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VYyebnbiii Kypc «AnreOpa W Hauajga MaTeMaTUYECKOTO aHAJIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMPOrpaMMe CpeIHEero o0Iero oOpa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOYYarOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(MOPMATUKU, OOIIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTHU U APYTHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTOpas (OpMYyJIUpYyET CBOU
JOCTHKEHHS B MAaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpbl M Hadall MaTeMaTUYeCKOro aHallh3a 3aKJiaJlbIBaeT
OCHOBY /I YCHEIIHOTO OBJAJICHUS 3aKOHAMU (U3UKH, XUMHUH, OHMOJIOTHUH,
MOHUMAaHMSI OCHOBHBIX TCHJICHIIUN Pa3BUTUSI PKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIh30BaTh WX JUIsI JATbHEHIIEro oOpa3oBaHUS W B
MOBCEAHEBHOM XM3HU. B TO ke Bpemsi oBiajeHne aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHUYeCKOro aHajlu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPXKIEHUS C MOMOIIBI0O UHAYKIIMU U PACCYXKJATh JNEIyKTUBHO, MUCMHOJb30BAThH
00001IIeHNe W KOHKPETU3alMI0, a0CTparupoBaHWE H aHAJIOTHI0, (HOopMHUpyET
KpEaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B xone usyuenus yueOHOro kypca «Anredpa M Hayaia MaTEMaTHYECKOTO
aHanu3a» oO0ydYarouuecs MOJIy4YaroT HOBBIA OMNBIT PEHICHMS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJENIEH peaslbHbIX CUTYyallUid,
UHTEPNIpETAllUd  TOJNYYCHHBIX  pEeIIeHWuH, 3HAKOMATCA C  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMH M UX aBTOPAMHU.

VY4eOHblil Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak 4depe3 Y4YeOHBbId MaTepuas, CIOCOOCTBYIOIINN
GbopMHUpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, Tak M dYepe3 creuuduky ydeOHou
NesTeNbHOCTH, TpeOyIolmed MNpOJOIKUTENbHOW KOHLEHTpPAlMd BHUMAaHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IMOJYYECHHBIN
pe3yJnbTar.

B ocHoBe wmetomuku oOydeHHs anreOpe W HadajlaM MaTEeMaTHYECKOTO
aHaJIN3a JIKUT JeATEeIbHOCTHBIA TPUHITUI O0yUYEeHHUS.

B crpykrype yuebGHOro kypca «Anredpa W Havajga MaTEMaTHYECKOTO
aHaJIM3a» BbIICIICHBI CIEAYIOLINE COAEPKATEIbHO-METOUYECKUE TuHUU: «Yucna
U BBIUKCICHUS», « DYHKIIUU U Tpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hadana
MaTeMaTU4ecKoro aHaiauza», «MHoXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUHM JBYX JIET



oOy4eHHs Ha YpPOBHE CpeAHero oo6iiero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
JpyT Ipyra W MOCTETICEHHO HACHIIIAsCh HOBBIMH TEMaMU W paszjaenamu. JlaHHBIH
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
colepKaHUE HECKOJbKMX MAaTeMAaTHYECKUX UCIWIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecss OBIaJeBarOT Bcé Oosee
IIMPOKHM MAaTEeMAaTHYECKHM armapaTroM, Y HUX IOCJIeIoBaTeIbHO popMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBHIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcss (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIONINX B CE0S WCIIOJIIb30BAHUE Pa3TUIHBIX
dbopM 3amucu YHWCIAa, YMEHWE JenaTh NPHUKUIKY, BBITIOIHATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palioHaIbHBIX W JICHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cheuuuyecKue 3aJayd M OMNEepaluu: JeJIeHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCell, apuMETUYECKHUE OIepaIlu, a TaKkxKe
W3BJICYCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenTbHOMY PACIIMPEHHIO KPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TIpeICTaBICHUe O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEeaNbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHWs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pENICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (YHKIIHH.



JlanHas conepkaTenbHasi JUHUS BKIIOYAaeT B ceOsl Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATL ~ pacuy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
colepXKallluX CTeneHu W Jorapu@mel. brarogaps u3ydeHHro anreOpandeckoro
MaTepuajla IPOUCXOJWUT  JAJbHEWIEeEe  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS OOydJaronuxcs, GOpPMHUPYIOTCS HABBIKH JETYKTHUBHBIX
paccykJieHuid,  pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABIICHUS
3aKOHOMEpPHOCTEN M 3aBHCHUMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3()QPEeKTUBHBIE WHCTPYMEHTBHl JJIs pELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
NeperieTaeTcsa ¢ APYTMMH JIMHUSAMH Y4e€OHOrO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICIIE 33aET MOCJIEI0BATEIbHOCTh U3YUEHUSI MaTepuana. M3yueHue CTerneHHOoH,
MIOKAa3aTeNbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN N7l peuieHus 3ajad U3 JAPYrux yueOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOoM OosblIOE BHHUMaHHE
ynensercs: GOpMHpPOBAaHUIO YMEHHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMH, HCCIEIOBATh MOJy4YeHHbIE (YHKIHUHU, CTPOUTh UX
rpaduku. Matepuan 3Toi cojiepKaTesIbHOM JIMHUM HAalleJIeH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, IO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTHM MEX]y BEJIMYMHAMU B
pa3nnyHoil (opme: aHATUTHYECKOH, rpaduueckoil u cinoBecHoW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTU.

ConepxarenpHas nauHusa «Havama mMaremaTHdyeckoro aHanmsay ITO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOMTH
rpa@uKyd  CIOXHBIX (YHKIHM, ONpeAeNnsaTh WX HauOOJbIINE W HAWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAX QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpEeHHs TporeccoB. JlaHHas coaepKaTeiabHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYE€CKUX MOJENEH pealbHbIX CHUTyaluH,
NO3BOJISIET HAXOJIWUTh HAWIydlllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-DKOHOMUYECKUX, 3a7a4aXx. 3HAKOMCTBO C OCHOBAMHU MaTEMAaTHYECKOIO
aHajM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUU pAcClO3HABATH MPOSBICHUS
3aKOHOB MaT€MAaTHWKU B HayKe, TEXHUKE M UcKyccTBe. OOydaromuecss y3HAIOT O
BBIIAIOLIMXCSl PE3yJbTAaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



ConeprxarenbHO-MeTOqUYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ce0s1 DJIEMEHTBl TEOPUM MHOXKECTB U MATEMaTHYECKOM JIOTHMKU. TeopeTHko-
MHO>KECTBEHHBIC IPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKU
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCIUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOYyYaroImeMycss IOHUMAaTh TCOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIb30BaTh €r0 JUI BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJJEMEHTaMU
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIMPOBAHMS, KOTOPbIC MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENeH peabHBIX
CUTyaluii, HCCIEIOBAaHUS JTHUX MOJCICH C TOMOIIBI0 ammapara aiareOpsl U
MaTEMaTUYECKOTO aHalu3a, WHTEPIPETAlNy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KXKJIBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS IS PEIICHUS NPHKIaIHBIX 3amad. [Ipu
pPEIICHNN  pEATbHBIX  NPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEIICHMS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTTN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadajia MaTEMaTHYECKOTO
aHanu3ay» oTBomauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeUHble Tepuoanydeckue Apoou. I[lpumenenue npoOelt W TPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpacieil 3HAHUHN U peabHOM )KU3HH.

JleucTBuTenbHble 4YMCla. PalnuoHallbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMu € JICACTBUTENIBHBIMU  4YHMclIaMd.  Moaylib
JEHCTBUTEILHOTO YHCIIa B er0 cBoMcTBA. [IpnOnmmkEéHHbIE BRIYUCIICHHUS, TIPABHUIIA
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM nokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIsl PEUICHUS! TPAKTUYECKHUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTyPaJbHON CTENICHU U €T0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTaHI€HC YHCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowwieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHU U KOPHHU.

HppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHns
UPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHs IMMOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BbIpaKeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
J0Tapu(PMUYECKUX YPABHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemenne cucreM JIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS ISl pelIeHUs
CHCTEMBI JIMHEWMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7a4 € MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOLIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DOYyHKUMH U TPAPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIIMU. [Tepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHEWHas (QYyHKIUH. DIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpagukoB GyHKIMMA 715 pellIeHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAENIEHHEe TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalW3a Kak
aHain3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MIPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEBIX
yucen, HauOonpmuid obmui gemurens (manee — HOJl) u HamMenbiiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LENbIX YUCIIAX.

KommiekcHble uncna. AnreOpaumveckas M TpUTOHOMETpUYEcKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucaamu. M300pa’keHue KOMIUJIEKCHBIX YHCENT Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KoMIuieKCHOro yucina. [lpumenenue
KOMIUJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OcCHOBHBIE ~METOABI pEIICHUS TMOKa3aTeNbHBIX W  JIOTApUPMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHenue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
YKU3HU, UHTEPIIPETALMA TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUMH
HEenpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaKIaHCKOro oOmecTBa (BbIOOPBI, OMPOCHI W JAPYroe), yMEHue
B3aUMOJICICTBOBATh C COIMAJbHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM IpakIaHCKOW HMISHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAS ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, pEUIeHUH, pacCcy AeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3HUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasiuuHbIM  chepaM  NpodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeld mnpodeccur U peanu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OOIICCTBEHHOW  MPAKTUKH, TMOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMHM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBu:

BBISIBJISITh M XAapaKTEpU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHHH MEXIy MNOHATUAMH, (POPMYIUPOBATH
olpesieNieHus MOHATUHM, YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(UKALINY,
OCHOBaHUs AJis1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMylIupoBaTb U  NPeoOpa3OBBIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEMN U MPOTUBOPEUNIL;

JienaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIBI;

BbIOMpATh CcMoco0 pemeHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUIeHMs, BbIOMpaTh HaumboJee MOAXOMAUMN ¢  y4&ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKAaTHBHbIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3a7aud,
KOMMEHTHUPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh HJEH, HAIEJICHHbIE Ha TOUCK
pelIeHUs, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSAMHU APYTUX YUYaCTHUKOB
Jyajaora, oOHapyKUBaTh Pa3IMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryisiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHSI WJIM HEAOCTUKEHUSI Pe3yIbTaTOB JESATENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LEelIb COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
IpEeIMETHBIE PE3yJIbTAThl TIO0 OTACIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3ay:

Yucjia 1 BBIYUCTICHUSA

CBOOOJTHO OIEpPUPOBATh TOHITHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATBFHOE YHCIO0, MHOXKECTBA
PalMOHAIIBHBIX U ACHCTBUTENIBHBIX YUCET, MOAYJb JEHCTBUTENBHOTO YUCIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI ISl pEelIeHUs TMPHUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, MPUKUIKY U
OIIEHKY PE€3yJIbTaTa BhIUHUCIICHHII;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTAa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAWMEHbIee 3HauYeHHEe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHmy oOyuenus B 11 kjacce oOyyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppalOHAIBHEIE, MOKa3aTeIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTpBhl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7]a4 C MapaMmeTpaMu;

MOJICITUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TIEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEHCTB  Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayaJjia maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIEAOBAaHUS (PYHKIITMH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajayax, A
OTIpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jiesoB u
TeM NMPOrpamMMbl

KoanuecTBOo 4acoB

KonTtpoibHble

Bcero
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

MHO0XECTBO NE€HCTBUTEIbHBIX
quceJl. MHOTOWIEHBI.
PaumonaneHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24 1

OyHKINUU U TPAPUKH.
CrenenHas GyHKIHS C EITBIM
ToKas3arejieM

12 1

ApudmeTnueckuii KOpeHb n-
ol crenenu. MppanunonanbHbie
ypaBHEHUS

15 1

[Noxa3zaTtenpHast GyHKIHS.
[Toka3aTenbHble ypaBHEHUS

10 1

Jlorapudgmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS

18 1

Tpuronomerpuueckue
BBIPAXCHUS U YPABHECHHUS

22 1

ITocnenoBaTenbHOCTH U
IPOrpecCuu

10 1

HemnpepsiBHble GyHKITUN.
[IpousBoaHas

20 1




[ToBTOpenwue, 0600MIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsuse | TIpakTHueckue (uudposbie)
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uccnenoanue GyHKINMA ¢ ” |
MOMOIIbIO IPOU3BOAHOMN
2 [TepBoOOpa3Hast u HHTETpAI 12 1
I'padpuxn
TPUTOHOMETPHUECKHUX
3 byHKUIUH. 14 1
Tpuronomerpuueckue
HEPABEHCTBA
UppanmonansHeie,
4 MOKa3aTeNbHbIE U 24 1
JorapupmMuyecKue
HEPABEHCTBA
KommnnekcHsle yncna 10 1
Harypasbnsle u niensie yucna 10 1
CucreMsbl paloHaIbHbIX,
7 UppaAIMOHATIBHBIX 12 1
MOKa3aTeNbHBIX U
norapupMHUUECKUX YpaBHEHUI
8 3agayu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHnue, 06001ICHNE, 16 )

CUCTeEMAaTH3alus 3HaHUN




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
HU3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHO)ecTBO, Onepaiuu Haj
MHOYKECTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[TpuMeHeHne TeopeTHKo-
MHOECTBEHHOT'0 arnmapara ajis
pelieHus 3aaad

PanmonansHbIe unca.
OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NepUOANYECKHE IPOooH

PammonansHbBIE YMCHa.
OOBIKHOBEHHBIE U JIECATUYHBIE
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE
nepUoANYECcKUe poou

[Tpumenenue npobeit u
MPOLIEHTOB JUISI PEIIEHUS
NPUKITAIHBIX 3a/1a9

[Ipumenenue npobeit u
[IPOLIEHTOB JJIs1 PELICHUS
MPUKIAIHBIX 3a71a4

JleficTBUTENIbHBIC YHCIIA.




PanuonanbHble 1
MppalyoHaJbHbIC YHCTIA

Apudmerndeckue onepanum ¢
JeCTBUTENEHBIMU YUCIIAMHU

10

Monynb 1eMCTBUTEIBHOTO YUCIa
U ero CBOMCTBA

11

[Tpubnm>kEHHBIEC BEIYUCIICHUS,
MpaBujIa OKPYTJICHHS], PUKHUIKA
Y OIICHKA pe3yJsibTaTa
BBIYMCIICHHI

12

OcHOBHBIE MCTOABI pCHICHUS
HEJIBIX U APOOHO-PAITMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

14

OcCHOBHBIE METO/BI PEILEHUS
LEJBIX U JPOOHO-pallMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15

MHoro4ieHbsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTOYJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C IEeITBIMH
koappurmentamu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
ypaBHEHUH




18

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

19

Marpuia cucTeMsbl JTUHEMHBIX
ypaBHeHuH. Onpenenurenb
MaTpHIIbI 2X2, eT0
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUHCIICHHE €T0
3HAYCHMS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA JIA
peICcHrA CUCTCMBI JIMHEUHBIX
ypaBHEHUH

22

Pemenue npuknaaHeix 3ama4 ¢
ITOMOLIBIO CUCTEMBI JIMHEWUHBIX
YpaBHEHUH

23

Penienue nmpukinaaHeIx 3aga4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

24

KonTponbhas pabota:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a/TaHUS
¢yskun. Bzaumuo obpaTHbie
bynkumnn. Kommnosumus GyHKimi




26

I'paduk pyHkuuu.
DneMeHTapHbIe TPeoOpa3oOBaHUS
rpa¢ukoB GpyHKITHI

27

O6nacTh onpeaeneHus u
MHOKECTBO 3HAYCHUMN (yHKIINH.
Hymu ¢pynkuuu. [TpomexyTku
3HAK NOCTOSIHCTBA

28

Ué&rHble 1 HEYETHBIE (PYHKITHH.
[lepuonnveckue GyHKINM.
[IpomexxyTKH MOHOTOHHOCTHU
byHKIMHA

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkunu. Haubonbiiee u
HaMMEHbIIIee 3HaUeHNE PYHKIUU
Ha MMPOMEKYTKE

30

JIuHeinas, KBapaTuyHas U
IpoOHO-IUHEHHas QYyHKIIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
oCTpoeHue TpaduKOB ITHX
byHKIMi

32

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOEHUE TpaUKOB ATHX
byHKIMMA

33

CTCHGHB C LICJIBIM IIOKA3aTCJIEM.
bunoMm HeroTona

34

CreneHsn ¢ LEIBIM II0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKIMS C




HaTypaHBHBIM 1 OCJIBIM
noka3areseM. E€ cBolicTBa u

rpaduk

36

KonrponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37

Apudmernueckuil KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

ApudmeTndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBA

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPKEHUH, CONIEPIKAIIUX
CTETICHU U KOPHHU

40

[IpeobpazoBaHust YMCIOBBIX
BBIPAKEHMI, COAEPIKAIUX
CTCIICHHU U KOPHH

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHMI, COAECPIKALUX
CTETICHU ¥ KOPHU

42

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/IBI PELLICHUS
MPpaLMOHAJIbHBIX YPaBHEHUM

43

HppaunoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI peILIECHHS
UpPaLMOHATIBHBIX YPAaBHEHUN

44

HppauyroHanbHbIE YpaBHEHMUS.




OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHHM

45

PasHOCHIBHEIE Nnepexoanl B
PCIICHNH UPPALMOHAJIBHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE TTIEPEXO/BI B
pPELIEHUH UPPALIMOHATBHBIX
ypaBHEHU U

47

PaBHOCWIIBHBIE TIEpEXOABI B
pELIEHNN UpPaLMOHATIBHBIX
ypaBHEHUN

48

PaBHOCWIIbHBIE TIEPEXOIBI B
pELIeHUH UPPALMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduk KOpHS n-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

50

CgoiicTBa u rpaduk KOpHs n-0if
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

51

KontponbHas padora: "CpolicTBa
U rpauk KOpHS N-0i CTENeHu.
WppannonanbHbie ypaBHeHUS"

52

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHsb ¢ palliOHATBLHBIM




OKa3aTejIEM U €€ CBOUCTBA

54

Crenens ¢ pallMOHATbHBIM
IIOKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GpyHKIUS, €€
CBOWCTBA U TpaduK

56

Hcnonws3zoBanue rpaduka
(GYHKIUM JUIsl pelIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY JUTS] pEIICHUS
ypaBHEHUH

58

Iloka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU

59

[ToxazarenbHblEe ypaBHEHUS.
OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[Toka3aTenbHble ypaBHEHHS.
OcHOBHEBIE MCTOABI pCHICHUS
NIOKa3aTeIbHbIX yPaBHEHUN

61

Konrtponbnas pabora:
"ITokazaTenbHast QyHKIIHSL.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapudm umncna. CoiicTBa
aorapudpma

63

Jlorapudm uucna. CBoiicTBa
norapupma

64

Jlorapudm yucna. CoiicTBa




norapupma

I[CC?ITI/ILIHBIC N HaTypPaJIbHBIC

65
J0rapuQmbl

66 JlecaTuuHble U HaTypalbHbIE
norapupMbl

67 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmol

63 [IpeobpazoBaHue BbIpakeHUIH,
coJepKalux JorapuQmol

69 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKaluX Jorapu(MeI

70 Jlorapudmuueckas QpyHKIus, e€
CBOIcTBa U rpaduk

71 Jlorapudgmuueckas GyHKIus, e
CBO¥CTBA U rpaduK
Hcnonp3oBanue rpaduka

72 GYHKIMH 1S pEeIISHUS
ypaBHEHUU
Hcnonws3zoBanue rpaduka

73 GyHKIMA 151 peIIeHUS
ypaBHEHUH
Jlorapugmuueckue ypaBHEHHs.

74 OCHOBHBIE METO/IbI PELLIEHUS
JOTapuUPMHUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IBI PELLICHUS
JOTapuPMHUECKUX ypaBHEHUN

76 Jlorapudmudeckue ypaBHEHHS.




OCHOBHBIE METO/IbI PEIICHUS
jgorapupMUUECKUX ypaBHEHUI

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTIEPEXO/BI B
pEeIIeHUH JIOTapUPMUIECKUX
ypaBHEHU U

79

KoHnTtposnbHas padoTa:
"Jlorapudpmuueckas GyHKIIHS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC YHCJIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCHUHYC U
ApKTaHTeHC YHCIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
apryMmeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKITHI
YHCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHUE
TPUTOHOMETPUUECKUX (PYHKIIHM




YHUCJIOBOTO apryMeHTa

OcHOBHbBIC TPUTOHOMECTPUUCCKHUC

86
bopmyIbl

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyJIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI
[IpeoOpazoBanue

90 TPUTOHOMETPUUYECKUX
BBIPKEHUMN
[Ipeo6pa3oBanue

91 TPUTOHOMETPUYECKUX
BBIPAXKEHUI
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPKECHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

95 Pemenne TpuronoMeTpuuecKux
ypaBHEHUH

96 Pemenune TpuroHoMeTpruecKux
ypaBHEHUH

97 PelieHue TpUroHOMETPUYECKUX




ypaBHEHUH

98

Peuienne TpUroHOMETpUYECKUX
yYpaBHEHUN

99

Pemennie TpUroHOMETpUYECKUX
ypaBHEHUH

100

Pewienne TpuroHOMETpU4ECKUX
ypaBHEHUH

101

KontponbHas pabora:
"TpUroHOMETPUYECKUE
BBIPAXCHUS U
TPUTOHOMETPUUECKUE
ypaBHEeHUA"

102

ITocnemoBaTenbLHOCTH, CIIOCOOBI
3aJlaHus IIOCJICIOBATSIILHOCTEH.
MeTtox MmaTemMaTHUECKOM
WHIYKIIUU

103

MOHOTOHHBIE M OTPAHUYCHHBIC
noclneaoBaTenbHOCTH. McTopus
aHaAIN3a 0ECKOHEYHO MaJIbIX

104

Apudmerraeckast Iporpeccus

105

I'eomeTrpuueckas nporpeccust

106

beckoneuHno yObIBaroIas
reoOMeTpHUYECcKas POrpecCus

107

CymMma OeckoHe4YHO yObIBaromien
Te€OMETPUYECKOH MPOrpeccun

108

JIuHelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX




MPOLIEHTOB

109

JIunelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX
IIPOLICHTOB

110

Hcnonp30BaHne IpOTpecCHu s
pELIeHUs peasIbHbIX 3a7a4
MPUKJIATHOTO XapakTepa

111

KoHnTtposnbHas padoTa:
"ITocnenoBaTeILHOCTH U
nporpeccun’”

112

HenpeppiBHble GyHKIUN 1 UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKIHI

114

CaoiicTBa GyHKIHHA
HETIPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa QyHKIUN
HETIPEPHIBHBIX HAa OTPE3Ke

116

Meroza MHTEPBAJIOB VISl pELICHUS
HEPaBEHCTB

117

MeTOI[ HHTCPBAJIOB IS PCHICHHA
HCPABCHCTB

118

MeTto1 UHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

119

[IpuMeHeHue cBOWCTB
HETPEPbIBHBIX QYHKIHHA 1151
peleHus 3axa4y




[IpumeHeHne CBOKCTB

120 HETPEPHIBHBIX QYHKIIAN TS
peleHus 3aaau

121 [IepBas u BTOpas Npon3BOAHbBIE
byHKIMHA

122 Ornpenenenne, reoOMeTPUUECKUI
CMBICII IPOU3BOIHON

123 Onpenenenne, Guzndeckuii
CMBICTT IPOU3BOIHOMN

124 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIIH

125 YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

126 [Ipon3BOHBIE ATIEMEHTAPHBIX
byHKIMHA

127 [Ipou3BoiHbIE 37IEMEHTAPHBIX
byHKIUI
[TpousBogHAs CYMMBI,

128 IIPOU3BEJEHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA
[IpousBoaHast CyMMBbl,

129 MPOMU3BEECHHUS, YACTHOTO U
KOMMO3UINH (PYHKIIHIA
[IponsBoHas CymMMBlI,

130 MIPOMU3BEIEHHUS, YACTHOTO U
KOMITO3HITNH (QyHKITHHA

131 KonrtponbHas pabora:

"I[IpouzBoHas"




[ToBTOpenwue, 0600MIEHNE,
132 cucTeMaTH3aus 3HaHUH:
"VpaBuenus"

[ToBTOpeHnue, 06001ICHNE,

133 CHCTEeMaTH3aIlrs 3HAHHI: 1
"OyHkIIn"
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hrorosasi koHTpObHAs paboTa 1 1
136 [ToBTOpeHwme, 0606H16H1ile, 1
CHCTeMaTH3aIlvs 3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IpuMeHeHne Mpou3BOJHOM K
HCCIIe0BaHNI0 (QYHKIMN Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
MCCJIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne Npon3BOIHOM K
UCCIeIOBaHMIO (PYHKINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumMeHneHre TPOU3BOJHON K
UCCIIeIOBaHUIO (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre Mpou3BOIHOM K
UCCIIeIOBaHUIO (GYHKIINI Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
HCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

Haxoxxaenre HanOoJIBIIETO U
HAaNMEHBIIIET0 3HAUECHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke




Haxoxxnenue HanOOJIBIIIETO U
HaUMMEHBIIIEr0 3HAYCHUS
HEIpephIBHON (DYHKIIMH HA
OTpe3Ke

Haxoxxnenue HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAYECHUS
HEIpepHIBHON (DYHKITUU Ha
OTpe3Ke

10

Haxoxxgenrie HanOoJIBIIETO U
HAaNMEHBIIIETO 3HAUYCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

11

Haxoxxaenre HanOoOJIBIIETO U
HAaNMEHBIIIET0 3HAUCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

12

Haxoxxaenne HanOobIIero u
HAaUMEHBIIIETO 3HAYCHUS
HEeNpephIBHON (QYHKIIUU HA
OTpE3Ke

13

[Ipumenenue npon3BogHON
JUISL HAXOKACHUS HAUITYYILIero
pelIeHus B MPHUKIIAAHBIX
3aJadax

14

[IpumeneHre TPON3BOJHOM
JUISL HAXOXKJCHUS HAaUJTy4IlIero
peLIeHUs B IPUKIIAJIHBIX
3a1a4ax

15

[IpumeHeHue nporu3BOIHOM




JUTSL OTIPENIEIICHUS] CKOPOCTH U
YCKOPEHHs TpoIiecca,
3aJ]aHHOTO (POPMYJIION WK
rpagukomM

[IpumeneHnne npou3BOIHON
JUTSL OTIPEICIICHUS] CKOPOCTH U

16 YCKOpEHHMS TIpoIiecca,
3ajaHHOTO (POpPMYIION MK
rpagukomM

17 Komnozurnus pyskimit

18 Komnosutus GpyHKimii

19 Kommozumus ¢hyHKimii
I'eomerpuueckue o6pa3sl

20 YpPaBHEHUI HAa KOOPJIAUHATHOMN
IUIOCKOCTH
['eomeTpuyeckue 06pasbl

21 YpaBHEHUI HA KOOPJIUHATHOU
IUIOCKOCTH
KonTponbhas pabota:

22 "UccnenoBanue GyHKIHHA C
MTOMONIBIO TPOU3BOTHOM"

7 [IepBooOpa3Hasi, O0CHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
[IepBooOpasubie

24 3JIEMEHTAPHBIX (YHKLIUH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

25 [TepBooOpasHble




3JIEMEHTapHbBIX (PYHKIINH.
[IpaBuna HaxOXACHUS
IepBOOOPA3HBIX

26

Hurerpai. I'eomerpuyeckuii
CMBICJI HHTETpaIa

27

Brruncnenue onpeaenéHHoro
uHTerpasa no popmyse
Herorona-Jleioauna

28

Berancnenue onpeieiéHHOTro
UHTErpaiia mo popmysie
Herorona-JleiOaunna

29

[IpumeHeHne nHTErpana 1
HaXOKJCHUS IJI0Ia el
IJIOCKUX UTyp

30

[IpuMeHnenue uHTErpasa Ui
HaXOXIeHUS 00BEMOB
TEOMETPUUECKHUX TETl

31

[Ipumeps! perieHun
Qg depeHIraIbHbIX
ypaBHEHUH

32

[Ipumepsl penieHuit
mudhepeHIaTbHBIX
yYpaBHEHUU

33

Maremarnyeckoe
MOJICJINPOBAHHUE PEATIBHBIX
IPOLIECCOB C MOMOIIBIO
TuddepeHIaIbHbIX
yYpaBHEHUN




34

KonTponbhas pabota:

"[TepBooOpa3nas u uHTErpan"

35

Tpuronomerpuueckue
¢$yHKINH, UX CBOICTBA U
rpaduKu

36

Tpuronomerpuueckue
(GyHKLNH, X CBOICTBA U
rpaduku

37

Tpuronomerpuyeckue
(bYHKINH, UX CBOWCTBA U
rpaduxu

38

Tpuronomerpuueckue
GyHKIIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu

40

OT100p KOpHE
TPUTOHOMETPUUECKHUX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

41

OT100p KOpHEi
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT160p KOpHEi




TPUTOHOMETPUUECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYXHOCTH

43

OTt60p KOpHEN
TPUTOHOMETPUIECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYXHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUYECKUX
HEpaBEHCTB

48

KonTponbhas pabota:
"I'padukn
TPUTOHOMETPUUYECKUX
byHKIHIA.
Tpuronomerpuueckue
HEpaBeHCTBA"

49

OcCHOBHBIE MCTOABI pCIICHUS
IMMOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHEBIC MCTOABI pCIICHUS

20 IIOKa3aTeJIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
53 JgorapupMuIEcKux
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
54 JOTapuPMHIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHUS
55 JOTapUPMHUECKUX
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHHS
56 J0Tapu(PMUUECKIX
HEPaBEHCTB
57 OCHOBHBIEC METO/IBI PEIICHUS
MPPALOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UpPPaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHHS
UpPaLOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UPPALOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTo b1

PEICHUA UpPaAllMOHATIbHBIX




ypaBHEHUH

62

I'paduueckue mMeTobI
PCHICHUA UpPALlMOHAJIBHBIX
ypaBHEHUH

63

I'paduueckue MeTo b1
pEILIeHUs IOKa3aTENbHbIX
ypaBHEHUU

64

['padpuaeckue meToabI
pellIeHus OKa3aTeIbHbIX
HEPABEHCTB

65

['paduueckue meroan
pelieHus JorapupMUIecKux
ypaBHEHUH

66

I'paduueckue MeTo b1
pereHust JorapupMUIECKuX
HEPaBEHCTB

67

I'paduueckue MeTo b1
peLIeHHs J0rapuPpMUIECKUX
HEPABEHCTB

68

['papraeckue mMeToIbI
pelIeHHs TOKa3aTeIbHBIX U
JOTapUPMHUECKUX YPaBHCHUIN

69

['padpuaeckue meToabl
pelieHus oKa3aTeIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUI

70

I'paduueckue MeTobI
peleHus MoKa3aTebHbIX U
JgorapupMuIEcKux




HEpPABEHCTB

71

I'paduueckue meTob!
PCIICHHMA IMMOKA3aTCIbHBIX U
JOTaprUPMHIECKUX
HEPABEHCTB

72

KonrponsHas padora:
"HppanmoHanbpHbIE,
1OKa3aTesbHbIe U
norapudmmuyeckue
HepaBeHcTBA"

73

KommnekcHsle yncna.
Anrebpanueckas u
TpUroHoMeTpudeckast HopMsl
3aIiCH KOMIUIEKCHOTO YHciia

74

KommekcHsle uucna.
Anrebpanueckas u
TpUroHOMeTpUYeckast HOpMsI
3aMMcH KOMIUIEKCHOTO YHClia

75

ApudmeTrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

77

N3obparkeHne KOMIUIEKCHBIX
4ycesl Ha KOOPAUHATHOU
IUIOCKOCTH

78

I/I306pa>I<eHHe KOMIIIICKCHBIX
YHUCCJI Ha KOOpI[HH&THOIZ
IIJIOCKOCTH




79

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
quciia

80

®opmyna Myaspa. KopHu n-
OU CTEIIEHN U3 KOMILJIEKCHOT'O
qycia

81

[TpumeHeHe KOMIUIEKCHBIX
YHCEJ ISl PELICHUS
du3nueckux u
reOMETPUYCCKUX 33139

82

Kontponbhas pabota:
"KommrekcHbie uncia"

83

HatypanbHble u 1esnble yucna

84

Harypanbnsle u niensie yucna

85

[IpuMmeHeHre npu3HaKkoB
JEIUMOCTH LIEJIBIX YUCE

86

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

87

[Ipumenenue npu3HaKkoB

JCIINMMOCTHU LCJIBIX YHUCCII:
HOJI u HOK

88

[TpumeHeHre mpU3HAKOB
JETUMOCTH LIETIBIX YHCEN:
HO/l u HOK

89

[IpumeHeHne MpU3HaKOB
JEIAMOCTH LIEIIbIX YHACEN:
OCTaTKH 10 MOJYJIO

90

[IpuMeHeHne npu3HaKoB




JCIIMMOCTHU LECJIbIX YHUCECII:
OCTaTKH I10 MOAYJIHO

91

IIpuMeHeHue npu3HaKoB
JETUMOCTH IICJIbIX YHCE:
anroputM EBkimaa s
pELICHHS 3a/1a4 B LEJbIX
qHCIIax

92

KonrtponbHas pabora:
"Teopus HeabIx yucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYTHOCTh
ypaBHEeHU. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

95

OcHOBHBIE MCTOABI pCIICHUS
CHCTEM U COBOKynHOCTCfI
palrOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
UPPalUOHAIBHBIX YPABHCHUN

97

OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKAa3aTeJIbHBIX YPAaBHEHHUI

98

OcHOBHbBIE MCTOAbI pCIICHUS
CHUCTEM U COBOKyHHOCTCﬁ




IIOKAa3aTeJIbHbIX YPAaBHEHHUI

99

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX YpaBHEHUI

100

OCHOBHBIE METO/IbI pEILICHHS
CHCTEM M COBOKYITHOCTEH
JOrapuPpMHUUECKUX ypaBHEHUN

101

[IpumeHeHne cucreM K
PEILICHUI0 MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEpIIpETalUs
IIOJIyYEHHBIX PE3YJIbTATOB

102

[IprumeHeHue cucTeM K
PELIEHUI0 MaTEMATHYECKUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX
o0acTeil HayKH U peanbHOM
YKU3HU, UHTEpIpETalus
MIOJIYYEHHBIX PE3YJIbTATOB

103

[TpumeHeHe HepaBEeHCTB K
PELICHUIO MaTeMaTHYECKUX
3ala4q 1 3aa4 U3 pa3JINYHbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEPIIpETaLUs
MOJTYYCHHBIX PE3YyJIbTAaTOB

104

Konrtponbhas pabora:
"CucreMbl palliOHAJIbHBIX,
UPPaMOHATBHBIX
NIOKa3aTeIbHBIX U




JgorapupMuIEcKux
ypaBHeHUI"

105

PanyoHanbHbIE YpaBHEHUS C
napameTpamu

106

PanrionanbHble HEpaBEHCTBA €
napameTpamu

107

PanmoHanbHbBIE CUCTEMBI C
rnapamMeTpamu

108

WppannonanbHble ypaBHEHHUS,
HEPaBEHCTBA € lTapaMeTpamMu

109

HppanmoHanbHble CUCTEMBI C
napaMmeTpamu

110

[Toka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C apaMeTpamMu

111

ITokazaTenbHBIE CUCTEMEI C
rapaMeTpamu

112

Jlorapudmuueckue
ypaBHEHUs, HEPABEHCTBA C
napameTpamu

113

Jlorapupmuueckne CUCTEMBI ¢
napameTpamu

114

Tpuronomerpuueckue
yYpaBHEHUs ¢ ITapaMeTpamu

115

Tpuronomerpuyeckue
HEPAaBEHCTBA C TapaMeTpaMHu

116

Tpuronomerpuueckue
CUCTEMBI C IIapaMeTPaMu

117

[Toctpoenue u uccinenoBaHue




MaTeMaTHYECKUX MOJeIei
pEAIbHBIX CUTYALIM C
MOMOIUIbIO YPaBHEHUH C
napameTrpamu

118

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEaJIbHBIX CUTYALIMI C
MOMOIIbIO CUCTEM YpaBHEHUN
C mapamMeTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEIbHBIX CUTYALIH C
MOMOIIbIO CUCTEM ypaBHEHUMN
C mapamMeTpaMu

120

Kontponbnas padota: "3amaun
¢ mapameTpamu"

121

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIus 3HaHU:
"VpaBHeHus"

122

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMI:
"VpaBHeHus"

123

[ToBTOpenme, 0600IIECHNE,
cUcTeMaTH3allys 3HaHUi:
"VpaBHeHus. CucteMpl
ypaBHEHHUH"

124

[ToBTOpenme, 0600IIEHNE,
cHCTeMaTH3aIs 3HaHUH:
"Hepasenctna"




125

[ToBTOpenwue, 0600MIEHNE,
cucTeMaTH3aus 3HaHUH:
"Hepasenctna"

126

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIHsI 3HAHWM:
"HepaBeHnctna"

127

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTHu3aIus 3HaHU:
"IIponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HAaHHMA:
"IIponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpEHHE, 0000IICHUE,
CcUCTEeMaTH3aIus 3HAaHHUMH:
"IIponsBogHas u eé
npuMeHeHue"

130

[ToBTOpEeHME, 0600IICHUE,
cucTeMaTH3alys 3HaHWM:
"NHuTerpan u ero
npuMeHeHue"

131

[ToBTOpenme, 0600IIECHNE,
cUcTEMAaTU3aIis 3HAHUN:
"OyHkuun"

132

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIusI 3HAHW:
"®yHkuun"




[ToBTOpenwue, 0600MIEHNE,

133 cUCTeMaTH3aIHs 3HAHWMI: 1
"®yHkuun"

134 Hrtorosast KOHTpoOJIbHASA 1 1
pabota

135 HToroBast KOHTpONbHAS 1 I
pabota

136 [ToBTOpEeHme, 0600IIECHNE, 1
cUCTeMaTH3aIus 3HaHUI

OBIIEE KOJIMYECTBO HACOB 136 10

[10 [IPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






