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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iisl
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JpPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ TOMOIIBIO MHIAYKLIHH U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCsd Ha HNPOTSHKEHUH [JBYX JIET
oOyueHusl Ha YpOBHE CpETHETO 00I1Iero 00pa3oBaHusi, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TeMaMU U pasfenamu. JlaHHbI yaeOHbIi
KypC SBJIIETCS MHTETPaTHBHBIM, MOCKOJIBbKY OOBEIUHSET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaIIU3, TEOPUSI MHOXKECTB, MaTeMaTH4YeCcKasi JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb pPEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBIE TPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyIUPOBAHHON MAaTeMaTUYECKOM 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIIMMCS MHOXECTBA HAaTypalbHBIX, LEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M MPPALMOHAJIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUS Pa3iMyuHbIX 33134
bopmupyeTcss IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
MOCTPOEHUU MOJIENIEH PEeallbHOrO0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETHU3aIusl.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PaCCYKICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUs IPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMH W TpaQUKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coJiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX O0YyYaromuMCcs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHN, OMPEACNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJENIEd pPEalbHbIX CHUTyalluu,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (hOPMaAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE ONPEIETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIieH C TOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCITONB3YeTCs I pelieHus MPUKIaaHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B IpoIlecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W TPOIICHTOB ISt
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH U €T0 CBOKCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TEIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpu4eCKuX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTenas MaTPUIIbl 2 X2, ero TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIIUTENEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3auMmHO o00paTHble (QYHKIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA OOpaTHOU CTENEHU
C HATypaJIbHBIM OKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peleHUs ypaBHEHUH.

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

QOYHKINOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocoenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CIOKHBIX
npoLEeHTOB. Mcrnonbs30BaHWE MPOTPEeccCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOuYkM paspbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKU U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yncia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonplui oOuui aenurens (nanee — HOJl) u HamMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayiro, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMITJIEKCHBIX YHCET Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHMI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3aJ1ay ¥ 3a/1a4y U3 pa3InyHbIX 00JIacTe HAYKH U PEAIbHOM XKU3HU, UHTEPIPETALMS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKU.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NPHU PEUIEHUHU 3a7ad W3 JIPYTUX ydeOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus nepBOOOPa3HbIX.

WuTerpain. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUN. MareMmatuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCBI U JIpyroe), yMEHHe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHICKOM MAaTE€MAaTHUKH, EHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTEeMaTUYeCKUe 3HAHUA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW JId pelieHus 3a7ad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTeMaTHYECKOM
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXJTy MOHATUSAMH, (POopMyIUpOBaTH
OTpeIeNICHHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKHU, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSTENbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JTEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIIAJICTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUUNHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATLHON
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHSATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTepusiM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucsa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPOOM ¥ TPOLEHTH JUIsl PEIICHHs] TPUKIAAHBIX 3a4ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BAaTh MOAXOAANIYIO0 (DOPMY 3aIIMCU IEWCTBUTENIbHBIX YUCEN IS PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMHU: JIOTapU(PM uHKcIa, ACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATUSIMU: MHOTOWIEH OT OJHOH INEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
peneHus 3a1ay;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IIOMOULIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHHH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUHN, COJEPIKAIINUX CTETIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HJIM OCYIIECTBIISS POBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3aaHusl (pyHKUHUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmo3umus GyHKUuH, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIU QYHKIHH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs! (QYHKIMS C HATypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas U ApOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CBOOO/IHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX/ly BEIMYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYeCKOro aHaln3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIWMN ISl pEIICHUS 3a]1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YyU€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJbHBIX U LEJBIX YHCEJI, HCTIOIb30BaTh MPU3HAKU JEITUMOCTH LIEIbIX YHUCE,
HOJ/l m HOK HaTypanbHBIX 4ucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOJIHO ONEpUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH TOHITHSIMHU: HPPAIIMOHAIBHBIE, MOKA3aTeIbHBIE H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEU pallMOHAIBHBIX, UPPAIIMOHATIbHBIX, TTOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauiecKkre METOJIbI IJIs PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAXKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHMEM ammapara aiareOpsl,
MHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITI0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO IS HAXOXKACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOT0 GOopMYIIoi Uitk Tpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KowmmiekcHbie uncna 10 1
6 HarypanbHble u nensie yncna 10
CucTeMBbl paroHATBHBIX, HPPANOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 MHoOeCTBO, Oneparuy Hal 1
MHO>KSCTBAaMM U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO arapara Jjisi peIeHust 1
3aja4
Pannonansuele unciaa. OOBIKHOBEHHEIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Parnnonanshele unciaa. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE IEPUOANYECKHUE TPOOH
5 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 3a1a4
3 JlelicTBUTEeNIbHBIE YKCIIa. PallnoHalbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopynp A€MCTBUTEIBHOIO YACIIA U €TI0
CBOMCTBa

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCICHUI

OCHOBHBIE METOJIbI PEIIECHHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIECHHUS LEJbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




[IpuMeHeHue onpenenuTens A peueHus

21 CHUCTEMBI JINHEWHBIX YPAaBHEHUI

29 Pemenune npukiaHbIX 33/1a4 ¢ TOMOIIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

93 Pemenue npukiaaHbIxX 3a7a4 ¢ HTOMOIIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24 KontponsHast padora Nel
OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.

25 B3anmuo obpatHbie QyHKINH.
Komrmozumus ¢pyHKIui

26 ['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth ornpeesieHus] 1 MHOYKECTBO

27 3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK MOCTOSTHCTBA
UETtHbie 1 HEUETHBIE PYHKITUU.

28 [epuonnyeckue pynkumu. [Ipomexyrkn
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 HaunGompIiee 1 HauMeHbIIIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

30 JluneitHas, KBaipaTHuHasi U IPOOHO-
AvHeNHas QyHKIH

31 DJIEeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHue rpauKoB ITUX QYHKIUN

39 DNeMEeHTapHOE UCCIIEIOBAaHUE U

MOCTpOoeHre TPaPUKOB ATUX PYHKITUN




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Herorona
CrenenHast GQyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalINX CTENEHU U KOPHH

39 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIepXKalINX CTETIEHU U KOPHU
TemaTuyeckas KOHTpOJIbHas padoTa:

40 "Crenennas ¢pyHkuus. E€ cBoiicTBa u
rpaduk"

41 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETICHH U KOPHU
Uppannonansueie ypaBHeHus. OCHOBHBIC

42 METO/IbI PEIICHUS UPPATUOHATEHBIX
yYpaBHEHUN
Uppanuronansupie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX

yYpaBHEHUN




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHU M

45 PaBHOCUIIBHBIE TIEPEXO/IBbI B PEILIEHUN
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHIMA

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA

48 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I1OKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (DyHKIIMU OOpaTHOMN CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
TemaTuyeckas KOHTpOJIbHas padoTa:

o1 "CBolicTBa U rpauK KOpHs N-Of CTENEHHU.
Wppannonanbubie ypaBHeHHS"

59 CrerneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CrermneHb ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpaduk




Ucnonb3oBanue rpaduka GyHKIUN A5

56 - 1
peleHNs ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUs TOKA3aTENbHbBIX 1
YpaBHEHUN
[lokasarenbHble ypaBHEeHUsI. OCHOBHbIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUN

61 KonTpomipHas padota No2 1

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

68 [IpeobpazoBanue BEIpAKEHUIA, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpAXKEHUIA, 1
coJiepKaliX Jorapu(pmbl

70 Jlorapudmuueckas GhyHKIMs, €€ CBOWCTBA 1

u rpaduk




Jlorapudmuueckas pyHKIus, € CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelIeHusl ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METOJIBI PEIICHUS
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCHITBHBIE TIEPEXO/Ibl B PEILICHUU
norapu(pMHUECKUX ypaBHEHHIMA

78 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
TemaTudeckass KOHTpOJIbHAsS padoTa:

79 "Jlorapudmuyeckast pyHKIHS.
Jlorapudmuueckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 OIpe/ie/IEHUE TPUTOHOMETPUUECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMmybl

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPKECHUI

92 [IpeoOpazoBanue TPUrOHOMETPHUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPKECHUI

94 Pemenune TpuroHoMeTpruuecKux
yYpaBHEHUN

95 Pemenue TpuroHoMeTpruuecKux

ypaBHEHUI




Pewienne TpuroHOMeTpU4YECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUI

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M

99 Pemienne TpuroHOMeTprU4YECKUX
YpaBHEHUN

100 Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUI

101 KonTponbnas pabota Ne3
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 rociexoBarebHocTell. Meron
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaro1asi reoMeTpudecKas
nporpeccus

107 Cymma 6ecKOHEYHO yObIBarOIIeH
FEOMETPUUYECKOHN IPOTPECCUU

108 JIMHENHBIN U SKCIOHEHIUABHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.

Hucno e. DopMmyiia CI0KHBIX IPOLIEHTOB




Hcnonp3oBanue nporpeccuu Iuist

110 PEIICHUS PealIbHBIX 3aa4 MPUKIIATHOTO
Xapakrepa

111 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

112 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMHA

113 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
oTpe3Ke

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 Metoa HHTEpBaIOB /s peIeHUs
HEPaBEHCTB

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 [TpuMeHeHne CBOMCTB HEMTPEPBIBHBIX
GyHKUUH 1715 peleHus 3a1a4

119 Temaruueckas KOHTpoOJIbHas paboTa:
"[TocnemoBaTebHOCTH U TTporpeccuu’”

120 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIIUU

122 Ornpenenenne, TeOMETPUUECKUM CMBICTT
MIPOU3BOAHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT

IIPOU3BOJHOM




YpaBHeHUE KacaTebHON K TpaduKy

124 1
byHKIUHA

125 YpaBHeHUE KacaTelbHOW K TpaduKy 1
byHKIIUN

126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1

127 TemaTtnueckasi KOHTpOJIbHAs paboTa: 1 1
"I[IpousBognas"

128 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKINH 1

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 KonTtponsnast padora B popmare BITP

131 KoHntposbhas padora B popmare BITP

132 [IpousBogHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

133 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

134 [ToBTOpenue, 06001IEHNE, 1
cUCTeMaTH3alus 3HaHuil: "YpaBHeHus"

135 [ToBTOpenue, o6odIIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

136 [ToBTOpeHwme, o6o61ueHI/vIe, 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne MPOU3BOTHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIEIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU HAa OTpEe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIIETO 3HAaYEeHUS HETIPEPhIBHOM
(GyHKLUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0JK/ICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozumus ¢pyHKImi

18 Kommozurus ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3bl ypaBHEHUI Ha
KOOPJMHATHOH TJIOCKOCTU

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH
Tematuueckas KOHTpOJIbHas padboTa:

22 "HccnenoBanue GyHKINNA C TTOMOIIBIO
MIPOU3BOHOM"

23 [TepBooOpazHasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FeMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxXaEHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
MHTETpaa

97 Brruncnenue onpeneia€éHHOro HHTerpana
o popmyne Herotona-JlelioHuma

28 Brruucnenue onpenenéHHoro HHTerpana
o ¢popmyne Hrrorona-JleitOnuia

29 IIpuMeHenue unTerpana s

HAaXO0JKJICHUS TUIONIAIeH TIIIOCKUX (PUTYp




30 KontponsHast padora Nel
[TpumeHeHue uHTErpana as

31 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeIN

39 [Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH

33 [Tpumeps! pemennii muddepeHamTbHbIX
YpaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE

34 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
Qg depeHraIbHbIX ypaBHEHUN

35 Tpuronomerpudeckue GyHKLINU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U rpaduKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKIINU, HX
CBO¥CTBA U IrpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTprUeCcKux
HEPaBEHCTB

45 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB

16 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruUeCcKUx
HEPaBEHCTB

48 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

49 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
MOKAa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHUS

norapupMHIECKUX HEPABEHCTB




55 Kontponbnast padora: No2
56 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATIHHBIX HEPABEHCTB
59 OCHOBHBIC METO/IbI PEIICHUS
UppaMOHATIHHBIX HEPABEHCTB
50 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHus
UppaIMOHATBFHBIX YPaBHEHUN
62 I'paduueckue MeTOIbI perIeHus
UppaIMOHATIFHBIX YPaBHEHUN
63 I'paduueckue MeTObI perIeHus
NoKa3aTeIbHbIX YpaBHEHUN
64 I'paduaeckue MeTOBI pemeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHus
JOrapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue MeTo bl pereHus
JorapupMHUUECKUX HEPABEHCTB
67 ['paduueckue METO B! peIICHUS
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTo bl pemeHus
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUH




69

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
ypaBHEHUH

70

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

71

72

73

['padmyeckue METOABI peLICHHS
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPABEHCTB

Temaruueckas KOHTpOJIbHas padboTa:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMuIECKre HepaBeHCTBA"

KommnnekcHsble uncna. Anredpandeckas u
TpUrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCJIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

76

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

77

N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

78

79

N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau Nn-oit ctenenu
13 KOMIUIEKCHOTO YHClia




®opmyia Myaspa. KopHu N-oit crernenu

80 13 KOMIUIEKCHOTO YHCIIa
[IpumeHeHre KOMITICKCHBIX YHCEIT JISI

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

82 TemaTuyeckass KOHTpOJIbHAs paboTa:
"KommnekcHble yncia"

83 HarypanbHble u nensie yrcna

84 Harypanbhble u emnsle yucna

85 [IpuMeHeHue MPU3HAKOB ACITUMOCTH
LEJIBIX YUCEIT

86 [IpumeHeHre MPU3HAKOB JACTUMOCTH
IEJTBIX YUCEeIT

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEII: OCTATKH IO MOIYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YUCEI: OCTATKH MO0 MOIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 [ENBIX YUCEIl: aNropuT™ EBkuaa s
pelleHus 3a1a4 B LIEJIbIX YHCIax

92 TemaTuyeckass KOHTpOJIbHAsS padoTa:

"Teopus uenbix yrcen"




93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

95

96

97

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHaIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MPPaLlMOHAIBHBIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MTOKA3aTEIbHBIX
yYpaBHEHUHU

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
yYpaBHEHUHU

99

100

101

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

[IpuMeHeHne CUCTEM K PEILEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 00JacTeil HaAyKH U pealbHOM




YKU3HHU, UHTEPIIPETAIUS TOJTYYCHHBIX
pe3yJbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTeMAaTHYCCKUX 3a/a4 U 3a71a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U pealbHOM
KHU3HHU, HHTEPIPETALHS TOTYIEHHBIX
pe3yiIbTaToB
[IpumeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 337a4 1 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U pealbHOM
KU3HHU, THTEPIPETANS TOTYISHHBIX
pe3yiIbTaToB

104 KonTponpsHas padora Ne3

105 ParnmonanbHble ypaBHEHUS €
napameTpamu

106 PanmonanbHbIie HEpaBEHCTBA C
napameTpamu

107 PannonanbeHbIe cucTeMBI ¢ TapaMeTpaMu

108 HppanmonaibHble ypaBHEHMS,
HEpaBEHCTBA C MapaMeTpamu

109 HppanroHanbHbIE CUCTEMBI C
napameTpamu

110 [Toxa3zaTenbHble YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHUs,

HEPaBEHCTBA C TapamMeTpaMu




113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

115

TpuronomeTpruyecKkue ypaBHEHUS C
napaMeTrpamu

TpuronomeTpuuecKkue HEPABEHCTBA C
rnapameTpamu

116

TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTYyalMi C IOMOUIBIO YPAaBHEHUH C
rapameTpamu

118

119

120

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN peaabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMmu

ITocTpoeHue u uccinenoBaHue
MaTeMaTU4YeCKUX MOJENIEH peaabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMmu

Temartuueckasi KOHTpOJIbHAsA paboTa:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenme, 0600IIEHNE,
cucTeMatusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenme, 0600IIEHNE,
cucTeMarn3anus 3HaHuil: "YpaBHEeHH"




[ToBTOpeHnue, 06001ICHNE,

123 cUCTEeMaTH3aIusl 3HaHWK: Y paBHEHUS.
Cucrembl ypaBHEHUI"

124 [ToBTOpeHnue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

195 [ToBTOpEHmE, 0000IICHUE,
cucremaTusanus 3Hanuii: "HepaBencrtna"

126 [ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"
[ToBTOpenue, 06001ICHNE,

127 cucreMartu3arus 3Hanuii: "[IponsBoaHas
u e€ npumeHeHue"
[ToBTOpEHHE, 0000IICHUE,

128 cucreMartuzarus 3Hanuit: "[IponsBoaHas
u e€ npumMeHeHue"

129 Konrponsnas pabora B popmare EI'D

130 KonTtpomnpHast padora B popmare EI'D
[ToBTOpenue, 06001IIEHNE,

131 cucreMartu3anus 3Hanuii: "[IponsBogHas
u e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

132 cucreMaru3alus 3Hanuii: "Murerpan u
€ro npuMeHeHue"

133 [ToBTOpenwme, 0600MIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

134 [ToBTOpenue, 060061IeHNE,

cucremaTtusanus 3Hanuil: "OyHkuun"




[ToBTOpeHnue, 06001ICHNE,

135 o ’ 1
cucTeMaTH3anus 3HaHuit: "OyHKIHH
136 [ToBTOpeHwme, 0606H1elevle, 1
CcCUucreMaTui3aluda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






