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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

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



COZIEPKATEIBHO-METOANYECKUE JIMHUM HU3YYalOTCSd Ha NPOTSKEHHH ABYX JET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasfenamu. JlaHHbIi yaeOHbIi
KypC SIBJIIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSITENIBHO
c(opMyIUPOBAHHON MAaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAaKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHBIX, LEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJIHAIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
bopmupyeTcsl IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHE U
KOHKpETHU3aIusl.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HAXOXKJIEHUE HauOOJbIINX U HAUMEHbIIUX 3HAYCHUH (QyHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBl I PEUICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKW» TECHO
NeperuieTaeTcs C JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIleJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMH B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX 0O0YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHN, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHYECKUX MOJENIEd pPealbHbIX CHUTYyalluu,
MO3BOJIIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (HOPMaJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HcKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga 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 OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
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 YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoObl 3amanus GyHKIUU. B3auMmHO o00paTHbIe (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

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

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHas GyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOHWCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIION WU TPpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPECTABICHUE O MATEMATHYECKHIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEILHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBUWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUSI, KpUTEPUHU IIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHMSIX, MpeajiaraTb KPpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApIryMEHTALIUIO, TPUBOJUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeDUUUTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHOM  pedekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOIYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

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



CBOOOZHO OMNEpUPOBATh TMOHSATHEM: CTEMEHb C IEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC M apKTAaHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPHUMEHATh METOJ HWHTEPBAJIOB I pPELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSAMHU Il MpeoOpa3oBaHus
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OINpPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKa3aTeIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaduKH, HCIOJB30BATh MX TpadUKu AJid pelIeHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIIeHUH 3a/lady U3 APYrMX y4yeOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBLHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHHYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETpepbiBHAsS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIBLHOE U LIEJI0€ YNCII0, MHOXKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MIO3UITMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM allllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIIeOBAaHUs (YHKIIUA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp U 0OBEMBI TeJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypest
1 MHOXecTBO, olepauu HajJ MHOKECTBAMU 1 109
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1 1.09
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO alIapara sl perIcHus 1 6.09
3a/1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 6.09
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1 8.09
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Tpumenenue apobeii U MPOIEHTOB IS 1 8.09
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 12.09
pelIeHns MPUKJIaJIHbIX 3a1a4
3 JelictBuTenbHble yncina. PanmonansHbie U 1 12.09
MppALMOHATIbHBIE YHCIIa
9 Apun(bMemquKHe OTEPALVH C 1 15.09
JIEMCTBUTEIIbHBIMU YUCITAMH




10

Mopynp AEMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBA

15.09

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUM

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/JIbI PEIICHHUS LEJbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

20.09

20.09

22.09

14

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

22.09

15

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

27.09

16

17

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

Pemenue cucreM JIMHENHBIX ypaBHEHUN

27.09

29.09

18

19

20

Pemenne cucrem TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

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

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

29.09

4.10

4.10




21

[Ipumenenue onpeaenutTens AJjisg perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

6.10

22

23

Pewenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

6.10

11.10

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

11.10

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmuo obpatHbie QyHKIUH.
Komnosunus ¢pyHknumit

13.10

26

27

I'paduk QyHkuuu. dnemMeHTapHbIe
npeobpa3zoBanus rpadukoB GyHKINN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

13.10

18.10

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

18.10

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

20.10

30

31

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

20.10

25.10




DJIeMEHTapHOE HCCIIeJIOBAaHUE U

32 . 25.10
MOCTpoeHue rpauKOB ATUX PYHKITUH

33 Crenens ¢ 1enbIM 1okaszareiaeMm. bunom 2710
Herorona '

34 Crenens ¢ 1esbIM NTOKa3areneM. buaom 2710
HeroTona
Crenennast GyHKIUS C HATYPaJIbHBIM H

35 LeNbIM ToKa3aTeneM. E€ cBoiicTBa u 8.11
rpaduk

36 KonTponpHas padora: "CreneHHas 811
¢ynkius. E€ cBoiictea u rpaduk” '

37 ApudmeTnueckuii KOpeHb HaTypaJIbHOM 1011
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOU 1011
CTETIEHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBanust YUCIOBBIX BbIpAXKEHHH, 1511
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, 1511
COJIEpKalINX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 1711
COJIepKaliX CTENEHU U KOPHU
HppaunonaneHbeie ypaBHeHNs. OCHOBHBIE

42 METOJIbI PEUICHUS UppalliOHaJIbHBIX 17.11
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEUICHUS MppalMOHATIbHBIX 2211

ypaBHEHUH




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX 22.11
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B E)eHleHI/II/I 2411
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIbHBIE TTEPEXO/BI B [361H6HI/II/I 2411
UPPALMOHATIBHBIX YPaBHEHHIM

47 PaBHOCHIIBHBIE TIEpEXO/IbI B E)emeHI/n/I 2911
UPPALMOHATILHBIX YPaBHEHHIA

48 PaBHOCUIIbHBIE TIEPEXO/IBI B IzeHIGHI/II/I 29,11
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C 1.12
HaTypaJIbHbIM IOKa3aTeseM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (DyHKIIMU OOpaTHOMW CTENEeHH ¢ 1.12
HaTypaJbHbBIM ITOKa3aTelIeM
KonTponsHas pabora: "CBoiicTa u

o1 rpaduk KopHs N-0i1 cTeneHu. 6.12
Wppannonanbubie ypaBHeHHS"

59 CrerneHb ¢ palluOHAIBHBIM MTOKA3aTeNeM U 612
e€ cBolicTBa

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U 812
e€ cBOliCTBa
CrermneHb ¢ pallMOHATILHBIM [TOKa3aTeIeM U

54 . 8.12
e€ cBOlicTBa

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 13.12

rpaduk




Hcnons3oBanue rpaduka QyHKIHH 115

56 N 1 13.12
pelLeHNs ypaBHEHUH

57 Wcnonb3oBanue rpaibm(a byHKIMN 75 1 1512
pelIeHus ypaBHEHHHA
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 15.12
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/Ibl PEIICHHSI ITOKA3aTeIbHbIX 1 20.12
YpaBHEHUN
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/TbI PEIICHUS TTOKA3aTEIIBHBIX 1 20.12
YpaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1 912
¢yuknus. [lokasarenbHble ypaBHEeHUS"

62 Jlorapudm uncna. CoiicTBa jgorapudpma 1 22.12

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1 27.12

64 Jlorapudm uncna. CoiicTBa jgorapudpma 1 27.12

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 29.12

66 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1 29.12

67 [Tpeobpa3zoBanue BbIpaKeHHH, 1 10.01
coJiep KaIX JOrapu(pMbl

68 [Tpeobpa3zoBanue BbIpaKeHHH, 1 10.01
COJIepXKaIIuX JOoTapudMbI

69 [IpeobpazoBanue BBIpAXKEHUIA, 1 1201
coJepKaliX JOoTapru(pMbl

70 Jlorapudmudeckas GhyHKIMs, €€ CBOKWCTBA 1 1201

u rpaduk




Jlorapudmuueckas pyHKIus, € CBOHCTBA

71 17.01
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115 17.01
pelIeHus ypaBHEHHHA

73 Hcnonb3oBanue rpadguka GyHKIIUN 15 19.01
peleHNs ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/IbI pELICHUS 19.01
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLIEHUS 24.01
JOTapuPMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/IbI PELLIEHUS 24.01
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUN 26.01
Jorapu(pMHUUECKUX ypaBHEHUH '

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 26.01
Jorapu()MUUECKUX YpaBHEHUIT '
KonTponbhas pabota:

79 "Jlorapupmuueckas ¢yHKIHUS. 31.01
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC 3101
YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 502
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 2.0

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 7.02
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIIPEICICHUE TPUTOHOMETPHUUCCKIX 7.02
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPUUYECKUX 9.02
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE 9.02
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE 14.02
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE 14.02
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE 16.02
bopMmybl

90 [IpeobpazoBanne TPUTOHOMETPUUECKUX 16.02
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 2102
BBIpOKEHUH

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 2102
BBIpKEHU I

93 [IpeoOpazoBanme TPUTOHOMETPUIECKUX 58,02
BBIpOKEHU I

94 Perienne TpUroHOMETPHUUECKUX 58.02
ypaBHEHU

95 Perienne TpUroHOMETPUUECKUX 103

ypaBHEHUI




Pewienne TpuroHoOMeTpu4ECKUX

96 . 1.03
ypaBHEHUH
Pemrenue TpuroHoMeTpHYECKUX

97 Up P 6.03
ypaBHEHUU
Pemenye TpUroHOMETPUYECKUX

98 P P 6.03
ypaBHEHUU
Pemrenye TpuronoMeTpruueCKUX

99 P P 13.03
ypaBHEHUU
Pemrenve TpuronoMeTpruueCKUX

100 P P 13.03
ypaBHEHUU
KoHTtposbHas padora:

101 "TpUrOHOMETPHYECKUE BBIPAKECHUS U 15.03
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
ITocnenoBareIbHOCTH, CIIOCOOBI 3aaHUs

102 MoCJIeqOBATEIbHOCTEH. MeTon 15.03
MaTeMaTHUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 20.03
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus 20.03

105 I'eomeTrpuueckas nporpeccust 22.03
BeckoHeuHO YOBIBArONiasi reOMETpUYECKas

106 Y B P 22.03
porpeccust
CyMMma OecKOHEYHO YOBIBAIOIIEH

107 y HO Y m 3.04
TEOMETPHUECKOHN MPOTPECCHH
JIMHEWHBIN U SKCIOHEHITNAJIBHBIN POCT.

108 H P 3.04

Hucno e. DopMmyiia CI0KHBIX IPOLEHTOB




JIMHENHBIN U YKCIIOHEHUMAJIbHBIA POCT.

109 5.04
Uucno e. DopMyrna CIOKHBIX IPOLEHTOB
Hcnonp3oBanue nporpeccuu 1uist

110 PELLICHUS PEANBHBIX 3a]1a4 IPUKIIAJHOTO 5.04
xXapaxkrepa
Kontponsnas padora:

111 OHTP P ) 10.04
[TocnenoBaTebHOCTH U IPOTPECCUU

112 HenpepbiBHble QyHKIIUU U UX CBOMCTBA 10.04
Touka pa3psiBa. ACUMIITOTEI I'PapUKOB

113 pasp rpad 12.04
byHKIII
CaoiicTBa KON HENPEPBHIBHBIX HA

114 Pynu Pep 12.04
OTpe3Ke
CaoiicTBa KIIUHA HENIPEPHIBHBIX HA

115 Pyrxn pep 17.04
OTpE3Ke
MeTton nHTEPBAJIOB U1 DELICHUS

116 AL MHTEp AP 17.04
HEPaBEHCTB
Meton uHTEPBAIOB I PELICHUS

117 AL METEP AP 19.04
HEPaBEHCTB
MeTton nHTEPBAJIOB U1 DELLICHUS

118 AL MHTEp AP 19.04
HEPaBEHCTB
IIpnMeneHne CBOMCTB HEMPEPHLIBHBIX

119 puMEHE pep 24.04
GYHKIMHA 7151 peIIeHus 3a1a49
IIpnMeneHne CBOMCTB HEMMPEPHLIBHBIX

120 PHMEHE pep 24.04
GYHKIUH 1S pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN 26.04
OnpeaeneHue, TeOMETPUISCKUN CMEICTT

122 peAt P 26.04

IIPOU3BOJHOM




Onpenenenue, GU3NUECKUN CMBICTT

123 . 1 3.05
IIPOU3BOTHOM
YpaBHEHUE KacaTelbHOHU K Tpaduk

124 P pajpuicy 1 3.05
byHKIIUN
YpaBHeHHE KacaTeIbHOM K rpadukK

125 P papiicy 1 8.05
byHKIUA

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIUN 8.05

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 1 10.05
[Ipoun3BoiHas CyMMBI, IIPOU3BEACHHUS,

128 POTSBOATA CYMMBL, TIPOTISEEACT 1 10.05
YaCTHOTO U KOMITO3UIIMH () yHKIIMH
[Ipoun3BoiHast CyMMBI, IPOU3BEACHHUS,

129 POTSBOHAA €Y POSBEACE 1 15.05
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
[Tpon3BoHAS CyMMBI, TPOU3BEICHHUSI,

130 POTSEOANAA € POTSBEACT 1 15.05
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1 17.05
IToBTOpenue, 0000IIEHNE,

132 P HHene, , 1 17.05
CUCTeMaTH3aIlus 3HaHU: "Y paBHCHHUS
IToBTOpenue, 0000IIEHNE,

133 P HHEHHE, ) 1 22.05
cucTeMaTH3alus 3HaHuil: "OyHKIH

134 Hrorosast koHTpOBHAS paboTa 22.05

135 Wrorosast KoHTpOJIbHAS paboTa 24.05
IToBTOpEHmEe, 00001IEHNE,

136 P Her 1 24.05
CHUCTEMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Marematuka: Anrebpa 1 Hauajga MareMaTudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[ToranoB M.K., PemernuxkoB H.H. u npyrue, AximonepHoe o0iiectBo «M3aaTenbcTBO

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Anre0pa 1 Hauajia MaTeMaTUYECKOTo aHanu3a. Junaktuueckue matepuaisl. 10 kiacc.
bazoBsiit u yrnyonéunsiit yposuu./ [loranoB M.K., [lleBkun A.B. u np, AkunonapHoe
obmectBo "N3narenscTBo"[IpocBemnienue"

Anrebpa v HayaJla MaTeMaTU4eCcKoro aHanusa. Tematuyeckue TecThl. 10 knacc. ba3oBblii u
yriyonénusiit ypoau./ FO.B. IlleneneBa, AkiimoHapHoe o01IecTBO

nn

"UznarenscTBO " [IpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

http://school-collection.edu.ru/catalog/teacher/? subject%5b%5d=38
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