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MNOACHUTEJBHASA 3AIINCKA

VYyebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cCpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBacT MHCTPYMEHTAJIbHYIO 0a3y is
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIUIUIMH. B pamkax maHHOrO y4eOHOTO Kypca oOydJaromniuecs OBIIaICBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas (OpMYJIHUpPYET CBOU
JOCTHKEHUSI B MAaTEMaTHYECKOH opMme.

VYuebHblii Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaih3a 3aKjIa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMHUHU, OHOJIOTHH,
MTOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKIHUSIMHU aireOpbl M MaTEMaTHUYECKOTO aHalii3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKa3bIBaTh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETH3allui0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xone usydenus yueOHOro kypca «Asnredpa M Hadajia MaTeMaTHYECKOIrO
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3aj1ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeH PealbHbIX CUTYaIluH,
WHTEPNIpETAllud  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPHITHSMHU U UX aBTOPaMH.

YueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromed MpOAOIKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ysIbTar.

B ocHOBe MeToaunKy 0OydeHust anreOpe U HayajlaM MaTeMaTUYeCKOTO aHAIHN3a
JICKUT IEATeTbHOCTHBIA MIPUHITUT OO yUCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIZICJICHBl  CIICAYIOIIME COAEpKATeIbHO-METOauYecKue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMka». Bce OCHOBHbIE



COJIEPKATEIBHO-METOAMYECKUE JIMHUM HU3YYalOTCSd Ha NPOTSKEHHH ABYX JET
oOyueHusl Ha YpOBHE CpEIHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasiCh HOBBIMH TEMaMu U pasfenamu. J{aHHbII yaeOHbIi
KypC SBJISIETCS MHTETPaTUBHBIM, MOCKOJIBbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHUYECKOW 3a/ayd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIIMMCS MHOXECTBA HATypalbHbIX, LEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YWCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMH MX MPUMEHEHHS JUIS PELICHUS Pa3iMyYHbIX 33134
dbopmupyeTcsi pencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HaykKd U €€ poJid B
MOCTPOEHUU MOJIENIEH peallbHOr0 MHpa, IIMPOKO HCIONb3YIOTCS 0000IIeHHe U
KOHKpETHU3aIusl.

Jluaust «YpaBHEHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OOydaroulMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
palMoHaNbHBIX, HpPPAalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepxkalux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIAJHbIX



3a]a4 W 3a7]a4 Ha HAXOXKJIEHUE HauOOJBIINX U HAUMEHbIIUX 3HAYCHUH (QyHKIUU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHUI,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QPpeKTuBHbIC
MHCTPYMEHTBl I PEUICHUS IPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAS «DyHKIMM W TpaQUKW» TECHO
nepernseTaeTcs ¢ APYyIrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEATIbHON KU3HU TECHO CBS3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
ynensiercs: (opMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX O0OYyYaroIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKLIMMA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAWJTyYIlIEe PENIEHUE B IPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (hOPMaJILHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKh, U 00 HX
aBTOpax.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKH!
U TIpeUIaraloT HanOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMN BCE pa3/ieibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [lodTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YaroIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIb30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTHKM KaK HayKH CJeAyeT IIPU3HATH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWH M CJICJOBAHHME ONPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET PpAa3BUTHIO JIOTHUYECKOTO MBIILIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE IPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedpbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, TTOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pEelieHUs] MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa MW Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. [IpuMmeHeHue npoOeil U HPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosend (GopMbI 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. J[leciTuyHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, €ro TEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amgaHus (QyHkouu. B3anMHO o00patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢yskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus: QyHKIMKA HAa IPOMEXKYTKE.

JluneiiHas, KBaapaTHyHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHs N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduiku peabHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTellbHOCTH, CHOCOOBI 3aJaHUsl IOCNIEAOBaTeNbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTpaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallh3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpUYeCKOn
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPEeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HempeppiBHBIE (QYHKIIMM W WX CBOWCTBA. TOYKH pa3pbhiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C apaMeTPaMHU.



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

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs YpaBHEHHW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

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

Havana MmaTeMaTH4eCKOro aHAJIN3a

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

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

Nuterpain. ['eomeTpruueckuii CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHrne uHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOILECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YpaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKIeHUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUS, HHTEpEeC K
pazmuuHbIM  chepaM  NMPOGEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCcKOMy  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IMBUWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIaccu(UKaimu,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB pPEILIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIMOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMH, SBICHUSMH, MPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKKe BBIBUTAThH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS IO XOJIy pEUIeHUs 3aJauyu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHnsl, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyeill mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYNCICHUN;



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

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M apKTAHTE€HC YUCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHHsS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

cBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'OYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera s
peleHns 3a1ay;

CcBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU;

BBIMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSMU: HppalOHATIbHBIC, MOKa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpauKoB PyHKINT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENEeHW KaK (PyHKIMM OOpaTHOMl CTEneHu ¢
HaTypaJbHbIM I0OKa3aTeJEM;

ONEpPUPOBATh TOHATUSMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

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

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBLHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO ONIEPUPOBATH MOHATUSAMHU: MTOCIIEOBATEILHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIHNH;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYyYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIBHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pelIeHUs 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

CBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYNIO, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

cBOOO/IHO OINEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE OMepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (GOpPMYNBl JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb pallOHAaJIbHbIE, UppaLOHaIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKkue U TPUTOHOMETPUUYECKHE YpaBHEHUSI M  HEPABEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHSATH TpadUuuecKre METOAbI JJI PEIICHHUs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHUWS, HEPABEHCTBA W KX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara airedpsl,
UHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUM U TPAPUKHU:

CTPOUTHh TpaduKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHxmii;

OPUMEHATh (QYHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKOro aHajIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

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

UCITIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHS HAWIY4ylIero peuieHus B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHUX, 3a/1a4aX, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTo (OpMyIIoi Win rpadukoMm;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeJCTBAMU MaTEMaTHUECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO03€eCTBO, ONepauy Hal
MHO>KECTBAMU U UX CBOMICTBA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna
[IprMeHeHne TeOpEeTHKO-

MHOKECTBEHHOTO arapara Jijisl PeIIeHHs
3amaq

Panmonanbubie yrncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TPOIICHTHI,
OECKOHEUYHBIE MTEPUONUECKUE TPOOH

[Tpumenenue apobeli U MPOIECHTOB IS
pelieHus MPUKIAIHBIX 33124
[Ipumenenne qpodei u MPOIEHTOB ISt
pellIeHus TPUKIATHBIX 3a7a4

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNEeNCTBUTENbHBIMH YUCIIaMU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS




21

22

[IpuMeHeHne onpenenuTels Ui peIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeesieHns] © MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubosnpiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOC HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 CreneHb C 1e1bIM MoKa3aTenaeM. buaom
Hprotona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 1eIbIM Mokas3aresnem. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢dbynkuus. E€ cBoiicTtBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU U €r0 CBONCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHH U KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

YpaBHEHUN




UppanuonansHbie ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHATIBbHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHAIIbHBIX YpaBHEHUI

A7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPpaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUT
VPPaLMOHATIBbHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CaolicTBa U rpaK KOpHSI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTETIEHHU.
Wppaunonanbuble ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNEM U
e€ CBONMCTBA

55 [Toxa3zatenbHast GyHKIM, €€ cBOIiCTBA U

rpadux




Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 1
pelIeHus ypaBHEHUN
57 Hcnons3oBanue rpaduka QyHKIUN A5 |
pelIeHUs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE
58 METO/Ibl PEILIEHUS IOKA3aTENbHbBIX 1
ypaBHEHU U
Ka3aTebHBI BHeHUs. OCHOBHBIE
[Tokazare € ypaBHE O
59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
ypaBHEHU U
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PELICHHS] 0KA3aTEIbHbIX 1
ypaBHEHUI
61 KoHntpoinbnas padora: "[lokazaTenpHas 1
¢byukmus. [TokasarensHble ypaBHeHUA"
62 Jlorapudm yucna. CoiicTBa iorapugpma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1
66 €CATUYHBIC U HATYpaJIbHBIC JIOTapU(MBI 1
y
67 [TpeoOpazoBaHue BbIpaKEHHH, 1
coJieprKalIux Jorapudmol
68 [IpeoOpazoBanue BEIpaKEHUH, ]
COJIeprKalIuX JoraprudmMbl
69 [IpeoOpazoBanme BBIpaXKEHUH, :
COJIepXKaIIuX JoTapudMbl
70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Ucnonb3oBanue rpaduka GyHKIUN 115
peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
norapu(pMUUECKUX ypaBHEHHIMA

77 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

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

21 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHUH

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 [I0CJIEqOBATEIBHOCTE. MeTox
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJye0BaTenbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBarolasi reoMeTpudecKas
nporpeccus

107 Cymma OeckoHEYHO yObIBaroIiei
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U YKCIOHEHIMAJIBHBIA POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

13 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHON K TpaduKy 1
byHKIIUN
126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
129 [Tpou3BoHas CyMMBI, TPOU3BEACHHUS, |
YaCTHOT'O U KOMITO3ULIMU (DYHKIMH
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
131 Konrtponsnas padora: "[Ipouszoanas” 1 1
132 [ToBTOpenue, o6odIIEHKE, |
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3aus 3HaHui: "OyHkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpeHwme, o6o61ueHI/vIe, 1
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mporu3BOTHON K

UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCCleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIHI HA
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON

(GyHKIIMN Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUCHUS HEMPEPBIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WiIH
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEMEHTAPHbBIX

24 ¢bynkuuit. [IpaBuna Haxo0XKAIEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uua

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleliOuuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




[IpumeHeHue uHTErpana s

30 HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nudepeHITnaTbHBIX
ypaBHEHUH

1 [Tpumeps! pemenunii mudepeHaITbHbIX
ypaBHEHU U
MaremaTrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIiCTBa U TpaduKH

18 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCTBa U TpaduKH

39 Tpuronomerpudeckne GyHKINHU, HX
cBOiicTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOIIBIO

TpHFOHOMCTpH‘-ICCKOfI OKPY’KHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45 Pemenue TpuronomMmeTpuueckux
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
I'paduueckue MeTOIbl peLIeHus
VPPaLMOHATIbHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTombI peleHus
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTobI pemeHus
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"
KommnnekcHsble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast (pOpMBI 3anucu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM INIOCKOCTH




I/I306pa}KeHI/Ie KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnble u nensie yucna

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YUCEI

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

%9 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIBbIX YHUCEJI: OCTATKH [0 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUNU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(MUIECKUX
ypaBHEHUU

100

101

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3IMyYHbIX 00JacTel HayKH U peallbHOMN
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3ar4YHbIX 00JacTel HayKH U pealbHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbBIE CUCTEMBI C napameTpaMmu

HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamMu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTHUYECKUX MOJENIEN PeaIbHBIX
CUTYaIUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "YpasHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "IIlponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




133 [ToBTOpEHmE, 0600IICHNE, |
cucreMaruzanus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTEeMaTu3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHAMU: PAIMOHAIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYEeCKHEe Omepaldd ¢ PAlHOHATBHBIMH |
' JIEHCTBUTEIIbHBIMU YUCIIAMH
13 Bomonusate  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUS, AeJIaTh IPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENECHb C LIETBIM MOKa3aTeaeM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTEIHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTEIEHU;
’ HCIOJIE30BATh MOJIXOAIIYI0 (hOpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI s
pelIeHus] TPaKTUYECKHX 3a]1a4 U MPEICTABICHUSI TaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yrila; WCIMOJIb30BaTh 3alMCh MPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKITMI
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXIECTBO, YPaBHEHHUE, HEPABEHCTBO, 1IEJIOE,
2.1 palMoHaIbHOE, MPPALMOHATILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMUs TPUTOHOMETPUYECKHX BBIPAKEHUU W
' pemaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BreImonHATE TpeoOpa3oBaHus HETbIX, PALMOHATBHBIX U UPPALIMOHATBHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI IENbIX, PAlUOHAJIbHBIX |
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHUS MATEeMAaTHYECKUX
' 3a]1a4 U 33]1a4 U3 Pa3TUYHbBIX 00JaCTei HAyKU U pealbHOMN KU3HH
MopenupoBaTh peaibHBIE CHUTyallMH Ha S3BIKE aireOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl
3 dyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXECTBO 3HaueHUd (yHKUuH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMM, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpouth W uuTaTh TpaQuUKH JHHEHHOW (YHKUIWHU, KBaIPATUIHOM
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEN IPU pEUIEHUM 3a7ad U3 APYTrUX YYEOHBIX NPEIMETOB U
’ peaibHOM  JKM3HM, BbIpaXaTb (opMyldamMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcronbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOIPECCHU I
’ pELIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpALlUN HAJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IPU3HAKN JI€JIMMOCTH LENbIX YMCEJ, Pa3jIokKEHHE 4YHCiIa Ha IPOCThIE
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHHM [UId IPeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
OIepUPOBAThH MOHATUSMU: JIOTAapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTb NOHATUSIMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosbllee U

HalMEHblIIee 3HaueHUs! (QYHKIMM Ha IPOMEXKYTKE; UCIOIb30BATh UX IS
uccienoBaHus QyHKIMM, 33JaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTHUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HENpEepbIBHAS  (PYHKIUS, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO JJIS  HUCCIEAOBaHUS (YHKIMHM Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIECIOBAHUSA K
MOCTPOCHHIO TPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3ajauax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIIMATIBLHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Hucna u BIYUCICHUS
Panmonanbhple  yncna. OOBIKHOBEHHbIE M JAECATHYHBIE JpoOH, MPOLIEHTHI,
OeCKOHEeuHble  MepHoJUuecKue  apodu.  Apudmernyeckue  omnepauud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
nIpo0ell U MPOLIEHTOB JUIsl pelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HMppalMOHAJIbHBIE  YHCHA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokaszareneM. CranmaptHas ¢Gopma 3alucH JEHCTBUTEIHHOTO
1.3 gumcna. Mcnonp3oBaHue Moaxoasmied (GopMbl 3amucu TEHCTBUTENBHBIX YHCEN IS
peleHust MPaKTUYECKUX 33734 U PEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HAaTypajIbHON CTEIEHU
15 CuHyC, KOCMHYC W TaHTE€HC YHCIOBOIO aprymeHra. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPABHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 O6mactp ompeneneHUss M MHOXECTBO 3HavueHW Qynknuu. Hymm dyskmmm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTpruyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas mporpeccuu. beckoHeuHO yObIBaromas
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysa CI0XHBIX HPOLEHTOB. lcrosib30BaHHME NPOrpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haj MHokecTBamu. Jluarpammer Ditnepa — BeHna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammnapara JJii ONHUCaHUs pealbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
59 [IpeoOpa3oBanue BbIpaxXeHUi, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTtembl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIaCTel HAyKU M peabHON KU3HU
3 OyHKIUU U Tpaduku




Oynkius. [lepuoanyeckne (yHkiuu. [TpomMeXyTkKM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl U1 MUHUMYMBl (GyHKUIUHM. HamOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3ajlayax, AN ONpeAeNieHUus: CKOPOCTH TMpoliecca, 3aJaHHOro (opMynod wiu
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuii 1 Gpu3ndeckuii cMpici. Boruncinenue uHTerpana mno

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M HPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOJAMHOXECTBO, ONEpPALlUU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUN U NPU pPELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YMEHHE
ONepUpPOBaTh MOHATUSMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M ONUCHIBATh Tpadbl pasIUnYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELIEHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0E€ YHUCIIO,
CTENeHb C LIebIM MOoKa3aTeleM, KOpeHb HaTypallbHON CTENeHH, CTETeHb
C palMOHAIBHBIM  TIOKa3aTejeM, CTeNneHb C  JACHCTBHTEIBHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC W  TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, palOHAIBHOE YHCIIO,
HppalOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaTbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaTh
MpU3HAKHU JACIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIIUTCIIb 1 HAMMCHBIICC
oO1miee KkpaTHOE, aNropuT™M EBKIHIA PU pelIeHrH 3a/1a4; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHU, YMCHHC
BBIIOJIHATL BBIUMCIICHHE 3HAUYECHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, npeoOpa3oBaHUs JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHEC OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIBHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIE0BATEIHHOCTH, B TOM YHCIIE C TTOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyeckas); yMeThb HPOU3BOAUTH apu(pMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMbI;, YMCHHC OIICPUPOBATH
IOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUSA MATEMATUUCCKHX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢GbyHKLMY, TIepBast U BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPHUECKUN U
¢bu3nyecKkuil CMBICT TPOU3BOAHON, NepBooOpa3Hasi, OINpeaAeaEHHbIN
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIHU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKIINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAaYeHUS (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUIsl HAaXOXKACHUS HAWIydlIero
pellieHus] B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3UYEeCKUX 3aa4ax; HAaXOAUTh TUIOMAIH U 00bEMBI (PUTYD C TTOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKUIMHU, TOKa3arenbHas M Jorapupmuyeckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONON00HOCTh pE3yJAbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MTOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE OJaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM rpa(i)nqecxnx
METOJIOB U AJIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadU4eCKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH:  CITy4aiiHasi BEJIMYWHA, pPacIpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYHMHBI, (YHKIMH PACIpeleNieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0 COYCTAHM, YUCIIO TEPEeCcCTaHOBOK; OMHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS IS PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTarT

YMeHue onepupoBaTh IOHATHUAMU: TOYKa, MpsAMas, IIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS IpsAMBbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY NPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPU
pellleHnn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUECKUX MOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTyphl, 00BEM (UrypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajienenunen, NpusMa, NUpamMpaa, (GUrypa U IMOBEPXHOCTb
BpalllEHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU THPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyOa,

NPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHyCa M LIMJIMHAPA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3JIMYHbIM IPU3HAKaM, BBIIOJHATh HEOOXOIMMBIE JIONOJHUTEIbHbIE

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIIeHUH 33/1a4 U3 APYTUX YUEOHBIX TPEIMETOB U
U3 pEeabHOW JXWU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYECKHAE BEITHUHHBI
(nmuHA, yroJ, MomaAb, O0BEM, IMIOMAAb TMOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IPOU3BEIACHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTUx y4deOHbIX

npeamMecToB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B M3YYEHUH MPHUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpAIbHOU cTeneHu. JeicTBus ¢ apudMeTHaecKkumMu
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTe€HC YKCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JeiicTButenpHple uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yuciaamMu. [IpuOmkE€HHbBIE BBIYMCICHUS, NpaBWIa OKPYIJIEHUS, MPHUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaKeHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpPeaeInTellh MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrTorsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKUIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pynkuuu. [IponszBoaHbIe 21eMEHTApHBIX (QYHKIUIHA
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpust; 10 kimacc. yrimyoiaenHoe ooyuenue Mepaisak A.TL.,
Homuposckuii [I.A., Iomsikos B.M.; nox penakuuen [logonsckoro B.E.
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe ooiiectBo «M3narensctBo «IIpocBeiienney
* Maremaruka. ['eomerpus; 11 knace. yriny6nenHoe ooyuenue Mepsisik AT,
Homupogckuii [I.A., ITossikoB B.M.; mox peaakiueit [Togonbckoro B.E.
OO6111eCTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M31aTeIbCKUiA LICHTP

«BEHTAHA-T'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBeiienney

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Marematuka : anrebpa U Havyajia MATEMaTUYECKOTO aHaIu3a, TEOMETPHSI.
Anrebpa v HayaJla MaTEeMaTHYECKOTO aHajn3a. ba3oBelil ypoBeHs : 10 kiacce :
Meroandeckoe mocooue / E. B. bynko, A. I'. Mep3aisik, B. b. ITononckuii, M. C.

SAxup. — M. : Benrana-I'pad, 2020.
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