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[TosicHuTenbHAsA 3anucKa

VYuebnslii Kypc «Anredpa W Hayajia MaTEMaTHYECKOTO aHaJn3a» SIBIAETCS
OJIHUM W3 HauOoyiee 3HAUMMBIX B IPOrpaMMe CpeaHero oolmiero oOpa3oBaHMS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEeYHBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0Y4YaloIIUXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKU, OOLIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJeBaloT
YHHUBEpPCaJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (opMmyiupyeTr CBOU
JOCTIKEHUS B MaTeMaThuieckou popme.

VY4eOHbIll Kypc anreOpbl U Hayajl MaTEMaTHYECKOTO aHajau3a 3akKiaiblBacT
OCHOBY [IJIsi YCHENIHOTO OBJQJCHUS 3aKOHAMU (U3UKU, XUMUHU, OUOJOTHH,
MOHUMAaHHUSI OCHOBHBIX TEHJICHIUI Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOH KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIONb30BaTh MX JJIA JalibHEWIero oOpa3oBaHUs U B
MOBCEAHEBHOM >XM3HU. B TO ke BpeMs OBJIaJicHUE aOCTPAKTHBIMH M JIOTHYECKH
CTPOIMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYECKOrO0 aHajiu3a pPa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPXKJICHUS C TIOMOLIBI0O MHAYKIMU U PacCyXJIaTh AEAYKTHUBHO, MUCIOJIb30BaTh
0000IIeHHEe ¥ KOHKPETH3alMio0, a0CTparupoBaHHE W aHAJIOTHI0, (QopMupyeT
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone u3yuenusi yueObHOro Kypca «Ainrebpa v Havajla MaTeMaTH4Ye€CKOTO
aHanu3a» oOydYarolIvecs MOJy4yaloT HOBBIM OMNBIT PEIICHUs MPUKIAIHBIX 3a]ad,
CaMOCTOATEIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peajbHbIX CUTYyalui,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAyKe M HCKYCCTBE, C
BBIIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMHU.

VY4eOHbIll Kypc 00JaAaeT 3HAYMTENIbHBIM BOCIUTATEIbHBIM MOTEHLIHAIOM,
KOTOpPBIN peanu3yercs Kak depe3 y4eOHbI MmaTepuall, CHOCOOCTBYIOIIHI
(GbOopMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHHS, TaKk M 4Yepe3 crenuduxky ydeOHOi
JEeATENbHOCTH, TpeOyIomed MNpOAOKUTENIbHOW  KOHUEHTpAallMM  BHUMAaHUS,
CaMOCTOATEIBbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00yueHus anredpe U HauajaaM MaTeMaTH4YeCKOro aHalnu3a
JICKUT NIEATETbHOCTHBIA IPUHITUI O0yUEHHUS.

B cTpyktype yuebHOoro kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHATN3a»
BBIICJIEHBl  CIEAYIOIIHE COJEpXKaTeIbHO-METOANYECKHe JUHUM: «Yucna w
BbIYHCIICHUs», «DyHKIMN U rpadukn», «YpaBHeHUS W HepaBeHCTBay», «Hauana
MaTeMaTUYeCKOro aHanusa», «MHoxecTBa U Joruka». Bce ocHOBHBIE
COJIEPKATEeNIbHO-METO/IMYECKUE JIMHUU M3YyYalOTCS Ha MNPOTSIKEHUU JBYX JIET



oOyueHusl Ha ypOBHE CpeJIHEro o0Iiero oopa3oBaHus, €CTECTBEHHO JOMOIHSSA APYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBEIMU TEMaMH U pasjenaMu. J[aHHbIN yaeOHbIi
Kypc SBIISIETCS MHTETPATUBHBIM, IOCKOJNBKY OOBEIMHSIET B cele cojeprkaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCIMIUINH, TaKHX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIN3, TEOPHsI MHOXKECTB, MaTeMaTuyeckas jJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs: OBIaJAeBaOT BcEé O0jee MMPOKUM MATEMaTHICCKIM
anmapaToM, y HHUX TOCJIEIOBATEIbEHO (OPMUPYETCS M COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHUECKYI0 MOJIENb PEalbHON CUTyallud, TPUMEHSTh 3HAHUS,
NOJlyuYEHHBbIE MpPHU H3YYEHHH Y4eOHOro Kypca, Uil PEIICHUs CaMOCTOSTENbHO
chopMyIMPOBAHHON MaTeMaTUYECKOW 3a/Jayd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpbHO-MeTOIMYECKasT JTUHUS «UHclIa W BBIYHCICHUS) 3aBEpIIacT
(dbopMupOBaHHE HABBIKOB HCIOIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpemHero o0Iiero
oOpa3zoBaHusg 0co0oe BHUMaHue yJensercss (HOPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIMINUX B ceOs HMCIOIB30BAaHUE PA3NMUYHBIX
dbopM 3amucu 4yMcia, YMEHUE JenaThb NPUKUIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHMCIIOBBIC BBIPAKCHHS, pa0dOTaTh ¢ MaTeMaTHYCCKHUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolIMMCS MHOXKECTBAa HATypalbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHBIC €My CIEMU(UICCKUE 3aJaud W ONepaluu: JeJICHHe HaIelo,
OTIEPUPOBAHUE OCTATKAMH HA MHOXECTBE I[ENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANBHBIX M HUPPAIMOHANBHBIX YKCeN, apu(METHIECKHE OMEpalny, a TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHW HAa MHOYECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHsSI JJIs PEIICHHS Pa3IUYHBIX 33]ad
dbopMupyeTcsi mpeacTaBlIeHNe O €IUHCTBE MATEMaTHKU KaK HAyKH U €€ poyid B
MOCTPOCHUU MOJIENEeH peallbHOTO MHpa, IIUPOKO HCHOJB3YIOTCA 00001IeHuEe U
KOHKPETH3AIIHSI.

Jluanst «YpaBHEHHS W HEPAaBEHCTBa» pEaIM3yeTcs Ha TPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE cpelHero oOiiero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazgene Ilporpammbl MperyCMOTPEHO pEeLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydarolIuecs OBIAJCBAIOT PA3IMYHBIMH METOJAMU  PEIICHUS
palMOHANBHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepKammx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJB3YIOTCS MpH
UCCIICIOBaHNH (YHKIUI C MOMOINBIO MTPOU3BOJHON, MPU PEIICHUN TPUKIIATHBIX
3a7a4 W 3a7]a4 Ha HaXOXKJCHHE HAaWOOJBIINX ¥ HaWUMEHBIINX 3HAYCHUH (QYHKIIUH.



Jlannast coneprkareiabHasi TUHUS BKIIOYAeT B ceOs Takxke (popMHpoBaHHE YMEHHI
BBIMOJHATH  pacuéTel 1o  (GopMmynaM, NpeoOpa3oBaHUs  pPaALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
CoJlepKalllUX CTENeHW W Jiorapudmbl. brarogaps u3ydeHUIo anredpandyecKkoro
MaTepHuaia IpOUCXOIUT JajbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBILUIEHUS 00yYaromuxcsi, (POPMUPYIOTCS HABBIKU JETyKTUBHBIX PACCYKJIECHUMH,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeanaraet 3(ppeKTruBHbIE
WHCTPYMEHTBI JUISl pEUIEHUS MPAKTUYECKUX U €CTECTBEHHO-HAay4HbIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMH H TpadUKU» TECHO
NeperieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4€0HOro Kypca, IMOCKOJbKY B KaKOM-TO
CMBICIIE 33Ja€T NOCIIEA0BATENBHOCT U3YUeHHs MaTepuana. M3yuenue cTeneHHoi,
NOKa3aTeJIbHOM, TIOrapu(pMUUECKON U TPUTOHOMETPUYECKUX (DYHKLUH, UX CBOICTB
U rpaduKOB, UCHOJb30BaHUE (DYHKIMI ISl pelIeHus 3ajad U3 JAPYTUxX y4eOHbIX
NPEJIMETOB U PEATIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaKk U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipum 3Tom OoiiblIO€ BHHMaHUE
yaensiercs: GOpMUPOBAHUIO YMEHHUS BbIPaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBAaTh IOJTY4YEHHbIE (DYHKIUU, CTPOUTH HX
rpadguku. Marepuai 3Toil cojepkaTeabHON JIUHUY HAIIEJICH Ha PA3BUTHUE YMEHUN U
HABBIKOB, IT03BOJISIOIINX BbIPAXKaTh 3aBUCUMOCTH MEX/1y BEIMYMHAMU B PA3IIMYHON
¢dopMme: aHaTUTHUYECKOH, rpaduyeckoil U cinoBecHo. Ero nzydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIMH, HCTIOJIb30BAHUIO aHAJIOT .

CopepxarenpHass nuHusA «Hauana mareMaTnyeckoro aHajivsa» MO3BOJISIET
CYILIECTBEHHO PAaCIIMPUTh KPyI KaK MaTeMaTHYECKMX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOyYaromuMmcs, TaK KaK y HUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpauKy CIOXKHBIX (YHKUWNA, ONpPENeNsATh HMX HauOOJIbIIME W HAWUMEHbBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMATU (GUTYp U OOBEMBI TeN, HAXOAUTH CKOPOCTH H
YCKOpEeHMsl IpoueccoB. JlaHHas conepkarenbHas JIMHUS OTKPBIBAE€T HOBBIE
BO3MOXKHOCTH TIOCTPOEHUSI MAaTeMaTHYeCKUX MOJeNed peanbHbIX CUTyaluH,
MO3BOJISIET HAXOAUTh HAWITYYIIEE PEIIEHUE B IPUKJIAHBIX, B TOM YHCJIE COL[UATBHO-
HPKOHOMHYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MAaT€MaTHYECKOro aHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, OPMaAIbHO-IOTUYECKOTO0 U KPEATUBHOTO
MBIILJIEHUS, (OPMUPOBAHUIO YMEHUW pACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOydaronIrecs y3HatT O BbIIAIOIIUXCS
pe3ysbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHs MaTEeMaTHKH KaK HayKd, U 00 UX
aBTOPAX.



CopepxarenbHO-MeTOANYECKas TUHUSA «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MAaTEMAaTUKH
U TpeaiaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIUNA BCE pPa3AEIIbl
MaT€MaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MATEMATHYECKHUE
JUCHUIUIMHBL W MX TMPWIOKEHUs B eAuHoe 1ernoe. [loatomMy BaxHO JaTh
BO3MOXKHOCTh OOYy4arolIeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIONb30BaTh €0 ISl BHIPAXKEHUSI CBOUX MBICIEH.
Jpyrum BaKHbIM IPU3HAKOM MaTEMaTHUKA KAaK HAyKd CIEIyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTrOCTh OOOCHOBaHMI M CJEIOBAHHUE OMNPENEIEHHBIM
npaBujiaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET Ppa3BUTHIO JIOTMYECKOIO MBILUICHUS
00yJaromxcs, MO3BOJSIET UM CTPOUTH CBOM PACCyKJIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEeMaTHYECKOTO aHaJIU3a
MPUCYTCTBYIOT OCHOBBI MAaT€MATHYECKOIO0 MOJEIUPOBAHUSA, KOTOPBIE MPU3BAHBI
cnoco0cTBOBaTh (POPMHPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peanbHbIX
CUTYallui, HWCCJIEJAOBAHMS O3TUX MOJIEJIEH C TOMOIIbIO ammapara anreOpel U
MaTE€MaTUYECKOr0 aHajiu3a, MHTEPHpPETalUd MOIYYEHHBIX pe3ylnbTaroB. Takue
3aJlaHUA BIUIETEHBI B KAKIBIM U3 pa3AesioB IPOrpaMMbl, IOCKOJIbKY BECh MaTepual
y4eOHOro Kypca LIMPOKO HCHOJb3yeTCs JUIsl pelleHHs MpUKIaaHbIX 3anad. [Ipu
pPEIICHUH  peaNbHbIX  MPAKTHYECKUX  3a7a4  OOydarlluecss  pPa3BUBAIOT
HaOJIIOAATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOIb30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MpoOJIEMY.
JlestenbHOCTh MO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 33134
OpraHu3yeTcsl B MPOLIECCe U3YUEHUs BCEX TEM YUueOHOro Kypca «Anredpa v Hayaia
MaTEMaTUYECKOTO aHATIU3ay.

Ha wu3yuenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOIO
aHanmu3za» orBoauTcs 272 vaca: B 10 kinacce — 136 gacoB (4 yaca B Hegenio), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHbie ynciaa. OOBIKHOBEHHBIE W JECATUYHBIE IpOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHUs MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIe 3HaHUI U peaIbHOW KU3HU.

HevictBurenpHble 4yuciaa. PanuoHanbHble YW MPPALMOHAIBHBIE YHCIIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  4HMcIaMH.  MOJIyib
JIEUCTBUTEILHOTO YHCIIa U €ro CBOMCTBA. [IpubnmkxEéHHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHU.

Crenenp ¢ uensiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIEH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUISl PEIICHUS PAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C panMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTUUHblE W HATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHUs-ciencTBUsA. HepaBeHCTBO,
pelnIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pAllMOHAIbHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHoOrousieHsI ¢ 11esibiMu K03 QULIHEHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppaLMOHAIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX

YpaBHEHUM.
ITpeobpa3zoBanue BbIpaXKeHHUH, COIEPIKALINX JTOTapU(MBI.
Jlorapupmuueckue YpaBHEHMUS. OcHoOBHBIE METO/BI pemeHns

Jorapu(MUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHUH. Pelienne TpuroHoMeTpu4ecKuX ypaBHEHUH.



Pemienne cucteM IMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHu#. OnpenennTens MaTpubl 2X2, ero reoMeTpU4eCKUil CMBICI U CBOWCTBA,
BBIYMCJIEHUE €T0 3HAYECHUS, MPUMEHEHUE ONPEAECIUTENS Uil PEIICHUS CHCTEMBI
JVHEWHBIX ypaBHEHHMU. PemeHne nNpuKIagHbIX 3a4ad C IIOMOLIBIO CHUCTEMBI
JIMHENHBIX ypaBHEHUM. MccienoBaHne MOCTPOCHHON MOJIENIH ¢ TOMOUIBIO MaTPUILL U
OIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJICNIEM pPEaTbHOU CHUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ]1ad U 3a/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHOMN KU3HU.

DOyHKUMH U TPaPuKu

OyHkus, crnocoObl 3amanus (QyHKIuU. B3aumHO o0OpaTHble (YHKIMH.
Komnozunmst Qynkuuii. I'papuk  QyHKIMM. DieMeHTapHble MpeoOpa3OBaHUs
rpauKoB HyHKIIHIA.

OObnacTh onpeneneHus U MHOXECTBO 3HadeHu ¢ynkumu. Hynu dynkuuu.
[IpomesxyTku 3HaKomocTosTHCTBA. UETHBIE M HEeU€THBIE PyHKIMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKUMU. MakKCUMyMbl U MUHUMYMBI
bynkuuu. Hanbomnbinee n HauMeHsbIee 3Ha4eHUsT QyHKIIUHA Ha TIPOMEKYTKE.

JluneiiHas, KBajapaTHyHasi U JApOOHO-TMHEMHAss (QyHKUHUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CreneHHas (yHKIMS ¢ HATypaJdbHbIM U LIEJIBIM MOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 TpaduK KOPHS N-0i CTEMEHU KaK (PYyHKITUU 0OOpaTHOU CTENEeHU
C HaTypaJIbHbIM ITI0KA3aTEIEM.

[lokazartenbHast ¥ jorapupmuyeckas (QPyHKIUU, UX CBOHCTBA U TpaduKH.
Hcnonb3oBanue rpadpukoB GyHKIMNA 1151 peIIEHUs] ypaBHEHUH.

TpuroHomerpuuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B PEAJbHBIX IPOLECCAX U SBICHUSAX.
['pacduku peanbHbIX 3aBUCUMOCTEMN.

Havyasa MmaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, cMOCOOBI 3alaHus mocieaoBarenbHOcTel. Merton
MaTeMaTU4eCKOW MHAYKIUHA. MOHOTOHHBIE U OTPAHUYEHHBIE MMOCIEA0BATEIBHOCTH.
Hcroprsi BO3HMKHOBEHHMSI MaTEMaTHYECKOTO aHajiu3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuno yoObiBaroas
reoMeTpuyeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
IIPOrpecchui. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucio e. @opmyJia CI0KHBIX
IpoueHToB. Mcnonb30BaHWE NPOTPECCHMU Ui PELICHMs pPEealbHBbIX —3a1ay
IIPUKJIAJAHOIO Xapakrepa.



HenpepbiBHble (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (PYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJIi PEUICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA 1S pelueHus 3a/1ay.

[lepBas u BTOpas mponsBoaHbIe QyHKIHU. OnpeneneHue, reOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIUH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMBHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYyHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)keCTBO, omepanuyd HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensie yncna. [I[puMeHeHrne NMpU3HAKOB JIETMMOCTH LEIbIX
yuces, HauOosbmuid obumi genutens (nanee — HOJl) u HaumeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkinaa sl peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwucna. AnreOpanueckas W TpUTOHOMETpUueckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hclia. ApudpMeThuueckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIsl PelieHns] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUs U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIBHBIX,
WUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMMU.



[IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3aJlay W 3aJla4y U3 pa3lInyHbIX 00JIacTel HaAyKU U peaTbHOM )KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB.

DyHKIUN U TPAPUKHU

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre MeTOnbl pElICHHs YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PELIECHHUS 3a/1a4 C TapaMeTPaMHU.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Havyana MmaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHnue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl. HaxoxaeHre HanboapIero 1 HAMMEHBIIET0 3HAaYeHU I HeNPepbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAxXOXKJIEHHS HAWIY4Ilero peuieHus B
MPUKIIAIHBIX 3a/ladax, ISl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKuui. [IpaBuina HaXoXeHHUs TEPBOOOPA3HBIX.

Nurerpan. I'eomeTpuyeckuil CMbICI UHTETpaja. Beraucienue onpenenr€éHHoro
uHTerpana no popmyne Hetotona-Jleitouuia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaNbHbIX YpaBHEHUN. MaremaTuueckoe
MOJIEIMPOBAHUE pPEAJbHBIX MPOLECCOB C TMNOMOUIbI0 AU} depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UILIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, TPOIEAYD
IPpOXJIAHCKOTO  obOmiecTBa  (BBIOOPHI, OMPOCHl W JpPYyroe), YyMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JIPYTrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUN HAYKU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHH, pacCy>KIeHUMN, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM aclieKTaM Pa3IuyHbIX BUJOB UCKYCCTBA,;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTU4YeCKue 3HaHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, PETyispHas (u3ndecKass aKTHBHOCTb), (PH3NIECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0OUs, HHTEpeC K
paznuyHbiM  chepam  TpoPecCHOHANBLHON  NEATEILHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HAa TPOTSHKEHUHW BCEW JKM3HHU, TOTOBHOCTb K AaKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTDh  JKOJIOTMYECKOH KYJIbTYphl, TIOHUMAHHE BIIMSHUS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
CpeIlbl, 0OCO3HAHME TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MAaTeMaTWYeCKWX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYJ)Karolel cpenbl, IIAaHHPOBAHHE IIOCTYIIKOB M OIEHKH HX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M 00IIIECTBEHHOMN IMPAKTUKH, TOHUMAaHHE MaTeMaTHICCKON
HayKH Kak cpepbl 4eI0oBEUeCKON AeATeILHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUTSL pa3BUTHUS ITUBUJIN3AIAH, OBJIQJICHUE S3bIKOM MaTeMaTHUKA U MaTEMaTHYCCKOMN
KyJIbTYpO# KaKk CPEACTBOM IMO3HAHKS MHUPA, TOTOBHOCTH OCYIIECTBIISITh MPOSKTHYIO
1 UCCIIEIOBATEIBCKYIO AEATSIbHOCTh HHANBUYAIBHO B B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOMIOACHUSX WM YTBEPKICHUSIX, Mpeiaratb KPUTEPUU IJis
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUS, BEIOMPATh HanOoJIee MOIXOIAIINN C Y4ETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITUIO PA3THUYHBIX BUIOB U (PopM
MpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEesIMU OOIIEHUS, ICHO, TOUYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOJy PpEUIeHHUs 3ajayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
criocobaMu CcaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIBI paOOT, IOTOBApPUBATHCS, OOCYKAATh MPOLIECC U Pe3ybTaT pad0Thl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOEI0 BKJIA/a
B O0mMI TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOydyarOmMIiCSd TOJYYUT CIIEIYIOIINE
MpeAMETHBIE PE3yIbTaThl MO OTIAEIBHBIM TeMaM padodeill mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAIlMOHATBHOE YHUCIO0, OECKOHEYHas
nepuogudeckass apoOb, TPOIEHTHI, HWPPANHOHATHLHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI Ui pEIICHUS NPUKIAJHBIX 3a]ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEAIbHOU KU3HU;

MPUMEHSITh NMPUOTUKEHHBIEC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUS, TPUKUIKY U
OLIEHKY p€3yJbTaTa BEIYUCIICHNM;



CcBOOOJIHO ONEpUpOBAaTh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWMM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH € UEIbIMH KO3(PUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTh JI€JICHUE
MHOI'OYJIEHa HAa MHOTOYIEH C OCTaTKoOM, TeopeMy be3y m Teopemy Buera mid
pelnieHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpUIA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEeAeNHuTeNs 2 X 2 JJid BBIYMCICHHS] €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJTYyUYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB W OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHIATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHbIE H HEUETHbIC (DyHKIHUH,
nepuoandeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAuYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
[ENbIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpapuk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaApaTHUHAs W APOOHO-THUHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHE UX TPA(PHKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKAa3aTeNbHAs W JIorapupmMuueckas
GyHKIMM, WX CBOMCTBA WM TpauKH, KCIONB30BATh UX Tpaduku Uis pelieHus
YPaBHEHHU;

CBOOOIHO OMNEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesieHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUA I UCCIENOBAaHUSA TIPOILECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEeOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCHIMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccus, TNHEHHBINA
AKCMOHEHIIUAIBHBINA POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEI0BATENBbHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYE€CKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMIPEPHIBHBIE (PYHKITUN, TOUYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsE Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISTh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (YHKIIMHI, 3HATh NPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: OINpEJEIEHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0Oy4aromMiics TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUAMU: HATYPAIHHOE U 11€J10€ YUCII0, MHOYKECTBA
HaTypaJIbHBIX M LEJbIX YHCEN, UCHOJIb30BaTh MPU3HAKU AEITUMOCTH LIEJIBIX YUCET,
HOJl n HOK HaTypalibHBIX 4HMCeN [Js PElIeHUs 3a4ad, TPUMEHSTh aJIrOPUTM
EBxnuna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alKChIBaTh
HaTypaJIbHbIEC YKCJIa B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATh apuMETHUECKUE ONepaIluu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: HPpPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEHIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarkb paluMOHaJIbHBIE, UppaloOHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH rpaduuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTra ajareopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTDH TeOMETpUYeCcKre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4ecKOro anajamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUs! (PYHKIIMK HENPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHUS HAWIY4lIero peuieHus B
IPUKJIAJAHBIX, B TOM YUCJE COUUATbHO-3KOHOMUYECKUX, 3a/1a4ax, JUIsl ONPeIeICHUs
CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOTro (hOpMyIIoi 1in rpadukoMm;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeneIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyne Herotona-JIeitOuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHUNA Ha MpUMEpE
cocTaBiieHUs U PepeHIInaIbHBIX YPAaBHEHUI;

peliath NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeJICTBAMU MaTeEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuyectBo 4yacos
Ne HanmeHoBaHMe pa3/ieioB U TeM DJIeKTpPOHHbBIe (HM(POBbIE)
n/n NPOrpamMMmblI Bcero Konrpoaprsre o0pa3oBaTesIbHbIE PeCypchl
padoThbI
MHOKeCTBO IEHCTBUTENIBHBIX YHCEI.
1 MHorousensl. PanyionanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
ypaBHEHUI
) Oynkiun u rpaduxu. CreneHHas QyHKLIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETEHH. 15 1
HppanmoHanpHele ypaBHEHUS
4 [TokazarensHas ¢pynkmms. [lokasarenbHblie 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHS
6 TpuroHomeTpruyecKue BbIpaXXCHUsS U ” 1
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10




11 KIIACC

KoanuyecTBO 4acos

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHBIe (HM(pPOBbIE)
n/n NpOrpamMmbl Bcero Konrporsre o0pa3oBaTeJIbHbIE PeCypChl
padoThI
| I/ICCHG,Z[OBaHEIe GYHKIHI ¢ TOMOIIBIO ” 1
MIPOU3BOTHON
2 [TepBooOpasHast u UHTETpa 12 1
3 ['paduxy TpUrOHOMETPHUYECKUX (YHKIUH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannoHanbHble, MOKa3aTeIbHbIE U 24 ]
JorapupMHIECKUEe HEPABEHCTBA
KommnekcHsie uncna 10 1
6 HarypanbHble 1 1ienbie yucia 10 1
CucTeMbl parMoOHaIBHBIX, UPPAIIMOHATIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUYECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTOPeHI/Ie, 0000I11IeHNE, CHCTEMATH3AIIN 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Aara unpposbie
Beero H3yYeHust o0pa3oBaTejibHbIE
pecypcsbl
| MHOXkeCTBO, orepanuy Haj MHOKECTBaMHU 1
U X CBOMCTBA
2 Juarpammsl Dlinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOXKECTBEHHOTO 1
amnmapara Jijisl peIIeHHs 3a1a49
Parmmmonansasie yncna. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE TpodH
Panmonansaeie unciaa. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE 1podH
6 [Tpumenenue apoGeit U MPOLEHTOB ISt 1
pelieHust MpUKIaAHBIX 33124
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
peuIeHust NpUKIaAHbIX 3314
2 JleticTBuTeIbHBIC Yncia. PallMoHAIBHBIE U 1
UppalMOHATIbHBIC YHCTIa
9 Apudmernueckue orneparuu ¢ |
JEMCTBUTEIBHLIMA YHCIIAMHU
10 Monynb IefiCTBUTEIBHOTO YKCIIA U €T0 1




CBOMCTBA

11

[TpubnmxEHHBIE BEIYUCIICHUS, TTPABUIIA
OKPYIJICHMS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE MCTOABI pCIICHUS LCJIbIX U
JPpOOHO-pallMOHAJIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
JIpoOHO-palIMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILIEHU LIENbIX U
NpOOHO-pAaLlMOHATIBHBIX YPaBHEHUHN U
HEpaBEHCTB

15

MHoOro4ieHbl OT OTHOM MEPEMEHHOM.
Jlenenue MHOrO4YJIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouIeHs! ¢ 1eabIMA KO3 PUIIMeHTaMH.
Teopema Buera

17

Pemenne cucreM TMHEHHBIX ypaBHEHUN

18

Pemenue cucreM JIMHENHBIX YpaBHEHUI

19

Marpuiia CUCTEMBbI IMHEWHBIX YPaBHCHUM.
Onpenenurenb MaTPUILLI 2X2, €r0
TeOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUS

20

Onpenenurenb MaTPUILLI 2X2, €T0
T€OMETPUUYECKHUI CMBICIT M CBOMCTBA;
BBIYHCIIEHHE €0 3HAUCHUS

21

[IpuMeHeHue onpenenuTens A peLeHus




CHUCTEMBbI JINHEHHBIX YPaBHEHUN

22

Pemrenne npukiiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

PewreHne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KonrtponbHas padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JVHEWHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3aJaHUS (PYHKIIHH.
B3aumno oOpaTHbIe GyHKIMH. KoMmo3uius
byHKIMi

26

I'padux hyskImH. DneMeHTapHbBIS
npeoOpa3zoBanus rpaduKoB PyHKITUH

27

OO6nacth ornpeiesieHuss © MHOXXECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkmm.
[IpomexyTkH 3HaK OCTOSTHCTBA

28

Yérable 1 HeUETHBIC (PYHKLINH.
[epuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUU

29

MaxkcuMyMbl © MUHUMYMBI (QyHKITHH.
Haubonpiiee 1 HauMeHbllee 3HAYCHUE
(YHKIMU Ha TPOMEKYTKE

30

JluneiiHas, kBaJpaTHUHas U IPOOHO-
TuHeWHas GyHKIUu

31

DJIeMEHTapHOE UCCIECIOBAHUE U
nocTpoeHue rpaduKoB ATUX (PYHKITUI

32

DeMEeHTapHOE MCCIICIOBAHUE U
MoCTpoeHue rpadUKoB ITUX QYHKUIUN




CreneHsb ¢ 1IeJIbIM IToKa3aTeneM. buaom

33 Herotona

34 Crenens ¢ 1enbIM nokasaresneMm. bunom
HeroTona

35 CrenenHasi yHKUHUS C HATYpaJTbHBIM U
1esBIM NokaszaresneM. E€ cBoiicTBa u rpaguk

16 Konrponbnas pabora: "Crenennas
¢dynkius. E€ cBoiictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTETICHH U €T0 CBOWCTBA

33 ApudmeTnueckuil KOpeHb HaTypaibHON
CTEIICHH U €r0 CBOWCTBA

39 [Ipeo6pa3oBaHus YUCIIOBBIX BbIPAKEHUH,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH,
COJIeprKalINX CTENEHHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKECHUH,
COJIEpKalINX CTENEHU U KOPHU
Hppanuonansuble ypaBHeHUsA. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUH
HppanroHaneHble ypaBHeHNs. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUH
Wppaunonansubie ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX

ypaBHEHUH




PaBHOCUIIBHBIE TIEpEXObl B PELLICHUT

5 UPPALMOHATIBHBIX YPABHEHUI

46 PaBHOCUIIBHBIE TEpEXObI B PELLIEHUN
UPpALMOHATLHBIX YPaBHEHUHN

47 PaBHOCUIIBHBIE IEPEXO/BI B PEILIEHUN
UpPpALMOHATILHBIX YPABHEHUHN

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUU
MPPALMOHATIBHBIX YPABHEHUN
CBoiicTBa ¥ rpaduK KOPHS N-0i CTETICHU

49 KaK (yHKIIMH OOpaTHOW CTENEHU C
HaTypaJbHbIM IIOKa3aTeIeM
CgoiicTBa 1 rpaduK KOPHs N-0il CTETICHU

50 KaK (yHKIIMH OOpaTHOW CTENEHU C
HaTypaJbHbIM IOKa3aTeIeM
KonTponbhas padora: "CsoiicTBa u rpaduk

51 KOpHS n-0¥ crenenu. MppannonansHele
ypaBHeHuUs"

57 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 Crenenb ¢ pallMOHAIbHBIM ITOKAa3aTENEM U
€€ CBOMCTBA

54 Crenenb ¢ pallMOHAIbHBIM [IOKA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTtenpHas GyHKIUS, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpapuka GyHKIUN A5

peuIeHusl ypaBHEHUI




Hcnonp3oBanue rpadguka GyHKIUN 15

57 1
peleHus ypaBHEHHH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
y
58 METO/Ibl PEIIEHHUs TOKa3aTEeNbHbBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
y
59 METO/IbI PEIICHHUS ITI0KA3aTEIbHBIX 1
ypaBHEHUH
IlokazarenbHble ypaBHEHUS. OCHOBHBIE
60 METO/Ibl pELICHUS [10Ka3aTEIbHbIX 1
ypaBHEHUN
61 KonTponbnas pabora: "[lokazarenpHas |
¢ynkuus. [lokazarenbHele ypaBHeHHS"
62 Jlorapudm uucna. CoiicTsa jorapudpma 1
63 Jlorapu¢m ymncna. CBoiicTBa norapudma 1
64 Jlorapudm uncna. CoiicTBa jorapudma 1
65 JlecaTuUHbIE U HaTypaJlbHbIE JOTapr(pMbI 1
66 JlecsaTHYHBIC U HATYypaJIbHBIC JTOTAPUPMBbI 1
67 [Ipeo6pa3oBanue BbIpaXeHH, CoepIKaLUIX 1
aorapu@mbl
68 [Ipeobpa3oBanue BbIpaXeHU, COEpPIKALUX 1
J0rapuQmbl
69 [IpeoOpazoBanue BBIpAKEHUH, COACPIKAILINX |
J0rapuQmbl
Jlorapupmuueckas QpyHKIus, €€ CBOWCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuraeckas GyHKIws, € CBOUCTBA U 1




rpaduk

Hcnons3oBanue rpaduka GyHKINN IS

72 peuIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIUN s
pELLIECHNS ypaBHEHHI
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/IbI peIIeHUs JTJorapupMUUECKUX
ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/IbI PEIICHUs JTOrapupMUIECKUX
YpaBHEHUH
Jlorapudpmuueckue ypaBuenusi. OCHOBHbBIC

76 METO/IbI PEIICHUS JIOTapU(DMHUIECCKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEpEXObl B PEILICHUN
Jorapu(pMUUECKUX yYpaBHEHHM

73 PaBHOCUIIBHBIE IEPEXObI B PELLIEHUN
JOrapuMHUUECKIX YPaBHEHUH

79 Konrtponsnas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

20 CuHYyC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

21 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI'€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC




YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTBb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX 1
(yHKIIUH YKCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIIpeIETICHUE TPUTOHOMETPUUECKUX 1
(YHKIMHA 9HCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

89 OcCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI 1

90 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX |
BBIPAKCHUU

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

9 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAXKEHUI

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

94 PemreHne TpUroHOMETPUYECKUX YPaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1

97 Pemenne TpuroHoMeTpHUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUroHOMETpHUYECKUX YpaBHEHUN 1

100 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1




KonTtposnbhas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocJietoBaTenbHocTe. Meron
MaTeMaTHYeCKOW UHIYKIIUN
MOHOTOHHBIE U OTpaHUYCHHBIE

103 noclieioBaTeabHoCcTH. McTopust ananusza
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroI1asi reoMeTpruyecKas
porpeccust

107 CyMMma OeckOHEUHO yObIBaroIen
reOMETPUUECKOM MPOTrpeCcCUU

108 JIMHEHBIN ¥ YKCTIOHEHIMAJIbHBIA POCT.
Hucno e. PopMyiia CI0KHBIX IIPOLEHTOB

109 JIMHEVHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

110 Hcnonb3oBaHre MPOrpeccuu AJisl PEIICHUS
peanbHbIX 3a]1a4 MPUKIAHOTO XapaKTepa

11 KonTtponbhas pabora:
"[TocnenoBaTeIbHOCTH U TPOTrpecCcHu’”

112 HenpeppiBHble (yHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB

byHKIMI

114

CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha




OTpe3Ke

CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pEIICHHUS
HEPABEHCTB

1138 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUR 1715 penieHus 3aa1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHI 1715 peuieHust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIC QYHKIUU

122 Onpenenenne, reOMETPUIECKUN CMBICIT
IIPOU3BOJIHOMN

123 Omnpenenenne, GU3NIECKUNA CMBICIT
MIPOU3BOHOM

124 VYpaBHeHHE KacaTeabHON K rpaduky
byHKIIN

125 VYpaBHeHHE KacaTebHOU K TpapuKy
byHKIIMN

126 [Ipou3BoiHBIE NIEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BogHBIC ATIEMEHTAPHBIX (YHKIIHHA

128 [Ipou3BoaHast CyMMBI, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3ULIMU QYHKIUI

129 [IponsBogHas CyMMBI, IPOU3BEACHHUS,




YaCTHOT'O ¥ KOMITO3ULIUU (QYHKIUI

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,

130 9aCTHOTO ¥ KOMITO3UIMU (yHKIIUI !

131 Konrtponsnas padora: "[IponzBoanas” 1

132 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpEeHME, 0600IICHUE, CHCTEMATH3AIIHS 1
3HaHuii: "OyHKuun"

134 Wrorosas koHTposibHAs paboTa 1

135 Hroroas KoHTpOJbHASA paboTa 1

136 HOBTOPCHI/IG, 000011IeHHE, CUCTEMATH3ALIHS |
3HaHUH

OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne nporu3BOIHON K
WCCIIeIOBaHUIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mponu3BOTHOM K
UCCIIeIOBaHHIO (PYHKIIHH Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[Ipumenenue npon3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIIHMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
uccaeaoBaHuio (PyHKITH Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IpuMeHeHne Npou3BOIHOM K
uccaea0BaHuio PyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU

(GyHKINU HAa OTpe3Ke

HaXO)KI[eHI/Ie HauOOJIBIIEr0 U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOoJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKINU Ha OTpe3Ke

11

Haxoxnenne HanOombIIero u
HAaMMEHBIIETO 3HAYECHUS HETPEPBIBHOU
(GyHKINU Ha OTpe3Ke

12

Haxoxnenune HanboupIero u
HaMMEHBIIIETO 3HAaYEeHUS HEITPEPhIBHOM
(GyHKIMHU HAa OTpe3Ke

13

[Ipumenenue npor3BOIHOMN 11t
HAaXOJK/ICHUS HAWJTYYIIIEeT0 PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenue nponu3BOIHOMN ISt
HAaXO0K/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

15

[IpuMeHeHne npon3BOAHOM s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMysIoN Hin
rpaduxkom

16

[IpuMeHeHne npou3BOAHOM IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (HOpPMYJION TN
rpaduxkom




17 Kommnozurmust ¢hyskmmii

18 Kommozumus GpyHKImi

19 Kommosurnus ¢pyHkImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MJI0CKOCTH

] I'eomerprueckue 00pa3sl ypaBHEHUN Ha
KOOP/IMHATHOH MJI0CKOCTH

” KonTponbnas pabota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

” IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IEpBOOOPA3HBIX

24 IlepBooOpa3HbIe AIeMEHTAPHBIX (QYHKIUH.
[IpaBuia HaX0XXICHUS IEPBOOOPA3HBIX

25 IlepBooOpa3Hble 1eMEHTAPHBIX (PYHKIMH.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

%6 Hurterpan. ['eomeTpudeckuii CMbICHT
UHTEerpana

7 Brruucnenue onpenenéHHoro HHTerpaia
o popmyine HoroTona-JleliOHuma

73 Brruucnenue onpenenéHHoro HHTerpaia
no opmyne Hretorona-Jlelibuuma

29 [IpuMeHeHHe UHTErpaa s HaXOXKACHUS
IUIOIIAAEH TUIOCKUX UTYp

30 [IpuMeHeHMe UHTErpana A HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TeT

31 [Ipumeps! pemennii AuddepeHnnaIbHbIX

YpaBHEHUU




[Tpumeps permeHuit nudhepeHImanbHbIX

32 .
ypaBHEHHIA
MaremaTrnueckoe MOAECIUPOBaAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaIbHbIX YpaBHEHHUH

34 Konrponsnas padora: "[leppooOpasnas u
uHTerpan”

15 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U TpaduKu

16 Tpuronomerpudeckue QyHKIMH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpuyeckue QyHKIUH, UX
CBOMCTBA U TpaduKku

18 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U TpaduKku

39 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHIX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUYECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOM OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPHUUECKHX

YPaBHEHUH C MOMOIIBIO




TPUTOHOMETPHUUECKON OKPY>KHOCTH

Pemenne TpuroHoMeTpu4eCcKux

44
HEPABEHCTB

45 Pemenne TpUroHoMeTprUUECcKUX
HEPABEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pewrenne TpuroHomMeTpruuecKux
HEPaBEHCTB
KonTponbhas pabora: "['paduku

48 TPUTOHOMETPHUECKUX (PYHKIIHH.
TpuronomeTpryeckue HepaBeHCTBA"

49 OCHOBHBIE METObI PELLICHUS
MI0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS
II0KAa3aTeIbHbIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METObI PELLICHUS
norapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELICHUS




Jorapu(MUUECKUX HEPABEHCTB

OcHOBHBIE MCTOJbI pCHICHUA

> MppaMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppanroHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHHS
UppanoHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METObI PELICHUS
MppalMOHANILHBIX HEPABEHCTB
61 I'padrueckue METOIBI pEIICHUS
UppaIMOHAEHBIX YPaBHEHHUH
& I'paduueckue METOIBI peLIeHHS
UppaMOHAFHBIX YPaBHEHHUHA
63 I'paduueckue MeTOIbI PELICHUS
MoKa3aTeIbHBIX yPaBHECHUN
64 I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmyeckue MeToAbl perieHus
Jorapu(MUUECKUX ypaBHEHUI
66 I'paduueckue METOIBI pEeLICHUS
norapu(MUUECKIX HEPABEHCTB
67 I'paduueckue METOIBI peLIeHHS
Jorapu(MUUECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHbBIX U JIOrapu(hMUIECKUX
ypaBHEHUH
69 I'paduyeckue METOABI PELIEHUS




MOKa3aTeNbHbBIX U JIOrapu(PMUYECKUX
YpaBHEHU

70

I'padrueckue METOIBI pELICHUS
MOKAa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKA3aTeIbHBIX U JOTapU(YMHUIECKUX
HEPABCHCTB

72

Konrponsnas padora: "UppanuoHaibHble,
NoKa3aTesbHbIC U JorapumMuyeckue
HepaBeHCTBa"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYecKas (POpMBbI 3aITUCH
KOMIUIEKCHOT'O YHCIIa

74

KomrmuiekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrueckue oneparuu ¢
KOMILIEKCHBIMU YUCIIAMHU

76

ApudmeTrueckue oneparuu ¢
KOMIIVIEKCHBIMHU YU CJIaMU

77

N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI HAa
KOOp,Z[HHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUJIEKCHOTO YHCIIa

80

®opmynia Myaspa. KopHu n-oii crenenu




13 KOMIIJICKCHOI'O YHCJjia

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCCII AJIA

81 pemeHust GU3NIECKUX ¥ TeOMETPUIECKUX
3aza4

20 Konrponsnas padora: "KomriuiekcHbie
yucua"

83 HarypaibHble U nienble yuciia

84 HarypanbHble U 1ienbie yucia

85 [IpumeHneHne NpU3HAKOB JAEITUMOCTH
LeJIBIX YHUCell

26 [IpumeHeHne NpU3HAKOB 1ETUMOCTH
LIEJIBIX YUCEl

%7 [IpuMmeHeHne NPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpumeHeHne NpU3HAKOB IETUMOCTH
mensix uncen: HOJL u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH [10 MOJYJIIO
[IpumeHeHne NpU3HAKOB AEIUMOCTU

91 LEJIBIX YKCell: anropuT™M EBkinaa ais
pelIeHns 3a/1a4 B LIEIbIX YnciIax

9 KonrpomnbHas padora: "Teopus memnbix
gyucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-




CIIEICTBUS

Cucrema ¥ COBOKYITHOCTh YpaBHEHHII.
94 PaBHOCHIBHEBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHHs CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH IIOKa3aTENbHbIX
ypaBHEHUH

OcCHOBHBIE METOIbI PELICHUS CUCTEM U
98 COBOKYIMHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

OcHOBHBIE MCTOJBI pCHICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUN

[IpuMeHeHHe CHCTEM K PeIIeHUI0
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3

101 pa3auyYHbIX 00JacTel HayKu U peanbHON
KHU3HH, UTHTEPIPETALNS TTOTYISHHBIX
pE3yNbTaToB

102 HpI/IMeHeHI/Ie CUCTCM K PCUICHUTIO

MAaTEMATHYCCKHUX 3aJa4 U 3aJa4 U3




pa3IUYHBIX 00J1acTel HAYKU U PeaIbHOU
KHU3HU, UHTEPIPETALUs OTYyYEeHHBIX
pe3yJIbTaToB

[IprMeHeHrne HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33/1a4 U3

103 pa3auyuHbIX 00JacTel HayKH U peaslbHOM
KHU3HU, MHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaTOB
KonTponbhas padota: "Cucremsl

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHbBIX U JIOrapu(PMUUECKUX
ypaBHEHHH"

105 PanmonaneHble ypaBHEHUS ¢ TapaMeTpamMu

106 PanmonaneHble HEpaBEHCTBa €
napameTpamu

107 ParmonanpHbIe CHUCTEMBI C TapaMeTpaMu

108 WppaumonansHble ypaBHEHUS,
HEpaBEeHCTBa C apaMeTpamMmu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHHUs,
HEpaBEHCTBa C IIapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C

napameTpamu




114

Tpuronomerpuyeckue ypaBHeHHUs C
napameTpamMu

115

TpuronomeTpuuecKre HEPaBEHCTBA C
rapameTpamu

116

TpuroHomMeTpuueCcKre CUCTEMBI C
rnapameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN peaIbHBIX
CUTYalUH C IOMOILBIO YPAaBHEHUH C
rnapaMeTpamu

118

ITocTpoenue u ucciae0BaHne
MaTeMaTHYECKUX MOJIeNIel pealbHbIX
CUTYalMH C IIOMOILBIO CUCTEM YPABHEHUM
C mapaMeTpamMu

119

[TocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJIENeN pearbHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

Kontposnbnas padota: "3agauu ¢
napamerpamu'

121

[ToBTOpenue, o6o01IEHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE,

'

cUcTeMaTu3auus 3HaHui: "YpaBHeHus'

123

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IeHNE,




n

cuctemaTusanus 3Hanuii: "HepaBeHcTBa

[ToBTOpenue, o6o0IIECHNE,

125
cucteMaTtu3anus 3Hanuii: "HepaBencrpa"

126 [ToBTOpeHue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 06001IeHNE,

127 cucreMatu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 0600IIEHNE,

128 cuctemaTtusanusa 3Hanuii: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpeHue, 06001IECHNE,

129 cuctemaTtusanus 3Hanuii: "IIpousBogHas u
e€ nmpuMeHeHue"
[ToBTOpenue, o600IIECHNE,

130 cucrtemaTusanus 3HaHuii: "MHTerpan u ero
npumMeHeHue"

131 [ToBTOpeHue, 060061IIeHNE,
cucTeMaTtu3anus 3Hanuii: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3anus 3Hanuii: "Oynkuun"

133 [ToBTOpEeHME, 0000IICHHE,
cucTeMaTtu3anus 3Hanui: "Oynkuun"

134 HroroBas koHTpobHas paboTa

135 Hrorosas koHTpoipHas paboTa

136 [ToBTOpeHue, 060061IeHNE,

cUCTeEMAaTU3anusg 3HaHUN




OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTUYECKOT0 aHAJIN3a; YIIIyOJIeHHOE
oOyuenue, 10 knacc/ Mepansak A.I'., Homuposckuii J[.A., [Tonsikos B.M.; nox
penakuueit [Togonsckoro B.E., OO01iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii neHTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO
«3narensctBO «IIpocBemenue»

» Marematuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalIu3a; yIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepansak A.I'., Homuposckuii J[.A., [Tonskos B.M.; mox
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHUn4eHHOM OTBETCTBEHHOCTHIO
M3narensckmii nentp « BEHTAHA-I'PA®»; AkiinonepHoe 00IIecTBO
«M3parenscTBO «IIpocBenieHuey

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJISA Jlunaxkruueckue
Marepuansl / A. I'. Mepsnsk, B. b. [Tonmonckuii, M. C. Skup.
COopHUK 337124 ¥ KOHTPOJIBHBIX paboT/:A.I". Mepansik, B.b. [Tomonckuit, M.C. Sxup.

IHHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1.®enepanbHBII rocy1apcTBEHHBIN 00pa3oBaTeIbHbBIN cTaHAapT (0QUIIHATBEHBIN CalT)
http://standart.edu.ru/
2. 3akoH P® «O6 obpazoBanum» http://standart.edu.ru/catalog.aspx?Catalogld=2666

3. Cucrema yueOHUKOB «ANTopuTM ycrexa». [IpumepHast ocHoBHast 0Opa3oBaTenbHast
mporpaMmma o0pa3oBaTensHOTO yupexaeHus http:/www.vgf.ru/tabid/205/Default.aspx
4. denepanbHbIi TOpTal «Poccuiickoe odpazoBanue» http:/www.edu.ru
5. Poccuiickuii o61eo0pa3oBaTenbHblil nopran http://www.school.edu.ru
6. O6pazoBarenbHbIE pecypchl UHTEepHETa (MaTematuka) http:// www.alleng.ru/edu/math.htm
7. Caiit «D1eKTpoHHBIE 00pa3oBaTeIbHbIC pecypch» http://eorhelp.ru/

8. Enunas xomnekius mudpoBbix 00pazoBaTeNbHBIX pecypcoB www.school-collection.edu.ru
9. INopran «OTKpbITHIN KIace» http://www.openclass.ru/

10. IIpe3eHTanuu 1Mo BceM mpeameTam http://powerpoint.net.ru/

11. Kapman juig Mmatematuka http://karmanform.ucoz.ru/

12. Hay4yHo-nonysipHbIi (pU3MKO-MaTeMaTHUECKHH KypHa ISl ITKOJIBHUKOB U CTYJICHTOB
«KBanT». http://www.kvant.info/

13. 5l uny Ha ypok MaTeMaTHKH (MeToAMYECKUe pa3paboTku): www.festival.lsepember.ru
14. Ypoxu — koHCIEKTBl www.pedsovet.ru

15. Bupryanbnas mkona Kupuina u Medoaushttp://vschool.km.ru

16. MaTemaTuyeckast riMHacTuka http://mat-game.narod.ru/

17. Maremaruueckuii kaneinockol http://mathc.chat.ru/
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