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MNOACHUTEJIBHASA 3AIINCKA

VYyebnslii Kypc «AnreOpa W Hayajia MaTEMaTHYECKOTO aHajIn3a» SBIIAETCS
OJIHUM M3 Haubojiee 3HAYMMBIX B MporpamMMe CpeaHero oOluiero oopa3oBaHWS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0azy IS
U3YyYEHHUS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpYyeT
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE O0Y4YaloIUXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKU, OOUIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U JIPYTUX
JUCUUIUIMH. B pamkax AaHHOro y4eOHOro Kypca oOydaroUiuecs OBIJIA/IEBAIOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMyJIHpyeT CBOU
JTOCTHKEHHUS B MaTeMaThuieckoit popme.

VY4eOHbIll Kypc anreOpbl MU Hayal MaTeMaTHYECKOTO aHaiu3a 3aKjajJblBacT
OCHOBY /Il YCIEIIHOIO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OWOJIOTHH,
NOHMMAaHHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTHS SKOHOMUKH M OOIIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIONb30BaTh MX JJIA AalibHEWIIero oOpa3oBaHUS U B
MOBCEIHEBHOM JXM3HU. B TO ke Bpems OBlaJeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLHUSAMHU anreOpbl M MaTEeMaTHUECKOro aHajlu3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHUS C TIOMOLIBI0O MHAYKIMU U PaCCyXJIaTh AEAYKTHBHO, UCIOJIb30BaTh
0000IIeHre M KOHKPETH3aluio, a0CTparupoBaHUE W aHAJOTHIo, (opmupyer
KpEaTUBHOE U KPUTUYECKOE MBILUICHHE.

B xone u3yuenusi yuyeObHOro Kypca «Ainrebpa v Hadaja MaTeMaTH4eCKOTO
aHanu3a» oOydYaronIvecs MOJy4aloT HOBBIM OMNBIT PEIICHUs MPUKIAIHBIX 3a]ad,
CaMOCTOATEJILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peajbHbIX CUTYalui,
UHTEPHpPETallMd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEM B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMHU.

Y4eOHblii Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHLIHATIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Yy4eOHbIH wmaTepual, CHOCOOCTBYIOIIUI
(GbOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, Tak M depe3 crenuduxky ydeOHOi
NeATENbHOCTH, TpeOylomed MNpOoAOKUTENIbHON  KOHUEHTpAllMM  BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00yueHus anredpe 1 HauajaM MaTeMaTHUYeCKOro aHallnu3a
JICKUT JIEATETbHOCTHBIA MPUHIUI O0yUEHHUS.

B cTpykType yuebHOoro kypca «Anredpa 1 Hayajia MaTeMaTHUYE€CKOTO aHATN3a»
BBIICJICHBl  CIEAYIOIIHME COJEpXKATeIbHO-METOANYECKHe JUHUM: «Yucna w
BbIUHCIICHUS», «DyHKIMN U Tpadukny», «YpaBHeHUS W HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKoro aHainusa», «MHoOxkecTBa U JIOTHKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METO/IMYECKUE JIMHUU M3YYalOTCS 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 KJTACC

Yucna v BIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC W JECATUYHBIC TPOOH, TPOICHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
pelIeHrs MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIEN 3HAHUI U pEAIbHOW KU3HU.

[evictBuTenpHple 4nciaa. PanuoHambHBIE W MPPALMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu € JIGUCTBUTENBHBIMU  4YuCIaMu.  Moayib
JEUCTBUTEIBLHOTO YHCIIa U €ro CBoMcTBa. [IpubnmkEHnHbie BBIUMUCICHUS, TTpaBuia
OKPYTJICHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHU.

Crenenp ¢ uensiM mnokaszarenemM. bumHoM Hbrorona. Hcenone3oBanue
MOAXOASIIEH (POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEI JUIsl PEIICHUS MPAKTHIECKUX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

Apudmerrnueckuii KOpeHb HaTypajlbHOM CTENEHU U €TO CBOMCTBA.

CreneHb € panMOHAJIBHBIM I[IOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsaTUuHble W HaATypajbHBIC
JorapugMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHUs-cieacTBUs. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OcCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAMOHATIBHBIX YPABHEHHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsI ¢ 1eJibiMu K03 QULIHEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPXKAIINUX CTETICHH M KOPHHU.

HppaumonanbHbie ypaBHEHUSI. OcHOBHBIE METO/IbI pelieHus
UppaIMOHaIbHBIX YPAaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BEIpAKCHHH, COACPIKAIIUX JIOTapU(MBI.

Jlorapupmuyeckue ypaBHEHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMUYECKUX YPABHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMCTPHUUCCKUX BBIpa}KeHHﬁ. Pemienue TPUT'OHOMCTPHUUICCKUX ypaBHeHHfI.



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 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbubie u nensie yncna. [I[pumMeHeHrne NMpU3HAKOB JIETUMOCTU LEIbIX
yucelsl, HaumOonpImuii obmmi aenutensb (manee — HOJI) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBknuaa ajist pemieHus
3a7a4 B LIEJIBIX YUCTIaX.

KommiekcHbie uwncna. AnreOpanyeckass W TpPUTOHOMETpUueckas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4Hclia. ApupMeThudeckue omnepanuu ¢ KOMIUIEKCHBIMU
guciaamMu. M3o0paxeHne KOMIUICKCHBIX YHCEI Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJT JIJIsl peIeHUsT PU3NUECKUX U TEOMETPUUECKHUX 3aj1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
1 CUCTEMBI-CIIE/ICTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  yPaBHEHHM ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIC METOJbI PCIICHHS IOKA3aTCbHBIX M  JIOTAaPU(OMHUICCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEW paIlMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX YPABHCHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.



[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 PE3YJIBTATBI

1) rpa’KaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBJICHUM, TMPOIEAYD
rpaxxgaHckoro  oOmiectBa  (BBIOOpBI,  OMpPOCHI M JIpyroe),  yMeHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMYA ¥ HA3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW HACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOUICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHHMM B JIPYyTrMX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOrO MOBEJECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHECHUEM JOCTUKEHUN HAYKHU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TIOCTPOCHHUE YCTOUUMBOTO OYIyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aja4, PEIICHUMN, PaCCYKICHUH, BOCTIPUUMYHBOCTD K
MAaTEMAaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYeCcKOro BOCIIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS TPUMEHSATh MaTEMaTU4YeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THUTAaHHE, COAIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, PETyJspHas (U3NYecKasi aKTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHON €SI TENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYJOIIO0Us, HUHTEpeC K
paznuyHbiM  chepaM  Tpo(PeCCHOHATBLHON  NEATEIbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccud W peanu3oBbIBAaTH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI,



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.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

ba3oBrble 1oruyeckue aefcTBUA:

BBISIBISITh M XApPAaKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJENICHMS] IOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS 7151 000OIIEHHS U CPABHEHUSI, KPUTEPUN TPOBOAUMOIO aHAIIN3A;

BOCIIpUHUMATh,  (OpPMYyJIUpOBaTb U  NPeoOpa3oBBIBATH  CYXKJIEHUS:
YTBEPAUTENbHBIE U OTPULIIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYMS B
dakTax, AaHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX, IMpeajaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JieJaTh BBIBOABI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbl€ U OT MPOTHUBHOTI'0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUThH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PELICHUS, BHIOMPATh HaOo0JIee MOIXOAAIMINN C YIETOM CAMOCTOSTEIbHO
BbIJICJICHHBIX KPUTEPUEB).

Bba3oBrblie ucciaenoBare/ibckue AeiCTBHUA:



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.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
LEJIAMH OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUsS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH ITOJYy4YECHHBIM pE3yJIbTAT;

B X0/ 00CYXJI€HUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pellaeMol 3aJayd, BbBICKA3bIBaTh WJEHM, HAllEJEHHbIE HA IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXACHUSA C CYXACHUSMHM JPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh PAa3jIMYMe M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IIPENCTABIIATh PE3YJIbTAThl PEIICHUS 33J1a4H, DKCIIEPUMEHTA, UCCIEA0BAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3ajad
MIPE3EHTALMN U OCOOEHHOCTEN ay JUTOPHUH.

PeryasiTuBHbIC 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.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kjaacce o0OydyaroIIMICS TOJYYUT CIIEIYIOIINE
MPEIMETHBIE PE3yJIbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia v BBIYUCTICHHUSA

CBOOOJIHO OIEpPUPOBATH MOHITUSMH: pPAlMOHATBLHOE YHUCIO0, OECKOHEYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YWCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEHICHUsS NPUKIATHBIX 3aJa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSITh NMPUOTNKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYNCIICHUI;



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
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMMmblI Bcero Konrpoaniibt HpakTieckue o0pa3oBaTe/bHbIC
e padoThI padoThI pecypebi
MHOKeCTBO IEHCTBUTENIBHBIX YHCEI.
1 MHorousensl. PanyionanbHble ypaBHEHUS U 24
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
ypaBHEHUN
) @Oynkiun u rpaduxu. CreneHHas QyHKIUSA C 12
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETECHH. 15 1
HppannoHanbHele ypaBHEHUS
4 [TokazarensHas ¢pynkmms. [lokasarenbHblie 10
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 13 1
Jlorapugmuueckue ypaBHEHHS
6 TpuroHomeTpruyecKue BbIpaXXKCHUS U ” |
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10
HenpepriBabie pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 0




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
n/n NpOrpamMmbl Bcero Kontpoas bt Hpakrieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypesI
| HccnenoBanue QyHKIMIA ¢ TOMOIIbIO ) 1
MIPOU3BOTHON
2 [TepBooOpasHast u UHTETpa 12
3 ['paduxy TpUrOHOMETPHUYECKUX (YHKIUH. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppaimonansHbie, TOKa3aTEIbHBIE U 24 1
JorapupMHIECKUEe HEPABEHCTBA
KommnekcHsie uncna 10
6 HarypanbHble 1 1ienbie yucia 10
Cucrembl paliOHAIbHBIX, UPPAITHOHAIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUYECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 16
3HaHUH
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 136 4 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckn
e padoThl

JlaTa
H3Yy4YeHU s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTejibHbIE

pecypcsl

MHO)KCCTBO, onepanru Hax
MHO>XECTBAMHU U UX CBOMCTBA

Juarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTHKo-
MHO>KECTBEHHOTO aIlapara sl PeIIeHHs
3a1a4

Panmonansabie yucina. OObIKHOBEHHBIE U
JECATUYHBIEC TPOOU, TPOLICHTHI,
OECKOHEYHBIE MTEPUOIUYECKHE IpodU

Parmonaneheie uncina. OOBIKHOBEHHBIE U
JeCATUYHbIE APOOH, MPOLIEHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

[Ipumenenue apobeii U MPOIEHTOB IS
pEelIeHUs TPUKIATHBIX 3a7a4

[Ipumenenue apobeii U IPOIEHTOB I
pelIeHUs MPUKIATHBIX 3a71a4

JewcTBuTenbHbIe ynca. PanimonanbHbie B
HWppalvOHAIIbHbIC YHCIIa

ApudmeTrueckne oneparuu ¢
I[GflCTBI/ITCJII:HBIMH qucjaaMu

10

Mopynp AeCTBUTEIBHOTO YHCIIA U €T0




CBOMCTBA

11

[TpuOnmxE€HHBIE BHIYMCIEHUS, IPAaBUiIa
OKPYIJIEHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCJIBIX U
JPOOHO-pallMOHAJILHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
IpoOHO-PALIMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILIEHHS LIEIbIX U
IpoOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHbl OT OJHOW MEPEMEHHOM.
Jlenenue MHOTO4YIEHa HA MHOT'OWIEH C
octaTtkoM. Teopema bezy

16

MHorouseHsl ¢ HeIbIMH
koa¢punuentamu. Teopema Buera

17

Pemrenne cucreM TUHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuiia CUCTEMBI JINHEHHBIX YpaBHEHUIA.
Onpenenurenb MaTPUILLI 2X2, €r0
TeOMETPUUYECKUN CMBICT U CBONCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurenb MaTpUILLI 2X2, €T0
reOMEeTPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIICHHE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHUs




CHUCTEMBbI JINHEHHBIX YPAaBHEHU

22

Pemrenne npukitagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

PelreHne npukiiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHCHUU

24

KonrtponbHas pabora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CHucTeMBI
JUHENHBIX ypaBHEHUN"

25

®OyHKIH, CI0COObI 3a1aHusT (QYHKITHH.
B3anMHO oOpaTHBIC PYHKITUN.
Kommnozumus GpyHkimit

26

I'paduk Gynkmu. SnemeHTapHbIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

27

OO6macth onpeiesieHuss © MHOXECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

UYérHble U HEYETHBIC (PYHKIIHUH.
[lepuonnueckue ¢pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (D)YHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (QDyHKITHH.
HauOonpIiee 1 HauMeHbliee 3HaYCHNE
(GYHKIHU Ha TPOMEXKYTKE

30

JluneiiHas, KkBapaTuyHasi U IpOOHO-
TuHeHas pyHKIUN

31

DneMeHTapHOe UCCIIEIOBaHKE U
MocTpoeHue rpauKoB ATUX QYyHKIUN

32

DneMeHTapHOE MCCIICIOBAHUE U
MOCTpOEHUE TpaUKOB ITUX QYyHKIUH




CrteneHsn ¢ 1eIbIM IToKa3aTeieM. buaom

33 HeroTona

34 Crenens ¢ nenbIM nokasareneMm. bunom
Herotona
CrenenHast QyHKIIUS ¢ HATypaTbHBIM U

35 LesbIM NokasareneM. E€ cBoiicTBa u
rpaduk

36 Konrponsnas pabdora: "Crenennas
¢bynkius. E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuil KOpeHb HaTypaTbHON
CTENIEHU U €ro CBOMCTBA

18 ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
coJiepKaliX CTENEeHU U KOPHHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,
coJiepKalluX CTENEHU U KOPHU
Wppanmonanbubie ypaBHeHUs. OCHOBHBIE

42 METObI PEIICHUS] UPPALUOHATBHBIX
ypaBHEHUH
Hppaunonanbubie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIICHUS UPPALUOHATIBHBIX
YpaBHEHU
Uppanmonansueie ypaBHeHUs1. OCHOBHBIC

44 METO/BbI PELICHUS UPPALUOHAIBHBIX

YpaBHEHUI




PaBHOCUIIBHBIE TEpEXObI B PELLICHUN

5 UppaLMOHATILHBIX YpaBHEHUI

46 PaBHOCUIIBHBIE TEpEXObl B PEILICHUN
MppaLMOHATIBHBIX YpaBHEHUI

47 PaBHOCHMIIBHBIE TEpEXOBI B PEILIEHUN
UpPPaLMOHAIIBHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUU
HppalMOHATIFHBIX YPaBHEHUI
CaoiicTBa 1 rpa)uK KOPHSI N-0¥ CTETICHU

49 Kak (PyHKIIMH OOpaTHOM CTETICHH C
HATypaJbHBIM MOKa3aTeleM
CgoiicTBa 1 rpad)uK KOPHSI N-0i CTETICHU

50 Kak (PyHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHBIM TOKa3aTeleM
KonTponbhas pabora: "CsoiicTa u

51 rpaduK KOpHS n-0i CTENEHH.
WppaumonansHbie ypaBHeHUS"

57 CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA

53 Crenenb ¢ pallMOHAIbHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 CreneHsb C palioHaIbHBIM MTOKA3aTEIeM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56 Wcnons3oBanue rpaduka GyHKInUN A5

peuIeHusl ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN 1JIs

57 1
peleHys ypaBHEeHHH
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

58 METO/Ibl PEIICHUs TOKa3aTEeNbHbIX 1
YpaBHEHUU
IlokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/bI PEIICHMS [IOKA3aTEIbHbIX 1
ypaBHEHUH
IlokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PELIECHUS I0KA3aTENbHbIX 1
ypaBHEHUH

61 KonTponbnast paborta: "[lokazarenpHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jorapudpma 1

63 Jlorapudwm yncna. CBoiicTa norapudma 1

64 Jlorapudm uncna. CoiicTBa orapudma 1

65 JlecATUUHBIE U HaTypaJlbHbIE JTOTapr(pMbI 1

66 JlecsaTHYHBIC U HATypaJIbHBIC JTOTaPUPMBbI 1

67 [Ipeobpa3zoBaHue BhIpaKEHUH, !
coJiepKalux Jorapudmbl

68 [IpeoOpa3oBanue BEIpAXKEHUH, 1
COJIepIKALIHX JIOTapU(HMBI

69 IIpeoOpazoBaHue BbIpaKEHHIA, 1
COJIepKALIHX JIOTapU(HMBI
Jlorapupmuueckas pyHKIHUA, €€ CBONCTBA

70 ’ 1
u rpaduk

71 Jlorapudmuyeckast QyHKIms, € CBOWCTBA 1




1 rpaduk

Hcnonp3oBanue rpaduka GyHKIMA 715

72 peuIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIMA A5
peLIeHusl ypaBHEHUI
Jlorapudmuyeckue ypaBHEHHUS.

74 OcCHOBHBIE METOBI PELLICHUS
JorapupMHUUECKUX ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.

75 OCHOBHBIE METO/bI PEIICHUS
JorapupMHUUECKUX ypaBHEHUN
Jlorapudmuyeckue ypaBHEHHUS.

76 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(PpMUUECKUX YpaBHEHUIN

73 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JorapupMHUECKUX ypaBHEHUN
KonrpomnsHas pabora:

79 "Jlorapudmuueckasi pyHKIUS.
Jlorapugmuueckue ypaBHeHHs"

20 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI'€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTeHC

YHUCJIOBOT'O apryMEHTa




ApKCUHYC, apKKOCHUHYC U apKTaHT'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX
(yHKIHI YACTIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

85 oTpeieNieHue TPUTOHOMETPHUIECKHIX
(yHKITUH YMCIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmybl

27 OCHOBHBIE TPUTOHOMETPUIECKHE
hopMybl

28 OCHOBHBIE TPUTOHOMETPUUECKHE
hopmyITBI

29 OCHOBHBIE TPUTOHOMETPUICCKHEC
hopmyIsl

90 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX
BBIPaKCHUIN

91 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKEHHI

9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPKEHUMN

93 [Ipeobpa3oBanre TPUTOHOMETPUYECKUX
BBIPaKCHUI

o4 Pemenne TpuroHOMeTpHUECKHX
YpaBHEHUU

95 Pemmenne TpuroHoMeTprUUeCKUX




YpaBHEHUU

Pemenne TpuroHoMeTpu4ecKux

96 .
ypaBHEHMI

97 Pemenne TpuroHoMeTpuuECcKUX
ypaBHEHUI

98 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUH

100 Pemenue TpuroHoMeTpHUUECKUX
YpaBHEHUN
KonTponbHas pabora:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 II0CJIeI0BaTeIbHOCTEN. MeTox
MaTeMaTUYECKON MHIYKIINU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 nocyeaoBarenbHocTu. Mcropust ananusa
0ECKOHEYHO MaJIbIX

104 Apudmerrueckast Iporpeccus

105 I'eomerprueckas mporpeccus

106 beckoHneuHo yObIBatomiasi reoMeTpuIecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPUUYECKOMN MPOTrPECCUH

108 JIMHEMHBIN M SKCIIOHEHIMAIBHBINA POCT.




Yucno e. DopMya CI0KHBIX MPOLUEHTOB

109

JIMHEWHBIN U SKCTIOHEHIMAJIbHBINA POCT.
Hucno e. DopMyna CI0KHBIX MPOLEHTOB

110

Hcnons3oBanue Nporpeccuu s
pelIeHus pealIbHbIX 3a7a4 IIPUKIIATHOTO
Xapakrepa

111

KonrponsHas pabora:
"[locenoBarenpbHOCTH U IpOrpeccuu’”

112

HenpepriBHble (yHKIIUU U UX CBOWMCTBA

113

Touka pa3pbiBa. ACUMITOTHI TpauKOB
byHKIHI

114

CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115

CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpE3Ke

116

MeTton HWHTCPBAJIOB IJIs1 pCHICHUA
HCPaBCHCTB

117

Metoa UHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

118

Meto MHTEpPBAJIOB JJIsI PELICHUS
HEpPaBEHCTB

119

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIMN 1715 pelieHus 3a1aq

120

IIpuMmeHeHne CBOMCTB HENPEPHIBHBIX
(GYyHKUMH 1715 pelieHus 3a1a4

121

[lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIMU

122

Onpenenenue, TeOMETPUUYECKUN CMBICIT




MPOU3BOAHOMN
123 OHpCI[GJIeHI/If:, bu3nUecKuil CMBICI 1
IIPOU3BOTHON
124 VYpaBHeHHE KacaTebHOU K TpapuKy 1
byHKIII
125 VYpaBHeHHE KacaTelbHOU K TpapuKy 1
byHKIII
126 [Tpou3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoHbIE AI€MEHTAPHBIX (PyHKINN 1
128 [Ipon3BoaHast CyMMBI, IPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3UINHU (YHKINI
129 IIpon3BoaHas CyMMBI, IPOU3BEAEHNUS, 1
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH
130 [Ipon3BoHast CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO ¥ KOMITO3ULIUU (HYyHKIIUH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, o600IIECHNE, 1
cucTeMarusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 060061IeHNE, 1
cucteMaTtu3anus 3Hanui: "OyHkuun"
134 HToroBasi KOHTpoJIbHAsA paboTa 1 1
135 HroroBas koHTpobHAs paboTa 1 1
136 [ToBTOpEHwUE, 0606meHI:Ie, 1
cUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB ITO 136 10

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJibHble

Bcero
padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchI

[IpumeHeHne Mpon3BOTHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenue nponu3BOIHOMN K
UCCIIeIOBaHUIO (PYHKIIHMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOM K
uccaeaoBaHuio (PyHKITI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Npou3BOIHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

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

[Ipumenenne nporu3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIEr0 U

HAaMMCHBIICTIO 3HAYCHUA HerepBIBHOfI

(GYHKINU Ha OTpe3Ke

Haxoxnenne HanOoJIbIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpE3Ke

Haxoxnenue HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYyHKINU Ha OTpe3Ke

11

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYECHUS HETIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

12

Haxoxnenune HanboupIero u
HaMMEHBIIIETO 3HAYEeHUS HEIIPEPhIBHOM
(GyHKIMHU HAa OTpe3Ke

13

[Ipumenenue npor3BOIHOMN 111
HAaXOJK/ICHUS HAWJTYYIIIEeT0 PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenue nporu3BOIHOMN ISt
HAaXO0K/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

15

[IpuMeHeHne npon3BOAHOM s
OIIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMysIoN Hiu
rpaduxkom

16

[IpuMeHeHne npou3BOHOM 1S
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (HOpMYJIONH TN
rpaduxkom




17 Kommnozurmust ¢pyskmmii

18 Kommozumus GpyHKImi

19 Kommosurnus ¢pyHkImit

20 I'eomerpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM MJI0CKOCTH

] I'eomerprueckue 00Opa3sl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

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

” IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IEpBOOOPA3HBIX
[TepBooOpa3HbIe AIeMEHTAPHBIX

24 ¢byskuuit. [IpaBuna HaXOXKAEHUSA
NepPBOOOPA3HBIX
IlepBooOpa3HbIe 1eMEHTAPHBIX

25 ¢bynxuii. [IpaBuna HaxOXKACHUS
NepBOOOPA3HBIX

%6 Hurterpan. ['eomeTprudeckuii CMbICT
UHTErpania

27 Brruucnenue onpenenéHHoro HHTerpaia
o popmyne HoroTona-JlelioHua

)3 Boruncnenue onpenenéHHOro HHTErpana
no hopmyne Herorona-Jlelibauma

29 [TpumeHeHue uHTErpana 1
HaXOKJCHUS TUIOIAACH TUNIOCKUX (GUTyp

30 [IpumeHeHue uHTErpana s

HaXO0XJICHUA 00BEMOB TCOMETPHUICCKUX




TCI

[Ipumeps! periennii qudpepeHnnaIbHbIX

31 .
ypaBHEHHHA

1 [Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI
MaremMaTHuecKkoe MOJIeIUPOBaHUE

33 peabHBIX IIPOLIECCOB € TOMOILBIO
g depeHInaIbHbIX YpaBHEHHIHA

14 Kontponbnas padota: "[lepBooOpazHas u
uHrerpan"

35 Tpuronomerpudeckne QyHKINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOICTBa U rpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpapuKu

19 Tpuronomerpuueckue QyHKIUH, UX
CBOWCTBA U rpaMKu
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

40 YpaBHEHU! C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKHUX

41 YpPaBHEHU! C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT6O0p KOpHE TPUTOHOMETPHUECKHX




YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH

OT060p KOpHEHN TPUTOHOMETPHUUECKHUX

43 YpaBHEHU! C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUYECKUX
HEPaBEHCTB

47 Pemienue TpuroHoMeTprUYECKUX
HEPaBEHCTB
KonTponbnas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHH.
TpuronomeTpruueckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELLIEHUS
II0Ka3aTeIbHBIX HEPABEHCTB

5] OCHOBHBIE METO/IbI PELLICHUS
[OKa3aTeIbHbIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METObI PELLICHUS
norapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELLICHUS




Jorapu(MUUECKUX HEPABEHCTB

55

OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUECKUX HEPABEHCTB

56

OCHOBHBIE METO/IbI PEILICHUS
norapuMHUYECKUX HEPABEHCTB

57

OcHOBHbBIC MCTObI pCHICHUA
HppalOHAJILHBIX HCPABCHCTB

58

OcCHOBHEBIE MCTO/bI PCUHICHUA
HppaliOHAJIbHBIX HCPABCHCTB

59

OCHOBHBIE METObI PELICHUS
HMPPALMOHAIBHBIX HEPABEHCTB

60

OcHOBHBIC MCTOJbI pCHICHUA
HppaiuOHaJIbHBIX HCPABCHCTB

61

I'paduueckue MeTOIbI PELICHUS
UppanoHaIbHBIX YpaBHEHHH

62

I'paduueckue MeTObl peLeHNs
UppaloHaIbHBIX YpaBHEHHH

63

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX YPABHEHUN

64

I'paduaeckne MeToabI peIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'paduueckue METOIBI peLIeHHS
JIOTapU(PMHUUECKUX YpaBHEHUN

66

I'paduueckue MeTOIbI peLICHUs
norapu(pMHUUECKUX HEPABEHCTB

67

I'paduueckue MeTobl peleHUs
norapu(pMHUUECKUX HEPABEHCTB




68

I'padmyeckue MeToabl pemeHus
MOKa3aTeNbHbBIX U JOrapuMUUYECKUX
YpaBHEHUU

69

I'paduueckue MeToabl peIIeHUs
MIOKAa3aTeNbHbBIX U JIOrapu(PMUYECKUX
YpaBHEHUU

70

I'padmyeckue MeTOBI pemeHUs
MOKA3aTeIbHBIX U JOTapU(YMHUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToAbI perieHus
MOKA3aTeNbHBIX U JOTapU(YMUIECKUX
HEPABCHCTB

72

KonTponbhas pabora:
"UppanmoHaiibHble, IOKA3aTEIbHbBIE U
norapudmuueckre HepaBeHcTBa"

73

KommiekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYeCcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUYecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrueckue onepauu ¢
KOMIIVIEKCHBIMHU YU CJIaMU

76

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

I/I306pa)i(eHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOpILHHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJICKCHBIX YHCeT Ha




KOOPJAMHATHOW INIOCKOCTH

®opmynia Myaspa. KopHu n-oii crenenu

7 13 KOMIUJIEKCHOTO YHCJIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUJIEKCHOTO YHCIIa
[IpuMeHEeHNE KOMIUIEKCHBIX YNCEN IS

81 pemeHust GU3NYECKUX U FeOMETPUUECKUX
3a1a4

%) Kontponbhas padota: "KomrmiekcHbie
yucna"

83 HarypanbHble u niensle ynciia

84 HarypanbHble u niensie yuciia

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEIl

26 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LIEJIBIX YU CEI

%7 [IpuMeHeHne NPU3HAKOB AEITUMOCTH
mensix yncen: HO u HOK

28 [IpumeHeHne NpU3HAKOB AETUMOCTH
nensix yrcesr: HOJl m HOK

29 [IpumeHeHne npU3HaKOB AEIUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMmeHeHne NpU3HAKOB AETUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NpU3HAKOB AEIUMOCTH

91 LEeJIBbIX YKcell: anroput™ EBkinaa s

peuICHUs 3a1a4 B LEJIbIX YUCIIAX




92

Kontposnbnast pabota: "Teopust menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTh YpaBHEHHII.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUS

95

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW palliOHAIbHBIX
yYpaBHEHUH

96

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYITHOCTEW HUpPAI[MOHAIIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUH

98

OcHOBHEBIE MCTOJBI pCHICHUSA CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHbBIX
YpaBHEHUU

99

OcHOBHBIE MCTOJBI pCICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUU

100

OCHOBHBIE MCTOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

HpI/IMCHeHI/Ie CUCTCM K PCUICHUTIO
MaAaTCMAaTUYCCKUX 3a4a4 M 3a7a4 U3




pa3IMYHBIX 00J1acTel HAYKU U PeaIbHOU
KHU3HU, MHTEPIPETAUs OTYyYEeHHBIX
pe3yJIbTaToB

102

[IpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 U3
pa3auyuHbIX 00JacTel HayKH U peaslbHOM
YKWU3HM, HHTEPIIPETALUS TOJTyYEHHBIX
pEe3yJIbTaTOB

103

[IpuMeHeHne HEpAaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33/1a4 U3
pa3auyYHbIX 00JacTel HayKu U peanbHON
YKU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pEe3yJIbTaTOB

104

KonTponbaas padota: "CrucreMsr
pallMOHAJIBHBIX, UPppAlUOHAJIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105

PanvoHanbHbIE ypaBHEHUS C
rnapameTpamu

106

ParmonanbHble HEpaBEHCTBA €
napameTpamu

107

PaI_[I/IOHaJ'IBHI)Ie CUCTCMEI C ITIapaMCTpaMu

108

WppanmonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMu

109

HppanmoHanbHbIe CUCTEMBI C
rnapameTpamu

110

IlokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpamMu




111

[Toka3zaTenbHBIE CHCTEMBI C TapaMeTPaMH

112

Jlorapudmuueckue ypaBHeHus,
HEpPaBEeHCTBA C ITapaMeTpaMu

113

Jlorapugmuyeckre CUCTEMBI €
napameTpamu

114

Tpuronomerpudeckrue ypaBHEHUS C
napameTpamu

115

Tpuronomerpuyeckue HEpaBEHCTBA C
napameTpamMu

116

TpuronomeTpuyecKre CUCTEMBI C
rnapameTpamu

117

[Toctpoenue u nccnenoBanue
MaTEeMaTHYECKUX MOJIENIEN peabHbIX
CUTYAaIUH C IOMOLIBIO YPABHEHUH C
rapameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalHil C MOMOILBIO CUCTEM
YPaBHEHUH C IIapaMeTpaMHu

119

ITocTpoenue u uccinenoBaHue
MaTeMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalHi C MOMOILBIO CUCTEM
YPaBHEHUH C IIapaMeTpaMu

120

Konrtponbnas padora: "3anaum ¢
napamerpamu’

121

[ToBTOpEeHmEe, 06001ICHNE,
cucTteMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 060061IIeHNE,




cucTtemMaTu3alnus 3HaHui: "YpaBHeHHs"

123

[ToBTOpenue, o6o0IIECHNE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHHUS.
Cucremsbl ypaBHeHUI"

124

[ToBTOpeHue, 06001IeHNE,
cucremarusanus 3Hanui: "HepaBeHncraa'

'

125

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3Hanui: "HepaBeHncrsa'

126

[ToBTOpeHme, 0600MIEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna'

127

[ToBTOpenue, 06061IeHNE,
cuctemaTtusanus 3Hanuii: "[IponsBoaHas
U €€ npuMeHeHue"

128

[ToBTOpenue, o6o01IEHNE,
cucreMarusanus 3HaHui: "[IponsBoanas
u e€ npumeHeHue"

129

[ToBTOpeHue, 06001IEHNE,
cucreMarusanus 3HaHui: "[IponsBoanas
u e€ npumeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucteMarusanus 3HaHui: "MuTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, 06001IeHNE,
cucTeMaTtu3anus 3Hanui: "Oynkuun"

132

[ToBTOpeHmEe, 0600IIEHNE,
cucrtemaTtusanus 3HaHui: "OyHkuun"

133

[ToBTOpenue, 0600MIECHNE,
cucrtemaTusanus 3HaHuii: "OyHkuun"




134 Hrorosas koHTpoibHas paboTa 1 1
135 Wrorosas koHTpoJsbHAs paboTa 1 1
136 [ToBTOpeHwUe, O606H1€Hlfe, |
cUCTEeMaTH3allus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

10 KVIACC

Konx
NpoBepsieMor
0 pe3yJbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero oopa3oBanusi

Yucna v BEIYUCICHUS

1.1

OHGpHpOBaTB MOHATHUAMMA: PALUOHAIIBHOC H HeﬁCTBHTeHBHOC qucio,
OOLIKHOBEHHAs U JACCATHUYHAsA I[p06b, IMPOUCHTHBI

1.2

BoinmonusaTe  apudMeTmueckue  omepaludd € palMOHAIbHBIMH U
JIECTBUTEIIbHBIMU YU CIIAMH

1.3

BremonaaTs HpI/I6J'II/I)KéHHI>Ie BBIYMCIICHUA, HCIIOJIb3YA mpaBujia
OKpYIJICHHA, ACJIaTh IPUKUAKY U OLCHKY pE3yJibTaTa BBIYHCIICHHUH

1.4

OneprpoBaTh NOHATUSMU: CTEIIEHb C LIEJIBIM II0Ka3aTeleM, CTaHgapTHas
¢dopma 3anmcu EHCTBUTENBHOTO YHCIIA, KOPEHb HATYpPaJbHOW CTEIEHH;
UCTIOJIb30BaTh MOAXOIAIIYIO (OPMY 3alHCU JACHCTBUTEIBHBIX YHCEN IS
pelIeHus IPAKTUYECKUX 3a]1a4 U NPEICTaBICHUS JaHHbIX

1.5

OnepupoBarh NOHATUAMU: CHUHYC, KOCUHYC M TaHTE€HC MPOM3BOJIBHOTIO
yIiia; MCIONB30BaTh 3alKCh IMPOM3BOJBHOTO yIja uepe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIIMU

YPaBHeHI/IH H HCPAaBCHCTBA

2.1

OmnepupoBaTh MOHATUSMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
paloHaibHOe, HppalMOHAILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHHE

2.2

BeimonHATE  TpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH H
penaT TPUTOHOMETPUYECKHUE YPAaBHEHUS

23

BrimonHATe npeoOpa3oBaHus HENbIX, PAIMOHAIBHBIX U UPPAMOHATIBHBIX
BBIDA)KCHUM M pellaTb OCHOBHBIC THUIBI LEJbIX, PALUOHAIBHBIX H
VUPPALMOHAIIBHBIX YPABHEHUN U HEPAaBEHCTB

24

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA IUIA PCIICHHUA MATCMAaTUUYCCKHUX
3aa4 1 3a/1a4 U3 pas3JIMYHbIX obOmacreit HAyKH U peaﬂBHOﬁ KHU3HHU

2.5

MO,Z[CJ'H/IpOBaTL pCaJIbHbIC CUTyallUWM Ha A3bIKC aJ'Il"C6pBI, COCTaBJIATH
BBIPpAKCHUS, YPABHCHU, HCPABCHCTBA 110 YCJIOBHUIO 3aa4U, UCCIICAOBATDH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUECM allliapaTa aJH‘C6pr

OyHKIMU U Tpaduku

3.1

OmnepupoBarh TOHATHSAMH: (YHKIHSA, CIIOCOOBI 3amaHus (QyHKIHH,
00JacTh ONpEJENEeHUs U MHOXKECTBO 3HAa4eHHH (QyHKIMH, rpadukx




(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN

OnepupoBaTh MOHATUSMM: YETHOCTH M HEUYETHOCTh (QYHKIMUM, HYJIU

32 (YHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBate rpaduku GyHKIHHA 111 pelIeHus] ypaBHEHUH
3.4 Ctpouth ¥ 4WTaTh TrpadUKd JIMHEHHON (QYHKIMH, KBaJPAaTHYHON
' GyHKIUH, cTeneHHON (QYHKIIUU C 1IeTBIM MTOKa3aTeleM
Hcnonp3oBate Tpapuku (QYHKIUH IS HCCIETOBAHUS TPOIIECCOB H
35 3aBUCUMOCTEH NPH PEHICHUU 33734y U3 JPYruX y4eOHBIX MPEIMETOB U
’ peabHON  JKW3HHW, BBIpaXaTh (OpMyJaMH  3aBUCUMOCTH  MEXITY
BEIIMYMHAMU
4 Hauana matematnueckoro anaimsa
41 OnepupoBaTh TOHSATUSMHU: IOCIIEIOBATCILHOCTD, apupMeTHdIecKas u
' reoMeTpHY€eCcKast IIPOTrPECCHU
OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBAIOIIAs T€OMETpHUYECKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH  TEeOMETPUUECKOM
MIPOTPECCUm
4.3 3aaBath MOCIEA0BATEIHHOCTH PA3TUYHBIMU CIOCOOaMU
44 Hcnonb30oBaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH M MPOrPEecCUid ISt
’ pelIeHHs peaabHbBIX 3a]1a4 MPUKIATHOTO XapaKTepa
5 MHoOecTBa U JTOTUKa
5.1 OnepupoBaTh MOHITHIMH: MHOXECTBO, OIIEPAIIMH HAJ] MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT i ONHCAHUS
5.2 pEaNIbHBIX MPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX
peIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OIpPEIEICHUE, Teopema,  CICICTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3yJILTATHI OCBOECHNSI OCHOBHOIM
NpoBepsieMor

0 pe3yJibTaTa
1

0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero o01ero 00pazoBaHus

Yucia U BEIYMCIIEHUS

OnepupoBarh MOHSATUSMU: HATypallbHOE, IIEJI0€ YHUCJIO0; HCIOJIb30BaTh

1.1 MPU3HAKU JIEJIMMOCTH LEJIBIX YHWCEJ, PA3J0KEHUE YHMCiIa HAa MPOCThIE
MHOXHUTCIIN OJ1d PCIICHUA 3a1a4

1.2 OnepupoBaTh MOHATUEM: CTETIEHb C PallUOHAIBHBIM IMOKa3aTeIeM

13 OnepupoBaTh MOHATHIMHU: JTOTapU(PM YUCIA, IeCITUYHBIC U HATYpaJIbHbIC

sorapudMbl




VYpaBHEHUS U HEPABEHCTBA

2.1

[IpumensiTh cCBOWCTBAa CTENEHU g IpeoOpa3oBaHMsl BBIPAKEHUIH,
ONEpUpOBATh MOHATUSAMU: IIOKA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;
peniaTb OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COIAEPXKAIIUX JIOTapu(pMBL;
OIIEPUPOBATH MOHATUSMH: JOTapUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THITHI JJOTAPU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxoaute peIICHUA HpOCTCfIIJ.IPIX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTh MOHATHIMH: CHCTEMA JIMHEWHBIX YpPaBHEHUH U €€ pellleHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEMHBIX  YpaBHEHMH Uil  peIIeHUS
MPAKTHUYECKUX 3a7a4

2.5

Haxomute  pemieHuss  MpOCTEHIIMX  CHUCTEM W COBOKYIHOCTEH
paloHaIbHBIX YPABHEHUI U HEPABEHCTB

2.6

MopenupoBaTh peanbHbIE CHUTYallMM Ha S3BIKE aiareOpbl, COCTaBIATH
BBIPAYKCHHSI, YPABHEHHUSI, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 3aJ]layu,
HCCJIEIOBATh IOCTPOECHHBIE MOJIEH C UCIIOJIb30BAaHUEM alllapara ajireopsl

@OyHkyu u rpaduxu

3.1

OnepupoBaTh MOHATUAMU: MEpPUOANYECKAs (DYHKUUS, MPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (PyHKIUH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs (QYHKIIMM Ha MIPOMEKYTKE; UCIOJIb30BaTh UX JUIs
uccieoBaHus QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBaTh NOHATUAMHU: TpadUKH MTOKA3aTeIbHON, TOTapuPMUUECKON U
TPUTOHOMETPHUYECKUX (PYHKIMIA; U300paxkarh WX Ha KOOPAUHATHOM
IUIOCKOCTH M UCIIOJIb30BaTh AJIs PELLIEHUS] YPaBHEHUI U HEPABEHCTB

33

N3o0pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTUHEHHBIX
YpaBHEHUHA W UCHOJB30BaTh HUX [UIS PEIHICHUS CUCTEMbl JMHEHHBIX
ypaBHEHUH

3.4

Ucnons3oBate rpaduku (GyHKOHA 71 HCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN U3 JPYTUX YICOHBIX TUCIUILINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh MOHATUSAMHU: HeNpepbiBHAas (QyHKIMs, [POU3BOAHAS
(GYHKLIMU; HCIONB30BaTh T€OMETPHUUECKUI U (U3UYECKUH CMBICT
IIPOU3BOAHOMN IS pEILLIeHUs 3a1a4

4.2

Haxoguts IIPONU3BOAHBIC QJICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH
MMPOU3BOAHBIC CYMMBI, ITPOU3BCACHUS, HACTHOI'O (bYHKLII/Ifl

4.3

Hcnonp3oBaTh MPOW3BOAHYIO JUIA  HWCciaeAoBaHUS  (GYHKIMM  Ha
MOHOTOHHOCTbH U 9KCTPEMYMbI, IPUMEHSITh PE3yJIbTaThl UCCICAOBAHUS K
MMOCTPOEHUIO rpaduKOB

4.4

Hcmons3o0BaTh MMPOU3BOAHYIO IAJId HAXOXIACHUSA HAWIYUIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIC COONNAJIBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OHepI/IpOBaTL TIOHATUAMMU: nepBoo6pa3Ha;1 W HWHTCrpajl; IMOHUMATb




T€OMETPUUYECKUIA U (PU3NUECKUIA CMBICIT HHTETpaia

4.6

Haxomute mepBooOpa3Hble 3NEMEHTAPHBIX  (YHKIHHA, BBIYHUCIATH
uHTerpai no gopmyine Hototona — Jleitbuuna

4.7

Pemartp npukianHele 3a1a4y, B TOM YUCIIE COLIMATIBHO-9KOHOMUUYECKOTO U
(U3MUECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOTO aHaIM3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Kox
1 Yucna u BIYUCICHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, TPOLEHTEHI,
OeCKOHEUHBIE  TEepUOJMUEcCKHe  Ipodu.  ApudMeTHyecKkHe  omepamud ¢
1.1 palnMoHaTBbHBIMU YUCIIAMH, MTPEoOpa30BaHUsI YHUCIOBBIX BBIpaKeHHH. [IpumeHeHne
pobeil ¥ MPOLEHTOB JUIsl PelIeHUs MPUKIAJHBIX 3a]ad M3 pa3jIMuHBIX OTpacieu
3HaHUU U PEATTbHOM )KU3HU
JeictBuTenpbHble  uyMcia.  PanuoHanbHblE M UPPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckue omnepanud ¢ JICHCTBUTENBHBIMU yuciamMu. [IpuOmmxéHnble
BBIUMCJIEHMS], [TpaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ menbiM mokaszareneM. CrannaptHas (Gopma 3alucH JeHCTBUTENBHOTO
1.3 yucia. Mcnonb3oBanue moaxojsmed GopMbl 3anucy ASHCTBUTEIbHBIX YHCET JUIS
pelIeHNs IPAKTUUECKUX 3a7ad U IPECTABJICHUS JaHHbBIX
L4 Apudmernueckuil KOpeHb HaTypajJbHOM cTeneHH. JeHcTBUs ¢ apuMETHYECKUMU
' KOPHSIMM HaTypaJbHOM CTENIEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, ApKKOCHHYC,
' apKTaHI€HC YHACIOBOrO apryMeHTa
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHus
27 [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
53 VYpaBHeHMe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHune HepaBeHCTBAa. Meton
MHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHANIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppalMoOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YPaBHEHUN
57 [TpuMmeHeHne ypaBHEHN U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4d U 3a7ad
' U3 Pa3IMyYHBIX 00JacTell HAyKU M peabHOMN KU3HU
3 OyHKIMU U Tpaduku
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'padux ¢ysxmmmu. BzanmHO 0OpaTHBIE
' GyHKIUH
319 OO6nactp ompenereHUss W MHOXKECTBO 3HaueHud ¢yHkumu. Hymm QysKum.

[IpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU




13 Crenennas GyHKIHS ¢ HATYpaJIbHBIM U I1eJIBIM TTOKa3zaTeseM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 TpuroHomeTpudeckasi OKPY)KHOCTb, ONPEIEICHHE TPUTOHOMETPUICCKUX (YHKIIHIA
' YHCJIOBOTO apryMeHTa
4 Hauana maTemaTn4eckoro aHaiansa
41 [TocnenoBarenpbHOCTH, CHOCOOBI 3a/laHusl TMoOcieqoBaTeabHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass M TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETPHIECKas MPOTPECCHi. Cymma OeckOHEYHO YOBIBAOIIEH TE€OMETPHUECKOMH
' nporpeccur. PopMyna CIOXKHBIX MNPOUEHTOB. Mcronb30BaHME NPOrpecCHH s
pELICHUs pealIbHBIX 3aJa4 IPUKIIAJHOrO Xapakrepa
5 MHoOXeCTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamH. [luarpammsl Diiiepa — Benna.
5.1 [IpumeHeHne TEOpEeTHUKO-MHOXKECTBEHHOIO ammnapara sl ONHCaHUsA pPealbHbIX
MIPOILIECCOB U SBJICHUM, TIPU PEIICHUN 33/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB
5.2 Ornpexenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Harypanbnsle u nensie uncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCET
1.2 Crenenb ¢ pallnoHaIbHBIM MOKa3aTeraemM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yucna. JlecaTnyHble U HaTypaabHbIC JOrapru(MbI
2 VYpaBHEeHUSs 1 HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpake€HUI, CoepKaLUX JTOTapuPMbl
29 [IpeoGpa3oBanue BbIpaKe€HUI, COAEPIKALMX CTENIEHHU C pallMOHATIbHBIM
' roKa3aresieM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIEe ypaBHEHUS M1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrempl JMHEWHBIX ypaBHEHUH. PelieHue mNpUKIaIHBIX 3a7ad C IIOMOIIBIO
' CHUCTEMBI JINHENHBIX YPaBHEHU
2.7 CucteMbl U COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUW, CHUCTEM M HEPABEHCTB K PELICHHUIO MaTEMaTUYECKHUX
’ 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HAyKu U pealbHOM KU3HH
3 OyHKIIMU U Tpaduku
3.1 Oynkius. [lepuoandeckne ¢(yHkuu. IIpoMeXKyTKM MOHOTOHHOCTH (DYHKITUH.




MakcuMymbl 1 MUHUMYMbI (yHkuud. HauGombiiee M HauMmeHbllee 3HAUYECHUE
(yHKIIUU Ha TPOMEKYTKE

3.2 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [oka3zarenbHas u norapudmMudeckas QyHKIIUU, X CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GpyHKIMH 17151 pelieHus] ypaBHEHUH 1 TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUIsl  UCCIEAOBAaHMS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHMKAIOT IPHM PEUICHWH 3alad U3 JAPYIHX Yy4eOHbIX
IIPEIMETOB U PEAILHOW KU3HU
4 Hagaya maTemMaTH4yecKoro aHanusa
4.1 HenpepoiBable pyHKIMH. METOA HHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii 1 GpU3NYECKUA CMBICI TPOU3BOIHON
43 [IpousBosHble 31eMeHTapHBIX (QyHKUUH. DOpMyibl HaXO0XKICHHs MPOU3BOAHOMN
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUH
[IpumeHeHne NpPOM3BOAHOM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 skcTpemMyMbl. HaxoxneHrne HanOobIIero 1 HauMeHbIIero 3Ha4eHusl PyHKIUN Ha
OTpE3Ke
[IpumeneHne Npou3BOAHOM JUIsl HAXO0XK/IEHUS HAUTYYIIETO PELIEHUS B IPUKIIATHBIX
4.5 3ajayax, OIS ONpeNeNIieHHs CKOPOCTH IIpoliecca, 3aJaHHOro (opMynnoi wim
rpaduxkom
4.6 IlepBooOpa3nas. Tabiuma nepBooOpa3HbIX
47 WuTterpai, ero reomeTpudeckuii 1 pu3ndeckuil CMbIC. Brrunciaenue uaterpana no

¢dopmyne Hetotona — JleliOHuma




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOECHHUS
NPOBEePseMOro | OCHOBHOI 00pa3oBaTe/IbHOI NMPOrPaMMBbI CpeIHero ooero
TpeOOBaHMSI oOpa3oBaHus

Binanenue meromamMu 0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a7ad;
yMeHHe (GOpMyIUpOBaTh M ONEPUPOBATH MOHITHUSIMH: OIpeAeTIeHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKHU; IPUMEHATDh UX; YMEHHE (HOPMYIHpPOBaTh
o0paTHOe M TPOTHBOIIOIOKHOE YTBEPKACHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BATh METOJ MaTEMaTHYECKONW WHIYKIIHH,
IPOBOJUTh JOKA3aTelIbHbIE PAaCCYKJIEHUs IpU pPEIICHUH 3ajady,
1 OIICHUBATh  JIOTUYECKYIO  MPaBUJIBHOCTh  PACCYXKACHHUM;  YMEHHE
ONEPUPOBATH MOHATHUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpPAlUHA HAJl
MHOXECTBAMH;, YMEHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN
amnmapar IJisi OMUCaHUs PEAThHBIX TPOIIECCOB U SBICHUN U TIPU PEIICHUN
3a/a4, B TOM 4YHCIE W3 JPYTrUX YyueOHBIX TMPEAMETOB; YMEHUE
OTIepUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN Tpad, IepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHME 3a7aBaTh W ONUCHIBATH Tpadpl pa3InYHBIMU

croco0amu; NCIOIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATHSAMU: HATYPAJIBHOE YHUCIO, LEJIOE YHCIIO,
CTETEHb C LEIBIM I1I0Ka3aTeIeEM, KOPEHb HATYPAJIbHOM CTEIICHH, CTEIIEHD C
palMOHAIBHBIM [10KA3aTEJIEM, CTEIIEHD C IEUCTBUTENBHBIM II0KA3aTENIEM,
aorapudm Ymcia, CUHYC, KOCHHYC W TAaHI€HC IMPOMU3BOJILHOTO YHUCIA,
OCTAaTOK 10 MOAYJI0, PAlMOHAIBHOE 4YMCIIO, UPPAlMOHAIBHOE YHUCIIO,
MHO>XECTBA HATYpaJbHBIX, LEJbIX, PALMOHAJIBHBIX, JEHCTBUTEIBHBIX
2 YHMCeJl; YMEHHE HCIOJb30BaTh MPU3HAKU JAEIUMOCTH, HAaUMEHBIINN
00K IenmuTeNnh U HauMEeHbIIIee oo1iee KpaTHoe, anroput™ EBkiunaa nmpu
PEIIECHNN 3a]]a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHMs;  YMEHHE  BBIIOJHATH  BBIYUCICHUE  3HAYEHUH U
peo0pa3oBaHUs  BBIPAKEHUH CO CTENEHSAMH M Jiorapudmami,

npeoOpazoBaHuss  JPOOHO-PALlMOHANBHBIX  BBIPAKEHUH;  yMEHHE

ONCpHUPOBATHL  TMOHATUSAMMU: OCJICA0BATCIBHOCTD, apI/I(l)MeTI/I‘-ICCKaSI




MpOTpeccusi, TeOMETPUYECKas MPOrpeccusi, OCCKOHEYHO YyOBIBarOIIast
reoMeTpUuUecKasi MpOrpeccus; yMEHUE 3a1aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHHIX (HOPMYII; yMEHHE ONMEPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHUCJIO0, COMPSIKEHHBIC KOMILICKCHBIC YHCIIA,
MOJTyJIb U apPTyMEHT KOMILJIEKCHOTO Yncia, (popma 3amicy KOMITIEKCHBIX
gucen (reoMeTpudeckas, TPUTOHOMETpHUYEcKass W anreOpanyeckas);
yMETh MPOU3BOIUTH apUPMETHUYECKHE ACUCTBUS C KOMILUIEKCHBIMH
YUCJIaMH; TPUBOJUTH TPHUMEPHI MCTOJIb30BAaHUS KOMIUICKCHBIX YHCET,
ONEepUPOBATH MOHATUAMU: MaTpuIa 2X2 u 3X3, onpeneauTenb MaTPUILIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe onepupoBaTh NOHATHAMU: PalMOHAIbHBIC, WPPALMOHAIBHEIE,
IIOKa3aTelbHble, CTENEHHbIE, Jorapu(pMUUEeCKue, TPUTOHOMETPUYECKHE
YPAaBHEHUST W HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHATUSIMH: TOKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHME, YpPABHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHHUH M HEPABEHCTB, PaBHOCUJIBLHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peniaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IUYHBIX IMPUEMOB; peILIaTh
YPABHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUS MAaTEeMAaTHUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peaslbHON )KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKUUS, UYETHOCTh (DYHKLUH,
HNePUOUYHOCTh (DYHKIIMH, OIPAaHMYEHHOCTh (DPYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, S3KCTpeMyM (PyHKIMH, HanOoJIbIlIee ¥ HAaUMEHbIIIee 3HAYCHUS
(yHKIIMM Ha TPOMEXYTKE, HENpepbIBHAS (PYHKIIMSI, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOU3BOIHAS (PYHKIUH, T€OMETPHUECKUI 1
(¢u3nvYecKuii CMBICI TPOM3BOJIHOW, TEpBOOOpa3Has, OMpeAeIEHHBIN
UHTErpaj; yMEHUE HaXOAUTh aCUMINTOTHI rpaduka (yHKLUUHU; yMEHHE
BBIUMCIIATh INPOU3BOJHBIE CYMMBI, IPOM3BEJEHUS, YAacTHOIO U
KOMIIO3ULMHU (DYHKIUI, HAXOAUTh YpPaBHEHUE KAacaTEIbHOW K IpauKy
(GYHKIMY; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BAaTh IPOU3BOJHYIO MJI HCCIEIOBaHUS (QYHKIIHM,
HaXOJUTh HAauOOJIbIIME U HaUMEHbIIUE 3HAYeHUs (YHKIUH; CTPOUTH
rpaduKu MHOTOWJIECHOB C MCIOJIH30BAHUEM allapara MaTeMaTHUYECKOTO
aHalu3a; MPUMEHSATh MPOU3BOJHYIO JUISI HAXOXAEHUS HAWIydllIero
pelleHUs B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX U

(bu3MvecKuX 3a1a4ax; HaXOAUTh TUIOMAAN M 00BEMBI (UTYP C TTOMOIIBIO




HHTCrpaia;, NMpuBOAUTb INPUMEPbl MATCMATHYCCKOI'0 MOACIIMPOBAHUA C

noMoIbio AuddepeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh HOHATHSAMM: Trpaduk (GyHKIMH, OOpaTHas
GyHKIuMsA, KoMno3uuus (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
¢byHKIM, panroHaIbHas byHKLHS, CTeNeHHast byHKUIMSA,
TPUTOHOMETPUYECKHE (QYHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas M Jorapudmuyeckas QyHKIUM;, yMEHHE
CTpOUTH TpapUKU M3yYEHHBIX (YHKLUH, BBIMOJHATH MPEoOpa3oBaHUs
rpa¢ukoB (PyHKITUH, UCTIOJIB30BAThH TPAPUKU IS U3YUCHUS TIPOILIECCOB U
3aBUCUMOCTEH, NMPH PELIeHUU 3a1ad U3 APYTUX y4eOHBIX NMPEIMETOB M
3a7a4 U3 peaNbHOM KU3HU; BBIPAXKATh (POPMYIIAMHU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U Ir'paduKu (QyHKIUHI A1 pereHust
yYpaBHEHMI, HEPABEHCTB M 3aJad C MapaMeTpaMH; H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHO>KECTBA PEUICHU YpaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, A0JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33Ja4d U3 00JacTH yNpaBJIeHHUs JINYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YPaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBATh IMOJIYYEHHOE PELICHUE U
OLICHMBATh MPABAONOJO0OHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBATH
peaJbHBIC CHUTyallMM Ha SI3bIKE MATEMATHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
HCCIEN0BaTh IOCTPOEHHBIE MOJEIM C HCIOJIB30BAHMEM amnmapara

anreOpbl, HHTEPIPETUPOBATH MOJTYUYSHHBIH pe3ybTarT

YMeHue onepupoBath MOHATUSMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOOJIbIIIee M HAUMEHBIIICE 3HAUCHHMSI, pa3Max, TUCIIEPCHS, CTAHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UHPOPMAITHIO, PEACTABICHHYIO B TA0IUIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOWCTBA peabHBIX MPOIIECCOB M SIBICHUI; TIPEICTABIIATH
nH(pOpMALIMI0O C TIOMOIIBIO Ta0NWII ¥ JAWarpaMmM; HCCIIEOBATh
CTaTHCTUYCCKUE JaHHBIC, B TOM YHCIE C NMPUMEHCHHEM TIpapUIecKuX
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpahUIECKU UCCIETIOBATh COBMECTHBIE
HAaOJMIONIEHUST C TIOMOIIBIO JHarpaMM pPAaCCEMBAHHUA W JIMHEWHOU

perpeccun

YMeHue onepupoBaTh IOHIATHSAMM: CIIYYaWHBIM OMNBIT W CIy4aliHOE




COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJIB30BaHMEM TpapUUECKHUX METO/IOB; NPUMEHSTh
(opMyIIbI CIIOKEHUS U YMHOXXEHHS BEpOSITHOCTEH, (hopMyiy MOJIHOMN
BeposATHOCTH, (hopmyity bepHyuiu, komOuHATOpHBIE (aKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepHUpPOBATH
MOHATUSAMM: CiydaliHasg BEJIWYMHA, PACHPEIEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OXKUAAHMUE, AMUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOM BeNMYWHBL, (YHKIMM pacrnpefesNeHuss U  IUIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEJbHOIO M HOPMAJIBHOIO PpacHpEleNICHUN;
YMEHHE HCIOIb30BaTh CBOWCTBA M3YyYECHHBIX pACHPEICICHUN I
pelleHrs 3aja4; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE IPHUBOJIUTH IPUMEPHI
MPOSBJICHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YHUCIIO NepecTaHOBOK; OuMHOM HploTOHa; ymeHue
IPUMEHATh KOMOMHATOpPHBIE (PAKTHI U PACCY>KICHHUS ISl pEIICHUS 33124,
OLICHUBATH BEPOSATHOCTH peabHbIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA yrja, IUIOCKMH yToJl,
JIBYTPaHHBIA Yroj, TPEXIPAHHBIM YTOJI, CKPEIIMUBAIOLIUECS IIPSMBIC,
NapaJUIeIbHOCTh U MEPHNEHAUKYIISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXAy NPSAMBIMH, YToJl MEXIY NpSIMOW M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEX/y TUIOCKOCTSIMM; YMEHHUE MCII0NIb30BaTh IPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKkThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOINbI0 T€OMETPUYECKUX IOHATUN U

BCJIMYHWH, p€IIaTh CBA3AHHBIC C HUMH MMPAKTUYCCKHUEC 3a/1aUU
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YMeHue onepupoBaTh MOHATUSAMHE: IUIOIMIAAL (GUTYPBI, 00BEM (GUTYDBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
Ky0, Mapajuie/nenuien, Npu3Ma, nupamuia, (urypa v MOBEPXHOCTb
BpallleHus, [WIMHIP, KOHYC, IIap, cdepa, Mmiomanb cPepbl, TUIOMAIh
MOBEPXHOCTU IMUPAMH[IBI, TPU3MbI, KOHYyCa, IMIUHIpA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapaJuIeNICNIAIIea, NUPaMUIbl, IIPU3MBI, LWIMH]IPA,

KOHYcCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS] KOHYyCa M IWIMHIPA,




napajuleJbHble OCH WJIM OCHOBAHUIO, CEYEHHE IIapa, IIJIOCKOCTD,
Kacaromascs cdepsl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, N300pakaTh MHOTOTPaHHUKH, (UTYpPbI U MIOBEPXHOCTH
BpAlCHUS, X CEYEHUs, B TOM YHCJIE C IOMOLIBIO DJIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOICTBAa T€OMETPUUYECKHX (PHUTYpP, CAMOCTOSATEIBHO
(opMyIMpOBATh ONpPEIENCHHs N3y4yaeMbIX (UTyp, BbIIBUTaTh TUIIOTE3bI
0 CBOICTBax M NMpH3HAKaX reOMETpHUUECKuX (puryp, 000CHOBBIBATH WU
ornpoBepraTb MX; YMEHHE IMPOBOAUTH KiaccupuKaluuo QUryp Imo
pa3IMYHBIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIC

MOCTPOEHUS
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VYMmenne ONnepupoBaTh IMOHATHUAMMU: ABWXXCHUC B IPOCTPAHCTBCE,
napajuiebHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO00US, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh PaBHBIC W MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIIb30BATh T€OMETPUUYECKHE OTHOIICHUS
IIpH pEIICHUHU 3aaa4; HAXOAUTb TCOMETPUICCKUC BETMINHDBL (}IJ'II/IHa, yroia,
UIOIIA](b, 00BEM) TIPH PEIICHUH 33]a4 U3 IPYTHX YUeOHBIX MPEAMETOB U
n3 peaHbHOﬁ JKU3HU, YMCHUC BBIYUCIIATH TI'€COMCTPHUYCCKUC BCIIMYNHBI
(mMHA, yroi, IUIomanb, OOBEM, IUIONIAL TMOBEPXHOCTH), UCIIONB3YS
HU3YYCHHBIC Q)OpMYHBI u MCTOAbI, B TOM YHCJIC: IJIOIIaAb IMOBCPXHOCTU
MMpaMUJIbI, TIPU3MBI, KOHYCA, IIWIMHIpA, TUIOMaas cheprl; 00bEM Kyoa,
MPSIMOYTONBFHOTO TapalieNienuneia, MUPaMUIbl, TPU3MBI, LWIHHIPA,

KOHYCa, 1l1apa; yMEHHE HaXO/AUTh OTHOIIEHNE 00bEMOB MOI00HBIX PUTYp
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YMeHue oreprupoBaTh NOHATHSIMH: MPSMOYTOIbHAS CHCTeMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YIOJM MEXKIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIS pelIeHHUs TeOMETPUYECKMX 3aJad M 3aJad JApYyrux Yy4eOHbIX

npeaAMETOB
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YmMmenue BI:I6I/IpaTB HOI[XO,Z[SIH_[I/Iﬁ MCTOJ JId PCHICHUA 3adavu;
IIOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKU B HW3YYCHUU IIPUPOJHBIX U
O6H.I€CTBCHHBIX mnmponeccos U HBHCHHﬁ; YMCHHEC  PACIIO3HABATH
IMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHUC IIPHUBOJIUTDH

MPUMEpPHl  MAaTEMATHYECKUX OTKPBITUH POCCHMCKOW W  MHUPOBOM




MaTeMaTUYECKON HayKH




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnblie u nienbie yncina. [Ipu3Haku AeIMMOCTH HENbIX YHCEe
12 Pammonaneupie ymncna. OOBIKHOBEHHBIE U JECCATUYHBIC JPOOH, MPOIECHTHI,
' OecKOHEeUHbIE MEPUOHUECKUE TpooU
13 ApudmeTnueckuii KOpeHb HaTypaJibHOH cTeneHu. JleiicTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMM HaTypaJbHON CTETIEHU
L4 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € PpalUMOHAIBHBIM I10KA3aTelEM.
' CBoiicTBa cTeneHn
L5 CuHyc, KOCHHYC W TaHIEHC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapu¢m umcna. JlecsiTuuHbIe U HATYypaJIbHBIE JTOrapU (MBI
JleiictBuTenpHbie 4YuCHa. ApUPMETHUYCCKHE ONEpaluud ¢ JCHCTBUTEIHHBIMH
1.7 yuciaamu. [IpuOmk€éHHbIE BBIYMCICHUS, TpaBWIa OKPYIVICHHs, HPUKHUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI
1.8 [IpeobOpaszoBanue BhIpaKEHUH
1.9 KommnekcHsie yncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIIOHANIEHBIE YPAaBHEHUS
2.2 HppanuoHnanpHble ypaBHEHUS
2.3 TpuroHomeTpuuecKkue ypaBHEHHUs
24 [ToxazarenbHble U JorapuPMUUECKUe ypaBHEHUS
2.5 [enble 1 IpoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppanuroHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U TOrapuMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HeEpaBEHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPAaBHEHUI Y HEPABEHCTB
2.10 VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMu
2.11 Matpuna cucTeMbl JINHENHBIX ypaBHEHUH. OINpeeauTesns MaTpULb
3 OyHKIMH U TpaduKu




Oyukiys, crnocobbl 3ananus ¢yHkuun. ['paduk Gynknuu. Bzanmao oOpaTHbIe

31 ¢yukuuu. YétHsie 1 Heu€THBIe QyHKUMU. [leprognueckue GpyHKINH
OO6nacte ompezeneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymm dyHkum.
39 [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. Haubosbliee W HauMeHbllee 3HauYEHUE
(GYHKIIMU HAa IPOMEXKYTKE
13 CrenenHast (yHKUMS C HATypajbHBIM M IeJIbIM TOKa3areieM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaMK KOpHs 7-0l CTENeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toxa3zarenbHas u norapudmMudeckas GyHKIMU, HX CBOHCTBA U TPaQUKH
16 Toukm paspeiBa. AcuMmnToThl rpadukoB ¢GyHknmid. CBoicTBa (QYHKINH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenLHOCTH, CITOCOOBI 3aJaHMS ITOCIEN0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0KHBIX IPOLEHTOB
4 Hauvana matematudyeckoro aHaamnsa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BoHbIEC AIeMEHTAPHBIX (PYHKINN
[TpumeHeHHe TPOM3BOJHOW K HCCIEAOBAHHIO (PYHKIMI Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HauMEHbIIIEro 3Ha4eHUsl (PYHKIIUK Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
5 MHo>kecTBa U TIOTHKA
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMH. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 Koopaunatsl u BEKTOpHI




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

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa; 10 kiacc.
yriyonenHoe o0ydenue Mepansk A.I'., Homuposckuii [I.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E. O6miecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
N3narensckuii neHTp « BEHTAHA-TI'PA®»; AkiinonepHoe o011ecTBO
«M3parensctBO «lIpocBeeHue

» Matematuka. AnreOpa v Hadyaja MaTeMaThdeckoro anaiusa; 11 kmacc.
yriyosnenHoe o0yuenue Mepainsk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakmueit [Togonbckoro B.E. O01iecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nenTp « BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«M3parenscTBO «lIpocBeneHue

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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