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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblll Kypc «Anredpa U Havajla MAaTEMAaTUYECKOTIO aHaJIu3ay SBJISETCS
OJIHUM M3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeIHEro oOmero o0pa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CTeUYnBaeT MHCTPYMEHTAIbHYIO 0a3y aJis
M3Y4YEHHUs] BCEX €CTECTBEHHO-HAy4YHBIX KypCOB, a C JIpyrod CTOPOHBI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUS HMH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH,
CJIOBECHOCTHM M JPYTrUX JOUCUUIUIMH. B pamkax panHoro ydeOHOro Kypca
oOydaromuecs: OBJaJEBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHueckon (popme.

VY4eOHbIil Kypc anreOpbl 1 HaYaJl MAaTEMaTHYECKOr0 aHaJIh3a 3aKj1a/ibIBaeT
OCHOBY JJisi YCIEIIHOIO OBJAJICHUS 3aKOHAaMU (U3UKU, XUMHH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJCHIIMM PA3BUTHS SKOHOMHKH M OOIIECTBEHHOM
KU3HHM, TIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HHUQPPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIOJIB30BaTh UX IS JaJIbHEUIIETrO
oOpa3oBaHHs W B TIOBCEAHEBHOM KH3HU. B TO ke BpeMms OBIaJieHUE
aOCTpPaKTHBIMU W  JIOTUYECKH CTPOTUMH KOHCTPYKIUSMH  alreOpel U
MaTEMaTUYECKOTO aHallu3a pa3BUBAET YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBATh YTBEPKJCHUS C MTOMOIILIO WHIYKITUU
U paccykaaThb JeAyKTHUBHO, HUCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIHIO,
abcTparupoBaHve M aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone u3ydenust yueOHOro kypca «Asiredpa v Hayaia MaTeMaTHYeCcKOTo
aHanu3ay» oOydYaronirecs Mmojay4yaroT HOBBIA OMBIT pElIeHUs MPUKIAIHBIX 3aad,
CaMOCTOSITEJIbHOTO ~ TOCTPOCHMSI ~ MAaTeMAaTHUYeCKUX  MOJIeNiel  peajbHBIX
CUTYallUii, UHTEPIIPETAIIMU TOJYUYEHHBIX PEIICHU, 3HAKOMSTCS C MPUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJE, HAyKEe U MCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHbIit Kypc 001a1a€T 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MMOTEHIIUATIOM,
KOTOPBIA peaau3yeTcs KakK uepe3 Y4eOHBIM MaTepuall, CIIOCOOCTBYIOUIUN
(dbopMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS, TaK M 4Yepe3 crenuduky ydeOHOoM
NESTENBHOCTH, TPEOYIOImel NPOJOIKUTEIBHOW KOHIIEHTPAIIMK BHUMAHMS,
CaMOCTOSITETIbHOCTH, AKKYpPaTHOCTH W OTBETCTBEHHOCTH 3a TOJIYYCHHBIN
pe3yJibTar.

B ocHoBe metonuku oOydeHusi anreOpe W HadajgaM MaTeMaTHYeCKOTro
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykrype yueOHOro Kypca «AnreOpa W Hadala MaTeMaTUYeCKOTO
aHaJIu3a» BBIJECJICHBI CIEAYIOLUUME COAEPKATEIbHO-METOANYECKAE JIMHUU:
«Yucna wu BeuucieHUs», «DOyHKIMU U Tpadukmy, «YpaBHEHUA U
HepaBeHCTBay», «Hauana MaremaTyeckoro aHann3za», «MHOXKECTBA U JIOTHKAY.
Bce OCHOBHBIE  COAEpPXKATEIBHO-METOAMYECKUE JIMHUM  W3Y4aloTCs Ha
MPOTSHKEHUU JIBYX JIeT 0Oy4YEHHsI Ha YPOBHE CpEJHEro oduiero oopa3zoBaHus,
€CTECTBEHHO JOMOJHSS APYT ApYyra U MOCTENEHHO HACHIIAACh HOBBIMU TeMaMu
u paznenamu. JlaHHBIN yuyeOHBIN KypcC SBJSIETCS MHTETPATUBHBIM, MOCKOIBKY
o0benuHAeT B cebe colep)kaHue HECKOJbKUX MaTeMaTHYECKUX IUCLHUIUIMH,
TaKUX Kak anreOpa, TPUTOHOMETpPHs, MATEeMaTUYECKUN aHaau3, Teopus
MHOXECTB, MareMmaTudeckas Jjoruka u jgpyrue. Ilo Mepe Toro kak
oOy4aromuecs: OBJIaJeBalOT BCE 0oJiee MMPOKUM MAaTEMAaTUUECKUM aIllapaToM,



Yy HUX MOCJIEI0BAaTENbHO (GOPMHUPYETCS U COBEPLICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTUYeCKyI0 MOJEeNbh pPEalbHONH  CUTyalH, TPUMCHSTh 3HAHWSI,
MOJIYYCHHbIE MPU U3YUYEHUH y4eOHOro Kypca, JJid peuieHUs CaMOCTOSATEIbHO
chOpMyIMpPOBAaHHONW MaTeMaTUYECKOM 3ajJayd, a 3aTeM HWHTEePIPETUPOBATH
CBOU OTBET.

CopnepxarenpbHO-MeTOAMYECKass JMHHS  «Yucaa ©W  BBIYHCICHHS
3aBepiiaeT (OPMUPOBAHME HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN,
KOTOpOE€ OBbLIO HAYaTO Ha YPOBHE OCHOBHOTO o0Iero oopasoBanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00€ BHUMAHHE yJEseTcss (POPMUPOBAHUIO
HABBIKOB PAallMOHAIBHBIX BBIYMCIICHUH, BKJIIOYAIONIUX B Ce0s HMCIOJIb30BaHUE
pasnu4HBIX (OpM 3allMCH YWCIa, YMEHHE JeJaTh MPUKUIKY, BBITIOJHSTH
npuOIMKEHHBIC BBIYMCICHUS, OIICHUBATh YHCIIOBBIC BBIPaXXCHHS, padOTaTh C
MaTEMaTUYECKUMU KOHCTAaHTaMHU. 3HAKOMble OOy4YaloIUMCS MHOXECTBa
HATypaTbHBIX, IEJIbIX, PAIIMOHATBHBIX U JICHCTBUTEIbHBIX YHCEIT JOTIOTHSIOTCS
MHOXKECTBOM KOMIUICKCHBIX YHCel. B KakIoM U3 JTHX MHOXECTB
paccMaTpHUBalOTCS CBOWCTBEHHbIE €My cHenupuyecKue 3aJaud W Olepaluu:
JICJICHUE Halleslo, ONEepUpPOBaHME OCTaTKaMHU Ha MHOXKECTBE LENBbIX YHUCe,
0CcOo0BIE€ CBOMCTBA pallMOHANBHBIX U UPPALMOHATIBHBIX YKCeN, apupMeTHIECKHe
orepaluu, a TaKkke H3BJICYCHUE KOPHSA HATYpaJbHOM CTENEHHM Ha MHOXECTBE
KOMIUIEKCHBIX 4YHcelsl. biarogapsi mocienoBaTeIbHOMY PaCHIMPEHUIO Kpyra
UCIIOJIb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXKHOCTSMH WX NPUMCHCHHS IS
pEelICHHs] Pa3IUYHbIX 3a7ady  (QopMHUpYeTCS TpPElCTaBlIeHUE O E€IUHCTBE
MaTEMaTUKA KaK HayKd M €€ poJid B MOCTPOCHUHU MOJIENEH peajbHOro MUpa,
IMPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3AIIHS.

Jluaus «YpaBHEHHsI U HEPABEHCTBA» PeaM3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHHs] Ha YPOBHE CpelIHero oOIero oOpa3oBaHMs, MOCKOJBbKY B KaxXJIOM
paznene [Iporpammbl MpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbrate OO0yYarolIMecs OBIJIAJEBAIOT PA3UYHBIMU METOJAMH PEIICHUs
paIllMOHANIBHBIX, HUPPALMOHAIBHBIX, TOKA3aTEeNbHBIX, JIOTApUOMHUUECKUX WU
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPaBEHCTB M CHUCTEM, a Takxke 3ajad,
conepxkamux napameTpbl. [lomydeHHBIE yMEHHUS HIUPOKO HCIONB3YIOTCA TpU
UCCIEIOBaHUM (YHKIMI C TMOMOIIBIO TMPOW3BOAHOW, TPU  PEIICHUU
NPUKJIAIHBIX 3a/lad M 3aJlad Ha HaXO0XKJICHHE HAuOOJBIINX W HAMMEHBIINX
3HaueHud QyHkimu. JlaHHas copeprkaTenbHas JUHHUS BKIIIOYAET B Ce0sl Takke
dbopMupoBaHue yMEHUHN BBITOJIHATH Pacd€éThl 10 GopmyrnaM, mpeoOpa3oBaHUs
paIlMOHANIBHBIX, HUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUIM, a
TaK)Ke BBIPAKECHUMN, COEPKAIINX CTENeHU U JorapudMel. brarogaps usydeHuro
anredpanueckoro  Marepuania  MPOWCXOAWUT  JaibHeWIIee  pa3BUTHE
ANTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIUICHHS 00ydaromuxcs, GOpMHUPYIOTCS
HABBIKA JEAYKTHUBHBIX PACCYXKICHUH, pabOThl C CHMBOJBHBIMU (HOpMaMH,
MPEICTAaBICHNS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE pPaBEHCTB U
HepaBeHCTB. Anrebpa npesiaraet 3GpGeKTUBHbIE WHCTPYMEHTHI IS PEIICHHUS
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJ1ad, HATJSAHO JEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenpbHo-MeTOANYECKass JHHUS «DyHKIIMH W TpaduKm» TECHO
MEPeTUIeTaeTCs C APYTUMHU JMHUAMH Y9eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJIENOBAaTEIbHOCTh WM3yYeHHs Marepuana. V3ydeHwue
CTETICHHOW, TIOKa3aTeIbHON, JOrapuMUYECKOH H TPUTOHOMETPUUECKHUX
GyHKIMI, UX CBONCTB W TpadUKOB, MCHOJb30BaHWE (DYHKIUN AJisI pELICHUS
3a/1a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEATTbHOM KU3HHU TECHO CBS3aHO KaK C
MaTeMaTHIECKUM aHAIIM30M, TaK U C PEIICHUEM ypaBHEHUI U HepaBeHCTB. [Ipu



3TOM OOJBIIOE BHUMAaHUE yhaenseTcss (OPMUPOBAHUIO YMEHHUSI BbIpaXaTb
dbopmynaMu 3aBUCUMOCTH MEXIY pa3IMYHBIMH BEJIMYMHAMU, HCCIEI0BATH
noJiydyeHHble PyHKIUU, CTPOUTh ux rpaduxku. Marepuan 3Toil copepkaTebHON
JUHUU HalleJIeH Ha Pa3BUTHE YMEHUM W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKATH
3aBUCUMOCTH MEXJY BEIMYMHAMU B Pa3IU4YHON (opMe: aHaTUTUUYECKOMH,
rpaduyeckoii M cloBecHOM. Ero wu3ydeHue CmocoOCTBYEeT pPa3BUTHIO
AJITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenpHas TuHUg «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaKk MaTEeMaTUYeCKUX, TaK U TMPUKIATHBIX
3a/1a4, JOCTYMHBIX OOyYarolUUMCs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (QYHKIHMH, ONpeNensiTb WX HauOOJbIINe U
HAWMEHBIIINE 3HAYEHUSI, BBIYUCIATH IUIOMIAAu GUryp U 00OBEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpPEHHUsI MporieccoB. JlaHHas coaepkaTebHas TMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TOCTPOCHHUS MaTEMaTHYECKUX MOJIeNield peallbHBIX
CUTyalui, MO3BOJISIET HAXOJUTh HAWJIYy4Illee PEIICHHE B MPUKIAJHBIX, B TOM
YUCJI€ COIMAIbHO-DKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOTO  aHajJiW3a  CIOCOOCTBYET  pPa3BUTHIO  abOCTPaKTHOrO,
(dhopMaTbHO-IOTMYECKOTO U KPEATUBHOTO MBIIIICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrio3HaBaTh TPOSIBICHUS 3aKOHOB MAaTEMaTUKM B HayKe, TEXHHUKE W
uckyccrpe. O0yuaroniuecs y3HalT O BBIJAIOIIUXCS Pe3yJibTaTaX, MOJTYyUYeHHBIX
B XO/JIC PAa3BUTHS MaTEMAaTHUKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTtenpbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTHKa» BKIIOYAET
B ce0sl 2JIEMEHThl TEOPUU MHOXKECTB U MATEMaTUYECKOM JOTUKH. TeopeTuko-
MHOXECTBEHHbIE IPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJbHOMU
MaTEeMaTUKUA M TpeiaraloT Haubojee YHUBEPCAJIbHBIN S3bIK, 00bEIUHSIONTNI
BCE pas3lelbl MaTeMaTUKH M €€ NPUIOKEHUH, OHHM CBA3BIBAIOT pPa3HbIE
MaTeMaTHYEeCKUE NUCLUUILUIMHBI U UX NPUIOKEHUS B enuHoe uenoe. [loatomy
BaXHO  J1aTh  BO3MOXKHOCTh  OOydYawIleMycs  I[OHHMAaTh  TEOPETHUKO-
MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTEMAaTHUKH M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MbICHE. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMAaTUKH Kak
HAyKd CJIeayeT TPHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHUU U
CI€0OBaHUE  ONpEAECIEHHBIM  MpaBWJIaM  IOCTPOCHUS  JI0KA3aTEIbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOU JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST O0Yy4YalomMXCs, TMO3BOJSIET WM CTPOUTH CBOH
pacCy>KJIEHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HaBBIKH
KPUTHUYECKOTO MBIIICHUS.

B yueObHOoM Kkypce «Anrebpa W Hayaima MaTeMaTHYECKOTO aHAIN3a»»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BAHBI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalllid, MCCIEOBAaHUS STUX MOJENIeH C TOMOIIBIO ammapara aiareOpbl U
MaTeMaTU4eCKOr0 aHajin3a, MHTEPIPETAMH MOJTYYEHHBIX Pe3yiabTaToB. Takue
3alaHUsl BIUIETEHBl B KaXIblii W3 pPa3[eloB MPOTpaMMbl, MOCKOJbKY BECb
Marepuan y4eOHOTO Kypca IIUPOKO MCHOJIb3YEeTCS IJIA PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHun peanbHBIX MPAKTUYECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, UCIOIb30BATh AHAJOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3a/1a4 OpraHu3yeTcs B MPOIECCe U3YUYECHUSI BCEX TeM y4eOHOro kypca «Anredpa
Y Hayajga MaTeMaTHYEeCKOTO aHalln3a.



Ha wu3yuenune yudeOHOro kypca «Ainrebpa M Hayajga MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIIO), B
11 KJ1acce — 136 4acoB 4 yaca B HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia ¥ BLIYUCTICHUS

Panmonanbhbie uncna. OOBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apodu. IIpumenenue npobeil U MPOLEHTOB s
pellIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3JIMYHbIX OTpacieldl 3HAHUW M PEaTbHOU
KU3ZHU.

JlencTBuTENnbHBIE YKCHA. PalMOHalbHBIE W HUpPpAlMOHAIbHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHCIaMu. Moayib
JNEUCTBUTENIPHOTO dYHUCIa U ero cBoucTBa. [IpubnuxkEHHbIE BBIYUCICHUS,
MpaBWJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ nensiM nokaszareneMm. bunom HerooTona. Hcenonb3oBanue
noaxoasnie  GoOpMbl  3amuCU  JEUCTBUTENBHBIX YHUCENT JUIS  pEelIeHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM MOKa3aTelieM M €€ CBOICTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CporictBa norapudma. JlecsaTuuHble W HATypajbHbIC
Jorapugmsl.

Cunyc, KOCMHYC, TAaHT€HC, KOTAHT'€HC YKMCJIOBOTO aprymeHTa. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIOBOI'0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHBbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE ypaBHEHUS U ypaBHEHUs-CleACTBUsA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS 1IEJIBIX U APOOHO-PAIIMOHATBHBIX YpaBHEHUN
Y HEpAaBEHCTB. MHOrO4WIEHBI OT OJHOM IEPEMEHHOM. JleneHre MHOrowieHa Ha
MHOTOYJIEH C oOcTatkoM. Teopema be3dy. MHoOrowieHsl ¢ LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COIEPKAIIMX CTETICHU U KOPHHU.

WUppaunvonanpHble  ypaBHEHHS. OCHOBHbIE ~ METOABl  pELICHHUS
UPPalMOHAIBHBIX YPaBHECHUM.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS MOKA3aTEIbHBIX

ypaBHEHUH.

[IpeoGpazoBanre BHIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapupmudeckue  ypaBHeHUsA.  OCHOBHBIE  METOJBI  PEIICHHUS
norapuMUYECKUX YPaBHCHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUIECKUX BBIPKEHU . Pemenue TPUTOHOMETPUIECKUX
YPaBHEHHUM.

Pemenne cucrem NMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBbl JTUHEMHBIX
ypaBHeHHM. OnpenenuTens MaTpUIbl 2X2, €ro TeOMETPUYECKUUA CMBICH U
CBOWCTBA, BBIYMCJICHHE €r0 3HAYCHHS, NPUMEHECHUE OIPEACIUTENS I
pELICHUs CUCTEMBbI JIMHEHMHBIX YpAaBHEHUW. PelieHue NpuKIagHbIX 3a1ad C
MIOMOIIBKD CUCTEMBl JIMHEWHBIX ypaBHeHuW. lMcciienoBaHue MOCTPOCHHOM
MOJIEJIA C IOMOIIBIO MAaTPULL U ONIPEAECTUTEIICH.

[TocTpoeHre MaTeMaTHUYECKUX MOJEIEH PEATTbHOW CUTYyallMu C MOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. [[puMeHEHNE ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3aJad M 3a7ad M3 pa3jMuHbIX 00JIacTell HayKu U peanbHOU
KU3HU.

DyHKUNM U TPaPUKu

OyHKIMA, crnocoObl 3anaHus (yHKUMU. B3auMHO oOpaTHble (DYHKLIMH.
Komnosunus dyukmuit. ['paduk dyHkmnuu. DinemeHTapHbIe TTpeoOpa3oBaHuUs
rpadukoB ¢ yHKIHA.

O6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMexxyTkn  3HaKOMOCTOSIHCTBA.  YETHbIe M HEYETHbIE  (PYHKIIUM.
[lepuonuueckue  GyHkuuu.  [IpoMeXyTkM  MOHOTOHHOCTH  (PYHKIUH.
MakcuMmyMbl 1 MUHUMYMBbI QyHkiuu. HaunOonblliee 1 HauMeHbIIee 3HAYECHUS
(GYHKIMU HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4YHas U JPOOHO-TUHEWHAS (PYHKIUUA. DJIEMEHTapHOE
UCCJIeIOBAaHUE U TTOCTPOCHHUE UX I'PaPUKOB.

CreneHHas (pyHKIUS ¢ HATypaJIbHBIM U LI€JIbIM NokazareneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-OM CTENEeHH Kak (YyHKUUU OOpaTHOU
CTENIEHH C HATYpaJIbHbIM MTOKa3aTeIeM.

[loka3zarenbHast u norapupmuyueckas GyHKIMHU, UX CBOMCTBA U TrpaduKH.
Ucnonb3oBanue rpaduxoB GyHKIUN ISl pelIEHUs] ypaBHEHUMH.

Tpuronomerpuueckass OKpPY>XHOCTb, OINpEIENeHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEaJbHBIX IpoIleccax U SBICHHSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a/laHus MOCJeaoBaTeIbHOCTe. MeTon
MaTeMaTH4eCKON WHIYKIIHH. MoHOTOHHBIE U OTpaHUYECHHbIC
NOCJIEI0BATENIBHOCTH. VICTOpHSI BOBHUKHOBEHUS MAaTEMAaTUYECKOTO aHan3a KaK
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U TEOMETpUYECKas  MPOTrpeccuu.  beckoHeyHo
yObIBaromias reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBarOIIEH
FEOMETPUUYECKOW mporpeccuu. JIMHENMHBIM M AKCIIOHEHUIHAIBbHBIN pOCT. Yucio
e. @opmysa CIOXKHBIX IPOLEHTOB. VcHoMb30BaHUE NMPOTPECCUU JI PEIICHUS
peanbHbIX 3a7a4 NPUKIAJHOTO XapaKTepa.

HenpepoiBubie (GyHKIIMH W WX CBOHCTBA. TOUYkM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiuid. CBoicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB MJIA PEIIEHUs1 HepaBeHCTB. [IpuMeHEHUE CBOICTB HEMPEPBIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

Ilepass w  BrOopas  mpousBoaHble  (yHKuuu.  OnpeneneHue,
FCOMETPUYECKUH U (PUBMYECKH  CMBICI  TPOU3BOJIHON.  YpaBHEHUE
KacaTtenbHOU K TpaduKy (QyHKIUH.

[IpousBomnble  3meMeHTapHbIX  GyHKUMA. [Ipou3BomHAasT  CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMIO3UIINH (DYHKIIUH.

MHoxkecTBa U JIOTHKA

MHOX€eCTBO, ONepanuy HajJl MHOKECTBAMH W MX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXKECTBEHHOIO ammapara JaJis
OMMCAHMS PEATBHBIX MPOLECCOB W SBJICHHM, MPU PEUICHUHU 331a4 U3 JIPYTUX
y49eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOr0 0OBEKTA, CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KVIACC



Yuca 1 BbIYMCICHUS

Harypansueie n nensle uucna. I[IpuMeHeHHE MPU3HAKOB JEIUMOCTH
LENbIX YKces, HauOonbIuil oomuit nenurens (nanee — HOJl) u HauMmeHbliee
obmee kpatHoe (nanee — HOK), octaTtkoB no moaymto, anropurma EBknuna nis
peneHns 3a1a4 B LEJbIX YUCIax.

Kommnekcubie uncna. AnrebOpanyeckas W TpUTrOHOMETpudecKkas (HopMbl
3aMMCcH KOMIUIEKCHOTO 4ucia. Apu(METHUYECKHE Oneparuy ¢ KOMIUIEKCHBIMU
yuciamMu. M300pa’keHne KOMIUIEKCHBIX 4YMCeNl Ha KOOPIMHATHOM IJIOCKOCTH.
@opmyna MyaBpa. KopHM n-oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumeHeHue  KOMIUIEKCHBIX  4MCeNl ISl perieHus  (QU3UYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema W COBOKYNHOCTh YpaBHEHHM M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUW C  MOMOIUIbIO
TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METOJbl pEUICHUS TMOKA3aTeNbHBIX U JOTrapupMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/IBl PEUIEHUS CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIBHBIX U JIOTAPU(PMHUUECCKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHUCTEM M HEPAaBEHCTB K  PELICHHIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IUYHbIX O0JlacTell HayKu U peajbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk xommosuiuu ¢GyHkuuii. ['eomeTpuueckue oOpasbl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

I'paduueckue MeToasl pelieHus] ypaBHEHUNW W HepaBeHCTB. | padudeckue
METO/bI pEUICHU 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (GyHKIUNA Uil UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[Tpumenenne mMpou3BOIHON K HCCIeOBaHUIO (YHKIIMNA HA MOHOTOHHOCTD
U JKCcTpemMyMbl. HaxoxaeHwe HauOONBIIETO W HAWMEHBIIETO 3HAYCHHIMA
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NPOU3BOMHON I HAXOXKIACHHS HAWJIYUIIErO PEIICHUs B
MPUKJIAAHBIX 3a7a4ax, I ONPEAEIEHUs CKOPOCTH M YCKOPEHHUs Ipouecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO MEpBOOOpa3HBIX. [lepBooOpaszHbie
aneMeHTapHbIX pyHkuit. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

WNuterpan.  I'eomerpuuecknii  CMBICH  HHTErpaysia.  BeuucneHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[Ipumenenne wHTETrpana JJIS HAXOXKICHUS IUIOMAeH TMIOCKUX (puryp u
00BEMOB TEOMETPUIECKUX TETI.

[Ipumepsr pemenuit auddepeHmanbHbIX ypaBHEeHUH. MaTteMmarudeckoe
MOJICIMPOBAHUE PpPEAIbHBIX MPOLIECCOB C NOMOUIbI0 AU depeHnanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3MIIMU  OOydarmierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUH,
poleayp TpakKJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU WHCTUTYTaMH B COOTBETCTBHHM C WX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIECHHOCTHOE OTHOIIICHUE
K JOCTIKCHHMSIM POCCUUCKHX MAaTEeMaTUKOB W POCCHUUCKOW MaTeMaTH4YeCKOU
IIKOJIBI, WCIOJb30BaHUE ATUX JIOCTMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TIOBEJCHUS,
CBA3aHHOIO C TMPAaKTUYECKUM TPUMEHEHUEM JOCTHKEHUNW HAyKu U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAaHUE JIMYHOINO BKJIAJa B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLUIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peleHn, paccyXIeHHil,
BOCIIPUUMUYHMBOCTh K MATEMAaTUYECKUM aCl€KTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
UHTEpecax 370pOBOr0 M 0Oe30macHOro oOpas3a >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PEryyspHas (puandeckas aKTHBHOCTH), (PU3UUIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyNy, OCO3HAHWE IIEHHOCTH TPYAOJIIOOUs, WHTEpEC K
pasnu4HBIM _ cepaM  NPOPECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccun W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMY OOpa3oBaHUIO H
CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAITPaBJIE€HHOCTH;

7) 3K0JOru4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYPhI, TOHUMAHHUE BIUSHUS
COI[MATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIIMATILHOM Cpe/bl, OCO3HAHHE TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JIJIsl PeIIeHUs



3a/1ay B 00JIACTH OKPY’KAIOILIEW CpeJibl, MJIaHUPOBAHHUE MOCTYIIKOB U OLIEHKH HUX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEN Cpeibl;

8) neHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMHPOBAHHOCT MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAayKd M  OOILNECTBEHHOW MPAKTHKW, T[OHWMaHUE
MaTeMaTUYeCcKO HaykH Kak cepbl 4elIOBEYECKOH IesATEeNbHOCTH, ITAloB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHHS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIEI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA MAaTEMaTHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHH, yCTaHABJIMBATh CYIIECTBEHHBIN IIpPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEPANTEIbHBIC H OTPUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
NpoTUBOpeuns B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JIeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TT0 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTryMEHTAIIUIO,
OPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pemieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh  BOMPOCHL, (UKCUPYIONIUE MPOTUBOPEYHE, MPOOIEMYy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH THUIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO TIO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh Ne(UIUTHI WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX I OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1a4yu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHOPETHPOBATH HH(OPMAIUIO
pa3IUYHbIX BUIOB U JOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTUPOBATH MMOJYUYCHHBIN pe3yJbTaT;

B X0J1€ OOCYXJIECHHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajaui, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
peIIeHNs, COMOCTaBIATh CBOM CYXACHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3IMuMe U CXOJICTBO TMO3UIINHI, B KOPPEKTHOUN (Gopme
dbopmMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 MPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOIA
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pEIIeHHs] MaTeMaTHYEeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LIEJIH U YCIOBUSM, OOBSICHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYyaIbHONH pabOoThl MpU pEIIeHWH YYeOHBIX 3a/1ad, MPUHUMATH IEITh
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINIONHATH CBOIO YacTh pPaOOTHI W
KOOPAMHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaH]bl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromwuiicss MOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTAThI IO OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAIIMOHATBHOE YUCIO, OECKOHEUHAs
nepuoandecKkass JpoOb, TPOLEHTHI, HPpaAlMOHATBLHOE YHCIO0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBLHOTO YUCTA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS] TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

OPUMEHATh  NPUOMIDKEHHBIC  BBIUMUCICHHS, TMpaBWa  OKPYIJICHHUS,
NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATHEM: CTENIEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOMASIIYI0 (OpMYy 3amuch JEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX;

CBOOOJIHO  OMEpHUpPOBaTh  TMOHATHEM:  aApUPMETHUYECCKUNA  KOPEHBb
HaTypajibHOU CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  paIlMOHAIBHBIM
NOKa3aTeNeM;

CBOOOJIHO ONEPUPOBATh TMOHATUSAMU: Jorapud™ UHcCla, JACCATUYHBIE U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OTEpUPOBATH MOHSATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSAMH: AapPKCHHYC, AapKKOCHUHYC U apKTaHTEHC
YHUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTH  MOHATUSIMHU:  TOXAECTBO,  ypaBHEHHE,
HEpPaBEHCTBO,  PABHOCHUJIBHBIE  YpPaBHEHHMSI U  YpaBHEHHS-CIEICTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHBIE METOJABl PEIICHUS PAlMOHAIBHBIX W APOOHO-
pallMOHATbHBIX YpPaBHEHUW, NPUMEHSATH METOJ WHTEPBAJOB [JIsl PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATHSAMHU: MHOTOWIEH OT OJIHOW TEPEeMEHHOM,
MHOTOWIEH C ULEIbIMH KOd(p(PHUIMEeHTaMH, KOPHH MHOTOYJICHA, TNPUMEHATH
JICJICHHE MHOI'OYJIEHAa Ha MHOTI'OYWIECH C OCTaTKoM, TeopeMy be3dy u teopemy
Buera nns pemenuns 3anady;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CHCTEMa JIMHEWHBIX YpPaBHEHUM,
MaTpula, ONpEeNeTUTeNb MaTpUllbl 2 X 2 W €ero reoMeTpUYECKUl CMBICIH,
WCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Al BBIYUCIEHUSI €ro 3HAYeHHS,
[PUMEHATh ONPEACHUTENN [JIsl PELICHUS CHUCTEMBl JIMHEUHBIX YPaBHEHHUI,
MOJICJIMNPOBATh pPEAIBbHBIE CUTyallMd C IIOMOLIBK0 CUCTEMbI JIMHEUHBIX
YPaBHEHUW, MCCIEA0BATh IOCTPOCHHBIE MOJEINW C TMOMOIIBIO MaTpull M
OonpeAeauTeNeH, HHTEPIIPETUPOBATD MMOJYYEHHBIA PE3YJIbTAT;

UCIIOJIb30BAaTh CBOWMCTBA JEHCTBUM C KOPHSAMU ISl MPeoOpa3zoBaHUS
BBIPAKCHUU;

BBITIONHATE MPEOOpPa30BaHUS UYWCJIOBBIX BBIPAKEHUN, COJEPKAIINX
CTEIIEHU C PALIMOHAIBHBIM IMOKA3aTEIEM;

HCMOJIb30BaTh CBOWCTBA norapudmon JUISL npeoOpa3oBaHus
norapu@MUYECKUX BBIPAKECHUI;



CBOOOIHO OMEPHUPOBATH MOHATHIMH: UPPAIMOHANBHBIE, IOKAa3aTeIbHbIC U
jgorapuMHUUECKUe yYpaBHEHHs, HAXOAUTh WX PEIIEHUS C MOMOIIBIO
PaBHOCHJIBHBIX MEPEXOA0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHSATD OCHOBHBIE  TPHUTOHOMETPHUYECKUE dopmyner  ams
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBHIPAKECHUH;

CBOOOJHO OMEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATH HEOOXOoAMMBbIE (OPMYNIBI [ PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJICTHPOBATh peajbHbIE CHUTyallud Ha S3bIKE alreOpbl, COCTaBIAThH
BBIpQXKCHHSI, YpaBHEHHs, HEPaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIECI0BAThH
MOCTPOSHHBIE MOJIETN C MCIIOJIb30BaHUEM amlmapara aireOps.

DYyHKIUM U TPAPUKU:

CBOOOJIHO OMEpUPOBATH MOHATHAMH: (QYHKIHUSA, CHOCOOBI 3aJaHus
(yHKIMU, B3aMUMHO OOpaTHble (DYHKIUK, KOMMO3UIMS (QYHKIMH, Trpaduk
(yHKIMH, BBITOTHATH dJIEMEHTapHbIe TPeoOpa3oBanus rpadukoB QyHKIUH;

CBOOO/IHO OTNEPHPOBATH MOHATHIMH: 00JIACTH ONPEACICHUS U MHOXXECTBO
3HaYeHU PYHKINU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA;

CBOOO/IHO OIEpPHPOBATH TOHATUSMHU: YETHBIE W HEUETHBIC (YHKIUH,
nepuoandeckue QyHKINUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCHMYMBI
1 MUHHUMYMBI (QyHKIMM, HaunOoJblliee ¥ HaWMMEHbIIee 3Ha4YeHHWE (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJ/IHO OTIEpUPOBATH TIOHATUSIMU: CTEIICHHAsI (PYHKIHUS C HATypaJIbHBIM
U TIEJIBIM TTOKa3aTeeM, rpaduK CTETIeHHON (YHKIIMU C HATYypPaJIbHBIM U IIEJIBIM
nokasaresieM, rpaduKk KOpHSA N-oil CTENeHU Kak (YHKIHUU OOpaTHOU CTENEeHH C
HATypaJIbHBIM ITOKa3aTeNIEeM;

OIEepUpPOBATh MOHATUSMU: JIMHEHHAs, KBaApaTUYHAs U APOOHO-TUHEHHAas
(GYHKIIMK, BBIONHATH JJIEMEHTAPHOE UCCIENOBAaHWE M TOCTPOEHUE HX
rpaduKoB;

CBOOOJTHO OIEPUPOBATH MOHATHAMU: MOKa3aTeIbHAS U JorapupmMuyeckas
GbyHKIMHM, UX CBOMCTBA M rpadUKH, UCIOJIH30BaTh UX TpauKH I peIcHUs
YpPaBHEHHM;

CBOOOJTHO OTEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTIpeJICICHHE TPUTOHOMETPUUECKUX (DYHKITUI YUCTIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpaduku (QYHKIUN JUIsi WCCIENOBaHUS TPOIECCOB U
3aBUCUMOCTEM MPU PEIICHUU 33124 U3 IPYTUX YUYEOHBIX IPEIMETOB U peaIbHOU
’KU3HU, BEIPAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKIY BETMUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEPHUPOBATh MOHATHAMU: apudMeTndecKkass 1 reoMeTpudecKas
mporpeccusi, 06CKOHEUYHO yObIBAIOIasi T€OMETPUUYECKAs MPOTPECCHsl, TUHEHHBIH
U OKCIIOHEHLIMAJIBHBIH pOCT, (¢opMyla CIOXKHBIX IPOLEHTOB, HUMETh
MpEeJICTaBICHNUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUN JUIS PEIICHUs PEalbHBbIX 3a7ad MPHUKIATHOTO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH: TOCIEAOBATEILHOCTh, CIOCOOBI
3a1aHus MOCJIe1I0BATEIbHOCTEM, MOHOTOHHBIE u OrpaHUYEHHBIE

MOCJIE€I0BATEIbHOCTH, IOHUMATh OCHOBBI 3apPOXKJICHHUS MAaTeMaTHYECKOIo
aHaJIu3a Kak aHain3a 0ECKOHEYHO MaIbIX;

CBOOOJTHO OTEpUPOBATh MOHATHUSAMHU: HETPEPHIBHBIC (GYHKIIHH, TOYKA
paspsbiBa rpaduka QyHKIUU, aCUMIOTOTHI Tpadrka GyHKIINY;

CBOOOJIHO ONEpUPOBaTh MOHATHEM: (YHKIIUS, HENpPEphIBHAs HAa OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKIUI JIJIsl pelIeHUs 3a/1aY;



CBOOOJHO ONEpPHPOBATH MNOHATUSAMU: TEpBas W BTOpas MPOU3BOAHBIC
(GyHKUMH, KacaTenabHas K rpaduky (yHKLINM;

BBIYUCIIATh  NPOU3BOAHBIC CYMMBI, IIPOM3BEICHMUA, YacTHOIO U
KOMITO3ULIMH JIBYX (PYHKIUH, 3HaTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh F€OMETPUUYECKUNA U (PU3NYECKUN CMBICT MPOU3BOAHON IS
pelIeHus 3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUpOBaTh TMOHATHUAMM: MHOXKECTBO, ONEpalud Haj
MHOKECTBAMU;

VICIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OIHUCAaHUs
peaNbHbIX MPOILIECCOB U SIBJICHUM, MPU pEUICHUH 3a7ad U3 JAPYTUX YUEOHBIX

mpeaMETOB,
CBO6OIIHO ONICPUPOBATH NMOHATHAMU. OIIPCACIICHHUC, TCOPEMA, YPABHCHHC-
CJICACTBUC, CBOMCTBO MaTEMaTHU4YCCKOI O 06’BCKTa, JA0Ka3aTcIabCTBO,

PABHOCUJIbHBIC YPABHEHHUs U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOydaromuiicss MOJYYUT CIEAYIOIIUE
IpeIMETHBIE PE3YJbTAThI IO OTACIBHBIM TEMaM padoueil MporpaMmMbl Y4eOHOTO
Kypca «Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHAIN3a:

Yucia 1 BBIYUCIICHHSA:

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: HATypaldbHOE M I1EJI0€ YHUCIIO,
MHOKE€CTBA HAaTYypaJbHBIX U LEJIBIX YUCEN, UCIIOJIB30BaTh IIPU3HAKHU JIEIIMMOCTHU
uensix uucen, HOJ[ m HOK HaTypanbHBIX YuWcen s pELICHHs 3aaad,
IPUMEHATH aNroput™M EBknnaa;

CBOOOJTHO ONEPUPOBATH TOHITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABISITh KOMIUIEKCHBIE UMcia B alre0pandeckon u
TPUTOHOMETPUYECKON (hOpME, BBIMOIHATH apU(PMETHUECKUE ONEePALUd C HUMHU
¥ N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHSATUSMU: UPPAIMOHAIIbHBIE, TTOKa3aTEIbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOJIUTh WX PEHICHUS C MOMOIIBIO
PaBHOCHUJIBHBIX IIEPEX0/I0B;

OCYIIECTBJISITh OTOOpP KOpHEH TpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJTHO OINEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HE0O0XOoAMMbIE (OPMYNIBl [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATH MOHATUAMM: CUCTEMA U COBOKYITHOCTh YpaBHEHUH
U HEpPABEHCTB, PAaBHOCUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHs, HAXOIUTh
peleHnss CHUCTEMBl M COBOKYIIHOCTEM palHMOHAIBHBIX, WPPALUOHAJIBHBIX,
MOKA3aTeJIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUN U HEPABEHCTB;

pemars palrOHaJbHEIE, VPpALMOHAJIBHBIE, IIOKa3aTEIbHBIE,
jgorapuMUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs M HEpPaBEHCTBA,
COZIeprKallie MOYJIM U IApAMETPBIL;

OPUMEHSATH Tpa)MuecKre METObI U1l PELICHNS YPABHEHUI U HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJICIMPOBATh peajbHbIE CUTyallud Ha S3bIKE aureOpbl, COCTaBIATH
BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a/a4H,
HCCJIEI0BAaTh MOCTPOEHHBIE MOJENIM C HCIOJb30BAHMEM alapaTta ajareopsl,
MHTEPIPETUPOBATH ITOTYYCHHBIA PE3yJIbTaT.



DyHKIUHN U TPaPUKH:

CTPOUTh TpapUKU KOMIO3ULUUU (YHKUUNA C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHNS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYecCKHMe oOpa3bl YpaBHEHHH U HEPABEHCTB Ha
KOOPJVHATHOM IUIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: TpaQUKA TPUTOHOMETPUUYECKUX
byHKIMI;

OPUMEHATh (PYHKIMHU JUIsI MOJAEIUPOBAHUS M HUCCIEIOBAHUS PEaTbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4€CKOro aHAJIHM3A:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO  JJIsl  UCcleAoBaHMs  (QYHKUMUA  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HaNOOJbIlIEe U HAUMEHbIIee 3HaYeHUs! (YHKIUU HEMPEPbIBHON
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJIHYIO JUISl HAXOXKAEHUS HAWIY4ILIEro PEIICHUs B
OPUKIAJHBIX, B TOM YHUCJIE COLUMAJIbHO-DKOHOMUYECKHX, 3aj]ayax, i
OTIpEJICICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca, 3aJaHHOTro (HOopMysoi wiu
rpadukom;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: TEPBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAXOJIUTh MEPBOOOpPA3HBIC ANEMEHTAPHBIX (DYHKIUN U BBIYUCIATDH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HaXOAUTh IUIOMAAN TUIOCKUX (GUTYp U OOBEMBI TeJl C MOMOIIBIO
UHTErpana;

UMETh IPEJICTABICHUE O MAaTeMATUYECKOM MOJEIUPOBAHUU HA IIPUMEPE
cocraBieHus quddHepeHINaTbHBIX YpaBHEHUIH;

pemars NpUKIagHbIe 3a4a4M, B TOM YUCIIE COLMAIBHO-3KOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBaMU  MaTeMaTHYECKOro  aHaJIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypChl

MHO0%ecTBO
JNENCTBUTEIIBHBIX YUCEI.
MHoOrouneHsl.
PanvionaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

24 1

OYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
IEJTBIM TTOKa3aTesIeM

12 1

ApubMeTnuecKknii KOpeHb
N-0¥ CTETEHHU.
HppaunonanbHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIHS.
[TokazarenbHble ypaBHEHUS

10 1

Jlorapudmuyeckas
GbyHKIHS.
Jlorapudmuueckue
ypaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUS U YPABHECHHUS

TlocnenoBarenbHOCTH U

10
IIPOrpeccuu

HenpepriBHble (QyHKIUH.

[TpownsBoaHas 20

[ToBTOpenue, o6o01IICHNE,

cUCTeEMAaTHU3aIus 3HaAaHNN

OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Uccnenoanue hyHKIUM ¢
MMOMOIIBIO TPOU3BOTHOM

22 1

[TepBooOpaznas u
HHTETrpaj

12 1

I'pacduku
TPUTOHOMETPHUYECKHUX
GyHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHeie,
MoKasareabHble U
norapupmMuiecKue
HEpaBEHCTBA

24 1

KowmruiexcHble uncia

10 1

HaTypaJ'ILHHC H OCJIbIC
qucjia

10 1

Cucremspl palMOHalIbHbIX,
UppalMOHAIBHBIX
[IOKA3aTeIbHBIX U
sorapu(pMUIECKuX
YPaBHEHUH

12 1




3ajauu ¢ nmapameTpamMu 16 1
[ToBTOpeEHwme, 0606H16HIiI€, 16 5
cucreMarui3anus 3HaHuUu
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOYECTBEHHOTO aIapara
JUI PELICHUs 3a1a4

ParmmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE IPOOH

PanmoHaasHbBIE YKCIA.
OOBIKHOBEHHBIE H
JECATUYIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MIePUOANYECKHUE TPOOH

[Tpumenenue apooeit u
MPOLIEHTOB JUIS PELICHUS
NPUKIIaJHBIX 3a/1a49




[Tpumenenue apoodeit u
IMPOLCHTOB JId pCHICHUSA
IMPUKIAAHBIX 3aaa4

JlelicTBUTEIIbHBIEC YHCIIA.
PanmonanesHbie 1
HWppalMOHAIbHBIE YHCIIA

ApudmMernueckue onepanuu
C IEUCTBUTEIHHBIMH YHCTIAMU

10

Monynbs AeCTBUTEIBHOTO
YHUCJIa U €T0 CBOMCTBA

11

[TpuOmmkEHHBIE BBIYUCIICHUS,
MpaBUJIa OKPYTJICHUS,
MIPUKUIKA U OLEHKA
pe3yJsbTaTa BRIYUCICHAN

12

OCHOBHBIC METOIBI PEIICHUS
LIETTBIX U APOOHO-
paIMoOHaIbHBIX YPABHCHHH U
HEPABCHCTB

13

OCHOBHBIC METOIbI PEILICHUS
LIEJIBIX U APOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPAaBCHCTB

14

OCHOBHBIE METOIbI PEILICHUS
LEeNBIX U JPOOHO-
palMoHAIBLHBIX YPaBHEHUN U
HEPaBEHCTB




15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenne
MHOTOYJIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ punmentamu. Teopema
Buera

17

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUILbI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUS

20

Onpenenurenb MaTPULBI 2X2,
€ro TeOMEeTPUYECKHUIl CMBICT U
CBOICTBA; BHIYUCIIEHUE €TO
3HAYCHUS

21

IIpumeHneHne onpenennuTes
JUISL PELLIEHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemienne MMPUKIIAIHBIX 3a/1a4
C IIOMOIIIBIO CUCTCMbI




JIMHEWHBIX YPaBHEHUN

23

Pemenne npukiaaHeIx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24

KonTponsHas padora:
"PanmonanbHbIe ypaBHEHHS U
HepaBeHCTBa. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

DyHKIHUSA, CTIOCOOBI 3a/TaHUs
¢byskun. Bzanmuo
oOpaTHbIe QYHKIIHNH.
Kommnozumus ¢hyakimii

26

I'padux byaKIIHN.
DJieMeHTapHbIe
npeoOpazoBaHus TpaguKoB

byHKINN

27

Ob6nacTh onpeaeneHus u
MHO>KE€CTBO 3HAYCHHI
¢dbyakuu. Hymu ¢yHkimm.
[IpomexxyTku 3HaK
MOCTOSIHCTBA

28

YETHbIe U HEUETHBIC
¢byukuun. [epuonnyeckue
¢byukun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaKCI/IMYMI)I U MUHUMYMBI




¢bynkuuu. Haubonpmee u
HaMMEHbIIIee 3HAYCHNE
(GYHKIMU Ha TPOMEKYTKE

30

JIuneliHas, KBaApaTU4yHas u
npoOHo-THHEHHas pyHKIHH

31

DneMeHTapHOE UCCIIeIOBAaHNE
1 IOCTPOEHHE TPaUKOB ITHX

byHKIINN

32

DJIEeMEHTapHOE UCCIIETOBAHUE
U TIOCTPOEHUE TPaUKOB ITUX

byHKINNA

33

CrereHp ¢ HelbIM
nokazareyieM. buaom
Hrrotona

34

Crenelb ¢ LEJIbIM
nokazareyieM. buaom
Hrrotona

35

CrenenHas GyHKITUSA C
HaTypaJbHbIM U LIEJIBIM
nokazareneM. EE cBoiicTBa u

rpaduk

36

KontponbHas padoTa:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpaguk”

37

Apupmerrueckuii KOpeHb
HaTypaJIbHOM CTEIEHU U €T0




CBOICTBA

38

ApupmeTnueckuii KOpeHb
HAaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

39

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEpKAINAX
CTETeHU U KOPHU

40

[TpeobpazoBaHust YHUCIOBBIX
BBIPAKEHUI, COACPKAIINX
CTENIEH! U KOPHHU

41

[IpeobpazoBaHuUst YHCIOBBIX
BBIPAKEHUI, COACPIKAIINX
CTEIEHU U KOPHU

42

HppannonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI pElIeHUS
UppalMOHANILHBIX YPAaBHEHHM

43

HppanuonanbHbie
ypaBHeHUs. OCHOBHbBIE
METO/IbI peIICHHS
UppalMOHANILHBIX YPaBHEHHM

44

HppaunoHaibHble
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELICHUS
UppalMOHAIBHBIX YPaBHEHUN

45

PaBHOCHUIIBHEIE Mepexo bl B




PCIICHNU UPPALUOHAIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEIE Nepexobl B
PEIICHNHU UPPALUMOHAIBHBIX
ypaBHEHU I

47

PaBHOCHIBHEIE Nnepexobl B
PEIICHNHU UPPALUOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIBHEIE NepexoJbl B
PEIICHNHU UPPALIUOHAIBHBIX
ypaBHEHUU

49

CpoiicTBa U rpaguK KOpHS n-
Ol cTeneHu Kak (PyHKIIMU
00paTHOM CTETIEHU C
HaTypaJIbHbIM TOKa3aTelieM

50

CaoiicTBa u rpaduK KOPHS n-
O CTETIeHU KaK QPYHKIHH
00paTHOM CTENeHH ¢
HATYpaJbHBIM ITOKa3aTelIeM

51

KonTponbHas pabora:
"CpoiicTBa 1 rpaduK KOpHS
N-0 CTEIEHHU.
Uppanmonanbusie
ypaBHeHus"

52

CreneHb ¢ pallMOHAJIbHBIM
mokasaTrelieM U €€ CBOUCTBA




53

Crenenb ¢ palluOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

54

Crenenb ¢ palliOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

55

[TokazarenpHas pyHKIHA, €€
CBOICTBa U rpaduk

56

Ucnonws3oBanue rpaduka
(GYHKIMM JUTS peIIeHUs]
ypaBHEHUU

57

Hcnonws3oBanmne rpaduka
(GYHKIMM JUTSL pereHust
ypaBHEHUU

58

[Toka3zarenbHble ypaBHEHUSI.
OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX YPaBHEHUM

59

IlokazaTennHBIC YpaBHCHMU.
OcHOBHBIC MCTOABI pECIICHUSA
II0Ka3aTCJIBbHBIX ypaBHeHI/Iﬁ

60

IlokazaTennHBIC YpaBHCHMU.
OCHOBHBIC MCTOJbI PCHICHHA
IIOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

61

KonTtposnrHas padora:
"IlokazarenbHas GyHKIUS.
Iloka3zarenbHble ypaBHEHU"

62

Jlorapugm uucna. CoiicTBa
norapudpma




Jlorapudwm yucna. CBoiicTBa

63
norapudma

64 Jlorapudwm gucia. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYpATbHBIC
Jorapu@msl

66 JlecsiTHUHBIC U HATYpAJIbHBIC
Jorapu@msl
[IpeobpazoBanue

67 BBIpAKEHUH, COJIEpPIKAIINX
Jorapu@msl
[IpeobpazoBanue

68 BBIpAKEHUH, COJIEpIKAIINUX
sorapudmbl
[IpeobpazoBanme

69 BBIpAKEHUH, COJIEpIKAIINX
sorapudmbl

70 Jlorapudmudeckas GyHKIINS,
e€ cBoiicTBa U rpaduK

71 Jlorapudmuueckas GyHKIHS,
e€ cBolicTBa U rpaduk
Hcnonb3oBanue rpaduka

72 GYHKIMH TS peHICHUS
YpaBHEHUH

73 Hcnonb3oBanue rpaduka

(GYHKIHH TS peIIeHUST




YpaBHEHUI

74

Jlorapudmmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
norapupMUIECKUX
YpaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
Jorapu(PMUIECKux
ypaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI pelIeHUS
JorapuPMUIECKuX
ypaBHEHUU

77

PaBHOCUIIbHBIE TIEpEXObl B
pelIeHnH JorapupMuuecKux
ypaBHEHU M

78

PaBHOCUIIBHBIE IEpEXOBI B
peleHnH JorapupMIUIecKux
YPaBHEHUI

79

KonTtposnrHas padora:
"Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckne
ypaBHeHus"




80

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

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YK CIIOBOTO
aprymeHTa

84

Tpuronomerpudeckas
OKPY’KHOCTb, OIIpeIeIICHHE
TPUTOHOMETPHUYECKHUX
(YHKIIUNA YUCIIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeJIeIICHHE
TPUTOHOMETPUYECKHUX
(GyHKIHI 4UCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmyIbl

87

OCHOBHBIE




TPUTOHOMETPUYCCKHUE
bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmybl

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbl

90

[IpeoGpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

91

[IpeoGpa3zoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUU

92

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPaKECHUI

94

Pemenue
TPUTOHOMETPUYECKHUX
YPaBHEHUI

95

Pewrenne
TPUTOHOMETPUYECKUX
YPaBHEHUH




96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHU I

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

101

KonTtponbHas padoTa:
"TpuroHoMeTpruyecKue
BBIPAKEHUS U
TPUTOHOMETPHYECKHE
ypaBHEHUS"

102

IlocienoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MOCJIEIOBATEILHOCTEM.
Metoa MmaTeMaTHUECKOM
WHYKIUU

103

MoHOTOHHEIE U




Ol"paHI/I‘IeHHbIC
[IOCJIEI0OBATEILHOCTH.
Hcropus ananusa
OECKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccust

105

I'eomerpuueckas nmporpeccust

106

beckoneuyHo yObIBarorast
reoOMeTpHYeCcKast MPOTPeCCHs

107

CymMma GecKoHEeYHO
yObIBaroLIei reoMeTpruYecKou
Mporpeccuun

108

JIuHelHbI 1
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyina CI0KHBIX
MIPOLIEHTOB

109

JIunelnHbIil n
AKCMOHEHIIMAILHBIA POCT.
Yucno e. DopMyia CIOKHBIX
MIPOLIEHTOB

110

Vcnonbs3oBaHue Nporpeccun
IUISl PELIeHUs pealbHbIX
3aJja4y NPUKIIaHOTO
XapakTepa

111

KonTponpHas pabora:
"[TocneqoBaTeNbHOCTH U




nporpeccun”

HenpepriBHble QYyHKIIMM U UX

112 .
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKUINN

114 CpoiicTBa (hyHKIMH
HEMPEPBIBHBIX HAa OTPE3KE

115 CpoiicTBa (hyHKIMIM
HENPEPBIBHBIX HA OTPE3Ke

116 Merto1 UHTEPBAJIOB IJIst
peleHus HePaBEHCTB

117 Meto1 UHTEPBAJIOB IJIst
pelIeHNs HEPaBEHCTB

118 Merto1 UHTEPBAJIOB IJIst
pelIeHNs HEPaBEHCTB
[Ipumenenne cBOMCTB

119 | nHenpepbIBHBIX (DYHKIHH 17151
pelieHus 3aaa4
[IpumeneHnne CBONCTB

120 | wenpepsIBHBIX QPYHKUIUN AJst
pelieHus 3aaa4y
[IepBas u BTOpas

121 | P P
MIPOU3BOJIHBIE (DYHKITUU
OnpexaeneHue,

122 PeA

FCOMCTpI/I‘-ICCKI/Iﬁ CMBICIJI




IIPOU3BOTHOM

Omnpenenenue, GU3NIECKU

123 .
CMBICTT TIPOU3BOTHOM

124 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

125 YpaBHeHUE KacaTeIbHOU K
rpaguky GyHKIUN

126 [Ipon3BOIHEIE 3IIEMEHTAPHBIX
byHKINNA

197 [Ipon3BOIHBIE 3ITIEMEHTAPHBIX
byHKINNA
[IpousBoHAS CYMMBI,

128 MIPOM3BEICHUSI, YACTHOTO U
KOMIO3UITUHU (DYHKITUH
[IpousBoHAS CYMMBI,

129 MIPOM3BEICHUSI, YACTHOTO U
KOMIMO3HUIUU (DYHKITUH
[IpousBoiHASI CyMMBI,

130 MPOM3BEICHUSI, YACTHOTO U
KOMITO3UIIUH (PYHKIUN

131 KontponbHas padoTa:
"IIpousBoanas"
[ToBTOpenue, 060061IeHNE,

132 CUCTEMATHU3AIUA 3HAHUN:

"VYpaBHeHus"




[ToBTOpeHnue, 060061ICHNE,

133 | cucremaru3arys 3HAHMIA: 1
"qDYHKIII/II/I"

134 HroroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBas KOHTpOJIbHASA 1 1
paborta

136 [ToBTOpenue, o6ooOIICHNE, 1
CHUCTEeMaTH3allusl 3HAHUI

OBUIEE KOJIMYECTBO YACOB
136 10

10 ITTPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON
K HCCIIEJIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIEIOBAaHUIO (DYyHKITHIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeneHnne Tporu3BOIHOM
K MCCIICIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTD H
AKCTPEMYMBI

[Ipumenenne nporu3BOIHOM
K UCCJEeI0BAaHUIO (DYHKIIHI
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM
K UCCIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI




IIpuMeHeHne npon3BOIHON
K MCCIICIOBAaHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

Haxoxnenrne HaubobIIero
Y HAMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxaenrue HaubobIIero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHM HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMH Ha
OTpe3Ke

10

Haxoxnenrne HanOoJIbIIero
Y HAMMEHBIIIETO 3HAUCHUS
HENPEPBIBHOW (PYHKITMHU Ha
OTpE3Ke

11

Haxoxnenue HaubobIero
Y HaUMEHBILIETO 3HAYCHUS
HEenpephIBHON (DYHKIIMHM HA
OTpe3Ke

12

HaxoxnaeHue HaHOOJIBIIETO
1 HAMMCHBIICTI'O 3HAYCHU




HEeNpepbIBHON (QYHKIUU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUI HaXO0XACHUS
HaWIY4IlIEero peleHus B
MIPUKIIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HaWTY4IIEero peieHus B
MIPUKIIAIHBIX 3a7a4ax

15

[IpuMeHeHne npon3BoIHON
IUTSL OTIPENIEIICHUS] CKOPOCTH
U YCKOpEHUS Ipoliecca,
3aIaHHOTO (POPMYJION WK
rpagukoM

16

[IpumeneHnne Tporu3BOIHOM
JUIS OIIPEJICIIEHUS CKOPOCTH
U YCKOpEHUS Mpoliecca,
3aJlaHHOTO POPMYIION WU
rpagpukomM

17

Kommnosunus ¢yHkimii

18

Kommnosunus ¢yHkumii

19

Kommnosunus ¢yHkimii

20

I'eomerpuueckue oOpa3sbl
yYpaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH




21

I'eomerpuueckue oOpa3bl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHas padora:
"UccnenoBanue GyHKIHA C
MTOMOTIIBIO TTPOU3BOTHON"

23

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTapHBIX (PYHKIUH.
[IpaBuna HaxoxaAeHUS
epBOOOPa3HBIX

25

[TepBooOpasnbie
AJIeMEHTapHBIX (PYHKITUH.
[IpaBuna HaxoxaeHUs
MepBOOOPA3HBIX

26

Hurerpai.
['eoMeTpuueckuii CMbICI
UHTerpaia

27

Breruucnenue
ONpeAeIEHHOTO UHTErpaja
o ¢opmyne Herotona-
JletioHuIIa

28

Brruncienune
OTIPENIeIEHHOTO UHTErpaia
o ¢opmyne HeroToHa-




JletiOHua

29

[IpumeHeHnne uaTErpaa
JJI1 HaXOXKACHUA
IO e TIIIOCKUX (PUryp

30

IIpumeHnenne nHTErpaa
IUTSL HaXOKIEHNUSI 00BEMOB
TCOMETPHUUCCKUX TCII

31

[Ipumeps! permeHui
g epeHInanbHbIX
ypaBHEHUU

32

[Ipumeps! permeHui
g epeHInanbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJENUPOBAHUE pPeaTbHbIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnanTbHBIX
ypaBHEHU M

34

KonTponsnas pabora:
"[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(bYHKIMH, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U




rpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMY, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIHMY, UX CBOWCTBA U
rpaduxu

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX
YPaBHEHHIA C TIOMOIIHIO
TPUTOHOMETPHUYECKOM
OKPY>XHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYECKHX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPYKHOCTHU

43

OT10op KopHeit




TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKOHN
OKPY>KHOCTHU

44

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemrenue
TPUTOHOMETPHUICCKUX
HEPaBEHCTB

48

KonTponbnas pabora:
"I'paduknu
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuyeckue
HepaBeHCTBA"

49

OCHOBHBIC MCTObI

peuICHU IMOKAa3aTCIbHBIX

HEpPaBCHCTB

50

OCHOBHBIE METOIBI




peLIECHHS MTOKA3aTEIbHbIX
HEPABEHCTB

51

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIbI
pEIICHUS MOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
pereHus
JorapuPMUIECKuX
HEPaBEHCTB

54

OCHOBHBIE METOIEI
perieHus
JorapuPMUIecKux
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OcCHOBHBIE METO/IBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pElIeHUs UPPALMOHATBHBIX




HEpPABEHCTB

58

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATBLHBIX
HEPABCHCTB

59

OCHOBHBIE METOIbI
PEIICHUS UPPAMUOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
pEIICHUS HPPAMUOHATBLHBIX
HEPABCHCTB

61

I'paduaeckue meToap!
pelieHus: UpparMoOHaATLHBIX
ypaBHEHUU

62

I'paduaeckue meToap!
pElIeHUs UPPALMOHATBHBIX
ypaBHEHUU

63

I'padmyeckue meTo b1
pelIeHUs MOKa3aTeIbHbIX
ypaBHEHU M

64

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX
HEPAaBEHCTB

65

I'papuueckue MeTo b1
peLieHus
sorapu(pMUIECKuX
YPaBHEHUN




66

I'padmyeckue MeTo b1
pereHus
norapupMUIECKUX
HEPaBEHCTB

67

I'padmyeckue MeTo b1
pereHus
Jorapu(PMUYECKUX
HEPaBEHCTB

68

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PpMUIECKUX
ypaBHEHUU

69

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PMUIECKuX
ypaBHEHUU

70

I'padmyeckue meTo b1
pelIeHUs T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyeckue meTobl
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

72

KonTponeHas padoTa:
"HppannoHalbHEIE,




II0Ka3aTCJIbHBIC U
Jorapu(pMUICCKHe
HepaBeHCTBa"

73

KomruiekcHbie uncna.
Anrebpanveckas u
TPUTOHOMETPHUYECKAS
(dhopmBI 3anucu
KOMITJICKCHOTO YHUCJIa

74

KowmruiekcHbie uncna.
AnreOpandeckas u
TPUTOHOMETPUYECKAS
(dhopmBbI 3anucu
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue
OTIepaIyy C
KOMIUIEKCHBIMHU YHCIIaMHU

76

Apubmernueckue
OTIepaIyy ¢
KOMIUIEKCHBIMHU YHCIIAMHU

77

N3obpaxenue
KOMIUICKCHBIX YUCEI Ha
KOOPJMHATHOM IJIOCKOCTH

78

N3obpaxenue
KOMILJIEKCHBIX YHCeT Ha
KOOPJIUHATHOU TIOCKOCTH

79

®opmyna Myaspa. Kopau




N-O1 CTEIECHU U3
KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau
N-0¥ CTENIEHU U3
KOMIUIEKCHOTO YHCIIa

81

[IpumeHeHne
KOMIIJIEKCHBIX YHCEI JUIsI
pelieHus GpU3nIecKux u
reOMEeTPUUECKUX 3a/1a4

82

KonTpossnast pabora:
"KommiekcHspie yncna'

83

HarypaneHbie u nensie
qucia

84

HarypanbHeble u 1ienbie
qucna

85

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

86

[IpumeHeHue nMpu3HaAKoOB
JETMMOCTH LIEJIBIX YHCe

87

[IpumeHeHue nNpuU3HAKOB
JETMMOCTH LIETIBIX YHCEI:
HOJ u HOK

88

[IpumeHenue nNpu3HaAKOB
JETMMOCTH LIETIBIX YHCE:
HOJl u HOK

89

[IpumeHeHne NpU3HAKOB




JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH 110 MOOYJIIO

90

[IpuMeHeHne pu3HAKOB
JEIMMOCTH LIEIIbIX YUCEI:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IIEIJIBIX YHCEIT:
anroput™ EBkinmnaa s
peLIeHHs 3a1a4 B IEIbIX
qHUCIax

92

KonTpossHas pabora:
"Teopus nensix yncen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OcHOBHBIE METOBI
pELIEHUS CUCTEM U
COBOKYITHOCTEMN
palMOHAIbHBIX YPaBHEHUU

96

OCHOBHBIE METOIBI
pEIIeHUs CUCTEM H




COBOKYITHOCTEM
AppanroOHaAIBHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
ITOKA3aTENbHBIX YPAaBHEHHUI

98

OCHOBHBIE METOJIbI
peuIeHust CUCTEM U
COBOKYITHOCTEM
MTOKA3aTENbHBIX YPAaBHEHHUU

99

OCHOBHBIE METOIBI
pELICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(PMUIECKuX
ypaBHEHUU

100

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
YPaBHEHUI

101

[IpumeHeHue cucteM K
pELIEHUI0 MaTeMaTUYECKUX
3a/1a4 U 3a71a4 U3
pa3nu4HbIX o0nacTeit
HAyK{ U peaJIbHOM KHU3HH,
MHTepHpeTanus




MOJIYYCHHBIX pPC3YJIbTATOB

102

[Ipumenenne cucreM K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 U 3aJ1a4 U3
pas3IUYHBIX 00sIacTen
HayKHU U pEaIbHOU KU3HH,
MHTEpIIpEeTaLHs
MOJIyYE€HHBIX Pe3yJbTaTOB

103

[IpuMeHeHne HEpaBEeHCTB K
PELICHUIO MaTeMaTUYECKIX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HAaYKH U PeaibHOM KU3HHU,
MHTEpIpeTanus
MTOJTYYEHHBIX PE3YJIbTATOB

104

KonTtponbHas padoTa:
"CucreMsl pallMOHaIbHBIX,
UppalMOHAIbHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHeHUI"

105

PanmonaneHble ypaBHEHUS
C mapameTpaMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rnapaMmeTpamu




PanmoHanbHBIE CUCTEMEI C

107
napameTpamMu
HppaunonaisHbie

108 | ypaBHeHUs, HEPABEHCTBA C
napameTpamMu

109 HppanmoHanbHbIe CUCTEMBI
C mapamMeTpaMu
[TokazarenbHbIe

110 | ypaBHeHUs, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
napaMmeTpamu
Jlorapudpmuueckue

112 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTpamu

113 Jlorapudmuueckue
CUCTEMBI C apaMeTpaMu

114 Tpuronomerpuyeckue
YpaBHEHHUS C MapaMeTpaMu
Tpuronomerpuyeckue

115 HEpPaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMHu
[Toctpoenue u

117

HUCCICIOBaHUC




MaTeMaTHYECKUX MOJENIEH
peaNbHBIX CUTYALMM C
IIOMOIIIBIO YPABHEHHH C
rapameTpamu

118

[TocTpoenue n
HCCIeA0BaHuE
MaTE€MaTHYECKUX MOJENIEH
peanbHBIX CUTYALHM C
ITOMOIIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamMmu

119

[Toctpoenune u
Hcchea0BaHue
MaTeMaTUYECKUX MOJIeIer
peanbHBIX CUTYaIUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH C mapameTpaMu

120

KonTponsnas pabora:
"3agaym ¢ nmapameTpamu"

121

[ToBTOpEHUE, 0000IICHNE,
CUCTEMATHU3AIUS 3HAHMIA:
"VpaBuenus"

122

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMATU3AIUS 3HAHHIA:
"VYpaBHeHus"

123

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTH3aIMsl 3HAHWA:




"VpaBuenus. CucteMbl
ypaBHEHUI"

124

[ToBTOpenue, o6oodIIEHNE,
CHCTEMAaTH3aIlHsI 3HaHWH:
"HepaBencrsa"

125

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIHsI 3HAaHWH:
"HepaBencrna"

126

[ToBTOpeHue, 0600IICHNE,
CHCTEMAaTH3aIHs 3HAHWH:
"Hepasencrsa"

127

[ToBTOpEeHuUe, 0600IICHNE,
CHCTEeMaTH3aI1s 3HAaHW:
"IIpousBoHas u eé
npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTU3alMs 3HAHMIA:
"IIpousBoHas u eé
npuMeHeHue"

129

[ToBTOpEHUE, 000OIICHNE,
CHUCTeMaTU3alysl 3HAHMMH:
"I[IpousBoHas u eé
npuMeHeHue"

130

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUS 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

[ToBTOpenue, o6oodIIEHKE,

131 cHCTEMaTH3aI1s 3HAHUMN: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6o0IICHNE,

132 CHCTEMAaTHU3alMs 3HAHUI: 1
"qDYHKIII/II/I"
[ToBTOpenue, o6ooOIIEHNE,

133 cHCTEMAaTH3alMs 3HAHWIA: 1
"(DYHK]_[I/H/I"

134 HroroBas KOHTpOJIbHASA L 1
pabota

135 Hrtorosast KOHTpoOJIbHASA 1 1
pabota

136 [ToBTOpEHME, O606H1€HI:IC, 1
CHCTEMAaTH3alMs 3HAHUI

OBILIEE KOJIMYECTBO
136 10

YACOB II10 ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Koxa
NMpoBepseMo
ro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHON NPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATUSMHU: PALUOHATIBHOE M JIEHCTBUTENIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, POLIEHTHI

1.2

BoimonuaTe  apudMmeTHueckue  onepanuMM € PalUOHAIBHBIMH U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BrmmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYHMCIICHUA, HCIIOJIB3YA ImpaBHjia
OKPpYIJICHH:, JCJIaTh IPUKUAKY U OLICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IICJIBIM IOKa3aTeleM, CTaHJapTHas
(dbopma 3ammcu IEHCTBUTEIBHOTO YHCJIa, KOPEHb HATYPAJIbHOU CTETICHH;
HCIIOJIh30BaTh MOAXOASAIIYI0 (OPMY 3alUCH JACUCTBUTEIBHBIX YUCEN IS
pelieHus MPaKTUUECKHUX 3a/1a4 ¥ TIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh NOHATHUAMHU: CHHYC, KOCHHYC M TAaHI€HC IPOU3BOJIHHOTO
yria; WCMHOJb30BaTh 3alliCh IPOU3BOJBLHOIO YIila dYepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/Ifl 1 HCPABCHCTBA

2.1

OHepI/IpOBaTB IOHATHUAMU: TOXKIAECTBO, YPAaBHCHUE, HCPABECHCTBO, LICIIOC,
PadrOHAJIbHOC, HppauOHAIBHOC YpaBHCHHC, HEPABCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHC

2.2

BoimonHaTe  mpeoOpazoBaHUs ~TPUTOHOMETPUYECKHX  BBIPAKEHUH U
peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI

2.3

BeinonsaTe npeoOpa3oBaHus LEJbIX, PAMOHAIBHBIX U UPPallMOHATBHBIX
BBIPQXEHUII M pelaTh OCHOBHBIE THUIBl IENbIX, pAlHMOHAIBHBIX H
UppalMOHANIbHBIX YPAaBHEHUN U HEPaBEHCTB

2.4

HpI/IMeHHTL YPaBHCHUSA W HCPABCHCTBA JIS1 PCHICHUSA MATEMATUYCCKHUX
3ala4 U 3a71a4 U3 pa3jIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCaJIbHBIC CHUTyallUM Ha SA3BIKC anre6pbl, COCTaBJIATH
BbIPpAKCHHUA, YPAaBHCHUSA, HCPABCHCTBA 110 YCIIOBHUIO 3a1a4d, UCCIICAOBATDH
MMOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allllapaTra anre6p1>1




OyHKIMH U TpapuKH

OnepupoBaTh NOHATHAMU: (PYHKIHS, CIOCOObI 3amaHus (DyHKIHH,

3.1 o0nacTe ompeneneHUss W MHOXKECTBO 3HaueHUil (QyHkumu, rpaduk
(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
3.9 OnepupoBaTh TOHITUSAMH: YETHOCTH M HEYETHOCTh (YHKIHU, HYIU
' (YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUH J1s1 peIICHUST ypaBHEHUI
3.4 Crpoutrp ¥ uMTaTh rpauKU JIUHEHHON (QYHKIUHU, KBaJpaTUYHOU
' ({yHKIMY, CTENIEHHOW (PYHKIUU C 1IeTBIM [T0Ka3aTeleM
Ucnonw3oBarh rpaduku (QyHKIUN I8 HWCCIAEAOBAHUS MPOLIECCOB U
35 3aBUCHUMOCTEH TMpHU PEIICHHH 3a7ad U3 JAPYruX ydeOHBIX MPEJIMETOB U
' peaTbHOM  JKW3HW, BBIpAXKaTh (QOPMYITAMH  3aBHCHMOCTH  MEXIY
BEITUIMHAMH
4 Hauana maTeMaTndeckoro anaiansa
41 OnepupoBaTh TOHATHSMH: ITOCIICJOBATEIILHOCTD, apupMETHIeCKas |
' reoMeTpHYecKas IPOrPecCuu
OnepupoBaTh TOHATHSIMH: OECKOHEYHO YOBIBAIOIas T'€OMETpHUYECKast
4.2 nmporpeccus, CcyMma OECKOHEYHO  YyOBIBAIONIEH  T'€OMETPUUYECKON
Mporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOWMCTBA TMOCHEAOBATEIBHOCTE U MPOTPECCUU A
' pelIeHUs pealIbHbIX 3aJa4 MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaTr Uil  ONUCAHUs
5.2 pEabHBIX TMPOIIECCOB U SBJICHUM, NpPU pPEIICHUU 3aJad M3 JPYTrux
y4eOHBIX MPEIMETOB
5.3 OnepupoBaThb  NOHATUSAMHU:  OINpENEICHHE, TEopeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kox
npoBepsieM IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
oro o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJibTara
1 Uwucna v BEIYUCICHUS




OnepupoBaTh NOHATHSMHU: HATypajbHOE, LEJI0€ YHUCIIO; MCIOJIb30BATh

1.1 MPU3HAKU JICJIMMOCTH LEJNbIX YHCEJ, Pa3JIOKEHUE 4YHuClIa Ha MPOCThIE
MHOKHUTEIH JUI PeIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHUEM: CTENIEHb C PALIMOHAIILHBIM [10Ka3aTEIEM
13 OmnepupoBaTh MOHATUSAMH: JIOTApU(M YKCIIA, TECATHYHBIC M HATYpaJIbHbBIE
' norapuQmeI
2 VYpaBHEHMS 1 HEPaBEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU JUIsI MPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 OTIEPHPOBATh TIOHATHSAMH: TOKa3aTeIbHOE YpaBHEHHWE M HEPAaBEHCTBO;
pelaTh OCHOBHBIE THITHI IOKA3aTENIbHBIX YPAaBHEHHI U HEPABEHCTB
BemonHATE mpeoOpa3oBaHUsl BBIPAKEHHH, COJAEPKAIIUX JIOTapUpMBI;
2.2 OTIEPHPOBATH TOHATHIMHU: JIOTApH(PMHUUYECKOE YpaBHEHHE W HEPaBEHCTBO;
peraTh OCHOBHBIC THITHI JIOTAPU(PMHIUECKUX YPABHEHNUH U HEPABEHCTB
2.3 HaxomuTh penieHus mpocTeHImmX TpPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEHHBIX YPABHEHUHN U €€ PEIICHHUE;
24 WCTIONb30BaTh  CHUCTEMY  JIMHEWHBIX  ypaBHEHHWH  JUII  PEUICHHS
MPAKTUYECKHX 3a/1a9
95 Haxomute  pemieHuss  OpoCTEHIIMX  CHUCTEM M COBOKYMHOCTEH
' palMoHaIbHBIX YPaBHEHUN U HEPABEHCTB
MojenupoBaTh pealbHble CUTyallUM Ha $3bIKE anreOpbl, COCTaBIATh
2.6 BBIPQXKEHUS, YPAaBHEHMsI, HEPABEHCTBA M CUCTEMBI IO YCIIOBHUIO 3a/1a4H,
HCCIIeI0BaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAaHUEM amnmnapaTa anreopbl
3 OyHKIIUU U TpapuKu
OnepupoBaTb MOHATUAMHU: TMEpUOJMYECKAss (QYHKLUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMa (QYHKIUH, HauOoJiblliee U
' HalMEHblIlee 3HaueHUs (PyHKLMH HAa IPOMEXKYTKE; MCII0JIb30BaTh UX IS
uccienoBaHus QyHKINH, 33JaHHON TpapuKoM
OmnepupoBaTb MOHATUAMU: Ipa(UKU MMOKa3aTEIbHOH, JIorapu(pMUUEeCKOl n
3.2 TPUTOHOMETPUUECKUX (PYHKIMI; H300pakaTh HUX HAa KOOPAWHATHOMN
IUIOCKOCTH U UCIOJIb30BAaTh JJIs pellIeHUs] ypaBHEHUI U HEPaBEHCTB
33 N306paxaTh Ha KOOPAUHATHOM MJIOCKOCTH I'padUKH JIMHEHHBIX YpaBHEHUN
' Y MCII0JIb30BaTh UX IS PELICHUs] CUCTEMBbl IMHEHHBIX YpaBHEHUN
3.4 Hcnonb3oBate rpadpukn (yHKUMH U1 HCCIIEAOBAaHUS IPOILIECCOB H
' 3aBHCUMOCTEH U3 JPYruX y4yeOHbIX TUCIMITINH
4 Hauana MmaTemMaTtuueckoro aHanmsa
OnepupoBaTb MOHATUSMHU: HENpepbIBHAs  (QYyHKIMS, IPOM3BOJHAS
4.1 (yHKLIMHU; UCMOJb30BATh T'€OMETPUUECKUH U (U3MUECKUl CMBICI

HpOPI3BO,Z[HOfI JUI PCIICHUSA 3a1a4




HaxomuTe  mpoM3BOAHBIE  AJIEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH

4.2 MIPOU3BOIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOM3BOAHYIO ISl HCCIEIOBaHUSA  (YHKIUM  Ha
4.3 MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHATh PE3yJbTaThl HUCCIEIOBAHUS K
HOCTPOEHHIO TPahUKOB
44 Hcnonb3oBaTh NMpOU3BOAHYIO Ul HAXOXKJIECHUS HAaWIy4IlIEro PEUICHUs B
' IPUKIIAJHBIX, B TOM YHCJIE COL[MAIbHO-DPKOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh TNOHATUSMHU: IE€PBOOOpa3Hasi M HHTErpajg; IOHUMATh
' FeOMETPUYECKUN U (PU3NYECKUN CMBICT UHTETpajia
46 Haxonuts nepBooOpa3Hble 351eMEeHTapHbIX (PYHKIUMN, BEIYUCISATH HHTETpall
' o popmyne Hetorona — JleiOuuia
4.7 PemaTs npuknanHele 3a1a4, B TOM YUCIIE COLMATbHO-3KOHOMHYECKOTO U

(bHU3MYIeCKOTo XapakTepa, CPeJICTBAMU MaTEeMaTHIECKOTO aHaJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYKCICHUS
Pannonaneupie ymcina. OOBIKHOBEHHbIE W JIECATUYHBIE JIPOOHM, MPOLEHTHI,
OeCKOHEUYHbIe  Tepuoauveckue  apoOdu.  Apudmernyeckue  omnepamuum  C
1.1 | pauvoHaJBHBIMM YHCIAMM, IPeOOpa30BaHUs YUCIOBBIX BbIpaxkeHui. [Ipumenenue
npo0Oeil U MPOIEHTOB AJIs pelieHUs] MPUKIAJAHBIX 3aJad U3 Pa3IMYHBIX OTpaciei
3HaHUHM U PEATBHOM )KU3HU
[evictButenbHble  4yucia.  PalmoHanbHbIE W UppalMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanuu C JICHCTBUTENBHBIMH dHCIaMu. [IpuOnmxEHHbIC
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ menbiM mokazarenaeM. CranmapTHas GopMa 3amucu JACHCTBUTEIHHOTO
1.3 | wuwmcna. Mcnonp3oBaHue noaxozsmed Gopmbl 3anucu AEHCTBUTEIbHBIX YUCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
14 ApubdmMeTnuecknii KOpeHb HATYpalbHOU cTereHH. J(elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCHMHYC W TaHIEHC YHUCIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaAHMS
99 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppaunoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHre ypaBHEHMH M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKHX 3a1ad U
' 3aJa4d U3 Pa3IUYHBIX 00JacTel HAyKH U pealbHON )KU3HU
3 OyHKIMH U TpadUKH
31 OyHKIms, crnocodbl 3amanus QyHkuu. ['papux ¢yHkinun. B3aumbao oOpaTHBIE

GbyHKITII




3.9 OO6nacte ompeneneHUs: W MHOXKECTBO 3HaueHMH ¢yHkiuu. Hymm ¢ysknum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIHH
33 CrenenHas (QyHKIMS C HATypalbHBIM W IEJIbIM TOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpudeckass OKpy>KHOCTb, OTIPE/ICTICHAE TPUTOHOMETPUIECKUX (PYHKITHIA
' YHCJIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TOcCenOoBaTeNbHOCTEl. MOHOTOHHBIE
' HOCIIEI0BATETBHOCTH
Apudpmernueckass W TeoMETpUYecKass Iporpeccud. beckoHeyHO yObIBaromas
49 | TeOMeTpuYEcKas MPOTPECCH. Cymma OeCKOHEYHO YOBIBAIOILIEH I€OMETPHUYECKOMN
' nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. lcrmonb30BaHue Nporpeccuu Ais
peleHus peabHBIX 33a1a49 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHoOKecTBO, omepalud HaJa MHOXKecTBaMH. Jluarpammbl Oinepa — BenHna.
5.1 | TlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapaTa Ui OMUCAHUS pPealbHBIX
MIPOIIECCOB | SIBIICHHUH, IPH PEIICHUH 3a/1a9 U3 APYTUX YIeOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypainbnble u uensie yrcina. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Crenens ¢ pallnoHaIBLHBIM MOKa3areneM. CBOICTBA CTENECHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIINX JOTapHPMBbI
99 [IpeoOpazoBanue BEIpaKEHUI, COAEPIKAIIUX CTEIIEHH C PAIlMOHATIBHBIM
' HoKa3areseM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CucremMbl JIMHEHHBIX ypaBHEHHWI. PelieHune mpuUKIagHBIX 3a7ady C MOMOIIBIO
' CHUCTEMBI JIMHENHBIX YPaBHEHUH
2.7 CucTeMbl U COBOKYITHOCTH PAaIlOHATBHBIX YPABHEHHI U HEPABEHCTB




IIpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX

28 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHOM KU3HU
3 QyHKIMH U TpapuKH
Oynkuus. [lepuoanueckue pynkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKIUU.
3.1 Maxkcumymbl 1 MEHUMYMBI QyHKiun. HawnOospliee M HanMeHbIllee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u orapudmMudeckas GyHKINN, X CBOWCTBA U TPAPUKH
3.4 Wcnonb3oBanue rpadukoB (QyHKUMN Ui pelIeHHUs] YpPaBHEHMH M JIMHEHHBIX
' CHUCTEM
Ucnonw3oBanne rpadukoB (GYHKIUN I HCCIAEAOBAaHUS TPOIECCOB H
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HHUKAIOT MPHU PEIICHUH 3a/1ad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIbHOM )KU3HU
4 Hauana matemaTnyeckoro aHanmsa
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenne MeromgaMu JOKa3aTeNbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYyIUpPOBATH U ONEPUPOBATh MOHATUSMU: ONpPEICIICHUE,
aKCHoOMa, Teopema, CIIEJCTBHE, CBOWCTBO, MPU3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL IPUMEPBI U  KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIUHU, IIPOBOAUTE AOKA3ATCIbHBIC PACCYKACHUA
npu pPEHICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IIpaBUIIBHOCTH
pacCyXJ€HHUI; yMEHUE OINEepUpPOBATH MOHATUAMHU: MHOMKECTBO,
IMOAMHOXKECCTBO, OII€pallU HAaA MHOXCECTBaAMH; YMCHUC HCIIOJIb30BaATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar il ONHCaHWs  pealbHbBIX
MIPOIIECCOB | SIBIICHUW M MPH PEIICHUH 3334, B TOM YHCIIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE ONEPUPOBaTH MMOHATHUAMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]aBaTh U
OTIMCBIBATh Tpadbl pa3IMIHBIMU CIIOCOOAMU; UCTIONBH30BaTh Tpadbl Mpu
pelIeHUN 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJlbHOE YKCIIO, LEJI0€ YHUCIIO,
CTENEHb C IeJbIM II0OKa3aTeleM, KOPEHb HATypallbHOM CTEIeHH,
CTENEHb C PAalMOHAJbHBIM IOKa3aTeJeM, CTENEHb C JCHCTBUTEIbHBIM
HoKas3aTejaeM, JOorapupm Uucia, CHHYC, KOCHHYC M TaHI'€HC
IPOM3BOJIFHOIO 4YHCJa, OCTaTOK MO MOJIYNI0, palMOHAIbHOE YHCIIO,
UppallMOHAILHOE  YMCJIO, MHOXECTBA  HATypaJlbHBIX,  LEJBIX,
pAaLlMOHATIBHBIX, JEWCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAUMEHBIINI OOIIMN JenuTenb 1 HauMeHbIlee
oOmiee KpaTtHoe, alropuT™M EBKiIMIa npu perieHnu 3a1ad; 3HaKOMCTBO
C Ppa3IMYHBIMU NO3UIMOHHBIMM CHCTEMaMH CUUCIICHHUS; YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAYEHUH U MpeoOpa3oBaHUs BhIpaKEHUI CO
CTENEeHsMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-pallMOHATBHBIX
BBIPQ)KEHUIl; yMEHUE ONEepUpoOBaTh MOHATUSAMH: MOCIEI0BATEIbHOCTD,
apupmeTHyeckas ~ Mporpeccusi,  reoMeTpudeckas  Iporpeccus,
0eCKOHEYHO YObIBalOIlas TreoMEeTpUYecKas MpOrpeccusi; yMeHHe
3a/aBaTh  IOCIEAOBAaTENbHOCTH, B TOM 4YHCIE C  IOMOUIBIO




PEKyppeHTHBIX  (QOpPMYJI;  YMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIIJIEKCHOE YMCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4HCia, (opMa 3aluCh KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUrOHOMETpUUYECKass M anredpandeckas); yMeETb
POU3BOJIUTH apU(METHUECKHE JCHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJUTh  IPUMEPHl  HCIOJb30BAHUS  KOMIUIEKCHBIX  YMCEJ;
ONEepUpOBaTh MOHATHSMM: MaTpuua 2x2 u 3X3, ompenenurenb

MaTpPHUILIbI, FEOMETPUUECKUI CMBICII ONPEAETUTENS

YMeHne onepupoBaTh MOHATHUAMU: PAMOHAIBHBIC, UPPALMOHAIBHBIE,
MOKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHE OIEpUpPOBATh
MOHATHSMU: TOKJIECTBO, TOXJAECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOINBIK PA3IMYHBIX MPHUEMOB; pEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C NapaMeTpoOM; IPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS] MAaTEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHHne OmepupoBaTh MOHATHUSAMH: (QYHKIHS, YETHOCTh (DYHKIIHH,
MEPUOANIHOCTDh (YHKITUH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh
(dbyHKIIMH, SKCTpeMyM (YHKITUU, HanOOJIbIIIee U HAUMEHBIIIEE 3HAYCHHS
(GyHKIMM Ha TPOMEXKYTKE, HENpephiBHAS (DYHKIHSA, ACHMIITOTHI
rpadpuka QyHKIMH, TepBas ¥ BTOpas npou3BoJHas (QyHKIHUH,
TCOMETPUICCKUN U (PU3HUECKUI CMBICI POU3BOIHOM, IEpBOOOpa3Hasi,
OTIpENICNIEHHBIA WHTETPAI, yYMEHHE HAXOJUTh AaCHMIITOTHI Tpaduka
(GYHKIMU; YMEHUE BBIYHCIISTH MPOU3BOIHBIC CYMMBI, MPOU3BEIACHUS,
9YaCcTHOTO M KOMITO3UIMH (PYHKIUI, HAXOIUTh YpaBHEHUE KacaTeIbHOU
K TpaduKy (QyHKIMH, YMEHHE HAXOJUTh MPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKIMH; YMEHHE HCIOJb30BaTh MPOU3BOIAHYIO JUISI HCCIICIOBAHUS
(GyHKIMH, HAXOAUTh HANOOJBIIUE U HAUMCHBIINE 3HAYCHUS (DYHKIIHIA,
CTpOWTh TpauKH MHOTOWICHOB C HCIOJB30BAaHHEM arlrapara
MaTeMaTHYeCKOTO  aHaju3a;  MPUMEHITh  MPOU3BOJHYIO  JUIS
HAXOXKJCHUs HAWIy4lllero pelieHus B MNPUKIAAHBIX, B TOM 4YHCIE
COLIMAIBHO-9KOHOMHUYECKUX M  (PU3MYEeCKMX 3ajadax; HaXoJAUTh
wiomaau U oO0bEMBI (GUIyp C IMOMOIIBI0 HHTErpaia; HpPUBOAUTH
OpUMEpbl  MaTeMaTHMYeCKOro  MOJIEIHMPOBAHUS  C  TIOMOUIBIO
mddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHAMM: Tpaduk GYHKIUH, oOpaTHas
GyHKIMsA, KOMIO3UIMS (GYHKUIUHN, JuHeHHas (QyHKIMs, KBaJpaTHUHAs




¢GbyHKuus, — panuoHanbHAs ~— (QYHKOUS, ~ CTENEHHAs  (QYHKIMS,
TPUTOHOMETpUYECKHe (YHKIUH, OOpaTHbIe TPUTOHOMETPUUECKUE
¢GbyHKUIMU, TOKazarenbHas M Jorapudmudeckas (yHKIHUU; yMEHUE
CTpOUTH TpaUKu M3y4CHHBIX (DYHKIHA, BBITOJHATH MPeoOpa3oBaHUs
rpaduKoB (QYHKIHN, UCTIOIB30BATh TPa(UKH IS U3yUSHHS IPOIIECCOB
¥ 3aBHUCHMOCTEH, MIPH PEUICHUH 3a/1a4 U3 APYTHX YU4EeOHBIX TPEIMETOB
M 3a7ady U3 peaJbHOH >KW3HM; BHIpAXXaTh (OPMYJIaMu 3aBHCUMOCTH
MEXy BETMUYMHAMM; UCIIOJIB30BATh CBOMCTBA U TpapuKu QYHKIUH 175
pemieHusl ypaBHEHHWH, HEpPaBeHCTB W 33Jad C IapaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUMN

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHIL, TOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCcIyr, HaJoTH, 3aJayd M3 OONacTH yIpaBJieHHUs JUYHBIMH U
ceMeHbIMU  (PUHAHCAMHU); COCTaBISATH BBIPAKEHUS, YypaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 33aJadd, HCCIEAOBATh
MOJIyU€HHOE pEeIlIeHHEe U OII€HUBATh MPaBJONOJ00HOCTh PE3yJbTaTOB;
YMEHHE MOJCIIMPOBATh PEAIbHBIE CHUTyallUd Ha SI3bIKE MAaTCMAaTHKH;
COCTAaBIIATH BBIPAJKCHUS, YPAaBHEHHS, HEPABEHCTBA M MX CUCTEMBI IO
YCIOBUIO  3aJadd,  HCCIENOBaTh  IMOCTPOCHHBIE  MOJEIM €
UCIOJIb30BAHUEM amMapara ajireOpbl, HHTEPIPETUPOBATh MOJYYEHHBIN
pe3ysbTart

YMenue omnepupoBaTh MOHATUSIMU: cpelHee  apudMeTHYecKoe,
MeaMaHa, HauOoJiblllee ¥ HAUMEHbIIee 3HAYCHUS, pa3Max, JAUCIIEPCHs,
CTaHJApPTHOE OTKJIOHEHHE YMCIOBOrO Ha0Opa; YMEHHE H3BJIEKaTh,
UHTEPIPETUPOBATh MHPOPMAIHMIO, MPEACTaBICHHYI0 B TalnMIax, Ha
auarpammax, rpadukax, OTpa)arollylo CBOKWCTBA peallbHbIX MPOILIECCOB
U SBIICHUH; MPEACTaBIATh HMH(POPMALMIO C TOMOLIBI0 TaOIHIl U
qyarpamMM; HUCCIIeJIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C
OpPUMEHEHHEM TIpaUuecKux METOJ0B U DIIEKTPOHHBIX CPEJCTB;
rpaduyecku UcCCleoBaTh COBMECTHbIE HAOMIOACHUS C MOMOIIBIO
yarpamMM pacceuBaHus U IMHEHHON perpeccun

YMeHue onepupoBarh MOHATUAMM: CIyYaWHBIM ONBIT U CIIy4alHOE
coOBbITHE, BEPOSTHOCTh CIIYUaHOTO COOBITHUS, YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIHOJB30BAaHUEM TpaQHUUECKUX METOJOB; MPUMEHSThH
(GhopMyIbI CIIOKEHHUSI U YMHOXKEHHSI BEpOSITHOCTEH, GopMynny MOIHOM
BeposiTHOCTH, (opmyny bepHymnu, xomOuHaTopHble (aKTBl U
(opMyIbl; OLIEHWBATH BEPOSITHOCTH PEANbHBIX COOBITHIA, YMEHHE
OINEpUPOBATh IOHATUSAMM: CIy4dyalHas BEJIIMYMHA, PACHPEICICHUE




BEPOSATHOCTEN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUs U CTAaHJAPTHOE
OTKJIOHEHUE CIy4yailHOW BeNMWYMHBL, (YHKUIUU paclpeieieHus |
IJIOTHOCTH  PAaBHOMEPHOIO,  IOKAa3aTeIbHOTO W HOPMAJIBHOI'O
pacupeneneHnid; yMEHHE  HCIOJb30BaThb  CBOWCTBA  M3Y4YEHHBIX
pacupeneneHni Ui peleHus 3a1a4; 3HaKOMCTBO C IOHATHAMU: 3aKOH
OOJBIIMX 4YHCEN, METOJbl BBIOOPOYHBIX MCCIEIOBAHUN; YMEHHE
OPUBOJIUTH MPUMEPHl MpPOSBICHUS 3aKOHAa OONBIIMX YHCET B
NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSAX; YyMEHHE OIEPUPOBATH
NOHATHSMM: COYETAHHWE, IIEPECTAHOBKA, YHMCIIO COYETAHWW, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHSITh KOMOMHATOPHbBIE
(hakThl U pacCyKIEHMs JUIsl PEIeHUs 3a/1ay; OLEHUBATh BEPOSITHOCTH
peabHBIX  COOBITHH; COCTaBJISATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKA, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIWa, IUIOCKUHA yroJl,
JBYTPaHHBINA Yroj, TpEXTpaHHBIA YroJ, CKpelMBarolIMecs MpsMBbIE,
NapajuieIbHOCTh U NEPIEHIUKYISIPHOCTh IPSIMBIX U TJIOCKOCTEH, yro
MEXAY NPSIMBIMHU, YIOJl MEXIY MPSMOM M IMJIOCKOCTBIO, YrOJl MEXIy
IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
MpU pELIeHUH 3aJa4 H3ydeHHble (PAKTHl MU TEOPEMbI IJIAHUMETPHH;
YMEHHE OLIEHHWBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENM C MOMOIIbI0 T'€OMETPUUYECKUX MHOHITHH M
BEJIMYMH, PelIaTh CBSI3aHHbIE C HUMH MTPAKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYPBI, 00bEM (DUTYDHI,
MHOTOTpaHHUK, MPAaBWJIbHBI MHOTOTPAaHHUK, CEY€HNE MHOTOTPAaHHUKA,
KyO, mapajienenuresn, Mnpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTh
BpallleHus, IUIUHAP, KOHYC, map, cdepa, miomaas chepsl, MIomaas
MOBEPXHOCTU MHPAaMUJbI, MPU3MBI, KOHYyCa, IWIMHIpPA, 00BEM Kyoa,
OPSIMOYTOJIBHOTO TMapajuieNienureaa, TUpaMubl, TPU3MBbL, UIUHAPA,
KOHYcCa, Il1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa M IHJIMHAPA,
napajuieibHble OCH WJIM OCHOBaHHWIO, CEUYEHHE IIapa, IIOCKOCTb,
Kacaromfasicss cepsl, HUWIMHIPA, KOHYCa; YMEHHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKa,  W300pakaTb  MHOTOTPaHHHWKH,  (UTYpBl U
MOBEPXHOCTU BpAIICHUS, WX CEUEHHUs, B TOM YHUCJIE C IOMOIIBIO
3IIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATh CBONCTBA T€OMETPUUYECKUX
¢buryp, camMocTosITeNbHO (HOPMYNIHUPOBATh OMPEAETCHUS H3y4aeMbIX
¢buryp, BBIOBUTATh THUINOTE3Bl O CBOWCTBAX W  MpHU3HAKaX
reOMEeTpPHYECKUX (UTYyp, 0OOCHOBBIBATH WJIHM OMPOBEPraTh UX; YMEHHUE




MPOBOJUTH KIACCUPHUKAIMIO (QUTYp 1O PA3IUYHBIM IPH3HAKAM,

BBITIOJIHATH HCO6XOI[I/IMBIC JONOJIHUTCIIbHBIC TTIOCTPOCHU A
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHBIA TIEPEeHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHWE MM0A00MsA, MOM00HBIE (UTYpPHI, yMeHHE
pacro3HaBaTh paBHbIE M MMOJO0OHBIE (PUTYPHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; MCIOIb30BATH T€OMETPHUECKHE OTHOIICHUS
MpHU PEIICHUW 3a]lad; HAXOJUTh T'€OMETPHUYECKHE BEIMYUHBI (IJTMHA,
yroj, IUIomaab, 00bEM) MpU PEIICHUH 3alad U3 JAPYTrUX Y4eOHBIX
NpeaMeTOB W M3 pealbHOW  JKU3HH,; yMEHHE  BBIYUCIIATH
reOMETPUYECKHE BEIMYHHBI (UTMHA, YroJl, TUIomaab, 00BhEM, TUTOMAIb
MOBEPXHOCTH), HUCTONB3Ysl W3Y4eHHBIE (OPMYIBI M METOJIBI, B TOM
YHCiIe: TUIONIA/Ih TIOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA, IIHJIMHIPA,
momanas chepsr; 006bEM Kyba, MPAMOYrOJBHOTO TapajijiesienuIeaa,
MUPaMUIBL, TPU3MBL, IMJIMHIpPA, KOHyca, Iapa, YMEHUE HaXOJIUTh
OTHOIIIEHHE 00BEMOB NOJJOOHBIX (PUTYD
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YMeHue  OomepupoBaTh  MOHATHSAMHU:  TNPSIMOYTOJbHAs  CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPJAMHATHI TOUYKH, KOOPIAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOPA HA YMCIO, Pa3lokKeHHEe BEKTOpa IO
0a3ucy, CKalsipHOE MPOM3BEJIECHUE, BEKTOPHOE MPOU3BEACHUE, YIoJl
MEXAYy  BEKTOpaMH; yMEHHE  HCMOJb30BaTh  BEKTOPHBIM U
KOOPJIMHATHBIA METOJ AJIsl PelIeHUs T€OMEeTpUYEeCKUX 3a/1ad M 3ajad
JIPYTrUx y4eOHbIX TPEIMETOB
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YMmenue BbIOMpaTh MNOAXOAAIIMNA METON [UIS pElIeHUs 3a/]ay;
NOHMMAaHHUE 3HAYMMOCTH MAaTeMAaTUKH B HW3YYCHHH HPUPOJIHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M  SIBJICHUI; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, YMEHHUE MPUBOIUTH
OpUMepbl MAaTeMaTH4YEeCKHX OTKPBITHM pPOCCHUHCKOW W MHUPOBOI
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nenbie uyncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET
12 Pammonanbubie  yncna. OOBIKHOBEHHBIE W JICCATHYHBIC APOOH, IPOIEHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHHU. HenicTtBus c
' apru(METHIECKIMH KOPHIMHU HATYPAJIbHOU CTETICHU
14 Crenenp c nensiM mnokaszareneM. CTeneHb € palHMOHAIBHBIM II0Ka3aTeseM.
' CBoiicTBa cTeNEeHH
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apTryMEHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble 4Ynciia. ApuPMETHYECKHE ONEpaluu C JEeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnukEHHbIE BBHIYMCICHUS, MpaBWia OKPYIVIEHUS, NPUKHAKA U
OIICHKA Pe3yJIbTaTa BBIUMCIICHUM
1.8 [IpeoOpa3oBanue BbIpaskeHUI
1.9 KommnekcHele yncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JorapuMUIecKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppaumonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpULLbI
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoosl 3amanus ¢yHkiuu. ['padux Gynkumuu. BzaumHo oOpaTHbIe

¢ynkuuu. Yérnple n Heuétnele Gynkuuu. Ileproauueckue GyHkumuu




OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHWi QyHxumu. Hymu ¢yHKumm.
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.

32 MakcuMymbl 1 MUHUMYMBI (QyHKIuH. HaunOomnpiiee u HauMeHbIee 3HAYCHHE
(GYHKINU HAa TPOMEXKYTKE
33 Crenennass QpyHKIMSI C HaTypajJbHBIM M IeNBIM IOKaszareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcuMmnrorsl rpaduxoB @yHkuui. CpoiicTBa (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
38 Apudmernueckas u reomerpuyeckas nporpeccud. Dopmyna  CIOXKHBIX
' MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKUINN
[IpumeHeHre NPOM3BOJHONW K HCCIENOBaHUIO (DYHKIMNH HAa MOHOTOHHOCTH U
4.2 aKcTpeMyMbl. HaxoxaeHue HauOoJIBIIEro W HAaUMEHBINEro 3Ha4eHUs: (PyHKIHUH
Ha OTpe3Ke
4.3 [TepBooGpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI










