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HOACHUTEJBHASA 3AIIMCKA

VY4eOnblil Kypc «Anredpa U Ha4yajla MaTEMaTHYECKOrO aHaInu3a» ABIISIETCS
OJIHUM U3 HauOoJiee 3HAYMMBIX B IPOrpaMMe CperHero odiiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTieunBaeT MHCTPYMEHTAIbHYIO 0a3y I
M3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpPYrod CTOPOHBI,
dopMupyeT ToruyecKoe U aOCTPAKTHOE MBIIICHHE O0yJYalolUXcs Ha YPOBHE,
HEOOXOMUMOM [IJII OCBOEHHUS HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JIPYTHMX JIUCHUIUIMH. B paMkax naHHOro y4eOHOro Kypca
oOy4JaronIecs: OBJIAZEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAaYyKH,
KoTopasi GOpMyIUPYET CBOHM JOCTHKEHHUS B MATEMAaTUYECKOM opme.

VY4eOHblil Kypc anreOpbl M1 HayaJl MaTEMaTHYECKOTO aHAJIN3a 3aKJIaIbIBACT
OCHOBY [IJI1 YCIEUIHOIO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJICHUUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX I JAJTbHEHIIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM XU3HU. B TO e Bpems OBJIajJcHHE
a0CTpaKTHBIMM W  JIOTHYECKHM CTPOTMMH KOHCTPYKIUSIMU  aireopbl U
MaTeMaTUYECKOro0 aHajdu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKa3bIBaTh YTBEPKACHHUS C TTOMOILIBIO MHIYKIIHH
U paccyXkaarb ACAYKTUBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETHU3AIUIO,
a0OCTparupoBaHHE€ M AaHAJOrUIO, (OPMUPYET KpEATUBHOE M KPUTHYECKOE
MBIIIICHHUE.

B xone uzyduenus yueOHoro Kypca «AnreOpa U Hayajia MaTeMaTH4eCKOro
aHajaM3a» 00ydYaroluecs NOJy4atoT HOBBIM OMBIT pEeLIEHUs] MPUKIAIHbIX 33/a4,
CaMOCTOSITEJIbHOIO ~ MOCTPOEHUS ~ MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYalIMi, UHTEPNPETAUNUN TOJYUYECHHBIX PEIICHHI, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOJAE, HAyKEe M HUCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYueOHsbIit kKypc 00J1a/1aeT 3HAUUTEIIbHBIM BOCIIUTATEIHHBIM MTOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcss KakK uepe3 Y4YeOHbId MaTepual, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cnelupuKky ydeOHOu
NEeATEeIbHOCTH, TpeOyIome MNpoAODKUTETbHON KOHILEHTPAllMM BHUMAHUS,
CaMOCTOSITEJIbBHOCTH, AaKKYpaTHOCTH M OTBETCTBEHHOCTH 3a MOJYy4YEHHBII
pe3ynbTar.

B ocHoBe MmeTonuku 0OydyeHuUs anreOpe M HadajaM MaTeMaTH4YeCKOTo
aHaIM3a JEKUT JeATEIbHOCTHBIA TPUHIUI OOyUEHHUS.

B crpykrype yueOHOTO Kypca «Anredpa M Hayaiga MaTeMaTH4eCcKOro
aHalau3a» BbBIJCICHBl CIEAYIOLUIME COJEPHKATEIbHO-METOIMYECKUE JIMHUU:
«Yucna wu  BbruciaeHus», «DyHkuuu U rpadukuy», «YpaBHEHUS W
HepaBeHCTBa», «Havana MareMatnyeckoro aHanu3a», «MHOXKeCTBa U JIOTHKay.
Bce ocHOBHbIE cOAEp)KATEIbHO-METOJUYECKUE JIMHUM H3y4yaloTcsl Ha
IPOTSHKEHUU JBYX JIeT 00yYeHMsI Ha YPOBHE CpeHEero oOIiero oopasoBaHusl,
€CTECTBEHHO JOTOIHSAS IPYT Apyra U NOCTENEHHO HACHIIAsCh HOBBIMU TEMAMHU
U pazfenamu. JaHHbBIA y4dyeOHBIM Kypc SBISIETCS MHTEIPATUBHBIM, MOCKOJIBKY
oObequHsIET B cebe CcoJep)KaHHe HECKOJbKUX MAaTEMaTUYECKUX ITUCIUIUIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MaTEMaTUYECKUM aHallu3, TEOopus
MHOXXECTB, MaTeMaTuyeckas Joruka u japyrue. Ilo wmepe Toro kak
oOy4aroniecs: OBJIaJIEBalOT BCE OoJiee MMUPOKUM MATEMATUYECKHUM aIapaToM,
y HUX TOCJIEeN0BaTENbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKyl0 MOJEIb pEaJlbHOM  CHUTyallud, [PUMEHATh 3HaHUf,



MOJIyYEHHBIE NPU M3YYEHUU y4eOHOTO Kypca, ISl PEIICHHsS] CaMOCTOSATEIbHO
chOpMyJIMPOBAHHON MAaTEMaTUYECKOW 3aJadyd, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOaMYECKass JHHHS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBAaHNE HABBHIKOB HCIOJIB30BAaHUS JCUCTBUTEIBHBIX UYHCEN,
KOTOpOo€ ObUIO HayaTo Ha YPOBHE OCHOBHOTO o01iero oOpa3osanus. Ha ypoBue
cpenHero ooOmiero oOpa3zoBaHus 0c000€ BHUMaHUE yAENsSeTcsl (POPMUPOBAHUIO
HABBIKOB PAlIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMIMX B Ce0S MCIOJIB30BaHUE
pa3nuuHbIX (OpM 3amUCH YWCia, YMEHHE JeJaThb NPUKUIKY, BBIIOJHSATDH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATh YHCIOBBIE BBIPAXKEHUS, paboTaTh C
MAaT€MaTUYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYyYarolMMCA MHOXECTBA
HaTypaJIbHbIX, LENbIX, PAUOHAIBHBIX U JACHCTBUTENBHBIX YHACEN TOMOJHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM H3 3TUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My cCHelUu(HUUecKre 3aJaud U OIepaluu:
JICJICHHE HAalleJIo, ONEPUPOBAHUE OCTATKAMHU HA MHOXKECTBE LIEJIBIX YHCET,
0cOoOBI€ CBOMCTBA PALIMOHATIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMETUIECKHE
OMepalny, a TAKXKE M3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMILUIEKCHBIX 4ucen. biaromapss mnocineqoBaTebHOMY pacIIMPEHUIO0 Kpyra
HCIIOJIb3YEMbBIX YHMCENI U 3HAKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHHUS IS
pelIeHus] pa3MYHbIX 3a7ad  (POpPMHUPYETCS MPEACTABICHHE O €IUHCTBE
MaTE€MaTUKU KaK HayKd U €€ poJIM B MOCTPOCHUHM MOJEINIEH PeallbHOr0 MHUpA,
HIMPOKO UCIIOJIB3YIOTCS 0000IIIEHE U KOHKPETHU3aIHS.

JInuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCA HA MPOTSHKEHUU BCETO
o0yuyeHHUsI Ha YPOBHE CpPEIHEro 0o0IIero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM
paznene IlporpaMMbl NpeayCMOTPEHO pEHIEHHWE COOTBETCTBYIOLIMX 3aaad. B
pe3ynbTaTe O00ydYaroluecs OBJIAJIEBAIOT PA3JIMYHBIMM METOAAMHU pEeUIeHUs
palMOHAIBHBIX, HWPPALMOHANBHBIX, IOKA3aTENIbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHHI, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
comepxammx napamerpsl. [logydeHHble yMEHHUS IUMPOKO HCHOJB3YIOTCS TpPH
UCCIEIOBAaHUM  (PYHKUMHA € TIOMOIIBIO TMPOU3BOJHOM, TNpH  pEUICHUH
NPUKIAAHBIX 337a4 M 3a/ad Ha HAXOXKIEHUWE HAMOONBIIMX M HAUMEHBIIUX
3HaueHU QyHKUMU. JlaHHAs coieprkaTenbHas JIMHUS BKIIOYAET B CeOsl Takke
(opMHpOBaHKWE YMEHHMI BBINOJIHATH Pacu€rhl 1Mo (GopMysaMm, mpeoOpa3oBaHus
palMOHAIBHBIX, WPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAXKEHUI, COAEPIKAIUX CTENEHH U JIorapudmbl. briarogaps n3ydeHuro
anreOpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANrOPUTMHYECKOT0 U a0CTPAKTHOTO MBILUIEHUS! 00ydaromuxcs, GopMUpPYIOTCS
HABBIKU JEAYKTHUBHBIX PacCyXIEHUH, padOThl C CHUMBOJIbHBIMU (OpMamH,
NPEICTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIE€ PABEHCTB W
HepaBeHCTB. Anrebpa npenaraet 3pGeKTUBHbIE UHCTPYMEHTHI ISl PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK f3bIKa HAyKH.

ConepxxarenbHo-MeToauueckas JUHUS «DyHKUMA U TpaduKu» TECHO
neperieTaeTcsa ¢ IpYruMu JIMHUSMH Y4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO
CMBICIIE 3aJa€T IMOCJENOBAaTEIbHOCTh H3yuyeHHs MaTepuana. V3ydenwue
CTENEHHOM, TOKa3aTelIbHOM, JOrapu(MHUUECKOW U TPUTOHOMETPUYECKUX
(GyHKUMNA, UX CBOMCTB U TpadUKOB, MCHOIB30BAHME (DYHKIMHA ISl pEIIeHHS
3a/1a4y U3 JPYrux yueOHBIX MPEeIMETOB U PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PELIEHUEM ypaBHEHUN U HepaBeHCTB. [1pu
ATOM 0O0JIbllIOE BHHUMAaHHE yhaensercds (OPMHPOBAHUIO YMEHUS BBIPAXKATh
(opMysaMu 3aBUCUMOCTH MEXJy pPa3IMYHbIMM BEJIMYMHAMH, HCCIEI0BATh



MOJTy4eHHBIC (PYHKITUHU, CTPOUTH WX Tpaduku. MaTepuai 3Toi coaepkaTeIbHON
JUHUW HAIEJIeH Ha Pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIONIUX BBIPAKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMH B Pa3IHYHON (opMme: aHAIUTHYECKOH,
rpaguueckoii W cioBecHOW. FEro wu3ydeHme CrocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K O00OIICHUIO U KOHKPETHU3ALIUH,
HCTOJIb30BAaHUIO AaHAJIOTHU.

ConepxarenpHas nuHUS «Hauana MaremMaTrndeckoro aHajin3ay MO3BOJISICT
CYIIECTBEHHO PACHIUPHUTHh KPYr KakK MaTEeMaTHYECKUX, TaK M TPUKIATHBIX
3a/1a4, JOCTYIMHBIX OOYYalOImMUMCs, TaK KaK y HUX TOSBJISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUH, ONpEenensaTb WX HauOOJbIIUE W
HAaWMCHBIIINE 3HAYCHUS, BEIYUCIATH TIOMAIN GUTYP U 0OBEMBI TEIl, HAXOIUTh
CKOPOCTH M YCKOpPEHUs MpoIieccoB. JlaHHas comepkaTeIbHAs TUHUS OTKPHIBACT
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHUYECKHX MOJICICH peabHBIX
CUTYaIlMi, TMO3BOJIICT HAXOJWUTh HAWIyYIee PEIICHHE B MPHUKIAJIHBIX, B TOM
YUCJIE COIMAIbHO-3KOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0  aHaln3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTEHO-JIOTMYECKOTO W KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO YMCHHIMA
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe, TEXHHKE U
rckycctBe. OOydJaromuecs y3HAIOT O BBIIAIONIMXCS PE3YNIbTaTaX, MOJTYICHHBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKU KaK HAyKH, M 00 UX aBTOpax.

ConeprxarenbHO-MeToauYeCKast JIMHAS « MHOXKECTBA | JIOTHKa» BKIIOYACT
B ce0s 3JIEMEHTHI TEOPHH MHOXECTB M MAaTeMAaTHUECKOW JIOTUKH. TeopeTHKo-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU W TpeIjIararoT HanOoJiee YHHUBEPCAIBHBIN SI3bIK, 00BEIHHSIIOMINN
BCEC pasmeiabl MAaTEeMAaTHKA W € TPWIOKCHWH, OHU CBSI3bIBAIOT Pa3HbBIC
MaTeMaTUYeCKHe TUCIUTIIMHBI U WX TPUIOKEHHS B enuHoe Iienoe. [loatomy
BOXHO J1aTh  BO3MOXKHOCTH  OOydYaromemycss TIOHMMaTh  TEOPETUKO-
MHOXECTBEHHBIN S3BIK COBPEMCHHOM MAaTEMaTHKH W HCIOJIb30BaTh €ro IS
BBIPOKCHUSI CBOMX MbICHEH. JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH Kak
HayKd CcJIeAyeT TMpU3HaTh CBOWCTBEHHYIO €U CTPOroctb OOOCHOBAaHHUUN W
CICIOBaHWE  OMPEACNEHHBIM  TPaBWJIAM  TOCTPOCHHSI  JTOKA3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTAaMH MaTEMaTHUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUS OOYYarOIIMXCsl, TO3BOJSET WM CTPOHWTH CBOU
pacCyXJIeHUs Ha OCHOBE JIOTHYECKHUX TIpaBwiI, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBITTUICHHUS.

B yueOHOM Kkypce «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIu3a
MIPUCYTCTBYIOT OCHOBBI MaTeMAaTHYECKOTO MOJICTUPOBAHHMSI, KOTOPBIC TIPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIEIEH peatbHBIX
CUTYaIlMi, WCCIICIOBAHUS JTHUX MOJENIC ¢ IOMOIIBIO armapaTa ajareOpbl H
MaTEMaTHYECKOTO aHalli3a, MHTEPIPETAllUN TOJYyUYEeHHBIX pe3yJbTaToB. Takue
3aJlaHusl BIUICTCHBI B KaXKIbIM W3 pa3/iejioB IMPOrpaMMbl, TMOCKOJIBKY BECh
MaTeprasl y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEIICHUS TPHUKIaTHBIX
3amad. [lpm pemeHWHM peambHBIX TPAKTUYSCKUX 3a7ad  0OydJaromniuecs
Pa3BUBAIOT  HAONIOAATEIBHOCTh, YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh AHAIOTHIO, 0000MIATh U KOHKPETHU3UPOBATh
npobiemy. JlesSTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIATIHBIX
3a/1a4 OpraHu3yeTcsl B MPOIECCe U3YUSHHUS BCEX TEM YUEOHOTO Kypca « Anredpa
Y Hayajga MaTeMaTH4YeCKOT0 aHAJIN3ay.

Ha wu3ydenme ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 yaca: B 10 xiacce — 136 yacoB (4 yaca B Hezen), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIETIIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, IPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue npoou. [IpuMenenne apoOeit W MPOIECHTOB IS
pelIeHus] TPUKIAJAHBIX 3aad U3 Pa3IMYHBIX OTpaciied 3HAHWM U pealbHON
AKU3HH.

JlerictBuTenpHble 4ncia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIA.
ApudmeTrnueckue omepanuu ¢ JICUCTBUTEIbHBIMH  uucAaMH. Moayinb
JICHUCTBUTENLHOTO YHWCIa WU ero cBoiicTBa. [IpuOnmxEHHBIE BBIUUCICHHUS,
MpaBujia OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ wnensiM nokazareneM. buHom Herorona. lMcmons3oBanue
noaxoasme (opmbl  3amucH  ACHUCTBUTENBHBIX YUCEN ISl pEUIeHUs
MPAKTUYECKUX 3a]1a4 U NMPEJCTaBICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C pauMOHAIBHBIM IIOKAa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecaTuuHble U HaATypajbHBIE
JorapuMsl.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxnmecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pelieHre HepaBeHCTRa.

OCHOBHBIE METO/IbI PEIICHHUS LEJIBIX U APOOHO-PAlMOHAIBHBIX YPABHEHHM
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOU MepeMeHHOM. JlelieHne MHOrouieHa Ha
MHOIOWJIEH ¢ ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢ LENbIMH
ko3 durmentamu. Teopema Buera.

[IpeoOpazoBaHMs UNCTOBBIX BBIPAKEHUM, COAEPKAIIUX CTEIIEHU U KOPHHU.

UppaunonaneHbie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEIICHHS
MPPALMOHATIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEHUA. OCHOBHBIE METObI PEUICHUS MTOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  pEUICHUS
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA. Pemenne TPUTOHOMETPUUIECKUX
YpPaBHEHUN.

Pemenne cucreM JIMHEHWHBIX ypaBHEHUH. MaTpula CHUCTEMBI JIMHEHHBIX
ypaBHeHU. Omnpenenurens MaTpuilbl 2X2, €ro TeOMETPUYECKUM CMBICT U
CBOWMCTBA, BBIYMCIICHUE €0 3HAYCHUS, NPUMEHEHUE ONPEACIUTEN IS
pelLICHUsI CUCTEMbl JIMHEHMHBIX YypaBHEHHUU. PelleHue NpUKIaIHbIX 3a1a4y C
IIOMOIIIPK0 CHUCTEMBI JIMHEMHBIX ypaBHEHWHU. lccnemoBaHne MOCTPOCHHOM
MOJIEJIY C IIOMOILBIO MAaTPULL U ONPEIEIIUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIECH PEaJbHOM CUTyallMH C MTOMOIIBIO
YpPaBHEHUW U HEpaBEHCTB. [[puMeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO



MaTeMaTHYECKHUX 3a7ad W 3aJad W3 pas3iNyYHbIX 00JacTeil HAyKHu M peanbHON
AKU3HH.

DYyHKIUHN U TPAPUKHU

OyHKIMS, CrOCOOBl 3agaHus (QyHKIUH. B3auMHO 0OpaTHBIE (PYHKIIHH.
Kommosumus ¢pyakmmii. ['paduk QyHKImu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

Ob6mnacTh ornpeneneHusl © MHOXKECTBO 3HaueHni GpyHkuuu. Hynu QyHkumu.
[IpoMexyTkn  3HAKOMOCTOSIHCTBA.  UETHbIE W HEUETHBIE  (DYHKIIUU.
[lepuognueckne  ¢yHkuuu.  IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI QyHKnu. HaunOonblliee 1 HaMMEHbIIEE 3HAUYCHUS
(YHKIIMH Ha TPOMEKYTKE.

Jluneitnas, kBagpaTudHas W APOOHO-TMHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHas GyHKIMS ¢ HATYpaJIbHBIM U IeJIbIM MoKa3zaTeneM. E€ cBoiicTBa
u rpa¢guk. CBoiicTBa U rpaduK KOpHS N-0il CTENEHU KaK (PyHKIUMU OOpaTHOMN
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[Toka3zaTenbHas u jJorapudmuueckas (PyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnons3zoBanue rpagukoB GyHKIMA 71 peIICHUs] YpaBHEHUM.

Tpuronomerpuyeckas OKpPYXHOCTb, OIpPEAEIEHUE TPUTOHOMETPHUUECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCaX M SIBICHUSX.
['padyixu peasibHBIX 3aBUCUMOCTEN.

Hayana mareMaTH4ecKOro aHajausa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBATEILHOCTEH. MeTon
MaTeMaTU4YeCKOn MHIYKUHUU. MOHOTOHHBIE u OrpaHUYCHHbBIC
Mocye0BaTeaIbHOCTH. ICTOpUS BOSBHUKHOBEHUSI MATEMAaTHYECKOTO aHaJIn3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass M reoMeTpUYecKass  MPOTrpeccud. becKOHEYHO
yObIBaroiass reomerpudeckas mnporpeccus. Cymma OecKOHEUHO YyObIBarolen
reOMETPUYECKON Iporpeccuu. JIMHEWHbIA U 3KCIOHEHIMAIBHBIN pocT. Yucio
e. @opMyIa CIOXKHBIX MPOLEHTOB. Vcnonb30BaHUE MPOTrPECCUu ISl PEIICHUS
peanbHbIX 33]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBuble QyHKIMU U UX CBOWCTBA. TOUkM pa3phiBa. ACHMITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (DyHKIMII HENpEpbIBHBIX HAa OTpe3ke. MeTon
MHTEPBAJIOB ISl pelleHus HepaBeHCTB. [IpuMeHeHHne CBOMCTB HENpEpBhIBHBIX
(GyHKUMN U1s1 pelieHus 3a1ay.

Ileppas w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
reOMETPUYECKU UM (U3MYECKHMI  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.

[IpousBoanbsie  anemeHTapHbIX  (yHKkuMid. [IpousBoaHass  cymMBlI,
POU3BEAEHUS, YACTHOT'O U KOMITO3ULIMM (PYHKITUH.

MHoxecTBa M JIOTHUKA

MHOKeCTBO, onepanuyy HaJ MHOXKECTBAMU M HUX CBOMCTBA. /[narpamMmbl
Oiinepa—Benna. IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO ammapara s
OMMCAHUS PEAbHBIX MPOLECCOB W SABJICHUM, MPU PEIICHUH 3a7a4 U3 JPYruxX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO 0OBEKTA, CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIEC YPABHEHHSI.

11 KUIIACC



Yuciia 1 BbIYMCTICHUS

Harypanenbie u wnensie uucia. [IpuMeHeHHe NpU3HAKOB JEITUMOCTH
IIEIBIX Yhcesl, HanOompui oommii aemurens (manee — HOJl) m HaumeHbIiee
obmee kpatHoe (nanee — HOK), octaTkoB no moayinto, anropurma EBknnaa s
pelIeHus 3a1a4 B LIEJIbIX YUCIax.

KommiekcHble uncna. Anrebpandeckass U TPUTOHOMETpUYECKass (POpPMbI
3aMUCy KOMIUIEKCHOTO YHcia. ApU(pMETHUECKHE ONepanii ¢ KOMIUIEKCHBIMU
gucnamu. M300pakeHne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOW IUIOCKOCTH.
@®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN  JJS  peleHUs  (QU3NYECKUX U
r€OMETPUYECKUX 3a/]aY.

YpaBHeHNS U HEPABEHCTBA

CucrteMa W COBOKYITHOCTh YPAaBHEHMM M HEpPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPHUUECKOMN OKPY’KHOCTH. Pemenune TPUTOHOMETPHUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOJbl pELIECHUsI IMOKa3aTeIbHBIX M JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJIbHBIX U JOTapU(PMUUYECKUX YPABHEHH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3aad W 3aJad U3 pa3iudHbIX O0JacTel HaAyKHM M pealbHON
KU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGUKH

I'padux kommosummu ¢pynkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAUHATHOM TIOCKOCTH.

Tpuronomerpuueckne PyHKIIMU, UX CBOMCTBA U IPaPUKH.

I'padrueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/bl PEIICHUS 3a7a4 C TapaMeTpamH.

Hcnonb3zoBanne rpaukoB (YHKIMI [ UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX YUEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Hayana mareMaTH4ecKOro aHajiu3a

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U dKcTpemyMmbl. Haxoxzaenue HauOONbIIET0 W HAWMEHBIIETO0 3HAYECHHM
HENpepbIBHON (YHKIIMU HA OTPE3KE.

[IpumeHeHre NPOM3BOIHON I HAXOXKACHUS HAWIy4dlIero peuieHusl B
NPUKJIAJAHBIX 3ajadyax, JJIsl ONpeJeieHUs] CKOPOCTH U YCKOpPEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurerpan.  ['eomerpuueckuit  CMbICA — HMHTErpana.  Beruucienue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleibuuiia.

[IpumeHeHre uHTErpana AJig HaXOXKICHUS TUIONIafed MIOCKUX GUryp u
00BEMOB r€OMETPUYECKUX TEJl.

[Ipumepsl pemennit qudepeHnnanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJIEJIMPOBAaHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YPaBHECHUU.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YI'JIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKONW  TO3WIUMA  OOydYaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O UJI€HA POCCHIICKOTO OOIIeCTBa, MPEACTABICHUE O
MaTE€MaTUYECKNX OCHOBaX (DYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM WHCTUTYTAMU B COOTBETCTBHHM C HUX
(GYyHKUMSAMHA U Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKEHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JIOCTH)KEHUH B JPYTUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBA3AHHOTO C TPAKTUYECKUM TMPUMEHEHHEM JOCTH)KEHHH HAyKu U
NEATEIbHOCThI0 YYEHOTO, OCO3HAaHHWE JHUYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYUBOTO OYyAYIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHN, paccyXIeHUN,
BOCIIPHUUMYHMBOCTh K MAaTEMAaTUYECKMUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 30pOBOro M 0Oe3omacHoro oOpa3a JKHU3HU, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0pPOBbIO (340pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHas (Qu3nyeckas aKTUBHOCTH), (pru3zndyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEeSATEIbHOCTbIO;

6) TPy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTh K TpYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUs, MHTEpPEC K
paznuuyHbiM  cdepaM  TpodeccCHOHaNbHON  AESATENbHOCTH, CBSI3aHHBIM €
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IIJIaHBI,
FOTOBHOCTh U  CHOCOOHOCTh K  MaTeMaTH4ecKoMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTb K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKON HapaBIIEHHOCTH;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NOHMMaHHWE BIUSHUSA
COLIMAIbHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAIIBHOM Cpe/ibl, OCO3HAHHE TIJI00aJIbHOTO XapakTepa HKOJIOTHYECKUX
npo0sieM, OpUEeHTALMsS] HA TPUMEHEHNE MAaTEMATUYECKUX 3HAHUN JJI PeIIeHHUS



3a/1a4 B 00JIACTH OKPYKAIOMIEH Cpelibl, MJIAHUPOBAHKUE MTOCTYIKOB U OLICHKU UX
BO3MO>KHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM H  OOIICCTBEHHOW TMPAaKTUKH, [OHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEUECKOW NESTCIHHOCTH, ATAloB €€
pPa3BUTUSL M 3HAYUMOCTH JJISl PA3BUTUS IIMBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MAaTEMaTHYE€CKOM KYyJIbTYpOH Kak CPEeJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBUISIBJIAATh U XapAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK
KJIacCU(PUKAaMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST W CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPa3OBBIBATh  CYKJCHHUSA:
YTBEPAMUTEINIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
MIPOTUBOPEYMS B (paKTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUAX, IPEeAJIaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUM (MpsAMblE U OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
MPUBOANTH TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh C€MOcOo0 penieHus: yueOHOM 3ajgauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbHIOMpaTh HauboJee TMOAXOAUUA ¢  y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCJIEN0BATEIbCKUN MHCTPYMEHT IMO3HAHMS,
dopMynupoBaTh  BONPOCHI, (UKCUpPYIOLIKME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO MMO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTUYECKOro OOBEKTa,
SBJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
NPOBEIEHHOTO HAOIIOJEHUS, HWCCIEAOBAHMS, OLIEHUBaTh JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTUE MPOLECCA, a TAKXKE BBIJIBUIATH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh IepUIMTHI MH(DOpMALMK, JaHHBIX, HEOOXOAUMBIX IJIi OTBETA
Ha BOIIPOC U JJIsl pELIEHUS 3a1a4U;



BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHUKOB  PA3NUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPECTABIATh €€ B pasiudHbIX (popmax,
WUTIOCTPUPOBATH TpapUUECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCHPUHUMATh U  (OPMYJIHPOBATh CYXXICHHSI B COOTBETCTBHUH C
YCIIOBHSIMU U LEISAMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 XOAY PELICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
mpoOJeMBbl, pelaeMor 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IMOUCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSAMHU APYIHMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHS  3aJadyd,  SKCIEPUMEHTA,
HCCJIEI0BAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
y4E€TOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBHUA

Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEILICHUS 3aJa4l, BHIOUPATh CIOCO0 peleHus
C y4€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATH BapUaHTbl PELIEHUH C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BIIQZIETh HABBIKAMU TO3HABAaTEIbHOM pediaekcuu Kak OCO3HAHMS
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOILIECCOB, WX PE3YJIbTaTOB,
BJAJETh CHOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJISL Mpolecca U pe3yJbTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

MPEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH
3a/layd, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LU M YCIOBUAM, OOBICHATH
OPUYMHBI  JTOCTMOKEHHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHJAHOW U
UHAUBUIYaJIbHOM padOThl MPU pElIeHWH Y4YeOHBIX 3a7ady, NPUHUMATh LEb
COBMECTHOM N1€ATEIbHOCTH, MJIAaHUPOBATh OPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTb BUIIbI paboT, JOrOBapUBaThCs, 00CYX AaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyX1eHUs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJMHUPOBATh CBOM JCHCTBUSA C JPYTMMM YJI€HAMH KOMAaHJbI, OLEHUBAThH
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.



HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiaacce 0oOyyaromMiics MOIMYYUT CIEAYIOLIUE
MpeIMEeTHBIC PE3YJbTAThI [0 OTACIBHBIM TeMaM paboydeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yuciia ¥ BHIYMCICHUSA:

CcBOOOJHO OMEPUPOBATH MOHATUSMU: PAIMOHATIBLHOE YHUCIIO0, OECKOHEUHAs
MepUoNYecKast JApoOb, MPOUEHTHI, HPPALUOHAIBHOE YHCIIO, MHOXECTBA
PAlMOHAIBHBIX U JCUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

MPUMEHATh APOOM M MPOLEHTHl IJIsl PELICHHS NPUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HU;

MPUMEHATh  NPUOJMKEHHBIE  BBIYUCICHHS, [pPaBUJIA  OKPYIJICHHS,
MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCIICHUN;

CBOOOJHO ONEPUPOBATh IOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
HCIIOJIb30BaTh MOJIXOIAIIYI0 (OpMY 3allMCH JACHCTBUTENBbHBIX YHCEN IS
pELIECHNs MPAKTUYECKUX 3a1a4 U IIPEICTABICHUS TaHHBIX;

CBOOOJHO  ONEpUPOBaTh  NOHATHEM:  apU(PMETUUYECKUA  KOpPEHb
HATYpPaJIbHOM CTEIICHU;

CBOOOJHO  ONEPHPOBATH TOHSATHEM: CTENEHb C  palUOHAIbHBIM
ITOKA3aTeIIEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapu(p™M YHCIA, NECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh MOHATHUSAMU: APKCUHYC, APKKOCHMHYC W AapKTaHIEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  TMOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIBHBIE  YPaBHEHUS W ypPaBHEHUA-CIIECICTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

MPUMEHATh PA3JIMYHbIE METOJIbl PEUICHUS PALMOHAIBHBIX M JIPOOHO-
PAlMOHAIIBHBIX YPABHEHMM, NPUMEHATh METOJ WHTEPBAJIIOB I PELICHHS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C MLeJbIMU KO3(P(PUUHUEHTaMHU, KOPHHM MHOTOWIECHA, HPUMEHSTh
NEJIEHUE MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m Teopemy
Buera nns pemenus 3anay;

CBOOOJHO OIEpPUPOBATH MOHATUSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHIA,
MaTpula, OMNPENEIUTENb MATPULl 2 X 2 W €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONPENENUTEN 2 X 2 NI BBIYMCIIEHUS €r0 3HAYEHUs,
IPUMEHSTh OINPEACITUTENN ISl PELICHUsS CHCTEMBbI JIMHEWHBIX YpaBHEHWI,
MOJENUPOBATh PEAIbHBIE CHTyalMM C TIOMOLIBIO CHCTEMBI JIMHEHHBIX
YPAaBHEHHI, HCCIENOBATh NOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpUll M
ONIPENIEIIUTEIICH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JACMCTBUH C KOPHSAMH JUIsl TpeoOpa3oBaHus
BBIPAKEHU;

BBINIOJIHATh  NPEOOpPa30BaHMSI UYUCIOBBIX BBIPAKEHHM, COAEpKalIUX
CTEIEHH C PallMOHAIIBHBIM IT0KA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBa  Jorapu@moB IS npeoOpa3zoBaHus
J0rapu(pMHUUECKUX BbIPAXKECHUN;



CcBOOOHO ONEPHUPOBATh MOHATUSIMU: UppAIlMOHATIbHbBIE, TOKAa3aTeIbHbIC U
jJorapuMHUUEcKUe ypaBHEHHUS, HaxXOAUTh WX PEHICHHA C TOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXO0B UIIM OCYLIECTBIISASI IPOBEPKY KOPHEH;

IIPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHE dopmyner s
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMBbIe (QOPMYJIbl ANl PpEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJEJIMPOBATh peajbHbIE CHUTYallMM Ha A3bIKE aireOpbl, COCTAaBJIAThH
BBIDO)KCHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMU U rpauKu:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMK, B3aUMHO OOpaTHble (YHKUMH, KOMIO3uUUA (QYyHKUMHA, rpaduk
(yHKUMU, BBIIOJHATD 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJHO OINEPUPOBATH MOHATUAMU: 00JACTH ONMPENEIECHUS U MHOXXECTBO
3HAYCHUU (PYHKIMH, HYJIH QYHKIUU, TIPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATH MOHATHSAMHU: YETHbIE M HEYETHbIE (DYHKIIHH,
NepuoInyecKne QyHKINUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
M MUHUMYMbI (YHKLIHH, HauOoJIbllIee U HAaUMEHbIIEe 3HauyeHue (yHKIMU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: CTENIEHHAsd (YHKLHS C HATYPAIbHBIM
U 1IEJIBIM MOoKa3aTeaeM, rpa@uK CTeNeHHON (QYHKIMHU ¢ HATYpaJIbHBIM U LIEJIBIM
MoKasaTeseM, rpa@uK KOpHS N-Od CTENeHW Kak (PYHKIUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKa3aTeeM;

ONepupoBaTh MOHATUAMM: JIMHEHHAs, KBaApaTU4Hasd U IpPOOHO-IMHEHAas
(YyHKUMU, BBINOJHATH O3JEMEHTAPHOE UCCIENOBAHUE U IOCTPOCHUE MX
rpauKoB;

CBOOOJHO ONEpPUPOBATh MOHATHAMU: MOKa3aTeNbHAS U Jorapugmuyeckas
(yHKUMU, UX CBOMCTBA M rpaMKH, UCIOJIb30BaTh MX TpadUKU IS pelieHus
YpaBHEHUM;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaeneHrue TPUrOHOMETPUUECKUX (PYHKIIMH YUCIOBOIO apryMEHTa;

UCIIONBb30BaTh Trpapuku (QYHKUUNA [JI HKCCIEAOBAHUS IPOLIECCOB H
3aBUCUMOCTEN MpH pelIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U pEAIbHON
KU3HH, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEJIMUUHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OINEPUPOBATH MOHATUSIMU: aprU(PMETHUYECKass U TEOMETPUUYECKast
nporpeccusi, 06CKOHEUHO YOBIBaIOIasi FEOMETPUYECKAs IPOrpeccus, TUHEHHBIM
U OKCHOHEHIMAIbHBIA PpOCT, (OopMyJa CIOXHBIX TMPOLUEHTOB, HMETh
IPEICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUM ISl PEIIeHUs] peajbHBIX 3a/1ay MPUKIATHOTO

XapakTepa;
CBOOOJTHO OIEPUPOBATH MMOHATHSAMHU: IOCJICAOBATEIILHOCTh, CIOCOOBI
3aJIaHMsI TIOCJICIOBATEIIBHOCTEH, MOHOTOHHBIE u OrpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYeCKOro
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATUAMM: HENpPepbIBHbIE (YHKIMH, TOYKU
paspsbiBa rpaduka GyHKINUN, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (DYHKIIMS, HETpEephIBHAs Ha OTpPE3Ke,
IPUMEHATH CBOICTBA HENPEPHIBHBIX (QYHKIIUM JUIs pelIeHns 3a/1a4;



CBOOOMHO OMEpUpOBaTh MOHATHSAMH: IEpBasi M BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIYMCIISATh  NPOM3BOJHBIE  CYMMBI, IIPOM3BEACHUSA, YaCTHOTO U
KOMITO3UIINH JIBYX (DYHKIIMMN, 3HATH MPOU3BOAHBIC JIEMEHTAPHBIX (QYHKIUH;

UCIIOJIb30BaTh I'€OMETPHUUECKUI U (PU3UYECKHUI CMBICI MPOU3BOJIHOM IS
pelnieHuns 3anad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUPOBaTh MOHSATHUSMH: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl  ONKMCAaHUs
peanbHBIX MPOLECCOB U SIBJIECHUM, MPU PEUICHUHU 3a7ad U3 JPYTUX YYEOHBIX
IIPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATUSMHU: ONPEIECICHUE, TEOPEMA, YpaBHEHHUE-
CIEeICTBHE,  CBOWCTBO  MAaTeMaTHYeCKOro  O0BEKTa,  JOKa3aTelbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOydenus B 11 kiacce 0oOy4aromMiics MOMYYUT CIETYIOIIUE
MIPEAMETHBIE PE3YNBTATHI IO OTJAEIBHBIM TEMaM padoydeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOI0 aHaAIU3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEI, HCIOJIb30BATh IPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX umcen i pelleHUs 3ajad,
MIPUMEHATH anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH IOHATHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJl, MPEJICTABIIATh KOMIJIEKCHBIE YUCHA B aJireOpanyeckor u
TPUTOHOMETPUUYECKON (DopMe, BBIMOIHATH apu(METUYECKHE ONEepalui ¢ HUMU
1 n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
norapu(MHUUECKHEe HEPaBEHCTBA, HAXOAUTh HUX PEHIEHUS C T[OMOUIbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHHUS;

CBOOOJHO OINEpPUPOBATh MOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxoaumble (GOpMYJbl Uil PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI
U HEPAaBEHCTB, PAaBHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIUTh
pELIEHNsT CHCTEMBI MU COBOKYNHOCTEM pAlMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKAa3aTeNIbHbIX U JOrapu(pMUUYECKUX YPAaBHEHUIN U HEPABEHCTB;

pemarb palOHAJbHEIE, UppalMOHaJIbHBIE, NOKa3aTeJIbHBIE,
gorapu(MUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COZIepIKallle MOYJIM U TapaMeTpBhl;

OPUMEHSTH TpadruecKrue METOIbI AJIsl PEIICHHs] YPAaBHEHHU U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIUPOBAaTh pealbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3a/ayH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJENM C MCIOJb30BAHMEM alllapaTta ajireopsl,
MHTEPIPETUPOBATH MOJYyYEHHBIN PE3yJIbTaT.



DOyHKUMU U rpauKm:

CTpOUTHh TpadUKH KOMIO3UIMUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIETOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKITHIA;

CTPOUTh TEOMETpHUECKHe OOpa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

NPUMEHATh (PYHKIMHM A1 MOJCITUPOBAHUS WU MCCICAOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIIONIb30BaTh  NPOU3BOAHYIO JUIs  HCCleloBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxXOJIUTh HAaMOOJIbLIIEE U HAUMEHbIIIEE 3HAUCHHS] (PYHKIUU HENPEPHIBHOM
Ha OTpE3KeE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKIEHUS HAWITY4YLIEro pelIeHus B
NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-DKOHOMHYECKHX, 3ajadax, JJis
ONpEeNEeNeHUs] CKOPOCTH M YCKOpPEHHUs MpolEecca, 3aJaHHOTO (HopMyJoll wiu
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: MEpBOOOpa3Hasi, ONpeaeIEHHbINA
MHTErpajl, HAXOAUTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKUUUA U BBIYUCISATH
uHTerpain no gopmyie Herotona-Jlenonuna;

HaxOJIUTh IUIOIIAM IUIOCKUX (Uryp U OOBEMBI Tel C MOMOUIBIO
MHTErpaa;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU HA MPUMEpPE
cocTaBiieHUs TUPPepeHInaIbHBIX YPABHEHHI;

pemaTh NpUKIaAHbIE 33Ja4H, B TOM YHCJI€ COLUATbHO-D)KOHOMHYECKOTO 1
¢u3nueckoro  xapaktepa,  CpeICTBAMHM  MaTeMaTHYEeCKOro  aHaliu3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMMbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChl

MHuoxecTBO
JEHUCTBUTEIbHBIX YUCEI.
MHorouJieHsl.
PauvonaneHble ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIUYN U TpapUKy.
CrenenHast GyHKLUS C
LeJIBIM [TOKa3aTeeM

12 1

ApudmeTnueckuii KOpeHb
N-0i1 CTEIIEHU.
Hppanmonanbusie
YpaBHEHUSA

15 1

IToka3zarenbHast QyHKIHSL.
[Toka3zaTenbHbIE ypaBHEHUS

10 1

Jlorapupmuueckas
byHKIHS.
Jlorapugpmuueckue
YpaBHECHHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKCHUS U YPaBHEHUS

HOCJ’IGI[OB&TCJ'IBHOCTI/I n

10
HPOrPeCcCHH

HenpepriBable GhyHKIIUY.

[IpousBognas 20

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIUs 3HAHHH

OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 136




11 KITACC

Ne
n/
n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMMbl

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

UccnenoBanmne GyHKImiA ¢
MOMOIIIBIO TTPOM3BOTHOM

22 1

[TepBooOpaznas u
HHTETpal

12 1

I'paduxu
TPUTOHOMETPUYECKUX
GbyHKIHH.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

HppauunonaneHsle,
ITOKA3aTEeIbHBIE U
norapudmudeckue
HEPaBEHCTBA

24 1

KommiiekcHbie uncia

10 1

HatypanbHble 1 1ienble
qucia

10 1

Cucremsl palliOHaIbHBIX,
MppalMOHAIBHBIX
IIOKAa3aTeNbHBIX U
Jorapu(QpMUUECKUX
YpaBHEHU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, 0606H_ICHI:IG, 16 5
CUCTEMaTHU3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHO03k€ecTBO, Onepauy Hajl
MHOKE€CTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[IprMmeHeHue TeopeTHKo-
MHO>KECTBEHHOT0 armnapara
JUISL pelleHus 3a/1a4

PariroHanbHBIE YKCIIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
MEPUOIUUECKHE TPOOH

ParirmoHannHBIE YKCIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MIPOIICHTHI, OECKOHEYHBIC
MEPUOIUUECKHE TPOOH

[Tpumenenue apobeii u
IPOLICHTOB IS PEIICHHS
MMPUKJIAAHBIX 3aaa4




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
Panuonaneubie
VMppalrOHaJIbHbIC YUCIIA

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyinb 1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpuGmxEHHBIC BEIYMCIICHHUS],
MpaBujIa OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPpOOHO-
palMOHABHBIX YPaBHEHUN
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
palroOHAILHBIX YPAaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENbIX U APOOHO-
palroOHAILHBIX YPAaBHEHUN U
HEPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA HA MHOTOUJIEH C
octatkoM. Teopema besy

16

MHOTO4IEHBI C LENbIMHA
kodpduumentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pewenue cucreM IMHEHHBIX
ypaBHEHUI

19

Marpuna cucteMbl TUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPABHEHUN

22

Pemenne IMMPUKJIAIHBIX 3a1a4
C IIOMOIIIBIXO CUCTEMbI




JIMHEHHBIX YPAaBHEHUN

23

Pemenue npukiaaHbeIX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24

KoHntposbHas padoTa:
"PanuonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
bynkun. Bzaumuo
oOpaTtHbIe GYHKINH.
Kommosumus GpyHKIwiz

26

['paduk pynkuuu.
DnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYCHUI
¢yukuun. Hynu ¢pyHknum.
IIpomexxyTkH 3HaK
ITOCTOSIHCTBA

28

YETHbIEC U HEYETHBIE
¢byukun. [lepuoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcumMyMBbl 1 MUHAMYMBI




¢ynkuuu. Haubonbmee u
HaMMEHbIIIee 3HAUCHUE
(GYHKIIMH Ha TPOMEXKYTKE

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DeMeHTapHOe HCCIICI0BAaHNE
U TIOCTPOCHHUE TPapUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOEe HUCCIIeI0OBaHNE
U TIoCTpoeHue TpauKoB ITUX

byHKUIMMA

33

CreneHn ¢ LEIbIM
nokazareneM. bunom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

CrenenHast GyHKITHUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolcTBa U

rpadux

36

KonrpomnbHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"”

37

ApudmeTnieckuii KopeHb
HaTypaJIbHOM CTENIEHHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIpAXECHHI, COJIepKalInX
CTENEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIpXCHHI, COJIepIKaLINX
CTETNeHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIpXCHHI, CO/IepIKaINX
CTETNeHU U KOPHU

42

WppanunonanbHbIe
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppanunonanbHbIe
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHHs. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCUIIBHEIE Nepexoanl B




PCIICHUN UPpPALUOHATIBHBIX
ypaBHEHU U

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIIBHBIE IEPEXO/BI B
PEIICHNHU UPPATUOHAIbHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELICHUH UpPALMOHATBHBIX
ypaBHEHUI

49

CaoiicTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTENEHU C
HaTypaJbHBIM TOKa3aTeeM

50

CaoiicTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTelieM

51

KonrpomnbHas pabora:
"CBoiicTBa u rpaduk KOpHA
N-0i1 CTeNEeHHU.
UNppannoHanbHbie
ypaBHeHuUs"

52

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA




53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
OoKa3aTeiIeM U €€ CBOICTBA

55

[ToxazarenbHast pyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 pelieHus
yYpaBHEHUU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METOBI PELLICHUS
MIOKAa3aTeNbHbIX YPAaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

61

KonTponbhas pabora:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
Jorapudpma

64 Jlorapudwm yucna. CBoicTBa
Jorapudpma

65 JlecsiTHYHBIE U HaTypalbHbIE
norapuhMbl

66 JlecsiTHYHBIE U HaTypalbHbIE
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapuhMbl
[IpeoOpazoBanue

68 BBIPKEHUH, COMIEpKAIITUX
J0rapuQpmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

70 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U Tpaduk

7 Jlorapugmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpaguka

72 (GyHKLIMY 1715 peleHust
yYpaBHEHUNU

73 Hcnonb3oBanue rpapuka

GYHKIUH JUTS] pEIIeHUS




ypaBHEHUU

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
norapuGMUIECKUX
ypaBHEHU I

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGpMUIEeCKUX
yYpaBHEHUU

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PelIeHUs
JorapuGpMUUECKUX
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUHU

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelieHnu JorapupMuIecKux
yYpaBHEHUN

79

KonTponbhas pabora:
"Jlorapupmuueckas
¢byukus. Jlorapupmuueckue
ypaBHeHHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO
aprymeHTa

81

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

82

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEZICIICHHUE
TPUTOHOMETPUIECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUYECKHUX
(GyHKIHMI 4HCI0BOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OCHOBHBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKECHUI

92

[TpeoOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHU I

Pewenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
100 | TpuUrOHOMETPHUYECKHX
ypaBHEHU U

KonrtpomnbHas padora:
"TpuroHomMeTpuyeCKue
101 | BeIpaxkeHus u
TPUTOHOMETPHUECKHE
ypaBHeHHUA"

ITocnenoBaTenbHOCTH,
CIIOCOORI 3aJaHUS

102 [IOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIIAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIbHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl MPOTrPeCcCus

107

Cymma 6eCKOHEYHO
yOBIBaIOIIEH reoMeTprUIeCcKOn
MpOrpeccuu

108

JInHeHbIl u
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JInHeHbIN u
HKCIIOHEHLIMAIIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonp3oBanue mporpeccun
JUTSL pELLIeHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

KonTponbhas pabota:
"ITocnenoBaTeILHOCTU U




nporpeccun"

HenpepriBable GyHKIIMN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMIITOTHI
rpa¢gukoB QpyHKITHI

114 CaoticTBa GyHKIMI
HEMpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHusI HepaBEeHCTB

117 Meton uHTEpBAJIOB JUIs
pelLIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIs
pelLIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH /15
peleHus 3a1a4
IIpuMeHeHne CBONCTB

120 | HenpepbIBHBIX QYHKITUH IS
peleHus 3aaa4

121 IlepBas n BTOpas
MPOU3BOHBIE (QYHKIIUU
OmnpenenecHue,

122 P

T€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIHMH

125 YpaBHeHUE KacaTeJIbHOM K
rpaduxy GyHKINN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[Tpou3BoHas CyMMBlI,

128 | mnpousBeneHus, YaCTHOTO U
KOMITO3HITUHU () YHKIIUIA
[Tpou3BoiHas CyMMBI,

129 | mnpousBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI
[Tpou3BoiHAs CyMMBI,

130 | mpou3sBeneHus, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

131 KonrpomnbHas pabora:
"I[IpousBogHas"
[ToBTOpenme, 0600IIEHNE,

132 | cucremaTu3arys 3HaHUI:

"VpaBHenus"




[ToBTOpenwue, 0600mIeHNE,

133 | cucTemaTH3anKs 3HAHUMN: 1
"(DYHKHI/II/I”

134 Nrtorosas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHCTeMaTh3alrs 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpuMeHeHne mpou3BOIHON
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne npou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUIT
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K UCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON
K MCCIIEIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHON
K UCCIIeIOBaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U

KCTPEMYMBI




IIpuMeHeHne Mpou3BOIHOU
K UCCIICIOBAHUIO ()YHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoIIbIIETO
Y HAaMMEHBIIIEr0 3HAYECHUS
HEMPEePbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxnenune HanOoJIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIIErO
1 HAUMCHBIIICTO 3HAUYCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenre HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
1 HAaUMEHDIIIETO 3HAYEHUS




HENpEepbIBHON (PYHKIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOXKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4ax

14

IIpuMeHeHne Mpou3BOAHON
JUISL HAXOKICHUSI
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7a4ax

15

IIpuMeHeHne mpou3BOAHON
JUIs OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI IIpolecca,
3a/laHHOTO (POpPMYJION MK
rpaduKom

16

IIpuMeHeHne Mpou3BOIHOU
JUIsL OTIPEJIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (OPMYJION WK
rpadukom

17

Komnoszumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GyHKImii

20

['eomeTpuyeckue o6pasbl
YpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH




21

['eomerpuueckue oOpass
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHNA C
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuina HaXOXKICHUS
epBOOOPA3HBIX

25

ITepBooOpazubie
AIIEMEHTApHBIX (PYHKIIHH.
[IpaBuia HaXOXKICHUS
epBOOOPaA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Breraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢popmyne HproToHa-
JleiiOHMIIA

28

Bruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
IUIOINAACH TUIOCKUX QUTYp

30

[IpumeneHnue nHTErpaIa
JUTSL HAXO0XKIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHui
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

33

MaremaTuueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrtpomnbHas padora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, X CBOICTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKLIMH, UX CBOICTBA U




rpaduku

37

Tpuronomerpuueckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpudeckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

OTt60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUYECKHUX
(GyHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOIEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIBI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelleHus TOKa3aTEIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METO/IbI
peLieHHs
norapuGMUIEeCKUX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pewenus
JorapuMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(pMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
peleHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
peIIeHUS UPPAITUOHATBHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIEHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIEeHNs UPPALMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA HPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
pELIEHUs UPPAMOHATIBHBIX
yYpaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
peIIeHUs OKa3aTENbHbIX
yYpaBHEHUHU

64

['padpraeckue meTo b1
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpuaeckue meTo b1
peleHus
JorapupMUUECKUX
YpaBHEHUN




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
peleHus
JOTapUPMHUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMUUEcKux
yYpaBHEHUU

69

['padpuaeckue meTo bl
pelIeHHs [T0Ka3aTeIbHbIX U
J0rapuPpMHUECKUX
yYpaBHEHUU

70

['padpuaeckue meTo bl
pelieHus MoKa3aTeIbHBIX U
JorapuGpMUUECKUX
HEPaBEHCTB

71

['padpraeckue meTo b1
pELIeHUs TOKA3aTeNbHbIX U
norapuGMUIECKUX
HEPaBEHCTB

72

KonTponbnas pabota:
"HppanuoHaabHBIE,




IIOKa3aTeNbHbIE U
JorapupMuIEcKue
HepaBeHCTBA"

73

KomnnekcHsie uncia.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

74

KomnnekcHsie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAs
(bopMBI 3amcH
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue
olepanuu C
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue
OIIEpaLUU C
KOMIUIEKCHBIMU YHCIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOH TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau




N-0if CTEIIEHU U3
KOMILJIEKCHOI'O YHCJIa

80

®opmyiia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yncia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3nIEecKux 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HaTypaJ'IBHBIC H OCIbIC
quciia

84

HarypasnbHble 1 1iensle
quciaa

85

IIpumeHeHne MpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

86

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

87

[TpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEJIBIX YHUCEN:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJBIX YHCEI:
HOJ/l m HOK

89

[TpumeHeHne npU3HAKOB




JACIINMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH 1O MOAYJIIO

90

IIpuMeHeHne MpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IpuMmeHeHue npu3HaKoB
JEITUMOCTH IICJIbIX YHCEI:
anroput™ EBkimaa nis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbhas pabora:
"Teopus Henbix yncen"

93

Cucrema ¥ COBOKYITHOCTb
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IbI
pEUIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IBI
pEIIeHUS CUCTEM U




COBOKYITHOCTEH
HPPALMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEMN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
NoKa3aTeIbHbIX YPaBHCHUI

99

OCHOBHBIE METO/IbI
PELLIECHUS CUCTEM U
COBOKYITHOCTEH
JorapuGpMUUECKUX
yYpaBHEHUU

100

OcHOBHBIE METO/IbI
pELIeHUs CUCTEM U
COBOKYITHOCTEM
J0rapupMHUUECKUX
yYpaBHEHUN

101

[TpumeHeHne cuCTeM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3InYHbIX o0yacTei
HayKH U PEAJIbHOM JKU3HH,
UHTEpIIpeTalus




MOJIYYCHHBIX PC3YJIbTATOB

102

[IpuMmeHeHne cUCTEM K
PEILIEHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JacTei
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pasIn4HbIX o0nacTeit
HAyKH U PEAJIbHOM JKU3HH,
UHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIHTATOB

104

KonrtpomnsHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX
ypaBHeHUH"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpaMu

106

PanmonanbHbIe
HEPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppanunoHanbHble CUCTEMbI
C TmapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpABEHCTBA C
napameTpamu

111 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudmuueckue

112 | ypaBHeHHs, HEpABEHCTBA C
napameTpamu

113 Jlorapudmmueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpudeckue
CHCTEMBI C TapameTpaMu
ITocTpoenue u

117

HCCICIOBAaHUC




MaTEeMaTU4YECKUX MOJEIIEeH
pEaIbHBIX CUTYALIMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[TocTpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJIeNen
pealbHBIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamMu

119

[TocTpoenune n
UCCIIEJOBAaHHE
MaTEMaTHUYECKUX MOJENIEH
peabHBIX CUTYALIUM C
IIOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

120

KonrtpomnsHas padora:
"3amaun ¢ mapamerpamu’

121

[ToBTOpenue, 06001IEHNE,
CHUCTEMaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

122

[ToBTOpenwue, 06001IeHNE,
CcHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CHCTEMAaTH3aLIMs 3HAHHUI:




"VpaBuenus. CucteMbl
ypaBHeHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEHME, 0000IICHNE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctpa"

126

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMaTH3aI|s 3HAHMIA:
"Hepasenctpa"

127

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMaTH3allys 3HAHUIA:
"ITpousBoaHas u eé
npuMeHenue"

128

[ToBTOpenue, 06001IIEHNE,
CHUCTeMAaTH3all1s 3HAHUI:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IeHNE,
cUCTEeMaTH3aIus 3HAaHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
cHUCTEMAaTH3aI[|sl 3HAHMIA:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHME, 0000IICHNE,
cUCTeMaTH3aIHs 3HAHWI:
"Oyakuun"

132

[ToBTOpEeHME, 0600IIECHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyaKIun"

133

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHUIA:
"OyHkuun"

134

HToroBasi KOHTpOJIbHAS
pabora

135

Ntorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM OBPA30OBATEJILHOM

ITPOI'PAMMBbI
10 KITACC

Kox npoBepsiemoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl CpeIHero

pe3yJbTara 0011ero oopazoBaHus
1 Hucna u BIYUCTICHUS
11 OnepupoBarh MOHATHAMH: paIlIOHAJIbHOE M JIEHCTBUTEIILHOE YHUCIIO, OOBIKHOBEHHAs M JECSITHYHAs APOOb,
' HPOLEHTH
1.2 BrimonusaTe apudmeTnyeckue onepainu ¢ paiuoHaIbHBIMHA U JEHCTBUTETLHBIMU YHCIIAMU
13 BoinonHATe npuOIMKEHHbIE BBIYMCICHUS, WCIOJNB3YS IpaBuia OKPYIJIEHHUS, NeNaTh NPUKHUIKY MU OLEHKY
' pe3yibTaTa BEIUUCICHUN
OnepupoBaTh MOHATHSMM: CTENEHb C LENbIM IOKa3aTelleM, CTaHJapTHas (opMa 3amucH JIeHCTBUTEILHOIO
14 quclia, KOPeHb HAaTypalbHON CTENEHH; UCIIOIb30BaTh MOAXOASILYI0 (OPMY 3alIUCH AEHCTBUTEIBHBIX YHUCEN JIJIS
pelIeHns MPaKTUUYECKUX 3a]ad U IPECTaBICHUS JaHHBIX
15 OnepupoBaTh NOHSTUSIMU: CHHYC, KOCHHYC W TaHI€HC IPOMU3BOJILHOTO yIja; HCIOJb30BaTh 3alUCh
' MIPOU3BOJILHOTO YTJIa uepe3 oOpaTHbIE TPUTOHOMETpPHUYECKHE (PyHKINN
2 VYpaBHEHUs 1 HEpABEHCTBA
21 OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIO€, PALMOHAIBHOE, UPPALUOHAIBHOE
' YPaBHEHNUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
2.2 BoinonHsATe mpeobpazoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUYECKUE YPaBHEHUS
2.3 BoinonHATe mpeoOpa3oBaHus MENbIX, PallMOHAIBHBIX M MPPAllMOHANBHBIX BBIPAXKEHUNW M peniaTb OCHOBHBIE




THUIIBI LOCJIBIX, pPAIUOHAJIBHBIX U UPPALMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHHTB YpaBHCHHA U HEPABCHCTBA IJIA PCHICHUA MAaTEMATUUYCCKUX 3aa4 U 3aaa4 U3 pas3IndHbIX obnacreit

24 HAyKU U PEATBHON JKU3HU
95 MogenupoBaTh peaibHble CUTYallUd Ha S3bIKE alnreOpbl, COCTABIATh BbIPA)XKEHUS, ypaBHEHUs, HEPABEHCTBA 110
YCIIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHbIE MOJIENIN C UCIIOJIb30BAaHUEM allllapara ajareopsl
3 OyHKIMK U TpaduKu
31 OnepupoBarh TOHATUSAMHU: (DYHKIHSA, CHOCOOBI 3amaHus (DyHKIHUH, OOJACTh OINPEACICHUS U MHOXKECTBO
3Ha4YeHUH QPyHKUIWH, rpaduK GyHKIMN, B3AUMHO OOpaTHBIE (PYHKITHH
3.2 OnepupoBaTh NOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKLMHU, HYJIU (YHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku pyHKIUN 11 pellieHus] ypaBHEHUN
3.4 Crpouth u yuTaTh TpaduKu JTUHEHHON (YHKIWHU, KBaApATHUYHOW (DYHKIMH, CTETIEHHOW (DYHKIIMH C LENIBIM
[IOKa3aTeieM
35 Hcnonp3oBare rpadukn QyHKIHMA 1715 MCCIEIOBaHUS TPOILECCOB U 3aBHUCHMOCTEH NpPH pEIIeHHH 3a/1ad U3
' JPYTUX y4eOHBIX TPEJMETOB U PEATbHOM KU3HH, BRIPAKaTh (POPMYyJIaMHi 3aBUCHMOCTH MEKIY BEIIMIHHAMU
4 Hauana maTremMaTiueckoro aHaimsa
4.1 OnepupoBath NOHATUSAMU: MOCIEI0BATEIILHOCTD, apU(pMETHUECKAs U TEOMETpUUYECKasi IPOrpeccuu
42 OnepupoBaTh MNOHATUSIMHM: OECKOHEUHO YyObIBarolasi reoMeTpHYecKas Iporpeccus, cymMma OeCKOHEYHO
' yObIBaroOIell TeOMETPUUECKON TPOrPEeCcCUn
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Vcnonp30BaTh CBOWCTBA MOCIEAOBATEILHOCTEH M MPOTPECCUil AJsl pEeIleHUs] peasibHBIX 33/a4 MPHKIATHOTO
' Xapakrepa
5 MHoskecTBa U JIOTHKa
51 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, ONIEPAITUH HAJ MHOKECTBAMHU
5.2 Hcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar JUlsl ONMHMCAHUs peabHBbIX MPOIECCOB U SIBICHUM, NpU




pELIeHNN 3a1a4 U3 IPYIUX y4EOHBIX NIPEAMETOB

5.3 OnepupoBaTh NOHATUSAMHU: ONPEEICHHUE, TEOpEMa, CIEACTBUE, 10Ka3aTEIbCTBO
11 KITACC
Koxa . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHNUSI OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl CPeHero
LA 00111€ero0 00pa3oBaHuA
pe3yJbTara
1 Yucna ¥ BIYUCIIECHUS
11 OnepupoBaTh MOHATUSAMHU: HATypaJlbHOE, 1I€JI0€ YMCJIO; MCIOJIb30BaTh NMPU3HAKU JAEIMMOCTH LEIBIX Yucell,
pasJio’KeHUe YKciia Ha IPOCThIe MHOXKHUTENH Ul PEeLICHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PallMOHAJIBHBIM [10Ka3aTeIeM
1.3 OnepupoBaTh MOHATUAMHU: JIOTapUpM YKcia, JECITUUHbIE U HaTypallbHbIE JJOrapu(pMbl
2 YpaBHEHMS U HEPABEHCTBA
21 [IpumMmeHsTh CBOICTBa CTENEHHW JUIsl MPeoOpa3oBaHUsl BBIPAKEHUN, ONEPUpPOBATh MOHATHSIMH: IOKA3aTelIbHOE
' ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHbBIE THUIIbI IIOKA3aTEJIbHBIX YPAaBHEHUN 1 HEPABEHCTB
BoinonuATe  mpeoOpa3oBaHMs — BBIPQKEHUH,  COAEPXKALIUX  JIOTApU(MBI;,  ONEPUPOBATH  MOHITUSIMMU:
2.2 jgorapu(pMHUyUEcKoe YpaBHEHHME M HEPAaBEHCTBO; pElIaTh OCHOBHBIE THUIBI JOrapu(MHUUECKUX YpaBHEHHH U
HEPABEHCTB
2.3 Haxoauts perieHus npocTelmux TpPUroHOMETPUIECKIX HEPABEHCTB
54 OnepupoBaTh NOHATHAMH: CHUCTEMA JIMHEHHBIX YPAaBHEHMH U €€ PELEHHUE; UCIIONIb30BaTh CUCTEMY JIMHEHHBIX
' YPaBHEHHUH Ul PEIIEHUS IPAKTUYECKUX 3a7a4
2.5 HaxoauTs penienust NpocTENIINX CUCTEM U COBOKYITHOCTEN PallMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB
2.6 MonenrpoBaTh pealbHbIE CUTyallUM Ha sI3bIKE alreOphl, COCTaBISATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U




CUCTCMEI 110 YCJIOBUIO 3aJa49U, UCCIICAOBATH ITOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara aﬂre6p51

3 DOyHKINUH U TPAPUKH
OnepupoBaTh MOHATUSAMH: IepHOAMYECKas (DYHKIHSA, MPOMEXKYTKM MOHOTOHHOCTH (YHKLUH, TOYKHU
3.1 9KCTpeMyMa (pyHKIMH, HanOoJIbIllee U HaUMEHblIee 3HaueHUs! (PYHKIMU Ha IPOMEXYTKE; UCIOIb30BATh UX IS
uccieoBaHus QyHKIMY, 331aHHON IrpaduKoM
3.9 OnepupoBaTh MNOHATHSIMU: IpadUKd IOKa3aTEeIbHOM, JIOrapu(MUYECKOH M TPUTOHOMETPUYECKUX (YHKLUH;
' n300pakaTh UX HAa KOOPIAMHATHON IJIOCKOCTH U UCIOJIb30BATh JUIsl peIlieHHs] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOM TIOCKOCTH TPa(UKH JIMHEHHBIX YPAaBHEHHH M HCIIOJIB30BaTh UX JUIS PEIICHHS
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
3.4 Hcnonb3oBate rpadukn (QyHKIOUA A7 HCCIEAOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3 JPYTHX Y4eOHBIX
' JACIUIUTUH
4 Hauana maremMaTHueckoro aHajinza
41 OnepupoBaTh MOHATUSAMU: HENpepbIBHAs (YHKLUSA, TPOU3BOJIHAS (YHKLMHU; UCIOIb30BATh T€OMETPUUYECKUNA U
' (bu3nvecknit CMbICI MPOU3BOTHOM /IS peIlIeHHs 3a1a4
49 HaxonuTe npousBoiHbIE 31€MEHTAPHBIX (DYHKLNN, BBIYUCIATH IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO
byHKIMMA
43 Hcnonp30BaTh MPOU3BOAHYIO AJsl HCCIEAOBaHUA (YHKIUM HAa MOHOTOHHOCTb U JKCTPEMYMBI, MPUMEHSTbH
' pe3yNbTaThl UCCIIEI0BAaHUS K TOCTPOEHHUIO rpapuKoB
44 Hcnonp30BaTh NPOU3BOIHYIO Ul HAXOXKIEHUS HAaWIYYILEro pEeIeHHs B IPUKIIAJHbBIX, B TOM YHCJIE COLUAIbHO-
' HPKOHOMHYECKHUX, 3a/1a4ax
45 OnepupoBaTh MOHATUAMHU: NEPBOOOpPA3Has W HMHTErPal; MOHUMATh I'€OMETPHUUYECKUH U (U3UYECKUN CMBICI
' UHTeTpaia
4.6 Haxoauts nepBooOpa3Hble 351eMeHTapHbIX QYHKIUN, BEIYUCIATH HHTETpal 1o Gopmysne HproToHna — JleitoHuma
47 Pemars npuknagHble 3ajaud, B TOM YKCJE€ COLUATBHO-3KOHOMUYECKOTO M (PM3MUYECKOTO XapaKTepa, CpeicTBaMu

MaTEMaTHYCCKOI'O aHajlnu3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 UYucna v BBIYUCIICHUS
Paumonaneupie uucina. OOBIKHOBEHHBIE M JCCATUYHBIE APOOHM, MPOICHTHI, OECKOHEUHbIE MEPUOAUYECKUE IPOOH.
1.1 ApudmeTrueckue onepaiuy ¢ palioHaIbHbIMU YMCIaMH, TPeoOpa3oBaHUs YUCIOBBIX BeIpakeHuil. [IpuMenenue npobeit u
MIPOLIEHTOB JIJISl PEIeHUsI MPUKJIAJAHBIX 33[1a4 U3 Pa3IMYHbIX OTpaciiell 3HAHUN U peanbHON KU3HU
12 JlelicTBuTenpHbIe 4YHcia. PamuoHanbHbIE W UppalMOHAIbHBIE 4YKcla. ApuUMETHUECKHE Omepalnu ¢ JICHCTBUTEIbHBIMHU
' yuciaamu. [IpuGmmkEHHBIC BHIYUCIICHHS, IPABUIIa OKPYTIICHUS, TPUKUIKA U OI[EHKA pe3ybTaTa BRIUUCICHUN
13 Crenenp ¢ uensiM TokazateneMm. CranmapTtHas (opma 3amucu JeHCTBUTENBbHOTO uucia. Vcrmonb3oBaHHMe MOIXOAsIIEH
' (hopMBI 3aMUCH ICUCTBUTEIIBHBIX YHCEIT ISl pEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEJICTABIICHUS TAHHBIX
1.4 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apupMeTHYeCKUMU KOPHSIMH HATypaJIbHON CTETIEHU
1.5 CuHyC, KOCUHYC M TAHT€HC YUCJIOBOI'0 apryMeHTa. APKCHUHYC, apKKOCUHYC, apKTaHT'€HC YHCIOBOTO apTyMEHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHBIE IPe0OpPa3OBaAHUS
2.2 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUECKHUE (HOPMYITBI
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAIOB
24 Pemenue nenpix u [poOHO-palMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemmennie uppanroHalbHBIX YpaBHEHUH 1 HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN




57 IIpumeHeHne ypaBHEHMH M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad U 3a/Jad U3 pa3iIMyuHbIX 00JacTel Hayku U
' pealbHOM KU3HH
3 OyHKIMH U TpapuKH
3.1 ®dyHK1UA, criocoObl 3ananus Gyuakmuu. ['paduk Gynkiuu. Bzaumuo o6parabie GyHKIIHMH
39 OO6nacte ompeneneHuss U MHOXecTBO 3HaueHUi (QyHkiuu. Hymu ¢ynkumu. [Ipomexytkn 3HakonmocTosHcTBa. UETHBIE U
' HEYETHbIE PYHKIINH
33 Crenennas (GyHKIMs C HATypaJbHBIM M IeNbIM mokasateneMm. EE€ cBolictBa m rpaduk. CBoiicTBa u rpaduk KOpHS N-0it
' CTENeHH
3.4 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa
4 Havana marematnueckoro anaiaunsa
4.1 [locnenoBarenbHOCTH, CIOCOOBI 331aHUS [1OCIIE0BATEIbLHOCTEH. MOHOTOHHBIE IIOCIIEA0BATEBHOCTH
ApudmeTrnueckas U TeoMmeTpuyeckas mporpeccuu. beckoHedHo yOwIBaromias reoMerpuueckas mporpeccus. Cymma
4.2 OECKOHEYHO YOBIBAIOIIEH reOMEeTpUUYecKor nporpeccuu. opMyra CIOXKHBIX MPOILEHTOB. Vcrnoap30BaHe MpOrpeccun s
peLIeHUs pealIbHBIX 3a]a4 IPUKIIATHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
51 MHosecTBO, onepanuu HajJ MHOxecTBaMmu. Jlmarpammel Oiinepa — Benna. IlpuMmeHeHHE TEOpETHMKO-MHOXECTBEHHOIO
' anmapara JJisl ONUCAaHUs PEeAIbHBIX MPOLIECCOB U SBJIECHUH, IPU PELICHNUH 33/1a4 U3 JPYTUX YU4eOHBIX MPeAMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEILCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Uucna u BBIYUCIECHUS
11 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YHCET




1.2

Crenens ¢ pallMOHAIbHBIM Moka3areneM. CBOMCTBa CTETIEHU

13 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(BMBI
2 VYpaBHEHMs U HEpaBEHCTBA

2.1 [TpeoOpa3oBanue BHIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI

2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIMX CTENEHU C PAallMOHAIIBHBIM [TOKa3aTeIeM

2.3 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zarenbHBIC YpaBHEHHS U HEPAaBEHCTBA

2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA

2.6 Cuctembl TMHEHHBIX YpaBHEHUH. Perienne npukiagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH

2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB

58 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTeMaTHYEeCKHX 33Ja4 U 3ajiad U3 pa3IMyHbIX oOnacreit
' HAYKH U PEATBHON JKU3HH
3 OyHKIMH U TpaduKu

31 Oynkuus. [lepunonnyeckne GyHkiuu. [IpomMexyTkn MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MHUHUMYMBI ()yHKIIHH.
' Haubounbiee n HanMeHbIee 3HaYeHHE (DYHKIIMN HA IPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu

3.3 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

3.4 Hcnonp3oBanue rpa¢pukoB GyHKUIUN A1 peLIEHUs] YPaBHEHUH U TMHEWHBIX CUCTEM

35 Hcnonp3oBanne rpadukoB (GyHKIHMNA T UCCIEIOBAaHHS MPOIECCOB M 3aBHCHMOCTEH, KOTOpBIE BO3HHKAIOT IIPH
' pELIeHUH 33124 U3 IPYTUX YIeOHBIX MTPEIMETOB M PeaTbHOMN KU3HU
4 Hauana MmaTemaTtuieckoro aHanmsa

4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEeHCTB

4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOHOM

4.3 [Tpon3BosHble 31eMeHTapHBIX (QyHKIMH. DOopMyIbl HAXOXKAEHUS NPOU3BOAHON CYMMBI, NMPOU3BEIEHHUS U YACTHOTO




byHKIII

HpI/IMeHeHI/Ie HpOH3BOI[HOI>i K UCCIICAOBAHHIO (byHKHI/Iﬁ Ha MOHOTOHHOCTBb U 9KCTPCMYMBI. HaXO)KI[eHI/Ie HauOOJIBIIIErO U

44 HAUMEHBIIIETO 3HAUCHUS (YHKITMH HA OTPE3KE

45 [IpumeHeHre MPOU3BOJHONW Ui HAXOXKACHHUS HAWIYYILEro pelIeHUs B MPUKIATHBIX 3a7audax, Uisl ONpeleeHUs
' CKOpPOCTH Tpoliecca, 3aJaHHOro (GopmMyIioil uiu rpadpukomM

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

4.7 WNurerpai, ero reomerpuyeckuii u puznueckuii cMpici. Berancnenue nnrerpana no ¢popmyne Heiorona — JleitOuuia




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM INPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Koxa npoBepsiemoro
TpeOGoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3y/JbTATAM OCBOCHUS OCHOBHOI1 00pa30oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

Bnanenme wmeromaMu JTOKa3aTEeNbCTB, AQlTOPUTMAMH pEHICHUS 3a1ad; yMeHHe (OpMYIHpOBaTh H
ONEpUpPOBaTh IMOHATUSAMU: OIpPEAEICHUE, aKCcuoma, Teopema, CIEJICTBUE, CBONCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYTUPOBKH; MPUMEHSATh HMX; YMEHHE (OPMYIHPOBATH OOpaTHOE U
[IPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NPUBOAUTH IMPUMEPbl U KOHTPIPUMEpPHI, HUCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKLHU; MPOBOJUTH J10Ka3aTeIbHbIE PACCYKIEHUS MPHU PEUIEHUM 3a/iad, OLEHUBATh
JIOTHYECKYIO MPAaBUIBHOCTh PACCYXICHUI; YMEHUE ONEPUPOBATH MOHATHSIMH: MHOKECTBO, TOAMHOMXKECTBO,
orepalyy HaJl MHOKECTBaMHU; YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Jjsl ONHUCaHUs
peaJIbHBIX MPOLECCOB U SIBJICHUNM U NPHU PEIICHHWU 3ajjad, B TOM YHUCIE U3 APYTUX Y4eOHBIX MPEAMETOB;
YMEHHME ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIM rpad, AepeBo, LMK, Ipad Ha IIOCKOCTH; yMEHHE
3aJ1aBaTh U OMHUCKHIBATh rpadbl pa3InUYHBIMU CIIOCOOAMHU; UCIIOJIB30BATH I'padbl IPU PELICHUH 3a/1a4

YMmenue ONCpUpOBaATh IMOHATHUAMU: HATYPAJIBbHOC YUCIIO, TEJIOC YUCIIO, CTCIICHL C LCJIBIM IIOKa3aTCJIEM,
KOpPCHb HaTypaanoﬁ CTCIICHU, CTCIICHb C pPALMOHAJIBHBIM IIOKa3aTCJICM, CTCIICHb C JIECTBUTEIIBHBIM
IIOKa3aTcjicM, HOFapH(bM qucia, CUMHYC, KOCMHYC U TAHI'CHC MPOU3BOJIBHOI'O 4YHCJa, OCTATOK IO MOAYIJITO,
palluOHAJIBHOC YHCJIO, HPPAIMOHAJIBHOC YHUCIIO, MHOXCECTBA HATYpPAJIbHBIX, ICJIbIX, PALIUOHAJIBHBIX,
JIeCTBUTEIIBHBIX qUCCJI; YMCHHUEC HCIIOJIB30BaTh MPU3HAKU ACIIMMOCTH, HaMEHBIINH O6H.IPII>1 ACINUTCIIb U
HaNMMCHBIICC O6IJ_ICC KpaTHOEC, aJIrOPUTM EBknupga npu peHICHUHN 3alav; 3HAKOMCTBO C pPa3IMYHbBIMU
NMO3UINUOHHBIMU CUCTCMAMH CHHCIICHHA;, YMCHHC BBIIIOJIHATE BBIYHUCJICHUC 3HAYCHUH U Hp606pa3OBaHI/I$I
BBIpa)KCHI/Iﬁ CO CTCIICHAMU U J'IOI‘apI/I(bMaMI/I, Hp606p330BaHI/IH ,Z[pO6HO-paI_[I/IOHaHLHBIX BLIpa)KCHI/II‘/’I; YMCHHC
OIICpHUPOBATH TIOHATUAMU: MTOCICAOBATCIBHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccusd, reoMCTpuICCKasa
Iporpeccusd, OCCKOHEYHO yGLIBaIOIJ_[a}I TCOMETPHUICCKAL Iporpeccusi; YMCHHC 3aaaBaTb




MIOCJIEZIOBATEIBLHOCTH, B TOM YHCIIE C IOMOIIBI0 PEKYPPEHTHBIX (POPMYJI; YMEHUE ONIEPUPOBATH TOHATHUSAMU:
KOMIUIEKCHOE YHCIJIO, COMPSDKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO YHCIa,
(dopMa 3anucu KOMIUIEKCHBIX 4Hcell (reoMeTpuueckasi, TPUrOHOMETpHUecKas U anredpamdeckas); yMeTh
MPOU3BOJIUTh  apu(MeTHYecKue JEWCTBUA C KOMIUIGKCHBIMM  YHUCJIaMH; MPUBOJIUTH IPUMEPHI
WCIIOJIb30BAaHUS KOMIUIEKCHBIX YHCEN, OINEepUpOBaTh MOHATHUSAMU: MaTpuia 2X2 u 3X3, ompenenurenb
MaTpPHUILIbI, TEOMETPUYECKHUI CMBICIT OTPEACTUTENS

YMeHue omnepupoBaTh NOHATHUAMU: palUOHAIbHBIC, HUpPpALMOHAJIbHbIE, IOKAa3aTEJIbHbIE, CTEIEHHBIE,
aorapumuyeckrue, TPUrOHOMETPUYECKUE YPAaBHEHUSI U HEPAaBEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATh
MOHATHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUHN
U HEPaBEHCTB, pPABHOCWJIBHOCTh YPABHEHWM, HEPABEHCTB W CHUCTEM; YMEHHUE pellarb YpaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JINYHBIX TPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; INPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBbI Ul PELICHUS MaTEMaTHMUECKUX 3a/ad U

3a/1a4 U3 pazIMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh NOHATUSAMH: (QYHKIUS, UYETHOCTb (DYHKIUHM, MEPUOAUYHOCTb (DYHKIHH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMHU, SKCTpeMyM (DyHKIMM, HanOobliee ¥ HauMEHbIlee
3Ha4eHUs1 (YHKIHUU Ha MPOMEXYTKE, HelpepbiBHAA (DYHKIMS, aCUMITOTHI rpaduka (yHKIUHU, NepBas U
BTOpasi MpOM3BOJHAS (YHKLUHU, T€OMETPUUYECKUI M (PU3UUECKUH CMBICI MPOU3BOAHOM, mepBooOpas3Has,
OINpeNleNIEHHBI MHTErpajl; yMEHHE HaxXOAMTh AacCUMITOTHl TIpaduka (QYHKLIMH; YMEHHE BBIUUCIAThH
MIPOU3BO/IHBIE CYMMBbI, TPOU3BEJICHHS, YacTHOTO M KOMIIO3MIMU (YHKIMHA, HAXOAWUTh YypaBHEHHE
KacaTeNbHOU K Tpaguky (QyHKIUHM;, yMEHHE HAaXOJUTh NPOU3BOIHBIC JIEMEHTApHBIX (DYHKIMIA; yMeHHe
UCIOJIb30BaTh TPOMU3BOJHYIO JJIsI MCCIENOBaHUS (YHKUMH, HAaXOAUTh HaMOOJbIIME M HAMMEHBIINE
3Ha4eHUs (QYHKIUH; CTpOUTh IpadUKM MHOTOWICHOB C HCHOJb30BAHHMEM ammapara MaTeMaTH4ecKOTro
aHaIM3a; MPUMEHATH NIPOU3BOJHYIO I HAXOXKICHUs HAWIYYIIEro PELICHUS B IIPUKIIAIHBIX, B TOM YUCIE
COLIMAJIbHO-9)KOHOMHMUECKUX U (PU3MUECKUX 3ajayax; HaXOIUTh IJIOUIATM U O0BEMBI (PUTYp C MOMOLIBIO
UHTerpaja; MPUBOAMTH MPUMEPhl MAaTEMaTHYECKOTO MOJEIMPOBAHUS C IMOMOIIbIO U (PepeHINaTbHBIX
ypaBHEHUU




YMenue omnepupoBarh MNOHATHSAMHU: Tpaduk GyHKIUH, oOpaTHas (YHKIMS, KOMIIO3ULUA (QYHKIHA,
nuHeitHast  GyHKIUS, KBagpathyHas (YHKOUS, palvoHalnbHas (YHKIMS, CTeNeHHas (QyHKUus,
TpUroHOMeTpuueckue (yHKUMH, oOOpaTHbIE TpUTOHOMETpUYeckue GYHKUMU, TOKa3aTelbHAs U
norapugmuueckas (QyHKIHMHA; yMEHHE CTPOUTh TpaduKd HU3YYEHHBIX (YHKIUN, BBIIOJIHATH
npeobpazoBanus rpadukoB GyHKUIUN, UCTIONIB30BATh IPAQUKU IS U3yYEHUS MPOIECCOB U 3aBUCUMOCTEH,
MIpH PEIlIeHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U 3a/1ad U3 pealibHOM >KU3HU; BhIpaxarh (hopMylaMu
3aBUCHUMOCTH MEX]y BEIMYMHAMH; HCIIOIb30BaTh CBOMCTBA U Tpaduku PYHKIMN IS pEIICHUs YPaBHEHUMH,
HEPAaBEHCTB W 3a/lay C NapaMeTpaMy; MU300paxaTh Ha KOOPAWHATHOW IJIOCKOCTH MHOXECTBA pPELICHUMN
ypaBHEHUM, HEPABEHCTB U X CUCTEM

YMeHue pemate TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIM M YacTH, Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBAapoOB M YCIIYT, HAJOTH, 33Ja4d M3 OOJIACTH YIPABJICHUS JUYHBIMH U
ceMEMHbIMU (PUHAHCAMU); COCTABIATh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3a/layM, MCCIEN0BaTh IOJYYEHHOE pEIIEHUWE U OLEHUBATh IPaBAONOJOOHOCTh pPE3YyJIbTATOB; YMEHHUE
MOJCJINPOBAaTh pEalbHbIE CHUTYallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAXKECHUS, YPABHEHUS,
HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO 33Ja4M, MCCIEAOBATh MOCTPOECHHBIE MOJECIN C UCIOJIb30BAaHUEM
anmnapara ajnreOpbl, HHTEPIIPETUPOBATH MMOJTYYECHHBII pe3ynbTar

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apupMeTHYecKoe, MeauaHa, HauOojblllee M HaMMEHbIIee
3HAa4YeHHUs, pa3Mmax, JUCIEpPCHs, CTaHAAapTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHHE U3BJeKaTb,
UHTEpIpPETHpOBaTh MHGOpPMALMIO, NPEJCTaBICHHYI0 B Taliuuax, Ha JuarpaMmax, rpadukax,
OTPaXKaIOIIyI0 CBOICTBAa peallbHBIX IPOLECCOB U SIBIEHUI; MPEACTAaBIATh MHPOPMALHUIO C HOMOIIBIO
TaOJMIl ¥ JUarpamM; HCCiel0oBaTh CTaTUCTUYECKHUE TaHHbBIE, B TOM YHCJE C IMPUMEHEHHEM IpapruecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpaUUEeCKH HCCIIEAOBAaTh COBMECTHBIE HAONIOJCHHUS C IMOMOILBIO
JyarpamMm paccerBaHUs M JIMHEHHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMU: CIy4YallHBIA ONBIT U CIydyallHOE€ COOBITHE, BEPOATHOCTH CIIY4aillHOTO
COOBITHSI; YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIOJIb30BAHHEM TIpaHUuecKUX METOJO0B; NPUMEHSITh

(hOpMyIIbI CIOXKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, hopMyy MOJTHOM BeposTHOCTH, popmyiny beprymu,




KOMOHMHaTOpHbIE (AKThl U POPMYJIbL; OLECHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; YMEHUE ONEepPHUpPOBAThH
MOHATHUSIMU: CllydaiiHasi BeIMYMHA, pacIpe/ieIieHHe BEpPOsITHOCTEH, MaTeMaTUYECKOe OKUAAHHE, TUCTIEPCUs
Y CTaHAApPTHOE OTKJIOHEHHUE CIy4YailHOW BETUYMHBI, (YHKIIMH pacIipeieieH s U TUIOTHOCTH PaBHOMEPHOTIO,
MOKa3aTeJIbHOT0O M HOPMAJbHOTO pAacHpeleieHUi; YMEHHE HCIOJIb30BaTh CBOMCTBA HM3yYEHHBIX
pacrnpeesieHuid JJid pelleHus 3ajady; 3HAKOMCTBO C MOHSTHUSIMHU: 3aKOH OOJIBIIUX 4YHCEN, METObl
BBHIOOPOYHBIX HCCIEIOBaHUI; yMEHHE NPHUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX 4YHUCENI B
MIPUPOAHBIX M OOLIECTBEHHBIX SIBICHHIX; YMEHHE ONEpUPOBATH MOHATUSMU: COYETAHUE, MEePECTaHOBKA,
YHCIIO COYETAaHUM, YHUCIO MEepecTaHOBOK; OMHOM HbrOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHbBIE (PaKThl U
paccyXaAeHus s pelieHUs 3a]ad; OLIEHHWBAaTh BEPOATHOCTH pEATbHBIX COOBITUH; COCTaBIATH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOMYyYEHHBIH PE3yabTaT

YMeHue onepupoBaTh NMOHATHUAMM: TOUYKA, IPsAMas, INIOCKOCTh, NMPOCTPAHCTBO, OTPE3O0K, JIyd, BEJIMYMHA
yrila, INIOCKUM YroJl, IBYIPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, CKPEIMBAIOIINECS MPSMBIE, I1apauIeIbHOCTD
U TEpHEeHIUKYISIPHOCTh MPAMBIX M IUIOCKOCTEHM, Yrojd MEXAy MpsAMBIMH, YOl MEXAYy MpsSMOH U
IJIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTAMM, PACCTOSHHME OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXIYy IUIOCKOCTSMM; YMEHHUE HCIIOJIb30BATh IPHU PEIICHUN 337a4 HW3y4YCHHbIC
(akThl U TEOpeMbl MJIAHUMETPUN; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C MOMOIIBI0 T€OMETPUYECKUX NMOHATUN M BEJIIMYWH, PEIIaTh CBA3AHHBIE C HUMHU

IMPAKTUYCCKHEC 3a/la4n

10

YMeHue omnepupoBaTh MOHATHAMM: IJIOUIATb (GUIYphl, 00bEM (UIYpbl, MHOTOTPAHHUK, MHPaBUIIbHBIA
MHOTOTpaHHHUK, CEUYeHHWEe MHOIOrpaHHHMKa, KyO, mapaienenunen, NpusMa, nOupamuaa, ¢urypa wu
MOBEPXHOCTh BpallleHWs], LWIMHAP, KOHyc, Imap, cdepa, miomanb cdepsl, IUIOMEAAb TOBEPXHOCTH
NUPaMUIbl, TPU3MBL, KOHYCa, IMIMHAPA, 00bEM Ky0Oa, MPSIMOYTrOJbHOTO Napajielenunena, MMpaMuIbl,
MIPU3MBI, LIMIIMH/IPA, KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHU KOHYCa U IIMIMHJIPA, NapajuielbHble
OCH WJIM OCHOBaHMIO, CEYEHHE I11apa, INIOCKOCTh, Kacaromasicst cepsl, IIUINHAPa, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTpaHHUKa, N300paXkaTb MHOTOTPAHHUKH, (PUTYPHI U MIOBEPXHOCTH BpAIIEHUs, X CEUYEHUS, B
TOM YHCII€ C TOMOIIBIO IJEKTPOHHBIX CPEACTB; YMEHHE NPHMEHSATh CBOWCTBA T'€OMETPHUYECKUX (uryp,




CaMOCTOATCIIbHO (bOpMyanOBaTI) OIIpECACIICHUA HM3Yy4aCMBbIX (1)I/Il"yp, BbIABUTATh THUIIOTE3bI O CBOMCTBaX M
IIpru3HakKax TI'COMETPUUCCKHUX (bl/Il"yp, 00OCHOBBIBATh WU OompoBE€prarb HX; YMCHHUE IIPOBOJUTH
KJ'IaCCI/I(l)I/IKaHI/IIO (bI/Ipr 110 pa3/IMYHbIM IIPHU3HAKAM, BbIIIOJHATDH HCO6XO,Z[I/IMI>IC JOITIOJIHUTCIIbHBIC
IIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSMU: JBUKEHHE B IPOCTPAHCTBE, MapajlIeNIbHbIN IEpEHOC, CUMMETpPUS Ha
IUIOCKOCTA M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHuE M0A00Us, IMOJ0OHBIE (GUTYpBI; yMEHHE
pacrio3HaBaTh paBHBIE W TOAO0HBIE (QHUTYpPHl, B TOM YHCIE B MPHPOJE, HCKYCCTBE, apXUTEKTYPE;
HCII0JIb30BaTh T'€OMETPUYECKUE OTHOILEHUS IPU PEIIEHUU 3ajay; HAXOJUTh N€OMETPUUYECKHE BEIUUMHbI
(nmuHa, yroj, IUIOmIajb, OOBbEM) MPHU PELIEHUHU 33Jad U3 JPYrMX Y4eOHBbIX NPEAMETOB U U3 pealbHON
KU3HH,; yYMEHHUE BBIYUCIATH T'C€OMETPUYECKHE BEIMYMHBI (IUIMHA, YroJ, IUIOmAab, OOBEM, IUIOMIAIb
MOBEPXHOCTH), HWCHOJB3Yys H3ydeHHbIE (OPMYJIBI W METOABl, B TOM 4YHCJE: IUIOMIAIb ITOBEPXHOCTH
MUPaMHIB, TIPA3MBI, KOHYCa, IWIMHPA, TUIoaas cepbl; 00bEM Kyda, MpSMOYTOJIBHOTO MapasliesenHIe/a,
MUPaMUbl, IPU3MBbI, HWIMH]PA, KOHYCA, Iapa; YMEHUE HaXOAUTh OTHOLIEHHE 00BEMOB MOAOOHBIX QUTYD

12

YMmenue ONCpUPOBATh IOHATHAMU: IMPAMOYIOJIbHAsA CHUCTEMaA KOOPAWHAT, BCKTOP, KOOPAWHATBI TOYKH,
KOOpAWHATBI BEKTOpa, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA HA YUCIIO, PA3JIOKCHUC BEKTOPA 110 6a3Hcy,
CKaJIIpHOC TPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YI'OJl MCKAY BCKTOpaMH; YMCHUC HCIIOJIB30BATb
BCKTOpHLIﬁ n KOOpI[I/IHaTHLII\/’I METOA I PCHICHUSA TCOMETPUUCCKHUX 3aJlad MW 3aJad APYrux y‘le6HHX
IIpeaAMCTOB
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YMeHnue BbIOMpaTh MOAXOIALIMM METOJ JUIsl PEeleHHUs 3a/ladyd; NOHMMaHWE 3HAYMMOCTH MaTeMaTHKH B
W3Y4EHUH MPHUPOJHBIX W OOIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHHME pPAaclO3HaBaThb MPOSBIICHUE
3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHHE IPUBOANTH IPUMEPBl MATEMATUUECKUX OTKPBITUN POCCUNCKON

Y MHPOBOM MaTeMaTH4eCKON HayK1




HHEPEYEHDb 3JIEMEHTOB COILEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KAHUSA
1 Yucna u BBIYUCIIECHUSA
1.1 Harypanbnsie u niensie yucia. [Ipu3Haku qe1MMOoCTH HENbIX YUCE
1.2 Pannonanenble yncina. OObBIKHOBEHHBIE U IECSITUYHbIE JPOOHU, MPOLIEHTH!, OECKOHEUHbIE IEPUOINYECKHE APOOH
1.3 Apudmerndecknii KOpeHb HATYpaIbHOH cTeneHu. JefdcTBrs ¢ apu(METHUECKUMH KOPHIMHU HATYPAIbHOW CTETICHN
14 Crenens c 1enbM okaszareneM. CTeneHb ¢ palldoOHaIbHBIM moka3aresaeM. CBOHWCTBA CTEIICHU
1.5 CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOI'O apr'yMeHTa. APKCUHYC, apKKOCHHYC, apKTAaHI€HC YUCIOBOr0 apryMeHTa
1.6 Jlorapudm uncna. [lecaTnanbple U HATYpaIbHBIC JTOTapHUPMBI
17 JeiicTBuTenpHbIe Yncia. ApupMeTHUECKUE ONepaliy ¢ ACHCTBUTENBHBIMU duciaMu. [IpuOnmKkEHHbIe BHIYHACICHUS,
' NpaBUJIa OKPYTJICHUS, PUKUIKA U OLIEHKA Pe3yJbTaTa BEIYUCICHUH
1.8 [IpeoOpazoBanue BhIpaxeHUN
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [lenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppanronanbHpie ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [ToxazarenbHbIE U TOTapUPMUUECKHE YpaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA




2.8

TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUIN M HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Martpuna cucTeMsbl JMHEWHBIX YpaBHEHUN. OnpeaennuTens MaTpULb
3 OyHKIUYT U TpapUKU

31 Oyuknus, crnocodsl 3amanus ¢yHkiuu. ['padux Qynkumu. B3ammuao oOpatHble QyHkuuu. YETHBIE W HEUETHBIC
' byukiun. [lepnognyeckue GyHkuuu

Ob6nactp ompeneneHuss U MHOXecTBO 3HadeHMd QyHkmuu. Hymun ¢yaxmun. TIpoMexyTKn 3HAKOMOCTOSIHCTBA.
3.2 [TpomexyTKn MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MHHUMYMbI (pyHKInu. Hanbonpiee 1 HauMeHbIee 3HaUCHUE
(YHKIIMHM HAa IPOMEKYTKE

33 CreneHHas (yHKUUS ¢ HATypaJbHbIM U LIeJbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KopHs N-oi
' CTETICHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKH

3.5 [ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu

3.6 Touxu pa3pbiBa. AcUMNOTOTH rpadukoB ¢pyHkuuid. CBolicTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeIbLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN

3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauaia mareMaTHuecKoro aHaim3a

4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIeMEHTAPHBIX (QYHKINI

42 [TpuMeHeHne TPOU3BOIHON K UCCIIETOBAaHHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxxaeHne HanbobIero u
' HaMMEHBIIEro 3HaYeHus! QYHKIIMU Ha OTPE3Ke

4.3 [TepBooOpaznas. MuTerpan

MHOXecTBa U JIOTHKa




5.1

MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpALLICHUS
7.5 KoopauHnats!l 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Marematuka. Anre6pa v Hayaiga MaTeMaTH4eckoro aHaimsa; 11 kiacc.
yrayoseaHoe o0ydenue Mepaisik A.I'., Homuporckuii JI.A., [Tonskos B.M.;
non penakiueit [Togonsckoro B.E. O61miecTBo ¢ orpaHnueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»
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