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HOACHUTEJBHASA 3AIINCKA

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 Ul YCICIIHOTO OBJaJEHUS 3aKOHAMU (PHU3UKU, XUMHUHU, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHICHIIMM pa3BUTHUS SKOHOMHKH U OOIIECTBEHHOU
KU3HU, TIO3BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX IS JAJIbHEHIIEro
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
aHanaM3a» 00ydYaroluecs MOJy4aloT HOBBIM OMBIT pEeIEHUs] MPUKIAIHbIX 33/a4,
CaMOCTOSITEJIbHOIO  TOCTPOEHUS ~ MAaTEeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTYaIlMil, UHTEPIPETALNN TOJYUYECHHBIX PEIICHHI, 3HAKOMSTCS C MpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MPHUPOJAE, HAYKE M HUCKYCCTBE, C
BBIJAIOLIUMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VYueOHbIit kKypc 00J1a71aeT 3HAUUTEIIbHBIM BOCIIUTATEIHLHBIM 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 crpykType yueOHOrOo Kypca «Anredpa M Hayaida MaTeMaTH4Ye€CKOro
aHalau3a» BbBIJCIECHBl CIEAYIOLUIME COJAEPKATEIbHO-METOINYECKUE JIMHUU:
«Yucna wu  BbruciaeHus», «DyHkuuu W rpadukn», «YpaBHEHUS W
HepaBeHCTBa», «Hauana Maremarnueckoro ananuza», « MHOXKECTBA U JIOTUKAY.
Bce oOCHOBHbIE COAEpP)KATETBHO-METOJMYECKUE JIMHUM H3y4yaloTcsl Ha
MPOTSKEHUU JBYX JIET OOy4YeHHs Ha YPOBHE CpeaHero oluiero oopasoBaHusl,
€CTECTBEHHO JOMOIHSAS 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 COBEPIIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKYyI0  MOJIElIb pPEAJIbHOM  CUTyallud, NPUMEHSITh 3HaHMS,



MOJIyYEHHBIE NPU M3YYEHUU y4e€OHOTO Kypca, ISl PEIICHHsS] CaMOCTOSATEIbHO
chOpMyIMPOBAHHON 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 YACEN TOMOJHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM M3 3TUX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My crenupuyeckue 3aJayd U ONepariu:
JICJICHHE HAIleJI0, ONEPUPOBAHUE OCTATKAMHU HA MHOYKECTBE LIEJIBIX YHCED,
0CcOo0BI€ CBOMCTBA PALIMOHATIBHBIX M UPPALMOHAIBHBIX YHCEN, apu(METUUECKHE
OMepalny, a TAKXKE M3BJICUEHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMILUIEKCHBIX 4ucen. biaromapss mocinegoBaTebHOMY pacIlMpPEHUIO0 Kpyra
HCIIOJIb3YEMbIX 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 O0O0ydYaroluecs OBJIAJIEBAIOT PA3IMYHBIMM METOAAMH PEIICHUs
palMOHANBHBIX, HWPPALMOHAIBHBIX, ITOKA3aTENIbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPaBEHCTB M CHCTEM, a TaKXe 3a/ad,
coxepxkammx mnapaMmerpsl. [logydeHHble yMEHUS IIMPOKO HCHOJB3YIOTCS IpPH
UCCIENOBAaHUM  (PYHKIMHA € TOMOIIBIO 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 TPUTOHOMETPUYECKHUX BBIPAKEHUH, a
TaK)K€ BBIPAXKEHUI, COAEPIKAIUX CTENEHH U JIorapudmbl. briarogaps n3ydeHuro
anreOpanyeckoro  mMarepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOT0 U a0CTPAKTHOTO MBILUIEHUS! 00ydaromuxcs, GopMUpyrOTCs
HaBBIKM JE€AYKTUBHBIX PacCyKIEHUM, pabOThl C CHMBOJIbHBIMU (OpMamH,
MPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJAE pAaBEHCTB U
HepaBeHCTB. AnreOpa npezaraetr 3p(eKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK I3bIKa HAyKH.

CopnepxarenpbHo-MeToauueckass 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 0OJIbIlIOE BHHUMAaHHE Yyhaensercs (OPMHPOBAHUIO YMEHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXAY PAa3IMYHBIMU BEIMYUHAMH, HCCIEI0BATH



MOJTy4YeHHbIe (PYHKIINU, CTPOUTH UX Ipaduku. Marepuan 3Toi cofep:kaTeabHON
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,
WCTIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHas nuHUS «Havyana MareMaTnueckoro aHajiu3a» MO3BOJISIET
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 MpoleccoB. J[aHHas coepKaTeslbHas JMHUS OTKPHIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHYECKHX MOJIEICH peabHBIX
CUTYaIlMi, MMO3BOJIICT HAXOAUTh HAWIYUIEe PEIICHHE B MPHUKIATHBIX, B TOM
YUCJI€ COUMAJIbHO-3KOHOMHUYECKHX, 3aJadaX. J3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro  aHajlM3a  CIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOIO,
(hOpMaTEHO-JIOTMYECKOTO W KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO YMCHHIMA
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMAaTHKH B HayKe, TEXHHKE U
uckyccte. OOydaronyecs: y3HalOT O BBIIAIOMIMXCSA PE3YNbTATAX, MOJIYYEHHBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKU KaK HAyKH, M 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast TMHUS « MHOXKECTBA U JIOTHKA» BKIIIOYAET
B ce0s AJIEMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTHKU. TeopeTHko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU W TpeIjIararoT HanOoJiee YHHBEPCAIBHBIN SI3bIK, 00BEIUHSIIOMINN
BCE pas3feiabl MaTeMaTUKU U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTUYeCKHe TUCIUTIIMHBI U WX TPUIOKECHHsI B enuHoe 1ienoe. [loatomy
BAXHO JaThb  BO3MOXHOCTh  OOydHarolmieMycsi TOHMMaTb  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMECHHONW MAaTEMAaTHKH W WCIIOJIb30BaTh €ro IS
BBIPOKCHHS CBOMX MBICIEH. JIpyruM BaKHBIM IPU3HAKOM MaTEMAaTHKH Kak
HayKl CcJIeAyeT TpU3HaTh CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHUU W
CIEIOBAHUE  ONpPENENEHHBIM  MpPaBWJIaM  IOCTPOCHHUSI  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTE€MaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUS O00YyYaroluxcsi, TIMO3BOJSIET UM CTPOUTh CBOU
pacCyXJIeHUs Ha OCHOBE JIOTHYECKHUX TIpaBwi, (GOpMUPYET HABBIKU
KPUTHYECKOTO MBITTUICHHUS.

B yueOHOM Kkypce «Anredpa W Hauajga MaTeMaTHYECKOTO aHaIu3a
MIPUCYTCTBYIOT OCHOBBI MaTeMAaTHUECKOTO MOJICTUPOBAHMSI, KOTOPBIE TTPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peatbHbIX
CUTYallMii, MCCIIENOBAaHUS 3TUX MOJENIed C MOMONIbIO ammapaTta aiareOpbl H
MaTeMaTUYECKOTO aHalii3a, UHTEPIPETALMK MOJTYUYEHHBIX pe3yibTaTtoB. Takue
3aJlaHdsl BIUICTCHBI B KaXKIBIM M3 Pa3lIeiOB IMPOTPaMMBbI, TOCKOJIBKY BECh
Marepuasl yueOHOro Kypca MIMPOKO HCIOJIB3YETCs JJIsl PElIeHUs MPUKIIaIHBIX
3agad. Ilpu pemieHuM peaibHBIX MPAKTHUUYECKUX 3a7ad  o0ydarouuecs
pa3BUBAIOT  HAONIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BATh AHAIIOTHIO, 0000IIATh U KOHKPETU3UPOBATh
npobiemy. JlesSTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIAIHBIX
3a/1ay OpraHU3yeTCs B MPOLECCe U3YUEHUsI BCEX TeM Y4eOHOro Kypca «Anredpa
Y Havajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usyuenne ydeOHOro Kypca «Ajurebpa M Hayaja MaTEMaTHYECKOIO
aHanu3a» otBoauTcs 272 yaca: B 10 xnacce — 136 yacoB (4 yaca B Hezeno), B
11 KJ1acce — 136 4acoB (4 gaca B HEJIETIIO).



COILEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHbie ynciaa. OOBIKHOBEHHBIE M JIECATHUYHBIE 1POOU, IPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue apoou. [IpuMenenne apodeit U MPOIEHTOB IS
pelIeHus] TPUKIAJAHBIX 3aad U3 Pa3IMYHbIX OTpacied 3HAHWM U pealbHON
AKU3HH.

JlerictBuTenpHble 4ncia. PanuoHanpHblE W UPPALMOHAIBHBIE YMCIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTEIbHBIMH  uYucCIaMH. Moaynb
NEUCTBUTEIBLHOTO 4HCIIa U €ero cBoicTBa. IIpuOmmkEHHBIE BBIYUCICHUS,
IpaBujia OKPYIJIEHU, TPUKHJIKA U OLEHKA PE3yJIbTaTa BBIYMCICHUM.

Crenenb c wnenbiM mnokazatenem. buHom Herorona. HMcnonbs3oBanue
nonxonsamie ¢GopMbl  3alUMCH  JCHCTBUTENBHBIX YHCEN ISl  PEIICHUs
MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHUHYC, TAHT€HC, KOTAHT€HC YMCJIOBOrO apryMeHTa. ApKCHUHYC,
ApPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHUs1. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pelIeHre HEPaBEeHCTBRA.

OCHOBHBIE METO/IbI PEIICHHUS LEJIbIX U APOOHO-PAMOHAIBHBIX YPABHEHHI
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MepeMeHHOM. JleleHne MHOTo4YJIeHa Ha
MHOTOWIEH ¢ ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢ LENbIMU
ko3 urmentamu. Teopema Buera.

IIpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COEPKAIIMX CTENIEHU U KOPHH.

WppaunonaneHbie  ypaBHeHUsl.  OCHOBHbIE  METOJbl  PEILICHHS
MPPALMOHATIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEHUA. OCHOBHBIE METO/bI PEHIEHUS MMOKA3ATENbHBIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEPKAUX JTOTapu(MBbI.

Jlorapupmuueckne  ypaBHeHHs.  OCHOBHbIE  METOABI  PELICHUS
Jorapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. IIpeobOpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPKEHUI. Pemenue TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Pemienne cucrem nMHEWHBIX ypaBHEHMU. Marpuia CUCTEMBI JIMHEMHBIX
ypaBHEeHU. Omnpenenurens MaTpuilbl 2X2, €ro Te€OMETPUUYECKHUU CMBICI M
CBOWMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, NPUMEHEHUE ONPEACIUTEN IS
pelLICHUsl CUCTEMbl JIMHEHMHBIX YpaBHEHUH. PelieHue NpukiIagHblX 3a1ad ¢
IIOMOIIIPK0 CHUCTEMBI JIMHEMHBIX ypaBHEHWHU. lccnemoBaHne MOCTPOCHHOM
MOJIEJIU C IIOMOILIBIO MATPUIL U ONIPEACIIUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIECH PEaJbHOM CUTyallMH C MTOMOIIBIO
YpaBHEHUW U HEpaBeHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTHYECKHUX 3a7ad W 3ajad W3 pa3jMyYHbIX 00JacTeil HAyKu M peanbHON
AKU3HH.

DYyHKIUHN U TPAPUKHU

OyHKIMS, COCOOBl 3amaHus (QyHKIMU. B3auMHO 0oOpaTHBIE (QYHKIMH.
Kommosumus ¢yakmmii. ['paduk GyHKIMU. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIUH.

ObnacTh ornpeneneHust © MHOXKECTBO 3HaueHnid GpyHkuuu. Hynu QyHkumu.
[IpoMexyTkn  3HaKOMOCTOSIHCTBA.  UETHbIE W HEUETHBIE  (PYHKIHUU.
[lepuognueckne  ¢yHkuuu.  [IpoMexyTku  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QyHKnu. HanOonblliee 1 HaMMEHbIIEE 3HAUCHUS
(YHKIIMH Ha TPOMEKYTKE.

Jluneitnas, KBagpaTudHas W APOOHO-TWHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
HCCJIEIOBAaHUE U TTOCTPOCHUE UX TPAPHUKOB.

CrenenHast GyHKIHS C HATYPAIbHBIM | IIEJIBIM TTOKazaTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-0if CTENEeHHU Kak (YHKIUU OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEJIEM.

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

Tpuronomerpuyeckas OKpPYXHOCTb, OIpPEAEIEHUE TPUTOHOMETPHUUECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCAX M SBICHUSX.
['padyixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocimenoBaTeNbHOCTH, CIIOCOOBI 3aJlaHUS ITOCIEIOBATSIbHOCTEH. MeTox
MaTeMaTU4YeCKOn MHIYKUHUU. MOHOTOHHBIE u OrpaHUYCHHbBIC
MocJe10BaTeabHOCTH. VICTOpUS BOSBHUKHOBEHHUS MATEMAaTUYECKOT0 aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckass M reoMETpUYECKas  IMPOTrpeccud.  bBecKOHEeYHO
yObIBaroias reomerpuueckas mporpeccus. Cymma OecKOHEYHO YObIBaromiei
r€OMETPUYECKON Iporpeccur. JIMHEWHbIM U KCIIOHEHIMAIBHBIN pocT. Yucro
e. @opMyna CIOXKHBIX MPOUEHTOB. Mcronb30BaHuEe MPOTPECCUU ISl PELICHUS
peanbHbIX 33]a4 NPUKIIATHOTO XapaKTepa.

HenpepriBuble QyHKIIMM U UX CBOWCTBA. TOUku pa3pbiBa. ACHUMMOTOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DyHKIMII HENpEpbIBHBIX HAa OTpe3ke. MeTon
MHTEPBAJIOB ISl pelleHus HepaBeHCTB. [IpuMeHeHHne CBOMCTB HEMpEepbIBHBIX
(GyHKUMN U1s1 pelieHus 3a1ay.

Ileppas w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
r€OMETPUYECKU W (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoanbie  anemeHTapHbIX  (QyHKuMidi. IIpousBomHass  cymMBlI,
MPOU3BEECHUS, YACTHOTO U KOMIIO3UIIMU (PYyHKIIUH.

MHosKecTBa M JIOTMKA

MHO»XeCTBO, ONepanuu HajJ MHOXECTBAMU U MX CBOMCTBA. J(marpaMmsl
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



Yucsia ¥ BIYMCICHUSA

Harypanenble u wnensie uucia. [IpuMeHeHHe NpPU3HAKOB JETUMOCTH
IEIBIX Yrcesl, HanOompIui oommii aemurens (manee — HOJl) m HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB no moayinto, anropurma EBknuaa s
pelIeHus 3a1a4 B LIEJIbIX YUCIax.

KommiekcHble unciia. Anredpandeckas U TPUTOHOMETpHYEcKass (hOpMBbI
3aMUCy KOMIUIEKCHOTO Yucia. ApU(pMETHUECKHE ONepani ¢ KOMIUIEKCHBIMU
gucnamu. M300pakeHne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOW IUIOCKOCTH.
@®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCed  JUIsl  peuieHus  (PU3NYECKUX U
r€OMETPUYECKUX 3a/]aY.

YpaBHeHNs U HEPABEHCTBA

CucremMa ¥ COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C  MOMOUIBIO
TPUTOHOMETPUUECKOW  OKPY>KHOCTH. PemieHne  TpUTOHOMETPHUYECKHUX
HEPaBEHCTB.

OCHOBHBIE METOJbl pELIECHUsI IMOKa3aTeIbHBIX M JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUYECKUX YPABHEHH.

VYpaBHEHUsA, 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'padpux kommosummu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJUHATHOM IIOCKOCTH.

Tpuronomerpuueckne PyHKIIMU, X CBOMCTBA U IPaPUKH.

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

Hcnonb3zoBanne rpaukoB (YHKLUMA [ MCCIENOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYrUX YUEOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Hayana mareMaTH4ecKOro aHajiu3a

[IpuMeHeHre MpOU3BOIHON K MCCIIENOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTD
U JKcTpeMyMmbl. HaxokneHue HamOOJbIIEr0 W HAWMMEHBIIEr0 3HAYEHUH
HETpEPHIBHON (DYHKLIUU HA OTPE3KE.

[IpuMeHeHre NPOM3BOJHON I HAXOXACHUS HAWIy4ylIero peuieHusl B
MPUKIAAHBIX 3a/layax, JJs ONpeleNieHUus] CKOPOCTH M YCKOpPEHHs Mpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKoOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

WNurerpan.  ['eomerpuueckuil  CMbICa ~ HWHTErpaia.  BbelunciieHue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleibuuiia.

[IpumeHeHre uHTErpana AJis HaXOXKICHUS IUIONaJed MIIOCKUX Guryp u
00BEMOB r€OMETPUYECKUX TEJl.

[Ipumepsl pemennit qudepeHnnanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJIEJIMPOBAHUE pEATbHBIX MPOLECCOB C MOMOIIbIO U] PepeHIInaTbHBIX
YPaBHEHUN.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA 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 YJI€HA POCCHIICKOTO OOIIECTBA, IPEACTABICHUE O
MaTE€MaTUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JINYHBIX CTPYKTYD, SIBJICHUMH,
MpOLEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTaMU B COOTBETCTBHHM C HUX
(GYHKIUSAMU 1 Ha3HAYCHUEM;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCHOJIb30BAHUE 3TUX JIOCTHXKEHHH B JIPYrUX HayKaxX, TE€XHOJOTHUSX,
chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHHH HayKu W
NEATEIbHOCThI0 YYEHOTO, OCO3HAaHHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTONYUBOTO OyAYIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELICHN, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUYECKUM aClEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHYECKHE 3HAHHS B
MHTEpecax 30pOBOro M 0Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIM
PEXUM 3aHATUNA U OTIbIXA, PETyJsipHas PU3NYECcKasi aKTUBHOCTh), (pru3nyeckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIHHOM
e TEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpyAy, OCO3HAHHE LEHHOCTH TPYIOJIOOMS, HMHTEpPEC K
paznuuyHbiM  cdepaM  TpOo(PecCHOHATBbHON  AESTEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUJIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHbBIC IJIaHBI,
FOTOBHOCTh U  CHOCOOHOCTh K  MaTeMaTH4YeCcKOMYy OOpa3oBaHUIO U
caM00Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh 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
COLIMAJIIBHOM Cpe/ibl, OCO3HaHWE TIJ00aJbHOTO XapaKTepa HKOJIOTUYECKUX
npo0sieM, OpUEeHTALMs Ha IPUMEHEHNE MAaTEMATUYECKUX 3HAHUN JJI PEeIICHHUS



3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIKOB U OIIEHKU WX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM H  OOIICCTBEHHOM TMPAKTUKH, [MOHUMAHHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4elOBEUECKOW NESTCIHHOCTH, ATAloB €€
pPa3BUTUSL ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYE€CKON KYyJIbTYpOH Kak CPEJCTBOM IO3HAHHUS MUPA,
TOTOBHOCTh OCYIIECTBIIITH MPOCKTHYIO W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

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 HUCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JAEAYKTHBHBIX H
MHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSATEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUM (MpsSMbIE U OT MPOTHUBHOIO), BBICTPAWBATH AapTyMEHTAIUIO,
MPUBOAUTH TPUMEPBl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpaATh CMOCO0 pelieHuss y4eOHOMl 3amauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOAAMMA ¢  y4ETOM
CaMOCTOSTENIbHO BbIIETIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POpMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH
CBOIO MMO3ULINI0, MHEHUE;

MPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI 110 pe3ysibTaTaM
IPOBEIEHHOTO HAOIIOJEHUS, HWCCIEAOBAHMS, OLIEHUBaTh JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MpOIECCa, a TAKKE BBIIIBUTaTh
IPEANOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh IepUIMTHI MH(DOpMALMK, JaHHBIX, HEOOXOAUMBIX IJIi OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;



BbIOMpaTh  MHGOpPMAIMIO W3  HCTOYHHKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM MpEICTaBICHHUS;

CTPYKTYpUPOBaTh WH(GOPMALIMIO, IPECTABIATH €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCaJbHble y4eOHbIe JeHCTBUS

OO0menne:

BOCIPUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHSIMU U LEISAMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX, AABATh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1a€MOU TEMBI,
mpoOJeMbl, pelaeMol 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HAa IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHUS C CYXACHUSAMU APYIHMX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHS  3aJadyd,  SKCIEPUMEHTA,
MCCJIEIOBAHMSI, MPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMAT BBICTYIUIEHHUS C
Y4€TOM 3a/1a4 IPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBHUA

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PELICHHS 33]]a4H, BBIOUPAaTh CLIOCOO PEIIeHUs
C y4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh HABBIKAMU TIO3HABATEJIbHON pediekcuu Kak OCO3HaHUs
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOILIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

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

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBHUSM, OOBSICHATH
NPUYMHBl JTOCTHKEHUS. WM HEAOCTMKEHUS PpPe3yJbTaTOB JIESTEbHOCTH,
HaxXOJIUTh OIIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHUMATh W  HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHJUBUyaIbHOM pa0OThl MpPU PELIEHUWH YYEOHBIX 3aJad, NMPUHUMATH LENb
COBMECTHOI JI€ATEIbHOCTH, MJIAaHUPOBATh OPraHU3allMI0 COBMECTHOW paboThI,
pacnpenesnsaTb BUIbI paboT, JOTOBAPUBATHCS, 00CYX)IATh MPOLECC U Pe3yJabTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJMHUPOBATh CBOM JCHUCTBUA C JAPYTMMM YICHAMH KOMAaHIbI, OLIEHUBATh
KauyecTBO  CBOEr0  BKJIaJAa B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.



HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kiaacce 0oOyyaromMiics MOMYYUT CIEAYIOLIUE
MpeIMETHBIC PE3YJIBTATHI [0 OTACIBHBIM TeMaM paboydeil MporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHYEeCKOTO aHAIU3ay:

Yuciia ¥ BHIYMCICHUSA:

CcBOOOJHO OMEPUPOBATH MOHATUSMU: PAIOHATBHOE YUCIO, OECKOHEUHAs!
MepUoNYecKast JApoOb, MPOUEHTHI, HPPALUOHAIBHOE YHCIIO, MHOXECTBA
PAlMOHAIIBHBIX U JIEMCTBUTEIBHBIX YUCET, MOLYJb ACHCTBUTEIBHOTO YUCIA;

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

NPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHMS, [paBUJia  OKPYIJICHHS,
IIPUKUKY U OLICHKY PE3yJIbTaTa BIYMCIICHUN;

CBOOOZIHO OMEpUPOBATh MOHSATHEM: CTENEHb C IEJBIM IOKa3aTelIeM,
HCIIOJIb30BaTh MOJIXOIAIIYI0 (OpMY 3allMCH JCHCTBUTENBHBIX YHCEN IS
pEeLIECHNs IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX;

CBOOOJHO  ONEpUPOBaTh  NOHATHEM:  apU(PMETUUYECKUA  KOpPEHb
HATYpPaJIbHOM CTEIICHU;

CBOOOJHO  ONEPUPOBATH TMOHITHEM: CTENEHb C  PALHOHAIBHBIM
ITOKA3aTeIIEM;

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

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

ONEPUPOBATh NOHATHUAMH: APKCHUHYC, AapKKOCHHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  pPAaBHOCWIbHBIE  YpPaBHEHUSI W YPaBHEHUS-CIICICTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

MPUMEHATh PA3JIMYHbIE METOJIbl PEUICHUS PAlHUOHAIBHBIX M JIPOOHO-
PAlMOHAIBHBIX YPAaBHEHWH, NPUMEHATh METOJ HWHTEPBAIOB JUIS PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJAHOW NEPEMEHHOM,
MHOTOWIEH C MLeJbIMU KO3(P(PUUHUEHTaMHU, KOPHHM MHOTOWIEHA, NPHUMEHSTh
NEJIEHUE MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3dy m Teopemy
Buera nns pemenus 3anay;

CBOOOJHO OINEpPUPOBATH MOHATHSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHHIA,
MaTpULa, ONPEACIUTENh MaTpPULbl 2 X 2 W €ro reOMETPUYECKUH CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMPEAEIUTEN 2 X 2 ISl BBIYUCIEHUS €r0 3HAYCHMUS,
IIPUMEHSATh ONPENEIUTENN JUIsl PELICHHUs CUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh pEaJbHbIE CHUTyallUM C TOMOIIBIO CHCTEMBI JIMHEHMHBIX
YPAaBHEHHM, HCCIENOBATh IOCTPOCHHBIE MOJEIM C TOMOIIBID MATpHUIl H
ONIPENIEIIUTEIICH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

UCIOJIb30BaTh CBOWCTBA JACHCTBUH C KOPHSIMHU [Isi MpeoOpa3oOBaHUS
BBIPAKEHU;

BBINIOJIHATh  NPEOOpPa30BaHMSI UYUCIOBBIX BBIPAKEHHM, COAEpKalIUX
CTEIEHH C PallMOHAIIBHBIM IT0KA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBa  Jiorapudmosn TSt npeoOpa3oBaHUs
Jorapu(MUUECKUX BBIPAXKECHHI;



cBOOOJHO ONEpPUPOBATh MOHATUSIMU: UPpAIlMOHAIbHbBIE, TOKAa3aTeIbHbIE U
jJorapuMHuUEcKUe ypaBHEHUS, HaxXOAUTh WX PEHICHH C TOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXOA0B UIIM OCYLIECTBIISISI IPOBEPKY KOPHEH;

IIPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE dopmynel s
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

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

MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIDQ)KCHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOIb30BAaHUEM allliapaTa ajareOpsl.

DOyHKUMU U rpauKu:

CBOOOJHO OMEpUPOBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3aJaHuUs
GyHKIIMKM, B3aUMHO oOOpaTHble (YHKUIMH, KOMIO3WIUSA (yHKUUH, rpadux
(YHKITMH, BEIIOJTHATH dJIEMEHTapHbIE Ipeo0pa3oBaHus rpaduKoB QyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: 00JIACTH ONPEAEIICHUS U MHOXECTBO
3HAYCHUN (PYHKIMH, HYJIH PYHKIUHU, TIPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIIHH,
NepuoInyecKne QyHKINUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
1 MUHUMYMbI (YHKUIHH, HauOoJIbllIee U HAaMMEHbIIEEe 3HAUeHHE (PYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: CTENIEHHAsd (YHKLHS C HATYPaJIbHBIM
U LIEJIBIM MOKa3aTeaeM, rpapuK CTeNEeHHOW (QYHKIMH ¢ HATYpalbHbIM U LIEJIBIM
MoKasaTeseM, rpa@uk KOpHs N-0i CTeNeHW Kak (PYHKIMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKa3aTeNeM;

ONepUpOBaTh MOHATUAMM: JMHEHHAs, KBaApaTU4Hasd U JPOOHO-IHHEHAs
(YHKUMU, BBINOJHATH O3JEMEHTAPHOE UCCIENOBAHUE U IOCTPOCHUE MX
rpauKoB;

CBOOOJHO OIEpUPOBATh MOHATUAMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(yHKUIMU, UX CBOMCTBAa U rpauKH, UCIOIb30BATh UX TpauKu Uil pEHICHUS
YpaBHEHUM;

CBOOOJHO OMEpPUPOBATh MOHATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOI'O apIyMEHTa;

UCIIONBb30BaTh Trpapuku (QYHKUMUA [JI HKCCIEAOBAHUS IPOLIECCOB H
3aBUCUMOCTEN MpU pelIeHUH 3a]a4 U3 APYTHX y4eOHbIX MPEIMETOB U PeaIbHON
KU3HH, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEJIMUUHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OINEPUPOBATH MOHATUAMU: apuPMeTHUECKasi U TeOMeTpuIecKas
nporpeccusi, 0eCKOHEUHO yObIBaloIlasi reoMeTpruecKasi Iporpeccus, IMHEUHbBIN
U DKCINOHEHIMANbHBIA POCT, (OpMyNa CHOXKHBIX MPOLEHTOB, HMETh
IIPEJICTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM JJIsi PEIICHMs PealbHbIX 3aJad MPHUKIATHOTO
XapakTepa;

CBOOOZHO OIIEpPUPOBATh MOHATHSAMHU: IOCIEI0BATENBHOCTh, CIOCOOBI
3aJlaHus HOCJIEI0BATENBHOCTEH, MOHOTOHHBIE U OrpaHUYEHHbBIE
MOCJIEIOBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYeCKOro
aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAaJIbIX;

CBOOOJHO OMEpUPOBATh MOHATUSAMU: HENpPEpbIBHbIE (YHKUHUU, TOYKU
paspsbiBa rpaduka GyHKINUU, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OMNEpPUPOBATH MOHATHEM: (DYHKIIMS, HEPEphIBHAS Ha OTPE3Ke,
OPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI pELISHUS 3a/1a4;



CcBOOOJHO OMEpPUPOBATh MOHATHAMH: IEpBas M BTOpas MPOU3BOIHbBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINU;

BBIYMCIIAATH  NPOM3BOJHBIE  CYMMBI, IIPOM3BEACHUSA, YaCTHOTO U
KOMITO3UIINH JIBYX (DYHKIIMIA, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIUH;

HCIIOJIb30BaTh I'€OMETPHUECKUI U (PU3UYECKHUII CMBICI MPOU3BOJIHOM IS
pelnieHuns 3anad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUPOBaTh MOHSATHUSMH: MHOXKECTBO, OIEpallMd  HaJ
MHOKECTBaMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Uil  ONMCAHUsA
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PEUICHUHU 3a7ad U3 JPYTUX YYEOHBIX
IIPEIMETOB;

CcBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpEAeNiCHUE, TeopeMa, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MaTHYECKOro  O0BEKTa,  JOKa3aTeJbCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS M HEPABEHCTBA.

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

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMH: HATypajJbHOE U LEJIOE YHUCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEI, HCIOJIb30BATh IPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypansHbIX umcen i pelIieHus 3anad,
MIPUMEHATH anroput™ EBknmnaa;

CBOOOJHO ONEPUPOBATH IOHATHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJbHbIE YHCJIA B PA3ITUYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, IPEJICTABIIATh KOMIUIEKCHBIE YUCIIA B aJlreOpanyecKkor u
TPUTOHOMETPUUYECKON (opMe, BBIMOIHATH apu(PMETUYECKHE ONEpalui ¢ HUMU
1 U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHATIbHBIE, MOKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxoaumble (GOpMYJbl Uil PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO OMEpUPOBATh NOHATUSAMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUI
U HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTH
pElIEHNsT CHCTEMBI W COBOKYNHOCTEM pAlMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHbIX U JIOTapu(PMUUECKUX YPABHEHUN U HEPABEHCTB;

pemarb palrOHAJbHEIE, VppaLMOHAJIbHBIE, NIOKa3aTEeJIbHBIE,
gorapuMUUECKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COZIepIKaIlIE MOYJIM U TapaMeTPBhl;

OPUMEHSTH TparuecKre METOJIbI AJIsl PEIICHHs] YPAaBHEHHUI U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJIEJIUPOBAaTh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3a/JayH,
UCCJIeIOBATh MOCTPOEHHBIE MOJENIM C MCIOJb30BAHMEM alllapara ajreopsl,
UHTEPIIPETUPOBATD MTOTYYEHHBIA PE3YIIbTAT.



DOyHKUMU ¥ rpauKu:

CTpPOUTHh TpadUKU KOMMO3UIMUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapPHOTO
MCCJIETIOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh TeOMETpHuUecKne oOpa3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

OPUMEHATh (PYHKIMHM A MOJETUPOBAHUS U HCCICIOBAHUS PeabHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIIONIb30BAaTh  NPOM3BOAHYIO JUIA  HWCCieNoBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAUMEHbIIEe 3HAUCHUS (YHKIIUN HEMPEPhIBHON
Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO ISl HAXOXACHUS HAaWIy4dlIero pEelieHus B
NPUKIAAHBIX, B TOM YHCJE COLMAIBbHO-DKOHOMHYECKHX, 3ajadax, [Jis
OIIpEENICHUs] CKOPOCTH M YCKOPEHHMs Ipoliecca, 3aJaHHOro (GpopMysod HiIu
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: MEpBOOOpa3Hasi, ONpeaeIEHHBIN
MHTErpajl, HAXOJAUTh NMEPBOOOPA3HbIE 3JEMEHTAPHBIX (PYHKUUNA M BBIYUCIATH
uHTerpan no gopmyie Herotona-Jlenonuna;

HaxOJIUTh IUIOIIAM IUIOCKUX (Uryp M OOBEMBI TEd C MOMOILIBIO
MHTETpana;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU HA MPUMEpPE
cocTaBiieHUs TUQPepeHInaNbHBIX YPABHEHHI;

pemarh NpUKIaAHbIE 33]Ja4H, B TOM YHCJIE COLUATbHO-D)KOHOMHYECKOTO 1
(¢u3nueckoro - xapaktepa,  CpeICTBAMH  MaTeMaTHYECKOro  aHaju3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
I

HanmenoBanmue pa3jiesioB
U TeM NPOrpaMMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

MHOXkeCTBO
JENCTBUTENbHBIX YHCEI.
MHorouJieHsl.
PanmonaneHble ypaBHEHHUS
1 HepaBeHcTBa. CucreMsl
JIMHEUHBIX YpaBHEHUN

24 1

OyHKIUYU U TpadUKy.
CrenenHast GyHKLUSA C
LIEJIBIM TTOKa3aTeNIeM

12 1

ApudmeTnieckuii KopeHb
N-ol CTEIEeHM.
WNppannonanbHeie
ypaBHEHUS

15 1

[Toka3zarenbHas GyHKIHS.
[Toka3zarenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHEHUs

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHUS U YPABHEHUS

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I u

10
HpOrpeccuu

HenpepriBable GyHKINH.

[IpousBoHas 20

[ToBTOpEHHE, 0000IICHHE,
cUCcTEeMaTH3als 3HaHUI

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 136




11 KIIACC

Ne
n/
n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoaudecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

UccnenoBanue GpyHKIMMA ¢
MMOMOUIBIO TPOU3BOTHOM

22 1

ITepBooOpaznas u
HUHTETpaT

12 1

I'padpuxu
TPUTOHOMETPUUECKHUX
GyHKIHIA.
Tpuronomerpuueckue
HEPaBEHCTBA

14 1

WppauroHnanbHele,
IIOKa3aTCJIbHBIC U
norapupMuIecKue
HEPaBEHCTBA

24 1

KommiekcHbie unciia

10 1

HatypanbHuble u nenble
quciaa

10 1

CucreMbl palliOHAIIBHBIX,
UPpaLMOHATIBHBIX
MOKAa3aTeNbHbIX U
J0rapuPMHUUECKUX
YpaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpEHME, O606IH€HI:I€, 16 5
CHUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

Koan4yecTBO 4acos

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

MHO)KCCTBO, onecpanvu Hal
MHOKECTBaMH U UX CBOMCTBa

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO aIrapara
JUIs pelleHus 3a1a4

PanuonansHBIC UKCIA.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH

PammmonansHEIE UmCHa.
OOBIKHOBEHHEIE U
JECATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEUHBIE
MEPUOANYECKHE POOH

[Tpumenenue apobeii u
IPOLICHTOB YIS PEIICHHS
MPUKJIAJHBIX 3a7a4




[Tpumenenue apobeii u
MPOLIEHTOB IS PELIEHUS
HPHUKJIATHBIX 3324

JlelicTBUTEIbHBIEC YHCIIA.
PanuonansHble 1
HMppaluroHaJbHbIC YHCIIa

Apudmernueckue onepanuu
C ICUCTBUTEIBHBIMHU YUCTIAMU

10

Monyib N1eUCTBUTEIBHOTO
YHCIIa ¥ €r0 CBOMCTBA

11

[TpuG>xEHHBIC BEIYMCIICHHUSI,
MPaBUJIA OKPYIJIEHUS,
MIPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
palMOHANBHBIX YPaBHEHHUN
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHATILHBIX YPaBHEHUN U
HCPABEHCTB




15

MHorouieHsl OT OJHON
nepeMeHHoiu. Jlenenue
MHOI'OWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTO4IEHBI C LENbIMHA
koo dunmentamu. Teopema
Buera

17

Pemenne cucreM TUHENHBIX
ypaBHEHUI

18

Pemenne cucremM TMHENHBIX
ypaBHEHUI

19

Marpuia cucTeMbl TUHEUHBIX
ypaBHeHui. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICT U
CBOWCTRBA; BBRIYUCICHHUE €r0
3HAYEHUS

21

[Ipumenenue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenne IMPUKJIAIHBIX 3a1a4
C IIOMOIIIBIXO CUCTEMbI




JIMHEUHBIX YPAaBHEHUN

23

Pemenue npukianHbeIxX 3a1a4
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24

KoHntposbHas padoTa:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3aIaHMsI
¢byukun. Bzaumuo
oOpaTHbIe GYHKIUH.
Kommosumus GpyHKIwiz

26

I'paduk pyHKIHN.
DnemMeHTapHbIe
npeoOpa3oBanus rpaduKoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HaYCHUH
¢byukuun. Hynu ¢pyHknum.
IIpomexxyTkH 3HaK
ITOCTOSIHCTBA

28

YETHbIEC N HEYETHBIE
¢byukun. [lepruoauueckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI




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

30

JIunelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

31

DJeMeHTapHOe UCCIIeI0BaHHe
U TIOCTPOCHHUE TPapUKOB ITUX

byHKUIMMA

32

DNeMEeHTapHOE HUCCIIeI0OBaHNE
U TIocTpoeHue TpauKoB ITUX

byHKUIMMA

33

CrerneHn ¢ LETBIM
rmokasarejieM. buaom
Hrrotona

34

CreneHn ¢ LETBIM
rmokasarejieM. buaom
HreroTona

35

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

rpadux

36

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

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0




CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIICHU U €T0
CBOMCTBA

39

[TpeobpazoBanus YHCIOBBIX
BBIPXCHHI, COJIepIKaLINX
CTENEHU U KOPHHU

40

[TpeobpazoBaHus YHCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTETNeHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX
BBIPpXECHHI, COJIepIKaIINX
CTENEHU U KOPHU

42

HppanunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATIBHBIX YpaBHEHUN

43

WppaunonanbHble
ypaBHeHUs. OCHOBHBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

44

WppaunonanbHble
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEILICHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCHIBHEBIE nepexoanl B




PCIICHUN UPpPALTUOHATIBHBIX
ypaBHEHU I

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHUN UPPALTUOHAJIBHBIX
ypaBHEHUI

47

PaBHOCUIIBHBIE TIEPEXO/IBI B
PEIICHNHU UPPATUOHAIBHBIX
ypaBHEHUI

48

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHUN UpPALMOHATBHBIX
ypaBHEHUI

49

CsaoticTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKa3aTelieM

50

CsaoticTBa u rpaduk KOpHs N-
Oif cTeneHu Kak QyHKIIUU
00paTHOM CTENeHU C
HATypaJIbHEIM I10Ka3aTesieM

51

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

52

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTejieM U €€ CBOICTBA




53

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBA

54

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeiIeM U €€ CBOICTBA

55

[ToxazarenbHast pyHKLIUS, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 peleHus
yYpaBHEHUU

57

Hcnonb3oBanue rpapuka
(byHKLIMU 1715 pelieHus
yYpaBHEHUHU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
IIOKAa3aTeNbHbIX YPaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOABI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

61

KonTponbnas pabota:
"ITokazaTenpHast QyHKITHS.
IToka3zaTenbHble ypaBHEHUA"

62

Jlorapudm uucna. CBoiicTBa
norapupma




Jlorapudwm yucna. CBoiicTBa

63
aorapudpma

64 Jlorapudwm yucna. CBoiicTBa
Jorapudpma

65 JlecsiTHUHBIE U HaTypalbHbIE
JorapupMbl

66 JlecsiTHYHBIE U HaTypalbHbIC
JorapupMbl
[IpeoOpazoBanue

67 BBIPOKCHHM, COACPIKAIITUX
JorapupMbl
[IpeoOpazoBanue

68 BBIPKEHUH, COMIEpKAITUX
J0rapuQmbl
[IpeoOpazoBanue

69 BBIPKEHUH, COMIEpKAITUX
aorapudmsl

70 Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa u rpaduk

7 Jlorapudmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk
Hcnonb3oBanue rpapuka

72 (byHKLINU 1715 pelIeHus
yYpaBHEHUN

73 Hcnonb3oBanue rpapuka

(GYHKIUY JUIS] pEIICHUS




ypaBHEHUI

74

Jlorapudpmudeckue
ypaBHeHUsA. OCHOBHbIE
METOTbI PEIICHUS
norapuMUIECKUX
ypaBHEHUH

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEILICHUS
norapuGMUIEeCKuX
yYpaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIIeHUs
JorapuGpMUUECKUX
yYpaBHEHUU

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
yYpaBHEHUN

78

PaBHOCHIIbHBIE TTEpEXO/BI B
pelieHnu JorapupMUIecKux
yYpaBHEHUN

79

KonTponbnas pabota:
"Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue
ypaBHeHHUA"




80

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

81

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

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

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

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIETICHHUE
TPUTOHOMETPUUECKUX
(GyHKIMI 4HCI0BOTO
aprymeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECKHE

bopMyIbl

87

OcCHOBHEBIE




TPUTOHOMETPUYECKUE
bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

89

OCHOBHEBIE
TPUTOHOMETPUUECKHUE

(bopMyiibl

90

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

91

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHU

92

[TpeoOpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

93

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUN

95

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUNU




Pewenne
96 TPUTOHOMETPUUYECKUX
ypaBHEHUH

Pewenne
97 TPUTOHOMETPUUECKHUX
ypaBHEHUH

Pewenne
98 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pewenue
99 TPUTOHOMETPHUYECKIX
ypaBHEHUI

Pemenue
100 | TpuUrOHOMETPHYECKHX
ypaBHEHU U

KonrtpomnsHas padora:
"TpuroHomeTpuyecKue
101 | BeIpaxkeHus u
TPUTOHOMETPHYECKHE
ypaBHeHuUs"

ITocnenoBaTenbLHOCTH,
CIIOCOORI 3aJaHUS

102 [MOCJIEI0BATEILHOCTEIA.
MeTtoa MaTeMaTHUECKOMN
WHIYKIHAH

103 MOHOTOHHBIE U




OTpaHUYCHHBIC
110CJIEI0BATEIBHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccus

105

['eomeTpuueckas nmporpeccust

106

beckoneuno yOwiBarorias
reOMETpUYECKasl IPOTPECCUs

107

Cymma 6ecCKOHEYHO
yOBIBAIOIIEH reoMeTpHUIeCcKOn
IIPOTrPECCUU

108

JInHeHbIl u
HKCIIOHEHLIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

109

JIMHEeWHbBIN 1
AKCIIOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna ClI0KHBIX
MPOLICHTOB

110

Hcnonp3oBanune mporpeccun
JUTSL pEILLIEHUs pealbHBIX
3a/1a4 MPUKJIIATHOTO
Xapaxkrepa

111

Kontponbnas padoTa:
"ITocnenoBaTeILHOCTU U




nporpeccun"

HenpepriBable GyHKIINN U UX

112 .
CBOICTBa

113 Touxka pa3pbiBa. ACUMITOTHI
rpa¢gukoB QpyHKITHI

114 CaoticTBa GyHKIMI
HENpEepPbIBHBIX HA OTPE3Ke

115 CaoiicTBa QyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 Meto UHTEPBANIOB AJIst
pelIeHus] HepaBEeHCTB

117 Meton uHTEpBAJIOB JIs
pelIeHNs HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIs
pelIeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB

119 | HenpepbIBHBIX QYHKIUH 115
peleHus 3a1a4
IIpuMeHeHne CBOWCTB

120 | HenpepbIBHBIX QPYHKITUH IS
peleHus 3aaa4

121 IlepBas n BTOpas
MPOU3BOIHBIE (DYHKIIUU
OmnpenenecHue,

122 P

F€OMETPUUYECKUN CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUA

123 .
CMBICJI TPOU3BOTHOM

124 VYpaBHeHuUEe KacaTeIbHOU K
rpaduky GyHKIIHMH

125 YpaBHeHUE KacaTeJIbHOM K
rpaduxy GyHKINUN

126 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA

127 IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKUIMMA
[Tpou3BoiHas CyMMBI,

128 | mnpousBeneHus, YaCTHOTO U
KOMITO3HITMHU () YHKIIUHA
[Tpou3BoiHAs CyMMBI,

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

130 | mpou3sBeneHuUs, YACTHOTO U
KOMITO3UIIUH (DYHKITHI

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

132 | cucremaTHu3alys 3HaHUH:

"VpaBHenus"




[ToBTOpenwue, 0600mIeHNE,

133 | cucremaTH3anKs 3HAHUMN: 1
"(DYHKHI/II/I”

134 NrtoroBas KOHTpOJIbHAS 1 1
pabora

135 HroroBast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpECHHE, O606IL[6HI:I€, 1
cHCTeMaTU3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB
136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/
I

Tema ypoka

KoaundecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[IpuMeneHne TpoOn3BOHOM
K UCCIIEeIOBaHUIO (QYHKITUIT
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

[TpumeHneHue mpou3BOJHON
K UCCIIEeIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTH U
IKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U

3KCTPEMYMBI

ITpumeHeHne npon3BOIHON
K UCCIIEIOBaHUIO (YHKITUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI




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

Haxoxxnenne HanOoOIIbIIETO
Y HAaMMEHBIIIEr0 3HAYEHUS
HEMPepbIBHON (QYHKIIMU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

Haxoxaenune HanOoIIbIIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

10

Haxoxnenune HanOoJIbIIEro
1 HAUMCHBIIICTO 3HAUCHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEro
Y HAaUMEHDIIIETO 3HAYEHUS
HENPEePBIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOoJIbIIEro
1 HAUMCHBIICTO 3HAUYCHUSI




HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

13

IIpuMeHeHne Mpou3BOIHOU
JUISL HAXOKICHUS
HAWIY4IlIEero peueHus B
IPUKIIAIHBIX 3a7a4yax

14

IIpuMeHeHne Mpou3BOIHON
JUISL HAXOKICHUS
HAWIY4IlIero peuieHus B
IPUKIIAIHBIX 3a7auax

15

IIpuMeHeHne npou3BOIHON
JUIs OTIPENIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3a/laHHOT0 (POpMYJION MK
rpaduKom

16

IIpuMeHeHne Mpou3BOIHON
JUIsL OTIPEIEJIEHUS] CKOPOCTH
U YCKOpEHHMsI ITpolecca,
3aJJaHHOTO (POPMYJION MK
rpadpukom

17

Komnoszumus ¢pyHkumii

18

Komnosumus ¢pyHkumii

19

Komnozumus GpyHKImii

20

['eomeTpuyeckue o6pasbl
ypaBHEHUI HA
KOOPAMHATHOW INIOCKOCTH




21

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH

22

KonrponsHas padora:
"UccnenoBanue QyHKIHHA C
MOMOIIIO TPOU3BOAHON"

23

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX

24

ITepBooOpazubie
AJIEMEHTAPHBIX (YHKIIHUA.
[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHUH.
[IpaBuia HaXOXKICHUS
NepBOOOPA3HBIX

26

WHurerpai.
I'eomeTpuyeckuii CMbICT
WHTErpaja

27

Brraucnenue
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-
JleiiOHMIIa

28

Brruucnenne
ONpeIeIEHHOTO UHTErpaja
o ¢opmyne HproToHa-




JleitOnuIa

29

[Ipumenenne uHTETpaNa
JUTSL HAXOXKJICHUS
TUIOINAACH TUIOCKUX (QUTYp

30

[IpumeneHnue nHTErpaa
JUTSL HAXO0KIEHUSI 00HLEMOB
F€OMETPUUYECKHUX T

31

[Tpumeps! perieHuit
nuddepeHIaTbHBIX
yYpaBHEHUU

32

[Tpumeps! pereHmit
Qg epeHIaIbHbIX
ypaBHEHUU

33

MaremaTuueckoe
MOJIETTMPOBAHUE PEATbHBIX
MIPOLIECCOB € MTOMOIIIBIO
b hepeHIaTbHBIX
ypaBHEHUU

34

KonrpomnbHas pabora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLIMH, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuyeckue
¢$yHKLIMH, UX CBOIICTBA U




rpaduku

37

Tpuronomerpuueckue
¢dyHKIMH, UX CBOIICTBA U
rpaduku

38

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

39

Tpuronomerpuveckue
(GyHKINU, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHE#
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

43

Ot60p KOpHEH




TPUTOHOMETPUYECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrtpomnbHas padora:
"I'paduku
TPUTOHOMETPUUECKUX
G yHKIHIA.
Tpuronomerpuueckue
HepaBeHcTBa"

49

OCHOBHBIE METOEI
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METOIEI




pEeLIEHHS TOKA3aTEIbHBIX
HEPABEHCTB

o1

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METO/IbI
pELICHHS TOKA3aTEIbHBIX
HEPABEHCTB

53

OcHOBHBIE METOJIbI
peLieHHs
norapuGpMUIeCKuX
HEPABEHCTB

54

OCHOBHBIE METOIBI
pelIeHus
JorapuMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

56

OCHOBHBIE METO/IBI
pelreHus
JorapupMUUECKUX
HEPABCHCTB

57

OCHOBHBIE METOBI
pEIICHUS UPPAITUOHATBHBIX




HEPABEHCTB

58

OCHOBHBIE METO/IbI
pEeLIECHUS UPPALMOHATBHBIX
HEPABEHCTB

59

OCHOBHBIE METO/IbI
peLIECHUS UPPALMOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE MCTOBI
pEeLICHUA UPppAllMOHAJIBbHBIX
HCPABCHCTB

61

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
ypaBHEHUU

62

I'paduueckue MeTo b1
peLIeHUs UPPAaLMOHAIBHBIX
yYpaBHEHUHU

63

['padpuaeckue meTo b1
peILIeHUs TOKa3aTENbHbIX
yYpaBHEHUN

64

['padpraeckue meTo b1
pEIICHUS TTOKa3aTeIbHBIX
HEPaBEHCTB

65

['padpraeckue meTo b1
pelieHus
Jorapu(hMUIECKUX
YpaBHEHUNU




66

['padmyeckue MeTo bl
peleHus
JOTapUPMHUUECKUX
HEPaBEHCTB

67

['padmyeckue MeTo bl
pelIeHus
JOTapUPMHUUECKUX
HEPaBEHCTB

68

['padpuaeckue meTo bl
pelIeHUs [T0Ka3aTeIbHbIX U
JorapupMuUUEecKux
yYpaBHEHUU

69

['padpuaeckue meTo b1
pelIeHHs [T0Ka3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

70

['padpuaeckue meTo b
pelieHus MoKa3aTeIbHBIX U
norapuMUIECKUX
HEPaBEHCTB

71

['padpraeckue meTo b1
pELIeHUs TOKA3aTeNbHbIX U
norapuMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabota:
"HppanuoHaibHEIE,




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 YK CIIaMU

77

N3o0paxenune
KOMIIJICKCHBIX YHCECJI HA
KOOPJMHATHOM TIIOCKOCTH

78

N3o0paxenune
KOMILJIEKCHBIX YHCEIT Ha
KOOPJAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopuu




N-0if CTEIIEHU U3
KOMIIJIEKCHOI'O YHCJIa

80

®opmyia Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOT'O Yrcia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIsl
petieHus pU3NIECKUx 1
reOMETPUUECKUX 3ajau

82

KonTponbhas padota:
"KomrmurekcHbie ynciia"

83

HarypasnbHble 1 1iensle
qucia

84

HarypasnbHble 1 1iensle
qucia

85

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEIT

86

IIpumeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

[TpuMeHeHne NpU3HAKOB
JEIUMOCTH LIEJIBIX YHUCEeN:
HOJl m HOK

88

[TpuMeHeHne NpU3HAKOB
JIETUMOCTH LIEJbIX YHCEIL:
HOJ/l n HOK

89

IIpuMeHeHne MPU3HAKOB




JACIIMMOCTHU LOECJIbIX YHUCCII:
OCTAaTKH IO MOAYJIIO

90

IIpuMeHeHne NpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIO

91

[IprumeHeHue npu3HaKoB
JEITUMOCTH IICIIbIX YHCEI:
anroput™ EBkimaa mis
pELICHHS 3a/1a4 B LENBIX
quciiax

92

KonTponbHas pabora:
"Teopus Henpix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUM. PaBHOCHITbHBIE
CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIE/ICTBUS

95

OCHOBHBIE METO/IbI
pElIEHUs] CUCTEM U
COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI

96

OCHOBHBIE METOIBI
pCIIeHUs CUCTEM U




COBOKYITHOCTEM
HPPALIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IBI
peIIeHUs] CUCTEM U
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

98

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEHN
NoKa3aTeIbHbIX YPaBHCHUN

99

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEHN
norapuGpMUUECKUX
ypaBHEHUU

100

OCHOBHBIE METO]IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEMN
norapuMUIECKUX
yYpaBHEHUN

101

IIpuMeHeHue cucreM K
PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3InYHbIX o0yacTei
HAyKU U PEAIbHOU KU3HH,
MHTEPIIPETALNA




MOJIYYCHHBIX PC3YJIbTATOB

102

[TpuMmeHeHne cUCTEM K
PELIECHUI0 MaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 u3
pa3Iu4YHbIX o0nacTei
HayKHU U PEAIbHO KU3HH,
UHTEPIIPETALNA
IIOJIyYEHHBIX PE3y/IbTaTOB

103

IIpuMeHeHne HepaBEeHCTB K
PELIEHUI0 MATEMATUYECKUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HAyKU U PEAIbHOU KU3HH,
UHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIHTATOB

104

KonrtpomnbHas padora:
"CucreMsl palluOHAJIbHBIX,
MPPaLMOHATIbHBIX
MOKa3aTeNbHbIX U
JorapupMUUECKUX
ypaBHeHUH"

105

PanronasnbHbIe ypaBHEHHUS
C mapaMeTpamMu

106

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpamu




PanmonanbHBIE CUCTEMBI C

107
napameTpamu
HppaunoHanbHble

108 | ypaBHeHHS, HEpAaBEHCTBA C
napameTpamu

109 HppanunoHaabHble CUCTEMbI
C ImapaMeTpaMu
[Toka3arenbHble

110 | ypaBHEHUS, HEpABEHCTBA C
napameTpamu

11 [Toka3zarenbHbIE CUCTEMBI C
napameTpamu
Jlorapudpmuueckue

112 | ypaBHeHHs, HEpaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C TTapamMeTpaMu

114 Tpuronomerpuueckue
YpaBHEHHS C TTapaMeTpaMu
Tpuronomerpuyeckue

115 HEpaBEHCTBA C
napameTpamu

116 Tpuronomerpuyeckue
CHCTEMBI C TapamMeTpaMu
[TocTpoenue u

117

HCCICIOBAaHUC




MaTEMaTU4YECKUX MOJEIIEeH
pEaNbHBIX CUTYALMM C
IIOMOUIBbIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u
UCCIIEJOBaHNE
MaTeMaTUYECKUX MOJeNen
pealbHbIX CUTYyallui C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

119

[TocTpoenune n
UCCIJIEJOBaHNE
MaTEeMaTUYECKUX MOJEIIEeH
peabHBIX CUTYALIUM C
ITOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

KonrtpomnbHas padora:
"3amaun ¢ mapamerpamu”

121

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTU3aI[|sl 3HAHMIA:
"VpaBHeHus"

122

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpenwme, 0600IIEHNE,
CUCTEMAaTU3alus 3HAHWI:




"VpaBuenus. CucteMbl
ypaBHEHHUI"

124

[ToBTOpenwue, 0600mIeHNE,
cuCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

125

[ToBTOpEHHME, 0000IIECHHE,
CHCTEeMAaTH3aIus 3HaHUH
"HepaBenctpa"

126

[ToBTOpEeHME, 0000IICHUE,
CcHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"

127

[ToBTOpenue, 06001IEHNE,
CHUCTeMAaTH3allis 3HAHUI:
"ITpousBoHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIusl 3HAHHH:
"ITpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IeHNE,
cUCTEeMaTH3aIlus 3HAaHHH:
"IIpon3BogHas u €€
npuMeHeHue"

130

[ToBTOpenwue, 06001IICHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"UuTerpan u ero




npuMeHeHue"

131

[ToBTOpEHME, 0000IICHNE,
cUCTeMaTH3aIs 3HAHWI:
"Oyakuun"

132

[ToBTOpEeHmE, 0600IICHUE,
CHCTeMaTH3allys 3HAHUIA:
"OyaKIun"

133

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

HroroBasi KOHTPOJIbHAS
pabota

135

Ntorosas KOHTpOJIbHAS
pabota

136

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






