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AHHOTALUA
K padoueii nporpaMmme no ajredpe ¥ Ha4YaJIaM MAaTEeMATUYECKOT0 AaHAJIN3a
(yrayoaénnnlii ypoBens) 10-11 kiaccon

Pabouast mporpamma no ajreépe M Ha4yajgaM MaTeMaTH4YeCKOr0 aHAJIN3a
(yriny01éHHBII ypOBeHb) cpeaHero oOmiero oopa3zoBaHus [ 0CyTapCTBEHHOTO
010/KETHOTO 00IIe00pa30BaTebHOTO yupexaeHuss Camapckoil 00JacTu CpeaHen
obmeoOpaszoBarenbHOr Kokl Nel m.r.t. Cyxozo MyHHIMIIAIBHOTO paioHa
CeprueBckuii Camapckoil 005IacTH COCTaBlI€Ha Ha OCHOBE  CIEIYIOIINX
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®denepaabHOr0 roCyJapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAapTa
cCpelHero o0Imero o0pa3oBaHUs, YTBEPKIAEHHOTO NPHUKa30oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit ®@enepanun ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKACHUH W BBEACHMM B JeiictBue DeaepanbHOr0 roCyJapCTBEHHOIO
o0pa3oBaTEILHOIO CTaHJapTa CpeAHero ooOmero oOpa3oBaHUS», MPUKA30M
MunucrepcrBa npocsemieHuss PO or 12 asrycra 20221t Ne 732 "O BHeceHHHn
U3MEHeHU B (delnepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAAPT
cpenHero oOmiero o0pa3oBaHUs, YTBEPXKICHHBIM TMpukazoM MuHUCTEpCTBA
oOpa3zoBanus W Hayku Poccuiickoit ®demeparmu ot 17 mas 20121  Ne 413",
npukazom Munnpocemenus Poccun ot 18.05.2023r N 371 "OO6 yTBepkaeHuu
dbenepanbHOlt 00pa30BaTENBLHON MPOTpaMMBI CpelHero obmiero oOpa3zoBaHus",
npukazoM MuHnpocBemenuss Poccun ot 09.10.2024 N 704 "O BHeceHuu
M3MEHEHUW B HEKOTOpbIE MpHKa3zbl MUHHCTEpCTBA NpOCBelleHus Poccuiickon
®depneparuu, Kacaroiuecs gpeaepaibHbIX 00pa30BaTEeIbHBIX MPOTPAaMM HAYaIbHOTO
oO1rero 00pa3oBaHUsl, OCHOBHOIO OOIIEro 00pa3oBaHMs W CPEIHETO OOIIETo
oOpazoBanus".

2. OcHOBHOM  00pa30BaTeIbHOM  MpPOrpaMMBbl  CPEAHETO  OOIIEero
oopazoBanuss ['BOY COII Nel mr.r. Cyxomol MyHUUHMIIAJBHOTO paloHa
Cepruenckuit Camapckoil 00JacTu.

OOpazoBaTenbHBIA  MPOLECC  OCYIIECTBISAECTCS C  MCIOJIb30BAHUEM
y4eOHHUKOB, YUYEOHBIX TMMOCOOMIA, BXOASAIIMX B JCHCTBYIOUMN (denepanbHbINA
nepedeHp yueOHUKoB. [lepedeHp yueOHMKOB €XKETOJHO YTBEPKIACTCS MPHUKA30M
JTUPEKTOpa IO IIKOJIE.

Ha w3ydenune anreOppl W Hayajl MATeMATHYECKOI0 AaHAJIM3a
(yriy0s1éHHBII yPOBeHb) B CpE/IHEH 1IKOJIE BbIJIeNseTcs 272 vaca:
e B 10 kiacce 136 yacos
e B 11 kmacce 136 yacos
PaGouass mporpamma BKIOYaeT B Cce0s TOSICHUTEIHHYIO 3alHCKY,
IUIAHUPYEMBIE  PE3yJIbTaThl OCBOCHUS Y4YE€OHOTO TpEeAMETa, CONepIKaHHe



y4e0HOTO TpeaMeTa, TeMaTHIECKOe TNIAHUPOBaHKE, KaJleHIapHO-TEMaTHIECKOe
-TUTAHUPOBAHUE, OIICHOYHBIC MaTEPUAITHI.
Cpok peanuzaiuu nmporpaMmsl — 2 roja.



MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHIpETAllud  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare 0OydJaromIuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoauueckue Jpoodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr C 1enasIM  mokasareneMm. bunom Hprlotona. HMcmoin3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnMoOHaAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JlelieHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO0mactb ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEATBHBIX MPOLECCAX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HUKHOBEHHS MAaT€MaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npouleHTOB. lcnosb30BaHWE TIPOrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (nanee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHHe KOMIUIEKCHBIX YHCENI Ha KOOPJUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa W COBOKYNHOCTh YpaBHEHUH W HEPaBEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJIbI  PELIEHUS [OKAa3aTeIbHBIX U  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IMPHU PELICHUWU 3aJady U3 APYIHX y4deOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuia HaxoxIeHus IepBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUNA. MareMaTtnyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpaKJaHCKOTo oOiiecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUNCKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

chOPMHPOBAHHOCTh, yMEHHUS TPHUMEHSATh MaTEeMaTU4YeCKWe 3HAaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATETbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnr ¥ peaM30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTv
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPH3HAKHM MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (OpMyJIHpoBaTh M TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, TAHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIIMIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIOBUSMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUsI 3a/1a4d, BEIOUpATh CIIOCOO PEIIeHUs C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HAaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY .

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapuBaThCsA, OOCYXKIATh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMH YJE€HAMH KOMAaH[bI, OLICHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOJIHO OMEpUPOBATH TMOHATHUEM: CTENEHb C IeJIbIM IIO0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHUHYC W apKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAalMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEIICHHUS] CUCTEMBbl JIMHEWHBIX YpPaBHEHUWU,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU Il MpeoOpa3zoBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

CcBOOOIHO ONEpUPOBATh MOHATUSMU: HPPALMOHANBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: OOJACTH OIPENETICHUS U MHOXECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOOJbLIEE W HAWMEHbIIEe 3HaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM IIOKa3aTeJIeEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKLIMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKU A pEUIeHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH PElIeHUH 3a/lady U3 JPYTUX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMYyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZI0BATEIBHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCJIEI0BATEIILHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIINH
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: HATypalbHOE U 1LIEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEM TMpU pEUICHUU TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBUIO 3aayM,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJIH30BATh MPOU3BOHYIO JIJISl HCCIIeOBAaHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITMOHATLHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI pecypenI
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisi pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
Pannonaneuelie yncna. OObIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHust MpUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 3a1a4
8 [erictBurenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0 1

CBOWCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LICIIBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JIMHEWHBIX YPaBHEHUI.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.
B3aumuo obpatabie pyHkiuu. Kommnosunus
byHKIUI

26

I'paduk dpyHkuMU. DieMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pyHkuuu. Hymm ¢pynknmm.
[TpomexyTKH 3HAaK MTOCTOSTHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLIHU Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOoeHne TPaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom

34 Herorona
Crenennast GyHKIUS C HATYpalIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponbnas padora: "CreneHnas
byukius. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKCHHIA,
COJepKAIINX CTEIICHH U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIep KAINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalUX CTENIEHH U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUU
Hppannonansabie ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHHUS UPPAITUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIEHEIC MNEPEX0bl B pCIICHUHA

46 UPPALMOHATBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELHICHUH
UPPaALMOHATILHBIX YPaBHEHH

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATBHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHsI N-OW CTEHEHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYpaJIbHBIM I1OKa3aTelleM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETNCHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTtpomnpnast padora: "CBolicTBa 1 rpapux

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pElIeHUs] ypaBHEHH I

57 Hcnonb3oBanue rpaduka GyHKINUN AJs

pelIeHUs] ypaBHEHUN




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/BI pEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

60 METO/BI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [lokazarenbHele ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa orapudma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

67 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [IpeobpazoBanne BEIpAKEHHA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUN 115 1

peueHus: ypaBHEHU N




Hcnonp3oBanue rpaduka QyHKIUH 15

3 pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI peIIeHUs Torapu(HMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX YpaBHEHHM

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmudeckue ypaBHeHuUs"

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

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

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GYHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHIA 1

99 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerraeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruiecKas
nporpeccust

107 CyMmmMma 6ecKOHEYHO yOBbIBAIOIICH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHne MPOTpeccHy IS PeIIeHUS
pealbHBIX 33aJ1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoticTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEepBAIOB /ISl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEPBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 peleHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

epBasi ¥ BTOpasi IPOU3BOIHBIC (PYHKIIUU

121 IT y

122 OnpezneneHue, reoMeTPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HUECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHUe KacaTelbHON K IpapuKy
byHKIMHA

195 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIIUN

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (YHKIIHNA

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLIUH

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBoaHast CyMMBbI, MPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKLINH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS

133 - 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IIIEerO PEeIICHUs B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHoT0 GOopMYIIOi Hin
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHHA.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenea€HHOro nHTerpaia
o ¢opmyne Horotona-JleiiOnuna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyine HoroTona-JleliOnuna

29 [IpumeHeHMne UHTErpaia A1 HaXOXKACHUS
TJI0IAIEH TIIIOCKUX PUTYp

30 [IpumMeHeHMne UHTErpaia A1 HaXOXKACHUS
00BbEMOB IreOMETPUYECKHX Tel

31 [Ipumeps! pemienuit AudpepeHunanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUIYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI peLICHHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peIICHUS
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

yYpaBHEHUU




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHcTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI HAa
KOOp,I[I/IHaTHOﬁ IMIIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJICKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHble u 11epie yucia

84 HatypanbHble u Lienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

86 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne TPU3HAKOB 1€TUMOCTH

91 LEBIX YUCeIl: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUciax

92 KonrtponsHas pabora: "Teopus memnbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MPpallMOHATILHBIX
YpaBHEHUI

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3

101 pa3nuyHbIX 001acTe HAYKH U peanbHOM
KHU3HHU, UHTEPIPETALUS TOTyIEHHBIX
pe3yIbTaToOB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALHUS TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ1a4d U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIIPETals OTy4YEeHHBIX
pe3yJIbTaToOB
KonTponbnas pabora: "CucreMsl

104 paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 WpparmonansHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupMuyueckne CUCTEMBI C
napamMeTpamu

114 TpuroHnomeTpruyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEJICH peabHbIX
CUTYalHi C MOMOILBIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJEJIEHN peaabHbIX
CUTyalU# C IOMOLIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUMN

C rapaMeTpamMu

KonTtponbHas pabora: "3anauu ¢

120 "
napameTpamu

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IEeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencrra"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHuE, 0000MIIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucreMaru3anus 3HaHuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEeHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkuun"

134 Hrorosas koHTpOIBHAs paboTa

135 HToroBast KOHTpoJIbHASA paboTa

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEeMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOr0
pe3yJjbTara

1

IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeILHOM MPOrPaMMBbI CPeIHEr0 0011Iero
oOpa3zoBaHusi

Yucia v BEIYUCIICHUS

1.1

1.2

OHepI/IpOBaTB IMOHATHAMMA: PALlMOHAJIBHOC U IIGﬁCTBHTGJIBHOG
qucCio, OOBIKHOBEHHAS U ACCATHUYHAas I[p06b, IMPOOCHTBI

BreimonnaTe apI/I(l)MeTI/ILICCKI/IC orrcpanuu C panuoOHAaJIbHBIMHU H
I[GﬁCTBPITGJ'IBHBIMH qHucCjiaMH1

1.3

BrinonHats npuOamkEHHbBIE BBIYUCICHUS, UCTIOJIB3YS MpaBUia
OKpYTJICHUs, JieJlaTh TIPUKUAKY W OLEHKY pe3yJbTara
BBIYNCJICHUMN

1.4

OnepupoBaTh MOHATUSIMHU: CTENEHb C IEIBIM ITOKA3aTEJEM,
cTtaHjapTHas ¢opma 3anmucu JACUCTBUTEIBHOTO YHCia, KOPEHb
HATypaJbHOW CTENEHM; HCIOJIb30BaTh MOAXOMASIIYI0 (hopmy
3aIlUCU JEUCTBUTEIIBHBIX YMCEN U1l PELICHUS NMPAKTUYECKUX
3a71a4 U MPEACTABJICHUS JAHHBIX

1.5

OnepupoBaTh TOHATHSAMHU: CHHYC, KOCHHYC H TaHTCHC
IIPOU3BOJIBHOTO yTJA; MCHOJIB30BaTh 3allUCh MPOU3BOIHHOTO
yTiia 4yepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKITUN

2.1

2.2

YpaBHEHUS U HEPABEHCTBA

OnepupoBatb MIOHATUSAMU: TOXIECTBO, ypaBHEHHUE,
HEpPAaBEHCTBO,  1€JI0€, palMOHAJIBHOE, HppaLMOHAIBLHOE
YpaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE
BrmonsaTe npeobpazoBaHus TPUTOHOMETPUYECKUX
BBIPAXEHUU U pelIaTh TPUTOHOMETPUUECKHE YPAaBHEHUS

2.3

BoinonuaTe  mpeoOpa3oBaHus LENbIX, pPalUOHAIBHBIX H
UPPALMOHAIBHBIX BBIPAKEHUM W pellaTb OCHOBHBIC THIIBI
LEJIbIX, PAlMOHAIBHBIX WM HUPPALMOHAIBHBIX YPAaBHEHUU H
HEPABEHCTB




[IprMeHsaTs ypaBHEHMS MW HEPABEHCTBA JUIS  pELICHUs

2.4 MaTeMaTHUYECKUX 3alad U 3a7ad M3 pas3iIuuHbIX oOliactel
HayKH U peasibHOM KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha SI3bIKE anreOpsl,
95 COCTaBIISITh  BBIP@KEHMSA, YypPAaBHEHUS, HEPABEHCTBA IO
' YCIIOBUIO 3aJjaud, MCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM amrapaTa aareOpsbl
3 OyHkuMu U rpaduKu
OnepupoBaTb NOHATUSAMHU: (QYHKIMS, CHOCOOBI 3a/aHus
3.1 byHKIIMH, 00JIACTh ONPEACIICHHS W MHOXXECTBO 3HAYCHHUI
¢yHkumu, rpadux GyHKIMHA, B3aUMHO OOpaTHbIe PYHKIIUU
3.9 OnepupoBaTh NOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKILIMH,
' HYJIU (QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMMA IS pelIeHUs ypaBHEHUI
Crpoutp ©  uuTaTh TIpaduKU JIMHEHHOW  (QYHKUMH,
3.4 KBaJpaTUYHON (YHKIHMH, CTENEHHOW (YHKUUU C ILEJIbIM
noKa3aTeyeM
Ucnons3oBate rpaduku  QyHKIUE A8 MCCIAEAOBAHUS
35 IPOLECCOB M 3aBUCUMOCTEN MpPH pPEUIeHUH 33/ad U3 JPYyTrux
' y4eOHBIX TpPEAMETOB U  peajbHOW JKU3HHU, BBIpaXKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU
4 Hayana matemaruuyeckoro aHnaamsa
41 OmnepupoBatb MOHSTUSIMH: MOCTIEI0BATEIHHOCTD,
' apudmeTnyeckas u TeoMeTpruIecKast IpOTPECCHH
OnepupoBaTh  TOHSITUAMU: OeckoHeUHO  yObIBaroImas
4.2 reoOMeTpUYeCcKas Mporpeccus, CyMMa OECKOHEYHO yObIBAtOIIEH
reOMEeTPHUYECKOI Mporpeccuu
4.3 3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMU CITIOCOOAMHU
44 Hcnonbs30BaTh CBOMCTBA IIOCIEA0BATEIILHOCTEN U IIPOTPECCUN
' JUTS PEIIeHUs PeaTbHBIX 3a7ad MIPUKIATHOTO XapaKTepa
5 MHoXecTBa 1 JIOTHKA
51 OnepupoBaTh MOHITUSAMHU: MHOMKECTBO, ONEpAlMU  HaJ
' MHOKECTBAMH
5.9 Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM —ammapar i

OIIMCaHus pEajJlbHBIX IIPOLECCOB U ﬂBHGHHﬁ, npu pCIICHUMn




3a/1a4 U3 IPYrux yueOHbIX MPEAMETOB

OHepI/IpOBaTL MMOHATHAMM: OIIPCACICHUC, TCOPCMA, CICACTBHUC,

>3 JI0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
NPOBEPSiIeMOr0  OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CPeHEro o01mero
pe3yJabTara oOpa3zoBaHusi
1 Uucna v BEIYUCICHUS
OnepupoBaTh TOHATUSIMHU: HATypaIbHOE, IIEJIOE€ YHUCIIO;
11 WCNOJIb30BaTh  MNPU3HAKK  JEJIMMOCTH  LEJBIX  YHCEll,
' pPa3l0KEHNUE YHCIIA HAa TPOCThIE MHOMXUTEIH IS PEIICHUS
3aaa4
12 OnepupoBaThb  MNOHATHEM: CTENEHb C  PAlUOHAIBHBIM
' MOKa3aTesieM
13 OnepupoBath MOHATUAMH: JIOTapu(dM YuCIa, TECATUYHBIE U
' HaTypaJbHbIC JIOTApU(DMBI
2 VYpaBHEHUs U HEPABEHCTBA
[IpumenaTp  cBoOWCcTBa CTENEHW JUIsi  MpPeoOpa3zoBaHUs
51 BBIDOKCHUN, ONEPUPOBATH  MOHATUAMHU:  IOKA3aTEIbHOE
' YpPaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTEeIbHbIX YPABHCHUN U HEPABEHCTB
BreimonHsaTe  TIpeoOpa3oBaHUs  BBIpAKEHHH, COJEPIKAIIAX
59 Jorapu@mel; ONEpUPOBATH MOHATHUSAMHU: JIOTapUPMUUECKOE
' YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
Jorapu(MUUYECKUX YpaBHECHUN U HEPABEHCTB
53 Haxomute pemeHuss nOpoCTEHMIINX TPUTOHOMETPUUECKHUX
' HEPaBEHCTB
OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEWHBIX YpPaBHEHUH U
2.4 €€ peIlIeHUE; HUCIIOJIb30BATh CUCTEMY JIMHEWHBIX YpPAaBHEHUU
JUISL PELICHUS MPAKTUYECKHUX 3a]1a4
95 Haxomutes pernieHus mpoCTEHIINX CUCTEM M COBOKYIHOCTEH

PalMOHAJIBHBIX YPAaBHEHNUN U HEPABEHCTB




2.6

MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKE anreOphl,
COCTaBJIATh BBIPAXKCHUSA, YPABHEHUSA, HEPABECHCTBA U CUCTEMBI
10 YCJIOBHUIO 3aJayd, MCCIIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM amrapaTa aareOpsbl

OyHkuMu U rpaduKu

3.1

OnepupoBaTb  NOHATUAMHU:  NepuoandecKkas  (pyHKuus,
MPOMEXYTKH MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpEMyMa
byHKIMM, HanbobllIee U HAaUMEHbIlIee 3HaUeHUs QYHKIIUN Ha
MPOMEXYTKE; UCHOIB30BaTh UX AJI MCCIEAOBAaHUS (PYHKIINH,
3aJJaHHON rpaduKoM

3.2

OnepupoBarh  MOHATUSAMHU:  TpaUKM  MOKA3aTEIbHOM,
A0orapu(pMUYECKOH U TPUTOHOMETPUYECKUX  (DYHKIIMIA;
M300pakaTh X Ha KOOPJAMHATHOM IMJIOCKOCTH M MCHOJb30BATh
JUTSl peLIEHUsI YpaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300paxxatb Ha  KOOPJIAMHATHOM  IUIOCKOCTH  rpaduKu
JUHENHBIX YpaBHEHUI M MCIOJb30BaTh MX ISl PELICHUS
CHUCTEMBI JIMHEWHBIX YPABHECHUM

Ucnons3oBate rpaduku  QyHKIUE A8 MCCIEAOBAHUS
IIPOIIECCOB U 3aBUCUMOCTEH M3 IPYTUX YUSOHBIX AUCITUTLUIHH

Hauanma maTeMaTuecKoro aHaiansa

4.1

OnepupoBatb MOHATHSIMU: HETIpEPhIBHAA byHKUMA,
npou3BOAHAs (YHKLUHMH;, HMCHOJIb30BaTh T'€OMETPUUYECKUNA H
(u3MUeCcKuil CMBICT TPOU3BOIHOM AJI PEIICHUS 3a1a4

4.2

4.3

4.4

HaxoauTbs npon3BoAHbBIE AIEMEHTAPHBIX (PYHKIUM, BBIYUCIATH
POU3BOIHBIE CYMMBbI, TPOU3BEEHUS, YACTHOTO (PYHKIUI

Hcnonp30BaTh MPOU3BOAHYIO IS UCCIIEOBaHUS (DYHKIIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATH PE3yJIbTaThl
UCCJICIOBAHUS K TIOCTPOCHUIO TpaprKOB

Hcnonp3oBath MMPOU3BOAHYIO AJIA HAXOXACHUS HAWITYUIICTO
pemicHud B IIPUKIAJHBIX, B TOM YHCIC COLHAJIbHO-
SKOHOMHMYCCKHX, 3aJa9ax

4.5

OnepupoBarh MOHATUSMU: TE€pBOOOpa3Has W HMHTErpas;
NOHUMATh T€OMETPUUECKUHN U (PU3MUECKUIN CMBICI HHTErpaja

4.6

Haxonute  mepBooOpa3zHble  AJEMEHTapHbIX  (PYHKIUH,
BBIYUCIIATH UHTETpa 1o ¢popmysie Hprorona — JleitbHuna

4.7

Pemars MNpUKIIAJHbIC 3a1a4u, B TOM HYHCJIC COIHAJIbHO-




HPKOHOMHMYECKOT0 M (DU3MYECKOr0 XapakTepa, CpeAcTBaMu
MaTEMaTHYECKOT0 aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ AJIEMEHT COACPKAHNA

Kog
1 Hucna v BBIYUCIEHUS
PanmonaneHelie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLEHTHI,
OecKOHEUYHbIE NepuoaAnYecKrue aApoOu. ApudMeTHdyeckue Omepauuu C
1.1 panMOHAJIBHBIMU 4YHCJIaMH, NOpeoOpa30BaHUS YHCIIOBBIX BBIPAKEHUU.
[Ipumenenue npoOeli U MPOLEHTOB JJisl PEUIEHUS NMPUKIAIHBIX 337a4 U3
Pa3IMYHBIX OTPACJIECH 3HAHUN U peaIbHOM KU3HU
JlelicTBUTENbHBIE YHKcla. PalnudoOHambHBIE W UPPALMOHAIIBHBIE YHUCIIA.
19 Apudpmernueckue — omepauud € JCHCTBUTENIBHBIMM  YHUCIIAMHU.
' [1puOnnKEHHBIE BBIYUCIEHUS, PABUIIA OKPYTJIEHUS, IPUKKUIKA U OL[EHKA
pe3ysibTaTa BEIYUCIECHUN
Crenenp ¢ 1enbiM  nokasareneM. CrangaptHas (Qopma  3amucu
13 JEUCTBUTENHLHOTO uncia. Vcnonb3oBaHue moaxojsiiedt ¢hopMbl 3amucu
' JNEUCTBUTENBHBIX YMCEN JUIsl pEelleHUs TNPAKTUYECKUX 3a7ad U
MPE/ICTABJICHUS] TaHHBIX
14 ApudmMernuecknii  KOpeHb HaTypaibHOW creneHu. JledictBus ¢
' apu(pMETUIECKUMH KOPHSIMH HATyPAIbHON CTENEHU
15 CuHyC, KOCMHYC MW TaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC, APKTaHT€HC YMCIIOBOI'O apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1  ToxxmecTBa U TOXICCTBCHHBIC PEOOPA30OBAHUS
59 [IpeoOpazoBaHue  TPUTOHOMETPUYECKUX  BbIpaxkeHUH.  OCHOBHBIC
' TPUTOHOMETPUUECKHE (POPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Meron nHTEpPBAIOB
2.4  Pemenue uenbix U ApOOHO-pallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemenue uppaioHadIbHbIX YPABHEHUN U HEPABEHCTB
2.6  Pemienue TPUrOHOMETPUYECKUX YPABHEHUN




IIpruMmeHenne ypaBHEHHM W HEPABEHCTB K PELICHHUIO MAaTEMAaTHYECKUX

21 3a/1ay ¥ 3aj]]a4 U3 pa3IMuHbIX 00JIacTel HAyKU U peasIbHON KU3HU
3 @yHKUIUU U TpaduKu
31 Oynknusa, cnocoObl 3amanus (QyHkuuu. ['paduk ¢Gyskumm. Bzaumuo
' obpatHble QYHKITUN
Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHuUM QyHkuuu. Hymm
3.2  ¢yskiuu. ITIpoMexyTku 3HAKOMOCTOSHCTBA. UYETHBIE W HEYETHBIC
byHKIIIH
33 CrenenHas (pyHKIMS C HATypaJIbHBIM U 1IeJIbIM Moka3zaTeneM. E€ cBolicTBa
' u rpaduk. CBolicTBa U rpa@uk KOpHS N-0M CTENEHU
3.4 Tpuronomerpruueckasi OKpy>XKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
' (GYHKIMH 9KCITOBOTO apryMeHTa
4 Hauana maremaTtrueckoro aHanusa
41 ITocnenoBaTenbHOCTH, CcnocoObl  3aJaHUsg  [OCJIEN0BATEIILHOCTEN.
' MOHOTOHHBIE OCIEA0BATEILHOCTH
Apudmernueckass W reomMeTpuueckas — rnporpeccuu.  beckoHeduHO
yObIBatomiass  reomerpuueckas mnporpeccus. Cymma  O€CKOHEYHO
4.2  yObBaromeil reoMmerpuueckod —mporpeccun. Dopmyna  CIOXKHBIX
MpoLEeHTOB. Vcnosib30BaHUEe MPOTrpeccuu i PelIeHUs] pealbHbIX 3a7ad
MPUKIIAAHOTO Xapakrepa
5 MHoO»xecTBa U JIOTUKA
MHoxecTBO, onepaiu HajJ MHOKecTBaMHu. [narpammsl Oitnepa — Benna.
51 [IpruMeHeHne TEOPETUKO-MHOXKECTBEHHOIO —amnmnapara g OINUCaHMS
' peaNbHBIX TPOIIECCOB M SBJICHUM, MPH PEIICHUU 3a7ad W3 JAPYrux
y4eOHBIX MPEMETOB
5.2  Ompenenenue, Teopema, ClIeACTBUE, T0Ka3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Hucna v BBIYUCIIEHUS
1.1  HarypanbHbie u uenbie yncna. [Ipu3Haku 1eIMMOCTH LENbIX YHUCes
1.2 CreneHb ¢ palMOHAIbHBIM NOKa3areneM. CBOMCTBa CTENEHU
1.3  Jlorapudwm uucna. JlecssTuuHbie U HATypabHbIE JOTapru(PMBbI




YpaBHEHUS U HEPABEHCTBA

2.1 [IpeoOpazoBaHne BRIpAKECHHH, COIEPKAITUX JIOTapU(MBbI
59 [TpeoOpa3oBanue BbIpaXEHUM, COEPIKALMX CTENEHU C PALlMOHAIBHBIM
' HOKa3arejem
2.3  IIpumepbl TPUTOHOMETPUUECKIX HEPABEHCTB
2.4  Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5  Jlorapudmuueckue ypaBHEHHUSI U HEPABEHCTBA
26 CucremMbl JUHEHHBIX YypaBHEHMH. PemieHne nNpukinaaHbIX 3amayd C
' ITOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHUIN
2.7  CucteMbl U COBOKYITHOCTH PallMOHAJILHBIX YPAaBHEHUI U HEPABEHCTB
[IpumMeHeHnEe ypaBHEHWH, CUCTEM W HEPABEHCTB K PELICHUIO
2.8  MareMaTHYeCKHX 3aJady M 3a1ad M3 Pa3IUYHBIX 00JIacTell HAyKH U
pEATBHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuusa. Ilepuoanueckue ¢yHknuu. I[IpoMexyTkum MOHOTOHHOCTH
3.1 bynkuuu. MakcuMyMbl W MHUHUMYMBI (QyHKUMUA. Haunbonbiiee u
HauMEHbIlIee 3HaYeHHE (PyHKINN Ha TPOMEKYTKE
3.2  Tpuronomerpuueckue (GyHKIIUHU, UX CBOWCTBA U TpaduKu
3.3  TlokasarenbHas u norapudpmMuueckas GyHKIIUN, UX CBOWCTBA U rpaduKu
3.4 Hcnonb3zoBanue rpapukoB GYHKUMA [ pELIEHUsS YPaBHEHUU H
' JIMHEWHBIX CHCTEM
Hcnonb3zoBanue rpadukoB (QYHKIMN JUIsl MCCIEAOBAHMS IMPOLIECCOB U
3.5  3aBuUCHMOCTEH, KOTOpbIE BO3HHKAIOT MpPH PEIICHWW 3a1ad W3 IPYTHX
y4eOHBIX MPEAMETOB U PEATbHON KU3HU
4 Hayana maremaTtnueckoro aHanusa
4.1  HenpepsiBHble pyHKUIHMN. MeTOJ MHTEPBAIOB JIs PEILICHUSI HEPABEHCTB
4.2 [IpousBoanass ¢yukuuu. I['eomeTpuyeckuii U (U3HUECKUI CMBICI
' IIPOM3BOTHOM
43 [IpousBogHbie dieMEHTapHBIX QYHKIUNA. DOpMynbl HAXOXKICHUS
' IPOU3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (YHKIIHIA
[Ipumenenne  MPOW3BOAHOM K  HCCIEAOBAaHUIO  (PYHKIMHA  Ha
44  MOHOTOHHOCTb U OKCTpeMyMmbl. HaxoxneHue HaumOOJbIIETO |
HAaUMEHBIIETO 3HaYEHUS PYHKIIMH Ha OTPE3KE
45 [TpumeHeHre POM3BOAHON Il HAXOXACHUS HAWIYyUILEro pelieHus B

IMPUKIIAJHBIX 3aaa4ax, JJIA OMPCACICHHA CKOPOCTU IIponecca, 3alaHHOTO




dbopmyroit unmu rpaduKom

4.6

4.7

[TepBooOpa3zHas. Tabnauiia mepBooOpa3HbIX

WHTerpan, ero reoMeTpUYecKUd W (PU3MUECKUM CMBICI. Bbruncienue
uHTerpana no gpopmysne Herorona — Jlerionua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepPsieMOro
TpeOOBAHUA

IIpoBepsieMble TPeOOBaHUSA K NPEAMETHBIM pe3yabTaTaM
O0CBOCHHMS OCHOBHOM 00pa30BaTeILHON NPOrpaMMBbl
cpeaHero oouero o0pa3oBaHusA

Brnanenne meTomaMu 10Ka3aTeabCTB, AITOPUTMAMH PEIICHUS
3amad; ymeHue (hopMyIupoBaTh W OMEPHPOBATH MOHSATHSIMH:
ompejereHrue, akcuoMa, TeopeMa, CIIEeJCTBUE, CBOMICTBO,
IpU3HAK, JOKAa3aTeIbCTBO, PABHOCUIBHBIE (HOPMYIUPOBKU;
OPUMEHSATh UX; yMeHue ¢GOopMyIupoBaTh O0O0paTHOEe U
IIPOTUBOIIOJIOKHOE YTBEPXKJICHHUE, NPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJb30BaTh METOJ  MaTeMaTH4eCKOU
WHAYKIIMW; TIPOBOAUTH JIOKA3aTEIbHBIC PACCYXIACHUS TpHU
pelieHNM 3a7ad, OICHWBATh JIOTMYECKYIO MPaBUILHOCTh
pacCcyXJIeHU; YMEHHE OTICPUPOBAThH IMMOHATUSIMH: MHOXKECTBO,
MOJIMHOXKECTBO, OIEpalii  HaJd MHOXXECTBAaMH, YMCHHUE
UCIIOJIB30BaTh TEOPETHKO-MHOKECTBCHHBI — ammapar  Jis
OTIMICaHMS PEAJTbHBIX TMPOIECCOB WM SBJICHWN M MPH PEIICHUN
3a/1a4, B TOM YHUCJI€ U3 JAPYTUX YYEOHBIX MPEIMETOB; YMEHUE
OTIepUPOBAThH MOHATUSMU: Tpad), CBI3HBIN rpad, AEpPEeBO, UK,
rpad Ha IMJIOCKOCTH; YMEHHUE 3a/JaBaTh W OMHUCHIBATH rpadsl
Pa3IMYHBIMK CITIOCOOAMMU; UCTIOJIB30BATh rpadbl MPU PEIICHUN
3aa4y

YMeHue onepupoBaTh MOHATUAMH: HATYPATHHOE YUCIIO, 110
YHCJIO, CTEMEHb C IIEJIBIM MMOKa3aTeeM, KOPeHb HaTypaIbHOU
CTETNIEHU, CTENCHb C pallMOHAIBHBIM ITOKa3aTelieM, CTEIEHb C
JEUCTBUTENBLHBIM TIOKa3aTeseM, Jorapudm dmcia, CUHYC,
KOCHHYC ¥ TaHTEHC MPOU3BOJBHOTO YHCJIA, OCTaTOK TIO

MOAYJIIO, paluOHAIIBHOC YHCIO0, HppallHOHAJIbHOC 4YHCIIO,




MHOECTBa HATypalbHBIX, ETBIX, paIMOHAIbHBIX,
JNEHUCTBUTENHHBIX YHCET; YMEHHE WCIOJIb30BaTh IPU3HAKU
JENMMOCTH, HAaWUMEHBIINN OOIWNA JEeIUTeNIh W HaWMCHbIIEEe
oOmiee KpaTHOe, anropuTM EBKiIuaa mpu pelmieHuH 3aaad;
3HAKOMCTBO C Pa3jIUYHBIMA TO3UIIMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHHUE BBITIOJNHATh BBIUUCICHUE 3HAYCHUA U
npeoOpazoBaHus BBIPAXKEHUI CO CTETICHAMH U JIorapupmamu,
npeoOpa3zoBaHus IPOOHO-PAMOHATBHBIX BEIPAKEHUI; YMEHUE
OTepupoBaTh MOHSATUSIMU: MOCJIEIOBATEIBHOCTD,
apudMeTnyecKkas MpOrpeccus, reoMeTpuyeckas Iporpeccus,
OeckOHEYHO yObIBaloIiasi TreoOMETpUYECKas IMPOTPEcCus;
YMEHHE 3a/1aBaTh I[IOCJIEOBATENFHOCTH, B TOM YHCIE C
MMOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE OIEepUPOBATH
MTOHATUSMH: KOMITJIEKCHOE YHUCIIO, COTIPSDKEHHBIE
KOMITJIEKCHBIE YHCIIa, MOIYJIh M apryMEHT KOMILJIEKCHOTO
gucia, hopMa 3amuch KOMIUIEKCHBIX Yucel (reoMeTpudecKas,
TPUTOHOMETPHUYUECKAS u anredOpanyeckas); YMETh
POU3BOIUTHh apUPMETUUYECKUE NEUCTBHS C KOMIUICKCHBIMU
YUCJIAMH; TPUBOJIUTH MPUMEPHI HCTIOIB30BAHMS KOMITJIEKCHBIX

YyuCcell; ONEpUpOBaTh MOHATUSIMU: MaTpuua 2X2 u 3x3,

OIPEICITUTEIb MAaTpHIIbI, F€OMETPUYECCKUI CMBICJI
OIPEICTUTEIIS

Ymenue OINEpUPOBATH MMOHSATHSIMMU: palMOHAIBHBIE,
VppaLMOHAIBHBIE, IMOKa3aTeJbHbIE, CTETICHHBIE,

gorapuMUYECKUe, TPUTOHOMETPUUYECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUIMMU:
TOXJIECTBO, TOXIECTBEHHOE TMpeoOpa3oBaHKe, YypaBHEHHE,
HEpPaBEHCTBO,  CUCTEMa  ypaBHEHUH U  HEPABEHCTB,
PAaBHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB M CUCTEM; yMEHUE
pemaTh yYpaBHEHHs, HEPABEHCTBA M CHCTEMbI C MOMOIIBIO

pa3IMYHBIX MNPUEMOB; pellaThb ypaBHEHUs, HEPABEHCTBA MU




CHUCTEMBI C ITAPAMETPOM; IPUMEHATH YPABHEHUS, HEPABEHCTBA,
MX CUCTEMBI Ul PELICHUS MAaTeMAaTUYECKHUX 3aJ1a4 M 3a7a4 U3

pa3IMYHBIX 00JACTEN HAYKU U PEaTIbHOM KU3HU

YMeHue omnepupoBaTh MNOHATHAMH: (YHKIUS, YETHOCTh
GYHKIMM, TEPUOJUYHOCTh  (YHKIMH, OTPAHUYECHHOCTD
(YHKIIMM, MOHOTOHHOCTh (DYHKIHH, SKCTpeMyM (QYHKIUH,
HaumOoJblllee W HaWMEHbIIee 3HAYCHWs (QYHKIMH Ha
MPOMEXYTKE, HETpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKUMM, TiepBas W BTOpas MNpPOU3BOAHAS  (YHKIIHH,
F€OMETPUYECKU U  (PU3WYECKHd CMBICI MPOU3BOJHOM,
nepBooOpa3Hasi, ONpeeNEHHbIN UHTErpall; YMEHUE HAaXOJIUTh
acuMnTOThl  Trpaduka  (YHKUIUH; YMEHHE  BBIYMCIATH
OPOU3BOAHBIE  CyMMBbI,  IPOU3BEIEHHUS, YACTHOTO U
KOMIO3UIMK (DYHKLUUN, HAXOJUTh YPABHEHHE KacaTENIbHOM K
rpaguky  (QyHKIIMM; yMEHHUE HAXOIUTh  IPOU3BOIHBIC
AJIEMEHTaPHBIX byHKITUH; yMEHHE UCTIOJIb30BaTh
NPOU3BOAHYIO ISl HMCCIIEIOBaHMUS (DYHKIMHA, HaXOIUTh
HauOONbIINE W HAaWMEHBIINE 3HAYeHUS (YHKIHA, CTPOUTH
rpaduky  MHOTOWIEHOB C  HCIHOJb30BAaHWEM  ammapara
MaTEeMaTHYeCKOTO aHajn3a; MPUMEHSTh TMPOU3BOIHYIO IS
HAXOKJICHUSl HAWJIy4IlIero PEeIICHWs B MPHUKIAIHBIX, B TOM
YHClie COLIMAJIbHO-d)KOHOMUYECKUX M (PU3MUECKHX 3a]adax;
HaXOJMTh IIIOIAIN U 00bEMBI (PUTYpP C MMOMOIIBI0 UHTErpaa,
OPUBOJUTH MPUMEPHl MATEMaTHUECKOrO MOJEIUPOBAHUS C

OMOIIBI0 MU PEepEeHITNATBHBIX YpaBHEHUN

YMeHue omepupoBaTh TNOHATUSAMU: Tpaduk  QyHKIMH,
oOpatHass (QyHKIMSA, KOMMO3UIMSA (YHKIUN, JTUHEHHas
byHKIUS, KBagpaTHuHas (YHKIUSA, parioHAIbHAS (yHKIIWSA,
cTeneHHas  (yHKUUS, TPUTOHOMETPUYECKHE  (PYyHKIHUH,

oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMM, MOKa3aTeabHas U




norapumuueckas QyHKIUH; yMEHHE CTPOUTh Trpaduku
M3YYCHHBIX (DYHKIUH, BBIIOJIHATH peoOpazoBaHusi rpadukoB
(GYHKIHMH, UCTIONB30BaTh TpadUKU AJIS U3YUSHHS TIPOIECCOB U
3aBHCHUMOCTEH, TpHU pEIICHUH 3a1ad U3 APYTUX Y4eOHBIX
MPEeAMETOB M 3aJad M3 pPEaJbHOM JKW3HU; BBIPAXaThb
dbopMyIamMu 3aBUCUMOCTH MEXKIy BETMYMHAMM; UCIIOIH30BAThH
cBOMcTBAa W rpadukyd (QYyHKIMH i1 pElIeHUs YpaBHCHHH,
HEpaBeHCTB M 3aJady C [apaMerpamu; Hu300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA PEIICHHWN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIC 3a7aud Pa3HBIX TUIIOB (B TOM
YuCJie Ha TMPOIIEHTHI, JOJM U YacTH, Ha JABUXKEHHUE, padoTy,
CTOMMOCTh TOBapOB U YCIJYI, HAJOTH, 3aJaud U3 00JacTu
yOpaBJICHUs]  JIMYHBIMU W CEMEHHbIMU  (DUHAHCAMH);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl MO YCIIOBUIO 3aJlayd, HCCJIEAOBATh IOJYYEHHOE
peleHue U OLIEHUBATh MPABIOMNOJ00HOCTh PE3YJIbTATOB;
YMEHHUE MOJICJIMPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE
MaTeMaTHKH; COCTaBJISITh BBIPAXKEHUSI, ypaBHEHUS,
HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 33]1a4H, UCCIIEA0BATh
IOCTPOEHHBIE MOJIENH C MCIOJIb30BAHUEM armapara aareOpsl,

VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT

YMeHue ornepupoBaTh MOHATUSIMH: CPEIHEE apHPMETHICCKOE,
MeJaHa, HauOoJIbIlIee M HaWMCHbBIIIEC 3HAYEHUS, pa3Max,
JUCHEpCHsi, CTaHAAPTHOE OTKJIOHEHHE YKCIOBOro Halopa;
yMEHUE  U3BJICKaTh, HMHTEPIPETUPOBATh  HWHPOPMAIIHIO,
IPEICTAaBIICHHYI0 B TabnmuIlax, Ha awarpammax, rpadukax,
OTPaXKarU[yl0 CBOMCTBA PEAIBHBIX MPOLECCOB M SBJIICHUI;
MIPEACTABISATh MHGOPMAIIHIO C TIOMOIIBIO TAOJIUIL U JUATPaMM;

ucciacaoBarb CTaTUCTHYCCKHUE JaHHBIC, B TOM YHCIC C




MpUMEHEHWEM TpauuecKux METOAOB U  DJIEKTPOHHBIX
CpeICTB; TpadUyYecKu UCCIE0BaTh COBMECTHBIE HAOIIOICHUS

C IOMOIIBIO IarpaMM PaCCEMBAHUs U JINHEMHOU pErpeccuu

YMeHue onepupoBaTh IMOHATHSAMU: CIIyYalHBIA ONBIT U
Clly4aifHOE COOBITHE, BEPOSATHOCTb CIY4YailHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTh C  HUCIIOJIB30BAHUEM
rpagUIecKuX METOJOB; MPUMEHSITh (POPMYJIBI CIOKCHHUS H
YMHOKEHHSI BEPOATHOCTEH, (POpMYJy IOITHOW BEPOSTHOCTH,
dbopmyny bepHymin, koMOuHaTOpHBIE (aKThl U (POPMYJIBI;
OIICHUBAaTh BEPOATHOCTH PpPEAIbHBIX COOBITUH; YMEHHUE
OIIEpUpPOBATH MIOHSTUSMMU: CIly4yaiHast BEJINYMHA,
pacrupeneneHue BEPOSITHOCTEM, MAaTeMaTH4YECKOE OXKHMJaHUE,
JUCIIEPCUS U CTAHAPTHOE OTKJIOHEHUE CIIyYalHON BEJIMYUHBI,
GyHKIUU — paclpefeieHusi Y TUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEJIbHOI0O W HOPMAJIBHOTO PAacCIpEeIeICHUN; YMEHHUE
UCIIOJb30BaTh CBOMCTBA M3YYEHHBIX PACHPENEICHUNA IS
pelieHus 3a/ay; 3HAaKOMCTBO C TMOHSTUSMU: 3aKOH OOJIBIIKX
yucesl, METOAbl BBIOOPOYHBIX  HCCIEIOBAHUM; yMEHHUE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHUCEN B
OPUPOJHBIX U OOIIECTBEHHBIX  SBJICHUSX;  YMEHHUE
ONEPUPOBATh MOHATHUSIMU: COYETAHUE, MEPECTAHOBKA, YHCIIO
COUYETaHU, YUCIIO MEePEeCcTaHOBOK; OMHOM HbIOTOHA; ymMeHue
IPUMEHSITh KOMOMHATOPHBIE (AKTBI W PACCYKIACHUS IS
peIIeHus 3a/1a4; OLIEHUBATh BEPOSITHOCTH PEATTbHBIX COOBITHIA;
COCTaBJISITh BEPOSITHOCTHYK) MOJENIb W HWHTEPHPETUPOBATH

IIOJTy4YEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh NOHATUIMU: TOUYKA, IIpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYAHA YTJia, INIOCKUN yrodl,
JNBYIPAHHBIM YTOJ, TPEXTPAHHBIA YIOJ, CKPEIIMBAOIIMECS

IpsIMbIE, MAPAIIIEIBHOCTD U NEPIEHANKYJIAPHOCTD NPSIMBIX U




IJIOCKOCTEH, yroJl MEXAY NPSAMBIMH, YTOJI MEXAY NPAMOU H
IIJIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMHU, PAacCTOSHUE OT
TOYKA JO IUIOCKOCTH, pACCTOSHHE MEXAY IPSAMBIMH,
pPacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh IPU
pelIeHnu 3a7a4d u3yueHHbIe (aKThl U TEOPEMBI INTAHUMETPUH;
YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB OKPY’KAIOIIEr0 MHpA;
CTPOUTH MaTeMaTUYECKUe MOZEIIH Cc IIOMOLIBIO
FEOMETPUYECKUX IMOHATUN U BEIWYMUH, PEUIaTh CBSA3aHHBIE C

HHUMH IMPAKTHYCCKUC 3a a4
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YMeHue onepupoBaTh MOHATHAMHU: TUIOMAAL (DUTYpPHI, 00BEM
burypel, MHOTOTPAaHHUK, TPABWIbHBIA  MHOTOTPaHHUK,
CEYCHHE MHOTOTpaHHUKa, KyO, MapajuieNienunes], Mpu3mMa,
nupamMuaa, ¢Gurypa M TMOBEPXHOCTh BpalICHUs, UUIUHAP,
KOHYC, map, cdepa, miomaap chepsl, MmIonaab MOBEPXHOCTU
NUpaMUJIbl, TIPU3MBI, KOHyca, IIWIMHApa, OO0OBEM KyoOa,
IPSIMOYTOJIGHOTO  Tapajuiefienumea, MHUPAMHIbI, TPU3MBI,
WIMHIpPA, KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W UWIMHIpa, NapajulelbHbIe OCH WM OCHOBAHHUIO,
CeYeHHe Imapa, MIOCKOCTh, Kacaromiascs chepsl, IMUIMHAPA,
KOHyCa; YMEHHE CTPOUTh CEYCHHE MHOTOTpPAaHHUKA,
U300pakaTb MHOTOTPAHHUKH, (QUIYpbl U MOBEPXHOCTU
BpalleHUs, WX CEUEHHUS, B TOM YHCJIE€ C TIOMOIIBIO
ANIEKTPOHHBIX  CPEACTB; YMEHHE TMPUMEHSITh CBOWMCTBA
T€OMETPUYECKUX (UTYP, CaAMOCTOSTENHHO (HOPMYITUPOBATH
OTpeNielICHUs] W3y4aeMbIX (UTyp, BBIIIBUTATh THUIOTE3bI O
CBOWCTBaX W  TMpHU3HAKAaX  TeoMeTpuyeckux  uryp,
000CHOBBIBAaTh HJIM OIPOBEPraTh WX, yMEHHUE IPOBOJUTH
Kiaccudukanuio  GUTYp MO pasIUYHBIM  TpPH3HAKaM,

BBIITIOJIHATD HCO6XOI[I/IMBI€ AOIMOJIHUTCIIBbHBIC ITIOCTPOCHU A
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YMeHue OIICpUpPOBATH IIOHATHUAMM: JABHOXXCHHC B




MPOCTPAHCTBE, TMapajljIeNIbHbIII TEPEeHOC, CHMMETpPUS Ha
MJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue
no106us, moJo0HbIe GUTYPHI; YMEHUE PAclO3HABATh PaBHbBIC
U MoA0OHBIE (QUTYpbI, B TOM YHCIIE€ B MPHUPOJE, UCKYCCTBE,
apXUTEKTYype; UCTIOIB30BaTh T€OMETPUYECKUE OTHOIICHHUS TIPH
pEelIeHNH 3aJady; HaxOJUTh T'C€OMETPHUUECKHE BEITUYUHBI
(nmyHa, yroj, IUIONMIAAb, OOBEM) MPU PEIICHUH 3a7ad U3
APYTUX y4eOHBIX MPEAMETOB U U3 pealbHOM JKU3HU; YMEHUE
BBIUHCIIATh TEOMETPUYECKHE BEJIMYMHBI  (JJIMHA, yTOJ,
WIoMaab, O0OBEM, IUIOWAAb IOBEPXHOCTH), HCIONb3Ys
U3y4eHHblE (OpPMYJIbI U METOAbl, B TOM 4YHUCIE: IUIOMIAIb
MOBEPXHOCTH THUPAMUABI, TMPHU3MBI, KOHYyca, [MIHHIPA,
IJI0IIA]Tb chepsnr; o0béM  KyOa, PSMOYTOJIBHOTO
napasuieNienumena, MUpaMuIbl, TPU3MbI, LHWIMHApPA, KOHYCa,

mapa; yMEHUE HaxOJUTh OTHOILIEHHWE OOBEMOB MOAOOHBIX

buryp
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YMeHue onepupoBaTh MOHATUAMH: MPSMOYTOJbHAS CUCTEMa
KOOpPIAWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHNUE BEKTOpPA HA YHUCIIO,
pasJioKEHUE BEKTOpa Mo 0aszucy, CKalsipHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHUE, YOl MEXAY BEKTOPAMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOM ISt
peleHns] TEOMETPUYECKUX 3a7ad W 3aJad JPYyTrux Y4eOHBIX

PEIMETOB
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YMenue BoIOMpaTh MOAXOIAIINN METO JIJIsl PEIICHUS 3a]1a4u;
MNOHUMAaHHUE 3HAYMMOCTH MATEMATUKH B U3YYECHHUU MIPUPOTHBIX
U OOIIECTBEHHBIX TMPOIIECCOB H  SIBICHWUH; YMEHHUE
pacrno3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE,
YMEHUE NPUBOJUTH IPUMEPHI MATEMATHYECKUX OTKPBITHUU

POCCHICKON U MUPOBOW MaTeMaTUYE€CKON HAyKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

Kopn

1 Hucna v BBIYUCIEHUS

1.1 Hatypanbhble u nienblie yncna. [Ipu3Haku 1e1MMOCTH HETbIX YHCell

12 Panmonaneupie ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpoOH,
' MPOLEHTHI, OECKOHEUHbIE IEPUOIUYECKUE APOOU

13 ApudmMernueckuii KOpeHb HaTypailbHOM creneHu. JlelcTBus ¢
' apu(pMETUIECKUMH KOPHSAMH HATypaJIbHON CTENIEHU

14 Crenenp ¢ 1enbiM  mokazateneM. CTenmeHb ¢ paldOHAIBHBIM
' nokazaresieM. CBOWCTBa CTENICHU

15 CuHyC, KOCHMHYC ¥ TAaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC,
' aApPKKOCHHYC, apKTaHT€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudwm yncna. JlecaTnaabie U HATypadbHbIC JOTapru(OMbI

JlericTBUTENbHBIE qucia. Apudpmernueckue onepaluu c
1.7 JNENUCTBUTENTbHBIMU unciiaMu. [IpuOmmk€HHbIE BBIYHMCIICHUS, MpaBUiia
OKPYTJICHHS], MPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

1.8 [IpeoOpazoBanue BoIpaKeHUN

1.9 KommnekcHble uncnia
2 VpaBHEHUS U HEPABCHCTBA

2.1 Tlensle u ApoOGHO-paIOHATBHBIE YPABHEHHS

2.2 WppanrionanbHble ypaBHEHUS

2.3 TpuronomeTpudeckue ypaBHEHHsI

2.4 TlokasatenbHbIC U JIOTapu(MHUUECKHE YPaBHEHHSI

2.5 [{ensie u qpoOHO-paIMOHATBHBIC HEPABEHCTBA

2.6 WpparmonansHbie HEPABEHCTBA

2.7 [TokazarenbpHbIe U TOTapU(PMUUECKHE HEPABEHCTBA




2.8

TpI/II‘OHOMeTpI/ILICCKI/IG HCPAaBCHCTBA

2.9 CucteMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10  VpaBHeHwus, HEPABCHCTBA U CUCTEMBI C TApaMETPaMH
2.11  Marpura cucteMbl TMHEHHBIX ypaBHEeHHA. OTpeaenTe b MaTPHIIBI
3 OyHKIMU U TpaduKu
OyukIuMsa, cnocoosl 3amanus Gyakmuu. ['paduk dyskumm. B3aumuo
3.1 oOparnbie QyHkimu. YETHpie U HeuéTHbIe (yHKIUU. [lepuoanyeckue
byHKIIMU
OO6nactb omnpeneneHuss W MHOXECTBO 3HaueHu (yHkuuu. Hynum
3.9 (GyHKITIH. [TpomexyTku 3HAKOIIOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (QYHKIHMH. MakCUMyMbl W MHHUMYMBI (DYHKIUU.
Haubonbiiee n HauMeHblee 3HaueHue (PyHKIUU Ha IPOMEKYTKE
3.3 CrenenHass (QyHKOMS C HATypaJbHBIM W IIeJIbIM TMOKa3zarenem. EE
' cBoiicTBa U rpaduk. CBoKcTBa U rpaduK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U TpauKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcumnToTsl rpadukoB ¢pyHkiuid. CBoricTBa QyHKIINN,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CITOCOOBI 3a/JaHUS TTOCJIEOBATEILHOCTEH
38 Apudmerrnueckas U reomerpuueckas nporpeccuu. @opmynna CIOKHBIX
' MPOIIEHTOB
4 Hagana maTemaTtnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIe 37€MEHTAPHBIX HYHKIUN
[IpumeHeHne TPOU3BOAHOM K  HCCEAOBaHUIO  (PyHKUMM  Ha
4.2  MOHOTOHHOCTH W OKCTpeMyMbl. HaxoKIeHHE HAWOOJBIIETO U
HAaUMEHBIIETo 3HaUYEHUs! QYHKIUN Ha OTPE3Ke
4.3 [TepBooOpaznas. Uuterpan
S) MHoxecTBa 1 JIOTHKa
51 MHoecTBO, onepauuMy Haja MHOXecTBamM. [luarpammbl Oiinepa —

Benna




5.2

Jloruka

6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenpHast CTaAaTUCTUKA
6.2  BeposTHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKU
7.4 Tena u moBepXHOCTH BpalleHUs
7.5  KoopauHaThl H BEKTOPHI




OHNEHOYHBIE MATEPHUAJIbBI

JdemoBepcus 3aJaHNi MIPOMEKYTOYHOM aTTecTanuu nmo marematuke 10 kiacc
(yenyo.aennslit yposens)

Mooviw «Anzebpar

Yacmo 1

J2-4/48
g

!
Ne2. Beraucnute 3Hauenue soipaxenns: 109, 6+109,36-2-log,2+3 %%,

Nel. Haiinure 3HaueHUE BBIPAKEHUS:

Ne3. Haiinure obnacts onpenenenus gpynkuuu: y =log, (X — X2)

Ne4. Pemmte ypaBHenue: 16- V3—x—x?-3-x =0.

Ne5. HzBectho, uto cosa = 0,6 u 270° < o < 360°. Haiigure ctg o .
Ne6. Borurcaure: c0s 10° - cos 20° — sin 10° - sin 20°,

8sin 5° - cos5° - cos10°
cos 70°

Ne 7. Halinnre 3Ha4eHHE BBIPAKECHUS:

Yacmo 2

X2 —2x+1
_ >
(x=D(x-3)

Ne9. Pemure ypaBuenne x — 3vx— 1+ 1 =0.

No8. Pemnte HepaBeHCTBO:

NelO

a) Pemmre ypasuenne: 102, (x4 2) =logyg (x4) :

1
0) Haiigute Bce KOpHM STOTO YpaBHEHHUS, TPUHAICIKAIINE OTPE3KY: [logs 7; logg 35} :

2
Nell. Pemmre HepaBenctso: 2° < 6427,

x+2

> 2.
x—2

Nel2. Pemute nepaBenctso: 108, (x2 —4) —3log,

Moovyne «l eomempusy




Yacmo 1

Nel. B npaBunbHoi TpeyronpHoi npusme ABCA1B1C1, Bce pé6pa koTopoii paBHHI 4,
HaiiuTe yron mexxay npsmeiMu AA; u BCi.

OTBeT gaiTe B rpaaycax.

Ne2. Beibepute BepHbI€ yTBEPKIACHHUS:

1) B mpocrpaHcTBe 4epe3: TOUKY, HE JEXKAMYI0 HA NaHHOH MPAMOMH, MOMKHO
MPOBECTH IIJIOCKOCTE, He IepeceKaloyIo JaHHYIO IPAMYIO, H IPHTOM TONBKO
OOHY.

2) HaxnonHag, OpoBeNfHHAS K NIOCKOCTH, 00pa3yeT OZHH H TOT XE YION CO
BCEMH NPAMEIMH, JEKAITHEME B 3TOH IIOCKOCTH.

3) 'epez modbIe B NepeceKaONTHECE IPAMEIE MOXKHO IPOBECTH [INOCKOCTE.

4) UYepe: TOUKY B NPOCTPAHCTEE, HE JEEAIVIO HA JAHHOH NPAMOH, MOMKHO
MPOBECTH JBE NPAMEIE, HE NEPECEKAIONIHE JAHHYIO IPAMYIO.

B oTeeTe yEamHTe HOMEpa BEPHEIX YTBEDEISHHH 0De2 mpodenoR, 2amiTEX H
APYTHX JONOIHHTEILHEIX CHMEOIOE.

Ne3. B nmpsimoli mpu3Me OCHOBaHUEM SBIIIETCS TApAJUIETIOTPAMM CO CTOPOHAMHU 4 M U 5 M
u yriom Mexy Humu 30°. Halitu mutomaau O0OKOBOM 1 MOJTHOM MOBEPXHOCTEN MPU3MBI,
€CJM €€ BbICOTa paBHA 7 M.

Ned. B npaBunbHo# yeTslpéxyroiabHoit mupamuse PABCD cropona ocHoBanust AB = 10 cm,
BeIcoTa PH = 5V2 cm.

Haiitu yron nakiiona 60koBoro pedpa mupamuIsl K INIOCKOCTH €€ OCHOBAHHUS; TUIOIIAIb
CEYCHUS, IPOXOISAIIETO Yepe3 BHICOTY H OOKOBOE pedpo.



Yacmo 2

No 5. OcHoBanuem npsmoit TpeyronbHoi nmpu3mMbl ABCA1B1C1 sBisieTcst mpsMOyTroabHbIN
tpeyronbHUK ABC ¢ nipsimbim yriom C. I'pans ACC1A; siBIsIeTCS KBaApaTOM.

a). Jloxaxure, uro mpsimeie CA1 1 AB1 mepneHauKyIsIpHbL.

0). Haiinure paccrosiane mexay npsimeimua CA1 u ABy, eciu AC=4, BC=7.



11 xnace (yanyonennsiii ypoesens)

B 3aganusx 1-3 ykaxkute OyKBy BEpHOTO OTBETA.

. 31 T
1.Boryucnuts tgsz —Ssin > + COSE +sin 7.

A.1; b 0; B. -1. I.2
2. Haitnure npousBognyio GpyHkmun Y = X° +1,5X +8.

A. Y =x"+15x+8 B.y =5x"+15 B.y =5x"+3x+8 T.y =5x"+15x

3. Haiiture MuO)ecTBO 3HayeHuil pynkmmu Y =10+ Sin 3x.
A. [-1;1]  B. (—o0;+x) B. [9;11] I. [10;11]

4. B CﬂyqaﬁHOM OKCIICPUMCHTC 6poca10T ABC UI'PAJIBHBIC KOCTH. Haiigure BCPOATHOCTD TOI'O,
49TO B CYMMC€ BBIIIAACT 7 OUKOB. PCSYJIBTB.T OKpYTJIUTC OO COTBIX.

5. Teno ABHKETCS TIPSMOJIHHEHHO 1o 3aKoHy x(t) = 3t* - 2t3 +1 (X B MeTpax, t B cexyHmax).
HaiinuTe ero ckopocTs B MOMEHT BpeMeHH t = 2.

6. Pagmyc ocHOBaHUS KOHYyCa paBeH 4, BBICOTA B JIBa pa3a Ooibine panuyca. Haiiaure o0bem
KoHyca. (m=3)

7. Pemute ypaBHeHue 4 + 6 cos x = —2

8. Haiinure HanMenbInee 3HadeHne GyHKIHH Y= X° — x> — 40x + 3 Ha oTpeske [0; 4]

9. BEIUMCIUTH TLIOMAAb (GUTYPHI OTPAHMUEHHON THHUAMHU: Y = X+3 , y = -x2+8x -7.

Ne 3amanus 1 BapuaHT

1 A

2 b




0,17

72

128

x=n+ 271n

-109

4.5
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