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HOACHUTEJBHASA 3AIINCKA

PaGouass mnporpamma mno y4eOHOMY npeaMery «AJjaredpa u Havaja
MATEeMATH4YEeCKOr0 aHaau3a. Yriay0aéHHblii ypoBenb» mias 10-11 kuacca
COCTABJIECHA HA  OCHOBAHMH  CJCAYWIIMX  HOPMATHBHO-NPABOBBIX
TOKYMEHTOB:

1. ®enepaibHOrO TOCYAAPCTBEHHOTO 00pPA30BATEILHOIO CTAaHAAPTA CPEIHETO
obOmiero  o0Opa3oBaHuWs, YTBEPXKIACHHOTO TMpUKa3oM MuUHHCTEpPCTBA
oOpazoBanus u Hayku P® ot 17 mas 2012 r. Ne413 (c mocnemyromumu
HU3MEHEHUSIMU );

2. denepanbHOl ~ 00pa30BaTENbHOM  MpOrpaMMbl  CPEJAHETr0  OOIIEro
oOpa3zoBaHus, OJOOpEeHHOW  pemieHueM  (enepanbHOro  y4eOHO-
METOJUYECKOT0 OOBEIUHEHUS 10 00IeMy 00pa30BaHUIO, MPOTOKOI OT 14
anpens 2023 1. Ne 1/23,ytBepxaéHHoi mpukazoM MuHucTepcTBa
npocsenieHust Poccun ot 18 mast 2023 Ne 371.

3. TlonoxeHust 0 CTPYKType, MOpsJIKe pa3pabOTKU M YTBEPKICHUS paboumx
nporpamm MOY «IlIkosa Ne 1 um. agmupana A.M.Kanuaunay.

VYuebnsiii Kypc «Anrebpa ¥ Hayajga MaTEMaTUYECKOTO aHAIIU3a» SBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MNpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeunBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUs MH(MOpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaIOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYJIUpYyeT CBOU
JOCTHKEHUSI B MAaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOphl ¥ Hadall MaTeMaTUYECKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY [UJI1 YCHENIHOTO OBJAJCHUS 3aKOHAMHM (U3HKUA, XUMHUU, OHOJIOTHH,
MTOHUMAaHUSI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPHCHTHPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh WX IS JaJbHEHUIIEro oOpa3oBaHHs U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi OBJIaJiecHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHMSIMH aJreOpbl M MaTeMaTHYeCKOTO aHalli3a pa3BUBACT
yMEHHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH, JIOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBI0O WHIYKIIUA U PACCYXIaTh JEAYKTHUBHO, HMCIIOIH30BAThH
0000IIeHe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHIECKOE MBIIIJICHUE.

B xoxe u3yuenusi yuyeOHOro kypca «Ainredpa v Hayajla MaTeMaTH4eCKOro
aHanu3a» oOydYarouIuecs: MOJIy4YaroT HOBBIA OMBIT PEIIeHUs] MPUKIAJAHBIX 3ajad,
CaMOCTOSATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNIEH PEabHBIX CHUTYaIluH,



UHTEPIPETAllUd  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUMN
(GbopMUPOBaHHIO HAYYHOTO MHPOBO33PEHMsSI, TaK U dYepe3 crneuuduky ydeOHOit
NEeATEeILHOCTH, TpeOyromed MPOAOIKUTEIBPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATENLHOCTH, AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yibTar.

B ocHoBe Mmeroauku oOyudeHus aiareOpe M HadajlaM MaTeMaTH4YEeCKOTro
aHalM3a JEKUT ACSITeIbHOCTHBIN MPUHITUI 00yUYESHHUS.

B crpykType yueOHOro kypca «AirebOpa M Hayajga MaTeMaTHYE€CKOro
aHaJIn3a» BbIAETIEHBI CIEAYIOUINE COAEpKATeIbHO-METOANYECKUe TuHuM: «Yucna
U BbIUUCIECHU», « DyHKIIMU U Tpadukn», « YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOro aHanu3a», «MHoXecTBa © Joruka». Bce ocHOBHBIE
COZIEPKATEIBHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha TPOTSHKEHHHM JBYX JIET
oOyuyeHus Ha YPOBHE CpPEIHEro oOluiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
Jpyr JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMM T€MaMU W pasjenaMu. J(aHHBIH
y4eOHBIH KypC SBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AWCIMIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromumecs OBIaAeBalOT Bc€ Oosee
MIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEpIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb peabHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE TP U3YYCHUU y4eOHOTO Kypca, IS
pelleHus] CaMOCTOSITETFHO CHOPMYITMPOBAHHONW MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHHMIO  HABBIKOB
palMoHaNbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CeOsl MCHOJIB30BAHUE Pa3IMYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YaloIIMMCS MHOXECTBA HATypaJlbHbBIX, LEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM M3 O3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cIenu(pUYecKue 3aqaud M ONepaluu: [eJIeHHE Haleno,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IIEJIbIX 4YHCed, OcCOOble CBOMCTBa



palMoHANbHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHUECKHE ONEpaluy, a TaKKe
U3BJICYEHUE KOPHSA HATYyPAJIbHOW CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brarogapst mocnegoBaTEeNpHOMY PACIIMPEHHUIO KPYyra MCHOJIB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMM HX IPUMEHEHUs JJI PELICHUs PA3JIMYHBIX 3a/1a4
(dopMupyeTcsi IPeACTaBICHUE O €IUHCTBE MATEMATUKHU KaK HayKu U €€ poJH B
MOCTPOCHUU MOJIEJCH peasbHOTO MUPA, MIMPOKO HCIOJB3YIOTCS 0000IIeHne U
KOHKPETHU3ALUS.

JIuausa «YpaBHEHMS M HEPABEHCTBA» PEAIU3YyETCS Ha IPOTSHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXJIOM
paszaene IIporpamMbl IIPEeAyCMOTPEHO peELIEHHME COOTBETCTBYHOIMX 3amad. B
pe3ynbTaTe OOy4YarolIMecss OBJAJAEBAIOT PA3JIMYHBIMM METOJAMH  PELICHHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajady,
colepkalux napamerpsl. llosyyeHHblEe yMEHHMSA IIMPOKO HCIOIB3YIOTCA IIPU
UCCJENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPUKIIATHBIX
3a/lay M 337a4 Ha HAaXOXKJIEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTenbHas IMHUSA BKJIIOYAET B ce0s Takke (POpMUPOBAHUE YMEHUU
BBIMOJHATH  pacu€rel 1o  (QopmyrnaMm, npeoOpa3oBaHUs  pPaLMOHAIIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHMI, a TAKXKE BBIPAKECHUU,
coJlepKallluX CTeneHu W Jiorapudmbl. brarogaps u3ydeHUio anreopandeckoro
Marepuajia  MPOUCXOIWT  JAJbHEWIEEe  Pa3BUTHE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBILUICHUS OOyyaroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHudd, paboTbl €  CHUMBOJBHBIMU  (QopMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB W HepaBeHCTB. Auredpa
npemyaraeT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DYHKIUM U TpaduKu» TECHO
NeperuieTaeTcs ¢ APYTMMH JIMHUSMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapuPMUUYECKOl 1 TPUTOHOMETPUUYECKUX (QYHKIIMM, UX CBONCTB
U rpaduKoB, UCTIOJIb30BaHUE (DYHKUMU JUIS pelleHus 3ajad U3 JPYrux y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk U C pElIeHHWEeM YpaBHEHM U HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensiercs: (pOpMHpPOBAaHUIO YMEHHUS BbIpaXkaTh (OPMYJIaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBAaTh IONy4YeHHbIE (DYHKUIHH, CTPOUTH HX
rpaduxu. MaTtepuan 3Tol coaep>KaTeNbHON TUHUH HAIEJIeH Ha pa3BUTHE YMEHUH
M HaBBIKOB, IIO3BOJLSIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIYy BEJIMYMHAMU B
paznuuHOi (opMme: aHaTUTUUYECKOM, rpaduyueckoil W cioBecHo. Ero msyuenwue



CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINIICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO 1 KOHKPETU3allMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxarenpHass quHuA «Hauana MareMaTnyeckoro aHaiu3a MO3BOJISIET
CYILIECTBEHHO PACUIUPUTHh KPYT KaK MAaTeMAaTHUUECKUX, TaK U MPUKIAJHBIX 3aj1ad,
JIOCTYIIHBIX OOYYalolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpaduKu CIOXHBIX (DYHKIMHA, OMpPENeNATh WX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHHsl TpoiieccoB. JlaHHasi colep)kaTelibHasl JIMHHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKHUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIYYIIEe pEUIEHWEe B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIBHO-OKOHOMHUYECKHX, 3a/ladax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEaTUBHOIO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOyuarouiyecst y3HarT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOaUYECKas TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl 3JIEMEHTbl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOTrMKU. TeopeTuko-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJIBHON MAaTEMATHKU
U TIpeasiaraloT HauOoJiee YHUBEpPCAJbHBIM S3bIK, OOBEIUHSAIONINI BCE pa3ieibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCLUMIUIMHBL W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BakHO [JaTh
BO3MOXKHOCTh 00ydYaromiemycsi MOHUMaThb TEOPETUKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIOJb30BATH €0 IS BBIPAXKEHUS CBOMX MBICIEH.
JpyruMm BaXXHbIM MpPU3HAKOM MaTE€MaTUKU KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  TMOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEeMaTHUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronuxcs, M03BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kypce «Anrebpa M Havajla MaTEeMaTUYECKOrO aHalinu3ay
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJEIMPOBAHMS, KOTOPbIE MPU3BAHbI
c1oco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJCH peasbHBIX
CUTYyallui, WCCIEAOBAHMS 3TUX MOJENEH C TMOMOUIbIO afmapara ajiredopbl H
MaTE€MaTUYECKOr0 aHaliu3a, WHTEPIpETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJl1aHUs BIUIETEHBI B KAXK/IbII U3 Pa3[eiaoB NPOrpaMMbl, IOCKOJIBKY BECh MaTEpHaIl
y4eOHOro Kypca MIMPOKO MCHOJB3YeTCs A PelIeHUs NpUKIAIHBIX 3amad. [lpu
pellIeHN:  peambHBIX  MPAKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



UCIIONBb30BaTh  AHAJIOTHUIO, 0000maTh W KOHKPETHU3HPOBATh  MpoOIemy.
JlesiTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B poIecce U3YUEHHs BCEX TEM YUeOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOIO aHAIU3ay.



1.COAEP KAHUE OBYUYEHUA
10 KJTACC

Yucsia v BbIYMCJIEHUS

Paunonansabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U PeabHOM )KU3HU.

JelictBuTenpHble  uucia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudmernuecknue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hbrotona. Hcenons3oBaHue
noAXosAIEeH (GOpMbI 3aMUCH JECHCTBUTENBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. [leciTuuHble M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILIECHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPABEHCTB. MHOroWwieHbl OT OJIHOW MepeMEeHHOW. J[lenmeHwe MHOroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIBIMU
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaKE€HHM, CoaepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLICHMS
Jgorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pellienre TpUroHoMeTpuyeCKuX ypaBHEHUN.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OrnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpUKIAIHBIX 33a/1ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHONM MOAEIU C
ITIOMOLIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3UyHbIX o0JlacTell HayKu U peaibHON
YKU3HU.

DOyHKUHMU U rpaduKku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO 0O0paTHble (YHKIHH.
Kommnosumms pyukiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynu QyHkoum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMM Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W JPOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajJbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHM Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIMMA 715 pelICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@OyHKIMOHAIIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpoOIEcCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLHUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBAaTENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JIMHENHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPeccUu Uil PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapakTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHue, reoOMeTpUIECKUA 1
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkmuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Onnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PEIIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucia. lIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/lay B LENbIX YHACTAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [I[puMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 Pa3IUYHbIX O0JacTell HayKu W peaJbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad M3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIpEepPbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
NPUKIAJAHBIX 3ajadyax, Uil OINPENENIEHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBoOoOpa3HbIX.

WNuTterpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuua.

[TpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



2IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK O0YUYaIOIIErocsl KaKk aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO
oO0111ecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHM, POLEAYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHl U JAPYroe), YMEHHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMU HHCTUTyTaMU B
COOTBETCTBHH C MX (PYHKIMUSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUMCKON T'PaXKAaHCKON MICHTUYHOCTH, YBAKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKON
MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHKECHHUSIM POCCHUHMCKHAX MATEMAaTUKOB M POCCHUUCKOW MaTEeMaTUYECKOU
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, dTHYECKOTO
MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKHM NPUMEHEHHEM JIOCTHKEHUW HAYKU U JESITEIbHOCTHIO YUEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsS ACTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIeHUH, PacCyXJICHHM, BOCIPUMMYHUBOCTb K MATEMAaTUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE THUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIbIXa, pEryJsipHas Qu3nyeckas AaKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMPU 3aHITHUSAX CIIOPTHBHO-
03/I0POBUTENILHOM JEATEIBHOCTHIO;



6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IICHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IuuHbIM cdepam mpodheccrnoHaATHHON
NEATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIei
npodeccu W peaau30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHUUYECKOMY
00pa3oBaHHIO M CcamMOOOpa30BaHUIO Ha MPOTSHKCHUH BCEU KW3HU, TOTOBHOCTh K AKTHUBHOMY YYacTUIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpHl, IMOHUMaHUE BIUSHHUS COIHMATBLHO-DPKOHOMHUYECKHX TPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIBHOM CpeJibl, OCO3HAHWE TVI00ATBLHOTO XapaKTepa AKOJOTHUUECKUX MPOoOIeM, OpPUEHTAIIUS
Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUHN JUIS PEIICHUs 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH Cpe/Ibl, INIAHUPOBAHHUE TTOCTYIIKOB
Y OIIEHKHU X BO3MOXHBIX MOCIEICTBUM JI1 OKPYKAIOIICH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKA, TOHUMaHHE MaTeMaTHYeCKOM HayKH Kak cdepbl 4YelOBEUECKOW [eATEeIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYMMOCTH JIJIsl pa3BUTHUSI IMBUIM3AIIMY, OBJIAJCHUE SI3bIKOM MAaTeMaTUKU U MaTEMaTUYECKOW KyJIbTypOi KaK CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTHb OCYIIECTBISATH MPOCKTHYIO M HCCIIEIOBATEIIbCKYIO NEATEIbHOCTh WHAUBUIYaTbHO U B
rpyIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXITY
MOHATUSIMU, (DOPMYJIMPOBATh OMNPEACIICHUS TOHSATUM, YCTAaHABIMBATH CYIICCTBEHHBIM TMpU3HAK KjIaccUuuUKaiuy,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYIHMpOBATh U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHBICE U OTPUIIATEILHbIE, CANHUYHbIC,
YacTHBIE U 00IIIUE, YCIOBHBIE;



BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTaxX, JAHHBIX, HAOTIOACHUIX U
YTBEPXKACHUSIX, MIPEJiaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYUHIA;

JienaTth BBIBOABI C HCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U HHIYKTHUBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIIOUEHUI 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUM (IpsiMble W OT MPOTHUBHOIO),
BBICTPAUBAaTh apTryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BbIOMpaTh CHOcO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB pEIICHUs, BHIOMpaTh Hauboliee
HOJXOJAIINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUA, (POPMYJIMPOBATH BONPOCH], PUKCUPYIOLIUE
IPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBAaTH MCKOMOE W JaHHOE, (OPMUPOBATh THUIOTE3y, APIrYMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HKCIEPUMEHT, HCCIIEIOBAaHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHYECKOTr0 OOBEKTA, SIBICHUS, IPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXy O0OBEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0OOIIEHHS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOIIOCHMUS,
UCCJIEI0BAHMSI, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIJIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISTH e(UIIMTHI MH(GOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA HAa BOIIPOC U VISl pEIICHUS 3a/1a4H;

BbIOMpaTh HMHQPOPMAIIMI0 U3 HCTOYHHUKOB PA3IMUYHBIX THUIOB, aHAJIW3UPOBAaTh, CHUCTEMATH3UPOBATH U
UHTEPIIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIINIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HaIEKHOCTh MH(OPMALIUU IO CAMOCTOSITENIBHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (OPMYIUPOBATH CYXICHHUS B COOTBETCTBUM C YCJIOBUSMH U UEIAMH OOIIEHUS, SICHO, TOYHO,
IrPaMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U TMCBMEHHBIX TEKCTAX, JAaBATh MTOSICHEHMS 110 X0y PELICHUS 3a/1a4H,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTAT;

B X0/€ OOCYXIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOl TeMbl, MpPOOJEMBI, pelIaeMOM 3aaaud,
BBICKA3bIBaTh MJICH, HALICJICHHBIE HA IIOMCK PELICHHUs, CONOCTABIIATh CBOU CYKJICHHUS C CYKJICHUAMM JIPYTUX YYaCTHUKOB
auanora, oOHapyKHBaTh pa3IMdde M CXOJICTBO TMO3ULIMN, B KOPPEKTHOU (opme (OopMyInpoBaTh pa3HOTIACHUS, CBOH
BO3PAKECHMUS;

IPEJCTaBISITh PE3yNbTaThl PELICHUs 3a/laud, SKCIEPUMEHTA, UCCIEOBAaHUs, MPOEKTa, CAaMOCTOATEIbHO BbIOUPAThH
(dopMaT BBICTYIUIEHUS C YUETOM 3a]a4 [IPE3ECHTAIIMM U OCOOEHHOCTEHN ay JUTOPHH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HelCTBUSA

Camoopranuzamnus:

COCTABJISITh IUIAH, AITOPUTM PEIICHUS 3aJa4yM, BHIOMPATh CIOCOO pEHIeHUS C YYETOM HUMEIONIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HABBIKAMU TI03HABATEIHLHON pe(dIeKCHMM KakK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BJIAJIETh CIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJS MpoIecca W pe3ysibTara perieHus
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEABUACTh TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTh TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JACATCIIBHOCTD Ha
OCHOBE HOBBIX 00OCTOSTENBCTB, TaHHBIX, HAWJICHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa 1M U YCIOBUSIM, OOBSCHATh MPUYWHBI JOCTHIKEHUS WM HE JOCTHIKEHUS
pE3yIbTATOB JIEATEILHOCTH, HAXOAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOW W WHIWBHUIYyAIBHOW PaOOTHI MPH PEIICHUH yUeOHBIX 3a/1ad,
MPUHUMATh 1IeJb COBMECTHOH JICATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOH pabOThI, pacrpeaciisTh BUIBI
paboT, JOroBapuBaThCs, 00CYKIATh MPOIIECC U PE3yIbTaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCykaeHus, oOMEH MHEHMH, «MO3TOBbI€ IITYpPMbD» W HHBIE),
BBITIOJHATH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHU KOMAaH[Ibl, OLICHUBATh KauyeCTBO
CBOETO BKJIaJia B OOIIMIA MIPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce oOyyaromuiics MOJYYUT CIEAYIONIME MPEIMETHbIE PE3yIbTaThl MO OTIACIbHBIM
TeMaM pabouelt mporpaMmbl y4eOHOTO Kypca « Anredpa u Hauajia MaTEMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATh MOHATHUSMU: pPAlMOHATIBLHOE YHUCIO0, OECKOHEYHas TMepuoauyeckass JIpoOb, IMPOIEHTHI,
VMPppalHOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOIYJIb JEUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSTh JIpOOU M MPOIEHTHI JJIA PEIICHUs MPUKIAIHBIX 3a7ad W3 Pa3IMUHBIX OTpaciedl 3HaHWA U PeabHOMU
JKA3HU;

MPUMEHSITH TPUOIMKEHHBIE BRIYUCIICHUS, TTPaBUJia OKPYTIICHHUS], MPUKUJKY U OLICHKY pe3yJibTaTa BEIYUCIICHUN;

CBOOOJHO ONEpUPOBATh MOHATUEM: CTENEHb C LIEJIBIM IOKa3aTelIeM, MCIOJb30BaTh MOAXOMASIIYI0 (GOpMYy 3amuch
JIEVUCTBUTEIBHBIX YUCEI ISl PELICHUS TPAKTUUECKUX 3a7a4 U MPE/ICTABICHUS JaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETUUECKHUI KOPEHb HaTyPaJIbHON CTETNICHHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEIIEM;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: JIOTapU(PM YUCia, IeCATUUHBIE U HATYypaJIbHbIE JOTapru(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YMCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, ADKKOCUHYC Y apKTAaHI€HC YHCJIIOBOTO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OINEpUPOBATH MOHATUSIMU: TOXKACCTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUJILHBIC YPABHECHUS U YPaBHECHMUS -
CJIE€JICTBUSI, PABHOCUJILHBIC HEPABEHCTBA,;

MPUMEHSTh PA3IUYHBIC METOJBI PEIICHUS PAIMOHAIBHBIX M APOOHO-pAIMOHANTBHBIX ypaBHEHUH, TPUMEHITh METO]
VHTEPBAJIOB I PELICHUSI HEPABEHCTB;



cBOOO/IHO OMEpPUPOBATH MOHATHSIMHU: MHOTOUYJIEH OT OJHOM NEPEeMEHHOMN, MHOTOUWIEH C LEeNbIMU KO3 uirenTamu,
KOPHM MHOTOWIEHA, IPUMEHATH JICJIEHHE MHOIOYJI€Ha HA MHOTOYIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera mis
pelIeHus 3a1ay4;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEMHBIX YpaBHEHUH, MaTpULA, OIPEICIUTEIb MATPULIBI 2 X 2 U €ro
IE€OMETPUYECKUN CMBICH, HCIIONB30BAaTh CBOMCTBA OIpENeNuTeNns 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYCHUs, NPUMEHATH
ONPENEIUTENN I PELIEHUS] CUCTEMBI JUHEHHBIX YPAaBHEHHI, MOJEIMPOBATh PEAIIBHBIE CUTYALHMH C MTOMOILBIO CHCTEMBI
JMHENHBIX YPAaBHEHHI, UCCIEI0BATh OCTPOEHHBIE MOJAEIH C MOMOLIBI0O MATPHI] U ONPEAEIUTENICH, UHTEPIPETUPOBATD
NIOJIyYEHHBIA PE3YNbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30BaHUs BbIPAXKECHUI;

BBITNOJIHATH PE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENEHH C PAllMOHAIBHBIM ITOKa3aTelleM;

UCITI0JIb30BaTh CBOMCTBA JIOrapu(pMoB JJi MpeoOpa30BaHUs JOTapu(hMUUECKUX BBIPAXKECHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: UPPALIMOHAIIBHBIE, IOKA3aTENbHbIE U JOrapu(PMUUECKUE YPaBHEHUS, HAXOAUTh
UX pPELIEHUS C IOMOUIBIO PABHOCUIIBHBIX IIEPEXO/I0B UM OCYLIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI AJis TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO OINEpUPOBATh MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPHUMEHSITh HEOOXOAUMBbIE (POPMYIbI IS
pELIEHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh pealbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YPABHEHHMs, HEPaBEHCTBA IIO
YCIJIOBUIO 33J1a4M, UCCIIEJOBATh MOCTPOCHHBIE MOJIENHN C UCIOIb30BAaHUEM arnapaTa ajareopsl.

DYyHKIUM U TPAPUKHU:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: (GYHKLUHUS, CHOCOOBI 3adaHus (PYHKIMH, B3aUMHO OOpaTHble (YHKIIHH,
KOMITO3ULIMS PYHKIUH, TpaduK (YyHKUINHU, BBITOJHATH 3J€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

cBOOOIHO OMNEpPUPOBATh MOHATHSAMH: O0JIACTH OINpPEAENCHUs U MHOXKECTBO 3HaUY€HUN (QYHKIUH, HYJIW (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOO/IHO OINEpPUPOBATH MOHATHAMH: YETHbIE M HEUETHbIE (DYHKUIMU, NEPUOAMYECKHE (DYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMM, MaKCUMyMbl U MUHUMYMbl (YHKIMH, HAauOOJbIIEE M HaUMEHbIlEEe 3HaueHHE (DYHKIMHU Ha
IIPOMEKYTKE;



cBOOOIHO OINEpPUpPOBaTh TMOHATUSAMHU: CTENEHHass (QYHKIMS C HaTypajibHBIM U II€JIbIM IOKa3areiaeM, rpadux
CTETIEHHON (DYHKUIMU C HATypaJbHbIM W IIEJBIM TOKa3aTeneM, rpapuk KOpHS N-0il cTenmeHW Kak (PyHKIMH OOpaTHOM
CTETICHU C HATypaJbHBIM MTOKa3aTeleM;

OIEepUpOBaTh TMOHATUSAMH: JIMHEHHAs, KBaJpaTU4YHas U JPOOHO-IMHEWHAs (DYHKIIMH, BBITIOJHITH 3JIEMEHTapPHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TpadUKOB;

cBOOOIHO ONEpUPOBATh MOHATUAMHU: TOKa3aTeslbHas W Jjorapudmuueckas (yHKIUH, UX CBOMCTBA U Trpadukw,
UCIIONIb30BaTh UX IpadUKH JJIsl pEIICHHUs YPaBHEHUI;

CBOOO/IHO OIEpPUPOBaTh IOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIB30BaTh rpauku (pyHKUMN 71 MCCIIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN MPH PEIIEHUU 3a/1ad U3 JApYyrux
y4eOHBIX MPEAMETOB U PEeaTbHON KHU3HU, BBIpAXaTh (DOPMyTaMH 3aBUCHIMOCTH MEXKy BETUUMHAMU;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3a:

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: apuPMeThyeckas U reoMeTpuyeckas Hporpeccusi, OECKOHEUHO yObIBaromias
reoMeTpUYecKass MpPOrpeccHusi, JIUHEHHBIH M HSKCIOHEHIMAIBHBIA pPOCT, (OopMysa CIOXKHBIX MPOIEHTOB, HMEThH
MPEJICTaBICHNE O KOHCTAHTE,

MCTIOJIb30BaTh POTPECCHUH TSl PEIICHUS PEAIbHBIX 3a/1a4 MPUKJIAJTHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITHSIMH: TTOCIEIOBATEILHOCTD, CIIOCOOBI 33/IaHUS MTOCJIEI0BATEILHOCTEH, MOHOTOHHBIE
OTrpaHUYEHHBIE TOCJIEI0BATEIILHOCTH, IOHMMATh OCHOBBI 3apOKIEHUS MAaTeMaTHYeCKOro aHaliu3a KakKk aHalu3a
OCCKOHEYHO MAJIBIX;

cBOOOIHO OMNEpUPOBATh MOHATHUAMU: HEMPEPBIBHBIE (DYHKINM, TOYKH pa3pbiBa Tpaduka (yHKIUH, ACUMITOTHI
rpaduka GyHKINH;

cBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKLHMS, HENpepblBHAsS Ha OTpEe3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GyHKIMH 1715 pereHus 3a1ay;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMHU: TIEpBasi M BTOpast MPOU3BOAHBIC (DYHKIINH, KacaTeIbHas K TpaduKy QyHKIINN;

BBIUUCIIATh TMPOU3BOAHBIE CyMMBI, TIPOM3BENICHHUS, YACTHOTO M KOMIIO3MUIIMH JIBYX (DYHKIIMH, 3HATh MPOU3BOIHBIC
AIIEMEHTAapHbBIX (PYHKIUH;

WCITIOJIb30BATh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TTPOU3BOIHOMN ISl pEIICHUS 3a/1a4.



MHokecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMH: MHOKECTBO, OIEPALIMU HAJl MHOYKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapar il ONMCAHMS PEAIbHBIX IPOLIECCOB U SIBJICHUU, ITPU PEIICHUN
3aJa4 U3 IpYruxX y4yeOHbIX [IPEIMETOB;

CBOOO/IHO ONEPUPOBATH MOHATHUSAMHU: OIPEAEIECHUE, TEOpEMaA, ypaBHEHUE-CIEICTBUE, CBOMCTBO MAaTEMaTHYECKOIO
00BEKTa, TOKA3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS 1 HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oO0yyarouiuiicss MOMYYUT CIEIYIONIME MPEAMETHBIE PE3yJbTaThl MO OTIEIHHBIM
TeMaM pabouell mporpamMmbl yueOHOro Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAJIU3a»:

Yuciia 1 BbIYHCICHHSA:

cBOOO/IHO OINEpUPOBATh MOHATHAMH: HATypaJlbHOE M II€JIO€ YMUCIO, MHOXKECTBA HATYPAJbHBIX U LENbIX YHUCEN,
WCIIOIB30BaTh npusHaku genuMoctr nensix yuces, HOJl 1 HOK HaTtypanbHBIX yucen s pelieHus 3aaad, IPUMEHATH
anroput™m EBkina;

CBOOO/IHO ONEpUPOBaTh IMOHATHEM OCTaTKa [0 MOJIYJIIO, 3alKiChiBaTh HaTypajbHbIE 4YHCIIA B Pa3INYHbIX
IIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OMNEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEN, MNPEeCTaBIATh
KOMILJIEKCHBIE YHCIIa B anreOpandeckoil 1 TPUrOHOMETPUYECKON (opMe, BBIMOIHATh apu(PMETHUECKUE ONEepallui ¢ HUMHU
1 n300paxaTh Ha KOOPJAUHATHOM TIJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HPPALUOHAIbHBIE, IOKa3aTelbHbIE W JIOTapU(PMHUUECKHE HEpPaBEHCTBA,
HaxOJUTh UX PELICHHS C TOMOIIBI PAaBHOCUIIBHBIX IEPEXOIOB;

OCYUIECTBJIATH OTOOP KOPHEN MPU PELIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;

cBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOIUMble (HOPMYJIIBI IS
pelIeHns OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATH MOHATHIMH: CUCTEMA U COBOKYITHOCTb YPaBHEHHUM 1 HEPABEHCTB, PAaBHOCUJIbHBIE CHCTEMBI U
CUCTEMBI-CIIEJCTBUSI, HAXOAUTh PELIEHUS CUCTEMbI U COBOKYITHOCTEN PallMOHAJIBHBIX, HPPALMOHAJIBHBIX, OKA3aTEIbHBIX
U JIorapu(MUUYECKUX YPaBHEHUN U HEPABEHCTB;



peliaTh palloHaAIbHbIE, HPPAalMOHAIBHBIC, TOKA3aTeIbHbIE, TIOTAPU(PMUUECKIE U TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPaBEHCTBA, COJIEPIKaIIe MOAYJIH U TapaMeTpPhl;

IPUMEHATH IpaduuecKkre METO bl I PEIICHUsI ypaBHEHU  HEPABEHCTB, a TAKXKe 3a]1a4 ¢ TapaMeTpamu;

MOJICIUPOBATh pEalbHbIE CUTYyallUd Ha SI3bIKE alIreOphl, COCTABISATh BBIPAXKEHUS, YpPaBHEHHUS, HEPABEHCTBA U MX
CUCTEMBl IO YCIOBUIO 3a/laud, WCCIEOBaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAHUEM ammapara aireOpsl,
UHTEPIIPETUPOBATH MMOJYYCHHBIN pe3ysbTar.

DOyHKuHMU U rpadpuKu:

CTPOUTH IpapUKN KOMIO3ULIUU (QYHKIUN C MMOMOLIBIO 3JIEMEHTAPHOIO MCCIEIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX
bynKmii;

CTPOUTb F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPAUKH TPUTOHOMETPHUECKUX (PYHKITHI;

NPUMEHATH QYHKIUHU I MOJICTUPOBAHUS M UCCIICIOBAHUS pPealbHBIX MPOIIECCOB.

Havana maTeMaTH4ecKOro aHajmn3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEN0BAaHUS (YHKIIUM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXOAWTh HanOOJbIIIee U HANMEHbIIIee 3HAUCHHST (DYHKIIMK HENPEPHIBHON Ha OTPE3KE;

UCTIONb30BaTh MPOU3BOIHYIO IS HAXOXKIEHUS HAWIYYIIEro PEHIeHHs B MPHUKIAIHBIX, B TOM YHCJIE COIMAIBHO-
IKOHOMHUYECKHUX, 33]]a4ax, JIJIs OMpeIeJIeHIsI CKOPOCTH U YCKOPEHHS Mpoliecca, 3aAaHHOTO (GOopMyIIoil Hiu TpaduKoMm;

cBOOO/IHO ONEpUPOBATh MOHATHSIMH: MEpPBOOOpa3Hasi, OINpeAeNEHHBIH MHTErpaj, HaXOIAUTh MEpPBOOOpaA3HbIE
AJIEMEHTApHBIX (PYHKIUH U BRIUUCISATH HHTErpal o ¢popmyse HoroToHa-JleliOnua;

HAXOAWTh IJIOMAN TUIOCKUX QUTYP U 0OBEMBI TET ¢ TOMOIIBIO UHTETpaIa;

UMETh TMPEACTaBICHHE O MaTeMaTHYeCKOM MOJCIUPOBAHMM Ha TpUMEpe cocTaBleHUs auddepeHInaTbHbIX
YPaBHEHUH;

peliaTh MPUKIAIHBIE 33/a4d, B TOM YHUCJIE COLUAIbHO-IKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa, CpelCTBaMHU
MaTEeMaTHYECKOro aHaJIn3a.



3.TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB IIp DJIeKTPOHHbIE
Ne | HaummenoBaHmue 0 nu(ppoBbIe
/ . XapaKTepUCTHKA | poq uaanug (6 bp )
n pa3esioB U TeM cer eSITeIbHOCTH o0pa3oBaTe/ibH
n | nporpaMmbl Koutpoxbn | Hpakrireck | ex Hﬁ POCHITATEIRHO | re pecypent
Y 00yYaroIMXxcs
ble paboThl | He padoThl y Ill ro moTeHuHnaIa
ThI
Hcnonp3oBath Bbubnnorteka LOK
TEOPETUKO- y https://m.edsoo.ru
MHO>KECTBEHHBII Hatecs ydarces
anmnapar Jjs OLCHUBATD
OMMCaHUs X0/1a MIPaBUILHOCTh
pCIICHHUA BBITIOJIHEHUS
MHuoXxecTBO MAaTCMaTHICCKUX JIEUCTBUI HA
JIEHCTBUTEIIbHBIX 3ajat, a Take YpOBHE
peanbHBIX .
YUCel. aJICKBaTHOM
IIPOLIECCOB U .
MHOro4JIeHBbI. SRIICHTIL PETPOCTIEKTUBHOM
PaunonansHbie 7 1 OmnepupoBars OLICHKHU, CTPOUTH
YpaBHEHUS U HNOHATUSMU: pedeBoe
HEpPaBEHCTBA. pallMOHAIBHOC BBICKa3bIBaHHUE B
CHCTEeMbI 4YuCci0, OeCKOHEUHAst YCTHO 1
. repuonuecKas o
JTUHEHHBIX MMUCbMEHHOM
. Ipo0b, MPOLIEHTHI;
BHEHHI M
YpaBHE UppaloHaJbHOC U (bopwme,
EWCTBUTEIILHOE KOHTPOJINPOBATh
YHCII0; MOMTYJIb JICHCTBHS
JEHCTBUTENBHOTO napTHepa.
YHUCIIA;

HUCIIOJIB30BaTh OTHU
ITOHATHSA ITPU
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IIPOBEICHUU
paccyXIeHui u
JI0Ka3aTelIbCTB,
MPUMEHSTH IpooH U
IPOLICHTHI IS
pelieHus
NPUKJIAIHBIX 33]1a4
13 pa3INYHbIX
OTpaciiel 3HaHUM U
peaIbHOM KU3HU.
Hcnonb3oBars
pUOIIKEHHBIC
BBIUMCIICHMUS,
npaBuia
OKpYTJIEHUS,
NPUKUIKY U OLICHKY
pe3yabTaTa
BBIYMCIICHUM.
[IpumenaTH
pa3uyYHbIE METOJBI
pelieHus
palMOHAIBHBIX U
JpOOHO-
panMoOHAIbHBIX
YPAaBHEHUH; a TaKkKe
METOJ, HMHTEPBAJIOB
JUTSL pelieHus
HEPABEHCTB.
OnepupoBath
MOHSATUSAMM:
MHOTOYJIEH OT
OJIHOY IIEPEMEHHOM,
€ro KOpHU;
MIPUMEHSATH




JieTIeHue
MHOTO4JICHa Ha
MHOTOYIEH C
OCTaTKOM, TEOpEMY
besy u Teopemy
Buera ns pemienus
3a/1a4.
OnepupoBarb
MOHSATUSAMM:
cUCTEMa JIMHEMHBIX
YPaBHEHUH,
MaTpuLa,
ONPEACIHUTEND
MaTpPULBI.
Hcnonb3oBars
CBOICTBa
omnpeneauTeNns  2x2
JUISt BBIYMCIICHUS
€ro 3HAYCHMUS,
MPUMEHSATH
ONPEACIUTENN  JUISt
pELIEHUs]  CHCTEMBbI
JIMHEWHBIX
YpaBHEHUM.
MoaenupoBathb

peanbHbIe
CUTYyalllH C
MIOMOIIIBIO
CHCTEMEI
JIMHEWHBIX
YPAaBHEHUH,
HCCIIeN0BaTh
MOCTPOEHHbIE




MOJIENH C
MTOMOIIIBIO MaTPHII
U OIIpeAeIuTENEH,

DOyHKIMHU U
rpaduxmu.
CreneHHas
GYHKIUS C IEeTBIM
IoKa3aTejieM

12

MHTEPIPETUPOBATH

IOy YEHHBIN

pe3yabTar
OnepupoBath Yyamuecs Bubnunoteka LLIOK
MOHATHUSIMHU: ydaTcs https://m.edsoo.r
(byHKIHUS, CIIOCOOBI VAHTHIBATH u
3a1aHus QyHKLNH;

. bynxumm; aJITOPUTM U

B3aMMHO OOpaTHbIE
¢byHKIIUY,
KOMITO3UITUS
bynkui, rpadux
¢GbyHKIMH, 001aCTh
OIIpeJIeJIeHUs U
MHOKECTBO
3HaYeHUH YHKLHUH,
HyJIU QyHKIUH,
IPOMEXYTKH
3HAaKONIOCTOSTHCTBA,
JINHEMHAas,
KBaJ[paTUIHAS,
IpoOHO-TUHEHHAs U
CTeNEeHHasl (PYHKIINH.
BrimonHaTe
JJIEMEHTapHbBIE
npeoOpa3oBaHUs
rpaduKoB QyHKIIMA.
3HaTh U YMETh
JIOKa3bIBATh
YETHOCTH WIH

IpaBuja Ipu
IJITAHUPOBAHU U
JNEUCTBUI
CTPOUTH
nH(pOpMaIUOHH
bI€ MOJIEIH Ha
npuMepe
YpPaBHEHUH,
YUYUTHIBaTh
pa3HbIe MHEHUS
U CTPEMUTHCS K
KOOPIUHAIINH
Pa3IMYHBIX
MTO3UITAH B
COTPYJIHHYECTBE
,
KOHTPOJIUPOBATh
JNENUCTBUSA
MapTHepa,
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HEUYETHOCTH
bynxumm,
NEPUOAUYHOCTD
(byHKIIUU, HAXOIUTh
MPOMEXKYTKH
MOHOTOHHOCTH
dynxnun,
MaKCHUMYMBI U
MUHUMYMBI
dynKumm,
HauOobIIEE U
HauMEHbIIIee
3HauYeHUe PYHKIUU
Ha MPOMEXKYTKE.
DopmyIHpOBaTh U
WLTIOCTPUPOBATH
rpaguuecku
CBOMCTBA JTUHCHHOM,
KBaJpPaTUYHOMH,
TpOOHO-TMHEWHOU U
CTEIIEHHOMN
(GYHKIMHA.
Bripaxats
¢bopmynamu
3aBUCHMOCTH MEXKTY
BEJTMUYNHAMU.

3HaTh ONpeeleHne
Y CBOWCTBA CTENEHU
C LIeTIBIM
MOKa3aresieM;
MOAXOJIALIY IO
¢dhopmy 3amucu
NENCTBUTEILHBIX
YyCell JJIsl PeIICHUS

pasnuyaTh
CIoco0 u
pe3yabTaT
JICNCTBHUS,
BJIaJIETh OOILIUM
IPUEMOM
perieHus
3aJ1a4H,
JIOTOBAPUBATHCS
Y TIPUXOUTH K
o0miemy
pENICHUIO B
COBMECTHOM
NESITENILHOCTH, B
TOM YHCJIE B
CUTYyaIuu
CTOJIKHOBEHHUS
HMHTEPECOB.




IMPAKTUYCCKUX 3ada4
" OpCaACTaBJICHUSA
JaHHBIX

DopmyIHpPOBaTh,
3alUChIBaTh B
CHMBOJIMYECKOM
bopme u
UCIIOJIb30BaTh

CBOMCTBAa KOpHA n-
oM cTemeHd I

VYuyamuecs yyarcs
BHOCHUTH
HEOOXOINMbIE
KOPPEKTHUBEI B
JIEHCTBHUE TTOCIIE
€ro 3aBepIICHUS

Bubnnoteka LLOK
https://m.edsoo.r

u

IpeoOpa3oBaHus Ha OCHOBE yHeTa
BBIPAYKEHUIA. XapakTepa
Apudmernueckuit Haxomuts pemrenus | CACTaHHBIX
o omuboK
KopeHb n-off MPPAIMOHATBHBIX )
BHEHUU IIPOBOIUTH
CTCIICHU. 14 ypasie ¢ P
HIOMOILBIO CpaBHEHHE,
HppaunoHaibHbIe
PaBHOCHJIBHBIX KJIACCUDHKATIIIO
YpaBHCHHUA Nepexoa0B8 nJIn 110 3a1aHHBIM
OCYHICCTBJIAA KpHUTEPUSIM,
IPOBEPKY KOPHEU. YYUTEIBATh
Crponts TPaQUK |  pasybie MHeHus 1
(yHKuEE KOpHS n- CTPEMHTBCS K
Olg CTENEHH  KaK | 4 oon mmarm
0bparHoH ATA Pa3INYIHBIX
(GYHKIIMH CTENEHU C N
MO3UIAH B
HATypPaJIbHBIM
COTPYIHUYECTBE.
TIOKa3aTeeM
dopmynrpoBaTh Vyamuecst yaatcs | bubavoreka LLOK
[MokasareapHas OIMPECACIICHUC OIIEHUBATh https://m.edsoo.ru
byHKIHSL. CTCICHH ¢ | npaBumBEHOCTH
10 panMOHAIBHBIM
[Moka3aTenbHbIe BBITTOJTHEHUS
MOKa3aTeIeM. . .
ypaBHEHUS BEILOIHSTE JEeUCTBUI Ha

peoOpa3oBaHUs

YpOBHE
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Jlorapugmuueckas
byHKIHS.
Jlorapudpmuueckue
ypaBHEHHUS

18

YHUCIIOBBIX aJIeKBaTHOH
BBIPDAKCHNM, PETPOCIIEKTUBHOM
CoaepKalux OLIEHKHU, CTPOUTH
CTEIIEHU C
peueBoe

palMOHATbHBIM
OKA3ATEIICM. BBICKA3bIBaHHE B
Hcnonp30Bath YCTHOH 1
uu(pPOBLIE PECYPCHI | TUCBMEHHON
I E: nocrpoenus | popme,
rpaduka KOHTPOJIUPOBATh
MOKa3aTeJIbHOU NeiCTBHS
byHKIIUN u

.. | mapTHepa.
U3y4YeHUS eé
CBOICTB.
Haxonute pemenns
MMOKa3aTeJIbHBIX
ypaBHEHUH
JlaBathb Yyamuecs yvarcs Bubnanoteka LOK
OIlpelieJIeHre BHOCHUTh https://m.edsoo.r
jorapugma 4qucia; HEOOXOINMBIE u

JECATUYHOTO U
HaTYypaJIbHOTO
aorapudma.
Hcnonb3oBars
CBOMCTBA
norapuMoB ISt
npeodpazoBaHus
Jorapu(pMUIECKIX
BBIPAKECHUI.
Ctpourts rpadux
JorapupmMuIecKon
(GyHKIMU KaK
o0OpaTHOH K
MTOKA3aTEIbHOU U

KOPPEKTHBEI B
JIeNCTBHE TOCIIE
€ro 3aBepIIeHUS
Ha OCHOBE y4eTa
xapakrepa
CIICITAaHHBIX
OIIMOOK,
MPOBOJIUTH
CpaBHCHHE,
KJIACCU(UKAITIIO
IO 3a/IaHHBIM
KPUTEPUSIM,
YYHUTHIBATh
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UCIIOJIb30BaTh pasHble MHEHUS U
CBOICTBa CTPEMHUTHCS K
Jorapu(pMHUIECKOM KOODIMHAIINH
GyHKIMM 11 PA3THIHEIX
pEeIICHUA 3a1a4. MO3UIUH B
Haxomute pemenus | corpyaunuecrse.
JorapupMuuecKux
ypaBHEHUU c
MTOMOIIBIO
PaBHOCUJIBHBIX
Iepexo/I0B WA
OCYIIECTBIISIS
IIPOBEPKY KOPHEH
JlaBaThb Vyaruecs Bubnnoteka LLOK
OITpEICIICHUS yuarcs https://m.edsoo.r
CHUHYCa, KOCHHYCa
yed, yea, OLICHUBATh u
TaHTEeHCA U
KOTAHTeHCA MIPaBUJIBHOCTD
YHCIIOBOIO BBITIOJTHEHHUSI
apryMeHTa; a Takke | JCHUCTBHUI Ha
apKCHHYCa, YpOBHE
T apKKOCHHYCa 1 aZIEKBaTHOU
UTOHOMETPUYIECK
p p APKTAHIEHCA TUCIA. | pornocreTiBHO
Y€ BBIPAKEHHUS U 22 [IpumensTH 9
il OIICHKH,
yYpaBHECHHUS OCHOBHBIE
CTPOUTH
TPUTOHOMETPHUECKU
e Qopmynsl g | PEICBOC
npeoOpa3oBaHus BBICKa3bIBAaHUE B
TPUTOHOMETPUYECKH |  yCTHOM 1
X BBIPOKCHUH. MHChEMEHHON
[Ipumenars
PHMe bopme,
(hopMyIbI
KOHTPOJIHPOBATH
TPUTOHOMETPHH TSI .
JCHCTBHS

PEICHNA OCHOBHBIX
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ITocaenoBareabpHOC
THU U ITPOrpeCcCun

10

THIIOB nmapTHepa.

TPUTOHOMETPUYECKHU

X YpaBHEHHI

OnepupoBarb Bubnmnoteka LLIOK
HOHSITUSIMMU: https://m.edsoo.r
nocenoBatenproct | Y JallHecs u

b, CIIOCOOBI 3aJaHust | YYarcs BHOCHTH |
IIOCJIEIOBATEIHHOCT HEOOXOIUMEIE

eﬁ, MOHOTOHHBIC U KOPPEKTUBHI B

OrPaHUYCHHBIC neiicTBHE NOCTe
IIOCJIEIOBATEIIFHOCT B —.

u; HCCIIEN0BATh

IIOCJIETIOBATEIIFHOCT Ha OCHOBC yHcTa

U Ha MOHOTOHHOCTH
Y OTPAaHUYCHHOCTbD.
[Tonyuars
npejcTaBieHue 00
OCHOBHBIX uaesax
aHanMn3a
OCCKOHEYHO MaJIbIX.
JlaBaThb
ompeiesIeHue
apudmeTnyeckol u
r€OMETPUYIECKOI
IPOTPECCHH.
Jloka3bIBaTh
CBOMCTBA
apudMeTUIeCKOn U
r€OMETPUUYECKON
MPOTPECCHUH,
HaxO0JIUTh CyMMy
YJICHOB MPOTPECCUH,
a TaKkKe CyMMy
YJICHOB OECKOHEYHO

XapakTepa
CHIeTaHHBIX
OImuOoK,
POBOJUTH
CpaBHEHHE,
CepHaluio U
KJ1accU(UKALIUIO
10 33JaHHBIM
KPUTEPHSIM,
YYUTHIBATH
pa3Hble MHEHUS
Y CTPEMHTHCS K
KOOpAWHAINU
Pa3IUYHbBIX
MHO3UIIUH B
COTPY/AHUYECTBE
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yOBbIBaroIIei
reOMETPUYECKOMN
IPOrPEeCcCHH.
Hcnonb3oBars
IpOrpeccuu TUISE
perieHus 3a1a4y
MPUKIIATHOTO
XapaxkTep.
IIpumensaTh
(bopMyIly CIOKHBIX
MPOLICHTOB TUTSt
pelieHuss 3aaad U3
peanbHON NPAKTUKH

HenpepriBHbIE

byHKIHN.
IIpousBoaHas

19

OnepupoBatb
TIOHSITUSIMH
byHKIUA
HeIpepbIBHAS Ha
OTpe3Ke, TOYKa

paspbiBa  (YHKIHH,
acumnToTra rpaduka
(GyHKIMH.
[IpumensaTh
CBOMCTBA
HETPEPBIBHBIX
byHKIHI TS
pelIeHus 3a1a4.
Onepuposatb
MOHATUSIMU: TIEpBast
u BTOpast
MIPOU3BOIHBIC
(GYHKIMU; TOHUMATh
dbuznveckuit u
reOMETPUYECKUI
CMBICTT

VYyamuecst yyarcs
pa3BUBATh
MOTHBBI U
WHTEPECHI
[I03HABATEJILHON
JIeSITeTTbHOCTH;
pa3BUBATh
yMEHHS
KOHTPOJIMPOBATh
CBOIO
JIESITeTIbHOCTD;
OIICHUBATH
NPaBHJIBHOCTh
peuIeHus 3a/1a4u;
(bopmupyrorcs
YMEHHS CO3/1aBaTh
Y HCII0JIb30BaTh
HEOOXOTUMEIE
JUISL pEILICHUS
Y4EOHBIX U

Bubnanoteka LOK
https://m.edsoo.r

u
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MIPOU3BOAHOM;
3aIMChIBATh
ypaBHEHHUE
KacaTelIbHOM.
Brerancaars
MIPOU3BOIHBIC
CYMMBI,
MPOU3BEICHUS,
YacTHOI'O 51
CIIOXHOU (QYHKITUH.
N3yuats
MIPOU3BOIHBIC
3JI€MEHTAPHBIX
GbyHKIU.
Hcmons3oBaTh
TCOMETPUYECKUA U
(bu3nYecKuil  CMBICIT
MPOU3BOTHOM IS
penieHus 3a1a4y

MPUKIIAJIHBIX
3a7a4y CpesCcTBa:
CHUMBOJIBI, CXEMBI
U Ipyrue MOAENH;
MPOUCXOIUT
pa3BUTHE YMEHHUU
CO3/1aBaTh
0000I1IeHHS,
yCTaHaBJIUBATh
aHaJIOTHH,
CHUCTEMaTH3HPOBa
Th U
KJIacCU(UIMPOBAT
b OOBEKTHI.

IToBTOpEHME,
00001IcHHE,
CHUCTEMaTH3aIIHS
3HAHUI

[IpumensaTh
OCHOBHBIE IIOHATUSA
Kypca anreOpel u
Hayvaj
MaTeMaTH4eCKOTro
aHanusa JUTS
peuieHuss 3agad4 U3
pEaJlbHOM JKHU3HU U
JPYTUX IIKOJBHBIX
MIpEAMETOB

[Ipoucxonur y
yJamuxcs
(dhopMupoBaHue
YBOXHUTEIHHOTO U
JI0OpOoXKeNaTeNIbH
OT'0 OTHOIICHHS K
co0eceTHHKY, K
€ro MHEHHIO;
¢dopmupoBaHue
KOMMYHHKATHBHO
W KOMITETEHIINN B
o01ieHun u
COTPYIHUYECTBE.

Bubnanoteka LLOK
https://m.edsoo.r

u
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11 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Peanm3zauus
KoHnTpoJbHbie IIpakTH4eckue (undpoerie)
n/n NMPOrpamMMbl Bcero BOCIIMTATEJIbHOIO 6
paGoThI paGoThI o0pa3oBaTe/bHbIE
NMOTeHHAIA
pecypchl
VYyamuecs yyarcs Bubnnoteka LIOK
i HccnenoBanue GpyHkuuii 2 pasBuBaTh yMeHusi | https://m.edsoo.ru
IIOMOILBIO IIPOU3BOIHOM KOHTpPOJINPOBATh
CBOIO JI€ATEIbHOCTh
Bubnumoteka LOK
2 [TepBooOpasHas u uHTErpa 12 https://m.edso0o.ru
VYyamuecs yyarcs Bubnnoteka LIOK
['paduku TPUrOHOMETPUUECKUX
. OLICHUBATh https://m.edsoo.ru
3 ¢yukuuii. Tpuronomerpuueckue 14
IIPaBUIILHOCTh
HEPaBEHCTBA
peuieHus 3a1a4u
UppanuonaneHsie, Bubnunoteka LIOK
4 MOKa3aTelIbHbIE U 24 https://m.edsoo.ru
norapuMUUeCcKue HEPABEHCTBA
Bubnumoteka LOK
5 KommuiekcHble yncna 10 https://m.edso00.ru
Bubnunoteka LLOK
6 HatypanbHble U nensle 4ucia 10 https://m.edsoo.ru
VYyamuecs yyarcs Bubnunoteka LIOK
CucreMsl paliioHaIbHBIX,
pa3BUBaTh MOTUBEI U | https://m.edsoo.ru
7 APPALMOHAIBHBIX MTOKA3aTENbHBIX 12
. MHTEPECHI
U JIorapu(pMUYEeCKUX ypaBHEHUN .
ITO3HABATEIIBHON
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JACATCIIBHOCTH

Bubnanoteka LLOK

33.,[[3.‘-11/1 C HapaMeTpaMI/I 14 1 https://m_edsoo_ru
[ToBTOpenwue, 0600mIEeHNE, 13 )
cucTeMaTu3alus 3HaHui
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OueHoyHble MaTEPHAIbI

Nrorosast koHTposIbHAS paboTa 1Mo Kypcy «Anredpa u Hayajaa MaTeMaTH4eCKOro
aHanm3a. YrayOneHHbIH ypoBeHb». 10 Kitace

Bapuanr 1

1. . il
0 A) Hailiqurte 3HadYeHHe BeIpaxkeHHs 36°-6*.

e b) Haiinure 3Ha4eHne BeIpakeHHA

(41,21 +25141{-d 1,21 -25:7}

2. o A) Pewume 3adauy:
buner na mnpoesn B aBrodyce crout 50 p. CryneHrtam
npejocTaBngercd CKHIKa Ha Owner s mpoe3na B aprodyce
B pasmepe 40%. Ckonbko pydnei crouT OMJIeT Ha aBTODYC
JUIs CTY1eHTOR?
e b) Pewume zadauy:
3aBo BEIIIYCKAET 20 000 neTtanei B roJi.
YcoBepumieHcTBOBaHHE 0DOpY10BaHHA MO3BOJHT YBEIHYHBATH
KOJIMYeCTBO BhINTyckaeMbIX Jeraled Ha 20% exerogHo
B TedeHHe Tpex neT. Ckonbko AeTaneil OyleT BBITYCKATh
3aBoJ yepes 3 roga?

3. o A) Beruucaure 8%

e b) Haiijure 3nauenne BulpakeHus log,,, \11-log 0,5

4. o A) Onpenenure, ABIACTCA JTH 9HCIO 2 KOPHEM MHOTOYWICHA
P(x)=x"-2x*+7x*-15x + 3.

e b) Haiigute ocrarok oT JeleHHs MHoOro4leHa

—0x* + 21x* — 10x Ha aByunen —3x + 2.
5. o A) Yopocrure Beipaxkenne 0,5tg” a(1+cos2a).

6

e b) Ynpocrure Bripaxenue (1 —cosda) _
3 T
cos™ (2a + 5)



10.

0 A) Pemmure ypaBHeHHe +f28—x -4=0.
e b) Pemme ypaBHeHHE /5—x+3=1x.
0 A) Cxonbko KopHell UMeeT ypaBHeHHe lg” x—-8lgx+7=07

e b) Penmre ypasrenne log,(x* +1)—log g—2x"+4 =0.
0 A) Pemnre ypaBHeHHe «Ems{ 2r+x)=1.

. : ir
e b) Halinure KopeHb ypaBHeHHA Sin EJ;=CDS?,

3
NpUHaANeKalIHil 0Tpe3Ky ‘:E; TH}

0 A) BepHo nm yTBepikeHHe: onpejienuTelb MATPHIIEL

235
[ 3 4} ABNAETCH OTPULIATELHBIM YHCTIoM?

e |[Tx-3y=-8§,
e b) Pemnte cucTeMy ypaBHEHHIA HCIIONB3YS
=Sx+2y =35,
OMNpeeNHTENb.

o A) Pewume zadayy:

OTHoOLIeHHe Macchl 0JIOBa W HHUKeNsA B TMEPBOM CIUIaBe paBHO
5 : 4, aBo eropom — 1 : 8. M3 1ByX 3THX CILUIaBOB HYKHO
nony4uTh 16 Kr HOBOIO CIJIaBa ¢ PaBHBIM COJEp/KaHHEM
onoBa M HHKedd. CKONBKO KHIOTPaMMOB IepBOro cIijiaBa
HYKHO B3ATh JUIS MOJY4eHHS HOBOrO crijiaBa?

® b) Pewwme 3adauy:

B nmnekapHio 3a JeHb TUIaHUpyeTcs 7 JOCTABOK MVKH H

CaxapHoOro IIECKa. CToMMOCTh OJHOH JIOCTABKH MYEKH



coctarager 2000 p., a oJHOH JOCTABKH caXxapHOro necka -
4000 p. Ckonbko JOCTABOK caxapHOro Mecka MOKHC
IUIAHHPOBATh Ha OJIMH JIEHb, €CJIH PAcXo/bl HA TOCTABKY MYKH
H caxapHoro rnecka He JOJKHBI Npeesiats 22 000 p.?

11. o A) Cpasuute log 6,02 H log -6,2.

e b) Memxay kakumu JByMs MocleJoBaTellbHBIMH LelIbIMH
YHCJIAMH HaXoJuTcs Yucno log s 27
12. o A) Pemmre HepaBeHcTBO (5x —2)(x +4) = 0.

«J'x+2

® b) Pemnre HepaBeHcTBO ——— <0.
13. . . N
0 A) CkollbKo KOpHeH HMeeT ypaBHeHHe 2° = 3
X
Pewenue:

¢ b) Pemnte ypasHeHHe sinx = x~ + 2.

14. o A) Kakwe u3 JaHHBIX YTBEDKICHHH ABIAIOTCA BEPHBIMH
It pyHKIMH f{x}=sin{2x—§}?

a) MyHKINA He ABNAEeTCH HH YE€THOI, HH HEYETHOI.

0) ObsacTe0 onpefeneHHs (YHKIHH ABIACTCA IIPOMEKYTOK
[-1: 1].

B) O0nacTel0 3HaYeHHH (YHKIHH ABIASTCA IIPOMEKYTOK
[-1: 1].

r) OYHKIHA He HMeeT YKCTPEMYMOB.

e b) Kakue W3 JaHHBIX YTBep#kJICHHIl ABIAOTCA BEPHBIMH
x —25 9

x(x-5)

A PYHKIHH f(x) =

a) OyHKIUs SBISIETCH YeTHOM.

0) OyHKIHA UMeeT 2 aCHMITOTEL

B) @yHKIMA HMeeT 2 TOYKH pa3pblBa.
r) f(x) < 0 nHa maoxecTBe R

1) OyHKIHA He UMEeT IKCTPEMYMOB.



11 kaacc

. Pemmure ypapHeHUe:

a) x—% = 7,5 -+x +18;
6) (132 - 1W4x -6 = 0.
. Pemnure HepaBeHCTBO Xx° + %xu‘.’ix +10 = gx.

. PeiunuTte cHCcTeMY ypaBHeHMI:
2 B
2) x +y 36,
36(x - y);
527V = 625,
6) {
logs; \Jxy = 1+ log, 10.
. Haligure naowans durypsl, 3afadiHol CHCTEMOH HEpABEHCTE

Is_ys

(1
—uy + = i
] X 0

Exﬂ;y
3 ]

x+y-6<0.




5. BmecTuMocTs Tpéx Gouer ans BoAwl cocraBnser 1440 n. [pe
U3 HUX HATOJHEeHBl, TpeThA — nycrasa. Yrobsl HATIOJNHHATE IIyC-

Ty 60UKY, MOHAZOOUTCA BCE COAED:KHMOe nepBoil Gourm 1 %

COAEPIKUMOro BTopoii DOUYKH MM e BCE coAepKHMOe BTOPOH

1 +
BOYKH H 3 COAEPIUMOro nepsoi Gouku. OnpegenuTe EMKOCTE

Kaxaoil 6o0aKH.

6. PemunTe ypaBHeHHe B Ledblx unenax: 3x — dy = 200.

7. Hokamure, uTo AJA JOOLIX HEOTPHUIATEJBHEIX 4uceNa a, b, ¢
BRITIOJTHAETCA HepaBeHCTBO vVab + vbe + Vac <a + b + c.









