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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOy4ueHus Ha YpOBHE CpeHEro 0011ero 00pa3oBaHusi, €CTECTBEHHO JOTIOMHSIS JPYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AMCLMILUIMH, TAaKMX Kak anredpa, TPUTOHOMETpUs,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIE€Ib PEAJIbHON CHUTyallud, NPUMEHATb 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MeTOaUYECKas JIMHUS «YUucna M BBIYMCIECHHS» 3aBEpILIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAalMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B Cce0S MCHOJIb30BAHUE PA3THYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIIBHBIX W JICMCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETUUECKUE ONepaliu, a TaKkxKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBIeHUE O €IWHCTBE MATEeMAaTHKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIbKY B Ka)XIOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKxe 3ajad,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHasi copepxatenpHas JIMHUS BKIIOYAeT B ceOs Takke GopMUpPOBaAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepuaa IpOUCXOIUT lajJbHENIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTeprana. M3ydeHue CTeNneHHOH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUY HAIIEJICH Ha Pa3BUTUE YMEHUM U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO AaHAJIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYTI KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, ONPEACTATh HX HAWOOJBIINE W HAUMEHBIINE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MIO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B PUKIIAIHBIX, B TOM YHCJIE COLUATIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronuecs y3HatoT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprxarenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eaumHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CIIEJOBAaHUE OIPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHHUS OJTUX MOJEJIEeH C TOMOIIBIO0 armapara aiareopsl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydJarouuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B IPOIIecCce U3yUEHUs BCEX TEM yueOHOTo Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszarenemM. buHom Herotona. HMcnosb3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrouieHb!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienre TpuroHOMeTpuYeCKUX YpaBHEHUN.



Pemienne cucteM JIMHEMHBIX YpaBHEHHMW. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PellleHne NpUKIAIHBIX 33/7ad C MOMOIIBI) CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUI U HEpaBEHCTB. lIpriMeHeHHE ypaBHEHHMII W HEPABEHCTB K PELICHHIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOXKeCTBO 3HaueHuil Gynkuuu. Hymu QyHkiuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B peEalbHBIX IMpOLECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOIO aHa/IM3a Kak aHajin3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHToB. Mcnonbs30BaHWE MpPOrpeccuy [Uisl  PELICHHs peajbHbIX —3a]ad
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWS HEPABEHCTB. [IprMeHEeHHWE CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CJIEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTE€MaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI HHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHWS II0 XOAYy pELICHHs 3a/ayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXIACHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paOoThl (00CyxaeHus, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSTH MPUOTHKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS TAHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Uil PEUIECHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEACIIUTEINIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



INPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBI ISl MPE0OPA30OBaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHOO3UUUsA GQYHKIMM, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKUUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKazareneM, rpapuk CTeneHHOW (YHKUMHM C HATypaJbHbIM M LEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMU: apuPMETHUYecKass M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPHIBHBIEC QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJIbIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



CBOOOJHO ONEPHUPOBATH IMOHATHUSIMHU: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METObI A PEIICHHs] YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCMOJIb30BAHUEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4axX, JJIs ONpeIeICHUsS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTo (popMysion nim rpaduxkom;



cBOOOJHO OMEpUpOBATh TMOHATUSMHU: TMEPBOOOpa3Has, ONpeaeaEHHbBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne n/m HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero KonTpoabHble IIpakTuyeckue
padoThI padoThI
MHOX€ECTBO NEUCTBUTENBHBIX YUCENl. MHOTOWIEHBI.
1 PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHUCTEMBbI 24 1
JIMHEWHBIX YPaBHEHUN
) Oynkiun u rpaduku. CreneHHas GyHKIUS C HETBIM 12 1
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N-0 CTENIECHHU. 15 1
HppaunoHanbHble ypaBHEHUS
4 [TokazarensHas Gpynkmwms. [lokazarenpHbIC ypaBHEHUS 10 1
5 Jlorapudpmuueckas Gpynkius. Jlorapupmuueckue 18 1
ypaBHEHUS
6 TpuronomeTpruueckue BbIpaXKEHUs U yPaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepsiBabie Gpynkiuu. [Tponssonnas 20
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




11 KJIACC

KoaunuecTBO 4acoB

Ne i/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KouTtpoabHbie IIpakTHueckue
padoThI padoThI
NccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN 22 1
[TepBooOpasHast 1 HHTETpa 12
3 I'paduku TPUTOHOMETPHUECKUX (HYHKITHHA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppatnmonansHble, MoKa3aTeNbHbBIE U TOTapUPMUUECKUe 24 1
HEpaBEHCTBA
5) KommiekcHbie yncna 10 1
6 HarypanbHble 1 1enble ynucna 10 1
7 CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX 12 1
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHHIA
3ajauu ¢ mapameTpamMmu 16 1
[ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue u3y4eHusi  o0paszoBaTe/bHbIEC
padoTshI padoThI pecypenI
1 MHo03ecTBO, ONIepaluy HaJl MHO>KECTBAMU 1
U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
IIpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOT0 amnmapara Jiisl pelieHus 1
3a1a4
Panmonanbshble uncia. OObIKHOBEHHBIE U
4 JeCATUYHbIE ApOOH, IPOLIEHTEHI, 1
OecKOHEUYHbIE IEPUOANYECKUE ApOodU
Parmonanbhble uncia. OObIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OeCKOHEeUHbIe IIEpUOUUECKUE IpooH
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelIeHns PUKIAIHBIX 3a7a4
; [Ipumenenue apobeii u NPOLEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
3 JelictBuTensHble yncaa. PanimonanbHble U 1
UppalMOHATILHBIE YKCIIa
9 ApudmeTrrueckue ornepanuu c 1

JIeCTBUTEIIbHBIMU YN CIaMHU




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMICTBA

11

12

13

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

OcCHOBHBIE METOBI PELICHUS LENIbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U

JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEIICHHUS LETBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHOrousneHs! ¢ LeIbIMU
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cucTeMbl JIMHEWHBIX YPaBHEHUM.

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICT U CBOICTBA;
BBIUHCIIEHHUE €TI0 3HAYECHUS

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHUI CMBICT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenuie npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

24

Konrponsnas pabdora: "Panmonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

AHanu3 KOHTPOJIbHOU paboThl. PyHKIMS,
crnocoOwl 3aaanus GyHKIuu. Bzaumuao
obparHbie pyHKIMU. Komnozunus

byHKIUH

26

27

28

I'padux pyHkImU. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

OO6nacTh ornpeJieNeHus] © MHOXKECTBO
3HadeHui pyHkuuu. Hynu QyHkmm.
ITIpomeKyTKH 3HAK IIOCTOSTHCTBA

YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

29

MakcumMyMbl U MUHUMYMBI (DYHKITHH.
HauOosnbiee 1 HanMeHbIIIEE 3HAYCHUE
(YHKITUN Ha IPOMEKYTKE

30

31

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas QyHKIUN

DeMeHTapHOe HcCieI0BaHNue U
ocTpoeHue rpauKoB 3TUX QYHKIUN




DneMeHTapHOEe UCCIIeIOBAHUE U

32 MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA

33 CreneHs ¢ menbIM MoKaszareneM. bunom
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona
Crenennast GyHKIUS C HATYPAJIbHBIM U

35 eJbIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbnas padota: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”
AHaM3 KOHTPOJIBHOW pabOTHI.

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETIeHU U €Tr0 CBOWCTBA

39 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKCHHH,
COJIEpIKaINX CTCTICHH U KOPHH

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEpIKaIINX CTCTICHH U KOPHH

41 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEp>KaIINX CTETIeHH U KOPHU
WpparnmonansHbie ypaBHeHUs. OCHOBHBIE

42 METO/TbI PEIICHUS UPPAITMOHATBHBIX
YpaBHEHUI
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl pEeIIeHNs UPPALMOHATIBHBIX

YpaBHEHUU




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUU

45

46

47

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI

PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppallMOHANILHBIX YPaBHEHUI

48

49

50

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUHT
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH
Kak (QYHKIIMH OOpaTHO CTENICHH C
HATypaJIbHBIM TOKa3aTelIleM

CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH
Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJbHBIM ITOKa3aTelleM

51

Kontponbnas padota: "CBoiicTBa u
rpaduk KOopHs N-0i1 cTeneHu.
WppannonansHele ypaBHeHNA"

52

AHanu3 KOHTPOJIbHOM paboThl. CTeneHb ¢
PALMOHAIBHBIM IOKA3aTEJIEM U €€
CBOMCTBA

53

54

CreneHb ¢ pallMOHAIBHBIM ITOKa3aTENEM U
€€ CBOICTBA

Crenenb ¢ pallMOHAIBHBIM MTOKa3aTENEM U
€€ CBOICTBa




[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

55 1
rpaduk

56 Hcnons3oBanue rpauq)m(a GbyHKIMU 1715 1
pelIeHHs ypaBHEHHUN

57 Hcnons3oBanue rpaii)m(a byHKIAM 15 1
peleHys ypaBHEHUH
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE

59 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU

61 KonrtponbHas padora: "[lokazaTenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 AHanu3 KOHTPoJIbHOM padoTsl. Jlorapudm 1
yucna. CBoiicTBa jorapudpma

63 Jlorapudwm gucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. ColicTBa jJorapudpma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HATYypaJIbHbIE JTOTapHPMbI 1

67 [IpeobOpazoBanme BBIpaXKEHUH, 1
coJieprKaIiuX Jorapudmol

68 IIpeoOpa3oBaHue BBIpAKEHHIH, 1

COJIepKaIIHX JIOTapU(PMBI




[IpeoOpazoBaHue BEIpaKEHUH,

69
coJieprKalux Jorapudmol

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA
U rpadux

71 Jlorapudmuueckas GyHKIIHs, €€ CBOHCTBA
U rpaduk

7 Hcnons3oBanue rpaduka QyHKIUU s
pelieHus ypaBHEHU N

73 Hcnonp3oBanne rpaduka GyHKIANA 115
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/bI PEUICHUS
norapu()MHUUECKUX ypaBHEHUI
Jlorapudmuaeckne ypaBHEHUS.

75 OCHOBHBIE METO/bI PEUICHUS
norapuMUYECKUX ypaBHEHUI
Jlorapudmudeckue ypaBHEHHS.

76 OCHOBHBIE METOBI PEIICHUS
JoTapu(PMUYECKUX YpaBHEHUM

77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCUIIBHBIE TTIEPEXOBI B PEUICHUH
norapuMUYECKUX ypaBHEHUI
KonTponbnas pabora:

79 "Jlorapudmuyeckast QyHKITUS.

Jlorapupmuueckue ypaBHeHUs"




AHanu3 KOHTPOJIbHOH paboThl. CHHYC,

80 KOCHHYC, TAHT€HC M KOTAHT'€HC YHCIOBOTO
apryMmeHTa

81 Cunyc, KOCHUHYC, TAHT€HC M KOTaHTeHC
YHCIIOBOTO apryMEHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 oTpeJieIeHue TPUTOHOMETPHYECKHIX
(GyHKIWH 9MCIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyXHOCTb,

85 oTpeieNieHuEe TPUTOHOMETPHUICCKHIX
(GyHKIWH 9MCIOBOTO apryMEHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMmyIbI

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

88 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibI

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopmyIbI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPaKCHU I




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

92 .
BBIpQ)KEHU I

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

94 Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUU

95 Perienue TpUroHOMETpHUECKUX
ypaBHEHUH

9% Perrenne TpUroHOMETpHUYECKUX
YpaBHEHUU

97 Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUH

08 Perrenne TpUroHOMETpHUYECKUX
YpaBHEHUU

99 Perrenne TpUroHOMETpHUYECKUX
YpaBHEHUU

100 Perienue TpUroHOMETPHUUECKUX
ypaBHEHUH
KonTponsHas padora:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
AHanu3 KOHTPOJILHOM pabOTHI.

102 [TocnegoBarenbHOCTH, CIOCOOBI 3a1aHUS
nociiegoBareabHoCcTeil. MeTox
MaTeMaTHYeCKON WHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 mocJieI0BaTeIbHOCTH. VicTopus aHanm3a

OECKOHEYHO MaJIBIX




104 Apudmerndeckas Iporpeccust

105 I'eomerpuueckas nmporpeccus

106 BbeckoneuHo yObIBaroIasi reOMeTpUIecKast
mporpeccust

107 Cymma O0eCcKOHEYHO yOBbIBAIOMICH
reOMETPUUYECKOI MPOrpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Yucio e. Popmyra CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.
Yucino e. Dopmyrna CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu 1uist

110 peLIeHuUs pealIbHBIX 3a]a4 IPUKIIAHOTO
Xapakrepa

111 KonrponbHas pabora:
"[TocnenoBarenbHOCTH U TIporpeccun’”

112 AHanu3 KOHTPOJIBbHOI paboThI.
HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMIA

114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA
OTpE3Ke

116 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

117 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HCPAaBCHCTB




MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

118
HEpPaBEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 Omnpenenenue, reOMETPUYECKUNA CMBICIT
MPOU3BOAHOMN

123 Omnpenenenve, GU3NYECKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

195 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

126 [Tpon3BoiHbIE ANIEMEHTAPHBIX (QYHKLINH

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

128 ITpon3BosHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 [TpousBoaHast CyMMBI, IPOU3BEICHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

130 ITpon3BosHas CyMMBI, TPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

131 HToroBasi KOHTpOJIbHASA paboTa
AHanu3 KOHTPOJIbHOM pabOTHI.

132 [ToBTOpenue, o600mIEHNE,

cucTeMaTu3anus 3HaHui: "YpaBHeHus"




[ToBTOpeHue, 06001IEeHNE,

133 ) " 1
CUCTEMaTH3aIusl 3HaHWI: Y paBHEHUS

134 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3aius 3Hanuit: "OyHxuun"

135 IToBTOpEHME, 0606H_ICHI:IC, 1
CHCTEMAaTH3alMs 3HAaHUH

136 [ToBTOpeHME, 0606II.ICHI:IG, 1
CHCTEMATH3alMs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
UCCleIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GyHKIMHU Ha OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

Haxoxnenune HanOoIbIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

IIpumenenre npou3BOIHON 1S
HAXOXKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJlaHHOro (OPMYJION HITH

rpagukoM

17 Kommozunus ¢pyHKIui

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomeTpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOM IIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOIHON"
AHaM3 KOHTPOJIBHON pabOTHI.

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBooOpa3Hbie FEeMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna HaxoxIEHUS
MepPBOOOPA3HBIX
[TepBooOpasHbie FIeMEHTAPHBIX

25 dbynakuuii. [IpaBuna HaxoXaeHUS
epBOOOPa3HBIX

26 WNurerpan. ['eomeTprudeckuii CMbICHT
WHTEerpasa

97 Brruncnenue onpeneaéHHOro HHTETpaia
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
o ¢popmyne Hrrorona-Jleitbuuia

29 [Ipumenenne nHTErpaNa 1is

HAXO0JICHUS TUIONIAIeH TIIIOCKUX PUTYp




[IpuMeHenue uHTETpana s

30 HaXO0XJICHUS 00bEMOB reOMETPHICCKUX
Tenl

31 [Tpumeps! pemenunii muddepeHaaTbHbIX
ypaBHEHU I

39 [Tpumepsl pemennii nuddepeHITnaTbHbIX
ypaBHEHUH
MaremaTtrueckoe MOJEIUPOBAHKE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUI

34 KonTponsHas padora: "[lepBoobpazHast u
uHTerpan”
AHaM3 KOHTPOJIBHON paboTHI.

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOIcTBa U rpaduKu

38 TpuronomeTpudeckue QyHKITHH, UX
CBOICcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpadUKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO

TPUT OHOMCTpH‘-ICCKOfI OKPYKHOCTH




41

OT100p KOpHEH TPUTOHOMETPUUYECKHIX
YPaBHEHUII C TOMOIIBIO
TPUTOHOMETPUYECKOI OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUYECKHIX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43

44

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOULIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruUeCcKux
HEPABEHCTB

45

Pemienne TpuroHOMeTprUYECKNUX
HEPABEHCTB

46

47

Pemenne TpuroHOMeTprU4YECKNUX
HEPaBEHCTB
Pelienre TpUroHOMETPUYECKUX
HEPaBEHCTB

48

KonTponshas pabora: "['paduxu
TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpruueckue HepaBeHCTBA"

49

AHann3 KOHTPOJIbHOM paboThI.
OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50

51

OcHOBHBIC MCTOJbI pCHICHUA
IMMOKAa3aTCJIbHBIX HECPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

52 NOKa3aTeIbHBIX HEPABECHCTB
53 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
54 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PpMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
JOTapu(PpMHUECKUX HEPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OcCHOBHBIE METOIbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOIBI PEIICHUS
UPPaAIMOHATILHBIX HEPABCHCTB
59 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB
50 OcCHOBHBIE METOIBI PEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB
61 I'padrueckne METOBI pemIeHUs
UPPAIMOHATLHBIX YPABHCHHMA
62 ['padmyeckue METOABI pelIeHHs
UPPAIMOHATILHBIX YPABHCHHMA
63 I'paduueckue MeTo b1 penieHus
MOKAa3aTeNbHBIX YpaBHEHUN
64 ['padmaeckue METOIBI pEIICHHS
MOKAa3aTeIbHBIX HEPABCHCTB
65 I'paduueckue MeTob! penieHus

Jorapu(pMUUECKUX ypaBHEHHM




66

I'paduueckue MeToBI pemieHus
JOrapu(PMHUUECKUX HEPABEHCTB

67

68

69

I'paduueckue MeToBI pemeHus
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKa3aTeNIbHbBIX U JIOrapu(OMUUYECKUX
ypaBHEHUH

I'paduueckue MeTobl perIeHus
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUN

70

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

71

72

73

74

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KonrtpomnbHas padora:
"HppanuoHaibHble, TOKa3aTeIbHbIE U
norapudmuueckue HepaBeHcTBa"

AHaiu3 KOHTPOJIBHON paboTHI.
KommnnekcHsble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCJIa

Kommuiekchbie uncna. Anrebpandeckas u
TpUTrOHOMETpHUYecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU




Apudmerndeckue onepanum ¢

76 KOMIUIEKCHBIMU YHCIIAMU

77 N3006paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW IIOCKOCTH

78 N3006paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM TJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oit cTernenun
U3 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu
U3 KOMILIEKCHOTO YHCIIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 penieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

g2 KonTtpomnpHas padora: "KomruiekcHbie
yucna"

83 AHanIn3 KOHTPOJIbHOM paboThI.
Harypanbnsle u niensie yucna

84 Harypanbnble u nensie yucna

85 [IpumMeHeHre TPU3HAKOB IETUMOCTH
ENTBIX YUCell

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
ENTBIX YUCell

87 [IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [TpuMeHeHre PU3HAKOB JIEITMMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH

HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO




90

[IpumeHneHne NpU3HaKoB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

91

92

93

[IpumeHneHnne Npu3HaKoB AEITUMOCTU
LEJIbIX YUCEelI: aNroput™ EBkinmnaa s
pelIeHys 3a/1a4 B LIEIbIX YncIax

KoHnTtponbHas pabota: "Teopus menbix
yucen"

AHanu3 KOHTPOJIbHOM paboThl. CrcTeMa
Y COBOKYITHOCTH YpaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSI

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

96

97

98

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN UppalMOHaTbHbBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN




99

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

100

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHUI

101

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HH, HHTEPIIpETaLs ITOITy4EeHHBIX
pe3yJIbTaToB

102

ITpuMeHeHNEe CUCTEM K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3IU4HbIX 00JaCTe HayKH U pealibHOM
JKU3HH, HHTEPIIpETaLs ITOJTy4YEeHHBIX
pe3yJIbTaToOB

103

IIpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHbBIX 00JaCTe HayKH U pealibHOM
JKU3HU, MHTEPIIPETALUS OJTY4EHHBIX
pe3yJIbTaToOB

104

105

Kontponbnas padota: "Cucremsr
PpaluOHaJIbHBIX, UPpPALIUOHATIBHBIX
MOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX
ypaBHeHUH"

AHaln3 KOHTPOJIBHOM paboTHI.
PannonanbHble ypaBHEHHUS C
napaMeTpamu




PanuonanbHble HEpaBEHCTBA C

106
rnapameTpamu

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppauroHanbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

109 HppanuonaiibHbIe CUCTEMBI C
napaMeTpamu

110 [loka3aTenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

111 IToxazaTenbHBIC CHCTEMBI C TTApAMETPaAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C
napameTpamu

114 TpuronomeTrpruyeckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpru4ecKkue HEPABEHCTBA C
napaMeTpamu

116 TpuronoMeTpuyeCKrue CUCTEMBI C
napameTpamu
IToctpoenune u ucciegoBaHue

117 MaTEeMaTUYeCKUX MOJENEH pealbHbIX
CUTYalHi C IOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKUX MOJIENIEeN peabHbIX

CUTYalUH C IOMOILBIO CUCTEM
YpaBHEHMH ¢ MapamMeTpamu




119

IToctpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENIeN peaTbHbIX
CUTYaIi C OMOIIBIO CUCTEM
YpaBHEHUI ¢ TapaMeTpaMu

120

KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

121

122

AHaM3 KOHTPOJIBHON paboTHI.
[ToBTOpenue, 06001ICHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpEHHE, 0000IICHUE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

123

[ToBTOpenue, 06001ICHNE,
cHUcTeMaTh3alus 3HaHui: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

124

125

126

[ToBTOpenue, 06001ICHNE,
cucreMaruzanus 3Hanuii: "HepaBencrpa"
[ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanuii: "Hepasencraa"
[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3Hanuii: "Hepasencraa"

127

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IIponsBogHas
u e€ npuMeHeHue"

128

[ToBTOpenue, 060061ICHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
u e€ npuMeHeHue"




[ToBTOpenue, 06001ICHNE,

129 cucreMartuzarus 3Hanuii: "[Ipon3BoHas 1
U e€ npuMeHeHue"

130 Wrorosas KoHTpoJbHAS paboTa 1

131 [ToBTOpEeHmE, 0600IICHNE, 1
cucremaTusanus 3Hanuit: "Oynkuun"

132 [ToBTOpeHnue, 06001ICHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"
[ToBTOpEHHE, 0000IICHUE,

134 cucreMartu3anus 3Hanui: "MHTerpan u 1
ero npumMeHenue"

135 [ToBTOpeHwMeE, 0606meHlile, 1
cHCTeMaTU3alys 3HaHUH

136 [ToBTOpeHwue, O606H1€H1fe, 1
CHUCTEMaTH3aIus 3SHAaHUI

OBHIEE KOJIMYECTBO YACOB I10 136
I[TPOI'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Amumos 1. A., Komsarun FO.M., Tkauésa M.B. u ap. Martemaruka: anredpa u
Hayajga MaTeMaTU4YeCKOro aHajin3a, reomeTpusi. AireOpa U Hayasa
MaTeMaTU4YeCKOoro aHanu3a (0a3oBbiid U yrinyOnéHubii ypoBam). 10-11 knacchl.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Amumos L. A., Konsrun F0.M., TkauéBa M.B. u np. Marematuka: anredpa u
Hayajla MaTeMaTU4eCKOro aHaimsa, reometpus. AnreOpa u Hadasa
MaTeMaTH4IeCKOro aHanu3a (6a30BbIi U yriry0iaEHHbIi ypoBHH). 10-11 Kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://go.11klasov.net/9609-algebra-i-nachala-matematicheskogo-analiza-

uchebnik-dlja-10-11-klassov-kolmogorov-an-i-dr.html

Kputepun u HOpMbI O1lleHMBAHUSA

(popMbI M METOIBI KOHTPOJIS1)

YcrHbIl onpoc — ycTHas opMa KOHTPOJIS 3HAHUN M YMEHUMN, UCTIOJIb3YETCS
B3aMMOINPOBEPKA, CAMOIPOBEPKA IO 00pasily, 3aciyllMBaHWE OTBETa MU €ro
OLICHUBAHHUE YUUTEIIEM.

MareMaTnyeckuii JUKTAaHT —MHChbMEHHas (opMa KOHTPOJIA, IpUMEHsIeMast

JUIE  TPOBEPKHM YMEHHUS TMPABMIBHO TIOHUMAaTh W  3alHUChIBAaTh YHUCIA,
MAaTEMATUYECKUE TEPMHUHBI U TTOHATHSL.

CamocrosiTennbHast  paboTa— TNUCbMEHHas  (QopMa  KOHTpPOJI,

paccuntanHas Ha S5 — 20 MWH, NOpHUMEHSETCS U1 OLCHHMBAHUS YPOBHSA

c(OpMUPOBAHHOCTH 3HAHUN U YMEHHI 110 U3y4aeMOMY BOIPOCY B TEME.



[TpakTnueckass paborta— Qopma KOHTpOJSA, NPUMEHSETCS s
OLICHWBAHUS YMEHHUS BBHINOJHATH OMpEICIICHHbIE TNPAKTUYECKUE JCHCTBUS,
NpUMeHSs 3HAaHUS MaTeMaTUKU.

KonTponbhast pabota— nmuchbMeHHast popMa KOHTPOJSI 3HAHUM, YMEHUN U
HaBBIKOB 110 U3y4aeMOi TeMe, pacCUMTaHa Ha BBHIIIOJHEHNE B TEUYCHHE YPOKA.

KoHTposbHO-U3MepuTEeIbHbIE MATEPUATBI(TECTHI)

Ol_[eHKa IMUCbMEHHBIX KOHTPOJbHBIX paﬁoT.

Ounenka 5 craButrcs 3a paboOTy, BBIIIOJHEHHYIO MOJHOCTBIO 0€3 OLIMOOK U
HEJ0YETOB.

Ouenka 4 ctaBuTcs 3a paboTy, BHIMOIHEHHYIO TTOJIHOCTHIO, HO TPY HATTUYHUH
He 0oJiee 0JTHOM OMOKY U OJTHOTO HeJloueTa, He 60Jiee TpexX HeI0YEeTOB.

Ouenka 3 craBuTcs 3a pabOTy, BBINOJHEHHYIO Ha 2/3 Bceld palOThI
MPaBUJILHO WM TPU JOMYIIEHUH He OoJiee ofHOM TpyOoit ommbku, He Ooiee Tpex
HErpyObIX OIIMOOK, OJHOW HErpyOOl OMIMOKU W TpPeX HEAOYETOB, MPU HAIUYUU
YEeTHIPEX-TISATH HEJIOUYETOB.

Ouenka 2 craButcs 3a pabOTy, B KOTOPOH YHUCJIO OIIMOOK W HEIOYETOB

MPEBBICUIIO HOPMY JIJIsl OLIEHKU 3 WJIM MPaBUIILHO BBIOIHEHO MeHee 2/3 paboThl.

OIIeHKa YCTHBIX OTBETOB YUAIIIUXCH

Ouenka S craBuTcs B TOM Cllydae, €CIIM YYallluics: JEMOHCTPUPYET
MOJIHOE MOHMMAHKUE CYTH TEOPUH U CBOOOIHO OMEpUPYET €, TBOPUECKU
IIPUMEHSIET TEOPETUYECKUE 3HAHMs Ha IpakTtuke. [Ipm pemennn 3amay
HAOJI0JAIOTCS YETKO OCO3HaHHbIE AeicTBUA. Pemiaer HecTtaHmapTHbIE

3aJa4H. He AOITYCKAcCT BBIYHCJIIMTCIIbHBIX OIOOK. YmMmeer



CaMOCTOSATEJIbHO TMOJIy4aTh 3HaHUSA, padoTas C JONOJHUTEIbHOU

auTepaTypor (yueOHUKOM, KOMIIBIOTEPOM, CITIPABOYHOMN JTUTEPATYPOI)
Ounenka 4 cTaBUTCS B TOM ClIydae, €CIM OTBET YUEHHKA YJJOBJIECTBOPSET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OIEHKY 5, HO 0€3 HCIOJIb30BaHUs COOCTBEHHOTO IJIaHa,
HOBBIX [IPUMEPOB, O€3 MPUMEHEHUS 3HAHUW B HOBOH CUTyalluu, 0€3 UCTII0JIb30BaHUS
CBSI3€M C paHee M3YYEHHBIM MAaTE€pPHaJIOM, YCBOCHHBIM IpPU H3YYEHHH JPYTUX
npeameroB. He 3agyMmbiBasch pemiaer 3ajJadyd [0 HM3BECTHOMY aJITOPUTMY,
OpOSIBIISIET  CHOCOOHOCTh K CaMOCTOSITENIBHBIM  BbIBojaM.  Jlomyckaer
BBIUMCIIUTENbHBIE OIIMOKU KpalHE PEeAKO M, €CIM YyYalluics AOMyCTUT OJHY
OLIMOKY WU He 0oJiee IBYX HEJOYETOB, TO MOKET UCIPABUTh UX CAMOCTOSATEIBHO
WIH ¢ HEOOIBILION MTOMOIBIO YUUTENS.
Ouenka 3 cTaBUTCS B TOM Ciy4yae, €ClM y4YalllMiics 3almOMHUI OOJBIIYIO YacTh
TEOPETUUECKOr0 MaTepuaia, 6e3 KOTOporo HeBO3MOXKHA MpakTuieckas padora 1o
Teme. Pemaer caMOCTOSTENBHO TOJIBKO T€ MPAKTHUECKHE 3a7aud, B KOTOPBIX
W3BECTEH aJTOPUTM, a OCTAIbHBIC 3a/IaHUsI MOYKET BBIITOJHUTH TOJIBKO C TTIOMOIIHIO
yuuTens U yqaumxcs. JlomyckaeT MHOTO BBIUYMCIIUTEIbHBIX OUIMOOK.
Ounenka 2  CTaBUTCS B TOM ClIy4yae, €CIIM y4alluhcs HE OBJIAAE] OCHOBHBIMU
3HAHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMU M JOMYCTUN OOJbIIEe OMMOOK M
HEJ0YETOB, 4eM HeoOXoauMo Juis oneHKH 3. He MOXeT BBINOJHUTH HU OJHOIO

MMPAKTHYCCKOIO 3aJaHnA C IPUMCHCHHUEM )IaHHOfI TCOpHUHU



OIIeHO‘lHI)Ie MaTEpHuaJIbl

Konrpoasnsbie padotsl 10 kiace

Bapuanr 1

1. 3ajgaer su ykasaHHOe ImpaBuio GyHKIUIO y = f(x):

-x, ecu -2 < x <0,
1) = {\/; -1, ectu x > 0;
2) fx) = {xz, ecmn 0 < x < 2,

x+1, ecotm x > 2?

B ciyuae moJIOXKUTEIHLHOTO OTBETA:

a) HalizuTe obJacTh OIpeAesIeHUus DYHKIIUU;

0) BeIyucauTE 3HaUYeHUsA ¢GyHKnuu B Toukax 0, 1, 3, —1;
B) nocTpoiiTe rpaduk GyHKIUHT;

r) HaiiguTe IPOMEXKYTKH MOHOTOHHOCTH (DYHKI[MH.

2. Uccnenyiite QyHKuuo y = —% + 4x® Ha YETHOCTB.
3. Ha 4ucioBOii OKPYKHOCTH B3ATHI TOYKU M (%t-), N (%) Haii-

JAuUTe Bce 4ucia ¢, KOTOPHIM Ha NAHHONH OKPY’KHOCTH COOTBET-
CTBYIOT TOUKM, IpuHajIexamiue nyre MN. Cuenaiite ueprex.

4. 3ajaiiTe aHAIUTUYECKH U ITOCTPOIiTe rpaduk dyHKIuY ¥ = f(X),
y koropoit E(f) = [1; +0).

5. Haiizure dynrnuio, obpaTHyo dyExmuu y = 2 — x%, x > 0.
ITocTpoiiTe Ha OAHOM uYepTeKe rpaduKU ITUX B3aUMHO 0O6parT-
HBIX QYHKIMIH.

6. MsBecTHO, uTO PyHKIUA Yy = f(x) yObIBaeT Ha R. Pemure Hepa-
BeHcTBo f(|2x + T|) > f(|x — 3)). '



BapHAHT 1

1. Brrumcinure:

1 10
/_ +3-210 1 y758;
3) 9 27

6) §37.45 .§35 .4
2. YpocTure BRIpaeHue
(¥x - 24y )(¥x +24fy) + 28y - §fy®

3. IToctpoiiTe 1 mpounTaiTe rpadpuK GYHKIIHH

y=4%x-2+3.

4, Pemure ypaBHeHHe

Yx = x—6.

5. BuiumcauTe sHaueHHe BRIDasKeHHA

¥243m® +Y16m* - v36m? npum = —-;-.

Bapuanr 1
1. Briunciaure:

. Bm.
a) sin 4

n.
B) cos g - ctg i—;

r) tg %" cos 3—475 + ctg (—%) sin %:

I) sin 510° — sin 270° ctg 270°.

2, _ _ sin’t
2. VpocTuTe BrIpa)keHue cos® ¢ D ctgt’
3. Pemure ypaBHeHUe:

a)sint=%;
. = _ V3
6)sm(—2-+t)— 9

4. UgBecTHO, uTO ctg (t — ) = —% u % <t<m

Haitgure:
a) cos (%75 - t);

6) cos (Tt + t).

5. PacmosoxuTre B MOPAAKE BO3PACTAHMS CJIEAYIOLIME 4HCIa:
a=cos6; b=cos7; c =sin6; d =sin 4.

Kontponbnas pabora (utoroBas). [loaroroBka ywuTeneM HWTOTOBOTO TecTa
BO3MOYKHA 10 TaHHbIM caiita «Peury OI'9», ®UIIN u mp.



Konrpoabnsie padors! 11 kiace

Konrponbnas padora Ne 1

BapuanT 1
y = 4x° 1 2sin2x— 15
1. Jlokaxwute, yTo (DYHKITUS X SIBJISIETCS] IEPBOOOPA3HOM IS
y =36x° +4c0s2x + iz
GyHKITUH X",
2. Jlnst nannoi dyHkmps Y — 4cos2x—3sinx HalauTe Ty EPBOOOPa3HYI0, rpaduK

A(-7;0)

KOTOPOU MPOXOJUT Yepe3 3a/IaHHYI0 TOUKY .

V4

2 4
[axidx  [2sinaxdx
3. Bbrumcnure uHTErpai: a) 1 ; 0) 0

— (x® —oxWx—
4. BBIYHCIATE TUIOMAAs GHUIYPHI, OTPAHAYCHHON THHAIMHA Y — (X IXNX -2
y=x>—4x+5 y=x+1

5. U3BecTHO, uTo dyHKIMS I — F(X). nepBooOpasHas 11t pyHKIUU

. Uccnenyiite dyukmuio Y = F(X) 4a monoTonmocts
U DKCTPEMYMBI.

Bapuanr 2
8 -
1. Jloxaxwute, uto QynKims Y — =3X° 4+ 2GX+ V=X +5INX =7 gppgereq
y =-24x" + 22 L .3
nepBooOpa3Hoil ans  (yHKIMU COS"X  24=Xx X

—2Cc0SX+5sin2x

2. Jlns manHO# QyHKkun Y — HaliIuTe Ty IePBOOOPA3HYIO,

(72- ' 5)
rpaduK KOTOPOH MPOXOAUT Uepe3 3aJaHHYIO TOUKY .

2'2
3
: j4c052xdx
6x“dx .
3. BeluucnuTe HHTErpai: a) 1 ; 6) 4

4. BpluKCITHTE TUIOMAIH GUTYPBI, OTPAHMYEHHON THHUSAMHE
y=—x>+3x+4, y=x+1

5. WsBectHo, uto pynkmus I — F(x). nepBooOpazHas s PyHKIUH
3 —
y= (X _16)()" X=3 Wccnenyiite pynxumo Y = F(X) 1a monoronnocts

U DKCTPEMYMBI.

KonTtponbnas padora No 2
Bapuanr 1



}/-100000, 6) ¥1296; B)-§/0,000064+3/-1331

3 . . 6/
2. PacnosioxuTe 4ncia B MOPsIKEe YOBIBAaHUS: ‘/3—1 V10 ; 666,
3. Tocrpotite rpaduk GyHKIUU: Q) y=3x-2+1. 6) y=-8x+1-2 _

4. Bprauciaure: V 40‘@ - 4ﬁ .

1. Boluucnure: a)

5. Haiinure 3HaYeHHE BBIPAKEHUS Job? —3/8b® —4/2560* +3/2401 npu
b=+7-3

6. Pemnte ypaBHeHue Vx-2=-x+4,

BapuanT 2

3/-4096; ©) §/0,000064 B) Y-128+14/0,0625

4 3 6/
2. Pacnonoxxure 4ucia B MOpAAKE BO3paCTaHUsA: \/E’ \/§’ 1 .

yZS\/X+1—2. 6) y:—4\/X—2+1.

3. Tocrpoiite rpaduk pyHkuuu: a) ;

4. Beruucaure: 64‘/7_5 —2y 15@ .

1. Beruucnure: a)

5. HaiiguTe 3Ha4eHNE BBIPAKCHUS V25a® +364a° —4/16a* ~ /676 npu &= 326 - 3.

6. Pemmute ypaBHeHME UX+2=-x-4,

KoutponsHas pabGota (utoromasi). [loaroTroBka y4uTenemM UTOTOBOTO TecTa
BO3MO>Ha 10 1aHHbIM caiiTa «Peury OI'9», ®UIIN u mp.
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