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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

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

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

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

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BbIUMCIIEHU», «DyHKINU U rpadukn», « YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



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

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

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



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

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

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble TMepuoanueckue apoou. IlpuMeHeHue apoOeil W HPOLIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEIBLHOTO YHCia B €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCIICHHS, TTpaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HePaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUH, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpadpuku

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

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, TeOMETPUIECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, aiiroputMa EBkinuaa s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
IIPEAMETOB U PEATbHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

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

[IpumMeHeHne NpPOU3BOJHON [JIsl HAXOXKJEHUS HAWIy4llero peueHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuueckuin CMBICI VMHTErpaa. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

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

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TMPOLECCOB € MOMOLIBI0 U depeHIantbHbIX
YpPaBHEHUM.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakKJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mpodeccnrt ¥ peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHUMAHHE BIIMSHUSA
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHME IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKh Kak c]epbl 4YeToBEUeCKOM IesATENbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHWH MEXAy TMOHATUSIMH, (QOpPMyIHpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYKICHHSAMU JPYTUX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1au;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIUBUIYITHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (GopMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

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

Yucaa 1 BBIYUCTICHUA:

cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOM KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIIeHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OMNEpPUPOBAaTh MOHATHSAMH: JIOTapU(PM uUHKCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

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

CBOOOIHO ONEpUpOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTEIICHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMM: (PYHKLMS, CIIOCOOBI 3a1aHus (pyHKLHUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QYHKUNU, HYJIU PYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs (QYHKIUS C HATYPaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KHU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOro aHajlu3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN JUIsl pEeLICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3MUECKHUI CMBICT MPOU3BOJHOM AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK naTypanbHbIX uncen IS peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  [IJIi  PEIICHHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXE 3aJ71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHATHAMHU: TpPapUKAd TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpaduKom;



cBOOOIHO OMEpUpOBaTh TMOHATUSMHU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpUMepe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue KoaunuyecTBO 4acoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pa3ieyioB M TEM Konrpouabsnbsie  IIpakrnyeckue
n/n Bcero pecypcbl
NMPOrpamMmbl padoTsI padoThbI
MHnokecTBO
JIEUCTBUTENbHBIX
gycell. MHOTrOWICHEL. https://resh.edu.ru/subject/lesson/5100/conspect/,
1 Panunonannubie 24 2 0 https://resh.edu.ru/subject/lesson/4730/conspect/,
ypaBHEHUS U https://www.yaklass.ru/p/algebra
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN
https://resh.edu.ru/subject/lesson/6124/conspect/,
OyHKIMU U TpadUKHU. i
https://resh.edu.ru/subject/lesson/5540/conspect/,
2 CrenenHast GyHKIMS C 12 1 0 - - X )
https://videouroki.net/video/7-stepennaya-funkciya-eyo-
LEJIBIM IIOKa3aTeIEM ) ; ;
svojstva-i-grafik.html
A o https://resh.edu.ru/subject/lesson/5498/conspect/,
pubMeTHIECKHi ;
o https://resh.edu.ru/subject/lesson/5569/conspect/,
KOpeHI) N-0OU CTEIICHU. _
3 15 1 0 https://nsportal.ru/shkola/algebra/library/2011/10/31/urok-
Hppanmonanbusie i . . .
algebry-i-nachal-analiza-v-11-klasse-s-ispolzovaniem-tsor-
ypaBHEHUS i
I https://resh.edu.ru/subject/lesson/3841/conspect/,
OKa3aTelIbHas
https://resh.edu.ru/subject/lesson/5627/conspect/,
byHKIMA. .
4 oKasaTebHLE 10 1 0 https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-
YpaBHCHIA resheniia-pokazatelnykh-uravnenii-10962
5 Jlorapugmuueckas 18 1 0 https://resh.edu.ru/subject/lesson/3834/conspect/198655/,

byHKIHS.

https://resh.edu.ru/subject/lesson/4732/conspect/,



https://resh.edu.ru/subject/lesson/5100/conspect/
https://resh.edu.ru/subject/lesson/4730/conspect/
https://www.yaklass.ru/p/algebra
https://resh.edu.ru/subject/lesson/6124/conspect/
https://resh.edu.ru/subject/lesson/5540/conspect/
https://videouroki.net/video/7-stepennaya-funkciya-eyo-svojstva-i-grafik.html
https://videouroki.net/video/7-stepennaya-funkciya-eyo-svojstva-i-grafik.html
https://resh.edu.ru/subject/lesson/5498/conspect/
https://resh.edu.ru/subject/lesson/5569/conspect/
https://nsportal.ru/shkola/algebra/library/2011/10/31/urok-algebry-i-nachal-analiza-v-11-klasse-s-ispolzovaniem-tsor-i
https://nsportal.ru/shkola/algebra/library/2011/10/31/urok-algebry-i-nachal-analiza-v-11-klasse-s-ispolzovaniem-tsor-i
https://nsportal.ru/shkola/algebra/library/2011/10/31/urok-algebry-i-nachal-analiza-v-11-klasse-s-ispolzovaniem-tsor-i
https://resh.edu.ru/subject/lesson/3841/conspect/
https://resh.edu.ru/subject/lesson/5627/conspect/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://resh.edu.ru/subject/lesson/3834/conspect/198655/
https://resh.edu.ru/subject/lesson/4732/conspect/

Jlorapudpmuueckue https://urok.1sept.ru/articles/645814
ypaBHEHUSA
https://resh.edu.ru/subject/lesson/6314/conspect/199927/,
Tpuronomerpudeckue https://nsportal.ru/shkola/matematika/library/2023/02/03/re
6 BBIPAKEHUS U 22 1 shenie-trigonometricheskih-vyrazheniy-i-uravneniy-
YpaBHEHUSA podgotovka, https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-9145
https://resh.edu.ru/subject/lesson/5223/conspect/,
[TocnenoBarenbHOCTH U -
7 DOrDECCHI 10 1 http://school-collection.edu.ru/catalog/rubr/fd39f4a9-db7f-
porp ch04-9a70-70887chf47e2/37057/
HenpepoiBHbie https://resh.edu.ru/subject/lesson/6114/conspect/,
8 byHKIUY. 20 1 https://nsportal.ru/shkola/algebra/library/2013/02/24/spiso
[IpousBogHas k-eor-po-teme-proizvodnaya
[ToBTOpEHHUE,
600
9 ODODTICHHC, 5 1 https://resh.edu.ru
cUCTeEMaTU3aINA
3HAHUH
OBIIEE KOJIMYECTBO
m 136 10

YACOB 110 TPOT'PAMME



https://urok.1sept.ru/articles/645814
https://resh.edu.ru/subject/lesson/6314/conspect/199927/
https://nsportal.ru/shkola/matematika/library/2023/02/03/reshenie-trigonometricheskih-vyrazheniy-i-uravneniy-podgotovka
https://nsportal.ru/shkola/matematika/library/2023/02/03/reshenie-trigonometricheskih-vyrazheniy-i-uravneniy-podgotovka
https://nsportal.ru/shkola/matematika/library/2023/02/03/reshenie-trigonometricheskih-vyrazheniy-i-uravneniy-podgotovka
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145
https://resh.edu.ru/subject/lesson/5223/conspect/
http://school-collection.edu.ru/catalog/rubr/fd39f4a9-db7f-cb04-9a70-70887cbf47e2/37057/
http://school-collection.edu.ru/catalog/rubr/fd39f4a9-db7f-cb04-9a70-70887cbf47e2/37057/
https://resh.edu.ru/subject/lesson/6114/conspect/
https://nsportal.ru/shkola/algebra/library/2013/02/24/spisok-eor-po-teme-proizvodnaya
https://nsportal.ru/shkola/algebra/library/2013/02/24/spisok-eor-po-teme-proizvodnaya
https://resh.edu.ru/

11 KJIACC

HaumeHnoBanue KoaunuyecTBO 4acosB

Ne duaekTpoHHbIe (LM (poBbIE) 00pa3oBaTeIbHbIE

pa3iesioB U TeM KonTposibHbIe IIpakTuyeckue

n/n Bcero pecypchl

NPOrpamMMbl padoTsI padoThbI
Hccnenosanune https://resh.edu.ru/subject/lesson/6124/conspect/,

1 (GYHKIHH C TOMOIIBIO 22 2 0 https://nsportal.ru/shkola/matematika/library/2020/03/12/is

IIPOU3BOJHOU sledovanie-funktsiy-s-pomoshchyu-proizvodnoy
https://resh.edu.ru/subject/lesson/4163/conspect/,
https://nsportal.ru/shkola/algebra/library/2013/02/25/elektr

[TepBooOpasnas u - —

2 12 1 0 onnoe-posobie-po-teme-pervoobraznaya-i-integral,

WHTETpal ; ; - .
https://multiurok.ru/index.php/files/pervoobraznaia-i-
integral-1.html
I'padpuxu
TPUTOHOMETPHUICCKHUX .
3 (yHKuHiA 14 1 0 https://resh.edu.ru/subject/lesson/4738/conspect/,
YHICHIH. https://resh.edu.ru/subject/lesson/3943/conspect/
Tpuronomerpuueckue
HEpaBEHCTBA
HppannonaibHele, https://resh.edu.ru/subject/lesson/4155/conspect/,
OKa3aTeJILHEIE U https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

4 24 1 0 g . ) .
JorapupmMuyecKue pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-
HEPaBEHCTBA resheniia-logarifmicheskikh-neravenstv-9169/

5 Komruiekcubie ynciaa 10 1 0 https://resh.edu.ru/subject/lesson/4115/main/

http://school-collection.edu.ru/catalog/search/?context=all

5 Harypainbnslie u nensie 10 1 0 text=%EDY%E0%F2%F3%FO0%EQ0%EB%FCYUED%FB%E
qycia 5%20%F7%E8%F1%EBY%EQ,

https://resh.edu.ru/subject/lesson/5255/conspect/

7 CucreMmsl 12 1 0 https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

panuoHaIbHBIX,

pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-



https://resh.edu.ru/subject/lesson/6124/conspect/
https://nsportal.ru/shkola/matematika/library/2020/03/12/issledovanie-funktsiy-s-pomoshchyu-proizvodnoy
https://nsportal.ru/shkola/matematika/library/2020/03/12/issledovanie-funktsiy-s-pomoshchyu-proizvodnoy
https://resh.edu.ru/subject/lesson/4163/conspect/
https://nsportal.ru/shkola/algebra/library/2013/02/25/elektronnoe-posobie-po-teme-pervoobraznaya-i-integral
https://nsportal.ru/shkola/algebra/library/2013/02/25/elektronnoe-posobie-po-teme-pervoobraznaya-i-integral
https://multiurok.ru/index.php/files/pervoobraznaia-i-integral-1.html
https://multiurok.ru/index.php/files/pervoobraznaia-i-integral-1.html
https://resh.edu.ru/subject/lesson/4738/conspect/
https://resh.edu.ru/subject/lesson/3943/conspect/
https://resh.edu.ru/subject/lesson/4155/conspect/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/
https://resh.edu.ru/subject/lesson/4115/main/
http://school-collection.edu.ru/catalog/search/?context=all%20text=%ED%E0%F2%F3%F0%E0%EB%FC%ED%FB%E5%20%F7%E8%F1%EB%E0
http://school-collection.edu.ru/catalog/search/?context=all%20text=%ED%E0%F2%F3%F0%E0%EB%FC%ED%FB%E5%20%F7%E8%F1%EB%E0
http://school-collection.edu.ru/catalog/search/?context=all%20text=%ED%E0%F2%F3%F0%E0%EB%FC%ED%FB%E5%20%F7%E8%F1%EB%E0
https://resh.edu.ru/subject/lesson/5255/conspect/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164

UPPALIMOHATIBHBIX
MOKa3aTeNbHbBIX U
JorapupMUUEecKux
ypaBHEHUU

pokazatelnykh-i-logarifmicheskikh-uravnenii-9164

8 3amaun ¢ mapameTpaMu 16

https://kopilkaurokov.ru/matematika/uroki/zadachi-s-

paramietrami-dlia-10-11-klassa

[ToBTOpEHME,

000011IeHNE, 16

cucreMaTtu3anusa

3HAHUI

OBILIEE KOJIMYECTBO

YACOB 11O TIPOTPAMME 136

10

https://resh.edu.ru



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/sistemy-pokazatelnykh-i-logarifmicheskikh-uravnenii-9164
https://kopilkaurokov.ru/matematika/uroki/zadachi-s-paramietrami-dlia-10-11-klassa
https://kopilkaurokov.ru/matematika/uroki/zadachi-s-paramietrami-dlia-10-11-klassa
https://resh.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunuyecrBo
Ne i/ Tema ypoka Jdara nzydyenus
4acoB
Bcero
MHOK€eCTBO, ONepalu HaJl MHOYKECTBAMU U UX CBOMCTBA 1 4.09
Juarpammsl Diinepa-Benna 1 4.09
[TpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO anmnapaTa /Ui pelieHus 3a1ay 1
4 Panmonansheie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI, 1
0OeCKOHEUHBIC IEPUOTUIECKUE IPOOH
ITpumeHnenue apoOei U MPOLIEHTOB IS PEIICHUs NPUKIAIHBIX 33124
[Ipumenenne npobeit 1 NPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4
8 JleiicTBuTenpHbIe Yncia. PalioHanbHble M UPPALIMOHAIBHBIE YUCIIA
ApudmeTrndeckue onepanuu ¢ 1eHCTBUTENbHBIMU ynciaMu. [Tpubnmkénneie
9 BBIYUCIICHUS], TPAaBUIIa OKPYTJICHHS, IPUKUIKA U OLIEHKA pe3ysbTaTa 1
BBIYMCIICHU M
10 Mopyinb JENCTBUTEIBHOTO YHCIIA U €r0 CBOKWCTBA
11 BxonHast koHTposibHas paboTa. 1
12 OcHOBHBIE METO/IbI PELIEHUs LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUH U 1
HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIIEHUS LETbIX U IPOOHO-PAMOHANBHBIX YPaBHEHUH U 1
HEPABEHCTB
14 OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAIMOHANBHBIX YPaBHEHUH U 1
HEPABEHCTB
15 MHOTOWIEHBI OT OJJHOM MepeMeHHOH. JlenleHrne MHOToUIeHa Ha MHOTOWIEH C 1




octaTtkoM. Teopema besy

16 MHuorowiensl ¢ 1ienpiMu kodddurmentamu. Teopema Buera

17 Pemienne cucreM IMHENHBIX YPaBHEHUU

18 Pewienne cucreM IMHENHBIX YPaBHEHUH 1

19 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpuIlbl 2X2, ero 1
reOMETPUYECKUI CMBICI M CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHUSI

20 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUIYECKUN CMBICIT U CBOMCTBA; 1
BBIUMCJIEHUE €r0 3HAYCHUS

21 [TpuMeHeHue ornpeesIuTeNs A pelleHUs] CHCTEMbI IMHEHHBIX YpaBHEHUH

22 Pemenue npuknaaHpixX 3a7a4 ¢ MOMOILBI CUCTEMBI JIMHEWHBIX YPABHEHHI

23 Penenne npukinagHbIX 3aa4 C IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH

24 KonTpoapHas padora Ne 1 mo Teme: "PanmoHanbHbIe ypaBHEHUS U HEPABEHCTBA. 1
CucreMbl TUHENHBIX ypaBHEHUN"

o5 @yHKIMS, cr1oco0bl 3a1aHus QyHKIMU. B3aumMHo oOpaTHbIE QYHKIUH. 1
Komnozunus ¢pyHkui

26 I'padux pyHkIMU. DneMeHTapHble TpeoOpa3oBaHus Tpa@uKoB QyHKIHHA 1

97 O6uacTp onpeaeneHuss 1 MHOXKECTBO 3HaueHU pynkuuu. Hymu pyHkimu. 1
[IpomexyTKkH 3HaK OCTOSTHCTBA

28 Yértable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. [pomexyTku 1
MOHOTOHHOCTH (PYHKIIHH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbosbiiee 1 HauMeHbllee 3Ha4YeHNE 1
(GYHKIHU Ha TPOMEKYTKE

30 JluHeliHas, KBapaTUIHAS ¥ IPOOHO-TMHEWHAS PyHKIIUU 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPa(UKOB ITUX (PYyHKIHIA 1

32 DJeMeHTapHOe UCCIIeIOBaHHE U MIOCTPOCHUE TPpaUKOB 3TUX (DYHKITHIA 1

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

34 Crenens ¢ nensiM nokaszareneM. buaom Herorona 1




CrenenHast GyHKIUS C HATypaIbHBIM U IIENbIM MOKaszareneM. EE cBoiicTBa u

35 1
rpaduk

36 KonTtponsnast padora Ne 2 o teme: "Crenennas Gpyukuusi. E€ cBolicTBa 1
rpapux"”

37 Apudmerndeckuii KOpeHb HaTYpaIbHON CTETICHH M €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH U €r0 CBOICTBA 1

39 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH, COIEPKAIINX CTENIEHU U KOPHU 1

40 [Ipeobpa3oBanust YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTEIIEHH U KOPHU 1

41 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHU U KOPHU 1

42 Wppannonanbuble ypaBHeHHUs. OCHOBHbBIE METObI PELLIEHUS UPPALIMOHATIBHBIX 1
ypaBHEHUU

43 Wppaunonanbuble ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATbHBIX 1
YpaBHEHUU

44 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/BI pEIIEHHUS] UPPALIMOHATBHBIX 1
yYpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUI 1

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPABHEHUI 1

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALUOHAIBHBIX YPABHEHUN 1

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPABHEHUI 1

49 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMU 0OpaTHON CTETEHH ¢ 1
HaTypaJbHBIM ITOKa3aTelIeM

50 CaoiicTBa U rpaguK KOpHsI N-Oi CTeNeHH Kak GYHKIIMH 0OpaTHOW CTENEHH C 1
HaTYpaJIbHBIM IOKa3aTesleM

51 Kontponbhas padora Ne 3 o teme: "CBoiicTBa 1 rpauk KOpHs N-0if cTeneHu. 1
WppannonanbHbie ypaBHeHHS"

52 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1




o4 Crenens ¢ pallMOHATBHBIM MOKa3aTeNeM U €€ CBOMCTBA 1
55 [ToxazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUs YPaBHEHUI 1
o7 Hcnonp3oBanue rpaduka QyHKIUM Ui PELICHUs YPaBHEHUI 1
58 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTEIbHBIX 1
ypaBHEHU U
59 [Toxa3zatenbHble ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHHHA
50 [Toka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHHH
61 Kontponbnas pabota Ne 4 o teme: "llokazatensHas ¢ynkius. [lokazaTenbHbie 1
ypaBHeHuUs"
62 Jlorapudwm yucia. CBoiicTBa orapugma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucmna. CoiicTBa gorapudma 1
65 JlecaTuuHbIE U HATypaJIbHbIE JTOTapH(PMbI 1
66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1
67 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTapU(PMBI 1
68 [IpeoOpa3oBanme BEIpaXEHUH, COAEPIKANUX JTorapr(GMbI 1
69 [IpeobpazoBanue BEIpAXKEHUH, COAEPIKAIMX JIOTapU (MBI 1
70 Jlorapudmuueckas GyHKUs, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas GyHKHUsA, €€ CBONCTBA U rpapuK 1
72 Hcnonp3oBanue rpaduka QyHKIMM Ui PELICHNs] YpaBHEHU I 1
73 Hcnonps3oBanue rpaduka GyHKUNU AJIs PELIEHUS] ypaBHEHHUI 1
74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METOBI PEIICHUS 1

JOrapupMHUUECKUX YpaBHEHUI




Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS

75 o L
JOrapu(pMHUUECKUX ypaBHEHUH

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI PEIICHUS 1
JOrapu(PpMHUUECKUX ypaBHECHUN

77 PaBHOCHIIBHBIE NTEPEXObI B PEILICHUH JOTapU(PMHUUECKUX ypaBHEHUN

78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(MUIECKUX YPaBHEHHHA 1

79 Kontponbnas padorta Ne 5 o teme: "Jlorapudmudeckas pyHKuus. 1
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHUHYC, TAHT€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa 1

81 Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI'€HC YUCIOBOI'0 apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOI'0 apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa 1

84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIe/IEHHE TPUTOHOMETPUYECKUX 1
(GYHKINI YUCIOBOTO apryMeHTa

85 TpuroHomeTpuveckas OKpyKHOCTb, OIIpeIeSICHIE TPUTOHOMETPHUYECKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpazoBaHre TPUTOHOMETPUUICCKUX BBIPKESHUIN 1

91 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BhIpAXKEHUH 1

92 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX BhIPAKEHUH 1

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BhIpAXKEHUH 1

94 Pemrenne TpuroHOMeTpUYECKUX YPaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1




96 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemienne TpUroHOMETPUYECKUX YPaBHEHHHA 1

100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

101 KonTtponpHas padora Ne 6 o teme: "TpuroHoMeTprudecKre BIPAKEHHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUs TOCIe0BaTeNIbHOCTEN. MeToa 1
MaTeMaTHYeCKOW MHAYKIUH

103 MOHOTOHHBIE M OTPaHWYEHHBIE TIOCIIEI0BATENbHOCTH. McTopus aHanmn3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckoneyHo yOBIBaroas reOMeTpUIECcKas IPOrpeccust 1

107 Cymma 6eckoHeuHO yObIBaroIeii reoMeTpu4ecKoi Mporpeccuu 1

108 JInHeNHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. opmyJia CIOXKHBIX 1
IIPOIICHTOB

109 JInHEeNHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio €. dopmyiia CIOXKHBIX 1
IPOIIEHTOB

110 Vcnonb30BaHue NPOrpeccuu Uil PELICHUs PeabHbIX 33/1a4 MPUKIaHOTO 1
XapakTepa

111 Kontponbnas padora Ne 7 mo teme: "l[locnenoBaTenbHOCTH U Tporpeccun’ 1

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNTOTHI IpaduKoB PyHKINN 1

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

115 CaolicTBa (DyHKIIUI HENPEPHIBHBIX HAa OTPE3KE 1

116 Meroa MHTEPBAJIOB JUIs PELLIECHUs HEPABEHCTB 1




117 Meron UHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1
118 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
119 [TpumeneHne CBOWCTB HETIPEPBIBHBIX (DYHKLUHN IS pEIICHHS 3a/1a4 1
120 [IpumeneHne CBOMCTB HETIPEPHIBHBIX (DYHKIMN JJIs1 pEIICHUS 3a/1a4 1
121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKITUU 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3MYECKUNA CMBICIT POU3BOIHOMN 1
124 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIHH 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QpyHKIUN 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUNA 1
127 [TpousBoaHBIE I€eMEHTAPHBIX (PYHKINN 1
128 [IpousBoaHast CyMMBI, POU3BENIECHHS, YACTHOTO M KOMIIO3HIIUU (PYHKINH 1
129 [Tpou3BoiHas CyMMBI, TPOU3BECHUS, YACTHOI'O U KOMIIO3ULIUH (PYHKITHI 1
130 [IpousBoiHas CyMMBbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (DYHKIIUHN 1
131 Konrtponsnas padora Ne 8 mo teme: "IIpousBogHas” 1
132 [ToBTrOopenue, 0600IIEeHNE, cUCcTeMaTH3aIMs 3HaHUH: "OyHKIN" 1
133 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3aIus 3HaHui: ""Y paBHeHUS " 1
134 [ToBTOpenue, o6obmeHue, cuctemaTu3anus 3Hanuit:"[Iporpeccun. 1
[IpousBognas"
135 [TpomexyTouHas aTTectanus. MiToropas KOHTpoJpHas paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alusl 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136




11 KJIACC

KosanuyecrBo
Ne i/ Tema ypoka Jdara nzydyenus
4acoB
Bcero

1 [TpuMeHeHne NPOU3BOJHOM K MCCIEI0BAHNIO (DYHKIIMH HA MOHOTOHHOCTB U 1
JKCTPEMYMBI

5 [IpumeneHne mpon3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
JKCTPEMYMBI

3 [IpumeneHne mpon3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
KCTPEMYMBI

4 [TprMeHeHne NPOU3BOJHOM K MCCIEI0OBAHNIO (DYHKIIMHA HA MOHOTOHHOCTB U 1
JKCTPEMYMBI

5 [IpumeneHne mpon3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
IKCTPEMYMBI

6 [Ipumenenne mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIUN HAa MOHOTOHHOCTD U 1
KCTPEMYMBI

7 HaxosxaeHne HanOobIIero 1 HAaMMEHBIIETO 3HaYeHUs! HETPEPhIBHOMN 1
(GYHKLINU Ha OTpe3Ke

8 Haxoxnaenne HauboIb11ero 1 HAMMEHbILIEr0 3HAYEHHsI HETIPEPhIBHOM 1
(GYHKIIUM Ha OTpe3Ke

9 HaxoxneHnre HanboIbIIero 1 HaMMEHbIIEro 3HaYeHHs HETIPEPbIBHOM 1
(GYHKIIUM Ha OTpe3Ke

10 BxonHast koHTposibHas paboTa. 1

11 HaxoxneHnre HanbobIIero 1 HaMMEHbIIEro 3HaYeHHs HETTPEPbIBHOM 1
(GYHKIIUM Ha OTpe3Ke

12 Haxoxxaenne HanOobIIEero ¥ HAUMEHBIIETO 3HAYSHUsT HEPEPhIBHOM 1

(byHKIMU Ha OTpe3Ke




[IpuMeHeHre NPON3BOIHOM I HAXOKICHUS HAUITY4IlEero PeIeHNs B

13 1
MPUKIIAIHBIX 3a7auax

14 [IpumeHeHre TPOU3BOTHOM JISI HAXOXKIACHHSI HAWTYUIIIETO PEIICHUS B 1
MIPUKITATHBIX 3a7a9ax

15 [TpuMmeHeHre TPOU3BOJHOMN AJIs OMPEeNIEHUsI CKOPOCTH U YCKOPEHUS 1
nporecca, 3aIaHHOro GopMyJIoi Uik rpadpuKomM

16 [IpumeHeHre MPON3BOIHON AJISl ONIPEACIICHUS] CKOPOCTH U YCKOPEHUS 1
npolecca, 3a1aHHOro GopMyJIoi Ui rpaduKomM

17 Komrmozumus ¢pyHKIui 1

18 Komnosurus ¢pyHKImii 1

19 Komrmozumus ¢pyHKIui 1

20 ['eomeTpuyeckue 06pa3bl ypaBHEHUH HA KOOPIUHATHOM MJIOCKOCTH 1

21 I'eomerprueckue 0Opa3sl ypaBHEHHIA HA KOOPAMHATHON TUIOCKOCTH 1

29 Konrtponsnas padora Ne 1 o teme: "MccnenoBanue GpyHKIUI ¢ TOMOIIBIO 1
MPOU3BOJHOMN"

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1

24 [TepBooOpazHbie snemMeHTapHbIX GyHKIMH. [IpaBuia HaxoXKACHUS 1
NepBOOOPA3HBIX

o5 [TepBooOpazHbie snemMeHTapHbIX GyHKIMH. [IpaBuia Hax0XKACHUS 1
epBOOOPA3HBIX

26 WNuTerpan. ['eoMeTpudecKrii CMBICT HHTETpaIa 1

27 Brruncnenue onpenenéHroro naterpaia mo gpopmyne Herotona-Jleitbnura 1

28 Boruncnenue onpenenénHoro narerpana no gpopmyine Hototona-JleitOnuna 1

29 [Ipumenenne nHTErpaia 1 HaXOXKACHUS TUIOMIAAEH TIIOCKUX QUTYp 1

30 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS 00bEMOB T€OMETPHUECKUX TEIT 1

31 [Tpumeps! pemenunit uddepeHaIbHbIX ypaBHEHUN 1

32 [Tpumeps! pemennii nuddepeHInaTbHBIX YpaBHECHUI 1




MaremMaTruueckoe MOACIINPOBAHUC PCAJIBHBIX MMPOUCCCOB C TIOMOIIIBIO

33 . 1
nuddepeHIaTbHBIX YPaBHEHUH

34 KonTponsHas padora Ne 2 o teme: "lIlepBooOpa3Has u uaTerpan’ 1

35 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu 1

36 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpuyeckue GyHKINN, X CBOHCTBA U TpaduKu 1

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C ITIOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1

46 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1

48 KonTponbnas padota Ne 3 o reme: "I"pauku TpUroHoMeTpuIeCKuX 1
¢byukuii. Tpuronomerpuyeckrue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEIIbEHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(hMUIECKUX HEPABEHCTB 1




o4 OCHOBHBIE METO/IbI pelICHUS JTorapu(PMUUECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUIESCKUX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI peIIeHUs JIoTapu(HPMUIECKUX HEPABEHCTB 1

o7 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PEIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHAIBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1

61 I'padmueckne MeTOIBI peICHHS HPPALIMOHAIBHBIX YPaBHEHHH 1

62 ['padmyeckue METOABI pelIeHHS UPPAIMOHATBHBIX YPaBHEHUN 1

63 I'paduaeckne METOIBI peIICHHS TOKA3aTEIbHBIX YPAaBHECHHUI 1

64 ['padpraeckue METOIBI pelIeHUs IMOKa3aTEIbHBIX HEPABESHCTB 1

65 I'paduueckue meTos! penieHus JorapupMUIECKUX ypaBHEHUN 1

66 I'paduueckue MeTo bl pelIeHUs JOrapuPpMUUECKIX HEPABEHCTB 1

67 I'padmuueckue meTop! penieHus JorapupMUIECKUX HEPABEHCTB 1

68 I'paduueckue MeTOIbl PELICHUs TOKA3aTeNbHbIX U JOrapu(PMUUECKUX 1
ypaBHEHUU

69 I'paduueckue MeTOIbI PELICHUs IOKA3aTeNbHbIX U JOrapu(pMUUECKUX 1
ypaBHEHUNU

70 I'padudeckne METOIBI pEeIICHHS MTOKA3aTEeIbHBIX U JIOTapU(HMUIECKUX 1
HEPaBEHCTB

71 I'paduueckue MeTo bl pelIeHHs OKa3aTeIbHBIX U JIOTapu(MUIECKUX 1
HEPaBEHCTB

79 KonTtponsHas padora Ne 4 o teme: "HppanunoHanbHble, MoKa3aTeIbHBIE U 1
norapudmuyueckrue HepaBeHcTBa"

73 KommuiekcHbie uncna. Anredpanyeckas U TpUroHOMeTpudeckasi opMbl 1
3aITUCH KOMIUIEKCHOTO YHCITa

74 KommuiekcHbie uncna. Anrebpandeckast 1 TPUTOHOMETpHUYEcKasi pOpMbI 1




3alliuCu KOMIIJICKCHOT'O YHCJia

75 Apudmerraeckue onepanuy ¢ KOMIUIEKCHBIMH YHCIaMHU 1
76 ApudmeTnieckre onepanuy ¢ KOMITIEKCHBIMHA YUCIIAMU 1
7 N300pakeHne KOMIIEKCHBIX YMCE HAa KOOPIAMHATHON INIOCKOCTH 1
78 N3o0pakeHre KOMIUICKCHBIX YHCET Ha KOOPAMHATHOM IJTIOCKOCTH 1
79 ®opmyrna Myaspa. KopHu N-oii cTeneHnu U3 KOMIUIEKCHOTO YKcia 1
80 ®opmyna Myaspa. Kopau n-oif creneHu U3 KOMILUIEKCHOTO Yncia 1
81 [IpuMeHeHHEe KOMITJICKCHBIX YHCEN ISl pEIICHUs (PU3NIEeCKUX U 1
reOMETPHUYECKUX 33]a4
82 Kontponbnas paborta Ne 5 o reme: "KomriekcHblie yncna' 1
83 HarypanbHble U 1ensie yucia 1
84 HatypanbHble U 1ienbie yrcia 1
85 [IpumMeHeHre MPU3HAKOB AETMMOCTH HENBIX YUCEIT 1
86 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIeNIbIX YHCeT 1
87 [Tpumenenune npusHakoB aenumocty 1ensix yucen: HOJl m HOK 1
88 [Mpumenenne nmpu3HakoB jgenumocty 1enbix gucen: HOJl u HOK 1
89 [TpuMmeHeHre TPU3HAKOB AETMMOCTH IIENIbIX YHCE: OCTATKU MO MOAYJIIIO 1
90 [IpuMeHeHne MpU3HAKOB ASIMMOCTHU LETBIX YUCEN: OCTATKH 110 MOIYJIIO 1
o1 [TpumeHeHre MPU3HAKOB AETUMOCTH IIENIbIX YHCEN: alropuT™ EBknnna ans 1
pelleHus 3314 B LIEJIbIX YHCIax
92 KonTponbras padota Ne 6 o reme: "Teopust mensix gncen” 1
03 CucreMa 1 COBOKYTHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CHCTEMBI i CHUCTEMBI- 1
CIIEJICTBUS
04 CucreMa 1 COBOKYITHOCTh ypaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI i CHCTEMBI- 1
CJIEJICTBUS
95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U COBOKYITHOCTEH PAIlHOHATBHBIX 1




YpaBHEHUU

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U COBOKYHHOCTCﬁ HppaliOHAJIBbHBIX

96 . 1
ypaBHEHHIA

97 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH IOKa3aTeNIbHbIX 1
ypaBHEHU U

98 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNIbHBIX 1
YpaBHEHUU

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYIHOCTEH JIorapu(pMUUECKUX 1
YpaBHEHUU

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYIHOCTEH JIorapu(pMU4YeCKUX 1
ypaBHEHUU
[IpumMeHeHne cucTeM K PelICeHUI0 MAaTeMaTHUECKUX 3aj1ad M 3a/1a4 U3

101 pa3IUYHbIX 00J1aCTe HayKu U peanbHOM )KU3HU, MHTEPIIPETALMS 10Ty YEHHbIX 1
pe3yJIbTaToB
[IpuMeHeHne cHCTeM K pelIeHUI0 MaTeMaTHUECKUX 3aj1ad 1 3a]1a49 U3

102 pa3IUYHBIX 00J1aCTeH HayKu U peanbHOM )KU3HU, MHTEPIIPETALMS IOy YEHHbIX 1
pe3yJIbTaToB
[TprMeHeHrEe HepaBEHCTB K PELICHUI0 MaTEeMaTHUECKUX 33]1a4 1 3a/1a4 U3

103 pa3InYHbIX 001aCTe HAYKH U peaNbHOM KU3HU, HHTEPIpEeTalns MOJyYSHHbIX 1
pe3yJIbTaToB

104 KonTtponpHas padora Ne 7 mo teme: "CucTeMbl paliioHaIbHbBIX, 1
UpPpalMOHATIBLHBIX MTOKA3aTeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHHH"

105 PanonanbHble ypaBHEHUs ¢ TapaMeTpaMu 1

106 PannonanbHbIe HEpaBEHCTBaA € TapaMeTpaMu 1

107 PanronaneHbIE CUCTEMBI ¢ TapaMETPAMU 1

108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1

109 HppannoHaibHbIe CHCTEMBI C TapaMeTpaMu 1




110 [Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C lTapaMeTpaMu 1

111 ITokazaTenbHBIE CUCTEMBI C TITapaMETPaMHU 1

112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

113 JlorapugpmuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C TapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuroHomMeTpudecKrue CUCTEMBI C TTapaMeTpamMu 1

117 ITocTpoenue u ucciaeaoBaHUE MATEMATUUYECKUX MOJIEIEH PEATbHBIX CUTyalluid 1
C TIOMOIIIBIO YPaBHEHHH ¢ TTapaMeTpaMHu

118 [TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJIeNIel peabHbIX CUTYaIUil 1
C TIOMOIIIBIO CHUCTEM yYpaBHEHUH C apameTpaMu

119 [TocTpoeHue u nccnenoBaHUE MATEMATHYECKUX MOJIEIIEN PEANIBHBIX CUTYalluH 1
C TIOMOIIIBIO CHCTEM YpaBHEHUH C mapameTpamMmu

120 KonTposnbnas pabora Ne 8 o teme: "3agaun ¢ napamerpamu”

121 [ToBTOpeHue, 060061IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpEeHnue, 06001mIeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHuUs"

123 [ToBTOpeHue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctemsl 1
ypaBHEHUN"

124 [ToBTOpenue, o6obeHne, cucTeMaTu3aius 3Hanuii: "HepaBencTsa"

125 [ToBTOpenue, 060061meHne, cucreMaTu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHme, 0000MmEeHNe, cucTeMaTH3aIus 3Hanui: "HepaBencTra"

127 [ToBTOpenue, 0600IeHNE, cucTeMaTh3anus 3Hanuii: "[Ipon3BogHas u e€ 1
npuMeHeHue"

128 [ToBTOpenue, 0600meHne, cucreMaTu3aius 3Hanui: "[IponsBoanas u e€ 1
npuMeHeHue"

129 [ToBTOpenue, 0600MeHNE, cucTeMaTH3anus 3Hanuii: "[Ipon3BogHas u e€ 1

npuMeHeHue"




[ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "MHTerpan u ero

130 ; 1
PUMEHEHHUE
131 [ToBTOpenue, o6o0mIeHNe, cucTeMaTu3anys 3HaHui: "OyHkuun" 1
132 [ToBTOpeHme, 0000IIEHUE, cCCTeMaTH3alusl 3HaHui: "DyHKIUn" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "Oyakuun" 1
134 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3alIMsl 3HAHUH 1
135 [IpomexyTounas arrectanus. itoroBas KoHTposibHas paboTa 1
136 IToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3aIIHsl 3HAHUH 1
OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 136




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» MaremaTuka. AnreOpa 1 Hayajla MaTeMaTH4ecKoro aHanusa, 10 kimacc/
Mepaznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; noa peaaxuueit
[Toponsckoro B.E., O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO

N3 narensckuit nentp « BEHTAHA-I'PA®y; AxiimoHepHOE 00I1IECTBO
«3narensctBO «IIpocBemieHne

» Maremaruka. Anredpa U Hayaia MaTeMaTH4eCcKoro aHanusa, 11 kmacc/
Mepaznsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; noa peaaxuueit
[Tononbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®y; AkuinoHepHOE 0011IECTBO
«M3patenbcTBO «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA
- AnreOpa u Havasia MaTeMaTtuyeckoro aHanuza. 10 kiacce. YriryOsieHHbII
ypoBeHb. MeTroandeckoe rnocooue - byrko E.B., Mep3asak A.I'. u ap.

- AnreOpa u Havalla MaTeMaThyeckoro ananusa. 11 kmace. YriryOiieHHbIH
ypoBeHb. MeTroandeckoe rnocooue - byrko E.B., Mep3asak A.I'. u ap.

- Anrebpa u HavaJla MaTeMaTUYECKOro aHanu3a. JuaaKkTHyecKkue MaTeprabl.
11 knacc. [Ipodunbnbiii ypoBens - Conomun B.H., Cton6os K.M.,
IIparyceBuu M. 4.

- TemaTuueckuit COOpHUK 3a1aHui AJ1s MOAT0TOBKU K EI'D mo maTemaruke:
10-11 xmaccer - Cemenko E.A.

- EI'D. Marematuka. [IpoduinbHbiil ypoBeHb. 36 TUIIOBBIX K3aMEHAIIMOHHBIX
BapuanToB. [lox pen. SAmenko U.B. (2023, 224c.)

- EI'D 2023. Maremaruxka. [IpodunbsHbiii ypoBeHb. ['0TOBUMCS K HTOTOBOM
arrectannu. CemenoB A.B., Tpenanun A.C. u np. (2023, 208c¢.)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/subject/lesson/

https://www.yaklass.ru

https://infourok.ru

https://skysmart.ru/articles/mathematic

https://school-science.ru



https://urok.1sept.ru
https://shkolkovo.net
http://school-collection.edu.ru

KOHTpOJIbHO — U3MEPUTEIIBHBIE MATEPHUATIBI
10 kmacc
CraproBas KOHTpoJbHas padora 10 kaacc

BAPHUAHT 1
1.

3anuiuTe B OTBETE HOMEPA BHIPAKEHUH, 3HAUEHUSI KOTOPBIX MOJIOKUTEIbHBI.
Homepa 3anuwume 6 nopsaoke eo3pacmanus 6e3 npobenos, 3anamvlx u Opyeux
OONOJHUMENbHBIX CUMBOJLO8.

2 3 ~2,5-3

=7 z)—(—Q6%(—0§)3)7;§:§‘

0.32-0.3
3 4 4) = ’

—24ab— (—4a+3b)? _ a=+"1,b=>5

Haiigute 3HaueHHe BBIPAXKCHUA npu

> =2
Pemure ypaBHeHUE X =2x+ 8.
Ecnu kopheti neckonvko, 3anuwiume ux ¢ omeem 6e3 npobenog 6 nopsioke 603pacmaHus.

4.

N3BecTHO, UTO B HEKOTOPOM PETHOHE BEPOSITHOCTH TOTO, UYTO POJUBIIUNCS MIIJEHEIT
okaxkercs MaibuukoM, paBHa 0,512. B 2010 r. B stom permone Ha 1000 pomuBmIHXCS
MJIQJICHIIEB B cpeHeM npunuioch 477 neBouek. Ha CKOMbKO yacToTa pOXKACHUS JIE€BOYEK B
2010 r. B 3TOM peruoHe OTIMYAIacCh OT BEPOSITHOCTH 3TOTO COOBITHSA?

Paccrosinue S (B MeTpax) 10 MecTa yaapa MOJIHMHM MOKHO MPUOINKEHHO BBIYUCIUTD IO
¢dopmyne s = 330t, rae t — KOTUYECTBO CEKYHJ, MPOIIEANINX MEXKIy BCHBILIKOH MOJHUU U
yaapoMm rpoma. Ompenenure, Ha KaKOM pPacCTOSIHMM OT MECTa yAapa MOJHHUHM HAaXOJIUTCS
Habmoaarens, ecnu t = 10 c. OTBeT naiite B KWIOMETpax, OKPYIJIUB €ro 0 LEIbIX.


http://school-collection.edu.ru/

Haiigure HanMensblee 3HaU€HUE X, yIOBJIETBOPSIOIIEE CUCTEME HEPABEHCTB

6x+18 <0,
x+82>2.

Wpe Hano noamucats 880 oTKpbITOK. EXXEHEBHO OHA MOANMCHIBAET HA OJHO U TO XK€
KOJINYECTBO OTKPBITOK OOJbIlE 10 CPABHEHHUIO C MpEAbIAyIUM JHeM. M3BecTHo, uTO 3a
nepBbiii geHs Hpa mnonmucana 10 otkpsiTok. Ormnpenennte, CKOJIBKO OTKPHITOK OBLIO
MTOATMKMCAHO 32 BOCBMOM JIeHb, €CJIU BCs paboTa Oblia BEITIOJHEHA 3a 16 qHE.

Touka O — HEHTp OKPYKHOCTH, Ha KOTOpOW yexar Touku S, T u V Takum obOpazom,
yt0 OSTV — pom6. Haiinute yron STV. OTBeT naiite B rpamycax.

B OKkpyXHOCTP BIHCaH pPaBHOCTOPOHHMM BOCBMHUYIOJBHHUK. Halinure BenuunHy
yraa ABC.

10.

Cropona pomba paBHa 65, a mmaroHans paBHa 104. Haiimure
Iomaab pomoa.



11.

(x—35)2 < V7(x—5).

Pemnre HepaBeHCTBO

12.

Paccrosinne mexnay npucransmMu A u B paBrHo 63 kM. I3 A B B no TeueHuro peku
OTMpaBWICS IUIOT, & 4Yepe3 4ac BCJEJ 3a HUM OTHpPaBWIACh MOTOpHAs JIOAKA, KOTOpas,
mpuOBIB B MyHKT B, ToT4ac moBepHyia oOpaTHO U Bo3Bpartuiachk B A. K aToMmy BpeMeHH TUIOT
npomien 20 kM. Haiiaure CKOpocTh MOTOPHOM JIOJKK B HEMOABUKHOW BOJIE, €CJIM CKOPOCTh
TeUeHUs peKu paBHa 4 kM/4. OTBET AalTe B KM/4.

BAPUAHT 2

0,9-(—10)* — 120.

Hatinute 3HaueHne BhIpa)keHUS

2.
a2—9b2_ 1 1 84 ) 41
— | = - a=08=, b=4=.
HaﬁﬂHTe 3HAUYCHHC BbIPAKCHUA 3ab 3b a IIpu 7 7
3.
x> +6 = 5x.

Haiinnre kopHU ypaBHEHMS
Ecnu kopneii neckonvko, 3anuwiume ux ¢ omeem 6e3 npo6enog 6 nopsoKke 603pacmaHus.

4.

Ha »K3amMeHe 1O TeoMeTpUM WIKOJBHHUKY JOCTaércs OJHa 3ajada W3 COOpHHUKA.
BepositTHOCTB TOTO, 4UTO 3Ta 3a/1a4a 1o Teme «YTuby», paBHa 0,1. BeposTHOCTH TOTO, YTO 3TO
okaxkeTcs 3amava no teme «Ilapamienorpammy», paBaa 0,6. B cOopHuKe HET 3a/1a4, KOTOPBIE
OJTHOBPEMEHHO OTHOCSTCS K 3TUM JBYM TemaMm. Haiinure BepOSTHOCTH TOTO, 4YTO Ha
9K3aMEHE MIKOJIbHUKY JOCTAaHETCS 3a/1a4a 110 OJTHOM U3 ITUX JIBYX TEM.

B dupme «3x, npokaudy!» cCTOMMOCTh TIOE37KM HA TaKCH (B pyOJIsSIX) pacCUYUTHIBACTCS 1O
dopmyne C = 150+11 - (t —5) , rmet— AIUTENBFHOCTh MOE3JKH, BHIPAXKCHHAs B MHUHYTax
(t > 5). TTonb3ysce 3T0M (HOPMYJIOH, paCCUUTANTE CTOMMOCTD | 3-MHHYTHOM MOE3IKH.

Vkaxure PEeHICHUC CUCTEMbI HCPABCHCTB!



3) -

Las
.
b
L
e

Typuct umer w3 OJHOTO TOpoaa B APYIroW, KaKIbIH JEHb MPOXOoAs OOJbIIe, 4YeM B
NpEeabIAYIIHI J€Hb, HA OJHO U TO K€ paccTosiHhe. M3BECTHO, UTO 3a MEPBBIA JE€Hb TYPUCT
npomien 11 kumomerpoB. Omnpenenure, CKOJIbKO KWJIOMETPOB MPOIIEN TYPUCT 3a TPETUH
JIeHb, €CJIM BECh IyTh OH Mpouien 3a 6 JHEH, a pacCTOSIHUE MEXIy TOpOoJlaMU COCTaBJISET
81 kmomerp.

8.
B O
\ ﬁ}\
A D

B mapamtenorpamme ABCD muaromans ACB 2 pasa  Gonbime  CTOPOHSBI AB

o]
u LZACD =169 . Halimure MeHpmumil yros Mexay AUAroOHaIsIMU Iapajuienorpamma.
OTtBer naiiTe B rpagycax.

Yy
>

Yetsipéxyronsuuk ABCD Bnucan B okpyxHOcTb. Ilpsimbeie AB u CD nepecekatorcss B
touke K, BK =6, DK =10, BC = 12. Haitnure AD.

10.



4 H D Beoicora BH pomba ABCD pequr ero cropony AD na
OTpPE3KHU AH =64y HD = 16, Haiinure mnomaas pomoa.

11.
x2 - 2x+2
3

Pemnre HepaBeHCTBO

12.

Ot npucrtanu A k npucrtaHu B, paccrosHue Mexay KOTOpeIMH paBHO 153 Kwm,
OTIIPaBWJICSI C IOCTOSIHHOM CKOPOCTBIO IEPBBIM TEIUIOXOA, a uepe3 4 yaca IOCIE ITOro
CIIEIOM 3a HUM, CO CKOpPOCTbIO, Ha 16 KkM/4 Oomblieil, ormpaBuics BTopoil. Haiimute
CKOpOCTH TIEPBOTO TEIIOX0/1a, €CIIM B IYHKT B 00a Temoxo/a mpuobLn OJHOBPEMEHHO.

KonTtposibHas padora: "PanroHanbHble ypaBHEHHS U

HEepaBeHCcTBA"

Bapmuanr 1
1. Pemuts:

2x+3 _ x—3 _

x2-2x  x2+42x
2. Pemuts:

_ 2_

a)w< 0: 6)"210—’“'252 0.
x—3 X4—4x—12

1 1 n+3
3. YpocTuTh BhIpaxkeHue ( + ) : .
n2-n  n?+n n2-1

4. PemuThb:
x*—x3—-3x%?+4x—-4=0.
Bapmuanr 2
1. Pertuts:
2x+4 x-—4

x2—x x%+4+x




2. Pemits:

x—2)(x—4 x2-8x+16
a) &Y . gy X TBxH6
x+3 x2-3x-10
3. YOpoCTUTE BBI ameHHe( L ! ) n-2
’ p p n2-n  n2+n)  n2-1'

4, Pennrs:
x*4+x3—-8x?—9x—-9=0

KonTposnbHas padora: "Crenennas @ynkius. E€ cBolicTBa u
rpadux"

Bapuant Ne 1.

1. Haiitu oOnacte onpeneneHus GyHKIUU: a) Y =+ [2x—x%: 6)y = : 95)3 .
X+

1
2. TloctpouTts rpaduk pynkuuu y = (x +1)2. Haiitu ee 06aacth onpeaeneHus u

MHO>KECTBO 3HAYECHUU.
3. Haiitu dyHKuuio, oOpaTHyIO K JaHHOMU, €e 00JacTh ONpeIeJICHHs] U MHOKECTBO

3Ha4eHui: a) y =vx—-3;0)y =3x—5.

Bapuant Ne 2.

1. Haiitu o61acTh onpeenenns pyHkuuu: a) y =~/5x —2x° ; 6) y =— 4

(x-1°
1
2. TloctpouTts rpaduk dynkuuu y = (x —1)3. Haiitu ee o6nactb onpeaencHus u

MHO’KECTBO 3HAYECHUM.
3. Haiitu dynxmmro, 00paTHyIO K TaHHOH, €e 00JIaCTh ONPEIEICHUsI 1 MHOKECTBO

3Ha4YeHUi: a) y =Vx+2;0)y = 2x +4.

KonTtpoabHas padota: "CBoiicTBa U rpaduk KOpHs N-0if
creneHu. MppannonanbHble ypaBHEHUSA "
Bapuanr 1
1. Ykaxute 06sacTh onpenenaeHus: QyHKIUH

y=(x-1)* unmoctpoiiTe cxeMaTH4yecKH ee rpadux.
2. Haitnure ymin, Ymax Ha oTpeske [-2; 1] pyHkiun



x®
y o
3. CpaBHurte uncia ¢ exunumeit: a) 0,23 6) 7,2,
4. Haitnure QyHKIHIO, 00paTHYIO K TaHHOM:
y=2x+5.
5. Pemute ypaBHeHHS:

a) ¥x—-3=2; 6)V2x—x2=-10;
B) XX +x+4 =4

r) V4x2-3x-1 =x+ 1.

Bapuant 2
1. YKaxuTe MHOKECTBO 3HAYCHHUH (PYHKITUN
y =-x%+ 2 u nmocTpoiiTe cxeMaTH4eCKH ee rpaduK.

2. Haitnure ymin, Ymax Ha otpeske [-1; 2] nns
4

byHKIUU 'y = %;

3. CpaBHute uncia ¢ exununeii: a) 5,.2%% 6) 1,172
4. Haiinure pyHKUUIO, OOpPAaTHYIO K JaHHOM:
y=Tx-1
5. Pemnre ypaBHeHus:
a) Yx+1=4;
0) Vxl—x-3=3

B)VZX—3=-16
r)vV3x?+5x+8=3+x

KonTtposnbHas padora: "[lokazarenbHas GyHKIHUS.
[TokazarenbHblC ypaBHEHHUS"

Bapmuanr 1
Al. Kakas ¢pyHKIMS ABISIETCS BO3PACTAIONIECH?

1. y=02" 2 y=3" 3.y:(gj 4.y=2""
A2. Haiigute obnmacTs 3HaueHus Gpyaknun y =3" —6.
1. (—oo;400). 2.(0;400). 3.[-6;4+00). 4. (= 6;+0).

A3. Pemute ypaBuenue 81-3" :é

1.-2. 2.—6. 3.2. 4.3.
A4. Pemute HepaBeHCTBO 827" >4,

1 (-0;2). 2. (040). 3. [2400). 4. (-o06).



AS. Onpenenurte HanOOJbIIIEE U3 YUCE.

() oy e of)

B1. pemmre ypapuenue  9* +2-3"1 -7 =0.
Bapuant2
A1l. Kakas ¢pyHKIms sBsieTCsl yOBIBAIOIICH?

1. y=02" 2. y=3" 3. y:[g) 4.22".
A2. Haiinure 06macthb 3Hauenus GpyHkiuu y =2"°,
1. (~oo+0)  2.(040) 3.[-6+0) 4. (6;+0)
A3. Pemute ypasHenue 2" = 242 .
1-2 24 3.2 4.3

1 (1j3+x
A4. Pemnte HEpaBEeHCTBO — < =] -
1. (~o;-5]  2.[-L+w) 3.[-5+0) 4. (-0

AS. Onpenenute HAaMMEHBIIEE U3 YUCEI
-3
1. 4% 2. (Ej 3. 42 4.1

B1. Pemute ypaBaenue 5 —2.5°1 -23=0

KonTtpoabsHas padora: "Jlorapupmudeckas GyHKITHS.
Jlorapudmuueckue ypaBHeHus"

Bapuanrt 1

1. Haiigure obmacts onpenenenus Gpyukmun y = 1g(5x — 3).
2. Pemmre ypaBHEHHUE:
1) log:1(2x +5) = =2;

7

2) loge(x? 4+ 5x — 10) = loge(x + 2).
3. Pemnre HepaBeHCTBO logg 3(x + 6) = logg3(4 — x).

logs8+10g42
4. BeruncnuTe 3Ha4YE€HNE BBIPAKEHUS e L
2logz12-logs16

5. Pemure ypaBHeHuUe:
1) logs(x — 1) + logs(x + 3) = 1; 2) log,x + 25log,.2 = 10.



Bapuant 2

1. Haiinute obmacte onpenencuus pyukiuu y = 1g(4x + 5).
2. Pemute ypaBHEHUE:

1) log,s(3x — 1) = %;

2) log;(x?> — 12x — 4) = log,(8 — x).

3. Pemnte HepaBeHCTBO [0gg 4(Xx — 5) < logg 4(7 — x).

lg300-1g3

4. BbIYMCIUTE 3HAYECHUE BBIPAKECHUS ———————.
3logeg2+logg27

5. Pemute ypaBHeHue:

1) loge(x + 1) + loge(2x + 1) = 1; 2) logsx + log,5 = 2.

KonTposbHas padora: "TpuroHoMeTpuuecKue BhIpaXKECHUS U
TPUTOHOMETPUYECKUE YPABHEHUS "

BapuanT 1
1. BwiGepure BepHOE PaBEHCTBO:
a) cos(a + f) = cosa + cospf;
6)cos(a + ) = cosacosf + sinasinf;
B)cos(a + ) = 2COSa:—BCOS a;—ﬁ;
r)cos(a + ) = cosacosf — sinasinf.

2. YxaxwuTe 3HaYCHHUE BBIpaXeHHus 12sin % cos 1_nz:
a)3; 6)3v2; B)3V3; .
3. Beruncnure sin32°cos77° — sin77°cos32°

Zsin(3n—oc)+cos(37n+oc)

4. YmpocTuTte BbIpakeHHe

sin (a+m)
o . 3 31
5. Haiioure tg2a, ecnmu sina = U < a<?2m.
. . V3
6. Pemmre ypaBHEeHUE cOS7X - Sin2x — sin7x - cos2x = -
sin3a+cos2a-sina
7. JIOKaXUTe TOXKIECTBO , = ctgla
cosa+sin2a—cos3a
8. Haiinure aGecnmcchl Touek nepeceyeHus rpadukoB QyHKIUN Yy = 3C0SX U Y =

6sin2x.
T . 5
9. Bemuucnure: tg (Z — arcsin E)

10. HaiinuTe MHOKECTBO 3HAUCHUH (PYHKINU
y = 6sin?6x — \V/3sin6x + 6cos%6x + cos6x

Bapuanr 2



1. Bribepute BepHOE paBEHCTBO:
a) sin(a + B) = sina + sinf;
0)sin(a + B) = sinacosp + sinacosp;
B)sin(a + B) = ZSinazﬁcos #;
r) sin(a + B) = sinascosf + sinfcosa.

2. YxaxwuTe 3HaYCHUE BBIpAXKEHUs 8sin % cos g:
a)2; 6)2V2; B)4V2; )4
3. Beruncnure sin43°cos73° — sin73°cos43°

2cos (5n—a)+sin(37“— a)

4. VYupocture BbIpaXXeHHE
cos(m—a)

o 4 3
5. Haiigure tg2a, eciiu cosa = —gunm <a< -

. . V2
6. Pemure ypaBHeHue Sindx - sin5x — cos4x - cos5x = >

sina+sin2a+sin3a

7. JloxaxkuTe TOXKIECTBO =tgla

cosa+cos2a+cos3a
o [
8. Haiiure aGerucch! ToUek nepecedeHus rpadpukoB GyHKIHE Y = V2 cos (Z + x) —
cosx nuy=1.
n 4
9. Bebruucnure: tg (Z + arccos E)

10. Haiigute MHOKECTBO 3HaYCHHUH QYHKIIMU
y = 5c05210x — sin10x + 5sin?10x + V3cos10x

KonTposbHas padora: "l[locinenoBaTtenbHOCTH U ITporpeccun’”

Bapuant 1

1. Beruucaure 1, 5 u 100-i1 yneHBI MOCIEAOBATEILHOCTH, €CIH €€ n-H 4YiIeH 3aJaeTcs

%, = (-1)" 2n 1.
hopmymoit 3+n
2. IlpeacraBprTe OECKOHEUHYIO TEPHOIUYECKYIO AecATHYHYIO npoOb 1,(18) B BHIE
OOBIKHOBEHHOM Jpo0Hu.
3. HaiiguTe npou3BOIHYIO (PyHKITUH.




3 1 .
y=5xt - 227 — -7 y=2~,f;+—smx—3tgx;
a) Sx 6) 2
X
= Jx (52 -3 I
B) Y * r)
4. Haiinute yrmoBod — koadduumeHt  kacatenpHOW K rpaduky  (GYHKUUH
i
y=-3sin2x+5¢cos3x -7 va_E'
B TOUKE C abcIuccon
_ 2
5. Jlokaxure, YTOo (QYHKIUSA y=Qx+3) YIIOBJIETBOPSIET ~ COOTHOIICHUIO

3y=(2x+5)5-g.

6. Haiinure 3HameHaTtenb OECKOHEYHO YOBIBAIOIIEH TIE€OMETPUUECKON MpOrpeccuu, y
KOTOPOM KaKJplii WwieH B 6 pa3 00Jbllle CyMMbI BCEX €€ MOCIENYIOLINX YWICHOB.
BapuanTt 2
1. Beruucnure 1, 7 m 200-i 4neHBI IOCJIEAOBATEIIFHOCTH, €CIH €€ #n-H dJIeH 3amacTcs
dopmytoii T = (-D" (2 +3nm).
2. TlpencraBpTe OCCKOHEUHYIO MEPHOJUYECKYIO JECATHYHYIO aApodb 2,(27) B BHIE

OOBIKHOBEHHOM Jpo0Hu.
3. HaiiguTe npou3BOIHYIO (DYHKITUH.

3 1 1
y=7x +3x" - +4; y=—3£+—cosx——ctgx;
a) 7x 6) 3 2
X
F= .
B)y:&[—2x+1); F) x2 -1
4. Haiinute yrmoBoit  koadduuumeHt kacatenbHOW K rpaduky  (GYHKUUH
T
. Xy =—.
y=—7eosIx+2sm3x-3 o ee abcmuccoit ©3
_ 10
5. [Joxaxwure, urto GyHKIUSA y=Q2x+5) YIAOBJIETBOPSAET  COOTHOLIEHUIO

8000y (2x+5)"7 -y = 0.

6. CymMmMa OeckoHEUHOU yOBbIBaroIlel IeOMEeTpUUYECKOil mporpeccuu paBHa 4, a cymMMma
KBaJIpaToB €€ uieHOB paBHa 48. HailauTe nepBblid YieH U 3HAMEHATENIb IPOTPECCUH.



KontposnrHas padora: "[IpousBognas”

Bapuant Ne 1.

1. CocraBbTe ypaBHEHHE KacaTeIbHON K TpaguKy QyHKIHU:
a)y = x3 — 2x? 4+ 3x + 4 B Touke ¢ abcruccoit X=2.

0) y = V3x + 4 B Touke x=4.
2. Uccnenyiite pynkuuio y = x> — 3x% + 2 Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBL.

3.Haiinute HaumeHblIee U HAaMOOJIbINEE 3HAUYCHHS (DYHKITHH:
3 5
a)y = x? — Exz + 6x + 10 na orpeske [0; 1].

6) y = cos x — /3 sin x Ha otpeske [-; 0].

4. CymMa KaTeToB IPSIMOYTOJIBHOTO TPEeyroyibHUKa paBHa 15 cM. KakoBbl JOKHBI OBITh UX
JUTMHBI, 9TOOBI THIIOTEHY3a TPEYTOJIbHUKA OblJIa HANMEHBIICH?

Bapuant Ne 2.

1. CocraBbTe ypaBHeHHUE KacaTeabHOU K rpaduKy QyHKIUM:
a)y = —x3 — 2x%? — 3x + 5 B Touke ¢ abcuuccoii X=-2.

0) y = Vv3x + 6 B Touke x=1.
2. Uccnenyiite pynkuuo y = x* — 10x2 + 9 Ha MOHOTOHHOCTb U SKCTPEMYMEL.

3.HaiiguTte HauMeHblIee ¥ HauOOoJIbIlIee 3HAYEHUS! (PYHKIINU:
a)y = 3x* + 4x3 + 1 na orpeske [—2; 1].
0) y = 2sin x + sin2 x Ha oTpe3ke [0; %ﬂ]

4. Yucmo 16 MMPEACTaBJIICHO B BUJC ITPOU3BCACHU ABYX IMOJIOKUTCIIBHBIX MHOXXHUTeIeH Tak,
4TO CyMMa UX KBaApaTOB UMCCT HAUMCHBIICC 3HAYCHUC. HaﬁHHTe 9THU MHOXUTCIIN.

Htorosass KOHTpoJibHasi pabdoTa

I eapuanm

Yacmoe B.

o m . n
1. HaiiguTe 3HaYeHUE BBIPAKEHUS: 24\/? cos (— E) sin (— Z)'



10.

Pemnre ypaBHeHue cosx - % = 0 ¥ yKa)XUT€ HAaUMEHBIINUN MOJIO)KUTEIbHBIH KOPEHb
YPaBHEHHUs B IpaLycax.
24(sin217° - cos?17°)

cos 34°

Haitaure 3HaueHue BbIpaKeHUs:

Haiigure cOSa, eciu Sina= e u LIPS

2
Haiiute 3HaueHue Npou3BoaAHOH GyHKIHHE y = X° — 6X + 1 B Touke Xo=-1.
Haiinure 3HaYeHHe MPOM3BOIHON (PYHKIIUU B TOYKE:

. it
y =-3sinXx + 2cos X, Xo = =

HaiiiuTe TOYKH SKCTPEMyMa H ONPENeINTe X XapakTep: y = X° + 3x? — 9x — 2.
Yacts C.

Ipsvas y = 4x + 13 mapannensHa KacaTenbHOM K Tpaduky GyHKIuE y = X2 — 3X + 5.
HaiinuTe abcumccy TOUKM KacaHHUS.
a) Pemute ypaBHeHue:

2cos® x+5sin x+1=0
0) Ykaxxute KOpHH, IIPHHA UICIKAIIHE OTPE3KY T<a<2r

o 9
HaI/II[I/ITe HaI/I6OJIBH_I€€ N HAUMCHBIICC 3HAUCHUI (I)YHKI_II/II/I y =X + - Ha OTpGBKe
X
1
54|

1I ¢apuanm

Yacmo B.

N m . ol
Haiinure 3HaueHue BoIpaxeHus: 4672 cos (— Z) sin (— g).

Pemmtes ypaBHeHue: sin x- \/2—5 = 0 1 yKa3aTb HAMMEHBIINN MOJIOXKUTEIbHBIM KOPEHb
YpaBHEHUS B rpajycax.
28(sin 2 78° — cos? 78°)

c0s156° '

Haiinure 3HaueHue BhIpaXEHUS:

311

Haiigure Sin o, eciu cCOSa = W u O<a<r.

Haiiute 3HaueHue IPOU3BOAHOH (GYHKIIMH B TOUKE Y = X> — 5X + 2 B TOUKe Xo=-2.
Haiigure 3HaueHue npon3BoAHON QYHKIIMH B TOUKE:

y=3cosx-sinx, xo= r.

Haifute TOYKH SKCTpeMyMa M ONpeIeNTuTe UX XapakTep: y = 2x° - 10x? + 6x.

Yacts C.



8. Tlpsamas y = 6x + 9 mapasienbHa KacaTedbHOH K rpaduKy GyHKIMH y = X2 + 7X - 6.
Haiinure abcriuccy TOYKHM KacaHUsI.

9. a) Pemmmre ypaBHeHue:
C0S2X+5sin x+2=0

0) YKaxuTe KOpHH, TPUHAIIICIKAIITUE OTPE3KY re<a<™
2

N 8
10. Haiinute HauOospllee U HaMMEHbIIEE 3HAYCHUST QPyHKUIUU y = 2X + — Ha OTpe3Ke
X
[-5; —1].

11 kmacc

KonTponbHasg padbora no teme: "UccinenoBanue QyHKIu ¢
ITOMOIIBIO TPOXU3BOTHOM"

Bapuant 1
3aganue 1. Haiitu kputnueckue TOUku QyHKIUU.
f(x) = 2x3 + 9x2 — 24x.

3ananme 2. Haiitu mpoMexxyTKH BO3pacTaHusl U yObIBaHHS (YHKIUH U TOYKH IKCTPEMyMa.
f(x) = 2x® — 3x% — 36x + 40.

3aganue 3. Haiitu Hambonbllee W HauMeHblee 3HAaueHHe ByHKIMM Ha oTpeske f(X)=x*—

8x?+5 ma mpomexytke [-1;3].
2

3ananue 4. Vccrnenyiite pyHkuuwo Yy = Ha MOHOTOHHOCTH U 9KCTPEMYMBI.

Bapmuanr 2
3ananme 1. Haiitu kputnueckue Touku GyHKINU.

fx) = §x3 —2x%+3x+1.

3aganue 2. HaiiTu nmpomexxyTku Bo3pacTaHUsl U yObIBaHUS (DYHKUMH U TOYKH IKCTpeMyMma
f(x) = - X3 + 4x2 — 4x.

3aganue 3. Haiitu Hanbounbliee 1 HaMMeHblIee 3HaueHue (PYHKIIMH Ha OTPE3Ke
f(x) = x* - 2x2 + 3 na orpeske [-1;2].

3ananue 4. Vccnenyiite pyHkmuo Y = 2SN X+ C0S2X, X € (0; 7z') HA MOHOTOHHOCTH U

KCTPEMYMBI.



KontponbHas pabora 1o teme: "[lepBooOpasnas u unrerpan”

Bapuanr 1

Nel. dna pynxmuu f(X) = 2x2+X Haiiaute nepsooOpasHyIo, rpadHuK KOTOPOil ITPOXOIHUT
yepe3 Touky A(1;1)

No2.Brruncnure UHTErpa:

a) [](2x% +3) dx

0) ffn sin 2x dx

Ne3. Haiiaure miomians GUrypsl, orpaHUuYe€HHON JTMHUSIMHU:
a) mapabooit y=(x-1)2, mpaMeiMu x=-1 u

x=2 u ocer00x.

*0) rpadukoM GpyHKIUN y=§ npu x>0, napabosoii
y = %2+ 4x+1.
Bapuant 2

Nel. Ins pynxmuu f(X) = 3x?-5 Haifaute 1epBo06pasHyI0, rpaduK KOTOPO MPOXOIUT
yepe3 Touky A(1;3)

No2.Bpruucnure uHTErpa:

a) fol(3x2 —x) dx

0) f_nn cos 2x dx

Ne3. Haiigure mutomaab GUrypbl, OrpaHUYCHHON JIMHUSMHU:
a) mapabonoit y=(x-2)?, npaMbeiMu X=0 1

x= 3 1 ocero Ox.



*0) rpaduxoM QyHKIMA y=% npu x<0, mapabonoi
y = x>+ 4x-1.

KonTposbHas padora no teme: "['paduku

TPUTOHOMETPUYECKUX QYHKIHUN. TpUroHoMeTpudecKue
HEepaBeHCTBA"

Bapuanr 1

1. HeHTp OKPY’KHOCTHU CAMHUYIHOT'O paJinyCa COBIIAAACT C HAYAJIOM KOOpAUHAT

mockocty xQOy. [Ipunagnexar nu gyre Pl(— %TJ P, (%j touku Mi(-1; 0), M2 (0;

wnf- gl 4]

2 2 2
2.Bbruncnure: Sin 13—7[; CcoS (405 ) tg(— ﬁj; ctg(sgj
6 6 4
3. Brmuncnure Ctg(t — 371'); sin (t + 272'); tg(t — 7[), eciu COS(t + 27[) = —%, T<t< 377[ .

4. PemuTe HEepaBeHCTBO: a) COSt > %; 0) sint < %

. . T
5. Tloctpoiite rpadguk ¢pyHKIMU Y = SIN (X - E] +1.
6. Hccnenyiite GyHKIHIO HA YETHOCTh U TIEPUOJUYHOCTD; YKAXKUTE OCHOBHOH MEPHOI,

CITH OH CYIIECTBYeT: a) Y =SiN X+C0SX; 6) y=Xx° +|Sin X|.

7. CpaBHuTe 4mciaa a=C0S6, b= cos7.

8. PemmTe HEpaBEHCTBO |X — 27r| <cosx-—1.

Bapmuanr 2

1. IleHTp OKpY>KHOCTH €JUHUYHOTO paJlyca COBIAJAET C HAYaJIOM KOOPJIUHAT

wiockocty XOY. Ilpunannexar nu gyre Pl(— 2?”) P, (3%) TOYKH M

(_1 £}M{ 2 _Q,M{i _1] M (L 0) 2
2 2 2 2 2 2

2. Beruuciure: Sin (315 ) COS(S?’) tg( 240° ) Ctg( 427[)



3. Bermcmure: cos(t—4x), ctg(t+37); sin(t +27), ecn tg?(t) = 49, % <t<rm.

2 .
4. PemuTe HepaBeHCTBO: a) COS3t < —g; 0)sint < %
5. Tlocrpoiite rpaduk pyHKIUU Y = —Sin (% + Xj -2.
6. Hccnenyiite GyHKIHMIO HA YETHOCTD U TIEPUOJUYHOCTD; YKAXKUTE OCHOBHOH MEPHOI,

€CIIM OH CYLIECTBYET: a) Y = |sin X| +cosx; 6) y=tgx+x®+5.

7. PacmosoxuTe B MOPSIIKE BO3pacTaHus yucia:  C0S5; sin5; cos4, sin 4.

8. Ilpu xakoM 3HaYeHUU MapamMeTpa a HEPaBEHCTBO |Sin X| <-x*+a

HUMCCT CAMHCTBCHHOC peH.ICHI/IC? Haiigute 310 PCUICHUC.

KonTposbHas padborta no teme: "MpparmoHanbHbIE,
oKa3aTeabHbIC U JIOTapU(PMUUECKHE HEpaBEeHCTBA"

Bapmunanr 1
1.Pemmre noka3arenpHble ypaBHEHUS U HEPABEHCTBA:

a)2" =32,b)3" +3"! =4,¢)5” —6-5" +5=0,

4x-3 X+1 x2 2x-3
OO HIEG
2 8 4 3
2.Pemnte norapupmMudeckie ypaBHEHHsI U HEPABEHCTBA:

2

a) Iog4(x2 —6x): 2,b) Iogl(2x—l): Iogi(x2 + x—3),
2

c)log, x+log,(x-6)=2,d)lg?x—4Ig x-5=0,
e)log,(3x-1)> log,(2-7x), f)log , (4x +3)> -1.

4
3.Pemmre nppaniuoHaIbHBIE YPABHEHHS M HEPABEHCTBA!

a)Vax+1=4,b)vax+1=+x*+3x-1,
CO)Vax+1l=x-1d)Vvx-1<2,e)v2x—-1>x-2.



BapuanTt 2
1.PemnTe nokasaTenbHble ypaBHEHUSI U HEPABEHCTBA!

a)5* =125,0)2* +2"° =9,¢)3” —4-3" +3=0,

s 1 x+1 2 x2 3 x=2
() ol5) <)

2.Pemute norapudmMudeckie ypaBHEHHs U HEPABEHCTBA:

a) Iogz(x2 —3x): 2,b)log , (3x—5) = log l(x2 —3),
2 2

c)log, x+log,(x-3)=2,d)lg* x—2lg x—3=0,

e)log,(5x—1)> log,(2-3x), f)log , (2x 1) > —1.

2

3.PemnTe uppanroHaibHble YpaBHEHUSI U HEPABEHCTBA:

a)v3x—1=5,b)v3x—1=+x*+x—4,
C)V3x+1=x-3,d)vx—-2<3,e)v/2x+1=x-1

KonTposbHas padbora no teme: "KommiekcHsie yncia'

Bapuanr 1.
1. Haiitn 71-22, 21423, 2223, 23/2a, 1], ecnn: 21=3-51,2:=0.3+0.2i, 2= 1) - 1/, 24=-0.4+3i.

2. BBbIMOMHUTE B TPUTOHOMETPHUYECKOH (popMe 3amucH CleAyIoIInue ONepainu: Z4+23, Z4/7,
2}, 8z, , ecnm: 1=2V3+2i, 2,=6-6i, z5=-V/3/2-1.5i, 24=3.

Bapmuanr 2.



1. Haiitu z1-22, 21473, 22+Z3, Z3/24, 1,1, ecm: z1=4+2i, 2,=0.5-0,1i, 23:% + }/i , 24=-3-0,5I.

2. BBINOMHHUTH B TPUTOHOMETPHUYECKOM (popMe 3amucH CleyIOInue ONepaluu: Z4+Z2, 24173,
25, 8z, , ecnm: 1=4-4V3, 2o=-3+3i, Zs=V6+\2i, z4=4i.

KonTponbHas padora o teme: "Teopus nenbix yucen”

Bapuanr 1
. Haiinure HOJl 1 HOK uncen 645 u 381.
. Haiinute ocratok ot neixenud Ha 11 ywncia 437.

1
2
3. 3ammmmre nepuoaruecKyro apoos 0,(87) B Buae 0OBIKHOBEHHOH JIPOOH.
4. CpaBHUTE yuCiia J3+415 u 342,

5. Pemmre ypaBHeHue X’ +1—6X = 2|X—3| .

6. PemuTe HepaBEeHCTBO ‘XZ —8‘ < 2X.

7. Iloctpoiite rpa¢puk QyHKIUU Y = |— 2— |x + 5|| :

Bapmuanr 2
1. Haitgure HOJl 1 HOK yncen 1638 u 1092.
2. JlokaxwuTe, 9TO KBaJpat JFOOOT0 HATYypaTHHOTO YHCIIA, YBEIMUCHHBIH Ha 1, HE
JenuTcs Ha 3.

3. 3anummre nepuoguuecKyro 1poos 7,1(13) B Bue 0OBIKHOBEHHOM IpoOu.
4. CpaBHuTte yncia —3— V10 u —+/38.

5. Pemute ypaBHEeHHE |2 — X| = |X —]] +1.

6. JIokaxxuTe, 9TO JUIsl TFOOBIX MOJOXKHUTEIBHEIX YHCE @ U D BBIIOIHAETCS
1 1 1 1)\ 24

HEpPaBEHCTBO | —+3 || —+3 | —+— [=>2—.
a b a b)) ab

7. JUId KaXKI0ro 3Ha4eHMs IapaMeTpa a ONpeleauTe YUCIIO KOPHER




ypaBHEHUS HX| — 6‘ =X+a.

KonTpoabHas padora o teme: "CucTeMbl palliOHAIbHbBIX,
HppalMOHAJIBHBIX TT0KA3aTEIbHBIX U JIOTapU(MUUECCKUX
ypaBHEHUU"

Bapuanr 1

1 -4 1 —6x
logz[—j —(—) =-189
y 2

2x -2
(2log, y*) + 2(1) .10g{l) — 21— 4%,
2 y

1.Pemnre cucremy ypaBHEHUI

5 p | x+y=-1
. Femure CUCTEM ABHCHUU
P x* +y* =31
2 2 — 2 _
3 Pemute cucrtemy ypaBHCHHI: Q) Xty 6, 6) 2‘/; + Z\N 3\/X—y )
Xy =3, X+y-5=0.

Bapmuanr 2

—3x
log3 y* +(§j =127
1. Pemmnre cucreMy ypaBHEHUI

log? y? —2(%) log, y=127-25".

2 1
2.Pemute ypaBHenue 2X ' +x ' —1=0.

3. Pemmute cucreMy ypaBHEHHIA:

. {xy(x—y):15, 5 xV =729,
x* —y* =170, Jy -3log, x=3.



KonTponbHas padbora no teme: "3amaun ¢ napameTpamu”

Bapuanr 1

1.IIpu kakux 3HAYCHUSX MapaMeTpa & MHOTOUJICH
f(x)= (X2 — (3a — 5)X - 15aXX2 — (2a + 1)X + ZaXX — 5) UMEET KpPaTHbIC KOPHU?
Haitaure 3T KopHU

2. HpI/I KaKHX 3HAa4YCHUAX MapaMeTpa a BBIIIOJHACTCS HEPABCHCTBO

(4x—a)dx <5a-67?

P C— )

3.Ilpu KaKOM 3HaueHHH apameTpa arpaguku QyHKIMA y=ax’ u y =In x
HMEIOT 00IIYI0 KacaTelbHy0?
Bapuanr 2
1.ITpn KakuX 3HAYEHHS MApaMeTPoB & U D MHOrodIeH
f(X) = 4x* —16x> +3x* + ax + b menutcs 6e3 ocTaTKa Ha MHOTOUIEH
g(x) =x* —4x+1?
2. TIpu KakuX OTPULIATENLHBIX 3HAUEHUSX TTapaMeTpa a BHIIOJIHSAETCS

0
HEpaBEHCTBO 1(4_” - g . 4‘dex >07?

a

3. Ipu KaKWX OTJIMYHBIX OT HYJIS 3HAYECHHSIX apaMeTpoB au b Bce

5
IKCTPEMYMBbI QYHKIUH Y = 3 a’x® +2ax* —9x +b MOMoKHUTETBHB U MAKCUMYM HAXOTHTCS

9
B TOUKE X =—€?

Htorosast KOHTpOJIbHAs paboTa

BAPHUAHT 1.

Yacrts 1.

1. Haiigute 3HaYeHUE BBIPAKEHUS:

3 3
(22 ) 0

23+x —0.4. 53+x

2. Pemmre ypaBHEeHUE ’ .

3. Ha pucynke u3o0paken rpaduk npousBognoi ¢pynkimn f(X), onpeneneHnoi Ha
untepsaie (—10; 2). Halinute Koin4yecTBO TOYEK, B KOTOPBIX KacaTelbHas K rpaduky
¢ynkiun f(X) mapannensra npssmoit y = —2X — 11 uiam coBnaiaer ¢ Heil.



C10 0

r2
[

4. Ha pucynke n3o0paxén rpapuk pynkuuu y = F(X) — oaHO#H U3 IepBOOOPa3HBIX
byukiuu f(X), onpenenénnoit Ha uaTepBaie (—3; 5). Haliaure KOMUYECTBO pelieHu
ypaBtenus f(X)=0 na orpeske [—2; 4].

y=mx| AF
9

AN
\l
v

Yacrtn 2.

5. HaiimuTe HanGombliee 3HaYeHHE QyHKIMHE Y = 12C08x+ 6V3x—2V3T+6 ya OTpe3Ke

V3
0:3].
x—1 x—1
6. a) PelunTe ypaBHeHUe 972 -8-3""4+5=0.

)
1=,
6) HaiimuTe Bce KOPHH 3TOTO YpaBHEHUS, IPHHAUICKALINE TPOMEKYTKY ( 3

x*—6x+8 x—4 0
7. Pemunre HEPABEHCTBO: x—1 X2 —=3x+2 7




BAPUAHT 2.
Yacrtr 1.

1. HaiiguTe 3HaueHUE BBIPAKEHUS:

3 .3
“4221).2
(4+ 8) 5,8

8 =0,64-107"

2. Pemmre ypaBHEHUE
3. Ha pucynke u3o0paxen rpaduk ¢pyukuuu y = f(X), onpenenentoii Ha nnteppaie (—3;

9). Haiinure Koau4ecTBO TOYEK, B KOTOPBIX KacaTelbHasl K rpaduKy (GYHKLIUH MapajuieiabHa
npsiMoid Y = 12 wiin coBmajaeT ¢ Hell.

Y=/

4.Ha pucyHnke n300paxéH rpauk HEeKOTOpoi (GpyHKIMU (1Ba ;yya ¢ oOmiei
HavalbHOHM Toukoi). [Tosp3yscek pucynkom, Berauciute F(8) — F(2), roe F(X) — onana u3
nepBooOpasHbix GyHkmu f(X).

FA
2 T

5.113 MHOXecTBa HaTypaibHbIX yncen oT 10 1o 19 Hayaauy BEIOMPAIOT OJJHO YKCIIO.
KaxoBa BepOSITHOCTB TOTO, UTO OHO JIenuTcs Ha 37

Yactn 2.



5
y:3+"§45x—5wimw

6. Halinure HauMeHbIIee 3HaUCHUE (PYHKIHH Ha OTpE3Ke
T
0;—}
o3
2 2x+1 2_9
7.. a) Pemute ypaBHeHUE 457247 =20,
0) Haiinute Bce KOpHU 3TOTO YpaBHEHM S, PUHAIC)KAIIUE OTPE3KY [—1; 2].

=58 43x-25 _ , 1 5
3 =X +
8. Peminte HepaBEHCTBO: x> —5x x—4 X




