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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,
OceckoHeUHbIe TNepuoauueckue Jpoodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
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 YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE 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 BBIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHHSI. OcHOBHBIC METO/IbI pereHus

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



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OrnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEN.

[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 rpapuku

@yHkus, crnocodbl 3agaHus (QyHKnuu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHBIE 1 Heu€THbIe (pyHKUMU. [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.

CrenenHas (pyHKIMS ¢ HATypaJbHBIM U 1IeJbIM 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 rpadgpukoB GyHKUMNA sl pelIEHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETpUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



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

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU 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 MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
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 Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
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 JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKu

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['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
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOOJbIIEr0 W HAUMEHBUIETO  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

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

[TpumeHeHrne WHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATENbHOCThIO YU€HOrOo, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
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€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pa3muuHbIM  chepaMm  MPOodEeCCHOHAIBHOM  JIeSITETbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpHUECHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH 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 KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOIO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSIX, MPEAjiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh apPIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

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



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHCHHE;

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

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pabora c nunpopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedekcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aJ]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OLIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacrpeaciisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JACHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHHUBATh
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 OTAEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALMOHAIIBHBIX U IEMCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA,;

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

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



cBOOOJHO OMEpUPOBATH MOHATHUEM: CTEMEHb C LENbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALMOHAIBHBIM [TOKa3aTENIEM;

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

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

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX 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 OCTAaTKOM, TeopeMy be3dy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN Il PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOpHSAMH JJsi NpeoOpa3oBaHUs
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIC, MOKa3aTelbHbIE 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 IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIUM OOpaTHOM CTENEHU C
HaTypaJIbHbIM I0OKa3aTeJeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKLIMH, UX CBOMCTBA M rpauKH, MCHOJB30BaTh MX TpapUKH AJis PELICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi reoMeTpruiecKas porpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOOIHO ONEPUPOBATH MOHATUSAMU: MOCIENOBATENBHOCTD, CIOCOOBI 3a/1aHNUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMITOTHI Tpaduka QyHKIHNH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

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

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX 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;



cBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
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 MOJEIHPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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https://math-ege.sdamgia.ru/test?id=64205275%20nt=True%20pub=False%20print=true%20svg=0%20num=true%20tt=%20td=
https://math-ege.sdamgia.ru/test?id=64205275%20nt=True%20pub=False%20print=true%20svg=0%20num=true%20tt=%20td=

YpaBHEHU I

3amauu ¢ mapaMeTpamu

[ToBTOpEHME,
0000111eHHE,
CUCTEeMaTH3aIHs

3HAHUI

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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pub=False print=true svg=0 num=true tt= td=

https://uchebnik.mos.ru/material view/atomic objects/8881246
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcer
0 e padoThl

KonTpoabHbl

IIpakTuyeckn
e padoThl

Jara
H3yUYeHHs

JIeKTPOHHBbIe HU(POBBHIE 00pa3oBaTebHbIE
pecypcsl

MHuoxecTBo,
oTepaly Hajl
MHO’KECTBAMH U UX
CBOMCTBaA

Huarpammbl Ditnepa-
Benna

[Ipumenenue
TEOPETUKO-
MHOKECTBEHHOTO
amnmapara s
pelIeHus 3a1a4d

PanmonanbHbIe
Yypcaa.
OOBLIKHOBEHHEIE U
JIECATUYHBIC TPOOH,
MIPOIICHTHI,
OECKOHEUHBIE
MEePUOIUYECKHE
npodu

https://yandex.ru/video/preview/1487417964275136
6699

PanyonanbHnie
YHCia.
OOBIKHOBEHHBIE U



https://yandex.ru/video/preview/14874179642751366699
https://yandex.ru/video/preview/14874179642751366699

JecATUYHbIEe Ipo0ou,
IPOIICHTHI,
OeckoHEeYHbIe
NIEPUOTUICCKUE
Ipodu

[Tpumenenue apodeit
¥l [IPOLICHTOB JIJIsI
perieHus
HPHUKIIATHBIX 33124

https://yandex.ru/video/preview/5091319041235418
934

[Tpumenenue apodeit
W MPOLCHTOB JJIA
perieHus
HPHUKIIATHBIX 33124

https://yandex.ru/video/preview/5091319041235418

934

JleficTBUTENIbHBIC
qycia.
PanmonansHbie 1
MppALMOHATIbHBIE
qyucia

Apudmernueckue
OTIEPALINH C
JNEUCTBUTECTLHBIMU
YHUCIaMHu

10

11

Moaynb
NEUCTBUTEILHOTO
qycjIa ¥ €ro CBOMCTBa

[Tpubnuxénnpie
BBIYHUCIICHHS,
npaBUjIa OKPYTIICHHS,
NPUKUIKA U OIIEHKA



https://yandex.ru/video/preview/5091319041235418934
https://yandex.ru/video/preview/5091319041235418934
https://yandex.ru/video/preview/5091319041235418934
https://yandex.ru/video/preview/5091319041235418934

pe3yibTara
BBEIYHCIICHUN

12

OCHOBHBIE METO/IbI
pEIICHUS LIETBIX ’
JIpOOHO-
paIMOHATLHBIX
YpaBHEHUU U
HEPABEHCTB

13

OCHOBHBIE METO/IbI
pENICHHS LIETIBIX |
JIPOOHO-
parroHaIbHBIX
ypaBHEHUU U
HEPABEHCTB

14

15

16

OCHOBHBIE METOIBI
pEIICHHS [IETTBIX |
JIpOoOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABEHCTB

MHorou4JjieHs! OT
OJIHOY IIEPEMEHHOM.
JleneHue MHOroO4JIeHa
Ha MHOT'OYJICH C
ocraTtkoMm. Teopema
bezy

MHorouseHbl ¢
LIEIBIMU
KOdpPUITUECHTAMH.




Teopema Buera

17

18

19

Penrtenue cucrem
JIMHENHBIX
YpaBHEHUU

Penrtenue cucrem
JIMHEHHBIX
ypaBHEHU U

Marpuia cuctemsl
JIMHEMHBIX
YpaBHEHUH.
Onpenenurens
MaTpHIIbl 2%X2, ero
reOMETPUYECKUI
CMBICII ¥ CBOMCTBA,;
BBIUKCJICHHE €T0
3HAYCHUS

https://yandex.ru/video/preview/6486552540433220

201

20

Onpenenurens
MaTpHIII 2%X2, eT0
reOMETPUYECKUI
CMBICH ¥ CBOMCTBA,;
BBIUKCJICHHE €T0
3HAYCHUS

https://yandex.ru/video/preview/6486552540433220

201

21

IIpumeHeHne
ONPEETUTEINS IS
peleHus CUCTEMBI
JIMHEWHBIX
YpaBHEHUU

22

Pemenne
MPUKIaAHBIX 3a7a4 C



https://yandex.ru/video/preview/6486552540433220201
https://yandex.ru/video/preview/6486552540433220201
https://yandex.ru/video/preview/6486552540433220201
https://yandex.ru/video/preview/6486552540433220201

IMOMOILIbIO CHCTEMBI
JIMHEMHBIX
ypaBHEHU U

23

Pemenne
MPUKJIAHBIX 33]1a4 C
IIOMOIIBIO CUCTEMEI
JIMHEMHBIX
ypaBHEHUU

24

25

26

27

Kontponbnas
pabora:
"ParnioHaabHbIe
yYpaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTMHEHHBIX
ypaBHEHHH"

OyHKIIHUS, CTIOCOOBI
3aJaHus QYHKIHH.
B3aumuo o6paTHble
byHKIHN.
Komnoszunus
byHKIMA

I'padux dpynkuuu.
DnemMeHTapHbIe
npeoOpazoBaHus
rpaduKoB QyHKIUI
Ob6nactb
oTpeieNIeHus 1
MHOYECTBO 3HaUCHH
bynakun. Hynm

https://algeomath.ru/anreopa-10-mep3max-kp-1/



https://algeomath.ru/%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0-10-%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA-%D0%BA%D1%80-1/

byHKIMN.
[IpomMexxyTku 3HaK
MOCTOSTHCTBA

28

29

30

31

32

YéETHble U HEUETHBIE
byHKIMN.
[Iepuonnueckue
GyHKIHH.
IIpomexyTku
MOHOTOHHOCTH
byHKIIUN
MakcuMyMsl 1
MUHHUMYMBbI
byHKIIH.
Haubounbiiee n
HauMEHbIIIEE
3HaueHue PyHKINU
Ha MPOMEXYTKE

JIuneiiHas,
KBaJIpaTHYHas U
JIpOOHO-TMHENWHas
byHKIMHA
DJeMEeHTapHOe
UCCIIeIoBaHuEe U
IIOCTPOEHHE
rpauKOB 3TUX
byHKIMA
DJIeMEeHTapHOe
UCCIIeIOBaHuEe U
IIOCTPOEHHUE

https://math-ege.sdamagia.ru/test?id=64237421
nt=True pub=False print=true svg=0 num=true tt=
td=



https://math-ege.sdamgia.ru/test?id=64237421%20nt=True%20pub=False%20print=true%20svg=0%20num=true%20tt=%20td=
https://math-ege.sdamgia.ru/test?id=64237421%20nt=True%20pub=False%20print=true%20svg=0%20num=true%20tt=%20td=
https://math-ege.sdamgia.ru/test?id=64237421%20nt=True%20pub=False%20print=true%20svg=0%20num=true%20tt=%20td=

rpauKoOB ITUX
byHKIHA

33

34

35

36

37

38

CrerneHn ¢ LEIbIM
nokasareijieM. bunom
Hrrotona

CreneHn ¢ LEIbIM
[moxasarejieM. buaom
Hrrotona

Crenennast GyHKIHS
C HaTypaJbHBIM U
LEJIBIM TIOKa3aTeNIeM.
E€ cBoiicTBa n
rpaduk
KonTponbhas
pabota: "CrenenHas
¢bynkuus. Eé
cBoiicTBa  rpapuk"”

Apudmernueckuit
KOpEHb HaTypaJIbHOU
CTETIEHU U €ro
CBOMCTBA

Apudpmernueckuii
KOPEHb HaTypalbHON
CTENEHU U €T0
CBOMCTBA

https://yandex.ru/video/preview/1824202356692282
5010

https://yandex.ru/video/preview/1824202356692282
5010

https://algeomath.ru/anreopa-10-mep3uax-kp-2/

39

[IpeobOpazoBanms
YHCIIOBBIX
BBIPAKECHUH,
CoJIeprKaIInX



https://yandex.ru/video/preview/18242023566922825010
https://yandex.ru/video/preview/18242023566922825010
https://yandex.ru/video/preview/18242023566922825010
https://yandex.ru/video/preview/18242023566922825010
https://algeomath.ru/%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0-10-%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA-%D0%BA%D1%80-2/

CTENIEHU U KOPHU

40

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHUH,
coJiepKaIIX
CTETICHU U KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
CoJepIKaITIX
CTETIeHU W KOPHU

42

HppanuronanbHbie
YpaBHCHHSI.
OCHOBHBIC METOJIBI
pelIeHus
UPPAIIOHATEHBIX
yYpaBHEHUNU

https://yandex.ru/video/preview/1278388645775157
4199

43

HppaunonaibHbie
YpaBHEHUS.
OCHOBHBIE METOIBI
peLIeHus
HPPALIMOHATIbHBIX
YpPaBHEHUNU

https://yandex.ru/video/preview/1278388645775157
4199

44

HppaunoHanbHble
ypaBHEHUS.
OCHOBHbBIE METOIBI
perieHus
MPPALIMOHATIbHBIX
YpaBHEHUU

https://yandex.ru/video/preview/1278388645775157
4199



https://yandex.ru/video/preview/12783886457751574199
https://yandex.ru/video/preview/12783886457751574199
https://yandex.ru/video/preview/12783886457751574199
https://yandex.ru/video/preview/12783886457751574199
https://yandex.ru/video/preview/12783886457751574199
https://yandex.ru/video/preview/12783886457751574199

45

PaBHOCHUIIBHEIC
Mepexo0/ibl B pEIICHUHN
HppanoHaJIbHbIX
ypaBHEHUU

46

PaBHOCHUIIBHBIE
MepPEXO/Ibl B pEUICHUU
HppanyoHaJIbHbIX
ypaBHEHUU

47

PaBHOCHIIBHBIE
MepPEXO/Ibl B PEUICHUHN
HUPPALMOHATIBHBIX
ypaBHEHUU

48

PaBHOCHIBHEBIE
MEePEX0/ibl B PEIICHUH
HppaloOHaJIbHbIX
YpaBHEHUU

49

CgoiicTBa u rpadux
KOpHSI N-0M CTEeNEeHU
KaK QyHKIMH
00paTHOM CTENEeHU C
HATypaJbHBIM
nokasaresuem

50

CaoticTBa u rpapuk
KOpHsI N-0M CTeNeHn
KaK QyHKIHH
00paTHOM CTENeH! C
HATypaJIbHBIM
nokasaresem

51

KonTponbsHas

https://algeomath.ru/anre6pa-10-mMep3asak-kp-3/



https://algeomath.ru/%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0-10-%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA-%D0%BA%D1%80-3/

52

pabora: "CBoiicTBa u

rpaduk KOpHs N-0i
CTETCHH.
UppanuonanbHbie
ypaBHEeHUS"

CreneHsb ¢
parMoHaIbHBIM
IOKa3aTeIeM U eé
CBOMCTBaA

53

Crenensb ¢
palroHaIbHBIM
IOKa3aTeIeM U eé
CBOMCTBaA

54

Crenensb ¢
palMOHATBHBIM
MokKazarejieM u e€
CBOMCTBa

55

56

57

58

Iloka3zarenpHas
byHKIM, €€
CBOMCTBA U TpaduK
Hcnons3oBanue
rpaduka QyHKINH
JUISL pELIECHUS
ypaBHEHUU
Hcnons3oBanue
rpaduka QyHKIHH
JUISL pELIECHUS
ypaBHEHUU

IlokazarenbpHEBIE

https://yandex.ru/video/preview/1762647099842863

653

https://yandex.ru/video/preview/1226370225238281



https://yandex.ru/video/preview/1762647099842863653
https://yandex.ru/video/preview/1762647099842863653
https://yandex.ru/video/preview/12263702252382813000

59

60

61

62

63

ypaBHEHHUS.
OcHOBHBIE METO/IbI
peleHus
MOKa3aTeIbHBIX
ypaBHEHU U

IIokazarenpHBIC
YpaBHECHHUS.
OCHOBHBIE METOIBI
penieHust
IMOKa3aTeJIbHBIX
YpaBHEHUU

[loka3aTenbHbie
YpaBHEHUS.
OCHOBHBIE METO/IbI
peLeHust
IIOKa3aTCJIbHBIX
YpaBHEHUU

KonTponbHas

pabora:

”H
OKa3aTeNbHas

byHKIMS.

IToka3aTenbHbIE

ypaBHeHUA"

Jlorapudm ymcna.
CgoiicTa norapudma
Jlorapudm yucna.
CgoiicTBa norapudma

3000

https://algeomath.ru/anreopa-10-mep3uax-kp-3/

64

Jlorapudm yucna.
CgoiicTBa sorapudma



https://yandex.ru/video/preview/12263702252382813000
https://algeomath.ru/%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0-10-%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D1%8F%D0%BA-%D0%BA%D1%80-3/

65

JecsTuunHble U
HaTypaJIbHbIE
JorapudMbl

66

JlecsiTuunble u
HaTypaJIbHbIE
Jorapumbl

67

68

69

70

71

IIpeoOpazoBanue
BBIPAKECHU,
coJIeprKaIInx
J0rapupMbl
[IpeoOpazoBanue
BBIPAKEHHUI,
CoJIeprKaIInX
J0TapupMbl
[TpeoGpa3oBanue
BBIPAKECHUH,
coJiepKalIX
aorapudmsl

Jlorapugmuueckas

byHkuus, eé

CBOMCTBa U rpadpuk

Jlorapudpmuueckas

byHkuus, eé

CBOMCTBa U rpadpuK

72

Hcnonp3oBanne
rpaduka QyHKINH
JUISL peIeHUs
YpaBHEHUU

https://yandex.ru/video/preview/1762647099842863

653



https://yandex.ru/video/preview/1762647099842863653
https://yandex.ru/video/preview/1762647099842863653

73

Hcnons3oBanue
rpaduka QyHKIUN
JUTSL pEIICHUS
ypaBHEHUU

74

75

76

77

78

Jlorapudmmueckue
YpaBHEHHUS.
OCHOBHBIE METO/IbI
peLeHus
J0rapupMHUECKUX
ypaBHEHUU

Jlorapudmmueckue
YpaBHEHHS.
OcHOBHBIE METOJIbI
peleHus
JorapuGpMUUECKUX
ypaBHEHUU

Jlorapudmuueckue
YpaBHEHHUS.
OCHOBHBIC METOJIBI
peleHus
JorapupMUUECKUX
ypaBHEHUU

PaBHOCHIBHBIE
MEePEX0/ibl B PEILICHUU
norapuMUIECKUx
ypaBHEHUU

PaBHOCHMIBHEIE
MEepEX0/ibl B PEILICHUU
norapuMUIEeCKUX

https://yandex.ru/video/preview/6523794915296302

09



https://yandex.ru/video/preview/652379491529630209
https://yandex.ru/video/preview/652379491529630209

YpaBHEHUU

79

KonTponbHas
pabora:
"Jlorapudmuueckas
byHKIHMSA.
Jlorapugmuueckue
ypaBHEeHUS"

https://BcexonTpoinbHbie.pd/algebra-10-nikolskij-
kontrolnaja-4/

80

Cunyc, KocuHyc,
TaHT'CHC U KOTAaHI'CHC
YHCIOBOTO
apryMmeHra

81

82

83

84

Cunyc, KocuHnyc,
TAHI'€HC U KOTaHT€HC
YHCIOBOTO
aprymeHra
Apkcunyc,
apKKOCHHYC U
apKTaHTe€HC

YK CIIOBOTO
aprymeHra
Apkcunyc,
apKKOCUHYC U
apKTaHTe€HC

YK CIIOBOTO
aprymeHra
Tpuronomerpuuecka
S OKPYKHOCTb,
olpeieNeHne
TPUTOHOMETPUUYECKHX

https://yandex.ru/video/preview/8596407065680738
850



https://yandex.ru/video/preview/8596407065680738850
https://yandex.ru/video/preview/8596407065680738850

(YHKLIMI YUCIOBOTO
aprymeHTa

85

Tpuronomerpuuecka
s OKPY>KHOCTb,
OIpezeIeHue
TPUTOHOMETPUUIECKUX
(YHKLHI YUCIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPHUYCCKHE

bopmybl

87

88

89

OCHOBHBIE
TPUTOHOMETPHUYCCKHE
bopmybl

OcHOBHBIE
TPUTOHOMETPHYECKHE
bopmybl

OcHOBHBIE
TPUTOHOMETPHYECKHE

bopMmybI

90

[Ipeo6paszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

91

92

[TpeobpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPKECHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKUX




BBIPAKCHUI

93

94

95

IIpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHU U

Pemenue

TPUTOHOMETPUUYECKHX
ypaBHEHUU

96

Pewenne
TPUTOHOMETPUYECKHUX
ypaBHEHUU

97

98

99

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemienue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
YpPaBHEHUNU

100

Pemenne
TPUTOHOMETPUYECKUX
YpPaBHEHUNU

101

KoHTtponbHas
pabora:
"TpUroHOMeTpUYECK

https://BcekonTposbHBIe.pd/algebra-10-nikolskij-
kontrolnaja-5/




M€ BBIPAKECHUS U
TPUTOHOMETPHYECKHE
ypaBHEeHUS"

102

ITocnemoBaTensHOCTH
, CITOCOOBI 3aJaHus
IIOCJIEIOBATEIILHOCTE
U. Meton
MaTeMaTHYECKOH
UHIYKIHH

https://yandex.ru/video/preview/6706756736877171

131

103

MOHOTOHHBIE U
OTpaHUYECHHBIE
MOCJIEI0BATEIbHOCTH
. Acropus ananuza
OECKOHEYHO MaJIbIX

104

Apudmernueckas
nporpeccust

105

106

107

108

I'eomeTpuyeckas
nporpeccust

beckoneuno
yObIBaromas
reoMeTpHruecKas
poOrpeccust

CyMmmMma 6eCKOHEYHO
yObIBaromeit
T€OMETPUYECKOU
MPOTPECCUU
JlunelHsIi 1
AKCIOHEHUIUAJIBHBIN
poct. Yucno e.



https://yandex.ru/video/preview/6706756736877171731
https://yandex.ru/video/preview/6706756736877171731

Dopmyiia CIOKHBIX
MIPOLIEHTOB

109

JIMHEWHBIN 1
SKCITOHCHIIMATLHBIN
poct. Yucno e.
Dopmyiia CIOKHBIX
MPOICHTOB

110

Wcnonrp3oBanme
MIPOTPECCUU IS
peIlIeHI/Ifl peaJIBHBIX
3a/1a4 MPUKJIIATHOTO
xXapakTepa

111

Kontponbnas
pabora:
"IlocnenoBarenbHOCT
U ¥ nporpeccun”

https://multiurok.ru/files/kontrolnaia-rabota-6-
14.html

112

113

114

HenpepriBHbIe
GyHKIMH U UX
CBOMCTBA

Touka pa3psbIBa.
ACUMIITOTHI
rpa¢ukoB QyHKIUH
CoiicTBa (hyHKIMIA
HETpEepPbIBHBIX Ha
OTpe3Ke

115

CaoiicTBa (yHKUIUH
HETIPEPHIBHBIX Ha
OTpe3Ke



https://multiurok.ru/files/kontrolnaia-rabota-6-14.html
https://multiurok.ru/files/kontrolnaia-rabota-6-14.html

Meron uHTEpBAJIOB
116 JUTSL peIIeHUS
HEPaBEHCTB

Meron uHTEpBAJIOB
117 JUISL peILeHUs
HEPABEHCTB

Mertoa nHTEpBaAIOB
118 JUISL peIIeHUs
HEPaBEHCTB

[Ipumenenue
CBOICTB

119 HEIPEPHIBHBIX
byHKUMN 1715
peleHus 3a1aq
IIpumeHeHune
CBONCTB

120 HENPEPBIBHBIX
byHKIUH 115
pereHus 3a1aq
IlepBas u BTOpas
121 IIPOU3BOHBIE
byHKIMHA
Ornpenenenue,
122 reOMETPUYECKUI
CMBICJI TPOU3BOTHOM

Ornpenenenne,
123 buznyecKuit CMbICI

MIPOU3BOAHOM




124

YpaBHeHue
KacaTelabHOH K

rpaduky QyHKIMH

125

YpaBHeHue
KacaTeJIbHOU K

rpaduky QyHKIHH

126

127

128

129

130

[IpousBognbIe
AJIEMEHTapHBIX
byHKIUH
[TIpouzBoankIe
3JIEMEHTapHBIX
byHKIUI
[TpouzBoaHas
CyMMBl,
MIPOU3BE/ICHNUS,
YacTHOI'O U
KOMITO3UIINHU
byHKIMA
IIpousBoHas
CYMMBl,
MIPOU3BE/ICHNUS,
YacTHOI'O U
KOMITO3ULIU
byHKIMA
IIponsBonHas
CYMMBl,
MIPOU3BEICHUS,
YacTHOI'O U
KOMIIO3UIINH




byHKIUI

131

132

133

134

KonTponbHas
pabora:
"IIponsBoHas"

[ToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHMIL:
"VpaBHeHus"
[ToBTOpEHHE,
0000111eHHE,
CHCTEeMaTH3aIus
3HaHui: "OyHKun"
Hrorosas
KOHTpOJIbHAs paboTa

https://multiurok.ru/files/kontrolnaia-rabota-po-
teme-proizvodnaia-2.html

https://BcexonTposbnbie.pd/algebra-10-nikolskij-
kontrolnaja-8/

135

Hrorosas
KOHTpOJIbHAsI paboTa

https://BcekonTposbHbIe.pd/algebra-10-nikolskij-
kontrolnaja-8/

136

IToBTOpEHME,
o0o01Ienue,
cucreMaru3anus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

10



https://multiurok.ru/files/kontrolnaia-rabota-po-teme-proizvodnaia-2.html
https://multiurok.ru/files/kontrolnaia-rabota-po-teme-proizvodnaia-2.html

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KoHTpobHBI
0 e padoTsl

IIpakTHYeckHn
e padoThl

Jlara
H3yYeHH
|

JIeKTPOHHBbIE HU(POBBHIE 00pa3oBaTeIbHbIE
pecypcsl

IIpumeHeHue
MPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIMH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIIUH Ha
MOHOTOHHOCTb U
IKCTPEMYMBI

IIpumeHeHne
MIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIIUH HA
MOHOTOHHOCTb U
IKCTPEMYMBI

[IpumeHenne
MPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
9KCTPEMYMBI




IIpumeHeHue
MPOU3BOTHOM K
HCCIICIOBAHUIO
GbyHKIMA Ha
MOHOTOHHOCTh B
KCTPEMYMBI

[Ipumenenue
MPOU3BOIHOM K
HCCIEI0BAHUIO
byHKIIUH HA
MOHOTOHHOCTbh U
KCTPEMYMBI

Haxoxnenue
HauOOIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHOU
(GyHKIIUM Ha OTpe3Ke

Haxoxnenue
HanOOIBIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOU
(GyHKIUM Ha OTpe3Ke

Haxoxnenue
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEMPEPHIBHOMN




(GbyHKIMU Ha OTpe3Ke

10

Haxoxnenue
HauOOJIBIIIETO U
HAUMCHBIIIETO
3HAYCHUS
HEIIPEPBIBHOU
(yHKIMHM Ha OTpE3Ke

11

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYECHUS
HEMPEPHIBHOMU
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne
HauOOJIbIIEro U
HauMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

13

14

IIpumeHeHne
MPOU3BOIHOMN JJIst
HaXO0XJICHUS
HAWJIy4YUIETO
pelIeHus B
MPUKJIIATHBIX
3ajjagax
IIpumeHeHue
MPOU3BOIHOMN ISt
HaXO0XJICHU




HaWIy4IlEero
peuieHus B
MIPUKJIIATHBIX
3a1auax

15

16

IIpumeHeHue
MPOU3BOIHOMN ISt
onpeneneHus
CKOPOCTHU U
YCKOpEHUs
npoiiecca, 3a1aHHOTO
bopmyoi miu
rpaduxom
I[Ipumenenne
MIPOU3BOJHOM 17151
OIIpeEICHUS
CKOPOCTH U
YCKOpEHUs
rporiecca, 3aaHHOTro
dbopmyIoi i
rpaduKom

17

18

Kommno3umus
byHKIHII
Komnozurus
byHKIMI

19

Kommnozumus
byHKIHII

20

I'eomeTpuueckue
0o0pa3bl ypaBHEHUH
Ha KOOPJIMHATHOM




IIIIOCKOCTH

21

22

I'eomeTpuueckue
00pa3bl ypaBHEHUI
Ha KOOPJMHATHOMU
IIJIOCKOCTH

KonTposnbnas
pabora:
"UccnenoBanue
byHKIHH C
TTOMOIIIBIO
MPOU3BOTHOMN"

https://BcexonTponbHbie.pd/algebra-11-nikolskij-
kontrolnaja-2/

23

24

25

26

27

[TepBooOpasnas,
OCHOBHOE CBOWMCTBO
1epBOOOPaA3HBIX

ITepBooGpa3Hbie
3IIEMEHTAPHBIX
¢yukuuit. [IpaBuia
HAXOXKICHHSI
epBOOOPA3HBIX

ITepBooGpa3Hble
3JIEMEHTaPHBIX
¢bynkuuit. [IpaBuna
HAXOXKJICHHS
MepBOOOPaA3HBIX
Hurerpai.
I'eomerpuyeckuii
CMBICJ UHTETpaja

Bruucnenne
ONPEACIEHHOTO




WHTETpaa mo
dhopmyne HeroToHa-
JleitOuuIa

28

Breruucnenue
ONPEACIEHHOTO
WHTETpaa mo
dhopmyne HeroToHa-
JleitOuMIa

29

IIpumeHeHue
MHTErpaja 1jis
HAaXO0KJCHUs
IIOLAIeH MIIOCKUX

¢uryp

30

IIpumeHeHue
MHTErpana Jyis
HaXO0XICHUS
00BbEMOB
TEOMETPUUYECKUX TET

31

[Ipumeps! pemennit
muddepeHnnanTbHbIX
YpaBHEHUI

32

33

[Ipumeps! pemennit
mudepeHIaTbHBIX
YpaBHEHUI

MaremaTtudeckoe
MOJIETTMPOBAHUE
pearbHBIX
MPOLECCOB C
ITOMOIIIBIO




Qg QepeHIraIbHbIX
YpaBHEHUI

34

KoHntposbHas
pabora:
"[TepBoOOpa3zHast u
uHTerpan”

https://BcekonTponbnble.pd/algebra-11-nikolskij-
kontrolnaja-4/

35

36

37

TpuronomeTpuaecku
e pyHKIMHM, NX
CBOWCTBA U TpapuKu
TpuronomeTpudecku
€ (QYHKINH, UX
CBOICTBa U rpaduku
TpuronomeTpudecku
€ (QYHKINH, UX
CBOMWCTBA U TpapuKu

38

Tpuronomerpuuecku
€ (YHKINH, UX
CBOWCTBA U TpapuKu

39

40

Tpuronomerpuueckun
€ (YHKINH, UX
CBOMCTBA U rpaduKu
OT10op KOpHEH
TPUTOHOMETPUYECKH
X YPaBHEHHI C
ITOMOUIBIO
TPUTOHOMETPHYECKO
1 OKPY’KHOCTH

41

OT10op KOpHEi




42

43

44

45

TPUTOHOMETPUUECKHU
X YpaBHEHHI C
MTOMOLIBIO
TPUTOHOMETPHYECKO
1 OKPY>KHOCTHU

OT10op KOpHEi
TPUTOHOMETPUUECKU
X YPaBHEHHI C
MIOMOILBIO
TPUTOHOMETPHUYECKO
1 OKpPY’KHOCTH

OT160p KOpHEH
TPUTOHOMETPHUECKU
X YPaBHEHHI C
ITOMOUIBIO
TPUTOHOMETPHYECKO
1 OKPY’KHOCTH

Pemenue
TPUTOHOMETPUUYECKHU
X HEPAaBEHCTB
Pemenne
TPUTOHOMETPUUYECKHU
X HEPAaBEHCTB

46

Pemenue
TPUTOHOMETPUUYECKHU
X HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUYECKHU
X HEPaBEHCTB




48

49

50

KoHntposbHas
pabora: "I'paduxu
TPUTOHOMETPUYECKH
X (QYHKITUH.

Tpuronomerpuyecku

€ HepaBeHCTBA"

OcCHOBHEBIE METOAbI
PCUICHUA
IIOKAa3aTCIIbHbIX
HCPABCHCTB

OCHOBHBIE METObI
peleHus
[MOKa3aTeJIbHbIX
HEPABCHCTB

https://BcexonTponsubie.pd/algebra-11-nikolskij-
kontrolnaja-5/

51

OCHOBHBIE METObI
pelreHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIE METObI
pelreHus
IIOKAa3aTEeNbHBIX
HEPaBEHCTB

53

OCHOBHBIE METObI
pelreHus
JorapupMUUEcKUX
HEPABCHCTB

54

OCHOBHBIE METObI
pelreHus
JoTapu(PMUIECKUX




HEPABEHCTB

55

56

57

58

59

60

OCHOBHBIE METO/IBI
perenust
JorapuMUIECKIX
HEPAaBEHCTB

OCHOBHBIE METO/IBI
pereHusI
JorapuPpMUICCKIX
HEPaBEHCTB

OCHOBHBIE METO]IbI
peleHus
HMppaLMOHAJIbHBIX
HEpPABEHCTB

OcHOBHBIE METOBI
peuieHus
UppalMOHATEHBIX
HEPaBEHCTB

OCHOBHBIE METOIBI
pelieHus
UppaIlMOHATBHBIX
HEPaBEHCTB

OCHOBHBIE METObI
pelieHus
HppaIlMOHATEHBIX
HEPaBEHCTB

61

I'padnueckue
METO/Ibl pelIeHuUs
MppalMOHAIBHBIX
ypaBHEHUH




62

I'paduueckue
METO/IbI peIIeHuUs
UppalMOHATBHBIX
YpaBHEHUI

63

I'paduueckue
METO/Ibl pEeIICHUs
[OKa3aTeIbHbIX
ypaBHEHUH

64

I'paduueckue
METOBI peIICHUs
MOKa3aTeIbHBIX
HEpPaBEHCTB

65

I'paduueckue
METO/Ibl pelIeHUs
JorapupMUIecKux
YpaBHEHUI

66

67

68

I'padpuueckue
METO/]Ibl pelIeHus
JorapupMUIecKux
HEPaBEHCTB

I'padpuueckue
METO/Ibl pelIeHus
JoTapu(PMUIECKUX
HEPaBEHCTB

I'padpuueckue
METO/Ibl PEIICHUS
MOKa3aTeIbHbIX U
JoTapu(PMUIECKUX
YpaBHEHU




69

70

71

72

73

74

I'paduueckue
METO/IbI peIICHUs
MOKa3aTeIbHBIX U
Jorapu(PpMUIECKUX
YpaBHEHUI

I'paduueckue
METO/IbI PEIICHUS
MIOKa3aTeNbHBIX U
Jorapu(MUUECKUX
HEpPaBEHCTB

I'paduueckue
METO/IbI PEIICHUS
MIOKa3aTeNbHBIX U
Jorapu(MUUECKUX
HEPaBEHCTB

KoHntponbHas
pa0ora:
"HppannoHnaibHele,
MIOKa3aTeIbHbIE U
norapupmMuUecKue
HepaBeHcTBa"

KommekcHbie
qucra.
AnreOpanueckas u
TPUTOHOMETPHYECKA
st pOPMBI 3aIUCH
KOMILJIEKCHOTO
qucia

KowMmruiekcusie

https://BcekonTponsnbie.pd/algebra-11-nikolskij-
kontrolnaja-5/




75

76

qHca.
Anrebpanyeckas u
TPUTOHOMETPHYECKA
st pOpMBI 3aIUCH
KOMILIEKCHOTO
qrcia

Apudmerndeckue
OTIepaInH C
KOMILIEKCHBIMU
YHCIaMU

Apudmernaeckne
OIepaIHH C
KOMITJICKCHBIMHU
YHCIIaMH

77

Nzobpaxenue
KOMIIJICKCHBIX YN CEJI
Ha KOOPJAMHATHOM
MJI0CKOCTH

78

79

80

81

Harypanbnsle n
LeNIbIe YnCIa

N300pakenue
KOMIUIEKCHBIX YHCe
Ha KOOPJIMHATHOU
IJIOCKOCTH
®opmyna Myaspa.
Kopnu n-oii crenenn
13 KOMITJIEKCHOTO
qucia

®opmyna Myaspa.




Kopnu n-oii crenenu
13 KOMIUIEKCHOTO
yucna

82

IIpumeHeHue
KOMIUIEKCHBIX YUCEI
IUISL pEeLICHUs
(hbUBUYECKUX H
TreOMETPUUYECKUX
3a1a4y

83

KoHntposbHas
pabora:
"KoMIieKkcHBIE
yucna"

https://yandex.ru/video/preview/24017766129032784

98

84

85

86

87

88

Harypanbnsle n
LeNIble YnCIa

IIpumeHeHue
IIPU3HAKOB
JEITMMOCTH LIEJIBIX
qucel

IIpumeHeHue
IIPU3HAKOB
JEITMMOCTH LIEJIBIX
qHCel

IIpumeHeHue
IIPU3HAKOB
JEITMMOCTH LIEJIBIX
gucen: HOJl u HOK

IIpumeHeHue
IIPU3HAKOB



https://yandex.ru/video/preview/2401776612903278498
https://yandex.ru/video/preview/2401776612903278498

JETUMOCTH TIEITBIX
yucen: HOJl u HOK

89

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH LIEJIBIX
YHCEIl: OCTATKH I10
MOJYJIIO

90

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH LIEJIBIX
YHCEeIl: OCTATKH I10
MOJYJIIO

91

IIpumeHeHue
MPU3HAKOB
JIEITUMOCTH I1CJIBIX
YUCEIl: aJlTOPUTM
EBxmmna misa
pelIeHus 3a/1a4 B
HEeJBIX YHCcIax

92

KoHntposbHas
pabota: "Teopus
LEBIX yucel"

https://multiurok.ru/files/kontrolnaia-rabota-3-tselye-
chisla-delimost-chisel.html

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94

CucremMa u



https://multiurok.ru/files/kontrolnaia-rabota-3-tselye-chisla-delimost-chisel.html
https://multiurok.ru/files/kontrolnaia-rabota-3-tselye-chisla-delimost-chisel.html

95

96

97

98

99

COBOKYIHOCTb
YpPaBHEHUH.
PaBHOCHIIBHEIC
CHCTEMBI M CUCTEMBI-
CIEICTBUSI

OCHOBHBIE METOBI
pELLEHMs] CUCTEM U
COBOKYITHOCTEH
panroHaIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI
pELLEHHsI CUCTEM U
COBOKYITHOCTEH
UppaloHaIbHbIX
YpaBHEHUN

OCHOBHBIE METOBI
peLICHUs CUCTEM U
COBOKYITHOCTEM
ITOKAa3aTeIbHBIX
YpaBHEHUN

OCHOBHBIE METOBI
peLIeHus CUCTEM U
COBOKYITHOCTEM
MI0KAa3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METObI
peLIEHHsI CUCTEM U
COBOKYITHOCTEM

JorapupMHUIECKUX




YpaBHEHUU

100

OCHOBHBIE METOJIbI
pelicHus CUCTEM U
COBOKYITHOCTEM
JorapuMUIECKIX
YpaBHEHUU

101

102

[Ipumenenue cuctem
K PELICHUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
o0ractell HAyKu U
peabHOM JKU3HH,
HUHTEpIIpEeTAIHS
MOJTy4E€HHBIX
pe3yJIbTaToB

IIpumMeHeHue cucrem
K PEIICHUIO
MaTEMaTHYECKHUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
oOractel HayKu 1
peanbHOM KU3HH,
MHTEpIIpeTaIHs
MIOJIy4EHHBIX
pe3yJIbTaToOB

103

[IpumeHenne
HEPABEHCTB K
PEILIECHUIO




104

MaTeMaTHYECKHX
3a/a4 U 3a/1a4 u3
pa3IMYHbIX
obJacTell HAyKu U
peanbHOM KU3HH,
WHTEPIIPETAIHS
MOJTY9YE€HHBIX
pe3yJIbTaToB

KonTponbhas
pabota: "Cucrembl
paloHaIbHbIX,
HppalMOHATIbHBIX
[IOKAa3aTeIbHbIX U
JorapupMHUIECKUX
ypaBHEeHUH"

https://BcexonTponbHbie.pd/algebra-11-nikolskij-
kontrolnaja-7/

105

106

107

PanmnonanbHbIe
YpPaBHEHUS C
rapaMeTpamu

PanmonanbHbie
HEPABEHCTBA C
rapaMeTpamu

PanuonanbHbie

CUCTEMBI C
napameTpamu

108

Hppanmonanbusie
ypaBHEHUS,
HEPaBEHCTBA C
rnapameTpamu

109

HppaunonaibHbie




CUCTEMBI C
rnapameTpamu

110

IToxazaTennHBIC
ypaBHEHU,
HEPaBEHCTBA C
rnapameTpamu

111

112

113

IToka3zaTenbHbIE
CHUCTEMBI C
rnapameTpamu

Jlorapudmuueckue
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu
Jlorapudmuueckue

CHUCTEMBI C
napameTpamu

114

Tpuronomerpuuecku
€ YPaBHEHHUS C
rapameTpamu

115

Tpuronomerpuuecku
€ HEpaBEHCTBA C
rapamMeTpamMmu

116

117

TpuronomeTpuuecku
€ CUCTEMBI C
nmapameTpamu
[Toctpoenue u

HUCCICIOBAHUC
MAaTEMAaTHYCCKUX




118

119

MOJIENIEN PEATbHBIX
CUTYyalH C
MTOMOLIBIO
YpaBHEHUH ¢
napameTpamu

[Toctpoenue u
HCCIE0BaHUE
MaTeMaTUYeCKUX
MOJEJIeN peanbHbIX
CUTyaIui ¢
MTOMOIIIBIO CUCTEM
YpPaBHEHHUH C
rnapameTpamu

ITocTpoenue u
HCCIIEIOBAHUE
MaTeMaTUYECKUX
MOJIENIEN PeaTbHbIX
CUTYyalHil C
MMOMOIIBIO CUCTEM
YPaBHEHHUH ¢
napameTpamu

120

KoHntponbHas
pabora: "3amauu ¢
rnapameTpamu”

https://uchitelya.com/algebra/90364-kontrolnaya-

rabota-parametr-11-klass.html

121

[ToBTOpEHHUE,
000011IcHNE,
CUCTEMaTH3aIus
3HAHUM:
"YpaBuenus"



https://uchitelya.com/algebra/90364-kontrolnaya-rabota-parametr-11-klass.html
https://uchitelya.com/algebra/90364-kontrolnaya-rabota-parametr-11-klass.html

122

123

124

125

126

127

[ToBTOpEHHUE,
000011IeHNE,
cucTeMaTu3anus
3HAHUM:
"VpaBuenus"

[ToBTOpEHHUE,
000011IeHNE,
CUCTEeMAaTH3alIHs
3HAHUM:
"YpaBHeHus.
Cucremsl
ypaBHeHUH"

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrsa"

[ToBTOpEHuUE,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrna"

[ToBTOpEHHUE,
0000111EHNE,
cucTeMaTu3aius
3HAHUM:
"Hepasencrna"

[ToBTOpEHUE,
000011IEHNE,




CHCTEMAaTHU3alHs
3HAHHI:
"IIpousBoHas u €&
npuMeHeHue"

128

129

130

131

132

[ToBTOpEHHUE,
000011IeHNE,
CHCTeMaTH3aIus
3HAHH:
"IIpousBoHas u €&
npuMeHeHue"

[ToBTOpEHHUE,
000011IeHHE,
CUCTEeMAaTH3alIHs
3HAHUM:
"[IponsBonHas u €
npuMeHenue"

[ToBTOpEHuUE,
000011IEHHE,
cucTeMaTu3anus
3HaHui: "MHTerpan
U €ro npuMeHeHue"

[ToBTOpEHHUE,
0000111EHNE,
CUCTeMAaTH3aIIHS
3HaHui: "OyHkuun"
[ToBTOpEHUE,
0000111EHHE,
CUCTEeMAaTH3aIIHS
3HaHui: "OyHkun"




133

[ToBTOpEHHUE,
000011IeHNE,
CHCTeMaTH3aIus
3HaHuii: "OyHkuun"

134

135

136

Hrorosas
KOHTpOJIbHast paboTta

Hrorosas
KOHTpOJIbHas paboTa

IToBTOpEHUE,
000011IeHHE,
CHCTEeMaTH3aIus
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10

https://infourok.ru/itogovaya-dvuhchasovaya-

kontrolnaya-rabota-po-algebre-i-nachalam-analiza-

klass-umk-smnikolskiy-556255.html

https://infourok.ru/itogovaya-dvuhchasovaya-

kontrolnaya-rabota-po-algebre-i-nachalam-analiza-

klass-umk-smnikolskiy-556255.html



https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html
https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html
https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html
https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html
https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html
https://infourok.ru/itogovaya-dvuhchasovaya-kontrolnaya-rabota-po-algebre-i-nachalam-analiza-klass-umk-smnikolskiy-556255.html




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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