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MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«/laTpKOBCKas cpefHss 001eoOpa3oBarenbHas mKoaa Ne3»

AnHomayusa K paboueii npozpamme
y4eOHOro npeMeTa «airedpa U Hayaaa MaTeMaTHYeCcKOro aHaJIn3ay

PaGouas nporpamma yueGHOro npeaMera «aiaredpa U Hayasa
MaTEeMaTUYECKOr0 aHaINu3a»
o0s13aTeNbHOM MpeIMETHON 00JIacT «MaTeMaThKa U nHopMaTruka» paspadoTaHa
B cootBeTcTBUU P®I'OC COO u peanusyercs 2 roga 10 -11 kaace.

PabGouass mporpamma pazpaborana yuurtenem lllenvikanbHoBoit [LA. u
omnpejieNsieT OpraHu3alrio 00pa30BaTEIbHON ASATENBHOCTH YUUTENS B IIKOJIE IO
OTIPENICTICHHOMY YYeOHOMY npeomemy

PaGouas nporpamma yuebHnozo npeomema sisnsierca yacteio OOIT COO
ONPEICIISIONIECH

- CoZIepKaHueE;

- IUITaHUpYeMble  pe3yibTaTbl  (JMYHOCTHBIE, METalpeaMETHbIE U
IpPEeIMETHEHIC);

- TEMaTUYECKOE MJIAHUPOBAHKUE C YYETOM pabouell MporpaMMbl BOCITUTAHUS
Y BO3MOXKHOCTBIO ucnoib3oBanus DOP/LIOP.

PaGouas mporpamma oOCyXxaeHa M NPHUHITA PEUICHUEM METOJUYECKOTO
OoOBeMHEHUSI ¥  COTjlacoBaHa 3aMECTUTeNIeM JUpeKTopa Mo  ydeOHo-
BocrniutarenbHol pabotre MBOY JICOIII Ne3
Hara: 29.08.2023




HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUUECKOTO aHallu3a» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBAeT MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOrO aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Hadajla MaTeMaTHYECKOIro
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  [OJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepual, CHocoOCTBYIOIIUN
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBbHOCTH, TPEOYyIOMe MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonmkum oOydeHus anredpe W HadalaM MaTeMaTHYEeCKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIOUIUE COJIepkKaTeIbHO-MEeToAuYeckue nuHuu: «Hucna
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce oCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



o0y4yeHUss Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH U paszaenamu. JaHHBIH
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHMYeCKUX MAWCUUIUINH, TaKUuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOywaroluecs OBIIaJE€BalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTENFHO COPMYIMPOBAHHON MaTeMaTHYECKOW 3ajaui, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHHS «UuclIa U BBIYUCICHUS» 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero oomero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOS MCIOIB30BAHHUE Pa3TMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATypPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIUPUIECKUEe 3aladdl ¥ OIepalyd: [eJICHHe Haleo,
OTIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAli, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeNbHOMY PACIIMPSHHIO Kpyra HCIOJIB3YEeMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJIS PEIICHHUS PA3IMIHBIX 3a]ad
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3IUYHBIMU METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUXx U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapamerpsl. [lomydeHHblE yMEHMSI HIMPOKO HCIOIB3YIOTCS MpH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOJHON, MPU PEIICHUH MPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOXKJCHHE HanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN ()YHKIUU.
JlaHHas copeprkaTeibHAst JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpPOBAHHE YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PaLUOHATIBHBIX,



UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIpaKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuaiga MNPOUCXOAUT  JAJIbHEHIIEE  Pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JEAYKTHUBHBIX
paccyxaeHudi, paboTel C  CUMBOJBHBIMH  (opmamu,  TpeACTaBICHUs
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢Q(EKTUBHBIE HHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1ay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKa HAYKH.

ConepxartenbHo-MeTonuueckass JuHusA «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U TpaduKoB, UCIOIL30BaHUE (PYHKIMM JJIs PEIICHUS 3ajayd U3 JAPYTHX y4eOHBIX
IPEIMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTE€MaTUYECKHUM aHaJM30M,
TaK M C PEIICHUEM ypaBHEHUUW M HepaBeHCTB. [Ipu 3TOM OO0JbIIIOE BHUMAHHE
yaensercss GOpMUPOBAHUIO YMEHHMs BBIpaKaTh (POopMysraMu 3aBUCHMOCTH MEXTY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpaduueckoid u cioBecHOW. Ero msydenue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTEeMaTHUYECKUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIHHA, OMPENeNiaTh WX HaWOOJbIINE W HaUMCHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus TpoieccoB. JlaHHas coaepxaTeiabHas JHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKUX MOJENIed pealbHbIX CHUTYalUH,
MO3BOJIIET HAXOJAWTh HAWJIydlllee€ pEUIeHUWE B TMPUKIAJHBIX, B TOM YHUCIE
COI[MATIbHO-3KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUUYECKOTO
aHanm3a CrocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIBLHO-IOTHYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHUIH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HcKyccTBe. OOyyaromuecsi y3HaroT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HAyKH, ¥ 00 WX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTUKA) BKIIOYAET B
ce0si PJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTEMaTUKHU
U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIM $3bIK, OOBEAUHSIOMIMI BCE pa3eibl



MaTeMaTUKu M €€ NPWIOKEHUW, OHU CBSI3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTEMaTHKW M MCMOJIb30BaTh €ro JJIsl BBIPAKEHUS CBOMX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
MpaBUjiaM  TOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YeCKOM JIOTMKA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOT'O MBIIILJICHHUS.

B yueGHoM Kkypce «Anrebpa M Hadajla MaTEMaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOr'0 MOJCIMPOBAHUS, KOTOPBIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MAaTeMaTHYEeCKOTO aHalin3a, WHTEPIPETAlU TOJYYECHHBIX pPEe3yJbTaTOB. Takwue
3a/1aHUs BIUIETCHBI B KAXIBIM U3 pa3/IesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JJIS PEIICHHs TMPUKIATHbIX 3anad. [Ipu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydaromuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATH  MPOOIJieMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wu3yuenue yueOHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIO
aHanu3za» orBoautTcs 272 vaca: B 10 knacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4WwIeHbl OT OJHOW I€pPEMEHHOW. JleleHue MHOro4djcHa Ha
MHOrOWwieH ¢ ocratkoM. Teopema be3dy. MHOrowiensl ¢  UEIBIMH
kodpunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI penieHus
norapuMUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHM.
Pemienne cucrteM nMHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JMHEWHBIX



ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBa, BBIUMCIICHUE €r0 3HAUYCHUS, MPUMEHEHHUE OMpPEACTUTENS I PEeIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWM. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue TIOCTPOCHHOM MOJCIU C
MOMOILBIO MaTPULL U ONPEETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIEN pPEaJbHOM CUTyallid C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHHMM U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX o0JlacTel HAYyKH W peaabHOU
KU3ZHHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢ynkumii. 'padux ¢dyHKIuu. DneMeHTapHbIe NpeoOpa3oBaHUs
rpaduKoB (yHKIHMA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIC M HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢byakuuu. Haunbosnpiiiee n HauMeHbIlee 3HaYeHUsT (PYHKIIMHM Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpad¢uk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNmeHH Kak (PYyHKIUM OOpaTHOMU
CTEIIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajJbHbIX IIpollecCax U SIBJICHUAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIEIOBATeNbHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIeA0BaTeNbHOCTH. VICTOpHST BO3HUKHOBEHUSI MAaTEMaTHYECKOIO aHalIh3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHewHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpecCuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uncno €. @opmyna CI0XKHBIX
npoueHToB. Mcrnonb30BaHWE MPOTPECCHMU IS PEIICHUS peajbHbIX 3ajay
MPUKJIIAJIHOTO XapakTepa.

HenpeprsiBHble (QyHKIIMM W HUX cBoicTBa. TOYKM pas3pbiBa. ACHUMIITOTHI
rpapukoB Qynkuuii. CBolcTBa (QYHKIMI HENpephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl pEILICHUs] HEepaBeHCTB. lIpuMeHeHHe CBOWCTB HEMPEPHIBHBIX



(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMEeTPUIECKUNA U
(u3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKAa

MHoxecTBO, olepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. I[IpuMeHeHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUM, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbabie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU IIEJBIX
gyuces, HauOonpmmii ol nenurens (nanee — HOJl) m HammeHsblee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AunreOpanyeckass M TpUTOHOMETpHUYecKas (QOpMbI
3aMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHe ONepaluu C KOMIUIEKCHBIMH
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHU W3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GPU3HMUEeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOJABI PEIIEHUS TIOKA3aTeNbHBIX U  JIOTapUMHUUECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/BI PEIICHUS CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajad M 3ajJa4 U3 Pa3inyHbIX 00JlacTell HAyKh U pealbHOU
KU3HU, HTHTEPHIPETAIMS MTOJTYUYCHHBIX PE3YIbTaTOB.

DyHKUNH U TPAPUKH

I'papuk komnozunuu ¢GyHkiui. ['eomerpuyeckre 00pa3bl ypaBHEHH U



HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpriueckre mMeTonbl pelieHHs ypaBHEHH U HepaBeHCTB. ['paduueckue
METO/bl PELICHHUS 3a/1a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT NMPHU PEIICHUU 3aJady W3 JAPYTHX YYEOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajan3a

[IpumeHeHue NMPOU3BOIHON K MCCIEIOBaHUIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO0  3HAYEHUM
HEIMPEPHIBHON (YHKIIMU HA OTPE3KE.

[IpyuMmeHeHne TPOU3BOAHOM JJisi HAXOXKICHUS HAWIIYUIIEro PELICHUS B
OPUKIAOHBIX 3aj]adax, sl ONpPENENICHHs CKOPOCTM M YCKOPEHHMs Ipollecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBooOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX GyHKIuH. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucinenue
ornpenenéHHOro uurerpana no ¢popmyne Heiorona-JlelOuura.

[Ipumenenue umHTErpaia s HAXOXKACHHUS IUIONIAJeH IIIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepbr pemenuit nuddepeHINAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIIaTbHBIX
ypaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIUN 00YyJaIOIIEeTOCsS KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajau, pelieHui, pacCyXAeHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS MPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOoPEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUE€CKON HAaNpaBJI€HHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMAaTHYECKUX 3HAHUN IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKHW W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIIEIOBATEIbCKYIO AEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHI, OTHOIICHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIE H OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOABI C HWCIOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBHIBATh COOCTBEHHBIEC CYKJICHHS H BHIBO/IHI,

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBHS:

WCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIIbCKUA WHCTPYMEHT MO3HAHUS,



(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSATENBHO CIIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOIO  HAOJIIOJIEHUs, UCCIENOBaHUsA, OLIEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUUUTH MHDOpPMALUMKU, NAHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHU 3a1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXXIAaeMOW TEMHI,
npoOJieMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa IIOMCK
pEIIEeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
uajaora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCIEIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIEe YHUBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Camoopranuzanus:
COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIOCOO PEIIeHUs ¢
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh



1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCUTHh KOPPEKTHUBHI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJbTaTOB AESTEILHOCTH, HAXOAUThH OIIUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMATh M HCIIOIBh30BaTh MPEUMYINECTBA KOMAHJIHONW W WHIMBHIYATbHOM
paboThl TpU peHieHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOTHI, pacmpeacisiTh
BUJbI paboOT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JEUCTBHUS C APYTUMHU YJI€HAaMU KOMAaHJbI, OIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenus B 10 kJjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM palouell MporpamMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucua 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YHCIA;

OPUMEHATh JIpOoOM W MPOUEHTHl MJi1 pPEHICHUS NPUKIAAHBIX 3adad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

NPUMEHATH NPUOIMKEHHBIE BBIUYUCICHHUS, IPABUIIA OKPYTJEHUS, IPUKUIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOJIHO ONEPUPOBATH TOHITHUEM: CTENEHb C IEJNbIM [OKa3aTeleM,
MCIIOJIb30BaTh MOAXOAINYI0 (POPMY 3aNUCH ACHCTBUTEIBHBIX YHCEN AJISI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHITHEM: apu(PMETUYECKUI KOPEeHb HaTypallbHOU



CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKAa3aTEJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uucaa, ACCATUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSTHUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCHUJIBHBIC YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEUICHUs palMOHaIbHBIX W APOOHO-
palMOHANBHBIX YPABHEHMM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATHh MMOHATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C MLeJbIMU KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATh
JI€JIEHUE MHOTOYIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl PELICHUS 3a/1a4;

CBOOOJHO OMNEpUpPOBATH TOHATUSIMH: CHCTEMa JIMHEHWHBIX ypaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OIpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWS,
OPUMEHATh ONPENEIUTENN Uil PEIIEHUs CHCTEMbI JIMHEHMHBIX YpaBHEHHH,
MOJENHNPOBATH PEAIbHBIE CUTYallUH C MOMOLIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIEN0BaTh IOCTPOCHHBIE MOJIEIM C TOMOIIBIO MATPULl U OMNPEACITUTENEH,
UHTEPIPETUPOBATH MOTYUYEHHBIA PE3yJIbTaT;

UCIIONIB30BaTh CBOMCTBA JEUCTBUH C KOPHAMU JUIsi IIpeoOpa3oBaHUs
BBIPAKECHUM;

BBITOJIHATH IPEOOPA30BAHMSI UUCIOBBIX BBIPAXKEHUI, COAEPKAIIUX CTEIIEHU C
palMOHAIBHBIM [T0KA3aTEIEM;

UCIIOJIb30BATh CBOMCTBA aorapudMoB JUIS npeoOpa3zoBaHus
aorapu()MUYECKUX BBIPAKEHUM;

CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HppAllMOHAIbHbBIE, MOKAa3aTeJIbHbIE U
JorapuMUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYIBI 17151 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOJIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHUE,
NPUMEHATh  HeoOXoaumble  (OPMYJbl  JUJIi  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUUYECKUX YPAaBHEHUN;

MOJICJIUPOBAaTh peajbHblE CHUTyallMM Ha $3bIKE alreOpbl, COCTABIATH
BBIDA)XCHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3aJayd, HCCIENOBATh



MOCTPOEHHBIE MOJIENH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKIUHA U TPaPUKH:

CBOOOJIHO ONEpPUPOBATH MOHATUAMU: (DYHKIIMS, CIIOCOOBI 3a/laHus (PYHKIIUH,
B3aUMHO OOpaTHble (QYHKIMH, KOMHNO3UIMUSA (yHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEIEICHUS U MHOYXKECTBO
3HauYEHUN (QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMHU: UETHBIE W HEUYETHbIE (YHKIMH,
nepuogudeckue QyHKIHMH, MTPOMEXYTKH MOHOTOHHOCTU (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKLIHH, HauOOoJbllIee W HAaUMEHbIee 3HaYeHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: CTeNeHHAss (DYHKIMS C HATypalbHbIM U
LEeJNbIM TOKa3aTeneM, IpauK CTENEeHHONW (QYHKIMM C HATYpPaJbHBIM M LEJIbIM
nokasaresieM, rpapuk KOpHsS N-OM cTerneHu Kak (yHKUMHU OOpaTHOM CTENEeHU C
HATypaJlbHBIM MOKa3aTeNIeM;

ONEepUPOBATh TOHATHSAMU: JIMHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAs
(GYHKIIUH, BBITIOIHATD 3JIEMEHTAPHOE UCCIIEI0BAHNE U MTOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: TOKa3aTellbHas W Jorapugmuyeckas
(yHKIMH, UX CBOWCTBA MU TrpaUKH, HMCIOJIB30BATh HUX TpapuKu Uil pelIeHUs
YpPaBHEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPHUUYECKAss OKPYKHOCTb,
oIpeieJIeHNe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpadukd (QYHKIMH [ HCCIENOBaHUS IPOLECCOB U
3aBHCHMOCTEN MpHU pEelIeHUU 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIPAKaTh (OPMYJIaMU 3aBUCHMOCTH MEXK/y BEJIMUUHAMU;

Hauyana maTeMaTH4yecKoro aHajamsa:

cBOOO/IHO ONEpUPOBATH MOHATUSAMU: apumMeTndeckass U TeoMeTpuuecKas
mporpeccusi, 0eCKOHEYHO yOBIBAIOIIass TEOMETPUUYECKAst MIPOTPECCHs], TNHEHHBIN U
HKCMOHEHUUAIBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCHM I PEUIEHUS pealbHbIX 3aJad IPHUKIaJHOIO
XapaKTepa;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MTOCIEOBATEILHOCTD, CIOCOOBI 3aJaHUS
MIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEJOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTUYECKOrO aHajau3a KaK aHaiaus3a
OECKOHEYHO MaJIbIX;

CBOOOIHO OMNEpUpPOBAaTh MOHATHSAMHU: HENPEPbIBHBIE (DYHKUIUH, TOUYKHU
paspsbiBa rpaduka GyHKIUU, aCUMIOTOTHI Tpadrka GyHKIINY;

CBOOOJHO OIEPUPOBATH IOHATHEM: (PYHKLMS, HENpEpbIBHAs Ha OTpE3Ke,
IIPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHI JJI pELIeHUs 3a/1ay;

CBOOOJHO OIEpUPOBaTh MOHATUSMH: MEpBasi W BTOpas MPOU3BOIHBIC



(GyHKIUMH, KacaTeabHas K rpaduky ¢ yHKLINH;

BBIYUCIIATH TPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUHU
NBYX (YHKIIM, 3HATh MPOU3BOJAHBIC JIEMEHTAPHBIX () YHKITUH;

HCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UYECKHUI CMBICI MPOU3BOJHON IS
pelIeHus 3a1ad.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  MOHATHUAMHU: MHOXKECTBO, OMEpalldu  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alaparT s OMMCAHUS PEaIbHbIX
MIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: OINpEJeSieHue, TeopeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTEMAaTUUECKOTO 00BEKTa, I0Ka3aTeIhLCTBO, PABHOCHILHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayaja MaTEMaTUUECKOTO aHATTU3ay:

Yucia ¥ BIYMCICHUS:

CBOOOJIHO ONEPUPOBATh TOHATHUSMH: HATypaJlbHOE U II€JI0€ YHCIIO,
MHOKE€CTBA HATYyPaJbHBIX U LIEJBIX YMCEJ, UCIIOJIB30BaTh IIPU3HAKHU JEIUMOCTHU
nensix yncen, HOJl 1 HOK HaTypanbHBIX 4ncel Uil pelieHus 3a1a4, NIPUMEHITh
anroputM EBknnna;

CBOOOJHO OMEpPUPOBaTH TMOHSATHUEM OCTaTka MO MOMAYJIO, 3alKChIBATh
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIMEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHITH apu(METUUECKHUE ONEepalid ¢ HUMU H
MU300paXkaTh HA KOOPJAUHATHOM MIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTeNbHBIE H
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PEHIEHUS C  IOMOIIBIO
PaBHOCUJIBHBIX [IEPEXOJI0B;

OCYLIECTBIISITh OTOOp KOPHEH TMpU PEIIEHUHU TPUTOHOMETPHUECKOTO
YpaBHEHUS;

CBOOOJTHO OMEpPUPOBATh TOHITHEM TPUTOHOMETPHYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXomumble  (OPMYJIBI  JIJIT  PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPAaBHCHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEH PalMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
JnorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb palMOHAIBHEIE, VppalHOHAIbHBIE, MOKA3aTeNbHBIE,



gorapuMUUecKue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
CoJIeprKaIIfe MOAYJIH U TapaMeTphI;

MPUMEHATH TpadudecKrue METOIbI ISl PEIICHUS] YPaBHEHUI U HEPaBEHCTB, a
TaKXKe 3a7a4 ¢ mapaMeTpaMu;

MOJICTMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHS, YpaBHEHHUs, HEPAaBEHCTBA M HMX CHCTEMBI IO YCJOBHIO 3a/1ayW,
WCCIIEIOBaTh TOCTPOCHHBIE MOJENU C WCIOJb30BaHMEM ammapara anreOpsl,
WHTEPIPETUPOBATH MOJIYICHHBIH PE3yNIbTaT.

DYyHKIUH U TPAPUKU:

CTpOUTHh TpadUKH KOMMO3HIHNKA (PYHKIHH C TIOMOIIBIO JIIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUI;

CTPOWTH TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEPAaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKUX
byHKIH;

NPUMEHATh (QYHKIMHM JJIi MOJCIMPOBAHHUS M HCCICIOBAHHS PEaTbHBIX
TPOIIECCOB.

Hauyana maTeMaTH4ecKOro aHAIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO SISl UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HaUMEHbIlIee 3HaueHus QYHKIUU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro peIIeHUus B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajavax, JJis
OTIpEJICICHHs] CKOPOCTH W YCKOPEHHsI Tpolecca, 3aJaHHOro (OpMYIONW WU
rpaduKoMm;

CBOOOJHO  OMEpUpOBaTH TMOHATUAMH: TEpBOOOpa3Hasi, OMNpeneIEHHBIN
WHTETpaj, HAXOAWTh TIEPBOOOPA3HBIE JIIEMEHTAPHBIX (DYHKIHMA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTETrpaa;

UMETh TPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHMHM Ha TPHUMEPE
coctaBiieHUs MU PepeHIHATbHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHUCJIE COIHAIbHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMU MaTeMaTHUECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne | Haumenosarnue pazoenog Konuuecmeso uacos DnekmponHvle Bocnumamenvnoiii
n/n U mem npocpamMmbl KOHMPOJIbHble | NPAKMUYecK (yughpoesvie) KOMNOHEHM
Bcezo pabomwl ue pabomul obpazoeamenvHule
pecypcol
1 | MHOXeCTBO 0u http://fipi.ru pabora B
JICHCTBUTENbHBIX http://www.mathte | Tapax,
qucell. MHOTOYJICHEL. st.ru CaMOKOHTPOJIb
PanumonansHEIC 26 1 34
yYpaBHEHUS U
HEpPaBEHCTBA.
CucrteMbl THHEHHBIX
YpaBHEHUU
2 | OyHKIMHU ¥ TPaQUKH. Iu 0u http://www.math.ru/ | ypox -
Crenennas pyHkuusic | 12 u UCCIIeJOBaHUE
IEJIBIM TIOKa3aTeIeEM
3 Apudmeraaccrei lu 0u http:/fipi.ru NpOEKTHAs
o JCATCIBHOCTD I10
popenn 1OT STEHEHL | 15 https://resh.edu/ru/ | neenexopanmio
PPATHORAIRERE https://resh.edu/ru/ | Pemernii pasibix
YPaBHCHUA BHJIOB yPaBHEHHMI
4 | Tloka3arenpHas lu 0u http://fipi.ru YPOK-0000111eHus
byHKIMS. 104 https://resh.edu/ru/ | 1O naHHOH Teme
IlokazaTenbHbIC
YpaBHCHHS
5 | Jlorapupmuueckas Iy 0u http://fipi.ru «MatemMaTHyecKuit
GyHKIHS. 184 https://resh.edu/ru/ | xameiigockom»
Jlorapupmuueckue pabora B rpymmax
YpaBHCHHS
6 | TpuroHOMETpHUYECKU lu 0u http://fipi.ru «MaremMaTHyecKuit
€ BBIPAKEHUS U 22y https://resh.edu/ru/ | xameiigockom»
YpaBHEHUS pabora B rpymmax
7 ITocaenoBaTensHOCT 104 1 u 0u http://fipi.ru YPOK-0000111eHus
U ¥ IPOrPECCUU https://resh.edu/ru/ | 1o naHHOW Teme
8 | HempepsiBHBIE 1u 0u http://www.math.ru/ | pa6ora B mapax,
GYHKIHH. 18y https://resh.edu/ru/ | caMOKOHTPOIb
ITpousBoHas
9 | IloBTOpeHue, 2y 0u http://www.math.ru/ | «Maremarudeckuii
06001EenHE, 5y http://www.mathte | karefnockony,
cucreMatusanus st.ru YPOK'060§HICHH’1
3HaHI/H‘/’I - I10 JAHHOU TEMCEC
OO611ee KOJIMYECTBO YacoOB 124 0u
136y

10 MporpamMmme



http://fipi.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.math.ru/
http://fipi.ru/
https://resh.edu/ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://www.math.ru/
https://resh.edu/ru/
http://www.math.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

11 KVIACC

Ne | Haumenosarnue pazoenog

Konuuwecmso uacos

OnexmponHvle

Bocnumamenvnuiii

10 MporpamMmme

n/n U mem npocpammbl KOHMPOAbHbIE | NPAKIMUYECK (yughpoesvie) KOMNOHEHm
Bcezo pabomwl ue pabomul 0bpazosamenvibvie
pecypcyl

HccnemoBanue 0u http://fipi.ru pabora B
(DyHKIMI C IOMOWIBIO | 22 4 3y http://www.mathte | mapax,
IIPOU3BO JTHOU st.ru CaMOKOHTPOJIb

2 | IlepBooOpasHas u 12 lu 0u http://www.math.ru/ | ypok-o6o0menus
HHTETpal ! 10 JJAHHOM TeMe

3 Iy 0y http://fipi.ru 3HAKOMCTBO C
Fpa(bI/IKI/I POJIBIO MAaTEMATHKH
TPUTOHOMETPUYECKIX https://resh.edu/ru/ | B coznanun
Gy 144 https://resh.edu/ru/ | MaTepuaibHo-

T : TEXHUYECKOH 0a3bl
PUTOHOMETPUYECKHE HAPOTHOTO
HCpaBCHCTBA XO351ICTBA B

TEKCTax 3a1a4
4 | Wppammonamsasre, lu 0u ht.tQ://flpl.ru OCHOBHBIE
HOKa3aTeabHEIE H https://resh.edu/ru/ | OCTHXCHHSA K
24y HEPCIIEKTHBBI
JorapupmMuiecKue .
OTCYCCTBCHHOU
HepaBeHCTBa HAaYKW 1 TCXHUKU
5 lu 0u http:/fipi.ru 3HAKOMCTBO C
https://resh.edu/ru/ | POJbIO MaTEMATHKH
B CO3JJAHHUHU
aTepHabHO-
KomruiekcHble uncna | 10y MaTepHaIbHC
TEXHUYECKOH 0a3bl
HAPOIHOTO
XO03SICTBa B
TEKCTax 3a/a4
6 Iy 0u http://fipi.ru OCHOBHBIE
HarypaJbHble 1 https://resh.edu/ru/ | AOCTHXEHHUS U
104 TTePCIICKTUBEI
LIeJIBIE YHCTIa .
OTCYCCTBCHHOU
HaYKH U TEXHUKU
7 Cucremsl Iy 0u http://fipi.ru OCHOBHBIE
panroHaIbHBIX, https://resh.edu/ru/ | nocTvKeHUs U
UPPALUOHATBHBIX 124 MCPCIEKTUBBI 5
MOKa3aTeIbHbIX U OTCHCCTBCHHOM
J0rapu(pMUIECKHX HayKH 1 TCXHHUKNA
YpaBHEHUN
8 Janaud ¢ o 1u 0u hrt]g)://.\;\;wma mgtr}.rlj/ ﬁii?fﬁ :Bgzpax,
napaMmeTpamu ps./iresh.eduiru :
COO0OIIEHN
9 [ToBTOpEHUE, 2y 0wu http://www.math.ru/ | «MaremaTnueckuii
006001eHue, 164 http://www.mathte | kaneizockomny,
CUCTEMaTU3aLNL st ru YPOK-0000111eHus
SHAHUH _ 10 JaHHOU TeMe
OO0I11ee KOJIMYECTBO YaCOB 12y 0u
136y



http://fipi.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/
http://www.math.ru/
http://fipi.ru/
https://resh.edu/ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://fipi.ru/
https://resh.edu/ru/
http://www.math.ru/
https://resh.edu/ru/
http://www.math.ru/
http://www.mathtest.ru/
http://www.mathtest.ru/

HoypquOC/KaHeHﬂapHO-TeMaTI/I'IECKOQ IJIAHUPOBAHUE

Ne Tema ypoxa Konuuecmso uacos Jama Jlama
n/n KOHMpONb | npakmuye | NO niawny
Beezo Hble cKue daxmuu
pabomuvl | pabombi ecKu

1. MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH U Iy
HX CBOMCTBa

2. Juarpammsl Diinepa-Benna lu

3. [IpumeHeHne TeoOpEeTUKO-MHOXKECTBEHHOTO Iy
arrapara s peleHus 3a1a4y

4. Parmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIE lu
TIEPUONYECKHIE IPOoOH

5. Parmmonansueie ynciaa. OOBIKHOBEHHBIE U
JECSTUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUHbIE lu
TIEPUOANIECKIE TPOOH

6. [Ipumenenue npobeii v TPOLEHTOB IS Iy
peLIeHNS TPUKIIAIHBIX 3a/1a4

7. [Ipumenenne npoOeit 1 MPOIICHTOB JIJIst Iy
peLIeHHS TPUKIIAIHBIX 3a/1a4

8. HeiicTBuTenbpHble uncia. PanimonaabHbIe U Iy
HWppalMOHAIbHBIEC YHUCIIA

9. ApubdmMeTnueckue orneparuu ¢ Iy
JIIEMCTBUTEIIFHBIMHI YK CIIAMHI

10. Moynb IeMCTBUTENBHOTO YUCTIA U €T0 Iy
CBOMCTBA

11. [TpubmmxE€HHBIC BEIYUCIICHUS], IPABHUIIA
OKpYTJICHHS, IPUKHUIKA U OLICHKA PE3yJIbTaTa lu
BBIYHCIICHUH

12- 2y

13 Bxoanas koHTpoJibHAs paboTa 2y

14. OCHOBHBIE METOJIbI PEIICHUS LEIbIX U APOOHO- Iy
palMOHAILHBIX YPABHEHUN U HEPABEHCTB

15. OCHOBHBIE METOJIbI PEIICHUS LEIbIX U IPOOHO- Iy
palMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB

16. OCHOBHBIE METOJIbI PEIICHUS LEIbIX U APOOHO- lu
palMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB

17. MHorousieHsl OT OJJHOM IepeMeHHOM. Jlenenue lu
MHOTrO4YJIeHa Ha MHOT'OYJICH C OCTaTKOM.
Teopema besy

18. MHorousneHsl ¢ eabIMi KOG UIIMeHTaMH. lu
Teopema Buera

19. Pelrenne cucreM JIMHENHBIX YpaBHEHUN Iy

20. Penrenne cucrem TMHENWHBIX YpaBHEHUN Iy

21. Marpuna cCuCTEMBbI JINHEWHBIX YPABHEHUN. Iy
Onpenenurens MaTpULbl 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIUHCJICHUE €TI0 3HAUCHUS

22. Onpenenurens MaTpUILbl 2X2, €ro lu

TCOMeTpI/I‘-ICCKI/Iﬁ CMBICII CBOﬁCTBa;




BBIYHCIICHHUEC €I'0 3HAYCHU

23. IIpuMeHeHue onpenennuTens Ui peeHus lu
CUCTEMBI JIMHEHHBIX YPABHEHUI

24. Pemenue npukinaaHeix 3a1a4 ¢ MOMOIIBIO lu
CUCTEMBI JINHEWHBIX YPaBHEHUH

25. Pemrenue npukiagHbix 3a1a4 ¢ TOMOIIBIO lu
CUCTEMBI JINHEWHBIX YPABHEHUN

26. KonTponsHas pabora: "PannonanbHele lu
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHEIHBIX ypaBHEHUN"

27. OyHKIMSA, CrI0COObI 3a1aHusT (PYHKIIHH. Iy
B3aumno o6pathHbie pyHkiuu. Komnosunus
byHKINN

28. I'paduk pynkuu. SnemeHTapHbIe lu
npeoOpa3oBaHusi rpa@uKOB PYHKIUN

29. OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHHI lu
¢byukuun. Hynu ¢dyaxiun. IIpomexxyTku 3HaK
MTOCTOSIHCTBA

30. YeErHble 1 HEUETHBIE QYHKIINU. lu
[lepuoanueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (PYHKLIHHU

31. MakcuMyMbl U MUHUMYMBI (DYHKIIHH. lu
HauOoubiiee n HauMeHblIee 3HAUYCHHUE
(YHKIIUM HA TIPOMEKYTKE

32. Jluneiinas, kBagpaTuyHas U IpOOHO-TMHEHHAS lu
byHKIIMN

33. DJIEeMEHTapHOE UCCIIETIOBAHUE U TOCTPOCHUE Iy
rpauKOB ATUX PYHKITHI

34. DreMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE lu
rpauKOB ATUX QYHKIUI

35. Crenensb c 1enbIM NoKa3zareneM. bunom Iy
HproTona

36. Crenensb c 1enbIM NoKazareneM. buaom Iy
HproTona

37. CrenenHas GyHKIUS C HATYpPaJIbHBIM U LIEIBIM lu
nokaszatenem. E€ cBolicTBa u rpaduk

38. Kontponbnas pabora: "Crenennas QyHKIus. Iy lu
Eé& cBoiicTBa 1 rpaduk"”

39. ApupMeTHUECKIiT KOPEHb HATYpaIbHON lu
CTEINEHH U €ro CBOMCTBA

40. ApupmeTnuecknii KOpeHb HaTypalbHOMN Iy
CTENEHH U €r0 CBOMCTBA

41. IIpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUI, Iy
COJIEpKallUX CTENEHU U KOPHU

42. IIpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUI, Iy
COJIEpKallUX CTENEHU U KOPHU

43. [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHHIH, lu
COJIEpKalNX CTENEHHU U KOPHU

44, WppannonansHble ypaBHeHNA. OCHOBHbBIE Iy

METO/Ibl PELICHUS UPPALIMOHATIBHBIX
ypaBHEHUN




45, WppanmonansHble ypaBHeHN. OCHOBHbBIE lu Iy
METO/Ibl PELICHUsI UPPALMOHATBHBIX
YpaBHEHUI

46. WppanmonaibHblie ypaBHeHUs. OCHOBHbIE lu
METO/Ibl PEUICHUSI UPPALMOHATBHBIX
ypaBHEHUH

47. PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUU Iy
WppaMOHAIBHBIX YPaBHEHHUN

48. PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT Iy
MppaMOHAILHBIX YPaBHEHHUI

49. PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUT Iy
MppaMOHALHBIX YPaBHEHHUN

50. PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU Iy
MppaMOHAILHBIX YPaBHEHHUN

ol CpoiicTBa U rpauK KOpHs N-0i CTETIEHN KaK Iy
(byHKIIMU 00paTHON CTETIEHH ¢ HaTypaTbHBIM
M0Ka3arejaem

52. CpoiicTBa U rpapuK KOpHs N-0i CTETIEHN KaK Iy
(byHKIIMU 00paTHON CTETIEHH C HATypaTbHBIM
MoKa3areaemM

53. KonTponsnas pabora: "CBoiicTBa u rpaduk lu
KOpH# N-oi creneHu. MppanuonaibHbIe
ypaBHeHuUs"

54, Crenenb ¢ pallMOHAJIBHBIM MOKAa3aTeIeM U €€ Iy
CBOMCTBA

99. CreneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM H e lu
CBOMCTBA

56. CreneHb ¢ pallMOHAILHBIM MTOKA3aTeIeM U e€ lu
CBOMCTBA

o7. [TokasarenpHas GyHKIHS, €€ CBOWCTBA U lu
rpaduk

58. Hcnonp3oBanue rpaduka GyHKIUAN 115 lu
pelIeHNs] ypaBHEHUI

59. Hcnonws3oBanue rpaduka GyHKIIUU IS Iy
pelLIeHNs] ypaBHEHUI

60 IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE lu
METO/Ibl PEIICHUs IOKA3aTEeJIbHBIX YPaBHEHHH

61. Iloka3zarenpHble ypaBHeHUA. OCHOBHBIE I
METO/Ibl PEIICHUs IOKA3aTEeJIbHBIX YPaBHEHHH

62. Iloka3zarenpHble ypaBHeHUA. OCHOBHBIE Iy
METO/Ibl PEIICHHUs IOKA3aTeNbHbIX YPaBHEHUI

63. KonTtponeHas padota: "[lokazarenbHas Iy lu
¢ynkuus. [TokazarenbHble ypaBHeHUS "

64. Jlorapugm uyucna. CoiicTa gorapudma lu

65. Jlorapugm uucna. CoiicTBa jJorapudma lu

66. Jlorapugm uyucna. CoiicTa gorapudma lu

67. JlecsTUUHBIE U HATYypaJIbHbIE JIOTapU(PMBbI lu

68. JlecsTUUHBIE U HATYypaJIbHbIE JIOTapU(PMBbI lu

69. IIpeoOpazoBaHue BEIpaKEHU, COAEPIKAIINX Iy
sorapumsl

70. IIpeobpazoBaHue BhIpaKEHHH, COACPIKAIINX Iy




sorapumsbl

71. [IpeoOpazoBaHue BBIpayKEHHIA, COAEPIKALTUX lu
sorapumsbl

72. Jlorapudmuueckast pyHKIH, €€ CBOWCTBA U lu
rpadux

73. Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U lu
rpadux

74. Wcnonb3oBanue rpaduka QyHKIUU A5 1y
peuieHus: ypaBHEHUI

75. Wcnonb3oBanue rpaduka QyHKIUN A5 1y
penieHus: ypaBHEHUI

76. Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE
METO/Ibl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

7. Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE lu
METO/1bl peIIeHUs Jorapu(PMUIECKUX
ypaBHEHUU

78. Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE lu
METO/Ibl pelIeHHs] JJorapu(PMUUECKUX
YpaBHEHUU

79. PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN Iy
JOTapu(PMUIECKUX YpaBHEHUH

80. PaBHOCHIIBHBIE TIEPEXOIBI B PEIICHUN lu
sorapu(pMUUECKUX YPaBHEHUIN

81. KonTponsnas pabora: "Jlorapudmuueckas Iy 1u
¢dbynaknus. Jlorapudmudeckue ypaBHeHus "

82. CuHYyC, KOCHHYC, TAHT'€HC U KOTAHT'E€HC Iy
YHCJIOBOIO apryMeHTa

83. CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC lu
YKCJIOBOIO apryMeHTa

84. ApKCUHYC, apDKKOCUHYC M ApPKTaHI'€HC lu
YKCJIOBOIO apryMeHTa

85. ApKCUHYC, apDKKOCUHYC ¥ apKTaHI'€HC lu
YKCJIOBOIO apryMeHTa

86. Tpuronomerpruueckas OKpyKHOCTb, Iy
olpeieIeHue TPUrOHOMETPUUYECKUX (PYHKIUI
YHCJIOBOIO apryMeHTa

87. Tpuronomerpruueckas OKpy>KHOCTb, lu
oIpeieIeHue TPUrOHOMETPUUYECKUX (PYHKLUH
YHCJIOBOIO apryMeHTa

88. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI

89. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI lu

90. OCHOBHBIE TPUTOHOMETpUUECKHE (HOPMYIIBI lu

91. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI lu

92. IIpeobpa3oBaHne TPUTOHOMETPHUUECKUX Iy
BBIpAKEHUN

93. [Ipeo6pazoBaHue TPUTOHOMETPHUUECKUX Iy
BBIPAXKCHUI

94. [IpeobpazoBaHre TPUTOHOMETPHUUECKUX Iy
BBIPAXKCHUI

95. IIpeo6pa3oBaHre TPUTOHOMETPHUUECKUX Iy




BBIPAXKCHUI

96. Penienne TpUrOHOMETPHUECKUX YPAaBHEHUH lu
97. Penienne TpUroHOMETPHUYECKUX YpaBHEHUN lu
98. Pernienne TpUroHOMETPHUECKUX ypaBHEHUH lu
99. PelieHre TpUrOHOMETPUYECKUX YPaBHEHUI lu
100. | Pemenue TPUTOHOMETPHUECKUX YPABHEHUH Iy
101. | PemeHnue TPUTOHOMETPHUYECKUX YPABHEHUH lu
102. | Pemenue TPUTOHOMETPHUYECKUX YPaBHEHUN lu
103. | KonrponsHas padora: "TpuroHoMeTpudeckue lu lu
BBIPAKEHUS U TPUTOHOMETPUUECKHE
ypaBHeHHUS"
104. ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHUs lu
noclieoBaTeIbHOCTEH. MeTo
MaTeMaTH4YeCKON MHAYKIIUU
105. | MoHOTOHHBIE U OTpaHUYECHHBIE lu
nocnenosarenbHocTU. McTopust ananusza
OECKOHEYHO MaJIbIX
106. | Apudmernyeckas mporpeccus lu
107. | T'eomerpuueckas Mporpeccus Iy
108. | bBeckoHeuHO yOBIBatOIIasi FTeOMETpUIECKast lu
rporpeccust
109. | Cymma GeckoHEUHO yOBIBAOIIEH
reOMETPUYECKOI Tporpeccun
110. JIMHEHBIN 1 SKCIOHEHIMAaIbHbBINA pocT. Yuncio lu
e. @opMyIia CJI0)KHBIX IPOLIEHTOB
111. JIMHEeHBIN 1 SKCIOHEHIMAIbHbBINA pocT. Yuncio lu
e. @opMyIia ClI0KHBIX IPOLIEHTOB
112. | Hcnoaws3oBaHUE MPOTPECCHH TS PEIICHUS Iy
peabHbIX 33Ja4 IPUKJIIAHOTO XapakTepa
113. | KowntponsHas padota: "[locrnenoBaTenbHOCTH U Iy lu
nporpeccuu”
114. HenpepriBHbIe (DYHKIINMHN U X CBOMCTBA Iy
115. | Touka pa3pbiBa. ACUMIITOTHI TpadUKOB Iy 1u
byHKIIUN
117. CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX HAa OTPE3Ke lu
118. MeTo MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB lu
119. MeTo MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB lu
120. | Meroa MHTEPBAIOB I PCIICHUS HEPABCHCTB lu
121. [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIHIA lu
JUIsL pelIeHus 3a1a4
122.. | Tlepsas u BTOpast Npou3BOAHbIE QYHKIUU lu
123. | Omnpenenenue, reoOMETPUUYECKHM CMBICIT lu
MIPOU3BOJHOMN
124. |  Onpenenenue, GU3NIECKUN CMBICIT lu
MIPOU3BOJHOMN
125. | VpaBHeHHe KacaTeabHOU K rpaguKy QYHKIUU lu
126. | VYpaBHeHue KacaTenbHOH K rpaguky QyHKINU lu
127. | Tlpom3BojHBIE JIEMEHTAPHBIX QYHKIUH Iy
128. | TIpowu3BoaHBIC IIEMEHTAPHBIX PYHKIUT lu
129. | IIpou3BojaHasi CyMMBbI, IPOU3BEICHHUS, Iy

YaCTHOTO U KOMITO3UIIMU (QYHKLIUH




130. | IIpowm3BojaHasi CyMMBI, IPOU3BEICHHUS, Iy
YaCTHOTO U KOMITO3UIIMU (YHKIUH
131. | IIpowm3BojaHasi CyMMBbI, IPOU3BEICHHUS, lu
YaCTHOTO U KOMITO3UIIMU (YHKIUH
132. [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS Iy
3HaHui: "YpaBHeHus"
133. | TloBTOpenue, 0600IICHUE, CHCTEMATH3ALIMS Iy
3HaHui: "Oyakunn"
134. | HroroBas KOHTpOJIbHAs paboTa I35 lu
135 Wrorosas koHTpoJsibHas paboTa 1y 1y
136 [ToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIIHS 24
3HaHUH
OBUIEE KOJIMYECTBO YACOB 136 u 12y




11 KVIACC

No
n/n

Tema ypoka

Konuuwecmeso uacos

Bcezo

Konmp
OJlbHbIe
pabom
bl

Ilpaxkm
uveckue
pabom
bl

Jlama no
NIaHy

Hama
Gpaxmuue
cKu

[IpuMeHeHne npon3BOIHOMN K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[IpuMeHeHne mpon3BOIHOMN K
HCcCIe0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
Hccae0BaHuI0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HccaeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HccaeA0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHuIo0 PYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxnenne HanOoOJIbIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(YHKIIMHM Ha OTPE3Ke

Haxoxnenne HanOoOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(YHKIIUM Ha OTPE3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEITPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

10

Haxoxaenue HaubombIIero u
HAaUMEHBIIIETO 3HAUCHUS HEMPEPBIBHOM
(GYHKIIMH Ha OTpe3Ke

11

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HelIPephIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxosxnenne HanOoJIbIIero u
HaMMEHBIIETO 3HaYEeHUs HelIPephIBHOM
(GYHKIIMU Ha OTpe3Ke

13

[Ipumenenre nponu3BOIHOM IS
HAXOXJAEHUS HAaUJTy4lIEro PELICHUs B
MPUKJIAJHBIX 3aa9ax

14

[Ipumenenne nporu3BOIHOM JUIst
HAXOXJAEHUS HAaUTYy4YIEro PEeICHUs B
MPUKJIAJHBIX 3a/1a49ax




[Ipumenenne npou3BOIHOM JUIst
OTIpeIeJICHUSI CKOPOCTH U YCKOPEHHUS

15 nporiecca, 3aaHHOTr0 (OpMYIION HITH .
rpaduKomM
[IpuMeHeHne npon3BOIHON s

16 OTIPENICIICHUS] CKOPOCTH U YCKOPEHUS 1
nporiecca, 3a1aHHOT0 (OPMYIIOHN HITH
rpaduKoM

17 Komnozunus pynkumii 1

18 Komno3zunus ¢pyHkumii 1

19 Kommnozumus hyHkimii 1

20 FGOMeTpI/I‘IGCIfI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPAWHATHOM IIOCKOCTH

21 FGOMeTpI/I‘IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPAWHATHOM IJIOCKOCTH

29 Kontponsnas padora: "MccnenoBanue 1
(O YHKIIHNA ¢ TOMOTIBIO TPOU3BOAHON"

23 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO 1
epBOOOpPa3HbIX
[TepBooOpa3HbIC FIEMEHTAPHBIX

24 ¢byukuuil. [IpaBuia HaxoXKAEHUS 1
MepBOOOPA3HBIX
IlepBooOpa3HbIe 3EMEHTAPHBIX

25 ¢dbynaknuii. [IpaBuiia HaxXoXIEHUS 1
MepBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyeckuii cCMbICTT 1
UHTErpaja
Beruucnenue onpenenéHHOro

27 uHTerpaia o ¢popmyne Hprorona- 1
JletiounIta
Beruucnenue onpenenéHHOro

28 uHTerpaia mno ¢popmyne HproTona- 1
JletiouuIta

29 IIpumeneHue unTerpaia s 1
HaXO0KJCHUS IUIOIAAeH IUNIOCKUX QUTyp
[IpumeneHue nunTerpaia yis

30 Hax0XJICHUSI 00bEMOB T€OMETPHIECCKUX 1
Teln

31 [Ipumeps! perieHun 1
mddepeHnanbHbIX YpaBHEHUH

32 [Ipumepsl perieHun 1
mddepeHnanbHbIX YpaBHEHUH
MaremaTHueckoe MOJICIMPOBaHUE

33 pEaJIbHBIX ITPOLIECCOB C MIOMOILBIO 1
middepeHnanbHbIX YpaBHEHUH

34 KOHTpOJ'ILH?'.ﬂ pabora: "[lepBooOpa3Has 1
U MHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX 1




CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKIUH, UX

36 o
CBO¥CTBaA U rpaduKu

37 Tpuronomerpruyeckue QyHKIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpruyeckue QyHKIHHA, UX
CBOJCTBaA U IrpaduKu

39 Tpuronomerpuyeckue QyHKIIHH, UX
CBOICTBa U IrpaduKu
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH € TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH € TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

16 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpuiecKux
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKITAH.
TpuroHomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METOIBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOIBI PELICHUS
Jorapu()MIUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PELICHUS
Jorapu()MHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MIUIECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHUS

J'IOl“apI/I(bMI/I‘-ICCKI/IX HCPABCHCTB




57

OcHoBHEBIC MCTOAbI PCIICHUS
HppalluOHAJIbHBIX HCPABCHCTB

58

OcHoBHEBIC MCTOAbI PCIICHUS
HppaluOHAJIbHBIX HCPABCHCTB

59

OcHoBHEIC MCTOAbI PpCHICHUS
HppauOHAJIIbHBIX HCPABCHCTB

60

OcHoBHEIC MCTOAbI pCHICHUS
HppaluOHAJIIbHBIX HCPABCHCTB

61

I'padmyeckue MeToabI pelIeHUS
HWPPALMOHAIBHBIX YPABHEHHI

62

I'paduueckue MeToabI pelICHUS
WPPAMOHAIBHBIX YPABHEHHI

63

I'padmueckue MeTobl pereHus
ITOKA3aTEIbHBIX YPAaBHEHHUU

64

I'paduueckue MeToabI peIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'paduaeckue MeToabI pemieHust
JOTapu(PMUIECKUX YpaBHEHUH

66

I'paduaeckue MeToabI pemeHust
Jorapu(MUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabl pemeHust
Jorapu(pMUUECKUX HEPABEHCTB

68

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
ypaBHEHU U

69

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
ypaBHEHU I

70

I'padmyeckue MeTobl perieHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

71

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

72

KonTponbnas pabora:
"UppaumoHaibHble, OKa3aTeabHble U
jJorapudmMudeckrue HepaBeHCTBA"

73

KommuiekcHele uncna. AnreGpanyeckas
U TPUrOHOMeTpUYecKas (POpMbl 3aITUCH
KOMIIJIEKCHOTO YHUCJIa

74

KommnekcHbie uncima. Anr e6pqueCKa;1
U TPUTOHOMCETPHUYICCKAA (bOpMBI 3almucu
KOMIIJICKCHOT'O YHCJia

75

ApugpmeTrnueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIAMHU

76

Apudmerrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha




KOOPJIMHATHOM IJIOCKOCTH

N300parkeHne KOMIUIEKCHBIX YHCET HA

8 KOOPJMHATHOM IMJIOCKOCTH !

79 ®opmyna Myaspa. Kopau n-oi 1
CTCTICHH W3 KOMILIEKCHOTO YHCIIa

80 ®opmyia Myaspa. Kopau n-oi 1
CTCTICHH W3 KOMILIEKCHOTO YHCIIa
[TpuMeHeHHEe KOMITICKCHBIX YUCEIT JIS

81 penreHus GU3NIeCKux 1
TCOMETPHYCCKUX 3a/1a4

82 KOHTR'OJ'II)HaSI pabota: "KoMmriekcHbie 1
qucia

83 HatypaibHbIe 1 1ebie uncia 1

84 HarypanbHble 1 nienbie yncna 1

85 [TpuMeHeHHe TPU3HAKOB JCTUMOCTH 1
TEJTBIX YUCEeIT

86 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

87 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
nenbix yncen: HOJ/[ m HOK

88 [TpuMeHeHHe TPU3HAKOB JICTUMOCTH 1
nenslx yucesn: HOJL u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LEJIBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LEJIBIX YUCEII: OCTATKH 110 MO0
[IpumeHeHue NpU3HAKOB ACTUMOCTH

91 LIEJIBIX YKCEeII: alropuT™ EBKimnna s 1
pelIeHus 3a/1a4 B LEeIbIX YnciIax

92 KOHTp"OJ'IBHa}I pabora: "Teopus 1embix 1
qucel
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 1
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPABHEHHM.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 1
CJIEJICTBUS
OcCHOBHBIE METO/IbI PEILICHUS] CUCTEM U

95 COBOKYITHOCTEHN pallMOHAIBbHBIX 1
YpaBHEHUH
OCHOBHBIE METOIBI PEIIEHUS] CUCTEM U

96 COBOKYITHOCTEH MppalMOHaIbHBIX 1
YpaBHEHUH
OCHOBHBIE METOIBI PEIICHUS] CUCTEM U

97 COBOKYITHOCTEH MOKa3aTeIbHBIX 1
ypaBHEHUH

98 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U 1

COBOKYHHOCTCﬁ MNOKa3aTCIbHbBIX




YpaBHEHUU

99

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

OcHOBHBIE MCTOABI PCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUecKux
ypaBHEHU I

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3
pa3aMYHbIX 00JaCTe HAayKHU U
peasIbHOM JKU3HU, UHTEPIIPETALIMS
MIOJIyYE€HHBIX PE3yJbTaTOB

102

[IpuMeHeHne cuCcTeM K PEIICHUIO
MaTeMaTHYeCKUX 3a1a4 1 337a4 13
pa3aMYHbIX 00JaCTe HAYKHU U
peasIbHOM JKU3HH, HHTEPIIpETAIHs
MOJIyYE€HHBIX Pe3yJIbTaTOB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a1a4 U 3a7a4 U3
pa3IMYHbIX 00J1aCTe HAyKH U
peasibHOM JKU3HH, UHTEPIIPETALIHS
MOJIy4YE€HHBIX PE3yJIbTaTOB

104

Kontponbhas padota: "Cucremsr
palMOHAaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
ypaBHeHUI"

105

ParmonanbsHble ypaBHEHUS C
rapamMeTpamu

106

PanmonanbHbIe HEPABEHCTBA C
napaMmeTpamu

107

PanmonanbHbIE CUCTEMBI C
napaMmeTpamu

108

WppanmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppatnmoHaibHble CUCTEMBI C
napaMmeTpamu

110

IToka3aTensHEIE YpaBHCHU:,
HCPABCHCTBA C IIapaMCTpaMHn

111

[Toka3aTenbHbIE CUCTEMBI C
napameTpamMu

112

Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C IapaMeTpamMu

113

Jlorapugmuueckiue CuCTEMBI ¢
napameTpamMu

114

TpuronomeTpruyeckue ypaBHEHHUS €
napameTpamMu

115

TpuronomeTpruueckue HEPaBEHCTBA C
napameTpamMu

116

TpI/IFOHOMCTpI/I‘-ICCKI/Ie CHUCTCMBI C




napaMeTpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEH peabHbIX
CUTYaLMH C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoeHue u ucciaeaoBaHue
MAaTEeMaTHYECKUX MOJIENIEN peaIbHbIX
CUTYalli C IOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMu

119

[TocTpoeHue u ucciaegoBaHue
MaTEeMaTHYECKUX MOJIEIEN peabHbIX
CUTyalllid C MOMOIIBIO CUCTEM
YPAaBHEHUH C ITapamMeTpamMu

120

Kontponbhas padoTa: "3agauu ¢
napamerpamu”

121

[ToBTOpenue, o6odIICHNE,
cucTeMaTu3anus 3HaHui: "YpaBHEeHHS"

122

[ToBTOpenue, o600IIECHNE,
CUCTEMaTU3alus 3HaHUW: "YpaBHEHHS"

123

[ToBTOpEenue, o6o0IICHNE,
cucCTeMaTu3anus 3HaHWi: "' Y paBHEHHSL.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3alLMs 3HAHMIA:
"Hepasencrna"

125

[ToBTOpEeHuEe, 0600IICHNE,
CHCTEMAaTH3aLMs 3HAHMIA:
"Hepasenctna"

126

[ToBTOpEeHUE, 0000IICHNE,
CHUCTeMaTU3aIys 3HAHHMH:
"Hepasencrna"

127

[ToBTOpEeHUE, 0600IICHNE,
CUCTeMaTH3allHsl 3HAaHHIA:
"IIpousBoaHas u e€ npuMeHeHue"

128

[ToBTOpEHUE, 0000IICHNE,
CUCTEeMAaTH3aIHsl 3HAHHIA:
"IIpousBoaHas u e€ npuMeHeHue"

129

[ToBTOpEHUE, 000OIICHNE,
cucTeMaTH3alys 3HaHU:
"[IpousBosnHas u e€ npumeHeHue"

130

[ToBTOpenue, 06061IeHNE,
cucremaTu3anus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, 06061IeHNE,
cucteMarusanus 3HaHui: "Oyukuun"

132

[ToBTOpEHue, 06001IEHNE,
cucreMarusanus 3HaHuil: "Oynkuun"

133

[ToBTOpeHnue, 060061IeHNE,
cucteMarusanus 3HaHui: "Oyukuun"




134 Hrorosas KOHTpoJIbHas paboTa 1 1
135 HToroBas KOHTpOJbHAs padoTa 1 1
136 [ToBTOpenue, 060061ICHNE, 1
cucreMarusanus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 136 10 0

[TPOTPAMME

YueOHO-MeTOAMUECKOE 00ecIeueHne 06pa3OBaTeJIbHOFO nmpouecca

Jliis peanmuzanuu pabodeld TporpaMMBbl HCITOJTB3YETCS Y4eOHO-MeTOAMYeCKHii KOMILIEKT,
BKJTIOYAIOIIUH B ceOsl:

AnreOpa u Hayaja MaTeMaTHYECKOTO aHanu3a. Yueonuk nus 10 kmacca
o011eo06pa3zoBaTeNbHBIX OpraHu3anuii: 6a30Bbli U yriyOnénuslii ypoBHu. / Konsruu
I0.M., Tkauéra M.B., ®&énoposa H.E. u ap./ - M.: IIpocBemenue, 2022;

[Ma6bynun M.U., TkaueBa M.U., ®enoposa H.E. u np. Anre6pa u Havana
MaTeMaTH4Yeckoro aHanuia. /lumaktuyeckue marepuansl, 10 kiacc;

OA.Il. EpmoBa, B.B. 'onmo6oponpko «CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0OTHI 11O
anrebpe u Havanam a”Hamusa mis 10-11kmacca», MockBa «nekca», 2018r;
https://lecta.rosuchebnik.ru O6pa3zoBatenbhas mardpopma LECTA — onnaiin o6pa3oBaTebHbIH
MTPOCKT.

http://fipi.ru «denepanbHbIii HHCTUTYT MEAArOTMUYECKUX U3MEPCHUIY.

http://www.math.ru/ Caiit nocasiiieH MaTeMaTUKe U MaTeMaTHKaM.
http://www.mathtest.ru recrsr mo maremaruke online.

https://resh.edu/ru/ Poccuiickas sieKTpoHHAas MIKOJIA.

https://ege.sdamgia.ru/ «Perry EI'D: maremaTrkay.

https://www.mathm.ru/index.html MaremaTrueckuii mopra.

https://math100.ru/ Tlogroroska k OI'D n EI'D o MmareMaTuke.
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