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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIUWA pa3BUTUS S3KOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIO aHajlu3a pPa3BUBAET
yMEHUE HaxXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOULIBI0O MHAYKIMU M PACCY’KIATh AEAYKTHBHO, HCIIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBILIJICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHUs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
VHTEPOPETAUUU  IOJIYYEHHBIX  PELICHHWM, 3HAKOMATCSI C  I[PUMEPAMHU
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJAE, HAYKe U MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX ABTOPAMM.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpBIM peanu3yeTcss Kak uYepe3 Y4eOHBIM wmarepual, CrnocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTHA U OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToaunku oOydeHus anredpe U HayalaM MaTeMaTHYeCKOro aHaInu3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeEMaTHUECKOT O aHATH3ay
BBIJICTICHBI  CIIEAYIOIIHUE COAEPKATENbHO-METOAMYECKNE JuHUK: «Yucma wu
BbIYHCIICHUS, «DYHKIIMU U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTu4ecKoro ananusa», «MHoxecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHUM JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa 1 MOCTENICHHO HACKIIIAsICh HOBBIMU TEMaMHU U pa3jieiaMu. JlaHHbIA yaeOHbIiH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJTyYEHHBIC TPH M3YYCHUH Y4eOHOTO Kypca, IUIS PEHICHUS CaMOCTOSITeITHHO
cOpMyIMPOBAHHONW MaTEeMAaTUYECKON 3a/a4M, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpennero odriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YMCIIOBBIC BBIpAXECHHS, paboTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCSI MHOXECTBAa HATYPaJbHBIX, MLEJbIX,
pallMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreun(puveckue 3agadyd W Olepaluu: JeJeHHEe Halledo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX TPUMEHEHHS JJISl PEIICHHsS Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeACTaBICHUE O €IMHCTBE MAaTEMAaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJICNICH pPEaJbHOTO MHUpPa, IIMPOKO HCIIOJIB3YIOTCS O00O0OIICHUE U
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTate OOydaroliMecs OBJIQJICBAIOT PA3IMYHBIMM ~ METOJAMH  PEICHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHWI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHUS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOMN, MPH PEHICHUU MPHUKIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl € CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEU U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckass JuHuA «DyHKMU U rpaduku» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIorapuPMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BhIpaKaTh (POpMyJIaMu 3aBUCUMOCTH MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U ciioBecHOM. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3aj]ad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAQYCHUS, BBIYUCIATH IUIOMAAUM (GUryp U OoOBEMBI TEJ, HAXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojaep:kaTeiabHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pAaclO3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTEMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIAXCS
pe3ynbTaTax, MOJYYECHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTUKH KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoJiee YHUBEpPCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATH €0 ISl BBIPAXKEHUSI CBOMX MBICIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOXK/IBIN U3 pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHaIl
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATH  IpoOIIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YUCHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble Mepuoguueckue npodu. llpumeHneHue npobeil M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
NEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHHMs-CleICcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXEeHH, COIEPKALINX JOTapUu(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. Marpuia CHCTEMBI JMHEHWHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccinenoBanue mMOCTPOCHHOM MOJEIU C MMOMOUIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHON )KU3HHU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[TpomexyTku 3HaKOnocTosiHCTBa. YETHBIE U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. [IpoMexXyTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHHE U TIOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIN3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAaMH M HMX CBOMCTBa. Jlnarpammsl
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHUS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHru U3 KOMIUIEKCHOTO uucia. [IpuMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

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

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3aJ1a4 M 3a/1a4y U3 pa3lInyHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HH, HHTEPIIPETALUS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

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

Nuterpain. ['eoMeTprueckuil CMbICI MHTETpAJIa. Beruuciaenue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

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

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJAOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MareéMaTH4YeCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, ITOHUMaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAHUPOBAHHE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eI0BEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHHS [0 XOJAYy pEIICHHsS 3a/1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yJsibTaTa pelIeHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7a4, NPUHUMATh 1€b COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAllMOHATBLHOE YHCIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSATH NMPUOIMKEHHBIE BBIUYMCIICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
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 IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITh JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MAaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUecKrue GopMyIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBISATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMIo3uuus GyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOoKa3zareneM, rpapuk CTEeNeHHOW (YHKLUMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

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

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOTO 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 OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU JJIS PEIIEHUS peabHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPBIBHBIE (PYHKIIMU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
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
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadasia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIEIMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypaJbHBIX 4MCEN IJIs PEMIEHUs 3a1ad, NPUMEHSTh aIrOpUTM
EBxnuna;

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

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIia B anreOpamyeckoil u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOAUTh UX PEUICHHS C  I[OMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C apaMeTPaMH;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpadUKU KOMMIO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpPUMEHATh (YHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAHUS pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
MPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, 1l ONpeIeIeHUs
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMyIIoi Win rpadukoM;



cBOOOIHO OMEepUpOBaTh TMOHATUSIMHU: [EPBOOOpa3Has, 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 MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnaNIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-?KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

MHOK€eCTBO I€MCTBUTEIILHBIX YHCEI. https://skysmart.ru/

Mmuorouiensl. PannoHanbHble ypaBHEHUS U https://ege.sdamgia.ru/

1 . 24 1 1 ] -
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX https://resh.edu.ru/subject/51/
ypaBHEHHIA resh.edu.ru

https://skysmart.ru/

Oyukuu U rpaduku. CreneHHas GyHKIUS https://ege.sdamgia.ru/

2 12 1 1 . -

C LIEJIBIM ITOKa3aTeaeM https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

ApudpmeTnueckuili KOpeHb N-0i CTENEeHH. https://ege.sdamgia.ru/

3 15 1 1 ) i
HppanyonaibHble ypaBHEHUS https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

[TokazarenwsHas pyukmus. [lokazarensHbie https://ege.sdamgia.ru/

4 10 1 1 ) .
ypaBHEHUs https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

Jlorapudmuueckas GyHKIIHS. https://ege.sdamgia.ru/

5 18 1 1 ) .
Jlorapugmuueckue ypaBHEHHUs https://resh.edu.ru/subject/51/

resh.edu.ru

6 TpUroHOMETpUYECKUE BBIPAXKEHUS U 29 1 1 https://skysmart.ru/

ypaBHEHUS

https://eqe.sdamgia.ru/



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

https://ege.sdamgia.ru/

HocnenosateisaocT i nporpeccun 10 1 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

Henpepeisabie pynkuu. [IponssogHas 20 1 mtgzxflehss;trjnﬂ;as;gllect 51/
resh.edu.ru
https://skysmart.ru/

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 5 9 https://ege.sdamgia.ru/

3HAHUU https://resh.edu.ru/subject/51/
resh.edu.ru

OBULIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

HccnenoBanue GyHKINNA ¢ TOMOIIBIO
MIPOU3BOIHOM

KoaunuecTBO 4acoB

Bcero

22

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru

[lepBooOpa3Hast u HHTETpAI

I'paduku TpUroHOMETPUYECKUX (DYHKITHIA.

TpI/IFOHOMeTpI/I‘-ICCKI/Ie HCEpaBCHCTBA

I/IppaI_II/IOHaJ'IBHLIC, MIOKa3aTCJIbHBIC U
HOFapH(bMquCKHC HCEPaBCHCTBA

12

14

24

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru

KommiiekcHble umcia

HaTypaJIBHBIe " ICJIBIC YHCila

10

10

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

https://eqe.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

CucreMsl PalOHAJIbHBIX, UPPALIUMOHATIbHBIX

https://skysmart.ru/

https://ege.sdamgia.ru/

MOKA3aTebHBIX U JOTapU(YMHUUECKUX 12 1 https://resh.edu.ru/subject/51/

ypaBHEHHH resh.edu.ru
https://skysmart.ru/

3 16 1 https://ege.sdamgia.ru/

ajiadu ¢ napameTpamu https://resh.edu.ru/subject/51/

resh.edu.ru
https://skysmart.ru/

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 16 9 https://ege.sdamgia.ru/

3HAHWMI https://resh.edu.ru/subject/51/
resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcsl
1 [[MHOecTBO, Olepalviy HaJl 1 0 0
MHO’KECTBAaMU U MX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
[IpuMeHeHnEe TeOpETHKO-
3 MHOECTBEHHOT'O armapara Jjst 1 0 0

pelieHus 3aaa4y

PannonansHbIe yncnia.

OOBLIKHOBEHHBIE U JECATUYHBIE
4 A 1 0 0 https://skysmart.ru/
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE

MEPUOIUUECKHE TPOOH

PannonaneHble ynca.
OOBIKHOBEHHBIE U JECSITUYHBIC
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TPOOH

[Tpumenenue npoOeit u MpoLEHTOB

6 1 0 0
JUISL peLLIeHUs PUKIIAIHbIX 3a/1a4
[Ipumenenue npoOeit U IPOIEHTOB
7 P AP ot 1 0 0 https://skysmart.ru/
JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4
JlelicTBUTENIbHBIC YHCIIA.
8 ParnmonanbHbIE U MppalMOHATBHEIC 1 0 0

qucia



https://skysmart.ru/
https://skysmart.ru/

Apudmernueckue onepanum ¢
JICWCTBUTEIILHBIMH YHCIIaMH

10

11

12

Mopyib NENCTBUTEIBHOTO YHUCIIA U
€ro CBOMCTBA

[TpuOmmkEHHBIE BHIYUCICHUS,
[paBUJia OKPYTJICHUS, IPUKUIKA U
OIICHKA pe3yJIbTaTa BbIYHUCICHUM

OCHOBHBIE METOJIbI PEIICHHS IICIIBIX
U IpOOHO-paliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

https://eqe.sdamgia.ru/

13

OCHOBHI)IG MCTOAbI peHIeHI/ISI I CJIbIX
U JpOOHO-palliOHATBHBIX
YpaBHEHHI U HEPABCHCTB

https://ege.sdamgia.ru/

14

15

16

OCHOBHBIE METO/IbI PELLIEHUS LIEJIBIX
U 1poOHO-pallMOHAIbHBIX
YpPaBHEHUM U HEPABEHCTB

MHorouieHssl 0T OJHON
IepeMeHHOM. JleleHne MHOro4ieHa
Ha MHOTOWJIEH C OCTaTKOM.
Teopema besy

MHOTro4JIeHBI C HEeTbIMU
koadunmentamu. Teopema Buera

https://resh.edu.ru/subject/51/

resh.edu.ru

17

Pemenue cucteM TMHEHHBIX
YpPaBHEHUNU

https://eqe.sdamgia.ru/

18

19

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

Marpuna cuctemMsl JIMHENHBIX
ypaBHeHui. Onpenenurenb



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

MaTpHULbI 2X2, €r0 FreOMETPUYECKUM
CMBICJI U CBOMCTBA; BEIUMCIIEHUE
€ro 3HaYCHMsI

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYEHUS

21

22

23

IIpumenenue onpenenuTests s
pPeICHNA CUCTCMBI JIMHEWHBIX
YpaBHEHUU

Pemienne npukiiagHpIxX 3a1a4 ¢
MIOMOILIbIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

Pemenue IMPUKIAAHbIX 3a1a4 C

IIOMOUIBbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUU

https://ege.sdamgia.ru/

24

KonTponbHnas padora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHHH"

25

DyHKIUS, CTIOCOOBI 3aJaHuUs
¢ysnxun. BzaumHo oOpaTHbIe
¢ynkuuu. Komnosuuus ¢pyHxkumit

26

27

I'paduk dyskmu. InemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB
byHKIMA

OO6nacTh ornpeneneHus u
MHO>KECTBO 3HaUE€HUH (YHKITUH.

https://skysmart.ru/



https://ege.sdamgia.ru/
https://skysmart.ru/

Hynu ¢ynkuuu. [IpomexxyTku 3HaK
IIOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
[IpomeKyTKHM MOHOTOHHOCTH
byHKIIUN

29

30

31

MakcuMyMBbl 1 MUHHUMYMBI
¢ynkuuu. Haubonpmee u
HauMEHbIIIee 3HaYeHUe (PyHKIMK Ha
MIPOMEKYTKE

JluHeiHas, KBaJpaTHYHAsA U
IpoOHO-NMMHEeNHas QyHKIUU
DJIeMEHTapHOE MCCIICIOBAaHUE U
MOCTPOCHUE TPaUKOB ITHX
byHKIUI

https://resh.edu.ru/subject/51/

resh.edu.ru

32

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpOEHNE TPaPUKOB ITUX
byHKIHI

33

34

CrerteHs C EBIM TT0Ka3aTEIEM.
bunom Herorona

CrerneHn ¢ LETBIM IT0Ka3aTEIEM.
bunom Herorona

https://skysmart.ru/

35

CrenenHast GQyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazareiieM. E€ cBolicTBa u

rpadux

36

KonTponbnas pabota: "Crenennas
¢byuxus. E€ cBoiicta u rpaduk”



https://resh.edu.ru/subject/51/
https://skysmart.ru/

37

Apudmernueckuii KOpeHb
HaTypajJbHOH CTENIEHU U €ro
CBOMCTBa

https://resh.edu.ru/subject/51/

resh.edu.ru

38

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

39

40

41

[TpeobpazoBanus YHCIOBBIX
BBIPKEHUM, COACPKALUX CTETICHU
1 KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHH, COIEPIKALUX CTEIIEHU
U KOpHU

https://eqe.sdamgia.ru/

42

WppanronanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIbHBIX YPaBHEHUM

43

44

45

HppanmonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIBHBIX YPaBHEHUI

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCUIIBHEIE Nnepexoanl B

pELICHUHN UPPaLUOHAIbHBIX
YpaBHEHUU

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

46

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHNuU UPPALOHATBHBIX
ypaBHEHU U

47

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU HPPATUOHAIBHBIX
YpaBHEHU I

48

49

50

51

PaBHOCHUIIBHBIE TIEPEXO/BI B
PCIICHNHU UPPALIUOHAIBHBIX
YpaBHEHUU

CaoticTBa u rpaguK KOpHs N-oi
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATYPaJIbHBIM
[OKa3areieM

CaoiicTBa u rpaguK KOpHs N-0i
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTETIeHH C HATYPaJIbHBIM
MoKazareiaem

Konrponbnas pabora: "CpoiicTBa u
rpaduk KOpHs N-Oi CTETeHH.
HppanuonanpHele ypaBHEeHU"

https://eqe.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru

52

CreneHs ¢ paliMOHAIbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

https://ege.sdamgia.ru/

53

54

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazatenpHas GyHKIMS, €€
cBOiicTBa U rpaduk

https://eqe.sdamgia.ru/



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Hcnonp3oBanue rpaduka GpyHKIHNA

> JUIs PELIeHUs] ypaBHEHUIN

57 Ucnonp3oBanue rpaduka GpyHKIHNA
JUISl peLLIEHUs] yPAaBHEHUN

| Dorssrersimc s ngsiresh e usubjecuS

N resh.edu.ru

[I0Ka3aTeIbHbIX YPAaBHEHUN
[Toka3zarenbHbIC ypaBHEHHUS.

59 OCHOBHBIE METObI PELICHUS https://ege.sdamgia.ru/
[OKa3aTeIbHbIX YPAaBHEHUN
[Toka3arenbHble ypaBHEHHS.

60 OCHOBHBIEC METO/IbI PEIICHUS
[OKa3aTeIbHbIX YPAaBHEHUN
KonTtponsnas pabora:

61 "TToka3zarenpHast QyHKIHA.
[TokazarenbHble ypaBHEHUS"

62 Jlorapugm umncna. CoiicTBa
Jorapudpma

63 Jlorapugw wica. Cpoficrsa https://ege.sdamgia.ru/
Jorapudpma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecaTuyHbIE U HaTypaJIbHbIE https://resh.edu.ru/subject/51/
aorapumMbl resh.edu.ru

66 JlecaTHYHbIE U HATypaIbHbIC
Jorapupmbl

67 [Tpeobpa3zoBanre BbIpaKeHHIH,

CoJIepXKaIIuX JorapudMpl



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

68

[IpeobpazoBanue BoIpaXeHUH,
coJIepKaIX JIoTapu(mbl

69

70

[IpeobpazoBanue BoIpaXeHUH,
coJiep KaIiX JoTapu(pmbl
Jlorapudmudeckas hpyHKus, eé
CBOICTBA U TpapuK

https://eqe.sdamgia.ru/

71

Jlorapudmuueckas GpyHKIus, eé
CBOMCTBa M rpaduk

72

73

Hcnonp3oBanue rpaduka GpyHKIANA
JUISl pEeILIEHUs] YPAaBHEHUN
Hcnonws3oBanue rpaduka GyHKIUU
JUTSI pEIICHUS ypaBHEHUN

74

Jlorapugmuueckue ypaBHEHUSI.
OCHOBHBIEC METO/IbI PEIICHUS
aorapu(pMUUECKUX YpaBHEHUI

https://ege.sdamgia.ru/

75

76

77

78

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMHUUECKUX YpaBHEHHUM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX YpaBHEHHM

PaBHOCHIIBHBIE ITEPEXO/BI B
PELICHUH JOrapu(PpMHUECKUX
YpPaBHEHUNU

PaBHOCHIIBHEIC nepexoanl B

PELICHUH JOrapuPpMHUUECKUX
YpaBHEHUU

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

79

KonTtponsHas pabora:
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"

80

81

82

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHTCHC
KOT@HT€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHUHYC U
apKTaHIeHC YUCIIOBOTO apryMEHTa

https://resh.edu.ru/subject/51/

resh.edu.ru

83

84

85

ApKCUHYC, apKKOCUHYC U
APKTaHTEHC YMCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
olpeielIeHue TPUrOHOMETPHUECKUX
(YHKINI 9UCIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,
ofpeielieHue TPUTOHOMETPHUECKUX
(YHKIHI YUCIOBOTO apryMeHTa

https://resh.edu.ru/subject/51/

resh.edu.ru

86

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

87

88

OCHOBHBIC TPUTOHOMETPUYECKHUE
(bopMyJIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

89

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

90

[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

[IpeobpazoBanue

o1 TPUTOHOMETPUYECKUX BBIPAKECHUN
92 [IpeobpaszoBanue )
TPUTOHOMETPUUECKUX BBIPAKEHUI
93 IIpeoOpazoBanue )
TPUTOHOMETPUYECKUX BBIPAKCHUN
94 Pemeriie TPHFOHOMGTPH%CKHX https://ege.sdamgia.ru/
YpaBHEHHI
Pemienne TpuroHOMeTpUYECKUX
% YpaBHEHUH
96 Pemenue TpuroHoMeTpuYECKUX https://resh.edu.ru/subject/51/
ypaBHEHUI resh.edu.ru
97 Pemienne TpuroHOMeTprU4YECKNUX
ypaBHEHUI
Pemienne TpuroHOMeTprUYECKNUX
%8 YpaBHEHUH
99 Pelienre TpUroHOMETPUYECKUX https://resh.edu.ru/subject/51/
ypaBHEHUI resh.edu.ru
100 Pemenne TpI/IFOHOMeTqueCKI/Ix
yYpaBHEHUI
KonrtpomnbHas padora:
101 "TpUrOHOMETPUUYECKUE BBIPAKECHUS
U TPUTOHOMETPUYECKHE
ypaBHeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI
102 3a/laHusl IOCIIEA0BATEIbHOCTEN.

Meto MaTeMaTUYECKON MHTYKIIUU



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

MoHoTOHHBIE B OIrpaHUYCHHBIC

https://resh.edu.ru/subject/51/

103 MoCJIeIOBaTeILHOCTH. MIcTopus
resh.edu.ru

aHayn3a 0ECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yoObIBaromas
reoMeTpHYecKasi IPOrpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
TeOMETPUYECKON MPOTPECcCuu
JIMHEWHBIA U YKCIOHEHIINATbHBIA

108 poct. Hucino e. @opmyia CIOKHBIX
MPOLIEHTOB
JIMHENHBIN U YKCIIOHEHIMAIbHBIN

109 poct. Hucno e. DopMyiia CIIOKHBIX
MPOLIEHTOB
Hcnonp3oBanue nporpeccuu Iuis

110 pELIECHUS pealbHbIX 3a/1a4 https://ege.sdamgia.ru/
MPUKJIIQJHOTO XapaKTepa
KonTponbnas pabora:

111 "ITocemoBaTeILHOCTH U
nporpeccun"

112 HemnpepbiBHbIE QYHKIIUN U UX
CBOMCTBA

113 Touka pa3pbiBa. ACHMITOTHI
rpadukoB QyHKIMIA

114 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX

Ha OTpEe3Ke



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/

CoiicTBa (hyHKIMI HETIPEPBIBHBIX

115
Ha OTpe3Ke
116 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB
117 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB
118 MeTtoa HHTEPBAJIOB ISl PEILIEHUS https://resh.edu.ru/subject/51/
HEPABEHCTB resh.edu.ru
[IpuMeHeHne cBOMCTB
119 HETPEPBIBHBIX QYHKIHHA 151
pelieHus 3a1a4y
[TpumeHeHHe CBOHCTB
120 HENPEPBIBHBIX (PYHKIMIA 115
pelieHus 3a1a4y
121 [TepBas 1 BTOpas NpoU3BOIHbIE
byHKIIUN
199 Ornpenenenne, reoMeTpUIECKHUil
CMBICI POU3BOAHOM
123 Onpenenenue, GU3NIECKUN CMbICIT
IIPOU3BOTHON
194 VYpaBHeHHUe KacaTelbHOU K TpapuKy https://skysmart.ru/
byHKIIUN
125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIMHA
126 Hp0H3B(i;[HLIe 3JIEMEHTAPHBIX https://eqe.sdamaia.ru/
byHKIUI
127 [Ipou3BoaHbIE HIEMEHTAPHBIX

byHKIHI



https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/

[IponsBoHasA CyMMBI,

128 MIPOU3BEICHHUS, YACTHOTO H 1 0
KOMITO3UITUH (DYHKITHIA
[IpounsBoHasA CyMMBI,

129 NPOM3BEICHUS, YACTHOTO U 1 0
KOMITO3UIIUH (PYHKITHIA
[Tpou3BoHAs CyMMBI,

130 MIPOU3BEICHUS, YACTHOTO U 1 0 https://ege.sdamgia.ru/
KOMITO3UITNH (DYHKITHIA

131 KonrtpomnbHas pabora: 1 1
"IIpousBoanas"
[ToBTOpenue, 06001ICHNE,

132 cucTeMaru3anus 3HaHuil: 1 0
"VpaBHeHus"
[ToBTOpenue, 06001ICHNE,

133 CUCTeMAaTH3aIs 3HAHUI: 1 0
"OyHkIIn"

134 HToroBast KOHTpOJIbHAsA paboTa

135 Hroroas xoHTpoapHas pabora

136 [ToBTOpeHwue, O606H1€H1fe, 1 0
CUCTeMAaTH3AIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://ege.sdamgia.ru/

11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIeIOBaHMI0 (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnenne HanOOJIBIIETO U

HAaUMEHBIIIETO 3HAUEHUS
HenpepbIBHON (YHKIIMU HA OTpE3Ke

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/

Haxoxneaue HauOOoJIbILIErO U
HAVMEHBIIIEr0 3HaUYEeHUs
HENpPephIBHON (DYHKITUU HA OTPE3KE

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIEr0 3HAYCHUSA
HENpPephIBHON (DYHKITUU HA OTPE3KE

10

11

12

Haxoxnenue HaubobIero u
HaWMEHbIIIETO 3HAYCHUS
HENpPEephIBHON (DYHKITUU HA OTPE3KE
Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAUYCHUS
HENpephIBHON (YHKIIUU HA OTPE3Ke
Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAUYCHUS
HENpephIBHON (YHKIIUU HA OTPE3KE

https://ege.sdamgia.ru/

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0X/IEHUS HaWITy4IlIero
pelIeHns B IPUKIAIHBIX 3aa49ax

14

15

16

[IpuMeHeHne Mpou3BOJHON IS
HaXO0X/IEHUS HaWITy4IlIero
pelIeHns B MPUKIAIHBIX 3a7ja4ax

[Ipumenenne nporu3BOIHOM IS
ONPEACIIEHUS CKOPOCTH U
YCKOpPEHHUS Mpo1ecca, 3aJaHHOTO
dhopmymoit wim rpagukom
[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U

https://skysmart.ru/



https://ege.sdamgia.ru/
https://skysmart.ru/

YCKOpEHHS MpoIiecca, 3a1aHHOTO
dhopmyoit wim rpagukomM

17

18

19

Komnozunus pyHkuuit
Kommnosumus pyHkmmii

Kommnosumus pyHkmmii

https://resh.edu.ru/subject/51/

resh.edu.ru

20

I'eomerpuueckue oOpasbl
YPaBHEHUI Ha KOOPJAWHATHOMN
IIJIOCKOCTH

21

22

23

I'eomeTpuueckue o6passl
YPaBHEHUI Ha KOOPJAWHATHOMN
IJIOCKOCTH

KonTponbHas pabora:

"UccnenoBanue QyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHOM"

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpazHbIe AIEMEHTAPHBIX
dbyukuwmii. [IpaBuia HaxoXaeHUS
epBOOOPA3HBIX

25

26

27

[TepBooOpazHbIe AIEMEHTAPHBIX
¢bynkuuit. [IpaBuina HaxoXKIEHUS
IepBOOOPA3HBIX

Nurerpai. I'eomerpuyeckuii
CMBICJI UHTErpaja

Brranciienue onpenenéHHOro
uHTerpaia no gopmyne Hetorona-
JleiiOnuna



https://resh.edu.ru/subject/51/

Brrunciienue onpenenéHHoro

28 uHTerpana mo ¢popmyie Herotona-
JletiOuuIta
Hpuvenenue uxrerp anva A https://resh.edu.ru/subject/51/
29 HAaXO0/JICHUS ITOIIAIeH TIIIOCKUX
resh.edu.ru
¢uryp
[Ipumenenue nnTerpana s
30 HAXO0XJICHUS 00bEMOB
TCOMETPHUYECKUX TET
31 [Ipumeps pemieHuit
nuddepeHInaTbHbIX YPaBHEHHIH
32 Hpumeper pemterii . https://ege.sdamgia.ru/
nuddepeHInaTbHbIX YPaBHEHHIH
MaremaTnueckoe MOAECIMPOBAHUE
33 PEATBHBIX MTPOILIECCOB C MTOMOIIIBIO
g depeHINaIbHBIX YpaBHEHHM
34 KonTponbHas pabora:
"IlepBooOpa3nas u unrerpan”
35 TpuronomeTrprudeckue QyHKIIH,
WX CBOMCTBA U rpaduKku
36 Tpuronomerpuyeckue QyHKIIH,
UX CBOMCTBA U rpapuKu
37 TpHFOIiOMeTp MHCCKHC (pYHKIUIH, https://ege.sdamgia.ru/
WX CBOMCTBA U rpaduKu
38 TpuronomeTpudeckue QyHKITHH,
WX CBOMCTBA U rpaduKu
39 TpuronomeTprudeckue QyHKITHH,

UX CBOMCTBA U rpauKu



https://resh.edu.ru/subject/51/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

40

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHH C
HOMOIIBIO TPUTOHOMETPHIECKOMN
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUM C
HOMOIIBIO TPUTOHOMETPHIECKOMN
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUM C
IIOMOILBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

https://ege.sdamgia.ru/

43

OT10op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUM C
IIOMOILBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

44

45

Pemenue Tpuronomerpudyeckux
HEpPABEHCTB

Pemenue TPUTOHOMCTPHYICCKUX
HEPAaBCHCTB

https://ege.sdamgia.ru/

46

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

47

48

Pemenue TpuronomeTpuyeckux
HEpPABEHCTB

KonrtponsHas padora: "I'paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuueckue
HepaBeHCTBA"



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

49

OcHoBHBIC MCTOJbI PCHICHUS
IIOKa3aTCJIbHBIX HEPABEHCTB

50

51

OcHoBHBIC MCTOJbI pCHICHUS
IMMOKa3aTCJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS
IIOKa3aTCJIbHBIX HEPABEHCTB

https://eqe.sdamgia.ru/

52

OcHoBHBIC MCTOJbI pCHICHUS
IIOKAa3aTCJIbHbIX HCPABCHCTB

53

54

OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

OcHOBHBIE METOABI PELICHUS
norapu)MUUYECKUX HEPABEHCTB

55

OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

56

57

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHBIC METOJbI pCHICHUS
HppallOHAJILHBIX HCPABCHCTB

https://ege.sdamgia.ru/

58

OcHOBHBIE MCTOJbI pCHICHUS
HppaiuOHAJIbHBIX HCPABCHCTB

59

60

OcHoBHBIC MCETOJbI pCHICHUS
HppaiuOHAJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB

https://skysmart.ru/

61

I'padrueckue MeToabl pemeHus
MPPALMOHAIIBHBIX YPAaBHEHUU

62

I'paduueckue MeTOIbI peLIeHUs
UppalMOHATIBHBIX YpaBHEHUI



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/

63

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX YPaBHCHUN

https://ege.sdamgia.ru/

64

65

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

https://eqe.sdamgia.ru/

66

I'padmyueckue MeToAbI pelieHUs
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'padmyueckue MeToabI pemicHUs
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKAa3aTeIbHbBIX U
norapu()MUYECKUX ypaBHEHUI
I'paduueckue METOIbI pELICHHUS
MOKAa3aTeIbHbBIX U
norapuMUYECKUX ypaBHEHUIN

70

I'paduueckue MeToabI pelICHH
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

71

72

73

I'paduueckue MeToabI pelICHH
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

KonrtponbHas pabora:
"UppannoHanbHele,
MoKa3areabHbIe U

norapu(MUIecKrue HEPaBEHCTBA

KomiiekcHele yncna.
Anrebpanueckas 1

https://resh.edu.ru/subject/51/

resh.edu.ru



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

TpUTOHOMETpHYECKast (POPMBI
3amicy KOMIUIEKCHOTO YHCIIa

74

KomrmnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMyucy KOMIUIEKCHOIO YHcia

75

76

Apudmerrueckue ornepaium ¢
KOMILIEKCHBIMH YHCIIaMU

ApudmeTrueckue ornepaium ¢
KOMIUIEKCHBIMU YHCIIAMU

7

N300pakeHNe KOMIUIEKCHBIX YHCEI
Ha KOOPJIMHATHOM TJIIOCKOCTH

https://resh.edu.ru/subject/51/

resh.edu.ru

78

79

N306pakeHne KOMIIEKCHBIX YHCET
Ha KOOPJIMHATHOM TJIIOCKOCTH
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHClia

80

81

82

®opmyna Myaspa. Kopau n-oit
CTENEHHU U3 KOMIUIEKCHOI'O YHcia
IIpuMeHEeHNEe KOMIUIEKCHBIX YUCEIl
JUIs pelieHus: GU3NUecKux u
reOMEeTPUYECKUX 3a/1a4

KonTponbHas pabora:
"KoMmmiiekcHbie umciaa"

83

84

HarypanbHsle u niensle yucna

HarypanbHsle u niensle yucna

https://resh.edu.ru/subject/51/

resh.edu.ru

85

[IpumeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YHCEI



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

86

IIpuMeHeHne Ipu3HAKOB
JEJIMMOCTH LIEJIBIX YNCEI

87

88

89

[IpuMeHeHne pu3HaKoB
nenumoctu nenbix yucen: HOJl u
HOK

[IpuMeHeHne nMpu3HAKOB
JenumocTu Henbix uncena: HOJ u
HOK

[IpumeHeHne MpuU3HAKOB
JEIIMMOCTH LIEJIBIX YHCEN: OCTaTK!
0 MOAYJIIO

https://eqe.sdamgia.ru/

90

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKU
10 MOZYJIIO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEIL:
anroput™ EBKIuaa 1is pemeHus
3a/1a4 B LEJBIX YHUCIIAaX

https://skysmart.ru/

92

93

94

Kontponbnas padota: "Teopust
LebIX yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS



https://ege.sdamgia.ru/
https://skysmart.ru/

95

OCHOBHBIE METO/IbI pEIICHUS
CUCTEM U COBOKYITHOCTEMH
paloOHaIbHBIX YpaBHEHH

96

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
HMPPALMOHAIIBHBIX YPAaBHEHUN

97

98

99

OcCHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEU
II0OKA3aTENIbHBIX YPAaBHEHUN

OCHOBHEBIE MCTOJbI PCIICHHA
CHUCTEM U COBOKynHOCTCﬁ
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
norapu()MUYECKUX ypaBHEHUI

https://eqe.sdamgia.ru/

100

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUN

https://skysmart.ru/

101

[IpuMeHeHne cuCTEM K pELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3

pa3IMYHbIX 00JaCTe HayKu U

peanbHOM JKU3HU, MHTEPIIPETALUs

TMOJIYUCHHBIX PE3YJILTATOB

102

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 3a/1a4 U3

pa3IMYHbIX 00J1acTel HayKu U

peanbHON JKU3HU, HHTEPIIPETALUs

MOJIYUCHHBIX PE3YJILTATOB



https://ege.sdamgia.ru/
https://skysmart.ru/

IIpuMeHeHHne HEpaBEHCTB K
PEILICHNIO MaTEMaTHYECKHUX 3a1a4
W 337124 U3 pa3InyHbIX o0nacTeit

103 HayKH U peanbHOU KU3HH,
MHTEpIIpeTaUs NOJIy4YeHHBIX
pe3yJIbTaToB
Kontposbnas pabdora: "Cuctemsl

104 palMOHANBHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U
norapu(MUUECKUX ypaBHEHUI"

105 PanmonanbHble ypaBHEHHUS C
rnapameTpamu

106 PannoHaneHbIE HEPABEHCTBA C https://eqe.sdamdia.ru/
napameTpamu

107 PaunonansHbIe CUCTEMBI €
napameTpamu

108 WppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

109 HppanmoHaibHbIe CUCTEMBI C
napameTpamu

110 HoxasareneHle ypasHeti, https://ege.sdamgia.ru/
HEpaBEHCTBA C MapaMeTpamMu

111 [Toka3zaTenbHbIE CHCTEMBI C
napameTpamu

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C apaMeTpamMmu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamu



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

114

TpUroHomMeTpUIeCKUe YpaBHEHHUS C
napaMeTpamMu

115

116

Tpuronomerpuueckue
HEPaBEHCTBA C lTapaMeTpaMu
TpuroHomeTpruyecKkue CUCTEMBI €
napaMeTpamMu

https://eqe.sdamgia.ru/

117

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeNen
pEAIbHBIX CUTYAIIUN C TIOMOIIBIO
ypaBHEHUH C mapameTpaMu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJAENIEH
pEAIbHBIX CUTYAIIUN C TIOMOIIBIO
CHCTEM ypaBHEHUU C MapaMeTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJAENIEH
peaNbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM yYpaBHEHMH C mapaMeTpaMu

120

121

122

KonTponbnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUS 3HAHMM:
"VYpaBHeHus"

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIMS 3HAHMIHA:
"VYpaBHeHus"

https://eqe.sdamgia.ru/

123

[ToBTOpenue, o600mEHNE,
cucTeMaTu3als 3HaHUH:



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

"VpaBuenus. CucteMbl
ypaBHEHUN"

124

125

126

[ToBTOpeHme, 06001EHNE,
CHCTEMAaTH3aINsI 3HaHUH:
"HepaBencrsa"

[ToBTOpeHuE, 0600MIIEHNE,
CUCTEMATHU3ALIMS 3HAHMIA:
"Hepasencrsa"
[ToBTOpeHME, 0000IIECHNE,

CUCTEeMaTH3alusl 3HAaHHU:
"HepaBencrna"

https://eqe.sdamgia.ru/

127

[ToBTOpeHme, 06001IEHNE,
CUCTEeMaTH3alusl 3HAaHHU:
"IIpousBosiHas U e€ npuMeHeHue'

128

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHuH:

"[IpousBonHas u e€ npuMeHenue"

129

130

131

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHuH:

"[IpousBonHas u e€ npuMeHenue"

[ToBTOpenue, 06061IeHNE,
cucTeMaTHU3alus 3HaHUM:
"NHTerpan u ero npuMeHeHue"

[ToBTOpeHue, 060061IeHNE,
CUCTEMATHU3AIMS 3HAHMIHA:
"OyHkuun"

https://skysmart.ru/

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

[ToBTOpeHue, 06001eHNE,

132 CUCTEMATH3AIN 3HAHWM: 1 0
"®yukuun"
[ToBTOpeHme, 06001EHNE,
133 CUCTeMAaTH3aIHsI 3HAHW: 1 0
"Oyukuun"
134 Hrorosas koHTposabHas paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
o T e S
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

Anumos III.A AnreOpa u Hadana aHanu3a. ba3oBblii U yriayOJeHHBIN YPOBHH.

IIpocsemenne 2023

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
Aunre6pa u Havasia ananu3a. Jugakrudeckue matepuainsl. [[labynun M. ;

TkaueBa M.B. npocsemenne 2023

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/

resh.edu.ru
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