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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA 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 KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).

VYuuteiBas KaJeHIapHbIA yueOHbIN Tpaduk mkonsl Ha 2025-2026 y4. rox
naHHas pabodas mporpamMma coctarieHa Ha 134 gaca. B cBsi3u ¢ BEIXOHBIMU
THSMU paboyast mporpaMma COKpalleHa Ha 2 4aca 3a CYET YIUIOTHEHUS TEM.
Conepxanue paboueil MporpaMMbl peain3yeTcsi B IOJTHOM O0ObEME.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. IlpumeHeHue apobGed U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IEpPEMEHHOW. JleleHue MHOro4jcHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs ISl PelICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX Ipolleccax U SBICHUAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpecCui. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucino €. @opmyna CI0XKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. [IpousBogHass  CymMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELICHMM 3a1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii ol nenurtens (manee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTro uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpyumeHeHue mpou3BOAHON K MCCIENOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTErpanga A HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUryp |
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOMs, HWHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHHMATh,  (HOPMYIUPOBaTH W  NPeoOpa3oOBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCckue 1eicTBHSA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHHS 3a/1adH, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh HAaBBIKAMH  TIO3HABaTENbHOW  pedrekcun Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PabOT, JIOroBapuMBaThCA, OOCYXKAAaTh TPOLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJUHUPOBATh CBOM JECUCTBHUS C APYTUMHU YI€HAMH KOMAHIbI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3YNbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANILHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb ICUCTBUTEILHOTO YHCTIA;

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUs, IPUKUIKY U
OLICHKY p€3y/IbTaTa BEIYUCIICHUM;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C LEJbIM IIOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAILIMOHAJIBLHBIM MIOKA3aTeNeM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapudM uucia, AECITHUYHBIE WU
HaTypaibHbIE JTOTapu(pMBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, NPUMEHATH METOJ HHTEPBAIOB JUIl PELICHUS
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJICHA, TNPUMEHSThH
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUs 3a/1a4;

CBOOOJTHO OMEpUPOBATh TOHATUSMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IIPUMEHATh ONPENCIUTENN I PEUICHUs CUCTEMBl JIMHEHHBIX YpPaBHEHH,
MOJIEIIMPOBATH PEAIBHBIE CUTYAallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTpHIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPXKEHUU;

BBITIOJIHATD NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;



CBOOOIHO OMEpUPOBATh MOHSATUSMHU: HPpPAIMOHAIBHBIC, MOKAa3aTEeIbHBIE U
Jorapu(MUUYECKUE YPABHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
MEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI AJisl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII,

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEOOXOAWMBIE  (OPMYNBI  JUIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYyallMH Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUSA, YpaBHEHHs, HEPaBEHCTBA TI0 YCJIOBUIO 3aJadd, HCCIECI0BAThH
MOCTPOSHHBIC MOJIETN C MCIIOJIb30BaHUEM ammapara anreOpebl.

DYyHKIUM U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus TpaduKoB HYHKITH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PYHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: YETHBIE M HEUYETHBIE (YHKIIUH,
nepuoaudeckue QyHKIHMHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (YHKIUHA, HauOOJbIIee W HaWMEHbIee 3HaYeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIeHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (YHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasareneM, rpadukK KOpHS N-OM CTerneHW Kak (YyHKIHMH OOpaTHOM CTENEeHH C
HATypaJIbHBIM MOKa3aTeNIeM;

OIEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
GyHKIIMK, WX CBOMCTBA M rpadWKH, HCIOJIH30BaTh MX TpauUKd s pEIICHHS
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOILECCOB |
3aBHCHMOCTEW MpU PEUICHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaIoIIasi TeOMETpUIECcKasi MPOTrpeccHsi, TMHEUHBIN U



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PpEUICHUs pealbHbIX 3aJad MPHUKIAJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENBLHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEIOBATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJCHHS MATEMaTHYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OMNEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISTH POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PealIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHbBIE
YpaBHEHHsI 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICSd TOJYYUT CICAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: HaTypajdbHOE M II€JI0€ YHCIIO,
MHO’KECTBA HATYpaJIbHBIX M II€JIBIX YHCEJ, UCIIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO OMEpUpOBaTh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCJIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u



TPUTOHOMETPUUECKON (PopMe, BHITIONHATh apu(PMETUUECKUE OMEPaAMU C HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIE W
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJIAITh OTOOp KOPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl IS pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAJIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W  TPUTOHOMETPUUECKHWE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXXe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldMd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHHWs, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 3aJ]1a4H,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTarT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3UIIUH JABYX (DYHKITHIA,

CTPOUTH TCEOMETpHYECKHe oO0pa3sl ypaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

OPUMEHATh (QYHKIHHM 11 MOJACIMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
MIPOLIECCOB.

Hauyana mateMaTH4ecKOro aHajusa:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI PYyHKIIMH HEMPEePHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJbHO-DKOHOMHYECKMX, 3ajadax, s
ONIpENIENICHUs] CKOPOCTH U YCKOpPEHHsS Ipolecca, 3aJaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKIUMA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuia;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM HA NpUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 3
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 134 8 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 MHo0kecTBO, Oniepaliy HaJl MHOKECTBAMU 1 109
U UX CBOMCTBA '
2 Huarpammel Diinepa-Benna 1 2.09
3 [TpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1 4.09
amnmapara JiIs pemeHus 3a1ad '
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1 5.09
OCCKOHEYHBIC MTEPHOANIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOTICHTHI, 1 8.09
OCCKOHEYHBIC MTEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1 9.09
pelieHus MPUKIaIHBIX 3a7a4 '
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1 11.09
penieHus MPUKIAIHBIX 3a7a4 '
JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe 1
8 1 12.09
HppaMOHAJIbHBIE YHCIIA
ApubdMeTHuecKHe omepanuy ¢
9 pu P 1 15.09
IENCTBUTEIHHBIMU YUCIIAMHU
Moayib IefCTBUTENLHOI0 YUCIA U €T0
10 w 1 16.09
CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

CraproBasi IMarHOCTHKA

18.09

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

19.09

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

22.09

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

23.09

15

MHOrouieHsl OT OJHON HEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

25.09

16

MHoTrouJIeHBI ¢ TETBIMA KOY(PPUITISHTAMH.
Teopema Buera

26.09

17

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

29.09

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

30.09

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHYCCKHUI CMBICI U CBOHCTBA;
BBIYMCJIEHHE €0 3HAYEHUS

2.10

20

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

3.10

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA I PCILICHUA

6.10




CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

7.10

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

9.10

24

KonTpoabnas patora 1:
"PaumMoHaJIbHbIe YPABHEHHUS U
HepaBeHcTBa. CHCTeMBbI JIMHEHHBIX
ypaBHeHHii"

10.10

25

OyHKIMS, CIIOCOOBI 3aJaHUs PYHKIINU.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

13.10

26

I'paduk pyHkMU. DnemMeHTapHbIE
npeoOpazoBaHus TpaduKoB GyHKITUN

14.10

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢yHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

16.10

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

17.10

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee u HauMeHblIee 3HAYCHHUE
(GYHKLIUU HAa IPOMEXYTKE

20.10

30

Jluneiinas, KBapaTUuyHas U JpOOHO-
nuHeHas GyHKIUU

21.10

31

DJeMeHTapHOe UCCIeIoBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA

23.10

32

3neMeHTapHoe HUCCICIOBAHUEC U

24.10




MOCTpPOEHHE TPAPUKOB ITHX PYHKIHHA

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

33 6.11
Herotona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herotona 7

35 CrenenHast GyHKIMS C HATypaJIbHBIM U 1011
1enbIM nokazateneM. E€ cBolicTBa u rpadux '

36 KonTtpoabHas padora 2: "Crenennasi 1111
¢pynkuus. E€ coiictBa u rpadpux" '

37 Apudmernueckuil KOpeHb HaTypaJIbHON 13.11
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOU 1411
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 1711
CoAEpKaIIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 18.11
COAEpKAIIUX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH, 2011
COAEpKAIIUX CTEIICHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METObI PEIICHUS UPPaLlHOHATIBHBIX 21.11
ypaBHEHUH
Wppannonansueie ypaBHeHHUsA. OCHOBHBIE

43 METObI PEIUICHUS UPPaALlMOHATIBHBIX 24.11
yYpaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PCLICHHUS UppallnOHAIbHBIX 25.11

yYpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 g 27.11
UppalMOHAILHBIX YPaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

46 P P 28.11
MppaMOHAIEHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 112
MppaMOHAILHBIX YPaBHECHUN '

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 512
MppaIMOHALHBIX YPaBHEHUN '
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHU

49 KakK (yHKIIMH OOpaTHOW CTETICHH C 4.12
HaTypaJIbHbIM TIOKa3aTesieM
CpoiicTBa u rpaduK KOpHs N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C 5.12
HaTypaJIbHbIM TOKa3aTesieM
KontpoabsHas padora 3: ""CBoiicTBa u

51 rpauk KOpHs N-0ii cCTeneHu. 8.12
HppaunoHnanbHbie ypaBHeHHus"
CreneHs ¢ pallMOHAILHBIM [TOKA3aTeIeM U

52 oo 9.12
e€ cBoiicTBa
CreneHs ¢ pallMOHAILHBIM [TOKA3aTeIeM U

53 o 11.12
e€ cBolicTBa
CreneHs C pallMOHAIBLHBIM [TOKa3aTeIeM U

54 . 12.12
e€ cBolicTBa
[TokazarenbHas ¢yHKIHA, €€ CBOMCTBA U

55 15.12
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5 16.12
peleHus ypaBHeHUH '

57 Hcnonb3oBanue rpaduka GyHKIUN A5 18.12




peuieHus ypaBHEHUI

[TokazarenbHblie ypaBHeHU. OCHOBHbBIE

58 METObI pEIICHUS ITI0Ka3aTCIbHBIX 1 19.12
ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METObI pEIICHUS ITI0Ka3aTCIbHBIX 1 22.12
YpaBHEHUU
[Toka3zarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 23.12
YpaBHEHUU
KonTpoabHnas padora 4:

61 "Tloka3aTeJbHast QyHKIMA. 1 25.12
IHoka3aTenbHble ypaBHeHUs "

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1 26.12

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1 29.12

64 Jlorapudwm uncna. CoiicTBa gorapupma 1 30.12

65 JlecsaTHYHBIC M HATYpaTbHBIE JTOTAPU(MBI 1 12.01

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1 13.01

67 [IpeoOpa3oBanue BhIpaKEHUH, CoAepKAIIUX 1 15.01
sorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, COAEePKAIINX 1 16.01
sorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEePKAIINX 1 19.01
sorapudmel

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1 20.01
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOUCTBA U 1 2201

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

72 5 23.01
pelIeHNs ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN 715 26.01
pelIeHNs ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX 27.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bI peIIeHUs] IOTapU(PMHUUECKUX 29.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPpMUIecKux 30.01
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU 502
Jorapu(pMUUECKUX ypaBHEHHM '

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU 3.03
Jorapu(pMUUECKUX ypaBHEHH '
KountpoJsbHas padora 5:

79 "Jlorapudmudeckasi pyHKmms. 5.02
Jlorapudpmuveckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC 6.02
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 5.02
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC 10.02
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC 1.0

YHUCJIOBOI'O apryMmecHTa




Tpuronomerpuueckas OKpy>KHOCTb,

84 oIpeAcICHUEe TPUTOHOMETPUUCCKUX 1 13.02
(GYHKIMI 9UCIOBOTO apTyMeHTa
Tpuronomerpuveckas OKpy>KHOCTb,

85 OoIIpeAcICHUEe TPUTOHOMETPUUCCKUX 1 16.02
(GYHKIMIH 9UCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1 17.02

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 19.02

88 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1 20.02

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 24.02

90 Hpe06pa3033aHHe TPUTOHOMETPHUYECKHUX 1 26.02
BBIpKCHUH

o1 Hpe06pa3033aHHe TPUTOHOMETPHUYECKHUX 1 2702
BBIPAXKEHUI

92 Hpe06pa3ovBaHI/Ie TPUTOHOMETPUUYECKHX 1 503
BBIPAXKEHUI

93 Hpeo6p33033»aHI/Ie TPUTOHOMETPUUYECKHX 1 3.03
BBbIPAXKEHUI

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 5.03

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 6.03

96 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1 10.03

97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHHIMA 1 12.03

98 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1 13.03

99 Pemenune TpUroHOMeTpUYECKUX YPaBHEHHUM 1 16.03

100 Pemenune TpUroHOMeTpUYECKUX YPaBHEHHUM 1 17.03

101 KonTpoabnas padora 6: 1 19.03

"TpuroHomMeTrpuyecKne BbIpaKeHUs U




TPUTOHOMeTPUYeCKHe ypaBHeHus "'

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aaHNUs

102 rnocienoBareabHocTell. Meron 20.03
MaTeMaTHIeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocienoBarensHoCTH. MicTopust ananm3a 23.03
OECKOHEYHO MAaJIBIX

104 Apudmernueckas nporpeccus 24.03

105 I'eomeTpuueckas mporpeccust 26.03
Beckoneuno yObIBaroIas reoMeTpuIecKas

106 Y t P 27.03
porpeccus
CyMmMa OeCcKOHEUHO yOBIBAIOIIEH

107 M HHO YObIBaIOLL 6.04
TeOMETPHYCCKOH TPOTPECCHH
JIMHENHBII U DKCIIOHEHIIMAIbHBINA POCT.

108 H P 7.04
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB
JIMHENHBII U DKCIIOHEHIINAIbHBINA POCT.

109 H P 9.04
Yucno e. @opmyia CI0KHBIX MPOIEHTOB
Hcnoss30Banye Iporpeccuu Il pereHus

110 POTP AP 10.04
peanbHBIX 3aJ1a4 MPHUKIAJTHOTO XapaKTepa
Kourpoannas padora 7:

111 P P 13.04
"IlocsienoBaTeILHOCTH U TIporpeccuu’’

112 HenpepsiBHbIE (DYHKIIMHN U X CBOMCTBA 14.04
Touka pa3peiBa. ACUMIITOTHI I'padUKOB

113 pasp pad 16.04
byHKIMI
CBolicTBa KUY HETIPEPBIBHLIX Ha

114 Pynicn pep 17.04
OTpEe3Ke
CBolicTBa KUY HETIPEPBIBHLIX Ha

115 Py pep 20.04

OTPE3KE




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

116 21.04
HEPaBEHCTB
MeTtoa HHTEPBAJIOB UIS PEIICHUS

117 FL WHTEP AP 23.04
HEPaBEHCTB
Metoa HHTEPBAJIOB UIS PEIICHUS

118 8 P P 24.04
HEPaBEHCTB
TIpnMeHeHne CBOICTB HENIPEPHIBHBIX

119 PHMEHE pep 27.04
GyHKIMM 115 pereHus 3a1a4
TIpnMeHeHne CBOMCTB HEMMPEPHIBHBIX

120 PHMEHE pep 28.04
GyHKIMM 1715 perieHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIE (PYHKITMH 30.04
Ornpenennenne, TeOMETPUYECKHN CMBICIT

122 pelt L P 4.05
MIPOM3BOTHOM
Omnpenencune, GU3MISCKUIN CMBICTT

123 peneiente, ¢ 5.05
MIPOU3BOTHOM
VYpaBHeHME KacaTeIbHOH K rpaduk

124 P paduiy 7.05
byHKIMH
VYpaBHeHue KacaTeabHOH K rpaduk

125 P pacpukcy 8.05
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA 12.05

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN 14.05
IIpousBoaHass CyMMBI, IPOU3BENCHNS,

128 POHSBOAHAN CYMMEI, TIPOHIBEACE 15.05
YaCTHOTO M KOMIO3UIHNH (DYHKIUI
IIpon3BoaHast CyMMBI, TPOU3BEICHUS,

129 POHSBOAHAN CYMMBL, TIPOHIBEACE 18.05
YaCTHOTO U KOMMO3UIINH (DYHKITUI
IIpon3BoaHast CyMMBI, TPOU3BEICHNS,

130 POHSBOATAT CYMMBL, HPOHSBEIL 19.05

YaCTHOTO U KOMITO3UIIMU (QYHKLUH




131 KourpoJibHasi padora 8: "IlpousBoanas' 1 21.05

132 HOBToPeime, O606IJ.I€'3'HI/IC, CHCTEMATH3ALIH 1 22.05
3HaHUi: "YpaBHEHUS

133 HOBToUpeime, 0606I'I'IGHI/IC, CHCTEMATH3ALIH 1 25.05
3HaHuil: "OyHKIMK

134 HOBTOPGVI'-II/IG, O606I'I'ICHI/IC, CHUCTEMAaTH3aIUs 1 26.05
3HaHui: "OyHKIMK

OBIIEE KOJJMYECTBO YACOB I10 134

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUST HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpuMeHeHre TPOU3BOTHOM JIJIst
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMM ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
IoaAe MIOCKUX GUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX TTPOIIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue QyHKIIHH, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTOIbl peLICHUS
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHns 3a/1a4 B LEebIX YnciIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalHs NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHaATBFHBIX, UPPAIIMOHAITEHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpeHue, 0600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTu3alys 3HaAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

OnepupoBaTh MOHATHSMH: palllOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, MPOLIEHTHI

Boimonuate  apudmernyeckue  omepalnud € palMoOHANIbHBIMU U

)IGfICTBI/ITGJ'H)HBIMI/I qucjiaMun

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHU, HCIIOJIB3Ys ImpaBujia

OKpYTJICHUS, 1e1aTh IPUKUIKY U OIICHKY pPe3ybTaTa BBIUYMCICHUN

OnepupoBaTh MOHATHAMU: CTENCHb C IIETBIM MOKa3aTeleM, CTaHAapTHas
(dbopma 3amucu JIEHCTBUTEIBHOTO YMCIIa, KOPEHb HATYPAJIbHOW CTEINEHU;
HCIIOJIb30BaTh MOAXOIAIIYI0 (JOPMY 3alUCH JTCUCTBUTEIBHBIX YHCEN IS

PEIICHHUS MMPAKTUYCCKUX 3aJa4 U IPEACTABJICHUA JaHHBIX

OHepI/IpOBaTB MNOHATHUAMHA: CUHYC, KOCMHYC W TaHI'CHC IIPOHU3BOJIbHOI'O
yria; HCIOJb30BAaTh 3allMCh IIPOU3BOJIBHOI'0 Yyrja 4Ycpes O6paTHBIe

TPUTOHOMETpHUUYECKUE (YHKIINH

YpaBHEeHHS 1 HEPaBEHCTBA

OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
panroHanbHOE, UppalMoOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPaBHEHHE

BoimonHATe  mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKCHHH U
pemaTb TPUrOHOMETPUUYECKUE YPAaBHEHUS

BrimonHATh npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
BBIDOKEHUI U peliaTh OCHOBHBIE THIIBI LEJBIX, PAIMOHAIBHBIX U
UPPAIMOHATIFHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA JISA PCHICHUA MATCMATHYCCKHUX

3ala4y U 3aa4 U3 pa3JIMYHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

MojenupoBaTh pealibHbIe CUTYyallud Ha S3bIKE ajareOphl, COCTaBIATH
BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJauy, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl

OyHKIMH U TpapUKH

OnepupoBaTh MOHATUSMH: (YHKIHUS, CIIOCOOBI 3amaHus  (DyHKIHH,
o0nacTe oOmpeneNeHusi W MHOXKECTBO 3HAueHWH (QyHKIHMH, Tpadux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH

OnepupoBaTh MOHATHUSAMH: UYETHOCTb M HEUYETHOCTh (QYHKLIMH, HYIU
(YHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Wcnonb3oBath rpaduku QyHKIUN A1 peLIEHUs] ypaBHEHUI

Crpoutrp u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUUHON
(yHKIMM, CTENIEHHOW (PYHKIUU C LIeJBIM IT0Ka3aTeaeM

Ucnonb3oBath rpapuku (yHKOUE A7 KCCIEIOBAaHUS IPOLECCOB H
3aBUCHUMOCTEH MpH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU

Havana maTemaTnueckoro aHaimsa

OmnepupoBaTh MNOHATHSAMHU: IOCIEAOBATEIbHOCTb, apUPMeTHUECKas H
reOMETPHUYECKas IPOrpecCuun

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAs TIEOMETpUYecKas
nporpeccusi, CcymMma OECKOHEYHO  yObIBaroUled  reoMeTrpuyecKon
IIPOrpeccuu

3ajaBaTh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMHU

Hcnonp30Bark CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEecCUl Ui
pEILIEHNUs PEANIbHBIX 3a7a4 IPUKIJIAJHOTO XapaKkTepa

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONIEpallUi HaJl MHOKECTBAMH

Hcnonn3oBarh TCOpeTI/IKO'MHO)KeCTBeHHHﬁ arrapar s OIIMCaHHA
PCAIbHBIX IIPOLECCCOB U ﬂBJ'IeHHfI, npu peHiCHUN 3aJa4 U3 JAPYyrux

y4eOHBIX MPEMETOB

OHepI/IpOBaTL IIOHATHUAMMU OIIpCACIICHHUC, TCOpCMa, CIICACTBUC,

JA0Ka3aTCJIbCTBO



11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

IIpoBepsiemble MpeaAMeTHbIE Pe3YJILTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

OnepupoBaTh MOHATHSAMU: HATYpAJIbHOE, IIEJIO€ YHCIIO; HCIOJIh30BATh
MPU3HAKK JIETUMOCTH IIEJIBIX YHCEJ, Pa3JIOKCHHE YHCIa Ha TMPOCTHIC

MHOYKUTEIM IS PELICHU 3a1a4
OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHATILHBIM ITOKa3aTeIeM

OHepI/IpOBaTB IIOHATUAMMU: HOFaqu)M qucia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(pMBI
VYpaBHEHHS U HEPABEHCTBA

[IpumensTh cBOWCTBAa CTENEHU [UId MpeoOpa3oBaHUs BBIPAKEHUH,
ONIEPUPOBATh TMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

BoinmonuaTe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKAIUX JIOTapU(pMBbI;
OTIEpUPOBATH MOHATHUAMHU: JIOTapU(PMUIECKOE YPaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
Haxonuts perienusi mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTb NOHSTUAMU: CHCTEMa JIMHEHHBIX ypaBHEHHMH U eé
pelIeHNe; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH M pelIeHHs

IMPAKTUYCCKUX 3aJa4

HaXO,Z[I/ITB PCUICHHUA HpOCTGfIIHHX CHCTEM n COBOKyrIHOCTGfI

palOHaJIbHBIX ypaBHCHI/II‘/'I U HCPAaBCHCTB

MO,Z[GJ'II/IpOBaTL PCAJIbHBIC CHUTYyallUM Ha A3bIKC anre6pbl, COCTaBJIATH
BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U CUCTEMBI 110 YCJIIOBUIO 3a1a4U,
HCCIICAOBATL IOCTPOCHHBLIC MOJACIM C HCIIOJIb30BAHUCM  allllapara

anreOpbl

OyHKIMH U TpadUKH

OmnepupoBaTh MNOHATUAMM: IepUOANYECKas (YHKLUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUYKH 3KCTpeMyMa (YyHKLUH, HauOoJbIlee U
HauMeHblllee 3HaueHHs (GPYHKIIUU Ha IPOMEXKYTKE; UCIOIb30BaTh UX IS

uccreoBaHus (PyHKIMH, 3aJaHHOM rpaduKkoM



3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

OmnepupoBaTh MOHATUAMU: TPAdUKU MOKA3ATEIBHOM, JOrapuPMHUECKON
U TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh MX Ha KOOPAMHATHOM

IIJIOCKOCTH M MCIIOJIb30BaTh IS PEIICHUs YDABHEHUN U HEPABEHCTB

N300paxkaTp Ha KOOPAMHATHOW TUIOCKOCTH TpaduKd JTHMHEWHBIX
YPAaBHEHUN M HCIIOJIb30BATh MUX Uil PELICHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUHI

Hcnonw3oBate rpaduku (HYHKOMKA 7SI WCCICAOBAHUS IPOIECCOB H
3aBUCHUMOCTEHN U3 APYrUX YUeOHBIX TUCHUILUIMH

Havana maTemarnueckoro aHajinsa

OnepupoBaTh MOHATHSMU: HeNpepblBHAas (YHKIUS, MPOU3BOAHAA
(YHKIMM; HCIOJIb30BATh T'€OMETPUYECKUN U (QU3MYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4

Haxomuth  mpou3BOAHBIE  3J€MEHTApPHBIX  (DYHKUWN, BBIUUCIATH
MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHUS, YACTHOTO (DYyHKITHI

Hcnonb3oBaTh MNpOM3BOAHYK JUuIs  HMCCleAOBaHUA  (QYHKUMM Ha
MOHOTOHHOCTbH M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K
MMOCTPOCHUIO TpaUKOB

Hcnonbs30BaTh NPOU3BOIHYIO ATl HAXOXKAEHUS HAWIYUIIEro peleHHs B
MPUKIAJHBIX, B TOM YHCJIE COLMATbHO-?)KOHOMUYECKHUX, 3aadax
OmnepupoBaTh MOHATUSAMHU: IE€pPBOOOpa3HAas W HMHTErpaj; IOHUMATh
reoMeTpu4ecKuil 1 pU3NUecKUil CMbICT HHTErpaja

Haxonute mnepBooOpa3zHble 31E€MEHTapHBIX (QYHKIMH, BBIYMCIATH
uHTerpai no ¢popmyne Herotona — Jlelioaua

Pemare npuknanHele 3aa4u, B TOM YHUCJIE COLMATBHO-3KOHOMUYECKOTO

n (1)1/131/1‘1601(01"0 XapakKrepa, CpeaACTBaMU MAaTECMATHUYCCKOI'O aHaJIM3a



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Yucna ¥ BEIYUCIIEHUS

Pannonanbupie uyncna. OOBIKHOBEHHBbIE M JIECATHYHBIE JpOOM, TPOILIEHTHI,
OECKOHEUYHBbIE  IepUOaUYecKre  JpobOu.  ApudMeTHdecKue  Omepauuu ¢
paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npoOeil M TPOIEHTOB JUIsl pelieHUs] MPUKIAIHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATTbHOM )KU3HU

HevictButenbHble  4yucaa.  PanyoHanbHblE W UPpPAMOHAIBHBIE  YHCHA.
Apudmernueckue omnepanuud ¢ JAeUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkE€HHbIE
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA PE3YJIbTATA BBIUUCICHUN
Crenenp ¢ 1enpiM mokaszateneMm. CraHmapTHas ¢Gopma 3amucy JEHCTBUTEIBLHOTO
yrcna. McnonszoBanue noaxoasieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
penieHus MpakTUYECKHX 33/1a4 U IPEICTABICHUS TaHHBIX

ApubMeTnuecknii KOpeHb HATypaJbHOUW cTerneHu. J[elcTBus ¢ apupMETHICCKUMHU
KOPHSIMH HATYPAJIbHOW CTENEHU

CHuHyC, KOCHMHYC M TAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI'€HC YKMCIIOBOTO apryMEHTa

YpaBHEHMS U HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHBIE TIPe0OpPa30BaHUS

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUIA. OcHoBHBIE
TPUTOHOMETpHUUYECKUE (OPMYIIBI

VYpaBHeHHME, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeTon
UHTEPBAJIOB

Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHH U HEpaBEHCTB

Pemenune nppannoHalbHBIX ypaBHEHUI U HEPABEHCTB

Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM



[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]1a4 U 3aja4

21 U3 Pa3IMYHbIX 00JIACTe HAYKW U peasIbHOM KU3HH
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanust Qysknuu. ['paduk ¢yHkumu. B3aumHo oOparHbIC
. GbyHKITII
3 OObnacte ompeneneHUs W MHOXECTBO 3HaueHWH ¢yHkumu. Hymm QyHKImm.
' [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennas (yHKIMS C HaTypajJbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
34 TpuronomeTrpuueckass OKpyXHOCTb, ONPEICIEHUE TPUTOHOMETPUUECKUX (DPYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHaamsa
41 [locnenoBarensHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTEl. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
Apudmernueckas UM TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
143 reomeTpuueckas mporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOU
' nporpeccun. dopmMyna cIOKHBIX NPOLEHTOB. lcronb3oBaHue mporpeccuu yis
peleHus pealbHbIX 3aJau IPUKIIAHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
MHOKecTBO, omepanuud HaJl MHOXecTBamH. Jluarpammel Oiliepa — Benna.
5.1 [IpuMeHeHre TeOpPEeTUKO-MHOXKECTBEHHOIO ammapaTta Jisi ONMCAHUS peajbHbIX
IIPOLIECCOB U ABJICHUMN, IPU PEILICHUH 3a]1a4 U3 APYruX y4eOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeICTBHE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Uucna v BEIYMCICHUS
1.1 HatypanbHble u nensie yncia. [IpusHaku AeIMMOCTH LENbIX Yncel
1.2 Crenens ¢ palnoHaIBHBIM NTOKa3areaeM. CBOMCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTnuynble U HaTypaJibHbIE JOTapH(PMbI
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHU, COJEPIKALINX JIOTAPU(MBI



2.2

2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

[IpeoOpazoBanme BEIpAKEHUH, COACPKAMUX CTEIICHH C PAIIMOHATBHBIM

[I0KAa3aTeaeM

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
[Toka3arenbHble ypaBHEHUSI U HEPABEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA

Cucrtembl JUHEHHBIX ypaBHEHWH. PemieHue mNpukiagHbIX 3aqa4 € [OMOIIBIO

CUCTEMBI JINHEWHBIX YPABHEHUI
CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

HpI/IMCHeHI/Ie ypaBHeHHﬁ, CHUCTEM U HECPABCHCTB K PCIICHUIO MAaTCMATUYCCKUX 3a1a4

U 3aJ1a4 U3 pa3INyHbIX o0JacTel HayKu U pealbHOM KU3HU

OyHKIMU U TpaduKu

Oynkuus. Ilepuoanueckune @ynkuuu. IlpoMexyTku MOHOTOHHOCTH (YHKLHUU.
Makcumymbl ¥ MUHUMYMBI (yHKiuu. HaunOonbliee v HauMeHblee 3HAYEHUE

(YHKIIMH Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU

[TokazarenpHas u norapudmMudeckas QyHKIIMH, UX CBOUCTBA U rpaduKH
Hcnonws3oBanne rpadmkoB GyHKIHMH JJIs pEIICHUS] YPAaBHEHUH M IMHEWHBIX CUCTEM

Ucnonb3oBanue rpadukoB GyHKIMA A7  UCCIEIOBAaHHS  MPOIECCOB U
3aBUCHUMOCTEH, KOTOpblE€ BO3HUKAIOT MpPH PELIEHUH 3aJad U3 JAPYrHX Yy4eOHBIX

MIPEeIMETOB U PEAIbHOM JKU3HU

Hayana maTemaruueckoro aHaiusa

HenpepriBHbie (pyHKIMN. MeToa HHTEPBAJIOB /7S PELICHHs] HEPAaBEHCTB
[TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM

[TpousBoaHbie dmeMeHTAapHBIX (QYHKUUHA. DOpMysIbl HaXOKACHUS IPOU3BOIHON
CYMMBI, TPOU3BENICHUS H YACTHOTO (DYHKIIUI

[IpumeHeHre MPOM3BOJHON K WCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh U
9KCTpeMyMbl. HaxokaeHne HauOOJbIIero U HaAUMEHBIIEro 3HaueHHs (YHKIUU Ha
OTpe3Ke

[IpumMeHeHre MPOU3BOAHON Il HAXO0XKJICHHUSI HAWTYYLIEro PelIeHNs B IPUKIaIHBIX
3ajavax, s ONpeleNeHHs CKOPOCTH THpoliecca, 3aJaHHOro (GopMynaoi wiu
rpaduKom

IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX



47 WuTterpan, ero reoMeTpruuecKuil 1 pu3nYecKuii CMbICI. BpluncieHne uaTerpaia mno
¢dopmyne Hetorona — Jleiibuuna



MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajadq;
yMeHue (OpMyIHpOBaTh WU OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (POPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXKIACHUA opu  pCIICHUU 3aaa4,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUW;  yYMEHUE
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallil Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl PA3ITUYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4



YMeHue onepupoBaTh MOHATUSAMU: HAaTypaJlbHOE YHCIIO, LEJN0€ YHCIIO,
CTENEHb C IIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJlbHON CTENEHH, CTENEHb
C pauMOHAJIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JCUCTBUTEIbHBIM
nokaszarejieM, JiorapupM 4UHCIa, CHHYC, KOCHHYC W  TaHTEHC
IPOU3BOJBHOIO YHCJIA, OCTATOK IO MOJYJIO, PalUOHAIBHOE YMHCIIO,
UPpPAllMOHAJIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
palMOHAJIbHBIX, JCUCTBUTENbHBIX YHCEI; YMEHHME MCIOJIb30BaTh
IPU3HAKU JIEIMMOCTH, HAaUMEHbIIUNA OOIIMH AEIUTENh U HauMEHbIlee
oburee kpaTHoe, anroput™ EBKinaa npu pemieHnu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU  MO3ULMOHHBIMU  CHUCTEMaMH  CUMCICHHS;  YMEHHE
BBITIOJIHATh BBIYMCICHUE 3HAYEHUI U NpeoOpa30BaHUs BBIPAKEHUH CO
CTENEHsIMH U JorapupmMamu, npeodpazoBaHusl APOOHO-PALMOHAIBHBIX
BBIPOKEHUH; YMEHHE OINEepUPOBATH MOHATUSMU: IOCIEIOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas Iporpeccus,
OecKOHEYHO yObIBaoIllas TeoMeTpUYecKass Mporpeccus; yMEeHue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
yucna, (¢GopMa 3amucH KOMIUIEKCHBIX 4ucen  (reoMeTphyuecKas,
TpUrOHOMETpHUUYecKass U  anreOpanueckas); yYMeTb  IPOU3BOIUTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCJIAMH; MPHUBOJIUTH
IpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpHUpOBaTh
MOHATUSIMUA: MaTtpuna 2x2 u  3X3, onpeaeiauTeab  MaTPUIbI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACTIUTEIIA

VYmenune ONCpUpOBaTh IOHATHUAMU: pPALMOHAJIBHBIC, HWPpallOHAJIBHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKUC
YpaBHCHHA W HCPAaBCHCTBA, HUX CHCTCMBI,; YMCHUC OIICpUPOBATH
MNOHATHUAMUA. TOXIACCTBO, TOXICCTBCHHOC Hp606p330BaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHIIBHOCTDH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHHC pCIIaTb YPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMbI C IMOMOLIBIO PA3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTEMBI C IIApaMCTPOM; TMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATECMATHYCCKUX

3ala4 U 3aa4 U3 pa3JIMIHbIX obnacreit HAYyKU U peanLHoﬁ KHU3HHU



YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
NEPUOANIHOCTh (PYHKIMH, OIPAaHHYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKINHU, HaunOoJIbIlIee U HAUMEHbIIee 3HAYCHUS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAS (PYHKIMS, aCHMOTOTHI rpaduka
(GbyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIMU, TEOMETPUIECCKUN U
¢u3n4YecKuii CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, OINpeneIEHHBIN
MHTETpajl, YMEHHE HAaXOTUTh AaCUMNTOTHI Tpaduka (QyHKIHH, yMEHHUE
BBIUUCIATh HPOU3BOJHBIE CYMMBI, IPOM3BEJIEHUS, YacTHOTO U
KOMIIO3UIIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(YHKIMKM; YMEHHE HaxOIUTh MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIIM;
YMEHHME HCMOJb30BaTh IPOU3BOJHYIO MJIsi HCCIeAOBaHMS (YHKIHM,
HaxXoJUTh HAWOONbIINE W HAaUMEHbIINE 3HA4YEHUs (PYHKUUH; CTPOUTH
rpauky MHOTOWJIEHOB C HCIIOJIb30BaHUEM arfrapaTa MaTeMaTH4eCKOTOo
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO IS HAXOXKJIECHUS HaWIydlIero
pelIeHNsT B MPHUKIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKUX H
(bu3uYecKuX 3aa4ax; HAXOAUTh TUIOMIAAN U 00BbEMBI GUTYP C TIOMOIIIBIO
UHTErpaja; NPUBOAUTH IPUMEPbl MaTeMaTHYECKOTO0 MOJIEIHUPOBAHMS C

nomMo1Ibio quddepeHIuanTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHUSAMU: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMS, KOMIO3HUIMSA (DYHKIMH, TUHEHHAs (QYHKIUSA, KBaApaTHYHAs
byHKIIHS, parnoHanbHas byHKIHUA, CTeTICHHAs byHKIHA,
TPUTOHOMETpHUYECKHE  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTelbHas W Jorapugmuyeckas QYHKIUH; yMEHUE
CTPOUTH TPadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHITH MPEoOpa3oBaHMUsI
rpadukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3YUSHHS TIPOIIECCOB U
3aBHCHUMOCTEH, NIPU PEIICHUH 33aJad M3 JPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBAa W rpaduku GyHKOMN s
pelleHus ypaBHEHHI, HEPABEHCTB U 3aJla4 C MapaMeTpaMu; U300pakaTh
Ha KOOPJWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUH,

HCPABCHCTB U UX CUCTCM



YMeHue pemiaTb TEKCTOBBIE 33/a4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJIU U YaCTH, HA JBWXKEHHE, pabOTy, CTOMMOCTh TOBAapOB M
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHMs JUUYHBIMU U CEMENHBIMU
(uHaHCAMU); COCTaBIATH BBIPAKCHHUS, YPAaBHEHHs, HEPAaBEHCTBA U X
CHUCTEMBI II0 YCIIOBHIO 3aJa4yH, MCCIEAOBATh IOJYYEHHOE PEIICHHE HU
OIICHMBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB; YMEHHE MOJEIUPOBATH
peanbHble CUTYyallMH Ha S3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKECHMS,
YpaBHEHUS, HEPaBEHCTBA M HX CHUCTEMbl 10 YCIOBHIO 3aJa4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM  aIlapara

anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHue onepupoBarh MOHATUSIME: CpelHee apupMeTUIecKoe, MeuaHa,
HauOoJiblliece ¥  HAaWMEHbIIEe 3HAYCHHS, pa3Max, JAUCIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;, yMEHHE W3BJIEKaTh,
WHTEPIPETUPOBATh HH(OpPMAIINIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpaMmax, rpadukax, OTpa)karollyro CBOWCTBA pealbHBIX MPOIECCOB U
SIBJICHH; TIPEACTABIISITE HHPOPMAIIUIO C TIOMOIIHIO TAOIHI] U TUArpaMM;
HCCIEA0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpadguyeckux METOJOB M  DIIEKTPOHHBIX CpEeACTB; TIpaduyecku
HCCIIEI0OBaTh COBMECTHblE HAOMIOACHHS C TMOMOINBIO JAUarpaMm

paccerBaHMs U JUHEUHOUN perpeccuu



YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, (HOpMYITy MOITHON
BeposATHOCTH, (popmyny beprymim, komOuHaTOpHBIE (GaKTBHl U (POPMYIIBL;
OIICHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydalHas BEJIMYMHA, paACIpPEIEICHUE BEPOSITHOCTEM,
MaTE€MaTHYECKOE OXKMUJAHUE, OUCHEPCHS M CTAaHJAPTHOE OTKJIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIUU pacnpefeNeHuss U IJIOTHOCTH
PaBHOMEpPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN JIA
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPUMEpPHI
MPOSIBJIEHUS 3aKOHA OOJIBIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPECTaHOBOK; OwHOM HbIOTOHA; yMeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHUS JUIsl peLLICHHs 3a1a4;
OLICHUBATh BEPOATHOCTH peaJbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsSMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  Yroi,
JNBYTPaHHBIA yroyl, TPEXTPAaHHBIA Yroji, CKpEHIMBAIOIINECs MpsMBbIE,
apajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJI MEXIY HPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHME OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHU MTPAKTUYCCKUC 3a]a9n



10

11

YMeHue onepupoBaTh MOHATHAMHM: IJIOMIAAL (GHUTYpHl, 00bEM (UTYPHI,
MHOTOT'PaHHUK, NMPaBHJIGHBIA MHOTOTPAaHHUK, CEUYCHHE MHOTOIpaHHHKA,
KyO, mapajuienenures, Npu3Ma, NuUpamuaa, (Qurypa M IMOBEpXHOCTb
BpallleHUs, MIJIUHAP, KOHYyC, map, cdepa, iomans chepsl, IIomamn
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, IMIIMHApA, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapaJlIeNienuIe/ia, MUPaMUIbl, TPU3MBL, IMIMHIDPA,
KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHHUS KOHyCa M LWIMHIPA,
napajjieibHble OCH WM OCHOBAHMIO, CEUYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOWTH CEUeHHUE
MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpaIlleHHs, UX CEYCHUS, B TOM YHUCIIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHUE TPUMEHSTh CBOWCTBA TE€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHLHO
(hopMyITHpOBATH OTPENEIeHUs] H3y9aeMbIX (HUTYpP, BBIABUTATh THIIOTE3BI
O CBOWCTBaxX W NMPH3HAKaX T€OMETPUYECKUX (PHUTYp, 0OO0CHOBBHIBATH WU
OTpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATH HEOOXOIUMBIE IOTOJHHUTEIBHEIC

MOCTPOCHHS

YMeHHne omepupoBaTh TOHSATHSAMH: JBH)KCHHE B IPOCTPAHCTBE,
napajuieIbHbI EPEHOC, CHMMETPHs Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TOMO0MSA, TOMOOHBIE QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTypE; HCII0JIb30BaTh T'€OMETPUYCCKUE OTHOIICHUS
IpU PEUICHUW 3a/1a4; HAXOJUTh TEOMETPUYCCKHE BEIWYHMHBI (JIIHHA,
yroj, IUIOIMAAb, OOBEM) TpU pEHICHHH 3a1ad W3 JAPYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHUE BBIYHCIISITH TEOMETPUICCKUE
BEJIMYMHBI (JTMHA, YTOJ, IUIOmAab, OOBEM, IUIOMA/]b TOBEPXHOCTH),
UCIIOJIb3YSl M3y4YCHHBIC (OPMYJIBI U METOIbI, B TOM YHCIEC: IUIOIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IWIMH/PA, TUIOMAAb Chepsl;
00BbEM Kyba, MPSAMOYrOJBHOTO TapallIeeuIe/a, TUPaMHIbI, TIPU3MBI,
WIMHIpA, KOHyca, IIapa; YMEHHE HaXOJUTh OTHOIIEHHE O0BEMOB

HOJIOOHBIX (PUTYp
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YMeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPMHAT,
BEKTOP, KOOPAMHATHl TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa HA YHWCIO, Pa3lIo’KEHHUE BEKTOpa MO 0Oaswucy,
CKaJSIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXKIY
BEKTOPaMU; YMEHHUE HCIOJIb30BATh BEKTOPHBIA M KOOPAWHATHBIA METOM
JUISL PEIICHUS] TEeOMETPHYECKMX 3amad W 3a7ad  JPYruX yueOHBIX

IIPEAMETOB

YMenue BbIOMpaTh TMOIXOAAUIMA METOX Ui PEUICHHS 3a/1ayuu;
IIOHMMAaHHE 3HAYMMOCTM MAaTEMaTUKH B W3YYEHUU INPUPOJHBIX H
OOLIECTBEHHBIX TPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IIPUBOJUTH
IIpUMEPBl  MAaT€MATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MaTeMaTH4E€CKON HAYKH



HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHT'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucia. JlecaTnaablie U HATYpaIbHBIC JOTapr(HMbI
JlefictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U ToTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHHH. OnpeaeuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHbIE

¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
[IpoMexxyTkH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIHH.
MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE

(GYHKIMHU Ha TPOMEXKYTKE

CrenenHas (yHKIMS C HATypadbHBIM M IIeNBIM IOKa3zareinem. EE cBoiicTBa u

rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TpaQUKU
[TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu

Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (DyHKIMIH,

HEINPEPLIBHBIX HA OTPE3KE

IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
Haugama MmaTemaTtnueckoro aHaimsa

[TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI

[IpuMeHeHre TPOM3BOTHOW K HWCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHrne HamOobIIero ¥ HaMMEHBIIEr0 3HaueHus (YHKIUU Ha

OTpE3Ke

[TepBooOpa3nas. MuTerpan
MHoOXecTBa U JTIOTUKa

MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BeposarnocTh

KombOunatopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMble U TIIIOCKOCTH B MMPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpalleHUs

KOOp,Z[I/IHaTBI 1 BCKTOPLI



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://100ballnik.com/




		2025-09-22T10:38:46+0300
	МБОУ БОЛЬШИНСКАЯ СОШ




