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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHHs anreOpe u HayajlaM MaTeMaTHYECKOTO aHAIH3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBI  CIIEAYIOIIME COJIEP)KATEIbHO-METOAMUECKUE JuHUK: «Yucma w
BBIYUCIICHUA», «DyHKIMN U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



00y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SIBJISIETCS MHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJBKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUi aHaJIu3, TEOPHUSI MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecsl OBJliaJieBatoT BcE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HMX IOCJIE0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHUYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUA,
NOJIyYeHHbIE TPU HM3YYEHUM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHOW MaTeMaTHUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKas: JMHUSA «YucCiia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yhenseTcss  (OPMUPOBAHMIO  HABHIKOB
pPaIlMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOIMIUX B Ce0s MCIOJb30BAHHE Pa3IUYHBIX
dbopM 3amucu YHMCia, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATh NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHMCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOMXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My chenupUuyYecKre 3aJadd W OIepaluu: JeJeHHe HaIelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, OCOOble CBONCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUYECKUE OTEepPaliU, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJNb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TMPUMEHEHUS NJIsl PEUICHUsl Pa3InYHBbIX 3a7a4
(GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poiu B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpETH3aLUsl.

JIuaus «YpaBHEHHMsI M HEPABEHCTBA» PEATM3YETCS HA IPOTSKEHUU BCErO
oOyueHHus Ha YpOBHE CpeIHEro oOIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PEIICHUs
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUXx U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
colepkalux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHUH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, NPHU PEIICHUH MPUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAUMEHBIINX 3HAYCHUN ()YHKIUU.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO aire0panyeckoro
MaTtepHalia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIe
UHCTPYMEHTBI JUIsl pEHIeHUs] TMPAKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3aj/ad,
HATJITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 APYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIENOBaTh IONY4YE€HHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JIMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK]ly BETUUMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHo. Ero nzydenue cnocoOCTByeT
Pa3BUTUIO AITOPUTMUYECKOI'O MBIIIJIEHHUS, CIIOCOOHOCTH K OOOOIEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNIO AHAJIOTHA.

CopnepxarenpHass nuHus «Hauyana mMaTreMaTHyecKoro aHajln3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYTHBIX OOYyYaloUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEHMsI, BBIYMCIATH IUIOMAIU (GUIyp U OOBEMBI T, HAXOAUTH CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg colep)kareiapHas JHMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENE peajJbHbIX CHTyaluH,
IIO3BOJISIET HAXOAUTh HAUJTy4lIee PEIICHHUE B IPUKIAAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBbHO-JIOTHYECKOTO M KPEaTUBHOTO
MBIIJIEHUS, (POPMHUPOBAHUID YMEHHH paclo3HaBaThb IPOSBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U HCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK HAaykKd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKu U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTEMaTHKUA U MCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIECH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUs  JOKa3aTeJIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHoM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MAaTE€MAaTHYECKOTO aHalIu3a, WHTEPIPETAlNU IOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbI U3 pa3/iesioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEabHbIX  MPAaKTHYECKUX  3a1ad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POllecce U3YUEHUs BCEX TeM YUeOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[lpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICU 3HAHUN U PEAIbHOM KU3HU.

JlecTBuTenbHble uncna. PauuoHanpHBIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpuOnmxkEHHbIE BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMucH ASHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUsS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM IMOKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

CuHyCc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOTO aprymeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4IeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nensiMu ko puimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUMN, COIEPKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOJIbI pelIeHHs

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpeaenuTenb MaTPULbI 2X2, €ro TeOMETPUUECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenoBanue nOCTpOSHHONW MOJEIN € TIOMOLIBI0 MAaTPUILL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocodbl 3amaHusi (QyHKIUU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. YETHbIe 1 Heu€THBIe GyHKIMU. [lepuoauyeckue
dbyakuuu. [IpoMeKyTkn MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinasi, KBajpaTudHas W APOOHO-ITUHEHHAs (YHKIUU. DJeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IEJIBIM Moka3atenem. EE coiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OM CTETNEHU KaK (yHKIIMH OOpaTHOM CTENIEHU
C HaTypaJIbHbIM [1OKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN IS PEIICHUS] ypaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpoOLleCCaXx U SBICHUSX.
['paduxu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEJOBATEIbLHOCTEH. MeTon
MaTeMaTH4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHaIM3a KaK aHaIn3a OECKOHEYHO
MaJlbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yOwiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccu. JINHENHBIN U 3KCIIOHEHIHAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
mpoueHToB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1a4
MIPUKJIIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoicTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHKIMKU. OnpeneneHue, reoMeTpUIECKUil u
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JEITUMOCTH LEJIBIX
yuces, HauOoypmuii oOmui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinia s pemenus
3a/1a4 B LEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAaJIbHbIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1a4y W 3a/1a4 U3 pa3IMyHbIX 00JIacTell HayKH U peajbHOM KU3HU, MHTEpIIpeTalus
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs yYpaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/]IbI peLlIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCiIeN0BaHUIO (YHKIIMA HA MOHOTOHHOCTb H
skcTpeMyMmbl. HaxoxxieHrne HanboIbIIero 1 HAMMEHBIIET0 3HAU€HUI HEMPEPhIBHOM
(GYHKIIMU Ha OTpE3KeE.

[Ipumenenne NPOU3BOJHON JUIsi HAXOXKJEHUS HAWIYYIIEr0 pEIICHHUs B
NPUKJIAIHBIX 3a7la4yax, JJIs OINpEAeNIeHHs CKOPOCTH M YCKOpEHHUs IMpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHue onpeneaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOnua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMOIIbI0 U] PepeHIIaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIUIOMY M HACTOSIIEMY POCCUHUCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOM IITKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33124, PEIICHUHN, PacCYKISHUM, BOCTIPUUMYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaITPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUATIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KArOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOU MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HAyKU Kak c(epbl 4eJIOBEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3bIKOM MATEMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTRIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO CATEILHOCTh HHINBUIYAJIBHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJbHbIe YUeOHbIe 1eiiCTBUA

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IICHHS U CPABHEHHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpeJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPElLICHUS, BBIOUPATh HauboIee MOAXOIAIIUN C YUETOM CAMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMALIMIO PA3ITMYHBIX BUJIOB U (pOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMHI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nvanora, oOHapyXHMBaTh Pa3jIuyHde U CXOJICTBO TMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN MHTE/VICKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTHh MPH PEIICHUU 3aJ1a4yH,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTECH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATH IPUIHHBI
JOCTIKEHUS WM HEJOCTIKCHHS PE3yJbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpU pEIIeHHH YYEeOHBIX 3aJad, NPHHWMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUTAHMPOBATh OPraHU3aIlMI0 COBMECTHON pPabOTHI, pachpeneisaTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHUs, 0OMEH MHCHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJia
B OOmMi TPOAYKT 1O KPUTEPHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce 0OyyaroIIMIICS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAnYecKas JApoOb, MPOLEHThl, HPPAUUOHAIBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEILHOTO YNCIA;

OPUMEHATh JpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3a1ad  H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MIPUMEHSITh MPUOTUKEHHBIC BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OLICHKY Pe3y/bTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

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

ONEPHUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YMCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO PUIIMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy m teopemy Buera s
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMNpeaenuTenss 2 X 2 g BBIYMCIEHUS €ro 3HAYEHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpPaBHECHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C IOMOIIBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATpUIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHCTBUUA C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHU U,

BBITIOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEepUpOBaTh MOHATUSAMU: HPpPAIMOHANbHBIE, MOKAa3aTENbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEPHUPOBATH TMOHSITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI  JUISI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICIMPOBATh pEaJbHBbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHSI, YypaBHEHHUS, HEPAaBEHCTBa IO YCJIOBHUIO 3aJadd, WCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (PpyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, Trpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpadukoB QyHKINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: OOJACTh ONPECICHUS W MHOKECTBO
3HaYeHW PYHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHITHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
NepruoInYecKue (QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CTeNEHHAs (QYHKUIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTesneM, TpaduK CTENeHHONW (QYHKIMU C HATYPaJIbHBIM M IEJIBIM
nmokasatesneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpAaTHOM CTEMEeHH C
HaTypaJIbHBIM IOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaApaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATHSAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpadWKH, HMCIOIL30BaTh MX TpadUKH I pEHIeHUS
YpaBHEHHM;

CBOOOJIHO ONEpUPOBATh IOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BEIPAKATh (DOPMYTIaMU 3aBUCUMOCTH MEXKITY BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIasi TeOMETpUIecKasl MPOTPECCHs, TMHCHHBIA U
HKCMOHEHUIUAIBHBIN POCT, (POpMyJia CIIOKHBIX MPOLEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHuUs
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHbIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUHUH, ACUMIITOTHI FpaduKka QyHKINY;

CBOOOJTHO ONEPUPOBATH TOHATUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIYUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUH
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oy4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMIEPUPOBATH MOHATUAMHU: HATYPAIBLHOE U 1I€JI0€ YHCII0, MHOYKECTBA
HATypaJbHBIX U LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JIEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypalibHBIX 4HMcCeN I PEelIeHusl 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOJIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYJIO, 3alUChIBAThH
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJl, MPEACTABIATh KOMIUIEKCHbIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHUE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIIITh OTOOP KOPHEH TMpU pPEHICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEeIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
JorapumMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJICIMPOBATh peaJIbHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDA)KCHUS, YPaBHEHHMs, HEPAaBEHCTBA M HMX CHUCTEMBI IO YCJIOBUIO 3aJ]layH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTH FeOMETpUUYECKIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TPAPUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKUUM [JI MOJAEIHPOBAHUS U KCCIENOBAHUS pPEalbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHajam3sa:

UCIIOJIb30BaTh MPOU3BOAHYIO SISl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIIEE U HAUMEHbIIIee 3HAUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIY4YlIero peEHieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-O)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPoIlecca, 3aIaHHOr0 (hopMyJIoN i rpadukom;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
KoHTpoibHbI IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 2 1
L[eIBIM TTOKa3aTeNIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 ]
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 ]
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
KoHTpo/bHbI IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO 2 |
MPOU3BOJHOMN
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHele, mokazareabHble U 24 1
norapuMuvecKue HepaBeHCTBA
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yncina 10 1
Cucremsl pallMOHAIBHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapuPMUUECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer
0 e padoThI

KoHTpoJibHBI

IIpakTHyeck
ue padoTsbl

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

MHo3kecTBO,
omepanuu Haj
MHOXECTBAMHU U UX
CBOIiCTBa

1 Hepena

https://resh.edu.ru/subject/lesson/4726/start/

Hwuarpammsel Diinepa-
Benna

1 Hepena

https://resh.edu.ru/subject/lesson/4726/main/198
198/

[IpumeHeHne
TEOPETUKO-
MHO>KECTBEHHOTO
anmnapara aJs
pelieHns 3a1a4y

1 Hepensa

https://resh.edu.ru/subject/lesson/4726/train

Panmonanbubie
qHpca.
OOBIKHOBEHHBIE H
JECATUYIHBIC IPOOH,
MIPOIICHTHI,
OECKOHEUHBIE
MIePUOANICCKHIE
npodu

1 Hepensa

https://resh.edu.ru/

Pannonanbubie
4HCIAa.
OOBLIKHOBEHHEIE U

1 Hepensa

https://resh.edu.ru/subject/lesson/5223/




JeCATUYHBIE pooHu,
MPOIICHTHI,
OeCKOHEUHBIe
MEePUONIECKHE
apoou

[Ipumenenne npooeii
W TIPOLEHTOB IS
pelmeHns
MPUKJIATHBIX 33]1a4

2 HepenA

https://resh.edu.ru/subject/lesson/5223/

[Ipumenenue npobeit
" IPOUCHTOB IJIA
pewenust
MPUKIAAHBIX 3aaa4

2 HegenA

https://resh.edu.ru/subject/lesson/5223/

JleiicTBUTEIbHBIC
quca.
Pammmonanbueie u
HpparoHaIbHBIC
qucia

2 HepenA

https://resh.edu.ru/subject/lesson/4730/

Apubdmernueckue
oTIeparmy ¢
JeWCTBUTEIILHBIMU
YHCIIaMH

2 HepenA

https://resh.edu.ru/subject/lesson/4730/

10

Moayinb
JIECTBUTEIIFHOT'O
Yuclia v ero
CBOIiCcTBa

3 HepenA

11

[Tpubnmxénnple
BBIUMCIICHUS,

3 HepenA




rnpasuia
OKpYTJICHHS,
MPUKUIKA U OLICHKA
pe3yJibrara
BBEIYHCIICHUH

12

OCHOBHBIC METOJIBI
pENICHUS [ETBIX U
JIpOoOHO-
paIMOHATBEHBIX
YpaBHEHUH U
HEPaBCHCTB

3 HepenA

13

OCHOBHBIE METOIEI
perieHus 1ebIX 1
IpOoOHO-
palnroHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

3 HepenA

https://resh.edu.ru/subject/lesson/3785/

14

OCHOBHBIE METO/IbI
peLeHus LeNbIX U
JIpOoOHO-
panMoHaIbHBIX
yYpaBHEHUH U
HEpaBEHCTB

4 HepenA

15

MHuorousieHsI OT

OJIHOM TTIepEMEHHOM.

[enenue
MHOTO4YJICHA Ha
MHOTOUYJIEH C
octatkoM. Teopema

4 HepenA

https://resh.edu.ru/subject/lesson/5298/




besy

16

MHorousnessl ¢
LEeIbIMU

KO3 pHUIIHEeHTaAMH.
Teopema Buera

4 HepenAa

https://resh.edu.ru/subject/lesson/3778/

17

Pemenue cucrem
JIMHENHBIX
YpaBHEHUU

4Hepensa

https://resh.edu.ru/

18

Pemenue cucrem
JIAHENHBIX
YpaBHEHUU

5 HepenA

https://resh.edu.ru/

19

Marpuiia cuctemsl
JIMHEUHBIX
YpaBHEHUH.
Onpenenurens
MAaTPHUILBI 2X2, €ro
reOMETPUYECKUI
CMBICII M CBOMCTBA;
BBIYHCJICHHE €T0
3HAYCHMUS

5 Hepens

https://resh.edu.ru/

20

Onpenenurens
MAaTpHUIIBI 2X2, €er0
r€OMETPUYCCKHI
CMBICII ¥ CBOMCTBA;
BBIYHCIICHHE €T0
3HA4YCHMS

5 Hepgena

https://resh.edu.ru/

21

IIpumeHenue
OIIPEIEIUTENS IS

5 Hepena

https://resh.edu.ru/




PELLIECHUS CUCTEMBI
JIMHENHBIX
YpaBHEHUH

22

Pemenne
MPUKIAAHBIX 3a7a4 C
IMIOMOIILIO CHCTEMEI
JIMHEHUHBIX
YpaBHEHUI

6 HepenA

https://resh.edu.ru/

23

Pemenne
MPUKIAAHBIX 3a7a4 C
IIOMOIILIO CHCTEMEI
JIMHEHUHBIX
ypaBHEHUU

6 HegenA

24

KonTposbHas
pabora:
"ParnmoHaNLHEBIE
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMbl JIMHEHHBIX
ypaBHEHHI"

6 HegenA

25

DyHKIHUSA, CITOCOOBI
3a1aHus QyHKIIUH.
B3anmuo oOpaTHbIC

GyHKIHH.
Kommnosumusa

byHKIII

6 HepenA

26

I'padux GpyHKIMH.
OnemMeHTapHbIe
npeoOpa3oBaHus

7 Hepena




rpaduKoB QYHKITHIA

27

O0mnactb
OTIpe/IeNICHUS 1
MHO>KECTBO
3HAYCHUN (PYHKIIH.
Hynu dysaxmmm.
[IpomexyTku 3HaK
MOCTOSTHCTBA

7 HepenA

28

YEéTHbIE U HEUETHBIE

(GyHKIMH.
[Tepunoanueckue

GyHKIUU.
[IpomexyTkun
MOHOTOHHOCTH

byHKINN

7 HepenA

29

Makcumymsbl 1
MUHHUMYMBbI
byHKINH.
Haubonsiiee u
HauMeEHbIIIee
3Ha4YCHHE (PYHKITUU
Ha IPOMEXKYTKE

7Hepens

30

JIuneiinas,
KBaJ[paTUYHas U
IpOOHO-JIMHEHHAS

GbyHKITII

8 HepenA

https://resh.edu.ru/subject/lesson/5540/

31

DneMeHTapHOe
uccae0BaHue 1
MIOCTPOEHHE

8 HepenA




rpauKOB 3TUX
byHKIII

32

DneMeHTapHOE
HCCIIeIOBaHUE U
MOCTPOCHHE
rpauKOB 3TUX

byHKIMNA

8 HepenAa

33

CreneHs ¢ LUeIbIM
nokasareneM. buaom
Hrrotona

8 HepenA

https://resh.edu.ru/subject/lesson/6119/

34

CrereHp ¢ 1eabIM
nokasareneM. buaom
Hrrotona

9 HegenA

https://resh.edu.ru/subject/lesson/5540/

35

CrenenHas GyHKITUSA
C HaTypaJIbHBIM U
EJTBIM MTOKa3aTeIIeM.
Eé cBolicTBa n

rpaduk

9 HepenA

https://resh.edu.ru/subject/lesson/4729/

36

KonTposbHas
pabora: "CreneHHas

dbynaknus. Eé
cBoOlcTBa M rpaduk"”

9 HegenA

37

ApubmMeTnueckuit
KOPEHb HAaTypaJlbHOU
CTETICHH U €ro
CBOMCTBA

9 HepenA

https://resh.edu.ru/subject/lesson/5498/

38

Apudpmernueckuii
KOPEHb HaTypaJbHOU

10
Hepens




CTCIICHH U €TI0
CBOICTBa

39

[IpeoOpazoBanms
YHCIIOBBIX
BBIpAXKEHUH,
CoJIepKaIInX
CTETIeHU W KOPHU

10
Heaena

40

[IpeobpazoBanus
YHCIIOBBIX
BBIpAXKEHUM,
coJIeprKalIux
CTENEeHU U KOPHU

10Hepens

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHMUIA,
coJIeprKalIuX
CTETEeHU U KOPHU

10
Hepdens

42

HppannonansHbie
YPaBHEHUS.
OcHOBHBIE METOBI
pelIeHus
UppalMOHAIBHBIX
YPaBHEHUI

11
Hepens

43

HppanmonaibHbie
ypaBHEHUSI.
OCHOBHBIC METOIBI
pelieHus
HppalMOHAbHBIX
yYpaBHEHUH

11 Hepens




44

HppaunonanbHbie
ypaBHEHHUSI.
OCHOBHBIE METO/IbI
perieHus
HppaMOHAIBHBIX
YpaBHEHUH

11
Heaena

45

PaBHOCHIBHEIE
epexoabl B
peleHnn
HpPaOHAIBHBIX
ypaBHEHUU

11
Heaena

https://resh.edu.ru/subject/lesson/3798/

46

PaBHOCHIBHEIE
nepexoasl B
peleHnu
HppalMOHATIBHBIX
YpaBHEHU U

12
Hepens

https://resh.edu.ru/subject/lesson/5569/

47

PaBHOCHIIBHEIC
Mepexo/Ibl B
perieHuun
HUppaMOHAIBHBIX
ypaBHEHUH

12
Hepens

https://resh.edu.ru/

48

PaBHOCHIBHEIE
nepexopl B
peleHun
HUppalMOHATIbHBIX
yYpaBHEHUH

12 Hepens

https://resh.edu.ru/

49

CBoiicTBa u rpaduk
KOpPHS N-0if cTeneHn
KaK QyHKIINH

12
Hepens

https://resh.edu.ru/




00paTHO CTeTeHu ¢
HaTypaJIbHBIM
nokasareyiemMm

50

CoiicTBa u rpaduk
KOPHS N-OU CTETIEHU
Kak QyHKIMH
00paTHOM CTETNIEHU C
HaATYpaJbHBIM
oKasaresjaemM

13
Heaena

https://resh.edu.ru/

51

KontponbHas
pabora: "CpoiicTBa u
rpaduk KopHs n-oit
CTETeHH.
HppannonanbHbie
ypaBHEHUS"

13 Hepensa

52

CreneHs ¢
palMOHAIBHBIM
noKas3aTeqeM U eé
CBOMCTBA

13
Hepens

53

CreneHs ¢
paloHaIbHBIM
MoKa3aTeyleM U eé
CBOMCTBaA

13
Hepens

https://resh.edu.ru/subject/lesson/3841/

54

CreneHs ¢
paluroHaIbHBIM
noKas3aTeneM u eé
CBOIicTBa

14
Hepens

55

IlokazarenbpHas

14

https://resh.edu.ru/subject/lesson/5627/




¢bynkuus, eé
CBO#iCTBA U rpaduk

Hepens

56

Hcnonp3oBanue
rpaduka QyHKIHIH
JUIS pELIEHUs
YpaBHEHU I

14
Heaena

57

Hcnons3oBanue
rpaduka QyHKIUU
JUISL pelIeHUs
YpaBHEHUU

14
Hepens

58

IlokazaTennHBIC
YpaBHEHUS.
OCHOBHBIE METOIEI
perieHus
MOKa3aTelbHBIX
YpaBHEHUH

15
Hepens

59

IlokazaTenpHbIC
YpaBHEHMUSI.
OCHOBHBIE METOIbI
peleHus
MMOKa3aTeNbHBIX
YpaBHEHUI

15
Hepens

60

IToxa3aTennHBIE
ypaBHEHHUSI.
OCHOBHBIC METOIBI
pelieHus
IMOKa3aTeIbHBIX
ypaBHEHUH

15
Hepens




KontponbHas

pabora:

61 "[lokazarenbHas 15
byHKIHS. Hepens
[Toka3arenbHbIe
ypaBHeHus"

Jlorapudwm uucna. 16
62 CaoiicTBa
Heaens
nmorapudma
Jlorapudwm uncna. 16
63 CaoiicTBa
Heaens
nmorapudma
Jlorapudwm uuncna. 16
64 CoiicTBa
Heaens
nmorapudma
Hecsatuanasie u 16
65 HaTypaJibHbIC
Hepens
sorapudmsl
Hecsatuanaslie u 17
66 HaTypaJibHbIC
Hepens
sorapudmbl
[IpeobpazoBanue https://lib.myschool.edu.ru/content/5049

67 BBIPAKCHMUIA, 17
COJIeprKalIuX Heaens
sorapumsl
[IpeoOpazoBanue 17 https://resh.edu.ru/subject/lesson/5753/

68 BBIPAKEHNUH,

Heaens

COJIepKAIIUX




Jorapupmbl

[IpeoOpazoBanme https://resh.edu.ru/subject/lesson/3823/
69 BBIpAXKEHUM, 17
CoJIeprKalIuX Heaens
norapumMsl
Jlorapudmuueckas 18 https://resh.edu.ru/
70 byHkuus, e€
. Heaens
CBOMCTBA U rpaduk
Jlorapudmuueckas 18 https://resh.edu.ru/
71 byHKIMA, €€
. Henena
CBOMCTBA U rpaduK
Hcnons3oBanue https://resh.edu.ru/
7 rpaduka QyHKIUN 18
JUTSL peLIEHUs Henena
yYpaBHEHUH
Hcnonp3oBanue https://resh.edu.ru/
73 rpaduka QyHKIUN 18
JUISl peLIeHUs Heaena
ypaBHEHUH
Jlorapudmudeckue https://resh.edu.ru/
yYpaBHEHHUSI.
OCHOBHBIE METO/IbI
74 A 19Hepnena
peuieHus
Jorapu(pMUIECKIX
yYpaBHEHUH
Jlorapudpmuueckue 19 https://resh.edu.ru/
75 YpaBHECHHUS.
Henenn

OCHOBHBIE METOIbI




perenus
norapupMuIECKUX
YpaBHEHUH

76

Jlorapudmmueckue
ypaBHEHUS.
OCHOBHBIE METO/IbI
pelIeHus
JorapuPMUIEcKux
YpaBHEHUU

19
Heaena

https://resh.edu.ru/

77

PaBHOCHITBHBIE
TepeXo/Ibl B
pereHun
JorapuPMUIECKux
YpaBHEHUH

19
Hegdens

https://resh.edu.ru/

78

PaBHOCHIIBHEIC
TepeXo/Ibl B
perieHuu
JorapuPMUIECKUX
YpaBHEHUH

20
Hepens

https://resh.edu.ru/

79

KonTposbHas
pabora:
"Jlorapudmudeckas
GbyHKIHS.
Jlorapudmmuueckue
ypaBHeHUS"

20
Hepens

80

Cunyc, KocuHyc,
TAHT'€HC U KOTAHI€HC
YHCIIOBOTO
aprymeHra

20
Hepens

https://resh.edu.ru/subject/lesson/4733/




81

Cunyc, KOCcHHYC,
TAaHI'CHC U KOTaHI'CHC
YK CIIOBOTO
aprymMeHra

20
Heaena

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

82

Apkcunyc,
ApPKKOCHHYC U
apKTaHT€HC
YHCIIOBOTO
aprymMeHra

21
Hegena

https://resh.edu.ru/subject/lesson/4735/

83

ApkcuHYyC,
ApPKKOCHHYC U
apKTaHT'€HC
YHCIIOBOTO
apryMeHra

21
Hegdens

https://resh.edu.ru/subject/lesson/6322/

84

Tpuronomerpuyecka
s OKPY’KHOCTb,
oTnpezesieHue
TPUTOHOMETPUUYECKU
X QyHKIIUN
YHCIIOBOTO
aprymeHra

21
Hepens

https://resh.edu.ru/subject/lesson/4735/

85

Tpuronomerpuiecka
sl OKPYKHOCTb,
oTpeneseHne
TPUTOHOMETPUYECKU
X pyHKIMI
YHCIIOBOTO
aprymMeHra

21
Hepens

https://resh.edu.ru/subject/lesson/4734/

86

OCHOBHBIE

22

https://resh.edu.ru/subject/lesson/3489/




TPUTOHOMETPUYECKHU Henens
e Gpopmynsl
OCHOBHBIE - https://resh.edu.ru/subject/lesson/3887/
87 TPUTOHOMETPUUYECKU
Hepens
e Gpopmyns
OcHoBHbIE
22
88 TPUTOHOMETPUUYECKU
Heaens
e popMyIb
OcHoOBHbIE - https://resh.edu.ru/subject/lesson/4238/
89 TPUTOHOMETPUUYECKU
Henena
e popMyIIbl
[IpeoGpaszoBanue https://resh.edu.ru/subject/lesson/3898/
90 TPUTOHOMETPUUIECKU 23Hepenn
X BBIpaKEHUM
[IpeobpazoBanme 3 https://resh.edu.ru/subject/lesson/4324/
91 TPUTOHOMETPUYECKU
. Heaena
X BBIPaKEHUU
[IpeobpazoBanue 53
92 TPUTOHOMETPUYECKU
. Henena
X BBIPAKEHUU
[IpeobpazoBanue 3 https://lib.myschool.edu.ru/content/5616
93 TPUTOHOMETPUYECKU
9 Henena
X BBIPAKECHUU
Pemenue _
24 https://lib.myschool.edu.ru/content/5616
94 TPUTOHOMETPUYECKU
. Henenn
X YpaBHEHUU
95 Pemenue 24 https://resh.edu.ru/subject/lesson/6320/
TPUTOHOMETPUYECKHU Henenn




X YpaBHEHHUI

Pemenue ” https://resh.edu.ru/subject/lesson/6320/
96 TPUTOHOMETPUUYECKU
o Hezens
X YpaBHECHUI
Pemenne ” https://resh.edu.ru/subject/lesson/6320/
97 TPUTOHOMETPUUYECKU
. Heaens
X YpaBHEHHI
Pemenue - https://resh.edu.ru/subject/lesson/6321/
98 TPUTOHOMETPUUYECKU
. Hezens
X YpaBHEHHI
Pemenue
25
99 TPUTOHOMETPUUYECKU
. Heaens
X YpaBHEHHI
Pewrenne
25
100 TPUTOHOMETPUUYECKH
. Heaens
X YpaBHEHHI
KonTposbHas
pabora:
101 "Tpuronomerpuueck 25
Y€ BbIpaXKECHUS U Heaens
TPUTOHOMETPHUUYECKU
€ ypaBHeHUs"
[TocnenoBarensHOCT
U, CIOcOObI 3a1aHUS
102 MOCJIEI0BATEIBHOCTE 26 https://resh.edu.ru/subject/lesson/4925/
. Meton Hepens
MaTeMaTH4eCKOM1

HWHAYKIIUHN




MoHOTOHHEIE U

OTpaHUYEHHBIE ’6
103 OCJIENOBATEILHOCTH
Hepens
. Ucropus ananusa
OECKOHEYHO MAaJIBIX
104 Apudpmernueckas 26
porpeccust Hepens
105 I'eomerpuueckas 26
mporpeccust Hepens
beckoneuno
ObIBaroIas 27
106 | ¥
reoMeTpuydecKas Hepens
porpeccust
CymMa GecKOHEYHO
107 yOBIBarOIICH 27
reoOMEeTPUYECKO Heaena
MPOTPECCUu
JIMHEeWHbI 1
SKCIIOHEHIMAIbHBII .
27 https://lib.myschool.edu.ru/content/4519
108 poct. Yuco e.
Hegens
dopMyiia CI0KHBIX
MPOIICHTORB
JInHenHbII 1
SKCIIOHEHIMAIbHbBII
109 poct. Hucno e. 27Hepens
dopmyna CI0KHBIX
MPOIIEHTOB
110 Hcnonp3oBanue 28




MIPOTPECCUU ISt Hepens
pelieHus: pealbHbIX
3a/1a4 MPUKIIAAHOTO
xXapaxkTepa
Kontponbhas
11 pabora: 28
"IToce1o0BaTeIbHOCT Hepens
U U nporpeccun”
HenpepsiBHble
28 https://resh.edu.ru/subject/lesson/6112/
112 GyHKIIUY 1 UX
N Hepens
CBOMCTBa
Touka paspsiBa. )8
113 AcCUMOTOTBI
. Hepens
rpa¢ukoB QyHKITHI
CaoiicTBa (hyHKITUH 29
114 HENPEePbIBHBIX HA
Hepens
OTpE3Ke
CaoiicTBa (hyHKITUH 29
115 HENPEePbIBHBIX HA
Hepensa
OTpE3Ke
Meto1 UHTEPBAJIOB _
https://resh.edu.ru/subject/lesson/4923/
116 JUISL pEIIeHUsT 29 Hepena
HEpPABEHCTB
Meto1 UHTEPBAJIOB .
29 https://resh.edu.ru/subject/lesson/6114/
117 JUISL PELIEHUS
Hepena
HEPaBEHCTB
118 Merox nHTEPBAJIOB 30
JUTSL peLIeHUs Hepena




HEPABEHCTB

IIpumeHenue https://resh.edu.ru/subject/lesson/3954/
CBONCTB
30
119 HEIIPEPBIBHBIX
. Hepens
GyHKIMHA U1
perieHus 3aaa4
[Tpumenenne https://resh.edu.ru/subject/lesson/4922/
CBONCTB 20
120 HEIIPEPBIBHBIX
. Heaens
GyHKIMHN 1015
pereHus 3aaa4
ITepBas u BTOpas 30 https://resh.edu.ru/subject/lesson/6114/
121 NIPOU3BOIHBIE
Henena
byHKIIN
Onpenenenue, 31 https://resh.edu.ru/
122 reOMETPUYECKUI
. Henena
CMBICJI IPOU3BOTHOM
Onpenenenue, 31 https://resh.edu.ru/
123 (bU3UYECKUN CMBICTT
. Henena
MIPOU3BOIHOM
YpaBHeHue https://resh.edu.ru/
. 31
124 KacaTeJIbHOU K
Henena
rpaduky GyHKIUU
YpaBHeHue https://resh.edu.ru/
o 31
125 KacaTeJIbHOU K
Henens
rpaduky GyHKIIUU
126 [IpownsBoaHbIe 32 https://resh.edu.ru/
3JI€MEHTapPHBIX Hezenn




byHKIII

[IpowusBoaHbIE 2 https://resh.edu.ru/
127 AJIEMEHTaPHBIX
- Heaens
[IpowusBoaHas https://resh.edu.ru/
CYMMBI,
TIIPOU3BEACHUS, 32
128 | POTEEEA
YacTHOI'O U Henens
KOMIIO3HIUN
byHKIINNA
[TpowusBoaHas https://resh.edu.ru/
CYMMBI,
MIPOU3BEACHUSA, 32
129 | POTEEEA
YaCcTHOTO U Hedens
KOMITO3HITUH
byHKIMHA
[IpousBoaHas https://resh.edu.ru/
CYMMBI,
IPOU3BEACHUS, 33
130 | "POMEECA
YaCcTHOTO U Heaens
KOMITO3HITUH
byHKIMI
KonTposbHas 33
131 pabora:
Hedens
"[IpousBoanas" A
IToBTOpEHNME, 33
132 0000111eHHE,
Heaens

cucreMaTulanusa




3HaHMI:
"YpaBHeHus"
[ToBTOpEHME,

133 000011eHNE, 1 33
CUCTEMaTH3aIUs Hezens
3HaHui: "Oyakuun"

14

134 TOroBas 1 1 34
KOHTpOJIbHAs paboTa Heaens

135 Hrorosas | | 34
KOHTpOJIbHAS paboTa Heaensa
[ToBTOpEHME,

136 00o01enue, ! 34
CUCTEMaTH3AITUS Henena
3HaHUHU

OBUIEE KOJIMYECTBO
YACOB I10 136 10

ITPOTPAMME




11 KVIACC

Ne
/o

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTuyecku
e paboThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenrie mpou3BOIHOM K
UccleoBaHuI0 QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
HCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxaeHue HaKOOJIBIIET0 U

HaAMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHnue HanOOJIBIIET0 U




HaWMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(byHKIIMM Ha OTpE3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxOKJICHUS HAMITYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHre MPOU3BOTHOM ISt
OTIPEJICIICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npon3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITH
rpadukom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunus ¢pyHkimit

20 I'eomerpudeckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KonTponsnas pabora: "MccnenoBanue
(YHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

3 [lepBooGpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIe 3NIEMEHTaPHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXKaeHUS
epBOOOpPa3HbBIX
[TepBooOpa3HbIe 31eMEHTaPHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXKaeHUS
epBOOOPa3HBIX

26 Nurerpain. 'eomeTpuyeckuii CMbICH
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herotona-JleitOnuna

)3 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeneHne uHTErpana s
HaX0XJICHUS IJIONIaiel TUIOCKUX QUryp

30 [IpumeHeHne uHTETpana s

HaXO0XJICHUA 00BEMOB reoOMETPpHUICCKUX




TCII

[Tpumeps! pemenuii qudQepeHInaIbHBIX

31 .
ypaBHEHUI

0 [Ipumeps! pemiennii M pepeHnanbHbIX
YpaBHEHUH
MaremaTuueckoe MOAEIUPOBAHNE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
T depeHInanbHbIX YpaBHEHHUM

34 Kontponbnas padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpudeckne GyHKINU, HX
CBOMCTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

17 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Perrenne TpUroHOMETpHUYECKUX
HEPAaBEHCTB

45 Perrenne TpUroHOMETpHUYECKUX
HEPABEHCTB

46 Perienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Perrenne TpuroHOMETpHUYECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJbHbIX HEPaBEHCTB

50 OcCHOBHbBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

51 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

5 OCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPaBEHCTB

53 OCHOBHBIE METO/IbI peIlIEHHS
norapu(MUUEeCKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS




norapupMHUECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

53 norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIC METOIBI PEIICHUS
norapuMHUECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HppalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHATEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
60 OCHOBHBIE METOIBI PEIICHUS
HppaIMOHATLHBIX HEPABEHCTB
61 I'padrueckre METOIbI pelICHHS
MppaIMOHATLHBIX YPaBHEHHUN
& I'paduueckre METOIbI pelICHHS
MppaIMOHAIBLHBIX YPaBHECHHUN
63 I'padrueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padrueckre METO bl peLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padurueckue MeTO bl peLICHHS
norapu(pMUYECKUX yPaBHEHUH
66 I'pacdmyeckue MeToabl penieHus
norapu()MUUECKUX HEPABEHCTB
67 I'padmyeckue MeToabl penieHus

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




68

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JoTapu(PMHIECKUX
YpaBHEHUH

69

I'padmyeckue MeTOIBI pemeHus
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPABEHCTB

72

KonTponbHas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. AnreOpanyeckas u
TpUroHOMeTpHuecKas (GOpPMbI 3alUCU
KOMILJIEKCHOTO YHCIIa

74

KowmmnekcHeie yncna. Anrebpandeckas u
TpUroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOp,ZLI/IHaTHOﬁ IIJIOCKOCTH

78

I/I306pa>I<eHne KOMIIJICKCHBIX YHUCCJI Ha




KOOPJMHATHOM MIIOCKOCTH

®opmyna Myaspa. KopHu n-o#t cTerenu

7 13 KOMILJIEKCHOTO Yucia

20 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMITIEKCHBIX YNCeI JIs

81 peuieHns pU3N4IEeCKUX U reOMETPUUECKUX
3a1a4

2 KonTponbnas padora: "KominekcHbie
gucia"

83 HarypaneHble u niensie uyncna

84 HarypaneHble u nensie yncna

25 [IpuMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

26 [IpuMeHeHe MPU3HAKOB AETUMOCTH
LeJIBIX YuCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

28 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
mensix yncen: HOJ u HOK

29 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AEIUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LENBIX YUCEIl: alroput™ EBknuaa s

peUICHHUA 3a1a4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEN pallMOHaIbHBIX
YpaBHEHUU

96

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
YpaBHEHUH

99

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()Mu4ecKux
YpPaBHEHUI

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUH

101

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nu4HbIX 007acTeil HAYKHU U pPeabHOM
JKU3HU, UHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIPETALUs TOJTYy4CHHBIX
pe3yJIbTaToOB

103

[IpuMeHeHNne HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00J1aCTel HAYKH U pealbHOMN
YKW3HHU, HHTEPIIPETALUS TOJTYIEHHBIX
pe3yJIbTaToOB

104

KonTtponbHas padota: "Cuctemsr
palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHEHHIT"

105

PannonanbeHble ypaBHEHUS C
rnapameTpamu

106

PannonanbHbIe HEpaBEHCTBA C
rnapameTpamu

107

PannonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatnmonansHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPAaBEHCTBA
C MmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmmuueckue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuUroHomMeTpHIECKNE CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rapamMeTpamMmu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM
ypaBHEHUH C TTapameTpamMmu

119

HOCTpOGHI/Ie " UCCIICO0BAaHUC
MaTeMaTUYECKUX MOJIeeH PCAIbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIIBIO CUCTCEM
ypaBHeHI/Iﬁ C [mapaMcTpaMu

120

KounTtponsHas pabora: "3amgauu c
napaMmerpamu’

121

[ToBTOpenue, 06061IeHNE,
cUcTeMarTu3anys 3Hauui: "YpaBHeHns"




122

[ToBTOpEnue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpapHenus"

123

[ToBTOpEenue, 060061ICHNE,
cUcTeMaTu3alus 3HaHUi: "YpaBHEHHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, o6o0IICHKE,

cucteMaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHue, 06o0IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpEeHuUe, 0600IICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npuMeHenue"

129

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucTeMaruzanus 3Hanuii: "MHTerpan u
ero npumMeHenue"

131

[ToBTOpEeHUE, 0000IICHNE,
cucreMaru3anus 3Hanuii: "Oyukuun"

132

[ToBTOpEnue, 060061IeHNE,
cucreMarusanus 3Hanuii: "Oynkuun"




[ToBTOpEnue, 060061ICHNE,

133 cucreMarusaius 3Hanuit: "Oyuxknun" !
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTpoJsbHas paboTa 1 1
136 [ToBTOpEHME, 06061HCHI:IC, |
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







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

1. Anrebpa u Hadana matemaTudyeckoro anainusa. 10 kmacc. Hacts 1.:
yueOHuk / A.I''Mopakosuu, II.B. CemenoB —2e¢ wusn. - M.:
MHEMO3HHA, 2020.

2. AnreOpa 1 Hadasia MaTemaTudyeckoro ananusa. 10 kiacc. Yacts 2.:
3agayHuk / A.I''MopakoBuu, I1.B. CemenoB —2-¢ u3a. - M.:
MHEMO3HHA, 2020.

3. AnreOpa W Havaja MaTeMaThyeckoro aHaiau3a. KoHTpoJbHbIE
pabotsl. 10 kimacc nmpoduiibHbli  ypoBeHb / B.M.I'mu30ypr mon
penakuuen A.I'.Mopakosuua.— M.: Muemo3una, 2009.

4. Anrebpa u Havyasia MaTteMaTU4ecKkoro ananusza. CaMoCTOSTEIbHbIE
pabotel. 10 kmacc / JLLA.AnekcaHapoBa TIOJ  peIaKIUEH
A.I''Mopakxosuua.— M.: Muemo3unHna, 2008.

METOIUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anre0Opa u Havyasia MmaTeMaTtuueckoro ananusa. 10-11 kmaccs :

MeToInuecKoe nocoodue st yunrens / A.I'. Mopakosuy, 11.B.

CemeHOB. - M. : Muemo3suna, 2010. - 202 ¢

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://mathem.hl.ru/

http://teacher.km.ru/matem. phtml

http ://www. edu.yar. ru/russian/ pedbank/sor_uch/math/kalmyk/
test.html

http://mschool.kubsu.ru/

http://methmath.chat.ru/

http://www.sch57.msk.ra:8101/ collect/hmathogl.htmhttp://www.

sch57.msk.ru
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