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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 w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYECKOTO
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 mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIe BRIUUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MIPEJICTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUsl. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3oBaHys YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIIMX CTETICHU U KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTEeIbHBIX
YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAITNX JTOTAPHPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
TorapuMUYECKUX YpaBHECHUH.
OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2 X2, €ro TEOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, NPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEVHBIX YypaBHEHUU. PeleHne NnpukiIagHbIX 3a4ad C I[OMOIIBK) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noOCTpOSHHON MOJEIN ¢ IOMOLIBI0 MaTpUIL
U OIIpEJEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEAJTbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAJIbHOM KU3HH.

DYyHKIUHN U TPAaPUKHU

OyHKIMsA, crnocoObl 3aaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpomMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJeMEHTapHOEe
UCCJIEIOBAHNE U TOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U EIBbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa 1 rpadvK KOPHS N-OM CTETNICHU KaK (yHKIIMH OOpaTHOM CTENEHU
C HaTypaJIbHbIM I1OKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMIpoOLlecCaXx U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajau3a

ITocnnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKOi NHAYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIEA0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOI'O aHaIM3a KaK aHalIn3a OECKOHEYHO
MaJlbIX.

Apudmernueckass u reomeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomeTpuueckas nporpeccusi. CymMma 0eCKOHEYHO YOBIBAIOIIEH F€OMETPUYECKON
MPOTrpecCuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
IpOLEHTOB. Mcronb3oBaHWE MPOrpeccud JUIsl PELIEHUs peanbHbIX —3a]ad
MIPUKJIAJIHOTO XapakTepa.



HenpepoiBublie (GyHKIIMM U uX cBoiicTBa. TOUKkM pa3pbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3MUECKHl CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[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.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUNCKOT0 OOIIECTBA, TPEACTABICHUE O MATEMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABICHUN, MPOILEAYD
IpaXIaHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JPYyroe),  YMEHHE
B3aUMOJECHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

2) NIaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHUWCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JNOCTVKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MATEMAaTUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO HapoAaa, c(hOPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, 3THUYECKOTO IMOBEAECHUSI, CBSI3AHHOTIO C IMPAKTUYECKUM
MIPUMEHEHHEM JOCTMKEHUN HAYKHU U AEATEIBHOCTHIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOMYUBOrO OYIyILIEro;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUDPY, BKIIOYAsg J3CTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUN, pacCyXIECHUNU, BOCIPUUMUYUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;



5) pu3nvecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS NPHUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpEcax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MHUTaHUE, COAIAHCUPOBAHHBIM PEXHUM 3aHSATUUA U
OTIbIXa, peryisipHas ¢u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CHOPTUBHO-030POBUTENBHOM JIEATETbHOCTbIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHME LEHHOCTH TpPYIOJIOOMs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON M €€ MNPWIOKEHUS MU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynyumeid mnpodeccu U peaqnM30BbIBATH COOCTBEHHBIC KU3HEHHBIE IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTréMaTHYecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha NPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTb K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MAaTEMAaTUYECKON HANPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOM KYyJIbTYpbl, TOHMMaHUE BIUSHUSA
COLIMAJIbHO-YKOHOMHUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIBLHOM
Cpelibl, OCO3HaHHE TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW JJId pelleHus 3anad B 00JacTH
OKpYXalolenl cpefpl, IUIAHWPOBAHHE TOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCIICJICTBUH JJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKHU U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HAYKU Kak c(hepbl 4eI0BeUeCKOM NeATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUTSL pa3BUTHS IIUBUIIN3ALIMN, OBJIAJICHUE S3IKOM MATEMATUKH M MaTeMaTHYeCKOU
KyJIbTYPOW KaK CPeICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH MPOSKTHYIO
U MCCIIEZIOBATENIbCKYIO JIEATEIbHOCTh MHAUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JelcTBUA:

BBISIBIIATh M XapPaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKHM MATEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (OPMYIUPOBATH
ompeieNICHHsI TIOHSITHH, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KiacCcH(puKaImmm,
OCHOBaHMS 11 0000IIEHNUS U CPAaBHEHUSI, KpUTEPUM TIPOBOJUMOIO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYJIHUpPOBaTH W  MPeoOpa3oBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC;



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUAX U YTBEPKACHHSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIbHO OKA3aTebCTBA MAaTEMATUUECKUX YTBEPKIECHUN
(mpsiMble U OT MPOTUBHOTO), BBICTPAUBATh APTyYMEHTALMIO, IPUBOJUTh IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs], BBIOMpaTh HauOoJIee MOAXOASAIIMNMA ¢ yUETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTebcKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

POBOAUTH CAMOCTOATENLHO CIUTAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, sIBJICHHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SIBJICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (HOpPMYIHpOBaTh 0OOOIEHHS U BBIBOABI IO pPE3yJbTaTam
NpOBEAEHHOTO  HAOJIIOJIEHUS, HUCCIEIOBaHMs, OLEHUBaTh  JOCTOBEPHOCTb
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIECcca, a TAaKXKE BbIIBUraTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH JACPUIUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsl PEILICHUS 3a]]auH;

BBIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, AHAJU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIMIO Pa3IMUHBIX BUIOB U (popM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B Pa3IWYHBIX (QopMmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEXKHOCTh uHpOopMaLIUU 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Oo0wenue:
BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMU U
LEJISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX



U TMCBMEHHBIX TEKCTax, JaBaTb [IOSICHEHUA II0 XOAYy PpELICHMs 3alayu,
KOMMEHTHUPOBATH I10JIY4YEHHBIN PE3YIbTaT;

B X0z€ OOCYKIEHMsI 3a/1aBaTh BONPOCH! IO CYHIECTBY OOCYX IA€MOH TEMBI,
npoOieMbl, pelaeMod 3aJauyd, BbICKA3bIBATh WJEH, HAIIEJIEHHbIE Ha TOHMCK
pELIEeHUs, COINOCTABIATh CBOU CYXKICHUSA C CYXICHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3linuue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynMpOBaTH pa3HOIJIACUS, CBOU BO3PAKEHHUS;

IIPEACTABIIATh PE3YJbTAaThl PELICHUS 3a/a4M, dKCIIEPUMEHTA, UCCIIEI0BaHuUs,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
IPE3EHTALUU U OCOOEHHOCTEN ay JUTOPUH.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiliCTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJ1a4H, BRIOUPATh CIIOCOO pEIICHUS C
y4ETOM MMECIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUS
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAACTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJIS TMpollecca MU pe3ysibTaTa pEelIeHUs
MaTeMaTHYEeCKOM 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3aauH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUIHHBI
JTOCTKEHUSI WM HEIOCTIXKEHUS PE3yJIbTaTOB JEATEIHHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1€ATEJIbHOCTh:

MOHUMATh M HCIOIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIUBHIYyIbHOU
paboThl TpW pelmIeHHH YYEeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JESITENBHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeiessTh
BUJIBI pabOT, IOTOBapUBATHCS, 00CYX AATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboTsl (00CYXIeHUsS, OOMEH MHEHU,
«MO3TOBBIE MITYPMBI» U UHBIE), BHIMTOIHATH CBOIO YaCTh PAa0OTHI M KOOPAMHUPOBATH
CBOM JICUCTBHSI C IPYTUMU WICHAMH KOMAaH/Ibl, OIICHHUBATh KA4€CTBO CBOETO BKJIAa
B 00mUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYITHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBUSL.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy ob0yuenus B 10 kjaacce oOydyarOIIMIiCS TOJYYUT CIEAYIOIIHE
MpeAMETHBIE PEe3ylbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIU3ay:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHITUSMH: paAlMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoAndecKas JapoOb, TMPOLEHTHI, HppaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOTO YUCTIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJisg PEHICHUs NPUKIAAHBIX 3a1ad  u3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKY U
OIIEHKY p€3yJbTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IEJbIM I[OKa3aTelsieM,
UCITIOJIB30BaTh MOAXOAILYI0 (OPMY 3alUCU JTCHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHIATHEM: apuPMeTHUUeCKUil KOpEeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM: CTEIIEHb C PAlIMOHAJILHBIM MTOKa3aTeleM;

CBOOOJTHO OMEPUPOBATH MOHATUAMM: JIOorapudM uucia, AECITHUYHBIE W
HaTypaibHbIEC TOTapUPMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONIEPUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

NPUMEHSTh PA3IMYHbIE METOJbl PEHICHUs pPaIlMOHANBHBIX © JPOOHO-
pallMOHAIBHBIX YPAaBHEHHM, IPUMEHITh METOJ HHTEPBAIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOYJICH C 1EJIbIMUA KO PUITMEHTaMHU, KOPHH MHOTOUYJICHA, IPUMEHSATH JISJICHUE
MHOIOWI€Ha Ha MHOTOWIEH C OCTaTKoOM, TeopeMy be3dy m Teopemy Buera s
pelIeHus 3a1ay;

CBOOOJHO OMEpHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHECHHH,
MAaTpHLa, ONPENCIUTENb MAaTpPULbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
HCMOJIB30BATh CBOWMCTBA ONpPEAECHUTENs 2 X 2 JJIsi BBIYMCICHHS €ro 3HA4eHUs,
MPUMEHATh ONPENCIUTENI JUISI PEUICHUS CHCTEMbl JIMHEHMHBIX YpaBHEHUH,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C OMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN,



HCCIIEIOBaTh TIOCTPOCHHBIE MOJETH C TOMOIIBI0 MATPHIl W OIpeaeIuTeNnei,
MHTEPIPETUPOBATH MOJTYICHHBII Pe3yNbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEWUCTBUM C KOPHAMM JUIsl NpeoOpa3OBaHMS
BBIPAKCHUU;

BBITIOJIHATH MMPEOOPA30BAHMS YMUCIOBBIX BEIPAKEHHH, COACPKAIINX CTEIICHH C
palMoOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOICTBa aorapupMoB JUTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKEHUH;

CBOOO/IHO ONEpUPOBaTh MOHSATUSMHU: HPpPANHMOHAIBHBIC, TOKa3aTelbHBIC |
JorapuMHUUYECKUE YpAaBHEHUS, HAXOAUTh X PEIICHUS C TIOMOIIBIO PAaBHOCHIBHBIX
NIePEeX0I0B MU OCYIIECTBIISS POBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIBI ISl MPeoOpa30oBaHMS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh TMOHATHEM: TPHUTOHOMETPUUYECKOE ypaBHEHHE,
NPUMEHATh  HEOOXOoAMMBIE  (OPMYIBI  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUICCKUX YPABHECHHIA;

MOJICTMPOBATh pEaTbHBbIE CHTYallMH Ha S3BIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3a7add, HCCICIOBAThH
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIUU, KOMIO3UIUA (yHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHSATH AJIEMEHTApHBIE MPeoOpa3oBaHus rpa@uKoB HYHKIINIA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: OOJACTh OMPEICICHHUS U MHOXKECTBO
3HauYeHUN QYHKIHMH, HYJIH QYHKIIUU, TIPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUYETHbIE (YHKIINH,
nepuoaudeckue QyHKIMHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIUH, HauOojblllee M HaUMEHblIee 3HayeHHe QYHKIUH Ha
MIPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATYypaJbHBIM U
LENbIM TOKa3aTesneM, Irpa@uK CTENeHHONM (YHKUIMU C HAaTypajdbHBIM U LEJIBIM
nokaszaTesieM, rpauk KOpHsS N-oil CTEeNeHHW Kak (PyHKUUU OOpaTHOM CTEHNEHH C
HATypaJIbHBIM ITOKA3aTEIIEM;

OTIepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTWudHas WU JPOOHO-TMHEHHAS
(GYHKIMH, BBIMOIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(hUKOB;

CcBOOOIHO OMNEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHAas W JIOTapupMUUecKas
GyHKIIMU, WX CBOMCTBA W TpadWKH, HMCMONB30BATh UX TpaduKu ISl peIIeHUS
YpaBHEHU;



CBOOOHO OMEpUPOBATh TMOHATUSIMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeseNieHNe TPUTOHOMETPHUECKUX (PYHKIIMA YUCIIOBOTO apTyMEHTAa;

UCTIIONB30BaTh Tpaduku (QYHKIOUH A HCCIAEAOBAaHUS MPOLIECCOB U
3aBHCHMOCTEW MpU PEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peabHOM
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTH MEXITY BETUUHMHAMM,

Havayia MaTeMaTH4eCKOro aHajamn3a:

CBOOOIHO OMEepUPOBATH TOHATHUSAMHU: apudMeTHdecKass W TeoMeTphUYecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPUUECKast MPOrPeccusi, TNHEHHBIN U
AKCMOHEHIIMATBHBIN POCT, (hOpMYyJia CIIOKHBIX MTPOIIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCTIOJh30BaTh TPOTPECCHH ISl PEUICHHUS pPEanbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;

CBOOO/IHO OTIEPUPOBATH MOHATHSMU: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHuUs
TIOCJICIOBATEIBHOCTE, MOHOTOHHBIE M OTPAaHWYCHHBIE IOCIEIOBATEIIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIECHUS MATEeMAaTHYECKOTO aHalu3a KakK aHalln3a
OECKOHEYHO MaJIbIX;

CBOOOTHO ONIEPHPOBATH MOHITHIMU: HEIIPEPhIBHBIC (DYHKITMH, TOYKU pa3phIBa
rpaduka GyHKIHUHA, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OIEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpe3Ke,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUI IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpPUPOBATh TOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKky QyHKINH;

BBIUUCTISITh TIPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCITOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHON IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOZIHO  ONEpUpOBAaTh  MOHSATHSAMH:  MHOXECTBO, OINEpalMd  Haj
MHO>XE€CTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN aIapaT JJis OMUCAHUS PeaIbHbIX
MPOLIECCOB U SIBICHUH, TIPH PEIICHUH 3374 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOO/IHO OIEpUPOBATh MOHATHSAMH: OIpeAeJeHHe, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHUYECKOTO 00BEKTa, J0KA3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABCHCTBRA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETIEHHU. 15 |
HppaunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie hynkiuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U UX CBOMCTBA

Hwnarpammel Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOT'O aIlrapara s peleHus
3a1a4

Pammonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, MPOIICHTHI,
OCCKOHEYHBIC MTEPHONIECKHIE TPOOH

[Ipumenenue npoOeii U MPOIICHTOB JIJIs
penieHus MPUKIAIHBIX 3a1a4

[Ipumenenue npoOeii ¥ POLIEHTOB IS
penieHus MPUKIAAHBIX 3a7a4

HeﬁCTBHTCHLHBIC yucia. PanmonanbsHbie U
HppalluOHAJIbHBIC YU CJIa

ApupmeTrnueckue oneparum ¢
JeWCTBUTENIbHBIMU YHCITAMHU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON MEPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJICH C
ocratkom. Teopema besy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTEMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIYMCIIEHUE €TO 3HAUCHUS




21

[IpuMeHeHue onpenenuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponshas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIE QYHKIHH.
Komnoszunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbie
npeooOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkuu. [Ipomexyrku
MOHOTOHHOCTH (YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubliee u HauMeHblIee 3HAUYCHHUE
(GYHKLIMU Ha IPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTPOEHHE I'PaUKOB ITUX PYHKIHHA




DeMEeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKIHHA

13 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIHS C HATypaJIbHBIM U

35 1enbIM nokazateneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

18 ApubMeTnuecKknii KOpeHb HATypaIbHOMN
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENeHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepIKalIUX CTENCHH U KOPHU
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

42 METO/IbI pEICHHS] UPPALUOHATBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonanshble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PEUICHUS UPPALMOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

43 PaBHOCHIIBHBIE IEPEXO/IBI B PEILIEHUHU
HppalMOHANIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENEeHU

49 KaK (QyHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOPHS N-0¥ CTETICHU

50 Kak (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbBIM [TOKa3aTelIeM
KontponbHas padora: "CBoiicTBa 1

51 rpaduK KOpHS N-Oi CTEICHH.
HppannonanbHbie ypaBHEHUA"

57 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAJIBHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

55 IToxa3zatenbHast pyHKUHMA, €€ CBOICTBA U

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

56 1
peleHus ypaBHEeHHUH

57 Hcnons3oBanue rpaduka GyHKIAN 715 |
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU
[Toka3arenpHbie ypaBHeHU. OCHOBHBIC

60 METO/IBI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KontponbHas padota: "[loka3zarensHas |
¢bynaknus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa gorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

66 JlecsaTHYHBIC ¥ HATYpAJIbHBIE JTOTapU(MBI 1

67 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

68 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

69 [IpeoOpazoBaHue BhIpaKEHUH, |
coJieprKalux Jorapudmel

70 Jlorapudmuueckast QyHKIM, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIAN 715
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIAN 715
peuieHus ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKuX ypaBHEHUN
JlorapudmMudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHSI.

76 OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHHA
KounTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHuUs"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC M apKTaHI'€HC

YHUCJIOBOTO apryMmecHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTIpe/IeNIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 oTpeieTIEHNEe TPUTOHOMETPUUECKHIX
(yHKIMI YHUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

28 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIsl

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

91 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

9 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKCHUHN

93 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIpAKCHUHN

94 Perienne TpUroHOMETpHUUECKUX
YpaBHEHUH

95 Perienne TpUroHOMETpHUYECKUX

ypaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUH

97 Petienne TpuroHOMETPUUYECKUX
YpaBHEHUU

08 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUI

99 Pemienne TpuroHOMeTpHUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTponsHas pabora:

101 "TpUroHOMeTpHUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 331aHUS

102 nocijenoBarenbHoCcTer. MeTon
MaTeMaTH4eCKON MHAYKIIHH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnociieIoBaresibHOCTH. MicTopust aHanusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 ['eomerpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 CyMMa 6eckOHEeUHO yObIBaOLICH
TrE€OMETPUYECKON IIPOTPECCUH

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHMAIIBHBINA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun s

110 peuieHus peanbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

11 KoHnTpomnpHas padora:
"[TocnenoBaTeIbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox UHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

17 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

119 [IpumeHeHNre CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT

MPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy |
GbyHKITII
125 VYpaBHeHHE KacaTelnbHON K rpaduKy |
GbyHKITIT
126 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
128 [IpousBoiHAs CyMMBI, IPOU3BEICHMUSI, 1
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI
129 [IpousBoiHASE CyMMBI, IPOU3BEICHMUSI, 1
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI
130 [IpousBoiHASE CyMMBI, POU3BEICHMUSI, |
YaCTHOTO U KOMMO3UIHMH DYHKIUI
131 KonTtponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHue, 0600IICHNE, |
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuil: "OyHknun"
134 Hrorosas koHTpoJIbHAS paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHME, O606IH€HI:IC, |
cUCTeMaTu3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA:
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