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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
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeJIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHoM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaJIu3a»
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» orBoautTcs 268 yaca: B 10 knmacce — 134 gacoB (4 yaca B Hejaeno), B 11
kiacce — 134 JacoB (4 yaca B HEJIEIIO).



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

OyHKIMA, crnocoObl 3aaHus (QyHKIUMU. 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. TIpomMexxyTku MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrernenHas QyHKUMS ¢ HaTypaJdbHBIM M LIEIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-OM CTENEHU KaK (yHKIIMH OOpaTHOM CTENIEHU
C HaTypaJIbHbIM I1OKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEajbHBIX IMIpoLlecCaXx U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIEIOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKOi HHAYKINHA. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalM3a KaK aHaIn3a OECKOHEYHO
MaJlbIX.

Apudmernueckas u reomeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuueckas nporpeccusi. CymMma 0€CKOHEHYHO YOBIBAIOIEH FeOMETPUYECKON
MpOrpeccu. JINHENHBINA U 3KCIIOHEHIUAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
IpOLEHTOB. Mcronb30BaHWE TMPOrpeccud JUIsl PEIIEHUs peanbHbIX —3a]ad
MIPUKJIIAJIHOTO 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.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX 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. [IpumeHenne
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  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHUS CHUCTEM M COBOKYIMHOCTEH pAlMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1ay ¥ 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HHTEPIPETALIUs
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 ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

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

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHnenue NPOU3BOJHON JUIsl HAXOXKJIEHHUS HAWIYYIIEro pEIICHHs B
NPUKIAIHBIX 3aJja4yax, ISl OMNpEETCHUS CKOPOCTH W YCKOpPEHHUs Mpoillecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNurerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeianciaeHre onpeaer€éHHoro
uHTerpana mno popmyne Hetotona-JleiiOnua.

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

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIbl0  auddepeHnrnarTbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHNUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
MHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYMKOB W OIIGHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTeMaTHIYECKON
HayKd Kak c(hepbl 4eJI0BEUECKOM e TeTbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK KiacCU(UKAINH,
OCHOBaHHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CY>KICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHUE TMIpollecca, a TaKKe BbIIBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
NpEe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOAYy PEIICHHUS 3ajlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3IMYUE W CXOJCTBO MO3UIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayJIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C y4ETOM HOBOU MH(OpMaALIUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3aa4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUIM, OOBSICHITH IPUYUHBI
JTOCTIKEHUST WM HEJIOCTYKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyaJIbHOU
paboThl MpW pEIIeHWH YYEOHBIX 3ajJad, NPHHUMATh IIeIb COBMECTHOMU
JCATEIBHOCTH, TUIAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
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), BHIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OO TNPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce o0OyyaroIIMIICS MOJYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JapoOb, NPOLEHTHl, HPPAUUOHAIBHOE YHCJIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh NPUOTNKEHHBIE BRIUUCICHUS, IPABUIa OKPYTJICHUS, IPUKUAKY U
OILICHKY pPe3yJIbTaTa 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(PMETHUECKUN KOPEHb HATypajabHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

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

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO3 PUITIEHTaMH, KOPHU MHOTOYJICHA, IPUMEHSThH JIeTICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIb30BAaTh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKCICHUS €T0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C IMOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpUIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIOJIB30BaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHU U,

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

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

CBOOOIHO OMNEepUpOBaTh MOHSATUSMU: HppAlMOHAIbHbBIE, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEXKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIHMHA Ha
IPOMEXKYTKE;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOoKa3aTeslieM, Ipauk CTENeHHON (YyHKIUU C HaTypaldbHBIM U LIEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATUAMM: IOKa3aTeiabHAas U Jorapupmuyeckas
GyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpaBHEHHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIUM A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMNEpUPOBAaTh MOHATHUSAMU: apudmeTndeckas U TeoMeTpHuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TMHEHHBIN U
HKCMOHEHUIUANBHBIN POCT, (POpMyJIa CIIOKHBIX MPOLIEHTOB, UMETH MTPEICTABICHHUE O
KOHCTAHTE;

MCIOJIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHSIMU: MTOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: HEMPEPbIBHBIE (PYHKIIMHU, TOUKH pa3pbiBa
rpaduka GyHKUIHUH, ACUMIITOTHI rpaduka QyHKINH;

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

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTteiabHas K rpaduky GyHKIMHY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO OINEpPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHUeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPATBLHOE U II€JI0€ YMCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJI, UCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcen I pelleHusl 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YUCIA B Pa3JINYHBIX MO3ULHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHIAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



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

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MOKa3aTeJbHBIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH TpadrUecKrue METObI JIJIsl PEIICHUS YPAaBHEHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIEIM C HCIOJB30BAHMEM armapara aireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH F€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TpPAaPUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKUUM [JI MOAEIHPOBAHUS UM HCCIEAOBAHUS pPEalbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAMMEHbIIIee 3HAaUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4dlIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-A)KOHOMHUYECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUS MPOIIecca, 3aIaHHOT0 (POpMYIION Ui rpauKOM;



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 MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 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)
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 3 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 134 10 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpuueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 14 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 134 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero HU3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| MHO3K€eCTBO, ONepaIuy HaJl |
MHOECTBAMH U UX CBOICTBA 02.09.2024
2 uarpaMMmel Oitepa-Benna 1
Jluarp P 03.09.2024
[IpuMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOTIO amapara Il peLIeHUs 1
pata Lt p 04.09.2024
3a1a4
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 eCITUYHbBIE OPOOH, IPOIIECHTHI, 1
A APODH, TIP 05.09.2024
OCCKOHEYHBIC MTEPUOUUECKHE TPOOH
Panumonansabie uncina. OOLIKHOBEHHEIE U
5 €CITUYHbIE OPOOH, IPOIIEHTHI, 1
A ad P 09.09.2024
OCCKOHEYHBIC MTEPHOUUECKHE TPOOH
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
6 elIeHUsT IPUKIIATHBIX 3a1a4. BxoqHou 1
P priciad A s 10.09.2024
KOHTPOJIb.
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
7 1
peuieHus MpUKIaJaHbIX 3a1a4 11.09.2024
JlericTBUTENbHBIC YKClIa. PallmoHaIbHBIE
8 1
U UppaLMOHAIIbHBIC YHCIIA 12.09.2024




ApupmeTrueckue onepaum ¢

9
NEeACTBUTEILHBIMU YHCIAMU 16.09.2024
10 Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOIicTBa 17.09.2024
[TpubnmkEHHBIC BEIYUCIICHUS, TIPABUIIA
11 OKPYTJICHHS, IPUKHAKA 1 OLICHKA
24 pHiciAka 1ot 18.09.2024
pe3ynbTaTa BEIYHCICHUM
OCHOBHBIE METOJIbI PEIICHUS LETbIX U
12 00HO-pallMOHAJILHBIX YPABHEHUN U
ApODHO-pal P 19.09.2024
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LETbIX U
13 00HO-pallMOHAJIFHBIX YPABHEHUN U
APODHO-pall P 23.09.2024
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LETbIX U
14 00HO-pallMOHAJIFHBIX YPABHEHUN U
APODHO-pal P 24.09.2024
HEPaBEHCTB
MHOrouieHsl 0T OJHON MEPEMEHHOM.
15 eJIEHME MHOTOWIEHA Ha MHOTOWIEH C
A 25.09.2024
octatkoMm. Teopema bezy
16 MHOTo4WIEHB! C LEIBIMA
koa¢pdunmentamu. Teopema Buera 26.09.2024
17 Pertenue cucteM JUHEHHBIX YpaBHEHUH
P 30.09.2024
18 Pertenue cucteM JUHEHHBIX YpaBHEHUH
P 01.10.2024
19 Marpuna cucteMsl JIMHEMHBIX
ypaBHeHui. Onpenennurenab MaTpuLbl 02.10.2024




2x2, ero reOMeTpUUYECKUIN CMBICI U
CBOMCTBA; BBIUYMCIIEHHE €TI0 3HAYECHUS

20

Ornpenenurens MaTPUIBI 2X2, €r0o
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

03.10.2024

21

[Ipumenenue onpenennurens st
peuIeHusl CUCTEMBI JIMHEWHBIX YPaBHEHHUN

07.10.2024

22

Pemrenne npukiagHeIxX 3a/1a4 C IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

08.10.2024

23

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

09.10.2024

24

KonTponsnas pabora: "Pannonanbhele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JINHENHBIX YpaBHEHUN"

10.10.2024

25

OyHKIUSA, CTIOCOOBI 3aaHus (DYHKIIUH.
B3anmuo 00paTHbIE GyHKITUH.
Komnosumus pyHkimii

14.10.2024

26

I'paduk dynkumun. DnemMeHTapHbBIC
npeooOpazoBaHus rpaduKoB GyHKITUN

15.10.2024

27

OOmnacTp omnpeneNieHuss © MHOXKECTBO
3HaueHuil pynkuuu. Hymu ¢pynkumn.
[TpomexyTKH 3HaK TIOCTOSIHCTBA

16.10.2024

28

Ué&rHble 1 HeYETHBIE (PYHKIIUU.
[Tepuonuueckue pynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUU

17.10.2024

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOoubiiee u HauMeHblIee 3HAYCHUE
(GYHKLIMHU Ha TPOMEXKYTKE

21.10.2024




JIuneiinasi, kBajpaTUuHas ¥ IpoOHO-

30 nuHelHas QyHKIUN 22.10.2024
31 DNeMEHTapHOE UCCIIEIOBAaHUE U

MOCTpOCHHE IPaPHUKOB ATUX DYHKITUI 23.10.2024
1 DNeMEeHTapHOE UCCIIEIOBAaHUE U

MOCTpOCHHE IPaPHUKOB ATUX QYHKITUI 24.10.2024
1 Crenens C 1eNbIM NIoKa3zareneM. buaom

Herorona 05.11.2024
34 Crenens C 1eNbIM TIoKa3zareneM. buaom

HproTona 06.11.2024

CrenenHast GyHKIHS C HATYpaJIbHBIM U
35 EeJIBEIM oKa3areiieM. E€ cBolicTBa 1 07.11.2004

rpaduk
36 KonTtponsnas padota: "Crenennas

¢dbynaknus. E€ cBoiictBa u rpaduk" 11.11.2024
37 ApubMeTnuecKknii KOpeHb HATYPATbHOU

CTEIIEHU U €r0 CBOMCTBA 12.11.2024
18 ApubMeTHnuecKnii KOpeHb HATYPATbHOU

CTEIICHU U €ro CBOMCTBA 13.11.2024
39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

coZepKaIuX CTEIICHU U KOPHHU 14.11.2024
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,

coZepKaIuX CTEIICHU U KOPHU 18.11.2024
A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

COAEPKAIIUX CTENIEHU U KOPHU 19.11.2024

Uppaumnonansusie ypaBHeHMs. OCHOBHBIE
42 METO/Ibl pEIICHUSI UPPALUOHATBHBIX 20.11.2004

yYpaBHEHUH




43

Wppannonanshble ypaBHeHNUs. OCHOBHbBIE
MCTOJbI PCIICHUA UPPALUMOHATIBHBIX
YpaBHEHUI

21.11.2024

44

Wppaunonanshble ypaBHeHUs. OCHOBHbBIE
MCTOAbI PCIICHHUA UPPALITMOHATIbHBIX
YpaBHEHUU

25.11.2024

45

PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
APPALMOHAIIBHBIX YPABHEHUN

26.11.2024

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
APPALMOHAIIBHBIX YPABHEHUN

27.11.2024

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
APPALMOHAIIBHBIX YPABHEHUI

28.11.2024

48

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
UPPalMOHAIIBHBIX YPABHCHUN

02.12.2024

49

CaoiicTBa u rpaduK KOPHS N-0¥ CTETICHU
KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM TOKa3aTesleM

03.12.2024

50

CaoiicTBa u rpauK KOPHS N-0¥ CTETICHU
Kak (PyHKIIMM OOpPaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTesieM

04.12.2024

51

KonTtponsnas pabora: "CBoiicTBa u
rpaduk KOpHS nN-0¥ CTENEHH.
WppanmonanbHuble ypaBHEHUS"

05.12.2024

52

CreneHb ¢ paliMoHaIbHBIM MTOKAa3aTeJIeM
U €€ CBOMCTBA

09.12.2024

53

Crenenb C pallMOHATIBHBIM MOKa3aTeIeM
U €€ CBOMCTBA

10.12.2024




Crerens ¢ pallOHAJIbHBIM IIOKAa3aTCJICM

4
> " €€ CBOMCTBA 11.12.2024
55 [ToxazatenpHast GpyHKIMA, €€ CBOIICTBA U
rpadux 12.12.2024
Hcnons3oBanue rpaduka GyHKIUN 715
56 .
pELICHNS] YpaBHEHUI 16.12.2024
Wcnonb3oBanue rpaduka QyHKIUN A5
57 .
pEILICHNS] YpaBHEHUI 17.12.2024
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI p?HIeHI/ISI MOKa3aTeIbHBIX 18.12.2004
ypaBHEHUI
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE
5
9 METO/IbI p?HIeHI/ISI MOKa3aTeNIbHbIX 19.12.2024
YpaBHEHHUI
[ToxazatenbHbie ypaBHEHUSI. OCHOBHbBIE
60 METO/IbI p?meHI/m MOKa3aTeNbHbIX 23.12.2004
YpaBHEHHUI
61 Kontponbhas padota: "[lokazarenpHas
¢dbynaknus. [TokazarenbHpie ypaBHEHUS " 24.12.2024
62 J . CBoif
orapudm uucna. CoiicTBa jorapupma 25.12.2004
63 JI . i
orapu¢m uucna. Cpoiicta orapudma 26.12.2004
4 J . i
6 orapu¢m uucna. Coiicta sorapudma 78.12.2004
65 JlecATUUHBIE U HATypaJIbHbIE JIOTapU(PMbI

13.01.2025




66 JlecATUYHBIE U HATYpaJbHBIE JIOTAPU(PMBI 14.01.2005
67 [Ipeobpa3oBaHue BEIpAKEHHIA,
coJiepKanux jJorapugmel 15.01.2025
68 [Ipeobpa3oBaHue BEIpAKEHHIA,
coJiepKanux jJorapugmel 16.01.2025
69 [IpeoOpa3oBanue BbIpaskeHUH,
COJIepXKaIIuX JorapudmMbl 20.01.2025
70 Jlorapudmuueckas QyHKIHs, €€ CBONCTBA
u rpaduk 21.01.2025
71 Jlorapudmuueckas QyHKIus, €€ CBOHCTBA
u rpaduk 22.01.2025
Wcnonb3oBanue rpaduka QyHKIUN A5
72 .
pelIeHNs] ypaBHEHUI 23.01.2025
Hcnonws3oBanue rpaduka GyHKIUN IS
73 .
peLIeHNs] ypaBHEHUI 27.01.2025
Jlorapugmuueckue ypaBHEHHUsL.
74 O
CHOBHBIE METO/IbI PEIICHUS ) 28.01.2025
norapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHMSL.
75
OCHOBHBIE METO/IbI pEILIECHHS ) 20.01.2025
norapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUS.
76 O
CHOBHBIE METO/IbI PEIICHUS ) 30.01.2005
norapu(pMUUECKUX ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUU
norapu(pMUUECKUX ypaBHEHUH 03.02.2025




PaBHOCWIBHBIE ITEPEXOBI B PELICHUU

78 Jorapu(MUYECKUX YpaBHEHHMA 04.02.2025

KonTtposnsHast padoTa:
79 "Jlorapudmuueckas KIIHSI.

Horapiqi)/mqewne y(Il))Z}}?»IHIelHI/Iﬂ" 05.02.2025
20 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC

YHCIIOBOTO apryMeHTa 06.02.2025
81 Cunyc, KOCHHYC, TAHT€HC U KOTAHTEHC

YHCIIOBOTO apryMeHTa 10.02.2025
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YUCJIOBOTO apryMEHTa 11.02.2025
%3 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEeHTa 12.02.2025

Tpuronomerpudeckast OKpy>KHOCTb,
84 OIIpeIeTICHUE TPUTOHOMETPUUECKHUX

(fpyixinﬁ ‘II/ICJ‘IEBOFO aprth/)IeHTa 13.02.2025

Tpuronomerpuveckast OKpy>KHOCTb,
85 OTIpeIeICHUEe TPUTOHOMETPHUYECKIX

(fpyixinﬁ ‘II/ICJ‘I(I))BOFO aprylxl?[eHTa 17.02.2025
26 OCHOBHBIEC TPUTOHOMETPUIECKUE

(bopMyIbl 18.02.2025
g7 OCHOBHBIEC TPUTOHOMETPUYECKUE

(bopmMyIsl 19.02.2025
28 OCHOBHBIEC TPUTOHOMETPUYECKUE

(hopMyIsI 20.02.2025
29 OCHOBHBIE TPUTOHOMETPUYECKHE

(bopmyIbl 24.02.2025




[IpeoOpazoBaHme TPUTOHOMETPHUECKUX

20 BBIPAKEHUI 25.02.2025
o1 [IpeobpazoBaHre TPUTOHOMETPHIECKUX

BBIPAYKEHUI 26.02.2025
9 [IpeobpazoBaHre TPUTOHOMETPHIECKUX

BBIPAYKEHUI 27.02.2025
03 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX

BBIPAKEHUI 03.03.2025
94 Perrenne TpUroHOMETpHUYECKUX

YpaBHEHUU 04.03.2025
95 Perienne TpuroHOMETpHUYECKUX

ypaBHEHU 05.03.2025
%6 Perrenne TpUroHOMETpHUYECKUX

ypaBHEHUH 06.03.2025
97 Pemenune TpuroHoMeTpruuecKux

ypaBHEHUU 10.03.2025
08 Pemenune TpuroHoMeTpru4ecKux

YpaBHEHUH 11.03.2025
99 Pemenune TpuroHoMeTpruuecKux

YpaBHEHUH 12.03.2025
100 Pemenune TpuroHoMeTpruuecKux

ypaBHEHUH 13.03.2025

KonTponsHas pabora:
101 "TpuronoMmerpruyeckue BBIpa)KeHIf}I u 17.03.2005

TPUTOHOMETPUUYECKHE YPaBHEHUS

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS
102 nociaeaoBaTeabHocTe. MeTo 18.03.2025

MaTeMaTHYECKOH HHAYKIIUN




MOHOTOHHBIE U OTpaHU4YCHHBIC

103 ggggjszzzzeﬁizsn. Ucropus ananuza 19.03.2005
104 ApudpmeTrrueckasi mporpeccus 20.03.2025
105 I'eomerpuueckas nmporpeccust 31.03.2025
106 beckoneuno yObIBarorast

reoMeTpHuuecKas mporpeccus 01.04.2025
107 Cymma OeckoHE4HO yObIBaroIen

F€OMETPHUYECKON MPOTrpeECCUu 02.04.2025
108 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.

Hucno e. PopMyiia CI0KHBIX IPOLEHTOB 03.04.2025
109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.

Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB 07.04.2025

Hcnonp3oBanue nporpeccuu Juist
110 izg;el:zi; j)eaJ'II)HI)IX 3a7a4 MPUKIATHOTO 08.04.2025
11 KonTponbHas pabora:

"[TocnenoBaTenbHOCTU U IpOrpeccun’” 09.04.2025
112 HenpepriBHbIE (DYHKIINHN U UX CBOMCTBA 10.04.2025
113 Touka pa3pbiBa. ACUMITOTHI T'paKOB

byHKIMI 14.04.2025
114 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha

OTpE3KE 15.04.2025
115 CBoiicTBa (hyHKIMI HETIPEpPHIBHBIX Ha

OTpE3KE 16.04.2025




116 Bcepoccuiickas mpoBepouHas pabota 17.04.2025
17 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs

HEPABEHCTB 21.04.2025
118 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs

HEPABEHCTB 22.04.2025
119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

GyHKIMM 115 pereHus 3a1a4 23.04.2025
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GbyHKIMM 115 pereHus 3a1a4 24.04.2025
121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINN 78.04.2025
122 Omnpenenenne, reOMETPUIECKUI CMBICIT

MPOU3BOTHOM 29.04.2025
123 Omnpenenenue, GU3NIECKUN CMBICIT

MPOU3BOTHOM 30.04.2025
124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy

dbyHKIMN 05.05.2025
125 VYpaBHeHHE KacaTeIbHOM K TpaduKy

dbyHKIMN 06.05.2025
126 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKINN 07.05.2025
127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN 12.05.2025
128 [IpousBoHas CyMMBI, IPOU3BEACHNUS,

YaCTHOTO U KOMITO3UIIMU (QYHKLUH 13.05.2025
129 IIpousBoHas CyMMBI, IPOU3BEACHNUS,

YaCTHOTO U KOMITO3UIIMU (QYHKIUH 14.05.2025




130 Konrponsnas padora: "[Iponssoanas” 1 1 15.05.2005
131 [IponsBoaHasi CyMMBI, IIPOU3BEICHHS, |

YaCTHOI'O U KOMIO3ULIMU (YHKIUI 19.05.2025
132 Wrorosas koHTposibHas paboTa 1 1 20.05.2025
133 [ToBTOpenue, o6o0IICHNE, |

cucTeMarusanus 3HaHui: "YpaBHeHus" 21.05.2025
134 [ToBTOpenue, o6obIICHNE, |

cucreMarusanus 3HaHui: "OyHknun" 22.05.2025

OBUIEE KOJIMYECTBO YACOB I10 134 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nmpou3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

02.09.2024

[IpuMeHeHne npou3BOIHOM K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

04.09.2024

[IpuMeHeHne nmpon3BOIHOMN K
Hccaea0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

04.09.2024

[IpumeneHnre mpou3BOIHOM K
HcCIeA0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

05.09.2024

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

09.09.2024

[IpumeHeHne Mpou3BOTHOM K
HCCIe0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

11.09.2024

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

¢byHkuuu Ha oTpe3ke. BxoaHoit
KOHTPOJIb.

11.09.2024




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

12.09.2024

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

16.09.2024

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

18.09.2024

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(YHKIIMY Ha OTpe3Ke

18.09.2024

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

19.09.2024

13

[IpumeneHnne mpou3BOIHOM JIst
HaxOJKJICHUS HAMUTYUIIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

23.09.2024

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

25.09.2024

15

[TpumeHeHre NPON3BOAHON IS
OTIPEJEeTICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (hOPMYION M
rpadpuKom

25.09.2024

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIECHUS CKOPOCTU U YCKOPEHUS

26.09.2024




mpolecca, 3alaHHOTo (GOpMyION WiIn
rpadpuKom

17 Kommosutus ¢yHKIwiz 30.09.2024
18 Kommosutus ¢yHKIwiz 02.10.2024
19 Komnosunus pyHkimii 02.10.2024
20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha

KOOPJIMHATHOM TJIOCKOCTH 03.10.2024
21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha

KOOPJIMHATHOM MJIOCKOCTH 07.10.2024
2 Kontponsnas padota: "MccnenoBanue

(YHKIIHHA ¢ TOMOTIIBIO TTPOU3BOAHON" 09.10.2024
o [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO

MepBOOOPa3HBIX 09.10.2024

[TepBooOpa3HbIe NIEeMEHTaPHBIX
24 kiuid. [IpaBuna HaxoxXaeHUs

1?5;3:06pa3§mx " 10.10-2024

[TepBooOpa3HbIe NIEMEHTaPHBIX
25 kiuid. [IpaBuna HaxoXaCHUS

1('11)2/11){13:06pa3lfmx " 14.10.2024
26 Huterpan. ['eomerpuyueckuii cMbIC

HWHTEerpajia 16.10.2024
7 Briuucnenue onpenenéHHOro HHTErpasia

o ¢opmyne Herotona-JleitOnuna 16.10.2024
)3 Briuncnenue onpenenéHHOro HHTErpaia

o ¢opmyne Herotona-JleitOnua 17.10.2024




[IpuMeHeHnue uHTerpana 1is

29 HAXOKJCHUS TUIOIAACH TUIOCKUX (UTYD 21.10.2024
[IpumeHnenue nHTErpana s
30 HAX0XJICHUS 00bEMOB T€OMETPUICCKUX 73.10.2004
TeN
31 [Ipumeps! pemeHun
T depeHInanbHbIX YpaBHEHHUH 23.10.2024
1 [Ipumeps! pemieHni
T depeHInanbHbIX YpaBHEHHUH 24.10.2024
MaremaTuueckoe MOJEIMPOBAHNE
33 €aJIbHBIX IIPOLIECCOB C MTOMOIIBIO
inq)q)epeHuEa;Imex ypaBHeIf:IfI 06.11.2024
34 Kontponsnas padota: "[lepBooOpazHas
U uHTerpan” 06.11.2024
35 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu 07.11.2024
36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu 11.11.2024
37 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu 13.11.2024
13 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA M rpaduKu 13.11.2024
39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA M rpaduKu 14.11.2024
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YPaBHEHUH C IIOMOLIBIO 18.11.2024

TpHrOHOMeTqueCKOﬁ OKPY’KHOCTU




41

OT60p KOpHEH TPUTOHOMETPUIECCKHIX
YPAaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

20.11.2024

42

OTb60p KOpHEH TPUTOHOMETPUIECCKHIX
YPaBHEHUH C MOMOULIBIO
TPUTOHOMETPHUYCCKOU OKPYKHOCTH

20.11.2024

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

21.11.2024

44

Pemrenne TpuroHoMeTpu4ECKUX
HEPABEHCTB

25.11.2024

45

Penrenne TpuroHoMeTprU4ECKUX
HEPABEHCTB

27.11.2024

46

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

27.11.2024

47

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

28.11.2024

48

Kontponbras padota: "['paduku
TPUTOHOMETPUUECKUX (PYHKIIMA.
Tpuronomerpuyeckre HepaBeHCTBA"

02.12.2024

49

OCHOBHBIC MCTObI PCHICHHA
IIOKa3aTCJIbHbIX HCPABCHCTB

04.12.2024

50

OCHOBHBIC MCTObI PCIICHHA
IIOKa3aTCJIbHbIX HCPABCHCTB

04.12.2024

51

OcHoBHBIC MCTOAbI pCHICHUS
NOKa3aTCJIbHbIX HECPABCHCTB

05.12.2024

52

OcHoBHBIC MCTOAbI PCHICHUS
NOKa3aTCJIbHbIX HCPABCHCTB

09.12.2024




OcHoBHEIC MCTOAbI PCIICHUS

>3 Jorapu()MUIECKUX HEPABEHCTB 11.12.2024
54 OCHOBHBIE METO/IbI PELLICHUS

Jorapu()MUIECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIE METO/IbI PELLICHUS

Jorapu()MUIECKUX HEPABEHCTB 12.12.2024
56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(PMUIECKUX HEPABEHCTB 16.12.2024
57 OcCHOBHBIE METO/IbI PEILICHUS

HAppaALOHAIBHBIX HEPABEHCTB 18.12.2024
53 OcCHOBHBIE METO/IbI PEILICHUS

HUppaLOHAJIBHBIX HEPABEHCTB 18.12.2024
59 OcCHOBHBIE METO/IbI PEILICHUS

HpPaALMOHAIBHBIX HEPABEHCTB 19.12.2024
60 OCHOBHBIE METO/IbI PELIECHUS

HUppaAlMOHAJIBHBIX HEPABCHCTB 23.12.2024
61 I'padmyeckue MeToabl pereHus

HppalMOHAIIBHBIX YPABHEHUI 25.12.2024

I'padmyeckue MeTobl pereHus
62 .

HppalMOHAIIBHBIX YPABHEHUI 25.12.2024
63 I'padmyeckue MeTobl pereHus

MOKa3aTeIbHbIX YPAaBHEHU 26.12.2024
64 I'padmyeckue MeTobl peneHus

MOKa3aTeIbHBIX HEPABEHCTB 28.12.2024
65 I'padrueckue MeTo bl pelieHns

norapu(MUUECKUX ypaBHEHUH 13.01.2025
66 I'padrueckue MeTo bl perieHNs

norapu(pMUUECKUX HEPAaBEHCTB 15.01.2025




67

I'padmyeckue MeTo bl pemeHus
Jorapu()MUIECKUX HEPABEHCTB

15.01.2025

68

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
YpaBHEHUU

16.01.2025

69

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
YpaBHEHUU

20.01.2025

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

22.01.2025

71

I'padmyeckue MeTob! pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

22.01.2025

72

KonTtponbHas padoTa:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

23.01.2025

73

KommuiekcHbie uncia. AnreOpanyeckas u
TpUroHOMETpHUecKas (HOpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

27.01.2025

74

KowmmnekcHeie yncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (OPMBI 3alUCU
KOMILJIEKCHOTO YHCIIa

29.01.2025

75

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAMU

29.01.2025

76

ApupmeTrrueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMU

30.01.2025




N300parkeHne KOMIUIEKCHBIX YHCET Ha

7 KOOPJMHATHON IJIOCKOCTH 03.02.2025
73 N300paskeHne KOMIUIEKCHBIX YUCEI Ha

KOOPJIMHATHON IJIOCKOCTH 05.02.2025
79 ®opmyna Myaspa. Kopau n-oii ctenesnu

13 KOMIUJIEKCHOTO YHCIIa 05.02.2025
20 ®opmyna Myaspa. KopHu n-oii ctenenu

13 KOMIUJIEKCHOTO YHCIIa 06.02.2025

[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
81 peuieHns pU3nIecKux u 10.02.2025

TEOMETPUUECKHX 3a]1a4
2 KonTponsnas pabora: "KomriekcHbie

gucia" 12.02.2025
83 HarypanbHble u 1ienbie yncina 12.02.2025
84 HarypanbHble u 1ienbie yncina 13.02.2005
85 [IpumeHeHue MPU3HAKOB AETUMOCTH

LEJIBIX YHCEIT 17.02.2025
26 [IpumeHeHue MPU3HAKOB AETUMOCTH

LEJIBIX YHCcell 19.02.2025
87 [IpumeHeHne NPU3HAKOB ACTUMOCTH

mensix uncen: HO u HOK 19.02.2025
28 [IpumeHeHue NPU3HAKOB ACTUMOCTH

mensix uncen: HO u HOK 20.02.2025
29 [IpuMeHeHne npu3HaKoB ACIUMOCTH

LIEJIBIX YHUCEII: OCTATKH [0 MOJIYJIIO 24.02.2025




90

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKU 110 MOAYIIIO

26.02.2025

91

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YKCcell: anroput™ EBximna i
peuieHus 3a1a4 B LEJbIX YUCIIax

26.02.2025

92

KonTponsHas padora: "Teopus menbix
gucen"

27.02.2025

93

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

03.03.2025

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

05.03.2025

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHUU

05.03.2025

96

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEW MPPALlMOHATIBHBIX
ypaBHEHUH

06.03.2025

97

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTelbHbIX
ypaBHEHUH

10.03.2025

98

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MTOKAa3aTeIbHbIX
YpaBHEHUH

12.03.2025

99

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUx
yYpaBHEHUH

12.03.2025




100

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHECHUU

13.03.2025

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00IacTeil HAYKHU U peabHOM
YKU3HHU, HHTEPIIpETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

17.03.2025

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTe HAYKH U pealbHOMN
YKW3HHU, HHTEPIIPETALS [TOJTYIEHHBIX
pe3yJIbTaToOB

19.03.2025

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IUYHBIX 00JIacCTEel HAYKU U PEATbHOU
KU3HU, HHTEPIPETALUs TOTyISHHBIX
pe3yNnbTaToB

19.03.2025

104

Kontponbhas padota: "Cuctemsr
palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHeHUI"

20.03.2025

105

PanmonansHble ypaBHEHUS C
napameTpamu

31.03.2025

106

PanmonanbHble HEpaBEHCTBA €
napameTpamMu

02.04.2025

107

PanmoHanbHBIE CUCTEMBI C napamMeTpamu

02.04.2025




108

HppaunonanbHble ypaBHEHUS,
HEpPABEHCTBA C IapaMeTpaMu

03.04.2025

109

HppanmoHaibHble CUCTEMBI C
rapamerpamu

07.04.2025

110

IToka3arenbHble ypaBHEHU,
HEpaBEHCTBA C MapaMeTpaMu

09.04.2025

111

TlokazaTenbpHbBIE CUCTEMEI C
rnapamMeTpamu

09.04.2025

112

JlorapudmMuueckue ypaBHEHUS,
HEPaBEHCTBA C MTapaMeTpamMu

10.04.2025

113

JlorapudmMudeckne CUCTEMBI C
napaMeTpamMmu

14.04.2025

114

TpuroHomeTpudecKkre ypaBHEHUS C
napaMeTpamu

16.04.2025

115

TpuroHomeTpuveckrne HepaBEHCTBA C
napaMmeTpamMu

16.04.2025

116

TpuronomeTpuyeckue CUCTEMBI C
rnapameTpamu

17.04.2025

117

[TocTpoenue u uccneaoBaHuE
MaTeMaTHYECKUX MOJIEICH peaTbHbIX
CUTYaLIMI C MOMOIIBIO YPABHEHUH C
rapameTpamu

21.04.2025

118

ITocTpoenue u uccaeroBaHue
MaTeMaTHYECKUX MOJIEEeN peatbHbIX
CUTYalUH C IOMOIIBIO CUCTEM
ypaBHEHUH C MapameTpamu

23.04.2025

119

HOCTpOGHI/IC 1 UCCIICI0BAHUC
MaTeMaTHYECKUX MOJeIIeH PCAIbHBIX

23.04.2025




CUTyalHi C IOMOIIBIO CUCTEM
YpaBHEHUH C ITapameTpamu

KonTtposnsHas pabdoTa: "3anaun ¢

120 napamerpamu’ 24.04.2025
191 [ToBTOpEenue, 060061ICHNE,
cucTeMaTtu3alus 3Hanuii: "YpaBHeHus " 28.04.2025
122 [ToBTOpenue, o6o0IICHNE,
cucTeMaTtu3alus 3Hanuii: "YpaBHeHus" 30.04.2025
[ToBTOpenue, o6obIICHNE,
123 cHCTeMaTH3anus 3HaHui: ""YpaBHCHHSL.
Cucremsl yp;BHeHI/H‘/'I” ’ 30.04.2025
124 [ToBTOpEeHnue, 06o0IICHNE,
cucreMarn3anus 3HaHuii: "HepaBencrsa" 05.05.2025
125 [ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa" 07.05.2025
126 [ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa" 07.05.2025
[ToBTOpEeHUE, 0600IICHNE,
127 CI/Ic"TeMaTI/BauH}I C:HaHI/Iﬁ: "[IpousBoaHas 12.05.2025
1 €€ MPUMEHEHUE
[ToBTOpEeHUE, 0000IICHNE,
128 CI/Ic"TeMaTI/BauI/I;I ?'HaHI/HZ: "[IpousBoaHas 14.05.2025
1 € MPUMEHEHUE
[ToBTOpEHUE, 0000IICHNE,
129 CI/Ic”TeMaTI/BauI/I;I ?'HaHI/HZ: "IIpousBoaHas 14.05.2025
U €€ MPUMEHEHUE
130 HToroas koHTpoJbHas paboTa

15.05.2025




[ToBTOpEeHue, 060061ICHNE,

131 CHCTeMaTnsauHﬂ"sHaHHﬁ: "NuTerpan u 1 19.05.2025
€ro MPUMEHEHUE
132 [ToBTOpEenue, 060061ICHNE, !
cucreMarusanus 3HaHui: "@ynkuun" 21.05.2025
133 Hrorosas koHTposbHas paboTa 1 1 21.05.2025
134 [ToBTOpenue, o6o0IICHNE, |
cucreMmarusanus 3Hauui: "Oynkuun" 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 134 10

[TPOI'PAMME







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

MaremaTuka: anredpa U Hayajla MaTeMaTUYECKOT0 aHanu3a, reomerpus 11
(6a30BbIit U yrayonennsiii yposuu), FO.M.Konsrun, M.B.Tkauéga,

H.E.®&nopoa, M.1.11laGynun uzn.-M:Ilpocsenienue.

MaremaTuka: anrebpa U Hayajla MaTeMaTUYECKOTO aHanu3a, reomerpus 11
(6a30BbIit U yrayosnennsiii yposuu), FO.M.Konsrun, M.B.Tkauéga,

H.E.®&noposa, M.1.111aGynun uzn.-M:Ilpocsenienue.

METOJJNUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

https://math-ege.sdamgia.ru/prob_catalog?ysclid=mOQjbeli735977908156

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmoreka IJOK
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