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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUCIMIUIMH. B paMkax naHHOro ydeOHOro kKypca oOydarolluecsi OBIJAJI€BAalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHaMH (U3UKH, XUMUHU, OWOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HHU. B TO ke BpeMmsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEIbHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00JaacT 3HAYUTENBHBIM BOCIHTATEIBHBIM MOTECHIIMAIIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a IMOJYy4YEHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe 1 HadajaM MaTeMaTHIeCKOro aHaIn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJIEHBl  CIEYIOUIME COAEpKATebHO-METOoIMUeckue JauHuu: «Yucma wu
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHusl, ECTECTBEHHO JTOMOJIHSIS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaenaMu. JlaHHbIA yueOHBIH
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYEeCKUI aHalIu3, TEOPUSI MHOKECTB, MaTeMaTuyeckas Jioruka u ipyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MaTeMATHUYECKUM
anmaparoM, y HHX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHUYECKYI0 MOJENb pPEabHOM CHUTyallud, NPUMEHSATh 3HaAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHONW MaTEeMaTUYECKOM 3aJlauu, a 3aTeM HHTEepPIPETHPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIIOIB30BAHMS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCiIa, YMEHUE JeNaTh MNPUKHUIKY, BBIIOJHITH NPUOIMKEHHBIC
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uced. B  KaxaoM U3 53THUX MHOXECTB pacCcMaTpUBaIOTCS
CBOMCTBEHHBIE €My crelupuyYecKue 3aJaydl U ONepaluu: JeJIEHue Halleno,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, O0COOble CBONCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaIbHOM CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocienoBaTelbHOMY PACHIUPEHHIO Kpyra HCIOJIb3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PEUICHUs Pa3InYHBbIX 3a7a4
GopmupyeTcst npeAcTaBieHHE O €AMHCTBE MAaTEMaTHUKU KaK HayKd U €€ pojid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMSL.

JIuans «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSIKEHUU BCErO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMU METOJAMHU  PELICHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BAaHUH (DYHKIMI ¢ TOMOLIBIO IPOU3BOAHON, IPHU PEIICHUH MPHUKIAIHbIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKXKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHMOCTH MEKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHO. Ero nzydeHnne cnocoOCTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTHYECKHUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYNHBIX OOYyYalOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg conep)karenpHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIe peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATbHO-IIOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT Hauboyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOIIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOT'O MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOpPbHIE TMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KQXBIM U3 pa3/iesioB IPOrPAMMBI, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETH3UPOBATh  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApodu. Ilpumenenue npoOeld ¥ MPOLIEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubamxEHHbIE BBIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OcCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/bI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHEHWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccneqoBanue noCTpOCHHOW MOJIENIH € IIOMOLIBI0 MaTpUIl
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIie GyHKuMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIEIOBaHNE U TTOCTPOCHHE UX TPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTM B pEaJbHBIX IMIpOLlECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnemoBaTeabHOCTH, CHOCOOBI 3amaHHs IOCJIEAOBaTEILbHOCTEH. MeTon
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUS MAaTEeMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

ApudmeTrnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yowiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepoiBubie (yHkiun W ux cBoicTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHKMKU. OnpeneneHue, reoMeTpUuecKuil u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HajJ MHOXXECTBAMU M MX CBOWCTBA. Jluarpammsbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

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

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y W 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

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

Havana MmaTeMaTH4ecKOro aHajamusa

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajadax, JJIs ONPEAEIICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpudeckuil cMbICl HHTErpaia. Beiuncienue onpeaeaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

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



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUSI, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

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

6) TPY10BOr0 BOCIIMTAHMS

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



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

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

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

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM NEeSITEILHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiacCU(]HUKaIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHUH IO aHAIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHBIX BUAOB U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHapY)KMBATh PAa3jIMdUe M CXOJICTBO TO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOU MH(OpMaLUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTE€MaTUYE€CKOM 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH PUYUHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpW pEImIeHWH YYEeOHBIX 3ajJad4, NPHHUMATh IeJIb COBMECTHOMU
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kyacce oOyd4aromiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogndeckass apoOb, TPOIEHTHI, HPPANHOHATBFHOE YHCIO, MHOXECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

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

MIPUMEHSITh MPUOTNAKEHHBIE BBIUUCIICHHUS, IPABUJIA OKPYTJICHUS], IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUH KOPEHb HATypajabHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHI'€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMU KOA(PUITIEHTaMH, KOPHU MHOTOYJIEHa, IPUMEHSThH JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOIYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMUS (QYHKUUH, rpaduk QyHKUIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM ToKa3aTesieM, rpauk CTENeHHON (yHKIUU € HaTypalbHBIM M ILEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBaTh MOHITUAMU: IOKa3aTelbHAs W JIOrapupMUUecKas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOHO OMNEpUPOBATh MOHATUSAMU: apudmMeTndeckas M TeoMeTpUyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUAMU: HEMPEPBIBHBIE (PYHKIIMU, TOUKU pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTenabHas K rpaduky G yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJHO  OMEpPUPOBATH  MOHATUSIMU:  MHOXKECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpEACIIeHHe, TEeOpeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJ, UCIOJIB30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHUCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCIOJIB30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FEOMETpUUECKHIE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIECcCa, 3aaHHOT0 (popMyIioi uiu rpadukom;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOUIAAN IIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTErPana;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

JlomostHuTENBHAS
uHpopManus

MHO3k€eCTBO, oneparuu
HaJ MHOKECTBaMU U
HUX CBOMCTBA

05.09.2024

Hwnarpammsel Dinepa-
Benna

05.09.2024

[IpumeHeHne
TEOPETUKO-
MHOKECTBEHHOTO
anmapara JJIs peleHus
3a1a4

09.09.2024

ParmonansHbIE YnCa.
OOBIKHOBEHHBIE H
JECSITHYHBIC IPOOH,
MIPOLICHTBI,
OECKOHEYHBIE
MEPHOIUIECCKHE IPOOH

09.09.2024

ParmonansHbIe YnCa.
OOBIKHOBEHHbBIE U
JIECATUYHBIC POOH,
MIPOIICHTHI,
OCCKOHCYHBIC
MIePHOTUIECKHIE TPOOH

12.09.2024




[Tpumenenue apoodeit u
IIPOLCHTOB JIA
PEIICHHUA ITPUKITIAIHBIX
3aj1a4

12.09.2024

[Tpumenenue apodeit u
IIPOLUCHTOB JIA
PEIICHHUA IMPUKITIAIHBIX
3aj1a4

16.09.2024

JleicTBuTENbHBIC
yucia. ParmonanbHbie
Y UppaIlMOHAIILHBIC
qucia

16.09.2024

Apudmernueckue
OTIEpAINH C
NEUCTBUTEILHBIMHI
YHCIIaMU

19.09.2024

10

Moayinb
NEUCTBUTEIILHOTIO
YKCJIa U €r0 CBOMCTBA

19.09.2024

11

[TpubmmkEHHBIC
BBIYUCIICHUS, TIPaBUIIa
OKpPYTJICHUS, TPUKU]IKA
Y OIICHKA pe3yNibTaTa
BBIYHCIICHUH

23.09.2024

12

OCHOBHBIE METO/IbI
peIIeHHS [IENbIX 1
IpoOHO-
palMoHATEHBIX

23.09.2024




YpPaBHEHUH U
HEPaABEHCTB

13

OCHOBHBIC METOJIBI
pENICHUS ETBIX U
IpoOHO-
paIMOHATBLHBIX
YpaBHEHUH U
HEPAaBCHCTB

26.09.2024

14

OCHOBHBIC METOJIBI
pENICHUS [ETBIX ’
JIpoOHO-
paIMOHATLHBIX
YpaBHEHUH U
HEPaBEHCTB

26.09.2024

15

MHorouseHsl OT OJHOH
nepemeHHou. Jlenenue
MHOTOYJIEHA Ha
MHOTOUJIEH C
octatkoMm. Teopema
besy

30.09.2024

16

MHorouseHsl ¢
LeTBIMU

ko3 durmenTamMu.
Teopema Buera

30.09.2024

17

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

03.10.2024

18

Pewrenue cucrem
JIMHEWHBIX YpaBHEHUN

03.10.2024




19

Marpuiia cuctemsl
JIMHEWHBIX YPaBHEHUM.
Onpenenurens
MaTpHIIbI 2X2, ero
reOMETPUYECKUI
CMBEICII M CBOIMCTBA;
BBIYHCIIEHUE €T0
3HAYCHUS

07.10.2024

20

Onpenenurens
MaTpHIIbI 2X2, €er0
r€OMETPUYECKUI
CMBIC B CBOMCTBA,;
BBIYHCJICHUE €r0
3HAYCHUS

07.10.2024

21

[Ipumenenne
OTIpENeNIUTENs ISt
PELICHUS CUCTEMBI
JIMHEHHBIX YpaBHCHUH

10.10.2024

22

Pemenne npuknagHbIx
3aJa4 ¢ IOMOUIbIO
CHCTEMBI JIMHEHHBIX
ypaBHEHUH

10.10.2024

23

Pemenue npuknaaHbIx
3a/1a4 C TOMOIIBIO
CUCTEMBI JIMHEWHBIX
yYpaBHEHUH

14.10.2024

24

KonTponsHas pabora:
"PalinoHanLHbIE
yYpaBHEHUS U

14.10.2024




HepaBeHcTBa. CucTEMbI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHSA, CITOCOObI
3agaHus (QYHKIHU.
B3anmHuo o6partHbie

GbyHKIUH.
Komnosunus ¢pyHkumii

17.10.2024

26

I'paduk pynkuun.
DOneMeHTapHbIe
npeoOpazoBaHus

rpadukoB QyHKIUH

17.10.2024

27

OO6nactb onpeeeHus
Y MHOKECTBO
3HAYCHHUH (YHKITUH.
Hymu ¢ynxmun.
[TpomexxyTku 3HaK
MOCTOSTHCTBA

21.10.2024

28

YETHBIE U HEYETHBIE

byHKINHA.
[Tepuonnueckue

byHKINH.
[IpomexyTku
MOHOTOHHOCTH

GbyHKIIII

21.10.2024

29

Maxkcumymsl U
MUHUMYMBI (QYHKIIUH.
Haubounbiiee u
HauMEHbLIEE 3HAUCHUE

24.10.2024




GbyHKIIMM Ha
IIPOMEXKYTKE

30

JIlnHeiinas,
KBaJ[paTU4Has U
JIPOOHO-TMHEHHAS

GbyHKITIT

24.10.2024

31

DneMeHTapHOe
HCCIIeIOBaHUE U
MOCTPOEHHE IPaPUKOB
9TUX QYHKIUI

04.11.2024

32

DneMeHTapHOe
HCCIIeIOBaHUE U
MOCTPOEHHE IrPapUKOB
3TUX QyHKIUH

04.11.2024

33

Crenelb ¢ LEIbIM
nokazareyieM. buHom
Hrrotona

07.11.2024

34

Crenelsb ¢ LEIbIM
nokasareyneM. buaom
Hrerorona

07.11.2024

35

CrenenHas GyHKIUSA C
HATypaJIbHBIM U LIETBIM
nokaszareneM. Eé
CBOMCTBa U rpaduk

11.11.2024

36

KonTponeHas padoTa:
"CrenenHast GyHKIUS.
E€ cBoiictBa u rpaduk”

11.11.2024




37

Apudpmernueckuii
KOpPEHb HAaTypajIbHOU
CTEIIEHU U €Tr0
CBOMCTBA

14.11.2024

38

Apudpmernueckuii
KOpEHb HaTypalibHON
CTENEHH U €ro
CBOMCTBa

14.11.2024

39

[TpeobpazoBanus
YUCIIOBBIX BI)Ipa}KeHI/II\/'I,
COJIEpKAIUX CTETIEHN
U KOPHU

18.11.2024

40

[IpeobpazoBanus
YHCIIOBBIX BBIPAXKCHUH,
COJIEpKAIUX CTETICHU
Y KOpHU

18.11.2024

41

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUIH,
COJIEpKAIUX CTCIICHU
Y KOpHU

21.11.2024

42

HppannonanbHbie
ypaBHeHUs1. OCHOBHbIE
METO/IbI pelIeHHS
HppalMOHAIbHBIX
ypaBHEHUH

21.11.2024

43

WppanumoHaisHbie
ypaBHeHUs1. OCHOBHbIE
METO/IbI PELICHUS

25.11.2024




HppanoOHaIbHBIX
YpaBHEHUU

44

HppaunonanbHbie
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
HppaMOHAIBHBIX
YpaBHEHUU

25.11.2024

45

PaBHOCHIBHEIE
Mepexobl B PEIICHUN
HpPaAlMOHATIBHBIX
YpaBHEHUU

28.11.2024

46

PaBHOCHIBHEIE
Mepexobl B PEIICHUN
HpPalMOHATIBHBIX
ypaBHEHUU

28.11.2024

47

PaBHOCHIIBHEIC
MePEX0/Ibl B PEIICHUN
HppaIMOHATBHBIX
ypaBHEHUH

02.12.2024

48

PaBHOCHIIBHEIC
MepeX0/Ibl B pEHICHUN
HppaMOHATBHBIX
ypaBHEHUH

02.12.2024

49

CgoiicTBa u rpadpuk
KOpPHS N-0¥i CTeTNeHN
KaK QyHKINH
00paTHOM CTETeHu ¢
HATYpaJbHBIM
noka3zaTeseM

05.12.2024




50

CoiicTBa u rpaduk
KOpHs N-OU CTENEeHU
Kak QyHKIMH
00paTHOM CTEIeH! C
HaATypaJIbHBIM
noKa3zaTesieM

05.12.2024

51

KonTpomabHas pabora:
"CBoiicTBa u rpauk
KOpHs N-OU CTENEHH.
HppaumnonaisHsie
ypaBHeHUA"

09.12.2024

52

CrerieHs ¢
palnroHaIbHBIM
noKas3aTeqneM U eé
CBOMCTBA

09.12.2024

53

CreneHs ¢
palOHATbHBIM
noKas3aTeqeM U eé
CBOMCTBA

12.12.2024

54

CreneHs ¢
palnroHaIbHBIM
MoKa3arTeyieM U eé
CBOMCTBA

12.12.2024

55

IlokazarenpHas
¢dbyHKIM, €€ CBOICTBA
U rpaduk

16.12.2024

56

Hcnons3oBanue
rpaduka QyHKINUU I
peleHus ypaBHeHUH

16.12.2024




57

Hcnonb3oBanue
rpaduka GYHKIUH [T
peuleHus ypaBHEHUI

19.12.2024

58

[Toxa3arenbHbIE
ypaBHeHUs1. OCHOBHbIE
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

19.12.2024

59

[ToxazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS
MOKa3aTeNbHBIX
YpaBHEHUU

23.12.2024

60

[Toka3arenbHbIe
ypaBHeHUs1. OCHOBHBIE
METO/IbI pEIICHUS
MOKa3aTeIbHbIX
ypaBHEHUH

23.12.2024

61

KounTponsHas pabora:
"ITokazaTenpHast
byHKIIHS.
[TokazarenbHbIe
ypaBHeHUS"

26.12.2024

62

Jlorapudwm uucna.
CgoiicTBa norapupma

26.12.2024

63

Jlorapugm uucna.
CoiicTBa norapudma

09.01.2025

64

Jlorapugm uucna.
CoiicTa norapudma

09.01.2025




65

Hecstuunsle U
HaTypaJbHbIC
norapumMsI

13.01.2025

66

Hecsatuunsle u
HaTypaJibHbIC
norapupmMsl

13.01.2025

67

[IpeoGpa3oBanue
BBIpAXKEHUM,
coJiepKalux
Jorapugpmsl

16.01.2025

68

[IpeoGpa3zoBanue
BBIpAXKEHUM,
COJIepKAIIUX
sorapudmsl

16.01.2025

69

[IpeobpazoBanme
BBIPAKECHUIA,
coJIeprKalIux
sorapudmsl

20.01.2025

70

Jlorapupmuueckas
¢byHKIMs, €€ cBOMCTBA
U rpaduk

20.01.2025

71

Jlorapudmuueckas
¢byHkIus, e€ cBOMCTBA
U rpaduk

23.01.2025

72

Hcnons3oBanue
rpaduka QyHKINU I
peleHus ypaBHeHUH

23.01.2025




73

Hcnonb3oBanue
rpaduka GYHKIUH [T
peuleHus ypaBHEHUI

27.01.2025

74

Jlorapugmmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/1bl PELICHUS
JIOTapu(PMUIECKUX
YpaBHEHUU

27.01.2025

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
JorapuPMUIeCKux
YpaBHEHUU

30.01.2025

76

Jlorapudmudeckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI pEIICHUS
JorapuPpMUIECKux
ypaBHEHUH

30.01.2025

77

PaBHOCHIIBHEIC
MepPeX0/Ibl B pEICHUN
JorapuPpMUIECKUX
ypaBHEHUH

03.02.2025

78

PaBHOCHIBHEIE
Mepexobl B PEIICHUU
JorapupMUIECKuX
yYpaBHEHUH

03.02.2025

79

KonTponeHas padoTa:
"Jlorapupmuueckas

byHKIHS.

06.02.2025




Jlorapudmmueckue
ypaBHeHus"

80

Cunyc, KOocuHYyC,
TAaHT'CHC U KOTaHI'€CHC
YHCJIOBOTO apryMeHTa

06.02.2025

81

Cunyc, KOocuHYyC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

10.02.2025

82

ApkcuHYC,
ApPKKOCHHYC U
ApPKTaHI'€HC YHCIIOBOTO
apryMeHra

10.02.2025

83

ApkcuHYC,
apKKOCHHYC U
apKTaHI€HC YHCIOBOTO
apryMmeHra

13.02.2025

84

Tpuronomerpuyeckas
OKPY>KHOCTb,
onpezesieHue
TPUTOHOMETPUUECKUX
(GyHKIHI 4UCIOBOTO
aprymeHra

13.02.2025

85

Tpuronomerpudeckas
OKPY>KHOCTb,
oTpeaeseHue
TPUTOHOMETPUUYECKHX
(GyHKIUH YUCIOBOTO
aprymMeHTa

17.02.2025




86

OCHOBHBIE
TPUTOHOMETPHUECKUE

bopmybl

17.02.2025

87

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmybl

20.02.2025

88

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIb

20.02.2025

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(hopmyIibt

24.02.2025

90

[IpeoGpaszoBanue
TPUTOHOMETPHUUYECKHX
BBIPAKECHU U

24.02.2025

91

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUH

27.02.2025

92

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUH

27.02.2025

93

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAKCHUHN

03.03.2025

94

Pewrenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

03.03.2025




95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

06.03.2025

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

06.03.2025

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

10.03.2025

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

10.03.2025

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

13.03.2025

100

Pemrenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

13.03.2025

101

KounTponsHas pabora:
"TpuronoMerpruyeckue
BBIPAKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHeHUS"

17.03.2025

102

ITocieroBaTenbHOCTH,
CIIOCOOBI 3aJaHHUs
[MOCJIEIOBATEIHLHOCTEN.
Merton
MaTeMaTHYECKOM
WHAYKIUH

17.03.2025




103

MoHOTOHHEIE U
OIpaHUYECHHBIE

IIOCJICA0OBATCIIBHOCTH.

Hcropus ananusa
OECKOHEYHO MaJIbIX

20.03.2025

104

Apudpmernueckas
nmporpeccust

20.03.2025

105

I'eomerpuueckas
nporpeccus

03.04.2025

106

beckoneuno
yOBIBaroIas
reoMeTpuydecKas
Mporpeccust

03.04.2025

107

CymMa GeCKOHEYHO
yOBIBarOIICH
reoOMEeTpUYECKO
Mporpeccun

07.04.2025

108

JIuHeiHbIi 1
AKCMOHEHINAIbHBIH
poct. Yucno e.
dopmyrna CI0KHBIX
MIPOLIEHTOB

07.04.2025

109

JIuHeHbI 1
3KCIIOHEHIIMAIbHBIN
poct. Hucno e.
dopMyIa CI0KHBIX
MPOLIEHTOB

10.04.2025

110

Hcnonbp3oBanue
MPOTrPECCUU IS

10.04.2025




peicHrA pCaIbHbIX
3a/1a4 IPHUKJIIaJHOTO
XapakTepa

111

KonTtponsHast padoTa:
"[locnenoBaTeIbHOCTH
u nporpeccun”

14.04.2025

112

HenpepsiBHbIe

(byHKIIMU U UX
CBOMCTBa

14.04.2025

113

Touka paspsiBa.
AcUMIOTOTHI TpapKOB

byHKINNA

17.04.2025

114

CpoiicTBa (yHKIMHA
HENpEepbIBHBIX Ha
OTpe3Ke

17.04.2025

115

CaoiicTBa (hyHKITUH
HETPEPHIBHBIX HA
OTpe3Ke

21.04.2025

116

Meto1 UHTEPBAJIOB
JUTS peIIeHUS
HEPaBEHCTB

21.04.2025

117

Merton HHTCPBAJIOB
JJI1 pCIICHUA
HCPABCHCTB

24.04.2025

118

Meton HUHTCPBAJIOB
JJIsL PCIICHU A
HCPAaBCHCTB

24.04.2025




119

IIpuMeHeHne CBOMCTB
HETPEPbIBHBIX
GyHKUIMH 111 pereHust
3amaq

28.04.2025

120

[IpuMeHeHue cBOMCTB
HEIPEPBIBHBIX
GYHKIMM U1 pereHust
3a1a4

28.04.2025

121

IlepBas u BTOpas
MIPOU3BOIHBIE

byHKIIIN

05.05.2025

122

Omnpenenenue,
r€OMETPHUYECKHI
CMBICIT TIPOU3BOIHOM

05.05.2025

123

Onpenenenue,
(bUBUYECKUN CMBICTT
MPOU3BOTHOM

08.05.2025

124

YpaBHeHue
KacaTeabHOU K

rpaduky GyHKIUN

08.05.2025

125

YpaBHeHue
KacaTeIbHOH K

rpaduky GyHKIUU

12.05.2025

126

IIpousBojHbIE
3JIEMEHTAaPHBIX

byHKIII

12.05.2025




127

[IpousBoHbIe
3JIEMEHTaPHBIX

GbyHKIII

15.05.2025

128

[IpousBoHas cyMMBl,
MIPOU3BEICHUS,
YacTHOI'O U
KOMMO3UIUU (DYHKITUN

15.05.2025

129

[IpounsBoHas CyMMBl,
MIPOU3BE/ICHUS,
YacTHOIO U
KOMTO3HUITUU (DYHKITUH

19.05.2025

130

[IpounsBoHas CyMMBI,
MIPOU3BEICHHUS,
YacTHOTO U
KOMIMO3UITMU (DYHKITUH

19.05.2025

131

KonTtponbHas padoTa:
"IIpousBoanas"

22.05.2025

132

[ToBTOpEHME,
0000111eHHE,
cUCTeMaTU3aIus
3HaHuil: "YpaBHeHus"

22.05.2025

133

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HaHui: "OyHkunn"

26.05.2025

134

Hrorosasa
KOHTpOJbHAas paboTa

26.05.2025




135 Hrorosas
KOHTpOJIbHast paboTa

29.05.2025

IToBTOpEHNME,
136 000011IeHNE,

cucreMaTrmni3alusa
3HAHUH

29.05.2025

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHus!

DJIEeKTPOHHbIE
nugposbie

o0pa3oBaTejibHbIE

pecypchbl

JlomostHuTENBHAS
uHpopManus

[IpumeHeHne
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
JKCTPEMYMBI

05.09.2024

[IpumeHeHne
MPOM3BOJTHOM K
HCCIIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

05.09.2024

[Ipumenenue
MPOM3BOJTHOM K
HCCIIEI0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTD U
AKCTPEMYMBI

09.09.2024

IIpumenenue
IIPOU3BOHOM K
HCCIIEA0BAHUIO
GbyHKIMI HA

09.09.2024




MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenne
MPOU3BOJHOM K
HCCIIEA0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

12.09.2024

[IpumeHeHne
MPOU3BOJTHOM K
HCCIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
9KCTPEMYMBI

12.09.2024

Haxoxnenue
HauOOJIBILETO U
HauMEHBIIIETO
3HAYCHUS
HEMPEPbIBHOMN
(hyHKIIMM Ha OTpe3Ke

16.09.2024

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYCHUS
HETPEePbIBHOMU
(GyHKIUU HAa OTpe3Ke

16.09.2024

Haxoxnenue
HanOOJIBILIETO U
HaUMEHBIIIErO

19.09.2024




3HAuEHUs
HEIIPEPBIBHOMN
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne
HanOOJIBIIETO U
HaUMEHBIIIETO
3HAYEHUs
HEIPEPBIBHOM
(YHKIIMM Ha OTpe3Ke

19.09.2024

11

Haxoxnenne
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEMPEPbIBHOMN
(hyHKIIMM Ha OTpe3Ke

23.09.2024

12

Haxoxnenue
HauOOJIBILErO U
HauMEHBIIIETO
3HAYCHUS
HEMPEPbIBHOMN
(hyHKIIMM Ha OTpe3Ke

23.09.2024

13

IIpumenenue
MIPOU3BOIHOM 17151
HaxOXKJICHUS
HaWJIy4ylIero pereHus

B IIPUKIIATHBIX 3a1avdax

26.09.2024

14

IIpumeHeHue
MIPOU3BOIHOM ISt
HAaXO0XJICHUs

26.09.2024




HaWJIydmero pCuiCHus
B IPUKJIAIHBIX 3aJavdax

15

[Ipumenenne
IIPOU3BOIHOM ISt
OIIpEACIICHUS
CKOPOCTH U YCKOPEHUS
mpouecca, 3aJaHHOTO
dbopmynont unu
rpaduxkom

30.09.2024

16

[IpumeHeHne
MPOU3BOJTHOM ISt
ompeeeHus
CKOPOCTH M YCKOPECHHUS
rporiecca, 3aJaHHOTO
hopmymnoit mim
rpagukoM

30.09.2024

17

Komnosumus hyHkimii

03.10.2024

18

Komnozunus pyHkimii

03.10.2024

19

Kommnosunus ¢yHkimit

07.10.2024

20

I'eomeTpudeckue
00pa3bl ypaBHEHHUII Ha
KOOPJIMHATHOMU
IIOCKOCTH

07.10.2024

21

I'eomeTrpuueckue
o0pa3bl ypaBHEHUI Ha

10.10.2024




KOOPJMHATHOM
IIJIOCKOCTH

22

KonTtposnsHast padoTa:
"UccnenoBanue
(GyHKIUH C TOMOIIBIO
MIPOU3BOIHOM"

10.10.2024

23

[TepBooOpaznas,
OCHOBHO€ CBOMCTBO
epBOOOPa3HbIX

14.10.2024

24

[TepBooOpaznbie
AIIEMEHTAPHBIX
¢byukuuii. [IpaBuna
HaXO0XICHUS
MepBOOOPA3HBIX

14.10.2024

25

[TepBooOpazHbIe
AIIEMEHTAPHBIX
¢dbynaknui. [TpaBuna
HAXOXKICHHS
MepBOOOPA3HBIX

17.10.2024

26

Hurerpai.
I'eomerpuueckuii
CMBICTT MHTETpajia

17.10.2024

27

Breruucnenue
OMPEICIIEHHOTO
HUHTETpajia rno
¢dbopmyne HetoroHa-
JleiiOuuma

21.10.2024

28

Brruucnenue
OIPEAETEHHOTO

21.10.2024




HMHTETPAJIa 110
¢dopmyne HetoroHa-
Jle#iOuuma

29

[Ipumenenne
WHTEeTpaJia Jyist
HaXOXICHUS
IUIOIIAJICH IIOCKUX

(uryp

24.10.2024

30

[IpumeHeHne
WHTEeTpaJa Jyist
HaAXO0XJIeHHUSI 00HLEMOB
T€OMETPUYECKHUX T

24.10.2024

31

[Ipumeps! pemennit
muddepeHnnanTbHBIX
ypaBHEHUU

04.11.2024

32

[Tpumepsl pemennit
muddepeHnnanTbHBIX
ypaBHEHUH

04.11.2024

33

Maremaruueckoe
MOJIeTUPOBaHUE
peaIbHBIX MTPOLIECCOB C
MTOMOIIBIO
muddepeHnanTbHBIX
ypaBHEHUH

07.11.2024

34

KonTposnpHas padoTa:
"IlepBooOpa3nas u
nuHTerpan”

07.11.2024




35

Tpuronomerpuueckue
(GyHKIMHU, UX CBOHCTBA
U TpaduKu

11.11.2024

36

Tpuronomerpudeckue
(GyHKIMHU, UX CBOHCTBA
U TpaduKu

11.11.2024

37

Tpuronomerpuueckue
(yHKIMM, UX CBOMCTBA
u rpaduku

14.11.2024

38

Tpuronomerpuueckue
(yHKIMH, UX CBOMCTBA
u rpaduku

14.11.2024

39

Tpuronomerpuueckue
(hyHKIIMH, UX CBOHCTBA
U rpaduku

18.11.2024

40

OT60p KOpHEH
TPUTOHOMETPHUUECKUX
YpaBHEHHH C
MTOMOIIBIO
TPUTOHOMETPHUECKOMH
OKPY>KHOCTHU

18.11.2024

41

OT160p KOpHE#
TPUTOHOMETPHUUECKUX
ypaBHEHUH C
MTOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXKHOCTH

21.11.2024

42

OT10op KOpHEH
TPUTOHOMETPUIECKUX

21.11.2024




YpaBHEHUH C
MIOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

43

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH ¢
MOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

25.11.2024

44

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

25.11.2024

45

Pemenne
TPUTOHOMETPUICCKUX
HEPaBEHCTB

28.11.2024

46

Pemenue
TPUTOHOMETPUIECCKUX
HEPaBEHCTB

28.11.2024

47

Pemenue
TPUTOHOMETPUIECCKUX
HEPaBCHCTB

02.12.2024

48

KonTtposnpHas padoTa:
"I'paduknu
TPUTOHOMETPUUYECKHX
GbyHKUIUH.
Tpuronomerpuueckue
HepaBeHCTBA"

02.12.2024




49

OCHOBHBIE METOIBI
peleHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

05.12.2024

50

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPAaBCHCTB

05.12.2024

51

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

09.12.2024

52

OCHOBHBIE METOIBI
pelICHUS
MMOKa3aTeNbHBIX
HEPABCHCTB

09.12.2024

53

OCHOBHBIE METOIEI
perieHus
JorapuPMUIECKUX
HEPaBEHCTB

12.12.2024

54

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

12.12.2024

55

OCHOBHBIE METO/IbI
pelIeHns
sorapu(pMUIECKuX
HEPABEHCTB

16.12.2024




56

OCHOBHBIE METOIBI
peleHus
norapu(pMUIECKUX
HEPaBCHCTB

16.12.2024

57

OCHOBHBIE METOIBI
pelIeHus
HPPaIMOHATEHBIX
HEPAaBCHCTB

19.12.2024

58

OCHOBHBIE METOIBI
pelIeHus
HPPaIMOHATEHBIX
HEPaBCHCTB

19.12.2024

59

OCHOBHBIE METOIBI
pelICHUS
HPPaIMOHATLHBIX
HEPABCHCTB

23.12.2024

60

OCHOBHBIE METOIEI
perieHus
HppaMOHAIBHBIX
HEPaBEHCTB

23.12.2024

61

I'papuueckue MeTo b1
peleHus
UppaoOHaIbHBIX
ypaBHEHUH

26.12.2024

62

I'paduueckue MeTo b1
peuieHus
HppaLMOHAIIBHBIX
yYpaBHEHUH

26.12.2024




63

I'padmyeckue meTo bl
peleHus
MMOKAa3aTeIbHBIX
YpaBHEHUU

09.01.2025

64

I'padmaeckue MeTo b1
pelIeHus
MOKAa3aTeIbHBIX
HEPAaBCHCTB

09.01.2025

65

I'paduueckue meToap!
pelieHus
Jorapu(pMUIECKUX
YpaBHEHUU

13.01.2025

66

I'paduaeckue meToap1
pelieHus
JorapuPMUIECKux
HEPaBEHCTB

13.01.2025

67

I'paduaeckue meToap!
pereHus
norapu(pMUIECKUX
HEPaBEHCTB

16.01.2025

68

I'papuueckue MeTo b1
peleHus
MOKa3aTeNbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

16.01.2025

69

I'padmyeckue meTo bl
perieHus
MOKa3aTeIbHbIX U

20.01.2025




JOTapuPMUIECKIX
YpaBHEHUU

70

I'padmyeckue MeTo b1
pereHus
MOKa3aTeNbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

20.01.2025

71

I'paduueckue meToap!
pelieHus
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

23.01.2025

72

KonTponbHas pabora:
"UppauroHanbHbIE,
MoKa3aTeabHble U
norapudmudeckue
HepaBeHcTBA"

23.01.2025

73

KomrutekcHeie unca.
AnreOpanveckas u
TPUTOHOMETpHYECKAs
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

27.01.2025

74

KomrutekcHbie unca.
AnreOpandeckas u
TPUTOHOMETpHUYECKAs
(dhopMbI 3anuCH
KOMIUIEKCHOTO YHCIIa

27.01.2025

75

Apugpmernueckue
oTiepalmu ¢

30.01.2025




KOMIIJIICKCHBIMH
quCJIaMH

76

Apudpmernueckue
OTIEpaIH C
KOMIUIEKCHBIMU
YHCIIaMH

30.01.2025

77

N3obpaxenue
KOMIIJIEKCHBIX YHCET
Ha KOOPAVNHATHOU
MJIOCKOCTH

03.02.2025

78

N3obpaxenune
KOMILJIEKCHBIX YHCET
Ha KOOPAVNHATHOU
IIJIOCKOCTH

03.02.2025

79

®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMILJIEKCHOTO
qucna

06.02.2025

80

®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMILJIEKCHOTO
qucna

06.02.2025

81

IIpumenenue
KOMILIEKCHBIX YHCE
ISl peILICHUS
¢bu3nvecKux u
reOMETPUYECKUX 3a/1a4

10.02.2025

82

KonTponsHas pabora:
"KoMrIuiekcHbie yucia'

10.02.2025




83

HarypanbHble u niensie
qucia

13.02.2025

84

HarypanbeHble u nensie
qucia

13.02.2025

85

[Ipumenenne
IIPU3HAKOB JEIUMOCTH
LIEJIBIX YU CEI

17.02.2025

86

[IpumeHeHne
MIPU3HAKOB JEIMMOCTH
LIEJIBIX YU CEII

17.02.2025

87

[IpumeHeHne
MPU3HAKOB JEITMMOCTH
nenbrx aucen: HOJ u
HOK

20.02.2025

88

[Ipumenenne
MPU3HAKOB JEITUMOCTH

mensix uncen: HOJ u
HOK

20.02.2025

89

[Ipumenenue
MIPU3HAKOB JETUMOCTHU
LEJBIX YUCEI: OCTATKU
10 MOJYJIIO

24.02.2025

90

IIpumenenue
MIPU3HAKOB JEIUMOCTU
LIEJIBIX YUCEN: OCTATKH
110 MOZYJIIO

24.02.2025

91

IIpumeHeHue
MIPU3HAKOB JEIIUMOCTU

27.02.2025




LICIBIX YHUCET:
anroput™m EBkinaa
JUISL peUIeHUs 3a]1a4 B
MEeJIBIX YHCIax

92

KonTtposnsHast pabdoTa:
"Teopus uenbix yucen"

27.02.2025

93

Cucrema 1
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEBI M CHCTEMBEI-
CIIEICTBUS

03.03.2025

94

Cucrema n
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHUIIBHEIC
CHCTEMBI M CUCTEMBI-
CIEICTBUS

03.03.2025

95

OcHOBHBIE METO/IbI
pELICHUS CUCTEM U
COBOKYITHOCTEH
paIMoOHaIbHBIX
ypaBHEHUH

06.03.2025

96

OcHOBHBIE METOBI
PELLIEHUs CUCTEM U
COBOKYITHOCTEHN
HppaLMOHAIIBHBIX
yYpaBHEHUH

06.03.2025




97

OCHOBHBIE METO/IbI
PEIICHHS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
YpaBHEHUU

10.03.2025

98

OCHOBHBIE METO/IbI
pELLIECHUS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHbIX
YpaBHEHUU

10.03.2025

99

OCHOBHBIE METOIBI
pEIICHHS CHCTEM U
COBOKYITHOCTEM
JorapuPMUIECKuX
ypaBHEHU U

13.03.2025

100

OCHOBHBIE METOI5I
PEILICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHUH

13.03.2025

101

[Ipumenenue cucrteM K

PCUICHHIO
MaTCMaTHYCCKHUX
3aJa4 4 3ajJa4 13

pa3nu4YHbIX 0bIacTei

HayKU U peaJbHOU
KU3HH,
HMHTEpIpeTanus

17.03.2025




MOJTYYEHHBIX
pe3yIbTaToB

[IpumeHeHue cucrem Kk
pELIEeHHUIO
MaTeMaTH4EeCKUX
3a/1a4 U 3a/1a4 U3

102 pa3IUYHBIX 00JIacTen
HayKH U peanbHOI 17.03.2025
KU3HH,
MHTEpIpeTaIus
MOJTy4E€HHBIX
pe3ynbTaToB

[IpumeHeHne
HEPaBEHCTB K
PELICHHUIO
MaTeMaTH4YEeCKUX
3a/a4 U 3a/1a4 U3
103 Ppa3IUYHBIX o6ﬂacheH 1 90.03.2025
HayKH U pealbHON
KU3HHU,
UHTEpIpeTaIHs
MOJTy4EHHBIX
pe3yNnbTaToB

KontponbHas padoTa:
"CucreMnl

104 palMOHaNbHBIX, 1 1
HppaliOHAIbHBIX
MMOKa3aTeNbHBIX U

20.03.2025




JOTapuPMUIECKIX
ypaBHeHuUi"

105

PannonanbHbie
YpaBHEHMUS C
rnapaMeTpamu

03.04.2025

106

PanmonanpHbie
HEpPaBEHCTBA C
rmapaMeTpamMu

03.04.2025

107

PanmonanbHbie
CHUCTEMBEI C
napaMmeTpamMu

07.04.2025

108

HppaumnonaisHsie
YpaBHEHUS,
HEPABECHCTBA C
napaMeTpamu

07.04.2025

109

UppannonanbHbie
CUCTEMBI C
rnapameTpamu

10.04.2025

110

IlokazarennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rapameTpamu

10.04.2025

111

[Toka3zaTenbHble
CHCTEMBI C
napameTpamMu

14.04.2025

112

Jlorapugmuueckue
ypaBHEHHS,

14.04.2025




HEPaBEHCTBA C
napaMmeTpamu

113

Jlorapugmmueckue
CHUCTEMBI C
napameTpamMu

17.04.2025

114

Tpuronomerpudeckue
YPaBHEHUS C
rapameTpamu

17.04.2025

115

Tpuronomerpuueckue
HEPABECHCTBA C
rapameTpamu

21.04.2025

116

Tpuronomerpuueckue
CUCTEMBI C
napaMeTpamu

21.04.2025

117

[Toctpoenune u
UCCleI0OBaHUE
MaTeMaTH4YEeCKUX
MO/JIeJIel pealIbHbIX
CUTYaIUi C OMOIIBIO
YpaBHEHHH C
rnapameTpamu

24.04.2025

118

ITocTpoenue u
HCCIIEI0OBaHUE
MaTeMaTH4YECKUX
MOJeIel peaabHbIX
CUTYaLUH C IIOMOIIBIO
CUCTEM YpaBHEHHUM C
rapamerpamu

24.04.2025




119

[Toctpoenune u
HCCIeN0BaHue
MaTEeMaTHYECKUX
MOJIENIEH peATTbHBIX
CUTyalUid C HOMOILBIO
CUCTEM YpaBHEHHM C
rapameTpamu

28.04.2025

120

KonTponsHas pabora:
"3anaun ¢
napamerpamu”

28.04.2025

121

[ToBTOpEHME,
000011IeHHE,
CUCTEMaTH3aITUs
3HaHuil: "YpaBHeHus"

05.05.2025

122

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HaHuil: "YpaBHeHus"

05.05.2025

123

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HaHuM: "YpaBHEHUS.
Cucremsl ypaBHeHui"

08.05.2025

124

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aus
3HaHUM:
"HepaBencrsa"

08.05.2025




125

[ToBTOpEHuME,
000011eHNE,
CUCTEMaTH3aIUs
3HAHMI:
"HepaBencrsa"

12.05.2025

126

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3aITUs
3HAHMI:
"HepaBeHncrsa"

12.05.2025

127

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIHs
3HAHUU:
"IIpousBoaHas u eé
npuMeHeHue"

15.05.2025

128

[ToBTOpEHME,
0000111eHHE,
CHUCTeMaTH3aIlns
3HAHUU:
"IIpousBoaHas u eé
npuMeHeHue"

15.05.2025

129

IToBTOpEHME,
0000111eHHE,
cUCTeMaTH3aIHs
3HaHUM:
"[IpousBoaHas u e€
puMeHeHue"

19.05.2025




130

[ToBTOpEHuME,
000011eHNE,
cUCTeMaTH3aLus
3HaHuii: "MHTErpan u
ero npuMeHexue"

19.05.2025

131

[ToBTOpEHME,
00o01enue,
CHCTEMAaTU3allHs
3HaHui: "Oyakuun"

22.05.2025

132

[ToBTOpEHME,
000011IeHHE,
CHCTEeMaTH3aIHsI
3HaHui: "OyHKIMNK"

22.05.2025

133

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HaHuil: "OyHKIMNK"

26.05.2025

134

[ToBTOpEHME,
0000111eHHE,
cHUCTeMaTH3aIlns
3HAaHUU

26.05.2025

135

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHUI

29.05.2025

136

[ToBTOpEHuUE,
0000111eHHE,
CHCTEMAaTHU3alIHs
3HAHUM

29.05.2025




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136







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

* MaTtematuka. Anre0pa 1 Hayajga MaTEeMaTHUYECKOTO aHalln3a; yriayoJIeHHOe
obOyuenue, 10 knacc/ Mepansk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne»

* MaTtemartuka. Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHaJli3a; YIiyoJIeHHOE
obyuenue, 11 knacc/ Mepznsik A.I'., Homuposckuii JI.A., [Tonskos B.M.; non
penakmueit [Togonsckoro B.E., O0miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOINUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

* MaTtemartuka. Anredpa 1 Hayajga MaTEeMaTHYECKOT'0 aHAJIN3a; YTIIIYOJIeHHOE
obyuenue, 10 knacc/ Mepansak A.I'., Homuposckuii J[.A., [Tonskos B.M.; oz
penaxiueit [Tononsckoro B.E., O61iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Mznatenbckuii ienTp « BEHTAHA-I'PA®»; AkiiuonepHoe o011ecTBO
«M3narenscTBO «IIpocBenienue

* MaTemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a; YTIyOJICHHOES

obyuenwue, 11 xkmacc/ Mepamsak A.I'., Homuposckuii JI.A., [Tonskor B.M.; oz



penakuueit [Tononsckoro B.E., O61iecTBO ¢ OrpaHUu4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®y; AkiinonepHoe o0111eCcTBO

«M3parenscTBO «IIpocBemienne»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://www.imumk.ru/

https://educont.ru/

https://urok.1c.ru/

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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