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NHOSACHUTEJIBHAS 3AIINCKA

VYueOHsbiili kypc «Anrebpa W Hayajia MaTeMaTUYECKOTO aHAIM3a» SIBISETCS
OJIHUM M3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe U a0CTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHUYeCKOrOo aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
0000I1IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHKCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 3a MOJIYy4YE€HHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHUs anredpe 1 HadajaM MaTeMaTHIeCKOTo aHaIn3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B cTpykType yuebHOTO Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)»
BBIJICJICHBI  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna wu
BbIUHCIeHUs», «DyHKIMN U rpadukn», «YpaBHEHHS M HEpaBEHCTBa», «Hauama
MaTreMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaenaMu. JlaHHbIA yueOHBIH
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIBKUX MaT€MaTUYECKUX TUCUUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETpUS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MaTeMATHUYECKUM
anmaparoM, y HHX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb pPEaJbHOM CHUTYyallud, MPUMEHSATb 3HAHMS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHONW MaTEeMaTUYECKOM 3aJlauu, a 3aTeM HHTEepPIPETHPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOANYECKasT JIMHUA «YMCiIa ¥ BBIYMCICHUS» 3aBepLIacT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
pPAlMOHANIBHBIX BBIYMCICHUN, BKIIOYAIOMIMX B Ce0s MCIMOJIB30BAHUE PA3IUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENIBHBIX  YMCEN  JIOMOJIHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crelupuyYecKue 3aJaydl U ONepaluu: JeJIEHue Halleno,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, O0COOble CBONCTBA
paIMOHANILHBIX M UPPALMOHAIBHBIX YUCEN, apu(pMETUYECKUE OIepaIuu, a TaKxKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocienoBaTelbHOMY PACHIUPEHHIO Kpyra HCIOJIb3YEMbIX YHCENl H
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PEUICHUs Pa3InYHBbIX 3a7a4
(GopmupyeTcst nmpeAcTaBIeHUE O €JUHCTBE MAaT€MaTUKU KaK HAyKd U €€ poJlu B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMSL.

JIuans «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSIKEHUU BCErO
oOy4yeHHUs Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ysbrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB W CHUCTEM, a TaKXe 3ajaady,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHUH (DYHKIMI ¢ MOMOIIBIO IPOU3BOAHOW, NPHU PEIICHUH NMPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHas conep:kaTelibHas JMHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepualia IpOUCXOIUT JajdbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPaKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl PEHIeHUs] TMPAKTHUYECKUX U €CTECTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUs MaTepuaia. M3yueHue cTeneHHou,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3ToH cofepKaTeabHON JIMHUN HALeJIEH Ha Pa3BUTUE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpadudeckoi u cioBecHO!. Ero uszyuenue crnocodcTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALNH, HCIIOJIB30BAHNIO aHAJIOTHA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W NPUKIAJHBIX 337ad4,
JOCTYNHBIX OOYyYalOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaduku  CIOXHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJNbIINE W HAWMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIe peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IIOTUYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTe€MaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HarT O BBIJAIOLIUXCS
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 MaTeMAaTHYeCKON JOruku. TeopeTuko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKEHUs B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €U CTpPOroCTb OOOCHOBAaHUM U CIEJOBAHUE OMNpeeIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHUYECKOT'O MBIIILJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIEIOBAaHUS JTHX MOJIeJIed ¢ TOMOIIBI0 ammapara ajareopbl |
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYEeCKUX  3ajJad  oOydaroluecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETH3WPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIlecce U3YUYEHUs BCEX TeM Y4eOHOro Kypcea «Anredpa u Hauasa
MaTE€MaTHYECKOTO aHAIN3a.

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



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uKcna. PanvoHanbHble ©W  UPpalMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp ¢ 1uenbiM mnokaszateneMm. bunom Herotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKa3aTENIEM.

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

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

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHBIE TMpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouneHs ¢ nensiMu koddpuimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEHUs. OCHOBHbIE METOJbl PEIICHHS TOKa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHne TpuroHoMeTpuIeCKnuX ypaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIVMHENHBIX ypaBHEHUW. PelleHue NpUKIaAHBIX 3a1ad C IIOMOIIBID CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHME ypaBHEHUN U HEPABEHCTB K PEILICHUIO
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 U MHOXKECTBO 3HaueHUd (yHkumu. Hymu yskimu.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jluneiinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HaTypaJIbHbIM I1OKA3aTEeJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOIECCAX U SBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
VcTopusi BO3HMKHOBEHHUS MaTEeMaTHMYECKOTO aHaliM3a Kak aHaiu3a OECKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIPOLICHTOB. Mcnonb30BaHWE TMIPOTPECCHM IS PEIICHUS pealbHbIX 3a1ad
IIPUKJIATHOTO XapakTepa.



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

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

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

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

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CJIEACTBHE,
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 LIEJIBIX YHCIIAX.

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

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/Ibl PEIIEHHUS 3a/1a4 C TapaMeTPaMHU.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpyumeHeHue mpou3BOAHON K MCCIENOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

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

Nuterpan. I'eomerpuyecknil cMbICI HHTETpaia. Beraucienue onpene€HHOro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

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

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO O0IIECTBA, TPEACTABIECHNE O MATEMAaTHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXKJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTIKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUI HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAaHHUE, COAJTAHCHPOBAHHBIM PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOIHON M COIMAIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE SI3IKOM MATEMAaTUKH M MaTEMaTHUYEeCKON
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOMMOTO aHAIH3;

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

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUECHHI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, 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(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

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 PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPU PEIICHUM 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUS WM HEJIOCTIKCHHS PE3yJbTaTOB JESATCIbHOCTH, HAXOAUTh OIIHOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JEATENBHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPaOOThI, paclpeneisiTh
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), BBIMOJIHATH CBOIO YaCTh PabOTHI U KOOPJIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEILHOTO YHCIA;

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

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM OKAa3aTEeJIeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO3 PUITMEHTaMHU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACHUTENN JUId PELIEHUS CHUCTEMBl JIMHEUMHBIX YpPAaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEUCTBUM C KOPHAMH JUIsi TMPeoOpa3oBaHUS
BBIPAKCHUU;

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

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppaIOHANbHbBIE, MOKA3aTeNbHbIE WU
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
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, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB QyHKINH;

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

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (yHKIUU OOpaTHOM CTEHEHM C
HaTypaJIbHbIM I10Ka3aTeJeM;

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

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA W TpadWKH, HMCIOIL30BaTh MX TpadUKH I pelieHUs
YpaBHEHHM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3a7ay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMeTpUIecKasi Mporpeccus, JUHEHHBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOTHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3a1aHUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUAMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUHUH, ACUMIITOTHI Fpaduka QyHKINH;

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

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

BBIUUCISATH NPOU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YaCTHOTO M KOMIIO3UIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHO>KECTBAMH,

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

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIE
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:

CBOOOTHO OMIEPUPOBATH MOHATUAMHU: HATYPAIBLHOE U 1I€JI0€ YMCII0, MHOKECTBA
HATypaJbHBIX M LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYJIO, 3allUChIBAThH
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOIHATH apU(PMETHUECKHUE ONepaly ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBIIITh OTOOp KOPHEH TMpU PEHICHUW TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX 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  TPUTOHOMETPUUECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDA)KCHUS, YPAaBHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENHM C HCIOJb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJamu3a:

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 YCKOPEHUS MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpagukom;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapaxkrepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IlpakTuyeckue
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Anrebpa 1 Havyana
MHokecTBO ACUCTBUTCIIbHBIX YUCCII. MaTemMaTU4eckoro
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1 aHanmsa - 10 kaacc -
HepaBeHCTBa. CUCTEMBI IMHEHHBIX Poccuiickas 31eKTPOHHan
YpaBHEHUH wkona (resh.edu.ru)
Anrebpa 1 Havyana
MaTemaT4YecKoro
5 Oyukiuu u rpaduku. CreneHHas QyHKIUS ¢ 12 1 aHanm3a - 10 knacc -
LIEJIBIM [TIOKa3aTesIeM Poccuitckas aneKTpoHHasn
wkosa (resh.edu.ru)
Anrebpa 1 Havyana
MaTemaT4YecKoro
3 Apudmernueckuil KOpeHb N-0i CTEHEHMU. 15 1 aHasiu3a - 10 Kknacc -
HppannoHanbHble ypaBHCHUS Poccuinckas aneKTpoHHas
wkosa (resh.edu.ru)
Anrebpa 1 Havyana
MaTemMaT4YecKoro
4 [TokazarensHas ¢pynkuus. [lokazarenpHbie 10 1 aHasiu3a - 10 Kknacc -

ypaBHEHUS

Poccuiickaa 31eKTPOHHas

wkona (resh.edu.ru)



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Jlorapudmmueckasi QyHKITHSL.
Jlorapudmuueckue ypaBHEHUS

18

Anrebpa v Havyana

mMmaTemaTunyeckoro

aHaam3a - 10 Knacc -

PoccuiicKkaa 3/1eKTpoHHas

wkosa (resh.edu.ru)

TpuroHomeTpu4ecKre BbIpaXEHUS U
YpaBHEHUS

22

Anrebpa 1 Havyana

matemaTmnyecKkoro

aHaam3a - 10 Knacc -

PoccuiicKkaa 3nieKTpoHHas

wkKona (resh.edu.ru)

7 [TocnenoBaTeIbHOCTH U TIPOTPECCHH

10

Anrebpa v Havyana

martemaTmnyecKkoro

aHaam3a - 10 Knacc -

Poccuiickas 3neKTPOHHasn

wkKona (resh.edu.ru)

8 HenpepriBubie ¢pynkiuu. [IpousBoanas

20

Anrebpa 1 Hayana

mMmaTemaTnyeckoro

aHaam3a - 10 Knacc -

Poccuiickasa 31eKTPOHHasA

wkKona (resh.edu.ru)

[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALIUS
3HAHUU

Anrebpa 1 Hayana

matTemaTnyeckoro

aHaam3a - 10 Knacc -

Poccuiickasa 31eKTPOHHas

wkona (resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(uudgpossbie)
oOpa3oBaTejibHbIE

pecypchbl

UccnenoBanue GyHKIUN ¢ TOMOIIBIO
MIPOU3BOTHOM

22

Anrebpa 1 Havyana

matemaTmnyecKkoro

aHaam3a - 11 Knacc -

PoccuiicKkaa 3ieKTpoHHasA

wkKona (resh.edu.ru)

[TepBooOpa3zHas u UHTETpaT

12

Anrebpa 1 Havyana

MmatemaTmnyecKkoro

aHaam3a - 11 Knacc -

Poccuiickas 3neKTPOHHasn

wkKona (resh.edu.ru)

I'paduiku TpuroHOMETpUYECKUX (PYHKITUH.

Tpuronomerpruyeckue HepaBeHCTBA

14

Anrebpa 1 Hayana

mMmatTemaTnyeckoro

aHaam3a - 11 Knacc -

Poccuiickasa 3/1eKTPOHHas

wkona (resh.edu.ru)

I/IppaI_II/IOHaJ'IBHBIC, IIOKa3aTCJIbHbIC U
J'IOFapI/I(I)MI/I‘-IeCKI/Ie HEpaBCHCTBA

24

Anrebpa 1 Hayana

matTemaTnyeckoro

aHanm3a - 11 Knacc -

Poccuiickasa 31eKTPOHHas

wkona (resh.edu.ru)



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

5 Komrmuiekcurle ynciia

10

Anrebpa v Havyana

mMmaTemaTunyeckoro

aHaam3a - 11 Knacc -

PoccuiicKkaa 3/1eKTpoHHas

wkosa (resh.edu.ru)

6 HatypanbHble u nensle yncna

10

Anrebpa 1 Havyana

matemaTmnyecKkoro

aHaam3a - 11 Knacc -

PoccuiicKkaa 3nieKTpoHHas

wkKona (resh.edu.ru)

Cucrembl palMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
ypaBHEHU U

12

Anrebpa v Havyana

martemaTmnyecKkoro

aHaam3a - 11 Knacc -

Poccuiickas 3neKTPOHHasn

wkKona (resh.edu.ru)

8 3aiayu ¢ nmapameTpaMmu

16

Anrebpa 1 Hayana

mMmaTemaTnyeckoro

aHaam3a - 11 Knacc -

Poccuiickasa 31eKTPOHHasA

wkKona (resh.edu.ru)

[ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HAHUU

16

Anrebpa 1 Hayana

matTemaTnyeckoro

aHanu3a - 11 Knacc -

Poccuiickasa 31eKTpPOHHas

wkona (resh.edu.ru)
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHHs
padoTsbI padoThI
1 MHoxecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HMX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE IPOOH, MPOLIEHTHI, 1
OCCKOHEYHBIC TEPUOANIECKHUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC ITEPUONIECKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yynciia. PalimoHanpHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 ApubdmMeTnueckue orneparuu ¢ 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Moaynbs AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIVICHMS, IPUKUJIKA U OLICHKA pe3ysbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCIIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
JIpOOHO-paIIMOHATFHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrousIeHBI ¢ IETBIMA K0P PUITIEHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTUHEMHBIX yYpaBHEHUI

19

Marpuiia CucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €T0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpeaennuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMbl
JIMHENHBIX ypaBHEHUN"

20.11.2023

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpauKoB QyHKIUN

27

OO6nacTh onpesesieHnsi © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HauMeHbllIee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKLIUH




Crerens ¢ LICIBIM MOKa3aTeleM. buaom

33 Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM nmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus. 10.11.2023
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HATypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKaIIUX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepXKalIUX CTEIIEHU U KOPHU
Wppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Wppannonanssble ypaBHeHHA. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 HUppALMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HMPpAIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

49 (dbyHKIIMM OOpAaTHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM 0OpAaTHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenienn. MpparmoHaibHbIe 15.12.2023
ypaBHEeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U eé
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U eé
CBOMCTBA

54 CreneHs ¢ pallMOHAIBHBIM MTOKa3aTeNeM U e€
CBOMCTBA

55 [TokazarenpHas ¢yHKIKA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

S7 . 1
pelieHus ypaBHeHHH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
58 METO/1bI PEIIEHUSI T0KA3aTEIbHBIX 1
YpaBHEHUI
oKazareibHble ypaBHEHUs. OCHOBHBIE
I1 O
59 METO/1bI pEIIeHUS] T0KA3aTEIbHBIX 1
YpaBHEHUH
oKazaresnbHble ypaBHEHUSI. OCHOBHbIE
I1 O
60 METO/IBI PEIICHUS TIOKa3aTeIbHBIX 1
yYpaBHEHUU
Kontponbnas pabora: "[lokazarensHas
61 . 1 12.01.2024
¢bynknus. [TokazaTenbHble ypaBHEHUS
62 Jlorapudm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC M HATYpAJIbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpATbHBIE JTJOTAPU(MBI 1
67 [IpeoOpa3oBanue BhIpaKEHUH, COAEepPIKALIUX 1
sorapudmsl
68 [IpeoOpaszoBanue BEIpaXKEHUH, COAEpPIKAIINX 1
sorapudmel
69 [IpeoOpaszoBanue BEIpaXKEHUH, COAEpPIKAIINX 1
sorapudmel
70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

72 peuieHus ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIHNA 115
peuleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/Ibl peIIeHUs] Jorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

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

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

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC ¥ apKTaHI'€HC

YHUCJIOBOI'O apryMmecHTa




Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(YHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKECHUHN

92 [IpeoOpa3oBaHuEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHU U

03 [IpeoOpa3oBaHuEe TPUTOHOMETPHUICCKUX 1
BBIPAKCHUH

94 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHHIMA 1

97 Pemenne TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

98 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

99 Pemenune TpUroHOMeTpUYECKUX YPaBHEHUM 1

100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1




KonTtponsHas pabdoTa:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U 29.03.2024
TPUTOHOMETPUUECKUE ypaBHEHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 MoCIeI0BaTeIbHOCTEH. MeTo
MaTeMaTHIeCKON MHIYKIIUU
MoHOTOHHBIE U OTpaHUYCHHBIC

103 nocJiieoBaresHOCTH. MicTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTrpuueckas mporpeccust

106 beckoneuHo yObIBaroIIas TeoOMeTpudecKast
nporpeccust

107 CymMa GeckoOHEYHO YOBIBaroOIIeH
reOMEeTPUYECKON IPOTPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Uucno e. @opmyra ClI0KHBIX TPOLEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
Kontponbnas padota: "[locnenoBaTebHOCTH

111 . 19.04.2024
U TIPOTPECCUU

112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMI

114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha

OTPE3KE




CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha

115
OTpe3Ke

116 MeTto1 MHTEPBAJIOB /ISl PELICHMUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 1715 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Onpez[eneHI/Ive, reOMETPUUYECKUN CMBICIT
MIPOU3BOIHOM

123 Onpez[eneHI/Ive, (U3UYECKUI CMBICIT
MIPOU3BOIHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
GbyHKIIII

126 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKINN

127 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

128 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 [IpousBoHas CyMMBI, IPOU3BEACHHUS,

YaCTHOTO U KOMITO3UIIMU (HYHKIUH




130 [TpousBoiHAS CyMMBI, IPOU3BEACHUS, 1

YaCTHOTO ¥ KOMIIO3UIINH (DYHKITUI
131 KonTtponsHas padora: "[Ipoussoanas” 1 1 20.05.2024
132 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1

3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1

3HaHui: "Oyakumun"
134 Wrorosas koHTposbHas paboTa 1 1 25.05.2024
135 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1

3HAHHH
136 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 1

3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0
11 KJIACC
Koan4yecTBo yacos
Jara
Ne i/m | Tema ypoka KonTpoabubie | IlpakTHueckue
Bcero U3Y4YEeHUs
padoThI padoThI

1 [IpuMeHeHre mMpOU3BOIHON K NCCIEIOBAHUIO 1

(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
5 [IpuMeHeHHe MPOU3BOIHOM K NCCIICAOBAHUIO 1

(yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMeHeHre MPOU3BOTHON K MCCIEAOBAHUIO 1

(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpumeHeHne MPOr3BOIHON K HCCIIEIOBAHUIO 1

(YHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI




[IpuMeHeHne npon3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne nNpon3BOIHOM K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI

Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIETO
3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

Haxoxaenne HaubobIIero 1 HAUMEHBIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPbIBHON PYHKLNU Ha
OTpe3Ke

10

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPbIBHON (PYHKLINU Ha
OTpe3Ke

11

Haxoxaenne HanOobIIero 1 HAUMEHBILIETO
3HAYEHUS HEMPEPbIBHON (PYHKLINU Ha
OTpe3Ke

12

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha
OTpe3Ke

13

[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XJACHUS HAWJIY4IIEro peleHus B
MIPUKJIAIHBIX 3a7auax

14

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJIEHUS HAUJIy4lIEro pelieHus B
MPUKIAJHBIX 3a7a4ax




[IpumeneHnne npou3BOIHOM JUIst
OTIpEe/IeTICHUSI CKOPOCTH U YCKOPECHHUS

15 nporiecca, 3a1aHHOT0 (OPMYIIOHN HITH
rpaduKom
[IpuMeHeHne npou3BOIHON IS

16 OTIPE/IENIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOT0 GopMyIIOH UTn
rpaduxkom

17 Komnozunus pyHkimii

18 Komnozunust pyHKIHi

19 Kommnozumust pyHKIHi

20 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

99 KOHTpOJELHaﬂ pabora: "I/ICCJ'IG,I[OBa}uII/Ie 20.10.23
(YHKIIHHA ¢ TTOMOTIIBIO TTPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cMbICI
WHTErpaja

97 Briuucnenue onpenenéHHOro MHTErpaia mno

¢dbopmyne Hetorona-JleloHmma




Beruncnenue onpenenéHHoro MHTerpaia 1o

28 ¢dopmyne Hetorona-JleliOamIa

29 [IpumeHeHne UHTErpaNa i HAXOXKACHUS
TIOMIA/IeH TUIOCKUX PUTYP

30 [IpumeneHne UHTErpaNa i HaXOXKACHUS
00BEMOB T€OMETPHUYECKHX TEI

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU

32 [Ipumeps! pemiennii qudppepeHnnanbHbIX
YpaBHEHUU
MareMaTHuecKkoe MOICITUPOBAHUE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBI0 (P PepeHIINATHHBIX
YpaBHEHUU

34 KOHTpom;Haﬂ pabora: "IlepBooOpa3Has u 10.11.2023
HHTErpan

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMcTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YPaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO 1
TPUTOHOMETPUUECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHHI C TIOMOIIIHIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH. 1 8.12.2023
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS 1
[I0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILIECHHS 1
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/IBI PELLIEHUS 1
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS 1

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




OcHoBHEIC MCTOAbI PCIICHUS

> norapu()MUIECKUX HEPABEHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(MUIECKUX HCPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HppalMOHAILHBIX HEPABCHCTB
58 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
61 I'padmaeckue MeTOIBI peleHUs
MppaIMOHAILHBIX YPaBHEHHN
62 I'padrueckre METOIbI peICHHS
MppaIMOHATBLHBIX YPaBHEHHUN
63 I'padrueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHH
64 I'padrueckue METOIbI pelICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padrueckre METO bl peLICHHS
norapu(pMUYECKUX YPaBHEHUH
66 I'padrueckre MeTO bl pelICHHS
norapu(h)MUUECKUX HEPABEHCTB
67 I'padmyeckue MeToab! penieHus

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




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
YpaBHEHUU

69

I'padmyaeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

72

KounTponsHas pabora: "UppannoHanbHele,
MOKa3aTeIbHbIE U JIOrapu(pMUUECKHE
HepaBeHcTBA"

26.01.24

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue omnepaiuu c
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHUCIIa

80 ®opmyia Myaspa. KopHu N-oii crenenu u3
KOMILJIEKCHOTO YHUCIIa
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 pelieHns pU3NIEeCKUX U FreOMETPUIECKUX
3a1a4
KonTponsnas pabora: "KomriiekcHbie

82 ; 16.02.24
qucna

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nensie yncna

85 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIbIX
qucen

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIBIX
qucen

g7 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEIIbIX
yucen: HOJ u HOK

88 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEINIBIX
yucen: HOJl u HOK

89 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEINIbIX
YHCEeN: OCTATKH [0 MOJTYJIIO

90 [IpuMeHeHue MPU3HAKOB AETMMOCTH LENIBIX
YHCEJl: OCTATKH [0 MOJYIIIO
[IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX

91 qucel: anroput™ EBknunaa i pemenHus

3aJa4 B ICJIbIX YHUCIax




92

KonTtponsnas padora: "Teopus menbix
yucen"

7.03.24

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI  CUCTEMBI-
CIIE/ICTBHS

95

OcHOBHEIE MCTOABI PECIICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAaJIbHBIX YPABHEHUI

96

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbIX
YpaBHEHUU

97

OcHOBHBIC MCTOABI PEIICHUSA CUCTEM U

COBOKYITHOCTEH MOKa3aTeJIbHbIX YPABHEHHI

98

OcCHOBHBIC MCTOABI PEIICHUSA CUCTEM U

COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPAaBHEHHI

99

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapupMudeckux
ypaBHEHUH

101

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peaNbHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yJIbTaTOB




HpI/IMCHeHI/Ie CHUCTCM K PCIICHHIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3

102 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
KHU3HU, THTEPIPETAIHS TOTYIEHHBIX
pe3yabTaToOB
[IpumMeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 13

103 pa3M4HBIX 00JIacTeil HAYKH U peabHOM
KU3HU, THTEPIPETAIHS TIOTYIEHHBIX
pe3yabTaToOB
Kontponbras padota: "Cuctemsr

104 paroHATBFHBIX, UPPAIIMOHATHHBIX 59.03.24
MOKa3aTeIBHBIX U JIOTApU(YMUIECKAX
ypaBHeHUI"

105 PanmionansHbIE ypaBHEHUS ¢ TapaMeTpamMu

106 PanmionansHbIC HEPABEHCTBA C TTapaMETPaMHU

107 PanmionanbHbIE CUCTEMBI C TapaMeTpamMu

108 HppanuoHaisHbie ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [Toka3aTenbHbIC ypaBHEHHUS, HEPABEHCTBA C
napaMmeTpamMu

111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapugmuueckie ypaBHEHHS, HEpAaBEHCTBA
C mapaMeTpaMu

113 Jlorapugmuueckue CuCTEMbI ¢ apaMeTpaMu

114 Tpuronomerpudeckue ypaBHEHUS C

napameTpamMu




115

TpuronomeTpuueckue HEPaBEHCTBA C
napaMmeTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[Toctpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYALMH C MOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHUM C
napaMeTpamu

119

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPAaBHEHUM C
rnapamMmeTpamMmu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

30.04.24

121

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06061IeHNE, cCCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06061IeHNE, cCCTEeMAaTH3aIUs
3HaHui: "YpaBHeHus. CucreMbl ypaBHEHH"

124

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "HepaBencrsa"

125

[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS
3HaHui: "HepaBencrsa"




126 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHuii: "lIponsBoHas u e€ npuMeHeHue"

129 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHuii: "[IpousBoanas u e€ npuMeHeHue"

130 [ToBTOpEenue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMNK"

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHkIUNK"

133 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHkIUK"

134 Hrorosas koHTpoJIbHAs paboTa 1 20.05.24

135 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIINAS 1
3HAHHUH

136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMAaTU3aINAS 1
3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka AnreOpa W Hayana maremaruueckoro ananusa / 10 kmace /
Mopakoeuu A.I'. / MHemo3uHa
3agaunuk Anreopa / 10kinace / Mopakosuu A.I'. / Muemo3uHa
Marematuka Anrebpa v Hayana matemaTuueckoro aHanusa / 11 kmacc /
Mopakosuu A.I'. / MEeMo3uHa
Bagaunuk Anreopa / 11kmacc / Mopakosuu A.I'. / Muemo3uHa
METOANYECKHUE MATEPHUAJIbI IS YUYUTEJIA

http://window.edu.ru

www.1september.ru

https://uchebnik.mos.ru

https://www.yaklass.ru

https://resh.edu.ru

www.tulaschool.ru

www.planetashkol.ru

www.school-collection.edu.ru

[legarornyeckrii SHIUKIONEIUYCCKUN CIIOBAPh
PyOGpukoH: SHIMKIOTIEAUH, CIIOBApH, CIIPABOYHUKHU
MynestrJlekc Online: anexTpoHHBIC CJIOBapH OHJIAIH

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://mathnet.spb.ru - «Cait »iemeHTapHOM MareMaTuku JIMutpus

Lymmnay.
http://www.problems.ru - «3amaun»

https://m.edso0.ru



http://window.edu.ru/
http://www.1september.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.tulaschool.ru/
http://www.planetashkol.ru/
http://www.school-collection.edu.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
https://m.edsoo.ru/

