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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil kKype «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIU3ay SIBISAETCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpOTrpaMme cpeaHero oodiiero oOpa3oBaHus,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIeUnBaET UHCTPYMEHTAIBHYIO 0a3y s
M3YUEHUsSI BCEX €CTECTBEHHO-HAY4YHBIX KYpCOB, a C JpYyrod CTOPOHHI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIuXcsi Ha YPOBHE,
HEOOXOIUMOM IS OCBOEHUS UWH(OpMaTHKH, OONIECTBO3HAHUS, HWCTOPHH,
CJIOBECHOCTH M JPYrUX JuclMIUIMH. B pamkax paHHOTO ydeOHOro Kypca
oOydJaromuecs: OBJIaJICBAIOT YHUBEPCAJIBbHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopasi GOpPMYyJIUPYET CBOU JOCTHXKEHHUS B MaTeMaTHUeCKOM dopme.

VYueOHbIi Kypc anreOpsl U Hayajdl MaTeMaTUYECKOr0 aHAIN3a 3aKjiabiBaeT
OCHOBY Il YCIEIIHOTO OBJAaJACHUS 3aKOHaMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHM, TIO3BOJISIET OPUEHTHUPOBATBCS B COBPEMEHHBIX IHHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIIOJB30BaTh WX JJIsSI JAJIbHEHIIIETO
oOpa3oBaHuss W B TIOBCEJHEBHOW KU3HH. B TO e BpeMs OBIajecHUC
a0CTpaKTHBIMU ¥  JIOTUYECKH CTPOTUMHU KOHCTPYKLIMSIMHU  anredpbl U
MaTEMaTUYECKOTO aHalli3a pa3BUBAET YMEHHE HAxXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTb, JIOKA3bIBATh YTBEPHKACHUS C TIOMOIIBI0 MUHIYKIIAU
U paccyXaaTh NEIyKTHUBHO, HCIOJIb30BaTh OOOOIIEHHME W KOHKPETH3AIHUIO,
abcTparupoBaHve M aHaJloOTHi0, (GOPMHUPYET KpPEaTUBHOE W KPUTHUUYECKOE
MBIIIIJICHUE.

B xone m3ydenust yueOHOro kypca «Airedpa v Hayaia MaTeMaTU4ecKOTo
aHanM3ay» oOyYaronIMecs MOoTy4yaloT HOBBIUA OMBIT PEIICHUs MPUKIAIHBIX 3a/1a4,
CaMOCTOSITEJILHOTO ~ TMOCTPOCHMSI ~ MAaTeMAaTHUYECKUX  MOJIeNIeH  peajbHBIX
CUTYalllii, MTHTEPIPETAIIMU TTOJYUYECHHBIX PEIICHHU, 3HAKOMSTCS C MpUMepaMu
MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbiit Kypc 001a1aeT 3HAYUTEIBHBIM BOCTIUTATEIbHBIM MMOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Y4eOHbI MmaTepual, CIoCOOCTBYIOIINN
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4yepe3 crnenupuKy ydeOHOH
JESTENBHOCTH, TPEOYIOMEeH NPOJOIKUTEIHPHOW KOHIICHTPAIIMN BHUMAHWS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM W OTBETCTBEHHOCTH 3a IOJYyYEHHbIN
pe3yibTar.

B ocHoBe meTomukm oOydeHwsi anreOpe W HadajaM MaTeMaTUYecKOTO
aHaJIM3a JISKUT JCATEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.



B crpykType yueOHOro kypca «Ainredpa M Hayajla MaTeMaTUYECKOTO
aHaJIu3a» BBIJEJEHBI CIENYIOIUE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucnma wu BeuuciaeHUsA», «DOyHKIMU W Tpadukuy, «YpaBHEHUS U
HepaBeHCTBay», «Hauana mareMaTrieckoro aHaimuza», « MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE colepKaTeIbHO-METOJUYECKHE JIMHUU U3Y4aloTcs  Ha
MPOTSHKEHUU JIBYX JIeT 0OOy4YeHMs] Ha YPOBHE CpeHEro oO0Iiero oopa3zoBaHus,
€CTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMu
u pasnenamu. J[aHHBIM y4eOHBIN KypcC SBISETCS WHTETPATUBHBIM, MOCKOIBKY
o0beIUHIET B cebe cojepkaHue HECKOJIBKUX MaTeMaTUYeCKUX IUCIUILUIVH,
TaKMX Kak anrebpa, TPUTOHOMETpPHS, MATEeMaTUYECKUM aHaau3, Teopus
MHOXECTB, MaTeMaruueckas Joruka u japyrue. Ilo wmepe Toro Kkak
oOydJaroluecs: OBJIaJIeBalOT BCE Oosiee MHUPOKUM MAaTEMAaTUUECKUM arlnapaToM,
y HUX TMOCIEI0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKYI0O MOJCNIb pEaJTbHOM  CHUTyallud, NPUMEHATh 3HAHUA,
MOJIYYEHHBIE TIPU WM3YyUYCHHH y4eOHOTro Kypca, JUIsl PEIICHUS CaMOCTOSATEIbHO
chopMyJIMPOBAaHHOW MaTEMaTHUYECKOW 3aJaud, a 3aTeM MHTEPIPETUPOBATH
CBOM OTBET.

CopepxxarenbHo-MeToANYeCcKass JMHUS  «Yucma W BBIYHCICHUS
3aBepiaeT (OPMUPOBAHHWE HABBIKOB HMCIOJIB30BAHMS JEHUCTBUTENBHBIX UYUCE,
KOTOpO€ OBLI0 HAaYaTO Ha YPOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe
cpenHero oOuiero oopasoBaHusi 0co00e BHUMAHHE yJemsieTcss POopMUPOBAHUIO
HABBIKOB PAIlMOHAJIBHBIX BBIYHMCICHUN, BKJIIOYAIONIUX B ce0s MCIOJIb30BaHHE
pasnu4HbBIX (OpM 3alMCHU YUCIa, YMEHHE JeNaTh MPHUKUIKY, BBITOIHATH
npuOIMKEHHBIE BBIUMCICHUS, OLICHUBATh YHCIIOBBIE BBIpaXEHHs, paboTaTh C
MAaTEMaTUYECKUMU KOHCTAaHTaAaMHU. 3HAKOMble OOYy4YaloImUMCS MHOXECTBA
HATypaIbHBIX, IEJbIX, PAIIMOHATIBHBIX U IEUCTBUTEIHLHBIX YUCEN JOMOIHSIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHuCeld. B KaxaoM H3 3THUX MHOXECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUYECKUE 3a[aud U OMEpPAINU:
JIEJICHUE HAIleJI0, OINEpPUPOBAHME OCTATKAaMH HAa MHOXKECTBE LIEJbIX YHCEN,
0CcOOBIE CBOMCTBA PAIMOHAIBHBIX U UPPANMOHATIBHBIX YKCEN, apu(hMETHICCKUE
omnepaluy, a TakKe W3BJICYEHUE KOpPHSA HATypajJbHOM CTENEHH Ha MHO>KECTBE
KOMIUIEKCHBIX 4ucell. braronaps mocieqoBaTeIbHOMY pacIIUPEHUIO Kpyra
UCIIOIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMM MX HPUMEHEHUS Jis
pEelICHHs] Pa3TUYHBIX 3a1ad  (OpMHUPYETCS TPEACTaBICHWE O EIUHCTBE
MaTeMaTUKU KaK HayKu U €€ POJIM B MOCTPOCHUU MOJENEH peallbHOro Mupa,
IIMPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3ALIMS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHUU BCETO
00ydeHHMs1 Ha YpOBHE CpPEIHEro oOIero oopa3oBaHUs, MOCKOJBKY B KaKIOM



pazaene IIporpaMmbl mpeayCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3ajad. B
pe3yibTate O00yyaroluecss OBJIAACBAIOT PA3TUYHBIMH METOJIAMHU  PEILICHUS
pallMOHATBHBIX, HPPAlMOHATBHBIX, TMOKa3aTEIbHBIX, JOrapuOMHUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
coaepxkamux mnapameTpel. [losydyeHHbIE YMEHUS HIMPOKO HMCHONB3YIOTCS MpHU
UCCIEIOBaHUM  (PYHKIIMH C TOMOLIbIO MPOU3BOJHON, TMpU  PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XJIEHHWE HauOOJBIIMX W HAUMEHBIIHNX
3HaueHui QyHkiuu. J[aHHas conepxaTenbHas JIMHUS BKIIOYAET B ce0S TaKKe
dbopmMupoBaHue yMEHUN BBITIOJHATH pacdy€Thl MO GopmysaMm, mpeoOpa3oBaHuUs
pallMOHATBLHBIX, HUPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPpAKEHUU, a
TaK)Ke BBIPAKECHUH, COJIEpKAIUX CTENEeHU U JiorapudMbl. biaromgapst uzy4eHuto
anreOpanyeckoro  Marepuanga  MPOUCXOAUT  JajbHEWIlee  pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUIEHUS O0ydYaromuxcs, GOpMUPYOTCS
HABBIKM JICIYKTUBHBIX PACCYXXJICHUM, pabOThl ¢ CHUMBOJIbBHBIMHU (HOpMaMu,
NPEJCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJE PaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraet dQpQeKTUBHbIE MHCTPYMEHTBI JIJIsi PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAndeckass JUHUS «DyHKIUMU U TpaduKu» TECHO
NEeperieTaeTcsl ¢ APYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIE 3aJa€T TOCJEI0BAaTEIbHOCTh MW3Y4Y€HUs Marepuana. H3ydeHwue
CTENICHHOW, TOKa3aTeIbHOM, JOrapuMUUYECKOH ¢ TPUTOHOMETPUUYECKHUX
GbyHKIMN, UX CBOMCTB W TpadUKOB, WCIOJIb30BaHUE (YHKIMH IJIs1 pEIICHUS
3a/1ay U3 JPYruxX y4eOHBIX MPEIMETOB U PEAbHOM KU3HHU TECHO CBA3AHO KaK C
MaTE€MaTHYECKUM aHaJIU30M, TaK U C PEIICEHUEM ypaBHEHUW U HepaBeHCTB. [Ipu
TOM OOJBIIIOE BHUMAaHUE YAeseTcs (QOPMUPOBAHHIO YMEHHS BBIPAXKAThH
dbopMynamMu 3aBUCUMOCTH MEXIY pa3IWYHBIMH BEIWYMHAMHU, HCCIEIOBATH
MOJIy4eHHbIE (DYHKITNH, CTPOUTH UX rpaduku. Matepuai 3TOi coaepKaTeIbHON
JUHUW HalEJIeH Ha pa3BUTHE YMEHHUU W HABBIKOB, MO3BOJISIIOIIMX BBIPAXKAThH
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTHIECKOM,
rpaduyeckoi M CIOBEeCHOW. FEro m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMHUYECKOTO MBIIUICHHSI, CHIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIINH,
HCIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana MmaTeMaTnueckoro aHajan3a MO3BOJISIET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJIHBIX
3a/1a4, JOCTYNHBIX OOyYaroUMMCs, TaK KaK y HHUX MOSBISIETCS BO3MO>KHOCTb
CTpOUTHh TpadUKu CIHOXKHBIX (PYHKIMHI, ONpeneisiTh WX HauOOJbIINE U
HaUMEHBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIaAu GUryp u oObEMBI TE, HAXOIUTh



CKOPOCTH M YCKOPEHHsI MPOLECCOB. J[aHHas coaepKaTenbHas JIMHUS OTKPHIBACT
HOBBIE BO3MOYKHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJIECNIEH pealbHbIX
CUTYyallMil, TTO3BOJISICT HAXOJWTh HAWIYYIIEE PEUICHUE B MPUKIAAHBIX, B TOM
YUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYecKoro  aHajau3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOTO U KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IMPOSIBIICHUA 3aKOHOB MAaTEMAaTUKU B HAayKe, TEXHUKE U
uckycctBe. O0yyaronyecs y3HaT O BBIJAIOUIUXCS pe3ybTaTax, MOJTYyYEHHBIX
B XOJI€ PAa3BUTHS MaTEMATUKHU KaK HayKH, U 00 UX aBTOpaX.

CoaepxartenbHO-MeTOAMYECKAsA TUHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET
B ce0sl AJIEMEHThl TEOPUU MHOXKECTB U MaTeMAaTHYECKOW JIOTUKH. TeopeTUukKo-
MHOKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJIbHOMU
MaTeMaTHK{ W MpejiaraloT HanboJyiee YHUBEPCAIBHBIN S3BIK, 00BEIUHSIONTUN
BCE pa3liesibl MaTeMaTUKU W €€ TPUIIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIC
MaTeMaTUYECKUE NUCUUILUIMHBI U UX TPUIIOKEHUS B enuHoe 1enoe. [Toaromy
BOXHO JIlaTb  BO3MOXHOCTh  OOydYarolIeMycCs TOHHMaTh  TEOPETHUKO-
MHO>KE€CTBEHHBIN SA3bIK COBPEMEHHOW MATEMaTUKH M HUCIOJb30BaTh €ro JJid
BBIPAXKEHUSI CBOMX MbICieil. JIpyruM BaKHBIM NPHU3HAKOM MAaTEMaTUKH Kak
HAyKd CJIeAyeT MPU3HATh CBOWCTBEHHYID €W CTPOrocTh OOOCHOBAaHHMM U
CI€0OBaHUE  OMNPENECIEHHBIM  MpaBWIAM  IOCTPOCHUS  J1I0KA3aTENbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUSI OO0y4YalolmUXCs, TMO3BOJISIET WM CTPOUTH CBOH
pacCy>KJIeHUSI Ha OCHOBE JIOTHYECKUX TpaBmi, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «Anrebpa ¥ Hayaima MaTeMaTHUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJIEIMPOBAHNUS, KOTOPHIE MPU3BaHbI
CrocoOCTBOBaTh (HOPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peallbHbIX
CUTyalllid, MCCIEOBAHUS STUX MOJENeH C TOMOIIBIO ammapara aiareOpbl U
MAaTEMaTHYECKOr0 aHaIn3a, UHTEPIPETALNN MOJIYYEHHBIX PE3YyJbTaTOB. Takue
3aJJaHUSI BIUIETEHBl B KaXKIbIM M3 Pa3lelIOB IMPOrPAMMBI, IOCKOJIBKY BECH
Marepuall yu4eOHOTO Kypca LIUPOKO HMCHOJIb3YETCS I PEIICHUs MPUKIATHBIX
3amad. Ilpum pelieHUMM peanbHBIX MPAKTUYECKUX 3a7ady  oOydaroliuecs
pa3BUBAIOT  HAOMIOJATEIbHOCTh, YMEHHUE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCs, MCIOIH30BATh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBATH
npobnemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX
3aJ1ay OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TEM y4eOHOTO Kypca «Anredpa
Y Ha4aJIa MaTEMaTUYECKOTO aHAIU3a.



Ha wu3ydenne ydeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEAEIO), B
11 xnacce — 136 yacoB (4 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOH, TPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. I[Ipumenenue npoOei M MPOLIEHTOB s
pelIeHUs] MPUKIAIHBIX 3aJlad M3 Pa3IMYHbIX OTpacield 3HAHUW M PealbHOU
KHU3ZHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JEeWCTBUTEIBHBIMU  YHuCIaMu. Moayib
JNEUCTBUTENILHOTO 4YHCIa U ero cBoicTBa. [IpuOnamkEHHbIE BBIYUCICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1ensiM nokazaresneMmM. bunom HeroTtona. Hcenosb3oBaHue
noaxoasnie  GOpMbI  3amUCU  JEUCTBUTENBHBIX YHUCENT JUIS  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3aTeJeM U €€ CBOMCTBA, CTENEHb C
NEHUCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsTuuHble W HaATypaibHBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAaHT'€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. APKCUHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIE NPEOOpa30oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpPABHEHUSI U ypaBHEHUA-CIIeICTBUS. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrO4YJIEHBI OT OJHOW NMEpEeMEHHOM. JleleHrne MHOro4YJIeHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJNbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUH, COJIEPXKAIINX CTETICHH W KOPHHU.

WUppanuoHnanbHble  ypaBHEHUSI. OCHOBHbIE ~ METOAbl  pEILICHHUS
UppAIMOHAIBHBIX YPABHEHHI.

[lokazarenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpKAITUX JTOTApUPMBI.



Jlorapupmuueckue  ypaBHeHus.  OCHOBHbIE ~ METOAbl  pELIEHUs
Jorapu(pMUYECKUX YpaBHEHUIA.

OcHoBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. IIpeo6GpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHHIA. Permenne TPUTOHOMETPUIECKUX
YPaBHEHUM.

Pemienue cucrtem JMHENMHBIX ypaBHEHHMU. MaTpuua CUCTEMBl JTUHEUHBIX
ypaBHeHU. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOWCTBA, BBIUMCJICHHE €ro 3HAYCHHS, NPUMEHEHHE ONPEACIUTENs s
pellleHus] CUCTEMbI JIMHEHHBIX ypaBHEHHH. PemieHue mNpukiIagHbIX 3agad C
MOMOIIBIO CHCTEMbI JIMHEHHBIX ypaBHEHUWH. lccienoBaHue TOCTPOSHHOM
MOJIEJTH C TIOMOIIBIO MATPHI] U OTIPEJICIIUTEICH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENEH pealbHOW CUTYallMHd C MOMOIIBIO
ypaBHEHUI 1 HepaBeHCTB. [[piMeHEHNE ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/ad W 3a/ad U3 Pa3IMIHbIX 00JIACTeH HAyKH W peabHOU
KHU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMSA, crnocoObl 3ananus (QyHKuu. B3aumHo oOpaTHbie ¢GYHKIHU.
Komnosunus dyukmuit. ['paduk dyaknuu. DnemeHTapHbIe TpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

O6nactp onpenieIeHUs: 1 MHOXKECTBO 3HaUeHU QyHkiuu. Hynu ¢dyHkumu.
[IpoMexxyTku  3HaKOMOCTOSHCTBA.  UETHbIe M HEYETHbIE  (PYHKIIUH.
[lepuonuueckue  QyHkiuu.  [IpoMexyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl 1 MUHUMYMBI QyHKIuu. HaunbGonbiliee 1 HauMeHbIlIee 3HAYCHUS
GyHKIMM HA TTPOMEXKYTKE.

Jluneiinas, KBagpaTU4YHAs W JPOOHO-TMHEHHAS (PYHKIIUUA. DJIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE MX TPaUKOB.

CrernenHas (yHKIMS C HATYPAJIBbHBIM U LIENBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHW Kak (QyHKIUH OOpaTHOI
CTETICHU C HATYPaJIbHBIM MTOKa3aTeIIEM.

[loka3zatenbHast u morapudpmuyueckas GyHKIMHA, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TSl peICHUST YPAaBHEHU.

Tpuronomerpuueckasi OKpy>XHOCTb, OIpEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEATBbHBIX TMPOIECCAX W SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauajsa MaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTenpHOCTH, cIOCOOBI 3aaHUs IIOCHEAOBaTEIbHOCTEH. Merton
MaTeMaTHIECKOM WHYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC



[IOCJICI0BATEILHOCTH. VICTOpUs BOSBHUKHOBEHUS MATEMAaTUYECKOI0 aHAJIN3a KaK
aHaJIn3a OECKOHEYHO MAJIbIX.

Apudpmernyeckas U TEOMETpUYECKas  IMPOrpeccud. becKoHeyHo
yObIBaromas reomerpuueckas nporpeccus. Cymma O€CKOHEUHO YyObIBaIOILEH
F€OMETPUYECKON IIPOrpeCcCUU. JIMHENHBIM U DKCIIOHEHIMAJIbHBIM pocT. Yucmuo
e. dopmyna CIOXHBIX IIPOLEHTOB. Mcnonb30BaHKue MPOrpecCuy sl peLIeHUs
pealbHBIX 3a7a4 IIPUKIAAHOTO XapaKTepa.

HenpepoiBHble GyHKIMHM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkiuid. CBolcTBa (YHKUMI HENPEpBIBHBIX Ha OTpe3ke. Meroa
VUHTEPBAJIOB Ul pelIeHUs HepaBeHCTB. [IprumeHeHne CBOWMCTB HENPEPBIBHBIX
GyHKUMN 111 perieHus 3a1ay.

Ilepeass  u  BrOpas  mpousBojaHble  QyHKIMU.  OmnpejeneHue,
r€OMETPUYECKUH U (PU3MYECKUM  CMBICI  MPOU3BOJHOW.  YpaBHEHHE
KacaTeJabHOU K TpaduKy (PpyHKIIHH.

[IpousBoanbie  snmeMeHTapHbIX  GyHKUMiA. [Ipous3BoaHast  cymMBlI,
NPOU3BEICHHUS], YACTHOTO U KOMIO3ULIUU (DYHKITHIA.

MHo:xecTBa U JIOTMKA

MHoOXxecTBO, onepanuyd HaJ MHOXKECTBAMHU M HUX CBOWCTBA. [luarpammsbl
Olinepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO —amnmnapara Ui
OIMCAHUs PEAIBHBIX INPOLECCOB U SABJICHUH, IIPU PELICHUU 3aa4 U3 APYIUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIECTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbubie u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTH
HEIBIX YUCeN, HauOonpIuil obmui nenurens (nanee — HOJl) n HammensbIee
obmree kpatHoe (nanee — HOK), octaTkoB o momyinto, anroputma EBknnna st
peuieHns 3a7a4 B UEJbIX YUCax.

Kommnekcupie uncna. Anrebpanyeckas W TpUTOHOMETpUYecKas (HOpMbl
3aMMCH KOMIUIEKCHOTO 4YHuCiIa. Apu(METHUYECKHE OmNeparii ¢ KOMIUIEKCHBIMU
yuciamu. M3o00pakeHne KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oil cTeneHH U3 KOMIUIEKCHOTO YHCIIA.
[IpumeHeHne  KOMIUIGKCHBIX  YHICENl  JJIsi  perieHuss  (QU3U4YecKux |
r€OMETPUYECKHUX 3a/1au.

YpaBHeHUS 1 HEPpABEHCTBA



Cucrtema M COBOKYNHOCTh YpaBHEHHW M HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCWIBHBIE HEPABEHCTBA.
OTbop KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUW C  MOMOUIbIO

TPUTOHOMETPUYECKOM OKPY’KHOCTH. Pewenne TPUTOHOMETPUUECKUX
HEPABEHCTB.

OcCHOBHBIE METOJbl pEUICHUS MOKA3aTEeNbHbIX U JOrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PEUIEHUS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CUCTEM M  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7la4 M 3a7a4 M3 Pa3IUYHBIX 00JlacTell HAyKd U peatbHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padux komnoszunmu ¢yHkuuid. ['eomerpudyeckne oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckue meTonbl pelieHus: ypaBHEHU U HepaBeHCTB. I paduueckue
METO/bI pEUICHU 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpaduxoB GYHKUUNA JUIsl MCCIENOBAaHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPbhI€ BO3HUKAIOT MPH PELICHUHU 3a7a4 U3 IPYTUX YUEOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajmu3a

[IpuMeHeHne TPOU3BOIHON K UCCIACAOBAHNIO (PYHKIIUM HAa MOHOTOHHOCTH
U DJKCTpeMyMbl. HaxokneHue HauOONbIIEr0o W HAaWMEHBIIEro 3HA4YeHUU
HENpepbIBHON (YHKIIMHN HAa OTPE3Ke.

IIpuMeHeHne NpoOU3BOAHON Ul HAXOXKACHUS HAWIIydlIero pPELICHUs B
IIPUKIIAJHBIX 3a/1adax, I ONpENEICHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEepBOOOpa3HbIX. [lepBooOpasHbie
anemMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs! TEPBOOOPAHBIX.

Nuterpan.  I'eomerpuuecknii  CMBICI  HHTErpayia.  BberuucieHue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlelOnura.

[Ipumenenne wHTETrpana JJIS HAXOXKICHUS IUIOMAeH TIOCKUX (Guryp u
00BEMOB TEOMETPUIECKUX TETI.



[Tpumepsl pemennid quddepeHunanbHbIX ypaBHeHU. Maremarudeckoe
MOJICJIMPOBAHUE peaTbHBIX MPOLECCOB C IMOMOIIbIO U} PEepeHIINaATbHBIX
YpPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA MW  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM VYPOBEHbL) HA VPOBHE CPEJJHET'O OBIIET'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMH  OOyYarIierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEJACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTY]D, SIBJICHUMH,
npoleayp TpaxkJaHCKoro oOiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHUCKON Tpa)KJaHCKOM MICHTHYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, [ICHHOCTHOE OTHOIIIEHUE
K JOCTHKEHHSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKON
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE IyXOBHBIX LEHHOCTE! POCCHUICKOTO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHUSA,
CBA3aHHOIO C MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKH U
NEATENIbHOCTBIO  yYEHOrO0, OCO3HAaHUE JIMYHOINO BKJIAJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYas 3CTETUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad4, pelLIeHnH, pacCyXIeHUH,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTh YMEHUS TIPUMEHSITh MAaTeMAaTUYECKUE 3HAHUS B
WHTEpEcax 3J0pOBOTO H 0Oe3omacHOro o0pa3a JKHW3HHM, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (30POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATAN W OTIbIXA, PETyJsipHas (pu3ndeckas aKTHBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATEeNbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K TpPYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun M peanu30BbIBATH COOCTBEHHBIE >KU3HECHHBIC IIJIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUIO Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, TMOHUMAHHE BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJllbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTalUs Ha TPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIs peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJITAaHUPOBAHHUE MOCTYIIKOB U OLEHKH UX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW MPAaKTHKW, T[OHUMaHUE
MaTEMaTUYECKON HayKHU Kak chepbl YeIOBEUYECKOW AESTENBHOCTH, JTAINOB €€
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LMBUJIM3ALMHU, OBJAJEHUE SI3BIKOM
MaT€MAaTUKA M MaTeMaTU4YeCKOW KyJIbTypOW KaK CpPEIACTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIISAITh NMPOEKTHYI0 U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble 1ornueckue AecTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
OTIpEeJICIICHHUSI MOHSITHA, yCTaHABJIUBATh CYIIECTBEHHBI  TPHU3HAK
KIaccu(uKanuu, OCHOBaHUSA g OOOOIICHWs W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIbHBIC, CIMHUYHBIE, YaCTHBIC M OOIINE, YCIOBHBIC;

BBISBJISITh ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MPOTUBOpeYrs B paKTax, JAHHBIX, HAOIIOMICHHUSIX U YTBEPKACHUIX, TIpe/jiarath
KPUTEPHH JIJIs1 BBISIBIICHUST 3aKOHOMEPHOCTEH M TIPOTUBOPCUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTebCTBA MaTeMaTUYEeCKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT NPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
NPUBOJUTh TPUMEPbHl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
CYXKICHUS U BBIBOJIbI;

BbIOMpaTh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
dopMynHpoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHUE M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMM, IIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOIOJCHUs, MCCIEA0BaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000ILEHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLECCa, a TAKXKE BBIJBUTaTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOIPOC U IS PELICHMS 3a]a4H;

BBIOMpaTh  MHQOpPMALMIO W3  HCTOYHMKOB  pA3IWYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIINIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHMBATh HaJEKHOCTh uH(popmManuu o CaMOCTOSITEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJEHHUSI B COOTBETCTBUH C
YCJIOBUSIMH M LEISIMU OOLIEHUS, SICHO, TOUHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY



3pEHHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS MO XOAY PELICHUS
3a/1ayu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYXJAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJemMbl, pelaeMol 3ajJadyd, BBICKA3bIBaTh MJIEHU, HAlEJIEHHbIE HA TMOUCK
pELICHUs], COMOCTABIATh CBOM CYKIEHHUS C CYXACHUSAMHU IPYIHMX YYaCTHHUKOB
auanora, OOHapyKUBaTh pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIsATh  pe3yjbTaThl  pelIeHus  3a7auyd,  SKCIEPHUMEHTa,
UCCIIeIOBAaHUs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpATh (hOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yUeOHbIe TeHCTBHS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a7a4H, BEHIOMPATh CIIOCOO pelIeHHUsI
C y4€TOM HMEIOUIUXCSA PECYpCcOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOMU
uH(pOpMAITIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJJIEKT:

BJa/JIe€Th HABBIKAMHM IIO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpIIAEMbIX JEHCTBUH W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJIaJIETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIllecca U pe3ysbTaTa
pelIeHHs] MaTeMaTU4eCKO! 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSM, OOBSICHATH
OPUYUHBI  JIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3ylbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHMMAaTh W  HCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOoThl MpU pEIIeHWH YYeOHBIX 3a/]ad, MPUHUMATH IIENb
COBMECTHOW JEeATETHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B TPYMMOBBIX opMax paboThl (00CYykaeHNsI, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMbI» W HWHbBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJAa B  OOWMH  MOPOAYKT MO  KPUTEPUSIM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJYYUT CICAYIOIIUE
MpEeAMETHBIE PE3YIbTAThI IO OTMIEIBHBIM TeMaM paboueil mporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yucia v BIYMCICHUS:

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIMOHATIBLHOE YMCIIO, OECKOHEUHAs
nepuoanydeckas JApoOb, TMPOIEHTHI, UPPAIMOHAIBLHOE YHCIO0, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCA;

OPUMEHATh JAPOOM M TPOLEHTHI IS PEIICHHsS TNPUKIAAHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHOW )KU3HU,

NPUMEHATh  TPUOMDKEHHBIC  BBIUMCICHHS, TIpaBUjiia  OKPYTJICHUS,
NPUKUIKY U OLICHKY Pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OIEpUPOBATH IMOHSATHEM: CTENIEHb C IIEJbIM IOKa3aTelieM,
UCIIOJIb30BaTh MOAXOASANIYI0 (opMy 3amucu JEeWCTBUTEIBHBIX YHUCEN s
pELICHUS NMPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(METUYECKUH  KOpPEHb
HaTypajabHOU CTEIICHH;

CBOOOJHO  OMepUpoBaTh IMOHATHEM: CTENEHb C  palMOHAIbHBIM
II0Ka3aTelIeM;

CBOOOJTHO OMEPHPOBATH TMOHATHUSAMU: JOrapudMm UHCIa, NECATUYHBIC U
HaTypaabHbIC TOTaPUPMBI;

CBOOOTHO OTEpUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOI'O apTyMEHTA;

ONEPUPOBATh IOHATUSMHU: ApPKCHUHYC, AapKKOCMHYC M  apKTaHIEHC
YUCIIOBOI'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMH:  TOXAECTBO,  ypaBHEHHE,
HEPABEHCTBO,  PAaBHOCWIbHBICE  YpPaBHEHHUS W yPaBHEHUS-CIEACTBHS,
PaBHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METOJbl PEIICHHUS pPAIMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPAaBHEHWUM, IPUMEHATH METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHITUSIMHU: MHOTOUYIEH OT OJHOW MEPEMEHHOMH,
MHOTOYJIEH C MeJbIMH KOd(ppUIIMEeHTaMU, KOPHU MHOTOWIEHa, NPUMEHSTh



JIeJICHUe MHOTOYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera s pewienus 3anay;

CBOOOJHO OIEPUPOBATHh MOHATUSAMH: CHCTEMa JIMHCHHBIX YpaBHCHUM,
MaTpuIla, ONPEACIUTEIbr MATPUIBI 2 X 2 W €ro IeOMETPUYECKUU CMBICI,
WCMOJIb30BaTh CBOMCTBA OMPEACHUTENS 2 X 2 NI BBIYMCICHUSI €r0 3HAYCHHS,
MPUMEHSTh OINPEACIUTEIN IS PEIICHUS CHUCTEMbl JIMHEHWHBIX YpaBHCHHIA,
MOJICIIUPOBATh pPEAIbHBIC CUTyallMd C TIOMOINBIO CHUCTEMBI JIMHCWHBIX
yYpaBHCHHM, HWCCIEA0BaTh TIOCTPOCHHBIC MOJCIH C IIOMOIIBI0 MATpPHUIl |
oTpeeuTeNIeH, MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBAa JICWCTBHH C KOPHAMH JUIS TIpeoOpa3oBaHUS
BBIPAKCHU;

BBITIOJHATE  MPEOOpPa30BaHUS YWCJIOBBIX BBIPAKCHUN, COJEpIKAIINX
CTCTICHU C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh cBoiicTBa  Jyiorapu(MoB TUTS npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOTHO OTNEPUPOBATH MOHATUSAMHU: UPPAIMOHAIIbHBIE, TIOKa3aTeIbHbIC U
JorapuMUYECKUE YpaBHCHUS, HAXOAUTh HMX PEIICHUS C IOMOIIBIO
PaBHOCWIBHBIX TIEPEXO0JI0B UM OCYIIECTBIISISI TPOBEPKY KOPHE;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE bopmyIbl TUTSI
npeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJTHO OMEpUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSITh HEoO0XoauMble (OPMYINBI  [Jisi pELIEHHWS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETTUPOBATh pEAbHbIE CHUTYalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIDQKEHUS, YpPaBHEHHWs, HEPABEHCTBA 110 YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arlapara anreopsbl.

DyHKUNH U TPAPUKH:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKIHS, CHOCOOBI 3aJaHus
¢GyHKIIMK, B3aUMHO OOpaTHbIE (QYHKIUUA, KOMIO3UIUS (GYHKIUH, Trpaduk
(GyHKITUH, BBITIOTHATD AJIEMEHTapHbIE peoOpa3oBaHus TpadukoB G yHKITUN;

CBOOOJTHO OMEPHUPOBATH MOHATUSMHU: 00JIACTh ONPENICTCHUS U MHOXKECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMHU: UYETHBIE W HEYETHBIE (YHKIIHH,
nepuogudeckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTU (PYHKITUU, MAKCUMYMBI
U MUHAMYMBI (YHKIIMW, HAUOOJbIIIee M HaUMEHbIee 3HaueHuEe (QYHKIUHU Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: CTEIICHHAs (QYHKIHS C HATYPAITbHBIM
U TIeJIBIM TTOKa3aTeNneM, rpauK CTENeHHOW (YHKIIMHA C HATYPAIBHBIM U 1ETBIM



nokasaresneM, rpauk KOpHs N-0il cTeneHu Kak (PyHKIMH OOpAaTHOM CTENEHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUpPOBATh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas U APOOHO-TMHENHHas
(YHKUMHU, BBINONHATh 3JIEMEHTApHOE UCCIENIOBaHUE M TOCTPOCHHE UX
rpaduKoB;

CBOOOJTHO OINEPUPOBATH MOHATHIMU: MOKa3aTeNbHAs U Jorapupmuyeckas
(GyHKIMHU, UX CBOMCTBA M rpauKH, UCHOJIb30BaTh UX rpaduKu JJIs pelieHus
YPaBHEHUM;

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYHKIUN JUIsl HMCCIEAOBaHMUS MPOLECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIPAKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMM;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: apuMeTHUecKass U reoMeTpruiecKas
nporpeccusi, 06CKOHEUHO yObIBaIoIasi reOMeTpuyecKas Mporpeccusi, TMHEHHBIN
U OKCIOHEHLMAIbHBIA poCT, (opMyla CIOXKHBIX MPOIEHTOB, HMEThH
[IPEJICTABIECHUE O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCHU U1l PELICHHs PEajbHBIX 3a/1ad IPUKIAJTHOIO

XapakTepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TOCIEAOBATENBHOCTh, CIOCOOBI
3a/IaHus MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTrpaHUYECHHbIE

MOCJIEIOBATENIBHOCTH, ITOHUMATh OCHOBBI 3apPOXKJICHHS MAaTeMaTHYECKOIO
aHanM3a Kak aHan3a 0ECKOHEUHO MaJIbIX;

CBOOOJTHO OIMEpUPOBATh MOHATUSMU: HENpPEpPhIBHbIE (YHKIHUU, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINH;

CBOOOJTHO OMEpPUPOBATh MOHATHEM: (DYHKIIHS, HETPEpPBhIBHAS HAa OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKITUH JJI pEIIeHUs 3a/a4;

CBOOOJTHO OMEPHPOBATH MOHATHUSMHU: TE€pBas W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTeiabHas K rpaduky G yHKIINUH,

BBIUUCIISITh ~ MPOM3BOJHBIE CYMMBbI, TPOU3BEICHUS, YAaCTHOIO W
KOMIIO3UIMHU JIBYX (DYHKIIUM, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUCCKUN M (PU3UYECKUN CMBICT MPOW3BOAHOU IS
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJHO OMEepUpOBaTh TMOHSATUSMH: MHOXKECTBO, OIEpallid HaJ
MHOXECTBaMU;



HCIIOJIB30BATh TEOPETUKO-MHOMKECTBEHHBIM ammapar [Jid OIMCaHUs
peaNbHbIX MPOLIECCOB U SIBJICHUM, NMPU pPEIICHUH 3aJad U3 JAPYTUX y4eOHBIX
[IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: OINpPEIEICHHUE, TeOpeMa, ypaBHEHUE-
CIEe/ICTBHE,  CBOMCTBO  MAaTE€MaTHYECKOro  O0BEKTa,  JI0Ka3aTeJIbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuiicsi MOJYYUT CIEAYIOIIUE
IpeIMETHbIE PE3YJbTAThI IO OTACIbHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCICHHUSA:

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: HATypalbHOE M LEJI0€ YHUCIIO,
MHOKE€CTBA HAaTYypaJbHBIX U LEIBIX YUCET, UCIIOIb30BaTh IPU3HAKU JEITUMOCTH
uensix uucen, HOJ[ m HOK HaTypaibHBIX YuWcen s pELICHHs 3aaad,
IPUMEHATH AIrOpUT™ EBKIMAA;

CBOOOJTHO ONEPUPOBATH MOHSITHEM OCTaTKa IO MOJYJI0, 3alHChIBAThH
HaTypaJbHbIC YNCIIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OTEpPUPOBATH MOHITHUSIMU: KOMIUIEKCHOE YHMCIO U MHOYXECTBO
KOMIUIEKCHBIX YHCEJl, IPEACTABIATh KOMIUIEKCHBIE YUCIIA B alredpandyeckou u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apU(PMETHUECKUE ONEpallud ¢ HUMHU
1 U300pakaTh Ha KOOPAUHATHON IUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOO/IHO OIEpPUPOBATh MOHATHAMU: UppallOHAIbHbIE, I0Ka3aTeIbHbIE U
jgorapu(MHUUECKUE HEpPaBEHCTBA, HAXOJAUTh HUX PpEUIEHUs C MOMOIIbIO
PAaBHOCHIIBHBIX IIEPEXO/I0B;

OCYILECTBIATh OTOOp KOpHEH MpH pEIIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOO/IHO OIEpPUPOBATh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HE0O0XoAuMble (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHITUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUMN
U HEPABEHCTB, PABHOCUIIBHBIE CUCTEMBI MU CHUCTEMBI-CICACTBUS, HAXOIUTH
pelmeHnss CHCTEMBl M COBOKYIIHOCTEM palMOHAIBHBIX, HWPPALHOHAJIBHBIX,
MOKa3aTeNIbHBIX U JIOTapU(PMUUYECKUX YPaBHEHNUN U HEPABEHCTB;

pelarthb paLMOHAIIBHEIE, UppalUOHaJIbHBIC, [I0Ka3aTeIbHBIC,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHMs M HEpPaBEHCTBA,
coaep Kale MOYIU U IMapamMeTpsl;

MPUMEHSATH I'papruecKue METOIbI AJI pELIeHUs] YPABHEHUI U HEPABEHCTB,
a TaKKe 3a7a4 ¢ IapaMeTpaMu;



MOJICJIUPOBATh pealbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXXCHHSI, YpaBHEHHs, HEPABEHCTBA M WX CHCTEMbI MO YCJIOBHIO 3a/1auH,
UCCJEeI0BAaTh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAHMEM afmapaTta aireopsl,
UHTEPIPETUPOBATH MOJYICHHBIN PE3yNIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TpauKU KOMIO3ULUUHM (YHKUUNA C MOMOIIBIO 3IEMEHTAPHOIO
MCCJIEeI0BAHUS U CBOMCTB KOMIO3UIIUMU ABYX ()YHKIIHIA;

CTPOUTh TE€OMETpUYEecCKHMe oO0Opa3bl YpaBHEHUW W HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOO/IHO OMEPHUPOBATH MOHATHAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIM;

NPUMEHATh (PYHKIMW TSI MOJEIMPOBAHUS W HCCICIOBAaHUS PEaTbHBIX
POILIECCOB.

Havajsa maTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh  NPOM3BOJIHYIO  JJIsi  HCcieAoBaHMs  (YHKUMMA  Ha
MOHOTOHHOCTH U DKCTPEMYMBIL;

HaXOJIWUTh HauOoJbIIee W HAUMEHBIIIee 3HAYCHHS (PYHKIIMN HETPEPHIBHOM
Ha OTpPE3KE;

UCMOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAaWIy4lIEero peIIeHUs B
OPUKIAAHBIX, B TOM YHUCJIE COLMAJIbHO-d)KOHOMHUYECKUX, 3aJadax, JJs
OIIpEe/IeNICHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aJaHHOro (GopMysod Win
rpaduKoM;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUAMU: IEPBOOOpPa3Hasi, OIpeneaEHHbIN
MHTETpajl, HaXOJUTh MEPBOOOpa3HbIE INEMEHTAapHbIX (YHKIUN U BBIYUCIATH
uHTerpal o popmyne Hetotona-JleiOnua;

HaXoIWTh IUIOUIAJM TIUJIOCKUX (Uryp U O0O0BEMBI Tel C IOMOLIBIO
MHTErpana;

UMETh TPEACTABICHUE O MaTeMaTHYECKOM MOJIEIMPOBAHUM Ha MpHUMEpe
coctaBiieHUs MU PepeHINATBHBIX YPaBHEHUH;

pelaTth NpHUKJIaJHble 3aaul, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U
(pu3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

DJIeKTPOHHbIE
(uu¢pposbie)
o0pa3zoBaTe/ibHbIE

pecypchbl

Buasbl
AeSITeIbHOCTH
o0yuaruuxcsi ¢
ydyeToMm padouei
NMPOrpamMMbl
BOCIUTAHUS

MHO0XecTBO IeHCTBUTEILHEIX YHCE.
MHuorounensl. PaninoHanbHble YypaBHEHHS U
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUH

24

https://resh.edu.ru/

Oecena o
MHUPOBO33PCHHUH,
COOTBETCTBYIOIIEM
COBPEMECHHOMY
YPOBHIO Pa3BUTHS
HayKH, TOTOBHOCTH K
Hay4YHO-
TEXHHUYECKOMY
TBOPYECTRBY,
3aMHTEPECOBAHHOCTD
B HAay4YHBIX 3HAHUSIX
00 ycTpoiicTBe Mupa
U o01IecTsa

Oyukiun 1 rpapuku. CreneHHas QyHKIUS C
L[EJIBIM TIOKa3aTeNIeM

12

https://resh.edu.ru/

JUaJor 00 yMEHHUH
HaXOJIUTh U
MIPUBOIUTH
KPUTHYECKHE
apryMEeHTHI B



https://resh.edu.ru/
https://resh.edu.ru/

OTHOIIICHUH
NEeUCTBUH U
CYKJIEHUH IPYrUX,
CHOKOMHO U
pa3syMHO
OTHOCHTBLCS K
KPUTUYECKUM
3aMEUaHUsIM B CBOU
aapec

ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU.
HppanunonanbHble ypaBHEHUS

15

https://resh.edu.ru/

Oecena o
MOTPEOHOCTH
TPYAUTHCS,
YBOXCHHUH K TPy U
JOIIIM TPY/Ia,
JIOOPOCOBECTHO H
TBOPYECKHU
OTHOCHUTBLCS K
Pa3HBIM BHJIaM
TPYAOBOH
IeITEIbHOCTH

IToka3aTensHas (bYHKI_[I/IH. IToxa3aTensHbIC
YpaBHCHUA

10

https://resh.edu.ru/

IHAJIOT O
FOTOBHOCTH K
TPYIOBOM
poheCcCHOHATBHOM
JIeSITETLHOCTH KaK
BO3MO’KHOCTH
y4acTHsl B PELLICHUH



https://resh.edu.ru/
https://resh.edu.ru/

JIMYHBIX U
00IIIeCTBEHHBIX
npobiem

Jlorapudmuueckas QyHKIIHS.
JlorapudmMuueckue ypaBHEHUsI

18

https://resh.edu.ru/

Oecena o
CIOCOOHOCTH
KPUTHUYCCKH
OIICHUBATh
uH(pOpMaLHUIO ¢
pPa3HBIX MO3ULIHA,
pacrno3HaBaTh
MIPOTUBOPEYUS B
MH(OPMALMOHHBIX
MCTOYHUKAX

TpuronomeTrpruyeckue BeIpaXXeHUS U
ypaBHEHUS

22

https://resh.edu.ru/

JHAJIOT O
TFOTOBHOCTH U
CITOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO
Ha MPOTSHKCHUH
BCEH KU3HU

ITocnenoBaTrenbHOCTU U IIporpeccuun

10

https://resh.edu.ru/

Oecena o
TOTOBHOCTHU H
CIIOCOOHOCTH BECTHU
JIMAJIOT C IPYTUMH
JIIOIBMH, TOCTHTaTh
B3aMMOIIOHUMAaHUS,
COTpYIHUYATH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HenpepriBubie ¢pynkiuu. [IpousBonnas

20

https://resh.edu.ru/

Oecena o
TOTOBHOCTH
HpOTI/IBOCTOHTB
HJICOJIOT U
IKCTPEMH3Ma,
HallMOHAIN3Ma,
KOppYIIUHU U
]lpyrl/IM HCTAaTUBHBIM
ConuaJIbHbBIM
ABJICHUSIM

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUN

https://resh.edu.ru/

YMeHMe 0Ka3bIBaTh
MIEPBYIO TOMOIIIb,
Oecena o
CIIOCOOHOCTH K
COTIEPEIKMBAHUIO,
MTO3UTUBHOMY
OTHOIIIEHHUIO K
JIFOJSM, B TOM YHCJIE
K JIIOISIM C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMH,
OepexHoe
OTHOIIIEHHE K
3I0POBBIO

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

Buasbl
AeATEeJBLHOCTH
o0yuaruuxcsi ¢
Y4eTOM TPY/I0BOii
NMPOrpamMMbl
BOCIUTAHUS

HccnenoBanue GyHKIUN ¢ TTOMOIIBIO
MPOU3BOJHOM

22

https://resh.edu.ru/

becena o BeiOOpe
MyTEN TOCTHKEHUS
neyei,
TJIaHUPOBAHUH
peleHus
ITOCTaBJICHHBIX
3a7a4, ONTUMU3UPYS
MaTepHabHbIE U
HeMaTepHuaibHbIC
3aTpaThl.

I'paduku TpUrOHOMETPUYECKUX (PYHKIIHA.

TpI/IFOHOMeTpI/I‘-ICCKI/IC HCPAaBCHCTBA

14

https://resh.edu.ru/

Huanor 06 ymeHuun
HaxoJIUTh U
MPUBOJUTH
KPUTHUYECKHE
apryMeHThI B
OTHOLLIEHUH
JIEUCTBUAN U
CYXKJEHUH Ipyroro,
CIIOKOMHO Y pasyMHO



https://resh.edu.ru/
https://resh.edu.ru/

OTHOCHUTBCA K
KPUTHYCCKUM
3aMCYaHHUAM.

[IepBooOpa3Has 1 UHTETpa

12

https://resh.edu.ru/

becena o
MOTPeOHOCTH
TPYAUTHCS,
YBOXCHHUH K TPy U
JFO/ISIM TPYyJIa, O
JI0OPOCOBECTHOM U
TBOPYECKOM
OTHOIICHHUH K
pa3HbIM BHJIaM
TPYIOBOM
JESITeIbHOCTH.

WppanmonansHele, mokazareabHble U
norapu(pmMuUecKre HepaBeHCTBA

24

https://resh.edu.ru/

Jlmanor: TOTOBHOCTh
K
€aMOO0OCITy)KHBAHHIO,
BKJIFOYasi OOy4eHHE U
BBITIOJTHEHHE
JIOMAIITHUAX
00513aHHOCTEH.

KomruiexcHble unciia

10

https://resh.edu.ru/

becena o
CIIOCOOHOCTH
KPUTHYECKH
OILIEHUBATH U
WUHTEPIPETHPOBATH
uHpOpMaIIUIO C



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Pa3HbIX MO3ULIHNA U
pacrno3HaBaTh U
(buKCHpOBaTH
IIPOTUBOPEUUS B
MH(OPMALMOHHBIX
MCTOYHUKAX.

HarypaneHble u niensie uyncna

10

https://resh.edu.ru/

Hwuamor o
MHPOBO33PEHHH,
COOTBETCTBYIOLIEM
COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA
HAayKH, TOTOBHOCTH K
Hay4HO-
TEXHUYECKOMY
TBOPYECTBY

Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
MOKa3aTeJIbHbIX U JorapupMuuecKux
ypaBHEHUH

12

https://resh.edu.ru/

Becena o roroBHOCTH
M CIIOCOOHOCTH K
00pa3oBaHUIO U
€caM000pa30BaHUIO
Ha IPOTSHKCHUH BCel
JKH3HH

3amauu ¢ mapaMeTpamu

16

https://resh.edu.ru/

Oecena 00 ymeHUU
CaMOCTOSITEILHO
ONPECIIATD IEIIH,
3aJaBaTh apaMeTpbl
U KPUTEPUH, 110
KOTOPBIM MO>KHO



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OIIPENEIIUTh, YTO
1eNb JOCTUTHYTa

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

Oecena 00 yBaXKeHUU
BCCX BUIOB

b 16 https://resh.edu.ru/ coOcTBeHHOCTH, 00
3HAHUU
OCO3HAHHOM BBIOOpE
Oynyuiei npodeccuu
OBIIEE KOJIMYECTBO YACOB I1O0 136

[TPOI'PAMME



https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTtpoJbHbie op
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIE
padoThI
pecypcsl
1 MHo0kecTBO, Oniepaliy HaJl MHOKECTBAMU U 1
HUX CBOMCTBA 04.09.2023
2 narpaMMsl Diiiiepa-Berna 1
Jluarp P 04.09.2023
[TpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO
3 1
ammapata JjIsl pelIeHus 3a1a49 05.09.2023
Pammonansubie ynciaa. OOBLIKHOBEHHEIE U
4 €CITUYHBIE APOOH, IPOIEHTHI, 0ECKOHEUHEIE 1
8 APODH, TIp 05.09.2023
MePUOANIECKUE APOOH
Panumonansabie uncia. OOLIKHOBEHHBIE U
5 eCITUYHbBIE OPOOH, IPOIEHTHI, 0ECKOHEUHEIE 1
s P P 06.09.2023
MePUOANYECKHIE TPOOH
[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
6 1
penieHus MPUKIAIHBIX 3a1a4 06.09.2023
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
7 1
penieHus MPUKIAIHBIX 3a1a4 07.09.2023
3 JlericTBUTENbHBIEC YUCIIA. PallnoHaIbHEIE 1 1
WppalMOHabHBIE YHCIIa
9 ApupmeTrrueckue oneparum ¢ 1




I[GflCTBHTCJIBHBIMPI qucJjiaMu

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0

10 .
CBOMCTBa
[TpubnmkEHHBIC BEIYUCIICHUS, TIPABHIIA
11 OKpPYIVICHMS, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIYUCIICHUN
OCHOBHBIE METOJIbI PEIICHUS LETbIX U
12 JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHUS LETBIX U
13 IpOOHO-palMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS LETbIX U
14 IpOOHO-PalIMOHATFHBIX YPABHCHUH U
HEPaBEHCTB
MHOrouieHsl OT OJHON HEPEMEHHOM.
15 JleneHre MHOTOYJIEHA HA MHOTOYJICH C
ocratkoMm. Teopema bezy
16 MHoTrOo4JIEHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera
17 Pemenue cucreM TMHEWHBIX ypaBHEHUIN
18 Pemenue cucreM TMHEWHBIX ypaBHEHUI
Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.
19 Onpenenurens MaTpULbl 2X2, €ro

l"eOMeTpI/ILIeCKI/Iﬁ CMBICIT U CBOﬁCTBa;
BBIYHCJICHHUC €I'0 3HAYCHUA




20

Omnpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYECHUS

21

[IpuMeHeHue onpenennuTens Uil peueHus
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponbnas pabora: "PannonanbHele
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

DyHKIUSA, CTIOCOOBI 3aaHus (DYHKIIUH.
B3anmuo o6patubie pyHkiun. Kommosurus

byHKINNA

26

I'paduk dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHus: © MHOXKECTBO
3HaueHni ¢yHkiuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

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

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubiiee u HauMeHblIee 3HAYCHHUE
(GYHKIMHU Ha TPOMEXYTKE




JIuneiiHas, kKBajpaTUyHas ¥ IpoOHO-

30 .
TUHEWHas QYHKIUH

31 DneMEeHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHHE
rpaduKoB 3TUX QYHKIUH

32 DneMEeHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHUE
rpaukoB 3TUX QyHKIUN

33 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

34 Crenens ¢ 1enbIM MokasaresneMm. bunom
HeroTona

35 CrenenHast GyHKIUS ¢ HATYpAITbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponbras padota: "Crenennas GyHKIus.
Eé& cBoiicTBa 1 rpadux"”

37 ApubMeTnuecknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecKnii KOpeHb HATypaIbHOMN
CTEIEeHH U ero CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepIKalIUX CTENICHH U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHI,
COJIeprKalIuX CTENeHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
coJiepXKalluX CTETIeHU U KOPHU

42 Wppanmonansuele ypaBHeHUs. OCHOBHbBIE

MCTOJbI PCIICHUA UPPALUOHATIBHBIX




YpaBHEHUU

43

Wppannonanshble ypaBHeHUs. OCHOBHbIE
MCTOJbI PCIICHHUA UPPALUMOHATIbHBIX
YpaBHEHUU

44

Wppannonanshble ypaBHeHNUs. OCHOBHbIE
MCTOJbI PCIICHHUA UPPALUMOHATIbHBIX
YpaBHEHUU

45

PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
APPALMOHAIIBHBIX YPABHEHUI

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
APPALMOHAIIBHBIX YPABHEHUI

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
MPPalMOHAIIBHBIX YPABHCHUN

48

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
MppalMOHANIbHBIX YPaBHEHHM

49

CaoiicTBa u rpaduK KOpHS N-0¥ CTETIEHU Kak
(GyHKIMHM 00paTHOM CTENEeHU C HaTypallbHbIM
roKasaresemM

50

CaoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK
(GyHKIMHM 00paTHO CTENEHHU C HaTypallbHbIM
roKasaresjemM

51

Kontponsnas pabora: "CBoiicTBa u rpaduk
KOpHS N-0ii ctenenu. ppannoHanbHbie
ypaBHeHus"

52

Crenenb C pallMOHAJIBHBIM MOKAa3aTeIeM U €€
CBOICTBA




CreneHsp ¢ pallMOHAIBHBIM [I0KA3aTENEM U €€

53 . 1
CBOWCTBa

54 CreneHb ¢ pallMOHAIBLHBIM MIOKA3aTeIeM U eé 1
CBOMCTBA

55 [Toxa3zatenpHast pyHKIMA, €€ CBOIICTBA U 1
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUN A5 1
peuieHust ypaBHEHUI

57 Hcnonws3oBanue rpaduka GyHKIIUN IS 1
peuieHust ypaBHEHH

58 IToxa3atenpHbIe ypaBHEHUS. OCHOBHEIE 1
METO/IbI PEIICHHSI IOKA3aTeIbHBIX YPABHCHHIMA

59 [ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE 1
METO/IbI pelIeHUsI T0KA3aTeIbHbIX YpaBHEHUN

60 [ToxazartenbHbie ypaBHEHUSI. OCHOBHbBIE 1
METO/IbI peIIeHHsI T0KA3aTeIbHbIX YpaBHEHUN

61 Kontponbhas padota: "[lokazarenpHas 1
¢dbynaknus. [TokazarenbHpie ypaBHEHUS "

62 Jlorapudwm uncna. CoiicTBa jorapupma 1

63 Jlorapudm yucmna. CoiicTBa orapupma 1

64 Jlorapudm yucmna. CoiicTBa orapupma 1

65 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 1

66 JlecsiTuuHbIe U HATYpaJIbHBIE TOTAPUDMBI 1

67 [IpeoOpaszoBanue BEIpaKEHUH, COAEepPKAIIUX 1

sorapumsl




[IpeoOpa3oBanme BEIpAKEHUH, COAECPIKAIUX

68
norapumMsl

69 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKAIIIX
norapupmMsl

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpaduk

71 Jlorapudmmuueckas QyHKIus, €€ CBONWCTBA U
rpaduk

79 Wcnonb3oBanue rpaduka GyHKIUN A5
peuieHust ypaBHEHH

73 Ucnonb3oBanue rpaduka QyHKIUN A5
peuieHust ypaBHEHH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHUH
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JIOTaPHPMUUECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHIA

78 PaBHOCHIIBHBIE TTEPEXO/IbI B PEILICHUU
norapu(pMUUECKUX ypaBHEHU I

79 KonTtponpHas padota: "Jlorapupmuueckas




'

¢ynkuus. Jlorapudmudeckne ypaBHeHUS'

CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC

80 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,

84 oTpeJieNieHue TPUTOHOMETPUYECKUX (DYHKIUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKUX ()YHKIIUHA 1
YHICIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

90 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpAKCHUHN

o1 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

92 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUI

93 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUI

94 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
95 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
96 Pemnienne TpUrOHOMETPHYECKUX yPaBHEHUH 1
97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
98 Pemienne TpUrOHOMETPHUECKUX YPaBHEHUH 1
99 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1
100 Pemienne TpUrOHOMETPHUECKUX YPaBHEHUH 1
KonTponshas pabora: "TpuroHomerpuueckue
101 BBIPAXKEHUSI U TPUTOHOMETPHUUYECKHE 1
ypaBHeHUA"
IlocnenoBatenbHOCTH, CIOCOOBI 3aaHUS
102 ocJIeI0BaTeIbHOCTEN. MeTo 1
MaTeMaTU4ECKON MHIYKIUH
MOHOTOHHBIE Y OTPAHUYEHHBIE
103 rocieaoBarenbHOCTH. McTopus ananuza 1
0OECKOHEYHO MaJIbIX
104 Apudmernueckast Iporpeccus 1
105 ['eomeTpuyeckas mporpeccust
106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus
107 CyMMa 6eckOHEeUHO yObIBaOLIEH 1
reOMEeTPUUECKO Mporpeccun
108 JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT. 1

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




JIMHENHBIN U SKCIIOHEHIMAIIBHBIA POCT.

109 Hucno e. Popmyna CIOKHBIX POLIEHTOB

110 Hcnonb30BaHne Iporpeccuu Jiisk perieHus
peaJIbHbIX 3aJ1a4 PUKJIAJHOTO0 XapaKTepa

111 KonTtponsHas padora: "[locrnemoBaTensHOCTH
u nporpeccun”

112 HenpepriBHbIE (QYHKIIMHM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEpBAJIOB ISl pELICHUS HEPABEHCTB

117 Mertoa HHTEpBAJIOB ISl pELICHUS HEPABEHCTB

118 MeTo HHTEPBAJIOB ISl pELICHUS HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMH 1715 perieHus 3aaa4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIM 1715 pereHus 3a1a4

121 [TepBas u BTOpas Npou3BOAHBIE PYHKINU

122 Omnpenenenue, TeOMETPUYECKUN CMBICIT
MIPOU3BOTHOM

123 Onpenenenune, GU3NUECKUI CMBICIT

MPOU3BOJHOMN




VYpaBHeHHE KacaTeIbHOU K TpauKy

124 1
GbyHKITIT

125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
GbyHKITIT

126 [Ipon3BoaHbIE IEeMEHTAPHBIX QYHKIUI 1

127 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN

128 [Tpou3BoiHAS CyMMBI, TIPOU3BEICHHSI, 1
YaCTHOTO Y KOMIIO3UIIHH (DYHKITUI

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH

131 KonTtponbras padota: "[IponsBognas” 1 1

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 1
3HaHuM: "YpaBHeHUS"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHKIUK"

134 Hrorosas koHTpoOJIbHAs paboTa

135 Hrorosas koHTpoJIbHAs paboTa

136 HOBTOP@HI/IC, o0o011enne, cucreMaTH3anus 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

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

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuIo (QYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAaNMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIErO PEIICHUs B
MPUKIIATHBIX 33a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEIeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (OopMYIION Ui
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aIaHHOTo (HOPMYJION U

rpaduKom

17 Kommosutus ¢yHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKI#i

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWMCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXKaECHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICi
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

)8 Brruncnenue onpeenéHHOT0 HHTETpaia
o ¢opmyne Herotona-JleitOnura

29 IIpumenenne nHTErpana i




HAXO0KJCHUS TUIOIIAACH TUIOCKUX (HUTYD

[IpuMeHnenue uHTETpaNa s

30 HaXOXJCHUS 00BEMOB T€OMETPHYECKHIX
TeN

31 [Ipumeps! pemeHuin
T depeHInanbHbIX YpaBHEHHUH

39 [Ipumeps! pemieHui
T depeHInanbHbIX YpaBHEHHM
MaremaTuueckoe MOAEIMPOBaAHUE

33 PEATBHBIX MTPOIIECCOB C IIOMOIIBIO
g depeHnnanbHbIX ypaBHEHUI

34 KonTtponsnas padota: "[lepBooOpazHas
u uHTerpan”

35 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMicTBa U rpaduku

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU




OT60p KOpHEH TPUTOHOMETPUIECKHIX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Pemenue TpuroHOMeTprUUECKHX
HEPaBEHCTB

45 Pemenue TpuroHOMeTpHUYECKHX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI peIIEHHS

NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

52 MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
HppAIMOHAIEHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'padmyeckue MeTo bl pereHus
HppallMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl peneHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX YPAaBHEHU
64 I'padmyeckue MeToabl penieHus

NOKa3aTCJIbHbIX HCPABCHCTB




65

I'padmyeckue MeToIbI pemeHus
JorapuMUIECKUX YPaBHCHHHA

66

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyaeckue MeTO Bl pereHus
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
YpaBHEHUU

69

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
YpaBHEHUU

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeJIbHbIX U JorapupMuuecKux
HEPaBEHCTB

72

KounTponsHas pabora:
"UppauroHanbHble, MOKa3aTeIbHbIC U
norapudmudeckue HepaBeHCTBA"

73

KowmmnekcHeie yncna. Anrebpanueckas
U TpUrOHOMeETpUuecKasi (JOpMbI 3aUCH
KOMIUIEKCHOTO YHClia

74

KommiekcHele uncna. Aﬂre6pqueCKa;1
U TPUTOHOMCETPHUYCCKAA (bOpMBI 3aliucu




KOMIIJICKCHOT'O YHCJia

ApupmeTrueckue onepaim ¢

& KOMILJIEKCHBIMU YHCIIaMU

76 ApupmeTrueckue onepaim ¢
KOMILJIEKCHBIMU YHCIIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOTO Yncia

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOTO Yncia
[IpumeHeHre KOMITIEKCHBIX YHCEI IS

81 pereHus pU3NIECKUX 1
TreOMETPUUECKUX 33124

82 KontponbHas padota: "KomruiekcHbie
yucna"

83 HarypanbsHble u 11e1b1e yncia

84 HatypanbHble u nensie yncna

85 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJBIX YUCell

86 [IpumeHeHue NpU3HAKOB AETUMOCTH
LIETIBIX YU CEI

87 [IpuMeHeHne npu3HaKoB ACIUMOCTH

nenbix yncen: HOJ[ u HOK




88

[IpuMeHeHne npu3HaKoB ACIUMOCTH
uensix yucesn: HOJl u HOK

89

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LENBIX YUCEII: OCTATKH 110 MO0

91

[IpumeHeHne NpU3HAKOB JETUMOCTH
LIEJIBIX YHCelN: anroput™ EBknunaa muist
peIIeHMS 3a/1a4 B IEIBIX YUCTaX

92

KonTtponbHas padota: "Teopus menbrx
yucen"

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUH

96

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHaIbHbBIX
ypaBHEHUH

97

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
yYpaBHEHUH




98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUI

99

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEM JIorapu(pMuuecKux
YpaBHEHUU

100

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTel HAyKH U pealbHOMN
JKU3HHU, MHTEPIPETalus IOJy4eHHBIX
pe3yJIbTaTOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIIPETALUs NOTyYCHHBIX
pe3yNIbTaToOB

103

[IpumeHeHre HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3ynbTaToB

104

KonTtponeHas padoTa: "Cucremsl
palMOHAIBHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX




ypaBHeHuUi"

PanmonanbpHble ypaBHEHHUS C

105
rapamerpamu

106 PanmonanbHbie HEpaBEHCTBA C
rapamerpamu

107 PannoHaneHbIE CUCTEMBI €
rapameTpamu

108 HppaumonanbHble ypaBHEHMS,
HEpaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnanbHbIe CUCTEMBI C
rapameTpamu

110 [Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMu

111 IToxa3zarenbHbIE CUCTEMBI C
napaMeTpamu

112 Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C lTapaMeTpaMu

113 Jlorapugpmuueckue CuCTEMBI ¢
napaMeTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs €
napaMeTpamu

115 Tpuronomerpruueckue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUUECKUE CUCTEMBI C
napaMeTpamu

117 ITocTpoenue u nccnenroBaHue




MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX
CUTYAallMi C MOMOLIBIO YPABHEHUH C
rapamerpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamMu

119

[TocTpoenune u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH peaTbHbIX
CUTYallui C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

120

KountponsHas pabora: "3agauu c
napameTrpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTtemaTu3anus 3HaHui: "YpaBHenus"

122

[ToBTOpEeHnue, o600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuEe, 0600IICHNE,
cucTeMaTH3alus 3HaHuil: "YpaBHEHUS.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTH3allysl 3HAHMI:
"HepaBenctna"

125

[ToBTOpEeHue, 06061IeHNE,
CHUCTeMaTH3allysl 3HAHUI:
"HepaBencrsa"




[ToBTOpEnue, 060061ICHNE,

126 cHCTeMaTU3aIus 3HAHUMH:
"HepaBencrsa"

[ToBTOpEHue, 06001ICHNE,

127 cHCTeMaTH3aIus 3HAaHUH:
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpenue, o6odIIEHNE,

128 cHCTeMaTH3aIus 3HAHUN:
"[IponsBonHas u e€ npuMeHeHue"
[ToBTOpEeHnue, 0600IICHNE,

129 CHCTEMAaTU3aIUs 3HAHUN:
"[IponsBonHas u e€ npumMeHeHue"
[ToBTOpeHue, o6o0IICHNE,

130 cucteMaruzanus 3Hanuii: "MHTerpan u
ero npumMeHenue"

131 [ToBTOpEeHnue, o600IICHNE,
cucrtemaTtusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHuEe, 0600IICHNE,
cucrtemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHuE, 0600IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpEeHnue, 06061IeHNE,

CHCTeMaTHu3alus 3HaHUuH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136 ‘
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtemaruka: anrebpa v Hadajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 knacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 11 kinacce/ Konsrun F0.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AKnimonepHoe 00111eCTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/ ; https://math.reshuolymp.ru/about



