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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma no mnpenMery ajaredpa M Hayajla MaTeMATHYeCKOr0 AHAJIM32
(yrmyOnéHHBIA YPOBEHb) Ha YPOBHE CpeHEro o0Iero ooOpa3oBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHM K pe3ysibTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOM
IporpamMmsel cpefHero ooOmero odbpaszoBanus, npeactaBieHHbx B PI'OC COO, a
TaKke (QenepanbHON pabouell mporpamMmbl BOCHHUTAHHUSA; IOJOKEHUS O pabouux
mporpaMmax y4eOHbBIX IMPEIMETOB, Y4eOHBIX KypcoB (B TOM 4HCIIE€ BHEYPOUYHOM
NEeSATENBHOCTH), YU4EOHBIX MOAYJEH B cooTBeTCTBUU ¢ TpeOoBaHusMu PI'OC u OOII
HAYaJIbHOTO OOIIEr0, OCHOBHOTO 00IIero u cpennero oodmero odpazosanus (IIpuxasz
MOY CI Ne6 ot 30.08.2024 Ne200)

VY4eOHbIl Kypc «Anrebpa M Hayala MaTEeMaTHUECKOIO aHallu3a» SIBISIETCA
OJTHUM U3 HauboJjiee 3HAYUMBIX B MPOrpaMME CpEAHEro OO0IIero o0pa30BaHMUA,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYMBAaEeT HHCTPYMEHTaJbHYIO 0a3y ais
M3YYCHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHHE 00Y4arOIIHUXCsl HAa YPOBHE, HEOOXOAMMOM ISl
OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH M JIPYIHX
aucuuiuinH. B pamkax maHHOro yuyeOHOro Kypca oOydaromiuecsi OBJIaJeBalOT
YHUBEPCATbHBIM S3BIKOM COBPEMEHHOM Haykd, KOoTopas ¢GOopMyIupyeT CBOH
JTOCTHKEHHSI B MaTeMaTH4YeCcKon (hopme.

VY4eOHbIl Kypc anreOpbl M Hayajdl MaTeMaTHYECKOro aHajld3a 3aKJIaJbIBacT
OCHOBY JJisi YCIELIHOTO OBJAJACHUS 3aKOHAaMU (U3MKH, XUMHUHU, OHOJOIUH,
MOHMMAHUS OCHOBHBIX TEHACHIIMNA Pa3BUTHUSI YKOHOMHUKH U OOIIECTBEHHOW >KHU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX U JajbHEWIEro oOpa3oBaHHUs U B
MOBCEIHEBHOM kM3HU. B TO ’xe Bpemsi oBiajeHuEe aOCTPAKTHBIMH M JIOTUYECKHU
CTPOTUMHU KOHCTPYKLUMSIMHU alreOpbl U MaTEMaTUYECKOr0 aHallu3a pa3BUBACT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTD, JIOKA3bIBATh YTBEPKACHUS C
MOMOIIBI0 HWHAYKIIMM W PacCyXaaTh JEAYKTHBHO, HCIOJIb30BaTh 0000IICHUE WU
KOHKpETH3allio, abCcTparupoBaHME M AaHAJOTUIO, (OpPMHUpPYET KpeaTHBHOE U
KPUTHUYECKOE MBIIICHUE.

B xonme um3ywyeHust yueOHOro kypca «Ainredpa M Havajla MaTEMaTUYECKOIO
aHanM3a» OOydaroluecss TOMy4YaloT HOBBIA OMNBIT PEHICHUS MPHUKIAJHBIX 3a7ad,
CaMOCTOSITENILHOTO TIOCTPOSHHUSI MaTEeMaTHUYECKUX MOJIEJe peanbHBIX CUTYyallHid,
MHTEPIPETALNHU MMOTYYEHHbIX PEIIEeHUH, 3HAKOMATCS C IPUMEPAMU MaTeMaTHYECKUX
3aKOHOMEPHOCTE B MpUPOJE, HayKe U HCKYCCTBE, C  BbLIAIOIIUMUCSA
MaTEMaTHUYECKUMH OTKPBITUSIMHU M UX aBTOPaMH.

VYuebHbiii Kypc o00JaaeT 3HAYUTENbHBIM BOCIUTATENBHBIM TMOTEHIIMAIOM,
KOTOpPBIN  peaju3yeTcsi Kak uepe3 Y4yeOHBbIM Marepuan, CIOCOOCTBYIOIIMIA



(OpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 creuupuky ydeOHOU
NEeATEeTPHOCTH,  TPeOyIome  MPOMODKUTEILHONW  KOHIICHTPAIlMA  BHUMAHWS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJyYEHHBINA Pe3yJIbTarT.

B ocHOoBe MeTonuku oOydeHHs anreOpe W HayajlaM MaTeMaTHYeCKOro aHaIHu3a
JISKUT NEATSITbHOCTHBIA MPUHITUATT O0YICHHUS.

B cTpykType yuebHOrO Kypca «Anredpa U Hadajla MaTeMaTUYECKOTO aHATH3ay
BBIJICTICHBl  CIIEAYIOIIHWE  COJEpKaTeNbHO-METOANYeckne JuHuu: «Yucna u
BbIUKCIICHUSY, «DYHKIMH W Tpapukn», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOTO  aHanmu3a», «MHOXecTBa W  JIOTHKa». Bce  OCHOBHBIC
COJIEP)KATEIbHO-METOUYECKHE JIMHUA M3y4aloTCd Ha TMPOTSHKEHUH JBYX JIET
00y4yeHHUsI HAa YPOBHE CPEJIHEr0 OOIIEro oOpa3oBaHUs, €CTECTBEHHO JIOMOIHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIAsICh HOBBIMM TeMaMU U paszjenamu. JlaHHbIN yueOHBIi
KypC SBJISIETCSI HUHTETPATHBHBIM, IOCKOJIBKY OOBEIUHAET B cebe cojaepKaHue
HECKOJIBKUX MaTEMaTUYeCKUX IUCIUIUIMH, TaKuX Kak anrebpa, TPUTOHOMETpHS,
MaTeMaTUYECKH aHajIu3, TCOPUs MHOKECTB, MaTeMaTH4ecKast jJoruka u apyrue. 1o
Mepe TOr0o KakK OOydJaroIIMecs OBJIAJICBAIOT BCE 0oJiee MIMPOKUM MaTEMaTHYECKHM
anmapaTtoM, y HHX IOCJIEIOBATEIIbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MATEMATHYECKYI0 MOJENbh pPEaTbHOW CUTyallud, TPUMCHITh 3HAHUSA,
MOJIyYeHHBIE TPU H3YyYEHUH Y4eOHOro Kypca, UIsl PEIIeHUS CaMOCTOATEIHHO
chOopMyIMpPOBAHHON MaTeMaTUYECKOW 3aJayd, a 3aTeéM HWHTEPIPETHPOBATh CBOU
OTBET.

ConepxarenpHO-MeTOUYECKass JHHUS «Yucna W BBIYUCICHUS» 3aBEpIIaeT
dbopMHpOBaHHE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCEI, KOTOpPOE ObLIO
HayaTo Ha ypOBHE OCHOBHOTr0 o0Omiero oOpasoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0c000€ BHUMaHHE yAenseTcs (GOpPMUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIYHCIICHUN, BKIIOYAIONIUX B ¢€0s1 UCIOIb30BAHUE PA3IUYHBIX (POPM 3aITUCH YHUCIIA,
yMEHHUE JieNlaTh MPUKHUIKY, BBIIOJHATH MPUOIMKEHHBIE BBIYUCIICHHS, OIEHUBATH
YHUCJIOBBIE BBIPAXKEHHUS, padOTaTh C MAaTEeMATHUYECKUMH KOHCTAaHTaMHU. 3HAKOMbBIC
oOydJaronmuMcsi ~ MHOXXECTBAa  HATypaldbHBIX,  [EJbIX,  pPAWOHATBHBIX U
JEHCTBUTEIBLHBIX YUCEN TOTIOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B kaxaom
U3 ATUX MHOXECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE eMy crienuuueckue 3a1auu u
oTepaluu: JeJIeHUe HAIeNI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE IEJIbIX YUCEII,
0coOble CBOWCTBA paIlMOHAJBHBIX W HMPPAIMOHANBHBIX YHCEN, apumeTuyeckue
omepaly, a TaKXkKe HW3BJICYCHHE KOPHS HATypadbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX ~YHCeNl. braromaps MOCIeIOBaTEIbHOMY PAaCHIMPEHHUI0  KpyTa
UCIIOJIb3yeMbIX YHCEII W 3HAKOMCTBY C BO3MOXXHOCTSIMH WX TMPUMEHEHHS IS
pEelIeHUs] Pa3NTUYHbIX 3a/1a4 (PopMUpYeTCS TPENICTaBICHUE O €IUHCTBE MAaTEMAaTHUKH
Kak Haykh W €€ poMu B TOCTPOCHHHM MOJENEH peaJbHOro MHpa, MIHPOKO
HCTIONB3YIOTCSL 0000IEHNE U KOHKPETU3ALIHS.



Jluaust «YpaBHEHUSI U HEPABEHCTBa» pPEAM3yeTCs] Ha MPOTSHKEHUU BCETO
oOyudeHus1 Ha YPOBHE cpeaHero oluiero o0pa3oBaHusl, HOCKOJIBKY B KaXKJIOM pas3zelie
[IporpamMbl TIpeIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B pesynbrare
oOydJaroniyecs OBIAACBAIOT PANIMUHBIMU METOJAMU pEUICHUS palMOHAIbHBIX,
MPPAlMOHATIBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMHUUECKHMX H TPUTOHOMETPHUUECKHUX
ypaBHEHU, HEPAaBEHCTB M CHUCTEM, a TakXKe 3a7ad, COACpXKAIIUX IapaMeTphl.
[TomydyeHHble yMEHUS IIMPOKO HCIIONB3YIOTCS TPU HUCCIECIOBAHUM (PYHKIUNA C
MOMOIIBIO TPOU3BOAHOM, MPHU PEIICHUU MPUKIAJIHBIX 33/1a4y U 33]a4 Ha HAXOXKJICHHE
HAauOOJNBIINX U HAMMEHBIINX 3HaueHUW (yHKUUU. JlaHHAs comepaTesibHas JTUHUS
BKJIIOUAET B ce0s Takxke (OPMUPOBAHNE YMEHHUM BBIMIOJIHATD PAacu&Thl MO (HhopMynam,
npeoOpa3oBaHusl  palMOHANbHBIX, HWPPALUMOHAIBHBIX W  TPUTOHOMETPHUYECKHUX
BBIPQXKEHMI, a TaK)Ke BBIPAXKEHUM, COJIEpKalINX CTENEeHU U Jlorapudmsel. biaaroxaps
U3YyYEHUI0 anreOpanyeckoro MaTepuaia IpPOMCXOJIUT JAajibHEHIIee pa3BUTHE
QITOPUTMUYECKOIO M aOCTPAaKTHOTO MBIIUIEHUST OOyvaroumxcs, (OpMUPYIOTCS
HABBIKM JIEAYKTHUBHBIX PACCYXKICHHH, pabOTbl C CHUMBOJBHBIMH (opMamu,
MpEe/ICTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa npemniaraet 3¢()EKTUBHBIE MHCTPYMEHTBHI JIJISi PEIICHHS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJIsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTonuyeckass JuHUS «DyHkunu wu  TpaduKku» TECHO
neperieTaeTcss ¢ JAPYTMMH JIMHUAMH Y4YeOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBbICIE 3aJaéT MOCJIEeN0BAaTENIbHOCTh U3YyUYEHUs Marepuana. VM3ydueHue CTerneHHOM,
NOKa3aTeNbHOM, JTOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB U
rpa@uKoOB, HWCIONb30BaHWE (PYHKUUN JUIsl PEIIeHHs] 3aJad U3 JPYTrux y4eOHbIX
MPEeIMETOB M pealbHON KU3HU TECHO CBA3AHO KaK C MATEMAaTUYECKUM aHAIM30M, TaK
U C pellleHuEeM YpaBHEHHUI U HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMAHHUE YAEHAETCS
(OopMUPOBAaHHIO YMEHHUS BBIpAXXaTh (POpMyJaMU 3aBUCUMOCTU MEXIY Pa3InYHBIMU
BEJIMUMHAMU, UCCIIEI0BATh MOTYYEHHbIE (PYHKIMH, CTPOUTh UX rpaduku. Marepuan
OTOM COAEPKATEIBbHOM JIMHAM HalEJEeH Ha pa3BUTUE YMEHUM M HaBBIKOB,
MO3BOJIAIOIINX BHIPAXKATh 3aBUCUMOCTH MEXKAY BETUYMHAMU B Pa3NU4HON (opme:
aHaJIMTUYECKOM, Tpaduueckoi 1 ciioBecHOM. Ero m3ydenre crnocoOCTBYyET pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOUIEHMIO M KOHKPETHU3AllHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHass nuHHS «Hayama MaTeMaTHyecKkoro aHaiau3a» I03BOJISET
CYHIECTBEHHO DPACIIUPUTH KPYr KaK MaTeMaTHYeCKHX, TaK M TMPUKIAJHBIX 3a1ad,
JOCTYMHBIX OOYYarOUIMMCs, TaK KaK Yy HHUX IOSBISETCS BO3MOXKHOCTb CTPOMTH
rpa@uKyd  CIOXKHBIX (DYHKIMHM, ONpeAeNsiTh WX HauOOJbIINe U HaWMEHbIINE
3HAY€HUs, BBIUYUCISATH IUIOMAAN (GUTYp W OOBEMBI TeN, HAXOAWTh CKOPOCTH U
yCKOpeHusi TmporeccoB. JlaHHas coaepkaTenbHas JUHUS OTKPHIBACT HOBBIC



BO3MOXXHOCTH TOCTPOCHHUS MAaTEeMaTHUYECKUX MOJENECH pealbHBbIX CHUTYyallHi,
MO3BOJIAET HAXOUTh HAWJIyYlllee pelIeHHe B MPUKJIAIHbBIX, B TOM YHCJIE COLMAIBHO-
HKOHOMHUYECKHX, 3ajJadax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHMYECKOr0 aHaju3a
CIIOCOOCTBYET Pa3BUTHUIO AOCTPAKTHOTO, (OPMAJIbHO-JIOTHYECKOTO U KpPEaTUBHOIO
MBINUICHHUS, (OPMUPOBAHHIO YMEHUW pacrmo3HaBaTh MPOSBICHUS  3aKOHOB
MaTE€MaTUKHU B HAyKe, TEXHUKE U UCKyccTBe. O0yUaromuecs y3HaT O BbLAAKOIINXCA
pe3ynbpTaTax, MOJYYEHHBIX B XOJE€ pa3BUTHUA MaTeMaTHKH KaK HaykKd, U 00 HUX
aBTOpAXx.

ConepxarenpHO-MeTOAUYeCKass JUHUS «MHOXecTBa M JIOTHKa» BKJIIOYACT B
ceOst DJIEMEHThl TEOPHUH MHOXKECTB M MaTeMAaTUYECKOM JOTHKHU. TeopeTHko-
MHO>KE€CTBEHHBIE MPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC IIKOIBHOW MaTeMaTUKU U
npeiaraloT HauOosiee yHHMBEpPCAJIbHBIM S3bIK, OOBEAMHSAIOIIMNA BCE pa3/eibl
MaTeMaTUKU U €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTeMAaTUYECKUE
IUCLMIUIMHBL W WX TMpWIOXKEHUs B eauHoe uenoe. [loaToMy BaxkHO jath
BO3MOXXHOCTh ~ OOydYaroImeMycsi TMOHHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIIOJNb30BAaTh €ro JUIsl BBIPAKEHHUS CBOMX MBICTCH.
JpyruM BaXXHBIM MPU3HAKOM MaTeMaTUKU KaK HayKd CleIyeT MpU3HATh
CBOMCTBEHHYIO €11 CTPOrocTh 000CHOBAHUM U CJIEIOBAHKE OIPEACIIEHHBIM MPaBUIaM
MOCTPOCHHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTAMH MAaTEeMaTHUYECKOW JIOTUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINIJICHUS OOYYaIONMIUXCs, MO3BOJSET UM
CTPOUTH CBOHM DPACCY)KIIEHHS Ha OCHOBE JIOTHYECKHX IMpaBWI, (OPMUPYET HABBIKU
KPUTHUYECKOTO MBILIUICHHUS.

B yuyeOHOM Kkypce «Anrebpa MW Hadajga MaTEMaTHYECKOTO aHaIHM3a»
MPHUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOTO MOJCIUPOBAHUS, KOTOPBIE MPHU3BAHBI
CrocoOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENEH peaabHBIX
CUTyallul, HCCIEIOBAHMUA OTUX MOJENEH C IOMOIIBI0 ammapara anreOpsl u
MaTeMaTUYeCKOTO aHajli3a, WHTEpHpeTaluy TMOJYYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIJIETEHBI B KaXKIbIM U3 Pa3/esioOB IMPOrpaMMbl, MOCKOJIBKY BECh MaTepual
y4eOHOro Kypca MIMPOKO HCIIONB3YeTCS ISl pelieHus] MPHUKIaaHbIX 3amad. [lpu
pEeIIeHNH  pealbHBIX  MPaKTHYEeCKHX  3aJad  OOydarolIuecss  Pa3BUBAIOT
HaOJMI0AaTEIbHOCTh, YMEHUE HaxOJuTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh Mpodemy. JlesTenbHOCTh
o (OPMHUPOBAHUIO HABBIKOB PEIICHUS PUKIIATHBIX 3a7]a4 OpraHU3yeTcs B MpoIiecce
M3y4YeHUsi BCeX TeM Yy4eOHOro Kkypca «Anredpa M Hayala MaTeMaTHUYECKOIo
aHaIn3a.

Ha usydenue yuebHOro Kypca «Anredpa 1 Hauajza MaTeMaTHYECKOTO aHaIu3a»
B 10 xiacce — 136 vacoB (4 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUASA

Yucia 1 BbIYUCICHUSA

Panmonaneupie ymncna. OOBIKHOBEHHBIE M JIECATUYHBIC JAPOOHU, MPOIICHTHI,
O6eckoHeuHble nepuoanyeckue Apodbu. Ilpumenenue npoOGell W MPOLEHTOB TS
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEATIbHOM KU3HH.

JleicTBUTENbHBIE 4uCia. PanMoHanpHBlE W UPpPALMOHAIBHBIE  YHUCIA.
ApudpmeTrnueckue  omepauMM € JCHCTBUTENBHBIMM  uyuciaamMu.  Moayib
JACHUCTBUTENBHOTO YHCIa M ero cBoiicTBa. [IpuOmmkEHHBIC BBIUMCICHHS, MpaBHIIa
OKPYTJICHHUsI, IPUKUKA U OLIEHKA PE3YJIbTaTa BbIYNCICHUM.

Crenenp ¢ 1nensiM  nokaszareneM. buHom  Herorona. Mcenonbs3oBanue
noaxosmen (opMbl 3aMCH JEHCTBUTENIBHBIX YHMCEN NIl PEHICHUs MPaKTHYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOPeHb HaTypaIbHON CTETIEHU U €T0 CBOMCTBA.

Crenenp ¢ panuMoOHAJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JENCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapugpm umcna. CpoiictBa Jsorapudma. JlecsaTuuHble W HaTypaJibHbIE
Jorapu@mel.

CHuHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHMCJIOBOI'O aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa M  TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIBHBIE ypaBHEHHMS W YypaBHEHMsA-ciaeAcTBHs. HepaseHCTBO,
pelLIEHNE HEPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUS LENbIX M APOOHO-pAallMOHANIBHBIX YpaBHEHUU U
HEpPaBEHCTB. MHOIOUYIEHBl OT OJHOW IepeMEHHOM. JlelmeHue MHOrowieHa Ha
MHOTroulIeH ¢ octatkoM. Teopema be3y. MHorounensl ¢ neiasiMu KO3QHUIUEHTAMU.
Teopema Buera.

[IpeoOpazoBaHUsI UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

HppanvoHaneHbele ypaBHEHUS. OCHOBHBIE METO/BI PELICHHUS MPPALMOHAIBHBIX

YPAaBHEHHUM.

[loka3zaTenbHble ypaBHEHUs. OCHOBHBIE METOJBl PEIICHHS] MOKa3aTeIbHbIX
YpaBHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEpKAIUX JTOrapu(MBbI.

Jlorapupmuueckue YpaBHEHMUS. OcHOBHBIE METO/IbI pELIeHHUS

Jorapu(pMHUUECKUX YpaBHEHHI.
OcHoOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHNN. PelieHne TpuroHOMEeTpUIECKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMH. MaTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeAennTeNb MaTPUIIbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, NMPUMEHEHUE ONPEACIMTENS I PEUICHUS CHCTEMBI
JUHEWHBIX ypaBHEHUW. PelleHne NpUKIATHBIX 3a4a4 C IOMOIIBK) CHUCTEMBI
JMHEWHBIX ypaBHeHHU. VcciienoBanne noCTpOEHHOW MOJEIN C MOMOIIBI0 MaTpULl U
ONPENECTIUTEIICH.

[ToctpoeHne MaTeMaTUYECKHMX MOJEIEN PEATbHOM CHUTYyallud C TOMOIIBIO
YPaBHEHHI M HEpaBEeHCTB. [IpuMEHEHHE ypaBHEHHII W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a]1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTel HAYKU U peasIbHOM KU3HHU.

DYyHKIUHU U TPAPUKHU

OyHKIMs, crnocoObl 3amaHus QyHKIUH. B3auMHO o0OpaTHBIE (QYHKIUH.
Komnosumus  dynkuuii. [padux  dyskmuum. DnemeHTapHble TpeoOpa3oBaHus
rpa@uKoB QyHKIIHA.

OOnacTh ompenesieHuss U MHOXECTBO 3HaueHMW (QyHkuuu. Hymu ¢yHkimm.
[TpomexxyTku 3HaKomocTosHCTBA. UETHBIE M HeuéTHhle (QyHKIUU. [lepumomnyeckue
¢yskun. IIpoMexxyTKu MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl M MUHUMYMBI
¢yskuu. Hanbonbiiee n HaMeHbllee 3Ha4eHNUs (PYHKLIHUU Ha IPOMEKYTKE.

Jluneitnasi, KBaJpaTuyHas U JAPOOHO-IMHEHHas (QyHKIMU. DJIeMeHTapHOe
WCCIIEIOBAaHNE U TTIOCTPOCHUE UX TPAPHUKOB.

CrenenHast (yHKIHS C HaTypaJbHBIM M IENbIM TOKazaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS N-Oi CTENEHU Kak PYHKIMU 0OpaTHOM CTENEHH C
HaTypaJbHBIM [10Ka3aTeJIEM.

[lokazarenpHast U JjorapupmMuyeckas (QYHKIIMH, UX CBONCTBA M TIpadUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIIEHUs] YpaBHEHUM.

TpuroHomerprueckass OKPYKHOCTb, ONIPENCICHUE TPUTOHOMETPUUECKHUX
(YHKIIMI1 YUCIIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax U siBieHusx. ['papuku
peanbHBIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHajaimu3a

[locnenoBarenbHOCTH, CHOCOOBI 3aaHusl ToOcCleqoBaTeNbHOCTEH. MeTton
MaTEMaTUYECKOM MHAYKIMH. MOHOTOHHBIE U OTPAaHUYEHHBIE NOCIIEAOBATEIBHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHMUYECKOTO aHalM3a KaK aHaimu3a OECKOHEYHO
MaJbIX.

ApudmMernueckass U reoMeTpuyeckas mporpeccud. beckoHedHo yObIBaroias
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH IeoMEeTpHYeCKOn
nporpeccud. JIMHEWHBIM U SKCIOHEHIUAIBHBIA pocT. Yucino e. @opmyna CIOXKHBIX
OpOLEHTOB. Mcronb30BaHME MPOTPECCUM Ul PELIEHUS PEANbHBIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble ¢(yHKIMM U UX cBoiicTBa. TOYkM pas3pbiBa. ACHMMOTOTHI
rpadpukoB Qynkumii. CBoiicTBa (YHKUIMH HENpPEpBHIBHBIX Ha oOTpe3ke. Merton
UHTEPBAJIOB JUIA PELICHHUs HEpaBeHCTB. IIprMeHEHHE CBOWCTB HENPEPHIBHBIX
(YHKIMI U151 perieHns 3a1a4.

[lepBas u BTOpast mpousBojaHbIe (PpyHKIMU. OnpeneneHne, reoOMeTpUIECKUuil u
(u3nyecKuil CMBICH MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKIUH.

[IpousBoaubie dneMeHTapHbIX GyHKIHMHN. [Ipon3BogHas cyMMBbl, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHI.

MHoKecTBa M JIOrHKA

MHOXeCTBO, omepauuy HaJ MHOXKECTBAMM M HX CBOWCTBA. JlmarpaMmsl
Oitnepa—Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arnapara Jijisi ONUCaHUs
peaJIbHbIX MPOLIECCOB U SIBJICHUM, NpU pELIEHUH 3a7ad W3 JAPYyruxX Y4eOHbIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMAaTUYECKOTO OOBEKTa, CIEACTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

[UIAHUPYEMBIE ~ PE3YJIbTATBI OCBOEHMSI YUYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA  MATEMATUYECKOI'O  AHAJIM3A»
(VTJIYBJIEHHBIN YPOBEHD)

JINYHOCTHBIE PE3YJIBTATDI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIUKM OOYYArOLIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCHUUCKOTO OOIECTBA, MPEICTABICHUE O MaTEMaTHYECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3JIUYHBIX CTPYKTYp, SBICHHH, MPOILEIYP
IrpakIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3auMOJCHCTBOBATh
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (YHKIUSMU U HaA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHUMCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCHUHCKONM MaTEMATUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE ATUX JIOCTKEHHM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHME JIYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, cGpopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, STUYECKOTO TMOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTKEHHUI HAayKH U JIESITEIbHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYyIIero;



4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUasl SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3aJ1ay, PEIICHUM, paCCY ACHUI, BOCIPUUMYHUBOCTh K
MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMECHUS IPUMEHAThH MAaTEMAaTHICCKUE 3HAHUS B MHTEpECax
3I0pOBOTO W 0Oe€30macHOr0 o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO (3I0pOBOE MHUTAaHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/AbIXA,
peryisipHas (Qusuyeckas akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IMPU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE IIEHHOCTH TPYI0IIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuOHATBHOM JEesATEIBHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccun u
peann30BbIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HH,
TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B  PCIICHUM MPAKTHUYECKUX  3a7ad
MaTEMaTUYECKON HAIPaBICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYyJIbTYphbl, TMOHUMaHHUE  BIUSHUS
COIMAJIbHO-DPKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHOM M COLMAIBHOU
Cpelibl, OCO3HAHUE II00ATBHOTO XapaKkTepa 3KOJIOTHUECKUX MPOOIeM, OpUEHTAIUS Ha
NIPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHUM ISl PEIICHU 3a/1a4 B 00JIACTH OKPY KaroIIeH
cpenbl, IJIAHUPOBAHHE TOCTYNKOB M OLEHKHM HX BO3MOXHBIX MOCIEACTBUM Jis
OKpYXaroUIEen Cpebl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOW MPaKTUKH, TOHUMAaHUE MAaTEeMaTHYECKOM
HayKH Kak c(epbl YEIOBEUECKOM JEATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUIS pa3BUTUSI [IMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MAaTEMAaTHKA UM MaTeMaTU4eCKOM
KYJIbTYpOU KaK CPeACTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIIATh IPOECKTHYIO U
UCCIIE0BATENbCKYIO AEATENbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornyeckue aeiicTBU:
BBIABJISATH M XAPAKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTEMaTUUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEX]y MOHATUSIMH, (POPMYJIUPOBATH OMPEICICHUS



MOHSITUH, YCTaHABIMBAThH CYIECTBCHHBIN MPU3HAK KIAaCCU(UKAITUU, OCHOBAHUSI JIJIS
0000IIEHNS U CPaBHEHUS], KPUTEPUH MTPOBOAMMOIO aHAJIH3a;

BOCIIPUHUMAT, dbopmynupoBath M NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIE;

BBISIBIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEYHS B
dakTax, MAHHBIX, HAOIIOACHUSX W YTBEPKICHHSX, TMpeiaraTb KPUTEPHUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieNaTh BBIBOJIBI C KCHOJB30BAHMEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHUH;

MPOBOANTH CaMOCTOATEIBHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHIMA
(TpsiMBIe ¥ OT TPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, MPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI,

BBIOMpATh Ccrmoco® pemieHuss ydeOHOM 3amauu  (CpaBHMBATh  HECKOJIBKO
BapUAHTOB PEIICHMS, BEIOMpATh Hanbosee MOAXOMSIMINA C yU€TOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckme JeicTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIbCKUA WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMIPOCHI, dbukcupylonme  MpoOTUBOpPEUUE, npoOiemy,
YCTaHaBIMBATh UCKOMOE M JTaHHOE, (JOPMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UINI0, MHEHHE;

MIPOBOANTH CAMOCTOATEIHHO CITIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0OBAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYecKoro OOBEKTa, SIBJICHMs, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMYyJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTaM
NpOBEAEHHOTO  HAONIONCHWsS,  HUCCIEIOBAHMs,  OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIIBUTATh
MPEATNOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISBIIATH JACPUIIUTEI UHGOPMAIMH, JAHHBIX, HEOOXOJMMBIX JJIsI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh WH(OPMAIUIO U3 WCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIMW3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIMIO PA3TUIHBIX BHJIOB U (OpM
Mpe/ICTaBJICHHUS,

CTPYKTYpUpPOBaTh WHGOPMAIIMIO, TPEACTABIATh €€ B PAa3NUUYHBIX (popmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaIu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eicTBUS

Oo01enue:

BOCIIPHHUMATh M (OPMYJIHUPOBATh CYXIACHHUS B COOTBETCTBUM C YCIOBUSMH U
IEISIMU OOIIEHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
IINCBbMCHHBIX TCKCTax, JaaBaThb ITOSICHCHUA 110 XOI[y pemeHm{ 3aJadu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
IPOOJIEMBI, peIIacMOM 3aJ1auH, BRICKAa3bIBaTh HJICH, HAIICJICHHBIC Ha ITOMCK PEIICHUS,
COTOCTaBIIATh CBOM CYXKACHHUS C CYXKJICHHSIMH JIPYTHX YYaCTHHUKOB JIMAJIOTa,
oOHapyXHBaThb pa3lIWYMe M CXOACTBO TMO3UIUH, B KOPPEKTHON dopme
(dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IPEACTaBISATh PE3YJbTAaThl PEIICHHS 3aJadyd, SKCIIEPUMEHTa, HCCIICIOBAHMS,
IIPOEKTa, CAMOCTOSTEIBHO BHIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepPCaJbHbIE YueOHbIe JelicTBUSA

Camoopranusamnus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHMS 3aJayM, BIOUpATh CIOCOO pEelIeHUs C
y4€TOM MMEIOIINUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOUMOHAIbHBIN HHTEJJIEKT:

BJIA/ICTh HaBBIKAMU MO3HABATEIHLHON pedeKcun KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, WX pE3YyJbTaTOB, BIAJETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJIA MPOIECCa U PE3YJIbTaTa PEUICHUS MaTeMAaTHYECKOU
3aJlauu;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUU 33/1a4u,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JTAHHBIX,
HaJICHHBIX OIKNOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa IEIU U YCIOBUAM, OOBSCHITH MPUUUHBI
JOCTIKEHUSI WM HEJOCTIXKEHHSI Pe3yJbTaTOB JEATETbHOCTH, HAXOAUTHh OLIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUAYaJbHOU
paboThI IPU pEIIEHNN YU4eOHBIX 3a/1a4, TPUHUMATh 11€7Ib COBMECTHOMU JIESATEIBLHOCTH,
IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pPabOThI, pacmpenensiTb BHUIbI padoT,
JIOTOBApPUBATHCA, OOCYXIaTh TMpPOIIECC M PE3ylbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYX)IAeHUs, OOMEH MHEHHII,
«MO3TOBBIE TITYPMbI» U MHBIE), BHITIOJIHATH CBOIO YacTh PaOOThI U KOOPJAUHUPOBATH



CBOU JIEUCTBUSA C APYTMMH YJICHAMU KOMAaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA B
o0t  OPOAYKT MO  KpUTEpHsiM,  CPOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aUMOJCHCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOydYaromMiicss TMOMYYUT CIEAYIOLIUE
OpeIMETHBIE PEe3yJIbTaThl IO OTICJIBHBIM TeMaM pabodeil mporpammsl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHATIN3ay:

Yuciia ¥ BIYMCICHUSA:

CcBOOOZIHO OMEpUPOBaTh MOHATHSAMH: pPAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas  ApoOb, MPOLEHTHl, HMpPpalMOHAIbHOE YHUCIO, MHOYKECTBA
PaLMOHAIBHBIX U IEHCTBUTEIBHBIX YUCE, MOAYJIb JEHCTBUTEIBHOTO YHCIIA,;

OPUMEHATH JPOOU U MPOLIEHTHI JUIs PEIICHUs MPUKIAIHBIX 3a7jad U3 Pa3INuHbIX
OTpAacCJIe 3HAHUW U PEATbHOU KU3HU;

MIPUMEHSATh NPUONMKEHHBIE BBIYMCIICHUS, NTpaBUila OKPYIJICHUS, TPUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCIICHUN;

CBOOOZIHO ONEpUPOBAaTh IOHSATHEM: CTENEHb C ILEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOIXOSAINIYI0 (DOpMY 3aluCH JCUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATUEM: aApU(PMETUUECKUN KOpPEHb HATYypaJbHOU
CTEIICHH;

CcBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(dM 4YHUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(PMBbI;

CBOOOZIHO ONEpUPOBATH MOHATUSAMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC
YHUCJIOBOTO apI'yMEHTa;

OIIEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC W AapKTAHIE€HC YHUCIOBOIO
apryMeHTA.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOZIHO ONEpUPOBATh TOHATUSIMU: TOXKIECTBO, YpPaBHEHHME, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3jMYHbIE METOJbl pELICHUS pPAlUUOHAIBHBIX U  JpOOHO-
PAalMOHAIIBHBIX YPaBHEHWM, IPUMEHATb METOJ] WHTEPBAJIOB I  PELICHUS
HEPABEHCTB;

CBOOOZIHO OINEpPUpPOBaTh MOHATHUSAMH: MHOTOWIEH OT OJHOW TIepEeMEHHOM,
MHOTOUJIEH C LEeJIbIMU KO3((PULIMEeHTaMU, KOPHU MHOIOWIECHA, IPUMEHSTH JCJICHUE



MHOTOYJIEHA HAa MHOTOWIEH C OCTAaTKkoM, TeopeMmy be3dy u teopemy Buera s
peLIeHns 3a1ay;

CcBOOO/IHO ONEpHUPOBATh MOHITUSIMM: CUCTEMA JIMHEUHBIX YpAaBHEHUH, MaTpUILIA,
ONPENEIUTENIb MATpULBl 2 X 2 M €ro IeOMETPUYECKHN CMBICI, HCIIOIb30BaTh
CBOWCTBA OIpenenurens 2 X 2 i BBIYMCICHUS €ro 3HA4YEHUs, IPUMEHATH
ONPENEIIUTENIN Ul PEUICHUS CHCTEMBI JIMHEHMHBIX YPAaBHEHHM, MOJEIMPOBATH
peanpHble CUTyallMd C TOMOINBIO CHUCTEMbl JMHEWHBIX YPAaBHEHUM, HUCCIENOBATh
IIOCTPOEHHBIE MOJEIU C IOMOLIBI0 MATPULl U ONPEIECIUTENICH, HHTEPIPETUPOBATH
IIOJIyYCHHBIN PE3YJIbTAT;

WCIONB30BaTh CBOMCTBA JIGUCTBUUA C KOpHSAMH JUIsi HOpeoOpa3oBaHUs
BBIPAKCHN;

BBINOJIHATH NPEOOPA30BAHMSI YUCIIOBBIX BBIPAXEHHUM, COIEPKALIUX CTEHNEHH C
paLMOHAIIBHBIM [10KA3aTeIIEM;

UCIOJIb30BaTh CBOMCTBA JIOTapu(MOB AJis peoOpa3oBaHUsl JIOTapuPMUIECKUX
BBIPAKEHHNI;

CBOOOZHO OMEPHPOBATh MOHATHIMH: HPPALMOHAIBHBIE, MOKAa3aTelIbHbIE H
Jorapu(pMHUUECKUe yYpaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
NIEPEXOA0B UIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

MIPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKUE (OPMYIbl ISl IpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BBIPAKEHNN;

CBOOOJHO  ONEPUPOBATH  MOHSATHUEM: TPUTOHOMETPUYECKOE  YpPaBHEHHUE,
OPUMEHATh  HEoOXoAuMble  (OpMysdbl s  pEHIEHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN;

MOJEIIUPOBATh peajbHblE CUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKEHHUsI, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJayd, MCCIEN0BATh
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM alapara ajireOphl.

DOyHKUUM U rpaduku:

CBOOO/IHO OIEpPUPOBaTh MOHATUAMU: (DYHKLHUSA, CHOCOOBI 3afaHusl (PYHKIHH,
B3aUMHO 0OpaTHble (DYHKIHMH, KOMIO3ULKA (YHKUUNA, rpaduK (QYHKIIMH, BBIIOJIHATh
aJieMEeHTapHbIe peoOpa3zoBaHus rpa@uKoB GyHKIIHH;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: OOJACTH ONPEICIIEHUS U MHOMXECTBO
3HaYeHUN QYHKIMU, HYJIU QYHKIINH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATUSAMU: UETHBIE W HEUYETHbIE (YHKIHH,
MEePUOINYECKHE (DYHKIIMH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (yHKIMHM, HauOoJblllee W HaUMEHbllee 3HaueHue (QYHKUUU Ha
IIPOMEXKYTKE;

CBOOOZHO ONEpUpOBaTh MOHATUSMM: CTENEHHass (QYHKLUHUS C HATYpaJbHbIM U
LEIbIM [OKa3aTesneM, TIpauK CTENEHHON (QYHKUMU C HaTypaldbHbIM U ULEJIbIM



nokasaresneMm, rpaduk KOpHsS N-0i CTemeHW Kak (YyHKIUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM MOKA3aTeJIEM;

ONEpUpPOBATh MOHATUSMM: JIMHEHHAs, KBaJpaTU4YHas U JpOOHO-TMHEHHAs
(PYHKIIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHUE UX TPAPUKOB;

cBOOOZIHO OINEpUpPOBaTh TMOHATUSAMHU: TOKa3aTeNbHAass U Jorapudmuueckas
(GYHKIIMM, WX CBOWCTBA W TpadUKH, HUCIOIH30BaTh WX TpaduKd IS pPELICHUsS
YpPaBHECHUH;

CBOOOZIHO ONEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
OIpe/ieNIEHUE TPUTOHOMETPUUECKHUX (YHKIUI YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku  GYHKOMA IS WCCICIOBAHUS  MPOIECCOB U
3aBUCUMOCTEN MpHU PELICHUU 3a]ad HU3 JIPYTUX Y4YEOHBIX MPEIMETOB M PEaTbHOU
’KU3HU, BbIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEKy BETUUUHAMU;

Hayana mareMaTH4ecKOro aHaIu3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMHU: apupMeTHyeckass M TeoMeTpUuecKas
nporpeccusi, 0ECKOHEYHO yOBbIBaIOIIasi reoMeTpHUYecKasi Mporpeccus, JIMHEWHbIA U
AKCIIOHEHIIMATBHBIA POCT, (POpMyJa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJb30BaTh MPOTPECCUM JUIsl PEUIEHMs] pealbHbIX 3a4ad MPUKIATHOTO
XapaKkTepa;

CBOOOZHO OMEpPUPOBATH MOHATHUSMU: IMOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHMS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OrPAHHYEHHBIE I[OCJIEI0BATEIbHOCTH,
OHUMAaTh OCHOBBI 3aPO’KJICHUSI MaTEMaTHUECKOT0 aHaIN3a KaK aHaJln3a OECKOHEYHO
MaJIbIX;

CBOOOJHO ONEPHPOBATH MOHATUSAMHU: HENPEPBbIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpapuka PyHKIUY;

CBOOOZIHO OIEpPUPOBaTh IOHATHEM: (YHKIMS, HENpepbhlBHAs Ha OTPE3KeE,
IPUMEHATH CBOIMCTBA HEMIPEPHIBHBIX (QYHKIIUH JIs pelIeHus 3a/1ay;

cBOOO/IHO ONEPHUPOBATh MOHATUSMU: MEepBasi U BTOpasi MPOU3BOAHBIE (PYHKIIMH,
KacarelibHasl K TpaduKy QpyHKIUY;

BBIYUCIIATh MPOU3BOAHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO W KOMIO3ULIUHU
ABYX (YHKIUH, 3HaTh IPOU3BOIHBIEC FIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TEOMETPUUYECKHM W (PU3UYECKHM CMBICT TPOWU3BOJHON ISt
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpALlMU HAJl MHOKECTBAMU;

UCII0JI30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar s ONMCAaHUs pealbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUN 3a]a4 U3 IPYTUX YYEOHBIX MTPEIMETOB;



CBOOOZHO OINEpPUPOBATh MOHITUAMH: OIpeNeJeHHe, Teopema, YypaBHEHHE-
CJIEZICTBHE, CBOIMCTBO MaTeMaTH4YeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

10 xnace
KoauvecTBo yacoB
Ne ni/n HaumenoBaHue pa3/iesioB U TeM NPOTrPaMMbI KoHTpoJbHbIe
Beero padoThI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEl. MHOTOUJICHBI.
1 PannonanbHble ypaBHEHMs U HEpaBEHCTBA. 25 2
CucreMbl TUHEHHBIX YpaBHEHUN
5 Oyukuun U rpaduku. CreneHHas GyHKIIHS C 12 1
[EJBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0il CTENCHH. 18 9
HppanmonansHble ypaBHEHUS
4 [TokazarenpHas Gpynkmwms. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas ¢pynkuus. Jlorapudmudeckue 18 5
ypaBHEHUS
6 TpuronomeTrpruyeckue BIpaXKEHUS U ypaBHEHUS 22 2
7 [TocenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie ¢pynkiuu. [Iponssoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUs 3HAHUN 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 14




IHOYPOYHOE IINTAHUPOBAHHUE

10 kaacc
Ne n/m Tema ypoka KoimuecTBo
4acos

MHO)€eCTBO, ONEpaLMy HAaJl MHOKECTBAMHU U UX CBOMCTBA
Huarpammsl Jitnepa-Benna

3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara Jyist 1
pelieHus 3a1a4

4 Panmonansubie yncna. OObIKHOBEHHBIE U IECATUYHbIE IPOOH, 1
MPOIEHTHI, 0ECKOHEUHBIE IEPHUOHMUECKUE TPpooU

5 Panmonansubie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
MPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKUE APOoOU

6 [Ipumenenue apobeii U NPOIEHTOB I PEILIEHUS IPUKIIATHBIX 1
3aja4

7 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUs TPUKIIATHBIX 1
3aja4

3 JleiicTBuTenbHBIC YKcha. PalioHanbHbIe U HPpalliOHAIbHBIE 1
qucna

9 Apudmerndeckre onepanuu ¢ AeWCTBUTETLHBIMU YHCIAMH 1

10 Moaynb IeMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA

11 [TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, TPUKUIKA U 1
OIIEHKA PE3yJIbTaTa BHIYMCICHHI

12 KontposbHas padoTa: "MHOXECTBO ICHCTBUTEIBHBIX YKCE" 1

13 OCHOBHBIE METOJIbI PEIICHHS LIEBIX U IPOOHO-PAIIIOHATBHBIX 1
ypaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIECHUS LIENIBIX U IPOOHO-pAIMOHATIBHBIX 1
YPAaBHEHUN U HEPABEHCTB

15 OcCHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-PAIIMOHATILHBIX 1
ypaBHEHUI U HEPABEHCTB

16 MHorouneHns! OT OJJHOM NepeMeHHOM. JleleHne MHOro4uIeHa Ha 1
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy

17 MHorousens! ¢ nensiMu ko dunrentamu. Teopema Buera

18 Pemenue cucrem JIMHENHBIX ypaBHEHUM 1

19 Pemenne cucreM TMHEHHBIX YpaBHEHUN
Martpuua cucTeMbl JIMHEWHBIX YpaBHEHUN. Onpeaenurens

20 MaTpHUILIBI 2X2, €T0 TEOMETPUYECKHI CMBICT 1 CBOWCTBA; 1
BBIUHCJICHHE €T0 3HAYCHUS

21 Ornpenenurens MaTPUILHI 2X2, €T0 T€OMETPUIECKUN CMBICIT U 1
CBOMCTBA; BHIYMCIICHUE €TO 3HAUCHUS

22 [Ipumenenue onpeaenuTens sl pelieHNs CUCTEMbI TMHEHHBIX 1




YpaBHEHUU

Pemenne MMPUKIAAHBbIX 3a/la4 C IIOMOIIbIO CUCTCMbI JIMHEMHBIX

23 .
ypaBHEHUI

24 Kontponbhas pabdoTa : "PanuronanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI JIMHEHHBIX YpaBHEHUN"

o5 Oynkius, cnocoOsl 3aganus GyHkuyu. BzanmMHo oOpaTHbIe
¢ynkuuu. Kommosunms ¢GyHKumii

26 I'paduk Gynkuu. InemeHTapHbIe TpeoOpazoBanus rpad)uKoB
byHKIUH

97 OO6macTh onpeaesieHus] 1 MHOXKECTBO 3HaueHud pynkiuu. Hymum
¢bynkun. [IpoMexxyTK 3HaK MOCTOSHCTBA

28 Yérabie n HeuéTHbIC pyHKIMU. [lepruoanueckue QyHKIMH.
[TpoMexyTKH MOHOTOHHOCTH (hYHKITUU

29 MaxkcuMymbl 1 MUHUMYMBI pyHKnu. Hanbonbinee u
HauMeEHbIIIee 3HaUeHNE (PYHKIIUU HA TIPOMEKYTKE

30 JIunetinas, kBagpaTuuHas U IpOOHO-IMHEHHAS PYHKITUN

31 DneMeHTapHOe MCCIIeI0OBaHNE U MTOCTPOEHHUE IPauKOB ITHUX
byHKIUH

39 DneMeHTapHOe UCCIEeIOBaHNE U MTOCTPOCHUE TPAUKOB ITHX
byHKIMHA

33 Crenensb ¢ nensM nokasareneM. bunom Hetorona

34 CreneHb ¢ LIETBIM ITOoKa3aTeneM. buaom HeroToHa

35 CrenenHast GyHKIHUS C HATYpaJIbHBIM H LEJNBIM MOoKa3aTenem. Eé
CBOICTBa U Tpaduk

36 Kontponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpadpux"

37 ApudmeTnueckuii KOpeHb HaTypalIbHON CTETICHH U €r0 CBOWCTBA

38 Apudmerndecknil KOpeHb HaTypaTbHOW CTETIEHH U €T0 CBOICTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAKECHUI, COJIEPKAIINX CTEIICHH
Y KOpHU

40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COJIEPIKAIINX CTETICHH
1 KOpHU

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTETICHU
1 KOpHU

42 Uppatnmonansubie ypaBHeHH. OCHOBHBIE METOABI PELICHUS
UppalMOHATIFHBIX YPaBHEHHH

43 Uppanmonansupie ypaBHeHUsI. OCHOBHBIE METOIBI PEIICHUS
UppalMOHATILHBIX YPaBHEHH

44 Uppanmonansusie ypaBHeHHs. OCHOBHBIE METOBI PEIICHHS
UPPAIMOHATILHBIX YPABHCHHH

45 PaBHOCUIIBHBIE TTIEpEXObI B PEUICHUH UPPALIMOHATIBHBIX

ypaBHEHUH




PaBHOCHIBLHEIE nepexoabl B pCIICHUN UPPATHOHAIBHBIX

46 - 1
ypaBHEHHI

47 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH HPPALIHOHATBHBIX 1
ypaBHEHHH

48 PaBHOCHIIBHBIE TIEpEXObl B PELICHUH UPPALIMOHATBHBIX 1
ypaBHEHUI

49 CaoiicTBa 1 rpaduk KOpHS N-0if CTENEeHN KaK (yHKIUU 0OpaTHON 1
CTEIEeHU C HATYpaJIbHbIM IOKa3aTelieM

50 CBoiicTBa 1 rpaduk KOpHS N-0if CTETeHN KaK (yHKIUU 0OpaTHON 1
CTETICHH C HaTypaJIbHbBIM MTOKa3aTeIeM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0H CTENEHHU. 1
HppannonanbHbie ypaBHEHUA"

52 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ paluOHaIBLHBIM MTOKA3aTeIeM U e€ CBOMCTBa 1

54 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA B rpaduk 1

56 Hcnonw3oBanue rpaduka GyHKITUU A1 pEIICHUS] YPAaBHEHHIN 1

S7 Hcnonp3oBanue rpaduka GyHKIMK Ui PELICHUsT YpaBHEHU I 1

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeIbHBIX YPaBHEHU

59 [Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS 1
IIOKA3aTENIbHBIX YPAaBHEHUI

50 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS 1
IIOKA3aTENIbHBIX YPABHEHUIN

61 KonTponbnas pabora: "[lokazarenpHas QyHKIIHS. 1
[lokaszaTenbHble ypaBHEeHUs"

62 Jlorapudm gucna. ColicTBa Jorapudpma 1

63 Jlorapudm uncia. CoricTBa jgorapudpma 1

64 Jlorapudwm gucia. CoiicTsa Jiorapugma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE TOTAPU(PMBI 1

66 JlecATUYHBIE U HaTypaJIbHBIE JTOTapH (MBI 1

67 [TpeoOpazoBanme BeIpaKeHUH, COIepKAIIUX JOTaprPMbI 1

68 [TpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAIIHX JIOTAPUOMBI 1

69 IIpeoOpa3oBaHue BBIpAXKEHHUN, COAECPIKAIIMX JIOTApU(HMBI 1

70 Jlorapudpmuueckas pyHkuus, e€ cCBOWCTBa U rpaduk 1

71 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpauK 1

72 Hcnons3oBanue rpadvka QyHKIUU A PeLICHUs] ypaBHEHUI 1

73 Hcnonp3oBanue rpaduka GyHKIMA IS pEeHICHUs] ypaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PEIICHUS 1
Jorapu(MUUECKUX ypaBHEHUI

75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS 1




Jorapu(pMHUUECKUX YpaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/bI PELICHHUS

76 . 1
norapuMUIECKUX ypaBHEHUI

77 PaBHOCUIIBHBIE TIEpEXObl B PEUICHUH JTOTapHU(PMUUIECKUX 1
ypaBHEHUU

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUH JOTapU(PMUUECKUX 1
YpaBHEHUU

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIIHS. 1
Jlorapudpmuueckue ypaBHeHUS"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO apryMeHTa 1

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC YMCIIOBOTO apryMEHTa 1

82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1

83 APKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIOBOTO apryMeHTa 1

84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPE/IEIICHIE 1
TPUTOHOMETPUUYECKHUX (YHKIIHI YUCIOBOTO apryMeHTa

85 Tpuronomerpudeckas OKpy>KHOCTb, OTIpeIeTICHHE 1
TPUTOHOMETPHYECKHUX (YHKIIHI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

91 [IpeoOpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1

92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUI 1

93 [IpeoOpazoBaHKe TPUTOHOMETPUUCCKUX BBIPAKCHUM 1

94 Pemenne TpuroHOMETpUYECKUX YPaBHEHHUN 1

95 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUI 1

96 Pemnrenue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemienue TpUroHOMETPHUUECKUX YpaBHEHUI 1

99 Pemienne TpUroHOMETPHUUECKUX YpaBHEHUN 1

100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1

101 Kontponbnas padota: "TpuroHoMeTpruieckue BhIPaKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCJIEIOBATENLHOCTEH. 1
Merox MareMaTUYeCKOM HHAYKLIIMU

103 MOHOTOHHBIE U OTpaHUYEHHBIE TTOCIEeA0BaTENbHOCTH. MIcTOpHSs 1
aHayM3a 0ECKOHEYHO MaJbIX

104 Apudmernaeckas mporpeccust 1

105 I'eomerpuueckas nmporpeccus




106

beckoHneuHO yObIBaroIasi reoMeTpuiecKasi mporpeccus

107 CyMMa OeCcKOHEUYHO YOBIBAIOIIEH T€OMETPUUCCKON TTPOTPECCHH

108 JIMHEWHBIN U 3KCIIOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIOKHBIX MPOLIEHTOB

109 JIMHENHBIN U 3KCIIOHEHIMaNbHBIN pocT. Uucno e. opmyia 1
CJIO’KHBIX TPOLIEHTOB

110 Hcnonb30BaHre Iporpeccuu s pelieHus peaibHbIX 3a/1a4 1
MIPUKJIAHOTO XapaKTepa

111 KonTponbnas pabora: "[locnenoBareasHOCTH U porpeccun’” 1

112 HenpepsiBHbIC (DYHKIIMN ¥ MX CBOWCTBA 1

113 Touka pa3spbeiBa. ACUMITOTHI rpauKOB PYHKITUI 1

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha OTPE3Ke 1

116 Meroa MHTEPBAJIOB VISl PELIECHUS] HEPABEHCTB 1

117 MeToa HHTEPBAJIOB TSI pEIIEHUS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

119 [IpuMmeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUI JIJIs1 pEIIeHUS 1
3a/aq

120 [TpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUN IS pEIIeHUS 1
3azaq

121 [lepBast 1 BTOpast NpoU3BOIHBIC PYHKIIUU 1

122 Onpenenenue, reOMETPUYECKUA CMBICH POU3BOIHON 1

123 Onpenenenne, GU3NISCKUN CMBICI TPOU3BOTHOM 1

124 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU 1

125 VYpaBHeHHE KacaTeIbHOU K TpaguKy (yHKINA 1

126 [Ipou3BoIHBIE AI€MEHTAPHBIX (PYHKINN 1

127 [Tpon3BoHBIC NIEMEHTAPHBIX (QYHKINI 1

128 [IpousBoiHAs CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3UIIUU 1
byHKIUH

129 [Tpon3BoHasi CyMMBI, TPOU3BECHHS, YACTHOTO M KOMIIO3UIIUU 1
byHKIUH

130 [Tpon3BomHast CyMMBI, POU3BEICHHS, YACTHOTO i KOMIIO3HIIUU 1
byHKIMA

131 KontponsHas padora: "[IpouszBoanas” 1

132 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBHeHus"

133 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "OyHkun" 1

134 HroroBas koHTponbHas paboTa 1

135 HroroBas KOHTpoJIbHAs paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Martemaruka: anreOpa 1 Hadajia MaTeMaTUYECKOTO aHalu3a, TeoMeTpus. Anredpa
Y HayaJla MaTeMaTUYeCKOro aHaiu3a. YTiiyosi€HHbIi ypoBeHb: 10 kiacc: yueOHUK /
A. T'. Mep3nsk, JI. A. Homuposckuii, B. M. IlonskoB. — M.: Benrana-I'pad,2020.

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOro aHalln3a, reomeTpus. Anredpa
Y HayaJla MaTeMaTUYeCKOro aHalu3a: TuJakTuueckue matepuansl: 10 kiacc:
nocoOue 11 yqamuxcs 001eoopazoBarenbHbIXx opranuzamuii / A.I'. Mep3isik,
B.b. Ilonouckuit, E.M. PabunoBuu, M. C. fAxup. — M.: Benrana-I'pad, 2019. —
176¢.

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

MaremaTuka: anredpa U Hadajga MaTEeMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa
¥ Hayaja MateMmarudeckoro anaimsa: 10 kiacc: Metoauueckoe mocooue. /bynko
E.B., MepzisikA.I'., HomuposckuitZl.A., ITononckuiiB.b.,u np.—M.:BenTtana-
I'pad,2019.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET
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