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HOACHUTEJIBHAS 3AIINCKA
Pabouas nporpamma cocTaBieHa HA OCHOBE HOPMAaTHUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanphblil 3akoH «O0 ob6pazoBanuu B Poccuiickoit @eaepaunn» ot 29

nekadbps 2012 romga No273-D3;

2. ®enepanbHbI 3aKOH O BHECEHUU WM3MEHEHHH B (enepanbHbiil 3aK0H «O0
oOpazoBanun B Poccuiickoit ®Deneparun» (ot 29.12.2012 Ne273-03 «O6
obpazoBanuu B Poccuiickoit denepannn») ot 14.07.2022 No 295-D3;

3. ®enepanpHblii  00pa3oBaTeIbHBIN rocymapcTBeHHbIM ctangapt COO,
YTBEPKJICHHBIN ITprKa3oM MuHucTepcerBa npocseuienus Poccuiickon denepanuu
oT 12 mas 2022r.Ne732;

4. @enepanibHasgs  oOpa3oBaTelbHas ~ MporpamMma  CpeAaHero  oOIero
oOpa3oBaHus, YTBEpXKJCHHAs  NpPUKAa3oM  MUHHUCTEpCTBA  MPOCBELIEHUS
Poccuiickoit @enepannu ot 18 mast 2023r. Ne371;

5. [locTanosnenne ['maBHOTO rocyAapCTBEHHOTO CaHUTapHOTO Bpaya PO ot 28
ceHTsiops 2020r. Ne28 «OO0 yrBepxknenuu canutapHbix npasun CIT 2.4.3648-20
«CaHUTapHO->TUAEMHUOJIOTUYECKHE TPeOOBaHUA K OpPraHU3alMsM BOCHUTAHUS U
oOy4YeHHUsl, OTAbIXa U 03I0POBIICHUS JIETEH U MOJIOJACIKIY;

6. [locranoBnenue ['MaBHOTO TOCYIapCTBEHHOTO CAaHUTApHOTO Bpaua PO ot 28
saBaps 2021r. Ne2 «O06 yrBepxkaeHuHU caHUTapHBIX npaBwi u HopMm CanlluH
1.2.3685-21 «l'urneHuvyeckrue HOPMATUBBI M TpeOOBaHUS K OOECIICUCHHIO
0e3omacHOCTH U (MIu) 6€3BPETHOCTH JJIs YeoBeKa (PaKTOPOB Cpeabl OOUTAHUSY;

7. Ilpuxaz munucrepctBa npocsemenus PO ot 22 mapra 2021r. Nell5 «O6
yTBepkaeHun llopsimka opraHu3anud W OCYIIECTBIEHHS 0Opa30BaTeIbHOM
NESTENBbHOCTH TI0  OCHOBHBIM  00IIeo0pa3oBaTeNbHBIM  MporpaMmaM  —
o0Opa3oBaTeapbHbIM IpOrpaMMaM HayaJdbHOTO OOIIEr0, OCHOBHOIO OOILEro Hu
CpeIHero 00IIeTro 00pa30BaHUs».

8. YcraB MBOY «Hukonbckas cpenuss 001meodpa3oBarenbHas mMKoIa.

9. OcHoBHasi oOpa3oBarenbHas MpOTrpaMMa CPETHEro oO0IIero oO0pa3oBaHUs
MBOY «Huxonwsckas COIy;

VY4eOnpiii Kypc «Anredpa W Hadaia MaTeMaTHYECKOTO aHAIM3a» SBISACTCS
OJHUM M3 HauOojiee 3HAUMMBIX B IMpPOrpaMMe CpeaHEro oO0Iiero odpazoBaHUS,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YYEHHUSI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C IpYroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M a0CTPaKTHOE MBIIIJIEHHE O0Yy4alolMXCs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOCHUSI MH(OPMATHUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
qucuuIUiiH. B pamkax naHHOro ydeOHOro Kypca OOydyarolivecsi OBJIaJeBarOT
YHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKH, KoTopas (QopMyJIupyeT CBOU
JOCTUKEHUSI B MATEMAaTUYECKOU (hopMme.



VY4eOHbIl Kypc anreOpbl M Hayal MaTEMaTUYECKOTO aHaau3a 3aKjaJblBacT
OCHOBY [IJIl YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3HUKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJAEHUUN pa3BUTHUSI SKOHOMUKH M OOILIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh MX ISl JajbHEWIIero oOpa3oBaHUs U B
MOBCEAHEBHOM >XKM3HU. B TO Xe BpeMs OBiaJieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSMH aureOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEP)KJEHUSI C MOMOIIbI0 MHAYKIIMU U PACCYXKIaTh JI€IyKTUBHO, MCIOJIb30BATh
000011IeHHe W KOHKpETH3aluio, aOCTparupoBaHME W aHAJIOTHIO, (QopMuUpyeT
KpEaTUBHOE U KPUTHUUYECKOE MBILUICHHE.

B xoxe usydyenus yyeOHOro kypca «Anrebpa M Hayaja MaTeMaTUYECKOIO
aHanu3a» oOydYaronivecs MOJy4aloT HOBBIA OMBIT PEIICHUs NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHUYECKUX MOJIEEeH peanbHBbIX CUTYalHi,
UHTEpPIpPETAllMd  TOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TpHUpOjAE, HAyKe U MCKYCCTBE, C
BBIAAIOIIMMHKCS MaTEMaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbIlt Kypc 00JajaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbI wmaTepual, CHOCOOCTBYIOIIMMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxky ydeOHOU
NEeSTENbHOCTH, TpeOyrome MNpOJOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3ynbTar.

B ocHoBe Meromumku oOydeHus anrebpe M HayajgaM MaTEMaTHYEeCKOTO
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykrype yueGHOoro kypca «AnreOpa M Hauyajza MaTEeMaTHYECKOTO
aHaAJIM3a» BBIIEJIEHBI CIECIYIOUIUE COJEPKATENbHO-METOANYECKNE TUHUU: «Hucna
U BBIUUCTCHUS», «DYHKIIMU U TpaduKu», «YpaBHEHHs U HEpaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHanusa», «MHOXecTBa MW JIOruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOINYECKHE JIMHUM HM3YyYarOTCs Ha MPOTSHKEHUU JABYX JIET
oOyuyeHHUs Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSA
JIpYyr Apyra YU MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMU M paszienamu. J[aHHBIHI
yu4eOHBIH KypC SIBISE€TCS WHTETPAaTUBHBIM, IOCKOJbKY OOBEAMHSAET B cebde
collep)KaHNe HECKOJBKUX MaTEeMaTHYeCKHX IUCIUIUINH, TaKWX Kak anredpa,
TPUTOHOMETPHUS, MATEMAaTUUECKUN aHallu3, TEOpUsI MHOXKECTB, MaTeMaTHyecKas
noruka u gapyrue. [lo mepe Toro kak oOywaromuecs OBIaJeBalOT BcE Ooliee
IIMPOKUM MaTeMaTHYECKUM amnmnapaToM, y HUX MOCIen0BaTeabHO GOpMUpyeTcs U
COBEPIIEHCTBYETCS YMEHHME CTPOUTh MATEMATHUYECKYIO MOJENb pealbHOU
CUTYalluH, IPUMEHATH 3HAHUS, NOJyYEHHbIE TPU U3YYEHHH Y4eOHOro Kypca, IS



PELICHHS] CAMOCTOSTENBHO CHOPMYIUPOBAHHON MaTeMaTUYECKOM 3a7auM, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MEeTOANYECKasT JTUHUSA «YHCla ¥ BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yHenseTcs  (OPMUPOBAHHMIO  HABHIKOB
pPalMOHAJIBHBIX BBIYMCICHUN, BKIIOUYAIOIMIMX B C€0s MCIOJb30BAHHUE Pa3IMUYHBIX
GopM 3amucu 4uclia, yMEHUE JAeNaTh MPUKHUIKY, BBIIOJHITh NPUOIMKEHHBIE
BBIUMCJICHUS, OLIEHHWBATh YHMCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOy4alolMMCSI MHOXECTBa HAaTypallbHbIX, LENbIX,
palMOHANIBHBIX W JICUCTBUTENIbHBIX  YUCEI  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX u4uceld. B  KakaoM U3 3THX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My crHenupUyYecKue 3aJadd W OIlepaluu: JeJeHHE Halelo,
ONEpUPOBAHUE OCTaTKAMM Ha MHOXXECTBE II€JIbIX YHCeN, OCOOble CBOMCTBA
PAIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE OMepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATypaJIbHOW CTENEHU HA MHOXKECTBE KOMILUIEKCHBIX YHUCEN.
bnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PelICHUsl pa3InyHBbIX 3a7ad
dbopMupyeTcsi pe/ICTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U e€ pojid B
MOCTPOCHUHM MOJIENIEH PealbHOTO MHpa, IMIMPOKO HMCHOJB3YIOTCS 0000IIeHne U
KOHKPETHU3AIIUS.

Jluaus «YpaBHEHHMsSI M HEPABEHCTBA» peaIM3yeTcsl Ha MPOTSIKEHUU BCETO
oOydeHUss Ha YpPOBHE CpeIHEro oOmero o0pa30BaHHUs, IMOCKOJIBKY B KaKJIOM
pasnene IIporpaMMbl TpPEeIyCMOTPEHO peIIeHWe COOTBETCTBYIOIIMX 3ajad. B
pesynbrate OOydalliuecs OBJIAJEBAIOT PA3IUYHBIMA METOJaMU  PEIIeHUs
paIMOHANIBHBIX, UPPAMOHATBHBIX, TOKAa3aTENbHBIX, JOTApUDMHUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHHI, HEPaBEHCTB W CHUCTEM, a TaKxXe 3ajad,
colepkalux Mnapamerpsl. llodydeHHbIE yMEHUs IIMPOKO HCIIONB3YIOTCA IIPH
UCCIe0BaHNM (DYHKIIMA C TTIOMOIIBI0 MPOU3BOAHON, TIPU PEIICHUH MPHUKIATHBIX
3a/la4y ¥ 3a7]a4 Ha HAXOXJACHUE HAMOOIBIINX U HAMMEHBIITUX 3HAYCHUH (PYHKIUU.
JlanHast comepkarenbHas JTUHUS BKIIOYaeT B ceOsi Takke popMupoBaHNE YMEHHM
BBITIONHATH  pacuy€Tel 10  QopMynaMm, mpeoOpa3oBaHusl  pPalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAKCHUH,
COJEpKaIllMX CTENeHU W Jorapudmbl. braronmaps usydeHuio anredpandeckoro
Marepuaia OPOUCXOAUT  JajlbHEHIIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUICHUSI O0yUYarOIMMXCs, (OPMUPYIOTCS HABBIKU JETyKTUBHBIX
paccyxaeHud, paboTbl C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB M HEpaBeHCTB. Aure0Opa
npeiaraet 3(PQEeKTUBHbIE HMHCTPYMEHTBHI JJI PELICHUS] MPAKTUYECKUX U



€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JUHUA «DyHKIMM U TpaQuKu» TECHO
NeperuieTaeTcs ¢ JAPYTUMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTD U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeNbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, X CBOMUCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIUHN IS pelIeHus 3ajad u3 APYruxX y4eOHbIX
IIPEAMETOB U PEATBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM aHAJIA30M,
TaK W C pEIICHHEeM YypaBHEHUH U HepaBeHCTB. [Ipu 3Tom OojbIIOE BHHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXAY
pa3IUYHBIMUA BEJIUYMHAMH, HCCIAEAOBATh MOJyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUM
M HaBBIKOB, TMO3BOJISIIONIMX BbIPAKATh 3aBUCUMOCTH MEXKIY BEIUYMHAMHU B
pa3nuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTHH.

ConepxartenbHass n1uHUS «Haudanma maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKUUNA, OMpeAeNsiTh HMX HauOoJNbllIMe U HaWMEHbIINe
3HAUEHUs, BBIYHUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHUSI MaTEMAaTUYECKUX MOJEIEH peallbHbIX CHUTYalUH,
NO3BOJISIET HAXOAWTh HAWJIY4IlE€ pPEIICHUE B NPUKIAJHBIX, B TOM YHUCIE
COIMATIbHO-?KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOTO
aHallu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTUYECKOTO U
KpEaTHUBHOI'O MBIIUICHHUS, (HOPMHUPOBAHUIO YMEHHUH paclo3HaBaTh MPOSBICHUS
3aKOHOB MaT€MAaTUKHU B HayKe, TEXHUKE M UCKyccTBe. OOyuarouuecs: y3HaIOT O
BBIIAIOIINXCA PE3YJIbTaTaX, IOJIYYEHHBIX B XOJE pa3BUTHS MAaTeMaTHUKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKasT TUHUS «MHOXKECTBa U JIOTHKa» BKJIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeThko-
MHO>KECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJBbHON MAaTEMAaTUKH
U IpeajaraloT HaumOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEIUHSIOIIMN BCE pa3leibl
MaTeMaTUKH M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPA3HbIE MAaTEeMAaTHYECKHE
JUCLUMIUIMHBL M MX HPWIOKEHUS B eauHoe uenoe. Iloatomy BaxHO 1ath
BO3MOXHOCTh OO0YyYaloIIEMyCsi IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTUKU M HCIIOJIb30BaTh €ro JUIsl BHIPAXKEHHSI CBOMX MBICIIEH.
JpyruM BaXKHBIM MPU3HAKOM MAaTEMaTHUKM KaK HayKd CIEIyeT IpPU3HATh



CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OIpPEJIeIEHHBIM
mpaBUjiaM  TOCTPOEHHUS  JIOKA3aTENbCTB.  3HAKOMCTBO €  3JIEMEHTaMu
MaTeMaTU4YeCKONM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHBI
croco0CcTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHbIX
CUTyallui, WUCCIEIOBAaHUS DJTHUX MOJEJEd C TOMOIIBI0 ammapara ajiareOpsl H
MaTeMaTHYECKOTO aHalin3a, WHTEPIPETAlMU TOJYYSHHBIX pe3ysbTaToB. Takue
3a/1aHUs BIUIETCHBI B KAXBIM U3 pa3/iesioB MPOrpaMMbl, TOCKOJIBKY BECh MaTepUal
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JJI PEIICHHs] NMPUKIaTHbIX 3anad. [Ipu
pelIeHnd  pealibHBIX  MPAKTUYECKUX  3aJad  o0ydaroniuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh U  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEHICHUs] NPHUKIAIHBIX 3a7a4
OpraHu3yeTcs B Ipollecce U3yYeHUs BCeX TeM yueOHOoro Kypca «Anredpa u Havasa
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wusyuenue yueOGHOro Kypca «Anredpa W Hauyaja MaTeMaTUYECKOTO
aHanu3a» orBoauTcs 272 4daca: B 10 kimacce — 136 gacoB (4 waca B Heaeno), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil U MPOLEHTOB AJiA
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE 4MCHAa. PallMoHanbHBIE MW HUPPALMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbiotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS EIBIX U IPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema bedy. MHorowiensl ¢  UEIbIMHU
kod(punmenramu. Teopema Buera.

[TpeoGpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS IMOKA3aTEIbHbBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI peuieHus

Jorapu(MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAKEHUH. PellleHre TpUroHoOMeTpUUECKUX YpaBHEHHH.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelleHrne NpUKIAAHBIX 3a4a4 C ITOMOIIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 Pa3ju4HbIX O0JlacTell HAYKH W peajbHOM
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. Hynu QyHkiun.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBaJgpaTU4Has W JIPOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENMeHW Kak (QPYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U norapudmMuyueckass (yHKIMH, UX CBOWCTBA U TpaduKy.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B PEAIBHBIX IIPOLECCAX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs MOCJEHOBaTSIbHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpOLEHTOB. lMcnonb30BaHWE TPOTPECCHM IS PELIEHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peleHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHMYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7a4 W3 Pa3JIMuHbIX 00JIacTell HAyKu W peajbHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpaduKu.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEANBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

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

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETrpala. Brruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

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

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB € MOMOUIbI0 U depeHIanbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUHMCKOM MaTeMaTUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEJCHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOJIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIBTYpbl, TOHUMAaHUE BIIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, TJIaHUPOBAHUE IIOCTYNKOB U OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSITeIbHOCTH, JTaroB €€
pPa3BUTHUS ¥ 3HAYUMOCTH JUIS PAa3BUTHS LHUBWIN3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIny,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4yeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEUYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BbLABUTATH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3a7ayw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B X0j/ic OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
auajaora, oOHapY)KMBAaTh Pa3IMYUE W CXOJICTBO MO3HUIIMHA, B KOPPEKTHOU (dopme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yU€TOM HOBOW MH(OpMaLUU.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAIETh
crnocobaMu CamMOINpPOBEPKH, CAMOKOHTPOJIS Mpoliecca W pe3ylbTaTa pelIeHHs
MaTeMaTUYEeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa €M U YCIOBUSAM, OOBICHITH MPUYUHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJbTaTOB ACSATENBHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M MHIWBHUIYaJbHOU
paboThl TMpW pelleHuH Y4YeOHBIX 3a7ady, MNPUHUMATH I1eJdb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXaeHHS, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouiuiicsi MOJTYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJbTaThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATH MOHATHSIMH: PAMMOHATBLHOE YHCIO, OECKOHEUYHAas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh PUOMKEHHBIE BRIYUCIICHUS, TTPaBUJIa OKPYTICHUS, TPUKUIKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEHb HaTypaibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3 (UIMEHTaMH, KOPHU MHOrOYJIEHA, TNPUMEHAThH
JIeJICHHEe MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpENEIUTEdb MaTpUlbl 2 X 2 W €ro reoMETPUYECKUM CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTPHUIl U OIPEAEIIUTEIICH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB JUTS npeoOpa3oBaHus
TorapuMUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HPpPALMOHAJIBHBIE, MOKA3aTEJbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa30BaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNBl Ui pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMMO3UIMUS (QyHKUMNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OIEPUPOBATh TOHITHAMH: UYETHBIE W HEUYETHBIC (YHKIIHH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIUM, HauOosiblliee W HauMEHbIIee 3HaueHWe (QyHKUMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTeneHHON (YHKIHUM C HATypaJbHBIM M ILEJBIM
nokaszaTenieM, rpaduk KOpHsA N-0i cTeneHu Kak (QyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
(GyHKIIMU, WX CBOMCTBA W TpaduKu, WCIONB30BaTh WX Tpaduku sl pemieHus
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesIeHe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEepUPOBATh MOHATUSAMHU: apudmeTHyeckas M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEpUpPOBaTh TMOHATUAMM: HENPEpPbIBHbIE (QYHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TepBask M BTOpas MPOU3BOAHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHozxecTBa U JIOTHKA:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEACNIeHHe, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CIICIYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Mcen JUisl pelieHus 3aia4, IpUMEHS Th
anroput™m EBKinna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4ucia B aiareOpandyeckol u
TPUTOHOMETPUUYECKON (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapu@MuUYEcKre HEPaBEHCTBA, HAXOJIUTb WX pEHIEHUS ¢  OMOIIBIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb paloHaIbHbIE, UppalroOHAIbHEIE, ToKa3zaTeJIbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHble CUTYalluh Ha SI3bIKE alreOphl, COCTaBIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKHd KOMIIO3UIIMKM (PYHKIIUA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

NPUMEHATh (QYHKIHUHM JJI1 MOJCIMPOBAHUS W MCCICAOBAHUS PEaTbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

HCTIOJIB30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYUIIErO0 PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HAaXOJHUTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTh NpUKIaAHBIE 3aJa4d, B TOM YHUCJE COLUAJIBbHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eBIM MTOKa3aTeIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BoIPAKESHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkimuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl palMoHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
H X CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
5 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
3 JlericTBUTENbHBIC YUCIIa. PallioHaIbHEIE 1 1
HppalMoHaIbHBIC YHCIIa
9 Apudmernueckue oneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTata BEIYMCICHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYIEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHorousieHsl ¢ HeIbIMH KO3 QULIIeHTaMu.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHUI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Martpuiia CUCTEMbI JTUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpPUIBI 2X2, €r0
F€OMETPHYCCKHI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHus: © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

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

29

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

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DreMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHHE IPaUKOB ITHX PYHKIIHHA

33

Crernens ¢ LIEJIBIM MOKa3aTelieM. buHom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTelieM. buaom

34 Herorona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpaduk

36 KonTponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIepKalIuX CTEICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEICHU U KOPHU
Wppannonansubie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/1bI PELIECHHS] UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM TIOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHH

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM [IOKAa3aTeIEM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIbHBIM MOKAa3aTeIeM U
e€ CBOICTBa

55 IToxazaTtenbHast GpyHKUHMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5

peLIeHNs ypaBHEHUIN




[Toka3zarenbHblie ypaBHeHUs. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI PEIIEHUSI T0KA3ATEIbHbIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[lokazarenbHas 1

k. [Toka3zaTensHble ypaBHEHHSA"
VH

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC M HATYpATbHBIE JIOTAPU(MBI 1

67 [IpeoOpa3oBanue BhIpaKEHUH, CoAEepIKALIUX 1
sorapudmbl

68 [IpeoOpaszoBanue BhIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel

70 Jlorapudmuueckast pyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 115

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pELIEHUSI JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHUs] Jorapu(PMUIECKuX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHH

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

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

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT'E€HC
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCcUHYC, apKKOCUHYC ¥ apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHYECKHIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoOpa3oBaHrEe TPUTOHOMETPHIECKUX 1
BBIPAKEHUI

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKEHUIN

94 Pemenue TpUroHOMeTpUYECKUX YPaBHEHHIM 1

95 Pemenne TpUroHOMeTpUYECKUX YPAaBHEHHIMA 1

96 Pemenue TpUroHOMeTpUYECKUX YPaBHEHHIM 1

97 Pemenue TpuroHoMeTprUECKUX YpaBHEHHM 1

98 Pemenune TpuroHoOMeTpHUUECKUX YpaBHEHHM 1

99 Pemenue TpuroHoMeTprUECKUX YpaBHEHHM 1

100 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUN 1
KonTponeHas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTeIbHOCTEN. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE B OTpaHUYCHHBIC

103 nocienoBarenbHoCTH. McTopust ananusa
0ECKOHEYHO MaJIbIX

104 Apupmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHeuHO yObIBaroI1asi reoMeTpu4ecKast
nporpeccust

107 CymMa GecKOHEYHO YOBIBArOIIeH
reOMETPUYECKON TIPOTPECCHH

108 JIMHEHBIN ¥ SKCITOHEHIUAJIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTpossHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepsiBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBaJIOB JUIsl peLICHUs

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB MJIA PCHICHUSA

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl PEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K rpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKUINN

128 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, TPOU3BEACHHUSI,
YaCTHOTO U KOMIO3HUIINH (DYHKITUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIINH (QYHKITUI

131 KonTtponsnas padora: "[IpouszBoanas”

132 [ToBTOpEeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTpoJsbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIE, CHCTEMAaTU3aIAS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEM MBI

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

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIEr0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUs HETIPEPHIBHOU
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeITPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Uil
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npoliecca, 3a1aHHOTO GOpMYIION UITH
rpadpuKom




17 Kommosutus ¢hyHKIwii

18 Komnozunust pyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 Hurerpan. ['eomeTpuyeckuii CMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
TIoaied MIOCKUX QPUryp

30 [IpumeHeHre uHTErpana st HAXOXKACHUS
00BEMOB T€OMETPUUYECKHX TE

31 [Tpumeps! pemennii AudepeHnanbHbIX

ypaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUI
MaremaTrueckoe MOJAEITMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 TpuronomeTpuyeckue QyHKIIHH, UX
CBOMCTBa U rpadpuku

36 TpuronomeTpudyeckue QyHKIIHH, HX
CBOMCTBA U rpadpuku

37 TpuronomeTpuyeckue QyHKIIHH, HX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPHUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpu4ecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPAaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

52 OcHOBHBIE METOBI PELLIEHUS
[OKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUSA

> UppaloOHAILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHALHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peICHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'paduueckre METOIBI pereHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeNbHbIX YPaBHEHUN
64 I'paprueckue MeTObl peLIeHHs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTObl pelIeHUs
norapu(pMUUECKUX ypaBHEHUIN
66 I'padurueckue MeTo bl peLIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLeHus
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'paduueckue MeTOIbI pelieHus
69 MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JoTapu(PMHIECKUX
HEPAaBCHCTB

71

I'paduueckre METO bl pelIeHUs
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTesabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (POPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuuecKkas (POpMbI 3aIuch
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI HAa
KOOp,[[HH&THOI’I IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEI I




penieHus GU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHas padota: "KomruiekcHsie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOTYJIIO

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJIYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH

91 LeNbIX Yyucell: aaroput™ EBknuaa ms
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

PaBHOCHUJIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppaMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHU U

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAINS TOTYICHHBIX
pe3ynbTaToB

[IpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTH4eCKUX 3aJa4 1 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
KHU3HU, UHTEPIPETalNs NOTYyIeHHBIX
pe3yabTaToOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00JacTeil HAYKH U PEaTbHOM
KHU3HU, THTEPIPETANS TIOTYICHHBIX
pe3yJbTaToB
Kontponbhas padota: "Cucremsr

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannonaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanmionansHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppatnmoHaibHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapaMmeTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTApaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugpmuueckue CuCTeMBI ¢
napaMmeTpamu

114 Tpuronomerpudecknue ypaBHEHUS C
napaMmeTpamu

115 Tpuronomerpuieckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHomMeTpU4ECKre CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKHUX MOJIENIeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

119

[TocTpoenune u ucciaegoBaHue
MATEMATHUYCCKUX MO}ICJ’IGfI peaJILHLIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpamu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTteMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHUR"

124

[ToBTOpEenue, 06061IeHNE,
cucreMarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucreMarusanus 3Hanui: "HepaBeHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucremarusaius 3Hanuii: "HepaBencrna"

[ToBTOpEenue, 06001ICHNE,

127 cuctemaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucreMmarusanus 3Hanui: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3HaHuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600611eHNE,

130 cucremMaTn3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucremMaTu3anus 3HaHuil: "OyHkuun"

132 [ToBTOpEeHuE, 0600IICHNE, 1
cucrtemaTu3anus 3HaHuil: "OyHkuun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

134 Hroropas koHTpoJIbHAS paboTa

135 Hroropas koHTpoJbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
CUCTEMaTH3aIusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







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

Marematuka: anredbpa 1 Hayajla MAaTeMaTUYECKOT0 aHaIKM3a, reoMeTpusi. Anredpa
U Havajia MaTeMaTuieckoro aHanusa. 10-11 kimaccel:0a30BbIi U yTiyOJI€HHBIHI
ypoBar/ AnumoB 1. A., Konsirun FO.M., Tkauea M.B. u ap. U3gatenscTBo

"IIpocBemienue"

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmoreka IHOK






