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MNOACHUTEJBHASA 3AIIMCKA

VYyeOHblli Kypc «AnreOpa M Hayajga MaTeMaTUYECKOrO aHaIM3ay SBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B MPOrpaMMe CpeIHEro o0Iero odpa3oBaHUS,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAY4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroNIMXcs Ha YpOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydyaromidecs OBJIAJEBaIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIHpYEeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIAJICHUs] 3aKOHaMHU (U3MKH, XUMHH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHICHIMA pa3BUTHSA S3KOHOMHUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHPOBATHCSA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BHUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBAaTh
YTBEPKIAEHUS C MOMOLIBI0O MHAYKIMH U PAcCyXJaTh NEIYKTUBHO, UCIOJIb30BAThH
0000IIeHNEe W KOHKpETU3allMio, abCTparupoBaHHWE M aHAIOTHIO, (HOpMHUpPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIIIJICHHUE.

B xone uzyueHus yuyeOHoOro kypca «Anredpa M Hayajga MaTeMaTUYeCKOTrO
aHalln3a» 00ydYaroIluecs IMOIY4aroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEIIBHOIO IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIJIEH peallbHbIX CUTYyaluu,
WHTEPIIPETAlUA  TOJYYEHHBIX  PEUNIEHWH, 3HAKOMATCS C  IpUMEpamMu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMM.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4yeOHBbIM Marepuajn, CHoCOOCTBYIOIIUN
(GOpMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M d4epe3 creuuuxky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpoAODKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTM 32 IIOJIyYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HadajgaM MaTeMaTU4eCKOTo
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype ydebHOro kypca «Anredpa M Hayalla MaTeMaTUYECKOTO
aHaJIM3a» BBIACIIECHBI CIECAYIOINE COAECPKATEIBHO-METONUYECKUE JIMHUM: «YHucia
U BBIYUCIEHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro ananusa», «MHoxecTBa u Joruka». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKUE JHHUM H3YYalOTCsl Ha MNPOTSHKEHUHM JBYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro oO0IIero oO0pa30BaHUS, €CTECTBEHHO JIOTOJHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjielamMu. JlaHHBIHA
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX AUCIMIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKU aHalIu3, TEOpPHUs MHOXKECTB, MaTeMaTHYecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBAlOT BcE Oolee
IIMPOKUM MATEMaTHICCKUM aIapaToM, Y HUX TOCJIEI0BATEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaabHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJYYCHHbIC IPU U3YYCHUH Yy4eOHOTO Kypca, AJs
peIleHusI CaMOCTOSITENTFHO CHOPMYITUPOBAHHON MAaTeMaTUYECKOM 3a/aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «Yuclia U BBIYUCIEHUS» 3aBEplIacT
(opMHUpOBaHNE HABBIKOB UCIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusl 0co0Oo€ BHHUMaHHE ynaenserca  (OPMHPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYUCICHUM, BKIIOYAIONIMX B CE0Sl MCIIOJI30BAHUE PA3IMYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh NPUKHUIKY, BBINOJIHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIUMCS MHOXXECTBA HATYPaJIbHBIX, LETbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaXaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleUu(pUUYEecCKUue 3aJaud M ONepaluu: JeJEeHHE Haleo,
OTEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IIeNIbIX YHCe, OCOOBbIe CBOWMCTBA
palMoOHANBHBIX M MUPPAIMOHATBHBIX YHCeN, apu(METHUECKUE OTEpaIliy, a TaKKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETMEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOJKHOCTSIMM MX MPUMEHEHUS ISl PeIlieHUsl pa3IudHbIX 3ajad
dbopMupyeTcsi TIpeCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiu B
MIOCTPOCHUN MOJIETICH peaibHOr0 MHUpPA, HIUPOKO HCIOIB3YIOTCS OO0OOIICHHE U
KOHKpETH3aLusl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3yeTCs Ha MPOTHKEHUH BCETO
oOyueHHusi Ha YPOBHE CpeIHero ooOIero oOpa3oBaHMsI, MOCKOJbKY B KaXKIOM
pasnene IlporpaMMbl MpeaycCMOTPEHO pEIIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe OOy4aroluecs OBJAJEBAIOT PA3IMYHBIMH METOJaMH  PELICHHUS
paloHaIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JOTapUOMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPaBEHCTB W CHCTEM, a Takke 3ajaad,
coaepkaimx mapameTpbl. llomydyeHHbIE yMEHHUS IIMPOKO HCIONB3YIOTCS MpU
UCCIIeOBaHUH (PYHKIIMI C MOMOUIBIO MPOU3BOHOM, MPU PEIICHUU MPHUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIeHUE HauOOJBIINX U HAMMEHbIIUX 3HAYEHUN (YHKIIHH.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (OpMUPOBAHUE YMEHHI
BBINIOJIHATh ~ pacy€Thl 1o  dopMmysnaMm, MOpeoOpa3oBaHUsl  PAIlMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKCHUH,
CoJepKaluX cTerneHu u Jjorapudmel. brarogaps u3yudeHuio anredbpandecKkoro
MaTepuana IMPOUCXOJMUT  JalbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOr0 U
a0CTpaKTHOrO MBIIUIEHUS OOydJarommxcs, GOpMHUPYIOTCS HABBIKH JETYKTHUBHBIX
paccyxleHuid, pabOThl C  CHUMBOJIbHBIMU  (GOpMaMH,  MPeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaracT 3(PQGEeKTUBHBIE WHCTPYMEHTBI [IJII PEIICHUS TMPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a]]a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeToaudeckas JuHus «DyHKIuu u  rpaduku» TECHO
NeperuieTaeTcs ¢ JAPYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepraia. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTOrapu(ppMUIECKON U TPUTOHOMETPUYECKHUX (PYHKIUI, UX CBOWMCTB
U rpadvKOB, UCIOJIb30BAaHUE (PYHKIIUN NJIsl pelieHus 3a1ad W3 JPYruX yueOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M,
TaKk M C pEHICHUEM YpaBHEHHMM M HepaBeHCTB. [Ipu sTom Oosbllloe BHUMAaHHE
yaensercs (GOpMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKIY
pPa3IMUYHBIMUA BEJIMUMHAMU, HCCJIEAOBATh MOJy4YEHHbIC (YHKIMU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpaXkKaTh 3aBUCUMOCTH MEK]Y BEIMYMHAMH B
paznuuHoi ¢dopme: aHaTUTHYECKOU, rpaduyeckoi u cioBecHoil. Ero uzydenue
CIIOCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas auHug «Hayana MareMaTHYecKOro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a]ad4,
JIOCTYITHBIX OOYYaromuMcs, TaK KaK y HHUX TOSIBJISETCS BO3MOXHOCTH CTPOHTH
rpa@uky  CcNOXHBIX (YHKLUMHA, ONpeAensiaTb MX HauOoJdbIIMEe W HaWMEHbINE
3HAYEHUA, BBIYUCIATH MIIOMAaAn QUryp u oO0bEMBI TeN, HAXOJUTh CKOPOCTU U
yCKOpeHusi TmporeccoB. JlaHHash cojepxaTeinbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEIEeN peadbHbIX CUTYallHi,
MO3BOJIIET HAXOJAWTh HAWIyYIIee pEUIEHHEe B MNPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOI0
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO, (HOPMaIbHO-JIOTUUECKOTO H
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHHUN pACMO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTUKHU B HayKe, TEXHHKEe U UCKyccTBe. OOydyaromuecs: y3HaKT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJIYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCcKast TMHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOs BJIEMEHThl TEOpUH MHOXKECTB M MaTeMaTH4YecKoll Joruku. TeopeTuxo-
MHO>KECTBEHHBIE MPEICTABIICHUS IPOHU3BIBAIOT BECh KypC IMIKOJIbHON MaTEMaTHUKH
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONIMN BCe pa3feibl
MaTeMaTUKH M €€ MPUIOKEHUN, OHMU CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHUIUIMHBL W MX TNPUIOKEHUS B eauHoe 1ienoe. [loaTomy BaxHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM MPU3HAKOM MAaTEMaTUKH KaK HAayKH CIEeyeT MPU3HAThH
CBOMCTBEHHYIO €U CTPOroCTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
o0yJaroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yueObHOM Kypce «AireOpa ¥ Hayala MAaTeMaTHYECKOTO AaHaJIA3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOCIHMPOBAHUSA, KOTOPBIC MPHU3BAHBI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peallbHbIX
CUTyallul, HCCJIENOBaHUS OSTUX MOJEJIEeH C IOMOILBIO ammnapara aireopbl U
MaTEeMaTHUYECKOr0 aHalli3a, WHTEPIpEeTallMd IOJY4YeHHbIX pe3yJabTaToB. Takue
3aJJaHus BIUIETCHBI B KQXIBIH U3 Pa3AesioB MPOTPaMMBbl, TOCKOJIBKY BECh MaTeprall
y4e0HOTo Kypca IIMPOKO WCHOJIB3YETCS I PelleHus] MPUKIATHBIX 3amad. [lpu
pelIEeHUH  peajbHBIX  MPAKTHMYECKUX  3adady  oOydaroliuecs  pa3BUBAIOT
HAOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 00001IaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O  (OPMUPOBAHWIO HABBIKOB PpEIICHHs TMPUKIAJAHBIX 3a1ad
OpraHM3yeTCs B IIPOIECCe U3YUEHHS BCEX TEM Y4eOHOTo Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3ydyenune yuebHOro kypca «Ausrebpa W Hayala MaTeMaTUYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Yuciaa 1 BIYUCTICHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE M JCCSITHUHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue apoou. [lpumenenue apoOeil U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciell 3HAHUWM U PEANbHOU KU3HH.

JleicTBUTENBHBIE 4YMClIA. PanuoHanpHBIE W UPPALMOHAIBHBIE  YHCIIA.
ApudpmeTnueckue  onepauMu € JICUCTBUTEIBHBIMU  4HCIaMU.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoictna. [IpubnukEHHbIE BBIUMCIEHUS, ITpaBUIIa
OKPYIJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wenbiM nokaszareneM. burom Herorona. HMcenonb3zoBanue
NOAXOASIIENH (POPMBI 3aMKUCH AEUCTBUTENBHBIX YUCEN I PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmeTruecknuil KOpeHb HATYPaJIbHOM CTENIEHH U €T0 CBOMCTRA.

Crenesp C panuMOHANBHBIM ITOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CpoiictBa norapupma. [leciTuyHble M HaTypasbHbIE
Jorapumel.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC,
apPKKOCHUHYC M apKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBbHBIE ypaBHEHUsS M ypaBHEHMs-CleACTBUS. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pallMOHAIBHBIX YPABHEHHUN U
HEpaBeHCTB. MHOroujaeHsl OT OJHOW nepeMeHHo#l. JleleHne MHoroudsjieHa Ha
MHOIOYJIEH C ocTatkoM. Teopema be3dy. MHoOrouneHsl ¢  LEJIBIMH
ko3pdunmenramu. Teopema Buera.

[IpeoOpazoBaHUs YUCTOBBIX BBIPAKEHUH, COACPHKAIIUX CTENIEHU U KOPHHU.

UppauronanbHbie ypaBHEHHUSI. OcHOBHBIE METO]IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOAbI PEIICHMS MOKa3aTeIbHBIX

YPaBHEHHUH.

IIpeoOpa3oBaHue BeIpaXXEHNUH, COAECPKAIINX JIOTapU(pMBI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI peeHus
Jorapu(pmMHUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbI. [Ipeo6paszoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucreM JHMHENMHBIX ypaBHEHHMH. Martpuma CHCTEMBI JIMHEHWHBIX
ypaBHEeHHI. OnpenenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OMNPEACIUTENS I PEUICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIAIHBIX 3aJad C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccnenoBaHne mMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTtpoeHne maTeMaTUYECKUX MOJAENEH PEATbHOM CUTyallUH C MOMOUIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3UyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DOYyHKUMHU U TPAPUKH

OyHKIMA, cnocoObl 3agaHus (QyHKIUU. B3auMHO oOpaTHBIE (QYHKIUU.
Komno3zummss ¢yskuuii. I'padpuk  QyHKnuu. OnemMeHTapHble OpeoOpa3zoBaHUs
rpaguKoB (QyHKIIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHble pyHKIMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHHHMYMBI
byukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JIuneliHas, KBaJpaTH4yHas W JApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCIJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIUS C HATypaJbHBIM M LEIbIM NOKa3zaTesneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OW CTENEeHH Kak (yHKUMH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHas u norapudmudeckass QyHKIMH, UX CBOWMCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB PyHKITUI 7151 pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAbHBIX MpOIEccaX U SBICHUSX.
['padmiku peanbHBIX 3aBUCUMOCTEH.

Hauvana maTemaTn4ieckoro anajimnsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJIeAoBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIHWU. MOHOTOHHBIE u OrpaHUYCHHbIC
nocye0BaTeNbHOCTU. VIcTOpUs BO3SHMKHOBEHUS MAaTEMAaTHYECKOTO aHalin3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuuecKkas mporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuyecKon
Iporpeccuu. JIMHENHbIN U SKCIIOHEHIMAIbHBINA pocT. Hucio e. Dopmyiia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TIPOTrpeccUH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHbIe (YyHKIIMM W WX CBOWCTBA. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHUS HEpPaBEeHCTB. l[IprMeHEeHHEe CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas npousBoiHble GyHKIMU. OnpeneneHrue, FTeOMETPUYECKUN U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUH.

[Ipou3BogHBIE  BJIEMEHTApPHBIX (GyHKIUHN. [IpouszBogHass  CymMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIINY (DYHKIIUHA.

MHoskecTBa H JIOTHKA

MHO»XeCTBO, OIepalu¥ HaJ MHOXECTBAMU M HX CBOWCTBa. Jluarpammebl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOI'O — amnmapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOrOo OOBEKTa, CIIEJACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KJIACC

Yucsia 1 BBIYUCTICHUSA

Harypanbnbie u uensie yucna. [[ppuMeHeHne NMPU3HAKOB JIEIMMOCTH LIEJIBIX
yucen, Haubonpmuid obmui genurens (nanee — HOJl) u HammeHslinee oOriee
kpatHoe (nanee — HOK), octaTtkoB nmo moxaysto, anroputma EBkimna s pemenus
3a/1a4 B LIEJIBIX YUCIAX.

KommekcHbie umncna. AnreOpaumdeckas W TpUTOHOMETpUYecKast (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OIepaluyd ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS ¥ HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpaBHEHUMH U HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHWH C  TTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl  PCIICHUS TOKA3aTeNbHBIX ©  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OcHOBHbBIE METOIbI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHHS] CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad U3 pa3UyHbIX 00JIacTeld HayKu U peasibHON
YKW3HU, UHTEPIIPETALNS OJYUEHHBIX PE3YJIbTAaTOB.

DOYHKUUHA U TPAPUKH

I'paduk kommosunmm GyHkIUNA. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue pyHKINU, X CBOWCTBA U IpadUKU.

['paduueckne Meronmpl pelieHusl ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHaju3a

[IpuMeHeHre NMPOU3BOJHON K UCCIEAOBAaHUIO (PYHKIIMIA HA MOHOTOHHOCThH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAaUMEHbBIIErOo  3HAYCHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOMHOM [UJIi HAXOXKIECHUS HAWIY4IIero peumeHus B
NPUKIIAIHBIX 3aJa4ax, [ ONPEACIEHUS CKOPOCTH M YCKOPEHUs IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbiX. IlepBooOpasHbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. ['eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHeHne uHTErpajia A HaXOXKJIEHHUS IUIOMAjel MIockuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnuanbHbIX  ypaBHEHUNA. Marematudeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIbI0 U depeHInanbHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYAIOIIETroCs] KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHHWCKOro  OOIlIecTBa,  MPEACTaBIECHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHMH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHI M JPYroe), yMEHHeE
B3aMMOJICHICTBOBATh C COIMAJBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKIIUSIMU ¥ Ha3HAUCHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW UIECHTUYHOCTH, YBaXKEHHUS K
IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILEHHUE K
JOCTUKEHUSM POCCUHCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHUECKON LIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTIDKEHHWH B JAPYTrUX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCUUCKOr0 Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HayKu M JESITEeIbHOCTBIO YUEHOro, OCO3HAaHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYAs ICTETHKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aa4, PEUICHUI, pacCyKIACHHUI, BOCIPUUMYHUBOCTh
K MaTeMaTHYECKHUM acIlleKTaM Pa3IMYHBIX BUJOB HCKYCCTBA,;

5) puznyecKoro BOCHUTAHUA:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUA B
MHTEepecax 3J0pOBOT0 U 0€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHA H
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM 1E€ATETbHOCTBIO;

6) TPYZA0BOT0 BOCIIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TpPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepaM  MPO(ECCHOHAIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKEHUSAMH, YMEHHE COBEpIAaThb OCO3HAHHBIA BBIOOP
Oynymeid mnpoeccuu U pearu30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHIO |
caM000pa30BaHUI0 Ha MPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOrHYeCKOT0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh  JKOJIOTMUYECKOM  KyJIbTYpPhl, TOHUMAHUE BIMSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM, OPUEHTALIUS
Ha TPUMEHEHHE MATEMAaTHUYECKUX 3HAHWN MJId peuieHus 3agady B 00JacTu
OKpYXalollel cpefpl, MIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HEeHHOCTH HAYYHOT0 MO3HAHHS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTEeMaTUYeCKOM HayKku Kak cdepbl 4YeTOBEYECKOW IesTEIbHOCTH, JTaloB €€
pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTUS LMBUJIM3AlMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHbIE YUeOHbIe eiCTBUA

ba3oBble jornyeckue 1eicTBus:

BBISIBISITh M XAPaKTEPU30BaTh CYLIECTBEHHBbIE NPHU3HAKH MaTEMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MOHATHIMH, (OPMYyIUPOBATH
OINpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKaALUH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIpUHUMATh,  (OpPMYyJIUpPOBaTbh U  NpeoOpa3oBbIBATH  CY)KJICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPXKICHUSX, Npeajararb KpUTEpUH IJis
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPIKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BBICTPAWBaTh apryMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BAPUMAHTOB  pEILCHUSA, BbIOMpaTh HauOoyiee MNOAXOASAIMMK ¢ y4€ToM
CaMOCTOSATENbHO BbIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKue 1eHCTBUS:

HCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
bopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO OOBEKTA, SIBICHHS, IIPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOSATENbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOJIONEHMS, HUCCJECJOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpolecca, a TAKXKE BbIIBUTAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

BBIABJIATH AeUIMTH MHPOPMAINHU, TaHHBIX, HEOOXOJUMBIX NIJIi OTBETA Ha
BOIIPOC U JIJISI PELLICHUS 3a]1a4u;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBaTh HH(POPMAIIMIO, TPEICTABIATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji€ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBATh WJEH, HAIlCJEHHbIE Ha TIOMCK
pEelIeHUs, COINOCTaBIIATh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3iU4Me W CXOJICTBO TMO3WIIMA, B KOPPEKTHOU (dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTaBISATh PE3YJIbTaThl PEIICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE yHMBepcaibHbIEe y4eOHbIe JeiCTBUS



Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4IE€TOM MUMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHNUH ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJIEKT:

BIIQZICTh ~ HaBBIKAMH  ITO3HABATEIIBHONW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, X PE3yJbTAaTOB, BIAJCTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTpPOJISI Tpollecca W pe3yiabTaTa pEIIeHUs
MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MIPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATA IIETH U YCIOBUIM, OOBSICHATH TPUIHHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YNIbTATOB JICSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eITEJIbHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHANBUIYaTbHON
paboThl mpU pemieHHnH YYeOHBIX 3a7ad, MPUHUMATh IIh COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAaHHM3AIIMI0 COBMECTHOW pabOTHI, pacIpeacisaTh
BUJIbI paboOT, JIOrOBapWBAThCsS, OOCYXAAaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIIIOJHITH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU 4YICHaMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOyyarolIUICS MOJYYUT CIEAYIOLINE
npeIMeTHbIe Pe3yJbTaThl MO OTAETbHBIM TeMaM pabouell mporpamMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucuaa 1 BBIYUCICHUSA:

CBOOOJHO OIEpPUPOBATh MOHSATHAMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUMOHAIBHOE YHCIO, MHOXKECTBa
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JPOOM M TPOUEHTHI IS pEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATTbHOU KU3HU;

OPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, IPABUJIA OKPYTIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOZHO OMEpUpPOBATh TIOHATHEM: CTENEHb C IEJNbIM [OKa3aTeseM,
MCIIOJIb30BAaTh MOAXOASANIYIO0 (hOpPMY 3alKUCU NEUCTBUTENBHBIX YUCEN IS PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apUPMETHUECKUN KOPEHb HATypaibHOM
CTETICHU;

CcBOOOHO ONEpPUPOBATh MOHATUEM: CTETIEHb C PAlMOHAIBHBIM MOKa3aTeleM;

CBOOOJTHO ONEPHPOBATH MOHATHUAMU: JOrapupM dUYWCIa, JSCATUIHBIC U
HATypaJbHbIE JIOTAPU(PMBL;

CcBOOOJHO ONEpUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTa;

OTIEPUPOBATh MOHATUSAMU: aAPKCHUHYC, aPKKOCUHYC M apKTaHT'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPaBeHCTBA:

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUIIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBRA,

MPUMEHSATh PaA3JIMUHbIE METOJIbI PEIICHUS palMOHAIBHBIX W JPOOHO-
pallMOHANIbHBIX YPaBHEHUH, TMPUMEHSATh METOJ MHTEPBAJIOB [JIsi PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJIHOM MEpPEeMEHHOM,
MHOTOWIEH C TelIbIMA KOd(pPUIMeHTaMu, KOPHM MHOTOWICHa, MPUMEHSThH
JIEJICHUE MHOTIOWICHA Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJHO OMEpPUPOBATh TMOHATUSIMU: CHUCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONPEACNINUTENIb MATpUIlbl 2 X 2 U €ro reoMETPUYECKUH CMBICI,
MCIIOJIBb30BaTh CBOWCTBA OMpENENUTENs 2 X 2 sl BBIYMCICHUS €ro 3HauYeHUs,
MPUMEHATh ONPEIACTUTENIN JJIsl PELICHUS CHUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MO/JICJIMPOBATh PEANIbHBIE CUTYallUH C TOMOUIIBIO CUCTEMBI JTUHEUHBIX YPaBHEHHUI,
MCCIIE0BATh IIOCTPOEHHBIE MOJENM C IOMOIIBI0 MAaTpUIl W ONPEACIIUTEIIEH,
WHTEPIIPETUPOBATH MOTYUYECHHBIN pe3yJIbTarT;

WCIIOJIh30BaTh CBOMCTBA JICUCTBUM C KOPHSAMHU Il TpeoOpa3oBaHUs
BBIPAXCHUI;

BBITIOJTHATH MPE0OPa30BaAHMS YUCIIOBBIX BRIPAKECHHH, COJIEPIKALIIUX CTETICHHU C
pallMOHANIbHBIM [T0Ka3aTeJIeM;

HCIIOJIb30BaTh CBOMCTBa norapuMoB TUTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CBOOOJHO OMEPUPOBATh MOHATUSMH: HpPpALMOHAJIbHBIC, TOKa3aTeIbHbIE U
JorapugMUUYECKre ypaBHEHUsI, HAXOUTh UX PEIICHUS C MOMOIIBI0 PABHOCHUIIBLHBIX
MEPEXO0J0B W OCYILECTBIISASI IPOBEPKY KOPHEW;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKre (GOpMYIIbl Uil TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OIEpPHPOBaTh TMOHSATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh HeoOXoAaumble (GOpMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEajlbHble CUTyalldd Ha s3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIEA0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOYHKUUM U TPAPUKH:

CBOOOHO ONEpUPOBATh MOHITUAMM: (PYHKIIHS, CIIOCOOBI 3a4aHUs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uiusi GyHKUUWA, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: OOJACTh ONPENEICHUS U MHOXKECTBO
3HaYCHUU (PYHKIMH, HYJIH QYHKIUHU, TPOMEXKYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: YETHbIE M HEUETHBIE (PyHKLUH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMU: CTENEHHas (QYHKIUS C HATypaJbHbIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTeNeHW KaK (PYHKIMU OOpaTHOM CTENneHu ¢
HaTypaJbHbIM MOKa3aTeJIeM;

ONepupoBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTU4Has U JpOOHO-TMHEHHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CcBOOOZIHO ONEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHU;

CBOOOZIHO ONEpUpOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apTryMEHTa;

UCIONIb30BaTh rpaduku  (QYyHKUMH Ui HMCCIIEOBAHUS MPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTU MEXKIY BEIMUUHAMU;

Hauvana MmaTemMaTH4ecKoro aHajausa:

CcBOOOZIHO OMNEpUpOBaTh MOHATUAMU: apumeThyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCIIOHEHIIMATIBHBIN pOCT, GOopMyra CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUM JJIsl PELICHUS PEAbHBIX 3aJad IPUKIAJTHOIO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: ITOCIEAOBATEILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJIEA0BATENbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOXKJCHHUS MAaTeMaTHYECKOrOo aHajau3a Kak aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIWU, TOUYKH
paspbiBa rpaduka QyHKIIUM, aCUMITOTHI rpaduka PyHKIINH,

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIIHS, HEMpPEphIBHAs Ha OTPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJHO OIEPUPOBATH TOHATHSIMH: TIEpBasi W BTOpas IMPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO W KOMITO3HUIIMHU
IBYX (YHKIIMH, 3HATh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJB30BaTh TE€OMETPUUECKUNA W (U3UYECKUI CMBICI MPOU3BOJHON IS
pelIeHus 3a1ay.

MHoxecTBa M JIOTMKA:

CBOOOJHO  OMEPUPOBATH  MOHATUSIMU:  MHOXXECTBO, OIEpaldd  Haj
MHOECTBaAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJjisl OUCAHUS peaIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OINEpUpPOBATh MOHATUAMH: ONPEACIICHUE, Teopema, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTUYECKOI0 00BEKTA, 10KA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kjacce oOydarOIMIACS TMOJYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEPHPOBATH TOHIATHSAMHU: HATypaJIbHOE U I1E€JI0€ YHUCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIETMMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX uMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJHO OIEpUPOBATH IMOHSITHEM OCTaTKa IO MOJYJI0, 3aluChIBATh
HaTypaJbHBIC YHCJIa B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBITIOTHATH apU(PMETHIECCKUE OTNepaluu ¢ HUMU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOOZHO OMNEpUPOBATHh TMOHATUAMU: HppaIOHATIbHBIC, MOKAa3aTelIbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIICHUS C  T[OMONIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZIHO OMEpUPOBaTh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsi  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAIbHbIE, UPPALMOHAJIBLHBIE, IIOKAa3aTeJIbHBIE,
jJorapuMUYecKe U TPUTOHOMETPUYECKHE YpPaBHEHHMs] U  HEPABEHCTBA,
CoJZieprKalliie MOYJIM U IIapaMeTpBl;

MPUMEHSATH TpauuecKrue METObI ISl PEIICHHS] YPAaBHEHUI M HEPABEHCTB, a
TaKXKe 3a]1a4d ¢ IapaMeTpaMHy;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha fA3bIKE aireOpbl, COCTaBIAThH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MCIOJb30BAaHUEM almapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKUUMU U TpadpuKu:

CTpOUTh TpadUKH KOMMO3ZMIMHA (PYHKIMI C MOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIE€OMETPUYECKHE 00pa3bl YpaBHEHMH M  HEPAaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJAHO  ONEpPUPOBATH MOHATUSIMH: TpPaPUKA  TPUTOHOMETPUUYECKUX
dynxumi;

MPUMEHITh (YHKIIUU JJI1 MOJCTUPOBAHUS W HCCICIOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJIUTh HAMOOJBIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIy4dlller0 PpEIICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLUHMAIBHO-DKOHOMHYECKHX, 3ajadax, i
OTNpENENEHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMylol wuiu

rpaduKom;



CBOOOZHO ONEpUpOBaTh TOHATUSAMU: TepBooOpa3Hasi, OMPEIACIEHHBIH
WHTErpall, HaXOAUTh MEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIMNA W BBIYUCIATH
uHTerpai no gpopmysne Herotona-Jleitonuna;

HAXOJUTh TUIOLIAN TUIOCKUX (PUTYp U 0OBEMBI TE€Nl C MOMOIIBIO HHTETpaa;

UMETh MPEJICTABICHUE O MATEMATHYECKOM MOJEIUPOBAHUU HA TMpPUMEpE
cocTaBieHus Au(GepeHInaIbHbIX YpaBHEHU;

pemarhs NPUKIAIHBIE 337a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO H
bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Kontporbuete | Ipaxtirieckne o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypest
MHO0X€eCTBO JEMCTBUTEIBHBIX YUCEIL.
1 MHuorounensl. PaninonaisHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
yYpaBHEHUI
5 Oyukuuu U rpaduxu. CreneHHas QyHKIUSA C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas GyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpruyeckue BbIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH M MPOTPECCUN 10
HenpepeBabie Gyakimm. [IponsBomHast 20
9 [ToBTOpEeHME, 0000IEHNE, CUCTEMATH3AITUS 5 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Konrpoabusie | Tpaxkrueckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 Hccnenoanue GyHKIUI C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUIECKUX (HYHKINH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHanbHbIe, TOKAa3aTeNbHbIEC H 24 1
norapuMUUecKre HePaBeHCTBA
KomruiekcHbie umncna 10
HarypanbHble u 1ienbie uncna 10
CHcTeMBbI paliOHATTLHBIX, UPPAITUIOHATHHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3aia4uu ¢ mapameTpamu 16 1
9 HOBTOPCHI/IC, 000011IeH1Ee, CHCTEMATU3AIIH 16 9
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yecrBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxa Beero Konrpouabsnsie | IlpakTuyeckue iytlennﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThbI pecypest
1 MHOXeCTBO, onepaluy Haji MHOKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmapara JaJisl pelieHus 3a1a4
Panmonaneueie yncina. OOBIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPUOIUYECKUE JPOOH
Panmonaneueie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OEeCKOHEUHBIEC TIEPHOINYECKUE APOOU
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB [ 1
pEIICHUS TPUKIIATHBIX 3371249
7 [Ipumenenue apoOeit v MPOIIEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JerictBuTenbHbIe uncia. PanimonanbsHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepainu ¢ 1
JEMCTBUTEIbHBIMU YUCIIAMU
10 Moaynb IeHCTBUTEIBHOIO YHCIIA U €70 1

CBOICTBa




11

[TpuOnkEHHbBIE BEIYMCIICHUS, IPaBUIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PELICHHUS LIETIBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHHM U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4JIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMUA KO3PPHUITHEHTaMU.
Teopema Buera

17

Pemenue cuctem TUHENHBIX YpaBHEHUN

18

Pemenne cucreM JIMHEMHBIX YpaBHEHUN

19

Marpuiia CUCTEMBI TUHENHBIX YPaBHEHUN.
Ornpenenurens MaTpUILIbI 2X2, €ro
TEOMETPUUECKUN CMBICII M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenenurens MaTpUILIbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHue onpenenuTents A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Peienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHUM

23

Penienne npukiiaqHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponpHas pabota: "PanonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6partubie pynkimn. Kommnosurms

byHKIHH

26

I'paduk PyHkunuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKIUIH

27

OO6nacTp ornpeesieHUs] U MHOXKECTBO
3HayeHuit pyHkuuu. Hymm pyHkumu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble ¥ HEYETHDBIE (PYHKIIMU.
[lepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliee 1 HauMeEHbIIIEE 3HAUEHUE
(GYHKIIHM Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTHyHast U APOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIIEIO0BAHNUE U
nocTpoeHue rpaduKkoB ATUX QYHKIUN

32

DJIeMEHTapHOE UCCIIEOBAHUE U
MOCTpoeHne TpaduKoB dTHX QYHKITUH

33

CreneHsn c 11eabIM OKa3arTeieM. bruHom




Hrrotona

CrerneHs ¢ LICJIBIM II0Ka3aTeeM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 LieJIbIM IToKa3aresneM. E€ cBolicTBa u
rpadux

36 KonTtponbHas padota: "Crenennas
¢bynkmus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HATYPAITbHOM
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTEIIEHU U ero CBOICTBA

39 [IpeoOpazoBaHus YHCIOBBIX BEIPAKECHUH,
CoJIep KalUX CTENEH! U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BEIPAKECHUH,
CoJIepKaIUX CTENIEH! U KOPHU

41 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIepIKAIINX CTETIEHN U KOPHU
HppaunonansHble ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
Wppanmonansuslie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHU

45 PaBHOCHIIbHBIE TIEPEX OBl B PEIICHUN




UPPALMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE ITIEPEXO/IBI B PELICHUU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUN
UpPpALMOHATILHBIX YPABHEHHM

48 PaBHOCHIIbHBIE IEPEXO/IBI B PELLICHUT
UPPaLMOHATILHBIX YPABHEHUM
CaotiicTBa 1 rpaduK KOpHS N-0¥ CTENEHH

49 KaK (DYHKITUU 0OpaTHOM CTEIICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHn

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonrponbHas pabora: "CBoiicTBa u rpaguk

51 KOpHsI N-0ii cTrenenu. MppannoHaibHbIe
ypaBHEHMS"

59 CreneHsb ¢ palliOHAIBHBIM IOKa3aTeNeM U
€€ CBOICTBA

53 CrerneHsb ¢ palliOHAIBHBIM NTOKA3aTeNeM U
€€ CBOICTBA

54 CreneHs ¢ palliOHAIBHBIM MIOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast GyHKIUS, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUN IS
pellIeHNs] YpaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN IS

pellIeHHs] YpaBHEHUI




IToxasaTenpHBIE YpaBHCHHA. OcHOBHEIC

58 METO/Ibl PEIICHUS MTOKa3aTeIbHBIX 1
YpaBHEHUI
[Toka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHEHMsI. OCHOBHBIE

60 METO/IbI PELICHNUS [T0Ka3aTeIbHbIX 1
YpaBHEHUI

61 KonTtponbsHas padora: "[loka3arenbHast 1
¢bynkuus. [lokazaTenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTa norapugma 1

63 Jlorapudm uncna. CoiicTBa jorapugpma 1

64 Jlorapudm umcna. CoiicTBa jorapugpma 1

65 JlecsiTuuHbIe U HATYpaJbHbIE JOrapu(pMbl 1

66 JlecaTuuHble U HaTypalibHBIE JIOTapU(PMBbI 1

67 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIIIX 1
aorapupmbl

68 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1
JorapuQpmbl

69 [TpeoOpa3oBaHue BBIpaKEHHH, COIEPKAIINX 1
Jorapumbl

0 Jlorapudmuueckas ¢pyHKIus, e€ cBOiCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKINUN IS 1

pellIeHHs] YpaBHEHUI




Hcnonp3oBanue rpaduka GyHKINAN IS

73
peleHNs ypaBHEHUH
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEX0/IBI B PEIIEHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonrtponsHas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTaHTE€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

84 ompeieJICHUE TPUTOHOMETPHIECKUX

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeielIeHUE TPUTOHOMETPHYECKUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (YOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHIE (DOPMYIIBI 1

9 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

92 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKEHU I

03 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

94 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

95 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

96 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

97 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

98 Pemrenne TpuroHOMeTpHYECKIX ypaBHEHHNA 1

99 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

100 Pemrenne TpuroHOMeTpHYECKIX ypaBHEHHNA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpPaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS 1

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUH

MOHOTOHHEBIE B OI'paHUYCHHEBIC

103 ocJIeIoBaTeIbHOCTH. icTopus aHanm3a
0ECKOHEUHO MaJlbIX

104 Apudmernueckas nporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoHeuHo yObIBarolas reoMeTpuyecKas
nporpeccus

107 CymMma GecKOHEYHO yObIBaOLIEH
reoOMEeTPHUUECKON porpeccun

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Popmya CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIIOHEHIMATIBbHBIA POCT
Yucno e. Dopmyrna CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pemeHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Konrtponbnas pabota:
"ITocenoBaTenbHOCTH U IPOrpeccun’

112 HenpepbiBHble QyHKIIMM U X CBOICTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPapUKOB
byHKIMH

114 CaoiicTBa (pyHKLNI HETIPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (pyHKIIMI HEMTPEPBHIBHBIX HA
OTpe3Ke

116 Meton MHTEpBAJIOB JUIsl peIIEHUS

HEPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs PCIICHU A

117
HEpaBEHCTB
Meton UHTEpBAJIOB JUIsl pEIIEHUS

118
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOIHEBIC KU

YH

122 Onpenenenue, reoOMETPUUECKUI CMBICIT
MIPOU3BOJHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
IIPOU3BOIHOMN

124 VYpaBHeHMEe KacaTelbHOM K rpaguKy
byHKIUN

125 VYpaBHeHHe KacaTenbHOH K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE 2NIEMEHTAPHBIX (YHKIHIA

127 [Tpou3BoiHBIE 27IEMEHTAPHBIX (PYHKIMI

128 [Tpou3BoHas CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [Tpou3BoHas CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [IpousBonHas cymMmMbl, IPOU3BENEHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI

131 Kontponbnas padora: "IIponsBogHas"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMATU3AITHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "Oyukiun"
134 Wroroas KoHTpOJIbHAS paboTa 1
135 HroroBast KOHTpoOIbHAs paboTa 1
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3ALIH 1
3HAaHUN
OBILIEE KOJIMYECTBO YHACOB I10 136 10

[TPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

* MartemaTrka. AnreOpa 1 Hauajga MaTemMaTHUecKoro aHanumsa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHEpHOE 00IIIECTBO
«3narensctBO «IIpocBereHuey

* MaTemaruka. Anrebpa u Hadaiza MaTeMaTUYeCKoro aHanausa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

NMHTEPHET






