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[TOACHUTEJIBHAA 3AIINCKA

YueOHbli Kypc «Anredpa U Hayajga MaTeMAaTUYECKOTO aHaIM3a» SIBJISETCS OJHUM M3 Haubosee
3HaYMMBIX B MPOTpaMMe CpeaHero oOmiero odpa3oBaHHUs, MOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl M3YYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JpYyTroi CTOPOHBI, POPMUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIUIEHHE 00yJalOIMXCs Ha YPOBHE,
HEOOXOIMMOM JIJIsl OCBOCHHUS MH(OpMATHKH, 0OIIECTBO3HAHMUS, HCTOPHH, CIIOBECHOCTH U APYTUX
JMCIUILIMH. B paMkax maHHOTrO y4eOHOTrOo Kypca OOydaroIiuecsi OBJIaJeBalOT YHUBEPCAIbHBIM
S3bIKOM COBPEMEHHOI HayKH, KOoTopas (OPMYIHPYET CBOHM JOCTM)KEHHS B MaTeMaTHYECKOM

dopme.

Y4eOHbI Kypc aireOpbl W Hadal MaTeMaTHYeCKOro aHajiu3a 3aKJIajblBaeT OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHA, XUMHH, OWOJIOTHH, TIOHUMAaHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh WX IS
JAIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPAaKTHBIMHU M JIOTUYECKH CTPOTMMU KOHCTPYKLIMSIMHU aireOpbl 1 MaTeMaTUUeCKOro aHalin3a
pa3BUBAaE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTUHHOCTH, JOKa3bIBATh
YTBEPXKACHHSI C TOMOIIBI0 WHIYKIIMH B PACCYXAaTh JEAYKTUBHO, MCIIOIh30BaTh 00OOIICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHUYECKOE
MBITIJICHHE.

B xome wusydeHus yuyebHOro Kypca «Anredpa ¥ Hayajga MaTEeMaTHYECKOTO aHaln3ay
oOydaronuecsi TMOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOEHUS MAaTeMaTHYEeCKUX MOJEJEH pealbHbIX CHUTYallMil, MHTEPIpPETaluy MOIYyYEHHBIX
pELICHUH, 3HAKOMSATCS ¢ TPUMEpPaMH MATEMaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOLIMMUCSA MaTEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHM.

Y4eOHbIE Kypc 007amaeT 3HAYMTENBHBIM  BOCHHUTATENBHBIM  ITOTEHIUAIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocnoBe wmeromuku oOydeHus anreOpe M HadajgaM MaTeMaTHYECKOTO aHaiu3a JICKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B crpykType ydebHOro kypca «Aisredpa M Hayajga MaTeMaTUYECKOTO aHAIM3a» BBIJCIICHBI
CIENYIOLINE COJEpKATEIbHO-METOAUYECKUE JUHUM: «YHclia U BBIUKCICHUSD, «DYyHKUHH H
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTrdeckoro anaian3ay», «MHOKeCTBa U
Jorukay. Bce OCHOBHBIE COAEPKATENBHO-METOAMYECKUE JUHUU H3Y4aloTCs Ha MPOTSIKEHUU
JBYX JIeT OOyueHUs Ha YpOBHE CpeIHero oOmiero oOpa3oBaHMs, €CTECTBEHHO JOMOINHSS APYT
JIpyra ¥ TOCTENEHHO HACHIIIASCh HOBBHIMH TeMaMu M paszaenamu. JlaHHBIH ydeOHBI Kypc
SBIISIETCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSET B ce0de CoJep)KaHUE HECKOIbKHX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHYeCKU aHalu3,
TEOpUsi MHOXKECTB, MareMaTudeckas noruka u apyrue. [lo mepe Toro kak oOydarommuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllapatoM, y HHUX TOCIEeI0BATEIBHO
dbopMUpyeTCS U COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MATEMAaTHUECKYyI0 MOJETb pPealbHOM
CUTyalliu, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU YUeOHOro Kypca, A pelieHus
CaMOCTOSITENIbHO CHOPMYITMPOBAHHOW MaTEMaTUYeCKOW 3aadd, a 3aTeM HWHTEPIpPEeTHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast JTUHUS «Yucia W BBIYHCICHHS» 3aBepiiaeT (OpMHUpPOBAHHE
HAaBBIKOB HUCIIOJIB30BaHUA IICI\/’ICTBI/ITGJIBHBIX YuCCJii, KOTOPOC 61:1.]10 HA4aTO Ha YPOBHC OCHOBHOT'O
obmero obpaszoBanusi. Ha ypoBHe cpeanero o0iiero oopazoBanus 0co00e BHUMaHUE YACTISETCS
(OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce0sl MCIIOIH30BAHUE
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYMCHUC [CJIaThb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHbIe
BBIYUCJICHUSA, OLCHUBATL YUCJIOBLIC BBIPAKCHUA, pa60TaTb C MareMaTUud4CcCKUMHU KOHCTaHTaMHU.
3HaKOMEIE O6y“IaIOH_II/IMC$I MHOXXCCTBA HATypaJIbHBIX, LCJIbIX, pPAllUOHAJIbHBIX U HeﬁCTBHTeHBHBIX
quCceil OOIIOJHAKTCA MHOXECTBOM KOMIIJICKCHBIX YHUCEIL. B KaXXaI0M H3 3TUX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(UYecKue 3aa4d M ONEpalyu: JIeJICHUE HaIeno,
OTIEpPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IIEJIBIX YHCEN, 0COOBbIe CBOWCTBA pAIlMOHATBHBIX U
UPpaMOHATIBHBIX YUCEN, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTCIICHU Ha MHOXKECTBE KOMIUIEKCHBIX 4YHcel. biaromapsi mocienoBaTeIbHOMY pacIIUpEHUIO
Kpyra HCHOJb3yEeMbIX YUCENl M 3HAKOMCTBY C BO3MOXHOCTSIMH WX NMPUMEHEHHS Ui PEUICHUS
pa3IMYHBIX 33724 (OPMHUPYETCS MPEICTABICHUE O SIMHCTBE MATEMATUKU KaK HAyKU U €€ POJIH B
MOCTPOCHUH MOJIENIEH peabHOT0 MUPA, IUPOKO UCIOIB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSL.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs] HA MPOTSKEHUHM BCEr0 OOYUYEHMsI Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM paszzaene lIporpaMMmbl mpeaycMOTpPEeHO
pelleHre COOTBETCTBYIOIIMX 3anady. B pesynpraTe oOyuaromuecs: OBJIAJEBAIOT pa3IHMYHbIMU
METOJaMHU PEIICHUS] PAllMOHAIBHBIX, UPPAIMOHAIBHBIX, TTOKA3aTEIbHBIX, JOTapU(PMUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPABEHCTB M CHCTEM, a TaKXe 3aJad, COJCpKallux
napametpsl. [lomydeHHBIE YMEHHUS IIUPOKO HCIIONB3YIOTCS TpPH HCCIENOBaHUM (YHKIUN C
MOMOUIbI0 MPOU3BOJHOW, IpPHU pEHIeHWH MPUKIAJHBIX 3aJad M 33Jad Ha HaXO0XKJIEHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHUI (yHKUWU. JlaHHAs coneprkaTeibHas JIMHUS BKIIOYAET B
cebs1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
PalMOHATIBHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUHM, a TAK)KE BbIPAXKEHUI,
coJepkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOMCXOIUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIJICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAcCyXKIEHHUH, pabOThl ¢ CUMBOJIBHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajla4, HarJIsAHO IEMOHCTPUPYET CBOU BO3ZMOXKHOCTH KaK SI3bIKa HayKH.

ConeprkarenbHo-MeToanueckas TUHUS «DyHKITUU U TpaduKu» TECHO MEPEeIIeTaeTCs ¢ PYTUMU
JUHUSAMH Y4eOHOTO Kypca, IMOCKOJbKY B KaKOM-TO CMBIC/IE 3a7aéT TOCIIeI0BATEIHLHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOUW, JiorapudMuveckol u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWCTB W TpadUKOB, HCIOIb30BaHME (YHKIMN 75
peuieHust 3ajad W3 JAPYruX y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHHUE ynemnsiercs (GOpPMHPOBAHUIO YMEHUS BBIpaXaTh (HOpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMHU, HCCIIEIOBATh TIOJyUYE€HHbIE (YHKIHUHU, CTPOUTh WX TrpaduKH.
Marepuan 3TOH COAEPXKATENBHOM JIMHUM HALEJICH HAa pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJIAIOIIMX ~ BBIpaXaTh 3aBHCHUMOCTH MEXIy BeIHUYMHAMH B pa3nuyHOi  dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIICHHIO W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUs «Hawama MareMaTWyeckoro aHajln3a» IMO3BOJISIET CYIIECTBEHHO
pacIMpUTh KPYr KaKk MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HUX IOSBJISIETCSI BO3MOKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (DYHKUUHN, ONMPENeNaTh UX



HanOOJIbIINE ¥ HAaNMEHBIINE 3HAYCHUS, BRIYUCIIATE IUIOMan Guryp u oOBbEMBI Tell, HAXOAUTD
CKOPOCTM U YCKOpeHHs TmpoueccoB. JlaHHas copaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYeCKHMX MOJENIeH peaJbHbIX CHTyalud, IT03BOJISET
HAXOJUTh HAWIIyylllee peIIeHHWEe B MPHUKIATHBIX, B TOM YHCJIE COLMUAIBHO-3KOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHalHM3a CIIOCOOCTBYET PAa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U HcKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJIbTaTax, NOJYYCHHBIX B XOJ€ Pa3BUTUSI MAaTEMATUKU KaK HAyKH, U
00 X aBTOpax.

CopepxarenbHo-MeTonuyeckass JTuHus «MHOXECTBa M JIOTMKa» BKJIIOYAeT B ce0sl 3JIEMEHTHI
TEOPUM MHOXECTB U MATEMaTUYECKOM JIOTUKU. TeOopeTHKO-MHOKECTBEHHBIE MPE/ICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKU W MpeljaraloT Hambosee yHHBEpCalbHBIN
A3BIK, OOBEAUHSIONINI BCE pa3/ielbl MATEMATUKH U €€ MPUIOKEHHUM, OHU CBS3BIBAIOT Pa3HbIC
MaTeMaTU4YeCcKre IUCUUIUIMHBI M HMX NPUIIOKEHHS B eauHoe uenoe. Iloaromy BaxkHO naTh
BO3MOXXHOCTh OOYy4YaroIeMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIA S3bIK COBPEMEHHOU
MaTeMaTUKHU U UCIIOJIb30BaTh €ro ISl BRIPAKEHUS CBOMX MbICIICH. JIpyruM BaKHBIM MTPU3HAKOM
MaTEeMATHKU KaK HAyKH CJCHyeT INPU3HATH CBOWCTBEHHYIO €M CTPOroCTh OOOCHOBAaHUN U
ClIeJOBaHUE ONPECIEHHBIM IIpaBUJIaM MOCTPOEHHUS JOKa3aTEeIbCTB. 3HAKOMCTBO € AJIEMEHTaMU
MaTEeMATHYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIUICHUS OOYYarOIIUXCH,
MO3BOJISICT M CTPOHMTH CBOHM PACCYXKJCHHUS HAa OCHOBE JIOTHUECKUX MPaBWI, POPMHUPYET HABBIKU
KPUTUYECKOT'O0 MBILIUICHHUS.

B yueOHOM Kkypce «AnreOpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTU4eCKOr0 MOJEIMPOBAHMS, KOTOPBIE IPH3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HaBBIKOB IIOCTPOCHHUSI MOJIEINICH pealbHBIX CUTYAIMi, UCCIEIOBAHHS 3TUX MOJIENICH C TTOMOIIBIO
ammaparta aiareOpbpl ¥ MaTeMaTHYeCKOro aHajk3a, WHTEPIPETAlMy IMOJYYEHHBIX PE3YJIbTaToB.
Takue 3amaHus BIUIETCHBI B KaXIbIH M3 PAa3lelIOB MPOTPaMMBbI, MOCKOJIBKY BECh MaTepHal
y4eOHOrO Kypca IIMPOKO HCHOJB3YeTCs Ui pelIeHUs NMpUKIamHbIX 3anad. [lpu permeHun
peasbHbIX NPAKTUYECKUX 3aJad oOydarolluecs pa3BHBAIOT HaOII0AATENbHOCTh, YMEHHE
HaXO/JUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIB30BaTh aHaJOruo, 0000mare u
KOHKpETH3UpoBaTh Impodsemy. JledrenpHOCTh 1O (OPMHPOBAHUIO HAaBBIKOB pELLIEHUS
IPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MPOIECCEe U3yUeHUsl BCEX TeM yuyeOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYeCKOTo aHAJIN3ay.

Ha u3yuenue yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAJIM3a» OTBOAUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 vacoB (4 yaca B HEJIEINIO).

COJEPXAHUE OBYUYEHUA
10 KJIIACC
Yucna v BIYMCIECHUS

Panmonanpupie uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JPOOHM, MPOLIEHTHI, OECKOHEYHbIE
nepuouueckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul peIleHHs MPUKIaIHbIX 33134 U3
Pa3IMYHBIX OTpaciaed 3HAHUM U peabHOM KU3HHU.

I[CﬁCTBPITCJ]LHLIC yrcia. PanuoHaldbHBIE U HppaluOHAJILHBIC YHCJIA. ApI/I(I)MCTI/I‘-IeCKI/Ie
onepanuun ¢ JIENCTBUTEIIPHBIMU YHCIIAMH. MOI[YJ'IL JIEHCTBUTEIIPHOTO YHCIIa M €r0 CBOMCTBA.



[TpuOmx€HHBIE BBIYUCIICHUS, TIpaBUJa OKPYTJIEHUs, TNPUKUAKA M OICHKa pe3ysbTaTa
BBEIYHCIICHUM.

Crenens ¢ nensiM nokaszareneM. buaom Herorona. Mcnionb3oBanue noaxozsimieit popmel 3anucu
JEHCTBUTENIBHBIX YMCEN U1l PELICHUs IPAKTUYECKUX 3a/1a4 U ITPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenb ¢ palMOHAJIBHBIM TIIOKa3aTejaeM U €€ CBOWMCTBa, CTENEHb C JIEUCTBUTEIIbLHBIM
MIOKa3aTeJIEeM.

Jlorapudwm gucna. CoiicTa orapudma. J[eciTHIHbIE U HATYpATbHBIC JIOTAPU(PMBL.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YMCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApKTaHI'€HC YUCIIOBOTO apryMeHTa.

VYpaBHEHUS U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE TIPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIILHBIE
ypaBHEHUS U ypaBHEHUs-ClieACcTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTRA.

OcHOBHbIE METOJbl pEIICHUs LEIbIX U JAPOOHO-pallMOHAIBHBIX YpPAaBHEHUH U HEPAaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

Hpparmonanbsaeie ypaBHeHHsE. OCHOBHBIE METO/Ibl PEILICHNSI HPPALIOHATIBHBIX YPAaBHEHUI.
ITokazaTennHEIC YpaBHCHHA. OcHOBHBIE MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHCHI/If/'I.
[IpeoOpa3oBaHue BEIpAKECHUMN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI peIlIeHUs JJorapu(pMUUECKUX YPAaBHECHHH.

OcHOBHBIE ~ TpuroHoMmeTpudeckue  ¢opmyinsl. IlpeoOpazoBaHHe  TPUTOHOMETPHUUYECKHX
BBIPAKECHUM. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem JMHEMHBIX ypaBHEHWH. Marpuna CHCTEMBlI JIMHEHHBIX YpaBHEHMI.
Onpenenurens MaTpUIl 2X2, €ro TeOMETPUYECKHH CMBICII W CBOMCTBA, BBIUUCICHUE
€ro 3HaYCHHMS, MPUMEHECHHE ONPEHACIUTENS IS PEUIEHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUM.
Pemienne mpukiiamHbIX 3a7a4 C MOMOIIBID CUCTEMBI JIMHEHHBIX ypaBHeHUM. MccnenoBanne
IIOCTPOEHHOM MOJIEH C TIOMOLIBIO MAaTPULL U ONIPEAETUTENEN.

IlocTpoeHne MaTEeMaTUYECKUX MOJEIECH pEaJbHOW CUTyallMd C IIOMOLIBIO YpPaBHEHWM U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPAaBEHCTB K DPEILICHUI0 MaTeMaTHYeCKMX 3aJad U
3a/1a4 U3 pa3InyHbIX 00JIaCTeN HayKu U peanbHON )KU3HHU.

OyHKIUHT U TpapUKU

OyHKIMS, cr1ocoObl 3a1anus GyHKUuU. Bzaumuo obpatHble pyHkumu. Komnosunus ¢yHKIMH.
I'paduk pynkunu. JaemMeHTapHble IpeodpazoBaHus TpaduKoB HYHKIUI.

OO6nactp ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymm ¢ynkumu. IlpomexyTku
3HaKonocTossHCTBa. YETHble u Heu€THble QyHKuMU. [lepmonmueckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI (yHKIuU. Hanbosbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.



Jlunelinas, kBagpaTH4Has W JIPOOHO-JIMHEHWHAs (YHKIHH. DJIEMEHTApHOE HCCICIOBAaHUE H
MOCTPOEHNE UX TPadUKOB.

CrenenHas pyHKIUS C HATypalIbHBIM U IeJIbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpadMK KOPHS N-OH CTENeH! Kak QyHKIUH 00OpaTHOH CTENeHH ¢ HaTYpalbHBIM ITOKa3aTeIeM.

[TokazarenpHas W sorapudmuyeckas (GyHKIUH, WX cBoiictBa W Tpaduku. lMcnoab3zoBaHue
rpadukoB QPYHKIHIN IS pEIICHUsT ypaBHEHUH.

TpuronomeTrpudeckas OKpY)KHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHra.

OyHKIMOHATBHBIC 3aBUCHMOCTH B PEAIBHBIX TMpolleccax M sBICHUAX. [paduku peanbHBIX
3aBUCHUMOCTEM.

Haugama MmaTemMaTH4ecKOro aHajin3a

HOCJIe,I[OBaTeJIBHOCTI/I, CIIOCOOBI 3aJJaHusA HOCHCHOB&TCHBHOCTCﬁ. MeTOI[ MaTeMaTHIeCKOMI
WHAYKIHU. MOHOTOHHBIE U OT'PAaHHUYCHHBIC IIOCJICAOBATCIbHOCTH. I/ICTOpHH BO3HHUKHOBCHU A
MaTEeMaTHYECKOI0 aHaJIM3a KaK aHaInu3a 0CCKOHEUHO MaJbIX.

Apudmernueckas U reomeTpuueckas nporpeccud. beckoHeuHo yObIBarolias reoMerpuyeckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TreoMeTpuuecKou mporpeccuu. JIMHEHHBbIA U
DKCIIOHEHIHANBHBIA pocT. Yucmo e. Dopmyna CIOXKHBIX IPOLEHTOB. Mcnosb3oBanue
IIPOrPECCUU ISl PELIEHMs] pEaJIbHBIX 3a/1ay PUKJIIAJHOIO XapakTepa.

HenpepbiBable (yHKIMM M UX CBOMCTBAa. TOYkM pa3pbiBa. ACUMNOTOTHI IpauKOB (DYHKIHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pEllIEHUs] HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH IS PEIICHHS 3a/1a4.

[lepBast u BTOpas mpousBojaHble GyHKIUHU. OmpeneneHue, reOMETPUYECKUl U (PU3UYECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIHH.

[TpousBoaHble 3neMeHTapHBIX (QyHKUMHA. [IpousBomHAas CyMMBbl, NMPOU3BEACHMS, YaCTHOTO U
KOMITO3ULIUU (PYHKITUH.

MHuoxecTBa 1 10oruKa

MHOXeCTBO, oOmepaluud HaJ MHOXKECTBaMH M HX CBoicTBa. Jluarpammel Diinepa—Benna.
[IpruMmeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAHHUS PEAJbHbIX IMPOLECCOB M
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OHpeI[eJ'ICHI/IC, TeOpEeMa, CBOMCTBO MAaTe€MaTHYECKOIO O6’beKTa, CJIICACTBUEC, O0Ka3aTclIbCTBO,
PAaBHOCHUJIBHBIC YPABHCHUS.

11 KJIACC
Yucia ¥ BEIYHCIIEHUS

Harypanbnble u nensie uyncna. [I[pumeHeHe TpU3HAKOB ASTUMOCTH IEIbIX YHCel, HauOOIbIINUN
obmmii nenurens (nanee — HOJl) u Haumensiee obmiee kparnoe (nainee — HOK), octatkoB mo
MOYJIIO, aropuTMa EBKIIMIA A1 perieHus 3a/1a4 B IENIbIX YHCIIax.

KommiekcHbie yncna. Anredpandeckas 1 TpUroHomerpudeckas (GopMbl 3alIUCH KOMILIEKCHOTO
ymcia. ApupMeTHUecKre ornepanuu ¢ KOMIUIEKCHBIMU yuciaMu. M300pakeHne KOMIIEKCHBIX



4YHcelsl Ha KOOpANHATHOM mtockocTh. @opmyna MyaBpa. KopHu n-oii cTenieHr U3 KOMIUIEKCHOTO
ymcina. [[puMeHneHne KOMIIEKCHBIX YMCeN JJIsl peleHus] GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

VYpaBHEHUS U HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB. PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
cieacTBus. PaBHOCHIBLHBIC HCpPaBCHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKUX YPABHEHMM C IIOMOIIBIO TPUTOHOMETPUYECKOMN
OKPYKHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OcHOBHBIC MCTOJbI pCHICHUS IMMOKA3aTCIbHBIX U JIOI‘apI/I(i)MI/I‘-IeCKI/IX HCPaBCHCTB.
OCHOBHBIE MCTOABI pCHICHUA UPPALlMOHAJIbHBIX HEPABCHCTB.

OCHOBHBIE METOJIbl PEUICHUSI CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX, UPPALUOHATIBHBIX,
MOKAa3aTeNbHBIX U JOrapu(MUUECKUX YPABHEHUI.

YPaBHeHI/ISI, HEPAaBCHCTBA U CUCTEMBI C ITapaMETpaMu.

[IpuMmeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTeMaTUYEeCKUX 3aad U 3ajad u3
pas3InYHbIX 00J1acTe HAyKU U pealbHOW XKU3HH, MHTEPIPETALUs OITYYE€HHBIX PE3yIbTaTOB.

@yHKIMU U TpaduKu

I'padpuk xommnozuuuu @yHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOP/IMHATHOH MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU.

['padmyeckue MeToabl pelieHHsl ypaBHEHUW U HepaBeHCTB. ['paduueckue MeToAbl peuieHus
3a/1a4 ¢ apaMeTpamu.

Wcnonb3zoBanue rpadukoB GyHKIMA A1 UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U peaabHOU KU3HU.

Hauana maremaTnyeckoro aHaiusa

[IpumeHeHre TPOU3BOAHONW K HCCIIEOBAaHMIO (DYHKUIMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxosxneHne HauOobIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[TpuMmeHeHrne TPOW3BOTHON TSI HaXOXKICHHSI HAWIYYIIIEro PElIeHUs B MPHUKIAJHBIX 3a7adax,
JUISL OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOr0 popMysIon Wil rpaguKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpasHbIX. IlepBooOpasHble 3lIEeMEHTApHBIX
¢byukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpudecknii CMBICI HMHTETpana. BelumciaeHue onpenenéHHoOro MHTerpaia Io
dopmyne Herorona-Jleitbnuia.

HpI/IMeHeHI/IC HHTCrpajla JII HAXOXKIACHUA IUTOIIAJel IMJIOCKHX (I)I/Il“yp U 00BEMOB
TCOMETPHUICCKUX TCII.

[Tpumepsl pemieHuit aud@epeHnanbHbBIX ypaBHEHUH. MareMmaTtudyeckoe MOJIEIUpPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA «AJI'EGPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHH) HA
YPOBHE CPE/JHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI
1) rpasxAaHCKOTO BOCITUTAHHMS:

c(OPMHPOBAHHOCTh T'PAXKITAHCKON MOZUIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJieHa  pPOCCHICKOro  oOmecTBa,  NpPEACTAaBICHHE O  MaTeMaTHYeCKMX  OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COIUAIBLHBIMH HHCTHTYTaMHU B
COOTBETCTBUM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKONW TPaKAAHCKOM WACHTHYHOCTH, YBAXCHHS K MPOLUIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHU:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH PpPOCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAaHUA, 3TUYCCKOI'O0 IOBCACHUA, CBA3AHHOI'O C HNPAKTHYCCKHUM IMPUMCHCHUCM IIOCTI/DKGHI/II;'I
HayKd M JEATENbHOCTBIO Y4EHOrO, OCO3HAHUE JMYHOIO BKJIAJa B MOCTPOCHHE YCTOWYMBOIO
Oyyero;

4) 5CTETHYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUYAsl ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7a4, PEIICHHUH, PaCCyXIECHUW, BOCHIPUUMYUBOCTH K MATEMAaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) ¢uzuueckoro BOCIUTAHUSL:

c(OPMUPOBAHHOCTh YMEHHS NMPHUMEHSTh MaTeMaTW4YeCKue 3HAHMS B HMHTEpecax 3J0pOBOTO H
Oe3omacHOro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBBIO (370pOBOE
nUTaHue, COATAHCHPOBAHHBIA PEXKHUM 3aHSATHH M OTIBIXA, PETYIIpHas (U3NIecKasi aKTUBHOCTD),
(1)I/I31/I‘I€CKO€ COBCPHICHCTBOBAHUC ITPH 3aHATHUAX CHOpTI/IBHO'OSHOPOBHTGHBHOﬁ JACATCIIbHOCTBIO,

6) TpyJIOBOrO BOCITUTAHHUS:

TOTOBHOCTh K TPYAY, OCO3HaHHME IIEHHOCTH TPYIOJIOOMS, WHTEpeC K pas3IMuHbIM cdepam
npodeCCHOHATIBHON JEeSATEeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7ja4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHUS:

C(I)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYPHI, IIOHHUMAaHHEC BJIWSHUA conuajIbHO-
9KOHOMHYECCKUX IIPOLECCOB Ha COCTOSAHHUC HpHpO,I[HOﬁ U COLIMaJIbHOM CpCabl, OCO3HAHUC
r100aJIbHOTO XapakTepa OKOJIOTHYCCKHX HpO6JICM, OpHUCHTalUA Ha MMPUMCHCHUC



MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpe/bl, MIaHUpOBaHUE
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIEICTBUM ISl OKPYKaIOIEel CpeIbl;

8) LIEHHOCTH HAYYHOTO MTO3HAHHSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKM M OOLICCTBEHHOW TMpPAKTUKHU, IIOHUMAaHHE MaTeMaTU4YeCKOM HayKu Kak cQepbl
YeJIOBEYECKON NESATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEeMaTHYECKON KyJIbTYypOi KaK CPeICTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYILIECTBJISTH MPOECKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh HHINBUYATIbHO U

B IpyIIIIE.
METAIIPE/IMETHBIE PE3VJIbTATbBI

[To3HaBaTeIbHBIC YHUBEPCALHBIC YAeOHBIC ACHCTBHS
ba3oBrle mornueckue nelCTBUS:

BBIABJIATE U XapaKTCPHU30BATh CYHICCTBCHHBIC IIPU3HAKU MATCMATHYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIICHUH MCXKAY IOHATUAMU, (bOpMy.]'II/IpOBaTB OIIpCACIICHUA HOHHTHﬁ, YCTaHABJIMBATb
CYH_IGCTBGHHBII‘/'I IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBAaHHA IJIA O606H.[CHI/I$I H CpaBHCHHA, KPUTCPHUU
IMPOBOAMMOI'0 aHAJIN3Aa,

BOCIIPUHUMATh, (OpPMYJIUPOBATh W IPEOOpPa3OBbIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUHs B (paKkTax, TaHHbIX,
HaAOJIIOACHUAX M YTBEP)KACHUAX, MpeanaraTb KPUTEPUM sl BBISABIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

AcIaTb BBIBOABI C HCIIOJIB30BAHUCM 3aKOHOB JIOTUMKH, JACAYKTHUBHBIX W HWHAYKTHBHBIX
YMOSaKqueHHﬁ, YMOSaKJ'II-O‘IeHI/Iﬁ 110 aHaJIOTHH,

IPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TpsMble U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH MPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMpATh CNOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOAIMINN C YIETOM CaMOCTOSITENILHO BBIJIEIEHHBIX KPUTEPUEB).

bazoBrie HccaenoBaTeaIbCKUE NCHCTBUA:

UCIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEIbCKUNA HHCTPYMEHT MO3HaHUA, (OPMYIHPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpeUYHe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIHHO CIJTAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEOBAaHUE TI0 YCTAaHOBJICHHUIO
OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBJIICHUS, TMPOIECCa, BBIIBICHHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMYyITUpOBaTh O00O0OIIEHUS W BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

IMPOTrHO3UPOBATH BO3MOXKHOC PAa3BUTUC IMPOLECCA, a TAKIKEC BBIABUI'aTb MNPCAINIOIOXKCHUA O €TI0
Pa3BUTHHU B HOBLIX YCJIOBUAX.



Pabora ¢ unpopmanueii:

BBISBJISITh ACPUIUTH MH(DOpPMALUU, JAHHBIX, HEOOXOAMMBIX Jii OTBETAa HA BOMPOC W IS
pelIeHUs 3a/1a4H1;

BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHUKOB  PA3NIMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MHQPOPMAIMIO pPa3IUYHbIX BUAOB H  (GopM
MIPE/ICTABJICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIMIO, MPEICTABISATh €€ B Pa3IMuHbIX (Popmax, HUIUTIOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMMyHHKaTHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS
OO0weHue:

BOCIIPUHUMATb U Q)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIOBUAMU U LICIISIMU O6H.I€HI/I$I,
SCHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOKO TOYKY 3pPCHUA B YCTHBIX U IMUCBMCHHBIX TCKCTaX,
JAaBaTh MOACHCHUSA 11O XOA4Y PCUHICHUA 3ala4, KOMMCHTHUPOBATH HOJIy‘-ICHHBIfI pE3yibTarT,

B Xoie OOCYXAEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
peliaeMoil 3aja4M, BHICKA3bIBaTh WJICW, HAIICJICHHBIC HA MOMCK PEIICHUs, COMOCTABIATH CBOU
CYXKICHHS C CYKICHUSMHU JPYTHX YYaCTHUKOB JHajora, oOOHapyXHBaTh Pa3jiMude U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe hOpMyIHpPOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NpPE/ACTaBIATh PE3YNbTaThl PEHICHHs 3aJadyd, OJKCIIEPUMEHTAa, WCCIEeIOBaHMs, IIPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PerynstuBHble yHUBEpCAIbHbBIC YUeOHBIC NCHCTBUS
Camoopranusanus:

COCTaBJATh IUIAH, AITOPUTM pEIIEHUs 3aJlaud, BBIOMpPATh CHOCOO pemIeHHs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOIUOHATBHBIN UHTEIIJICKT:

BJIaJeTh HAaBBIKAMH I103HABATEIbLHOM pe(bJICKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX JEeNCTBUH U
MBICIIMTCIIbHBIX IMponeccos, nux pPE3yJIbTATOB, BJIAJACTh criocobamMu CaMOIIPOBECPKH,
CAMOKOHTPOJIA IpouecCa U pe3yyibTaTa PCIICHUA MaTeMaTu4eCKon 3aga4u,

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPM pELICHUH 337a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LENU U YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU
HEJIOCTHXKEHHUS ~ PE3YyNbTAaTOB  JCATEIbHOCTH, HAXOMUTh  OIIMOKY, JaBaTh  OLCHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHas ACATCIIBHOCTD:

MNOHUMATb W HUCIIOJIBb30BATh IMPCUMYIICCTBA KOMaHJHOH H HHﬂHBHﬂyaHBHOﬁ pa6OTLI npu
peIICHUN y‘-IeGHBIX 3aaa4, IIPUHHUMATb ULCJIb COBMECTHOM ACATCIIBHOCTHU, IIJIAHUPOBATDH



OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeiessiTh BHABI padOT, TOTOBApUBATHCS, OOCYKIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNHNOBBIX Qopmax paboTel (0OCyXaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C
JPYTUMH 4IEHAaMHM KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBUS.

I[TPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kiacce 0Oydaromuiicsi MOJTYYUT CIAEAYIOIINE PEAMETHBIE Pe3yJIbTaThl
0 OTACNbHBIM TeMaM paboueil mporpammbsl y4eOHOro Kypca «Anrebpa M Hauana
MaTEeMaTHYECKOTO aHAIN3a»:

Yucna 1 BEIYUCIIEHUS:

CBOOOHO OMEPUPOBATH MOHATUSMU: PAIIMOHAIBHOE YMCII0, OECKOHEYHAS IePUOIUIECKast Ipo0b,
MPOIEHTHI, UPPAMUOHAILHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX W JICHCTBUTEIBHBIX YHCE,
MOJTyJIb IEHCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpoOM M MPOLEHTHI Ul PELICHUs MNPUKIAIHBIX 3a]ad U3 Pa3IUYHBIX OTpaciei
3HAHUH U PEAIbHOM KU3HH;

OPUMEHSTh NPUONMKEHHBIE BBIYMCICHUS, IIpaBWJIa OKPYIJIEHUs, MPUKUIKY U OLEHKY
pe3ynbTaTa BeIYUCICHUN;

CBOOOJHO OMEPUPOBATH MOHITHEM: CTENEHB C IIENBIM [TOKa3aTeIeM, UCII0Ib30BaTh MOAXOIAIIYIO
dbopMy 3amucu OEHCTBUTENBHBIX YHMCEN JJIS PElIeHHs MPAKTUYECKUX 3a]ad U MPECTaBICHUS
JTAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;
CBOOOJTHO ONEPUPOBATH MOHATHEM: CTETIEHb C PallMOHAJILHBIM IT0Ka3aTeIeM;

CBOOOJTHO OMEpPHpPOBATh MOHATHUSAMM: JIOTapUpM YHUCIA, JECITUYHBIE M HaTypajbHbIE
aorapudmsl;

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC M apKTAHI'€HC YHCIOBOTO apryMEHTA.
YpaBHEHHS 1 HEPABEHCTBA!

CBO6OI[HO ONCprUpOBaTh IOHATUAMU: TOKACCTBO, YPAaBHCHHUE, HCPABCHCTBO, PABHOCHUJIbBHBLIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, pABHOCUJIbHBIC HCPABCHCTBA,

MNPUMCHATDH PA3JIMYHBIC METOJAbI PCIICHUA pAllMOHAJIBHBIX U ,Z[p06HO'paLII/IOHaJ'H:>HLIX ypaBHeHHﬁ,
MPUMCHATHE METOA MHTCPBAJIOB JJIs PCHICHUA HCPABCHCTB,

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOTOUJIEH OT OJHON MEPEMEHHOM, MHOTOUJIEH C LENbIMU
Kod(puIIMeHTaMl, KOPHH MHOTOWIEHA, NMPUMEHSATh [EJIeHHEe MHOIOWIeHa Ha MHOTOUYIEH C
ocTaTKoM, TeopeMy be3y u reopemy Buera 1 penenus 3aaay;

CBO60I[HO OIICpHUPOBATH MOHATUAMHA: CUCTEMA JIMHEMHBIX ypaBHeHHfI, Marpuna, OnpeaAcinuTeClIib
MaTpUulbl 2 X2 uero FGOMCTpI/I‘-IeCKI/Iﬁ CMBICJI, HCIIOJIb30BaTh CBOMCTBaA OIPCACIIUTECIIA 2x2 JJIsL
BBIUUCJICHUA €0 3HAYCHUSA, NPUMCHATL OIPCACIUTCIN IJId PCUHICHUA CHUCTCMbI JIMHENHBIX



YpaBHEHUH, MOAEIUPOBATh pealbHbIE CUTYallUHd C TIOMOIIbIO CUCTEMbI JIMHEHHBIX YpaBHEHUH,
MCCJIEI0BATh MMOCTPOCHHBIE MOJIENU C MOMOUIBI0O MATPULL U ONPEIEIUTENIeH, HHTEPIPETUPOBATH
MOJTyYEHHBIH pe3ybTaT;

HCITOJIF30BaTh CBOMCTBA ﬂeﬁCTBHﬁ C KOPpHAMUA IJIA Hp606paSOBaHI/IH BI)Ipa)I(eHHI;'I;

BBINIOJIHATH Hp606pa3OBaHI/IH YHCJIOBBIX BBIpa)KCHHﬁ, coacpKammx CTCIICHU C pallMOHaJIbHBIM
I1OKa3aTcjieM,

UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i peoOpa3oBaHus JorapuPMUUECKUX BBIPAKECHUIA;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: HpPpAlMOHAJIbHBIE, [TOKa3aTelbHble U JiorapudmMuyeckue
YPaBHEHHUs, HAXOAUTh UX PEIICHHs C NMOMOLIbI0 PABHOCWIBHBIX IEPEXOA0B WIH OCYLIECTBIISSA
IIPOBEPKY KOPHEW;

IPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKUE bopmyb JUTS npeodpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBO60,I[HO OIICpHUPOBATH NOHATHEM: TPUT'OHOMETPHUYCCKOC YPABHCHUC, IIPUMCHSTH H€O6XOI[I/IMBI€
q)OpMy.]II)I AJIg PpCIICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX ypaBHeHHﬁ;

MOJICJIMPOBATh PeajbHbIE CUTYallUH HA SI3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, HMCCIEAOBATh IMOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM
amnmnapara ajreopsl.

OyHKIUY U TpadUKH:

CBOOOIHO ONEpHPOBATH MOHATUSAMH: (PYHKIHS, CIIOCOOBI 3a1aHnsl (QYHKIUH, B3aUMHO 0OpaTHbIE
GyHKIMM, KOMOO3UIMsA — QYHKOHMHA, rpaduk  (QyHKUMM, BBHIIOMHATH  3JCMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO OTIEPUPOBATH MOHITUAMHU: OONACTH ONpPECIICHUS] M1 MHOKECTBO 3HaUeHHN (DyHKIHH,
HYJIM (QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONEPHUPOBATH MOHATHAMM: YETHBIE U HEUETHBIE (DYHKLIMHU, EpHOANYECKHE (DYHKIIUH,
IPOMEXYTKM MOHOTOHHOCTH (YHKLIMH, MAaKCUMyMbl U MHHUMYMbI (DYHKIMM, HauOoJsibllee U
HauMEHbIlIee 3HaUeHNE (PyHKIUU Ha IPOMEKYTKE;

CBOOOZHO ONEpUpOBaTh TOHATHUAMHU: CTENEHHas (YHKUHUA C HaTypaJbHBIM M LEJbIM
nokasaresneM, rpaguk CTEeNeHHOW (YHKIMHM C HaTypalbHBIM U ILIEJbIM IOKa3aTesneM, rpadux
KOpHS N-0i CTENeH! KaK (QYHKIIUU 0OpaTHOH CTENEHM ¢ HaTypaJIbHbIM MTOKa3aTesIeM;

ONEepUPOBATH MOHATUAMU: JIMHEHHas, KBaJlpaTU4yHasi U APOoOHO-IMHEHHast (YHKIIMHU, BBIIOIHSTh
3JIEMEHTAPHOE UCCIIEJOBAHUE U TOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO ONEpUPOBaTh MOHATHAMM: T[OKa3aTelbHas U Jorapupmudeckas QyHKIUH, HX
CBOMCTBA U IrpadMKu, UCIIOIH30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ~ ONEpPHUPOBATH TMOHATHSMU: TPUTOHOMETPUYECKas OKPYKHOCTh, ONpeeTIeHHE
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduKu GYHKIMNA JUIS UCCIEIO0BAHNUS MTPOLECCOB U 3aBUCUMOCTEH MPHU peIIeHUH
3aJa4 U3 IpYrux ydeOHBIX MPEIMETOB U pealbHOM KU3HU, BhIpaxaTh (GOopMyJIaMu 3aBUCUMOCTH
MEXy BEIINYNHAMY;

Hauana MaTemaTrnyecKkoro aHaamsa:



CBOOOJHO oOmIepupoBaTh MOHATHAMU: apu(MeTHUecKas U TeoMEeTpUuYecKas Iporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi TEOMETPHUYUECKasi IPOTPECCHs, TMHEHHBINH U KCIIOHEHIMAIbHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHNUE O KOHCTAHTE;

HCIIOJIB30BATh MMPOIrpe€CCUM IJIsd pCUHICHUA PCAJIBHBIX 3a4a4 IIPUKIaJHOI'0 XapaKTepa,

CBO60,I[HO OIICpHUpOBaATH IIOHATHUAMM IOCICA0BAaTCIBbHOCTD, CIIOCOOBI 3aJaHusg
HOCJIe,I[OBaTeJIBHOCTefI, MOHOTOHHBIC U OI'PAaHUYCHHBIC ITOCIICA0BATCIIbHOCTH, IOHUMATh OCHOBEIL
3apOXKIACHUA MATCMATHYCCKOI'0 aHaJIn3a KaK aHaJIn3a OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPHPOBATh MOHATHUSAMH: HENpPEphIBHBIC (YHKLIWH, TOYKH pa3pbiBa Trpaduka
(GYHKIIMH, aCHMIITOTHI Tpadrka GyHKIUH;

CBOOOJHO ONEpUpoOBaTh MOHATHEM: (YHKIIMS, HEPEpbIBHAS HA OTPe3Ke, MPUMEHSITh CBONCTBA
HENPEPBIBHBIX (PYHKIUN AJIs PEeIICHUs 3a1a4;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: TEPBasi U BTOPAsk MPOU3BOAHBIE (DYHKIIMHU, KacaTeIbHAS K
rpaduky GyHKINU;

BBIUKCIISATh MPOU3BOJHBIE CYMMbI, IMPOU3BEIEHUS, YaCTHOTO M KOMIIO3UIUU JBYX (DyHKIIHH,
3HATh MMPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIIHN;

HCIIOJIB30BAaTh FGOMCTpI/I‘IeCKI/Iﬁ u q)HSquCKHﬁ CMBICJI HpOPIBBOI[HOﬁ 1A pCUICHUA 3a/1a4.
MHoOXeCTBa U JIOTHKA:
CBO6OI{HO OIICpHUPOBATH NOHATUAMHA: MHOKCCTBO, OIICpallMU HAJ MHOKCCTBAMMU,

HCIIOJB30BaTh TeopeTI/IKO-MHO)KeCTBCHHHﬁ amnmnapar i1 OMmucCaHus PpCaJIbHBIX IMIPOUCCCOB H
HBHGHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYIrux y‘{e6HBIX npeaAMCETOB;,

CBO6OI[HO ONCpUpPOBATh IMMOHATHAMU: OIPCACICHUC, TCOPEMA, YPABHCHUC-CICACTBUC, CBOMCTBO
MaTEMaTH4YCCKOI'O O6T)CKTa, A0Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA U HCPABCHCTBA.

K koHny obydenus B 11 kiacce oOyyaromuiicss MOIYyYUT CIAEAYIOUIUE MPEIMETHBIE PE3yIbTaThl
MO0 OTIEIbHBIM TemaM pabodeil mnporpamMmbl  ydeOHOro Kypca «Anrebpa ©u Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucna 1 BEIYUCIIEHUS:

CBOOOJIHO ONEPHPOBATh MOHATUAMM: HAaTypajbHOE M 11€J0€ YMCIIO, MHOYKECTBA HATYPaJbHBIX U
LEJIbIX YMCENI, UCIOJB30BaTh NMpu3Haku Aenumoctu 1ensix uucen, HOJl m HOK nHarypanpHbIX
yycen JUIs PeICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBO6OI[HO ONCprupoOBaTh MOHATUCM OCTATKa IO MOAYJIIO, 3allMCBIBATH HATYPAJIbHBIC YHUCJIa B
Pa3JIMYHBIX MTO3UITHUOHHBIX CUCTEMAX CHUCIICHUA,

CBOOOJIHO ONEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
NpPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aireOpanyeckol W TPUTOHOMETpUUECKOil (opme,
BBIMOJHATH apu(MeTHUYECKHE ONEPALUU ¢ HUIMH U U300paXkaTh Ha KOOPIAMHATHON MIIOCKOCTH.

ypaBHCHI/IH 1 HECPABCHCTBA:

CBO60I[HO OIICPpHUPOBATH IMOHATHAMU: HUPPALUOHAIIBHBIC, IMOKA3aTCIBHBIC U HOFapI/I(I)MI/I‘-ICCKI/Ie
HEPABCHCTBA, HAXOJAUTH UX PCUHICHHUA C TOMOIIBIO PABHOCHUJIBHBIX IIEPEXOA0B;

OCYHICCTBJIATDH OT60p KOpHeﬁ Ipu pCUICHUH TPUTOHOMCTPHUYCCKOI'O YPABHCHHUA,



CBOOOAHO  OMNEpUpOBATh  IOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IMPUMEHSTH
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpPHPOBATH MOHATUSMH: CHCTEMa W COBOKYIHOCTh YpPaBHEHHMH W HEpPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PEIIECHUs CUCTEMBI U COBOKYITHOCTEH
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, I1OKA3aTEJbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiaTb  palUOHalbHblE, HMpPALUOHAIbHbIE,  IIOKa3aTelbHble, JiorapupMUUECKue U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COEp KAILKUE MOLYJIN U ITapaMeTPBbL;

OPUMEHSATHh rpaduyeckre METOABI AJIS PEUICHUs ypaBHEHMH W HEPaBEHCTB, a TaKKe 3ajad C
napamMeTpamu;

MOJICJIUPOBaTh peaJIbHble CUTYAllMM Ha sA3bIKE aJreOpbl, COCTABIATh BBIPAKEHMSI, YPAaBHEHMS,
HEPaBEHCTBA M HX CHUCTEMBI 0 YCIOBUIO 3a1a4yd, HCCIEAOBATh IIOCTPOCHHBIE MOIEIU C
UCIIOJIb30BaHUEM ammnapaTa ainredpbl, HHTEPIPETUPOBATH MOJIYUYECHHBIN pe3ybTar.

OyHKIUY U TpadUKH:

CTPOUTH TpadUKH KOMIO3UIIMU (PYHKIIMH C TOMOIIBIO JIIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB
KOMITO3HIINH JABYX (YHKIIHIA;

CTPOUTH TeOMEeTpUYEeCcKre 00pasbl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIAMHATHOMN TIOCKOCTH;
CBOOOZHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA,

NPUMEHATH QYHKIMH 11 MOACTUPOBAHUS U CCIEIOBAHNUS PEATbHBIX POLIECCOB.

Hayana maremaTnueckoro aHanusa:

MCII0JIb30BaTh IPOU3BOHYIO I UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HAXOJUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMK HEPEPHIBHON Ha OTPE3KE;

UCTIOJIB30BaTh TPOM3BOIHYIO Ui HAaXOXKICHHS HAWIYYIIETO0 pEIleHUS B MPUKIAJHBIX, B TOM
YHUCIIe COLHUATbHO-DKOHOMUYECKUX, 33Jadax, Uil OINpENeNeHHs CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOro GopMyIoil Uil rpadukom;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: TEpBOOOpa3Has, OINpeneiEHHBIH HHTErpall, HaXOIUTh
MepBOOOpa3HbIE 3IEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo ¢opmyne HproToHa-
JletiOauma;

HaxXOAUTh IJiomaau II0CKUX (I)I/Il“yp 1 00BEMEI T C IIOMOIIBIO MHTECI'pAJIA,

MMETh TPEJCTAaBIECHWE O MAaTeMAaTUYeCKOM MOJIEIMPOBAaHUM Ha MpPUMEpPE COCTaBJICHUS
nudepeHIaIbHBIX YPaBHEHUI;

pe€miaTte MPUKIAAHBIC 3aJadd, B TOM YHUCIIC COOHWAJIBbHO-3KOHOMHYECKOTO U (1)I/ISI/I‘I€CKOFO
XapakTepa, CPpCACTBAMA MATEMATUYCCKOT'O aHaJIn3a.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC



No |HanmenoBanue paszaenoB u|KomaumdecTBo yacoB DIEeKTPOHHBIE
1I/11 || TeéM POTpaMMBbl (uudpoBbIe)
Beero|Kourponbheie |[IpakTiueckue |oGpasosarensabie
PabOThI PabOTHI pecypebl
1 |[MHOXeCTBO IelCTBUTENBHBIX||24 1
Yuce. MHorousieHs!.
PanyonanbHbple ypaBHEHHSI U
HEPaBEHCTBA. Cucrembl
JIMHEWHBIX YPABHEHUN
2 ||DOyskIuu U rpadukmu. |12 1
CrenenHas (QyHKIUS C LEJIBIM
[I0Ka3aTeieM
3 ||Apudmernveckuid KopeHb n-||15 1
oil creneHu. MppannonanbsHble
YpaBHEHUS
4 |IToxazaTenpHas ¢ynknus.||10 1
[Toka3zarenbHblE ypaBHEHUS
5 |Vlorapudpmuueckas ¢yHkuus. |18 1
Jlorapugmuueckue ypaBHEHHs
6 |Tpuronomerpuyeckue 22 1
BBIP)KEHUS U YPaBHEHUS
7 |[HocnemoBateabHOCTH u|(10 1
pOrpeccuu
8 |HempepoiBHBIE ¢yskimn. |20 1
[IponsBoaHas
9 |[IToBTOpenwue, 000011eHuE,||5 2
cucTeMaru3anus 3HaHUN
OBUIEE KOJIMYECTBO YACOB|136 |10 0
[10 ITIPOT'PAMME
11 KITACC
Ne ||HaumenoBanue paszgenoB u|KoaumdecTBo yacos DNEeKTPOHHBIE
I1/T1 || TEM MPOTpamMMBbl (undpossie)
Bceero|Kontponsnslie |[[IpakTnueckue 06pasoBaTebHbIE
paboThI paboThI pecypest
1 |UccnenoBanme ¢yHkumii c||22 1
MOMOIIBIO TTPOU3BOTHOM




Ne ||HanmenoBanue pasznenoB u|KomanmdecTso yacos ONEeKTPOHHBIE
/11 || TeM TIPOT paMMBI (uudpoBbIe)
Beero|Koutponbheie |IIpaktuieckue |ogpasoparensHbie
pPaboOTHI paboThI pecypesl
2 |[lepBoobpa3nas u uHTerpan |12 1
3  |[paduku 14 1
TPUTOHOMETPUYECKHUX
byHKIHA.
Tpuronomerpuyeckue
HEpaBEHCTBA
4  |MppamuoHaibHbIE, 24 1
MOKa3aTeabHbIe U
norapudmudeckue
HEpaBEHCTBA
5 ||KomruiekcHbie yncna 10 1
6 |Hatypanbubie u nensie uncnal||10 1
7 ||Cucremsr panroHaIbHbIX,||12 1
MppaIOHATIbHBIX
MOKa3aTeIbHBIX u
norapupMuIecKux
ypaBHEHUH
8 |3amaum ¢ mapamerpamu 16 1
9 |[MoBTOpeuwme, 0000mmenHme,||16 2
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO||136 |10 0
UACOB I10 ITPOTPAMME




I[TOYPOYHOE ITNTAHMPOBAHUNE

10 KJIACC
No |[Tema ypoka Jlara ||/laTa
/1 o no
iany ||paxry

1 MHOK€eCTBO, ONEpALMU HAJl MHOKECTBAMH U UX CBOMCTBA 1

2 Huarpammsl Ditniepa-Benna

3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOIO arrapara JAJjis peieHus 3a1a4y

4 Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTHYHBIE JPOOH, MPOIEHTHI, 0ECKOHEUHBIE
NepUOANYECKHE IPOooH

5 Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE ApOOH, MPOIEHTHI, 0ECKOHEYHBIE
NepPUOANYECKHE TPOoOH

6 [Ipumenenue qpo6eii v MPOIEHTOB ISl PEIIeHUs TPUKIAIHBIX 3a7a4

7 [Ipumenenue qpobeii v IPOILEHTOB [T PEIICHUS MTPUKIAIHBIX 3a7a4

8 [elicTBurenpHble ynciia. PaninoHanbHble U UppallMOHAJIBHBIC YHCIIa

9 ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIILHBIMHI YUCIIa

10 |[Monynb OeCTBUTENHFHOTO YUCHA U €r0 CBOWCTBA

11 ||[IpuOnmxEHHbIE BBIYMCICHUS, MPaBUIA OKPYIJICHMs], MPUKHUIKA M OLIEHKa pe3ylbTaTa
BBIYMCIICHHUI

12  ||OcHOBHBIE METO/IBI PELICHHS LENBIX M JPOOHO-PAIIHOHAFHBIX YPAaBHEHHI U HEPABEHCTB

13 ||OcHOBHBIE METO/IBI PEHICHHS LENBIX M JPOOHO-PAIIHOHAIFHBIX YPAaBHEHHI U HEPABEHCTB

14 ||OcHOBHBIE METO/IBI PELLICHNUS LENbIX U APOOHO-PALMOHAJILHBIX YPAaBHEHUHN 1 HEPABEHCTB

15 |[MHorouieHsl OT OAHOI NepeMeHHOM. Jlenenne MHOrowIeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy

16 |[MuorouwieHsl ¢ measiMu kodpdunuentamu. Teopema Buera

17 ||Pemenue cuctem JTUHEHHBIX YpaBHEHHM

18 |[Pemenme cucTeM JIMHEHHBIX ypaBHEHUH

19 |Marpuna cucTeMbl JMHEWHBIX ypaBHeHUH. Ompenenurtenb MaTpUllbl 2X2, ero

FCOMCTpI/I‘-ICCKI/Iﬁ CMBICII 1 CBOﬁCTBa; BBIYHCIICHHUC €TI0 3HAYCHUA




Ne |[Tema ypoka Hara |/laTta
n/n o 1o
iany ||paxry
20 ||OmpemenuTelib MATPHIIBI 2X2, €r0 FEOMETPUICCKHI CMBICI U CBOMCTBA; BBIYUCIICHUE €TI0
3HAYCHUS
21 |lIpumeHeHHE ONpeaeuTeNs s pEIIeHUs] CUCTEMbI IMHEHHBIX YPaBHEHUH
22 ||PemieHue MPUKIAAHBIX 33/1a4 C TOMOIIBIO0 CUCTEMBI JIMHEWHBIX ypaBHEHUN
23 ||PemeHue MpUKIAAHBIX 33124 C TOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHECHUN
24 | KontponbHas paboTa: "PanonanbHbie ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX
ypaBHEHUI"
25 | @ynkmus, crocoObl 3amanus (GyHkiuu. B3anmuo oOpatnbie ¢yHkumu. Kommosumms
byHKIMI
26 |['padux pyHkumu. dnemeHTapHBIE TPeoOpa3oBanus rpadGukoB QyHKINH
27 ||Obnacth orpeneneHuss © MHOKeCTBO 3HaueHuH pynknun. Hynn gyaxmun. [Tpomexytku
3HaK [TOCTOSIHCTBA
28 |Yérnpie u HeuéTHbIe (GyHKIMHU. [lepnonuueckue pyHkuuu. [IpoMexKyTKH MOHOTOHHOCTH
byHKIIIN
29 |Makcumymbl 1 MUHEMYMBI QyHKIMH. Hanbomnpiiee n HanMeHbIIee 3HaueHNe (yHKIUA
Ha MPOMEXKYTKE
30 |JIuneitHas, kBagpaTHIHAs U JPOOHO-THHEHHAs (yHKIHH
31 |DnemeHTapHOE MCCIIEIOBAHKE U TIOCTPOCHUE TPAYUKOB ITUX (PYHKITHIA
32 || DnemeHTapHOE UCCIIETOBAHKE U TIOCTPOCHUE TPA(QUKOB ITUX (DYHKITHIA
33 ||Crenens ¢ nensiM nokaszareneM. buaom Herotona
34 ||Crenens ¢ miensiM nokaszareneM. buaom Herotona
35 ||Crenennast pyHKIHS ¢ HATYpATBHBIM U IEJTBIM TTOKa3aTeneM. E€ cBolicTBa U rpaduk
36 |[KonrpomnbHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux”
37 ||Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €TO CBOWCTBA
38 ||Apudmernueckuii KOpeHb HATYPaIbHOM CTENICHH U €TO CBOWMCTBA
39 ||[IpeoOpa3oBaHuUs YUCIOBBIX BRIPAKECHUN, COICPIKAIINX CTENICHH U KOPHH
40 |[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUN, COACPIKAIINX CTENICHU U KOPHU




Ne |[Tema ypoka Hara |/laTta
n/n o 1o
iany ||paxry

41 |[IIpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJAEPIKAIINX CTENIEHU U KOPHU

42 |UppanuoHanbHble ypaBHeHHS. (OCHOBHBIE METOABI PEUICHUS HPPAIMOHAIBHBIX
ypaBHEHUI

43 |UppanuonanbHble ypaBHeHHS. (OCHOBHBIE METOABI PEUICHUS HPPAIMOHAIBHBIX
ypaBHEHU U

44  |UppauuoHaibHble ypaBHEHHs. (OCHOBHBIE METOIBI PEIICHHS HPPALMOHAIBHBIX
ypaBHEHU I

45 ||PaBHOCHJIBHBIE IEPEXO/IbI B PEIICHUU UPPALMOHAIBHBIX YPAaBHEHUN

46 ||PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUN UPPALMOHATIBHBIX YPaBHEHUN

47 ||PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUU UPPALMOHAIBHBIX YPAaBHEHUH

48 ||PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUU UPPALMOHAIBHBIX YPAaBHEHUH

49 |CpoiictBa W TpapuK KOpPHA n-Oi CTENeHH Kak (YHKIMH OOpaTHOH CTENeHU C
HaTypaJbHbIM [T0Ka3aTeIeM

50 ||CpoiictBa m TpaduK KOpHS N-OM CTENEHM KakK (YHKIUHW OOpaTHOW CTENEHH C
HaTypaJbHbIM [10Ka3aTelIeM

51 |[KontponbHas pabota: "CBoiicTBa U rpaduk KopHS n-oil ctemnenu. MppaunoHanbHbIe
ypaBHEeHUA"

52 ||Crenenb ¢ parMoHAIBHBIM TIOKa3aTeIeM U €€ CBOWCTBA

53 ||Crenens ¢ panroHATBHBIM TIOKa3aTelIeM U ¢€ CBOHCTBA

54 ||CreneHs ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA

55 |[Iloka3zatenbHas ¢pyHKIUS, €€ CBOICTBA U rpaduk

56 |Hcnonp3oBanue rpaduka GyHKINUN JJIs pEIICHUS] ypaBHEHHHA

57 |[Mcnonb3oBanue rpaduka GyHKIUU JUIsl peIIeHNs ypaBHEHUN

58 |[[loka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS ITOKA3aTEILHBIX YPaBHEHHH

59 |[[Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIFHBIX YPaBHEHHH

60 |[loka3zarenbHble ypaBHEHHsI. OCHOBHBIC METO/IBI PEIICHHS TOKA3aTELHBIX YPaBHEHHH

61 |KonrtposabHas pabora: "IlokasarensHas ¢pyHkuus. IlokasarenbHble ypaBHEHHS"




Ne |[Tema ypoka Hara |/laTta
n/n o no
iany ||paxry

62 |Jlorapudm uncna. CoiicTBa norapudma

63 |Jlorapudm uucna. CBoiicTa norapudma

64 |Jlorapudm uncna. CoiicTBa norapudma

65 |decsaTuuHble M HATYpaJbHBIE JIOTAPU(MBI

66 |ecsaTuuHbIe M HATYpaJbHBIE JIOTAPU(MBI

67 |IIpeoOpa3zoBaHue BhIpaXXKCHHUH, COJEPIKAIINX JTOTApUPMBI

68 |[[IpeoOpa3oBaHue BRIpAXKCHHUH, COEPIKAIINX JTOTapUPMBI

69 |[[IpeoOpa3oBaHue BEIpaXKCHUH, COEPIKAIINX JTOTapUPMBI

70 |Jlorapudmuueckas GyHKIUA, €€ CBONCTBA U rpaduK

71 |Jlorapudmuueckas GpyHKUUA, €€ CBOWCTBA U TpaduK

72 ||Ucnonb3oBanue rpaduka QyHKINUU Ui pEIIeHUs] ypaBHEHU N

73 ||Ucnonb3oBanue rpaduka QyHKINUU Ui pEIlIeHUs] ypaBHEHUN

74 |Jlorapudmuueckne ypaBHeHHs. OCHOBHBIC METOABI PEIICHUS JIOTaPH(PMHUICCKHX
YpaBHEHUU

75 |Jlorapudmuueckne ypaBHeHHs. OCHOBHBIE METOIBI PEIICHUS JIOTAPUPMUICCKIX
ypaBHEHUU

76 |Jlorapudmuueckre ypaBHeHHs. OCHOBHBIE METOJBI pPEUICHUS JIOTapH(PMUUIECKUX
ypaBHEHU U

77 ||PaBHOCMJIBbHBIE IEPEXO/IbI B PELLICHUH JIOTAPU(PMUUECKUX YPaBHEHUN

78 |[PaBHOCHIIBHBIE TIEPEXObI B PEIICHHH JOTapUPMHUECKUX YPaBHEHHUNA

79 |[KontponbHas padora: "Jlorapudpmuyeckas pynkmus. Jlorapugmmuaeckie ypaBHeHHS "

80 ||Cunyc, KOCHHYC, TAHTEHC ¥ KOTAHTE€HC YMCIIOBOTO apryMeHTa

81 |Cunyc, KOCHHYC, TAHTEHC ¥ KOTAHTE€HC YMCIIOBOTO apryMeHTa

82 ||ApkcuHyC, apKKOCHHYC M apKTaHTeHC YHCIOBOTO apTyMEHTa

83 ||ApkcuHYyC, apKKOCHHYC W apKTaHTE€HC YHCIOBOTO apryMeHTa




Ne |[Tema ypoka Hara |/laTta
n/n o 1o
wiany |(pakry

84 | TpuroHomerpuyeckas OKpPYKHOCTh, ONpEACICHHE TPUTOHOMETPUYECCKUX (DYHKITHIA
YICIIOBOTO apryMEHTa

85 | TpuroHomerpuyeckas OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECCKUX (DYHKITHIA
YICIIOBOTO apryMEHTa

86 ||OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI

87 ||OcHOBHBIE TPUTOHOMETPHUUECKHE (POPMYITBI

88 ||OcHOBHBIE TpUTOHOMETPHUUECKHE (POPMYITBI

89 ||OcHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIBI

90 |[IIpeoOpa3oBaHKE TPUTOHOMETPUYCCKUX BBIPAKEHHM

91 |[IIpeoGpa3oBaHKE TPUTOHOMETPUUYCCKIX BBIPAKECHHM

92 |[lIpeoOpa3oBaHKe TPUTOHOMETPUYCCKUX BBIPAKEHHM

93 |[[IpeoOpazoBaHKe TPUTOHOMETPUYCCKUX BBIPAKEHHM

94 |PemieHue TPUTOHOMETPHUYCCKUX YPaBHEHUIN

95 |PemieHue TPUTOHOMETPHUYCCKUX YPaBHEHUIN

96 |PemeHne TPUrOHOMETPUUYECKUX YpaBHEHUI

97 |PemeHue TPUTOHOMETPHUYECKUX yPaBHEHUN

98 |PemeHne TPUTOHOMETPHUYECKIX YPaBHEHUI

99 |PemeHne TPUTOHOMETPHUYECKIX YPAaBHEHUI

100 |[PemeHme TPUTOHOMETPUIECKUX YPaBHEHHIA

101 |[KontpompHast pabora: "TpHUroHOMETpHUYECKHE BBIPAKCHUS M TPUTOHOMETPHYECKUE
ypaBHEeHUA"

102 |[MocnemoBarenbHOCTH, COCco0BI 3aJJaHus MOCJIEI0BATEIbHOCTEH. Meron
MaTeMaTHYECKOW WHIYKIIH

103 |[MoHOTOHHBIE W OTpaHHYCHHBIC IMOCIEAOBaTeIbHOCTU. McTopus aHannza OECKOHEYHO
MaJTbIX

104 ||Apudmerndeckas mporpeccus




No
/o

Tema ypoka

Jlata
o
IUIaHYy

Jlata
o

¢baxty

105

['eomeTpuueckas nporpeccust

106

BeckoneuHo yObIBaroIasi reoMeTpu4ecKas mporpeccus

107

CymMma 6eckoHeuHO yOBIBarOIIEH reOMETPUIECKOI Mporpeccuu

108

JIMHENHBIN 1 SKCIOHEHUMAIBbHBIA pocT. Hucio e. @opmyiia CI0KHBIX NPOLEHTOB

109

JIMHENHBIN U SKCIOHEHUMAIbHBIA pocT. Hucio e. @opmyiia CI0KHbBIX IPOLEHTOB

110

Hcnons3oBanne IpOrpeCCruu i PCIICHUA PCaIbHBIX 3aaa4 IIPUKIIaAJHOI'O XapaKTepa

111

KontponbHas padota: "[lociaenoBarebHOCTH U Iporpeccuu’”

112

HenpepbiBHble GYHKIIUN U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI IpaduKoB PyHKIIUN

114

CaoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3KE

115

CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke

116

MeTton HHTCPBAJIOB IS PCIICHHA HCPABCHCTB

117

MeTton HUHTCPBAJIOB IS PCIICHHA HCPABCHCTB

118

Merton HUHTCPBAJIOB JIA pCHICHUA HCPABCHCTB

119

[IprMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKLUHN JIJIs peleH s 3a/1a4

120

[IpumeHeHne cBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs pelIeHUs 3a/1a4

121

[lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH

122

Ornpezenenne, reOMETPUUECKUI CMBICT TIPOU3BOHON

123

Onpenenenue, HU3NIECKUN CMBICIT MPOU3BOTHOMN

124

YpaBHeHHE KacaTeabHOU K rpaduky GyHKINUN

125

YpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN

126

[Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIHIA

127

[Ipou3BoiHbIE 37IEMEHTAPHBIX (PYHKIIHIA

128

[Ipon3BoHass CyMMBI, TPOU3BEICHHS, YACTHOTO U KOMITO3UIIMH (PYHKITUH




No
/o

Tema ypoka

Jlata
o
IUIaHYy

Jlata
o

¢baxty

129

[IpousBomHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO M KOMITO3UIIUU (DYHKITUH

130

[IpousBomHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO ¥ KOMITO3UIIUU ()yHKITUI

131

KonTtponpHas padora: "[Ipoussoanas”

132

[ToBTOpeHue, 06001IeHNE, ccTeMaTu3anus 3Hanui: "Y paBHeHus"

133

[ToBTOpeHue, 06001IeHNe, cucTeMaTh3alus 3Hanui: "OyHkImn"

134

HtoroBast kKoHTpoJIbHAs paboTa

135

WroroBast KoHTpoJIbHAs paboTa

136

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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