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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajiu3a» SBIIAETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
M3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE M a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIIMH. B pamkax naHHoro y4eOHOro kypca oOydaroluecsl OBJIaJEeBarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4IeCcKon (hopme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIabIBaeT
OCHOBY Ui YCIEIIHOIO OBJAJCHHUS 3aKOHaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX JJS JalbHEWUIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U PacCyKAaTh JIEAyKTUBHO, MCIOJIB30BATh
00001IeHe ¥ KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTUIO, (QOpMHUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3yuenuss yueOHOro kypca «Aisredpa ¥ Hayajlla MaTeMaTH4eCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTUUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M depe3 creuuduxy ydeOHOi
AESITENbHOCTH, TPEeOyIolEell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJn3a JCKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aisrebpa M Hauyajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIEHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUEe TUHUM: «Yucna
U BbIUKCIEHUN», « DYHKIMU U rpaduku», «YpaBHEHUs U HEepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanuza», «MHoXecTBa © Joruka». Bce ocHoBHbBIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM M3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMU W pasnenamu. JlaHHbBIH
y4eOHBIA KypC SIBISIETCSA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKUA aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE NPU U3yUYEHUU Yy4eOHOro Kypca, [Jis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa U BBIYKUCICHUS 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHue  yJenseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B Ce0s HCMOJIb30BAaHUE Pa3TMYHBIX
dopM 3amucu 4YMcia, YMEHUE JAeNaTh NPUKHUJIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB PpacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W OIepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE IENbIX YHCEN, OCOOBIe CBOWCTBA
palMoOHANbHBIX M HUPPAMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOpHS HATypajbHOW CTENEHUM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS IJI PEUICHHs PAa3IUYHBIX 3a/ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENIEH pealbHOTO MHpa, IIUPOKO HCIOJB3YIOTCA 00001IeHue U
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaNM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEpaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOM3BOJHON, MPU PEHICHUH TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkarenbHasl JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHM, a TaKXkKe BBIPAKEHUH,
COJIEpKaIlMX CTENeHUu U Jorapudmel. braromaps m3ydeHuro anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0yYaroumxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH YYeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENBHOCTh U3YUeHHUsSI MaTepuania. M3ydyenue creneHHo,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNHOIb30BaHUE (QYHKIUN JUIsl PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE
yaensercsa (OPMUPOBAHMIO YMEHHUS BbIpaKaTh (POpPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YaloIUMCS, TaK KaK Yy HHUX TMOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKi CIOXHBIX (YHKUUN, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaluH,
NO3BOJIIET HAXOAWTh HaWjIyuylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMYECKHX, 3ajja4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIBHO-IOTHUYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOAUYECKast TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TpenjaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIOUIUN BCE pa3Jieibl
MaTeMaTUKM H ©€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBI W WX TPWIOKEHUS B eamHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKK KPUTHUESCKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJEIMPOBAHUSA, KOTOPbHIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TIOCTPOEHUS MOJEIEH peallbHBIX
CUTyaIllMii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO ammapaTra anreOpbl u
MaTEeMaTUYECKOTO aHajlu3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I PEIICHHS MPHUKIAJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBAThH  MPOOJieMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIAIHBIX 3a1ad
OpraHU3yeTCs B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYeCKOTO aHaTTu3ay.

Ha wu3ydenue yueOHOro kypca «AjnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezelno), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Tnepuoanueckue Apoou. IlpumeHenue apobeit W MPOIEHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U peallbHON KU3HH.

JlelictBuTenbHble uKcna. PanvoHalmbHblE U UPpaUMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepanud € JCHCTBUTENBHBIMH  YHcIaMu.  Moaymb
JEHCTBUTEIBHOTO YKCIa U ero cBOMCTBA. [IpubnukEHHbIC BBIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3ybTaTa BEIYUCICHUM.

Crenenp ¢ uenplM mnokaszarenemM. buHoM Herotona. Hcenmonbe3oBaHue
MOAXO/ISIIEH (OPMBI 3aMMUCH TCUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS TPAKTHICCKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

Apudmerrnyeckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTHUHbIE W HaTypalbHBIC
JoTapu@MmeI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O apryMEHTa. APKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-cleACTBUA. HepaBeHCTBO,
pelneHne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATLHBIX YpaBHEHUHN U
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW II€peMEHHOHU. JleneHue MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowiensl ¢  LEIbIMU
koadpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIIUX CTETICHU U KOPHHU.

HNppaunonansHbie YpPaBHEHUSI. OcHOBHBIE METO/IbI pelIeHus
HMppalrOHATbHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIEHUS MOKAa3aTeJbHbIX
YpPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEpKATUX JTOTapU(MBbI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI peIIeHMs
JorapuMUYECKUX YPaBHCHUM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemenne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHui. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BHIYUCIIEHHE €r0 3HAYEHUs, MPUMEHEHHE ONPEIEIUTENs ISl PEeIICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3a/lad C I[OMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinemoBanue DOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. lIprMeHeHHMe ypaBHEHHI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3IUvHbIX 00JlacTell HayKHM W peaTbHOU
KU3HHU.

DYyHKIUHN U TPaPUKU

@yHKusA, crnocoObl 3amaHus (QyHKkIuMM. B3aumMHO o0OpaTHble (QYHKIHH.
Komnosummst  pynkruii. 'paduk  dyHkmum. DrneMeHTapHbIE MNpeoOpa3oBaHUs
rpauKoB GQyHKIUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuoanueckue
¢bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbomnpiee u HauMeHblee 3HadyeHus: QyHKIIMU HAa POMEXKYTKE.

JluneliHas, KBaJpaTuyHass W JPOOHO-IMHEHHAss (QYHKIUH. DJIEMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpauKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[loka3atenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckasi OKpYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peEalbHBIX IMpoLEccaX M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOn MHIYKIHUU. MOHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUUYECKON
MPOrpecCur. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmonp30BaHME MPOrPECCHMU Il  PELICHUsS] peaJbHBIX 3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepbeiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHknuid. CBoHCTBa (QYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JIsi PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUU.

[IpousBoaHbIE  BIEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMY (YHKIIHIA.

MHo:xecTBa U JIOTHUKA

MHoOkecTBO, oOlepanuyu HajJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IIpuMeHEHHE TEOPETMKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX IPOLECCOB W SBICHUW, MPU PEUICHUM 331a4 W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULKUK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Ji€Ha  POCCHMCKOro  OOIIecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
npoueayp TpaxAaHCKOTO oOuiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJIBHBIMA HWHCTUTYTaMM B COOTBETCTBHHM C HX
GYyHKIHUSIMY ¥ HA3HAYCHHUEM;

2) NIaTPUOTU4YECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIAECHTUYHOCTH, YBAKEHHUS K
IIPOIIIOMY M HACTOSILIEMY POCCHUMCKOW MAaTEMAaTHMKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE DJTHX JOCTIDKEHUW B JIPYTUX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3THUYECKOTO ITOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM



MPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCTbIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUYHUBOTO OYIyIIIETro;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHU, PACCYKIEHUN, BOCTIPUUMYINBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3jWYHbIX BUJOB UCKYCCTBa,;

5) pu3uYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATHUYECKHUE 3HAHHUS B
HWHTEpecax 3JI0pOBOTo ¥ 0€30MacCHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHPOBAHHBIM PEXHUM 3aHATUNH H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICEHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOUN NESITENHHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIO0Us, HHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATILHOM  JIeSITEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli mpodeccun W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3aJlady MaTeMaTUHYECKOW HAMpPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

c(hOpMHUPOBAHHOCTb  JKOJIOTHYECKON  KYJIbTYpbl, TOHUMAHHUE BIHUSHUS
COITMATIbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATBHOM
Cpelbl, OCO3HaHUE II100aTbHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
Ha TPUMECHEHHE MAaTeMaTUYeCKMX 3HAaHWW IS pelIeHHus 3aaad B 001acTH
OKpYXarolel Cpejpl, IJAaHUPOBAHUE IOCTYNKOB W OIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IOHHUMaHUE
MaTeMaTH4YeCKOW HayKd Kak cdepbl 4eJoBEYECKOW MAesTeIbHOCTH, JTaloB e&
pPa3BUTUS M 3HAYUMOCTH JJIsI PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA,
FOTOBHOCTh OCYILECTBJIATh MPOCKTHYID M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue 1ecCTBUSA:



BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJENIeHHs] MIOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(pUKALIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPAaBHEHMSI, KpUTEPUU TPOBOJMMOIO aHAJIN3a;

BOCIpUHUMATh,  (GOpPMYyIHpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJECHUAX U YTBEPKACHHSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATH aPTyMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/I€HUS U BHIBO/IBI;

BBIOMpATh CMOco0 peleHus y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BAPDUMAHTOB  pELIEHHUsA, BbIOMpaTh Haubojiee MOAXOMSAIUA € Yy4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKkyue 1eMCTBUSA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynIupOBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBIMBAaTh MUCKOMOE U JaHHOE, (HhOpMHUpOBATh THUIOTE3Y, APryMEHTHUPOBATh
CBOIO MO3ULIUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHME
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOATENIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJibTaTaM
MPOBEIEHHOTO  HAOJIOEHUS, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pAa3BUTHE IMIPOLIECCA, A TaKXKE BbIIBUIATh
IPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ unpopmaumeii:

BBISIBIIATH JA€(UUUTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U I pELICHUS 3a]a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh HH(GOPMAIMIO PA3IMYHBIX BHUAOB U
dhopm npeacTaBIEHUS;

CTPYKTYypUpOBaTh WMH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATh TpadUyEeCcKu;



OLICHUBATH HaJIEXKHOCTh uHdopmanuu 1o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMmmyHuKaTHBHBIE YHHMBeEpPCaJbHbIE YueOHbIe 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/ayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU IPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudyue U CXOJICTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHMS 33]1auM, YKCIIEPUMEHTA, UCCICAOBaHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJISTh IJIaH, aJITOPUTM PEIICHUS 3a/1aud, BHIOUpATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pelIeHUH ¢ Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMu CamMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pPeIIeHUs
MaTeMaTUYeCKOH 3aauu;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3aadH,
BHOCHUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATh IPUUNHBI
JOCTHKEHUS WM HEJOCTH)KEHUSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eITEJIbHOCTD:

NOHUMATh W KCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHOM M WHIWBHIYyaTbHOU
paboThl MpU peHieHUH Y4YeOHBIX 3a7a4, MPUHUMATH I1IeJIb COBMECTHOM
JESTENBHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHOW pabOThI, pacIpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX JAaTh IMPOIECC W Ppe3yiabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;



y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyx aeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H WHBIE), BBHIIOIHATH CBOK YacTh pabOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTUMH YICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETO BKJIaJa B OOMIUU MPOMYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aMOICHCTBHSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce oOydyarOIIMICS TOJYYUT CIEIYIOIINE
MPEMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MAaTEMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHAIBLHOE YHUCIO0, OECKOHEYHas
nepuoauyeckass JIpoOb, TIPOIEHTHI, HPPANUOHATLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YNCIIA;

OPUMEHSATh JIpoOM M TPOUEHTHI MJIS PELIeHUs NPUKIAIHBIX 3a7a4 U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU )KU3HU,

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TIPaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY pEe3yJbTaTa BEIYMCICHUM;

CBOOOJHO OMEpUpPOBATH TMOHSTHEM: CTENEeHb C IEJbIM IOKa3aTeleM,
WCIIOJIb30BaTh MOIXOASIIYI0 (POPMY 3amucCU ACHUCTBUTEIBHBIX YMCEI JIJIs1 PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HATypadbHOU
CTEIICHU;

CBOOOJ/IHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MOKA3aTeJIEM;

CBOOOJHO OMEPUPOBATH TMOHATUSAMH: JIOTApU(M YHUCHA, JECATUYHBIC U
HaTypabHbIC JIOTapU(MBL;

CBOOOJHO OMEPUPOBATH MOHITHSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCUHYC U apKTAaHI€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATh MOHSATHUAMH: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSTh Pa3jIMYHbIE METOJABl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPaBHEHUHM, MPUMEHATh METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEPUPOBATH MOHATHUSAMU: MHOTOWIEH OT OJHON NEPEMEHHOM,
MHOTOWIEH C IeNbIMA KO3 UIIMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSThH



JICJICHHE MHOTO4JIEHAa HA MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
IUISL pELICHUS 3a]ad4;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MAaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
HCIIOJIB30BaTh CBOMCTBA ONpenenuTesss 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh OINPENCINUTENN I PEUICHUS CUCTEMBl JIMHEHHBIX YypaBHEHUH,
MOJIEJIMPOBATh peajbHble CUTYallud C MOMOUIbIO CUCTEMBI JIMHEUHBIX YPAaBHEHUH,
UCCJEI0BATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpULl U OINpEeAeNIUTENEH,
MHTEPIPETUPOBATH NIOJyYECHHBIN PE3YJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH i [peoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH PE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHH, COAEPIKALINX CTENEHH C
palMOHAIBHBIM [TOKA3aTeNEM;

UCII0JIb30BAaTh CBOICTBA aorapudMoB VIS npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HPPALMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMuyecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PAaBHOCHIBHBIX
[IEPEXO0B UM OCYLIECTBIISS IPOBEPKY KOPHEM;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYJIBI ISl MpeoOpa3oBaHUS
TPUTOHOMETPHUYECKHUX BBIPAXKECHMI;

cBOOOZIHO ONEpUpPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoAuMble  (OpPMyJBl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKECHHSI, YpPaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 33Jla4d, HWCCIEA0BATh
IOCTPOEHHBIE MOJIETU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKIUM U TPAPUKU:

CBOOOJHO ONEpPUPOBATh NOHATHAMU: (PYHKIUS, COCOOBI 3a7aHusl (PYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMO3uIus GyHKUUNA, Tpaduk QyHKIUH,
BBINOJIHSTH 3JIEMEHTapHbIE IPeoOpazoBaHus rpaukoB QyHKUIUH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOXKECTBO
3HAYEHUN (PYHKIMH, HYIU PYHKIUHU, TPOMEXYTKU 3HAKOIOCTOSHCTBA;

CBOOO/ZIHO OINEpUPOBATh MOHATHSMH: UETHBIE M HEUYETHBbIE (yHKUUH,
neproanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLUHU, MAKCUMYMBbI U
MUHUMYMbI (YHKIMHM, HauOOJblIEE W HaUMEHbIIee 3HaueHWe QYHKUUA Ha
MIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBaTh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypalbHBIM U
LeJIbIM TIOKa3aTesieM, rpauk CTENeHHOW (PYHKIMM C HATypajJbHBIM M IIE€JIBIM



nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH KakK (yHKIUU OOPATHOW CTETECHH C
HaTypaJlbHBIM [MOKA3aTENIEM;

OIepUpOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTWYHas W JPOOHO-JIMHCHHAS
(yHKIIUA, BBITIOIHAT 3JIEMEHTAPHOE UCCIICOBAHNE U TTOCTPOSHNE UX TpadrKOB;

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: TOKa3aTelbHAs U JorapupmMudecKas
(GyHKUIMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pEIIeHUS
YPaBHEHHUI;

CBOOOJHO OMEPHUPOBATH TOHSITHAMHU: TPUTOHOMETPUYECKAsS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUN YHCIIOBOTO apTryMEHTA;

UCIIOJIb30BaTh rpaduku GYyHKUMA I UCCIENOBAaHUSA MPOILECCOB |
3aBUCUMOCTEH NP PEIICHUH 33]a4 W3 APYTHX YYEOHBIX MPEAMETOB U peabHOU
’KU3HU, BEIPAXKATh (POpMyJIaMH 3aBUCUMOCTH MEXKITY BETUIMHAMMY;

Hauyana maTeMaTH4ecKOro anajimn3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKass U reoOMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIAs TeOMETpHUECKas MPOTPECCHs, JIMHCHHBIA 1
AKCIIOHEHITUATBLHBIA POCT, (GOpMyIa CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PEUICHUS pEealbHBIX 3aJad MPHUKIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIECIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHMUS
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC TIOCIEOBATEIIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJACHHS MATEMaTHYECKOTO aHajiu3a Kak aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHbIC (PYHKIIUU, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpPUPOBATh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (DYHKITUH IS pEIICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMH: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacatenbHas K rpaduky QyHKITNY;

BBIYUCIISATH MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKITM#, 3HATH TIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;,

UCIIOJh30BaTh TE€OMETPUUECKUN U (UBUYECKUM CMBICT TPOU3BOJHON MJIs
pelIeHus 3a/ad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATh  TOHATHSAMHU: MHOXKECTBO,  OIEpalliud  Haj
MHOXECTBAMU;

HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart JJIsI OMUCAHUS PEATbHBIX
IPOLIECCOB U SIBIICHUH, TIPU PEIICHUH 3314 U3 APYTUX yUEOHBIX MIPEJIMETOB;



CBOOOJTHO OMEPUPOBATH TOHATUSIMH: OIpPEACIICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce o0OydyarOIIMICS MOJYYUT CIEAYIOIINE
MPEJMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBATh TMOHSATUAMH: HATypalbHOE U IIEJI0€ 4YHUCJO,
MHOKECTBA HATYPAJIBbHBIX M LEJIBIX YHUCEJ, WCHOJIb30BaTh IPU3HAKHU JIEIIMMOCTHU
nensix urcen, HOJ[ u HOK HatypanpHbIX yncen AJid peuieHus 3a/1a4d, IPUMEHATh
anroputm EBkinnna;

CBOOOJIHO OMEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3aMUChIBAThH
HATypaJIbHbIE YKUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanveckod u
TPUTOHOMETPHUUECKON (pOopMe, BBITIOTHATH apu(METHUECKUE ONEpaIud ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH MOHITHUSIMU: HUppaAllMOHAJBHBIE, MOKa3aTelIbHbIE W
JorapuMUUYEcKe HEPaBEHCTBA, HAXOJIUTh HX PEHICHUS C  MOMOIIbIO
PaBHOCHUJIbHBIX MEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TpU pEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TMOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoaumble  (HOPMYIBI  JUJII  PEIIEHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONIEPUPOBAThH MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

pelarhb palroHaIbHbIE, HMppalluOHAIbHBIE, MOKAa3aTeNbHBIE,
Jorapu@MuUyYecKue W  TPUTOHOMETPUYUECKHME YpaBHEHHSI W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpsbl;

NPUMEHSTh rpaduyecKue METObI IJIsl PeleHUs] YPABHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C IapaMeTpaMu;

MOJICIUPOBAaTh pEabHbIE CHUTYyallMM Ha SI3bIKE alreOpbl, COCTaBISAThH
BBIPQKCHUS, YPAaBHCHMS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIJIOBHUIO 3aJ1a4H,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJENM C HCIOJNb30BAaHUEM armapara anreopsl,
WHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.



DyHKIUHN U TPAPUKU:

CTpPOUTHh TpadUKU KOMMIO3MLMHM (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHE O00pa3bl ypaBHEHHH W  HEpPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOO/IHO  ONEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIM;

NPUMEHATh (YHKUMU JJI1 MOJEIUPOBAHUS M UCCIEIOBAHUA PEATbHBIX
IIPOLIECCOB.

Hayasa maTeMaTH4eCKOro aHaJm3a:

MCII0JIb30BaTh MPOU3BOJHYIO JUJIS UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAUMEHbIIEe 3HaAUYeHUS (PYHKIIMK HETPEPHIBHOM Ha
OTpE3Ke;

WCIIOJIb30BaTh MPOWU3BOAHYIO JJISI HAXOXKACHUS HAWIY4IllEero pEUIeHUus B
IIPUKIIAHBIX, B TOM 4YHCJIE€ COLMAIBHO-)KOHOMHMYECKMX, 3aJadax, s
OTIpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJol WM
rpaduKom;

CBOOOJHO  OMNEPHUPOBATH TMOHATHSAMHU: MEPBOOOpa3Hasi, ONpeneIEHHBIM
MHTErpaj, HAXOAHWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUI H BBIYUCISTH
uHTerpan no popmyne Hetotona-Jleitonuia;

HaXOAUTH IUIOLIA/IU IUIOCKUX PUTYp U 00BEMBI TEJI C TOMOIIIBIO MHTErpasa;

MMETh IPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA IPUMEPE
cocTaBJIeHUs TU(PPepeHIIMATIBHBIX YPaBHEHUI;

pemaTh NPUKIAAHBIE 3aJa4d, B TOM YHUCIE COLMAIBbHO-DKOHOMHUYECKOTO U
(¢u3nYecKoro xapakrepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.
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