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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.

11 KITACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MPU3HAKOB JETMMOCTH LEJIbIX
yucelsl, HamOoubImuid oOmmi aenutensb (mamee — HOJ]) m HamMmeHbIiee oO1ee
kpatHoe (nanee — HOK), ocrarkoB 1o moyinto, anroputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpanueckas W TpPUTOHOMETpHUYecKass (POpMbI
3alUCH KOMIUIEKCHOTO 4Hclia. ApupMeTHUUecKue Oornepaluu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIWHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oli cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUJIEKCHBIX YUCEN JIJIsl pelieHUus PU3NYECKUX U T€OMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOIUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYITHOCTEH paIlMOHAIBHBIX,
HppalMoHaIbHBIX, TOKA3aTEeIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMHU.



[IpumeHenne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYEeCKUX 3a/lad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W pealbHOU
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPAPUKHU

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3pl ypaBHEHUU W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckre QyHKIMHU, UX CBONCTBA U TpadUKH.

['padpriueckne mMeTonpl pelIeHHs] YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1ay C TapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QYHKIMN AJi1 HCCIEIOBAaHUS MPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUM 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeneHnne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUH
HEINpPEPbIBHON ()YHKLIHUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKICHUS HAWIY4YlIEro pEHIeHUus B
OPUKIAIHBIX 3aJadax, sl ONpPENENIEHHs] CKOPOCTM U YCKOpPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION Ui rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI UMHTErpaia. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOuuiia.

[IpumeHeHne wHTErpaia A HAXOXKIAEHUS IUIONIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHnuanbHbIX ypaBHEHUNH. MatemaTnueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 AU epeHIInanbHbIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) NIaTPUOTUY€CKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIACHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKCHUN HAyKh U JACSATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHU, PACCyKJIEHUNH, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpPECaxX 3/I0pOBOTo U 6e30macHoro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTIIbIXa, PETyJspHas (u3udecKass aKTHBHOCTb), (PHU3NYIECKOE COBEPIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON NESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccu W peanu3oBbIBaTb COOCTBEHHBIC JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHWE BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, 0OCO3HAHME TJIO0ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIIeHHWs 3amad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TIMOHWMaHUE
MaTEMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIANA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATENBCKYIO NEITEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTeJbHbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble Joruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeICTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJIUpOBaTh U  IPEeOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSX, MpeAjaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMbIE ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJUTh IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXIACHHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pemeHus y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUIeHMs, BbIOMpaTh Haumbojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble uccienoBare/JbCKHe AeHCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
bopMyIupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodiIemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro o0beKTa, SBJICHU, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SBJICHUSIMU, MPOLECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUS,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOIECcCca, a TaKKE BBIJBUTATh
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeULIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U IS pELICHUS 3a]a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpMAIIHIO, MPEJACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHUBATh HaAEKHOCTD uHbopmauu o CaMOCTOATEIHHO
c(hopMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeasIMH  OONIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJICTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyJIMpOBaTH pa3HOTIIACHS], CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/lauu, dKCIIEPUMEHTa, UCCIIEIOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4YETOM 3aja4
PE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE HeiiCTBHSA



Camoopranuzamnus:

COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHHUS 3a/1auH, BRIOUpATh CIOCOO pEeleHus C
Y4ETOM UMEIOIINXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOU WH(OpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

BJaJIeTh  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HaHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTaTOB, BIAJICTh
croco0aMy CaMOTNPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysbTara PEIICHHUS
MaTeMaTHYECKOM 3a/1auH;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a]1auyH,
BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HalJICHHBIX OIMMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUAM, OOBSCHATh IPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAUBHUIYaJIbHOM
paboThl mpu pelieHud Y4eOHbIX 3aJady, NpPUHUMATh IeJib COBMECTHOMN
JCATENBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacIpeneisTh
BUIbl pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLECC M Pe3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX dopmax paboThl (00CYXaeHHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOEro BKJIaJa B OOIIWN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kjacce oOydYarouIuiics MOJTYYUT CICTYIOIIHEC
MpEeMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa ¥ Hauajga MaTeMaTHYECKOTO aHAIM3a:

Yuciia v BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHSITUSAMH: PAlMOHAIBLHOE YHUCIO0, OECKOHEYHas
nepuoguyeckas JpoOb, TPOIEHTHI, HUPPAIHMOHATBLHOE YHUCIO, MHOXKECTBA
paLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI MJIsI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOO/JIHO OMNEpUPOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOAILYI0 (POPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN I PELICHMUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeNeM;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YuUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(MBbL;

CcBOOO/IHO ONEpUPOBATHh MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3(Q(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHM 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MAaTpHUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN Ul PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHM,
MOJENUPOBATh PEAIBHBIE CUTYALIMU C MOMOILIBI CUCTEMbI JUHEWHBIX YPAaBHEHUN,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] W OINpEACIUTENEH,
MHTEPIPETUPOBATD ITOJIyYEHHBIM PE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH MJii I1peoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIbHBIM [10KAa3aTeIIeM;

UCII0JIb30BATh CBOMCTBaA norapudMoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMuyUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIBHBIX
[IEPEXO0JI0B UJIN OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHU;

CBOOOZIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOoAuMmble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETTUPOBATh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIpQXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM arapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3UIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoOB (PYHKIIHIA;

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENECICHUS U MHOKECTBO
3HauYeHUN DYHKIMH, HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DyHKIUH,
nepuoanyeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIIEE W HAWMMEHbIee 3HaueHue GYHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOPATHOW CTETECHH C
HaTypaJlbHBIM [MOKA3aTENIEM;

OTEepPUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

cBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
(GyHKUMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeseseHNue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYyHKUMA I8 UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pPealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUYNHAMU;

Hauyana mareMaTH4yecKoOro aHam3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoOMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS pealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENIbHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: HENPEPHIBHBIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(GbyHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMHU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JPYyTUX yYeOHBIX IPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OIpEJEICHUEe, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydyaroIIMICS TOJYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh TOHATHUAMH: HATypaJlbHOE U IIeJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX W LEIBIX YHUCEJ, MCHOJIB30BaTh MPU3HAKHU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4nceln AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATH MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIA B alreOpandeckoll u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUYECKUE ONepalud ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUSA U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHAIbHbIE, MOKa3aTelbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAMTh MX PpEHIEHHsS C  [MOMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM NpH pElIEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIbl  JUJII  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PEILICHHUS
CUCTEMBI U COBOKYMHOCTEN pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMoOHaIIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapuMuyecKUe€ U TPUTOHOMETPUYECKHUE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PELIECHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C apaMeTpaMu;

MOJIEIUPOBaTh pEaJbHbIE CHUTyallud Ha $A3bIKE aureOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPaBHEHHUS, HEPABEHCTBA W HUX CHCTEMBbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOEHHBIE MOJIEM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3ULIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMeTpHueckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUHM JJI1 MOJCIHUPOBAHUS M HUCCIEIOBaHUS peabHBIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JUUISl HCCIAEAOBAaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbLIEEe 3HAYCHUS (PYHKIIMN HETPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIY4ylIero peuieHus B
NPUKIAJAHBIX, B TOM 4YHCJIE COLMAJIbHO-DKOHOMUYECKHX, 3ajJadax, Ui
ONIpEe/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJol uiH
rpadukom;



CBOOOJHO OMEpUpPOBATH TOHATHIAMHU: TEPBOOOpa3Has, OMpeaeIEHHBIHI
UHTETpaj, HaxXOAUThb IEPBOOOPA3HbIE DJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTterpan no popmyne Herotona-JIeibuua;

HaxXOJUTh TUIOIIAIU MIIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUHM HA NIPUMEPE
cocTaBiieHUs U PepeHIInaIbHBIX YpaBHEHUH;

peliarh MPUKIAIHbIE 33[a4¥, B TOM YHUCJIE COIMATIbHO-3KOHOMHYECKOTO U
(u3HYecKoro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypcsl
MHOX€ECTBO IEHCTBUTEIBHBIX YHACEI.
| MHorounensl. PaninonanbsHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX
YpaBHEHUU
) Oyukiun 1 rpadukn. CreneHHas GyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNIeM
3 Apudmernueckuii KOpeHb n-0il cTeneHu. 15 |
WppatnmoHnanpHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 |
YpaBHEHUS
5 Jlorapupmuyeckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUS U ” |
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U IPOIPECCUN 10 1
HenpepsiBable pynkmum. [IponsBoaHas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS 5 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPOrpamMMmbl Bcero Konrpoaniibt HpakTieckne o0pa3oBaTebHbIE
e padoThbI padoThI pecypesI
1 HccnenoBanmne GyHKIMIA ¢ TOMOIIIBIO 2 1
TIPOU3BOTHOM
2 IlepBooOpa3Has U UHTETpal 12 1
3 I'paduiku TpUroHOMETPHUECKUX (PYHKITHIA. 14 |
TpuroHomerpryeckrie HEpaBeHCTBA
4 HppanmonansHele, MoKa3aTeabHbIE 24 |
norapuMuyecKrie HEpaBeHCTBA
KommnekcHsie uncia 10 1
6 HarypanbHble 1 nesnble yucna 10 1
CucteMbl pallMOHAIIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeIIbHBIX U JIOTApUPMUISCKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 136 10 0




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hata uudgposbie
w/n Tema ypoka Beero Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH 06PA30BATEBLHBIE
padoThI padoThI b | pecypest
) MHOXeCTBO, orepanuu Hajl MHOKECTBaMHU 1
U X CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
arrapara Jijis peuieHus 3a1a4
Parmmmonansasie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHE TpodH
Panunonansuslie yncia. OOLIKHOBEHHBIE U
5 JECATUYIHBIC IPOOHU, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUONUECKHE T1podu
6 [Tpumenenue apobeii ¥ IPOIECHTOB IS 1
penieHus TPUKIAIHBIX 3a7a9
7 [Ipumenenue apoOeit ¥ NPOLEHTOB ISt 1
peuIeHus NpUKIaJAHbIX 3a7a4
2 JewcTBuTenbHbIC Yncia. PanimonanbHbIe U |
MppalMOHAIbHBIE YKCTa
9 ApudmMernueckue oreparuu ¢ |
JIEHCTBUTEIbHBIMH YHCIaMHU
10 Mopaynb JEeMCTBUTENBHOTO YUCIA U €70 1




CBOMCTBA

11

[TpuGnu>xEHHBIE BHIYMCIICHUS, TPaBUIa
OKpPYIJIEHUS, IPUKUIKA U OLICHKA
pe3ysbTaTa BEIYUCICHAN

12

OcHOBHBIE MCTOJbI pCICHUA LCJIbIX U
JPOOHO-paLlMOHAIIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/bI PELLIEHUS LIEJIbIX U
JIpoOHO-PALMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
NpOOHO-pALlMOHATBHBIX YPaBHEHUH U
HEPAaBEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousieHs! ¢ LelbIMU KO3 puuneHTamu.
Teopema Buera

17

Pemrenne cucreM ITMHEHHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

19

Martpuia cucTeMbl JMHEHHBIX YPaBHEHHH.
Onpenenurens MaTpuisl 2X2, ero
reOMETPUUECKUI1 CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

20

Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUUYECKHUI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €T0 3HAUCHUS

21

HpI/IMeHeHHe OIPCACIIUTCIIA IJIA PCHICHUA




CUCTEMBI JINHEHHBIX YpaBHEHUI

22

Pemrenne npukiiagHeIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

23

Pemrenne npukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

Konrponsnas padora: "Panmonanbheie
ypaBHEHUs U HepaBeHCTBA. CHcTEMBI
JVHEUHBIX ypaBHEHUN"

25

@yHK1MA, c10co0bl 3aJaHUs (QYHKIHH.
B3anmuo o6partable Gpynknmu. Kommosumms
byHKIUH

26

I'padux hyskmH. DneMeHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKITUH

27

OO6nacthb ornpeiesieHuss © MHOXECTBO
3HaueHnit pyHkiuu. Hymm QyHkimm.
[TpoMexyTKH 3HaK TTOCTOSTHCTBA

28

UETHbIe 1 HEYETHBIC (PYHKIIHU.
[lepnognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
Haubonpiiee n HanMeHbliee 3HAYCHNE
(GYHKIMU Ha IPOMEXKYTKE

30

JluneiiHas, KBaJpaTHYHas U IPOOHO-
AUHEeRHHast pyHKIUH

31

DneMeHTapHOe UCCIEeIOBaHKE U
nocTpoeHue rpadukoB ATUX QYyHKIUN

32

DeMEeHTapHOE UCCIICIOBAHUE U
HOCTPOCHUE TPAPHUKOB ITUX (PYHKITHIA




CreneHs ¢ LeJIbIM MoKa3aTeneM. buHoMm

33 HeroTona

34 Crenenb c 11eTbIM MOKa3aTeneM. bunom
HeroTona
CrenenHast QyHKIMS C HaTypalbHbIM U

35 LieJIbIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk

36 Konrponsnas pabdora: "Crenennas
¢dbynkius. E€ cBoiictBa u rpadux"

17 ApudmeTrueckuil KOpeHb HaTypaIbHON
CTEINEHU U €ro CBOMCTBA

13 ApudmeTrueckuil KOpeHb HaTypaibHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoJIeprKalliX CTETNeHU U KOPHU

40 [TpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepKalUX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,
COJIepKallUX CTENEHU U KOPHU
Uppanmnonansubie ypaBHeHUsl. OCHOBHBIE

42 METO/IbI PEIICHUS] UPPATUOHATIBHBIX
ypaBHEHUN
Wppanmonanbsable ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIICHUS] UPPALMOHATIBHBIX
ypaBHEHUH
Hppanumonansubie ypaBHeHUSI. OCHOBHBIE

44 METO/IbI PEIICHUs UPPALUOHAIBHBIX

ypaBHEHUH




PaBHOCHIBEHEIE nepexoabl B pCIICHUN

45 UppalMOHAIbHBIX YpaBHEHHH

46 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
UppalMOHATIbHBIX YpaBHEHHH

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUN
UppaAIMOHATBHBIX YPaBHCHHIA

48 PaBHOCHIIBHBIE TIEPEXOBI B PELICHUN
UppaAIMOHATBHBIX YPABHCHHIA
CpoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU

49 KaK ()yHKIIMA OOPAaTHOW CTEIEHH C
HATYpaJIbHBIM MTOKa3aTeleM
CpoiicTBa 1 rpad)vK KOPHS N-0¥ CTETICHH

50 KaK ()yHKIIMA OOPAaTHOW CTEIEHH C
HATYypaJIbHbIM MOKa3aTeleM
KonTtponbsHas pabora: "CpoiicTBa u rpaduk

51 KOpH# n-0¥ cTenenu. MppannonanbHbie
ypaBHEeHUs"

5 Cremnenp ¢ pallioOHAIBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U
€€ CBOMCTBA

55 [TokazatenbHast GyHKINSA, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpadguka GyHKIUN 15

peueHus ypaBHEHUI




HcnonwszoBanue rpaduka GyHKIUU AT

57 . 1
pelIeHns] ypaBHEHUI
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKAa3aTeIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

y

59 METO/IbI PEIIECHUS IMOKA3aTEIbHBIX 1
ypaBHEHUU
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKa3aTEIbHbIX 1
ypaBHEHUH

61 KonTponbnast pabora: "[lokazarensHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm umcna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. CoiicTBa jorapudpma 1

64 Jlorapudwm uncna. CoiicTBa jorapudma 1

65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMbI 1

66 JlecsTuuHble U HATYypalibHbIE TOTapu(MbI 1

67 [IpeoOpa3zoBanue BEIpaKEHUH, COIEPIKAIINX |
aorapudmbl

68 [IpeoOpazoBanue BEIpAKEHUH, COACPIKAIINX 1
aorapudmbl

69 [IpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX 1
JorapuQmbl

70 Jlorapudmuueckas GyHKIINS, €€ CBOWCTBA U |
rpaduk

71 Jlorapudpmuueckas QpyHKus, €€ CBOWCTBA U 1

b




rpaduk

Hcnonp3oBanue rpadguka GyHKIUN 15

72 .
pelIeHns: ypaBHEHUH

7 Hcnonb3oBanue rpaduka QyHKIUU s
peneHus ypaBHEHUI
Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE

74 METO/IbI peIleHHs JIorapu(pMUIECKUX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHUss. OCHOBHbBIE

75 METO/IbI pelIeHHs JJorapu(pMUIECKUX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTapU(PMHUIESCKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
jgorapu(pMUYECKUX YpaBHEHHM

73 PaBHOCWIIBHBIE TTEPEXO/BI B PELICHUU
jorapu(pMUYECKUX YpaBHEHHH

79 Konrtponsnas padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUs "

20 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

2 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC




YUCJIOBOI'O apryMCHTa

Tpuronomerpruyeckast OKpyHOCTb,

84 orpeziesIeHue TPUTOHOMETPUUECKHUX 1
(YHKIMI YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 OIIpEeIEJICHUE TPUTOHOMETPUYECKHUX 1
(yHKIUI YKCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI 1

90 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

01 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpaXKEHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX 1
BBIpaXKEHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

95 PereHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 PelreHre TpUroHOMETPUUECKUX YPAaBHEHUN 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1

98 Pemenuie TpuroHoMeTpHUUECKUX ypaBHEHUIN 1

99 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1

100 Pelienne TpuroHomMeTprUueCKUX ypaBHEHUN 1




101

KontponbHas paboTa:
"TpUroHOMETPUYECKHUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHNs

102 nocJie1oBaTenbHOCTEN. Meron
MaTeMaTU4eCKOM MHIYKIUU
MOHOTOHHBIE 1 OTpaHUYEHHBIE

103 nociieoBaTenbHocT. McTopus ananmusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuno yObIBaroIas reoMeTpuiecKast
IpOrpeccust

107 CyMMma OeckoHEeYHO yObIBaroIen
F€OMETPUYECKON MTPOTrPECCUH

108 JIMHEWHBIN U SKCTIOHEHIMAJIbHBIA POCT.
Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB

109 JIMHEWHBIN U YKCIIOHEHIMAJIbHbBINA POCT.
Hucno e. DopMmyiia CI0KHBIX IIPOLEHTOB

110 Hcnonp30Banne Nporpeccuu JUisl peieHus
peanbHbIX 33]1a4 MPUKIIATHOTO XapaKTepa

11 KonTtposnbHas pabora:
"[TocnenoBaTeIbHOCTH U TIporpeccun’”

112 HenpepoiBHble ()yHKIIUN U UX CBOWMCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'pauKOB

byHKIUH

114

CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA




OTPE3KE

115

CaoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA
OTpE3Ke

116

Meron UHTEpPBAIIOB JUIsl PELLIEHUS
HEPaBEHCTB

117

Meroxa UHTEpPBAIIOB JUIsl PELIEHUS
HEPaBEHCTB

118

MCTOII HHTCPBAJIOB JJIA PCUHICHUSA
HCPAaBCHCTB

119

[IpumeHeHne cBONCTB HENPEPBIBHBIX
GbyHKIUH 1715 peteHust 3aa1a4

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 peteHus 3aaa4y

121

[lepBas u BTOpast mpou3BOIHBIC GYHKIUU

122

Ornpenenenue, reOMETPUYECKUN CMBICIT
IIPOU3BOTHOU

123

Onpenenenue, GU3NICCKUNA CMBICIT
IIPOU3BOIHOU

124

YpaBHeHHE KacaTeIbHON K rpaduKy
byHKIIH

125

VYpaBHEHHE KacaTeNbHOU K TpapuKy
byHKIIH

126

[Ipou3BoHBIE HIIEMEHTAPHBIX (PYHKIUI

127

[Ipou3BoiHbIE 3NIEMEHTAPHBIX (GYHKLIUI

128

[TponsBogHast CyMMBI, TPOU3BENCHNUS,
YaCTHOTO U KOMIO3ULIUN (QyHKIUH

129

[Ipon3BogHast CyMMBI, IPOU3BEICHHUS,




MOHOTOHHOCTBb U 3KCTPECMYMBbI

YaCTHOI'O U KOMITO3MIIMU (QYHKLINH
130 [TpousBoHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (QyHKIUH
131 Konrtponsnas padora: "[IponzBoanas” 1 1
132 IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIHS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTponbpHas pabota 1 1
135 Hrorosas KoHTpOIbHAS paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CCTEeMaTU3alUs |
3HAHUMI
OBIIEE KOJIMYECTBO YACOB ITO 136 10 0
I[TPOI'PAMME
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne nupposbIe
Tema ypoxa Kourpousbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI |
pecypcsl
[IpuMeHeHne Mpou3BOIHON K
1 nccaeaoBaHuio (PyHKITUI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHne Npou3BOIHON K
2 WCCIICIOBAHMIO (DYHKITHI Ha 1




[IpuMeHeHre TPOU3BOTHOM K
uccaeaoBaHuio PyHKIHI Ha
MOHOTOHHOCTh U DKCTPEMYMBI

[IpumeneHnre nporu3BOIHON K
uccaeaoBaHuio (PyHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Npou3BOIHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOIHON K
UCCIeI0BaHMIO (PYHKIMA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEMPEPBIBHOMN
(GYyHKIUU Ha OTpe3Ke

Haxoxxnenue HanGobIIero u
HaMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxzaenue HaubobI11ero u
HAaUMEHBIIIETO 3HAUYEHUS HEeMPEPbIBHOMN
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenue HanOoJIbIIEro U
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIUU Ha OTPE3Ke

11

Haxoxnenue HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

12

Haxoxnenne HanOoJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(yHKIMH Ha OTpE3Ke

[IpuMeHeHne Mpon3BOHOM IS

13 HaXO0XJIEHWS HAWTYUIlEro peiieHus B
MPUKJIATHBIX 3a/1a9ax
[IpuMeHeHne Npou3BOHON 1S

14 HAaXO0K/ICHUS HAWTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax
[Ipumenenre nporu3BOIHOMN ISt

15 OTpe/IeTICHUS] CKOPOCTU U YCKOPEHUS
npoiiecca, 3alaHHOTro (OpMYJIION HITH
rpagukoM
[IpumeneHre nporu3BOIHOMN ISt

16 ONpeICTICHUS] CKOPOCTU U YCKOPEHUS
mporecca, 3aIaHHoT0 GOPMYJIION UITH
rpaduxoM

17 Kommnosurmus ¢pyHkimii

18 Komnoszumus ¢pyHkimii

19 Kommnozumust GpyHKImiz

20 I'eomeTpuyeckue oOpa3bl ypaBHEHUH Ha
KOOPJAWHATHOW MIIOCKOCTH

71 I'eomeTpuyeckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH

2 Kontponbnas pabdota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO

epBOOOPa3HBIX




[TepBooOpazHbIe 3NeMEHTAPHBIX QYHKITHIA.

24
[IpaBuna Hax0XI€HUS IEPBOOOPA3HBIX

25 [TepBoOOpa3HbIE 3NIEMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XI€HUS IEPBOOOPA3HBIX

26 NHuterpain. I'eoMeTpru4ecKuil CMBICI
MHTETpaa

7 Beruucnienue onpenenéHHOro HHTErpaia
no ¢opmyne Hetorona-Jleitbuuma

)3 Beruucnienue onpenenéHHOro HHTErpaia
o ¢popmyie Hrrotona-JleitOHuia

29 [TpumeHeHne UHTErpaa A1l HaXOXKIACHUS
IUIOIIAAEH TUIOCKUX GUTyp

30 [TpumeHeHne UHTErpaa A1l HaXOXKIACHUS
00BEMOB reOMETPUUECKUX Tell

31 [Ipumeps! pemennii qudQepeHnratbHbIX
ypaBHEHU I

1 [Ipumeps! pemennii qudQepeHnratbHbIX
ypaBHEHUN
MaremMaTHuecKoe MOJIeIUPOBaHUE

33 peanbHBIX IIPOLIECCOB € TOMOILBIO
nuddepeHInaIbHbIX YpaBHEHHH

34 KonTponbhas pabora: "[lepBoobpasnast u
uHterpan”

35 Tpuronomerpudeckne QyHKIUH, UX
CBOMCTBA U Tpaduku

36 Tpuronomerpuueckue GyHKIUHU, UX

CBOICcTBa U rpaduKu




Tpuronomerpudeckue QyHKIMH, UX

37 .
CBOMCTBa U rpaduKku

13 Tpuronomerpudeckne QyHKINH, UX
CBOMCTBa U rpaduKku

19 Tpuronomerpudeckne QyHKINH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YPAaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUIECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH C TOMOIIbIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

44 Pemenuie TpuroHoMeTpUUECKUX
HEPaBEHCTB

45 Pemennie TpuroHoMeTpUUECKUX
HEPABEHCTB

46 Pemennie TpUroHOMETpUUECKUX
HEPABEHCTB

47 Pemennie TpUroHOMETpUUECKUX
HEPaBEHCTB

48 KonTponbnas pabora: "['paduku

TPUTOHOMETPUUYECKUX (PYHKIIMIA.




Tpuronomerpudeckue HepaBEeHCTBA'

OCHOBHEBIE MCTOJbI pCUHICHUA

49 MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/JIbI pEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

5 OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHbBIE METOIbI PEILICHUS
norapu(MHUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELLIEHUS
norapuMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELLIEHUS
HppalMOHATILHBIX HEPABEHCTB

53 OCHOBHBIE METOIbI PEIIECHUS
HppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEIIECHUS
HppAIMOHATBEHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELICHUS
HppAIMOHATBFHBIX HEPABEHCTB

61 I'padmyeckue MeToabl pemieHus

UppalMOHATIBHBIX YPaBHEHUN




62

I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHHI

63

I'padmaeckue MeToABI pemeHUS
MMOKa3aTeJIbHbIX YPAaBHEHUI

64

I'padmaeckue MeTOABI pemeHUS
[OKa3aTeJIbHbIX HEPABEHCTB

65

I'paduueckue MeTo bl peLIeHUs
Jorapu(pMHUECKUX ypaBHECHUN

66

I'paduueckue MeTo bl peLIeHUs
norapuMUUECKUX HEPABEHCTB

67

I'paduaeckue MeToabI peIIeHUst
norapuMHUECKUX HEPABEHCTB

68

I'paduaeckue MeToabI peIIeHUs!
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
ypaBHEHUH

69

I'padmaeckue MeTOABI pemeHUS
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToabI pemieHUs
MOKA3aTENbHBIX U JOTapu(HMUIECKUX
HEPABCHCTB

71

I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX U JIOrapu(pMUIECKUX
HEPABEHCTB

72

KonTponbhas pabota: "UppanmonansHeie,
IoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomirekcHble uncia. Anre6pa1/1quKa;1 U




TPUTOHOMETpUYECKas (HOPMBI 3aITUCH
KOMIUIEKCHOT'O YHUCIIa

KommiekcHble uncna. AnreOpanueckas u

74 TpUTOHOMETpHUUYECKask (POPMBI 3aHCH
KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue oneparyu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue oneparyu ¢
KOMIUIEKCHBIMU YK CIIaMU

77 N3006paxkeHre KOMITJIEKCHBIX YHCE Ha
KOOpPJMHATHOM IIOCKOCTH

73 N306paxkeHre KOMITJIEKCHBIX YHCE Ha
KOOPJWHATHOMW TIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cteneHu
13 KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia
[IpMeHeHrEe KOMIUIEKCHBIX YUCEN IS

81 pemeHus GU3NIECKUX U TeOMETPUIECKUX
3a1a4

2 Kontponbhas pabora: "KomruiekcHbie
yycna"

83 HarypanbHble U 1ienbie yucia

84 HarypanbHble u 1ienble ynciia

25 [IpumeHeHre MpU3HAKOB AETUMOCTU
LIEJIBIX YUCEN

86 [IpumeHeHre MPU3HAKOB AETUMOCTH




OCJIBIX YHCCI

87

[IpumeHeHre MPU3HAKOB ACITUMOCTH
uensix yrcen: HOJl u HOK

88

[IpuMeHeHre MPU3HAKOB ACIIUMOCTH
uensix yrcen: HOJl u HOK

89

IIpuMeHeHne PU3HAKOB ACIIUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOLYJIIO

90

HpI/IMeHeHI/Ie IMIPU3HAKOB ACJIUMOCTHU
LEJIBIX YUCCII: OCTATKU 110 MOYJIIO

91

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIUMOCTHU
LEJIBIX YUCEIL: AJITOPUTM EBKJ’II/I}Ia JJIs0
PCUICHUA 3a/1a4 B ICJIBIX YHUCJIaX

92

Kontponbnas pabota: "Teopus menbix
gucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIECTBUSA

94

Cucrema ¥ COBOKYIIHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHEBIE MCTOJbI PCHICHUA CUCTCEM U

COBOKYITHOCTE PallMOHAJIBHBIX YPaBHEHUI

96

OCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTE! MPpPallMOHATIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH




98

OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTEJIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
ypaBHEHUH

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

101

[IpuMeHeHne cuCTeM K PELICHUIO
MaTeMaTUYeCKMX 3a/1a4 U 3aJa4 U3
pa3auuHbIX o0JacTel HayKH U pealbHOMN
YKU3HM, HHTEpIIPETALUS II0JIyYCHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTU4YeCKMX 3a/1ad U 3aJa4 U3
pasiauuHbIX 00JacTel HayKH U peaslbHOMN
JKU3HM, HHTEpIIPETALUs IT0JyYeHHBIX
pe3yJIbTaTOB

103

IIpuMeHeHrnEe HEpaBEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1ad U 3aJa4 U3
pa3auuHbIX 00JacTel HayKH U pealbHOMN
JKU3HM, UHTEPIIPETALUs NTOJIyYCHHBIX
pe3yJIbTaTOB

104

Konrponsnas pabdora: "Cucrembl
palMOHATIBLHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHeHuUi"




105

PamnonansHele YPaBHCHUA C ITapaMCTpaMH

ParnmonansHbIe HEpaBEHCTBA C

106
napameTpamu

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTpamMu

108 HppanmonaneHele ypaBHEHHS,
HEPABEHCTBA C ITapaMeTpamMu

109 HppanmoHanbHble CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuyeckue ypaBHEHHS,
HEPABEHCTBA C ITapaMeTpamMu

113 Jlorapu@muyeckre CUCTEMBI ¢
napameTpamu

114 TpuroHomeTpudeckue ypaBHEHHUs C
napaMeTpamMmu

115 TpuronomeTpruyeckre HEPaBeHCTBA C
napaMeTpamu

116 Tpuronomerpudeckue CUCTEMBI C
napameTpamu
IToctpoenue u uccienoBanue

117 MaTEeMaTHYECKUX MOJENIEN PeaIbHBIX

CUTYalHi C IOMOILBIO YPAaBHEHUH C
rnapaMeTpamu

118

HOCTpOCHI/Ie N UCCIICAOBAHUC
MaTeMaTUYeCKUX Mojelei PCAIBbHBIX




CUTYyalui C MOMOIIBIO CUCTEM YpPaBHEHHI
C mapameTpaMu

119

[TocTtpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEH PeaIbHbIX
CUTYAaIlH C IOMOLIBIO CUCTEM YPABHEHUMN
C mapameTpaMu

120

KonTponbhas pabora: "3amgauu c
napamerpamu”

121

[ToBTOpeHwue, 060061IeHNE,
cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

122

[ToBTOpenwue, 060061IeHNE,
cUcTeMaTu3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpenwue, 0600MIIEHNE,
CUCTeMaTH3alus 3HaHU: "Y paBHEHUS.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpenwue, 0600IIEHNE,
cucteMmaTuzaius 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, 0600IIEHNE,
cuctemMaTu3anus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHwue, 060061IeHNE,
cuctemMaTu3anus 3Hanuii: "HepaBencrpa"

127

[ToBTOpeHwue, 060061IeHNE,
cucremMaru3anus 3Hanuii: "TIpousBoaHas u
e€ npumeHeHue"

128

[ToBTOpenue, 06061IeHNE,
cucrtematuzanus 3Hanuii: "IIpousBoaHas u
e€ npumeHeHue"

129

[ToBTOpEeHme, 0600IIEHNE,




cucrtemaTuzaius 3HaHuii: "IIpousBoaHas u
€€ nmpuMeHeHue"

[ToBTOpenue, 0600IIEHNE,

130 cucteMmaTusaius 3HaHuii: "MHTerpan u ero 1
npumeHeHue"

131 [ToBTOpenwue, 060061IeHNE, 1
cucTeMaTu3amus 3Hanuii: "OyHkuun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucteMaTu3anus 3HaHnui: "OyHkuun"

133 [ToBTOpEeHHE, 0000IICHNE, |
cucTeMaTu3anus 3HaHnui: "OyHkuun"

134 HroroBas koHTpobHas paboTa 1 1

135 Wrorosas koHTpoJbHAs paboTa 1 1

136 [ToBTOpeHwme, 0606IIICHIiI€, 1
CUCTEMaTHU3ALMs 3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJabTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHON NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

Yucia U BEIYUCIIEHUS

1.1

OnepupoBaTh TOHATHSIMH: pAUOHAIBHOE U JEHCTBUTENFHOE YHCIIO,
OOBIKHOBEHHAS U JIECATHYHAS! IPOOb, IPOIICHTHI

1.2

BrimonssaTs apI/I(i)MeTI/ILIeCKI/Ie onepannuunu C patrnOHAJIIbHBIMU u
I[GﬁCTBPITGJIBHI:IMH qucjiaMu

1.3

BrimonssaTs HpI/I6J'II/I)KéHHBIe BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJlda OKPYTJICHHA,
ACIaTh IPUKUIKY U OLICHKY pE3yJjibTara BBIYMCIICHHI

1.4

OnepupoBaTh MOHATUSAMU: CTEHEHb C IEJIBIM IOKa3aTeleM, CTaHAapTHas
dopma 3amucu JEHCTBUTEIBHOTO YHMCIA, KOPEHb HATYpaJbHOM CTENEeHU;
UCIIOJIB30BaTh MOAXOASIIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHUCEN IS
pELIeHUs IPAKTUYECKUX 3a]a4 U MPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC POU3BOJIBHOIO yTJIa;
UCIIOJb30BaTh  3allUCh  IPOU3BOJBHOIO  yIyla  yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHe (QyHKIIUN

YpaBHEHHUs 1 HEpABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJOE,
panuoOHaJIbHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BoimonHaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPDAKEHHH U peraTh
TPUTOHOMETPUYECKHE YPaBHEHHUS

23

BeimonHsaTe nmpeoOpa3oBaHus LETBIX, PALMOHAIBHBIX M HpPpaIOHAIbHBIX
BBIDQXCHUM M pelaTb OCHOBHBIE THIIBI IEJBIX, PALMOHAIBHBIX H
MPPalMOHAIbHBIX YPABHEHUI U HEPABCHCTB

24

[IpumeHsITh ypaBHEHMsI M HEpPABEHCTBA MJIs PELIEHUS MaTeMaTUYeCKUX
3aj7a4y ¥ 3aJa4 U3 Pa3INyuHbIX 00JacTell HAyKu U peaqbHON KU3HU

2.5

MopenupoBaTh peaibHbIE CHUTyalldd Ha SI3bIKE€ aireOphbl, COCTaBISATH
BBIPAKEHHUSI, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4M, HCCIIEIOBATH
IIOCTPOEHHBIE MOJIENU C UCII0JIb30BAHUEM alapara ajireopsl

QyHKIUH U TpaPuKH

3.1

OnepupoBaTh NOHATUAMU: (PYHKIHS, COCOOBI 3agaHus (QYyHKIMU, 00JIaCTh




OTIpENIeJICHUs] W MHOXKECTBO 3HadeHWH (yHKum, rpaduk QGyHKIUY,
B3aUMHO OOpaTHbIC (DYHKITIH

OnepupoBaTh TOHATHAMHU: YETHOCTb M HEUYETHOCTh (PYHKIWH, HYIH

32 GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku QyHKIMIA U1 peIIeHNs] ypaBHEHUH
34 Crpoutpb 1 yuTaTh rpaduKu JMHEHHONW (YHKUIUH, KBaJPAaTHUYHONU (PYHKIIUH,
CTETEHHOM (PYHKILIMH C LEJIBIM [TOKa3aTeIeM
Hcnons3oBate rpaduku (yHKUMHA A8 HUCCIIEJOBAHMUS TPOLIECCOB U
3.5 3aBUCUMOCTEH NpU pelleHHM 33734 U3 JPYIMX Y4YeOHBIX INpEeIMETOB U
peasbHOM JKU3HHU, BbIpaxaTh (popMyIaMH 3aBUCUMOCTH MEX]y BEIIMYMHAMHU
4 Havana maremarnueckoro aHaimsa
41 OnepupoBaTh MOHATHUSAMH: IIOCIEIOBATEIBHOCTD, apupMeTHUeCKass W
' reOMETPHYECKas TIPOTPECCHI
49 OnepupoBaTh MNOHATUSMHU: OECKOHEUHO YOBIBaIOIIas TIE€OMETPUYECKast
' nporpeccusi, CcyMMa 0€CKOHEUHO yObIBaIOIIEi reOMeTpUIECKO mporpeccun
43 3amaBaTh MOCIEA0BATENBHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonp3oBaTh CBOMCTBA MOCJIEIOBATEIIBHOCTEH W MPOTPECCHil  AJIst
' pelleHus peaabHbIX 337a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSIMH: MHOXECTBO, ONIE€paIK HaJl MHOXKECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il ONHUCAHUs
5.2 peabHbIX MPOLIECCOB U SABJICHUH, IPU PEIICHUH 3aay U3 APYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMH:  ONpEACIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon >
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOI
NpoOBepPsSIeMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJjbTarTa
1 Uucna v BEIYUCIEHUS
OnepupoBaTh MNOHATUAMU: HATYpaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
1.1 IPU3HAKU JEITUMOCTU LENbIX 4YHCEN, Ppa3JIOKEHUE YHCIa Ha IPOCThIE
MHO’KUTENHN JUIsl PeIIeHNUs 3a]1a4
1.2 OrnepupoBaTh NOHATUEM: CTETIEHb C PALIMOHAIBLHBIM MIOKA3aTeIeM
13 OnepupoBaTh MOHATUAMU: JIOTapu(dM UYKCIa, AECATUYHBIC M HATypallbHbIE
' sorapupmMbl
2 YpaBHEHHUsI 1 HEpABEHCTBA




2.1

[IpumeHaTs cBOiiCTBa CTEMEHW [UIsl TpeoOpa3oBaHUsl  BBIPAKEHUH,
ONEepUpPOBATh TOHATUSMU: TOKA3aTEIIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeinosHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COAEPXKAILMX JIOrapu(MBI;
OIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHbBIE TUIIBI JJOIapU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB

2.3

Haxoauts pemieHust mpocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ peLICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN I PELICHUs IIPAKTUYECKUX
3a1a4

2.5

HaxoauTs pemeHus npocTeinx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpaBHEHU U HEPABEHCTB

2.6

MogenupoBaTh peanbHble CHTyallMd Ha S3bIKE ainreOpbl, COCTaBIAThH
BBIpQXXCHHSI, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI 1O YCIOBHIO 33/ayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIB30BAaHUEM allrapara ajareopbl

@OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TepHOAWYECKas (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKUMH, TOYKH HKCTpeMyMma (yHKUIMHU, Haubojbliee U
HauMeHbIllee 3HaueHUs (QYHKLIUU Ha IPOMEXKYTKE; MCIIONIb30BaTh MX IS
ucciieoBaHus PyHKINHU, 3aJaHHOU rpadKoM

3.2

OnepupoBaTh NOHATHIMH: TPaQUKH MOKA3aTEIbHOHN, JOTapUPMHUECKON |
TPUTOHOMETPUYECKUX (DYHKIMH; u300pakaTb HUX Ha KOOPIWHATHOM
TUTOCKOCTH M UCTIONIB30BATh JIJIsl pEIICHHsI YpaBHEHHI U HEPABEHCTB

3.3

N306pakaTh Ha KOOPAMHATHOM IJIOCKOCTH Ipa)UKU JIMHEHHBIX YpaBHEHUI
Y UCIIOJIB30BATh UX JUIS PELICHUs CUCTEMbI JIMHEHHBIX YPaBHECHUIN

3.4

Hcnons3oBates rpaduku (yHKUMHA A7 HUCCIEJOBAHMS TPOLIECCOB U
3aBUCHUMOCTEH U3 APYTUX YUeOHBIX AUCHUTUIHH

Haugama MmaTemMaTHdecKoro aHajan3a

4.1

OrnepupoBaTh NOHIATHIMU: HEMIPEPHIBHAS QYHKIINS, MPOU3BOIHAS (DYHKINH;
UCTIOJBb30BaTh TCOMETPHUUSCKUNA M (DU3MUSCKUN CMBICT TPOU3BOIAHOW IS
pelIeHus 3a1a4

4.2

HaxomuTe  NMpOW3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIHUH,  BBIYHCIATH
IPOM3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKLUH

43

Hcmonp30BaTh  MPOW3BOMHYIO Ui HWCCIENOBaHHA  (QPYHKIMH  Ha
MOHOTOHHOCTb W 3KCTPEMYMBbI, IPUMCHATL PE3YJIbTAThl UCCICOAOBAHUA K
HOCTPOEHHUIO IrpauKOB

44

Hcmons3oBaTh IMPOU3BOAHYIO JJIsI HaAXOXACHHA HAWITYy4dIICrO PCHICHHUSA B
MMPUKIIAAHBIX, B TOM YHCJIC COUUAJIBHO-OKOHOMHUYCCKUX, 3a/ladax

4.5

OnepupoBaTh HOHATHAMM: IE€pBOOOpa3Has M HUHTErpan; I[OHUMATh
reoMeTpUUYeCKUil U GU3NYECKUI CMBICT UHTErpaia

4.6

Haxoaute mepBooOpa3Hble 3JIEMEHTAapHBIX (YHKINH, BBIYUCISATH HHTETPa




o ¢popmyie Hrrotona — Jlelioauma

Pematn MMPUKIaJHBIC 3aga4d, B TOM YHUCJIC COLIMUATIbHO-D3KOHOMUYCCKOTO U

4.7

(u3nYecKoro xapakrepa, CpeJICTBAMH MaTEMAaTHYECKOTO aHaII3a

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIeMEHT COIePAKAHUS
Kox
1 Ywuca 1 BEIYUCICHUS
Panmonaneupie  uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE ApOOH, TMPOLEHTHI,
11 OCCKOHEUHBIE MEePUOIUIECKIe Apodu. ApupMETHIECKIE ONEepaIiy C PAIMOHATBHBIMU
' YHcliaMu, TPeoOpa30BaHuUs YUCIOBBIX BhIpakeHU. [IpuMenenue apobeii u mporeHToB
JUTSL peLIeHUs] IPUKIIAIHBIX 33/1a4 U3 Pa3IudHbIX OTPACiei 3HAaHUN U peaIbHON KU3HU
JleiicTBuTenpHBIC YKcha. ParmoHanbHbIe U UppalMoHaibHble yncia. Apudmerndeckue
1.2 omepary C JAeUCTBUTENbHBIMU unciaamu. [IpuOnmkEHHBIE BBIYMCICHUS, MpPaBHIIA
OKpYTJICHUS], MPUKUIKA U OLICHKA PE3YJIbTaTa BBIUMCICHUIN
Crenens ¢ nensiM nmokazateneM. CtangaptHas ¢opMa 3alucu AeUCTBUTEIBHOTO YHCTIA.
1.3 Hcnonws3oBanne moaxosiieii hopMbl 3alMCH JTCUCTBUTEIBHBIX YHCEN JUIsl PEUICHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TAHHBIX
L4 ApupmMeTnuecknii KOpeHb HATypaJibHOW cTeneHu. JlelcTBus ¢ apudmeTndecKumu
’ KOPHSIMU HAaTypaJIbHON CTENIEHU
L5 CuHyc, KOCHMHYC ¥ TaHI€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTAaHTEHC YHUCIIOBOTO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKACCTBEHHBIE PeoOpa3oBaHUs
29 [IpeobOpazoBanre TPUTOHOMETPHUIECKUX BhIpakeHHH. OCHOBHBIC TPUTOHOMETPUIECCKHE
' bopMyIIsl
)3 VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 | Pemenue uenbix U JpoOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pewrenre nppanvoHaNbHbBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemmenrie TpUroHOMETpHUECKUX YpaBHEHUI
57 [Ipumenenne ypaBHEHU W HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a/1ad U 3374 U3
' pa3IMYHBIX 00J1aCTel HAYKU U PEATbHOU KU3HH
3 OyHKIMH U TpaduKu
31 OyHkus, crnocoObl 3amanus QyHkuuu. [padux ¢ysxnuu. B3ammHo oOpaTHBIE
' GyHKIHHA
39 OO6nacte ompeneieHuss M MHOXKECTBO 3HaueHuWd ¢yHkiuuun. Hymmu dyHkuum.

[TpomeXyTKH 3HAKOITOCTOSTHCTBA. YETHBIE M HEUETHBIE (YHKIIUH




13 CrenenHast GyHKIMS ¢ HaTypaJlbHBIM M LIeJbIM Moka3aTteneM. E€ cBolicTBa U rpaduxk.
' CaoiicTBa 1 rpad)K KOPHS 71-0¥ CTETICHH
34 TpuroHomerpruueckass OKPY>KHOCTb, OTMPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIUN
' YHCIIOBOrO apryMeHTa
4 Hauana matemaTndeckoro ananmnsa
41 ITocnegoBaTenpHOCTH, CHOCOOBI 3aJaHHMS IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
’ [0OCJIeI0BATEITbHOCTH
ApudmeTrnueckas U TreoMeTpuyeckas Mporpeccu. beckoHeuHO yObIBaroas
49 reoMmerpuueckass mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPHUECKO
' nporpeccur. DopMmyna CI0XHBIX MPOLEHTOB. Mcmnonap30BaHME NPOrPECCUM s
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoKecTBa U JJOTUKA
MHo)kecTBO, omnepauud Haja MHOxecTBamu. Jlumarpammel Oiinepa — BenHna.
5.1 [IpuMmeHeHrne TEOpETHKO-MHOKECTBEHHOIO —amnmapara Ui ONHCAHUS PEeAbHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUHU 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucna v BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3aTeraeM. CBOKMCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaTnynpie U HaTypadbHbIE JOrapru(MbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXEeHU, COEPKALIUX JoraprudMbl
2.2 [TpeoOpazoBaHne BhIpaKESHHIA, CONEPIKALINX CTENICHH C PAIIMOHAIBHBIM TOKa3aTelleM
2.3 [Ipumeps! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3arenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUH. Pellienne npukiaaHbixX 3a/1a4 ¢ TOMOIIbBIO CHCTEMBbI
’ JIMHENHBIX YPaBHEHUI
2.7 CucteMbl 1 COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKHUX 3a]ay
' W 3371a4 U3 Pa3IMYHBIX 00MacTel HAyKH U pealbHOM KU3HU
3 @yHKIMU U TpaduKu
3.1 Oynkuus. [lepuoanyeckne ¢ynknun. I[IpomMexyTku MOHOTOHHOCTH (DYHKIIUH.
MakcumyMmbl U MHUHMUMYMBI (GyHknun. HawnbGonpinee u HamMeHbIEe 3HAYEHUE




(GYHKIIMHM Ha TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
33 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GYHKUIUH IS pellieHHUs YpaBHEHUH U IMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKIMN AJIs MCCIEI0OBAHUS MIPOLIECCOB M 3aBUCUMOCTEHA,
3.5 KOTOpblE€ BO3HMKAIOT IPU PEIICHUM 3aJad U3 JPYIHMX Y4YeOHBIX IpeIMETOB H
peanbHOU KU3HU

4 Havana mareMaTn4ecKkoro aHaiansa

4.1 HenpepeiBable pyHKIMN. MeTOI HHTEPBAIOB /IS pEIICHNS] HEPAaBEHCTB

4.2 [TpousBoHast GpyHkimu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT IPOU3BOJHOM

43 [TpousBojHble 3yeMeHTapHbIX (QyHKIMA. DopMysbl HaXOXKIEHUS IPOU3BOJHOM

’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLIUH

[IpumeHeHne npPOM3BOAHONW K HCCIENOBAaHUIO (YHKUIUMH HAa MOHOTOHHOCTb U

4.4 sKkcTpeMyMbl. Haxoxx/ieHrne HauOoJIbLIero M HaMMEHBIIEro 3HAa4eHus (yHKIHUU Ha
OTpe3Ke
[TpuMmeHeHne TpOM3BOAHON AJIi HAXOXK/IEHUS HAWIY4IIEro peUIeHHs B MPUKIIaJIHbBIX

4.5 3amayax, JUIsi ONpEeNeNieHUsT CKOPOCTH TIpolecca, 3aJaHHOTO (GOpMYJIoN WIIu
rpaduKoM

4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

47 WuTerpain, ero reoMeTpudeckuii U GU3NUECKuil CMbICI. BrlunicieHne uHTerpana mno

dopmyne Herorona — Jleitbauia

MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOMN
IMPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOGOBaHUSI K MPeJIMETHBIM Pe3yJ1bTATAM OCBOCHHS
IPOBEpPsIeMOro | OCHOBHOI 00pa3oBaTeIbHOM IPOrPaMMBbI CPeHero 001ero
TpeGoBaHus o0pa3oBaHus

1 Biagenue Merogamu JOKa3aTenbCTB, alrOpUTMaMU pELICHUS 3a]ad;
ymMeHue (GopMyIHMpOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpe/eIeHHE,
aKCHOMa, TEOpeMa, CIECACTBUE, CBOMCTBO, IIPU3HAK, J0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBONOJIOKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, MCIOJIb30BaTh METOJ MaTEMaTU4YECKOM HWHAYKIUHU;
IIPOBOJUTH J0KA3aTENbHBIE PACCY)KIACHUSA MPU PELIEHUU 3aa4, OLICHUBATh

JIOTUYCCKYIO MMPpaBUIIBHOCTDH paccymneHI/Iﬁ; YMCHHC OIICpHUPOBATH

IMMOHATHUAMU: MHOXCCTBO, IMOAMHOXCCTBO, OINCpalvy HaJl MHOXKCCTBAMMU,




YMEHHE HCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIHCaHUs peajbHBIX MPOLIECCOB U SIBICHUN M NPU PELICHUU 33]a4, B TOM
qucie U3 IPYyTUX y4eOHBIX MPEeIMETOB; YMEHUE ONEepUPOBaTh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh rpadbl MpU

peUICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HATYypaJbHOE YUCIO, LEJI0E YHUCIO,
CTENEHB C LIETBIM MMOKa3aTeleM, KOpEHb HaTypajIbHOM CTETEeHH, CTENEHb C
paloHaIbHBIM TOKa3aTeNIeM, CTETEeHb C JACHCTBUTEIBHBIM MOKAa3aTeNIeM,
nmorapudmM YMCIa, CHHYC, KOCHMHYC M TAaHT€HC NPOU3BOIBHOIO YHCIIA,
OCTaTOK [0 MOJYJIO, PalMOHAIBHOE YHCIO, HPPAMOHAIBHOE YHCIIO,
MHOJKECTBA HATypPalbHBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
YHUCEJ, YMEHUE HUCIIOIH30BaTh MPU3HAKH JACIMMOCTH, HANMECHBIIINN 001NN
JenuTeNb W HauMeHblllee o0Illee KpaTHoe, aiaroput™ EBknmpma mpu
pelIeHUH 3a/a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UIIHOHHBIMU CHUCTEMaMU
CUHCJICHHSI; YMEHHUE BBIMOIHITh BHIYMCIIEHUE 3HAYCHUI U NTPeoOpa3oBaHus
BBIPQ)KEHUI CO CTENeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHAIBHBIX  BBIPAKCHUM, YMEHHE  OINEPUPOBATh  MOHSITHIMU:
MOCNEA0OBATENbHOCTh, apu(METHUECKass MPOTPECcCHs, TeOMEeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TeOMETpUUYECKas IMPOTPECCHs;
yMEHHE 3a/1aBaTh IIOCJIEJOBATENFHOCTH, B TOM 4YHCJIE C MOMOIIbIO
PEKYpPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHSATHSIMH: KOMIUIEKCHOE
YHUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE 4YHMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amicH  KOMIUIGKCHBIX  YHCET
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anreOpandeckas), yMeETh
MPOU3BOIUTH apuMeTudecKkue MeHCTBUS C KOMIUIEKCHBIMU UHCIAMU;
MPUBOAUTH MPUMEPHI HUCTOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATHAMU:  MaTpuma 2X2  u  3X3, onpeaeauTeb  MaTPHIbI,

FeOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHHe onepupoBaTh IMOHATHAMH: palUOHAIbHBIC, HPPALUOHAIbHBIC,
IIOKa3aTelbHble, CTENEHHbIe, JorapuMuyeckue, TPUTOHOMETPUUYECKHUE
YpaBHEHUST U HEpPaBEHCTBA, MX CUCTEMBI; YMEHHUE OIIEPUPOBATh
MOHSTUAMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTH
YpPaBHEHUI, HEPABEHCTB MW CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,

HEPAaBCHCTBA M CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTb




YpPaBHCHUS, HCPABCHCTBA W CHCTEMblI C IIapaMCTpOM; MPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJid PCHICHUSA MATCMATUYCCKHX

3aJa4 U 3a]a4 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh HOHATHSAMU: (YHKOMS, 4YETHOCTh (YHKLHUH,
NEPUOJIUYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUHM, SKCTpeMyM (YHKINH, HauOoJblllee M HauMEHBIIEEe 3HAYCHMS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (PYyHKIMSA, aCHMOTOTHI rpaduka
GbyHKIMU, TIepBas M BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN |
¢u3nuecknif  CMBICI TNPOU3BOAHOHM, mepBooOpasHas, ONpeAeIEHHbIH
MHTETpaT; YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUUCIIATH  NIPOM3BOJHBIE  CYMMBI, IPOU3BEACHUS, YacTHOIO U
KOMIIO3UIIMK (YHKIMH, HaXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
GyHKIMHM; YMEHHE HaxOJUTh MPOU3BOJAHBIC 3JEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOM3BOJIHYIO Ul HCCIeloBaHUsA (YHKIMH,
HaXOJIUTh HAWOONbIINE W HAWMEHbBIINE 3HAYEHUS (YHKIHIA; CTPOUTH
rpadMKd MHOTOYJIEHOB C MCIIOJb30BaHMEM ammapara MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHATh [POM3BOAHYIO JUISI HAXOXKACHUS HAWIIydlIero
pelleHussT B MPHUKIATHBIX, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKUX U
¢bu3nueckux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYDP C MOMOIIBIO
MHTErpajia; MpPUBOJIUTh HPHUMEPhl MaTEMaTHUYECKOIO MOJEIUPOBAHUS C

noMouibio AudQepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHIAMU: Tpaduk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (DyHKIMHA, JMHEeHHas (QYHKOWS, KBaapaTUdHas QYHKIUS,
pauMoHanIbHAas (QYHKLUS, CTENEHHas (QYHKUUS, TPUTOHOMETPUUECKUE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKLUH, MOKa3zaTelbHas |
norapudmuueckas (QYHKIMHM; YMEHHE CTPOUTh TpaduKU H3yYEHHBIX
GyHKUMH,  BBINOJHATH  NIpeoOpa3oBaHust  rpadukoB  (QyHKUUA,
WCTIONIB30BaTh TPa(QUKH IS W3yYeHHs MPOLECCOB W 3aBUCHMOCTEH, TPHU
pelIeHNH 3a/a4d U3 JPYIMX y4eOHbIX NMPEeIMEeTOB M 3a7ady U3 peanbHOM
KHU3HM; BBIpOXKaThb (HOPMyJIaMU 3aBHCHUMOCTH MEXKIy BEJINYMHAMM,
WCIIOJIh30BaTh CBOWMCTBA M rpaduku (PYHKIUN ISl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/ady C IapaMeTpamMH; H300paxkaTb Ha KOOPAHWHATHOM

IJIOCKOCTH MHOKECTBA PEUICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM

Vmenue p€maTtb TEKCTOBBIC 3adayd pPa3HbIX THUIIOB (B TOM YHCJIIC Ha
MMPOLCHTHI, NO0JKM U 4YaCTH, HAa JABUKCHHC, pa60Ty, CTOUMOCTb TOBApPOB H

YCITyT, HAJIOTH, 3a/1a4 W3 OOJIACTH YIPABJICHHS JINYHBIMH U CEMEHHBIMH




(dbuHaHCaMM); COCTABIISITh BBIPAKEHUSA, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBI IO YCJIOBHUIO 33Jaud, HCCIEIOBATH IIOJYYEHHOE pELIEHUE U
OLIGHHBATh IMPaBAOINOJ0OHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
pealibHbIe CUTyallud Ha SI3bIKE MATEMAaTHKH; COCTABIIATH BBIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3aJ]a4H, UCCIICIOBAThH
MOCTPOCHHBIE  MOJENM C  HCIOJB30BAaHMEM  ammaparta  anreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ypTaT

YMeHne onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKoe, MeIraHa,
HauOoJbIllee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, JUCIEPCHUsi, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOr0 HaOopa; yMEHHE H3BJIEKAaTh, WHTEPIPETHPOBATH
nH(popMaInio, MpeaCcTaBICHHY0 B TaOIWIIax, HA JUarpaMMax, rpadukax,
OTpaXKaloOIIy0 CBOMCTBA peajbHBIX MPOLIECCOB M SIBICHUI; MPEICTABIATH
uHpOpMaLlMI0O € T[OMOUIbI0 TabMUI] M  JWarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHE [aHHbIe, B TOM 4YHUCJIE C MPUMEHEHHEM TIpaduyecKux
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(pnquKH ucciaea10BaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I$I C IOMOLIBIO JUarpaMm pacCC€BaHUA U JIMHEHMHOM perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHbIM ONBIT M clyvaifHoe
COOBITHE, BEPOSATHOCTh CIYYaHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MHCIOJIB30BAaHUEM TIpapUUECKHX METONOB; INPUMEHSAThH
(bopMysBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyIy IOIHOM
BeposATHOCTH, Gopmyiy bepHymnu, komOuHaTOpHBIE (AKTHI U (HOPMYJIBI;
OLIEHMBAaTh BEPOSITHOCTU pealibHBbIX COOBITHI; YMEHHE OINepUpOBaTh
MOHATUAMM: CiIydailHas BEJIMYMHA, paCHpEleJICHUE BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJAaHUE, AUCHEePCUs] U CTaHAAPTHOE OTKIOHEHUE
CIlyyailHO  BeNUYMHBL, (YHKLUMU pacClHpeieieHuss U IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpe/lesIeHi; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpPENEICHUN Ul PEIICHUs 3a1ad4;
3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE TPUBOIUTH IPHUMEPHl TMPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TMPHPOJHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHHE
ONEpPUPOBATh MOHATUSMH: COUYETAHUE, IEPECTaHOBKA, YUCIIO COUYETAHUH,
YUCIO  NEepecTaHoBOK; OumHOM  HblOTOHA;  yMeHHE  NPUMEHSAThH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIsl PEIICHUs 33/1a4; OLCHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTAaBIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yapTaT

VYmenue OINCpHUPOBATH IIOHATUAMMU. TOYKA, npsamas, IIJIOCKOCTbD,




MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yTia, MJIOCKUN YroJl, IBYTpaHHbIN
yroj, TpEXTPaHHBIA YIroJl, CKPEUIUBAIOIINUECS TPsIMBbIC, MapauIeIbHOCTh U
MEPHEHANKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YTrOJ MEXIy MNpPSIMBIMH,
yroia MEXay NpsMOMl M IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMU,
paccTostHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH,
PAcCTOSIHUE MEXy IJIOCKOCTSIMHU; YMEHHME HCIOJIb30BaTh MPU PELIECHUU
3a/a4 M3ydeHHbIe (DAKTBI U TEOPEMBI IUIAHUMETPUHU; YMCHHE OICHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIETO0 MHpa; CTPOUTHh MaTeMaTUYECKUE
MOJEJIM C TIOMOIIBIO TEOMETPUUECKUX TMOHATUA W BEJIWYUH, peuiaTh

CBA3aHHBIC C HUMH MPAKTHYCCKUEC 3aJa9u
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMAAL (PUTYpBI, 00BEM (HUTYDHI,
MHOTOTPaHHHK, MPaBUIBHBIA MHOTOTPAHHUK, CEYCHHE MHOTOTpPaHHHKA,
KyO, Mapajulelienumea, Ipu3Ma, NupaMuaa, (Gurypa W TOBEPXHOCTH
BpallleHus, WIKMHIP, KOHYyC, map, cdepa, miomans cdepsl, MIIONIATL
MOBEPXHOCTU MUPAMMJIbl, NPU3MBI, KOHYCa, IWIMHApPA, 00BEM KyoOa,
NPSIMOYTOJIBHOTO  TapaUIeyIeIuIeia, MUPAMUIbI, TPHU3MbI, [IHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHycCa W IMIUHJPA,
napajyielbHbIe OCH WM OCHOBAaHHWIO, CCUEHHWE IIapa, IUIOCKOCTH,
Kacaromasics chepbl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOTpaHHHKA, M300pakKaTh MHOTOTPAaHHHUKH, (UTYPBl M TIOBEPXHOCTH
BpAIICHHS, UX CCUCHHS, B TOM YHUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATH CBOMCTBA T€OMETPUUYECKUX (DUTYp, CaMOCTOSTEIHHO
(bopMyIHpPOBATH ONpECICHHS U3yYaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M TMPHU3HAKAX T'EOMETPHUUYECKUX (UTYp, OOOCHOBHIBATH WIIH
OlpoBeprarb HX; YMEHHE MPOBOJIUTH Kiaccudukauuio Quryp Imo
pa3IMYHBIM TIPU3HAKAM, BBIOJHATh HEOOXOIAMMBIC JIOTIOJIHUTEIbHBIC

MOCTPOCHUS
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VYMmenune OIICPHUPOBATH IIOHATHUSMU JOBHUXKCHUEC B MMPOCTPAHCTBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHS Ha IIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe MOA00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIE W MOMOOHBIE (UTYpHl, B TOM YHCIE B TMPHPOJIE,
HCKYCCTBE, apXUTEKTYype; MCIOIH30BATh TEOMETPUUECKUE OTHOLICHUS TIPU
peliCHUN 3aaa4; HaXOAWUTb I'COMCTPUUYCCKHUEC BCIWMYHHLI (I[J'II/IHa, yTroiu,
I0Iaab, 00BEM) TIPU PEHICHUU 3a/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB M
nu3 peaJIBHOﬁ JKU3HHU; YMCHHC BBIYUCIIATH T'COMETPUUCCKHUE BCIUYMHBI

(mmuHa, yrou, TIOmAnb, O0BEM, IUIONIAJh IOBEPXHOCTH), HCIOJIB3YS




U3y4eHHbIC (OPMYJIBI M METOIBI, B TOM YHCJE: IUIOMIAAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO — MapajuleenuIe/a, MUPaMUIbl, TPH3MBI, [HIMHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HOIIOGHBIX (I)I/Ipr
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YMmenue OIICPHUPOBATH MOHATHAMU: NPAMOYIOJibHad CUCTEMA KOOpAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa II0 6a3ncy,
CKaJIIpHOC TPOU3BCACHUEC, BCKTOPHOC MPOU3SBCACHHUEC, YIOJI MCKOAY
BCKTOpaMH; YMCHHC HCIIOJIbB30BATb BCKTOpHLIﬁ nu KOOpI[I/IHaTHHﬁ MCTOA

I pCIICHUA T'COMCTPUICCKHUX 3a/lad U 3aa4 JPYyrux y‘I€6HbIX npeamMcToOB
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VmMmenue BI)I6I/IpaTI> HOZ[XOILSIHII/Iﬁ MCTO/ AJid pCIICHUS 3ada4u,;, MIOHUMAaHUC
3HAYUMOCTH MATCMATUKU B MH3YUYCHHUHU IPUPOAHLIX H 06HIeCTBeHHBIX
nmponeccoB u HBHeHHﬁ; YMCHHUEC pPacClio3HaBaTb IMPOSABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NPUMEPLI MATEMATHUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAyKU




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 UYucna 1 BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Panmonansubie ynciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOHU, TIPOIICHTHI, 0ECKOHEYHBIE IEPUOINICCKUE TPOOH
1.3 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [{eficTBus ¢ apudMeTHueCKUMHU KOPHSIMHU HATypajbHON CTEICHU
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHs ¢ palluOHAIbHBIM NoKa3zarenaeM. CBoicTBa cTeneHu
1.5 CuHycC, KOCUHYC U TAaHT'€HC YHUCIIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC YMCIOBOTO apryMeHTa
1.6 Jlorapugm yncna. JlecaTuuHble U HaTypaibHbIE JOTapUpMBI
17 JlelicTBUTENbHBIE YKCIa. ApH(METHYECKUe ONepaluu ¢ JeHCTBUTENbHBIMU YHcIaMU. [IpuOmkEéHHbIE BBIYUCICHHS, MpaBHiia
' OKpYIJICHUS, IPUKNJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUI
1.8 [Ipeobpa3oBaHre BbIpaXKEHHIA
1.9 KomruiekcHble yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOGHO-paIIIOHANIbHBIE YPaBHEHUS
2.2 HppanuonanpHble ypaBHEHUSA
23 Tpuronomerpruyeckre ypaBHEHUs
24 [TokazarenbHble U TorapuPMUUEcKUe ypaBHEHUS
2.5 Lenble 1 1poGHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHbie HEpaBEHCTBA




2.7

[oka3zarenbHbIe U JTOrapu(PpMUIECKIE HEPABEHCTBA

2.8 Tpuronomerpryeckrie HEpaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHUH. ONpenenuTenb MaTpHIIbI
3 OyHKIMU U TpaduKu
31 OyukIms, crnocoObl 3amanus QyHkuuu. ['padpuk Qynkuun. Bzaumao oOpatneie QyHKimu. YETHpIe M HEYETHBIE (DYHKIHH.
' Ilepuonuueckue GyHKIUU
39 Ob6nacTth ompezeneHuss U MHOXecTBO 3HaueHMM ¢yHkuuu. Hymu ¢ynkuun. IlpomexyTku 3HakomocTostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMU. Hanbonpiiee 1 HanMeHbIee 3HaueHne (PyHKIIMHM HA IIPOMEXKYTKE
33 CrenenHas QyHKIIHS ¢ HATypaIbHBIM U IEeTbIM MoKaszareneM. E€ cBoiicTBa u rpaduk. CBoiCTBA M rpad K KOPHS /-0 CTETICHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpadukn
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku paspeiBa. AcumntoTsl rpadukoB GyHKIMH. CBoicTBa PyHKINH, HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
3.8 Apudmerrnueckas u reomeTpuueckas nporpeccur. @opmyia ClI0XKHbIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHanusa
4.1 [IpousBonHas GpyHkuun. [Ipon3BoaHbIe AeMEHTApHBIX (QYHKLIUH
47 [IpumeneHre NpoU3BOJHOM K HCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M O3KCTpeMyMbl. HaxoxaeHue HanOOJbIIEro U
' HaMMEHBIIIETO 3HAYeHUS (PYHKLUHU Ha OTPE3Ke
4.3 ITepBooOpa3nas. HTerpan
5 MHoOXkecTBa U JIOTHKA




5.1

MHoxecTBO, onepaiy HajJ MHOKecTBaMHu. [{uarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaThCcTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIlEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Marematuka: Anrebpa ¥ Haudajga MaTEMaTHYECKOTO aHalu3a, YIIIyOJICHHOE
obyuenue yueOHUMK, 10 xmacc, Mep3msik A.I'., Homuposckuit JI.A., Tlomskor B.M.; mon
penakuueit [Tononsckoro B.E., IIpocemienue.

2. Maremaruka: AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaliM3a, YIUIyOJICHHOE
oOyuenue yueOHuk, 11 xmacc, Mep3msak A.I'., Homuposckuit [[.A., Tlonsakos B.M.; nox
penakiueit [lononsckoro B.E., [IpocBemenue.

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
1.  AnreOpa u Hauana MaTEMaTUYECKOrO aHanu3a. YTayOneHHbI ypoBeHb. 10-11
kiacc. Meronnueckoe mocodbue. bynko E.B., Mep3nsak A.T'., [Tononckuii B.b., Axup M.C.

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
1. https://resh.edu.ru/subject/51/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYAOBAHUE
NudopMallmoHHO-HATISAHBIE MaTepHallbl: TUIAKaThl; KapTOUKH; YyuyeOHas U
CIpaBOYHAsI TUTEPATypa; HATJISAHBIE TIOCOOUS; pa3aTOYHbIEC MaTePHUATBI


https://resh.edu.ru/subject/51/

