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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), ocratkoB 1o Moxyinto, airoputMa EBkinaa s 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-oii creneHu u3 KOMIUIEKCHOTO 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)
Konrpoiasbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI 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 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPOrpamMMmbl Bcero Konrpoaibie | - Hpaxririeckue o0pa3oBaTebHbIE
padoThI 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 I10 [TPOIT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoangecTBo 4acoB 1 3 N 6
0 aTa JIEKTPOHHBIE IU(POBBIE 00pa3oBaTe/ibHbIE
Tema ypoka KonTpoabHbie
n/n Bcero U3yqeHust pecypchl
padoThbI
MHOkeCTBO, OIepaly HaJl MHOKECTBAMU .

1 Ll . patt A 1 https://resh.edu.ru/subject/lesson/4726/start/
U UX CBOMCTBa

2 Juarpammsl Oiinepa-BeHnna 1 https://resh.edu.ru/subject/lesson/4726/main/198198/
ITpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO . )

3 p p 1 https://resh.edu.ru/subject/lesson/4726/train/
arnrmapara i peleHus 3a1a4
Pammonansusie yncia. OOBIKHOBEHHBIE U

4 JIECATUYHBIC IPOOU, TTPOIICHTHI, 1 https://resh.edu.ru/
OEeCKOHEUHbIE TIEPUOINYECKUE IPOOH
Pannonansueie yncia. OOBIKHOBEHHBIE U

5 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1 https://resh.edu.ru/subject/lesson/5223/
OecKOHEYHbIE TIEPUOANYECKUE ApodU
[TpuMenenne npodeil v IIPOLEHTOB IS .

6 p AP pont a 1 https://resh.edu.ru/subject/lesson/5223/
pelIeHUs TPUKIAJAHbIX 3a]a4
[TpuMenenne npodeil v IIPOLEHTOB IS .

7 p AP pont a 1 https://resh.edu.ru/subject/lesson/5223/
pelIeHUs TPUKJIIAIHBIX 3a/1a4

eUCTBUTENLHBIE YKcia. PanmoHainHEIE B )

8 A 1 1 https://resh.edu.ru/subject/lesson/4730/
HMppanyoHaIbHbIC YHCTIa
Apudmernueckue orneparnu ¢ .

9 pv ¢ pall 1 https://resh.edu.ru/subject/lesson/4730/
NENCTBUTEILHLIMHI YUCIIAMHU

10 Moaynb A€CTBUTENBHOTO YHUCIIA U €r0 1
CBOHCTBA
[TpubmmkE€HHBIE BRIYMCICHUS, PaBUIa

11 OKpYTJIEHUS, IPUKUIKA U OIICHKA |

pe3yJibTaTa BBIYMCIEHUN




12

OCHOBHBIE METOBI PELICHUS IENbIX U
JpOOHO-PALMOHANIBHBIX YpPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS LETBIX U
JIpOOHO-PaLIMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3785/

14

OcHOBHBIE MCTOJbI pCUHICHUA LEJIbIX U
JIpOOHO-paLMOHANIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrO4JIeHa HA MHOTOUJIEH C
octatkoM. Teopema besy

https://resh.edu.ru/subject/lesson/5298/

16

MHoOrousieHs! ¢ HesbIMUA K03 uumenramu.

Teopema Buera

https://resh.edu.ru/subject/lesson/3778/

17

Pemienue cucrem JIMHEHHBIX YpaBHEHUM

https://resh.edu.ru/

18

Pemenne cucreM TMHENHBIX ypaBHEHUI

https://resh.edu.ru/

19

Martpuna CUCTEMBI IMHEHHBIX YPaBHEHUN.
Omnpenenurens MaTPHIIBI 2X2, €T0
T€OMETPUYECKHIA CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

https://resh.edu.ru/

20

Onpenenurens MaTPUIIBI 2X2, €T0
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYEHUS

https://resh.edu.ru/

21

IIpumeHeHue onpenenuTess s PELeHUs
CUCTEMBI JINHEUHBIX YPaBHEHUN

https://resh.edu.ru/

22

Pemenne npukinagHeIX 3aa4 ¢ HIOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUN

https://resh.edu.ru/

23

Pemenue npukinagHeIX 3aa4 ¢ HIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

Kontposnbnas pabdota: "PanrionansHeie
ypaBHEHUs ¥ HepaBeHCTBA. CUCTEMBI




JIMHEWUHBIX ypaBHEHUN"

OyHKIUS, CIOCOOBI 3adaHus (DYHKITHH.

25 B3anmuo obGparusie ¢pynkunu. Kommosumus
byHKIMMA
%6 I'padux pynkmm. SnemeHTapHbIe
npeoOpas3oBanus rpadukoB GyHKINI
OO6nactp omnpeaeneHust U MHOXKECTBO
27 3HaueHuil pynkuun. Hymu QyHkimm.
[IpomexxyTkH 3HAK MMOCTOSTHCTBA
Ué&THble 1 HEYETHBIC (PYHKITUY.
28 [Tepuonuueckue ¢pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
29 Haubonbiiee u HauMeHblIee 3HaYeHUE
GYHKIIUM HA TPOMEKYTKE
30 HHHefI Has, KBapaTHHas u POOHO- https://resh.edu.ru/subject/lesson/5540/
TUHeHas QyHKuuu
31 DeMEeHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHUE
rpaduKOB STHX (YHKIUH
1 DJeMeHTapHOEe UCCIIEJOBAHUE U IOCTPOEHUE
rpaduKOB STHX (PYHKIUIH
33 (-TeTICHE, ¢ I{EMEIM HoKa3aTENeM. BIHOM https://resh.edu.ru/subject/lesson/6119/
Hprorona
34 {TererE ¢ NenkiM nokasateneM. butom https://resh.edu.ru/subject/lesson/5540/
Hprorona
35 Crenenmas dymKuus ¢ IfaTypvaﬂbHHM 1 https://resh.edu.ru/subject/lesson/4729/
1eNbIM Noka3aTeneM. E€ cBoiicTBa u rpadux
36 Konrponsnas pabdora: "Crenennas (yHKIHS.
E€ cBoiicTBa u rpadgux"
37 ApuueTiticckiii Kopenn HaTypanbHOil https://resh.edu.ru/subject/lesson/5498/

CTEIICHHU M €r0 CBOMCTBA




38

ApudmeTrueckuii KOpeHb HATYpPaTbHOM
CTEIEHU U €TI0 CBOMCTBA

39

[IpeoOpazoBanHus YMCIOBBIX BHIPAKEHUH,
COZEPIKALLMX CTEIIEHU U KOPHU

40

[IpeoOpazoBanHMs YMCIOBBIX BHIPAKEHUH,
COZIEPIKAIMX CTEIIEHU U KOPHU

41

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUH,
coJiep KallluX CTENEHU U KOPHU

42

WppanumonanpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIIECHUS UPPALMOHATIBHBIX
ypaBHEHUU

43

WppanuonansHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIIEHUS UPPAUOHATIBHBIX
YpaBHEHUU

44

Uppanuonanehusie ypaBHeHUsA. OCHOBHBIE
METO/IbI PEIICHHS UPPATMOHATBHBIX
ypaBHEHUH

45

PaBHOCHIIBHBIE IEPEXO/ABI B PELIEHUHN
MPPALMOHAIIBHBIX YPAaBHEHUN

https://resh.edu.ru/subject/lesson/3798/

46

PaBHOCHIIBHBIE TIEPEXOABI B PELICHUT
HPPALMOHAJIBHBIX YPaBHEHUN

https://resh.edu.ru/subject/lesson/5569/

47

PaBHOCHIIBHBIE NTEPEXO/BI B PELIEHUH
UppalMOHATIBHBIX YPAaBHEHUN

https://resh.edu.ru/

48

PaBHOCHIIBHBIE IEPEXO/bI B pEILIEHUH
UppalMOHATIBHBIX YPAaBHEHUN

https://resh.edu.ru/

49

CpoiicTBa 1 rpadK KOPHS N-OM CTETICHH KaK
(GyHKIMM 00paTHON CTENEHH ¢ HATypaJbHbIM
HOKa3aTeneM

https://resh.edu.ru/

50

CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK
(GyHKIIMM 00paTHOW CTENEHH C HaTypaJbHbIM
HOKa3aTeneM

https://resh.edu.ru/




Kontponbhas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0H creneHu. MppanuoHaibHbIe 1
ypaBHeHuUs"
5) CTeiIeHL C palMOHAJIBHBIM TIOKa3aTeIeM U eé |
CBOMCTBA
53 CTe\I,I CHE € PAIHIOHATILHBIM TOKAa3ateiieM H e 1 https://resh.edu.ru/subject/lesson/3841/
CBOMCTBA Atps. PesTL LI SUDJCCLIESS0 a0 1/
54 CTC?GHL C pallMOHAJIBHBIM II0Ka3aTeeM U e€ )
CBOMCTBA
55 MoxasarenbHas GyHKiws, ¢€ CBOHCTES H 1 https://resh.edu.ru/subject/lesson/5627/
rpaduk
56 Hcnonp3oBanue rpaibm(a byHKIMM 1715 1
perieHus: ypaBHEHUI
57 Hcnoas3oBanue rpaibm(a GYHKITUH 1S |
perieHus: ypaBHEHHUI
[TokazaTtenbHbie ypaBHeHUsI. OCHOBHBIE
58 METO/BbI PELICHUS [I0Ka3aTEIbHbIX 1
YpaBHEHUU
[TokazaTtenbubie ypaBHeHUs1. OCHOBHBIE
59 METO/bI PEIICHUS [IOKa3aTEIbHbIX 1
YpaBHEHUH
[Toka3zaTtenbHble ypaBHeHUsI. OCHOBHBIE
60 METO/Ibl PEIICHUSI TOKa3aTeIbHbIX 1
YpaBHEHUU
61 Kontponbnas paborta: "[lokazarenpHast ]
¢ynkuumst. [TokazaTenpHbie ypaBHEHUS"
62 Jlorapugm uucna. CpoiicTBa jgorapudpma 1 https:/lib.myschool.edu.ru/content/5049
63 Jlorapudm yucna. CoiicTBa orapudma 1 https://resh.edu.ru/subject/lesson/5753/
64 Jlorapudwm yucna. CBoiicTBa norapudpma 1 https://resh.edu.ru/subject/lesson/3823/
65 JlecaTryHBIC M HATYpaJIbHBIC JOTAPU(PMBI 1
66 JlecsaTnyHbie U HaTYpaJIbHBIC JJOTAPU(PMBI 1




67

[TpeoOpa3oBaHue BRIPAKCHHUHN, COACPIKAIIIX
norapupMbl

https://resh.edu.ru/subject/lesson/3834/




[IpeoOpa3oBaHue BbIpaX)EeHHA, COIEPIKALITIX

68 https://resh.edu.ru/subject/lesson/4732/
sorapudMbl
[IpeoOpa3oBaHue BEIPAKEHHUH, COEPIKALIIAX

69 peoop P Aepxatn https://resh.edu.ru/
JorapudMbl
Jlorapudmuaeckas QpyHKIms, €€ CBOMCTBA U

70 pucp Pyrcu https://resh.edu.ru/
rpadux
Jlorapudmudeckas PyHKIMS, €€ CBONCTBA U

71 puep PyHKu https://resh.edu.ru/
rpadux
Hcnons3oBanue rpaduka GyHKIUN AJs

72 . https://resh.edu.ru/
pelleHus: ypaBHEHU
Hcnonb3oBanue rpadguka GyHKIUU 11

73 P ib PyHicumn 1 https://resh.edu.ru/
pelIeHus: ypaBHEHU
Jlorapupmuyeckue ypaBHeHUsl. OCHOBHBIE

74 METOBI peIIeHUs JIOTapu(PMUIECKUX https://resh.edu.ru/
YpaBHEHUU
Jlorapudmuyeckre ypaBHeHHs1. OCHOBHBIE

75 METOBI peIIeHUs JIorapu(hPMUIECKUX https://resh.edu.ru/
YpaBHEHUU
Jlorapudmuyeckue ypaBHeHuss. OCHOBHBIE

76 METO/bI pelIeHus Iorapu(pMUIECKUX https:/resh.edu.ru/
YpaBHEHUI
PaBHOCHUIIBHBIE TIEPEXOABI B PELICHUT

77 pexon pv https://resh.edu.ru/
norapuMUUECKUX ypaBHEHUI
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH

78 pexod pv https://resh.edu.ru/
norapuMUUECKUX ypaBHEHUI

79 Kontponbnas pabora: "Jlorapudmuueckast
¢bynkuus. Jlorapupmuueckue ypaBHeHus"
CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC :

80 Y Y https://resh.edu.ru/subject/lesson/4733/
YHUCJIOBOTO apTyMEHTa

’1 CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC https://resh.edu.ru/subject/lesson/6019/

YHUCJIOBOTO apryMCHTA

https://resh.edu.ru/subject/lesson/3863/




ApKCUHYC, apKKOCHHYC U apKTaHTE€HC

82 1 https://resh.edu.ru/subject/lesson/4735/
YKCIJIOBOTO apryMeHTa
83 APKCHHYC, apKKOCHHYC I PKTAHTCHC 1 https://resh.edu.ru/subject/lesson/6322/
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
84 OIIpeJelIEeHuE TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/subject/lesson/4735/
(GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
85 OIpeJIETICHUE TPUTOHOMETPUYECKUX 1 https://resh.edu.ru/subject/lesson/4734/
(GYHKINH 9UCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/subject/lesson/3489/
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (DOPMYJITBI 1 https://resh.edu.ru/subject/lesson/3887/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1 https://resh.edu.ru/subject/lesson/4238/
90 Hp606pa3033 AHHE TPUTOHOMETPHHACCKHX 1 https://resh.edu.ru/subject/lesson/3898&/
BBIPAKEHUN
91 Hpeo6pa3033aHI/Ie TPHTOHOMETPHHCCKHX 1 https://resh.edu.ru/subject/lesson/4324/
BBIPAKEHUN
9 Hpeo6p330133HI/Ie TPUTOHOMETPUUECKUX |
BbIpAYKEHUI
93 Hpeo6pa3013 AHHE TPUTOHOMCTPHHACCKHX 1 https://lib.myschool.edu.ru/content/5616
BBIpAYKEHUI
94 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1 https://lib.myschool.edu.ru/content/5616
95 PelreHne TpUroHOMETPUYECKUX YPaBHEHUN 1 https://resh.edu.ru/subject/lesson/6320/
96 Pewrenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 https://resh.edu.ru/subject/lesson/6320/
97 Pemenne TpuroHomMeTpUYEeCKUX YpaBHEHUN 1 https://resh.edu.ru/subject/lesson/6320/
98 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1 https://resh.edu.ru/subject/lesson/6321/
99 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1
100 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1




KonTponbhas pabora:

101 "TpuroHomMeTpuyYeCKrE BhIPAKEHUS U
TPUTOHOMETpHUUYECKHE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
102 mocJie1oBaTeabHOCTEN. MeTo https://resh.edu.ru/subject/lesson/4925/
MaTeMaTHUYECKON HHTyKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 nocJieoBaTeaIbHOCTH. VIcTopust aHanm3a
0ECKOHEYHO MaJbIX
104 Apudmernueckast mporpeccust
105 I'eomeTpuyeckas nporpeccust
106 beckoneuyHo yObIBaroIasi reoMeTpruuecKas
nporpeccust
107 CyMMa GeckoHeYHO yObIBaromei
reOMeTpUYECKOl mporpeccuu
108 JIMHCHHbI 1 OKCTIOHEHUNANBHEIH POCT. https://lib.myschool.edu.ru/content/4519
Hucno e. DopMya CIOKHBIX ITPOLEHTOB
109 JIMHENHBIN U DKCIOHEHIUAJIBHBIA POCT.
Hucno e. DopMya CI0KHBIX ITPOLEHTOB
110 Hcnonp30BaHue IpOrpeCCUU JUIsl pELICHUs
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
11 Kontponbnas pabota: "[locnenoBarenbHOCTH
u nporpeccun’
112 HenpepriBHble GYHKIIMHN U UX CBOWCTBA https://resh.edu.ru/subject/lesson/6112/
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB

byHKIUH

114

CBoiicTBa (yHKLUI HEMTPEPHIBHBIX HA
OTpe3Ke

115

CBoiicTBa (yHKIUI HEMTPEPBHIBHBIX HA
OTpe3Ke




MeTton HHTCPBAJIOB IS PCHICHUA

116 https://resh.edu.ru/subject/lesson/4923/
HEPaBEHCTB
MeTtoa HHTEPBAJIOB IS PEIIEHUS
117 A p AP https://resh.edu.ru/subject/lesson/6114/
HEPaBEHCTB
118 Metoa UHTEPBAIOB ISl pEIICHUS
HEPaBEHCTB
IIpumeneHue cBOMICTB HEMIPEPHIBHBIX
119 P . pep https://resh.edu.ru/subject/lesson/3954/
(byHKUMN 1715 pelieHus 3a1a4
IIpumenenue cBOMCTB HEMIPEPHIBHBIX
120 p . pep https://resh.edu.ru/subject/lesson/4922/
GYHKIMHA 715 peIIeHus 3a1a49
121 [lepBas u BTOpast npou3BOIHbIE (PYHKINN https://resh.edu.ru/subject/lesson/6114/
Omnpenenenye, reOMETPUUIECKHI CMBICIT
122 peat . P https://resh.edu.ru/
MIPOU3BOTHOM
Omnpenenenne, GU3NIECKUH CMBICT
123 pest . ¢ https://resh.edu.ru/
MIPOU3BOIHOM
YpaBHEeHHE KacaTelIbHOU K IrpaduK
124 p paguxy https://resh.edu.ru/
byHKIIUN
YpaBHEeHHE KacaTelIbHOU K rpadukK
125 p paguxy https://resh.edu.ru/
GbyHKIMHA
126 [Ipou3BoaHbIE AIE€MEHTAPHBIX (PYHKINN https://resh.edu.ru/
127 [Tpon3BoiHBIE ANIEMEHTAPHBIX (YHKIUI https://resh.edu.ru/
IIpousBoaHass CyMMBI, IPOU3BEICHUS,
128 p a y p a N https://resh.edu.ru/
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUI
IIpousBoaHass CyMMBI, IPOU3BEICHUS,
129 p a y p a . https://resh.edu.ru/
YaCTHOTO M KOMIO3UIIUN (DYHKITHI
[IpowsBoaHas CyMMBI, IPOU3BEICHMS,
130 p a Y p a . https://resh.edu.ru/
YaCTHOTO ¥ KOMIO3UIINN (DYHKITHI
131 Kontponbnas padora: "[IponsBognas"
132 IToBTOpEeHME, 00001IEHNE, CHCTEMATH3ALUS

3HaHui: "YpaBHeHus"




[ToBTOpEHME, 0000IIIEHUE, CUCTEMATH3AIIHS

133 3HaHui: "OyHKUN" !
134 Wtorosas koHTpoJbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOP@HI/IG, 00o011eHue, cucreMaTH3anus |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThl

JlaTa
U3yYeHHs

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/IbHbIEC PEeCYPChI

[IpumeHeHre MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[Ipumenenre nporu3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeHeHne npou3BOIHON K
UCCIIeIOBAaHUIO (PYHKIUI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/
3966/

[IpuMeHeHne Npou3BOIHON K
uccaea0BaHuio (PyHKIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
uccaea0BaHu0 (PyHKIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/
3987/

[IprmeneHre nporu3BOAHON K
UCCIIeIOBaHMIO (PYHKIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://resh.edu.ru/subject/lesson/
3987/

Haxoxnenue HauOOJIBIIIETO U

HAaNUMCHBIICTO 3HAYCHUS HCIIP epLIBHOﬁ

(GYHKLINU Ha OTpe3Ke




Haxoxnenue HauOOJIBIIErO U

nporecca, 3alaHHOro (HOPMYJIIOH UITH
rpadukoM

8 HaMMEHBIIIETO 3HAYECHUS HETPEPHIBHOU
(GYHKIIUN Ha OTpe3Ke
Haxoxnenne HanOoJIbIIero u
9 HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIIMHA Ha OTPE3Ke
Haxosxnenvne HanOospIero u .
. https://resh.edu.ru/subject/lesson/
10 HaVMEHBIIIETO 3HAYECHUS HENIPEPBIBHON 6115/
GyHKIIUM Ha OTpe3Ke
Haxoxnenne HauboIbIero u )
. https://resh.edu.ru/subject/lesson/
11 HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON 6115/
(bYyHKINU Ha OTpe3Ke
HaxosxJieHre HanOoJIbIIEro 1 .
. https://resh.edu.ru/subject/lesson/
12 HaMMEHBILIETO 3HAYEHUSI HENPEPBIBHOM 6115/
(byHKINU Ha OTpe3Ke
[Ipumenenre nporu3BOaHOM IS .
https://resh.edu.ru/subject/lesson/
13 HaXOXJICHUS HAWIYUIlIero peiieHus B 6115/
MPUKIIAIHBIX 33a/1ayax
[Ipumenenre nporu3BOIHOM ISt .
https://resh.edu.ru/subject/lesson/
14 HaXO0XJAEHUS HAWJITYUIlIEro pelieHus B 4016/
MPUKJIAIHBIX 3a/1a4ax
[IpumeneHnre nporu3BOIHOM ISt
15 OIIpeACIICHUs CKOPOCTU U YCKOPEHUS https://resh.edu.ru/subject/lesson/

4016/




[IpumeneHne MPOU3BOIHOM JIJIst
OTpeIeTICHUSI CKOPOCTH M YCKOPEHUS

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

16 npoiiecca, 3aJaHHOTro (OopMyJI0i UK 4016/
rpadgukom

17 Kommosuiust dyHKIi https://resh.edu.ru/subject/lesson/

4016/

18 Komnozumust GpyHKImii

19 Kommozumus ¢yHKimii

20 FeOMeTpI/I'—IeCIfI/Ie oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTU

21 FGOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHHH Ha
KOOPJMHATHOM IMIIOCKOCTH

2 Konrponbnas pabdora: "VccrnenoBanue
GYHKIHMI ¢ TOMOIIBIO TPOU3BOIHON"

7 [TepBooOpa3Has, OCHOBHOE CBOMCTBO https://resh.edu.ru/subject/lesson/
1IEPBOOOPA3HBIX 4924/

24 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITUH. https://resh.edu.ru/subject/lesson/
[TpaBuiia Hax0Xk1eHUS! IEPBOOOPA3HBIX 3993/

75 [TepBooOpasHbIe AIEMEHTAPHBIX (PYHKITUH. https://resh.edu.ru/subject/lesson/
[TpaBuiia Hax0Xk1eHUS! IEPBOOOPA3HBIX 3993/

26 NHurerpain. I'eoMeTpu4eCKuil CMBICI https://resh.edu.ru/subject/lesson/
HHTErpaia 3993/

7 Brrunciienue onpenes€HHOro nHTerpania o https://resh.edu.ru/subject/lesson/
dbopmyne Herorona-JleiiOnua 4037/

73 Brruncnenne onpez[enéi{Horo HHTErpasia Io https://resh.edu.ru/subject/lesson/
dbopmyne Herotona-Jleiibauia 4037/

29 IIpumeHeHne nHTErpana Juisi HaX0XkKICHHS https://resh.edu.ru/subject/lesson/




TUIOMIaIed TUIOCKUX QUryp




HpI/IMCHeHI/Ie HHTCTpaJIa IJI1 HAXOXKACHUS

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

30 00BEMOB T€OMETPUIECKHX TET 6118/
31 [Tpumeps! pemennii qudepeHraIbHbIX
ypaBHEHUN
37 [Tpumeps! pemennii qudepeHraIbHbIX
YpaBHEHUU
MatemaTnueckoe MOAEINPOBAHNE .
https://resh.edu.ru/subject/lesson/
33 peabHBIX MPOLIECCOB C MTOMOIIBIO 4163/
nuddepeHIanbHbIX ypaBHEHUH S
14 KoHnTtponbhas padota: "[lepBooOpazHas u
uHTerpan”
35 Tpuronomerpuueckue GyHKIUH, UX https://resh.edu.ru/subject/lesson/
CBOMCTBA U rpaduKu 6111/
36 Tpuronomerpuyeckue QyHKIUH, UX https://resh.edu.ru/subject/lesson/
cBoiicTBa U rpaduku 3923/
37 Tpuronomerpuyeckue QyHKIUH, UX https://resh.edu.ru/subject/lesson/
CBOICTBA U TpaduKu 4920/
13 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
39 Tpuronomerpuueckue GyHKINHU, UX
CBOiicTBa U rpaduku
OT160p KOpHEH TPUTOHOMETPUUYECKHUX
40 YpPaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEHN TPUTOHOMETPUUECKHUX
41 YpPaBHEHUH € MOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH C TOMOUIBIO 1 https://resh.edu.ru/subject/lesson/4738
TPUTOHOMETPHUUYECKOM OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
43 YPaBHEHUH € MOMOIIBIO 1 https://resh.edu.ru/subject/lesson/4738
TPUTOHOMETPHUUYECKON OKPYKHOCTH
44 Pemrenne TpuroHoMeTprUYECKNX HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/4738
45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1 https://resh.edu.ru/subject/lesson/4738
46 PelreHre TpUroHOMETPUYECKUX HEPABEHCTB | https://resh.edu.ru/subject/lesson/4738
47 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponbnas pabora: "['paduxu
48 TPUTOHOMETPUUYECKUX (PYHKIIMH. 1
Tpuronomerpuueckre HepaBeHCTBA"
49 OcCHOBHBIE METO/BI PELLICHUS 1
II0Ka3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIE METOABI PEILEHUS 1
II0Ka3aTeIbHbIX HEPABEHCTB
51 OCHOBHBIE METOABI PELLEHUS 1
IIOKa3aTeIbHbIX HEPABEHCTB
5 OCHOBHBIE METO/bI PELLICHUS 1
IIOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METO/bI PELLICHUS 1
norapuMHUECKUX HEPABEHCTB
54 OCHOBHBIE METOABI PELLIEHUS I
norapuMHUECKUX HEPABEHCTB
55 OCHOBHBIE METOABI PELLIEHUS I

norapupMHUUECKUX HEPABEHCTB







OCHOBHBIE MCTOJbI PCHICHUA

26 JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIEC METO/IbI PETLICHHS
UppaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHHS
UpPpaIMOHATIBLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeILICHHS
UppalMOHAIbHBIX HEPABEHCTB
61 ['padraeckre METOIBI pEIICHUS
UppalMOHATIBHBIX YPaBHEHUN
6 ['paduueckre METOIBI peIIeHNUS
UpPPAMOHATIHHBIX yPaBHEHUN
63 ['paduueckre MEeTOIbI pELIeHUs
IIOKa3aTeJIbHBIX YPAaBHEHU
64 ['paduueckre MEeTOIbI pELIeHUs
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JOrapu(pMHUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHUs
norapu(pMUUIECKIX HEPABEHCTB
67 ['paduueckre METOIbI PEIICHHUS
norapu(pMUIECKIX HEPABEHCTB
['paduueckre METOIbI PEIICHUS
68 MIOKA3aTeNIbHBIX U JIOTapu(pMUUECKUX

YpaBHEHUH




69

I'paduueckue MeTO bl peLIeHus
[IOKa3aTeNbHbIX U JIOrapu(pMUUECKUX
ypaBHEHUI

70

I'paduueckue MeTobl peLIeHNs
MIOKAa3aTeNbHbBIX U JOrapu(PMUUECKUX
HEPABCHCTB

71

I'padnyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

Konrponsnas padora: "UppanuoHansHble,
noKasaresibHble U Jorapudmudeckue
HepaBeHcTBA"

73

KommuiekcHsle uncna. AnreOpanueckas u
TpUroHoMeTpudeckast HOpMBbl 3arucH
KOMILIEKCHOTO YHCIIA

https://resh.edu.ru/subject/lesson/
4115/

74

KommiekcHble uncna. Anredpanyueckas u
TpUTrOHOMETpHUecKas (popMbl 3arnucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckre oneparum ¢
KOMIUIEKCHBIMU YHCIIAMU

https://resh.edu.ru/subject/lesson/
4930/

76

Apudmernueckre onepanum ¢
KOMILICKCHBIMH YUCIIAMU

77

N3o0pakeHne KOMIUIEKCHBIX YnCes Ha
KOOPAMHATHOW IIOCKOCTH

https://resh.edu.ru/subject/lesson/
4103/

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IIOCKOCTH

https://resh.edu.ru/subject/lesson/
4103/

79

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOT'O YHUCJIa




®opmyna Myaspa. KopHu n-oii ctenenu u3

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

80 KOMIUTIEKCHOTO YHCIIa 4930/
[TpuMeHeHrne KOMITJICKCHBIX YHCEI JUIs

81 pereHus: GU3NIECKUX U Te€OMETPUISCKIX
3aj1a4

) Konrponbnas pabdora: "KomrmiekcHbie
yucna"

83 HatypanbHble 1 Lemnble yucia

84 HarypainbHble U 1ieble ynciia

25 ITprMeHeHne NPU3HAKOB AETMMOCTH LEIIbIX
qHCcen

26 [TpuMeHeHre TPU3HAKOB JIETUMOCTH IIEITBIX
qHCcen

27 [TpuMeHeHrEe PU3HAKOB JICTMMOCTH IEITBIX
yucen: HOJl u HOK

28 [TpuMeHeHre NPU3HAKOB AE€TMMOCTHU LETbIX
yucen: HOJl u HOK

29 [TpuMeHeHre NPU3HAKOB AETMMOCTH LEITbIX
YHCeN: OCTaTKU 10 MOJYJIIO

90 [TpuMeHeHrne PU3HAKOB JICTMMOCTH IIEITBIX
YHCeN: OCTaTKU 10 MOJYJIIO
[TpuMeHeHrne TPU3HAKOB JICTMMOCTH IIEITBIX

91 qucesl: aropuT™ EBknnia s pereHus
3aja4 B IEJIBIX YHCIIax

9 KonTponbaas padota: "Teopust 1enbix

yucen"




93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

94

CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.
PaBHoCHIBHBIE CHCTEMEI M CUCTEMEI-
CIIEJICTBUS

95

OCHOBHBIE METO/bI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN

96

OCHOBHBIE METOABI PELIEHNS CUCTEM U
COBOKYITHOCTEW MpPalMOHAIBHBIX
YpaBHEHUN

97

OCHOBHBIE METOABI PELIEHNS CHCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPAaBHECHUI

98

OCHOBHEBIE METOIbI pCHICHUA CUCTEM U
COBOKyrIHOCTeI‘/’I IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUU

100

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUH

101

IIpuMeHeHne CUCTEM K PELLEHHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a]a4 U3
pa3iauuHbIX o0JacTell HayKH U peaslbHOMI
YKWU3HH, HHTEPIIPETALUS OJyYEHHBIX
pE3yJIbTaTOB




102

[IpuMeHeHne cucTeM K peIIeHUI0
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3InYHbIX 00IacTei HAayKH U peanbHOM
KU3HH, UHTEPIIPETALUS TOTYYEHHBIX
pE3yJIbTaTOB

103

[IprmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/a4 U 3a/1a4 U3
pa3iauuHbIX 00JacTel HAyKH U peallbHOM
KHU3HU, UHTEPIPETALs TOTYyYEeHHBIX
pE3yNbTaTOB

104

Kontponbnas padota: "Cuctemsr
palOHAJIBHBIX, UppalluOHAJIILHBIX
MOKA3aTENbHBIX U JOrapu(dMUIECKUX
ypaBHeHUH"

105

PannoHaneHbIe ypaBHEHHMS C TapaMeTpaMu

https://resh.edu.ru/subject/lesson/
4145/

106

PamuonannsHbIe HEpPaBCHCTBA C ImapaMeTpaMu

107

PanmonanpsHble CUCTEMBI C TapaMeTpaMu

108

HppauyoHaneHble ypaBHEHMsI, HEPABEHCTBA
C ImapameTpaMu

https://resh.edu.ru/subject/lesson/
4145/

109

I/IppaHI/IOHaJ'ILHBIe CHUCTCMEBI C ITapaMCTpaMHU

110

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

111

IloxasaTenpbHBIE CHCTEMBI C napamMeTpamMu

112

Jlorapudmuueckre ypaBHEeHUs, HEpaBEHCTBA
C ImapameTpaMu

113

.HOFapI/I(bMI/I‘{eCKI/Ie CHUCTCMBI C IMapaMCTpaMn

114

Tpuronomerpudeckue ypaBHeHHUS C




napaMeTpamu

115

Tpuronomerpryeckre HEpaBeHCTBA C
rapameTpamu

116

TpuroHomMeTpuYeCcKre CUCTEMBI C
rapameTpamu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYeCKUX MOJENIeH peanbHbIX
CUTYyalUid C MOMOIIBK YPaBHEHUH C
napameTpamu

https://resh.edu.ru/subject/lesson/
6318/

118

ITocTpoenue u uccnegoBaHue
MaTEMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHHUH C
napameTpamu

119

[TocTpoeHue u uccneaoBaHme
MaTeMaTHYECKUX MOJIENEeH peabHbIX
CUTYALIMI C MOMONIBIO CUCTEM YPABHEHUH C
napaMeTpamu

120

Kontponbnas pabota: "3amgauu ¢
napameTpamu’

121

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus. Cuctembl ypaBHEHUM"

124

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALMS
3HaHuii: "HepaBeHncrtna"

125

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3ALIHS




3HaHui: "HepaBencrpa"

[ToBTOpEHmE, 0000IIEHNE, CUCTEMATU3AIIHS

126 3HaHuii: "HepaBeHncrtna" :
127 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil: "[IpousBonHas u e€ npumeHeHue"
129 IToBTOpenue, 00o0IIeHNE, CUCTEMATH3ALMS |
3HaHuil: "[IpousBonHas u e€ npumeHeHue"
130 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALHS |
3HaHuil: "MHTerpan u ero npuMeHeHue"
131 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS |
3HaHui: "OyHKuUn"
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS |
3HaHuil: "OyHkun"
133 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 1
3HaHuil: "OyHkun"
134 HroroBas koHTponbHas paboTa 1 1
135 Hrorosas koHTpobHas paboTa 1 1
136 HOBToPeHHe, 000011IeHHE, CHCTEMATH3aIIM |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. A.T. Mopakosuy, I1.B. CemenoB. Anredpa u Hadajga MaTeMaTHIECKOTO
ananu3a 10. Y. 1. YueOHuk /uis ygammxcs o01eoopa3oBaTebHbIX
opranuzanuii (npodunbHbid ypoBeHb)/ A.I'. MopakoBud u ip. —
Mmuemosuna, 2019.
2. A.I'. Mopakosuy, I1.B. CemenoB. Anre6pa u Hadana ananu3za 10. Y. 2.
3aauyHuK IS ydanuxcst o01meo0pa3oBaTeIbHBIX OpraHUu3aluii

(mpodunbsHEIL ypoBeHs)/ A.I'. Mopakosud u n1p. — Muemosuna, 2019.

2. METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

. A.I'. Mopakosuuy, I1.B. CemenoB. Anredpa u Hadana ananuza 10.

Meroaunueckoe nmocodue st yauTes.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. TectupoBanue online: 5 — 11 knaccsr: http://www .kokch.kts.ru/cdo

2. Caiit Mopakosuua A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUecKux yuuteneil: http://it-n.ru/communities.aspx?cat no=4510
tmpl=com ,

4. HoBsle TexHOMOTHH B 00pazoBanuu: http://edu.secna.ru/main

5. Meramikona: http://www.metashool.ru



6. Cailt st camooOpa3oBaHus U OH-JIAH TecTUpoBaHus: http://uztest.ru/
7. Cnam 'HA. Pemry EI'D : https://math-ege.sdamgia.ru/register

8. [TogroroBka x EI'D m OI'D o matemaruke: https://math100.ru/

9. ®oxkcdopa: https://foxford.ru/teacher-dashboard/school classes

10. www.znanio.ru
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