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HOACHUTEJBHAA 3AIINCKA

VY4eOHblll Kypc «Anredpa M Hayaja MaTeMaTHYECKOTO aHajau3a» SBIISAETCS
OJIHUM M3 HauboJjiee 3HAYMMBIX B MPOrpaMMme CpeAHero oomiero oopa3oBaHus,
MOCKOJIbKY, C OJJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
M3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KYypCOB, a C JIPYroil CTOpOHBI, (popMHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBILIUICHHE O0y4YaloIIMXCs Ha YPOBHE, HEOOXOUMOM
JUIsL OCBOEHUSI MH(OPMATHKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
aucuMIiiH. B pamkax naHHOro y4eOHOro Kypca OOydaroluecsl OBJIaJECBarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas (OpMyJIupyeT CBOU
JTOCTUXKEHHUS B MaTeMaThuueckon popme.

VY4eOHbIll Kypc anreOpbl U Hayajd MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Ui YCIICHIHOTO OBJAJCHHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKH U OOIIIECTBEHHOMN >KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh MX JIA JajibHeWIiero oOpa3oBaHUs U B
MOBCEIHEBHOM XKM3HHU. B TO ke Bpems oBiaZeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMH anreOpbl U MaTEMaTUYECKOTO aHaln3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHUS ¢ TIOMOLIBIO MHIAYKUMU U PacCyXJaTh JEAYKTHUBHO, MCIIOJIb30BaTh
0000IIeHe ¥ KOHKpPETH3aluio, a0CTparupoBaHUE W AaHAJOTHUIO, (OpMHpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone u3yuenusi yuyeOHOro kypca «Airedbpa ¥ Hayalla MaTeMaTH4eCKOro
aHanu3a» OOydYaroUIMecs IMOJY4YaloT HOBBIA ONBIT PEIICHUs NPHUKIAJHBIX 3a]ad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peajbHbIX CUTYaluil,
UHTEpPIPETAMA  [OJYYECHHBIX  pPEIICHWH, 3HAKOMSTCA C  [pPUMEpaMHu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPHUPOJE, HAYKE M HCKYCCTBE, C
BBIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHblii Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCIHUTATEIBHBIM MOTEHILIHAIOM,
KOTOpBIM peajqu3yeTcss Kak uepe3 ydeOHbI wmaTepual, CIoCOOCTBYIOIIHIMA
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, Tak M depe3 creuuduxky ydeOHOi
NESATENbHOCTH, TpeOyroumed MNpoAOHKUTENIbHOM  KOHUEHTpALM  BHUMAaHUS,
CaMOCTOATEIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meromuku oOydeHuss anredpe M HadajaM MAaTeMaTH4eCcKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHLIMI 00yYEHUS.

B crpyktype ydeOHoro kypca «Ainrebpa M Haudajga MaTeMaTHUYECKOIO
aHaJM3a» BBIJCIICHBI CIEIYIOIINE COAEPKATEIbHO-METOMYECKUE TUHUU: «Hucna
U BBIYUCIHEHUS Y, «DYHKIIUU U rpapukn», «YpaBHEHUs U HepaBeHCTBay, «Havaia



MaTeMaTU4YeCcKOro aHanmu3a», «MHOXecTBa U JIoOTHKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOANYECKAE JIMHUM W3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOy4yeHHs Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
ApyT Jpyra U MOCTENEHHO HACHINAACh HOBBIMH T€MaMU U pasnenamu. JlaHHbBIN
y4eOHBIN KypC SBISIETCS WMHTETPATHUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AWCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IUPOKUM MAaTEMATHUYECKHUM aliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJIEIh peabHOM
CUTYaIlNH, IPUMEHATh 3HAHUS, TIOJyYCHHBIC TIPH M3yYCHUH YICOHOTO Kypca, IS
pEIIeHUsI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUUYECKOW 3a7au, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTeabHO-METOAUYECKass JTUHUA «YHclia U BBIYHMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCIOIH30BAHUS JICUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpennHero ooiiero
oOpazoBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHATBHBIX BBIUYMCICHHUN, BKIIOYAMOIINX B CeOs HCIOIB30BAHUE PA3THMYHBIX
dbopM 3amucy YHUCIa, YMEHHE JelaTh HPHUKUAKY, BBIMOIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOy4YalOIMMMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIOoM M3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cIenupuIecKue 3a7adud W ONepaluu: JelIeHue HaIelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LENbIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHANTBHBIX ¥ HUPPAMOHAIBHBIX YHCEN, apu(PMETHICCKHUE ONEpaIiH, a TAKKe
W3BJICYCHUE KOPHS HATYpaJbHOW CTETEHW Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocrenoBaTenTbHOMY pPACIIMPEHUIO Kpyra HCHOJIb3YyeMbIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsl PEIICHUs Pa3IMYHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMaTUKH KaK HayKH U €€ poJd B
MOCTPOCHUU MOJIEJIeH peallbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSL.

Jluans «YpaBHEHHSI M HEPABEHCTBA» pEATM3yeTCs HA MPOTSHKEHWU BCETO
oOyueHHusi Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, TOCKOIBKY B KaXKIOM
pasaene llporpamMmbl TPEeTyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOyYalol[Uecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
palMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPHUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cofiepKammx mapameTpel. [lodydeHHBIE yMEHHS IIHPOKO HCHOIB3YIOTCS MpH



UCCIeTOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOJIHOMN, MPU PEIICHUN TPUKIATHBIX
3a/la4y ¥ 33714 Ha HaXOXJACHUE HAHOONbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHas conep)kaTesibHas JUHUS BKJIIOYAeT B ceOsl Takke HOpMUpPOBAHHE YMEHUI
BBIMIONHATL  pacu€Tel 1o  (dopmynaMm, mpeoOpa3oBaHUs  PalMOHAIIBHBIX,
UppalMOHANIbHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BbIPaKEHUH,
coJlepKallluX CTEeNeHu W Jiorapudmbl. bnaromaps u3ydeHHIO alreOpanyeckoro
Marepuaga MPOUCXOAUT  JAJIbHEWIIEe  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUIEHUSI OoOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opmamu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEPABEHCTB. Ajredpa
npeuiaraetr  3(QGEKTUBHBIE HWHCTPYMEHTBHI IS PEIICHHUS TMPAKTHYECKUX U
€CTECTBCHHO-HAYYHBIX 337a4, HAIJISIAHO JAEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIUM ©W  TpaduKu» TECHO
neperieTaeTcss ¢ APYTMMH JIMHUSMH Y4eOHOIro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATENBLHOCTD U3yUeHUsI MaTepuana. M3yduenue cTeneHHou,
MOKa3aTebHOH, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUMN, UX CBOWMCTB
U rpauKoOB, UCMOIb30BaHNE (DYHKIMMA IS PElIeHUs 3ajad U3 JPYruxX yueOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHWN U HepaBeHCTB. [Ipu »ToM OoJblllo€ BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHUMOCTU MEXKTY
pa3TUYHBIMU BEIUYMHAMH, MCCIEIOBATh IMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Tol cojiepKaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
M HAaBBIKOB, TMO3BOJIIOIINX BBIPAXKATh 3aBUCHUMOCTA MEXAY BEIMYMHAMU B
paznu4HOl ¢dopMe: aHATUTHUECKOW, Tpaduyueckoid u cioBecHoW. Ero miyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUJICHUSI, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHUM.

ConepxarensHass nuHus «Hawyana maremMaTHyecKOro aHalIu3a) IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTH4YEeCKHUX, TaK M MPUKIAJHBIX 3a7ad4,
JOCTYIHBIX OOyYarouuMmcs, TaKk KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uky  cIOXHBIX (YHKUUNA, ONpenensiTh HMX HauOOoJblIMe M HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH IUonaan ¢uryp 1 oOBEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHus IpoueccoB. JlaHHas coaepKareibHasg JWHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMAaTHUYECKUX MOJIENIE pEalbHBIX CHUTYalluH,
MO3BOJISICT HAXOJUTh HAWIYYIlIEee PEHICHHWE B TMNPUKIATHBIX, B TOM YHUCIE
COLMAIBHO-3KOHOMHYECKUX, 3aJ1a4aXx. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (POPMaTBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUI pAaclO3HABaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuarommuecs: y3HaIOT 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 OBYYEHUA
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.

YpaBHEHUSA 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 aHajamusa

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 M 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 aHajamn3a

[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) rpaxaaHCKOro 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) NIaTPUOTHY€CKOT0 BOCIIUTAHMS:

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 BOCIIUTAHUSA:

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¢TEeTH4eCKOr0 BOCIIUTAHUA:

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) Tpy10BOr0 BOCIMTAHMS:

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) 3K0JIOrH4eCKOro 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.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeJbHbIC YHUBEPCAIbHBIC YUeOHbIC 1eliCTBUSA

ba3oBrble jjoruyeckue JeicTrBus:

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 ¢ undpopmaunmeii:

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.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YYeOHbIe 1eiCTBUSA

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.

PerynasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeliCTBUSA



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, YMOIMOHAJILHBIN HHTEJJIEKT:

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 PE3YJBTATBI

K xonmy obOyuenuss B 10 kjacce oOydYarouiuiicss MOTYYUT CIICTYIOIIHEC
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.

DYyHKIUHN 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 maTeMaTH4yecKOro aHa/jm3a:

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 o0OydyarOIIMICsS TOJYYUT CIEIYIOIINE
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 TpaPuKn:

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 aHajim3a:

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
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e 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 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMmbl Bcero Konrpoaniibt HpakTieckne o0pa3oBaTebHbIE
e 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







INOYPOYHOE INIAHUPOBAHMUE

10 KIIACC
KosnuecTBo yacos i DJIeKTPOHHbIE
aTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcbl
MHO0XeCTBO, OIlepaiui HaJ MHOKECTBAMHU

1 I . ’ patl A 1 https://resh.edu.ru/
H X CBOMCTBA

2 Huarpammsl Diinepa-Benna 1 https://resh.edu.ru/
IIpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO

3 P P 1 https://resh.edu.ru/
ammapara Jiis pelieHus 3a1a9
Parmmmonansasie yncina. OOBIKHOBEHHBIE U

4 JECATUYHBIC IPOOH, TIPOIICHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC MTEPUOTUUECKHE TpodH
Panunonansuslie yncia. OOLIKHOBEHHBIE U

5 JECATUYIHBIC IPOOHU, TIPOIICHTHI, 1 https://resh.edu.ru/
OCCKOHEYHBIC MTEPUONUECKHE T1podu
IIpumenenne apoOeii U MPOLIEHTOB ISk

6 P P port s 1 https://resh.edu.ru/
penieHus TPUKIAIHBIX 3a7a9
IIpumenenne apoOeii U MPOLIEHTOB IS

7 P o pott A 1 https://resh.edu.ru/
pelIeHUs TPUKIATHBIX 3a7a4

eMCTBHUTENLHBIE YKCa. PalinoHalbHbIE U

8 A H 1 https://resh.edu.ru/
WppalMoHaIbHbIC YHCIIa
Apudmernaeckue oreparuu ¢

9 p\, ¢ patl 1 https://resh.edu.ru/
JIEMCTBUTEILHBIMU YHCIIAMU

10 Mopaynb JEeMCTBUTENBHOTO YUCIA U €70 1 https://resh.edu.ru/




CBOMCTBA

[IpuOnmkEHHBIE BBIYUCIICHUS, TIPaBUIIa

11 OKpYTJICHUS, TPUKUIKA U OLICHKA https:/resh.edu.ru/
pe3yabpTaTa BEIYUCIECHUN
OCHOBHBIE METOJIbI PEIIEHHUS LEIbIX U

12 JPOOHO-paLlMOHAIIBHBIX YPAaBHEHUHN U https:/resh.edu.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUS LEbIX U

13 JIpOOHO-pallMOHANLHBIX YPAaBHEHUHN U https://resh.edu.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LEbIX U

14 JIpOOHO-pallMOHANILHBIX YPAaBHEHUN U https://resh.edu.ru/
HEPaBEHCTB
MHoOrouieHsl OT OAHON NEPEMEHHOM.

15 Jlenenre MHOTrO4YIeHa HA MHOTOYJIEH C https://resh.edu.ru/
octaTtkoM. Teopema besy
MHorousieHsl ¢ HeabIMi KO3 GUIueHTaMHU.

16 https://resh.edu.ru/
Teopema Buera

17 Pemrenne cucreM ITMHEHHBIX ypaBHEHUN https:/resh.edu.ru/

18 PewreHne cucreM JIMHENHBIX YPaBHEHUN https://resh.edu.ru/
Marpuna cucTemMsbl JIMHEWHBIX YPaBHEHUN.

19 Onpeexutens lidan HUEL 252, f ro https://resh.edu.ru/
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS
Onpenenurens MaTpuisl 2X2, €ro

20 F€OMETPUYECKUI CMBICIT U CBOWMCTBA; https://resh.edu.ru/
BBIYKCIICHUE €T0 3HAUCHUS

21 [Ipumenenue onpenenuTens s peuieHus https://resh.edu.ru/




CUCTEMBI JINHEHHBIX YpaBHEHUI

Pemenue nmpukiagHbIX 3a/1a4 ¢ TOMOIIBIO

22 . . https://resh.edu.ru/
CUCTEMBI JINHEHHBIX YpaBHEHUI

” Pemenue HpI/IK\.I’IaI[HbIX 3a1a4 CUHOMOH_[BIO httos://resh.eduru/
CUCTEMBI JINHEHHBIX YpaBHEHUI :
Konrponsnas padora: "Panmonanbheie

24 ypaBHEHUs U HepaBeHCTBA. CHcTEMBI https://resh.edu.ru/
JVHEUHBIX ypaBHEHUN"
@yHK1MA, c10co0bl 3aJaHUs (QYHKIHH.

25 B3aumno obpatnbie pynkiuu. Kommnosuims https://resh.edu.ru/
byHKIUH

26 Ipadux pywKiin. SnemMeHTapHEIC . https://resh.edu.ru/
npeoOpazoBanus TpaduKoB GyHKIIUHA
OO6nacthb ornpeiesieHuss © MHOXECTBO

27 3HaueHni pynkuuu. Hynu dyHkimm. https://resh.edu.ru/
[IpoMexyTku 3HaK OCTOSTHCTBA
UETHbIe 1 HEYETHBIC (PYHKIIHU.

28 [lepnognueckue pynkuuu. [pomexyTku https://resh.edu.ru/
MOHOTOHHOCTH (DYHKIIHU
MakcuMyMBbl U MUHAMYMBI (DYHKIIHH.

29 Haubonbiiee n HaMeHblIee 3HAUEHNE https://resh.edu.ru/
(GYHKIMU Ha IPOMEXKYTKE

30 HI/IHGE/'IHB.}I, KBaJIpaTH4YHasi ¥ IPOOHO- hitps://resh.edu.ru/
AUHEeRHHast pyHKIUH

31 DneMeHTapHOe UCCIEeIOBaHKE U ) hitos://resh edu.ru/
nocTpoeHue rpadukoB ATUX QYyHKIUN

1 DeMEeHTapHOE UCCIICIOBAHUE U httos://resh.edu.rw/

nocTpoeHue rpadukoB ATUX QyHKIUN




CreneHs ¢ LeJIbIM MoKa3aTeneM. buHoMm

33 0 https://resh.edu.ru/
BIOTOHA

Crenenb c 11eTbIM MOKa3aTeneM. bunom

34 0 https://resh.edu.ru/

BIOTOHA

CrenenHast QyHKIMS C HaTypalbHbIM U

35 LIeJIBIM TTOKa3aresieM. E€ cBolicTBa u https:/resh.edu.ru/
rpaduk
KonTponbras pabora: "Crenennas

36 P ) P . " https://resh.edu.ru/
¢ynkuus. E€ cBolicTBa u rpadux
ApudmMeTnueckuii KOpeHb HaTypajabHON

37 pud . p yp https://resh.edu.ru/
CTEINEHU U €ro CBOMCTBA
ApudmMeTnueckuii KOpeHb HaTypaabHON

38 pud . p yp https://resh.edu.ru/
CTETEeHU U €r0 CBOWCTBA
[TpeoOpazoBaHms YMCIOBBIX BBIPAKEHHUI

39 peoop P ’ https://resh.edu.ru/
CoJIeprKalliX CTETNeHU U KOPHU
[TpeoOpazoBaHus YMCIOBBIX BBIPAKEHUI

40 peobp P ’ https://resh.edu.ru/
CoJIepXKalIuX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIA

41 peObp P ’ https://resh.edu.ru/
coJIepXKalIiX CTENEHU U KOPHU
Uppanmnonansubie ypaBHeHUsl. OCHOBHBIE

42 METOJIbI PEIICHUS UPPAIIMOHATBHBIX https://resh.edu.ru/
ypaBHEHUN
Uppatnmonansusie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEMICHUSI UPPALUOHAIBHBIX https:/resh.edu.ru/
ypaBHEHUH
Hppannonanbasie ypaBHeHUA. OCHOBHBIE

44 METO/BbI PELICHNS UPPALUOHAIBHBIX https://resh.edu.ru/

ypaBHEHUH




PaBHOCHIBEHEIE nepexoabl B pCIICHUN

45 N https://resh.edu.ru/
HppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN

46 P 13 https://resh.edu.ru/
HppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUN

47 P 13 https://resh.edu.ru/
HPPALMOHANIBHBIX YPaBHEHUN
PaBHOCHIIBHBIE TIEPEXOBI B PELICHUN

48 P Ij https://resh.edu.ru/
HPPALMOHATIBHBIX YPaBHEHUN
CpoiicTBa 1 rpaduK KOpHS N-0i CTETEHU

49 KaK ()yHKIIMA OOPAaTHOW CTEIEHH C https://resh.edu.ru/
HaTypaJIbHBIM TOKa3aTeleM
CpoiicTBa 1 Tpa)uK KOPHSI N-0i CTETICHU

50 KakK QyHKIMH OOpaTHOW CTEIEHH C https://resh.edu.ru/
HATYypaJIbHbIM MOKa3aTeleM
Kontponbnas padota: "CBoiicTBa u rpadux

51 KOpHs n-ou crenenu. MppanroHansHbie https:/resh.edu.ru/
ypaBHEeHUs"
Cremnenp ¢ pallioOHAIBHBIM ITOKa3aTeIeM 1

52 . . P https://resh.edu.ru/
e€ cCBOMCTBa
CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U

53 . . P https://resh.edu.ru/
e€ cCBOMCTBa
CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U

54 ; . P https://resh.edu.ru/
e€ cBoiicTBa
[TokaszaTenbHas (QyHKIHS, €€ CBOKWCTBA U

55 Py ’ https://resh.edu.ru/
rpaduk
Hcnonws3zoBanue rpaduka QyHKIUN 15

56 https://resh.edu.ru/

peueHus ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUU A5

57 . 1 https://resh.edu.ru/
peuieHus: ypaBHEHUI
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

58 METO/IbI PEMICHUS MMOKA3aTEeIbHBIX 1 https://resh.edu.ru/
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PEMICHUS MOKA3aTEIbHBIX 1 https://resh.edu.ru/
ypaBHEHUU
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS MTOKa3aTEIbHBIX 1 https://resh.edu.ru/
ypaBHEHUH
KonTponbnast pabora: "[lokazarensHas

61 " 1 https://resh.edu.ru/
¢ynkuus. [TokazarenbHbple ypaBHEHUS

62 Jlorapudm umcna. CoiicTBa jorapudma 1 https:/resh.edu.ru/

63 Jlorapudm uucna. CoiicTBa jorapudpma 1 https://resh.edu.ru/

64 Jlorapudwm uncna. CoiicTBa jorapudma 1 https://resh.edu.ru/

65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMbI 1 https://resh.edu.ru/

66 JlecsTuuHble U HATYypalibHbIE TOTapu(MbI 1 https://resh.edu.ru/
IIpeoOpa3oBaHye BEIpaKEHNH, COAEPIKAIINX

67 peoop P AepHatt 1 https://resh.edu.ru/
aorapudmbl
[IpeoOpazoBanue BEIpAKEHUH, COACPIKAIINX

68 peobp P APt 1 https://resh.edu.ru/
aorapudmbl
[IpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX

69 beobp P APt 1 https://resh.edu.ru/
JorapuQmbl
Jlorapudmuueckas QyHKIMS, €€ CBONMCTBA U

70 pu¢ Py 1 https://resh.edu.ru/
rpaduk

71 Jlorapudmuueckas GyHKIIHS, €€ CBOWCTBA U 1 https://resh.edu.ru/




rpaduk

Hcnons3zoBanue rpaduka QyHKIUN 115

72 . https://resh.edu.ru/
pelieHus: ypaBHEeHU N
Hcnonb3oBanue rpaduka GyHKIMM 115

73 . https://resh.edu.ru/
pelieHus: ypaBHEeHU N
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI pelIeHUs JIorapu(hMUIECKUX https://resh.edu.ru/
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTapU(DMHUIESCKUX https://resh.edu.ru/
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METObI PEIICHHS JIOTApUPMUIECKUX https://resh.edu.ru/
ypaBHEHUH
PaBHOCHIIBHBIE TTIEPEXOABI B PELICHUH

77 pEXOn pv https://resh.edu.ru/
norapu(pMUUECKUX YpaBHEHUHN
PaBHOCHIIBHBIE TIEPEXObI B PEIICHUN

78 P pv https://resh.edu.ru/
norapu(pMUUECKUX YpaBHEHUHN
Konrtponsnas padora: "Jlorapudmuueckas

79 P P P " https://resh.edu.ru/
¢bynkius. Jlorapudpmudeckre ypaBHEHUS
CuHyc, KOCHHYC, TAHT€HC U KOTaHT'€HC

80 o Yo https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

81 o Yo https://resh.edu.ru/
YHICIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHTE€HC

82 P Yo ap Y P https://resh.edu.ru/
YHICIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTE€HC https://resh.edu.ru/




YUCJIOBOI'O apryMCHTa

Tpuronomerpruyeckast OKpyHOCTb,

84 ompe/ieJIeHue TPUTOHOMETPUUECKUX 1 https://resh.edu.ru/
(YHKIMI YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUECKUX 1 https://resh.edu.ru/
(yHKIUI YKCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 https:/resh.edu.ru/

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 https://resh.edu.ru/

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://resh.edu.ru/

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI 1 https://resh.edu.ru/

90 Hpeo6pa30vBaHI/Ie TPUTOHOMETPHYECKUX ! httos://resh edurw/
BBIpa)KEHUH

01 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKUX 1 hitos://resh.edurw/
BBIpa)KEHUH

9 Hp606pa3033aHI/Ie TPUTOHOMETPUUYECKUX 1 hitos://resh.edurw/
BBIpa)KEHU

93 Hp606p213033aHI/IC TPUTOHOMETPUUYECKUX 1 httns://resh. edu.rw/
BBIpa)KEHU

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/

95 PereHne TpUroHOMETPUYECKUX YPAaBHEHUN 1 https://resh.edu.ru/

96 PelreHre TpUroHOMETPUUECKUX YPAaBHEHUN 1 https://resh.edu.ru/

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1 https://resh.edu.ru/

98 Pemenuie TpuroHoMeTpHUUECKUX ypaBHEHUIN 1 https:/resh.edu.ru/

99 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 https:/resh.edu.ru/

100 Pelienne TpuroHomMeTprUueCKUX ypaBHEHUN 1 https://resh.edu.ru/




KonTponbhas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAXKEHUS U https://resh.edu.ru/
TPUTOHOMETPUYECKUE YPABHEHHUS"
IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS

102 nociaemoBarenabHoCcTe. MeTon https://resh.edu.ru/
MaTeMaTU4eCKOU UHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 nociuenoBaTenbHOCTH. McTopus aHanusa https:/resh.edu.ru/
OECKOHEUHO MaJIbIX

104 Apudmernueckas rnporpeccus https://resh.edu.ru/

105 I'eomeTpuueckas nporpeccus https:/resh.edu.ru/
BeckoneuHno yObIBaroas reoMmeTpuieckas

106 Y P https://resh.edu.ru/
nporpeccust
CyMMa OeCcKOHEUYHO yOBIBaroiei

107 y . Y https://resh.edu.ru/
r€OMETPUYECKON POrpeccrun
JIMHEWHBIN 1 YKCIIOHCHIINAJIBHEIM POCT.

108 p https://resh.edu.ru/
Hucno e. Dopmyia CI0KHBIX POLEHTOB
JIMHEHWHBIN U SKCOHEHIIUAIbHBIM POCT.

109 P https://resh.edu.ru/
Hucno e. Dopmyia CI0KHBIX POLEHTOB
Hcnonp30Banue Oporpeccuu I peicHUs

110 porp P https://resh.edu.ru/
peanbHbIX 3a/1au MPUKIAJHOTO XapaKTepa
KontponsHas padora:

111 | P p ; https://resh.edu.ru/

[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepoiBHble ()yHKIIUN U UX CBOWMCTBA https://resh.edu.ru/
Touka pa3psiBa. ACUMITOTHI I'PapUKOB

113 pu p pag https://resh.edu.ru/
byHKIUH

114 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA https://resh.edu.ru/




OTPE3KE

CaoiicTBa (yHKIIMI HEMTPEPHIBHBIX HA

115 https://resh.edu.ru/
OTpe3Ke
MeToa UHTEPBAIIOB A1 PEIICHUS

116 A P AP https://resh.edu.ru/
HEPaBEHCTB
MeToa UHTEPBAIIOB A1 PEIICHUS

117 A P AP https://resh.edu.ru/
HEpPaBEHCTB
MeTto HHTEpBAJIOB ISl PEIICHHS

118 g P AP https://resh.edu.ru/
HEpPaBEHCTB
IIpuMeHeHHnE CBOMCTB HEMPEPHIBHBIX

119 P . pep https://resh.edu.ru/
GbyHKIUH 1715 penieHus 3aaa4
IIpuMmeHeHNEe CBOMCTB HEIPEPHIBHBIX

120 P . bep https://resh.edu.ru/
GbyHKIUH 1715 penieHus 3aaa4

121 [lepBas u BTOpast mpou3BOIHBIC GYHKIUU https://resh.edu.ru/
OnpeaeneHue, TeOMETPHICCKUN CMBICT

122 et . p https://resh.edu.ru/
MIPOU3BOTHOU
Omnpenencane, GU3NISCKUN CMBICTT

123 best . ¢ https://resh.edu.ru/
IPOU3BOTHON
VYpaBHeHUE KacaTeIbHOM K rpaduK

124 P rpaduiy https://resh.edu.ru/
byHKIIH
VpaBHEHUE KacaTeIbHOU K rpaduK

125 P paguiy https://resh.edu.ru/
byHKIIH

126 [Ipou3BoHBIE HIIEMEHTAPHBIX (PYHKIUI https:/resh.edu.ru/

127 [Ipou3BoiHbIE 3NIEMEHTAPHBIX (GYHKLIUI https:/resh.edu.ru/
[Ipou3BogHast CYMMBI, IIPOU3BEICHHS,

128 P g y p A . https://resh.edu.ru/
YaCTHOTO M KOMIO3UIIUU (PYHKITHI

129 [Ipon3BogHast CyMMBI, IPOU3BEICHHUS, https://resh.edu.ru/




YaCTHOTO M KOMIIO3UIIUU (PYHKITHI

[Ipon3BoHast CyMMBI, IPOU3BEICHHUS,

130 . 1 https://resh.edu.ru/
9aCTHOTO ¥ KOMITO3UINU (YHKIUH

131 Konrtponsnas padora: "[IponzBoanas” 1 1 https://resh.edu.ru/

132 HOBTOPG'I'-II/IG, 060611.16"1-11/16, cucTeMaTH3anus 1 hitos://resh.edury/
3HaHui: "YpaBHEHUS
IT 600

133 OBTOE)GVI'-II/IG, 000 I{'.ICHI/IC, cucTeMaTh3anus 1 httos://resh.edu.rw/
3HaHUi: "OyHKIUH

134 Wrorosas koHTposbHas paboTa 1 1 https://resh.edu.ru/

135 Hrorosas KoHTpOIbHAS paboTa 1 1 https:/resh.edu.ru/

136 HOBTOPCHI/IC, 000011IeHHE, CUCTEMATH3AIUA | hitos://resh.edury/
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

No Conepxkanue yyeOHOro MaTepuana Kou-Bo Hara
/i 4acoB TIJIaH. (akr.

IloBTOpeHne Kypca ajaredOpbl 1 HaYaaa anaau3a 10 kiacca. 8

1. JleiictBuTenpHbIC yncia. CteneHHas GyHKIHS |

2. JlelictButenbHble uncia. CteneHHast GyHKIUs |

3. [TokazarenbHast GyHKIUS 1

4. Jlorapudmuyeckast GyHKIUS 1

3. Tpuronomerpuueckue GOpMYIIbI |

6. Tpuronomerpudeckue GOpMyJIbI |

7. Penienrne TpUroHOMETPUYECKUX YPABHEHU M. |

8. BxoaHasi AMArHOCTHKA 1
Tema 2. I[Ipou3zBoaHas u ee reomerpuyeckuii cmsica (18
4acoB)

9. IIpousBoiHas 1
10. [IpousBoHas 1
11. [Tpon3BoaHas cTeneHHOM (PYHKITUU 1
12. [Tpown3BoaHas cTeneHHOW (PYHKITMHU 1
13. Pemenue 3amannii E1'O 1
14. [TpaBuwia nuddepeHunpoBanms |
15. [TpaBwiia nuddepeHnnpoBanms 1
16. Pewenne 3anannii EI'D |
17. [Tpon3BogHBIC HEKOTOPHIX JIEMEHTAPHBIX HYHKIIUN 1
18. [Tpon3BogHBIC HEKOTOPHIX JIEMEHTAPHBIX (YHKIIHN 1
19. ['eoMeTprueCcKOr CMBICT TPOU3BOAHOM |
20. ['eoMeTpHUUECKHil CMBICIT MPOXU3BOIHOM |
21. ['eoMeTpHUUeCKHl CMBICIT TPOU3BOHOM |




22.

Petenune 3aganuit EI'D

23. Pemenne 3amau no teme «lIpon3BoHas u ee reOMETpUIECKUN

CMBICIT»
24. Pemenne 3amau no reme «lIpon3BoiHas U €€ reOMETPUUECKUI |

CMBICIT»
25. Pentenue 3amanuiit EI'D
26. KonTpoabnas padora Ne 1 «IIpousBonHas u ee

F€OMETPUYECKUN CMBICID)

Tema Ne3. Merox koopauHat B npocTpancTie. (18 yacos)
§1. KoopanHaTel TOYKHM M KOOPAMHATHI BeKTOPa (8 4acoB)

27. [IpsiMoyrosipHas CUCTEMA KOOPJIAUHAT B IPOCTPAHCTBE |
28. KoopunaTel BekTopa |
29. Koopaunatel BekTopa 1
30. CBsi3b MEXy KOOPJIMHATAMU BEKTOPOB M KOOPJIMHATAMU TOUEK |
31. [IpocTeiimme 3a1a49u B KOOpAUHATAX. |
32. Pemenne 3amau no reme «KoopauHaThl TOYKH U KOOPANHATHI 1

BEKTOPOBY
33. Pentenwne 3amanuii EI'D 1
34. KonTpoabnas padora Ne2 «KoopauHaTel TOUKH U KOOPAUHATHI |

BEKTOPA»

§2. CkansipHoe nnpou3BeeHre BEKTOPOB (5 4acoB)
35. VYron mexnay BekTopamu. CKansipHOE IPOU3BEICHUE BEKTOPOB |
36. CxasnsipHoe TpOU3BEICHUE BEKTOPOB 1
37. CxansipHO€ TPOU3BEICHUE BEKTOPOB |
38. Brruncnenue yrioB Mexay nOpsiMbIMU U IIJIOCKOCTSIMU |
39. YpaBHEHHE TIIIOCKOCTH 1
§3. /IBu:kenns (5 yaca)

40. LentpanbHas cummerpusi. OceBasi CHMMETpUS. 3€pKaJIbHAS 1




CUMMETPUS

41. [TapannensHbiil nepeHoc. [IpeodpazoBanue nogooOus
42. Pemenue 3anay no teme «CkaliipHOE MPOU3BEICHUE BEKTOPOB.
JIBrKEeHUSI
43. Pemenne 3anannii EI'D
44. KonTtpoabnas padora Ne3 «CkansipHOoe NPOU3BEICHUE
BEKTOPOB./|BI>KEHHU S
Tema Ne4. IlpuMeHeHHe NPOU3BOAHOI K uccaenoBaHuio ¢gynkuuii (16 yacos)
45. Bo3spacranue u yobiBanue QyHKITUH. |
46. Bo3spacranue u yobiBaHne QyHKIUY. 1
47. DKCTpeMyMbl QyHKIIUH. 1
48. DKCTpeMyMbl QYHKIUH. 1
49. [TpumeneHnne mporu3BOIHON K MOCTPOCHUIO rpaduKoB (PYHKITUH. |
50. [IpumeHeHne nporu3BOAHON K MOCTPOEHUIO rpauKOB PYHKIUH. |
51. HauGomnbiee u Haumensblee 3HaueHue QyHKINH. |
52. HauGonbiiee u HaumeHnbliee 3HayeHue QyHKINH. |
53. HauGomnbiee u Haumensbliee 3HaueHue QyHKIINH. |
54. Pemenne 3amanuii EI'D. 1
55. Brimyknocts rpaduka QyHKIUU, TOYKH niepernoda |
56. Boinyknocts rpaduka QyHKIUM, TOUKH neperuoda |
57. Pemenue 3amau o reme «lIpumenenre npou3BoaHOMN K |
UCCJIEIOBAHUIO (PYHKIUN
58. Pemenune 3amau o reme «lIpumenenrne npou3BoaHOMN K |
UCCIIEOBAHNIO (DYHKLIUM
59. Pemnrenue 3amanuii EI'D.
60. KonrpouabHas padora Ne 4 «IIpumeneHne npon3BoIHON K

UCCIIEIOBAHUIO (DYHKITHII

Tema NeS. HHluaunap, koHyc u map. (21 yacosn)




§1. Hmaunap (4 yaca)

61. [TonsiTne nunuHapAa. 15

62. [nomaab MOBEPXHOCTU LIMJIUH/IPA. 1

63. Pemenne 3amay no reme «l{ununap» |

64. Pemnrenue 3amanuii EI'D. 1

§2. Komnyc (5 yaca)

63. ITonsiTue KOHycCa. 1

66. [Lnomaas MOBEpXHOCTH KOHYCA. |

67. Y CeueHHBIN KOHYC 1

68. Pemenue 3a1a4d no teme «Konycy. 1

69. Pemnrenue 3amanuii EI'D. 1

§3. Cdepa (12 yacoB)

70. Cdepa n map. YpaBaenue chepa 1

71. B3aumnas pacnionoxkenue chepbl U MIOCKOCTH |

72. KacarenpHas miockocTs K cepe |

73. [Tnomans chepsl 1

74. B3anmnoe pacnionoxenue chepbl U npsMon |

75. Cdepa, BrcanHas B IWIMHIPUIECKYIO TOBEPXHOCTh |
Cdepa, BriucanHasi B KOHUYECKYIO ITOBEPXHOCTh

76. Pewmenne 3anannii EI'D

77. CeueHus HUIMHAPUYIECKON MTOBEPXHOCTU. CedueHUs: KOHMYECKON
MOBEPXHOCTH

78. CedeHns NUIMHAPUYECKON MOBEPXHOCTU. CedueHnsT KOHMYECKON 1
MOBEPXHOCTH

79. Pemenne 3amay no reme «{unuuap, KoHyC U map»

80. Pemenne 3aganunt EI'D

81. KonrpoabHas padora NeS «[{ununap, KoHyC U map»

Tema Ne6 Murerpad (15 yaco)




82. ITepBooOpa3zHas 1
83. ITepBooOpa3zHas 1
84. [TpaBuna HAXOXKACHUS TIEPBOOOPAZHBIX |
85. [liomaab KpUBOJIMHENHOW TPAIELIUA U UHTETPal |
86. [Tnomaabs KpUBOIMHEWHOW TpANlELIMU U UHTErpal |
87. Brruncnenue unrerpanos |
88. Briuncnenue mioniazei ¢ noMoIIblo HHTETPaIoB |
89. Brruuciienye miomniaaen ¢ oMo HHTErpaaoB 1
90. Pemnrenue 3amanuii EI'D. 1
91. [IprmeHenune Npou3BOAHON U UHTErpasia K pEeLICHUIO |
NPaKTHYECKUX 33/1a4
92. [IprMenenne Mpon3BOIHOM U MHTETpaia K PELICHUIO 1
MPAKTUYECKUX 3a/1a4
93. Pemenue 3amau no reme «HTEerpam» 1
94. Pemenne 3agau no reme «MuTerpam 1
95. KonTpoabHasi padora Ne6 «urerpan» 1
96. Pemenue 3amannii E1'O 1
Tema Ne7. O0bembl Te (20 yacoB)

§1. O0beM NPSIMOYIOJILHOIO MapaJljiesenumnena
97. [Tonsitue o0beMa. OObeM NPSIMOYTOIBLHOTO NapaIJIeNIeHIe1a
98. O0beM NpAMOYTOIBHOTO MapaJuIeieuIe a
99. Pewmenue 3ananuii EI'D

§2. O0beM npsiMoi MPU3MbI M WIHHAPA

100 O06beM npsAMon TPU3MBbI |
101 O0BeM nuIMHIpa 1
102 Pemenue 3aay Ha 00beM IPSIMOIA IPU3MBI U UJIMHIPA |
103 Pemenne 3anannii EI'D 1

§3. O0beM HAKJIOHHOW NPUMbILIIUPAMHU/IbI 1 KOHYCA




104 Brraucnenne 00beMOB TEJl ¢ TTIOMOIIIBIO OIPEACICHHOTO 1
WHTErpajia
105 O0beM HaKIOHHOW TPU3MBbI 1
106 O0BeM nUpaMuIbl 1
107 OO0BeMbl KOHyCa |
108 Pemenne 3aau Ha 00beM HAKJIIOHHON MTPU3MBI, TUPAMUJIBI U 1
KOHyca
109 Pemenue 3anannii EI'D 1
§4. O0bem mapa u WIOIAAL Chepbl
110 O6bem mapa
111 OO0BeM mIapoBOTO CErMEHTA, MIAPOBOTO CI0S U IIapOBOTO
CEKTOopa
112 OO0BeM IapoBOTO CErMEHTa, MAPOBOTO CJI0S U IIapPOBOTO |
CeKTopa
113 [Tmomane chepbl 1
114 Pentenue 3amau mo teme «O0OBLEMEI TEI» 1
115 Pentenue 3amanuii EI'D 1
116 KontponbHas padora Ne 7 «O0bemMbl TEI» 1
Tema 8. DiieMeHTBHI TEOPHH BEPOSITHOCTEH, KOMOMHATOPHUKA U cTaTHCTHKA (18 yacoB) (aaredpa)
117 [IpaBuio mpousBeneHus |
118 [IepecranoBkH |
119 Pemenune 3a1a4 Ha npaBUIIO IMTPOU3BEICHUS U IEPECTAHOBKU |
120 Pa3smenienus 1
121 CoueraHus 1 UX CBOMCTBA |
122 Pemienue 3amau Ha pasMeIEeHUs U COYETAHUA. |
123 bunom HeroTona |
124 Pemrenwne 3amanuit EI'D 1
125 Co6biTusa. KomOunanuu cobsituii. [IpoTrBoONONoxHOE COOBITHE |




126 BepositHOCTD COOBITHS |
127 Ciio)xeHue BEpOsITHOCTEN |
128 HezaBucumebie coObITHsI. Y MHOXKEHUE BEPOSITHOCTEN |
129 CityyaiiHble BEJTMYUHBI |
130 [lenTpanbHble TEHICHIINT 1
131 Pemenue 3a1a4 Ha pacnpeaesieHue JaHHbIX |
132 Mepsl pa3zbpoca 1
133 Pentenwne 3amanuiit EI'D 1
134 Kontpoabnas padora Ne 9 «KKomOuHaTOpHKA M DJIEMEHTHI |

TEOPHUHU BEPOSITHOCTEN

Tema Ne9 Hrorosoe moBropenue (704)

T1. Ilpocreiimne TekcToBble 3a1a4u (0a3za Ne 3,6)
135 Brruncnenus |
136 OkpyrieHue ¢ HeJJOCTaTKOM |
137 OxkpyrieHue ¢ u30bITKOM |
138 IIponenTsl. IIponeHTs! 1 OKpyrieHNE 1
139 [Ipouentsl. [Tpo1IeHTHI U OKpYTJIEHHE |
140 Tect Nel |
T2. Urenne rpaduxoB u gjuarpamm (6asza Ne 11,14)
141 Omnpenenenre BETUYUHBI 110 TpaduKy, 1Mo AUarpamme
142 Boruncnenue BenuyuuH 1o rpaduKy Wik uarpamme
143 Tect Ne2
T3. KpagpaTHasi pemieTka, KOOPAUHATHAA IUVIOCKOCTD
144 MHOroyroJIbHUKH: BBIYUCIIEHUE UIMH U YIJI0B |
145 MHOTrOyTOJIbHUKH: BBIYUCIIEHUE TUIOMIAACH 1
146 Kpyr u ero snementsl. KoopauHatHas miocKoCTh |
147 Tect Ne3 |

T4. Hauaua teopun BepositHocTel (0a3za Nel()




148 Knaccuueckoe onpejiesieHue BEpOSITHOCTEH 1
149 TeopeMbl 0 BEpOSITHOCTAX COOBITUI |
150 TeopeMbl 0 BEpOSITHOCTSX COOBITHI 1
151 Tect Ne4 |

TS. Ilpocreiimue ypaBHeHus (06a3za Ne7)

152 JIuneitHble, KBagpaTHbIe, KyOUYECKHE YpaBHEHUS 1
153 PanmonanbHbie ypaBHEHUS. |
154 WppanmonaneHele ypaBHeHus. [lokazarenbHble ypaBHEHUS 1
155 Jlorapudmudeckre ypaBHeHUs. TPUTOHOMETPUUECKHE |
ypaBHEHHSI.
156 Tect NeS 1
T6. Ilnanumerpus (0aza NelS)
157 Pemrenue npsiMoyrojabHOTO TPEYTOJIBHUKA |
158 Pemenue paBHOOEIPEHHOTO TPEYTOIHHUKA |
159 TpeyronbHUKH 00IIEro BUAAQ 1
160 [TapautennorpaMmsl 1
161 IlenTpanbHblC U BIUCAHHBIC YIJIbI |
162 Kacarenbnas, xopaa, cekyias |
163 Brnucannbie okpykHOCTH. ONMCaHHBIE OKPY>KHOCTH |
164 Tect Ne6 |
T7. IllpousBoanas u neppoodopaznas (6aza Nel7)
165 DOU3NYECKUN CMBICII IPOU3BOTHOMN 1
166 ['eomeTpudecknii CMBICI MPOU3BOIHON, KaCaTEIbHAs |
167 [Tpumenenre mporu3BOAHON K UCCIAEAOBAHUIO (DYHKIIHIA |
168 [TepBooOpa3zHas |
169 Tect Ne7 1
T8. Crepeomerpus (0a3a Nel3,16)
170 | Ky6 1 ||




171 [IpssMOYTOJIBHBIN NapasUIeIIEIUIIE] |
172 DJIEMEHThI COCTaBHBIX MHOTOTPAHHUKOB |
173 [lionaib MOBEPXHOCTH COCTABHOI'O MHOT'OI'PAHHUKA |
174 O0BeM COCTaBHOTO MHOT'OTpaHHHKA 1
175 [Tpuzma. [Tupamuga |
176 Hunungp. Konyec. [lap 1
177 Tect Ne§ |
T9. Boiuuciaenus u npeodopaszoBanms (0aza Ne 1,2,5)

178 [TpeobpazoBanus anreOpanyeckux BhIPAKEHUN U Apodei |
179 [TpeoOpa3zoBaHusl YMCIOBBIX UPPALMOHATIBHBIX BBIPAKEHUN |
180 [TpeoOpazoBanusi OyKBEHHBIX UPPALMOHATBHBIX BhIPAKEHUN 1
181 Brpruncnenne 3HaueHn CTENEHHBIX BBIPAXKEHUN |
182 JleficTBHS CO CTENEHSIMU 1
183 [TpeoOpazoBaHus YUCIOBBIX JOrapu(PMUUIECKUX BhIPAKECHUIM |
184 BrpruuciieHrue 3Ha4€HUN TPUTOHOMETPUYECKUX BBIPAKECHUN |
185 [TpeoOpa3zoBaHus YUCIOBBIX TPUTOHOMETPUUYECKUX BBIPAKEHUN |
186 [TpeoOpazoBaHre OYKBEHHBIX TPUTOHOMETPHUYECKUX BBIPAKCHUIN |
187 Tect Ne9 1
T10. 3agaum ¢ NpUKJIAAHBIM cojep:kaHueM (0a3a Ne§,17)

188 JIuHeliHbIC YpaBHEHHUSI M HEPABEHCTBA |
189 KBazparHbi€ U CTENIEHHBIE YPABHEHHUSI 1 HEPABEHCTBA |
190 PanmoHasibHbIE YpaBHEHUSI U HEPABEHCTBA |
191 HppaunonanpHble YpaBHEHNS U HEPABEHCTBA |
192 [Toka3aTenpHbIC YPaBHEHHS 1 HEPABEHCTBA |
193 Jlorapudmuyeckrie ypaBHEHUE U HEPABEHCTBA |
194 Tect Nel0 |

T11. TexcroBbIe 3a1a4n




195 3ajaun Ha OPOLICHTHI CILIABBI U CMECU |
196 3agauu Ha IBUKEHHE N0 IPSIMOM 1
197 3a1a4n Ha JIBUYKEHHE MO OKPY>KHOCTH 1
198 3aga4yy Ha IBMIKCHUH 110 BOJE 1
199 3a/1ayu Ha COBMECTHYIO paboTy |

T12. HanGospbive 1 HAUMEHbIIINE 3HaYeHne QYHKIUM

200 WccnenoBanus CTENCHHBIX U UPPAITMOHAIBHBIX (QYHKITAN 1
201 HccnenoBanus moka3aTeabHbIX U JIOTApUPMUUECKUX HYHKIIMIT |
202 HccnenoBanusi TpPUTOHOMETPUYECKUX (DYHKIIMI 1
203 HTorosasi KOHTPOJIbHAs padoTa |
204 HUTorosoe 06001menne 1




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hauajia MaTeMaTUYECKOT0 aHaIn3a, FeOMETPHSI.
Anrebpa u Hauasia MaremaTudeckoro ananusa, 10 kinacc/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o011ecTBoO

«M3parenscTBO «IIpocBemieHne
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