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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrO aHajiu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKK 0OydeHust anreOpe U HayajlaM MaTeMaTUYECKOTO aHAIHM3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauaia
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUU JABYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIiH
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTEMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecCKue 3aqaud WU ONEepaluu: [eJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbrare OOydYarolIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensieTcss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHoU. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPealbHbIX CUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO IJIsi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kmacce — 170 gacoB (4 yaca B Heiemro anreopa,
1 gac B Henemto «Teopust BEpOSITHOCTH U CTaTUCTHKaAy), B 11 kimacce — 170 vacos (4
Jaca B Heflelmo «Anredpay ,1 yac B Hesenro « Teopust BEpOSITHOCTH M CTATHCTHKAY).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs!I ¢ 11e1bIMU KO3 hUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METOBI peLIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS MOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHU. Pelienre TpuroHoMeTpruuecKiuxX ypaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHWMU. PelieHne npuKIagHbIX 3aJad € IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (pyHKLHS C HATYpaJbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATypAJIbHBIM IOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCUMOCTM B pEAJTbHBIX MpOLEccaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOI'O aHalM3a KakK aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeEHEHHWE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reOMeTPUIECKUn U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
IIPOU3BEIEHUS, YACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, oIepalyd HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammebl
Oiinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOYKECTBEHHOIO —ammapara  JUis
ONMCAHUs pPEaJbHBbIX IIPOLECCOB U SABJICHUM, NPU PELICHUM 3a1ad U3 IPYIUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

BeposiTHOCTH M CTATHCTUKA

I'pad, cBa3HbI rpad, myTH B rpade: nukisl 1 nenu. CrteneHs (BaJ€HTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4alHbIE COOBITUS. DJIEMEHTAPHBIE
coObITHs (MCX0Jbl). BeposITHOCTH ClydailHOTO COOBITHSA. Bau30CcTh 4acTOTHI M
BEPOATHOCTH cOObITHH. CryyaiiHbI€ ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu HaJ COOBITUSIMU: TIEpECEUCHUE, 00bEMHEHNE, TPOTUBOMOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEeHUS BEPOSATHOCTEM.

VYciioBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcniepumenTa. Gopmyia nosHoM BeposTHOCTH. Popmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCHBITAHKE), YCIeX U Heyaadya. He3aBucumelie
ucnbiTadus. CepHsi He3aBUCUMBIX HCIIBITaHUI 110 IepBoro ycnexa. llepecranHoBku
u (axtopuan. Yucno coueranmit. Tpeyrompuuk Ilackams. dopmyna OuHOMa
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyun. CiydailHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenus. Onepanuu Haja cilydailHbIMUA BeIMYMHAMU. brHapHas ciayvaiiHas
BesimuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TEOMETPUYECKOE U
OMHOMHAJILHOE

11 KIIACC



Yuciaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEIMMOCTH LIEJIBIX
qyuces, HauOoJpuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa i penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uucia. Anredpanueckas W TpUTOHOMETpuYeckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YHCEJ I PelIeHus (PU3MUECKUX U TE€OMETPHUECKHX 3a7au.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
Y CHCTEMBI-CIICICTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YpPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUYECKONW OKPYKHOCTHU. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI HPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CHUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX,
UPpALMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPAMMU.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKHUX
3a/lay W 3a/1a4y U3 pa3lInyHbIX 00JacTel HAYKH U peaIbHOM KU3HU, UHTEPIPETALUS
MTOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'padux xommosumuu ¢Gyukuuii. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonmbl pelieHUs ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/Ibl PELICHUS 3a7a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB (QYHKIUN A7 HMCCICIOBAHUS IPOIIECCOB H
3aBUCUMOCTEHM, KOTOpPbIE BO3HUKAIOT TMPHU PEIICHUU 3ajlad U3 JPYTHX YYEOHBIX
MPEAMETOB U PEATBHON KU3HU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxaeHre HanboabIero 1 HAMMEHbIIEro 3HaYeHUI HeMpepbIBHON
(GyHKUIHMU Ha OTPE3KE.



[IpuMeHeHnEe NPOU3BOJHOM I HAXO0XKICHUS HAWJIY4dllero pEUleHUus B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX GpyHkuuid. [IpaBuna HaxoXIeHUs TEpBOOOPa3HBIX.

HNurerpai. ['eomeTpruueckuii CMbICT MHTErpaja. BerunucieHue onpeaesi€HHOro
uHTerpaia no popmysne Herotona-JleitbHua.

[IpumeneHrne WHTErpajia s HAXOXKICHHS IUIOMAACH IMIOCKUX (GUTYp U
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIMaTbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOLIBI0  IuddepeHIaTIbHbIX
YPaBHEHUM.

BeposiTHOCTH U CTATHCTHKA

CoBMeCTHOE pacIpee/iecHue ABYX CIy4YallHbIX BenuuuH. HeszaBucumbie
CIIy4aliHbI€ BEJIMYHHBI.

MareMatuyeckoe OXUJaHUE CIy4YallHOM BEJIMYMUHBI (pacmpenesieHus).
[Ipumepsl pUMEHEHUsT MAaTEMAaTUYECKOro OXXHUAAHHS (CTpaxOBaHHE, JIOTepes).
Matematnueckoe oxugaHue OMHAPHOW Clay4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBbl CIIy4dallHbIX BEJIMYMH. MaTeMaTH4ecKoe  OXKUJAHUE
Tr€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieTICHU .

Jucnepcuss W CTaHAApPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacupenenenus). Jlucniepcus OMHApHON clydaiiHOM BelMunHBL. MaTeMatruueckoe
OKHMJIAaHUE TPOU3BEICHUS U TUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Jucnepcusi ¥ CTaHAApTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacHpeneleHus.
Jucnepcust 1 cTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PacipeaesieHUsI.

HepaBenctBo YeoObiméBa. Teopema Uebniména. Teopema bepuymiu. 3akoH
OosblIMX  4yucesn.  BbIOOpouHBI  MeTOod — uccienoBaHuil.  Bwribopounbie
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka mpoCTENIIMX THUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

HenpepsiBHble ciydalinble BenuuyuHbl. [Ipumepsl. DyHKOMS IIIOTHOCTH
BEPOSITHOCTU pactpesiesieHs. PaBHOMepHOe pachpeqereHue U €ro CBOMCTBA.
3aiauu, NpUBOASILIKE K MTOKA3aTeIbHOMY paclpeeieHuo. 3aaun, NPUBOASIINE K
HOPMaJIbHOMY  pPACHpEACNICHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pacipeaesieHus, PyHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pactipeneneHuss. QyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O paclpe/ieNICHHUS.

ITocienoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajayw,
MPUBOJSIIKE K pacnpenenenuto [lyaccona.



KoBapuanusa nByx ciydailHbix BenuuuH. KoapduuueHt auHeHHOM
koppensiiud.  CoBMECTHblE  HAOMIOACHHS  JBYX  BEJIMYMH. BBIOOpPOUHBIi
KodhpuimeHT xoppensiuu. Paznuune MexIy JMHEWHOW CBA3BI0O U MPUYMHHO-
CJIE/ICTBEHHOM CBs3b10. JIMHEHHAs perpeccusi, METOl HAUMEHBIITUX KBaJpPaTOB.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJCHHM, Tpoueayp
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIaHCKOM UIEHTUYHOCTH, YBOXKECHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYecKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Cpefpl, IUIAHWPOBAaHUE ITOCTYMKOB M OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eIOBEUECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
onpeiesIeHUs MOHITUH, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaIuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIFOUEHUI 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3adauu  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA IIO0 XOAY PCHICHHA 3aladvu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pElICHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTh MPUOTMKEHHBIC BRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUJIKY H
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OINEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHON
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UEIBbIMU KO3PPUIIMEHTAMU, KOPHU MHOTOYJICHA, IPUMEHSITH JICIICHHE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 JJId BBIYMCIICHHMS €r0 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPEIEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHUs
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEePeX0A0B WM OCYLIECTBIISAS MPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIBI i1l TPeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUHU, Kommo3uius GyHKuud, Tpaduk GyHKINUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoInyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJIbIM TIOKa3zaTenieM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTelbHAs U JorapupMuyecKas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKIMA JJI1  WCCIENOBAHUS TIPOILECCOB M
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATH MOHATHUAMU: apuPMETHUECKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMTPEPHIBHBIC QYHKIIUN, TOUKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHKA!

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEeopeMma, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOr0 aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypalbHBIX YHCEN IJi1 pPEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpanydeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPaBEHCTBA, HAXOAUTh MX PEUIEHHs C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMoOHaJIbHBIE, UppALMOHAJIBHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyalldd Ha SA3bIKE aureOpbl, COCTaBIATh
BBIDOKEHHUSI, YpPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMIO3UIMU (PYHKIUNA C TOMOIIBI 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JI1 MOJEIUPOBAHMS W HCCIENOBAaHUS pealIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJI30BaTh TMPOM3BOJHYIO JUJISi HAXOXKJICHUS HAWJIY4lIero penieHus B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
UHTErpall, HaXOAWTh IEPBOOOpA3HbIC SJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

BepOHTHOCTL H CTaTUCTHKA

K koniry 10 kiaacca oOyyaromuics HayquTCs:

cBOOO/IHO ONEpUpOBaTh MOHATHAMU: Tpad, IUIOCKUNA rpad, CBS3HBIN Tpad,
nyTb B rpade, Uenb, UK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOro
DKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIIEPUMEHT (OIIBIT),
cllydailHO€ COOBITHE, DJIEMEHTAPHOE CllydallHOEe COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4yallHOTO  OMbITa, HAaXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMY;

HaxOJUTh U (POPMYIUPOBATH COOBITUS: MEpPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JHUArpaMMbI
DOiinepa, KOOPJIMHATHYIO MPSIMYIO Ul PELIeHUus 3ajad, MoJb30BaThes (Hopmyson
CJIOKEHUST BEPOSITHOCTEH ISl BEPOATHOCTEH JIBYX U TPEX CIyYailHBIX COOBITHI;

ONEepUPOBAThH MOHATUSMU: YCIOBHAS! BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTE,
HE3aBUCUMBbIE  COOBITHS, JEPEeBO  CIyYalHOrO  3KCIEPUMEHTa, HaXOIUTh
BEPOATHOCTH COOBITHI C TOMOILBIO MpaBUiIa YMHOXKEHUS, JAepeBa CIy4dailHOTrO
OTbITA, HMCIOJB30BaTh (OpMYNy TOJHOW BeposiTHocTH, (opmyny baiieca mpu
pEelIeHUH 3a/ad, OIpPEAENiATh HE3aBUCUMOCTh COOBITHI 1O (opMmysie U 1O
OpraHU3alMU CIIYYaHOTO SKCIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOWHATOpHBIE (QOPMYJBl JJs TNEPEUUCICHUS
AJIEMEHTOB MHOXXECTB, DJIEMEHTAPHBIX COOBITUN CIy4yalHOTO OIbITa, PEIICHUS
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOJHO  OMEpUpPOBATH MOHATUSAMHU: OWHAPHBIM  CIy4alWHBIA  ONBIT
(ucnpiTaHue), yCleX M HeyJadya, He3aBUCUMbIE UCIBITAHMS, CEpUs HCIbITaHUMH,
HaXOAUTh BEPOSATHOCTH COOBITHIA: B CEpUU UCTIBITAHUH JI0 IEPBOTO yCIIeXa, B CEPUU
UCHbITaHUN bepHyIu, B onbITe, CBI3aHHOM CO CIIy4YallHBIM BHIOOPOM M3 KOHEYHOM
COBOKYITHOCTU;



cBOOO/IHO OIEpPUPOBATh MOHATUSAMU: ClIydailHas BEJIMYMHA, pacHpeiesieHue
BEpPOATHOCTEW, JuarpaMMa paclpeleieHus, OWHapHas ciydailHas BeJIU4YMHA,
reOMEeTpUYECKOE, ONHOMUAIILHOE PACIIpECTICHUE.

K koniy 11 kiacca oOyyaronuiicss HAyquTCs:

ONEPUPOBATH TOHATHUSAMU: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEEsIEHUsI JIBYX CIydalHBIX
BEJIMYUH [UIS BBIICICHUSA PACHPEACIICHUs KaXKJOW BEIMYMHBI, OIPEAEIICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBATh MOHATUEM MATEMATHUYECKOTO OKHMIAHUS CITy4dailHOM
BEJIMYMHBI (pacnpeeseHus), IPUMEHITh CBOMCTBA MAaTEMATHUYECKOIO OXUIAAHHS
IpU PELICHUU 3a/1ay, BBIYMCIATh MaTEMATUYECKOE OKHUJAaHHUE OMHOMUAIBHOTO U
r€OMETPUYECKOI0 PACIIpEEICHUN;

CBOOOJHO OIEpPUPOBATH MOHATHUAMH: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHCIIEPCUM CIIy4YaWHON BEJINYWHBI
(pacupeneneHus) Opu PELIEHUH 3a7ad, BBIYUCIATH IJUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIILHOTO pPaCIpeeICHU;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKU TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMU.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12
L[eJIBIM TIOKa3aTesieM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15
WppatmonansHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18
Jlorapudpmuueckue ypaBHEeHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 99
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
8 HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 BeposiTHOCTB U cTaTUCTHKA 34
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 5 3
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 3 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 29
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12
3 I'paduiku TpUroHOMETPUUECKUX (HYHKITHIA. 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie gncia 10
HarypanbHble u niensie yncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12
ypaBHEHUH
3ajauu ¢ mapameTpamMu 16
BeposiTHOCTB M cTaTHCTHKA 34
10 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3AIUS 16 3
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kourpoabsnbie IIpakTuyeckue Aara unpporsIe
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI pecypenr
1 MHo03€eCTBO, onepaluy HaJl MHOKECTBAMH 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO amapara Jijisi peIeHust 1
3aja4
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
penieHus MPUKIAIHBIX 33124
3 JleicTBuTENbHBIE YKCIa. PainonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1

JEHCTBUTEIIPHBIMY YHCIaMU




10

Mopynp AE€MCTBUTEIBHOIO YUCIIA U €T0
CBOMCTBa

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIIECHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

16

17

MHorousneHs! ¢ HeIbIMUA
koa¢p¢unmentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJjist perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

Ob6omatomuii ypok. IIpoBepounas
paborta: "PanmoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBbI TMHEWHBIX
ypaBHeHUH"

25

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3anmuo obpatnbie QyHKINH.
Komnoszumus ¢pyHkimii

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeobpaszoBanus rpadukoB QyHKIUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
IIpoMeKyTKH 3HAK ITIOCTOSTHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiree u HauMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha IPOMEKYTKE

30

31

Jluneiinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH




DJIeMEHTapHOE HCCIIeJOBAaHUE U

32 MoCTpoeHne rpauKoB ATUX YHKITUH

33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Hsrotona

34 Crenens ¢ 1esbIM NTOKa3areneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJTbHBIM H

35 LeJIbIM ImoKasareiieM. E€ cBolicTBa U
rpaduk
O6o6maromuii ypok. [IpoBepounas

36 pabora: "Crenennas pyakuus. E¢
cBoiicTBa u rpapuk"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIeHH U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU W KOPHH

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJICPIKAIINX CTETICHU W KOPHH

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,
COJIepIKaIINX CTENCHH U KOPHH
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

42 METOTBI PEIICHUS UPPAITUOHATBEHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

43 METOJTBI PEIICHUS UPPAITUOHATBEHBIX

ypaBHEHU U




Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UppaMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXO/BI B PELUICHUH
UppaALMOHATILHBIX YPAaBHEHHIM

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA

48 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
UpPPaMOHATILHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CgoiicTBa u rpaduk KopHs N-0if cTenenu

50 Kak (DyHKIIMM OOpaTHOMW CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
O6o06matomuii ypok. [IpoBepounas

o1 pabota: "CoiicTBa U rpaduK KOpHsS N-0if
creneHu. MppamuoHanbHble ypaBHeHUs"

59 CrermneHb ¢ pallMOHAIBHBIM MTOKA3aTeleM U
€€ CBOICTBA

53 CreneHb ¢ paliMOHAIbHBIM TIOKa3aTeIeM U
€€ CBOICTBA

54 CrerneHb ¢ pallMOHATBLHBIM MTOKA3aTeleM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U

rpaduk




Wcnonb3oBanue rpaduka GyHKINUN A5

56 - 1
peleHNs ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pelIeHus ypaBHEHHHA
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUN
[lokasarenbHble ypaBHeHUs1. OCHOBHbBIE

60 METO/IBI pEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
O6omarommii ypok. [IpoBepounas

61 pabora: "[lokazaTenpHas QyHKITUS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uncna. CoiicTBa jgorapudpma 1

63 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

64 Jlorapudm uncna. CpoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHUIH, 1
coJiepKalUX JOorapr(pMbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeobpazoBanue BBIpaKEHUIH, 1

coJiepKaliX Jorapu(pmbl




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

70
u rpaduk

71 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN IS
pelieHusi ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKIHH 115
peleHNs ypaBHEHUH
Jlorapudmuueckre ypaBHEHUS.

74 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METObI PELICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
nmorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
Ob6o6maromuit ypok. [IpoBepounas

79 paborta: "Jlorapupmuueckas GyHKIuS.
Jlorapugmuueckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHTEHC M KOTAaHTEHC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 oTpeieTICHUE TPUTOHOMETPHUECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ofpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

o1 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPKECHUI

93 [IpeobpazoBanue TPUrOHOMETPHUECKUX
BBIPAKECHUI

94 Pemienne TpUroHOMETpHUUECKUX

ypaBHEHUI




Pewienne TpuroHOMeTpu4ECKUX

95 .
ypaBHEHUH

96 Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUU

97 Pemienue TpuroHoMeTpUYECKUX
ypaBHEHU M

98 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

99 Pemienne TpuroHOMETpHUUECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUN
O6o6maromuii ypok. [IpoBepounas

101 pabora: "TpuroHoMerpuueckue
BBIPKEHUS U TPUTOHOMETPUYECKHE
ypaBHeHHUA"
[TocnenoBaTebHOCTH, CLIOCOOBI 3aJaHUS

102 rociexoBareabHocTell. Meton
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanmu3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yOpIBarolasi reoMeTpuyecKas
nporpeccus

107 Cymma 6eckOHEYHO yObIBaIOIIeH

FE€OMETPUUECKOI MPOrpeccun




JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.

108
Yucno e. Dopmyrna CI0KHBIX IPOILEHTOB

109 JIMHENHBIN U DKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHue IpOrpeccuu s

110 PEIICHUS PealIbHBIX 3a7a4 MPUKIIATHOTO
xapakrepa
O606maromuit ypok. [IpoBepounas

111 pabora: "Ilociie1oBaTEIbHOCTH H
nporpeccun”

112 HenpeprsiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB IS pEIICHUS
HEPABEHCTB

117 MeTtoa HHTEePBAIOB /ISl pEIICHUS
HEPABEHCTB

118 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GbyHKIUH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH




122 Onpenenenne, reOMETPUYECKHA CMBICI
POM3BOIHON

123 Onpenenenne, GU3MUECKUANA CMBICTT
IPOM3BOIHOM

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIUHA

125 YpaBHeHUE KacaTeNbHOW K TpapuKy
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

127 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKINH

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIUIA

129 [Tpon3BoiHas CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

130 [IpousBogHast CyMMBI, IPOU3BENICHUS,
YaCTHOTO ¥ KOMITO3UIIMU (YyHKINN

131 O6o06matomuii ypok. [IpoBepounas
pabora: "[IpousBogHas"

132 I'pad, cBsA3HBIM rpad, npencTaBieHue
3aJa4u C MOMOIIIbIO rpada

133 Crenenb (BaJIeHTHOCTb) BepiiuHEbL. [1yTh B
rpage. Llenu u uKib

134 Fpa(l)Bj Ha IJIOCKOCTH. [lepeBo
CIIy4aifHOTO SKCTIEPUMEHTA
Crnyyaiinble S5KCTIEpUMEHTHI (OTIBITHI) U

135 cilyyaiiHble COOBITHS. DJIeMeHTapHbIe
COOBITHSI (MUCXOIBI)




BeposiTHOCTB ClTy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OIIBITaX C

136 PaBHOBO3MOXHBIMHU JIEMEHTaPHBIMU
COOBITUSIMU
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

137 BepositHOCTH COOBITHI B OIIBITaX C
PaBHOBO3MOXHBIMHU JIEMEHTaPHBIMU
COOBITUSIMU

138 [lepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS.
dopMmyna CII0KEHHUS BEPOSITHOCTEN

139 YciioBHas BEPOATHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSITHOCTH

140 VYcnoBHasA BEPOSTHOCTb. Y MHOKEHHUE
BeposiTHOCTEN. DOpMysa yCI10BHON
BEPOSITHOCTH

141 ®dopMmya MoJIHON BEPOATHOCTH

142 ®opmyna baiteca. HezaBucumbie coObITHS

143 Komb6uHaTopHoe npaBuiio yMHOXKEHHUSI.
[lepecTanoBku u paxkropuan

144 Yucno couerannii. Tpeyronbuuk [lackans

145 ®opmyna 6unoma HeroToHa

146 Kontponshas padora Nel: "I'padsl,

BEPOATHOCTHU, MHOKCCTBA,
KoMOWHaTopuka'




147 bunapHbIi cy4alHBIN OIBIT
(ucmpITaHKE), YCIIEX W HEyIava.
He3aBucumele ucneiranus. Cepust
HE3aBHCHUMBIX UCIBITAHUHN 10 IEPBOTO
ycrexa

148 Cepus HE3aBUCUMBIX UCIBITAaHUH 110
IIEPBOTO ycIexa

149 Cepusi HE3aBUCUMBIX UCTIBITAHUI
bepnymn

150 Crnyyaiinplil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

151 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM

QJICKTPOHHBIX Ta6J'II/ILI

152 Cnyuaiinas BennuuHa. Pacnipenenenue
BeposITHOCTEN. [[narpamma
pacnpeneneHus

153 Onepanny Haj CIy4ailHBIMU BEITMUYNHAMMU.
ITpumepsl pactipenenenuii. bunapHas
Cy4aiiHasi BeJIMYMHA

154 I'eomeTpuyeckoe pacnpenencHue.
bunoMuanbHOE pacnpenencHue

155 MaremaTruecKkoe OKHIaHUE CITyYaiHOI
BeJIMYUHBI. COBMECTHOE pacpe/ieICHUE
JIBYX CIyYalHBIX BEJIMYHH

156 HesaBucnumeble ciiydaliHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKHUIAHMS.
Marematuueckoe OkKu1aHue OMHAPHOM

CIIy4ailHON BEJTMYHHBI




157 Maremarudeckoe oxuganue
r€OMETPUUYECKOT0 U ONHOMHUATBHOTO
pacrpeaeneHui

158
Jucnepcus u cTaHIapTHOE OTKIIOHEHUE

159 Hucniepcust OMHApHOU CTy4aitHOM
BeJIMYUHBL. CBOWCTBA AUCIIEPCUU

160 MaremaTtudeckoe OKHIaHue
MIPOU3BEJACHHUS U IUCIIEPCUS CYMMBbI
HE3aBUCUMBIX CIyYalHbIX BEIUYHH

161 [IpakTudeckas paboTa ¢ HCIIOTH30BAHHEM
AJIEKTPOHHBIX TAOJIUIL

162 Jucniepcusi OMHOMHAIBHOTO
pacupenenenus. [Ipaktuueckas padoTa ¢
HCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY

163 o
O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUT

164 .
O000111eHNEe U cUCTEMATH3AIlN 3HAHUH

165 KonTtposnbHas padora Nel ( BxoaHas
KOHTPOJIbHAs paboTa)

166 Kontponbnas padora Nel ( BxogHast
KOHTPOJIbHAs paboTa)

167 KonTponbHas pabota Ne2 ( mpomeskyTouHast
aTTecTarus)

168 Kontposbnast pabota Ne2 ( mpomexyTodHas
aTTeCTaIlH)

169 KonTponbhas pabota Ne3 ( uTOroBbrit

MOHHTOPHHT)




170 KonTponbhas pabota Ne3 ( uTOroBbIit 1
MOHMTOPUHT)
OBULIEE KOJIMYECTBO YACOB I10 170

[TPOTPAMME




11 KJIACC

Ne ni/n

Tema ypoka

[IprumeHeHnre nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxosxnenune HanOombIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPhIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanbombIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOJXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHON IS
HAXOX/ICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[IpumeneHnre npou3BOIHON IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONIPEAEIEHUS CKOPOCTU U YCKOPEHUS




npoiiecca, 3aJaHHOTro (OPMYIIOH UITH
rpagpukoM

17 Kommozunus ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3bl ypaBHEHUI Ha
KOOPJMHATHOM TIIOCKOCTU

21 I'eomerprueckue oO6pa3bl ypaBHEHHIA Ha
KOOPAMHATHOM INIOCKOCTH
O606maromuit ypok. [IpoBepounas

22 pabora: "UccnenoBanue GyHKIHA ¢
MOMOIIBIO TPOU3BOAHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxoXKAEHUSA
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
MHTETpaa

97 Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleliouua

29 [IpumeHeHne nHTerpaia Ui HaXOXKACHUS

TJIOMIAJEH TUIOCKUX (pUTyp




[Ipumenenne uHTErpaa s HaX 0K IACHUS

30 00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHU U

39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHU M
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEANBHBIX MPOIIECCOB C TOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUI

34 O6o6maromuii ypok. [IpoBepounas
pabora: "[lepBoobOpa3Has u uHTErpan"

35 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

36 TpuronomeTpudeckue QyHKIHH, UX
CBOICcTBa U TpaduKu

37 TpuronomeTpudeckre QyHKITHH, UX
CBOICcTBa U rpadUKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

39 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHIX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTpHuyECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Penienne TpuroHoMeTprUUECKUX
HEPaBEHCTB
Ob6o6maromuit ypok. [Iposepounas

48 paborta: "['paduku TPUTOHOMETPUUECKUX
¢ynkuuit. Tpuronomerpuyeckue
HepaBeHcTBa"

49 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS

Jgorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/IbI PELLICHUS
UPpALMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpaLMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue metozs! penieHus
UPpalMOHATILHBIX YPAaBHEHUM
62 I'paduueckue MeTObI pelIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metos! peneHus
ITOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTo bl pereHNs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHNs
norapupMHUECKUX YpaBHEHHHA
66 ['padmyeckue METOBI peLIeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

Jgorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemieHus
MOKAa3aTeNIbHbBIX U JTOrapu(OMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemeHus
MOKA3aTebHBIX U JTOTapU(YMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHbBIX U JTOTapu(HMUYECKUX
HEPABEHCTB

O606maromuit ypok. [IpoBepounas
pabora: "HppanroHabHEIE,
MoKa3aTebHbIE U TorapuMuueckue
HepaBeHcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILJIEKCHOT'O YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HhOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

75

76

Apudmernueckre onepanuu ¢
KOMIUIEKCHBIMU YHCTIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHue KOMIUJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM TJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crernenun
13 KOMIUICKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oi cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumMeHeHHEe KOMITICKCHBIX YHCEIT JISI

81 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 O6o6maromuii ypok. [IpoBepounas
pabora: "KomruiekcHbie uncmia"

83 HarypanbHble u nensie yncna

84 Harypanbhble u nemnsle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
ENBIX YUCell

87 [IpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yrcen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
ENBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TpuMeHeHre TPU3HAKOB JICTTHMOCTH
IEJTBIX YUCEI: OCTATKH IT0 MOIYITEO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 LENBIX YUCEIl: aNropuT™ EBKInaa s

PEIICHHMA 3a4a4 B LECJIbIX YHUCIaX




92

Ob6o6maromuii ypok. [IpoBepounas
pabora: "Teopus nenbix yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH paliMOHaTbHBIX
YpaBHEHUN

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHbIX
YpaBHEHUN

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MTHTEpIIPETalus I0Jy4YEeHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB

104

O6o6maromuii ypok. [IpoBepounas
pabota: "CucteMbl palluOHAIBHBIX,

UpPpaIMOHATBHBIX MTOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI € TApaMETPAMH

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C IapaMmeTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEeHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHHUS C
rapameTpamu

115

116

Tpuronomerpuieckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKHUE CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTyalMi C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

119

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKNX MOJENIEH peanbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

Ob6o6maromuit ypok. [IpoBepounas
pabora: "3amauu ¢ mapamerpamu"
HepaenctBo Yeobbimena. Teopema

Yeonimena. Teopema bepnymiui. 3akon
0O0JIBIINX YHCe




122

Hepasenctso Yebbimea. Teopema
Yeorimena. Teopema beprymu. 3akoH
OOJBIINX YHCeT

123

Hepaenctso Yebbimena. Teopema
UYeoOrmmeBa. Teopema bepryinu. 3akoH
OOJIBIIINX YHCEeI

124

125

Bp160pouHBIN METO UCCIICIOBAHUN

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/ILI

126

['enepasibHast COBOKYITHOCTB U Cily4yanHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OLieHKa CpeTHEro U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK

127

['enepanbHasi COBOKYIHOCTb U Cy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

128

129

130

OrnieHnBaHUE BEPOSITHOCTEH COOBITHI 11O
BBIOOpKE

Craructuueckas runoresa. IIposepka
IIPOCTEUIINX TUIIOTE3 C IIOMOILBIO
CBOMCTB M3yUYEHHBIX paclpeieseHun
Craructuueckas runoresa. IIposepka

IIPOCTEHMIINX TUIIOTE3 C IOMOILIBIO
CBOICTB MU3yUYEHHBIX PacIpeleIcHUN




ITpakTiueckas paboTa ¢ UCHOIb30BAHUEM

131
AIEKTPOHHBIX TaOJIHII
[IpuMeps! HePEPBIBHBIX CIIyYalHbIX

132 BelnM4nH. OyHKIKS II0THOCTU
BEPOSATHOCTH
PaBHomepHoe pacnipenenenue. [Ipumepsl

133 3a/1a4, MPUBOIAIINX K MTOKA3aTSIIbBHOMY 1
K HOPMaJIbHOMY pacipeieeHUsIM

134 OyHKIHUA INIOTHOCTU BEPOSITHOCTH
MIOKa3aTeJIbHOTO paclpeaesICHUs!

135 @YHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOI'O paclpeieaeHus
[locnenoBaTeabHOCTh OJIMHOYHBIX

136 HEe3aBHCUMBIX coObITHiA. [IpuMep 3anaun,
MPUBOJISIIECH K pacpeeICHUI0
IIyaccona

137 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOIUI]

138 KoBapuanus aByx ciydallHBIX BEJIMYUH.
Koadduunent koppensuuun

139 CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUYUH

140 Bri6opounsiii K03 puLneHT Koppensuu

141 Paznuune mexny TMHEUHON CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

142

JIuneiinas perpeccus




143 [IpakTudeckas paboTa C HCIOIH30BAHHEM
AIEKTPOHHBIX TaOJIHII

144 HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOILbIO
Ta0IUI] ¥ TUarpamm, orucareabHas
CTaTUCTUKA

145 OnbIThI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMU

146 Brruncienue BepoITHOCTEH COOBITUH C
npuMeHeHueM hopMyi

147 Brrauciienue BeposTHOCTEH COOBITHIA C
MPUMEHEHUEM TpaUIeCKUX METOJIOB:
KOOpAMHATHAS IpsiMasi, 1EPEBO,
auarpaMmma Jiepa

148 Crny4aifHble BETMYUHBI M pacpe/iesICHUs

149 MaremaTruecKoe OKHIaHUE CITYYAHON
BEJIMYMHBI

150 MaremaTruecKoe OKHIaHUE CITyYaHON
BEITUYUHBI

151 KonrponsHas pabdota: "BeposTHOCTb U
cTaTucTuka"

152 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM (GopMyIl U rpadudecKux
METOJIOB

153 Boruncnenue BeposiTHOCTEN COOBITUI C

npuMeHeHrueM (GopMyil U rpadudecKux
METO/I0B




154

CiydaifHble BETMYUHBI U pacIpe/ieNICHUs.
MaremaTuyeckoe OKUJIaHUE CITy4yalHOU
BEJINYHHBI

155

156

157

[ToBTOpeHnue, 06001ICHNE,
cucTemMarusanus 3HaHuil: "YpasHenus"
[ToBTOpEeHmE, 0600IICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"
[ToBTOpEeHME, 0000IICHUE,

cHUcTeMaTH3alus 3HaHui: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

158

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

159

160

[ToBTOpEHME, 0000IICHUE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, 06001IEHNE,

cucremarusanus 3HaHuii: "Hepasencraa"

161

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHui: "IIlponsBogHas
u e€ npumeHeHue"

162

163

164

[ToBTOpenue, o6odIIEHKE,
cucreMarusanus 3HaHui: "[IponsBogHas
u e€ npuMeHeHue"

[ToBTOpenue, 060061ICHNE,
cuctemaruzanus 3HaHuit: "IlpousBoaHas
u e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"




165 KonTponbhas pabora Nel ( BxogHas 1
KOHTPOJIbHAs paboTa)

166 KonTponbhas pabora Nel ( BxomHas 1
KOHTpOJIbHAS paboTa)

167 KonTponbaas padora Ne2 ( mpomexxyTouHast 1
aTTecTaus)

168 Kontponbnas padota No2 ( mpomexyTouHas 1
aTTECTaITH)

169 KonTponbaas padora Ne3 ( uToroBbrit 1
MOHHTOPHHT)

170 KonTponbaas padora Ne3 ( uToroBsIit 1
MOHMTOPUHT)

OBULIEE KOJIMYECTBO YACOB I10 170

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e VYyeOHHUK. MaTemaTuka: anreOpa U Hadajga MaTEMaTUYECKOTO
ananmm3a. 10-11 xkmaccer: yueb mms oOmieoOpa3oBat. OpraHu3aIlvi;
6a30BbIi 1 yriyos. yposuu. /KO.M. Komsrun, M.B. Tkauéra, H.E
®denopoBa, M.U. Illa6ynun. — M.: Ilpoceenienune,2019

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e VYyeOHHUK. MaTemaTuka: anreOpa U Hadajga MaTEMaTUYECKOTO
ananuza. 10-11 kmaccel: yueb ajist o01ieo0pa3oBat. opraHu3aliuii;
0a3oBblii U yriyos. ypouu. /FO.M. Konsirun, M.B. Tkauésa, H.E
®denopoBa, M.U. Illa6ynun. — M.: Ilpoceenienune,2019

o VYyebHuk: Maremaruka: anredpa u Hayajaa MaTeMaTH4YeCKOTo
ananuza. 10-11 kmaccel: yueb aJist o01ieo0pa3oBatT. opraHu3aliuii;
6a3oBbIi 1 yriyosn. yposau. /FO.M. Konsrun, M.B. Tkauésa, H.E
®enopora, M.U. IlaGynun. — M.: Ilpoceenienue,2019

e Jlunaktuueckue Marepuaisl kK yueOHuky FO.M. Komnsiruna u ap.:
anreOpa u Havaja aHanauza. 10 kmacc: yue6. mocodue s
00111e00pa30BaTeNbHbIX OpraHu3aluii: 0a30BbIi U yIri1yOJICHHbBIN
ypoBar/ M.U. [llabynun, M.B. Tkauesa, H.E. ®enoposa, O.H.
Jlo6posa.-M.: IIpoceemenue, 2020
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