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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 aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

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

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTEIEHU U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METOBI peLIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUIECKHUI CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. MccnenoBanue nNoCTpOCHHONW MOJAENH ¢ TOMOIIBIO MATPHIL
Y OIIPEICIIUTEIICH.

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

DyHKIUHN U TPAPUKH

OyHkIus, crnocodbl 3agaHus (QyHkuu. B3auMHO o00patHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HaKOnoCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepnoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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 HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeIbLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
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 cBoMcTBAa. Touku paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIE PpyHKITMH. OnpeaeneHrue, reOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW pAIlMOHATBHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION Wi rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

Nuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uwHTErpana A HaXOXACHUS IUIOUIaJed IIIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUKUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHA U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKCHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE TMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKJIECHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (370POBOE MHTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

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



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TPOTSKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbHON
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
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 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUS [IMBWIM3AINH, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHYeCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE 1eiicCTBUSA

ba3oBble ornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIEHUS U CPAaBHEHUS, KpUTEPUHU MTPOBOAUMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKACHUSX, Mpeasiaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

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

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXO AN C Y4ETOM CaMOCTOSI TEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3Y, apTyMEHTHUPOBATH
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 PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITUIO PA3IMYHBIX BUIOB U (OpM
MPECTABIICHHUS;

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

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 IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoje 00CYyXXJIeHUs 3aJaBaTh BOMPOCHI MO CYLIECTBY 00CYX/1aeMOMl 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
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, 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 0COOECHHOCTEH ayIUTOPHH.

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 pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUSI UM HEJOCTUXKEHUS PE3YJIbTaTOB JEATCIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, pacnpeneisirh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIOJIHSATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
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 obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3yIbTaThl MO OTJAEIbHBIM TeMaM paboueil MporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCICHUSA:

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

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

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
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 OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIEpUPOBATh MOHATHAMM: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YHCIIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

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

OPUMEHATh PAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHHE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mns
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPENCIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: HPPAIMOHAJIBHBIC, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO  ONEpPUPOBATH IMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara aiareopsl.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: O0JACTh OMPENCICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaYeHHe (YHKIUM Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTemeHW Kak (DYHKIUH OOpaTHOW CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

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

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIIMMA, UX CBOMCTBA U TpaduKH, HCIOIB30BaTh MX TpadUKH IJIs PEIICHUS
YPaBHEHMUI;

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

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPU PEIICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB M PEabHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETPHUECKasi POTPECCHs, TUHEHHBIN 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
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

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

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, NPOU3BEICHUS, YACTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 OOBEKTA, I0KA3aTEIHCTBO, PABHOCHIIHHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHIATUSIMU: HATYPATBHOE U 1IE€JI0€ YUCII0, MHOKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBIATH OTOOp KOpHEW TMpH pEHIeHHMH 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-CIIECTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHHS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHSI, YPABHEHHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl HCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

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

UCIIOJIb30BaTh TMPOM3BOJHYIO [JIsl HAXOXKJICHUS HAWIYYIIero pelieHus B
MIPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-9KOHOMHUYECKHUX, 3a7a4ax, JJIsl ONPEAEICHUs
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJIUTh TJIOMIAHN TUIOCKUX (PUTYP U OOBEMBI TEJT C IOMOIILI0 HHTETPAIIA;

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

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5 0
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppanmonanbHble ypaBHEHHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 5 0
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 0
ypaBHEHUs
[Tocmen0BaTeIbHOCTH U TIPOTPECCHH 10 0
HenpepsiBabie pynkiuu. [IpouszBoanas 20 0
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 9 0
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 29 5 0
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12 1 0
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 5 0
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie gncia 10 0
HarypanbHble u niensie yncna 10 0
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 0
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 16 5 0
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoTshI padoThI pecypenr
1 MHoecTBO, OnIepalnuy Haj 1 0 0
MHO’KECTBaMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOT'O arapara Jjisi peieHus 1 0 0
3a/1a4
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0
OecKOHEUYHbIE IEPUOANYECKHE JPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 0 0
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1 0 0
pelIeHNs TPUKIAIHBIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt 1 0 0
pelIeHns MpUKJIaJHbIX 3a1a4
3 [JenicTBuTenbHbIE Ynciia. PaninoHaabHbIe U 1 0 0
VppalOHaJIbHbIE YHCIIa
9 ApudmeTnueckne onepanuu c 1 0 0
JENCTBUTENBHBIMH YU CIIaAMU




10

Mopynp EeMCTBUTEIBHOIO YHCIIA U €TI0
cBoiicTBa [IpuOIMKEHHBIC BHIYNCIIEHUS,
IIPaBWJIa OKPYIJICHUS, IPUKU]IKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

11

12

13

BxoaHoii KOHTpPOJIL

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

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

15

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

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpAaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Omnpenenurens MaTpulpl 2X2, €ro
TEOMETPUUYECKHUN CMBICI Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpeaenuTens AJis perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue npukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHcTBa. CrucTeMsl
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (D YHKITHH.
HauOoinsmee 1 HanMeHblliee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH




32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne rpauKoB ATUX PYHKITUN

33

34

CrerneHs c LETBIM TTI0Ka3areaeM. buaom
HrroTona

CreneHn ¢ LIETBIM ITOKa3aTeneM. buaom
Hrrotona

35

CrernenHast QyHKIUS C HATYPATbHBIM U
HeJBIM mokasaresieM. E€ cBolicTBa u

rpaduk

36

37

38

KonTtponsnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"
ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIIEHU U ero CBOMCTBa
ApudmeTnueckuii KopeHb HaTypaJbHOU
CTETIEHH U €r0 CBOMCTBA

39

40

41

[IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepXalINX CTETIEHH U KOPHU
[IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
CoJIepXkalINX CTETEHU U KOPHU

42

43

UppanmonansHblie ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUICHUA UPppallOHAIBHBIX
ypaBHEHUU

Uppanmonanbusie ypaBHeHs1. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHUH

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIM

48

49

50

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHU
VUPPALMOHAIBHBIX YPABHEHUN

CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH
KaK QyHKIMHU 0OpaTHON CTETEHHU C
HATYpaJIbHBIM ITOKa3aTelieM

CgoiicTBa u rpaduk KopHs N-0if cTenenu
Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HaTypaJIbHbIM I10Ka3aTeleM

51

KonTponbHas pabora: "CsoiicTa u
rpaduk KopHs N-0i1 cTEeneHu.
HppanuonansHele ypaBHeHuU"

52

53

54

CTeHeHB C paIII/IOHa.]'II)HBIM II0KA3aTCJIEM U
e€ CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ cBoiiCcTBa
CTeHeHB C paIII/IOHa.]'II)HBIM I10Ka3aTejIeM U
e€ cBoiiCcTBa

55

[TokazaTenpHast GyHKIMS, €€ CBOWCTBA U
rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

56 . 1 0 0
pelLeHNs ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1 0 0
pelIeHus ypaBHEHHHA
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

58 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX 1 0 0
ypaBHEHU M
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 0 0
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX 1 0 0
YpaBHEHUU

61 KonTponpHas padora: "[lokazarensHas 1 1 0
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa jJorapudpma 1 0 0

63 Jlorapudwm umncna. CBoicTBa jJorapudpma 1 0 0

64 Jlorapudm uucna. CoiicTBa jJorapudpma 1 0 0

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 0 0

66 JlecaTuuHbIe U HaTypaJIbHbIE JOrapr(pMbI 1 0 0

67 [IpeoOpazoBanme BBIpaKEHUH, 1 0 0
coJiepKaliX Jorapu(pmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1 0 0
COJIepXKaIIuX JorapudMbl

69 Tekymuii KOHTPOJIb 1 1 0

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1 0 0

U rpadpuk




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METO/bI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMUUECKUX YpaBHEHUN

77 PaBHOCHITBHBIE TIEPEXO/Ibl B PEILICHUU
norapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN
KonTpomnbHnas padora:

79 "Jlorapudmmyeckast pyHKITUS.
Jlorapudmuueckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeeIeHUE TPUTOHOMETPUUECKHUX
(GYHKIUH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

90 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKECHUI

04 Perienne TpUroHOMETPHUUECKUX
yYpaBHEHUN

95 Perienne TpUroHOMETpHUUECKUX

ypaBHEHUI




Pewenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHUU

97 Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I

08 Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

99 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI
KonTponbnas pabora:

101 "TpUTrOHOMETPHYECKUE BBHIPAKCHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

102 nocJyenoBareabHocTel. Meroz
MaTeMaTUYeCKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuno yObpIBaroIIasi reoMmeTpruaecKas
nporpeccust

107 Cymma 6ecKOHEYHO yObIBarOIIeH
TE€OMETPHUECKOHN MPOTPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucio e. CDOpMy'J'Ia CJIOKHBIX TPOLCHTOB




JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.

109
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun 1uist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonrpomnsHas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

112 HenpepbiBHble GYHKIINU 1 UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKIII

114 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUUN 1715 peleHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT

MIPOU3BOAHON




123 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1
IIPOU3BOTHON

124 YpaBHEeHHE KacaTeabHOU K rpaduxy 1
byHKIIUN

125 YpaBHeHUE KacaTeIbHOU K TpaduKy 1
byHKIUHA

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

128 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, 1
YaCTHOTO Y KOMITO3HMIIMH (DYHKITUI

130 [TpousBoHas CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpenue, 06001IEHNE, 1
cucTemarusanus 3HaHuil: "YpapHenus"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

134 IIpoMe:KyTOUHBIH KOHTPOJIb

135 ITpoMe:KyTOUHBIIT KOHTPOJIb

136 [ToBTOpEHME, O606III€HIiIe, 1
CUCTEeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 12

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne MPOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

10

11

BxoaHoii KOHTPOJIB
Haxoxnenne HanOobIIero u

HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIINN Ha OTpe3Ke

12

Haxoxnenne HanOoapIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

14

15

16

[IpuMeHeHne Npou3BOIHON s
HAXO0X/ICHNS HAaWTY4IlIero pemeHus B
MPUKIIAIHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUJIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3a/a49axX

IIprMmeHeHne nporu3BOIHOMN ISt
OIIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WK
rpadpukom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMYIIOi UITH
rpadpukom

17

Kommozurust ¢hyHKImii




18

Komnosunus ¢pyHkuumit

19 Kommo3zurust ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IIIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynkunii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIeMEHTAPHBIX

25 dbynakuuii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX

2 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTErpasa

27 Brruucnenue onpenenéHHoro HHTerpana
1o opmyne HeroTona-JleliOHuma

28 Boruncnenue onpenen€éHHOro HHTErpana
no popmyne Herotona-Jlelt6uua

29 [Ipumenenue unterpana s
HAXO0XJICHUS TUIOIIaIel TUIOCKUX QUTyp
[IpuMmeneHnne uHTErpasia s

30 HaXO0XJICHUS 00EMOB reOMETPUICCKIX

TCI




[Tpumeps! pemenuii muddepeHaTbHbIX

31 .
ypaBHEHUU

32 [Tpumeps! pemennii tuddepeHnamTbHbIX
ypaBHEHU U
Marematuueckoe MOJEeIUPOBAHHE

33 pPeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"”

35 TpuronomeTpuyeckue QyHKITHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

37 TpuronomeTpudeckre QyHKIHH, UX
CBOIiCcTBa U TpaduKu

38 TpuronomeTpudeckre QyHKITHH, UX
CBOIcTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOIIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pewienne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

45 Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

46 Pemenne TpuroHoMeTprUUECKUX
HEPABEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEILICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS

norapu(pMHUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

> aorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHSI
UPPALUOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UPPAOHATILHBIX HEPABEHCTB
59 OCHOBHBIC METO/IbI PEIICHHSI
UPpPaLOHATILHBIX HEPABEHCTB
60 OCHOBHBIC METO/IbI PEIICHHSI
UPPALUOHATILHBIX HEPABEHCTB
61 I'pauueckue METOBI peLIeHus
UPPAUOHATIBHBIX YPaBHEHUH
62 I'paduyeckue MeTOIBI peLICHUS
UPPAUOHATIBHBIX YPaBHCHUN
63 I'paduyeckue MeTO/IBI peLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUI
64 I'pamyeckue METOIBI pelIeHus
NIOKa3aTeJIbHBIX HEPABEHCTB
65 Texkyumuii KOHTPOJIbL
66 I'pamyeckue METOBI pelIeHus
norapu(pMUUECKIX HEPABEHCTB
67 I'paduyeckue MeTobl penieHus
aorapu(pMUUECKUX HEPABEHCTB
['paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTApU(MUICCKUX

ypaBHEHUU




69

I'paduueckue MeTo Bl pemieHus
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

70

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
HEPABCHCTB

71

72

73

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KonTponbhas pabora:
"UppanuoHanbHble, TOKa3aTeIbHbIC U
norapupMHuIECKre HepaBeHCTBRA"

KommuiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (hOPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

76

ApudmeTnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

78

79

N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOT'O YKCJIa




®opmyiia Myaspa. KopHu N-oit crernenun

80 U3 KOMIUIEKCHOTO YHClIa
[IpumeHeHre KOMITICKCHBIX YHCEIT TSI

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4y

82 KoHnTtpoinbhas pabdora: "KomMruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 Harypanbhble u nensle yucna

85 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCell

86 [IpumeHeHre TPU3HAKOB JACTUMOCTH
LEJIBIX YUCEI

87 [TpumeHeHre TPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHre TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYIIIO

90 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
EJBIX YUCEI: OCTATKH M0 MOIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 [ENBIX YUCEIl: anropuT™ EBKInaa s
pelleHus 3a/1a4 B LIEJIbIX YMCIax

92 Kontponbnas pabota: "Teopust menbix

qucen"”




93

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

95

96

97

OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUHU

98

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
yYpaBHEHUHU

99

100

101

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
COBOKYITHOCTEH JTOTapu(PMUUECKUX
ypaBHEHUU

HpI/IMeHCHI/IC CHUCTEM K PCUICHUIO

MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 001acTe HAYKU U peaslbHOM




JKU3HHU, UHTEPIIPETAIUS TOJTYYCHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIpETALUs I10JIY4CHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbIX 00JaCTe HAyKH U pealibHOM
JKU3HH, MHTEPIIpETaLys TOITy4EeHHBIX
pE3yJIbTaTOB

104

KonTpoapHas padora: "Cucremsl
paluoOHaJIbHBIX, UPPALUOHAJIBHBIX
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
ypaBHeHUI"

105

106

ParnmonanbHble ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

108

109

PanronanbHbIE CUCTEMBI € TapaMETPAMU

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

111

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

IIokazaTenbHBIE CUCTEMEL C napamMmeTpaMmu




112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C ApaMeTpaMu

113

114

Jlorapudmuueckre CUCTEMEI C
napameTpamu
TpuroHoMeTpu4eCKue ypaBHEHHsI C
napaMeTpamu

115

TpuroHomeTpu4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ncciaenoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyaIMil C MIOMOUIbIO YPABHEHUH C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMAaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

120

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

122

[ToBTOpenme, 0600IIEHNE,
cucTeMarn3anus 3HaHuil: "YpaBHEeHH"
[ToBTOpeHnue, 060061IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"




123

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

125

126

[ToBTOpeHnue, 06001ICHNE,

cucreMarusaius 3Hanuii: "HepaBencraa"

[ToBTOpEeHmE, 0600IICHUE,
cucremaTusanus 3Hanuil: "HepaBencrna'

[ToBTOpEeHHE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IlponsBogHas
u e€ npumeHeHue"

128

129

130

[ToBTOpEHHME, 0000IICHUE,
cucremarusanus 3HaHuii: "IIlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cucreMaTusanus 3Hanuil: "[IpousBogHas
U €€ npuMeHeHue"

[ToBTOpenue, o6odIIEHNE,
cucreMaTu3anus 3HaHuil: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenme, 0600IIEHNE,

1

cucreMarn3anus 3HaHui: "OyHKIuH'

132

133

[ToBTOpenue, 060061IeHNE,

1

cucreMaru3anus 3HaHui: "OyHKIuH'

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun'

1

134

Hrorosast koHTpOIBHAs paboTa




135 Wroroas kKoHTpoJbHASA paboTa 1 1
136 [ToBTOpEHME, 0606H16HI:I€, 1
CHUCTEMAaTH3AIMs 3HAHHH
OBILIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb NOHATUSMM: pPALUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U IeCATHYHAs IpOOb, IPOLICHTHI
12 BeimonHATE  apu@MeTHUecKue Omepalud ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbimonuATe  npuOMMKEHHBIE  BBIYMCICHMS, HCIONb3YS  IpaBUIla
' OKPYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYMCIICHHI
OnepupoBaTh MOHATUSAMU: CTEHEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHAs
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOAILYI0 (GOpPMY 3amMcH ACHCTBUTEIbHBIX YHCEN IS
peLIeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh HMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
1.5 yIia; MCIOJIb30BaTh 3allUCh MPOU3BOJILHOTO YIja dYepe3 oOOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
59 BeimonHATe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAXKEHUH H
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeImonHATE TpeoOpa3oBaHust HENbIX, PAIMOHANBHBIX U UPPAIMOHATBHBIX
2.3 BHIDQKEHUII W pelmaTh OCHOBHBIC THIIBI IIENIBIX, PALUOHAIBHBIX H
MppaIMOHAFHBIX YPAaBHEHHI U HEPABCHCTB
24 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
2.5 BBIpa)KEHUS, YPaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 337a4yM, UCCIEI0BaTh
MOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAaHUEM arIapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MOHATUSAMH: (YHKIMS, CIOCOOBI 3akaHus (DYHKIHUH,
3.1 o0nacTb oOIpeneieHus] M MHOXECTBO 3HaueHUd (QyHKUuH, Tpaduk

(GyHKIMH, B3aUMHO 00paTHBIC PYHKITUN




OnepupoBaTb MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIHMM, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMNA 111 pELICHUs] ypaBHEHUH
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnons3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTEH TP PEIICHUH 3a7ad U3 APYTruX YYEOHBIX MPEIMETOB H
' peasibHOM  JKWM3HM, BbIpaXarb (opMmynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana MmaremaTrnueckoro aHajinsa
41 OnepupoBaTh MNOHATHUSIMHU: TOCIEAOBATEIBHOCTh, apuMeTHyecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAsi T€OMETpHUYECKAs
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIICH  TE€OMETPUUYCCKOM
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENILHOCTEH M MPOrPeccUuil  uis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBCHHBIN —ammapaTr Ui OTHCAHUS
5.2 pealbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
PEeIMETOB
5.3 OnepupoBaTh  TOHATHSIMH:  OINpEACICHUE, Teopema,  CIEACTBHE,
JTIOKa3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHITHIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCITOJIb30BaTh
11 MPU3HAKK JIEJIMMOCTH LEJIbIX YHCEeJ, Pa30KEHUE 4YHucia Ha MPOCThIE
MHOKHUTEH JUTSI PEIICHUS 3319
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHE: JIOTAPU(PM YUCIIA, TECITHIHBIC U HATYPATbHBIC
' sorapruQMsl
2 VYpaBHEHUS U HEPABEHCTBA




2.1

[IpuMeHSATH CBOMCTBA CTENEHM Uil IpeoOpa3oBaHUs BBIPAKECHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJCPKALIMX JIOTapU(pMBL;
OTIEPHPOBATH MOHATUAMU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUN U €€ pEelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO 3aJa4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C UCIIOJIB30BAHUEM alIapara ajareopsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbIee U
HaMMEHbIIIee 3HaUeHMs (QYHKIIMHA Ha IPOMEKYTKE; UCIIOIb30BaTh UX JUIS
ucciaen0BaHus QYHKIUH, 331aHHOH rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: FpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMN; u300paxaTb HX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

3.3

3.4

W3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpauKd JTHHEHHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEHMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUH JUIsI MCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILTIH

4.1

4.2

Hauana MmaTemMaTuyeckoro aHainza

OnepupoBaTh TOHSTUSIMU: HENpPEpbIBHAS (PYHKIHS, MPOU3BOJHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI_II/II\/'I, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOM3BOAHYIO s MccleloBaHHA  (QYHKIUM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl HUCCIEI0BAaHUS K
MOCTPOCHHIO TPahUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWIIYUYIICTO PCIICHUSA B
MPUKIAAHBIX, B TOM YHCJIIC COONNAJIBHO-OKOHOMUYCCKHX, 3aaadax

OnepupoBaTb MNOHATHUSAMM: NEPBOOOpa3Hasi M HMHTErpajl; IOHUMATH
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxomute mepBoOOpa3HbIe JJIEMEHTapHBIX  (DYHKIWN, BBIYUCIATH
uHTerpai mo ¢popmyne Herorona — JleliOnura

4.7

Pemate npukiaaHbie 3a1a4u, B TOM YHCJIE COLMATBLHO-YKOHOMUYECKOTO
(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Panmonanbhple  uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, IPOLIEHTHI,
OeCKOHEeuHble  MepHoJMuecKue  apodbu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxKeHUH. IIpumenenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢Gopma 3aruch JEeHCTBHUTEIHHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmield (GOpMbl 3alIUCH JEHCTBUTEIBLHBIX YUCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHH. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4 M 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6nacTh ompeneneHuss M MHOXECTBO 3HaueHWd ¢yHkiuu. Hymu ¢yHknum.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUECKUX (DYHKIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
4o  TEOMETPHYECKas MPOrpeccus. Cymma OeckOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, onepanuud Haj MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 Cuctembl JNHMHEHHBIX ypaBHEHUH. PeleHune NpHUKIAIHBIX 337324 C I[OMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HawmOosblliee W HavMEHbIIEe 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudpmMudeckas PyHKIIUN, ©X CBOUCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aady U3 JPYTuX Y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [IpousBonHble 3aeMeHTapHBIX (QyHKUMNA. POpMyJbl HaX0XKJIEHUS MPOU3BOJHOMN

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeneHnne Mpon3BOAHOMN sl HAXO0XKICHUS HAUTYYIIETO PEICHUS B TPUKIIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH IMOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHUS IpU PpEUICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHHE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armnapar JJis OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINIEepUpOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, n1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh NOHATHUSMHU: HaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM IT0Ka3aTeNleM, KOPeHb HaTypaJlbHOM CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIECHC
IPOM3BOJILHOIO YHCJA, OCTATOK I10 MOAYJIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOIb30BaTh
NPU3HAKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, aropuT™ EBKiIMA MpU pelieHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JorapudmMamu, npeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI pa3JIMYHBIX MPHUEMOB; pEIIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMH, OIPaHMYCHHOCTbh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Hasi, ONpenenEHHbINR
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUS (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4Ilero
pellIeHUsT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HUHTCrpaia, NpuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpPa3OBaAHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB M
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHAMU: cpesiHee apu(pMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZIEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHMs M JUHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYMHBI, (YHKIUH paclpelneseHuss | IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHUECS IpPsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TNIOCKOCTSMH; YMEHUE UCIIOJIB30BaTh IIPU
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenune]n, npu3sMa, NuUpamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TNHUPAMU[BI, MPU3MBI, KOHYCa, LMINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IMINHAPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BPAILCHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTOIHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECKUE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMNOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU TMPUPOAHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHD DJIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Uucna 1 BIYUCIICHUS
1.1 HarypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel
12 Parmonanbueie uncina. OOBIKHOBEHHBIC M JECATUYHBIC OPOOU, MPOLEHTHI, OECKOHEUHBIC
' nepuondeckue Apoou
13 Apudmerndeckuil KOpeHb HATYpaJIbHOU cTerneHu. JedcTBHs ¢ apu(METHUECKUMH KOPHSIMH
' HaTypaJbHOH cTeNeHU
1.4 Crenens ¢ 11enbIM nokazateneM. CTeneHs ¢ paliMoHaJIbHBIM IToKa3aTesieM. CBONCTBA CTENEHH
15 CuHyc, KOCUHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapru(MbI
JlelicTBUTENnbHBIE 4ncia. ApupMeTHyecKkue omnepanuu ¢ JIeHCTBUTENbHBIMU YHCIAMU.
1.7 [TpuGnuxEHHbIC BBIYMCICHUSA, IpaBHJa OKPYIJICHWS, NPUKHIKA W OICHKAa pe3yJbTara
BBIYMCIICHUI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomriekcHble uncia
2 VpaBHEHHS M HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 [enble 1 1poOHO-paIiOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuveckrne HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna CUCTEMBI JINHENHBIX ypaBHEHUHN. ONIpeaeInuTeNIb MaTPHLIBI
3 OyHKIUH U TpapuKH




@ynkius, cnocoOsl 3amanus pyaknun. I'paduk ¢pynkuuu. B3anmuo oOpatHble QyHKIHH.

3 Yéruble u HeuéTHble pyHKUMU. [lepnoanueckue GpyHkuun
OO6nacte ompeneneHuss ¥ MHOKECTBO 3HaueHui (QyHkiuu. Hymu ¢ynxmun. [Ipomexytku
3.2 3HAKOIIOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI
¢bynkuuu. HanGonbuee u HauMeHblee 3HaueHue QyHKIMY Ha IPOMEXYTKE
33 CreneHHas (yHKUMA C HaTypaJbHbIM M L€JbIM IoKa3areneM. EE cBoiicTBa M rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToThl rpadukoB QyHkiuii. CBoiicTBa (QyHKIMI, HEIPEPHIBHBIX Ha
' OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyiia CIIOKHBIX MPOLIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIUN
42 IIpuMeHeHne NPOU3BOAHOM K MCCIIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxaenune HarnOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIIUU Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoxecTBo, onepauun HaJl MHOXecTBaMH. Jlnarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OncarenbHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 [eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» Maremartuka: anrebpa ¥ Hauajla MaTeMaTHIECKOro aHanu3a, reomeTpus, 11 kmacc/
Koznos B.B., Hukutun A.A., benonocoB B.C. u npyrue; noxa penakuueid Kosnosa B.B. u
Huxutnnaa A.A., OOI1ecTBO C OrpaHUYEHHON OTBETCTBEHHOCThIO «Pycckoe ciioBo -

YUCOHUK

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://media.prosv.ru/vk/Ik/classes

https://fipi.ru/ege/otkrytyy-bank-zadaniy-eqge

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://media.prosv.ru/vk/lk/classes

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



https://media.prosv.ru/vk/lk/classes
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://media.prosv.ru/vk/lk/classes
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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