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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauboJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0YydaroIUXCcs Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOoTopas (OpMyJIHpyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHblll Kypc ainreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XH3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToaMKHN 00ydeHHs anredpe U HadyajgaM MaTeMaTU4ECKOro aHaJIn3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType yuebHoro kypca «AnreOpa 1 Hadyajga MaTEMaTHYECKOT O aHAIN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbIuncieHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydJeHus Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEOWHSET B cebOe CoaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaI3, TEOPHSI MHOXKECTB, MaTeMaTHUeCKast JIoruka u nipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX IMOCJIEI0BATEIHLHO (POPMUPYETCS U COBEPIIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, JJIA PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHON MaTeMAaTUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPANMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHM, a TAaKXKE BBIPAKCHUM,
collepKaluX CTerneHn W Jiorapudmel. brarogaps u3ydeHuio anreOpamdecKoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JACAYKTHBHBIX PacCy>KICHUMH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnrebOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBl I pEUICHUs MPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HaTJISTHO JIGMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

CopnepkarenbHo-MeToau4eckass JUHUS «DyHKIMH U TpaQuKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUCHUSI MaTeprana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aja4y U3 APYruxX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW W HepaBeHCTB. IIpu »ToM OoOmblIOE BHUMaHUE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJiaMH 3aBUCUMOCTU MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKY BETMYMHAMHU B PA3JIMUHON
dbopme: aHamuTHYECKOM, Tpaduieckoi u cioBecHou. Ero n3yuenue cnocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIe pealbHBIX CHUTYyallui,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOyUaromuecs y3HalT O BhIIAIOIINXCS
pe3yJiibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMAaTUKH 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,
OecKkOHEeuHble INepuoanyeckue Apodu. [lpumeHnenue apoOell W MPOLEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBorcTBa. [IpuOnmkEHHbIE BHIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

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

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
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 METO/bI PELICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUIIbl 2 X2, €ro FTEOMETPUYECKH CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEACIUTEINCH.

[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 3amaHus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
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. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CrenenHas (pyHKIMS C HATypaJbHBIM U LENbIM NoKa3areneM. 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 rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4€CKOro aHAJIN3a

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

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. TOuku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU 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.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
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, anropurma EBkiuaa A pemeHus
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 KOMIUIEKCHOrO 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  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
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 pa3INYHbIX 00JIaCTel HAYKU U peanbHOM KU3HU, HHTEPIPETALUs]
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 PELICHHUS 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

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

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

HNHuterpan. I'eoMmeTpuyeckuil CMbICHI HHTETpaja. BerauciaeHne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEAIbHBIX MPOLECCOB C MNOMOLIBI0 AuddepeHIrnanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTD IPAKIAHCKON MO3UIIUUA 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *K1U3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAY, 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 CIHOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHUI0 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 IIOCTYNKOB W 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 4eIOBEUECKOM 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.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 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
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 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 CMOCOO pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  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 00bEeKTaMU, SIBJICHUSIMH, TIPOLECCAMU;

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

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
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(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX 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(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 IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA II0 XOAY PpCHICHHUA 3alddvu,
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
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, 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
MIPE3EHTAIlNN U OCOOCHHOCTEH 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 PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

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

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHSATH 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 obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOIEHTHI, HPPAUOHAILHOE YHCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIIKY 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: apUPMETHUECKUNA KOPEHb HATypajIbHOU
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, KOCHHYC, TAHI€HC, KOTaHI'€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-CIIEICTBHSI, PABHOCUJIbHBIE HEPABECHCTBA,

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UEIBIMU KO3 PUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JIeJICHUE
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,
WCIIOJIB30BaTh CBOMCTBA ONpEAEnuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HayeHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
VMHTEPHPETUPOBATh NIOJyYECHHBIN 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
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIBI SISl TPeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIUHU, KoMMo3uius GyHKUMA, Tpaduk QyHKINH,
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,
nepUoIMYecKue (PYHKITUU, 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 U 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;

UCIONB30BaTh rpaduku (YyHKUUMH JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
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;



CBOOOJTHO OIEPUPOBATh MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKITUN, TOUYKH 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
byHKIIMM, KacaTenbHas K TpaduKy QyHKIIH;

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 JIOTHUKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHATHSIMHU:  MHOXECTBO,  OMNEpaluy  Haj
MHOYECTBaMU;

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

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: OIPEACNICHHe, TEopeMa, 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 Havajla MaTeMaTUYeCKOTro 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 HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh 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 YWCa B alreOpanyeckol 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, HAXOAUTb UX PELUIEHUS C  IOMOILIbIO
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 MOHATUSMHU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMoOHAJIbHBIE, MppaluroOHaJIbHBIE, 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;

MOJICJIUPOBATh peajbHblE CUTyallMd Ha A3BIKE airedpbl, COCTaBJIATh
BBIDOKEHHUSI, YpPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTapHOro
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIEAOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

UCIIOJIb30BaTh TMPOM3BOJHYIO [UJISi HAXOXKJICHUS HAWIYy4dlIero peleHust B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HaXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIUNA U BBIUYUCIATH
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 33Ja4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMmsbl Bcero Konrpoausie | - Ipaxtireckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PanimoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1
ypaBHEHUS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie | - IpaxTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 WpparnmonaibHbIe, TOKa3aTEIBHBIE H 24 1
norapuMuUecKrue HepaBEeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1ienble yncna 10 1
CucTeMBbl paroHATBHBIX, HPPAUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon y
IIpoBepsieMmble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOT0 .
0o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 06IIEro 00pa3oBaHUs
pe3yJbTara
1 Yucna ¥ BEIYUCIICHUS
11 OnepupoBaTh TOHATUSMH: PAIlMOHATIBHOEC M JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsS M ACCSTUYHAS IPOOB, IPOLICHTHI
12 BeimonHaTe  apuMETHYECKHE ~ ONepaludd C  palHMOHAJIbHBIMH U
' JICWCTBUTEIILHBIMH YHCIIAMU
13 BeInoNnHATE  NpUOMMKEHHBIC — BBIYMCIICHHS, HCIONB3Ys  HpaBHia
' OKPYTJICHHS, JIeNIaTh MPUKUAKY U OLICHKY pe3yJIbTaTa BEIYMCICHUI
OnepupoBaTh MOHATHAMH: CTEIIEHb C IENBIM ITOKa3aTeleM, CTaHapTHas
14 (opma 3amucu JEHCTBUTENBHOIO YUCIIA, KOPCHb HATYPAIbHOIH CTEIEHH;
' UCIIOJIb30BATh MOIXO/SIIIYI0 (DOPMY 3alHCH JEHCTBUTEIBHBIX YUCEN IS
pELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHHS JAHHBIX
OnepupoBaTh TOHATHUSMH: CHHYC, KOCHHYC M TaHTE€HC HPOHM3BOJIEHOTO
1.5 yIJla; WCIOJIb30BaTh 3allUCh TPOM3BOJIBHOTO YIja depe3 oOpaTHbIE
TPUTOHOMETpHUYECKUe (PyHKINU
2 VpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSIMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panuoHalbHOE, UpPPAMOHAIIBHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YPAaBHEHHUE
29 BrImonHATE MpeoOpa3oBaHus TPUTOHOMETPHYECKHUX BBIPAKEHUH U pelaTh
' TPUTOHOMETPUYECKUE YPABHCHUS
BeImonHATE peoOpa3oBaHus 1EIbIX, PAMOHATBHBIX U UPPALIHOHATBHBIX
2.3 BBIDAKCHUH W pelIaTh OCHOBHBIC THIBI LENBIX, PAlMOHAJIBHBIX U
UPPaLUOHATBHBIX YPaBHECHUI M HEPaBEHCTB
24 [IpuMeHsATh ypaBHEHHSI U HEPaBEHCTBA Ul PELICHUS MaTeMaTHYECKHX
' 3a/1a4 W 3a/1a4 U3 Pa3In4YHbIX 00J1acTell HAYKH U peaibHOM KHU3HU
MopenupoBath peanbHbIe CHTYal[iM Ha SI3bIKE aureOphl, COCTaBIIATH
2.5 BBIPAKCHUS, YPaBHEHHsI, HEPABEHCTBA 0 YCIOBHIO 33a4H, UCCIIEIOBATh
TIOCTPOEHHBIE MOJIETIH C MCIIOJIh30BAaHHEM alllapara ajareopbl
3 OyHkmn 1 rpaduku




OnepupoBaTh NOHATHAMU: (PYHKIIHSL, CIIOCOOBI 3a1aHus (QYHKINH, 00JIacTh

3.1 OTpEeNeIeHUsT W MHOXECTBO 3HaueHUW GyHKIMH, rpaduk (QyHKIUH,
B3aUMHO OOpaTHbIC (PYHKITUH
3.2 OnepupoBaTh MOHSATUSMHU: YETHOCTh W HEYETHOCTh (DYHKUIMU, HYIH
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduky QyHKIMHA 111 pEeLICHUs] ypaBHEHUH
34 Ctpouts W uyuTaTh TpaduKWA JTUHEHHOW (YHKIHUM, KBaAPATHUYHON
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonw3oBare rpaduku (GyHKIUN T HUCCICIOBAHUS IPOLIECCOB U
35 3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 APYTruX Y4EOHBIX MPEIMETOB U
' pealbHOM  JKWM3HM, BbIpaXaTb (QOpMyJIaMU 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana maremaTndeckoro ananmsa
41 OnepupoBaTh MOHITHSIMH: TOCIEAOBATEIHHOCTh, apuPMETHICCKas U
' reOMETPHUYECKast IPOTPECCUU
OnepupoBaTh MOHATHAMH: OECKOHEUHO YOBIBaromasi reoMeTphYecKas
4.2 mporpeccusi, cymma O€CKOHEYHO  yOBIBAalOIIe  reoMeTpHYecKoin
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTER W IPOTrPEecCHil A
' pEIIeHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIUH HAJl MHOXKECTBAMH
Hcnonmp30BaTh  TEOPETUKO-MHOXKECTBCHHBIA —ammapar JUisi  OMHUCAHUS
52 peaTbHBIX TPOIIECCOB H SBJICHUH, TIPY PEIICHUH 33724 U3 JPYTUX YICOHBIX
PEIMETOB
5.3 OnepupoBaTh  TOHATHSIMH:  ONpEACIICHUE, Teopema,  CIEJCTBUE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHSIME: HATypaJbHOE, IEJI0€ YHCIIO0; HCIOIh30BaTh
11 MIPU3HAKU JIETMMOCTH LEJbIX YHMCEN, PA3JI0KEHHWE YHCIa Ha IPOCThIE
MHOKHTEH JUTSI PEIICHUS 3319
1.2 OnepupoBaTh MOHSATHEM: CTEIICHB C PAIlMOHALHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUSME: JIOTAPU(PM YHCTIA, TECATUIHBIE U HATypaIbHBIE
JorapudMbl

YpaBHEHMS U HEPABEHCTBA

2.1

[IpumensTh CBOMCTBA CTENMEeHU [UIsl MIPeoOpa3oBaHUs BBIPAKEHUH,
ONepUpPOBaTh MOHATUSAMHU: IOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
peniaTb OCHOBHBIE THIIBI TOKAa3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

Bemonusate npeoOpa3oBaHMsl BBIPAKEHUH, COIEpXKaLIUX JOrapudMsl;
ONEepUPOBATH MOHATUSAMU: JIOTapU(PMUIECKOE ypaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUIM U HEPABEHCTB

2.3

HaXOI[I/ITB pEeIICHUA HpOCTGfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

2.4

OnepupoBaTh MOHATUSAMU: CUCTEMA JIUHEHHBIX YPaBHEHUM U €€ pelleHUE;
UCIIONIB30BaTh  CUCTEMY JIMHEWHBIX  YpPaBHEHUW Ui peELICHUs
IIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OPOCTEHINMX  CUCTEM UM COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHU U HEPABEHCTB

2.6

MO,Z[CJIHpOBaTL pPCAJIbHBIC CUTYyAllUU Ha HA3bIKC anrerm, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUSA, HCPABCHCTBA WU CHUCTEMBI 11O YCIIOBHUIO 3a/1da4H,
HCCIICO0BATh MOCTPOCHHBLIC MOJACIN C UCIIOJIB30BAHUCM allrapara a.HFe6pr

OyHKIMK U TpaduKu

3.1

OnepupoBaTh MNOHATHSMM: MEpUOAMYECKas (YHKIUSA, T[POMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJjblliee U
HalMEHblIIee 3HaueHUs! (PyHKIMM Ha MPOMEXKYTKE; UCIOIb30BaTh UX JJIS
uccienoBaHus QyHKIMM, 33JaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IPaUKH MOKA3aTEIBbHON, JIOTapUPMUIECKON U
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPIMHATHOM
IJIOCKOCTH U UCIIOJIb30BATH I PEILICHUs] ypaBHEHUI 1 HEPaBEHCTB

3.3

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX
YpPaBHEHUH W HCHOJB30BaTh HUX JJIS PELICHUS CHCTEMbI JIMHEHHBIX
ypaBHEHUU

3.4

Hcnonb3oBate Tpapukd (QYHKUMH A8 MCCIEIOBaHMUSA IPOLECCOB U
3aBHCUMOCTEH U3 IPYruxX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

OnepupoBaTb MNOHATUSIMU: HENpepbIBHAsS (QYHKIMS, POU3BOJHAS
GYHKIMM; MCNOJb30BaTh TEOMETPUYECKHI M (PU3MYECKHI CMBICIH
IIPOU3BOJHOM JUIS peLIeHUs 3a1a4

4.2

Haxomute  mpou3BOJHBIE  3JEMEHTapHbIX  (QYHKIUH,  BBIUUCIATH
MIPOU3BOJIHBIE CYMMBI, IIPOU3BECHUS, YACTHOTO (QYHKIIUH

4.3

Hcnonp30BaTh NPOM3BOAHYIO I HUCCleNoBaHWs  (QyHKIMHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMCHATDb PE3YJIBTAThI UCCICAOBAHHUA K
MOCTPOEHUIO TpaduKOB




Hcnonp3oBaTh MPOU3BOAHYIO U HAXOXICHUA HAWJIYULICTO PCHICHUS B

44 IIPUKIIAIHBIX, B TOM YHACJIE COLUAIBHO-3KOHOMUYECKHX, 3a7a4ax

45 OnepupoBaTh MOHATUSMH: IE€PBOOOpa3HAsE M HWHTErpaj; IOHUMATh
' reOMETPUYECKUI 1 (PU3MUECKHI CMBICIT HHTETpajia

46 Haxonute mnepBooOpa3Hble 3J€MEHTapHbIX  (DYHKIMH, BBIYMCIATH
' uHTerpai o gopmyne Herorona — Jleiibnuma

47 Pemarts npuknanHele 3a1a4u, B TOM YUCIE COLMAIIBHO-3KOHOMUYECKOIO U

(1)I/I3I/I‘IGCKOFO XapaxkTepa, Cpe€aACTBaM MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Panmonanbhple  uyucina. OOBIKHOBEHHBIE UM JE€CATUYHBIE JPOOM, IPOLEHTHI,
OEeCKOHEuHble  MepUuoJuuecKue  Japobu.  Apudmernueckue  omepamuum ¢
1.1 | paunoHaIBHBIMHM YHUCIAMH, IIPEOOpa30BaHUs YMUCIOBBIX BblpakeHHH. [Ipumenenue
npo0eil U TPOIEHTOB JUIsl PEHICHUs] MPHUKIAAHBIX 33]ad W3 Pa3IMYHBIX OTpacien
3HaHUH U PEATBbHOM KU3HU
JlelicTBUTENnbHBIE  yKMcha.  PalMoHalpHbIE U HMPPALMOHAIbHbIE  YHCIA.
1.2 | Apudmerndeckue onepanuu ¢ JAeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUUCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ nensiM nokaszarenaeM. CranpapTHas (opMma 3alHMCH JeHCTBUTENBHOIO
1.3 | wuwucna. Vcnonp3oBaHue noaxonsuieid (OpMbl 3alucH JEHCTBUTENBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 ApudmeTrueckuili KOpeHb HaTypajJbHOW cTeneHu. JlefcTBus ¢ apudmeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTEeNeHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3zoBaHUs
99 [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETPHUYECKUE (POPMYITBI
53 VYpaBHeHHe, KopeHb ypaBHeHHs. HepaBeHcTBO, pelieHne HepaBeHCTBa. Merton
WHTEPBAIOB
2.4 | Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHHH
57 [IpumeHeHMe ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO0 MaTeMAaTHYECKUX 3ajay U 3aJa4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 @ynkius, cnocoObl 3amaHus ¢QyHKuuu. ['padux Qynxuuu. B3anmuHo oOparHbIe
' GyHKIHH
3.2 OOnacte ompeneneHUs M MHOXECTBO 3HaueHWi QyHkimuu. Hynmum ¢dyHximm.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKLIUU




33 Crenennas GyHKLUS C HATYPaJIbHBIM U LENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpudeckass OKpYXHOCTb, ONpPEEICHHE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaiunsa
41 ITocnenoBarenbHOCTH, C€HOCOOBI 3aJaHUs IOCIENOBaTENbHOCTEH. MOHOTOHHBIE
' [10CJIe10BATEIbHOCTH
Apudmerndeckass M TeOMETpUYECKas Mporpecchu. beckoHedyHo yObIBaromIas
49 | TEOMETpHHECKas MPOrPECCH. Cymma OeCKOHEYHO YOBIBAIOLICH Te€OMETPUYECKOM
' nporpeccun. ®opmMyna CIO0XHBIX HPOLEHTOB. lcnoib30BaHME IpOrpeccuu JJis
pelleHysl peaabHbIX 33a4 IPUKIIAJHOTO XapaKTepa
5 MHoecTBa 1 JIOTUKA
MHoxecTBO, oIepauuu Haja MHoxecTBaMu. Jluarpammbl Oitiepa — Benna.
5.1 | IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOTO ammapara s OIHMCAaHUS peabHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2 | Ormpenenenue, TeopemMa, CiIeICTBUE, JOKa3aTeIbCTBO
11 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYMCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 CreneHnsb ¢ palluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
59 IIpeoOpa3oBaHue BbIpaXKEHU, COAEPIKAIINX CTENEHH C PAl[HOHAIBHBIM
' rokasaresem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuuecke ypaBHEHHs 1 HEpPAaBEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHMH. PelieHwe NpUKIAIHBIX 3a4ad C MOMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHMIA, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMaTUYECKUX 3a/1a4
' W 337124 U3 pa3InYHbIX 00JIacTe HAYKU U peasIbHOM KU3HU
3 OyHKIMH U TpaduKu




Oynkius. Ilepuoanueckue QyHkiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIHU.

3.1 Makcumymbl 1 MUHUMYMBI (yHKud. HaunOonpiiee w HaumMeHblee 3HAYCHHUE
(GYHKIIUN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonb3oBanue rpadukoB GYHKIMHA U1 pellieHUs] ypaBHEHUI U IUHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB (QYHKOMA ISl HWCCIEAOBAaHUS  IPOILECCOB U

3.5 3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT NMPH PEIICHUM 3a7ad M3 OPYruX y4eOHBIX
IIPEAMETOB U peaIbHOMN )KU3HU

4 Hauana maremaTn4eckoro aHanusa

4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB 7Sl PELICHHS] HEPAaBEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TPOU3BOTHOM

43 [IpousBonHbie dnMeMeHTapHbIX (QyHKUMA. DOpMYyNbl HAXOXKACHUS MPOU3BOIAHOMN

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[Ipumenenne TPOM3BOAHONW K HCCIENOBaHUIO (YHKIMII Ha MOHOTOHHOCTH U

4.4 sKkcTpeMyMbl. HaxoxaeHrne HanbonbIIero 1 HauMEHbIIero 3HaUYeHUsI PYHKIMHN Ha
OTpe3Ke
[TpumeneHnne MpoN3BOAHOM ISl HAXOXKICHUS HAUTYYIIIETO PEUICHUS B IPUKIIATHBIX

4.5 3aavyax, I OMNpeJesieHUuss CKOPOCTH Tpollecca, 3aJaHHOro (QopMysIol HIu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 WuTerpan, ero reomerpudeckuii v ¢puznueckuil cMpici. Berarcnenue uurerpasia rno

dbopmyne HetoTona — JleitOuuiia




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

Kon
NMpPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnagenne Meronamu J0Kas3aTeNbCTB, JITOPUTMAMM PELICHHS 3a/1ad;
yMeHue (GOopMyIHpOBAaTH W ONEPHPOBATH MOHATHSAMH: OIpEICICHHE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTH UX; YMEHHE (POPMYITHPOBATH
00paTHOE U MPOTUBOMNOJIOKHOE YTBEP)KJICHHE, IPUBOAUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIWHY;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYXKACHMsI IIpU PEIICHUH 3a]ady,
OLICHUBATh  JIOTUYECKYI0 IPABUIBHOCTh  PACCYKICHUW; yMEHHUE
OIEpUPOBATh MOHATUSAMM: MHOXECTBO, IOJAMHOXKECTBO, OIEPALMUA HAJ
MHOXECTBAMHU; yMEHHUE HCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs OIIMCaHUs PEAIbHBIX IIPOLIECCOB U SABJICHUN U IIPU PELLIECHUH
3aJa4, B TOM 4YHCIE M3 JPYrMX Yy4eOHBIX IIPEIMETOB; YMEHHUE
ONepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, n1epeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb M ONMCHIBaTh Ipadbl pazIUYHBIMU

CHOCO6aMI/I; HUCIIOJIb30BaTh rpa(bLI ITIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATUSMHU: HAaTypaJbHOE YHCIIO, LENOE YHUCIIO,
CTENeHb C LEIbIM MOKa3aTeaeM, KOpeHb HaTypajJbHOM CTENEeHHU, CTENEHb
C pAalMOHAIBHBIM  IIOKAa3aTelIeM, CTENEHb C  JEHCTBUTEIIBHBIM
nokasarenaeM, JiorapuMm dyuciaa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJBHOTO YHUCJIA, OCTaTOK IO MOYJII0, PALlMOHAIBHOE YHCIIO,
UppAllMOHATIPHOE  YHCJIO,  MHOXXECTBa  HATypallbHbIX,  IIEJIbIX,
paloOHalIbHBIX, JCHCTBUTEIBHBIX UHUCEN; YMEHHME HCIOJIb30BaTh
MpPU3HAKU JEJIMMOCTH, HaMMEHBIINKM OOIIMH JenuTenb U HauMeHbIee
o01iee kpaTHOe, anroput™M EBKinIa mpu pereHnu 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMaMU  CYMCIEHHUS; yMEHUE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH M MPeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHsIMH U Jiorapupmamu, Mpeodpa3oBaHus APOOHO-pallMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUC ONCPUPOBATHL MNOHATHUAMU: IMOCIICAOBATCIBHOCTD,




apudMeTHIeCcKas Iporpeccusi, reoMeTpuyecKas Iporpeccusi, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuYecKass  IpOrpeccusi;  yMEHUE  3a/aBaTh
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (POpMyIT;
YMEHHUE ONEepUpPOBaTh MOHATHAMM: KOMILJIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILJICKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, popma
3allUCH KOMIUIEKCHBIX 4Yucell (reoMeTpudecKas, TpPUrOHOMEeTpudecKas 1
anreOpandeckas); yMETh MPOM3BOAHUTH apuPMEeTHUECKUE ICUCTBUS C
KOMIUIEKCHBIMU ~ 4MCJAaMHU; I[PUBOAMTH IPUMEPbl  HUCIOJIb30BAHUS
KOMILJICKCHBIX YHMCEell; ONEePHPOBATH MOHATUSAMH: Marpuua 2x2 m 33,

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

YMeHHEe OonepupoBaTh MOHATHAMH: PALMOHAIBHBIC, UPpPalUOHAIbHBIC,
[IOKa3aTelbHbIE, CTEIEHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHCTEMbI; YMEHHE OIEPUPOBATh
MOHATUSIMH: TOXKIECTBO, TOXIECTBEHHOE IMpeoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTH
YPAaBHEHUI, HEPaBEHCTB M CHCTEM; YMEHHME peIlaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pPEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTb (DYHKIIHH,
HNEPUOJIMYHOCTh (YHKIIMH, OTPAaHMYEHHOCTb (YHKIMH, MOHOTOHHOCThH
GyHKIMH, SKCTpeMyM (YHKIMHU, HauOOJIbllee U HAaUMEHbIIIEEe 3HAYCHUS
(GYHKLIMU Ha TPOMEXYTKE, HENpepbIBHAs (PYHKIUS, aCUMITOTHI Tpaduka
GyHKIMM, IIepBasi U BTOpast MPOU3BOIHAS (QYHKIIMH, FEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, IEpBOOOpa3HasA, OINpeaeTIEHHBIN
MHTETpall; yMEHHE HaXOAUTh aCUMNTOTHI rpaduka (GyHKIUU; YMEHUE
BBIUNCIATh INPOU3BOJHBIE CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIIMN (PYHKIMHA, HAXOAUTh ypaBHEHUE KacaTelbHOW K Ipaduky
(GyHKLIMY; YMEHHE HaXOJIUTh IMPOU3BOJHBIE 3JIEMEHTAapHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO JJISi HUCCIENOBaHUS (PYHKIIMIA,
HaXOJUTh HaumOOJbIIME W HAUMEHbIIME 3HAYeHHUS (YHKIMH; CTPOUTH
rpauku MHOTOUJIEHOB C MCIOJB30BAaHHUEM ammapara MaTeMaTH4eCcKOoro
aHaJINW3a; NPUMEHATH NPOM3BOAHYIO JUIl HAXOXACHHUS HAWIy4dlIero
pelleHus] B NPHUKJIAJHBIX, B TOM 4YHCIE COLHUAIBHO-DKOHOMHYECKHX H

bu3MYECKUX 3a1a4axX; HAXOAUTH TUIOMIAN U 00BEMBI (PUTYP C TIOMOIIBIO




HHTCrpaia;, MpuBOJUTh NPHUMEPBI MATCMATUUCCKOTO MOJICIUPOBAHUA C

noMouibio AuddepeHunanbHbIX YpaBHEHUN

VYMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKIUHM, oOpaTHas
byHKuus, KoMno3unus (GyHKUWN, TUHEHHas (QyHKIMS, KBaJgpaTHUHAs
byHKIHS, panyoHanbHas byHKIMS, CTETNeHHas byHKIHS,
TPUTOHOMETpPUYECKHE  (QYHKUUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLIMHM, TOKa3zaresnbHass M Jiorapudmuyeckas (yHKIMHM; yMEHUE
CTpOUTh Tpauku M3y4EHHBIX (PYHKIUH, BBITOTHATH NpeoOpa3oBaHUs
rpaguKoB (pYHKIU, HCIONB30BATh T'PaPUKH [T H3YYEHUS POLIECCOB U
3aBUCUMOCTEH, MPH PEHICHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U
3ajJjay U3 peaslbHOM JKU3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BATh CBOICTBA M rpadpuKy GYyHKINHN IS peIIeHUS
YpaBHEHMI, HEpPaBEHCTB M 3ajJady C IapaMeTpamMu; M300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUI, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3a7aud pasHbIX THIOB (B TOM 4YHCIE Ha
MPOICHTHI, I0JIM M YaCTH, Ha JBI)KEHUE, pPadOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOTH, 33Jjaui U3 00J1acTH YIPaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yM, HMCCIENOBAaTh IIOJYYEHHOE DPEIICHHUE U
OLICHMBaTh MPaBAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallUd Ha S3bIKE MATEMATUKU; COCTABIIATH BBIPAYKEHUS,
YpPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO 3aJauH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJCIHA C HCIOJB30BAHMEM amrapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBath MOHATUSAMU: CpeiHEe apupMeTHIECKOoe, MeNaHa,
HauOoJIbIIIee U HAMMEHbIIIee 3HAUEHUS, pa3Max, IUCIEPCHsi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa; yMEHUE U3BJIEKaTh, UHTEPIPETUPOBATH
uH(OpMalLIKIO, IPEJICTABICHHYIO B TaOIMIIaX, HA AUarpamMmax, rpapukax,
OTpakarolllyl0 CBOMCTBA peallbHbIX MPOLECCOB U SIBJICHUI; PEICTABIATh
UHPOpPMALIMIO € TIOMOINBIO TaOMUI] M JuarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM rpaduuecKux
METOZOB U  DJEKTPOHHBIX  CPEICTB; TIpadUuecKd HCCIIE0BATh
COBMECTHbIE HaONIOIEHHUS C TIOMOIIBI0 JMAarpaMM pPAacCEUBaHUA U

JIMHEHOM perpeccuu




YMeHue omnepupoBarh IOHATHUAMM: CIIYyYalHBIM OIBIT U CIIy4aiiHOE
COOBITHE, BEPOATHOCTh CIyYallHOrO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TPapHUUECKUX METOIOB; NPUMEHATH
GopMynbl CIOXKEHHS M YMHOXKEHHUS BeposTHOcTeH, (GopMyiay MOITHON
BEPOSTHOCTH, (hopmyiny beprymnn, komOuHaTopHbIe HaKkThl U (HOPMYIIHI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUI; yMEHHE OIEepUpPOBATH
HNOHATUSAMH: CIy4yaiHas BEJIMYMHA, pACHpEAeNiCHHEe BEpOSTHOCTEMH,
MaTeMaTHYeCKOE OXKUJAaHUE, AMUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CIlyyaliHOW BENWYMHBI, (QYHKIUM pPACHpeAeNieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTEJIbLHOTO W HOPMAJIBHOTO pPacHpeieseHUI;
YMEHHE WCIOIb30BaTh CBOWCTBA W3YYEHHBIX pacIlpenesieHui uis
peleHus 3aJay; 3HAaKOMCTBO C IOHSATHSMHU: 3aKOH OOJIBIIMX YHCEIl,
METOABI BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHHE TNPHUBOJUTH IMPHUMEPHI
HPOSIBJIEHUS. 3aKOHA OOJIBLIMX YHMCET B MPUPOJHBIX M OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONIEpUPOBATH MOHATHAMHU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHUll, YUCIO IepecTaHoBOK; OuHOM HbloToHA; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKACHUS JIJIsl PEILICHHS 3a71ay;
OLICHUBaTb  BEPOSATHOCTH  pPEalIbHbIX  COOBITHH;  COCTaBIIATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIPETUPOBATH NOJYYEHHBIA PE3YNIbTAT

YMeHue omnepupoBaTh IMOHATHAMM: TOYKa, HpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yria, IUIOCKUM Yroi,
JBYI'PAaHHBIA YroJI, TPEXTPAaHHBIA YroJI, CKPEIIMBAIOLIMECS IPSIMBIE,
MapaJuIeIbHOCTh U MEPHNEHAUKYISPHOCTD NPSAMBIX U IUIOCKOCTEH, Yol
MEXIY NPSMBIMH, YroJl MEXAY NPSIMOW M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 1O IIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXKY INIOCKOCTSIMH; YMEHHE UCIIOIb30BATh IIPU
peLIeHUH 33734 U3yueHHbIEe (DAKThl U TEOpEeMbI MJIAHUMETPUH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXAlOIIer0 MHpa; CTPOUTh
MaTe€MaTU4YeCKUe MOJCIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4N
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YMeHue onepupoBaTh MOHATHAMH: IJIOWAAb (GUTYpBI, 00BEM (UTYPBI,
MHOTOTPaHHUK, [TPaBWIBHBIII MHOTOTPaHHHMK, CEYEHNE MHOTIOI'PDAaHHUKA,
KyO, Mmapamjenenure], npusma, nupamuga, ¢Gurypa M HOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, ap, cdepa, miomans cepbl, MIONaIb
MOBEPXHOCTU MUPAMUIBI, NPU3MBI, KOHYCa, LMIMHIpa, 00BEM KyOa,

IIPSAMOYTOJIBHOTO TapajulelenuIea, MUpaMUIbl, MPU3MBbL, LUIMHAPA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHsS] KOHYCa W IMIMHIpA,
napajulelbHble OCH HMJIM OCHOBaHMIO, CEUYCHHE Iapa, IJIOCKOCTb,
Kacamomasacs cdepsl, LNWIMHApPA, KOHYCAa; YMEHHUE CTPOUTH CEueHHE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAaHHUKHU, (PUTYpPBI ¥ TOBEPXHOCTH
BpAICHUS, NX CEYCHHS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE NPUMEHSTH CBOICTBA T€OMETPUUECKUX (PUTYD, CAMOCTOSITEIBEHO
(bopMyIHpOBaTH ONpEAETICHNUS H3y4aeMbIX (DUTYD, BBIABUTAaTh THIIOTE3HI
O CBOWCTBAx M IMpU3HAKaX T'€OMETPUUYECKUX (HUTYp, OOOCHOBBIBATH WM
ONpoBepraTh HMX; yMEHHE IMPOBOAUTH KIACCUPUKAIMIO (QUTYp TI0
Pa3IUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJMMBIC JOMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTb IOHSATHSIMH: JIBUKEHHE B IPOCTPAHCTBE,
napajieNibHbI NePEeHOC, CUMMETPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MOA00Us, MOMO00HBIE (UTYPBHI; yMEHHUE
pacrio3HaBaTh paBHble M MOJOOHBIE (PUTYpHI, B TOM YHCIE B IPUPOAE,
HCKYCCTBE, apXHUTEKTYpE; HCIOJb30BaTh I'€OMETPUUYECKUE OTHOLIEHUS
OpU pelleHUH 33/]a4; HAXOAUTh I'€OMETPUUECKUE BEIMYUHBI (JJIUHA,
yroJs, IJoW@ab, 00bEM) IpPH pEUIEHUM 3ahad U3 JPYruX Y4eOHBIX
IIPEIMETOB U U3 PEAIbHOM JKU3HU; YMEHUE BBIUYUCIIATH T€OMETPUUYECKUE
BENTMYUHBI (JJIMHA, YTOJ, IUJIOMAab, 00BEM, IUJIOMIAL TOBEPXHOCTH),
UCTONb3Yysl U3yYeHHbIE (OPMYJIBI M METOMbI, B TOM 4YHCIE: IUIOLIA/b
MOBEPXHOCTU MHUPAaMUJIbI, IPU3MBI, KOHYCA, [IWINHAPA, IUIOMaAb chepsl;
00bEM Ky0a, MPSAMOYTOJBHOTO Mapajiesenunena, NUpaMuibl, MPU3MBIL,
WIMHApPA, KOHycCa, Iapa; yMEHHE HaXOJIUTh OTHOILIEHHE OOBbEMOB

NoJ00HBIX (uryp
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YMeHue onepupoBarh MOHATUAMU: IPIMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOpPOB,
NPOM3BEJCHNE BEKTOpAa Ha YHUCIIO, pa3jioKeHHe BeKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IIPOMU3BEACHUE, YOI MEXIY
BEKTOPAaMH; YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIA U KOOPAUHATHBIN METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajJad M 3aJad JPYyrux Y4eOHBIX

npeamMecToOB
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YMeHue BLI6I/IpaTB HOI[XO)IHIJ_II/Iﬁ MCTOH JId PCHICHUA 3adadu;
IMNOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B MH3YUCHUHW MNPUPOJHBIX U

OOIIIECTBEHHBIX ~TPOIIECCOB M  SIBJICHWN; YMEHHE pAacHO3HaBaTh




MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHE IPUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHUMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BBIYHCIICHUS

1.1 HarypanbHble u nesnple yncna. [Ipu3Haky 1enMMOCTH HEIbIX YHCel

12 Pammonanbupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JPpOOM, TIPOIECHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOU creneHu. JlelicTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ nenslM mokazaTteneM. CTelneHb C palMOHAJIBHBIM IOKAa3aTEJIeM.
' CaoiicTBa cTENeHU

15 CuHyc, KOCHHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapru(MbI

JlefictBuTenpHbIe YHCIa. ApH(METHYECKUE ONEpalud C JICHCTBUTEIbHBIMU
1.7 gucnamu. [IpuOmmKk€HHBIC BBIYMCICHHS, TPAaBWJIA OKPYTJCHUS, MPUKUAIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuveckne ypaBHEHUS

2.4 [TokazarenbHble U IoTapupMUUYECKIE YPaBHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmoHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IorapupMUIECKIe HEPAaBEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI




OyHKIWH U TpaduKu

Oynkius, crnocodsbl 3ananus QyHkiun. ['paduk ¢ynkuuu. Bzaumuo oOpaTHbIE

3 ¢ynkuuu. YétHneie u Heu€éTHbIe QyHKUMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHWi ¢yHkunu. Hymm ¢yHKumu.
3. [IpomMexxyTkH  3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYyHKIIMH.
' MakcuMymbl 1 MUHUMYMBbI QyHKIMM. HaunGomnpliee W HauMeHblIee 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennast ¢yHKIMS C HaTypallbHBIM M LeJbIM Toka3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaPuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. Acumntotel rpadukoB QyHkuuid. CBoiicTBa (GYHKIIHIMA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuieckas nporpeccun. opmyrna CI0XKHBIX MPOLIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre TPOM3BOMHONW K HCCIEAOBAaHHIO (PYHKIUI Ha MOHOTOHHOCTb MU
4.2 sKkcTpeMyMbl. HaxoxxaeHne HanOobIero 1 HauMeHbIIero 3Ha4eHus (PyHKIIMK Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoecTBO, oniepaliuy HaJl MHOKecTBaMu. Jlnarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

KoopauHaTs! 1 BEKTOPHI







