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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEaJbHbIX CUTYAllUH,
UHTEpPIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblii Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOUYEeCKue TuHuu: «Yucna
U BblUKCIEHU», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTE€MaTU4YecKoro aHainu3a», «MHo)kecTBa H© JIOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HAaTypajbHBIX, IIEIbIX,
palMoHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICYCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIHOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKW U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaXJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynbTaTe OOydYarouIMecss OBJAACBAIOT PA3JIMYHBIMU METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKA3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TAKKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHOil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass quHud «Hauvana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTb HX HauOONbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAu (GuUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJladaxX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHanM3a CIoCOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHUKE W UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMu
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBHIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS D3TUX MOJENIEH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJB3YETCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaNIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHWS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHAJTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble Mnepuoanyeckue Apoou. [lpumenenue npoOel W TPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIei 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPaBUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MIPEJACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJHOW MEepeMEHHOW. JlemeHne MHoroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3pdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHH.

HNppanunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3oBanue BbIpaX)eHH, CONEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI WU
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@®yHkius, crnocodbl 3agaHus (QyHkuu. B3anMHO o0O0partHble (QYHKIUU.
Kommnosummst pyskiuii. I'papuk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MHUHHUMYMBI
dbynkuuu. Hanbosnpiiee u HauMeHblee 3HaueHus: QyHKIIMM Ha IPOMEXKYTKE.

Jluneitnasi, KBaJpaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpoOIEccaXx M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
IIPOTpeCcCHU. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXecCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN AJIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 PazIUYHbIX O0JacTell HayKu W peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3a7ady U3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeuIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OINpPEIENIEHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOoOpPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB C€ MOMOLIBI0 U depeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEHICHHUM, pacCyXIeHHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (uU3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHHE TIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IIO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaiuu,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMsI, KPUTEPUU TTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUSHHH 0 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3IuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0je 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3ysbTaTa peleHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuH YYeOHbIX 3aJady, MNPUHUMATh IeIb COBMECTHOU
NeSATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (00CykaeHHS, OOMEH MHEHMHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PalMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUOHATBFHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
YUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CcBOOOIHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISL peLIeHUs 3a/1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuress 2 X 2 i BBIYUCIECHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U OINPEAECIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU;

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI JIJIsl MPEOOpa30BaAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM anmapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHMS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3UUUs GQyHKUMA, Tpaduk GyHKLIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeJabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUHUUA C HATypajdbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: MOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA IS PELICHUS
YPaBHEHUH;

CBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJi1  MCCIENOBAaHUA IMPOLECCOB |
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHX y4EeOHBIX MPEIMETOB U PeaIbHON
KHU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPUPOBATH MOHATHIMU: apuPMETHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUUECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JJISI PELIEHUs peajbHBbIX 3aJad MPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OIEpPUPOBaTh IOHATUSIMU: HENPEPBIBHBIE (PYHKIHUHM, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJIHBIE CyMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TMOJMYYUT CIIEIYIOITUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIBHBIM TeMaM padoueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4yMcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYJBI  JJIsi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuars palroOHaJIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIOJB30BAHUEM allfapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPUUIECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIYYIIErOo PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpuUMepe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
n/n NPOrpaMMblI Bcero Konrpoursre o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHO0KeCTBO IECTBUTEIbHBIX YNCEI.
1 MHorousnensl. PaniioHanbHble ypaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas GyHKIHS C 12 |
LIEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 |
HppanuonaibHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 |
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpruyeckue BIpaXXEHUS U 2 |
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MTPOTPECCHU 10 1
HenpepriBabie pynkiun. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
n/n NMPOrpaMmblI Bcero Konrpoarnrie o0pa3oBaTe/bHbIE Pecypchl
padoThI
| I'padpuiku TpuroHOMeTpHUUECKUX (PYHKITHIA. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
) I/ICCJ'IG,I[OBaHI:Ie GyHKIUH ¢ TOMOIIBIO ” |
MIPOU3BOTHON
3 ITepBooOpasHast 1 HHTETpaI 12 1
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 |
norapuMuyecKrie HepaBeHCTBA
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
5 MOKa3aTeNIbHBIX U JIOTApUPMUICCKUX 12 1
ypaBHEHUI
HatypanbHble U 1ie1ble YKclia 10 1
KommekcHbie uncna 10 1
3ara4ym ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie padoTsl

MHO}KeCTBO, OoIr€panru HaJ MHOXKCCTBAMHU U UX

1 . 1
CBOICTBa

2 Huarpammsl Ditnepa-Benna 1

3 [TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT O 1
annapara JJis peleHus 3aaad
Panmonansueie yncna. OObIKHOBEHHBIE U

4 JieCATUYHbIE JPOoOH, MPOLIEHTHI, 0ECKOHEUHbIE 1
HEepUOINYECKUe 1pooH
PanmonanbHble yncna. OOBIKHOBEHHBIE U

5 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1
MePUOIUUECKHE TPOOH

6 [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIlIeHUs |
MPUKIIAIHBIX 3a7a4

7 [Ipumenenne npobeii ¥ NPOLEHTOB ISl peIIeHUs |
MPUKIIAIHBIX 3a7a4

g JleicTBuTenbHBIE YKciia. PalimoHanbHbIE U 1
UppaluoHaIbHbIE YHCIIa

9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YyHCIIaMu

10 Moaynb A€HCTBUTENBHOTO YHCIIA U €T0 CBOMCTBA 1

11

[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIa
OKpYTJIEHUS, IPUKUKA U OLIEHKA pe3ynbTaTa




BBIYUCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-

12 paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorouieHsl OT OJHON EpeMeHHOM. [lenenne

15 MHOTO4JICHA Ha MHOT'OYJIEH ¢ OCTaTKoM. Teopema
besy

16 MHoOTro4JIeHBI ¢ TeNbIMHA KO3 QHUITHeHTaMHU.
Teopema Buera

17 Pewienue cucrem TUHENHHBIX YpaBHEHUN

18 Pewienue cucrem TUHENHBIX YpaBHEHUN
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUYECKUN
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

)1 [TpuMmeHeHne onpeaenuTeNns 1 PEIIEHUs CUCTEMbI
JIMHEUHBIX YPaBHEHUN

” Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

3 Pemenue npuknaaHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24 KonTtponbHas padora: "PanmonanbHble ypaBHEHHS

U HepaBeHcTBa. CHUCTEMBbI TMHEWHBIX ypaBHEHUN"




OyHKIH, CIOCOOBI 3aaHus GyHKIMH. B3aumMHO

25 .
oOparubie pyHkumu. Komnosunus ¢pyHkunit

26 I'paduk pynknmu. dnemMeHTapHBIC TPEOOPA3OBaAHUS
rpaduKoB PYHKIHI
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHHA

27 ¢ynkunu. Hynu yskuuu. [IpomexxyTku 3HaK
IOCTOSIHCTBA

73 Yérusie 1 HeuéTHBIC GyHKIMU. [leproanyeckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTU (YHKLIUU

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee
U HauMeHblIllee 3HaueHHe QYHKLHUU Ha IPOMEKYTKE

30 JluneliHasi, KBagpaTU4Has U JpOOHO-TMHEHHAsS
byHKIIIN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

1 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

33 Crenens ¢ nenslM nokasarenaem. buaom Herotona

34 Crenensb ¢ nensiM nokasareneM. bunom Herorona

35 CrenenHas GyHKIHS C HATypaJbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 KonTtponbhas padora: "Crenennas pynkuus. E€
cBoiicTBa 1 rpapuk"

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHH U
€ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHH U

€ro CBOICTBa




[IpeobpazoBaHust YMCIOBBIX BHIPAKEHUH,

39 COJIepKAIINX CTETIEHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU U KOPHU

41 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepIKAIINX CTETIEHH U KOPHU

42 Wppanuonansusie ypaBaeHusi. OCHOBHBIE METO/IbI
pelIeHus UPPAOHABHBIX YpaBHEHHH

43 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI
peLIeHHs HpPALlMOHAJIbHBIX YpaBHEHHM

44 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METOIbI
peLIeHHs] HpPaALlMOHAJIBHBIX YpaBHEHHM

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YpPaBHEHUN

46 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIIEHUN
UppalMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppalMOHATIBHBIX YpaBHEHUN

43 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIIEHUN
UppalMOHATIBHBIX YpaBHEHUN
CgoiicTBa u rpaduk KOpHs n-0il cTENEeHN Kak

49 ¢byHKIMU 0OpaTHOM CTENEHU C HaTypallbHbIM
rokazaresem
CgoiicTBa u TpaduK KOpPHS -0 CTENEHU KaK

50 GbyHKIIMHA 0OpaTHON CTENEHU C HATypaTbHBIM
nokazaresjeM

51 KonTponbhas pabota: "CBolicTBa u rpaduk KOpHs

n-oii crenenu. MppanyonanbHble ypaBHEHHS "




CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTENEM U €€

52 . 1
CBOWCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [IOKA3aTENEM U €€ |
CBOMCTBA

54 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ |
CBOMCTBA

55 [Noxa3zatenbHast pyHKIM, €€ cBOiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIUH U1 PELIICHUS |
ypaBHEHUU

57 Hcnons3oBanue rpaduka QyHKIUH U1 PEIICHUS |
ypaBHEHUU

53 [TokazarenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI 1
pelLIeHHs T0Ka3aTeIbHbIX YpaBHEHUN

59 [Toka3arenbHble ypaBHEeHUsS. OCHOBHBIE METO/bBI 1
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

60 [Toka3zarenbHble ypaBHEeHUsS. OCHOBHBIE METO/bBI 1
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

61 Konrponbnas pabora: "[lokazatenbHast QyHKIHSL. |
[ToxazarenbHble ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapugm uncna. CoiicTBa jJorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecaTuuHbIe U HATYypaJIbHBIE JTOTapH(PMBbI 1

67 [IpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX ]
Jorapupmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX 1




Jorapumbl

[IpeobOpazoBanue BeIpaxXeHUM, COEePKAIINX

69
J0rapupmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

7 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUS
ypaBHEHU U

7 Hcnonp3oBanue rpaduka QyHKIMH U1 PEIICHUS
ypaBHEHUH

74 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
perieHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIC METO/IbI
pelieHus JorapupMUUECKUX ypaBHEHHUM

77 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHUIN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

20 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YNCIIOBOTO
apryMeHTa

31 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC YUCIIOBOTIO
apryMeHTa

%) ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC YMCIOBOTO

aprymeHTa




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

83 1
aprymeHra
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHNE
84 TPUTOHOMETPHUECKUX (PYHKIIHA YUCIOBOTO 1
aprymeHra
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE
85 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
90 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
91 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
92 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
93 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
96 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
98 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
101 KonTtponbhas padora: "Tpuronomerpuueckue |
BBIPa)KEHUS U TPUTOHOMETPUYECKHE ypaBHeHUS"
102 [TocnenoBateabHOCTH, CIOCOOBI 3aJaHUS 1

ocjenoBarelbHocTe. MeTo1 MaTeMaTHYECKOU




WHIYKIUU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MoCJIeI0BaTeIbHOCTH. VIcTopus aHanu3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 I'eomerpuueckas nporpeccust 1

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas |
nporpeccust

107 CyMMa 0ecKOHEUHO yOBIBaIOIIEH reOMETPUUECKOM |
IIPOrpeccuu

108 JIMHENHBIN ¥ YKCHOHEHUMAIIbHBIA pocT. Hucio e. |
PopMyia CII0KHBIX IPOLIEHTOB

109 JIMHENHBIN 1 SKCHOHEHUMANIbHBIA pocT. Yuco e. |
®dopmya CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s petieHus 1
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 KonTponbnas pabota: "[locnenoBarenbHOCTH U |
nporpeccun"

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IpaduKOB GyHKIMN 1

114 CaoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3Ke 1

115 CaoticTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1

116 Mertoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 Metoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

118 Mertoa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1

119 [TprmeHeHne CBOMCTB HEMPEPHIBHBIX QYHKIUH [ 1

petieHus 3amaaq




[IpumeHeHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS

120 1
pelieHus 3a1ad
121 [lepBas u BTOpast npon3BOIHbIC PYHKIUU 1
122 OHpelleJIeHI/If?, reOMETPHUECKUI CMBICTT |
IPOM3BOIHOM
123 Onpenenenne, GU3MUECKUNA CMBICI MPOU3BOTHON 1
124 YpaBHeHUE KacaTeNbHOW K TpaduKy HyHKIIHH 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUA 1
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
127 [IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMIA 1
128 [Tpon3BoiHast CyMMBI, TPOU3BEICHMS, YACTHOTO U !
KOMITO3UITUH (PYHKITHIA
129 [IpousBoaHast CyMMBI, POU3BENICHHS], YACTHOTO !
KOMITO3UITUH (DYHKITHIA
130 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO H |
KOMIIO3UIIMHU (PYHKIIHH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA: |
"VpaBHenus"
133 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIINS 3HAHU: |
"OyaKIMR"
134 Hrorosast koHTpOIBHAS paboTa 1 1
135 Hrorosast koHTpOIBHAS paboTa 1 1
136 [ToBTOpenme, 0600IIeHNE, CHCTEMAaTH3alIHsl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

| Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U |
rpaduku

) Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U |
rpaduku

3 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U |
rpaduku

4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U |
rpaduku

5 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U |
rpaduku

6 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C |
MIOMOUIBIO0 TPUTOHOMETPUYECKOU OKPYKHOCTHU

7 OT100p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C |
MOMOIIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU

g OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C |
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

9 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

10 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

11 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

12 Pemenne TpuroHOMeTpUUECKUX HEPABEHCTB 1

13 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

14 KonTtponsnas padora: "I'paduku 1 1




TPUTOHOMETPHUYECKUX (QYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"

[Ipumenenue npou3BOIHON K UCCIIET0BAHUIO

15 (GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
16 [IprumeneHne npou3BOIHOM K UCCIEA0BAHUIO
(GyHKIIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
17 IIprumeneHne npou3BOIHOM K UCCIEA0BAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
13 [IpumeneHnne npou3BOIHOM K UCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
19 [IpumeneHnne npou3BOIHOM K UCCIEA0BAHUIO
(byHKIMIT HA MOHOTOHHOCTh M 9KCTPEMYMBbI
20 [IpruMmeHeHune nporu3BOJHON K UCCIIEA0BAHUIO
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
71 Haxoxnenne HanOOJIbIIEr0 ¥ HAUMEHBIIIETO
3HAuEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3Ke
2 Haxoxnenne HanOOJIbIIEr0 ¥ HAUMEHBIIIETO
3HAuEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
3 Haxoxnenne HanOOJIbIIEr0 ¥ HAUMEHBIIIETO
3HauEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
24 Haxoxnenne HanOOJIbIIEr0 ¥ HAUMEHBIIIETO
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3KE
)5 Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO
3HAYCHUsI HEIPEPHIBHOW (PYHKITUU HA OTPE3KE
26 Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO
3HAYCHUsI HETIPEPHIBHOW (PYHKITMH HA OTPE3KE
7 [IpruMeHeHrne nporu3BOIHOMN ISl HAXO0XKICHUS

HanJIydmero peuICHu B IPUKIIAJHBIX 3aJjadax




IIpumeneHre npou3BOIHOM [l HAXO0XKACHUS

28 HAWIy4Ilero peleHus B IPUKIIAIHbIX 3a/1a4ax
[IpumeneHne npoU3BOIHOM ISl ONPEAECIICHUS

29 CKOpPOCTH U YCKOPEHHUS ITPOLIECCA, 3aJaHHOTO
dbopMyIoit uiu rpadpuKomM

30 Komnosunus ¢pyHkuumit

31 Komnosunus ¢pyHkuumit

32 Komnosunus ¢pyHknmit

13 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

34 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

35 KonTtponsHas padora: "MccienoBanue QyHKITHI ¢
MIOMOIIBIO TPOU3BOTHOM"

36 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

37 [TepBooOpazHbie aneMeHTapHbIX (GyHKIMHA. [IpaBuia
HaXO0’K/JICHUs IepBOOOPA3HBIX

38 [TepBooOpazHbie neMeHTapHbIX (GyHKIMH. [IpaBuia
HaXO0’KJICHUs IepBOOOPA3HBIX
[TpuMmeHeHne TPON3BOJHON IJIs ONPEACIICHUS

39 CKOPOCTH M YCKOPEHUS IPOoLECCa, 3aJaHHOTO
dopmyoit unu rpaduxkom

40 Hurerpain. I'eomerpuyeckuii CMbICI MHTETpasa

41 Boruncnenue onpeneia€HHOro HHTErpana mno
dopmyne Herorona-Jleitbnuia

42 Brruncnenue onpeneia€HHOro HHTErpaia mno




dopmyne Herorona-Jleiitbauia

[Ipumenenne nHTErpaia s HaX 0K IACHUS

43 .
IUIOINAACH TUIOCKUX QUTYp

44 [Ipumenenue nHTerpana s HaxoXAeHUsI 00bEMOB
FEOMETPUUECKUX TEIl

45 [Tpumeps! pemennii mudepeHamTbHbIX
ypaBHEHU U

46 [Tpumeps! pemennii mudpepeHaITbHbIX
ypaBHEHUU
MaremaTnueckoe MOJEINPOBAHUE PEaJIbHbBIX

47 MIPOIIECCOB C TOMOIIBIO AU(PEepEeHIINATHHBIX
YpaBHEHUN

43 KoHntposbnas padota: "[lepBoobpasznas u
uHrerpan"”

49 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIbHBIX
HEPABEHCTB

50 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIbHBIX
HEPABEHCTB

51 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIbHBIX
HEPABEHCTB

5 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIBHBIX
HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIIeHUs JIorapu(HMUIECKUX
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX
HEPABEHCTB

55 OcHOBHBIE METO/IbI PEILIEHUs JTorapuPMUIECKUX

HEpPaBEHCTB




OCHOBHBIE METO/IbI PEIICHUS JTOTapu(PMUIECKUX

56
HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLIEHUS] UPPALUOHATIBHBIX
HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIBHBIX
HEPABEHCTB

61 I'paduueckue MeTob! pereHus: UppaloHaIbHbIX
YpaBHEHUU

& ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
YpaBHEHUU

63 I'padrueckue MeTo bl pelIeHNs TOKa3aTeIbHbBIX
YpaBHEHUU

64 ['padrueckue MeTo bl pelIeHns TOKa3aTeIbHbBIX
HEPABEHCTB

65 I'paduueckue MeTo bl pelIeHUs JOrapuPpMUIECKIX
YpaBHEHUNU

66 I'paduueckue MeTo bl pelIeHns J0rapuPpMUIECKIX
HEPABEHCTB

67 I'padmueckue MeTo bl pelIeHNus JOrapuPpMUUECKIX
HEPABEHCTB

68 I'padmueckue MeToIbl pelIeHHs TOKa3aTeIbHbIX U
norapu(MHUUECKUX YpaBHEHUN

69 ['padmyeckue METOABI peLICHHS MTOKA3aTeIbHBIX U

Jorapu(pMHUUECKUX ypaBHEHHH




I'paduueckue MeTO Bl pelIeHUs TOKa3aTeIbHBIX U

70 norapupMHUECKUX HEPABEHCTB

71 I'paduueckue MeTO Bl pelIeHUs TOKa3aTeIbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB

7 KonTponpHas padora: "UppannoHalbHbIE,
MOKa3aTeIbHbBIC U JIOTapru(PMUIEeCKHe HepaBeHCTBA"

7 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCUIIBEHBIC CHCTEMBI i CHCTEMBI-CIICCTBUS

74 CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHEIE CHCTEMBI H CHCTEMBI-CIASACTBUS

75 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEW palliOHaIbHBIX YPABHEHMI

76 OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
COBOKYITHOCTEW MOKA3aTeNbHBIX YPaBHEHUN

77 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX YPaBHEHUN

73 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM NTOKA3aTEIbHBIX YPABHEHUI

79 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHM

20 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHH
[IpuMeHeHne cucTeM K PeIIeHUI0 MaTeMaTHYECKUX

. 3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHBIX 00JacTell HAyKH 1
peaNbHOM KU3HU, HHTEPIIPETAIUS MTOTYISHHBIX
pEe3ynbTaTOB

2 [IpumeHeHne cucTeM K perieHru0 MaTeMaTHIeCKIX

3a/1a4 ¥ 3a7a4 U3 Pa3IMIHBIX 0071acTel HAYKH U




peanbHOM )KU3HU, UHTEPIIPETALUs IT0TYyYEHHBIX
pe3yabTaToB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IUnYHbIX

83 oOnacTell HayKu U pealbHOM KU3HH, !
MHTEPIIPETALNS TOJTYYEHHBIX PE3yIbTaTOB
KoHntpoinbHast padora: "CucTemMbl pallmOHAIbHBIX,

84 HMppaldoOHaJbHbBIX MTOKA3aTEIbHBIX U 1
jorapupMUUEcKUX ypaBHEHU"

85 Harypasbnbie u nensie ynucia 1

86 Harypanbnble u nensie yucna 1

87 [TprMeHeHre TPU3HAKOB IETUMOCTH IIENIbIX YHCEeT 1

88 [TprMmeHeHre TPU3HAKOB IETUMOCTH IENIbIX YHCEeT 1

29 [IpyumeHeHne MPU3HAKOB AETMMOCTH IEJIBIX YHCEI: 1
HO/l mn HOK

90 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEBIX YUCE: |
HO/l u HOK

91 [IpuMeHeHre NPU3HAKOB ACTUMOCTH LEIbIX YHCEL: |
OCTaTKH MO MOJYJIIO

9 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEIbIX YHCEIL: |
OCTaTKH MO MOJYJIIO
[IpuMeHeHne npU3HaKOB ASIUMOCTH LETbIX YHCEIL:

93 anroput™ EBKiMaa Ui pelieHus 3a/1a4 B LENbIX 1
qucIax

94 KonTtponbHas padora: "Teopus nenbix yncen” 1
KomrmnekcHeie uricna. Anrebpanyeckas u

95 TpUTrOHOMETpHUecKas (HOPMbI 3aITUCH 1

KOMIIJICKCHOI'O YHCJIa




KommuiekcHbie uncna. Anrebpandeckas u

96 TpUrOHOMETpHYecKast (HOpMBI 3arnucu 1
KOMILIEKCHOIO YHCIIA

97 Apudmernueckre onepanu ¢ KOMILTICKCHBIMU 1
YyHClIaMu

08 Apudmernueckue onepanu ¢ KOMILTICKCHBIMU 1
YHCIaMU

99 N306pakeHne KOMIJIEKCHBIX YHCEN Ha 1
KOOPJIMHATHOM MJI0CKOCTH

100 N300pakeHre KOMIUIEKCHBIX YUCEN Ha |
KOOPJIMHATHOM MJI0CKOCTH

101 ®opmyna Myaspa. Kopau n-oii crenenu u3 |
KOMILJIEKCHOT'O YHCIIa

102 ®opmyna Myaspa. Kopau n-oii crenenu u3 |
KOMIUIEKCHOTO YHMCJIa

103 [TpMeHeHNEe KOMIUIEKCHBIX YMCEI [l PEILICHUS |
(GU3NYECKUX U TEOMETPUUYECKHX 3a7a4

104 Konrponbnas pabora: "KommiekcHsie yncna 1

105 PaunonansHbIe ypaBHEHMS C IapaMeTpaMu 1

106 PaunonanbHbIe HEPABEHCTBA C IIapaMETPAMHU 1

107 PauyoHnanbHbIE CUCTEMBI € ITapaMETPAMU 1

108 WppannonaibHble ypaBHEHHUs, HEPABEHCTBA C |
napaMeTpamu

109 HppanuonaibHble CUCTEMBI C TapaMETPaMHU 1

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napaMeTpamu

111 IToka3arenbHbIE CUCTEMBI C ITAPAMETPAMHU 1




Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C

112 1
napaMeTpamu

113 JlorapugpmuuecKkue CUCTEMbI ¢ TapaMeTpamMu 1

114 TpuroHomeTpudecKue ypaBHEHHUs C IIapaMeTpaMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuUroHomeTpruuecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoenwne u ucciieOBaHNE MAaTEMATHUECKUX

117 MOJEJEN PeANbHBIX CUTyallUi C TOMOIIBIO 1
YPaBHEHUH € ITapamMeTpamu
[TocTpoenwne 1 UcCiIeIOBaHHE MaTEMATHUYSCKUX

118 MOJIEJIEN PEANbHBIX CUTYallMid C OMOILBIO CUCTEM 1
YpaBHEHUH C MMapaMeTpamu
[TocTpoenwne 1 UcCiIeIOBaHHE MaTEMATHUYSCKUX

119 MO/IeJIel pealIbHbIX CUTYALMI C TOMOIIbIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu

120 KonTponbnas pabota: "3anaun ¢ mapamerpamu” 1

121 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: ]
"VpaBHeHus"

122 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: ]
"VpaBHeHus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: ]
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allls 3HAHUN ]
"HepaBencraa"

125 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HAHUMN: ]
"Hepasenctna"

126 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allksl 3SHAHUMN: 1




"HepaBencrBa"

IToBTOpenue, 00001EeHNE, CUCTEMAaTU3als] 3HAHUH]:

127 "ITponsBoaHas u €€ npuMeHeHue" !
128 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alMsI 3SHAHUN |
"ITponsBoaHas u €€ npuMeHeHue"
129 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3allMsl 3SHAHUN |
"ITponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA: !
"NuTerpain u ero npuMeHeHue"
[ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA:
131 IR 1
[ToBTOpenue, 0600IICHNE, CUCTEeMATH3AIHS 3HAHUA:
132 IR—— 1
[ToBTOpenue, o6o01IeHNE, CUCTEMAaTH3alMs 3HAHUI:
133 R 1
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 WToroBas KOHTpoOJIbHAsA paboTa 1 1
136 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeJ'II)H()ﬁ NnmporpaMmmabl CpeaHET0 oﬁmero 06pa30BaHI/Iﬂ

Yucna 1 BEIUMCIIEHUS

1.1

OnepupoBaTh MOHATHSMH: PpALUOHAIBLHOE U JIEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JECATUYHAs APOOb, TPOLEHTHI

1.2

BemonHATE  apudMeTHdeckue  Oomepalud  C  PAalUOHANBHBIMH |
JEHCTBUTEIbHBIMU YU CIIAMH

1.3

BoinonHATe npuOIMKEHHBIE BEIUMCICHMS, UCIIOJIb3YS IIPABUIIA OKPYTJIEHUS,
JieNaTh NPUKUAKY U OLIEHKY pe3ysbTaTa BEIYACICHUN

1.4

OnepupoBaTh NMOHATUSIMU: CTENEHb C ILIEJIBIM IIOKA3aTEleM, CTaHJapTHas
¢opMa 3amnMcu JIEHCTBUTENIBHOTO 4YMCIa, KOPEHb HATypaJbHOM CTEIEHH;
UCMOJIb30BATh MOAXOAILYI0 (OPMY 3aIUCH JAECHCTBUTEIBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3a7a4 U MPECTABICHHS JaHHbBIX

1.5

OnepupoBarh NOHATUAMH: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YIJIA;
UCMOJb30BaTh  3allCh  MPOU3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU

ypaBHeHI/IH " HECpPABCHCTBA

2.1

OnepupoBaTh NMOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LENOE,
palnoHaIbHOE, MppalMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUHN U pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

BoinmonHATe npeoOpa3oBaHus 1ENbIX, PAllMOHATIBHBIX M UPPALMOHATIBHBIX
BBIDQ)KEHUII W pemaTbh OCHOBHBIE THIIBI LEJbIX, PalUOHAIbHBIX U
HMPPALMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB

2.4

HpI/IMCHHTL ypaBHeHm[ nu HepaBeHCT Ba JIA pemeHI/m MATECMATHYCCKUX
3a/1a4 ¥ 3a71a4 U3 Pa3TudHBIX 00JaCTel HAYKW M peaTbHOM KU3HU

2.5

MopenupoBaTh peanbHBIE CHUTYallMd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPQ)KECHMS, YPAaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJa4M, MCCIEI0BATH
MTOCTPOCHHBIE MOJIEINIU C HCIIOIH30BAHUEM allllapara aireopsl

OyHKIUH U TpapuKH

3.1

OmnepupoBaTh MOHATUAMH: (PYHKIHS, CIOCOOBI 3aaHus (PYHKIIMU, 00JIaCTh
OTIpeNieIeHUs W MHOXKECTBO 3HAaYeHMH (QyHKIuH, rpaduk QyHKIUH,




B3aUMHO OOpaTHbIC (PYHKITUN

OnepupoBarb MNOHATUSAMU: UYETHOCTb W HEUYETHOCTh (PYHKLIMH, HYIH

32 (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 peleHUsT ypaBHECHUIH
34 CtpouTth 1 yuTaTh rpaduKu JUHEHHON (PYHKIIUH, KBAIPATHIHON (YHKIIUH,
CTENIEHHOMN (YHKIIMH C LEJIBIM IT0Ka3aTeleM
Ucnonb3oBate rpaduku (QyHKUMHA [UIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEI MpH pEIIeHUU 3a4ad M3 JIPYTHX Y4YeOHBIX MPEIMETOB U
peasIbHOM JKU3HH, BBIpAXKaTh POPMYIaMH 3aBUCUMOCTU MEXIY BEIMUYNHAMU
4 Havana matematuyeckoro ananusa
41 OnepupoBarh MOHSATHUSAMH: TIOCIEIOBATEIBHOCTh, apuUpMeTHUecKas H
' reoMeTpuyecKas mporpeccuu
40 OnepupoBarh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TIEOMETpPHUYECcKas
' nporpeccusi, cyMmma 6€CKOHEYHO yOBIBAIOIIECH reOMETPHUECKOM MPOrpeccun
43 3amaBaTh OCIEI0BATEILHOCTH PA3IUYHBIMU CIOCO0aMu
44 Hcnonb3oBaTh CBOICTBa MOCIENOBAaTENLHOCTEM U Mporpeccuid s
' pelIeHus pealibHBIX 3314 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATHIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMHU
Hcnonbs30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar i ONUCAHUS
5.2 peanbHBIX TPOLIECCOB U SIBICHUH, MPU PEIICHUU 3a7a4 U3 APYTUX yueOHBIX
MpeIMETOB
53 OnepupoBarh  TOHSATUSIMU:  OMpENEICHHE,  TeopeMa,  CIEeACTBUE,
JTIOKa3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPoBePSIEMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yabTara
1 Yucna 1 BEIYUCICHUS
OnepupoBaTh MOHATUSMH: HATypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JIEIMMOCTH ITEJBIX YHCEN, PA3JIOKEHHWE 4YHCIA Ha TPOCTHIE
MHOXUTENH JIJIs1 PEIICHUS 3a71a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PAIMOHATIBLHBIM [TOKA3aTeIEM
13 OnepupoBaTh NOHITUAMU: JIOrapudM Uucia, AECATUYHBIC U HATypaJbHbIE
' sorapu(MbI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [IpumensTh cBOMCTBa CTENEeHW [UIsi TPeoOpa3oBaHUsl  BBIPAKEHUH,




ONEepUpPOBATh TOHATUSMHU: TIOKA3aTEJIbHOE YPaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUH U HEPABEHCTB

22

BoimonusATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpXKAIIUX JOrapudMsl;
OIEpUPOBATh MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPaBHEHUHN U HEPABEHCTB

2.3

HaXO,I[I/ITB peICHUA HpOCTCfIH.IPIX TPUTOHOMETPUUCCKUX HCPABCHCTB

24

OnepupoBarh NOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHUN U e€ pelIeHHE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH AJI pEHICHUS MPAKTHUECKUX
3az1a4

2.5

Haxonute pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN PAallMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MopenupoBaTh pealbHbIe CUTYyalldd Ha S3bIKE alreOpbl, COCTaBJISATH
BBIPAYKCHHS, YPaBHEHHUS, HEPABEHCTBA M CUCTEMBI IO YCJIOBHUIO 33Ja4H,
HCCIIEI0BATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIUH U TpaPuKH

3.1

OnepupoBarh MOHATUSAMH: TepHOAWYECKass (DYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHWH, TOYKH HKCTpeMyMa (yHKIMH, HauOoibliee |
HaMMEHbIIee 3HaYeHUS (DYHKIIMM HAa MPOMEXKYTKE; HCIOIB30BaTh MX IS
uccnenoBaHus GpyHKIMH, 3aJaHHOM rpaduKoM

32

OnepupoBaTh HNOHATHUAMM: TPaQUKH MOKa3aTEIbHOMN, JOrapupMHUUECKON U
TPUTOHOMETPUYECKUX (DYyHKIMI; u300pakaTb HUX Ha KOOPAWHATHOM
IJIOCKOCTH M UCIIOJIB30BATh JUIsl PEIICHUS] YPAaBHEHUIN U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)KU JIMHEHHBIX ypaBHEHHM
U MCTI0JIb30BaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

34

Hcnonb3oBate rpaduku (yHKIMHA A7 HCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH U3 JPyruX y4yeOHBIX TUCLUIINH

Hauana MaTemMaTH4ecKOro aHaimnsa

4.1

OmnepupoBarh MOHATUSAMH: HEMIPEPbIBHAS (QYHKIUS, TPOU3BOAHAS (DYHKIIUH;
UCMOJIb30BATh F€OMETPUUECKUN U (PU3MYECKHH CMBICT MPOM3BOIHOM IS
pelieHus 3a1a4y

4.2

Haxomuteh  mpou3BOAHbIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (YHKIUIT

43

Hcnonb3oBaTh  NPOM3BOAHYIO  JJIE  HUCCIENOBaHWS  (QYHKIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSTHh PE3yJIbTaThl UCCIEIOBAHUS K
MTOCTPOECHUIO TPaPUKOB

4.4

Hcnons3oBaTh OPOU3BOJHYIO JII HAXOXKIACHUA HAWIYUYIICTO PCHICHUS B
MPUKIAAHBIX, B TOM YHUCJIC CONUMAIbHO-O9KOHOMHNYECKNX, 3a1a4dax

4.5

OmnepupoBaTb NOHATUSAMM: IE€pBOOOpa3Has M HUHTErpan; IOHUMATh
reOMETPUUECKUH U (PU3UUYECKHI CMBICI HHTETpaja

4.6

Haxoaute mepBooOpa3Hbie 3JIEMEHTAPHBIX (QYHKINN, BBIYUCISTh WHTETPAT
o ¢opmyne HeroTona — Jleitbauia




4.7

Pemrats MMPUKJIAAHBIC 3aga4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECCKOIO U
(bl/ISI/ILIeCKOFO XapakTepa, CpeacTBaM MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pannonanehpie  unciaa. OOBIKHOBEHHBIE U JIECATUYHbIE JPOOM, IPOLIEHTHI,
11 OeCKOHEeUHbIE MMEePHOANYECKHE APOOH. ApupMETHYECKHE ONIEPallui C PAlMOHATEHBIMU
’ qucaaMy, IpeoOpa3oBaHus YMCIOBBIX BhIpaxeHUH. [Ipumenenue nqpobeit u mporeHToB
JUIS PELLIEHUs IPUKIJIAJHBIX 337a4 U3 Pa3IMUHBIX OTPACIEe 3HAHUI U pealIbHOM JKU3HU
JlelicTBUTENbHBIC YKCia. PanoHanbHble U HppalMoHalbHbIe Yucia. Apudmerndeckue
1.2 | omepauuu ¢ JelcTBUTENbHBIMH 4YMciaaMu. [IpuGnuxEHHbIE BBIYMCICHUS, MpaBUIIA
OKpYIJICHUS, IPUKU]IKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenens ¢ 1enbIM nokaszareneM. CtannapTHas popma 3anucu 1eHCTBUTEIbHOTO YUCIIA.
1.3 Hcnonb3oBanue noaxojsiieil (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN JAJS PelICHUs
MPaKTUYECKHX 3aJ1a4 U MPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apudmerndecKumMu
' KOPHSIMH HAaTypajIbHOU CTEEHU
L5 CuHyC, KOCHMHYC U TaHI€HC YHCIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE TPe0Opa30BaHU
29 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyJIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHHMe HepaBeHCTBa. MeTon
' HHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimoHaNbHBIX YpaBHEHUN U HEPAaBEHCTB
2.6 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN
27 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEILIEHUIO0 MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peabHOM KU3HU
3 OyHKIMH U TpaduKu
31 OyHKIUA, cnocoObl 3amanus GyHKuuH. ['paduk Qyaknuu. BzammHO oOpaTHBIE
’ byHKIHH
39 OOnacte ompenesneHuss M MHOXeCTBO 3HaueHMM ¢yHkuuu. Hynmu ¢yHkuum.
' ITpomexyTKkH 3HaKONOCTOAHCTBA. YETHBIC U HEYETHBIE (PYHKLIUU
3.3 Crenennas (GyHKIMSI C HATYpPaJbHBIM U LIETBIM ToKa3areneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpadyK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuyeckasi OKPYXHOCTb, ONpEICICHHWE TPUTOHOMETPHUYECKUX (DYHKIUH
' YHUCJIOBOI'O apryMEHTa
4 Hauana marematuueckoro anainsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl  IOCIEN0BAaTENbHOCTEH. MOHOTOHHBIE
' [IOCJIEI0BATEIbHOCTH
Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromas
40 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH Te€OMETPHUECKON
' nporpeccuu. Popmyna CIOXKHBIX HPOLUEHTOB. Mcmonp30BaHME NTPOrpeccuu Jis
pelIeHus peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamH. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO —afmapaTta i ONHMCAHHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUYeOHBIX MPEAMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
1.2 Crenens ¢ pallMOHaNBHBIM MOKa3arenaeM. CBOKCTBA CTENIEHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUil, copepKalux Jorapumbl
2.2 [TpeoOpa3zoBanre BbIpaKEHHM, COIEpPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
26 CucreMbl TMHENHBIX ypaBHEHUN. Permenne npukiaaHbIx 3a1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)38 [IpumeneHnne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYSCKUX 3aad
' W 3aJ1a4 U3 Pa3TUYHBIX 001acTe HAyKH M peallbHOM KU3HU
3 DOyHKINUK U TpaPUKH
Oynaknus. [lepuwognyeckue dyaknun. IIpoMeKyTKH MOHOTOHHOCTH (YHKIIHH.
3.1 Makcumymbl U MuUHUMYMBI GyHKIuU. HaunOonbliee M HauMeHblllee 3HaYCHHE
(GYHKLINU HA TPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpadUKu
3.3 [TokazaTtenpHas u orapudmudeckas GyHKINH, KX CBOMCTBA U Ipaduku
34 Hcnonb3oBanue rpadukoB PyHKIUHN I PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIMI A7 UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPHU PEIICHUU 33Ja4 M3 JPYruX Yy4eOHBIX MPEAMETOB H
peaJbHON KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpownsBoanas pyHkuuu. ['eomerpruecknii 1 PU3NUECKUIA CMBICI IIPOU3BOTHON
43 [TpousBoaHbIe dMeMEHTApHBIX QYyHKIMA. DOpMYyNIbl HAXOXKICHHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (YHKIUI
[IpumeHeHre TPOU3ZBOMHON K UCCIENOBaHUIO (GYHKIUH Ha MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. Haxok/ieHue HamOONbIIero U HaWMMEHBIIEro 3HadeHHsl (YHKIMH Ha
OTpe3Ke
[TpyuMeHeHre MPOU3BOTHON ISl HAXOKICHUS HAMIYYIIer0 PElICHUs B MPUKIATHBIX
4.5 3aayax, Ui ONpEIENIeHHUs CKOPOCTH Tpolecca, 3aJaHHoro ¢GopMyiaol win
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reoMmerpuueckuil U pusmdeckuii cMbIci. Beraucienue uHTerpana mo

dbopmyrne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHus

BnageHne MeromamMu J0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a1ad;
yMeHHE (QOpPMYJIUPOBATH U ONEPUPOBATh IOHATUAMHU: OIpPEJEICHUE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIIUH;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCYKIEHUN; YMEHHE OIEpPHUpPOBAThH
MOHSTHSMM: MHOKECTBO, TIOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
ONMCAHUS PEATBHBIX IPOLIECCOB U SIBJICHUM U IPU PELIEHUM 3a/1ad, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a]1aBaTh
U ONMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; HCIIONIB30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0Ee YHCIO,
CTETIEHb C IIeJIbIM IOKa3aTesleM, KOpeHb HaTypajJbHOW CTENEHH, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTEeIeHb C JEHCTBUTEILHBIM TOKa3aTeleM,
JorapupmM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK IO MOYINIO, PAlHOHAIBHOE YHCIIO, HPPAIHOHATIBHOE YHCIIO,
MHOXECTBAa HATypaJbHbIX, IENbIX, paAlMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrces; yMEHHUE MCIIOJIb30BaTh PU3HAKH JIETMMOCTH, HANMEHBIINH 00TIHid
JenuTeNh W HauMeHblllee oOlee KpaTHoe, alropuT™M EBkinuaa npu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
pAallMOHANBHBIX ~ BBIP@KCHWH; yMEHHE  ONEpPUpOBaTh  IMOHATHIMU:

noCIaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccusda, TreoMCTpruICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPUYECKasi IPOTPecCHs;
yYMEHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOILBIO
PEKYppPEHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATh MOHIATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauueckas); yMeTb
IPOU3BOUTH apU(METHUECKHE JCHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBaTh
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTeNb  MaTpHILb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh MOHATHAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHWS,
HEPABEHCTBA M CUCTEMbl C IOMOIIBIO pa3JIMYHBIX IPUEMOB; pEIIATh
YpAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1apaMeTpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELICHUS MaTEeMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (PyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI I'paduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyeckuil CMbICII MPOM3BOAHOM, TNepBoOOpa3Has, ONpPEACIEHHBIH
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXoAUTh HauOOJbIIME W HaUMEHbIINE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BaHMEM arapara MaTeMaTHYecKOoro
aHauu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAaWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCJIE COLMUAIBHO-DKOHOMUYECKUX U

(bu3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACINPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (PYHKIUMHA, JMHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUUECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TMOKa3aTeslbHaAs U
jgorapupmuueckass (QyHKLUHMH; YMEHUE CTPOUTh TIpaUKH H3Y4EHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJIb30BaTh TpadUKK Ui U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHUH 3a7a4 W3 JIPYruX Y4eOHBIX MPEIMETOB W 3a7a4 U3 peaabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (pYHKIHMI JUIs peuieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHWMEM  ammapata  anreoOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJpIllee U HaMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, WHTEPIPETUPOBATH
uH(OpMaIKIo, PEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMMIl W  JuarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBbIE, B TOM YHCJIE C NPUMEHEHHEM TpapUuecKux
METO/OB U AJIEKTPOHHBIX CPEJCTB; rpaMuecKu MCCIe0BaTh COBMECTHbIC

HaOJII0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSTHOCTh C MHCIIOJIB30BaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpOATHOCTEH, (GOpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, koMmOuHATOpHBIE (akThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEPOSITHOCTEH,
MaTeMaTU4eCcKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHEHHE
CIlyualiHOW  BENUYMHBL, (YHKIUM paclpeieieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS pelIeHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIO  TEPeCcCTaHOBOK; OuHOM  HbrOTOHA; yMEHHME  NPHUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUIA PEIICHUS 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUSAMH: TOYKA, MpsMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBII
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAIOIIKECS MPSAMbIC, NapaJUIEIbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YroJd MEXIY IUIOCKOCTSIMU,
pacCTOssHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMHU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJIb30BATh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTH MaTEeMaTHYECKUE
MOJEIN C TOMOLIBI0 TEOMETPUYECKUX TIOHSITUM U BEJIUYMH, PEIIATh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUIYpBl, 00BEM (UTYPHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleNieNueaa, HTUPaMUAbl, MPU3MbI, LHIMHJIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCJbHbIE OCH HWJIWM OCHOBAaHHWIO, CCUYCHHUEC 1IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHHUKH, (DUTYpBI M MOBEPXHOCTH
BpAICHUS, UX CEUCHHs], B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CaAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeAeICHU U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napaulelbHBI MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOA00Ws, MOM00HBIE (UTYPBI; yMEHUE
pacno3HaBaTh paBHBIC M MOJOOHBIC (UTYPHI, B TOM YHCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATH T€OMETPUIECKHE OTHOIICHUS TIPH
pEUICHUH 3ajay; HaXOAUTb TI'C€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEUICHUH 33434 U3 JPYTUX y4eOHbIX MPEAMETOB U
U3 peajbHOM KHM3HM; YMEHHE BBIUUCIATH TI'€OMETPUUYECKUE BEIUYMHBI
(umHA, yroj, mOHIagb, OO0BEM, IUIOMIAJ b HMOBEPXHOCTH), HCHOIb3YS
U3yyeHHbIE (GOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMU/Ibl, MPU3MBI, KOHYCa, LUWIMHJIpA, Miouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6&'31/10}/,
CKaJILIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJdI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATh BeKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ METOJ

JJI pCHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYTHUX yqe6HHx IpeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIANA METOI IJIsl PEIICHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTEeMATHKU B W3yYEHUU TPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE pacCIllO3HAaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUI POCCUIMCKON U MUPOBOW MaTEMaTUUYECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. JeHCTBHS ¢ apupMeTHIECKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenens ¢ 1enpIM nokaszarenaem. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuyHble U HaTypalbHbIE JOrapupMbl
HevictButenbHble 4Yucina. ApudmeTudyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbIe BHIYMCIEHUS, TPaBUIa OKPYTJIEHMs], IPUKHUIKA U OL[EHKa
pe3yJibTaTa BBIYUCICHNUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 HpparmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHS
2.4 [TokazaTenpHbIC U JOTapU(DMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpULbI
3 OyHKIUHU U TpapUKU




Oynknus, cnocoOwsl 3amanust Gyaknuu. ['padux ¢yHknuu. BzanmHO oOpaTHBIE

>l ¢ynkunu. Yétheie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuuu. Hymum ¢ynkuumm.
10 [TpomexxyTkn  3HaKONOCTOSIHCTBA.  IIpOoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuMu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypalbHBIM M LeNbIM Ioka3aTenem. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccur. @opMyiia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas Gpynkiun. [Tpon3BoaHbIE 3IEMEHTAPHBIX (HYHKINH
[IpumeHenne nNpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HanGoblIero 1 HaMMEHbBLIEro 3HaueHus: QYHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaliuy HaJl MHOkecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 nOBEpXHOCTHU BpaIllEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
* Maremaruka. Anredpa 1 Hayajia MaTeMaTH4ecKoro anaimsa; 10 kiacc.
yriyosneHHoe ooydenue Mepaisk A.I'., Homuporckuii JI.A., [Toaskos B.M.; mox
penakiueit [Togonsckoro B.E. O01iecTBo ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHO€E 0011IECTBO
«M3parenscrBo «lIpocBemenne»

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro ananusa; 11 kiacc.
yriyosneHHoe ooydenue Mepaisik A.I'., Homuposckuii JI.A., Tlonsaxos B.M.; nox
penakuueii [Togonsckoro B.E. OO01iecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuronepHoe 00111eCTBO
«M3parenserBo «lIpocBemenne»

Marematuka: anredpa u Hadasia Matematuueckoro ananusa 10-11 kmaccsi: yueoO.
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