r ~\\MUHUCTEPCTBO MMPOCBELEHHNSI POCCUNCKON ®EJEPALIN

LIOKYMEHT MOAMUCAH
BNEKTPOHHOW MOAMUCHIO
MyHI/IL[HHaJIBHOC 06meo6pa30BaTenLHoe YUYpECKIACHUEC

«Cpennss mkona Ne 46 umeHu reapauu reiepan-maiiopa B.A. I'nazkoBa

CepTudmkat:
00D230A01598CED8DB5426E93E4A81EA61

Srasea Trons e ernems Cogerckoro paiiona Boxrorpana»
. J
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3aCEJJaHUH METOJAMYECKOTO
00BeTMHEHUS
PykoBoaurens MeToanueckoro Mertonuct Jupextop
00BeTMHEHUS
/bopucosa JI.I1. /Hekpacosa S1.1. /JIutBunHa H.A.
[Tporokomn Nel/l [Tpukaz Ne01.07 - 207
ot 28 aBrycra 2025 r. ot 30 aBrycra 2025 r.
PABOYAS ITPOTPAMMA

(ID 8076274)
yue0HOro nmpeaMera «Ajreopa u Hayajia MATEMATHYECKOr0 aHAJIN3A. YTJIy0/JIeHHbIH YPOBEHb

it ooydarommxes 10 — 11 kiraccos

Bonrorpan, 2025



HHOACHUTEJBHAA 3AIINCKA

VY4eOHublii kypc «Anredpa U Hayala MaTEeMaTHMYECKOTO aHallM3a» SBISETCS OJHUM M3 Haubosee
3HAYUMBIX B TMpOrpamMMe CpeaHero oOmiero oOpa3oBaHMs, MOCKOIbKY, C OJHOW CTOpPOHBI, OH
obecrieunBaeT HHCTPYMEHTAIbHYIO 0a3y I M3YYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrou
CTOPOHBI, (POPMHPYET JOTUIECKOE U aOCTPAKTHOE MBINIICHHE O0YYAIOIINXCS Ha YPOBHE, HEOOXOAMMOM
JUISL OCBOCHHSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTH M APYTUX AUCHUUILUINH. B pamkax
JAHHOTO y4eOHOro Kypca oOydaromiuecsi OBJaJIeBAlOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAYKH,
KoTopast GOpMYJIIPYeT CBOM IOCTHKEHUSI B MAaTEMAaTHYECKOU opme.

VYueOHbli Kypc ajnredpbl U Ha4Yajl MaTEeMAaTUYECKOTO aHAIN3a 3aKJIabIBACT OCHOBY JIJISl YCIIEITHOTO
OBJIQJICHUS] 3aKOHaMHM (U3HKH, XHUMHHU, OHMOJOTHMH, TOHUMAHUS OCHOBHBIX TEHJICHIIMH pPa3BUTHS
SKOHOMHUKH U OOIIECTBEHHOW »HW3HHU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUPPOBBIX H
KOMITHIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONb30BaTh HMX IS JalbHEUIIero oOpa3oBaHus W B
MOBCETHEBHOM >KM3HU. B TO ke Bpems oOBIaJeHUE aOCTPAKTHBIMHU U JIOTMUECKH CTPOTUMU
KOHCTPYKITUAMH aireOpbl 1 MaTEMaTUYECKOTO aHaIM3a pa3BUBAET YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTUHHOCTb, JOKa3bIBaTh YTBEPXKACHHUS C TIOMOIIBI0 MHIYKIIMM M PacCyXIaTh
JeNyKTUBHO, MCIIONB30BaTh 0000IIEHNE U KOHKPETH3AIMIo, abCTparnpoBaHue U aHaJIOTHI0, (popMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xone n3yuenus yuebHoro kypca «AnreOpa 1 Hadajga MaTeMaTUYECKOIO aHaJIN3a» 00ydarolecs
MOJIy4YarOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 33/1a4, CAMOCTOSATEIBHOIO IOCTPOEHUSI MaTEMAaTUYECKUX
MOJEJIE peaJbHbIX CHUTYallluid, UHTEPIPETAlMU IMOJIYYEHHBIX pEHICHUH, 3HAKOMSATCS C IMpUMepamMu
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIONIMMHUCS MAaTeMaTHICCKUMHU
OTKPBITUSIMHU B IX aBTOPaMH.

VY4eOHbIil Kypc 007a7aeT 3HAYUTENFHBIM BOCIIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBII peamu3yercs
KaK 4yepe3 y4eOHBIM MaTepuas, CoCOOCTBYIONMUN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crenuuky ydeOHON AESITENHbHOCTH, TPEOYIOMmEeH MpOAOIKUTEIHFHON KOHIICHTPAIIMH BHUMAHUSI,
CaMOCTOSATEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYCHHBIN PE3yJIbTAT.

B ocHoBe Meromuku o0OydeHHs anreOpe W HadajdaM MaTeMaTHYeCKOro aHauu3a JIeKHUT
JeSITeIbHOCTHBIN MPUHITUT O0yYSHUSI.

B crpykType ydeOHOTO Kypca «Anredpa M Haydaja MaTeMaTHYECKOTO aHalin3a» BbIJICIICHBI
CIIEYIONINE COJIePKATSIHPHO-METOANYCCKHE JTHHUH: «Yuciia U BbIYUCICHUs», «DyHKIMH U TpapuKmny,
«YpaBHeHUsT U HepaBeHCTBay», «Hawama marematunueckoro ananuza», «MHO)ecTBa M JOruka». Bce
OCHOBHBIE COJIEpXKATEIIbHO-METOANYECKUE JTIMHUN W3YyYaloTCS Ha TMPOTSHDKEHUU JBYX JIeT oOydeHHus Ha
YPOBHE CpeHEero O0IIero 00pa3oBaHus, €CTECTBEHHO JOTOJHSS IPYT Apyra M MOCTEIICHHO HACHIIIAsSCh
HOBBIMH TeMaMu U pasnenamu. JlaHHBIA ydeOHBI Kypc SBISETCS WHTETPATHUBHBIM, ITOCKOJIBKY
o0benuHsIET B cebe colepikaHWe HECKOJIbKMX MAaTeMAaTUYeCKUX IUCIUIUIMH, TAaKUX Kak anredpa,
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TPUTOHOMETPHS, MATEMAaTUYECKUI AHAIN3, TCOPUSI MHOXECTB, MaTeMaTudeckas Jiornka u apyrue. Ilo
Mepe TOro Kak oOydaromimecsi OBJaJeBalOT BCE Oojiee HIMPOKMM MAaTEeMAaTHYECKUM amlapaTroM, Y HHUX
MOCTIeIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYECKYyI MOIEIb
peanbHON CUTYyalluu, MPUMEHATh 3HAHUSA, MOJIyYEHHbIE NPH W3YYEHUHM Y4eOHOro Kypca, JJsl pelieHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHON MaTEMaTHUECKOM 3a/1auu, a 3aT€M UHTEPIIPETUPOBATh CBOI OTBET.

ConepxaTtenbHO-MeTOAMYeCKas JHHUA «Uuciaa M BBIYUCIEHHS» 3aBepmiaeT (HOpMUPOBAHHE
HABBIKOB HCIIOJIb30BaHMS JACHCTBUTEIBHBIX YHCEI, KOTOPOE ObLI0 HAYaTO HAa YPOBHE OCHOBHOT'O OOIIETO
obpa3zoBanus. Ha ypoBHe cpenHero obuero o0Opa3oBaHusi 0co60e BHUMaHHUE yaelseTcst ((OpMUPOBAHUIO
HaBBIKOB PALMOHAJIbHBIX BBIUMCIEHHUH, BKIIIOYAIOIUX B c€0sl MCIIOJIb30BaHUE PAa3IMYHBIX (POPM 3aIluCH
quciaa, yMEHHE JeNaTh MPHUKHIKY, BBIIOJIHATh NPUOIIKEHHBIC BBIYMCICHUS, OIICHUBATh YHUCIIOBHIC
BBIpQKEHUS, paboOTaTh C MaTeMaTHYECKMMH KOHCTAaHTAaMH. 3HAKOMbIE OOYYalOIIMMCS MHOXXECTBa
HaTypaJIbHbIX, LEJNbIX, pALUOHAJIbHBIX M JEHCTBUTEJIBHBIX YHUCENl JOIOJHAKTCS MHOMXECTBOM
KOMIUIEKCHBIX 4YMcCel. B KaXIoOM U3 3THX MHOMXKECTB pacCMAaTpUBAIOTCA CBOWMCTBEHHBIE €MY
cnenn(uIecKrue 3a1a4 M OTEepaInu: JIeJICHUE HAIeN0, ONEPUPOBAHIE OCTAaTKaMH Ha MHOXECTBE IIEJBIX
qrcen, 0coOble CBOWMCTBA PAlMOHAIBHBIX M HPPAMOHAIBHBIX YHCEN, apu(METHUECKUE OIepaluu, a
TaK)K€ W3BJICUYCHHE KOpPHSA HATypaJlbHOM CTENEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcel. buaromaps
IIOCJIEZI0BATEILHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHMCENl U 3HAKOMCTBY C BO3MOYKHOCTAMH MX
MPUMEHEHHS [T PeIICHHsI pa3IMYHbIX 3a/1a4 (pOopMUpYETCs MPeCTaBIeHHE O €IMHCTBE MaTEMAaTUKH KaK
HayKu U €€ pOoJM B IOCTPOCHHUU MOJIEJNECH peanbHOro MHUpa, LIIMPOKO HCIOJIb3YIOTCS 000O0IIeHHE U
KOHKpEeTH3aLusl.

JIuHus «YpaBHEHUS M HEPABEHCTBA» PEATM3YeTCs] HA MPOTSHKEHUM BCEro OOyueHHUs Ha YpOBHE
cpeaHero ooiero oopazoBaHus, MOCKOJIBKY B KaKJIOoM paszeie [IporpaMMbl mperycMOTpPEHO pelleHne
COOTBETCTBYIOIIMX 3a/ad. B pe3ynbrare oOyuaroluecs: OBIaJ€BalOT PA3IMYHBIMU METOJaMH pElIeHUs
palMoOHANBHBIX, HPPALMOHAIBHBIX, I1OKA3aTEeNbHBIX, JIOrapUPMHUUECKUX U TPUTOHOMETPHUECKUX
YPaBHEHHUI, HEPABEHCTB U CHCTEM, a TaKKe 3ajad, colepkammx napaMmerpsl. [lomydeHHbIE yMeHH
LIIMPOKO MCTIONB3YIOTCS TPU HMCCIEAOBAHUM (YHKIUN C TMOMOILBIO IPOU3BOJHOM, MpH pelIeHUU
MPUKJIAJHBIX 33[a4 U 33Ja4 Ha HaXOXJIEeHHWE HauOONbIINX U HaUMEHBIINX 3HaueHuH QyHkuuu. [lanHas
cojiepKaTeNbHas JIMHHUS BKJIIOYaeT B ce0s Takke (OPMHPOBAHHME YMEHHUH BBINOJHATH Pacuyé€Thl IO
¢dopmynamM, mpeoOpa3oBaHUs PALMOHATIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIpAXXEHUM, a
TaK)X€ BBIPAXEHUH, coaep:Kallux cTerneHu u Jjorapudmel. brarogaps usydeHHIo aiaredpanyeckoro
MaTepuaiga MPOUCXOIUT JajbHeillllee pa3BUTHE aAITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyyaromuxcs, (GopMUPYIOTCSI HABBIKU JIeTyKTUBHBIX pacCyKJIeHUH, paboThl C CHMBOJIBHBIMU (hopMami,
MIPEJCTaBICHNUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIC paBEHCTB U HEPAaBEHCTB. Anredpa mpeyiaraer
3¢ (deKTUBHBIE MHCTPYMEHTHI JJI PELICHHUS MPaKTUYECKHX M €CTECTBEHHO-HAy4YHBIX 3ajay, HarJsIHO
JEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandecKas JUHUS «DyHKIMK U TpaduKu» TECHO NeperuieTaeTcs ¢ JIpyruMu
JUHUAMH Y4e€OHOro Kypca, MOCKOJbKY B KAaKOM-TO CMbICIE 3aJaéT IOCIEIOBaTEIbHOCTh HM3YYEHUs
Matepuana. M3ydeHue CTENeHHOH, MOoKa3aTelbHOM, JOorapu@MHUUEecCKOd U TPUTOHOMETPUUYECKUX
GyHKIUH, UX CBOMCTB M rpauMKoB, UCHOJIb30BaHUE (PYHKIMM NI pelIeHHs 3aJad U3 IPYruX yu4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAIM30M, TaK U C pPELICHHEM
ypaBHeHH U HepaBeHCTB. [Ipu aToM Oomnbiioe BHUMaHUE yenseTcs: (GOPMUPOBAHUIO YMEHHSI BBIPAXKaTh
(bopMynaMH 3aBHCUMOCTH MEXKAY pa3IUYHbIMU BEIMYMHAMHU, HCCIENOBATh IOJyYeHHbIE (DYHKLUH,
CTpOUTh HMX Tpaduku. Marepuan 3TOH COACp)KATEIHLHOM JIMHWM HAICIICH HAa pa3BUTHE YMEHUU U
HaBBIKOB, MO3BOJIOIIMX BBIPAKATh 3aBUCHMOCTH MEXAYy BEIWYMHAMH B pa3inuyHoi  (opme:
aHAJTMTUYECKOH, rpaduuecKoil 1 ciioBecHOM. Ero n3ydyenue cnocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUSI, CTIOCOOHOCTH K 000OIIEHNIO 1 KOHKPETH3AIUH, UCITOJIH30BaHUIO aHAJIOTHA.
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ConepxarenbHast JuHMS «Hauama MaTeMaTH4ecKoro aHalau3a» IO3BOJSIET CYLIECTBEHHO
PaClIupUTh KPYTI' KAK MAaTEMAaTUYCCKUX, TaK U NPUKIIAJAHBIX 3aaa4, JOCTYIIHBIX O6yanOIL[HMCH, TaK KakK y
HUX TOSBISETCS BO3MOXXHOCTh CTPOUTH IpapUKU CIOXKHBIX (YHKIUH, OMpEAesITh WX HAUOONIbIINE U
HauMEHbUINE 3HAYEHUs, BBIUUCIATh IUIOIAAN (GUryp U 0OBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHass cojep)karenbHas JIMHMS ~ OTKPBIBA€T HOBBIE BO3MOXHOCTH  IOCTPOEHUS
MaAaTEMATHYCCKHUX MOI[GHGI;'I PCaJIbHBIX CHTyaHHﬁ, MO3BOJIACT HAXOAWThb HaAWJIydliee pCIICHHUC B
NPUKIAJAHBIX, B TOM YHCJIE COIMAJbHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHaiM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOrO, (OPMalbHO-IOIMUYECKOIO U
KpPEaTHBHOIO MBILUIEHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh IPOSBIECHUS 3aKOHOB MAaTEMATUKU B
HayKe, TEeXHUKE U UcKyccTBe. O0yyaromuecs: y3HaloT O BBLIAIOLINXCS Pe3yiIbTaTax, MOJIyYCHHBIX B XOe
Pa3BUTHA MAaTCMAaTUKH KaK HAYKH, U 00 ux aBTOpax.

ConepxatenbHo-MeToAnYecKas JIMHUA «MHOXKECTBa M JIOTMKa» BKIIOYAEeT B ce0sl 3JIEMEHTHI
TEOPUM MHOXECTB UM  MAaTEeMAaTUYEeCKOH JIOTMKH. TeopeTMKO-MHOKECTBEHHbIE IPeACTaBICHUS
IMPOHU3LIBAIOT BCCb KYPC IIKOJIBHOM MaTeMaTHUKH W npeajararoT HamoOoee YHI/IBepCEUH)HI)Iﬁ SI3BIK,
O6”I)€IH/IH$IIOIIII/II71 BCC pa3aciibl MATCMATHKHU U eé HpHJ’IO)KGHHfI, OHHU CBA3BIBAIOT Pa3HbIC MATCMATHYCCKUC
JUCLUIUIMHBL U UX MPHJIOXKEHUs B enuHoe 1enoe. [103ToMy BakHO JaTh BO3MOXKHOCTb OOydaroieMycs
IIOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOW MaTeMaTUKM M MCIIOJIb30BaTh €ro s
BBIPAXKCHUSA CBOUX MBICIICH. I[pyrI/IM BAXXHBIM IIPU3HAKOM MATCMATUKKU KaK HAYKH CJICAYCT IMPU3HATH
CBOMCTBEHHYIO €i CTpOrocTb OOOCHOBAHHMH M CIIEJJOBAHHUE OIPENEAEHHBIM IpaBUIaM IOCTPOEHUS
JI0Ka3aTelbCTB. 3HAKOMCTBO C DJJIEMEHTaMH MaTeMaTU4YeCKOM JIOTUKHA CIIOCOOCTBYET pPa3BUTHIO
JIOTHYECKOTO MBIIUIEHUS! OOyYaroIuXcs, MO3BOJSET WM CTPOUTh CBOM PACCYXKAECHUS Ha OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEeMaTHMYECKOIO aHAINW3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJICJIIMPOBAHUs, KOTOpPble NPU3BaHBl CIIOCOOCTBOBATh (POPMUPOBAHHMIO HABBIKOB
MOCTPOSHMSI MOJIEIeN peabHbIX CUTYAIMH, HCCIIe0BAaHMS 3TUX MOJIeNel ¢ ITOMOIIBIO anmnapara ajreopbl
U MAaTCMAaTUYCCKOr'o aHajin3a, MHTCPOPETAINU ITOJTYUCHHBIX PEC3YJIIBTATOB. Taxue 3alaHus BIIJICTCHBI B
Kbl M3 pa3fesioB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepHall Y4eOHOTO Kypca IIUPOKO HCIIONB3YeTCs
JUI pellleHus] NpPUKIaAHbIX 3aj1ad. [Ipu pemieHuu peanbHBIX MPAKTHUECKUX 3a7ad  oOydaroliuecs
pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpodiiemMy. JledaTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB
peleHusI MPUKITATHBIX 3a/1a4 OpPTraHU3yeTCs B MPOIIECCEe U3YICHHUS BCEX TeM y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOT0 aHAIN3ay.

Ha usydenue ydyeOHOro kypca «AnreOpa M Hayana MaTeMaTHYECKOTO aHAIW3a» OTBOAUTCA 272
gaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 gaca B HEZCIIO).

COAEP)XAHUE OBYYEHUSA

10 KJIACC

Yucja v BLIYMCIEHUS

Panmonaneubie unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApOOU, TMPOIEHTHI, OECKOHEUHBIE
nepuoandeckue npobu. llpuMenenue apoOel ¥ MPOLEHTOB MJIsi PEIICHUs MPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JlelicTBuTeNbHBIE Ynciia. PaninoHanbHbIe U UppalMOHATIbHBIE Yncia. AprudMEeTUIECKHE OTIepaIiuu ¢
NEHUCTBUTENFHBIMA YHUCIaMUA. MoOJynb JCHCTBUTETBRHOTO 4YHUCIIAa W ero cBoiictBa. [IpubmmkéHHBbIC
BBIYHMCIICHHUS, IPABUJIA OKPYTJIEHUS, TPUKUJIKA U OLIEHKA pe3yIbTaTa BEIYMCICHUM.



Crenenn ¢ nensiM nokasareneM. buaom Herotona. Mcnons3oBanue nmoaxonsimieid GopMbl 3amuch
JEHCTBUTEIIBHBIX YUCEN IS PELICHMS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €0 CBOMCTBA.

Crenens ¢ paMOHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENIECHD C JICHCTBUTEIbHBIM IIOKA3aTECIIEM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsTuuHble U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TaHI'€HC, KOTaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, AapKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pelieHue HEPABEHCTBA.

OCHOBHBIE METOJBl pEIICHHUS WENbIX W JIpOOHO-pallMOHANBHBIX YpPaBHEHWH W HEPAaBEHCTB.
MHorouseHns! 0T OHOM NepeMEHHOM. JleJeHre MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorouieHsl ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIIMX CTEICHH U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHbIE METO/bI PELLICHUS UPPALIMOHATIBHBIX YPABHEHUMN.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHHS JIOTapU(PMUUECKUX YPaBHEHHH.

OcHoBHble Tpuronomerpuyeckue gpopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUI.
Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIA.

Pemenne cucreM JMHEHHBIX ypaBHeHUH. Martpuma CUCTEMBI JIMHEHHBIX  YpPaBHEHUM.
Onpenenurenb MaTpuibl 2X2, €ro T€OMETPUYECKUI CMBICI M CBOMCTBA, BBIUMCIEHHE €ro 3HAuYeHMS,
IIPUMEHEHHUE ONPEACIIUTENS Ul PEUICHUS CUCTEMBI JIMHEHHBIX YPaBHEHHN. Penienne npukiaaHbIx 3a1a4d
C IIOMOIIBIO CUCTEMBI JTUHENHBIX ypaBHEHMM. MccaenoBane MOCTPOCHHON MOJEIN € ITOMOIIBIO MAaTPUIL
U OIIPEIETUTEIICH.

[locTpoeHne MaTreMaTM4eCKUX MOJENEN peaJbHOM CHUTyallUM C IIOMOLIBI0 YPAaBHEHUH U
HepaBeHCTB. lIprMeHeHne ypaBHEHUN M HEPAaBEHCTB K PELICHHUIO MAaTEMaTHYECKHX 3aJad M 3a7ad M3
pa3nuYHbIX 001acTell HAYKU U pealbHOM KHU3HHU.

DYyHKUMH U TPaPuKu

OyHKIMs, cnocoObl 3anaHus QyHKuMU. B3zanMuo oOpatHble QyHkumu. Kommosunus ¢QyHKuui.
I'paduk pynkunu. dnemeHtapHbie mpeodpazoBanus rpadukoB GyHKINHN.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkuuu. Hynmu @ynkmun. Ilpomexytku
3HaKonocTossHCTBa. Y&THble M HeuéTHble (QyHKuH. Ilepmommueckue Qynkmun. IIpomexyTku
MOHOTOHHOCTH (PYHKIIMHU. MakCUMyMbl 1 MUHUMYMbI GyHKIMU. Hanbosnplee 1 HauMeHbIllee 3HaYEHUS
(GYHKIIMM Ha IPOMEXKYTKE.

JIuneiiHast, KBaJpaTHyHash W JPOOHO-IMHEHHAas (QYHKUUU. DJIEMEHTapHOE HCCIEeIOBaHUE H
MOCTPOEHHE X IPaUKOB.

CrenerHast QyHKIMS C HATYpaJIbHBIM M LIETBIM moka3areneM. E€ cBoiicTBa u rpaduk. CBoWCTBa H
rpaduk KOpHS N-0if cTeneHu Kak QyHKIUU OOpaTHOM CTENEHHU C HaTypalbHbIM ITOKa3aTEJIEM.

[lokazarenbHass M Jorapudmuyeckas (GYHKIHMM, UX CBOMCTBa M Tpaduku. Vcrnonb3oBaHue
rpaduKoB (PYHKIMH U1 pelIeHns] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXKHOCTb, OIpPEICICHUE TPUTOHOMETPUYECKUX (YHKIUII YHCIOBOrO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBHCUMOCTH B pEAIbHBIX IHpoleccax W sBICHUsAX. [paduku peanbHbBIX
3aBUCUMOCTEHN.

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3a



IlocnegoBaTenpbHOCTH, CIIOCOOBI 3aJaHWs  IOCIEAOBAaTEILHOCTEH. MeTon MaTeMaTHYeCKOM
WHIYKUMA. MOHOTOHHBIE M  OTpaHUYEHHBIE IMOCJIENOBATEIbLHOCTH. VcTOopuss BO3HMKHOBEHUS
MaTEMaTHYECKOTO aHAJIN3a KaK aHalIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas M reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaroIlas reoMeTpHUYecKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETpHUYECKOW Tmporpeccud. JIMHEHHBIH W
9KCIIOHEHIMAIBHBINA pocT. Yucno e. dopmyia CIOXKHBIX IPOLIEHTOB. VcIionb30BaHUE IIPOrPECCUM IS
pelieHus pealibHbIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

HemnpepsiBable (QyHKIIMU W uxX cBoicTBa. Toukm paspbiBa. ACHMITOTHI TpaduKOB (PYHKIUH.
CpoiicTBa (yHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJ HWHTEepBaJOB Uil PEUICHHs HEPaBEHCTB.
[TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUN ISl pEIICHHS 3a/1a4.

[TepBas u BTOpas mpousBoaHbIe GyHKIMU. OnpeaeneHue, reOMeTPUIeCKHd U (U3HMYECKUN CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTeNbHON K rpaduKy GyHKIHH.

[IpousBonubie saemMeHTapHbIX GyHKIMH. [Ipou3BomHas CcymMMbl, TpPOU3BEIEHUS, YAaCTHOTO H
KOMITO3UIIUH (PYHKITHIA.

MHokecTBa M JIOTUKA

MHoOXecTBO, oOmepalud HaJ MHOXECTBAaMU M UX CBoHcTBa. Jluarpammel Oiinepa—BeHHa.
[IpuMeHeHne TeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONKUCAHUS PEaJbHBIX MPOLECCOB U SBIICHUIA,
P PEIICHUH 33/1a4 U3 IPYTUX YUYECOHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE, JOKa3aTeNbCTBO,
PaBHOCUJIbHBIE YPaBHEHHUS.
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Yucsia ¥ BbIYUCICHUSA

HarypanbHble u nensle ynucia. [IpumMeHeHne MPU3HAKOB JIEIMMOCTH LIEIbIX YMCEl, HauOOJIbIINH
obmuit nenutens (nanee — HOJl) u naumensiee odbmee kpatHoe (nanee — HOK), octaTkoB mo Momysto,
anroputMa EBknnia ans pemeHus 3ajad B HEJNbIX YUCIIax.

KommnekcHble uucna. Anredpanueckass U TpUTOHOMETpUYecKas (OpMbl 3alHMCU KOMILIEKCHOTO
yucaa. ApupMeTuyeckue ornepanun ¢ KOMIUIEKCHBIMU yuciamMu. M300pakeHre KOMIUIEKCHBIX YHMCeN Ha
KOOpAMHATHOW IuiockocTH. Popmyna Myaspa. KopHHM n-oi CTeneHM W3 KOMIUIEKCHOIO YHCIHA.
[IpMeHeHrne KOMIUIEKCHBIX YMCeI JUIsl pelieHns (GU3MUEeCKUX U T€OMETPHUUECKUX 3ajau.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHHH M HEpPAaBEHCTB. PaBHOCWIBHBIE CHUCTEMBI U CHCTEMBI-
crnencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHHM C MOMOIIBI0 TPUTOHOMETPUUECKONH OKPYKHOCTH.
Pemennie TpUroHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OCHOBHbIE METOJIbl PELICHUS] CHUCTEM M COBOKYIHOCTEH palMOHAJbHBIX, HppalOHAIbHbIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHEeHNE ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHMYECKHMX 3alad W 3a1ad U3
pa3nuyHbIX 001acTel HAyKH U peasIbHOM XKU3HHU, MHTEPIPETalys NOJYyYEHHBIX Pe3yJIbTaToB.

DyHKUMH U rPpadpuKu

I'papux xomnosuuuu ¢QyHkuii. I'eomerpudeckne o00pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.



Tpuronomerpuueckue GyHKITUN, UX CBOMCTBA U rpaduKH.
I'paduueckue MeTOABI pelIeHHsI ypaBHEHUH U HepaBeHCTB. | paduueckne MeTo bl pelieHus 3a1a4d
C MapaMeTpaMHu.
Hcnonb3oBanue rpa¢ukoB (QYyHKIMHA A7 UCCIEAOBaHMS IPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEILIEHUH 3a]a4 U3 APYIUX YUeOHBIX NIPEIMETOB U pealbHON JKU3HH.
Havyana maTreMaTH4ecKoro anajamnsa
[IpumeHeHre TPOU3BOAHON K HCCIEAOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U OKCTPEMYMBI.
HaxoxxaeHure HanOobIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNIPephIBHOM (PYHKIIMKM Ha OTpE3Ke.
IIpumeHeHre TPOU3BOIHON Ul HAXOXKACHHUS HAWIYYIIEro PEeIIeHUs B INPUKIAJHBIX 3a7adax, I
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOr0 (GopMyIioil nim rpaduKoM.
[lepBooOpasHasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. [lepBooOpasHble 3J€MEHTAapHBIX (HYHKINH.
IIpaBuna Hax0XJI€HUS IEPBOOOPA3HBIX.
Wurerpan. I'eomerpudeckuil CMbICI HHTErpana. BeluuciieHne omnpenenéHHOro HHTerpaiga Io
dbopmyiie Hetotona-Jleiioawma.
[TpumeneHne uHTETpaa s HaXOKIACHUS IUIOMIAJeH TNIOCKHX (UTYp U 00BEMOB rEOMETPUIECKUX
TeNl.
[Ipumepsl pemenuil nuddepeHIUanbHbIX  ypaBHEeHMH. MareMaTHueckoe MOJEeIUPOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO AU(GepeHIINaTbHBIX YPABHEHUH.
[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA VPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMUA O0YYaIOIIEerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJI€Ha POCCHUMCKOTO OOIIeCcTBa, MPEACTABICHHE O MAaTeMAaTHMYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPa)kIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U JIPyroe),
YMEHHE B3aWMOJICUCTBOBATh C COIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C HUX (QYHKIUSMU U
Ha3HAUYCHHEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TPakIaHCKOH WACHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHUMCKOM MaTeMaTWKH, LEHHOCTHOE OTHOILIEHHWE K JIOCTH)KEHUSIM POCCHUHCKHX
MAaTeMaTUKOB U POCCHUMCKOW MaTE€MaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE 3THX IOCTHKEHUH B JIPYTHX
HayKax, TEXHOJOTHAX, CPepax YKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapoaa, chopMHpOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM IOCTIKCHHH HAyKH U
JeSATETLHOCTHIO YUEHOT0, OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTUYECKOro BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUYas HSCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEUICHUH, pacCyXI€HU, BOCIPUUMYNBOCTh K MATEMAaTHYECKUM acCIlleKTaM pPa3InuHbIX
BUJIOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMSA:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHUYEeCKHE 3HAHHWS B HHTEpPEcaxX 3I0pPOBOTO H
O0e3omacHOTO OOpa3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE THUTAHUE,
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cOQIaHCUPOBAHHBIN PEXUM 3aHATHA W OTIbIXa, perysipHas (Qu3ndeckas aKTUBHOCTH), (pusmyeckoe
COBCPUICHCTBOBAHUC IIPH 3aHATUAX CHOpTI/IBHO-O3I[0p0BPITGJIBHOI>1 ACATCIIBbHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAYy, OCO3HaHHE IEHHOCTU TPYAOJIOOUS, HHTEpeC K pa3iuuHbIM cdepam
npoeccnoHaNbHOM 1eATEeNbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ IPUIIOKEHUSIMU, YMEHUE COBEPIIAThH
OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccur W PpeaTn30BbBIBATE COOCTBEHHBIC >KU3HCHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTSHKCHHUH
BCEH J>KM3HHM, FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUHM MPAKTHUECKUX 3a/a4 MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

C(bOpMI/IpOBaHHOCTL SKOJIOTHUECKOU KYJbTYPbI, IOHUMAaHUC BJIMAHUA COLHMUAJIBHO-3KOHOMHWYCCKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON W COLHUAIBHON Cpebl, OCO3HAHHE TIJIOOANBHOTO XapakTepa
HKOJIOTHUECKUX MpoOJieM, OpHEHTallMd Ha MPUMEHEHHWE MaTeMAaTUYECKUX 3HAHUM A7 pelieHus 3a7ad B
00JacTH OKpYKaIIeH cpeipl, IIIaHNPOBAHUE MOCTYIKOB M OIICHKH MX BO3MOXHBIX TOCJICICTBUN IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OONICCTBCHHON TMPaKTUKH, TIOHMMaHUE MaTeMaTHYeCKOW HayKHm Kak c@epbl 4YeIOBEYeCKOU
ACATCIIbHOCTH, 3TAaIlOB eé PasBUTHUA W 3HAYMMOCTHU JII PA3BUTHUA LOUBUIM3ALUH, OBJIAACHHUC S3BIKOM
MaTEeMaTHKU ¥ MaTeMaTHYeCKON KyJIbTYypOil Kak CpeJCTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO IEATEIHbHOCTh MHANBHUIYATFHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEPCAJIbHBIE YUeOHbIe AeCTBUS

Bba3oBble Joruueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECCTBEHHBIE MPHU3HAKH MATEeMaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEeXIy NOHATUSIMH, (HOPMYIUPOBATH ONPEAETICHHS MOHATUN, YCTAaHABINBAThH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHHUS JIJIs1 000OIIEHNS U CPAaBHEHUSI, KpUTEPUHU TTPOBOAMMOIO aHaIN3a;

BOCIIpUHUMATh, (OPMyIUpOBaTH H  TNPEOOPA3OBBIBATH  CYXKICHUS:  yTBEPAUTEIbHBIE U
OTpHUIIaTeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHUBOpEUHs B (DakTax, JaHHBIX,
HAONIOJIEHUSAX W YTBEPXKACHHSIX, TMpeAjaratb KPUTEPUH IS BBISABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOJBI C KCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOU€HHU M, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MPOBOJNTHh CaMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPKACHUM (TIPSIMBIE W OT
MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CY)KJICHHS ¥ BBIBO/IBI;

BBIOMpaTh CMOcO0 pemieHus y4eOHOUM 3amadyn (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HarboJIee MOIXO SN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejLCcKue AeiicTBHA:

WCIIOIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUI WHCTPYMEHT TMO3HaHUA, (HOPMYyIUpOBATh
BONPOCHI, (PUKCUPYIONINE MPOTUBOPEUNE, MPOOJIEMy, YCTAaHABIMBATh HCKOMOE U JaHHOE, (hOpMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;



MIPOBOAUTH CAMOCTOSITENIbHO CIUVIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBIICHHUIO
0CcOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBICHUS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMoCTOSITeNIbHO (hOpMyNIHpOBaTh 0000OIIEHUST U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIO/ICHUsI, HUCCIIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BHIBOJOB U
000011IeHMIT;

IIPOrHO3UPOBaTh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIJBUrAaTh IMPEAMNOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:

BBISBJIATH Ae(UIIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JIJIsi OTBETAa HA BOMIPOC U JUIS PEIICHHUS
3a/1a4y;

BBIOMpaATh UHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, AHATTU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BUIOB H (POPM MpEACTaBICHUS;

CTPYKTYpUpOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pa3iuyHbIX (opMax, WILIFOCTPHUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHUKaTHBHBIE YHHBeEpPcAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHUMATH U (DOPMYJIUPOBATh CYXKIEHHSI B COOTBETCTBUU C YCIOBHSIMU M IICISIMH OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh
ITOSICHEHHS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIY4EHHBIA PE3YJIbTAT;

B XOJIc 00CYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOi TEMBbI, TPOOJIEMBI, PEeIIaeMOM
3a/lauM, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK pEIIEHUs, COIMOCTABIATH CBOM CYXKICHUS C
CYXKICHHSIMH JIPYTUX YYaCTHUKOB JMajnora, OOHAapy>KHMBaTh pa3jHuyde W CXOJCTBO TMO3ULIUN, B
KOPPEKTHOH (opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHIS;

HpCHCTaBJ'IflTB p€3YJ'H)TaTI)I pCHIeHI/ISI 3aJa4uu, 3KCHCpI/IMeHTa, HUCCIICAOBAaHUA, HpOGKTa,
CaMOCTOSITENTLHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4E€TOM 3a7ad MPE3eHTAlMd M O0COOEHHOCTeU
ayTUTOPHUH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranu3anus:

COCTABJIATH IIJIaH, AJITOPUTM pEIEeHUs 3a[auu, BEIOUPATh CIOCO0 pelieHus ¢ y4€TOM MMEIOIUXCs
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHM C
y4€TOM HOBOM MH(OpMAaInu.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

BJaJIeTh HaBBIKAMHU IO3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHM H
MBICIIUTENBHBIX TPOIECCOB, WX pPE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
Ipolriecca U pe3yibTaTa peleHns MaTeMAaTHYEeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BOZHUKHYThH IIPU PELIECHUH 33]1a4d, BHOCUTh KOPPEKTUBBI
B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HANJEHHBIX OIIMOOK, BBIIBICHHBIX
TPYAHOCTEN;

OLICHUBAaTh COOTBETCTBUE PE3yJbTaTa LEIU M YCIOBHSIM, OOBSCHATh MPUYMUHBI JOCTHKEHUS WIH
HEIOCTHKCHUS PE3YNIbTAaTOB JACSITEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi 1eATEJIbLHOCTD:



MMOHMMATh U HMCITOJIB30BAaTh MPEHMYIIECTBA KOMAHJHONH M WHIAWBHIYAJIBLHON PabOTHI TIPU PEIICHHH
y4eOHBIX 3a7a4, MPUHUMATH IIe]Ib COBMECTHOU JIEATEIBHOCTH, TUNIAHUPOBATH OPTaHU3AIUI0 COBMECTHOU
paboThI, pacmpeneNnsaTh BUIbI pabdOT, IOTOBAPHUBATHCS, OOCYKAATh MPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paObOThI (00CYKIeHHUSA, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBINONHITH CBOIO YacTh pPabOThI W KOOPAMHHPOBATH CBOM JCHCTBHS C JIPYTHMH YICHAMU
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIAJia B OOIIUU MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kiaacce o0yJaromuiics Moxy4duT CISAYIOUUE IPeIMETHbIC PE3yIbTaThl MO
OTIENbHBIM TeMaM pabodeil mporpaMMbl ydyeOHOro Kypca «Anredpa M Havajga MaTeMaTHYeCKOro
aHaJIHU3a»:

Yucaa ¥ BLIYUCTIEHUS

CBOOOJTHO ONEPUPOBATH MOHATHUSAMH: PAIMOHAIBHOE YMCIIO, OECKOHEUHAs MEPHOINYECKas IPoOb,
MPOLIEHThI, UPPALMOHAIBHOE YHUCJIO, MHOYKECTBA PALMOHAIBHBIX M JCHCTBUTEIBHBIX YUCE, MOAYJb
JIEHCTBUTEIILHOTO YHCIIA;

MIPUMEHATH APOOU Y MPOIEHTHI ISl PEIICHUs TPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX OTpacieil 3HaHUM
U peajbHOU KU3HU;

MPUMEHSITh MPUOMKEHHBIE BHIYMCICHUS, TIPaBUiia OKPYTIIEHUS, TPUKUAKY U OIEHKY pe3yjbTara
BBIYHCIICHHI,

CBOOOJITHO OMEPUPOBATH MOHSATHEM: CTETEHB C IEJIBIM TOKa3aTesieM, UCIOIb30BaTh MOIXOISIIYIO
(dhopMy 3amucCH IEHCTBUTENBHBIX YHCEN AJISl PeICHUS MPaKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX ;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKU KOPEHb HATYPaIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENEHB C PAIIMOHAILHBIM MTOKA3aTeNeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: JIOTapU(dM YUCIIA, TECATUYHBIC U HATYpaJIbHBIC JTOTapU(MBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, AaPKKOCUHYC U APKTAHI'E€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMS] M HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH TOHATHUSMHU: TOXKIECTBO, YpaBHEHWE, HEPABEHCTBO, PaBHOCUIILHBIE
YPaBHEHUS U YPABHEHUS-CIIEIACTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSITh Pa3UYHBIE METOABl PELICHUS PAalMOHAIBHBIX U APOOHO-PAMOHANBHBIX YpaBHEHUH,
MPUMEHSATHh METOJI HUHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJIHO OTEPHUPOBATH MOHATUSIMH: MHOTOWICH OT OJHOW NMEPEeMEHHOW, MHOTOUYJIEH C LEIBIMHU
Kod(hduUlMeHTaMi, KOPHU MHOTOUJICHA, NMPUMEHSTH JIeJICHHE MHOTOYIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera niis pemenus 3anad;

CBOOOJITHO OTEPHPOBATH MOHATHIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHUH, MaTpHIla, OMPEICTUTETh
MaTpuipl 2 X 2 M €ro reOMETPUYECKUH CMBICI, HUCMHOJIb30BATh CBOMCTBA OMPEACIHTENS 2 X 2 st
BBIUMCIICHHUS €TI0 3HAYEHUsI, IPUMEHATH ONPEACIUTENN Il PEUIEHUsS] CUCTEMBI JIMHENHBIX YPaBHEHHUI,
MOJIETIMPOBAaTh PEAbHBIE CUTyalldd C IOMOIIBID CHCTEMBI JIMHEWHBIX YPAaBHEHUH, WCCIEA0BATH
MOCTPOEHHBIE MOJEIM C TOMOIIBI0 MATPUI] W ONPEACIUTENICH, HHTEPHPETUPOBATh IMOTYyYCHHBIN
pe3yJIbTart;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BHIPaKEHU;

BBHITIONHATh MPEOOPA30BAHUS YHCIIOBBIX BBIPAXKEHUH, COJEPXKAIIMX CTENEHU C PalMOHATBHBIM
IoKa3arelieM;
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UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB I IpeoOpa3oBaHus JJorapu(GMUIECKUX BBIPAXKEHUN;

CBOOOJHO ONEpUPOBATh MNOHATHSAMH: HpPpAlMOHAIbHBIC, IOKa3aTeNbHBIE M JIoTapu(Muyeckue
YPaBHEHUS, HAXOJAUTh UX PELICHUS C IOMOILBIO PAaBHOCUJIBHBIX IEPEXOA0B WIH OCYILECTBIIAS POBEPKY
KOpHE;

IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE (bopMmyIbI Ui npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJHO OINEPHUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHITh HEOOXOIUMBIE
(GbopMyIIbl ISl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJINPOBaTh peaJbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEpABEHCTBA 110 YCJIOBUIO 3aJauyd, MCCIEA0BaTh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM alllapara
anreopsol.

DOYyHKUMH U TPapuKu:

CBOOOJHO OIEPUPOBATh MOHATUAMU: (QYHKIUSA, COCOOB 3afaHus (YHKLUHU, B3aUMHO OOpaTHbIE
GbyHKIMK, KOMIO3MIMA (QYHKIMHA, Tpapuk (QYHKIUH, BBIIOIHATH 3JIEMEHTApHBIE MPEOOpa3OBaAHMUS
rpadukoB pyHKUUI;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: O0JACTh OMNpEAETCHHUS M MHOXECTBO 3HAa4eHUH (QyHKIMH,
HYJIH (PYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: YETHBIE W HEYETHBIC (DYHKIUH, MEPHOAMYECKHE (YHKIUH,
MPOMEKXYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl M MUHUMYMBI (YHKIHH, HauOOJbIIee W
HauMEHblIIee 3HaYeHue PYHKIUN Ha IPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKIMS C HaTypaJbHBIM M IEJIBIM ITOKa3aTeleM,
rpaduK CTENEHHOM (YHKIMM C HAaTypaJbHBIM U IIEJIBIM [OKa3aTeseM, rpaguK KOpHS n-0il CTENeHU Kak
(GyHKIIMM 00paTHOM CTENEeHU C HaTypalbHbIM IIOKA3aTENIEM;

ONEepPUPOBATh MOHATUSAMHU: JIMHEHHAsA, KBaJpaTU4HAs U APOOHO-TMHENHHass (YHKLUHU, BBITOJIHATH
3JIEMEHTAapHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX Ipa(HKOB;

cBOOO/IHO ONEpUPOBATh MOHIATUSMMU: MTOKa3aTeabHas U Jiorapupmudeckas GyHKIUU, UX CBOMCTBA U
rpaduKH, UCIIOJIb30BATh UX IPAPUKH IS peLICHUs] YpaBHEHUI;

CBOOOJHO  OMEpPHpPOBATh  MOHATUSAMHM: TPUTOHOMETPHUYECKAass OKPYXKXHOCTb, OMNpeeTICHHUE
TPUTOHOMETPHUECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa;

HCIOJIb30BaTh TpapuKy (YHKIMM Ui UCCIIEOBAHUS MPOLECCOB M 3aBUCUMOCTEH MpHU pELIeHUU
3a/la4 U3 OpYrux y4eOHBIX MPEIMETOB U PealbHOM KU3HHU, BRIpaXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

Havaja maTeMaTH4eCKOro aHaJIM3a:

cBOOO/JIHO OMNEepUpOBaTh MOHATUSAMU: apudMeTHUecKass U TeoMeTpuueckas Mporpeccus,
0eCcKOHEYHO yObIBaIoIIasi TeOMETpUYecKasi IpOrpeccusi, IMHEHHBIN U SKCIIOHEHIIMATIbHBINA pocT, hopMmyna
CJIO’KHBIX IPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU ISl PELIEHMSI pEANIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

cBO0OO/IHO OIepupoBaTh MOHSTHSIMHU: MOCJIEZI0BATEIbHOCTb, CHOCOObI 3a/laHus
MOCJIEZI0BATEIbHOCTEH, MOHOTOHHBIE U OrPaHUYEHHbIE I1OCJIEIO0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTUYECKOT0 aHajIM3a KaK aHaiu3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH MOHATUAMU: HENPEpPbIBHbIC (DYHKIMH, TOUKH pa3pbiBa rpaduka QyHKIUH,
ACUMIITOTHI Tpaduka QyHKINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLUS, HENpPEpbIBHAs Ha OTpe3Ke, MPUMEHATh CBOMICTBa
HETPEepbIBHBIX (DYHKIMIA [J1s peleHus 3a1ay;

CBOOOJHO ONEpUpOBaTh MOHATHSAMM: TepBas W BTOpas MPOU3BOAHBIC (YHKIMH, KacaTelbHas K
rpaduky GyHKINH,
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BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMITO3UIIUU JIBYX (DYHKIMH, 3HATDH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH;

MCIOJIH30BATh TEOMETPUUYECKHUM U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a,1a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Juid OIMCAaHUS pPEaJbHBIX IIPOLECCOB MU
SIBIICHH, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

cBOOOJIHO OMEpUpPOBATh MOHATHAMH: ONpEelIeHHne, TeopeMa, ypaBHEHHE-CJIEeICTBHUE, CBOWCTBO
MaTeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiiacce 00ydaronifiics moryqyuT CIEAYIOIIUE IPEMETHBIC PE3YyIbTATHI 110
OTACNBHBIM TeMaM pabodell mporpamMmbl y4eOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOTro
aHaIN3a»:

Yuciia ¥ BHIYUCICHUSA:

CcBOOO/JIHO ONEpPUPOBATH MOHATUSMU: HAaTypaJlbHOE U L€JI0€ YMCIIO0, MHOXECTBA HATypaJbHBIX U
LIETBIX YMCEI, UCIIOIB30BaTh Mpu3Haku aenuMocty nenbix uncen, HOJ u HOK natypanbHbIX ymcen mms
peuieHus 3a1ay, NpUMEHITh anroputM EBkinuaa;

cBOOOJIHO OINEpPUPOBaTh MOHATHEM OCTAaTKa IO MOJYJIO, 3allMChIBaTh HATypajbHbIE 4YHCIa B
Pa3IMYHbIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOO/JIHO OIEPUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
MIPEJICTaBIATh KOMIUJICKCHBIE YWCla B alreOpanvyeckod M TPUTOHOMETPUYECKOH (opme, BBINOIHSTH
apupMeTHYeCcKUe ornepaluy ¢ HUIMU M H300pakaTh Ha KOOPIAMHATHOM MIIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CcBOOOZIHO OINEpUpOBaTh MOHATHSAMH: HpPpallMOHAIIbHbIE, IOKa3aTelIbHbIE U JIOTapu(pMUYECKHE
HEPABEHCTBA, HAXOAUTh UX PELICHMSI C TOMOLIbIO0 PABHOCUIIBHBIX IIEPEXOI0OB;

OCYILECTBIATH OTOOP KOpHEH NMpH pellieHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

cBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOIUMBbIE
(hopMyIIbI ISl pEIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpOBaTh MOHATHSAMM: CHCTEMAa M COBOKYIIHOCTh YPaBHEHHHl M HEpaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBl M CHCTEMBI-CIEACTBHS, HAXOAWUTH PEIICHUS CUCTEMBI U COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUYECKIX YPaBHEHUN U HEPABEHCTB;

pemarts  paluoHajbHble,  UpPpAlMOHAJbHBIE,  [OKa3zaTelbHbIE,  JIOTapuMUYECKHE U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COACpIKAILNE MOYJIN U TTapaMeTPhI;

NPUMEHATh Tpaduyeckre METOIbl Ui PElIeHHs YpaBHEHUH M HEPaBEHCTB, a TaKXe 3a/1ad C
rapaMmeTpamu;

MOJIETTMPOBATh pealbHbIE CHUTyallUM Ha SI3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M UX CHCTEMBI IO YCIIOBHUIO 337a4H, UCCIE0BATh IIOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTar.

DyHKIUM U TPaQUKH:

CTPOUTH TpauKK KOMIO3UIIMH (DYHKIMI C TTOMOIIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS M CBOWCTB
KOMITO3UIINH IBYX (DYHKIIUH;

CTPOUTH TeOMEeTpUUYeCcKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITUH;

MPUMEHSTHh PYHKUINHU IJI1 MOJIETUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOILIECCOB.

Hauvana maTeMaTn4yeckoro aHajam3a:

UCITIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEOBAHUS (PYHKIMU HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMPEPhIBHON HA OTPE3KE;
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WCIIOJIH30BATh MIPOM3BOIHYIO IS HAXOXKICHUS HAWITYYIIETO PEIICHUS B IPUKIIAIHBIX, B TOM YHCIIC
COLIMAJIbHO-9)KOHOMHYECKHUX, 3aJayax, JUIsl OMPEAETICHUs CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO
dbopmyIoit wiu rpaduKoM;

CBOOOJTHO OIEPUPOBATh MOHATUSMH: MEPBOOOpa3Has, ONPEACIACHHBI WHTErpal, HAaXOIHUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIIATH HHTErpa o Gopmyine Herorona-JleiOnma;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C MTOMOIILIO0 HHTETPAJIA;

UMETh TPEACTABICHHE O MATEeMAaTUYECKOM MOJACIUPOBAHUM HAa MPUMEpPE COCTABJICHHUS
mudepeHInaTbHBIX YPaBHECHUIH;

pemaTh TNPUKIATHBIE 3a7adyd, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U (U3NYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHYECKOT0 aHAIIN3A.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr

MHOXecTBO 1€HICTBUTENBHBIX YHCEIL.

MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMbI IMHEHHBIX

YpaBHEHUU

Oynkuuu U rpadpuku. CreneHHas QyHKIMS C 12 1

LIeJIBIM [TOKa3aTeIeM

ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1

HppaumonanbHble ypaBHEHUS

IToka3zarenbHas pynkius. [TokazaTenbHble 10 1

ypaBHEHHUS

Jlorapudpmuueckas pyHKIUS. 18 1

Jlorapudpmuueckue ypaBHEeHUs

Tpuronomerpuveckne BRIpaKEHUS U 2 1

YpaBHEHHS

ITocnenoBarenbHOCTH U MPOTPECCUH 10 1

HenpepriBabie pynkiuu. [IponsBoanas 20 1

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0

11 KUIIACC
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KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI

I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1

MIPOU3BOTHOM

[TepBooOpaznas u UHTETpa 12 1

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1

Tpuronomerpruyeckue HepaBeHCTBA

HpparnmonaibHbIe, TOKa3aTEIbHBIC U 24 1

norapuMUYECKHe HEPABCHCTBA

KommiekcHbie unucna 10

HatypanbHble u 1ebie urncia 10

CucTeMBbl paroHATBHBIX, HPPAMUOHATBEHBIX

MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1

YpaBHEHUU

3aza4yu ¢ mapaMeTpamu 16 1

HOBTOPGHHG, 000011eHHe, CHCTEMATH3aIIUS 16 9

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KoandecTBo yacoB JlaTa JJIeKTPOHHbIE

n/n

Bcero

Konrtpoasnbie IIpakTnueckue

U3y4YeHHs  HU(PpPOBbIE
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padoThI

padoThbI

o0pa3oBaTte/ibHbIE
pecypchl

MHO)KGCTBO, Oorcpanvu HaaQ MHOXCCTBAMHU U

1 MX CBOWCTBA

2 Huarpammbl Diinepa-Benna

3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
amnmapara JJis pelieHus 3a1a4
Panmonaneueie yncia. OOBIKHOBEHHBIC U

4 JIECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUYHBIE
MEPUOIUUECKHIE IPOOH
Pannonanbueie yncna. OObIKHOBEHHBIE U

5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE
MePUOIUUECKHE TPOOH

5 [Tpumenenue apobeli U MPOIEHTOB IS
pelIeHs TPUKIaJHbIX 3a7a4

5 [Ipumenenue npobeit 1 MPOLEHTOB JIst
penieHus: MPUKIAIHBIX 33124

8 [ericrBuTenbHble yncia. PanmonanbHbie U
HPpAIMOHATILHBIE YHCIIa

9 ApudmeTndeckue oneparuu C
JEMCTBUTEIbHBIMU YU CIIAMU

10 Mopynpe AeMCTBUTEIBHOTO YHCIIA U €T0
CBOICTBA
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIA

11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa

BEIYHCIICHUN
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12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OcHOBHBIE MCTOJbI pCIICHUA LICJIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

14

15

16

OCHOBHBIE METO/IbI PELICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHue MHOrO4JIeHa HA MHOTOYJIEH C
octatkoM. Teopema besy

MHorouIeHbI ¢ 1eabIMA KO3(PPUIIMeHTaMH.

Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

21

22

[IpuMeHeHue onpenenuTens A peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenre mpukiagHbIxX 3a/1a4 ¢ ITOMOIIBIO
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CHUCTEMBI JINHEWHBIX YPABHEHUI

24

25

26

KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo oOparHbie ¢pyHknmu. Kommosunus
byHKIMi

I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHkmnmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

29

30

YérHble U HEUETHBIE (PYHKIIUU.
[lepnoauueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

Jluneiinas, kBajpaTuuHas U 1poOHO-
AvHeNHas QyHKIH

31

32

33

DeMeHTapHOe UCCIIEA0BaHNE U TOCTPOCHHE
rpadukoB 3TuX QyHKUINN

DJeMeHTapHOe UCCIIeI0BaHNE U TTOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

CreneHb ¢ 1eTBIM TMOKa3atesneM. bruaom
Hsrorona

34

CreneHn ¢ LIEJIBIM ITOKa3aTeneM. buaom
Hrrotona
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Crenennast GyHKIHNS C HATypaJIbHBIM U

3 1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

36 KonTtponpHas padora: "Crenennas GpyHKIus.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIICHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHM U €ro CBOMCTBA

39 [Ipeo6pa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
COJIepKalIiX CTEIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTEIICHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIepKaliX CTEIEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIICHUS UPPALIMOHATIBHBIX
ypaBHEHUU
HppanuonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUU
Wppanunonansubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UpPpalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT

UpPpALMOHATILHBIX YPaBHEHHM
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

41 UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM
CgoiicTBa u TpadUK KOPHS N-0H CTENEHU KaK

49 GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHBIM
HokasaresieM
CaoticTBa U rpaduK KOpHS N-Oi CTEHEHH KaK

50 GbyHKIIM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKasaresieM
KonTtponpnast padora: "CBoiicTBa 1 rpapuk

o1 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHeHuUs"

59 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka QyHKIMM 15
pelleHusl ypaBHEHU I

57 Hcnons3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

58 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE

METO/IbI PEIIEHNUs TOKa3aTeNbHbIX YPaBHEHUN
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[Tokazarenbubie ypaBHeHUsI. OCHOBHbBIE

59 1
METO/IbI PEIICHNUs TOKA3aTeIbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 1
METO/IbI pEIICHUS T0KA3aTeIbHBIX YpPaBHEHHH

61 Kontponbnas padora: "[lokazarenpHas 1
¢bynaknwms. [TokazarensHbie ypaBHEHUS"

62 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JecsaTuunble U HATypallbHbIE JIOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLUX 1
aorapudmsl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, CoaepKalUX 1
J0rapupmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpadux

79 Ucnonp3oBanue rpaduka GyHKIIUN IS 1
peLIeHHs] YpaBHEHUI

73 Ucnonp3zoBanue rpaduka GyHKIIUN 115 1
pelICHNs] YpaBHEHUI

74 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE 1

METOBI peIIeHUs Torapu(HPMUIECKUX
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ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI peIIeHUs JToTapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
jorapupMUUECKUX ypaBHEHUI

78 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

79 KoHntpoinbhas padota: "Jlorapudpmudeckas
dbyukmus. Jlorapugmudeckre ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOT'O apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas oOKpyKHOCTb,

84 orpeziefieHue TPUTOHOMETPUYECKUX (DYHKIIMI
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN

YHCIIOBOTO apryMeHTa
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86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXKEHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabdora: "Tpuronomerpuueckue

101 BBIPAKEHHS] U TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTUYECKON MHIYKLIMU

103 MOHOTOHHBIE U OTPAaHUYECHHBIE 1

noCICaA0BAaTCIbHOCTH. I/ICTOpI/IH aHajJu3a
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OECKOHEUYHO MAaJIBIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaro1asi reoMeTpudecKas 1
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaromen 1
reoMeTPUYECKON porpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT. 1
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT. 1
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBarenbHoCcTH 1
u porpeccun”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBa 1

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB 1
byHKIMI

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha 1
OTpe3Ke

115 CaoiicTBa (hyHKIIMHA HEMPEPHIBHBIX HA 1
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 Meron UHTEPBAJIOB VIl PELICHUS HEPABEHCTB

119 [IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX 1

GYHKIMHA 7151 peIIeHus 3a1a49
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120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4
epBasi ¥ BTOpasi IPOU3BOIHBIC KIUU

121 IT VH

122 Onpenenenre, reOMETPUYECKUN CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenne, GU3MUECKUNA CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduky
GyHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLUI

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

130 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpOJIBbHASA paboTa

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
11 KJIACC
KonuyectBo yacos DJIEKTPOHHbIE
Ne ara ngposbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakrnuyeckue iyqennﬂ Eﬁ[?;IZOBaTeJILHLIe
padoThI padoThI pecypes!

[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1

(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1

(GyHKINUH HA MOHOTOHHOCTD U 9KCTPEMYMBI

IIpumeHeHne MPON3BOIHON K HCCIIEI0BAHUIO 1

(GyHKIMH HAa MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1

(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpumeHeHne MpON3BOJHON K HCCIIEI0BAHUIO 1

(yHKIIMI HAa MOHOTOHHOCTB U KCTPEMYMBbI

IIpumeHeHne Mponu3BOIHON K UCCIIEI0BAHUIO 1

(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI

Haxoxzaenne HaubosbIIero 1 HaUMEHbILIETO

3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha 1

OTpe3Ke

Haxoxzaenne HaubobIIero 1 HaUMEHbILIETO

3HAYEHUS HEMPEPbIBHOM PYHKIIMM Ha 1

OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
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3HA4YEHUs1 HeTPEPHIBHON (pyHKIIMM Ha
OTpe3Ke

10

11

12

Haxoxxnenne HanOobIIero 1 HAUMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (PyHKIIMM Ha
OTpe3Ke

Haxoxzaenune HaubobIIero 1 HAUMEHbBILIETO
3HaYEHUS HEMPEepbIBHOM (PyHKIINU HA
OTpe3Ke

Haxoxzaenne HaubombIIero 1 HANMEHbBILIETO

3HaYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

13

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaAHbIX
3a7a49ax

14

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIEro PENICHUS B TPUKIAIHBIX
3a1auax

15

16

17

[Ipumenenne nporu3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIIOH UK
rpaduxom

Kommosurus ¢hyHkImit

18

Kommnosumus hyHkmmii

19

Kommosurus ¢hyHKImit
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I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

20 KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMeHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
UHTEerpana

97 Boruncnenue onpeien€HHOro HHTErpasia mno
dhopmyne HeroTona-Jleitonuna

08 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Hetotona-Jleitouuia

29 [IpumeHeHue nHTerpana i HaXoXACHUS
MJI0IA e TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpana 1Jid HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pereHunit quddepeHaIbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit quddepeHnInaITbHbIX
YpaBHEHUU

33 MareMaTHueCcKOe MOJICIIUPOBAHUE PEATTbHBIX
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MIPOIIECCOB C MOMOIIBIO AU (PepeHIINaTbHBIX
ypaBHEHUI

Konrponsnas padora: "[leppooOpaznas u

34 |
MHTETpal

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U rpaduKu

36 Tpuronomerpuieckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB
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45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHBIX
HEpPaBEHCTB

50 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX
HEpPaBEHCTB

51 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHALHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEeIICHUS
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI pEIICHUS
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HMPPALMOHAIILHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

60 UppanroHaTbHBIX HEPABEHCTB

61 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHUH

62 I'paduueckue METOIbI peLICHHUS
UppaMOHAEHBIX YPaBHEHHHA

63 I'paduueckue MeTo bl peLIeHus
II0KA3aTENIbHBIX YPABHEHUI

64 I'paduueckue MeTo bl peLIeHus
[IOKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METOIbI pELICHNUS
JoTapu(PMUYECKUX YpaBHEHUM

66 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
YpaBHEHUI
I'paduueckue MeTO bl peLIeHUs

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71 I'paduueckue METObI PELICHHUS
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MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
HEPaBEHCTB

KonrtponsHas padora: "UpparnuoHaibHeie,

72 MoKa3aTeJIbHbIE U JOrapupMHUIECcKHe
HepaBeHCTBa"
KomrmiekcHbie uncia. Anredpanyeckas v

73 TPUTOHOMETpUYECKast (POPMBI 3amucu
KOMILJIEKCHOT'O YHUCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

75 Apudmerndeckue onepaum ¢
KOMILIEKCHBIMU YU CJIaMU

76 Apudmerrueckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWHATHOM ITUIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAWHATHOM TNIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
[IprmeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 peuieHns GU3NYecKuX U reOMETPUUECKUX
3a1a4

82 Kontponbnas padota: "KommiekcHbie

gucna"
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83

HarypanbHsle u nensie yucia

84 HarypanbHble u 1ienpie yucia

g5 [TpuMeHeHHE TPU3HAKOB JAETUMOCTH IENTBIX
quce

86 [TpuMeHeHne MPU3HAKOB AETUMOCTH IEITBIX
quce

87 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

a8 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH IEITBIX
yucen: HOJl u HOK

89 [IpuMeHEeHHE TPU3HAKOB JICITUMOCTH IEITBIX
YUCEJI: OCTATKH 110 MOIYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YHCeNl: OCTATKU MO0 MOIYITIO
[TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX

91 quceln: alropuT™ EBknnia ans pemeHus
3a/1a4 B LIEJIBIX YMCIIax

92 Kontponbnas pabota: "Teopust 1menbix
gucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIICJICTBUS
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

95 OcCHOBHBIE METOBI PELICHUSI CUCTEM U

COBOKYITHOCTEH palliOHAIbHBIX YPAaBHEHUI
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OCHOBHBIE METOBI PEUICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUI

97 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH ITI0KA3aTeIbHBIX YPABHEHUI

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

98
COBOKYITHOCTCH ITOKA3aTCJIbHBIX YPABHCHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIC METO/Ibl PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHne cuCTEM K PELIECHUIO
MaTeMaTHUYeCKUX 3aad U 3a7a4 u3

101 pa3IMYHbIX 00JacTei HayKH U peallbHON
KHU3HU, UTHTEPIPETALUS OTyYECHHBIX
pE3yJIBTaTOB

[IpuMeHeHne cuCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 13

102 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KU3HU, HHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB

[TpuMeHeHre HEPABEHCTB K PEIICHHUTO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a49 U3

103 pa3nM4YHBIX 001acTeil HAYKH U peabHOM
’KU3HH, HHTEPIIPETALHS TIOJTyIeHHBIX
pE3yJIbTaTOB




KonTponbnas padota: "CrucreMsl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHU"

105 PanvoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PannoHanpHbIE CUCTEMBI € TApaMETPAMU

108 WppatnmonansHble ypaBHEHHUs, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanmonaibHble CUCTEMBI C ITApaMeTpaMu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu

114 Tpuronomerpudeckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu

116 TpuronomeTpudeckue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIEIEeN peanbHbIX
CUTYallUi C IOMOILBIO YPAaBHEHUH C
napameTpamu

118 [TocTpoenue u ucciaeaoBaHme
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MaTeMaTUYeCKUX MOJIEIEeH peaabHbIX
CUTYaIUH C MOMOILBI0 CUCTEM YPaBHEHHI ¢
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[CHCﬁ PCAJIBbHBIX

119 CUTYAalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonTponbhas padora: "3anauu c
napamerpamu”

121 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil: "YpaBHeHUs"

122 [ToBTOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHuil: "YpaBHeHUs"

123 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI"

124 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

125 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT
3HaHuii: "HepaBeHncrna"

126 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

129 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS

3HaHuii: "[IpousBoaHas u e€ npumeHenue"
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130 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"
131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
132 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
133 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 HroroBas koHTpoIbHAs paboTa
136 HOBTOPGHI/IG, 000011ICHIE, CHCTEMAaTH3aIUs 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON TPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh NOHITUSIMU: PALMOHATEHOE U JEHCTBUTEIBHOE YUCIO0, OOBIKHOBEHHAS
' U IecATUYHAs P00k, IPOIICHTHI
12 Boinonusate apudmernyeckue omnepanuy C panroHaIbHBIMU M JEHCTBUTEIbHBIMU
' YUCITaMH
13 BrImonHATE IpUOIMKEHHBIC BEIYUCIICHIS, I/IUCHOJIBByH MpaBUJIa OKPYTJICHHS, AEIaTh
MPHUKUIKY U OIICHKY pe3yJbTaTa BIYUCICHUH
OnepupoBaTh NOHATUSAMHU: CTENEHb C IENbIM IOKa3aTeleM, cTaHaapTHas Gopma
14 3amucHu JIeHCTBUTENBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTENEHHU; HCIOJIb30BaTh
' NOIXOAAIIYI0 (hOpMy 3amucH NEHCTBUTEIBHBIX YHCENT JJIS PEUICHUs MPaKTHUYECKUX
3aJa4 ¥ MPEICTaBICHUS TaHHBIX
OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJBHOTO YIIIa;
1.5 HCIIONIb30BaTh 3alUCh MPOU3BOJIBHOTO yIiia 4Yepe3 OOpaTHhIE TPUTOHOMETPUUECKUE
byHKIIIHN
2 YpaBHEeHHS 1 HEPaBEHCTBA
OnepupoBaTh MOHATHUSMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO, IEJOE,
2.1 panroHaIbHOE, MPPALNMOHATIBHOE ypaBHEHWE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
99 BoeimonuaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKHX BBIPOKEHUH M peliarh
' TPUTOHOMETPHUECKHUE YPABHEHUS
BeimonmHATE  1peoOpa3oBaHMsS — MENBIX, PAMOHAIBHBIX W HPPAMOHATBHBIX
2.3 BBIPQXXEHHUI U peliaTh OCHOBHBIC TUIIBI LIEJBIX, PAIMOHATBHBIX U HPPAIIMOHATBHBIX
ypaBHEHU U HEPABEHCTB
94 [TpuMeHSTh ypaBHEHHS W HEPABEHCTBA I PEIICHUS MaTeMaTHYeCKUX 3aJad U
' 3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U pealbHOM JKU3HU
MopnenupoBaTh pealibHble CUTYAIlMd Ha S3bIKE alreOphbl, COCTABIATH BBIPAKECHUS,
2.5 ypaBHEHHUS, HEPABEHCTBA MO YCIOBUIO 3aJ]aui, UCCIIE0BATh IOCTPOECHHBIE MOJIENHN C
UCIIOJIb30BaHUEM armapara anreOpbl
3 OyHKIUYU U TpapUKu
31 OnepupoBaTh MOHATUSAMH: (PYHKIUSA, CHOCOOBI 3amaHus (YHKIHH, 0OJacTh

OTpEeNeNICHUsT W MHOXXECTBO 3HaueHWW (QYyHKIUU, rpaduk G(YHKIUH, B3aUMHO
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oOpartHbie GYHKIUU

OnepupoBarb NOHATUAMU: YETHOCTb M HEYETHOCTh (YHKIUU, HYIU (DYyHKIHU,

32 MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crpouthb ¥ 4HTaTh TpaQuUKH JIMHEHHON (YHKIUH, KBaIpaTUYHON (QYyHKIUH,
' CTETICHHOW ()YHKITUH C IIEJIBIM TIOKa3aTelieM
Hcnonws3oBath rpaduku QyHKUUN A1 UCCIIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH
3.5 IIPU PELICHUM 3a]a4 U3 APYTUX yu4eOHBIX MPEIMETOB U pealbHON JKU3HU, BHIPAKATh
dbopMyaMu 3aBUCUMOCTH M@Ky BETMUNHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBatb TIOHSITHSIMH MOCJICZIOBATEIILHOCTb, apudmernueckas "
' reOMeTpHYECKast TPOrPecCuun
4.9 OnepupoBarh MOHATHAMH: OECKOHEYHO YyOBIBAaroOIas reOMEeTpHUYecKasi MpOrpeccus,
' CyMMa OECKOHEUHO YOBbIBAIOIIEH T€OMETPUUYECKON MPOrpeccun
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMH
44 Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEILHOCTEH U MPOTpPecCHil HJsl pelIeHus
' pPEABbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, OTIEpPAIIUN Ha/l MHOYKECTBAMHU
5.9 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT s OMHCAHUS PEeabHBIX
' MIPOLIECCOB U SIBIICHUH, MPHU PEIICHUH 3a/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
53 OrniepupoBaTh MOHIATHAMU: ONIPEIeTIEHNE, TEOpEMa, CIIEJICTBHE, TOKA3aTEIIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBEPsSIEMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYHCIICHUS
OnepupoBaTh MOHITUSIMU: HATypallbHOE, IIENI0€ YHCIIO; MCIOJB30BaTh IMPU3HAKH
11 JETUMOCTH IIENIBIX YUCEIl, PA3JIOKEHHUE YMCIIa Ha MPOCThIE MHOXKUTENN IS PEIICHUS
3a1a4y
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHALHBIM MTOKA3aTeIeM
13 OnepupoBaTh TMOHATUSAMHU: Jorapudm YWCHa, JECATHUYHBIE W HATypajbHBIE
' sorapuMbl
2 YpaBHEHUs 1 HEpABEHCTBA
[IpuMeHATh CBOWCTBA CTEMEHW Il TPEoOpa3oBaHUs BBIPAXKEHUHN, OMEPUPOBATH
2.1 MOHATUSIMM: TIOKA3aTeIbHOE YpPaBHEHHE M HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIBI

MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB
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BoimonHaTe npeodpa3oBaHusl BHIPAXKEHUH, COAEPIKAINX JIOTapu(MbI; ONEpUpOBaATH

2.2 HOHATUAMMU: JIOTapU(PMUYECKOE YPaBHEHNE U HEPABEHCTBO; PelIaTh OCHOBHBIE THIIBI
JOrapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTh penienust npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
54 OnepupoBaTh MOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHMM H €€ pelleHHUE;
' UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH IS peIIeHHs] TPaKTUUECKUX 3a7a4
25 Haxomuts pemeHns NOpOCTEMIIMX CHCTEM M COBOKYIIHOCTEH pPallMOHAIBHBIX
' YPaBHEHMI U HEPABEHCTB
MonenupoBaTh pealbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
2.6 YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3aJlauM, MCCIEI0BaTh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIL30BAHHUEM arllapara ajareOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: MEpHOANYECKas (QYHKIHS, TPOMEKYTKA MOHOTOHHOCTH
31 (GyHKIMU, TOYKH SKCTpeMyMa (yHKIMHM, HanOoibllee W HaWMEHbIIee 3HAYCHUS
' (GyHKLIMU Ha TPOMEXYTKE; MCII0JIB30BaTh UX JUIs UCCIIEOBaHUS (DYHKIIMH, 3alaHHON
rpaduxom
OnepupoBaTh MOHATHSIMHU: TpadUKH ITOKA3aTENBHOW, JOTapUPMHUYECKOH U
3.2 TPUTOHOMETPHUYECKUX (PYHKIHI; M300pakaTh MX HAa KOOPAMHATHOW IUIOCKOCTH H
MCIIOJIb30BAaTh JJIsl PEILIEHUS] YPAaBHEHUM U HEPABEHCTB
33 N306paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaUKd JMHEHHBIX ypaBHEHUN H
' MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUN
3.4 Hcnonb3oBathk rpapuky GyHKIMHA U1 HCCIIeA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH 13
' JPYTUX y4eOHBIX AUCIUIIINH
4 Hauana matemaTnyeckoro aHaamsa
OnepupoBaTb MOHATUSMH: HeNpepbiBHas (YHKIMS, NPOU3BOAHAs (YHKIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MUYECKHI CMBICT MPOU3BOJHOM M pelIeHus
3a1a4y
4.9 Haxonute mnpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIMH, BBIYUCIATH MPOU3BOJHBIE
' CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKITHIA
43 Hcnonp30BaTh MPOU3BOAHYIO JUISl WCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTH U
' 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl HCCIIEIOBAaHUS K TOCTPOEHHUIO IpauKoOB
44 Hcnonp30BaTh NpPOM3BOAHYIO ISl  HAXOXKJIEHUS HAWIYYIIEro pELIEHUS B
' MPUKIIAIHBIX, B TOM YHCJE COI[MAIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh NOHATUSMH: [IEPBOOOPA3HAsE M UHTETPal; IOHUMATh T€OMETPUUECKUN
' U QU3UYECKUI CMBICT HHTErpasia
46 Haxonute mnepBooOpa3Hble 3JI€MEHTapHBIX (YHKLUUH, BBIYUCIATE HHTErpayl IO
' dopmyne Herotona — JleiiOuuia
47 Pemare mnpuknagHele 3agadyd, B TOM 4YHCIE COLUAIbHO-I)KOHOMHYECKOTO M

(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BBIYUCIICHUS
Panmonanbhbele uMciaa. OOBIKHOBEHHBIE W JECATHYHBIE ApOOHM, IMPOLEHTHI, OECKOHEUHbIE
11 | MepuOIHIECKHE qpodu. ApuMmeTndyeckue ONepaluud C PALUOHAIBHBIMM  YHMCIAMH,
' peoOpa3oBaHusl YUCIIOBBIX BbIpaxeHUU. [IpumeHeHue npoOel M MPOLEHTOB s peleHHs
IIPUKJIAJHBIX 3a7]a4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HU
JleWicTBUTENbHBIE 4YHCTa. PanuoHanmpHBIE W UppalMoOHAIbHBIE dYHCTIa. ApUpMETHYECKHe
1.2  omnepauuu c nelicTBUTENbHBIMU yucaaMU. [IpuOakE€HHbIC BHIUMCIIEHUS, IPABUIa OKPYTJICHHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BEIYUCICHUM
Crenenp c uenbiM mokazareneMm. CrangapTHas (opMma 3amucu JEHCTBUTENBHOTO YHCTIA.
1.3  Hcnonp3oBanwe mnoOAXOASMmIEH (OpPMBI 3amuch  JCHCTBUTENBHBIX YWCEN [UIS  PEIICHUS
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypajdbHON cTemeHu. [leicTBUS ¢ apu(pMETHYECKUMU KOPHSIMHU
' HATypaIbLHON CTENEHU
15 CHHyC, KOCHMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE TIPEOOpPa3OBaAHUS
99 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopmyJIbI
2.3  YpaBHeHHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo1 HHTEPBAJIOB
2.4 Pemenue HeNbIX U JpOOHO-pAllMOHATIBLHBIX YPaBHEHUN M HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHM
57 [IpumeneHune ypaBHEHUH W HEpPABEHCTB K pEIIEHUI0O MaTeMaTHMUeCKUX 3ajad U 3ajad u3
' pa3IMyYHbIX 00JacTel HayKH U peaibHOM KU3HU
3 OyHKIMH U TpaduKh
3.1 Oyukums, cnocods! 3aganus pyHkiuu. ['paduk Gynkuuu. Bzanmuo o6patubie pyHKUINN
3.9 OO6nacte ompenesneHuss U MHOXKeCTBO 3HadeHMH QyHkumu. Hymm dynxmum. IlpomexyTtku
' 3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
33 CrenenHas (yHKIMS C HATYpAJIIbHBIM U IIEJIbIM Moka3aTeneM. E€ coiicTBa u rpaduk. CoiicTBa
' U rpaduK KOpHS N-0if CTENeHH
3.4 Tpuronomerpuueckas OKpyX HOCTb, ONpPEACICHUE TPUTOHOMETPUYECKUX (DYHKIIMH YUCIOBOTO

aprymeHra
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Hauana maTemaTuyeckoro aHainsa

41 ITocnenoBarenbHOCTH, Coco0bl 3aJaHMs [10CTIe10BATEIbHOCTEH. MoHOTOHHBIE
' [OCJIE0BATELHOCTH
Apudmernueckas u reoMmeTpudeckas nporpeccud. beckoHeyHo yObIBarolas reoMeTpuyeckas
4o  TporpeccHs. Cymma OeckoHe4yHO YyObIBarolel reomerpudeckoil nporpeccun. Popmyna
' CIIO)KHBIX IpPOLEHTOB. Vcrosnb30BaHME MPOrpeccMM s PELIeHHUs pealbHbIX —3ajad
IIPUKIIAZHOTO XapakTepa
5 MHoxecTBa 1 JIOrMKa
MHuoxecTBO, omepauuu Haj MHOxecTBaMu. [uarpammbl Oiinepa — Benna. [lpumenenue
5.1 = TeopeTMKO-MHOXECTBEHHOI'O ammapara JJsi ONMCAaHUS PEaJbHBIX IPOLECCOB U SIBICHUM, IPU
pEILIeHNN 3a1a4 U3 IPYTUX y4EOHbIX NIPEAMETOB
5.2  Ompenenenue, Teopema, CleCTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbable u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 Crenenb ¢ pallMoOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. [lecaTudHbIe U HATYypalbHbIE JOrapupMbl
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, CopepKaLUX JTOrapupMbl
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUSI 1 HEPABEHCTBA
26 Cucrembl JMHEWHBIX ypaBHEHMH. PelieHne mnpuKIagHbIX 337ady € TOMOLIbIO CHCTEMBbI
' JIMHEUHBIX YPABHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
58 [IpumeneHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEIIEHUI0 MAaTEMaTHYECKUX 3a7ay U 3a1a4
' U3 pa3IMyYHBIX o01acTell HAyKU U PeabHOM KU3HU
3 OyHKIHH U TpaduKu
31 Oyukuus. [lepuonnueckue dynknuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCHUMyMbl
' U MUHUMYMBI QyHKIMKM. Hanbomnbiiee 1 HauMeHblee 3HaueHne QyHKIIMU Ha IPOMEXYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas QyHKIINN, KX CBOWCTBA U TpauKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN IS peIIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
3.5 Hcnonp3oBanne rtpadukoB (GYHKIUNA IS HUCCIIENOBAHUS IIPOIIECCOB W 3aBHCHUMOCTEH,
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KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYIHX yIeOHBIX MPEIMETOB U peabHON )KU3HU

4 Hauvana mareMaTnyeckoro aHaamsa

4.1 HenpepsiBabie pyHkinu. MeTo HHTEPBAIOB AJIsl pEHICHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuit 1 GU3NMUECKH CMBICI TPOU3BOIHOM

43 [Tpon3BosHble 31eMeHTapHBIX (GYHKIMNA. DOpMylibl HAXOXKACHUS IPOU3BOAHOM CyMMBI,
' IPOM3BEACHUS U YAaCTHOTO (QyHKIUH

44 [IpumeneHre MpOM3BOAHON K HMCCIENOBAHUIO (DYHKIMHA HA MOHOTOHHOCTb U HKCTPEMYMBI.
' Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYeHNUS (DYHKIIMU Ha OTPE3Ke

45 [TpuMeHeHre TPOU3BOIHOM AJI HAXOXKICHUS HAWIYy4lIero PEIEHUs B IPUKIIAJAHBIX 3a7a4ax,
' JUIsl OTIpEIeNIEHUs] CKOPOCTH Ipolecca, 3aaHHOro (opMysIol uiu rpadukom

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

4.7 Hurerpain, ero reoMeTpudeckuii 1 (U3MIECKUN CMBICI. Bhrancnenue uaTerpaia no gopmye

Herorona — JleitbHuna

INPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHUSI OCHOBHOM OBPA30BATEJBHOM ITIPOIT'PAMMBI CPEJTHEI'O OBIIETO

OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpedoBaHUs

IIpoBepsiembie TpeOOBaHUSI K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
o0pa3oBaTeILHO MPOrpaMMBbl CPeHETr0 001IEro 00pa3oBaHuUsI

Brnanenne meromamu J10Ka3aTeNbCTB, alrOPUTMAaMHU pELICHUs 3ajad; yMEHUe
(GbopMyIHpOBaTh W ONEPHPOBATH MOHATHUSIMH: OMNpEIENCHHE, aKCHOMa, TeopeMma,
CIIeICTBUE, CBOICTBO, NMPHU3HAK, J10KA3aTeIbCTBO, PAaBHOCWIbHBIE (HOPMYIHUPOBKHY;
NPUMEHATh MX; YyMeHue (QopMmynupoBaTb OOpaTHOE U  HPOTHUBOIOJIOKHOE
YTBEp)KJCHHE, NPUBOAUTH NPUMEPHl M KOHTPIPUMEPBI, MCIOIb30BaTh METO[
MaTeMaTHYeCKOW WHIYKIWW; TPOBOJUTH OKa3aTelbHBIC PpACCYKICHHS TIpH
pelIeHNH 3a]a4, OLEHUBATh JIOTMUYECKYIO IMPAaBUIBHOCTh PACCYXKICHHH; yMEHUe
OTEPUPOBATh  TMOHSTHUSMHU: MHOXKECTBO, IOJMHOXKECTBO, OIEpalMd  HaJ
MHOXKECTBaMH; YMEHHE HCIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar ajs
OIMCaHMsI PeATbHBIX TIPOIIECCOB W SIBIICHUI M TIPU PEUICHNUH 3a]1a4, B TOM YHCIIC U3
JPYTUX Y4eOHBIX NPEIMETOB; YMEHHE ONEPHPOBATH MOHATUSAMHU: Tpad, CBI3HBIN
rpad, aepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMHUCHIBATH rpadbl

Pa3IUYHBIMH CITIOCOOAMU; HCTIONIB30BATh rpadbl IPU PELICHUHN 33124

YmMmenue ONCpHUPOBATH MOHATHAMU: HATYPAJIBHOC YUCIO, LECJIOC YUCII0, CTCTICHL C
LECJIBIM IIOKA3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHb C palrMOHAJIbHBIM
IIOKa3aTcJjI€M, CTCIICHD C HCﬁCTBHTeHLHBIM IIOKa3aTcCyIEM, JIOI‘apI/I(bM qucia, CUHYC,

KOCHMHYC U TAHI'CHC IIPOU3BOJIBHOI'O 4YHCJIa, OCTAaTOK IIO0 MOAYJIIO, pallMOHAJIBHOC
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YUCJIO, UPPALMOHATIBEHOE YUCIIO, MHOYKECTBA HATYPAJIbHBIX, LIEJIbIX, pAllMOHAIbHBIX,
NEUCTBUTENBHBIX ~ YWCEJ; YMEHHE  MCIOJIb30BaTh  IPU3HAKU  JCIHUMOCTH,
HaUMEHBIIHA OOIIUI AeTUTENIb U HAUMEHbIIIee 00Iee KpaTHoe, anroput™ EBkimaa
IIPY PELICHUM 3aJa4; 3HAKOMCTBO C DPAa3jIM4YHBIMU ITO3UIMOHHBIMU CHCTEMAMHU
CUMCJICHHS; YMCHHE BBIMOJIHATH BBIYHCICHUE 3HAYCHWH U MPeoOpa3oBaHUS
BBIpOXEHUI CcO cremeHsMU U Jjorapudmamu, npeoOpa3zoBaHus IpOOHO-
palMoHaIBHBIX BBIPAKEHUI; yMeHUue ONepUpOBaTH MOHSATUSMU:
[IOCIIEI0BATEIBHOCTD, apupMeTHUECKasi IPOrpeccus, FeOMeTprUIecKast porpeccus,
O0eckoHeuyHO yObIBarolasi TeOMETpUYEcKas Mporpeccusi; yMEHHE 3a]aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHUCIIE C TTOMOIIBIO PEKYPPEHTHBIX (HOPMYI; YMEHUE
OTEepUpPOBATh TOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUICKCHBIC
qyclia, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, ¢popMa 3alucu KOMIUIEKCHBIX
gucen (TeOMETpHYECKas, TPUTOHOMETpPUYECKass U anreOpandeckas); yMeETh
MIPOU3BOJUTH apuPMeTHUECKUue NEHCTBUS ¢ KOMILJIEKCHBIMHU YHCIaMH; TPUBOIUTH
MPUMEPHl  MCTOJB30BaHUS KOMIUIEKCHBIX YHCEJI, OIEpUPOBATh IOHSATUIMH:
Marpunia 2x%2 u  3X3, onpeaenuTeNb MATPUIbl, TE€OMETPUYECKHI CMBICI

OTIpeAeTIUTENS

VYMmenue OIICpHUPOBATH IHOHATHUAMMU palrOHAJIbHBIC, HppaiuOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHLIC, JIOFapI/I(I)MI/IquKI/IC, TPUTOHOMCTPUYICCKUEC YPABHCHUA
U HCPABCHCTBA, HMX CHCTCMbI;, YMCHHC OICPpHUPOBATH IMOHATHUAMU:. TOKIACCTBO,
TOXACCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHUC, HCPABECHCTBO, CUCTCMaA ypaBHeHI/Iﬁ u
HCPaBCHCTB, PABHOCUJIbBHOCTDH ypaBHeHI/II\/JI, HEPABCHCTB U CUCTEM; YMCHHUC PCIIATH
YpaBHCHH, HCPABCHCTBA U CHUCTCMbI C MOMOIIBIO PaA3JIAYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA MW CHCTCMbI C MapaMCTpPOM; IMNPUMCHATHL YpPaBHCHHA,
HCPAaBCHCTBA, WX CHUCTCMbI IJId PCHICHUA MATCMATHYCCKHUX 3aJad U 3aJad U3

pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIHS, YETHOCTh (QYHKIUH, IEPUOIUYHOCTD
(GyHKIMH, OTpaHUYEHHOCTh (YHKUIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHKIIMM, HauOoJblllee W HauMEHbIIee 3HadeHHs (QYHKIMH Ha MPOMEXYTKE,
HempepbIBHAass (QYHKLUS, aCUMITOTHI rpaduka (GYHKIMH, TepBas W BTOpas
MPOM3BOJIHAS (PYHKLHH, F€OMETPUUECKUA M (PU3MUECKUH CMBICI MPOU3BOAHOM,
nepBooOpasHasi, onpeAeaEHHbIN HHTErpall; yMEHHEe HaXOIUTh aCUMIITOTHI Ipaduka
(GyHKIMU; YMEHHME BBIYMCIATH NIPOU3BOAHBIE CYMMBI, NPOU3BENEHHS, YaCTHOIO U
KOMIO3ULUHN (DYHKIMHA, HAXOJUTh ypaBHEHUE KacaTeNbHOW K Tpaduky (QyHKIUH;

yYMEHHE HaXOAUTh MPOU3BOJIHBIE PJIEMEHTAPHBIX (PYHKUMN; YyMEHHE HCIOIb30BaTh
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NPOU3BOJHYIO Ui  HUCCIENOBaHWS  (DYHKIMHA, HAXOIUTh HauOOIbLIME U
HaUMCHBIIME 3HAueHHs (QYHKOWHA; CTPOUTH TpauKd  MHOTOWICHOB C
WCIIOJIb30BAHUEM amlapara MaTeMaTHUYEeCKOTO aHajIN3a; IPUMEHSTH MPOU3BOIHYIO
IUISL HAXOXKICHUST HAWITYYIIeTo PEICHHUs B IPUKIAIHbBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHYECKUX M (PU3UYECKUX 33a7ayax; HaXOIHUTh IUIOUIaIu U 00BEMBI (uryp c
MIOMOIIBIO MHTETPaJa; MPUBOANUTH MPUMEPBl MAaTEMaTHYECKOTO MOEIHPOBAHUS C

MOMOIIBI0 AU PEepeHIINATHHBIX YPABHCHHIA

YMeHue omnepupoBaTh MNOHATHSAMU: Tpapuk QyHKIUH, oOpaTHas QyHKUuS,
KOMITO3MLMS  (QYHKIMH, JUHeHHas  (yHKUOUS, KBaJgpaTW4Has  (YHKIHS,
panmoHanbHast (QYHKIUS, CTENEHHAas (PYHKIUS, TPUTOHOMETpUYecKHue (yHKIIHH,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, IMMOKa3aTelbHas W JIorapupMUYIecKas
GyHKIWMK; yMEHHE CTPOUTh TpaduKd U3YYEHHBIX (DYHKIHHA, BBITOIHATH
npeoOpa3oBaHusl TrpadUKOB (QYHKIHMHA, HCIOIb30BaTh TpapuKH IS HU3Y4CHHS
MPOIIECCOB M 3aBHCUMOCTEH, IIPH PEIICHUHN 33j1a4d U3 APYTUX YYEOHBIX MPEIMETOB U
3aa4 M3 pEaTbHOW IKM3HM; BBIPAXATh (OPMYyJaMH 3aBUCHMOCTH MEXKIY
BEIMYMHAMU; HCIOJB30BaTh CBOMCTBA W Trpadukd (QYHKOWA 0TS  pemieHus
ypaBHEHM, HEPABEHCTB U 3a/la4 C MapaMeTpamMH; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHHI, HEPABEHCTB M UX CHCTEM

YMeHue pemarb TEKCTOBBIE 3a7jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI,
JI0JIM U YacTH, Ha JABHXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33aJjaul
n3 o0nacTv yOpaBlieHUS JUYHBIMH U CEMEHHBIMM (UHAHCAMM); COCTaBIISThH
BBIDQKCHUS, YpPaBHEHUS, HEPABEHCTBA M HMX CHCTEMBl IO YCIOBUIO 3aJauH,
UCCIIEI0BATh MOIY4YEHHOE PEIICHHE U OLEHUBATh MIPABIONOA00HOCTb PE3yIbTATOB;
YMEHHE MOJEINPOBATh PEAIBHBIE CUTYallMd Ha SI3bIKE MAaTEMaTHKH; COCTaBIISThH
BBIPQKEHUS, ypaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBbl IO YCIOBUIO 3ajauH,
UCCIIeIoBaTh TOCTPOCHHBIE MOJIENHM C HCIHOJb30BAaHMEM ammapara anreOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpeAHee apupMeThyeckoe, MeJHaHa,
HaumOoJblllee ¥ HauUMEHbIIEe 3HAUYEHUs, pa3Max, JTUCHepCUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOIO HAbOpa; yMEHHME W3BJIEKaTh, HHTEPIPETUPOBATH
nH(popMalnio, TPEICTaBICHHYI0 B Ta0iMlax, Ha JauMarpamMmax, rpadukax,
OTPaKAIOIYK0 CBOMCTBA pEAJIbHBIX IPOLECCOB M  SBJIECHUN; NPEICTaBISTH
MHGOpPMALMIO C IMOMOIIBIO TaOJMI[ M JAMarpamMM; HCCIEJ0BATh CTaTHCTUYECKUE
JaHHbIE, B TOM 4YHCIE C NMPUMEHEHHEM TIpaUIecKuX METOJIOB U DIEKTPOHHBIX

cpenctB; TrpadUuecKH WCCIEOBAaTh COBMECTHBIE HAONIOACHUS C TIOMOIIBIO
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JyarpaMM pacCEeUBaHMs U JIMHEWHOU perpeccuu

YMeHue omnepupoBaTh MOHATHAMHU: CIYYalHBIM ONBIT W CIy4aifHOE COOBITHE,
BEPOATHOCTh CIYYaHOTO COOBITHSI; YMEHHE BBIUHCIATH BEPOSITHOCTH C
UCIOJBb30BAHUEM TpapUUECKHMX METOOB; IMPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOKEHUSI BEpOsITHOCTEH, (HOpMyIly MONHON BeposiTHOCTH, popmyny bepnymnu,
KOMOMHaTOpHBIE (HaKTHI U (HOPMYIIBI; OIICHUBATH BEPOSTHOCTU PEATBHBIX COOBITHI;
YMEHHE OINEepPUPOBATh TMOHATHUSMHU: CIy4dallHas BEJIWYMHA, paclpeelieHue
BEPOSTHOCTEH, MaTeMaTHYeCKOE OXUAAHWE, JUCIEepPCHs W  CTaHJapTHOE
OTKJIOHEHHE CIy4yailHOW BeNWYHMHBI, (YHKIUH paCHpEleleHuss MU IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEIbHOTO W HOPMAJBHOTO pAacHpeieiieHUl; yMEHHe
UCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX paclpelesieHud [UIsl pelieHus 3ajad;
3HAaKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX
UCCIIEIOBaHMM; YMEHHE MPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJNBIINX YHCENT
B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHE OIEPUPOBATH IMOHATHSIMU:
COUYETaHHE, IIePECTaHOBKA, YHUCJIO COYETaHUI, YHUCIO MEpPEecCTaHOBOK; OWHOM
HpioToHa; yMeHWe NPUMEHATh KOMOWHATOpHBIE (AKThl W PACCYXKACHUS IS
pelieHust 3ajJay; OLEHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; COCTaBIATh

BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NTOJIYUEHHBIA PE3YyIbTaT

10

YMeHue omnepupoBaTh NOHATHUAMU: TOUYKa, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKMHA YroJ, JBYTPaHHBIM YroJ, TpEXIpaHHBIHI
yroj, CKpelMBarolMecs TMpsMble, MNapajUIeIbHOCTh M MEPHEHAUKYISIPHOCTh
OpSIMBIX W IUIOCKOCTEH, YroJl MeXAy HpsSMBIMH, Yrojdl MEXIy TMpsIMOH U
IUIOCKOCTBIO, YrOJI MEXJy IIIOCKOCTSMH, PacCTOSIHME OT TOYKU [0 IIOCKOCTH,
paccTosiHuE MEXAY MNPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHUE
MCIOJIb30BaTh MPHU PEIICHUHU 3a/1a4 W3Y4YeHHbIE (DaKThl U TEOPEMBbI IUIAHUMETPHH;
YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENN C IOMOIIBI0 T€OMETPUYECKUX TOHSATHI M BEJIMYUH,

peuaTh CBA3aHHBIC C HUMHW NPAKTUYCCKUC 3aa9U

YMeHue onepupoBaTh IMOHATHSAMH: IUIOMIAAL  QUIYypbl, 00BEM  GUrYpHI,
MHOTOTPAaHHHK, TNPAaBWIbHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuiefienunesa, NpusMa, nOHpamuga, ¢GuUrypa U IOBEPXHOCTb BpalleHus,
WINHAP, KOHYC, map, cdepa, miIomaas cepsl, mIomaab NOBEPXHOCTH TUPAMH/IBL,
IPU3MBI, KOHyCa, LWIMHApPA, 00bEM Ky0a, MPsIMOYrojJbHOIO Mapasuiesenunena,
NUpaMM/Ibl, IPU3MBbI, IUIMHAPA, KOHYCA, 1l1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS

KOHYCa MW HOWJIHMHApA, IIapaJUICJIbHBIC OCH HWJIIM OCHOBAaHHUIO, CCUCHHC IIIapa,
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IJIOCKOCTh, Kacaromiasicss cdepbl, MIIUHApPA, KOHYca; YMEHHE CTPOHUTH CEYCHHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOIPAaHHHUKH, (PUTYPHI 1 TIOBEPXHOCTH BpPAIICHUS,
WX CEUYCHHS, B TOM YHCIIC C MIOMOIIBIO IEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSTh
CBOWCTBA T€OMETPHUECKUX (UTYP, CAMOCTOSATEIBHO (hOPMYITHPOBATH OMPEICIICHHSI
U3y4aeMbIX (QUTYp, BBABUTaTh THUIOTE3bl O CBOWCTBaX W  MPHU3HAKAX
reoMeTpHUECKUX (pUryp, 0OOCHOBBIBATH WIIM ONPOBEPraTh MX; YMEHHE MPOBOJIUTH
KIaccupukanuo (GUryp Mo pa3jinudHbIM IPH3HAKAM, BBITIONHATH HEOOXOJIMMEBIE

AOIOJTHHUTECIIBHBIC ITIOCTPOCHUA

YMeHHe omnepupoBaTh IMOHSATHUSMH: JBH)KCHHE B IPOCTPAHCTBE, IapajuIeIbHBIN
MEPEHOC, CHMMETPHS Ha TDIOCKOCTH M B MPOCTPAHCTBE, TTOBOPOT, TIpeoOpa3oBaHUE
nmono6usi, mogo0HbIe (GUTYPHI; YMEHHE Paclio3HABATH PaBHBIC U MOI00HBIE (GUTYDHI,
B TOM 4YHCIIC B MPUPOJIEC, UCKYCCTBE, aPXUTEKTYPE; UCIIOIB30BaTh T€OMETPUICCKUE
OTHOIIICHUS IPH PEIICHUM 3aja4; HaXOJWTh NEOMETPHUYECKHE BCIMYMHBI (JIJIMHA,
yroJ1, IIOIA b, 00bEM) MpPU PELICHUH 3aJ1a4 U3 APYTUX Y4€OHBIX NMPEAMETOB U U3
peanbHON JKU3HU; YMEHUE BBIYMCIATH T€OMETPHUSCKUE BEIMYWHBI (JUIMHA, YTOI,
Iomaab, 00bEM, IUIOMIAb IMOBEPXHOCTH), WCIOIB3YS H3YYCHHBIE (OPMYIBI U
METOZbl, B TOM 4YHCIE: IUIOMAAb TOBEPXHOCTH MHPAMHJBI, TPU3MBI, KOHYCa,
UWIMHApA, TUTOmanb cdepbl; 00bEM Kyba, MPSMOYTOJIBHOTO Mapajulesienumeaa,
MUPaMUbI, TPU3MBI, HWIMHIpPA, KOHYyca, Iapa; yMEHHE HaxXOIUTh OTHOIICHHE

00BbEMOB MOAOOHBIX (HUTYP

12

13

VYMmenne OINCpHUPOBATH IMOHATUAMU: NPAMOYIOJIbHAA CUCTEMA KOOpAWHAT, BEKTOP,
KOOPJIMHATHl TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha YHCIIO, pa3jioKeHHe BEKTopa Mo 0a3ucy, CKalsIpHOE MPOU3BEACHUE,
BEKTOPHOE TPOU3BEICHHE, YTOJl MEXJIy BEKTOpaMH, yMEHHUE HCIOJIb30BaTh
BeKTOpHI—;IfI u KOOp}IHHaTHBIfI MCTOM I PCHICHUA FrCOMCTPHUICCKUX 3adad U 3aaa4

JPYTUX y4yeOHBIX MPEIMETOB

YMenue BbpIOMpATh MOAXONALIMI METOA JUIsl pEelIeHHs 3aJayd; MOHUMaHUe
3HaYMMOCTH MAaTEMaTHKH B M3YYEHUHU MPUPOAHBIX M OOLIECTBEHHBIX MPOIECCOB U
SIBJICHU; YMEHHE PAcllO3HABaTh IMPOSIBICHHE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE,
YMEHHE NIPUBOJUTH IPUMEPHl MAaTEMaTHUECKUX OTKPBITUN POCCUHCKON M MUPOBOM

MaTeMaTH4eCKON HayKn
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HHEPEYEHD 3JIEMEHTOB COAEPKAHMUAA, ITPOBEPAEMBIX HA EI'I 11O

MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Yucna v BBIYUCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

12 Panmonaneupie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE
' NEepUOINIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJIbHOM cTereHu. JIeicTBUs ¢ apuMETUUECKUMH KOPHIMHU
' HaTypaJbHOMU CTEIIEHU

14 Crenenb c uensiM mokasareneMm. CTeneHb C palUOHaNbHBIM TMoka3aTeneM. (CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHTCHC
' YHCIIOBOTO apTyMEHTa

1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI

JeiictBuTenpHble yHuchia. ApuU(METHUECKHE ONepalud C JCHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpuOnkEHHbIE BBIYMCICHUS, NpPaBHJIA OKPYTJEHUS, MPUKUIKA W OIEHKA pe3yibTara
BBIYMCIICHU M

1.8 IIpeoGpa3oBaHue BbIpaKeHUIN

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanyonaibHble ypaBHEHUS

2.3 TpuroHomeTpuveckue ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaeauTenb MaTPULIbI
3 OyHKIUY 1 TpadUKU

3.1 OyHKUs, crnocodsl 3ananus ¢yHkiuu. ['paduk dyaknmu. BzammHo oOpatHble QyHKIHH.

48




Yérnpie n HeuéTHBIe pyHKuMU. [lepuoanueckue GpyHKIMN

O6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHMi ¢yHkumu. Hymu ¢ynkmuu. [IpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIUU. MaKCUMyMbl U MHUHHUMYMBI
¢bysakun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHe (PYHKIIMU Ha MPOMEXKYTKE

33 CrenenHass (yHKOMsSI C HaTypalbHBIM H IEJNBIM IOKazarteneMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu

36 Touku pazpeiBa. AcuMnToThl TpadukoB Gynkmuii. CBolicTBa (yHKIMHA, HEMPEPHIBHBIX HA
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN

3.8 ApudmeTrndeckasi U reoMmeTpuueckas nporpeccuu. opmya ciI0KHBIX TPOICHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

42 [IpumeHeHre TPOU3BOJHON K UCCIIEOBAHUIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
) MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaTtopuka
7 Teomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 Koopaunaatsl 1 BEKTOPHI

49




		2025-09-23T13:59:02+0300
	Литвина Нина Анатольевна




