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HHOACHUTEJBbHAA 3AIIUCKA

VY4eOHblil Kypc «Anredpa M Hayajga MaTeMaTHYECKOrO aHAIM3a» SBIAETCA OJHUM U3
HanOoyiee 3HAYUMBIX B IIpOrpamMMe CpeaHEro oO0Iero oOpa3oBaHMs, MOCKOJBKY, C OJHOM
CTOPOHBI, OH 0O0ecCle4YrBaeT MHCTPYMEHTAIbHYIO 0a3zy Ui H3Yy4eHHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTOil CTOPOHBI, (POPMHPYET JIOTHUECKOE M aOCTPAKTHOE MBIIUICHUE
oOydJaromuxcsi Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHHMS HH(POPMATHKH, OOIIECTBO3HAHMUS,
UCTOPHUH, CIIOBECHOCTM W JAPYruxX AUCUUIUIMH. B pamkax paHHoro ywyeOHOro Kypca
oOydaromiyecss OBJaJE€BalOT YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
(dbopMynupyeT CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOI opme.

VY4eOHbIN Kypc anreOpbl W HayaJl MaTeMaTHYECKOTO aHajJIHM3a 3aKJIAIbIBAET OCHOBY MJIS
YCHEIIHOTO OBJIAJEHUS 3aKOHAMH (U3UKHU, XUMHH, OWOJIOTMM, TOHHUMAaHHS OCHOBHBIX
TEHJIEHIMH pa3BUTUS HPKOHOMHMKHM M OOIECTBEHHOM J>KM3HHU, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIB30BATH UX MJIS
JnajapHEHIero oOpa3oBaHMsi M B TOBCEIHEBHOM JKM3HHM. B TO ke BpeMsi OBIIaJICHHE
aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHMSIMH aireOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBATh
YTBEPKACHUS C MOMOIIBI0 MHAYKIMA U PacCy AaTh NEAYKTUBHO, HCIONb30BaTh 0000IICHNE U
KOHKPETH3alulo, a0bCTparupoBaHHe M AaHAJOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUYECKOE
MBIIUICHHE.

B xone m3ydeHus yueOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOro aHajIu3a»
oOyJaromuecsi TOJIy4aloT HOBBIM ONBIT pEIIeHUS NPUKIATHBIX 3a/ad4, CaMOCTOSTEIHFHOTO
IIOCTPOCHHST MAaTEMaTUYECKUX MOJENICH pealbHBIX CHUTYalMil, MHTEPIPETALUN IOJIYYEHHBIX
pELIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMHU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE, HAYKE U
HCKYCCTBE, C BbIAAIOIIMMHCA MaTEMaTHUECKUMHU OTKPBITUSMU U UX aBTOPAMHU.

VY4eOHbIl Kypc oO0nazaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM MOTEHIIMAJIOM, KOTOPBIN
peanu3yercss Kak uepe3 yueOHbI Marepuan, crnocoOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOTO
MHpPOBO33pEHHS, TaK U uepe3 crneuuuky y4yeOHOM  JeATeNbHOCTH, TpeOyromie
MPOJOKUTENIBHOM ~ KOHLUEHTpPalUuud  BHUMAaHUS, CaMOCTOSITEIBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIy4EHHBII pe3ynbTar.

B ocHoBe meroauku oOydeHusi ainredpe M HavajgaM MaTEMaTHYECKOrO aHajln3a JICHKHUT
JeSITeTbHOCTHBIN MPUHIUI 00y4eHUsl.

B ctpykType yuebHOro Kypca «Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAIM3a» BBIJIEIICHBI
CIEAYIOIINE COAEPKATEIbHO-METOANYECKE JHHUM: «Yucia u BeuucaeHus», «OyHKIMH U
rpadukny, «YpaBHEeHHs U HepaBeHCTBay, «Hauana MmaTematuueckoro ananusza», «MHOXKecTBa U
Joruka». Bce OCHOBHBIE COJEpPKATEIbHO-METOAMUYECKUE JUHUM HM3Yy4YaloTCs Ha IMPOTSKEHUU
IBYX JIeT OOy4eHHUs Ha YpPOBHE CpeqHEro ooiiero oOpa3zoBaHMs, €CTECTBEHHO AOMONHSAS APYT
Jpyra U TOCTENEHHO HAachIIIasiCh HOBBIMH TeMaMH W pas3zaenaMu. [laHHbIM y4eOHBIH Kypc
SBJIIETCS WHTErpaTHUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cede colaeplkaHWe HECKOJIBbKHX
MaTeMaTUYECKUX AUCIMIUINH, TaKUX KaK anredpa, TPUTOHOMETPHS, MAaTEMATUYECKUN aHAIU3,
TEOpHsT MHOXXECTB, MaTeMaTudeckas Jioruka u apyrue. Ilo mepe Toro, xak oOydaromuecs
OBJIaJIeBal0T BcE Oojiee IIMPOKMM MaTEeMaTHUYECKHM ammnapaToM, Y HHUX IOCIe0BATEIbHO
¢dopMHUpyeTCs U COBEPLICHCTBYETCS YMEHHE CTPOMTh MAaTEeMAaTHYEeCKYyl0 MOJEb PpealbHOM
CUTYyall{, TMPUMEHATh 3HAHMA, TOJTYYECHHBIE TMPU HM3YYEHHH Y4eOHOro Kypca, Uil PeUICHHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTH4YecKO 3agaud, a 3aTeéM HHTEpIpPETHPOBATH
CBOH OTBET.



CopepxatenbHo-MeTOAMYECKass ~ JHHUA  «Yucnma W BBIUMCICHHSD  3aBEpIIaeT
(hopMUpOBaHHE HABBIKOB HCIOJIB30BAaHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpOe OBbLIO HA4YaTo Ha
YpOBHE OCHOBHOTO oOIero obpazoanus. Ha ypoBHe cpemnero obimiero oopasoBaHusi ocodoe
BHHUMaHUeE yzensercs (OpMUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBHIYMCICHUH, BKIIIOYAIONIUX B
ce0sl UCTIONIb30BaHUE PA3UYHBIX (DOPM 3aMUCH YHCIIa, YMEHUE JeNaTh MPUKHUIIKY, BBITIOTHAITH
MpUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BEIPAKEHUS, Pa00OTaTh ¢ MAaTEMATHYECKUMU
KOHCTaHTaMH. 3HaKOMbIE OOYYalOIIMMCS MHOXKECTBA HATYypaJIbHBIX, IENbIX, PALIMOHATBHBIX U
JNEeUCTBUTENIbHBIX YHUCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCell. B KaxaoMm U3 3Tux
MHO>KECTB paCCMaTPUBAIOTCSI CBOMCTBEHHbIE €My cliellu(pUUecKre 3a/1a4u U ONepaluu: JelIeHNue
Halelo, OINEpUpOBaHME OCTaTKAaMHM HAa MHOXKECTBE IEJNbIX 4YHCeN, OcoOble CBOICTBa
paIMOHANIFHBIX U UPPAIMOHATBHBIX YUCEN, apu(MEeTHUECKUEe OINepalyi, a TaKKe W3BICUCHHE
KOpHSI ~ HAaTypaJlbHOM  CTEleHM Ha MHOXECTBE KOMIUIEKCHBIX  yucel.  braromaps
MOCJIEI0BATEIBHOMY  PAaCIIMPEHUI0 Kpyra HCMOJb3YEMbIX YHCEI U  3HAKOMCTBY C
BO3MOYXHOCTSIMHU UX MPUMEHCHHSI IJIs1 PEIICHUS Pa3IMYHbIX 33/1a4 GOPMUPYETCS NPEICTABICHHE
0 €IMHCTBE MaTeMAaTHUKH KaK HAYKH U €€ pOJIM B MOCTPOCHUH MOjIeJIel peabHOr0 MUpa, ITUPOKO
UCHOJB3YIOTCS 0000IIeHNE U KOHKPETU3ALIHSL.

Jluaust «YpaBHEHHSI ¥ HEPABCHCTBA» PEATM3YETCs] HA MPOTSHKEHUH BCETO OOyUYSHHS Ha
yYpOBHE cpenHero oOmero o0Opa3oBaHMs, IOCKOJNBKY B KaxaoMm paszaene Ilporpammer
MPEeIyCMOTPEHO PEIICHHe COOTBETCTBYIONIMX 3a/au. B pesynbrare 00ydarommecs OBJIaJICBAIOT
pa3IUYHBIMM  METOJAMHU  PEIIEHUS pPAalMOHAIBHBIX, HPPALMOHAIBHBIX, MOKa3aTeIbHbIX,
JTorapu(pMUUECKHX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPABEHCTB U CUCTEM, a TakXKe 3ajad,
cojepkauux napaMmerpsl. [lomydeHHbIE YMEHMSI MIMPOKO HMCHOJB3YIOTCS MPH HCCIEIOBAHUU
(GyHKIUI ¢ TOMOUIBIO TPOU3BOHOM, MPU PEILICHUU MPUKIIAHBIX 3a]a4 U 337a4 Ha HAX0XKICHHE
HauOOMBIINX U HAMMEHbBIINX 3HaueHul pyHkuuu. /lanHas comeprkaTenbHas JIMHUS BKIIOYAET B
cebs1 Take (OPMHPOBAHWE YMEHUH BBIONHATH PACUYEThl 1O (GOopMysIaM, MPeoOpa3OBaHUA
palMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
cCollepKaluX CTemeHu u Jorapudmel. braromaps u3yueHUIo anreOpandeckoro marepuala
MPOUCXOAUT JajbHEHIEe pa3BUTHE ANTOPUTMUYECKOTO W aOCTPAKTHOTO  MBIILICHUS
oOy4aromuxcsi, GOpMHUPYIOTCSI HaBBIKU ACTYKTUBHBIX PacCyKIEHUM, pabOThl C CUMBOJIBHBIMU
(dhopMamMu, TIpeICTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anre6pa npearaet 3¢p¢GeKTUBHbIE HHCTPYMEHTHI JUIsl PELIECHUS IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJ1a4, HarJsHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKHU.

CopepxatenbHo-MeToAMuecKass TUHUS «DyHKIUU U TpauKm» TECHO TMEperuieTaeTcs ¢
OPYTUMH  JMHMSIMM ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KaKOM-TO  CMBICIE  3a7aéT
MOCJIEI0BATENIBHOCTh ~ M3Y4Y€HUd  MaTepuana. M3yueHue  CTENEeHHOW, IOKa3aTeIbHOM,
JOTapu(PMUIECCKON ¥ TPUTOHOMETPUICCKUX (DYHKIUH, UX CBOMCTB U rpad)MKOB, HCIIOJIb30BAHHE
GyHKIUE Ui pelieHus 3a1ad U3 JIPYrux y4eOHbIX MPeAMETOB M pPeajbHOW >KU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK M C PEIICHUEM YpaBHEHUU U HepaBeHCTB. [lpu
9TOM OOJIbIIIOE BHUMAaHHE ynaenseTrcs (OPMHPOBAHUIO YMEHHUS BBIpaxaTh (QopMymamu
3aBUCHUMOCTH MEXIY Pa3IUYHBIMU BEJIMUYMHAMH, UCCIIEIOBATh MOTY4YeHHbIE (YHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH CcoAepKAaTeIbHON JIMHUM HALEJICH Ha pa3BUTHE YMEHHHA W
HABBIKOB, MO3BOJIAIOIIMX BHIpaXKaTh 3aBUCUMOCTU MEXIY BEIMYMHAMHU B pa3lInyHONU (opme:
aHANIUTUYECKOW, Tpaduueckoi u crnoBecHOW. Ero wu3ydeHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMICHWIO W  KOHKPETU3AIWH,
HCIIOJIB30BaHUIO AaHAJIOTUH.



CopepxatenbHas nuHusl «Hauana mMaTeMaTHyecKoro aHajan3a» IMO3BOJISIET CYIECTBEHHO
pacHIMpuTh KPYr KaKk MaTeMaTHUYECKUX, TaK M MPUKIAIHBIX 337a4, JOCTYIMHBIX 00YyYaronumcs,
TaK KaK y HUX MOSBIISETCS BO3MOXXHOCTh CTPOUTH I'paKU CIOKHBIX (PYHKIUH, ONPEIeNATh UX
HauOOJbIINE U HAUMEHbBIIINE 3HAYEHUS, BBIYUCIATD IUIomaan Guryp u oObEMBI Tel, HAXOAUTh
CKOpOCTM U YCKOpeHHs mpoueccoB. [laHHas copaepkaTelbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOYKHOCTH TIOCTPOCHHUS MaTEeMaTHUYECKHX MOJEJIeH pealbHBbIX CHUTyalui, IO3BOJSET
HAaXOJUTh HaWjIyylllee pElICHUWE B MPHUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX,
3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOTO aHajh3a CIIOCOOCTBYET pPa3BUTHIO
abCTpaKkTHOTO, (OPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO MBINIICHUS, ()OPMHPOBAHUIO YMEHHN
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyyaronuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3ysbTaTaX, MOJTYYSHHBIX B XO/I€ PAa3BUTHS MAaTEeMAaTUKU KaK HAYKH, U
00 UxX aBTOpax.

ConepxaTenpHO-MeTOAMYEeCKast JHHUA «MHOXKECTBAa M JIOTHKa» BKIIOYaeT B ce0s
AJIEMEHTHl TEOPUM MHOXKECTB W MAaTEeMaTWYECKOH JIOTMKH. TeopeTHKO-MHOXKECTBEHHBIC
MIpeICTaBICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTHKW U TpeasiaraloT Haubosee
YHHUBEPCAIBHBIN S3bIK, OOBEIUHSIOMIMNA BCE pa3jeibl MAaTeMAaTUKU U €€ MPUIIOKEHUH, OHHU
CBSI3BIBAIOT pa3HbIC MAaTEMAaTHUECKUE TUCIMIUIMHBI M UX MPHJIOKEHHS B equHoe 1iesoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOydaloleMycsi MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH M HCIIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MbICHEH. [Ipyrum
Ba)KHBIM IPU3HAKOM MaTE€MaTUKU KaK HAyKU Clie[lyeT MPU3HATh CBOMCTBEHHYIO €Il CTPOrocTh
O00OCHOBaHMH W  CJEJOBAHHWE ONpPENEIEHHBIM IpaBHJIaM IOCTPOCHMS  JIOKAa3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTAaMH MaTeMaTHYE€CKOH JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUIEHHUS] 00y4YaloIuXCsl, O3BOJISET UM CTPOUTH CBOM PACCY>KIACHHS Ha OCHOBE JIOTHYECKHX
npaBul, GOPMHUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebGHOM Kkypce «AnredOpa M Hadajga MaTEMaTHMYECKOrO aHaju3a» IPHUCYTCTBYIOT
OCHOBbI ~ MaTeMaTH4YeCKOr0  MOJEIMPOBaHUS, KOTOpbIe  MPHU3BAHBI  CIOCOOCTBOBATH
(OpMHUPOBAHHIO HABBIKOB MOCTPOCHHSI MOJENEH peasbHBbIX CHUTYyaluil, HCCIIEOBAHUS 3TUX
MOJIeNel C TIOMOINBIO ammapara anreOpbl M MaTeMaTWYecKOro aHaln3a, HHTEPIPETaIUH
MOJIyYeHHBIX pe3yNbTaToB. Takue 3aJaHusl BIUIETEHbI B KaXKIBIA W3 Pa3lesioB MPOrpaMMBI,
MOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIMPOKO MCTONB3YETCs IS PEIICHUs TPUKIATHBIX
3agay. llpu pemeHun peanbHBIX MPAKTUUYECKUMX 3a7ady  OOydyarouluecss pa3BUBAIOT
HaOII0AaTeIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BAThH
aHaJOTUI0, 0000IIaTh M KOHKPETH3MPOBaTh Mpodiemy. JledarenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 3a/1ay OpraHU3yeTcs B Mpoliecce U3YUYEHHUsI BCeX TeM yueOHOro
Kypca «Anredpa u Hauajga MaTeMaTHUYEeCKOTO aHAIHU3ay.

Ha uzyuenne yuebHoro kypca «Anredpa u Hadyajia MaTeMaTUYECKOTO aHAIN3a» OTBOIUTCS
272 4aca: B 10 kmacce — 136 gacoB (4 ywaca B Henemo), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEJIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUA

Panmonaneueie yrcna. OOBIKHOBEHHBIE U JACCITHUYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIS
nepuonndeckue apodu. [Ipumenenne apobeit U MPOLEHTOB IS PEHICHUS TPUKIIAJHBIX 3a7a4 U3
pa3IMYHBIX OTpacieil 3HAHUM U peallbHOW JKU3HHU.

JleiicTButenpHble Yncna. PanyoHanbHbIE W HUPpAlMOHANBHBIE YHcla. ApUPMETHUECKHE
onepanuu C JICMCTBUTEIbHBIMU 4YWCIaMU. MOIysb NEUCTBUTEIBHOIO YUCIA M €ro CBOMCTBA.
[TpuOnmk€HHbIE BBIYUCICHUS, TpaBUiIa OKPYTJEHUs, NPUKHIKA M OILIEHKa pe3yJbTara
BBIYMCIICHU.

Crenens ¢ menbiM nokasareneM. bunom Hetotona. Mcrionbp3oBanue moaxoasiieit popmMbl
3alUCH ACUCTBUTENBHBIX YUCEIT JUIsl PEIICHUS] MPAKTUYECKUX 3a/1a4u U NPE/ICTaBIICHUs TaHHbIX.

ApudmeTrueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C JICHCTBUTEIHHBIM
MOKa3aTeseM.

Jlorapudwm gucia. CBoiicTBa Jiorapudpma. J[ecITHIHBIC H HATYpaTbHBIC JIOTAPUPMBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC YMCJIOBOr0 aprymeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxaecTBa ¥ TOXIECTBEHHBIE MpPEeOOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUS-CIeICTBUA. HepaBeHCTBO, pellieHre HepaBeHCTBaA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U IPOOHO-pAllMOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHON MNepeMEeHHOW. JleneHue MHOrousieHa Ha MHOTOYIEH C OCTaTKOM.
Teopema be3y. Muorouensl ¢ niesbiMu kodddunmrentamu. Teopema Buera.

[Ipeo6pazoBaHus UUCIOBBIX BBIPAKEHHM, COEPKAIINX CTEIICHU U KOPHH.

Uppanmonansuble  ypaBHeHHs. (OCHOBHBIE METOAbl PEHICHUS  UPPALUOHATBHBIX
YpaBHEHUM.

[TokazaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHMS TOKA3aTEIbHbBIX YPABHEHUN.

[IpeobpazoBanue BeIpaKEHHUH, COACPKALMX JTOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METOJIbI pEIICHUs JOrapuGMUIECKUX
YPaBHEHHH.

OcHoBHBIE TpUTOHOMETpUYeckre Qopmyibl. [IpeoOpazoBaHHe TPUTOHOMETPUYECKHX
BBIpa)KEHH. PerieHne TpuroHoMeTpuYeCcKuX ypaBHEHHI.

Pemenne cucteM JIMHEHHBIX ypaBHEHUU. MaTpuna CHCTEMbl JIMHEHHBIX YPaBHEHUU.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIIEHHE €r0
3HA4YEHMs], IPUMEHEHHE ONPENECIUTEIS A PEIICHNUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pemenne
MPUKJIAHBIX 33/1a4 C MMOMOIIbI0 CUCTEMBI JINHEWHBIX yYpaBHEeHM. VcciienoBanne nocTpoeHHOU
MOJIENIU C TIOMOIIBI0 MaTPHIL U OTIpEAETUTENEH.

[TocTpoeHne mMaTeMaTHUECKUX MOJEIEH pealbHOM CUTyallud C MOMOIIBI0 YpaBHEHUU U
HepaBeHCTB. [IpuMeHEeHHE YpaBHEHHMI M HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a7ad U
3a/1a4 U3 pa3IMUHbIX 00JIacTel HAYKH U PEATbHON KU3HH.

DyHKUUH U TPaPUKH

OyHkIms, crnocoObl 3amanus ¢QyHKuuu. B3ammuo oOpaTtHble (yHKIMH. Kommosuius
dbyukumii. ['paduk Gyskimu. SnemenTapabie peoOpazoBaHus Tpa@uKoB GyHKITHA.



OO6macTh omnpeeneHus 1 MHOXKeCTBO 3HaueHuid pyHkiuu. Hymu dyakuun. [TpomexyTku
3HaKOMOCTOSAHCTBA. UETHhIe W Heu€THble (QyHkuuu. [lepumomuueckue ¢yHkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIHMHA. MakCUMyMbl U MUHUMYMBI QyHKmuu. Hanbonbiiee u HauMeHbIIee
3HaueHus! QyHKIMH Ha TPOMEKYTKE.

JluneitHast, KBaApaTUYHAS U IPOOHO-THHEHHAS (PYHKIMH. DIIEeMEHTapHOE UCCIIECIOBAHNUE U
MMOCTPOCHHE UX TPAPUKOB.

Crenennas QyHKLIHSA ¢ HaTypaJlbHbIM M LENbIM MokazareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpauk KOpHA n-OM CTENeHH Kak (PyHKIMH OOpaTHOM CTENEHH ¢ HATypaJbHBIM
ITOKa3aTeseM.

[TokazarenpHas u norapudmuyeckas GyHKIMH, UX CBOWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB PYHKIUH U1 pelieHus ypaBHEHUH.

Tpuronomerpuyeckass OKpPYXHOCTb, OIpEIEICHHE TPUTOHOMETPUUYECKUX (QYHKUIUN
YHUCJIOBOI'O ApryMEHTAa.

OyHKIIMOHAIBHBIE 3aBHCUMOCTH B PEAJIbHBIX TPOLIeccax U SBICHUIX. [ paduKku peanbHbIX
3aBUCHMOCTEMN.

Hauvana maTteMaTn4eckoro aHajamsa

IlocimeqoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MTOCJIE0BATENLHOCTEH. MeTon MaTeEMaTHYECKOM
WHAYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS
MaTEeMaTHUYECKOr0 aHAIM3a KaK aHAIM3a OECKOHEYHO MAaJIbIX.

ApudmeTrnueckass U reomerpuueckas — mnporpeccud. beckoHeuHo  yObIBaromias
reomeTpuueckas nporpeccus. Cymma 6eCKOHEUHO YyOBIBaIOIIEH reoMeTpHUecKoi Mporpeccuu.
JIvHEeWHBI1 W DKCHOHEHUUAIBbHBIM pocT. Yucno e. @opMmysia CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne MPOrpeccru JUIsl peIEHUs pealbHbIX 33/1a4 MPUKIAJHOIO Xapakrepa.

HemnpepoiBHble (QyHKIMH W UX cBoWicTBa. TOYKM pa3pbiBa. ACHUMIITOTHI TpaduKoB
¢bynkuuii. CBoiicTBa (hyHKIHMI HENMpPEPBHIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB ISl PEIICHHUS
HepaBeHCTB. [IpuMeHeHre cBONCTB HEeMpPepbIBHBIX QYHKIUHN IS pelIeHUs 3ajau.

[lepBas u BTOpas nmpousBogHble QpyHKIMUU. OnpenencHne, reOMeTPUIECKU U (PU3NIeCKHii
CMBICJI TTPOM3BOTHON. Y paBHEHHE KacaTeIbHOM K rpaduKy QyHKIIUH.

[IpousBoaubie anemMeHTapHbIX QyHkuuid. [Ipon3BoaHass cyMMbl, TPOU3BENEHUS, YAaCTHOTO
Y KOMITO3UIMU (YHKIHH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, onepali HajJ MHOXECTBAaMU M UX CBOMCTBa. J(marpammsl Ditnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara JUlsl ONMCAHUS PEAJIbHBIX IPOLECCOB H
SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

OmnpeneneHue, TeopeMa, CBOWCTBO  MaTeMaTU4YeCKOro  OO0BEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIbHBIC YPABHEHUS.

11 KUIIACC

Yucjia v BbIYMCIEHUS

Hatypanbuble u uenbie uucna. [IpuMeHeHHe NPU3HAKOB JAETUMOCTU IIENbIX YHCEN,
HaumOombpImi oomwmid genutensd (nainee — HOJl) u nHaumensiee obmiee kpataoe (ganee — HOK),
OCTaTKOB [0 MOAYJIIO, airopuTMa EBKiIna 17151 petieHus 3a/1a4 B LEJIbIX YUCTIax.

Kowmmnekcueie uucma. AnreOpanueckas H TpUTOHOMETpUYeckas (OpPMBI  3alUCcU
KOMIUIEKCHOTO Yncia. Apu(MeTHIeCKue oreparyy ¢ KOMIUIEKCHBIMHU unciamMu. M3o0paxenue
KOMIUIEKCHBIX YHMCEI Ha KoopAuHAaTHOM 1uiockocTu. @opmyna Myaspa. Kopau n-oii crenenu u3



KOMIUIEKCHOro uucnia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIl pelleHus (QU3MYECKUX W
r€OMETPUYECKHX 3aJad.

YpaBHeHusi U HepaBeHCTBA

CucremMa 1 COBOKYITHOCTb YPaBHEHHI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CUCTEMBI-
CleCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEW TPUTOHOMETPUUYECKUX YPaBHEHHH C IOMOILIBI0 TPUTOHOMETPUYECKON
OKpY>KHOCTH. PelieHue TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS OKA3aTENbHBIX U JIOTAPU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM M COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UpparoHaIbHBIX, TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX YPABHEHUH.

YpaBHEHMs1, HEPABEHCTBA M CUCTEMBI C TTapaMETPAMH.

IIpumeHeHne ypaBHEHMM, CUCTEM M HEPAaBEHCTB K PEIICHHIO MATEMaTHYECKUX 3alad U
3a7a4 U3 pa3MYHbIX oOOlacTell HayKu M peajbHOM JKU3HM, HHTEPIpETalysl IOJy4YEHHBIX
pe3ynbTaToB.

DYyHKUUM U TPaPUKHU

I'padux xommozmmmu QyHkuuil. ['eomerpuueckne oOpa3bl ypaBHEHHI W HEPaBEHCTB Ha
KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U IPaUKH.

I'paduyeckue MeTonbl pelieHUsT YpaBHCHMM W HEPaBEHCTB. ['paduyeckre MeETOabl
pelIeHns 3a/1a4 ¢ IapamMeTpaMHu.

Hcnonp3oBanne rpadukoB (YHKIUN JIT HUCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 JPYTUX yYeOHbIX IPEAMETOB U PEATIbHOM KU3HHU.

Havasa MmaTeMaTH4ecKOro anajimn3a

[IpuMeHeHne MPON3BOAHOM K UCCIIEAOBAHHUIO (DYHKIIUH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHbIIET0 3HAUCHUH HeNPePhIBHON (DyHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOAHOM U HAXOXKIEHUS HAWIYYILEro pEIICHHs B IPUKIATHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHUS Ipolecca, 3aJaHHOTO (OpMyIoi wim
rpauKoOM.

[TepBoOoOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIe IIEMEHTAPHBIX
¢dbynkuwmii. [TpaBuna HaxoXaeHUs TEPBOOOPA3HBIX.

Wurerpan. I'eoMeTprueckuil cMbICII HHTETpaia. BeluncieHue onpenenéHHoro HHTerpaia
no opmyne Herorona-JleitGHmIa.

[IpumeHeHne uHTErpana sl HAXOXKAEHMs IUIomaned IUIOcKuX ¢Guryp U o0bEMOB
F€OMETPUUECKHX TEIL.

[Ipumeps! pemennii qudQepeHInaIbHbIX ypaBHEHIH. MaTeMaTH4eckoe MOACITUPOBAHNE
peasbHBIX MIPOLIECCOB C MOMOIIBIO JU(PPEepeHIINATbHBIX YPaBHEHUH.



INTAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaskIaHCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromierocss Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3HYHBIX CTPYKTYp, SBJICHHM, NPOILEAYyp TPaKAaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aMMOCIHCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIMSIMU U HA3HAYCHUEM;

2) NATPHOTHYECKOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPaskJaHCKON MIACHTHYHOCTHU, YBAXKEHHS K MPOLLIOMY U
HACTOSIIIEMY POCCHICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOULIEHUE K JIOCTHKEHHUSIM POCCUMCKUX
MAaTEMaTHUKOB U POCCUMCKOW MAaTEMaTUYECKOW NIKOJbI, MCIOJb30BAHUE ATUX JOCTHKEHUU B
JIpYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapoaa, CQpOpPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HayKd W AESITEbHOCTbIO Y4YEHOIO, OCO3HAHME JIMYHOTO BKJIAJla B IMOCTPOCHUE
YCTOWYHBOTO OYyIyIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHUSA

ACTETHMYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYash  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peUICHUH, pacCyXACHUW, BOCIPUUMYHUBOCTh K
MaTeMaTHYE€CKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCNIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATh MAaTEMATHUECKHE 3HAHUS B HHTEPECax 37J0POBOTO
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310POBOE
nuTaHue, cOaJaHCUPOBAHHBINA PEXKUM 3aHATHH U OTAbIXA, perysipHas pu3ndeckasi akTUBHOCTbD),
(u3HUECKOe COBEPIIICHCTBOBAHUE TP 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIHHOMN JESITETLHOCTHIO;

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K pa3lIudHbIM chepam
poecCHOHANBHON e TEIBEHOCTH, CBA3aHHBIM C MAaTEeMATHKOW M €€ MPWIOKCHHUSIMH, YMECHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymieil npodeccun U pearn3oBBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
caM000Opa30BaHUIO HA MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTUIO B PELICHUU
MPAKTUYECKHX 3a]]a4 MaTeMaTH4YeCKON HalpaBJIeHHOCTH;

7) 3K0JIOTN4eCKOr0 BOCIIUTAHUSA

c(hOpMUPOBAHHOCTh JKOJIOTHUECKOW KYyJIBTYphbl, TMOHUMAHWE BIUSHUS COIMAIHHO-
SKOHOMHUYECKUX TMPOILIECCOB HAa COCTOSHHUE MPUPOAHOW M COIMAILHOM Cpelabl, OCO3HAHHE
I00AIFHOTO  XapaKTepa  dAKOJIOTMYECKUX  MpoOJieM, OpHCHTAalus Ha  [PUMCHCHHE
MaTeMaTUYeCKUX 3HAHWM IS pelleHus 3ajad B 00JIAaCTH OKpY: Karollel cpebl, INIaHUPOBaHUE
MOCTYNKOB M OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPYKAIOILIEH CpPebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHHMMAaHWE MATeMaTUYECKON HAyKH Kak chepsl
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YeJIOBEYECKOM NeATENbHOCTH, ATAaNoB €€ pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHS ITUBUIIM3AINH,
OBJIAJICHUE SI3IKOM MaTEMaTHUKUA U MAaTEMaTU4YECKON KyJIbTYpPOil KaKk CpeACTBOM MO3HAHUS MUPA,
TOTOBHOCTBH OCYIIECTBIISITh IPOCKTHYIO U MUCCIIEI0BATEIbCKYIO EATeIbHOCTh HHANBUAYAIBHO U
B IpyIIe.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3soBble Jloru4yecKkue 1eicTBus:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKKM MAaTEMaTUYECKHX OOBEKTOB,
MOHSTHI, OTHOIIEHWH MEXIy TMOHATUAMHU, (GOPMYIHUPOBATH OMPEICICHUS  TMOHITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(UKAIIMKA, OCHOBAHUSA IJisi OOOOIICHUS W
CpPaBHEHHMSI, KpUTEPUU TPOBOAMMOI0 aHAIIN3A;

BOCIPUHUMATh, (OPMYIHPOBATh U MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAHUTEIbHBIC U
OTpHULIATENIbHbIC, €IMHUYHBIC, YaCTHBIE U OOIIUE, YCIOBHBIC;

BBISIBJISITH MaTEeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUHs B (akTax,
JNaHHBIX, HAOMIONEHUSIX W  YTBEPXKICHUSX, TMpeiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUIL;

JienaTh BBIBOABI C HCIOJB30BAHHUEM 3aKOHOB JIOTUKH, JAECIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKIIOUEHUN, YMO3AKIOUECHHUIN 110 AaHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIPHO J10Ka3aTebCTBA MAaTEMAaTUUECKUX YTBEPXKACHUM (TIpsSMbIEe U
OT TPOTHUBHOTO), BBICTpAMBATh AapPryMEHTAIMIO, MPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHUS 1 BHIBOJIBI;

BBIOMpATh CHOCOO pemieHus y4ueOHOW 3ajgadyu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauboNee TMOAXOMAIMN C Y4ETOM CaMOCTOSITENIBHO —BBIIETICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareabCcKHue NeCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKII MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE IPOTUBOpEUYUE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
(GhopMUpPOBATh TUMOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, UCCJIEJAOBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIICHHUS, MPOIECcca, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMH, SIBICHUSIMHU, IPOILIECCAMU;

CaMOCTOSITENIEHO (OPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaO0JI0/IeHNUs, UCCIIEIOBAaHNUS, OLIEHUBATh IOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIIEHHI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MPEATOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH Je(UIIMTHI HHPOPMAIINH, JAaHHBIX, HECOOXOAMMBIX JIJIi OTBETA HAa BONIPOC M TSt
pelIeHus 3a/1a4u;

BEIOMpaTh WHGOPMALMIO W3 HCTOYHHKOB  PAa3JIMYHBIX THUIOB, AaHAIM3HPOBATH,
CUCTEeMAaTH3UpPOBAaTh W MHTEPHPETUPOBATh HMH(POpPMAIMIO pPa3IMYHbIX BHIOB H  (GopM
MpEeACTaBICHUS;

CTPYKTypUpOBaTh  WHPOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3IuYHbIX  QopMmax,
WUTIOCTPUPOBATH TpaduvecKy;



OLICHMBAaTh HAJA&KHOCTh HMHPOpPMAIMUM IO CaMOCTOATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Oo0wmenue:

BOCIIpUMHUMATb H q)OpMy.]'H/IpOBaTI) CYXIACHUSA B COOTBCTCTBHU C YCJIOBHAMHU U LCIIAMU
oOlIeH s, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TCKCTAX, J[JaBaTb IMOJACHCHUA IO XOAY PCIICHHUA 3aJa4d, KOMMCHTHPOBATH HOHy‘-IGHHLIfI
pe3ynbTart;

B XOJIe OOCYKIEHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCY>KAaeMOW TEMbI, MPOOJIEMBI,
pemaeMOI‘/’I 3aaa4M, BBICKA3bIBATb WACHU, HALICJICHHBIC HA IMOMCK PCUHICHUA, COIMOCTABJIATH CBOU
CYXKIEHHS C CYXIEHUSMHU JIPYTHUX YYaCTHHUKOB JHMajora, oOHapy>XKUBaTh pa3jiHyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe (HOpMyIHPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

NpeACTaBIATh PCE3YJIbTAaThbl PCUHICHUA 3aJda4yM, OKCIICPUMCHTA, HCCICIOBAaHHA, ITPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpaTh (opmar BBICTYIUIEHUS C Yy4€TOM 3aJad Mpe3eHTaluu U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranmu3anus:

COCTaBJISITh IUIAH, AJITOPUTM pELIEHUS 3aJaud, BbIOMpaTh CHOCOO0 pelieHus ¢ y4EToM
UMEIOIINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PELICHUH C YIETOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJICKT:

BJIaJIeTh HAaBBIKAMU TO3HABATENILHON pe(IeKCHM KaK OCO3HAHUS COBEpPLIAEMbIX EHCTBUI
U MBICIHUTENBHBIX MPOIECCOB, HX pE3yJlbTaTOB, BJIAJETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS Ipoliecca U pe3yJibTaTa pelieHrs MaTeMaTHUeCKOH 3aauu;

NpPeIBUAETh TPYIHOCTH, KOTOpPBbIE MOTYT BO3HHMKHYTbH NpPH PEIICHUH 33Ja4yd, BHOCHTH
KOPPEKTHBHI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAaHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHME pe3yjibTaTa IEeId H YCIOBHSIM, OOBSCHATH NPHYUHBI
JOCTHKEHHUSI WJIM HEJAOCTH)KEHUS pe3yJIbTaTOB JIeATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEJILHOCTD:

MMOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaJIbHOW pabOThl MpuU
pemieHMH y4yeOHBIX 3aJay, MPUHAMATh I€JIb COBMECTHOH JeATEeNIbHOCTH, IUIAHUPOBATh
OpTaHu3allii0 COBMECTHOM pPabOTHI, paclpenessiTb BHIAbI padoT, JOTrOBapUBATHCS, 00CYKIAaTh
MPOIIeCC M pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (popMax paboTsl (0OCykIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W HWHBIC), BBITIOIHATH CBOK YacTh pabOThl M KOOPAMHHUPOBATH CBOM JICHUCTBHS C
IPYTUMH 4JI€HaMH KOMAaHIbl, OLICHHBAaTh KayeCTBO CBOEro BKIaJa B OOIIMI MPOIYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI
K xonmy oOyuenuss B 10 kiacce oOyyarOmMHCS TONYYUT CIEIYIONIUE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM paboudeil mporpaMMbl yueOHOro Kypca «Anredpa v Haudajga
MaTEMaTHYECKOI0 aHAJIU3a»:
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Yucaa ¥ BLIYMCTCHHUA:

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: PALMOHAIIBHOE YMCII0, OECKOHEUHAsl MepUOMYECKast
IpoOb, MPOIEHTHI, WPPALHOHAIBHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX U JCHCTBHTEIBHBIX
4KCell, MOLYJIb JEUCTBUTEIBHOIO YHCIIA;

MPUMEHSATH IPOOH U MPOLICHTHI JUIs PeIIeHHs] PUKIATHBIX 3a/1a4 U3 Pa3IMuHbIX OTpacien
3HaHUH U PEATTbHOM )KU3HU;

NPUMEHATh NPUOIMKEHHBIC BBIUMCIICHUS, MpaBWIa OKPYIJICHHs, NMPUKUAKY U OLIEHKY
pe3ysbTata BEIUMCIICHUN;

CBOOOZHO ONEpUPOBATh MOHATHUEM: CTENEHb C LEJNbIM IOKa3aTeJeM, MCIIOJIb30BaTh
HNOIXOASANYI0 (hOpPMY 3allUCH JEMCTBUTENBHBIX YMCEN Ul PELICHUs NMPaKTHYECKUX 3ajad |
MIPEICTABICHUS 1aHHBIX;

CBOOOJIHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTEIICHH;

CBOOOJIHO ONEPHPOBATH MOHATHEM: CTENEHb C PALIMOHATIBLHBIM [T0Ka3aTeIIeM;

CBOOOJTHO ONEpPUPOBATH MOHATUSMHU: JIorapu(M dYHCIa, NECATUYHbIE W HATYpaJbHBIC
norapudmer;

CBOOOJIHO ONEpUPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
aprymMeHra;

OIIEpUPOBATh OHATUSAMHU: aPKCUHYC, ADKKOCHHYC U APKTaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO, ypaBHEHHME,  HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHHUS U YPAaBHEHUA-CIICCTBUS, PABHOCWIbHBIE HEPAaBEHCTBA;

MPUMEHSTh PA3JIMYHbIE METOJbl PEIICHUS palMOHAIBHBIX M JIpPOOHO-pallMOHAIbHBIX
YPaBHEHHH, IPUMEHATH METOJl UHTEPBAJIOB [UIsl PELICHHs HEPABCHCTB;

CBOOOJIHO ONEPUPOBATh MOHATHSAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C
HeNbIMA  KOO(QQUIHUEHTaMH, KOPHH MHOTOWICHA, NPUMEHSTH JeJICHHe MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy besy n teopemy Buera miis pemenus 3anauy;

CBOOOJTHO ~ONEepUpOBaTh MOHATHAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIa,
ONpeAeNuTeNb MaTpullbl 2 X 2 W €ro reoOMeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYUCICHUS €ro 3HAYEHUs, MPUMEHATH ONPENEIUTENN A PEIICHUs
CUCTEMBI JIMHEWHBIX ypaBHEHUH, MOJEIMPOBATh pEajbHbIE CUTYallUd C IOMOIIbIO CUCTEMBI
JUHEHHBIX YPABHCHWM, WCCIENOBaTh IIOCTPOCHHBIE MOJCIM C IOMOLIBIO MAaTpHIl U
OIIpEACIINTENEH, UHTEPIIPETUPOBATD MTOJIyYEHHBIN PE3yIbTaT;

WCTIOJIH30BaTh CBOMCTBA JEHCTBUN C KOPHIAMHU AJIsl IPEOoOPa30BaHMs BRIPAKECHU;

BBINOJIHATh ~ NIPEOOpa30BaHUs UYHUCIIOBBIX  BBIPDAKEHHMH, COAEpXKAIMX CTENEHU C
palMOHaIbHBIM II0KA3aTeJIEM;

UCIIOJIb30BaTh  CBOWCTBAa JjiorapuMoB Uil  MpeoOpa3oBaHMsl  JorapupMUYECKUX
BBIPAYKECHHUI;

CBOOOJTHO  ONEpPHpPOBAaTh  MOHATHAMHU:  HppPAaLMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pmMuUecKre ypaBHEHUS, HAXOJAUTh UX PEIIEHHUs C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0B
WM OCYILLECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYEecKHe  (opMmynbl  [uis  mpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAKCHU;

CBOOOJTHO ONEpPHUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, TNPUMEHSTh
HE00X0AMMBbIEe (HOPMYJITBI IJIS1 PEIIEHUS] OCHOBHBIX TUTIOB TPUTOHOMETPHYECKUX YPaBHEHUH;
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MOJICIMPOBATh pEajbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHHUS,
YpaBHEHMs, HEpPAaBEHCTBa IO YCJOBUIO 3a/1ayM, HCCIEI0BaThb IOCTPOCHHbIE MOJENU C
WCIIOJIH30BAHUEM allapara aareOpebl.

DOyHKUUM U TpaduKm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3a1aHusi (YHKIHH, B3aUMHO
oOpaTHble (YHKUIUH, KOMIO3UIMS (yHKIHH, rpaduk (YHKIWH, BBIOJHATH SJIEMEHTapHBIC
npeoOpazoBaHus TpadUKOB QyHKIINN;

CBOOOJIHO OMEpPUPOBATH MOHATUSAMHU: O0JIACTH ONpEJCNCHUS M MHOXKECTBO 3HAUCHUH
GbyHKIMH, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO ONEpPUPOBATH MOHATUAMHU: UYETHBIE U HEUYETHbIE (DYHKIMM, NEPUOJUYECKUE
(GYHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (DYHKIHMH, MAKCUMYMbl M MHUHHMYMBI (DYHKIHH,
HauOoJIbllIee U HaUMEHbIIee 3HaUeHHE (DYHKIIUU Ha IPOMEXKYTKE;

CBOOOJIHO OINEPHPOBATH MOHATHSAMM: CTENeHHass (YHKIHMS C HATypaldbHbIM U LEJIBIM
nokaszateneM, rpaduk creneHHOW (DYHKIHMM C HATypaJbHBIM M ILEJIBIM IOKa3aTeneM, rpaduk
KOpHS N-0i CTENEHU KaK (GYyHKINU OOpaTHOH CTENEHH C HaTypalbHbIM IIOKA3aTeIeM;

ONEepHUpOBaTh TMOHATHAMU: JIMHEWHas, KBaJpaTW4Has W JApPOOHO-IMHEHHas (yHKIUH,
BBITIOJTHATH 3JIEMEHTApPHOE UCCIIE0OBAHUE U TIOCTPOCHUE HX TPA(HKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: MOKa3aTesbHass M Jorapupmuueckas (QyHKUHH, UX
CBOWCTBA U IpauKu, UCIIOIB30BATh UX I'padUKH JJIs pEIICHHs YpaBHEHUIA;

CBOOOJIHO ONEPUPOBATh MOHATHSAMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OINpE/EICHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOIO apryMEHTa;

UCTOJB30BaTh Tpaduku (QyHKIUA A7 MCCIIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH TpHU
pelleHNH 3a/1a4 U3 JIpYyrux yd4eOHBIX NMPEIMETOB M PeajbHOM JKU3HH, BbIpaXaTb (hopMmyliamu
3aBHCHUMOCTH MEX/1y BeJMUNHAMM;

Hayana MaTeMaTH4eCKOro aHa/In3a:

CBOOOJIHO ONEpPHUPOBATH MOHATHAMHU: apupMeTHdecKas U reoMeTpudeckas Mporpeccus,
0ecKOHEYHO yOBIBaOIasi FreOMETpUUECcKasl MPOrpeccusi, TMHEHHBIH U SKCIIOHEHIIUAIBHBIA POCT,
(dopMyTa CI0XKHBIX IPOIIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIO0JIb30BaTh MPOTPECCUU [T PELLICHHSI PeaIbHbIX 3aJau IPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATH MHOHATHSMH:  TOCJIEIOBATENBHOCTh, CHOCOOBI  3aJaHUs
[10CJIE10BATEIbHOCTEH, MOHOTOHHBIE ¥ OIPaHUUYEHHBIE TIOCJIEJ0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXK/ICHUSI MATEeMaTHYECKOI0 aHalIM3a KaK aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OTEPHUPOBATH MOHATUSMH: HEMpPEpBbIBHBIE (DYHKIMH, TOUYKH pa3pbiBa Tpaduka
(dbyHKIHMH, acCUMOTOTHI rpaduka GyHKINH,

CBOOOJIHO OINEPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHAs Ha OTpPE3Ke, MPUMEHSTh
CBOWCTBA HEMIPEPBHIBHBIX (DYHKIUH [T PEIICHHS 3a]1a4;

CBOOOJITHO ONIEpUpOBaTh IOHATUSAMHU: IiepBas W BTOpass MPOU3BOJHBIE (YHKIIHH,
KacaTesibHas K rpauky QyHKINY;

BBIUUCIISATh TIPOM3BOJHBIE CYMMBI, TPOHM3BEICHUS, YAaCTHOTO W KOMIIO3UIIUH JIBYX
(GyHKUIMH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (QYHKLUH;

WCIOJIH30BATh T€OMETPHUYECKUI U (PU3NUECKUI CMBICT IPOU3BOJHOMN JIJIsl pEIICHUS 3a/1a4.

MHo:xecTBa M J1IOTHKA:

CBOOOJIHO ONEPHPOBATH MOHATHSIMH: MHOXECTBO, OTIepallMy HaJl MHOXKECTBAMU;

UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JUIsl OMHMCAaHUS PEaIbHBIX MPOLECCOB
U SIBJIEHUH, IPU PELIEHUN 3a7a4 U3 IPYTUX y4eOHBIX IIPEIMETOB;
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CBOOOJIHO ONEpUPOBaTh MOHATHSMM: OIpPEICICHHE, TEeOopeMa, YpaBHEHHUE-CIEJICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTeIbCTBO, PABHOCWIIbHBIE YpaBHEHHUS H
HEpABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydyaromMidics TOJYYUT CIEAYIOIIHME TPEIMETHBIC
pe3yabTaThl MO OT/AEIbHBIM TeMaM pabouell mporpamMmbsl y4eOHOTO Kypca «Anredpa u Hayania
MaTeMaTU4ECKOTO aHAIU3a»:

Yucaa ¥ BLIYMCTCHHUA:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMH: HATypajJbHOE U LEJ0€ YHUCI0, MHOXECTBa
HaTypaJlbHBIX M LEJNbIX YUCEN, UCIIOIB30BaTh NMPU3HAKU AenuMocTy 1ensix yucen, HOJ u HOK
HaTypaJbHBIX YMCEJI Ul PEIICHUS 3aJa4, IPUMEHATH anroput™ EBkinuna;

CBOOOJTHO OTEPUPOBATH MOHATUEM OCTATKa IO MOJYJIIO, 3aIIMCHIBATh HATYpaJbHbIC YHCIIA
B PAa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YMCIO U MHOMKECTBO KOMIUIEKCHBIX
YHCe, MPEICTaBIATh KOMIUIEKCHBIC YHca B anreOpanyeckoi W TPUTOHOMETpHUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONepalMy C HUMHU U N300pakaTh HA KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJTHO  ONEpPHPOBATH  TOHATHAMHU:  HPPAlMOHANBHBIC,  TOKa3aTelIbHBIE U
Jorapu(pMuUecKrue HepaBeHCTBA, HAXOAUTh X PELICHUS C IOMOIIBIO PABHOCUIIBHBIX NI€PEXO0/IO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH peIIeHUH TPUTOHOMETPUYECKOI0 YPaBHEHUS;

CBOOOJIHO OIEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATh
HE00X0ANMbIE (DOPMYJIBI IJIS1 PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPHUPOBATH MOHATUSMHU: CHUCTEMA M COBOKYITHOCTb YPaBHEHUH W HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIICCTBHS, HAXOAUTH PEIICHHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANBHBIX, WPPALMOHAIBHBIX, IIOKA3aTeNbHbIX U JOrapu(pMHUUECKUX YpaBHEHUH H
HEPaBEHCTB;

pelmaTh panUOHAJbHBbIE, HUpPPAlMOHANIBHBIE, IIOKa3aTelbHbIE, Jorapudmuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHHUS U HEPABEHCTBA, COAEPIKAIINE MOAYJIHM U TapaMeTpBbl;

MPUMEHSTH TpaprUecKue METOIBI AJISl PEIICHUs YPAaBHEHUI U HEPABEHCTB, a TaKXKe 3a7ad
C IMapaMeTpaMy;

MOJICIMPOBATh pEajJbHbIE CHTyallud Ha S3bIKe aireOpbl, COCTABISATh BBIPAKCHHUS,
YPAaBHEHHMsI, HEPABCHCTBA M HMX CHUCTEMBI II0 YCIOBHMIO 3aJa4M, HMCCIENOBATH IIOCTPOCHHBIE
MOJIEJIM C MCTIOJIb30BaHUEM ammapara ajireOpbl, HHTEpIPETUPOBATh MOTYUYESHHBIH pe3yibTar.

DyHKIUHA U TPaGUKH:

CTPOUTH IpaUKM KOMIO3UIMM (PYHKIMH C IMOMOIIBIO JIEMEHTAPHOIO HCCIEIOBaHUA U
CBOMCTB KOMITO3UIIMU JABYX (DYHKIIHIA;

CTPOUTb T€OMETpHUYEcKHe oOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIHWHATHOMU
IJIOCKOCTH;

CBOOOJIHO ONEPHPOBATH MOHATHAMMU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

MPUMEHSTh (PYHKINHU JJI1 MOAECIMPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX POLECCOB.

Havasia MaTeMaTH4eCKOro aHAJIN3Aa:

WCIOJB30BaTh MPOU3BOIHYIO JJISI HUCCIEAOBAaHUS (YHKIMHM HA MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIUN HENPEPHIBHON Ha OTPE3KeE;

HCIIOJIB30BaTh IIPOU3BOJHYIO Ul HAXOXKICHUS HAWIYYILErO PEIICHUS B NPUKIATHBIX, B
TOM YHUCJIE COLUAJIBHO-DKOHOMHYECKHX, 3aJ]adax, M ONPEACICHUS CKOPOCTH M YCKOPEHHs
npoiiecca, 3a1aHHoro (GopMyJoi win rpadukom;
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CBOOOHO ONIEPUPOBATH MOHATHSAMU: NIEPBOOOPA3HAS, ONIPEICIICHHBIN HHTETPaJl, HAXOIUTh
MepBOOOpa3HbIE JJIEMEHTApHBIX (YHKUMH M BBIYUCIATH WHTeTpan mo ¢opmyne HeioToHa-
JleriOnuna;

HAXOUTh ILIOMAIH IIIOCKUX (DUTYp U 0OBEMBI TEJT C ITOMOIIBIO HHTETpaJa;

UMETh TPEJICTABIICHHE O MaTeMaTHYEeCKOM MOJETHUPOBAHUU HAa TPUMEpPE COCTABJICHUS
mudhepeHINATBHBIX YPaBHEHUH;

peliaTth NPUKIaJIHBIC 3a/a4d, B TOM YHCIE COIMAIBHO-YKOHOMHYECKOT0 M (hU3HYECKOTO
Xapakrepa, CpeICTBAMH MaTEMAaTUIECKOTO aHAIIM3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
JJIeKTPOHH
ble
(uudpossbie)
KoanuecTBo yacon o0pa3oBaren
N HaumeHnoBaHue pa3fesioB M TeM POrPaMMbl bHBIE
n/n pecypcbl
Y E 2
) == Qe
2 ZgEEfzi
MHO0€eCTBO I€HCTBUTENIBHBIX YnCel. MHOTOUJIECHBI.
1 PanmonanbsHbie ypaBHEHHS U HepaBeHCTBA. CHCTEMBI 24 1
JIMHENHBIX YPaBHEHUN
) Oyukiun u rpapuku. CreneHHas GyHKIHS € LETbIM 12 |
1I0Ka3aTesaeM
3 ApudmeTrdeckuii KOpeHb N-0il CTETICHHU. 15 1
WppannonanbHble ypaBHEHUS
4 [NoxazatenpHast QpyHkius. [lokazaTenbHble ypaBHEHUS 10 1
5 Jlorapudmuaeckas pynkmnus. Jlorapudpmudeckue 13 1
ypaBHEHUS
6 TpuroHomMeTpru4eCKue BIPAKEHUS U YPABHEHUS 22 1
7 ITocaenoBaTebHOCTH U IPOTPECCUN 10 1
8 HenpepsiBabie pynkmmn. [IponsBoaHas 20 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIUS 3HAHUMA 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

DJIeKTPOHHBIE
(undposbie)
No KoJsuyecTBo 4acoB o0pa3oBaTeIbHbI
n/ HaumeHoBaHue pa3/ieioB M TeM NPOTrPAMMBbI ¢ pecypeet
n
o Lo ZEgZ
s 58858
2 fEZEZ2E
1 Hccne)lOBaHI:Ie (GyHKIMIA ¢ TTOMOIIBIO ” 1
MIPOU3BOTHOM
2 IlepBooOpa3Has u UHTETpa 12 1
3 I'paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 1
TpuroHoMeTpudeckre HEpPaBeHCTBA
4 HppanmonansHbie, oKa3aTeIbHbIE U 24 |
norapupMUUecKre HepaBEHCTBA
KommiekcHeie uncna 10 1
HarypanbHble 1 nenble ynucna 10 1
7 CucreMbl panioHaJIbHBIX, UPPALIMOHATBHBIX 12 |
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YPaBHEHUN
8 3agaum ¢ mapaMmeTpaMu 16 1
9 HOBTOPCHPIG, 000011IeHrE, CUCTEMAaTH3 AU 16 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

Koan4yecTBo 4yacos

JlaTa
H3Yy4YeHM s

DJIEeKTPOHHBIE
uudposbie
o0pa3oBaTe/IbHbI
e pecypcsl

Bcero

KounTtpo
JIbHbIE
padoThbI

IIpaKTh

yeckKue

padoThbI

MHOKeCTBO, ONepaluy HaJl MHOKECTBAMH M UX CBOMCTBA

Huarpammel Diinepa-Benna

[TprMeHEeHHEe TeOPETUKO-MHOKECTBEHHOTO amapara Jijisl PemeHUs
3a1a4

Panmonaneubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH,
MPOLIEHTHI, 0ECKOHEUHBIC TIEPHOINIECKHE APOOH

Panmonanehbie ynciia. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
MIPOIICHTHI, OECKOHEYHBIC TIEPHUOTNUECKHIE TPOOH

[Tpumenenne apoOeit 1 MPOIEHTOB IS PEIICHHUS MPUKIIATHBIX 33124

[Tpumenenue qpob6eii ¥ MPOIEHTOB ISl PEIICHUs TPUKIIATHBIX 337124

JelictBuTenbHbIC yncia. PalimoHanbHbIe U UPpAIlMOHATIBHBIE YUCa

Apudmerndeckre ornepanuu ¢ AeHCTBUTETLHBIMH YHCIaMH

— O | 0 | 3|

Monaynb IEHCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA

—_— | | = |

[TpuOnmxkE€HHBIE BHIYMCIECHUS, PABUJIa OKPYTIICHHUS, IPUKUIKA U
OIICHKA Pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-PAIIIOHAIBHBIX
YpaBHEHM U HEPABEHCTB
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OcCHOBHEBIE MCTOAbI PCIICHUA LCJIBIX U I[pO6HO-paIII/IOHaJ'H)HI)IX

13 YPaBHEHHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEILICHUS LIEIbIX U IPOOHO-pALIIOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

15 MHorouwIeHs! OT OJHON epeMEHHOU. JleneHre MHOro4eHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy

16 MHorouneHsl ¢ 1eiasiMu ko3¢ dunuenramu. Teopema Buera

17 Pemienue cuctemM TMHEUHBIX YpaBHEHHI

18 Pemenue cucreM TMHEHHBIX YpaBHEHUN
Matpuna cucTemMsl JIMHEWHBIX ypaBHEeHUH. ONpeaesnTenb MaTpHULIbl

19 2%2, ero reOMETPUUYECKUM CMBICI M CBOIMCTBA; BEIUUCICHUE €TI0
3HAYEHUs

20 Onpexnenuresib MaTpUIbl 2X2, €ro TEOMETPUUECKUM CMBICT U
CBOMCTBA; BBIYMCIICHUE €TO 3HAYCHHUS

21 ITpuMeHeHue onpenenuTesns Al PeLIeHUs] CUCTEMbI JINHEHHBIX
YpaBHEHUI

” Pemenue npukiaaHbIX 3aa4 ¢ IOMOLIbIO CUCTEMBI JINHENHBIX
yYpaBHEHUU

7 Pemienune npukinagHbIX 3aa4 ¢ IOMOLIbIO CUCTEMbI IMHEHHBIX
YpaBHEHUU

24 Konrponbnas padora: "PannonanbHble ypaBHEHHS U HEPAaBEHCTBA.
Cuctembl TMHEHHBIX ypaBHEHUI"

75 OyHKkuus, criocoOsl 3a1anus GyHKIMN. B3aumHo oOpaTHbie
¢bysakuuu. Komnosunus ¢yHKmii

26 I'paduk GpyHkumu. DneMeHTapHble Ipeodpa3oBaHus rpapuKoB
byHKIUH

27 Ob6mnacTp ornpeeneHus] 1 MHOKECTBO 3HaueHul pyHKkuuu. Hynu
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¢ynkun. [IpoMexxyTKH 3HaK NOCTOSHCTBA

Yérubie u HeuéTHbIe pyHKUMU. [lepuoanyeckue QyHKIHH.

28 [TpomexyTKH MOHOTOHHOCTH (DYHKITUH

29 MaxkcuMyMmbl 1 MUHUMYMBI pyHKInd. Hanbosnbiee u HauMeHblee
3HaueHUe (PYHKIMH Ha IPOMEXKYTKE

30 Jlunelinas, KBaipaTU4YHas U IPOOHO-TUHEWHAS (PYHKIUU

31 DneMeHTapHOE UCCIIEeI0BAaHUE U MTOCTPOCHHE Tpa(UKOB ITHUX
byHKIMA

1 DreMeHTapHOe UCCIeIOBaHUE U TIOCTPOEHHE IPpah)UKOB ITUX
byHKIUH

33 CreneHsb ¢ LeJIbIM IToKa3aTeiaeM. buaom HeroToHa

34 CreleHs ¢ 1eJIbIM IT0Ka3areieM. bunom HeroToHa

35 Crenennast GyHKIUS C HATYpaJIbHBIM U LIEJBIM MoKa3aTenem. E¢
CBOWCTBA U rpauk

16 Kontponbnas padota: "Crenennas pynkims. E€ cBoiicTBa
rpa¢pux"”

37 Apudmernueckuil KOpeHb HaTYpaJIbHON CTENIEHH U €r0 CBOICTBA

38 ApudmeTrueckuii KOpeHb HaTypajJbHOU CTENIEHH U €ro CBOICTBa

19 [Ipeo6Gpa3oBaHMs UUCIOBBIX BBIPAKEHHH, COIEPKAILUX CTEIIEHU U
KOPHHU

40 [IpeoOpa3oBaHusl YUCIOBBIX BBIPAXKECHUH, COACPIKALINX CTEIICHU U
KOpHH

A1 [IpeoOpa3oBaHMs UNCIOBBIX BBIPAKEHHUM, COIEPKAINX CTEIIEHU U
KOpHH

4 Uppanmonansueie ypaBHeHUS. OCHOBHBIE METO/IBI PEIICHUS
UppaLMOHATIBHBIX YpaBHEHUI

43 Uppanmonansubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS
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MPPALMOHAIIBHBIX YPaBHEHUN

WppannonansHele ypaBHeHHU. OCHOBHBIE METO/IbI PEILICHUS

44 UppalMOHATLHBIX YPaBHEHUI !

45 PaBHOCHUITBHBIE TTEPEXObI B PEIIEHUN UPPALUOHAIBHBIX YPABHEHUI 1

46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN UPPALIMOHATIBHBIX YPAaBHEHUN 1

47 PaBHOCWIIBHBIE TEPEXOBI B PELLICHUU UPPALIMOHAIBHBIX YPaBHEHUN 1

48 PaBHOCHUITBHBIE TTEPEXOIbI B PEIIEHUN UPPALUOHAIBHBIX YPABHEHUI 1

49 CaoiicTBa 1 rpaguK KOpHS N-OM CTENEHU KaK PyHKIHUU 00paTHON 1
CTENIEHH C HAaTYpaJIbHBIM I1OKa3aTeeM

50 CpoiicTBa 1 rpaduK KOPHsI N-0i CTeTIEHU Kak PyHKIIUU 00paTHOM |
CTETeHH C HATYpaJbHBIM IOKa3aTeseM

51 KonTponbnas pabora: "CBoiicTBa 1 rpaduk KOPHS N-Oi CTETICHH. |
WppanmonanbHele ypaBHeHUS"

52 CreneHb ¢ pallMoOHaIBHBIM MTOKA3aTeJIEM U €€ CBOMCTBA 1

53 Cremnens ¢ pallMOHAIBHBIM ITOKa3aTeNeM U €€ CBOMCTBA 1

54 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEJIEM U €€ CBOMCTBA 1

55 [TokazaTenpHas GyHKIMS, €€ CBOMCTBA U rpaduk 1

56 Hcnons3oBanue rpadrka GyHKINAN IS pEIICHUST ypaBHEHUIH 1

57 Hcnonp3oBanue rpaduka GyHKIUH U1 pELISHUs] YPaBHEHUH 1

58 IToxazarenpHble ypaBHEHUA. OCHOBHBIE METO/BI PELICHUS |
MOKa3aTeJIbHBIX YPaBHEHHM

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS 1
[I0KAa3aTeIbHBIX YPABHEHUN

60 IToxazarenbHble ypaBHEeHUsA. OCHOBHBIE METO/BI PELICHUS |
MOKa3aTeIbHBIX YPaBHEHUM

61 Konrtponsnas padora: "[lokazatensHas GyHkius. [TokazaTensHbie 1
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ypaBHEeHHS"

62 Jlorapugwm uncna. CpoiicTa norapudma 1

63 Jlorapudm uncna. CBoricTBa morapudma 1

64 Jlorapudwm uucna. CBoiictBa morapudma 1

65 JlecaTUYHbIE U HaTypaJIbHBIC JTOTapUPMBI 1

66 JlecaTUYHbIE U HaTypaJbHbIE JOTapUPMbI 1

67 [IpeobpazoBanue BbIpa)KEHUMA, COMEPIKAIIHIX JTOTapU(MBbI 1

68 [IpeoOpazoBanre BeIpaKEHHIA, COAEPIKALIUX JTOTAPU(MBI 1

69 [IpeoOpazoBaHue BbIpaKeHHA, COAECPIKALIUX JIOTapru(MBI 1

70 Jlorapudmudeckas QyHkims, e€ cBoiicTBa U rpadux 1

71 Jlorapudgmuueckast pyHkuus, e€ cBoiicta u rpapuk 1

72 Hcnonb3oBanue rpaduka GyHKIUH Ui pEIeHUs] YpaBHEHUH 1

73 Hcnonp3oBanue rpaduka QyHKIMU Ui PEIICHUS] ypaBHEHUH 1

74 Jlorapudpmuueckue ypaBHeHus. OCHOBHbIE METO/IbI PEILICHUS 1
norapu(pMUIECKUX YpaBHEHHH

75 Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METO/IbI PELICHHUS 1
norapu(pMUYECKUX ypaBHEHUH

76 Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METO/IbI PEILICHUS 1
norapu(pMUYECKUX YpaBHEHHH

77 PaBHOCHIIBHBIE TEPEXO/IbI B PELICHUH JIOTapU(PMUIECKUX |
YPaBHEHUH

73 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTAPU(PMUIECKUX 1
ypaBHEHHHA

79 Kontponbhas pabora: "Jlorapudmudeckas GyHKIuUS. 1
Jlorapupmuueckue ypaBHeHus'"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC YHUCIOBOIO apryMeHTa 1

21




81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC YHUCIOBOI0 apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTAHI'€HC YHCIIOBOTO apryMeHTa 1
24 Tpuronomerpuyeckas OKpyKHOCTb, OIIpe/Ie/ICHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa
25 TpuronoMmerpuueckas OKpyKHOCTb, OIIPEEIECHUE |
TPUTOHOMETPHUECKHUX (QYHKIUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
90 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
91 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKESHUIN 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHHM 1
93 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
94 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1
98 Pemrenne TpuroHoMeTpruUEeCKUX YpaBHEHUN 1
99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUIN 1
100 Pemienune TpUroHOMETpUUECKUX ypaBHEHUIN 1
101 Kontponbhas padota: "TpuroHoMeTpudeckre BEIPOKCHHS 1 |
TPUTOHOMETPUYECKHUE YPABHEHUS "
102 ITocienoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS ITOCIEI0BATEILHOCTEH. 1

Mertoa MaTeMaTHYE€CKOM MHIYKIUU
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MOHOTOHHEIC U OIrpaHUYCHHBIC IMTOCICA0BATCIBHOCTH. HCTOpI/ISI

103 1
aHaJIM3a 0ECKOHEYHO MaJIbIX
104 Apudmernueckas mporpeccus 1
105 ['eomerpuueckas nporpeccus 1
106 beckoHeuHo yObIBarolas reoMeTpudecKasi porpeccHsl 1
107 CymMma 6eckoHeuHO yObIBaroIel reOMeTPUUECKOH MPOrpeccuu 1
108 JIMHENHBIN U SKCIOHEHIUANIbHBINA pocT. Yucio e. @opmynna |
CJIOKHBIX ITPOLIEHTOB
109 JInHeNHBIN U 3KCIIOHEHIMAaIbHBINA pocT. Yucio e. opmyiia 1
CJIOHBIX ITPOLIEHTOB
110 Vcnonb30BaHue NpOrpeccuu Ui pelIeHns peaibHbIX 3a1a4 |
MIPUKIJIAJTHOTO XapaKTepa
111 Konrponsnas padota: "I[locienoBaTensHOCTH U TIporpeccun’ 1
112 HenpepoiBHble GyHKIIMHN U UX CBOHCTBA 1
113 Touka pa3psiBa. ACUMITOTHI I'papukoB PpyHKUINN 1
114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CaoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1
116 Meto uHTEpBaIOB AJIsl PEIICHUSI HEPABEHCTB 1
117 Meron MHTEpPBAJIOB ISl PEILICHUS HEPABEHCTB 1
118 Meron UHTEpPBAJIOB ISl PELLIECHUS HEPABEHCTB 1
119 [IpumeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMHA JIJIS1 PEIICHHS 3aa49 1
120 [TpuMeHeHHe CBOWMCTB HETIPEPHIBHBIX (DYHKIWH JIJIsl pEIICHUS 3a/1a4 1
121 [lepBas u BTOpas npou3BOIHbIC (GYHKIIUU 1
122 Onpenenenue, reOMETPUUECKUN CMBICI MPOU3BOAHOM 1
123 Omnpenenenne, PU3NIECKUN CMBICT TIPOU3BOTHON 1
124 VYpaBHeHUe KacaTelbHOU K TpaduKy QyHKIUN 1
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125 VYpaBHeHHE KacaTeabHOU K rpa@uKy QpyHKUINUN 1
126 [Tpon3BoIHBIC ANIEMEHTAPHBIX (YHKIUN 1
127 [IpousBoaHBIE AIEMEHTAPHBIX (PYHKIIUH 1
128 [Tpon3BoHAs CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMIIO3HIIUU |
byHKIUH
129 [Tpon3BoiHAas CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIIO3ULIUU |
byHKIUH
130 [Tpon3BoHAs CyMMBI, IPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIIUU I
byHKIUH
131 Konrponsnas padora: "[IpouszBoanas” 1 1
132 [ToBTOpenwue, 0600MIEeHNe, cUCTEeMaTH3aIs 3HaHui: "Y paBHCHUS" 1
133 [ToBTOpeHue, 06001IeHNE, ccTeMaTH3anus 3Hanuid: "OyHKkun" 1
134 HTorosast KOHTpoOJIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 3HAHUMA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KIIACC

DJIEeKTPOHHbIE
JlaTta nu@poBbIe
KoanuecTBo yacos u3ydeHusi  o0pa3oBaTesIbH
Ne Tema ypoka ble pecypehbl
n/n
Bcero g- 2 é E é’ é
$3g 28
Z B a2 B Fa
| [IpumeHneHne MpON3BOIHOM K UCCIETOBAHUIO (YHKIIUNA Ha )
MOHOTOHHOCTb U 9KCTPEMYMbI
) [TpuMeHeHHne TPOU3BOIHON K UCCIEIOBaHUIO (DYHKIMNA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpumeHneHne MpON3BOIHOMN K UCCIETOBAHUIO (YHKIIUNA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
4 [TpuMeHeHne TPOU3BOIHON K UCCIEIOBaHUIO (DYHKIMNA Ha |
MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeHneHne MpON3BOIHOM K UCCIENOBAHUIO (YHKIIUNA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
6 [TpumeHeHHne NPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMNA Ha |
MOHOTOHHOCTB U 3KCTPEMYMBI
7 Haxoxnenne HaubobIIero 1 HAMMEHbBILIEr0 3HaYCHUS 1
HETPEPHIBHON (PYHKIIMHU HA OTPE3Ke
2 Haxosxnenne HanOoJbIIero 1 HAMMEHbBIIETO 3HAYCHHS |
HENpepbhIBHON (QYHKIIUU HA OTPE3Ke
9 Haxoxnenne HaubobIIero 1 HAMMEHbBILIEr0 3HaYCHUS 1
HETPEPHIBHON (PYHKIIMHU HA OTPE3Ke
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HaXO)K)IeHI/IC HauOOIBIIEr0 U HAMMEHBIIIET0 3HAUYCHUS

10 HETPEPHIBHON (PYHKIIMHU HA OTPE3Ke 1

1 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO 3HAYCHHS |
HEenpepbhIBHON (QYHKIIUN HAa OTPE3Ke

12 Haxoxnenne HaubobIIero 1 HAMMEHbBILIEr0 3HAYCHUS 1
HETPEPHIBHON (PYHKIUHU HA OTPE3KE

13 [TpumeHneHne MPOU3BOIHON TSI HAXOXKACHUS HAUTYYIIEeTO |
pelIeHrs B MPUKIAIHBIX 33aa4ax

14 [TpumeHeHne Mponu3BOIHON JUIsl HAXOXKACHUS HaUTy4IIero 1
peleHus B MPUKIIAIHBIX 3a/1a4ax

15 [TpumeHeHne MPOU3BOTHOM ISl ONIPEIEICHUSI CKOPOCTH U 1
YCKOpEHHUS TIpoI1iecca, 3aAaHHOro GopMysIon Wik rpaduKom

16 IIpuMeHeHne NpON3BOAHOM I ONIPEIEIICHUS CKOPOCTH U 1
YCKOpEHHS Ipoliecca, 3alaHHOro (opMyJIoi 1l rpadukom

17 Komnoszumus ¢pyHkimii 1

18 Kommnozumust pyskmmii 1

19 Kommosumus GhyHKImit 1

20 I'eomeTpuueckue oOpa3bl ypaBHEHHUH Ha KOOPAHMHATHON MJIOCKOCTH 1

21 I'eomerpuueckue o0pa3bl ypaBHEHUN HA KOOPAMHATHOM MJIOCKOCTU 1

” Konrponbnas pabdora: "HccnenoBanue QyHKIHA ¢ TOMOIIBIO 1
MPOU3BOAHOMN"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO NIEPBOOOPA3ZHBIX 1

4 [TepBooOpa3nbie ameMeHTapHbIX QyHKIWA. [IpaBuia HaxoxaeHUS 1
NepBOOOPA3HBIX

75 [TepBoobOpasubie rnemeHTapHbIX GyHKIM. [IpaBuna HaxoxaeHHS |
epBOOOPA3HBIX

26 Nurerpai. I'eomeTpuyecknii CMbICI UHTETpasa 1
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Brruncnenue onpenenéHHoro uaterpaia no gpopmyne Hprotona-

27 JleitOHmIa 1

73 Brruucnenue onpeaenéHHoro uurerpana no gopmyse Herotona- |
JleitOaMIa

29 [IprmeneHnne uHTErpaia g HAXO0XKACHUS MIOMAAEH INTIOCKUX 1
¢buryp

30 [TpuMeHeHMe UHTErpaia 1 HAXOXKAECHU 00bEMOB |
reOMETPUUECKUX Tel

31 [Tpumeps! pemenuit quddepeHnanTbHbIX ypaBHEHHN 1

32 [Tpumeps! pemenuit uddepeHnanbHbIX ypaBHEHUN 1

1 MaremMaTHueckoe MOJICIMPOBAHUE PEATTBHBIX MTPOLIECCOB C 1
MOMOIIBI0 Tu( dHepeHIInaTbHBIX YPaBHEHUN

34 Konrponsnas pabdora: "IlepooOpasHast u uarerpan” 1

35 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U IpaQUKH 1

36 Tpuronomerpudeckue GyHKIMH, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerprudeckre GyHKIMU, KX CBOMCTBA U Tpa(uKH 1

38 Tpuronomerpudeckue QyHKIMU, X CBOMCTBA U IpauKH 1

39 Tpuronomerpudeckue GyHKIMH, UX CBONCTBA U TpaduKu 1

40 OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHH C TOMOLIbIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH

A1 OT16op KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH ¢ TOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

4 OT00p KOpHEN TPUTOHOMETPUUECKUX YPABHEHH C TOMOLIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH

43 OT16op KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH ¢ TOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1
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45 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
46 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1
43 Kontponbhas padora: "['paduxu TpuronomMeTpuueckux GyHKIUI. 1
Tpuronomerpuueckue HepaBeHCcTBA"
49 OCHOBHBIE METOABI PELLIEHUS TIOKA3aTEIIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/BI PEIICHHS MTOKA3aTEIbHBIX HEPABEHCTB |
51 OCHOBHBIE METO/bI PEILICHUS TIOKA3aTEJIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/BI PELLIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIBI PEIICHUS JIOTApU(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METObI PELIECHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEeIICHHS JIOrapu(hMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METOBI PEIICHUS] UPPALMOHAIILHBIX HEPABEHCTB |
58 OCHOBHBIE METOIbI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/bI PEILIEHUS UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOBI PEIICHUS] UPPALlMOHAIILHBIX HEPABEHCTB |
61 I'paduueckne MeTOIbI peICHHs HPPAIIMOHATBLHBIX YpaBHEHUN 1
62 I'padmueckue MeTObl peLICHUs UPPALIMOHATIBHBIX YPaBHEHUN 1
63 I'paduueckre MeToabl peIICHHS TTOKa3aTeIbHBIX YPaBHEHUT |
64 I'padrueckue METObI pelIeHUs TOKa3aTEIbHBIX HEPABEHCTB 1
65 I'paduueckue METOIBI peICHUS JOTapuPMUIECKIX YPaBHEHUH 1
66 I'paduueckre MeToabI peIICHHS JIOTApUPMUIECKUX HEPABESHCTB 1
67 I'paduueckue MeTobI pereHus JorapupMUIecKuX HEPABEHCTB 1
68 I'paduueckue MeTOIbI pelICHHs MTOKa3aTeIbHBIX U 1

norapu(pMUUECKUX ypaBHEHHH
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['paduueckre MeToabl pelICHHS TTOKa3aTeIbHBIX U

69 . 1
norapu(pMUYECKUX YpaBHEHHH

70 I'paduyeckue MeTOBI pelIeHUs TOKa3aTENbHBIX U |
Jorapu(MUUECKHX HEPABEHCTB

71 ['paduueckue MeToabl peIICHHS TTOKa3aTeIbHBIX U 1
norapu)MUYECKIX HEPABCHCTB

7 KontponbHas padota: "MpparmoHaibHble, TOKa3aTeIbHBIE U )
norapu@muuecKkre HepaBeHcTBa"

7 KowmmiekcHbie uncna. Anredpandeckasi 1 TpUrOHOMETpUUYECKast 1
(hOpMBI 3aITMCH KOMITJIEKCHOTO YHCIIa

74 KommuiekcHbie yncna. Anredpandeckasi U TPUTOHOMETpUYECKast )
(bopMBbI 3anMCH KOMITJIEKCHOTO YMCIIa

75 ApudmeTrndeckre onepanuy ¢ KOMIUIEKCHBIMHA YUCIIaMU 1

76 ApudmeTndeckre onepannuu ¢ KOMIUIEKCHBIMUA YHCIIaMU |

77 N3o00paxenne KOMIJIEKCHBIX YACET HA KOOPJAWHATHOHN TUIOCKOCTH |

78 N300pakeHne KOMIIEKCHBIX YHCEN Ha KOOPIMHATHON IIIOCKOCTH 1

79 ®opmyna Myaspa. Kopau n-oii cTenieH U3 KOMIIJIEKCHOTO YUCiIa 1

80 ®opmyna Myapa. KopHu n-0il cTeneHu U3 KOMILUIEKCHOTO YHCIIa 1

81 [IpumMeHeHne KOMIUIEKCHBIX YUCEI JIJIS pelIeHus PU3NIeCcKuX u 1
reOMETPUUECKHX 3a7a4

82 Konrponsnas pabdora: "KommuiekcHsie yncia” 1

83 HarypanbHble U 1ienbie yucna |

84 HatypasnbHbie u 11enble gucia 1

85 [IpuMeHeHne NpU3HAKOB AEIUMOCTH LIEJIbIX YUCEI |

86 [IprmeneHne Npu3HAKOB JETUMOCTH LIEJIbIX YHCEN 1

87 [Tpumenenue npuzHakoB AenumoctH nensix yucen: HOJl u HOK 1

29




88

[Tpumenenue nmpusHakoB aeaumoctu nenbix yucen: HOJ u HOK

HpI/IMeHCHI/IC MPU3HAKOB JCJIUMOCTHU LECJIbIX YUCCII: OCTATKU 110

89
MOJYJIIO

90 [IpumMeHeHne NPU3HAKOB ACIUMOCTH LEJbIX YHCEI: OCTATKH 110
MOJYJIIO

91 [IpumMeHeHne NpU3HAKOB AETMUMOCTH LIEBIX YUCEIN: AITOPUTM
EBknmna ny1s penreHrs 3a1a4 B LEIbIX YUCIIAX

92 Kontponbnas padota: "Teopus nensix ancen"

93 Cucrema 1 COBOKYITHOCTh ypaBHEHUMN. PABHOCUIIbHBIE CHCTEMBI U
CHUCTEMBbI-CJIE/ICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHUIH. PaBHOCUIIbHBIE CHCTEMBI U
CHCTEMBI-CJICICTBHS

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM M COBOKYITHOCTEH
palMOHANbHBIX YPABHEHUI

96 OCHOBHBIE METO/bI PELICHHS CUCTEM U COBOKYITHOCTEH
HUPPANMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEILICHUS CUCTEM M COBOKYITHOCTEH
MOKa3aTeIbHbIX YPABHEHUI

08 OCHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEH
[IOKa3aTeNIbHBIX YPABHEHUI

99 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH
Jorapu(MUUECKUX ypaBHEHUI

100 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH

norapu(pMUYECKUX YpaBHEHHH

101

[IpumMeHeHue cuCTeM K PEILICHUI0 MaTeEMaTUUECKUX 3a]1a4 U 3a7a4
U3 pa3IMyYHbIX 00JacTel HAyKU U peaNbHOM KU3HU, HHTEPIpETaLs
MOJTyYEHHBIX Pe3yJIbTaTOB
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HpI/IMeHGHI/Ie CHUCTEM K PCHICHHUIO MaTEMAaTHYCCKUX 3ada4 U 3a/1a4

102 U3 pa3INyYHbIX 00JacTel HAyKU U peaibHOM KU3HU, HHTEpIpETaLus 1
IIOJIyYEHHBIX PE3YyJIbTaTOB
[TprMeHeHNe HEpPaBEHCTB K PEIIEHUI0 MAaTEMaTHYECKHUX 33134 U

103 3a/1a4 U3 pa3IMYHbIX 00J1aCTell HayKU U peaibHOMN KU3HH, 1
MHTEPIIPETALMS [TOJIyYEHHBIX PE3YJIbTaTOB

104 Konrponsnas padora: "CucTteMbl palliOHANIbHBIX, HPPALIMOHAIBHBIX |
MOKa3aTeIbHBIX U Jorapu(pMUUECKUX YpaBHEHUN"

105 PanmonanpHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 PannoHanbHbIe HEPABEHCTBA C TapaMETPAMHU 1

107 ParmmonanpHbIE CHUCTEMBI C TapaMeTpaMu 1

108 HppanuoHaibHbIe YpaBHEHUS, HEPABEHCTBA C TapaMeTpamMu 1

109 HppainmoHanbHble CUCTEMBI ¢ TapaMeTpaMu 1

110 Iloka3aTenbHble YpaBHEHUs, HEPABEHCTBA C lTapaMeTpaMu 1

111 [TokazaTenbHbIE CUCTEMBI C MTapaMETPaMHU |

112 Jlorapudmudeckue ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1

113 Jlorapudmuueckue cUCTEMBI ¢ TapaMeTpamMu 1

114 TpuroHomeTpuyecKkue ypaBHEHHs C TapaMeTpaMmu |

115 TpuroHomeTpudeckrue HEPaBEHCTBA € IapaMeTpaMu 1

116 TpuUroHoMeTpru4EeCKUe CUCTEMBI C IIapaMeTpaMu 1

117 [TocTpoeHue u uccae0BaHNE MAaTEMAaTUUECKUX MOJIENIEH peabHbIX 1
CHTyalui C IOMOIIBIO YPAaBHEHHH € ITapaMeTpamMu

118 ITocTpoenue u uccieqoBaHNE MaTeEMaTHUYECKUX MOJIETIEH peanbHbIX 1
CUTYallUii C TIOMOILBIO CUCTEM YPAaBHEHUH C ITapaMeTpaMu

119 [TocTpoeHue u uccae10BaHNE MATEMAaTHUECKUX MOJIENIEH pealbHbIX )

CHTyalui C IOMOIIBIO CUCTEM YPAaBHEHMI € ITapaMeTpaMu
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120 Kontponbnas padota: "3agaun ¢ mapamerpamu" 1 1
OBTOpEHHE, 0000IIIeHNE, CHCTEMaTH3allis 3HAHUM: aBHEHUS
121 IT p , 0000 , "Vp " 1
122 IToBTOpeHME, 0000IIEHNEe, CUCTEMAaTH3aIs 3HaHKK: "Y paBHCHHS" 1
123 [ToBTOpenue, 0600IIeHNe, CUCTEMATH3AIMS 3HaHH: ""Y paBHEHHS. 1
Cucremsl ypaBHeHUI"
124 ITosTOpenne, 0000IMIEHNE, cucTeMaTh3als 3Hanuil: "HepaBencrsa" 1
p , 5 p
125 [ToBTOpenue, 0600mEeHne, cucteMatu3anus 3Hanuii: "HepaBencTra" 1
126 [ToBTOpenwue, 0600mEeHne, cucteMatu3anus 3Hannii: "HepaBencTsa" 1
127 [ToBTOpenwue, 06001IeHNe, crucTeMaTu3anus 3Hanui: "[Ipon3BoaHas |
U € npuMeHeHue"
128 [ToBTOpenue, 0600meHNe, cucTeMaTr3ays 3Hannii: "[Ipon3BogHas 1
u e€ npumeHeHue"
129 [ToBTOpenue, 060061meHne, cucTeMaTu3anus 3Hanui: "[IponsBoaHas |
U € nmpuMeHeHue"
130 [ToBTOpenue, o600mEeHne, cucTeMaTu3anys 3Hannii: "MaTerpan u 1
ero rnpuMeHexnue"
131 [ToBTOpeHwue, 060061IeHNe, cucTeMaTu3anus 3Hanui: "OyHkuun" 1
132 [ToBTOpeHme, 0600IIeHNe, CUCTeMaTH3aIMs 3HaHui: "OyHKIUH" 1
133 [ToBTOpeHwue, 06001eHNe, cucTeMaTn3anus 3Hanui: "OyHkun" 1
134 HToroBast KOHTpOJIbHAs paboTta 1 1
135 Hrorosast koHTpobHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHUMA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOTPAMMBI

10 KJIACC

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThI OCBOCHUA OCHOBHOI1 06pa30BaTeJ’ILHOI7I

Kox  mporpamMmbl cpeiHero oduiero oopa3oBaHus
1 Yucna 1 BIYMCICHUS
11 OnepupoBaTh MOHATHSIMH: PAIMOHAIBHOE M JCHCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS! W
' JeCSITUIHAS JpO0b, MPOLIEHTHI
12 BoemonHATe apudmeTnyeckue Omnepanud C PalMOHAIbHBIMH U JEHCTBUTEIbHBIMHU
' YHCITAMH
13 BbImonHATe  MpHOIMKEHHBIE BBIYUCICHUS, WCIONB3YsS NpaBWiIa OKPYTJICHUS, JeaTh
' NPUKUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHUN
OnepupoBaTh NOHATHAMM: CTETIEHB C LIEBIM [TOKa3aTeleM, CTaHAapTHast popMa 3alucH
L4 JEHCTBUTENIBHOTO YHCIIa, KOPEHb HAaTypaJlbHOW CTEMEHHU; HUCIOJIb30BATH MOIXOASLIYIO
' dopMy 3ammicu JEHCTBHTENBHBIX 4YHCEN [UIS pEHICHUS TPaKTHUYECKUX 3adad |
Npe/ICTaBICHHS JaHHBIX
OnepupoBaTb MNOHATUSMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO YIJa;
1.5 UCTOJIb30BaTh 3alUCh MPOU3BOJBHOIO yria 4Yepe3 OoOpaTHble TPUIOHOMETPUUYECKHE
byHKIMHA
2 YpaBHEHMS U HEPABEHCTBA
21 OnepupoBaTh MOHATUAMU: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, 1IEJI0€, PAllMOHATIBLHOE,
UppalMoOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHE
27 Bremonaate  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUYECKMX  BBIPQXEHHH W pemaTh
' TPUTOHOMETPUUYECKHE YPABHEHHS
BeinonHATe npeoOpa3zoBaHus LEJbIX, pAlMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
23 pelaTb OCHOBHBIE THIbI LEJIBIX, PALMOHAIBHBIX M HMPPALMOHAIBHBIX YPAaBHEHUH M
HEPaBEHCTB
24 [TpuMeHATh ypaBHEHUS U HEPABEHCTBA [T PEIICHUS MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3
' pa3nuyHbIX 001acTel HAyKH U peabHOM KU3HU
MogenupoBaTh peajbHbIC CHUTYallMd Ha SI3bIKe aireOpbl, COCTaBIATH BBIPAXKEHUS,
2.5 YpaBHEHHUs, HEPABEHCTBA I10 YCJIOBUIO 3aJaud, HUCCIEI0BaTh MOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHUEM alllapaTa ajareopsl
3 DyHKIIMU U TpaduKku
OnepupoBaTh MNOHATUSAMU:  (QyHKUMSA, crnocoObl 3amaHus (QyHKUUMH, 00JacTb
3.1 OTpesieJIeHNs] 1 MHOXKECTBO 3HaueHHH (QyHKIWH, rpaduK QyHKINH, B3aUMHO OOpaTHBIC
byHKIIUN
10 OnepupoBaTb MHOHATUSAMHM: YETHOCTb M HEYETHOCTh (YHKUMH, HYIUd (QyHKLIUH,
' POMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku QyHKIMNA A PELISHUs] YpaBHEHUH
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34 Crtpoutpb U 4uTaTh rpadUKU JIUHEHHON QYHKIMH, KBAAPAaTUIHON (YHKIUHU, CTETIEHHOMN
(GYHKIMM € LEIbIM TIOKa3aTeNeM
Hcnonb3oBath rpaduku (GyHKIMNA U1 MCCIIEOBAHUS MPOLECCOB U 3aBUCUMOCTEN IMpH
3.5 pelieHuu 3a1ad W3 APYrHX Y4YeOHBIX MPEAMETOB M peajbHON JKHU3HHU, BBIPAXKATh
dbopMysiaMy 3aBUCUMOCTH MEXKy BETUYUHAMU
4 Hayana maTemMaTHuecKkoro aHajinsa
41 OnepupoBaTh MOHATUSMU: MOCIEI0BATEIBHOCTD, apupMeTHdyecKkass U reoMeTpudeckas
' IPOrpeCcCUn
47 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpPHUYECKast IMPOTPeccHs,
' cyMMa 0eCKOHEUHO yOBIBaOIIEH reOMETPHUIECKO Mporpeccuu
4.3 3aaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCJEI0BATENBHOCTEN M MPOTPECCUI ISl PELLIEHUS] PEATbHBIX
' 3a/1a4 NPUKJIAJHOIO XapakTepa
5 MHoxecTBa U JTOTUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJ MHOKECTBAMHU
59 Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT JUlsl  OMNMCaHUS  peajbHbIX
' NPOIIECCOB U SIBJICHUH, P PEILICHUH 33J]a4 U3 IPYTHX Y4eOHBIX PEIMETOB
53 OnepupoBaTh NOHATHIMU: ONPEIETIEHNE, TEOPEMA, CIEACTBUE, 10KA3aTEIBCTBO
11 KJIACC
IIpoBepsiemble IpeMeTHBIE Pe3yIbTATHI 0CBOCHHS] OCHOBHOM 00pa30oBaTe/IbHOM
Kox  mporpammsbl cpeaHero o01ero oopazoBaHusi
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh MOHATUSAMM: HATypaJbHOE, LIEJI0€ YHUCIO; HCIOJb30BaTh IPU3HAKU
1.1 JETUMOCTH LENBIX YHCEJ, Pa3JIOKEHUE YWCIA HA MPOCThIE MHOKUTEIU JI PELICHUs
3a1a4
1.2 OrnepupoBaTh MOHATHEM: CTENEHB C PAIIMOHAILHBIM OKa3aTelieM
1.3 OnepupoBaTh NOHATHAMHE: JIoTapudM 4Kcia, JeCATUUHbIE U HATypalbHbIE JIOTapU(MBI
2 VYpaBHEHMS U HEPABEHCTBA
[IpuMeHATH CBOMCTBA CTENEHH JUId TNPeoOpa3oBaHUsl BHIPAXKEHUH, OINEPHUPOBATH
2.1 NOHATUAMM: II0KA3aTEJIbHOE YPABHEHME W HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
MIOKa3aTeIbHbIX YPABHEHUI 1 HEPABEHCTB
BemonHATe npeoOpa3oBaHus BBIPAKEHUH, COAEpKAINMX Jorapu(MBbl; ONEPUPOBATH
2.2 HNOHATHAMH: JIOTApUPMHUECKOE YpaBHEHHWE M HEPAaBEHCTBO; pEIlaTh OCHOBHBIC THUIIBI
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
2.3 Haxonute pemenus npocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHNe; UCTI0Ib30BaTh
' CUCTEMY JIMHEWHBIX YPaBHEHUH AJIs PELLIEHUs IPAKTUYECKUX 3a/1a4
2.5 HaxonuTp penieHuss mpocTeHIIMX CUCTEM U COBOKYIHOCTEW PAallMOHAJIBHBIX YPaBHEHUI
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Y HEPaBEHCTB

MOHGHHpOBaTL pPCaJIbHBIC CHUTyallUM Ha SA3BIKC anrerH, COCTAaBJIATHL BBbIPAKCHUA,

2.6 | ypaBHEHUs, HEpPAaBEHCTBA M CHUCTEMBI IO YCJIOBHIO 33Jla4M, UCCIIEOBATh MMOCTPOCHHbIE
MO/JIEJIN C MCII0JIb30BaHUEM ammnapara ajireopbl
3 @yHKIMHU U TpaduKu
OnepupoBaTh MOHATUAMHU: NEpUOIUYECKas (DYHKIUSA, NPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIMH, TOYKHM OSKCTpeMyMa (YHKLUMH, HauOoJsiplllee W HauMEHblIee 3HAaYeHUs
' (GYHKIMU Ha NPOMEXKYTKE; UCIONb30BaTh MX AJI MCCIEAOBaHUS (YHKLNH, 3aJaHHOU
rpadukom
OnepupoBaTh  HOHATUSAMH:  TpadUKH  TOKA3aTeNbHOW,  JiorapupMuieckod u
3.2 | TpuroHoMmerpuyeckux (GYHKUMH; H300pakaTb UX HA KOOPAUHATHOW IUIOCKOCTH H
UCTIOJIb30BaTh JUUIsl PEIICHUS] YPAaBHEHUM U HEPAaBEHCTB
13 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHHH U
' UCTIOJIb30BaTh UX JUJISl PEIICHUS CUCTEMbI TMHEWHBIX YPaBHEHUM
34 Hcnonb3oBaTh rpa@uku QyHKUIUN JUIs MCCIe0BaHUs MPOLECCOB U 3aBUCUMOCTEH W3
' JOpYTUX y4e€OHBIX AUCHUILUINH
4 Havana matemaTndeckoro aHaiansa
A1 OnepupoBaTh IMOHATUSAMHU: HENpepbiBHAsE  (QYHKUUSA, NPOU3BOAHAA  (PYHKIMHU;
UCTIOJIb30BaTh NT€OMETPUUYECKUI U (PU3NUECKUI CMBICI IPOU3BOJHOM JJIsl peIlieHUs 3a/1a4
49 HaxonuTe TpoW3BOIHBIE AIIEMEHTAPHBIX (DYHKIMA, BBHIUMCIATH MPOM3BOIHBIC CYMMBEI,
MPOM3BEICHNUS, YACTHOTO (PYHKITHIA
43 Vcnonb30BaTh MNPOU3BOAHYIO JJsl HCCleNOBaHMA (YHKIMH Ha MOHOTOHHOCTh U
' HKCTPEMYMBI, IPUMEHATh PE3YJIbTATHI UCCIEA0BAHUS K IOCTPOESHUIO IPa(PUKOB
44 Hcnonp30BaTh IPOU3BOIHYIO NIl HAXOKICHHUS HAWTYYIIETO PEHICHUS B MPUKIATHBIX, B
' TOM YHCJI€ COIIMATIBbHO-3KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh NOHATUSAMH: NEpBOOOpa3Hasl U MHTErpasl; MOHUMATh F€OMETPUUECKUI U
' (bu3nvecKkuil CMbICI UHTErpaa
46 Haxoaute nepBooOpa3Hble 2JIeMEHTAPHBIX (PYHKIMHA, BEIYUCIATH HHTETPAJ 10 (hopMyJie
' Hetotona — JleitOuuia
47 Pemate npukiasHble 3a1a4u, B TOM YHCIIE€ COLUAIBHO-I)KOHOMHUYECKOTO U (PU3HUUYECKOTO

XapakTepa, CpeaACTBAaMH MAaTEMATHUYCCKOI'O0 aHalIin3a
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ITPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblIii 31€MEHT COAEPKAHMS

Kona
1 Yucna v BRIYUCICHUS
Panmnonansubie yncina. OOBIKHOBEHHBIE M JECATUYHBIC TPOOHU, MPOIEHTHI, OCCKOHESUHBIC
11 nepuoIuYecKkre aApoou. ApuMeTHUYEeCKHue Omeparry C PANHOHAIBHBIMU YHCIIAMH,
’ npeoOpa3oBaHMs YMUCIOBBIX BblpakeHuil. IlpumeHenue papoOel M MPOLEHTOB IS
pelLIeHus MPUKIIAJHBIX 33/1a4 U3 pa3jIMYHbIX OTPACiIed 3HAHUN U PEAIbHOU KU3HU
JeticTBuTenbHbIe yncia. PamuvoHanbHbIE W UppalnUoOHAIbHBIE YHCTa. ApudMeTHYESCKUE
1.2 omepanuy ¢ JACHCTBUTEIBHBIMU YuciaaMu. [IpuOmmkEHHBIC BBIUUCICHUS, TpaBUiIa
OKpYTJICHUS, IPUKUIKA U OLICHKA pe3yJibTaTa BEIYMCICHUN
Crenenb ¢ nensiM nokazateneMm. CtangapTHas gopma 3amucH JEHCTBUTENBLHOTO YHCIA.
1.3 Hcrnonp3oBanue moaxossmeld (GopMbl 3amucH JEWCTBUTENBHBIX YHUCEN JUIS PEIICHUS
MPAKTUYECKUX 3a]1a4 U IPEACTABICHUS JaHHBIX
L4 Apudmernueckuii KOpeHb HaTypalbHOW cTemeHd. JleHCTBHS ¢ apudMeTHIecKuMU
’ KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyC, KOCUHYC M TaHT€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOI'O apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa v TOKIECTBEHHBIC TPEOOPa30BaHUS
)9 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
’ bopmyJIbI
53 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCcTBO, pemieHue HepaBeHCTBAa. Mertox
’ UHTEPBAJIOB
2.4 Pemenne nenbix u ApoOHO-pallMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5 Pemenue nppauroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Peienne TpuroHoMeTpUUYECKUX YPABHEHUM
57 [IpruMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHHI0 MAaTeMaTHYECKUX 3aJad W 3ajad u3
' pa3IMUHBIX 00JIaCTe HAYKH U PEATbHOM KU3HHU
3 OyHKIMH U TpaduKh
3.1 ®OyHKIMA, cr1oco0bl 3a1anus GyHKIMU. ['paduk pyHknnu. Bzanmuo oOpaTHbie GyHKITUN
39 O6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHnd pyukuuu. Hymu ¢ynknuu. [IpomexyTku
' 3HAKOMOCTOSHCTBA. UETHBIC 1 HEUETHBIC (PYHKIIUU
33 Crenennass QyHKIMS C HATypaJbHBIM M IEJNbIM ToKa3arenaeMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI 71-0i CTETICHU
3.4 Tpuronomerpuueckasi OKPY>KHOCTh, OIpEAEICHUE TPUTOHOMETPUUYECKUX  (DYHKIIMMA
' YHCIIOBOTO apTyMEHTa
4 Hauama MaTemMaTnueckoro aHajimsa

36




41 [locnenoBatenbHOoCTH,  CcOCOOBI  3aJaHUsl  IOCJIENOBATENIbHOCTEH.  MOHOTOHHbBIE
' IOCJICI0BATEIBHOCTH
ApudmeTnueckass W reoMeTpUYecKkas  Nporpeccur. beckoHeyHO  yObIBaromas
49 reomeTpuueckass mporpeccus. CyMma O€CKOHEYHO YOBIBAIOMICH T€OMETPHUYECKOM
' nporpeccun. @opmysa CIoXHBIX IPOLEHTOB. Vcronp30BaHne mporpeccuu JJis perieHus
peanbHbIX 3a/1a4 MPUKIAAHOIO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoXxecTBO, onepanMu HaJ MHOkecTBamH. luarpammsbl Jisiepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O amrapaTa JUisi ONMCAHUS PEaJbHBIX MPOLECCOB U SIBJICHMIA,
MIPU PEIICHUH 33724 U3 IPYTUX yIeOHBIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3sHaku 1eIMMOCTH LEIIBIX YUCET
1.2 Crenens ¢ pallMOHaJIBHBIM MOKa3ateneM. CBOWCTBA CTEEHU
1.3 Jlorapudwm uncna. JlecaTruanbie 1 HATYpaTbHBIC JOTapU(OMBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpazoBaHue BBIpaKEHHIA, COACPIKALIUX JTOTAPUDMBI
2.2 [TpeoOpa3oBaHue BhIpaKEHUI, COEPKAIINX CTENIEHH C pallMOHATIBHBIM TTOKa3aTeeM
2.3 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3aTenbHbIC ypAaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS U HEPAaBEHCTBA
26 CucreMbl JTUHEWHBIX ypaBHEHUU. PellleHHe NPUKIAIHBIX 3aJa4 C MOMOIIBI) CHCTEMBI
' JIMHENHBIX YPaBHEHU
2.7 CucTemMbl 1 COBOKYITHOCTH pallUOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKHX 3a/1ad U
' 3aJ1a4 U3 pa3IM4HbIX 00J1aCTe HayKU U peaibHOMN KU3HU
3 OyHKIUH U TpapUKU
Oyukmus. [lepuognueckue  ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH  (DYHKIHUH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIMA. Hanbosbiiee M HaMMeHbIIIee 3HAYCHHE (DYHKIIUH
Ha MTPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIIMU, X CBOMNCTBA U rpaduKH
33 IToka3zaTenpHas u orapugmMudeckas PyHKIIMH, ©X CBOWCTBA U TPapUKH
34 Hcnons3zoBanue rpadmkoB PyHKITUHN IJIsI pEIICHUSI YPAaBHEHUHN U JIMHEWHBIX CUCTEM
Hcnons3oBanue rpadukoB (QYHKIMA A7 UCCICIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBIC BO3HUKAIOT MPH PEIICHUHU 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U pPEalbHOMI
JKU3HU
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4

Hauama MaTeMaTH4uecKOro aHam3a

4.1 HenpepoiBable pyHKIIMH. MeToa HHTEPBAIOB JAJIs pEIICHUs] HEPaBEeHCTB

4.2 [TpowsBoanas pyukmuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICT TPOU3BOTHOM

43 [TpousBoaHbIE A7I€eMEHTAPHBIX (QYHKIMHA. POPMYJIbl HAXOXKACHHUS NPOU3BOJHON CYMMBI,
' NPOM3BEACHUS M YACTHOTO (DYHKITHIA

44 [TpumeHeHne MPOU3BOIHOM K HCCIEIOBAaHNIO (DYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
' Haxoxnenne HauboIbI1Iero 1 HAMMEHbIIET0 3HaYeHHs PYHKIIMH HA OTPE3Ke

45 [IpumeHeHne NPOU3BOIHOM 11 HAXOXKJEHUS HAWIYYILEro pelIeHHs B NPUKIAJHBIX
' 3a/1avax, Juisi ONpeIeNIeHUs] CKOPOCTH IpoIiecca, 3aaHHOT0 (HOpMYIIOi WK TpapuKoM

4.6 [TepBooOpa3nas. Tabiuma nepBooOpasHbIX

47 WuTerpan, ero reoMeTpuyeckuii u (PU3MYECKHl CMBICI. BhluncieHue wHTErpajga Io

dbopmyne Hetotona — JleitOnuia

ITPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O
OBILIEI'O OBPA30BAHUA

Kon

IIpoBepsiemble TPeGOBaHNS K NPEeAMETHBIM pe3yibTaTaM 0CBOEHUS OCHOBHOM
o0pa3oBaTesIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHust

Brnagenne MeromamMu  J0Ka3aTeNbCTB, alrOPUTMAMHM  pEIICHUS 3ajad; YyMeHHe
dbopMynupoBaTh W ONEPUPOBATH TMOHATUSMU: ONpEICIICHHe, AaKCUOMa, Teopema,
CJIEJICTBUE, CBOICTBO, TIPU3HAK, JOKAa3aTE€IbCTBO, PAaBHOCWIbHbIE (HOPMYIHPOBKU;
MPUMEHSTh UX; yMEeHHE (HOpMYyIHpOBaTh OOpaTHOE M IMPOTHBOIOJIOKHOE YTBEPKJIECHUE,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ MaTeMaTUYECKOM
MHAYKIHMH; TPOBOJUThH JOKa3aTelbHbIE PACCYKIACHUs IPU PEIICHWU 3a/]ad, OLICHUBATH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYKICHWM; yMEHHE ONEpPUpPOBAaTh  IMOHITUAMM:
MHO>KECTBO, IIOJIMHOKECTBO, OIE€palUy HAaJ MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBII anmapar JUlsl ONMCaHUs PEAIbHBIX IIPOLIECCOB U SIBICHUN U
MIpH peUICHUH 3aJ]a4, B TOM YHCIIe U3 APYTUX yUeOHBIX PEIMETOB; YMEHHE ONEPHPOBATH
MOHATUSIMU: Tpad, CBA3HBIN Tpad, AepeBo, IUKI, Ipad Ha MIOCKOCTH; YyMEHHE 3a7aBaTh U

OITMChIBATh Fpa(bbl Ppa3 IMIHbIMHU CHOCO6aMI/I; HCIIOJIBb30BAaTh l"pa(l)BI IIpHu pCHICHUHA 3a1a4

VYMmenne ONCpHUpOBaATh MOHATHUAMUA: HATYPAJIbHOC YHCJIO, LCJIOC YMUCIO, CTCIICHL C LICJIBIM
IMOKa3aTejiICM, KOPCHb HaTypaHbHOﬁ CTCIICHU, CTCIICHL C pallMOHAJIbHBIM IMOKAa3aTCJIEM,
CTCIICHD C II€I>'ICTBI/IT€JILHI>IM IIOKa3aTcJieM, norapmbM qucia, CMHYC, KOCUMHYC U TAaHI'CHC
MMPOU3BOJIBHOT'O 4YHCJIA, OCTATOK IO MOAYJIIO, PAlMOHAJIBHOC YHCIIO, HUPPAIHUOHAIIBHOC
YUCJIO0, MHOXCECTBA HATypaJIbHBIX, IECJbIX, pPallMOHAJIBbHBIX, ﬂeﬁCTBHTCHBHBIX YHUCCII,
YMCHHUC HUCIIOJIB30BATh IIPU3HAKU OCIMMOCTH, HaUMEHBIINH O6H1Hﬁ ACINUTCIIb H

HauMCHBIICC o6mee KpaTHOC, aJI'OpUTM EBknuaa Inpu PCUICHUU 3a7la4; 3HAKOMCTBO C
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Pa3JIMYHBIMU TO3ULMOHHBIMM CHCTEMAaMH CUMCIICHMS; YMEHHE BBIIIOJIHATH BBIYHMCIICHHE
3HaYeHHH ¥ TpeoOpa3oBaHMs BBIPAKEHUH €O CTeNmeHsMH U Jorapudmamuy,
npeoopa3oBaHus APOOHO-PALIMOHAIILHBIX BBIPAXKEHUH; YMEHHUE ONEPUPOBATH MOHITUIMMU:
MOCTIeI0BaTENIbHOCT, apU(pMETHUeCKass MPOrpeccusi, TeoMeTpudecKas Mporpeccus,
OeckoHeYHO  yObIBaromass  reoMeTpudeckas  MpOrpeccus;  yMEHHEe  3a]aBaTh
MOCJIEI0BAaTEIbHOCTH, B TOM 4YHCIE C TOMOLIbI0 PEKYpPEeHTHBIX (OopMyJ; yMEHHE
OIIEpUPOBATh TMOHATUAMU: KOMIUIEKCHOE YMCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJlb M apryMEHT KOMIUIEKCHOrO u4ucia, (opMa 3amMcu KOMIUIEKCHBIX YHCEl
(reomerpuueckasi, TPUTOHOMETpHUYECKass U anreOpauyeckas); yMeTb IPOU3BOAMTH
apupMeTHUecKue JeMCTBUA C KOMIUICKCHBIMH 4YHMCIaMH; HPUBOAUTH IPUMEpPHI
WCIIOJIB30BAaHNs KOMILJIEKCHBIX YHMCEN; ONEPUPOBATh MOHATHAMHU: MaTpuma 2x2 m 3%3,

OIpeaACINTCIIb MaTpHUIIbI, FCOMCTpI/I‘-IGCKI/II\/JI CMBICJI OTIPCACIIUTEIIA

YMeHue onepupoBaTh NOHATUSMHU: PALMOHAIBHBIE, UPPALMOHAIBHBIE, IIOKA3aTENIbHBIE,
CTETIEHHbIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPHUECKUE YpaBHEHHS M HEPaBEHCTBA, HMX
CUCTEMBI;  YMEHHE  OINEpPUPOBATh  MOHATHAMHU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHME, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHH U HEpPaBEHCTB,
PaBHOCUJIBHOCTh YPaBHEHMI, HEPaBEHCTB U CHUCTEM; YMEHHUE pEllaTb YpaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBl C IIOMONIbIO PA3JIMYHBIX IPUEMOB; peElIaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C MapaMeTpoOM; NPHUMEHSATh YpPAaBHEHHS, HEPABEHCTBA, HX
CUCTEMBI JUISl pelIeHHs] MaTeMAaTUYECKUX 3aa4 U 3a/lay U3 pa3INyHbIX 00JacTeil HayKu U

pEeaIbHOM JKU3HU

YMeHne onepupoBaTh MOHATHAMH: (QYHKIHS, UYETHOCTh (YHKIMH, NEPUOTUIHOCTD
(GYyHKINH, OrpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKLHUH, 3KCTpEeMyM (YHKIIHH,
HauOosiplllee W HaMMEHbIIee 3HaYeHHs (YHKIMM Ha TPOMEXKYTKE, HENpepbIBHAs
¢GyHKUMsA, acUMNOTOTH Trpaduka (yHKIMH, NepBas M BTOpas MPOU3BOJAHAS (DYHKIIMH,
reOMETPUYECKUI U (U3MYECKHH CMBICT MPOM3BOAHOM, MEPBOOOpPA3Hasi, ONpeaeéHHBIN
MHTErpaJl; yMEHHE HaxXOAUTh AaCUMNTOTHI rpaduka (YHKIUH; YMEHHE BBIYHCISTH
MPOU3BOIHBIE CYMMBI, IPOW3BEACHUS, YaCTHOTO M KOMIO3UIMK (YHKIUH, HaXOIUTh
ypaBHEHHE KacaTeldbHOH K rpaduky GYHKIWW; YMEHHE HaxXOAWTh IPOU3BOIHBIC
AJIEMEHTApHBIX (DYHKIMIA; yMEHHE WCIOJb30BaTh TMPOWU3BOAHYIO IS HMCCIEIOBAHHUS
GbyHKIMH, HAXOIUTh HAHOOJBIINE U HAUMEHBIINE 3HAYCHUST (DYHKIHIA; CTPOUTH TpapuKu
MHOTOWICHOB C WCIOJB30BAHMEM arapara MaTeMaTHYeCKOro aHaiu3a; NpPUMEHSTH
MIPOU3BOJIHYIO UIS HAXOXKACHUS HAWIYYIIETO PEIICHUS B MPUKIAJHBIX, B TOM YHUCIE
COLMAJIBHO-)KOHOMHUYECKUX W (HU3MUECKUX 3a]adax; HAXOAWUTh IUIOUIATd M OOBEMBI

¢buryp ¢ nmomoIIp0 UHTErpaja; NPUBOAUTH MPUMEPHl MATEMAaTHUYECKOTO MOJIEIHMPOBAHUS
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¢ momo1eto TuddepeHInaITbHbIX ypaBHEHUH

YMeHne onepupoBaTh MOHSATHIMH: rpaduk (yHKIWU, oOpaTHass (QYHKIHS, KOMITO3HIIUS
¢byHkuni, nuHeWHas QyHKIUMSA, KBagpaTHuHas (YHKIUS, paluoHajbHas (QYHKLUS,
cTerneHHasi (YHKLUS, TPUTOHOMETpUUECKUue (YHKINHU, OOpaTHbIE TPUTOHOMETPUUECKHE
¢GbyHKUMH, TOKa3aTenbHass W Jjorapupmuyeckas (QyHKIMM; YMEHHE CTPOUTh Ipaduku
U3YyYEHHBIX (YHKIMH, BBIIOJIHATH IpeoOpa3oBaHus rpa@ukoB (yHKUMH, HCHOIB30BATH
rpaduKy JUI M3yYEHHs IPOIECCOB M 3aBUCHMOCTEH, NMPH PEIICHUH 33/a4 M3 JPYTUX
y4eOHBIX NIPEAMETOB M 3ajlad U3 PeajbHON JKH3HM; BBIpaXKaTh (pOpMyIaMu 3aBHCHMOCTH
MEXIy BEIMYMHAMM; HCIIONB30BaTh CBOMCTBa M Tpadukn QyHKIMH Ui pemeHus
ypaBHEHH, HEpaBEHCTB M 3agad C TapaMeTrpaMu; HW300pakaTh Ha KOOPIWHATHOM

IIJIOCKOCTH MHOKECTBA PELIEHUI YpaBHEHH, HEPABEHCTB U UX CHCTEM

YMeHue pemaTth TEKCTOBBIE 33J1a4M Pa3HbIX THUIIOB (B TOM YHCJE HA MPOLEHTHI, 10U U
YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 33/1a4l U3 00JacTu
yIpaBJIeHUS JIUYHBIMUA M CeMEHHBIMU (DUHAHCAMHU); COCTABIATH BBIPAXKEHUS, YPaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3aJ1a4d, UCCIIEN0BATH IOJYy4YEHHOE PELICHUE U
OLIEHUBATh MIPABIONOAOOHOCTb PE3yJIbTATOB; YMEHUE MOACIUPOBATh peallbHble CUTyallun
Ha fA3bIKC MATEMATUKHU; COCTABJIATH BBIPAXKCHUSA, YPABHEHMsI, HEPABEHCTBA U UX CUCTEMBbI
[0 YCJIOBUIO 3aJa4M, UCCIEAOBATh MOCTPOCHHBIE MOJEIH C HCIOIB30BAHMEM amapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHne onepupoBaTh MOHATHUAMU: CpeaHee apupMeTHdeckoe, MeIuaHa, HaubobIiee u
HaVMEHbIIIEE 3HAYCHMs, pa3Max, IHUCIEpPCHs, CTAaHJAPTHOE OTKJIOHEHHUE YHCIIOBOIO
Habopa; yMeHHE U3BJIEKaTh, WHTEPIPETHPOBATH WHGPOPMALMIO, MPEICTABICHHYIO B
TabIUIAax, Ha JuUarpamMmax, rpadukax, OTpa)karollyl0 CBOWCTBA peajbHbBIX MPOLECCOB U
SBJICHUI; MPEACTAaBIATh MH()OPMAIIUIO C MMOMOIIBIO TAOIUI] M JUarpaMM; HCCIENI0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHUCIE C NPUMEHEHUEM TIpadUuecKuX METONOB U
3JIEKTPOHHBIX CPEJCTB; IpauuecKu UCCIE0BATh COBMECTHbIE HAOIIOIEHUS C MTOMOILBIO

JarpaMM pacCceMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh IMOHATUSMU: CIy4YyalWHBIH ONBIT M CiIy4ailHOE COOBbITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUUCIISITH BEPOSATHOCTh C MCIOIb30BAaHUEM
rpa)U4ecKux METOJIOB; NMPUMEHATh (OPMYJIBI CIOKEHUS M YMHOXEHHUSI BEPOSTHOCTEH,
dbopMyny TOTHOH BepoOsATHOCTH, ¢Gopmyny bepHymun, koMOMHaTOpHBIE (aKThl U
(GopMyJBI; OLIEHUBAaTh BEPOATHOCTH PpEATbHBIX COOBITHH; YMEHHE ONEepPHpPOBATH
MNOHATUAMM: ClIy4aiiHas BEJIMYMHA, PACHPEIEICHUE BEPOSTHOCTEN, MaTEMaTUYECKOE
OKHJIaHUE, IUCHEepCUs] U CTaHIApTHOE OTKJIOHEHHUE CIIydYallHON BEIMYUHBI, (YHKLUHU

pacnpeaciacHoua MW INIOTHOCTH PAaBHOMCPHOI'O, IIOKA3aTCJIbHOIO W  HOPMAJIbHOI'O
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pacrpeieiecHli; YMEHHE WCIIOIb30BaTh CBOMCTBA HW3YYEHHBIX paCHpeaesieHud IJis
pelIeHHs 3a/1a4; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIITNX YHCEII, METOJIbI BEIOOPOUYHBIX
WCCJICIOBAaHUI; YMEHHE MPHUBOJIUTH TMPUMEPHI TPOSBICHUS 3aKOHA OOJBINIUX YHUCET B
MIPUPOJHBIX U OOLIECTBEHHBIX SIBIICHUAX; YMEHHE OIEPUPOBAThH MOHSATUSMH: COUYETAHUE,
MEePECTaHOBKA, YHCIO COYETAaHWH, YHCIO TEepecTaHOBOK; OwHOM HpIOTOHA; ymeHHe
MPUMEHITh KOMOMHATOpPHBIE (AKThI U PACCYXACHHS U1 PEIICHUs 3a]ad; OICHUBATH
BEPOSITHOCTH  PEabHBIX  COOBITHH;  COCTAaBIATH  BEPOSTHOCTHYIO  MOJEIb H

HHTCPIIPCTHUPOBATDH HOHy‘ICHHLIﬁ pe3yiibTaTt

YMeHune onepupoBarh MOHATUAMU: TOYKA, IPAMAsi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jyd, BEJIWYMHA YIia, IUIOCKUM YroJ, [JBYIPDAHHBIA yTOJ, TPEXIPAHHBIA YToOJ,
CKpPEILIMBAIOIIMECS IIPSAMBIE, MAPAJUICIIBHOCTh W NEPHEHAUKYJISIPHOCTH IPSAMBIX U
IJIOCKOCTEH, yrOJd MEXKAY IPSIMBIMH, YTOJI MEXAY IPSIMOU U INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMU, PAcCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXKAY IMPSIMBIMH,
paccTosiHME MEXAYy IUIOCKOCTSIMH; YMEHHME HCIIOIb30BaThb IIPU PEUICHUU 3a1a4
u3ydeHHble (DAKTBI U TEOpeMbl IJIAaHUMETPUHU; YMEHHE OLCHMBATh pa3Mepbl OOBEKTOB
OKPY’KaIOILEr0 MUpPA; CTPOUTH MATEMATUYECKHE MOJEIU C MOMOIUBIO I'€OMETPUYECKUX

MOHSITUH U BCJIMYMH, p€IIaTb CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aaa4YU

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIaAb (GUTypbl, 00bEM (UTYpBl, MHOTOTPAHHUK,
MIpaBWIbHBI MHOTOIPAaHHUK, CEYEHWE MHOTOTpaHHMKA, KyO, Mapaiesienume]], npusma,
nupamuia, Gpurypa u moBEpXHOCTh BpallleHus, LWIHHIP, KOHYC, map, cdepa, miomaib
cdepsbl, MIONIAaas NOBEPXHOCTH MUPAMUIIBI, MPHU3MBI, KOHYCa, HWIMHApPA, 00BEM Kyoa,
MIPSAMOYTOJIBHOIO Napajljlesienunena, MUPaMUJIbl, NPU3MBbI, LWIMHApA, KOHYca, Liapa,
pa3BEPTKA ITOBEPXHOCTH, CEYEHUS KOHyCa M LWIMHIpA, NapajUleIbHbIE OCU WIH
OCHOBAHHIO, CEYEHHUE I11apa, IIOCKOCTh, Kacaromasics cepsl, HWINHAPA, KOHYCa; YMEHUE
CTPOUTH CEUECHHUE MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKH, QUTYPBI U TIOBEPXHOCTH
BpalllEHUsI, UX CEUEHHUs, B TOM YHCIE C MOMOLIBIO 3JEKTPOHHBIX CPEICTB; YMEHHUE
NPUMEHSITh CBOWMCTBA TE€OMETPHUYECKUX (UTYP, CaAMOCTOSATEIbHO (HOPMYIUPOBATH
onpejesieHus M3y4daeMbIX (Uryp, BBIABUTATh THUIIOTE3bl O CBOMCTBAX M MpPU3HAKAX
reoMeTpuueckux (uryp, OOOCHOBBIBaTH WJIM OIPOBEpPraTb HX; yMEHHE IPOBOAUTH
kinaccupukanuio GUryp MO pa3iMyHbIM IPU3HAKaM, BBIMNOJIHATE HEOOXOJIHUMBbIE

AOIMOJHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh NOHATUSAMU: ABMKEHHUE B NIPOCTPAHCTBE, NApaJUIEIbHBIN MIEPEHOC,
CUMMETpHsS Ha IUIOCKOCTH M B IPOCTPaHCTBE, MOBOPOT, IpeoOpa3oBaHuEe MOAOOMS,
1o 100HbIe (QUTypBl; YMEHHE Paclio3HaBaTh paBHbIC U MOAOOHbBIE (DUTYpPHI, B TOM YHCIE B

npupoac, HUCKYCCTBE, APXUTCKTYPC; HCIOJBb30BaTb TI'COMETPUUYCCKHUEC OTHOLICHHUA IIpHU
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pelIeHnH 3a/1ay; HaXOJAUTh F€OMETPUUECKHUE BEJIUYMHBI (JUIMHA, YroJl, IUIOMa/lb, 00BEM)
IpU pelIeHUH 3a/ad U3 APYTruX Y4eOHBIX MPEIMETOB U W3 peallbHON KHU3HH; YMEHHE
BBIUHCIIATh TE€OMETPUYECKUE BEIMYMHBI (JIMHA, Yrojl, IUIOIajgb, O0BEM, IJIOUIa/lb
MOBEPXHOCTH), HCIOJIBb3YSl M3Y4YeHHbIE (DOPMYNBI M METOABI, B TOM YHCIIE: IUIOIIA/Ib
MOBEPXHOCTH THMPAMUBI, MPU3MBI, KOHyca, LWIMHIpA, IUIOHaAb chepsl; 00béM KyOa,
IIPSIMOYTOJIBHOIO NapajljICNICNUIeia, MUPAaMHUAbL, NPU3MbI, LWIMHApPA, KOHYCa, IIapa;

YMCHUC HAXOAUTHb OTHOILICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHue onepupoBaThb MNOHATUAMM: NPSIMOYTOJIbHAsg CHCTEMa KOOPAMHAT, BEKTOD,
KOOpJMHATBl TOYKU, KOOPJUHATHI BEKTOpPa, CYMMa BEKTOPOB, MIPOM3BEJICHUE BEKTOpa Ha
YHCIIO, pa3JIoKEHHE BeKTopa 1o 0a3ucy, CKaJsIpHOE IPOU3BEIEHUE, BEKTOPHOE
MPOM3BEICHUE, YIroJl MEXIy BEKTOpPaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U
KOOPJWHATHBI METOJ JUIsl PEIICHUS TEOMETPUUYCCKUX 3a/ad W 3a1ad JPYTuX Y4eOHBIX

MpEIMETOB

13

YMeHue BBI6I/IpaTB MOAXOAAIIUN METOM, JJIS peuieHud 3a1a4r; INOHUMAHUC 3HAYUMOCTH
MaTEMaTUKU B U3YUYCHHUU MMPUPOJAHBIX U O6H.[€CTB€HHLIX poneccoB n ﬂBJICHI/Iﬁ; YMCHUC
pacrio3HaBaTb HIPOSABICHUEC 3aKOHOB MATEMATUKHW B HCKYCCTBC, YMCHUC IPUBOIAUTH

IMPHUMECPBbI MATEMATHUUYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTH4eCKOM HAayKH
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IHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'J 110
MATEMATHKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

Kon
1 Yucna u BBIYUCICHUS
1.1 Hatypanbhsle u nensle yncina. [Ipu3Haku JeIMMOCTH LEIbIX YHCel
12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE U JECATHYHBIE JpoOM, MPOICHTHI,
' OeCKOHEYHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypanbHOW cTeneHd. J[eWCTBUS ¢ apuUpMEeTHYECKUMHU
' KOPHSIMHU HAaTypaJIbHOU CTENEHU
14 Crenensb ¢ nenbM nokasatesneM. CTeneHb ¢ pallMOHAJIBHBIM Moka3aTesneM. CBolicTBa
' CTEIIEHU
L5 CuHyc, KOCMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YUCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATYpaTbHBIC JOTApU(MBI
JeiicTBuTenpHble yncnaa. ApupMeTHuecKkue onepanyuu ¢ AeHCTBUTEIbHBIMI YHCIAMHU.
1.7 [TpubnuxEHHbBIE BBIYMCICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommuiekcHeie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenble u 1poOHO-palMOHAIbHbBIE YpaBHEHUS
2.2 HppanumonaibHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHHUS
24 [Toka3zaTenpHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenble n 1poOHO-pallMOHATBHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIE HEPABEHCTBA
2.7 [loka3zaTenpHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpuyeckue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuia cucTemMsbl TMHEWHBIX ypaBHEHUH. OnpeaennTenb MaTpULbl
3 OyHKIMU U TpaduKh
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OyHKuMs, cnocodbl 3amaHus QyHkuud. I'padux QyHkuuu. BsaumHO oOpartHbIe

>l ¢bynkuuu. YétHble u Heu€THbIe PyHKIMU. [leproauueckue QyHKkuuu
Ob6nacte onpeneneHuss M MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynum  ynkuum.
39 [IpomMexxyTku ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumymMbl U MHUHMUMYMbI (yHkuuu. HauOonbliee M HauMeHblllee 3HAUYEHUE
(YHKIIUM HA IPOMEKYTKE
13 CrenenHasi QyHKIMS ¢ HaTypaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpauK KOpHsI 71-0¥ CTETICHU
34 Tpuronomerpuueckue QyHKIMU, UX CBOHCTBA U rpaduku
3.5 [TokazarenpHas u norapupmMudeckas GyHKIIUH, ©X CBOWCTBA B rpaduKu
16 Touku pa3psiBa. AcUMNOTOTH rpadukoB GpyHKIMA. CBOMCTBA QYHKINH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMUs MOCIEA0BATECIBHOCTEH
3.8 Apudmerndeckas u reoMmeTpudeckas nporpeccur. opmysa CI0KHBIX POLIEHTOB
4 Hauana MaTtemaTtnieckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTApHBIX (DYyHKITHIA
[IpuMeHeHne MPOM3BOJHON K UCCICAOBaHHIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKkcTpeMyMbl. HaxosxaeHne HauOOJbIIEr0 M HAMMEHBIIEro 3HAa4YeHUs (YHKIHMHM Ha
OTpe3Ke
4.3 [lepBooGpa3nas. Murerpan
5 MHoXecTBa U JIOTHKa
5.1 MHO)kecTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M CTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u TOBEpXHOCTH BpaIllEHUS
7.5 KoopauHaTel 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YAEHUKA

1) Maremaruka: anreGpa u Hauasa MaTemMatudeckoro ananusa. 10-11 kmaccel : 6a30BbIi 1
yriryOsieHHbIH ypoBHH : yueOnuk / II.A. Anmumos. — 10-e u3n., crep., - Mocksa :
[Ipocsemenue, 2022

2) Tectsl mo anre6pe: 10 knace: K yueOGHuKy AnnuMoB u jp « AnreGpa»/ B.H.Pyanunkas.-M.:
MznatensctBo «Ox3amen»,2019.-3-e uzn., nepepad. u gom.-137.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1) Maremaruka: anre6pa n Hadana MaTeMaTU4eckoro ananusa. 10-11 kmaccsl : 6a30BbIi 1

yriryOneHHbIH ypoBHH : yueOHUK / III.A. Amumos. — 10-e 3., crep., - Mocksa :
[Ipocsenienue, 2022

2) Tectsl 1o anrebpe: 10 knacc: kK yueGHUKY AMMOB 1 ap « Anre6pay/ B.H.Pyuumkas.-
M.: U3narenbctBO «OK3amen»,2019.-3-e u3a., mepepad. u qomn.-137.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/7f416194

www.prosv.ru/umk/spotlight

https://m.edsoo.ru/f2a208ec

https://m.edsoo.ru/f2a208ec

https://m.edsoo.ru/f2a2140e

https://m.edsoo.ru/f2a20aea

https://m.edsoo.ru/f2a21580
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