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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTANIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaroluecss OBJAJIEBAIOT  YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS DKOHOMUKH M OOIIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecsi MOJy4YarOT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJed pealbHbIX CUTyalUH, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOocOOCTBYOLUN (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajgaM MaTEeMaTHUECKOIO aHajau3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIICICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTudyeckoro ananmzay, «KMHOXeCTBa U
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
Jpyra M TOCTENEHHO HAaChIIasAChb HOBBIMH TeMaMH W pas3aenamu. [laHHbI y4deOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpHs, MaTeMaTHUYEeCKU aHalus3,
TEOpHsl MHOXKECTB, MaremMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIaIeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE NMPU U3YUYEHUH Y4eOHOro Kypca, HJsl peuieHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHUECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopnepxxarenpHO-MeTOIMYECKass  JUHUSA — «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero oopazoBanus. Ha ypoBHe cpeanero oOiero ooOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
NpUOJIMKEHHBIE BHIYMCIICHUS], OLICHUBATh YMCIOBBIE BBIPAXKEHUSI, pad0OTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolUIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(DUYECKUe 3a/1a4d U ONepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
palMOHATIBHBIX U MPPALMOHAIBHBIX YHCEI, apU(PMETHUECKUE ONEPAINH, a TAKXKE H3BJICUCHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCIHOJIb3YEeMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETU3aIU.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUMOHAIbHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIATHBIX 3a/1a4 U 3a7]a4 Ha HAXOXKJEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHAIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKe BBIPAKCHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGheKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CogepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpaduKU» TECHO MEepeIuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapu(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U TpadUMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY Pa3IMYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJIYYCHHbIC (YHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJTUTUYECKOHN, Trpaduyeckod U CiIOBeCHOW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX O0YJarOIIMMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cozepikaTelibHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOrO aHaiu3a CIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMAaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro JJIs BBIPAKEHUS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMI ¥ CJE€IOBaHHE OMNpEeACNEHHBIM TpaBUIaM [OCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C DJIEMEHTaMU MaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTMUECKOTO
MBIIUICHUS O0YYAIOIINXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MAaTHYE€CKOTO  MOJCIUPOBAHHUSA, KOTOpPhIE  MPHU3BaHbl  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXIbI W3 Pa3[eiOB IPOrPAMMEI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHAIIN3a» OTBOAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBLHOIO YHCIA M €0 CBOWCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MNPUKUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3allACU AEUCTBUTEIbHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABJICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IIEpEeMEHHOM. JleleHMEe MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENEHH U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJIbI pEIIeHUs JIOrapupMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIH C TOMOILIBIO0 MAaTPHUIL U ONIPEACIUTENCH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELIECHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

DOyHKIUM 4 rpadpuKu

Oynkius, crnocodbl 3amaHus (QyHkuuu. B3ammuo obOpatnblie (ynxmun. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YE€rHbie n HeuéTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM W IENBIM IOKazareneMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH I pelIeHNsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma 0eCKOHEUHO yOBIBaIOLIEH IeOMETPUUYECKON MPOrpecCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYKHM pa3pbiBa. ACHUMITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIIUH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yucaa ¥ BLIYUCIECHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 17151 perieHust 3a1a4 B LEJIbIX YHCIax.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYecKux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UpPPaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEATbHOM JKW3HW, HMHTEPIPETAlus MOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHne MPOU3BOIHOM K UCCIEI0BAaHUIO (PYHKIIMNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeNeNIeHUs] CKOPOCTH U YCKOPEHHs Ipoliecca, 3adaHHOro Gopmysoil uiam
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne WHTerpajga s HAXOXKACHUS IUIOMAAEeH IUIOCKUX ¢Uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEGBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOINeCcTBa, MPEACTABICHHE O MaTEMaTHYECKMX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIHTAHMS

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JIOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKM W JEeSATEIbHOCTBIO YYEHOIO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (Gu3ndeckas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
npo(hecCHOHANBFHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUHU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TPOLIECCOB HA COCTOSHUE NIPUPOJHOM U COIMAIBHON Cpeabl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUU IPOBOAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOUpaTh CHoco0 pemieHus Yy4yeOHOM 3amaud  (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOrHO3MPOBATE BO3MOKHOEC PA3BUTHUEC ITPOLECCA, a TAKKE BbBIABUIaTh MPCAIIOIOKECHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIIOB, aHAJIW3UPOBATD,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA 110 XOAY pCHICHHUA 3aJadd, KOMMCHTUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIUX YUYACTHHKOB AMajiora, O6Hap}I)KI/IBaTB pasiiniuc u CXO0ACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 33734 NpE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysbTaTa PeHIeHNs MaTeMaTHIECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TMpPH PEIICHUH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE peE3yJbTaTa IEIM U YCIOBHSAM, OOBICHATH TPHYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW paOdOTHI TpH
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmlpeenaTh BUABI padoT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (popmax paboTel (0OCYkIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» U WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMH KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPHPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHAs! IepUoanYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYIJICHHS, TPUKHUIKY U OIEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH IMOHATHSAMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSITH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOYJIEH C
HeNbIMU KO3 UIIMEHTaMH, KOPHH MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOro4wieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNb, MaTpullbl 2 X 2 W €ro TeOMETPUYECKHIl CMBICI, HCHOJIb30BAaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN s PEeUIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IOCTPOEHHBIE MOJEIM C TIOMOIIbIO MaTpHll H
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MPpeoOpa30BaHusl BBIPAKEHU;

BBIMIOJHATh ~ MPEOOPa30BaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapupMOB Uid IpeoOpa3oBaHus  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpPUTOHOMETpHUeckne (QopMynsl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpaTHble (PYHKIIUH, KOMIO3HUIMS (PYHKIUH, rpaduk (QYHKIUU, BBHIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEPUPOBATh MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHUMYMBbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaguK CTENeHHON (YHKIUMU C HaTypalbHBIM U IIENIBIM IOKa3aTeneM, rpauk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE MUCCIIEIOBAaHNUE U TIOCTPOCHUE UX IPapUKOB;

CBOOOZHO OMEpPUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapudmMudeckas QyHKIUU, HX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUH YHACIOBOTO apryMeHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHdYecKass U TeoMeTpudecKas Hporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEaTbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBATh  HOHATHSAMM:  TOCIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HETPEPBIBHbIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TIepBas W BTOpas MPOW3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISAT TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: OIpEICICHHE, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYypaJIbHbIX M LENbIX YHMCEJ, UCIIOJIb30BaTh NMPU3HAKU Aeaumoctu nensix yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, IPUMEHATH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH TpaduuecKre METObI JUIsl PEIlIEHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaK)Ke 3a/1a4
C IapaMeTpaMy;

MOJIEIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBJIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEpIPETUPOBATD MOJIyYE€HHBIN pe3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTh TeOoMeTpHYeckre oOpa3bl ypaBHEHUH M HEPAaBEHCTB HAa KOOpPJIMHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPAPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHATHUAMU: TIEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAJH IIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos
Ne HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (11udpoBbIE)
n/n NPOrpaMMmblI Bcero Kourpoaburie o0pa3oBaTe/bHbIe pecypchl
padoThI
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanoHanpHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
5 Oynkiuu u rpapuku. CreneHHas QyHKIHS C 12 1
LeJIBIM [TOKa3aTeeM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
HppaunoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
5 Tpuronomerpudeckue BbIpakeHUs U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsoiBable Gpynkiun. [IponzBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (11uppoBbIE)
n/n NPOrpaMMmblI Bcero Kourpoaburie o0pa3oBaTe/ibHbIe pecypchl
padoThI
1 I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 29 1
IPOU3BOIHOM
2 [lepBooOpa3Hast u HHTETPAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
Tpuronomerpruveckne HepaBEHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIE U 24 1
norapuMuUecKre HEpaBeHCTBA
KommnekcHeie uncna 10 1
Harypanbnsle u niensie yucna 10 1
CucTeMbl palioOHATEHBIX, HPPAIIMOHATBHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUI
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPGHI/IG, 0000111eHHE, CHCTEMATU3aLIU 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Nen/m | Tema ypoka KoHnTtpoJbHbIe wHppopbIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 MHOXeCTBO, ornepaluu HajJ MHOKECTBAMH 1 1
UX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JAJs peuieHus 3a1a4
Panmonansubie yncia. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panmonaneueie yncna. OOBIKHOBEHHBIE U
5 JieCATUYHbIE IpOOU, POLIEHTHI, 1
OeCcKOHEeUHbIe EPUOUUECKUE IpodH
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
perieHust TPUKIaAHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MPUKIaAHBIX 3a7a9
8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
HppaIMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1
JEHCTBUTEILHBIMU YU CIIAMA
10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U ET0 1

CBOWCTBA




11

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCIICHUN

12

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4wIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HensMu Kod(hGuiineHTamu.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Martpuua cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTpUILBI 2X2, €r0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpULBl 2X2, €r0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU




22

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

24

Kontposbnas padota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

25

OyHKIHSL, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmnuo obparubie ¢pynkimnn. Kommosurmst

byHKIUH

26

I'padux pyHkImu. DIeMEeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

OO0acTh onpenesIeHus] © MHOKECTBO
3HayeHui pyHkuuu. Hymm QyHkmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIMH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIIMN Ha TPOMEXYTKE

30

Jlunelinas, KBaJpaTu4Has U JIpoOHO-
TUHeWHas QyHKIUH

31

DneMeHTapHOE HCCcleI0BaHuEe U IIOCTPOEHUE
rpaduKoB 3TUX HYHKLIUIH

32

DNEeMEHTApHOE UCCIIEI0OBAHUE U TIOCTPOEHHE
rpadukoB 3TuX QyHKUINN

33

CreneHn ¢ IeJIBIM IToKa3areaeM. bunom




Hrrotona

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 HeroTona

35 CrenenHast GQyHKIIUS C HATypalIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponbnas padota: "Crenennas
¢dbynkuus. E€ cBotictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
CoJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKallMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YMCIIOBBIX BbIPAXKEHHUH,
coJieprKalluX CTENEeHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEIICHHS UPPAIMOHATBHBIX
YpaBHEHUU
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX
ypaBHEHUH
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/bl PEMICHHS UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOBI B PELICHUT

UppalMOHABHBIX YPAaBHEHHH




PaBHOCHIIBHEIC MNEPEXO0Abl B pCHICHUHA

40 UPPAaLMOHAIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX yPaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX yPaBHEHUI
CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

49 Kak (yHKIIMH OOpaTHOI CTENICHH C
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa u rpaduk KOpHS N-0if CTeNIeHN

50 KaK (QYHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHBIM IOKa3aTelleM
KonrtponsHas padora: "CBoiicTBa u rpagux

o1 KOpHs N-o¥ creneHu. MppanyoHanbHbIe
ypaBHEeHUS"

59 CreneHsb ¢ pallMOHaJIbHBIM [TOKA3aTeIeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsp ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHns] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMM 115
pelIeHns] ypaBHEHUN

58 IlokazarenbHble ypaBHEHUA. OCHOBHBIE




METO/Ibl PEIICHHUs TOKa3aTeIbHbBIX
ypaBHEHUI

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUI
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE

60 METOBI PEIICHUS TTOKa3aTeIbHbBIX 1
YpaBHEHUU

61 KonTponbnas padora: "[lokazarensHast 1
¢ynknus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm gucna. CpoiicTsa iorapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH(PMBI 1

67 [IpeoOpazoBanme BeIpaXXEHUN, CONEPKAIIIX 1
Jorapu@msl

68 [IpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX 1
Jorapu@msl

69 [IpeoOpa3oBaHue BbIpaXeHHH, COIepIKaLIX 1
Jorapupmbl

70 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas GpyHkuus, e€ cBolcTBa U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelIeHns] ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN 115

3 pelIeHNs] ypaBHEHUM
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

76 METOBI pEIICHUs JIOTapu(PMUIECKIX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMHUUECKUX YpaBHECHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMUUECKUX YpaBHECHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 orpeJieIeHue TPUTOHOMETPUYECKHX

(GYHKIUI YKCIOBOTrO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeielICHUE TPUTOHOMETPUUECKHIX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

01 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPA)KCHUI

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

94 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

96 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUI 1

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1

98 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

99 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1

100 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1
KonTponbhas pabora:

101 "TpuUroHoMeTprYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"

102 ITocnegoBaTenLHOCTH, CIIOCOOBI 3a1aHU 1




nocienoBaTelbHOCTER. MeTon
MaTeMaTU4eCKOW WHIYKIIUH

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 rmocJenoBaTeabHOCTH. MicTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomerpuueckas nmporpeccus

106 beckoneuHo yObIBaroIasi reoMeTpruiecKas
nporpeccus

107 Cymma O0eCKOHEYHO yOBIBAIOIICH
Tr€OMETPUYECKON ITPOTrPECCUU

108 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIIOHEHIUAIIBHBIN POCT.
Hucno e. DopmMyra CI0KHBIX MPOLEHTOB

110 Hcnonb30BaHue Nporpeccuu Ajsi peeHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccHu’”

112 HenpepriBHble GYHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha
OTpE3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 Meroa UHTEpBAJIOB ISl pELICHUS




HCpPaBCHCTB

MeTOI[ HHTEPBAJIOB JJIA pCHICHUSA

117
HEPaBEHCTB

118 MeTto MHTEpPBAJIOB JIsl pEIICHUS
HEPaBEHCTB

119 [IpumeHneHue cBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 petieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 peltieHus 3a1a4y

121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMU

122 Omnpenenenue, TeOMETPUUYECKUN CMBICIT
MPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMH

15 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMHA

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINH

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

128 [Ipown3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIMU (YHKIUI

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULIMU (YHKIUI

130 [Ipon3BoiHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULINU (YHKIUI

131 Kontponbnas padota: "[IponsBognas”




132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkUn"
134 HroroBas koHTposbHas paboTa 1 1
135 HroroBas koHTpOsIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbIe
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne Npon3BOJHON K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIeI0BaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEeI0OBaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEeI0OBaHUI0 (QYHKIMII HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIHMU Ha OTpe3Ke

HaxoxnaeHnue HaKOOJIBIICTO U




HAaUMEHBIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HauOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMH Ha OTpE3Ke

10

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpuMeHeHne poON3BOIHOMN IS
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAJAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

16

[Tpumenenne npou3BOIHOM IS
ompeieJIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduKom




17

Kommnosumus hyHkmmii

18 Kommnosumus ¢pyHkmmii

19 Kommnosumus Gyskmmi

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOMN TIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHMCTBO
1epBOOOPaA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIie 3eMEHTAPHBIX (HYHKITUH.
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTEerpasa

97 Brruucnenue onpenenéHHOro HHTETpaia mo
dhopmyne HeroTona-Jleitonuna

08 Brruucnenue onpenenéHHOro HHTETpaia 1mo
dhopmyne HeroTona-Jleitonuma

29 [IpuMeneHnne uHTETpaIa ISl HAXOXKIACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpuMeneHnne uHTETpaIa ISl HAXOXKIACHUS
00BEMOB rEOMETPUYECKHX TEI

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUH




[Tpumeps permenunit nuddepeHImarIbHbIX

32 .
ypaBHEHHI
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIHaTbHBIX YPaBHCHUM

34 Kontponbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TTOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKONW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeLLICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/bI PELLICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaIMOHAEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peIICHUS
Jorapu(PMUUECKUX ypaBHEHUI
66 I'paduueckue METOIBI peLICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'padrueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHNUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapu(YMUIECKUX

ypaBHEHUU




70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KonrponsHas pabdora: "MppanuoHanbHele,
MOKa3aTeIbHbIE U Jorapu(MudecKkue
HepaBeHCTBa"

73

KomriexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIIa

74

KomriekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ INIIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YU CIIa

81

HpI/IMeHeHHe KOMIIJICKCHBIX YMCCJI OJIA




peuieHus GU3NYEeCKUX U TeOMETPUIECKUX
3aa4y

Kontponbnas padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u 11enple yucia

84 HarypanbHble u 11enpie yucia

85 [IpumeHeHne MPU3HAKOB AETUMOCTHU ENbIX
qucen

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENbIX
qucen

87 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
gucen: HOJl m HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
9HCeJl: OCTATKH 10 MOIYITIO

90 [TpuMeHEeHHE TPU3HAKOB JCITUMOCTH TEITBIX
9HCEeJ: OCTATKH 10 MOIYITIO
[TpuMeHeHHEe TPU3HAKOB JCTUMOCTH IIEJTBIX

91 qucell: AITOPUTM EBKIHIA TS pemieHus
3aJ1a4 B [EJIBIX YMCITax

92 Kontposnbnas pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHI.

93 PaBHOCWITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

04 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95
COBOKYITHOCTCH pallUOHAJIBHBIX YPaBHCHHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHATbHBIX
ypaBHEHUU

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

97
COBOKYITHOCTCH ITOKA3aTCJIbHBIX YPABHCHUU

08 OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUN

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

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

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3314 U 3a/1a4 13

101 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHMe crCcTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a]1a4 U 33714 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HH, HHTEPIPETANNS TTOTYICHHBIX
PE3yNbTaToB

103 [IprMeHeHre HEpAaBEHCTB K PELICHUIO

MaTeMaTH4YeCKHX 3a1ay4 U 3a1a4d 13




pa3nuYHbIX 00JacCTei HayKH U peallbHOMN
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
PE3yNbTaTOB

Kontposbnas pabdora: "Cuctemsl
paloHaIbHBIX, UPPALMOHAIBHBIX

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHUH"

105 PannoHnanibHble ypaBHEHHUS ¢ TapaMeTpamu

106 PannoHaneHbIE HEPABEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 WppanmoHansHbie ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

109 HppanroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuaeckue CUCTEMBI ¢
napamMeTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napamMeTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napamMeTpamu

116 TpuroHoMeTpuvecKne CHCTEMBI C

napameTpamu




117

[Toctpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUil C MOMOIIbIO YPAaBHEHUH C
rnapameTpamu

118

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTYalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYyAalUi C IOMOLIBIO CUCTEM YPAaBHEHUH C
napameTpamu

120

KonTponbnas pabora: "3amgauu ¢
napameTrpamu"

121

IToBTrOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHusa. Cucremsl
ypaBHEHH"

124

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrsa"

125

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "HepaBencrsa"

126

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBencrna"

127

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT




3HaHuii: "[IpousBogHas u e€ npumeHenue"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

128 N 3 " 1
3HaHuit: "[IponsBoaHas u e€ MpuMEeHEHHE

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "MHTEerpan u ero npuMeneHue"

131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHui: "Oynkun"

132 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHui: "OyHkun"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHuit: "Oyakun"

134 Hrorosas koHTpoJIbHAsI paboTa

135 HToroBast KOHTpOJIbHASA paboTa

136 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 1
3HAHUU

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePsAEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna 1 BBIYUCICHUS
11 OnepupoBaTh TMOHATHAMHU: PAMOHATIBPHOE U JACHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI
12 Bemonuate  apudmernueckue  omepanud ¢ palHOHAIBHBIMA U
' JeCTBUTEIILHBIMU YHCIIAMHU
13 BemonHATe  npuONMKEHHBIE — BBIYMCICHUS,  HCIONB3Ys  IMpaBHIA
' OKpYTJICHUS, JIENIaTh MPUKUAKY U OIICHKY pe3yJIbTaTa BEIYUCICHHUH
OmnepupoBarh MOHATHAMHU: CTENICHb C LIEJIBIM IIOKa3aTeleM, CTaHJapTHas
14 ¢dbopma 3amucu NIEHCTBUTENBHOTO 4YHCIa, KOPEHb HATypallbHOW CTETCHH,
' UCIOJb30BATh MOIXOASIIYI0 (POpPMY 3amUCH E€HCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUYECKUX 3374 U MPEJCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOTO
1.5 yIJla; UCMOJb30BaTh 3alUCh IPOM3BOJILHOTO yIJla 4Yepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIIUU
2 YpaBHEHUS U HEPAaBEHCTBA
OmnepupoBaTh MOHATUSAMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panMoHalbHOE, uppanvoHaIbHOe ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BrimonHATE ipeoOpa3oBaHysi TPHTOHOMETPHUYECKUX BBIPAKEHUH W pelIaTh
' TPUTOHOMETPHUYECKHIE YPAaBHEHHS
BeimonHATE ipeoOpa3oBaHus MEJbIX, PAMOHATBHBIX M HPPAIlMOHATBHBIX
2.3 BBIpQXEHUH H pemarb OCHOBHBIE THIBI IENBIX, pAIlMOHAIBHBIX U
MppaIMoOHAFHBIX YPaBHEHHUH U HEPABEHCTB
94 [TpumMeHsTH ypaBHEHHS W HEPAaBEHCTBA JUIS PEHICHUS MaTeMaTHYECKHX
' 3a/1a4 ¥ 3a71a4 U3 Pa3TuIHBIX 00JacTel HAYKH M peabHOM KU3HU
MogenupoBaTb peanbHble CHTyallUd Ha sI3bIKE aiureOpbl, COCTABIATh
2.5 BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBUIO 3aJ[aud, UCCIIEOBATh
MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
31 OmnepupoBaTh NOHATHAMU: GYHKLHUS, CHOCOOBI 3aAaHus (PYHKIIUH, 00JIaCTbh

OTpeNieNIeHUus] M MHOXKECTBO 3HAa4YeHMH (QyHKIMM, Tpapuk (yHKIUH,




B3aUMHO oOpaTHbIC PYHKITUU

OnepupoBarh MOHATUSAMHU: YETHOCTh M HEUYETHOCTh (DYHKUMU, HYIU

3.2 (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
34 CtpouTth ¥ unTaTh TpadUKu TUHEHHON (DYHKIIMH, KBAAPATUIYHON (HYHKIIHH,
CTeNeHHOMN (YHKIIMH C LENbIM OKa3aTelleM
Ucnonb3oBate rpaduku GyHKIUE JUIsE UCCIIEOBaHMS IPOLECCOB U
35 3aBUCHUMOCTEH MpH pPELICHUH 3aJad M3 JIPYTHX Y4eOHBIX MPEAMETOB U
' pealbHOM  JKM3HU, BbIpaKaTh  (QOpMyJaMU  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU
4 Hayana matematuuyeckoro ananusa
41 OnepupoBaTh MOHATUSIMU: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
' reoMeTpHuyecKas porpeccun
OmnepupoBarh TOHATHSAMH: OECKOHEUHO YOBIBAIOIIAs TEOMETpHUYecKas
4.2 mporpeccusi, CymMMma  OECKOHEYHO  YOBIBAIOIIEH  IeOMETPUYECKON
IIpOrpeccuu
4.3 3a/aBath MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30Barh CBOMCTBA IMOCIEAOBATEIBHOCTE M IMPOTPECCUR A
' pelIeHrs peabHbIX 3aJa4 PUKJIaJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOXKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMU
Hcnonws30BaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl OMHCAaHUS
5.2 peanbHBIX MPOIECCOB U SBIICHUMN, MPU PEUICHUH 3a7a4 U3 APYTUX YIeOHBIX
MPEeIMETOB
53 OnepupoBaTb  NOHATUAMU:  OINpEAENIEHUEe, Teopema,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus
pe3yJbTara
1 Yucna u BIYUCTICHUS
OnepupoBaTh MOHATUSAMHU: HaTypalbHOE, I€JI0€ YHCIIO0; HCIOIb30BaTh
11 MPU3HAKA JCTUMOCTU IIeNIbIX YHCEeJ, pa3lokKeHHe 4YHcia Ha IPOCThIe
MHOXKUTEJH JUIsl pElIeHUs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTENIEHb C PAIlMOHATILHBIM MTOKa3aTeIeM
13 OnepupoBarh MOHATUSAMU: JIOTapUPM YHCIA, TECATUYHBIC U HATypalbHbIE

Jorapudmbl




VYpaBHEeHUs U HEPABEHCTBA

2.1

[IpumensaTh cBolicTBa CTemeHH [UIsi MpeoOpa3oBaHUSI  BBIPAXKECHUIA,
ONEpUPOBATh MOHATHUSAMH: I[OKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPABHEHHUH U HEPABEHCTB

2.2

BoimonusaTe npeoOpa3zoBaHUs BBIPAKEHUH, COAEpXKAIIUX JOorapuQmbl;
OIEPUPOBATH MOHATHAMHU: JIOTApU(PMUYECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

HaXO,I[I/ITB peICHUA HpOCT@ﬁH.IPIX TPUTOHOMETPUUCCKHUX HCPABECHCTB

2.4

OnepupoBarh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PELICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIsl PEILIEHUs IPAKTUYECKUX
3a1a4

2.5

Haxoauth penieHust npoCcTeNINX CUCTEM U COBOKYITHOCTEN PallMOHAIIbHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MopenupoBaTh peajibHble CHUTYallUM Ha S3BIKE alireOpbl, COCTaBIATH
BBIPAXKEHHUS, YPABHEHHMS, HEPABEHCTBA M CHUCTEMBI MO YCIIOBHUIO 3aJayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM anrapara areOpbl

OyHKIUH U TpaPuKH

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOAMYECKAas (QYHKIHSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKU SKCTpeMyMa (pyHKUWH, HauOojblliee U
HauMEHblIee 3Ha4eHUs1 (YHKLIUU Ha MPOMEXYTKE; WCHOJIb30BATh UX IS
uccneoBaHus GpyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeabHOH, JTorapupMuieckoil u
TPUTOHOMETPUYECKHX (YHKIMHA; H300pakaTh HUX Ha KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATh I PEILIEHUS] yPaBHEHUHN 1 HEPABEHCTB

3.3

N300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH IpadUKK TMHEHHBIX ypaBHEHUN
U MCTI0JIb30BaTh UX Ul PELICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUN

3.4

Hcnonb3oBate rpaduku QyHKIUN U1 HUCCIEIOBAaHUS MPOLECCOB U
3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCLUUIUIMH

Hauana MaTemMaTH4eCcKOro aHaamsa

4.1

OnepupoBaTh TMOHATHSIMH: HENpepbiBHAs  (YHKIUS, MPOU3BOJHAS
(GyHKIMHM; WCTOJIB30BaTh TEOMETPUYECKUH W (U3UYECKUH  CMBICI
MPOU3BOJHON JJIsl pEIICHUS 3a1a4

4.2

Haxomuth  mpou3BOgHBIE — 3JEMEHTAPHBIX  (PYHKUIMHA,  BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOTO (QYHKITHI

4.3

Hcnonws3oBaTh  MPOW3BOAHYIO  JJIsi  HMCCIENOBaHWS ~ (PYHKIIMKM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATHh PE3YJIbTaThl MCCIECIOBAHUS K
MMOCTPOCHUIO TpadUKOB

4.4

Hcnons3oBaTh IMPOU3BOAHYIO IS HAXOXACHHSA HaAWITy4dHICro pCuICHUSA B
NPUKIAAHBbIX, B TOM YHUCJIC COLIUAJIBHO-3KOHOMUNYCCKUX, 3alavdax

4.5

OmnepupoBaTh MOHATHAMU: IE€pBOOOpa3HAas M MHTErpajg; IOHUMATh
reOMETPHUECKUH 1 (PU3NYECKHI CMBICI HHTETpaja




4.6

Haxoaute nepBooOpa3Hble 2JIeMEHTAPHBIX (YHKIUN, BEIYUCIISATH HHTETPAI
o ¢popmyse Herotona — JleliOnura

4.7

PemaTe IMPUKIAAHBIC 3aJa4d, B TOM YHCJIC CONHAIIBHO-DKOHOMUYCCKOI'o U
(bl/IBI/ILIeCKOFO XapakTepa, CpeacTBaM MaTEMaTHYECKOI'O aHAJIN3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BIYUCICHUS
Pammonanbhpie  uncima.  OOBIKHOBEHHBIE W JECATHYHBIC JAPOOH, TPOICHTHI,
11 OecKoHeuHbIE IepruoInIecKre ApoOu. ApupMeTHIecKre onepalyy ¢ pauoHATbHBIMU
' qrcliaMu, peoOpa3oBaHus YHCIOBBIX BhIpaxkeHuil. [Ipumenenne npodeil 1 mpoIeHToB
JUIS pellieHus] MPUKIIAIHBIX 3a71a4 U3 Pa3IMUHBIX OTpaciieil 3HaHUH U pealbHOM KU3HU
JleiicTBUTENbHBIC YKCa. PaliioHanbHble U HppallMOHANbHBIE Yncia. ApuMeTHUECKHe
1.2 orepanuy ¢ JIeHCTBUTENbHBIMU unciaaMu. [IpuOnuxEHHBIE BBIUMCICHUS, IpaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA PEe3yabTaTa BIYUCICHUN
Crenenp ¢ nensiM mokazateneM. CraHgapTHas ¢opma 3amucu JAeHCTBUTEIHHOTO
1.3 | wumcna. Mcnonb3oBanue mnoaxonasauied (GpopMbl 3amucH JEHCTBUTENbHBIX YHUCEN IS
pelIeHns MPaKTUYECKUX 3aad U IPECTaBICHUS JaHHBIX
14 ApudmeTrueckuii KOpeHb HaTypajlbHOM cTemeHu. JlefcTBUsA Cc apuMeTHYeCKUMU
' KOPHSIMHU HAaTypajIbHOW CTEIEHU
15 CuHyCc, KOCHHYC M TaHIE€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE IPEOOpPa30BaHUS
59 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KopeHb ypaBHeHUA. HepaBeHCTBO, pelleHHEe HepaBeHCTBAa. Meroa
' HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAIIMOHAFHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenune TpUTOHOMETPHYECKUX ypaBHEHUH
97 [IpumeHneHne ypaBHEHU U HEPABEHCTB K PEILICHUIO0 MaTEMaTHUECKUX 3ajay U 3aja4 u3
' pa3IUYHBIX 00JIacTel HAyKW U PEATbHOU KU3HHU
3 OyHKIMH U TpaduKu
31 OyHKIUA, crnocodbl 3amanus GyHkuuH. ['paduk dyHkuun. B3aumHO oOpaTHBIC
' byHKIMH
39 OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHUM Qynkumu. Hymm @yskuuu.
' [IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
3.3 Crenennas ¢yHKIMS ¢ HATypaJdbHBIM M LIEIBIM MoKa3areneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuyeckasi OKpPYKHOCTb, ONpEIECICHHE TPUTOHOMETPUUYECKUX (PYHKUIUN
' YHCIIOBOTO apryMeHTa
4 Havana marematuuyeckoro ananusa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHUs  IOCIENOBAaTeIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIHHOCTH
Apudmernueckas U TreomMeTpuyeckas mporpeccud. beckoHeuHo —yObIBaroIas
4 reomerpuueckas mnporpeccus. CyMma OECKOHEUHO YOBIBAaIOIIEH TIeoOMEeTpUYEeCKOn
' nporpeccuu. @dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWe MpOrpeccuu Asis
pelIeHus peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
MHoxecTBO, omepauud Haj MHoOXecTBamH. Jluarpammer Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHMKO-MHOKECTBEHHOI'O —arrapara JJis OIUCAaHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX yUYeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BBIYUCIIEHUS
1.1 Harypanbnsle u nensie yncna. [IpusHaku Je1MMOCTH HETbIX YUCEI
1.2 Crenens c pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxXeHU, CoAEepKALIUX JTOTapUPMBbI
2.2 [IpeoOpazoBanme BRIpaXEHUN, CONEPKAIINX CTETICHU C PAIHOHAIBHBIM MTOKa3aTelIeM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellleHre NpUKIaHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 Cuctembl ¥ COBOKYITHOCTH pallMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTHYECKUX 3a/1a4
' Y 3a/1a4 U3 Pa3IMYHBIX 00JaCTel HAyKU U PEATbHON KU3HH
3 DyHKIIUU U TpaPuKH
Oynknusa. [lepuogmueckue GyHkmuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl U MUHMUMYMBI (yHkuuu. Haunbonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKIHN Ha TPOMEXKYTKE




3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
3.4 Hcnons3zoBanue rpadkoB PyHKITUN IS pEIICHUS] YPABHCHUH U JIMHEWHBIX CHCTEM
Hcnonp3oBanue rpadukoB GyHKIUN A1 HCCIEIOBAHUS POIIECCOB U 3aBUCUMOCTEHH,
3.5 KOTOpbI€ BO3HUKAIOT NpPU pEUIeHHH 3a]ady M3 JpPYruX Y4eOHBIX MPEIMETOB U
peanbHOM KU3HU
4 Havana marematuuyeckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo HHTEPBAIOB JIsl PELICHHS] HEPAaBEHCTB
4.2 [TpousBognas pyuakuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON
43 [IpousBonubie 3neMeHTApHBIX (yHKIUH. DOpMyNnbl HAXOXKACHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHIA
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAHUIO (YHKIUH HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxokaeHre HauOoNbIIero M HauMEHBIIEero 3HaueHus (PyHKIMU Ha
OTpe3Ke
[IpumeneHne TpOU3BOJHON AJIsi HAXOXK/ICHUSI HAMITYYIIEr0 PEeIIeHUs B MPHUKIAIHBIX
4.5 3aayax, JUid OIpeAeieHHs CKOPOCTH TIpolecca, 3aJaHHoro Qopmymnoi wumm
rpaduxom
4.6 IlepBooOpaznasi. Tabnuma nepBooOpa3HbIX
47 WNuTerpan, ero reomeTpudeckuii 1 GpuU3NIeCcKuii cMbICI. Beiuncienne uHTerpaia mo

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaAHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenne MerogamMm 10Ka3aTesbCTB, alrOPUTMAMU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUpPOBATH U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOMCTBO, NPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJUTH MPUMEPHl U
KOHTPIIPUMEPDI, HCIOJb30BaTh METOJ MaTeMaTHMYeCKOH MHIYKIUH;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYXKICHUS MPHU PELICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUJIBHOCTh  PACCYXXJIECHUN; yMEHHE  OINEepUpOBaTh
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  AJis
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBICHUN U NMPU PELICHUH 33134, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33]1aBaTh
U ONMMCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMM; HCIIONIb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0e YHCIIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HAaTypaJbHON CTENEeHH, CTENeHb C
palMOHATBHBIM TTOKa3aTelleM, CTEIEeHb C JeHCTBUTENFHBIM TOKa3aTeNeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJYNIO, PAIMOHAIBHOE YHCIO, HPPAMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHbIX, UEJbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 Yrces; yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUI 00N
JenuTeNh W HauMeHbllee ofliee KpaTHoe, airopuT™ EBknuiga npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIHUOHHBIMH CHCTEMaMHU
CUHCIJICHUS; YMEHHE BBITIOJIHITH BHIUMCIICHUE 3HAYCHUN U TIPEe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPUpOBaTh  IMOHATHIMU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccusda, TreoMETpUICCKasn




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIEOMETPHUYECKas IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYppEeHTHBIX (hOpMyYJ; yMEHHE ONEepUPOBATHh MOHATUAMHU: KOMILICKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
POU3BOUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpenenurenb  MaTpULbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OICPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPaBEHCTBA M CHUCTEMBbl C IMOMOIIBIO pa3JIMYHBIX IPUEMOB; peIIaTh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I PELICHUS MaTEeMaTUYECKHUX

3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MHOHATHAMM: (PYyHKOUS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (DyHKIUHM, HauOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HEeTpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢busznyeckuit CMbICII MPOM3BOAHOM, TNepBoOOpa3Has, ONpPEACIEHHBIM
MHTETpal; YMEHHME HaxXOAMUThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATh  MPOU3BOAHBIE  CYMMBI, TPOM3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTU4eCKOro
aHauu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLMUAIbHO-D)KOHOMUYECKUX U

(bU3HYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUA,
KOMMO3uIus (pyHKIUH, JuHEHHas ¢GyHKUWSA, KBaapaTudHas QYHKIUS,
pauuoHanbHas (QYHKLUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs H
jgorapupmuueckas (QyHKLUHMH; YMEHUE CTPOUTh TIpaUKM H3YYEHHBIX
¢GyHKUMH,  BBINONHATE  TIpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMN
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBAa W Tpaduku (GYHKIMHA Ui pelIeHus ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YNpaBJICHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKEHHUS, YPAaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHdecKoe, MeAuaHa,
HauOoJpIlIee U HaMMEHbIlIEe 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEeKaTb, MHTEPIPETHPOBATDH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHBIX IPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JuarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpaduuecKu McCae10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U IMHEHHOM perpeccuu

YMeHHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIIydaiHOE

cOOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHUE BBIYUCIATH




BEPOSTHOCTh C HCIIOJB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKCHHMS W YMHOXCHHUS BEpOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (aKTHl U (GOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (YHKIUM paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/ICIeHH; YMEHNE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMEHUE
OTIEPHPOBATH TMOHATHUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHUCJIO  TEPeCcCTaHOBOK; OwMHOM  HbrOTOHA; yMEeHHME  NPHUMEHSTH
KOMOWHATOpHBIE (PaKTBl U PACCYKACHUS U PEIICHUS 3ajad; OICHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYUHA YIJa, INIOCKUH YroJl, ABYIPAHHBII
YIoJI, TPEXTPAaHHBIN YTOJI, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, YroJl MEXAY IMpsSMbIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OICHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUAMU: IUIOIAAbL (QUTYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHUpaMuia, (Urypa M TOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMUAbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, 00bEM KyOa,
IPSAMOYTOJIBHOTO TMapajuleNieNuIeaa, HUPaMUAbl, MPHU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napauiCJbHblE OCH HWJIWM OCHOBaHHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEUCHUE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UTYpHl M MOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIC C TOMOIIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynupoBaTh ONpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B NPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMeEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHUCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOLICHUS TIPU
peUIeHUH 3ajady; HaXxOAUTh TI'COMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
iouaab, 00bEM) MpU PEUICHUH 33434 U3 JPYTUX y4eOHbIX MPEIAMETOB U
U3 peajbHOM KM3HM; YMEHHE BBIUUCIATH TI'€OMETPUUYECKUE BETUYHHBI
(umHA, yroj, mIOHmIagb, OO0BEM, IUIOMIAb HMOBEPXHOCTH), HCHOIb3YS
u3ydyeHHble (GOPMYJIBI U METOJbl, B TOM YHCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, MPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh IPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPHI MATEMATUUYECKHUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

HevictButenbHple 4ucia. ApudmeTHdyeckue omneparud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA U OIIEHKa
pe3yibTaTa BHIYMCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI
3 OyHKIUYU U TpapUKu




OyHknus, cnocoOwbl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHOo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKonocTtostHcTBa.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢Gynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanGoJpIIero 1 HaMMEHbUIEro 3HaueHus: QyHKIMM Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopaunaTsl 1 BEKTOpPBI
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