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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHMs,
MTOCKOJIKY, C OJIHOH CTOPOHBI, OH OOCCICUMBAET WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecss OBJIa/IeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMyIUpyeT CBOU
JTOCTIDKCHHSI B MAaTEMaTHIECKOH opMme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHaih3a 3aKjia/ibIBacT
OCHOBY /U1 YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS YIKOHOMUKHU U OOILIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCMOJIb30BaTh WX JJIs JajJbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JIOKA3bIBATh
YTBEPXKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYKIaTh JNEAYKTUBHO, HUCIOJIb30BATh
00001IIeHNEe W KOHKPETH3allui0, a0CTparupoBaHWE U aHAJIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone u3yuenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OoOydYaroluecs IMOJIy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAalluH,
UHTEPNIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOPBIM pealn3yeTcsi Kak uepe3 Yy4yeOHBbIM Marepuaj, CHocoOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTU, AKKYPAaTHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3yJIbTar.

B ocHoBe MeTouKM 00yUeHHs aJire0pe U HayajgaM MaTeMaTHYeCKOTo aHaIu3a
JICKUT IEATeTLHOCTHBIA TPUHITUT O0yYCHHUS.

B cTpykType yue6HOTo Kypca «Anredpa u Hayalia MaTeMaTHIEeCKOTO aHATN3a)
BBIJICJICHBI  CIICIYIOIIUE COAEPXKATEIbHO-METOANYECKUE JuHUU: «Yucna wu
BBIYUCTIEHUS», «DyHKIIMU U rpadukn», « YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro aHanusza», «MHoOXecTBa U JIoTMKa». Bce OCHOBHBIC
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCAd HAa MPOTSHKEHUU JABYX JIET



oOy4eHHs Ha YPOBHE CpeIHETO 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszenamMu. JlaHHbIA yueOHBIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cede colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TAaKHX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TCOPHS MHOXKECTB, MaTeMaTHYeCKas JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJIaIEBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKUM
anrmaparoM, y HUAX IMOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJICIh PEATbHON CHUTyallWH, TPUMEHATh 3HAHUS,
MOJlyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConeprkaTenpHO-METOAMYECKas JIMHUS «Uncina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dopMHIpoBaHNE HABBIKOB UCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pa3zoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATILHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YMCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YMCIIOBBIC BBIpAXKECHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaroIIUMCSI MHOXECTBa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM |3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuupuieckue 3aJadud U Olepaluu: JeJICHUEe Haledo,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBA
paIMOHATBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METHIECKHE OTepaIii, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPSHHIO Kpyra HUCIHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSMU WX TMPUMEHEHHsI JJISl PEIICHHs Pa3IUYHBbIX 3a]a4
dopmupyeTcss TpeACTaBICHUE O €IMHCTBE MAaTEMaTHKH KaK HAyKd W e€ poiid B
MIOCTPOCHHH MOJISNICH PEaJbHOTO MHUpPA, MIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE U
KOHKPETHU3aIHS.

JIluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YCTCSl HA TPOTSHKCHHHU BCETO
o0y4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUsA, TMOCKOJIBKY B KaKIOM
paznene IIporpammbpl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIMX 33aad. B
pe3yiapTare OOydaromMecs OBJIQJCBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHAILHBIX, HMPPAIMOHAIBHBIX, MOKAa3aTEeIbHBIX, JIOTAPUPMUYCCKUX U
TPUTOHOMETPHUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKalmmx mnapaMeTpbl. [lomydeHHbIE yYMEHHUS IIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJIHOMN, PU PEIICHUH MPHUKIIATHBIX
3aj71a4 ¥ 3aJla4 Ha HAaXO0XJICHHUE HAUOOJIBIINX M HAMMEHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHasi comepkaTeNbHasi IWHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUI, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCyKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa npeanaraeT 3QpGeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAaET MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIHM, X CBONCTB
U rpadukoB, UCIONIb30BaHUE GQYHKIMN NJIs1 PEIICHUs 3a1a4d U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI M HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, TpadudecKoi U ciioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsiATh WX HauOOJbIINE W HAWMEHbIIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAu (GUryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MaTEMAaTHYECKUX MOJIeNIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3a]ayaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronumecs y3HaT O BBIIAOIINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOM MaTEeMAaTHKU
U TIpeaiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3/ieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOroCcTh OOOCHOBaHMM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIILICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hadaja MaTEMaTUYECKOTO aHaJIU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE TMPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJIeNIeH C TMOMOINIBIO afmapara ajireopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pPEelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIMecs  Pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTCs B TpoIlecce U3YUYEHHs BCeX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OeckoHEUHbIEe TNepuoanyeckue npodu. [lpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHbIe 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOyJb
JEWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUH.

Crenenpr C 1enasIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YACEIT I PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHUUN U
HEpPaBEHCTB. MHOroOwieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUMN, COACPKAIIMX CTCIICHU M KOPHHU.

WpparmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJIbI pEIICHHS

Jorapu(pMUYECKUX YpaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbl 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOIMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PemieHne nNpHUKIagHBIX 3a0a4 C I[OMOUIBKD CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTell HAyKHU U peaibHOU KU3HU.

DyHKUMH U TPaPUKHU

OyHkus, crnocoObl 3amanus (QyHKkIuM. B3auMHO 0O0paTHble (YHKIHH.
Komno3zummss Qynkuuii. I'papuk  yHKIMM. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKUIMU. MakKCUMyMbl U MUHHUMYMBI
¢dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKITUU Ha POMEXKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENMEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(yHKLUHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHall3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmernueckas ¥ reoMeTpruueckas nporpeccuu. beckoneyHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETPUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcronb30BaHWE TMPOTrPeccUM Uil PELIEHUs peajbHbIX —3aJad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  smemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI N HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00J1acTel HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3a7ady U3 JPYTrux yY4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIero ¥ HAMMEHbIIEr0 3HAUEHU HEMPEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIero peElIeHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus nepBoOOpa3HbIX.

HNuterpain. ['eoMeTpruueckuil CMbICI MHTETpAIA. Bpruuciaenue onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOIO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYEeCKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HECHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pPa3BUTHUSL IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTeMaTU4YeCKOU
KYJIbTYpPOU KakK Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aAefcTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNbOOJIee MOAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPHUSM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUYECKOTO aHaATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, IPABUIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJbTaTa BEIYMCIICHUM;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: JIOTapU(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS Y YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3IU4HblE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera nis
peleHns 3a1ay;

CBOOOZIHO ONEpUPOBATh TOHATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JJid BBIYHACICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [JIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QPYHKIUHU, KOMHO3MIMUSA (QyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIETICHUS U MHOKECTBO
3HaYeHUHN QPyHKUNHU, HYJIH QYHKIHH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
LeabIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypajlbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0OKa3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTApPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YyHKUMA i1 MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (DYyHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOZHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTa, TOKA3aTEIbLCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kjacce oOyd4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadaia MaTeMaTHYECKOTO aHaTN3ay:

Yuca v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypPaJbHBIX U IIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJl m HOK HaTypaJbHBIX 4uCen I pPEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

perarb palvOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH FEOMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWIY4lllero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpEeAeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyioi uin rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYP M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruyeckue BeIpaXkeHUs U ” |
YpaBHEHHUSI
ITocnenoBaTeabHOCTH U POrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenr
1 HccnenoBanmne GyHKIHA ¢ TOMOIIBIO ” 1
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTeJIbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
6 HarypanbHbie u 1ienble yncna 10 1
Cucremsl paluoOHAIbHBIX, HPPALIMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
i Tema ypoka Beero Kontpoabubie IIpakTuueckue 0GpazoBaTETbHbIC
padoThI padoThbI pecypes:
1 MHOXeCTBO, ornepaluy HajJ MHOKECTBAMH 1 1
HX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOIO 1
arrapara Jijis penieHus 3a1a4
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
4 JECSITHYHBIC POOH, TTPOIIEHTHI, 0ECKOHCUHBIC 1
MIePUOIUYECKHE TpoOH
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MepUoaNYEcKHe podu
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a7a4
7 [Ipumenenue apodeii u NPOLEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a7a4
2 HeiicTBuTenbHble uncia. PanimonaabHbIe U |
HppaIMOHATIbHBIC YHCIIA
9 Apudmerndeckre onepanuu ¢ 1
JEeWCTBUTEILHBIMU YU CIIAMH
10 Moaynb AEHCTBUTEIBHOTO YUCTIA U €70 1

CBOMCTBA




11

12

13

[TpuGnmmxEHHBIC BEIYMCIICHHS, IPABHIIA
OKpYTJICHUS, TPUKHUIKA U OLCHKA PE3YJIbTaTa
BBIYUCIIEHUI

OcCHOBHBIE METObI PELICHUS LENIbIX U
JIPpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA LCIIBbIX U

JIpOOHO-pallMOHAIBHBIX YpPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLOHAJIbHBIX YPAaBHEHUHN U
HEPAaBEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HenbMu Kod(hGuiineHTamu.
Teopema Buera

Pemenne cucreM TMHEHHBIX ypaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Martpuua cucTeMbl JINHEWHBIX YPAaBHEHUMN.
Onpexnenurens MaTpUILBI 2X2, €r0
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

Onpenenurens MaTpULBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHHUI




22

23

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHUM

24

Konrponsnas pabdora: "Panmonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUH"

25

26

27

OyHKHMA, CTIOCOObI 3a1aHns (PYHKIUH.
B3anmuo obparubie ¢pynkmun. Kommosurmst
byHKIUI

I'paduk Qynkuuu. dnemMeHTapHbIe
npeodpazoBanus rpadukoB GpyHKIUN

OO6acTh onpenesIcHus] © MHOKECTBO
3HaueHuil pynkuuu. Hymu ¢pyHkimm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMBbl U MUHUMYMBI (DYHKITHH.
Haubosbiee 1 HanMeHbIIIEE 3HAYCHNE
(yHKIMH Ha IPOMEKYTKE

Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QyHKIUH

DneMeHTapHOE HCCIIEI0OBAHNE U TIOCTPOCHHE
rpaduKoB 3TUX HYHKIUI

32

DneMeHTapHOe UCCIeI0BaHUE U IOCTPOEHUE
rpaduKoB 3TUX QyHKUIUN




CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

33 Herorona

14 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona

35 Crenennast GyHKIUS C HATYPaJTbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaguk

16 Kontponbnas pabdota: "CreneHnHas GyHKIHS.
E¢ cBoiicTBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

18 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUI,
coJiepKalluX CTENEHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHUIA,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIeprKaIlMX CTENeHU U KOPHU
WppannonansHble ypaBHeHHs. OCHOBHbBIE

42 METO/Ibl PELIECHNS NPPALMOHAIBHBIX
YpaBHEHUI
WppannonansHble ypaBHeHHs. OCHOBHbBIE

43 METO/]Ibl PELIEHUS NPPALMOHAIBHBIX
ypaBHEHUH
HppaumnonaneHsie ypaBHeHNs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX

yYpaBHEHUU




PaBHOCHIIBHEIC NEPEXOabl B pCHICHUUN

5 UppalMOHATIbHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE TEPEXO/BI B PELIECHUU
HPPALMOHATIBHBIX YPAaBHEHUN

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE IEPEXO/BI B PELIECHUU
UppaLMOHATIbHBIX YpaBHEHUI
CaoiicTBa 1 rpad K KOpHS N-Oi CTETIEHU KaK

49 GbyHKIIUU 00paTHOM CTENEHU C HaTypaJbHbIM
MOKa3aTeleM
CBoiicTBa U rpadK KOPHS N-0i CTETIEHU KaK

50 (GyHKIIUU OOpaTHOM CTENEHU C HATypaTbHBIM
MOKa3aTeleM
KonrtponsHas padora: "CpoiicTBa u rpadux

51 KOpHS n-0M creneHu. MppanvoHanbHbIe
ypaBHEHUS"

57 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ palluOHATIBHBIM [TOKA3aTENeM U €€
CBOMCTBA

55 IToka3zarenbHast QyHKIM, €€ CBOMCTBA U
rpaduk

56 Hcnons3zoBanne rpaduka QyHKIUN AJ1s

pelIeHns ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUU 4715

57 1
pellieHns ypaBHEHUI

58 IToka3zarenbHble ypaBHeHUsl. OCHOBHBIE 1
METO/Ibl PEIIEHUs I0Ka3aTeNIbHbIX YPaBHEHUI

59 ITokazarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/Ibl pELICHNUS [10KA3aTEIbHBIX YPABHEHUM

60 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE 1
METO/Ibl pEeIIECHUs [T0KA3aTeIbHbIX YPAaBHEHUM

61 Kontposbnas padota: "[lokazaTenpHas 1
¢yukuus. [lokazarenbHble ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudwm uucna. CoiicTa norapugpma 1

65 JlecATUUHBIE U HaTypaJlbHbIE JOTapH(pMbl 1

66 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeobOpazoBanue BhIpaXXEHUN, CONEPKAIIIX |
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

7 Ucnons3zoBanne rpaduka QyHKIUN 415 |

peuieHusl ypaBHEHU I




Hcnons3oBanue rpaduka GyHKIUU 4715

73 peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX
YpaBHEHU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

75 METOBI pelIeHus Torapu(PMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

76 METOBI peIIeHUs JIoTapu(HPMUIECKUX
YpaBHEHUI

77 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
JorapupMHUUECKUX ypaBHEHUN

- PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
JorapupMUUECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapudpmuueckas
¢bynkuus. Jlorapupmudeckue ypaBHeHus"

20 CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOT'O apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOT'O apryMeHTa

%) ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOIO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIIpeAEIEHNE TPUTOHOMETPHUUECKHUX

(YHKIMH 4HUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpyKHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMI YHUCIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BbIpaXKCHUI

o1 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BbIpaXKCHUI

9 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPa)KCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAYKEHU I

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

95 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

96 Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1

97 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUU 1

98 Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1

99 Pemennie TpUroHOMETPUYECKUX YpaBHEHUIN 1

100 Pemenne TpUroHoMETpUUECKUX YpaBHEHUIN 1
KonTponbHas pabora:

101 "TpUroHOMETpUYECKHE BBIPAKEHUS U 1

TPUTOHOMETPUYECKNE YpaBHEHUS"




HOCJ’IGILOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHus

102 nocieaoBareabHocTel. Meron
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAHUYEHHBIE

103 rnocueaoBarenbHoCTH. McTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmernueckas Iporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccus

107 Cymma O0eCKOHEYHO yOBIBAIOIICH
reOMETPUUYECKOI MPOrpeccuu

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIBHBIA POCT.
Yucino e. Popmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHue Nporpeccuu Ajsi peleHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KontponbHas padora: "[locinenoBareabHOCTH
U porpeccuu”

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHII

114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEPBAJIOB Ul PELIECHUS] HEPABEHCTB




117

MeTOI[ HHTEPBAJIOB JJIA pCHICHUSA HCPABCHCTB

118 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMH 1715 pelIeHus 3a1aq

120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1ad

121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUYECKUNA CMBICIT
MPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKITUN

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIUN

126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINI

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINI

128 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIMU (QYHKIMN

129 [Ipown3BoiHast CyMMBI, TIPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULINU (QYHKIUI

130 IIponsBoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIIMH

OHTpOJIbHAsS paboTa: OM3BO/IHAS
131 K 0 "I "
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHus"




133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
134 Hrorosas koHTpobHas paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 1
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne MpOn3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB U OKCTPEMYMBI

[TpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMH HA MOHOTOHHOCTD U OKCTPEMYMBI

HpI/IMeHeHI/IC HpOI/I3B0)IHOI7[ K UCCIICA0BAaHHUIO
q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPEMYMBI

[IprMeHeHne MpON3BOIHON K UCCIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U OKCTPEMYMBI

[TpumeHeHne NPON3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI
[TpuMmeHeHne TPON3BOJHON K UCCIIEIOBAaHUIO
(GYHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxzaenne HanbobI1ero 1 HAUMEHBILIETO
3HauEHUs HEMPEPHIBHON (PYHKIIMU Ha
OTpe3Ke

Haxoxnaenne HanbobI1ero 1 HANMEHBILETO
3HAa4YEHUS HETPEPHIBHOM (PyHKIINU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HAa4YeHUs HEMPEepbIBHON (PyHKIUH Ha
OTpe3Ke




10

11

12

HaxoxneHnve HanbonbIero 1 HAMMEHbIIET 0
3HAUEHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxnenve HanbobIero 1 HAMMEHbIIETr 0
3HAYEHUS HEMPEPbIBHOM PyHKIIMU Ha
OTpe3Ke

Haxoxaenne HanOoIbIIer0 1 HAMMEHBIIIETO
3HAUEHUs! HEMPEPHIBHON (YHKIIMM Ha
OTpe3Ke

13

IIprumeHeHnre npou3BOIHOM [l HAXO0KACHUS
HAaWIy4lIEro peuIeHUs B IPUKIAIHBIX
3a/1a4ax

14

15

16

17

IIprumeHeHnre npou3BOIHOM JJ1s1 HAXOKACHUS
HAaWIy4lIEro peuIeHUs B IPUKIAIHBIX
3a/1a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
OIIPEAEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3aJ1aHHOT0 (POPMYIION UK
rpaduxkom

IIprMmeHeHre nporu3BOIHOMN ISt
OIIPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoi UiIn
rpaduxkom

Komnosunus ¢pyHkuumit

18
19

Komnosumus ¢pyHkimii

Komnosunus ¢pyHkuumit

20

['eomeTpuueckue o6pa3bl ypaBHEHUHN Ha
KOOPJAWHATHOM IIOCKOCTH




['eomeTpuyeckue 0Opas3sl ypaBHEHUH Ha

21 KOOPAMHATHOW INIOCKOCTH

” KoHntponbnas padora: "UccnenoBanue
(GYHKIHIA ¢ TTOMOIIIBIO TPOU3BOAHON"

” [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [TepBooOpazHble lIeMEHTAPHbBIX (DYHKIIHUH.
[IpaBuna HaX0XIECHHS TEPBOOOPA3HBIX

25 [TepBooOpazHbIe yIeMEHTAPHBIX (DYHKIIMH.
[TpaBuia HaX0XJEHUS IEPBOOOPA3HBIX

26 Huterpai. I eoMmeTpuyeckuii CMbICIT
MHTETpasia

7 Brruncienue onpenenéHHoro HHTerpaa mno
dopmyne Herorona-Jleitbnuia

78 Brruncnenue onpenenéHHoro HHTerpaia mno
dopmyne HetoroHa-Jleitbnuia

29 [IpumeneHne nHTerpana s HaxoXACHUS
ionaied IIOCKUxX QUryp

30 ITpuMeHeHne nHTerpana 1 HaX0XACHHUS
00BEMOB r€OMETPUYECKHX TET

31 [Ipumeps! pemiennii qudpepeHnnaIbHbIX
yYpaBHEHUU

1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU
MaremaTnueckoe MOJAEINPOBAHUE PEAJIBHBIX

33 IPOIIECCOB € TOMOIIBIO AU PepeHInaNIbHBIX

ypaBHEHUU




Kontpoinbnas padota: "[lepBoobpasznas u

34 " 1
MHTErpal

15 Tpuronomerpudeckue GyHKINU, UX 1
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINU, UX 1
CBOICTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U TpapuKu

18 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINU, HX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUI C TOMOILIBIO 1
TPUTOHOMETPUUECKOH OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPHUUECKOH OKPYKHOCTH

44 PeieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 1




Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIIEHUS
J0rapupMHUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILIEHUS
UppaIMOHATILHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEeILICHUS

MPPALMOHAJIBHBIX HEPABEHCTB




['padmyeckue METOABI peLICHHs

01 UpPpaMOHATILHBIX YPAaBHEHUN

2 I'paduueckue MeTObl pelIeHus
UppalMOHATIBHBIX YPAaBHEHUN

63 I'paduueckue MeTOIBI pelIeHUS
II0OKa3aTEJIbHBIX YPABHEHUU

64 I'paduueckue MeTObl pelIeHus
MOKa3aTeJIbHBIX HEPAaBEHCTB

65 ['paduueckue MeTOIbl peleHus
Jorapu(pMHUUECKUX ypaBHEHUIN

66 I'paduaeckue MeTO Bl pemeHHS
norapu(pMHUECKUX HEPABEHCTB

67 I'paduueckue MeTObl pelIeHus
J0rapupMHUECKUX HEPABEHCTB
['paduueckue MeTobl perIeHus

68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduaeckne MeTO B pemeHHS

69 MOKa3aTeNbHBIX U JOrapuGMUUECKUX
YpaBHEHUU
I'paduaeckne MeTO B pemeHHS

70 MOKAa3aTeNbHBIX U JOrapuMUUECKUX
HEPABEHCTB
I'paduueckue MeTo bl peneHus

71 NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

HEpPaBEHCTB




KoHntpoinbHas pabdora: "UppanuoHaibHbIe,

72 NoKa3aTesbHbIE U JIoTapuMuieckue
HepaBeHcTBa"
KomruiekcHbie uncia. Anredbpanyeckas u

73 TpUrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHUCJIa
KommuiekcHbie uncna. Anredpandeckas u

74 TpUrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOT'O YHMCJIa

75 Apudmerndeckne onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmerndeckue onepanuu ¢
KOMIUIEKCHBIMU YK CIIaMU

77 N300pakeHre KOMIUIEKCHBIX YMCEeN Ha
KOOpJMHATHOM INIOCKOCTH

73 N306pakeHne KOMIJIEKCHBIX YHCE Ha
KOOPAWHATHOW IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHUCJIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIs

81 petieHus GU3NUIEeCKUX U reOMETPHUUECKHUX
3aja4

2 KonTtponbHas padora: "KomruiekcHble
yucia

83 Harypainbnsle u 1iensle yucna

84 Harypanbnsle u niensie yucna




HpI/IMeHeHI/IC IIPU3HAKOB JACIIMMOCTHU LEIIBIX

85
qrcen

26 [TprMeHeHne NPU3HAKOB JI€IUMOCTH LIEIIbIX
qucen

27 [IpumeHeHre MPU3HAKOB AETUMOCTH HENIbIX
gucen: HOJl u HOK

28 [TprMeHeHne NPU3HAKOB JIEIUMOCTH LIEIIBIX
gucen: HOJl m HOK

29 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX
YKCe: OCTATKU [0 MOJTYJIO

90 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENTBIX
YHCEeN: OCTATKH MO0 MOJTYJTIO
[TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX

91 yucen: anroput™ EBkiuna ams pemeHus
3a[a4 B IEJBIX YUCIIaX

9 Konrtponbnas pabora: "Teopus nenbix
yucen"
CucreMa ¥ COBOKYTHOCTh YpaBHEHHII.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA
CucremMa 1 COBOKYITHOCTh YpaBHEHUII.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICZICTBHS

95 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUH
OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U

96 COBOKYITHOCTEW HPPALMOHAIBHBIX

YpaBHEHUU




97 OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEM IOKAa3aTEIbHbIX YPABHEHUN

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

98
COBOKYIIHOCTCH IMOKA3aTCIIbHBIX YPAaBHCHHUU

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
99 COBOKYITHOCTEH JIOTapr(PMUUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIOTapH(PMUIECKIX
YpaBHEHU I

[TpuMeHeHHe crcTeM K pelIeHUI0
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3

101 pa3IUYHbIX 00JaCTe HAyKU U pealbHON
YKU3HU, UHTEPIIPETALUs OJyUYEHHBIX
pe3yJIbTaToB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3

102 Pa3IUYHBIX 00JaCTe HayKu U peanbHON
YKU3HU, MTHTEPIIPETaLUs OJyUYEeHHBIX
pe3yJIbTaToB

[TpuMeHeHNEe HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

103 Pa3IUYHBIX 00J1aCTe HayKu U peanbHON
KU3HU, HTHTEPIPETALHNS TTOTYICHHBIX
pE3yJIBbTaToB

KonTtponbHas padora: "Cucremsbl
104 paloHaIbHbBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapuGMUUECKUX

ypaBHEeHU"




105

PanmonanpHble ypaBHEHUS € TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA C TapaMeTpaMu

107 PatimonanbHbIE CUCTEMBI C TapaMeTpaMu

108 HppauroHanbHble ypaBHEHMs], HEPABEHCTBA
C mapameTpamu

109 WppannoHnaiibHbIE CUCTEMBI ¢ TapaMETpaMu

110 [Toka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapudmudeckne CUCTEMBI ¢ TTapaMeTpamMu

114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMeTrpamu

115 TpuroHoMeTpuyeCcKrue HEPABEHCTBA C
napameTpamu

116 TpuronoMeTpuyecKrue CUCTEMBI C
napameTpamu
IToctpoenue u ucciegoBaHue

117 MaTeMaTUYECKUX MOJENIel peaabHbIX
CUTYyallMil C TOMOIIBIO YPABHEHUH C
napaMeTpamu
[TocTpoenue u uccnenoBanue

118 MaTeMaTHUYeCKUX MOJIENIeN peabHbIX
CUTYyallMil C TOMOIIBIO CHCTEM YPaBHEHUH C
napaMeTpamu

119 [TocTpoenue u uccienoBanue

MaTeMaTHYeCKUX MOJAEIeH PCAIBbHBIX




CUTYallUi C MOMOIIIBIO CUCTEM YpPaBHEHHI ¢
napaMeTpamu

KoHnTtpoinbHast pabora: "3amauu ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHui: "YpaBHeHus. Cucrembl ypaBHEHUI"

124 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3Hanuii: "HepaBencrna"

126 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHui: "HepaBeHncrsa"

127 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3aus
3Hanuii: "[IponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "lIponsBoanas u €€ npuMeHeHue"

129 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3alus
3HaHui: "lIIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aUs
3HaHuil: "MHTETpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHknun"

132 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs

3HaHui: "@OyHkoun"




133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas kKoHTpoOJbHASA paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHHUHN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero odopa3oBanusi

Yucna v BEIUUCICHUS

1.1

1.2

1.3

OnepupoBaTh NOHATHSAMH: DPALUOHATBHOE W JCHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAsSI U AECATHYHAS IPOOb, TPOICHTHI

BreimonssTe apI/I(bMCTI/I‘leCKI/IC OoIcpanuunu C panruoHaJIbHbBIMU n
IIGfICTBPITGJII:HI:IMH YHCJIaMH

BreimonssTh HpI/I6JII/I)KéHHBIe BBIYMCIICHUA, HCIIOJIb3YA ImpaBujia
OKpYIJICHUA, ACIAaTh IPUKUAKY U OLCHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMU: CTEIEHb C LEJIBIM MOKa3aTesleM, CTaHJapTHas
¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOW CTENEHU;
UCTIOJIB30BATh MOAXOJAIIYIO (OPMY 3aIHCH ACUCTBUTEIBHBIX YHCENT JUIS
peLIeHNs TPAaKTUYECKUX 3a/1a4 U PEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; HCIOJIBb30BaTh 3allUCh IIPOM3BOJBHOIO YyIja 4Yepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

ypaBHeHI/IH " HECPABCHCTBA

2.1

OrnepupoBaTh MOHATUSMU: TOXKIAECTBO, YPaBHEHHUE, HEPABEHCTBO, IIETIOE,
panMoHaIbHOE, UPPaLMOHATILHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

23

24

BoeinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAKEHHH U
penars TPUrOHOMETPUYECKHUE YPABHEHUS

BrimonHATe npeoOpa3oBaHus LENbIX, pAMOHAIBHBIX U UPPAlMOHATIBHBIX
BBIDAXKEHUM M pellaTb OCHOBHBIE THUIIBI LEIbIX, PALMOHAIBHBIX H
HUPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA I PCIICHHUA MATCMATUUCCKHX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

2.5

MopenupoBaTh peanbHBIE CHUTYallMM Ha S3BIKE aireOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPABHEHU S, HEPABEHCTBA IO YCIOBHIO 3aJa4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara anreopsl

3.1

@OyHKIMU U TpaduKu
OnepupoBaTb MOHATUSAMH: (YHKIHS, CHOCOOBI 3aJaHus (YHKIUH,

o0nacTh OmpeeNieHus] M MHOXECTBO 3HAuYeHUM (QyHKUIUHM, Trpaduk
(byHKIMH, B3aUMHO 00paTHbIE (PYHKIIUH

3.2

OnepupoBaTh MOHATHUSAMHU: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYJIH
(GYHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA




33 Hcnonb3oBath rpaduky QyHKIHHA 111 pELIeHUs] ypaBHEHU N
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' (GyHKIMHU, CTENeHHON (PYHKIMH € IIeTTBIM TIOKa3aTesIeM
Hcnonw3oBarh rpaduku ¢GyHKIUI A7 HCCIEIOBaHUS TMPOIECCOB U
35 3aBHCHUMOCTEH IpU pEelIeHHH 33/ay U3 JAPYTuX Y4YEOHBIX MPEAMETOB U
) peasibHOM  JKM3HM, BbIpaXarb (opMmyJamMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHITHSIMH: TIOCIEIOBATEIBHOCTh, apupMeTHUECKas W
' reoMeTpUUecKasi MpOrpeccuu
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBaromiasi reoMeTpuyecKas
4.2 mporpeccusi, cymma OECKOHEYHO YOBIBAalOIIEH T€OMETPUUYECKOM
POrpeccuu
43 3aiaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEM MW MPOrPecCUid s
' pEIICHUS peasIbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKa
5.1 OrnepupoBaTh NOHITHSAMU: MHOKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT A OMHCAHUSA
52 peallbHBIX MPOIIECCOB U SBJICHUIM, PU PEIICHUH 33/1a4 U3 APYTUX YUSOHBIX
MPEAMETOB
53 OnepupoBaTh  MOHATHUSIMHU:  OINpPENEICHHE, TEOpeMa,  CJEACTBHE,
’ JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATUSIMH: HATypalbHOE, IIEJI0€ YHCIIO; HMCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LENBIX YHCEN, PAa3JI0KEHUE YUCIa Ha TPOCTHIE
MHOKHUTENH JIJIs1 PEIICHHS 3a7a49
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHATBHBIM MOKa3aTeleM
13 OrnepupoBaTh MOHIATHIMHU: JIOTApU(PM YHCTIA, TECITHIHBIC U HATYPaTbHBIC
' sgorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpumeHsiTh CBOICTBa CTeMEHW JUIs MpeoOpa3oBaHUS BBIPAXKECHU,
2.1 ONEpUPOBATh MOHATUSMU: IOKA3ATEIbHOE YpaBHEHUE M HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




2.2

BrImonHATE npeoOpa3oBaHusl BBIPAXKCHHM, COJACPKAIIUX JOTrapu(MBbL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPAaBHEHUM U HEPABEHCTB

23

24

2.5

HaxoauTts perieHus npocTelImux TPUrOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh NOHATUAMU: CUCTEMA JTUHEHHBIX YPABHEHUN U €€ PEILICHNUE;
UCIIOJIb30BaTh ~ CHUCTEMY JIMHEWHBIX YpPaBHEHWH Ui pELIEHUs
MPaKTUYECKUX 3a/1a4

HaxomuTe  pemieHuss  OpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH
paloHaIbHBIX YPABHEHHI U HEPABEHCTB

2.6

MonenupoBaTh peajbHBIC CHUTYallMH Ha SI3bIKE anreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENIH C UCIIOJIB30BaHUEM allliapara ajareOpsl

3.1

OyHKMK U rpadguku

OnepupoBaTh MOHATHSAMHU: TEpHOAWYECKAas (QYHKLIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKHM IKCTpeMyMa (pyHKLUH, HauOoJblIee U
HalMEHblIee 3HaueHUs! QYHKIMHM Ha IPOMEKYTKE; UCIOIb30BATh UX IS
uccieoBaHus QyHKIMH, 3a1aHHON rpaduKoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAPUKHU MMOKA3ATEIBHOM, TOTrapUPMHUECKON 1
TPUTOHOMETPHUYECKUX (PYHKIHMI;, W300pakaTh MX HAa KOOPIUHATHOM
IUIOCKOCTH UM UCIIOJIb30BATh I PELLICHUS] YPAaBHEHUIN U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAWHATHOH TIUIOCKOCTH TpaduKd  JIMHEHHBIX
YpaBHEHHWI W WCIONB30BaTh WX JUIA PEUICHUS CHCTEMBl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonb3oBate Tpapukd (QYHKUUH U1 MCCIENOBAaHUS NPOLECCOB U
3aBHUCUMOCTEH U3 IPYTUX y4eOHBIX TUCHUIUIMH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

43

OnepupoBaTb NOHSTHUSIMHU: HENpepbIBHAS (PYHKIMS, MPOU3BOAHAS
GYHKIMM; HCIOJNb30BaTh TIEOMETPUYECKHM M (U3HMUECKH CMBICT
IIPOU3BOJHOM JUIS pEIICHUs 3a1a4

HaxonuTeh  mpoM3BOAHBIE  3JIEMEHTapHBIX  (YHKUMH,  BBIYMCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKIIUH

Hcnonb30BaTh  MPOU3BOJAHYIO UL HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI, IPUMEHATh Pe3yJIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXIACHUA HAWIIYUIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIIC COONNAJIbHO-OKOHOMUYCCKHX, 3aaadax

4.5

4.6

OnepupoBaTh MNOHATHUSAMM: NEPBOOOpazHas M HMHTErpal; IOHUMATh
reoMeTpuuecKuil U GU3NYECKU CMBICT UHTErpajia

Haxonute mnepBooOpa3Hble 3I€MEHTApHBIX  (QYHKIHMHA, BBIYUCIATDH
uHTerpai o gopmyne Hetotona — Jleiionuna




4.7

Pemiate MPUKIAAHBIC 3a1a4, B TOM YHCJIC CONHAJIbHO-3KOHOMHUYCCKOTO U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblii 371€MEHT COAEPKAHUA
Kox
1 Hucna u BIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEUHBbIE  TMEpPHOJMYECKHEe  apodu.  Apudmernyeckue  omepanud ¢
1.1 panMoHaTbHBIMU YUCIIAMH, MPeoOpa30oBaHUsl YHUCIOBBIX BbhIpakeHHH. [IpumeHenue
Apo0eil ¥ MPOLEHTOB JUIsl PELIEHUS NPUKIATHBIX 33Ja4 U3 pa3jIMuHbIX OTpacieil
3HaHUH U PEaJIbHOM KU3HU
JlelictBuTenpHple  4yMciaa.  PanMoHalbHBIE M UppAlUOHAIbHBIE  YHCIHA.
1.2 Apudmernyeckue oOmnepanuud ¢ JIEHCTBUTENBbHBIMUA uuciamMu. [IpuOmmkEHHbIe
BBIUHCJICHUS], IPaBUJIa OKPYIJIEHHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ menbiM nokaszareneM. CranjpaptHas ¢gopma 3arucu J1eHCTBUTENBHOTO
1.3 uymcna. Mcnonp3oBaHue noaxonsuiei (opMbl 3allUCH JEHCTBUTENBHBIX YUCEN IS
pelIeHns MPaKTUYECKUX 3a/]ad U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuil KopeHb HaTypajbHON creneHH. JleHcTBUS ¢ apudMeTHUECKUMU
' KOPHSMH HaTypaJbHOU CTEIICHU
L5 CuHyC, KOCMHYC U TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCJIOBOI0 apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS
27 IIpeoOpas3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUH. OcHoBHBIE
' TPUTOHOMETpHUYECKHE (POPMYITBI
)3 VYpaBHeHHMe, KOpeHb ypaBHeHus. HepaBeHcTBO, pelieHne HepaBeHcTBa. MeTon
UHTEPBAJIOB
2.4  Pemenue nensix 1 IpoOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.5  Pemenue uppalMOHaJIbHBIX YPaBHEHUI U HEPABEHCTB
2.6  Pemenune TpUroHOMETPUUECKUX YpaBHEHUN
57 IIpumeHeHne ypaBHEHMI ¥ HEPABEHCTB K PEILIEHUI0 MaTEMaTUYECKUX 3a/1ad U 3a]a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKH U PeaIbHOM KU3HU
3 OyHKIUH U TpapuKH
31 OyHkuus, cnocobsl 3amganus ¢yHkuuu. 'padux Qynkumuu. B3aumHo oOparHbie
' byHKIUH
319 OOnacte ompeneneHWss W MHOXECTBO 3HaueHuWM ¢yHkuuu. Hymm Qynkum.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUU
13 CrenenHast QyHKIIMS ¢ HATYpaJIbHBIM U LIEbIM MoKa3aTesneM. E€ cBoiicTBa u rpaduk.

CgoiicTBa 1 rpadviK KOPHSI 71-0¥ CTETICHU




34 Tpuronomerpuueckass OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3a/aHus IMocienoBareabHOCTed. MOHOTOHHBIE
' MOCJIE0BATEIHHOCTH
Apudmerndeckas U TreoMeTpUYecKas Mporpeccuu. beckoHeyHO yObIBaromas
4 | TEOMETpHYECKas MPOTPECCHs. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYEeCKOM
' nporpeccuu. Dopmyia CIO0XHBIX MPOIEHTOB. Mcroib30BaHUE NPOTPecCUr IS
pelIeHUs peabHbIX 3aa4 MPUKIAJHOTO XapaKTepa
5 MHoOkecTBa U JJOTHKA
MHoxecTBO, omepaluyd Haja MHoXecTBamH. Jluarpammbl Oiliepa — Benna.
5.1 [IpuMmeHeHne TEOPETHKO-MHOXKECTBEHHOTO ammapara Mg ONHUCaHUs pealbHBIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T10Ka3aTEIbLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
1.1 Harypanbublie u nensie yncna. [Ipu3Haky 1eIMMOCTH ENbIX YHCeT
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HATypalbHbIE JOTapU(MbI
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTapU(OMBI
27 [IpeoOpa3oBanue BbIpaxeHUil, COAEPKALIUX CTENEHHU C pallMOHAIbHBIM
' MoKa3areseM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
6 Cucrembl JMHEHHBIX ypaBHeHHH. PelieHune mNpuKIagHBIX 3a/ady C [OMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUU
2.7 CucTeMsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTel HayKu U peallbHOM JKU3HH
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuoanueckue ¢yHkiuu. [TpomMexyTkM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHkuuu. HanGomnbiiee M HauMeHblllee 3HAUYEHHE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapuKu
33 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U IrpaduKu




34 Hcnonb3oBanue rpadhukoB QyHKINHA 715 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH JUIsI  HCCIEAOBAaHUS  IPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3HHKAIOT IMPH PEUICHUH 33134 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Hauana marematnueckoro anaiansa
4.1 HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [TpousBognas pyukiuu. ['eomeTpuueckuii ¥ GU3HUECKUI CMBICT TTPOU3BOIHON
43 [Tpou3BoaHbIe 3eMeHTapHBIX (QYHKUUH. DOpMynbl HAXOXKICHHS MTPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIUN
[IpuMeHeHre NPOU3BOAHOM K MCCIEIOBAHMIO (YHKUMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxaenne Haubobiero 1 HaMMEHbIIETo 3Ha4eHus (PyHKIMH Ha
OTpe3Ke
IIpumeneHne Npon3BOAHOM ISl HAX0XKIEHUS HAUITYUIIEr0 PEIIEHUS B IPUKIIATHBIX
4.5 3ajayax, s ONpEeIeNeHHs CKOPOCTH IIpolecca, 3aJaHHOro (GopMysiIod WU
rpaduxom
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmeTpuueckuii 1 (Gu3nIecKuii CMbICI. Brrancienne naTerpaia mo

¢dbopmyiie Hetotona — JleitOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

BnageHnue MeronaMu J0Ka3aTeNIbCTB, AITOPUTMAMH pELICHUS 3ajady;
yMeHue (opMyJIMpOBaTh U ONEPUPOBATh IMOHATUSAMU: ONPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATh UX; yMEHUE (HOpMyIupOBaTh
0o0paTHOE U IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMAaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKACHMS TpPU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMUYECKYI IPAaBUIBHOCTb  PACCYXIEHHUH; yMeHHe
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, MOAMHOXECTBO, ONEpallUU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar AJis ONMCAHUS PeasIbHbIX IPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajja4, B TOM 4YHCIIe M3 JpPYyTruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSMH: HATYpPaJIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTelIeM, CTENeHb C  JIEUCTBUTEIBHBIM
nokasareneM, JorapugMm ymucia, CHHYC, KOCHMHYC W  TaHIEHC
IIPOU3BOJIBHOTO YHCIA, OCTATOK II0 MOJIYJIIO, PAalMOHAJIbHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HAauMEHbIee
oOmiee KpaTHOE, adropuT™ EBKiMa Npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITIOJHATh BBIUMCIIEHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsIMU U Jiorapudmamu, nmpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BBIPQXEHHI; YMEHHE ONEepUpOBaTh MOHITUSIMH: IOCIEI0BATEIbHOCTD,

apudMeTHUecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEUYHO




yObIBatomasi  reoMeTpudeckas  MpOrpeccus; yMEHHE  3a7aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYII;
yYMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, popma
3aMUCcH KOMIUIEKCHBIX 4HCel (FreoMeTpuYecKas, TPUrOHOMETPUYECKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apH(pMeTHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH MPUMEPHl  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATHh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OnpeCaAC/IMTCIIb MATPHUILIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUSA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTEM, YMCHHC PpCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMETPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHA MATEMATUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHu U peaHLHOﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (DYHKLIUH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (PyHKIIMH, HauOoJbIlIee 1 HaUMEHbIIIee 3HaYeHUs
(GYHKIIUM Ha MPOMEXYTKE, HEpepbIBHAsA (PYHKIIMSI, aCUMIITOTHI Tpaduka
¢dbyHKIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIUH, FEOMETPHUUECKUN U
¢u3nyeckuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAMThb aCUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOW K Ipaduky
GYHKIUMM; YMEHUE HaXOAWTh MPOW3BOJIHBIE AJIEMEHTApHbIX (DYHKIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEeNOBaHUS (YHKIHMH,
HaXOAUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaIN3a; MPUMEHSTh NPOU3BOJAHYIO I HAXOXKJICHHUS HaWIy4IIero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bU3HYeCcKUX 3aa4ax; HaXOAUTh TJIOMAIH U 00BbEMBI (PUTYD C TIOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUYCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH
nH(popMaIrio, TPEJICTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy beprymnnu, komOuHaTopHbIe (haKkThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUM pACHpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS 3aKOHA OOJNBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEaIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTAMM; YMEHHUE UCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

NpsAMOYT'OJIBHOTO IapajuIClICTInICaa, MHUpaMHAbl, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00CHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMIOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
II0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUYECKHE BETMUHHBI
(MHA, yroi, TUIOMa[h, OO0BEM, IUIONIANh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IpA, TUIOMAas cdephl; 00bEM KyOa,
HpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, Pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad | 3afad JAPYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUS

1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
12 Panmonaneupie yucna. OOBIKHOBEHHBIE U JECSITUYHBIE IPOOU, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJibHOM  cremeHu.  [ledictBus  C
' apu(METHUECKUMH KOPHIMHU HATypalbHOH CTETICHU
1.4 Cremnenb ¢ nenbiM mokazatesneM. CTeneHb ¢ palMOHANbHBIM IOKa3aTelIeM.
' CaoiicTBa cTeneHN
L5 CuHyC, KOCUHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTnynbple U HATypaiIbHbIEC JOTapUpMBbI
HevicTButenbHble 4ncia. ApudmeTHdeckue omnepanuu ¢ ACHCTBUTEIbHBIMHU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMUCICHUS, NPaBUJa OKPYIJIEHUS, NPUKUIKA U
OIICHKA pe3yJIbTaTa BHIYHUCICHHIM
1.8 [IpeoOpaszoBanue BhIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIBHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUS
24 [TokazarenbHble U TorapupMUUYECKue ypaBHEHHS
2.5 Lenble n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TorapupMuiIecKue HEpaBEHCTBA
2.8 TpuronomeTpruuecKkne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucteMbl JIMHEUHBIX YpaBHEHH. OnpeaenuTesib MaTpuIbl
3 OyHKIWH U TpaduKh




Oynkuus, criocoos! 3ananus pynkuun. ['papuk pynkunu. Bzaumuo oopaTHble

> ¢yHkuuu. YétHele n HeuéTHble GyHKUMU. [lepuoauueckue GpyHKum
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkuuu. Hymmu ¢yskumu.
39 [TpomexxyTku 3HaKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaUeHHE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennast GyHKIMS ¢ HATypaldbHBIM U LENBIM IMOKaszareiaeMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢GyHknwid. CBoHCTBa (YHKIHH,
' HENpEepbIBHBIX HA OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
1.8 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX GYHKLINN
[TpumeHeHne NPOU3BOJHON K HMCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. Haxosxenrne HanOobIIero 1 HAaMMEHbBIIETO 3HAUCHHST (PYHKITHH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl 1 BEKTOpBI
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