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[TOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anredpa 1 Hayaia MaTEMaTUYECKOTO aHAIM3a SIBJSIETCS OJTHUM
13 HanoboJiee 3HAYMMBIX B IpOrpaMMe CpeTHEero o01iero oopa3oBaHusi, HOCKOIbKY,
C OJIHOW CTOPOHBI, OH 00ecTIeUrBaET UHCTPYMEHTAIIbHYIO 0a3y JJ1sl U3y4EHHUs BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C IPYTOi CTOPOHBI, POPMUPYET JTOTUUECKOE U
a0CTpaKTHOE MBIIIUICHUE 00YyYaroIKUXCcsl Ha YPOBHE, HEOOXOIMMOM JIJI1 OCBOCHHUS
nH(pOpMaTUKH, 00IIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U IPYTUX ITUCUUILIIMH. B
pamMKax JaHHOTO Y4eOHOro Kypca oOyJaroliiecs: OBJIaJIeBalOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTopasi (GOpMyJIUPYET CBOU JOCTHIKEHUS B
MaTteMaTH4decKkou popme.

Y4eOHblii Kypc anreOpbl 1 Hayal MaTeMaTHUYEeCKOTr0 aHAJIM3a 3aKIa/IbIBACT OCHOBY
JUISl YCIIELTHOT'O OBJIAJICHUS 3aKOHAMU (PU3HKHU, XUMHH, OMOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHLIUW Pa3BUTHS SKOHOMHUKHU M OOLIECTBEHHOM KU3HU, MIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO UCTIOIb30BATh UX IS JaJbHEHIIero o0pa3oBaHus U B TOBCEIHEBHOMN
KU3HU. B TO ke Bpemst oBiajieHue abCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
KOHCTPYKIUSIMU ajreOpbl U MaTEMaTUYECKOI0 aHau3a Pa3BUBAET YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, JI0KA3bIBaTh
YTBEPKJICHUS C TOMOIIBIO MHAYKIIMU U PacCyK1aTh JE€AYKTUBHO, HCIIOIb30BaTh
000011IeHrE U KOHKPETH3AI1I0, a0CTparupoBaHUe U aHaJOTHI0, POPMUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone n3yuenus yueOHOro Kypca « Anredpa 1 Hadyajga MaTEMaTUYECKOTO
aHanM3ay» 00ydaroluecs Mo’ay4yaroT HOBbII OMNBIT pelleHUs MPUKIAAHbIX 3a/1a4,
CaMOCTOATEIBLHOTO IOCTPOEHUSI MAaTEMATUUECKUX MOJIENIEH peaIbHbIX CUTYaluH,
MHTEPHPETALUU MTOJTYYEHHBIX PEIICHUN, 3HAKOMSTCS C MPUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIii Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCIIUTATEIIHBIM TTOTCHIIHAIIOM,
KOTOPBIN pean3yeTcs Kak 4epe3 yu4eOHbI MaTepHrall, ClIOCOOCTBYIOIINN
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TaK U Uepe3 crienuuky ydeOHou
JeATEeIbHOCTH, TPEOYIOLIel MPOAOIKUTEILHON KOHIICHTPAIIUU BHUMAaHU,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyYECHHBIN
pe3yJbTar.

B ocHoBe MeToiukn 00ydeHus anredpe U HauyajsaM MaTeMaTH4YECKOro aHaIu3a
JIEKUT AESITETbHOCTHBIN NPUHIUI 00YUYEHMUS.



B cTpykType yuebHOro Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAJIA3a»
BBIJICJIEHBI CIIEYIOUIUE COJEPKATEIbHO-METOANYECKHE TUHUU: «Hucna n
BbIUUCIHCHUSD, « DYHKIIUHN U rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauamna
MaTEeMaTUYECKOIo aHaian3a», « MHOKeCTBa U JIOTHKay». Bce OCHOBHbIE
COJIEpPKAaTeJIbHO-METOINYECKHE JIMHUU U3YUalOTCs HA IPOTSXKEHUU JBYX JIET
o0y4eHHs Ha YPOBHE CpeHEro 00IIero 00pa3oBaHusi, €CTECTBEHHO JTOMOTHSIS
JpYT ApyTa U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMHU U pa3aenamu. JlaHHbIi
y4eOHBIN KypC SBIISIETCS] HHTETPATUBHBIM, IOCKOJIbKY 00bE/IMHAET B ce0e
COJEpKaHUE HECKOJIBKUX MAaTEMAaTUYECKUX JUCLMIUINH, TAKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHYECKUI aHAJIN3, TEOPHUSI MHOKECTB, MaTEMAaTHYECKAsI
aoruka u npyrue. [lo mepe Toro kak o0yuaromirecs oBiaieBaoT Bc€ Ooee
[IMPOKUM MATEeMAaTUYECKUM amlapaToM, y HUX MOCIIEI0BAaTEIbHO POPMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIEIIb PEAIBHON
CUTYyalluH, IPUMEHSTH 3HAHUSI, TOJIyYeHHbIE IPU U3yYeHUHN Y4eOHOTO Kypca, s
peIleHusI CaMOCTOSITENIbHO CHOPMYTUPOBAHHON MaTEMaTHUECKOH 3a1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenbHO-METOANYECKas TUHUS «Uucaa U BEIYMCIICHUS 3aBepIlacT
dhopMupOBaHHUE HABBIKOB UCTIOIB30BAHUS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYyaTo Ha ypOBHE OCHOBHOTO 0011ero ooOpa3zoBanusa. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHusg 0co00e BHUMaHUE yaenseTcs (opMUPOBAHUIO HABBIKOB
paIMOHAIIBHBIX BBIYUCIICHHH, BKIIOYAIOMUX B CEOs MCTIOIb30BAHNUE PA3TUYHBIX
dbopM 3anucu uncia, yMEHHE JIeJaTh IPUKUAKY, BHITOTHATH TPUOTMHKEHHBIC
BBIYHCIICHUS, OIIEHUBATh YMCJIOBBIE BEIPAKEHUS, paO0TaTh C MAaTEMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMBIE 00YYaAIOIMMCS MHOKXECTBA HATYyPATbHBIX, IENbIX,
pallMOHATLHBIX U IEUCTBUTEIBHBIX YUCEN JIOMOTHSIIOTCS MHOXKECTBOM
KOMILUIEKCHBIX UKcell. B KaK10M U3 3TUX MHOKECTB pacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crielu(puUecKue 3aa4u 1 Orepaluu: AeJICHUE Haleo,
OMEePUPOBAHUE OCTATKAMH Ha MHOYKECTBE IIEJIbIX YHCEeI, 0COObIE CBOMCTBA
pallMOHAJILHBIX U UPPAIIMOHAIIBHBIX YUCEN, apu(PMETUUECKUE ONIepaIlii, a TAKKe
M3BJICUCHUE KOPHS HATYpaJbHON CTEIICHH Ha MHOYKECTBE KOMIUICKCHBIX YHCEI.
biiarogapst mociie10BaTeIbHOMY PaCIIMPEHUIO KPYTa UCOJIb3YEMBIX YHCEI U
3HAKOMCTBY C BO3MOXHOCTSIMHA UX IIPUMEHEHUS JUIsl PEIICHUS Pa3INYHbIX 3a7a4
dbopmupyeTCst Ipe/ICTaBICHNUE O €IMHCTBE MAaTEMAaTHUKU KaK HAYKU U €€ pOJIH B
MOCTPOEHUU MOJIeIeH pealbHOTO MUPA, IIUPOKO UCTIOIB3YIOTCS 00001IeH e U
KOHKpETHU3aIUsl.

Jluaus «YpaBHEHHS M HEPABEHCTBAY PEATN3yeTCs Ha MPOTSKEHUU BCETO
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3zoBaHusi, MOCKOIbKY B KaXkKI0M



paznene [IporpaMMbl IpeyCMOTPEHO PELIEHNE COOTBETCTBYIOIIMX 3a/1a4. B
pe3yJsibTaTe 00yJaronrecs OBlIaIeBalOT Pa3IMUYHbBIMA METOIaMU PEILICHUS
palMoHANIbHbBIX, HPPALMOHATBLHBIX, TIOKA3aTEIbHBIX, TOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB M CHCTEM, a TAaK)Ke 3a/1ad,
coJiepKalux napameTpsol. [loaydeHHbIe yMEHHSI IUPOKO UCOIB3YIOTCS PU
UCCJIEI0BAHUU (DYHKIMI C TOMOIIBIO MTPOU3BOAHOM, IPU PEIIEHUH HMPUKIIATHBIX
3aJ1ay ¥ 3a7]a4 Ha HaXO0KJI€HUE HAauOOJIbIINX U HAUMEHbIINX 3HaYeHUN (QYyHKIHH.
Jannast conepxaTesbHast JIMHUS BKIIIOYAET B ce0sl Takxke (OpMUPOBAHUE YMEHUIN
BBITNOJIHATH pacu€Thl 0 popMyJiaM, IpeoOpa3oBaHUs palliOHATIBHBIX,
UpPpaLOHAIbHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TAK)KE BBIPAKEHU,
COJIEp KaIlIMX CTETEeHHU U JiorapuMebl. biarogaps uzydeHuro aaredpanyeckoro
MaTepuaia MPOUCXOAMT JajlbHENIIEE Pa3BUTUE AIITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIIJICHUS 00yYarouXcs, GOPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX
paccyXIeHui, paboThl C CHMBOJIbHBIMHU (pOpMaMHU, NPEACTABICHUS
3aKOHOMEPHOCTEN 1 3aBUCHMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. Airedpa
npeanaraet 3pPeKTUBHbIE MHCTPYMEHTHI U1 PELICHUS IPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HAJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnueckas TUHUS « DyHKINU U TpaQUKU» TECHO
NeperieTaeTcs ¢ APyruMu JIMHUSIMU Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO
CMBICJIIE 3aJa€T MOCIIEI0BATEIbHOCTh U3yUeHUsl MaTepuraia. M3yuenne cTerneHHon,
MOKa3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKITUH, NX CBONCTB
U TpaUKOB, UCTIOIB30BaHNE (PYHKITUHN I PEIICHHS 33714 U3 IPYTUX YUSOHBIX
MPEIMETOB U PEATTBHOM )KU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAIIU30M,
TaK M C pEIICHUEM ypaBHEHUM U HEpaBeHCTB. [Ipu 3TOM O0JibIIOE BHUMAHKE
yaensieTcs pOpMUPOBAHUIO YMEHHUSI BBIpAKaTh (OPMYJIaMHU 3aBUCUMOCTH MEXK]TY
pPa3IMYHBIMU BEJIMUMHAMU, UCCIIE0BATh MOTYUYECHHbIC (PYHKIIUU, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cofepKaTeIbHOM JIMHUU HalleJIeH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, MTO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIY BEJIUUYMHAMU B
paznuuHoi (hopMe: aHATUTHYECKOH, Tpaduieckoi U cmoBecHor. Ero uzyuenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K
0000I1IEeHNIO ¥ KOHKPETU3AIIUHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas nuHus «Hadana MaTeMaTHYeCKOro aHaIN3ay MO3BOJISIET
CYIIECTBEHHO PaCIIUPUTh KPYT KaK MaTEMaTUUECKUX, TaK U MPUKIIAJIHBIX 3a]1a4,
JIOCTYIHBIX 00YUYarOIIMMCS, TaK KaK y HUX MOSBIJISIETCS BO3MOKHOCTh CTPOUTD
rpauKy CIOXKHBIX (QYHKIIHMHI, ONPEEsTh UX HAUOOIbIINE U HAUMEHBIIINE
3HAYEHUS!, BBIYUCIIATH IJIOMAAN PUTYP U 00BEMBI TEJl, HAXOAUTH CKOPOCTH U



YCKOpeHHs mporieccoB. JlaHHast copepkaTenbHas TMHUS OTKPHIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJICJICH PeaTbHBIX CUTYAIIHH,
MO3BOJISICT HAXOAUTH HAMITYYINICE PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE
COLIMATbHO-DKOHOMUYECKHX, 3a]]a4ax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTHUYECKOTO
aHaJu3a CoCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaNILHO-TIOTUUECKOTO U
KPEaTUBHOT'O MBIIIICHUS, (DOPMUPOBAHUIO YMEHHM PACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HaT O
BBIJIAIONINXCS pe3yiIbTaTaX, MOJYYCHHBIX B X0JI€ Pa3BUTHS MaTEeMAaTHKHU KaK
HayKH, 1 00 UX aBTOpax.

ConepkaTenbHO-METOAMYECKast TUHUS « MHOXKECTBA U JIOTHKA» BKIIOYAET B CEOs
3JIEMEHTBI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHU. TeopeTHKo-
MHOKECTBEHHBIE MTPEJICTABJICHHS ITPOHU3BIBAIOT BECH KYypPC IIKOJIbHOW MAaTEMAaTUKHU
U TIpeIIararoT HanboJee YHUBEPCATBHBIN S3bIK, 00 TUHSIONINA BCE Pa3ICIIbI
MATEMATUKH U €€ MIPUIIOKEHHM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATUUECKUE
JIACLUILIMHBI U UX MPWIOXKEHUA B equHoe 1enoe. [loatomy BaxxHO 1aTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK
COBPEMEHHOW MaTEMATUKH U UCMOJIb30BAaTh €r0 JJIsl BBIPAXKEHUSI CBOMX MBICIIEH.
Jpyrum BaKHBIM NMPU3HAKOM MaTEMAaTUKHU KaK HAYKU CIIEAYET NPU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAHUM U CIICJIOBAHKE OINPEIeIEHHBIM
MpaBujIaM MOCTPOCHUS TOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTeMaTHYCCKON JIOTUKH CITOCOOCTBYET PA3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaromuxcs, Mo3BOJISICT UM CTPOUTH CBOU PACCYKICHHUS Ha OCHOBE JIOTHUECKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIILICHHS.

B yue6HOM Kypce «Anrebpa u Hayana MaTeMaTHYEeCKOTO aHAIN3a)» PUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH
(hopMUPOBaHNIO HABBIKOB TIOCTPOCHUS MOJIEIeH peallbHbIX CUTYaIINH,
WCCIICIOBAHMSI STUX MOJIEJIEH C MOMOIIBIO anmapara anreOpbl 1 MaTEMaTHIECKOTO
aHalM3a, MHTEPIIPETalUY OTyUYEeHHBIX pe3yIbTaToB. Takue 3aaHus BILUICTCHBI B
KaXIBIH U3 pa3/Ie]IoB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepual y4eOHOTO Kypca
HIMPOKO KCIIOJIB3YETCS JIJISl pelIeHUs MPUKIIAIHbIX 3a1ad. [Ipu permennn
peasibHbIX IPAKTHUECKUX 3a7a4 00yUaroluecs pa3BUBaOT HAOII0AaTEIbHOCTb,
YMEHHE HaXOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThes, UCIOIb30BaTh AHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBATH MpodIemMy. JlearensHOCTh 0 (HOPMUPOBAHHIO
HaBBIKOB PEIICHUS MPUKJIAIHBIX 33]1a4 OpraHU3yeTcs B MPOLIECCe U3yUEHUs BCeX
TeM y4eOHOTo Kypca « AnreOpa u Hadajga MaTEMaTUYECKOTO aHAIN3a.



Ha n3ydenne yueOHOro Kypca « Anredpa v Hadajla MaTeMaTHIECKOTO aHATIN3a»
oTBoauTCs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce —
136 yacoB (4 yaca B HEJIEIIIO).



COHAEPXXAHHUE OBYUEHU A
10 KJIACC
Yuca ¥ BEIYMCIEHUS

Pannonansabie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOHU, TPOLICHTHI,
OeckoHeuHble ieprogudeckue apoou. [Ipumenenne npoder u MPOLIEHTOB IS
pELICHUS IPUKIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOM KU3HU.

[evictButenbHble yncia. PanmoHanbHbple M MPPAMOHAIBHBIE YUCIA.
Apupmernueckre onepanuu ¢ 1eUCTBUTEIbHBIMU YUCIaMi. MOayIb
JEUCTBUTEIBHOTO YUCa U ero cBoicTBa. [IpubnmkEHHbIE BEIYUCIICHUS, TTPaBUIa
OKpYTIJICHUSA, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHU.

CrerneHsn ¢ 11eJIbIM ITOKa3aTeaeM. bunoMm Herorona. Mcnonb3oBanue noaxoaaiein
(GhOopMBI 3aITUCH IEUCTBUTEIBHBIX YUCEI JIJIS PEIICHUS MMPAKTUYECKUX 3a/1a4 U
MIpEeACTaBICHUS TAaHHBIX.

ApudmMeTnueckuii KOpeHb HaTyPaIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENIEHD C
JEeHUCTBUTECIbHBIM ITIOKA3aTEIEM.

Jlorapudm umncna. CBoiicTBa morapudma. JlecaTuunbie U HATypaIbHbIC
Jorapu@mel.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA

ToxxnecTBa U TOXKIECTBEHHbIE IPE0Opa30BaHusl. Y paBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCUIIBHBIC YpaBHEHUS U ypaBHEHUA-CiieACTBUA. HepaBeHcTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOIBI PEIICHHUS TIEJIBIX U IPOOHO-PAITMOHATBHBIX YPABHCHUN U
HEpaBEHCTB. MHOTOWIECHBI OT OJJHOW NEPEeMEHHOM. [/[eJieHne MHOro4IeHa Ha
MHOI'O4JIEH ¢ OCTaTKOM. Teopema be3y. MHOrousneHs! ¢ neinsiMu
koa¢ppurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINUX CTENIEHU U KOPHHU.

HppanuonansHbie ypaBHeHUs. OCHOBHBIE METOAbI PEMIEHUS] HPPALMOHAIBHBIX
YPaBHEHHUM.



[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHbIX
YPaBHCHUM.

[IpeoOpa3zoBaHue BbIpaXKEHUI, COAEPKAIIUX JTOTapU(MBI.

Jlorapudmuueckue ypapHeHus. OCHOBHBIE METO/IbI PEIICHUS JTOTApUPMUUECKUX
YPaBHCHUU.

OcHoBHBIE TpuroHOMeTpHueckue hopmysbl. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHOMEeTpUIeCKUX YPaBHEHHM.

Pemenne cucreM TMHENHBIX YpaBHEHNNA. MaTpuIia CUCTEMBI JINHENHBIX
ypaBHeHU. OnpeenuTesb MaTPUILIbl 2X2, €ro FeOMETPUYECKUI CMBICIT U
CBOICTBA, BRIYMCJIEHUE €T0 3HAYCHHU S, TPUMEHEHHUE ONPEACTUTENS IJIs1 PEIICHUS
CHUCTEMBI JIMHEUHBIX YPaBHEHUH. PellieHue npukiagHbiX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEWHBIX ypaBHEHUH. McciienoBanne moCTpOEHHOM MOJIENH C
IIOMOILBIO MATPULL U OIIPEIEIIUTEIIEH.

ITocTpoeHne MaTteMaTHUYECKUX MOJEJIEN PEATIBHOW CUTYAllUH C TIOMOLIBIO
YPaBHEHUM U HEPABEHCTB. | [puMeHeHre ypaBHEHUN U HEPABEHCTB K PELIEHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3 pa3InuHbIX 00JacTell HayKH U peaIbHOM
JKA3HU.

@OyHKIMHU U rpaduKu

OyHKIM, cCIOcOObI 3a/1anusl GyHKIMU. B3auMHO 00paTHbIe (PYHKIIUH.
Komnozunus ¢pynxiuit. I'paduk pyHKIMu. neMeHTapHbie peoOpa3oBaHus
rpauKoB QyHKITHI.

ObnacTh onpee’eHust 1 MHOKeCTBO 3HaueHui ¢pyHkiuu. Hymn pynkuumn.
[TpomexyTku 3HaKonocTosHCcTBA. YETHBIC U HeuéTHBIEe QyHKIUH. [lepuoauueckue
¢ynkuuu. [IpomexyTkn MOHOTOHHOCTH (yHKIMHA. MaKCUMyMbl 1 MUHUMYMBI
¢dbyukiuu. Hanbosbiee 1 HauMeHblIllee 3HaYeHUs PyHKIIMU Ha TPOMEXKYTKE.

Jluneiinas, KkBajpaTuuHasi U APOOHO-JIMHEHHAs QYHKIIMU. DJIEeMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CremnenHast QyHKIUS C HATYpalIbHBIM U LIETbIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-Oi CTENEHU KaK QyHKIIMKU 00paTHOM
CTETICHU C HATYPaJIbHBIM MTOKA3aTEIIEM.

[Toka3arenbHas u JorapupmMuyeckast PyHKIUHU, UX CBOMCTBA U Ipa(UKU.
Hcnonb3oBanue rpadukoB GyHKIMNA 1151 pelIeHUs] ypaBHEHUM.



Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICIICHIE TPUTOHOMETPUIECKUX (PYHKITUH
YUCIIOBOTO apTyMEHTA.

DYHKIMOHAJIbHBIE 3aBUCUMOCTH B PEaIbHBIX MPOIEccax U sBIeHUsAX. ['paduku
pEANTBHBIX 3aBUCUMOCTEM.

Hayana MmaTemMaTnyeckoro aHaiamsa

ITocaenoBaTenbHOCTH, CIIOCOOBI 3aaHUs ITOCIEA0BaTENLHOCTEN. MeTo
MaTEMaTUYECKON MHAYKIIMA. MOHOTOHHBIE U OTPAHUYCHHBIE
MOCJIeA0BATENLHOCTH. MICTOpHSI BOBHUKHOBEHHUSI MATEMATUUECKOTO aHAIM3a KaK
aHaan3a OCCKOHECYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoneuno yObIBaroias
reomeTpuyeckas nporpeccusi. CymMma OECKOHEUHO yOBbIBAIOIEN N€OMETPUUYECKON
[IPOrpeCCUU. JIMHENHBIA U SKCIIOHEHIUAIBHBIN poCT. Hucno e. Dopmyiia CIOKHBIX
IIPOLICHTOB. Vcrionp30Banue IPOrpecCuy Ul PELICHUs pealbHbIX 3a1a4
IIPUKJIATHOTO XapakTepa.

HenpepriBHbie GhyHKIIMM 1 WX CBOMCTBA. TOYKHM pa3pbiBa. ACUMIOTOTHI rpad)uKOB
¢bynkuuii. CBoiicTBa GyHKIIMN HEMTPEPHIBHBIX HA OTpe3ke. MeTo1 MHTEePBAJIOB s
pelieHust HepaBeHCTB. [IprMeHeHrne CBOMCTB HEMPEePhIBHBIX (DYHKITHM JJIs
peneHus 3aaa4.

[lepBas 1 Bropast npousBojHble GyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(bu3HYeCcKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIIMH.

[TpousBoanbie AneMeHTapHbIX QyHKIUH. [Ipon3BoHAs CyMMBI, IPOU3BEICHNUS,
YaCTHOT'O U KOMITO3HUITUHU (PyHKITUH.

MHoXeCTBa U JIOTHKA

MHOk€eCTBO, OIepaly HaJl MHOKECTBAMHU M UX CBOMCTBA. [[narpammel Ditsiepa—
Benna. [IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arrnapara JJisi OIUCAHUS
peaIbHBIX MPOIIECCOB U SIBJICHUM, NPU PEIICHUU 3a/1a4 U3 APYTUX YUEeOHBIX
IIPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTeMaTHISCKOTO 00BEKTa, CJIC/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHHUS.

11 KITACC
Yuca ¥ BEIYUCIEHUS

HarypanbHbie u nienpie uncia. [[pumMeHeHrne Mpu3HakoB ASTUMOCTH IENBIX YUCEl,
HamOobIIui o0 nenurens (nainee — HOJl) u HanmensIee oo1iee KpaTHoe



(manee — HOK), ocTtaTtkoB 1o MoayJto, anroputMa EBkinaa s peiieHus 3a1ay B
LIEJIBIX YHCIIaX.

KommiekcHbie uncna. Anredpanyeckast U TpUroHoMeTpuyeckast (GOpMbl 3arucu
KOMILUIEKCHOTO unciia. ApudMeTHYeCKHe ONepaluy ¢ KOMIIEKCHBIMHU YHCIIaAMHU.
N3o0pakeHrne KOMIUJIEKCHBIX YUCET Ha KOOPAUHATHOM TiockocTu. dopmMyra
Myaspa. KopHu n-oii cteneHu u3 KOMILIEKCHOTO yucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIsl pelieHNs] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHEHHS U HEPABEHCTBA

CucreMa v COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIEACTBUsL. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOLIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTU. PerieHre TpuroHoMeTpuyeCKuxX HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX U JTOTapU(PMUIECKUX HEPABEHCTB.
OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS] CUCTEM M COBOKYITHOCTEN PAllMOHAIBHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHU.

YPaBHCHI/IH, HCPABCHCTBA U CUCTCMBEI C ITapaMCTpaMU.

IIpumeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IuYHbIX 00JIaCTeN HAYKU U pPEabHON KU3HU, UHTEPIpETaIUs
MOJTYYEHHBIX PE3YJIBTATOB.

@OyHKIMHU U rpaduKu

I'padux xomnozunuu pyukuii. I'eomerpuueckre o0passl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMHN, X CBONCTBA U TpaduKy.

['padmyeckue MeToOAbI pelieHNs ypaBHEHH U HEpaBeHCTB. [ paduueckie MeToabI
pelIeHys 3a1a4 ¢ IapaMeTpPaMH.

Hcnonb3oBanue rpadukoB GyHKLIUNA 151 KCCIIEIOBAHUS MTPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPU PEILICHUH 3a/1a4 U3 JPYruX y4eOHbIX
IPEIMETOB U PEAJIbHOM KU3HU.

Hauana maTemaTnyeckoro aHaiamsa



[IpumeneHnne mporu3BOIHON K UCCIAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKCcTpeMyMbl. HaxoxeHne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUN
HEMPEePHIBHON (QYHKIIUN HA OTPE3KE.

[IpumeHeHne nporu3BOAHOMN JJI HAXO0XKICHUS HAUTy4llIero PelieHus B
MPUKJIAJAHBIX 33J]a4ax, AJ ONpeieJIEeHUsl CKOPOCTH U YCKOPEHHMsI Mpolecca,
3aJIaHHOTO (HhOPMYJIOi MU TpaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO NepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKImil. [IpaBuiia HaXx0XaeHUS TEPBOOOPA3HBIX.

NHuterpan. ['eoMeTprueckuil CMBIC UHTErpaia. Beranciienne onpeaenéHHoro
unterpana no gpopmyine Herotona-JIeibuua.

[IpuMeHeHue uHTerpaia js Hax0XJACHUS TI0MIAIeH IIOCKUX PUryp u 00bEMOB
T€OMETPUUECKUX TEIL.

[Tpumeps! pemennii udPepeHnnanbHbIX ypaBHeHuH. MaTemaTuieckoe
MOJIEJTMPOBAHUE PEATBLHBIX MPOIIECCOB € MOMOIIBI0 TU(hepeHITHATBHBIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIETO
OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIbTATHI
1) rpa’kaHCKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUU 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUUCKOTO OOIIECTBA, MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY], SBICHUM,
MpOLEAYP IPAKIAHCKOT0 0011IeCTBa (BBIOOPHI, OMPOCHI U APYTO€), YMEHHE
B3aMMOJICHCTBOBATH C COITMATLHBIMA HHCTUTYTAMHU B COOTBETCTBUU C MIX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) MMaTpUOTUYICCKOI'O BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, YBOXKCHHS K
MIPOLUIOMY M HACTOSAIIEMY POCCUUCKOM MAaTEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JIOCTHXKEHUAM POCCUUCKAX MATEMATUKOB U POCCUUCKOM MAaTEMATUYECKOMN IIKOJIbI,
WCITIOJIb30BAHUE ITHX JOCTIKCHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHUE TyXOBHBIX IIEHHOCTEH pOCCUICKOT0 Hapoja, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOT0 TOBEJICHUS, CBA3aHHOTO C MIPAKTHIECKUM
MPUMEHECHUEM JTIOCTHXKCHUM HAYKU U IESITEIbHOCTHIO YUEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO;

4) 3CTETUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUast 3CTETUKY MAaTEMATHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3aja4, PEIICHUI, PaCCyKIEHUN, BOCHIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIIEKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HUecKoro BOCIUTAHMS:

c(OpMHPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMATUUECKUE 3HAHNS B HHTEPECax
3JI0pOBOT0 U O€301acHOro o0pa3a *KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
3JI0pPOBbIO (3J0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
peryJispHasi pu3ndecKasi akTUBHOCTh), PU3HMUYECKOE COBEPIIICHCTBOBAHUE TIPU
3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBLHOM JESITENIbHOCTHIO;



6) TPyAOBOTO BOCIIUTAHMUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJIIO0US, HHTEPEC K PAa3TUIHBIM
cepam npodeccuoHaTbHOM IEATETbHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €€
PUIIOKEHUSIMHU, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIeit npodeccun n
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TNIAHBI, TOTOBHOCThH U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHHUIO U CaMO0OOPa30BaHUIO Ha MPOTSKEHUHU BCEH
’KM3HH, TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4
MaTeMaTH4eCKOI HAaNPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITTUTAHMUS:

c(hOpMUPOBAHHOCTb FKOJIOTUYECKON KYJIbTYPhl, IOHUMAaHUE BIUSHUS COI[UATBHO-
SKOHOMMUYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUATIBHOU CPE/IbI,
OCO3HAHHUE II100ALHOTO XapaKTepa YKOJIOTHYECKUX MPoOJIeM, OpUEHTAIIUS Ha
MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM IS PEIICHHS 3a/1ad B 00J1aCTH
OKpY’Karolien cpeibl, IJIAHUPOBAHUE TTOCTYIKOB U OIEHKH UX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH CPe/Ibl;

8) LEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKU, TOHUMAaHUE MaTEMaTHYECKON HAYKH
KaK c(epbl YEIOBEUECKON AEATENbHOCTH, ITANIOB €€ Pa3BUTUS U 3HAUUMOCTH IS
pPa3BUTHS LIUBUIN3ALMHU, OBJIAJICHUE A3bIKOM MAaTEMATUKU U MAaTEMaTUYECKON
KYJIbTYpO# KaK CpEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIISATh
MPOEKTHYIO M UCCIIEIOBATENbCKYIO ACSATEIBbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATHI
[To3HaBaTenbHBIC YHUBEPCATBHBIE YUCOHBIC EHCTBUS
ba3oBrie nornyueckue JIeHCTBUA:

BBISIBJISITh ¥ XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMATUUECKUX
O00BEKTOB, MOHATUH, OTHOIICHUN MEXTy OHATUSIMH, POPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCUPUKALIIH,
OCHOBaHMsI /i1l 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIUMOTO aHAJIH3A,;

BOCIIPUHUMATH, (POPMYITHPOBATH U TPEOOPA30BHIBATE CYXK/ICHUS: YTBEPAUTEILHBIC
U OTpHUIIATEIbHBIC, EAUNHUIHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS B
(dakrax, JTaHHBIX, HAOTIOJIEHUSAX U YTBEPKACHUSX, IPEAJIaraTh KpUTEPUH TS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U IPOTHUBOPEUHIA;



JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U
WHIYKTHBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsAMBbIE U OT MPOTUBHOT0), BHICTPAaUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus], BBIOUpaTh Hanbosee MOIX0AIINN C Y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

bazoBrie HCCICAO0BATCIbCKUC I[CflCTBH?II

MCII0JIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS,
(bopMyIMpoBaTh BOMPOCH, (PUKCUPYIOILIKE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, POPMHUPOBATH TMIIOTE3Y, ApT'yMEHTHUPOBATh
CBOIO MO3MIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, SIBICHUS, ITpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMHU, SIBICHHUSIMU, MPOIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIICHUS U BHIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIOAEHUS, UCCIIEIOBAHNUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IMPOTrHO3UPOBATH BO3MOIKHOC PA3BUTHUC IIPOUCCCA, a4 TAKIKC BBIIBUI'ATH
IMPCAIIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabota ¢ undopmanmeii:

BBISABJIIATD I[GCI)I/ILII/ITBI I/IHCI)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI>IX AJIs1 OTBETA Ha BOIIPOC
W JJIA PCIHICHUS 3aaa4M,

BBIOMpaTh HMH(POPMALIMIO M3 KCTOYHHKOB Pa3IMYHbIX THIIOB, aHAITM3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO PA3IUYHBIX BHIOB U
dbopm npeacTaBICHUS;

CTPYKTYpHPOBaTh HH(POPMAITHIO, TPEACTABISITH €€ B pa3IMUHBIX (hopmax,
WLTIOCTPUPOBATH TpapUuecKH;

OLICHMBATh HaAEKHOCTh UH(OPMAIMH IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.



KoMMmyHUKaTHBHBIE YHUBEpCATIbHBIC yUeOHBIC NEeHCTBUS
OOmrenue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHU 110 X0y PELICHHUs 3aauH,
KOMMEHTUPOBATH I10Jy4YE€HHBIN pe3yJIbTaT;

B X0 00CYXI€HHU 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, peraeMoil 3a1a4u, BHICKa3bIBATh UACH, HAIICIICHHBIE HAa TTIOUCK
PELICHMS], COMTOCTABIATh CBOM CYKIEHUS C CYKICHUSMHU JPYTUX YUYACTHUKOB
Jyanora, OOHapy»KMBaTh pa3Iuyle U CXOJACTBO MO3ULIUNA, B KOPPEKTHOMN opme
(bOopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAXKEHUS;

MIPECTABIIATh PE3YyJIbTAThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIICI0BaHU,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPATH (POPMAT BHICTYILICHUS C yUETOM 33724
MPEe3eHTAllMU U OCOOEHHOCTEH ay TUTOPHUH.

PerynsaruBHbIe yHUBEpCAIbHBIC yUeOHBIE IEHCTBUS
Camoopranuzanus:

COCTaBJISTh ILJIaH, aJITOPUTM PELISHUsI 3a]]a4u, BEIOMPATh CIIOCOO PEIIECHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTpO.]'IB, BMOHHOHaHBHBIﬁ HHTCIJICKT:

BJIaJICTh HaBBIKAMH IMO3HABATEIILHON peIeKCUN KaK OCO3HAHUSI COBEPIIAEMbBIX
JEUCTBUYN U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJETh CIOCOOaMU
CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3yJibTaTa pelIeHUs] MaTEMaTUIeCKOM
3a/lauu;

MPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPY PELICHUU 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICITCIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBHIM, OOBACHATH TPUUUHBI
JOCTHKEHHUSI MM HEOCTUKEHUS PE3YNIbTATOB JI€ATEIbHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OMBITY.

CoBMecTHAas OesITEIbHOCTD:

ITIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U MHIUBUYaJIbHOU
paboThI MpU pelIeHUH YYEOHBIX 3aa4, TPUHUMATH 11€JIb COBMECTHOU



JeSATEeILHOCTH, TFIAHUPOBATHh OPTaHU3AITUI0 COBMECTHOM pabOThI, pacipeiesaTh
BU/JIBI pabOT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC M PE3yIbTAT pabOThI,
000011aTh MHCHUS HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (hopMax padboThl (00CyKaeHUsI, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YAaCTh PAaOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMHU YIEHAMH KOMaH/bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT IO KPUTEPUAM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

[MTPEAMETHBIE PE3VJIbTATBI

K koHiy oOyuenus B 10 kiacce o0yvaromuics MOIyYuT CIETYONIUE NPEIMETHBIE
pe3yNbTaThl O OTAEIBHBIM TEMaM padboyell mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 Ha4ajga MaTEMAaTUYECKOTO aHAIN3a»:

Yucia v BBIYMCICHUS:

CBO6OI[HO OIICPHUPOBATH INIOHATUAMU: PAIUOHAJIbHOC YHCJIO, OeckoHeYHast
MMCPHUOANICCKAsA I[p06b, IIPOUCHTLI, UPppaAlMOHAIIBHOC YK CJIO, MHOXKXCCTBA
paluOHAJIBbHBIX U I[efICTBHTeHBHBIX YuCeii, MOAYJIb I[CP’ICTBHTGHBHOFO qucia,

NPUMEHSTH APOOU U MPOLEHTHI JUIsl pELICHUS] TPUKJIaJAHbIX 3a7a4 U3 pa3InyHbIX
OTpaciey 3HaHUU U PeaIbHOU )KU3HU;

IMPUMCHATDH HpI/I6HI/I)KéHHBIC BBIYUCIICHUA, IIpABUJIa OKPYTJICHUA, IPUKUIKY U
OLCHKY pE3yJjibTaTa BLIqHCHeHHﬁ;

CBO6OI{HO OIICPHUPOBATH IIOHATUCM: CTCIICHD C ICJIBIM IIOKA3aTCJICM, HCII0JIb30BaTh
MOoAXOAAIITY O (bOpMy 3aIIiCH I[eI\/'ICTBI/ITeJ'H)HBIX YHUCCII AJIA PCIICHUS IMTPAKTHYCCKHUX
3aJ1a4 1 NPCACTABIICHUA NdHHBIX,

CBOOOJTHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKHUI KOPEHb HAaTypaJIbHON
CTEIICHU;

CBO60,ZIHO OIICPHUPOBATDL ITOHATUCM: CTCIICHL C PAIMOHAJIbHBIM I1OKA3aTCIICM;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMHU: JIOTApU(M YUCIA, TECATUIHBIC U
HATypaJbHBIC JTOTapU(MBIL;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOTO apTyMEHTa;

OIepUPOBATh MOHATUSIMU: APKCUHYC, AaPKKOCHHYC U apKTAHT'€HC YHUCIIOBOTO
apryMeHTa.



VYpaBHEHHS U HEPABEHCTBA:

CBO6OI[HO OICpUpPOBaThb NMOHATHUAMU: TOKACCTBO, YPABHCHHUC, HCPABCHCTBO,
PaBHOCUJIBHBIC YPABHCHUA U YPABHCHUA-CICACTBHA, PABHOCHIIBHBIC HCPABCHCTBA,

IMPUMCHATH PA3JIMYHBIC METOALI PCHICHUA pallMOHAJILHBIX U le06H0-
padruOHAJIbHBIX ypaBHeHHﬁ, MPUMCHATb MCTOJ MHTCPBAJIOB IJISI PCIICHHA
HCPAaBCHCTB,

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOTOYJIEH OT OJHOU MEPEMEHHO,
MHOTOWICH C TEJIbIMHA KOd(pPuImeHTaMu, KOpHA MHOTOUYJICHA, IPUMEHSTh
JIEJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera
JUISL pELICHUS 3aaY;

CBOOOTHO ONEPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH, MaTPHUIIA,
ONPEENINUTENb MATPULIBI 2 X 2 U €70 TEOMETPUUECKUN CMBICII, UCIIOIb30BaTh
CBOMCTBA ONPENENUTENS 2 X 2 Ui BBIYUCIICHHS €r0 3HAaUEHUs, IPUMEHSTh
ONPEAECIUTEIN JIsl PELICHUS CUCTEMBI JIMHEMHBIX YPABHEHUM, MOJEIUPOBATh
peanbHbIe CUTYallMU C IOMOLIBIO CUCTEMBI JIMHENHBIX YPABHEHUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIIN C IIOMOIIBIO MATPUL] U ONIPEIEIUTEIEH, UHTEPIIPETUPOBATD
IIOJIyYEHHBIN PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs TpeoOpa30BaHUs BbIPAKEHUII;

BBIITOJIHATH HpCO6p3,30BaHI/I$I YHCJIOBBIX BBIpa)KCHI/II\/'I, CoACPIKalIKUX CTCIICHU C
palMOHAJIbHBIM ITOKA3aTCIICM;

MCIIOJI30BaTh CBOMCTBA JIOrapu(MOB /1Jisi TpeoOpa3oBaHus JOrapuhMUIECKUX
BBIPAKCHU;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: UPPALMOHATILHBIE, TOKAa3aTEIbHbIE U
norapuMuyYecKre ypaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEX0JI0B WK OCYIIECTBIISIS MPOBEPKY KOPHEIA;

MPUMEHSATH OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYJIIbI AJI TPEe0oOpa30BAHMUS
TPUTOHOMETPUUECKUX BBIPAKCHUM;

cBOOO/IHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HEoO0XouMble (POPMYJIBI ISl pELIEHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKHUX
YPaBHEHMUU;

MOJICIIMPOBATh PEATbHBIC CUTYAIIUU Ha SI3bIKE AJITeOPbl, COCTABISATh BRIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA 10 YCIOBHUIO 33/1a4H, HCCIIEAOBATh OCTPOCHHBIE MOJIEIN
C UCTIOJIb30BaHKEM aIlnapara aireOopsl.



@OyHKIUYU U TpaduKu:

CBOOOJHO ONEPUPOBATH MOHATUAMHU: (PYHKIMS, CHOCOOBI 3a1aHMs (PYyHKIIUH,
B3aMMHO 00paTHble (YHKLIHUH, KOMIIO3ULMS PYHKUUH, rpaduK PyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

CBOOOTHO OMEPUPOBATH MOHATUAMHU: 00JIACTh ONPENETIECHUS U MHOKECTBO
3HaYeHUN QYHKIHMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOTHO OMIEPUPOBATH MOHATUSMHU: YETHBIC U HEUETHBIC (PYHKITUH,
nepruoandeckue QyHKIMH, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (QYHKITUY, HANOOJIbIIICe M HANMEHbIIIEE 3HAaUeHUE (PYHKITMU Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: CTETICHHAS] PYHKIMUS C HATYpaJIbHBIM U
LEeJIbIM [TOKa3aTesieM, rpa@uK CTENEeHHON (GYHKIMU C HATYpaIbHBIM U LIETIbIM
nokaszareseM, rpauk KOpHs n-oi cTeneH Kak (yHKIUU OOpaTHOM CTENEHH C
HaTypaJbHBIM I0Ka3aTeJIeM;

OTIepUPOBATh MOHITHAMU: JIMHEWHAS, KBaJ[paTUUHASI U IPOOHO-JIMHEWHAS
(GyHKIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIICAOBAHNE U TIOCTPOCHUE UX TPaUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUAMMU: MOKa3aTeIbHAs U JIorapupmuieckas
(GyHKUIHH, UX CBOMCTBA U rpaMKH, UCTIONB30BATh UX IpadUKH IJIs1 PEILICHUS
YPaBHEHHUI;

CBOOOTHO OTMIEPUPOBATH MOHATUSAMU: TPUTOHOMETPUUECKAsE OKPY>KHOCTD,
OTIpEJICIICHHE TPUTOHOMETPUYECKUX (PYHKITUN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GyHKIUHN A7 UCCIEA0BaHUS TPOLECCOB U 3aBUCUMOCTEH
[IPU PEIIeHUH 3aa4 U3 APYTUX Y4EOHBIX MTPEIMETOB U PEaIbHOM JKU3HH,
BBIPAKATh (POPMYJIaMH 3aBUCHMOCTH MEXIY BETUUMHAMU;

Hauana matemMaTuyeckoro aHajnsa:

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: apuMeTruecKass 1 reoMmeTpruaeckas
nporpeccusi, 0eCKOHEUHO YOBIBaIOIasi TeOMETPUYECKask IPOTPECCHsl, IMHEUHBIN U
HKCIIOHEHITUATIBLHBIN POCT, POpMyIia CIOKHBIX MPOIICHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHH TSI PEIICHUS PEATbHBIX 3a7a4 MIPHKIIATHOTO
XapakTepa;

CBO60}IHO OIICPpUPOBATH MMOHATHAMMU: ITOCIICAOBATCIbHOCTD, CIIOCOOBI 3aJaHus
HOCHGHOB&TGHBHOCTCﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC ITOCJICA0BATCIIBHOCTH,



MIOHMMAaTh OCHOBBI 3aPOJKICHUS MaTEeMAaTHYECKOI0 aHaIM3a KaK aHaInu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: HENPEPHIBHBIE (DYHKIIMH, TOUKU pa3pbiBa
rpaduka GyHKIHHA, ACUMIITOTHI Fpaduka QyHKIHY;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (DYHKIIUS, HEMPEPhIBHAS HA OTPE3KE,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUHN JJI pEIICHUS 3a/1a4;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU: TIEPBAsI K BTOPAsi IPOU3BOIHbBIE (YYHKIIUH,
KacarenbHas K rpaduky QyHKINH;

BBIYUCJIIATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3ULIUH JIBYX
(GyHKUMNA, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKLINA;

HCIIO0JIb30BaTh TEOMETPUUECCKUN U (PU3NMUECKUN CMBICI TTPOU3BOIHOM TSI PEIICHUS
3aj1a4.

MHoXeCTBa U JIOTUKA:
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpALIUK HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TGOpeTI/IKO-MHO)KCCTBeHHBIﬁ amnrnapat ajis onmMcaHus peaJibHbIX
IMpoIcCCOB U HBJ'ICHI/Iﬁ, ITpU PCIICHUHU 3aa4 U3 IPYTUX y‘{€6HBIX MpeaAMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: OIIPEIeNICHHEe, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTa, IOKA3aTEIbCTBO, PABHOCHIIbHbBIE
YPABHEHHUS U HEPABEHCTBA.

K koHiy oOyuenus B 11 kiacce 00yyaromuics MNOTyYUT CIETYIONIUNE NPEIMETHBIE
pe3yNbTaThl O OTACIBHBIM TEMaM padoyell IporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 Ha4ajga MaTEMAaTUYECKOTO aHAIN3a»:

Yucia v BBIYMCICHUS:

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: HATYPAIBHOE U 1[EI0€ YUCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEJBIX YHCEII, UCIIOJIb30BATh MPU3HAKH JICIIMMOCTH LIEJIBIX YUCEIL,
HO/I u HOK HatypanbHbIX YKCell ISl pelIeHUs 3a/1a4, IPUMEHSITh alrOPUTM
EBxnnna;

CBO6OIIHO OIICpUPOBATH MMOHATHEM OCTATKA 110 MOJAYJIIO, 3alIMCBIBATh HATYPAJIbHBIC
quciia B PA3JIMYHBIX ITOSHMIWMOHHBIX CUCTEMAX CUUCIICHUS,

CBO60,ZIHO OIICPHUPOBATH IOHATHUAMU: KOMIIJICKCHOC YU CJIO U MHOXKCCTBO
KOMIUICKCHBIX YHUCCJI, IIPCACTABIIATE KOMINUICKCHBIC YHCJIa B anre6pa1/1qec1<01?1 )51



TPUTOHOMETPHUUECKON (DOpME, BRITIOTHATH aprU(PMETHIECKHE OTIEPAIIMHA C HUMHU U
M300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBO60}IHO OIICPpUPOBATDH MMOHATHUAMU: UPPALUOHAIBHBIC, ITIOKA3ATCIIbHBIC U
J'IOI‘apI/I(I)MI/I‘IGCKI/Ie HCPAaBCHCTBA, HAXOAUTDb UX PCIICHUA C ITIOMOIIBIO
PaBHOCUJIbHBIX IICPCXOI0B,

OCYILECTBIISITH OTOOP KOPHEHN MPHU PEIIEHUU TPUTOHOMETPUUYECKOTO YPABHEHNS,

CBOOOJIHO ONEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBRO,
IPUMEHATh HE00X0AUMbIe (DOPMYJIBI JIJIsl PEILIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS], HAXOAUTDH PELLICHUS
CHUCTEMBI U COBOKYITHOCTEUN pallMOHAJIBHBIX, UPPALIMOHAJIBHBIX, II0KA3aTEIbHbBIX U
norapuMUYECKUX YPAaBHEHHUN U HEPABEHCTB;

pelaTh palroHalbHbIC, HPPALlMOHATLHBIC, TTOKa3aTeNbHbIE, JorapudMuieckue u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COACPIKALIUE MOIYJIH U
napameTphbl;

IMPUMCHATDH I‘pa(i)I/I‘IeCKI/IG MCTOJbI AJI pCIICHUS ypaBHCHI/Iﬁ N HCPABCHCTB, a
TAKIKC 3a1a4 C ImapaMCcTpaMu;

MOJICJIUPOBATh pealbHbIC CUTYAIlUU Ha SI3bIKE aJIr€OpPhI, COCTABIISATH BHIPAKECHHS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIEN0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM allllapaTa aJre0pbl, MHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT.

OyHKIUYU U rpaduKu:

CTPOUTH TpapvKu KOMIIO3ULIUU (PYHKIIHI C TOMOIIBIO DJIIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUMU ABYX (DYHKIIMIA;

CTPOUTH T€OMETpUYECKHEe 00pa3bl ypaBHEHHI M HEPABEHCTB HA KOOPAMHATHON
MJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: TPaPUKH TPUTOHOMETPUUECKUX (PYHKIUH;
NPUMEHSATH (YHKIMU JJIs1 MOJIETUPOBAHMS M UCCIIEIOBAHUS PEAJIbHBIX MPOIIECCOB.

Hauyana maremaTndyeckoro aHajimsa:



UCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIIEI0OBAaHUS (PYHKIIMM Ha MOHOTOHHOCTD U
DKCTPEMYMBI;

HaxXO0JUTh HAaUOOJIbIIIEE U HAMMEHbIIIEE 3HAYCHUS (PYHKIIMH HEMPEPHIBHOU HA
OTpE3KE;

WCTIONB30BaTh MPOU3BOAHYIO TS HAXO0XKACHUS HAWTYYIIEro PeIICHUs B
MIPUKJIATHBIX, B TOM YHCJIE COIMAIbHO-9KOHOMHYECKHX, 3a1a4ax, s
OTIPEJICIICHHSI CKOPOCTHU M YCKOPEHUS Mpoliecca, 3aIaHHOTr0 (hopMyJIToi miu
rpadukom;

CBOOOTHO OTIEPUPOBATH MOHATUSMH: TIEPBOOOpaA3HAs, ONIPEACIEHHBIN HHTETPA,
HAXOJUTh TIEPBOOOPA3HBIC dJIEMEHTAPHBIX ()YHKIIUHA U BEIYUCIIATh HHTETPAI TI0
dbopmyne Herotona-JleliOnuna;

HaxXOoAUuTh IO aau IJIOCKHUX (1)I/Il“yp 1 00BEMBI TEJI C IIOMOIIbIO MHTETpAJIA;

UMETH MPEICTABICHUE O MATEMATHYECKOM MOJICTTMPOBAHUH Ha IPUMEPE
coctaBiieHUs T PepeHITNAIbHBIX YPaBHCHUIA;

pemarh NpUKIaJHbIe 3aa49l, B TOM YHCIIE COLMAIIBHO-OKOHOMUYECKOTO U
(U3UYECKOro XapaKkTepa, CpeACTBAMU MaTEMaTUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonunuectBo yacos DNeKTpOHHbBIE
No /i HanmenoBanue pa3aenoB u Tem (urdpoBbIe)
) IPOrPaMMBbI Bcero Konrponbubie | [IpakTuieckue | ogpasosarenssie
paboThI paboThI pecypesI
MHO%€eCTBO JEHCTBUTEIBHBIX YHACEIL.
1 Muorousnensl. PanimonanbHbIe 24 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YPABHEHUN
) ®yukuuu U rpadpuku. CTeneHHas 12 |
(GyHKUHUS € UEIbIM ITOKa3aTeNeM
3 ApupmeTnuecknii KOpeHb n-oi 15 )
creneHu. MppanuoHaibHble ypaBHEHUS
4 [ToxazatenbHas QyHKUIUA. 10 |
Iloka3arenbHbIE ypaBHEHHS
5 Jlorapudmuueckasi GyHKITHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckre BbIpaXKEHUS U 22 1




YpaBHEHUS

7 [TocnenoBaTeNbHOCTH U TPOTPECCUA 10 1

8 HenpepsiBubie pynkuuu. [Ipoussoanas | 20 1

9 IToBTOpEHUE, 0606H1€HI:I€, 5 5
CUCTEMATHU3aLNsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB IIO 136 10

I[TPOI'PAMME




11 KIIACC

KonuuectBo yacoB DNeKTpOHHbBIE
Ne /i HanMeHoBaHME pa3/ienoB U TeEM (undpossie)
) POTrPaMMBI Bcero Koutponbusie | [IpakTuieckue | oGpasosarenshbie
paboThI paboThI pecypebl
1 HccnenoBanue GpyHKINN ¢ TOMOIIBIO D 1
IIPOU3BOTHOU
2 [TepBoOOpa3Has 1 HHTErpaj 12 1
['paduiku TPUrOHOMETPUUECKUX
3 bynkuuii. TpuroHoMeTpudecKue 14 1
HEPaBEHCTBA
4 HppannoHanbHbie, MOKa3aTeIbHbIC U 24 |
norapudpMUYECKre HEPABEHCTBA
5 KommnekcHbie uncina 10 1
6 HarypanbHbie u 1iesnble uyncia 10 1
CucTtembl pallMOHANbHbIX,
7 MPPALMOHAIBHBIX IIOKA3ATEIBHBIX U 12 1
Jorapu(pMUYECKUX ypaBHEHHM
8 3agauu ¢ mapameTpamMu 16 1




[ToBTOpEeHue, 06001IEeHNE,
CHUCTEMATH3ALIMS 3HAHUH

16

OBLIEE KOJIMYECTBO HYACOB I10
I[TPOIPAMME

136

10




ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonmuaecTBo yacos DIIeKTPOHHBIC
1 poBbIe
Ne i/t | Tema ypoxa B Kontposbnseie | [IpakTnueckue 0Gpa3oBaTeIbHbI
cero
paboThI paboThI e pecypehl
1 MHOeCTBO, OTIepaliy HaJl MHOKECTBAMH U UX 1
CBOMCTBaA
2 Jnarpammel Dunepa-Benna 1
3 [IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOTO |
amnmapara JUIsl peIICHHS 3a/1a4
PanmonansHbie ynciia. OOBIKHOBEHHBIE U
4 JECATHYHBIC TPOOH, IPOIECHTHI, 0ECKOHESUHBIC 1
MIEPUOIUYECCKUE TPOOH
Panmonanbneie yncina. OOBIKHOBEHHEIC U
5 JECATHYHBIC TPOOH, IPOIEHTHI, OECKOHESUHBIC 1
MEPUOIUYECCKUE TPOOH
6 [TpumeHeHue ApoOECH U MPOIICHTOB JIJIS PEIICHUS i

MPUKJIAIHBIX 3a7a4




[Tpumenenue aApo6eit U MPOIEHTOB JJIsl PEILICHUS

7
IIPUKJIAIHbIX 3a/1a4

2 JleiCTBUTENILHBIC Yncaa. PalinoHanbHbBIEC 1
HMppalMOHAIBHBIE YHCIIa

9 Apupmernueckre onepanuu c 1eUCTBUTEIbHBIMU
YUCIIAMU

10 Monynp IeCTBUTENBHOIO YHCIA U €r0 CBOKMCTBA
[TpubnmxEHHbIC BRIYMUCICHUS, TIPABHUIIA

11 OKpYIJIEHUsI, IPUKUAKA U OLICHKA Pe3yJIbTaTa
BBIUMCJICHUHN

12 OCHOBHBIE METOIbI PEIICHUS IIEJIBIX U TPOOHO-
palMOHATIBHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METOIbI PEIICHUS 1IEJIBIX U TPOOHO-
paLMOHATBHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS 1IEJIBIX U TPOOHO-
paLMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHbl OT OJHOW IEpeMEHHOM. [leenue

15 MHOT'O4WIEHA Ha MHOTOUJIEH C OCTaTKOM. Teopema
bezy

16

MHoOTOo4IeHbI C IeTbIMU KO3 OUITMEHTAMH.




Teopema Buera

17 Pemrenne cucteM TMHENHBIX YPAaBHEHUI

18 Pewenue cucteM NTMHENHBIX YpaBHEHHIM
Marpuna cucTeMbl TUHEUHBIX YPaBHEHHM.

19 OnpenenuTens MaTPULbI 2X2, €r0 TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHHE €r0 3HAUEHUS

20 Onpenenutens MaTPULbI 2X2, €r0 TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYUCIICHUE €TI0 3HAUECHUS

21 ITpumenenue onpenenuTesns JUisl pElIEHUs CUCTEMBI
JIMHEVHBIX YPABHECHUN

) Pemenue npukiaaHbIx 3a7a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUMN

3 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMbI
JIMHENHBIX YPABHEHUN

24 KonTponrHas padora: "PanuoHalibHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI JIMHENHBIX YPaBHEHUN"

75 ®yHKIMSA, coco0bl 3a1aHus PyHKIUU. B3aumHo
oOpatHbie pyHkuu. Komnosuuusa QyHkuui

26

['paduk GpyHKIIMH. DIeMEeHTapHbIE TPeoOpa3oBaHUS




rpaduxoB GyHKUIUN

OO6sacTh onpeiesIeHUsI 1 MHOKECTBO 3HAUYECHU

27 ¢bynkuuu. Hymu pyskium. IIpomexyTku 3Hak
MOCTOSIHCTBA

73 Yéruble u Heu€THBIE pyHKUMU. [Tleprnoanyeckue
¢bynkuuu. [TpomMexyTKM MOHOTOHHOCTH (DyHKLIUU

29 MaxkcuMymbl 1 MUHUMYMBI QpyHkimnu. Hanbonbiee
Y HauMeHblIee 3HaueHue QyHKIHUH Ha TPOMEKYTKE

30 JluneiiHas, KBaJApaTHIHAS U APOOHO-IMHECIHAS
byHKIIAN

31 DJeMEHTapHOE UCCIEA0BAHUE U IIOCTPOCHUE
rpaduKoB ATUX PyHKITUI

1 DJIeMEHTapHOE MCCIIEIOBAHUE U TOCTPOCHHE
rpaukoB 3THX QYHKIHIMA

33 Crenens ¢ 11e16IM mokazaresiaeM. buaom Herorona

34 Crenens ¢ uenslM nokasarenem. bunom HerotoHa

15 CreneHHas QpyHKIUS C HATYpaJIbHBIM U LETBIM
nokasareneM. E€ cBoiicTBa u rpaduk

36

KontponsHas pabota: "Crenennas pyukius. Eé




cBolcTBa U rpaduk"

ApudmMernyecknii KOpeHb HaTypaJbHOM CTENEHU U

37 .
€ro CBOWCTBA

13 Apudmernueckuil KOPeHb HATypaIbHON CTETICHU U
€ro CBOMCTBA

19 [TpeobpazoBaHus YMCIOBBIX BHIPAXKEHUH,
COZIEpPIKAINX CTEIIEHU U KOPHU

40 [TpeobpazoBaHusl YMCIOBBIX BHIPAXKEHUH,
COZIEPIKAINX CTEIIEHU U KOPHU

41 [IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUH,
COZIEpIKAILLUX CTEIIEHU U KOPHU

4 HppanmonanbHble ypaBHEHNA. OCHOBHBIE METOBI
peLIeHUs UPPAMOHAJIBHBIX YPABHEHUM

43 HppanmonanbHble ypaBHeHNA. OCHOBHBIE METOABI
peLIeHNs UPPAlUOHAJIBHBIX YPABHEHUM

44 HppanmonanbHble ypaBHEHNA. OCHOBHBIE METOBI
peLIeHNs UPPAlIHOHAIBHBIX YPABHEHUN

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN

UPPALMOHAIBHBIX YPAaBHEHUI




PaBHOCUIILHEIE nepexoanl B pCIICHUA

46
UPpALMOHAIBHBIX YPAaBHEHUI

A7 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUN
UpPpaLMOHATBHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUN
UppalMOHATBHBIX YPABHEHHM
CBoiicTBa 1 rpaduK KOpHS N-0il CTENEHU KaK

49 GbyHKIIMU 00paTHOM CTETIEHU C HATyPaIbHBIM
NoKazareyneM
CBoiicTBa 1 rpauKk KOpHS N-0il CTENEHU KaK

50 GbyHKIIMA 00paTHOM CTETICHH ¢ HATYPATbHBIM
NoKa3areyneM

51 KonTponwsnas pabora: "CBoticTBa 1 rpaduk KOpHS
n-oii crenenu. MppanronansHble ypaBHEHUS"

5) CrerneHb ¢ pallMOHAJIBHBIM NIOKA3aTeleM U €€
CBONCTBA

53 CrerneHb ¢ pallMOHAJIBHBIM NIOKA3aTeIeM U €€
CBONMCTBA

54 CreneHsp ¢ paliuOHaIbHBIM ITOKA3aTEIEM U €€

CBOMCTBa




55 [Toka3zarenbHast QyHKIus, €€ cBOCTBa U rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU ISl peLISHUs
YpPaBHEHUM

57 Hcnonb3oBanue rpaduka GQyHKIUH 11 peLIECHUs
YpaBHEHUN

58 IToka3arenbHble ypaBHEHHs. OCHOBHBIE METO/IbI
pelLIeHMs] TOKa3aTeIbHbIX YPaBHEHUI

59 IToka3arenbHble ypaBHEHHs. OCHOBHBIE METO/IbI
pelIeHus TOKa3aTeIbHbIX YPaBHEHUI

60 [TokazarenbHble ypaBHEHHUsI. OCHOBHBIE METO/IbI
peLIeHs TOKa3aTeIbHbIX YPABHEHUI

61 KontponsHas padota: "l[lokazatenbHas QyHKIIHS.
[TokazaTenbHble ypaBHEHUS"

62 Jlorapudm uncna. CoiictBa Jiorapudma

63 Jlorapudm uncna. CoiictBa Jiorapudma

64 Jlorapudwm uncna. CBoiicTBa norapudma

65 JlecsiTuuHbIe U HATYpaIbHBIEC TOTapU(MBbI

66 JlecsiTUuHBIE U HATypaJibHbIE JOrapu(pMbl




[IpeobpazoBaHKe BRIPAKECHU, COIEPKAIITUX

67
Jorapu@mel

63 [TpeoOpa3zoBaHue BBIpAXKEHHM, COACPIKALTUX
Jorapu(pMel

69 [TpeoOpa3zoBaHue BBIpAXKEHHI, COACPIKALTUX
Jorapu(pMsl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U rpaduk

71 Jlorapudmuueckast pyHkius, e€ CBOMCTBa U Tpaduk

7 Hcnonp3oBanue rpapuka GQyHKIUHN 1S pELICHUS
YpPaBHECHUM

7 Hcnonp3oBanue rpapuka QyHKIUHN 1S pELIEHUS
YpPaBHEHUM

74 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI
penieHus JorapupMUIeCcKux ypaBHEHUN

75 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI
penieHus JorapuPpMUIecKux ypaBHEHUN

76 Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI
pelIeHHs JIOrapu(PMUUECKUX YPaBHEHUI

77

PaBHOCHIBHBIE IEPCXOJAbl B PCIICHUHU




Jorapu(pMUYECKUX YPABHEHUM

PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN

78
Jorapu(pMUYECKUX YPAaBHEHHM

79 Kontponbnas pabota: "Jlorapudpmuueckas
¢ynkuusa. Jlorapupmuyeckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC YHCIIOBOTO
aprymeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC YHCIIOBOTO
aprymeHTa

2 ApKCHHYC, apKKOCUHYC M apKTaHI€HC YHCIIOBOTO
aprymeHTa

23 ApKcuHyC, apKKOCUHYC U ApKTaHI'€HC YUCIIOBOTO
apryMeHTa
TpuroHomerpuyeckas OKpy>KHOCTb, OTIPE/ICTICHHE

84 TPUTOHOMETPUUYECKUX (PYHKIMN YUCIOBOTO
apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OTIPE/ICTICHHE

85 TPUTOHOMETPUUYECKUX (PYHKIIMN YUCIOBOTO
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI




87 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI

90 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHIM

91 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BHIPAKECHHI

92 [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUI

93 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BHIPAKECHUM

94 Pemienvne TpUroHOMETPUYECKUX YPABHEHU

95 Pemienve TpUroHOMETPUYECKUX YPABHEHU N

96 Pemienue TpUroHOMETpUYECKUX YpaBHEHUM

97 Pelienve TpUroHOMETPUYECKUX YPABHEHU N

98 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI

99 PelieHre TpUrOHOMETPUUECKUX YPABHEHHIM

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

101 KontponsHas pabota: "Tpuronomerpudeckue
BBIPAKEHUSI U TPUTOHOMETPUUECKHE YpaBHEHUS "

102

[TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS




rnociiegoBaTeabHOCTEe. MeToa MaTeMaTUUYeCKON
WHIYKIHAH

MOHOTOHHBIE U OTPAHUYCHHBIC
103 nocaeaoBarebHOCTU. McTopus ananuza
OECKOHEYHO MAJIBIX

104 Apudmernueckas nporpeccus

105 ['eomeTprueckas nporpeccus

beckoneuHo yObIBaromas reoMmeTpudecKast

106
Iporpeccus

107 CymMa GeCKOHEYHO yOBIBAIOIICH reOMETPUUECKON
IIPOTPECCUHU

108 JIMHEWHBIN U SKCIOHEHIUAIBHBIN pocT. YHUcIo €.
@opmya CI0KHBIX TPOLIEHTOB

109 JIMHEWHBIN U SKCIOHEHIUAIBHBIN pOoCT. YUcIo e.
@opMmyia CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBaHre MpOrpeccuu AJisi perieHus
peAIbHBIX 3a]1a4 MPUKIATHOTO XapaKTepa

11 Kountponshnas padota: "l[locrnenoBarenbHOCTH U

nporpeccun”




112 HenpepbiBHbIE GYHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'papuKOB HyHKUIUN

114 CBoiicTBa (PyHKIIMI HEMTPEPHIBHBIX HAa OTPE3Ke

115 CBoticTBa (PyHKITMIT HEMPEPHIBHBIX HA OTPE3KE

116 MeTo1 UHTEPBAJIOB J1JIsl pEIICHUSI HEPABEHCTB

117 Meto HHTEPBAJIOB ISl PELLIEHUS HEPABEHCTB

118 Meton MHTEPBAIOB IS PELICHNUS] HEPABEHCTB

119 [TpumeHeHne CBONCTB HEMPEPBIBHBIX (DYHKITHI 151
pelieHus 3aaa4

120 [TpumeHeHue CBONCTB HEMPEPHIBHBIX (DYHKITUI 1151
penieHus 3a1ad

121 [lepBast 1 BTOpasi MpOM3BOIHBIE PYHKITUU

122 OnpeneneHue, TeOMETPUUECKUN CMBICT
MPOU3BOJHOMU

123 Omnpenenenue, GU3NIECKUN CMBICI POU3BOHOM

124 VYpaBHeHUE KacaTeabHOHN K TpauKy GyHKIUN

125 VYpaBHeHue KacaTenbHOU K TpaduKy GyHKIIUN




126 [TpousBoaHbBIE AIIEMEHTAPHBIX PYHKIUN 1

127 [Tpou3sBoaHbBIE AIEMEHTAPHBIX PYHKIUN 1

128 [Ipou3BoiHast CyMMBI, IPOU3BECHHUSI, YACTHOTO U |
KOMITO3ULIMH (PYHKIUI

129 [Ipon3BoiHast CyMMBI, IPOU3BEECHHUSI, YACTHOTO U |
KOMITO3UIINH (PYHKITUH

130 [Ipon3BoiHast CyMMBI, IPOU3BEIEHHUS], YACTHOTO U |
KOMITO3UIIMH (PYHKITUH

131 KonrtponsHnas padota: "I[IpousBognas” 1 1

132 [ToBTOpenue, 06001IeHNEe, CUCTEMAaTU3aIUs 3HAHU: |
"YpaBuenus"

133 [ToBTOpeHue, 06001IeHNEe, CUCTEMAaTU3aIUs 3HAHUH: |
"OyHkuun"

134 HToroBas KOHTpoJIbHAs paboTa 1 1

135 HroroBast KOHTpoOJIbHAsE paboTa 1 1

136 [ToBTOpeHnue, 0600IIeHNEe, cUcTeMaTU3alus 3HaHui | 1

OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 10




11 KIIACC

No /11

Tema ypoka

KonuuectBO yacon

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboTHI

DNEeKTPOHHbIE
U poBkIe
o0Opa3zoBaTeIbHbI
€ pecypchl

[IpumeHeHune nMponu3BOIHON K UCCIIEIOBAHUIO
(GyHKIHMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI

[IprumeHeHune Mpor3BOIHON K UCCIIEIOBAHUIO

2 1
(yHKIUH Ha MOHOTOHHOCTB U DKCTPEMYMBI

3 [IpuMeHeHne MpON3BOJHON K UCCIICIOBAHUIO |
(GhyHKIIUH Ha MOHOTOHHOCTB U DKCTPEMYMBI

4 [IpumeHeHue por3BOIHON K UCCIIEI0BAHUIO |
(yHKITUH HAa MOHOTOHHOCTB U DKCTPEMYMBI

5 [IpumeHeHue Npor3BOIHON K UCCIIEIOBAHUIO |
(yHKITUH HAa MOHOTOHHOCTB U DKCTPEMYMBI

6 [IpumeHeHue nNpon3BOIHON K UCCIIEIOBAHUIO |
(yHKITUH HAa MOHOTOHHOCTB U DKCTPEMYMBbI

7 Haxoxxnenne HanOoJIbIIEr0 1 HAUMEHBIIIETO |

3HAYEHHUS HETPEPHIBHOW (DYHKIIMHU HAa OTPE3KE




Haxoxaenue HanOobIIero 1 HAUMEHBIIIETO
3HAYEHUS HETIPEPHIBHOU (DYHKIIMHM HA OTPE3Ke

Haxoxaenue Hauboap1Iero 1 HAaMMEHbIIETO
3HAYEHUS HETPEPHIBHOW (DYHKIIMM HA OTPE3Ke

10

Haxoxxaenne Hanboap1Iero 1 HAaMMEHbUIET O
3HAYEHUS HETPEPHIBHOW (DYHKIIMHM HAa OTPE3KE

11

Haxoxnenrne HanOonbIIero 1 HAaMMEHBIIETO
3HAYEHUS HETPEPBHIBHOW (DYHKIIMHM HA OTPE3KE

12

Haxoxnenne HanOobIero 1 HaMMeHbLIETO
3HAYEHHs HETIPEPHIBHOM (PYHKLIUU HA OTpe3Ke

13

[TpuMeHeHne MpoON3BOJHON JISI HAXOXKICHUS
HAWJIYy4IIEro peuieHus B MPUKIAAHbBIX 3aJadyax

14

HpI/IMGHGHI/IG HpOI/ISBO,Z[HOI?I JJIA HAXOXICHUA
HaWJIy4YIICro pCuiCHus B IIPHUKIIAAHBIX 3aJa49ax

15

[TprMeHeHre TPOU3BOIHOMN AJIsl OTIPEACTICHUS
CKOPOCTH U yCKOPEHUS TpoIiecca, 3aJaHHOTO
bopmyIoit unmu rpadukom

16

[TpruMeHeHre TPOU3BOIHOMN AJIs OTIPEACTICHUS
CKOPOCTH U yCKOPEHUS TpoIiecca, 3aJaHHOTO
dhopmyIion uiu rpapuKom




17 Komnozunus pyHkuumi

18 Komno3zunust pyHkimit

19 Kommozumust GyHKImi

20 ['eomerpudeckue 0O6pasbl ypaBHEHHUI Ha
KOOPJMHATHOU IJIOCKOCTH

21 ['eomerpuyeckue 006pasbl ypaBHEHHUI Ha
KOOPJMHATHOM IIOCKOCTH

) Kontponsnas pabota: "Mccinenopanue QyHKIHM ¢
MTOMOIUIBIO TTPOU3BOIHON"

73 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
EepPBOOOPA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKIIHM.
[IpaBuiia HaXOXKAEHUS TEPBOOOPAZHBIX

75 [TepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIIHIA.
[IpaBuiia HaXOXKAEHUS TEPBOOOPAZHBIX

26 NHurerpan. ['eoMeTpryecKuii CMBICIT HHTErpaJIa

7 Briuncnenue onpenenéHHoro nHTerpaia mno
dhopmyie Herorona-JletiOnuma

28

Brraucnenue onpenen€HHoro uHTerpaia o




dhopmynie Herotona-JleiiOnuna

HpI/IMeHeHI/IC HHTCTpaJIa JJIsI HAXOXKICHUA

29 .
II0IAAeH MIOCKUX QUryp

30 [IpumeHeHune uHTerpana s HaxoKIeHus1 00bEMOB
T€OMETPUYECKHX TET

31 [Tpumepst pemennii qudepeHIranTbHbIX
YpaBHEHUI

1 [Tpumepsl pemennii qudPepeHIanTbHbIX
YpaBHEHUM
MaremaTnyeckoe MOJIEIUPOBAHUE PEATbHBIX

33 IIPOIIECCOB C TTOMOIIBIO U] hepeHITHATBHBIX
YpaBHEHU

34 KonTtponbsHas pabora: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduku

36 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduku

37 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U

rpaduku




Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U

38
rpaduku

39 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U
rpaduku

40 OT60p KOpPHEN TPUTOHOMETPUUECKUX YPABHEHUM C
ITIOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT00p KOpPHEN TPUTOHOMETPUUECKUX YPABHEHUN C
ITIOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH

47 OT60p KOpHEH TPUTOHOMETPUIECKUX YPAaBHECHUN C
ITIOMOLIBIO TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHUN C
IIOMOILIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB

45 Peuienrie TpUroHOMETPUYECKUX HEPABEHCTB

46 Pemienre TpUroHOMETPUYECKUX HEPABEHCTB

47 Pemienre TpUroHOMETPUYECKUX HEPABEHCTB
Kontponbshas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (DYHKITHIA.

Tpuronomerpuyeckrue HepaBeHCTBA"




OCHOBHBIC MCTO/JIbI pCIICHUS ITOKA3aTCIbHBIX

49
HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS ITOKA3aTEIbHBIX
HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIIEHUS ITOKA3aTEIbHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHMS TOKA3aTEIbHBIX
HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS JIOTAPUPMUIECKIX
HEPABEHCTB

54 OCHOBHBIE METOBI PELIECHUS JIOTAPUPMUIECKIX
HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHHUS JIOTApU(PMUUECKUX
HEPABEHCTB

56 OcCHOBHBIE METOIbI PEIICHHUS JIOTapU(PMUUECKUX
HEPABEHCTB

57 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX
HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX

HEPABEHCTB




OCHOBHBIC MCTO/Jibl pCIICHUA UPpPAaIOHAJIbHBIX

59
HEPABEHCTB

60 OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX
HEPaBEHCTB

61 ['padprueckure MeTObI pelIeHUs] UPPALUOHATBHBIX
YpPaBHEHUU

62 I'paprueckure METOBI peIeHUS] UPPALUOHATBHBIX
YpaBHEHUI

63 ['padmyeckue METOABI pelIeHHsI TOKa3aTeIbHbIX
YpaBHEHUM

64 ['padmueckue METOABI peLIeHHs TOKa3aTEeIbHBIX
HEPaBEHCTB

65 ['padmyeckue MeToAbl peLICHUS JIOTapUPMUIECKIX
YpPaBHEHUM

66 ['padmyeckue MeToABl pELICHUS JIOTapUPMUIECKIX
HEPABEHCTB

67 ['padprueckure MeToIbI petieHus JorapuPMUIECcKux
HEPABEHCTB

68 ['padprueckure MeTobI pelIeHUs! NOKA3aTeNbHbBIX U

norapu(MUYECKUX ypaBHEHHI




Fpa(quCCKﬂe MCTO/JIbl pCIICHUA ITOKA3aTCIbHBIX U

69
Jorapu(p)MUUYECKUX YpaBHEHUN

70 ['padprueckure MeTObI pelIeHUs! NOKA3aTeNbHbIX U
Jorapu@MUYECKUX HEPABEHCTB

71 ['padprueckure MeTObI penIeHUs! NOKa3aTeNbHbIX U
Jorapu@MUUYECKUX HEPABEHCTB

7 Kontponbnas pabora: "UppanunonansHeie,
MOKa3aTesIbHbIE U JIorapu(pMuiecKkue HepaBeHcTBa"
KommuiekcHble uncia. Anredpanyeckas u

73 TpUTrOHOMETpHUUEecKas (POPMbI 3aITUCH
KOMIUIEKCHOI'O YHCIIa
KommuiekcHble uncna. Anredpanyeckas u

74 TpUTrOHOMETpHUUECcKas (POPMbI 3aITUCH
KOMIIJIEKCHOI'O YUCIa

75 Apudmernueckre onepaniui ¢ KOMIIEKCHbIMU
YUCIIAMH

76 Apudmernueckre onepanuu ¢ KOMIUIEKCHbIMU
YUCIIAMU

77 N300paxeHne KOMIIJIEKCHBIX YHUCEeN Ha

KOOpI[HHElTHOI?I IIIIOCKOCTH




N3o0pakeHne KOMITJIEKCHBIX YUCET Ha

78 .
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit ctenenu u3
KOMILJIEKCHOT'O YUCIa

20 ®opmyna Myaspa. Kopau n-oit crenenu u3
KOMILJIEKCHOT'O YuCa

81 [IpuMeHeHne KOMITJIEKCHBIX YHCEN IS PEILICHHUS
(U3HYECKUX U TEOMETPUYECKUX 3a]a

82 KonTtponbsHas pabora: "KomrekcHpie uncna'

83 HarypainbHeie u 1enble yucia

84 HarypanbHbie u 1enble ynucina

85 IIprmeHeHne NpU3HAKOB IEIUMOCTH LIEJIBIX YUCEII

86 IIprMeHeHne MPU3HAKOB IEITMMOCTH LIEJIBIX YACEIT

27 [IpumMeHeHne NPU3HAKOB JIEIUMOCTH LIEJIbIX YUCEI:
HO/l n HOK

28 [IpuMeHeHne NPU3HAKOB JIEIMMOCTH LIEIIBIX YUCEI:
HO/l u HOK

29 IIpumMeHeHne NPU3HAKOB IEIMMOCTH LIEJIbIX YUCEI:

OCTaTKu 110 MOAYJIIO




HpI/IMeHGHI/Ie IMPHU3HAKOB ACTIMMOCTH LCJIBIX YHUCCII:

90
OCTaTKH 10 MOZYJIIO
[IpuMeHeHne MPU3HAKOB IETMMOCTH LIEJIBIX YHCEIL:
91 anroputM EBKiMaa s peuieHus 3a1a4 B NEIbIX
quciax
92 KonTtponbHas padora: "Teopus uensix yncen"
93 Cucrema v COBOKYITHOCTh YPaBHEHHU.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIE/ICTBUS
94 Cucrtema U COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIICICTBUSA
95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW PAIlMOHAJIbHBIX YPABHEHUN
96 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW UPPALMOHAJIbHBIX YPABHEHUM
97 OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEW MMOKA3aTENIbHBIX YPABHEHUI
08 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW MMOKAa3aTENIbHBIX YPABHEHUM
99 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U

COBOKYMHOCTEN JOrapu(pMUUYECKUX YPAaBHEHUM




100 OCHOBHBIEC METO/JIbI PEIICHUSI CUCTEM U
COBOKYMHOCTEN JOorapu(pMUUYECKUX YPaBHEHUM

[IpuMeHeHue CUCTEM K PEIICHUI0 MAaTEMAaTUUECKUX
101 3a/1a4 U 3a7a4 U3 Pa3IuyHbIX 00acTel HAyKU U

peaTbHOM KU3HU, HHTEPIPETAIUS TTOTYUYCHHBIX
pE3yNIbTATOB

[IpuMeHeHUe CUCTEM K PEIICHUI0 MAaTEMAaTUUECKUX
102 3a/1a4 U 3a7a4 U3 Pa3IuyHbIX 00acTel HAYKU U
peaTbHOM KU3HU, HHTEPIPETAIUS TTOTYUYESHHBIX

PE3yJIbTATOB

[IpumeHeHnEe HEPABEHCTB K PEIIEHUIO
103 MaTeMaTHUYECKHUX 3a]1a4 U 3a]1a4 U3 pa3InuHbIX
obJlacTeil HAayKu U peabHOM KU3HH,

HHTCPIIPCTAIUS ITOJTYUCHHBIX PC3YJILTATOB

KontponwsHas padota: "Cucremsl palliOHAIBHBIX,
104 UppalMOHAIBHBIX OKA3aTEIbHBIX U
norapugmMuyYecKux ypaBHeHUR"

105 PanonanbHble ypaBHEHUS € ITapaMeTpaMu

106 PanmronanbHble HEpABEHCTBA C MapamMeTpaMu

107 PanmoHnanbHbie CUCTEMBI C TapaMeTpaMu

108 HNppaumonanbHble ypaBHEHNS, HEPABEHCTBA C




napameTpamu

109 HNppanmonanbHbIE CUCTEMBI C TApAMETPAMHU

110 [loka3aTenbHbIE ypaBHEHMS], HEPABEHCTBA C
napameTpamu

111 IToka3zaTenpHbIE CUCTEMBI C IApaMETPAMU

112 Jlorapudmuyeckue ypaBHEeHUs, HEPABEHCTBA C
napaMeTpaMmu

113 Jlorapudmuyeckre CUCTEMBI C TTapaMeTpaMHu

114 TpuroHomerpuuecKkue ypaBHEeHU € IapameTpaMu

115 TpuroHoMeTpryecKrue HEPABEHCTBA C ITapaMETPaMHU

116 TpuUroHoMeTpuueCKUe CUCTEMBI C TapaMeTpamMu
[TocTpoeHue u uccne0BaHUE MAaTEMATUYECKUX

117 MOJIEJIEH pEAIBHBIX CUTYALHM C ITOMOIIBIO
YPaBHEHHUM C TapaMeTpaMu
[TocTpoeHue u uccaeq0BaHUE MATEMATUYECKUX

118 MOJIEJIE PEAIBHBIX CUTYALU C TOMOLIBIO CUCTEM
YPaBHEHHUM C TapaMeTpaMu

119 [TocTpoeHue u uccaeqoBaHUE MAaTEMATUYECKUX

MOJICJIEN PEAIbHBIX CUTYallMi C IOMOIIBbIO CUCTEM




YPaBHEHHUI C TapaMeTpaMu

120 Kontponwshas pabota: "3anauu ¢ napamerpamu”
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[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOT'PAMMEI

10 KITACC

Kon
MIPOBEPSEMOT
0 pe3yJibTaTa

[IpoBepsiembie MpeAMETHBIE PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeabHOIN MPOrpaMMbl CPETHETO 00IIET0 00pa3oBaHus

1

Yucra ¥ BEIYUCIIEHUS

1.1

OHGpI/IpOBaTB IMOHATHUAMMU: PALIMOHAJIBHOC U I[GﬁCTBPITGJILHOG
qucCiio, OOBIKHOBEHHAS U ACCATNYHAasA I[pO6I>, IMPOLCHTELI

1.2

BreimoaHaTh apI/I(bMGTI/IIIGCKI/IG oricpanuu ¢ palqioOHaJIbHBIMU 1
I[GﬁCTBPITCJIBHBIMI/I qucjiaMHu

1.3

BrimmonHsaTh HpI/I6J'II/I)KéHHBIC BBIYHCJICHUA, UCITOJIL3YS IIpaBuUjia
OKPYIJICHUA, ACIIATh IIPUKUIKY U OLCHKY PC3YyJIbTAaTa BBIYHCJICHUH

1.4

OneprpoBaTh NOHATUSAMHU: CTENEHD C LEJBIM ITOKA3aTEIEM,
cTaHAapTHas (popma 3anucu JeHCTBUTEIBLHOTO YKCIia, KOPEHb
HATYypaJbHOM CTETEHU; UCTIOIb30BaTh MOAXOAAILYI0 PopMy
3aIUCU JEUCTBUTEIBHBIX YUCEI IS PELICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX

1.5

OrnepupoBath MOHITUSAMU: CUHYC, KOCUHYC U TAaHT€HC
IIPOU3BOJIBHOTO YTJIa; UCIIOJIb30BATh 3aMKUCh MPOU3BOJIBHOTO yTia
yepe3 00paTHbIE TPUTOHOMETpUYECKUE (PYHKINH

YpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBath NOHATUAMHU: TOXKAECTBO, ypAaBHEHUE, HEPABEHCTBO,
LIEJIO€, pallMOHAIbHOE, UPPALlMOHAIBHOE YPaBHEHUE,
HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE

2.2

BrInonHATh NpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN U
pemaTh TPUrOHOMETPUUECKNE YPAaBHEHUS

23

BrInonHATh NpeoOpa3oBaHus UENbIX, pALUOHAIBHBIX U
VPPALMOHAIBHBIX BBIPAXKEHUU U PEIIaTh OCHOBHBIC THIIBI LIEJIBIX,
PAlMOHAIIBHBIX U UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

24

[IprMeHsITh ypaBHEHNSI 1 HEPABEHCTBA ISl PEICHHUS




MaTeMaTHYeCKUX 3a/1a4 U 3a7a4 U3 Pa3IuyHbIX 001acTell HAyKHU U
pEaNbHOM KU3HU

MopenupoBaTh peajbHbIE CUTYalluH Ha SI3bIKE aJIreOphl,
COCTaBJISATh BBIPAKECHUS], YPABHEHUS, HEPABEHCTBA 10 YCIOBUIO

2.5
3a/layu, UCCIIEI0BATh MOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM
anmnapara ajareopsl
3 ®OyHKIMHU U rpaduKu
OnepupoBath NOHATUAMH: PYHKIUS, CHOCOOBI 3a1aHHs (PYHKIUH,
3.1 00J1aCTh ONPEJEICHHS 1 MHOYKECTBO 3HaYeHUN (QyHKLIHH, Tpaduk
(GyHKUIMU, B3aUMHO 00paTHbIE (YHKIIMH
319 OnepupoBath NOHATUAMU: YETHOCTh U HEUETHOCTD (DYHKIIUH,
' HYJIM (PYHKIHMH, IPOMEXYTKH 3HAKOMIOCTOSHCTBA
3.3 Ucnonp3oBate rpaduku GyHKIMA 715 pEeIIeHNs YpaBHEHUH
3.4 Crtpouth 1 ynTaTh TpaduKu TUHEHHONU (DYHKIINH, KBAPATHUHON
' GyHKIIMY, CTENEHHOW (PYHKITUU C IIEJIBIM TTOKa3aTesieM
Ucnonb3oBath rpaduku GyHKIMM 1715 MCCIIEI0BAHUS MTPOIIECCOB
35 Y 3aBUCUMOCTEN IIPU PEILICHUH 3a7a4 U3 APYTUX Y4eOHbIX
' OPEIMETOB U PEATbHON KU3HU, BBIpaXXaTh (OpMyIaMu
3aBUCUMOCTH MEX]ly BEIMYNHAMHU
4 Havana marematrueckoro ananusa
41 OnepupoBath MOHATUAMHU: MOCIEAOBATEIBHOCTD,
' apudmMeTnyecKas U reoMeTpuyecKas Mporpeccuun
OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBAIOIIIAs
4.2 reoMeTpuyecKas nporpeccus, cyMmma 0eCKOHeUHO yObIBarolen
reOMEeTPUYECKOI Mporpeccuu
4.3 3aiaBaTh MOCIEA0BATEILHOCTH PA3IMUYHBIMU CIIOCOOaAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATELHOCTEN U TPOTPECCUM IS

pELIeHMs pealibHbIX 3a/1a4 MPUKJIaJHOrO XapaKkTepa

MHuoxecTBa 1 JIOruKa




OHCpI/IpOBaTB IMOHATHUAMHU: MHOKCECTBO, OIICpAllH HAI

5.1
MHOKECTBAMU
HMcnons30BaTh TEOPETHKO-MHOKECTBEHHBIN anIapar AJjis

5.2 ONMCAHUS PEATbHBIX IPOIIECCOB U ABJICHMH, TIPH PEIICHUHN 3a1a4
U3 IPYTUX y4eOHBIX IPEJIMETOB

53 OnepupoBaTh MOHATUAMU: ONPEAECIICHUE, TEOPEMA, CIIEICTBUE,

' JTI0KA3aTeIhCTBO

11 KJIACC

Kon .
IIpoBepsiemMble IPEIMETHBIE PE3YIbTATHI OCBOEHUS OCHOBHOM

IPOBEPAEMOT

0 pe3yibTaTa

00pa3oBaTeILHON MIPOTPaMMbI CPETHETO OOIIEro 00pa30BaHUS

1 Uucna v BEIYUCICHUS
OneprpoBatTh NOHATUAMHU: HATYpPAIbHOE, LIETOE YHUCIIO;
1.1 UCIIOJIb30BaTh NPU3HAKU JEIUMOCTH LEJBIX YUCEN, PA3TI0KEHUE
4KClia Ha IPOCThIE MHOYKUTEIH JUIsl PELICHUS 3a/1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKAa3aTEIEM
13 OnepupoBatTh MOHITUSMU: JIOrapupM YUCa, IECATUUHBIE U
' HaTypaJIbHbIC JIOrapu(MbI
2 YpaBHEHUS U HEPABEHCTBA
[IpumeHsaTh CBOWCTBA CTETICHHU ISl IPEOOpa30BaHUS BEIPAKCHUI,
21 ONEPUPOBATH MTOHATUSIMU: ITOKA3ATEIbHOE YPABHEHUE U
' HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIbI IOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB
Brinonuats npeoOpazoBaHus BbIPAXKEHUN, COAEPKAIINX
29 jorapu¢Mbl; OIEPUPOBATH MOHATUSIMU: JIOTApUPMUIECKOE
' YPaBHEHUE W HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI
Jorapu(pMuUYEcKX ypaBHEHUN U HEPABEHCTB
73 Haxonuts pemieHust npoCTEUIINX TPUTOHOMETPUYECKUX

HEPABEHCTB
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OneprpoBaTh NOHATUSAMH: CUCTEMA JIMHEUHBIX YPABHEHUN U €€
pelIeHne; UCII0JIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUN I
pelLIeHUs PAKTUYECKUX 3a1a

2.5

Haxonuts perieHus npoCcTeNNX CUCTEM U COBOKYITHOCTEN
paLMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.6

MopenupoBaTh peajbHbIe CUTYallud Ha S3bIKE aJIreOphl,
COCTaBJISATh BBIPAYKECHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIJIOBHIO 3aJ]a4M, UCCIIEA0BATH IIOCTPOCHHBIE MOJIEIIH C
UCIOJIb30BAaHUEM allapaTa ajareopbl

OyHKIMHU U rpaduKu

3.1

OnepupoBath NOHATUAMHU: IEpUOANYECKas QyHKUHUA,
IPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHU, TOUYKH SKCTPEMyMa
(GyHKUMY, HAaUOOJbIIEE U HAMMEHbIIIEEe 3HAUeHUS] (YHKLIUU Ha
IPOMEKYTKE; UCIIONIB30BATh UX JIJISl UCCIIEIOBAHUS (DYHKIIUH,
3a/laHHOM TpaduKomM

3.2

OnepupoBath NOHATUAMHU: TpapUKH MOKA3aTEIbHOM,
J0rapu(pMUYECKON U TPUTOHOMETPUUECKUX PYHKLIUNA;
U300paXkaTh X Ha KOOPAMHATHOU MJIOCKOCTH U UCTIONB30BATh IS
pelIeHus] ypaBHEHUI U HEPaBEHCTB

3.3

N300paxkath HA KOOPAMHATHON MJIIOCKOCTH IpaPUKH JTUHEHHBIX
YPaBHEHHMU U UCIIOJIB30BATh UX ISl PEIIEHUSI CUCTEMBI JIMHEUHBIX
YpaBHEHUM

3.4

Ncnonb3oBathk rpaduku GyHKIMMA 1715 UCCIIEI0BaHUS MTPOLIECCOB
Y 3aBHCUMOCTEN U3 IPYTUX YUYE€OHBIX AUCIUIUIMH

Hauana MmaTeMaTHueckoro aHaiamsa

4.1

OnepupoBath MOHATUAMHU: HETIPEPBhIBHAS (HYHKIIUS, TPOU3BOIHAS
(GYHKIIUW; UCTIONBH30BATh TEOMETPUICCKUN U (PU3UIECKUN CMBICIT
MIPOU3BOJHOM JJISl PELICHUS 3a1a4

4.2

Haxonuth npou3BogHbIC 37I€MEHTAPHBIX (PYHKITUN, BEIYUCIISATH
MIPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA

4.3

Ncnonb3oBaTh MPOU3BOAHYIO JIJISl UCCIIEI0OBaHUS (DYHKIIMU HA




MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YJIbTAThI
UCCIIEJIOBAHMS K IIOCTPOEHUIO TpauKOB

Hcnons3oBaTh IMPONU3BOAHYIO AJI HAXOXKACHUS HAWJTYUIICTO

4.4 pELIEHNS B IPUKIAIHBIX, B TOM YUCJIE COL[UAIBHO-
SKOHOMMYECKUX, 3a]1a4ax
45 OnepupoBath NOHATUAMHU: IEPBOOOPA3HAS U UHTETPAJL; IOHUMATh
' reOMETPUYECKUN U (PU3UUECKUI CMBICIT MHTErpajia
46 Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIMI, BBIYUCISATh
' uHTerpai no popmyne Hetorona — JleliOnuna
Pemars npuknagseie 3a1a4u, B TOM YUCIE COLMAIBHO-
4.7 HKOHOMUYECKOTO U (PU3MUECKOro XapakTepa, CpeICTBAMHU

MAaTEMAaTHYCCKOI'O aHaJIn3a




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

10 KITACC
Kox | IIpoBepsiemblii 3JIEMEHT COAEpKaHUS
1 Yucna v BEIYUCICHUS
Paunonansubie yucna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOLIEHTHI,
OecKOHEUHbIE IEpHOIuYecKre Apoou. ApudmeTrnueckue onepanuu ¢
1.1 | paulMOHaIBLHBIMH YKCIAMU, TPEOOPA30BAHUS YHCIOBBIX BHIPAKECHHIM.
[Ipumenenue ApoOeit 1 MPOIEHTOB JIJIsl PEIICHUS MPUKIIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaTIbHOU KU3HU
JleficTBUTENbHBIE Ynciia. PalinoHanbHble U HPPAlMOHAIIBHBIC YUCIA.
12 ApubdmMerrnyeckue onepamuu ¢ 1eHCTBUTEIbHBIMU YU CIAMHU.
' [Tpubnux€HHbIe BRIYMCICHUS, MPABHUIIa OKPYTICHUS, MPUKUIKA U OIICHKA
pe3yJibTaTa BEIYUCIEHUN
Crernienb ¢ nenbiM nokazatesnem. CtanaaprHas Gopma 3anucu
13 JeNCTBUTENBHOTO Uncia. Mcnonb30BaHue moaxoasmieii opMbl 3arucu
' JNEUCTBUTEIIBHBIX YUCEN JJISI PEIICHUs IPAKTUYECKUX 3a/1a4 U
MIPEJICTABJICHUS JaHHBIX
14 ApudmeTnyeckuii KOpeHb HaTypaabHOU cTeneHu. [lefcTBus ¢
' apu(PpMETUIECKUMHU KOPHSIMU HATYypaJbHOMN CTETICHH
L5 CuHyC, KOCMHYC ¥ TaHT'€HC YUCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
' apKTaHI€HC YMCIOBOIO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 | ToxnaecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHUs
29 [IpeoOpa3zoBaHne TPUTOHOMETPHUECKUX BhIpakeHH. OCHOBHBIE
' TPUTOHOMETPUUECKHE (POPMYIIBI
)3 YpaBHEeHHE, KOPEHDb ypaBHEHMs. HepaBeHCTBO, pellieHHe HEPABEHCTBA.
' MeToa HHTEPBAIOB
2.4 | Pemenue 1enbix U JpoOHO-pAIlMOHANIBHBIX YPABHEHU U HEPABEHCTB
2.5 | Pemienue nppanmoHaabHbIX YPAaBHEHUI U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YPABHEHUI




57 [IpuMeHeHuEe ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX 3a]1a4
' Y 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU
3 Oynkunu u rpadpuku
31 @Oyuk1us, cnocoOsl 3aaanus ¢pyHkiuu. ['paduk pynknuu. Bzanmuo
' oOpaTHbIe (QYHKIIUH
319 OO6unacTb onpeieNieHus: 1 MHOXKECTBO 3HaueHn QpyHkiuu. Hynu ¢yHKuuu.
' [IpomexxyTku 3HaKONOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKIINH
313 CrenenHast QyHKIUS C HATYpalIbHBIM U LIETBIM MoKa3aTeneMm. E€ cBolicTBa
' u rpaduk. CBolicTBa U rpaduK KOPHS #-OM CTEIIEHU
34 Tpuronomerpruueckasi OKpy>KHOCTb, ONPEIETIEHUE TPUTOHOMETPUUECKHUX
' (GyHKIMNA YUCIOBOTO apryMeHTa
4 Hayana marematrueckoro anaiusa
41 [TocnegoBaTeIbHOCTH, CITOCOOBI 3aJaHUS TIOCJICIOBATCIILHOCTCH.
' MOHOTOHHBIE MOCIEA0BATENLHOCTH
Apudmernueckas u reomeTprueckas nporpeccun. beckoHeuHO
yObIBaro1asi reomerpuueckas nporpeccusi. CyMmma 0€CKOHEUHO
4.2 | yObIBaroleil reomeTpuyeckoi nmporpeccuu. opmysa CIOAKHBIX
MpOLEeHTOB. Mcronb30BaHnE IPOrPECCUH JIISl PELLICHUS PealbHbIX 3a]a4
MPUKJIAJHOTO XapaKTepa
5 MHOK€eCTBa U JIOTUKA
MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — BeHnna.
51 [IpuMeHeHue TeOpPETUKO-MHOKECTBEHHOTO arlapara Jjisi ONUCaHus
' peaIbHBIX MPOLIECCOB U SIBICHUM, IPU PEIICHUU 3a/1a4 U3 APYTUX YUEOHBIX
MpEeIMETOB
5.2 | Onpenenenue, TeopemMa, CIeACTBUE, TOKA3aTEILCTBO
11 KITACC
Kon [TpoBepsieMblil INEMEHT CONEPKAHUS




Yucna v BEIYUCIIEHUS

1.1 Harypanbnsbie u uensle uyncina. [Ipuznaku 1eTMMOCTH LENBIX YHACEI
1.2 Crenensb ¢ panmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENEHU
1.3 Jlorapugm uncna. JlecsTuuHbIe U HaTypalbHbIE JIOTapU(PMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKAITUX JTOrapru(pMbl
)7 [IpeoOpa3zoBaHue BbIpaXXEHHI, COAEPIKANIUX CTEIIEHU C PALIMOHAIBHBIM
' MoKa3aTeaeM
2.3 [IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3aTenpHble YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudpmuyeckue ypaBHEHUSI U HEPABEHCTBA
26 CucTeMbl JINHENHBIX YpaBHEHUN. PenieHne NpruKkiaaHbIxX 3a/1a4 ¢
' IIOMOILBIO CUCTEMBI JIMHEUHBIX YPaBHEHUN
2.7 CucreMbl U COBOKYMHOCTH PAIlMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
[IprMeHenne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEILICHUIO
2.8 MaTEeMaTUYECKUX 3a]a4 U 3a7a4 U3 pa3IMYHbIX 00JacTel HAYKu U
pEAbHOM KU3HU
3 OyHKIMY U Tpaduku
Oynkrus. [epuonnyeckue Gyukuu. [IpomexyTKu MOHOTOHHOCTH
3.1 dbynkun. MakcumyMbl 1 MUHUMYMBI pyHKIH. Hanbonbiiee u
HanMEeHbIlIee 3HaYeHHE (PYHKIIUN HA POMEKYTKE
3.2 Tpuronomerpuyeckue QyHKIIMHN, UX CBONUCTBA U TpadUKu
3.3 [TokazaTenbHas u norapudmMuydeckas GyHKIUU, UX CBOWCTBA U rpaPuKu
34 Ncnonb3oBanue rpadukoB GyHKUMNA ISl pelICHUs] ypaBHEHUH U
' JIMHEHHBIX CHCTEM
35 Ucnonb3oBanue rpadukoB GyHKIUN ISl UCCIEAOBAHUS MPOIECCOB U

3aBUCHMOCTEMN, KOTOPHIE BOSHUKAIOT ITPU PEIICHUH 33/1a4 U3 IPYTHUX




y4eOHBIX MIPEAMETOB U PEaTbHOMN KU3HU

4 Hauana Mmarematndeckoro ananusa
4.1 HemnpepsiBable (hyHKIIMH. METOX HHTEPBAJIOB /U1l PEIICHHS] HEPABCHCTB
47 [IpousBoanas ¢pynkuuu. ['eomerpudeckuit U GU3MUESCKUI CMBICT
' POM3BOTHOMN
43 [IpousBoaHbIC A1eMEHTAPHBIX PYHKIIUN. DOPMYIIBI HAXOXKACHUS
' IPOM3BOIHON CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUI
[IpumeneHnre mpou3BOAHON K HCCIEAOBAaHUIO (DYHKIIMIT HA MOHOTOHHOCTD
4.4 U 3KcTpemMyMbl. HaxoxkeHue HanbobIIero 1 HAMMEHBIIIETO 3HaYEHUs
(byHKIIUU HA OTpE3Ke
[IpumeneHre mpou3BOAHOM ISl HAXOXKICHUSI HAMITYYILEro PEIICHUs B
4.5 NPUKJIAJHBIX 3a7a4ax, Jis ONpeIe]IeHUs] CKOPOCTH Mpoliecca, 3aIaHHOTO
dbopmyIoi umu rpapuKom
4.6 [TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX
47 WNurerpan, ero reoMmeTpuieckuii U Gpu3nNuecKuil cMbici. Beruncienue

uHTerpaia no popmyne Hetorona — Jleitbnuna




[TPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TIPOI'PAMMBI CPEJTHET'O OBILIET'O OBPA3SOBAHUS

Kon
npoBepsieMor
0 TpedoBaHMs

[TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOIN MPOTrpaMMBbl CPETHETO
o011iero oOpazoBaHus

Bnanenue mMeTonaMu 10Ka3aTelbCTB, alTOPUTMAMU PEILICHUS
3a/1a4y; yMeHue (pOpMyIHpOBaTh U ONEPUPOBATH NOHITUSIMU:
OIpeJIeNIeHNe, aKCHOMa, TE0OpEMa, CIEACTBUE, CBOMCTBO, TPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIBHBIC (DOPMYITHPOBKU; IPUMEHSATD UX;
ymMeHue GopMyIupoBaTh 0OpaTHOE U MPOTUBOIOJI0KHOE
yTBEPXKACHUE, IPUBOAUTH MIPUMEPHI U KOHTPIIPUMEDHI,
UCNOJIb30BaTh METO MaTEMaTUUYECKON UHAYKLINN; TPOBOAUTD
Jl0Ka3aTeNIbHbIE PacCyXACHUS TP PEIICHUHN 3a/]1a4, OLICHUBATh
JIOTMYECKYIO IIPABUIIBHOCTh PACCYXACHUI; yMEHHE ONIEpUpPOBAThH
HOHATHUSMU: MHOKECTBO, TIOJAMHOXECTBO, ONEepaIH HaJ
MHO>KECTBAaMH; YMEHHUE UCTOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapart JJisl OMCaHUs PEaJIbHBIX MPOIIECCOB U
SBJICHUH U MPH PEIICHUU 33]1a4, B TOM YHUCIIE U3 JPYTUX YYEOHBIX
MPEeIMETOB; YMEHHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBI3HBIHI
rpad, AepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U
OMMCBHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BaTh
rpadsl IpyU pelieHuu 3a1au

YMeHue onepupoBaTh NOHATHUIMHA: HATYPAIbHOE YHCIIO, LIEJI0E
YHUCJII0, CTENIEHD C LIEJIBIM MOKA3aTeNIeM, KOPEHb HATYPaJIbHOU
CTEIICHU, CTENEHD C PAIMOHATIBHBIM NTOKA3aTEJIEM, CTETIEHD C
NEeHCTBUTENBHBIM TTOKa3aTeseM, Jiorapudm urciia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YUCa, OCTATOK IO MOJYJIIO,
palMOHAIILHOE YUCJI0, UPPALlMOHAIILHOE YUCII0, MHOKECTBA
HATypaAJIbHBIX, UEIBIX, PAIMOHAIBHBIX, IEUCTBUTEIbHBIX YHUCEIL;
YMEHHE HCTO0JIb30BATh MPU3HAKU JIEIUMOCTH, HAUMEHbIIHMA
oOmuit 1enuTeIh U HaNMEHbIIIee 00IIee KpaTHOE, AITOPUTM
EBknmaa npu pelieHnu 3a7a4; 3HaKOMCTBO € Pa3IMYHBIMU
MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS, YMEHHUE BBITIOJIHSIThH
BBIYHMCJICHUE 3HAYEHUH U TpeoOpa3oBaHusl BRIPAKEHHI CO




CTENEHSIMU U Jiorapupmamu, IpeodpazoBaHus ApOOHO-
parroHaIbHBIX BRIPAKEHUH; YMEHHE OTIEPUPOBATH IOHATUSMHU:
MIOCTICIOBATEIBHOCTh, apupMETHIECKast POTPECCHUS,
reoMeTpHuUecKas porpeccus, 0eCKOHEYHO yObIBArOIIIAs
reoMeTpuyecKas Mporpeccus; yMeHue 3a1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMys1; yMEHHE OTIEpUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJIYJIb U pTyMEHT
KOMIUIEKCHOTO YHclia, popMa 3aIMCH KOMITJICKCHBIX YHCET
(reoMeTpuuecKasi, TPUTOHOMETpUYECKasi U anredpanyeckas);
YMETb MPOU3BOIUTH apu(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU YHCIIaMH; IPUBOAUTH TPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT; OTIEpUPOBATh MOHATUAMM: MaTpHIa 2X2 u
3X3, onmpenenauTens MaTPHUIlbl, TEOMETPUUECKUN CMBICI
OTIpEACTTUTEIIS

YMeHue onepupoBaTh MOHATUAMU: pALlUOHAJIBHBIE,
UppaLMOHAIBbHBIE, II0KA3aTENbHbIC, CTEIICHHBIE,
norapu(pMuYeCcKue, TPUrOHOMETPUUECKHUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPUPOBATH ITOHATUAMU:
TOKJIECTBO, TOXKAECTBEHHOE NpeoOpa3zoBaHUe, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUM U HEPABEHCTB,
PAaBHOCWJIBHOCTb YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE
pelaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [IOMOILBIO
Pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHMs, HEPABCHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATH YPAaBHEHUs, HEPABEHCTBA,
UX CUCTEMBI JUIs PELICHUS] MaTEMaTUUECKUX 3a/a4 U 3a1a4 U3
pa3IUYHBIX 00JacCTel HAYKU U peajbHOM KU3HU

YMeHne onepupoBath NOHATHAME: QYHKIHS, YETHOCTH (PYHKITHH,
NEPUOINYHOCTh (PYHKIIUHU, OTPAHUYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (PYHKIIMU, HAMOOIbIIIEE U
HauMeHblIee 3HaYeHus1 QYHKIMH HA IPOMEXKYTKE, HEIIPEPbIBHAS
(GyHKIMA, aCUMIITOTHI Fpaduka QyHKIMH, IepBas U BTOpast
NpOou3BOAHAS PYHKIIMH, TEOMETPUUECKUN U PUINUECKHUIT CMBICIT
POU3BOJAHOM, IEpBOOOPA3HAasi, ONPEEIEHHBIN HHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI Tpaduka GyHKIUU; YMEHUE
BBIYHCIIATh POU3BOAHBIE CYMMBI, IPOU3BEICHHUS], YACTHOI'O U




KOMMO3UINH (PYHKINH, HAXOUTh YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIMU; yMEHUE HAXOUTh IPOU3BOIHbBIE
AJIEMEHTApHBIX PYHKIUI; yMEHUE UCTIOIB30BATh MPOU3BOIHYIO
JUTSL UcclieIoBaHusl (YHKIIMM, HAXOIUTh HAaUOOJIbIINE U
HauMEHbIITNE 3HaYeHUs PYHKIINI; CTpOUTh Tpaduxu
MHOTOYJICHOB C MCIIOJIb30BaHUEM allllapara MaTeMaTHueCKOIro
aHalln3a; MPUMEHITh IPOU3BOIHYIO JJIs1 HAXO0XKICHUS
HAWIYYILIEro PEeIeHUs B MPUKIAIHBIX, B TOM YUCIIE COLIMATBLHO-
HKOHOMHUYECKUX U (PU3MUECKUX 33/1a4aX; HAXOUTh IUIOMAIN U
00BEMBI (PUTYP C TOMOIIBIO0 HHTETpaJa; IPUBOIUTH IPUMEPHI
MaTeMaTHYECKOTO MOJIEIUPOBAHUS C TTOMOIIBIO

b depeHunanbHbIX ypaBHEHUI

YMeHune onepupoBaTh NOHATUAMU: TpaPUK (PyHKIIMHU, 0OOpaTHAS
(GyHKUMSA, KOMIIO3ULMS (PYHKUUHN, TUHEHHAS (PYyHKUUSA,
KBajJpaTu4yHas QyHKUHUS, palliOHaIbHAs (PYHKIUS, CTEIEHHAs
(GyHKUHMSA, TPUTOHOMETpUYECKHe PYHKIUU, OOpaTHbIE
TPUTOHOMETpUUYECKHE PYHKIMU, TOKa3aTeIbHas U
norapupmuyeckas GyHKIUU; YMEHUE CTPOUTH IpaPUKU
U3yYEHHBIX (YHKIUH, BHITOIHATH IpeoOpa3oBaHus rpauKoB
(YHKIMH, NCIIONIB30BaTh TpaduKU I U3YUEHHS TPOLIECCOB U
3aBHCUMOCTEH, IIPU PEIICHNH 3a]a4 U3 IPYTHX YUYEOHbIX
OPEeIMETOB U 33]1a4 U3 peaIbHOM JKU3HH; BBIpaKaTh (OpMyJIaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMM; HCIIOJIb30BAaTh CBOKCTBA U
rpaduku QyHKUNN AJ pelieHus] ypaBHEHUH, HEPaBEHCTB U
3aJa4 ¢ napaMeTpamu; U300pakaTh Ha KOOPIMHATHON INIOCKOCTH
MHOYECTBA PEILICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOIICHTHI, IOJIM U YaCTH, Ha JIBIDKEHUE, PaO0Ty, CTOMMOCTD
TOBapOB M YCIYT, HAJIOTH, 3a/1a4¥ U3 00JIaCTU yIPABIICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIIATh BBIPAKECHMUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI 0 YCIOBHUIO 3aJ1auH,
UCCJIEZIOBATh MOJTYUYCHHOE PEIIEHUE U OLICHUBATh
paBAONOA00OHOCTh PE3yJIbTaTOB; YMEHUE MOJIETUPOBATh
peanbHbIe CUTYaIlMHU Ha sI3bIKE MATEMATHUKH; COCTABIISATh
BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3a/1a4M, UCCIIEJIOBATh NOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHHEM




anmnapara anreOpbl, UHTEPIPETUPOBATH MOJIYYSHHBIA PE3yIbTAT

YMeHue onepupoBaTh NOHATUSMU: CPEAHEE ApU(PMETHUECKOE,
MearaHa, HauOoJblllee U HAaMMEHbIIIee 3HaYEHUs, pa3Max,
JUCIIEpCHsi, CTAHJAPTHOE OTKJIOHEHUE YUCIOBOIO HAb0Pa;
yMEHUE U3BJIEKaTh, UHTEPIPETUPOBATH HH(OPMAIHUIO,
NpEICTaBICHHYIO B TabIuUIax, Ha [uarpaMmmax, rpadukax,
OTPaXKAIOIy CBOMCTBA PEAJIBHBIX MPOLECCOB U SIBJICHUM;
HpPEACTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOIHIl U AUarpamm;
UCCIIE0BAaTh CTATUCTUYECKHUE TaHHBIE, B TOM YHUCIIE C
NpUMEHEHUEM IpapUuecKUX METOJOB U FIEKTPOHHBIX CPE/CTB;
rpauyecKu UCCIe0BaTh COBMECTHBIC HAOIIOACHUS C TOMOIIBIO
IYarpamMM pacCerBaHUs U JUHEWHOU PErpeccuun

YMeHne onepupoBaTh NOHATUAMU: CIy4YalHBII OIBIT U
clly4aiiHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHUS; YMEHUE
BBIUUCIISITH BEPOSITHOCTh C UCIIOJIb30BAHUEM TpaUIecKux
METO/I0B; IPUMEHSTH (POPMYJIbI CIIOKEHUS U YMHOKEHHUS
BEPOSITHOCTEN, (DOPMYJITy MOJTHOU BEPOSATHOCTH, (POpMYITy
bepuymnu, koMOMHaTOpHBIE (PAaKTHI U POPMYJIbL; OLIEHUBATH
BEPOSITHOCTU PeaJIbHBIX COOBITHI; YMEHHE ONIEPUPOBATH
HNOHATUSIMU: CIy4yaiiHas BEJIMUMHA, paclipeiesieHue
BEPOSITHOCTEN, MATEMAaTUYECKOE OKUJAaHUE, TUCTIEPCUS U
CTaHJIaPTHOE OTKJIOHEHUE CIIy4aliHON BEJIMYUHBI, QYyHKIUH
pacnpeneneHus U IIIOTHOCTH PaBHOMEPHOT O, TIOKA3aTEIIbHOTO U
HOPMAJILHOTO PacipeesICHUI; YMEHUE UCIIOJIb30BaTh CBOMCTBA
U3YYEHHBIX PACIPEACICHUN IS PEIICHU 3a/1a4; 3HAKOMCTBO C
HOHATUSMU: 3aKOH OOJIBIINX YKCEN, METO Il BHIOOPOYHBIX
WCCJIEI0BAHNI; YMEHHUE IPUBOAUTH PUMEPHI MPOSIBICHUS
3aKOHA OOJIBIINX YMCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHUE ONEPUPOBATH NOHATUSAMU: COUETAHUE,
NEPECTAHOBKA, YACIIO COYETAHUH, YUCIIO MEPECTAaHOBOK; OMHOM
HproTOHA; yMeHrEe NPUMEHSATh KOMOMHATOPHBIE (PAKTHI U

paccy KJIeHus JUIsl pelIeHus 3a/1a4; OLICHUBATh BEPOSITHOCTU
pealIbHbIX COOBITUI; COCTABIIATh BEPOSATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTaT

YMenue OIICpUPOBATH MMOHATHAMU: TOUYKA, IIpsAMast, IJIOCKOCTD,
IMPOCTPaHCTBO, OTPEC3O0K, JIyd, BEJIMYHMHA yIJIa, IIOCKUM YroJi,




JIBYTPAHHBIN YroJj, TPEXTPAHHBIN YTOJl, CKPEIIUBAOIINECS
IIPsIMBIE, TAPAJUIEIBHOCTD U NEPIICHAUKYIAPHOCTD IPSIMBIX U
IUIOCKOCTEH, YOl MEXAY NPAMBIMH, YTOJI MEXKIY IIPAMOU U
IJIOCKOCTBIO, YIOJI MEKIY IIJIOCKOCTSAMM, PACCTOSHUE OT TOYKU
IO TUIOCKOCTH, PACCTOSHUE MEXKY NPSAMBIMHU, PACCTOSIHUE MEXKILY
IJIOCKOCTSIMM; YMEHHE UCIIOIb30BaTh IIPU PELICHUH 3a/1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI TNIAHUMETPUN; YMEHHE OILICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJIEIIN C IIOMOLIBIO TEOMETPUUECKUX TTOHATUN
Y BEJIMYUH, PELIaTh CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a1a4u
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YMeHnune onepupoBath NOHATHIMU: IOMAAL PUTYPHI, 00bEM
(Gurypbl, MHOrOrpaHHUK, TPAaBUIBHBI MHOTOTPaHHUK, CEUYCHUE
MHOTOTpaHHHKA, Ky0, Mapaiienenume, pu3Ma, MupaMuia,
¢urypa u moBepXHOCTh BpaIllEHUs, IUIUHAP, KOHYC, map, chepa,
TUIOIIAb CEPHI, MITOMAAb TOBEPXHOCTH MUPAMHUIBI, TPU3MBI,
KOHYCa, WINHAPa, 00BEM Ky0a, IpIMOYTOJIbHOTO
napasuiesenuIe ia, MMPaMHUIbl, TPU3MBI, IUINHIPA, KOHYCA,
mapa, pa3BépTKa MOBEPXHOCTH, CEUECHUS KOHYCa U IUINHIIPA,
napajiesibHble OCH WM OCHOBAaHUIO, CEYSHHE IIapa, TNIOCKOCTh,
Kacarolascsi cpepbl, LIUINHIPA, KOHyCa; YMEHUE CTPOUTD
CeueHHEe MHOTOTpaHHUKa, N300paxaTb MHOTOI'PaHHUKHU, QUTYPbI
Y TIOBEPXHOCTH BPAILICHUS, UX CEYCHHUSI, B TOM YHUCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHITh CBOMCTBA
TeOMETPUUYECKUX (PUTYP, CAMOCTOSTENHEHO (POPMYTUPOBATH
OTpeeNeHNs N3y4aeMbIX (UTYP, BELABUTATh TUIIOTE3HI O
CBOMCTBAxX M MPU3HAKAX T€OMETPUUYECKUX (PUTYp, 00OCHOBHIBATH
WIN OTIPOBEPTraTh MX; YMEHHE MTPOBOANTD KiIacCUPUKALINIO (PUTYp
M0 Pa3IMYHBIM MTPU3HAKAM, BBITIOIHIATH HEOOXOIUMBIE
JIOTIOJTHUTETBHBIE TIOCTPOCHUS
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YMeHue onepupoBaTh MOHATHSAME: IBIKEHUE B IPOCTPAHCTBE,
napasuieJIbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
IPOCTPaHCTBE, TOBOPOT, IpeoOpazoBaHue MoA00Ous, OT00HbIE
(Guryphl; yMEeHHE pacro3HaBaTh PaBHbBIC U MOAO0HBIC (GUTYPHI, B
TOM YHCJIC B IPUPOJIE, HICKYCCTBE, apXUTEKTYypE; UCTIOIH30BaAThH
reOMETPUUYECKHE OTHOIICHHUS TIPH PEIICHUH 3a]1a9; HaXOUTh
r€OMETPUYECKUE BEIMYUHBI (JUIMHA, YTOJ, IJI0MA b, 00bEM) IPH




peIIeHnH 331249 U3 JPYTUX Y4eOHBIX MPEIMETOB U U3 PEabHOMN
KU3HU; YMEHNE BBIUUCIISITh TEOMETPHUUECKHUE BETTMUMHBI (IJIMHA,
yTOJI, TUIOIIA b, 00BEM, TUTOIIAIh TOBEPXHOCTH ), UCIIONIB3YS
U3y4eHHbIC (POPMYIIBI U METOJIBI, B TOM YHCJIC: TUIOMIA Th
MOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, [IHJIUHAPA, TUIOMIATh
cdepsl; 00BEM KyOa, IPSIMOYTOJILHOTO MapaslieIenue ia,
MUPAMUJIBI, TTPU3MBI, IIWIMH]IPA, KOHYCA, IIapa; YMEHUE HAXOIUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOPA HA YUCIIO0, PA3TI0KEHNE
BEKTOpa 10 0a3ucy, CKaIsipHOE MPOU3BEICHNE, BEKTOPHOE
MPOM3BEICHUE, YTOJI MEXKIAY BEKTOPaMHU; YMEHHUE UCITOIb30BATh
BEKTOPHBIN U KOOPJIMHATHBIA METO, IJISl PEIICHUS
TEOMETPUYECKUX 3a/1a4 U 3a7a4 IPYyTuX YYEOHBIX MPEIMETOB
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YMeHue BBIOMpaTh MOAXOAAIINI METO AJI PELICHUS 3a1a4H;
ITOHMMAHUE 3HAYNMOCTH MAaTEMATHUKHU B U3yUYEHUHU IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SABJICHUI; YMEHHE PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB MaTE€MAaTUKU B UCKYCCTBE, YMEHHUE
IIPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U
MHUPOBOM MAaTEMaTUYECKON HAYKHU




INEPEYEHD SJIEMEHTOB COAEPXAHWA, IIPOBEPAEMbBIX HA EI'D

1O MATEMATUKE
Koa | IIpoBepsiemblii 3JIEMEHT COIEPKAHUS
| YHucna 1 BBIYUCIICHUSA
1.1 Harypanbnsbie u uesnble uyncina. [IpuzHaku 1eIMMOCTH LENBIX YHACEIT
12 Panmonanpubie yncna. OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH, IPOLIEHTHI,
' OeCcKOHEYHbIE TIepUoAnYECcKre Apodu
13 ApubdmMerrnyeckuii KOpeHb HATypalbHOU cTeneHu. [leficTBus ¢
' apu(pMeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTEIEHU
14 Crenens ¢ uenpimM nokaszareneM. CTeneHs ¢ paluoOHaIbHbIM TOKA3aTEIEM.
' CBoiicTBa CTCIIEHH
L5 CuHyC, KOCMHYC ¥ TaHT'€HC YUCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOIO apryMEHTa
1.6 Jlorapudm uncna. JleciTuuHble U HaTypajibHbIE JTOrapu(Mbl
JleiicTBUTENbHBIE YKCHA. ApU(PMETUYECKHE ONIEPAIH C IEHCTBUTEIbHBIMU
1.7 yuciamu. [Ipubnmx€HHbIE BEIUUCIEHUS, IPABUIIA OKPYTIIEHUS, TPUKUIKA U
OLICHKA PE3YJIbTATAa BBIYUCIEHUN
1.8 [IpeobpazoBaHue BhIpAKEHUN
1.9 KommuiekcHble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-palMOHANIbHBIE YPABHEHHUSI
2.2 HppaunonanpHble ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHEHUS
2.4 [TokazaTenbHble U TorapuPMUUECKUE YPaBHEHHUS
2.5 [enbie 1 qpoOHO-paIMOHAIbHBIC HEPABEHCTBA
2.6 HNppanronansHble HEPABEHCTBA
2.7 Iloka3aTenbHbIE U JIorapuPMUUECKUE HEPABEHCTBA




2.8

TpuronoMmerpuyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10 | YpaBHeHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuna cuctemsbl JIMHEMHBIX ypaBHEHUN. OnIpeaenuTeNb MaTPULbI
3 @yHKIMYU U rpaduKu
@OyHKIws, crocoOs! 3aaanust GyHkiuu. ['paduk pyakimu. Bzaumuo
3.1 obOpatHbie PyHkIN. UETHBIC 1 HeYéTHBIC PyHKIMH. [leprognueckue
byHKIANA
OO6nacTh onpeneneHus: 1 MHOXKECTBO 3HaUeHn PpyHkiuu. Hynu ¢yHKmm.
19 [TpomexyTku 3HaKONOCTOAHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHH.
' MakcumyMbl 1 MUHUMYMBI (pyHKITMH. Hanbobinee n HauMeHbIee
3HauYeHHE (DYHKIMH HA POMEXKYTKE
13 CrernenHast QyHKIUS ¢ HATYpaJIbHBIM U LIETBIM MMOKa3aTeneMm. E€ cBolicTBa
' u rpaduk. CBolicTBa U rpaduK KOPHS 1-0M CTEIIEHU
34 Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TpadUKu
3.5 [Toka3arenbHast u norapudmMuyeckast PyHKIUU, UX CBOWCTBA U rpauKu
16 Touku pa3peiBa. AcumnToTsl rpadukoB ¢pyHKuud. CBoMCTBA PYHKIIUH,
' HEIpPEPbIBHBIX HAa OTPE3KE
3.7 ITocaenoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEN
18 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. opmya CI0KHBIX
' IPOIIEHTOB
4 Havama marematrueckoro aHaimsa
4.1 [IpousBoanas ¢ynkuuu. [IponsBoaHbIC AI€MEHTAPHBIX PYHKITUN
[IpumeHeHue nporu3BOAHON K UCCIAEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. Haxox/ieHne HanboJbIero 1 HAMMEHbIIEro 3HaYeHUS
GyHKIMM Ha OTPE3Ke
4.3 IlepBooOpaznas. MHrerpain




MHoxecTBa 1 JIOTHKA

5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenbHasi CTATUCTHUKA

6.2 BeposatrHocTb

6.3 KomOunaropuka

7 I'eomeTpus

7.1 Durypsl Ha IIIOCKOCTU

7.2 IIpsiMBbI€ M MIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU

7.4 Tema 1 TOBEPXHOCTH BPAILCHUS

7.5 KoopaunaTel 1 BEKTOPBI




