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MNOACHUTEJIBHASA 3AIINCKA

VYuebHslil kype «Anredpa U Hayaia MaTeMaTUYECKOr0 aHan3ay SIBIISIETCS
OJIHMM W3 HanOoJiee 3HAYMMBbIX B MPOrpaMMe CPEIHEro 00Iero oopa3oBaHus,
IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00€CIIEYMBAET UHCTPYMEHTAIbHYIO 0a3y s
U3Y4YEHUS BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPyrod CTOpPOHBI,
dopMupyeT JIoruyecKoe U aOCTPAKTHOE MBIIUICHUE 00YyJaloINXcs Ha YPOBHE,
HEOOXOAMMOM JUIsl OCBOCHHS HMH(POPMATHKH, OOIIECTBO3HAHUSA, HWCTOPUH,
CJIOBECHOCTH M JAPYIMX JIHUCUMIUIMH. B pamkax JaHHOro y4yeOHOro Kypca
oOyyJaroniecsi OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpasi popMyJIUpPYET CBOU JOCTHUKEHHS B MaTeMaTHIECKOH opMme.

VY4eOnbIil Kypc anreOphl M Ha4all MATEMAaTHYECKOTO aHAJIN3a 3aKIaIbIBaeT
OCHOBY JUIsl YCIELIHOTO OBJIAJEHUS 3aKOHaAMH (PU3MKH, XUMHUHU, OMOJIOTHUH,
NOHUMAaHUSl OCHOBHBIX TEHIEHUMN pPa3BUTHS 3KOHOMHKM W OOILECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS AAJIbHEHUILEro
oOpa3oBaHHMsI W B NIOBCEAHEBHOM XKU3HH. B TO e Bpems OBIaJeHHE
aOCTpakTHBIMU M JIOTHUYECKH CTPOTUMHU KOHCTPYKUMSAMH aiureOpel |
MaTEMaTUYECKOI0 aHaJIW3a pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, TOKa3bIBATh YTBEPKACHUS C MOMOLIBIO WHIYKLINN
U pacCyJaTh JEAyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3ALUIO,
abcTparupoBaHMe€ W aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBIIIJIEHUE.

B xozne nzyuyenust yueGHOro Kypca «Anredpa u Hauajga MaTeMaTHUYECKOTO
aHaJIM3a» 00ydYarouecs MOdy4yaloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 3a/1a4,
CaMOCTOATENIbHOTO  TOCTPOEHHUSI  MAaTeMaTHYEeCKUX  MOJENIEd  peallbHbIX
CUTYAalLlMi, HUHTEPNPETALNN MOJYUYECHHBIX PELICHUH, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHbIif Kypc 0051a7aeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOPBI peanu3yeTcss Kak dYepe3 y4eOHbId MaTepual, CIOoCOOCTBYIOIIMMA
(GbopMUpPOBaHNIO HAYYHOT'O MHPOBO33PEHHS, TaK U uepe3 crnernupuky ydeOHOH
NESATENbHOCTH, TPEOYIOMEH NPOJOJIKUTEIBHON KOHUEHTPAMM BHHUMAHMS,
CaMOCTOATEJIbHOCTH, AKKYpPaTHOCTH W OTBETCTBEHHOCTH 33 IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HayajgaM MaTeMaTHYeCKOIro
aHaJIM3a JISKUT JeATEIbHOCTHBIN NIPUHIIMI O0yUYEHUS.

B crpykrype ydeOHOro kypca «Anredpa W Hayajla MaTeMaTUYECKOIO
aHAIM3a» BBIACIEHBl CIEAYIOUME COAEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yncna wu  BbluMCHeHUs», «DyHKIMH U rpadukm», «YpaBHEHHS U
HEpaBeHCTBa», «Havaia MaTeMaTnyeckoro aHainsay, «MHOKECTBA U JIOTHKAY.
Bce OCHOBHBIE COAEpPKATEIBHO-METOAUYECKUE JIMHUM HM3Y4aloTcsd Ha
NPOTSHKEHUU ABYX JIET OOy4YeHUS Ha YPOBHE CpPEIHETO OOIIEero oOpa3oBaHUS,
€CTECTBEHHO JOIOJIHIA APYT APYTra U MOCTEINIEHHO HACHIASICh HOBBIMU TEMaMU
U pasgenamu. J[aHHBIA y4yeOHBIM Kypc SBIISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e COAEp)KaHWE HECKOJIbKUX MaTeMaTH4YEeCKUX JIHCLMILINH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MATEMaTUYECKUA aHalUu3, TEOPHs
MHOXXECTB, MaTemaTudeckas Jiornka u japyrue. [lo Mepe Toro kak
oOyyaroluecs: OBlaIeBalOT BCE O0Jiee MMPOKUM MAaTeMaTUYECKUM amnmnapaTom,
y HUX IOCJIEOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEAJbHOM  CUTyallud, NPUMEHSITh 3HAHMS,



NOJIyYEHHBIE MPU U3YYEHUH Y4E€OHOro Kypca, [UIsl PELIEHUsS CAMOCTOSTENbHO
chOopMyJIMPOBAHHON MAaTeMaTHYEeCKOW 3aJaud, a 3aTeM HWHTEePIPETHPOBAThH
CBOU OTBET.

CopepxarenbHo-MeToANYECKass JIMHUA  «Yucna W BBIYMCICHUSD)
3aBepiaer (POPMUPOBAHHE HABBIKOB HMCIOJIb30BAHMS JTE€UCTBUTENIBHBIX YHCET,
KOTOpoe ObLIO HA4aToO Ha YpOBHE OCHOBHOIO 001iero oopasoanus. Ha ypoBHe
cpemHero oOmiero oopasoBaHusi 0co00€ BHUMaHUE yAENsSeTCsS (OPMUPOBAHUIO
HABBIKOB PAallMOHAIbHBIX BBIYMCIICHWW, BKIIOYAIOIUMX B C€0s HCIOIb30BAHUE
pa3iauuHbIX (OpM 3amucH YHUCHIa, yYMEHHE [eNaTh MPUKUAKY, BBINOIHATH
npuOIKEHHBIE BBIYUCIICHUS, OIICHUBATh YMCIIOBBIE BBIpa)KEHHUS, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYarOIIMMCS MHOXKECTBa
HATypaJbHBIX, LEJIBIX, PALIMOHAIBHBIX U JIEUCTBUTEIBHBIX YUCEN JOMOIHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM U3 3THX MHOYKECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE €My CHEIU(PUUECKHE 3aJaddl U Olepaluu:
JICJICHHE HaIleJIo, ONEPUPOBAHUE OCTATKAMU HAa MHOYKECTBE LIEJbIX YHUCEN,
0co0Oble CBOMCTBA paIlMOHATIBHBIX U UPPALMOHAIBHBIX YMCEN, apu(METHIECKIE
ONepalny, a TAKXKE U3BJICYEHUE KOPHSI HATYPAJIbHOW CTENEHUM HAa MHOYKECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogaps MocienoBaTeIbHOMY pPacIIMPEHUI0 Kpyra
UCIIOJIb3yEMBIX YHCEJl U 3HAKOMCTBY C BO3MOYKHOCTSIMU WX NPUMEHEHUS IS
pellleHrsl pa3IUYHbIX 3a4ad  (HOpMHUpYETCs TMPEACTaBIECHHE O EIUHCTBE
MaTEMaTUKH KaK HayKd U €€ poJii B MOCTPOEHUU MOJIEIEN peaJbHOro MHpA,
HIMPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCA HA MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUSs, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl MpeayCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibTaTe O0O0ydYarolluecs OBJIAJIEBAIOT pPA3JIMYHBIMM METOAAMH PELICHUS
palMOHAIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTENIbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj]ady,
cozepxamux napamerpsl. [lodydeHHble yMEHMS HIMPOKO HCIOJIB3YIOTCS IpPH
UCCIIEIOBaHUM  (QYHKUMH C TOMOIIBI0O MPOU3BOJHOM, TIPHU  PEIICHUU
OPUKIAJHBIX 3a/Jad M 3aad Ha HaXO0XJACHUE HanOOJIbIIMX W HAaUMEHBLINX
3HaueHUi QyHKIUK. JlaHHAs conepkaTenbHAas JIMHUS BKIIOYAET B Ce0sl TakxKe
¢dopMupoBaHruEe yMEHHUI BBIIOIHATH PacuéThl MO (GopMmyiiaM, Mpeodpa3oBaHUs
palMOHAIBHBIX, WPPALHOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUH, a
TaK)Ke BBIPAXXCHUM, COJIEPKaAINX CTENeHH U Jorapudmel. biarogapst usyueHuro
anreOpanvyeckoro  marepuana  MPOMCXOAUT  JalbHEWIee  Pa3BUTHE
AITOPUTMHUYECKOTO0 U a0CTPAKTHOIO MBILUIEHUS O00ydaromuxcs, (GOpMHUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyXIEHUH, pabOThl C CHUMBOJBHBIMU (opMamu,
IPEICTaBICHUsS 3aKOHOMEPHOCTEH W 3aBUCUMOCTENl B BHJIE PABEHCTB U
HepaBeHCTB. Aunrebpa npeanaraet 3Qp¢GeKTUBHbIE WHCTPYMEHTHI JJISl PeLICHHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAIHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxartenbHo-MeToAn4YecKass JIMHAA «DYHKIUMU U TpaQuKH» TECHO
NEepeIIeTaeTCs ¢ APYTUMHU JTUHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3a1a€T MOCIEIOBATEIBHOCTh M3ydeHUs Mmarepuana. IM3ydyenue
CTETNICHHOM, TOKa3aTeNbHOM, JOrapu@MUYECKOM U TPUTOHOMETPUUYECKUX
GyHKINNA, UX CBOMCTB M TPadUKOB, WCIONB30BaHWE (YHKIIUNA IS PEIICHUS
3a/a4 U3 IPYruX Y4eOHBIX MPEAMETOB U PEabHON JKU3HHU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PELIEHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHMAHHME YJENsAeTcs (POPMHUPOBAHUIO YMEHHS BBIpaXaTh
dopMynaMu 3aBUCUMOCTH MEXIY pAa3IWNYHBIMUA BEIUYMHAMH, HCCIIEIOBAThH



noJyuyeHHbIe (PyHKLINHU, CTPOUTH UX Tpaduku. MaTepuan 3Toil comepxKaTenbHOMN
JMHUM HAalLEJIEeH HAa Pa3BUTHE YMEHHI M HAaBBIKOB, MO3BOJISIOLIUX BBIPAKATH
3aBHCHUMOCTH MEXJy BEIMUYMHAMU B pa3IU4YHON (opme: aHATUTHYECKOH,
rpaduyeckoif u cimoBecHOM. Ero wu3yueHue crnocoOCTBYET Ppa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJICHHSI, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AIUH,
VCIIOJIb30BAHUIO AHAJIOTUH.

CopepxartenbHas JnHHs «Havyaia MaTeMaTHYECKOro aHaIN3a» MO3BOJISET
CYIIECTBEHHO pAacCUIMPHUTh KPYr KakK MaTeMaTHYeCKUX, TaK W MPUKIATHBIX
3a/1a4, JOCTYIHBIX OOYYarolMMCs, TaK KaK y HUX MOSABIISIETCS BO3MOXHOCTb
CTpOUTH TpadUKH CIHOXKHBIX (YHKIUH, OMNPEAeNaTh HX HauOOJbIINEe U
HaMEHbIIINE 3HAYCHUS, BRIYUCIATD IUIOMIAIU PUTYp U 0ObEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpEHHUS MpolieccoB. JlaHHas colepkarenbHas JIMHAS OTKPbIBAET
HOBBIE BO3MOXHOCTH TIOCTPOEHHMS MATEMATHYECKHX MOJENEH pealbHbIX
CUTYallMii, MO3BOJIAET HAXOJWUTh HAWIIy4IlEe PEIICHHE B MPUKIAIHBIX, B TOM
YUCJIE€ COLUMAJIbHO-3KOHOMUYECKHX, 3aJadaX. J3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOTO  aHaju3a  CHOoCcOOCTBYeT  pa3BUTHIO  aOCTPAKTHOTO,
(opMaNbHO-IOTMYECKOTO U KPEATHBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHMA
pacno3HaBaTh MPOSBIECHHA 3aKOHOB MATEMATHKM B HAayKe, TEXHHUKE U
uckyccre. O0yyaroniyecs: y3HaoT O BBIJAIONINXCS pe3yJbTaTaX, MOJyYEeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpaXx.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTUKA» BKIFOYAET
B ce0sl dJIEMEHTHl TEOPUH MHOXKECTB M MaTeMaTUYECKOM JOruKu. TeopeTuko-
MHO>KECTBEHHbIE ~MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIbHOM
MaTeMaTUKH U MpeAjaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONIHII
BCE pa3lenbl MaTreMaTUKM MW €€ MPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE JUCUUIUIMHBI U UX NPUIOKEHUA B eauHoe nenoe. [loaromy
B&XXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHMATh  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJb30BaTh €ro i
BBIPAKEHUS CBOMX MbICHE. J[pyrMM Ba)XHbIM NPHU3HAKOM MATEMAaTHKH Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM W
CIIEIOBAaHUE  ONPENEIEHHBIM  MpaBWJIaM  IOCTPOEHUS  JTOKa3aTeJIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI OO0Yy4YaloIIHUXCs, MO3BOJIIET UM CTPOUTh CBOM
pacCyXJIeHHss Ha OCHOBE JIOTMYECKHX HpaBWwi, (QOPMUPYET HABBIKU
KPUTUYECKOTO MBIILICHUS.

B yueOHOM Kypce «Anredpa W Hayala MaTeMaTHYECKOIO aHAINA3a)»
IPUCYTCTBYIOT OCHOBBI MaTEMaTUYECKOIO0 MOJEIUPOBAHNUS, KOTOPBIE MPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIENEH pealbHbIX
CUTyallul, HCCIEAOBAaHUSA STUX MOJENEH C MOMOIIbIO ammapara aiareOpbl H
MaTEMaTUYECKOTO AHAIM3a, UHTEPIIPETAMHU MMOTYYEHHBIX pe3yJbTaToB. Takue
3a/laHdsl BIUIETEHBl B KaXIbld M3 pPa3[eloB MPOrpaMMbl, IOCKOJIBKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCS sl PEelIeHUs! MMPUKIIAIHBIX
3amay. [lpm pemeHunm peanbHBIX NPAKTUYECKUX 3a7ad  o0ydaroluecs
pa3BUBAIOT  HAOJIOAATENBHOCTh, YMEHHE HAaxXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBarTbCs, MCIOIB30BATh aHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobsemMy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX
3aJ1a4 OpraHu3yeTcs B MPOIECCe U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa
Y Ha4ajla MaTEMaTUYECKOTO aHAIN3a.

Ha wusyuenne yuyeOHOro kypca «Ainredpa U Hayajga MaTEeMaTUYECKOTO
aHanu3a» otBogutcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEJEN0), B
11 xnacce — 136 yacoB (4 yaca B HEJEIO).



COJEP XAHME OBYYEHUA
10 KITIACC

Yuciia ¥ BIYMCICHUSA

Parmmonansubie uncia. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue Apoou. [Ilpumenenue npoOelt u MPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3aJad W3 PA3JUYHBIX OTpaciaed 3HAHUW U PEATBbHOU
KU3HHU.

JlerictBuTenbHbple 4yncia. PanuoHanbHble M MPPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTENBHBIMH  YUCIaMHU. MOIyJb
JNEUCTBUTENBHOTO 4Yucia U ero cpoiicTBa. [IpuOnuxEHHbIE BBIUUCICHUS,
IIPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTATa BEIYUCICHUM.

Crenenp c wensiM nokaszareneM. buHom Herorona. Hcnosb3oBaHue
HNOIXOJAIIe (OpMBI  3amUCH  JACUCTBUTEIBHBIX YHCEN JUIA  PEUICHHS
IIPAKTUYECKUX 33/1a4 U IIPEJCTABICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €TO CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa jorapudma. JlecaTnyHbie M HaTypajabHbIC
J0Tapu(PpMBI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YpaBHEHUs U ypaBHEHHUsI-CclIeACTBUA. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS LIETBIX U APOOHO-PAIMOHATIEHBIX YPAaBHEHUH
Y HEPAaBEHCTB. MHOIOYIEHB! OT OJHOW IEPEMEHHOM. JleleHrne MHOTO4YIeHa Ha
MHOIO4YJI€EH C ocTratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kordpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUsI YUCIOBBIX BBIPAKEHUM, COJIEPKAILINX CTENEHU U KOPHH.

WppannoHaneHble  ypaBHEHHS. OCHOBHBIE ~ METOABI  PELICHUS
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHbIX
YPaBHEHHM.

[Ipeobpa3oBanue BbIpaXeHHH, COepIKaLUX Jorapu(pMbl.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHbIE  METOJBl  PEIICHUS
aorapu(MUYECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIIbI. [TpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUI. Pemmenne TPUTOHOMETPHUECKUX
YPaBHEHHM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHU. MaTpula CUCTEMBbI JMHEMHBIX
ypaBHeHHi. OrnpenenuTens MaTpuilbl 2X2, €ro reoMeTpUYecCKUd CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OINPEHCIIUTENS I
pELIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUU. PelieHne npuKIagHbIX 3a1ad C
MIOMOIIBKD CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBanue mNOCTPOECHHOU
MOJIEJIN C MIOMOIBIO MAaTPULL U ONPEICIIUTENEH.

[TocTpoenne MaTeMaTUYECKUX MOAEIEH PEATTbHOM CUTYallMU C MOMOILBIO
YPaBHEHUW W HEPABEHCTB. [[puMeHEHne ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTell HayKU U PEealbHOU
AKU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa, crnocodbl 3ananus (yHkuuu. B3ammao oOpaTHble (QYyHKIUU.
Komnozumus ¢ynkmuit. I'padux dyHkimn. DneMeHTapHble MpeoOpa3zoBaHUs
rpadukoB QpyHKIUH.

Ob6nacTh omnpenesaeHust © MHOKECTBO 3HaueHu ¢pyHkiuu. Hymu Qyskuun.
[IpoMexyTku  3HAKOMOCTOSIHCTBA.  UETHble ¥ HEY€THBIE  (DYHKUUU.
[lepuognueckne  ¢pyHkumu.  [IpoMexxyTKM  MOHOTOHHOCTH  (DYHKLHH.
Maxkcumymbl 1 MUHUMYMBbI (pyHkuuu. HanOomnbliiee 1 HauMeHblIee 3HAYCHUS
(GYHKIIMH Ha TPOMEKYTKE.

Jluneitnas, KBagpaTuyHas W APOOHO-THHEHHAS (DYHKIMH. DJIEeMEHTapHOE
UCCJIEIOBAHUE U ITOCTPOEHUE UX IPAPHUKOB.

CrenenHast GyHKIIMS C HATYPaJbHBIM U LIEJBIM MOKa3zareneM. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduK KOpHS N-Od CTEMEHU Kak (PYHKIHH OOpaTHOMN
CTENIEHU C HaTypaJbHbIM ITOKA3ATEIEM.

[TokazarenbHast U norapupmMudeckas GyHKIUU, UX CBOWCTBA U TpauKu.
Hcnonp3oBanue rpadgukoB GyHKIHHA 715 pEIICHUS YPaBHEHUH.

TpuroHomerpruyeckass OKpPYKHOCTb, OINpPEAEIEHUE TPUTOHOMETPHYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

@DyHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IPOLIECCAX W SBJICHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEa0BaTeIbHOCTEH. MeTo
MaTEeMaTUYECKON WMHIYKUHWU. MOHOTOHHBIE U OrpaHUYCHHbIE
1ocJIe0BaTENbHOCTH. VIcTOpHSI BOBHUKHOBEHUSI MaTEMAaTUYECKOIO aHAIN3a KaK
aHayM3a 0ECKOHEUHO MAaJIbIX.

ApudmeTrnueckas W TeoMeTpHuUecKas mporpeccuu. beckoHedHO
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccuu. JIMHENHbIM M 3KCIIOHEHIMAIBHBIN pocT. Yuncio
e. @opMyiia CIIOKHBIX MPOLIEHTOB. VCHoab30BaHNe MPOrpeCCUU AJI PELIEHUs
peanbHbIX 3a]1a4 NPUKIIATHOTO XapaKTepa.

HemnpepriBable (yHKIIMM W WX CBOWCTBA. TOYKU pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHknuii. CBolicTBa (DYHKIHI HEMPEPHIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JJI1 pELIEHUs HEpaBeHCTB. [IpuMeHeHne CBOWMCTB HENPEPBIBHBIX
byHKIUNA U1 penieHus 3a1a4.

Ileppas u  BrOpas  mpousBoaHble  (ynkuuu.  OmnpeneneHue,
reOMETpUYeCKUd W (U3MYECKUH  CMBICT  TIPOU3BOAHON.  YpaBHEHHE
KacaTtenbHOH K TpaduKy QyHKITUH.

[IpousBogHble  3neMmeHTapHbIX  (QyHKumil. IIpousBoaHas  cymMBbl,
IPOU3BEICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHHA.

MHo:xecTBa U JIOTMKA

MHOX€eCTBO, omepalnuyd HaJl MHOKECTBAMM M WX CBOWCTBA. /[nmarpaMmsbl
Oiinepa—Benna. I[lpuMeHeHuE TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUS PEAIbHBIX MPOLECCOB U SBJICHUI, NMPU PEMICHUM 3a1a4 U3 JPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUECKOTO 00BEKTa, CIEICTBUE,
JI0Ka3aTeJbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KIIACC



Yuciia ¥ BIYMCICHUSA

Harypaneuble u wnenbsie uucna. [IpuMeHeHrne NpU3HAKOB JEIMMOCTH
IENIBIX YuceN, Hanbompmuii oomuii nenutens (nanee — HOJl) m HanMenbimee
obmee kpatHoe (nanee — HOK), octaTkoB o moayinto, anroputMa EBknnna st
pelIeHus 3a1a4 B LEJIbIX Yucax.

KommekcHble uncna. AnreOpanyeckass U TPUTOHOMETpUYECKAsT (POPMBI
3aMucy KOMIUIEKCHOTO 4Yucia. Apu(pMETHUECKHUEe ONepaii ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHMCEJI Ha KOOPAMHATHOM IUIOCKOCTH.
@opmyna MyaBpa. KopHm n-oM crenmeHM U3 KOMIUIEKCHOTO —4YMCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YWCeN  JUIsl  pemieHus  (QU3M4eckux u
r€OMETPUYECKUX 3a]1a4.

YpaBHeHMS U HEPABEHCTBA

CucreMa W COBOKYIHOCTh YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPHUYECKHX YPaBHEHMH C  MOMOUIBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemenne TPUTOHOMETPHUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJbl pEHIEHUS IOKa3aTeJIbHBIX M JIOTapu(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUsI CUCTEM M COBOKYITHOCTEH pallMOHAJBHBIX,
UppaMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMM.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTEMaTUYECKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTeld HAyKU U PEealbHOU
KU3HH, UHTEPIPETALHMS IOJTYYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKHU

I'paduk xommosunuu ¢(yHKuui. ['eomerpuueckue oOpas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue (PyHKIHH, UX CBOWCTBA U TPaPUKH.

I'padpraeckue meTonbl penieHuss ypaBHEHUN U HEpaBeHCTB. | paduueckue
METO/bI PEIIECHHUS 3a]1a4 C TapaMeTPaMHU.

Hcnonp3oBanue rpadukoB (yHKIUN A7 HCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPhIE BO3HUKAIOT MPHU PELICHUU 33a/1a4 U3 JAPYTHX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havayia MaTeMaTH4eCKOro aHaJIM3a

[Ipumenenne MpoM3BOAHON K UCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH
U dSKcTpemMyMbl. HaxoxneHwe HauOOJIBIIEr0 W HAUMEHBIIEr0 3HAYEHUU
HENPEPBIBHON (PYHKIUU HA OTPE3KE.

[IpuMeHeHne NpPOM3BOJHON I HAXOXKACHHUS HAWIY4ylIero pEHIeHHUs B
IPUKIAIHBIX 3a/1a4ax, Uil ONPENEIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3alaHHOTO (POPMYIION MK TpapUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO IIepBOOOpa3HbIX. IlepBooOpa3HbIe
sneMeHTapHbIX GyHKUMH. [IpaBruia HaxoXaeHHs TEPBOOOPA3HBIX.

WNurerpan.  I'eomerpudecknii  CMBICH  MHTErpana.  Beruucienue
onpenen€éHHoro uurerpaia mno popmyie Herorona-JleiOuunna.

[Ipumenenue mHTerpana A HAXOXKACHUS IUIOMIAEN TUIOCKUX QUryp u
00BbEMOB T€OMETPUUECKUX TE.

[Tpumepsr pemennii qudpepeHnnanbHbIX ypaBHEHUN. MaremaTtudeckoe
MOJICTMPOBAaHUE pPEATbHBIX TMPOLECCOB C TMOMOIIBIO Au(depeHInaIbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA U _ HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJAHEI'O OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKITAHCKOW  TO3WIUKA  OOYYAloOmerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WI€HA POCCUUCKOT0O OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBIICHHIA,
NpoLeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHM C HX
GYHKIUSAME 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, YBAXKEHUS
K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHOE OTHOLIEHUE
K JOCTHMKCHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTH4E€CKOU
IIKOJIbI, WCIOJIb30BAaHUE ATUX JOCTIXKEHUN B JAPYrUX HAyKaxX, TEXHOJOTHUSIX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(hOPMHUPOBAHHOCTh, HPABCTBEHHOTO CO3HAHUS, OTUYECKOTO TIOBEICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHh U
JNEATENbHOCThIO YYEHOTO0, OCO3HAaHUE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKJIIOUasl ICTETUKY MATEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3az;ady, peLIeHnH, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh YMEHUS NPHUMEHATh MAaTEMATHYECKHE 3HAHWS B
WHTEpecax 370poBOro u 0Oe3omacHOro o0pas3a JKWU3HU, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JIOPOBBIO (3I0pOBOE NUTaHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs (PU3NYecKass aKTUBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBaHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHUE ILIEHHOCTH TPYIOJIOOUSl, MHTEPEC K
pasnu4HbIM _ cepaM  IPO(ECCHOHANBHOM  JIESATENBHOCTH, — CBSI3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHHSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccud W pealn30BBIBATH COOCTBEHHBIC >KH3HEHHBIC IIJIaHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HAa MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMAaTUYE€CKON HAIIPABICHHOCTH;

7) 3K0JIOrn4e€CKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TOHHMAaHHWE BIUSHUS
COIIMATIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMATILHOM Cpeflbl, OCO3HaHUE TJIO0AJTBHOIO XapakTepa HSKOJIOTHYECKHUX
npo0sieM, OpUEHTAINMs Ha TPUMEHEHUE MAaTeMaTHIYECKUX 3HAHUH U1 pelieHus



3a/a4 B 00J1aCTH OKPY’KAIOIICH Cpeibl, IJIAHUPOBAHKUE TTOCTYIIKOB U OIEHKH X
BO3MOXHBIX ITOCJIEICTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAayKM M  OOIIECTBEHHOW MPAKTUKU, IOHUMAHHE
MaTeMaTHUYECKOM HayKH Kak c(epbl 4eIOBEUECKOM AESITeTbHOCTH, HTAloB €€
pPa3BUTHS M 3HAYMMOCTH JUISI PA3BUTHS I[MBUJIW3AIMW, OBJIAJICHUE S3BIKOM
MAaTE€MaTHKAd U MAaTEMaTUYECKOM KyJIbTYpOM KakK CpEJICTBOM NO3HAHUS MHPA,
FOTOBHOCTbh OCYIIECTBIIATh IMPOEKTHYIO M HUCCIEIOBATENBCKYIO JESITEIbHOCTD
VH]/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1ornueckue aecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHX
O00OBEKTOB, TIOHSATHUH, OTHOMICHUH MEXIy TOHIATHAMHU, (HOPMYITHPOBATH
OIIPENEIICHUS MOHSTUH, yCTaHaBJIUBATh CYIIIECTBEHHBIN MIpU3HaK
KJacCU(PHUKAIlMU, OCHOBaHUS JJs O0O0OOIIEHHWS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN34;

BOCIIpUHUMATh, (POpPMYyIHpOBaTH M  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
pPOTHUBOpEYHs B PaKTax, JTAHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, TIpe/jIaraTh
KPUTEPUH JIJIs1 BHIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JenaTh BBIBOABI C MCHOJB30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTEeMaTU4YECKUX
YTBEPXKIEHUNU (MpsSIMblE W OT MPOTHUBHOIO), BBICTPAMBATH apPryMEHTAIUIO,
NPUBOJIUTHL TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

BEIOWpATh CIoco0 pemieHus ydeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BapUMAHTOB peEUIeHUs, BbIOMpaTh HauOoyiee NOAXOMAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKHe AeHCTBHA:

MCIIOJIB30BaTh BOIPOCHI KAK MCCIEAOBATEIBCKUN MHCTPYMEHT NO3HAHMS,
¢opMynupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (OpMHUPOBATh TUNIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIAI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SBJIICHHS, TPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OOBEKTaMH,
SIBJICHUSIMU, IIPOLIECCAMM;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIIEHNS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEIEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHUH;

IIPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IIPOLECCA, & TAKXKE BBIIBUIATH
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATE JehunuThl MHDOpMAIuu, JaHHBIX, HEOOXOJAMMBIX JII OTBETA
Ha BOIIPOC U JJIs PEILICHUs 3a1a4u;



BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, IPEJACTABIATh €€ B pa3IU4HbIX (hopMmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKAaTHBHbIE YHUBeEpPCcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (OPMYyIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " geiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHMUS I10 XOI[y peHIeHI/Iﬂ
3a1a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yNIbTaT;

B X0J1¢ 00CYKCHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aa4yi, BBICKA3bIBAThb HACH, HAILICJICHHBLIC Ha IIOHCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I z[pyrnx yqaCTHHKOB
nuanora, 0OHapyXKMBaTh Pa3INuMe W CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(GbopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMAT BBICTYIUICHHS C
y4€TOM 3a]1a4 TPE3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISITH IUIAH, aJTOPUTM PELIECHU 33Ja4l, BBIOMPATH CIIOCO0 pereHus
C y4€TOM HWMEIOIINXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEHIEHUNA C Y4ETOM HOBOMU
uH(popmanuu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJa/JIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpILAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnsl MaTeEMaTUYECKOM 3a1auH;

NpEeABUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
NPUYUHBI  JIOCTMXKEHHUSI WM HEJOCTUXKEHHUSI pe3yJIbTaTOB JIESITEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W MUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHINBUYyaIbHOH pabOThl MPU pENIeHUU YYEOHBIX 3a/ad, MPUHUMATH IIEIb
COBMECTHOM NI€ATEIBbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padOTHI,
pacnpenesnsaTh BUIbI padoT, JOroOBapuUBaThCs, 00CYkKAATh MPOLIECC U PE3YIbTaT
paboThI, 00001aTH MHEHHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYykaeHNsI, 0OMEH MHEHHIA,
«MO3rOBbIE IITYpMbl» W HHBIEC), BBINOJHATh CBOIO YacThb pabOThl U
KOOPJAWUHUPOBATh CBOU ACHCTBHS C JIPYTMMHU YJIEHAMH KOMAaH/IbI, OLIEHHBATh
KayecTBO  CBOErO0  BKJaJa B OOmIMM  OPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kiacce oOydyaroUIUiicsl MONYYHT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYECKOI0 aHAIIU3ay:

Yucia 1 BBIYMCICHUSA:

CcBOOOJHO OMEPUPOBATH MOHATUSMU: PAIlMOHATIBHOE YUCIO, OECKOHEUHAs
nepruoauyeckas JpoOb, MPOLEHTHI, HPPALHOHATIBHOE YHCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ACUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA,;

NPUMEHSTh APOOW W TPOILEHTHI ISl PEUICHUS NTPHUKIAJAHBIX 33734 U3
pPA3JIUYHBIX OTPACIC 3HAHUN U peaTbHOM KU3HH;

NPUMEHSTh  TPUONMKEHHBIE  BBIYMCIICHUS, [paBWIa  OKPYIJICHUS,
MPUKUJKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

CBOOOZHO OMEpUPOBATh MOHSATHEM: CTEMEeHb C IIeNIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOAXOJAUIYI0 (QOpMy 3amUCH JIEWCTBUTENBHBIX YHCEN I
pEeLIEHNs MPAKTUYECKUX 3aa4 U IPEACTABICHUS TaHHbIX;

CBOOOJHO  OMEpUpPOBaTh  MOHATHEM:  apu(PMETUYECKHUIl  KOpPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMNEpUPOBATH  MOHATHUEM: CTENEHb C  PalMOHAIbHBIM
IIOKa3aTeJeM;

CcBOOOJHO OMEpPUPOBATh MOHATHSAMH: Jorapudm uucia, JECATHUYHBIE U
HaTypaJibHbIe JTOTapU(PMBbI;

cBOOOJHO OMEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOZHO  OMEepUpOBaTh  MOHATHUSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  YPaBHEHMS W YPAaBHEHUS-CIECICTBUS,
PAaBHOCWJIbHBIE HEPABEHCTBA,;

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHHS PAUUOHAIBHBIX H JPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHATh METOJ WHTEPBAJIOB IS PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHON MEPEMEHHOH,
MHOTOUIEH C UeNbIMU KO3(h(dUIMEHTaMH, KOPHH MHOTOWIEHA, MNPUMEHSIThH
JEJIEHUE MHOTOYIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m teopemy
Buera nia pewienus 3anay;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: CHCTEMa JHHEWHBIX YypaBHEHUH,
MaTpula, ONPEAEIUTENh MaTpUUbpl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpPEAENUTEN 2 X 2 JJid BBIUKACIEHUS €ro 3HAYEHUs,
MPUMEHATh ONPEACIUTENN Il PEUICHHS CUCTEMBl JIMHEWHBIX YPAaBHEHU,
MOJENUPOBATh PEAJIbHBIE CHTyallUM C IIOMOILIBIO CHCTEMBI JIMHEHMHBIX
YPaBHEHHMM, HCCIENOBATh IOCTPOCHHBIE MOJEIXM C IOMOIIBIO MATPHULl H
ONPENEIIUTENIEH, NHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTaT;

UCTIOJb30BaTh CBOMCTBA JACWCTBUNA C KOpPHSAMHU [UIsl TpeoOpa3oBaHUS
BBIPAXKCHUU;

BBINIOJIHATh  NPEOOpPA30BAHMS YHCIOBBIX BBIPAKEHHM, COAEpPKALIUX
CTEIICHH C PAllMOHAJIBHBIM II0KA3aTelIeM;

UCIIO0JIb30BaTh cBOlicTBa  JiorapudmosB TUIst npeoOpa3oBaHus
J0orapu(MUYECKUX BBIPAKECHHUII;



CcBOOOJHO ONEpPHUPOBATh MOHATUSIMU: HUppaIOHATIbHbBIE, TOKAa3aTeIbHbIC U
jgorapuMHUYECKUe YypaBHEHHs, HAXOAUTh WX pEIIEHUS C MOMOUIBbIO
PaBHOCHUJIBHBIX MIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEI;

OPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYecKue  GopMynbl A
npeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOZHO OMNEpUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoO0XoAuMble (OpPMyJdBl [JIsl pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICIMPOBaTh pEajbHbIE CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQXKCHHSI, YpPaBHEHHs, HEPAaBEHCTBAa IO YCJIOBHMIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM amapara anreOphl.

DOyHKUUM U rpaQuKu:

CBOOOJHO OMEpUPOBaTh MOHATHAMH: (YHKIUS, CHOCOOBI 3aJaHuUs
GYyHKIMKM, B3aUMHO oOOpaTHble (GYHKIUH, KOMOO3UIMS (QYHKIUH, Tpaduk
(YHKIIMH, BEIIOJTHATH dJIEMEHTapHbIEe TpeoOpa3oBanus rpadukoB QyHKINIA;

CBOOOHO ONEPHPOBATh MOHATHUSAMHU: 00JIACTH ONpPEAETICHUS U MHOKECTBO
3HaYeHUHN QYHKINU, HYJTU QYHKIIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (DYyHKIUH,
nepuoanYeckrie (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI
U MUHHUMYMBbI (PYHKIMH, HAauOOJbIlIee U HaUMEHbIee 3HAUeHHE (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIHS C HATypaJIbHBIM
U LIEJIBIM TOKa3aTeneM, rpaduk CTeNeHHON (PYHKIUK C HATYPaJIbHBIM U LIETbIM
nokaszateneM, rpaduk KOpHS n-Oi CTeNEeHU KakK (PyHKIHUHU OOpaTHOM CTENEHU C
HaTypaJIbHbIM ITOKa3aTeleM;

OTIepUPOBAThH MOHATHAMU: JUHEHHAsA, KBAJApaTUYHAS U APOOHO-TMHEHHAs
(YHKIMM, BBINOJHATH D3JIEMEHTApPHOE HCCIEAOBAHUE M TOCTPOEHUE UX
rpadukos;

cBOOOJHO OMEpPUPOBATH MOHITUIMHU: MOKa3aTeNIbHas U JorapupmMudeckas
(GYHKIMH, UX CBOMCTBA M Tpa(HKH, UCIOJB30BATh MX TpaduKU A PELICHHS
ypaBHEHUH;

CBOOOJHO OMEpUPOBATH MOHATHIMH: TPUTOHOMETPUYECKAST OKPYXKHOCTB,
ornpeseNeHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apTryMEHTa;

UCTONb30BaTh Tpaduku (QYHKIMHA 11 HCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEH MpHU peLICHUH 33/1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (JOPMyJIaMU 3aBUCUMOCTH MEK/y BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHAIu3a:

cBOOOJHO ONEpPUPOBATh MOHATUSAMU: apuPMETUUECKas U TeOMETpUIecKas
nporpeccusi, 0eCKOHEYHO yOBIBaIOIIasi T€OMETPUYECKasi MPOTPeCcCHsl, TUHEHHBIN
U OKCIIOHEHIMAJNBHBIA pOCT, (opMyJia CJIOXKHBIX IPOLIEHTOB, HUMEThH
IpECTaBICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCUH ISl PEIICHUs] PEaIbHBIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOOJHO OMNEPUPOBATh MOHATHUSMHU: IOCIEI0BATENIbHOCTh, CIOCOObI
3a/laHus MOCIeA0BaTEIbHOCTEH, MOHOTOHHBIE u OrpaHUYEHHbBIC
MOCTIEIOBATENbHOCTH, IOHUMAaTh OCHOBBI 3apOXKIEHUS MaTeMaTUYECKOTO
aHaJlM3a KaK aHaJn3a OECKOHEYHO MaIbIX;

CcBOOOZHO OMEpUPOBATH MOHATHAMH: HEMpPEpbIBHbIE (YHKIUH, TOYKU
paspsiBa rpaduka GyHKIIUNA, aCUMIITOTHI Tpaduka QyHKINH;

CcBOOOJHO OIEpHpOBaTh MOHATHEM: (PYHKLHS, HEMpPEphbIBHAsA Ha OTpPE3KE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (DYHKIIU JJIs peIIeHUs 3a/1a4;



CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: IEpBas U BTOpas MPOU3BOIHbBIC
byHKIIMH, KacatenbHas K rpaduKy QyHKIHH,

BBIYUCIIATH  INPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YACTHOIO U
KOMIO3HUINH IBYX (DYHKIUH, 3HATH MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHIA;

UCTIOJIb30BaTh T€OMETPUUECKUNA U (PU3NYECKUI CMBICT MPOU3BOIHOM st
peleHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOZHO OMEpUPOBATH TMOHATHSAMH: MHOXKECTBO, OINEPALUUA  HaJ
MHOECTBaMU;

UCIIOBb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar i  OIMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PELIEHUHU 3a7ad U3 JAPYTHX YUYEOHBIX
IPEAMETOB;

cBOOOJHO OMEepUPOBATH MOHATHSAMU: ONpeAeNieHUuE, TeOpeMa, ypaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MAaTEMaTHYECKOTO  O0OBEKTa,  JOKa3aTelbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B11 kjacce oOydaromUCS TMOMYYHUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTUYECKOr0o aHAJIU3ay:

Yuciia 1 BBIYMCICHUS:

CBOOOZHO OMEpUPOBaTh MOHATHAMH: HATypaJlbHOE M II€JI0€ YHUCIIO,
MHOYECTBA HATYPAJIbHBIX U LEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKU JECITUMOCTH
uensix uyucesn, HOJl m HOK HarypanbHbIX 4YMCeNl Il pEIIeHHs 3aj]ad,
OPUMEHSATH anroput™ EBknnna;

cBOOOZHO OMEpUpPOBATh MOHATHEM OCTaTKa MO MOJIYJIO, 3alHChIBAaTh
HaTypaJIbHBIE YNCJIA B PA3JIMYHBIX NO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUJIEKCHBIX YUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIIA B alre0Opandyeckon u
TPUTOHOMETPUUYECKON (opMe, BBHIMOIHATH apu(PMETUYECKUE ONEepali ¢ HUMU
¥ U300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJHO ONEpPHUPOBATh MOHATUSIMU: HUppaIMOHATbHbBIE, TOKAa3aTeIbHbIC U
JOrapu(p)MUYECKHE HEPABEHCTBA, HAXOIWTh MX PEIIEHUS C MOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYLIECTBJIATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUYECKOIO
YPaBHEHHS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOO0XOoAMMbIE (OpPMYJBl [JIsi PEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

cBOOOHO ONEpUPOBATH MOHATHIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUI
U HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIUTH
pElIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTENbHBIX U JIOrapu(pMUUIECKUX YPABHEHUN U HEPABEHCTB;

pemarb palOHAaJbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTEIbHEIE,
JOrapu(pMUYECKHUe M TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA,
COZEepIKAIAE MOYJIM U ITapaMeTphI;

IPUMEHSATH I'papruecKrue METOJIbI IJIsl PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TAKKeE 3a7a4 C mapameTpamu;

MOJICIMPOBaTh pEajbHbIe CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAXXCHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCJIEIOBAaTh NOCTPOEHHBIE MOJENIN C HCIIOJIb30BAaHHWEM armmapara ainreOpsl,
VHTEPIIPETUPOBATD MTOJTYyYECHHBIN PE3YyJIbTAT.



@Oynkuuu ¥ rpapuku:

CTpPOUTHh TpadUKU KOMIO3MLIHUUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapHOTO
UCCIIEJIOBAHMS U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpUYeCcKHe oOpa3bl YpaBHEHMI M HEPaBEHCTB Ha
KOOPJAWHATHOM TIJIOCKOCTH;

CBOOOJHO OMNEpPUPOBaTh MOHATHAMH: TpaQUKd TPUTOHOMETPHUUECKHUX
byHKITNH];

OPUMEHATh (QYHKIMHU [JIS1 MOJEIMPOBAHUS W HCCIEIOBAHUS PealbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro anajamsa:

UCTIOJb30BaTh  MPOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI;

HaXOJUTh HAaMOOJbIlIee U HAUMEHBIIIEEe 3HaYCHHUS (PYHKINH HEMPEPBHIBHON
Ha OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUI HAXOXKIACHUS HAWJIy4llero PElICHUs B
IPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-D)KOHOMHUYECKHUX, 3aJayax, I
OTIpeieNICHUs] CKOPOCTH M YCKOPEHHs IMpoliecca, 3aAaHHOTO (HOpMyJoN win
rpadukom;

CcBOOOJHO OMEpUPOBATh MOHATHSIMH: TEepBOOOpa3Has, OIpeaeaEHHbIN
UHTErpall, HaXOIUTh MEPBOOOPA3HBIE SJIEMEHTAPHBIX (DYHKUUNA M BBIUYUCIATH
uHTerpain no popmyse Hetorona-Jleitonuia,

HaxXOJWTh IUIOMAAN IUIOCKUX QUIYyp U OOBEMBI Tel C MOMOUIBIO
WHTErpana;

UMETh NPEACTABICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHWM HA IPUMEpPE
cocrtaBieHus nudepeHanbHbIX ypaBHEHUH;

pemarh NIPUKIAaIHbIE 3aa4i, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOIO U
duznyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/
1|

HaumenoBanue pa3ieiios
U TeM NMPOrpaMMbIl

KogunuecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckne
padoThI

DJIeKTpOHHbBIE (HH(ppPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChl

MHokecTBO
JIEACTBUTEIIBHBIX YHCEIL.
MHOro4sIeHBI.
PanmonanbHble ypaBHEHHs
u HepaBeHcTBa. CHucTeMsl
JIMHEVHBIX YPaBHEHUH

24 1

OyHKIIUU U TpaduKy.
CrenenHast GyHKIIUS C
IEJTBIM TTOKa3aTeseM

12 1

Apudmernueckuit KOpeHb
N-OU CTEIICHH.
HppanuronanbHbie
ypaBHEHUS

15 1

[Toxa3zarenpHas QyHKIHSA.
IToxa3aTenbHbIe ypaBHEHUS

10 1

Jlorapugmuueckas
byHKLHS.
Jlorapugmuueckue
ypaBHEHHS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHMS U YPaBHEHUS

IlocnenoBaTenLHOCTH U 10
Mporpeccuun

HenpepbiBHbIE QyHKITUH.

[IpousBoaHas 20

[ToBTOpenue, 0600IIEHNE,
CHUCTEMATHU3ALMs 3HAHUM

OBIIEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 136




11 KIIACC

Ne
n/
n

HaumenoBaHue pa3jiesioB
U TeM NPOrpaMMbl

KognuyecTBo yacoB

KoHTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JaexkTpoHHble (L(poBbHIE)
o0pa3oBaTejibHbIE pecypchl

UccnenoBanue GyHKIMMA ¢
MOMOUIBIO TTPOU3BOTHOM

22 1

[TepBooOpaznas u
HHTETpaI

12 1

I'paduku
TPUTOHOMETPUUECKUX
(byHKUIMH.
Tpuronomerpuueckue
HEPABCHCTBA

14 1

HppannoHansHble,
1oKa3aTesbHbIC U
JorapupmMuIEcKue
HEpaBEHCTBA

24 1

KoMmexkcHblie unciia

10 1

HarypanbHblie u 1ienbie
qrcna

10 1

Cucremsl palliOHAIbHBIX,
HUPPAIUIOHATEHBIX
MOKA3aTeIbHBIX U
JorapuMUIECKUX
ypaBHEHUU

12 1




3ajauu ¢ mapameTpamu 16 1
[ToBTOpeHwUe, 0606H_[€Hlfe, 16 )
cucreMarui3anuda 3HaHuU

OBUIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoJabubie

Bcero
padoThI

IIpakTHyeckne
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)KCCTBO, onepanru Hax
MHO’>KECTBaMHU M UX CBOMCTBa

Juarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTHKO-
MHO>ECTBEHHOT'O aIlrapara
JUIS PEIICHUs 3a1a4

PanumonannHBIC YKCIA.
OOLIKHOBEHHLIE U
JeCSITUUHBIE TpOoOH,
MPOIICHTHI, OECKOHEYHBIC
MepUOANYECKHe 1podu

PanmoHansHBIC YKCIA.
OOBLIKHOBEHHBIE U
JECATUYHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIE
MEPUOINUECKHUE TPOOH

[Tpumenenue apobeit u
IIPOUCHTOB AJId PCUHICHUA
MPUKIIAAHBIX 3ada4




[Ipumenenue apobeii u
MPOLEHTOB IS pEIICHUs
NPUKIaJIHBIX 3a1a4

JleicTBUTENbHBIC YUCTIA.
PannonansHbie 1
HWppalMOHAIIbHBIC YKCIIa

Apudmernueckue onepauu
C JIeHICTBUTENbHBIMU YUCTAMU

10

Mopynb AeHCTBUTEIHLHOTO
YHCJIa U €10 CBOMCTBA

11

[TpuOnmxEHHbBIE BHIYMCIECHUS,
MpaBUJIa OKPYTJICHUS,
MIPUKUAKA U OI[CHKA
pe3ysbTaTa BRIYUCICHUN

12

OCHOBHI)IG MECTOObI peHIeHI/ISI
LETBIX U APOOHO-
palMOHAIBHBIX YPABHEHHN U
HEPABCHCTB

13

OCHOBHEBIE MCTObI pCHICHUA
LIETBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

14

OCHOBHEBIE MCTOJbI pCHICHUA
IENBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPABEHCTB




15

MHOro4ieHsl OT OAHOMN
nepeMeHHou. Jlenenue
MHOT'OYJICHa HAa MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHoTro04JIeHBI C OCJIbIMUA
kodpuuuentamu. Teopema
Buera

17

Pemrenne cucreM ITMHENHBIX
ypaBHEHUH

18

Pemenue cucreM nMHENHBIX
ypaBHEHUH

19

Marpuiia cucTeMbl TUHEUHBIX
ypaBHeHUH. Onpenenurenb
MAaTPHUIIbI 2X2, €ro
T€OMETPUUYECKHUI CMBICT U
CBOICTBA; BEIYUCICHHUE €T0
3HAYECHUS

20

Onpenenurenb MAaTPUIBI 2X2,
€ro TeOMETPUYECKUI CMBICT U
CBOMCTBa; BHIYMCIICHUE €TO
3HAYEHUS

21

[IpumeHeHue onpenennrens
JUTSL pEIIEHUs] CHCTEMBI
JIMHENHBIX YPAaBHEHUN

22

Pemenue MPUKJIAAHBIX 3aaa4
C IIOMOIIIBIO CUCTCMBI




JIMHENHBIX YPAaBHEHUN

23

Pewrenne npukiagHelx 3a1a4y
C IIOMOIIBIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

24

KonrponbHas pabora:
"PannonanbHble ypaBHEHHUS U
HepaBeHCTBa. CHCTEMBI
JVUHEWHBIX ypaBHEHUN"

25

@OyHKwMs, ciocoOb! 3a1aHHs
¢bynkuu. Bzanmuo
oOpaTHbIe (PYHKITHH.
Komnozunus GyHkuumit

26

I'padux byHKIIAA.
DJIeMeHTapHbIe
npeoOpazoBaHus rpaduKOB

byHKIMI

27

OO6macth onpeesieHust |
MHOECTBO 3HaYEHUN
¢byukuun. Hymm dysknmm.
[TpomMexxyTKH 3HAK
MOCTOSIHCTBA

28

UYETHbIEe 1 HEYETHBIE
¢bynkun. [lepuoauueckue
¢bynkun. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI
¢byskumu. Hanbonpmee u




HaVMEHBbIIIEE 3HAUCHUE
(yHKIIMY Ha IPOMEKYTKE

30

JIuneiinasi, kBagpaTU4YHas U
IpoOHO-MMHEeHHast QyHKIH

31

DneMeHTapHOe UCCIeI0BaHue
U TIOCTPOEHUE IPa(UKOB ITUX
byHKIMI

32

DJIEeMEHTapHOE UCCIIeIOBAaHKE
1 TIOCTPOEHHUE TPadhuKOB ITHX
byHKIMI

33

CreneHsb ¢ 1eIbIM
nokazarejieM. bunom
Hrrotona

34

CreneHs ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

35

Crenennast GyHKIUSA C
HATYpaJbHBIM H LEJIbIM
nokasaresnem. E€ cBolicTBa u

rpaduk

36

Konrponsnas pabora:
"Crenennas ¢pyHkuus. Eé
CBOMCTBa U Tpaduk"

37

ApudmeTnueckuii KOpeHb
HATypaJbHOU CTEIIEHU U €r0
CBOMCTBA




38

Apudmernuecknii KOpeHb
HaTypaJIbHOW CTEIIEHU U €r0
CBOMCTBa

39

[IpeoOpazoBanus YUCTOBBIX
BBIPaKCHUM, COAEPIKALUX
CTETIeHU U KOPHU

40

IIpeoOpa3oBaHus YUCIOBBIX
BBIpaXXEHUI, COAEPIKALIUX
CTENEHU U KOPHU

41

[Ipeo6pa3oBaHus YUCIOBBIX
BBIpAXEHHI, COIepIKaIIUX
CTETIeHU U KOPHU

42

HppanmonanbHbie
ypaBHeHus. OCHOBHbIE
METO/Ibl pEeIICHUS
UppallMOHANILHBIX YpaBHEHUI

43

Hppanmonanbusie
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
HMPPALMOHAIIBHBIX YPaBHEHUU

44

HppaunonaibHbie
ypaBHeHUs1. OCHOBHBIE
METObI PEIICHUS
WPPAIMOHATIBHBIX YPaBHCHUM

45

PaBHOCUIBHEIC nepexoanl B
PECIICHUH UPpPALUMOHAJIbHBIX




ypaBHEHUH

46

PaBHOCHIBHBIE nepexoanl B
PCeIICHUN UPpPALUOHATIBHBIX
ypaBHEHUH

47

PaBHOCHIIBHBIE TIEPEXOABI B
PELICHUH UpPaLUOHAIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE TIEPEXO/BI B
pelIeHNnU UppalrOHATBHBIX
YpaBHECHUH

49

CgoiicTBa 1 rpaduK KOPHS n-
Ol CTeTeHH KaK (PYHKITUN
00paTHOH CTETICHH C
HaATYypaJbHBIM ITOKa3aTelIeM

50

CoiicTBa 1 rpauK KOpHS n-
Oif cTeneHu Kak QyHKIUU
00paTHO CTETICHH C
HaTypaJbHBIM [10Ka3aTelIeM

51

KonTponbhast pabora:
"CBoiicTBa U rpauK KOpHS
N-OW CTEIIECHH.
HppaunonaibHbie
ypaBHeHHA"

52

Crenenb ¢ palnoHaIbHBIM
IIOKa3aTelIieM U €€ CBOMCTBA

53

Crermens ¢ palluOHAJIbHBIM




nokKasaTeJjieM U €€ CBOMCTBA

54

Crenens ¢ palMoHaIbHBIM
IOKa3aTelIieM U €€ CBOMCTBA

55

[TokazarenpHast QyHKIHS, €€
CBOWCTBA U TrpapuK

56

Hcnonp3oBanue rpaduka
GyHKIUY 1715 pelIeHUs
ypaBHEHUH

57

Hcnons3zoBanne rpaduka
(GYHKIUY 1715 pelIeHUs
ypaBHEHUH

58

[TokaszaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PEILICHUS
IIOKA3aTEJIbHBIX YPABHEHUM

59

ITokasaTenbHbIC ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
[I0KA3aTEJIbHBIX YPABHEHUM

60

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PELLICHUS
II0KA3aTEJIbHBIX YPABHEHUM

61

KonrponbHas pabora:
"[TokazarenbHast PyHKIIHS.
IlokazarenbHble ypaBHEHUS"

62

Jlorapudm uucna. CBoiicTBa
norapupma

63

Jlorapudwm yucna. CBoicTBa




norapupma

64

Jlorapudm uncna. CoiicTa
norapugpma

65

JlecsiTHYHBIE ¥ HATYpaIbHBIE
JorapuQmbl

66

JlecATUYHBIC U HATypaJIbHBIC
JorapupMbl

67

[Ipeo6pa3zoBanue
BBIPAXXEHUI, COAEPIKAINX
aorapudmbl

68

[Ipeobpa3zoBanue
BBIPAXKEHUI, COAEPKAIIUX
aorapudmbl

69

IIpeobpazoBanue
BBIPAYKECHH, COJIEPIKAILNX
JaorapuQmbl

70

Jlorapudgmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudpmuueckas GyHKIHS,
e€ cBoiicTBa U rpaduk

72

Hcnons3zoBanne rpaduka
GyHKIUY 1715 peleHUs
ypaBHEHUH

73

Hcnons3zoBanue rpaduka
(GYHKIUY 1715 peLIeHUs]
ypaBHEHUH




74

Jlorapupmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
Jorapu(pMUIECKIX
YpaBHEHUI

75

Jlorapudmuyeckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
Jorapu(pMUIECKIX
ypaBHEHUH

76

Jlorapugmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl pEIICHUs
Jorapu(pMUIECKIX
ypaBHEHUH

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
pelIeHIH JOrapuPMHUECKUX
ypaBHEHUH

78

PaBHOCHUIIBHBIE TIEPEXOBI B
peLIeHnH JoTapu(pMUIECKUX
ypaBHEHUH

79

KonTponbHas pabora:
"Jlorapupmuueckas
¢bynkius. Jlorapupmuueckue
ypaBHeHuUs"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO




aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIOBOTO
apryMeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

83

ApKcUHYC, apKKOCHUHYC U
apKTaHTe€HC YHCIOBOTO
aprymeHra

84

Tpuronomerpudeckas
OKpPY’KHOCTb, OIIpeIeIIeHHE
TPUTOHOMETPUUYECKUX
(GyHKIUH 4HUCIOBOTO
aprymeHra

85

Tpuronomerpruueckas
OKpPY’KHOCTb, OIIpEJIeIICHHE
TPUTOHOMETPUUYECKUX
(hyHKIHI 9UCTIOBOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPUIECKUE

(hopMyJIbI

87

OCHOBHEBIE
TPUTOHOMETPUIECKHUE

bopmybI




88

OCHOBHBIE
TPUTOHOMETPUIECKHUE

(hopMyIIbI

&9

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

bopmybI

90

IIpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKCHUN

91

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUN

92

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIpaXKEHUI

93

[Ipeo6pa3zoBanue
TPUTOHOMETPUIECKUX
BBIPAKECHU I

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX




ypaBHEHUH

97

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pewenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUUECKUX
YpaBHECHUH

100

Pewenne
TPUTOHOMETPUUYECKUX
ypaBHEHUH

101

KonTponbhast pabora:
"TpuroHomerpuieckue
BBIPAYKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHUs"

102

IlocnenoBaTeIbHOCTH,
CII0COOBI 3aJaHUS
MOCJIEIOBATEILHOCTEIA.
MeTtox MaTeMaTHYECKOM
WHIYKIAA

103

MOHOTOHHBIE B
OTpaHUYECHHBIE
MOCJICIOBATCILHOCTH.
Hcropus anaimsa




OECKOHEYHO MaJIBIX

104

Apudmernueckas
nporpeccus

105

I'eomeTpuueckas nporpeccus

106

beckoneuno yObIBarommas
reoMeTpHYEeCcKast TPOrpeccust

107

CyMMa GeCKOHEYHO
yObIBaIOLIE reOMETPUIECKON
MIPOrpeccuu

108

JIuneiiHbIi 1
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. DopMmyiia CI0KHBIX
IIPOLICHTOB

109

JIuneiinblil 1
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. Dopmyia CI0KHBIX
IIPOLICHTOB

110

Hcnonws3zoBanue nporpeccuu
JUISL PEIlIeHUs] PeaTbHBIX
3a/1a4 MPUKIAJTHOTO
Xapakrepa

111

KonrtponbHas pabora:
"[Tocte1oBaTEIBHOCTH U
nporpeccun”

112

HenpepsiBHbIC DYHKITNN U HX
CBOMCTBA




113

Touxka pa3pbiBa. ACUMITOTHI
rpadukoB pyHKUINI

114

CoiicTBa GpyHKIMH
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa GpyHKUMI
HENpepbIBHBIX HA OTPE3Ke

116

Meroa UHTEPBAJIOB IS
pelieHus] HEPaBEHCTB

117

Merto HHTEPBAIOB IJIst
pELICHNs] HEPABEHCTB

118

Merto HHTEPBAIOB IJIst
pELIECHNS] HEPABEHCTB

119

[IpumeneHne CBOMCTB
HEMPEPBIBHBIX (PYHKIIHHA JUIST
pelIeHus 3a/1a4

120

[IpuMeHeHnEe CBOWCTB
HeNpepbIBHBIX QYyHKIMHA 115
peuieHus 3a1a4y

121

ITepBas u BTOpas
MIPOU3BOIHBIE (DYHKINN

122

Onpenenenue,
r€OMETPUUYECKUN CMBICIT
MPOU3BOAHOMN

123

Onpenenenue, puzndecKuit
CMBICJI IPOU3BOHOMN

124

YpaBHEHHE KacaTeIbHOU K




rpaduky QyHKIUU

YpaBHEHHE KacaTeIbHOU K

125 rpaduky QyHKIIUU

126 [Tpou3BoaHBIE 2TIEMEHTAPHBIX
byHKIMI

127 IIpon3BoHBIE 3I€MEHTAPHBIX
byHKIMI

[Ipon3BoaHast CymMMBlI,
128 MPOU3BENCHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIIMHA

[IponsBoaHas CymMmBl,
129 | mnpowusBeneHuUs, YaCTHOTO U
KOMIIO3HUIIUH (PYHKITHIA

[IponsBoaHas CymMMBlI,
130 | mpowusBeneHUs, YACTHOTO U
KOMIIO3ULIUH (PYHKITHIA

Konrponbnas pabora:

131
"I[IponsBoanas"

[ToBTOpEeHME, 0000IIEHNE,
132 cUCTeMaTH3alis 3HaHWI:
"VpaBuenus"

[ToBTOpeHue, 0600mIEH e,
133 cUCcTeMaTU3allis 3HaHU:
"dyHkuun"

Hrtorosast KOHTpOJIbHAS

134
paborta




135 f;gsf;aﬂ KOHTPOJIbHAS ) |
136 [ToBTOpeHwMeE, 06061H€HI:I€, 1
CUCTEeMaTHu3aIlus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 136 10

I10 ITPOIT'PAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoauuecTBo yacoB

KonTposbHbie

Bcero
padoTbI

IIpakT4yeckue
padoTbl

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipumenenre npou3BOIHOM
K UCCIICIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeneHnne npou3BOHON
K UCCleIoBaHUI0 QYHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpumeneHnne npou3BOIHOM
K UccieIoBaHuI0 QyHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOM
K HCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOU
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI




[IpuMeHeHne npou3BOIHOM
K MCCIIEIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxaenne HanOO0IIbIIeEro
¥ HAaUMEHBIIIETO 3HAYEHUS
HEeNpepbhIBHON (HYHKITUU HA
OTpe3Ke

Haxoxxnenne HanOosbIero
Y HAaUMEHBILIETO 3HAUCHHS
HETpepbIBHON (PYHKIIUHU HA
OTpe3Ke

Haxoxxnenue HanOosbIero
Y HAUMEHbILIET0 3HAUYCHHUS
HEeNpepbIBHON (PYHKLINHU HA
OTpe3Ke

10

Haxoxxnenue HanGobIero
Y HAUMEHbILIETr0 3HAUEHHSI
HenpepbIBHON (YHKLIUHU HA
OTpe3Ke

11

Haxoxnenue Haubosbiero
Y HaMEHbILIET0 3HAYEHUS
HenpephIBHON (HYHKIIUU Ha
OTpe3Ke

12

Haxoxnenue HanOoJIbIIEro
U HAUMEHBIIIEr0 3HAYEHUS
HENPephIBHOW (DYHKITUU HA




OTpe3Ke

13

IIpuMeHeHne Npou3BOIHOU
JUISL HAXOXKACHUS
HaWIy4ILEro peleHus B
MIPUKIIAJIHBIX 3a7ja4ax

14

IIpumeneHne npon3BOJHON
JUISL HAXOXKACHUS
HAWIy4ILEro peleHus B
IIPUKIIAIHBIX 3a7ja4ax

15

IIpuMeHeHne TPOU3BOTHOM
JUTSI ONIPEAEIIEHUS] CKOPOCTH
U YCKOPEHMS IIpoLecca,
3a1aHHOTO (pOopMyIION MK
rpaduKoM

16

[IpumeneHnne npou3BOIHOM
JUISL OTIPEJIeNIEHUs] CKOPOCTH
U YCKOpEHHUS MmpoIiecca,
3alaHHOTO (POPMYIION MITH
rpaduKoM

17

Kommosumus ¢yHKImii

18

Kommnozumust pyskmmii

19

Kommosurust GhyHKImit

20

I'eomerpuueckue oopasbl
YpaBHEHUH Ha
KOOPJAMHATHOM IIJIOCKOCTH

21

I'eomeTrpuueckue o6passl




YPaBHEHUH Ha
KOOPJAWHATHOW TIOCKOCTH

22

KonrtponsHas pabora:
"UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKITHH.
[IpaBuia HaXOXICHHS
MEPBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (yHKITHH.
[IpaBuia HaXOXKICHHS
MepPBOOOPA3HBIX

26

HuTterpain.
I'eomeTpuyeckuii cMbICTT
WHTErpaja

27

Brruucnenune
OIIPEACIIEHHOTO UHTETpaia
o gopmyne HproToHa-
JleitOHuna

28

Brruucnenue
ONpeIeIEHHOrO UHTETpaa
o gopmyne HproToHa-
JleitOHuna




29

[IpumeHeHne nHTErpaa
JUTSL HAXO0XKICHUS
iouaied MIoCKUX GUryp

30

[IpuMeHeHue nHTErpaa
JUTSL HAXOXKAEHUS 00BEMOB
T€OMETPHUYECKUX TeT

31

[Ipumeps! perienuit
mddepeHIranbHbIX
yYpaBHEHUH

32

IIpumeps! penieHun
nuddepeHnnaIbHbIX
ypaBHEHUN

33

Maremarnueckoe
MOJEJIMPOBAHUE PEAIBHBIX
MIPOLIECCOB C MIOMOIIBIO
nudepeHIaTbHBIX
YpaBHEHUH

34

Kontposbnas padoTa:
"I[TepBooOpa3Has u
uHTerpan'

35

Tpuronomerpruueckue
(GyHKIUH, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu




37

Tpuronomerpuueckue
(GyHKINH, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

40

OT60p KOpHEH
TPUTOHOMETPHYECKIX
ypaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUUYECKOM
OKPYKHOCTHU

41

OT60p KOpHEH
TPUTOHOMETPHYECKIX
YPaBHEHHH C MIOMOIIIBIO
TPUTOHOMETPHUYECKON
OKPYKHOCTHU

42

OT60p KOpHEH
TPUTOHOMETPHYECKHIX
YPaBHEHHH C IIOMOIIIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUUYECKUX
YpaBHEHUH C TOMONIBIO




TPUTOHOMETPUYECKOMN
OKPYKHOCTHU

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

47

Pemenne
TPUTOHOMETPHUIECKUX
HEPaBEHCTB

48

KonTponbhast pabora:
"I'pacpuxu
TPUTOHOMETPHUYECKIX
byHKIMA.
TpuronomeTpudeckue
HepaBeHCTBA"

49

OCHOBHBIE METOIIBI
pEIICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pElICHUS TTOKa3aTeIbHBIX
HEPABCHCTB




51

OCHOBHBIE METOIBI
pENICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pElICHUs TTOKA3aTEIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOJIBI
pelieHus
JorapupMHUUECKUX
HEPABEHCTB

54

OCHOBHBIE METO/IbI
pelieHus
JorapupMHUECKUX
HEPABEHCTB

55

OCHOBHBIE METOJIbI
pelieHus
Jorapu(pMUUEeCKUX
HEPAaBEHCTB

56

OCHOBHEBIE METOJIEI
pereHus
JoTapu(PMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
PEIICHUS UPPAITUTOHATBLHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pENICHUS HPPAITMOHATLHBIX




HEPABEHCTB

59

OCHOBHBIE METOIBI
pENIeHUs UPPATMOHATEHBIX
HEPAaBCHCTB

60

OCHOBHBIE METOIBI
pEIlICHUs UPPAMOHATTBHBIX
HEPAaBEHCTB

61

I'padmueckue metoab
peuIeHust UppaluoOHAIbHBIX
YpaBHECHUH

62

I'paduaeckue meToapl
pEeIIeHNs UPPALMOHATIBHBIX
ypaBHEHUH

63

I'paduueckue meToapt
pelieHus TOKa3aTeIbHBIX
YpaBHEHUU

64

I'padmyeckue MmeToapt
pElICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

65

I'paduueckue MeTo b1
pereHus
JorapuMUIECKIX
ypaBHEHUH

66

I'padpuueckue MeTo b1
peleHus
JorapupMHUECKUX




HEPABEHCTB

67

I'paduueckue MeTo b1
pereHus
JorapuMUIECKIX
HEPaBEHCTB

68

I'paduueckue MeTo b1
peLIeHUs NIOKA3aTebHbIX U
JorapupMHUUECKUX
yYpaBHEHUH

69

I'paduueckue MeTo bl
pELIeHNs TOKA3aTENbHbIX U
norapupMHUUECKUX
YpaBHEHUH

70

I'padmueckue metoabt
pelIeHUs TOKa3aTeNbHbBIX U
Jorapu(pMUUECKUX
HEPAaBEHCTB

71

I'paduaeckue meToapl
peIIeHHsI TOKa3aTebHBIX U
Jorapu(PMUIECKuX
HEPaBEHCTB

72

KonTponbhast pabora:
"UppanuoHaibHbIE,
MoKa3aTeabHbIE U
norapuMudecKue
HepaBeHCTBA"




73

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHUYECKAs
dhopmbI 3amucu
KOMILIEKCHOTO YHCIa

74

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHUYECKAs
(hopMEI 3amHcH
KOMILIEKCHOTO YHCia

75

Apudmernueckue
oIeparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue
OTIepaLnH C
KOMILIEKCHBIMHU YHCIIAMHU

77

N3obpaxenue
KOMILIEKCHBIX YKCEeJ Ha
KOOPJIUHATHOM TUIOCKOCTH

78

N3o0pakenue
KOMIUICKCHBIX YK CEJ Ha
KOOPJWHATHOH MJIOCKOCTH

79

®opmyna Myaspa. Kopau
N-O CTEINEHU U3
KOMIUIEKCHOT'O YHUCJIa

80

®opmyna Myaspa. Kopau
N-O CTENECHHU U3




KOMIIJICKCHOI'O YHCJia

81

IIpumeneHue
KOMILIEKCHBIX YHCEN JUIS
peteHust GU3NIECKUX U
reOMETPHUECKUX 3a1a4

82

KonTponbnas pabora:
"KommiekcHpie uncia"

83

HatypanbHble u nensie
qucna

84

Harypanbnsle u niensie
qucia

85

[IpuMeHeHne pu3HAKOB
JEIIMMOCTH LIETIBIX YUCEI

86

[IpuMeHeHne pU3HAKOB
JEIMMOCTH LIEIIbIX YUCEI

87

[IpuMeHeHMne NpU3HAKOB
JETUMOCTH LIEJIbIX YHCEI:
HOJl u HOK

88

[IpumeHeHne mpu3HaAKOB
JIEIMMOCTH LIEJIBIX YHCE:
HOJ u HOK

89

[IpumeneHnne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCE:
OCTaTKH MO0 MOIYJIIO

90

[IpuMeHeHne nNpu3HaKOB
JCJIMMOCTH LIEJIBIX YUCEIL:




OCTaTKH 110 MOAYJIIO

91

IIpuMeHeHne pu3HAKOB
JIETUMOCTH IIEJIBIX YHMCEIT:
anroput™ EBximnna nis
pELIeHHMS 3a/1a4 B LIEJIbIX
qHcaax

92

KonTponbHast pabora:
"Teopus nenbix uncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIILHBIE
CUCTEMBI U CUCTEMBbI-
CIIEICTBHUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CHCTEMBI-
CJIEJICTBUS

95

OCHOBHEBIE METOIBI
pelIeHust CUCTEM U
COBOKYITHOCTEM
palMoHATBHBIX YpPaBHCHHUI

96

OCHOBHBIE METO/IbI
pelieHust CUCTEM U
COBOKYITHOCTEM
WPpAIMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METOIBI
pENICHUS CUCTEM H




COBOKYITHOCTEMN
ITOKA3aTEJIbHBIX YPABHEHUMN

98

OCHOBHBIE METO/IbI
peluIeHus CUCTEM U
COBOKYITHOCTEMN
II0OKA3aTENIbHBIX YPABHEHUU

99

OCHOBHBIE METO/IbI
pEIICHUs CUCTEM U
COBOKYITHOCTEMN
norapupMHUUECKUX
ypaBHEHUH

100

OCHOBHBIE METOJIBI
peuIeHus: CUCTEM U
COBOKYITHOCTEMN
JorapuMUIEeCKHX
yYpaBHEHUH

101

[IpumeneHnue cucrem Kk
PELLIEHHIO MaTEMAaTHYECKUX
3a/1a4 U 3a7a4 U3
pa3nuYHbIX o0acTei
HAYKH U pealbHOM KHU3HH,
MHTEpHpeTanus
IIOJIyYE€HHBIX PE3YyJIbTaTOB

102

[Ipumenenue cucrem Kk
PELLIEHHIO MaTEMAaTHYECKUX
3a/1a4 U 33724 U3
pa3nuYHbIX o0nacTe




HayKH U PEaJIbHOU KU3HH,
MHTEpIpETANs
IIOJIyYEHHBIX PE3YJIbTATOB

103

IIpuMeHeHnEe HEpaBEHCTB K
PELICHNI0 MaTeMaTHYECKUX
3a/1a4 v 3a1a4 u3
pa3IUYHBIX 0bJlacTen
HayKH U PEaJIbHOU KU3HH,
MHTEpIIpeTalUs
MOJIyYE€HHBIX PE3YyJIbTaTOB

104

KonrponsHas pabora:
"CucTteMbl palluOHAIbHBIX,
UppaIoOHATBEHBIX
MOKa3aTeIbHBIX U
J0rapuPMUUECKUX
ypaBHEeHUI"

105

PanyoHanbHbIE ypaBHEHUS
C ImapamMeTpaMu

106

PanmonanbHubie
HEPABEHCTBA C
rnapaMmeTpamu

107

PanmonanbHbie cUCTEMBI €
napameTpamMu

108

Hppanmonanbusie
YPaBHEHUs, HEPABEHCTBA C
napaMeTpamMu




109

HppanmoHanbHbIe CUCTEMBI
C mapamMeTpaMu

110

Iloka3zarenbpHble
YpaBHEHUS, HEPABEHCTBA C
rnapaMmeTpamu

111

IlokazarenabHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuyeckue
ypaBHEHUs1, HEPAaBEHCTBA C
napameTpamu

113

Jlorapupmuueckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YpaBHEHUs ¢ ITapaMeTpamu

115

Tpuronomerpuueckue
HEPABCHCTBA C
rapameTpamu

116

Tpuronomerpuyeckue
CHUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
ncciaea0BaHue
MaTeMaTUYECKUX MOJENIen
peaJbHBIX CUTYALUMN C
IIOMOLIBIO YPABHEHHUM C
rapameTpamu

118

[Toctpoenue u




HCCIIEI0BaHUE
MaTeMaTHYECKUX MOJEIIEeH
peaIbHBIX CUTYAIUH C
ITIOMOIIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamMmu

119

ITocTpoenue n
HCCIEe0BaHUE
MaTE€MaTHYECKUX MOJEIIEH
peanbHBIX CUTYAIUH C
ITOMOIIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamu

120

KonrponsHas pabora:
"3amauu ¢ napamerpamu”

121

[ToBTOpeHue, 06001IeHNE,
CHUCTEMATU3AIIMS 3HAHUN:
"VpaBHeHus"

122

[ToBTOpEeHME, 0000IIEHNE,
CHUCTEMATU3AIIMS 3HAHUMN:
"YpaBHeHu"

123

[ToBTOpEeHme, 0600IICHHE,
CUCTeMAaTH3alMsl 3HAHUIA:
"VpaBuenus. CucteMbl
ypaBHEHUI"

124

[ToBTOpeHue, o6o0mEHNE,
cucTeMaTu3als 3HaHU:
"HepaBenctna"




125

[ToBTOpenue, o6o0IIEHNE,
CHCTEeMAaTH3aIns 3HAaHUH:
"HepaBencrna"

126

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aIns 3HAaHUH:
"HepaBencrsa"

127

[ToBTOpeHue, 06001IeHNE,
CUCTEMATU3AIIMS 3HAHUN:
"[IpousBonHas u e€
npuMeHeHue"

128

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alys 3HaHUM:
"[IpousBonHas u e€
npuMeHeHue"

129

[ToBTOpEeHme, 0600IIEHNE,
CHUCTEeMaTU3aIus 3HAHHH:
"IIpousBoaHas u e€
npuMeHenue"

130

[ToBTOpEeHue, 0600IIEHNE,
cUCcTeMaTH3allis 3HaHU:
"WUnTerpain u ero
npuMeHeHue"

131

[ToBTOpeHue, 0600mEHNE,
cUcTeMaTu3allis 3HaHW:
"dyHkuun"

132

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTU3alus 3HaHU:




"OyHKIIN"
[ToBTOpeHnue, 06001IeHNE,

133 CHCTEMAaTH3allUs 3HAHHI: 1
"OyHKIUN"

134 HroroBast KOHTpONIbHAs q {
pabota

135 HroroBas KOHTpoOIbHAS i i
paborta

136 [ToBTOpenue, o600mEHNE, {
CHCTEMAaTH3aINs 3HAaHUH

OBUIEE KOJIMYECTBO
136 10

YACOB 110 [TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET






		2024-10-14T17:03:27+0300
	Бабинцева И.Н.




