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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CpPEIHEro OOIIero 0oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOPOHBI, OH OO0ECIeYMBAaCT WHCTPYMCHTAIBHYIO 0a3y Ii H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHpYET JOTHYECKOE M a0CTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecs OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopmMyIupyeT CBOU JOCTHKEHHS B MaTEMaTUUYECKOHN dopme.

Y4eOHbIii Kypc anreOpbl W Havadl MaTeMAaTHYSCKOTO aHalM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHUS OCHOBHBIX
TEHJCHIIMA DPA3BUTHS DKOHOMHUKH W OOIIECTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW KU3HM. B TO jke BpeMms OBIaJieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C IIOMOIIBI0O HHIYKIIMA W PacCyXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xonme um3ydenms ydeOHOro Kypca «Anredpa W Haydajia MaTeMaTHYECKOTO aHaIu3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSTEILHOTO
MOCTPOCHUSI MAaTEMaTHYECKMX MOJIEel peanbHbIX CUTYyallud, MHTEPIpPETAlud MOJyYECHHBIX
pElIeHU, 3HAKOMSTCS C MPUMEepaMy MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MAaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHbIil Kypc oONagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIOCOOCTBYIOIMMKA (OPMUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUsA, TaKk U uepe3 creunuky ydeOHOM  JesITenbHOCTH, TpeOyrouiei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauajgaM MaTEeMaTHUYECKOTO aHalu3a JICHKHT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI

CocraBurens:

M.H. Yconsuena,

YUUTEIb  MaTEMaTUKH MAOY
AbGarckas  COII  Nel  mepBoit
KBaJIM(DUKAIIMOHHOM KaTeropuHu.

c. Abarckoe, 2023



CIIEAYIOIINE COAEPIKATEIbHO-METOJMUECKIe JTHHUU: «Yucna W BbIYMCICHUSN», «DYyHKIHH U
rpadukm», «YpaBHEHUS U HEpAaBEHCTBay», «Havana MmaremaTudeckoro aHnanmsay», «MHOKeCTBa U
JoruKa». Bce OCHOBHBIE cONEpKATEeIbHO-METOANYECKUE JHHUM HM3Y4YaroTCs Ha MPOTSDKEHUH
IBYX JIET OOy4eHHUs Ha YPOBHE CPEAHEr0 OOIIEro oO0pa3oBaHWs, €CTECTBEHHO OTIOIHSS IPYT
Jpyra W TOCTENEHHO HACBIIIasChb HOBBIMHM TeMaMHM M paszjaenaMu. JlaHHblid ydeOHBIH Kypc
SABIISICTCSI MHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSET B cebe cojaep)KaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX JUCIUILINH, TAKMX KakK aireOpa, TPUTOHOMETPHS, MaTEMaTHYCCKUA aHAIU3,
TEOpUsT MHOKECTB, MaTeMaTHueckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKMM MAaTEMAaTHUECKHM amllapaTroM, Yy HHX MOCIEI0BaTEIbHO
(dbopMuUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYaIluH, MPUMEHSATh 3HAHUS, MOJYYCHHBIC MPU H3y4EeHUH Y4eOHOTO Kypca, JUIsl PEIICHUS
CaMOCTOSITEIBHO CPOPMYIIMPOBAHHONW MAaTEeMaTHYECKOW 3a7ayi, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxxaTenpHO-MeTOAMYEeCKast  JuHUAA  «Yucma W BBIUMCICHHS» — 3aBEpIIAcT
(opMUpOBaHNE HABHIKOB HCIIOJIB30BAHMS JICHCTBUTENBHBIX YHCET, KOTOpOoe OBLIO HAa4YaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanusa. Ha ypoBHe cpemnero obmiero oOpasoBaHusi ocoboe
BHUMaHUE yjaenseTcsl (GOPMUPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0si MCIOJIb30BAaHUE PA3NIMYHBIX (JOPM 3aIMCH YHCiIa, YMEHHE JIeNaTh TMPHKUJKY, BBITIOIHATH
MPUOIMKEHHBIC BRIUMCIICHHS, OICHUBATh YHCIIOBBIC BRIPAKCHHS, pa00TaTh C MAaTEMAaTHUCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYJaONIMMCS MHOXKECTBA HATYPaIbHBIX, IEJBIX, PAIMOHAIBHBIX U
JEWCTBUTEIFHBIX YHCEN JTOTIOIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmIoMm U3 ATHX
MHOJKECTB pacCMaTPHBAIOTCS CBOMCTBEHHBIC €My CIEIIM(PHUECKIE 3a]a9d U OTICpAINN: JICIICHUE
HAIeJlo, OINEpUPOBAaHUE OCTAaTKaMH Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOWCTBa
palMOHATIbHBIX U UPPALMOHAIBHBIX YMCEN, apu(METUUYECKUE OIepaluy, a TakKe U3BJICUCHUE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  uucel.  braromaps
MOCJIEIOBATEIbHOMY ~ PAaCIIMPEHHIO Kpyra HCIOJb3yeMbIX YHCEd U 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MPUMEHEHHUS JJIsl PEeIIeHUs pa3InyHbIX 3a7au (opMHUpyeTcs MpeacTaBiIeHUe
0 €IMHCTBE MaTeMAaTHUKH KaK HAyKU U e€ poJIi B MOCTPOCHUH MOJEJe peaabHOro MUpa, LIMPOKO
HCTIOJIB3YIOTCS 0000IIeHe U KOHKPETH3AIS.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro OOydeHus Ha
ypoBHE cpenHero ooOmiero oOpa3oBaHHs, TIIOCKOJBKY B KakaoMm paszene [Iporpammbl
MIPEelyCMOTPEHO pellieHHe COOTBETCTBYIOLIMX 3a1ad. B pesynbrare oOydaromuecs OBIAJECBAIOT
pPa3IMYHBIMU  METOJIaMU  PELIEHUS PAlMOHANBHBIX, HPPALUOHAIBHBIX, [OKA3aTeIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux mnapaMmerpsl. [logydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIHI ¢ TOMOIIBIO TPOU3BOIHOMN, MPH PEIICHUHN MPUKIIATHBIX 337a4 U 3a/1a4 Ha HAXO0XKJICHUE
HauOOJBIINX U HAMMEHBIINX 3HaueHU QyHkiuu. [lanHas copeprkarenbHas TUHUS BKIIIOYAET B
ceba Taxxke (QopMUpOBaHHWE YMEHHUH BBINOJHATH pacd€Thl Mo ¢GopmynaaMm, mnpeoOpa3zoBaHUs
palMOHAaTIbHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJlepKalIuX CTerneHu u Jjorapudmel. braromaps wu3ydyeHuio anredpandyeckoro Marepuana
MPOUCXOJUT  JalibHEHIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKJAEHUH, paOOTHl ¢ CUMBOJILHBIMU
dbopmamu, TpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEIIeHHs TIPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

CogepxarenpHo-MeToAnueckass TuHUS «DyHKIUU U TpaduKim» TECHO MepervieTaercs ¢
IPYTMMH  JIMHUSIMH ~ y4e0HOTOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  33/aéT
MOCJIEIOBATeIbHOCTh ~ M3YUeHHUs1 MaTepuana. V3ydeHWe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUYEeCKONd U TPUTOHOMETPUUYECKUX (PYHKIIUN, UX CBOHUCTB M TpaMKOB, HCIOIH30BAHHE
GyHKOMA Ui pelieHus 3a1ad U3 JIPYruX Y4eOHBIX MPEAMETOB U peadbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYE€CKHM aHaJIN30M, TaK U C pPelIeHUeM YpaBHEHHI u HepaBeHCTB. [Ipu



3TOM OO0JIbIIOE BHUMAaHUE YyAelsercs (OPMUPOBAHMIO YMEHHUS BbIpaxarb (opmynaMu
3aBHCUMOCTH MEXIY pa3IMYHBIMU BEIWYMHAMH, UCCIIEA0BATH NOJy4YeHHbIE (YHKIIUU, CTPOUTH
ux rpaduku. Marepuan 3TOH coaepKaTelbHOW JIMHUM HALEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, IMO3BOJISIOMIMX BBIPAXATh 3aBHCUMOCTH MEX]y BEIHYMHAMH B pa3in4yHON (opme:
aHATUTHYECKOW, Tpaduueckoil M cioBecHOH. Ero wusydeHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O0OOMmEHHIO ¥  KOHKpETH3allWH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas JuHus «Havama mareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILECTBEHHO
pacmMpuTh Kpyr KaKk MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX OOYyJarolIMMCS,
TaK KaK y HUX IMOSBIISETCS BO3MOXXHOCTh CTPOUTH IPaMKU CIOKHBIX (YHKIIHHA, ONPEETATh UX
HanOOJIbIINE W HAMMEHBIIINE 3HAYEHUS, BBIYUCIATH TUIOMAAn GUryp U oOBbEMBI Te, HAXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoueccoB. JlaHHas coxaepxkaTenbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMSI MAaTEMAaTHYECKMX MOJEIEH pealbHbIX CHUTYyaluid, I103BOJISAET
HaXOJUTh HaWjydlllee peHIeHHEe B MNPHUKIATHBIX, B TOM YHCII€ COLHUAIbHO-3KOHOMHUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOTO aHaliu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOro, (POPMATIBHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHMS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIAIOLIUXCS pe3yibTaTax, MOJYyYEHHBIX B X0JI€ Pa3BUTHUSI MaTEMAaTHKU Kak HayKu, U
00 uX aBTOpax.

CopepxarenbHo-MeToAMuYecKass JHHUS «MHOXKecTBa M JIOTMKa» BKIIOYaeT B cels
AJIIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JIOTUKH. TeopeTHKOo-MHO>KECTBEHHBIE
MIpPe/ICTaBICHHs] MPOHU3BIBAIOT BECh KypC UIKOJILHOM MaTeMaTHKH M IpeiarailoT Haunbosiee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIONIMM BCe pa3fenbl MaTeMaTHKUd W €€ NPUIOKEHHUH, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLHUIUIMHBI U UX IPWIOKEHUA B equHoe nenoe. [loatomy
BaXXHO JaTh BO3MOXHOCTb OOy4arolieMmycs IOHHUMATb TEOPETUKO-MHOKECTBECHHBIN SI3bIK
COBPEMEHHOM MAaTE€MaTHUKM M MCIOJIB30BaTh €ro JJIA BBIPAXEHHWS CBOMX MBICIEH. [lpyrum
BAKHBIM ITPU3HAKOM MATEMAaTHUKN KaK HAayKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W  CJEJOBAHUE OIPENCIEHHBIM MpPaBUJIaM IOCTPOEHUS  JOKA3aTesIbCTB.
3HAKOMCTBO C 3JE€MEHTAaMHM MaTeMaTH4eCKON JIOTMKH CIOCOOCTBYET DPA3BUTHIO JIOTHUECKOTO
MBIIUIEHUS] 00YYarOLUXCsl, O3BOJSIET UM CTPOUTh CBOM PACCYKIECHUS HAa OCHOBE JIOTMYECKHUX
paBui, GOpMUpPYET HABBIKM KPUTHUYECKOT'O MBIIIICHHUS.

B yue6HOM Kypce «AnreOpa M Hayaja MaTEeMaTHYECKOI'O aHaIW3a» IMPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTHYEeCKOI'0  MOJEIMPOBAHUSA,  KOTOpble  IpHU3BaHbl  CHOCOOCTBOBATH
(OpMUPOBAHUIO HABBIKOB IOCTPOEHMsI MOJENEH pealbHbIX CHUTyalluH, HCCIEIOBaHMUS ITHUX
MoJielell C TOMOUIbIO ammapara ajireOpbl M MaTeMAaTH4YEeCKOIo aHajiu3a, HHTEepHpeTaluu
IIOJIyYEHHBIX DPe3yJabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXIbIH W3 DPa3feiioB IPOIPaMMBL,
IIOCKOJIbKY BECh MaTepuai y4eOHOIro Kypca IIUPOKO MCIIOJIb3YETCs JJIS PELICHUs MPUKIIAJIHBIX
3agau. Ilpu pemeHMM peaJbHBIX MPAKTUUYECKUX 3aJad  oOydaroliuecs pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHI0, 0000IaTh M KOHKPETH3MpOBaTh Ipobiemy. JlesTenpHOCTh MO (OpMUPOBAHUIO
HaBBIKOB PEIIECHUS MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YYEHHs BCEX TeM Y4eOHOro
Kypca «AnreOpa ¥ Hayana MaTeMaTHYECKOTO aHAJIN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Hadana MaTeMaTHYECKOTO aHalIN3a» OTBOJUTCS
B 10 knacce — 136 yacos (4 yaca B HezleNio).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT' O
IHPEIMETA

JIMYHOCTHBIE PE3YJIBTATbBI



1) rpa’aaHcKOro BOCHUTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON MO3WUIMU  OOYYarOIIEerocsi Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIECTBA, MPEICTABICHUE O MAaTEMAaTUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCWCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh POCCUHCKON TPAXKAAHCKON MACHTHYHOCTH, YBAKCHHS K MPOILIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX
MAaTEMaTUKOB M POCCUMCKOM MATEMaTUYECKOMN IIKOJbI, MCMIOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUs, ITHYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTH)KCHHM HAyKH M JCSTEIBHOCTHIO YY4E€HOTO, OCO3HAHHE JMYHOTO BKJAJa B IMOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUIeHWH, pacCy)KIeHHil, BOCIPUUMYHUBOCTh K
MAaTeMaTHYECKUM acIleKTaM Pa3IMuHbIX BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHUS MPUMEHSATh MaTEeMAaTUUECKUE 3HAHUsI B HHTEPECax 37J0pOBOTO
n Oe3omacHoro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (370pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON AEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJZly, OCO3HAHHE IIEHHOCTH TPYJI0JIIO0US, HHTEPEC K pa3IU4HbIM cdepam
npodeccHoHabHON NEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
coBepuIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3KOJIOTHY€CKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyJIbTYphbl, TOHHUMaHHE BIMSIHUS COIMAIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00aTBbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOsieM, OpUeHTalus Ha  [NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHUs 3a1ad B 00JacTU OKpYXKAloIIel cpefpl, IIIaHUPOBAHUE
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUN JUIsl OKPYKAIOLIEH Cpelibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOW MPaKTUKH, MOHUMaHUE MAaTeMaTHYeCKOW HayKd Kak cgepbl
YEJIOBEUYECKOU AESITENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUIsl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHHUE S3bIKOM MATEMAaTUKU U MaTEMaTHYECKOM KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh UHINBUAYAIBHO U

B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IHo3naBaTebHBIE YHMBEPCAJbHbIE Y4eOHbIE JeHCTBUS
Ba3oBble jJornueckue aeiicTBUA:



BBISBJIAITh M XapaKTEPH30BaTh CYHIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYeCKHX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy MOHATHAMH, (POPMYIUPOBATH OMNpEACTCHUS  IOHSATHM,
yCTaHABIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKALMK, OCHOBAaHUSA Uil 0000IIeHUs u
CpaBHEHMSI, KpUTEPHH IPOBOIUMOI0 aHAJIN3a,

BOCIPUHUMATh, (OPMYIHMPOBATH W MPeoOpa3OBHIBATh CYKICHUSA: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

BBISBJIITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHs B (pakTax,
JAHHBIX, HAONIONCHHUAX W  YTBEPXKACHUSAX, MpeUlaratb KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JIeTIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIO4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOT UM,

MIPOBOJIUTH CAMOCTOSITENIHO OKA3aTeIhCTBA MAaTEMAaTHYECKUX YTBEPKACHUH (TIpsSMbIe U
OT TIPOTHUBHOTO), BBICTPaMBATh AapPryMEHTAIMIO, MPUBOAWUTH IPHUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpaATh CcHocoO pemieHus yd4eOHOM 3amauu (CpaBHMBAaThb HECKOJIBKO BapUaHTOB
pemieHus, BBIOMpaTh HaWboJee MOIXOAANINH ¢ Y4ETOM CaMOCTOSITETIbHO —BBIJCIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BONPOCHI, (PUKCHpYIOLIME MPOTUBOpEUYUE, MNpoOJIeMy, YCTaHAaBIMBAaTh HCKOMOE M JIaHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOTO IMO3UITHI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIIEHHUS, IPOIIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00beKTaMu, SBJICHUSIMH, TPOLIECCaMU;

CaMoCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOICHUS], UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIe(UIUTHl HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BbIOMpaTh HMH(POpPMALMIO U3 HCTOYHHMKOB pAa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTEeMAaTU3UpOBAaTh W HHTEPHPETUPOBATh HMHGOPMALMIO DPA3NIUYHBIX BHUJIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGpOpMAIMIO, TMPEACTaBIsATh €€ B  pa3IuuHbiXx  Qopmax,
WUTIOCTPUPOBATH TpadUvecKH;

OIICHUBAaTh HAI&KHOCT, HMHPOPMAMU MO0  CaMOCTOATENIbHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (QOPMYIUPOBATH CY)XJIEHHS B COOTBETCTBUU C YCIOBUSAMH U LEISMHU
oOI1eHus, SICHO, TOYHO, ITPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaTb IOACHEHUS IO XOAY pEUICHHs 3aJadd, KOMMEHTHUPOBATh IIOJY4YEHHBIN
pe3yabTart;

B X0Jie 00CYX/JeHHus 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJEH, HALIEJICHHBIE HA MOWCK PELIEHMsS], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXJECHUSAMH APYrMX YYaCTHMKOB JMAJIOra, OOHApyKUBaTh Pa3IM4Me U CXOJCTBO
MO3UIIMIA, B KOPPEKTHOU opme popMyTupoBaTh pa3HOTIIACUS, CBOM BO3PAKEHHUS;



NpCACTAaBJIATL PE3YJIbTaThl PCHIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMH |
0COOEHHOCTEH ayJUTOPUH.

PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranu3anus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJadd, BBIOMpATh CIOCOO pemeHHus ¢ y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUHN C Y4ETOM HOBOW MH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/JIEKT:

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TTPOLIECCa U pe3ybTaTa PElICHNs MaTeMaTHIECKOM 3a1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPHU PEHICHUM 3aJa4d, BHOCHTH
KOPPEKTHUBBI B JICATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX OMIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3ylbTaTa MeIH ¥ YCIOBHSIM, OOBSICHATH TNPUYMHBI
TOCTIDKEHUSI WM HEIAOCTIDKEHHSI PE3YyJbTaTOB JESITEIbHOCTH, HAXOJWUTh OMIMOKY, /JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHUMATh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONW W MHIUBUAYAITBHONW pabOTHI TIpH
pemeHNH y4eOHBIX 3aja4, MPUHAMATh I[elb COBMECTHOW JIeSTENHHOCTH, IUIAaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padOT, JTOroBapuBaThCS, 00CYXKIATh
MPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYMIOBBIX (hopMax paboTel (0OCYXIeHUS, OOMEH MHEHHM, «MO3TOBBIE
HIITYPMbI» U HHBIE), BBIIOJHATH CBOI YacTh pabOThl MU KOOPAMHUPOBATH CBOM ACUCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIMIMI MPOIYKT IO
KpUTepUsM, chopMyIMpOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOyuenus B 10 kjacce oOy4aromuics IMOMYYUT CICIYIOIIUE TMPEIMETHBIE
pe3yNbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa M Havaia
MaTeMaTHYEeCKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PAMOHAILHOE YUCIIO, OECKOHEUHAsl MepruoanYecKas
Ipo0Ob, MPOILEHTHI, UPPALUOHATBLHOE YHKCIO, MHOXKECTBA PAlMOHAJBHBIX U JIEHCTBUTEIBHBIX
qucell, MOyJlb IEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTH APOOU U MPOLEHTHI Ui PEIICHUS MPUKIAIHBIX 33724 U3 PAa3IMYHBIX OTpacien
3HAHWUN U pPeaTbHOU KU3HHU;

MPUMEHATh NPUOIKEHHBIE BBIUMCICHHUS, MPABUIA OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUT;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OPMY 3amUCH JEHCTBUTENBHBIX YMCEN JUIsl PEHICHHs] MPAKTHYEeCKUX 3aJad |
MPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpallbHOM CTETEHU;

CBOOOHO OTEpUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTeNleM;

CBOOOJHO OTEpPUPOBATH MOHATHSAMU: JIOTapudM dYHCla, ACCATUYHBIE U HATypaIbHbBIE
norapuMmsl;

CBOOOJHO OMEpPUPOBATH MOHITHIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAHT'€HC YHCIOBOTO
aprymMeHTa;



OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC U aPKTaHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUS H HEPABEHCTBA:

cBOOOJHO ~ OMEpUpoBaTh  MOHATHSAMH:  TOXKIECTBO, ypPaBHEHHE,  HEPABEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS M YPaBHEHUS-CIIECJICTBHSI, PABHOCHIbHBIC HEPABEHCTBA;

NPUMEHATh Pa3IMYHBIE METOJbl PELICHHsS PAlMOHAJIBHBIX M JPOOHO-PAMOHATBHBIX
YpaBHEHHIA, IPUMEHITH METO HHTEPBAJIOB JUIsl PEIICHHSI HEPABEHCTB;

cBOOOJTHO ONEPUPOBATh MOHATHAMH: MHOTOYICH OT OJHOW IEePEeMEHHON, MHOTOWIEH C
HEeNBIMA KOO QHUIIMEHTaMH, KOPHU MHOTOWICHA, NPUMEHSTh JeJieHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemienus 3a1ay;

CcBOOOJTHO ONEpUPOBATH TMOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIa,
OTIpENICNIUTENb MAaTpPHUIBl 2 X 2 W €ro TeOMETPHUYECKHH CMBICI, WCIIOJIb30BaTh CBOWCTBA
ompenenuTens 2 X 2 i BBIYUCICHUS €r0 3HAUCHHS, TPUMEHSITh ONMPEIACTUTEH JUTS PEIICHHUs
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJIEIMPOBATh peajibHbIE CHTYallMHd C IOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH, WCCIIE0OBAaTh IIOCTPOCHHBIE MOJEIM C TIOMOINBIO MAaTpUIl W
OTIpe/IeNUTeNeH, HHTEPIPETUPOBATH MTOJTyYCHHBIH Pe3ybTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU JIJIs TpeoOpa30BaHUsl BbIPaKEHUMH;

BBHITIOJIHATh ~ MPEOOpPA30BaHUsI  YUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
panroHaTFHBIM TIOKa3aTeIeM;

HCIIOJIb30BaTh  CBOMCTBAa  JorapuMoB JUIsi  IpeoOpa3oBaHusl  JIOTapU(PMUUYECKUX
BBIPAKEHUM;

CBOOOJTHO ~ OMEpHpOBaTh  TOHATHSAMHU:  HppallMOHANbHBIE,  TIOKa3aTelbHBIE U
norapuMHUYECKUEe ypaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX NEPEXO0/I0B
WJIA OCYIIECTBIISISI IPOBEPKY KOPHEH;

MPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMynbl Ui  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOJHO ONEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0xo1uMble (OPMYIIBI IJ1s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJIENTUPOBATh pEAbHbIE CHUTYyallMM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKEHUS,
YpaBHEHHUs, HEpaBEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEIOBaTh TMOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara ajareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: (YHKIHS, CHOCOObI 3alaHusi (DYHKIUH, B3aHMHO
oOpaTHble (QYHKIMH, KOMIO3UIUA (PyHKIMHA, rpaduk (HYHKIHH, BBITOJIHATH 3JIEMEHTAapHbBIC
npeoOpazoBaHus TpadUKOB QYHKITUH;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: O00JACTh OINpENeieHHs] M MHOMXECTBO 3HAUYECHUU
byHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMEpPUPOBATh MOHATUSAMU: YETHBIE U HEYETHbIE (DYHKIUHU, NEPUOJAUYECKUE
GyHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIHUHU, MAKCUMyMbl U MHUHHUMYMBI (DYHKIUH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHHEe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpUPOBATh MOHATHUAMU: CTEMEHHAas (YHKIUS C HATypajJbHBIM U IEJIBIM
nokasaresieM, rpaduk CTENEeHHON (YHKIHMHM C HATypallbHBIM U ILENBIM TOKa3aTeleM, rpaduk
KOPHS N-0if CTeneHu Kak GyHKIIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNeM;

ONEepHpPOBATh MOHATHAMM: JMHEWHas, KBaJpaTW4Has MU JpOOHO-IMHEHHas (yHKUUH,
BBITOJIHATE 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEpHPOBaTh MOHATHAMU: IMOKa3aTelbHas M Jorapupmuyeckas QyHKIUH, UX
CBOICTBA U I'pauKu, UCIOIB30BaTh UX I'padKH JUIS PELICHUs ypaBHEHUH;

CcBOOOJIHO OMNEpUPOBaTh MOHATHSAMM: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUYECKHUX (PYHKIMI YUCITIOBOTO apryMEHTa;

UCIOJb30BaTh I'paduku (QYHKIUHA A7 UCCIETO0BaHMS MPOLIECCOB M 3aBUCHUMOCTEH Mpu
pelIeHNH 3a/ad U3 JPYruX Y4eOHbIX MPEIMETOB M PEAbHOW KHU3HH, BBIpaXaTbh (OpMyTaMH
3aBHCHUMOCTH MEXIY BEIMUNHAMH;



Hayana maTteMaTH4ecKoro aHajms3a:

cBOOOJTHO OIEpPHUPOBATH MOHATUAMHU: apUPMETHYEeCKas M TeOMEeTpUYecKas Hporpeccus,
0ecKOHEeuHO yOBIBaIOIIast FTEOMETPHYUECKAs IPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIUABHBINA POCT,
(opmyIna CI0KHBIX IPOIIEHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE,

HCIIOJIb30BATh IIPOTPECCUU VISl PELICHUS PEAJIBHBIX 3aa4 IIPUKIIAHOTO XapaKTepa;

cBOOOJHO  OMEpUPOBaTH MOHATHUSAMH:  TIOCIEAOBATENIHOCTh, CHOCOOBI  3a/aHUS
IIOCJIEI0BATEIBHOCTENH, MOHOTOHHBIE U OTPAaHUYEHHBIE NIOCIIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXKICHUS MAaTEMAaTHYECKOTO aHaJIM3a KaK aHainn3a OECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEPUPOBATH MOHATUSMH: HEMpPEPHIBHBIE (YHKINMU, TOYKH pa3pbiBa rpaduxa
GbyHKIMHU, aCHMOTOTHI Tpaduka QyHKINH;

cBOOOJTHO OTEpHpOBaTh MOHATHEM: (PYHKIMSA, HENpepbIBHAs Ha OTPE3KE, MPHUMEHSTh
CBOICTBA HETIPEPHIBHBIX (PYHKIINN [l pelIeHUs 3a/]a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TIepBasi U BTOpas MPOU3BOJHbIE (DYHKIUH,
KacaTesnbHas K rpaguky QpyHKUINU;

BBIYUCIIATh IPOU3BOAHBIE CYMMBI, IPOM3BEJIEHUS, YAaCTHOTO W KOMIIO3ULIHU JIBYX
(GyHKIMM, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

HCI0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHns 3aau.

MHoxecTBa M J10THKA:

CBOOOJHO OTEpUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpAllui HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMMCAHUS PEATbHBIX MPOLECCOB
U SIBJICHUM, IPH PEIICHUH 3aJa4 U3 JPYTUX Y4eOHbIX IPEIMETOB;

CBOOOJHO OMNEpUpPOBaTh MOHATUSIMU: OIpeAeTeHUEe, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPABCHCTBA.

15l OlleHKM JOCTHIKEeHHS MJIAHHPYEeMbIX Pe3y/bTATOB MCHOJIb3YIOTCH KOHTPOJIbHbIE
padoThI U3 CAeAYIIIHNX MOCOOMIi:

- AnreOpa 1 Hayajla MaTeMaTU4eCcKOro aHanu3a. JuaakTuueckue MaTepuanbl K yueOHUKY
I.A. AmumoBa u ap. 10 kmacc: y4eb. mocoOue s oOmieoOpa3oBaTeIbHBIX OpraHU3aIui:
0a30BbIi 1 yrayon. Ypoau / M.W.I1la6ynun, M.B. Tkauéra, H.E. ®eneposa, - 8 —¢ u3a. M.
[Ipoceenienue, 2017



COILEPKAHUE YYEBHOI'O IPEJIMETA

10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSATHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [Ipumenenne nqpoOeii 1 MPOIEHTOB sl PELICHUS TPUKIIAJIHBIX 3a7a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
ONepalMy C JECUCTBUTEIBHBIMU YHCIaMU. MOIyib IEHCTBUTEIBHOIO YMCIIA M €ro CBOMCTBA.
[IpuOnmkE€HHbIE BBIUMCIEHMS, TMpaBUiIa OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIYMCIICHU.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3alUCHU ACUCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTapU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC YUCJIOBOIO ApryMeHTAa. APKCHHYC, apKKOCHHYC H
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCUIIBHBIE YDaBHEHHS U ypaBHEHUSA-CIEACTBUA. HepaBeHCTBO, pelleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEIBIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPaBEHCTB.
MHorousieHsl OT OJHOM IEpPEeMEHHOM. JleleHre MHOrOYiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHHUM, COAECPIKAIIMUX CTENIEHH U KOPHHU.

WppannonaneHeie  ypaBHeHUs. (OCHOBHBIE METOIBI  PEUICHUS  HMPPALUMOHAIBHBIX
YpaBHEHUU.

Iloxa3zarenpHble ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS [TI0KA3aTEIbHBIX YPABHEHHH.

IIpeoOpa3oBaHue BeIpaKeHUH, COAEPIKALIMX JIOTApU(DMBI.

Jlorapupmuueckue ypaBHeHUs. (OCHOBHbIE METOJbl PpEIIEHUS JOrapuPpMHUUECKUX
YpaBHEHUH.

OcHoBHBIE TpuUroHOMeTpuueckue @opmyiasl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BbIpAKEHUH. Pellienne TpuroHoMeTpu4ecKuX ypaBHEHUM.

Pemenune cucreM nMHEHHBIX ypaBHEHMH. MaTpuua cHUCTEMBl JIMHEHHBIX YPaBHEHHH.
Omnpenenurens Marpuipl 2X2, €ro eOMETPUUYECKUMH CMBICI M CBOMCTBA, BBIYMCIIEHUE €TI0
3HAYEHUs, IPUMEHEHNUE ONIPENEIUTENS Ul PEILICHUS] CUCTEMBI JIMHEHHBIX YpaBHEHUH. Pemienue
IIPUKJIAJHBIX 3a7a4 ¢ IOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUl. lccienoBanne nocTpoeHHON
MOJIEJIH C ITOMOILBI0 MAaTPUL] U ONIPEACIUTEICH.

[locTpoeHne MaTeMaTH4YECKMX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUII M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMUHbIX 00JacTell HayKH U peaabHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMsA, crnocoObl 3anaHus (QyHKIMH. B3aumHo oOpaTtHble (QyHkiuu. Kommosunus
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKoB (GyHKIHMA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymu ynkmuu. [Tpomexyrku
3HaKonocTossHCcTBa. UETHble M Heu€éTHble QyHKIMH. [leproanueckue QyHKiuu. IIpomexyTku



MOHOTOHHOCTH (D)yHKIMH. MakcuMyMbl 1 MUHHUMYMBI QyHKIHH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa TPOMEKYTKE.

JIvneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs GYHKIUU. DIeMEHTapHOE UCCIIE0OBAaHNE U
MMOCTPOCHHUE UX TPAPHKOB.

CrenenHas (QyHKIUS ¢ HATypaJdbHBIM M IENbIM IMOKa3areneMm. EE cpoiicTBa u rpaduk.
CaoiictBa U rpaduK KOpHSA N-Oi CTENeHH Kak (DYHKIMHU OOpaTHOM CTENEHH C HaTypaIbHBIM
IIOKa3aTeseM.

[Toxa3zaTtenpHas u norapupmMudeckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHs ypaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX  (DYHKIIHHA
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sBJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocinenoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIEA0BaTEIbHOCTEH. MeTo ] MaTeMaTHYeCKOH
MHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa GeCKOHEUHO YOBIBArOIIeH reoMeTpHUYecKON MpPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHbBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBa. ToukM pa3pbiBa. ACHUMOTOTH T'padukoB
¢byukuuil. CBoiicTBa (QyHKIMII HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peUIeHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMK 711 PEIICHUS 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, TeOMETPUISCKUN U PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (pyHKITHH.

[IpousBonubie anemMenTapHbIX GyHKUIUN. [Ipon3BoaHas cyMMBbI, TPOU3BEICHHUSI, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Jinepa—BenHa.
[IpuMeHeHne TEOPEeTUKO-MHOKECTBEHHOTO arapaTta i ONMCAaHUs PEaJbHbIX IPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOTo  OObEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

JesiTeIbHOCTDL YYUTEJISI C y4eTOM padoueil mporpaMMbl BOCTIMTAHMS

YcraHoBneHuE JOBCPHUTCIIbHBIX OTHOIIICGHUH C O6y‘IaIOIJ_[I/IMI/IC$I, CHOCO6CTBYIOHII/IX
MO3UTUBHOMY BOCIIpHUATHUIO O6y‘laIOH_[I/IMI/IC$I Tpe60BaHPII>i u HpOCB6 YUUTCIISA, MIPUBJICYCHUIO UX
BHHUMAaHHA K 06CY)K,I[8.€MOI71 Ha YpPOKC I/IH(bOpMaI_[I/II/I, AdKTHBU3allUN HX IMO3HaBaTEIbHOM
ACATCIIbHOCTH, HO6y>KI[CHI/Ie 06yqafonmxc;1 CO6J'IIOI[3TL Ha YpOKE O6I_HCHpI/IH$ITBIe HOPMBbI
IIOBCACHUS, IIpaBUJIa O6H.I€HI/I$I CO CTapmyMHM W CBCPCTHHUKAMH, JIIPHUHIOMUIIBI yqe6H0171
AUCHUIUIMHBI U CaMOOPTaHU3allnu,

MPpUBJICYCHHUC BHHUMAHUA 06yqa}01u1/1xc5{ K HICHHOCTHOMY AacCIICKTy H3Yy4YdaCMbIX Ha YpOKax
HBHGHHﬁ, opraHu3anusa Hux pa6OTLI C HOJ'Iy‘lElCMOfI Ha YpOKE COLIHUAJIBHO 3HAYUMOM
I/IH(I)OpMaI_II/IeI\/'I; BKJIFOUCHUC B YPOK HUI'POBBIX NpoOCAyp C LEJIbHO MOAACPIKAHUSA MOTUBALIUU
o6yqa}0mnxc;1 K IMOJIYYCHUTIO 3H8.HI/II>'I, HaJIa)KMBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIIECHHUI
B KJ1aCCC.



TEMATHUYECKOE INIAHUPOBAHHUE, B TOM YHCJIE C YYETOM PABOUYEHA ITPOT'PAMMBbI
BOCHUTAHUS C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMBIX HA OCBOEHUE KAXKIOM

TEMDBI.
10 KUIIACC
Ne Tema ypoka ¢ yyerom padoueii mporpaMmbl Konuny XapakTepucTHKa OCHOBHBIX BH/I0B y4eOHOM Aara
n/n BOCIIUTAHUS €CTBO NAeATeTbHOCTH
4acoB
ILnan dakr

MH0:xecTBO 1eifiCTBUTEIbHbIX YHCeJI.

MHorouiensl. PannonajibHbIe ypaBHEeHHUS U 24

HepaBeHcTBa. CucTeMbl JIMHEHBIX YPABHEHUI

MHoskecTBO, orepaniu HaJl MHOKECTBAMU H UX 1 HNcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN 04.09

CBOMCTBA anmapar JJIsl OIMCAaHUs X014 PEILICHUS

Jlnarpammet Diinepa-Berna 1 MaTeMaTUECKUX 3a/ia4, a TalKe PealbHbIX 06.09

- MIPOLIECCOB U SBJICHUM.

PUMEHEHHE TEOPETUKO-MHOKECTBEHHOTO anmnapara | OlepUpPOBATH MOHSITHSIMH: PAIOHATHHOE THCIIO, 07.09
AJIA pEIICHUA 3a1a9 OeckoHeyHas nepuoanyeckas ApoOb, IPOLEHTHI;
Panmonansable unciaa. OOBLIKHOBEHHEIE U JECITUYHEIE UPPALMOHAIILHOE U JIECHCTBUTEIBHOE YHUCIIO; MOTYIIb
Jpo0H, IIPOLIEHTHI, OECKOHEUHBIE IEPHOIUIECKUE 1 | ACHUCTBUTCILHOIO HHMCHA, HCHOALIOBATD STH 07.09
apoGH MOHATUSA IIPU MPOBEICHUU PACCYXKICHUN U

JOKA3aTeNbCTB, MPUMEHSITh IPOOH U MIPOLIEHTHI st
Panmonaneublie yncna. OOBIKHOBEHHBIC U IECATUYHBIC PELeHNs IPUKIaIHBIX 3a1ad U3 PasIHIHbIX
JIpoOH, TPOLICHTHI, 0ECKOHEYHBIE TIEPHOIUICCKIC 1 oTpaciiell 3HAaHUH U peaTbHOM KU3HU. 11.09
npobu Hcnonb3oBaTh NpuOInKEHHBIE BEIUMCICHHUS,
ITpumenenue apoGeil ¥ NPOLIEHTOB VIS PELICHUs TpaBrIIa OKPYTICHHA, IPUKUIKY 1 OLEHKY

1 pe3yabTaTa BEIYHUCIICHUH. 13.09

MPUKIIAHBIX 33]1a4

IIpuMeHATH pa3Iu4HbIE METOABI PELICHHUS
[Ipumenenune ApoOek ¥ IPOLEHTOB Ul PELICHHUS 1 palroHaIbHBIX U IPOOHO-pAIlMOHAIBHBIX 14.09
MPUKIIAHBIX 33]1a4 YPaBHEHUI; a TAK)KE€ METOJ UHTEPBAJIOB AJIS '




HeiicTBuTenbHbIe yncia. PalimoHanbHbie U

8 HppalMOHAJIbHBIE YUCIIA

9 ApudpmeTrnuecke onepamyu ¢ 1eHCTBUTEIbHBIMH
quclaMu

10 Monynbe AeCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA

1 [TpuOnmxEHHbBIE BRIYMCIICHUS, TIPaBUIIa OKp}irneHmI,
MPUKUKA U OLIEHKA Pe3y/ibTaTa BHIYMCICHUIN

12 OCHOBHBIE METO/IbI PEILIEHUS LENbIX U IPOOHO-
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIIEHUS LENbIX U IPOOHO-
paloHaIbHBIX YpaBHEHUN U HEPABEHCTB

14 CraproBas 1narHocruyeckas padora

15 MHorouneHsl 0T OJHON epeMeHHOU. Jlenenne
MHOTO4JIEHAa HAa MHOTOWIEH C ocTaTkoM. Teopema besy

16 MHorouseHs! ¢ 1easMu ko3 durinentamu. Teopema
Buera

17 Pemenue cucteM TMHEUHBIX YpaBHEHUMN

18 Pemenue cucteM JTMHEUHBIX YpaBHEHUM
Marpuiia CuCTeMbl JJMHEHUHBIX YPaBHEHHIA.

19 Onpenenurens MaTpULbl 2X2, €ro0 TEOMETPUUECKUI
CMBICJI U CBOWCTBA; BBIUMCIICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUI
CMBICJI U CBOWCTBA; BBIUMCIICHUE €r0 3HAYCHUS

)1 [IpumeHeHne onpeneuTens 11 pEIeHUs CUCTEMBI
JIMHEWHBIX YpaBHEHUN

” Pemenue npukinaaHbIxX 3a4a4 ¢ IOMOUIBIO CUCTEMBI

JIMHEWHBIX YpaBHEHUN

pELLIECHUS] HEPABEHCTB.
OnepupoBaTb NOHATUSIMH MHOTOYJICH OT OJHOM
MEPEMEHHOM, €r0 KOPHH; MPUMEHSTh JICJICHHUE
MHOTOWIEHa HA MHOTOWIEH C OCTATKOM, TEOPEMY
besy u reopemy Buera mis pemenus 3anad.
OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHEWMHBIX
YpaBHEHUH, MAaTPUIIA, ONPEIETUTENb MATPHIIBI.
Hcnonb3oBaTh cBOWCTBA onpeaenuTens 2 X 2 ans
BBIUMCIICHUS €r0 3HAYEHUSI, IPUMEHATh
OTPEACTUTENN JJISI PEIICHUSI CUCTEMBbI JIMHEHHBIX
YpaBHEHUM.

MoaenupoBaTh peajibHbIE CUTYAI[UU C TIOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUH, UCCJIEI0BATH
MOCTPOEHHBIE MOJIEH C TIOMOIIBIO MaTPUIL U
OTpENECIUTENCH, HHTEPNPETHPOBATDH NOJYYEHHBIN
pe3yabTaT

14.09

18.09

20.09

21.09

21.09

25.09

27.09

28.09

28.09

02.10

04.10

05.10

05.10

09.10

11.10




Pemenne MPUKIIAHBIX 3a/1a4 C TIOMOIIBIO CUCTCMbI

23 8 3 1 12.10
JMHENHBIX YpaBHEHUN
24 Konumponsnan paboma: ""Payuonanshsie ypasnenus | 12.10
u Hepasencmea. Cucmemol TUHEHUHBIX ypasHeHull"" '
®ynkuuu u rpapuku. CtenenHas pyHkuus ¢ 1
1eJIbIM MOKa3aTesieM
)5 OyHKIMs, crocoObl 3ananus GyHkuun. Bzanmuao | 16.10
o6patHble GyHKIMH. KoMrosnuus dyHKumit OnepupoBaTh NOHATUAMU: PYHKIUSA, CLIOCOOBI :
r 5 5 3aaHus QYHKIMK; B3aUMHO 00OpaTHbIEe (QYHKIINH,
26 paduk GyHKIMH. DIeMeHTapHbIe IPpeoOpa3oBaHUs | KOMTIO3HIHS (yHKITHi, rpaduk (yHKITHH, 06TACTS 18.10
rpapuKoB QyHKIHI OTIpe/IeNIEHUs] 1 MHOXKECTBO 3HAYEHUH PyHKIUH,
OO6uacTh onpeseNieHns] © MHOYKECTBO 3HAUYCHUIN HyIH (QYHKIMHU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
27 bynkimu. Hynu Gynkimu. [IpoMexyTKH 3HaK 1 JIMHEHHAs, KBa[PATHIHAs, TPOOHO-TIMHEHHAs 1 19.10
OCTOSHCTRA CTerneHHast PyHKLHUU.
, , BbINoJHATH 3J1eMeHTapHbIe TpeoOpa3oBaHUs
73 Ue&rapie u HeuéTHbIe GyHKIMHU. [leproanueckue | rpaduKoB DYHKIHIT .3HATH M YMETh 10KA3BIBATH 19.10
kuuu. [IpoMexyTku MOHOTOHHOCTH KLIUU " “
bynKu p yr byHKu YETHOCTh WJIM HEYETHOCTh (PYHKIUHY,
29 MaxkcumMymbl 1 MUHUMYMBI QyHKIMU. Hanbonbiee u | [epHOAMYHOCTS QYHKLMH, HAXOAUTH IPOMEKYTKH 23.10
HauMeHblIIee 3HaueHNEe PYHKIUU Ha TPOMEKYTKE MOHOTOHHOCTH ()yHKLIMH, MAKCHMYMBI 1
Jluneiinasi, KBagpaTuuHas U ApoOHO-TMHEITHAS MUHUMYMBI (YHKIIMH, HauOoJIblliee U HAaUMEHbIIIEee
30 byHKIIMN 1 3Ha4YCHHE (PYHKIIMU HA TIPOMEKYTKE 25.10
BII Meswcoynapoonviii 0env wikonvhvlx 6ud.auomex D opMyJIMPOBATH U HJUIIOCTPUPOBATH
31 DJIeMEHTapHOE UCCIIEIOBAHNE U TOCTPOEHUE | rpagpuyecKn CBONCTBA IMHCHHOM, KBAIPATUYHOM, 26.10
rpadMKOB TUX (yHKIUIH JIPOOHO-TMHEHHON U cTeneHHON (DYHKITH :
DIEMEHTapHOE UCCIEN0BAHUE M IIOCTPOEHUE BripakaTh popMyJIaMu 3aBUCHMOCTH MEXKIY
32 rpapuKoB 5THX yHKLMiL 1 BEJIMYMHAMU .3HATh ONpeeJIecHHe U CBOICTBA 26.10
CTETEHH C LIEJbIM TI0Ka3aTeNIeM; OAX0 1S
33 Crenens c nensM nokasareneM. buaom Herorona 1 B . > TOAROILIYIO 06.11
dopMy 3anucu AeUCTBUTENbHBIX YHCENT IS
34 Crenenb c 1enbM nokasareneM. bunom Herotona 1 08.11
pEILIeHNs TPAaKTUYECKUX 3a7ad ¥ IPEICTABJICHUS
35 CrenenHas GyHKIHS C HATypaJIbHBIM U IIEITBIM | JNAHHBIX 09 11

nokazatenem. E€ cBoiicTBa u rpaduk




KonTtpouabnas padora: "Crenennas ¢pynkuus. Eé

36 ; " 1 09.11
CBOlicTBA M rpapuk
Apudmernyecknii KOpeHb N-0ii CTENEHH. 15
HppauuonajbHble ypaBHeHUs!

37 ApupmeTrnuecKnii KOpeHb HATYPAIbHOMN CTENIEHH U | 13.11
€ro CBOMCTBA .

33 Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHU U | 1511
€ro CBOMCTBA '
[IpeoOpa3oBaHMs YUCIOBBIX BhIPAKEHUH

39 peodp P ’ 1 16.11
COJIeprKaluX CTENEeHH U KOPHU
[IpeoGpa3oBaHus YUCIOBBIX BhIPAKEHHH

40 peodp P ’ 1 16.11
COICPIAIIIX CTCTICHH 1 KOPHH ®opMyIHpPOBaTh, 3aNIMCHIBATH B

9

41 IIpeobpasoBanus HUCIOBBIX BEIPAKEHHH, 1 CHMBOJIMYECKOii opMe 1 UCTIONTB30BATH CBOKMCTBA | 50 11
COACPKAIINX CTCTICHA 1 KOPHH KOPHS n-0# CTENEHH U1 IPeoOpa3oBaHusl

4 Uppannonanbabie ypaBHeHUA. OCHOBHBIE METO/IbI | BBLIPAKEHHI 211
PEIICHUS UPPAIIMOHAIILHBIX YPABHEHUH Haxoauts pemeHusi UppallMOHAIBHBIX YPaBHEHUM

43 Hppaunonansusie ypaBHeHHs. OCHOBHBIE METObI 1 C IOMOIIIBIO PABHOCHUJIBHBIX IICPCXOI0B WJIN 93.11
peuieHus: UppALMOHAIBHBIX YPAaBHEHUI OCYUIECTBJISIS IPOBEPKY KOPHEH . '

14 HppauuonansHueie ypasHeHHs. OCHOBHBIE METOIbI | Crpouts rpagux Gy KOpHs 1-0fi CTENeHU 5311
pelleHNs UPPAIMOHATBHBIX YPAaBHEHHIA KaK 00paTHOH Juisl QYHKIMH CTENEeHH C '

HaTypaJbHbIM IIOKa3aTesieM

45 PaBHOCHIIBHBIE ITEPEXO/IbI B pEICHUU | 2711
HMPPALMOHAJIBHBIX YPABHEHUN '
PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUN

46 P P 1 29.11
HMPPALMOHAJIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/BI B PELLICHUU

47 P P 1 30.11
HMpPpALMOHAJIBHBIX YPAaBHEHUN
PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUT

48 P P 1 30.11

UppalMoOHAIBHBIX YpaBHEHUN




CBoiicTBa U rpaduk KOPHS N-0# CTETIEHU KaK

49 (byHKIMU 00OpaTHOM CTENEHH C HATypaTbHBIM 1 04.12
[I0Ka3areaem
CpoiicTBa U rpaMK KOpHs N-Oi CTENEHU KaK

50 (GyHKIMH 00paTHOM CTENEHU C HATypaTbHBIM 1 06.12
[I0Ka3aTesaeM
KonTpouabHnas padora: "CsoiicTBa u rpaguk
KOpH{ n-oii creneHu. UppanuonanbHble

51 " 1 07.12
YPaBHEeHHUA
IMoka3zarenbHas pynkuus. [lokazareabHbie 10
YPaBHEHU

52 CreneHs ¢ pallMOHAJIBHBIM MOKAa3aTeIeM U €€ CBOMCTBA 1 07.12

53 CreneHb ¢ paliMOHaIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA 1 11.12
CreneHb ¢ paliMOHaIbHBIM MTOKA3aTeNeM U €€ CBOMCTBA

54 . 1 13.12
BII Jlenv Koncmumyyuu Poccutickoii @edepayuu

55 TMokazarenbHas GYHKINS, €8 CBOWCTBA M rpaduK | | PopMyIHpPOBATL ONpe/leIeHne CTENCHU C 14.12

paluMOHAIbHBIM OKAa3aTEeJIEM.

56 Hcnomb3osanne rpaduka GyHKIHK 11 pelIeHus | | BblmosnHsTh Npeo6pa3oBaHus YMCIOBBIX BEIDOKCHUI, | 14.12
YpaBHCHUHI COJIEpKAlIMX CTENEHH C PallHOHATBHBIM

57 Hcnonws3oBanue rpaduka GyHKIIUU I PEIICHUS 1 [IOKAa3aTeJIeM.
ypaBHEeHHiA Hcnoab3oBath uu(ppoBbIe pecypebl Ui 18.12
I o MOCTpOeHUA Ipaduka Moka3areabHOU QYHKIIMHN U

53 OKa3aTelibHble ypaBHEHUSI. OCHOBHBIE METO/IbI | W3yHeHHs eé CBOHCT. 2012
PCLICHUS ITOKA3aTCJIbHBIX ypaBHCHUU HaxoauTh pemeHust noka3areabHbIX YPaBHEHUI

59 [TokazarenbHble ypaBHEeHUA. OCHOBHbBIE METO/IbI | 2112
peuieHus MoKa3aTeNbHbIX YpaBHEHUM '

60 IToka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI | 2112
peuieHus MoKa3aTeNbHbIX YPaBHEHUM '

61 KonTtpoabnas padora: "IlokaszareabHast pyHKnms. 1 25.12




Iloxa3atenbHble ypaBHeHus"

Jlorapudmuyeckas pynkuus. Jlorapupmuueckune

18
ypPaBHEHHA
62 Jlorapudm gucia. CBoiicTBa Jiorapupma 1 27.12
63 Jlorapudm gucia. CoiicTBa Jiorapupma 1 28.12
64 Jlorapudm uucmna. CoiicTBa jorapupma 1 28.12
65 JlecsiTuuHBIE U HATYpaJIbHBIE JOTAPUPMBI 1 08.01
66 JlecsiTuuHBIE U HATYpaJbHbIE JOTAPUPMBI 1 10.01
67 [IpeoOpazoBaHne BEIpaKEHHUNA, COACPIKAIINX : 1101
sorapu(MeI '
68 [IpeoOpazoBaHue BEIpOKEHHI, COACPIKAIIIX : JlaBaTh onpeesenue Jorapudma quca; 1101
norapu¢msI JECSITUYHOTO M HaTypaJlbHOTO Jlorapudma.
6 Hpeo6pa3OBaHHe Bpr&)KeHHP'I, COJIEPKAIIUX Hcnouan3oBaTh CBOMCTBA J'IOFapI/I(i)MOB JJIA
9 norapubMbi 1 npeoOpazoBaHus JIOTApUPMUIECKUX BBIPAKECHUN. 15.01
0 1 - - | Ctpourtsp rpaduk sorapupmMudeckoit GyHKIIUN KaK 1701
orapugmueckas GpyHKuus, € CBOACTBA U rpaguk 00OpATHOM K TOKA3aTeIbHON U HCIIOIb30BATh :
71 Jlorapudmuueckas GyHKIHUsA, €€ CBOWCTBA U TpaduK 1 CBOMCTBA JIOTapU(PMHUIECKON (PYHKITUHU I PEIICHUS 18.01
Hcnonb3oBanue rpaduka QyHKIUU A5 peLIeHUs sajad. .
72 ypaBHeHHii 1 HaxoauTsh penieHus gorapuMUIECKuX ypaBHEHUH 18.01
C TIOMOIIbIO PAaBHOCHIIBHBIX IEPEX0I0B HITU
Hcnonb3oBanue rpaduka QyHKIUU A5 peLIeHUs .
73 . 1 OCYILIECTBJISIS IPOBEPKY KOPHEU 22.01
ypaBHEHUU
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI | 24.01
pelieHus JorapupMUIecKux ypaBHeHUN '
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI | 25 01
pelieHus aorapupMuIecKux ypaBHEHUN '
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOIbI | 25 01
pelieHus aorapupMUUEcKux ypaBHEHHIMA '
77 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU 1 29.01




norapu(pMUUECKUX ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1 31.01
Jorapu(PMUIECKUX YPABHCHHMA
79 KonTpouabHnas padora: "Jlorapupmuyeckas 1 01.02
¢pynkumus. Jorapudgmmunueckne ypapHenus" '
Tpuronomerpnyeckue BbIpakeHUs U ypaBHEHUS 22
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO
80 1 01.02
aprymMeHra
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO
81 1 05.02
aprymeHra
ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC YUCIIOBOTO
82 PICHIYE, ap yemap 1 07.02
aprymeHra
ApKCUHYC, QpKKOCHHYC 1 apKTaHT'€HC YUCIIOBOTO
83 1 JlaBaTh onpeeJeHUs CHHYCa, KOCHHYCa, TaHTeHca | 08.02
apryMeHra
Y KOTaHI'€HCa YHCJIOBOTO apryMEHTa; a TaKkKe
Tpuronomerpryeckas OKpyKHOCTb, OIIPEIIEIICHAE
84 . 1 apKCHHYyca, apKKOCHUHYCa M apKTaHT€HCca Yuciia 08.02
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa
IIpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE
25 Tpuronomerpryeckas OKpyKHOCTb, OIIPEIIEIICHHAE | (bOpMyJTBI JUTS IPEOBpA30oBAHIS 12.02
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa TPHTOHOMETPHYECKHX BBIPAKEHHUIL.
86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1 IpuMeHsATH GOPMYIIbI TPHTOHOMETPUHM IS 14.02
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 pELIeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX 15.02
88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1 YpaBHCHHHU 15.02
89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1 19.02
90 [IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1 21.02
91 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH 1 22.02
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH 1 22.02
93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKECHUH 1 26.02
94 Pelrenre TpUroHOMETPUYECKUX YPaBHEHUN 1 28.02




95 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUN 1 29.02
96 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1 29.02
97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 04.03
98 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 06.03
99 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1 07.03
100 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 07.03
101 KonTpoabHnas padora: "Tpuronomerpuyeckue 1 11.03
BbIPasKeHHUs U TPUTOHOMETPUYeCKHe ypaBHeHus" '
IMocisienoBaTe/ILHOCTH M MPOrPecCUm 10
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
. . OnepupoBaTh NOHATUSIMHU: TIOCIIEOBATENBHOCTD,
102 IOCJe10BaTENbHOCTEN. MeTo1 MaTeMaTHuecKon 1 _ 13.03
CIocoObI 3aJJaHMsl TOCIIEeI0BATENILHOCTEH;
WHIYKIIUN
MOHOTOHHBIE ¥ OTPaHUYEHHbIE
MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIIE0OBATEILHOCTH.
103 1 MOCJIEIOBATEIILHOCTH,; UCCJIEIOBATH 14.03
HcTopust aHam3a 6€CKOHEUHO MaJlbIX
IIOCJIEZIOBATEILHOCTH HA MOHOTOHHOCTD U
104 Apudmernueckast Iporpeccust 1 OTpaHHYEHHOCT . 14.03
105 ['eomerpuueckas mporpeccus 1 IMonyuaTs npeacraBjieHne 00 OCHOBHBIX UJIEAX 18.03
BII Jlens 6occoedunenus Kpvima c Poccueti aHanM3a 6eCKOHEYHO ManblX .JlaBaTh ’
106 beckoHeuHO yObIBarolIasi reoMeTpudeckas 1 onpeneaeHue apuGpMeTHIecKoil 1 reoMeTpuIecKon 20,03
porpeccust IIPOrPECCUM. '
107 CymMa GeckoHEYHO YOBIBAIOIIEH T€OMETPUUECKON | Jloxa3bIBaTh CBONCTBA apU(IMETHICCKON U 2103
nporpeccu F€OMETPUYECKON IPOTPECCUH, HAXOAUTh CYMMY .
— = YWICHOB IIPOIPECCUH, a TAKKE CYMMY WICHOB
108 JIMHEWHBIN U SKCIIOHEHIMAIBHBINA pocT. Yuco e. | GeCKOHEUHO yOBIBAIOMICH TEOMETPHIECKOT 2103
CDOpMyJIa CJIOKHBIX ITPOLCHTOB MPOrPECCUM.
109 JIMHEWHBIN U DKCIIOHEHIUANIBHBIN pocT. Yucno e. | Henonb30BaTh NPOrpeccuy UTs pelieHus 3a1aq 01.04
®opMyIa CII0KHBIX TIPOIIEHTOB NpUKIAZHOTO XapaKTep. '
IIpuMeHsaTH GOpMYIy CIOKHBIX TPOLIEHTOB IS
Hcnosp30BaHne IpOrpeccuy Ulsl peLIeHNs pealIbHbIX o
110 1 pELIeHUS 3a/1a4 U3 PEAIbHOM TPAKTUKH. 03.04

3aia4 NPUKIIaHOTO XapaKTepa




Kountpoasnas patdora: "IlocienoBaTeqbHOCTH U

111 . 1 04.04
Nporpeccun
HenpepbiBHabie pynkunu. [Iponssoanas 20
112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 1 04.04
113 Touka pa3peiBa. ACUMITOTHI rpaduKOB GyHKIIUI 1 08.04
114 CpoiicTBa (D)yHKIIMI HEMIPEPHIBHBIX HAa OTPE3KE 1 10.04
115 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX HAa OTPE3KE 1 11.04
116 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB 1 11.04
117 Meroa MHTEpBAJIOB JUIsl pELIEHUS HEPABEHCTB 1 15.04
118 Meroa MHTEpBAJIOB JUIsl pELICHUS HEPABEHCTB 1 OnepHpoBaTEL NOHATHAMH: (YHKIHA HENpEPLIBHAL 17.04
- - Ha OTpe3Ke, TOUKa pa3pbiBa GyHKIIMH, aCUMIITOTA
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIUM JITst 1 rpaduka QyHKIHY. 18.04
peleHMs 3aaa4 [IpumMeHATH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JI1st
120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 17151 | pemcHus 3anad. 18.04
pelenns 33,24 OnepupoBaTb NOHATUSIMH: TIEPBAsi U BTOPAs } :
MIPOU3BOIHBIC (PYHKIINHU; TOHUMATh (PU3UICCKUN 1
121 Tleppast 1 BTOpast NPOM3BOHbBIE QYHKITMK 1| reomerputeckuii cMBICI MPOM3BO/IHOI; 3AMHCHBATE 22.04
122 Onpenenenue, reoMeTPUYECKUM CMBICI POU3BOIHOM 1 YpaBHEHUE KACATEIbHOM. 24.04
123 Omnpenenenue, GU3NIECKUA CMBICT TIPOU3BOTHOM 1 Berauessre TPOU3BOXHBIC CYMMBI, IIPOU3BENCHHA, 25.04
= YaCTHOT'O U CIIOKHON (YHKIINU.
124 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1 M3y4aTh IPOM3BOJIHBIE SIEMEHTAPHBIX DYHKIHIL. 25.04
125 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1 Hcnonb3oBaTh reomeTpudeckuii 1 Gpusnueckuii 02.05
126 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN 1 CMBICIT IIPOM3BOJIHOM JUIS PEICHHS 33124 02.05
127 [IpousBoiHbIEC 37I€MEHTAPHBIX PYHKINN 1 06.05
[IpousBoHast CyMMbl, IPOU3BEICHHUS, YACTHOTO U
128 KOMITO3UITUH (PYHKIIUN 1 08.05
BII Jlenv Ilo6eowbi
IIpousBoHast CyMMBI, IPOU3BEACHHUS, YACTHOTO U
129 POTISBOATIAA SYNIVBL, TIPOHSEEA 1 13.05

KOMIO3ULUH (PYHKIIUH




IIpounsBoaHass CyMMBbl, IPOU3BEICHHUS, YACTHOTO U

130 o 15.05
KOMIO3UIUH (PYHKIIUN

131 Kourpoasnas patora: "IlpousBoanasn" 16.05
IloBTOpEeHuUe, 06001IeHNEe, CHCTEMATH3AMS 3HAHUI

132 KonTposabHas pa6oTa Ha NpOMeKyTOYHOM 16.05
arTrecTaluu

133 [ToBTOpenue, 06001IeHNEe, CUCTEMAaTH3aIlUs 3HAHUN 20,05
(YpaBHeHus) IIpuMeHSTH OCHOBHBIE IOHATHUSA Kypca alredpsl U .

134 [ToBTOpEHue, 0600611eHNE, CCTEMaTU3allis 3HAHUI HayajJl MaTeMaTUYeCKOro aHajln3a i pelieHus 22,05
(DyHK1IMN) 3a/1a4 U3 peaJbHOM )KU3HU U APYTUX IIKOJIBHBIX

135 [ToBTOpeHME, 0600MIIEHNE, CUCTEMATH3AIIHS 3HAHUN IIPEIMETOB. 53.05
(ITocnenoBaTeNbHOCTH U MIPOTPECCUN)

136 [ToBTOpEenHME, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN 53,05

(ITpousBoaHas)
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