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INOACHUTEJIBHAA 3AIINCKA

VY4eOHublii kKypc «Anredpa ¥ Hayala MaTeMaTHYECKOrO aHajau3a» SIBISIETCS OJAHUM W3
HaubOosee 3HAUYMMBIX B IMpPOTrpamMMe CpeAHEero oOIIero oO0pa30BaHUS, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH 00eCHeunBacT WHCTPYMEHTAIBHYIO 0a3y ansi HM3y4eHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYroi CTOPOHBI, (JOPMHUPYET JIOTMYECKOE MU aOCTPaKTHOE MBIILUICHHUE
oOyJaromuxcsi Ha ypOBHE, HEOOXOAMMOM Uil OCBOCHHS WH(GOPMATUKU, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JAPYrUX JAUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecsi OBJQJCBAIOT YHUBEPCAJIbHBIM  SI3IKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIUpyeT CBOM JOCTHKEHUS B MAaTEMaTU4IECKOi opme.

VYueOHbIil Kypc anredpsl U Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBAET OCHOBY JJIS
YCIEIIHOTO OBNAJCHHUS 3aKOHAMU (U3HKH, XHMHUU, OHWOJOTHUH, TIOHUMAHUS OCHOBHBIX
TEHACHIMIA pPa3BUTHS SKOHOMUKH U OOILIECTBEHHOW >KMU3HH, MO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX MU(MPOBBIX M KOMITBIOTCPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh HMX JUIS
JanbHEHIero oOpa3oBaHMsi W B TOBCEIHEBHOM JKM3HH. B TO e Bpems OBJIaJcHHUE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl ¥ MaTeMaTHUYECKOrO aHaIHn3a
pa3BUBAaeT yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHuWE M aHAJIOTHIO, (POPMHpPYET KpEaTUBHOE U KPUTHUYECKOE
MBIIIUICHHE.

B xone usydenuss yueOHOro Kypca «Airedpa M Hayalla MAaT€MaTUYECKOTO aHaIHM3a»
oOydaroluecss MOJy4yaloT HOBBIM OMNBIT pEUIeHMs] NPUKIAAHBIX 3a7ad, CaMOCTOSITEILHOIO
MOCTPOEHUS MaTeMaTHYEeCKUX MOJENIed pealbHbIX CUTyallud, WMHTEPHPETALMH MOJIYYEHHBIX
pelIeH, 3HAaKOMATCA C MPUMEpaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMHUCS MAaTEMATHUECKUMHU OTKPBITUSIMU M X aBTOPaMH.

VY4eOHblif Kypc o0nazaeT 3HAYUTENBHBIM BOCIHUTATENBHBIM TMOTEHIIMATIOM, KOTOPBI
peanusyercss Kak 4depe3 Y4eOHbIM Marepuan, CIOCOOCTBYIOIIMN (DOPMHUPOBAHUIO HAYyYHOTO
MHUpPOBO33pEHHUs, TaK U uepe3 crneunuky y4eOHOH  JeATeNbHOCTH, TpeOyromen
MPOJIOJKUTENIbHOM ~ KOHLEHTPAallMM  BHUMAaHUS, CaMOCTOSITENIBHOCTH, AaKKypaTHOCTH W
OTBETCTBEHHOCTH 3 MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe Meronuku oOydeHus anreOpe M HadajgaM MaTeMaTHYeCKOro aHajlu3a JIEKHUT
JIeSATeTLHOCTHBIN MPUHIIUATI 00yJYEHUSI.

B ctpykType yuebHOro kypca «Anredpa 1 Hauyajga MaTeMaTUYECKOTO aHAJIN3a» BbIEJICHBI
CIENYIOLIHE COJAEpKATEIbHO-METOAUYECKUE JUHUU: «Uucna u BbruucieHUus», «DyHKIUU U
rpaduxuy, «YpaBHEHUs U HEpaBEHCTBay», «Havana MaTemaTHdeckoro anaman3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE COJlEp)KaTEIbHO-METOJUYECKHE JMHUM H3Yy4alOTCS Ha MPOTSKEHUHU
JBYX JIeT OOyYeHHS Ha YPOBHE CpeaHEro o0Imero oOpa3oBaHWs, €CTECTBEHHO AOTOIHSS APYT
JIpyra W TOCTETNIEHHO HACHIAsCh HOBBIMH TeMaMH M pas3fenaMu. JlaHHBI y4deOHBIH Kypc
SBIIIETCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSET B cebe coAepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUMIUIMH, TaKUX Kak aireOpa, TPUTOHOMETPHS, MaTeMaTUYeCKUll aHalu3,
TEeOpusi MHOXKECTB, MaTeMmaruyeckas Jioruka u apyrue. Ilo mepe Toro kak oOyuaromiuecs
OBJIQJIEBAIOT BCE Oojiee IIMPOKUM MaTEMAaTHYECKHM ammapaToM, y HHX IOCJIeI0BATEIbHO
dopMHpyeTCsT ¥ COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJIENb pPeallbHOM
CUTyalluu, MPUMEHATh 3HaHUS, MOJy4YEHHbIE NPHU HU3YYEHHH Y4YeOHOro Kypca, ISl pEelIeHHs
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHOW MaTeMaTHYeCKOW 3a/Jayd, a 3aTeéM HHTEepPIpPEeTUpPOBAaTh
CBOM OTBET.



CopepxarenpHO-MeTONUYECKAsT  JIMHUA  «UwWcma W BBIUMCICHHS)  3aBEpIIAcT
(dopMHpOBaHHE HABBIKOB HCIIOJIB30BaHMS JECHCTBUTENBHBIX YHCET, KOTOpOE OBUIO HAvyaTo Ha
ypOBHE OCHOBHOTO 00ImIero odpaszoBanus. Ha ypoBHe cpemanero odiero oOpa3oBaHus 0co0oe
BHUMaHue yzaemnsercss (GopMHUpPOBaHUIO HABBIKOB PAllMOHANIBHBIX BBIYMCICHUHN, BKIIIOUYAIOIIUX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIA, YMEHHE AeNaTh MPUKUIKY, BBIMOIHATH
npuOIMKEHHBIC BHIYMCIICHUS, OLIEHUBATD YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEMAaTUYECKIMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXKECTBA HATYPaJIbHBIX, HENBIX, PAllMOHAIBHBIX U
JNEHCTBUTENBHBIX YMCEN JOMOJHSAIOTCA MHOXKECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom w3 3Tux
MHO’KECTB pPacCMaTpPUBAIOTCS CBOWCTBEHHBIE eMy crieln(uuecKkre 3a1a4 U ONepaluu: JejIeHne
HAIIeJIO, ONEPUPOBAHME OCTAaTKAaMH HA MHOMKECTBE IIEJIBIX YHCeNl, OCO0ble CBOMCTBa
pPaLMOHATBHBIX U UPPALMOHAIBHBIX YUCEN, apu(MeTHUecKue omeparyy, a TaKkKe H3BICUCHHE
KOpPHS ~ HAaTypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4yHcel. braromaps
MOCNIE0OBATEIbHOMY  PACIIMPEHHIO Kpyra UCHOJb3YeMBIX 4YHCel M 3HAKOMCTBY C
BO3MOYXHOCTSIMH MX TIPUMEHEHUS ISl PELICHUS PA3InYHBIX 33724 (POPMUPYETCS IPEICTaBICHHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJIENEH pealbHOT0 MUPa, IIUPOKO
UCIOJIB3YIOTCSI 0000IIEeHIE U KOHKPETH3AIHSI.

JIluaus «YpaBHEHUS M HEPAaBEHCTBA» peaM3yeTcs Ha MPOTSHKEHWU BCEro OOydeHHs Ha
YpOBHE cpeaHero oOmero oOpa3oBaHMs, MOCKOJIbKY B KaxaoM paszaene [Iporpammbl
MPElyCMOTPEHO pellleHne COOTBETCTBYIOMIUX 3a/4ad. B pe3ynbraTe oOydaromiuecs: OBIa/leBaloOT
pa3IMYHBIMM  METOJAaMH  pPELICHUS palMOHAIbHBIX, HpPPAIOHATIBHBIX, IOKa3aTelbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX yPaBHEHUH, HEPABEHCTB W CHCTEM, a TaKXKe 3ajad,
colepkauux napamerpsl. [lomyuyeHHble yMEHHMS IIMPOKO HCHOJB3YIOTCS IPHU HCCIEI0BAaHUU
GYHKIMI ¢ TOMOIIBIO TPOU3BOTHON, MIPH PEIICHUH MPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJBIINX U HAMMEHbIINX 3HaueHui QyHkuuu. JlaHHas comepkarenbHas TUHUS BKIIOYAET B
cedst Takke (OPMUPOBAHME YMEHHUU BBINOJIHATH pacd€rbl Mo QopmylaM, npeoOpa3zoBaHUs
PaAIMOHATILHBIX, UPPANMOHAIBLHBIX ¥ TPUTOHOMETPHUECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
collepKalux cTenmeHu W Jjorapudmel. brarogaps u3ydeHuto anredpandeckoro maTepuana
MPOUCXOIUT JallbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO UM aOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKM JNEAYKTUBHBIX PACCYXICHHIA, pabOTHl ¢ CHMBOJIHHBIMH
dbopMamu, IpeaCcCTaBICHNUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJI€ PABEHCTB U HEPABEHCTB.
Anre6pa npesiaraet 3¢ ¢GeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUS! MPAKTUYECKUX M €CTECTBEHHO-
HAyYHBIX 3a]1a4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-MeToinYecKass JUHUS «DyHKIUU U TpaUKU» TECHO MepervieTaercs ¢
IpYyTMMH  JIHHHSIMH ~ y4e0HOro  Kypca, TOCKOJIbKY B  KAaKOM-TO CMBICIE  3adaéT
[OCJIEI0BATEIbHOCTh ~ M3yYeHHMs ~ MaTepuasa. [3ydeHue  CTENEeHHOH, IOKa3aTeNbHOH,
JOTapUPMHUUECKOW ¥ TPUTOHOMETPUIECKUX (DYHKIHA, MX CBOMCTB M Ipa)uKOB, UCIIOIB30BaHUE
GYHKOMH A pelieHust 3aqad W3 JPYTruX Y4eOHBIX TMPEIMETOB W PEaTbHON KH3HH TECHO
CBSI3aHO KaK C MaTeMaTHYECKHM aHAIM30M, TaK M C pPellleHHeM ypaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOIbIIIOe BHHUMaHHUE yaenseTcs (OPMHUPOBAHHIO YMEHHUS BBIpaxkaTh (opmynamu
3aBUCUMOCTH MEXIY Pa3MYHbIMUA BEIHYMHAMH, MCCIIEIOBATh MONy4YeHHbIE (PYHKIIUU, CTPOUTH
ux rpapukud. Matepuan 3TOH colep)KaTeNbHOM JMHUM HAalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIIOIINX BBIPAKATh 3aBUCHUMOCTH MEXKIYy BEIMYMHAMH B PA3IUYHON (opme:
AHAIUTUYECKOW, Tpaduyeckoili U cloBecHOW. Ero wusydeHwe CHocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CIHOCOOHOCTM K  O00OOIIEHHI0O UM KOHKpETH3aluW,
HCITOJIb30BAaHUIO aHAJIOTHH.



ConepxarenbHas nuHusi «Hadana mMaTeMaTHYECKOro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacHIMpUTh KPYr Kak MaTeMaTHYEeCKUX, TaK U MPUKIAJHBIX 33]a4, JOCTYIHBIX 00y4arolnuMcs,
TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TPAPUKU CIOKHBIX (PYHKIMNA, ONPEIESITh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAUYCHUS, BRIYUCIATH IUIOMAAN GUTYp U 0OBEMBI TeJ, HAXOAUTH
CKOPOCTHM U YCKOpeHHs IpoueccoB. JlaHHas conep)kareiabHash JUHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHS MaTeMaTUYECKUX MOJeNIed pealbHBIX CUTyallud, MO3BOJISIET
HaxXOJIUTh HaWJIydylllee PEIICHHE B MPHUKIATHBIX, B TOM YHCIE COIMATbHO-3KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOrO0 aHajh3a CIOCOOCTBYET Pa3BUTHIO
abCcTpakTHOrO, (POPMANTBEHO-IOTUYECKOTO U KPEaTUBHOI'O MBILIUICHUS, (POPMUPOBAHUIO YMEHHIA
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIIAIOIIMXCS PE3YJIbTATaxX, MOJYUYEHHBIX B X0JI€ Pa3BUTHS MAaTEMaTUKHU KaK HAyKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOIUYECKAsT JHUHUS «MHOXECTBa M JIOTHKa» BKJIIOYaeT B ceds
AJIEMEHThl TEOPUU MHOXKECTB M MATEMaTUYECKOW JIOTMKUA. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTHKU M TpeiaraloT Haubolee
YHHUBEPCAIbHBIA SI3bIK, OOBEOUHSIOUIMI BCe pa3fenbl MaTeMaTHUKA M €€ MPHIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUUECKUE AUCITUIUIMHBI U UX MIPHIOKEHUS B enuHoe uesoe. [loatomy
BOXHO JaTh BO3MOXXHOCTb OOY4YarOMIEMyCsl IOHHUMATh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKU W HCIOJb30BaTh €ro JUIs BBIPAKEHUS CBOUX MbIcied. Jpyrum
BaXHBIM IPHU3HAKOM MaTEMaTHUKU KaK HAayKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
000CHOBAaHMUIM ¥ CJIEJOBAaHME OMNPEACIEHHBIM TIpaBUIaM  IOCTPOCHHUS  JI0KA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTAMHU MAaTE€MAaTHYECKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS] 00YYaIOIINXCs, MO3BOJISET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBITILIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHain3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJCIHUPOBAHHUSA, KOTOpPbIE€  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMUPOBAHHIO HABBIKOB IOCTPOCHHS MOJIENEH pEealbHBIX CHUTYallMid, HUCCIENOBAHUS AITHX
MoJieJiell ¢ TMOMOINBI0 ammapaTa anreOpbl U MaTeMaTHYEeCKOro aHalu3a, WHTEpIpeTaluu
MOJIYYCHHBIX pe3yJbTaTOB. Takue 3aJaHus BIUICTEHbI B KaXKIbIH W3 Pa3lieJIOB MPOTpamMMBbI,
MOCKOJIBKY BECh MaTepuall yaeOHOTro Kypca IIUPOKO UCIONB3YETCs JJIS PEIICHUs MPUKITIaIHbBIX
3amay. llpu pemieHMM peanpbHBIX MPAKTUYECKUX 3a7ad  OOydaloluecss pa3BUBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHaJorui, 0000IaTh W KOHKPETHU3UPOBATh Mpoldiiemy. [lesTeabHOCTh MO (POPMUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33a/1a4 OPTaHU3YETCs B MPOIIECCE N3YyUEHHUS BCEX TeM y4eOHOTO
Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO aHAII3ay.

Ha u3ydenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAN3a» OTBOAUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 yaca B Heneno), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia v BBIYMCTICHUSA

Parmonanbueie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. [lpumenenue apodeii u NpoIEeHTOB IS PEeLICHUS MPUKIATHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpacieil 3HAaHUW U peaJbHON KU3HU.

JleiicTBuTenbHBIC YKcla. PalmoHanbHbIE W HPpAMOHAIBHBIC YHCIa. ApPUPMETHYCCKHE
onepaury ¢ JCUCTBUTENbHBIMU 4YHMCIAMU. MOIylb JEMCTBUTEIIBHOIO YHUCJIA U €ro CBOWCTBA.
[TpuOnkE€HHbIE BBIUMCICHMS, TpaBUjia OKPYIJIEHUS, NPHUKUAKA U OLIEHKa pe3yjbTaTa
BBIYHCIICHUM.

Crenenb ¢ nenbM mokasareneM. bunom HeroTona. Mcnonb3oBanue noaxozsimmeii popmer
3anyucy JeMCTBUTEIbHBIX YNCEIN Ul PEILIEHUS IPAKTUYECKUX 3a/1a4 U [IPEICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HATYPAIbHOM CTETICHN U €T0 CBOMCTBA.

Crenenp C palMOHAJIBHBIM IIOKAa3aTeleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm urcna. CoiicTBa orapudma. JlecaITHIHBIC U HATYpPATbHBIC JTOTAPH(MBIL.

CuHycC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHMCIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHMS U YpaBHEHUA-CIeACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OCHOBHBIE METO/IbI PEHICHUSI LENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUNM U HEPABEHCTB.
MHorousnessl OT OJHOM NEpEeMEHHOW. JleJeHHe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousens! ¢ niensiMu ko3¢ dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETIEHU U KOPHHU.

Wppanmonansubie  ypaBHeHUS. OCHOBHBIE METOJBI  PEIIEHUS  HPPaMOHATIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I0KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanHue BbIpax)eHHU, COAEpKALIUX JTOTapUPMBI.

Jlorapupmuueckne ypaBHeHHs. (OCHOBHBIE METOJbI pEHICHUs JOrapu(hMHUUECKUX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpudeckue (opmynel. [IpeobpazoBaHrne TPUTOHOMETPUUYECKHX
BBIPAKEHMI. Pellenre TpuroHoOMeTpuYeCKUX ypaBHEHUH.

Pemenne cucrem NHMHENMHBIX ypaBHEHUH. Marpuna CHCTEMBl JMHEHWHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro reoOMETPUYECKMM CMBICI W CBOMCTBA, BBIYMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHHE ONPENEIUTENS ISl PEIICHUs CUCTEMbI JTMHEWHBIX ypaBHEHUI. Pemenue
MPUKIIAJHBIX 3a/1a4 C IMOMOIIBI CUCTEMBI JIMHEWHBIX ypaBHEHMH. VccnenoBanne nocTpoeHHoM
MOJIEJIN C TOMOIIBIO MATPHIl U OIIPENEITUTENEH.

[TocTpoeHne MareMaTH4eCKUX MOJENEN peaJbHON CUTYallMM C IIOMONIbIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEpPaBEHCTB K PEIICHHI0O MaTeMaTHYeCKHX 3agad U
3a/1a4y U3 pa3IuIHBIX 00JIaCTeH HAYKU U PEAIbHON KU3HH.

DOYyHKUUM U rPapuKu

OyHKIUA, cmocoObl 3amanus (yaknuu. B3aumuo oOpatHbie ¢GyHKumu. Kommosumus
byaknuii. ['paduk Gyaknmm. DnemMeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB (HYHKIIHA.



OO6nactp ompeneneHuss © MHOXecTBO 3HaueHHi ¢yHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HaKonocTostHCcTBA. YETHble n HeuéTHble QyHKuuuU. llepmoguueckue ¢ynkunu. IlpomexyTku
MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBbI QyHKIuU. Hanbomnpiiee u HauMeHbIIee
3Ha4YeHUs QYHKLUHU HAa IPOMEXKYTKE.

JIuHeliHas, KBaJpaTU4yHas U JpOoOHO-THHENHas: GYHKLIUHU. DJIeMEHTapHOe UCCIel0BaHuE U
MOCTPOCHUE UX IrPaHUKOB.

CrenenHas (pyHKIMsS C HaTypaJbHbIM M LI€JbIM IoKa3aTeneM. EE cBoiicTBa u rpaguk.
CpoiicTBa U rpaduk KOpHsS n-od CTENEHU KakK (PyHKIUU OOpaTHON CTENEHU C HaTypalbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U norapupmuueckas GpyHKIUH, KX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUHN U1 pelIeHUs ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, OINpEACICHUE TPUTOHOMETPUYECKUX  (HYHKIIHMHA
YHCIJIOBOT'O apryMeHTa.

@DyHKIIMOHANbHBIE 3aBUCUMOCTH B pealibHBIX MpoLeccax U sABICHUAX. [ paduku peanbHbIX
3aBHCHUMOCTEM.

Havyana mareMaTn4yeckoro aHajausa

IlocnenoBaTeabHOCTH, CIIOCOORI 3aaHus ITOCIeEA0BaTEILbHOCTEH. MeTo1 MaTeMaTHYeCKOI
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. VMcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass W reomeTpuueckas —mporpeccu. beckoHeuHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH IeOMETPUUECKOM MpOrpeccuu.
JluneiHbIl W SKCNOHEHUMANbHBIM pocT. Ymcimo e. dDopMmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHre IPOrpeccHy [ pEIeHUs] pealIbHbIX 3a]1a4 MIPUKIaJHOTO XapaKTepa.

HenpepeiBuble (yHkunu u ux cBoilictBa. Touku paspbiBa. ACHUMITOTHI T'papHUKOB
¢yuknuii. CBoiicTBa (yHKIUH HENpPEphIBHBIX Ha OTpe3ke. Meron MHTEpBaJIOB UIsl PELICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HeNPepbIBHBIX (PYHKIUI [Tl peleHus 3a1ay.

IlepBas u BTOpas npousBoaHbIe QyHKIUU. OnpeaeneHne, reOMeTpUUecKuil U GU3NUECKuit
CMBICJI IPOU3BOHOM. YpaBHEHHE KacaTelbHOUN K rpa@uKy ¢ yHKIUY.

[IpousBonHbie aneMeHTapHbIX QyHKUMN. [Ipon3BoaHast cyMMbl, IPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, omepanuy HajJ MHOXKECTBAMU M WX CBoMcTBa. J[marpammel Ditiepa—Benna.
ITpuMeHEeHNnE TEOpEeTUKO-MHOXKECTBEHHOIO ammapara JUuisl ONUCAaHUS PEaJbHBIX IPOLECCOB U
SBJICHUH, IPU pEIIEHUH 33]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenuve, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEeACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KJIACC

Yucja v BLIYUCIEHUA

Hartypanbable u uenple uucna. llpuMeHeHWe NPU3HAKOB JEIUMOCTH IENbIX YHCEl,
HanOospmui oot nenutens (nanee — HOJl) m nanmensinee odmee kpatHoe (nanee — HOK),
OCTaTKOB TI0 MOJTYJII0, aliropuT™Ma EBKIMaa 1715 penieHrs 3a1a4 B 1EJIbIX YUCIIax.

KommnekcHsle uwucna. Anrebpanyeckas U TpUTOHOMETpUueckass (OpMbI  3alucu
KOMIUIEKCHOTO yucia. ApupMeTH4ecKre onepalnuu ¢ KOMIUIEKCHBIMH unciamu. M3o0pakenue
KOMIUIEKCHBIX YHCENI Ha KOOpAUWHATHOU iockocTu. @opmyna Myaspa. KopHu N-oii cTrenenu us3



KOMILJIEKCHOTO yncia. [IpuMeHeHne KOMIUIEKCHBIX YMCeN M pelieHus: (pU3nuecKux u
reOMETPUYECKUX 3a/1ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHHUIl C IOMOIIBI0 TPUTOHOMETPUUYECKON
OKPYKHOCTH. PellleHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABI  pEUIEHHs CUCTEM W COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UppalMoOHAIbHBIX, IOKA3aTEIbHbBIX U JIOTapU(MUUECKUX YPABHEHU.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKMX 3a4ad U
3a7a4 U3 Ppa3IMyHbIX oOjacTedl Hayku M peaJbHOM KU3HU, UHTEpIpETalus MOIyYEHHBIX
pE3yJIbTaTOB.

DyHKUMH U IPapuKu

I'padux xommosunmu GyHkuui. ['eomerpuueckne oOpa3sl ypaBHEHHH M HEPAaBEHCTB Ha
KOOpPJMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKLINH, X CBOMCTBA U rpaQUKU.

I'paduueckne MeToapl peuieHHs YpaBHEHWH M HepaBeHCTB. ['paduueckue MeTOIbI
peleHus 3a1a4 ¢ HapaMeTpamH.

Hcnonb3oBanue rpapukoB (YHKUMH U HCCIENOBAHUS HPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEILIEHUY 3a7a4 U3 APYTrUuX Y4eOHBIX IPEIMETOB U PEaTbHON KU3HU.

Hayana MmaTeMaTH4eCKOIo aHAIU3a

[IpumeHeHne Npou3BOIHON K UCCIEOBaHUIO (PYHKIIMH HA MOHOTOHHOCTb M KCTPEMYMBI.
Haxosxnenne HanOobIIEro 1 HAMMEHbBIIEr0 3HaUeHUI HeNpephIBHON (DYHKIIMH Ha OTpE3Ke.

IIpuMeHeHHEe TPOU3BOAHOM I HAXOXKACHHWS HAWIIy4dlIero pelIeHUus B IPUKIAIHBIX
3ajJadax, Ui OIpPEJEeNIEHUs] CKOPOCTH M YCKOPEHHs Hpolecca, 3aJaHHOro (GopMysnod HIu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpasHble 3E€MEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Nuterpain. ['eomerprueckuii CMpICI HHTErpasia. BeluuciaeHne onpeneaéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne uHTErpajga JUIsl HAXOXAEHHUS IUIomanedl IUIockux ¢uryp u o0BEMOB
F€OMETPUUYECKHX TEII.

[Ipumeps! pemenuit nuddepeHnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOAETUpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU epeHInanbHbIX ypaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakaaHCcKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIMU  OOYYaromIerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4JICHAa POCCHICKOTO OOMIECTBA, MPEACTABICHUE O MAaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYp TIpaxkJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSIMHU U HA3HAYCHUEM;

2) NATPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKON TPAKAAHCKON MACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKONM MaT€MaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHSAM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOM MAaTeMaTHYE€CKOM IIKOJIbI, MCIOJb30BAaHUE 3THX JOCTHXKEHHUU B
JIpYTUX HayKaX, TEXHOJIOTUAX, cepax SIKOHOMHKHU;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapoaa, cQOpPpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3AHHOTO C NMPAKTHUYECKUM IMPUMEHEHUEM
JOCTHDKCHUN HAyKH W JEATEIbHOCTHIO YYEHOTO0, OCO3HAHHME JIMYHOTO BKJIAaJla B MOCTPOCHHUE
YCTOHYHBOTO OYyTyIIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYas  3CTETHUKY  MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgad, pEIIeHUH, PpacCyXACHHH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acTeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTEMaTHUECKHE 3HAHMSI B MHTEpecax 37J0POBOTO
u 0e3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpusnyeckast akTUBHOCTb),
buznyecKoe COBEPIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN I€ATEILHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTBH K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuIHBIM cdepam
MpoeCCHOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MaTEMaTHKOW W €€ MPHUIIOKCHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oynymiell mnpodeccuu © pealn30BBIBaTH COOCTBEHHBIC
JKU3HEHHBIC TIUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oOBaHUIO H
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJOrHYeCKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPHl, TOHHMAaHWE BIUSHUS COLUATBHO-
SKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHHE TPUPOJHOW W COIHMAIBHOW Cpeabl, OCO3HAHHUE
r00aMbHOTO  XapakTepa  JIKOJOTHYECKHMX  TpoOsieM, OpHeHTalus Ha  NpUMEHEHHUE
MaTeMAaTHYECKUX 3HAHUU ISl PEIICHUsS 3a/ad B 0ONACTH OKpPYXKAIOIIeH cpeibl, TUIaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUHN ISl OKPYKAIOIICH Cpe/ibl;

8) HeHHOCTH HAYYHOTI'O TIO3HAHUS:



c(OPMHPOBAHHOCTE MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAyKH Kak cepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUI pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYpPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATEIbHOCTh MHINBUYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbBIC YHHBepCcaAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble jlornyecKkue AeiCTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECCTBEHHBbIE IPH3HAKHM MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHWH MEXAy MNOHATHAMH, (QOPMYIHUPOBAaTh ONpEAENCHHUs IOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN MpHU3HAK KiIaccu(UKAMM, OCHOBaHHUS i1 O0O0OIIEHUS U
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOI0 aHAJIN3A;

BOCIIPUHMMATh, (OPMYIMPOBATh U MpPeoOpa3oBBIBATh CYXKJIEHUS: YTBEPAUTENIbHBIE WU
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeuMsl B (akrax,
JAHHBIX, HAOMIOAEHUSAX M  YTBEPXKACHUSAX, NpelaraTb KPUTEPUM JJIs  BbIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOZABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aK/II0YEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKACHUM (TIpsAMBbIE U
OT TPOTHUBHOIO), BBICTpAaUBaTh AapryMEHTALMIO, NPUBOJUTH MPHUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

BBIOMpaATh CHOCOO pemieHus y4deOHOW 3ajaud (CpaBHUBAaTh HECKOJIIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOoNee TMOAXOASIMH C YYETOM CaMOCTOSTENbHO BbIAEIEHHBIX
KPUTEPHEB).

Ba3zoBble uccienoBarenbckue AelicTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUII HMHCTPYMEHT NO3HaHMs, (OPMYyIUPOBAThH
BOINPOCHI, (UKCUPYIOIIME NPOTHBOpEYHe, NpoOjeMy, YCTaHaBIMBATh HCKOMOE M JaHHOE,
(bopMHpOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIIMI0, MHEHHE;

IIPOBOAUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  O3KCIEPHUMEHT, HCCIIEIOBaHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJICHUS, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEN MeX /1y 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

CaMOCTOSITENTbHO (hOpMYITHPOBaTh 000OIIEHUSI M BBIBOJIBI MO pPe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHuUs, OLIEHUBATh IOCTOBEPHOCTh MOJTYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEATOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmaumeii:

BBISBJIATH JeUIUTH UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIPOC M IS
pelLIeHus 3a1a4H;

BbIOMpaTh WHQPOpPMAIMIO M3 HCTOYHHUKOB PA3IUYHBIX THIIOB, AaHAJU3UPOBATb,
CHUCTEMaTH3UpOBaTh M MHTEPIPETUPOBaTh MH(DOpPMALMIO pPA3JIUYHBIX BHIOB M (QOpM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  WHPOpPMALMIO, TPEACTaBIATh e€ B pasauuHbIX  (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMmyHnKaTHBHBbIE YHHMBeEpPCaJbHbIE y4eOHbIe 1eiicTBUS

O01menne:

BOCIIpUHUMATL U (bOpMyJIPIpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LECISAMHU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTh CBOIO TOYKY 3PCHHA B YCTHBIX W INHWCBbMCHHBIX
TEKCTax, JaBaThb MOSCHEHUS MO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B X0/€ OOCYXXJIEHUsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOH TEMBbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALCJICHHBIC HA IMOUCK PCHICHHA, COIIOCTABJISAITb CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJCTBO
MO3UIUI, B KOPPEKTHOH Gopme PopMyIHpOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

NpCACTABIATL PC3YJbTAaThbl PCUICHUA 3aJadd, OSKCIICPUMCHTA, HCCICAOBAaHHWA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpPAaTh (OpMarT BBICTYIUIEHHS C Y4Y€TOM 3ajad [pEe3eHTAluu U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIE JeHCTBHA

Camoopranu3anusi:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHUS 3ajaud, BbIOMpaTh CIOCOO0 pelIeHUs ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM nHpopManuu.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [M03HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JEUCTBUN
U MBICIUTENBHBIX MPOLIECCOB, HX PpEe3yJlbTaToOB, BIAJAETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yIbTaTa PEIICHNs MaTEMaTHUECKOH 3a7auu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU PEIIEHUU 3aJa4d, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBHUE pe3ylbTaTa LEJIW M YCIOBHSAM, OOBSICHATH TNPHUUYUHBI
JOCTHKEHUSI WJIM HEJOCTH)KEHHUS pEe3yJbTaTOB JAESITeNbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eSITEIbHOCTD:

MOHUMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHUIYaJIbHON pabOThl MpU
pelieHnn y4yeOHbIX 3ajJay, MPUHUMATh IleJIb COBMECTHOM JESTEeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacsisiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoIiece U pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyxIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HHBIE), BBINOJHATH CBOIO 4acTb pabOThl M KOOPAWHUPOBATH CBOM ACHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaHJbI, OIICHMBAaTh KAuyeCTBO CBOETO BKJIajJa B OOMIMHA MHPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 10 kiacce oOydaromuiics MOJTYYHUT CIEAYIOIIUE IPEIMETHbIC
pe3ysbTaThl MO OTAENBHBIM TeMaM paloueil mporpamMMbl yyeOHOTO Kypca «Ajiredpa m Havaa
MaTeMaTHYECKOTO aHAIN3a»:

Yucia ¥ BIYUCICHUSA:

CBOOOHO OINEPUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TIEPUOMUECKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX W JEHCTBUTEIBHBIX
Yucesl, MOYyJIb IeHCTBUTEIBHOTO YUCIIA;

IPUMEHSATH APOOU U MPOLIEHTHI JUIsl peIlieH s IPUKIAHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciei
3HAHUH U PEaJIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, NPAaBUIa OKPYIJICHUs, NPUKUAKY U OLEHKY
pe3ysbTaTa BHIYHUCIECHUH;

CBOOOJHO ONEpPHPOBATH IOHIATHEM: CTENEHb C MEJIBbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OpPMY 3alUCH ACWCTBUTEIBHBIX YHCEN Ui PEIICHUS NMPAKTHUYECKUX 3ajad H
IpEeCTaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH NOHATHEM: apU(PMETHUECKUN KOPEHb HaTypaJlbHON CTETIEHHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKA3aTeIeM;

CBOOOJHO OIEPHPOBATH MOHATHUSAMH: JIoTapu(M dHCHa, IECATUYHBIE W HATypajbHBIC
JorapudMmBl;

CBOOOJHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT€HC YHCIOBOIO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  ONEpHpOBaTh  IMOHATUSAMHU:  TOXJIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCWIIBHBIE YPaBHEHUS U YPABHEHUS-CIICICTBUS, pABHOCWIIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOJbI PEIICHUS PAlMOHAIBHBIX M JIPOOHO-pAIlHOHATBHBIX
YpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB ISl PEIICHHUS HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: MHOTOUIEH OT OJHOW NEepEeMEHHOW, MHOTOWIEH C
HensiMd - Ko3(duumentaMu, KOPHM MHOTOWIEHa, NPUMEHSTh JeJleHHe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y n Teopemy Buera juist pemenust 3a1aq;

CBOOOJHO ONEpUpOBaTh MOHATHSAMU: CHUCTEMa JIMHEWHBIX YypaBHEHMH, MaTpula,
OTIpEeNIeNIUTENb MATPHUIBI 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOJb30BaTh CBOWCTBA
onpenenuTeNns 2 X 2 JUIs BBIYACICHUS €ro 3HAYEHUS, PUMEHATH ONPENEIUTENN Ul PeIICHHS
CHCTEMBl JHMHEWHBIX YPaBHEHHUI, MOJENIUPOBATh PEAIbHbIE CUTYAIlMM C MOMOILIBIO CHUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeA0BaTh IOCTPOCHHBIE MOJENU C TOMOUIbI0 MAaTpULl |
oTIpeNieNuTeNel, HHTEPIPETUPOBATH MOTyYSHHBIH Pe3yIbTaT;

MCIOJIb30BaTh CBOMCTBA ACUCTBUI ¢ KOPHAMM IS IPEoOpa30BaHMs BEIPAXKEHUH;

BBHITIOJIHATh ~ MPEOOpA30BaHUsI YUCIIOBBIX  BBIPAKEHHUH, COAEPIKANIMX CTETIEHH C
palOHATILHBIM ITOKa3aTelNeM;

UCMOJb30BaTh  CBOMCTBAa JOrapupmoB Uil  HpeoOpa3oBaHUS  JIOrapHPMHUUECKHX
BBIPAKECHMI;

CBOOOJHO  OIEpHUPOBATh  TOHATHSAMHU:  UPPAMOHATBHBIE,  TOKa3aTelbHBIE U
JorapupMHUECKUE YpaBHEHHUS, HAXOIUTh MX PELICHUs C MOMOIIbIO PaBHOCUIIBHBIX MEPEX0JI0B
WJIN OCYILECTBIISIS POBEPKY KOPHEH;

IPUMEHATb  OCHOBHBIE  TPUIOHOMETpHUYeckHe  (opMynasl Ui IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;



CBOOOJHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, NPUMEHSTH
HE00X0uMBbIe POPMYJIIBI UL PELICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHHIA;

MOJICIMPOBaTh pEalbHbIE CHUTYyallMd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBA II0 YCIOBUIO 3aJayM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM amapaTa anreOpsl.

DyHKIUH U rpapuKu:

CBOOOJHO ONEpUpPOBAaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3a7aHus (YHKLIMH, B3aUMHO
oOpaTHble (QYHKIIUH, KOMIIO3HMIMS (QYHKIUH, TpadukK (YHKIHUH, BBITIOJHATH 3JIEMEHTApPHBIC
npeoOpa3oBanus rpaguKoB HyHKINH;

CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: OOJNACTH OMpPENCNICHUS M MHOXKECTBO 3HAYCHHUU
GyHKLIUHU, HYIU QYHKLIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIEPHUPOBATH MOHATHSIMHU: YETHBIE W HEYETHBIC (PYHKUIWHU, MEPUOIUYECCKHE
(GyHKIMU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIHWH, MAaKCUMYMBl M MHUHHUMYMBI (DYHKIIUH,
HauOoJIbIIIee M HAaUMEHblIIee 3HaUeHNe (YHKLIUU HAa IPOMEKYTKE;

CBOOOJHO OIEPUPOBATH IMOHATUSAMHU: CTENEHHass (YHKIMS C HATypaJbHbIM U II€JIbIM
nokasareseM, rpaduk CTENeHHOH (YHKIWU C HATYpaJbHBIM U IENbIM TOKa3areneM, rpadux
KOpHsI N-0H CTeneH: KaK (pyHKIMH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTeleM;

ONEpUPOBATh NOHATUAMM: JIMHEWHas, KBaJpaTWyHas U ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJHO OINEPHPOBATH MOHATHSAMHU: IMOKa3aTelbHas W Jorapupmuueckas (GyHKIUU, UX
CBOMCTBA U IrpaMKu, UCIOIB30BATh UX I'PapUKH [l PELICHUs YPaBHEHUIA;

CBOOOJHO ONEpUPOBATh MOHATHUSAMM: TPUTOHOMETPHYECKAs OKPY)KHOCTb, OMpEAETICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHMCIOBOTO apryMEHTa,

UCTOJB30BaTh Tpaduku (QYHKIUA A7 UCCIEIOBAaHUS MPOIECCOB M 3aBHCUMOCTEH TpH
pelIeHNn 3a/1a4 U3 JIPYTUX Y4eOHBIX NMPEIMETOB M PEANbHON JKU3HH, BBIPAXATh (HopMylamMu
3aBHCHUMOCTH MEX1Y BETUUNHAMM;

Hauvana maTeMaTH4eCKOro aHaJM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMU: apupMETHYecKass U TeOMETpHUYecKasl MPOTrpEeCcCHs,
OeckoHeuHO yObIBarolIasi reOMeTpUUecKasi MPOrpeccusi, TMHEHHBIA U AKCIIOHEHIIUAIBHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

WCIIOJB30BaTh MPOTPECCUU ISl PEIICHHs] pealbHBIX 3a7ad NPUKIAJHOTO XapaKTepa;

CBOOOJTHO OTIEpUPOBATH MOHSATHIMHU: TTOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHHsI
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OIpPaHMUYEHHBIE MTOCIIEA0BATENbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUSI MATEMaTUYECKOT0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPHPOBATH TOHSATHSIMHU: HETPEpPhIBHbIC (DYHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI TpaduKa GyHKIUY;

CBOOOJHO ONEpPHPOBATH MOHATHEM: (YHKLUS, HEIIPEPhIBHAS HAa OTpe3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLMH JIUIs peIIeHUs 3aa4;

CBOOOJHO OMEpPUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TNPOHW3BOJHBIE (HYHKIIUH,
KacaTtenbHasl K rpaguky QpyHKINU;

BBIYUCIISATH MTPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMITIO3HUIIUH JBYX
(byHKUUH, 3HATh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUH;

MCTIOJIH30BATh T€OMETPUICCKHIA U (PU3MUECKUI CMBICI TIPOU3BOIHOMN JIJISl PEIICHHS 3a/1a4.

MHoxkecTBa H JIOTHKA:

CBOOOJHO OIIEPUPOBATH MOHATUAMHU: MHOXKECTBO, ONIEPALIUH Ha/l MHOXKECTBAMU;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJs ONMCAHUS pEaJIbHBIX MPOLIECCOB
U SIBJICHUM, TIPY PEIICHUH 3a/1a4 U3 APYTUX YU4eOHBIX IPEAMETOB;

CBOOOZIHO OIEpUpOBaTh NOHITUSAMM: OINPEICIICHUE, TEOpeMa, YypaBHEHUE-CIIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, [JOKa3aTelIbCTBO, PABHOCWIbHBIE YPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenust B 11 kiacce oOydarommiics IMONYYUT CIEAYIONIUE MPEIMETHBIC
pe3yibTaThl 1O OTJACJIBHBIM TeMaM paboueil mporpaMMel yueOHOro Kypca «Anrebpa u Haudana
MaTEMaTHUYECKOI0 aHaJIn3a:

Yucia ¥ BIYUCICHUSA:

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: HATypajJbHOE M ILEJ0€ YHUCIO, MHOXECTBa
HATypaJbHBIX U LIEJIBIX YHCEJI, UCIOIb30BaTh MPU3HAKHU JeaumocTH neinbix unces, HOJl u HOK
HaTypaJIbHbIX YHMCEN JJIs PEeLIEHUs 3a7a4, IPUMEHATh aIropuT™ EBKkinia;

CcBOOO/IHO OIEpPUPOBATh MOHATHEM OCTATKA IO MOJYJIIO, 3allUChIBaTh HAaTypaJlbHbIE YHUCIIA
B PA3JINYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIIJIEKCHBIX
YrceN, MPEICTaBIIATh KOMIUIEKCHBIC YHCa B areOpandeckoi W TPUTOHOMETpUYECKOor (opme,
BBITNOJIHATH apu(PMETHUECKHE ONIEpallii C HUMU U U300pakaTh Ha KOOPJIMHATHON IJIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUpPOBAaTh  MOHATHSMHU:  UPpALMOHATBbHBIC,  IOKa3aTelIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PELICHUS C IOMOIIbIO PABHOCHIIBHBIX I1EPEXOJIOB;

OCYLLECTBIATh OTOOP KOPHEH MPU pEIIeHnH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHATH
HEo0Xo1uMble GOPMYIIBI ISl PEILICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATHIMH: CHCTEMA U COBOKYIHOCTh YpaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CCTEMbI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHUS] CUCTEMbBI U COBOKYITHOCTEH
pallMOHATIBHBIX, WPPALMOHAIBHBIX, IIOKA3aTeNbHbIX W JIOTapU(MHUUECKUX YpPaBHEHUH U
HEPABEHCTB;

pelars panuoHaJIbHbIE, WPpPALMOHAIbHbBIE, TOKa3aTelbHbIe, JIOTapUPMUUECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U TIapaMETPhI;

MPUMEHATH T'papUuecKue METOIbI JJIs PELICHUs YPaBHEHUH U HEPaBEHCTB, a TaKkKe 3a/1au
C MmapameTpaMu;

MOJIETTUPOBaTh pealibHble CHUTYallud Ha $3bIKE aireOpbl, COCTAaBISTH BbIPAXKECHMUS,
YPaBHEHHUs, HEPABEHCTBA M HX CUCTEMBI IO YCIOBHIO 3a/Jauyd, HCCIEN0BaThb IIOCTPOCHHBIE
MO/IENIU C UCTIOIB30BAHUEM allnapaTa ainreopbl, HHTEPIPETUPOBATh MOJYYEHHBIN pe3ybTar.

DyHKkUUH U rpaduKku:

CTPOUTH Tpa@UKU KOMMO3UIMUA (QYHKIUN C MOMOIIBIO 3JIEMEHTApPHOIO HCCIEAOBAHUS U
CBOMCTB KOMITO3ULIMHU ABYX (YHKIIHII;

CTPOUTH TeOMETpUYecKHe oOpa3bl YypaBHEHMH M HEPaBEHCTB HA KOOPIMHATHOU
IJIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA;

MPUMEHSTh QYHKIUU IJIs1 MOJEIMPOBAHUS U HCCIIE0BaHUS PeabHBIX MPOILIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BAaTh MPOU3BOAHYIO JJsI HCCIeNOBaHMA (YHKIMHM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

HaXO/UTh HauOoJIbIIee U HAMMEHbIIIee 3HaUYCHNUS (PYHKIIMN HETIPEPHIBHOI Ha OTpE3Ke;



UCIOJIb30BATh MPOU3BOAHYIO Ui HAXOXICHUS HAWIYYIIEro pelleHUs] B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, Ui ONPEACICHUS CKOPOCTH M YCKOPEHHS
npoiiecca, 3a1laHHOTro (OPMYIIOi Uil rpadukom;

CBOOOJHO OTIEpUPOBATh MOHATUAMU: NIEPBOOOpPA3HAs, ONPEEIEHHBIA HHTETPall, HAXOAUTh
NepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMIA W BBIYHCIATH HMHTErpail mo ¢opmyne HpioTona-
Jlelbuuna;

HAXOJUTh IJIOMIAAN TUIOCKUX (GUTYp U 0OBEMBI TEJT C TOMOIIBIO HHTETPAa;

UMETh MpPEJCTaBICHHE O MAaTeMaTHYECKOM MOJCIMPOBAHUU Ha TMPHUMEPE COCTABICHHSA
muddepeHIaTbHBIX YPaBHEHUH;

penate NpUKIagHbIe 3a/1a4d, B TOM YHCIIE COUUAIBLHO-3KOHOMHYECKOTO M (PH3HYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYeCKOro aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOX€ECTBO I1EUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
9 Oynkuuu u rpaduxu. CrenenHas GyHKIuS ¢ 12 1
LIEJIBIM [10Ka3aTeseM
3 ApudmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyecKue BbIpa)KEHUS U 29 1
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUN 10 1
8 Henpepsieubie pynkiun. [Tponssonnas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITUS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie | Ilpakruyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 MHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpruyeckue HepaBEeHCTBA
4 WppannonaibHble, OKa3aTEIbHbIE U 24 1
norapuMuyecKre HepaBeHCTBA
Kommiekcupie uncna 10 1
HatypanbHble U 11en1ble uncina 10 1
CHcTeMBbl pallMOHATBHBIX, UPPAITIOHATHHBIX
7 NOKa3aTeIbHbIX U JOrapu(pMHUUECKIX 12 1
ypaBHEHU U
8 3ara4yu ¢ napaMeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITUS 16 5
3HAHWI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0










