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HHOACHUTEJBbHAA 3AIINCKA

Y4eOHblii Kypc «Aurebpa W Hadala MaTEMaTHYECKOTO aHAIM3a» SBISICTCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOEeCHeYMBaeT WHCTPYMEHTAIBHYIO 0a3y Uis H3Y4YCHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpPOHbI, (hOPMUPYET JIOTUYECKOEe M aOCTPaKTHOE MBIILICHUE
o0yJaromuxcsit Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyrHUX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyJaromuecss OBJAJICBAIOT  YHUBEPCATbHBIM  SI3BIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTH4YecKoil popme.

Y4eOHbIil Kypc anreOpbl M Hadal MAaTeMaTUYeCKOTO aHallM3a 3aKIaJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHMSIX, YBEPEHHO HCIIOJIb30BAaTh WX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYEeCKOrO aHaIn3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTBH, JOKA3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 000OIICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIUICHHE.

B xome wm3ydenums ydeOHOro Kypca «AinreOpa W Hadajga MaTEMaTHYECKOTO aHAIIA3ay
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUS MAaTEMaTHYCCKHX MOJEICH pEaNIbHBIX CHUTYyalluid, WHTCPIPETAUN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCS C IMpUMepaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUpPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007aaeT 3HAUYUTENbHBIM BOCHUTATENBHBIM IMOTEHIIMAIOM, KOTOPBII
peaym3yeTcss Kak dYepe3 Y4eOHBId MarepHuall, CIOCOOCTBYIONUH (OPMUPOBAHHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crenupuky y4eOHOH  JeATeNbHOCTH, TpeOyromen
MPOJO/DKUTEIILHOM — KOHIICHTPAIlMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe MeTomuku oOydeHUs anreOpe W HadajdaM MaTEeMaTHYECKOTO aHali3a JICKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUeHUSI.

B cTpykType yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIN3a» BBIICICHBI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «YUucna U BbUUCICHUS», «DyHKIMH U
rpadukn», «YpaBHEHUS U HEpaBEHCTBay», «Hadama MaTeMaTHYeCKOro aHaan3ay», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE CO/AEPKATETHLHO-METOAWYECKUE JIMHUUA W3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBHIMH TeMaMu U paszaenamu. J[aHHBIN ydeOHBIH Kypc
SIBIIICTCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSCT B ce0e CoJepKaHue HECKOJIBKHIX
MaTeMaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsT MHOXKECTB, MaTeMaTH4eckas Jioruka W japyrue. [lo Mepe Toro kak oOydJaromuecs
OBJIAJICBAIOT BCE Ooyiee IIMPOKMM MaTEeMAaTHUYECKHUM aliapaToM, Y HHUX MOCIeA0BaTeIbHO
(dbopMUpYETCS ¥ COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJETh PEaTbHOM
CUTyalliu, TPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTOo Kypca, AJs pelieHUs
CaMOCTOSITENIEHO C(HOPMYJIMPOBAHHONW MaTeMaTHYeCKOW 3a7add, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CogepxarenpHO-MeTOIMYECKass  JUHUS  «UwWcrma W BBIYHCICHHS»  3aBepIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAayaTO Ha
YpOBHE OCHOBHOTO 001iero oOpaszoBanusi. Ha ypoBHe cpeanero oOrero oOpazoBanusi ocoboe
BHUMaHUe yjaemnseTcs GOpMUPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B



ce0s1 MCIIONIb30BaHUE PA3IMYHBIX (DOPM 3amMcy 4Yuclia, YMEHHE JIeNaTh NMPUKUAKY, BBIIOIHATH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpAKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMM. 3HAKOMbIE OOYyYarOUIMMCS MHOXKECTBA HAaTyPaJbHBIX, LI€JIBIX, PALIMOHAIBHBIX U
JEUCTBUTENIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 331a4H U ONIEPAIUH: JICTICHNE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE LEJIBIX YHCeN, O0co0ble CBOMCTBa
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUICKCHBIX 4Mceld.  bmaronmaps
[IOCJIEZIOBATEIbHOMY ~ pacCIIMpPEHUI0  Kpyra  HUCHOJb3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMU HMX IPUMEHEHHMs JUIsl pelIeHUs pa3IuyHbIX 3a7ad  (GopMHUpYyeTcs
IIPEJICTaBICHUE O E€AMHCTBE MATEMaTMKM KaK HayKu U €€ polM B IIOCTPOECHUU MOAEei
peaIbHOro MHpa, LIMPOKO MCIIOJIB3YHOTCS 0000IIEHHE U KOHKPETHU3aLuUs.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHWU BCEro OOYy4YEeHHs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJAMM PEUICHMsS] paldOHAJIBHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
cojepkamux napaMmerpsl. llomyyeHHble yMEHHsA HIMPOKO MCIOJB3YIOTCA IPU HUCCIEIO0BAaHUU
(GYHKIMHI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJIHbIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaueHUH GyHkuuu. JlaHHas coneprkaTeiabHas IMHUS BKIIIOYAET B
cebs1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromaps wm3ydeHuro anreOpamyecKoro Marepuana
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOIO  MBIIIJICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HAaBbIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BU/I€ PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeToAuYecKass JUHUSA «DYHKIMM U TpadUKU» TECHO MEPEIIeTaeTcs C
JIPYTUMH  JIMHHUSMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICIE  3aJaér
MOCIIEIOBATEIbHOCT ~ M3yU€HUsT MaTepuana. V3yuyeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMHA, UX CBOMCTB M Tpa(UKOB, UCIIOJIL30BaHHE
GyHKIMN Ui pemieHust 3afad U3 JPYTUX Y4eOHBIX NMPEAMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMaHUE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiaamMu
3aBHCUMOCTH MEXIY Pa3IUYHbIMU BEIMYMHAMH, HCCIE0BATh MOJYyYeHHbIE (YHKLUHU, CTPOUTH
ux rpaduku. Marepuan STOHM coAepKaTelbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InyHON (opme:
aHAJUTUYECKOM, Trpaduyecko U clioBecCHOM. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHUs «Hadana mareMaTHdeckoro aHaian3a» IMO3BOJISIET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromummcs,
TaK KaK y HUX IOSBIISETCS BO3SMOXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONpeensiTh ux
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoOM@Aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHMs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTH4YeCKHMX MOJeNell peaJbHBIX CHUTyalud, MO3BOJIIET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOIO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs



Y3HAIOT O BBIJAIOIIUXCS PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYECKass JHHUA «MHOXKECTBAa W JIOTHKa» BKJIIOYAET B cedd
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTU4YecKOW JIOTUKH. TeopeTHKO-MHO>KECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKUd W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHUECKUE TUCIMIUIMHBI U UX MPHIOKEHHUS B eAnHOoe 1enoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIB30BaTh €ro Ui BBIPAKEHUS CBOMX MbIcied. [lpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAayKH CIeAyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh
00OCHOBaHMH M  CJIEIOBaHHE OINPEACIEHHBIM IpaBUjaM IOCTPOEHMSI JOKAa3aTENIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHHUS Ha OCHOBE JIOIMUYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yueOHOM Kypce «Anredpa v Hayajia MaTEMATUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOT0 MOJECTUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HABBIKOB [TOCTPOECHMSI MOJIEJIEH peaNlbHbIX CUTYallUil, UCCIIEOBAHUS ATUX MOJEINIEH C IIOMOIIbIO
anmapara aiareOpbl U MaTeMaTH4YecKOro aHalli3a, MHTEPIPETAlUU IOJYYEHHBIX pPe3yJbTaToB.
Takue 3amaHusi BIUICTEHBI B KaXXABIH M3 pa3lesioB MPOrpaMMBbI, IMOCKOJBKY BECh MaTepHai
y4eOHOro Kypca IIMPOKO HCIOJNB3YeTCS ISl pelIeHHus MpHUKIaaHbIX 3amad. [Ipu pemieHuu
peabHBIX MPAKTUYECKHX 3aJad oOydyaromuecss pa3BUBAIOT HAOIIOATENbHOCTh, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAIOTHIO, 0000maTh U
KOHKPETU3UpOBaTh mpobiemy. JlearenbHOCTh TO (OPMHPOBAHUIO HABBIKOB  PEIICHHS
MPUKIAIHBIX 33/1a4 OpraHU3yeTcs B MpoIlecce U3yUeHUsl BCeX TeM yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIu3ay.

Ha u3ydenue yue6HOro Kypca «Anredpa v Hayajsa MaTeMaTUYECKOTO aHAJIN3a» OTBOJUTCS
340 yacos: B 10 kiacce — 170 yacoB (5 wacoB B Henento), B 11 kimacce — 170 yacoB (5 yacoB B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB IS PEHICHUs MPUKIIAJIHBIX 3a1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenpHbIe YHCla. ParyioHanbHBIE W HUppalMOHAIBHBIC 4yucia. Apudmernyeckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyb AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, INPUKHUIKA U OLEHKa pe3yJsbrara
BBIYHCIICHUM.

Crenenp ¢ 1ensiM nokaszaresneM. bunom Herotona. Mcnonbs3oBanue noaxonsmiend (popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3aa4 U IPECTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW CTENEHH U €ro CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IIOKAa3aTeIeM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensi ¢ nensivu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHEHHsA. (OCHOBHBIE METOABl  PELIEHUS  UPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/AbI pelIeHHs JIOrapupMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEHHBIX YpaBHEHHMW. MaTpuuma cUCTEMBbl JMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTpUIl 2X2, €ro TEeOMETPUYECKUN CMBICI U CBOMCTBA, BBIUMCICHUE
€ro 3Ha4CHMs, IPUMEHEHUE OIpPEACIUTENA [ PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Pemienne npuknaaHbIX 3a4ad C IOMOINBIO CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanue
IIOCTPOEHHON MOJIEIIH C IIOMOIIBIO MATPULL U OTIPEAEITUTEIICH.

ITocTpoeHrne MaTeMaTH4eCKuX MOJENEH pealbHOW CUTYallUH C MOMOUIBIO YPaBHEHUU H
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPAaBEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rpadpuKu

OyHKMsA, crnocoObl 3agaHus ¢GyHKIUH. B3anMHo oOpatnblie ¢yHkiuu. Kommosunus
¢ynkuuit. I'paduk pyHkumuu. JneMeHTapHbIe Ipeodpa3zoBaHus rpapuKoB ()yHKITHA.

Ob6unacTp onpeneneHuss 1 MHOXeCTBO 3HaueHui ¢yHkiuu. Hymu ¢dynkuuu. [Ipomexyrku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IpomexyTku
MOHOTOHHOCTH (PyHKUMU. MakcuMyMbl U MUHUMYMbI (pyHkuuu. HanOosnbliee u HauMeHbIlee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.



Jlunelinas, KBagpaTHuHas U ApoOHO-THMHEHHAs QYHKINU. DJIEeMEHTapHOE UCCIIEOBAaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass pyHKIMS C HAaTypaJbHBIM M IIENIBIM TOKaszareneMm. EE cmoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA N-OM CTeneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajbHbIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKLIUHU, UX CBOMcTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIPEJEIEHUE TPUTOHOMETPUYECKUX  (DyHKIMIT
YKCIIOBOI'O apryMEHTA.

@OyHKIMOHANIbHbBIE 3aBUCUMOCTH B PEaIbHBIX MpoLEeccax U siBieHUsX. ['paguku peanbHbIX
3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJIHM3a

ITocnenoBaTeNbHOCTH, CIIOCOORI 3aMaHus MOCIEN0BATENbHOCTEN. MeTon MaTeMaTHIECKOM
UHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEAOBATEIBHOCTU. VcTOpHsS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reomerpuueckas — Inporpeccud.  beckoHeuHo  yObIBarouias
reoMerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH reoOMEeTpUYECKON MPOrpeccuu.
JIuHelHbII W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcrnionbs30BaHue NMPOrpeccuu Uil pELIEHUs PEANIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepbiBable ¢yHKIMH M HX cBoiictBa. Touku paspbiBa. ACHMOTOTHI TI'padUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HEMPEPBIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJOB UISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (YHKLUHM /7S peIIeH s 3a/1ay.

[TepBasi u BrOpas nmpown3BoaHbIe GyHKIMH. OnpenereHne, TeOMETPUISCKUN U (pU3UIeCKuiA
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTeabHOM K rpaduky pyHKIUH.

[TponsBonHbIe ArieMeHTapHBIX (QyHKIMA. [Ipor3BogHAST CyMMBI, TPOU3BEACHHS, YACTHOTO
U KOMITO3UIMU QYHKLIHUH.

MHo:xecTBa U JIOTHKA

MHokecTBO, omnepanuu HaJ MHOXECTBAMM M UX cBOMCTBa. uarpammsl Oisiepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara I ONHCAHMS PEAIBbHBIX IPOLECCOB H
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTUYeCKOro  OOBEKTa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsia ¥ BbIYUCICHUSA

Harypanpaple u menbie uwcia. [IpuMeHeHWE NPU3HAKOB JEIMMOCTH IEJIBIX YHCE,
HaubonbImi oO0mmii genutensd (nainee — HOJl) u nanmenbiee obmiee kpatHoe (ganee — HOK),
OCTaTKOB IT0 MOAYJIIO0, alropuTMa EBKIIM/IA 17151 pemeH s 3a1a4 B TSJIbIX YHCIIaX.

KommiekcHple uucna. AnreOpanueckas ¢ TPUTOHOMETpUYecKas (QOpMBbI  3aIUCH
KOMIUIEKCHOTO YhCiia. ApupMETHIESCKHIE ONEpalii ¢ KOMIUIEKCHBIME YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO dYwWcia. [IpuMeHeHWe KOMIICKCHBIX YHCEN JUIS PemICHHUS (U3WUSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHHUs1 M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIeJICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHM C TOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pelrenne TpuroHoMeTpuiIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(IMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEN pPallMOHAIbHbBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPABHEHU.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKUX 3aJad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEaITbHON JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pE3yNbTaTOB.

DOyHKUUM U rPpadpuKu

I'paduk xommnosunmu ¢yHkiuil. ['eomerpuueckre oOpas3bl ypaBHEHUN M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeTOAbl pelICHWs ypaBHEHWH W HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a/1a4 C mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (GyHKIUN I MCCIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana maTeMaTH4eCKOro aHajJIu3a

[TprmeHeHre MPOU3BOAHOMN K UCCIETOBAHHUIO (PYHKIIUNA HA MOHOTOHHOCTbh M 9KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUN HETIPEPHIBHON (DYHKITUU HA OTpE3KeE.

[IpumeHeHre NOpPOW3BOAHOM I HAXOXKIACHUS HAWIYYILIEro PEIICeHHs B IMPUKIATHBIX
3amadax, Ui OIpPEICNICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyjaod WIn
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpa3HbIe 3IEMEHTapHBIX
byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomeTpryeckuil CMBICI UHTErpana. Beruucinenue onpenenéHHoro MHTerpana
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHne wuHTErpana i HAXOXKJIEHHUS IUlouiaied IUIOCKUX GUryp u oOBEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemennii nuddepeHIaTbHbIX ypaBHeHHH. MaTeMaTH4ecKoe MOICITUPOBaHHE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHN YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOM TO3WIMU  OOyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCHUMCKOro OOIEeCTBa, MPEJICTABICEHUE O MAaTEMaTUYECKUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh POCCHUMCKON I'Pa)KTaHCKOW MACHTUYHOCTH, YBAKECHHS K MPOILIOMY H
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MAaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  OCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nyeckoro BocnuTaHMM:

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHSTh MaTEMaTUUECKUE 3HAHUS B HHTEPECAX 370POBOTO
u Oe3omacHOro obOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryispHas (u3ndeckas akKTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HHTEpEC K pasNuvHbIM chepam
MpOoECCHOHAIBHON JESTEIIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKOW U €€ MPHUJIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAINPaBJICHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpbl, TOHUMAaHWE BIMSIHHUS COIMATIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
M00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHEHTAlHMs Ha  NPUMCHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) IEeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTU4YeCKOW HayKHu Kak cepbl
YEJIOBEUECKOW NESITEIbHOCTH, TANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHUYEeCKON KyIbTypOil KaK CpeJCTBOM MO3HAHUS MUpa,



TOTOBHOCTb OCYHIIECTBIISITH MPOEKTHYIO U MCCIIEI0OBATEIbCKYIO ACSITEIbHOCTh WHIUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAecTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTEeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3A;

BOCIIPUHUMATh, (POPMYIMPOBATH M MPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpedrs B (haKTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIUIO, MPUBOAUTH MIPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHUs y4dyeOHOW 3aaauu  (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUNA MHCTPYMEHT MO3HAHUS, (OPMYIHPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE TMPOIECCA, a TAKKE BBIIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIIUTHI HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIMPOC U IS
pelieHus 3a1a4uu;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, aHAIU3HPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3MYHBIX BHJIOB U  (QopMm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WH(MOpPMAIMIO, TMPEACTaBIATh €€ B pasnu4Hblx  (opmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HWH(OOpPMAIMM TO CaMOCTOATEIHRHO  CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX



TCKCTAaX, JAaBaTb IMOACHCHUA TIIO0 XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHY‘ICHHBIﬁ
pe3yJbTar;

B X0/ OOCYKAEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXKIAa€MOH TEMbI, MPOOIEMBI,
perraeMoi 3aauu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IOHMCK PEIICHHsS, COMOCTABIATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBaTh Pa3M4KUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popMe POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNPpCACTAaBIAThL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4  NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIaH, AJTOPUTM DEUICHUs 3aJaud, BBIOMpATh CIOCOO pEIIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TIO3HABATEIILHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX J1EHCTBHUMA
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELICHMM 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUSAM, OOBSACHATh MPUUUHBI JOCTUKECHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MIOHMMATh M HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpH
pelieHUH y4eOHBIX 3ajay, IpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaeisiTh BUIBI pabOT, TOrOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4I€HaMH KOMAaHZbl, OLIEHHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOydyenuss B 10 kJacce oOy4aromuiicss MONXYYHUT CJEAYIOIIUE TMPEAMETHbBIE
pe3yabTaThl IO OT/AEIBHBIM TeMaM pabouel mporpaMMmbl y4eOHOTO Kypca «Anredpa u Hauyana
MaTeMaTHUYEeCKOr0 aHaAIN3a:

Yucjaa 1 BLIYUCTEHUS:

CBOOOIHO OMEPUPOBATH MOHITHSIMH: PAIMOHATFHOE YHCIIO, OECKOHEUHasl MepPHOINIecKast
JIpo0b, MPOIEHTHI, MUPPAMOHATHHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

MPUMEHSATH APOOH M TIPOILICHTHI JIJISl PEIICHUS MPUKIIAIHBIX 3a7a9 U3 Pa3InIHBIX OTpaciiei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATHh TPUOIKEHHBIE BBIUYMCICHUS, TPABWIA OKPYIJICHUS, TPHUKUIKY U OIEHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO OIEPUPOBATh IMOHSATHEM: CTENEHb C MEJIbIM II0Ka3aTeleM, HCIIOJIb30BaTh
MOAXOJANIYI0 (OpPMY 3amUCH JIEHCTBUTENBHBIX YHCET JUIsl PElIeHUs MPAaKTHYEeCKUX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OMEpPUPOBATH OHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETICHU;



CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTEIIEHb C PAllHOHATLHBIM IIOKA3aTeIeM;

CBOOOJTHO ONEpUpOBaTh MOHATHSAMHU: JIorapudM 4YHUCIA, JNECATUYHBIE M HATypaJlbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpUPOBATh IMOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHra;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJIHO ONEPHPOBATH NOHATUSAMM: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IOPUMEHATh Pa3jIM4YHble METOJAbl PEIICHUS pPALUOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ MUHTEPBAJIOB JUIsl PELIEHNsI HEPAaBEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW NEePEeMEHHOW, MHOTOUIEH C
HenspiMd - KodpQUuuueHTaMH, KOPHHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowWwieHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO OMNEpUPOBaTH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuIia,
ONpeNieIUTeNb MaTpulbl 2 X2 W ero TIeOMETPUYECKHI CMBICH, MCIOJIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BbIYUCICHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIs PEeIeHus
CUCTEMBbl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pPEAIbHbIE CUTYAllMM C IOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU JUIsl TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ NPEoOpa3oBaHMs YUCIOBBIX  BBIPAXKEHUH, cOJIEp)KaIlUX CTENEeHUu ¢
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMcTBa  JlorapuMoB Ui npeoOpa3oBaHUS  JIOrapupMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEIICHHs C TOMOIIbI0 PABHOCHIIBHBIX IEPEXOJIOB
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMETpUYeckue  (opmynsl Il [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSIThH
HEeo0Xo1uMble (OPMYIIBI IS peIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBaTh pealibHble CUTYyalldd Ha S3bIKE aireOpbl, COCTAaBJISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUHM, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: 00JacTh ONpEAETeHHUS M MHOXKECTBO 3HAYCHUM
GbyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: YETHbIE U HEUETHBIE (YHKUIUH, MEPUOAUYECKHE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl UM MHMHHUMYMBbI (QYHKIUH,
HauOoJIbIlIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSMH: CTENEHHas (YHKIUS C HATypaJbHBIM M IEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpapuk
KOpPHSI N-O CTeNeHN KaK (YHKIIMHY 0OpaTHOW CTENEeHH C HAaTypaJlbHbIM ITOKa3aTeseM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHAs, KBaJIpaTU4Has W JApoOHO-IMHEHHas (QYyHKIUH,
BBITMOJHATH 2JIEMEHTAPHOE UCCIIEIOBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHUAMU: MOKa3aTeidbHas U Jorapupmuueckas (yHKIHH, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pElIeHHs YpaBHEHUH;



CBOOOJTHO OIEPUPOBATH TMOHATUAMU: TPUTOHOMETPUYECKAsh OKPY)KHOCTb, ONpEICTICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIb30BaTh rpaduku (YHKUUH [UIS MCCIEIOBaHMS MPOLECCOB M 3aBHCUMOCTEH mpu
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB M pealbHOW KHU3HH, BbIpaXaTb (hopMyiamu
3aBUCHMOCTH MEXY BEIINYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: apH(MeTHUecKas M TeOMEeTpUYecKas MPOrpeccHs,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh NIPECTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMSI PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONMEPHUPOBATH  MOHATHAMHU:  IIOCIEAOBATENBHOCTh,  CIHOCOOBI  3aJaHHA
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYCHHBIE ITOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONIEpUpPOBaTh MOHATUSAMU: HENpepbIBHbIE (YHKIMH, TOUKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: (YHKLHMS, HENpepblBHAas Ha OTpe3Ke, NPUMEHSTbH
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJHO OmnepupoBaTh MOHATHSAMU: TIepBass M BTOpas NPOM3BOJHBbIC (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IIPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YaCTHOTO M KOMIIO3MLMM JIBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIC 3JIEMEHTAPHBIX (PYHKIINHI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLIeHUs 3a1au.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEpALlUU HAJl MHOKECTBAMH;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar JJIs ONHUCAHMS PEAIBHBIX ITPOLIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATh IOHATUSMU: OIPEAEICHUE, TEOopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K koHny oOyuyenus B 11 kJacce oOyyaromuiicss MOMY4YUT CJEAYIOUIUE TNPEAMETHbBIE
pe3yibTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpUPOBAaTh NOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HaTypaJbHbIX M LEJIBIX YHCEI, UCII0JIb30BaTh MpU3HaKku aenumocty Lenbix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLeHUs 3a7a4, IPUMEHATh aroput™ EBknna;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3allUChIBATh HATYpaJIbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
YHCcell, MPe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpanuyeckoil U TPUrOHOMETpHueckoil (opme,
BBITIOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO  OMEpHpPOBaTh  MMOHATUSAMHU:  HMppallMOHANbHbIE,  MOKa3aTeJIbHbIE U
JorapuMuUecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBATH MOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSITh
HE00XouMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH M HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELIEHHUsI CHCTEMBI U COBOKYITHOCTEN
paloHaIbHBIX, HpPpAlOHATIbHBIX, IIOKA3aTeNbHbIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;



pemats palMoOHANbHBIC, HppaloOHalbHbIC, IMOKa3aTeIbHbIe, JOTapu(PMUUYECKHE U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

MPUMEHSTh TpadUdecKue METOIBI JAJIsl PEIICHHsI yPAaBHEHUH U HEPABEHCTB, a TAKXKE 3371a4
C mapaMeTpaMu;

MOJICTTMPOBATh pEaAlbHbIE CHUTYyalldd Ha S3bIKE alreOpbl, COCTABJISITH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI 10 YCJIOBHMIO 3a/1ay, HCCJIENIO0BaTh MOCTPOCHHBIE
MOJICJIH C MCIIOJIb30BAHMEM armapara anreOpbl, HHTEPIPETUPOBATH MOJIYUCHHBIH PE3yIbTaT.

DOyHKIUM U rpapukm:

CTpOUTH TpaduKd KOMITO3UIUU (YHKIMA C MOMOIIBIO0 AJIEMEHTAPHOTO HCCIICTOBAHUS H
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YPaBHEHHUI U HEPABCHCTB HA KOOPAMHATHON TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHSTh (DYHKIIUHU JJI1 MOJICITMPOBAHUS M UCCIICIOBAHUS PEATbHBIX MMPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJmu3a:

UCIIONIb30BAaTh TMPOM3BOJHYIO IS HCCICNOBAaHUS (YHKIMH HAa MOHOTOHHOCTH H
9KCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOM3BOAHYIO JJIsi HAXOXKJICHUS HAMIYYLIEro PElIeHHs B MPHUKIAIHBIX, B
TOM YHCJI€ COLUAIBbHO-DKOHOMHYECKUX, 3a7a4ax, ISl ONPEICICHHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 GOPMYIIOi UITH TpaPuKoM;

CBOOOIHO ONEPHUPOBATH TOHATUSMHU: TIEPBOOOPa3HAs, ONPEACIEHHBIA HHTETPAJ, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmyine HproToHa-
JletiOnuna;

HAXOJHTh IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO HHTETPaa;

MMETh TPEJICTABIICHHE O MaTeMaTHYECKOM MOJCIMPOBAHUM Ha IMPUMEPE COCTABICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemath MpUKIATHBIC 337a9d, B TOM YHCJIE COMHAIBHO-DKOHOMUYECKOTO M (PHU3UIECKOTro
XapakTepa, CpeICTBaMU MAaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TeM ‘ KonunuecTtBo yacoB
n/m HPOrpaMMbl ‘BceroH KoHTponbHBIE PaOOTHI
1 |MHoXecTBO NEUCTBUTENLHBIX YHCell. || 24 1
MHuorounensl. PaninonanbHbie
ypaBHEHHS U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHCHUMN
2 || ®@yskiuu u rpaduku. CrerneHHas 18 1
(GyHKLUS C LETBIM ITOKa3aTeeM
3 ||Apudmernueckuii KOpeHb n-0i 19 1
crenenu. MppanuoHaibHbie
YpaBHEHHS
4 |Iloka3zaTtenbHas QyHKIIHUS. 15 1
IToka3aTenbHbIC ypaBHEHUS
5 |Jlorapudmuueckast QyHKITHS. 21 1
Jlorapudmuueckue ypaBHeHUs
6 |TpuroHomerpuyeckue BhIpAXKEHUI U | 22 1
YpaBHEHHS
‘7 HHOCJ‘IG,I[OB&TGJ‘IBHOCTI/I U TIPOTPECCUU H 12 ‘
8 |[HempepbiBHBIE QYHKIIUU. 24
[TpousBogHas
9 |[[ToBTOpeHue, 0600IICHHE, 15 1
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 170 9
I[TPOI'PAMME
11 KJIACC
Ne HanmenoBanue pas3zaennos u tem KonnuecTBo 4acos
n/m HpOTpaMMBI Bcero|| Konrponbhsie || IIpaktudeckue
paloThI paboThI
1 (UccnenoBanue QpyHKIMI ¢ TOMOIIBIO 24 1
MPOU3BOAHOMN
‘2 HHepBoo6pa3Ha;1 Y MHTETpal H 23 H 1 H
3  |['paduku TpuroHoMeTpUYECKUX (PYHKIUH. 15 1
Tpuronomerpuveckrne HepaBeHCTBA
4  |UppauunoHaibHble, MOKa3aTelbHbIE U 24 1
norapupMHUUECKre HEPAaBEHCTBA
‘5 HKOMHJ‘IGKCHHG qucia H 10 H H
‘6 HHaTypaJILHLIe U TIeTIbIC YnCIIa H 10 H H
7 ||Cucremsl paliioHaIbHbIX, 12
UppalMoHAIbHBIX MTOKa3aTeIbHBIX U
norapu(PMUIECKUX ypaBHEHUM
‘8 H3a;[aq1/1 C mapamMeTpaMu H 16 H 1 H




Ne HaumenoBanue pas3zneios u teM KonunuecTBo yacos
n/m [pOrpaMMel Beero|| Konrposbnbie || ITpakTuueckue
paboThI paboThl
9 [ToBTOpeHue, 0600IIeHNE, cCUCcTeMaTH3anus | 36 2
3HaHUHN
OBILEE KOJIMYECTBO YACOB I10 170 10 0

I[TPOT'PAMME




