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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIIM3a» SIBISETCS OTHUM
13 HauOoJjee 3HAYMMbIX B MPOrpaMMe CPEeIHEro ooiero oOpa3zoBaHUs, MOCKOJIBbKY, C
OJTHOM CTOpPOHBI, OH OOCCIEUYMBACT HHCTPYMCHTAJIBbHYIO 0a3zy IS H3ydeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (OPMHPYET JOTHYECKOE H
a0CTpaKTHOE MBIIUICHHE OOYYaloNUXCsl Ha YpPOBHE, HEOOXOAWMMOM I OCBOCHUS
nHOOPMATHKH, OOIICCTBO3HAHUS, WCTOPHH, CIOBECHOCTH MW JPYrUX IJUCIUIUIMH. B
paMKax aHHOTO y4eOHOTO Kypca OOydarolUecs OBIIAJEBAIOT YHHUBEPCATHHBIM S3BIKOM
COBPEMCHHOW HayKd, KOTopas (OpMyJIUpyeT CBOW JOCTIKEHUS B MaTeMaTHYECKOU
dbopwme.

Y4eOHbIi Kypc anreOpbl 1 HadaJl MaTEMaTHUECKOTO aHalln3a 3aKJIaJbIBa€T OCHOBY
JUISL  YCTIIEIITHOTO OBJIQJICHUS 3aKOHaMHM (U3MKH, XWMHH, OHWOJOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIMA pa3BUTHUS SKOHOMHUKH W OOIIESCTBCHHOW J>KHU3HH, TO3BOJISICT
OpUEHTUPOBATHCS B COBPEMCHHBIX IH(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCITOJIB30BATh WX JUISA JadbHEHIIero o0pa3oBaHus M B TIOBCEIHCBHOW JKU3HH.
B 1o Xe Bpems OBaJicHHEe aOCTPAKTHBIMU W JIOTHYECKH CTPOTMMHU KOHCTPYKITUSIMH
anreOppl 1 MaTeMaTHYECKOTO aHajiu3a pPa3BHBACT YMCHHE HAXOJWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTB, JIOKa3bIBaTh YTBEPKIEHUS C TOMOIIBIO HHAYKIHH U
paccykiaaTh  JEQyKTUBHO,  HUCIIOJIb30BaTh  0000IlIeHMe U KOHKPETH3aLHIO,
abcTparupoBaHue U aHAJIOTUI0, POPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIIJICHUE.

B xone u3ydenust yueOHOro Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHATTN3a»
oOy4aromuecs MoJIy4aroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHHSI MaTeMaTHUYECKUX MOJENel  pealbHbIX CHUTYyalllii, WHTepIpeTaluu
MOJTYYEHHBIX PEIIEHU, 3HAKOMATCS C IPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
PUPOJIC, HAYKE U MCKYCCTBE, C BBIJAIOIIUMUCA MATEMATUYECKUMH OTKPBITUSMH M HX
aBTOPAMHU.

VY4eOHbIt Kypc 00Ja1aeT 3HAYUTEIbHBIM BOCITUTATEILHBIM MMOTEHIIUATIOM, KOTOPBIN
peanu3yeTcss Kak depe3 Y4YeOHBIH Marepuan, CrocoOCTBYOMMA (HOPMHPOBAHUIO
HAy4YHOTO MUPOBO33pPEHUs, TaK U Yepe3 crnelupuKy yaeOHOH AesITeNbHOCTH, TpeOyromen
MPOJIOJDKUTEIFHOM KOHIICHTPAIIMM BHUMAHHS, CAaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe Meroamku oOyueHusi anrebpe W HadajgaM MaTEMAaTHYECKOTO aHallni3a
TISKUT JIEATETLHOCTHBIA TPUHITUI 00 yICHHS.

B crpykType yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaIu3a»
BBIJICJICHBI CIIEAYIONINE COMIEPKATEIbHO-METOIMYECKHE THHUH: «HnCIa U BRIYNCICHUSY,
«DyHkuuu u rpaduku», «YpaBHEHUS M HepaBeHCTBa», «Hauama matematuueckoro
aHanm3a», «MHOXECTBa W JIOTHMKa». Bce OCHOBHBIE COIEPKATEIHLHO-METOIUUECKIC
JUHUU W3YYalOTCS HAa TPOTSHKEHUHU JBYX JIET OOY4YeHHS Ha YPOBHE CpPEIHEro OOIIero
o0pa30oBaHus, €CTECTBEHHO JOMOIHSS APYT APyra W MOCTEIIEHHO HACHIIIAsICh HOBBIMU



TeMaMHu U pazjienamu. JlaHHbI Yy4eOHBINM Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJBKY
oObeuHSET B cebe coAep:KaHUE HECKOJIbKUX MAaTeMaTUYeCKUX IUCLMIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPHSI, MATEMATHUYECKUI aHAIU3, TEOPHUsI MHOKECTB, MaTeMaTH4eCKas
noruka u npyrue. Ilo mepe Toro kak oOydarommuecs: OBIaJeBalOT BCE O0Jee MUPOKUM
MaTeMaTHYecKuM  amnmaparoM, |y HHUX  IOclefoBaTelbHO  QopMupyercs U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYIO MOJEIb PEATbHOW CHUTYallMH,
MPUMEHSITh 3HAHUS, TOJYYEHHBIE MPU U3YYEHHUU Y4eOHOro Kypca, IJis pEIICHHS
CaMOCTOATEIbHO  C(HOPMYJIMPOBAaHHOM  MaTeMaTWYecKOdM  3ajadd, a  3areM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxartenbHO-METOIMYECKAas JIMHUS «YHClIa YW BBIYMCIEHUS» 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB MCIIOIb30BaHUS JEUCTBUTENbHBIX YUCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 0o01iero oopazoBanus. Ha ypoBHe cpennero oOuiero oopazoBaHus
0co0oe BHHMMaHHUE YyAesseTcss (OPMUPOBAHUIO HABBIKOB PALIMOHAJBHBIX BBIYMCIICHUIA,
BKJIIOUAIOIIKUX B CEOsl MCIOJIb30BAaHUE PA3IMYHBIX (OPM 3aMMCU YUCIa, YMEHHUE JIeNaTh
MPUKUJIKY, BBITIOTHATH TPUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BBIPAKCHU S,
paboTaTh ¢ MaTEeMaTHYECKMMM KOHCTAaHTaMH. 3HAaKOMbIE OOYYaIOIIMMCS MHOECTBa
HaTypajdbHbIX, LEJIbIX, PpPAIMOHATIBHBIX W JCHCTBUTEIBHBIX YHUCENT JOMOJHSIOTCA
MHOKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXIOM W3 3THUX MHOXECTB PaccMaTpUBaIOTCS
CBOMCTBEHHBIE €My crHenupuyueckre 3aJadyd W Olepaluu: JIeJISHUE Haleo,
OIEpUpPOBAHUE OCTAaTKAMH Ha MHOXECTBE II€JIIX 4Huced, ocoOble CBOMCTBa
pPAlMOHANIBHBIX M HWPPALMOHAIBHBIX 4YHCEN, apupMETHUYeCKHue Omnepaiu, a TakKe
U3BJIICUCHHE KOPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnaromapst mocnenoBaTelbHOMY  PACHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSAMHM HX MPUMEHEHUS MJi1 PEIICHUS pPa3IW4yHbIX 3a7a4
dbopMupyeTcsi mpeacTaBiICHHE O E€IWHCTBE MAaTeMaTWKH Kak Hayku U e€ poiu B
MOCTPOCHUHM MOJIeNIe pEeaJbHOT0 MHpa, IIUPOKO HCIOIB3YIOTCS 00001IeHne u
KOHKpETHU3alIHsl.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peaN3yeTcs Ha MPOTSHKEHUH BCEro 00ydeHus
Ha YpOBHE CpeAHEro obIero oopazoBaHus, MOCKOJIBKY B KaxkaoM paszzene [IporpaMmbl
NPEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anad. B pesynbrare oOyuarormmecs
OBJIAJCBAIOT PA3JIMYHBIMU METOJAaMH pELUIEHUsS] PalUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUUECKUX YpPaBHEHUN, HEPABEHCTB U
CHUCTEM, a TaKXKe 3ajad, coiepxammx napameTpsl. [lomydeHHbIE yMEHUS MIHPOKO
MCIIOJIB3YIOTCS TIPU MCCIEOBAaHUN (DYHKIIMI ¢ TIOMOIIBIO MPOU3BOIHOM, TP PEIICHUN
MPUKIAIHBIX 337a4 U 3a/lad Ha HaXO0XJACHHWE HauOONbIIMX W HAUMEHBIIMX 3HAYCHUH
dbynakiuu. JlanHas cojepskaTenbHas JUHUS BKIIOYaeT B cels Takke (OpMHpOBaAHUE
YMEHUN BBITIONHATH pPAcuéThl 1O QopMmynaMm, TpeoOpa3oBaHUs PpaAlMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUH, a TaKXe BBIPAXKCHUU,
colepKalux creneHu u Jorapudmel. brarogapss wu3ydeHuio aireOpamdyeckoro



Marepuaia MNPOUCXOAUT JAalIbHEWIee pa3BUTHE AJITOPUTMUYECKOrO0 M aOCTPAaKTHOIO
MBIIIJIEHUSI 00yYaroImuXxcs, (POPMUPYIOTCS HABBIKU JEIYKTUBHBIX pPacCyKICHUH, paboThI
C CHUMBOJBHBIMHU (hOpMamu, MPEJCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BHJIE
paBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3(QQEKTUBHbIE HHCTPYMEHTBHI JJIs
pelIeHNs IPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3aa4, HAIJISTHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeToAnYeckass  JuHUsA  «DyHKIMU U TpaduKu»  TECHO
neperieTaeTcs ¢ APYrMMH JIMHUSAMHU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIENOBATEIBHOCTh  M3y4eHUs  Marepuayna.  M3ydeHue  CTENEHHOMW,
NOKa3aTeabHOM, JorapupMUUECKOW M TPUTOHOMETPUUYECKUX (PYHKUUN, UX CBOWCTB U
rpadukoB, HCMONb30BaHWE (GYHKUMNA I8 pElIeHus 3aJad U3 JAPYTUX Yy4eOHbIX
IPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KAaK C MATEMATUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHMM W HepaBeHCTB. llpu 3ToM Oonbllioe BHUMaHHWE yaAeNseTcs
(GbopMHUpPOBaHUIO YMEHMsSI BbIpakaTb (OPMYJIAMH 3aBUCUMOCTH MEXIY pPa3IMUYHBIMU
BEJIMYMHAMH, HMCCIIEIOBATh IMOJYy4YeHHBbIE (YHKUMU, CTPOUTH UX rpaduku. Matepuan
ATOU coAepKaTeIbHOM JIMHUM HAIIEJIEH Ha Pa3BUTUE YMEHUW W HABBIKOB, MO3BOJISIOIINX
BBIp@XKaTh 3aBUCHUMOCTH MEXKIY BEIMUYMHAMH B Pa3IMYHON (QopMe: aHATUTHUUYECKOM,
rpaduydeckoil u cioBecHoi. Ero u3yuenue cnocoOCTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3AIUH, HCIIOJIb30BAHUIO aHAIOT .

CopnepxarenpHas smHMS «Hadama MareMaTnyeckoro aHainusa»  IO3BOJSET
CYLIECTBEHHO pPAaClIMPUTh KPYr KAaK MaTeMaTU4YeCKUX, TaK WM IPUKIAJHBIX 3a/1ad4,
JTOCTYMHBIX 00y4YaroIUMCs, TaK KaK y HUX IMOSBISETCS BO3MOXHOCTh CTPOUTH Ipadpuku
CJIOKHBIX (QYHKIUH, ONPENesaTh UX HauOoIbllIne U HAUMEHbIINE 3HAUEHUS, BBIUUCIIATD
wiomaau Guryp u o0bEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOpEHHs mporieccoB. [laHHas
COZIEpIKaTEIIbHAsL JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOCHUS MAaTEMAaTHUYECKUX
MOJCJIEM pEaNbHBIX CHUTYyallMi, II03BOJISICT HAXOAWUTh HAWIIy4Ylllee pELICHUE B
NPUKJIAJHBIX, B TOM YHCJIE COLHMAIBHO-DKOHOMMYECKHX, 3a/JadaXx. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOI0 aHaliu3a CIOCOOCTBYET Ppa3BUTHUIO a0CTPAaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEaTUBHOTO  MBIIUIEHUS, (OPMUPOBAHUIO YMEHHIM
pacro3HaBaTh IPOSBICHUS 3aKOHOB MAaTeMaTUKU B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIIAIOIIMXCS PE3ysbTaTax, MOJYyUYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTHKH KaK HayKH, 1 00 UX aBTOpaXx.

ConepxarenbHO-MeTOANYECKasl JTMHUS «MHOXKECTBAa U JIOTMKa» BKJIKOYAET B ceOs
AJIEMEHTHl TEOPUHA MHOYKECTB M MAaTEMATHYECKOM JIOTUKH. TE€OpPETUKO-MHOKECTBEHHBIE
IIPEACTABICHNs TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTEMaTUKH W IPEIIararorT
Hanbosiee YHUBEPCAIbHBIM S3bIK, OOBEAUHSIONIMN BCE pa3lelbl MaTeMAaTUKU U €€
IIPUJIOKEHHUH, OHU CBS3BIBAIOT PAa3HbIE MATEMATUYECKUE JUCLUIINHBI U UX IPUIOKECHUS
B eauHoe 1enoe. [loaToMy BaXXHO JaTh BO3MOYKHOCTh OOy4arolleMmMycs IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHKH M UCIIOJIB30BATh €T0 IS



BBIpaQXKEHUSI CBOUX MbICAeH. J[pyruM Ba)KHbBIM MPU3HAKOM MaTeMaTHUKH KaK HayKu
cleayeT TMpU3HATh CBOMCTBEHHYIO €W CTpOroctb OOOCHOBAaHMN U  CIIEIOBaHHE
OMpEeNIeNIEHHBIM TpaBUJIaM TMOCTPOEHHUS J0KAa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTeMaTU4YeCKOM  JIOTUKM  CIOCOOCTBYET  Pa3BUTHUIO  JIOTUYECKOTO  MBIIIJICHUS
0o0y4Jaromuxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYXKIEHUS HAa OCHOBE JIOTHUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueO6HOM Kypce «Anredpa M Hayaia MaTeMaTHYECKOr'0 aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MAaTHYECKOIO0 MOJCIMPOBAHUS, KOTOpPhIE IMPHU3BAaHBI CIOCOOCTBOBATH
GbopMUPOBaHUIO HABBIKOB IMOCTPOCHUS MOJIENICH pPEAbHBIX CUTYaAIlMM, UCCIEIOBAHMUS
ATUX MOJeJel ¢ TIOMOIIBI0 anmapata ajireOpbl W MaTeMaTUYeCKOro aHalu3a,
UHTEPIpETAllMU TMOJYYEHHBIX pe3yJbTaTOB. Takue 3aJaHus BIUICTEHbI B KaXKIbId U3
pa3iesioB  MPOrpaMMbl, TIOCKOJBKY BECh MaTepuall Y4yeOHOTO Kypca IIHPOKO
UCTIONIB3YETCS  JIJIi  pEIIeHusT TPUKIAIHBIX 3amad. [lpu permeHun peasbHBIX
MPaKTUYECKUX 3a7a4 00ydarolurecs: pa3BUBAIOT HAOJ0IaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCMOJIB30BaTh  aHAJOTHUIO, 0000IaTh |
KOHKPETU3UPOBaTh TpodieMy. [learenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHHS
MPUKIAIHBIX 3aJlad OpraHU3yeTCs B TPOIECCe M3YyYEHUsI BCEX TeM Y4YeOHOro Kypca
«Aunrebpa u Hayaa MaTEMaTUYECKOTO aHAJT3ay.

Ha uzydenne ydeOHOTO Kypca «Aunrebpa W Hadajla MaTeMaTHYECKOTO aHaIu3a»
orBoauTcs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Henmenmto), B 11 kmacce — 136
4JacoB (4 yaca B HEJICIIIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yuciia ¥ BIYUCTCHUSA

Panmonanbabie  uncna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOU, TPOIEHTHI,
OeckoHeuHble Tiepuoandeckue npodu. [lpumenenne npodeit U MPOLEHTOB I PELICHUS
IIPUKJIAAHBIX 33/1a4 U3 Pa3IMYHBIX OTpACIIed 3HAHUN U PEAIbHOMN KU3HU.

JleictBuTenbHble  4yucaa.  PanuoHanpHBlE WM UPpAUMOHAIBHBIE  YHUCIIA.
ApudmeTndeckue omneparuu ¢ ACHCTBUTEIBHBIMU YUCIaMU. MOJylb JEeHCTBUTEIHHOTO
yucia u ero cpoiicTra. [IpubamkEHHbIE BRIUUCICHUS, TIPAaBUJIa OKPYIJICHUS, MPUKUIKA U
OIIEHKA pe3yJibTaTa BbIYUCICHUMN.

Crenenb ¢ nenbsiM nokasareneM. bunom HeroTona. Mcnosib3oBaHuEe MOAXOASIIEH
dbopMbI  3amucH JEHUCTBUTEIBHBIX YHUCENT JJId PEIIeHUs] TMPAKTHYSCKUX 3a7ad |
MpPEJCTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAIBHOM CTENIEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJbHBIM T[OKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapugm uwmcna. CpoiictBa jorapudma. JleciTuuHble U  HATypaJbHbBIC
Jorapu@mel.

CuHyC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC YHCIOBOIO apryMmMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCHIIBHBIE ~ ypaBHEHMST W  ypaBHEHUA-CIEACTBUS. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OcHOBHBIE METOABI PEHICHHS IENbIX W JIPOOHO-pAllMOHAIBHBIX YpPaBHEHUU U
HEPABECHCTB. MHOTOYJICHBI OT OJTHOW MEpPEMEHHOU. JleIeHrne MHOTrO4JIieHa Ha MHOTOWICH
c octatkoM. Teopemabe3y. MHorousnensi ¢ neiasiMukodpduruentamu. Teopema Buera.

[IpeoGpa3oBaHs YUCIOBBIX BBIPAKEHUH, CONEPKAIINX CTETICHU U KOPHH.

Uppanuonansubie ypaBHeHUA. OCHOBHBIE METOABI PEIICHUS HPPalMOHATBHBIX
YPAaBHEHHUM.

[lokazarenbHble ypaBHeHUA. (OCHOBHBIE METOAbI PEIICHUS MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoGpa3zoBanre BEIPAKECHHA, COACPIKANTUX JTOTAPUPMBI.

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIC METOMABI PEIICHUS JOTAPUPMUUYECKUX
YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopmyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHI. PellieHne TpuroHOMeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHEHWHBIX ypaBHEHUU. Marpuna CUCTEMBbl JIMHEMHBIX
ypaBHeHUW. Onpenenuresib MaTpuilbl 2X2, €ro reOMETPUYECKUd CMBICT U CBOMCTBA,
BBIYMCIICHUE €Tr0 3HAYCHHs, IPUMEHEHHE OINPEACIUTENS Uil PEIICHHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUW. PellleHne nmpukiIagHbIX 3aa4 C MOMOIIBI) CUCTEMBI JIMHEUHBIX
ypaBHeHUM. lccienoBanue  IOCTPOCHHOW MOJENM C  [OMOMIIBKO  MaTpull U
OIIPECIIUTETICH.

[TocTpoeHne wMaTreMaTUYEeCKUX MOJEIEN pEaJbHOM CUTyallud C [OMOIIBIO
YPaBHEHUN M HEPABEHCTB. lIpuMeHeHHEe ypaBHEHUN UM HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3IuvHbIX 001acTeil HAyKH U peanbHON KU3HU.

DYyHKIUHN U TPaPUKU

OyHkIMsA, cnocoObl 3amaHus  (QyHkuu. B3aumHo oOpaTHble  QYyHKIUU.
Komnozunust pynkumii. ['padux ¢pyHknuu. DnemeHTapHbie npeodpa3oBaHus rpapukoB
byHKIUHA.

OO6nacte omnpeneneHUss W MHOXKECTBO 3HaueHWd Gyukuuu. Hymu QyHxnum.
[IpomexxyTku 3HaAKOMocTosHCTBA. UETHhie W Heu€THble QyHkuuu. [lepuonuueckue
dbyakun. [IpoMexyTKHn MOHOTOHHOCTH (PYyHKIIMU. MaKCUMyMbl 1 MUHUMYMBI ()yHKITHH.
HauGonbiiee u HaumeHnsblee 3Ha4eHus: GYHKIHUU HA TPOMEKYTKE.

Jluneiinas, KBajapaTWyHas © JPOOHO-IMHEWHass (QyHKIUU. DIeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CreneHHas (yHKIMS C HaTypaJbHBIM M IIeJIbIM Toka3areiem. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0¥ CTeneHH Kak (YyHKIUMU OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKA3aTEJIEM.

[lokazarenbHas u Jorapudmuyeckas GYHKIMMA, HX CBOWCTBA U TpaduKu.
HcnonszoBanue rpadukoB GyHKIUH IS pEIICHUS YpaBHEHUH.

Tpuronomerpuieckas OKpyXHOCTb, ONPEJEICHHE TPUTOHOMETPUUYECKUX (DYHKITHI
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Ipolleccax U sBIeHUAX. ['paduxu
pealbHBIX 3aBUCUMOCTEM.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnemoBaTenbHOCTH,  CIIOCOOBI  3aJaHMs  HOCJedoBaTelIbHOCTEH.  Merton
MaTeMaTU4eCKOM MHAYKIMUA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBATEILHOCTH.
HcTopusi BOSHUKHOBEHHSI MATEMAaTHYECKOI0 aHajIM3a Kak aHain3a 0ECKOHEYHO MalbIX.

ApudmeTrnueckass M TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaromast
reomerpuueckass mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUYECKOM
nporpeccud. JIMHEMHBIM M 3KCHOHEHUHMANbHBIA pocT. YUuncno e. @opmyisia CIIOXKHBIX
IIPOLIEHTOB. VICIIonp30BaHME NPOTPECCUU Ul PELIEHUs PEajbHBbIX 3a7ad MPUKIAJHOTO
xapakTepa.

HenpepoiBubie GyHKIMU U uX cBoiicTBa. Touku paspbiBa. ACUMNTOTHI rpaduKoB
¢ynkuuii. CpoiicTBa (PyHKUMN HENpPEephIBHBIX HA OTpe3ke. MeToa HWHTEpBaJIOB IS



penieHusl HepaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX (DYHKIMN IS pelieHUs
3a/1au.

IlepBass u BTOpas mpous3BoAHbIe (QyHKIUU. OmnpeneneHue, reoMETPUYECKUd U
(u3nUecKuil CMbICT NPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanbie snemeHTapHbIX GyHKUMN. [Ipou3BogHAs CymMMBbl, NMPOU3BEICHUA,
YaCTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHosxecTBa U JIOTMKa

MHOX€eCTBO, ONepaluy HajJ MHOKECTBAMHM M UX CBOMCTBaA. Jlmarpammel Oilsiepa—
Benna. IlpuMeHeHHne TEOPETHUKO-MHOKECTBEHHOIO armapara Uil OIHMCAHUs PeabHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOHCTBO MAaTeMaTH4YecKOoro OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KJIACC

Yucaa ¥ BBIYUCJICHUS

Harypanbubie u nenblie uncina. [I[puMeHeHue MPU3HAKOB JETUMOCTHU LIEIbIX YHUCEII,
HanOobImii 001Mil nenurens (nanee — HOJl) u nHauMenslee ob1iee KkpaTHoe (Hganee —
HOK), octatkoB o Moy, airopurmMa EBkinaa nis penieHus 3a1ad B UEIbIX YUCIax.

Kommnekcupie uyucna. Anredpanueckass W TpUTOHOMETpuUueckas (opmbl 3amucu
KOMIUIEKCHOTO 4YHclia. ApudMeTUYEeCKHe Olepalud ¢ KOMIUIEKCHBIMU YHCIIAMHU.
N300parkeHne KOMIUIEKCHBIX 4YMCENl Ha KOOpAMHATHOM mmiockocTH. dopmynaMyaspa.
KopHu n-oiicteneHnnskoMiuiekcHorounciua.l[puMeHeHne KOMIUIEKCHBIX YHCEN s
penieHust GU3NIECKUX U TEOMETPUYECKUX 3a/ad.

YpaBHeHUs U HEPABEHCTBA

CuctemMa M COBOKYIHOCTb YPaBHEHHI W HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YpaBHECHUI c TTOMOIIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpUuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHBIE METO/BI PEIICHUSI TTOKA3ATEIBHBIX U JIOTApU(PMUUIECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABl PEUICHUS CUCTEM M COBOKYIHOCTEW pallMOHANbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

VYpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaAMH.

[IpumeHeHue ypaBHEHUW, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX
3amay W 3ajad U3 Pas3U4YHBIX 00JacTe HAyKWM M pPeajbHOW JKW3HU, WHTEPIpETaIus
MOJIYYEHHBIX Pe3yJIbTaTOB.

DyHKUNH U TPAPUKH

I'padpuk kommozunuu ¢yHkuuii. ['eomeTpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.



Tpuronomerpuueckue GyHKIHH, UX CBOMCTBA U IpaduKH.

I'padpriueckre MeTonbl pelieHus] ypaBHEHHI U HepaBeHCTB. ['paduueckue MeToabl
peneHns 3a1a4 ¢ napaMeTpamu.

Ucnonw3oBanue rpadukoB (QyHKUIMNA JJIS  UCCIEAOBAHUS  TMPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT IMPH PEIICHUH 3aJady U3 JAPYrUX Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne NpPOU3BOAHOM K HCCIEAOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxosxsieHne HauOoJbLIEro M HAaUMEHBUIETO 3HAYEHUW HENpepbIBHOU
(YHKIIMU Ha OTpE3Ke.

IIpuMeHeHne NPON3BOIHOM Il HAXOKAECHUS HAWIIYYILIETO PEMIEHUS B TPUKIIAIHBIX
3a/iayax, JJs OIpe/iesieHHs CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aaHHoro GopMysnon uiu
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE  CBOWCTBO  mepBooOpasHbiXx. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBriianaxoxaeHusnepBooOpa3HbIX.

WNHuterpani. I'eomerprueckuiicMbICIMHTErpaAsIa. Beruncienue OIIPEEIIEHHOI O
uHTerpana no ¢popmyie Hetorona-JleiiOuua.

[Ipumenenue uHTETpasia Ui HAXOXKACHUS TUIOMIae TUIOCKUX (GUryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Ipumepbr  pemienuit  auddepeHIManbHBIX  ypaBHeHUH.  MatemaTnueckoe
MO/JIEIMPOBAHHE PEAIbHBIX IIPOLIECCOB € TOMOIIbIO U PepeHInalIbHBIX YPAaBHEHU.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O KYPCA «AJITEGPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJAAHCKONW TMMO3UIMUA OOYYAIOMIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUHCKOr0 OOIEeCTBa, MPEJCTABICHUE O MaTEeMaTHUYECKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYpP TPakaaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JIPYTroe), YMEHUE B3aWMOJICHCTBOBATh C COIUAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHMCKONW Tpa)KJTaHCKOW WIEHTUYHOCTH, YBAXKCHUS K
IPOIIJIOMY ¥ HACTOSIIIIEMY POCCHHCKOW MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTH)KCHUSIM POCCHUMCKHX MAaTeMaTUKOB M POCCHMCKOW MaTeMaTUYECKOM IITKOJIBI,
UCITOJIb30BaHUE ITUX JIOCTHXKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHUUCKOro Haponaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAaHMS, JTHUYECKOTO TMOBEACHUS, CBSI3aHHOIO C IPAKTUYECKUM
OPUMEHEHHEM JOCTWKEHHII HayKd W JEATEIIbHOCTBIO YYEHOr0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAas OSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajiad, PCEIICHHH, PaCCYXICHHH, BOCIPUUMYHBOCTH K
MaTE€MAaTHYECKUM aCIEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pus3nuecKoro BOCHUTAHMUSA:

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
3I0POBOTO M 0O€30MMacHOro oOpas3a >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TIMTaHHWE, COAJTAaHCHUPOBAHHBIA PEXUM 3aHATHH W OTJHBIXa,
perymsipHast (pu3MYecKasi akTUBHOCTH), (PHM3NYECKOE COBEPIICHCTBOBAHHUE TMPHU 3aHATHSIX
CIIOPTUBHO-03J0POBUTEIIBHON JIESITEIIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IuIHBIM
chepam mpoecCHOHATBLHOW NEATeNbHOCTH, CBS3aHHBIM C MaTeMaTHKOM U e€
MPWIOKCHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccuu u
peanu3oBbIBaTh COOCTBEHHbBIC JKU3HEHHbIE IUIAHBI, TOTOBHOCTbH M CIHOCOOHOCTH K
MaTeMaTU4eCcKOMYy OO0Opa30BaHUI0 U CamMOOOpa30BaHUIO HA MPOTSKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTMBHOMY Y4YaCTHIO B PEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH;



7) 3K0JOrn4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYphl, TOHUMAHUE BIUSHUS COIUATBHO-
AKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COIMATBLHOMN CpeJibl, OCOZHAHUE
I00aJbHOTO  XapakTepa HSKOJOTMYECKHX MPOOJeM, OpUEHTalus Ha MPUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUU [JIs1 pelieHus 3ajJad B 00JacTH OKpYKalollel Cpenpl,
IJJAHUPOBAHUE TIOCTYNKOB M OIIEHKH WX BO3MOXKHBIX IMOCIEIACTBUM JJISI OKPYKarolen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIICCTBEHHOM MPAKTHUKH, MOHMMAaHUE MAaTEeMaTHUYECKON HAyKU Kak
chepbl YeIOBEUYECKON NIESITEIILHOCTH, JTANOB €€ Pa3BUTHS U 3HAUUMOCTU JJISI Pa3BUTHS
[IUBWIN3AIIMU, OBJIAJICHUE SI3BIKOM MAaTEMAaTHKH W MaTeMaTUYeCKOM KYJIbTypOW Kak
CpPEJICTBOM  TO3HAaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBISATH  HPOCKTHYIO U
UCCJIEIOBATEILCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBblie JJorn4ecKkue 1ecTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEeMaTHYECKUX
O00OBEKTOB, TOHATHUN, OTHOIICHHN MEXIy MOHITHAMHU, (DOPMYIHPOBATH ONpEICICHUS
MOHSATUN, YCTAaHABJIMBATh CYIIECTBEHHBIN IPU3HAK KIAaCCU(UKAIIUA, OCHOBAHHS IS
0000IIIeHNs U CpaBHEHUS, KPUTEPUU MPOBOIUMOT0 aHAJIH3a;

BOCIIPUHUMATH, (POPMYJIHPOBATH U MPEOOPA3OBLIBATH CYXKJICHHS: YTBEPAUTEIbHbIC
U OTPHUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIC M 0OIIIHE, YCIOBHBIC,

BBISBJISITH MATEMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHUBOPEYHUS B
dakTax, TaHHBIX, HAOTIOJCHUIX U YTBEPKICHUAX, MPeIJiaraTh KPUTCPHUH JIJIS BBISIBIICHHUS
3aKOHOMEPHOCTEUN U MPOTHBOPEUHI;

JenaTh BBIBOABI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKJIFOUCHHUH 110 aHAJIOTHH;

MPOBOJUTh CAaMOCTOSITEJILHO JIOKa3aTeJbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUM
(mpsiMble ¥ OT TIPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BHIBOIBI;

BBEIOMpATh CIIOCO0 pemreHus yaeOHOW 3a1avd (CpaBHUBATH HECKOJIBKO BAPHAHTOB
peleHus, BeIOMpaTh HauOojee MOAXOISIINN ¢ YYETOM CaMOCTOATEIBLHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTebCKue 1eMCTBUS:

WCMOJIb30BaTh  BOMPOCHI KaK  HMCCIEAOBATEIbCKUM HMHCTPYMEHT ITIO3HAHMA,
dbopMynupoBaTh BOINPOCH], (PUKCHUPYIOMIKE MPOTUBOPEUHE, MPOOIEMY, yCTaHABIMBATH
HCKOMOE U JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTh CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEl MaTeMaTHYeCcKOro OObeKTa, SBIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy O0OBEKTaMHU, SIBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIHUPOBAaTH OOOOIIEHUS U BBIBOJABI IO pe3ysbTaTaM
MPOBEAEHHOTO HAOJIOJICHUS, HUCCIEOBAHUS, OIICHUBATH JOCTOBEPHOCTH IMOIYYEHHBIX
PEe3yIabTaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IMpollecca, a TakKe BbIJBUIaTh
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JIePUIUTHI HHGOPMAIUHY, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETa Ha BOMPOC
U JJIs pEIICHUS 3a]1auu;

BBIOMpaTh HMHGOPMAIUIO W3 HUCTOYHUKOB pPa3IMYHBIX THIIOB, AHAJIW3UPOBATH,
CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIMIO PA3IMYHBIX BUIO0B U (HOpM
peICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIIUIO, TPEACTaBIATH €€ B pPa3IudyHbBIX (Qopmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATh HAJEKHOCTh MHGOPMAIMU TIO CAMOCTOSITEIHLHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUS

OO01menue:

BOCIPUHUMATh U (POPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHUU C YCJIOBHSIMHU U
HEJSIMU OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS MO XOAY PELICHHUs 33aJa4d, KOMMEHTHPOBATH
MIOJIYYEHHBIN PE3ybTaT;

B XOJle OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelaeMoil 3a/Jau, BBICKA3bIBATh HJICH, HAICJICHHBIC Ha TMOUCK PEIICHUs,
COMOCTAaBJSITh CBOM CYXICHHUS C CYXICHUSMU JAPYTUX YYaCTHHUKOB JIHMAJIOTa,
OoOHapy>XKHUBaTh Pa3IU4He W CXOACTBO TMO3UIIUNA, B KOPPEKTHOU (opme GopMynupoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEICTaBIATh pE3yJbTaThl PEHICHUS 3a/Jadd, OHKCIIEPUMEHTA, MCCIEIOBaHNUA,
MPOEKTa, CaMOCTOATENFHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
MPE3EHTAIMU U OCOOCHHOCTEH ayuTOpHUH.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBIIATh TUIAH, QJITOPUTM pEIICHUS 3aJadd, BBIOMPATH CIOCOO pEIICHHs C
y4ETOM HMEIOUIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOU UH(POpPMAIUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJIEKT:



BJIAJ€Th HABBIKAMHM I103HABATEIbHONW pPE(IEKCUU KaK OCO3HAHHUS COBEpPUIAEMBIX
JNEUCTBUH M MBICIUTENbHBIX MPOLIECCOB, HUX pe3yJbTaToOB, BIAAETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pEUIeHUS MaTeMaTH4eCKOM
3a/1a4u;

MpEeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpPHU PEIICHUH 3a7ayH,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSTENBCTB, JIaHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEAUM U YCIOBUSAM, OOBSCHATH NPUUYHHBI
JOCTUXKEHUSI UJIM HEIOCTHXKEHUSI PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh U KCIOJIb30BATh NMPEUMYIIIECTBA KOMAaHIHON U UHJIMBUIyaIbHOU pabOThI
OpU peleHur Y4YeOHbIX 3ajay, NpPUHUMATh LeJb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOM paboThl, pacmpenensitb BUIbI padoT,
JIOTOBAapUBAaThCSA, OOCYXKJaTh TMpPOIECC M pe3yiabTar padboThl, 0000IIaTh MHEHHS
HECKOJBbKHUX JIOJICH;

y4acTBOBAaTh B TPYMNNOBBIX (opMax padboTel (00CyXkAeHUs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD) U UHBIE), BBHITIOJHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH 4YJ€HAMHU KOMaHJIbl, OIIEHUBATh KaueCTBO CBOETO BKJIAJla B OOIIMIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOydenus B 10 kiacceoOy4aromuics MoxyquT CIEAYIOIINE MPEIMETHBIC
pe3yabTaThl IO OTASIBHBIM TeMaM pabodeil mporpamMMbl yuyeOHOTO Kypca «Anredpa u
Havajia MaTEMaTUYECKOTO aHATH3ay:

Yucaa 1 BBIYMCICHUA:

CBOOOJHO OMEpPUPOBATH TMOHATUSMHU: pPAIMOHAIBHOE YHUCTO, OecKoHeYHas
nepuoandeckas Ipo0b, MPOLEHTHI, UPPAITMOHAIBHOE YHCII0, MHOXKECTBA PAIlMOHAIBHBIX
U JICHCTBUTENBHBIX YHUCET, MOJIYJIb IEUCTBUTEIHLHOTO YHCIIA;

MPUMEHSTh APOOW W MPOIEHTHI IS PEIICHUS MPUKIAIHBIX 3a/1ad U3 Pa3IudHbIX
OTpacyiedl 3HAaHUW U PeabHOU KU3HH;

MPUMEHSTh TPUOMKEHHBIC BBIYUCICHUS, TPaBUIIa OKPYIJEHUS, NPUKUIKY H
OIICHKY pe3yibTaTa BBIUNCICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM: CTEIICHB C IIEJIBIM MOKa3aTelIeM, UCIIOIh30BaTh
MOAXOAIIYI0 (OopMy 3aMMCH JEHCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS TPAKTHYECKUX 3a/1a4
Y TIPEJICTABIICHUS JTAHHBIX;

CBOOOHO OMEPUPOBATH TMOHATHEM: apPU(PMETHYCCKUN KOPEHb HATYpPaIbHOU
CTETICHH;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;



CBOOOJTHO ONEPUPOBATH MOHATUAMM: JIOTapU(PM Yncia, IECITUUHbIE U HATYPaJIbHbIE
Jorapupmel;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHUHYC, KOCHUHYC, TAaHIE€HC, KOTaHIE€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUSAMHU: APKCHUHYC, ApPKKOCMHYC M apKTaHI€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUsSI M1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKAECTBO, YypAaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIEC YPAaBHEHUS M YPaBHEHUS-CIECTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATH PA3IUYHBIC METObI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAITUOHATBHBIX
ypaBHEHUM, MPUMEHSITh METOJ] UHTEPBAJIOB JIJIsl pEIICHUSI HEPABEHCTB;

CBOOOJHO OMNEpUpPOBaTH TMOHATHSIMHU: MHOTOWIEH OT OJHOH TEepPEMEHHOH,
MHOTOWIEH C UeIbIMU KOd(DPUIMEHTaMH, KOPHHM MHOTO4YJIEeHa, NPUMEHSTh JeJIeHHe
MHOTOYIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y um teopemy Buera nis penieHus
3a1ay;

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpula,
ONpENENNUTENb MAaTPULBl 2 X 2 U €ro TeOMETPUUECKUU CMBICII, UCIIOJIb30BaTh CBOKCTBA
onpenenurtens 2 X 2 sl BBIYUCIEHUS €r0 3HAYCHHS], NMPUMEHSTh ONPEACTUTENH IS
pEUIeHNs CHCTEMBbl JIMHEWHBIX YpPAaBHEHUW, MOJEIUPOBATh pEAIbHBIE CHUTYallUH C
NOMOIIBI0 CHCTEMBI JIMHEHMHBIX YpPaBHEHUM, HCCIEN0OBAaTh IOCTPOEHHBIE MOJEIH C
NOMOIIIBIO MATPUIL U ONIPEAECTUTENEH, HHTEPIPETUPOBATH MTOJYUYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JIJIsl TPeoOpa30BaHus BEIPAKECHUN;

BBITMIOJHATh TPeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIEHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCIIOJIB30BaTh CBOMCTBA JorapudmoB Il TpeoOpa3oBaHUs JIOrapuHMUUECKUX
BBIPAKECHUM;

CBOOOJHO OMEpPUPOBATh TOHATHSAMHU: HppAIlMOHANbHBIE, TIOKa3aTeNbHbIE U
norapuMUYECKUE YpaBHEHHUS, HAXOIUTh HMX PEHICHUS C IOMOINBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

MPUMEHSITh OCHOBHBIE TPHUTOHOMETpUUYECKHE (OPMYIBI IS TpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJIHO OIEPUPOBATh MOHSATHEM: TPUTOHOMETPUUECKOE ypaBHEHHUE, MPUMEHSTh
HeoOXomuMble (QOPMYNBI T PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHUX
YpPaBHEHUM;

MOJIEIMPOBATh pEajbHble CUTyallMd Ha A3BIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHMsI, HEPABEHCTBA MO YCJIOBHUIO 3aJa4, MCCIENOBATh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM armapara anreOpsl.

DOyHKUUM U TPaPUKH:



CBOOOJHO ONEpPUPOBATH MOHATUAMHU: (PYHKIUSA, CHOCOOBI 3adaHus (YHKIUH,
B3aMMHO OOpaTHble (YHKLUHUH, KOMIO3ULMS (YHKUUM, rpaduk (yHKUMU, BBINOIHATH
AJIeMEHTapHbIe NpeoOpa3oBaHus TpadUKOB QYHKUIUMI;

CBOOOIHO ONEPUPOBATH MOHATUAMHU: 00JIACTH OMPEAEIICHUS U MHOXKECTBO 3HAYEHU I
GyHKIMH, HYTU QYHKIIUH, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  ONEpPUPOBATH  MOHATUAMM: YETHBIE U HEUYETHBIE  (PYHKUUH,
nepuoanyeckue (QyHKIHMH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIUH, MaKCUMYMbI H
MUHUMYMBbI (YHKIIUHU, HAMOOJIbIlIEE U HAaUMEHbIlIee 3HaUeHHE (PYHKIIMU Ha MPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH NOHITUSIMU: CTENIEHHAs QYHKIUS C HATYPaAJIbHBIM U IIEJIbIM
nokasaresieM, rpauk cTeneHHON (YHKIMM C HATypaJbHBIM M II€JIbIM TOKa3aTeleM,
rpaguk KoOpHsS N-0M cTeneHu Kak (QYHKUUMHM OOpaTHOM CTENEHW C HaTypalbHBIM
oKa3aresem;

ONEepUpPOBATH MOHATUAMU: JTUHEHHAS, KBaApaTUYHAs U JpOOHO-IMHEHHAS (YyHKLINH,
BBITIOJHSATH AJIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJHO  OMEpUpOBATh TMOHATUAMM: T[OKa3aTelbHas H  Jorapupmuyeckas
(GyHKIIMHU, X CBOWCTBA U IpaUKU, UCIIOIB30BATh UX rpaduKU JJIs PELICHUS YpaBHEHUM;

CBOOOJHO  ONEpUpPOBATH  MOHATHSAMHU:  TPUTOHOMETpUYECKas  OKPY>KHOCTD,
OTpeJIeIeHHE TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMEHTa;

UCNOJIb30BaTh Ipaduku QyHKIUN I UCCIEeOBaHUs MPOLIECCOB U 3aBUCUMOCTEN
OpU pelIeHUH 3a/ay U3 APYTrUX ydeOHBIX INPEIMETOB U PEalbHOM KU3HH, BBIpAXaTb
(opMynIamMH 3aBUCUMOCTU MEXy BEJINYMHAMU;

Hauyana maTeMaTH4yecKoro aHajamsa:

CBOOO/IHO ONEpUPOBaTH MNOHATUAMM: apuMeTudeckass U TIeoMeTpHuYecKas
nporpeccusi, OECKOHEYHO YObIBAIOLasi TE€OMETpUYEcKas IpOrpeccHsi, JUHEWHBIH U
HKCIMOHEHUHUANBHBIA POCT, (OpMyJia CIOXKHBIX HPOLEHTOB, UMETh IPEJICTaBICHUE O
KOHCTaHTE;

UCMOJIb30BaTh IPOTPECCUN IS PEILICHUS PEATIbHBIX 3a7a4 NPUKIIAIHOIO XapaKTepa;

CBOOOJIHO OMNEPHUPOBATh MOHATHSAMM: IOCIEIOBATEIbHOCTb, CHOCOOBI 3a/JaHUs
IIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIIEJ0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJCHHSI MATEMaTUYECKOTO aHaJIN3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpUPOBaTh IMOHATUSMU: HENpPEphIBHbIE (PYHKIHMH, TOYKU pa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKIINH;

CBOOOIHO ONEepUpoBaTh TNOHATHEM: (YHKIMS, HENpephlBHas Ha OTpPE3Ke,
NPUMEHATH CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JJIsl peIIeHHs 3a/1a4;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSMHU: TNEpBas W BTOpas MPOU3BOJAHBIE (DYHKIINH,
KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIISATh MTPOU3BOJHBIE CYMMBI, IPOU3BENECHMSI, YACTHOTO M KOMIIO3ULUHU JIBYX
(yHKIMIA, 3HaTh TPOU3BOIHBIC IEMEHTAPHBIX () YHKIIUI;



MCIIOJIb30BaTh T€OMETPUUECKUI U (PU3NYECKHUI CMBICI MPOU3BOAHON ISl peleHUs
3a/1au.

MHosxecTBa U JIOTMKa:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: MHOKECTBO, ONEpALlMU HaJ MHOKECTBAMH;

HCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar sl OIMCAaHUS pPeajbHbIX
MPOLIECCOB U SIBICHUH, IPU PELICHUH 33724 U3 APYTUX yYeOHBIX IPEIMETOB;

CBOOOJHO OMNEpUpOBaTh MOHATHSIMHU: OIpEACICHHe, TeopeMa, YypaBHEHHUE-
CJIE/ICTBHE, CBOWCTBO MAaTE€MaTHYECKOIO0 OO0BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOydenust B11 kiacceoOydaromuiicss MOJY4YUT CIEAYIOUIUE MPEAMETHBIE
pe3yNbTaThl IO OTAEJIBbHBIM TeMaM paloueil mporpammbl yueOHOTO Kypca «Anredpa u
Hayaja MaTeMaTU4EeCKOr0 aHAJIN3a»:

Yucnaa 1 BHIYUCICHUSA:

CBOOOJTHO OMEPUPOBATH MOHATUSAMH: HATypaJIbHOE M I1EJ0€ YHCIIO, MHOXECTBA
HATypaJIbHBIX M IIEJIBIX YHUCEII, UCIOJIb30BaTh NPU3HAKU AEIUMOCTH Lenbix yucen, HOJJ
u HOK HaTypanbHbIX 4Mcen i peleHus 3a1a4, IPUMEHATh allrOpuT™M EBKIMAa;

CBOOOJTHO ONEPHUPOBATH MOHITHEM OCTaTKa MO0 MOJYJIIO, 3alUChIBATh HATYPaJIbHbBIE
YUCJIa B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOO/IHO  OINEpPUPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX 4YMCEJI, TpPEACTaBIATh KOMIUIEKCHbIE 4YHClIa B anreOpanyeckod WU
TPUTOHOMETPUYECKON (opMe, BBIIOIHATH apUPMETHUECKHUE ONEepalud C HUMH U
n300paxaTh HA KOOPAUHATHOM MIIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJIHO OINEpUpPOBaTh TMOHATUSAMU: HPpPALMOHANIBbHBIE, IOKa3aTelIbHbIE U
JorapuMUUECKUE HEPaBEHCTBA, HAXOAWUTh UX PEIICHUS C IMOMOIIbIO PABHOCUIBHBIX
IIEPEX0/I0B;

OCYILECTBIIATH OTOOP KOPHEH MpHU pEeLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CcBOOOJIHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSITH
HeoOXxoaumble (OpMyJbl ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
HEPABCHCTB;

CBOOOJIHO ONEpUpPOBaTh MOHATHUSAMHU: CHCTEMa M COBOKYIIHOCTh YPaBHEHHH U
HEPABEHCTB, PABHOCHUIIBHBIC CHUCTEMBI W CHCTEMBI-CIICICTBUS, HAXOIWTh PEIICHUSA
CUCTEMBl M COBOKYIHOCTEM pAalMOHAJIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEIBHBIX U
Jgorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTts palroHaldbHbIE, WPPALMOHATBHBIEC, TOKa3aTelbHbIE, JIOTapu(PMHUUECKUE U
TPUTOHOMETPHUYECKUE YPABHEHNS U HEPABEHCTBA, COJEPKALIUE MOYJIN U ITAPAMETPHI;

NPUMEHATH rpauuecKue METOAbI Ui PEUICHNUs YPaBHEHUI U HEPABEHCTB, a TAaKKe
3a/1a4 ¢ MapaMeTpaMu;



MOJICJIUPOBATh PEAJIbHBIE CUTYallMH Ha SI3bIKE aiareOphl, COCTABISATh BBIPAKEHUS,
yYpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBUIO 3aJ1a4M, UCCIEIOBATh TOCTPOEHHBIE
MOJICJIM C HCIIOJIb30BAaHUEM ammapaTta anreOpbl, HHTEPIPETUPOBATH MOJYYECHHBIN
pe3yJibTar.

DyHKIUHM U TPaPUKH:

CTPOUTh TpapuKd KOMIO3UUMUM (PYHKUUA C TOMOIIBIO  3JIEMEHTapHOIO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIIUU ABYX ()YHKIIHIA;

CTPOUTh Te€OMEeTpUYecKHe oOpa3bl YpaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOMU
IUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITUH;

OPUMEHATh QYHKUUU ISl MOJEIUPOBAHUS U UCCIIEOBAHUS PEAIbHBIX MPOIIECCOB.

Hauayia MaTeMaTH4eCKOro aHaIM3a:

UCIOJIb30BaTh NPOU3BOJHYIO MJisi HMCCIEJOBaHHUS (YHKIMM Ha MOHOTOHHOCTb M
KCTPEMYMBI;

HaXOAUTh HauOoJblllee W HaUMEHbIIee 3Ha4YeHHs (DYHKIIMU HENpPEepbhIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh NPOU3BOJHYIO JJIi HAaXOXKJICHHUS HAWIYYIIero pelieHus B
NPUKJIAHBIX, B TOM YHUCJE COIMAIbHO-IKOHOMUYECKHUX, 3ajJauax, JUisl OIpeneleHus
CKOPOCTH U YCKOPEHMUs Mpoliecca, 3aJaHHOro (hopMyIioil uiu rpagukom;

CBOOO/IHO ONEpUPOBATh MOHATUSAMU: NEpBOOOpa3Has, ONPENCIEHHBIM HHTErpal,
HaXOJUTh NEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUN U BBIYUCIATH UHTETPA IO GopMyIie
Hrrotona-JleiiOnumna;

HaXOJUTh IUIOIIAIU TUIOCKUX (PUTyp U 0OBEMBI TEJ C IOMOILBIO HHTETPaIa;

UMETh IMpPEJICTaBICHHE O MAaTeMaTUYeCKOM MOJEIUPOBAaHMM Ha IpUMEpe
cocTaBieHus TuddepeHInaTbHBIX YpaBHEHUIH;

pelmiate MNpUKJIAgHBIE 3aJaud, B TOM YHCJIE COLHUAIbHO-3KOHOMUYECKOIO MU
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnyecTBo yacos
Jl':{;-)l'l HaumenoBanue pa3aelioB U TEM IPOrpaMmabl Beero KO]—[TpOJ‘[],]—[])[e HpaKanecKne
padoTsbI padoThI
1 MHOK€eCTBO AEHCTBUTENBHBIX Uncesl. MHOrowieHsl. ParimonansHbie 24 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI JINHEHHBIX YPaBHEHHI
2 O®ynkuuu u rpaduku. CreneHHas QyHKIMS C LEIbIM OKa3aTeleM 12 1
3 Apudmernueckuit KopeHb N-oii creneHu. MppaunoHanbHbie 15 1
YpaBHEHUS
4 [TokazarenbHas ¢pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢hyakius. Jlorapudmudeckue ypaBHeHHS 18 1
6 TpuronomeTpudeckue BEIPKECHUS U YPAaBHCHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie Gpynkmuu. [IponusBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUS 3SHAHUIA 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoaudecTBO 4acoB

Jr:;_)n HaumeHnoBaHue pa3esioB U TeM MPOrPaMMBbI Beero KonTpoabubie | [IpaKTHYeCKHe
padoTsbI padoThI
UccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22
[TepBooOpa3zHas u UHTETpaT 12
3 I'pacduku TpuroHoMerpuueckux GyHkuui. Tpuronomerpuyeckue 14 1
HEPaBCHCTBA
4 HpparnmonaibHbIe, MOKa3aTeIbHBIE U JIOTAPU(DMUICCKIEC 24 1
HEPaBCHCTBA
5 KomrnekcHbie yrciia 10
6 HarypanbsHbie u 11e1b1e yncia 10
7 CucremMbl paliMoOHaIbHBIX, UPPALMOHAIBHBIX OKA3aTEbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHI
3amauyu ¢ mapameTpamu 16
[ToBTOpEeHUE, 0000IIEHNEe, CHCTEMAaTH3aIUs 3HAHUIA 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




