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PABOYASA ITPOTPAMMA

YUYEBHOI'O ITPEIMETA

«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
10-11 KJIACC (YTJIYBJIEHHBIN YPOBEHD)

HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «Anredpa W Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B MPOrpaMMme CpeaHero oodiiero odpa3oBaHws,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00ECIEeUrMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, popMHpyeT
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YaloluXCcsi Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIECCTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
mucimiuinH. B paMkax naHHOro ydeOHOro Kypca oOydaromipecs OBJIa/IeBaloOT
YHUBEPCAJIBHBIM S3IKOM COBPEMEHHOW HayKH, KOoTopas (QOpMyJIHUPYET CBOH
JOCTHXKEHUSI B MaTeMaTu4ecKkon opme.

VY4eOHbIlt Kypc anreOpsl U Hadajdl MaTeMaTHYECKOTO aHajin3a 3aKiaibIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMH (PU3UKH, XUMUHU, OUOJIOTHUH,
NOHUMAaHHS OCHOBHBIX TEHJECHIIUNA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJIbHEWIero oOpa3oBaHUA U B
MOBCETHEBHOM >KM3HU. B TO ke Bpems oBlajeHHue aOCTPAKTHBIMU U JIOTHMYECKHU
CTPOTHMH KOHCTPYKIHUSAMH anreOpbl MU MaTeMaTHYecKOTO aHaiu3a pa3BUBACT
YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBaTh
YTBEPKACHUS C MOMOIIBIO MHAYKIUU U PacCykJaTh IE€IYKTUBHO, HCIOJIb30BATh
00001IeHNe W KOHKPETH3aIlhl0, a0CTparupoBaHWE W aHAJIOTHUIO, (opmupyer
KPEaTUBHOE U KPUTUYECKOE MBIIIEHHUE.

B xone msydenus ydeOHOrO Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolluecsl MOJy4YaroT HOBBIM OMBIT PEIICHUs NPHUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEeMaTUYECKUX MOJIENIEN PEalbHbIX CUTYyallHi,
VHTEPNPETAUA  TOJYYEHHBIX  PEIIEHHWM, 3HAKOMATCI C  [PUMEPAMH
MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B TIPUPOAE, HAYKE M HCKYCCTBE, C
BBIJTAFOIIMMUCS MAaTEMATUHYECKUMH OTKPBITUAMU U UX aBTOPAMMU.



Y4eOHbIli Kypc 00NagaeT 3HAYMTEIHHBIM BOCHHUTATEIBHBIM MOTECHIIMAIOM,
KOTOPBIA peanu3yercs Kak uYepe3 Yy4eOHBId MaTepuan, CHOoCOOCTBYIOIIHIA
(OpMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUs, TaK M dYepe3 crneuuduky ydyeOHOU
AESITeNbHOCTH, TpeOylome MNpOAODKUTENbHOW  KOHIIGHTpAIlMM  BHUMAaHUS,
CaMOCTOSITETHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIYYCHHBIH
pe3yabTart.

B ocHoBe Mmeroamku oOyueHus airedpe W HavalaM MaTeMaTHYECKOTO
aHaln3a JICKUT ACSITeIbHOCTHBIA MIPUHIIUIT O0YICHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajza MaTEeMaTHYECKOTO
aHalM3a» BBIIETICHBI CICAYIONINE COAepXKaTeIbHO-METOANYECKHe TUHUM: «Yncna
U BeIYHCIEHUS Y, «DyHKIMU U rpadukny, «YpaBHEHHs] U HEpaBeHCTBa», «Hadana
MaTeMaTUYeCcKOoro aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPKATEIbHO-METOIMUECKAE JIMHUM W3y4YaloTCs Ha TPOTSHKEHUW JBYX JIET
oOyueHUs] Ha YpOBHE CpEIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO IOIOJIHSS
Apyr Ipyra W MOCTENEHHO HACHIMIAsCh HOBBIMU TeMaMH W pasienamu. JlaHHBIH
y4eOHBI KypC SBIISIETCS HWHTETPATHBHBIM, ITOCKOJIBKY OOBEAMHAET B cede
COJIep)KaHUE HECKOJNBKMX MAaTEeMaTHYECKHX JWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MATEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecss OBIaaeBaloT Bcé Ooree
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEpIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENb pealbHOU
CUTYallud, MPUMEHATH 3HAHUS, MOJIyYCHHbIC NPU U3YYEHUU y4eOHOTO Kypca, s
PELICHHs] CaMOCTOSITENIbHO CHOPMYITMPOBAHHON MaTEMAaTUUYECKOM 3a7au, a 3aTeEM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOANYECKasT TUHUSA «Yuclia M BBIYHCICHUS» 3aBEpIIACT
(dbopMupoBaHNE HABBIKOB MCIIOIB30BAHUS JIEUCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HAa4YaTo Ha YPOBHE OCHOBHOTO o0miero oopasosanus. Ha ypoBHe cpemHero ooiiero
oOpazoBaHus 0co00e BHUMaHUE  yaemsieTcss  (OPMUPOBAHHMIO  HABHIKOB
paIMOHANILHBIX BBIYMCICHUN, BKIIOUYAIOIMIMX B CE0s MCIOJBb30BAHUE Pa3TUYHBIX
dbopM 3amucu YHMClIa, YMEHHE JeNaTh MPUKHUIKY, BBIOJHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YUCIIOBBIC BBIPAXEHUS, padOTaTh C MaTEeMaTUYECKUMH
KOHCTaHTaMHU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATypaJbHbIX, LEJIBIX,
palMOHANbHBIX M JCHCTBUTEIBHBIX  YHCENl  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHBIE €My cHenupUUecKHe 3a7ayd W ONEepaluu: JAeNIEHHEe Halelo,
ONEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOMCTBA
PaIMOHATILHBIX ¥ UPPALMOHATBHBIX YUCEN, apu(PMETHICCKUE OTIEPAINU, a TaKXKe
U3BJICUCHNUE KOPHS HATYypaJbHOW CTENEHM HA MHOMXECTBE KOMIUJIEKCHBIX YHCEIl.
bnaromapsi mocienoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIONb3yeMbBIX YHCENT |



3HAKOMCTBY C BO3MO>KHOCTSIMM MX MPUMEHEHHMS JUJIs PEIICHUS] Pa3INYHbIX 3a]a4
dbopmupyeTcsi mpeAcTaBICHUE O €IMHCTBE MaTeMaTHUKU KaK HayKd U €€ poju B
MOCTPOEHUU MOJIENIE PEaJbHOr0 MHpA, IIUPOKO HCIONB3YIOTCA 0000UIeHUE U
KOHKpPETHU3AIIUS.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSHKEHUU BCETO
o0y4yeHHsT Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs, MOCKOJBKY B KakJIOM
paszznene IlporpaMmel NpenyCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrate OOydalollMecs OBJIAJEBAIOT PA3IUYHBIMU METOJAaMU  pEIICHUS
pallMOHATBLHBIX, HPPAlMOHAJBHBIX, TOKa3aTebHBIX, JIOTapu(PMUUYECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPaBEHCTB W CHUCTEM, a TaKXke 3ajad,
cojiepKalux mapaMmeTpbl. [loydeHHbIE YMEHHS IIMPOKO HCIOJIB3YIOTCS TMpH
UCCeOBaHUU (DYHKIIUN C TIOMOIIBIO MPOU3BOIHOM, MIPHU PEUICHUU MPUKIAJTHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOONBIINX U HAMMEHBIINUX 3HAYCHUN (YHKIIUH.
JlanHas coqiepaTesbHas JUHUS BKIIOUaeT B ceOsl Takke (popMHUpoOBaHHE YMEHHI
BBITIOJIHSITE  pacy€Tel 1O  dopmysaMm, TpeoOpa3oBaHUs  palUOHATIbHBIX,
UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga TPOUCXOAUT  JalbHEHIIEe  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINUJICHUSI O0ydYaroImuxcs, GOpPMUPYIOTCS HABBIKU J1€TYKTUBHBIX
paccykIeHu#d, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCcTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPABEHCTB. Airedpa
npeniaraer d(QQeKTUBHbIE WHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopnepxxarenpbHo-MeToANYeCcKass JNUHUSA «DyHKIMU © TpadUKU» TECHO
NEPEIUIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeNbHOH, JTIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX QYHKIIUN, UX CBOMCTB
U TpadUKOB, MCIOIb30BaHUE (PYHKIMI 71 pemieHus 3a1ad U3 APYTuX Y4eOHBIX
MPEAMETOB U PEalbHOM KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM OGombilioe BHHUMaHHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BhIpaKkaTh (OpMyJaMu 3aBUCHUMOCTH MEXKIY
pa3IUYHBIMU BEJIMUYMHAMH, HCCIEAOBATh MOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON JTUHUU HAIlCJICH HA Pa3BUTHE YMECHHM
W HaBBIKOB, IMIO3BOJISIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
pasnTu4YHON (opMe: aHANUTHYECKOW, rpaduyeckoil u cioBecHOW. Ero msydenwme
CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AlLlUU, UCTIOIb30BAHUIO aHATIOTHH.



CopnepxarenbHas nuHusl «Hauyana mMaTeMaTHyecKoro aHajiv3ay MO3BOJIAET
CYILIECTBEHHO PaCUIMPUTh KPYT KaK MaT€éMaTUYECKHUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CIOXHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME WU HaUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (QUryp u oO0BEMBI TeN, HAXOAUTh CKOPOCTH HU
ycKOpeHus mnpoueccoB. JlaHHas coaepikaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HaWjIydllee peHIeHHe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-PKOHOMHMYECKHX, 3aJjadyax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOTrO
aHanM3a CrnocoOCTBYeT pa3BUTHIO a0CTPaKkTHOTO, (HOPMaNIbHO-IOTMYECKOTO U
KPEaTUBHOTO MBbIILIEHUs, (HOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAIT O
BBIIAIOIIMXCS pPE3yJIbTaTaX, IMOJTYYEHHBIX B XOJE€ pa3BUTHS MaTeMaTHUKU Kak
HayKH, U 00 UX aBTOpaXx.

CopeprxarenbHO-MeTOANYECKasT TUHUS «MHOXKECTBa U JIOTHKA) BKIIOYAET B
ceOs1 DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeTHko-
MHO>KECTBEHHbIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTU KU
U TpeajiaraloT HamOoJjiee YHUBEPCAIbHBINA S3bIK, OOBEIUHSIONIMNA BCE pa3ielibl
MaTeMaTUKW H €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCHUUIUIMHBI W WX NOpWIOXKEHUs B eauHoe 1enoe. [losTtomy BaxHO HAaTh
BO3MOXHOCTh 00y4YarolmeMycsi TMOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOM MAaTEMaTHKU M HMCHOJIb30BaTh €ro ISl BBIPAKEHUSI CBOMX MBICIEH.
JIpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIyeT IpPU3HATh
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWW W CJIEJOBaHUE ONPEACIECHHBIM
npaBujaM  I[OCTPOEHUS  JTOKAa3aTEIbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKON JIOTMKK CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIIJICHUS.

B yuebHOoM Kkypce «Anrebpa u Hayaja MAaTeMaTHYECKOrO aHallU3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOI'0 MOJEIMPOBAHUS, KOTOPBIE MPHU3BAHBI
croco0cTBOBaTh (OPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTYyallMil, HCCJEeNOBaHUs 3TUX MOJENEH C IOMOIIBI0 amnmapata anreOpsl U
MaTE€MaTU4YeCKOr0 aHaldu3a, WHTEPHpPETalMH IOIYyYEHHBIX pe3ynbTaToB. Takue
3a/1aHHS BIUIETEHBI B KaXKIbI U3 Pa3eiIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepUall
y4eOHOro Kypca IIMPOKO HCHOJB3YeTCs IJs PelIeHUs MPUKIaAHbIX 3axad. [lpu
pELIEHUH  pEATbHbIX  MPAKTHYECKUX  3aJady  OOydYarolMecss  pa3BHBAIOT
HAOMI0JaTeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTMIO, 0000maTh M KOHKPETH3UPOBaTh  MIpoOJeMy.
JlesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUIEHUS NPUKIAJAHBIX 3a1ad



OpraHu3yeTCs B IMPOIIECCe U3YUCHUS BCEX TEM yUeOHOro Kypca «Anredpa v Havyaia
MaTEeMaTHICCKOTO aHATH3a.

Ha wu3yuenue yueOHOro kypca «AnreOpa M Hayajla MaTEeMaTHYECKOrO
aHanmu3a» orBoautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11
kimacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

10 KUIIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeuctButenbHble uncna. PauuoHanpHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanud ¢ JEWCTBUTENBbHBIMU  4ucCIaMd.  MomyJib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMucH AEHCTBUTEIBHBIX YHUCEI IS PEIICHUS MPAKTHIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiicTBa Jnorapudma. JlecaTnunple W HaTypaJibHbIC
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHS U ypaBHEHUSA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIBIMHU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUM, COACPKAITUX JTOTAPUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX YPaBHCHH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM IMHEWHBIX ypaBHEHUW. Marpuma CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBaHue IIOCTPOCHHOM MOJEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIMYHbIX OOJacTed HAayKu W pealbHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxkyTku 3HaKkonocTossHCTBA. YETHbIe 1 Heu€THbIe QyHKIMU. [lepuonnueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOEHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMeTpuueckas rnporpeccuu. beckoHeuno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MIPUKJIAJIHOTO XapaKTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBogHble PyHKIMHU. OnpeaeneHrue, reOMeTPUYECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOIlepallud HaJ MHOKECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIIACC

Yucsa v BLIYUCTICHUS

Harypanbneie u nenbsle yucna. [IpuMeHeHre TPU3HAKOB JACIUMOCTH LIEJBIX
gyuces, HauOoypmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkinuaa A penieHus
3a71a4 B LIEJIBIX YUCTIAX.

KommnekcHbie wucia. Anredpanyeckass W TpUTOHOMETpHUeckas (OpMbI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUUYECKMX  YpPaBHEHHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKMX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pas3fiMyHbIX 00JlacTeld HayKh M peanbHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckre meTonbl pelieHHs YpaBHEHM U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, sl OMNpPENENICHHs CKOPOCTM M YCKOPEHHMs IMpoIlecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHOro uurerpana mno ¢popmyne Herorona-JlelOuua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBILETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYAOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHMCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, STUUECKOIO0 MOBEACHUS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyXJIeHUH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKas aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHUS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIE JeHCTBHUS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccu(MKaIUH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUECHHH 110 aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemeHns Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATENILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOAY PEUICHUs 3aJadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIIeHUS, COTMOCTABISATh CBOM CYXKICHUA C CYXICHUSIMU APYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[N U YCIOBUSIM, OOBSICHATh MPUUHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TpU peHieHWH Y4YeOHBIX 3aJay, NPUHUMATH IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBHIX (opMax paboThl (0O0CYykaeHUSI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

HPEAMETHBIE PE3YJIbTATHI

K konmy ob6yuenus B 10 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHATBFHOE YHUCIO, OeCKOHEYHas
nepuoAnYecKkas JApoOb, MPOLEHThl, HPPAUUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

NPUMEHATH NPUOINKEHHBIE BBIYUCIICHHUS, PABUIIA OKPYTJEHUS, IPUKUIIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOIOYJIEHA, TNPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKHN CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTpPULl U OIPENEIIUTEICH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HhOPMYIIbI A IpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha s3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMHM, KoMmo3uuus GyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TIOoKa3aTesleM, rpauk CTeNeHHOM (QYHKUHMU C HATypajdbHBIM M LIEJBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPaPUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpe/ieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMHM YHCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUpOBaTHh MOHATUSAMU: apudmeTndeckass U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIB30BaTh MPOTPECCHH [JIsl PELICHUS pealbHBIX 3a7ad MPHUKIaTHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATHh TMOHATUSAMH: HENpEepbIBHbIE (YHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMEpPUPOBATH MOHSATUSMU: OIpPEACICHHE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbBIX 4MCeN sl PEeIIeHUs 3a]a4, TPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTAaBIATh KOMIUIEKCHBIE 4YMCIa B ainredpanyeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYEcKre HEPaBEHCTBA, HAXOJAUTh WX PEHIEHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUH U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIMPOBATh pEAJIbHbIE CHUTyallud Ha S3bIKE alnreOpbl, COCTABIATh
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIUU (PYHKIIUA € TOMOIIBI0 DSJIEMEHTApPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (PYHKIHUHM I MOJICIMPOBAHUS UM MCCICJAOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXJCHUS HAWIYYIIETO PEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOJHUTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIUIA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
Ne KoJsimyecTBo yacoB
o/ HaumeHoBaHue pa3/ieJioB M TeM NPOrPaMMbI
Bcero
MHO0%€eCTBO AEUCTBUTEIBHBIX YHCENl. MHOTOWICHBI.
1 PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX 24
YpaBHEHUU
5 Oynakiyun 1 rpapuku. CreneHHas QyHKIUS C HETbIM 12
MoKasarejaemM
3 Apudmernueckuii KopeHb N-oii creneHu. MppaunoHaibHble 15
YpaBHEHHS
4 [TokazarensHas ¢pynkuus. [lokasarenpHble ypaBHEHUS 10
) Jlorapudmuueckas pyHkus. Jlorapupmuyeckue ypaBHEHUS 18
6 TpuronomeTrpruyeckue BIpaXXEHUS U ypaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10
8 HenpepriBubie ¢pynkiuu. [IpousBonnas 20
9 [ToBTOpeHme, 0600IIIEHNEe, CHCTEMATH3AIT!s 3HAHUN 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KVIACC

Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbI
n/n Bcero
HccnenoBanue GyHKINN ¢ TOMOMIBIO TIPOU3BOIHOM 22
[TepBooOpa3Hasi 1 HHTETPAT 12
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIUH. 14
TpuronomeTpruyeckue HEpaBEHCTBA
4 HpparnmonaibHbIe, MOKa3aTeIbHBIE U JIOTAPUPMIUICCKUC 24
HEPaBCHCTBA
5 KomrnekcHbie yncina 10
6 HarypanbsHbie u 1iensie uyncia 10
7 CucTeMBbl parMoHaIBHBIX, HPPAMOHATEHBIX 12
MOKAa3aTeIbHBIX U JIOTapu(PMHISCKUX YpaBHEHUN
3agauu ¢ mapamerpamu 16
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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