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PaGouyas nporpamMma nmo yuye0HOMY npeaMery «AJiredpa 1 Ha4YaJIa MaTeMaTH4
€CKOro aHAJIN32» (Yriiy0JIeHHbIl YPOBEHb)

IHossicHuuTeabLHAA 3aNIUCKA

VY4eOHblif Kypc «Anredpa U Hayala MaTEMaTHYECKOIO aHaAJIM3a» SIBISIETCS OJHUM
U3 HanOoJee 3HaUMMbIX B IIpOrpaMMe CpeIHEro oOIiero oopa3oBaHusl, MOCKOJIbKY,
C OJTHOM CTOPOHBI, OH 00eCTIeYNBacT HHCTPYMEHTAIbHYIO 0a3y JJIsl U3yUeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JOTUYECKOE U
abCTpaKTHOE MBIIIJICHHE O0YYaroIINXCsl HAa YPOBHE, HEOOXOIMMOM ISl OCBOCHUS
UH(POPMATUKHU, OOLIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U JIPYTUX JAUCLUUIUIMH. B
pamMKax JaHHOTO Y4YeOHOro Kypca oOydaroIiuecs OBJa/IeBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOW HayKH, KoTopas (GOpMyIupyeT CBOU JOCTH)KCHHUS B
MateMaTudeckou popme.

Y4eOHbIid Kypc anre0pbl 1 Hayal MaTeMaTUYeCKOTO aHallM3a 3aKJIabIBaeT OCHOBY
JUI YCIICIIHOTO OBJAJICHUsl 3aKOHAMU (U3UKH, XMUMHUH, OMOJOTMH, NOHUMAHUS
OCHOBHBIX TEHACHLUN Pa3BUTUS HKOHOMUKH U OOIECTBEHHOM YKU3HHU, MO3BOJISET
OpUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIONB30BaTh MX JJIA JAIbHEUIIEro OOpa3oBaHHUS M B TOBCEIHEBHOU
KU3HU. B TO ke Bpemsi oBianeHHE aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMHU
KOHCTPYKUUSAMHU anreOpbl M MAaTeMaTH4YeCKOro aHajlu3a pa3BUBACT YMEHHE
HaXOAUTh  3aKOHOMEPHOCTH,  OOOCHOBBIBaTh  HCTHUHHOCTb,  JIOKa3bIBATh
YTBEPKACHHUS C TMMOMOIIBIO MHAYKIIMH W PACCyXXIaTh JIEAYKTUBHO, HCIOJIb30BAThH
00001IeHNe W KOHKpPETH3alnio, abCcTparupoBaHWE W aHAIOTHIO, (OpMHUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHUE.

B xome wusyueHuss yueOHOro kypca «Ainrebpa W Hayajla MaTeMaTHYE€CKOIrO
aHann3a» OOydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITENILHOTO TOCTPOEHUSI MaTEeMaTUYECKUX MOJIEIICH pealbHbIX CUTYaIlWH,
UHTEPIIPETAllud  TONYYCHHBIX  PEHICHHH, 3HAKOMATCS €  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MpPHUPOJAE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

Y4eOHplii Kypc 007amaeT 3HAYUTENBHBIM BOCHHUTATEIBHBIM MOTEHIIHUAJIOM,
KOTOpBIM peanu3yeTrcsi Kak 4Yepe3 Yy4eOHBbIM MmaTepuajn, CrnocoOCTBYIONIUN
(GbOopMUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 CHenuduky ydeOHOMH
NESTENIbHOCTH, TpeOyIoWEed MNpOJOJDKUTENbHON KOHUEHTpalud BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meromuku oOydeHus anrebpe W HauajgamM MaTEMaTHUECKOTO aHajan3a
JIEKUT AESATETbHOCTHBIN MPUHIUI 00YUECHHUSL.

B crpykTrype yuebHOro kypca «AinreOpa u Hadajga MaTEMaTHUYECKOIO aHaIM3a»
BBIJICTICHBl  CICAYIOLIUE COJAEp)KaTeIbHO-METOAuYeckue JuHud: «Yucna u
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BhIUKCICHUS», «DyHKIIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hagama
MaTEeMaTHYECKOro aHaim3a», «MHOKecTBa U JIOTHKa». Bce OCHOBHBIC
COJICPIKATEIPHO-METONYCCKHE JIMHUM HW3YYalOTCS Ha MPOTSHKCHHH JBYX JICT
oOydeHHsT Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHMs, €CTECTBEHHO JOIMOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TEMaMH W pa3jaenamu. JlaHHBIHA
yU4eOHBIA KypC SBISICTCS WMHTEIPATUBHBIM, ITIOCKOJIBKY OOBEIUHSACT B cebe
COJICpP)KaHUE HECKOJIBKMX MaTeMaTHYeCKMX JIUCIMIUIAH, TAaKUX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUYCCKHIA aHAIHW3, TEOPHUsS MHOXKECTB, MaTeMaTHUYECKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJCBalOT Bcé Oosee
IMIMPOKUM MATEMaTHICCKUM aIlllapaToM, Y HUX TOCJICI0BATEIIEHO POPMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYCCKYI0 MOJCIb pealbHOU
CUTYyalluH, MPUMEHATh 3HAHWS, TOJyYEHHBIC MTPH M3YyYECHUH YICOHOTO Kypca, s
pEIIeHHs] CAMOCTOSATENBHO C(HOPMYTUPOBAHHON MAaTEMAaTUYCCKON 3a/1aud, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConepkarenpbHO-METOIMYECCKass JMHUA «Yuciaa ©W  BBIYMCICHUS» 3aBepIiacT
(bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 00IIero oopasoBanus. Ha ypoBHe cpemnHero oomiero
oOpa3oBaHMs 0co00O€ BHUMaHuUE yHeseTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CEO0Sl MCIOJB30BaHUE PA3TUIHBIX
dopM 3amucu 4Ymclia, YMEHHUE JeNiaTh NPUKHIKY, BBIMOJHATH MPUOINKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YHCIIOBBIC BBIpAXXCHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMHU
KOHCTaHTaMH. 3HAKOMbBIC OOYYarOIIMMCS MHOXKECTBA HATypajbHBIX, IICIIBIX,
palMoOHaJIbHBIX W JEHCTBUTCIBHBIX  YHCEN  JOIMOJHSAIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX YHCENI. B KaXJIoM H3 O3TUX MHOXECTB pPaccCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CHenu(UICCKHe 3alaud W OIEpaluu: JACIICHHE HaIelo,
ONEPHPOBAHME OCTATKAMH Ha MHOXXECTBE ILEJIBIX YHCEN, OCOOBbIe CBOKCTBA
paIMoOHaIBHBIX ¥ UPPAIMOHATIBHBIX YHCEN, apu(PMETUUCCKUE OTIepaIliu, a TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIICHH HAa MHOXKECTBE KOMILIEKCHBIX YHCEIL.
braronmapst mocienoBaTebHOMY PACHIMPSHHUIO KpPyra HUCHONB3YEMBIX YHCENT H
3HaKOMCTBY C BO3MOJKHOCTSIMH MX TMPHUMEHEHUS JUISl PEIICHUS Pa3IUYHBIX 3a7ad
(dbopMupyeTCcs TPEACTaBICHUE O SIUHCTBE MATEMAaTHKH KaK HayKH W € POJIH B
MIOCTPOCHUN MOJICIICH pEabHOTO MHUpPA, IIUPOKO HCIONB3YIOTCS O00O0OICHHE U
KOHKPETH3AITHS.

Jluaust «YpaBHEHHS W HEPABCHCTBA» pEAM3YeTCs Ha IMPOTSHKEHUU BCETrO
oOy4eHHs Ha YpPOBHE CPEIHEr0o OOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIUX 3amad. B
pe3ynbrate oOydaromuecss OBJIAJEBAIOT PA3IMYHBIMH  METOJAMH  PCIICHHS
palMoOHaIbHBIX, HWpPPAIMOHATBHBIX, IIOKA3aTENbHBIX, JIOTAPUPMUICCKUX |
TPUTOHOMETPHUYECKAX ypPaBHECHWH, HEPABCHCTB M CHUCTEM, a TaKXe 3ajad,
CoJiepKalux ImapamMeTpbl. IlojydeHHbIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIPH



UCCIIEOBAaHUM (PYHKIUH C TIOMOIIbIO NMPOU3BOJHOM, IPHU PELIEHUU MPHUKIAJIHbBIX
3a7a4 ¥ 3a7]a4 Ha HaXOXKJCHUE HauOONBIINX U HAMMEHBIINX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHas TMHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PALMOHAIIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TaKXE BBIPAKEHUH,
coepXkalluX CTeneHu M Jorapu@mel. braromaps u3ydeHHIO anreOpandeckoro
MaTepuaia IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUSI OOy4Yaromuxcs, (GOPMHUPYIOTCA HABBIKU JETYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMH  (GopMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d3(QQPEeKTHUBHbIE HMHCTPYMEHTBHI JUIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAIHO JTEMOHCTPHUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHUA  «DyHKUMM U rpaduKku»  TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHNs MaTepuaiia. M3yueHnne cTeneHHou,
MOKa3aTEIbHOM, TIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IpYyruxX y4eOHbIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHM aHAJIU30M,
TaK U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHHUMAaHHE
yaensiercs: GOpMHUpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMH BETUYMHAMHU, HCCIENOBATh TMONY4YCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Marepuan 3TOl cOAepKaTEIbHON JUHUM HAllEJeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
pasnudHOil (opMe: aHATUTHUYECKOU, rpaduueckoil n crmoBecHoW. Ero msydenwue
CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass JnuHUsA «Hagyama wmaTemMaTH4ecKoro aHaiau3a» I03BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a/]ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMIA, OMpPENEeNiaTh WX HAWUOONbIIME W HAUMEHBIINE
3HAYEHMS, BBIYUCIATH IUiomiaan (Uryp U oObEMBI Tel, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpoleccoB. JlaHHas cojlep)kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHTYyalluH,
MO3BOJISIET HAXOJIWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouuecs y3HaKT O
BBLJAIOLIUXCS PE3yJIbTaTax, NOJYYEHHBIX B X0JI€ PA3BUTHS MaTEMAaTHUKHU KaK HayKH,
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1 00 UX aBTOpax.

ConepxarenbHO-MeTOMYECKas JIMHUSA «MHOXECTBA U JIOTUKa» BKIIIOYAET B ce0s
AJIEMEHTHl TEOPUU MHOXKECTB W MAaTeMaTUYeCKOM JIOTHKH. |eOpeTHKO-
MHO>KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYpPC MIKOJIBbHON MaTeMaTUKU
U Tpe/uiaraloT Haubosee YHUBEPCAJIBHBIM SA3bIK, OOBEIUHSIOIIUN BCE pa3/eibl
MaTeMaTHKd # €€ TPUIOKEHHH, OHM CBSA3BIBAIOT pa3HbIE MaTEeMaTHUYECKHE
JUCIUIUIMHBL U WX TPWIOKEHUS B eauHoe 1enoe. [loaTtomy BaxHO HAath
BO3MOXKHOCTh OOyYaromeMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA —SI3BIK
COBPEMEHHOM MaTeMaTUKH U HCIIOJIb30BATh €T0 Ul BBIPAXKEHHSI CBOMX MBICIIEH.
JpyruM BaXHBIM @PU3HAKOM MaTE€MaTHUKU KakK HayKd CcleAyeT MpU3HaTh
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
IpaBWJiaM  TOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yuaroluxcsi, IO3BOJSET UM CTPOUTH CBOM PACCYKIECHUS Ha OCHOBE JIOTMUYECKHUX
npaBwil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHUSI.

B yuebHOM Kypce «Anrebpa u Hayana MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOT0 MOEIMPOBAHUSA, KOTOPHIE MPHU3BAaHbI CIIOCOOCTBOBATH
(GOpMUPOBAaHHIO  HABBIKOB  IIOCTPOCHHUS  MOJENEH  pealbHbIX  CUTYallUH,
UCCIIEIOBaHMSI ATUX MOJEJIEH ¢ TIOMOIIbIO armnapara alireOpsl 1 MaTEMaTHYECKOIO
aHaJln3a, UHTEPIIPETALlMM TTOJYYEHHBIX pe3ysibTaToB. Takue 3ajaHusl BIUIETECHBI B
KXKABIA M3 Pa3fesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuan ydyeOHOro Kypca
IIMPOKO HCIONB3YETCS ISl PEIICHHs NpPUKIATHBIX 3amad. [lpu  permenun
peaJIbHBIX TMPAKTUYECKUX 3aJau OOydarolMecs pa3BUBAIOT HaOJI0AaTEIbHOCTD,
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIb30BATh aHAJIOTHUIO,
00001aTh ¥ KOHKPETHU3UPOBaTh mpodiemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCs] B MPOLIECCe U3YUCHUS BCEX
TeM Yy4eOHOro Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAJIN3ay.

Ha wu3ydenue ydueOHOro Kypca «Anredpa M Hayvaja MaTeMaTHUYECKOTO aHAIU3ay
otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 daca B Hegeno), B 11 kimacce —
136 gacoB (4 yaca B HEJIEINIO).

COAEPKAHUE OBYUEHUA
10 KVIACC

Yuciia u BbIYMCTICHUS

Panmonaneubie uucna. OOBIKHOBEHHBIE W JECATHUYHBIE JPOOH, TMPOIICHTHI,
OeckoHeuHble mepuoanueckue apodu. Ilpumenenue apoOeil M IMPOLEHTOB s
pelIeHUs IPUKIAJIHBIX 3a7a4 U3 Pa3INYHbIX OTpAciel 3HAHUM U PEalbHOM KU3HMU.
JleiicTBuTenbHBIE  4yMcia.  PanyvoHanpHble W HMppAlMOHAIBHBIE  YHCIIA.



Apudpmernueckue  onepauMu ¢ JEUCTBUTENbHBIMU  4HCIaMd.  Moayib
JNEUCTBUTEIBLHOTO YUCIa U €ro cBoicTBa. [IpuOnmx€HHbIE BHIYUCIICHMS, TIPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YyJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbM nokasaresneM. bunom Herotona. Mcnons3oBaHne nmoaxosmiein
(GOpMBI 3amUCH JEUCTBUTEIBHBIX YMUCET JJIS PEIICHUs MPaKTUYECKUX 3aaad U
IIPEACTABIICHUS TAHHBIX.

ApudmeTnuecknii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHb C palMOHAJBHBIM TOKA3aTe€IeM M €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBHBIM II0OKA3aTEIIEM.

Jlorapugpm uymcna. CpoiictBa Jsorapupma. JlecaTuuHble M HATypajbHBIE
Jorapu@Mel.

CuHyC, KOCHHYC, TAaHI€HC, KOTAaHI€HC YHCJIOBOIrO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE NIPEOOpa3OBaHus. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHUsS W ypaBHEHHs-CIEACTBUA. HepaBeHCTBO, pelieHwue
HEPABEHCTBA.

OCHOBHBIE METOJbl PEIICHUs LEIbIX U APOOHO-pAllMOHAIBHBIX YpPAaBHEHUH U
HEpPaBEHCTB. MHOrowieHsl OT OJHOW IIepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHel ¢  LEIbIMU
kodpunmentamu. Teopema Buera.

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTETICHU U KOPHHU.
WppaunoHaneHble ypaBHEHHsA. OCHOBHBIE METOJBI PELICHUS HPPALMOHAIBHBIX
YpaBHEHUM.

[lokazarenpHble ypaBHEHHMs. (OCHOBHBIE METOABl PEIICHHS IOKAa3aTENbHBIX
YPaBHEHHM.

[TpeoOpa3zoBaHue BbIpaXEHUM, CoepKaLUX Jorapu(msl.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METObI PELICHUS JIOrapu(PMUUIECKUX
YPaBHEHHM.

OCHOBHBIE TPUTOHOMETPUYECKUE (bopMyIbL. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUM. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.
Pemenne cucrem JIMHEHWHBIX ypaBHEHWW. Marpuma CcUCTEMBbl JIMHEHHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKUM CMBICI U
CBOKCTBA, BBIUYHCIICHHE €r0 3HAYEHUs, TPUMECHEHHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBl JIMHEVHBIX YpaBHEHUU. PemieHue NpUKIamHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccienoBaHue MIOCTPOCHHOW MOJEIU C
IIOMOILBIO MATPUIL] U ONIPEIEIUTEIIEH.

IlocTpoeHne MareMaTUYEeCKUX MOJEIEH pEealbHOM CUTyalud C IIOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0NacTell HayKu U peanbHOU



KHU3HH.

DOyHkuuu U rpadpuku

Oynkuusa, crnocoOsl  3amanus GyHKIUH. BsaunmHO oOpaTtHBIe (QYyHKIUU.
Komnosummst pyskiuit. 'paduk  QyHkiuu. DnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB HyHKIIHIMA.

OOnacTh ompeaesieHds M MHOXECTBO 3HaueHud OGyHkuun. Hymu @QyHkoum.
[TpomMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
¢yskuun. IIpoMexyTku MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs PYHKIIMUA HA IPOMEXKYTKE.
JluneiiHass, KBagpaTUyHass M JPOOHO-JIMHEHHAs (QYHKIUH. DJIEMEHTApHOE
MCCIIEJIOBAaHUE U TIOCTPOCHUE UX IPadUKOB.

Crenennast ¢GyHKIUS C HATypaJbHBIM U IeNbIM Toka3zarenem. EE cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTEMEHW Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HaTypaJbHBIM IT0KA3aTEIIEM.

[Toka3zarenbHast u Jorapugmuueckas (yHKUMH, WX CBOHCTBA U TpauKH.
Hcnons3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs YPaBHEHHIA.
Tpuronometpuyeckas OKpy>KHOCTb, OIPEIEICHIE TPUTOHOMETPUIECKUX (PYHKIIMIA
YHUCIIOBOI'O apTyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U sBIeHUsX. [ 'paduxu
peanbHBIX 3aBUCUMOCTEM.

Havasa maTeMaTH4eCKOro aHAJIN3a

ITocmenoBaTeIbHOCTH,  CIIOCOOBI  3aJlaHMS  ITOCJIE/IOBAaTSIBbHOCTEH. MeTox
MaTeMaTH4eCKOM MHAYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE MOCIEN0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckass W TeoOMeTpuUYecKas Mporpeccu. beckoHedHO yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIA U 3KCIHOHEHIUAIBHBINA POCT. Uncio €. Popmyiia ClI0KHBIX
poLeHTOB. Mcmonb30BaHWE MPOIPEeCcCMH JUId  PELICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.

HenpepriBable (QyHKIIMU U UX cBoWcTBA. Touku pa3pbiBa. ACHMIITOTH TPadUKOB
¢ynkuumid. CBoMCTBa PYyHKIMI HENPEPBHIBHBIX HAa OTpe3Ke. MeTol HHTEpBAJIOB IS
pelieHuss HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENpephIBHBIX (QYHKUIUH IS
pelieHus 3a1ay.

[lepBast u BTOpas mpom3BoAHble (QyHKIHH. OmpeneneHue, reoOMeTPUUYECKUil U
(U3HYECKUI CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOUN K TpaduKy QyHKIUU.
[TpousBogHbie 3mMeMeHTapHBIX (QyHKIUA. [IponsBomHAas CymMMBbl, MPOW3BENCHUS,
YACTHOTO Y KOMITO3ULIUU (PYHKITHI.

MHoskecTBa U JIOTHKA



MHOXeCTBO, OIepalui HaJ MHOKECTBAMHU U UX CBOMCTBA. Jluarpammsl Diinepa—
Benna. IlpuMeHeHME TEOPETUKO-MHOKECTBEHHOIO aIlmapara sl OIUCAHUs
pEaIbHBIX TPOLIECCOB WM SBJICHWH, TMPU PEIICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYEeCKOro OOBEKTa, CJEICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHUIIBHBIE YPABHECHHS.

11 KUIACC

Yuciia u BbIYMCTICHUS

HarypanesHble u uensie yncna. [[puMeHeHre TPU3HAKOB JAEIMMOCTH LEJIbIX YUCETN,
HanOonbIuit oommi aenutens (mamee — HOJI) m HauMmeHsbliee obIiee KpaTHOE
(manee — HOK), octatkoB mo moay:ito, anroputMma EBkinaa st penieHus 3aiad B
LEbIX YHCIIAX.

KommuiekcHple uncna. AnreOpandeckas U TPUTOHOMETpHuUeckas (OpMbI 3alucu
KOMIUIEKCHOT'O 4Hcla. ApU(pMETHUYECKHE ONEPALUU ¢ KOMIIEKCHBIMHU YHCIIAMHU.
N300paxkeHre KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOHN miockoctu. Popmyna
MyaBpa. KopHu n-oii CTeneHM U3 KOMIUIEKCHOTO uucia. lIpumeHenue
KOMIUTIEKCHBIX YHCEIN JUIS PEIIeHUs (PU3HMIECKUX U TEOMETPHUYECKHX 3a/1ad.
YpaBHeHMs U HEPaBeHCTBA

CucremMa U COBOKYITHOCTb YPAaBHEHHU M HEPAaBEHCTB. PABHOCWIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt6op KOpHEU TPUTOHOMETPUYECKUX YpPaBHEHUM c IIOMOILBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpUYECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEeIbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OcHOBHBIC MCTOAbI PCIICHUA NPPAIUOHAJIbHBIX HCPABCHCTB.
OcHOBHBIC MCTOAbI PCHICHHUA CHCTCM H COBOKYHHOCTCﬁ PallOHAJIbHBIX,

UPPaLMOHATIbHBIX, I0KA3aTEeIbHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTUYECKHX
3a]1a4 U1 33/1a4 U3 pazIMuHbIX 00sacTell HAYKU U peanbHON XKU3HU, HHTEPIIpETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunmu (Qyskumid. ['eomerpuueckue o00pa3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue QyHKINH, UX CBOWCTBA U TPaPUKU.

['padmyeckue MeTo/bl pelIeHUsl YpaBHEHUI U HepaBeHCTB. [ paduueckue METObI
peleHns 3a1a4 C mapaMeTpaMHu.

Hcnonp3oBanne TpadukoB (QYHKIUNA JUIsI  UCCIENOBAHMSI TIPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUH 3aJad U3 APYTUX y4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HHU.



Havana MmaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne TPOM3BOAHON K HCCIENOBaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl.  Haxoxaenue  HauOONbIIEr0 WM HAUMEHBIIErO0  3HAYEHUU
HENpepbIBHON (YHKIIMN HAa OTPE3KE.

[IpuMeHeHne TPOU3BOJHOM JJISI HAXOXKIACHUA HAWIYYIIErO PEUICHUS B
NPUKJIAJAHBIX 3ajadyax, JUIsl OINpPEACNICHHs CKOPOCTM W YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJION HITH TPpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiXx. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoxIeHHs TepBOOOPA3HBIX.

Wurerpan. ['eomeTpuyeckuii CMBICH HWHTErpaja. BelunciaeHue ONnpeaes€HHOro
uHTerpana no popmyne Herotona-Jleitoamua.

[IpumeneHne uHTErpasia Iis HaXOXKACHHUS IJIOMAACH MIOCKUX (GUryp M 00bEMOB
F€OMETPUYECKHX TEJL.

[Tpumepst  pemenuit  auddepeHnnanbHbIX  ypaBHEHUNA. Maremaruueckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
YPaBHEHHM.

INJIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3HMIIMH OOYYArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  OOIecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS Pa3IUYHBIX CTPYKTYD, SIBJCHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM T'pakJaHCKOW HIACHTUYHOCTH, YBaXKCHHUSA K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTHUX JOCTHKEHHM B APYrMX HayKaX, TEXHOJIOrusaX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JYyXOBHBIX IIEHHOCTEM PpOCCHUIICKOro Hapoja, c(hHOpPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHMS, CBA3aHHOIO C MPAKTUYECKUM
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NPUMECHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIKOYAsd JCTETUKY MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aj7a4, pelIeHUH, pacCcy ACHU, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCHIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHUUYECKHWE 3HAHUS B HUHTEpecax
3I0pOBOr0 U O€30macHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370POBOE TMHUTaHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHUN U OTHbIXA,
perynspHas (u3nyeckass aKTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIO0UsS, UHTEpEC K Pa3IudHbIM
chepam mpodeccHOHATLHON AESTENbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMHA, YMEHHE COBEPINATh OCO3HAHHBIA BRIOOp Oyaymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30oBaHUI0O U CaMOOOpPA30BAHUIO HAa TMPOTSIKEHUU BCer
KW3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PELICHUM MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH IKOJOTUUECKON KYJIbTYpbhl, IOHUMAHUE BJIMSHUS COLIMATBHO-
HSKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE TMPUPOAHON M COLMAIBHOM CpEnbl,
OCO3HaHHWE TJI00aJBbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM, OpUEHTalus Ha
NPUMEHEHHUE MATeMAaTHYEeCKUX 3HAHWK JUIsI pEmIeHHWs 3aJad B 00JlacTd
OKpY>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHKH, TOHUMAaHUE MAaTEMaTHICCKON HAYKH
Kak cephl YEITOBEUCCKON NEATCILHOCTH, 3TAMOB €€ Pa3BUTHSA M 3HAYUMOCTH IS
pa3BUTHS UMBWIN3ALMK, OBJIAJACHUE SI3IKOM MATEMATUKH M MAaTeMaTUYECKOU
KyJbTYpOM Kak CpEICTBOM TMO3HAHHUS MHpPA, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh MHIUBUAYAJIBHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue aeicTBUA:

— BBIBJSATH W XApPaKTEPU30BATh CYIIECCTBCHHBIE MNPU3HAKKM MaTEMAaTHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (POPMYIHPOBATH
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ompe/ielIeHUs] MOHATHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUY,
OCHOBaHMS 1JIs1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

—  BOCHpPUHHUMATH,  (OPMYJIUPOBaTH U  NPeoOpPa3oBbIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

— BBIABJIITH MaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEYHS B
dakTax, JaHHBIX, HAOMIOACHUSIX M YTBEPXKIACHHSX, MpEAJaratb KPUTEPUU TS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMIL;

— JlenaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIOUECHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— IMPOBOJUTH CaMOCTOSATENIBHO JOKAa3aTeNIbCTBA MATEMAaTUYECKHUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

— BBIOMpATh crocol pemeHus: yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpaTh HaubOonee MOAXOASIIMNA C YYETOM CaMOCTOSITENIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbckme 1eiicTBU:

— HCIOJIb30BaTh BOINPOCHI KaK MCCIEIOBATEIbCKU HWHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (PUKCHPYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3y, APTYMEHTHPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

— IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIEJOBAHUE 110
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 0ObEKTaMH, SBJICHUSIMU, POLIECCAMU;

— CaMOCTOATEIBHO (OPMYyIUPOBATh OOOOLIEHUS W BBIBOJABI IO peE3yJbTaTam
IPOBEIEHHOTO  HAOJIIOICHMS, UCCIENOBAHMS, OLICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

— IIPOTHO3MPOBATh BO3MOYKHOE pPa3BUTHE MPOLECCa, a TaKKe BBIJIBUIATH
IIPEATIOIOKEHNS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

— BBIBIATH AeUIMTH MH(DOpPMAIMH, JAHHBIX, HEOOXOMUMBIX JUIsI OTBETAa HA
BOIIPOC U ISl pEUICHUS 3a]1a4H;

— BbIOMpaTh MH(OpPMAIMI0O U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMATU3HPOBATh M HWHTEPIPETUPOBAThH HH(POPMAIIMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS,

— CTPYKTYpUpOBaTh HH(POpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHbIX (QopMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

— OLICHMBATh HAJEKHOCTh MH(POPMALIMU 110 CAMOCTOSATENBHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Oo0menue:
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— BOCIIPUHUMATh U (POPMYIUPOBATH CYX ACHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HensMu  OOIIEHHS, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUs 3aJauH,
KOMMEHTHPOBATh NOJIyYCHHBIN PE3YJIbTAT;

— B Xo0Jle OOCYXXJIEHHUsl 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMBI,
npoOsieMbl, pemraeMol 3aJadd, BBICKA3bIBaTh WJICH, HAICJCHHBIE HA IOUCK
pEelIeHus, COIMOCTAaBISATh CBOM CYXKJEHHUSA C CYXICHHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3IMuMe U CXOJCTBO IMO3UIMH, B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOIIACHS, CBOM BO3PAKECHMUS;

— MPEICTaBIATh PE3YyJIbTAThl PELICHUS 3aJa4d, SKCIEPHUMEHTA, HCCIEIO0BAHMS,
IIPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3aaad
IIPE3EHTALNN U OCOOEHHOCTEN ay IUTOPHUN.

PeryasiTuBHbIE YHHBepCcAaJbHbIE YueOHbIE qeiCTBUSA

Camoopranusamnus:

COCTaBJIATh IUIaH, AJTOPUTM pPEIICHUs 3aJaud, BbIOMpaTh CHOCOO pelIeHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOU MH(OpMAIUH.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

— BIIQJICTh HABBIKAMH MO3HABATEILHON pedIeKCUU KaK OCO3HAHMS COBEPIIIAEMbIX
JNEUCTBUNA W MBICIUTEIBHBIX IPOIECCOB, MX PE3yJIbTAaTOB, BIAJCTh CIIOCOOAMM
CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIEcca U Pe3yibTaTa PelICHUs] MaTeMaTUYECKOM
3a/1a4u;

— TPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PELICHUU 3aJ]1ayH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIICHWBATh COOTBETCTBHE pE3yJbTaTa IEIH M YCIOBHUSAM, OOBSCHATH MPUUUHBI
JOCTDKEHUS WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIINOKY,
JIaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEJILHOCTD:

— TOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboThl mNpU pelIeHHH Y4YeOHbIX 3ajady, NPUHUMATH 1€JIb COBMECTHOM
NESTEeIBbHOCTH, TIJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOM PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOTOBApUBATHCS, OOCYXAAaTh IMPOIECC W Pe3yJdbTaT paloTHhl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

— ydYacTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYyXAcHUS, OOMEH MHCHHH,
«MO3TOBBIE IITypMBD» W HWHBIE), BBITIOJHATH CBOIK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHUCTBUA C JIPYTMMU 4YJIEHaMH KOMAaH/IbI, OIICHUBATH
KaueCcTBO CBOETr0 BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.
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IMPEAMETHBIE PE3YJIBTATBI

K konmy o6ydenus B 10 kjiacce o0ydJarOmuiAcs MOTYIUT CICAYIONINE TPEAMETHBIC
pe3yibTaThl MO OTACHBHBIM TeMaM padodell mporpaMMbl y4eOHOTO Kypca
«Aunrebpa 1 Hayaia MaTeMaTUYECKOr0 aHAITN3ay:

Yucaa v BIYUCICHUSA:

— CBOOOJHO OIEpPUPOBATh TMOHITHAMU: pPAIMOHATILHOE YHCIIO, OECKOHEYHas
nepuoaudeckas apo0b, TPOIEHTHI, HWPPANHMOHATLHOE YHCIO0, MHOXECTBA
paLMOHAJTIBHBIX U JICUCTBUTENBHBIX YUCEI, MOJIYJIb JEUCTBUTEIBHOIO YHUCIIA;

— MPUMEHATH APOOU U MPOIEHTHI JIJIsl PEUICHUS MPUKIIATHBIX 3a7]a4 U3 Pa3IMYHbIX
OTpaciel 3HaHUM U PeaJibHOW KU3HU;

— MPUMEHSATHh NPUOMKEHHBIC BBIYUCIICHUS, MPaBWia OKPYTJICHUS, TMPUKUIKY H
OLIEHKY PE€3yJIbTaTa BbIYUCIICHHM;

— CcBOOOAHO ONEpPUPOBATH TOHATHEM: CTENEHb C LENbIM IOKa3aTeleM,
MCIOJIB30BATh MOAXOANIYI0 (hOpPMY 3alUCU TEUCTBUTEIBHBIX YUCEIN /IS PEIICHUs
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX;

— CBOOOJHO OMEpPUPOBATH MOHSATHEM: apUPMETUUECKUN KOPEHb HATypalbHOM
CTEIICHU;

— CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIICHb C PAIMOHAJILHBIM MTOKA3aTeNeM;

— CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: JOorapudM YHcCHa, JACCATUYHBICE W
HaTypaJIbHbIC JIOTaPU(PMBL;

— CBOOOJIHO OMNEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC
YUCJIOBOT0 apryMEHTA;

— ONEpPHUPOBATH MOHATUSAMH: APKCHUHYC, aPKKOCMHYC M apKTaHT'€HC YKCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

— CBOOOJHO OIEPUPOBATH MOHATHUSMHU: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;
— TPUMEHATH Pa3JIMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JPOOHO-
palMOHAJIBHBIX YPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUS
HEPABEHCTB;

— CBOOOJIHO OMNEPUPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOW MEepEeMEHHOM,
MHOTOWIEH C IeJbIMA KO3 UIMEeHTaMi, KOPHH MHOTOWIECHA, MPUMEHSTh
JIEJICHUE MHOT'OYJICHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELICHUS 3a/1a4;

— CBOOOJIHO OMEPUPOBAThH MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUN, MaTpHUIIa,
ONPEAECTUTENIb MATPUIBI 2 X 2 U €ro reOMETPUYECKUN CMBICI, HMCIOJIb30BaTh
CBOWCTBA ONpeAeHuTeNss 2 X 2 1y BBIUKCICHHUS €ro 3HA4YCHUs, MPUMEHSTH
ONPEACIIUTENIN I PEMICHUSI CUCTEMbl JIMHEWHBIX YpPAaBHEHUH, MOJEIUPOBATH
pEAIbHBIE CUTYAIlMA C TOMOUIIBI0 CHCTEMBI JIMHEMHBIX YPABHEHUM, MCCIIEIOBATh

MOCTPOEHHBIE MOJENIHM C TOMOLIBI0O MAaTPUILl M ONPENEIUTENEH, NHTEPIPETUPOBATH
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NIOJIyYECHHBIN PE3YJIbTAT;

— MCTIOh30BaTh CBOMCTBA ICUCTBUN C KOPHAMH IS TPE0OPa30BaHUS BHIPAKEHUH;
— BBITIOJHATH MPEe0OpPa30BaHUSI YHCIOBBIX BBIPAXKEHHUH, COIACPKAIIUX CTETICHH C
palMOHAIBHBIM [TOKA3aTENIEM;

— HCIIOJIb30BaTh CBOMCTBA Jorapu(moB i mpeoOpa3oBaHus JIOrapupMUIECKUX
BBIDAKEHHUI; — CBOOOJHO  ONEPUPOBATH  MMOHATUSAMH:  HUPpPALUOHAIbHBIE,
MOKAa3aTeJIbHbIE M JIOrapu(PMUUYECKUE YPABHEHMS, HAXOJUTh HMX PEIICHHUS C
MOMOILBIO PABHOCUJIBHBIX MEPEXO0B HIIA OCYILECTBIISAS IPOBEPKY KOPHEW;

— IPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIbI i MPeoOpa3OBaHMs
TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

— CcBOOOJHO OMEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHUE,
NPUMEHATH HeoOXoAaumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

— MOJIETIMPOBATh PEAJIbHBIE CUTYAI[MH Ha SI3bIKE aareOpbl, COCTABISATh BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA 10 YCIOBHIO 33J1a4H, UCCIIEI0BATh IIOCTPOCHHBIE MOJACIIN
C UCIOJIb30BAaHUEM ammnapara ajareOpsbl.

DOyukuuu ¥ rpapuku:

— CBOOOJHO OMEpPUPOBATH MOHATHAMH: (YHKIUS, CHOCOOBI 3aJaHus (YHKIUH,
B3aMMHO OOpaTHble (QYHKIUMK, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpaduKoB PyHKINH;

— CBOOOJHO OMEPUPOBATH MOHATHUAMH: OO0JIACTH OMNPEACICHUS W MHOXXECTBO
3HaYeHUH PyHKIMU, HYTU (YHKIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

— CBOOOAHO oONEpUpoBaThb NOHATUAMM: UETHbIE U HEYETHblE (YHKIUH,
nepuoanyeckue (QPyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKLIMHM, MAaKCUMYMBbI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

— CBOOOJIHO ONEpUPOBATh MOHATHSMM: CTENEHHAs (YHKIUS C HaTypalbHbIM U
LEJbIM [OKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nmokaszatesnemM, rpauk KOpHsS n-oil CTeNeHHW Kak (PyHKIHMH OOpaTHOW CTENEHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

— ONepUpoBaTh NOHATUSAMU: JIMHEWHAsA, KBaJpaTHU4Has W JIpOOHO-JIMHEWHAs
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPaPUKOB;
— CBOOOJHO ONEpUPOBaTh MOHATUSAMU: TIOKa3aTelbHAas U Jiorapugmuyueckas
(GyHKIIMM, WX CBOWCTBA M TpadUKH, HCIONB30BaTh MX TpaduKH OIS PEIICHUsS
YPaBHEHH;

— CBOOOJHO OINEpUpPOBaTh MOHATHAMH: TPUTOHOMETPUUYECKAs OKPY>KHOCTb,
ornpezeeHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOIO apryMEHTa;

— UCHONB30BaTh rpauku (QyHKUMH JUIsI  UCCIIEJOBaHMUSI IPOLECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYrMX Y4E€OHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpXaTh (HOpMyIaMi 3aBUCUIMOCTH MEXKy BETUIMHAMU;
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Havayia MaTeMaTH4€CKOro aHAJIM3a:

— cBOOOAHO ONEpUPOBaTh MOHATUSIMH: apudMeTHuecKass M T'e€OMETpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi T€OMETPUUIECKAs MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHUE
0 KOHCTAHTE;

— UCIIOJNB30BaTh IIPOTPECCHM Ul PELICHHs PEATbHBIX 3a1a4 MPUKIAJTHOTO
Xapaxkrepa;

— CBOOOJHO OMEpPUPOBATH MOHATHUSAMU: TOCIEIOBATEIBHOCTD, CIIOCOOBI 3aJaHHS
IIOCJIEI0BATEIIbHOCTEN, MOHOTOHHBIE M OIPAHUYECHHBIC I10CIEI0BATEIBHOCTH,
IIOHMMaTh OCHOBBI 3apOXICHUS MAaTEMaTUYeCKOro aHajlM3a Kak aHaluu3a
OCCKOHEYHO MAJIBIX;

— CBOOOJHO OIEPUPOBATH MOHATHUSIMH: HENPEPbIBHbIE (DYHKLIHUU, TOUYKH pPa3pblBa
rpaduka QyHKINHA, aCUMOTOTHI Tpaduka QyHKINH;

— CBOOOJHO ONEpUPOBaTH MOHATHEM: (YHKLMs, HENpepblBHAas Ha OTPE3Ke,
IPUMEHATH CBOICTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLICHUs 3aa4;

— CBOOOJIHO ONEpUPOBAThH MOHATUSAMHU: MEpBasi U BTOpask NPOU3BOAHbBIE (DYHKIIUH,
KacaTenbHas K rpaduky QyHKInu;

— BBIYUCIIATDH IPOU3BOAHBIE CYMMBI, IIPOU3BEIECHMS, YACTHOTO U KOMIIO3ULIVU ABYX
(GYHKIUI, 3HaTh IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

— UCHOJb30BaTh T'€OMETPUUECKUA M (PU3NYECKUI CMBICT IPOU3BOJHOU IS
peleHns 3a1ad.

MHokecTBA U JIOTHKA:

— cBOOOJIHO ONEPUPOBATh MOHATUSAMHU: MHOXKECTBO, OIEPAlUU HAJl MHOKECTBAMU;
— HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUlsl ONMCAaHUS PEaTbHBIX
MIPOIIECCOB U SIBICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUEOHBIX MPEIMETOB;

— CBOOOJHO ONEPUPOBATH MOHIATHSIMH: ONPEJCICHNE, TEeOpeMa, YypaBHEHUE-
CJIEJICTBUE, CBOIICTBO MaTeMaTHYECKOro 0ObEKTa, JOKa3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoHiy o0yudenus B11 kiacce oOy4aromuiicsi MOIYyUUT CIEAYIOIINE TPEIMETHbBIC
pe3ynbTaThl MO OTAETBHBIM TeMaM pabodeil mporpammbl y4eOHOTO Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOr0 aHATTN3a:

Yuciia ¥ BbIYHMCICHHSA:

— CBOOOZHO OINEpPUPOBATh MOHATUSIMH: HATYpPaJIbHOE U LIEJIO€ YMCIIO, MHOXKECTBA
HATypaJIbHBIX U LENBIX YHUCEIN, UCIIOIB30BaTh MPU3HAKN AEITUMOCTH LENBIX YHUCEIL,
HOJ/l m HOK HarypaJbHBIX 4ucen I pEeuIeHUs 3aAad, NMPUMEHSTh aIrOpUTM
EBxinuna;

— CcBOOOJHO ONEpUpPOBaTh MOHATHEM OCTAaTKa IO MOJIYJI0, 3alUChIBAThH
HATypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

— CBOOOJHO OINEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
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TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATh apu(pMETHUECKHE ONEepaly ¢ HUMU U
n300paxath Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

— CBOOOJHO OIEpUpPOBaTh MNOHATUSIMM: HPPALMOHAIIBHBIEC, IIOKa3aTeJIbHbIE U
jgorapu(MUYECKUE HEpPABEHCTBA, HAXOAUTb UX PEIICHUS C  IOMOIIbIO
PaBHOCWIBHBIX IIEPEXOJIOB;

— OCYUIECTBJIATH OTOOpP KOPHEN IIPH PEUIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHMUS;
— CBOOOJHO OMNEPUPOBATH TMOHSATHEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO,
OPUMEHATh HEoOXOoAuMmble (GOpPMyJNbl  JUIsl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

— CBOOOJHO OTEPUPOBATH MOHATHUSMHU: CHCTEMa M COBOKYITHOCTh yPaBHEHUU H
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW PAIMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu()MUUYECKUX YPAaBHEHUH U HEPABEHCTB;

— pemiath paluoOHaJIbHbIE, UppallMOHATIbHbIC, T0Ka3aTeIbHbIE, JIOTapU(PMUUIECKHIE
U TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJEpIKAIE€ MOAYJIH U
apaMeTphl;

— IOPUMEHATh TpapUuecKue METOAbl Ul peUIeHHs] YPaBHEHUN U HEPAaBEHCTB, a
TaKXKe 3a/1a4 C apaMeTpaMy;

— MOJIETIMPOBATh PEAJIbHBIE CUTYAI[MH Ha SI3bIKE ajareOpbl, COCTABISATh BbIPAKEHUS,
YPaBHEHHMS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBHUIO 3a/Ja4M, HCCIEI0BATH
MIOCTPOCHHBIE MOJIENIA C MCIOJIB30BaHUEM armmapara aiare0pbl, HHTePIpeTUPOBAThH
IIOJIyYEHHBIN PE3yibTar.

DOyHKUMH U TpauKn:

— cTpouTh Tpauku KOMMO3UIHUKA (YHKIUHA C TOMOIIBIO 3JIEMEHTapHOTO
MCCIICJIOBAHMSI U CBOMCTB KOMITO3UIIUN ABYX (DYHKITHIA,

— CTPOUTH T€OMETpUUECKHE 00pa3bl YpaBHEHUN M HEPAaBEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

— CBOOOJIHO OMIEPUPOBATH MOHATUAMU: TPAdUKHA TPUTOHOMETPHUECKUX (PYHKITHIA;
— TOpUMEHATh (YHKUMH 71 MOJCIMPOBAHUS W HUCCIEJAOBAHMS PEATbHBIX
ITPOLIECCOB.

Hayana MaTeMaTH4YeCKOro anajamsa:

— UCHOJb30BaTh MPOU3BOJHYIO JJIsl UCCIEN0BaHUs (YHKIIUM HA MOHOTOHHOCTb U
DKCTPEMYMBI;

— HAXOJWTh HAWOOoJbIlIee W HaUMEHbIIee 3HaYeHHUs (YHKIMU HEMpEephIBHOW HA
OTpE3KE;

— HCIOJB30BaTh IPOU3BOAHYIO [UIA HAXOXKICHUS HAWIY4LIEro pELICHUS B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLHUAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
ONpeNeNeHUs] CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (GopMmysaol Hiu
rpadukoM; — CBOOOAHO OTIEPUPOBATH MOHATHAME: TIEPBOOOpa3Hasi, OMPeeIEHHBIN
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UHTErpajl, HaXOAUTh IEPBOOOpPA3HBIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTerpai no Gopmyne Herotona-Jleitoauma;
— HaXOJUTh TUIOIIA/IU IIOCKUX (PUTYP U 0OBEMBI TEJT C TIOMOIILI0 UHTETPaNa;

— UMETh MPEACTABICHUE O MATEMATHYECKOM MOJIEIUPOBAHUUA HA TPUMEPE
coctaBiieHus nudhepeHInaTbHBIX YPABHCHHUI;

— pemiaTh NPUKIAAHBIC 337a4d, B TOM YHUCIE COLMAIBHO-3KOHOMHYECKOIO H
(u3HYECKOro Xxapakrepa, CpeICTBaMH MaTEMATHYECKOTO aHAIN3A.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosnuyecTBo | DiIeKTpOHHBIE
Ne /it HaumenoBanmue pa3aenos " TEeM | 4YaCOB (uudposbie)
i} NMPOrpaMMblI odpa3oBaTejbHbIE
Bceero pecypes
MHO0%eCTBO JCHCTBUTEILHBIX quCell. http://school-
1 Mmuorounensl. ParyonanbHble ypaBHEHUS u | 24 collection.edu.ru/
HepaBeHCTBA. CHCTEMbI IMHEHHBIX YpaBHEHUM
) Oynkuun u rpadpukn. CreneHHass QyHKIHS C 12 http://school-
IEJIBIM TTOKa3aTelieM collection.edu.ru/
3 Apudmerndeckuii  KOpeHb N-0H  CTEIEHHU. 15 http://school-
HppanroHanbHbIEe YpaBHCHHS collection.edu.ru/
4 [ToxazarenbHast ¢ynkuusa. [lokasaTtenbHbie 10 http://school-
ypaBHCHHUS collection.edu.ru/
Jlorapudmmueckas byHKIHSI. http://school-
5 18 .
Jlorapudmudeckue ypaBHEHHS collection.edu.ru/
6 Tpuronomerpuueckue BBIPOKCHUS RPN http://school-
ypaBHEHUS collection.edu.ru/
7 [TocnenoBaTenbHOCTH M IPOTPECCHU 10 hitp ://S.C hool-
collection.edu.ru/
http://school-
8 HenpepsiBabie ¢pynkiuu. [Iponssoanas 20 collection.edu.ru/
9 [ToBTOpeHue, 0000IIEHHE, CHUCTEMATU3AIUSL 5
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
11 KJIACC
KosmuecTBo | Di1eKTpOHHBIE
Ne n/n HaumenoBanue pa3aesion " TeM | 4aCOB (undposbie)
) NMpPoOrpaMmblI o0pa3oBaTejibHbIE
Bceero pecypebi
1 UccnenoBanne  QyHKIMA € TOMOUIBIO 2 http://school-
MIPOM3BOHOM collection.edu.ru/
2 ITepBoOOpa3sHas ¥ UHTETPa 12 http://school-
collection.edu.ru/
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3 I'paduku  TpuroHOMeTpHUECKUX  (YHKIHH. 14 http://sphool-
TpuronomeTpuueckrue HEPaBEHCTBA collection.edu.ru/
4 WppanuonansHsre, MOKa3aTeIbHbIe m oy http://sphool-
Jorapu(MHIECKUE HEPABECHCTBA collection.edu.ru/
5 KomruiekcHbie yncia 10 http://school-
collection.edu.ru/
6 Harypasnbnble u nensie yucna 10 Ez)tlrl)e/(itsli)};loggl-uru /
Cucrtembl palMOHANIBHBIX, HPPALMOHAIBHBIX http://school-
7 MOKa3aTeJIbHBIX u norapupmuueckux | 12 collection.edu.ru/
ypaBHEHUU
8 3anaun ¢ mapamMeTpaMu 16 Ez)tlrl)é/étsii)};(.)g(li-u.ru /
9 HOBTOPCHI/IC, o0o01IeHne, CcucTeMaTH3anus 16
3HAHHH
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 136
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