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HOACHUTEJBHASA 3AIINCKA

VYueOHblli Kype «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SIBIIACTCS
OJIHAM W3 HauOOoJIee 3HAYMMBIX B MPOrpaMMe CPEAHEro oOmero oOpa3oBaHMS,
NOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECNEUMBAECT WHCTPYMEHTAIBHYIO 0azy uis
W3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & ¢ APYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O0YYarOIUXCs HA YPOBHE, HEOOXOAMMOM
JUISL OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U IPYTHX
JUCIMIUIMH. B paMkax MaHHOro y4eOHOro Kypca oOydYarouiuecs OBJIAJCBAIOT
YHUBEPCATBHBIM  S3IKOM COBPEMECHHOH HAyKH, KOTOpas (POpPMYIMpPYET CBOU
JOCTUKEHHSI B MaTEMaTH4eCKOn (popme.

VY4eOHblli Kypc aireOpel U HayaJl MAaTEMaTHYECKOrO aHAIM3a 3aKJIaJbIBACT
OCHOBY JIJIl YCICIIHOIO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMUU, OWOJIOTHH,
NOHWMAHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMHUKHN U OOLIECTBEHHOW JKU3HH,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX W KOMITBEOTEPHBIX
TEXHOJIOTHUAX, YBEPEHHO HCIOJB30BaTh MX AJIs JaJbHEHIIEro oOpa3oBaHUsS W B
NOBCEIHEBHOM >KM3HHU. B TO ke Bpemsi OBIajcHHE AOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMH KOHCTPYKLMSMHU anreOpsl M MaTeMaTU4eCKOro aHajin3a pPa3BUBACT
YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS ¢ MOMOINBIO MHAYKIMH W PacCy>kKAaTh AEAYKTUBHO, UCIOJIb30BATh
0000IIEHHE W KOHKPETH3aUWio, a0CTParupoBaHWE M AHAIOTHIO, (QOPMUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILICHUE.

B xone uzyueHus yueOHOro kypca «AireOpa W Havajla MAaT€MaTHYECKOTO
aHayM3a» O0YYArOIIMECS TMOJYYArOT HOBBIA OMNBIT PEIICHWS MPUKIAJHBIX 3a4ad,
CaMOCTOSITENTBHOTO TMOCTPOEHHUSI MATEMATUYECKUX MOJEIECH pEealIbHbIX CUTYallWH,
WUHTEPNPETALMKA  TOJIYYCHHBIX  PEUICHMHA,  3HAKOMATCS € MNPUMEPAMHU
MAaTEMATHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BbITAFOIIUMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc OOJIAJacT 3HAYATEIBHBIM BOCHMTATEIBHBIM MOTCHIIHATIOM,
KOTOPBI peamu3yeTcs Kak 4epe3 YYeOHbIH Marepuall, CHocOOCTBYHOLIUI
(OpPMUPOBAHUIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuuPpuky ydeOHOM
JEATENBHOCTH, TPeOyOUICH MPOAOKUTEILHON — KOHIIEHTPALMA  BHUMAaHMUS,
CaMOCTOSITEIBHOCTH, AKKypPaTHOCTM M OTBETCTBEHHOCTH 34  TOJYYCHHBIN
pE3yJIbTaT.

B ocHoBe wmeTommkm oOyueHus anreOpe M HavaJlaM MAaTE€MaTHYECKOro
aHaJIM3a JEKAT ACITETbHOCTHBIN MPUHIUN 00YUYCHHSI.

B crpykrype yueOHOro kypca «Asredpa M Hayajla MareMaTHYeCKOro
aHaJIN3a» BBIACTEHBI CIEAYIONIME COAEPKATEIBHO-METOANYECKHE TMHUM: «Uucna
Y BBIYUCIICHUS, «DyHKIMK U rpadukny, « YpaBHEHUS U HEPABEHCTBA», «Havana
MaTeEMaTHYECKOro  aHamm3a», «MHOeCTBA M JIOTUKa». Bce OCHOBHBIE



COJEPKATEIbHO-METOMUECKUE JIMHUM M3YYalOTCs HA MPOTSHKEHUM JABYX JIET
OoOy4eHHsI Ha YPOBHE CPEIHEro oOwEro oO0pa3oBaHUs, €CTECTBEHHO JOMOJIHSS
ApYyr Apyra U MOCTENEHHO HACHIIIASCh HOBBIMH TeMaMu M pazjeiamu. JlaHHBbIH
yueOHbI KypC SBISIETCSl MHTETPATUBHBIM, TOCKOJIbKY OOBEIUHSIET B cede
COJCPKAHUE HECKOJbKMX MAaTeMaTUYeCKUX MUCIMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MATEMATUUYECKUI aHaIM3, TEOPHs MHOKECTB, MaTeMaThdeckas
noruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAACBAKOT BcE Oolee
HIMPOKUM MAaT€MaTHUYECKUM allaparoM, Y HUX MOCIEA0BATENbHO (GOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOMTh MATEMaTHUYECKYIO MOJENb peaibHON
CUTYyallUU, MPUMEHSITh 3HAHUS, MMOJIyUYEHHBIE MPU U3YUYEHUM Yy4eOHOTo Kypca, AJs
PELICHUS CAaMOCTOSATENLHO C(OPMYIMPOBAHHON MAaTEMAaTUUECKOH 3a1auu, a 3aTeM
MHTEPIPETUPOBATEL CBOW OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUSL «UKcaa M BBIYMCICHUS» 3aBEpIIacT
(OpMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOTO 00miero oopazopanusi. Ha ypoBHE cpeHero oOuiero
oOpazoBaHust 0co00€  BHUMaHHME  YAeHAeTcs  (POPMHPOBAHMIO  HABBIKOB
PaLMOHAIBHBIX BBIYMCIACHUHN, BKIIOYAIOMIMX B €€0sl MCMOJIb30BAHUE PA3TUUYHBIX
dopM 3amucu uYucia, YMEHWE JeNlaTh MPUKUAKY, BBIMOJHSATH MPUOIMKEHHBIE
BBIUMCIICHUS, OLEHUBATh UYUCIIOBBIE BBIPAKECHUS, padoTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIC OOYyYalOIIMMCS MHOKECTBA HATYPAJbHBIX, LEJbIX,
pPaLMOHAJBHBIX U JCHCTBUTENIBHBIX  YMCET  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4MCel. B  KaKIOM M3 OSTHUX MHOXKECTB PpaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puUeckue 3aJaud W OINepaluu: ACJICHUE Haleno,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENbIX YHUCEN, OCOObIE CBOWMCTBA
PALMOHATBHBIX U WPPALMOHAIBHBIX YKCEI, apU(PMETHUECKUE ONEPalliK, a TAKKE
U3BJICUEHUE KOPHS HATYpPaJIbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaromaps mocienoBareibHOMY PacIIMPEHUI0 KPyra MCHOJb3yeMbIX YHUCET U
3HAaKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHMs IJis PEIICHUsS PA3IUYHbIX 3a1a4
dopMUpYyETCSl MPEACTABICHUE O €AMHCTBE MATEMATUKU KaK HAYKW U €€ PO B
NOCTPOCHUM MOJIENIEH peaibHOr0 MHUpa, HIMPOKO MCIOJIb3YIOTCS 0000IEHNE U
KOHKpPETHU3aLMs.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CpeaHero oOumiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazzaene llporpaMMbl MPeIyCMOTPEHO PEHICHWE COOTBETCTBYIOUIMX 3anady. B
pe3ynbrarte OOy4YalolIMecs OBJAQJEBAIOT PA3IMUYHBIMA  METOJAMU  PELICHMUS
pPaLMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHWH, HEPABEHCTB W CUCTEM, a TaKXkKe 3ajad,
cojepkamx napameTpol. [lolydeHHBIE yYMEHUS LIMPOKO HKCHOJB3YIOTCS TPH
uccieA0BaHNK (QYHKIUNA ¢ TOMOIIBIO MPOU3BOJHOM, NPU PEIICHUN MPUKIIAJHBIX



3a/1a4 W 337a4 Ha HAXO0KJICHUE HanOOMbIINX U HAMMEHBINNX 3HAYEHUN (PyHKIHW.
JlaHHas coxeprKarenbHas TUHKUS BKJIFOYACT B ceOd TakKe (OPMUPOBAHUE YMEHUH
BBIMIOJHATE  pacuéTel 1o  QopmynaM, NOpeoOpa3oBaHUsl PALMOHAIBHBIX,
WPPAUMOHATIBHEIX W TPUTOHOMETPHUUECKUX BBIPAKCHHNA, A& TAKXKE BBIPAKCHHIA,
COJEP)KALIMX CTENEHU M JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
Marepuana NPOUCXOAWT  JAJbHEHIIee  Pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOrO MBILUICHUS O0y4aromuxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykneHuid, padoTbl ¢ CHMBOJIBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHMJIE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI sl  PCIICHHMS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKas JHHHS «DyHKIMM W TpaduKkm» TECHO
NEPEIJIETACTCS ¢ APYTHMH JIMHUSAMHU Y4YEOHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICTIE 33a€T TOCIIEA0BATENBHOCTE U3YUEHHs MaTepuana. M3yueHue CTeneHHowu,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUUYECKUX (PYHKLIMN, NX CBOHCTB
¥ rpauKOB, UCTIOIB30BaHUE (PYHKLUMKA ISl PEMICHUS 3a7a4 U3 IPYIMX YYeOHBIX
OPEIMETOB W PEATbHOM JKU3HM TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PELICHHEM YPaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosiblIOE BHUMAHHWE
yaenseTcss pOpMUPOBAHUIO YMEHUS BBIpKaTh (POPMYJaMHU 3aBUCUMOCTH MEXKIY
PA3IMYHBIMKA BEIMYMHAMH, HWCCIIENOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toil COAEp)KaTEIbHON TUHUN HAIIEJICH HA Pa3BUTUE YMCHMIA
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBHCHUMOCTH MEXAY BEJIWYMHAMH B
pPa3NAYHON (OpME: AHATUTHYECKOH, rpaduyeckoil W CI0BeCHOH. Ero msydenmue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMHUYECKOTO  MBILIIEHHS, CHOCOOHOCTH K
0000IIECHNIO M KOHKPETU3AIUHU, UCTIOJI30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMs «Hauaia MaremMaTtmdyeckoro aHaau3a» MO3BOJISET
CYLIECCTBEHHO PACHIMPUTh KPYI KaK MATeMaTWYECKUX, TaK W MPUKIAJHBIX 3a7ad4,
JOCTYMHBIX OOy4YarOIMUMCs, TaK KaK Y HUX MNOSBISIETCS BO3MOKHOCTh CTPOMTH
rpa@ukn CIOKHBIX (PYHKUMHA, ONPEAcHATh WX HAWOOJbLIIME W HAMMEHBIINE
3HAUEHMS, BBIYMCIATH TUIOMAAA (PUTYp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOpEHUs: mpoueccoB. JlaHHas coxaepykarenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYalui,
NO3BOJIICT HAXOAUTh HAWIYYIIEE PEUICHHE B MPUKIAAHBIX, B TOM YHCIE
COLMATBHO-IKOHOMUYECKHUX, 3aa4ax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO
aHaJiM3a CIOCOOCTBYET Pa3BUTHIO AOCTPAKTHOTO, (OPMATBHO-JIOTMYECKOTO W
KPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHWIA PacClO3HABATH MPOSBICHUS
3aKOHOB MAaTEMaTHKH B HAyKe, TEXHUKE W MCKycCTBE. OOydaromuMecs: Y3HAKT O



BBIIAIOLIMXCS PE3YyJbTaTax, MOJIYYCHHBIX B XOAE Pa3BUTUS MaTEMaTUKH Kak
HAYKH, B 00 UX aBTOPaX.

CopepxarenpHO-METOIMYECKas JIMHUS «MHOMXKECTBA M JIOTUKA» BKIIFOYAET B
ceOsl DJIEMEHTbl TECOPUM MHOKECTB M MATEMATUYECKOW JIOTMKH. TEOpeTHKO-
MHO>KECTBEHHBIE MMPEICTABICHHS POHU3BIBAOT BECh KYPC IIKOJIBHOM MAaTEMATHUKH
W TpeUIararoT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBECAMHSIOIMI BCE Pa3Acibl
MaTeMaTHKH W €€ TPWIOKEHHWA, OHM CBS3BIBAOT PA3HBIE MATEMATHYECKUE
JUCLMIUIMHBL M WX MPWIOKECHHs B €AuHOe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTb  OOYyYarolIeMyCsl TOHMUMAaTh TEOPETUKO-MHOKECTBEHHBIH — SI3BIK
COBPEMEHHOW MAaTeMAaTUKH M MCIOJB30BATh €r0 JJIsi BBIPAYKCHHUS CBOMX MBICIICH.
JlpyruM BaXHBIM MPU3HAKOM MAaTeMaTHKW KaK HayKd CJIEAYeT MpU3HATh
CBOMCTBEHHYK) €l CTpOrocTh OOOCHOBAaHWI M CJEAOBAHHE OMNPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO € JJIEMEHTAMHU
MAaTEMATHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBILUICHUS
00y4arommxcsl, MO3BOISET UM CTPOUTh CBOM PACCY>KICHUS HA OCHOBE JIOTHYECKUAX
npaBul, GOPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUSI.

B yueOHOM Kkypce «AnreOpa M Hayaga MareMaTHYECKOTO aHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACIUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUST MOJIENCH peanbHBIX
CUTyalMii, KCCICNOBAHUS STUX MOJEIEH ¢ NOMOUIBK ammapara anreOpsl W
MaTEMaTHYECKOTO aHa/In3a, WHTEPIPETALMU MOJYUYEHHBIX Pe3yabTaroB. Takue
3a/1aHus BIUIETEHBI B KQKABIH U3 PA3AEIOB MPOTrPaMMBl, MOCKOJIBKY BECh MaTepUal
y4eOHOr0 Kypca IIHMPOKO MCHOJB3YETCS A PEICHUS MPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTUYECKUX  334a4  OOydarouIMecss  pa3BHBAIOT
HAOOIATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCH,
UCIOJIb30BAaTh  aHAJIOTWI, 0000uIaTh W KOHKPETH3UPOBaTh  MpoOiemy.
JleaTenpHOCTh 1O (POPMHPOBAHUIO HABBIKOB PEIICHUS NPHUKIAIHBIX 3a1a4
OPraHM3yETCs B MPOLECCE U3YUEHHS BCEX TEM YUEOHOT0 Kypca « Anredpa u Havana
MaTEMATHYECKOTO aHATTA3A.

Ha wsyuenmne yueOHOro kypca «AnreOpa W Hayajla MaT€MaTU4YeCKOro
aHaym3a» otBoanTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hepento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COAEPKAHUE OBYYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncia. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OECKOHEUHBIE Meproanueckre apodu. [lprMeHeHne npoOeil U MPOUEHTOB s
PELICHNS MPUKIIAAHBIX 38124 U3 PAa3IMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKA3HH.

JleficTBUTENBHBIE 4ucla. PanuoHalbHBIE W HMpPpalMOHAJIBHBIE  YHCIIA.
ApupmMeTHUECKHE  ONepallMd  C  JCHCTBUTEIBHBIMKM  4YWClIaMd.  MoayJib
JEHUCTBUTENLHOTO YMCIA U €ro CBOMCTBA. [IprOIMKEHHBIE BBIUYMCIICHUS, TPaBUIia
OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ nensiM  nokaszareneM. buHom Herotona. Hcnosb3oBanue
NOAXOAICH (POPMBI 3aNMCH ACHCTBATENBHBIX YACEN IJISl PEIICHUS TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHUECKHIA KOPEHBb HATYPAJIbHON CTENIEHH U €T0 CBOWCTRA.

CreneHp € palMOHANIBHBIM TIOKA3aTeneM W €€ CBOWMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa sorapuma. JlecaTHUHBIE W HATypAbHBIC
Jorapu(msl.

CHHyC, KOCHHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC M aPKTAHIE€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa W TOXKACCTBEHHBIE MPEOOpAa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUs U YPaBHEHHA-CICACTBUA. HepaBeHCTBO,
pELIeHIE HEPABEHCTBA.

OCHOBHBIE METOBI PEHICHHS LEBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpaBeHCTB. MHOrOWIEHB OT OAHOW NEpPEeMEHHOW. [leleHrWe MHOro4jieHa Ha
MHOro4jieH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢ LEIBIMU
koa(ppuuuentamu. Teopema Buera.

[TpeoOpa3oBaHust YNCITOBBIX BBIPAKECHHMA, CONEPKAIMX CTENEHN U KOPHH.

HppanmonanbHbie VPaBHEHHS. OCHOBHBIE METO/BI perenus
UppaLMOHAIBHBIX YPABHEHUI.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHUs IMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(PMBL.

Jlorapugpmuueckue yYPpaBHEHMUSI. OCHOBHbBIE METO/IbI peuieHus
JOrapu(pMUUECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPAYECKUE (OopMyJIBL [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHU . PEelIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pemienne cucreM JIMHENMHBIX YpaBHEHWNA. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHCHMH. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCIICHUE €T0 3HAYCHMS, TPUMECHEHUE ONPEIACIHUTENS Ul PEIICHUS
CUCTEMBI JIMHECHHBIX YpaBHEHWH. PellcHue NpUKIAgHBIX 334a4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHWH. HccnegoBaHue MMOCTPOCHHONM MOAENH C
NOMOIUIBKO MATPUL U ONPEACTUTENCH.

[TocTpocHHEe MaTeMaTH4YeCKUX MOJETEH PEaTbHOW CUTYallMH € TMOMOIIBIO
YpaBHCHUNA W HEPaBEHCTB. [IpuMEHEHNE YpaBHEHWI W HEPABEHCTB K PELICHUIO
MAaTEMaTHYECKAX 3aa4 M 33]a4 M3 Pa3IU4HbIX OO0JIACTEH HAYyKW W PEaJbHOMN
YKU3HU.

DyHKIHMU H rpaduKH

OyHkuus, crnocoOsl 3aaaHus (yHKOUM. B3auMHO oOpaTtHble (PyHKLIWW.
Komnozuumss ¢gynkumidi. 'paduk  QyHKOMM. DOneMeHTapHble TPeoOpa3oBaHuUs
rpadukoB QpyHKIWHA.

OO0nacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMeXyTKHM 3HAKOMOCTOSHCTBA. YETHBIE M HeuéTHhIE PyHKIMU. [lepruoanueckue
¢yHkumun. [IpoMexyTKn MOHOTOHHOCTM (PyHKUIMK. MakCUMyMbl B MHUHHMYMBI
¢GyHkuu. Hanbompee 1 HaMMeHbIIEE 3HAYCHUS (DYHKIIMHA HA TPOMEKYTKE.

Jlunelinas, kBaapatuyHas W JAPOOHO-MHEHHAs (PYHKIMU. DJEMEHTApHOE
WCCIICIOBAHUE U TIOCTPOCHHUE UX IPa(UKOB.

CreneHHas (pyHKIMsS C HATYPAIBHBIM | LIETIBIM MOKazareneMm. E€ cBoiicTBa u
rpajuk. CpoiicTBa M rpaQuK KOpHS N-OH CTENeHM Kak (PyHKOMM OOpaTHOM
CTEIECHHU C HATYPAJIbHBIM MTOKA3aTENIEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB QpyHKIMH A PEUICHUS] YPABHEHHIA.

TpUrOHOMETPHUYECKAS OKPY>KHOCTh, ONPENCICHHE TPUTOHOMETPUUYECKUX
(P)YHKLMIA YUCIIOBOTO APTYMEHTA.

OYHKIHOHAJIBHBIE 33aBHUCUMOCTH B PEIbHBIX MPOLECCAX W SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEIA.

Havana maremaTnyeckoro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS MOCIAEAOBATEIBHOCTEH. Mertoa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE " OrpaHUYECHHBIC
NOCIEA0BATENBHOCTH. MCTOpUST BO3HUKHOBEHUS MAT€MATUUYECKOrO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudpmMeTHUECKas U TEOMETPUYECKAs MPOrpeccur. beckoHeyHo yOriBaromast
reomeTpraueckas nporpeccus. Cymma O€CKOHEYHO YOBIBAKOIICH M€OMETPUUYECKON
[POrpeccruy. JIMHENHBIA U 3KCITOHEHIMAIBHBINA pocT. Yucio e. GopMyiia Cl0KHBIX
OPOLEHTOB. MCHOJIb30BaHME MPOrPECCMU  JJIi  PELICHUS pPEajbHBIX —3a7a4
NPUKIIATHOTO XapaKTepa.






[IpumMeHeHrEe  ypaBHCHWH, CHCTEM W HEPABEHCTB K  PELICHUIO
MAaTEMATHYECKAX 3a/ad W 33/a4 U3 Pa3IMYHbIX OOnacTeld HaykKh M peajbHOMU
YKU3HW, MHTEPOPETALMs OTYUYEHHBIX PE3YJIBTATOB.

DyHKIHUU H rpaduKH

I'padpuk xomnozuumu QyHkumidi. ['eomerprueckue 00pa3bl ypaBHCHUN W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIUHU, UX CBOHCTBA U rpaduKy.

['padmueckne MeTOABl pEUICHUsS YPABHCHHWIA W HEpaBeHCTB. [ paduueckue
METO/IbI PELICHUS 33144 ¢ TapaMeTPaMH.

Hcnonb3oBanne rpapukoB (QyHKOMHA JUII KCCIAENOBAHUS NPOLECCOB W
3aBUCUMOCTEN, KOTOPbIE BO3HMKAKOT MPH PEUICHWH 330a4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATBHON YKU3HHA.

Havana maremMaTnyeckoro aHajimnsa

[IpuMeHEeHHE MPOU3BOIHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokneHue  HamOONblIEro W HAaMMEHBIIETO  3HAYCHHMN
HENPEPBIBHON (DYHKIMKM HA OTPE3KE.

[IpuMeHEeHHE NPOU3BOAHON JUIsl HAXOXKICHUS HAWIYYIIECro PELICHWS B
OPUKIIAJHBIX 3a7a4ax, Ul OMPENCICHHs CKOPOCTH W YCKOPEHMs Mpolecca,
3aJIaHHOTO (POPMYJIOi WA rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpasHbie
3JNIEMEHTapHBIX PyHKIMNA. [[paBuia HaX0KIEHUS IEPBOOOPA3HBIX.

Hnarerpain. I'eomerpuyeckuit CMBICIT WHTErpaIa. Brranciienue
onpeaenéHHoro uurerpaia no gpopmyse Hetorona-JlelOnuna.

[IpuMeHeHHEe WHTErpajia A HAXOXKICHUS IUIOIAACH IMIOCKUX (QUryp u
00BEMOB FEOMETPUYECKHX TEJT.

[Tpumepbl pemennii  nupepeHIMATBHEIX  ypaBHEHWH. Maremarndeckoe
MOJECIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  au(PepeHIMaTBHBIX
YPaBHEHUH.



[VIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHHKA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALIMAKA 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
OpPOLEAYyp TPaKIAHCKOrO OOMmECTBAa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(YHKIMAMHA W HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

c(hOPMHUPOBAHHOCTH POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLLJIOMY M HACTOSILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCHMCKMX MAaTEMATHKOB M POCCUICKON MaTeMaTHYECKOM IIKOJIBL,
UCIOJB30BAHUE 3THUX JOCTIKCHWH B JAPYIrUX HAyKax, TEXHOJOrMsX, cdepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(pOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUUYECKOrO MOBEACHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMECHEHUEM JIOCTHXKEHUI HAyKM W JACATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJI4Ja B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAS 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHUNA, PACCYKACHUN, BOCIPUUMYUBOCTD
K MaTeMaTH4YE€CKUM aCMEKTaM Pa3IMuHbIX BUIOB UCKYCCTBA,

S) pusnueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOTO M 0€30MacHOro 00pasa »KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (30POBOE MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA U
OTJIbIXa, PeryysipHas Gpu3nueckas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENBHOCTBIO,

6) TPy10BOT0 BOCIMTAHUSL:

TFOTOBHOCTb K TPYAY, OCO3HAHHWE IIEHHOCTH TPYIOIIOOUs, HMHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHSAMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



FOTOBHOCT M CIHOCOOHOCTH K  MAareMaTM4eCKOMy  OOpa3oBaHUID U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PELICHUAH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIBTYpPbl, TMOHUMAHUE  BIIMSHUS
COLIMAITBHO-OKOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANBHOM
Cpelbl, OCO3HAHKE TTI00AIIBHOTO XapaKTepa YKOJIOTHYECKUX TPOOIEM, OPUEHTALIHS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA Jns peuieHHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE ITOCTYNKOB M OLEHKM WX BO3MOXKHBIX
MOCJIEICTBUN JUTsl OKPY KArOLIEH CPepl;

8) neHHOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAaHHE
MaTEMaTHUYECKONH HayKM Kak cQepbl YElIOBEUECKOW ACATEIIbHOCTH, J3TanoB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE S3BIKOM
MAaTEMaTHKH M MaTeMAaTUUYECKOW KyJIbTYpOH Kak CpPEACTBOM TO3HAHHS MHpA,
TOTOBHOCTb OCYILECTBIIATh MPOECKTHYK) W HCCIEAOBATENBCKYHO JEATEIBHOCTD
WHAWBHIYAJILHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble jjoruyeckue aeiicTBus:

BBISIBIIAT M XAPAKTEPHU30BATH CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTIEHUS TTOHATHI, YCTAHABIIMBATE CYLIECTBEHHBIN MPU3HAK KITACCU(UKALNH,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMyIMpoOBaTb W  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIC U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBIIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEiaratb KPUTCPUH s
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIFOYEHHUI, YMO3AKIIFOUECHHIA 110 AaHAJIIOT UM,

ITPOBOJUTE CAMOCTOSTENBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh aPryMEHTALMIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHUS U BHIBOJIBI,

BbIOMpaTh Crmoco0 pelleHuss ydeOHOW 3amaud  (CPaBHUBATh HECKOJIBKO
BApUAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBble nccienoBare/bCcKue AeiicTBUS:

UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(opMynupoBaTh  BOMPOCHI,  (PMKCHPYKOIIME  MPOTHBOpPEYME,  MpoOJeMy,
YCTAHABIIMBATh MUCKOMOE W JAHHOE, (POPMHPOBATH TMIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuueCKOro 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSAMH, MPOLECCAMMU;

CaMOCTOATEIbHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaraM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHUIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl HTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEIACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiiCTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYJIIMPOBATE CY>KICHHS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA  OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS M0 XOAY PELICHUs 3a1ayM,
KOMMEHTUPOBATH IMOYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIAacMON 3adaud, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
pPELIEHUs, COIOCTABIIATE CBOW CYXKACHUSA C CYXKACHUAMH APYIUMX YYaCTHUKOB
auanora, OOHapyXMBaTh PA3JIMYME M CXOACTBO MO3ULMI, B KOPPEKTHOU Qopme
(opMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATE PE3YIIBTATHI PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOATENIBHO BBIOMpPATh (QOpMar BBICTYIUICHUS C YYETOM 3ajad
MPE3CHTAIMU U OCOOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC e CTBUS



Camoopranu3anusi:

COCTaBJIAITh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS C
YU4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ YYETOM HOBOM MH(DOPMALIKH.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBIN HHTE/LJICKT:

BIQJICTh  HABbIKAMM  TO3HABATENIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIACMBIX JCHCTBUI U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLEccCa M Pe3yibTara PELICHUs
MAaTEMATHYECKOMN 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUMN 33]a4H,
BHOCUTh KOPPEKTHBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSM, OOBICHATH TPAYUHBI
JOCTUKEHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHMMATh W KCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIMBUIYaIbHON
paboTel MpW pEUICHWH Y4YeOHBIX 3a/Jay, MNPUHUMATh LEIb COBMECTHOM
JEATEIbHOCTH, TUIAHWPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisaTh
BUJIbI  paboOT, JOrOBapuBaThcs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
000011aTh MHCHUS HECKOJIBKHMX JTFO/ICH;

Y4acTBOBAaTh B IPYNMOBBEIX (opmax paboTel (0OCY>kKAcHHs, OOMEH MHEHWH,
«MO3rOBBIE IITYPMBI» W  WHBIE), BBHIMONHITH CBOK 4YacTb pabOTBl W
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JOPYIMMHM WJICHAMW KOMAaH[bI, OLEHWUBATh
KAa4eCTBO CBOEIO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 10 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAC
MPEAMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4e€OHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucna v BBIYUCTCHUS:

CBOOOJTHO OINEPUPOBATh MOHATHSAMU. PAMOHAIBHOE 4YKCIIO, OCCKOHEYHAs
NEepUONYECKast ApoOb, MPOLECHTHI, HWPPALMOHAILHOE YHUCI0, MHOXECTBA
PALMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb NEHCTBUTEIILHOTO YUCIA,

OPUMEHATH JpOOM WM TPOUEHTHI JUIsl PEUICHHS NPUKIAJAHBIX 3a4a4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON JKU3HU,

MPUMEHSTH MPUONKEHHBIE BHIYMCICHUS, MPABUJIA OKPYTJICHUS, TPUKUJIKY U
OLICHKY pe3yJIbTara BEIYNUCIICHUI,



CBOOOAHO OMNEPUPOBATH TOHATHEM: CTENECHb C LEIbIM IOKA3aTelEM,
MCIOJIB30BaTh MOAXOAAINYO (POPMY 3aMUCH JEHCTBUTENIBHBIX YMCEN AJIS PEMICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHHUS JaHHBIX,

CBOOO/JHO OMEPUPOBATH TOHATUEM: APUPMETHUECKUH KOPEHb HATypPaIbHOMN
CTEIIECHH,

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENECHD C PALMOHAIBHBIM MTOKA3aTENEM;

CBOOOJHO ONEPUPOBATh TMOHATUSAMH. JIOTApU(PM YKCIA, JCCATHYHBIE U
HATYpPaJIbHBIE JTIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHATUSMHU. CUHYC, KOCHHYC, TAHTC€HC, KOTAHT€HC
YHCJIOBOI'O apryMeHTa,

OIIEPUPOBATEH MOHATUSAMU. APKCUHYC, aPKKOCHHYC W apKTAHI'€HC YHCIIOBOIO
apryMeHra.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OINMEPUPOBATh MOHATHSMHU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHUIJIBHBIEC YPABHEHUS U YPABHEHUSA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W IPOOHO-
panvoOHANBHBIX YPAaBHEHHWHA, NPUMEHATH METOJ WHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHSATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € MLeIbMU  KO3(h(UUMEeHTaMu, KOPHM MHOIOYIEHa, HPUMEHSTH
JEJICHUE MHOTOYWIEHA HA MHOTOYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHU 3a1aY;

CBOOOJHO OMNEPUPOBATh MOHATUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHWH,
MaTpuLa, ONPEACTUTENh MATpULbl 2 X 2 KW €ro TEOMETPUYECKHMHA CMBICI,
MCITIOJI30BATh CBOMCTBA ONpEAENUTeNns 2 X 2 IS BBIYMCIICHHMS €0 3HAYCHUS,
[PUMEHATE ONPEACIIATENIA Ul PELICHUS CHUCTEMbI JIMHEHHBIX YpPaBHEHWH,
MOJICJIAPOBATH PEAJIBHBIE CUTYAIlMH C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
WCCIIENOBATH IMOCTPOCHHBIE MOJEIA C IMOMOIIBI0 MATPUL] U OIPEACIIUTEIIEN,
WHTEPIPETUPOBATH MMOIYYEHHBIA pPE3ybTarT,

UCIOJb30BaTh CBOMCTBA JEHCTBUI € KOpHSAMH JUIsl TpeoOpa3oBaHus
BBIPOKCHUN,

BBIMIOJTHATH MPE0OPA30BaHUs YMCIOBBIX BBIPAKECHUH, COAEPKAIIMX CTETICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOIiCTBa aorapugmoB VTS npeoOpa3oBaHus
Jorapu(hpMUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TIOKA3aTEIIbHBIE U
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PELICHHSI C MOMOIIBIO PABHOCHIIbHBIX
[IEPEX0I0B WIIA OCYILECTBIIAS IIPOBEPKY KOPHEH,



OPUMEHSITh OCHOBHBIE TPUTOHOMETPHYECKKE (POPMYJIBI 1T MPeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUI,

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPHUTOHOMETPUYECKOE YPaBHEHUE,
OPUMEHATh  HEOOXOauMbIe  (OPMYJIbI  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYUECKUX YPABHEHHIA,

MOJICITUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABIISTH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJEIM C UCITOJIb30BAHUEM arnapara ajreopel.

DOYyHKIHH U rpaduKH:

CBOOOJHO OMEPUPOBATh MOHATHIAMHA: (PYHKLHMS, CIOCOOBI 3a1anust (PyHKIMH,
B3aMMHO OOparHele (QYHKIUM, KOMOO3WLIMA (yHKUMA, rpapuk QyHKIHH,
BBITIOJTHATH 3JIEMEHTAPHBIE TPE0OPa30BaHus IPapruKOB PyHKIHIA;

CBOOOJHO OMEPUPOBATh MOHATUSAMHU. OOJACTh ONPEIACICHHUS W MHOKECTBO
3HAUEHUI PYHKIMH, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBaTh MOHATHSAMM: YETHbIE M HEYETHBIC (PYHKIMH,
NepUOANYECKAE (PYHKIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBI U
MUHUMYMBl (PyHKIMU, HauOONbIIee W HAUMEHbINEE 3HAYeHUE (YHKOUU Ha
POMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATyPAIbHBIM U
LEJIBIM MOKa3areneM, rpaQuk CTENEHHOM (YHKIMM C HATYPAIbHBIM W LIETBIM
nokasareyiemM, rpaguk KOpHs N-0il CTENeHM Kak (PyHKUHMKM OOpPATHOW CTENEHW C
HATYPAJIbHBIM MMOKA3aTEeNEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPAaTUYHAs W JPOOHO-IHMHEHHAs
()YHKLMH, BBIIOJIHATE SJIEMEHTAPHOE UCCIIEIOBAHUE U MTOCTPOCHUE UX TPAPHKOB,

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3areiabHas W Jorapupmuueckas
(YHKIMH, WX CBOWCTBA WM TrpaduKH, HCMOJIB30BaTh WX TPaQUKH Uil PELICHHS
VPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU. TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpEACTIEHUE TPUTOHOMETPUYECKHUX (DYHKIMI YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaguku (QYyHKOMA 719 WCCIIEIOBAaHUS MPOLECCOB W
3aBUCUMOCTEN MPH PEIIEHUM 33]a4 U3 JPYIHX YUYEOHBIX MPEAMETOB M PEalbHOM
YKU3HU, BBIPAKATh (POPMYJIAMHA 3aBUCUMOCTH MEXKITY BETMUMHAMM,

Havana mareMaTH4ecKkoro anajansa:

CBOOOJHO OMNEPUPOBATH TOHATHUSAMHU: APUPMETHUYECKA M TEOMETPHUYECKAs
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS NT€OMETPUYECKAs MPOTPECCHS], JIMHEHHBIA 1
AKCIMOHEHIMATIBHBIA pOCT, (POpPMYJIa CIOXKHBIX MTPOLEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE,

UCIOJb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 IMPUKIAAHOTO
Xapakrepa;



CBOOOJHO ONMEPUPOBATH MOHATUSAMU: MIOCIIEA0BATENBHOCTD, CIIOCOOBI 331aHHS
[TOCJIEAOBATEIBHOCTENH, MOHOTOHHBIE W OrPAaHWYEHHBIE IIOCIEA0BATEIBHOCTH,
[IOHUMATh OCHOBBI 3apOXKIEHHS MAaTeMarTM4yecKoro aHajaM3a Kak aHajnsa
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATH TMOHATHUSMHU. HENPEPBIBHBIE (PYHKIHMH, TOYKH
pazpbiBa rpaduka pyHKIKMK, aCHMITOTHI Tpaduka QyHKINM,

CBOOOJHO ONEPUPOBATh MOHATUEM: (YHKIMS, HEMPEPBIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIMI ISl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATh MOHATUSAMHU. TIEPBasl W BTOpas MNPOU3BOJIHBIC
(yHKIMH, KacaTenbHas K rpaguKy QyHKINW,

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIECHHS, YACTHOIO U KOMIIO3ULIMHA
IBYX (DYHKLMI, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJb30BaTh TEOMETPUUYCCKHI W (PU3MYECKHIA CMBICT TPOWM3BOJHONW SIS
perenus 3anauy.

MHoKecTBa H JIOTHKA:

CBOOOJHO  OMEPUPOBaTh  MOHATHUSIMU.  MHOKECTBO, OMNEpaludd  Hax
MHOXKECTBAMMU;

WCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar Ui ONMUCAHUs pealbHbIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OINPEACICHUE, TEOPEMA, YPABHECHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 00BEKTA, H10KA3aTENbCTBO, PABHOCHIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHiy oOyuenus B 11 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJIbTaThl MO OTACHBHBIM TeMaM padoyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTHYECKOTO aHATTN3ay .

Yucsia 1 BBIYUCICHHS:

CBOOOJHO ONEpPUPOBaTh TMMOHATHUSMHU. HATYPAIBHOE W LENOE YHUCIIO,
MHOXKECTBA HATYPAIBHBIX M LEJBIX YUCEN, WUCIOIB30BaTh MPU3HAKH JETUMOCTH
uensix yncen, HOJ[ u HOK HarypasibHBIX uncen s peleHus 3a1a4, TPUMEHSATh
anroput™ EBKknuaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOAYJK), 3alKChIBATh
HATypaJIbHBIE YHACIIA B PA3JIMYHBIX NTO3ALIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMM. KOMIUIEKCHOE YHCIIO W MHOKECTBO
KOMIUICKCHBIX YHMCEJl, MPEACTABIIATH KOMIUICKCHBIE YMCla B aIreOpanvyeckol u
TPUTOHOMETPHYECKON (POpPME, BBIMOIHATE ApU(PMETHUECCKUE ONEPALUN C HUMU U
n300paXkaTh HA KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOAHO OMEPUPOBATh MOHATUSMHU. HPPALMOHAIBHBIC, MOKA3aTENIbHBIE W
Jorapu(p)MUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATE OTOOp KOPHEH TNPH PELICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS,

CBOOOJHO OINEpPUPOBATh TMOHIATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOauMble  (OPMYJIBI  JUIsl  PELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CHCTEMA U COBOKYITHOCTh YPABHCHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEN pALMOHAIIBHBIX, UPPALMOHAIBHBIX, MIOKA3aTEbHBIX U
Jorapu(pMUYECKUX YPABHEHH N HEPABEHCTB;

pewarb panoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEeIbHEIE,
Jorapu(pMUUECKUE H  TPUTOHOMETPHUYECKME YPABHEHUST W HEPABECHCTBA,
coJiepyKalle MOLYJIM U apameTpsl;

OPUMEHATH TpaUuUYeCKUE METOMBI JUIsl PELIECHUST YPABHEHHUI U HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTPaMHy;

MOJICTTUPOBATh pEAIbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHIO 3a1a4u,
UCCIICIOBATh MOCTPOCHHBIE MOJCIM C HKCIOJIB30BAHMEM anmapara ajareOpsl,
WHTEPIPETUPOBATH IMOJYYECHHBIN pe3yIbTar.

DOYyHKIHH U rpaguKH:

CTpOUTHh TpapuKH KOMNO3MLIMKA (YHKIUI C TOMOIIBI0 SJIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMITO3ULIMU ABYX (DYHKIIMIA,

CTPOMTh TEOMETPUYECKHE 00pa3bl YPAaBHEHWH W  HEPABEHCTB  Ha
KOOPAUHATHOM TIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TpapUKH  TPUTOHOMETPHUYECKHUX
ININIVIZ

OPUMEHATh (YHKUUM JII MOJCIIMPOBAHMS M HWCCIICIOBAHHMS PEATbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4YeCKOro anajamsa:

MCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEI0BaHKUS (PYHKIIMM HA MOHOTOHHOCTb
U BKCTPEMYMBIL,

HAXOAWTh HAMOOJIbIIEE U HAMMEHBIIEE 3HAYCHUST (PYHKIIMH HEMPEPBIBHON Ha
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO UL HAXOXKACHUS HAWIY4IIEro pELIeHUs B
NPUKIIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMUYECKMX, 3ajayax, Ui
ONPEACTIEHUS] CKOPOCTH M YCKOPEHWsS MPOUEcca, 3aAaHHOTO (opMyliol wim
rpadukom;



CBOOOAHO OMEPUPOBATH MOHATHSAMH. TMEPBOOOpA3Hast, ONPEACTEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC JIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gpopmyne Herorona-JIeliOnuna;

HAXOAWTh MJIOMWAAH TUIOCKUX QUTYDP U OOBEMBI TEN ¢ TOMOLIBI) HHTETPANIA,;

UMETh TPEIACTABICHUE O MATEeMAaTHYECKOM MOJCIMPOBAHMM HA TMPUMEPE
cocrapneHus M PepeHIaNIbHbIX YPABHEHUH,

pelaTh NPHUKIAIHBIE 337a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO W
(pM3NUECKOro XapakTepa, CpeACTBAMU MATEMATHUYECKOTO aHATTU3A.
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HEPABEHCTB

58

OCHOBHBIE METOJIbI PEILIECHUS
HppaLlOHAJIbHbBIX
HEPABEHCTB

59

OCHOBHBIE METOJIbI PELIECHUS
HMppaLlUOHAJIbHbBIX
HEPABEHCTB

60

OCHOBHBIE METOJIbI PEILIECHUS
HppaLlUOHAJIbHbBIX
HEPABEHCTB

61

I'padudeckue MeTobI
pelIeHus] UPPALMOHATIBHBIX
YpaBHEHUI

62

I'padudeckue MeTo b
pelIeHus: UPPAMOHATIBHBIX
YpPaBHEHUI

63

I'padudeckue MeTo B
pelIeHus MOKa3aTeTbHBIX
YpPaBHEHUI

64

I'padudeckue MeToBI
pelIeHus: MOKa3aTeTbHBIX
HEPABEHCTB

65

I'padudeckue MeTo b
peLeHus JorapupMIHIECKUX
YpPaBHEHUI

66

I'padudeckue MeTo B
peLeHus JorapuQMIHIECKUX
HEPaBEHCTB




67

I'padudeckue MeTo B
peLeHus JorapupMIHIECKUX
HEPaBEHCTB

68

I'paduaeckue MeToBI
peLIeHHs MTOKAa3aTeIbHbIX U
JOrapuPpMIIECKUX
YpPaBHEHUI

69

I'paduaeckue MeTo B
peLIeHHs MTOKAa3aTebHbIX U
JOrapuPpMHIECKUX
YpaBHEHUI

70

I'padudeckue MeTobI
peLIeHHs MTOKAa3aTebHbIX U
JOrapuPpMHIECKUX
HEPaBEHCTB

71

I'padudeckue MeTo b
peLIeHHs MTOKAa3aTeIbHbIX U
JOrapuPpMHUECKUX
HEPaBEHCTB

72

KontponbHas padora:
"HppauuoHaibHbIe,
MOKa3aTeJIbHBIE U
JorapupmMyecKue
HepaBeHcTBa"

73

KommnekcHblie uncna.
AnreOpanyeckast u
TPUTOHOMETPUYECKAsT
(hopMBI 3amTUCH
KOMIUTIEKCHOTO YHCIIa










CHUCTEMBI U CUCTCMBI-
CJIICACTBUA

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIeICTBUS

95

OcHOBHbIE METO/IbI PELIEHNUs
CHUCTEM U COBOKYIHOCTEN
paLMOHANBHBIX YPABHEHUN

96

OcHOBHbIE METO/IbI PELIEHNUs
CHUCTEM U COBOKYIHOCTEN
HPPaLMOHAIbHBIX
YpaBHEHUI

97

OcHOBHbIE METO/bI PELIEHHUs
CHUCTEM U COBOKYITHOCTEN
MOKA3aTeNIbHBIX YPABHEHUI

98

OcHOBHbIE METO/IbI PELIEHNUs
CHUCTEM U COBOKYITHOCTEN
MOKA3aTeNbHBIX YPABHEHUI

99

OcHOBHbIE METOIbI pPELIEHNUs
CHUCTEM U COBOKYITHOCTEH
JOrapuPpMHIECKUX
YpaBHEHUI

100

OcHOBHbIE METOIbI pPeLIEHNUs
CHUCTEM U COBOKYIHOCTEN
JOrapuPpMIIECKUX
YpPaBHEHUI

101

IIpumenenue cucrem k




PEHICHUIO MATEMATHYCCKUX
3a71a4 v 33134 U3 PasIHuHbIX
o0JacTeil HAayKH U peanbHOM
JKU3HU, UHTEPIIPETaLus
MOJIYYCHHBIX PE3YJIbTATOB

102

IIpumenenue cucrem k
PELIECHII0 MAaTEMATHIECKIX
3a/1a4 v 3a/1a4 U3 pa3InIHbIX
o0JacTeil HAayKH U peasbHOM
JKU3HH, HHTEPIPETALIUS
MOJIyY€HHBIX PE3yJIbTaTOB

103

IIpumenenune HEPaBEHCTB K
pELIeHNI0 MaTEMaTUYECKUX
3a/1a4 1 3a/1a4 U3 Pa3IuyHbIX
o0JacTeil HayKH U peasbHOM
JKU3HU, UHTEepIpeTanus
MOJIyYEHHBIX Pe3yJIbTaTOB

104

KontponbHas padora:
"CuctemMsbl paliOHAIbHBIX,
UpPPaMOHATBHBIX
MOKA3aTeJIbHbIX U
JOrapuPpMHIECKUX
ypaBHeHM"

105

PanyonanbHble ypaBHEHUS C
napameTpamu

106

PaunoHasnbHble HEpABEHCTBA
C mapameTpamMu

107

PaunoHanbHbIE CUCTEMBI C
napaMmeTpamu










126

[TosTopenue, obo0ImeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"Hepasencraa"

127

[TosTOpenue, obobImeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"ITpousBoaHas u eé
npuMeHeHue"

128

[TosTopenue, obo0IeHue,
CHCTEeMAaTH3aLHs 3HAHUH:
"ITpousBoaHas u eé
npyUMeHeHue"

129

ITosTOpenue, obobmeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"ITpousBoaHas u eé
npuMeHeHue"

130

[TosTOpenue, obobImeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"HuTerpan u ero
npuMeHeHue"

131

ITosTOpenue, obobImeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"®yaKaun"

132

[TosTopenue, obobImeHue,
CHCTEeMAaTH3aLNs 3HAHUH:
"®yakaun"

133

[TosTOpeHnue, oboldIeHwHE,
CHCTEeMAaTH3aLNs 3HAHUH:
"®yakaun"




HTtorosast KOHTpOJbHAA

134 1 1
pabota
135 HTtorosast KOHTpOJbHAA 1 1
pabota
136 [TosTOpenue, obobImeHue, !
CHCTEeMAaTH3aL1sl 3HAHUH
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