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HOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kype «Anrebpa W Havajga MaTeMaTHYECKOTrO aHAIM3a» SIBIISACTCS
OJIHAM W3 HauOOoJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro oOmero oOpa3oBaHMS,
NOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECNEUMBAECT WHCTPYMEHTAIBHYIO Oazy uis
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, & ¢ APYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YYarOIUXCs HA YPOBHE, HEOOXOAMMOM
JUISL OCBOEHUSI MTHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M IPYIHX
JUCIMIUIMH. B paMkax MaHHOro y4eOHOro Kypca oOydYarouIuecs OBJIAJCBAIOT
YHUBEPCATBHBIM  SI3IKOM COBPEMECHHOH HAyKH, KOTOpas (POpPMYyIHpPYeET CBOU
JOCTUKEHHSI B MaTEMaTH4eCKOU (hopme.

VY4eOHblli Kypc aireOpel M HayaJl MAaTEMaTUYECKOrO AHAIM3a 3aKJIaJbIBACT
OCHOBY JIJIl YCICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMUU, OWOJIOTHH,
NOHWMAaHWS OCHOBHBIX TEHACHUMI Pa3BUTUSI SKOHOMHKH U OOLICCTBEHHOW JKU3HH,
NO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX W KOMITBEOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO MCIOJB30BaTh MX AJIs JaJbHEHIIEro oOpa3oBaHUsS W B
NOBCEIHEBHOM >KM3HH. B TO ke Bpemsi OBIajcHHE AOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMH KOHCTPYKLMSMHU anreOpsl M MaTeMaTU4YeCKOro aHajin3a pa3BUBACT
YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS C MOMOINBIO MHAYKIMH W PacCy>kKaaTh AEAYKTUBHO, UCIOJIb30BATh
0000IIEHHE W KOHKPETU3aluuio, aOCTParupoOBaHWE M AHAIIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTHUYECKOE MBILICHUE.

B xone uzyueHus yueOHOro kypca «Anredpa W Havalla MaTeMaTUYeCKOro
aHasM3a» 00YYarOIIMECS TMOJYYArOT HOBBIA OMBIT PEIICHWS MPUKIAAHBIX 3a4ad,
CaMOCTOSITENTILHOTO MOCTPOEHUSI MATEMATUYECKUX MOJEIECH pEealIbHbIX CUTYallWH,
WUHTEPIPETALMKA  TOJYYCHHBIX  PEUICHMNA, 3HAKOMATCS € MPUMEPAMHU
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W  HMCKYCCTBE, C
BBIIAFOIIUMUCS MATEMATUYECKAMHU OTKPBITHSIMA M UX ABTOPAMH.

Y4eOHblli Kypc O0JIAJacT 3HAYATEIBHBIM BOCHMTATEIBHBIM MOTCHIIHAJIOM,
KOTOPBI peau3yeTcs Kak 4Yepe3 YYeOHbId Marepual, CHocOOCTBYHOLIUI
(OPMUPOBAHMIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuuPpuky ydeOHOM
JEATENBHOCTH, TPeOYOMICH MNPOAOKUTEILHON — KOHIIEHTPALMM  BHUMAaHMUS,
CaMOCTOSITEIBHOCTH, AKKypPaTHOCTM M OTBETCTBEHHOCTH 34  TOJYYCHHBIN
pE3yJIbTar.

B ocHoBe wmeTomukm oOyueHus anreOpe M HavaJlaM MAaTE€MaTHYECKOro
aHaJIn3a JEKAT ACITETbHOCTHBIN MPUHIUN 00YUYCHHSI.

B crpyktype yueOHOro kypca «Asrebpa M Hayaja MareMaTHYeCKOro
aHaJIN3a» BBIACTIEHBI CIEAYIONIME COAEPKATEIBHO-METOANYECKAE TMHUU: «Uuca
Y BBIYUCIICHUS, «DyHKIMK U rpadukny, « YpaBHEHUS U HEPABEHCTBA», «Havana
MaTeMaTHYECKOr0  aHamm3a», «MHOeCcTBAa M JIOTUKa». Bce  OCHOBHBIE



COJEPKATENILHO-METOIMYECKUE JIMHUM HW3Y4YalOTCs Ha MPOTSHKEHUM JABYX JIET
0oOy4eHHs Ha YPOBHE CPEIHEro oOMEro oO0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
ApYyr Apyra U MOCTENEHHO HACHIASCh HOBBIMU TeMaMHU M pazzeiamu. [laHHBbIH
yueOHbI KypC SBJSIETCSI MHTETPATUBHBIM, TOCKOJIbBKY OOBEIUHSIET B cede
COJICPKAHUE HECKOJbKMX MAaTeMaTUYeCKUX MUCIMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATUUYECKUN aHaIM3, TEOPHs MHOKECTB, MaTeMaThdeckas
noruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAACBAlOT BcE Oosee
HIMPOKUM MAT€MaTHUYECKUM allaparoM, Y HUX MOCIEA0BATENbHO (GOPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUYECKYIO MOJENb peaibHOU
CUTYyallUU, MPUMEHSITh 3HAHUS, MMOJIyYEHHBIE MPU MU3YUYCHUM y4eOHOTo Kypca, AJs
pELICHUs CAaMOCTOSATENLHO C(OPMYIMPOBAHHON MAaTEMAaTUUECKOM 3a1auu, a 3aTeM
MHTEPIPETHPOBATEL CBOW OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUSL «UKcna ¥ BBIYMCICHUS» 3aBEpIIacT
(OpMHUPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCE, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001IEro oopazoBaHus. Ha ypoBHE cpeHEro 00UIero
oOpazoBaHust 0co00€  BHUMaHHME  yAensAeTcs  (POPMHPOBAHMIO  HABBIKOB
PaLMOHATIBHBIX BBIYMCIACHUN, BKIIOYAIOMIMX B C€Osl MCMOJIb30BAHUE PA3TUUYHBIX
dopM 3amucu uyuciia, YMEHHE JeNaTh MPUKUAKY, BBIMOJHATH MNPUOIMKEHHBIE
BBIUMCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAKECHHUS, padoTaTh ¢ MaTEeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIC OOYyYalOIIMMCs MHOKECTBA HATYPAJIbHBIX, LEJbIX,
pPaLMOHAJBHBIX U JEHCTBUTENIBHBIX  YMCET  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX 4MCEl. B  KaKIOM M3 O3TUX MHOXKECTB PaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puyeckue 3aJaud W OMNepaluu: ACJCHUE HaleNo,
OMEPUPOBAHUE OCTATKAMU HA MHOXKECTBE LENBIX YUCEN, OCOObIE CBOWMCTBA
PaLMOHATIBHBIX U WPPALMOHAIBHBIX YUCEIN, apu(PMETUUECKUE OTNEpalliu, a TAKKE
U3BJICUEHUE KOPHS HATYPaJbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaropaps mocienoBareibHOMY PacIIMPEHUI0 KPyra MCHOJb3yEMbIX YHUCET U
3HAaKOMCTBY C BO3MOXKHOCTSIMU MX MPUMEHEHUs Jis PEIICHUsS PA3IMYHbIX 3a1a4
dopMUpYyETCSl MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAYKW U €€ PO B
NOCTPOCHUM MOJIENIEH peaibHOr0 MUpa, HIMPOKO MCIOJIb3YIOTCS 0000IIEeHNE U
KOHKpPETHU3aLMs.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHMs Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs, MOCKOIBKY B KaXKIOM
paznene llporpaMMbl MPeIyCMOTPEHO PEHICHUE COOTBETCTBYIOUIMX 3anady. B
pe3ynbrare OOy4YaroIIMECs OBJAJEBAIOT PA3IMUYHBIMA  METOJAMU  PELICHMUS
pPaLMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHWI, HEPABEHCTB W CUCTEM, a TaKXKe 3ajad,
coJepKalux napaMeTpol. [lonydeHHbIE YMEHHUS IIMPOKO MCIOJB3YIOTCS MpPU
ucciea0BaHNK (QYHKIUNA ¢ TOMOIIBIO MPOU3BOJHOM, NPU PEIICHUM TPUKIATHBIX



3a/1a4 ¥ 33]1a4 HA HaXOXKICHUE HAMOOJIbIIMX U HAMMEHBINUX 3HAYEHUH (YHKLIHW.
JlaHHas coxeprKarenbHas TUHKUS BKIKOYACT B ce0d TakKe (POPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  QopmynaM, nOpeoOpa3oBaHUs  PALMOHAIBHBIX,
WUPPAUMOHATIBHBIX W TPUTOHOMETPHUUYECKUX BBIPAKCHHNA, a TAKKE BBIPAKCHHIA,
COJEPKALIMX CTENEHU M JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
Marepuana NPOUCXOAMT  JajbHEHIIee  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0ydarommxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykneHud, paboTbl ¢ CHMBOJIBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHMJIE PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI s  PCIICHHS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArsSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKAs JHHHS «DyHKIMM W TpaduKkm» TECHO
NEPEIJIETACTCS ¢ APYTHMH JIMHUSAMHU Y4YEOHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33Ja€T NOCIEA0BATENBHOCTE U3YUEHHs MaTepuana. M3yuenue cTeneHHow,
NOKa3aTeNbHOM, JIOTapU(PMUIECKONH U TPUTOHOMETPUUYECKUX (PYHKLIMNA, NX CBOHCTB
U rpauKOB, UCTIOIB30BAHUE (PYHKLIMK IS PEIICHUS 3aAa4 U3 APYTHX Y4COHBIX
OPEIMETOB U PEATbHOM JKU3HM TECHO CBSA3AHO KAK C MAaTEeMATHYECKUM aHAIIM30M,
TaK W C PELICHHEM YPaBHECHWH M HepaBeHCTB. [Ipum 3TOM OGosibIIOE BHUMAHHWE
yaenseTcss GOpMUPOBAHUIO YMEHUS BBIPAKaTh (POPMYJaMHU 3aBUCUMOCTH MEXKITY
PA3IMYHBIMKA BEIMYMHAMM, HCCIIECNOBATh MOJYYCHHbIE (PYHKIMW, CTPOUTH HX
rpaduku. Marepuan 3Toil CoAep/KaTeIbHON TUHUN HAIEJICH HAa PAa3BUTHUE YMECHMIMA
YU HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBHCUMOCTH MEXAY BEIUYMHAMH B
pPa3NIAYHON (OpME: AHATUTHYECKOH, rpaduyeckoil W CI0BeCHOH. Ero msydenme
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIIEHHS, CHOCOOHOCTH K
00O0OIIECHNIO M KOHKPETU3AIUHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMs «Hauanma MaremaTtmyeckoro aHaau3a» MO3BOJISET
CYLICCTBEHHO PACHIMPUTh KPYI KaK MareéMaTW4yeCKUX, TaK W MPUKIAJHBIX 3ajady,
JOCTYMHBIX OOy4YarOIUMCs, TaK KaK Y HUX TNOSBISIETCS BO3MOKHOCTh CTPOMTH
rpa@uKku CIOKHBIX (PYHKUMNA, ONPEAcnsATh WX HAWOOJbLUIME W HAMMEHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAA (GUIYyp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOpEHUs mpoueccoB. JlaHHas coxaepkarenbHas JIMHUAS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPeaTbHBIX CUTYalui,
NO3BOJIICT HAXOAUTh HAWIYYIIEC PEUICHHE B MPUKIAAHBIX, B TOM YHCIE
COLMATBHO-3KOHOMUYECKHUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO
aHaJiM3a CIOCOOCTBYET Pa3BUTHIO AOCTPAKTHOTO, (OPMATBHO-JIOTMYECKOTO W
KPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHUIO YMEHHIA PaclO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHKM B HAyKe, TEXHUKE W MCKycCTBE. OOydaromuMecs Y3HAKT O



BBIIAIOLIMXCS PE3yJibTaTaxX, MOJyUYEHHBIX B XOJE Pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOPaX.

CopepxarenpHO-MeTONYECKAs JIMHAS «MHOMKECTBA M JIOTWKA» BKJIFOYACT B
ceOsl DJIEMEHTbl TEOPUM MHOKECTB M MATEMAaTUYECKOW JIOTMKH. TeopeTmKo-
MHO>KE€CTBEHHBIE MTPEICTABICHHS POHU3BIBAOT BECh KYPC IIKOJIBHOM MAaTEMATHUKH
W TpeyIaraloT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBCAMHSIOIMI BCE pa3Acibl
MaTeMaTHKd W €€ MPUIOKEHHWA, OHM CBS3BIBAOT PA3HBIE MATEMATHYECKUE
JUCLMIUIMHBL M WX MNPWIOKEHHs B €AuHOoe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTb  OOyYaromIeMycCsi TOHMMAaThb TEOPETUKO-MHOKECTBEHHBIH — SI3BIK
COBPEMEHHOW MATeMAaTUKH W MCIOJB30BATh €r0 JJIsi BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM MPU3HAKOM MATE€MaTHKM KaK HAyKH CIEAyeT MNpu3HaTh
CBOUCTBEHHYK) €l CTpOrocTh OOOCHOBAaHWI M CJEAOBAHUE OMPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTAMU
MAaTEMaTHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBILUICHUS
00y4aroImmxcsl, MO3BOISET UM CTPOUTH CBOM PACCY>KICHUSI HA OCHOBE JIOTHYECKUAX
npaBul, GOPMUPYET HABBIKM KPUTUUECKOTO MBILIJICHUSI.

B yueOHOM Kypce «AnreObpa M Hayaga MaTreMaTHYECKOTO AaHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACITUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJENCH peanbHBIX
CUTyalMii, WCCICNOBAHUS 3TUX MOJCIEH C MOMOUIBK ammapara anreOpsl |
MAaTEMaTHYECKOTO aHa/In3a, WHTEPIPETALMM MOJYUYECHHBIX Pe3yabTaroB. Takue
3a/1aHUs BIUIETEHBI B KAKABIH U3 PA3AEIOB MPOTrPaMMBl, MOCKOJIBKY BECH MaTepUa
y4eOHOr0 Kypca IIHUPOKO MCHOJB3YETCS Al PEICHUS NMPUKIAIHBIX 3amad. [lpm
PELICHUM  pealbHBIX  MPAKTUYECKUX  334a4  OOydarouMecss  pa3BUBAIOT
HAOOIATENIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIOJIb30BATh  aHAJIOTWI0, 00000IaTh W KOHKPETH3UPOBaTh  MPoOieMy.
JleaTenpHOCTh MO  (POPMHPOBAHUIO HABBIKOB PEIICHUS NPHUKIAIHBIX 3a7a4
OPraHM3yeTCs B MPOLECCE U3YUEHHS BCEX TEM YUeOHOT0 Kypca « Anredpa 1 Havana
MaTEMATHYECKOTO aHATTA3A.

Ha wsyuenmne yueOHOro kypca «AnreOpa W Hayajla MaT€MaTUYeCKOro
aHanm3a» otBoanTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Hepento), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Yucnaa v BBIYUCTCHUS

PanmonanbHbpie uncia. OOBIKHOBEHHBIE W JIECATHYHBIE IPOOM, MPOLICHTHI,
OECKOHEUHBIE MEpHOANYEcKre apoOu. [lpumeHeHne npoOeil U MPOUEHTOB MAJs
PELICHNS MPUKIIAAHBIX 3a1a9 U3 PA3JIMYHBIX OTPACIIEW 3HAHUNA U PEAIbHOM JKU3HH.

JleficTBUTENBHBIE 4ucCla. PanuoHalbHBIE W HMpPpAlMOHAIIBHBIE  YHCIIA.
ApupMETHUECKHE  ONEpallikd  C  JCHCTBUTEIBHBIMKM — 4YuClIaMd.  MonyJib
JEHUCTBUTENLHOTO YMCIA U €ro CBOWCTBA. [IpuONMKEHHbBIE BBEIYMCIICHHUS, MTPaBUiia
OKpPYIJICHUS, IPUKUIKA U OLIEHKA PE3YIbTaTa BEIYMCIIEHHN.

Crenenp ¢ nensiM  nokaszareneM. buHom  Herotona. Hcnosb3oBanue
NOAXOAIICH (POPMBI 3aNMCH ACHCTBATEIBHBIX YACEN JJISl PEIICHUS] TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHUECKHI KOPEHBb HATYPATIbHOW CTENIEHH U €70 CBOWCTRA.

CreneHp € palMOHANIBHBIM TIOKA3aTeNeM W €€ CBOWMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

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

CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC M aPKTAHIE€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa W TOXKACCTBEHHBIE MPEOOpa3oBaHMs. YPAaBHEHHE, KOPCHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUS W YPAaBHEHMA-CICACTBUA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEUICHHS LEBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpaBeHCTB. MHOrOWIEHB OT OAHOW NEpPEeMEHHON. [lelleHrWe MHOro4jieHa Ha
MHOro4jieH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢ LENBIMU
koa(ppuuuentamu. Teopema Buera.

[TpeoOpa3oBaHust YNCITOBBIX BBIPAKCHHMA, CONEPKAMX CTENEHU U KOPHH.

HppanmonanbHbie VPaBHEHHS. OCHOBHBIE METOBI pemenus
UppaLMOHAIBHBIX YPABHEHUIA.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHHs IMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(pMBbL.

Jlorapugmuueckue ypaBHEHMUSI. OCHOBHbBIE METO/IbI peuieHus
J0rapu(pMUUECKUX YPABHEHUIA.

OCHOBHBIE TPUTOHOMETPAYECKUE (OpMyJIBL [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHU . PElIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pewienne cucreM JHMHEHHBIX ypaBHEHHMI. Marpuna CHUCTEMBI JTUHEHHBIX
ypaBHCHM. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOWCTBA, BBIYMCIICHUE €r0 3HAYCHMS, TPUMECHEHUE ONPEIACIUTENS Ul PEIICHUS
CUCTEMBI JIMHEHHBIX YpaBHEHUWH. PellcHMEe NpPUKIAagHBIX 334a4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHWH. HccnegoBaHue MMOCTPOCHHON MOAEIH C
NOMOUIBK MAaTPUL U ONPEACTUTENEH.

[TocTpocHHe MareMaTH4eCKUX MOJACTEH PEaJbHOW CHUTYAlMH € TMOMOIIBIO
YpaBHCHUNA W HEPaBEHCTB. [IpuMEHEHNE YpAaBHEHWI W HEPABEHCTB K PELICHUIO
MAaTEMaTHYECKAX 3a1a4 M 33]a4 M3 Pa3IM4HbIX OO0JIACTEH HAYKW W PEaNbHOMN
YKU3HU.

DyHKIHMU H rpapuKH

OyHkuus, crnocoOel 3agaHus (yHKOUM. B3aumHO oOpartHble (PyHKLIWW.
Komnozummss ¢ynkumidi. 'papuk  QyHKOMH. DOneMeHTapHble TPeoOpa3oBaHuUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMexxyTKHM 3HAKOMOCTOSHCTBA. YETHBIE M HeuéTHhIE PyHKIMU. [lepruoanueckue
¢yHkumun. [IpoMexyTKn MOHOTOHHOCTM (PyHKUMH. MakCUMyMbl B MHUHHMYMBI
¢dyHkuu. Haubompiee 1 HaMMEHbIIEE 3HAYCHUS (DYHKIIMHA HA TPOMEKYTKE.

Jlunelinas, kBaapatuyHas W JAPOOHO-MHEHHAs (PYHKIMU. DJEMEHTaApHOE
WCCJICIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIEIbIM MOKa3areneM. E€ cBolcTBa 1
rpajuk. CpoiicTBa M rpaQuKk KOpHS N-OH CTENeHM Kak (PyHKOmMM OOpaTHOM
CTEIECHHU C HATYPAJIbHBIM MMOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUMH A1 PEUICHUS] YPABHEHUIA.

TpUroHOMETpUYECKAsT OKPYXKHOCTb, ONPEICICHHE TPUTOHOMETPUYECCKHUX
(P)YHKLMIA YUCIIOBOTO APIryMEHTA.

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

Havana maremaTnyeckoro anajamusa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCIAEAOBATENbHOCTEH. Mertoa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE U OrpaHUYECHHBIC
NOCIEA0BATENBHOCTH. MCTOpHST BO3HUKHOBEHUS MAT€MAaTHUYECKOTO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudpmeTrUEcKas U TEOMETPUYECKAs MPOrpeccur. beckoHeyHo yOrIBaromas
reomeTprueckas nporpeccus. Cymma O€CKOHEYHO YOBIBAKOIICH M€OMETPUUYECCKOM
pOrpeccruy. JIMHENHBIN U 3KCITOHEHIMAIBHBINA pocT. Yucio €. GopMyna Cl0KHBIX
OPOUEHTOB. MCHOJIb30BaHME MPOrPECCUU  AJIsi  PELICHUS pPeajbHBIX — 3a7a4
NPUKIIATHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX CBOWCTBA. TOUKM paspbiBa. ACHUMOTOTHI
rpadpukoB ¢yHkumii. CBoiicTBa (PyHKIMI HENPEPBIBHBIX Ha OTpe3ke. Merton
MHTEPBAIOB [UISl PELICHWS HEPABEHCTB. [IpUMEHEHHE CBOMCTB HEMPEPBIBHBIX
(YHKLMIA [UTs pelIeHrs 3a1a4.

[lepBas u BTOpas npon3BoAHble QyHKIMU. ONpeacieHne, reOMETPUYECKUAN 1
(pU3nYECKUil CMBICI MPOU3BOIHON. YPaBHEHHE KacaTenbHON K rpaduky QyHKIUN.

[Tpon3BomHbie  anmeMeHTapHbiX — (yHkumid.  [lpoW3BomHas  CyMMBI,
MPOU3BEICHUS, YACTHOTO W KOMIO3UINK (PYHKLIWNA.

MHoKecTBa U JIOTHKA

MHOXKECTBO, ONEpanuu HajJg MHOXKECTBAMM M HMX CBOMCTBA. Jlnarpammbl
Onnepa—Benna. [IpuMeHEHME  TEOPETUKO-MHOMXKECTBEHHOTO — anmapara  Juis
ONMCAHMS PEATBHBIX MPOLECCOB M SBJICHWNA, NPU PEIICHUHM 3a1a4 HM3 JPYTUX
Y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEICTBUE,
JIOKA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KVIACC

Yucaa v BBIYUCTCHUS

Harypanbnblie u uensie uucna. [IpuMEHEHNE NMPU3HAKOB ACIMMOCTH LENBIX
yucen, HauOonpmui oOmui aenurens (namee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB mo Moayiito, aroputMa EBkiuaa ajis pemeHus
3a/1a4 B LETBIX YUCIIAX.

KommnekcHeie uucna. AnreOpanueckas M TPUTOHOMETpUYECKas (OPMBI
3aMACA KOMIUIEKCHOTO 4HMCla. APUPMETHYECKUE OMNEpali € KOMIUJIEKCHBIMA
yuciamu. M300pakKeHUE KOMIUIEKCHBIX YHMCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-0ii CTENEHU U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUICKCHBIX YMCEN JUIsl PEIICHUS (PU3MUECKAX U TEOMETPUUECKHX 3a1a4.

YpaBHeHHS U HEPABEHCTBA

Cuctema W COBOKYIIHOCTh YPAaBHCHHWHA MW HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT100p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHWHA € MOMOLIBIO
TPUTOHOMETPHYUECKON OKPY>KHOCTH. PelieHre TpPUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS MMOKA3aTeIbHBIX W JIOTAPUPMUUYECCKHX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEUICHHS CHCTEM W COBOKYMHOCTEH pPalMOHAIBHBIX,
VUPPALMOHATIBHBIX, MOKA3ATENbHBIX U TOTAPU(PMUUECCKUX YPABHEHUIA.

YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MMAPAMETPAMMU.



[IpumMeHeHHEe  ypaBHECHWH, CHCTEM W HEPABEHCTB K  PELICHUIO
MAaTEMaTHYECKAX 3a1a4 M 33]a4 M3 Pa3IM4HbIX OO0JIACTEH HAYKW W PEaNbHOMN
YKU3HU, MHTEPIPETALMs IOTYUYEHHBIX PE3YJIBTATOB.

DyHKIHMH U rpaduKH

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

TpuronomeTpuueckue QyHKIMU, UX CBOHCTBA U rpaduKy.

['padmueckne METONMBI pEUICHHsS YPABHEHW M HEPABEHCTB. [ 'paduueckue
METO/IbI PELICHHUS 33124 C TapaMEeTPaMHU.

Hcnonb3oBanne rpadpukoB (QyHKOMNA i1 KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAKOT MPH PEUICHWH 330a4 U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATTbHON YKU3HH.

Havana maremaTnyeckoro anajamusa

[TpuMeHEHHE MPOU3BOJHON K MCCIICAOBAHAIO (DYHKIIMI HA MOHOTOHHOCTh W
3KCTpeMyMbl.  HaxokneHue  HamOONblIEro W HAMMEHBIIETO  3HAYCHHMN
HENPEPBIBHON (DYHKIMHM HA OTPE3KE.

[IpuMeHeHHEe NPOU3BOAHON JUIsl HAXOXKICHUS HAWIYYIIECrOo PEIICHHWS B
OPUKJIAJHBIX 3a7a4ax, JUIsl ONPEICICHHS CKOPOCTM M YCKOPEHHs MpOLEcCa,
3aIaHHOTO (POPMYJIOi WA rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpasHbie
AJNIEMEHTapHBIX PyHKIMN. [[paBuiia HaX0KIEHUS IEPBOOOPA3HBIX.

Hnarerpain. I'eomerpuyeckuit CMBICIT MHTErpaa. Brranciienue
onpeaenéHHoro uurerpaia no ¢popmyse Hetorona-JlelOnuna.

[IpumMeHeHne WHTETpajia Al HAXOXKACHUS IUIOMAACH TIIOCKUX (uryp u
00BEMOB FEOMETPUUECKHX TEJT.

[Tpumepbl pemiennii  nupdepeHIMATBHBIX ypaBHEHWH. Maremarndeckoe
MOJECIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  au(PepeHIMaTBHBIX
YPaBHEHU.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA 151 HAYAJIA MATEMATHYECKOI'O AHAJINU3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHKA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YlI€Ha  POCCHMCKOro  OOWIECTBA,  NPEACTABICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpPOLEAYyp TPaKIAHCKOTO OOMmEecTBa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMHM B COOTBETCTBUM C HX
(YHKIMAMHY W HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

c(hOPMUPOBAHHOCTh POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLUJIOMY M HACTOSIIEMY POCCUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUUCKUX MATEMATHKOB M POCCUICKON MaTEMAaTHYECKOM IIKOJIBL,
UCMOJb30BAHUE 3TUX JOCTIKEHUI B JAPYIrUX HayKax, TEXHOJOrusX, cepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(pOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMECHECHUEM JIOCTHXKEHUI HAyKW W JACITEIbHOCTBIO YYEHOTO, OCO3HAHWE
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLICHWE K MUPY, BKIIOYAs ICTETHKY MATEMATHUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHUNA, PACCYXACHHUNA, BOCIPUUMYNBOCTD
K MaTeMaTH4YE€CKUM aCMEKTaM Pa3IMuHbIX BUIAOB UCKYCCTBA,

S) pu3nueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTAHUWE, COAJAHCUPOBAHHBIA PEXUM 3aHATHNA WU
OTJIbIXa, PeryysipHas Qu3nueckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENIBHOCTBIO,

6) TPy10BOT0 BOCIMTAHUSL:

FOTOBHOCTb K TPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3nmuuHbiM  cepaM  TPO(ECCHOHANIBHOM  ACATENIBHOCTH,  CBA3AHHBIM  C
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U Peau30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,



FOTOBHOCTb M CIOCOOHOCTH K  MATeMaTH4eCKOMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HW, TOTOBHOCTH K AKTUBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIBTYpbl, TIOHAMAHWUE BIMSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
CpeIbl, OCO3HAHKE TTO00ATBHOIO XapaKTEPa SKOJIOTHYECKUAX TPOOIIEM, OPUEHTALUS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA [N peuieHus 3a1ad B o0nactu
OKPYXKAIOLIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUN JUIsl OKPY KArOLIEH CPenpl;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MAaTeEMaTHYECKO HayKH Kak c(epbl YEIOBEUYECKOM MACATECIBbHOCTH, 3TANoOB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKH M MaTeMATUYECKOW KyJIbTYypOl Kak CpEICTBOM NO3HAHHMS MHpA,
TOTOBHOCTb OCYILECTBIIATh NPOCKTHYID W HCCIECAOBATENBCKYHO JIEATEIbHOCTD
WHAMBHAYAILHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jjornyeckue aeiicreus:

BBISBIIAT M XAPAKTEPHU30BATH CYIICCTBEHHBIE NPU3HAKM MATEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUS 17151 0000UICHHS U CPABHEHMSI, KPUTEPHUX TPOBOAMMOIO aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJMpPOBaTh W  MPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIE,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKICHUAX, MPEAIaraTb KPUTCPUU AJIs
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHIAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSITENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPAMBATh aPTYMEHTALMIO, TPUBONTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS M BBIBOJIBI,

BbIOMpaTh Crmoco0 pelicHust ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPHEB).



ba3oBbie uccienoBarenbckue aeiicTBus:

UCMOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUI WHCTPYMEHT IMO3HAHWS,
(GopMymupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO MO3HLIMI0, MHEHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATEILHO (POPMYJIMPOBATh OOOOIICHHUS W BBIBOJBI MO PE3YJIbTATaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATE A€(PUIUTEl MTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALMIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPpUUECKH,

OLICHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTEHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KIEHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMi - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS M0 XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0J€ OOCY>KIEHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYXAACMOH TEMBI,
npoOJieMbl, pPEIacMON 3adauv, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOM CYKACHHSA C CY)KACHUAMH APYIUX YYaCTHUKOB
auanmora, 0OOHApyXMBaTh PA3JIMUME M CXOACTBO MO3ULMM, B KOPPEKTHOWH (opme
(opMyITUPOBATh PA3HOIIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
MPE3CHTAIMK U OCOOEHHOCTEH ayIMTOPUHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS



Camoopranusanusi:

COCTaBJIAITh IJIaH, AITOPATM PEIICHMS 3a/1a4M, BEIOMPATh CIIOCOO PEUICHHS C
YUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:

BIQJCTh  HABBIKAMM  MO3HABATEIBHOH  peuekcMH Kak  OCO3HAHUS
COBEpIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLECca W Pe3ysbTrara pPEIIeHUs
MaTEMATHYECKOM 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELICHHUA 3a/a4M,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUAM, OOBSACHATH PUYHHBI
JOCTUKCHHSI MJTM HEAOCTHKECHHUSI PE3YJIbTATOB ACATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/IbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEHICHWMH Y4YeOHBIX 3aJay, NOPUHAMATh LEllb COBMECTHOH
JEATENILHOCTH, TUIAHWPOBATh OPraHM3aLMI0 COBMECTHON pabOThI, pPaclpencisaTh
BUJIbI  paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (00CY>KAcHHs, OOMEH MHEHMWIA,
«MO3rOBBIE IITYPMBI» W  WHBIC), BBINOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBUS C JAPYTMMU WICHAMH KOMAHJbI, OLICHHWBATH
Ka4eCTBO CBOEIO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 10 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAC
MPEAMETHBIE PE3YJIBTAThl IO OTACIIBHBIM T€MaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucaa v BBIYUCTCHUS:

CBOOOJTHO OMEPUPOBATh MOHATHIMH. PAIMOHAJILHOE YHCIIO, OCCKOHEYHAs
NEPUOINYECKast ApoOb, TPOLEHTHI, HWPPALMOHAIBHOE YUCI0, MHOXECTBA
PAUMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb ACHCTBUTEIIBHOTO YKCIIA,

NPUMEHATH JpOOM M TPOUEHTHI JUIsl PEUICHHS MNPUKIAJAHBIX 3aJa4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON KU3HU,

MPUMEHSTH MPUONKEHHBIE BEIUMCIICHUS, TPABUJIA OKPYIJICHUS, TPUKUAIKY U
OLICHKY pe3yJIbTara BEIYNUCIICHUI,



CBOOOJHO ONEPUPOBATH TOHATHUEM: CTEMNEHb C IEJbIM OKAa3aTeleM,
UCIOJB30BaTh MOAXOAAINY0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN IS PEMICHUS
MPAKTUYECKUX 3124 W MTPEICTABIICHHUS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUN KOPEHb HATYyPaIbHOMN
CTEIIECHH,

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENEHD C PALMOHAIBHBIM MOKA3aTENEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. CHHYC, KOCHHYC, TAHT'€HC, KOTAHIEHC
YHCJIOBOI0 apryMeEHTa,

OIEPUPOBATEL MOHATHAMH. APKCHHYC, APKKOCHHYC W apPKTAHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIMEPUPOBATh MOHATHUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRO,
PABHOCUJILHBIC YPABHEHUS U YPABHEHUSA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATHh PA3JIMYHBIC METOMbl PEIICHUS PALMOHAIBHBIX W JPOOHO-
panvoOHANBHBIX YPAaBHEHHWH, NPUMEHATH METOJX WHTEPBAJIOB JUIA PEIICHUSA
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € MLedbiMU  KO3((PUUMEHTAaMU, KOPHH MHOTOYICHA, NPUMEHSTH
JEJIEHUE MHOTOYIEHA HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHU 3a1aY;

CBOOOJHO OMNEPUPOBATH MOHSATUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHWH,
MaTpuLa, ONPEAEIUTENh MATPULl 2 X 2 M €ro TEOMETPUYECKUI CMBICT,
MCITOJIB30BATh CBOMCTBA ONMPEAENUTENS 2 X 2 Ui BBIYUCIICHHMS €0 3HAYCHUS,
MPUMEHATE ONPEACIIUTENIM U PELICHUS CUCTEMBl JIMHEWHBIX YPaBHEHWH,
MOJIEJTAPOBATh PEAJIBHBIE CUTYAIlUH C MTOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
WCCIIENOBATH IOCTPOCHHBIE MOJEIA € TOMOIIBIO MATPULl U ONPEHACITUTEIIEH,
WHTEPIPETUPOBATH IMOIYYEHHBIA PE3ybTarT,

UCIOJb30BaTh CBOWCTBA JCHCTBMH C KOPHSAMH Ui MpeoOpa3oBaHMs
BBIPOKCHU,

BBITIOJTHATH MPE0OPa30BaHUs YACIIOBBIX BBIPAKECHUH, COAEPKAILMX CTEICHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOICTBa JaorapugmoB VTS npeoOpa3oBaHus
Jorapu(hpMUUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIbHBIE W
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PELICHHSI C MOMOIIBIO PABHOCHIIbHBIX
[IEPEXOI0B WA OCYILECTBIISAS IPOBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIIBI 1T TPEOOPa3OBaAHUS
TPUTOHOMETPAYECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATh MOHATHEM: TPUTOHOMETPHUYECKOE YPABHECHHE,
OPUMEHATh  HEOOXOauMbIE  (OPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA,

MOJICTTUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJCIIN C HCIIOJIB30BAHUEM anapara ajreopsi.

DOYyHKIHH ¥ rpaduKH:

CBOOOJHO OMEPUPOBATh MOHATHIMHA: (PYHKLHMS, CIOCOOBI 3a1anust (PyHKIMH,
B3aMMHO OOparHble (QYHKIUM, KoMmo3uuus (yHKouid, rpaduk QyHKIMY,
BBITIOJHATH 3JIEMEHTAPHBIE TPE0OPa3oBaHus IpapuKoB PyHKLHAI;

CBOOOJHO OIMEPUPOBATh MOHATUAMHU: O0JACTh OMPEACIEHHS M MHOXKECTBO
3HAUEHUI PYHKIMH, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh TOHATHIMH: YETHBIE M HEUYETHBIE (PyHKUMH,
NEPUOANYECKAC (PYHKIIMU, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBI U
MUHUMYMBl (PyHKIMM, HaumOOJbIIee M HAUMCEHBIIEE 3HAUYCHUE (YyHKIMU Ha
MPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATyPAIbHBIM U
LEJIBIM OKa3aTeneM, rpaQuk CTENEHHOW (YHKIHMH C HATYpPaJbHBIM M LEIbIM
nokasareynemM, rpaguk KOpHs N-0il CTENeHM Kak (PyHKIHMM OOpAaTHOW CTEMEHU C
HATYPAJIbHBIM MMOKA3aTEeNEM;

OMECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPaTUYHAs W JPOOHO-TMHEHHAs
()YHKLMH, BBIOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3aTreiabHas W Jorapupmuyeckas
(YHKIMH, WX CBOWCTBA W TrpaduKu, MCMONB30BaTh MX TPaUKH Uil PELICHHS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU. TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpEACTIEHNE TPUTOHOMETPUYECKHUX (DYHKIMIA YMCIIOBOTO apryMEHTA,

UCIOJIb30BaTh rpaguku (QYHKIMA 719 UCCIIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIECHUM 33a4 U3 IPYIMX YYEOHBIX MPEAMETOB M PEabHOMN
JKU3HU, BBIPAKATh (POPMYJIAMH 3aBUCUMOCTH MEXKTY BETMUMHAMM,

Havana maremMaTH4eckoro anaansa:

CBOOOJHO OMNEPUPOBATH MOHATHUAMH: apU(PMETHUECKAT M TEOMETPHUYECKAS
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS FT€OMETPUYECKAs MPOTPECCHs], TMHEHHBIN 1
AKCIMOHEHIMATIBHBIA poCT, (POPMYJIa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE,

UCMOJIb30BaTh MPOrPECCUU AJII PELICHUS PEAbHBIX 3a/1a4 MPUKIAAHOTO
Xapakrepa,



CBOOO/IHO ONEPUPOBATH MOHATHIMH: MMOCIEA0BATEILHOCT, CIOCOOBI 3a1aHUsI
[TOCJIEAOBATEIBHOCTEN, MOHOTOHHBIE W OrPaHUYEHHBIE [OCIENI0BATEIILHOCTH,
[IOHUMATh OCHOBBI 3apOXKIEHHs MAaTeMarTM4yecKoro aHajaM3a Kak aHajnsa
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATh TMOHATHUSAMHU. HEMNPEPBIBHbIE (PYHKIKW, TOYKH
pazpbiBa rpaduka pyHKIKMM, aCUMITOTHI Tpaduka QyHKINN,

CBOOOJHO ONEPUPOBATh MOHATUEM: (DYHKIMS, HEMPEPBIBHAS HA OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI ISl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATH TMOHATUSMU. TEPBas W BTOpas MNPOU3BOJIHBIC
(yHKIMH, KacaTenbHast K rpaguKy QyHKINW,

BBIYUCIIATE MMPOU3BOJHBIE CYMMBI, MPOU3BEAEHHUS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKLMI, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BATh TEOMETPUYECKUN M (DPU3UUECCKUH CMBIC MPOWU3BOJHON IS
pereHus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATH  MOHATHUSIMU.  MHOXKECTBO, OMNEpaluu  Hax
MHOXKECTBAMMU;

UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH arapar Ui ONMUCAHUs pPealbHbIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHAN 33124 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OINPEACTICHUE, TEOPEMA, YPABHECHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 00BEKTA, 10KA3aTENbCTBO, PABHOCHIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHiy oOyueHus B 11 kjacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJbTaThl IO OTACIBHBIM TEMaM paboueii mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucsia 1 BIYUCICHHS:

CBOOOJHO OMEpPUPOBATh TMOHATHUSMHU. HATYPAJIBHOE W LENOE YHUCIIO,
MHOXKECTBA HATYPAIBHBIX M LEJBIX YUCEN, WCIOIB30BaTh MPU3HAKK JETUMOCTH
uensix uncen, HOJ u HOK HaTypanbHBIX 4MCen As PEIUEHUs 33a4, TPUMEHSATH
anroput™ EBKkiuaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOAYJK), 3alKuChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATH MOHATHAMM. KOMIUIEKCHOE YHCJIO W MHOKECTBO
KOMIUICKCHBIX YHMCEJl, MPEACTABIATh KOMIUICKCHBIE YMCIa B alIreOpanyeckoi u
TPUTOHOMETPUYECKOH (POpPME, BBIMIOIHATE ApU(PMETHUECCKUE ONEPAIUN C HUMU U
n300paXkaTh HA KOOPAMHATHOMN MIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTENIbHBIE W
Jorapu(pMUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS C€  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBIATE OTOOp KOPHEH TNPH PELICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS;

CBOOOJHO OINEPUPOBATH TOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRO,
OPUMEHATh  HEoOXoaumble  (OPMYJIbI  JUIsl  PEIICHUS 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, MOKA3aTEbHBIX U
Jorapu(pmMUUECKUX YPABHEHH N HEPABEHCTB;

pewarb panuoHaIbHEIE, UppanoHaIbHBIE, [TOKa3aTEIbHEIE,
Jorapu(pMUUECKUEe UM TPUTOHOMETPHUYECKME YPAaBHEHUST M HEPABEHCTBA,
coJiepyKalle MOLYJIM U apameTpsl,

NPUMEHATH TpauUeCKUE METOIbI ISl PELICHUSI YPAaBHEHUI W HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTpaMy;

MOJICTTUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHUIO 3a1ayd,
UCCIICIOBATh MOCTPOCHHBIE MOJCIM C HKCIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIPETUPOBATH IMOJYYEHHBIN pe3yIbTar.

DYyHKIHH ¥ rpaduKH:

CTpOUTHh TpapuKh KOMNO3MIMKA (YHKIUI C TOMOINBI0 3JIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMITO3ULIMU ABYX (DYHKIIMIA,

CTPOUTh TIEOMETPUYECKHE 00pa3bl YPAaBHEHWA W  HEPABEHCTB  Ha
KOOPAUHATHOM IJIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUAMHU. TpapUKH  TPUTOHOMETPHUUYECKUX
ININIVIZ

OPUMEHATh (QYHKUUM JIS MOJCIIMPOBAHMS M WCCIICIOBAHHWS PEaATbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4YeCKOro anajamsa:

MCIOJIb30BaTh MPOU3BOJHYIO [UIsl UCCIIEIOBaHKS (DYHKIIMM HA MOHOTOHHOCTb
U BKCTPEMYMBI,

HAXOAWTh HAMOOJbIIEE U HAMMEHBIIIEE 3HAYCHUST (PYHKIIMKM HENPEPBIBHOW HA
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO ULl HAXOXKACHUS HAWIY4IIEro pELIEHUsS B
NPUKIIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMMYECKMX, 3ajayax, Ui
ONPEACTIEHUS] CKOPOCTH W YCKOPEHWsS MPOLEcca, 3aJaHHOr0 (QOopMyson Wiu
rpadukom;



CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU. MEPBOOOpPA3HAs, ONPEACTEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC HIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gopmyne Hetotona-JIeliOnnna,;

HAXOAWTh MJIOWAAH TUIOCKUX QUTYDP U OOBEMBI TEN ¢ TOMOLIBIO HHTETPANIA,;

UMETh MPEIACTABICHUE O MAaTeMAaTHYeCKOM MOJCIMPOBAHUM HA TMPUMEPE
cocrapneHus M PepeHuaNIbHbIX YPABHEHNUH,

pelaTh NPHUKIAIHBIE 334a4d, B TOM YHCIE COLHUAIBHO-3KOHOMUYECKOTO W
(pM3NUECKOro XapakTepa, CPeACTBAMU MATEMATHYECKOTO aHATTU3A.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

No

n/n

HaumeHoBaHue pa3aesioB U TeM
NpPOrpaMmbl

MHO0€eCTBO AEUCTBUTEIBHBIX YUCEL.
Mmuorounensl. PanioHanbHble ypaBHEHUs U
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpPaBHEHUI

Oyukiun u rpapuku. Crenennas QyHKIHS C
LIEJIbIM NTOKa3aTeIeM

Apudmerndecknii KOpeHb N-0if CTENEHH.
HppauunonanbHele ypaBHEHUS
ITokazatenpHast pynkus. [TokasarenpHble
YpaBHEHUs

Jlorapudmmueckast QyHKIUS.
Jlorapudmmueckue ypaBHEHHs
TpuroHomerpudeckue BbIpaXKEHUs U
YpaBHEHUs

IlocnenoBaTenbHOCTH U MPOTrPECCUN
HenpepsiBubie pynkunu. [IponssogHast
[TosTOpeHue, 0O600IIEHNHEe, CHCTEMATHU3ALIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koaun4yecTBo 4acos

Bcero

24

12

15

10

18

22

10
20

136

KourpoabHbie
padoThI

10

IIpakTH4eckune
padoThI

DJeKTPOHHbIE
(uudposrbie)
o0pa3oBaTejibHbIE

pecypchl



11 KVIACC

No

n/n

HaumeHoBaHue pa3aesioB U TeM
NpPOrpaMmbl

Hccnenosanue GyHKIIHI ¢ TOMOIIBIO
MIPOU3BOJHON

ITepBooOpa3Hast u MHTErpa

I'paduku TpUrOHOMETPUUECKUX (DYHKIIHI.
TpuroHomerpudeckne HepaBEeHCTBA

HppaunoHanbHble, MOKa3aTeIbHbIE U
norapuMIyecKkre HepaBeHCTBA

KowmnnekcHbie uncna

HarypaneHbie 1 nenslie ynucia

CI/ICTeMbI paluOHAJBHBIX, UPPALUOHAJIBHBIX
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
YpPaBHEHUI

3amauu ¢ mapameTpamMu

[TosTOpeHue, 0O600IIEHNHEe, CHCTEMATHU3ALIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koaun4yecTBo 4acos

Bcero

22

12

14

24

10
10

12

16

16

136

KourpoabHbie
padoThI

10

IIpakTH4eckune
padoThI

DJeKTPOHHbIE
(uudposrbie)
o0pa3oBaTejibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

No

n/n

10

Tema ypoka

MHOXeCTBO, Onepalyu HaJl MHOKECTBAMU
U UX CBOMCTBA

Huarpammsl Diinepa-BeHnHa

[Ipumenenne TEOPETUKO-MHOKECTBEHHOTO
arnmapara JJisl pelieHus 3a0a4
Pammonanbubie uncia. OOBIKHOBEHHBIE U
JeCSITHYHbIE APOOU, MPOLIEHTHI,
OecKOHEUYHbBIC TIEPUOANUECKUEe APpOodH
Pammonanbubie uncia. OOBIKHOBEHHBIE U
JeCSITHYHbIE APOOU, MPOLIEHTHI,
OecKOHEUYHbBIC TIEPUOANUECKUEe APpOodH
[Ipumenenune apodeii 1 MPOIEHTOB IS
PELICHUs MPUKJIAIHBIX 3a0a4
[Ipumenenune apodeii 1 MPOIEHTOB IS
PELICHUs MPUKJIAIHBIX 3a0a4
HencTBuTenbHble ynucna. PaimoHanbHbie U
HUPpaLMOHAIbHBIE YHCTIA
Apudmernueckre oneparuy ¢
JNEHCTBUTEIbHBIMU YHCIAMH

Monynb A€ACTBUTEIBHOIO YUCHIA U €r0
CBOICTBA

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl



11

12

13

14

15

16

17
18

19

20

21

[TpubnmkéHHbIe BBIUUCICHUS, TPaBUIIa
OKPYIJIEHMS], IPUKUIKA U OLIEHKA
pe3yJibTaTa BHIUUCIEHUN

OcHOBHBIE METOAbI PCHICHUS LEJIbIX U
IpoOHO-paLlMOHANIBHBIX YPABHEHUH U
HEPABEHCTB

OcHOBHBIE METOAbI PCHICHUS LEJIbIX U
IpoOHO-paLlMOHANIBHBIX YPABHEHUH U
HEPABEHCTB

OcHOBHBIE METOAbI PCHICHUS LEJIbIX U
IpoOHO-paLlMOHANIBHBIX YPABHEHUH U
HEPABEHCTB

MHOro4jeHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOrO4JIeHa HA MHOTOYJIEH C
octatkoM. Teopema besy

MHoTro4IeHbI ¢ 1eNbIMU KO3 puirerTamu.
Teopema Buera

Pemenne cucteM TMHENHHBIX YPABHEHUN
Pemenne cucteM TMHENHHBIX YPABHEHUN
Martpuna CUCTEMBI JIMHEWHBIX YPAaBHEHHI.
Onpenenurens MaTPULLI 2X2, €10
reOMETPUYECKUN CMBICI U CBOWCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

Onpenenurens MaTPULLI 2X2, €10
reOMETPUYECKUN CMBICI U CBOWCTBA,
BBIYMCJICHUE €T0 3HAYEHUs

IIpumenenue onpenenuTens Ajis peLIeHUs
CHUCTEMBI JINHEWHBIX YPABHEHU



22

23

24

25

26

27

28

29

30

31

32

33

Pemenne npuknagHbIxX 3a1a4 ¢ TOMOLIBIO
CHUCTEMBI JINHEWHBIX YPABHEHU

Pemenne npuknagHbIxX 3a1a4 ¢ TOMOLIBIO
CHUCTEMBI JINHEWHBIX YPABHEHU

KonTponbHast padora: "PaunonanbHble
ypaBHEHUsl U HepaBeHCTBA. CHCTEMBI
JMHEWHBbIX ypaBHEHUI"

DyHK1HUS, CrTOcOObI 3aaHus QYHKIIH.
Bsanmuo obparasie pyakiun. Kommosuius
byHKIUH

I'paduk pyHkumMu. DneMeHTapHbBIE
npeoOpazoBanust rpaduKoB PyHKLINH

OO6nacTb onpeneneHus: © MHOKECTBO
3HaueHnd pyHkunu. Hymu yHkmm.
IIpomeskyTku 3HAK MOCTOSTHCTBA
UérHble 1 HEUETHBIE (PYHKITUM.
[Tepnonnyeckne pynkumu. [lpomexxyTku
MOHOTOHHOCTH (PYHKIIMU

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HauMeHbIIee 3HAYCHUE
(YHKLNHN Ha TPOMEKYTKE

JluneiiHas, KBagpaTHUHAs U APOOHO-
nuHEHHAs QyHKIIH

DJIEeMEHTapHOE UCCIICOBAHUE U
NOCTPOEHUE TPAPHUKOB 3TUX (PYHKIIHIA
DJIEeMEHTapHOE UCCIICOBAHUE U
NOCTPOEHUE TPAPHUKOB 3TUX (PYHKIIHIA

CreneHs ¢ LENBIM MTOKa3aTeaeM. buHom



34

35

36

37

38

39

40

41

42

43

44

45

HeroToHa

CreneHs ¢ LENBIM MTOKa3aTeaeM. buHom
HeroToHa

CreneHHas QyHKLHS C HATYPAJIbHBIM U
LieJIbIM TIoKa3aTesieM. E€ cBoiicTBa u
rpaduk

KontponpHas pabora: "CreneHnas
¢ynkuus. Eé€ coticTBa u rpadpux”

Apudmernueckuii KOpeHb HATYPaTbHON
CTEINEHU U €ro CBOMCTBA

Apudmernueckuii KOpeHb HATYPaTbHON
CTEINEHU U €ro CBOMCTBA

[IpeoOpa3oBaHus YUCTIOBBIX BBIPAXKESHHUIA,
COZAEPIKALIMNX CTENEHU U KOPHU

[IpeoOpa3oBaHus YUCITOBBIX BBIPAXKEHUH,
COZAEPIKALIMNX CTENEHU U KOPHU

[IpeoOpa3oBaHus YUCTIOBBIX BBIPAXKESHHUIA,
COZAEPIKALIMNX CTENEHU U KOPHU
HppaunonanbHble ypaBHeHUs. OCHOBHbBIE
METOAbI PCHICHUA UPPALTUOHAJIbHBIX
ypaBHEHUI

HppaunonanbHble ypaBHeHUs. OCHOBHbBIE
METOAbI PCHICHUA UPPALTUOHAJIbHBIX
ypaBHEHUI

HppaunonanbHble ypaBHeHUs. OCHOBHbBIE
METOAbI PCHICHUA UPPALTUOHAJIbHBIX

ypaBHEHUI

PaBHOCHIBHBIE TEPEXO/BI B PEIIEHUN



46

47

48

49

50

51

52

53

54

55

56

57

VUPPAaLMOHATIbHBIX YPaBHEHUN

PaBHOCHIBHBIE TEPEXO/BI B PEIIEHUN
HUPPaLMOHATIbHBIX YPaBHEHUN

PaBHOCHIBHBIE TEPEXO/BI B PEIIEHUN
VUPPAaLMOHATIbHBIX YPaBHEHUN

PaBHOCHIBHBIE TEPEXO/BI B PEIIEHUN
VUPPAaLMOHATIbHBIX YPaBHEHUN

CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU
KaK (yHKIIMHU OOpaTHON CTENEHH C
HaTypaJIbHbIM [TOKa3aTeseM

CroiicTBa 1 rpaduk KOpHS N-Oi CTENEHU
KaK (yHKIIMHU OOpaTHON CTENEHH C
HaTypaJIbHbIM [TOKa3aTeseM

KonTponbHast padora: "CsoiicTBa u rpadpuk
KOpHs n-0H crenenu. MppannonaneHble
ypaBHeHus"

CreneHsb C palMOHAIbHBIM [TOKa3aTeNeM U
e€ CBONCTBA

CreneHsb C palMOHAIbHBIM [TOKa3aTeNeM U
e€ CBONCTBA

CreneHsb C palMOHAIbHBIM [TOKa3aTeNeM U
e€ CBONCTBA

ITokazatenpHast QyHKIMS, €€ CBOMCTBA U
rpadux

Ucnonp3oanne rpaduka GyHKIUHA 115
peLIeHNs] YPaBHEHUI

Ucnonp3oanne rpaduka GyHKIUHA 115
peLIeHNs] YPaBHEHUI
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59

60

61

62
63
64
65
66

67

68

69

70

71

72

ITokazarenpHble ypaBHeHUs. OCHOBHbIE
METOIbl PellIeHHUs TOKa3aTeNbHbIX
ypaBHEHUI

ITokazarenpHble ypaBHeHUs. OCHOBHbIE
METOIbl PellIeHHUs TOKa3aTeNbHbIX
ypaBHEHUI

ITokazarenpHble ypaBHeHUs. OCHOBHbIE
METOIbl PellIeHHUs TOKa3aTeNbHbIX
ypaBHEHUI

KonTponpHas pabdora: "[lokazaTenbHas
¢ynkuws. [TokasarenbHble ypaBHEHUS"

Jlorapudwm umncna. Cpoiictsa norapudma
Jlorapudwm umncna. Cpoiictsa norapudma
Jlorapudwm umncna. Cpoiictsa norapudma
JlecsiTHYHbIE U HATYpasibHbIE JIOrapr(pMbI
JlecsiTHYHbIE U HATYpasibHbIE JIOrapr(pMbI
[IpeoOpazoBanue BbIpaKEHUH, COAEPIKAIIUX
Jorapudmsl

[IpeoOpazoBanue BbIpaKEHUH, COAEPIKAIIUX
Jorapudmsl

[IpeoOpazoBanue BbIpaKEHUH, COAEPIKAIIUX
Jorapudmsl

Jlorapudmuueckast QyHKIMS, €€ CBOHCTBA U
rpadux

Jlorapudmuueckast QyHKIMS, €€ CBOHCTBA U
rpadux

Ucnonp3oanne rpaduka GyHKIUHA 115
peLIeHNs] YPaBHEHUI

—_— = e e
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74

75

76

77

78

79

80

81

82

83

84

Hcnonb3oBanne rpaduka GyHKmmm aist
peLIeHNs] YPaBHEHUI

Jlorapudmuueckue ypaBHeHHst. OCHOBHBIE
METO/IbI PEIeHHs! JIOrapru(PMUIECKHUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHHst. OCHOBHBIE
METO/IbI PEIeHHs! JIOrapru(PMUIECKHUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHst. OCHOBHBIE
METO/IbI PEIeHHs! JIOrapru(PMUIECKHUX
ypaBHEHUI

PaBHOCHITBHBIE TIEPEXO/IBI B PELICHUN
JorapupMUUECKNX YpaBHEHUH
PaBHOCHITBHBIE TIEPEXO/IBI B PELICHUN
JorapupMUUECKNX YpaBHEHUH
KonTponbHast padora: "Jlorapudmuueckas
¢bynkuus. Jlorapupmuieckue ypaBHEHU"
CuHycC, KOCHHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apTyMEHTa

CuHycC, KOCHHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apTyMEHTa

ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apTyMEHTa

ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apTyMEHTa
TpuroHomerpuieckas OKpy>KHOCTb,
OTIpeneNIeHue TPUTOHOMETPHUECKUX
(YHKUMH 9UCIOBOrO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuroHomerpuieckas OKpy>KHOCTb,
OTIpeneNIeHue TPUTOHOMETPHUECKUX
(YHKUMH 9UCIOBOrO apryMeHTa

OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

[IpeoOpazopaHre TPUTOHOMETPHUECKUX
BBIPAKEHU

[IpeoOpazopaHre TPUTOHOMETPHUECKUX
BBIPAKEHU

[IpeoOpazopaHre TPUTOHOMETPHUECKUX
BBIPAKEHU

[IpeoOpazopaHre TPUTOHOMETPHUECKUX
BBIPAKEHU

Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU
Pemenre TpUroHOMETPUYECKUX YPABHEHU

KonTponpHas pabora:
"TpuroHomMeTprU4eCcKue BbIpAXKEHUs U
TPUTOHOMETPUUECKHE YypaBHEHU"

IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHSs
nocienoBareyibHOCTe. MeTon

O G (Y

G U U VU VI VI
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104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKOU UHAYKLIUH

MOHOTOHHbIe u Ol"paHI/ILIeHHbIe
nocjenosarenbHocTu. Mctopus anasmsa
OECKOHEYHO MaJibIX

Apudmernueckas nmporpeccust
I'eomerpuueckas nporpeccus

beckoHeuHO yObIBaroIasi reoMeTpudecKast
porpeccust

Cymma OeckOHEYHO yObIBaroIIei
reoMeTpU4ecKo rporpeccuu

JIMHENHBIN 1 5KCIOHEHMAJIbHbBINA POCT.
Hucno e. PopMyJia CI0KHBIX MPOLIEHTOB
JIMHENHBIN U 5KCTIOHEHIIMAJIbHBINA POCT.
Hucno e. PopMyJia CI0KHBIX MPOLIEHTOB
Hcnonb3oBaHue Nporpeccuu AJis peLieHus
peanbHBIX 33[a4 NPUKJIAJHOrO XapaKkTepa
KonTponbHast padora:
"ITocnenoBaTeabHOCTH U porpeccun”
HenpepsiBHbIe PYHKINY U UX CBOHCTBA
Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIUH

CroiicTBa PyHKUNH HEMPEPHIBHBIX HA
OTpe3Ke

CroiicTBa PyHKUNH HEMPEPHIBHBIX HA
OTpe3Ke

MeTton UHTEPBAIOB AJIS PELIEHUS
HEPABEHCTB
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118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

MeTton UHTEPBAIOB AJIS PELIEHUS
HEPABEHCTB

MeTton UHTEPBAIOB AJIS PELIEHUS
HEPABEHCTB

IIpumeHeHne CBOMCTB HEMPEPBIBHBIX
(bYHKUMH 17151 perneHus 3a1aq

IIpuMmeHeHne CBONCTB HEMPEPBIBHBIX
(bYHKUMH 17151 perneHus 3a1aq

[TepBas 1 BTOpast MpON3BOAHbIC PYHKIIUU

OmnpeneneHue, reoOMeETPUIECKUI CMBICI
MPOU3BOAHON

Onpenenenue, GU3UMIECKUN CMBICIT
MPOU3BOAHON

YpaBHEHHE KacaTeIbHON K TpaduKy
byHKIIUN

YpaBHEHHE KacaTeIbHON K TpaduKy
byHKIIUN

IIponsBonHbIE 3IEMEHTAPHBIX (QYHKIHN
IIponsBonHbIE 3IEMEHTAPHBIX (QYHKIHN

IIponsBoaHast CyMMBl, IPOU3BEACHMUS,
YaCTHOT'O M KOMITO3UIMU (PYHKLIUH

IIponsBoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O M KOMITO3UIMU (PYHKLIUH

IIponsBoaHast CyMMBl, IPOU3BEACHMUS,
YaCTHOT'O M KOMITO3UIMU (PYHKLIUH

KontponbHas padora: "[Iponssonnas”

[TosTopenue, 0b600IIeHNE, CHCTEMaTH3ALUS



133

134
135

136

3HaHuil: "YpaBHeHus"

[TosTopenue, 0b600IIeHNE, CHCTEMaTH3ALUS
3HaHui: "OyHkun"

Urorosas kKoHTpOJIbHASA paboTa
Urorosas kKoHTpOJIbHASA paboTa

[TosTopenue, 0b600IIeHNE, CHCTEMaTH3ALUS
3HAHMI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136

10



11 KVIACC

KosauuyectBo uacos DJeKTPOHHbBIE
Ne Hara uH(pposbIe

Tema ypoxa Konrpoabubie IIpakTuueckue
n/m Bcero u3ydyeHusi o0pa3oBaTe/ibHbIE

padoTbI padoTbI pecypebr

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMbI

IIpumenenue nponu3BOIHOM K

UCCJICIOBAHUIO (PYHKITUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMbI

Haxoxnenne Haubonpliero u

HAVMEHBIIETO 3HAYEHUS] HEMPEPBIBHON 1
(byHKIMU Ha OTpe3Ke

Haxoxnenue vaubonpiero u 1
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11

12

13

14

15

16

HAVMEHBIIETO 3HAYEHUs] HEMTPEPBIBHON
(byHKIMU Ha OTpe3Ke

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

Haxoxnenue Hanboab1IErO U
HAUMEHbBIIErO 3HAUYEHUST HETPEPHIBHOMN
(byHKIMU Ha OTpe3Ke

IIpumenenue npon3BOIHOMN AJIA
HaXOX/I€HUsl HAaWJIy4LIero peLieHus B
MPUKJIAHBIX 3aa4ax

IIpumenenue npon3BOIHOMN AJIA
HaXOX/I€HUsl HAaWJIy4LIero peLieHus B
MPUKJIAHBIX 3aa4ax

IIpumenenue npon3BOIHOMN AJIA
OTpeNeNIeHUs] CKOPOCTH U YCKOPEHUsI
npouecca, 3aJaHHOro (GOPMYJION HITH
rpad koM

IIpumenenue npon3BOIHOMN AJIA
OTpeNeNIeHUs] CKOPOCTH U YCKOPEHUsI
npouecca, 3aJaHHOro (GOPMYJION HITH
rpad koM



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnozunus ¢pyHKImi

Kommnozunus ¢pyHKImi

Kommnozunus ¢pyHKImi

I'eomerpuueckue oOpasbl ypaBHEHUH Ha
KOOPAWHATHON MJIOCKOCTH
I'eomerpuueckue oOpasbl ypaBHEHUH Ha
KOOPAWHATHON MJIOCKOCTH

KoutponbHas padora: "Uccnenosanne
(bYyHKUIMI C TOMOIIBIO MPOU3BOAHON"
ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
NepBOOOPA3HBIX

ITepBooOpa3Hble 31€MEHTapHBIX (PYHKIIHH.
[IpaBuna HaXOXKIEHUs TEPBOOOPA3HBIX
ITepBooOpa3Hble 31€MEHTapHBIX (PYHKIIHH.
[IpaBuna HaXOXKIEHUs TEPBOOOPA3HBIX
Hurerpan. I'eomerpuyueckuil CMbICT
UHTEerpaja

Boruncienne onpenenéHHOro HHTErpana
no ¢popmyne Hotorona-Jletibanna
Boruncienne onpenenéHHOro HHTErpana
no ¢popmyne Hototona-Jletibanna
[IpMeHeHne UHTErpaa Uit HaXOXKISHHS
Ioaaed Tiockux Guryp

[IpMeHeHne UHTErpaa Uit HaXOXKISHHS
00BEMOB reOMETPUIECKHX TeJl

[Ipumeps! pernennii nudepeHInaTbHbBIX
YpPaBHEHUI
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33

34

35

36

37

38

39

40

41

42

43

[Ipumeps! pernennii nudepeHInaTbHbBIX
YpPaBHEHUI

MareMaTnuecKkoe MOAETUPOBAHUE
peanbHBIX MIPOLIECCOB € MOMOIIBIO
muddepeHINATbHBIX YPaBHEHUH

KontponbHas padora: "[lepsoobpasHas u
uHTerpan”

TpuroHomerpudeckne GyHKLUNH, UX
CBOWCTBA U rpauKu

TpuroHomerpudeckne GyHKLUNH, UX
CBOWCTBA U rpauKu

TpuroHomerpudeckne GyHKLUNH, UX
CBOWCTBA U rpauKu

TpuroHomerpudeckne GyHKLUNH, UX
CBOWCTBA U rpauKu

TpuroHomerpudeckne GyHKLUNH, UX
CBOWCTBA U rpauKu

OTb6op KOpHEH TPUTOHOMETPUIECKIX
YPaBHEHUI C MOMOILLBIO
TPUTOHOMETPHYECKOM OKPYIKHOCTH

OTb6op KOpHEH TPUTOHOMETPUIECKIX
YPaBHEHUI C MOMOILLBIO
TPUTOHOMETPHYECKOM OKPYIKHOCTH
OTb6op KOpHEH TPUTOHOMETPUIECKIX
YPaBHEHUI C MOMOILLBIO
TPUTOHOMETPHYECKOM OKPYIKHOCTH
OTb6op KOpHEH TPUTOHOMETPUIECKIX
YPaBHEHUI C MOMOILLBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKON OKPY KHOCTH
Petnenune TpUroHOMeTpUYECKIX
HEPABEHCTB

Petnenune TpUroHOMeTpUYECKIX
HEPABEHCTB

Petnenune TpUroHOMeTpUYECKIX
HEPABEHCTB

Petnenune TpUroHOMeTpUYECKIX
HEPABEHCTB

Konrponbhas pabora: "I'paduku
TPUTOHOMETPUIECKHUX (QYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"
OCHOBHBIE METOBI PEIICHUS
MOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
MOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
MOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
MOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
JorapupMIYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
JorapupMIYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
JorapupMIYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
JorapupMIYECKUX HEPABEHCTB
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58

59

60

61

62

63

64

65

66

67

68

69

OcHoBHBIE MECTObI PEIICHUSA
HUPPauOHAJIbHBIX HCPABCHCTB
OcHoBHBIE MECTObI PCHICHUSA
HUPPauOHAJIbHBIX HCPABCHCTB

OcHOBHbIE METO/IbI PELIEHUS
HPPaLMOHAIbHBIX HEPABEHCTB
OcHOBHbIE METO/IbI PELIEHUS
HPPaLMOHAIbHBIX HEPABEHCTB
I'padnyeckne MeTonbl permeHus
HPPaLMOHATIbHBIX YPaBHEHUN

I'paduieckne MeTONBI peIIEHHS
HPPaLMOHATIbHBIX YPaBHEHUN
I'paduieckne MeTONBI peIIEHHS
MOKA3aTeNIbHBIX YPABHEHUM

I'paduueckue METOBI pelIeHuUs
MOKA3aTeJIbHBIX HEPABEHCTB

I'padnyeckne MeTonbl permeHus
JOrapuPpMHUECKUX YPaBHEHUIH
I'paduieckne MeTONBI peIIEHHS
JorapupMIYECKUX HEPABEHCTB

I'paduueckue METOBI pelIeHuUs
JorapupMIYECKUX HEPABEHCTB
I'paduueckue METOBI pelIeHuUs
MOKA3aTEbHBIX U JIOTApUPMUUECKUX
YpPaBHEHUI

I'paduueckue METOBI pelIeHuUs
MOKA3aTEbHBIX U JIOTApUPMUUECKUX
YpPaBHEHUI
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71

72

73

74

75

76

77

78

79

80

81

I'paduieckne MeTONBI peIIEHHS
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
HEPaBEHCTB

I'paduieckne MeTONBI peIIEHHS
MOKA3aTeIbHBIX U JIOrapU(PMUIECKUX
HEPaBEHCTB

Kontponbhas padora: "HUppannoHaibHble,
NOKa3aTeJIbHBIE U JIOrapuhMUIECKHE
HepaBeHcTBa"

KowmmekcHbie uncia. Anredpanyeckas u
TPUTOHOMETPHUECKasi POPMBI 3aIHCH
KOMILIEKCHOT'O YHCJIa

KowmmekcHbie uncia. Anredpanyeckas u
TPUTOHOMETPHUECKasi POPMBI 3aIHCH
KOMILIEKCHOT'O YHCJIa

Apudmerndeckue onepanuu ¢
KOMILIEKCHBIMH YUCJIAMH
Apudmerndeckue onepanuu ¢
KOMILIEKCHBIMH YUCJIAMH

N3o0paskeHne KOMIUIEKCHBIX YUCEIT Ha
KOOPAMHATHOM MJIOCKOCTH

N3o0paskeHne KOMIUIEKCHBIX YUCEIT Ha
KOOPAMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenun
U3 KOMILUIEKCHOTO YHCIIa

®opmyna Myaspa. KopHu n-oii crenenun
U3 KOMILUIEKCHOTO YHCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCEIT OJIdA
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83
84

85

86

87

88

89

90

91

92

93

94

peuicHuA (I)I/ISI/ILIGCKI/IX U r€OMCTPHUICCKUX

3amad

Kontponbhas padora: "KomriekcHble
yucna"

HarypaneHbie 1 nenslie ynucia
HarypaneHbie 1 nenslie ynucia
[IpMeHeHne MPU3HAKOB AETUMOCTH
LIEJTBIX YUCEIT

[IpMeHeHne MPU3HAKOB AETUMOCTH
LIEJTBIX YUCEIT

[IpMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ{ u HOK
[IpMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ{ u HOK
[IpMeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEI: OCTATKH 110 MOy JIFO
[IpMeHeHne MPU3HAKOB AETUMOCTH
LIEJIBIX YUCEI: OCTATKH 110 MOy JIFO
[IpMeHeHne MPU3HAKOB AETUMOCTH
LeNbIX uucel: anroput™ EBkinna s
peLIeHus 3a1a4 B [EeJbIX YHCIax
KonrponbHas pabora: "Teopus menbx
yucen"

CucremMa 1 COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI 1 CUCTEMBI-
CIIEZICTBHSI

CucremMa 1 COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-



CJIICOCTBUA

05 OcHOBHbIE METO/IbI PELIEHUS] CUCTEM U
COBOKYITHOCTEH pallHOHAJIbHBIX YPABHEHUN

OcHOBHbIE METO/IbI PELIEHUS] CUCTEM U
96 COBOKYITHOCTEH MppaLOHAIBHBIX
YpPaBHEHUI

OCHOBHBIE METOJIbI PELICHUS CHCTEM U
97 COBOKYMHOCTEHN MOKa3aTEJIbHBIX
YpPaBHEHUI

OCHOBHBIE METOJIbI PELICHUS CHCTEM U
98 COBOKYMHOCTEHN MOKa3aTEJIbHBIX
YpPaBHEHUI

OcHOBHbIE METO/IbI PELIEHUS] CUCTEM U
99 COBOKYTHOCTEH JIorapu(pMUIeCKHX
YpPaBHEHUI

OcHOBHbIE METO/IbI PELIEHUS] CUCTEM U
100 COBOKYTHOCTEH JIorapup) MUIeCKHX
YpPaBHEHUI

IIpuMmenenne CUCTEM K PELLIEHUIO
MaTEeMaTHYECKUX 3a/1a4 U 3a71a4 U3

101 pa3IMUHbIX 00JacTel HAyKU U PeaslbHOM
JKA3HH, MHTEPIIPETaLUs OTy4eHHBIX
PE3yJbTaToB

IIpuMmenenne CUCTEM K PELLIEHUIO
MaTEeMaTHYECKUX 3a/1a4 U 3a71a4 U3

102 pa3IMUHbIX 00JacTel HAyKU U PeaslbHOM
JKA3HH, MHTEPIIPETaLUs OTy4eHHBIX
PE3yJbTaToB
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104

105

106

107

108

109

110

111

112

113

114

115

[IpumeHeHne HEPABEHCTB K PEIICHUIO
MaTEMAaTHYECKUX 3a7a4 U 3aJa4 U3
pa3IMYHBIX 00JIaCTel HAyYKHU U PeaIbHOMN
JKU3HH, HHTEPIIPETALUS MOy YeHHBIX
PE3yJIbTaTOB

KonrponpHas padora: "Cucremsl
PaLMOHABHBIX, UPPALUOHATBHBIX
MOKA3aTEbHBIX U JIOTApUPMUUECKUX
ypaBHeHUH"

PanyonanbHble ypaBHEHUS C mapaMeTpaMu

PannonanbHbIe HEpABEHCTBA C
napaMeTpaMmu

PanyonanbHble CUCTEMBI C TapaMeTpamMu

HppaunonanbHble ypaBHEHUS,
HEPaBEHCTBA C MapamMeTpamu

HppaunonanbHble CHCTEMBI C
napameTpamu

Iloka3atenpHble ypaBHEHUs], HEPABEHCTBA C
napameTpamu

ITokaszaTtenpHble CUCTEMBI C TapamMeTpaMu

Jlorapudmuueckue ypaBHEHUs,
HEPaBEHCTBA C IapaMeTpaMu
Jlorapumuaeckue CUCTEMBI C
napaMmeTpamu

TpuroHomerpuyeckue ypaBHEHUs C
napaMmeTpamu

TpuroHomerpuyeckue HEpaBeHCTBA C
napaMmeTpamu
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117

118

119

120

121

122

123

124

125

126

TpuroHomerpuyeckue CUCTEMBI €
napameTpamu

[Toctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieNiel peabHbIX
CUTyalUil C MOMOUIBK YPABHEHUN C
napameTpamu

[Toctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieNiel peabHbIX
CUTyalUil C MOMOUIBI0 CUCTEM YPaBHEHUN
C mapameTpaMu

[Toctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieNiel peabHbIX
CUTyalUil C MOMOUIBI0 CUCTEM YPaBHEHUN
C mapameTpaMu

KontponbHas padora: "3anaun ¢
napamerpamu”

[TosTopenue, obo0IeHNME,
cucTeMartuzauus 3HaHui: "YpaBHeHus"

[TosTopenue, obo0IeHNME,
cucTeMartuzauus 3HaHui: "YpaBHeHus"

[TosTopenue, obo0IeHNME,
cucTeMaTtuzauvs 3HaHuil: "YpaBHeHus.
Cucrembl ypaBHeHUH"

[TosTopenue, obo0IeHNME,

cucremartuzauus 3Hanuil: "Hepasencrsa'

[TosTopenue, obo0IeHNME,
cucremartuzauus 3Hanuil: "Hepasencrsa'

[TosTopenue, obo0IeHNME,
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cucreMaTuzanus 3Hannii. "HepaBencraa"

[TosTopenue, obo0IeHNME,
cucremartuzauus 3Hanuil: "IIponsBoaHas u
eé npuMeHeHue"

[TosTopenue, obo0IeHNME,
cucremartuzauus 3Hanuil: "IIponsBoaHas u
eé npuMeHeHue"

[TosTopenue, obo0IeHNME,
cucremartuzauus 3Hanuil: "IIponsBoaHas u
eé npuMeHeHue"

[TosTopenue, oboOIIeHNME,
cucremartuzauus 3Hanuil: "HuTerpan u ero
npuMeHeHue"

[TosTopenue, obo0IeHNME,
cucTeMaTu3aus 3Hanuil: "OyHxunn’

[TosTopenue, obo0IeHNME,
cucreMaTuzanus 3Hanuil; "OyHkunn"
[TosTopenue, obo0IeHNME,
cucreMaTusaus 3HaHui: "OyaKunn’

Hrorosast KoHTpONBbHASA padoTa
Hrorosast KoHTpONBbHASA padoTa

[TosTopenue, obo0IeHNME,
CHUCTEMATH3alMs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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