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INOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «Anredpa u Hauajga MaTeMaTHUYECKOTO aHAJIN3a» SIBISICTCS OJHUM
U3 HamOoJiee 3HAYUMBIX B MIPOrpaMMe CpPeAHEro o0miero o0pa3zoBaHUsl, MOCKOJBKY, C
OJIHOM CTOPOHBI, OH 00ECIEeYMBACT HMHCTPYMEHTANbHYIO 0a3y Il H3y4eHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JOTHYECKOE H
abCTpakTHOE MBIIIJICHHE OO0YYaloUIMXCs Ha ypOBHE, HEOOXOAMMOM JMJii OCBOCHUSA
uH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH W JIPYyTUX IUCUUILIUH. B
paMKax JJaHHOTO Y4eOHOro Kypca oOydaronifecs: OBJIaeBalOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOUW HayKu, KOTopas (HOpMyIHpyeT CBOM JOCTIKEHHS B MaTeMaTUYECKOU
dbopwme.

VYy4ebnblil Kypc anreOpbl 1 Hauajl MaTEMaTUYECKOTO aHaIu3a 3aKJIabIBAET OCHOBY
JUIS YCHEIIHOTO OBJaJ€HUsS 3aKOHaMU (U3MKH, XUMHH, OHOJOTUH, MOHUMAaHUS
OCHOBHBIX TEHJCHLUN pa3BUTUS SKOHOMHUKM M OOIIECTBEHHOHN >KHU3HH, I03BOJISIET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHMPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BaTh UX JJIs JaJbHEHIIEro 00pa3oBaHus U B IOBCEAHEBHOM KU3HU.
B 10 e Bpems oBnageHue aOCTPaKTHBIMU MU JIOTUYECKU CTPOTMMU KOHCTPYKLMSIMU
areOppl 1 MaTEMaTHYECKOIO aHaJIK3a Pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHUHHOCTb, JOKa3bIBaTh YTBEPKIACHUS C IOMOIIBIO HMHIYKIUA U
paccyxnatb  JEAYKTUBHO,  MCIOJIb30BaThb  OOOOIIEHHWE W  KOHKPETH3aLUIO,
abCTparupoBaHKE U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIILIJICHUE.

B xone n3yuenus yueOHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOIO aHATTU3a»
00y4aroIuecs MoJiy4atoT HOBBIH ONBIT PELIEHUS TPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO
NOCTPOEHUSI MAaTEeMaTUYECKHX MOJENEW pealbHbIX CHUTyalllil, HHTEepIpeTaun
MOJIYYEHHBIX PEUICHUH, 3HAKOMATCA C MPUMEpPaMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN
B [IPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAOIIUMHUCSI MaTEMAaTUUECKUMH OTKPBITUSMHU U UX
aBTOPAMH.

VY4eOHbIiI Kypc o005agaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM IOTEHIIUAJIOM,
KOTOpBIM  peanu3yercss Kak uepe3 y4eOHBIM  Marepuall, CHoCOOCTBYIOUIUN
(GOpMHpPOBAHHIO HAy4YHOIO MHUPOBO33pPEHUS, TaK U uepe3 cneuupuky ydeOHOM
NEeSATENIbHOCTH,  TpeOyrome  MpPOJO/DKUTENbHOM  KOHLEHTpAllMM  BHUMaHuA,
CaMOCTOSITEJIBHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 IOJIyYEHHBIA PE3YJIbTaT.

B ocHoBe metonuku oOydeHus aiareOpe W HayajgaM MaTeMaTUYeCKOro aHallu3a
JIKUT JIEATETbHOCTHBIA MPUHIUI O0yYEHHUS.

B ctpykrype ydyeOHOro Kypca «Anredpa v Hayajga MaTEeMaTHYECKOTO aHaIN3a»
BBIJICJICHBI CIEAYIOIINE COAEPKATEIbHO-METOIUYECKHE JIMHUM: «HHUCa 1 BBIYUCIICHUS,
«Dyukuun u rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hawama maremarmueckoro
aHanuza», «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COAEpPXKATEIBHO-METOANYECKUE
JIMHUY U3Y4YalOTCsl HA MPOTSKEHUU JIBYX JIE€T 0Oy4YEeHUs Ha YpOBHE CPEHEro OOLIEro
o0pa3oBaHMsl, €CTECTBEHHO JOMOJHSSA APYT Jpyra U MOCTENEHHO HACHIIAACh HOBBIMU
TeMaMu U pazfenamu. JlaHHbIA y4eOHbIM Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY



o0benHsET B ce0e CoAepKaHUE HECKOIbKUX MAaTEMATUUECKUX TUCLUIUIMH, TAKMX Kak
anreOpa,  TPUTOHOMETPUSA,  MATEMaTUYECKUA  aHajdu3, TEOpUS  MHOXECTB,
MaTemaThueckas Joruka u gpyrue. Ilo Mepe Toro kak oOydaromuecs: OBIaAeBalOT BCE
0oJiee MHUPOKUM MATEMAaTUUECKUM aIlllapaToM, Y HUX I1OCJIEI0BATENbHO (hOpMUPYETCA U
COBEPILECHCTBYETCA YMEHHE CTPOUTh MAaTE€MaTHYECKYyI0 MOJENb PEalbHOM CHTYyalluH,
OPUMEHATHh 3HAHUS, IOJyYEHHBIE MpPU H3YUYECHUH Y4eOHOro Kypca, Uil PEeLICHUs
CaMOCTOSITEJIBHO  C(POPMYJIMPOBAaHHOM  MaTeMaTHMYECKOM  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAMYECKass JHMHUSA «UYucila W BBIUKCICHUS» 3aBEpLIACT
(opMUpOBaHNE HAaBBIKOB HCIOJb30BAaHUS JIEUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOro oOiero obpaszoBanus. Ha ypoBHe cpenHero ooOriero
oOpa3oBaHusi 0co00e BHHUMAaHUE yNeseTcs (POPMHUPOBAHUIO HABHIKOB PAIlMOHATBHBIX
BBIYKCIICHU, BKIIIOYAIOIIKUX B €051 MCIOJIB30BAHUE Pa3IUYHbIX (POpPM 3amucu 4ucia,
YMEHHME JieJaThb NPUKHUIKY, BBIIOJHATh HPUOIMKEHHBIE BBIYUCIICHUS, OIICHUBATDH
YHCJIOBBIE BBIPAXKEHMsI, PAOOTaTh C MAaTeMaTUYECKUMH KOHCTAaHTaMH. 3HaKOMbIE
00y4YarommmMcsi MHOKECTBA HATYPAJIbHBIX, LEIbIX, PAMOHAIBHBIX U JACHCTBUTEIBHBIX
YyuceN AOMOIHSIIOTCS MHOKECTBOM KOMIUJIEKCHBIX YHCEIN. B KaXI0M M3 3THX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHbBIE €My clieHU(UUYECKUE 3a7aYd U OINEpaliu: JeJIeHUe
HAI[eJIO, ONEPUPOBAHUE OCTATKAMM HAa MHOXECTBE LIEJBIX YHCEN, 0COOBIE CBOICTBa
palMOHAJIbHBIX M HUPPALMOHAIBHBIX 4YHCEN, apu(PMETHUECKUE OIEepaluu, a TaKkKe
U3BJICUEHNE KOPHS HATypaJIbHOM CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCE].
bnarogapss nocnenoBaTeNbHOMY pacIIMPEHMIO Kpyra HCIOJIB3YEMBIX 4YHCENl MU
3HAKOMCTBY C BO3MOYKHOCTSIMH MX IPUMEHEHMs Ul PELICHUs pas3JIMYHBbIX 3a7ad
dopMupyeTcss HpelcTaBlICHUE O €AMHCTBE MAaTeMaTUKW Kak HaykKu M e€ pojil B
IIOCTPOCHUU MOJIENEN pealbHOr0 MHpa, IIUPOKO HCHOJIB3YIOTCA 00001IeHne U
KOHKpETU3aIHSl.

JIunus «YpaBHEHHUS U HEPABEHCTBA» PEANM3YETCs Ha MPOTSHKEHUH BCEro 00y4YeHUs
Ha YpOBHE CpeJiHero ooiero oopazoBaHus, IOCKOJIbKY B KaxkJ0oM pasnene [IporpaMmel
IpEeIyCMOTPEHO peIlIeHHe COOTBETCTBYIOIIMX 3aaad. B pesynbrare oOyuwarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMH PEUICHUS PAlUOHAIBHBIX, HUPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUW, HEPABEHCTB U
CUCTEM, a TaKXKe 3aJad, COJAEp)KaIUX MapaMmeTpsl. [lonmydeHHblE yMEHUs HIMPOKO
UCIIOJIB3YIOTCS TIPU UCCIIEI0BAaHUU (DYHKLINN C TOMOIIBIO MPOU3BOIHOM, IPU PELICHUH
NPUKIATHBIX 337a4 M 3a/1a4 Ha HaXOXJIeHHWE HauOOJIbIIMX M HAMMEHbBIIUX 3HAYEHUI
bynkuuu. JlaHHas conep:kaTelbHasl JUHUS BKJIIOYAeT B ceOsl Takke (opMUpOBaHUE
YMEHUN BBINOJIHATH pacu€Thl MO QopMynaM, MNpeoOpa3oBaHUs PALMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHMM, a TaKK€ BBIPAKEHUN,
collepKalIMX cTeneHu U Jorapudmel. brmarogaps wusyuyeHHIo anredpandeckoro
MaTepuana MPOUCXOAUT AalIbHEWIee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIEHUs OOydYaromuxcs, (GOpPMHUPYIOTCS HaBbIKA JE€IYKTUBHBIX PAaCCYKIEHUH,
paboThI ¢ CUMBOJIBHBIMH (pOpMaMU, MPEACTABICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEHN



B BUJIC PABEHCTB U HepaBeHCTB. AnreOpa npeayaraeT 3 (PeKTUBHbIE UHCTPYMEHTBI JIJIs
pELIeHMS TPAKTUYECKUX U €CTECTBEHHO-HAYUYHbIX 33]1a4, HATJISIHO IEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxarenbHo-MeToAu4eckass JMHUS  «DyHKIMKM W rpaduKuw»  TECHO
NeperuieTaeTcs ¢ IpYyruMu JUHUSMUA Yy4eOHOTro Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIIE
3a4a€T  MOCJIEOBATEIIBHOCTh  HM3y4YeHUsT Marepuana. V3yueHue  CTElneHHOM,
MOKa3aTeIbHOM, JTOrapu(MHUUECKON U TPUTOHOMETPHUECKUX (PYHKIUM, UX CBOWCTB H
rpadukoB, uCHONb30BaHUE (GYHKUUN [UIsI pelIeHUs 3a4ad U3 APYTUX y4eOHBIX
MIPEAMETOB U PEANBHOM KU3HU TECHO CBSI3aHO KAK C MATEMAaTUYECKUM aHAIU30M, TAK U
C pelleHHeM YpaBHEHM M HepaBeHCTB. [Ipu 3ToM Oosibllloe BHUMAaHHE YJIEISETCS
GbopMUPOBAaHHIO YMEHHUsSI BBIpakaTh (HOpPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IMUYHBIMU
BEJIMYMHAMU, UCCIIEOBATh MOJIy4YeHHbIE (DYHKLWHU, CTPOUTh UX rpaduku. Matepuan
ATOU COAEPKATEIBHON JIMHUU HALIEJIEH Ha Pa3BUTUE YMEHHI U HaBBIKOB, IMO3BOJISIOIINX
BbIp@XaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMHM B Pa3IMYHOW (opMe: aHAIUTUYECKOH,
rpaguyeckoil u ciaoBecHol. Ero n3ydenue cnocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3ALUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHasgs JuHHAS «Havama MaremMaTHyecKoro aHaiau3a» IO3BOJISIET
CYIIECTBEHHO pACIIUPUTHh KPyr KAaK MaTeMaTUYECKUX, TaK M MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YYaIOUIMMCs, TaK KaK Y HUX MOSBISIETCS] BO3MOKHOCTb CTPOUTD Ipapuku
CJIOKHBIX (DYHKIIMH, ONIPEeNeNsaTh UX HAauOOIbIINE U HAMMEHBIIINE 3HAYCHUS, BEIYUCIISTh
wiowaan Guryp u o0bEMBI Te, HAXOUTh CKOPOCTU M YCKOPEHHUs IporeccoB. JlanHas
coziepKaTesbHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH OCTPOEHUSI MaTEMAaTUYECKHUX
MOJEJIE PpEANbHbIX CUTyaluil, II03BOJSET HAXOAUTh HAWIy4lllee pELIICHUE B
NPUKIAJAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMaTHYECKOTO0 aHaju3a CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO,
(OpMaJIbHO-JIOTMYECKOTO M KPEAaTHMBHOTO MBILUICHUS, (POPMUPOBAHUIO yMEHUH
pacno3HaBaTh MNPOSIBJICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaromuyecs y3HalOT O BBLIAIOIIMXCS pe3ysbTaTax, MOJYYEHHBIX B XOJE pa3BUTHUSA
MaTEeMaTUKH KaK HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYEeCKast TMHUSI « MHOMXECTBa U JIOTUKa» BKIIFOYAET B CeOs
3JIEMEHThI TEOPUU MHOXKECTB U MAaTEMATUYECKOM JIOTUKU. TeOpeTUKO-MHOKECTBEHHbBIE
IIPEICTABIICHNS IPOHU3BIBAIOT BECh KYpC IIKOJBbHONM MaTEMaTUKH W MPEIJIararoT
Haubosiee YHMBEpPCAIbHBIN SI3bIK, OOBEAMHSIONIMIA BCE pa3Aeiabl MaTEeMaTHUKH U €&
NPWIOKEHUHN, OHU CBSI3bIBAIOT PA3HbIE MATEMATUYECKHUE AUCLIUIUIMHBI U UX TPUIIOKEHUS
B eauHoe 1enoe. [1loaToMy BaKHO JaTh BO3MOXKHOCTH OOy4YaroleMmycsi MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIHN SI3bIK COBPEMEHHOW MAaT€MAaTUKH U UCIIOJIb30BATh €0 s
BBIPDAKEHUS CBOUX MbICIIeH. J[pyrUM Ba)KHbIM MPHU3HAKOM MATEMAaTUKU Kak HayKd
clemyeT TpPHU3HATh CBOWCTBEHHYID €M CTpOrocTb OOOCHOBAaHMA W CIIEJJOBaHUE
ONpPENCIIEHHBIM IPAaBUJIAM TOCTPOCHHS J10KA3aTENIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEMaTUYECKOM JIOTMKM  CIIOCOOCTBYET  PAa3BUTHUIO  JIOTMYECKOTO  MBIIUICHHUS



00ydJaroImuXxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYKIEHHUS HA OCHOBE JIOTUYECKUX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yuebnOM Kypce «Anrebpa 1 Hadaia MaTeMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTH4YeCKOTO0 MOJCTUPOBAaHUS, KOTOpPHIE MPHU3BAHBI CIIOCOOCTBOBATH
(OpMHUPOBAHNIO HABBIKOB MOCTPOCHHS MOJENEH peabHBIX CUTYallud, MCCIEIOBAHUS
ITHX MOJENEH C TOMOIINBI0 ammapaTa aureOpbl M MaTeMaTHYeCKOro aHau3a,
WHTEPIPETAUNA TIOJYYCHHBIX PE3yJIbTaTOB. TaKue 3aJaHus BIUICTEHBI B KaXIBIA W3
pa3zieloB TPOTPaMMBI, TIOCKOJIBKY BECh MaTepHay y4YeOHOro Kypca IIHPOKO
UCTIONB3YETCSl JUIS  PEIIeHUs TMPUKIAAHbIX 3amad. [lpu pemieHnun  peanbHBIX
NPAKTHYECKHUX 3a/1ad 00ydJaromurecs: pa3BUBAOT HAOIIOJATEIIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IaTh U
KOHKPETHU3UPOBATh MpobsieMy. JlesTenbHOCTh 10 (hOPMHUPOBAHUIO HABHIKOB PEIICHUS
MPUKJIATHBIX 33/1ad OPTaHW3yeTCs B IPOIecCe M3YUYCHHS BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 Hayalla MaTeMaTHIECKOTO aHATN3ay.

Ha wm3yuenue ydyeOHOTO Kypca «AnreOpa M Hadaia MaTEMAaTHYECKOTO aHAIU3a»
oTBoauTcs 272 yaca: B 10 ximacce — 136 yacoB (4 daca B Hegeno), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCICHUA

Paunonanpupie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble mepuoanyeckue napodu. I[IlpuMeHenune npoOeld M MNPOUEHTOB I
peleHns NPUKIaaHbIX 3a1a9 U3 Pa3JIUYHbIX OTPACiIeH 3HAHUM U PEAIbHOM KU3HH.

HevictBurenpHple  yucna. PamuoHansHble W MppalMOHAIBHBIE  YHCIIA.
Apudmernueckre — omnepauud  C¢  JEHCTBUTENBHBIMM  4YHclIaMd.  Mopayib
JNEUCTBUTENLHOTO 4YKClia U ero cBoicTBa. [IpuOnmkEHHBIE BBIYUCICHUS, MpaBUIIA
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YJIbTATa BEIYUCICHUM.

Crenens ¢ neiaspM nokaszarenem. bunom Herorona. Mcnosnp3oBanue moaxoasimen
dbopMbl 3amucH JIEUCTBUTENBHBIX YHCEN JJIsl PEIIeHUs] TMPAKTHUUYECKUX 3aaad |
IIPEICTABJICHUS JAHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHANIBHBIM TMOKa3aTeaeM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uucna. CsoiictBa Jnorapudma. JleciTUuHbIE U HATypaJbHBIE
JorapupMsl.

CHuHyC, KOCHUHYC, TAaHI'€HC, KOTAHT€HC WYHCIIOBOTO AapryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'€HC YMCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa u TOXeCTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHUsA-CIEACTBUA. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OcCHOBHBIE METOABI PELICHUS LEIbIX U APOOHO-pAallMOHATBHBIX YPAaBHEHUU M
HEPaBEHCTB. MHOTOYJIECHb OT OJHOW IMEpPEMEHHOW. J[leseHne MHOro4wieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorouiensl ¢ 1eiabiMu K03 UIIMeHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTENIEHU U KOPHHU.

HppanmonaneHbie ypaBHEHUA. OCHOBHBIE METOJIbI PELICHUS] UPPALUOHAIBHBIX
YPaBHEHUM.

[Toka3atenbHble ypaBHeHUA. OCHOBHBIE METOJbl PEIICHHS ITOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKATUX JTOrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEILICHUS JOTaPU(PMUYECKUX
YPaBHEHUM.



OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemienne cucreM JMHEHWHBIX YypaBHEHMH. Marpuia CHUCTEMBbI JIMHEWHBIX
ypaBHEeHUI. ONpeaenuTenb MaTpULbl 2X2, €r0 FT€OMETPUYECKHUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUS, NPUMEHEHUE OINPEHCIUTENs JUIsl PELICHUS CHUCTEMBbI
JIMHEVHBIX YpPaBHECHUM. PellleHne nmpuKkiagHbIxX 3a/1a4 ¢ TOMOIIBI CUCTEMbI TUHEWMHBIX
ypaBHeHMIl. HccienoBaHMe TMOCTPOEHHOM MOJEIH C MOMOIIBKD MaTpUll H
OIPEICITUTEIICH.

[locTpoeHnEe MaTEMaTHUYECKUX MOJEIEH pEAIbHOW CUTyallMd C IMOMOULIBIO
YPaBHEHMM W HEpPAaBEHCTB. lIprmMeHeHHWe ypaBHEHUMH W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HAYKU U PEealIbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkIuUsA, cnocodbl 3amaHus GyHKUuU. B3auMHO 00patHble  (QYHKIUU.
Komno3zummss ¢ynkumii. I'padpuk  yHkumu. OnemeHTapHble MOpeoOpa3oBaHUs
rpa@uKoB (QyHKIIHIA.

OO6macth omnpeneneHUss U MHOXECTBO 3HaueHW (yHkiuu. Hymm QyHkimm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. UETHhIE W Heu€THble QyHKIMU. [leproguyeckue
bynkuun. IIpoMeKyTKn MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIIee 3HaUeHUs (DYHKITUU Ha POMEKYTKE.

JluneiiHasi, KBaJpaTUyHass U JPOOHO-TMHEHWHasT QYHKIUU. IJIEMEHTapHOE
UCCIJIEJOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast (yHKIMS C HaTypaJbHBIM W IEJbIM MOKa3aTeiaeM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaguk KOpHS N-0il cTeneHn Kak PyHKIIMU 0OpaTHOM CTENEHU C
HATypaJbHbIM MOKa3aTeJIeM.

[loka3atenbHass W sorapud@muueckas (QyHKIUMU, MX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuronomeTpryeckass  OKpPYKHOCTb,  ONpPEIEICHUE  TPUTOHOMETPUUYECKHUX
(yHKUHNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTU B PEAJIbHBIX MpOILEccax U sBIEHUsAX. ['papuku
pEATbHBIX 3aBUCUMOCTEM.

Hauaja MmaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs  IOCJIEAOBaTeIbLHOCTEH. MeTton
MaTEeMaTUYeCKOM MHIAYKUUMU. MOHOTOHHBIE M OTrPAHUYEHHBIE TOCIEI0BATEIHHOCTH.
Hcropust BOBHUKHOBEHUSI MATEMATHUECKOTO aHAIM3a KaK aHaJIn3a OECKOHEYHO MAJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHedHo yObIBaroIas
reoMerpuueckas mnporpeccus. CyMMa O€CKOHEUHO YOBIBAarOIIEH TIeOMETPUYECKOM
nporpeccuu. JIMHENMHbIM U 3KCHOHEHUHANbHBIA pocT. Hucmo e. dopmyiia CIIOKHBIX



IPOLIEHTOB. Vcnoib30BaHNE MPOTrPECCUU ISl PEIIEHUS PEANIbHBIX 3a/1a4 MPUKIIATHOTO
XapakTepa.

HenpepoiBHbie GyHKIIMK U UX cBOMCTBA. ToukH pa3pbiBa. ACUMITOTHI T'padUKOB
¢dbynkuumii. CoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeToa MHTEepBaJIOB IS
perieHusi HepaBeHCTB. [[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIMM I perieHus
3aj1ay.

[lepBas u BTOpas mpou3BojHbIe (GyHKIMU. OnpeaeeHne, reoOMEeTPUIECKUN U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUY.

[IpousBoaHbIe 3eMeHTapHbIX GyHKUUN. [Ipon3BoaHAS CyMMBI, TPOU3BEICHUS,
YaCTHOTO ¥l KOMIIO3UITUHU (QyHKITHH.

MHoxecTBa M JIOTHKA

MHoOXxecTBO, oniepaluy HaJ MHO)KECTBAMH U UX CBOMCTBa. Jnarpammsl Ditiiepa—
Benna. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO anmnapaTa J1Jisi OMUCaHUsI pEeallbHbIX
IIPOLIECCOB U SBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUY€OHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypansuble u nenblie uucia. [IpuMeHeHHE NPU3HAKOB ACIUMOCTH IIEJIBIX
yuces, HanOoJbiuii oouuit neautens (nanee — HOJl) u HaumeHsblee o01ee KpaTHOE
(manee — HOK)), ocratkoB 1o mopayito, anropurma EBknuna ajig peuieHus 3a1ay B
LEJIbIX YUCIIaXx.

Kowmrmnekcupie uncna. Anredpandeckas 1 TPUTOHOMETpUUYecKasi PopMbI 3aITUCH
KOMIUIEKCHOTO 4Yucia. ApudmeThyeckue ornepainuu ¢ KOMIUIEKCHBIMU YHCJIaAMHU.
N3o0pakeHrne KOMIUJIEKCHBIX YUCE Ha KOOpIUHATHOM miockocT. @opmyna Myaspa.
KopHu N-0li cTeneHn n3 KOMIUIEKCHOTO Yucia. [[puMeHeHre KOMIUIEKCHBIX YU CEI IS
pereHust GU3NIECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPAaBHEHUHN U HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIe/ICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUM c IIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHne TpuroHoMeTprUIeCKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS TTOKa3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM U COBOKYIHOCTEM palliOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IppuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX
3a/a4 W 3a/a4 U3 pa3uyHbIX o0JacTell HayKW M peajbHOW JKU3HM, MHTEPIpPETALUs]
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommosummu QyHKImd. ['eomerpuueckue oOpa3pl ypaBHEHHH U
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

TpuronomeTtpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

I'papuueckue MeToapl peuieHHsl ypaBHEHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C ITapaMeTPaMH.

Ucnons3oBanue rpadukoB (QyHKIUNA JIsI  KCCIEIOBAHUS MPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HMKAIOT MpH PELICHUM 3aJad M3 APYIHX y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne TpOU3BOAHONW K HCCIEIOBAaHUIO (PYHKIUMHA HAa MOHOTOHHOCTbH H
sKkcTpeMyMbl. HaxoxaeHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HAYCHU HeNmpepbIBHOMN
GbyHKIUU Ha OTPE3KE.

IIppuMeHeHne TPOU3BOJHOM Ul HAXOXKIACHUS HAWIY4yllero peuieHus B
MPUKIIAIHBIX 3a7a4ax, IS ONPEAEIEHNs CKOPOCTH U YCKOPEHUS IPOLIECCa, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpasHbix. [lepBooOpa3HbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNuterpan. ['eomerpruueckuil CMbICH MHTETpANIA. BhluKcieHne OnpeneaEéHHoro
uHTerpaina no gpopmyne Herotona-Jleibnuna.

[IpumeHenue uHTerpana Juisi HaxoKAeHUs TUIoaAel MIoCKuX (GUryp u o0bEMoB
Ir€OMETPUYECKUX TEII.

[Ipumepsl  pemienuit  nuddepeHnnanbHbIX  ypaBHeHHH. MareMaTtnyeckoe
MOJIEJIMPOBAHUE PEATLHBIX MPOLIECCOB C MOMOIIIbIO AU depeHIIMaTbHBIX YPABHEHHIA.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«™AJITEBPA'° 1  HAYAJIIA  MATEMATHYECKOI'O AHAJIM3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh TPAKIAHCKON TMO3HWIMKM OOYYaroIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OO0IIEeCTBa, MPEACTABICHUE O MAaTEMaTUYECKUX
OCHOBaX  ()YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBIEHUH, MpOUEAYp
rpakIaHCKOT0 001IecTBa (BHIOOPHI, OMPOCHI U APYTO€), YMEHHUE B3aUMOICHCTBOBATH C
COIIMAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaXKTaHCKON HUIACHTUYHOCTH, YBAKCHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIIEHUE K
JOCTHXKCHUAM POCCUHUCKUX MAaT€MaTUKOB M POCCUUCKOW MATEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OTUX JOCTHXKEHUM B JIPyTMX HayKaxX, TEXHOJOTHusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHWE TYyXOBHBIX LIEHHOCTEH POCCHUHCKOrO Hapoja, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHMUSI, ITUYECKOIO TOBEJEHHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTIKCHUN HAYKU M JIEITEIbHOCThIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUAs OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1au, PELICHUN, pacCy X JACHHUM, BOCOPUUMYUBOCTb K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHUS MMPUMEHATh MaTeMaTHYECKUE 3HAHHS B MHTEpECcax
3I0POBOTO M 0€30MacHOr0 o0pasa »KW3HW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
37I0pOBbIO (370pOBOE MHUTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUM W OTIbIXa,
peryisipHas (Qu3nyeckass aKTUBHOCTh), (HU3UYECKOE COBEPIICHCTBOBAHUE TIPH
3aHSATUSIX CIIOPTUBHO-03I0POBUTEIBLHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHHE IIEHHOCTU TPYIO0JIIO0US, UHTEPEC K Pa3TUIHBIM
chepam mnpodeccHoHATBLHON JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €€
MPWIOKEHUSIMA, YMEHUE COBEpINAaTh OCO3HAHHBIN BHIOOp Oyaymied mpodeccuu u



peann30BBIBaTh COOCTBEHHBIE J>KM3HEHHBIC IIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYECKOMY O0pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUHM BCEH JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MaTEMaTUYECKON
HaIPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

COPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHWMAaHHUE  BIMSHUS
COIMAIbHO-PKOHOMHYECKUX IMPOIIECCOB HA COCTOSTHUE TMPUPOJIHON U COLMAIbHON
Cpelibl, OCO3HaHHE TJI00aTBHOTO XapaKTepa KOJIOTHUECKUX MPoOieM, OpUEeHTAIIMs Ha
NpUMEHEHUE MaTeMaTUYECKUX 3HAHUU /IS PeIleHUs 3a/ad B 00JIaCTU OKpYy Karolen
cpebl, MIAHUPOBAHUE TMOCTYIKOB W OLEHKA HMX BO3MOXHBIX TOCJIEACTBUU st
OKPYKaIOIIEH Cpeabl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

chOpPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPaKTHKH, IOHUMaHUE MaTEeMaTUYECKOM
HayKH Kak cepbl 4eI0BEUECKOU JESATEILHOCTH, ATANOB €€ pa3BUTHUS U 3HAYUMOCTHU
JUIS pa3BUTHSL IIUBWIM3ALUM, OBJIQJICHUE S3BIKOM MAaTEMaTUKU M MaTeMaTU4YeCKOM
KYJbTYPOU KaK CpEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISITh IPOECKTHYIO U
UCCIIE0BATENBCKYIO JEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

BBIIBIIAITD W XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTUYECKHUX
00BEKTOB, MOHATUHN, OTHOIIEHUH MEXAY MOHATUAMHU, (HOPMYIUPOBATH OINpPEAETICHHUS
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiAacCU(DHUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHM I, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATB, (dopMynupoBaTh " npeoOpa3oBbIBATh CYKJICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS B
(dakTax, NaHHbIX, HAOJIONEHMUSIX M YTBEPXKICHUSX, Mpeiaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUNN;

Jenarb BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CaMOCTOSITEJILHO JIOKA3aTelIbCTBA MAaTeMAaTHYECKUX YTBEPKICHUMN
(mpsiMble W OT MPOTHBHOIO), BHICTpAaUBaTh apTyMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHHS U BHIBOJIbI;



BBIOMpATh CIIOCO0 perieHrs yuyeOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus], BRLIOUpaTh HanOoJee MOAXOISAIINNA ¢ YIETOM CaMOCTOSTEIHHO BBIICIECHHBIX
KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

HCIIOJB30BaTh BOIMPOCHI KAaK HCCIEIOBATEIIbCKUN HWHCTPYMEHT IO3HAHUS,
bopMyIHUpPOBATH BOMPOCHI, (DUKCUPYIOIINE MPOTHBOPEUHNE, TPOOJIEMY, YCTAHABIHBATh
HUCKOMOE M JlaHHO€, (OpMHUPOBATh TUIIOTE3Y, APTyMEHTHUPOBATH CBOIO TO3HIIMIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKoro OOBeKTa, SBJICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSMHU, MPOIECCAMMU;

CaMOCTOATENHbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pPE3yJbTaTaMm
POBENEHHOTO HAOIIOICHHUS, UCCIEAOBaHMS, OLICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJAOB M OO0OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE IMpOIEcca, a TaKXKe BBIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora c nndopmanueii:

BBISIBIISATh JAeUIUTH WH(OpPMAIUU, TaHHBIX, HEOOXOJIMMBIX JUIsi OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIMI0O U3 HCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAILIUIO PA3TUYHBIX BUIOB U (Popm
MPEACTABIICHHUS;

CTPYKTYpUpOBaTh HHGOPMAIIMIO, TPEACTABIATh €€ B pa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpadUUueCcKy;

OIICHUBATh HAJEKHOCTh UH(POPMAIUU 110 CAMOCTOSITENIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBUSIMU U
LEJISIMU OOILIEHUSs, ICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHU MO XO1y pEeUIeHUs 3a7a4l, KOMMEHTHPOBATh
MOJIyYeHHBIH PE3yNbTarT;

B XO0Jle OOCYXIEHHUS 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBbl,
npo0JieMbl, peraeMoi 3a7jauu, BbICKAa3bIBaTh UIEH, HALIEJICHHbIE HAa TIOUCK peIleHus,
COMOCTAaBIIATh CBOM CYXKIEHUA C CYXKICHUAMH JAPYIMX YYacCTHUKOB JIMAJora,
0OHapy>XMBaTh PA3JIMYUE U CXOJICTBO MO3UIINI, B KOPPEKTHOUN PopMe popMyIHpoBaTh
pa3HOIJIACHs], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHMS 3a1a4d, JKCIEPUMEHTA, HCCIIECIOBAHMS,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUICHHS C Y4Y€TOM 3a/aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IUJIAH, QJITOPUTM PEIICHUS 3aJadyM, BBIOMpATh CMOCOO pPEIICHUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIAJC€Th HABbIKAMU MMO3HABATEIBHOU peIeKCUM KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUA U MBICIUTENBHBIX TIPOIECCOB, UX pe3yJbTaTOB, BJIAJETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISI IMpOLIEcca M pe3yibTaTa PEIIeHUs MaTeMaTUYecKOn
3a]1aui;

MPEABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ]1ayH,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIM U YCIOBUAM, OOBSCHITH MPUUUHBI
JIOCTUKEHUSI WM HEIOCTWXKECHHS PEe3YyJIbTaTOB JEATENbHOCTU, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHasl 1eATEJIBHOCTD:

MOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIAMBHUAYaJIbHOM
paboOTHI MPHU PEIICHUN YUeOHBIX 3a7a4, IPUHUMATH 11€JIb COBMECTHOM JI€SITEIBLHOCTH,
IUIAaHUPOBATH OPraHM3aLMI0 COBMECTHOM pabOoThl, pacmpenessiTb BHUABI padoT,
JIOTOBApUBATHCA, OOCYXJIaTh TpollecC M pe3yiabTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TIPYMIOBBIX (opMmax padoThl (0OCyKIAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U WHBIE), BBITIOIHATH CBOK YacTh paOOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTUMU YWiICHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJia B
001U MPOAYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHI

K xoHimy oOyuenuss B 10 kijacce oOydyarnIuics TMOJYYUT CIEAYIOUINE
MpeAMETHBIE Pe3yJIbTaThI 10 OTJAEIBLHBIM TEMaM paboueii MporpaMmMbl y4eOHOTO Kypca
«Anre0Opa u Hayaja MaTEeMAaTHYECKOTO aHAJIU3ay:

Yucaa v BBIYUCTCHUSA:



CBOOOJHO ONEPHPOBATHh NOHATHUSAMU: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas
nepuoauyeckas ApoOb, NPOLEHTHI, HUPPALUOHAIBHOE  YHCIO, MHOXECTBA
PalMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOLIEHTHI JUIsl pEeIICHUs MPUKIAIHBIX 3374 U3 Pa3TuYHbIX
OTpAaCJIe 3HAHUW U PEAIbHOU KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYHMCIICHUSA, NPABWIA OKPYIJIEHUS, MPUKHUIKY H
OLIEHKY pE€3YJIbTaTa BBIYUCIICHUII;

CBOOOJTHO  ONEPUpPOBATH MOHATHUEM: CTENEHb C IEJIbIM  [OoKa3aTeseM,
UCIIOJIB30BaTh MOAXOMSANIYI0 (GOpMYy 3alUCH ACHCTBUTEIBHBIX YUCEN JIs PEHICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS TAHHBIX;

CBOOOJHO ONEPHPOBATH MOHITHEM: APU(PMETHUECKHII KOpPEHb HaTypajIbHOU
CTEIICHY;

cBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEpPUPOBATH MOHATHSAMH: JOrapupM 4YHUCIA, JECATUYHBIE H
HaTypaJIbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHIE€HC
YHUCJIOBOT'0 apryMEHTAa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, APKKOCHHYC M ApPKTAHT€HC YHCIIOBOTO
apryMeHTA.

YpaBHeHHS U HEPaABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHITHSIMH: TOXKIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U yPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3jMyHble METOJAbl PpEUICHHMs] palUOHAJIbHBIX M JIPOOHO-
PAlMOHAJIBHBIX YPABHEHUN, TPUMEHATH METOJI MHTEPBAJIOB VISl PELLICHNS] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOW MEpPEMEHHOM,
MHOTOYJIEH € IeJIbIMH KO3((ULIMEeHTaMH, KOPHH MHOTOYJI€HAa, IPUMEHATDH JeJICHUE
MHOI'OYJIEHa Ha MHOTO4JIEH C OCTaTKOM, Teopemy besy u reopeMy Buera juis pemenuns
3a/1ay;

CBOOOJHO ONEPUPOBATH MOHATUAMM: CUCTEMA JIMHEHHBIX YpAaBHEHHM, MaTpULa,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUM CMBICH, UCIIOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 sl BBIYUCIEHUS €r0 3HAYEHUs!, IPUMEHSTh ONPENEIUTENH [
pelIeHnss CUCTEMBbl JIMHEHMHBIX YPAaBHEHHUM, MOJACIMPOBATH PEAJbHBIE CUTYAllUU C
MIOMOIIBIO CHCTEMBI JIMHEWHBIX YPABHEHUM, HCCIEIOBATH IOCTPOEHHBIE MOJEIH C
ITOMOIIBIO MaTPHI] U ONIPEAETUTENEH, UHTEPIIPETUPOBATD MTOTYUYEHHBINA PE3YJIbTAT;

HCITOJI30BATh CBOMCTBA ICUCTBUI C KOPHSIMU ISl TPE0OPa30BaHMSI BBIPAKCHUIA;

BBIMOJHATh MPeoOpa30BaHUsl YHCIOBBIX BBIPAXKEHHM, COAEPIKAIIUX CTETEHU C
palMOHAIBHBIM IT0KA3aTEeJIEM;



UCIIOJIb30BaTh CBOMCTBA JIOTApU(PMOB I MPeoOpa3oBaHusl JTOTapuPMUIECKIX
BBIPAKEHUN;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: HPPALUOHAIIBHBIE, MOKa3aTelIbHbIE U
jgorapu(pMUUECKrUEe ypaBHEHUS, HAXOAUTh MX PELICHUS C IOMOIIBI0 PaBHOCHUIIbHBIX
NIEPEXO0/I0B WM OCYIIECTBIISISI MPOBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue (GopMmyssl sl mpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO  ONEpPUPOBaTh  IOHSATUEM: TPUTOHOMETPUYECKOE  ypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OpMyJbl Il pPEUIEHMs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJICTTMPOBATh pealbHbIC CUTYAIlMN Ha SA3BIKE anreOpbl, COCTABISITh BHIPAKEHU,
yYpaBHEHUs, HEPABEHCTBA M0 YCJIOBHIO 33/1a4H, UCCIIEI0BATh MOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: (YHKLHUS, CHOCOOBI 3aAaHUs (DYHKIIUH,
B3aMMHO 0OpaTHbIEe PYHKIUHU, KOMIO3ULUSA GYyHKUUN, TpaduK (PYyHKIUU, BHIIOTHITh
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKoB PyHKIHI;

CBOOO/IHO OINEPUPOBATh MNOHATUAMM: OO0JIACTH ONPEICIIEHUS U MHOKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CcBOOOMIHO OMEpUPOBAaTh TMOHATHUSAMHU: YETHBIE W HEYETHBIE (DYyHKIUH,
nepuoanyYecKkue (PyHKUHH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIUH, MAKCUMYMbI H
MUHUMYMBI (QYHKIIMHM, HauOOJbIllee W HaWMEHbIlIee 3HAaYeHUE (YHKIMU Ha
IPOMEXYTKE;

cBOOOIHO OMEPHPOBATh MOHSATHUSAMHU: CTENEHHAs (YHKIUS C HAaTypadbHBIM U
[EeNbIM TIOKa3aTeneM, Tpaduk cTeneHHOW (YHKIMU C HATypadbHBIM W IEJIBIM
nokasaresieM, Tpaduk KOpHsS N-o¥ cTerneHu Kak (yHKIMU OOpaTHOM CTENEeHH C
HaTypaJIbHbIM IOKa3aTeleM;

ONEpUPOBATh TMOHATHSAMH: JUHEWHAs, KBaapaThuyHas u ApOoOHO-ITHHEHHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE HCCIIEA0BAHNE U IOCTPOCHUE UX TPAPUKOB;

cBOOOMHO OMEpUPOBaTh MOHATHAMH: TIOKa3aTelbHAss M JorapupMudecKas
dbyHKIMM, WX CBOWCTBa W TpaduKH, HUCIOJIB30BaTh HMX TpaduKH IS PElIeHUsS
YPaBHEHUU;

CBOOOMHO OMEpPUPOBATh MOHATHSIMH: TPUTOHOMETPHYECKAs OKPYXKHOCTb,
ompeesieHue TPUTOHOMETPUYECKHUX (YHKITUI YNCIOBOTO apTyMEHTa,;

UCIOJIB30BaTh rpadpuku GyHKIUH 11 HCCIEA0BaHMUS IPOLIECCOB U 3aBUCUMOCTEH
IpU pellieHuH 3a7a4d U3 JPYTuX Y4eOHBIX MPEIMETOB U PEalIbHOM JKU3HU, BhIpaXaTh
(dopMyiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:



CBOOOJHO OIEpUPOBAaTh NOHATUSAMU: apu(METHUECKass W TEOMETPUYECKAs
nporpeccusi, OECKOHEYHO YOBIBAIOIasi F€OMETpUYECKas MPOrpeccusi, JIMHEUHbIA U
HKCIIOHEHIIUATIBHBIN POCT, opMysia CIOKHBIX MPOILIEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

WCIIOJB30BaTh MPOrPECCHUU Ul PEIICHUS PEANBbHBIX 3a4ad MPUKIAJIHOTO
Xapakrepa;

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: TOCIEIOBATEIBHOCTb, CIOCOOBI 3a/laHUS
MOCJIEA0BATEIBHOCTEH, MOHOTOHHBIE W  OrPAHUYEHHBIE MOCIJIEIOBATENBHOCTH,
MOHUMATh OCHOBBI 3apOKJICHHUS MAaTEMAaTUYECKOr0 aHaIN3a KaK aHajau3a OECKOHEYHO
MaJbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HEMPEPBIBHbIE (DYHKIMH, TOUKU Pa3pbIBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOO/IHO OINEpPUPOBaTh NOHATHEM: (YHKLHMs, HENpephlBHasE Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HEMIPEPBIBHBIX (DYHKIUHI ISl pELICHUS 33/1a4;

CBOOOJHO ONEPUPOBATH MOHATHUAMMU: MEPBasi U BTOpas MPOU3BOAHBIE (DYHKIIUH,
KacaresibHas K rpaduKy QyHKIUY;

BBIYMCIIATH IPOU3BOAHBIE CYyMMBI, IPOU3BEIACHUS, YACTHOTO U KOMIIO3ULIMU JIBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TE€OMETPUYECKMH M (PU3NYECKHM CMBICH TMPOU3BOJHOM IS
peIIeHus 3a1ay.

MHokecTBa H JIOTHKA:

cBOOO/IHO OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, OTIEpALIUN HAJl MHOYKECTBAMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONHMCAHMS PEealbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTHX yUYeOHBIX MTPEAMETOB;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: OIpPEACIICHHE, TEOpeMa, YpaBHEHUE-
CJIEJICTBUE, CBOWCTBO MaTeMAaTUYECKOTO OOBEKTa, 0KA3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xoHiy oOydenuss B 11 kiacce oOydyamnuics MOJYYUT CIEAYIOUINE
IpEeIMETHBIE PE3YJIbTaThI [0 OTAEIBHBIM TEMaM padouell MporpaMMbl y4eOHOT0 Kypca
«Auredpa 1 HayaJla MaTEMAaTUYECKOTO aHATTN3a:

Yucia ¥ BbIYMCICHHSA:

cBOOOHO OMEpUPOBATH MOHATHAMH: HaTypaJlbHOE U LEJI0€ YHCIIO, MHOXECTBA
HaTypaJbHBIX M LEJbIX YHMCEN, UCIOJB30BATh MPU3HAKH AECIMMOCTH LEJBIX YHUCEN,
HOJl u HOK HarypanpHbIX 4mMcen Uisl pPElIEHUs 3a1ay, MPUMEHSTh aJrOPUTM
EBxmuna;

cBOOOJHO OINEpUpPOBaTh TMOHATHEM OCTaTKa 1O MOJYJIO, 3alHCHIBAaTh
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;



CBOOOJHO ONEPHPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B aireOpandecko u
TPUTOHOMETPUUECKONU (QopMe, BBIIOIHATh apu(METUYECKUE OIepaluu ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPaABeHCTBA:

CBOOOJHO OIEPUPOBATh TMOHATHSAMHU: HPPALMOHAIBHBIE, IOKAa3aTeIbHbIE H
JorapuMUYECKHE HEPABEHCTBA, HAXOJUTh UX PEIICHHS C MTOMOIIBIO PABHOCUIIBHBIX
MIEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEH MPH pElICHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO  ONEPUPOBATH TMOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHATH  HEoOXoAuMble  (QOpMynbl  JJIs  pELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: CHUCTEMA U COBOKYNHOCTh YPAaBHEHHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI M COBOKYIHOCTEM PAalHOHAIBHBIX, WPPALMOHAJIBHBIX, ITOKA3aTEIbHBIX WU
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelaTh palMoHaIbHbIE, HPPALMOHAIIBHBIE, I0KA3aTeNbHBIE, TOTapU(PMUUECKHUE U
TPUTOHOMETPUUECKNE YPABHEHHUS M HEPABEHCTBA, COAEPKAIIUE MOLYJIN U TapaMETPh;

NPUMEHATh TpaUyecKue METOIbl JJIsi pElIeHUS YPAaBHEHUN W HEPABEHCTB, a
TaKKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBATh peabHbIE CUTYallu! Ha A3bIKE aareOpbl, COCTaBISITh BhIPAXKEHNUS,
YPaBHEHMs, HEpPABEHCTBA M MX CHUCTEMBbl [0 YCIOBHMIO 33Ja4yd, HCCIIEI0BAThH
IIOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHMEM allnapara anreOpbl, MHTEPIPETUPOBAThH
IIOJTyYEHHBIN PE3YJIbTAT.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKH KOMIO3UIMHK (PYHKUUH C TOMOLIBIO 3JIEMEHTapHOTO
WCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPJIWHATHOM
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPpaUKU TPUTOHOMETPUUECKUX (PYHKIUH;

OPUMEHATh (QYHKIUU Uil MOJEIUPOBAHUS M HCCIIEJOBAHUS PEATBHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIEN0BAHUS (PYHKIIMM HA MOHOTOHHOCTH U
DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIeE W HAaWMEHbIIee 3HAUCHHMS (YHKIMM HENpPEephIBHOM Ha
OTpE3KE;



UCIIOJIb30BaTh IPOM3BOJHYIO JUIS HAXOXIACHHS HAWIYYIIETO pEIICHUS B
NPHUKJIATHBIX, B TOM YHCJIC COIMAIBHO-3KOHOMUYECKHX, 3a/1a4ax, JUIsl ONpeaciICHUsS
CKOPOCTH ¥ YCKOPEHHMSI MPOoIIecca, 3a1aHHOT0 (hOpMYJIOi Wit TpaduKoM;

CBOOO/THO ONIEPUPOBATh MOHATUSAMU: TIEPBOOOpA3HAs, ONPEACIEHHbBIN UHTErpal,
HAXOJWTh IIEPBOOOPA3HBIC DSJICMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTETPA IO
dbopmyne Hrrotona-JleiOnua;

HAXOJUTh IUIOMIAJIN TUIOCKUX (GUTYp ¥ 00BEMBI TEJT C MOMOIIBIO HHTETpaIa;

UMETh TMPEJCTABJICHUE O MATEMAaTUYCCKOM MOJICIIMPOBAHUN Ha MPUMEpEe
cocranieHus auddepeHInanbHbIX YPaBHCHUM;

peliaTh MPHUKIAJHBIC 3aJadd, B TOM YHCJIEC COIUAIBHO-DKOHOMHUYCCKOTO M
(du3nIecKoro xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaumMmeHnoBaHue pa3acjgaoB U TEM

KoanuyecTBO 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne i/ KouTpoJubHbIe
MPorpaMmbl Bcero o0pa3oBaTe/IbHbIEC pecypchbl
padoThI
MHO0XKECTBO IEUCTBUTENBHBIX YUCEIL.
1 Mmuorounensl. PaninonanbHbie 24 1
ypaBHEHUS U HEpaBeHCTBA. CUCTEMBI
JIMHENHBIX YPABHEHUN
5 Oynkiuu u rpaduxu. CTeneHHas 12 0
GyHKIMS € LETBIM MOKa3aTeIeM
3 ApudmMeTnueckuii KOpeHb N-0if CTETICHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazaTenbHast GyHKITHS. 10 0
[loka3arenbHbIE yPaBHEHHS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapupmuueckrie ypaBHEHUS
6 TpuroHoMeTpUUECKUE BHIPAKEHUS U 99 1
ypaBHEHHUS
7 [TocnenoBaTEeILHOCTH U MIPOTPECCUM 10 0
8 HenpepoiBubie ¢pynkuuu. [IponsBogHas 20 0
9 [ToBTOpEeHue, 06001IEHE, 5 1
CUCTEeMAaTH3allus 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 136 5

[TPOI'PAMME







11 KITACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3ie/ioB U TeM DJIeKTpPOHHBbIE (IU(PPOBHIE)
KourpoJsbHbIe
Ne /o NMporpamMMmbl Bcero o0pa3oBaTesIbHbIC pecypchl
padoThI
1 HccnenoBanue QyHKIHi C 29 1
IIOMOILBIO IIPOU3BOIHON
2 [TepBooOpa3Has u UHTErpa 12 1
['paduixu TPUrOHOMETPUUECKUX
3 bynkuuii. TpuroHomeTpuyeckue 14 1
HEpPaBEHCTBA
4 HppanuoHanbHble, TOKa3aTEIbHbBIE 24 1
U JjorapuMUIECKrue HEPaBEHCTBA
5 KommiekcHble yncna 10
6 HarypanbHble U 11e51ble ynucna 10
CucTteMbl pallMOHAIBHBIX,
7 VppalMOHAIBHBIX MOKA3aTENbHBIX U 12 1
Jorapu(pMUYECKUX ypaBHEHUI
8 3agauu ¢ mapameTpamMu 16 1
9 [ToBTOpEHUE, 0606meHI/UIe, 16 5
CUCTEMaTHU3aLIMs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 136 10
I[TPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

Marematuka: anreOpa u Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
Anre6pa v Hadasla MaTemMaTuueckoro ananusa, 10 kimace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO
«3natensctBO «IIpocBenienue»

MaremaTuka: anredpa U Hadajga MaTeMaTHYECKOTO aHalli3a, reoMeTpusi. Anredpa
M Hayajla MaTeMaTtudeckoro ananusza, 11 ximacc/ Komsarun FO.M., TkaueBa M.B.,
®denoposa H.E. u npyrue, AxkunonepHoe ooiectBo «M3marenbcTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Anre0Opa 1 Hauaja MaTeMaTUYECKOro aHainu3a. Meronnueckue pekoMenaauuu. 10-
11 xnaccel. ABTop @enopona H. E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https:/fipi.ru/

https://resh.edu.ru/

http://window.edu.ru -Poccuiickuii 0011e00pa3oBaTeIbHBIN OPTAJ, €IUHOE OKHO
JI0CTYTIa K 00pa30oBaTeIbHBIM pecypcam

https://lesson.edu.ru/
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