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INOACHUTEJIBHASA 3AIINCKA

VYyebublii Kypc «AnreOpa M Hauyajga MaTeMaTUYECKOrO aHAINM3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYMMBIX B MPOTPAMME CpEIHEro oOIero odpazoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIBbHYIO 0a3y s
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHbI, (OpMHUPYET
JIOTMYECKOE U aOCTPaKTHOE MBIIUIEHUE O0Yy4arolUXcs Ha ypPOBHE, HEOOXOAMMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOLIECTBO3HAHUSI, HUCTOPUH, CIOBECHOCTH U APYTHX
JUCHMIUTMH. B paMkax maHHOro yueOHOro Kypca oOydarommecs OBIJIaJI€BalOT
YHUBEpPCAJIbHBIM $I3IKOM COBPEMEHHON HaykH, KoTopas (OopMyIupyeT CBOU
JOCTUKEHMSI B MAaTeMaTu4eckon hpopme.

VY4eOHbIi Kypc anredpbl M Hayal MAaTEMaTHYECKOTO aHajau3a 3aKjaJblBacT
OCHOBY JJIi YCHEUIHOTO OBJAJeHUsA 3aKoHaMu (U3UKH, XUMUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX AJIs JajbHEHIIEro oOpa3oBaHUA U B
NOBCEAHEBHOMN XU3HU. B TO ke Bpems oBianeHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSMHU aJIreOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykKJaTh NEAYKTUBHO, UCIOJIb30BAThH
00001IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHaAJOrv, (opMHupyeT
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xonme m3yuenus ydueGHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanm3a» OOydYarolluecs IMOJy4YaroT HOBBIA ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIBHOTO TOCTPOEHUSI MaTeMAaTUYECKUX MOJENEH pealbHbIX CUTYalHM,
UHTEPIIPETALlMA  TONYYEHHBIX  pPEUIEHWM, 3HAKOMSTCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSMH U UX aBTOPAMH.

VY4eOHblil Kypc 001anaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM IMOTEHIHAJIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbl Marepuain, CIOCOOCTBYHOIIMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuky ydeOHOH
JESTeNbHOCTH, TpeOyIolel MPOJODKUTENFHON  KOHIEHTPAllMd  BHHUMAHUA,
CaMOCTOATEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00ydeHus ainredpe 1 HauajjaM MaTeMaTH4YeCKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHHUSL.

B ctpykrype yuebHoro kypca «Anredpa 1 Hauajla MaTEMaTHUYE€CKOTO aHAIN3a»
BBIJICJIEHBl  CIEAYIOIIME COAEpKATEIbHO-METOANYECKUE JMHUK: «Yucna u
BBIYHCIICHUS», «DYyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHainusa», «MHoxkecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTENbHO-METOUUECKHE JIMHUM H3YYaroTCsl Ha NPOTSHKEHUHM JABYX JIET



0o0ydeHus Ha YPOBHE CPETHEr0 00IIIero 00pa3oBaHusl, ECTECTBEHHO TOTIOJIHSS IPYT
JpyTa v MOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH U pazfenamu. J[aHHbIi yueOHbIN
KypC SIBJSIETCS WHTErPATUBHBIM, IOCKOJbKY OOBenuHsAEeT B cebe coaepKaHue
HECKOJIBKAX MAaTeMaTHYeCKHX TUCIUILINH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHs MHOXKECTB, MaTeMaTHuecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIiuecs OBIAJeBaIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaTroM, y HHUX IOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENb pEealbHOW CUTyallud, NPUMEHSATh 3HAHUS,
MOJyYeHHBIE TPH H3YYEHHH Y4YeOHOTO Kypca, Uil PEHICHHS CaMOCTOSTEIbHO
chOpMyITUPOBAaHHOW MAaTEeMAaTHYECKOW 3ajjaud, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOAUYECKass JTUHUA «UucCiia ¥ BBIYUCICHHS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHusi ocoboe BHUMaHUE ynensercs (OPMHUPOBAHUIO  HABHIKOB
paIMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONIMX B CEOsl MCIIOIB30BAHUE PA3ITMUHBIX
dbopM 3amucu yuCla, yYMEHUE JenaThb NPUKUIKY, BBIMIOJIHATH MNPUOIMKEHHbBIE
BEIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUSA, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBA HATypalbHBIX, IIEIBIX,
palMOHAIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOTOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX ~4ncel. B  KaXaoM H3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My CIelnu(UYECKUe 3aqaud M OINEepaluu: JeJeHUe HaIeo,
OTIEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apu(PMETHICCKHE OTNEpaIiui, a TaKkKe
U3BJICUCHUE KOPHSI HATypallbHOM CTENEHM HAa MHOXECTBE KOMIIJIEKCHBIX YHCEIL.
brnarogapsi mocienoBarenTbHOMY PACIIMPEHUIO KpYyra HCIOIb3YEMBbIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHCHHUS IS PCIICHHS Pa3IuYHBIX 3a1a4
dbopMupyeTcsi mpeACTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKH W e€ pojH B
IOCTPOCHUU MOJIEJeH peaNbHOro MHUpPa, HIMPOKO HCIOIB3YIOTCS 000OIIeHHEe U
KOHKpEeTH3aIusl.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUHM BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro oOIIero o0pa3oBaHMs, TMOCKOIbKY B KaXKJIOM
pazaene Ilporpammbl TpemxyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3ajad. B
pe3ynpTaTe OOydarouiecs OBJAACBAIOT PA3NUYHBIMA METOJAMU  PEIICHUS
pallMOHAIBHBIX, HPPAIMOHANBHBIX, TIOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHI, HEpPaBEHCTB M CHUCTEM, a Takxke 3ajady,
coliepkanux mapameTpbl. llomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCClenoBaHNH (DYHKIMI ¢ TIOMOIIBI0 MTPOW3BOIHOM, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.



JlanHas conep:kaTelibHas IMHUS BKJIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUI
BBIMOJHATH  pacuéTel 1o  (opmynam, mpeoOpa3oBaHUs  pPaLUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHMM, a TaKXKE BBIPAXKECHUH,
colepkallux CcTeneHu M Jjorapu@mel. brarogaps u3ydeHuro anreOpandyeckoro
MaTepHalia IpOUCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPaKTHOTO
MBILIJIEHUST 00yYarolmuxcs, (OpPMHUPYIOTCS HABBIKM AETYKTHBHBIX PacCyKICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, TMpPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE PABEHCTB U HEPAaBEHCTB. Anredpa npearaet 3 peKTUBHbIE
WHCTPYMEHTBl U1 PELIEHUS IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aaad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeTouyeckass JHHUA «DYHKIUM U TpaduKu» TECHO
HEepeIieTaeTCs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICIIE 3a7a€T NOCIIEI0BATENbHOCTh U3YUCHUS MaTepuaia. M3yueHue CTeNneHHOH,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIHN, UX CBOICTB
U rpaduKoB, UCTOIB30BaHUE (DYHKUMN JJIS pelIeHus 3aJad U3 JPYrHX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblioe BHMMAaHHE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTeabHON JTMHUN HAICJICH Ha Pa3BUTHE YMEHHUH 1
HAaBBIKOB, ITI03BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUNHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOH, rpaduueckoil u cnoBecHoil. Ero uzydenue cnocoOcTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETHU3alMH, HCIIOJIb30BAaHUIO aHAJIOT .

CopnepxarenbHas nuHusa «Hauvana MareMaTnyeckoro aHajin3ay IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOyYaroIIMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOMTH
rpa@uKyd CIOXHBIX (YHKIMM, ONpeAeNniaTb MX HauOOJbIIME W HAaWMEHbIINE
3HAYEeHHsI, BBIYMCIATH IUIOMIAAU (UTYP B OOBEMBI TE, HAXOIUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas coaepxkKaTeinbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUS MATEMAaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
MIO3BOJIAET HAXOIUTh HAWJTYYIlIEE PEIIEHUE B IPUKJIIAHBIX, B TOM YHACIIE COLIMAIBHO-
SKOHOMMYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMAIBHO-IOTMYECKOTO U KPEATUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaroniuecs y3HatT O BbIIAIOIIUXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH KAaK HAyKH, U 00 HX
aBTOPAX.



CopeprxaTenbHO-MeTOAUYECKas: TUHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXXECTB M MaTeMaTuyeckoil Jjoruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOIBLHOM MaTeMaTHKU
U TpeajiaratoT HaumOoJiee YHUBEpCAIbHBIM SI3bIK, OOBEIMHAIONIMI BCE pa3ienbl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBSI3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W MX MPWIOKEHUs B efauHoe wenoe. [loaTomy BaxkHO natTh
BO3MOXKHOCTb 0OydYaromeMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOM MaTE€MaTUKH W HMCIOJb30BATh €ro /I BBIPAKEHUS CBOUX MBICIIEH.
JlpyruMm BaXHBIM MpPU3HAKOM MaTEMAaTUKH KakK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €Ul CTPOrocTb OOOCHOBAaHMM U CIEJOBAaHHE OMNpPEACIEHHBIM
npaBWjaM  [OCTPOEHUS  JI0Ka3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MAaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
o0yyJarouuxcsi, To3BOJISIET UM CTPOUTH CBOU PACCYKICHHSI HA OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILLIICHUS.

B yuebHOM Kkypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHaIH3a
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOIO MOJEIMPOBAHMS, KOTOPBIE IPU3BAHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MojJeNel peaTbHBIX
CUTyallMii, HCCIENOBaHUS HTHUX MOJENIEeW ¢ MOMOIIBI0 amnmapara aiareOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEPHpPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK/bII U3 pa3JeioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs IJs pelIeHUs MPUKIaAHbIX 3aaad. llpu
pElIEHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydarouigecss  pa3BHBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTCs B MPOIIecCe U3YyUEHUS BCeX TeM yueOHOTO Kypca « Anredpa u Havasna
MaTEMaTUYECKOTO aHaTU3ay.

Ha wu3yuenue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4Ye€CKOTrO
ananu3a» otBoautcsa B 10 kiacce — 136 yacoB (4 yaca B HeEINIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanueckue Apodu. Ilpumenenue apoOeld ¥ MPOLEHTOB IS
penieHus MPUKIAAHBIX 3a1a49 U3 PA3JIUYHBIX OTPACiIed 3HAHUN U PEAIbHOM KU3HH.

JenictBurenbHble 4uciaa. PanuoHanbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnvkéHHbIC BHIUMCIICHUS, TTpaBUIIa
OKpYIJIEHUSI, IPUKUAKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenenb ¢ uenbiM mnokaszareneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ [IPEACTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJBHBIM II0Ka3aTeIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuuHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHHUSI UM YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJI€Hbl OT OJHOW MNepeMeHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ iesbiMu K03 huiineHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHOBHBIE METO/IbI pelIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHue TpPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucreM JHMHENMHBIX ypaBHEHHMU. Marpuma CHUCTEMBbI JMHEHWHBIX
ypaBHeHul. OnpenenuTens MaTPUILbI 2X2, €ro FTeOMETPUYECKUI CMBICI U CBOMCTBA,
BBIYUCJIEHUE €r0 3HAYEHUS, NMPUMEHEHUE OINPEAEIUTENS I PEUICHUS] CUCTEMBbI
JIMHEVHBIX ypaBHEHUU. PemeHue npukiagHbiX 3a74a4 C I[OMOUIIBK) CHUCTEMBI
JMHENHBIX ypaBHeHUU. MccaenoBanue nOCTPOCHHOW MOJIENIN ¢ IIOMOLIBI0 MaTpHIL
Y OIIPEICTIUTEIICH.

[TocTpoeHre MaTEMaTUYECKUX MOJENIEN PEATbHOM CHUTyaluH C MOMOIIBIO
ypaBHEHHI U HepaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKH U peaibHOM KU3HU.

DOyHKUMH U TPapuKu

Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKITUU.
Kommnosummst pyskiuii. 'paduk  yHkum. DnemeHTapHbE MNpeoOpa3oBaHUs
rpaguKoB GyHKIIH.

OOunacth ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkuuu. Hynu QyHkuum.
[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HeUETHBIE PyHKUMHU. [lepuoauueckue
¢ysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbosnpiee 1 HauMeHblee 3Ha4yeHust QYHKIIMKU HAa POMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPaPUKOB.

Crenennast GyHKIHMS C HATypalbHBIM U IIENBIM MOKa3areneM. EE cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduik KOpHs N-0¥ CTENeH! KaK PyHKIIMKA 0OpaTHOU CTENeHU
C HATypaJIbHBIM MOKA3aTENIEM.

[ToxazarenbHass U jorapupmuyeckas (yHKUHUHU, UX CBOMCTBA U TpaduKu.
Hcnonp3zoBanue rpadukoB GyHKIUIN 7151 pEIICHUs YPABHEHU.

TpuroHoMerpuueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX MPOLECCAX U SBICHUSX.
['pacduku peanbHbIX 3aBUCUMOCTEM.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEeNOBaTeILHOCTEH. MeTox
MaTeMaTU4eCKO MHAYKIUH. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH.
HcTopuss BO3HMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOILEH MeOMETPUUYECKON
nporpeccuu. JIMHEWMHbIA U SKCITOHEHIMAIBbHBIN pocT. Hucio €. @opMyJia CI0KHBIX
npoueHToB. Mcnonp30BaHWE TPOTPECCHMU I PELICHHWS pEeajbHBbIX 3a/ad
IIPUKJIATHOTO XapaKTepa.



HempepriBHbIe (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHS HEPaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHble GyHKIMU. OnpeaeneHrue, reoMeTpUuIecKui u
du3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
IPOU3BEIECHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammaparta s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOT0 00IIECTBA, MPECTABICHUE O MATEMATUYECKHUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOLEIYP
rpaXJaHCKOro  obmectBa  (BBIOOpBL,  OMNpPOCBI W JAPYroe), yMEHHue
B3aHMOJICMCTBOBAaTh C COUMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GyHKIUSAMY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MATEMaTHUKH, IEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOrO IMOBEACHUSI, CBSI3AHHOI'O C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIIeHUH, pacCyKIeHNUH, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (usuyeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWE IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC ILJIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHDKCHHH BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4y MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYphbl, TOHUMAHHE BIIMSHUS
COIMATIbHO-?)KOHOMUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
Cpelbl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [JIs peuieHus 3agady B 00JacTu
OKpy>Xarollel cpenpl, IUIAHUPOBAHUE TIOCTYMKOB U OIIEHKH HUX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAHUE MATEMAaTHUYECKOM
HayKH Kak cpepbl 4eIOBEUECKON AeSTEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IMBWIN3AIIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU
KyJBTYPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISTh IPOECKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TOHATHAMH, (QOPMYIHPOBATH
onpeaeneHusl MOHATHI, YCTAHABIMBATh CYIECTBEHHbBIN MPU3HAK KiaccU(UKauy,
OCHOBaHMS 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTh U  NPeoOpa3oOBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUNS
B (hakTax, JNaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUSI U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BapUAHTOB peLIEHUs, BEIOUpATh HanbOoJIee MOIXOIAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUNOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IIUYHBIX BHIOB U (hOPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHS IO XOJAYy pELICHUS 3a/auu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJS Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOH 3a/1auu;

NpeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aa4uH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUS WIIM HEIOCTHKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAa
B 0OmuUiA TPOAYKT TIO KpUTEPHUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

NNPEJMETHBIE PE3YJIBTATBI

K xoHmy oOywenuss B 10 kiacce oOydaromuics MOJXYYUT CIELYIOIINE
IpPEIMETHbIE PE3YJIbTAThl MO OTAEJIbHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOI0 aHaIU3a»:

Yuciaa v BBIYMCICHUA:

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
pPalMOHAIBHBIX U IEUCTBUTENBbHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YHUCTIA;

OPUMEHATH JpOOM W TPOLEHTHI JJs pEIIeHUs MPHUKIAJAHBIX 33434 U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIEC BBIYUCICHUS, IPABUIIa OKPYTJIIEHUSI, IPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYUCIICHUN;



cBOOOMHO OMEpUpPOBATh TOHATHEM: CTENEHb C IIEJIbIM [OKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YHCEIN JIJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEJCTaBIICHNS JaHHBIX;

CBOOOJIHO OINEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHON
CTEIICHHY;

cBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPAaBHEHUS U YPABHEHU-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUs pPALMOHAIBHBIX U JApOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOYJICH C HENBIMU KO3 PHUIIeHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JICIICHNE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera ms
pelIeHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCII0JIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIIEHHUS €r0 3HAa4YeHus,
IIPUMEHATh ONPENCIIUTENIN JUId PELIEHUs CUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOZEJIIMPOBATH PEAIBHBIE CUTYALMU C IIOMOILBIO CUCTEMbI JTUHEHUHBIX YPaBHEHUN,
UCCIIEN0BAaTh IMOCTPOEHHBIE MOJEIH C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYyYECHHBIM PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA JorapudmoB TUTSL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI TSl TpeoOpa3oBaHMs
TPUTOHOMETPUUYECKHUX BBHIPAKCHH;

CBOOOJTHO OIEPUPOBATH TIOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICTTUPOBATh pEaIbHBIC CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKEHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KOMMO3UIMUs GYyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHSATD dJIEMEHTApHBIC TPeoOpa3zoBaHus IpapuKoOB (yHKIIHIA;

CBOOOJIHO OIEpPUPOBATh MOHIATHUSAMHU: 00JIACTH OMpPENENCHUS U MHOMXECTBO
3HaYeHUW (GYHKIWH, HYJIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE W HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMHM, HAuOOJNbIIee W HaUMEHbIIee 3HauYeHHe (QYHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIbIM TIOKa3aTeneM, Trpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaguk KOpHs N-Od CTerneHu Kak (YHKIHMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-THHEHHAsS
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMHU: TOKa3aTeNbHAs W Jorapudmuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, HUCIOIH30BaThb MX TPAPUKU IS PEIICHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpe/ieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh rpaduku (YHKIOWA JUIsE  UCCIENOBAHMS IPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BRIpXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKass U TeOMETpHUecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprIecKasi mporpeccusi, TMHEHHBIN 1
AKCIIOHEHIIUAIBHBIN pocT, (hopMyJia CII0KHBIX MPOIEHTOB, UMETh MPEIACTaBICHUE O
KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOHO OTEPUPOBATH MOHITUSIMHU: TTOCIIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCJIEOBATEIHLHOCTH,
IOHUMAaTh OCHOBBI 3apOXJCHUS MaTeMaTHYECKOro aHalnW3a KakK aHalu3a
OCCKOHEUYHO MAJIBIX;

cBOOOHO ONIEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC (DYHKIINHU, TOUYKH pa3pbiBa
rpaduka QpyHKINH, aCHMIOTOTHI Tpaduka QPyHKINM;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAsS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA 11 pEeLIeHUs 3a7ay;

cBOOOMHO OMEpUpOBaTh TMOHATHUSAMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMM, KacaTeabHas K TpaduKy QyHKINH;

BBIUMCIIATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T'€OMETPUYECKUNA M (PU3UYECKUN CMBICT MPOU3BOIHONM IS
pelIeHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUPOBaTH  MOHATUSAMHU: MHOXKECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCTIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar i OMHCAHUS PealbHbIX
MIPOIIECCOB U SIBICHUH, TP PEIICHUHN 33]1a4 U3 IPYTUX YIEOHBIX MPEIMETOB;

cBOOOZHO OIMEpUpPOBATh MOHATUSAMU: OINpEACNCHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTu4eckoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
ypaBHEHHS U HEPAaBEHCTBA.
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