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1. HIOACHUMTEJIBHAS 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIINXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyIupyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOILIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHaliM3a» OO0ydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETallUd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOLIUMI
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTH4EeCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOIIUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHU», «DyHKINU U rpagukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb peabHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO CHOPMYITMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopMm 3amucu YHMCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHbBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud MU ONepaluu: JeJeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMoOHAaIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHICCKUE OTepalIiy, a TaKkxkKe
W3BJICUCHHUE KOPHS HATYypaJIbHOM CTETIEHH HAa MHOYECTBE KOMIUJIEKCHBIX YHCEIL.
brnaromapsi mocnenoBaTenbHOMY PACIIUPEHUI0 KPyra HCIOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMyuHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3a1ad. B
pe3ynbraTe OOYy4alolUecss OBJIAJECBAIOT PA3IMYHBIMH METOJAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHMPOKO HCIOJIB3YIOTCS MPH
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UCCIIeIOBaHNH (DYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPUKIAJIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuajga TOPOUCXOAMT  JajbHeillliee  pa3BUTHE  aJTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyXlieHuid,  paboTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemnaracT 3(PQGEeKTUBHBIE HWHCTPYMEHTBHI JUISI PCEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JuHUS «DyHKIMM U Tpa@uKU» TECHO
NeperyieTaeTCs ¢ APYTUMH JIMHUSMH y4e0HOro Kypca, MOCKOJNBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NJIsi pelIeHus 3a7a4 U3 JAPYruxX yueOHBIX
MPEAMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaK W C pEHICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHHE
yaensietcs: (GopMHpOBaHUIO YMEHHUS BBIpaKaTh (OpMyJaMH 3aBUCHMOCTH MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
U HABBIKOB, IO3BOJISIONIMX BBIpAKATh 3aBUCMMOCTH MEXKIy BEIWYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINIJICHHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxxarenpHast nuHus «Hauana MareMaTnueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTHh KPyT KaK MaTeMaTHYECKHX, TaK W TMPHUKJIATHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIMUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TipoiieccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peambHBIX CHUTYalluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-?PKOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBAMH MaT€MaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUW pPaCIO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaIT O
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BBIJIAIONTUXCSI PE3yIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



2. COAEP)KAHUE OBYYEHUS

10 KITACC

Yuciaa v BBIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JECATHYHBIC JIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. Ilpumenenue npobeil W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiel 3HAHUHN U pealbHOM )KU3HU.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENBbHBIMU  4YHMCIaMUA.  MoOJylib
JEHCTBUTEIILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnMx€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYNCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOJAIIEH (POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JJISl PEILICHUS TPAKTHYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JlecsiTuuHbie U HATypabHBIC
Jorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS W ypaBHEHHSA-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peleHns
VPPALMOHATIBHBIX YPaBHEHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YpPaBHEHHUM.
[Tpeobpa3zoBanue BbIpaX)EHH, COEPIKALIUX JTOTAPUPMBI.
Jlorapudmmueckue YpaBHEHHS. OcCHOBHBIE METO/IbI peLIeHus

Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BbIpakeHH. PellieHre TpuroHoMeTpuuecKux ypaBHEeHUH.



Pemienne cuctem JIMHEMHBIX ypaBHEHHWH. Marpuia CHCTEMBI JIMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHMe NOCTPOEHHOW MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpomexyTku 3HaKonocTosiHCTBa. YETHbIE U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. [IpoMexXyTKM MOHOTOHHOCTHM (YHKIMU. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas nporpeccuu. beckoneuHo yObIBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIMH W HX CBoMcTBAa. ToukuM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. OnpeneneHne, reOMETpUUECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oIlepald HaJ MHOXKECTBAMM W HX CBOWCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU 1EJIbIX
yycen, HaubonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHust
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMEeTHUYECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHn u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

CucteMa ¥ COBOKYNMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHMH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] TOKa3aTeNbHBIX U  JOrapuPpmMuIecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPAMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX 00JacTeil HayKh U peaybHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Bpruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TMPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYarOIIEeTocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOpPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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FOTOBHOCTh M CHOCOOHOCTH K  MAaT€MAaTHYECKOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAaHHUE BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYEeCKOM ACATEIbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIumy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB).
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ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
YCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpPOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoIllecca, a TakKKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUS], SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHUs 3ajayu,
KOMMEHTHUPOBATH MOJIyYEHHBINA PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAE€MOIl TEMBI,
npoOJemMbl, pellaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYXKIECHUSAMH JPYTMX YYacCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IPEJCTaBISITh PE3ybTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPHUH.

PeryisiTuBHBbIe YHUBepCaJbHbIe y4eOHbIe JAeiicTBUS

Camoopranusamnus:
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COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOW paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATU3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OIEPUPOBATH MOHATHSMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBa
pPalMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YNCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

IPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY pe€3yJIbTaTa BBIYHCIECHUN;
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CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3JU4HbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 ISl BBIYMCIIEHUS €ro 3HAa4YCHUs,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJbTarT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJHO OMEpPUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa)uKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKLIHHU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IOKa3aTelbHas MU Jorapudpmuueckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJI9  MCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havyasa MmareMaTH4eCKOro aHaJIn3a:

cBOOO/IHO ONEpUPOBATH NOHATUSAMHU: apuMeThyeckas U TeoMEeTpUdecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEUHBIN 1
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEIACTABICHUE
O KOHCTAaHTE;
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MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJ/IHO OINEPUPOBATH MOHITUSIMU: MTOCIEA0BATEIBLHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWsS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(byHKLIMH, KacaTellbHas K TpaduKy QpyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS], YACTHOIO U KOMIO3ULIUH
NBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU:  MHOXKECTBO, OIEpaluud  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHbBIX MIPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, T0KA3aTEIHCTBO, PABHOCHIILHBIE
YpPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OyyarOIIMICA TOJYYUT CIIEAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHO€ U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JACITUMOCTH
uenbix yucen, HOJl n HOK nHaTypasibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOYJIIO, 3alKChIBAThH
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OINEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VMppalrOHaIbHbIE, II0OKAa3aTeJbHbIC,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (YHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPBHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IIEr0 pPELICHUs B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
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OTpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOrOo (QOpMyJIoi WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpPA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTterpai no popmyie Herotona-JIeitbnuna;

HAXOAMTD IJIOMIAAN TNIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh TPUKIAIHbIE 3aJa4d, B TOM YHCJE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.
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4. TEMATUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Kontpoabnbie | Ipaktnueckne | (uudposbie)
n/n MPOrpaMmbl Bcero
padoThl pa6oTnI o0pa3oBaTe/bHbIE
pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
M .P .
1 HOTOHICHBL aHHOHaHLHHeU YPABHCHILL H 24 1 https://resh.edu.ru/subject/51/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
o . .
2 yHKUH 1 rpaguich. CTenennas pymiuus ¢ 12 1 https://resh.edu.ru/subject/51/
LEJIbIM IT0Ka3aTeIeM
A i n-oii . .
3 pH(pMETIHCCKHH Kopettb N-0lf cTenceH 15 1 https://resh.edu.ru/subject/51/
HppauroHnanbHble ypaBHEHHS
I1 !
4 oxasarenbias pyskuns. Hokasareipiisie 10 1 https://resh.edu.ru/subject/51/
ypaBHEHUS
Jlorapugmuueckas QyHKIUS. .
5 18 1 https://resh.edu.ru/subject/51/
Jlorapudmuueckue ypaBHEeHUs
T
6 PHTOHOMCIPIHCCKHE BRipdicm 1 22 1 https://resh.edu.ru/subject/51/
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 https://resh.edu.ru/subject/51/
8 HenpepriBabie ¢pynkimu. [IpousBonnas 20 https://resh.edu.ru/subject/51/
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIlUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
KourpoJububie | IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
" o
1 CCHeHOBaHiIe yniuuii ¢ mowompIo 22 1 https://resh.edu.ru/subject/51/
MIPOU3BOJHOM
2 [lepBooOpa3Hast u HHTETPAI 12 1 https://resh.edu.ru/subject/51/
r 78
3 pacpuIcit TPHIOHOMCTPIHCCKHX (yHKLLi 14 1 https://resh.edu.ru/subject/51/
Tpuronomerprueckue HEPABEHCTBA
"
4 PPAIORATLHBIC, TOKASATEILHRIE 1 24 1 https://resh.edu.ru/subject/51/
norapuMuyecKre HepaBeHCTBA
5 KommiekcHbie yncna 10 https://resh.edu.ru/subject/51/
6 Harypasbnble u nensie yucna 10 https://resh.edu.ru/subject/51/
CucTtembl parmoOHAIBHBIX, HPPAIMOHATHHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1 https://resh.edu.ru/subject/51/
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1 https://resh.edu.ru/subject/51/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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JIMCT KOPppeKTUPOBKHU padoueil mporpaMmmbl

VYuaurens:

Ha ocHOBaHMM pacXOXJEHHUS KOJMYECTBA YYEOHBIX 4YacoB,

MPEeTyCMOTPEHHBIX — pabodeid

nporpaMMoil, u (aKTUYECKUM KOJIMYECTBOM TPOBEAEHHBIX YYEOHBIX YPOKOB, B pPadouyro
HpOrpaMMy IO MPEIMETY BHECEHBI CIIeIYIONINe N3MEHEHHUS:

Knacc

Hazsanme pasaciia, TEMBI

Hara

MPOBEACHUS  TI0
wiany  /Yucio
YacoB I10 IJIaHy

[IpnurHa KOPPEKTUPOBKHU

Jara
IPOBEJICHUS
1o ¢axry
/ducno dacos
1o ¢axry
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IIpuiio:xkenne k padoyeil nporpamme «@opmbl yuera padodeil nporpaMMbl BOCIIMTAHHUS»

PaGouass mporpamma Bocnutanuss YOV mkona «PagumanT» peanusyercs B TOM
YHCJIE U Yepe3 UCMHOJIb30BAHNE BOCIUTATEIBHOIO MOTEHIIMANa YPOKOB MaTeMaTUKH. JTa
paboTa ocyliecTBIsETCs B CIEAYIOMUX GopMax:

e 100yxJIeHHe oOyyaromuxcs coOMroaTh Ha YpOKe OOLIEIPUHSTHIE HOPMBI
HOBEJICHUS, NpaBuiia OOIEHHUs CO CTapIIMMU (TI€JArorHyecKUMHU pabOTHUKAMK) U
CBepCTHUKAMU  (OOydYalOMIMMHKCS), NPUHLIMNBI  Yy4eOHOW  JUCHUIUIMHBI U
CaMOOpPTaHH3aLHHY;

® [puUBJIEUCHUE BHUMaHUsI 00yUaromuXcs K HEHHOCTHOMY aCHEKTy U3y4aeMbIX
Ha ypOKax MPEeJIMETOB, SBJICHUI, COOBITUI Yepes:

— oOpallleHue BHHMaHHUS HAa HPABCTBEHHBIE ACMEKThl HAYYHBIX OTKPBITUH, KOTOpHIE
U3y4aroTCs B JAHHBII MOMEHT Ha ypOKE€; Ha SApKHX JAEATENed KyJbTyphbl, YYEHBIX,
NOJIUTUKOB, CBA3aHHBIX C H3y4aeMbIMU B JAaHHBII MOMEHT TEMAaMH, Ha TOT BKJIaJ,
KOTOPBIM OHHM BHECIM B Pa3BUTHE HAIIEH CTPaHbl U MUpPA, Ha JOCTOMHBIC MOIPAKAHUS
IPUMEpPBI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB;

— HCHOJb30BaHUWE HA ypoKax HH(POpPMAIUM, 3aTpardBaolleil BajkKHbIE COLMAIIBHBIE,
HPABCTBEHHBIE, YTUYECKUE BOIIPOCHI;

® UCIOJb30BAaHHE BOCHMTATENbHBIX BO3MOYKHOCTEH COJEpkKaHHUs y4eOHOIro
npeaMera s (GOPMHPOBAaHUS Y OOYYAIOIIMXCS POCCHUHCKHX TpPaAULMOHHBIX
JyXOBHO-HPAaBCTBEHHBIX UM  COLIMOKYJIbTYpHBIX LIEHHOCTEH dYepe3 moadop
COOTBETCTBYIOLIUX TEKCTOB Ul YTCHHUS, MPOOJIEMHBIX CUTYalUUd Al OOCYXKACHUS
B KJ1acce, 0OBEKTOB JUIsI BBITIOJIHEHMS;

® HVHULMHPOBAHUE OOCYKICHUH, BBICKA3bIBAHUI CBOEr0 MHEHHMs, BBIPAOOTKU
CBOETO JINYHOCTHOI'O OTHOLIEHHSI K HM3Yy4YaeMbIM COOBITHSIM, SIBICHUSM, JIMIIAM,
IIPOU3BEACHUAM UCKYCCTBA,;

® BKJIIYECHUE B YPOK UIPOBBIX MPOLEAYDP, KOTOPHIE MOMOIAOT IMOAIEPXKATh
MOTHUBAIMIO OOYYAIOIIUXCS K IOJYYEHHIO 3HAHWH, HAJIQKUBAHUIO IMO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHWH B KJacce, IOMOTaldT  YCTaHOBJICHHIO
no0poskenaTeIbHOM aTMoc(ephl BO BpeMs YpOKa;

® [PUMEHEHUE HAa YPOKE WHTEPAKTUBHBIX (HOpM pPabOTHI, CTUMYIUPYIOLINX
MO3HABATEIHHYI0 MOTHBAIIHIO O0YYarOIIUXCS;

® [pPUMEHEHHE TPYNIOBOW pabOThl WM paboThl B TMapax, KOTOPBIC

CIOCOOCTBYIOT Pa3BHTHIO HABBIKOB KOMAHJHOW pPAaOOTHI M B3aMMOJCHCTBHIO C
JPYTUMHU 00yYaIOITUMHUCS,

® BBHIOOP M HCIOJH30BAaHHUE HA YpPOKaX METOJIOB, METOJUK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCIUTATCIIBHOC BO3JICHCTBUE HAa JIMYHOCTH B COOTBETCTBHH C
BOCITMTATEIIBHBIM HJICAJIOM, LIEJIBbIO M 33J1a4aMH BOCITUTAHUS:

- METOJTbI KOHTPOJISI U CAMOKOHTPOJIA,

- METOJTbI CAMOBOCITUTAHHS,

- METO/TBI TTOOIIPEHUS,

- MeTOJTbI (HOPMUPOBAHUS CO3HAHHUS,

- METO/TbI YOCXKICHUS;

® UHUIMUPOBAHUEC W  TOJCPKKA  HCCIICIOBATEIBLCKON  JICATEIBHOCTH
MIKOJFHUKOB B (JOpME  OpraHu3aliid  TPYIIOBBIX W WHIAWNBUIYAIBHBIX
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UCCIe0OBaHuN  (MUHM-UCCIEIOBAHMM), BKJIIOYEHHME B  YPOK  PA3JIUYHBIX
UCCIIEIOBATENIbCKAX 3aJaHUi M 3aJad, 4TO JAeT BO3MOXKHOCTb OOydaroIIMMCS
NPUOOPECTH HABBIKM CaMOCTOSITEIBHOIO PEIIEHUS] TEOPETUYECKOW MPOOJIEMBI,
reHepupoBaHus U 0(hOpMIIEHUS] COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOI'O OTHOLIEHUS
K 4y)KUM HJesM, ITyOJIMYHOTO BBICTYIUIEHUS, apryMEHTUPOBAHUS U OTCTaMBAHUS
CBOCH TOYKHU 3pEHUS;

® YCTaHOBJIEHUE YBaXKHUTEIBHBIX, JIOBEPUTENBHBIX, HehOpMaTbHBIX
OTHOILIEHUY MEXIy YYUTEIEM U yUYeHUKAMH, CO3JaHhe Ha ypOKax dMOIMOHAIBHO-
KOM(OPTHOMU Cpe/Ibl.
Peasim3anus BOCHUTATEIHLHOT0 NOTEHHAJIA Y4eGHOTo npeamera «VMaTeMaTHKa» Yepe3

cucTeMy 00y4eHHs M BOCIMTAHUS

@OopMHUpPOBAHHUE POCCUUCKONW TIPaXJTaHCKOM WIACHTUYHOCTH, MPUHAUIEKHOCTH K
obmHocTu rpaxaan Poccuiickoit deaepannn.

Bocnuranue mo0Bu K ponHOMy Kpato, PoauHe, cBoeMy Hapojly, YBaXKEHHs K APYTrUM Hapojam
Poccun.

Bocnuranne MoOg0KUTETLHOTO OTHOIIEHUS K TPOIECCY Y4YeHHUs, K NPUOOPETCHUIO
3HaHUI U YMEHUI, CTPEMIIEHUS IIPE0I0JIEBAaTh BO3HUKAIOIIUE 3aTPyIHCHHUSL.

dopMupoBaHUE OCO3HAHUs ce0sl KaKk MHIUBUIAYaJbHOCTH M OJHOBPEMEHHO KakK 4JIeHa
o0111ecTBa ¢ OpUEHTAIMEN Ha MIPOSIBJICHUE JOOPOro OTHOIICHUS K JIIOJISIM, YBaXXEHUS K UX TPYIY,
Ha y4acTHe B COBMECTHBIX JIeJIaX, Ha IIOMOIIIb JIFO/ISIM, B TOM YHCJIE CBEPCTHUKAM.

Bocrniutanue comnepexuBaHus, YBaXeHHs, JIOOBH, T0OpPOKENATETbHOCTH M JIPYTUX
MOpaTbHBIX KA4eCTB K POJIHBIM, OJIM3KUM U Uy>KUM JTFOASIM, HE3aBUCHUMO OT WX HAlIMOHAIbHOCTH,
COLMAIIBHOTO CTaTyca, BEPOUCIIOBEAAHUS.

Bocnuranne HenpusTHs 1H00BIX (QOpM TMOBEIEHUsS, HANPABJICHHBIX Ha TMPUYMHEHHUE
(bU3MYECKOT0 U MOPATTLHOTO BpeAa IPYTUM JHOJISIM.

dopMUpoOBaHUE YCTAaHOBKM Ha 3/IOPOBBIM U Oe30mMacHbIi (s ce0s U APYyTUX JIOAeH)
00pa3 )KU3HHU B OKpY’Karomieil cpee (B ToM unciie HHHOPMAIMOHHOW); BOCIIUTaHUE OEPEKHOTO
OTHOIIEHUS K (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO.

Bocniutanne oco3HaHHMs 1IEHHOCTH TpyJa B JKM3HM 4YelloBeKa U  OOIIecTBa,
OTBETCTBEHHOTO TIOTpPEeOJCHUS W OEpeXHOro OTHOIICHHS K pe3yibTaraM TpyAa, WHTepeca K
Pa3INMYHBIM MPOQECCUSIM.

dopMHUpOBaHUE HKOJOTHYECKON KYIbTYpPbI, OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS
NPUPOJIE, OKPYXkAIOLIEH Cpelle Ha OCHOBE POCCHUICKHUX TPAJULMOHHBIX TyXOBHBIX LIEHHOCTEH,

HAaBBIKOB OXPaHbl, 3allIUTbI, BOCCTAHOBJICHUA ITPUPOEI, OKPY)KaIOH_ICﬁ CpCabl.
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