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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOH >KHU3HH, NO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKLUSAMH aareOpbl U MaTeMaTHYECKOro aHaJln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH pealbHbIX CUTyalud, MHTEPIpPETAalud IOJyYEHHBIX
pELICHUH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEpPHOCTEHl B MpHUpOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak 4yepe3 ydeOHbIH Marepuall, CIocoOCTBYIOUIUN (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHHs anreOpe M HadajaM MaTeMaTHYeCKOIo aHallu3a JIEKUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MatemaTnueckoro aHanmza», «MHokecTBa 1
Joruka». Bce OCHOBHBIE cO/EpKATEIBLHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT 0OydeHHUs Ha YpOBHE CpeJHero oOIiero oOpa3oBaHMs, €CTECTBEHHO JOIMOJHSASA JIPYT
Jpyra M TOCTENEHHO HAaCHIIAsACh HOBBIMH TeMaMH U paszjaenaMmu. JlaHHbIM y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromruecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM almaparoM, y HHX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NPU H3YyUYEHUU Y4eOHOTo Kypca, sl penieHus
CaMOCTOSITENIFHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpeaHero odmiero oopasoBaHusi 0codoe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YN CJIOBLIC BBIPAXKCHUA, pa60TaTB C MaTeMaTU4YC€CKUMHU
KOHCTAaHTaMHU. 3HAKOMBIC O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIU(PUYCCKUE 3a]aud U ONEPALU: JICIICHHE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-IeCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4HWcCell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOIHOMN, ITPHU PELUICHUH MPUKIAAHBIX 33134 U 33]1a4 Ha HAXO0XKJICHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
paluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMCTPUYCCKUX BBIpa)KCHPIﬁ, a TaKXKe BI)Ipa)KeHI/II\/JI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JallbHEWIee pa3BUTHE AaNTOPUTMUYECKOTO ¥ a0CTPAaKTHOTO  MBIIUICHUS
oOyJarommxcs, GOpPMHUPYIOTCS HABBIKM JEIyKTUBHBIX PACCYKACHUH, paOOThl ¢ CHUMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33J[a4, HArJISAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKA HAYKH.

ConepxarenpHo-MeToAn4YecKass JTUHUS «DyHKIMU ¥ TpadUKM» TECHO NEperieTaeTcsl C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
Jaorapu(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIHHA, UX CBOMCTB M rpa)uKOB, HCIOIb30BAHHE
GYHKIMHA Ui pelieHus 3a1ad U3 JPYrux y4eOHBIX MpPEAMETOB M PEaTbHOM JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHUE yhensercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTb (GopMyliaMu
3aBUCHMOCTH MEXKIy Pa3IHYHBIMH BEIMYMHAMHM, HCCIIEAOBATh NOITYYeHHbIE (DYHKIUH, CTPOUTH
ux rpaduku. Marepuan 3TOH coAepKAaTeNbHON JIMHUM HaleleH Ha pa3BUTHE YMEHUH WU
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (1)0pMe:
aHAINTUYECKOW, Tpaduyeckod U cioBecHOH. Ero wusyueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W KOHKPETU3allWH,
UCTIOJIb30BAHUIO aHAJIOTHIA.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacCIIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX O0YJYarOIIUMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHus mpoueccoB. JlaHHas coaepkaTelbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOrO aHaiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ PA3BUTUSI MATEMAaTUKHU KaK HAyKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKM M HCIOJb30BATh €r0 JJIsi BBIPAXKEHHS CBOMX MbICie. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYeCKOr0  MOJCIUPOBAHUS, KOTOpPbIE  TPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToOB. Takue 3aJaHus BIUIETEHbl B KaXXIbIl W3 Pa3/ieJIOB MPOTrpaMMBlI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenbHOCcTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTo aHaInu3a» OTBOIUTCS
B 10knacce — 136 yacos (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 MPOLEHTOB JUIsl PEIIeHUs IPUKIIAJHBIX 3aa4 U3
Pa3JIMYHBIX OTPACIICl 3HAHUMN U PEATIbHON KU3HU.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHANBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YuCIaMH. MOAyb AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, MpaBWIa OKPYIVICHUs, INPUKUIKA M OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTYpaJIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATypaITbHBIC JIOTAPU(PMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus! M HEpaBEeHCTBA

ToxaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHrE HEPABEHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensivMu kodddumnuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTENICHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  HPPalMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEeIbHBIX YPABHEHHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reOMETpPUYECKUH CMBICI M CBONCTBA, BBIUMCIEHHE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS IS PEIIEHNs CUCTEMBI JIMHENHBIX YpaBHEHHI. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

[TocTpoeHre MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C IOMOINBK) YPaBHEHUH M
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEPAaBEHCTB K PEIICHHI0 MAaT€MaTHYeCKMX 3aJad U
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DOyHKUUH U rpadpuKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuU. B3anmHO oOpathHble QyHkuuu. Kommosmnus
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBbI QyHKImH. Hanbomnpiiee u HanMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IEJBIM TOKaszarenem. E€ cBolicTBa U rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEICICHUE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUIX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTIpaHUYEHHBIE IOCIEA0BAaTEIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLICH reOMETPHUYECKON MPOrpeccu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byuknuii. CBoiicTBa (YHKIUN HEMpephIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB ISl PELICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOTI'O AHAJIN3A» (YTJIYBJEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOYdYalONMIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O WJIEHAa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMAaTHUYECKUX OCHOBAX



(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JTOCTUKEHHSAM POCCUUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JyXOBHBIX ILIEHHOCTEH  pOCCHHCKOro  Hapoga, C(HOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEHUN, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MATEMAaTHUECKUE 3HAHUS B HHTEPECax 3J10POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylsapHas (u3nueckas akTUBHOCTB),
($u3HYEecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccur HW pealu30BBIBATH COOCTBCHHBIE
JKU3HEHHBIC TUTaHBbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBJICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOM KYJIbTYphl, TMOHUMAHWE BIHUSHUS COLMAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsl pelieHus 3a7ad B 00JIaCTH OKPYKAIOIIEH CpeJibl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAayKH Kak chepbl
YEJIOBEUECKOUW NESITEIIbHOCTH, STANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATENbHOCTh UHIMBUAYAIbHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS



Ba3oBble Jiornueckue AeicTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHSATUSMHU, (QOPMYIUPOBATH OMpEACICHUS TOHATHIHA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMUA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUU IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHPOBATh W MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIATENIbHBIC, SMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUE€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (IIpsIMbIe U
OT TMPOTUBHOIO), BBICTpPAUBATh APTyMEHTAIMIO, HPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOMpaTh CcrHoco® pemieHus YydeOHOM 3amgaud (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
pemieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHLHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITEIILHO (POPMYIIUPOBATH 000OIIEHUSI ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pElIeHNs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO U3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BHJIOB U  (QopMm
MPE/ICTABICHHUS;

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSITENILHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'II/IpOBaTI) CY)KJIGHHSI B COOTBETCTBHUH C yCJ'IOBI/ISIMI/I n OejrsiMu
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKD TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh MOJyYCHHBIN
pe3yJbTarT;

B Xoze OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAeMOH TEeMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAlICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAMANora, OOHapyXUBaTh pa3jivMuude U CXOJACTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauyM, 3KCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4YETOM 3aJay Npe3eHTAlUd U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aIFOPUTM pEIIeHHs 3a/auyd, BbIOMpaATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMU I103HABATEJIbHON pedUIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOLECca U pe3ysIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEIHM ¢ YCIOBHSIM, OOBSICHATH NPHYNHBI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHONH pabOTHl MpH
pelieHnd ydeOHBIX 3a3Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INMPEIAMETHBIE PE3VYJIBTATHBI

K konmy oOyuenuss B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTo Kypca «Anredpa u Havana
MaTEeMaTHUICCKOTO aHAIH3ay:

Yuciaa 1 BLIYUCTECHUS:

CBOOOJHO OTNEpPHPOBAThH MOHATUSMU: PAlMOHAIBHOE YUCIIO, OECKOHEUHAs! TIepUONYECcKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBFHOE YHUCIIO, MHOKECTBA PAIMOHATIBHBIX U JEHCTBUTEIHHBIX
4UCell, MOAYJIb ICMCTBUTENBHOTO YHCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI JIsl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciei
3HAHUM U pEAIbHOM )KU3HU;



IPUMEHATh NPUOIMKEHHBIE BBIUUCICHMS, MpaBWIa OKPYIVIEHUs, MPUKUIKY M OLEHKY
pe3ysbTaTa BEIYHUCICHUH;

CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCHU JAECHCTBUTEIbHBIX UYUCEN JUISl PELICHMs NPAaKTUYECKUX 3alad U
IPEeCTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYKcia, OECATUYHbIE M HaTypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATh IMOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHICHC YHCIOBOTO
apryMeHra;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUSI U YPAaBHEHUS-CIIEJICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3lIMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJHO ONEpUpPOBAaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOWIEH C
HenpiMA - KO3 QUIUeHTaMH, KOPHHM MHOTOWICHA, NPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopemMy be3sy u Teopemy Buera nis pemenus 3anauy;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W €ero IeOMETPUYECKUH CMBICHI, HUCIOJIb30BaTh CBOWCTBA
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN sl PELIECHUS
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C IOMOLIbI0 CHCTEMbI
JUHEWHBIX YpaBHEHHWH, UCCIel10BaTh IOCTPOEHHBbIE MOJAEIM C IOMOIIBI0 MaTpull M|
OINpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHBII pe3ybTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM ISl MpeoOpa30BaHUsl BhIPAXKEHU;

BBIMOJIHATh ~ MIPEOOpa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIIOJIb30BAaTh  CBOWCTBA  JIOTapu(pMOB Uid NIpeoOpa3oBaHus  JIOTApUPMUUYECKHX
BBIPAKECHMI;

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHble U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbI0O PAaBHOCWIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOopMyJbl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OINEpPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHME, TPUMEHATh
HeoO0XouMble (POPMYJIIBI IJIs1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha $3bIKE aureOpbl, COCTABIATH BbIPAKEHMUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadyM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH:

CBOOOJHO OMNEpUPOBATh MOHATUSAMU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKIUHM, KOMMO3UIUSA (yHKIMHA, rpaduk (yHKIHH, BBIIONHATH 3JEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINT;



CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTh ONPEACICHUS M MHOYKECTBO 3HA4YEHUH
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKLNH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUHM, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNnEe (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U LEJIBIM
MoKasareneM, rpaguK CTENEeHHOW (YHKIMU C HATypalbHBIM M IICNBIM IOKa3aTeneM, rpaduk
KOpHs N-0M CTEeNeH! KaK QyHKIUU 0OpaTHOM CTENEHU C HaTypallbHbIM IIOKa3aTeNIeM;

ONEpPUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHUE U IOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U IrpadMKH, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUIA;

CBOOOJTHO ONIEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKIUN YHCIOBOTO apryMeHTa;

UCTIONB30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMyIaMu
3aBUCUMOCTH MEXly BEJTUUYNHAMY;

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: apupMETHYecKass U TeOMEeTpUYecKas Iporpeccus,
0ecKOHEeUHO yObIBarOLasi FreOMETpUYECKasi MPOrpeccHsi, TUHEHHBIN U 3KCIIOHEHLIMAIbHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH IS PELICHUS PEATbHBIX 331a4 MPHUKIIATHOTO XapaKTepa,

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCJIEAOBATEBHOCTh,  CIOCOOBI  3a/JaHUS
H0CJIE10BATEIbHOCTEN, MOHOTOHHBIE M OIpaHUYCHHBIE I10CII€0BATENIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEPBIBHbIC (DYHKIMH, TOYKM pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OINEpHpOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (YHKLUH IS peIlIeHHs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSAMHU: TIepBas W BTOpas MNPOM3BOAHBIC (DYHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYUCIIATh TMPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YAaCTHOIO U KOMITO3UIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCTIOJIF30BaTh TE€OMETPUIECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOHOM ISl PEIICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalli HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHMsI PeabHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIPEICIICHUe, TeopeMa, YpaBHEHHUE-CICICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCWIBHBIE YypaBHEHUS U
HEPaBEHCTBA.

YUYET BOCIIUMTATEJBHOI'O MIOTEHIIHUAJIA YPOKOB
BocnurarensHbIi oTeHIMAT ipeaMeTa «Anredpa v Hadalla aHAJIA3ay PaTu3yeTcs yepes:

- noOy’KJI€HHE HIKOJILHUKOB COOJII0/1aTh Ha YPOKE OOIIENPUHATHIE HOPMBI

MOBEJCHHUS, IPABUJIA OOIICHHUS CO CTAPIIUMU(YUUTENISIMU) U



CBEPCTHUKAMHU(IIKOJIbHUKAMHU ), IPHIEP>KUBATHCS IPUHITUIIOB y4eOHOW AUCIUTUIMHBL U
CcaMOOpraHu3aluu;

- IIPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K ICHHOCTHOMY aCIEKTY MU3y4aeMbIX
HA YpOKax sBJICHUH, OpraHu3alus ux paboThl ¢ MOIy4aeMON Ha YpOKe COL[MaIbHO-3HaYMMOi
uHpopMaluel—UHULIUUPOBAaHHUE €€ 00CYKIEHHUS, C BHICKA3bIBAHUAMH YYaLIUXCS CBOUX
MHEHHI TIO €€ MOBOJTY, BBIPAOOTKOM CBOET0 K HEel OTHOILICHHUS, B TOM YHUCIIE C IPUMEHEHUEM
MHCTPYMEHTA MOJJEPKAHNS MOTHBALMU U CAMOOPTaHU3aLlUH;

— BOCIIMTAHUE MAaTEMATUYECKOMN KYJIbTYpHI;

— VHHULIMMPOBAHUE U MTOAJIEPKKY UCCIIEIOBATEIbCKON AEATEIBHOCTH
00y4Jaromuxcs B paMKax peaju3aiiid UMU HHANBUIYaTbHBIX U TPYIIIOBBIX
WCCIIEIOBATEIBCKUX MTPOEKTOB, YTO JACT 00YYArOIIUMCS BO3MOKHOCTD TPHOOPECTH HABBIK
CaMOCTOSITEJILHOTO PELICHMS TEOPETUUECKON TPOOIJIEMbI, HABbIK T€HEPUPOBAHUS U
oopmieHns COOCTBEHHBIX HMJI€H,HaBbIK YBRKUTEIBHOTO OTHOIIEHUS K UY>KUM UJIESIM,

oopMIIeHHBIM B paboTax IPYrux UCCIIEAOBATENEH, HABBIK MyOIMYHOTO BBICTYIUICHUS TIEpe

ay,[[HTopHeﬁ, APTYMCHTUPOBAHUA U OTCTAUBAHUA CBOCH TOYKH 3PpCHUS;

- OopraHu3alys NpeIMETHBIX 00pa30BaTEIbHBIX COOBITHH (TIPOBEICHNE
IPEAMETHBIX HEETb) ISl 00yYarOIIUXCsl C [EJbI0 Pa3BUTHUS MO3HABATEIILHON U TBOPYECKOI
AKTUBHOCTH, MHUIIUATUBHOCTHU B PA3INYHBIX chepax MpeIMETHOM NeATeIbHOCTH, PACKPBITUS
TBOPUYECKHUX CIIOCOOHOCTEH, 00yUJaOIUXCsl ¢ Pa3HBIMHA 00pa30BATEIILHBIMU MTOTPEOHOCTSIMH
Y MHJIUBU1yaJIbHBIMA BO3MOKHOCTSIMU;

- IpoBe/IeHNE YUeOHBIX(0IUMITHA[],3aHUMATEIIbHBIX YPOKOB U YPOKOB-
UCCIIEJOBaHUH U JIP.)H y4eOHO-pa3BIeKaTeIbHBIX MEPOIIPUSITHI

— ucnons3oBanue UKT u nucTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUN
00y4eHHs1,00eCTIeYnBaIOIINX COBPEMEHHBIC aKTHBHOCTH 00y4aronuxcst (porpaMMbi-
TPEHAXEPBI, TECTHI, 3aU€ThI B JIIEKTPOHHBIX MPUIIOKEHUSIX,MYJIbTUMEANITHBIC
Ipe3eHTaIM,00yyaroIye CalThl, ypOKH OHJIAIH, BUACOJIEKIINH, OHJIAHH-KOH(EpEeHIUN U
7p.);

- opraHusaiysi 00y4eHHs! ¢ UCIOJIb30BAHUEM HE TPAJAUIIMOHHBIX CIIOCOO0B
AKTUBU3UPYIOIIUX 3aUHTEPECOBAHHOCTh YUeHUKOB.OHH y4aTcs CaMOCTOSITEILHO pellaTh
TeopeTudecKrue npobaeMbl, FeHepUpPOBaTh U 0(OPMIIATE COOCTBEHHBIE HJIEU U
WYBAXUTEIBHO OTHOCUTHCS K UJEAM IPYTUX

— OpraHu3aIysl CUCTEMbI OIIEHUBAHUS(TEXHOJIOTUS (POPMHUPYIOLIETO
OLIEHUBaHM),[I03BOJISFOIAS AKIICHTUPOBATh BHUMAHKE HE TOJILKO Ha OLICHKE Pe3yJbTaTa, HO

1 Ha IMPOoLECCCC MONCKA PCIICHUA. Hcnonn3oBanme )IﬁHHOfI TEXHOJOTHH ITIOMOTIacT BKIIFOUHUTH



YUEHUKOB B TIPOIECC OIEHKH COOCTBEHHBIX YCUIIUH M MPOCKTHPOBAHUS CBOCTO PA3BUTHUS KaK
B INTAHE aKaJAEMHUUYCCKUX 3HaHPII>'I, HAaBBIKOB, TaK U MCK MPCAMCTHBIX YMeHHfI(HaHpHMep,
paboTaTh B KOMaH/Ie, O0IATHCS, BECTH JUCKYCCHIO | T.II.).

- CO3/IaHHE YCIIOBHH Pa3BUTUS CYyOBEKTHOCTH, TTO3BOJISIONINX YICHUKY OBITh
0oJlee caMOCTOSITEIbHBIM, aBTOHOMHBIM, TIOHUMATh U TIPOSKTUPOBATH CBOM MapIIpyT
o0OyueHUs U MPOJABUTaTHCS B OCBOCHUH COJEpKaHUS B COOCTBEHHOM TeMIe(IKaTUpOBaHUE

1esen, cxeMbl OLICHUBAHUSA U JIP. ).



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







