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MNOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHAllM3a» SBISETCS OJHUM M3
HaubOosiee 3HAUYMMBIX B IMpOTrpamMMe CpEeAHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY, C OIHON
CTOpPOHBI, OH OOecCHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHS HWH(POPMATHKH, OOIICCTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH U JpPYyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecsi OBJAJICBAIOT yYHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KOTopas
(dopMyaHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

VY4eOHbIi Kypc anreOpsl M Hayal MaTeMaTHYECKOTO aHaIM3a 3aKJIaJbIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JUIA
JTAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYECKOro aHaIHu3a
pa3BUBAaeT yMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHS C MOMOIIBI0O UHIYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome m3ydenus y4yeOHOro Kypca «AnreOpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaroniyecs MOJMy4YaloT HOBBIM ONBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSTEILHOTO
IIOCTPOCHUS MAaTEeMaTHYECKMX MOJIEJEH peaJIbHbIX CUTYyalluid, MHTEPIPETALUU IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MpUMEepaMu MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIAAIOIIMMHUCS MATEMAaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPaMHU.

Y4eOHblii Kypc oO0nanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMATIOM, KOTOPBIA
peanusyercss Kak 4yepe3 ydeOHbI MarepHuall, CIocoOCTBYOLIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIBHOM — KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3yJibTar.

B ocnoBe meroauku o0ydeHusl anredOpe M HauyajgaM MaTEeMaTHYECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUS.

B ctpykType yuebHoro kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHAM3a» BbIIEICHBI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKUE JHHUM: «Yucia W BeUKCIEHUS», «DyHKIUH U
rpadukny, «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTndyeckoro ananmsa», « MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOEpKATEIbHO-METOAWYECKUE JMHUM M3Y4alOTCS Ha MPOTSHKEHUU
JBYX JIeT 0Oy4YeHHsI Ha YpOBHE CPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPYT
JIpyra U TOCTETNIEHHO HACHIIIASACh HOBBHIMH TeMaMu M paszjaenamu. JlaHHBIH y4eOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B cebde coJep)kaHue HECKOIbKUX
MaTeMaTUYeCKUX JUCLUHUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUH aHau3,
TEOpHsl MHOXKECTB, MaremMaThyeckas joruka u apyrue. [lo mepe Toro kak oOydarouiuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIeI0BaTeIbHO
dopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTHh MAaTeMAaTUYECKYI0 MOJENb peallbHOM
CUTyalld, MPUMEHATh 3HAHUS, MOJTY4YEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, A peleHUs
CaMOCTOSITENIbHO C(HOPMYTHPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYECKass ~ JMHUSA  «Yucima W BBIUMCICHHS»  3aBepIIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEINBHBIX YHUCEN, KOTOpOEe OBLIIO HAYaTO Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pasoBaHus 0co00e
BHUMaHHE yjaessieTcss (OpMUPOBaHUIO HABBIKOB PAllHOHAIBHBIX BBIUYMCIICHUH, BKIFOYAIONINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIA, YMEHHE JIENaTh MPUKUJIKY, BBIIOIHATH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTu4YCCKNMHU
KOHCTAaHTaMHU. 3HAKOMBIC O6y‘-IaIOH_II/IMC$I MHOXCCTBAa HATYpaJIbHBIX, LCJIbIX, PAIUOHAJIbHBIX H
JCHCTBUTEIILHBIX YHCEN JIOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YUCCII, apI/I(bMeTI/I‘ICCKI/Ie Oorcpanru, a TaKXKXC HM3BJICUCHUC
KOpHS  HATypaJbHOM CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 q)opMpreTcsl MMpeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ POJIA B IIOCTPOCHUU MOJIEIEN PEAIBHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCSl 0000IIECHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpeIHEro ooOmero o0pa3oBaHMs, IOCKOJIBKY B KaxIoM paszaeie IIporpammer
IPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1adu. B pe3ynbraTe oOyuaroiiuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapU(PMHUECKUX U TPUTOHOMETPUYECCKUX YPaBHCHUH, HEPABCHCTB U CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IapaMETpPhI. HOJIy‘-ICHHI)IG YMCHUSA IHUPOKO HCIIOJB3YIOTCA HpPU HUCCICAOBAHWU
GyHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 33]]a4 Ha HaXOXKICHHE
HauOOJNBIIMX U HAaMMEHBIINX 3HaueHWH QyHKImU. J[aHHAs coneprKaTenbHas JTUHUS BKIIOYAeT B
ce0s1 Tarke (popMUpOBaHME YMEHHH BBIMOMHATH pacy€Tel MO (opMmynam, HpeoOpa3OBaHUS
paluOHAJIbHBIX, UPPAIIMOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KeHI/II\/JI, a TaKXKe BBIpa)KeHI/If/'I,
CoZIepKaIUX CTerneHn W Jorapudmel. braromaps u3ydeHHIO anreOpanvyeckoro Marepuaia
NPOUCXOMUT JalbHEWIIee pa3BUTHE AaNTOPUTMUYECKOTO ¥ a0CTPAKTHOTO — MBIIUICHUS
oOyJarommxcs, GOpMUPYIOTCS HABBIKU JIETYKTUBHBIX PACCYKICHUH, paObOThI C CUMBOJBHBIMH
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpeKTUBHbIE HHCTPYMEHTHI I PELISHHs] TPAKTUUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HArJSJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

ConepxarenpHO-MeToANYeCKass JTUHUS «DyHKIMU U rpadUKi» TECHO MEperieTaeTcs C
OpYyIrMMH  JMHUSIMM ~ y4eOHOro Kypca, IIOCKOJbKY B  KaKOM-TO  CMbIcIE  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUs  Marepuana. l3ydeHune  CTENEHHOW, IOKa3aTesbHOM,
Jaorapru(pMUUECKON U TPUTOHOMETPUYECKUX (YHKIIHIA, UX CBOMCTB U IpaMKOB, UCIIOIH30BAHUE
GyHKOMIA Ui pelieHus 3a1ad U3 JPYruxX y4eOHBIX MPEAMETOB W PEAbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAJM30M, TaK M C PEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipn
3TOM OOJbIIOE BHUMaHUE yreiseTcss (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiIamMu
3aBUCHMOCTH MEXIy Pa3THUYHBIMH BETMYMHAMHM, HCCIIEAOBATh NONTy4YEeHHbIE (DYHKIUH, CTPOUTh
ux rpaduku. Marepuan JTOH colepKaTeNbHON JIMHUM HAleleH Ha pa3BHUTUE YMEHUH H
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATH 3aBUCHUMOCTH MCXKAY BCIWMYHMHAMU B paSJ’II/I‘-IHOI\/'I (l)opMe:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHMIO W KOHKPETH3allHH,
UCTIOJIb30BAHUIO aHAJIOTHIA.



CopepxarenbHast 1uHusa «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a/a4, JOCTYIMHBIX 00YYaromuMCs,
TaK KaK y HHUX MOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (PYHKIIUNA, ONIPEISISITh UX
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsl mpoueccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYECKUX MOJEIEH peanbHbIX CHUTyaluid, [03BOJIIET
HaXOAWTh HaWIydlllee pPEUIeHHE B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CIHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MaTEMAaTUKU B HayKe, TEXHUKE U ncKyccTBe. OOyyaromuecs
Y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax, MIOJyYEHHBIX B XOJI€ pa3BUTH MAaTEMATUKHU KaK HayKu, U
00 X aBTOpax.

CopgepxatenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXKECTB W MaTeMaTHYEeCKOW JIOTUKHU. TeopeTMKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH U IpejuiararoT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKHE TUCIUIUIMHBI U UX MPUIIOKEHU B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTh OOydarolleMycs I[OHUMaThb TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKW M HCIIOJIb30BaTh €ro JJs BBIPAXKEHHsS] CBOUX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €i CTPOrocThb
000OCHOBaHMUN ¥ ClIeIOBaHHE OMNpeAeNEHHBIM TpPaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTU4YEeCKOW JIOTMKU CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOIO
MBILUIEHUS] 00YYarOUIXCcsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIIITICHHS.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpbIe  IpPHU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHHIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEAOBAHUS ITHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaluu3a, HHTEpHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH W3 pa3lielioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEeLIeHUs] MPUKIAaTHbIX
3amady. Ilpu pemeHun peanbHBIX MPaKTUYECKMX 337ad  OoOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEILICHUs MPUKIAAHBIX 33]1a4 OPraHU3yeTCs B MPOLIecCe U3YyUEHUsS! BCEX TeM Yy4eOHOro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOI0 aHalIn3ay.

Ha uzydenue yue6HOTO Kypca « Anredpa u Hadajaa MaTeMaTHYECKOTO aHaIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henenwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).

COAEPKAHUE OBYUYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUSA



Panmonaneubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTPACIIE 3HAHUMN U PEATIbHON KU3HU.

JeiictButenpuple uncna. PanuoHanpHble M HMppalMOHANbHBIE uKclia. ApupMeTHUYecKHe
ONEpalMK C JEUCTBUTENIbHBIMU 4YuciaaMu. MoOyJib JEMCTBUTENBHOIO YUCIIA M €ro CBOMCTBA.
[TpuOn>kE€HHBIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokazateneM. bunom Herotona. Mcnonb3oBanue noaxosmiei Gopmsl
3aMKUCH IEUCTBUTENBHBIX YACEI JJIsl pEUICHUS TPAKTUYECKHUX 3a/1a4 U IIPE/ICTABIICHUS TAHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIIEHHU U €r0 CBOICTBA.

CreneHb ¢ palMOHANBHBIM TIOKa3aTelieM M €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIEeM.

Jlorapudm yucna. CoiictBa norapudma. JlecaTuunbie U HaTypajabHbIC JOrapupMBbI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxxaecTBa M TOXIECTBEHHBbIE MpeoOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleleHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ niensivMu ko3 dumnuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COAEPIKANX CTENEHU U KOPHH.

UppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPaLMOHATBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemienne cucrem NMHENMHBIX ypaBHEHUH. Marpuia CHUCTEMBl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro TeéOMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JIMHEMHBIX yYpaBHEHU. VcciaeqoBanne moCcTpOSHHOM
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKU U peabHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocodbl 3anaHus (QyHKkuuu. B3aummuHo oOpatble (yHkiuu. Kommosuiums
¢yukuuit. I'paduk pyHkumuu. SnemeHTapHbIe TpeodpazoBaHus rpaduKoB (QyHKIHHA.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUd ¢yHkiuu. Hymu ¢pynkuuu. IpomexyTtku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuH. Hanbomnbinee 1 HauMeHbIlee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHEWHAs GYyHKIUHA. DIEeMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il CTemeHu Kak (PyHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenbHas U Jorapudmuueckas GyHKIUH, KX CBOHCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIUH
YHUCJIOBOI'0 ApryMEHTA.

OYHKIMOHATBHBIC 3aBUCHMOCTH B PEABHBIX MPOIIECCax U sBICHUSAX. [ pauku pearbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4eckoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
MHAYKIUMUA. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEAOBATEIbHOCTH. VICTOpHS BO3ZHUKHOBEHHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIECH MeOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonbs3oBaHue MPOTrpecCuu Il peUICHUs PEANIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMH u UX cBoiicTBa. TOUkM pa3pbiBa. ACHUMITOTHI TpadUKOB
byukuii. CBoiicTBa (GYyHKUIUN HENPEephIBHBIX Ha OTpe3ke. MeToJl MHTEpBAlIOB JUIS PELICHHS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie GyHKIMK. OnpeeneHne, TeOMETPUISCKAN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QYyHKIIHH.

[TpousBoaHbIe dreMeHTapHbIX GyHKUUN. [Ipon3BoaHAS CyMMBI, MPOU3BEAEHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOXXECTBaMU U UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara sl ONMUCAaHHUS PEajbHbIX IPOLECCOB U
SIBJICHHH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIIACC

Yuciia v BEIYMCICHUS

Harypanbabie u 1nensle uucna. IlprumeHeHHME NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB O MOAYJIIO, airopuT™Ma EBKIIMIa 7151 perieHust 3a/1a4 B LEJIbIX YHCIax.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHYECKHE ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIMHATHOM MtockocTh. Popmyia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCeNl ISl perieHus: (U3NYeCKuX |
r€OMETPUUYECKHX 3a/1a4.

YpaBHeHHUsS M HEPABEHCTBA



CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
cleacTBUs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpPHEW TPUIOHOMETPUUYECKUX YPABHEHHM C IOMOLIbIO TPUTOHOMETPUUECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUS 10KA3aTEeNIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHaJbHbIX,
UppalMOHAIBHBIX, OKA3aTEIbHbBIX U JIOTapU(PMUUYECKUX YPABHEHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJy4YEeHHBIX
pe3yJIbTaTOB.

DOyHKIUH U rpauKu

I'paduk kommnosunuu QyHkuuid. I'eomeTpuyeckue oOpas3bl ypaBHEHUI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

I'paguueckue MeToabl peLICHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (PyHKIUN O HCCIEIOBAHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIIEHUH 3a]1a4 U3 APYTUX YYEOHBIX MPEIMETOB U peallbHON KU3HH.

Havana maTeMaTH4YeCKOro aHaJIM3a

[TpumeHeHre POU3BOIHOM K UCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPBIBHOM (DYHKITNH HA OTPE3Ke.

[IpuMeHeHrEe NPOU3BOMHOM M HAXOXACHHUS HAWIY4IIEro PEUIeHHs B IPHUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMysol wuiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbiX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoX/1€HUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. BelyucieHue onpenenéHHoro nHrerpaia
1o popmyne HoroTona-JleliOHuma.

[IpumeHeHrne uWHTErpana JUIsi HAXOXKJIEHUS IUIOMAAed IJIOCKUX @uryp u o0bEMOB
TEOMETPUUYECKUX TEIL.

[Tpumeps! pemenuit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHUE
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(P(EPEHIINATBHBIX YPaBHEHUI.

IHINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJIYBJEHHBIW YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOyYarOIIeTOCs KaK AaKTHUBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHUCKOTO OOIIecTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHMH, NpPOIELyp TIpPakJaHCKOro oOIIecTBa



(BBIOOpPHBI, OMpPOCHI U JAPYTO€), YMEHHUE B3aUMOJACHCTBOBATH C COIMAIbHBIMM WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHUE K JIOCTHXKEHHUSIM POCCUHCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTHDKCHUN HAyKU W JCSTENbHOCThIO Y4YEHOrO, OCO3HAHHWE JUYHOIO BKJIAJa B IMOCTPOCHUE
YCTOWYMBOTO OyayIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWH, pacCyXIEeHUuH, BOCIHPUUMUYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro o0pasa JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryyisapHas (u3nueckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN IE€ATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAaHHUE IICHHOCTU TPYAOIIO0US, HHTEPEC K Pa3IMYHBIM chepam
npohecCHOHANBEHOM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu30BbIBaTH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTDh  JKOJIOTHUECKOM KYJIBTYphbl, TMOHUMAHHWE BIHUSHUS COLMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUW ISl pelleHus 3ajad B 00JacTU OKPY’Kalollel cpelbl, MIIaHuPOBaHUE
MOCTYTIKOB M OLICHKH UX BO3MOXKHBIX TIOCIIEJICTBUN ISl OKPYIKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTHUKH, TOHHMMaHWE MaTeMaTHYeCKOW HAyKU Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTypOH KaK CPEeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILIECTBISITh MPOECKTHYIO U UCCIIEI0BATENbCKYIO E€ATEIbHOCTh UHAUBUAYAJIBHO U
B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/1bHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble JJoruuyeckue aeiicTBUA:



BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUNA MEXIy TMOHSATUSAMHU, (QOPMYIUPOBATH OMpEACICHUS TOHATHH,
yCTaHABJIMBATh CYLIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OLICHHUA U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIECHUN (IpsIMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus Yy4eOHOM 3agaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CaMOCTOSTEILHO BBIJEICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarejbcKke 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKII HHCTPYMEHT TTO3HAHUS, ()OPMYIHPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOiIeMy, yCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
dbopMUpOBATh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINI0, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMAaTUYECKOT0 OObBEKTa, SIBJICHHS, IPOLIECCA, BBISBICHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNbHO (OPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJII0/IEHUs], UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIsSt
pELIeHMs 3a1a4H;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHUKOB Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHUJIOB U (QopMm
MpeJICTaBICHHUS,

CTPYKTypUpoBaTh  WHGOpPMAIMIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBAaTh HAAE&KHOCTh HMHGOPMAlMM MO CAMOCTOATENBHO  CHOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIe YueOHbI€ el CTBUS

O0menue:

BOCHpI/IHI/IMaTB nu (bOpMy.]'IHpOBaTI) CY)K}IGHI/HI B COOTBCTCTBUU C yCJ'IOBI/IﬂMI/I U nIeiraMu
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘—IKy 3peH1/1$[ B yCTHBIX U IIMUCBMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOAY peUICHHs 3aJayd, KOMMEHTHUPOBATh TMOTYUYEHHBIN
pe3yJIbTaT;



B X0JI¢ OOCYXKJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXKIAEMOM TEMBI, MPOOIEMEI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb HMACH, HAILICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISAATH CBOU
CYXKACHUA C CYXICHUAMHU JPYIrux Y4YaCTHHKOB AWajiora, O6Hapy)KI/IBaTb pasiiniuc u CXoACTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIIATh PE3yJIbTAaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHMs, IMPOCKTa,
CaMOCTOATECIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIVICHHUA C y‘léTOM 3aaa4 IMpe3CHTaluu U
0COOEHHOCTEN ayJUTOPHH.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEIICHHs C Yy4ETOM
UMEIOLINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaThb M KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yJIbTaTOB, BIAJETh CHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3aauu;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEIICHWUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa LEIH M YCIOBHSIM, OOBSICHITH MPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJbTaTOB ESATEIBHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYaJIbHOW paboThl MpU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [eNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BHIBI pabOT, TOrOBApUBATHCS, OOCYXKIaTh
MIpOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TIPYMIOBBIX (Gopmax paboThl (00CyXkJeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JIPYTUMHU 4IEHAMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETr0 BKJIaJa B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 10 kjacce oOydaromuiicss MOJIYYUT CJEAyIOUIME IPEeIMETHbIE
pe3yNbTaThl MO OTAENbHBIM TeMaM pabouel mporpaMMmbl y4eOHOro Kypca «Anredpa M Havaja
MaTeMaTHYECKOT0 aHAIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIMIOHAIBHOE YHCIIO0, OECKOHEYHAs TIEPHOIMIECKas
poOb, TPOIEHTHI, WPPAIMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qHCcel, MOJYJIb IEHCTBUTENBHOTO YHCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI [T PEIICHHs MPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpaciei
3HAHWM U peabHOMN )KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, TPaBHJIA OKPYTJICHHS, MPHUKHIKY U OLEHKY
pe3yJbTara BHIYUCICHUH;



CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAITYI0 (OpMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJIS PEIICHHs MPAKTHUYECKUX 3ahad U
IIPEJICTaBICHUS JaHHbBIX;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIorapudM dYHcIa, JECATUYHbIE U HATypaJbHBIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ApPKKOCUHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHus! 1 HepaBeHCTBA:

CBOOOJHO  OHEpUPOBaTh  HOHATHSAMM:  TOXKJIECTBO, ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHJIbHBIEC YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHSTh pa3JIUYHbIE METOAbl PELIEHUS pPAlMOHAIBHBIX U JIPOOHO-pallMOHAIbHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYJIEH OT OJHOW MEepPeMEHHOW, MHOTOWIEH C
HeabIMU - KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ais pemenus 3anad;

CBOOOZHO ONEpUpoOBaThb MOHSATUSIMM: CHUCTEMa JIMHEHHBIX YpaBHEHUW, MaTpulia,
ONpesieNuTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauU€HUsl, IPUMEHATh ONpPEACTUTENN A PELIeHUs
CUCTEMbl JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATH PEAJbHBIE CUTYallUd C IMOMOUIbIO CUCTEMBI
JUHEHHBIX YpaBHEHWMM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEINW C IOMOUIbI0 MAaTpull U
OINpEACINTENEH, UHTEPIIPETUPOBATD NTOJIYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPaKEHUIA;

BBIMOJHATh NPEOOpa3oBaHUsS YHCIOBBIX BBIPDAKEHUMN, COAEpXKAIUX CTEHNEHH C
palMOHATILHBIM [TOKA3aTENEM;

UCMOJIBb30BaTh  CBOMCTBA JIOrapu(MoOB uid NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapuMHUUecKre ypaBHEHMsI, HAXOJUTh WX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO/I0B
WM OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HE00Xo1uMble (OPMYIIBI IS pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICNIUPOBATh peAJIbHbIE CUTYallMd Ha s3bIKe airedpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa 110 YCJIOBUIO 3a/aud, MCCIEI0BATh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3aJaHus (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMOO3ULIMS (PyHKUUN, Trpa@uK (QYHKIMH, BBINOIHATH 3J€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKINIA;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTICHUS U MHOXKECTBO 3HAUYEHUI
(byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;



CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKIMM, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOOoJIbIIIee U HAMMEHBIIIee 3HaUeHNEe (YHKITUN HA TPOMEXKYTKE;,

CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CTENEHHass (YHKIHUS C HATypaJbHbIM M LEJIbIM
nokasareseM, rpaQuk CTENeHHON (YHKLIMU C HaTypajbHBIM W LENbIM IOKa3aTeneM, rpapuk
KOPHS N-Oi CTETIeHHU KaK (YHKIUU OOpAaTHOM CTENEHH C HaTypaJIbHBIM MTOKA3aTeIeM;

ONEepHUpOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4Has W JAPOOHO-IMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas M Jorapupmuueckas (yHKLHH, UX
CBOWCTBA U TpaMKH, UCIIOIB30BaTh UX IPApUKH [Tl PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OMpEACTICHHE
TPUTOHOMETPUUYECKUX (QYHKIMI YUCIOBOIO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIUH A7 MCCleI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
pelIeHNH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB M PEANbHOM KU3HH, BBIpAXATh (HOpMyJamMu
3aBHCUMOCTH MEX/y BETUYNHAMH,

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUpMETHUYEeCKas U IeoMeTpuYecKas Iporpeccus,
0eckoHeuHO yOBIBaIOIIasi FTeOMETPUYECKasi IIPOTPECCHs, TMHEHHBINH U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH VIS PELIEHUs PEeabHBIX 3a/1a4 IPUKIIAHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBATh  HOHATHSAMM:  IOCJIEAOBATENBHOCTh, CHOCOOBI  3a/laHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE 1 OTPAaHHMYCHHBIE ITOCIIEA0BATEILHOCTH, IIOHMMATh OCHOBBI
3apOXKICHUST MATEMAaTHYECKOTO aHaJIN3a KaK aHaji3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(byHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (PYHKIUS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOWCTBA HEMIPEPHIBHBIX (QYHKIUH JUTSI pEIICHHS 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh IMOHATHUAMHU: INepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTebHast K rpaduky QpyHKIUM;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, TPOW3BENEHHS, YaCTHOTO W KOMITO3UIIMH JBYX
(GyHKIMH, 3HaTHh IPOU3BOTHBIC SJIEMEHTAPHBIX (QYHKIINH;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3NUECKUI CMBICT IIPOU3BOTHOM /ISl peIlieHHs 3a/1au.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCTIOJTB30BaTh TEOPETHKO-MHOKECTBEHHBIN amiapar il OMHUCAaHHs PEabHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX IMPEAMETOB;

CBOOOJTHO ONEpUPOBaTh TMOHATHSAMM: OIpEIeSieHHe, TeopeMa, YypaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWILHBIC ypaBHEHHS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyyaromIMCS MOMYYUT CIEAYIOUIHE MpeAMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsl y4eOHOro Kypca «Anredpa M Haudana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO ~OIEPUPOBAaTH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXXECTBa
HATypaJbHBIX U IEJIBIX YHCEI, UCIOIb30BaTh MPU3HAKU AenuMocTH 1enbix yncena, HOJ[ u HOK
HaTypaJbHBIX YUCEI JJIs PELICHUs 3a1a4, IPUMEHATh anroput™ EBkimunaa;



cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO, 3allUChIBaTh HATYpaJIbHbIC YHCIIA
B Pa3IIUYHBIX MO3UIIUOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHIMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBIATh KOMIUIEKCHBIE YHCIA B alreOpandyeckoil M TpUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUAMHU:  HMPpPALMOHANbHBIC,  TIOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIbHBIX IIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEo0Xo1uMbIe (OPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUI U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CJIC/ICTBUS, HAXOUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
pallMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTelIbHBIX W JOTapU(PMHUYECKUX YpaBHEHHH W
HEPaBEHCTB;

pewiath palMoOHalbHble, HPPALMOHAIbHbBIE, IOKa3aTelbHblE, Jiorapu(MUUYEecKue |
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIEprKalllie MOAYJIU U TapaMeTphl;

OPUMEHSATH TpauUecKre METOIbI U PEIICHUST YpaBHEHHI 1 HEPABEHCTB, a TAKXkKe 3a/1a4
C IapaMeTpaMu;

MOJICNIMPOBaTh peabHble CUTYallUd Ha s3bIKe aiareOpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBA M HUX CHCTEMbl 10 YCJIOBHUIO 3a/auyM, HCCJIEI0BaTh IOCTPOCHHBIE
MOJIENIN C UCTIIOJIB30BAHMEM alllapaTa aiareOpbl, HHTEPIPETUPOBATH IMOIYYSHHBIA PE3yJIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JIEMEHTApHOTO UCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMH JABYX (PYHKIIHII;

CTPOUTh TeOMEeTpUYecKHe o0pa3bl YpPaBHEHWH W HEPAaBEHCTB HA KOOPAWHATHOMN
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH QYHKIMU I MOJETUPOBAHMS U UCCIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauyana maTeMaTH4yecKoro aHajm3a:

UCTIOJIB30BaTh MPOM3BOMHYIO ISl HCCIeNoBaHWA (DYHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHHUs (PYHKIIMN HENPEPHIBHON Ha OTPE3KE;

UCTIOJIF30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIYUYIIErO PEIIeHUs B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHUX, 3aJadax, JUIsl OINpeNeseHHs] CKOPOCTH U YCKOPEHUs
npoiiecca, 3alaHHOro (GOpMYJIOH HITH rpaduKoM;

CBOOOJTHO OTNIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo ¢opmyne Hprotona-
JleliOnuna;

HaXOJUTh IJIOUIA]IU IIIOCKUX (UTYp U 00BEMBI T€J ¢ IOMOIIBIO0 HHTErpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMM Ha HpPUMEpPE COCTABIICHUS
nuddepeHIaTbHBIX YPaBHCHHH,

pemarh MpUKIaTHbIe 33[aud, B TOM YHCIIE COIHMAIbHO-DKOHOMUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHUYEeCKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHH
Kontp IIpakr ble
Ne HaumeHoBaHue pa3/ie/ioB U TeM 0JIBLHBI HYECKH (uudpoBbie)
n/n MmporpaMmmsl Bcero e e o0pa3oBaren
pador pador bHbIC
bI bl pecypcehl
MHOX€ECTBO 1€MCTBUTENbHBIX YHCEIL. bubnuoreka
Mmuorowiensl. PaninonanbHble ypaBHEHUS U 24 1 LHOK
HepaBeHCTBa. CUCTEMBbI JTMHEWHBIX https://m.edsoo
ypaBHEHU fu/7f415b90
bubnuoreka
@®ynkuuu 1 rpapuku. CreneHHas QyHKIH 12 1 I[HOK
C LIEJIBIM ITOKa3aTeaeM https://m.edsoo
Iu/7f415b90
bubnuoreka
ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1 [HOK
HppanmoHanbHble ypaBHEHHS https://m.edsoo
ru/7f415b90
bubnuoreka
[TokazarenpHas ¢pynknus. [lokazarensHbIe 10 1 HOK
ypaBHEHHS https://m.edsoo
ru/7f415b90
Jlorapudmuueckas GyHKUIHUS. bubmorexa
18 1 [HOK

Jlorapudmuueckue ypaBHEeHUS

https://m.edsoo

Peanuzanus BocnuTaTeJbLHOI0
NMOTEHIMAJIA YPOKa (BUABI U
(opmbl nesiTeILHOCTH)

Bocnuranue YBaKUTEJIHHOTO
OTHOLICHHUS K HUCTOPUH
MaTeMaTHKH, MIpUBJIEYEHHUE
BHUMAaHUS 00YyYarolInxcs K
LEHHOCTHOMY aCIIEeKTy

M3yYyaeMbIX Ha YypOKax SBJICHUH,
opranuzanus UX  paboTel ¢
MOJTy4yaeMoOl Ha YpOKE COIHaIbHO
3HAYUMOM nH(popMaIuei —
WHULUUPOBAHUE €€ O0CyKAeHUs,
BBICKa3bIBaHUS 00y4aroIIMHUCS
CBOETO MHEHHMS II0 €€ IIOBOAY,
BBIpAa0OTKM  CBOEr0 K  Hei
OTHOIIICHUS;

MOJTY4EHHUE OIBITA
CaMOCTOSITENTLHOTO PHOOPETEHHS
HOBBIX 3HaHUH, IPOBEACHUS
HAy4YHBIX HCCJIEIOBaHMMA, OIbITA
MIPOEKTHOM AesTEeNFHOCTH, OIIBITA
W3yUYECHHMS, 3aIUTHI 1

BOCCTAaHOBJICHHS HAYYHOI'O
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HAaCJIEIHs YeJIOBEUECTBA, OIBITa
CO31aHUsI COOCTBEHHBIX

bubnuoreka 5
TpPUroHOMETPUYECKHUE BBIPAXKEHUS U [HOK M300PCTEHHIH, ONLIT CAMOTIOTHAHMS
6 22 1 i U CaMOAHAJIN34a, OIIBIT COLHAILHO
ypaBHeHHﬂ httDS.//m.EdSOO MMPUCMJIEMOT'0 CAMOBBIPAKCHUA U
1u/7t415090 caMopean3alyy yepes
bubnuoTeka IPYIIIOBYIO, IAPHYIO,
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1 LOK MHHBHYATERYIO paboTy
https://m.edsoo
Tu/7f415b90
bubnuoreka
[HOK
8 HenpepriBabie ¢pynkiuu. [IpousBonnas 20 1 https://m.edsoo
Tu/7f415b90
bubnuoreka
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 5 5 LHOK
3HaHU https://m.edsoo
.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME
11 KJIACC
KoanuecTBo yacon DIeKTPOHH Peajin3anusi BOCHATATEILHOTO
Kontp Mpakr bIe NOTEHMAJIA YPOKA (BMIABI U
Ne  HaumeHnoBaHue pa3ieoB H TeM onbHbI  mueckn  (uudposbie) =~ POPMBINEATENLHOCTH)
n/n . NporpaMmmsl Bceero e e o0pa3oBaren
padot padort bHbIE
bl bI pecypchl
1 UccnenoBanue GyHKINNA ¢ TOMOIIBIO 22 1 bubnuoteka Bocnuranue YBOKHUTEIBHOTO
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MIPOU3BOAHOMN

LIOK
https://m.edsoo
ru/7f415b90

[lepBooOpa3Hast u UHTETpa

12

bubanoreka
LIOK
https://m.edsoo
.ru/7f415b90

I'paduku TpUroHOMETPUYECKUX (DYHKITHIA.
TpuronomeTprudecKkue HEPABEHCTBA

14

Bubauoreka
LHOK
https://m.edsoo

Iu/7f415b90

HppanmonanbHbie, TOKa3aTeIbHBIE U
norapuMUUEeCKrue HEPABEHCTBA

KommiiekcHble umcia

HaTypaanLIe " LECJIbIC YHCiia

CucreMsl paliiOHaIbHBIX, HPPALMOHAIBHBIX
NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
YpPaBHEHUNU

3aa4yu ¢ napaMeTpamu

24

10

10

12

16

bubanoreka
HOK
https://m.edsoo

Iu/7f415b90

bubaunoreka
LHOK
https://m.edsoo

Iu/7f415b90

bubaunoreka
[HOK
https://m.edsoo

Iu/7f415b90

Bbubauoreka
[HOK
https://m.edsoo

Iu/7f415b90

bubauoreka
[HOK

OTHOLICHHUS K HUCTOPUH
MaTeMaTHKH, IIPUBJICYECHHUE
BHUMaHUSI 00yYaromuxcs K
LIEHHOCTHOMY aCIIeKTy

W3y4yaeMblX Ha YpOKax sIBJICHUM,
opranmzamuss WX  paboOTBI €
MOJIy4aeMOM Ha YpOKE COLHUAIBHO
3HAYUMOM uHQopMaImen —
WHULMUPOBAHUE €€ O0CyKAEHUs,
BbICKAa3bIBaAHHU A O6y‘IaIOHII/IMI/IC$I
CBOECTO MHEHHS TI0 €€ TOBOAY,
BEIpa0OTKM  CBOETO K  Hell
OTHOIIICHUS,

MOJTY4YEHHUE OIbITa
CaMOCTOSITETILHOTO IPHOOPETEHHS
HOBBIX 3HaHI/II>'I, IMPOBCACHUA
HaY4HbIX HCCIIEJOBAHHUMH, OIbITA
HpOCKTHOﬁ JCATCIIbHOCTH, OIIbITA
W3yYCHHMS, 3aIUTHI U
BOCCTaHOBJICHUS HAYYHOTO
HacJIe/INs YeI0BeUeCTBa, OMbITA
CO3/1aHMsI COOCTBEHHBIX
M300PETEHMIA, OTIBIT CAMOTIO3HAHHS
W CaMOaHAJIN3a, OTBIT COLUAIEHO
MPUEMIIEMOTO CAMOBBIPXKEHUS 1
camopeanu3aiun 4epe3
IPYIIIOBYIO, MAPHYIO,
WHJIMBUIyAITBHYIO paboTy
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bubanoreka
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS LHOK
o 16 2
3HAHUI https://m.edsoo
ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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