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IMNOACHUTEJIBHASA 3AIINCKA

YueOHblll Kypc «AureOpa M Hadajsa MaTeMaTHYEeCKOTO aHalIM3a» SBIAETCS OJHUM W3 Hambosee
3HAYMMBIX B IPOrpaMMe cpesiHero oOmiero oopazoBaHMsl, OCKOJBKY, C OJTHOW CTOPOHBI, OH 00ecIeunBaeT
MHCTPYMEHTAJbHYIO 0a3y s M3Y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroll CTOPOHBI,
(dopmupyeT JIoru4eckoe U abCTPaKTHOE MBILUIEHHE 00yUYalOIIMXCsl Ha YpOBHE, HEOOXOAMMOM U1l OCBOCHMS
UHPOPMATUKH, OOIIECTBO3HAHUS, HMCTOPHH, CIOBECHOCTH W JAPYIHMX AMCUMIUIMH. B pamkax maHHOTO
y4eOHOro Kypca oOydaroIlMecsi OBJAJ€BalOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTU4IeCKOU opme.

VYuebHbIil Kypc anreOpbl M HayaJl MaTeMAaTUYECKOI'0 aHajlu3a 3aKJIa/JbIBA€T OCHOBY JUISl YCIEIIHOTO
OBJIQ/ICHUS 3aKOHAMH (U3UKU, XUMUH, ONOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHACHIIUI Pa3BUTUS SKOHOMUKHU
U OOIIECTBEHHOHN JXW3HU, MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIb30BATh UX JJIs JaTbHEUIIEro 0Opa3oBaHus U B MIOBCEIHEBHOW XKU3HU. B TO
e BpeMsl OBJIaJIeHHE a0CTPAKTHBIMU U JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMU alnreOpbl 1 MaTeMaTu4ecKoro
aHamM3a pa3BUBACT YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTBH, JOKa3bIBATh
YTBEP)KJICHHUSI C TIOMOLIBI0 HMHAYKLIMH U PACCyXAaTh JEAYKTHBHO, HCIOJIb30BaTh 0000LIEHHE U
KOHKPETHU3AIHI0, a0CTparupoBaHue U aHAIOTHIO, OPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHE.

B xone u3yuyenus ydyeOHOro Kypca «Anredpa M Hadajaa MaTeMaTUYeCKOro aHaJIM3a» 00ydaroluecs
[OJIy4at0T HOBBIM ONBIT PELICHUs NPUKIAJHBIX 3a/1a4, CaMOCTOSATENIBHOTO MOCTPOSHHSI MaTeMaTHUECKUX
MOJeNiell peaNbHbIX CUTYaIlMil, HMHTEPIPETAMH IIOJYYECHHBIX PpEHICHUH, 3HAKOMATCS C HpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJIE, HAYKE M MCKYCCTBE, C BBIJAIOIIMMUCST MaTeMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VYuebHblil Kypc 00J1a1aeT 3HaUUTENbHBIM BOCIIMTATENbHBIM ITOTEHIIUAIOM, KOTOPBIN peann3yercs Kak
yepe3 y4eOHBI Marepuai, CIOCOOCTBYIOMIMK (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M Yepe3
cneuu(uky yueOHON JesATEeIbHOCTH, TpeOyroleld MNpOJODKUTENIBHOW —KOHLEHTpPAlMM BHUMAaHUA,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3@ MOJTYYCHHBIN Pe3yibTar.

B ocHoBe MeToauku oO0ydeHus anreOpe M HadyajgaM MaTeMAaTHYEeCKOrO aHaluMu3a JIeKUT
JeSITeIbHOCTHBIN MPUHLIUT 00Y4EHUSI.

B crpykrype yueGHOro kypca «Anredbpa M Hayajga MaTeMAaTHYECKOIO aHAJIM3a» BbIJEJIEHBI
CIIEAYIOIINE COJEPKATEIHHO-METOINYECKHE JTHHUU: «YHucna W BeMHCICHHUS», «DYHKIHH U TpapuKuy,
«YpaBHEeHUS U HepaBeHCTBa», «Hauana maremarnyeckoro axanmza», «MHOXecTBa U JOrHka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOIUYECKNE JMHUN HW3YYalOTCsl Ha TPOTSHKEHWH JIBYX JIeT OOyYeHHus Ha
YPOBHE CpeJHEro oOIero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSAS APYr Jpyra W MOCTENEHHO HACBILIAsCh
HOBBIMH TeMaMH U pasjienaMu. JlaHHBI y9eOHBIN KypC SBISETCS HHTETPATUBHBIM, IIOCKOJIBKY O0bEIHHSET
B cebe coJiepKaHMe HECKOJbKMX MaTeMaTHMYeCKMX JUCIMIUIMH, TaKMX Kak airedpa, TpUTOHOMETpuS,
MaTeMaTHYECKUH aHalln3, TEOPHs MHOXECTB, MaTeMaTHuecKas jormka u japyrue. [lo mepe Toro kak
oOyyaroluecs: OBJIaJeBalOT Bc€ Oosiee MIUPOKUM MaTEMAaTHYECKHM amlmapaToM, y HUX IOCIeI0BaTeIbHO
dopMHpyeTCsT W COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYI0 MOJETh pealbHOW CHTYyalluH,
OPUMEHATh 3HAHMSA, MOJIYYEHHbIE IPH M3YYEHUH Yy4eOHOro Kypca, Ui pPELIeHHS CaMOCTOSITEIbHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7ja4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYeCKast TMHUA «Hucna U BBIYMCICHUS» 3aBepiaeT (JOpMUPOBAHHE HABBIKOB
UCTIONIB30BaHUSl JICMCTBUTENILHBIX YHCEN, KOTOpOe OBLIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpegHero oOmiero o0pa3oBaHHs 0co00€ BHUMaHHE yjensercss (popMHUpPOBaHUIO
HaBBIKOB PAIMOHAJHHBIX BBHIYMCICHUH, BKJIIOYAIONIMX B CEOsl WCIIOJNF30BAaHHUE Pa3IMYHBIX (OpPM 3armcu
Yuciaa, yYMEHHUE JelaTh MNPUKHUIKY, BBINOJHATH NPUOIMKEHHBIE BBIYUCICHHS, OIICHUBATh YHCIIOBBIE
BBIpOKEHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMbIe OOyYalolmMMCsS MHOXKECTBA
HaTypaJIbHbIX, LIENbIX, PAIIMOHATILHBIX U AEUCTBUTEIBHBIX YHCEN JIOTOIHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX
griceld. B KaXIOM W3 3TUX MHOMKECTB PAaCCMAaTPHBAIOTCS CBOWCTBEHHBIE €My crHenu(uyecKue 3amaud U
olepaluu: JeJeHHWEe Halleso, ONEepPUPOBAHUE OCTATKAMU HAa MHOXKECTBE IIEJTIBIX YHCEN, 0COObIe CBOWCTBA
palMOHABHBIX W HMPPAIMOHAIBGHBIX YHCE, apu(METHYECKHE OIepalnu, a TaKKe HW3BICYCHUE KOPHS
HaTypaJbHOH CTENEHN Ha MHOXKECTBE KOMIUIEKCHBIX uHcel. biaaronaps mocienoBaTelbHOMY paclIupeHUI0
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Kpyra UCIOJb3YEMBIX YHMCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX IPUMEHEHUS U PEUICHMS Pa3InYHbIX
3a1a4 opMupyeTcs MpeCTaBICHHE O €INHCTBE MAaTEMAaTUKH KaK HAyKU U €€ poJid B TIOCTPOCHUH MOJIENeit
pearbHOr0 MUpPA, IIHUPOKO UCTIONb3YIOTCS 0000IIECHHE U KOHKPETH3allHs.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcss Ha MPOTSHKEHHWU BCEro OOy4eHHUs Ha YpOBHE
cpeaHero obmero oOpa3oBaHuUs, MOCKOIBKY B KaxaoM paszene lIporpaMMmel mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3ahady. B pe3ynbrare oOydaromiuecss OBJIAJEBAIOT Pa3IMYHBIMU METOJAMH PEIICHUS
pPALMOHATIBHBIX, HpPpALMOHAIBHBIX, IOKA3aTEeIbHBIX, JIOTAPUPMHUUECKUX U  TPUTOHOMETPUUYECKHX
YpaBHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE 3a/a4, CoAepkKallux napameTpsl. [lonydeHHble yMEHUs HIMPOKO
UCIIOJIb3YIOTCS IIPU MCCIEI0BAHNU (DYHKIMI C IOMOIIBIO TPOU3BOAHOM, IPH PELICHUN NPHUKIAIHBIX 3a/1a4
¥ 337124 Ha HAXOXKJCHHE HanOOIbIINX U HAUMEHBIINX 3HaUeHU QyHKIuK. JlanHas copepikaTesbHas JIMHUS
BKJIIOYAeT B ceds Takke (HOpMUPOBaHME YMEHMH BBIIOJHATH pacuéTsl 1O (GopmysiaM, ImpeoOpa3oBaHus
palMOHATIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKKE BBIPAXKEHUN, COEPIKAILINX
creneHd M Jorapudmel. braronaps n3ydeHuro anreOpauyeckoro MaTepuallia IPOMCXOIUT JajbHeiIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS OOy4aromuxcs, (OPMHPYIOTCS HAaBBIKH
JelyKTUBHBIX PAacCyKACHUH, pabOThl C CHUMBOJIBHBIMHM (hopMamu, INpPeICTaBICHHUsS] 3aKOHOMEpPHOCTEH MU
3aBHCUMOCTEI B BHJIE PABEHCTB W HEpaBEHCTB. AureOpa mpeanaraet >QQeKTHBHbIE MHCTPYMEHTHI IS
pEILIEHNUs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HayKH.

CopnepxatenbHo-MeToAnYecKass JTUHUSA «DYHKIUMU U TpaQUKU» TECHO MNEpeIuIeTaeTcs C APYyTUMH
JUHUSAMH Y4e0HOro Kypca, IOCKOJIbKY B KaKOM-TO CMbICIE 3a7aéT IOCIEA0BATEIbHOCTh H3YyUEHUs
marepuaia. M3ydeHue cTerneHHOU, oKa3aTeabHOol, JorapuMU4ecKoil 1 TPUrOHOMETPUUECKUX (DYHKIIMA,
UX CBOWCTB M TpadMKOB, MCIIOJIBb30BaHNE (YHKIMN IS peIICHHs 3a7ad U3 JPYTUX y4eOHBIX MpPEIMETOB U
pEAIbHOM KU3HU TECHO CBA3aHO KaK C MaTreMaTH4YE€CKMM aHAJIMW30M, TaK U C PELICHUEM YPaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OonbIIOe BHUMaHHE yaenseTcss (OPMHPOBAHUIO YMEHUS BBIpaXKaTh (OpMYyIIaMu
3aBUCUMOCTH MEXIY pPAa3IMYHBIMM BEJIMYMHAMH, MCCIEI0BATh IOJyYEHHblE (YHKLIUH, CTPOUTh HX
rpaduku. Marepuas 3TOW COJEp)KATCIILHON JIMHWM HAlEJICH Ha pa3BUTHC YMEHUHW W HABBIKOB,
HO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJYy BEIMYMHAMU B pa3iMyHON QopMme: aHAIUTHUECKOM,
rpadpuveckoii u ciaoBecHOW. Ero m3ydeHme CrmocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBIILIICHHS,
CHOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETU3AIMH, UCII0JIb30BAaHUIO aHAIOTUH.

CopepxarenbHas uHuA «Hauana MareMaTH4eCcKOro aHainW3a» MO3BOJISET CYHIECTBEHHO PAaCUIMPUTh
Kpyr Kak MaTeMaTM4YecKUX, TaK M MPHUKIAAHBIX 3ajiady, JIOCTYNHBIX OOYyYaroIUMCs, TaK KakK y HHX
HOSIBJISIETCS  BO3MOKHOCTb CTPOUTH TpaUKU CHOXKHBIX (DYHKUIMHA, ONpEeneNsTbh HX HauOoIblIne WU
HaVMEHBIIME 3HAYCHUs, BBIYMCIATH IUIOMAAN (GUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTH U YCKOPEHHUs
npoueccoB. JlaHHas  coaepikaTelbHas ~ JIMHUS ~ OTKPHIBAET HOBBIE  BO3MOXKHOCTH  IOCTPOCHHS
MaTEMAaTHUYECKUX MOJENIEH PEAIbHBIX CUTYalUH, I03BOJISET HAXOAUTh HAWITyUlllee PEIICHNE B IPUKIIAIHBIX,
B TOM 4YHCJI€ COLIMAJIbHO-3KOHOMHMUYECKHX, 33/a4aX. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTH4YECKOTO aHaliu3a
CHOCOOCTBYET pa3BUTHIO a0CTPaKTHOTrO, (POPMaNbHO-JIOTUYECKOTO W KPEaTUBHOTO  MBIIIICHMS,
(OopMHUPOBAHNIO YMEHHI paclio3HaBaTh MPOSBIECHUS 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaromiyecss y3HalOT O BBIJAIOIIMXCS Pe3yNbTaTaX, MOJYYEHHBIX B XOJ/I€ Pa3BUTUSl MAaTEeMaTHUKU Kak
HayKH, U 00 UX aBTOpax.

CopneprxaTenbHo-MeToANYecKast TMHUSA «MHOXeCTBa M JOI'MKa» BKIIOYAeT B ce0s 3JIEMEHThl TEOpUHU
MHO’KECTB U MaTe€MaTHYECKON JIOTHMKU. TeopeTHKO-MHOXKECTBEHHbIE NPEJCTABICHUS NMPOHU3BIBAIOT BECh
KypC IIKOJIBHOM MaTeMaTUKU U MpeaaraloT Hanbosee yHUBEPCaIbHbIN SA3bIK, 00bETUHSIIOMNI BCE pa3/ieibl
MaTeMaTUKHU U €€ MPUIIOKEHHI, OHU CBSI3bIBAIOT pa3Hble MAaTEMAaTUYECKUE TUCHUIUIMHBI U UX MPUIOKEHUS
B eauHoe 1enoe. [loaTromy BaXHO JaTh BO3MOXKHOCTH OOydaromleMycsi IOHMMAaThb TEOPETUKO-
MHO>KECTBEHHBIN $I3bIK COBPEMEHHON MaTeMaTHKU W HCIOJIb30BaTh €ro ISl BHIPAKEHUS CBOMX MBICIEH.
JpyruM BaXKHBIM NPU3HAKOM MAaTEMATHKH KaK HAayKH CIEAYyeT NPU3HATh CBOWCTBEHHYIO €l CTPOrOCTb
00OCHOBaHHUI U CJElIOBaHUE OIpPEAEIEHHBIM IpaBUJIaM IOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C
9JIEMEHTAMU MaTEMaTUYEeCKOM JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS O0y4aroIuxcs,
MO3BOJIIET MM CTPOMTH CBOM PACCYKJIEHHS Ha OCHOBE JIOTMYECKHUX MpaBWi, (GOPMHUpPYET HaBBIKH
KPUTHYECKOIO MBIIIICHHUS.



B yueOHOM Kypce «Anrebpa W Hadaja MaTEMaTHYECKOTO AaHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTr0 MOJCIHPOBAHUs, KOTOPbIE IPHU3BAaHBl CIMOCOOCTBOBATH (HDOPMUPOBAHHIO HABHIKOB
HOCTPOEHHSI MOJIENICH peabHbIX CHTYAIMi, NCCIEOBAHHUS STHX MOJENIEH C IIOMOIIBIO anmapara aareOpsl 1
MaTeMaTHUECKOr0 aHajlu3a, HMHTEPIPETAlUU MOJYYCHHBIX pe3ylbTaToB. Takue 3ajJjaHus BIUICTCHBI B
Ka)XJbIH U3 pa3fesoB MIPOrpaMMbl, HOCKOJIBKY BECh MaTepHal yd4eOHOro Kypca MIMPOKO MCIIOIb3YeTCs IS
peleHus MPUKIATHBIX 3a1ad. [Ipu pemeHuu peasbHbIX MPAKTUYECKUX 3a/1ad 0Oydaromiuecss pa3BHBAIOT
HaOJII0JaTeNbHOCTh, YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIIOIB30BATh AHAIOTHIO,
0000IIaTh M KOHKPETH3HPOBATh mpobseMy. JlesaTeabHOCTh MO (OPMHUPOBAHUIO HABBIKOB pEHICHUS
NPUKITAJHBIX 3a]ad OPraHU3yeTcs B MPOIECcCe M3YYCHHs BCEX TeM Y4eOHOro Kypca «Ausrebpa M Hadaia
MaTeMaTHYECKOTO aHAIIN3ay.

Ha n3ydenne yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHaIN3a» OTBOAUTCS 272 daca:
B 10 kimacce — 136 vacos (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).

COJAEPKAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Panmonaneupie  uyncna. OOBIKHOBEHHbIE M JECATHYHBIE JpOOH, MPOLEHThl, OECKOHEYHbIE
nepuoanueckue apoodu. IIpumenenne apodeii u NpoLEeHTOB Ul pelIeHUs IPUKIAIHbIX 3a]a4 U3 Pa3InuHbIX
oTpacJieil 3HaHUM 1 peasbHON KU3HHU.

JeiicTButenpHple uncna. PannoHanbHble M UppalMoOHaIbHbIE YUCiia. ApU(PMETHUECKUE ONEpaLUU C
NEHUCTBUTENBHBIME 4YKCIaMU. MoOAynb JEeWCTBUTENBHOIO 4YHCIa U ero cBoicTBa. [IpubmmkEéHHbie
BBIYMCIICHHS], IPABUIIA OKPYTJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BIYNCICHUN.

Cremnenb ¢ nensiM mokaszateneM. bunom Herorona. Mcnonp3zoBanue monaxopsiieit ¢hopMbl 3amucu
JICHCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3aa4 U IIPEACTABICHUS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaIbHOU CTENIEHHU U €ro CBOMCTBA.

CreneHsb ¢ pallmOHAIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm yucna. CpoiictBa norapudma. JlecaTuunbie U HaTypalIbHbIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC M apKTaHTEHC
YUCIIOBOI'O ApPTryMEHTA.

YpaBHeHHUs1 M HEpaBEHCTBA

ToxaecTBa U TOXIECTBEHHBIE MPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIbHbBIE
YPaBHEHUS U ypaBHEHUA-CIeACTBU. HepaBeHCTBO, pelieHue HEPABEHCTBA.

OcCHOBHBIE METOJBl pELIEHUS IeNbIX U JAPOOHO-pAIlMOHATBHBIX YPAaBHEHM U HEPaBEHCTB.
MHorowieHsl OT OAHOM NEPEMEHHOMW. /[eneHne MHOro4YjeHa Ha MHOTOWIEH C OCcTaTKoM. Teopema be3y.
MHuorounensl ¢ nensiMu kodddunuenrtamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

Hppauronansubie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS UPPALMOHAIBHBIX YPABHEHMUII.

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

[TpeoOpazoBanue BhIpaXKEHH, COIEPKAITNX JOrapr(MBEI.

Jlorapudmuueckre ypaBHeHUs1. OCHOBHbBIE METO/bI PELICHUS JIOTApUPMUUECKUX YPAaBHEHUH.

OcHoBHBIE TpuUroHOoMeTpudeckue (opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUH.
Pemienne TpuroHOMeTpUYECKUX YPaBHEHUM.

Pemenue cucreM NMHEMHBIX ypaBHEHMH. MaTpulia CUCTEMBI JIMHEUHBIX ypaBHEHHH. OIpenenuTens
MaTpuIlbl 2X2, €ro reoOMETPUYECKHMU CMBICI W CBOWMCTBA, BBIYHMCICHUE €r0 3HAYEHHS, MPUMEHECHHE
ONPEACIUTENS JJIsI PELICHUsS] CUCTEMBI JIMHEWHBIX YpaBHEHUM. PellleHne NpHUKIagHbIX 3a1a4 C ITOMOIIBIO
CHUCTEMBbl JIMHEWHBIX YypaBHeHUW. lcciaegoBaHne TMOCTPOEHHOM MOJENM C TOMOIIBKD MATpHI] U
ONPEAECITUTENEN.

ITocTpoeHrne MaTeMaTHYeCKNX MOJENIEH PEAIbHOW CUTyalluu C MOMOUIbI0 YPAaBHEHUN U HEPABEHCTB.
[IpumeHeHre ypaBHEHUMH M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKMX 3aJady U 3aJa4 W3 Pa3IUYHbIX
oOyactell HayKu U peaJIbHOM JKU3HH.
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DOyHKIUM U TpapuKu

OynHkuus, cnocoObl 3amanus ¢yHkuuu. B3aummuo oOpatnbeie ¢yHkuumu. Komnosunus ¢GyHKIHA.
I'padpux bynkmm. DnemeHTapHbIe TPeoOpa3zoBaHus rpaduKoB PyHKITUH.

OO6nacTtp ompeneneHuss M MHOXKECTBO 3HaueHuWH QyHkuuu. Hymun @ynkmun. [Ipomexytku
3HAaKoONoCTOssHCTBA. UérHele u HeuérHble ¢QyHkuuu. Ilepuonnmyeckue ynkuuu. I[Ipomexyrku
MOHOTOHHOCTH (pyHKIIMH. MakcuMymbl 1 MUHUMYMBI (yHKIMH. HanOomnplnee 1 HauMeHblee 3HAYCHUS
(GYHKLUU Ha IPOMEKYTKE.

JluneitHas, KBajpaTW4YHas ¥ JAPOOHO-IMHEHHAs (YHKIUU. DIEMEHTAPHOE WCCIEAOBaHUE U
IIOCTPOEHUE UX I'PaPHKOB.

Crenennast QyHKIHS C HATYpaJIbHBIM W HENbIM Toka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHs N-0i CTeneH! Kak pyHKIUN 0OpaTHOM CTENEeHN C HaTypajbHbIM II0KA3aTEeJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKIUHU, UX CBOICTBA U rpaduku. Vcrnons3oBaHue rpaduKoB
GYHKIMHA 1S pEeIIeHUs YpaBHEHUH.

Tpuronomerpuveckass OKpPYXHOCTb, OIPENEICHUE TPUTOHOMETPUYECKHX (DYHKIUI YHCIOBOTO
apryMeHTa.

QOyHKIMOHANBHbIE 3aBUCHMOCTH B pEAIbHBIX IpoOlEeccax U sBICHUAX. |'paduku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4eckoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCHIEA0BaTeIbHOCTEH. MeTo MaTeMaTH4eCcKO HHIAYKLIUY.
MOHOTOHHBIE M OIpaHUYEHHbIE TIOCIIE10BaTENIbHOCTH. lcTOprs BOSHUKHOBEHHS MaTeMaTHUYECKOIO aHaIn3a
KaK aHaJln3a 0ECKOHEYHO MalbIX.

Apudmernueckass U TreoMeTpuyeckas nporpeccud. beckoHeuHo yObIBaomias TIeoMeTpuyecKas
nporpeccusi. Cymma  OeckOoHEYHO  yObIBaloLIeH reomMeTpuueckoil nporpeccud. JIuHelHbIH u
IKCIOHEHIMUAIbHBIA pocT. Yncno e. dopmyna ciaoXHBIX HpoueHTOB. lcrnonp3oBaHue mporpeccuu yis
pELIEHNUs PeabHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa.

HenpepeiBHble (QYHKIMM M WX CBOMCTBA. TOYKM pa3pbiBa. ACHMOTOTHl TPaQuUKOB (DYHKITHIA.
CpoiicTBa (QyHKUMI HenpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBaJOB sl pPELICHHUs HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH ISl PEIICHHS 3a/1a4.

IlepBas u BTOpas npou3BojHble GyHKUMU. OrnpenesneHue, reoMeTpUUeCKUd U (U3HMUECKUIl CMBICIT
MPOU3BOJHON. YpaBHEHUE KacaTelbHOU K rpaduKy ()yHKIIHH.

[TpousBosHble 3neMeHTapHbIX (GyHKUMHA. IIpou3BomHAas CyMMBI, TNPOU3BENEHMs, YacTHOTO U
KOMIO3UINH (PYHKINH.

MmuoxecTBa M JIOTHKA

MHOXeCTBO, oOmepaluud HaJ MHOXECTBaMH U HX cBoiMcTBa. Jlmarpammbl Oiinepa—BenHa.
[TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO armapara il ONMCAHUS PEaJbHBIX MPOLIECCOB U ABJICHUH, NIPU
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, CIEJICTBHE, JOKa3aTelbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KUIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbuble u 1ensle uucna. [IpuMeHeHHe NPU3HAKOB JEIMMOCTU MLEJIbIX YHCeN, HauOOIbIIUI
obmuii nemutens (manee — HOJl) nu nHanmensinee oOmiee kpatHoe (ganee — HOK), ocTtaTkoB mo Momydro,
anroput™Ma EBKiMa A1 peleHus 3aja4 B LENbIX YUCIIAX.

KommiekcHble umcna. AnreOpandeckas W TpUTOHOMETpHuYeckas (OpPMBI 3alUCH KOMIUIEKCHOTO
yucia. ApupMeTHyeckie omnepanuu ¢ KOMIUIEKCHBIMH 4HciaaMu. M300pakeHne KOMILJIEKCHBIX YHCeN Ha
KoOopaAnHATHOM IiockocTH. @opmyna Myaspa. KopHu N-oi1 cteneHu n3 KOMILIEKCHOTo uncia. [ Ipumenenne
KOMILIEKCHBIX YHCeN JUI pelieHns (PU3NYeCKUX U TeOMETPHUECKUX 3a/1au.

YpaBHeHUs1 M HEpaBEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.



OT16op KOpHEH TPUTOHOMETPHYECKUX YPAaBHEHHUM C TOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH.
PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METOIbI PEILIEHHUs TOKA3aTEIbHBIX U JIOTrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHHUS CHCTEM M COBOKYIIHOCTEH pAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHCHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEMAaTHMYECKUX 3aJad M 3a1ad U3
pa3INyYHbIX 00JacTel HAyKHU U PeaibHOM KU3HU, MHTEPIIPETaLUs OJTy4YeHHBIX PE3yIbTaTOB.

DOyHKUUH U rPpadpuKu

I'padpuk xommosunmu ¢GyHKIuA. ['eomerpuueckue o00pa3bl ypaBHEHHH UM HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaPUKU.

['paduueckue METOBI pelIeHUs] ypaBHEHUH U HepaBeHCTB. [ paduueckne MEeTOIbl PeICHHs 3aa4 C
napameTpamH.

Hcnons3oBanue rpadukoB (YHKIUN s UCCIEAOBAHUS IPOILECCOB M 3aBUCUMOCTEH, KOTOpPHIE
BO3HUKAIOT NP PELICHUHU 3a]1a4 U3 IPYTUX YU4EeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTemMaTH4ecKoro aHajaimsa

[IpumeHeHre TPOM3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U JKCTPEMYMBI.
Haxoxaenre HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHUH HEeNTPEPhIBHOW (DYHKIIMU Ha OTPE3Ke.

[IpuMeHeHrne NMPOU3BOJHON I HAXOXKACHHUS HAWIYYIIEro PELICHHs] B MPUKIATHBIX 3ajadax, Uit
oIpeziesIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hOpMyIIoi WK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpasHbiX. [lepBooOpasHble 31MeMEHTApPHBIX (PYHKIIHM.
[IpaBuna HaxoXAEHUS IEPBOOOPAZHBIX.

WNurerpan. I'eomerpuyeckuil cmbica UHTErpaja. BeluncieHwe onpenenéHHOro HWHTerpajga Io
dopmyne Herorona-Jleitbauia.

[IpumeHneHue WHTErpana Uid HaXOXKIEHUS IJIOMAAeH MIOCKUX (GUTYp U 00bEMOB reOMETPHUECKHX
TeJl.

[Tpumeps! pemenuit auddepeHnnaibHbIX ypaBHeHHH. MaTeMaTuueckoe MOJICIHPOBAHUE PeaTbHBIX
MIPOIIECCOB € MOMOIIBIO AU PepeHIInaTbHBIX YPaBHEHUIH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A» (YTJYBJIEHHBIA YPOBEHDb) HA YPOBHE
CPEJHETI'O OBILIHEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMU 00YYAOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA
poccuiickoro oOIIecTBa, MPEICTaBIEHWEe O MATEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3TUUHBIX
CTPYKTYp, SBIEHUH, MpoLEayp TpaxkAaHCKoro oOmiecTBa (BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHe
B3aUMO/ICCTBOBATh C COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIMSIMU U Ha3HAUYCHUEM,;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON TPaKJAaHCKONM MJIEHTUYHOCTH, VYBaXKEHUS K MPOLUIOMY U
HACTOAILIEMY pPOCCHMCKOM MaTE€MAaTUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSM POCCHUCKHX
MAaTeMaTUKOB U POCCUHCKON MAaTEMAaTHYECKON IIKOJIbI, UCITOIb30BAHNE ATUX JOCTUKEHUM B APYTUX HAYKaX,
TEXHOJIOTHSX, Chepax IKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX I[EHHOCTEH pPOCCHIICKOTO Hapoja, CcHOpPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHUA, PTHUYECKOrO IOBEICHUS, CBSI3aHHOIO C MPAKTUYECKHMM MPUMEHEHHUEM JOCTHUKEHUM HAyKh |
JESTENIbHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYAYIIEro;

4) 3cTeTUYECKOT0 BOCIIUTAHUS :



JCTETHYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas JCTETUKY MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHU, PACCYKIECHUHN, BOCIPHUUMUYMNBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3ITUYHBIX
BUJIOB HCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSATH MaTeMaTHYeCKUe 3HaHUS B HHTEpecax 3JI0pOBOTO U
0e30macHOro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0pPOBBIO (370POBOE IHTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTHAbIXa, peryispHas (u3nuecKkas aKTUBHOCTH), (U3UUYECKOE
COBEPILIEHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACSITEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAy, OCO3HAaHHME IICHHOCTH TPYIOJMIOOUS, HHTEpPEC K pa3IMIHBIM cdepam
pohecCHOHANBHOM N1eATENbHOCTH, CBI3aHHBIM C MaTeMaTUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOpP OyayIiei npodecCuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHBI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U CaMOOOPA30BaHMIO Ha MPOTSHKEHUU BCEHM KHU3HH,
TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTeMaTUYECKON HAIPaBICHHOCTH;

7) IKOJIOrH4€eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTHYECKON KYIbTYpbl, TOHUMAaHUE BIUSHUS COIUATBHO-DKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHME MPUPOJAHONM M COLMAIBLHOM Cpelbl, OCO3HaHHE TJ00aJbHOrO Xapakrepa
HKOJIOTUYECKUX TMPOOJIEM, OpUEHTalUs Ha MPUMEHEHUE MaTEMaTUYECKHX 3HAHUUW JUIsl pelIeHUs 3a7ad B
o0yacTu OKpY)KawIlel Cpelpl, MIAHUPOBAHUE MOCTYNKOB U OIEHKH UX BO3MOXKHBIX MOCIEACTBUNA IS
OKpYKarolleu Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
OOIIECTBEHHON MPAKTUKU, TOHUMAaHUE MaTEMaTHUYeCKOH HAayKu KakK cqepbl 4elOBEUYECKOW NIeATeIbHOCTH,
STanoB €€ pPa3BUTHS U 3HAYMMOCTH JJIs Pa3BUTHSA IUBWIM3AIMH, OBJIAJCHHUE S3BIKOM MATEMAaTHKU M
MaTeMaTHUYeCKON KyIbTypOH KakK CpeICTBOM IMO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO H
MCCJIEI0BATENBCKYIO ICSITEIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJjoruueckne aeicTBus:

BBISIBJIAT U XapaKTEPU30BaTh CYIECTBEHHBIC NPHU3HAKKM MaTEMaTUYECKHX OOBEKTOB, TMOHSTHH,
OTHONIICHUN MEXIy MOHSITUSIMH, (POPMYIUPOBATH OMpEACNICHUs] MOHATUI, yCTaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIMU, OCHOBAHMS IJisi 00OOIICHHS M CpaBHEHUS, KpUTEPUH MMPOBOAMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMynHpoBaTh M  MPeoOpa3OBBIBATh  CYXKICHHUSA:  yTBEpAUTENbHbIE U
OTpHUIIATENbHBIE, €IMHUYHBIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEUMsl B (pakTaX, JAAHHBIX,
HAaONIOZICHUSIX W YTBEPXKACHUSX, TMpejiaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JIeTaTh  BBIBOABI C  HCIOJb30BAHHEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX M  WHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHUI 110 aHAJIOTUH;

MPOBOJIUTh CAaMOCTOSTENIHHO JIOKA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUW (MpsMble U OT
MPOTUBHOTO), BHICTpAaUBATh AapryMEHTAIUIO, MPUBOIAUTH MPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh CMOCOO pemieHus y4eOHOU 3amauyn (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BBIOMPATh HanboJIee MOIXOAIUN C YYETOM CAaMOCTOATEILHO BBIICIIEHHBIX KPUTEPHEB).

ba3oBble ncciienoBarebCcKHue AeCTBHA:

WCITOJIH30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKIUI MHCTPYMEHT MO3HAHMS, (POPMYITHPOBATH BOMPOCHI,
dbukcupyronme mpoTuBOpeyre, MpodiIeMy, YCTaHABIMBATh UCKOMOE U JIaHHOE, (OpPMHUpPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIHI0, MHEHHE;



NPOBOJUTHh CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEIOBAHHE I10 YCTAaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, SBICHUS, TPOIECcca, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBIICHUSIMHE, TIPOIIECCAMH,

CaMOCTOSITENIbHO  (OPMYyITUPOBaTh O000OIIEHUST W BBIBOJIBI 1O pe3yjbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, WCCIICJIOBAHMsI, OICHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pE3YJIbTAaTOB, BBIBOJIOB U
0000111eHHI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TaKXKe BBIABUTaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmaunmeii:

BBISBJISITH JAePUIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa HA BONPOC W IS PEIICHUS
3aj1auu;

BEIOMpaTh WH(GOPMAIIMIO U3 MCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATH MHPOPMAIUIO Pa3IMYHBIX BHJOB U ()OPM MPEIICTABICHHS,;

CTPYKTYpUpOBaTh HMHQPOPMAIMIO, MPEACTaBIATh €€ B pa3lIu4yHbIX (OpMax, HILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAJEKHOCTH HH(POPMAIIMH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUS

Oo0menne:

BOCHpI/IHI/IMaTI) n (bOPMy.IH/IpOBaTI) Cy‘)KI[GHI/Iﬂ B COOTBCTCTBUU C yCJIOBI/IﬂMI/I n neisiMu O6HI€HI/I$I,
SICHO, TOYHO, T'PaMOTHO BBIPQKaTh CBOKO TOYKY 3pPEHHsSI B YCTHBIX M IUCHMECHHBIX TEKCTaX, JaBaTh
IIOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHUPOBATh IIOJIY4YCHHBIA PE3yNIbTaT;

B X0Jie¢ OOCYXXJICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, TPOOJIEMBI, perraeMoit
3aJa4u, BBICKA3bIBaTh UJACHU, HAIICIICHHBIC HA ITIOUCK pemeHI/m, COIIOCTABJIAATH CBOU CY)KILCHI/UI C CY)KIIGHI/ISIMI/I
JNPYTrUX Y4YacTHUKOB JHajiora, OOHApYXKWBaTh pPa3lIM4Me M CXOJCTBO IO3HMIUH, B KOPPEKTHOU Qopme
(GbopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

NPEJCTaBIATh  PE3yJbTaThl  PEIICHUS  3aJa4d, OKCICPUMEHTA, HCCIICOBAaHUS, IPOEKTa,
CaMOCTOSITCIILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYE€TOM 3a7ad MPE3CHTAIMM M OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIATh TJIAH, aliTOPUTM PEIICHUs 3a7aud, BBIOUPATh CIOCOO peIlleHUs C YYETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTUPOBATh BapHAHTHI PEIICHUN C
yu€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJIeTh HAaBBIKAMH I[103HABATENbHON pe(pIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JEUCTBUU W
MBICJIUTENIBHBIX TTPOIIECCOB, UX PE3YyJIbTAaTOB, BIAJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3yibTara pelieHuss MaTeMaTHYeCcKOU 3a/1a4u;

MpPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3aJa4l, BHOCUTh KOPPEKTHUBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, TAaHHBIX, HAWEHHBIX OITHMOOK, BBISBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yjbTaTa IEIU U YCJIOBHSIM, OOBACHITH MPUUYUHBI JOCTHKCHHS WIH
HEJOCTH)KCHUS PE3YIbTATOB JEATEILHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHAA AEeATEILHOCTD:

MOHUMATh W HCIONB30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHAYAIbHON pabOTHI MPH PEIICHUU
y4eOHBIX 3a/a4, MPUHUMATHh I€Jb COBMECTHOM JEATEIhbHOCTH, MJIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThl, pacmpeaensTh BUIBI padoT, JOTOBApUBATHCA, 00CYKIATh MPOLIECC U Pe3ynbTaT paboThl, 00001aTh
MHEHHS HECKOJIBKUX JTIIONEH;

y4acTBOBAaTh B IPYNMNOBBIX opMax paboThl (00CykIeHus:, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U
WHBIE), BBITIOJHATH CBOIO YacTh PA0OTHI U KOOPJIUHUPOBATH CBOM JIEUCTBUS C IPYTHMH WICHAMH KOMAaH/IbI,
OIICHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aUMOJICUCTBUSL.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kiaacce o0y4aromuiicss MOXYYUT CIEAYIONIME MPEIMETHbBIE Pe3yIbTAThI 10
OTJEJIbHBIM TeMaM pabodel IporpaMMbl yueOHOTo Kypca «Anredpa 1 Hadyajga MaTeMAaTHYECKOTO aHaIU3ay:

Yuciia 1 BHIYMCIICHHUS:

CBOOOJTHO ONEpPUPOBATh NOHATUSMH: pallMOHAIBLHOE YUCIO, OECKOHEYHas Iepuoaudeckas ApoOb,
IPOLEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOJKECTBA PALMOHAIBHBIX M JACUCTBUTEIBHBIX YHCEN, MOAYNb
JNEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSTH APOOH U MPOLEHTHI JJIS PeIICHUs MPUKIAIHBIX 3a7a4y U3 Pa3IMUHBIX OTpacieil 3HaHuH U
peanbHOU KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BBIYUCIICHUS, NpAaBUiIa OKPYIJIEHUsS, NPUKUIKY U OLEHKY pe3yJbTara
BBIYMCIICHHI,

CBOOOJTHO OIEPUPOBATH IMOHITHEM: CTENEHb C LEJNbIM IOKa3aTeJeM, HCIIOJIb30BaTh IMOIXOMISIIYI0
(dopMy 3anucu AEUCTBUTEIbHBIX YUCEN Ul PELICHHUs IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOI CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: JOTaprU(M UKcia, JeCATUIHbIE U HATypAJIbHBIC JTOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCIIOBOTO apryMEeHTa;

OIIEpUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, pPaBHOCUJIbHbBIE
YPaBHEHUS U ypaBHEHUSA-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

IPUMEHSTh DPA3JIMYHBbIE METO/bl PEIICHUS PAaLUOHAIBHBIX U JAPOOHO-pallMOHAJIBHBIX YPAaBHEHMH,
IIPUMEHATHh METOJI UHTEPBAJIOB JUIsl PEIICHUs] HEPAaBEHCTB;

CBOOOZHO ONEpUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOM NEpPEMEHHOM, MHOIOWIEH C LEJIbIMU
K03(ppuLIMeHTaMH, KOpPHHM MHOIOYJICHA, MPUMEHSATH JIeJI€HHE MHOIOYJICHa Ha MHOIOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miid penienus 3anad;

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHU: CUCTEMa JIMHEMHBIX YpaBHEHHMH, MaTpHla, ONpPEACIUTENb
MaTpullbl 2 X 2 W ero reoMeTpUYeCKUi CMBICH, UCIOJb30BaTh CBOWCTBA ONpeNenuTens 2 X 2 s
BBIUNCJICHUSI €0 3HAYEHUs, NPHUMEHATH ONPEACIUTENN U PEIICHUs CUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBaTh peajbHble CUTyalldd C TOMOULIbIO CHUCTEMBbl JIMHEWHBIX YpaBHEHUH, HCCIIE0BATh
IIOCTPOEHHBIE MOJEIH C IIOMOILBIO MATPHI] U ONPEACINUTENEH, UHTEPIIPETUPOBATD ITOJIYYEHHBIN pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU JUIsl TpeoOpa30oBaHMsl BhIPaKEHUI;

BBINOJIHATh NPEOOpa3oBaHMsl YHMCIOBBIX BBIPAKEHHUH, COJAEpXKAlMX CTENEeHH C PaLUOHAIbHBIM
MOKa3aTeseM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisl MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKECHUH;

CBOOOZHO ONEpUpOBaTh TOHATHUAMHU: HppAlMOHAIbHBIE, IOKa3aTelbHble M JIorapupMuyecKue
YPaBHEHHUs, HAXOAWTh MX PELIEHUS C MOMOIIbI0 PAaBHOCWIBHBIX IEPEXOJO0B MM OCYLIECTBISAS IPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIbI Ui MpeoOpazoBaHUs TPUTOHOMETPUUYECKUX
BBIPAKECHHI;

CBOOOJTHO ONEPUPOBATH IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTbh HEOOXOIUMBbIE
(bopMyIIbl sl pEIIEHNUsSI OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX ypaBHEHUM;

MOJIEIUPOBaTh peajibHble CUTYallMd Ha S3bIKe aireOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA IO YCIIOBHIO 3a/layM, HCCJIEN0BaTh IMOCTPOEHHBIE MOJIENM C HUCIOJIb30BaHUEM armapara
anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpPHPOBATh MOHATUAMH: (DYHKIHS, CrOcOObI 3a1aHus (YHKUMH, B3aMMHO OOpaTHBIE
byHKIMKM, KoMmMmno3unus ¢GyHKUIuH, rpaduk (YHKIUH, BBINOJIHATH JJIEMEHTapHbIE MPeoO0pa3oBaHUs
rpaduKoB QyHKIH;



CBOOOJHO OMEPUPOBATh MOHATHAMH: 00JIACTh ONPEEICHNUS U MHOXKECTBO 3HAUCHUN (YHKINH, HYIU
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OIEpPUPOBATH MOHATHSAMHU: 4YETHbIE M HEUYETHble (DYHKIUHU, MEepHOIUYEcKHe (YHKIUH,
MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBI I MUHUMYMBI ()yHKITUH, HAUOOJbIIIee M HAUMEHBIIICE
3HaYeHHe (PYHKIHUU HA IPOMEKYTKE;

CBOOOIHO OMEpPUPOBATH MOHATUSMU: CTENICHHAs (PYHKIUS C HATYpPaJbHBIM M IEIBIM ITOKa3aTeseM,
rpaduk cTerneHHOM (pyHKIMU C HATYpaJbHBIM W IEJNBIM MOKa3aTelieM, rpaduk KOpHsS N-0il cTeneHu Kak
GYHKIIMM 00paTHOM CTENEHU ¢ HATypaIbHBIM TIOKa3aTelIeM;

ONEepUpPOBaTh TOHATUAMU: JIMHEWHas, KBagpaTW4yHas U APOOHO-IHHEWHas (YHKIUHU, BBIIOJIHATH
3IIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOSHHUE UX TPAPHKOB;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: MOKa3aTelbHAs U Jiorapudmudeckas GyHKIMU, UX CBONCTBA U
rpaduKu, UCIIOJIB30BATh WX TPAPUKU ISl PEIICHUS YPAaBHCHHIA,

CBOOOAHO  ONEpUpPOBaTb  MOHATUSAMU:  TPUTOHOMETPUYECKAas  OKPYXKHOCTh,  OIpEIeNICHUE
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJNIb30BaTh Tpaduku (GYHKIUH IS MCCIENOBAaHUS MPOIECCOB M 3aBUCUMOCTEH MpU pPELICHUU
3a/1a4 U3 JPYTHX y4eOHBIX MPEIMETOB M PEalbHOW YKU3HHU, BBIpAXKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU;

Hayana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOZHO OMEPUPOBATh MOHATUSAMU: apupMeTHUecKass U TeOMEeTpUUecKas mporpeccus, OECKOHEYHO
yOBIBaromas reoMeTpuvecKas MpOrpecCHsi, JTMHCWHBIH W AKCIIOHCHIIMATBHBIA POCT, (HOpPMYyNa CIONKHBIX
MPOLIEHTOB, UMETh MPEJICTABIEHNE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHH IS PEIICHHUS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: MOCIEA0BATEIHLHOCTD, CIOCOOBI 3a/1aHUs MTOCIIEI0BATEILHOCTEH,
MOHOTOHHBIE M OTPAaHWYCHHBIC IMOCIIEI0BATEIHLHOCTH, TOHUMATh OCHOBBI 3apPOXKICHHSI MATEMaTHYCCKOTO
aHaJIM3a KaK aHaJIn3a 0ECKOHEUHO MallbIX;

CBOOOZHO OTEPUPOBATH MOHATHSAMH: HEMPEPHIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka (QyHKIUH,
aCUMNTOTHI rpaduka yHKINH;

CBOOOJHO ONEPUPOBATH IMOHATHEM: (YHKIUS, HETMpPEphIBHAS HAa OTPE3KEe, NMPHUMEHSATh CBOHCTBA
HENPEPBIBHBIX (PYHKIUN AJIs peleHus 3a1a4;

CBOOOJHO OIEPUPOBATH IMOHATHUSAMHU: TIEpBas W BTOpas MPOW3BOJAHBIC (DYHKIIMH, KacaTrelbHas K
rpaduxy GyHKINU;

BBIYHCIIATH MMPOW3BOJIHBIC CYMMBI, TIPOU3BE/ICHUS, YaCTHOTO W KOMIIO3HUIIMK JIBYX (DYHKIUH, 3HATH
MIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIINI;

UCIIOJIb30BATh TEOMETPUICCKUHN M (PU3UICCKHII CMBICI TIPOU3BOTHOM ISl PEIICHUS 33]1a4.

MHo:xecTBa M JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATHUSMHU: MHOKECTBO, OTICPAIlUU HAJlT MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJIsl OMUCAHUS PeaTbHBIX MPOIECCOB U SIBICHUIA,
IIPH PEIICHUH 3a71a49 U3 JPYTUX YIeOHBIX MPEIMETOB;

CBOOOZHO ONEpUPOBATh TMOHATUSAMHU: OMpEJEIeHUe, TeopeMa, ypaBHEHHUE-CIEICTBUE, CBOMCTBO
MaTeMaTHIECKOro 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIBHBIE YPaBHEHHS U HEPABEHCTBA.

K xonny oGyuenus B 11 kjacce o0ydyarouiuiicss MOMyYuT CIEAYIOIINE MPEIMETHBIE PE3YNIbTAThI 10
OTJENIFHBIM TEMaM paboyveill mpoTrpaMMbl YIeOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHaIH3ay:

Yucia v BbIYUCICHUA:

CBOOOJHO ONEPHPOBATh TMOHATHUSIMH: HATYPATBLHOE M IEJIO€ YHCIIO, MHOXKECTBA HATypPAIbHBIX H
IENBIX YKCEN, UCIIONB30BaTh Mpu3Haku aenumocty nenbix uncen, HOJ[ u HOK HarypanbHBIX dncen amis
pelIeHus 3a/1a4, MPUMEHSITh anroput™ EBkinia;

CBOOOZHO ONEpUPOBATh MOHSATHEM OCTaTKa IO MOIYJIO, 3alKChIBATh HATypallbHbIE YWCIA B
Pa3TUYHBIX MTO3UITUOHHBIX CHCTEMaX CUHCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATHUSMHU: KOMILUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIISITh KOMIUICKCHBIC YHCIIa B aJreOpanvyeckod W TPUTOHOMETPUYECKOW (opMe, BBITOTHATH
apudmMeTHyecKre onepali ¢ HUMU U H300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:
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CBOOOZHO ONEpUPOBAaTh TMOHATUSAMHU: HppallMOHANIbHBIE, TOKa3aTelbHble U Jorapudmuueckue
HEPABEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOLIbIO0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHUH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHITHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, MPUMEHSITH HEOOXOIUMbIE
(dbopMyIIbI s pEIIeHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBATH MOHATHUSMHU: CHCTEMAa M COBOKYHMHOCTh YpPAaBHEHHMH U HEPaBEHCTB,
PaBHOCUJIbHBIE CHCTEMbl U CHCTEMBI-CIEACTBHS, HAXOAWTh PEUICHHs CUCTEMbl MU COBOKYITHOCTEU
palnMoHaNBHBIX, UPPAIMOHATBHBIX, TOKA3aTENbHBIX U JIOTapU()MUIECKUX YPAaBHEHHH U HEPABEHCTB;

peliaTth paloHaibHbIE, UppaluoOHalIbHBIE, MoKa3aTelbHbIE, norapudmuueckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAILNE MOYJIN U TTapaMeTphl;

NPUMEHSTh Trpauueckue METOAbl JJIs pElIeHHs YpaBHEHHUHW W HEpPaBeHCTB, a TaKxke 3a7ad C
napaMeTpamy;

MOJICJIMPOBaTh peajbHbIe CHUTYallMd Ha SI3bIKE anreOpbl, COCTAaBJISTh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA U MX CUCTEMBI 10 YCJIOBHIO 33J1a4M, UCCIEI0BAaTh IOCTPOECHHBIE MOJENIN C UCIIOJIb30BAHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATDH MOJYUYECHHBIN pe3yNbTar.

DyHKIUHA U TPaGUKH:

CTPOUTH TpapUKU KOMIO3ZULIUUA (YHKIUI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBAHUS M CBOMCTB
KOMITO3HIINH IBYX (YHKIIHIA,

CTPOUTH T€OMETPUYECKHE 00pa3bl YpaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM TIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUIECKUX (DYHKITHIA;

OPUMEHSTh QYHKIUU AJISE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajm3a:

MCIOJIb30BaTh MPOU3BOAHYIO AJIs UCCIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUeHHsI (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl HAXOXKACHUS HAUIYYIIETO PEUICHHs B MPHUKJIAAHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMMYECKUX, 3aJayax, JUIsl ONpENEJeHHUs] CKOPOCTH M YCKOPEHHs Ipoliecca, 33aJaHHOTO
dbopmynoit unu rpadpukom;

CBOOOZHO OIEpUpPOBaTh MOHATUSIMM: NEPBOOOpa3Has, OINpeAeAEHHbIM MHTErpai, HaXOAUTh
nepBoOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIMI U BEIYUCIATH UHTErpai o ¢popmyne Heiorona-JleiOHua;

HAXOJUTb IJIOIAAN MIIOCKUX GUTYp U 00BEMBI TEN C TOMOIIBIO UHTETpaIa;

UMETh NPEJICTaBICHHE O MaTEeMaTHYECKOM MOJEIMPOBAHMM Ha IPUMEPE  COCTABIICHHUSA
nudepeHIaIbHBIX YPaBHEHUI;

pelaTh MpUKJIAJHbIE 3a/1a4l, B TOM YHUCIIE COLUATbHO-3KOHOMUYECKOT0 U (PU3NYECKOI0 XapakTepa,
CpEJICTBAMU MaTeMAaTUYECKOT0 aHAIN3a.
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TEMATHYECKOE IIVIAHUPOBAHHME
JlesTenbHOCTD YUUTENS C YUETOM pabodeil mporpaMmbl BOCIIMTAHHUSA:

® YCTaHOBJICHHWE JIOBEPUTEIBHBIX OTHOIICHUH MEXIYy YYHTEIIEM W €ro YYEeHHKaMH, CIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIPHSITHIO
yYaluMHCs TpeOOBaHWKW W TPOCHO YUMTENs, NPHUBJICUYCHHIO WX BHUMAaHUA K OOCYXJaeMOW Ha ypoke HWH(OpManuu, aKTHBU3ALMH WX
MMO3HABATEIIbHOM JESITEIIbHOCTH,

e TOOYXJICHHE IIKOJbHHUKOB COOJIO/IaTh HAa YPOKE OOIIEHMPHUHATHIC HOPMbI MOBEACHHS, IPaBUiIa OOIICHUS CO CTapIIUMH (YYUTEISIMH) H
CBEPCTHUKAMHM (IIKOJbHUKAMHU ), IPUHIIUATIB Y4eOHOW TUCIUILIMHBI M CAMOOPTaHU3AIUH;

® TPUBJICUCHHUE BHUMAHUS IIKOJIHLHUKOB K IICHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha YpOKaXx sIBJICHUH, OpraHu3aus ux paboThl ¢ MOTy4yaeMoil Ha
YpOKE COIUANbHO 3HAUMMON HMH(OpMalKedl — WHUIUUPOBAHUE €€ OOCYXKICHHs, BHICKA3bIBAaHUS YYALIUMUCS CBOErO0 MHEHHS IO €€ MOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

® CIIOJIb30BAHME BOCHUTATEIBHBIX BO3MOXKHOCTEH cojepaHHs y4yeOHOro mpeaMera 4depe3 JIEMOHCTPAlMI0O JETSAM MPUMEPOB
OTBETCTBEHHOTO, TPAXKJIAHCKOTO MOBE/ICHUs, IPOSBICHUS YEJIOBEKOIIO0US U A0OPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIOUIUX TEKCTOB JUIS
YTEeHHUsI, 3a/1a4 JUIsl pEHICHUS, TPOOJIEMHBIX CUTYaAIlUi A7l OOCYKICHUS B KiIacce;

® [IPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThl yHalIUXCs: UHTEUIEKTYAIbHbBIX UTP, CTUMYJIUPYIOIIMX TO3HABATEIbHYI0 MOTHBALIHIO
IIKOJILHUKOB; JUJAKTUYECKOT0 Tearpa, I/ie MOJYyYCHHbIE Ha YpOKEe 3HAHUS OOBITPBIBAIOTCS B TE€AaTPANbHBIX MOCTAHOBKAX; AMCKYCCHUH, KOTOpBIC
JAIOT yJalyuMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BeJIeHUsI KOHCTPYKTUBHOTO TUANOra; IPyHNHIoBON pabOTHI UK pabOThI B Mapax, KOTOpbIE ydar
HIKOJIbHUKOB KOMaHAHON paboTe U B3aUMOJICUCTBUIO C APYTUMU JAETHMH;

e BKJIIOUYECHHE B YPOK WIPOBBIX IPOLEAYP, KOTOpBIE IMOMOIarT MNOAJEPKATh MOTHMBALMIO JETE€W K IOJYYCHUIO 3HAHUM, HaJaXUBAHUIO
MO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHHH B KJIaCcCE, IOMOTAIOT YCTAaHOBJICHUIO T0OpOKenaTeaIbHON aTMoc(hepsl BO BpeMsl YpOKa;

® OpraHusanus IHe(i)CTBa MOTHUBHUPOBAHHBIX W OJPYAUPOBAHHBIX YYalMXCA HaJd HWX HCEYCINCBAIOIHMMHU OJHOKIACCHUKAMHU, Jar0olICro
LIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3AMMHOM ITOMOIIH;

¢ HWHHUOWUHUPOBAHUC W MMOAACPIKKA HCCHGHOBaTeJIBCKOﬁ ACATCIIBHOCTH WIKOJBHUKOB B paMKax pcajru3allikd HMMW HWHIAWBUAYAJIIBHBIX M
TPYIIIOBBIX UCCICA0BATCIILCKHUX MTPOCKTOB, UYTO AACT IKOJIbHUKAM BO3MOXXHOCTH HpI/IO6peCTI/I HAaBbIK CAMOCTOATCIIBHOT'O PCIICHUS TGOpGTH‘IGCKOﬁ
po0JIeMbl, HABBIK T€HEPUPOBAHUS U OGOPMIICHHS] COOCTBEHHBIX MJIEH, HABBIK YBAXUTEIHHOTO OTHOIICHHS K UYXXHM HAEsM, OQOPMIICHHBIM B
paboTax Apyrux MccleaoBaTeNel, HaBbIK MyOJIMYHOTO BHICTYIIIICHUS TMepe] ayAUTOpUEH, apryMEHTHUPOBAHHS U OTCTAUBAHUS CBOEH TOUKHU 3PECHHUSL.
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10 KJTACC

Ne Haumenosanue KoanuecTBOo 4acoB Buanl gesitrebHoCTH Buapbl, JeKTPOHH  [lesiTeJIbHOCTDH
n/n pasienoB M TeM  Bceero Konrtpo Ilpaktuu $opmbl ble yuuTeJs ¢
NMPOrpaMMbI JIbHBIE ecKHe KOHTpPOJIsi  (umndpoBbie) y4eToM
padoTrbl  PadoThI o0pa3oBatesl  NPOrpamMMmbl
bHbIE BOCIUTAHUS
pecypcsbl HIKOJIbI
1 MHOXeCTBO 24 1 0 Hcnons3oBath teopernko-  I[Iposepo  POII YCTaHOBJICHHE
JeHCTBUTENBHBIX MHO)KECTBEHHBI  ammapar UL YHBIE https://resh.e  noBepuTenbHBIX
qucel. OMHCAHUS XoJa pemienust  paborel.  du.ru OTHOIICHUMN
MHuorouieHsl. MaTeMaTUYeCKUuX 3aJad, a Takke YcrHbid  bubnmumorexka — mexny
Panuonansubie pEabHBIX  MPOIECCOB M  SBJICHWIA.  OMpOC. HOK MeIarorn4ecku
ypaBHEHUS U OnepupoBarb noustusimu:  Kourtpon — https://m.eds | M paGoTHukoM u
HEPABEHCTBA. palMoHaIbHOE YHCIO, OECKOHEeuHash  bHas 00.ru oOy4armumMucs
Cucremsl nepuonuveckas — IpoOb, IMPOLEHTHI;  paboTa. OTKpBITHIN |,
JTUHEHHBIX UppalMOHAIbHOE U JACWCTBUTEIHHOE 0aHK CIOCOOCTBYIOI]
ypaBHEHUH YUCII0;  MOAYJIb  JIEMCTBHUTEIBHOTO 3aJaHui 150,
YHUCIIA; UCIIONIB30BATh 3TU MOHATHUS TNpPU EI'D MO3UTUBHOMY
MPOBEJICHUU  PACCYKICHHN " http://fipi.ru  BocmpusTHIO
J0Ka3aTeIbCTB, MPUMEHATh OPOOH | [/content/otk  oOyuarouMucs
MPOIICHTHI JJISI PEIICHUS MPUKIIAIHBIX rytyy-bank- | tpeGoBanuii u
3a/1a4 U3 pa3MYHBIX OTpacieil 3HaHUU zadaniy-ege  mpocn0
U peanbHOM Ku3HU. Fcnonb3oBaTh MEeAarorn4ecKor
NpUOMHKEHHBIE BBIYUCIICHUS, MpaBHIIa 0  paboTHHKa,
OKpYTJICHHUSI, TPUKUAKY ¢  OIEHKY MIPUBJICYEHUIO
pe3yabTata BbluMclieHuid. [IpuMeHsTh UX BHUMaHHS K
pa3iuyHbIe METO/IbI perieHus o0cyxnaemon
panroHaIbHBIX " IpoOHO- Ha ypoke
palMoOHaNbHBIX ypaBHEHWH; a Takxke uH(pOopMaIuy,
METOJl HWHTEPBAJIOB sl  pelIeHUus AKTUBU3AINH
HepaBeHCTB. OnepupoBaTh MOHSATUSIMU MO3HABaTEIbHON
MHOTOWIEH OT OJJHOM NMEPEMEHHOM, €ro JIESITENIbHOCTH;, -
KOpHU; MPUMEHSATD JielIeHUe noOyxeHue
MHOTOYJICHA HAa MHOTOWIEH ¢ oOyJaromuxcs
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https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

DyHKIMU U
rpadukH.
Crenennas
(GYHKLUS C LEeNbIM
nokasaresineM
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ocTaTKkoM, TeopeMy besy u Tteopemy

Buera TUISE peleHus 3a/ad.
OnepupoBarh MOHATHSAMHU:  CHUCTEMaA
JIMHEHHBIX YpaBHEHHH, Marpuiia,

onpeeauTeNb MaTpulbl. Mcnonb3oBath
cBoiicTBa onpenenurens 2 Y 2 muda
BBIUHCIICHUS] €r0 3HAYEHMsI, IPUMEHATh
ONPEACIUTENN ISl PEUICHUS] CUCTEMBbI
JUHEHHBIX ypaBHEHUU. Mozjenuposarhb
peaJIbHbIE  CUTYaLlUU C IOMOUIBIO
CUCTEMBI JIMHENHBIX YpaBHEHU,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIH C
IMOMOIIBID MaTpPULl W ONpPEHECITUTENEH,
HUHTEPIPETUPOBATH IIOJIyYEHHBIN
pe3yabTar

OnepupoBarh MOHATHIMU: (QYHKIHS,
crocoObl 3a7aHusl (YHKUUH; B3aHMMHO
oOpatHble  (YHKIHUH,  KOMITO3UIIHS
¢bynkuuit, rpapuxk ¢GyHKIHH, 00JIACTb
OTIpeNIeNICHUs] WU MHOXKECTBO 3HAUCHHM
GyHKIMU, HYIM QYHKLINH, TPOMEXKYTKU
3HAKOMNOCTOSIHCTBA,; JIMHEWHAS,
KBaJpaTU4Has, JpOOHO-TUHEWHas U
cTereHHast  (DyHKIHH. BemmonsaTe
JJIEMEHTapHbIE npeoOpa3oBaHus
rpadgukoB QyHKUMA. 3HaTHL U YMETh
JI0Ka3bIBaTh YETHOCTh WJIM HEYETHOCTh
GyHKIMH, TEePUOIUMYHOCTh (PYHKIUH,
HAXOJUTh TPOMEXYTKH MOHOTOHHOCTH
(GyHKIMK, MaKCUMYMbl U MHUHUMYMBI
¢byHKIMM, HanOoJblllee ¥ HaUMEHbIIEe
3HaYeHHe (YHKIMM Ha TPOMEXKYTKE.
dopMmynmupoBaTh W WILTIOCTPUPOBATH
rpaguyecKkd  CBOWCTBa  JTUHEHHOM,
KBaJpPaTUYHON, JAPOOHO-TMHEHHON |

ITpoBepo
YHbIE
paboTHI.
YcrHbli
orpoc.
KonTpon
pHAs
palora.

POIII
https://resh.e
du.ru
bubnuoreka
LHOK
https://m.eds
00.ru
OTKpBITHIH
0aHK
3aJJaHui
ETD
http://fipi.ru
/content/otk
rytyy-bank-
zadaniy-ege

coOnrogath  Ha
ypoke
OOIIeTTPUHSATHIC
HOPMBI
MOBE/ICHUS,
npaBuiia
oO01IeHus co
CTapUIMMHU
(megaroruyecku
MU
paboOTHUKAMU) U
CBEPCTHUKAMHU
(oOyuaronumuc
sl),  TPUHIIMIBI
yaeOHOMU
JTUCIUIUIAHBL U
caMoOopraHu3aIl
uuy;

- TpPUBJICYCHUC
BHUMaHUs
oOydJaronmxcs K
[IEHHOCTHOMY
aCTICKTy
U3yd4aeMbIX Ha
ypoKax
SIBIICHHH,
OpTaHM3aIys UX
paboThI ¢
MOJy4aeMoOl Ha
ypoke
COITMAITEHO
3HAaYUMOU
nHpopmanuen —
WHUITUIPOBAHUE
ee oOCyXIeHHS,
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crenieHHOW  (yHkumit.  Breipaxartb
dopMynaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU. 3HAThb OIPEAEICHUE U
CBOMCTBa CTEIEHH c LEJIBIM
HoKasareneM;  MOAXOAALIYI0 (GopMy
3alUCU  JACUCTBUTEIb-HBIX 4YHCET MAJIs
pelleHns  OpPakTHUYeCKUX 3a7ad U
IIPEJCTABICHUS JAHHBIX

Apudmernaeckuit 15 ®opmMyIUpOBaTh,  3alMCHIBATH B IIpoepo POII
KOpEeHb N-0oi CHUMBOJIMYECKOU bopme U YHBIC https://resh.e
CTEIEHHU. UCIIOJIb30BaTh CBOMCTBA KOpHS N-od  pabotel.  du.ru
Hppanunonansusie CTEIIEHU JU1sL npeobpazoBanus ~ YcrHbeli | bubnmoreka
YpaBHEHUSA BBIPaXKECHHUIA. Haxomute  pemenuss  ompoc. HOK
UpPPALMOHATBHBIX ypaBHEHHIA ¢ Kontpon https://m.eds
MOMOIIIbI0 PAaBHOCUJIBHBIX TEPEXOJO0B  bHAsd 00.ru
WU OCYUIIECTBJISIE TPOBEPKY KOpHEH.  pabora. OTKpBITHIH
Ctpouts rpaduk GyHKIIUH KOpHS N-0Oi OaHK
CTENEeHU Kak oOpaTHOW Il (QYHKIUU 3a1aHUI
CTETIEHU C HATYPAJIbHBIM [10Ka3aTeIeEM EI'D
http://fipi.ru
/content/otk
rytyy-bank-
zadaniy-ege
[TokazarenbHas 10 ®opmynupoBaTh onpenenenue crenedn  [Ipoeepo  POIII
GyHKIHSL. c panoHAIEHBIM MOKa3aTeneM.  YHBbIe https://resh.e
[TokazarenbHbie BeimonHsITh peoOpa3oBaHus YKCIOBBIX ~ paboTel.  du.ru
YpaBHEHUS BBIpOKEHUH, coAep)KaluxX cTeneHu ¢ YcTHed | bubnmoreka
palMOHAIBHBIM MOKa3aTeyjleM.  Ompoc. HOK
Hcnons3oBate mdposeie pecypebl mist  Kontpon | https://m.eds
MOCTpOeHUsI Tpaduka TMOKa3aTelbHOM  bHad 00.ru
¢byHKIMH W u3y4deHUs e€ CBOMCTB.  paborta. OTKpBITHI
Haxomuth pemieHus mokas3aTelbHbIX 06aHK
YpaBHEHUH 3aJaHuN
EI'D

http://fipi.ru

BBICKA3BIBAHUS
o0yJarouuMucs
CBOEr0 MHEHHS
o ee¢ IIOBO.Y,
BBIPAOOTKHU
CBOEIO K Hel
OTHOIIICHUS,
HCIIOJIb30BaHKE
BOCIIUTATEILHBI
X
BO3MO>KHOCTEH
COJIepKaHUs
yueOHOro
npeaMeTa 4depes
JIEMOHCTPALHIO
oOyyJaromuMmces
pUMEpPOB
OTBETCTBEHHOI'O
, TPaXXIaHCKOTO
MTOBEICHUS,
MPOSIBIICHUS
YeJIOBEKOJIFOOUS
51
n00pocepIeyHO
CTH, yepe3
noaoop
COOTBETCTBYIOIIT
HX TEKCTOB IS
YTE€HHUA, 3a7a4
JUTSI PEIICHUS,
POOJIEMHBIX
CUTyalUul ISt
oOCyXJeHus B
KJjacce;

15



https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c
https://m.edsoo.ru/8a17ee6c

/content/otk

rytyy-bank-
zadaniy-ege
Jlorapudmuueckas 18 HaBate  ompexenenue  jorapupma  Ilposepo  POII
byHKIHS. yKciaa; JECATHYHOTO M HATypaJIbHOTO = YHBIE https://resh.e
Jlorapugmuueckue norapu¢pma. Hcmonb3oBath cBoiicTBa  paborel.  du.ru
ypaBHEHHS norapudMoB Ui mpeoOpa3oBaHuss  YCTHBIM = buOmmoreka
JTOrapupMHIECKIX BBIPQXEHUI.  OIpoc. HOK
Crpouts rpadpuk norapupmudeckoir  Kourpom https://m.eds
GbyHKIAN KakK oOpaTHOM K  bHaid 00.ru
MoKa3aTeIbHON u UCIONIb30BaTh  pabora. OTKpBITHIH
CBOHWCTBa JoTapupMHuYecKor (QyHKIHH OaHK
Ui pemieHus  3agad.  Haxomuth 3aJaHu
pelIeHus norapuGpMUIECKUX EI'D
YpaBHEHHI C MOMOIIBIO PABHOCUIIbHBIX http://fipi.ru
MIEPEXOJI0B WJIH OCYIIECTBIISIS IPOBEPKY /content/otk
KOpHEi rytyy-bank-
zadaniy-ege
Tpuronomerpuuec 22 [laBarb OIIpeNIeIIEHUs cunyca, IIposepo PO
KHE BBIPOKCHHS U KOCHHYCa, TAaHICHCA W KOTAHI'CHCAa  YHBIC https://resh.e
ypaBHEHUS YHCIIOBOTO  apryMeHTa; a  Takke  paborel. | du.ru
apKcHuHyca, apKKOCUHYCa u  Ycrueii | bubnmoreka
apKTaHTeHca qucia. [TpumensTs  ompoc. [HOK
OCHOBHBIE tpuronomerpudeckue  Kontpon | https://m.eds
(bopMmyIbI s npeoOpa3oBaHUSl  bHas 00.ru
TPUTOHOMETPUUYECKUX BBIpaXXKEHUI.  paborta. OTKpBITHIN
[IpumeHsATH (GOPMYNIBI TPUTOHOMETPUHU 6aHK
JUIE ~ pelIeHUus  OCHOBHBIX  THIIOB 3aJaHAN
TPUTOHOMETPUYECKUX YPAaBHEHUU EI'D
http://fipi.ru
[/content/otk
rytyy-bank-
zadaniy-ege
ITocnenoBarensHOC 10 OnepupoBatb nousatusmu:  IIposepo  POIII
TH M IPOTPECCUU MOCJICTOBATEIBHOCTD, CIIOCOOBI 3a/IaHUSI  YHBIC https://resh.e

- TIPUMCHCHUE
Ha ypOKe
HUHTEPAKTHUBHBIX
dbopm paboThI C
00y4JarmuMucs

WUHTEIJICKTyaTbH
BIX urp,
CTUMYJTHPYIOIIH
X
MO3HABATEIIbHY
10 MOTHUBAIUIO
00yyJaromuxcs;
JUCKYCCHUH,
KOTOpBIE  JIal0T
oOy4aromumcs
BO3MOXKHOCTh
npuobpectu
OTIBIT

BEJICHUS
KOHCTPYKTHUBHOT
0 JTaJora;
TPYIIIOBON
paboThI UK
paboTHI B napax,
KOTOpBIE  ydar
KOMaHIHOH
pabote u
B3aNMOJICHCTBH
10 C JpYrUMH
NEThMU;

- BKJIIOYCHHE B
YPOK  HMT'POBBIX
npouenyp,
KOTOpBIE
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HenpepriBHbIE

byHKLIMY.
[IpownsBoaHas

19

HOCHCHOB&TCHBHOCTCﬁ; MOHOTOHHBIC U
OI'paHUYCHHBIC IOCICI0BATCIBbHOCTH,
HUCCICA0OBAaTh IIOCICAOBATCIBHOCTH Ha
MOHOTOHHOCTB nu OI'PaHUYCHHOCTD.

[lonyyats  mpencraBiieHue 00
OCHOBHBIX MJIESIX aHajau3a OECKOHEUHO
MaJbIX. aBarb OIIpEIEeIICHNE

apuMETUYECKOH M TI'e€OMETPUUYECKOU
nporpeccuu.  Jloka3plBaTb  CBOWCTBA
apu(pMeTHYECKOH U TeOMETPHUYECKON
[IPOrPECCUH, HAXOAUTh CyMMY YJIEHOB
IIPOrpecCru, a TaKKe CYMMY YJIEHOB
0ECKOHEUHO yOBIBatOIIEH
reoMeTPHUYECKON IPOTpPeCCUu.
Hcnonb30oBare  mporpeccuu JUISL
peleHus 3a/1a4 MPUKIaJHOrO XapakTep.
[IpumensTsb bopmyy CJIOXHBIX
IIPOLIEHTOB JUIsl pElIeHHs 3a1ad M3
peanbHON NPAKTUKH

OnepupoBaTh MOHATUSAMHU:  (QYHKIUS
HENpepplBHAsT Ha  OTpE3Ke, TO4YKa
paspbiBa (GYHKIMHU, aCUMIITOTA Tpaduka

GyHKIUH. IIpumeHaTH CBOMCTBA
HENpPEpBhIBHBIX (YHKUMHA Ui pellieHus
3amad.  OmnepupoBaTh  MOHATUSAMHU:

mepBas W BTOpas  IPOM3BOJHBIE
(GyHKIMU; TOHMMAaTh (U3HYECKHH W
Te€OMETPHUECKUI CMBICII MPOU3BOIHOM;
3alMChIBaTh YpaBHEHHE KacaTeIbHOH.
BbluuciaTe  MpPOM3BOJAHBIE  CYMMBI,
MPOU3BEICHUS, YaCTHOTO M CJIOXHOH
¢ynkuun.  M3ydaTh  NpOW3BOAHBIC
3JI€EMEHTAPHBIX GyHKIUH.
Hcnons3oBarb  T€OMETPUYECKUN U
(bU3UYECKUN CMBICT MPOU3BOTHON ISt

paboTHI.
YcTHbI
orpoc.
KonTpon
bHas
pabora.

ITposepo
YHbIE
paboTHI.
YcrHbli
orpoc.
KonTpon
bHas
pa0ora.

du.ru
bubnuoreka
LIOK
https://m.eds
00.ru
OTKpBITHIH
OaHK
saganui EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege

POIII
https://resh.e
du.ru
bubnuoreka
LHOK
https://m.eds
00.ru
OTKpBITHI
0aHK
3aJaHuN
EI'D
http://fipi.ru
/content/otk
rytyy-bank-
zadaniy-ege

IIOMOTal0T
nojiepKaTh
MOTHBAIUIO
oOyJaronmxcs K
MOJIYYCHUIO
3HAHWM,
HaJIQXKUBAHUIO
MMO3UTHBHBIX
MEKJINYHOCTHBI
X OTHOIIICHUM B
KJjacce,
IIOMOTalOT
YCTaHOBJICHUIO
I00porKeaTeb
HOH

atMocdepsl  BO
BpEMsI YPOKa;

- OopraHu3anus
niedcrBa
MOTHBHPOBaHHBI
X 5
SPYAUPOBAHHBIX
0o0yyJaronmxcs
HaJ X
HEYCTIEBAOIIUM
51
OJHOKJIACCHUKA
MH,

JTAIOIIETO AM
COLMAJILHO
3HAYUMBINA OIBIT
COTpYAHUYECTBA
"

B3aNMMHOM
TTIOMOIILIH;
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pelLIeHHs 3a1a4

IToBTOpEHue,
0000111eHHE,
CHCTEMAaTHU3allH
3HAHUM

[IpuMeHATh OCHOBHBIEC TMOHATUS Kypca
anreOppl ¥ Hayall MaTeMaTUYeCcKOro
aHalM3a Ui pelIeHUs 3aJa4y u3
pEaIbHOM >KU3HM M JIPYTHX HIKOJIBHBIX
MpeaMETOB

YcTHBIN
orpoc.
KonTpon
bHBIC
paboTHL.
[Tpomex
yTOYHas
aTTecTaly
usl.

POII
https://resh.e
du.ru
bubnuoreka
LIOK
https://m.eds
00.ru
OTKpBITHIH
0aHK
3aaHUuN
EI'D
http://fipi.ru
/content/otk
rytyy-bank-
zadaniy-ege

UHHUIIMAPOBaHUE
U TOAJEpKKa
UCCIIEIOBATEIIhC
KOM
JeSITeIIbHOCTH
oOyJaromuxcs B
pamkax
peanuzanuu
UMHU
WHIUBUTYJIbHBI
X ¥ TPYIIOBBIX
UCCIICJIOBATEIIHC
KAX TPOCKTOB,
9TO JIacT
oOy4aromumcs
BO3MO>XHOCTh
npuolpectu
HABBIKU
CaMOCTOSITENTEHO
TO perreHus
TEOPETUYECKON
npo0JIeMBl,
TeHepUPOBAHUS
u odopmieHus
COOCTBEHHBIX
HaeH,
YBXXUTETLHOTO
OTHONIICHHUS K
qyKUM  HJACSM,
0(OpMIIEHHBIM
B pabotax
Apyrux
HCCIIeI0BaTeNen
, HaBBIK

18
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nyOJIMYHOTO

BBICTYIUICHUS
nepen
ayAUTOpHEH,
apryMEHTHPOBa
HUS u
OTCTaMBaHUS
cBOEH TOYKHU
3pEHHS
OBILIEE 136 11 0
KOJNYECTBO
YACOB IO
IMPOI'PAMME
11 KUIIACC
Ne HaumenoBanune  Koumn4yecTBo 4yacos Buabl gesiTeJIbHOCTH Buapbi, DyieKTPpOHHBbIE JleATeabHOCT
n/n paszieJloB M TeM  Bcero Koumrpo  IlpakThu (popmb1 (uu¢poBbIe) b YUHUTEJH C
NMPOrpamMmblI TBHBIE eCKHe KOHTpOJIsI o0pa3oBaTeslb Y4eTOM
padoTrsl  padoTHI HbI€ peCypChl NIPpOrpaMMbI
BOCIIUTAHUS
HIKOJIBI
1 Hccnenosanue 22 1 0 Crpouts rpaduk komnosuiuu pyaxnuit  I[Iposepo = POIII -YCTaHOBJICHUE
byHKIHH C c MTOMOIIIBIO JJIEMEHTAPHOTO ~ YHBIC https://resh.edu  noBepuTenbHBI
HOMOIIBIO WCCIIEIOBaHMUS U CBOWMCTB KOMIO3HMIIMHU.  pabOTHL. | .fU X OTHOIIEHUM
IIPOU3BOJHOU Crpouts  reomerpuyeckue o0pazbl  YcTHbI | bubnmoreka MEXY
ypaBHEHUH H  HEPaBEHCTB Ha  OIpoc. HOK Me1aroruyeck
KOOPAMHATHOMN mwiockoctd.  Kourtpon  https://m.edsoo  um
Hcnonp3oBath  TPOU3BOIHYIO Ui bHas u pabOTHUKOM W
WCCIIeTIOBaHUS byHKIIUN Ha  pabora. OTKpBITHIHA 00yJaroIuMuc
MOHOTOHHOCTb " IKCTPEMYMBI; OaHK 3alaHuid = 1,
HaXOJIUTh HaumOOJbIlIee W HAaUMEHbIIEEe EI'D CIIOCOOCTBYIO
3Ha4eHUsT (PYHKIMH HENpephIBHON Ha http://fipi.ru/c = mux
OTpe3Ke; CTPOUTh rpaduku GyHKIIUH Ha ontent/otkryt = mosuTuBHOMY
OCHOBAHHHU MIPOBEIEHHOTO yy-bank- BOCIIPHSITHIO
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HCCIICIOBAHMS. Hcnonb3oBath
MIPOU3BOIHYIO JUIE  HAaXOXJICHUS
HAWJTYYIIero PEUICHUS B IPUKIIAIHBIX, B
TOM YHCJIE COIHAIbHO-D)KOHOMHYECKUX,
3aayuax, JUIsl ONPEICIICHUsI CKOPOCTH U
YCKOpPEHHUs  Mpolecca,  3aJaHHOTO
dbopmynoit wmm rpadpukom. Ilomydars
MPEJCTaBIICHHUE 0  TPHUMCHEHHHU
MPOU3BOHON B Pa3IMYHBIX OTPACIIAX
3HaHUI

zadaniy-ege

[TepBooOpazHas u
UHTETpa

I'paduxu
TPUTOHOMETpHUYE
CKUX (DYHKIIMH.
Tpuronomerpuue
CKHE HEPABEHCTBA

12

14

OnepupoBarb MOHSATHUSIMHU:
nepBooOpazHasi ¥ ONpPENEIEHHBIN
uHTerpain. Haxomute mnepBooOpa3Hbie
JJIEMEHTAPHBIX (DYHKIIUH W BBIYUCIIATH
uHTerpan mno Qopmyine HprortoHa—
JleitOHutA. Haxomuth IO IN
IJIOCKUX (QUryp U OO0BEMBI Tel C
TMIOMOMIBI0 ONPEAEIEHHOTO WHTETpAA.
3HAaKOMUTBCA  C  MaTeMaTHYECKUM

MOJIETTHPOBAHUEM Ha npuMepe
nuddepeHranbHbIX YPaBHEHUH.
[TonydaTs mpeacTaBieHHE O 3HAYCHUH
BBEJICHUS TIOHATHS HHTerpaja B

Pa3BUTHU MaTCMAaTUKU

Hcnonb3oBate HuppPOBBIE pecypehl JUIs
MOCTPOEHUS rpauKoB
TPUTOHOMETPHUECKUX  (QYHKIUU U
W3y4eHUsT UX  CBOWCTB.  Pemarh
TPUTOHOMETPUUYECKUE ypPAaBHEHUSA U
OCYIIECTBISITh  OTOOp  KOpHEH €

IIOMOILIBIO TPUTOHOMETPUYECKOMN
okpyxHOCTH. [IpumensTs  GopmyIbl
TPUTOHOMETPUHU JUIS peuieHus

OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HepaBeHCTB. Vcronb30BaTh IUQPPOBHIE

[Iposepo
YHBIE
paboTHI.
YcTHbI
oTpocC.
KonTpon
bHas
pabora.

IIposepo
YHBIC
paboTHI.
YcrHbIi
orpoc.
KonTpon
bHas
pabora.

POII
https://resh.edu
Tu
bubnuortexa
HOK
https://m.edsoo
Tu
OTKpBITHIH
OaHK 3a/TaHHI
EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege
POIII
https://resh.edu
Tu
bubnuoteka
HOK
https://m.edsoo
Tu
OTKpBITHIN
OaHK 3a/IaHHi
EI'D
http://fipi.ru/c

00yJaromuMuc
s

TpeOoOBaHU U
pochO
MeJaroru4ecko
ro pabOTHHUKA,
MIPUBJICYCHUIO
UX BHUMaHHS K
o0cyknaemMon
Ha ypOKe
uHpopManuy,
AKTHUBHU3AIHN
MO3HABATEIIbH
ou
JIESITEIIBHOCTH;
- ToOyXXIeHHe
00 yJaromuXxcst
co0moaaTh Ha
ypoKe
OOIIENPUHSATHI
e HOPMBI
MOBE/ICHUH,
MpaBUIIa
OOIIeHHS CO
CTapIINMHU
(memaroruueck
UMHU
pabOTHHUKAaMN)
"
CBEPCTHUKAMHU
(oOyuarommmu
Cs1), IPUHIIUTIBI
yaeOHOMI
JUCIUTUTHHBI U
caMoOpraHu3a
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pecypcbl JUISL MIOCTPOEHUSA u

ontent/otkryt

uccienoBanus rpagukoB GyHKIUA yy-bank-
zadaniy-ege
Wppanuonansusie 24 [IpumensTs cBoiicTBa nokasarenbHoid U [Iposepo  POLI
, TOKa3aTeIbHbIC gorapuMUUECKOr  (YHKIH K  YHBIE https://resh.edu
U pELIEHUIO [10Ka3aTeJIbHbIX U paboTrel.  .ru
aorapudmuyuecku Jorapu(pMUIECKUX HEpaBeHCTB.  YcTHbIM | bubnmoreka
€ HEpaBEHCTBA O6ocHOBaThH PaBHOCUIIBHOCTh = OIIPOC. HOK
nepexozoB. Perrats uppannonansaeic 1 Kontpon | https://m.edsoo
KOMOWHUpPOBAaHHBIE HEPAaBEHCTBAa, C  bHad u
MOMOIIBI0 PABHOCUJIBHBIX IEPEXOAOB.  pabora. OTKpBITHIH
Hcnonb3oBark rpaduyeckue METOAbl U OaHK 3a/1aHUi
CBOWCTBA BXOJAIIMX B YPaBHEHUE WU EI'D
HEPaBEHCTBO (YHKIMU JJIs1 pEIIeHUs http://fipi.ru/c
331241 ontent/otkryt
yy-bank-
zadaniy-ege
Kommuiekcheie 10 OnepupoBatb noustusimu:  [Iposepo  POIII
qrcia KOMIUIEKCHO€ YHUCIIO ¥ MHOXECTBO  YHBIC https://resh.edu
KOMIUIEKCHBIX uucen. [lpeacraBnsaTe = paboOThL. | .fU
KOMIUIEKCHBIE Uynciia B anreOpandyeckoil  YcrHelid | bubnmnoreka
" TPUTOHOMETPUIECKOM dopme.  ompoc. HOK
BemmonHsTh apudmernueckne  Kontpon  https://m.edsoo
omepaiui ¢ HuMU. HM300paxkaTh  bHad u
KOMIUIEKCHBIC UMCIa Ha KOOpAWHATHOM = pabora. OTKpBITHIHA
miockocTu.  [lpumensts  dopmymny OaHK 3a/IaHH
MyaBpa U moiy4arh HpPEJCTaBICHUE O EI'D
KOPHSX n-oif  cremeHu = W3 http://fipi.ru/c
KOMILIEKCHOTO 4YMClia. 3HAKOMUTBHCA C ontent/otkryt
MpUMEpaMH MPUMEHEHUSI KOMIUTEKCHBIX yy-bank-
qucen Ui pelieHus] TeOMETPUYECKUX U zadaniy-ege
(bu3nueckux 3aaa4y
HarypanbHbie u 10 OnepupoBarh NOHATHAMU: HaTypasibHOe  [Ipoepo | POII
LieJIBIE YHUCIa u Lenoe YUCJIO, MHOECTBO = YHBIE https://resh.edu
HaTypaJIbHBIX M IeJbIX  Yucel.  paboThl. | .U

Luu;

- MPUBJICYCHUE
BHUMAaHMS
oOy4Jaronuxcs
K
[IEHHOCTHOMY
aCTIeKTY
M3y4aeMbIX Ha
ypokax
SIBIICHHH,
OopraHu3aIus
uX paboThI ¢
MOJy4aeMoi
Ha ypoKe
COITMAJILHO
3HAYNMOK
uHpopManuei
WHUITUUPOBAH
ue ee
o0CyXIeHMUs,
BBICKA3bIBAaHUS
o0yJaronmMuc
s

CBOCTO MHEHHMS
10 €€ MOBOY,
BBIPaOOTKH
CBOETO K HEM
OTHOIIICHHS,
HCIIOJIb30BaHH
e
BOCITUTATEIbH
BIX
BO3MOKHOCTEH
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Cucremsl
paLMOHAIBHBIX,
UppaOHATBHBIX
IOKa3aTeIbHbIX U
JoTapuPMHUECKU
X YpaBHEHMI

3agauu ¢
napameTpamMu

12

16

Hcnonp30BaTh NpHU3HAKU —JAETUMOCTU
LEJbIX 4YHCEN; OCTaTKM M0 MOJIYIIO;
HOA u HOK HarypanabHBIX 4MCEN;
anroput™ EBKimza A pemieHus 3agay.
3anuchlBaTh HaTypalbHbIE 4YHCla B
pa3NUYHBIX [O3UIHOHHBIX CHCTEMax
CUUCIICHUS

OnepupoBarh TOHSATHSIMU: CHCTEMAa U

COBOKYIIHOCTb ypaBHCHI/Iﬁ nu
HCPaBCHCTB;, PCHICHUC CUCTCMbI HIIN
COBOKYIIHOCTH; PaBHOCHUJIbHBIC
CHUCTCMBI u CHUCTCMBI-CJICACTBUA.

Haxoaute  pemeHuss  cucreM U
COBOKYITHOCTEH IIENBIX paIlMOHAIBHBIX,
UppalMOHANIbHBIX, MOKa3aTeNbHbIX |
norapuMHUUECKUX  ypaBHEHHHA U
HEpaBeHCTB.  [IpUMEHATH  CHUCTEMBbI
YpaBHEHH K pEIICHUI0 TEKCTOBBIX
3aJad M3 pa3IMyHbIX oOnacTeil 3HaHUM
U peabHON KU3HH, HHTEPIPETUPOBATH
noJlyyeHHble pemieHus. Mcmnonb3oBaTh
1nu(dpoBbIE peCypChl

BriOupats croco6 peleHus
parroHaIbHBIX, HpparoOHATBHBIX,
MOKa3aTeJIbHbIX, JIOTapu(MUUYECKUX U
TPUTOHOMETPHUYECKHX YpaBHEHUH U
HEPaBEHCTB, COJACPKAIIMX MOIYIH U
napameTpsl. [IpuMeHsTh rpaduveckne u
aHAJIMTUYECKHE METOJbl Ul PELICHHS
YpaBHEHUH U  HEPABEHCTB c
napaMeTpamH, a TaKKe MCCIeOBaHUE

YCTHBIN
orpoc.
KonTpon
bHasI
paborta.

ITposepo
YHbIE
paboTHI.
YcTHbIi
orpoc.
KonTpon
bHas
palora.

IIposepo
YHBIC
paboTHI.
YcrHbIi
orpoc.
KonTpon
pHas
pabora.

bubnuoreka
HOK
https://m.edsoo
Tu
OTKpBITHI
OaHK 3aaHui
EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege
POII
https://resh.edu
Tu
bubnuoreka
LIOK
https://m.edsoo
Tu
OTKpBITHIH
0aHK 3aJaHuil
EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege

PoII
https://resh.edu
.r'u
bubnuoreka
HOK
https://m.edsoo
.y

OTKpBITHI

OaHK 3aJaHUi

COJZIEpKaHUS
y4eOHOT0
npeaMera
qyepe3
JIEMOHCTpAIH
10
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOT
O,
IPa)xIaHCKOTO
TIOBEICHHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOH
s u
nobpocepieyH
ocTH,  4epes
noaoop
COOTBETCTBYIO
IMX TEKCTOB
JUISL  9TCHUS,

3aaq JUIst
pelienus,
MPOOIEMHBIX

CUTyauu st
OOCYXKIeHHS B
KJ1acce;

- TMpPUMEHEHHE
Ha ypoKe
WHTEPAKTUBHBI
X bopm
paboThI ¢
o0yJaronMuc
S
MHTEJJIEKTYyal
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IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUM

16

GYHKIIUH MeToJaMH MaTeMaTUYecKOTo
aHanu3a. CTpoUTh H  HCCIIEIOBATh
MaTeMaTUYeCKUE MOJIETH  PEalbHbIX
CUTyallUl ¢ TIOMOIIbIO YpPaBHEHHIA,
HEPABEHCTB U CUCTEM C MapamMeTpamu

MopenupoBaTh peajbHbIE CUTyalud Ha
SI3bIKE anreopsl, COCTAaBJISITh
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U
WX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM alapara anreopsl,
HUHTEPIPETUPOBATH HOJIyYEHHBIN
pesynbrar. [Ipumensts GyHKIUU Ans
MOJCIIMPOBAHUA M MCCIEIOBaHUSA

PCaAJIbHBIX IMpoLeCCOB. Pematsn
MNPUKIAAHBIC 3aaavu, B TOM YHCIIC
COIIMAJIbBHO-3KOHOMHWYCCKOI'O n

(GU3MYIeCKOTO XapakTepa, CpeICTBaMH
anreOpsl M MaTeMaTUYECKOTO aHaIn3a

YcTHBIN
o1mpoc.
KonTpon
bHBIE
paboTHI.
[Tpomex
yTOUYHas
aTTecTaly
us.

EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege
POII
https://resh.edu
Tu
bubnuoreka
LIOK
https://m.edsoo
Tu
OTKpBITHI
0aHK 3aJIaHMI
EI'D
http://fipi.ru/c
ontent/otkryt
yy-bank-
zadaniy-ege

BHBIX urp,
CTUMYJIUP YOI
ux
IM03HABaTEIIbH
yIO
MOTHBAIAIO
o0yJaromuxcst
; TUCKYCCHI,
KOTOpBIC TaroT
oOyuaromumcst
BO3MOKHOCTh
npuodpecTu
OTIBIT

BEJICHUS
KOHCTPYKTUBH
Oro JHaJora;
IpyIIIOBOI
paloThl WK
paboThI B
napax,
KOTOpBIC ydYaT
KOMaHJIHOU
pabote u
B3aHMOJECICTB
HI0 C JIPYTHMH
JIETbMU;

- BKIIIOUEHHE B
YPOK HUTPOBBIX
npoueayp,
KOTOpBIE
ITOMOTal0T
MOIEPKATh
MOTHBAIIHIO
o0yJaromuxcst
K TIOJYYCHHIO
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3HAHUM,
HaJIaKUBAHUIO
IMO3UTUBHBIX
MEKINYHOCTH
BIX
OTHOIIICHUH B
Kjacce,
IIOMOTalOT
YCTaHOBJICHUIO
JIoOposKenaTesn
BHOM
aTMocdepsl BO
BpEMS ypOKa;

- OpraHu3arus
medcra
MOTHUBHUPOBaHH
BIX 5
SPYAUPOBAHHBI
X
o0yJaromuxcst
HaJl nX
HEYCIeBAOIIN
MH
OJTHOKJIACCHHK
aMHu,

JAIOIIETO0 UM
COIMAILHO
3HAUYNMBIHN
OTIBIT
COTPYJTHUYECT
Ba U

B3aMMHOM
TTOMOIIIH;

HWHUIIMUPOBAH
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ue u
MOJIICPIKKA
UCCIIeIOBATEIh
CKOM
JIESITEIIBHOCTH
00yJaroIMXcst
B pamKax
peanu3anum
UMU
WH/IUBUyaJIbH
BIX u
IPYIIOBBIX
HCCIIeIOBATEIh
CKHUX
MIPOEKTOB, YTO
JacTt
oOyJaromumcst
BO3MO>XHOCTh
npuodpectu
HaBBIKH
CaMOCTOSITEITh
HOTO pELICHUS
TEOPETUIECKO
it mpoGeMsl,
TeHEPUPOBAHU
s u
oopMmIIeHUS
COOCTBEHHBIX
1391 (S37
YBKUTEIILHOT
O OTHOIICHHS
K 9YKUM
UesM,

o opMIICHHBIM
B paborax
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OBILIEE

KOJINYECTBO

YACOB IO
ITPOI'PAMME

136

11

26

Apyrux
HUCCIIea0BaTeIIC

H, HaBBIK
MyOJIUYHOTO
BBICTYIICHHS
nepen
ayIuTOpUEN,
apryMeHTHUPOB
aHus U
OTCTauBaHUs
CBOCH  TOYKH
3peHHUs.




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

VYuebuuk. AnreOpa M Hayajla MaTeMaTHYeCKOTO aHanu3a. YriayOneHHbId ypoBenb. 10 kmacc. A. T.
Mepsnsk, /. A. Homuposckuii, B. M. [Tonskos. + DnekTponHas ¢popma yueOHHKA

Y4yeOHuk. AnreOpa W Havajga MaTEeMAaTUYECKOTO aHanu3a. YTIyOjeHHBId ypoBeHb. 11 kmacc. A. T.
Mepaisik, . A. HoMupoBckuid,

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Anrebpa. 10 kiacc. CamocTosITeIbHBIC B KOHTPOJIBHBIC pabOThI (yriyOsieHHbIl). Mep3msik A.L.,
ITonouckuii B.b., Pabunosuu E.M..

Anrebpa. 11 xkimacc. CamocTosiTeIbHBIC H KOHTPOJIBHBIC pabOThI (yriyOsieHHbIN). Mep3msik A.L.,
ITonouckuii B.b., Pabunosuy E.M.

Anrebpa n Hayasia MaTeMatnueckoro ananuza. 10 kimacc. YriayOiaeHHbIN ypoBeHb. MeToinueckoe mocooune
(E.B. bymuko, A.T'. Mep3smsk, B.b. Ilononckuii, M.C. Skup)

Anre6pa u Havaja MateMaTudeckoro aHanusa. 11 kimacc. YrinyOleHHbI ypOBEHb.

Metonuueckoe nocobue (E.B. byuko, A.I'. Mep3insik, B.b. [lononckuit, M.C. fxup)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
e POII https://resh.edu.ru

e bubmmoreka [IOK https://m.edsoo.ru
e OtkpoIThiii Oank 3aganuii EI'D http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
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