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INOACHUTEJIbBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAYUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOHN
CTOPOHBI, OH O0€cle4yuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUHU, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, IOHMMAHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JTAIBHEWINET0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C MIOMOILIBI0 UHIYKIIMK U pacCyk1aTh NEAYKTUBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydyeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETaluU IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOpMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, Tak MW uepe3 cnequpuky ydyeOHOM  JesaTeNbHOCTH, Tpedyrouei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredpe M HadajgaM MaTEeMaTHYECKOrOo aHallu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUeHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYE€CKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHainusa», «MHokecTBa U
Joruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra W TOCTENEHHO HAaChIIIasACh HOBBIMU TeMaMH M pasznenamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYeCKHM allapaTroM, y HHUX [OCJIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE MPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs



CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpIpPeTHPOBATh
CBOM OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHus 0c000€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0si MCIIONb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBIIOIHATh
npuOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolIMMCsI MHOXECTBA HATYpajbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE EMY CIIEIIM(PHUECKUE 3aaYH U ONlepaluu: JeJICHUEe
HAIEJIO, ONEpPUpPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCEeJ, OcOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKue Oomepaluu, a TakKe H3BICUCHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcel. bmaronmaps
NOCJIEZIOBATEIbHOMY  PacIIMpPEHMIO Kpyra HCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX MPUMEHEHHUSI IJIs1 PELICHUS PA3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH pealbHOrO MUpPA, IHUPOKO
UCIOJIb3YIOTCSI 0000IIEHNE U KOHKPETU3aL U

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEro OOY4YEHMs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPABHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPH HCCIEIO0BAaHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUMU. JlaHHas conmeprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel 1o (opmynaM, HpeoOpazoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKXKE BBIPAXKECHU,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuro anreOpandeckoro Matepuana
INPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHUs NPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxarenbHo-MeToanyecKass JUHUS «DyHKUMU U TrpaUKU» TECHO MepervieTaeTcs ¢
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
NOCJIEAOBATENBHOCT ~ M3yYEHUs MaTtepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GbyHKIUN Ui peuieHusl 3ajad U3 JpYTUX y4eOHBIX MPEJAMETOB U PEalbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM YpPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHs BBIpakaTb (QOpMYyIaMu
3aBHCHUMOCTH MEXy pa3IU4YHbIMU BEIMUYMHAMH, HUCCIIEI0BAaTh MOJyuYeHHbIE (PYHKIIUU, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3inuyHON (opme:
AHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHue crmnocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUIEHHS, CIIOCOOHOCTM K  OOOOIIEHHI0O U KOHKPETU3alUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Hagaa mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPUKJIAJHBIX 33/1a4, JOCTYNHBIX 00ydaromumcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXKHOCTb CTPOUTh I'paMKHU CIOKHBIX (QYHKIMH, ONpeaessaTh UX
HanOOJIbIINE M HAUMEHBIINE 3HAUCHUS, BBIUMCIATE TUIOMAAN (GUTyp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepxkareinpHas JIMHHUA OTKpPHIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUSI MAaTeMaTHMYeCKMX MOJeNiell peaslbHbIX CHUTyaluid, I103BOJISET
HaXOJUTh HaWIyuylllee pelleHUEe B MPHUKIATHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHMYECKOI'O aHajiu3a CHOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh IPOSBICHUS 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKE U uckyccTBe. OOyuaromuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJIYYEHHBIX B X0J/I€ Pa3BUTHs MaTeMaTHKH KaK HayKu, U
00 ux aBTOpax.

CopepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXKecTBa M JIOTMKa» BKIIOYaeT B cels
JJIEMEHTHl TEOPUUM MHOXECTB M MaTeMAaTU4EeCKOH JIOTMKU. TeopeTHKO-MHOXKECTBEHHbIE
IPEICTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W NpeajararoT Hauboiee
YHUBEPCAJBHBIN $3bIK, OOBENUHSIONMK BCE pa3feibl MaTeMAaTUKA U ©€ MPHIIOKCHHWH, OHU
CBSI3BIBAIOT pa3HbIe MaTEMaTHYECKUE TUCIUIUIMHBI U UX MPHIOKEHHUS B eAnHOoe 1enoe. [loaromy
Ba)XHO JIaTh BO3MOXHOCTb OOy4arolleMycsi IMOHMUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M MCIIOJIb30BaTh €ro sl BBIPAXEHUS CBOUX MbIciel. [pyrum
BO)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMW M  CJI€JIOBaHHE ONpEACHEHHBIM IpaBUJaM IOCTPOEHMSI JOKA3aTENbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBILIEHHUS] 00Y4arOLUXCsl, TT03BOJISIET UM CTPOUTH CBOM PACCY)KIEHHMS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yuebHOoM kypce «Anrebpa M Hauyajsa MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MAaTHYECKOIO  MOJEIMPOBAHHUS,  KOTOpblE  MpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MoOJENeH pealbHbIX CHUTyallud, HCCIEeNOBaHUS ITHX
MoJieJlel ¢ TOMOIIBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHaliu3a, HWHTEpHpeTarun
MOJIYYeHHBIX PE3YNbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbI W3 pa3JesioB IPOTPaMMEI,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCHOJIb3YeTCs AJS PeHIeHUs MPUKIaJIHBIX
3agad. Ilpu pemeHuMM peanpHBIX NPAaKTUYECKUX 337ad  oOydaroliuecss pa3BHBAIOT
Ha0JII0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh MpobieMy. JledrenbHOCTh MO (POPMHPOBAHUIO
HaBBIKOB peIlIeHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTcsl B MPOLiecce U3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa n Hayajla MaTeMaTHYECKOTO aHAITU3a».

CornacHo yuebHomy mianHy B 10 —11 kmaccax usyuaercss y4ueOHbIH Kypc «AnreOpa u
Hayaja MaTeMaTHYeCKOro aHaJIu3a», KOTOPBIM BKIIOYAET B ce0sl CIEAYIONIME OCHOBHBIE Pa3/Ieiibl
cojepxaHus: «Hucna ¥ BBIYMCICHUSA», «YPABHEHUS U HEPABEHCTBa», «DYHKIUU U TpapuKu»,
«Hauana MaTemaTH4eCcKOro aHanu3ay, «MHOKECTBa U JIOTHKa.

Ha n3yuenue yuebHoro kypca «Anredpa u Hauyajga MaTeMaTUYECKOTO aHaJIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B

HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie yncina. OOBIKHOBEHHBIE U JIECSTUYHBIC POOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JEHCTBUTEIBHBIMHM 4HcIaMU. MOIyip NEHCTBUTEIBHOIO 4KMCIAa U €0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasatesneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypaJIbHbIE JIOrapUPMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduunentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpazoBaHue BbIpaKEHHM, COlepKalIUX J0rapu(MBbI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemienne cucrem NHMHEHMHBIX ypaBHEHMH. Marpuna CHCTEMbl JMHEHHBIX YPaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAJHBIX 337a4 C TOMOIIBIO CUCTEMBI JUHEWHBIX ypaBHeHUM. MccienoBanue moCcTpOCHHOM
MO/JIEJIH C TOMOUIBIO0 MaTPUIL U ONpeeTUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB (HyHKIUHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHble u Heu€TtHble QyHKuuu. Ilepmogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX IPaUKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Mcnoab3oBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Havana maTemMaTnueckoro anajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMerpuueckas mporpeccuu.  beckoHeuyHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTOpas npousBoHbie GyHKIMKU. OnpeneneHne, reOMeTpUIeCKUil U HU3MIeCKuit
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U UX CBOMcTBa. /narpammel Dilnepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YDABHEHHS.

11 KUIIACC

Yucsa v BbIYUCTICHUSA

Harypanpable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 1715 pemeHust 3a7a49 B IEJIbIX YUCIax.

KommiekcHpie dwncna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3arucH
KOMIUIEKCHOTO 4Yucia. ApupMETHIECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUN C IIOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HM, WHTEpPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJI OIpENeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI UHTErpaia. BeryucieHnue onpeneacéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK OOYYaroOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUUCKOTrO OOIIeCTBa,
MPEJCTaBICHUEe O MaTEeMaTHYEeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHM, MPOIEAYyp Tpa)aaHCKOro oOIiecTBa
(BBIOOPBI, OTIPOCHI U IPYrOe), YMEHUE B3aUMOIEHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaAMU B COOTBETCTBUU C MX (DYHKIIUSMU 1 Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUICKOM T'pakJaHCKON HAEHTUYHOCTH, YBAXKEHUS K IMPOILIOMY M HACTOSIIEMY POCCHUMCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIICHHE K JAOCTHXKEHUSM POCCHUUCKMX MAaTEMaTHKOB W POCCUMCKOM MaTeMaTHYE€CKOM IIKOJIbI, HCIOJIb30BaHUE 3THUX
JTOCTHKEHHH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHUUCKOrO0 Hapojna, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IOBEICHUS,
CBSI3aHHOTO C TMPAKTHYECKUM TPUMEHEHHUEM JOCTHIKEHWNW HAyKH M JIeATEIbHOCTHIO YYEHOr0, OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl SCTETUKY MAaTeMAaTHUECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHH, PACCYKICHUM,
BOCITPUUMYHUBOCTh K MAaTEMAaTUYECKUM aCTIEKTaM Pa3InYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpEcax 3I0pOBOTO M 0e30macHoro o0pas3a )KM3HU, OTBETCTBEHHOE
OTHOIIIEHHUE K CBOEMY 3JIOPOBBIO (3I0POBOE MUTAHME, COATAHCUPOBAHHBIA PEXXUM 3aHITHH M OTIbIXA, PEeTyisapHas (Guznueckas akTUBHOCTB),
(bu3HYecKoe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HAaHHE IIEHHOCTU TPYAOIIO0MS, HHTEPEC K Pa3IuuHbIM chepam mpodhecCHOHATBLHON NeATeTbHOCTH, CBI3aHHBIM
C MaTeMaTUKOW W e€ MPUIIOKECHUSIMH, YMEHHE COBEpPIIAaTh OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccun W pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TIJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYE€CKOMY OOpa30BaHHUIO W CaMOOOPa30BaHMUIO HAa TMPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PELICHUU MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKO HAIPaBICHHOCTH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:



c(hOpMUPOBAHHOCTH FKOJIOTMYECKOI KYIbTYpPbl, TOHUMAHHUE BIUSHUS COLUATLHO-9KOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MTPUPOIHOM
U COIMANILHOM Cpebl, OCO3HAHUE TJI00ATBLHOTO XapaKTepa dKOJIOTHUSCKUX MPOOJIeM, OpUEHTAIMs Ha TPUMEHEHUE MAaTEeMATUYECKUX 3HAHUI
JUISL PEIIeHHs 3a/lay B 00JacTH OKPY>KaIOIIEeW Cpelibl, TUIAHUPOBAHUE MOCTYNKOB M OLICHKHA MX BO3MOXHBIX MOCIEACTBUN U1l OKPYKAIOIICH
Cpelibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKdu M OOIIECCTBEHHOW TPAKTUKH,
MMOHMMaHHE MaTeMaTHIECKOM HAayYKH Kak C(bepbl YEJII0BCUCCKOM JACATCIIbHOCTH, DTAIIOB eé Pa3sBUTHUA U 3HAYMMOCTU IJId Ppa3BUTUA HUBUJIN3AllNH,
OBJIaJICHUE S3BIKOM MATEMAaTUKH W MAaTeMaTU4YeCKOW KyJIbTYpOil Kak CpeJCTBOM MO3HAHHS MUpPa, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCJIEIOBATEILCKYIO AESITEbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

BBISBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKMX OOBEKTOB, MOHATHUN, OTHOIICHHUNH MEXAYy MOHATUSMU,
(GopMynupoBaTh ONpeAEIeHHUS MOHATHI, yCTaHABINBATh CYIIECTBEHHBIN NpU3HAK KJIaCCU(PUKAIIMN, OCHOBAaHUS JIJIs1 0000IIEHNS U CPABHEHHUS,
KpUTEPUN IPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMyIUpOBaTh U MPEOOPa30BHIBATh CYXKICHUS: YTBEPAUTENIbHbIE U OTpULIATENIbHBIC, €IMHUYHbIE, YaCTHbIE U OOLIHeE,
YCIIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTUBOpeuMs B (akTax, JAHHBIX, HAONMIOACHUSX U YTBEP)KICHUSX,
npeuiaraTb KpUTEPUU /IS BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BaHNEM 3aKOHOB JIOTUKH, JE€NYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

MPOBOJAMTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHHUM (MIPSAMBIE U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BHIBOIBI;

BBIOMpATh CHOCO0 pelleHns yueOHOH 3a1aul (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHHs, BRIOUPaTh Hauboee NoIXOA[IIMNHA ¢ yu€ToM
CaMOCTOSITENIHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHA:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATEIbCKUA MHCTPYMEHT IO3HaHUS, (OpMYIHpPOBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHBOpPEYUE,
npo0JeMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HIIMIO, MHEHUE;

IPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HMCCIECIOBAHHWE IO YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SIBIEHUS, IPOLIECCA, BBIABICHUIO 3aBUCUMOCTE MEX 1y 00bEKTaMU, BJICHUSMH, IPOLIECCAMU;



CaMOCTOSITeNIbHO (OpPMYyIUPOBaTh OOOOILIECHUS W BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHOTO HAONIOIEHUs, HCCIEAOBaHUsA, OLICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIIbTATOB, BRIBOJIOB U 000OIICHHUIA;

IMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC ITPOLECCA, a TAKIKEC BbIABUT'ATHb MMPCAIIOJIOXKCHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

PabGora ¢ undopmaumeii:

BBISBJIATH J1e(ULIUTHI HH(OPMALIMHY, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JUISl PELICHHUS 3a/1a4H;

BLI6I/IpaTB HH(bOpMaI_[I/IIO N3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTCMATU3UPOBATE U MHTCPIPCTUPOBATDH I/IH(i)OpMaLII/IIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMUHBIX (JopMax, WILTIOCTPUPOBATH TpaduuecKH;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBepcaJIbHble YueOHbIe JeliCTBUS

Oo0wmenne:

BOCIIPMHUMATh U (POPMYITUPOBATh CY>KACHUSA B COOTBETCTBUM C YCIOBUSAMH U LIEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3pCHHA B YCTHBIX U TIMCbMCHHLBIX TCKCTAX, AaBATh IMOACHCHUA 110 XOA4Y PCIICHUA 3aa4i, KOMMCHTUPOBATD HOJIyLIGHHHﬁ pE3yibTar;

B XoZ€ OOCYXIEHHsS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOH TeMbl, IMpOoOJIeMbl, pellaeMoW 3ajaud, BBICKA3bIBATH WUJCH,
HalleJICHHbIE Ha MOMCK PELIEHMs, CONOCTABIIATh CBOM CYXICHMS C CYKICHMSMHU JIPYTHX YYAaCTHMKOB AMANOra, OOHapyXHBaTh pa3iudue U
CXO/ICTBO MO3UIIMMIA, B KOPPEKTHOU (hopMme POopMyTHupOBaTh pa3HOIIIACHs, CBOU BO3PAKEHHUS;

MPEACTABJIATh PE3YJIbTAaThl PCIICHUSA 3aaa4u, SKCIICPUMECHTA, UCCIICIOBAHUS, ITPOCKTA, CAMOCTOATCIbHO BI>I6I/IpaTI> q)OpMaT BBICTYIIJICHUSA
¢ Y4€TOM 3aja4 Mpe3eHTAIMN U OCOOEHHOCTEN ayJUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBJIATh IUJIaH, QJITOPUTM pELIEHUs 3a/ladyd, BBIOMpaTh CHOCO0 peHieHHus ¢ y4ETOM HMMEIOIIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUH ¢ yu€TOM HOBOM HH(OpMAIIH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTE/IEKT:

BJIQ/ICTh HABBIKAMU TO3HABATEILHOU PEIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, HX PE3YIbTATOB,
BJIQJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3ysibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1a4u;

NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BO3HHUKHYTH IIPHU PECIICHUU 3ala4l, BHOCUTb KOPPECKTUBBI B ACATCIILHOCTh Ha OCHOBEC HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OITNOOK, BEISIBJICHHBIX TPYAHOCTEN;

OLICHUBATL COOTBCTCTBUC PpC3yJibTaTa LCIU WU YCIOBUAM, OGT;SICHSITB MNPpUYUHBI OOCTHXKCHUA WM HCIOOCTUKCHHA PE3YJILTATOB
NEeSATeNIbHOCTH, HAaXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eAITEIbHOCTD:

NOHUMATh M UCIOJb30BaTh MPEUMYIECTBA KOMAaHIHONH W MHAMBHIYaTbHOH pabOTHI MpU pelIeHHH Y4eOHBIX 3ajad, MPUHUMATh IIeb
COBMECTHOHM JESTEIbHOCTH, IUIAHWPOBATh OPTraHU3AIMI0 COBMECTHOM palOTHI, paclpeneniarTh BHIBI paboT, IOTrOBapUBaATHCA, OOCYKIAaTbh
MPOLIECC U PE3YNIbTAT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYkAeHHs, OOMEH MHEHUH, «MO3TOBbI€ IITYPMbI» M HHbIE), BBIIOJIHATH CBOIO YacTb
paboTel U KOOPAMHUPOBATH CBOM JEHCTBUS C JAPYTMMHU 4Yj€HAaMH KOMaH[bl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMH MIPOAYKT IIO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 10 kiiacce oOydaromuiicss TOJMYyYUT CIEAYIONIME MPEIMETHBIC PE3yJabTaThl MO OTACIBHBIM TeMaM paboueit
pPOrpaMMBbl YIeOHOTO Kypca «Anredpa U Hadaaa MaTeMaTHIeCKOTO aHATH3a:

Yucia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: PAIMOHATIBHOE YUCIO, OECKOHEYHAs MepHoaudecKasi ApoOb, MPOIEHTHI, UPPAIlOHATBHOE YHUCIIO,
MHOXECTBA pallMOHAJIBHBIX U I[GﬁCTBI/ITGJIBHI)IX qucell, MOAyJIb I[GI\/'ICTBI/ITGHI)HOFO quciia,

IPUMEHSTH JPOOU U MPOLEHTHI Ui PEeLICHUs IPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpacieil 3HaHUH U peasTbHOM KU3HU;

MPUMEHSTh MPUOIMKEHHBIE BRIYUCIICHUS, TPAaBUJIa OKPYTIICHUS, TPUKUAKY U OLIEHKY pPe3yabTaTa BHIYMCICHUI;

CBOOOJHO OMEPUPOBATH MOHATHEM: CTETIEHB C IENIBIM MOKa3aTelieM, UCTIOIb30BaTh MOIXOISIIYI0 (GopMy 3amucu JeHCTBUTENBHBIX YHCET
AJId pECIICHU MPAKTUYCCKUX 3aaa4 U NPECACTABICHUS JAaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM IMOKA3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUSAMU: Jorapudm 4rcia, TeCATUIHBIE U HaTypalbHbIE JIOTapU(PMBI,

CBO60}1HO ONneprupoOBaTh NOHATUAMHA: CUHYC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YUCJIOBOI'0 aprymMmeHTa,

OTIEpUPOBATH TOHATHSIMH: APKCUHYC, ApPKKOCHHYC M apKTaHTCHC YHCIIOBOTO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATHUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCWIbHBIE ypaBHEHUS W YPaBHEHHs-CIICICTBUS,
PAaBHOCHUJIbHBIC HCPABCHCTBA,

MNPUMCHATE Pa3JIMYHBIC MCTO/Jbl PCIICHHUA PAlMOHAJIBHBIX H leO6HO-paHI/IOHaJ'IBHI)IX ypaBHeHHﬁ, IMPUMCHATE MCTOA MHTCPBAJIOB JIA
pelleHus] HEPABEHCTB;

CBOOOJIHO OTNIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NMEepeMEHHON, MHOTOWIEH € LEJIBIMU KO PHUIIMEHTaMH, KOPHU MHOTOYJICHA,
IIPUMEHSTH JIeJIeHHe MHOTOYWIEHa Ha MHOTOUIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera st perenus 3anay;



CBOOOJIHO ONEPHPOBATH NOHATUAMM: CUCTEMA JIMHEHHBIX ypaBHEHUH, MAaTPUILIA, ONPEACIUTENb MAaTPULBI 2 X 2 U ero reoMeTpUIecKuit
CMBICJI, UCIIOJIb30BaTh CBOMCTBA OMpEAETUTENS 2 X 2 Ui BBIYMCICHHUS €r0 3HAYCHHUS, MPUMEHSATH ONPENEIUTENN I PEHICHUS CHCTEMBbI
JMHEHHBIX YpaBHEHUH, MOJEIMPOBATh PEATbHBIC CUTYAllUH C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUI, UCCIEI0BATh IIOCTPOCHHBIE MOJICIH
C MIOMOUIbIO MAaTPHULL M ONpPEeAETUTENECH, HHTEPIIPETUPOBATh MOTYUYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMHU JUIsl IpeoOpa30BaHus BbIPaKEHHI;

BBITOJIHATH MPEOOPA30BaHMSI YHCIOBBIX BRIPAKEHHH, COEPKALIMX CTETIEHU C PALlMOHATIBHBIM ITOKa3aTeleM;

UCTIOJIb30BaTh CBOMCTBA JOTapu(MOB JJIsl MPeoOpa3oBaHUs JOrapu(PMHUUIECKUX BBIPAKECHUH;

CBOOOJTHO ONEpUPOBaTh HMOHATUSAMM: UpPpalMOHAJbHbBIC, IOKa3aTelbHble M JIOTapu(PMUUYECKHE YPABHEHUS, HaXOJUTh UX PEIICHUs C
HOMOIIBIO PABHOCUJIBHBIX IEPEX00B HIIM OCYLIECTBIISS IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI T IPpeoOpa30BaHUs TPUTOHOMETPUIECKHUX BBIPAKCHUN;

CBOOOJTHO OTEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, MPUMEHATH HEOOXOIuMbIe (OPMYIBI ISl PEIIeHUs] OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUIA;

MOJICJIUPOBaTh pPEabHbIE CUTYallUd Ha S3bIKE alreOpbl, COCTABIIATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA IO YCIIOBHIO 3aJauH,
HCCIIEI0BATh OCTPOEHHBIE MOJIEIIH C HCIIOJIb30BAaHUEM alapaTa ajareopsl.

DyHKIUHA U TPaPUKU:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: (YHKLUS, CIOCOOBI 3ajaHus (YHKIMH, B3aUMHO OOpaTHble (YHKIMH, KOMIO3ULUSA (YHKIMH,
rpaduk GyHKINHU, BHITOIHATH JIEMEHTApPHbIE TPpeoOpa3zoBaHus IpaQuKoB (DYHKIIMIA;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: OOJNACTh ONPEACICHHS W MHOXXECTBO 3HAYeHWH (YHKUWH, HYIH (QYHKIUH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA,

CBOOOJTHO OINEPUPOBATH MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIMH, EpUOJHUECKUE (DYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMbl U MUHUMYMBbI (DYHKIMH, HauOoJIbIllee U HaUMEHblIIee 3HaueHne (PYHKIIMU Ha IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATHUSAMH: CTETEHHAass (YHKIWS C HATypaIbHBIM M IIEJIBIM ITOKa3aTelleM, TpapuK CTETEHHOW (YHKIUHU C
HATYpaJbHBIM U IEJTBIM TTOKa3aTesieM, TpaguK KOpHs N-0i cTeneHn Kak (GyHKIMH 00paTHOW CTETIEHU ¢ HATYPAIbHBIM MTOKa3aTeleM;

ONEepUpOBATh TOHATHAMMU: JIMHEHHAas, KBagpaTU4HAs M JPOOHO-TUHEWHas (QYHKUUHU, BBIIOIHATH 3JIEMEHTApPHOE HCCIEIOBAaHUE U
MOCTPOCHUE UX TPaPUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMU: TIOKa3aTeNIbHAs U JJorapudmMudeckast GyHKINN, NX CBOWCTBA U IpadMKH, HCIIOIB30BaTh UX rpaduku
JUISl peIIEHUs] YPABHEHUM;

CBOOOJTHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEAENCHHE TPUTOHOMETPUUYECKHX (DYHKIMHA YHCIOBOTO
apryMeHTa;

UCIOJIb30BaTh TpapuKK (GYHKIUI ISl KCCIIE0BAHUS MPOLIECCOB U 3aBUCUMOCTEN MIPU PELICHUHU 3ajjad U3 APYrHX y4eOHBIX MPEAMETOB U
peanbHOMN )KU3HHU, BbIpaXkaTh (POpPMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYNHAMM;



Hauyajia MaTeMaTH4YeCKOro aHAIN3A:

CBOOOJTHO ONEpUPOBATh MOHSATHIMU: apUPMETHUecKas U TeOMETpHUYecKas Nporpeccusi, OECKOHEYHO YObIBAaroIlas reoMeTpuYecKas
nporpeccusi, TMHEHHBIA U SKCIIOHEHIUAIBHBIA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

UCTIONIF30BATh NIPOTPECCUH ISl PEILICHUS PEalIbHbIX 33/1a4 NPUKIAIHOTO XapaKTepa;

CBOOOIHO OIEpHUPOBATh MOHSATHAMU: IMOCIEJOBATEIBHOCT, CIIOCOOB! 3a/aHHs MOCIIEAOBATEIbHOCTEH, MOHOTOHHBIE U OrPaHUYEHHEIC
MI0CJIEIOBATEIbHOCTH, IOHUMATh OCHOBBI 3apO’KJICHUS MAaTEMAaTHUECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HEMPEPhIBHBIE (PYHKIINH, TOYKH pa3pbiBa rpaduka GyHKINH, aCUMIITOTH rpaduka GyHKINH;

CBOOOIHO ONEPHPOBATh MOHATHEM: (DYHKIHMS, HENpPEPhIBHAS Ha OTpE3Ke, MPUMEHSTH CBOWCTBA HENPEPBHIBHBIX (PYHKIMH ISl PEILICHUS
3ajay;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEpBasi M BTOpasi MPOU3BOIHBIC (PYHKIINH, KacaTeIbHast K rpaduky GyHKINY;

BBIYUCIISIT MPOU3BOJIHBIE CYMMBI, TPOHM3BEICHUS, YaCTHOTO WM KOMITO3UIMM JBYX (DYHKIHI, 3HATh NMPOU3BOIHBIE AIIEMEHTAPHBIX
(ynxumit;

UCIIOJIb30BATh TEOMETPUYECKUI U (PU3UUECKHUI CMBICIT TPOM3BOAHOM ISl pELICHUS 3a/1a4u.

MHozxecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Ui OMMCaHUS PealbHbIX MPOLECCOB U SBICHHUH, MPU pEIIeHUH 3a/ad U3 APYTUX
y4eOHBIX IPEMETOB;

CBOOOJTHO OIEPHUPOBATH TOHATHUAMHU: ONpEICICHHe, TeopeMa, YypaBHEHHE-CIICACTBHE, CBOWCTBO MaTeMaTH4YECKOTO OOBEKTa,
JI0Ka3aTelbCTBO, PABHOCHIILHBIC YPABHEHUS I HEPABEHCTBA.

K koHiy oOydenus B 11 kJjacce oOyyaromuiicsi MONYyYUT CIEAYIOIIME NpPEAMETHbIE Pe3ylbTaThl MO OTAEIbHBIM TeMaM paboueit
porpaMMbl yueOHOTo Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTr0 aHaIu3ay:

Yucjia ¥ BBIYHCIEHHA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HATYPAITLHOE U IIEJI0€ YUCIIO0, MHOXKECTBA HATYpPAIbHBIX M IEJIBIX YHCEI, HCIIOJb30BaTh MPHU3HAKH
nenumoctH nenbix yncen, HOJ[ 1 HOK HaTypanbHbIX yrcen Juid pelieHns 3ajad, IpUMEHATh anroput™ EBkinuna;

CBOOOJTHO ONEpPHPOBATh MOHATHUEM OCTAaTKa MO MOJYJIO, 3alKMCHIBaTh HATypajbHbIE YMCIIa B PA3JIMYHBIX MO3MIMOHHBIX CHCTEMax
CUHCIICHUS;

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMHU: KOMILIEKCHOE YUCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEN, MPEJCTABIATh KOMIUIEKCHBIC YHCIa B
anreOpanyeckod W TPUTOHOMETPUYECKOH (opme, BBIMONHATH apU(PMETHUECKUE OINepalud ¢ HUMHU W H300pakaTh Ha KOOPJMHATHOU
IUIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:



CBOOOJIHO OINEPUPOBAThH MOHATUAMU: HUPPALMOHAIbHbIE, TIOKAa3aTelbHbIE U JOrapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh UX PEIEHHsS C
IIOMOIIBIO PABHOCWIIBHBIX IIEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHATh HEOOXOAUMbIE (OPMYJIbI AJIS PELICHUsS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMH: CHUCTEMa M COBOKYMHOCTh YpPaBHEHHH M HEPaBEHCTB, PAaBHOCUJIBHBIC CHCTEMBI M CHCTEMBI-
CIICZICTBUS, HAXOAWTh PEIICHHS CHCTEMbl M COBOKYIHOCTEH pPalMOHAIBHBIX, HPPAIHMOHAIBHBIX, IOKA3aTEIbHBIX W JIOrapu(PMHUECKUX
YPaBHEHHUI U HEPABEHCTB;

pelaTth paluoOHalbHbIE, UPPALMOHANbHbIE, MMOKa3aTelIbHbIE, JOrapu(pMUUECKUe U TPUTOHOMETPHUECKUE YpAaBHEHMsS U HEPaBEHCTBA,
COJIeprKalIie MOAYJIH U IapaMETPBL;

NPUMEHSTH rpauuecKrue METOIbI IS PEUICHUs] ypaBHEHUH 1 HEPABEHCTB, a TAKXKE 33/1a4 ¢ TapaMeTpamu;

MOJICJIUPOBATh pealibHble CUTYallMU Ha S3bIKE aareOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBUIO
3aJa4u, UCCIIEJ0BATh IIOCTPOCHHBIE MOJIENIN C UCIIOIB30BAaHUEM allapara ajare0pbl, UHTEPIPETUPOBATh MOTYYEHHBINH pe3ysbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH IpapuKy KOMIO3UIMH (PYHKIMN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB KOMIO3ULIMU ABYX (YHKIUI;

CTPOUTH TeoMeTpHUeckre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIUHATHOM MIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTHh QYHKIUU JJI1 MOJICIMPOBAHUS U UCCIIEI0OBAaHUS pPEabHbBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOHYIO JUISl HCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoJIblIee U HAaMMEHbIlIee 3HauUeHHs (PYHKIIMHM HENPEepbIBHON Ha OTPE3KE;

WCIIOJIB30BaTh MPOU3BOJHYIO JUIA HAXOXKJICHUS HAWIY4IIero peuieHus B NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX,
3ajadax, JAJIs ONpeesIeHUs] CKOPOCTH U YCKOPEHHMsI ITpolLecca, 3alaHHOro (hopMysIon WiIn rpapuKoM;

CBOOOJTHO ONIEPHPOBATh MOHATHAMHM: MEPBOOOPA3HAs, ONpPeNeIEHHBI UHTErpall, HAXOIUTh MEePBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUHI 1
BBIYUCIIATH MHTErpall o ¢popmyne Hetorona-Jleitbuuna;

HAXOJUTh IJIOLIAAN MIIOCKUX GUTYp U 00BEMBI TN ¢ TOMOIIbIO UHTETpaa,;

UMETh MPEJCTaBIIEHNE O MaTEMaTHYECKOM MOJEIMPOBAHUH Ha IPUMeEpe cocTaBieHus TuddepeHIMaTbHbIX ypaBHEHUI;

pelath NPUKIATHBIE 337auyd, B TOM YHCJE COLHATbHO-IKOHOMHUYECKOTO0 M (PU3MUECKOro XapakTepa, CPeJCTBAMU MaTeMaTHYECKOTO
aHanu3a



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3iejioB H TeM NIPOrpPaMMbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHOX€ECTBO NEUCTBUTEIBHBIX YACEN. bubnmorexa LIOK https://m.edsoo.ru/7f419d08
1 MHorounensl. PanroHansHbIe ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX YPaBHEHUN
5 ®yukuuy 1 rpaduku. CreneHHas GpyHKus ¢ 12 1 Bu6mmorexa LIOK https://m.edsoo.ru/7f419d08
LEJIBIM TOKa3aTelleM
3 ApudmeTrndeckunii KOpeHb N-0M CTENEHN. 15 1 bubaunorexa [IOK https://m.edsoo.ru/7f419d08
HppaunoHanbHble ypaBHEHUS
4 IToxasarenbnas Gynkuus. [Toxasarensnbie 10 1 Bubmoreka ITOK https://m.edso00.ru/7f419d08
ypaBHEHHS
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 1 Bu6moreka [IOK https://m.eds00.ru/7f419d08
ypaBHEHHS
bub6mmoreka [{OK https://m.edsoo.ru/7f419d08
6 TpuronomeTpruyeckue BbIpaXKEHNS U ypPaBHEHUS 22 1
7 ToCIe/IOBATEBHOCTH 1 IPOIPeCCHE 10 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
g Hempepsisabie dysicmm. [TponssoHas 20 1 bubmmoreka [{OK https://m.edsoo.ru/7f419d08
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALUSA 5 0 bubmuoreka [{OK https://m.edsoo.ru/7f419d08
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosaunuyecTBO 4acoB
Ne JuaekTpoHHbIe (UU(poBbHIE)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KoHnTtpoJbHbIe
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTshI
Hccnenosanue GyHKIuii ¢ MOMOMIBIO 29 1 bubnunorexa LIOK https://m.edsoo.ru/7f419d08
MIPOU3BOIHOMN
Teproopashas H HETErpAT 12 1 bubnmrorexa LIOK https://m.edsoo.ru/7f419d08
I'paduxy TpUronoMeTpuYecKux QyHKIHM. 14 1 Bbubnuorexa IOK https://m.edso0.ru/7f419d08
TpI/IFOHOMeTpI/I‘ICCKI/IC HCPaAaBCHCTBA
HppaunoHasibHbIe, TOKa3aTeIbHBIC 1 24 1 bubnunorexa [IOK https://m.edsoo.ru/7f419d08
norapu(MUUEeCKre HEPABEHCTBA
KOMILICKCHELE WG 10 1 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
e — 10 1 bubnuoreka IIOK https://m.edsoo.ru/7f419d08
CucreMbl pallMOHAIBHBIX, HPPAIMOHATILHBIX 12 1 bu6nuoreka IIOK https://m.edsoo.ru/7f419d08
IIOKA3aTCJIIbHBIX U JIOFapI/I(bMI/IquKI/IX ypaBHeHI/Iﬁ
R —— 16 1 bubmmoreka [{OK https://m.edsoo.ru/7f419d08
[Tosropenue, 0600IEHHE, CHCTEMATH3AIIIS 16 0 Bubmorexa LIOK https://m.edsoo.ru/7f419d08

3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8
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CBs13b ¢ MpOrpamMmoii BOCHUTAHUSI

Peanuzanus memarorudeckuMu pabOTHUKAMH BOCHHUTATENBHOIO MOTEHHIHANA YPOKOB (y4eOHOTO
[IpeaMeTa) IPEATOoaraeT CIeAyIOIIee:

YCTAaHOBJIEHHWE  JIOBEPUTENBHBIX  OTHOILIEHUH  MEXAy Y4YMTElIeM UM €ro yuYeHUKaMy,
CIOCOOCTBYIOIIMX IO3UTHMBHOMY BOCHPHSITHIO yyalluMHCs TpeOOBaHMH M TPOChO  yduTens,
IIPUBJICYCHNIO UX BHUMAHUS K 00CYXaeMOH Ha ypoke MH(opMaIyy, akTUBU3alMU UX I03HABATEIbHOM
JEeSTENBHOCTH;

No0yXIeHHE IIKOJIBHUKOB COOMIOJATh Ha YpOKE OOIICHpPHUHATHIE HOPMBI IOBEAEHHS, IpaBuiia
OOIIEHUs] €O CTapIIUMH (YYUTENSIMH) M CBEPCTHHKaMH (IIKOJIBHUKAMH), TPHHLIUIBI Y4eOHOI
JUCLUIUIMHBI U CAMOOPTaHN3aliHY;

IPUBJICYCHNE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMbIX Ha YPOKax SIBJICHMH,
opraHmzanus ux pabOThl € TMONy4aeMoW Ha YpOKE COLUMaIbHO 3HAuMMOW uWHpoOpManuen —
WHULUUPOBAHUE €€ 00CYXKIEHHS, BbICKa3bIBAHMSI YHALIMMUCS CBOETO MHEHHS 110 €€ MOBOY, BEIPAOOTKU
CBOETO K HEll OTHOIIICHUS,

WCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXHOCTEH COIEpaHMs Y4YeOHOro mpeaMeTa depes
JEMOHCTPALMI0 JETSAM IPUMEPOB  OTBETCTBEHHOIO, TIPAXTAHCKOTO IIOBEACHUS, IPOSBICHUS
YEIJIOBEKOJIIOOUS U I0OPOCEPACYHOCTH, Yepe3 MoA00p COOTBETCTBYIONIUX TEKCTOB JJIs YTCHUS, 3a1a4 JJIs
peleHus, TpoOJIEMHBIX CUTYalUi Ui 00CYKICHHS B KJIacce;

NpUMEHEHHE Ha YPOKE HMHTEPaKTHBHBIX (opM pabOThl ydYalMXCs: HHTEJJICKTYyalbHBIX HIP,
CTUMYJHPYIOIIUX [TO3HABATENbHYI0 MOTHUBAIMIO IIKOJIHHUKOB; TUAAKTHUECKOTO TeaTpa, I/l MoJyuyeHHbIe
Ha ypOKe 3HaHUS OOBITPBHIBAIOTCS B T€aTPajbHBIX NOCTAHOBKAX; JUCKYCCHH, KOTOpBIC AIOT YHaIlIUMCS
BO3MOXHOCTbH MPHOOPECTH OIBIT BEACHUSI KOHCTPYKTHBHOTO JTUAIIOTa; TPYNIIOBOK pabOoThl WiH paboTHl B
napax, KOTOpbI€ y4aT IIKOJFHIUKOB KOMaHAHOM paboTe U B3aUMOACHUCTBHIO C IPYTUMH JEThMU;

BKJIIOYEHHE B YPOK WIPOBBIX HPOLEAYP, KOTOPbIE IMOMOIalT MOJAEPKaTb MOTHBALMIO AETEH K
MIOJIyUYEHHUIO 3HAHWM, Hala)XKUBAaHWIO IMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B Kjlacce, MOMOTaloT
YCTaHOBJICHHIO OOPOKeNIaTeNIbHOM aTMOCc(hephl BO BpeMsl YpOKa;

opranuzanus nedcTBa MOTUBUPOBAHHBIX M APYTUPOBAHHBIX YUalIUXCs HAll MX HEYCIEBAIOIIMMHU
OJHOKJIACCHUKAMH, JAIOIIEro IIKOJbHUKAM COLHMAJIbHO 3HAYMMBIA OMNBIT COTPYAHUYECTBA U B3aUMHOM
MTOMOILIY;

WHUIIMMPOBAHUE W TIOJJIEP)KKa MCCIEIOBATENIbCKOM JEeATENIbHOCTH IIKOJBHUKOB B paMKax
peanu3anuy UMH UHIUBHIYAIbHBIX U IPYIIIOBBIX UCCIEI0OBATENbCKUX IPOEKTOB, YTO JACT LIKOJIbHUKAM
BO3MOXXHOCTh TPHOOPECTH HABBIK CAMOCTOSITENIHOTO PEIICHUS TEOPETHUECKOW IMPOOJIEeMBI, HAaBBIK
TeHEepUPOBaHUs U 0popMITeHHsI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTO OTHOIICHHS K YYXKHM UCSM,
opopmieHHBIM B paboTax JApPYrMX HCClefoBarenel, HaBbIK IMyOJIMYHOrO BBICTYIUICHHS Mepex
ayIUTOpHEN, apTyMEHTHUPOBAHMS U OTCTAaUBAHUsI CBOEH TOUKH 3pEHUS;

co3zaHue THOKOM M OTKPBITOH cpeapl OOydeHHMS M BOCHHMTAHHS C HCIIOJIb30BAHUEM TaKETOB,
OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB, CHCTEM YIPABJICHUS TIO3BOJSIET CO3/aTh YCJOBUS JUIS
peanuzanuu npoBo3srnamenHsix  FOHECKO Begymmx npuHiuno o6pasoBanus XXI|  Beka:
«oOpa3oBaHHe ISl BCEX», «00pa3oBaHUE 4epe3 BCIO KHU3Hb», 00pa30BaHUE «BCETNa, BE3[e M B J000€
Bpems». Y oOydaromumxcs pa3BUBAIOTCA HABBIKA COTPYIHWYECTBA, KOMMYHHKAIIWW, COIHAIHHON
OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHUYECKH MBICIHTB, ONIEPATUBHO M KaYECTBEHHO peIlaTh MPOOJIeMBI;
BOCIHTHIBAETCS LIEHHOCTHOE OTHOILIEHUE K MUPY;

npoBeJieHHe B 00IIe00pa3oBaTeNbHBIX Opranu3anusx PecrmyOnuku KpbiM eIWHBIX yYpOKOB B
pamkax Kanennmaps o0pa3zoBaTesbHBIX COOBITHH, TPUYPOUYEHHBIX K TOCYAapCTBEHHBIM W HALIMOHAIBHBIM
npa3aauKaM Poccuiickoit @exeparyn, MaMATHBIM JaTaM U COOBITHAM POCCUHCKOM UCTOPUH M KYJIBTYPHI,
B TaKKe MOCBSILEHHBIX TaMATHBIM JaTaM B uctopun PecriyOnuku Kpbim.



YUYEBHO-METOJUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Marematuka: Anrebpa 1 Hadajia MaTemMaTudeckoro anainusa. 10 kmace: yue0. J{s
o0meobpaszoBar. opranu3aiuii: 6a3oBbeii 1 yriryosn.yposau/[C.M. Hukonbsckuii u nip.]. —
M.:Ilpocsemienue, 2014. — 431 c.

* Maremaruka: Anrebpa u Hadajla MaTeMaThudeckoro ananusa. 11 kmacc: yueo. Jlms
o0mieoOpa3oBar. opranuzanuii: 6a30BbIii U yriayo:n.yposau/[C.M. Hukonbsckuii u ap.]. —
M.:IIpocBenienue, 2014. — 431 c.

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
http://mathnet.spb.ru/
http://www.problems.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmoreka [{OK https://m.edsoo.ru/7f419d08

Enunas xomrekius LudpoBeix o6pasoBaTenbHbIX pecypcos - http://school-
collection.edu.ru/catalog/rubr/?subject[0]=17

Peectp npumepHbIX 00pa3oBaTelbHBIX IIporpamm - https://fgosreestr.ru/

Koncrpykrop pabounx nporpamm - https://edsoo.ru/

http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



https://m.edsoo.ru/7f419d08
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://fgosreestr.ru/
https://edsoo.ru/

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

IMPUJIOKEHHUE 1

11 KJIACC
N KonuuectBo  Jlara Hdara
;') Tema ypoka 4acoB M3ydeHHusl ~ M3yYeHHs
o o mjany 1o ¢gakry

1 [IprMeHeH e POU3BOIHOMN K HCCICIOBAHHIO 1 02.09.24
(yHKIHMI HAa MOHOTOHHOCTD M 3KCTPEMYMBI R

’ [IprMeHeH e TPOU3BOIHON K HCCIIEIOBAHUIO 1 03.09.24
(GyHKIHIT HA MOHOTOHHOCTD U 9KCTPEMYMBI o

3 [IprMeHeH e TPOU3BOIHOMN K HCCICIOBAHHIO 1 05.924
(YHKIMI HAa MOHOTOHHOCTD M SKCTPEMYMBI o
[IprMeHeH e POU3BOIHON K HCCICIOBAHHIO

4 (yHKIMI HAa MOHOTOHHOCTbD M 3KCTPEMYMBI L 06.09.24
[IprMeHeH e IPOU3BOIHOMN K HCCIIEIOBAHMIO

> (GyHKIHIT HA MOHOTOHHOCTD ¥ 9KCTPEMYMBI 1 09.09.24

6 [IprMeHeH e POU3BOIHON K UCCIICTOBAHHIO 1 10.09.24
(YHKIMI HAa MOHOTOHHOCTD M SKCTPEMYMBI

7 Haxox/eHue HanOOIIbIIEro U HAMMEHbBIIETO 1 1.09.24
3HAYCHHS HETIPEPBIBHOW (QYHKIIMU HA OTPE3KE R

3 Haxosxienne HanGoIbIero i HaMEHbBIIErO 1 1 ”
3HAYCHUS HEMPEPHIBHON (DYHKIIMH Ha OTPE3KE 3.09

9 Haxosx/eHuie HanOOIIbIIEro U HAUMEHbBIIETO 1 16.09.24
3HAYEHHUs HENPEPBIBHOM (QYHKIIMK HA OTPE3KE R

10 Haxox/ieHie HanOOIbIIEro U HAaWMEHbBIIETO 1 17.09.24
3HAYEHHs] HEMPEPHIBHOM QYHKIMU HA OTPE3Ke R

1 HaxosxieHne HanGoIbIIero 1 HaMEHBIIETO L 1 "
3HAUYCHUS HEMPEPHIBHON (DYHKIIMH HA OTPE3KE 9.09.

12 Haxox/ieHuie HanOOIIbIIEro i HAaWMEHbBIIETO 1 20.09.24
3HAYEHHs] HEMPEPHIBHOM QYHKIMU HA OTPE3Ke R
[IprMeHeH e TPOU3BOIHOMN ISl HAX 03K ICHUSI

13 HAUITYYIIEr0 PEIICHNs B IPUKITAHBIX 33/1a9ax L 23.09.24
IIpuMeHeHne MPOU3BOHON I HAXOKICHUS

14 HAWTYYIIEro PEHICHUs! B TIPUKJIAIHBIX 3aa9ax 1 24.09.24
[IprMeHeH e TPOU3BOIHOMN IS OTIPE/ICIICHHS

15 CKOpPOCTH M YCKOPEHUS IIpoliecca, 3aJaHHOIO 1 26.09.24
dbopmyroit uin rpaguKoM
[IprMeHeH e TIPOU3BOIHOM IS OTIPE/ICIICHHS

16 CKOPOCTH M YCKOPEHUS MPOILIECCa, 3aJaHHOIO 1 27.09.24




bopmynoit unu rpaduxkom

17 Komnosumus ¢pyHkumii 30.09.24

18 Kommozunus ¢pyHKIui 01.10.24

19 Kommozunus ¢pyHKIui 03.10.24
['eome eckue 00 eHuil

20 OMETpHUY CISH o0Opa3bl ypaBHEHHI Ha 04.10.24
KOOPJMHATHOM IJIOCKOCTH

21 FGOMeTqueafne o0Opa3sl ypaBHEHHIA Ha 07.10.24
KOOPJMHATHOH TIOCKOCTH
K 6ota: "Uccne e

99 OHTpOJ:I’BHaﬂ pabota: "Hccn I[OBanI/I 08.10.24
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"
ITe 0 € CBOH

93 pBOOOpa3Hasi, OCHOBHOE CBOWCTBO 10.10.24
epBOOOPa3HBIX

24 [lepBooOpa3HbIe AeMeHTapHBIX (DYHKITHIA. 11.10.94
[IpaBwmita HaXOXACHUS TEPBOOOPA3HBIX
I1 0 .

o5 €pBOOOpa3HbIE AJIEMEHTAPHBIX (YHKITHIA 14.10.24
[TpaBwmita HaXOXACHUS TEPBOOOPA3HBIX

26 Nurterpan. ['eoMeTprdecKuii CMBICT HHTErpaia 15.10.24

27 Breruncienue onpeﬂenéimoro HWHTErpaia 1o 17.10.24
dopmyne HeroroHa-Jleiibauia
B N

08 BIYUCIICHUE onpeﬂeneimoro WHTETpasa mno 18.10.24
dbopmyne Hetorona-Jleitbnuia

29 HpPIMGHGiIHG WHTETpaJIa I HAaXOXKICHUS 21.10.24
IomIaied WIoCKux Guryp

30 HpI/I}VIeHCHI/Ie WHTETpaJIa I HaXOXKICHUS 22.10.24
00BEMOB reOMETPUYECKHUX TEI
I .

31 pI/IMepLvaeI_HeHI/II/I nuddepeHIanTbHbIX 24.10.24
ypaBHEHUU
[Ipnme CIICHU epeHLHall

39 pum pI)va meHui auddepeHnnaTbHbIX 01.10.24
ypaBHEHUU
MaremaTHuecKkoe MOJISITHPOBAHIE PEATbHBIX

33 MIPOIIECCOB € TOMOIIBIO AU(PEepeHINATHHBIX 24.10.24
ypaBHEHU U
K 6ota: "1 0

34 OHTpOJ'HT'HaSI pabota: "[lepBoobpazHas u 25.10.24
UHTETpal
T .

35 pUrOoHOMeTpHYecKre (PYHKIIMHU, KX CBOMCTBA 05.11.24
u TpaduKu
Tpuronome €CKHe CBOMCTBA

36 pUTOHOMETpUYECKHe (DYHKITUU, KX CBOWCTB 07.11.24
u rpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 08.11.24




u rpaduku

Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA

38 11.11.24
u rpaduku

39 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA 12.11.24
u rpaduku
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € MOMOLIBIO TPUTOHOMETPUUECKOM 14.11.24
OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 ypaBHEHUH € TOMOIIBIO TPUTOHOMETPUYECKON 15.11.24
OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH € TOMOIBIO TPUTOHOMETPUYECKON 18.11.24
OKPYKHOCTHU
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YPaBHEHUI € TOMOILbIO TPUTOHOMETPUUYECKON 19.11.24
OKPYKHOCTHU

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 21.11.24

45 Pemienue TpuroHoMeTpuYECKUX HEPABEHCTB 22.11.24

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 25.11.24

47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 26.11.24
KonTtponpnas pabdora: "I'paduku 28.11.24

48 TPUTOHOMETPHUYECKUX (QYHKINH.
Tpuronomerpuueckne HepaBeHCTBa"

49 OcHOBHBIE METO/IbI PELLIEHNUs TOKa3aTEIbHbBIX 29.11.24
HEpPaBEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS] TOKa3aTEIbHbIX 02.12.24
HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLIEHNUS TOKa3aTEIbHbBIX 03.12.24
HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHNUs TOKa3aTEIbHbBIX 05.12.24
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pELICHUS 06.12.24
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS 09.12.24
Jorapu(MUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELIECHHUS 10.12.24

Jorapu(MUUECKIX HEPABEHCTB




56 OCHOBHBIE METO/IbI pELICHUS 12.12.24
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS UPPATUOHAIBHBIX 13.12.24
HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIbHBIX 16.12.24
HEPaBEHCTB

59 OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMTOHATIBHBIX 17.12.24
HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIbHBIX 19.12.24
HEPaBEHCTB

61 I'padpuaeckue MeToBI peIICHUS 20.12.24
MUPPALMOHAJIBHBIX YPABHEHUN

62 ['paduueckue MeTo b1 peI_HteI/ISI 53.12.24
UPPaLMOHATILHBIX YPABHEHUM

63 ['padmyeckue MeToabI penieHH;I 24.12.24
MOKa3aTeJIbHbIX YPaBHEHU

64 ['padmyeckue METOABI peLIeHHs 26.12.24
MOKa3aTeJIbHbIX HEPABEHCTB

65 ['paduueckue MeToabl pemerm 2712.94
norapu(pMHUECKUX YpaBHEHHMA

66 ['padmyeckue METOABI pelIeHHs 28.12.24
jorapu(pMUUECKUX HEPABEHCTB

67 ['paduueckue MeTOAbI peLICHUS 13.01.25
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue MeToabl pereHus

68 MOKa3aTEeIbHBIX U JIOTApUPMUIECKUX 14.01.25
YpaBHEHUN
I'paduueckue MeTObI pelIeHus

69 MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX 16.01.25
ypaBHEHUH
I'paduueckue MeTObI pelIeHus

70 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 17.01.25
HEPABEHCTB
['padmyeckue MeTOAbI peLIeHUs

71 NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX 20.01.25
HEPABEHCTB
KonTponbhas pabota: "UppanuoHanbHele,

72 MoKa3aTelbHbIe U JIorapupMuueckue 21.01.25
HepaBeHCTBA"

73 KowmmiekcHbie uncia. Anrebpandeckas u 23.01.25




TpUrOHOMETpHUecKast pOpMBI 3arnucu
KOMIIJIEKCHOT'O 4nCia

KomrmuiekcHbie uncia. Anredbpandeckas u

74 TpUrOHOMETpHUYecKast (HOpMBI 3arnucu 24.01.25
KOMIUIEKCHOTO YHciia
Apudmernyeckue orepanui ¢ KOMIDIEKCHBIMU

75 puch patt 27.01.25
quciIaMu
Apudmernyeckre orepanuy ¢ KOMILNIEKCHBIMU

76 puc patl 28.01.25
YUCIIaMU
N3o0pakeHne KOMIUJICKCHBIX YHCel Ha

77 y 30.01.25
KOOPJMHATHOH TIOCKOCTH
H300paxkeHne KOMIUIEKCHBIX YHCET Ha

78 P g 31.01.25
KOOPJIMHATHOM TIJIOCKOCTH
dopmyna Myaspa. KopHu n-oii creneHu us

79 pMyta Viyarpa. ROp 03.02.25
KOMILIEKCHOTO Yuciia
dopmyna Myaspa. Kopau n-oii crenenu us

80 pMy’ta Alyarpa. [Op 04.02.25
KOMILJIEKCHOTO YHciia
[IpuMeHeHne KOMIUIEKCHBIX YMCEI IS

81 penieHus: GU3NIECKUX ¥ TEOMETPUUSCKHUX 06.02.25
3amay

82 KonTponpHas padora: "KomriekcHbie yrcina' 07.02.25

83 HatypanbHble u 1enbie yrcia 10.02.25

84 HatypanbHble U 11en1ble ynciia 11.02.25
[IpuMeHeHrEe TPU3HAKOB AETUMOCTH LIETBIX

85 P P A t 13.02.25
yucel
[TprMeHeHne IPU3HAKOB IEJIMMOCTH IEJIBIX

86 P p s H 14.02.25
qucel
[IpuMeHeHrE TIPU3HAKOB AETUMOCTH LIETBIX

87 P p A t 17.02.25
gucern: HOJI u HOK
[IpuMeHeHrEe TPU3HAKOB AETUMOCTH LIETBIX

88 P p A t 18.02.25
gucen: HOJI u HOK
[TprMeHeHne IPU3HAKOB IEJIMMOCTH IEJIBIX

89 P p g 20.02.25
YHUCEIl: OCTATKH IO MOIYJTIO
[IpumeHeHnE IPU3HAKOB JEIUMOCTH IEIBIX

90 P P A i 21.02.25
YHCeN: OCTATKU MO0 MOIYJITIO
[TprMeHeHHEe TPU3HAKOB JCITUMOCTH IIEITBIX

91 Yyuces: alroput™ EBKiMaa s pemeHust 3a1a4y 25.02.25

B IICJIBIX YHCJIaxX




92 KonTponbnas pabota: "Teopus mensix yncen” 27.02.25
CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
93 YIHOCTE YD 28.02.25
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CII€ACTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
94 YIHOSEL Y 01.03.25
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CII€ACTBUS
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
95 AP . 03.03.25
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
96 ARP ) 04.03.25
COBOKYITHOCTEH MPPALMOHAIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
97 ARP . 06.03.25
COBOKYITHOCTEH IOKa3aTeJIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
98 ARP . 07.03.25
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHI
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 OARID . 11.03.25
COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHUII
OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
100 ARP . 13.03.25
COBOKYITHOCTEH JIorapu()MUUYECKUX YpaBHEHUI
IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbBIX
101 . VISP 14.03.25
oOnacTell HayKu U pealbHOM KU3HH,
MHTEPIpPETaNs OTYICHHBIX PE3yIbTaTOB
IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbBIX
102 . VISP 15.03.25
oOnacTell HayKu U pealbHOM KU3HH,
MHTEPIPETANs TIOTYICHHBIX Pe3yIbTaTOB
[TpruMeHeHNnEe HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbBIX
103 . ISP 17.03.25
oOnacTell HayKu U pealbHOM )KU3HH,
MHTEPIPETANHs OTYICHHBIX Pe3yIbTaTOB
Konrponsnas pabora: "Cucrembl
AIIMOHAJIBHBIX, HPPALIMOHAIBHBIX
104 P > PP 20.03.25
MIOKa3aTeIbHBIX U JIOTApU(PMUIECKUX
ypaBHEHUI"
105 PanmonanpHble ypaBHEHHUS ¢ TapaMeTpaMHU 21.03.25
106 PanmoHansHbIE HEPABEHCTBA C TapaMeTpaMu 22.03.25
107 PannonanbHble cucTeMBl ¢ TapaMeTpaMu 24.03.25
HppaunoHanbHble ypaBHEHUs!, HEPABEHCTBA C
108 PP P > HEP 25.03.25
napameTpamu
109 HppanmoHanbHble CUCTEMBI C TapaMeTpaMu 27.03.25
110 Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA C 28.03.25




napaMeTpamu

111 [TokazaTenbpbHBIE CHCTEMBI C TTAapaMETPaMHU 07.04.25
JlorapudMudeckre ypaBHEHUsI, HEPABEHCTBA C

112 pucp P P 08.04.25
napaMeTpamu

113 Jlorapudmuaeckue CUCTEMBI C TapaMeTpaMu 10.04.25
TpuroHomMeTpuyYeCKHe ypaBHEHHS C

114 P P P 11.04.25
napaMeTpamMu
Tpuronomerpruueckre HEPaBEHCTBA C

115 P P P 14.04.25
napameTpamu
TpUTrOHOMETPHYECKHE CUCTEMBI C

16 P P 15.04.25
napameTpamu
[TocTpoeHue U HCClIe0BAHNE MAaTEMATHYCCKUX

117 MoJIeJIel peaIbHBIX CUTYAIMH C TTIOMOIIBIO 17.04.25
YPaBHEHHMIA C ITapamMeTpaMu
[TocTpoeHwue U KcciaeI0BaHNE MATEMATUIECKIX

118 MoJieJIel peallbHbIX CUTYallui C TTOMOIIBIO 18.04.25
CHCTEM YpPaBHECHUH C MapaMeTpamu
[TocTpoeHwue U KccaeI0BaHNE MATEMATUICCKIX

119 MOJIeJIel peaIbHBIX CUTYAIHI C TIOMOIIBIO 22.04.25
CHCTEM YpPaBHEHHUH C MmapaMeTpamMu
Koutponrsnas pabora: "3agaun ¢

120 P P A 24.04.25
napameTpamu
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS

121 pet e B 25.04.25
3HaHUU: "YpaBHEHHS
IToBTOpeHue, 0000IIEHNE, CUCTEMATHU3ALIUS

122 pet e B 28.04.25
3HaHui: "YpaBHEHHUS
[ToBTOpEHme, 0000IICHNE, CUCTEMAaTH3 IS

123 pet R e 29.04.25
3Hanuii: "YpaBueHust. CHCTEMbI ypaBHEHHI
[ToBTOpEeHme, 0000IICHNE, CUCTEMAaTH3 IS

124 pet Hen B 03.05.25
3HaHuii: "HepaBeHcTBa
IToBTOpeHue, 0000IIEHNE, CUCTEMATHU3ALIUS

125 pet : 05.05.25
3HaHui: "HepaBeHcTBa
[ToBTOpEHme, 0000IICHNE, CUCTEMAaTH3 IS

126 pet et i 06.05.25
3HaHui: "HepaBeHcTBa
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

127 pet HHEHHE, © o 08.05.25
sHanuii: "Tlpon3BoHas U e€ MPUMEHEHHUE
IToBTOpenne, 0000IIEHHE, CUCTEMATHU3ALIUS

128 pet THEHHE, © e 10.05.25
sHanwuii: "TIpon3BoaHast U € MpUMEHEHHE
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

129 P B t 12.05.25

3HaHui: "lIponsBoanHas u e€ npuMeHeHue"




[ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS

130 pet ) 1 13.05.25
3HaHuii: "MiHTerpat u ero mpuMeHeHHe

131 HOBTOPG'I'-II/IC, o6o61ileHne, cHUCTEMaTH3aIs 1 15.05.25
3HaHuil: "OyHKIUU

139 HOBToPe'I'{He, o6o61ileHne, cHUCTEMaTH3aIs 1 16.05.25
3HaHui: "OyHKIIUU

133 HOBTOPG'}'II/IC, O6O6I{IIGHI/IG, CHCTEMATH3AIIH 1 19.05.25
3HaHuil: "OyHKIUU

134 HOBToPe'I'{He, 000011eHHE, CHCTeMa:mauI/m 1 20.05.25
3HaHui: "OUHAHCOBas MAaTEMaTHKA

135 HOBToPe'I'{He, 0000111EHHE, CI/ICTCMa”VLII/ISaI_II/ISI 1 22.05.25
3HaHui: "OuHAHCOBas MaTEMaTHKA

136 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1 22.05.25
3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




IMPUJIOKEHUE 2

KpuTtepun n HOpMbI OlIeHKH 3HAHUI, YMEHUI M HABBIKOB 00Y4YAK0IIHXCS
no ajareope.

1. OuneHka yCTHBIX OTBETOB y4allIUXCS

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIV yJAIIUICS:

- IOJTHOCTBIO PACKPBUI COJIEpKAHUE MaTepraja B 00beMe, IpeayCMOTPEHHOM IPOTrPaMMOii;

- M3JIOXKWI ~ MaTepuajd  TpaMOTHBIM  SI3BIKOM B OMNpPENEJICHHOW  JIOTMYeCKOM
MOCJIeI0BATEIbHOCTH, TOYHO UCTIOJIB3YSl MATEMAaTUUECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- IPaBUJIHHO BBIMOJIHWII PUCYHKH, YEPTEKU, IPAPUKHU, COMMYTCTBYIOIINE OTBETY.

- MOKa3aJl yMEHUE WUIIOCTPUPOBATH TEOPETUUECKHUE TMOJIOKEHUSI KOHKPETHBIMU MTPUMEPaMH,
MPUMEHSTh UX B HOBOM CUTYaIlMH NPH BBIMOJIHEHUU MPAKTUYECKOTO 3aJaHMUS;

- MPOJEMOHCTPUPOBAJ YCBOCHHME paHEE HW3YYEHHBIX COMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTH U YCTOMYHBOCTH UCIIOJIB3YEMBIX YMEHUHN 1 HABBIKOB;

- OTBEYAJI CaMOCTOSATENILHO 0€3 HaBOJSALIMX BOIMPOCOB yuuTess. Bo3MoxkHBI OolHa — JABE
HETOYHOCTU TPH OCBEUICHHH BTOPOCTEINEHHBIX BOMPOCOB WM B BBIKJIAJKAX, KOTOPHIE YYCHHK
JIETKO MCIIPABHUII 110 3aMEUAHUIO YUUTEIS.

OTBeT olLleHUBACTCS omMemKoul «4», eciau OH YIOBIETBOPSET B OCHOBHOM TpeOOBaHUSM Ha
OIICHKY «5», HO TIPX 3TOM UMEET OJIMH U3 HEIOCTATKOB:

- B M3JIOKEHUM JIOMYIICHbl HeOOoNbIIne MpoOenbl, HE WCKa3HMBIINE MaTeMaTHYeCKOe
COJIep’KaHue OTBETA;

- JONyIIeHbl OIMH — JBa HeIOoYeTa IpPH OCBEIIEHUU OCHOBHOTO COJIEp’KaHUs OTBETa,
WCIIPaBJICHHBIE 10 3aMEYAHHUIO YUUTEJIS;

- JOmyIIeHbl ommnbka unu Oosiee ABYX HEIOYETOB IMPU OCBEIIEHUH BTOPOCTEHNEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABIICHHBIE 0 3aMEYAHHUIO YUUTEIIS.

Ommemka «3» CTaBUTCS B CIEAYIOLIUX CIyYasx:

- HETOJHO WMJIM HETOCJIE0BATEIbHO PACKPBITO COJAEPKAHWE MaTepuaia, HO MOKa3aHo odiiee
MMOHMMaHHE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, TOCTATOUHbIE JIs JAJIbHEHIIEr0 YCBOCHUS
nmporpaMMHOTO Matepuana (omnpeneneHHble «TpeboBaHMAMH K MaTEMaTHYECKON MOATOTOBKE
yUaIuXCa»);

- UMEJINCh 3aTPYIHEHHS WM JOIMYIICHBI OIIMOKW B ONPEACIICHUH TOHITHH, UCTIOIb30BaHUHU
MaTeMaTU4eCKOW TEPMHUHOJIOTHH, YEPTEKax, BBIKIAJKAX, HCIPABICHHBIE IIOCIE HECKOJIbKHX
HaBOJISIIIIMX BOIIPOCOB YUUTEIIS;

- YYEHHUK HE CHpPaBWICSH C NPUMEHEHHUEM TEOPUM B HOBOM CHUTyallUM TP BBIIOJHEHUU
MPAKTUYECKOTO 3aJIaHusl, HO BBIMIOJHUI 3aJlaHUs 005S3aTeIbHOTO YPOBHS CIIOXKHOCTH TIO JIAHHOU
TEME;

- TIPU U3JI0KEHUU TEOPETHUECKOTO MaTepuasa BBISBICHA HEAOCTaTOuHas C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOIIMX CIYy4asIX:

- HE PACcKpPBITO OCHOBHOE COZIEpKaHKHE y4eOHOTO Marepuana;

- OOHapyXeHO HE3HAHWE WJIM HETIOHMMAaHHWE YYEHHWKOM OOJbIIeH WM Haumbojee BaKHOU
4acTH y4eOHOTro Marepuana;

- JOMYIIEHBl OMIMOKK B OMNpPENCIICHWU TMOHSATHH, TMPU HCIOIB30BAHUU MaTeMaTHYeCKON
TEPMUHOJIOTHH, B PUCYHKax, 4epTekax WiIW rpadukax, B BBIKJIAJKAX, KOTOPhIE HE HMCIPABICHBI
MOCJI€ HECKOJIBKUX HABOASIIMX BOIIPOCOB YUUTENS.

Ommemxka «I» cTaBUTCA, €CIM: YYEHUK OOHApYXWJ IOJTHOE HE3HAHME U HETNOHUMaHHE
M3y4aeMoro y4eOHOro Marepualia Wi He CMOT OTBETUTh HHM Ha OJIMH U3 MOCTaBJICHHBIX BOMPOCOB
10 U3y4aeMOMY MaTepuay.



2. OueHKa nUCbMEHHBIX PadOm yHUauuxcs

Ommemka «5» cTaBUTCS, €CIIH:

- paboTa BBIMIOJIHEHA BEPHO U MOJHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHUHU PEIICHHS HET MPOOEIIOB U OIIHOOK;

- pelleHHue HE COJEPKUT HEBEPHBIX MATEeMAaTHYECKUX YTBEPXKIACHUM (BO3MOXHA OJHA
HETOYHOCTb, OIMCKA, HE SBIIAIONIASCSA CIEACTBUEM HE3HAHMWs WIM HENMOHUMaHUs Y4YeOHOro
MaTepuaia).

Ommemka «4» CTaBUTCS, €CIIH:

- paboTa BBINOJIHEHA MOJTHOCTHIO, HO 0OOCHOBAHMSI IIATOB PEIICHUS HEJOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBJUIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

- JIOMYIICHA OJIHA OIMOKA WJIM JIBa-TPH HEJ0UYETa B BBIKJIAJKAX, PUCYHKAX, YEPTEKAX WIN
rpadukax (€ciim 3T BUJIbI padOTHI HE SBIISTUCH CIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

- BBIIIOJIHEHO 0€3 HEeJ0YETOB HE MEHEE 4 3aJaHui.

Ommemka «3» CTaBUTCS, €CIIH:

- IOMTYIICHBI 00JIee OHON OMMOKHU WM 0oJiee TPEX HEIOUETOB B BBIKJIAJKAX, USPTEIKAX HITU
rpadukax, HO YdYalluics BIaJeeT O0Os3aTEIbHBIMH YMEHUSMU [0 TpoBepsieMod Teme; 0e3
HEJI0YETOB BHITIOJTHEHO HE MEHEE MTOJIOBUHBI PA0OTHI.

Ommemka «2» CTaBUTCS, €CIIH:

- JIONYIIEHBI CYIIECTBEHHBIC OIIMOKHW, IIOKA3aBIIWE, 4YTO Y4YAIIUHCAd HE BIaJIeeT
00s13aTeTbHBIMA YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe;

- MPABWJIBHO BHITIOJIHEHO MEHEE TTOJIOBUHBI PAOOTHI

Ommemka «1» cTaBUTCS, €CIIH:

paboTta moka3zana MOJIHOE OTCYTCTBHE Yy YdYalllerocs 00s3aTeNIbHbIX 3HAHUM U YMEHHUU 110
MIPOBEPSIEMOM TeME WM 3HAYUTEIbHAS YacTh pa0OTHI BHITIOJHEHA HE CAMOCTOSTEIIBHO.












