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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no Anrebpe W HavallaM aHaju3a Ha YpPOBHE CPEAHEro OOIIEro
oOpa30oBaHUsI COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO 00I1ero o0pa3oBaHus,
npeacrabieHHbix B @PI'OC COO, Ha ocHOBe (eaepaibHOM paboydeld mporpaMmbl
BOCIIMTAHUS U ¢ yYETOM KOHLIETILIMH MPENoAaBaHus yueOHOro npeamera « Anredpa
Y Haudaljla aHaJin3a» B o0pa3oBaTeIbHbIX opranu3anusax Poccuiickoit @enepaiuu, a
TaKXe:

— @enepanpHOTO 3aK0HA OT 29 mexadps 2012 1. Ne 273-D3 «O6 obpazoBaHum B

Poccuiickon @enepaunm»;

— denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAAPTa CPETHETO
oO1iiero odpazoBanus (yTB. mpukazoM MunoOpHayku Poccuu ot 17 mas 2012 1. No
413) (manee — ®I'OC COO);

— npukaza Munnpocsenienust Poccun ot 12 asrycra 2022 r. Ne 732 «O BHeceHHHN
U3MEHEHU B (enepanbHbIi TOCYIapCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT
cpenHero oOuiero oOpa3oBaHMs, YTBEPKIAEHHBIM MpHKa3oM MuHHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 masg 2012 r. Ne 413»);

— denepanpHOll 00pa30BaTENIbHON MPOTrpaMMbl CPEAHETO OOILIEro 00pa30BaHUsA
(ytB. mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 371) (nmanee —
®OII COO);

— @enepanpHO pabouelt MporpaMMbl CpeHEero 001Iero oopa3oBaHus y4eOHOTO
npeaMmera «Anrebpa U Havana aHanuzay (yriryOJ€HHbIH ypoBeHb) (manee — OPII
COO);

— npukaza Munnpocsenienust Poccuu ot 21 despana 2024 r. Ne 119 «O BHecenuun
n3MeHeHui B ipuiiokeHust Ne 1 u Ne 2 k npuka3zy MuHHCTEpCTBa TPOCBEIICHUS
Poccuiickoit ®eaepauun ot 21 ceHTs10psa 2022 r. Ne 858 «O06 yTBepkaeHUU
dbenepabHOTO TIepedHs YYEOHHKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MIPU
peann3anyy UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHbIX
porpamMM Ha4aJIbHOTO 00I1Ier0, OCHOBHOTO OOIIIETO, CPEHEr0 00IIero
o0pa3oBaHMs OpraHU3aLUIMHU, OCYIIECTBISIOIIMMHI 00pa30BaTEIbHYIO
NEeSATEIbHOCTh U YCTAHOBJICHHSI MPEJIEBHOTO CPOKA UCIIOIb30BAHUS UCKITFOYEHHBIX

y4eOHUKOBY;

- YueOHoro miana cpeanoro oomiero oopazosanus 'OCYJAPCTBEHHOI'O
BIODKETHOI'O OBIIIEOBPA30OBATEJIbBHOI'O YUPEXIEHUA «CPEJIHAA
TKOJIA «HEBCKASI» TOPOACKOI'O OKPYT'A MAPUVYIIOJIb»
JIOHELIKOU HAPOJTHOI PECITYBJIUKH Ha 2024- 2025 y4e6Hblit Tos (B
COOTBETCTBHH C NMpuKa3zoM MunucTepcTBa npocsemieHus: PO ot 18.05.2023 «O6



yTBEpXKACHUH (DeIepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
CpeaHero oo1Iero oopa3oBaHus»);

- VYcraBa I'OCYIAPCTBEHHOI'O BIO/PKETHOI'O
OBHIEOBPA3OBATEJIBHOI'O VUPEXJIEHUA «CPEIHAA HTIKOJIA
«HEBCKASI» TOPOJICKOI'O OKPYI'A MAPHUVYIIOJb» JIOHEIIKOM
HAPOJTHOM PECITYBJIMKMU (HoBas penaxims), yTB. [IpukazoM MuHHCTEpCTBA
obOpazoBanus u Hayku JloHeukoit Hapomuoit PecryOmumku ot 21 urons 2024r.
No432

VYuebnsiii kKypc «Anrebpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOuiero oopa3oBaHWS,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUnBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, & C IPYTroi CTOPOHBI, (hOpPMHUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0ydaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UMKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJs JajbHEWIIEro oopa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMH anreOpbl M MaTEeMaTHUeCKOTO aHalu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xoxe u3yuenusi yueOHOro kypca «Ainredpa v Havajla MaTeMaTH4eCKOro
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/1ad,
CaMOCTOSITENIFHOTO TOCTPOCHUSI MaTEMaTUYECKUX MOJIEICH peallbHbIX CUTYalUH,
UHTEPIIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00amaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIHAIIOM,
KOTOpPBI peanmu3yeTcs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMUPOBAHHIO HAYYHOIO MHMPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOit

JEATEeIbHOCTH, TpeOyloled MNpPOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
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CaMOCTOATEJbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIn3a JEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOIIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUKCIEHU», « DyHKINU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA H3Y4aroTCsd Ha IPOTSDKEHHM [JBYX JIET
oOyueHHUs Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JIpyr Apyra W MOCTENEHHO HAChIAsACh HOBBIMU T€MaMH W pazjenamu. J[aHHBIN
y4eOHBI KypC SBJISIETCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBeAUHSET B cele
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTHYECKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBIAJIEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BAaTEIbHO (hOopMUpYyETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYH0 MOJIEIb peajJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NP U3YYEHUU y4eOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENLHO C(HOPMYITMPOBAHHON MaTeMaTUYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOAUMYECKass JMHUA «YUucna ¥ BBIYMCICHHS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHUM, BKIIIOUAIOMIMX B Cce0s MCIOJIb30BAHUE PaA3JIMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYy4arolnMMCs MHOKECTBAa HaTypalbHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXIoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crnenuduueckre 3aJayd W ONepaluu: JeJeHHE Hallelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANbHBIX M HUPPAMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYyra HCHONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IMYHbIX 3a/1a4
dbopMupyeTcss IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ POJiH B
MOCTPOCHUU MOJIEJEeH PEeaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aLusl.



Jlunust «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOy4eHHsI Ha YPOBHE CpPEIHEro OO0IIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IIporpammbl IpeayCMOTPEHO pPEUIEHME COOTBETCTBYHOIMX 3amad. B
pe3yibpTaTe OoOydYarouidecss OBJAACBAIOT PA3JIUYHBIMM  METOJAMH  PEIICHUS
pallMOHANBHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUU, HEPAaBEHCTB M CHUCTEM, a TakKXe 3ajady,
cojepKaiux napameTpsl. [lomydyeHHbIEe yMEHHUS IIMPOKO HCIHOIB3YIOTCS MpPH
UCCJIEeNOBAHUM (DYHKIHMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conepkaTesibHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBITIOHATh  pacu€Ttel 1o  (opMynaMm, TpeoOpa3oBaHUsl  PAMOHATBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKKe BBIPAKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHui, pabOTBl C  CUMBOJBHBIMU  (opMamu,  MpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
S3bIKA HAYKH.

ConepxkatenbHo-MeToanueckass JuHUA «DyHKMU U rpaduKu» TECHO
MeperuieTaeTcss ¢ APYTUMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpaduKkoB, UCIONIb30BaHUE (QYHKIMN N7 PEIICHUs 3aa4d U3 APYruX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MAaTEMATHYECKUM aHAIN30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCJIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HaBBIKOB, IO3BOJISIIOIIMX BBhIpaXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpaduueckold M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMarMdyeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH IO (Guryp u oObEMBI TEN, HAXOAUTH CKOPOCTH H
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YCKOpeHHsl TiporieccoB. JlaHHas comep)katelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHUX MOJENeH peanbHBIX CHUTYaIuH,
MO3BOJISICT HAXOJWUTh HAWIydIllee PEIICHHNEe B TMPUKIATHBIX, B TOM YHCIE
COITMAIbHO-IKOHOMUYECKHUX, 3a/a4aX. 3HAKOMCTBO ¢ OCHOBAaMH MaTE€MaTHYeCKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUH pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIOT O
BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUSA «MHOXKECTBa M JIOTHKA» BKIIIOYACT B
ceOsl DIIEMEHTHl TCOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIPHOW MaTEeMAaTHKH!
U TpeiaraloT HauOoliee YHUBEPCATIbHBIN SI3bIK, OOBEIUHSIONMIMA BCE PAa3feIibl
MaTeMaTUKU HW €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOYKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXKXECTBEHHBIN S3BIK
COBPEMCHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHHUS CBOMX MBICIICH.
JpyruM BaXHBIM IIPU3HAKOM MaTEMaTUKH KaK HAyKH CJeAyeT MpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJENEH pealbHBIX
CUTYyallMi, WCCIEAOBAHHS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYeCKOT0 aHalin3a, WHTEPHpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eiioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCS JUIA pelicHUs MPUKIaIHBIX 3amad. [Ipu
pEIICHUH  PCATBbHBIX  NPAKTHYCCKUX  3a1ad  oOydYaroniuecs  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHUS BCEX TEM ydeOHOTO Kypca «AnreOpa u Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» otBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUM U PeaJTbHOM )KU3HM.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucrem JIMHEWHBIX YypaBHEHUMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHMI. OnpenenuTenb MAaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3a/1ad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YpPaBHEHUII M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHON
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIeccax M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHHs IIOCJIENOBAaTEIBHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoneuHo yObIBaromias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM Ui PELIEHUS pEabHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUISCKUN
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumeHeHne Npu3HAKOB JIETMMOCTH LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa ais peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYNMHOCTh YpaBHEHHWW M HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

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

OCHOBHBIE METOABl PEIIECHUS TIOKA3aTeNbHBIX U  JIOTapU(DPMHUESCKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUyHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH M1 HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoOU3BOAHON K MCCIEAOBaHHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4IllIEero pELICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YpPaBHEHHU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPAKJIAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
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Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HapaBJIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHHWE BIUSHUSI
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAaHUE IIOCTYNKOB M OIEHKH HX BO3MOKHBIX
MTOCJICJICTBHUM VISl OKPYKAIOIMIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKONW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeficTBU:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIEC IPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KJacCU(UKAIUH,
OCHOBAaHMS 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIuMpoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTENIbHbIE U OTpULIATENIbHbIE, €AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISABIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;
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BBEIOWpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIMPOBATH CYkACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIAThL CBOM CYXACHUSA C CYXKXIACHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTHh PA3HOIJIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA

Camoopranuzaums:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJISL Mpollecca M pe3ysibTaTa pEIIeHUs
MaTeMaTUYECKOM 3aauu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIhTaTOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThl mpu pemeHur Y4YeOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJ€HAMHU KOMAaHIbI, OIICHHBATH
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy obyuenuss B 10 kjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3a»:

Yuciaa v BBIYUCTCHUSA:
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CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJTHO OMEPUPOBATH MOHSITHEM: CTENEHb C I1EJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlMCH JIEUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PAallMOHAIBHBIM I10Ka3aTeJeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apIyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIEC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPaBHEHWUM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUSA
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpula, ONPEACIIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, IMOKa3aTeJbHbIC U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPABHEHUM;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajdbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTeNbHAs W JorapupMuyeckas
byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA JJIS PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIUA I UCCIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
’KU3HU, BBIPAXKATh (POPMyJIaMH 3aBUCHUMOCTH MEXIY BETMYMHAMU;
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Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHYIECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISITH ITPOM3BOAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEN, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIIO, 3alHChIBAThH
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;
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CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble (OPMYJbI Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
CoJieprKallre MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TAKXKE 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpaUKH KOMHO3UIMH (YHKIUH C TMOMOILIBIO 3JIEMEHTapHOTrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;
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HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKIECHUS HAWIIy4dlIerO pEIICHHS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (opmylion wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPABHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI pecypenI
1 MHo3xecTBO, Onepaluy HaJl MHOKECTBAMHU 1
U MX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHre TeOpeTHKO-MHOKECTBEHHOTO 1
amrmapara Jisl peleHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelIeHusl MPUKJIAIHBIX 33134
7 [Ipumenenue apoGeit U NPOLIEHTOB I 1
pelIeH sl MPUKJIAIHBIX 337134
3 [Ipumenenue apoGeit U NPOLIEHTOB IS 1
pelLIeHHs MPUKIIAJAHBIX 33134
9 ApudmeTnueckue onepauu c 1
JeHCTBUTEIIHBIMU YHACITAMHU
10 Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0 1
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CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHoro4sieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucrem TMHENHBIX YpPaBHEHUN

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpuibl 2X2, ero
reOMEeTPUYECKUI CMBICT U CBOMCTBA;
BBIYUCIICHHE €r0 3HaUCHHs

21

[TpuMeHeHue onpeaenuTeNs 1 peleHus

22




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponbnas pabdora: "PanmonansHbie
ypaBHEHUs U HepaBeHCTBA. CrucTeMbl
JMHEUHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CITOCOOBI 3a/1aHUs (QYHKITUH.

Bsanmuo o6patnbie pynkimn. Kommosumms

byHKIUH

I'paduk PyHkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKINN
OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpoMexyTKH 3HaK OCTOSTHCTBA

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiree u HanMeHbIIIee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U IpOOHO-
AuHenHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKLIUH

32

DIeMEeHTapHOE MCCIICIOBAaHNE U
MOCTpoeHre TpaPuKOB ITUX PYHKITUN

23




CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens ¢ 11enbIM N0Ka3zarenaeM. bunom
Herorona
Crenennast GyHKIUS C HATYpalIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 Kontponbnas pabora: "Crenennas
byukius. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIepKalIiX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIPAXKEHHM,
CoJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

42 METO/IbI PEIICHUS UPPATUOHATEHBIX
YpPaBHEHUNU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALOHATBHBIX

ypaBHEHUU
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 UpPPALMOHATILHBIX YPaBHEHHI

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATILHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PELUICHUH
UpPPALMOHATILHBIX YPaBHEHH

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UPPALMOHATILHBIX YPaBHEHHM
CoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelleM
CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETNICHH C
HaTypaJIbHBIM IOKa3aTelleM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHsI N-ol creneHy. MppannonanbHele
ypaBHeHHA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKUMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIUM 15

peneHus: ypaBHEHUN
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Hcnonp3oBanue rpaduka QyHKIUH 15

57 . 1
pEIICHUs] ypaBHCHU I
IToxa3arensHble ypaBHeHuS. OCHOBHBIE

Yy

58 METO/TbI PEIICHUS TOKA3aTETbHBIX 1
YpaBHEHU I
[TokazaTenbpHbIe ypaBHEeHUsI. OCHOBHBIE

59 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/Ibl PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU

61 KonTtponpnas padora: "[lokazaTensHas 1
¢dbynkius. [lokazaTenbHble ypaBHeHU"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JecsaTruuHble ¥ HATypaJbHbBIE TOTapU(PMBI 1

66 E€CATUYHBIE U HATYPAILHBIE JIOTAPUDMBI 1

Yy

67 [TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX 1
Jorapupmbl

68 [TpeoOpa3zoBaHre BRIPAKCHHA, COIEPIKANTIX 1
norapudmsl

69 [TpeoOpazoBaHue BRIPpAKCHUH, COTEPIKANTUX 1
sorapudmbl

70 Jlorapudmruueckas GyHKUsA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U 1
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rpaduk

Hcnonws3oBanue rpaduka GyHKINUN AJIs

72 peueHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIMN A5
pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI pEIICHUS JIOTapu(HMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX YpaBHEHUI

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMHUUECKUX YpaBHEHHM

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckre ypaBHeHus"

80 CuHyC, KOCHHYC, TAHI'€HC U KOTAaHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC

27




YHUCJIOBOT'O apryMEHTa

Tpuronomerpuyeckasi OKpyXKHOCTb,

84 OTpeieIeHue TPUTOHOMETPHYECKUX 1
(YHKLINI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(YHKLHI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

89 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXCHUI

01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

98 Pemenne TpUrOHOMETPUYECKUX YpaBHEHHHA 1

99 Pemenne TpuroHoMeTpUUECKUX YpaBHEHU I 1

100 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1
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KonTtponbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUUYECKUE ypaBHEHHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocjenoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaromias reoMeTpruieckas
nporpeccust

107 CymMmMma O0eckOHEUHO yObIBaromen
reoMeTPUUECKON Mporpeccuu

108 JIMHENHBIN U YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopmMyiia CIOKHBIX TPOLIEHTOB

110 Hcnonp30oBaHne MPOTpeccHy IS PeuIeHUs
pealbHBIX 3a]a4 MPUKJIAIHOTO XapaKTepa

111 Kontponbnas padoTa:
"I[TocnenoBarebHOCTH U TIporpeccuu’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNTOTHI FpaUKOB
byHKIMA

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
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OTpe3Ke

CgoiicTBa (GyHKIMI HEPEPBHIBHBIX Ha

115
OTpe3Ke

116 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

117 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

118 Metoa HHTEpBaIOB JJIs peIIeHUs
HEPaBEHCTB

119 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMN 1715 pelIeHus 3a1aq

121 [TepBas 1 BTOpas Npou3BOHbIE PYHKIIUU

122 Ornpezenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOJHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIUN

15 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoIHBIE NIEMEHTAPHBIX PYHKIINH

127 [IpousBoHbIE IIeMEHTAPHBIX (QYHKIIUN

128 [Tpou3BoHAS CYMMBI, POU3BEICHHS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [IpousBonHas CyMMBbI, IPOU3BEACHMS,
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YaCTHOTO Y KOMITO3UIIMH (DyHKITHIA

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

130 .
YaCTHOTO ¥ KOMITO3HUIIUU (HYyHKITUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "@OyHknun"

134 Hroroas xonTpoapHas pabora

135 HroroBast KoHTpoIbHAs paboTa

136 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

3HAHUU

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpE3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEeTIPEPHIBHOU
GyHKIIUM Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITh
rpaduKom
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17 Kommosurus ¢hyHKImit

18 Kommnosumus pyHkmit

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHH.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenea€HHOro nHTerpaia
o gopmyne Horotona-JleiiOnuna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne Horotona-JleliOnuna

29 IIpumeHeHne nHTerpana Jisg Hax0XACHUs
TJI0IAIEH TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana 1Jisg HaX0XKACHUs
00BbEMOB IreOMETPUYECKHX Tel

31 [Ipumeps! pemienuit AudpepeHunanbHbIX

YpaBHEHUI
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[Tpumeps! pemennii qudepeHaIbLHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO
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TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Perienue TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
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norapuMIUYECKUX HEPABEHCTB

S7

58

OcCHOBHBIE METOABI PEIIEHUS
HPPALMOHAIILHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS
HppairuoOHaJIbHBIX HCPABECHCTB

59

OcHoBHBIC MCTOJbI pCHICHUS
HppalrOHAJIbHBIX HCPABCHCTB

60

61

OCHOBHBIE METOABI PEIIEHUS
MPPALMOHAIIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
UppalMOHANIBHBIX YpaBHEHUI

62

63

64

I'paduueckue METOIbI pELICHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU
I'paduueckue MeTo bl peLeHus
ITOKA3aTENIbHBIX YPAaBHEHUI
I'paduueckue MeTo bl peLeHus
[IOKa3aTEe/IbHBIX HEPABEHCTB

65

66

67

I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
I'paduueckue MeTo bl peleHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB

68

I'paduueckne MeTobI peIICHHS

MOKa3aTeIbHBIX U Jorapu(pMUUEcKux

YpaBHEHUI

69

I'paduueckue MeTOIbI peLIeHUs
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MOKa3aTeIbHBIX U JorapupMUIECKUx
YpaBHEHUI

70

71

72

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHalibHbIe,

MOKa3aTeabHbIe U IoTapuMuuecKue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBbI 3aIUCH
KOMILICKCHOT'O YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (OpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

76

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

78

79

N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun
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13 KOMIIUICKCHOI'O YHuCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 pemeHust GU3MIECKUX U TeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucia'

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u 1ienbie uncna

85 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJbIX YUCell

86 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEeIT

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yncen: HOJ[ u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJTBIX YHCEJI: OCTATKH 110 MOIYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOJYITIO
[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

91 LEJTBIX YUCEeIl: aNropuT™ EBKinaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaxX

92 Kontponbras pabota: "Teopus menbix
gucen"

03 CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

PaBHOCHUIIbHEBIE CUCTEMBI U CUCTEMBI-
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CICOCTBUA

94

95

CucreMa 1 COBOKYITHOCTb YPAaBHEHU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MpPALMOHAIbHBIX
ypaBHEHUH

97

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3nuYHbIX 001acTel HAYKH U peabHOM
KU3HU, HHTEPIIPETALUS TI0JIyYEHHBIX
pe3yabTaToOB

102

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
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pa3nUYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToB

[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuYHBIX 001aCTe HAYKH U PeabHOM
AKHU3HU, UHTEPIPETALUs OTYYEHHBIX
pe3yIbTaToOB
Kontposnbnas pabora: "Cucremsi

104 panroHaTBHBIX, UPPALMOHATHHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamu

109 HppanmoHaibHbIe CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CuCTeMBI ¢

napameTpamu
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114 TpUroHoMeTpUIECKUE YPaBHEHHUS C
napaMeTpamMu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

116

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIEJICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPAaBHEHUN C
rapameTpamMmu

117

[TocTpoeHue u uccnenoBaHue
118 MaTEMATHYCCKHUX MOIIGHGﬁ PCATIBbHBIX
CUTYalli C OMOIIBIO CUCTEM YPABHEHUIA

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYAaIMH C IOMOLIBIO CUCTEM YPABHEHUN

C rmapamMeTpamMu

120 KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IEeHNE,

121
cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

122 [ToBTOpenue, o6o0mEH e,

cUCTeMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, o6o0mEH e,
123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsbl ypaBHeHUR"

124 [ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpeHue, 0600mIEH e,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHue, 06001IEHNE,
CHCTEMATH3aIMs 3HAHWIA: OM3BOIHAA U

127 "T1
e€ nmpuMeHeHue"

[ToBTOpenHue, 06001IEHNE,
CHCTEMATH3AIM 3HAHMWIA: OM3BOIHAA U

128 "T1

e€ npumeHeHue"
OBTOpEHHE, 0000IIIeHNE
I1 , 0000 ,

129 cucteMaTtu3anus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE,
chcTeMaTu3anys 3Hanuii: "MHTerpan u ero

130 "1
IpuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aus 3Hanuii: "OyHkuun"

132 [ToBTOpenue, o6o0IIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
IToBTOpeHue, 0600IIEHNE,

133
cucTeMaTu3alus 3HaHui: "Oynkuun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, o600mEHNE,

CHCTeMaTHu3alus 3HaHu!
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136

10
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anrebpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
M Hayvaja MateMaTndeckoro anHainusza, 10-11 kmacceel/ Anmmmos 1A, Koadarun
FO.M., TkaueBa M.B. u apyrue, Akimoneproe o01iecTBo «31arenbeTBo
«ITpocsemienue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1.

2.

JunakTudeckue MaTepuabl 1o aaredpe U HayajgaM aHaliu3a JJis

10,1 1kmacca, M.K. IToranos, A.B. Illeskun Mockaa, [IpocsemnieHue.
JunakTudeckue MaTepuaibl 1o aaredpe u HavanaM aHanuza ais 10-11
Kiacca, bammvakoB M.U. u ap., Mocksa, [Ipoda.

JlunakTudaeckue MaTepuaibl 1Mo ajaredpe u HavajgaMm ananuza st 10-11 k.,
[Mabynun M.U. u ap., MockBa, MHemMo3HHa.

CamMocTosiTeNbHbIe U KOHTPOJbHBIE pa0OTHI IO anredpe U HavajiaM aHaIu3a
10-11, Epmosa A.II., 'ono6opoasko B.B., Mocksa, Uinekca.

COopHuk 3a7a4 1o anredpe u Havajgam aHaiuza, 3sasud JI.U. u np.,
MockBa, H-1mkoina.

EI'D. MaremaTtuka ba3oBblil ypOBEHb: TUIIOBBIE IK3aMEHALIMOHHBIE
Matepuainbl: 36 BapuanToB / [log pen. U.B. SAmenko. — M.: M3naTenscTBO
«HanmonansHoe oopazoBanue», 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.

CucrtemMa OIIEeHKH TOCTUKEHUI TUIaHUPYEMbBIX TPEAMETHBIX PE3yJIbTaTOB
OCBOEHHMSI yueOHoro npeamera «MaremaTnka: MeTOIMYECKHUe
pexomennanuu / [JI. O. Pocnosa, E. E. Anekceesa, E. B. bytko]; [Tox
penakuent JI. O. Pocnosoit. — M. : ®I'bHY «MHCTUTYT CTpareruu
pasBuTHs oOpazoBanus», 2023» (https://edsoo.ru/mrmatematika/2/ ). B mem
OMHUCaHbl OCHOBHBIE OCOOEHHOCTH TIJIAHUPYEMBIX PE3yJIbTaTOB OOYUEHUS 110
MaTeMaTHKe, 3Tarbl, BUJIb U (DOPMBI OLICHUBAHUS C YUETOM CIEIU(PUKU
oOy4eHus MaTeMaTHUKe.

Martematuka (yriyOseHHbIN ypoBeHb). Peanmmzarus TpeboBanuii ®I'OC
cpeaHero oo1iero oopa3oBaHus : METOIMUECKOE TTocooue st yautens / [J1.
O. Pocinona, E. E. Anekceesa, E. B. by1iko]; moxa pexn. JI. O. PocioBoit. — M.:
OI'BHY «MHCTUTYT CTpaTteruu pa3BuTus 00pazoBaHus», 2023 — pexum
nocryna: https://edsoo.ru/mr-matematika/
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https://edsoo.ru/mr-matematika/

3. CMmemanHoe o0y4eHue B yCIOBUSX Iu(poBoi TpaHchopmarmum
oOpazoBanus (111 ya4eOHBIX TipeaMeToB «MatemaTukay, « MapopmaTrkay):
meroandeckue pekomennanuu / Pooept U. B., [lluxunadbuesa T. 111., Ko3znos
O. A. u gp. ; nox pea. T. II. IlTuxuadbuesoii. M.: ®I'bHY «HCTUTYT
cTpareruu pa3Butus oopazoanusi PAOy, 2022. 43 c¢. — pexum
noctyma: Smeshannoe-obuchenie-v-usloviyah-czifrovojtransformaczii-
obrazovaniya-dlya-uchebnyh-predmetov-matematika-
informatikametodicheskie-rekomendaczii.pdf (edsoo.ru);

4. Bbaunk 3aganuii o GOpMUPOBAHUIO U PA3BUTHIO MATEMAaTUYECKON

rpamotHocTd ICPO PAO http://skiv.instrao.ru/bank-

zadaniy/matematicheskaya-gramotnost/;

Bauk 3amanuii POIII https://fg.resh.edu.ru/;

6. Koncynpranumonsas ruiomnaaka mo npodieme GopMupoBaHUs
MaTeMaTU4eCKOU rpaMOTHOCTH B CeTeBOM COOOIIECTBE yUUTENEH
MaTeMaTHKU ¥ nHopmaruku https://vk.com/im?sel=c18

7. Paznen «MaremaTtuueckasi rpaMOTHOCTh» Ha caiite ['BY 1O
YUPO https://ipk74.ru/virtualcab/func-gram/mat-gram/.

OT60p U(POBBIX 00pa30BATEIBLHBIX PECYPCOB U HUPPOBBIX MIATHOPM It

peanuzaiuu pabouel MporpaMmsbl MO0 MaTeMaTUKE MPOU3BOIUTCS M€1aroroM

caMmocTosTeNbHO ¢ ucnonb3oBanneM OI'NC «Mos mkona»

(https://lesson.edu.ru/catalog) Ha ocHoBe TpeOOBaHHUI: MaTepHas TOJIKECH UMETh

cratyc «CootBeTcTBYeT 00HOBIeHHOMY PI'OCy» u «Brutouen B denepanbHbii

nepeueHb 0Py

JI1st nocTrKeHUS 1esie 00yueHus MaTeMaThKe Ha YriTyOJIeHHOM YPOBHE MOYKHO

PEKOMEHIOBATh UCIOJIb30BaTh B paboTe « BupTyanpHbie MpakTHuecKue paboThl Ha

yIIIyOJIGHHOM YpOBHE CpEeIHEro o0Iero oopazoBanus» Ha caiite « Equnoe

coziepkanue odiero oopazoanus» (M HTepakTUBHBIE BUPTYaTbHbIE

J1a00pATOPHBIE U TPAKTUYECKUE PA0OThI HA YINTYOJIEHHOM YPOBHE OCHOBHOTO

obriero oopaszosanus (edsoo.ru).

o1
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https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://fg.resh.edu.ru/
https://vk.com/im?sel=c18
https://ipk74.ru/virtualcab/func-gram/mat-gram/
https://lesson.edu.ru/catalog
https://content.edsoo.ru/lab/subject/7/
https://content.edsoo.ru/lab/subject/7/
https://content.edsoo.ru/lab/subject/7/
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