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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Auredpa W Hayajla MaTeMaTHYECKOI'O aHaIN3a» SBISETCS
OJIHUM W3 Hambojee 3HAYMMBIX B IPOTpaMMe CPEIHEro 0O0IIero oOpa3oBaHUS,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAIBbHYIO 0azy AJis
U3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, & C IPYrod CTOPOHBI, (OpPMHUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0y4aroluXcsi Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOro Kypca OOydJarommecs OBJIaJI€BaIOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (QOopMyIHpyeT CBOH
JOCTHKEHHSI B MATEMaTH4IeCcKoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaIN3a 3aKiaJ(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HHU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JAJIs JajbHeiliero oOpa3oBaHus U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBinajgeHHEe aOCTPaKkTHBIMU U JIOTMYECKU
CTPOTMMH KOHCTPYKIUSIMH anreOpbl M MaTeMaTHYeCKOr0 aHalli3a pa3BHUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTH, JOKa3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIHMH U pacCykAaTh JEAyKTUBHO, HUCIIOJIb30BAThH
000011IEHNe W KOHKPETU3allMlo, abCTparupoBaHWE M aHAIOTHIO, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xoxe u3ydyeHusi yuyeOHOro kypca «AiredOpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» OOy4YarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAIHBIX 3a/1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJICH pealbHbIX CUTYallUH,
UHTEPIIPETAlUA  TOJYYEHHBIX  pPELICHWH, 3HAKOMATCS €  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIONIMUMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

Y4eOHbIli Kypc oOnagacT 3HAYUTEIBHBIM BOCIHTATEIBLHBIM IOTCHITHAIOM,
KOTOpBIA peanu3yercs Kak uepe3 YydeOHbIi Marepual, CIOCOOCTBYIOIIUM
(OpMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK M Yepe3 CHeuuuky ydyeOHOH
NeATEeNbHOCTH, TpeOyomed MNpOoAODKUTENbHOW KOHLEHTPAUUW BHUMAaHUA,
CaMOCTOSTEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IIOJYyYEHHBIN
pe3ynbTar.

B ocnoBe Mmertoguku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIn3a JIEKUT AESITeIbHOCTHBIN NPUHIUI 00yUYESHHUS.

B cTpykTrype yueOHOro Kkypca «AnredOpa M Hauyaja MaTeMaTHYE€CKOro
aHaJIM3a» BBIIEIEHBI CIEIYIOUUE COAEepKATEIbHO-METOAUYECKUE TuHUU: «Yucna
U BbIUUCIIEHU», «DyHKINK U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKoro aHanusa», «MHoxkecTBa U JIorhKa». Bce OCHOBHBIE
COJIeP)KaTEIbHO-METOANYECKHE JHHUM HW3YYal0TCsl Ha MTPOTSHKCHHH IBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEro OOIIer0 OOpa30BaHMs, €CTECTBEHHO JOMOJHSSA
JpyT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMM TEMaMU U paszjienamu. JaHHBIH
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHNE HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, Y HUX MOCJIEI0BaTEIbHO POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaJbHOU
CUTYalluH, MPUMEHATh 3HAHWS, TIOMyYEeHHBIC MIPH M3yYEeHUU Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENNFHO CHOPMYITHMPOBAHHONW MaTeMaTUYECKOM 3a/1a4uu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpbHo-MeTOoAMYECKas JTUHMS «YMciIa W BBIYMCICHUS) 3aBEpIIAET
(opMupOBaHKE HABBIKOB MCHOJIb30BAaHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHuEe yneisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYUCICHHUM, BKJIIOYAIOIIMX B C€0sl MCIOJB30BaHUE PA3IUYHbIX
¢opM 3amucu 4Yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaromIMMCsI MHOXKECTBAa HaTypajbHBIX, IICIBIX,
palMoOHaJIbHBIX W JEHCTBUTENBHBIX YHCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJaud M OIepaluu: JIeJICHHE Haledo,
OTIEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
paIoHaJIBHBIX M UPPAIMOHATBHBIX YHCEN, apu(hMETUUECKUE OTepaIuu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOYKECTBE KOMILJICKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTAMH MX MPUMEHEHUS ISl PEIICHUs] Pa3TUYHbIX 3a7a4
dbopMupyeTcsi mpeaCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAyKHd W €€ PO B
MOCTPOCHUN MOJIEJICH peaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCSd Ha MPOTSIKEHUH BCETO
oOy4eHHs Ha YpPOBHE CPEIHEr0o OOIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbraTe oOydarolluecss OBJIAJEBAIOT PAa3IMYHBIMM METOAAMH  PELICHUS
palMoOHaJIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3aj]ad,
colepkaix mapameTpbl. llomydeHHBIE yMEHHUS IIUPOKO HCIONB3YIOTCA TIpU



UCCIIEOBAaHUM (PYHKIUH C TIOMOIIbIO NMPOU3BOJHOM, IPHU PELIEHUU MPHUKIAJIHbBIX
3a7a4 ¥ 3a7]a4 Ha HaXOXKJCHUE HauOONBIINX U HAMMEHBIINX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHas TMHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PALMOHAIIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TaKXE BBIPAKEHUH,
coepXkalluX CTeneHu M Jorapu@mel. braromaps u3ydeHHIO anreOpandeckoro
MaTepuaia IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUSI OOy4Yaromuxcs, (GOPMHUPYIOTCA HABBIKU JETYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMH  (GopMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d3(QQPEeKTHUBHbIE HMHCTPYMEHTBHI JUIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAIHO JTEMOHCTPHUPYET CBOM BO3MOMXHOCTH KaK
S3bIKa HAYKH.

ConepxxarenbHo-MeTOoAMYECKass JHUHUA «DYHKIUMM U TpapuKu» TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHNs MaTepuaiia. M3yueHnne cTeneHHou,
MOKa3aTEIbHOM, TIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IpYyruxX y4eOHbIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHM aHAJIU30M,
TaK U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHHUMAaHHE
yaensiercs: GOpMHUpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMH BETUYMHAMHU, HCCIENOBATh TMONY4YCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTeIbHON JTMHUYU HAlLlEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
pasnudHOil (opMe: aHATUTHUYECKOU, rpaduueckoil n crmoBecHoW. Ero msydenwue
CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass nuHuA «Hauvana mMareMaTrnyeckoro aHajns3a) IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a/]ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMIA, OMpPENEeNiaTh WX HAWUOONbIIME W HAUMEHBIINE
3HAYEHMS, BBIYUCIATH IUiomiaan (Uryp U oObEMBI Tel, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpoleccoB. JlaHHas cojlep)kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHTYyalluH,
MO3BOJISIET HAXOJIWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouuecs y3HaKT O



BBIJJAIOIINXCS PE3YIbTATaX, TOIYUYECHHBIX B XOJE€ Pa3BUTUSA MAaTEMATUKN KaK HAyKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaThyeckoil Joruku. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECHh KYypC MIKOJIBHOW MaTEMAaTHKU
U TIpe/yiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBETUHSIONINI BCE pa3nesbl
MaTeMaTUKU M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOKEHUd B eauHoe wenoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOY4YaroIIeMycCsi TMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  TMOCTPOCHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00yJaroluxcsi, IO3BOJSIET UM CTPOUTH CBOM PACCYKIECHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUSI.

B yueGHOM Kypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MATEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
CcrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyaIlMil, HCCIEOBaHUS AITHUX MOJENIEeH ¢ TOMOIIBI0 amnmapara aireOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEpPIpETAlMU MOJYyYEeHHBIX pe3yJapTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCHOJB3YEeTCs IJIsl PeleHUs NpUKIagHbIX 3aaad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3ajad  oOydYaroniuecs  pa3BUBAIOT
HAOII0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThe,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  IPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTcsl B IpoLecce U3yUeHUs BCEX TEM YUEOHOro Kypca «AnreOpa 1 Hayana
MaTEMaTUYECKOrO aHAJIU3a».

Ha w3yuenme yueOHOro Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BIYMCIIEHUS

Panmonanpabie uynciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM )KU3HH.

[elicTButenbHble 4ucnaa. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuM ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MOyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszaresiem. bunom Hperotona. Hcenonb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kod(pbunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPKAIIUX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHUSL. OcHOBHbBIE METO/IbI penieHus
UppalMoOHaIbHBIX YPaBHCHUH.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTeIbHbIX

YpaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHUM, COEepKaLUX JOrapu(MBbl.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOJIbI pereHns
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBI. [IpeoGpa3oBanue

TPUTOHOMCTPHUICCKHUX BBIpa}KGHI/II\/'I. Pemenue TPUTOHOMCTPHUCCKHUX ypaBHGHHﬁ.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTEMEHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia u BbIYMCTICHUS

HarypanbHble u nensie yucna. [I[puMeHeHHe MPU3HAKOB JETUMOCTH LIEJIBIX
yuces, HauOonpiui oOmui aemurens (mamee — HOJl) m HamMenbliee oOiiee
kpaTtHoe (nanee — HOK), octarkoB no moaymto, anropurma EBknnja a1 pemenus
3a]1ay B LENbIX YHCIAX.

KommuiekcHpie 4ymcna. AnreOpandeckas W TPUTOHOMETpHUECKas (POPMBI
3alUCHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcinamMu. M300paxkeHne KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUTIEKCHBIX YHCEIN JUIS PElIeHUs (PU3HMUECKUX U TECOMETPHUYECKHX 3a/1ad.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  yPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeJbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIBI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UpPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS PaA3IUYHBIX CTPYKTYD, SIBJICHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakHaHCKOW HJIEHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KECHUW HAyKH U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEPEC K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble Jjoruveckue aeicTeus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, MOHATUHA, OTHOLICHUN MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
olnpezeNeHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, € AMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeyularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

BEIOWPATh CIOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTIO aHAIN3a»:

Yuciia v BBIYMCICHNSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: PAIMOHATIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOKECTBa
PalMOHAIBHBIX U IEUCTBUTENBHBIX YNCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe€3yJIbTaTa BEIYHUCIICHUI;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENeHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoasb- IMpakTnuec-
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
Hble pa0doThl | KHe padoThbl
pecypchl
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHHUS U 24 )
HepaBeHCTBA. CUCTEMBbI JINHEWHBIX
ypaBHEHU I
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudmeTnieckuii KOpeHb N-0i CTEIEHH. 15 1
HppauronanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 |
Jlorapudmuueckne ypaBHEHUS
T
6 PUTOHOMETPUYECKUE BBIPAXKEHUS U ” )
YpaBHEHUSA
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
8 HenpepeiBabie ¢pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 5 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMblI Bceero Kontposbn Hpakruieck oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl pecypesI
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOJHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUroHOMETpUUECKUX PYHKIIHUI. 14 |
Tpuronomerpuueckue HEpaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 1
jorapudMuyecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie ynucina 10 1
Cucrembl paMOHAIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
ypaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHUe, 06001ICHNE, CHCTEMATH3 AN 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO Yacos
No JlaTa uzyuyenust DJIeKTpOHHbIE U (POBLIE
11/-1'1 Tema ypoxka KonTtpo- IIpakTn o0pa3zoBaTe/ibHbIE
Bcero JIbHbIE HecKHe | .. DaKT. pecypchl
padoThI padoThbI

1 MHo>xecTBO, onepanun Haj 1 02.09 https://edu.skysmart.ru/
MHOKECTBaMU U UX CBOUCTBA ) https://nsportal.ru/,

2 Junarpammbl Diinepa-Benna 1 04.09
[IpumMeHeHne TeopeTUKo-

3 MHO>KECTBEHHOTI0 arnapara Jyis 1 04.09
pEIICHMS 3a1a9

https://edu.skysmart.ru/
4 P ) 1 .
alMOHAILHBIE YMCIIa 06.09 https://nsportal.ru/,

5 OOBIKHOBEHHBIE U IECATHYHBIE APOOH. 1 09.09

6 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1 11.09
pEIICHNS IPHUKIAIHBIX 3aa4 '

7 Bxoanasi KoHTpoJsibHasi padora. 1 1 11.09

2 JleticTBuTenbHBIC yncia. ParimoHanbHbIC 1 13.09
Y MppaLMOHAIBHBIC YHCIIa '

9 ApudmeTnueckre oneparuu c 1 16.09
IEHCTBUTENILHBIMU YACIAMU '

10 Monynb 1eiCTBUTENBHOTO YKCa U €r0 1 18.09 https://edu.skysmart.ru/
CBOICTBa ' https://nsportal.ru/,
[TpubnmxEHHBIC BEIYUCIICHUS, TIPaBHJIa

’ https://edu.skysmart.ru/

11 OKpYTJIEHUS, IPUKUKA E/I OILICHKA 1 18.09 https://nsportal.ru/,
pe3yNibTaTa BRIYUCIICHUN

12 OCHOBHBIE METO/IbI PEIICHHUS LIEITBIX 1 20.09 https://multiurok.ru/

YpaBHEHUH.



https://edu.skysmart.ru/
https://nsportal.ru/
https://edu.skysmart.ru/
https://nsportal.ru/
https://edu.skysmart.ru/
https://nsportal.ru/
https://edu.skysmart.ru/
https://nsportal.ru/
https://multiurok.ru/

13

OCHOBHBIEC METO/IBI peIIeHHsT APOOHO-
pPalMOHAJIbHBIX YPABHEHUI

23.09

14

OCHOBHBIC METO/IbI PEIICHHSI LIEIBIX U
JPOOHO-pallMOHAILHBIX HEPAaBEHCTB

25.09

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

25.09

https://multiurok.ru/

16

MHOTOYJICHBI C EITBIMH
kodurmentamu. Teopema Buera

27.09

17

Pemenue cucrem JIMHENHBIX YPaBHEHUM

30.09

18

Pemenue cucrem TMHENHBIX YPaBHEHUI

02.10

19

Matpuna cucTeMbl JIMHEHHBIX
YPaBHEHUH.

02.10

https://multiurok.ru/

20

Ornpenenurens MaTPUILLI 2%X2, €ro
FCOMETPHYCCKHI CMBICT M CBOMCTBA;
BBIYHCIICHHE €0 3HAYEHUS

04.10

21

[Ipumenenue onpenennuTens s
pELIEHUS] CUCTEMBI JINHEUHBIX
YpaBHEHUU

07.10

22

Pemenne npukiagHeIx 3a1ad ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

09.10

https://multiurok.ru/

23

Pemenne npukiagHeIx 3a1ad ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

09.10

24

KonTposbHnas padora Nel:
"PanmoHa/ibHbIC YPABHEHHS U
HepaBeHcTBa. CHcTeMbl JTHHEHHBIX
ypaBHeHuii"

14.10

https://resh.edu.ru,

25

OyHKIHS, CIOCOOBI 3aJaHusT (PYHKITUH.
B3aumHo oOpaTHbIE QYHKIUH.
Kommnoswuims hyHKImiA

16.10



https://multiurok.ru/
https://multiurok.ru/
https://multiurok.ru/
https://resh.edu.ru

26

I'paduk pyHkImu. DeMeHTapHbIe
npeobpazoBanus rpadukoB GyHKIUN

16.10

27

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHknmm.
[IpoMeXyTKH 3HAK MMOCTOSIHCTBA

18.10

28

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoguueckue GyHKIHH.
[TpoMeKyTKH MOHOTOHHOCTH (DYHKITUH

21.10

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubonpiiee u HauMeHbIlIee 3HaYCHHUE
(YHKLHU Ha IPOMEKYTKE

23.10

https://resh.edu.ru,

30

Jlunelinas, kBaapaTUuyHas U APOOHO-
nvHEeHHas QyHKINH

23.10

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX QPYHKIIUI

25.10

32

DeMeHTapHOe HCCIIEA0BaHNE U
NOCTPOCHHE TPAPHUKOB ITHX PYHKIUI

06.11

33

CreneHs ¢ OCJIBIM ITOKA3aTCIICM.

06.11

34

CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

08.11

https://resh.edu.ru,

35

CrenenHast QyHKIUS C HATYPATBHBIM U
LeJIBIM IMokasaTeseM. E€ cBolicTBa u

rpaduk

11.11

36

KonTpoJsbHas padora Ne 2:
"Crenennas ¢pynkuus. E€ cBoiicTBa u
rpajpux"

13.11

https://resh.edu.ru,

37

ApudmeTnueckuii KOpeHb HATYpaIbHOMI
CTEIEHU U €TI0 CBOMCTBA

13.11



https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

[IpeoOpazoBanus YUCITOBBIX BBIPAKEHUH,

38 coepKaluX CTEIICHU 15.11
BrrHeceHre MHOKHTEIS U3-T10]] 3HAKA
39 KOPHsI 18.11 https://multiurok.ru/
40 BHeceHre MHOXKHTEIS 1TOJT 3HAK KOPHS 20.11
Coxpartenue npo0ei, cogepkammx
41 paauKaisl 20.11
[IpeoOpa3oBanue uppaMoOHAIBHBIX
42 BBIPaYKEHHIA 22.11 https://multiurok.ru/
43 MppanyoHalbHbIe ypaBHEeHI 25.11 https://multiurok.ru/
O6acTh 1OMYCTUMBIX 3HAUECHUN
44 VPPALMOHAILHOTO yPABHEHUS 27.11
OCHOBHBIC METO/IBI PEIICHHS
45 MPPALMOHAILHBIX yPABHEHHIA 27.11
PaBHOCHIIBHBIC IEPEXO/IBI B PEIICHUN
46 UPPAIMOHAIBHBIX YPaBHEHHI 29.11 https://multiurok.ru/
AJNTOPUTM PEICHUS HPPAITMOHATBHBIX
47 ypaBHEHUIA 02.12
48 Penrenue npparnroHaibHbIX ypaBHCHUI 04.12
49 Pemenne nppanroHanbHbIX ypaBHEHNN 04.12
CaoticTBa 1 rpaduk KOpHS 7-0i CTEeHH
50 KaK (pyHKIMHA 0OpaTHOM CTEIICHHU C 06.12

HaTypPaJIbHBIM IIOKAa3aTCJICM



https://multiurok.ru/
https://multiurok.ru/
https://multiurok.ru/
https://multiurok.ru/

KonTposbHnas padora Ne3:
"CpoiicTBa ¥ rpaguK KOPHS N-0i

https://resh.edu.ru,

51 09.12
crenenu. UppannonajibHblie
ypaBHeHus'
CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTeNeM
52 1 eé CBOiiCTBa 11.12
IToka3zarenbHas GpyHKUMsA, €€ CBOWCTBA U
Hcnonp3oBanne rpaduka GyHKINAU IS
54 pelleHus ypaBHeHuUi 13.12
55 [Toka3arenbHble ypaBHEHUS 16.12
OCHOBHBIE METO/IbI PELLICHUS
56 TIOKa3aTeNbHBIX YPaBHEHHMI 18.12
[IpuBenenue o6enx yactell ypaBHEHUS K
57 OJTHOMY OCHOBAHUIO 18.12 https://resh.edu.ru,
Boinecenue o011ero MHOXUTENS 32
Meron 3ameHbI IEPEMEHHOM B
59 [IOKa3aTeIbHbIX YPABHEHUSX 23.12
60 MeToa NO4WIEHHOT O eNEeHUs 2512
KonTpoJsbHas padora Ned:
https://resh.edu.ru,
61 "Iloka3arejsbHasA PYHKIUS. 25.12 D
Iloka3aTesbHble ypaBHeHHs "
62 Jlorapudm yucna. 2712



https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

CaoiicTBa norapudma

63 13.01
64 Jecstuunbie norapugmbl 15.01
65 HarypanbHble orapugmst 15.01 https://resh.edu.ru,
[IpeobpazoBanue BEIpaKECHHUI,
66 coJIeprKalIuXx Jorapugmol 17.01
Jlorapudmuueckas GpyHKIus, e
67 CBOIiCTBa U rpaduk 20.01
Hcnons3oBanue rpaduka QyHKIUH IS
68 pelieHus ypaBHeHU 22.01
OyHKIMOHATBHO-TpaduIeCcKuil METOT
69 peueHus ypaBHeHU! 22.01
Jlorapudmuueckre ypaBHEHUSI. .
70 OCHOBHBIE METO/IbI PEIICHHUS 24.01 https://multiurok.ru/
jorapu(pMUUECKUX ypaBHEHHH. '
PaBHOCHIIbHBIE TTEPEXOIBI B PEIICHUH
71 norapu(MUUECKUX ypaBHEHHUI 27.01
Perenuie ypaBHeHU 10 ONpeIeICHUIO https: :
ps://multiurok.ru/
72 norapuma 29.01
73 MeTo1 MOTeHIIMPOBAHUS 2901
74 MeTon BBEEHHSI HOBOM NIEPEMEHHOM 31.01
75 Merton norapugmupoBaHus 03.02



https://resh.edu.ru
https://multiurok.ru/
https://multiurok.ru/

Ilepexo K HOBOMY OCHOBaHHUIO

76 05.02
77 Pemenue norapudMudecKkux ypaBHEHUN 05.02 https://multiurok.ru/
78 Pemenue norapumMuueckux ypaBHEHUI 07.02
KoutposbHnas padora NeS: .
79 "Jlorapugmuueckas pyHKuus. 10.02 hitps://resh.edu.ru,
Jlorapudgmmnueckne ypapuenus"
80 CHHYC, KOCHHYC HHCIIOBOIO apryMeHTa 12.02 https://multiurok.ru/
TaHreHc 1 KOTaHIE€HC YHCIOBOTO
81 aprymeHra 12.02
ApKCUHYC, apKKOCUHYC U apKTaHI€HC
82 YHCJIOBOI'O apryMeHTa 14.02
Tpuronomerpuyeckasi OKpyKHOCTb,
33 orpezieNieHue TPUTOHOMETPHUYECKUX 17.02
(YHKIMI YMCIIOBOrO apryMeHTa '
OcCHOBHbBIE TPUTOHOMETPUYECKHE
84 TOXKIECTBA 19.02 https://multiurok.ru/
35 DopMyIIbl ABOMHOIO yIiia 19.02
36 DopMyIIbl TOHMKEHUS CTENICHH 21.02
37 @DopMyITbl TOJIOBUHHOTO yIJia 24.02
38 ®opMyJIbl CyMMbI apryMEHTOB 26.02
39 DopMyIbl CyMMBbI (PYHKITHI 26.02



https://multiurok.ru/
https://resh.edu.ru
https://multiurok.ru/
https://multiurok.ru/

®opmyJbl Tpou3BeieHus QYHKIMN

90 28.02
[TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX
91 BBIPAKEHMUH C TOMOIIBIO (POpMYIT 03.03
Konmponvnas paboma Neb no meme
92 «Tpuzonomempuueckue oipary;ceHus 05.03
93 Pemenne ypaBHeHus cosx = a 05.03
94 Pemenue ypaBHeHus sinx = a 07.03 https://multiurok.ru/
95 Pemenue ypaBHeHu tgx = a, ctgx =a 10.03
9 Merto/1 3aMeHbI IEPEMEHHOMN 12.03
YpaBHeHUs, CBOJAIINECS K KBaIPATHBIM
97 ypaBHEHUSIM 12.03
98 Mertox pa3iiokeHus] Ha MHOKUTEIN 14.03
OnHOpOIHBIE TPUTOHOMETPUYECKUE
99 ypaBHEHHUS 17.03
Penienue TpuroHoMeTpUYECKUX
100 ypaBHEHUI 19.03
Konumponvnas paboma Ne 7 no meme hitps://resh.edu.ru
101 «Tpuzonomempuueckue ypasnenusn» 19.03 ’
[TocnenoBaTebHOCTH, CIIOCOOBI 3adaHUs
102 rocjieqoBareapHocTeil. Meron 21.03 https://multiurok.ru/

MaTeMaTUYECKON MHIYKIINU



https://multiurok.ru/
https://resh.edu.ru
https://multiurok.ru/

MoHOTOHHBIE K OrpaHU4YCHHBIC

103 nocjeaoBaTeabHOCTH. MicTopus aHanuza 24.03
0ECKOHEYHO MaJIbIX
104 ApudmeTrnueckast mporpeccus 26.03
105 ['eoMeTpuueckas mporpeccust 26.03
106 beckonewyHo yObIBarorast 78.03
reoMeTpuuecKas Mporpeccus
107 Cymma 66CKOH6$1H0 yObIBaromIei 07.04
T€OMETPUUECKON IPOTrPECCUH
JInHeMHbIN U SKCTIOHEHIMAIBHBIN POCT. https://multiurok.ru/
108 09.04
Yucno e. Dopmyna CI0KHBIX IPOIICHTOB
109 JInHEeWHbIN 1 SKCTIOHEHITMATBHBIN POCT. 09.04
Yucno e. DopMyra CI0KHBIX IPOLECHTOB
Hcnonp3oBanue nporpeccun uist
110 pelIeHns pealIbHBIX 3a7a4 TPUKJIIAIHOTO 11.04
Xapakrepa
KoutposbHnas padora Ne8: .
111 "IMocaenoBaTe ILHOCTH U 14.04 htps://resh.edu ru,
nporpeccun"
HenpepriBHblE pyHKIIMM U UX CBOMCTBA.
112 Touka pa3peiBa 16.04
AcuMnTOoTHI rpaduKOB (QYHKIIHIA.
113 CaolicTBa QyHKIIMI HEMPEPHIBHBIX HA 16.04
OTpe3Ke
MGTO[[ HHTCPBAJIOB JIS pCUHICHUA https://multiurok.ru/
114 HEPABEHCTB 18.04
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
115 21.04

byHKIMI U1 perieHus 3aaa4



https://multiurok.ru/
https://resh.edu.ru
https://multiurok.ru/

[lepBas u BTOpas mpou3BogHbIE (DYHKIUN

116 23.04
Onpenenenue, reoOMeTPUIECKUN U

117 (u3n4ecKuii CMbICI IPOU3BOIHON 23.04

118 ANTOPUTM HaXOKACHUS MPOU3BOTHOM 2504

119 ®opmynsl AuQdepeHIIMpPOBaHUS 28.04

120 [IpousBonHas creneHHoi QyHKIUN 30.04

191 [IpousBoiHbIE 2r1€MEHTAaPHBIX (QYHKIHHA 30.04 https://multiurok.ru/
Boruucnenue npou3BoaHbIX

122 3JIEMEHTAPHBIX PYHKIUIHI 02.05

123 [TpousBogHas cyMMbl (QyHKITHIA 05.05

124 [IpousBoHas npou3BeaeHUs GyHKINN 07.05

125 [IpousBoHas yacTHOro PyHKIUI 07.05

126 [TpousBogHas KOMIIO3ULIUY (PYHKIUN 09.05
[ToHsiTHE U BBIYKCIIEHUE TPOU3BOAHOM n-

127 ro mopsaka 12.05
JuddepeHumpoBaHue CIOKHON

128 (1)YHKLII/II/I 14.05
YpaBHeHUE KacaTeNbHOU K TpaduKy

129 (I)yHKLIHH 14.05
VYpaBHeHUE KacaTeNbHOU K TpaduKy



https://multiurok.ru/

Konmponvnas paboma Ne 9 no meme
«Henpepuienvie pynxyuu.

https://resh.edu.ru,

131 1 1 16.05
Ilpou3seoonasn»

132 [ToBTOpEHHME, O606H.ICHIE€," . 1 19.05
cUCTeMaTH3aIysl 3HaHW: "Y paBHCHHUS

133 [ToBTOpeHwme, 0606H16HI:IG,” ) 1 21.05
cucreMaTu3anus 3HaHui: "OyHKIH

134 HTorosasi KOHTpoOJIbLHAN padoTa 1 1 21.05

135 [ToBTOpEHHME, O606I.L[6HIE€, 1 23.05
CHUCTEMAaTH3aIUsl 3HAHUH

136 [ToBTOpeHwme, O606III€HIE€, 1 26.05
CHUCTEMATU3AIUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 136 1

[NPOT'PAMME



https://resh.edu.ru

11 KIIACC

KoanuyecTBO 4acoB

Ne ni/mn Tema ypoka Koutposbn Aara Hara DUIEKTPOHHbIC WHPPOBLIE
Bcero H3y4eHu U3Y4YeHH o0pa3oBaTe/ibHbIE PeCypPChI
ble padoThI
a b |
11a 116
[IpumeneHnne npou3BOIHON K
. http://school-
1 UCCJICIOBAHUIO (PYHKIIMIA Ha 1 03.09 03.09 p:/. /_
collection.edu.ru
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
2 UCCIICIOBaHUIO (DYHKITHIA Ha 1 03.09 05.09 http://wmolow.edu.ru
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
3 UCCJICIOBAHUIO (PYHKIIHIA Ha 1 05.09 05.09
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne npon3BOHOMN K
4 UCCJIEIOBAHUIO (PYHKIIMIA Ha 1 06.09 06.09
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne npon3BOHOMN K
5 UCCJICIOBAaHUIO (PYHKIIHIA Ha 1 10.09 10.09
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K
6 UCCIIeIOBaHHUIO (DYHKITHIA Ha 1 10.09 12.09 http://fcior.edu.ru
MOHOTOHHOCTb U 3KCTPEMYMBI
7 BxogHasa KOHTpONbHaA paboTa 1 1 12.09 12.09
Haxoxaenne HanbombIiero u
8 HaVMEHBIIIETO 3HAYECHUS HENIPEPBIBHON 1 13.09 13.09
(GYHKIIUM Ha OTpE3Ke
Haxoxaenne HanbombIiero u
9 HaVMEHBIIIETO 3HAYECHUS HENIPEPBIBHON 1 17.09 17.09

(GYHKIIMN HAa OTPE3Ke




10

Haxoxnenue HauOOJIBIIIETO U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIMHU HA OTPE3Ke

17.09

19.09

11

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIMHU HAa OTPE3Ke

19.09

19.09

12

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIMHU HA OTPE3Ke

20.09

20.09

http://fcior.edu.ru

13

[IpuMeHeHne npon3BOAHOM s
HaXOJKJEHUs HaAWTy4Illero perieHus B
IPUKJIAIHBIX 337a4ax

24.09

24.09

14

[IpuMeHeHne npon3BOAHOM s
HaXO’KJEHUS HAWJTy4Ilero perieHus B
IPUKJIAIHBIX 337a4ax

24.09

26.09

15

[IpuMeHeHne npon3BOAHOM IS
OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTO (OPMYIIOH HITH
rpagukoM

26.09

26.09

16

[IpuMeHneHne TPOU3BOHON ISt
ONpEeAEIIEHUs CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro GopMYIION WK
rpaduKoM

27.09

27.09

17

Komnosumus GyHkimii

01,10

01,10

http://fcior.edu.ru

18

Komnoszumus GpyHKImii

01.10

03.10

19

Komnoszumus GyHKimii

03.10

03.10

20

['eomeTpuyeckue o6pas3bl ypaBHEHUH Ha
KOOPAMHATHOM INIOCKOCTH

04.10

04.10

21

I'eomerpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPJIMHATHOM MJIIOCKOCTU

08.10

08.10




KonTponbnas padora: "UccnenoBanue

22 y o 08.10 1010
(bYHKIHMI ¢ TOMOIIBI0 TPOU3BOTHOU

73 [TepBooOpazHas, 0CHOBHOE CBOHCTBO 10.10 10.10
epBOOOPA3HBIX
[TepBoOOpa3HbBIE 3NIEMEHTAPHBIX

24 dbyukuii. [IpaBuna HaxoxaeHUS 11.10 11.10
IepBOOOPA3HBIX
[TepBoOOpa3HbBIE 3NIEMEHTAPHBIX

25 dbyukuii. [IpaBuna HaxoxaeHUS 15.10 15.10
epBOOOPA3HBIX

26 Huterpai. I'eoMeTpuyecKkuii CMBICIT 15.10 17.10
UHTerpaa

27 Boruncnenue ONPEENEHHOr0 HHTErpaa 17.10 17.10
no ¢popmyse Herorona-Jleiibauma

73 Brruucnenue ONpEIENEHHOTO MHTErpaa 18.10 18.10
o popmyne HeroTona-JlelOHuIa

29 [Tpumenenue HHTErpasia Juis 2210 2210
HaX0XJIeHUs IUIonaied IIOCKUX PUryp
[IpuMeHneHnue nHTErpasa 11

30 HaxXO0X/JIeHUS 00bEMOB reOMETPHUIECKUX 22.10 2410 http://fcior.edu.ru
TeN

31 HpI/IMepI)vaeIHGHI/II/I nuddepeHInaIbHbIX 24.10 24.10
ypaBHEHUU

32 HpI/IMepLIUpeI_HeHI/II/I nuddepeHnnaIbHbIX 5510 5510
ypaBHEHUH
MaremaTtnueckoe MOAEITUPOBAHUE

33 peaIbHbBIX MPOIIECCOB C MOMOIIBIO 05.11 05.11
i depeHIMATLHBIX YPaBHEHUHN

. n

34 KOHTpOJIBHiUI pabora: "[lepBooOpasnas 05.11 07.11
U UHTErpaj

35 Tpuronomerpudeckue QyHKIHH, UX 07.11 07.11




CBOWCTBA M rpaduKu

Tpuronomerpuyeckue QyHKINH, UX

36 o 08.11 08.11
CBOWCTBA H rpaduKu

37 TpI/I}“OHOMeTpI/I‘{eCKI/Ie byHKIUHN, UX 1211 1211
CBOICcTBa U rpaduKH

13 TpI/IUI‘OHOMeTpI/I‘-IeCKI/Ie GYHKITUH, UX 111 1411
CBOWCTBA M rpaduKu

39 TpI/I}“OHOMeTpI/I‘{eCKI/Ie byHKIUHM, UX 1411 1411
CBOICTBa U rpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOLIBIO 15.11 1511
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TOMOLIBIO 19.11 19.11
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUU C TIOMOIIBIO 19.11 21.11 http://fcior.edu.ru
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € TOMOLIBIO 21.11 21.11
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenue TpuroHoMeTpudeCcKuX 9211 2911
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux 26.11 26.11
HEPABEHCTB

46 Pemenune TpuroHoMeTpudeCcKuX 26,11 58.11
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux 28.11 28.11
HEPABEHCTB

. n
48 KontponwHas pabdora: "I'paduku 29.11 29.11

TPUTOHOMETPUUECKUX (PYHKIIHI.




TpuronomeTrpuyeckue HepaBeHcTBa"

OcCHOBHBIC MCTOABI pCHICHUSA

49 03.12 03.12
10Ka3aTeIbHBIX HEPABECHCTB

50 OCHOBHBIC METO/IbI PEIICHUS 03.12 05.12
NI0Ka3aTeJIbHBIX HEPABECHCTB

51 OCHOBHBIC MCTOJIBI peIICHUS 05.12 05.12 http://fcior.edu.ru
10Ka3aTeIbHBIX HEPABECHCTB

59 OCHOBHBIC METO/IbI PEIICHUS 06.12 06.12
1I0Ka3aTeJIbHBIX HEPABECHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS 10.13 10.13
norapu(MHUECKUX HEPABEHCTB

54 OCHOBHBIC METO/IbI PEIICHUS 10.12 12.12
JOrapu(pMHUUECKUX HEPABESHCTB

55 OCHOBHbBIEC METO/IbI PEIICHUS 12.13 12.13
norapu(MHIECKUX HEPABEHCTB

56 OCHOBHBIC METO/IbI PEIICHUS 13.12 13.12
JOrapu(pMHUECKUX HEPABESHCTB

57 OCHOBHbBIEC METO/IbI PEIICHUS 17.13 17.13
UppaIMOHAIbHBIX HEPABEHCTB

53 OCHOBHBIC METO/IbI PEIICHUS 17.12 19.12
UppaIMOHATILHBIX HEPABEHCTB

59 OCHOBHbBIEC METO/IbI PEIICHUS 19.13 19.13
UppaIrOHAIbHBIX HEPABECHCTB

60 OCHOBHBIC METO/IbI PEIICHUS 20.12 20.12
UppaIMOHAIILHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 petuers 94.12 24.12
UppaIMOHAIbHBIX YPAaBHCHHIH

62 ['paduueckue MeTo b1 pewienus 4.1 26.12
UppaIMOHAIILHBIX YPaBHEHHIA

63 T'paduteckue meToms! petenis 26.12 26.12 http://fcior.edu.ru

IIOKa3aTeJIbHBIX YPAaBHEHUM




64

I'paduueckre MeToabl pelieHus
I1I0KA3aTeJIbHbIX HEPABEHCTB

27.12

27.12

65

I'pacdmueckue METOIBI peIICHUS
JOrapuPpMHUECKUX YPaBHEHUI

14.01

14.01

66

I'paduyeckre MeToabl pelIeHHs
JorapuMUUECKUX HEPABEHCTB

14.01

16.01

67

['paduueckue METOIbI PEIICHUS
norapu(MHUECKUX HEPABESHCTB

16.01

16.01

68

I'paduyeckre MeToabl pelieHus
MOKA3aTEeNbHBIX U JOTapU(OMUUECKUX
yYpaBHEHUH

17.01

17.01

http://teacher.ru
http://teacher.fio.ru

69

I'paduyeckre MeToabl pelieHus
MOKA3aTEeNbHBIX U JOTapu(OMUUECKUX
yYpaBHEHUH

21.01

21.01

70

I'paduyeckre MeToabl pelIeHus
MOKA3aTEeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

21.01

23..01

71

I'paduyeckre MeToabl pelIeHHs
MOKA3aTEeNbHBIX U JOTapu(OMUUECKUX
HEpPABEHCTB

23.01

23.01

72

KonTponbHas padora:
"HppanuoHaibHbIe, IIOKa3aTeIbHbIC H
JorapupMUUECKUe HepaBeHCTBA"

24.01

24.01

73

KommnekcHeie yncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi OPMBI 3aIIHCH
KOMIUIEKCHOTO YHciia

28.01

28.01

74

KommnekcHeie yncna. AnreOpanueckas u
TPUTOHOMETpHUYECKasi OPMBI 3aIIHCH
KOMIUIEKCHOTO YHcia

28.01

30..01

http://teacher.ru
http://teacher.fio.ru

75

ApudmeTrnueckue onepanuu c
KOMILJICKCHBIMHU YU CJIAMU

30.01

30.01

76

ApudmeTnueckne oneparuu C

31.01

31.01




KOMITJICKCHBIMHU YHCJIaMU

N3o0paxeHue KOMIJIEKCHBIX YMCEN Ha

77 . 04.02 04.02
KOOPJIMHATHON TIJIOCKOCTH

73 I/I306pa)KeHI/IevKOMHJ'IeKCHLIX YyHcell Ha 04.02 06.02
KOOPJIMHATHOM TIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oi1 creneHu 06.02 06.02
M3 KOMILJIEKCHOI'O YHCIIa

20 ®opmyna Myaspa. KopHu n-oii creneHu 07.02 07.02
M3 KOMILJIEKCHOI'O YHCIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI IS

81 perieHus pU3NIECKUX U 11.02 11.02
T€OMETPHUYCCKHX 3a/1a4

2" http://teacher.ru

22 KOHTp"OJ'IBHa}I pabora: "KoMIuiekcHbIe 11.02 13.02 p:// '
qucia http://teacher.fio.ru

&3 Harypasibsble U 11e1bI€ Yyucna 13.02 13.02

84 Harypasibsble U 11e1bI€ YuCia 14.02 14.02

25 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH 18.02 18.02
LEIBIX YHCET

26 [IpuMeHeHne NpU3HAKOB ACIUMOCTH 18.02 20.02
LIEBIX YUCET
[IpuMeHeHne MPU3HAKOB ACIIUMOCTH

87 20.02 20.02
nensix yrcesn: HOJl u HOK
[IpuMeHeHne Npu3HaKOB ACIUMOCTH

88 21.02 21.02
nensix yncen: HOJl u HOK

29 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH 25,02 25,02
I[EJIBIX YHMCEJI: OCTATKU 110 MOJIYJIIO

90 [IpuMeHeHne Npu3HAKOB ACIUMOCTH 2502 2702
LEJBIX YUCeIl: OCTATKH M0 MOAYITIO
[IpuMeHeHne MPU3HAKOB ACIIUMOCTH

91 LEJIBIX YKCell: anropuT™ EBkinaa s 27.02 27.02

pPELICHUA 3a/ia4 B IECJIbIX YKUCJIaX




92

KoHTtponbHas pabora: "Teopus menbix
yucen"

28.02

28.02

http://teacher.ru
http://teacher.fio.ru

93

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHUIIBHEIC CHCTEMBI I CHCTEMEI-
CJIICACTBHA

04.03

04.03

94

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHUIIBHEIC CHCTEMBI M CHCTEMEI-
CJIICACTBHA

04.03

06.03

95

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX
YpaBHEHUU

06.03

06.03

96

OcCHOBHBIE METOJBI PELLICHUS CUCTEM U
COBOKYITHOCTEW MppPalMOHAIBHBIX
YpaBHEHUU

07.03

07.03

97

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

11.03

11.03

98

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUH

11.03

13.03

99

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKIX
YpaBHEHUU

13.03

13.03

100

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUIECKIX
YpaBHEHUU

14.03

14.03

http://www.edu.ru/index.php

101

[IpumeHeHne CUCTEM K PEIICHHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aj1a4 U3
pa3IM4YHbIX 00JacTel HAyKH U peallbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYISHHBIX
pe3yIbTaTOB

18.03

18.03

http://www.edu.ru/index.php

102

IIprMeHeHNe CHCTEM K PEIICHUIO

18.03

20.03

http://teacher.ru




MaTeMaTUYECKHX 3a/1a4 U 3aj1a4 U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOI
YKU3HHU, UHTEPIIPETAIUS TTOJTYISHHBIX
pe3yIbTaTOB

http://teacher.fio.ru

HpI/IMeHeHI/IC HCPABCHCTB K PCIICHUIO
MAaTEMAaTHYCCKUX 3aJa4 U 3a1a4 13

103 pa3nuyHbIX 001acTeil HAYKN U peaTbHOM 20.03 20.03 http://www.edu.ru/index.php
YKU3HH, UHTEPIPETALNS TOTYICHHBIX
pe3yJIbTaTOB
KoHnTtponbHas padora: "Cucremsi

104 PalHOHAIBHBIX, UPPALHOHATBHbIX 21.03 21.03 http://www.edu.ru/index.php
MOKA3aTEIBHBIX U JIOTapU(OMHUUECKUX
ypaBHeHUH"

105 Pauonanbrbe ypasnenus ¢ 25.03 25.03 http://www.edu.ru/index.php
napaMeTpamMmu

106 PanuoHanbHbie HEpaBeHCTBA ¢ 25.03 27.03 http://www.fipi.ru/
napamMeTpamu

107 PanmonanbpHble CHUCTEMBI C MTapamMeTpaMu 27.03 27.03 http://www.fipi.ru/

108 WppanmonansHbie ypaBHEHUS, 58.03 58.03 http://teacher.ru.
HEpaBEHCTBA C MTapaMeTpaMu http://teacher.fio.ru

109 VppaiyoHaibubIe CHCTeMbI ¢ 08.04 08.04 http://www.fipi.ru/
napamMeTpamu

110 Hokasaresbibie ypasHenus, 08.04 10.04 http://www.fipi.ru/
HEPABEHCTBA C TApaMETPAMH

111 HokasatenbHele cHCTEMBI C 10.04 10.04 http://www.fipi.ru/
napameTpamu

112 Jlorapugmurieckue ypaBHeHus, 11.04 11.04 http://www.ege.edu.ru/
HEPABEHCTBA C TApaMETPAMH

113 Jlorapué)MITIeCKue CHOTEMEI C 15.04 15.04 http://www.ege.edu.ru/
napamMeTpamu

114 TpuronomeTpudeckne ypaBHEHUS C 15.04 17..04 http://www.fipi.ru/




napaMeTpamu

TpuroHomeTpru4eCcKue HEPABEHCTBA C

115 17.04 17.04 http://www.fipi.ru
napaMeTpamMu p:// pi.ru/
116 TpuronomeTpuHeckue CHCTEMEI ¢ 18.04 18.04 http://www.ege.edu.ru/
napaMeTpamu
ITocTpoenue u ucciaegoBaHue
117 MaTeMaTI:I%CKHX MOJCIIen p eanmv{mx 22.04 22.04 http://www.ege.edu.ru/
CHUTYaIIHii C IIOMONIbIO YPaBHEHUI C
napaMeTpamMu
[TocTpoeHue u Uccie0BaHNE
118 MATCMATHHCCKHX MOJICIICH PeaibHbIX 22.04 24.04 | http://www.ege.edu.ru/
CUTYaIUH C IIOMOIIBIO CUCTEM
ypaBHEHHMIA C MapaMeTpaMu
ITocTpoenue u uccinegoBaHue
119 MaTeMaTI:I%CKHX MOJLCIICH pealbHbIX 24.04 24.04 http://www.ege.edu.ru/
CHUTYAIIHii C IIOMOIIbIO CUCTEM
YpaBHEHUH C IapaMeTpaMu
" http://teacher.ru
120 KOHTpoanas["pa(SOTa 3amauu ¢ 25 04 25 04 p:// .
napameTpamu http://teacher fio.ru
https://math-ege.sdamgia.ru
121 [ToBTOpEHHE, O606I.L[6HI§6,” ) 29.04 2904 ps:// 8 g
cucTeMaTu3alus 3HaHui: "YpaBHEHUS http://alexlarin.net
https://math-ege.sdamgia.ru
122 IToBTOpEHuE, O606III€HI§6," ) 2904 01.05 ps:// 8 g
CUCTeMaTH3aIlus 3HaHUH: "Y paBHCHHUS http://alexlarin.net
[ToBTopenue, 0600IIEHNE :
’ o https://math-ege.sdamgia.ru
123 crucTeMaTu3alus 3HaHui: "YpaBHEHUSI. 01.05 01.05 ps:// g &
on http://alexlarin.net
CucreMbl ypaBHEHUH
https://math-ege.sdamgia.ru
124 [ToBTOpEHHE, O606I.L[6HI§6," . 02.05 02.05 ps:// 8 g
cucremaru3anus 3HaHui: "HepaBeHcTBa http://alexlarin.net
https://math-ege.sdamgia.ru
125 [MosTOpEHHE, O606III€HIEG,” ) 06.05 06.05 ps:// g g
cucTteMaTrrzanus 3HaHnui: "HepaBeHcTBa http://alexlarin.net
126 [ToBTOpenue, 06001ICHNE, 06.05 08.05 https://math-ege.sdamgia.ru




cucremarusanus 3Hanuil: "HepaBencraa'

'

http://alexlarin.net

[ToBTOpEHHME, 0000IICHHE,

https://math-ege.sdamgia.ru

12 i "I1 1 08.05 08.05 .
7 CHCTEMATH3ALHS ?'HaHI/II/I POU3BOTHAS http://alexlarin.net
U ¢€ MPUMEHCHHE
[ToBTOpEeHME, 0000IIEHNE .
’ ’ https://math-ege.sdamgia.ru
128 cucreMartuzaius 3Hanuii: "[IponsBoHas 1 09.05 09.05 ps:// g 8
. i http://alexlarin.net
U ¢€ IPUMEHCHHE
[ToBTOpEeHME, 0000IIEHNE .
’ ’ https://math-ege.sdamgia.ru
129 cucreMartuzaius 3Hanuii: "[IponsBogHas 1 13.05 13.05 ps:// g 8
. i http://alexlarin.net
1 ¢€ MPUMEHCHHE
[ToBTOpEeHME, 0000IIEHNE .
’ ’ https://math-ege.sdamgia.ru
130 cucreMaruzaius 3Hanui: "nurerpan u 1 13.05 15.05 ps:// g 8
" http://alexlarin.net
€ro NpUMEHEHHE
131 [ToBTOpeHwMeE, O606III€HI§6," . 1 15.05 1505 https://math—ege.sdamgla.ru
cucTeMaru3aius 3HaHui: "OYyHKIIH http://alexlarin.net
132 [ToBTOpeHwMeE, O606III€HIE6,” ) 1 16.05 16..05
cucreMaTu3anus 3HaHuil: "OyHKIMH
133 [ToBTOpeHwMeE, O606III€HI§6," . 1 20.05 50.05 https://math-ege.sdamgla.ru
cucTeMaru3aiys 3HaHui: "OyHKIIH http://alexlarin.net
http://teacher.ru
134 Hrorosas koHTpoabHas padora 1 1 20.05 22.05 i
B p http://teacher.fio.ru
135 Hrorosast kKoHTposIbHas paboTa 1 1 22.05 22.05
136 [ToBTOpEHHE, O606H16HI§C, 1 93.05 93.05
CHCTEMATH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 1 0

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1.MaremaTnka. Airedpa u Ha4aja MaTeMaTH4eCKOro o0pa3oBaHus.,
yriy0JieHHbIil ypoBeHb, yueOHuk / A.I'. Mep3asik,/ , [IpocBemenue 2023.
2 Anredpa u HaYaJIa MATEMAaTHYEeCKOro 00pa3oBaHusl., yriry0JeHHbIH
YPOBeHb, yueOHuk/.A.I'.MopakoBuy/

Aare0pa u Ha4YajIa MaTeMaTH4eCKOro o0pa3oBaHus., 0a30BbIil U
yriy0JieHHbIil ypoBeHb, yueOHuk /C.C. Hukoabckuii/

3.KoHTpOJIbHBIE H CAMOCTOATEIbHbIE Pa0OTHI.

4.IlpoBepouHble padoThbI.

S.MuTepakTUBHAs A10CKA.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Meroaunueckoe rmocodue Jyist yauTess ( Ha caiTe)

http://metodist.Ibz.ru),

http://www.it-n.ru/communities.aspx?cat_no=4460&lib_no=31650&tmpl=lib

http://www.uroki.ru/

http://www.edu.ru/moodle/
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/


https://lbz.ru/
http://www.it-n.ru/communities.aspx?cat_no=4460&lib_no=31650&tmpl=lib
http://www.uroki.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET CoCTaB 3/1eKTPOHHOI0 NpU10XKeHUs

. DneKTpoHHas popMa y4ebHMUKOB - rMrnepTekCToBble aHanoru
y4ebHNKOB Ha aBTOHOMHOM HOocuTesle C HAbopoM CChISIOK K TeMaM
y4ebHMKOB Ha 3/1eKTPOHHblE 06pa3oBaTesibHble pecypchl Ha
noptasne www.fcior.edu.ru

« [ocobue ans noarotoBkm K EMND ¢ KOMNaKT-ANCKOM (3/1€KTPOHHas
WMHTEpaKTUBHAs cpeaa A1 TPEHUPOBKM M CAMONPOBEPKN AN
noaroToBku K EM).

« YyebHoe npakTunyeckoe nocobue (3NeKTUBHbIN KypC
MEXMNPEeAMETHOro COAEPIKAHUS)

«BBeaeHne B cMcTeMy aBTOMaTM3MPOBAHHOMO MPOEKTUPOBAHUS» C KOMMAKT
— ANCKOM (MHTEPAKTUBHOW CPeAoV 0byUYeHNSt YEPUYEHUNIO Ha NpUMepe
N3BECTHON POCCUMCKON CUCTEMbl aBTOMaTU3UPOBAHHOIO
npoektTuposaHusa A[LIEM) c meToanyeckmMm nocobmem n OTKpbITbIM
3N1eKTPOHHbIM NpakTukymoM (http://Ibz.ru/files/6770/).

[lononHuTenbHble pecypcbl AN OpraHu3aUMn BHEYPOUYHOM
[EeATeNbHOCTU NO Bbi6Opy yuyawmxcs:

« 3NIEKTUBHbIE KYPCbl MO
MaTeMaTuke http://metodist.|bz.ru/iumk/mathematics/ec.php

« VHTErpMpoOBaHHbIE MPOEKThI MO MaTeMaTUKe U
nHpopmaTtuke http://metodist.Ibz.ru/iumk/informatics/ec.php

. Bcepoccuinickas onMMnunaga LWKONbHUKOB MO
MaTeMaTuke http://old.math.rosolymp.ru/

. Konnekums MHTEpaKTMBHbIX MyNbTUMEAMA-KOMMOHEHTOB A5 paboTbl
Ha MHTEPaKTUBHOW 0CKe «MaTemaTuka: ctepeomeTtpus, 10-11
Ks1accbl Ans
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

. MeToanyeckmne Matepuansl kKadpeapbl TEOPUM N METOANKM 0ByYeEHUS
Matematuku MY http://www.mpgu.edu/abitur/mat.htm

. MeToamueckne matepuansl kadeapbl NPUKIAAHON MaTEMATUKN
akynbTeTa MHDOPMALIMOHHBLIX TEXHONIOMMN MOCKOBCKOIO rOpPOICKOro
NCUXO0NI0ro-neaarornyeckoro YyHMBepcuTeTa
(MITNy) http://www.mgppu.ru/education/high/fit/index.php.

JNIeKTPOHHOE MeToAuYEeCKOoe NpuioXKeHue:


http://www.fcior.edu.ru/
http://lbz.ru/files/6770/
https://lbz.ru/metodist/iumk/mathematics/ec.php
https://lbz.ru/metodist/iumk/informatics/ec.php
http://old.math.rosolymp.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/
http://www.mpgu.edu/abitur/mat.htm
http://www.mgppu.ru/education/high/fit/index.php

CETEBbIE aBTOPCKME MacTepckme B opMe canToB MHTepHeTe ¢
METOAMYECKMMUN PEKOMEHAALUMAMN, BUAEONEKLIMSMUN N SNEKTPOHHOM
noyTon 1 hopyMoM Ans cBo60AHOro 06LLEHMS C aBTOPCKUM
konnektneom YMK yumtenen n poamtenen
http://metodist.|bz.ru/authors/matematika/3/. Ana yyactusi B
opymMe 1 npocMoTpa BUAEONEKLMIN HEOBXOAMMO
3apermcTpmpoBaThbCs Ha canTe.



https://lbz.ru/metodist/authors/matematika/3/




