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MOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anrebpa U Havajga MaTeMaTHIECKOTO
aHanm3a» 0azoBoro ypoBHs misa obydaronuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeiepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C YyY4ETOM COBPEMEHHBIX MHPOBBIX TpEeOOBAHMUH,
NPEIBABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJAUIHUNA POCCUICKOTO
oOpazoBanmsi. Peanuzanus mporpaMMbl OOecCTieUurMBaeT OBJIAJCHUE KITFOUYEBBIMU
KOMITCTCHIIMSIMHU, COCTABJISIFOIITUMU OCHOBY [IJII CAMOPA3BUTHSI M HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHUS JTHYHOCTH OOYIAFOIIINUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauajga MaTeMaTHYECKOTO aHANIM3a» SIBIACTCA OJHUM W3
HauOoJee 3HAYMMBIX B MporpaMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH O0O€CHeYMBaeT HWHCTPYMEHTAJIbHYI0 0a3y sl U3y4YeHUs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, (OPMUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllMXCs Ha YPOBHE, HEOOXOIUMOM JJIi OCBOCHHS
KypcoB HWH(OpPMATUKH, OOIIECTBO3HAHUS, HMCTOPUHU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydallluecs OBJAJCBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTOpast GOpMyJUPYET CBOU JOCTHKEHUSI B MaTeMaTH4eCKOH hopme.

Kypc anrebpsl 1 Hauan MaTreMaTHYECKOTO aHalu3a 3aKJIa/IbIBa€T OCHOBY JIJIs
YCHEIIHOTO OBJIAJICHUS 3aKOHAaMH (PU3UKH, XUMHUH, OHOJIOTMHM, TOHHUMaHUS
OCHOBHBIX TEHACHIUMA HSKOHOMHKA U OOIIECTBEHHOW JKM3HMU, TMO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >XU3HH. B TOXKe Bpemsi OBIaJEHUE
a0CTpaKTHBIMM U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTD
YTBEPKIEHUSI, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHue U
aHaJioruio, GopMHUPYyET KpeaTUBHOE U KPUTHUUYECKOE MbllIieHue. B xoe u3ydeHus
anreOppl W HavYaJl MaTEMaTUYeCKOTO aHajiu3a B CTapIIed IIKOoJe Yydalluecs
MOJIY4YalOT HOBBIA ONBIT pPEHIEHUS MNPUKIAAHBIX 337a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMil W WHTEpIpeTaluu
MOJIYYEHHBIX  PEIICHHM, 3HAKOMSATCA C  MpUMEpaMd  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAyKe U B MCKYCCTBE, C BBIJAIOMIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U KX aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4deOHbId Marepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M 4epe3 cneuuduky ydyeOHOU AesITelIbHOCTH,



TpeOyroren CaMOCTOSITEIIBHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIIbHOM
KOHIIEHTPAl[Mi BHUMAaHHs U OTBETCTBEHHOCTH 34 IOJYYEHHBIN pe3ysbTarT.

B ocnoBe wmetomukum oOydeHus anreOpe M HayalaM MaTeMaTHYEeCKOTO
aHaJIM3a JCKUT ACSITebHOCTHBIN MPUHIUI 00YUICeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTH4YE€CKOIO aHaIN3a» BKIIOYAET
CIIEYIOIME CONEPKATEIBHO-METOANYECKUE JIMHUM: «Yuciia UM BBIYMCIICHHS,
«Dynkuun U rpaduku», «YpaBHEHHMS M HepaBeHCTBa», «Hauwana
MaTeMaTU4YecKoro aHainmsa», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE
COZIEpPKATEIbHO-METOIMUECKUE JIMHUM H3Y4YaloTCsd Ha MPOTSHKEHHHM JIBYX JIET
oOyudeHusl B CTaplIeil LIKOJIe, €CTECTBEHHO JOMOJIHSASA APYr Apyra U MOCTENEHHO
HACBHIIAACh HOBBIMH TE€MaMM M  pasaeinaMu. JlaHHBII Kypc  sBISIETCS
MHTETPATUBHBIM, TIOCKOJIbKY OOBEIuHsAET B ce0e CcoJepKaHUEe HECKOJIbKHX
MaTeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMaTUUECKUI aHaAJIU3,
Teopusi MHOXKeCTB U np. [lo Mepe Toro kak ydamiuecs OBJIaAeBaloT Bc€ Ooiee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, y HUX IMOCIEI0BaTeNbHO HopMUpyeTca U
COBEPILECHCTBYETCS yMEHHUE CTPOUTh MAaTEMaTHYECKYHD MOJEIb pPEAIbHON
CUTYyallMM, NPUMEHATh 3HAHUs, NOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTeMaTUYECKOr0 aHaJIN3ay, IJIs PEIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOM
MaTEMaTUYECKOH 3a/1a4M, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pPE3yJIbTaT.

ConepxxarenpHO-MeTOaAMYECKas JIMHUAS «HUucna M BBIYMCIICHMS 3aBEpPLIACT
(opMHpOBaHKE HABBIKOB MCHOJb30BAHUS JACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HayaTo B OCHOBHOM IKkoJie. B crapiieil mikone ocoboe BHUMAHHUE YACISIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJb30BAaHUE DPA3NUYHBIX (OpPM 3amuCH JACMCTBUTEIBHOIO YHCIA, YMEHHUE
pPAalMOHAJIBHO BBINIOJHATh JEHCTBHUA C HUMH, JelaTb IPUKUAIKY, OLICHUBATH
pesynbrar. OOyyaromuecs: MOJMy4YarOT HaBbIKM MNPUOIMOKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUSI JIEUCTBUUA C YMCIIaMM, 3allCaHHBIMU B CTaHIapTHOU dopme,
UCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHUU BCETO
oOyueHuss B CTaplIed WIKOJIe, TMOCKOJbKY B KaXJOM pasJeie MporpamMMbl
IPEeIyCMOTPEHO pEeIIEHUE COOTBETCTBYIOIMIUX 3anad. OOyuaromuecs: OBJIaJeBalOT
pPa3IMYHBIMM METOJIAMU PEUICHUSI LEJbIX, PAlMOHAIBHBIX, HUPPAIMOHATBHBIX,
MOKa3aTeNIbHbIX, JIOTApU(PMHUUECKUX M  TPUTOHOMETPUUYECKMX  YpaBHEHHUH,
HEPaBEHCTB U UX cucTeM. [loirydeHHbIe yMEHUS UCIIONIB3YIOTCS IIPU UCCIIEI0BAaHUN
(GYyHKUMHA C TOMOIIBIO MPOU3BOJHOM, PEIICHUM NPUKIAJAHBIX 3ajad W 3a7ad Ha
HaXOXXJEHUE HauOOJbIIMX W HAUMEHbIIMX 3HaueHul ¢QyHkuuu. JlanHas
colepkaTelbHasl JIMHUS BKJIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJIHATh pacu€Tbl 1Mo ¢opmysaM, MpeoOpa3oBaHUS IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHHUM, a TaKXe BBIPAXKEHUH,



coliepKallluX CTeneHu W Jiorapudmbel. brarogaps u3ydeHUro anredpandyecKkoro
Marepuaia IPOUCXOJUT  JaJbHEWIIEEe  pa3BUTUE  AITOPUTMHUYECKOTO U
aOCTPaKkTHOTO MBIIUICHUS YydYaluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccyxaeHuid, paboTBl ¢  CHMBOJBHBIMH  (QopMamMH,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEPABEHCTB. AnreoOpa
npenjaraet d(PQPeKTUBHbIE HHCTPYMEHTHI JUISI PEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTOoMYecKass JUHUS «DyHKIIUM W TpaduKu» TECHO
NEPEIIETAETCA C APYTUMU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T
[IOCJIEIOBATEIBHOCTD U3Y4YCHUS Marepuana. N3yuenne CTEIIEHHOM,
MOKa3aTebHOM, JOrapu(pMUUYECKOl U TPUTOHOMETPUUECKUX (DYHKIIHMA, UX CBOMCTB
U rpavKoB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
MIPEAMETOB U PEANbHOW MKU3HU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYECHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TON coepKaTeIbHOW JTMHUU HalleJIeH Ha Pa3BUTUE YMEHUUN
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBHCUMOCTH MEXIY BEIMYMHAMU B
paznuyHOi (opme: aHaTUTHYECKOH, rpaduueckoir U crmoBecHo. Ero m3yuenue
CIOCOOCTBYET PpAa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIMH, UCTI0JIb30BAaHUIO aHAJIOTHiA.

ConepxarenpHas JuHus «Hadanma MareMaTnueckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBJISIETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouTh Tpapuku (YHKIUNA, OMpeAeisTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAYEHHUS, BBIYUCIATH IUIOMAAX QUTYp U OOBEMBI TeJ, HaAXOAUTh CKOPOCTU U
YCKOpEHMs IpoleccoB. JlaHHas coaep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
HaxXO0XJICHUSl HAWIYYIIEro PELICHUsS B MPUKIAJAHBIX, B TOM YHCIIE€ COLMAJIbHO-
HSKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOIO aHaiIu3a
CITIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacrlo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromuecss y3HAIOT O
BBIIAIOUIMXCSI PE3yNbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHUKH Kak
HayKH, U UX aBTOpax.

ConepxarenbHO-MeToqu4ecKas JMHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  3JEMEHTaM TEOPUH  MHOXKECTB. T€OpeTMKO-MHOKECTBEHHbBIE
MIPEACTABICHHS MPOHU3BIBAIOT BECh KYPC LIKOJBbHON MATEMAaTHKW M MPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, O0BEIUHSIONINI BCE pa3esibl MATEMATUKU U €€
NPUJIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE AUCIUIUIMHBI B €IUHOE
uenoe. IToaToMy BakXHO AaTh BO3MOXKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $3BIK COBPEMEHHOM MaTeMaTUKU M UCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIICH.

B kypce «AnreOpa um Hayajla MaTeMaTHYECKOTO aHaIW3a» MNPUCYTCTBYIOT
TAaKK€ OCHOBBI MAaTEMaTUYECKOrO0  MOJCIMPOBAHUS, KOTOpbIE€ MPU3BAHbBI
chopMHUPOBATh HABBIKU MOCTPOCHHS MOJICIECH pealbHbIX CUTYaIUi, HCCIEAOBAHUS
ATUX MOJENEH C MOMONIbIO ammapara aiareOpbl U MaTeMaTHYECKOro aHaln3a U’
UHTEPIPETALMU TOMYUYCHHBIX Pe3yJbTaToB. Takue 3a7aHusi BIUIETEHBI B KaXKIIbIi
U3 pa3JeiIoB MPOrpaMMBbl, OCKOJIBKY BECh MaTe€pUall Kypca IMIUPOKO UCTOJIb3YETCs
JUISL pelIeHUsl NMPUKIAAHBIX 3a1a4. [Ipyu pemeHnn peaibHbIX MPAKTUYECKUX 3a7ad
yyalyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThbCsi, HCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OpPraHu3yeTcsl B MPOIECCe M3YyUEHUs BCEX TeM Kypca «Auredpa u Hadana
MaTeMaTUYECKOrO aHaJInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuyeOHOM muiaHe Ha HM3ydYeHUE Kypca aiareOpbl M Haydal MaTeMaTH4YeCKOIo
aHann3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kmacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a iBa roja ooyuenust — 170 gacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BbIYMCTICHUS

PaunonanpHpie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUYHBIE  MEpUOAUYECKHEe  Apodu. ApudMeTHdyecKkue  omepanuud ¢
palMoOHAIbHBIMU YHCTIAMU, TPE00Pa30BaHUS YHCIIOBBIX BhIpaxkeHUM. [I[puMenenue
IpoOelt U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3IudHbIX OTpaciei
3HAHUU U PEaJIbHOM KU3HMU.

JlelicTBuTENbHBIE 4Yucla. PanuoHalbHBIE W UPpPAlMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCIICHHUS, [IPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ wnensiM  mnokaszarenem. CrannaptHas  Qopma  3anucu
NEUCTBUTENBHOTO 4yuciaa. Vcnosb3oBaHwe moaxojsmiel  ¢Gopmbl  3amucu
JNEUCTBUTENBHBIX YHUCEN I PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypalibHOM  cTeneHu.  JleWcTBus  C
apu(PpMETUYECKUMH KOPHAMH HATypaJIbHOM CTENEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHU M. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelleHHEe HEPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX 3a]1a4
Y 33J1a4 U3 Pa3IMIHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DYyHKIUHN U TPAPUKU

OyHkuus, crnocodsl 3amaHus GyHkuuu. ['paduk  dynknuu. B3anmHO
oOpaTHbIe PYHKIUU.

ObnacTh ompeneiaeHus 1 MHOXKECTBO 3HaueHuM QyHkuuu. Hymm QyHkumm.
[TpoMexyTkH 3HAKOOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.

CrenenHast pyHKIMS ¢ HATypajbHBIM U LEJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEINEHHU.



Tpuronomerpuueckasi OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(GbyHKIIUI 9YMCIOBOTO apryMEeHTA.

Hauaja mareMaTHYeCKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIC MOCJICOBATESIILHOCTH.

Apudmerrnueckas U reomeTpudeckas mporpeccuu. beckoHeuHo yOpIBaromas
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIICH TeOMETPUUYECKOM
nporpeccur. @opmylia CIOXKHBIX NPOLEHTOB. McCronp30BaHWE TPOTPECCUU IS
peIICHUs PEATbHBIX 33/]1a4 MIPUKIAJHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHOKeCTBO, omnepalid HajJ MHoOXecTBaMu. Jlmarpammsl Oiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO ammnapara il ONUCAHUS PEaTbHBIX
MIPOIIECCOB U ABJICHUHN, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KUIACC

Yucua ¥ BbIYHCICHUSA

Harypanbabie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOWCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JJOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHUH, COAEPIKAIIUX JIOTapU(PMBI.

[IpeoOpazoBaHue BBIPAKEHHUM, COAEpKAIIMX CTENEHHM C PALMOHAIBHBIM
ITOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUH. PellleHre MpuKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JIUHEUHBIX YPABHEHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jady M3 Pa3Iu4HbIX o0JlacTeld HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKU

Oynkrusa.  [lepuomuueckne  dyHkuuu. [IpomMexyTku  MOHOTOHHOCTH
¢ysHkuu. MakcumyMbl ¥ MUHMMYMBI (QyHKuuu. HauGombiiee u HavMeHblee
3HauYeHHUE (PYHKIIMU Ha MPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPAPUKH.

[TokazarenpHast u norapudmuyeckas QyHKIUU, X CBOMCTBA U rpauKH.



Ncnonb3oBanue rpadukoB GyHKIUN I pelieHrs YpaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH IS HWCCIEIOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOphIE€ BO3HUKAIOT MPHU PEHICHUH 3a7a4 U3 APYTUX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Hayajna MmaTeMaTH4ecKOro aHajaimn3a

HenpepsiBable hyHKIIMKH. MeTOa UHTEPBATIOB JI PEIICHUS] HEPABEHCTB.

[IpousBognass  ¢yHkumu. ['eomeTpudeckuii. W (QUBHUECKUNH  CMBICI
IIPOU3BOJIHOM.

[IpousBogHbie  dJIeMEHTApHBIX  (QYHKUIUNA.  DOpMysbl  HAXOXKACHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpuMeHeHre NMPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

IIpruMeHeHne TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dlllero pELICHUs B
IPUKIAIHBIX 3aja4yaxX, I ONPENEIICHUs CKOPOCTH IIpolecca, 3aJaHHOIo
(dopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpan, ero reoMmerpuyeckuil W (usnmyeckuil cMbIca. Bbruncienue
uHTerpana no Gopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeObHOro mpeamera «MaremaTuka» IOJDKHO 00€CTeunBaTh
JTOCTHKCHHUE Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHusl CICIYIONINX JHYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUSI MPOTPaMMbl Y4E€OHOTO TpeamMeTa
«MaremaTnka» XapakTepu3yrTCs:

['pax1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHHUIA,
MpoNEeAyp TpaxJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSIMHA 1 HA3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKCHHUS K
MPOILIOMY U HACTOSIIIEMY POCCHUIICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIbI,
K HCIIOJB30BAHUIO 3TUX JIOCTHKEHUW B APYrHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMMKH.

JlyXOBHO-HpPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM IIYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEACHHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUM HAYKU U JAEATEIbHOCThIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, peIICHU, pacCyKJICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM acTIEKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 30pOBOTO U O6e30macHOro 00pasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIEeCcKOro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs;, MHTEPECOM K
paznuuHbM  chepam  MpoecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymel mnpodeccur W peanru30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa3oBaHHIO U
caMo00pa3oBaHNI0 Ha TPOTSHKCHUH BCEH JXU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJOTUYCCKON KYyJIbTYpbl, MMOHWMAHHUEM BIUSHUS
COIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSTHUE MPUPOIHON U COIMAIBHOM
Cpenbl, OCO3HAaHHWEM TJI00ANBHOTO XapakTepa HSKOJOTHYECKHX MpooIieM;
OpHCHTallMel Ha TPUMCHCHHE MAaTEeMaTHYCCKUX 3HAHUU IJIs PEIICHUS 3aaad B
0o0JlacCTH  OKpY)Karomel Ccpeanl, IUIAaHUPOBAHMSI TIIOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJICICTBHM JIJIST OKPYXKAIOMIEH CPEJIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHON TMPaKTHKH, TTOHUMaHHUEM
MaTeMaTHYeCKOW HayKH Kak c¢epbl UYeJOBEYECKOW ACATEIBHOCTH, JTAloB &
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHs [UBWIN3ALMU;, OBIAJCHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYpOM KakK CpEJICTBOM IIO3HAHHS MUPA,;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUIyaJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI y4e€OHOTO MpeaMera
«MaremaTtuka» XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  O€LCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elCmeUsMU, YHUBEPCANbHBIMU Pe2YNAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaeamenvhwvle  Oelicmesus, — 0OeCneuuUsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arwuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYHCAIOW,e20  Mupa,  NpUMeHeHue  J102UYecKUXx,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBrlie JoTrHYECKUE ICHUCTBUS:

e BBIABJSITH M XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
OTpeNeeHUs] TOHSATWUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA ISl OOOOIIEHWS W CpaBHEHUS, KPUTEPHUU
IPOBOJUMOTO aHAJIN3A;



BOCIIpUHUMATh, (POpMYyIMpoOBaTh M  NpeoOpa3oBbIBATh  CYKICHUS:
YTBEpAUTENbHbIE U OTpPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3UM U
OpoTUBOpeUMsl B (akTax, [IaHHBIX, HAOJIOJCHUSX U YTBEPKACHUSX;
npemjaraTb  KpUTEpPUM  JUIL  BBIABJICHHMS ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHH;

JieNaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHHI 0 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBA MaTEeMaTUYECKUX
YTBEpXKACHUN (IIpsIMBbIE U OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALUIO,
MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh CMOCOO penieHus: yueOHOM 3agauu (CpaBHHBATh HECKOJIBKO
BAapUAHTOB pElICHUs, BBIOMpaTh Haubosee MNOAXOASAIUNA C YYETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBUS:

HCITOJTh30BaTh BOMPOCHI KaK MCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOLIUME MPOTUBOpEUne, MpodiemMy,
yCTaHABIMBAaTh HWCKOMOE W  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTUTAaHMPOBAaHHBIN OKCIICPUMEHT,
WCCJIEIOBAaHNE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO
0o0beKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXITY
00BbeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIONCHUSA, WCCIEIOBaHMs, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIIECCa, a TaKKe BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmariueii:

BBIABIIATE JeunuTel WHPOpPMAIIUK, TAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a]1a4H;

BBIOMpAaTh ~ WH(MOPMAIIMI0O W3  HCTOYHUKOB  DPA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHUSI,

CTPYKTYPHPOBATh HHPOPMAIIHIO, MPEIACTABIATh €€ B Pa3IMYHBIX (PopMax,
WJUTIOCTPUPOBATH TpapuuecK;



2)

OLICHUBATh HaAEKHOCTh uHbopMaIu o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuxamue@Huwle Oeucmeus, obecneyugarom

CcHOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUUXCSL.
OO0urenue:

BOCIIpUHUMATh U  (OPMYyJIUPOBATh CYXKIEHHS B COOTBETCTBHUH C
YCIOBUSIMHU U LIETSIMHU OOILEHUS; SICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B XOJI€ OOCYKIEHUS 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIAaEMON TEMBI,
npo0JIeMbl, pelIaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA TTOUCK
pElIeHMs; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JPYTUX
YYACTHUKOB JUanora, OOHapy>KMBaTh pa3iMuue U CXOJCTBO IMO3ULIHMA; B
KOPPEKTHOU opMe (hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OPENCTaBIIATh  pE3yJbTaThl  pELICHHs  3a7a4d,  JKCIEPUMEHTAa,
UCCIIEJIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHHYECTBO:

3)

NOHMUMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHAMBUYaTbHON paOOThI MPU PEIICHUN YYeOHBIX 3a/1a4; MPUHUMATD 11€JTb
COBMECTHOM JEATEIBHOCTH, TUIAHHUPOBATh OPTaHW3alUI0 COBMECTHOM
paboThl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYMNMOBBIX (hopMax paboThl (00CYKaeHusI, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBD» W WHBIE); BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCILICHUSA 3aJa4u, BBI6I/IpaTB CII0C00 pCUICHUA C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ YYETOM HOBOW MH(OPMAIIUH.
CaMOKOHTPOJIb:

BJaJ€Th HAaBbIKAMHU [I0O3HABaTEIbHOM pedieKCHuH KaK OCO3HAHUS
COBEpUIAEMBIX NIEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJII Ipolecca U
pe3yJbpTara peleHnsl MaTEMaTHIECKOM 3a1auu;



e TMpPEABUACTH TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIEIM W YCJIOBHUSAM, OOBICHITH
OPUYMHBI JTOCTUKEHUS WJIM HEJOCTHXKEHUS PEe3yJIbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayasa MaTeMaTHYECKOTO aHAIHM3ay
Ha YPOBHE CpPEAHEro oO0miero oOpa3oBaHUs JOJKHO OOECIEUMBAThH JOCTHUKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucua ¥ BbIYHCICHUSA

OneprpoBaTb NOHATHUAMH: PAUOMOHAIBHOE M JEHWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoinonusaTe  apudmernyeckue — omepauMd € palUMOHAIBHBIMU U
JNENCTBUTEILHBIMHU YHCIAMU.

BoinonHATe npuOIMKEHHBIE BBIUMCIICHUS, UCIIONIb3YS MpaBUia OKPYTJICHMUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIUYMCICHUMN.

OneprpoBaTh MOHATUSAMHU: CTENEHb C LEIBIM IOKAa3aTeJIeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YMCA, KOPEHb HaTypajlbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJISl PEILICHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TaHI€HC IPOU3BOJIBHOTO YTJIa;
MCII0JIb30BAaTh 3aMCh IPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIUN.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHWE, HEPABEHCTBO; LEJOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinmonusaTe npeoOpa3oBaHMsi TPUTOHOMETPUUYECKUX BBIPAXKEHUM U peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs 1ENIbIX, PALMOHANBHBIX W UpPpPALMOHATBHBIX
BBIDA)KEHUA W pellaTh OCHOBHBIE THUIBI  LEJbIX, palUOHAIBHBIX H
VPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh YpaBHEHHS U HEPABEHCTBA JJIS PEIIECHUSI MAaTEMAaTUUYECKUX 3a]1a4
1 337a4 U3 PA3IMYHBIX 00IacTel HAyKU U PEAIbHOM JKU3HH.



MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKCHUS, YPABHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJladyd, MCCIEA0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BaHUEM alllapaTa ajreopsl.

DYyHKIUHU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aaHusl (PYHKIMHU, 00JACTh
OmpeeeH!s] U MHOXKECTBO 3HA4YeHM QyHKIuHU, Tpaduk (GyHKIHUHU, B3aUMHO
obpaTHbIe QYHKITHH.

OnepupoBarth TMOHATUSAMH: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
(GYHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBathk rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth U unuTath rpaduku JUHEHHON (PYHKIUU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C IEJIBIM MTOKA3aTEJIEM.

Ucnonb3oBate rpaduikd QyHKIME Ui KCCIEIOBAHMS IPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUU 3a7ad U3 JPYTrUX YUEOHBIX MPEAMETOB U peajbHOU
KU3HU; BBIpaXaTh GOpMyIaMu 3aBUCUMOCTH MEXK]Ty BEJIMUUHAMH.

Hauaja MaTeMaTH4eCKOro aHajan3a

OnepupoBaTh TMOHATUSMHU: TIOCJIEIOBATEIBHOCTh, apudMeTHUECKas U
reOMETpUYECKas MPOrPeECCU.

OnepupoBarh TMOHATUAMH: OECKOHEUHO YOBIBalollass TeOMETpUYEecKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBaIOIIEeH reOMETPUUECKON POTPECCHH.

3amaBaTh NOCAEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEN0BATEILHOCTEN U MPOTPECCUi AJIA PELICHUS
peanbHBIX 3324 NPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHUKA

OneprpoBaTh NOHITUSIMUA: MHO>KECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonb3oBaTh  TEOPETUKO-MHOXXECTBEHHBIN  ammapaT JJii  ONMUCAHUS
peanbHBIX TPOILIECCOB W SIBICHUM, MPU pPEUIEHUU 3a7ad U3 JPYIHuX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  HOHSATUAMMU: ompenesieHne,  Teopema, CJIEJICTBHE,
JI0Ka3aTEeIbCTRO.

11 KITACC

Yucjaa v BLIYUCTICHUS

OnepupoBaTh TMOHATUSIMHU: HaTypaJbHOE, LEJI0€ YHUCIO; HCIOIb30BaATh
NPU3HAKU JICJIMMOCTH LEIBIX YHCEN, PA3JI0KEHUE YHCJIAa Ha MPOCThIE MHOXKUTEIN
IUTA pEIICHUS 3a]1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHAMU: JOTapu(M UKCIIa, JECATUYHBIC W HATypaJibHbIC
Jgorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsaTh cBOMCTBa CTeNeHW i [peoOpa3oBaHMs  BBIPAKECHUM;
ONEPUPOBATh NOHATUAMM: ITOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JIOrapudMbl;
OTepUpOBaTh MOHATUAMU: JIOTapU(IMUUECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THUIIBI JIOTApU(MUUECKUX YpaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMHU: CHCTEMA JMHEHHBIX YPAaBHEHUU M €€ pEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUW JIJISI PEUICHUS PAKTUYECKHUX 3a4a4.

HaxoauTp pelieHns NpoCcTEHINX CUCTEM U COBOKYITHOCTEHW PalMOHAIbHBIX
YPaBHEHHI U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIPDQXKECHUsI, YPAaBHEHMS, HEPABEHCTBA W CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM allllapara ajareopsl.

DOyHKUUM U TpaduKu

OnepupoBarh MOHATUAMM:  HepuoAndeckass  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHA OHKCTpeMyma (QyHKUUHU, HauOojbliee U
HauMEHbIlIee 3HAUYEHUS (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCleI0BaHus (PYHKIUH, 3aJJaHHOU rpaduKoOM.

OnepupoBarh MOHATUAMH: TpadUKU NOKA3ATENbHOH, Jorapupmuueckonl u
TPUTOHOMETPUUECKUX (PYHKUMN; U300paxaTh UX HA KOOPAUHATHOW MIIOCKOCTH U
WCTIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOMN TJIOCKOCTU TpadUKH JIMHEHHBIX ypaBHEHUI
Y MCIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU.

Ucnonb3oBate rpaduikd QGyHKIME JUIsT  KCCIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUYEOHBIX TUCIUIUIMH.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTh MOHATUSAMU: HEMpepbiBHAs (YHKIUS; MPOU3BOIHAS (QYHKUUY;
MCIIOJIH30BaTh TEOMETPUUECKHUI M (PU3UUECKUI CMBICI MPOU3BOIHOM JJISI peIIeHUS
3aaad4.

Haxonutb npou3BOHbIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnonb30BaTh MPOU3BOIHYIO ISl UCCIIENOBAHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh PE3yJIbTAaThl UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NpOW3BOAHYIO IS HAXOXKIACHUS HAWIY4YLIEro pEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: MEpPBOOOpa3Has M  MHTErpaj; IOHUMATh
reoOMeTpUUYeCKUi U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3Hbie 3IeMEHTAPHBIX (DYHKIWN; BBIYHCISATH WHTETpAI
o ¢hopmyine Herorona—JlefiGuura.

Pemate mpukiagHbie 3a7a4d, B TOM YHCJIE COIHMAIBHO-IYKOHOMHUYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaudecTBO 4acoB

Bcer  KonTpoabH
0 ble paboThI

JuaexkTpoHHble (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

JlonoJtHUTEbHAS
uHpopmanus

MHokecTBa pallMOHAIBHBIX U
JIEHCTBUTEIBHBIX YHCET.
PanmionansHble ypaBHEHHS 1
HEpPaBEHCTBA

14 1

http://www.problems.ru/http://www.pm298

.ru/

Hcnonb3oBars
TEOPETUKOMHOKECTBEHH
bl anmapar Jjis
OTHMCaHUs X0/1a PEIICHUS
MaTEeMaTUYECKHX 3aj1ay,
a TaKKe pealbHbIX
MPOLIECCOB U SIBIICHUM.
OnepupoBaTh
MOHATUSMU:
palMOHATILHOE YHCIIO,
OeckoHeUHast
nepuoanyecKkas apoob,
MIPOLICHTHI;
UPPALMOHATIBHOE U
JIEHCTBUTENLHOE YHCIIO;
MOAYJb
JEHCTBUTENBHOIO YUCIIA;
HCIIOIB30BaTh ATH
TTOHATHS TTPU
MPOBEJCHUH
paccyXJIeHui u
JI0Ka3aTelbCTB,
OPUMEHSTH JpOoOH U



http://www.problems.ru/
http://www.problems.ru/
http://www.pm298.ru/

IPOLEHTHI [yl PELICHUS
IPUKIAIHBIX 337a4 U3
Pa3JIMYHBIX OTpacien
3HAHUM U peaIbHOM
KU3HU.

Oynkiun u rpaguku. CTeneHs ¢
L[EJIBIM TIOKa3aTeNIeM

http://www.math.ru/http://www.allmath.ru/

Onepuposatb
HOHATHAMH: (DYHKITHS,
CIOCOOBI 3aJJaHUs
(hyHKIIUY; B3aUMHO
oOpatHble (PYHKIIHH,
KOMIO3UIHS (PYHKIIHA,
rpaduk GpyHKIHH,
00J1acTh OompeieTIeHUs U
MHOKECTBO 3HaYCHUH
(GbyHKIUY, HYIH
(yHKIIUY, TIPOMEKYTKU
3HAaKOIOCTOSIHCTBA,
JIMHEMHAas,
KBaJIpaTU4yHasl,
IpOOHOIMHEWHAS U
CTerneHHas (PyHKIUU.
BrinosHsaTh
3JIeMEHTapHbIe
npeoOpazoBaHus
rpadukoB QyHKIMA.
3HaTh U yMETh
JIOKa3bIBaTh YETHOCTD
WJIM HEYETHOCTD
bynKumm,
NEPUOANYHOCTD



http://www.math.ru/
http://www.math.ru/

3

ApudmeTnueckuiit KOpeHb n—ou
crenenu. MppannoHanpHble
YpaBHEHHUS U HEPABEHCTBA

18

http://Math-Net.ru/http://www.uchportal.ru/

(yHKIIUY, HAXOTUTh
IPOMEXYTKH
MOHOTOHHOCTH
(yHKIIUM, MAKCUMYMBI U
MUHUMYMBbI QYHKIINH,
HauboJIbIIEe U
HaVMEHbIIIEE 3HAaUCHHE
GbyHKIIMY HA
IIPOMEXKYTKE.
DopMynHMpoBaTh U
WTIOCTPUPOBATH
rpaduuecku cBoiicTBa
JIMHEMHOH,
KBaJIpaTUYHOM, JPOOHO-
JIMHEVMHOU U CTENEHHOU
GbyHKIHUH.
DopMynHupoBaTh,
3alUChIBaTh B
CUMBOIINYECKOM popme
Y UCTOJIb30BaTh
CBOMCTBA KOpHS -0
CTETEeHHU IS
npeoOpazoBaHms
BbIpakeHN. Haxonuts
pelieHus
MPPALMOHATBHBIX
YPaBHEHUH C TIOMOILBIO
PaBHOCHIIBHBIX
NIEPEXO0/I0B WIN
OCYLIECTBIISAS IPOBEPKY



http://math-net.ru/
http://math-net.ru/

kopHel. CTpouts
rpaduk QyHKIUN KOPHS
N-Oli CTENEHU KaK
obOpaTtHo# 11 QyHKITUH
CTENEeHH C HATypaIbHBIM
noKasaresiem

Dopmyiibl
TpuroHoMmerpun. Tpuronomerpuuec
KM€ YpPaBHEHUS

TlocnenoBaTensLHOCTH U
MpOrpeccuun

22

http://www.mccme.ru/http://www.exponent
a.ru/

http://www.problems.ru/http://www.pm298
.ru/

[aBatp onpeneneHus
CUHYCa, KOCUHYCa,
TaHT€HCa U KOTaHIeHca
YHCIIOBOTO apryMEHTa; a
TaK)Ke apKCHHYCa,
apKKOCHHYCa U
apKTaHIeHca Yucia.

OnepupoBaTh
MTOHSTHSIMH:
MOCJICAOBATEILHOCTb,
CITOCOOBI 3aJaHUS
MTOCJIeJOBATEIBHOCTEH;
MOHOTOHHEBIE U
OTpaHHYCHHBIC
MTOCIEA0BATEILHOCTH;
HCCIIEIOBATh
MOCJICAOBATEILHOCTH Ha
MOHOTOHHOCTD H
OTPAaHHYEHHOCTb.
[Tonyuats
MpesicTaBiIeHue 00
OCHOBHBIX HJEAX
aHann3a OECKOHEYHO



http://www.mccme.ru/
http://www.mccme.ru/
http://www.exponenta.ru/
http://www.problems.ru/
http://www.problems.ru/
http://www.pm298.ru/

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

MasbixX. J[aBaTh
onpeJieseHue
apudmeTnuecKoit u
reoOMETPUYECKOM
IPOrPECCHH.
Jloka3pIBaTh CBOMCTBA
apudMeTHYECKON 1
reOMETPUYIECKOMN
MIPOTPECCUH, HAXOIUTh
CyMMY YJICHOB
MIPOTPECCHH, & TAKKE
CYMMY 4YJICHOB
OCCKOHEYHO
yObIBaromIei
reOMETPUUYECKON
MIPOrpeCCUu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KITACC

Ne HaumenoBanue KoanuectBo yacos
duekTpoHHbIe (LM poBHIE) 00pa3oBaTeIbHbIE JdonmoaHuTeabHasA
n/ | pas/ieioB H TeM Bcer  KoHTpOJBbHBI
pecypcebi uHpopmanus
n NporpamMmal 0 e padoThl
DopmyIHpOBaTh
olnpezieeHue
CTEIEHU C
paloHaIbHBIM
Crenens ¢
IIOKA3aTeJIEM.
paloHaIbHBIM
BeimonaHsTh
MIOKa3aTeseM.
npeodpazoBaHus
[TokazarenbHas - .
12 1 http://fipi.ru/http://alexlarin.net YHCIIOBBIX
byHKIHS. .
BBIpaXCHHUI,
[Toka3zaTenbHbIE
coJIepKaIInx
ypaBHEHUS U
CTEIEHU C
HEpPaBEHCTBA
palroHaIbHBIM
MIOKAa3aTeJIEM.
Hcnonb3oBars
(G POBbBIE PECyPCHI
[aBath onpeneneHue
norapudpMa 4ucna;
Jlorapupmuueckas JECATUYHOTO U
GyHKIHS. HaTypaJIbHOTO
Jlorapugpmuueckue 12 http://school-collection.edu.ru/http://www.bymath.net/ norapugma.
ypaBHEHUS U Hcnonw3zoBars
HEpaBEHCTBA CBOMCTBA
J0rapuQMoB A
npeoOpazoBaHus



http://fipi.ru/
http://fipi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

norapupMuIECKux
BBIPAKCHUI.
Crpouts rpapuk
Jorapu(pMUIECKOM
(byHKIIMM Kak
oOpaTHOH K
MIOKa3aTeJIbHOU U
UCTIOJIb30BATh
CBOMCTBA
norapudmuaeckoi
GbyHKIMN 1715
pelleHus 3a1a4.
Haxomauts perienus
JorapupMUUECKUx
YpaBHEHUN ¢
MOMOIIBIO
PaBHOCHIIBHBIX
NIePeX0I0B MIIN

OCYILIECTBIIASA
IIPOBEPKY KOpHEN
Hcnonws3oBars
11 (pOBbIE PECYPCHI
JUTSL TIOCTPOCHUS
Tpuronomerpuuecku
rpadukoB
€ QYHKIMH U UX . .
S — http://ege.yandex.ru/mathematichttp://mathege.ru/or/ege/Mai = TPUTOHOMETPUYECKH
P : n/ X QyHKIIMM 1
Tpuronomerpuuecku

€ HCPABCHCTBA

U3Y4YEHUS UX
cBoucTB. Pemarn
TPUTOHOMETPUYECKHU
€



http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/

IIpousBoaHas.
IIpumeHeHue
MPOU3BOAHOMN

24

http://mathkang.ru/http://www.zaba.ru/

OnepupoBarb
MOHSATUSMU:
byHKIUSA
HEIpEepbIBHAS HA
OTpE3Ke, TOUKa
paspsiBa pyHKLINH,
acUMINTOTa rpaduka
GyHKIHN.
[IpumensaTs
CBOMCTBA
HEIPEPHIBHBIX
byHKIUN s
pelIeHus 3a1ay.
OnepupoBaTh
MOHSATUSIMU: TIEPBAs
U BTOpast
MIPOU3BOTHBIC
(yHKIIMY; TOHUMATh
(dbuznveckuit u
r€OMETPUYECKUI
CMBICIT
IIPOU3BOAHOM;
3alUChIBaTh
ypaBHEHUE
KacaTeJIbHOM.
Brraucnars
MIPOU3BOTHBIC
CYMMBI,
MIPOU3BEJICHNUS,
YaCTHOI'O U CJIIOKHOU



http://mathkang.ru/
http://mathkang.ru/

WNHurerpai u ero
IIPUMEHEHUS

http://uztest.ru/http://college.ru/matematika/

¢bynkuuu. M3yqars
MIPOU3BOIHBIC
AJIIEMEHTaPHBIX
byHKIMA.
Hcnonb3oBath
reOMETPUUYECKUI U
(bu3nuecKkuil CMbICIT
MPOU3BOAHON JJIA
pelieHus 3aaa4y

OnepupoBaTh
MOHATUSMU:
nepBoobOpasHas u
onpeaenEHHbIN
uHrerpan. Haxonuts
nepBooOpa3HbIe
3JIEMEHTAPHBIX
byHKIMH 1
BBIYHCIIATh UHTETPall
1o ¢opmyie
Hsrorona—
JletiOHuIIA.
Haxoauthb miomanu
IJIOCKUX GUryp u
00BEMBI TEIT C
TTOMOTIIBIO
ONPEAECIEHHOTO
MHTErpana.
3HaKOMUTHCSA C
MaTEeMaTUYECKUM
MOJICJINPOBAHUEM Ha



http://uztest.ru/
http://uztest.ru/

Cucremsl ypaBHEHUN

12

http://Math-Net.ru/http://www.uchportal.ru/

npumepe

Qg depeHIaIbHbIX
YpaBHEHUU.
[Tonyyats
IPEJICTaBICHUE O
3HAUEHUU BBEICHUS
MOHSITUS UHTErpaa
B Pa3BUTUHU
MaTeMaTHK!

OnepupoBaTh
MOHATUSIMU: CUCTEMA
Y COBOKYITHOCTb
YpaBHEHUH U
HEPABEHCTB;
pelIeHre CUCTEMBbI
WJIH COBOKYITHOCTH;
PaBHOCHUJIbHBIE
CHUCTEMBI U CUCTEMBbI-
CJIEICTBUS.
Haxoauts pemenus
CUCTEM U
COBOKYITHOCTEM
LETIBIX
palMOHaIbHBIX,
HUppAIMOHATIbHBIX,
MOKAa3aTeNbHBIX U
norapupMUIECKUx
YpaBHEHUU U
HEPABEHCTB.
[IpuMeHSTh CHCTEMBI



http://math-net.ru/
http://math-net.ru/

HarypanbHble u
LIeJIbIE YUCIIa

http://mathkang.ru/http://www.zaba.ru/

YpaBHEHUH K
PEIIECHUIO0 TEKCTOBBIX
3a/1a4 U3 pa3InuHbIX
obnacTell 3HAaHMH U
peabHOM KU3HU;
WHTEPIPETHPOBATH
MOJTYYCHHBIC
penieHusl.
Hcnonn3oBaTh
U(POBBIE PECYPCHI
OnepupoBaTh
MIOHSTHUIMH:
HaTypaJbHOE U
1IEJIOE YHCIIO,
MHOKECTBO
HATypaJbHBIX U
LIENIBIX YHCE.
Hcnons3oBaTh
MPU3HAKU
JIEIIMMOCTH 1EIIBIX
YHCEN; OCTATKH 110
moayito; HOJ u
HOK natypanpHbIX
YHUCEJT; AITOPUTM
Esximma noas
peuieHus

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTU3alHs

18



http://mathkang.ru/
http://mathkang.ru/

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka KouTpoabHubie
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI
pecypchl
MHOXECTBO, ONIEpaIiiy Ha/l MHOYKECTBAMH.
Huarpammsl Ditiepa—BenHa 04.09.2023
Parmmonansupie unciaa. OOBIKHOBEHHBIC U
JIECATUIHBIC TPOOH, IPOIICHTHI, 0ECKOHECUHBIS
PODIL TIp ’ 06.09.2023
MIePUOTUYECKHE TPOOH
Apudmerndeckre onepanum ¢
allMOHAJIBHBIMM YHCIaMH, IPeOOpa30BaHUs
P LAMH, TIPEODP 11.09.2023
YHUCIIOBBIX BBIPAKCHHM
[Tpumenenue apobeli u MPOIIEHTOB AJIs
SIICHUS PUKJIAIHBIX 3a]a4 U3 Pa3IUIHBIX
PEftieri MprieT o P 13.00.2023
oTpaciieli 3HaHUU U peaTbHON KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
SIICHUS TTPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
P " MpHIca B P 18.09.2023
oTpaciell 3HaHUU U peabHOU KU3HU
JleicTBuTenbpHBIE YKcia. PaimonanbHbIC U
VppalOHaJIbHbIE YHCIIa 20.09.2023
ApudmeTnueckue onepanuu c
ENCTBUTEILHBIMA YNCIIaMA 25.09.2023
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIA
OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yybTaTa
by > 1P pesy 27.09.2023

BBIYUCIICHUN




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHUs 02.10.2023
10 £
paBHEHUE, KOPEHb ypaBHEHUS 04.10.2023
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
09.10.2023
12 M
€TO/I HUHTEPBAJIOB 11.10.2023
Penienue nensix U ApoOHO-pAIMOHAIBHBIX
13 .
ypaBHEHU U HEPABEHCTB 16.10.2023
KonTtponpHast padora o Teme "MHoKecTBa
14 7 .
PaLMOHATIBHBIX U IEHCTBUTEIbHBIX qncen” 18.10.2023
PanmonanbHble ypaBHEHMs 1 HEPABEHCTB
15 DyHKIHUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo obpaTHbIe QyHKIIUU 23.10.2023
I'padux Gpynkuu. O6macTb onpeneneHus u
1 7 .H
6 MHOXeCTBO 3HaueHui pyHkmn. Hymm 95.10.2023
¢ynknuu. [IpoMexXyTKH 3HAKOITOCTOSTHCTBA
17 s .
€THbIe U Heu€THbIE PYHKIH 06.11.2023
CreneHs C 1eNIbIM TOKa3aTeNIeM.
18 C
TlenapTHaﬂ ¢dbopma 3anucu 08.11.2023
JIeMCTBUTENIBHOTO YHCIIa
Hcnonp3oBanue noaxosimen (GopMbl 3aTUCH
19 JEHCTBUTEILHBIX YUCET [T PEIICHHS
MPAKTUYECKUX 3a7[ad U MPeCTaBICHUS 13.11.2023
JTAHHBIX
20 CreneHHast GyHKIHS C HATYPAIbHBIM U




1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk

Apudmerndeckuii KOpeHb HATypaIbHOMN

15.11.2023

21 CTETEeHH 20.11.2023
29 Apudmernueckuii KOpeHb HaTypaTbHON

CTETEeHH 22.11.2023
23 CoiicTBa apu()METHUECKOr0 KOPHA

HaTypaJbHON CTENIEHU 27.11.2023
24 CaoiicTBa apuPMEeTUUECKOTO KOPHS

HATYpaJIbHOM CTeNeHn 29.11.2023
o5 CoiicTBa apu()METHIECKOTO KOPHS

HaTypaJbHON CTENIEHU 04.12.2023
26 JeiicTBus ¢ apuMeTHIECKUMU KOPHSIMH N—

oif creneHu 06.12.2023
97 JeiicTBus ¢ apudMeTHuecKuMU KOPHIMU N—

Ol cTeneHu 11.12.2023
28 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—

oif creneHun 13.12.2023
29 HeiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—

oif creneHun 18.12.2023
30 JeiicTBus ¢ apudMeTHuecKuMu KOPHIMU N—

Ol cTeneHu 20.12.2023
31 Pemienne nppaliuOHAIBHBIX YPaBHEHUU U

HEPABEHCTB 25.12.2023
39 Pemienue uppanuoHanbHbIX YpaBHEHUH U

HEPaBEHCTB 27.12.2023
33 Pemenune uppanmoHanbHeIX YpaBHEHUH U

HEPaBEHCTB 08.01.2024
34 Pemmenre nppanyoHanbHBIX YpaBHEHUN U




HEPABEHCTB

Peuienue nppanmoHaabHbIX YPaBHEHUN U

10.01.2024

35 HEPaBEHCTB 15.01.2024
36 CoiicTBa u rpaduk KOpHS N-0if CTENeHN 17.01.2024
37 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN 99 01.2024
KonrponbHas pabora no reme
38 "ApudMeTHICCKH KOPEHb N—O0# CTETICHH.
HpparnmonansHble ypaBHEHUS U 24.01.2024
HepaBeHcTBa"
39 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO
aprymeHra 29.01.2024
40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHTa 31.01.2024
41 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHUCJIOBOTO apryMEHTa 05.02.2024
42 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOT'O apryMeHTa 07.02.2024
TpuronomeTpudeckass OKpyKHOCTb,
43 oTIpeNieIeHue TPUTOHOMETPHUECKUX ()YHKITHIA 12.02.2024
YHCIIOBOTO apTyMEHTa
TpuronomeTpudeckast OKpy>KHOCTb,
44 orpeziesieHue TPUTOHOMETPUUECKHUX (QYHKIUI 14.02.2024
YHCIIOBOTO apTyMEHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 10.02.2024
46 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI




21.02.2024

47 0]
CHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI 96.02.2024
48 O
CHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 98.02.2024
49 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX
BBIpaXEHUI 04.03.2024
50 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
BBIPOKCHHI 06.03.2024
51 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIpaXEHUI 11.03.2024
52 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIpaXEHUI 13.03.2024
53 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXEHUI 18.03.2024
54 P 7
eIIeHNe TPUTOHOMETPHUYECKUX yPaBHEHUH 90.03.2024
55 P i
eIIeHNe TPUTOHOMETPHUYECKUX yPaBHEHUH 01.04.2024
56 P i
ellIeHNe TPUTOHOMETPUUYECKUX YpaBHEHUI 03.04.2024
57 P 7
eIIeHNe TPUTOHOMETPHUYECKUX YPaBHEHUN 08.04.2024
58 P i
eIIeHNe TPUTOHOMETPHUYECKUX YPaBHEHUN 10.04.2024
59 P i
eIlIeHNe TPUTOHOMETPHUYECKUX YpaBHEHUN 15.04.2024
60 KoHnTtponbnas padora mo teme "dopmyiib




61

62

63

TPUrOHOMETpHUH. TpUroHomerpudeckue
ypaBHeHHUA"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
ocjenoBaTeIbHOCTEH. MOHOTOHHBIE
[IOCJIEAOBATEILHOCTH

ApudmeTrnueckast 1 reoMeTpUyecKas
nporpeccuu. Mcnonb3oBanue mporpeccuu
JUTSI pEIICHUS peallbHbIX 3a]a4 MPUKIaHOTO
xapakrepa

beckonewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOLIEH reOMETPUUECKON TPOrPEeCcCUuu

17.04.2024

22.04.2024

24.04.2024

29.04.2024

64

dopmyiia CIIOKHBIX TPOLIEHTOB

06.05.2024

65

66

dopmyiia CIOKHBIX TPOLIEHTOB

O0o001Ienre, cucTeMaTH3alus 3HaHUH 3a
KypcC alnreOpbl U Haual MaTeMaTHYEeCKOTO
a"anm3a 10 xiracca

08.05.2024

13.05.2024

67

Wrorosas koHTposibHasA paboTa

15.05.2024

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

O06006111EH1E, CUCTEMATH3alIUs 3HAHH 3a
Kypc ainreOpbl 1 Hayall MaTeMaTH4eCcKOTo
aganni3a 10 kmacca

68

20.05.2024



11 KITACC

Ne
n/n

Tema ypoka

CreneHs ¢ palOHAJIbHBIM IIOKAa3aTCJIEM

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

Jara
U3y4YeHH s

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa CTEEHNA

[Ipeobpa3oBaHue BbIpaXKEHH, COIEPIKALTIX
paloHaIbHbIe CTEICHH

[IpeoOpazoBaHue BEIPAKCHHH, COICPIKALTUX
paliOHaJIbHBIC CTCIICHU

[Ipeobpa3oBaHue BbIpaXKEHHH, COIEPIKALTUX
palnMoHaIbHBIE CTETICHU

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

© 00 N o

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

N

11

[TokazatenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

12

13

KonrtponsHas pabora no teme "Crenens ¢
panMoHaIbHBIM MoKa3areneM. [lokazaTenpHas
¢bynkus. [lokasarenbHble ypaBHEHUS U
HEpaBeHCTBA"

Jlorapudm uucna

14

JlecsiTuuHbIE U HATYpaJibHbIE JTOTapUPMBbI




[IpeobpazoBaHue BEIpAKEHH, COIEPIKALTIX

15 1
norapupmbl

16 IIpeoOpa3oBaHue BbIpaXKeHUH, COAEPIKAILINX 1
sorapudmbl

17 IIpeoOpa3oBanue BbIpaXKeHUH, COACPIKALLINX 1
sorapudmpl

18 [IpeoOpazoBaHue BEIPpAKESHHH, COIECPIKALTIX 1
sorapupmMsbl

19 Jlorapudmuueckue ypaBHEeHUs U HEPABEHCTBA 1

20 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

21 Jlorapudmuueckue ypaBHEeHUs U HEPABEHCTBA 1

22 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

93 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpauk

24 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

o5 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA 1
u rpaduKu

26 Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA 1
u rpaduKu

97 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 1
U TpaduKu

28 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA 1
u rpaduKu

29 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

31 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB




32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KontponbHas pabora no teme
"Jlorapudpmuueckas ¢yHKIIHS.

33 Jlorapudmuueckue ypaBHEHHs U 1
HepaBeHCTBAa. TpuroHoMerpuyeckue QyHKIUN
u ux rpaduku. TpuronomeTpudeckue
HepaBeHCTBa"

34 HenpepsiBable GyHKITUN 1

35 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 1

36 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

37 [TpousBonHas GyHKIUU 1

38 [TpousBoaHas GyHKIUU 1

39 I'eomerpuueckuil u pu3NYECKUN CMBICI 1
MIPOU3BOJHOMN

40 I'eomeTpuueckuii 1 GU3NYECKUIN CMBICI 1
MIPOU3BOIHOMN

41 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH

42 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

43 ITpon3BoHast CyMMBI, IPOU3BEICHHUS, 1
4acTHOTO QyHKIUI

44 ITpousBoaHast CyMMBI, IPOU3BEICHUS, 1
94acTHOTO (DYHKIMH

45 [Tpou3BomHAst CYMMBI, IPOU3BEICHIS, 1
4acTHOTO QyHKIUI

46 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO 1
(GyHKINH Ha MOHOTOHHOCTH M OKCTPEMYMBI

47 IIpumeHneHne MpONU3BOIHON K UCCIIEI0BAHUIO 1




(GyHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI

HpI/IMeHeHI/Ie l'IpOPISBOI[HOﬁ K UCCIICJOBAHHUIO

48 (GyHKLIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

49 [IpumeneHne mponu3BOIHON K UCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

51 HaxoxxaeHure HarnOoJIbIIero 1 HAMMEHbIIETO
3Ha4YeHUsl QYHKLUU HAa OTPE3Ke

59 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 (YHKIUU HAa OTPE3KE

54 Haxoxxnenne HarOobIIero 1 HAMMEHbIIETO
3Ha4eHus1 QYHKLIHUU Ha OTpe3Ke

55 Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO
3HaueHUs QYHKIMU Ha OTpE3Ke
[TpuMeHeHne TPOU3BOTHOMN /JIST HAXOXKICHUS
HaWIYYIIEro peleHus: B IPUKIaTHbIX

56 3ajadax, JAJIs ONpeesIEHUs] CKOPOCTH
nporiecca, 3alaHHoro (opMyson Ui
rpaduxom

57 KonTponbnas padota no teme "lIpousBogHast.
[IpumeHeHne npon3BogHOM"

58 IlepBooOpasnas. Tabnuma nepBooOpa3HbIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

60 WuTerpai, reoMeTpuueckuil 1 (pu3nyecKuii

CMBICJI UHTCIpaJia




WuTerpan, reoMeTpruueckuil 1 (pu3nyecKuii

61 CMBICII MUHTErpaJia

62 HHuTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICII HHTETpaJia

63 Brruucnenue uaTerpana no gpopmyie
Hrrorona—Jleionuna

64 Breruncnenue uaTerpana mo Gopmyie
Hrrorona—JleiiOnumna

65 Brruncnenue unrerpana no ¢popmyiie
Herorona—Jleitbaunna

66 Brruucnenue unterpana no gpopmyie
Herorona—JleitOaunna

67 CucreMbl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHEHHBIX YpaBHEHUN

69 Pemrenue npukiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHENHBIX YPAaBHEHUI

70 Pemmenne npukiIaaHbIX 3a1a4 ¢ TOMOIIIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
Cucrembl U COBOKYITHOCTH LIEJIBIX,

71 paIoHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUECKUX
ypaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH IICITBIX,

7 paIMoHaIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMHUECKUX
ypaBHEHUI U HEPABEHCTB

73 Cuctembl 1 COBOKYITHOCTH IICJIBIX,

paloHaIbHBIX, UPPALUOHAIBHBIX,




MOKa3aTeIbHBIX, TOTapH(PMIIESCKUX
YpPaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH LEJIBIX,
palluOHAJIbHBIX, UPPALIUOHAJIbHBIX,

74 MOKa3aTeIbHBIX, JOTapHu(PMUIECKIX
YPAaBHEHUN U HEPABEHCTB

75 Hcnonws3zoBanue rpadukoB PyHKITUN IS
pellieHrs ypaBHEHUN U cCUCTEM

76 Ncnons3oBanue rpadukoB GyHKINN 15
pellieHrs ypaBHEHU U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PELICHUIO MATEMaTUYECKUX
3aJ1a4 U 3a]1a4 U3 pazIM4HbIX 00JacTell HayKu
U peaJbHOU KU3HU

78 KonrtponsHas padora no reme "UnTerpan u
ero npuMeHeHusi. Cuctemsl ypaBHEHUI"

79 HatypanbHble U 1eNble Ynucia B 3ajja4ax u3
peanbHON KU3HU

80 HatypanbHble u 1enble yncia B 3a7a4ax u3
peanbHON KU3HU

81 HatypanbHble U 1enble Yncia B 3ajadax u3
peanbHOU KU3HU

82 [Ipu3Haky JEIMMOCTH LIENBIX YUCEI

83 [Tpu3Haku JETUMOCTH TIEIBIX YUCEIT

84 [Ipu3Haky JEIMMOCTH LIENBIX YUCEI

85 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHUU. Y paBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHUU. YpaBHEHUA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

87 .
3HaHUl. YpaBHEHUs

88 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HAHUU. Y paBHEHUS

89 [ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHUU. YpaBHEHUA

90 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHUll. YpaBHEHUs

01 [ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHuil. HepaBencTsa

92 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuil. HepaBencTsa

93 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHuil. HepaBencrsa

94 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuil. HepaBeHcTBa

95 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIS
3HaHud. CrcTeMbl ypaBHEHUN

96 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHuU. CrucTemMbl ypaBHEHUN

97 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT
3HaHu. OyHKIMHN

08 IToBTrOpenue, 00001IEeHNE, CUCTEMATH3AIS
3HaHu. OyHKIMHN

99 HToroBast KOHTpOJIbHAs paboTa

100 Hrorosast koHTpopHAs paboTa




O06o00mienne, cucTeMaTu3aus 3HaHUK 3a Kypc
101 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHaJIu3a 1
10-11 xmaccos

O0o0mIeHre, cucTeMaTh3aIus 3HAaHUN 3a KypC
102 anreOpsl M HaYaJl MATEMAaTHYECKOTO aHalIu3a 1
10-11 kaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



