MUHHUCTEPCTBO NPOCBEIIEHUS POCCUHCKOM ®EJEPALIUN

MunucrepcTBo 00mero M npodgeccHoHAIbHOIO 00pa3oBaHUsA POCTOBCKON 00JacTH

Otnen o0pazoBanust agMuHHCTPAanHH OKTAOPHCKOrO paiioHa

PACCMOTPEHO
PykoBogutens HIMO

EcTecTBEeHHO-HAYUHOrO LIMKJIA

/ Slxymenko 10.C./
[Tpuka3 Nel ot 31.08.2026

ONEKTPOHHON NOAMNUCHIO

(ID 10563092)

[Tpunoxenne Ne
K OOITOO0O
MBOVY COHLI Ne 72

YTBEPX/EHO

Hupextop
MBOY COLI Ne 72

/ J1.B.I'yakoBa/

[Tpuka3z Ne 152 ot 31. 08 2026r

PABOYASA ITPOI'PAMMA

Y4eOHOro npeamera «Ajaredpa v Hauaja MATEeMATHYE€CKOT0 AHAJINU3A.

ba3oBblil ypoBeHb)»

st ooyuvaronuxcst 10-11 kiaccos



MNHOACHUTEJIbHASA 3AIIMCKA

PabGouas mporpamma yaeOHOTO Kypca « Anrebpa v Hauajia MaTeMaTHIeCKOTo
aHaym3ay» 0a3oBOro ypoBHs Jis oOydaronmxcs 10 —11 xmaccoB pazpaboTaHa Ha
ocHoBe DeepaTbHOTO TOCYAAPCTBEHHOTO 00Pa30BaATEILHOTO CTAHAAPTA CPEITHETO
obmiero oOpa3oBaHHsA, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEABSIBIIEMBIX K MaTeMaTHIECKOMY OOpa30BaHMIO, M TPATUIIUH POCCUUCKOTO
oOpa3oBanus. Peamuzanms mporpamMMbl 00ecTieUMBACT OBJIAJICHHUE KITFOYEBBIMHU
KOMITETEHITMSIMHU, COCTABJITIOIIMMU OCHOBY JIJII CAMOPA3BUTHS M HEMIPEPBHIBHOTO
00pa3oBaHus, IEIOCTHOCT OOIIEKYIbTYPHOTO, JINYHOCTHOTO ¥ IMO3HABATEIILHOTO
Pa3BUTHS JTMYHOCTH OO0 YJAFOIIXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOTO aHAIU3a» SIBIISIETCS OJIHUM U3
HanOoJiee 3HAUYMMBIX B MpOrpamMMe CTapIied IIKOJIbI, TMOCKOJbKY, C OJIHOU
CTOPOHBI, OH O0OECMEeYMBACT HHCTPYMEHTAIbHYIO 0a3zy sl HW3Y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYyroi CTOPOHBI, (GOPMHUPYET JJOTHUECKOE U
abCTpakTHOE MBIIDICHHWE YYalluXcsi Ha YpOBHE, HEOOXOIWMOM JJIsl OCBOCHUS
KypcoB wuH(pOpMaTHUKH, OOIIECTBO3HAHWS, WCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydaldecs OBJIAJCBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTOpas POpMYIHPYET CBOU JOCTIXKEHHUS B MaTeMaTu4aeckon hopme.

Kypc anre6psl 1 Hauan MareMaTHUE€CKOTO aHaIM3a 3aKJIaAbIBACT OCHOBY IS
YCIICIITHOTO OBJAJICHUS 3aKOHAMU (PU3WKH, XUMHUH, OWOJOTHH, TOHWMAHUS
OCHOBHBIX TCHJICHIIMA SKOHOMHUKM ¥ OOIIECTBEHHOM JKM3HM, II03BOJIACT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NMU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HMCIOJIb30BaTh WX B MOBCEIHEBHOM XU3HU. B TOXe Bpems oBiajicHHE
aOCTpakTHBIMM H JIOTHYECKH CTPOTHMMH MAaTEMaTHYECKUMU KOHCTPYKIMSIMU
pa3BHBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTH
YTBEPKJICHHUSI, UCIIOJIb30BaTh 0000IIeHNE U KOHKPETU3AINI0, a0CTparupoOBaHHUe U
aHaAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTUUECKOE MbITIUIEHUE. B X0/1€ n3ydenus
anreOpbl UM Hayal MaTeMaTWYeCcKOro aHajliu3a B CTaplled IIKOoJe YydJalliuecs
MOJYyYalOT HOBBIM ONBIT PpEIICHUS MPUKIAJHBIX 3a/1ad, CaMOCTOSITEIIbHOTO
MOCTPOCHUSI MAaTeMAaTUYECKUX MOJIEIeH pealbHbIX CUTYyalluid W WHTEpIpETAIUU
MOJYYEHHBIX  pEIIEHUN, 3HAKOMATCS C M[pUMEpaMH  MaTeMaTU4YeCKUX
3aKOHOMEpPHOCTE B MPHUPOJE, HAyKE M B MCKYCCTBE, C BbIJIAIOIIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnamgaer 3HaYMTENHHBIM BOCTMTATEILHBIM TOTEHIIUAIOM, KOTOPBIH
peam3yeTcsl Kak uepe3 ydeOHbBIM mMarepuall, CrocoOCTBYIOMMN (HOopMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHsI, TaK M 4epe3 crnenuduky ydeOHOW AesITeNbHOCTH,



TpeOyroren CaMOCTOSITENBHOCTH, AKKypaTHOCTH, IIPOIOJDKATEIILHO N
KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIy4YEHHbI pE3yJIbTar.

B ocHoBe Meronuku oOydeHuss anreOpe M HadajaM MaTreMaTH4ecKOTo
aHaJM3a JISKUT JeATeNbHOCTHBIA MPUHIUI 00yYEHUS.

CrpykTypa Kypca « Anredpa u Hauajga MaTeMaTHYeCKOTO aHAIN3a» BKIIOYAET
CIENYIOIIME COJIEPKATENbHO-METOIUYECKUE JIMHUU: «YHWClIa W BBIYUCIICHUSY,
«OyHkiu U rpaukuy», «YpaBHEeHMS W HepaBeHCcTBa», «Hauana
MAaTeMaTU4YeCKOro aHanu3a», «MHOXecTBa UM JIOTHKa». Bce OCHOBHbIE
COJIEPIKATEIIbHO-METOIUUECKHAE JIMHUM H3Y4YalOTCAd Ha MPOTSIKEHUHU JBYX JIET
00y4yeHHs B CTapllieil IIKOJEe, €eCTECTBEHHO AOMOJIHSAS IPYr ApYyra U NOCTEIEHHO
HACHIAsICh HOBBIMH TeMaMu MW pasfenamu. JlaHHBIM Kypc sBISIETCS
MHTErPaTUBHBIM, IOCKOJbKY OOBEAUHSET B ce0E€ COJepKaHUE HECKOJbKUX
MaTEMATUYECKUX NUCUUIUIMH: alredpa, TpPUrOHOMETPUS, MaTEMAaTUYE€CKHUM aHaAIIU3,
Teopusi MHOXeCTB U Ap. Ilo Mepe TOro kaxk ydvamimecs OBJIaJE€BalOT BCE OoJiee
MIMPOKUM MaTeMAaTUYECKHUM aIlapaToM, Y HUX MOCJIEe10BaTeNbHO (GOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYH) MOJEIb pEaTbHOU
CUTyalluu, MNPUMEHATh 3HAHUA, IIOJyd€HHblE B Kypce «AiureOpa u Havaia
MaTEMATUYECKOTO AHAIN3a», JJI PEUICHUSI CAaMOCTOSTEILHO CPOPMYIUPOBAHHON
MaTeMaTU4ECKOU 3a1a4H, a 3aTEM UHTEPIPETUPOBATH MTOJYYECHHBIN PE3YsbTarT.

CoaepxarenbHO-METOAMYECKas JIMHUS «YHucia U BBIUKMCIICHUS) 3aBepIIacT
dbopmMupoBaHUE HABBIKOB MCIIOIb30BAHUS ICUCTBUTENIBHBIX YUCET, KOTOPOE OBLIO
HAa4aTO B OCHOBHOW miKojie. B crapmieit mkoie oco00e BHUMaHHUE YICISIETCS
(GOpMUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIMX B CeOs
UCIIOJIb30BaHUE PA3MUYHBIX (OPM 3aMuCH JACHUCTBUTENHLHOTO YHUCIA, YMEHHE
palMOHATIBHO BBINOJHATH JIEUCTBUS C HUMH, JieJlaThb HNPUKUAKY, OLIEHWUBATH
pesyabTar. OOydaronmecs: IOJy4aloT HaBBIKM MNPUOIMKEHHBIX BBIYUCIICHUM,
BBITIOJTHEHUST JIEMUCTBUNM C YHMCJIaMH, 3allMCAaHHBIMM B CTaHAapTHON dopme,
UCIIOJIb30BaHMsI MAaTEMaTHYECKUX KOHCTAHT, OLEHUBAHUS YUCIIOBBIX BBIPAKEHU.

JIuausa «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCA HA NMPOTSHKEHUH BCErO
o0yyeHusi B cCTapuled IIKOJe, IMOCKOJbKY B KaXIOM pa3jlieie MporpaMMbl
MPEAYCMOTPEHO PElIEHUE COOTBETCTBYIOUMX 3aAa4d. OOy4daronmecs OBJaIeBal0T
pPa3IMYHBIMM METOJAMHU PEUICHHs LENbIX, PAlMOHAIbHBIX, HPPALMOHAIBHBIX,
NOKAa3aTelbHbIX, JIOTApUPMUUECKUX M TPUTOHOMETPUUECKUX YpPABHEHUH,
HEPABEHCTB U UX cucteM. [losyyeHHbIe yMEeHUs HCTIOJIBb3YIOTCS IIPU UCCIIEI0BaHUN
(YHKIMIA ¢ MOMOULIBIO MPOU3BOJAHOM, PEUIEHNH NPUKIAAHBIX 3a/1ad U 3a/1ay Ha
HaXOXKJeHUE HauOOJBIIMX W HAUMEHbIIMX 3HadyeHUW GyHkuuu. [laHHas
colepikaTelbHas JMHUS BKIIOYaeT B ce0s Takke (HOpMUpOBAHUE YMEHUIA
BBIMIOJHATh pacu€rhl Mo ¢opmynam, npeodpa3oBaHUs LEJbIX, PAUOHATIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAKECHHM, a TAK)KE BBIPAXKCHUU,



coaepKalmx cTeneHn u Jorapudmel. brarogapss u3ydeHuto anreOpandecKoro
Matepuaiga TMPOUCXOAHUT  JalbHEWIlee pa3BUTHE  AITOPUTMUYECKOTO |
aOCTPaKTHOTO MBIIUICHNS ydJamuxcs, (GOPMHUPYIOTCS HABBIKA JIETYKTHUBHBIX
paccyxaeHuil, paboThl C  CHUMBOJIbHBIMH  (opMaMH,  TMPEICTABICHUS
3aKOHOMEPHOCTEM M 3aBUCHMOCTEW B BHUJEC PAaBEHCTB M HEpaBEHCTB. Ajredpa
npeqaraeT d(PQGEeKTUBHBIE HWHCTPYMEHTHI IS  PCIICHUS TPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISITHO JJIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMU W rpadukuwy) TECHO
MEPEIIETaeTCs C APYTUMU JIMHUSAMU KypCa, TOCKOJIbKY B KAKOM-TO CMBICIIE 3aJ1aET
MOCJIeI0BATEIbHOCTh U3Y4YEHUS MaTepuana. WN3ydyenne  cTeneHHOM,
N0Ka3aTenbHOM, JorapuMUYeCKOil U TPUTOHOMETPUUECKUX (PYHKIIUNA, X CBOMCTB
U rpaduKoB, UCTIOJIb30BaHUE (DYHKIMIA I pelIieHus 3a7a4 U3 APYrux y4eOHbIX
PEAMETOB U PEATbHOU KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pEIICHUEM YpaBHEHWH W HepaBeHCTB. [Ipu 3ToM OoJbIlIOe BHUMaHHE
ynemsiercs: (popMHUpPOBAHUIO YMEHHSI BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEXKTY
Pa3IMYHBIMU BEIMYMHAMH, HWCCJIECAOBATh IMOJIyYCHHbIE (PYHKIHUH, CTPOUTH HX
rpadguku. MaTtepuan 3Toi coaepKaTelbHOW JIMHUN HAIleJIeH Ha Pa3BUTHE YMEHHMA
¥ HaBBIKOB, MO3BOJISIONIMX BBIPAXATh 3aBUCHMOCTH MEXKAY BEIUYMHAMHU B
pa3IMYHON (hpopMe: aHATUTHUECKOH, TpaduuecKol M ciIoBeCHOW. Ero m3ydueHue
CIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBINUICHUSI, CTOCOOHOCTH K
0000ITICHNIO ¥ KOHKPETU3AIHNH, UCITOJIh30BaHUI0 aHAJIOTHH.

ConepxarenbHas jquHusa «Hadana MaTremMaTnyecKoro aHajan3a» IO3BOJSIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPUKIAIHBIX 3374,
JOCTYTIHBIX 00yUYaIOIIUMCS, Y KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh MCCIIEIOBATh U
CTpoUTh Tpapukud (PyHKIMA, OMPEAEHsATb WX HaWOOJBIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCITH IJIOMAAN (GUTYp M OOBEMBI TeJ, HAXOAUTh CKOPOCTH H
ycKkopeHus: mpoueccoB. [laHHas cojepxarenbHas JHMHHUS OTKpPbIBA€T HOBBIE
BO3MOXHOCTH TOCTPOEHHUSI MAaTeMaTHYeCKUX MOJIeJed pealbHbIX CHUTYyallUH,
HAXOKJICHUSI HAWIY4IIero peNieHrus B MPUKIAAHBIX, B TOM YHUCJE COIUAIbHO-
AKOHOMHUYECKHX, 3ajauaX. 3HAKOMCTBO C OCHOBaMHM MAaTe€MaTHMYeCKOTO aHalu3a
CIOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, POPMATHHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIIUIEHUSI, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMAaTUKA B Hayke, TEXHUKE MU HUcKyccTBe. OOyuarommecss Y3HaIOT O
BBIJIAIOIIMXCSL PE3yJibTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHUSI MATEMaTUKU Kak
HAYKH, U UX aBTOPaX.

CoaeprxarenbHO-MeToAnYeCKast TUHUSL « MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSIILIEHA AJIEMEHTaM TEOPUM  MHOXKECTB. Te0peTUKO-MHO>KECTBEHHbBIE
MPEACTaBIECHUS! MPOHU3BIBAIOT BECHh KypC IIKOJbHOW MAaT€MAaTUKH WU MPEjIararT



Han0oJiee YHUBEPCATbHBIN SI3bIK, OOBEAUHIIONIMN BCE pa3/ieibl MATEMAaTUKU U €€
MPUJIOKEHHU, OHH CBA3BIBAIOT PAa3HbIE MAaTEMATUYECKHE NUCUUIUIMHBI B €IHHOE
uenoe. [loatomy BaXKHO Jarb BO3MOKHOCTH HIKOJIBHUKY MOHUMAaTh TEOPETHKO-
MHO’KECTBEHHBII $I3bIK COBPEMEHHOW MATEMaTUKH M WCIOJb30BaTh €ro Uit
BBIPQKEHUS CBOUX MBICJIEH.

B kypce «Anrebpa M Hayasa MaTeMaTHMYECKOrO0 aHAIM3a» HPHUCYTCTBYIOT
TAKK€ OCHOBBI MAaTEMaTU4YECKOTO MOJEIMPOBAHMS, KOTOpPbIE MPHU3BaHbI
c(opMHpoOBaTH HABBIKK MOCTPOCHUS MO/IEJIEN peabHbIX CUTYalUii, UCCIIEI0BAHMUS
3TUX MOJEJell ¢ NMOMOIIBIO anmnapara aaredpsl M MareMaTHdecKoro aHajiu3a U
VMHTEpIPETALMKU NOJTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIN
13 Pa3/ieoB IPOTrpaMMBl, IOCKOJIBKY BECh MaTepUall Kypca IMUPOKO UCTI0JIb3YETCs
JUIsL peIICHUs] TPUKIIAAHBIX 3anad. [Ipy pemennn pealbHbIX NPAKTUYECKHUX 3a/1a4
ydalupecs pa3BUBAIOT HAOJIIOJATEIbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, UCIOJIb30BaTh AHAJIOTHIO, 0000LIATh U KOHKPETH3UPOBATH
npoOiiemy. JleaTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a/1a4 OpraHU3yeTcsl B MpOoIecce M3YYEHHUsl BCEX TeM Kypca «AireOpa v Havana
MaTEMaTU4ECKOTO aHAIU3A».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mmaHe Ha W3ydeHHE Kypca aireOphl M Hadal MaTeMaTHYECKOTO
aHayM3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 yaca B Hexemo B 10 kmacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a asa rojga ooydenus — 170 gacos.



COAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

YucJia 1 BbIYUCICHHUSA

Panmonanbubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOIICHTHI,
OeCKOHEUHBbIE MepUuoaUYecKre JpoOu. Apudmeruueckue Omepaluu C
palMoHaTILHBIMU YUCJIaMHU, TPE0Opa30BaHus YUCIOBBIX BeIpakeHuil. [Ipumenenue
IpoOeil ¥ MPOLEHTOB ISl pelleHHs] MPUKIAAHBIX 33/1a4 U3 Pa3JIMYHBIX OTpaciei
3HAHUU U peaIbHOU KU3HU.

JleicTBUTENbHBIE YHUCJA. PanuoHanbHblE W HMpPpAlMOHAIBHBIE YHCIIA.
Apudpmernueckue omnepanuu ¢ JAEUCTBUTENbHBIMU 4YuciaaMu. [IpubGmxénnbie
BBIYHCJICHUS, IPABUIIA OKPYTJICHUS, IPUKUAKA U OLIEHKA PE3YJIbTATa BIYUCIICHUN.

Crenenp ¢ nenbiM  nokazareneM. CranaaptHas Qopma  3amnucu
AecTBUTENbHOTO 4yHcia. Mcmosib3oBanwe mnoaxonsiedt ¢opmel  3amucu
JNEUCTBUTENIbHBIX YMCE JUIA PEIICHUS INPAKTUYECKUX 3a1ad WU IPEACTABIICHUSA
JaHHBIX.

Apudmernueckuii  KOpEHb  HATypallbHOW  cTemeHu.  JleHicTBuUSA ¢
apu(MeTHuecKMMH KOPHAMH HaTypaJbHOM CTETICHH.

CHHYyC, KOCHHYC W TaHT'€HC YHCJIOBOT'O apryMEHTa. APKCHHYC, apKKOCUHYC,
ApPKTaHI'€HC YUCJIOBOTO apTryMEHTa.

YpaBHeHHS M HEPABEHCTBA

ToxnecTBa 1 TOXKIECTBEHHBIE MPEOOPA30BAHMS.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETpUUECKUE (HOPMYJIBI.

YpaBHEeHUEe, KOPEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Mero1 nHTEpBAJIOB.

Petenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne nppanvoHaIbHBIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX ypaBHEHU M.

[IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a1a4
Y 33/1a4 U3 pa3JMuHbIX 00JIacTe HAyKH U pealbHOM KU3HU.

DOyHKIMU U TPAPUKH

Oyukius, cnocoObl 3aganus QyHkuumu. ['paduk PyHkuuu. Bzanmzo
oOparHble (PYHKIIHH.

OO6nacTe ompezeneHus U MHOXKECTBO 3HaueHui ¢yHkumu. Hymn ¢yHkuumu.
[IpoMexyTKu 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE (PYHKIIUH.

CreneHHas QyHKIMS ¢ HAaTypaJbHBIM U LIEJBIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBOMCTBA U TpapuK KOPHS 7-OW CTEICHH.



TpuroHomerpudeckas OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPHUUYECKUX
(YHKIIMIA YUCIIOBOTO apTryMEHTa.

Hauaja MmaTeMaTH4€CKOI0 aHAJIN3a

IlocnenoBarenbHOCTH, CII0COOBI 3alaHusg IOCJIeJ0BATEIILHOCTEM.
MOHOTOHHBIE MOCICAOBATEILHOCTH.

Apudmernueckast 1 reoMeTpudecKas rnmporpeccuu. beckoHeuHo yObIBaroIas
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccur. Gopmylia CIOXKHBIX NPOLEHTOB. Mcronb30BaHue nporpeccuu Ijist
pELICHUS pealbHbBIX 3a1a4 IIPUKIIAJHOTO Xapakrepa.

MHoKeCcTBA U JIOTHKA

MHoOKecTBO, OIepaluy HajJ MHOXKecTBaMmH. Jnarpammel Duinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Ajsi ONMHCaHUs PealbHbIX
MPOILIECCOB U SIBJICHUM, P PEIICHUH 3a7a4 U3 APYTrUX Y4EOHBIX MPEIMETOB.

Onpenenenune, Teopema, CIECACTBUE, I0KA3aTENbCTBO.

11 KJIACC

Yncaa v BBIYUCTIEHUS

Harypanbhsbie u 1enblie unucina. [Ipru3Haku AeIMMOCTH TENbIX YHCEN.

Crenenb ¢ pallMOHAIBHBIM MoKazaTeneM. CBOMCTBA CTEIEHHU.

Jlorapudwm uncna. JlecssTnaable U HATYpaTbHBIE JIOTapU(PMBI.

YpaBHeHNsI M HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHUM, COAEPKALMX JOTAPUPMBI.

[IpeoOpazoBanue BBIPAKEHH, COJEPKAIMMUX CTENEHH C palMOHATbHBIM
MOKa3areseM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUs] U HEPABEHCTBA.

CucrteMbl TMHENHBIX ypaBHEHUM. Pelenne MpuKIagHbIX 3a/1ad ¢ MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUMU.

CucTtembl U COBOKYMMHOCTH PAlMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[lpyumeHeHne  ypaBHEHUM, CHCTEM UM  HEPAaBEHCTB K  PELICHHUIO
MaTeMAaTUYECKUX 3a7ady M 3aJad4 M3 pa3IMYHbIX 00JacTell HAyKu U peallbHOU
KU3HU.

DOyHKIMU U TPAPUKH

Oyukuusa. Ilepuonnueckue  ¢ynkuumu. IIpoMexyTku MOHOTOHHOCTH
¢yukiun. Makcumymbl U1 MUHUMYMbl (yHKuud. HambGosbliee ¥ HaumeHbliiee
3HaYeHHe (PYHKIUU Ha POMEXKYTKE.

Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U rpaduKy.

[TokazarenbHast u norapudmudeckas GyHKIIMHA, UX CBOMCTBA U rpaduKy.



Hcnons3oBanne rpagukoB GYyHKIUNA I PEIICHUS YPaBHEHUN W JIMHEHHBIX
CHCTEM.

Hcnons3oBanne TpadmkoB (QYHKOHMM I WCCIICAOBAHHS IPOIECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3a/lad U3 JPYTUX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HMU.

Havasa MmaTteMaTH4eCKOro aHaJu3a

HenpepbiBHble pyHKIMHU. MeTO T HHTEPBAIOB JIJIs1 PEIICHUS] HEPABEHCTB.

[lpousBoanas Qynkuuu. ['eomerpuyeckuii u  PUIUYECKUI  CMBICT
IIPOU3BOTHOM.

[Ipou3BoaHble  3yeMEHTApHBIX  (QYHKUMA.  DOpPMyNbl  HAXOXKACHUS
MIPOU3BOAHOMN CyMMBI, POU3BEIAEHUS U YaCTHOTO (PYHKIUH.

[IpumeHeHre NpoU3BOIHON K UCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxokieHne HanOobIIero 1 HaMMEHbBIIEr0 3HAYEHUS (PYHKIIUU Ha
OTpE3KE.

[IpyumeHeHre NPOW3BOAHOM I HAXOXKACHUS HAWIY4lIEro pELICHUsS B
NPUKIAJAHBIX 3a1adax, U1 OIPEHENIECHUs CKOPOCTH NPOLECcca, 3aJaHHOIO
dbopMyITol UM TpapuKOM.

IlepBooOpa3nas. Tabmmiia mepBooOpa3HBIX.

Wuterpan, ero reoMmerpuueckuii W (U3WYECKUH CMBICI. Bbraucienne
uHTerpana mo Gopmysie Herorona—JleliOnaua.



INTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yudeOHOro mpeamera «Maremaruka» JOJDKHO OO€CIeuuBaTh
JOCTHKEHHE HA YPOBHE CPETHET0 OOILEro 00pa3oBaHus CIEAYIOIINX TJMYHOCTHBIX,
METanpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JInaHOCTHBIE pe3yJabTaThl OCBOCHHMS TMPOTPaMMBbI y4yeOHOTO MpeaMeTa
«MareMatrka» XapakTepU3yrTCs:

['paxxranckoe BOCTIUTaHUE:

c(hopMHUPOBAHHOCTHIO TPAKAAHCKOM MO3UITUHN 00 YJAIOIIEroCs Kak aKTHBHOTO
M OTBETCTBEHHOTO YJIGHa POCCHMCKOTO OOINECTBa, TMPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUMH,
IpoIeAyp TPaXIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl H Tp.), YMEHHEM
B3aUMOJICUCTBOBaTh C COIMAIbHBIMM HWHCTUTYTaMHM B COOTBETCTBUU C UX
(GYHKIMSIMU 1 HA3HAYCHHUEM.

[TaTproTHueckoe BOCTIUTAHUE:

c(hopMUPOBAHHOCTHIO POCCUICKOM IPAKTAHCKO N MIACHTUYHOCTH, YBAKEHUS K
MPOILIOMY U HACTOSIIEMY POCCUMCKONM MATEMAaTHKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUAKEHUAM POCCHUICKAX MAaTEMAaTUKOB U POCCHUICKON MAaTeMaTUYE€CKOM IIKOJIbI,
K HUCIMOJIb30BaHUIO 3TUX JOCTIXKEHMM B APYTrUX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapo/a;
C(OpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO IOBEACHMUS,
CBSI3aHHOTO C MTPAKTUYECKUM PUMEHEHHUEM JIOCTUKEHNU HAYKU U JEATEIIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYMBOTO OYAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pEILICHUH, pacCyXIEHNUM;
BOCIIPUMMYMBOCTHIO K MAaTEMaTHUECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

c(hopMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHYECKUE 3HaHUSI B
HMHTEpEcax 3JJ0POBOTO U 0€30TacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0POBOE MUTAaHWE, COATAHCUPOBAHHBINA PEKUM 3aHATHA U

OT/ABIXA, peryJsipHas duznueckas aKTUBHOCTB ); du3nIecKoro
COBEPIICHCTBOBAHMUS, npu 3aHSTHUSIX CIIOPTUBHO-03/I0POBUTEIBHOM
JeSITENbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTHU TPYAOJIOOMS; HHTEPECOM K
pa3muuHbIM  chepaM  TPOPEeCCHOHATBHONW  ACSITEIBPHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW W e€ TMPUIIOKEHHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccur W Ppeau30BBIBATh COOCTBEHHBIE >KU3HEHHBIC IIJIAHBI;
FOTOBHOCTBIO M CIOCOOHOCTHIO K MaTreMaTH4eCKoMy OOpa3oBaHUIO W
camMmo00pa3oBaHHUI0 Ha TMPOTSHKEHUW BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY
y4aCTHIO B PEIICHUN MPAKTUYECKUX 3a/1a4 MaTeMaTH4eCKOW HAPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE!

c(hopMHPOBAHHOCTHIO AKOJOTHYECKOW KyJIbTYpbl, MOHUMAHUEM BIUSHUS
COIMATTbHO-I)KOHOMHUYECKUX MIPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMAILHOMN
Cpenbl, OCO3HaHMEM TIJO0AILHOTO XapakTepa OJKOJOTHYECKUX MpooiieMm;
OpHUCHTAIlME HAa TPWMEHEHHWE MAaTEeMAaTWYeCKUX 3HAHWHM IS pelIeHus 3a7ad B
00JIaCTH OKPYKAIOIIEH Cpeabl, IUIAHUPOBAHHWS TIOCTYNIKOB U OIIGHKH UX
BO3MOJKHBIX IIOCJIEACTBUN I OKPYKAOIIEH CPEIIBI.

[leHHOCTH HayYHOTO TIO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAykKd UM  OOIIECTBEHHOW TMPaKTUKH, MOHUMaHHEM
MaTeMaTUYECKOW HayKu Kak cdepbl YelIOBEYECKOW AEITENLHOCTU, JTaloB e
Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUA IUBWIM3AIMH;, OBJIAJECHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOW Kak CpPEICTBOM TO3HAHUS MUDA,;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEAOBATENHCKYIO ASITENLHOCTD
WHIUBHIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Maremaruka» XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
HO3HAGAM EIbHBIMU  OCliICMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
0elicmeUsMU, YHUBEP CAIbHLIMU Pe2YIAMUBHLIMU OellCMBUAMU.

1)  Vuusepcanonvie  nosnaeamenwvuvie  Oeiicmeus, — obecneyusarom
Gopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 0Oyuarowuxcs (oceoeHue
MEmMo008  NO3HAHUA — OKpYyHCcawwe20  Mupd,  HpUMeHeHue  J0UHecKUXx,
uccnedo8amenbCKux onepayutl, ymeHui pabomams ¢ uHpopmayuetl).

ba3oBble mornueckue 1enMCTBUS:

e BBIABIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKN MAaTEMaTHICCKUX
00BEKTOB, TIOHATHH, OTHOIICHUNA MEXIY MOHATUSMHU, (POpMyIMpoBaTh
OTNpeNeicHNsT TOHSATHN; YCTAaHABIMBATh CYIICCTBEHHBIH  TPHU3HAK
Kiaccudukayui, OCHOBaHMS MJii OOOOINEHWS M CpPaBHEHUS, KPUTEPHUH
MIPOBOJMMOTO aHAJIHN3a;



BOCIIPUHUMATh, (QOPMYJIUpPOBaTh M MPeoOpa3OBbIBaTh  CYXKIEHUS:
YTBEpJIUTEIbHBIE W OTpHUIATelbHbIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCIJIOBHBIE;

BBISIBIAATH ~ MAaT€MaTMYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTaxX, JAHHBIX, HAOMIONCHUAX M YTBEPXKICHUSX;
npemyiaratb  KpUTEPUWM  JJIsl  BBISIBJIGHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUNH;

JeNaTh BBIBOJIBI C HMCIOJIb30BAaHUEM 33aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUEHUI 110 aHaJIOTUH;
NPOBOJAUTh  CaMOCTOSATENbHO  JIOKA3aTelbCTBA  MAaTeMaTH4YE€CKUX
YTBEPKAEHUI (IpsIMBIE U OT MPOTUBHOTO), BHICTPAUBATH aAPTYMEHTALIHIO,
NPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI; 0OOOCHOBBIBaTH COOCTBEHHBIE
CYXKJI€HUS U BBIBOJIBI;

BbIOMpaTh CIOCO0 pemieHus yueOHOW 3anayd (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIIEHMsI, BbIOMpaTh Hanbojee NOAXOIALMI C Y4ETOM
CaMOCTOSITENbHO BBIJIEJIEHHBIX KDUTEPUEB).

ba3oBrle uccnemoBareibCKue JeCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEILCKAN HHCTPYMEHT MTO3HAHNUS,
dbopMyIHpOBaTh BOIMPOCHI, (PUKCHPYIOIMKE MPOTHBOPEUYHE, MpoOIIeMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOe, (QopMHpoOBaTh THUIIOTE3Y,
apryMEHTUPOBAThH CBOIO MO3UINIO, MHEHHUE,

MIPOBOJIUTH CaMOCTOSITEITBHO CIUTAaHUPOBAHHBIM  JKCIIEPUMEHT,
HCCIIE/IOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEW MAaTeMaTH4ecKOTO
o0beKTa, SBICHUSA, TMPOIECCA, BBISBICHHIO 3aBUCUMOCTEH MEKIY
oObeKTamMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTENbHO (hOPMYIUPOBATHL 000OIIECHUS U BBIBOBI TI0 Pe3yJIbTaTaM
POBENEHHOTO HAOJIIOIEHHSI, UCCIIEOBaHMsI, OIICHUBATh JOCTOBEPHOCTH
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJAOB U 0000IIECHUI;

MPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIABUTATH
NPEJIIOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

PaboTa ¢ undopmarueii:

BBISBJAATH JeUIIUThI MHPOpPMAIIMHY, JaHHBIX, HEOOXOJUMBIX JIJII OTBETA
Ha BOTIPOC U JJIsI PEIICHHSI 3a/1a4H;

BBIOMpaTh  MH(OpPMAIMIO W3  HMCTOYHUKOB  DPa3JMYHBIX  THUIIOB,
aHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH(DOPMAITHIO
Pa3IMIHBIX BUOB U (POPM MpECTaBICHNS,

CTPYKTYpHUpOBaTh HHPOPMAIIHIO, IPEICTABIATh €€ B pa3IMIHbIX (popMax,
WUTIOCTPUPOBATh TpadUIECKU;



e OIICHUBATH HaIEKHOCTH uHbpOpMAIIMK  T0  CaMOCTOSITEIbHO
c(hopMyIMPOBAHHBIM KPUTEPHSIM.

2) Vuuesepcanvnvle KOMMyHUKamueHbvle Oelicmeus, 00ecneyusarom

chopMUpoOBAHHOCb COYUATLHBIX HABLIKOE 0OVUAIOUJUXCSL.

O6uieHue:

e BOCIPUHUMATL MU (HOPMYIMPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMU U TIETISIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TI0
XOJy pelleHHs 3a1a41, KOMMEHTHPOBATh MOJyYEeHHBIN pPe3ybTar;

e B X0Ji€ 00CYXKACHHUS 3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYXK1aeMOM TEMBI,
npoOJieMbl, pelaeMoil 3a/1a4u, BHICKa3bIBaTh HJICH, HAllCIIEHHbIE Ha TOUCK
pEIlIeHNs; COMOCTaBISITh CBOU CYXKIEHHS C CYXACHUSAMH JPYTHUX
Y4aCTHUKOB JUallora, 0OHAPY>KUBaTh Pa3jMuue U CXOJCTBO IMO3UIIUN; B
KOpPPEKTHOU (hopme POopMyIHpOBaTh PA3HOTIIACHUS, CBOM BO3PAKEHUS;

e TPENCTaBIATH  pE3yJbTaThl  pEUICHUS  3a7aud,  JKCIEPUMEHTA,
UCCIICIOBAaHUs,  IPOEKTa;  CaMOCTOATENbHO  BbeIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3CHTAIMU U OCOOECHHOCTEH ayIUTOPHUH.

CoTpyaHHUYECTBO:

e TOHUMATh W  WCIOJB30BaThb  MPEUMYINECTBA  KOMaHIHON
WHAUBUIYaJIbHOM paOOThI MPU PEIICHUH YI€OHBIX 3a/1a4; MPUHUMATH 11ENTb
COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OPTAHU3AIMI0 COBMECTHOU
paboThI, pacripenessiTh BUIBI Pa0OT, TOTOBAPHUBATHCS, 00CYKIATh IPOIIECC
1 pe3yabTaT paboThl; 0000maTh MHEHHUSI HECKOJIbKUX JTFOJICH;

e y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (0OCYKaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMB» W WHBIC), BBIIOJHATH CBOIO YacTh PabOTHI U
KOOPJAMHUPOBATH CBOW JCUCTBHS C JPYTMMH YJICHAMU KOMAaHJIbI;
OIICHMBATh KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOJYKT MO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YU4aCTHUKAMH B3aUMOCHCTBHS.

3)  Vuueepcanvuvie  pecynamuenwvie  Oelicmsus, obecneyusarom
Gopmuposarue cMviCIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOB IUUHOCHIU.
Camoopranuzaiusi:

COCTaBJISITh IUIaH, AITOPUTM PELICHUs 3a]1a4u, BBIOMpaTh CIOCOO pelIeHUs ¢
y4€TOM UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yU€TOM HOBOW MH(OpMaLUK.

CaMOKOHTpPOIIB:

e BJAJeTh HaBbIKAMHM I[I03HABATENLHON pediekcMd Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUNA U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB;
BJIaJeTh CIOCOOAMM CaMOINpPOBEPKH, CaMOKOHTPOJS Ipolecca u
pe3yibTara peleHnsl MaTEMaTUYECKOM 3a/1auu;



e TMPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUU
3aJla4d, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENHCTB, TAHHBIX, HAMJICHHBIX OMMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yibTaTa 1€ U YCIOBHIM, OOBICHSITH
MPUYMHBI JOCTUKEHUS WIA HENOCTHUKEHUS PE3YIbTATOB JEATEILHOCTH,
HaXOJIUTh OIIMOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHBI

OcBoenue yueOHOTo Kypca « Anrebpa U Hayana MaTeMaTudecKoro aHAIN3a»
Ha YPOBHE CpelHero oduiero oOpa3oBaHus JODKHO 00eCcTIeunBaTh JTIOCTUKECHUE
CIICIYIOIIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

10 KJJACC

YucJyia 1 BbIYUCTIEHUS

OnepupoBaTh MOHITUSMH: PalMOHAIBHOE U JICMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS W JCCATHIHAS P00, IPOIIECHTHI.

BeimonHaATe apudmeTHUeckne  omepandd ¢ palMOHAIBHBIMH U
JICUCTBUTEIILHBIMH YHCIIAMHU.

BeimomHATE TpUOIMKEHABIC BEIYHUCIICHUS, UCIIOIB3YS TIpaBujIa OKPYTJICHMS,
JenaTh NPUKUJIKY U OLIEHKY pe3yybTaTa BEIYUCIICHUI.

OmnepupoBaTh TOHATHUAMH: CTEIEHb C IIENBIM IOKa3aTejaeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTEILHOTO 4YHCJA, KOPEHb HATypalbHOW CTEIEHHU;
MCIIOJIb30BaTh MOIXO IS0 POpMY 3aITUCH TEUCTBUTEIBHBIX YUCEI JJIsI PEIICHUS
MPaKTUYECKUX 337124 1 MPECTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TaHT€HC MIPOU3BOJILHOTO YTJIa;
MCTIOJIb30BaTh 3aMMKCh MPOU3BOJIHLHOTO YIJIa Uepe3 00paTHbIE TPUTOHOMETPUIECKHUE
byHKIUY.

YpaBHeHMS M HEpPaBEeHCTBA

OnepupoBaTh MOHSATUAMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIENOE,
palMoOHATIBHOE, UPPAIMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BrinonHsaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pPEIIaTh
TPUTOHOMETPUUYECKUE YPABHECHHUSI.

BoinonHsaTe npeoOpa3zoBaHus LEIbIX, PAMOHAIBHBIX U UPPAUOHATbHBIX
BBIDQOXEHUN M  peliatb OCHOBHBIE THUIBI  IENbIX, palMOHAIbHBIX U
UPPaMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS U HEPABEHCTBA JJIs1 PELICHUSI MaTEMaTHYECKUX 3a71a4
Y 3a/1a9 U3 Pa3IMIHbIX 00J1acTell HAyKH M peaTbHOM JKU3HH.



MopaenupoBarh peajbHble CHTyallud Ha S3bIKE aireOpbl, COCTaBIISATh
BBIpDQKECHUS, YpPAaBHEHHs, HEPaBEHCTBA M0 YCIOBUIO 3a/layd, HCCIEeI0BaTh
MOCTPOEHHBIE MOJIENU C MCTI0JIb30BAHMUEM amnmapara aareOphl.

DyHKIUMU U TPaPUKH

OnepupoBaTh MOHATUAMU: QYHKIUS, CTIOCOOBI 3a7aHusl QYHKIMH, 001aCTh
ONpeNleJieHUss U MHOKECTBO 3HAueHUW (QYyHKIMH, Tpapuk (yHKIHMHU, B3aUMHO
oOparHble (PYHKIIHU.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTb (YHKIMH, HYJIH
(YHKLIMH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBarh rpaduku GyHKUUN s pelLeHHs] YpaBHEHUI.

Crpouts u uutath rpadukyd JUHEMHOW (PYHKUMHU, KBaAPATUUHOW (YHKIIMH,
CTENEHHOW (DYHKIMU C LENbIM MTOKa3aTEJEM.

Hcnonb3oBarh rTpauku (QYHKUMA 711 HUCCIENOBAaHUS MPOLECCOB MU
3aBUCUMOCTEN MPU PEUICHUH 3a/1ad U3 JPYTrUX y4eOHBIX NPEIMETOB U pEalbHOM
’KU3HU; BBIpaXaTh PopMyIaMu 3aBUCUMOCTH MEXIY BEIMUNHAMHU.

Havana maTemaTH4eckoro aHajamsa

OnepupoBaTh MOHATUSMHU: TOCIENOBATENLHOCTh, apUpMeTHdecKas u
reOMeTpHUYECKas IPOTrpeCcCHUM.

OnepupoBaTh MOHATUSMU: OECKOHEUYHO YOBIBAIOLIas TeOMETpUYecKas
nporpeccus, cymma 0€CKOHEYHO YOBIBAOIIEH FEOMETPUUECKOM MPOTPECCHH.

3aaBaTh MOCJIEN0BATEIILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp3oBarh CBOKWCTBA MOCIENOBATEIbHOCTEN U MPOTPECCHI JITIST PEIICHUS
peaTbHBIX 3a71a4 MPUKIAIHOTO XapakTepa.

MHo:xecTBa U JI0THKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpAllUU HaJl MHO>KECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il OMHCaHUS
pEIbHBIX TMPOLECCOB W SIBJICHWW, NPU PEHICHUU 3a7ad U3 JPYTrux y4eOHbBIX
MIPEIMETOB.

OnepupoBaTb  NOHSATUSIMU:  ONpENEICHHUE,  TEOopema,  CJEICTBHE,
J0Ka3aTeNbCTBO.

11 KJJACC

Yucya ¥ BbIYUCTIEHUS

OnepupoBaTh MOHATUSIMU: HATypalbHOE, II€JI0€ YHUCJO; HCMOJIb30BaTh
MPU3HAKU JCIMMOCTH LIENbIX YUCEN, PA3JI0KEHHUE YUCa Ha MPOCThIE MHOXKUTEIN
JUIsL pEUIeHUsI 3a/1a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAllMOHAILHBIM MTOKa3aTeJIeM.

OmnepupoBaTh MOHATHSAMHM: JOrapudmM UYmcCia, TECATUIHBIC M HATypabHBIC
JoTapu(pMBI.



YpaBHeHNsI M HEPABEHCTBA

[IpumeHsTH CBOMCTBAa CTEMEHW [JIsI MpeoOpazoBaHUs  BBIPAKEHUIA;
ONEPUPOBATH MOHATHUSAMHU: MOKA3aTeIbHOE YPABHEHUE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIbI IOKA3aTEIbHbBIX YPABHEHUI U HEPABEHCTB.

BeimonHATe npeoOpa3zoBaHUs  BBIPAKEHHUM, COAEpKAUMX JIOrapuU(PMBbI;
OTNIEpUPOBATh MOHATUSAMHU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIbI JOTapU(PMUYECKIX YPAaBHEHUN U HEPABEHCTB.

Haxonute pemenust mpoCcTeNIMX TPUTOHOMETPHUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSMM: CUCTEMA JIMHEHHBIX YPAaBHEHHI U €€ pPEILCHUE;
HCIMOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN JUUIS PEILEHUS MMPAKTUYECKUX 3a1a4.

Haxonute pemeHus npocTenmx CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MojenpoBarh peajlbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTAaBIATH
BBIP@KEHUS, YpaBHEHMs, HEPABEHCTBA M CHUCTEMbI 10 YCIOBUIO 3a/1ayH,
UCCJIEI0OBATh IOCTPOEHHBIE MOJENH C UCIIOJIb30BAHUEM alIapara aareopsl.

DOYHKIMU U TPaPUKH

OnepupoBaTh MOHATHSAMHU: TepUOANYEcKas (QYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMHM, TOYKH OJKCTpeMyMa (yHKIHH, HauOOJbIIEE W
HaMEHbIIIee 3HA4YCHUS (PYHKIMKM Ha TPOMEXKYTKE; HCIOJb30BaTh WX IS
rccienoBaHus (PyHKIMH, 3aJaHHOU rpauKoM.

OnepupoBaTh MOHATUAMH: TpadUKHU MOKA3aTEIbHOM, JoTapuPMUIecKon u
TPUTOHOMETPUYECKUX (PYHKIMI; M300pakaTh UX HA KOOPIUHATHOM MIIOCKOCTH U
MCMOJIb30BaTh sl PEIICHNs YPABHEHHUI 1 HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM TIIOCKOCTH T'papUKU JTUHEHHBIX YpaBHEHHI
Y UCIIOJIb30BaTh UX JUIS PELIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Ucnons3oBare rpabuku GYyHKIWNA 111 MCCIIEAOBAHUS IIPOILIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCIMILIUH.

Havasa MmaTteMaTH4eCKOro aHaJu3a

OnepupoBaTh NOHITUSIMU: HENpPepbIBHAsA (QYHKIMS; TPOU3BOAHAS (YHKIIUH;
MCIIOJIb30BaTh T€OMETPUUECKUM U PU3NYECKHUIT CMBICI TPOU3BOIHON Il PELLICHUS
3aj1ad4.

HaxoauTb npou3BOHbIE 37IEMEHTAPHBIX (DYHKIUI, BBIYUCIISATH IPOU3BOAHBIE
CYMMBI, IPOU3BEEHUS, YACTHOTO (PYHKIIUM.

Hcrnonbp30BaTh NpOU3BOAHYIO ISl HCCIIEI0BaHUS (PYHKLIMHM HA MOHOTOHHOCTb
¥ KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIIETOBAHMS K TOCTPOEHUIO TPa(UKOB.

Hcnonp3oBaTh NMPOU3BOJAHYIO [JIsl HAXOXKJIEHUS HAWIY4ILEro pEUIeHUs B
OPUKIAJHBIX, B TOM YHCJIE COUUAILHO-I)KOHOMUYECKUX, 3aa4ax.

OnepupoBaTb MNOHATUAMHU: TIEPBOOOpa3HasE W HHTErpal; IOHUMATh
TCOMETPUICCKUN M (PU3UIECKHUI CMBICIT HHTErpaIa.



Haxonute mepBooOpa3HbIe dIeMEHTapHBIX (DYHKIIHMIA; BBIYUCIIATh MHTErPa
o (popmyne Herorona—JlenOuuna.

Pemarp npukiagHple 3aa4d, B TOM YHCJIEC COHMAIbHO-YKOHOMHYECKOTO M
GU3NIECKOTO XapakTepa, CPEACTBAMH MATEMATHIECKOTO aHAITN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KosnuecTrBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM JuyieKTpoHHBbIE (U poBbIE)
Kontpoabubie | I[IpakTuyeckune
n/n NporpaMmbl Bcero o0pa3oBareJibHbIE peCypChl
padoThbI padoTbI
MHokecTBa pallMOHAJIBbHBIX U
1 NEeWCTBUTEIBHBIX UM Cell. PallnoHalbHEIE 14 1 https://m.edsoo0.1w/KYGINZURY
YpaBHEHUS U HEPABEHCTBA
2 Dyrxaym 1 rpaduy. CTeners ¢ nesbim 6 https+//m.edsoo.rw/ESM1F56M3
MOKa3areaemM
A €TUYECKUN KOPEHb N—OW .
3 pueTH 1 KOpeHp 1 cTetet 18 1 https://m.edsoo.rt/W2CV80370
WppaunonanbHble ypaBHEHUSI 1 HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETPUU. TPUTOHOMETPUYECKHIE 22 1 https://m.edsoo.rt/ WNIES6GMP
YpaBHEHUS
5 IlocenoBaTenbHOCTH UM IPOTPECCHU 5 https://m.edsoo.ru/0INYSKYRU
I1 600
6 OBTOPGHHG, 000011IeHNe, CUCTeMaTH3allHs 3 { https2/n.odsoo.r/ SEBEROVKS
3HaHUU
OBUIEE KOJIMYECTBO YACOB I1O0 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoanyecTBo 4acos

Ne HaumeHoBaHMe pa3iesioB U TeM DueKkTpoHHble (uud poBbIE)
n/n MPOrpaMMbl Bcero Konrpoaprere | - Ipaxtirieckue o0pa3oBaTe/IbHbIE PECYPCHI
padoThI padoThI
CreneHb ¢ palluOHAIBHBIM [1OKa3aTEIEM.
1 TMokazarenbHas Qynkuus. [lokasarenbHbie 12 1 https//m.edsoo.r/SSEJGAPNA
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12 1 https:/m.edsoo.r/107CT1A VS
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIMHU U UX
3 rpaduku. TpuroHOMETpUUECKHE 9 1 https://m.edsoo.r/ XRW8YNBTP
HEpaBEHCTBA
4 IIponssoanas. Ilpumenenne npon3BoIHON 24 1 https:/m.edsoo.r/DK9VLOTN4
5 Wurerpan u ero npuMeHEHUs 9 https:/m.edsoo.r/ALMBWA4BH
6 Cucrembl ypaBHEHUH 12 1 https://m.edsoo.ru/GTO833N3F
7 Hatypanbenble u niensle uncna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosroperne, 0606m€HI{e’ 18 1 https://m.edsoo.ru/BFUNEIBGN
CUCTEMAaTH3alus 3HaHUU
OBILEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN




		2026-11-05T12:43:51+0300
	Гудкова Лариса Владимировна




