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MOSACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Havyajla MaTEMaTHIECKOTO
aHanmu3a» 0a3oBoro ypoBHs mis obydaronmuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeiepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHS, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
OPEIbSIBISIEMBIX K MAaT€MaTHYeCKOMY OOpPa30BaHMIO, U TPATUIMN POCCUHCKOTO
oOpaszoBanusi. Peanm3amus mporpamMmbl OOECIIEYMBACT OBIAJACHUE KIFOUYEBHIMU
KOMITCTCHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS W HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JTUYHOCTH OOYJAIOIIIUXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTU4YEeCKOTO aHAIM3a» SIBISETCS OAHUM U3
HaubOosee 3HAYMMBIX B MPOTrpaMMe CTaplied IIKOJbI, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAIbHYIO 0a3y HJisi H3y4YeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroill CTOPOHBI, POPMHUPYET JOTUYECKOE U
aOCTpakTHOE MBINUICHUE YyYallUuXcs Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHMS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIA/IeBAlOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MaTeMaTHUECKON opMme.

Kypc anreOpsl 1 Hauyan MaTreMaTHYeCKOro aHajlu3a 3aKJaJIbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (U3MKH, XUMUHU, OHOJOTUH, TOHUMAHUS
OCHOBHBIX TEHJICHIUH OSKOHOMHKM M OOIIECCTBEHHOMW JKHU3HH, IO3BOJIAET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B IOBCEIHEBHOM XU3HU. B TOXKE BpeMs OBIIaJICHHE
aOCTpaKTHHIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIIHSIMU
pa3BUBaeT YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTD
YTBEPKACHUSI, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETH3AIUI0, abCcTparupoBaHue u
aHaJOruI0, OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIlUIeHHne. B xone nzydenus
anreOppl M Havall MaTEMaTUYECKOro aHajiu3a B CTaplied IIKoJe Yydyaliuecs
MOJY4YalOT HOBBIA ONBIT PENIEHUs MNPUKIAAHBIX 33734, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJEIEH pealbHbIX CUTYallM W HHTEpHpeTaluu
NOJIYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  IOpUMEpPAaMH  MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH B TNPHUPOAE, HAYKE M B HCKYCCTBE, C BbIJAIOLIUMUCA
MaTeMaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc ob6nagaer 3HAaUMTENbHBIM BOCIUTATENbHBIM TOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 y4eOHbI MmaTepuan, CoCOOCTBYIOMIMM (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaKk M dYepe3 crneuuduxky ydyeOHOM AesITeNbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHIIEHTPALlMM BHUMAHHUs U OTBETCTBEHHOCTH 34 ITOJyYEHHBIA PE3YJIbTAaT.

B ocnoBe metomukum oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJIK3a JISKUT JAEATEIbHOCTHBIN IPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajla MaTeMaTUYECKOr0 aHAJIM3a)» BKIKOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOANYECKHE JIMHUM: «Yucima W BBIYKCICHUSY,
«Dyuknun  u - rpadukm», «YpaBHeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIBHO-METOIMYECKUE JIMHUHA H3YyYAlOTCd Ha NPOTSHKEHUM JBYX JIET
o0y4eHHs: B CTapIlle IIKOJe, ECTECTBEHHO JOMOJHSA APYT APyra U MOCTENEHHO
HAChI[AsCh HOBBIMM TeMaMHU M pasfgenaMu. JlaHHBIM Kypc  SBISIETCSA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe cojepkaHhue HECKOJIbKHX
MaTEMaTUYECKUX AUCHUIUIMH: anredpa, TPUrOHOMETPHs], MAaTEMaTUYECKUN aHau3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBjIaaeBaroT BcE Ooliee
IMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEeI0BaTENIbHO POpMUpYETCs U
COBEpPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTyalluu, MNPUMEHITh 3HaHUSA, TIOJYy4YeHHbIE B Kypce «Anredpa u Hayaia
MaTEMaTUYECKOr0 aHaJIn3ay, IJIsl PEelIEHUs CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTeMaTU4YECKOM 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YNbTAaT.

CopepxarenbHO-MeTOAMYECKasl JMHUA «YUHuCina M BBIYMCIECHHS» 3aBEPIIACT
(dbopMUpOBaHKE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKkoJjie. B crapiiel mkose oco0oe BHUMAHHE YACISIETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIONIMX B ce0s
UCIIOJIb30BAHUE PA3JIMYHBIX (OpPM 3alMCU JIEUCTBUTEIHHOIO YHCIA, YMEHHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, JelaTh INPUKUAKY, OLICHUBATH
pesynpTaT. OOydarommecss MOMY4YalOT HAaBBIKA MNPUOIMAKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCJIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUI.

JInHnsa «YpaBHEHUsS W HEPABEHCTBA» PEAINU3YETCS HA TNPOTSHKEHHU BCETO
oOydeHHss B CTapuiel MIKoJie, MOCKOJbKY B KaXKIOM paszfelie MNporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3anad. OOydaromuecs OBIAJEBaIOT
pa3IMYHBIMM METOJAMHU PELICHHS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIB3YIOTCS IIPU UCCIIEN0BAaHUN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOIHOM, PEHICHUH NMPUKIAJAHBIX 337a4 U 3334 Ha
HAaXOXXJE€HUE HauOONbIIUX M HAUMEHBIIMX 3HauyeHUW QyHkuuu. [laHHas
colepxaTesbHas JIMHUS BKJIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHUU
BBINIOJIHATh pacy€Thl Mo (opmysaMm, NpeoOpa3zoBaHUs UEbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPDAKECHUM, & TaKXKE BBIPAXKECHUU,



COJIepKalIX CTerneHu u Jorapupmel. braromaps u3yueHuio anreOpandecKkoro
MaTepyasa NPOUCXOJUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluxcs, (OPMUPYIOTCS HABBIKH JE€TyKTHUBHBIX
paccyxlieHuid,  pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl I pPELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIrJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@uUKU» TECHO
NEeperuieTaeTcs ¢ IPYruMHU JIMHUAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T
NOCJIEIOBATEIBHOCTb U3y4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINN, UX CBONCTB
U rpaduKoB, UCIHOIb30BaHUE (QYHKIUN IJI pPEIIeHUs 3ajlady U3 APYTUX Y4eOHBIX
PEIMETOB U PEANbHON U3HU TECHO CBSA3aHO KaK ¢ MATEMaTHYECKUM aHAJIU30M,
TaK W C pEIIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OoblIOe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Tol cojiepKaTeIbHON JTUHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
U HaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznu4HOil dopMe: aHATUTHYECKOU, rpaduueckoil M cioBecHoW. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO  MBIIIIEHUS, CIOCOOHOCTH K
00001IEHNI0 U KOHKPETU3AINH, UCTI0JIb30BAaHUIO aHAJIOTHil.

CopnepxarenpHast nuHug «Hauana MareMaTuyeckoro aHaius3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYMHBIX 00YYarOIMIMMCSI, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpouTh rpadukd (YHKUIUH, OINpEeNensTh HX HauOOJbIINE W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JIMHHUS OTKPBIBAET HOBbBIC
BO3MOXXHOCTH IIOCTPOEHUSI MaTeMaTH4YECKUX MOJENIed pealbHbIX CHUTyaluu,
HAXOXKJIEHUS HAWJIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMATBHO-
HPKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHalIHM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOydarommecs Yy3HaOT O
BBIAAIOLIMXCSl PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHo-MeToANMYECKas TUHUS «MHOXECTBa U JOTUKa» B OCHOBHOM
MOCBSILIIEHA  3J€MEHTaM  TEOpUM  MHOXKECTB. TeOpeTMKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU M Ipeaiararor



HanOoJIee YHUBEPCAIBHBIN S3BIK, OOBEAUHSIONNNA BCE pa3/ielibl MAaTEMAaTHKA U €€
MPWIOKEHUHN, OHM CBSI3BIBAIOT Pa3HbIE MATEMAaTHYECKUE TUCIUILIMHBI B €IHHOE
nenoe. [loaToMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY MOHWMATh TEOPETHUKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOMW MaTeMAaTHMKH M HCIIOIb30BaTh €ro s
BBIPQXCHHS CBOUX MBICIICH.

B xypce «AnreOpa um Hayaia MaTeMaTHYECKOTO aHAINW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMaTUYECKOTO  MOJICIUPOBAHUS, KOTOPHIE IPU3BAHbBI
c(hopMHUPOBaTh HABBIKH IMOCTPOSHUS MOJICTICH peabHBIX CUTYaIUil, HCCIEAOBaHMUS
ITHX MOJEJIe C MOMOIIBIO ammapaTa airedpbl U MaTeMaTWUYeCKOTO aHajiu3a U
UHTEPIIPETANN TIOTYICHHBIX Pe3yabTaToB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIN
U3 pa3/iesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTEpHal Kypca MTUPOKO UCTIOIb3YETCS
JUTSL peIlieHusl IPUKIAIHBIX 3a1ad. [Ipu permeHnu peaqbHbIX MPaKTHYECKUX 3a7a4
ydamyecs: pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIIOJB30BATh AHAJIOTHIO, 0000MaTh M KOHKPETHU3UPOBATH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/1a4 OpPraHU3yeTcsl B MPOIECCe M3YUEHHsI BCEX TeM Kypca «Anrebpa W Hadaia
MaTEMaTUYECKOTO aHATTN3ay.

Ha ypokax «Anrebpa © Hayalia MaTEMaTHYECKOTO  aHAIHM3a»
paccMaTpUBAIOTCS  3a/laud, BO3HUKAIOIIME B TPAKTUYCCKON JEATEIHLHOCTH
YeJIOBEeKa W MOKa3bIBAIOIINE HEOOXOJUMOCTh MATEMATUUECKIX 3HAHUN JIJIs JIFOIeH
caMbIX pa3HO0Opa3HbIX mpodeccuii. OaHoM U3 hopm mpodopueHTaIN Ha yPOKax
MaTEMAaTHKH SIBJISETCS HHGOPMAITUS O TPOPECCUU B €€ CBS3H C PEIICHUEM 3a/1a4.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM TuUTaHe Ha HM3y4YeHHE Kypca aireOpbl M Hadal MaTeMaTH4eCKOro
aHajgu3a Ha 0a30BOM ypOBHE OTBOAMTCS 3 yaca B Hexenmo B 10 kimacce (tomroc 1
gac 3a c4€T 4acTv, GOpMUPYEMOMN ydacTHHUKaMH 00pa30BaTEIbHBIX OTHOIICHUM )
u 3 daca B Hejiento B 11 kiacce, Bcero 3a jiBa roja ooyuyenus — 204 yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

Yucnaa v BIYMCICHUSA

Paunonanbsubie uyncia. OObBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOLIEHTHI,
OecKOHEeUHble  mepuoAudeckue  Jpodu. ApudmeTudyeckue  omepanud C
palMoOHANIbHBIMU YHUCIIAMU, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHui. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciiei
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepandd ¢ JEeWCTBUTENbHBIMU YHuciaMmu. [IpubmmxkEHHbIe
BBIYMCIICHHUS], IPABUJIA OKPYIJICHHMS, IPUKHU/IKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Cremmenp ¢ membiM  mokazateneM. CrammaptHas (Qopma  3ammcu
JNEUCTBUTENHLHOTO uucna. Mcmonp3oBaHme moaxonsmied (GOpMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN I PEIICHUS NPAKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleHcTBus  C
apu(pMEeTHYECKUMU KOPHSMHU HAaTYpaJIbHOM CTETIECHHU.

CHHyC, KOCHHYC U TAHT€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPe0Opa30BaHUsI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeToa uHTEpBaNOB.

Pemenue nenpix 1 [poOHO-PaLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHbBIX YpPAaBHEHUM U HEPABEHCTB.

Peunienrie TpUroHOMETPUYECKUX YPaBHEHUI.

[IpyuMeHeHnE ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ay
U 3a71a4 U3 Pa3IMYHBIX 00JacTell HAYKH U PeasIbHOM KU3HU.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3aganus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkumu. Hymu ynkimm.
[TpoMexyTKkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHas pyHKIHS C HaTypaJbHBIM M LENbIM MoKa3areneMm. EE€ cBoiicTBa u
rpaduk. CBolicTBa U TpaduK KOpHs N-0 CTEIECHH.



Tpuronomerpudeckasi OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPHUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccud. beckoHeuHo yOwIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. VCronb30BaHME MPOrpeccuu s
pPELIEHHUs] peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

MHoKecTBO, omnepanuu HajJ MHoxecTBamu. [luarpammel OJitnepa—BenHa.
[IpumeHEeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEaTbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

Harypanbublie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCE.

CreneHb ¢ pauMOHAIBHBIM NTOKa3aresieM. CBOMCTBA CTEICHMU.

Jlorapugm uucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXEHHM, COEPIKALIUX JOTapU(PMBI.

[IpeoOpa3oBanue BBIpRXKEHUH, COAEPKAIIMX CTEHNEHH C PalUOHAIbHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHU. PellleHrne NMpUKIagHbIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHMYeCKUX 3aJad U 3a/ad U3 pa3NuYHbIX Oo0JacTedl HayKh M peajbHOU
KU3HU.

DyHKUMH U TPaPUKHU

®Oynkuusa. Ilepuoguueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHku. MakcumMyMbl U1 MUHUMYMbI ¢GyHKIuH. HauOosnbliee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpruyeckue QyHKIUH, UX CBOWCTBA U IPapUKH.

[ToxazarenbHas u gorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7Sl pEeIICHUS] YPaBHEHUN U JMHEWHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMNA Ui HCCIAENOBAHUS MPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE BO3HHMKAIOT IMPHU PEIICHUU 3aJlady U3 APYIHX yueOHBIX
NPEAMETOB U PEATILHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBATIOB /7Sl PEUICHHS] HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. [eomerpudyecknii u  Qu3MUECKUd  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHbie  d7MeMEHTApHBIX  (QyHKUUNA.  DOpMysbl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[TpumeHneHre MPOM3BOIHON K MCCIIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoxaenne HanOobIlero 1 HauMEHbIIEro 3HayeHus: GyHKIUU Ha
OTpE3KE.

[IpumMeneHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4dIllIEer0 pELICHUs B
NPUKIAIHBIX 3aJayax, Ui ONPENEJICHUS CKOPOCTH Ipolecca, 3aJaHHOIo
bopmynoit uiu rpadpuKoMm.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTrpuyeckuii u (Qusanueckuid cMmbIci. Breluncienue
uHTerpana no gopmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOI‘O npeamMeTa «MaremaTuka» JOJI2KHO 00ecreynBaTh
AOCTHXXCHHC HAa YPOBHEC CPCAHETO 06H_ICFO 06pa30BaHI/I}I ClIeayromux JAYHOCTHEIX,
MCTAIPCAMCETHBIX U IPECAMCETHBIX O6paSOBaTeJILHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartnkay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(OpPMUPOBAHHOCTHIO MPAKIAHCKON MO3ULIMN 00YYarOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUU,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAYCHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOMN TPaXKIaHCKON UACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHHMH B APYTUX HayKax, TEXHOJOTHUSX, cepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEe! pPOCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN HayKU U JESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYLIETO.

DcTeTUYeCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, pELIEHNH, paccyXICHUM;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIEKTaM Pa3jIMYHbIX BUIOB HUCKYCCTBA.

duznyeckoe BOCIUTaAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKHWE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHITHA U

OT/IbIXa, peryisipHas buznueckas aKTUBHOCTB); ($u3nYECKOTO
COBEPILIEHCTBOBAHUS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOD
Oynymeit mnpodeccud W peann30oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DPKOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAlMEd HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHWM IS PEUIeHUs 3a]1a4 B
00JIaCTH  OKpYXarolleil cpenpl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN UIsI OKPYKAIOIIEU CPEIBI.

[{eHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOUIECTBEHHOM  MPAKTUKH, [OHHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeToBEUECKOW IesATEeNbHOCTU, JTarnoB €€
pPa3BUTUA M 3HAYUMOCTH [JIi PA3BUTUA IMBWIM3ALMU;, OBJIAJICHUEM S3bIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M MCCIEIOBATEIBCKYIO JEITEIBHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
oelcmeusiMuU, YHUBEPCANIbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanvmuvie  noznaseamenwvhvie — Oelicmeus, — 0bOeCnevuU8arOm
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HNPOYECCO8 00yUarowuxcs (oceoeHue
Memooo8  NO3HAHUA — OKpYJXHCAlowe2o0  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBeie jornueckue NenCTBuUs:

e BBIBIIATH U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TMOHATHUNA, OTHOLIEHUW MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpe/ie]ICHUs]  TMOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKayu, OCHOBAaHWS JIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
IIPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHEIE;

BBISIBJISAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIHIO,
NPUBOJNUTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh Hawbonee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBnie HCCICAOBATCIBCKHUC I[GI\/'ICTBI/IHZ

UCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUUE, MpodIEeMYy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;

IPOBO/IUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCJICIOBAaHWE TI0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTrOo
oOBbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENTbHO (hOPMYJTMPOBATH 0O00OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
POBEIEHHOTO HAOJIOICHHUS, UCCICIOBAHMSI, OICHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBIISATH JIePUIMTHI UHPOpPMALIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 33/1a4u;

BEIOWpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IMYHbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OTICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEITEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.
Yuusepcanvnvie  KOMMyHUKamueHvle Oelicmeus, 0becnedusarom

CchHOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh U (OPMYyIHUPOBATh CYXKJICHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NHUCHBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOTY4YEeHHBINA PE3yNbTaT;

B X07i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOIl TeMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE HAa TIOUCK
pEIlIEHUs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4uMe U CXOJCTBO MO3MUIMU; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIIACHS, CBOM BO3PaKEHHUS,;
OPEICTaBIsATh  pE3yNbTaThl  pEeHIeHHs  3aJayd,  JKCIEpUMEHTAa,
UCCIIEJIOBAHMSI,  TMPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayIMTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHUBUTyIbHON pabOThI pU PENICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JeATEIBHOCTH, IUIAHHUPOBATh OPTaHW3alUI0 COBMECTHOMN
paboThI, pacnpeensaTh BUAbl padoT, JOTOBApUBATHCA, 0OCYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYkIeHHS, 0OMEH MHEHH,
«MO3TOBBIE TITYPMBbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranu3zarusi:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHUA 3aaa4H, BBI6I/IpaTI> cIroco0 PCUICHUA C

y4€TOM MMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHUI ¢ Y4ETOM HOBOW MH(pOpMaLUU.
CaMOKOHTpOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HaHUS
COBEPILIAEMbIX JEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIAJE€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca U
pe3yJabTara peuieHusi MaTeMaTU4eCKOM 3a/1auu;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [JEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3YJbTaTa LEIH U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTUXKEHUs PE3yJIbTaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajsa MaTeMaTHUYECKOTO aHAIHU3a»
Ha YpOBHE CpEHEro OOIIero oOpa3oBaHUsl TOJDKHO OOecrneuuBaTh JOCTUKEHUE
CJIeYIOLIMX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSITUYHAS APOOb, TPOLIEHTHI.

Bemonuate  apudmernyeckue — omnepauud € palUMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoinonusaTe npuOamkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBUia OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejlieM; CTaHJapTHas
¢opMa 3amMcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypajbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTEIBHBIX YHCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC W TAHT€HC IIPOU3BOJIBHOIO YIUIA;
UCIOJIb30BAaTh 3aIMCh ITPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEPaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUN W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonusaTe mpeoOpa3zoBaHUsl LIETBIX, PAlMOHAIBHBIX W HPPAIMOHATbHBIX
BBIDOKEHMM W pellaTb OCHOBHBIE  THUIIBI  LEJbIX, PALMOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PELICHUS MATEMAaTHYECKUX 3a7a4
W 3a71a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeaslbHOM KU3HU.



MonenpoBaTh peajbHble CUTyallud Ha S3bIKE airedpbl, COCTaBISATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEIOBATh
MIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM allfapara aiareopsl.

DyHKUMM U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3aaHusl (PYHKIMH, 001acTh
ONpesieNiecHus] U MHOXECTBO 3HAueHUN (QYHKIHMH, Tpaduk (QYHKIHH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH U HEUYETHOCTh (DYHKIMH, HYIH
GyHKUIMU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Ncnonb3oBaTh rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CtpouTh U 4MUTaTh TPAPUKU TUHEHHONW (PYHKIMH, KBAIPATUIHOU (PYHKIIUH,
CTENEHHOMN (YHKIUH C LETbIM MTOKA3aTEIIEM.

Hcnonb3oBaTh rpaguku QyHKIUN Ui MCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEHN MPHU PEHICHUH 3a/1ady U3 JPYTruX y4eOHBIX MPEIMETOB M peanbHOU
KU3HU; BbIpaxaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY BEIIMUYMHAMH.

Hauaja maTeMaTH4ecKOro aHaaIu3a

OmnepupoBaTh MNOHSATUSAMH: TMOCIEIAOBATEIBHOCTh, apupMeTHyecKass u
r€OMETpPUYECKast MPOTPECCUHU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YOBIBalollasgs Te€OMEeTpUYEecKast
nporpeccusi, cyMmMa 0€CKOHEYHO yOBbIBaIOIIEeH reOMETPHUUECKON MPOTPECCHH.

3amaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEM U MPOTPECCUM AJI PEHICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, ONEpPAIH HaJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJs  ONHCAaHUA
peaibHBIX MPOILIECCOB W SIBICHUM, MpU pEHICHUH 3aJad U3 APYruX y4eOHbIX
PEIMETOB.

OnepupoBarb  HOHATHSMHU: onpejieneHue,  Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, II€J0€ YHUCIO; MCIOIb30BATh
MPU3HAKK JIEJIMMOCTH LIEJIbIX YKUCEN, PA3JIOKECHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3aa4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHATBHBIM OKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapuPM YHCIIA, TECATHYHBICE W HATypabHBIC
JorapuQMsbI.



YpaBHeHMS U HEPaBeHCTBA

[IpumensTh cBoOIcTBa CTemeHW JUid MpeoOpa3oBaHUsl  BBIPAKECHUN;
ONEPUPOBATh NOHATUAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BemmonuaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEpPXKAIIUX JIOTapU(PMBL;
OIEpUPOBATH MOHATUIAMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemenyst NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHMUE,
VICIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3a7a4.

HaxomuTpk pemenus npocTeUInX CUCTEM M COBOKYITHOCTEM PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM alllapara ajareopsol.

DYyHKIUN U TPAPUKH

OnepupoBaTh MOHATUSMH: TEpHOAUYECKass  (PYHKIUS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKLMH, TOYKM OJKCTpeMyMa (QYHKIMM, HauOonbliee U
HauMEHbIIEE 3HAUYEeHUA (QYHKIUM Ha IPOMEXKYTKE; HCIIOJIb30BATh MX IS
UCClIeIOBaHusl (PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU IMOKA3aTEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (PYHKIMI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
VICIIOJIB30BATh I PELICHUS YPABHEHHUI U HEPABEHCTB.

N3o06paxkath Ha KOOPJAWHATHON TUIOCKOCTH I'padUKH JUHEUHBIX YpaBHEHUI
Y WCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBate rpaduku (QyHKUMHA Ui HKCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEHN U3 IPYTUX Y4eOHBIX AUCLUILIMH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMHU: HENpPEphIBHAS (YHKIUS; MPOU3BOIHAS (DYHKIUY;
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI MPOU3BOAHOM AJIs PEIICHUS
3a/1a4.

HaxoauTs nNpon3BOAHbBIE AJIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOHBIE
CYMMBI, IPOU3BEIECHMS], YACTHOTO (DYHKIUH.

Hcnonp30BaTh MPOM3BOIHYIO ISl UCCIENOBAHMS (YHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl HCCIEAOBAHUS K MTOCTPOCHUIO TPadUKOB.

Hcronb30BaTh NMPOU3BOAHYIO I HAXOXKACHMS HAWIYydIIero pEIICHHsS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: [EPBOOOpa3Has M MHTErpaj; IOHMMATH
reOMeTpUUECKUN U PU3NYECKUIN CMBICT UHTErpaa.



Haxonute mepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIHIA; BBIYHACISITH HHTETPAI
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3a7a4d, B TOM YUCIE COIHMAIHHO-3KOHOMHUYECKOTO U
(u3HUecKoro Xapakrepa, CpeCTBAMH MAaTEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI KoHTpoJsbHbIE IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 MHoecTBa pallMOHAIIbHBIX U JEHCTBUTEIbHBIX 20 1 https://resh.edu.ru/
yucen. PanimonanbHbie ypaBHEHUS! U HEPABEHCTBA
5 Oynknuu 1 rpadukn. CTEeHb C MeJIbIM 10 https://resh.edu.ru/
MIOKa3aTenemM
3 Apudmerndeckuil KOpeHb N—0il CTENEeHH. 29 1 https://resh.edu.ru/
UppanmonanbHble ypaBHEHHUS! U HEPABEHCTBA
4 ®opmyJibl TPUTOHOMETPUU. TPUTOHOMETPUUECKHUE 30 1 https://resh.edu.ru/
ypaBHEHUS
5 [TocnenoBaTeTbHOCTH M TIPOTPECCUH 10 https://resh.edu.ru/
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUN 10 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 0



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie  IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTsI padoTsbI
pecypcebl
CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM. https://resh.edu.ru/
1 [TokazarenpHas ¢pyHkums. [lokazarensHbie 12 1
YpaBHEHHS U HEPABCHCTBA
5 Jlorapudmuaeckas hpyHKIHS. 12 https://resh.edu.ru/
Jlorapudmuuecknue ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerpudeckne GyHKIUU U UX 9 1 https://resh.edu.ru/
rpaduku. TpuroHoMeTpruecKue HepaBeHCTBA
4 [TpousBoanas. [Ipumenenne mpou3BOIHOM 24 1 https://resh.edu.ru/
5) WuTerpan u ero npuMeHeHus 9 https://resh.edu.ru/
6 CHCTeMBI ypaBHEHHIA 12 1 hitps://resh.edu.ru/
7 HaTypaJIBHBIe U LI€JIbIC YHCiIa 6 https://resh.edu.ru/
8 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 18 5 https://resh.edu.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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