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HOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O INPEIMETA
«MATEMATUKA»

[Ipumepnast paGouas mporpamma o ydyeOHOMY mpeaMery «MaremaTuka»
yriyosn€HHoro ypoBHs st oOydaromuxcss 10—11 kmaccoB paspaboraHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOI0 00Pa30BATEILHOIO CTAHIAPTA CPEIHETO
oOuiero oOpa3oBaHusi, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBABIAEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIMNA POCCUKUCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECNEYMBAET OBJIAJICHUE KIIIOUYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIbTYPHOI'0, IUYHOCTHOIO M MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0yYaOIIUXCS.

B paboueit nporpamme yuTeHbl uaeu U nonoxeHus «KoHIEenmu pa3BUTHS
MaTeMaTru4eckoro oopaszoBanusi B Poccuiickoit ®denepanun». B cooTBeTCTBUM C
Ha3BaHMEM KOHIICMIIUA MAaTeMAaTHYeCKoe O0pa3oBaHUE JOJKHO, B YACTHOCTH,
pemarh 3amady oOecreueHus HEOoOXOIUMOIro CTpaHe YKCla BBIITYCKHUKOB,
MaTeMaTUYecKas MOJArOTOBKA KOTOPBIX  JIOCTaTOYHA Uil  MPOJOJIKEHHUS
oOpa3oBaHUsl 1O PpA3MYHBIM  HANpaBJICHUSM, BKIIOYasg I[penojaBaHUe
MaTeMaTUKH, MaTEMaTUYECKUE HCClleoBaHus, paboTy B cepe nHHOPMAMOHHBIX
TEXHOJOTUA W Jp., a TaKkKe OOCECHedeHHus] s KaKIOTO O0ydYaromerocs
BO3MOKHOCTH JIOCTH)KEHUSI MAaT€MaTHYECKOW TMOATOTOBKU B COOTBETCTBHH C
HEOOXOAMMBIM €My ypoBHeM. lIMEHHO Ha pelleHre 53TUX 3aJad HalejaeHa
[Tpumepnas pabouast mporpamma yriyOJa€HHOTO YPOBHSI.

B snoxy uudpoBoit Tpanchopmanmu Bcex cep 4enoBeUECKON eI TENbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3 XOpolIei
MaTEMaTUYECKON MOATOTOBKU. DTO OOYCIOBJIEHO TE€M, YTO B HAIlM JHU PACTET
YUCJIO CHEIHAIBHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM IMPUMEHEHHUEM
MaTEMaTHKH: U B cpepe SKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,
U Jaxe B rymaHuTapHblx cepax. Takum oOpa3zom, Kpyr oOydaromuxcs, s
KOTOPhIX MaTeMaTWKa CTAHOBUTCA 3HAYMMBIM TpeaMeToM, (QyHIaMEeHTOM
o0pa3oBaHus, CYIIECTBEHHO pacuupsiercsi. B Hero BXOAST HE TOJBKO
oOy4aromuecs, IJIAHUPYIOIMIME 3aHUMATHCSI TBOPYECKOM M HCCIEN0BATEIbCKON
paboroit B 00siacTu MaTeMaTUKH, HHOOPMATUKH, HUZHKH, IKOHOMUKH U B APYTHX
00JacTsaX, HO M T€, KOMy MaTeMaTuKa HyXHa JJI UCIIONb30BaHUS B MPOQECCUsx,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEW.



[IpuknagHas 3HAYMMOCTh MaTEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM
ABISAIOTCA  (DYHIIAaMEHTAJIbHbIE CTPYKTYPbl HaIller0 MHpa: MPOCTPAHCTBEHHbBIE
(GOpMbI ¥ KOJIMYECTBEHHBbIE OTHOIIECHUS, (PYHKIUMOHAIbHBIE 3aBUCUMOCTH H
KaTeropuM  HEONPEAECNEHHOCTH,  OT  MPOCTEMIINX,  YCBaMBAEMbIX B
HEMOCPEJCTBEHHOM OIBITE, JIO JIOCTaTOYHO CJIOXKHBIX, HEOOXOAUMBIX IS
Pa3BUTHS HAYYHBIX U TEXHOJIOTMYECKUX HJIEN. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHWI 3aTPYJHEHO IIOHMMAaHHWE IPUHLMUIIOB YCTPOICTBA W HCIHOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE ¢  MHTEpIpETalus pa3HOOOpa3HOM
COLIMATbHON, SKOHOMHYECKOH, MOJUTHYECKOW HHpopmarmu, ManodPQeKTuBHA
NOBCEIHEBHAsA  MPAKTUYECKass  JEATEIbHOCTD. Bo  wmuorux  cdepax
npo(ecCHOHAIbHON JEATEIbHOCTH TPEOYIOTCS YMEHHUS BBINOJIHATH PacUEThl,
COCTaBJISTh AQJITOPUTMBbI, NPUMEHATH (OPMYIIbI, NPOBOJUTH TE€OMETPUUECKUE
U3MEpPEHUsT M TOCTPOCHUS, YUTaTh, 0OpabdaThiBaTh, WHTEPIPETUPOBATH MU
NPECTAaBIATh HHPOPMALIUIO B BUJE TAONHII, TUarpaMMm M TpaduKoB, TTOHUMATH
BEPOSATHOCTHBIN XapaKkTep CIIy4YalHBIX COOBITHIA.

OOHOBpEMEHHO C paclMpeHueM cdep MNpUMEHEHHs] MAaTeMAaTHKUd B
COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTHUYECKUM CTHIb
MBIIIJICHUS, MPOSIBISIIONIUMNACA B ONpeNeIEHHBIX YMCTBEHHBIX HaBblKax. B
pOLECCEe M3YYEHHs] MATEMAaTHUKW B apCceHajd NPUEMOB M METOJOB MBILICHUS
YelloBeKa €CTECTBEHHBIM O00pa3oM  BKJIIOYAIOTCS HWHAYKIUS W JEAyKIus,
0000IIeHne ¥ KOHKpEeTU3alus, aHalu3 U CHUHTe3, Kilaccudukauus u
cucreMarusauus, adcTparupoBaHue W aHauorusd. OOBEKTbl MaTEeMaTHUECKUX
YMO3aKJIIOUEHUH, TpaBuWiIa HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TOCTPOEHUM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUSA (POPMYIUPOBATH,
00OCHOBBIBaTh M JOKa3bIBATh CYKJICHHS, TEM CaMbiM (POPMHUPYIOT JIOTHMYECKH
CTWJIb MBbILUIEHUS. Beaymas posib NpUHAUIEKUT MAaTeMaTHUKe B (OpMUPOBaAHUU
AITOPUTMHYECKONW KOMIIOHEHTBI MBIIIJIEHUS U BOCIUTAHUU YMEHUM JEWCTBOBATH
[0 3aJIaHHBIM AJIFCOPUTMaM, COBEPILEHCTBOBATH HW3BECTHBIE M KOHCTPYUPOBATH
HOBbIE. B mpolecce pemeHus 3agady — OCHOBBI Ui OpraHu3aluu  y4eOHOM
NEATEIbHOCTHA Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOPYECKAS U MPUKIIATHAS
CTOPOHBI MBIILJIEHUS.

OOyyenue MareMaTtuke Ja€T BO3MOXXHOCTh PAa3BUBATh y YYaIIUXCS TOYHYIO,
palMOHAIIBHYIO W HMHPOPMAaTHBHYIO pe€dyb, YMEHUE OTOupaTh Haubosee
HOJXOMSIINE S3bIKOBbIE, CHMBOJIMYECKUE, TpadUIecKue CpeICTBA JIJIsl BBIPAKCHHUS
CYXKJICHUH U HAIJISIAHOTO UX MPEICTABICHUSI.

Heo0xoanmMbpIM KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABIsSIETCST  O0Ilee 3HAKOMCTBO C METOJAMHM TO3HAHUS JEHCTBUTEIBHOCTH,
IPE/ICTaBIIEHUE O MPEAMETE U METOJE MAaTeMAaTHKH, €ro OTIMYMSIX OT METOOB



€CTECTBEHHBIX W TYMaHUTAapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS
MaTEMaTUKH JUIS PEUICHUS HAyYHBIX WM TMPUKIAIHBIX 3a1ad. Takum o0pa3om,
MaTeMaTH4YecKkoe 00pa3oBaHME BHOCUT CBOW BKJIaJ B (opMHUpOBaHUE 0OIIen
KYJbTYPbI YEIOBEKA.

W3yyenne wmaremMaTUKd  CHOCOOCTBYET  OCTETUYECKOMY  BOCIHMTAHHIO
YelloBeKa, MOHMMAHMIO KpPAacOThl M M3SIIECTBA MAaTEMAaTUYECKHX PaCCyKICHUH,
BOCTIPUSITUIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU CUMMETPHH.

VYueOHbiit Kypc «Anredpa u Hayajga MaTEMaTUYECKOTO aHAM3ay SIBISETCS
OJTHUM W3 HauboJiee 3HAYMMBIX B MPOrpaMMe CpeaHEero ooimero odopa3zoBaHus,
IOCKOJIbKY, C OIHOW CTOpPOHBI, OH OOeCleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y uis
U3Y4YEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (hOPMHUPYET
JIOTUYECKOEe U aOCTPaKTHOE MBIIUIEHUE O0YYaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUIL OCBOEHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JPYTHX
IUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (GOpMyJIUpYyeT CBOU
JOCTHXKEHHUS B MaTeMaTH4ecKoi Gopme.

VY4eOHbIit Kypc anreOpspl U Hadad MaTEMaTHYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY [IJIi YCIENIHOTO OBJAQJAEHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHUOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJCHUMN pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOW JKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIB30BaTh UX I JaJbHEWIIEro oOpa3oBaHUS U B
NOBCEHEBHOM KU3HU. B TO ke BpeMs OBJlaJiecHuE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKLMSIMH anredpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEP)KIAEHUS C MOMOLIbI0 MHAYKLIUU M PACCyKIaTh AETYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE U AaHAJOrUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUUECKOE MbIIILICHHE.

B xone uzyuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOI'O
aHanM3a» OOyYarOIIMECs IOJYYaroT HOBBIM OIBIT PELICHHS NPHUKIAJHBIX 3a/ad,
CaMOCTOSITETILHOTO TIOCTPOEHUS] MaTEMaTUYECKUX MOJIEIel peasbHbIX CHUTYyalui,
UHTEPIpPETAlMA  TIOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U HCKYCCTBE, C
BBLTAIOITMMHCS MATEMATHIECKUMH OTKPBITHSIMHU M IX aBTOPAMH.

VY4eOHbIll Kypc 00JaJaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM IOTEHIIHAJIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 y4eOHbIi Marepuai, CroCOOCTBYIOIIMIMA
(GbopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK U Uepe3 crenuduky ydeOHOi
NEeATENbHOCTH, TpeOyromied MpOAOHKUTEILHON KOHILEHTPAIMM  BHUMAHWUS,
CaMOCTOSITETbHOCTH, ~AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.



B ocHOBe Meromukm OOydeHMsI anreOpe M HavajlaM MaTeMaTHYeCKOTo
aHaAJIKM3a JISKUT JeSTEIbHOCTHBIN IPUHITUI OO0 yUESHHUSI.

B crpykTtype yuebHOro Kkypca «AnreOpa W Hayajga MaTeMaTHYECKOTO
aHaIM3a» BBIICTICHBI CICNYIONINE COAepKATEIbHO-METOUYECKEe TuHNN: «Yuca
U BBIUMCIICHUSN», «DYHKIIUU U rpaduku», «YpaBHCHHUsS U HepaBEeHCTBa», «Hauama
MaTEMaTUYECKOTo aHanu3a», «MHOXecTBa U JIoTHUKa». Bce OCHOBHbBIE
COZIeP KATEIbHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKEHUH JBYX JIET
o0y4yeHHs Ha YPOBHE CpEIHEero oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSIS
ApyT Opyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU M pasnenamu. JlaHHBIN
y4eOHBIN KypC SBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
collep)kaHNEe HECKOJIbKUX MAaTeMAaTHUECKHX JHCUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUCCKHI aHAJIW3, TCOPHS MHOXKECTB, MaTeMaTHYeCKas
noruka u npyrue. Ilo mepe Toro kak oOydaromiuecss OBIaeBalOT BcE Oomee
IIMPOKUM MaTEMaTHYECKUM allliapaToM, Y HUX MOCIIeI0BaTeNbHO (hopMHUpyeTCsS U
COBEPINICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJElIb peaTbHOMN
CUTYaIllH, PUMEHSATh 3HAHUS, TIOJYICHHBIC TIPU U3YUYCHUH YIEeOHOTO Kypca, IS
PEIIeHUsI CaMOCTOSITETIFHO C(HOPMYITMPOBAHHON MAaTeMaTHIECKOW 3a7aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTenbHO-METOANYECKas JTUHUA «Uuclia ¥ BBEIYHCICHUS» 3aBepIIacT
(dbopMHUpOBaHNE HABBHIKOB MCIIOJIB30BAHMSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOI'0 00mIero oopazoBanusi. Ha ypoBHe cpegHero o0Iiero
oOpa3oBaHus 0co0O€ BHUMaHHME yhensieTcs  (OPMUPOBAHHIO  HABBIKOB
PaIMOHAIBHBIX BBIYUCIICHHUHA, BKIIFOYAIONINX B CeOS MCIOJIBb30BAaHUE PA3IMYHBIX
dbopM 3amucu 4YHClIa, YMEHUE JCNaTh NPUKHUAKY, BBITONHITH MPHOIMKEHHBIC
BBIUMCIICHHS, OIEHMBATh YHUCIIOBBIC BBIPAKCHHS, padOTaTh ¢ MAaTeMaTUYCCKUMHU
KOHCTAHTAMHU. 3HAKOMbIE OOYyYalOIMMCS MHOXECTBA HATYPAIbHBIX, IEJBIX,
paIlMOHAIBHBIX W JICHCTBUTENBHBIX  YHUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUICKCHBIX 4YHCeln. B KaXaoM U3 O3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My CIHeMU(pUISCKUe 3aJaud W OIepaluu: JeIICHHEe HaIelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeT, OCOObIe CBOWCTBA
PaIMOHAIBHBIX M WPPAIMOHATIBHBIX YHCEN, apU(PMETHICCKUE OMEpaIliy, a TakKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociemnoBaTeIbHOMY PACIIUPEHUI0 Kpyra HCIONIB3yeMbIX YHCeT |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS IS PEIICHUS Pa3IudHbIX 3a7ad
dbopMupyeTCsl TpeICTaBIeHHe O SANHCTBE MaTEMaTHKH KaK HayKH M €€ pOJId B
MIOCTPOCHUU MOJIENICH pEealbHOTO MHpa, IMUPOKO HCIOIB3YIOTCS 0000IIeHue |
KOHKPETHU3aIIHS.

Jluans «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKCHUH BCETO
o0Oy4yeHHs Ha YpPOBHE CpeIHero oO0Imero oOpa3oBaHUs, MOCKOJBKY B KaXIOM



pazzpene Ilporpammbl NpenyCMOTPEHO PEMIEHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOyyaroluecsl OBJIAJEBAIOT PA3IMYHBIMM METOAAMU  PEIIECHUs
pallMOHAIIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB M CHUCTEM, a TakKXke 3aj1ad,
comepKamux napamerpsl. [lomydeHHblEe yMEHUS IIMPOKO HCIOJB3YIOTCA IIPU
UCCIIEZIOBAHUU (PYHKIMI C MOMOILBIO MPOU3BOJHON, MPU PEHICHUH MPUKIATHBIX
3a/a4 U 3a7]a4 Ha HaXOXKJEHUE HauOONbIINX U HAMMEHBIIUX 3HAYECHUN (PYHKIIHH.
JlanHas coneprkarenbHas JUHUS BKIIOYAET B ce0s Takke (OpMUPOBAHHE YMEHUUN
BBINIONIHATE  pacu€rel 10  QopMmynaMm, mpeoOpa3oBaHUs  palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPAKECHUM, a TAKKE BBIPAKCHUH,
COJepKaIllNX CTereHu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajga OPOMCXOAUT  JaJbHEWIIEEe  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOrO MBIIIJIEHUSI O0y4Yaromuxcsa, (GOPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TMPEJICTABICHUS
3aKOHOMEPHOCTE M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEPaBEHCTB. Anredpa
npennaraetr 3(QQEKTUBHbBIE HWHCTPYMEHTHl JJIA PEHIEHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHbIX 3a]]a4, HArJSIHO TEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKHU.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKUMH U TpaduKU» TECHO
neperieTaeTcs ¢ JAPYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh N3YUeHUsl MaTepuana. M3yueHue CTeneHHou,
MOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelIeHus 3a7ad U3 JPYruX y4eOHBIX
IIPEAMETOB U PEANBHOM KU3HHU TECHO CBS3aHO KaK C MATEMAaTHYECKUM AHAIHU30M,
TaKk U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oojbiioe BHUMaHUE
ynensiercst (GOpMHUPOBAHUIO YMEHHS BbIpaXKaTh (POpMyraMH 3aBHCHUMOCTH MEXIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIEIOBATh MONYYCHHbIE (DYHKIMHU, CTPOUTH HX
rpaduku. MaTepuan 3Toi coliepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HaBBIKOB, IMIO3BOJIIIOIIMX BBIPAXKATH 3aBUCUMOCTHM MEXAY BEJIUYMHAMHU B
paznuyHON ¢opMe: aHATUTHYECKOH, rpaduueckoid u ciaoBecHoW. Ero m3yuenue
CIIOCOOCTBYET =~ Ppa3BUTUIO  AJNTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUA.

ConepxarenbHasg 1uHUs «Hadama mMareMaTH4ecKoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYyr KaK MaT€éMaTH4YECKHMX, TaK M NPUKIAAHBIX 3a]ad,
JOCTYIHBIX OOyYaroUIMMCs, TaK KaK y HUX MOSBISETCA BO3MOXKHOCTh CTPOHUTh
rpa@uKy  CIOXKHBIX (YHKIHMA, OMNpEeAeNsiTh HX HauOONbIIME W HaWMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
yCKOpeHus npoueccoB. /[laHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHMSI MaTEMAaTHYECKHMX MOJEIEH pEAJbHBIX CUTYyaluH,



MO3BOJISICT HAXOJUTh HAWJIydlllee PEIICHHE B TMPUKIATHBIX, B TOM YHCIIC
COIMAJIbHO-D)KOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTH4YE€CKOTO
aHaiM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHMIO YMEHHWH pACIIO3HABATH IPOSBIICHHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W HCKyccTBe. OOydaromuecss y3HAIOT O
BBIIAIOIINXCS PE3YNIbTaTaX, MOTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKUA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUSA «MHOXKECTBa M JIOTHKAa» BKIIFOYAET B
ceOs DJIEMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTHKHU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABJICHUS IPOHU3BIBAIOT BECh KYPC IKOJbHON MaTEMaTHUKH
U TIpeIJiararoT HauOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIUNA BCE Ppa3leibl
MaTEeMaTUKH M €€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
IUCIMIUIMHBL M WX TPWIOKEHHS B eauHoe I1einoe. [lodToMy BakHO [daTh
BO3MOKHOCTh OOy4YarIIeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHOW MAaTEMAaTHUKH W MCIIOJIL30BATH €T0 JIJISi BBIPAKEHUS CBOWX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeayeT IpHU3HATh
CBOWCTBEHHYIO €l CTPOTOCTh OOOCHOBAHHWH U CIEJIOBaHUE OIpeacIEHHBIM
NpaBWiIaM  TOCTPOCHUSA  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEeMEHTaMHu
MAaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHSI
00yJarouuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY)KIICHUSI HA OCHOBE JIOTHUECKUX
npaBuiI, POPMHUPYET HABBIKA KPUTHIECKOT'O MBIIUICHHUS.

B yuebnom kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaJIU3a»
PUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOT'O0 MOJACIUPOBAHUS, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (POPMUPOBAHMIO HABBIKOB TOCTPOSHUS MOJENed pealbHBIX
CUTYaIlui, WCCIIEeNOBAaHUS OSTUX MOJCNEH ¢ MOMOIIBI0 ammapara anreOpbl |
MATEMaTUYECKOTO aHaIN3a, WHTEPIPETAUH TOITYYEHHBIX PE3YJIbTaTOB. Takue
3aJIaHAS BIUIETCHBI B KQXKIIBIN M3 Pa3/eOB MPOTPaMMBI, ITOCKOJILKY BECh MaTepra
y4eOHOro Kypca IMUPOKO HCTOIB3YEeTCs IS pelleHHs MPUKIaAHBIX 3amad. [lpu
pEIIEHWH  peanbHBIX  NPAKTHYECKUX  3a7ad  oOydaromiuecss  pa3BHUBAIOT
HaOII0JaTeNbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETU3UPOBaTh  MpoOJeMy.
JlesitenpHOCTE TO (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPHUKIATHBIX 3a7ad
OpTaHM3YeTCs B TpOIlecce M3YUCHHsI BCEX TEM Y4eOHOro Kypca «Anredpa v Hadyaia
MaTeMaTUYECKOTO aHaTN3ay.

[IpuopureTHpiMu 1eMsIMU  00ydeHus matematuke B 10—I11 kiaccax Ha
yrayOJaE€HHOM YPOBHE NPOJOIKAIOT OCTaBaThCA:



e hopMupoBaHHE  IIEHTPAJbHBIX MATEMAaTHUYECKUX TOHATUUA  (YHCIIO,
BEIMYMHA, TeOMeTpuueckas (¢urypa, IEepeMeHHas, BEpPOATHOCTh, (PYHKIUS,
IPOU3BOIHAS, UHTErpan), 00ecreynBaroInxX IPEEeMCTBEHHOCTh u
NEPCIEKTUBHOCTh MaTEMAaTUYECKOr0 00pa30BaHMs 00yUaIOIIUXCS;

® [IO/IBEICHHE YYalllMXCAd Ha JOCTYIIHOM /i1 HHUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMAaTUKH U OKPYXAIOLIEro MUpPa, NOHUMAHUIO MaTEMAaTUKH KAk
YacTH O0IIEeH KyJbTypbl YEJIOBEUECTBA;

® Pa3BUTUE HUHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEHM ydammxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHHUH, KPUTHYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YYCHUIO MAaTEMAaTUKH;

¢ (hopmupoBaHue (PyHKIMOHAIBHON MaTeMaTUYECKOM IPaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTeMaTUYECKUE ACMEKThl B PEAIbHbIX JKM3HEHHBIX CUTYalUAX U
Opy M3YYEHUM JPYruX Y4eOHbIX NPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MaTeMaTUKU M CO3/aBaTh
MaTEeMaTUYECKHUE MOJENH, NPUMEHITh OCBOCHHBIM MAaTeMaTUYECKUI ammapar IJis
pelIeHns] NPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4, MHTEPHPETHPOBAaTh U OLIEHUBATH
NOJTy4YEHHbIE PE3YJIbTATHI.

OcHOBHBIE JHMHUU coaepxaHus Kypca wmarematuku B 10 —1lkmaccax
yrayOnaeHHoro ypoBHs: «YHucna u BbIUMCIEHUs», «Anredpa» («AnreOpanyeckue
BBIPAKEHUA», «YpaBHEHHS U HepaBeHCTBa»), «Hauanma wmaTemaTH4yeckoro
anammzay, «leomerpusi» («'eomerpuueckue QUTYppl U HUX  CBOWCTBaY,
«M3MepeHune reoMeTpuYecKux BeIMUuH»), «BeposTHOCTD U cTaTUCTUKA». [laHHbIE
JVMHUM Pa3BUBAIOTCS NapaJJIeNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHMO OJlHA OT JAPYroi, a B TECHOM KOHTAaKTE€ U
B3aumojiericTBuu. Kpome 3TOoro, ux OOBEIMHSIET JOTMYecKas COCTaBIISIOLIAs,
TPaJMLIMOHHO IPUCYIAsi MAaTeMaTHKE M ITPOHM3BIBAIOIIAS BCE MATEMaTUYECKHE
Kypchl © conepxarenbHbie guHud. CdopmynupoBaHHoe B DenepaibHOM
roCyJapCTBEHHOM 0O0pa30BaTEIbHOM CTAaHAAPTE CPEAHEro oOIIero oOpa3oBaHUS
TpeOoBaHHE «yMEHHE ONEPUPOBAThH MOHATUSIMU: ONpEIeSIEHUE, aKCHOMa, TEOpEMa,
CJIEJICTBHE, CBOWMCTBO, NMPU3HAK, JOKA3aTEeIbCTBO, PABHOCUJIbHBIE (POPMYITUPOBKHU;
ymeHnue (GopmynupoBaTh 00paTHOE U  MPOTHUBOIOJIOXKHOE  YTBEPKICHUE,
OPUBOJIUTh TPHUMEPHI U KOHTPIPHUMEPHI, UCIOJIb30BATh METOJI MaTEeMaTUYECKOMN
UHAYKIUHU; TPOBOJIUTH JIOKA3aTEJIbHBIE PACCYKIEHUs IpU pELIeHUH 33]1ad,
OLICHMBATh JIOTHYECKYIO MPABUIBHOCTh PACCYXKIEHUN» OTHOCUTCA KO BCEM
KypcaMm, a (OpMHUpPOBAHHUE JOTMYECKUX YMEHUU paclpeleisieTcss 0 BCEM rojam
0o0y4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOIO
aHaiu3a» otBoauTcsa 272 daca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HeZIelNIO).

COJEPXAHME OBYYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pammonanpabie unciaa. OOBIKHOBEHHBIC U JECATUYHBIC POOH, TPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apodu. [lpumenenue npoOel M NPOLEHTOB IS
penIeHns NPUKIaAHbIX 3a7a4 U3 Pa3IUYHbIX OTPACIEd 3HAHUN U PEAIbHOU JKU3HU.

JlerictBuTenbHble 4ucaa. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudpmernueckue  omnepalud € JEHCTBUTEIBHBIMM  yuciaamMu. Moaysb
JEHCTBUTENBHOIO YKCia U €ro cBoMcTBa. [IpuOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTAaTa BHIUYNCICHUMN.

Crenenp ¢ uenbiM mnokaszateneM. bunom Hbiorona. Hcnonb3oBaHue
noaxoAsuen Gopmbl 3aMUCH AEHCTBUTEIBHBIX YUCEI JIJI PEIICHUS TPAKTUYECKUX
3aa4 U MPEACTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTYpaJIbHON CTENIEHU U €ro CBOMCTBA.

Crenenb € pauyMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
NIEUCTBUTEIILHBIM ITOKA3aTeJIEM.

Jlorapudgm umcna. CpoiicTBa jorapudma. JlecsTUUHbIE W HaTypalbHbIE
aorapuMsl.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIOBOIO0 apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHHS W ypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIENbIX U APOOHO-PAIMOHATIHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YIECHBl OT OJHOW IEpPEMEHHOW. JleseHne MHOrowieHa Ha
MHOIrO4JeH ¢ ocrarkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMHU
ko3 dunmnenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BBIPAXKEHUH, COJIEPKAIIUX CTENIEHU U KOPHHU.

UppauunonanbHbie YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
VPPalOHAIBHBIX YPaBHECHUM.



ITokazarenbHbIC YpaBHCHMUA. OCHOBHEBIC MCTOAbI PCHICHHA IMOKAa3aTCJIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BeIpaXeHH, COAEPKANTUX JTOTApU(MBI.

Jlorapupmugeckue ypaBHCHUSI. OcHOBHBIC METOJIBI pereHus
Jorapu(MUIECKUX YPaBHCHH.

OcHoBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUM.

Pemrenne cucrem JIMHEWMHBIX ypaBHEHHMWA. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBONCTBA, BBIYMCICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEACIUTENS Ul PELICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOW MOJAEIU C
MIOMOILBIO MATPHUIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pealbHON CHUTYallUH C MOMOUIBIO
YPAaBHEHHMM M HEpaBEHCTB. lIpumMeHEeHHE ypaBHEHHMM W HEPABEHCTB K DPELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTel HAayKH W pealbHOU
KU3ZHU.

DOyHKUUM U rpapuxu

@yHKIusA, crnocoObl 3afaHus (QyHKIUMU. B3auMHO o0O0partHble (QYHKIUU.
Komnozummss @yukuuit. I'paduk  QyHKIMu. DneMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6macth ompeneneHus: 1 MHOKECTBO 3HaueHuW GyHkuuu. Hymu dyHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. UETHbIE M HeuéTHbIe (QyHKUMU. [lepuoanueckue
¢ysakuuu. [IpomMeXyTKM MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIIee 3HaYeHUST QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, kBaapaTU4yHas W JAPOOHO-TMHEHHas (QYHKIUH. DJIeMEHTapHOE
MCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U IIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYyHKIMH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKUHUHU, UX CBOMCTBA M TpaduKH.
Ncnonb3oBanue rpa@ukoB GyHKIMM 17151 pellieHrs ypaBHEHUH.

TpuroHoMerpruyeckasi OKPYKHOCTb, OINPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.

QOyHKIMOHAJIIBHBIE 3aBUCMMOCTH B PEAJbHBIX IMPOLECCAX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIu3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS TIOCJIEAOBATEILHOCTEH. MeTox
MaTEMATUYECKON 170:014% 9102128 MoHoTOHHBIE 51 OrpaHUYEHHbIE



NOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOI'O aHAIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApubdmMernueckas 1 reomeTpuueckasi nmporpeccur. beckoneuHo yobiBaromias
reomeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIEH T€OMETPUUECKON
nporpeccuu. JIMHENHbINA U 3KCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyiia CI0KHbIX
IpOUEHTOB. lcronb30BaHWE MPOrpecCH Ui PEIIEHUs peajbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.

HenpepoiBHbie (yHKIMU W uX cBoMcTBa. ToukM paspbiBa. ACHUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENpPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB Uil PEUICHHS HEPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
byHKIUN TS perieHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneneHue, TeOMETPUUECKUN U
(bu3MUeCKil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (PyHKIIHH.

[IpousBoanbie  anemeHTapHbIX  ¢GyHKiuW.  [IpousBomHass ~ CyMMBI,
IPOU3BEACHUS, YaCTHOTO W KOMITO3UIINU (DYHKITHIA.

MHoKecTBa M JIOTHKA

MHOXeCTBO, OIepaluuyd HaJ MHOXECTBAMM M UX CBOWCTBa. Jluarpammel
Oiinepa—Benna. IIpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOIO ammapara s
OMMCAaHUSI PEAJbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUU 3adad U3 JPYTUX
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHMUS.

11 KJIACC

Yucaa v BbIYMCICHUS

Harypanehbie u uensie yncia. I[IpumeHenne npusHaKkoB ACIMMOCTH LENBIX
yycesl, HaumOonpImuid obmmi aenutens (mamee — HOJl) u HamMensblmee oOiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroputma EBknnna s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KowmmiekcHble uucna. AnreOpanyeckass W TpUTOHOMETpUUYEcKas (OpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApupMeThyeckre orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPJMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs PeleHNs] PU3NYECKUX U T€OMETPUUECKUX 3a1au.

YpaBHeHus 1 HEpaBeHCTBA

Cucrtema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHX  YPAaBHEHM C  IMTOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH. PellieHrne TpuroHoMeTpruuecKiuxX HepaBeHCTB.



OcCHOBHBIE METOABl PELICHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PELICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIIHOCTEW palMOHAJIbHBIX,
UppalMOHANbHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX YPAaBHEHUM.

YpaBHEHHs1, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMH.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 Pa3judHbIX 00JacTed HAayKU W peanbHOM
KU3HU, UHTEPIPETALUS [TOTYyUYECHHBIX PE3YJIHTATOB.

DOyHKUUM U rpapuku

I'padpux xommosurmu Qyukmumii. ['eomerpuueckue o0pa3pl ypaBHEHUN U
HEPABEHCTB HA KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMN, X CBOMCTBA U IpaUKH.

I'paduueckne merTonbl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/BI pELICHUS 3a71a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKIUN Uil UCCIAEAOBAaHUSI MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HMUKAIOT IPHU PEUICHUU 3aJlady U3 APYrHX y4eOHBIX
IIPEAMETOB U PEAIIbHOM KU3HMU.

Hauana MmaTeMaTH4eCKOro aHajau3a

[IpumeHeHue nMpou3BOAHON K UCCIENOBaHUIO (YHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblllero Y HAUMEHBIIEro  3HAYEHUM
HENPEePHIBHON (PYHKIIMU HA OTPE3KeE.

[IppmeHeHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dlIEro pELICHHsS B
NPUKIAIHBIX 3a/adax, ISl ONpPENENICHHsT CKOPOCTM W YCKOpPEHHMs IMpOIECCca,
3a1aHHOTO (hOPMYJION UK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX pyHkuuid. [TpaBuna HaxoxaeHUs IEpPBOOOPA3HBIX.

Wurerpaint. ['eomerpuuecknii CMBICII HMHTErpaia. Beruncnenune
onpenenéHHoro uHTerpana mno gopmyne Hetotona-JIeionuna.

[Ipumenenne wHTErpanga s HAXOXKIACHUS IUTOMIAACH IUIOCKUX (GUTyp M
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHnanbHbIX ypaBHeHUH. MaremaTuueckoe
MOJIETUPOBAHUE pPEATbHBIX TMPOILECCOB C TOMOIIbI0  auddepeHuarIbHbIX
YPaBHEHHM.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«™AJITEBPA’ 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIUH 00YUYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHCKOro  0OIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npolenyp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb POCCUHUCKOM T'pakIaHCKOW UIAECHTUYHOCTH, YBaXKEHUS K
NPOIUIOMY M HACTOSAILIEMY POCCHUHUCKOW MaTE€MaTHKH, IIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
UCIOJIb30BaHUE 3THX JOCTHKEHHH B JIPYrUX HayKaxX, TEXHOJOIHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOCCUHUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHHUSI, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOIO BKJIa/ia B MOCTPOCHUE YCTOMYUBOIO Oy IyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETHUKY MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIE€HUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TNPUMEHSATH MaTEMaTHUUYE€CKHWE 3HAHUS B
MHTEpECcax 3/10pOBOIro U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 37I0POBBIO (3/I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3ndecKkass akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHME LIEHHOCTH TPYIOJIOOUS, HWHTEpeC K
pa3nuuHbiM  chepamM  MpoecCHOHANBHON  OEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynyuiei mnpodeccur W pearu3OBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHbI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUIO U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ay MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) IKOJI0TU4€CKOTr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTb  AKOJIOTMYECKOW KYJIbTYPhbl, TTOHUMAaHHUE BJIUSHUS
COIMAJIBHO-?PKOHOMHMYECKHUX IMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATBLHOU
Cpenpl, OCO3HAHUE II100aIBHOr0 XapaKTepa dKOJIOTHISCKUX IPOo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM [JIs pelieHus 3aaad B 00J1acTu
OKpYXaruiel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  TMPaKTUKH, IOHUMaHUE
MaTeMaTHYeCKOM HayKh Kak cdepbl 4YeI0BEYECKOM JAeATEIbHOCTH, JTaloB €&
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTHUSL LMBWIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU M MaTeMaTUYeCKOW KYJIbTypOW KakK CpPEJACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO M HCCIEAOBATEIIBCKYIO JEATEIBHOCTh
WHJIUBUIYaJIbHO U B TPYMIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jioruueckue JelcTBUA:

BBISIBJISITh U XaPAaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MAaTEMaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIH,
OCHOBaHUS /7151 000OIICHHS U CPAaBHEHHSI, KPUTEPUU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  MpPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIEC, YACTHBIC U O0IIINE, YCIOBHBIE;

BBISIBIISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTh IPUMEPHI U
KOHTPHPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BEIOWpATh cmoco0 pereHust y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEILECHUsS, BbIOUpaTh HauOoysee MNOAXOASIUMUA € YYETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebcKue 1eiicTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3y, apTyMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

MPOBOJUTH CAMOCTOSATENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTUYecKOro oObeKTa, SABJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMHU, TIPOIECCAMU;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIICHHUS W BBIBOIBI IO PE3yJIbTaTam
NPOBENEHHOTO  HAONIONIEHWs, WCCIEIOBAaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pAa3BHTHE IIPOIECCa, a TaKKe BBIJIBUTATH
MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITH ACPUIIMTH WH(OpPMAINH, JaHHBIX, HEOOXOAMMBIX JJIT OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAIIUIO U3 UCTOYHUKOB PA3JIMIHBIX THUIIOB, aHAJTHU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiaeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIMIO, TPEJICTABIATh €€ B Pa3IMYHBIX (PopMax,
WILTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HaAEKHOCTh uHbopMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBUSA

Oo0menne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBUSMU U
HensMd OOIIEHMsSI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUA IO XONY PELICHUS 3a1auy,
KOMMEHTHUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/i€ OOCYKIEHHs 3a/laBaTh BOMIPOCHI MO CYHIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3a/Jayd, BbBICKA3bIBaTh MWJIEM, HAIleJICHHbIE Ha IOMCK
pELIECHUsA, COIOCTABIATh CBOM CYXKACHUA C CYXIACHUAMU IPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuM€ W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEI0BaHNUs,
POEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
pe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ



Camoopranu3anus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHs 3a7a4d, BEIOMPATh CIIOCOO pEeIeHust C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C y4ETOM HOBOW WH(OPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJIEKT:

BJQJCTh  HABBHIKAMHM  TIO3HABATEIHHOM  peQUIeKCMU  KaK  OCO3HAHHS
COBEPINAEMbIX JEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJCTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIA TpoIlecca W pe3ynbTara pPelIeHHs
MaTeMaTU4YECKON 3a/1a4H;

NPEBUIECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEHICHUH 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX,
HANJICHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OLIEHWBATh COOTBETCTBHUE PE3yIbTaTa LI U YCIOBUSAM, OOBSICHITH MPUIHHBI
JTOCTH)KCHHS WM HEAOCTYDKCHUS PE3YJIbTATOB JICATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYIIECTBA KOMaHJAHONH M WHIANBUAYATbHON
paboThl mNpU pelmeHur Y4YeOHBIX 3aja4y, MPUHUMATh Ieb COBMECTHOM
JESTENHbHOCTH, TUTAHUPOBATH OpPTaHU3AIUI0 COBMECTHON palOTHI, pacTpeaeisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
000011aTh MHEHHUST HECKOJILKUX JTFO/ICH;

y4acTBOBAaTh B TPYMIOBBIX opMax paboTwl (0OCYkIeHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» H WHBIE), BBINOJHATH CBOIO YacTh pabOTBl |
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrUMH YJICHAMH KOMaHBI, OIICHHBATH
Ka4ecTBO CBOETO BKJaja B OOMIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenmss B 10 kJjacce oOydarOIIMICS TOJYYUT CIECIYIOIINE
IpeAMETHBIE Pe3yNbTaThl MO OTAEIBHBIM TeMaM palbodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTI0 aHAJIU3ay:

Yucsia 1 BBIYUCJICHUS

CBOOOJIHO OIEpHUPOBATh TMOHATHSAMH: pPaAIlMOHAIBLHOE YHCIO0, OCCKOHEYHAas
nepuoanyueckas JIpoOb, MPOLEHTHI, HPpPALMUOHATBLHOE YHUCJIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTEIIBLHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOT O YHCIA;

NPUMEHATh JpOoOM W TPOLEHTHl IS PEHICHUS NPUKIAAHBIX 3aJad U3
pPA3JIUYHBIX OTPACICH 3HAHUM U PEATbHOU )KU3HU,

MIPUMEHSITh MPUOTNKEHHBIEC BEIYMCIICHUS, PABWIA OKPYTJICHUS, PUKUIKY U
OILICHKY pe3yJIbTaTa BbIYMCICHUM;



CBOOOJHO OMEPHUPOBATH TMOHATHEM: CTENEHb C IEJbIM IO0Ka3aTeleM,
UCMOJIb30BaTh MOIXOJAIIYI0 (OPMY 3aMUCH ACHCTBUTEIbHBIX YHCEN JUIsl PELICHMUS
NPAKTUYECKUX 3a7a4 U MIPEACTABICHHS 1aHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOMN
CTENEHHU;

CBOOOJ/IHO OIIEPUPOBATh MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM I10KA3aTEJIEM;

CBOOOIHO OMNEPHPOBATh MOHATHSAMHU: JIOrapudM UHCHA, JECITHUYHBIE U
HaTypajibHbIE JTOrapu(Msbl;

CBOOO/IHO ONEPUPOBATH MOHATHUSMM: CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC
YHUCJIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATHUSAMU: aPKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA:

CBOOO/IHO ONEpPUpPOBaTh MOHATHUSAMM: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIEC YPABHEHUS U YPABHEHUSI-CIIEICTBHS, PABHOCUIIbHbIE HEPABEHCTBA,

MPUMEHATh Pa3jIUYHbIE METOAbl PELIECHUS PAUUMOHAIBHBIX M JIpOOHO-
pPalMOHAIBHBIX YPAaBHEHWM, NPUMEHATh METOJ HWHTEPBAJIOB JUI PELICHUs
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(p(UIMEHTaMH, KOPHU MHOIOYJICHA, MPUMEHSITh
JICJICHHE MHOTO4JIEHa HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISL pEeLIeHMs 3aaY;

CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHWH,
MaTpHIla, OMNPENEIUTENIb MATpUIbl 2 X 2 U €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeAENuTeNs 2 X 2 JuIsl BBIYMCIICHUS €r0 3HauyeHus,
OPUMEHATh ONPEAEIUTENN JJII PELIEHUS CUCTEMBbl JIMHEWHBIX YpaBHEHUM,
MOJIETTUPOBATh PEAbHBIE CUTYalluH C MOMOIIbIO CUCTEMBI JIMHEWHBIX YpaBHEHUH,
UCCJIE0BaTh ITOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpHULl U OINpPEIEITUTENEH,
MHTEPIPETUPOBATH IIOJYYECHHBIN PE3yJIbTaT;

WCIIOIb30BaTh CBOMCTBA [JIEUCTBUUA C KOpPHSAMH JUIsi IpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHU, COAEPKAILUX CTEIIEHU C
PalMOHAJIBHBIM ITOKA3aTeNEM;

HCII0JIb30BaTh CBOMCTBA aorapu(pMoB LTSI npeoOpa3zoBaHUs
JOrapu(PMUUYECKUX BBIPAKEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HUPPALMOHAIBHBIE, TOKAa3aTEeJIbHbIE U
norapu(MUYECKUe ypaBHEHUS, HAXOAUTh UX PEHICHUS C IIOMOIIBI0 PABHOCHIIBHBIX
NEPEXO/I0B UM OCYLIECTBIISIS IPOBEPKY KOPHEM;



NPUMEHSTH OCHOBHBIC TPUT'OHOMETpUYIECKUE (POPMYIIBI A TIpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKECHUI;

CBOOOIHO ONEpUpOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH  HEoOXoauMmble (QOpMYdbl A pPEHMIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJIENUPOBAaTh peajibHble CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQXKCHHSI, YpPaBHEHHs, HEPaBEHCTBA IO YCJIOBUIO 3ajaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETIN C UCIIOJIb30BAHMEM alnapaTa anreOphl.

DyHKUMU U TpaGUKH:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3a7aHusl (DYHKITHH,
B3aMMHO OOpaTHbie (DYHKIIMH, KOMMO3WIMSA (QYHKIUN, rpaduk QyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HauYCHUU QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpUPOBaTh TMOHATHSAMH: UYETHBIE M HEUETHbIC (DyHKIMH,
nepuoanyeckrue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuOOJbIIEe M HaUMEHbIIee 3HaueHHe (QYHKIHMH Ha
IPOMEXYTKE;

CBOOOIHO OTMEPHPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHMS C HaTypajJbHBIM U
[ENbIM TIOKa3aTeneM, rpaduk cTeneHHOW (YHKIMM C HATypajdbHBIM M IIENIBIM
nokasareneM, rpauk KOpHS N-Of cTeneHu Kak (YHKIUKW OOpPATHOW CTENEHH C
HaTypaJIbHBIM ITOKA3aTENIEM;

ONEepUPOBATh TOHATUSAMU: JUHEHHAs, KBaJpaTU4Has U IPOOHO-IMHEWHas
(YHKIMH, BBEITIOTHATH SJIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHNE UX IPa(HKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelibHAas U JorapupmMuyeckas
GbyHKIIMK, WX CBOWCTBA U TpadUKH, HCIOIH30BaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHHW;

CBOOOMIHO OMNEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIONb30BaTh rpaduku GYyHKUUMH Ui HCCIEAOBAaHUSA TMPOILECCOB U
3aBHUCHMOCTEH TIpU PEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U pearbHON
KU3HU, BBIpAXXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUHMHAMU;

Hayana MaTeMaTH4eCcKOIro aHAIU3A:

CBOOOHO OMNEPUPOBATH MOHATUSAMHU: apuMeTHdecKass U TeoMeTpudecKas
nporpeccusi, 66CKOHEYHO yObIBaIOIasi TeOMETpHUUECcKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHEHIIMATIBLHBIN pOCT, hopMysa CIOXKHBIX MPOLIEHTOB, UMETh MPEJICTABIICHUE
0 KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUM JJIsi PELICHUS pPEabHBIX 3aJad MPUKIAJHOTO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: MTOCIEA0BATEIBLHOCTD, CIIOCOOBI 3aJaHUS
MIOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OrPAHHYEHHBIE IMOCIEA0BATEIbLHOCTH,
NOHUMATh OCHOBBI 3apOXKICHUS MAaTEMaTHMYECKOrO aHalW3a KakK aHalu3a
OECKOHEUYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATH TMOHITUSMH: HEMpEpbIBHbIE (YHKIUU, TOYKU
paspsbiBa rpaduka GyHKIIMHA, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIMS, HENPEphIBHAs Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JJIs1 pEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATh TMOHATUAMM: TIEepBasi M BTOpas MPOU3BOJHBIC
dbyHKIIMY, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKIIM, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUM W (U3HUECKUI CMBICH MPOU3BOAHOM IS
penieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO  ONEpUPOBATh  MOHATUSIMU:  MHOXECTBO, OIEpalud  Haj
MHOECTBAMU;

UCITI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONUCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHU, MPU PEUICHUH 3a]1a4 U3 IPYTrUX y4eOHbIX MPEIMETOB,;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: OIpEJeiIeHre, Teopema, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTa, 10KA3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS 1 HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIUICS TOJYYUT CIEIYIOIINE
peAMETHBIE Pe3yNbTaThl MO OTAEIBLHBIM TeMaM palbodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOT O aHAITU3a»:

Yucia ¥ BHIYMCICHUS:

CBOOOJTHO OMEpHUPOBATH TMOHATHSIMH: HATypaJlbHOE H IEJ0€ YHCIIO,
MHOKECTBA HATYPaJIbHBIX M IEIbIX YHCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OIEpPUPOBATH TMMOHSATHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh
HATypAJIbHBIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpanvyeckod u
TPUTOHOMETPUUECKON (PopMe, BBITIONHATH apu(PMETHUECKUE OMEPAIMU C HUMH U
U300paXkaTh HA KOOPJMHATHOM IMIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPPAIMOHAIIBHBIE, IMOKa3aTelIbHbIE U
aorapu(MUYECKUe HEpaBEHCTBAa, HAXOAMTb MX PEHIEHHS C  [OMOUIbIO
PABHOCWIBHBIX IIEPEXO0/I0B;

OCYLIECTBJISTH OTOOpP KOpPHEM TpH pEUIEHUHU TPUTOHOMETPHUUECKOrO
YPaBHEHHS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (QOpMyabl i pPELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHbBIX U
Jaorapu(pMUYECKUX YPaBHEHUM U HEPABEHCTB;

pemark palMOHANIbHBIE, UppalMOHAJIbHBIE, [IOKa3aTelIbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHMS U  HEPaBEHCTBA,
CoZleprKallie MOAYJIM U TapaMeETPHI;

MPUMEHSATH TpaduuecKre METO/bI 1JI PELICHUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a/1a4 C apaMeTpaMu;

MOJENUPOBAaTh pEaJbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPQ)XEHUS, YPABHEHMs, HEPABEHCTBA M KX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOIb30BAHUEM arapaTta ajireopsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pPE3yJIbTar.

DYyHKIUMN U TPAPUKU:

CTPOUTh TpaUKUd KOMMO3UIMU (PYHKIUMH C MOMOILBIO 3JIEMEHTapHOr O
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKIIUA;

CTPOMTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMM U  HEpaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOZIHO  OMEpPUPOBaTh TOHATUAMU: TpadUKU TPUTOHOMETPHUUECKHX
byHKIIMIM;

OPUMEHATh (YHKUMHM JJI MOJCIMPOBAHUS M UCCIEJOBAHMS pPEaJbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamusa:

UCIOJIb30BaTh MTPOU3BOJHYIO JJI UCCIIEAOBAHUSA (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAUMEHbLIEE 3HAUCHHS (DYHKIIMM HETIPEPBHIBHOW Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOU3BOAHYIO JUIsl HAXOXKICHUS HAWIYYIIErO pPEIICHUs B
IPUKIAIHBIX, B TOM YMCJIE€ COLWAJIbHO-DKOHOMHUYECKMX, 3aJadax, s
OIpeNeNICHUs] CKOPOCTH W YCKOPEHHUs Tpolecca, 3aJaHHOro (Gopmysnoid wiH
rpaguKom;



CBOOOJTHO  ONEPUPOBATh

IIOHATUAMMU:

nepBooOpasHasi, OnpeacIEHHBIN

UHTErpaj, HaXOAWTh IEPBOOOPA3HBIE JJIEMEHTAPHBIX (YHKIHUN M BBIUUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuiia;

HaXOJUTh TIOMAAH TUIOCKUX (GUTYP U 0OBEMBI TEIT C TTIOMOIIBIO HHTETPAa;

UMETh TPEACTABICHHE O MAaTeMAaTHYECKOM MOJICTUPOBAHUM Ha TPUMEPE
coctaBiieHHs MU PepeHITNATBHBIX YPaBHECHUI;

penaTh TPUKIAJAHBIC 3a7a49d, B TOM YHCJIE COIHAIBHO-d)KOHOMHUYECKOTO U
¢u3nyecKoro xapakrepa, CpeACcTBaMH MaTEMaTHIECKOT0 aHAIH3A.

IMporpamma Bocnutanusi. MoayJas «IHIKoJbHBIN YPOK»

IlejieBble MPHOPUTETHI

Metoabl u ipuembl, GopMbl padoThI

YcTaHOBIIEHUE TOBEPUTEIBHBIX
OTHOLUEHUN MEXIY YUUTEIIEM U €TI0
YYEHHKaMU

[Toompenue, moaaepKKa, IOXBaia, MPocKoa,
Hopy4eHue

[ToOyxneHne MKOIBPHUKOB COOJIIOAATh
Ha YpOKe OOIIEnPUHATHIC HOPMBI
IIOBEIEHUS

Yace! 00IICHHS IIKOJIBHUKOB CO CTAPIIUMHU
CBEPCTHUKAMH, COOIO/ICHNE Y4eOHOW AUCIUIUINHBI,
00CY)XKZICHUE HOPM U NIPAaBHJI MTOBEIACHUS

IIpuBnedyeHne BHUMaHUs MIKOJIBHUKOB
K [ICHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
YpOKax sIBJICHUI

OO6cyxneHue, BbICKa3bIBAaHNE MHEHUS U €r0
o0ocHOBaHMe, aHAJIA3 SIBJICHUI

Hcnonb3oBaHne BOCIUTATENbHBIX
BO3MOKHOCTEH co/lepkaHus yueOHOTO
npeaMeTa

JlemoHCcTpanysi IpUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO MOBEACHHUSL, TPOSBICHUS
YeJI0BEKOII00Us U 100pOCepAEUHOCTH, Yepe3 Moadop
COOTBETCTBYIOLIUX TEKCTOB JJIsl UTEHHUS, 33424 IS
peleHus, poOJEeMHBIX CUTYallui 17151 00CYKICHUS B
KJ1acce

[TpumeHeHHe HAa YPOKE MHTEPAKTHBHBIX
(dhopM paboTHI yyaIuxcsi, UTPOBBIX
npoesyp

WuTennexryanbHble UTPbI, KPYTIIbIE CTOJIBI,
JMCKYCCHH, TpyIoBas paborta, paboTa B mapax

Opranuzanus
HACTaBHUYECTBA/KypaTOpCTBa
MOTHBUPOBAHHBIX U 3PYIAUPOBAHHBIX
ydaluxcda Haa UX HCYCIICBAIOIINUMU
OJTHOKJIACCHUKAMHU

OpraHuzanusi CoIuaabHO-3HAYUMOTO COTPYTHUYECTBA
U B3aUMHOU TOMOIIHN

NuunmnpoBanue U noaaepKka
MPOEKTHO-UCCIIEI0BATEIBCKOMN
JEATEebHOCTH IIKOJIbHUKOB

Peanmaumi O6y‘IElI-OH.IPIMPICH WHIAWBUAYAJIBHBIX U
TPYIIIOBBIX UCCICAOBATCIBCKUX U JPYIUX BUIOB
ITPOCKTOB




TEMATUYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMporpaMMmbl Bcero Konrporbiibie | IpakTireckite o0pa3oBaTe/ibHbIE
padoThbI padoTsbI pecypenI

MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.

MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMBI JIMHEUHBIX

ypaBHEHUH

@Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1

LIEJIBIM TIOKa3aTeNeEM

ApudmeTnueckuii KOpeHb N-0U CTETICHH. 15 1

HppauroHaneHble ypaBHEHHUS

[TokazatenbHas ¢pynkuus. [lokazarenpHbie 10 1

ypaBHEHUS

Jlorapudmudeckast QyHKIuSI. 18 1

Jlorapudmudeckue ypaBHeHHs

TpuronomeTpuueckue BIpaKEHUS U 99 1

ypaBHEHUs

[locnenoBaTenbHOCTH U POTPECCUU 10

HenpeprwiBable ¢yHKImu. [IponsBogHas 20

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIINS 5 5

3HaHUI
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136 10 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uudgposbie)
n/n MPOrpaMMbl Beero Kontpoabuere | IpakTuieckue oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypesI

UccnenoBanue GyHKINMA ¢ TTOMOIIBIO 99 1

MIPOU3BOTHOM

[lepBooOpasHas u HHTETpaI 12 1

I'paduku TpUroHOMETPHUUECKUX (PYHKIIHIA. 14 1

Tpuronomerpuyeckre HepaBeHCTBA

HppannonanbHble, MOKa3aTeIbHbBIC U 24 1

norapupMUUEcKre HEpaBeHCTBA

KomrmiekcHbie uncna 10

HarypanbHble 1 1ienbie yncia 10

CucTeMbl palliOHAIBHBIX, UPPAIIMOHATBHBIX

MOKa3aTeJIbHbBIX U JIOTapu(PMUIECKUX 12 1

YPaBHEHUI

3agaum ¢ mapaMmeTpamMu 16 1

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS 16 5

3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HNOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrpoxbubie | Mpakrueckue fll3yqenuﬂ :)Iﬁ[()l;l;onaTeﬂbm,le
padoThbI padoTsbI pecypenI
1 [[MHOxecTBO, onepalui HaJ MHOKECTBAMHU 1
M UX CBOMCTBaA
2 Juarpammsl Ditnepa-Benna 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmnaparta JJisl pelieHus 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
) JeCATUYHbIEC APOOH, MPOLIEHTHI, 1
OCCKOHEYHBIE ITEPUOTHUSCKUE TPOOH
5 [Ipumenenue qpoOeli U MPOLICHTOB IS 1
pelieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
pellIeHUs IPUKIIAJAHBIX 3a71a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIECTBUTEIIFHBIMH YHCIaMU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpubnmxEHHBIE BHIYMCICHUS, PAaBUIa
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE METO/BI PEILIEHUS LENbIX U
IpOOHO-pPAaLlMOHATBHBIX YPABHEHUH U
HEpPaBEHCTB

13

OCHOBHEBIE MCTOAbI PCIICHUA LCJIBIX U
IpOoOHO-PallMOHATBHBIX YPABHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOTOUYJIEHA HA MHOTOUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEHHBIX YpaBHECHUMN

23

Pemenne npukitagHeIxX 3a/1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUSA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIWA, CIOCOObI 3a1aHUs (PYHKIUH.
B3anmHuo oOpatnbie ¢pyHkunu. Kommnosunus

byHKIMHA

26

I'paduk pynkunu. SnemeHTapHbIE
npeodpazoBaHus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkuu. Hynu pyskimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[lepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HanMeHbllee 3HAYCHHE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBagpaTUyHas U JpOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHb ¢ 1eJIBIM ITOoKa3aTejieM. bunom




HrroTona

CreneHb ¢ 1eJIBIM IToKa3aTejeM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 eJisM nokasareiieM. E€ cBolicTBa 1
rpadux

36 KonTponbhas padora: "CrenenHas
¢ynkuus. E€ cBoiicTBa u rpagux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTETEeHH U €ro CBOWCTBA

38 ApupmeTHuecKuii KOpeHb HATYpPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIeprKaliX CTENeHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAKECHUH,
COJIeprKalluX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHHU U KOPHU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPpaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/Ibl pEIICHUs UPPALIMOHAJIBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TTEPEXObI B PELLIEHUU




UppalMOHANILHBIX YPaBHEHHIA

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 HpPPaLMOHATIBHBIX YPaBHEHUM

47 PaBHOCHUIIBHBIE TEPEXOBI B PELLIEHUN
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCHUIIBHBIE TEPEXOBI B PEIICHUU
HpPaLMOHATIbHBIX YPAaBHEHHUN
CaoiicTBa 1 rpaduk KOpHs N-0ii CTETIeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

59 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHATILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
e€ CBOMWCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peneHus: ypaBHEHUI




IlokazaTennHble YpaBHCHHA. OCHOBHEBIE

58 METOJIbI PEIICHUS TTOKA3aTEeIbHBIX 1
YpaBHEHUH
IlokazarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1
YpaBHEHUH
[TokazaTtenbHble ypaBHEeHUsI. OCHOBHBIE

60 METO/Ibl PELICHNUs TIOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢yuknus. [lokasarenpHble ypaBHeHUS"

62 Jlorapugm yucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uucna. CBoiicTBa jJorapupma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBaHne BBIPAKEHHNA, COACPIKALIIX 1
sorapupMsl

69 IIpeoOpa3oBaHue BbIpaKEHUH, COAECPIKALLIUX 1
JorapuQmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIAN 1715 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN A5

73 pelleHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/IbI PEIICHUs JIOTapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METOBI PEIICHUS JIOTapU(PMUIESCKUX
YpaBHEHHI
Jlorapudpmuueckue ypaBHeHuss. OCHOBHbIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
ypaBHEHUH

77 PaBHOCHMIIBHBIE NTEPEXOBI B PEILIEHUN
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TTEPEXObI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢dbynkmus. Jlorapudmudeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKCHHYC, apKKOCHUHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC
YKCJIOBOIO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

84 orpejiesieHue TPUTOHOMETPUUECKHIX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpI/IFOHOMeTpI/I‘leCKaH OKPY’XHOCTbD,

85 ompeieNIeHUe TPUTOHOMETPHUECKUX 1
(GyHKIWH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKEHUI

92 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

93 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAYKEHHI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUH 1

96 Pemenue TpUroHOMETPUYECKIX YPaBHECHUI 1

97 Pemienue TpuroHOMETPUUECKUX YPABHEHU I 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonTponbhast pabora:

101 "TpuUuroHoMeTpUYECKUEe BbIPAKECHHS U 1
TPUTOHOMETPUYECKHE YpaBHEHHS "

102 [TocnenoBarenbHOCTH, CIIOCOOBI 33 TaHUS 1

nociegoBaTenbHocTer. MeTon




MaTeMaTUYeCKOH HHAYKIIHUHN

MOHOTOHHBIE B OIrpaHNYCHHBIC

103 nocnenoarensHocTU. Mctopus ananmsa
OECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 ['eomeTpuueckas mporpeccus

106 BbeckoneuHo yObIBaroiasi reoMeTpudecKas
Iporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHEHBIN U SKCTIOHEHIMAIbHBINA POCT.
Yucno e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN ¥ SKCTIOHEHIIMAJIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnonp3oBaHue Nporpeccuu sl pelieHus
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhas pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBabIe PYHKIIUN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTto 1 MHTEpPBAJIOB ISl pEeLICHUS

HEPABEHCTB




MeTton HHTCPBAJIOB IS PCIICHUA

117
HEPaBEHCTB

118 MeTo HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIUH U peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 OnpeﬂeneHHve, TeOMETPUUECKHUI CMBICIT
MIPOU3BOTHOM

123 Onpenenenue, GU3MUECKUI CMBICIT
MPOU3BOTHOMN

124 VYpaBHeHUE KacaTeIbHOM K TpaduKy
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipou3sBoHBIE dTIEMEHTAPHBIX (HYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIIMU (QYHKIUI

129 [IponsBogHAS CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuil: "YpaBHeHusa"
133 [ToBTOpenue, 06001IEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHKUn"
134 HToroBast KOHTpOsIbHAs paboTa
135 HroroBas koHTposIbHAs paboTa
136 HOBToPeHHe, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KonTtpoabHsbie

Bcero
padoTbI

IIpakTHyeckue
padoTbI

Jlara
HU3Yy4YeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeneHne Mpou3BOIHOM K
uccaeaoBaHuIo QyHKIHMN HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeHeHne Mpou3BOIHOM K
uccaea0BaHuio QyHKIHMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeHnenre npou3BOAHOMN K
MCCIICIOBAaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumMeHeHre Npou3BOAHOMN K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTH ¥ 9KCTPEMYyMBbI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

Haxoxnenne HanOoJIbIero u

HaVMEHBILIETO 3HAYEHUS HENIPEPBIBHOU

(GyHKIUHN Ha OTpe3Ke

Haxoxnenue HauOOBIIEr0 U




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GyHKIIUM Ha OTpE3Ke

Haxoxnenne HanOoJIbILIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPBHIBHOMN
(GYHKIIUU Ha OTpE3Ke

10

Haxoxnenne HanOoJIbIET0 1
HAaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GyHKIUHN Ha OTpE3Ke

11

HaxoxneHne HanOosbIIero u
HaMMEHBIIIET0 3HaYEHUs HENIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

12

13

Haxoxnenne HanOOIbIIETO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(byHKLIUHN Ha OTpe3Ke

[Tpumenenne nponu3BOAHOMN AJIst
HAXO0XJICHUS HAWITYYIIETO PEIICHUS B
MIPHUKIIATHBIX 3aa9ax

14

[IpumMenenre npou3BOAHOMN AJIst
HaXO0X/ICHUS HAMITYUIIIETO PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

15

[IpumMeHeHre Mpou3BOAHOMN AJIst
ONpeIeNICHUsI CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOT0 (GOopMYIION WK
rpagukomM

16

IIpumeneHne Mpou3BOAHON IS
OIPEENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro GopMyIIoi niu
rpagukomM




17

Komnoszumus ¢yHkimii

18 Kommozutus GpyHKImiz

19 Kommnozumus GpyHKImiz

20 I'eomeTprueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOH MJI0CKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW IIOCKOCTH

29 Kontponbhas pabora: "HccnenoBanue
(GYHKIHN ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpazHasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBoOOpa3HbIe AIeMEHTAPHBIX (DYHKIUHA.
[TpaBuina HaxoXAEHUs IEPBOOOPA3HBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX (QYHKITUH.
[IpaBuiia HaX0kJ1€HUSI IEPBOOOPAZHBIX

26 Nurerpain. ['eomeTpu4ecKuil CMBICIT
MHTEerpaja

97 Beruucnenue onpenenéHHoro MHTerpaa
no opmyne Hretorona-Jleiioauma

28 Brruncnenue onpenen€éHHOro HHTerpaa
o popmyne Herotona-Jlel6uuma

29 [IpumeHeHre uHTerpaa sk HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (PUTYP

30 IIpuMeHeHne uHTerpaa Juisi HAXOXKACHUS
00BEMOB T€OMETPUUYECKUX TEI

31 [Tpumeps! pemeHuit AU pepeHnnaITbHbIX

ypaBHEHUU




[Tpumeps pemienuit AuddepeHnnarTbHbIX

32 .
ypaBHEHUM
MaremaTrnueckoe MOAEITUPOBAHUE

33 pEAJIbHBIX MTPOLIECCOB C MTOMOIIBIO
nuddepeHIaNbHBIX YpaBHEHHIHA

34 Kontponbnas pabdota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBA U rpauKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIiCcTBa U rpaduku

38 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U rpaduku

39 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX

42 YPaBHEHHUI C IOMOILIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TpHrOHOMeTpH‘IeCKOﬁ OKPY’KHOCTH

Pemenne TpuroHoMeTpu4EeCKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perienue TpuroHomMeTpruueCcKux
HEPaBEHCTB

47 Perienue TpUroHOMETPHUECKUX
HEPaBEHCTB
KontponbHas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX (YHKIINH.
Tpuronomerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEILICHHS
[IOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

52 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PEIICHHS
norapu)MUIECKIX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEILICHHS

norapu)MIUIECKIX HEPABEHCTB




OCHOBHEBIE MCTOAbI PCHICHUA

> UPPALHOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UPPALMOHALHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEILICHHS
UppaIMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UPPALMOHAILHBIX HEPABEHCTB
61 I'padmaeckne METOABI penIeHUs
UPPALUOHAIIBHBIX YPAaBHEHUI
62 ['paduueckue METOIBI peIICHHUS
UPPALUOHAIIBHBIX YPaBHCHUI
63 I'padraeckne METOABI pereHNs
NOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peIICHHUS
MIOKa3aTeNIbHBIX HEPABEHCTB
65 I'padraeckne MeTobI pemeHus
Jorapu(MUUECKUX YpaBHEHUH
66 ['paduueckne METOIBI peLICHHUS
Jorapu(pMHUUECKUX HEPABEHCTB
67 ['padraeckne METOABI pereHns
Jorapu()MUIECKUX HEPABEHCTB
['paduueckne METOIBI peHICHHUS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
I'paduaeckne MeTOABI peneHns
69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX

ypaBHEHUU




70

['padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(PpMUIECKUX
HEPaBEHCTB

71

['paduueckue MeTo bl pelIeHus
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbHas padora: "UppanuonanbHslie,
MOKa3aTeJIbHbIC U JIOTapuPMHUECKIE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanueckas u
TPUTrOHOMETpHUECKast pOPMBI 3aMTUCU
KOMIUIEKCHOT'O YHcClia

74

KommnnekcHble uncna. Anredpandeckas u
TPUTrOHOMETpHUUECKask (OPMBI 3aIHCH
KOMILJIEKCHOT'O YHCJIA

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

ApudmeTrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCTIaMU

77

N306pakeHne KOMIUIEKCHBIX YMCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCET Ha
KOOPJMHATHOW INIOCKOCTH

79

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

80

®opmyna Myapa. Kopau N-oii crenenu
13 KOMIUIEKCHOTO YuCiIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHMCCJI JJIA




pelieHus GU3NIECKUX U FEOMETPUICCKHUX
3aza4

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u nenbie yncna

84 HatypanbHble u 11e51b1e Yrciia

85 [TpuMeHeHre TPU3HAKOB IETUMOCTH
HEJBIX YUCell

86 [TpumeHeHre MPU3HAKOB IEITUMOCTH
TEJTBIX YUCEeIT

87 [TpuMeHeHre TPU3HAKOB ISTUMOCTH
nenbix yncen: HOJL u HOK

88 [TpumeHeHre MPU3HAKOB IETUMOCTH
nensix uncen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB ISTUMOCTH
LEJBIX YUCEI: OCTATKU MO0 MOIYJIIO

90 [TpumeHeHre MPU3HAKOB IETUMOCTH
HEJIBIX YHCEJI: OCTATKU IO MOJTYITIO
[TpuMeHeHre TPU3HAKOB ISTUMOCTH

91 LEJBIX YUCEII: aNropuT™ EBKinaa st
pelIeHus 3a/1a4 B IEJIbIX YHCIIax

92 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHIIBEHBIC CHCTEMBI U CUCTEMBI-




CIICACTBUA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUHN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH IT0KAa3aTEIbHbIX
yYpaBHEHUH

OCHOBHBIE METOJIbI PEIICHHUS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEIICHHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUIECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K pereHuro
MaTeMaTUYECKHX 3a]1a4 U 3a/1a4 U3

101 pa3MYHBIX 001acTel HAYKH U pealbHOM
KU3HH, UHTEPIPETALNs TOTYYEHHBIX
pe3yinbTaToB

[IpumeHeHne cucTeM K pereHuro
MaTeMaTHYECKUX 3314 U 33/1a4 U3

102 pa3nUyHbIX 001acTel HAyKH U peabHOM
KU3HM, HHTEPIIPETaLUs MOITY4YEeHHBIX
pe3ynbTaToB




HpI/IMCHeHI/Ie HCPABCHCTB K PCIICHUIO
MaTEeMaTUYCCKHUX 3a4a4 U 3aJa4 U3

103 pa3nMYHBIX 00IacTel HAYKH U peaTbHOM
KU3HHU, UHTEPIPETALNS TIOTYISHHBIX
pe3ynbTaToB
Kontponbhas padota: "Cuctemsl

104 paIMOHATBHBIX, UPPAINOHATHHBIX
MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonaneHbie ypaBHEHUS C TapaMeTpamMu

106 ParnmonansHbIE HEpaBeHCTBA C
napaMeTpamMu

107 PanmonaneHble cUCTEMBI ¢ TapaMeTPAMHU

108 HppaunoHanabHble ypaBHEHMUS,
HEPaBEHCTBA C TapaMeTpaMHu

109 HppauroHanbHbIE CUCTEMBI C
napaMeTpamMu

110 IToka3arenbHble ypaBHEHMsI, HEPAaBEHCTBA C
napaMeTpamMu

111 [Toka3aresbHbIE CUCTEMBI C ITApAMETPaAMU

112 Jlorapudmuueckue ypaBHEHHUS,
HEpaBEHCTBA C TapaMeTpamMu

113 Jlorapudmudeckue cucTeMsl ¢
napaMeTpamMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napaMeTpamMu

115 TpuroHomeTpudecKkue HEPABEHCTBA C

napaMmeTpamu




116

TpuroHoMeTpuIecKre CUCTEMBI C
napaMeTpamMu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJENIEH peaTbHbIX
CUTYaIlMi C OMOIIBI0 YPaBHEHUH C
napameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[GJICI;'I PCAJBHBIX
CUTYAIMI C MOMOUIbIO CUCTEM YPaBHEHUHN
C apaMeTpamMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[GJICI;'I PCATBbHBIX
CUTYAIMI C MOMOUIbIO CUCTEM YPaBHEHUHN
¢ mapameTpamu

120

Kontponbnas padoTta: "3amauu ¢
napamerpamu”

121

[ToBTOpenue, 06061IEeHNE,
cucremaTusanys 3HaHuil: "YpaBHeHus"

122

[ToBTOpenwme, o600mEH e,
cuctemaTusanus 3HaHuil: "YpapHenus"

123

[ToBTOpenwue, 060061IEHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, o6o0IIEH e,
cucremarusanus 3HaHuil: "HepaBenctpa"

125

[ToBTOpenue, 06061IeHNE,
cuctemarusanus 3Hanui: "HepaBenctra"

126

[ToBTOpenme, o600mEH e,




cuctemarusanus 3Hanui: "HepaBenctpa"

[ToBTOpenue, o600IIEH e,

127 cucremarusanus 3HaHui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 0600IIEH S,

128 cucrtemaru3anus 3HaHui: "[Ipon3BogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06061IEHNE,

129 cucremaruszanus 3HaHui: "[Ipon3BoaHas u 1
e€ npuMeHeHue"
[ToBTOpenwue, o600mIEeHNE,

130 cucteMaTHu3anus 3HaHuil: "MHTerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenwue, o600IIEH e, 1
cucremaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMaruzanus 3HaHuil: "Oynkuun"

133 [ToBTOpenue, o600mIEH e, 1
cucreMmaru3anus 3HaHu#: "OyHKIMn"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs padoTa

136 [ToBTOpenwue, o600mEeH e, 1
cucTeMaTH3aIusI 3HaHWI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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