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MNOSACHUTEJIBHAS 3AITNCKA

Pabouas mporpamma yueOHOro kypca « Anredpa u Hagajia MaTeMaTU4eCcKoro
aHanm3a» 0azoBoro ypoBHs g oOywarommxcs 10 xmaccoB paspaborana Ha
ocHoBe DeepanbHOro rocy/1apCTBEHHOr0 00pa30BATEILHOIO CTAH/AAPTA CPEIHETO
oOmero o0Opa3oBaHHMs, ¢ Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMI,
NPEIBABIISEMbIX K MareMarudyeckoMy OOpazoBaHUIO, W TPAIULIMN POCCUHCKOrO
oOpazoBanus. Peanmzanus nporpammbl 00€CIEYMBAET OBJIA/ICHUE KIHOYEBBLIMH
KOMIIETEHISAMHE, COCTaBJISIFOIIMMHI OCHOBY IS CAMOPA3BUTHUS M HEIPEPBIBHOIO
o0pa3oBaHus, 11EJI0CTHOCTh OOLIEKYIbTYPHOrO, JIMYHOCTHOIO M I03HABATEIHHOTO
pPa3BUTHUSA JTMHHOCTUA 00YYAIOIINXCA.

IEJIH U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa U Hauana MareMarHYecKOro aHaM3a» SBISIETCS OJHHM U3
HauOojiee 3HAYMMBIX B MPOrpaMMe crapiiell WMIKONbL, MOCKOJBKY. € OIHOMA
CTOpPOHBI, OH 0O0ecreyuBacT MHCTPYMEHTAIbHYIO 0asy IS HM3y4YEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, @ C JIPyTroi CTOPOHBI, (JOPMHMPYET JIOTHYECKOE M
abCcTpakTHOE MbBILNUICHHE Y4YalIMXCs Ha YPOBHE, HEOOXOIMMOM Ul OCBOCHHS
KypcoB WH(MOPMATHKH, OOIMECTBO3HAHMS, WCTOPHWH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca y4aniMecs OBIAJAEBAIOT YHWUBEPCAIbHBIM A3BIKOM COBPEMEHHOI
HayKH, KoTopas (JOPMyTMPYET CBOM JIOCTHKEHUSI B MAaTEMaTHYECKOH (popme.

Kypc anreGpbl 1 Haual MaTeMaTHYECKOr0 aHaIM3a 3aKJia/blBaeT OCHOBY JUIS
VCIICITHOTO OBJIaJIeHHs 3aKOHAaMM (U3MKKM, XUMUHU, OMOIIOIMH, MOHMMaHMs
OCHOBHBIX TEHJICHIIMH JKOHOMUKH M  OOIECTBEHHOW JKU3HH, I103BOJISET
OPHEHTHPOBATHCSA B COBPEMEHHBIX LIMQPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO KCI0JIb30BaTh MX B IMOBCEIHEBHOI KU3HU. B TOXe Bpems OBJIaJICHUE
a0CTPaKTHHIMM M JIOTHYECKM CTPOTMMM MaT€MarHYeCKMMH KOHCTPYKLMSMU
pa3BHBAET yMEHWE HAaXOWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTh
YTBEPKICHHS, HCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aLMIO, a0CTparupoBaHue
aHaToruI0, (JopMHUPYET KpeaTHBHOE U KPUTHYECKOE MbILIeHHE. B xoz1€e n3y4enus
areOpbl ¥ HaAYal MATEMaTHYECKOro aHalu3a B Crapliel I[IKoJe ydaumecs
MOJIy4alOT HOBBI OMBIT PELICHHS MPUKIAJHBIX 3a4a4, CaMOCTOATEIbHOrO
MOCTPOCHUSI MATEMAaTUYECKUX MOJEJEH peanbHbIX CHUTyaUMil W WUHTEPIPETALH
MOJYYEHHBIX ~ PEIICHWIl, 3HAKOMATCA C  [PUMEPAMUM  MareMaTHYeCKHX
3aKOHOMEPHOCTE B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBbIJAIOLIMMUCH
MaTeMaTHYeCKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc o0nasaer 3HAYMTE/IbHBIM BOCHMTATEIbHBIM IOTEHIMAIOM, KOTOPbII
peanu3yercsi Kak uyepe3 y4eOHbIl Marepual, criocoOCTBYIOHMI (POPMUPOBAHHIO
HAYy4YHOI0 MHPOBO33PEHHS, Tak M uepe3 crneuu(uky ydeOHOH AesATeNbHOCTH,



Tpedyrouieit CaMOCTOSITEIBHOCTH, AKKypaTHOCTH, MIPOIODKUTETHLHOM
KOHUEHTPAIMY BHUMAHUS U OTBETCTBEHHOCTH 3 MOJTYYEHHBIN PE3YIILTAT.

B ocHoBe Mmeroaukn oO0y4eHus anrebpe ¥ HavasaM MaTeMaTHYeCKOro
aHaIN3a JIOKHT JEATETbHOCTHBIN PUHLIUIT 00YYEHHS.

Crpykrypa kypca «AnreGpa u Ha4yana MaTeMaTHYECKOr0 aHAIM3a» BKIHOYAET
CIICIYIOTIHE COJIEPIKATEIIbHO-METO/IMYECKHE JTUHUK: «YKWCna W BBIYHCICHUS .
«Dyukmu 1 rpapukmy, «YpaBHeHMss W HepaBeHCTBa», «Hauwana
MaTeMaru4yecKkoro aHaymsa», «MHOkecTBa M JOrMkKa». Bce OCHOBHbIE
COJEPHKATETbHO-METOANYECKHE JIMHUM M3YHaAlOTCS HA MPOTSHKEHWH JBYX JIET
00y4eHus B cTapuieii mKoae, eCTECTBEHHO JOMONHSAS APYr APYra ¥ MOCTENEHHO
HACBIIA’ACh HOBBIMM TeMaMH M pasgenamu. JlaHHBIA  Kypc — sBiseTcs
MUHTErPATUBHBIM, TIOCKOJBKY 00BbeMHAET B cele COAepKaHHWe HECKOIbKUX
MaTeMaTHYeCKUX IUCIMILIAH: ajaredpa, TPUroHOMETPHs, MaTEMaTHYECKUT aHAJTH3,
TeOpUss MHOXKECTB U Jp. [lo Mepe TOro kak ygammecsi OBIAAEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYECKUM allliaparoM, y HUX MOCIEI0BATeIbHO (hopMHUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOMTH MAaTeMaTHYeCKyl) MOJEIb pPeabHOI
CHTYyaluH, TPHMEHATh 3HAHWUS, TONYYEHHbIE B Kypce «Anrebpa u Hayaia
MaTeMaTH4eCKOr0 aHaIM3a», /UIS PEIICHUs CaMOCTOSATENBHO C(HOPMYJIMPOBAHHOMN
MaTeMaTH4eCKOi 3a1a4M, a 3aTeM UHTEPIIPETUPOBATH 10Ty YEHHBIN PE3YJIbTAT.

CozaepxareibHo-MeToAMUECKas TMHKUS «YKCna M BBIYUCIEHHSN» 3aBEPIIAET
(popmMupoBaHne HaBBIKOB MCTIOJIB30BAHUA JCHCTBUTENBHBIX YHCE, KOTOPOE ObLIO
Ha4aTo B OCHOBHOW IuKoje. B crapmei mkone ocoboe BHUMaHME YEISETCS
(popMHUPOBAHMIO TPOYHBIX BHIYUCIUTEILHBIX HABBIKOB, BKIHOYAIOIINX B ceOs
UCTIOJIb30BAHHUE DaA3IUYHBIX (JOPM 3aMMCH JACHCTBUTENBHOrO 4YMCIa, YMEHHE
palMOHAILHO BBINIOJHATL JIEHCTBUS € HUMM, JejNarh NPHKHAKY, OLIEHMBATh
pesynabrar. OOydaronecs: MOJY4arOT HaBbIKM TMPHOMMKEHHBIX BBIYMCICHMI,
BBITIOJTHEHUST JICHCTBUI C 4YWCIAMM, 3aNMCAHHBIMU B CTaHIApPTHOI (opme,
MCTOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLIEHHUBAHWS YHCIIOBBIX BBIPAKEHUIA.

JIunna «YpaBHEHMS M HEPABEHCTBA» pPEAIM3YETCs HA NMPOTSKEHHH BCETO
o0yueHHs B CTapuiel IIKOJE, TOCKOJbKY B K@KIOM pasjieiie Mporpammbl
NPeayCMOTPEHO PEIICHHE COOTBETCTBYIOUMX 3a1a4. OOy4aromuecs OBIafeBaloT
Pa3IMYHBIMM  METOJAMHM PEIICHHs LEIbIX, pPalMOHAIbHBIX, HPPALMOHAILHBIX,
MOKA3aTeJIbHBIX, JIOrAPU(MUYECKUX W  TPUTOHOMETPHYECKMX  YpaBHEHMIA,
HEPABEHCTB U KX cUCTEM. [losy4eHHbIE YMEHHS HCTIONB3YIOTCS PH UCCIICI0BAHUM
(GyHKUMIT ¢ TOMOIIBIO MPOU3BOIHON, PEIICHWH MPUKIAAHBIX 3a1a4 W 3a1a4 Ha
HAXO0XK/JIEHHE HaAMOONBIIMX M HAUMEHBIINX 3HavYeHui QyHxkuuyn. JlaHHas
colepiKaTe/bHas JIMHUS BKIOYaeT B celsi Take (OPMHPOBAHHE YMEHHIA
BBITOJIHATL pac4€rbl 1o QopmynaMm, npeoOpazoBaHHs [EIbIX, PalHOHAIbHBIX,
MPPALMOHAILHBIX M TPHIOHOMETPUYECKHX BBIPAKEHHIl, @ TAKXKE BBIPAKECHMUI,



coJepKaliux CTerneHd M jorapudmbl. brarozaps u3ydeHuro airedpandeckoro
marepuana TPOUCXOMMT  JANbHEHIIee  pa3sBUTUE — AITOPUTMHYECKOTO M
abCTPAaKTHOrO MBIILICHHS y4aluxcs, (GOpPMHPYIOTCS HABbIKM J€1yKTHBHBIX
paccykaeHuii, paboThl €  CHMBOJbHBIMH  (popMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJEC PABEHCTB M HEPABEHCTB. AJireOpa
npe/utaraetT  dQQPEKTUBHBIE HMHCTPYMEHTBI JUIS  PEINEHUS TMPAKTHYECKUX |
€CTeCTBEHHO-HAYYHbIX 33714, HArsiHO JAEMOHCTPHPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxkarebHO-MeTO/MYECKas JMHUA «DyHKIUMM U rpaduku» TECHO
nepervieTaeTes ¢ JAPYrUMH IMHUAMH KYPCa, IIOCKOJIBKY B KAKOM-TO CMbICTIE 3a1aéT
1OC/Ie/I0BaTEIbHOCTh U3y4eHus Marepuania. W3yuenne CTETIEeHHOVA,
MOKa3aTeIbHOM, Torapu(MUIECKON U TPUTOHOMETPUIECKHX (PyHKIIMI, MX CBOHCTB
¥ rpauKoB, MCMONb30BaHKEe DYHKUMIA [ pelieHus 3a4a4 U3 APYrux y4eOHbIX
NIPEIMETOB M PEaIbHON JKM3HU TECHO CBA3AHO KAK C MAareMaTHYECKUM aHAIH30M,
TaK W ¢ pemieHueM ypaBHeHWH W HepaBeHCTB. [Ipu >ToM OonbmIOe BHUMaHWE
yaensercs (pOpMHPOBAHUIO YMEHUSI BbIpAXATh (POpPMYJIaMH 3aBUCHMOCTH MEXITY
pPa3IMYHBIMUA BEJIMUWHAMHE, HCCIEI0BaTh IOJIYyUYEHHbIE (YHKLMH, CTPOMTh WX
rpadukn. Marepual 3Toif coJepKarebHON JIMHUKM HALE/EH Ha Pa3BUTHE YMEHUH
W HAaBBIKOB, [O3BOJISIIOIIMX BbIP@AKATh 3aBHCUMOCTH MEXKIy BEJIMYMHAMH B
pasMyHOM (JopMe: AHATUTUHECKOMU, rpaduyeckoi M cloBecHOH. Ero msyyenue
CrIocOOCTBYET  Pa3BUTHUIO  AITOPHTMHYECKOTO MBINLIEHHS, CIHOCOOHOCTH K
00001IeHHIO 1 KOHKPETU3ALIMH, UCTIOIb30BAHUIO aHAIOTHH.

CopepxarenbHas JmHus «Havana maremMaTMyeckoro aHanusa» IM03BOJSET
CYIIECTBEHHO PACUIMPHUTH KPYr KaK MAareMaTHYeCKHX, TAK M IPUKJIAIHBIX 3a/1ad4,
JIOCTYITHBIX 00YHarOIMMCS, Y KOTOPBIX MOSBIAETCS BOZMOXKHOCTh MCCICI0BATH
crpouth TpaQuku (YHKIMH, ONpeaeNaTb HMX HauOOJbHIME W HAWMECHBIINE
3HAYEHWS, BBIYMCIIATH TUIOM@Au Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TiporieccoB. JlaHHas coJepiKaTenbHas JIMHHS OTKPBIBACT HOBbBIC
BO3MOMHOCTH IIOCTPOEHHSI MAaTeMaTUYeCKUX MOJENICH peaJbHbIX CHTYallWi,
HAXOKACHHMS HAWIy4lIero peleHus B IPUKIAJHBIX, B TOM 9YHCJIE COLMATbHO-
SKOHOMMYECKHX, 3a/Ja4ax. 3HAKOMCTBO C OCHOBAaMHM MAaT€MaTHU4ECKOro aHaiu3a
CrIocoOCTBYET Pa3BUTHIO abCTPAKTHOTO, (POPMAIBHO-IOTUYECKOI0 U KPeaTuBHOIO
MBIIIJIEHUS,, (POPMUPOBAHMIO YMEHHWIl pacro3HaBarTh IPOSBICHHS 3aKOHOB
MaTeMaTHKd B Hayke, TexXHMKe M uckyccre. OOyuarommecs Y3HaWOT 0
BBIJIAIOIIMXCS Pe3yjibTarax, IOJYYEHHbIX B XOJE pa3BUTHS MaTEMarvKu Kak
HayKH, U UX aBTOpax.

Coaepxare/ibHO-MeTouuecKas AMHUus « MHOKEeCTBa M JIOTHKa» B OCHOBHOM
MOCBALIEHA  JJIEMEHTAM TEOPUHM  MHOKECTB. TeOopeTHKO-MHOKECTBEHHbBIC
MpE/ICTABICHHS TIPOHU3BIBAIOT BECh KYPC HIKOJIbHOW MATCMATHKH W Mpeiararor



Haubosee YHUBEPCANBbHBIN A3bIK, O0BEANHSIONIMIA BCE pa3/ie/ibl MATEMATHKU U €8
OPWIOKEHUH, OHH CBSI3BIBAIOT PA3HBIE MATEMATHYECKUE MUCHMILUIMHBI B €IMHOE
nenoe. [103ToMy BaKHO naTh BO3MOKHOCTH NIKONBHHKY [OHHMATh TEOPETHKO-
MHO)KECTBEHHBIH S3bIK COBPEMECHHON MAaTeMaTMKH W MCIIOJIb30BaTh €ro Juis
BbIPAKEHUSI CBOUX MBICJICH.

B kypce «Anre6pa w Hawana mMareMaTHHECKOTO aHalW3a» TIPHCYTCTBYIOT
TaKkK€ OCHOBBI MAreMarH4eckoro MOJEIMPOBAHMSA, KOTOPHIE  IPU3BAHEI
C(hOopMUPOBATH HABBIKK TIOCTPOCHUSI MOJIEJIEH PeaTbHBIX CUTYALHIA, HCCIIeI0BAHMUS
3TUX MOJICJICH C NOMOLIBI annapara anredpbl ¥ MaTEMaTUYecKOro aHaim3a M
UHTEPNPETAMH TIOJYYEHHBIX PE3YJIbTAaTOB. Takue 3amaHus BIUIETEHbI B KKl
U3 pa3JIe/ioB MpOrpaMMmel, NIOCKOJIBKY BECh MaTepuas Kypca HIMpOKO UCHIONh3yeTcs
AJISL pelIeHusl NPUKIaAnbIX 3ana4. [Ipy permenny pearbHbIX MPAKTHYECKUX 3a1ay
y4aluecs pasBUBAIOT HAOMHOIATEIbHOCTb, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abCTparupoBarbes, MCIOMb30BaTh AHAIOIMIO, 0000IIATh U KOHKPETH3MPOBAThH
npobsiemy. JlesaTenbHOCTh 110 (POPMUPOBAHHIO HABBIKOB PENICHWSI MPHKITATHBIX
3a]a4 OpraHu3yeTcs B NPOLECCe U3y4eHHs BCEX TeM Kypca «Anrebpa M Havana
MaTEMAaTHYECKOT0 aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJIAHE

B y4eOHOM ruiaHe Ha w3ydeHHE Kypca aareOpsl ¥ Hadal MaTeMaTHyecKoro
aHann3a Ha 0a30BOM ypoBHE OTBOAMTCA 2 yaca B Heaemo B 10 kiacce.



COJEP)KAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yucsa v BbIYHCICHHS

Paumonanbueie uncna. OGBIKHOBEHHbBIE M JECATHUHBIC JApoOu, MPOLEHTHI,
OecKOHEUHbIE  NEpHOAMYECKHE  IPOGH. Apu(MeTHUECKHE  Omepanuu ¢
PAllMOHANTEHBIMH YHCIIaMH, TIPE0OPa30BaHKs YHCIOBBIX BhipakeHmil. [IpuveneHue
ApoOeii ¥ NPOLEHTOB JUIsl PelIeHHs PUKIAIHBIX 3a1a4 U3 pa3IMYHBIX OTpaciei
3HAHWHM U PeATbHOMN JKU3HH.

JlelicTBUTeNbHBIE YMCIA. PaiuoHanbHbE W UppALMOHAIBHBIE  YMCIIA.
ApH(MeTHYECKHE ONepalui ¢ AeHCTBUTENbHBIMA YHCIIAMH, [TpuGnmxénnsie
BBIMHCJICHHS, [IPABUIIA OKPYIJICHHS, IPMKK/IKA W OLICHKA PE3YJIbTaTa BhIYHCIICHMIL,

Crenenb ¢ mensiMm  nokasarenem.  CraHjapTHas ¢opma  3anmcu
ACHCTBUTEILHOIO 4Yucaa. Mcnonb3oBaHue — 1moaxoasineii (opmbl  3arcH
NCHCTBUTEIIBHBIX HMCEN JUIS PEelICHHS NPAKTHISCKUX 3a7ad | NIPEACTaBICHUS
JIQHHBIX.

ApudmeTHueckuif  KOpeHb  HATYPANbHOM  CTENeHH. HledictBus ¢
apu(pMETHYECKUMH KOPHSIMHU HATYPATbHO CTENEHHN.

CHHYC, KOCHHYC M TaHTEHC YHCIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHIe€HC YUCIIOBOTO apryMeHTa.

YpaBHeHHA H HEPABEHCTBA

ToxzecTsa v ToXkAECTBEHHBIE TPEOOPA30BAHMSL.

[IpeobpazoBanne TPUTOHOMETPUUYECKHX BBIPAKEHUHA. OcHOBHbIE
TPUTOHOMETPHYECKUE (HOPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, peleHHe HepaBEeHCTBA.
MeTon uHTEpBaNoOB.

Pemenue nesbix u 1poGHO-palOHAIBHBIX YPaBHEHMIT H HEPABEHCTB.

Perenue nppauroHaibHbIX ypaBHEHHIT M HEPABEHCTB.

Pemnenue TpuroHoMeTpHYECKMX YpABHEHHIA.

[fpuvenenne ypasHeHwit 1 HEPABEHCTB K PEIICHIIO MaTeMaTHIEeCKIX 3a/1ad
M 33/1a4 U3 Pa3JIMYHBIX 00J1aCTEH HAYKHU U PEaIbHOM HKH3HM.

@Oyuxkuun u rpapuku

OyHkuust, crnocoObl 3amanus QyHkuuu. [paguk  QyHkumm. B3amMuo
oOpatHbie (yHKIIN.

OO0nacTh onpene/IeHnsl 1 MHOKECTBO 3HAYEHMH (hYHKIIH. Hym ¢ynkimm.
ITpomesxyTku 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE ()Y HKIIMH.

CreneHHast yHKIMS ¢ HATYPAILHBIM M LIEJIBIM TOKa3aTenem. Eé cpoiictsa u
rpatux. CBoiicTBa u rpaduk KOPHS 7-0i1 CTENeHN.



TpuroHomeTpuyeckas OKpYKHOCTb, OIpENETCHHE TPUTOHOMETPHUECKHX
GyHKIHI YHCIOBOTO aprymeHTa.

Havana MmateMaTH4ecKoro anajmsa

[TocnenoBarebHOCTH, CIocoObI 3a/aHus I10CJIE1I0BATEIbHOCTEHN.
MoHOTOHHBIE NOCIIEI0BATEILHOCTH.

Apurmerreckas u reoMeTpuyeckas nporpeccun. beckoHeuHo yGbiBaromias
reomeTpudeckas nporpeccus. Cymma GeckOHEUHO yObIBAIOLIEH reOMETpUUECKOl
nporpeccun. Popmyia CIOKHBIX MPOLEHTOB. Mcnonb3oBaHue nporpeccuu uis
pelIeHHs PealbHbIX 3a1a4 NPUKIATHOrO XapaKTepa.

MHoxecTBa U JIOrHKA

MHoxecTBo, onepaumu Han MHOKecTBamH. Jluarpammbl Diinepa—BeHHa.
[TpiMeHeHHE TE€OPETHKO-MHOXKECTBEHHOTO anmapara JUis ONMCAHWS PeasibHBIX
MPOLIECCOB U SBJICHUH, NIPU PEILEHUH 3a1a4 U3 JPYTUX YUEOHBIX ITPEJMETOB.

Onpenenenue, Teopema, ClE/ICTBHE, J0Ka3aTeIbCTBO.



IJIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mpeamera «MaremaTuka» JODKHO oOecnedyuBarh
JNOCTHKEHUE Ha YPOBHE CPeIHEro 001ero o0pazoBaHus CIeayIOMMX INYHOCTHBIX,
MeTarpeMETHBIX U MPEAMETHbIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpamMMbl y4eOHOro mpeaMeTa
«MaremaTHKa» XapakTepu3yroTes:

[ 'pakaaHCKOE BOCITUTAHUE:

c()OpMUPOBAHHOCTHIO MPAKIAAHCKON MMO3UIIMK 00YUYAIOLIErocsi KaKk akTHBHOIO
M OTBETCTBEHHOrO0 4i€HAa pOCCUHCKOro o0mecrsa, IMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, ABJICHUH,
TponeAyp Tpakaanckoro oOmectsa (BbIOOPHL, ONPOCHL W TIP.), YMEHHEM
B3aMMO/ICIICTBOBATh C COLMAIbHBIMA HWHCTHTYTAMM B COOTBETCTBUM C HX
(DYyHKUMSAMH ¥ HA3HAUYECHUEM.

[TaTpuoTHUECKOE BOCIIUTAHHE:

CHOPMHUPOBAHHOCTHIO POCCHITCKOM TPaKIAHCKOM MICHTHIHOCTH, YBaKCHHA K
MPOILIOMY M HACTOSAILIEMY POCCHICKOM MareMaTvKH, LIEHHOCTHBIM OTHOIICHHEM K
NOCTHKEHUSIM POCCUICKUX MAaTEMATHKOB W POCCUMCKON MAaTEMaTHYECKOM IIKOJIBL,
K HCIOJIb30BAHUIO 3TUX NOCTHIKEHWH B JIPYTMX HayKaX, TEXHOJIOTHSIX, cdepax
IKOHOMHUKH.

J1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHUEM JTy XOBHBIX LICHHOCTEH POCCUICKOTro Hapo/a;
CpOpMHUPOBAHHOCTBID  HPABCTBEHHOIO0  CO3HAHWS, OTUYECKOrO  IOBEJICHMS,
CBSI3AHHOTO C MTPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUI HAYKH W JIEATETbHOCTHIO
Y4YEHOr0; OCO3HAHUEM JIMYHOTO BKJIA/IA B TOCTPOCHUE YCTOWIMBOro Oy aymiero.

CTETUIECKOE BOCIIUTAHMUE!

3CTETHYECKHUM OTHONIIEHHMEM K MHpPY, BKJIKOYAs 3CTETHKY MAaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PELICHUH, paccCyK/ICHHIA;
BOCIPUMUMHYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BH/IOB HCKYCCTBA.

®uznyeckoe BOCITUTAHUE:

c(OPpMHPOBAHHOCTBID YMEHHS TPUMEHATH MATEMAaTHYECKHE 3HAHHA B
HHTEpecax 3J10pOBOro 1 6e30macHOro oOpasa )KU3HH, OTBETCTBEHHOTO OTHOIICHMS
K CBOEMY 3/I0POBBIO (3/10pOBOE€ NMUTaHUE, COANAHCUPOBAHHBINA PEXUM 3aHATHHA H

OT/bIXA, perysipHas (usnueckas AKTUBHOCTH); ¢usudeckoro
COBEPILEHCTBOBAHUS, npu 3aHATHAX CIMOPTUBHO-03/10POBUTEIBHOMN
AESTETBHOCTBIO.

TpynoBoe BociMTaHHUE:!



FOTOBHOCTBIO K TPY/JY, OCO3HAHMEM LIEHHOCTH TPY/JOJIHOOMS;, MHTEPECOM K
pazuyHeIM  cepam  npodeccHOHANHEHOM  NEATENbHOCTH, CBSA3aHHBIM  C
MareMaTuKoi M €€ MPUIOKEHUSIMH, YMEHHMEM COBEpIIaTh OCO3HAHHBIA BHIGOP
Oyaymei mnpodeccM M pealn30BbIBATH COOCTBEHHbIE JKU3HEHHBIE ILJIaHBI;
FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MareMaru4eckomy oOpa3oBaHUIO H
caM000pa30BaHNIO Ha TPOTSHKEHWH BCEH JKN3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acTHIO B PEIICHUHM NPAKTHYECKUX 3a/1a9 MAaTeMAaTU4YEeCKON HANPABIEHHOCTH.

DKOJIOrMYECKOE BOCIIUTAHUE:

C(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOW KYJIBTYPBl, TMOHMMAaHHEM BIHSHUSA
COLMATbHO-I)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLUATBHOM
Cpe/ibl, OCO3HAHWEM IJI0OATBHONO  Xapakrepa 9SKOJIOTMYECKHX  mpobnem;
OpUEHTAIMEeH Ha MPUMEHEHME MaTeMaTHHYeCKUX 3HAHWW Ui pelleHus 3a/1ad B
00acTH  OKpYXKawleid Cpeabl, IIAaHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX
BO3MOXHBIX MMOCJICJACTBUN ISl OKPYIKAIOLIECH CPe/Ibl.

[[eHHOCTH HAYYHOTO MTO3HAHUS:

cOpMUPOBAHHOCTHI0 MHMPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsi HAykKM W OOIIECTBEHHOM  IPAKTUKH, [IOHUMAHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YelIOBEYECKOW NesTEIbHOCTH, ITAloB eé
pPa3sBUTHA W 3HAYMMOCTH [UIS DPa3BUTHA LMBHIIM3AIMHA, OBJIAZICHUEM S3BIKOM
MareéMaTuKl MU MareMaTU4YeCKOH KYJIbTYpPOM Kak CpeACTBOM II03HAHUS MHpa,
FOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO M MCCIEA0BATEIbCKYIO HEATEIBHOCTD
WHMBUIYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIe pe3yJIbTaTbl OCBOCHUS MPOrpaMMbl y4e€OHOro mnpeamera
«Maremaruka» XapakTepU3yIOTCA OBJIAJIEHHEM VHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  VHUBCPCANbHBIMU — KOMMYHUKAMUBHBIMU
0euUCmeUIMU, YHUBLPCANbHBIMU PESVIAMUBHBIMU OCUCMEUAMU.

1)  Vwhusepcanvhvie  nosnasamenvHvie  Oeiicmsusd,  00ecnevusaom
gopmuposarue 6az08vIX KOZHUMUBHBIX NPOYECCO8 0OVHAIOWUXCcsl (0c8oeHue
Memooo8  NO3HAHUS — OKPYICAIOWe20  Mupd,  NPUMEHeHUe  NOCUYEeCKUX,
uccne008amenbCKux onepayuti, ymenui pabomams ¢ ungopmayueil).

ba3oBsbie 1oruuecKue AeNCTBUA:

e BBISBJIATH U XapakTePU30BaTh CYLIECTBEHHBIE IIPU3HAKH MaTeMaTH4YECKUX
0OBEKTOB, TMOHSATHI, OTHOIEHWH MEX/Iy TOHATUAMHU; (HOpMyIHpOBaTh
onpe/ieIeHUs]  MOHATHI, YCTAHABIMBATh  CYLUECTBEHHBIM  IPU3HAK
Kinaccuukanmu, ocHOBaHUS IS 0000mMIEHHUST M CPaBHEHWS, KPUTEPUHU
MPOBOAMMOTQ aHAIN3A,;



BOCIIPUHUMATh,  (DOPMYJIMpPOBATh ¥  NpPeoOpasoOBBIBATL  CYMKICHHS:
YTBEPIUTE/IbHBIE U OTPULIATEIILHBIC, €IMHUYHBIE, YacTHhIE U OOLIHE:
YCJIOBHBIE;

BBISABJIATD ~ MATeMAaTHMYeCKME  3aKOHOMEPHOCTH,  B3aWMOCBA3M U
NpOTHBOpe4ns B (DaKTax, NAaHHLIX, HAOMIOAECHUSX M YTBEPHKICHHSX,
npejuiarath  KPUTEPUM  JUIS  BBISIBIIEHWS  3aKOHOMEPHOCTEW W
MIPOTUBOPEUNIA,

JAenaTh BbIBOJbI C MCIIOJb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
WH/IYKTHUBHBIX YMO3AK/IFOUECHUH, YMO3aKIFOYEHHIA 110 aHAJIOTUH,
IIPOBO/IUTH CaMOCTOSTEILHO JI0Ka3aTeIbCTBA MaTeMaTu4ecKux
YTBEPXK/ICHUH (TIPSAMbIE M OT NPOTUBHOIO), BHICTPAUBATh apryMEHTAINIO,
MPUBOAUTH TIPUMEPBI M KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KIECHUS U BHIBOJIBI;

BbIOMpaTh cnocol pemeHus y4eOHON 3a1auu (CpaBHMBATh HECKOJBKO
BAPUAHTOB peIICHHMs, BbIOMpaTh HauboJee MOAXOMAMMI ¢ y4ETOM
CaMOCTOSITEJTbHO BBIJICIIEHHBIX KPUTEPUER).

bazoBbie uccnenoBarebCKue JACHCTBUS:

UCII0JIb30BATH BOIPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HAHMS,
(GopmympoBaTh BOIPOCHL, (UKCHPYIOMIHE MPOTHBOPEYHE, MPOOIEMY,
yCTaHaB/IMBaTh ~ MCKOMOE€ W  JaHHOe, (OpPMHpOBATH  THIIOTE3Y,
ApryMeHTHPOBATH CBOIO IMO3HILIHIO, MHEHHUE,

[IPOBOIUTH CaMOCTOATEIbHO CIUIAHUPOBAHHBIH IKCIIEPUMEHT,
MCCIIC/IOBAHHE M0 YCTAHOBJIEHUIKD OCOOEHHOCTEH MaTeMaTH4ecKoro
00beKTa, SABJIECHHA, TIPOLECCA, BBIABICHUIO 3aBUCHMOCTEH  MewxIy
00BEKTaMHU, SIBJICHUSIMH, TTPOLIECCAMMU;

CaMOCTOATENLHO (popMyIMpOBaTh 00OOIMICHHS U BBHIBOBI 110 PE3yJILTATAM
MPOBE/IEHHOr0 HAOIIOJEHMS, MCC/ICIOBAHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIy4E€HHBIX PE3YJIbTATOB, BHIBOIOB U 0000IIEHMIA;

POTHO3MPOBATh BO3MOJKHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUIATH
MPEITIOJI0KEHNUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmariueii:

BBISABJIATH JeuumThl MHPOPMALIMY, JAaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOITPOC U JUIS PELICHHS 3a/1a4H;

BbIOMpAaTh ~ MHQOPMALMIO M3  MCTOYHHKOB  PA3MYHBIX  THIIOB,
aHaJIM3UPOBATh, CHCTEMATH3MPOBATh M UHTEPIPETHPOBATh MHPOPMALIUIO
Pa3JIMYHbIX BUAOB M (POPM IPEICTABICHHUS;

CTPYKTYypUpOBaTh UH(OPMALHIO, TIPECTABIATH €€ B Pa3sIMUHbIX (popmax,
HJUTFOCTPUPOBATh rpadu4ecku;



2)

OLICHUBATb Ha/IEKHOCTD H(pOpMaIUH o CaMOCTOSITEITBHO
chopMyTUPOBAHHBIM KPHTEPHSIM.
Vuueepcanenvie  KOMMyHUKamugHble  Oeiicmeus,  06ecneyusaom

chopmMuposarnHoCms COYUANbHBIX HABBIKOB ooyuarowuxcs.
OO01meHnue:

BOCMIPHHAMATL W (POPMYIIUPOBATH  CYXKJICHWS B  COOTBETCTBHM  C
YCIOBUSAMHM M LIENHSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHMS B YCTHBIX M IMHMCbMEHHBIX TEKCTaX, JaBaTb IMOSCHEHHUS IO
XO/ly PeLICHHUS 3a/1a41, KOMMEHTHPOBATD MOJY4YEHHbII pe3yIbTaT;,

B X0/ie 00CYKI€HHsI 3a1aBaTh BOMIPOCKI 110 CYIIECTBY 00CYKIAEMOI TEMBI,
NpOoOIEMBI, pelIaeMoii 3a/1a41, BHICKA3bIBATH W/IEH, HAIICTEHHBIE HA MTOWCK
PELICHHSA, COMOCTaBJIATh CBOM CYKAEHUS C CYXKJICHHSIMU JAPYIHX
YYaCTHUKOB [Maiora, 0OHapy>KHBaTh pa3IMYMe M CXOJACTBO IO3HUIMI, B
KOPpeKTHOH hopme GopMyTHPOBATH PA3HOTIACKS, CBOM BO3DAKEHHS:
NPEJICTaBIATh  PE3yNbTarhl  PEIEHWS  3a/laul,  HKCIEPUMEHTA,
UCCIICIOBAHMSA,  TPOEKTA,  CaMOCTOATENIbHO  BhiOMparb  dopmar
BBICTYIUICHHS € YYETOM 3a/1a4 IIPE3eHTAMKU U 0COOCHHOCTEM ay IMTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAThb M HCMHOJIB30BATH  NPEUMYIIECTBA  KOMAHJHONH W
WH/IMBH/Iy aJIbHOM pabOThl IIPU PELICHUH YYeOHBIX 3a/1a4; IPUHUMATh 11EJTh
COBMECTHOM JIEATEIILHOCTH, ILJIAHUPOBATh OPraHH3alMI0 COBMECTHOI
paboThl, pacnipeiesiaTh BUBI paboT, 10rOBaprBaThCs, 00CYMH/aTh MPOIIECC
U pe3yabTar paboTbl; 06001aTh MHEHHS HECKOIBKUX JIFOAEH
y4acTBOBATh B IPYIIIOBLIX (popMax paboTel (00CykaeHUs, 0OMEH MHEHNIA,
«MO3rOBBIC LITYPMbI» ¥ HHBIE), BBINOJTHATH CBOK 4YacTh paboOTBl M
KOOPIMHUPOBATh CBOM [JEMCTBUA € JPYTMMM WICHAMH KOMAaH/IbI;
OLICHMBATh Ka4e€CTBO CBOEro BKJIaZa B OOIIMIT MPOAYKT IO KPUTEPUSM,
copMyTMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.

Vhueepcanvnvie  pecynamuensie  Oeticmeus, obecnequsarom

PopmMuposaHue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HAGBIKO8 TUYHOCTIU.
Camoopranmsanms:

COCTABJIATH IUIAH, AJITOPUTM PELICHMS 3a/1a4H, BHIOUpPATh CrIOco0 pemieHms ¢

Yy4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
M KOPPEKTHPOBATh BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOM HH(OpMALHH.
CaMOKOHTPOJIb:

BIQJIETh HABbIKAMM  I103HABATEJLHOM peIeKkcHH Kak OCO3HaHMS
COBEPIIAEMBIX JCHCTBUII U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh Croco0amMu  CaMOIPOBEPKH, CAMOKOHTPOJISL  IIpolecca u
pe3yJbTara pelieHUsl MaTeMaTUYECKOi 3a/1a4H;



e INPEABUICTH TPYJHOCTH, KOTOPBIE MOrYT BO3HUKHYTh TPH peIIEHHH
3a/1a9M, BHOCHTh KOPPEKTUBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX
00CTOATE/ILCTB, JAHHBIX, HAlICHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEI;

e OLEHMBATh COOTBETCTBHE pe3yjbTara LEId W YCIOBHSM, OOBICHATDH
NPUYHHBI JOCTHKCHHS WM HEJOCTVIKEHHUS Pe3yJIbTaToOB JESTEIbHOCTH,
HAXOAHUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayajna MaTeMaTHYeCKOr0 aHAM3ay
HA YPOBHE CpeaHero odmiero oOpa30BAHMSA JIODKHO 00ECIIeYUBATH NOCTUKEHUE
CJIETYIOLIMX MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIILTATOB:

10 KVIACC

Yucs1a 4 BoIYHC/ICHHS

OmnepupoBare NOHATUSAMH: pALMOHANBHOE M JICHCTBUTENBHOE YWCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOICHTHI.

Bemonuate  apudmeTHueckwe  omnepanmMd ¢ PAalMOHAIBHBIMM @ U
JEUCTBUTEIIbHBIMU YUCIAMHU.

BbImoHATh NpUOIIDKEHHBIE BRIYUCIICHNS, HCIIONB3Ys TPABUIA OKPYTICHHMS,
Je1aTh NPUKHUJIKY U OLICHKY Pe3YJIbTaTa BbIYMCICHHMIA.

OnepupoBarh TMOHATHAME: CTENEHb C LEJBIM I0KA3arTeleM; CTaHIapTHas
dopma 3amMcHM IEACTBUTENIBHOTO YHCNIA, KOPEHb HATYPAJILHON CTEMEHH,
MCII0JIb30BATh MOAXOMAILYI0 (POPMY 3anMCH JACHCTBUTEIbHBIX YHCE LISl PELIEHMUS
MPAKTUYECKUX 3314 U TIPEACTaBICHHS TaHHbIX.

OnepupoBarh MOHATHAMH: CHHYC, KOCHHYC M TaHI€HC MPOU3BOJILHOIO YIIIa;
MCITOJIb30BATh 3AMKMCh MPOU3BOILHOIO yTila yepe3 o0parHbie TPUrOHOMETPUYECKHE
(PYyHKLHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb MOHATHAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMOHAIbHOE, UPPALIMOHAILHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
YPaBHEHHE;

BeinosiHaTh npeoOpa3oBaHus TPUTOHOMETPHYECKUX BBIP@KEHWI M peniarh
TPUTOHOMETPUHUECKHUE YPABHEHUS.

BemonaaTe npeoOpazoBaHusi HEIbIX, PAHOHATBHBIX W HPPAMOHATBHBIX
BRIPOKEHWI M  pemarb OCHOBHBIC THIIbI  LEJBIX, pPALMOHAIBHBIX H
UPPALMOHAIbHBIX YPABHEHHI U HEPABEHCTB.

[IpumMeHsATh ypaBHEHHS U HEPABEHCTBA I PEIICHUS MaTeMaTUYECKUX 3a1a4
¥ 3aa4 U3 pasim4aHbIX 00,1acTel HayKN 1 PEaTbHOW JKU3HMA.



MopenupoBare peasibHble CHUTYyallMd Ha S3bIKe aiareOpbl, COCTABIATH
BBIDOKCHUS, YPABHEHWS, HEPABCHCTBA 1O YCIOBUK 3a/1a4¥, WCCIEI0BATh
MOCTPOECHHBIE MOJENHN C UCMOIb30BAHHEM arTiapara anreopsi.

DOyHKuUuN 1 rpadpuku

OnepupoBarb NOHATUSAMU: (YHKLMA, CIOCOOB! 3ajaHus (YHKIIMU, 001acTh
OTIPE/ICNIEHHsT W MHOMXKECTBO 3HaueHul (vHKImH, Tpaduk (YHKIHKA, B3aWMHO
oOparHbie QyHKUUU.

OnepupoBarb MNOHATUAMM: HYETHOCTb ¥ HEYETHOCTh (DYHKIMH, HYJIH
(yHKLIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Ucnons3oBars rpaduky GyHKIMI Ui PelIeHUs] yPaBHEHWIA.

Ctpourh ¥ uuTath rpaQuky TUHEHHON (PyHKIMH, KBAJPATUYHOI (DYHKIMH,
CTENEHHOW ()YHKIIMU C LIEJIbIM M0Ka3aTeIeM.

Ucnosb3oBare rpaduku  (QyHKUMHA JUis  UCCIEIOBAaHUS IPOLIECCOB U
3aBHCUMOCTEHN IPU PEIICHUM 3a/1a4 U3 JApYruX y4eOHbIX MPEAMETOB U peanbHOI
JKW3HM; BBIpaXaTh (pOpMylaMu 3aBUCMMOCTH MEXKIY BEJTMIMHAMHU.

Havajia MaTeMaTH49eCKOro aHajiu3a

OnepupoBarb NOHATUAMU: IMOCIE/I0BATEILHOCTh, apuMeTHdecKass W
reOMETPUYECKAs MPOrPECCUU.

OnepupoBarh nNOHATHAMH: O€CKOHEUHO yObIBAKOIIAs TreOMETpUYEcKas
nporpeccusi, cymma 6eCKoOHe4HO YObIBAIOLIEH NreOMETPUUECKOM ITPOrPecCHu.

3anaBarh MOCEI0BATENBHOCTH PA3/IMUHbBIMUA CIIOCOOAMHU.

Wcrnonb30BaTh CBOMCTBA MOC/IEI0BATEIBHOCTEN U IPOrPECCUid ISl pereHus
pealbHbIX 3aa4 MPUKIAIHOIO XapaKkrepa.

MmuozkecTBa H JIOrHKA

OnepupoBath MOHATHAMHU: MHOKECTBO, ONIEpALIMK HaJl MHOXKECTBAMU.

HUcnonb30Bath  TEOPETUKO-MHOKECTBEHHBIA — anmapar s ONUCaHusd
peabHbIX MPOLECCOB M SBJICHWI, NPU PEIICHUM 3aJa4 M3 APYruX y4eOHBIX
MIpPe/IMETOB.

OnepupoBarh  MOHATHUSIMM: OlnpeaeNeHue,  TeopeMa,  CIEACTBHE,
JI0Ka3aTesbCTBO.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

_
Ne
n/n

HaumeHnoBaHue pasjiesioB H TemM
NporpaMmmsI

MHox€ecTBa pallMOHAJIbHBIX U
JEeWCTBUTEbHBIX HKcel. PaloHanbHbIe
YPaBHEHHMS 1 HEPABEHCTBA

6

Oyukunn u rpadguxn. CTeneHs ¢ Uesibiv
nokasareliem

ApupmeTuyecknit KOpeHb n—0if CTENeHH.
WppaunoHanbHble ypaBHEHUs N HEPABEHCTBA

Koauuecrso uacos

Kounrpoabhbie

Beero
paboTbl

14

18

Dopmyibi
TPUrOHOMETPUH. T pUrOHOMETPHUYECKHE
yPaBHEHHUS

22

ITocnenosaTenbHOCTH U MpOrpecCcHu

IToBTopenue, 06001IEHHE, CHCTEMATH3ALHS
3HAHUMH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI PAMME

IpakTuyeckue
padoTbI

DIeKTPOHHDBIE
(uupposbie)
obpa3oBaTe/ibHbIE
pecypebl

68 4




MNOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

g:oﬁmoamo Oneparvy HaJl MHOKECTBAMH.
Huarpammsl Diinepa—Benna

Beero

e

_ _ﬁohimnqwc 4acoB

KonTpoabHbie
paboTsl

[IpakTHueckue
paGoTnbi

_ JlaTa

H3Y4eHHsI

u=w5=o=:zm
undposbie
oOpaszoBare/ibHbIE

pecypcebl

. PaumonajibHbie YnCA. Omr_z:owmmmzn 2
NEeCATUYHBIE TPOOH, TPOLEHTBI,
GecKkOHE HbIE MEPUONIECKHE APoDH

|
Apudmernieckue onepannu ¢

palMoHa/IbHBIMHA YUCIaAMH,
Zﬁn@@ﬁm wme.IEm :EO._._OWEA wr:um.uﬁﬂmxx

[TpumeHeHue 1podeii U MPOLEHTOB /11
pelleHns MPUKIaAHbIX 3a/la4 U3 PasiuyHbIX |
oTpacieii 3HaHUI U peaibHON XKU3HU

. Ilpumengnune apobeit ¥ MPOLIEHTOB U
peleHIs MPUKIAIHbIX 3314 U3 Pa3jIMuHbIX
oTpacneii 3HaHUH ¥ peajIbHON XKN3HH

JleiicTBrTeNbHBIE UhCcHd. PaunoHanbHbIe 1

MPPALMOHAJIbHBIC YMCIA

Apudmernueckue o:oﬁmnzs ¢
JEHACTBUTEILHBIMHM YMCIIAMH

[TpudAKEHHBIE BBIMUC/ICHNUS, TPABHIIA
OKPYTJIEHHS, MPUKHUIKA U OLIEHKA

pe3yJIbTaTa BBIYUCIIEHHI




.ﬁoxﬁoﬁ Ba U TONCIECTBEHHbIE
npeobpasoBaHus

YpaBHEHUE, KOPEHb wvmwzn::m

mnﬁmwﬂmo.ﬁwo REQIE@ Eoﬁmwmin,ﬁwm

Mertoa uHTEPBAJIOB

PeineHue Lesbix U ApoOHO-paliOHaTbHbIX
~ YPaBHEHWiA U HEPABEHCTB

KonTtponsHast pabora no teme __Zzovxmogm
PaLMOHA/IBHBIX U ICHCTBUTEIBbHBIX YACE]L.
PawioHaibHbie ypaBHEHNs H HEPABEHCTB'

17

Dyukuws, cnocobbl 3anaHus GyHKIMN.
B3anmHo obpatHbie (yHKIHH

MHO)KECTBO 3HaueHu# dyHkumn. Hynm
“(yHkian. [TpoMexy TKH 3HaKOTIOCTOSHCTBA

["'paduk pyHkummn. O6nacTh onpeaeneHus u 1

UeTHbIC 1 HEYETHBIC byHKLIMH

18

CrerneHsb ¢ LETbIM 0Ka3aTeNiem.
CranaaprtHas (opma 3anucu
ACHCTBUTEBHOTO YHCIA

19

Hcnons3oBanue nmoaxoasuiei %ovgz
3aMMUCH NEHCTBUTE/IbHBIX YHCEIT ISt
pelLIeHHUS MPaKTUYECKUX 3a1a4 1
MPEACTABICHUS NaHHBIX

21

CreneHHas QyHKLUHA ¢ HATY pajbHbIM H
LesbiM rnokasartenem, Eé ceoiicTsa U

. rpaduk -

>ﬁ:9§m_,::mon:: zcﬁmz_u mm@ugr:ox
ﬁ CTENEeH!

. _{_




Apupmernyeckuil KOpeHb HATy PalbHOM
CTENEHU

CaoiicTa apu(pMeTHIECKOr0 KOPHS
HaTypanbLHOM CTENEHH

CaoiicTBa apu(PMETHIECKOrO KOPHS
HATYpaJibHOH CTENEH!

CBoiicTBa apU(PMETHUECKOTO KOPHSA
HaTypajlbHOM CTENEHH

JlelcTBust ¢ apu()METHUECKUMH KOPHSIMH
n—0# CTENneHH

JleficTBust ¢ apupMETHYECKMMU KOPHSIMH
n—0ii CTENEeHU

N—O0# CTENEHHU

JlecTBrs ¢ apuMETUIECKUMHI KOPHIMH

JleficTBus ¢ apu(pMETHHECKUMHU KOPHAMH
N—O# CTENEHH

JleiicTBus ¢ apuMETHYECKUMU KOPHSIMH
N—OW CTEIECHH

HEPaBEeHCTB

Peuienue uppaliMoHaIbHbIX ypaBHEHUH H

PemieHue nppaiioHaibHbIX YPaBHEHHH H
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PerieHue nppaioHaibHbIX ypaBHEHUH 1
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PeuieHne HppalmoHalbHbIX YpaBHEHUH U
HEPaBEHCTB

Pelnenne HppaioHanbHBIX YpaBHEHHH H
HEPABEHCTB




Omcmoaww u rpaduk KOpHs N-0ii CTeneHu

CoiicTBa 1 rpayiK KOPHS N-0i CTeNeHN

"ApudmeTHuecknii KOpeHbs N—0i CTENEHH.

OEI%O KOCHHYC H TAHTEHC YHUCIIOBOT0

CuHYC, KOCHHYC ¥ TAHTEHC YUCIIOBOr0

APKCHHYC, apKKOCHHYC M apPKTaHT€HC

ApPKCHHYC, aDKKOCHHYC U apPKTaHI€HC

OCHOBHBIC TPHTOHOMETPHYECKHE hopmyisl

| OCHOBHBIE TPUrOHOMETPHYECKHE (opmyibr

Oo:ow:_u_o TPUTOHOMETPHYECKHE (POPMYJIbI |

OCHOBHBIE TPUTOHOMETPHYIECKHE (HOPMYITbI
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_ BbIPAKEHHH -
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ApupmeTrueckas U reoMeTpuIecKas
nporpeccuu. Mcrons3oBanue nporpeccuu
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00001IeHHEe, CHCTEMATH3A1INsA 3HAHUH 3a
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA30OBATEJILHOI'O NPOUECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIbI /JUIA YYEHHKA

METO/IMMECKHE MATEPHAJIbBI /LIS YYUTEJIA

[IU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
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