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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
YUEBHOI'O IPEIMETA «MATEMATHUKA)>

Pabouas nporpamma no yueOHOMy npeamety «Marematukay yriy0iaEéHHOro
ypoBHs st oOyvaronuxcst 10-11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAUIMH POCCUICKOrO 0Opa30BaHUA.
Peanuzarus mporpaMmbl 00eCIIEUUBAET OBJIAICHUE KIIOYEBHIMU KOMIETCHIIUAMH,
COCTaBISIIOLIMMH OCHOBY JJISi CaMOPa3BUTHSA W HENPEPHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIINXCS.

B paboueii mporpamMMe yuTeHBI UaeH U noniokeHus «Konmnenmuu pa3Butus
MaTeMaTtnyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHWEM KOHLENIMM MaTeMaTUYeckoe 0Opa3oBaHUE JOJKHO, B YaCTHOCTH,
pemars 3agadyy oOecnedyeHus HEOOXOAMMOIo CTpaHe 4Hcia BbITYCKHHUKOB,
MaTeMaTUyecKas IOATOTOBKA KOTOPBIX  JIOCTaTOYHA JUIsl  MPOJOJIKEHUS
oOpa3oBaHMsl IO pa3jMYHbIM  HalpaBJICHUSM, BKJIOYass IPENoJaBaHue
MaTeMaTHKH, MaTeEMaTUYECKUE UCCIIeI0BaHus, paboTy B cepe HHPOPMAIMOHHBIX
TEXHOJIOTMM W Jp., a Takke oOecrnedeHust Uil KakIoro oOydarolerocs
BO3MOXKHOCTH JIOCTH)KEHUS MaTEeMaTHYeCKOH IOJArOTOBKM B COOTBETCTBUU C
HEOOXOMMBIM eMy ypoBHEM. MIMEHHO Ha perieHne 3TUX 3a1ad HaleJaeHa padodas
nporpaMmma yriryoJa€HHOTO YPOBHSI.

B osmoxy umdpoBoit Tpanchopmanuu Bcex chep  UeIOBEUYECKOU
JESITEIbHOCTH HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3
XOpOIIel MaTeMaTHYeCKO MOATOTOBKH. DTO 00YCIOBIIEHO TE€M, YTO B HAIIM JHU
pacTéT YMCIO CHEeNHATbHOCTEH, CBI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM
MaTeMaTUKH: U B cpepe IKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,
U Jaxe B TyMaHuUTapHbIXx cepax. Takum oOpazoM, Kpyr oOydarOIIMXCS, ISt
KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM HpeaMEeToM, (PyHIaMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO paclupsiercs. B Hero BXOASAT HE TOJBKO
oOyuyaroluecs, MJIAHUPYIOIMIME 3aHUMATbCS TBOPYECKOM M HCCIIE0OBATEIbCKOM
paboToit B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, IKOHOMUKH U B APYTHUX
o01acTax, HO M Te, KOMy MaTeMaTHKa HyXHa JiJIsl UCIOJIb30BaHUs B MPOQeCcCHsiX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknamHas 3HaY4MMOCTh MATEMATHKU 00YCIOBIIEHA TEM, UTO €€ TMPeIMETOM
ABISAIOTCA  (DyHIaMEHTAIbHBIE CTPYKTYPHl HAIIEro MHpa: TPOCTPAHCTBEHHBIC
GbOpMBI M KOJMYECTBEHHBIC OTHOIUICHHS, (YHKIIMOHAIBHBIE 3aBUCHMOCTH U
KaTeropuu HEOIPEICIIEHHOCTH, OT  IPOCTEUIIUX, yCBaMBaeMbIX B
HETIOCPEICTBEHHOM  OTBITE, 10 JOCTaTOYHO CJOXKHBIX, HEOOXOAMMBIX TSt
pa3BUTHUSL HAYYHBIX U TEXHOJOTHYECKUX ujeil. be3 KOHKpeTHbIX MaTeMaTHYeCKUX
3HaHWW 3aTPyAHEHO TMOHMMAaHUE TMPHUHIUIIOB YCTPOMCTBA W HCHOJIb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCIPHUATHE U HUHTEpIpeTalus pa3HOOOpa3zHOi
COLIMAJIbHON, SKOHOMMYECKOHM, MOJUTHYECKOM HHpopmanuu, ManodddexTuBHA
NOBCEIHEBHAsA ~ TNpaKTU4YecKas  JaedareabHocTh.  Bo  MHorux  cdepax
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npo(hecCHOHANBHOM JAESITENPHOCTH TPEOYIOTCS YMEHHUS BBIMOJHATH PacuéThl,
COCTABJISITH QJITOPUTMBI, TPUMEHSATH (HOPMYJIBI, MPOBOAUTH TE€OMETPUUYECKUE
U3MEpPEHUsT M TOCTPOCHMS, YHTaTh, 00padaThiBaTh, HWHTEPIPETUPOBATH U
NpeACTaBIATh MHGOPMALIMIO B BHUAE TAOMUIl, AUarpaMM U rpaukoB, MOHUMATh
BEPOSTHOCTHBIN XapaKkTep CAy4YalHBIX COOBITHM.

OOHOBpEMEHHO C pacliupeHueM c@ep NpPUMEHEHUsT MaTeMaTUKU B
COBpPEMEHHOM 00111ecTBe BCE 0osiee BaXKHBIM CTAHOBUTCS MaTEMaTHYECKUN CTUIIh
MBIIUICHUS, MPOSBISIOMNNACA B ONPEAEIEHHBIX YMCTBEHHBIX HaBblKax. B
IpoLecCe M3YYEHUS MaTEMaTUKA B apCeHAl NPUEMOB M METOJIOB MBIILICHUS
YeJloBEKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JEAYKIIHA,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHHTe3, Kilaccupukamus W
cuctemMaTuzanms, alOcTparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHH, TMpaBuUja UX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXAHHU3M
JOTHYECKUX TOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHs (OPMYJINPOBATD,
O00OCHOBBIBaTh U JIOKa3bIBaTh CYXKICHHS, TEM CaMbIM (POPMUPYIOT JIOTMUECKUN
CTWJIb MbIIUIEHUs. Benymias poib NpuHAIIEKUT MaTeMaTuke B (hopMHpOBaHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIIJIEHUS W BOCIIUTAaHUM YMEHHU JEHCTBOBATh
10 3aJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATh W3BECTHBIE W KOHCTPYMPOBATH
HOBble. B mpouecce pemieHuss 3anay - OCHOBBI JJii OpraHu3aluu  yuyeOHOU
JEATEIbHOCTH Ha ypOKAaX MAaTeMaTHKU - Pa3BUBAIOTCS TBOpUYECKas M MPUKIIAHAS
CTOPOHBI MBIIICHUS.

OOyueHue mMaTemMaTHKe 1a€T BO3MOKHOCTh Pa3BUBATh y yYaUIUXCS TOUYHYIO,
palMOHAIbHYIO W HMHPOPMATHBHYIO pe€4Yb, yMEHUE OTOuparb Haubosee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, Tpa)uuECKUe CPENICTBA IJIs1 BBIPAKEHUS
CY>KJI€HUI U HATJIAIHOTO UX MPEJCTaBICHUS.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOHIEl  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHWU  sBJIAETCA  oOllee 3HAKOMCTBO C  METOAAMM  TO3HAHUSA
JNEHUCTBUTEIBHOCTH, IPEACTABICHHE O IpPEAMETE M METOAE MAaTEeMaTHKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX UM T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTSX
IIPUMEHEHUSI MAaTEMAaTUKH U1 PEIUEHUs HAayYHbIX M MPUKIAAHBIX 3a1ad. Takum
o0Opa3oM, MaTeMaTHyecKoe 00pa3oBaHHME BHOCUT CBOW BKJIaJ B (popmHpoBaHHE
oO11el KyIbTYphI Y€JIOBEKa.

N3ydyeHne MaTeMaTUKU CIOCOOCTBYET JSCTETHUECKOMY  BOCIHUTAHUIO
YyeJIoBeKa, MOHUMAHUIO KPAacOThl M M3SIIECTBA MAaTEMATUYECKHUX PACCYKICHUM,
BOCITPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

2. IEJIM U3YYEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHKA»

[IpuopurerHbiMu 1enaMu oOyueHust marematuke B 10-11 kiaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

o dbopMHupOBaHUE IEHTPAIBHBIX MATEMATHYECKUX TOHATHHA (YHCIIO,
BEeNIMYMHA, TeoMeTpudeckas (¢urypa, IepeMeHHas, BEPOATHOCTh, (PYHKITHS,
MIPOU3BOJHAS, UHTETpan), 00eCIeuynBarOIINX IIPEEMCTBEHHOCTD u

NEPCICKTUBHOCTh MATEMATHUUCCKOI'O 06p8.30BaHI/I$I o6yqa}0umxc;1;
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o MO/ABEACHHUE yYaIlMXCsl HA TOCTYIHOM JIJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATHKU U OKPY’KAOIIEr0 MUpPa, TIOHUMAHUIO MAaTEMATHKU Kak
4yacTu oOLIEH KyJIbTYphl YEJIIOBEUECTBA,

o pa3BUTUE MHTEJUIEKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEN
y4YalllMXCsl, IO3HABATEIbHOM  AKTHUBHOCTH, HCCIEAOBATEIIbCKUX  YMEHHI,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUYEHUIO MATEMATHKU;

o dopmupoBanre (QYHKIIMOHATHHOW MaTeMaTUYECKOM TPaMOTHOCTH:
YMEHUS paclO3HABaTh MATEMAaTHUYECKUE acCIEKThl B pEaJbHBIX JKU3HEHHBIX
CUTyallUsixX W TMpU M3YYEHUU [JPYIHMX YUYEOHBIX NPEIMETOB, NPOSBICHUS
3aBHCHUMOCTEN U 3aKOHOMEPHOCTEH, POpPMYIMpPOBaTh UX HA S3bIKE MaTEMaTHUKU U
co3JaBaTh MaTEMaTUYECKHE MOJEIU, NPUMEHITh OCBOCHHBIM MaTeMaTH4EeCKUI
anmapar JUisl pelIeHusl NMPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIIPETUPOBATh U
OLICHMBATh IOJy4YECHHBIE PE3YJIbTATHI.

OcHoBHBIE JHHMM coAepxaHus Kypca marematuku B 10 - l1lkmaccax
yrayOnéHHOTO ypoBHA: «UMciia U BBIYMCICHHS», «Anredpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHHs U HepaBeHCTBa»), «Hawama mMaremarnyeckoro
ananuza», «l'eomerpusi» («I'eomerpuueckue QUIyppl W HMX CBOWCTBaY,
«M3MepeHune reoMeTpuYeCKUX BEIMYUHY), «BepoaTHOCT U cTaTucTHKay. J[aHHbIE
JMHUY PA3BUBAIOTCS MapajUIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJIHA OT JPYroil, a B TECHOM KOHTaKTe MU
B3aumozeiictBun. Kpome 3T0oro, mx oObEeIMHSAET JIOTMYecKas COCTABIIAIOILAS,
TPaJMLIMOHHO MPHUCYIIAsi MATEMAaTHKE M IMPOHU3BIBAONIAS BCE MATEMaTUYECKHE
Kypchl U conepxkarenbHble JuHUU. CdopmynupoBaHHoe B DenepanbHOM
roCyapCTBEHHOM 00pa30BaTEIbHOM CTAaHJIAPTE CPEAHEro OOIIero oOpa3zoBaHUs
TpeOOBaHUE «yYMEHHUE ONEPUPOBATH MOHATHAMU: ONpEeIICHUE, aKkCuoMa, TEOpeMa,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKHU;
ymeHue (opmyaupoBaTh 00paTHOE U  MPOTHUBOIOJOXKHOE  YTBEP)KIEHUE,
IPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, UCIOIb30BATh METOJ MaTEMaTUYECKON
WHIYKIUHU; TPOBOJUTH JIOKA3aTEeNbHbIE PACCYXKJECHUS MNpPU pELlICHUW 3ajad,
OLICHMBATh JIOTUYECKYIO0 MPAaBUIBHOCTh PACCYXAEHUI» OTHOCUTCA KO BCEM
Kypcam, a (popMuUpOBaHHE JIOTUYECKUX YMEHHUI pacrlpenensercs Mo BCEM Tojam
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

3. MECTO YUYEBHOI'O ITPE/IMETA «<MATEMATHKA»
B YYEBHOM IIJIAHE

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJIapTOM CpeaHero odmero oopa3oBaHHsS MaTeMaTHKA SBISICTCS 00s3aTeIbHBIM
peMETOM Ha JTAaHHOM YpoBHE oOpaszoBaHusi. Hactosiei paboueii mporpamMmon
npeaycMaTpUBaeTCs U3yueHue yueOHoro npeamera «MaremaTiukay B paMKax TPEX
y4eOHBIX KYpPCOB: «AJreOpa U Havajia MaTEMaTHUECKOTO aHainu3a», «['eomerpus»,
«BepodaTHOCT M cTatUCTUKa». @DOpMUpOBaHME  JOTUYECKUX  YMEHUU
OCYIIECTBIISIETCS Ha MPOTSHKEHHH BCEX JIET OOydYeHHMs B cCTapuied IKose, a
AJIEMEHTHI JJOTUKHU BKIIFOYAOTCS B COAEPKAHUE BCEX HA3BAHHBIX BBHILIE KYPCOB.



B VYwuebnom mnnane Ha wusydenue wmartemaruku B 10 - 1lkmaccax Ha
yrayOaEéHHOM YPOBHE OTBOAMUTCS S YYEOHBIX YACOB B HEJENIO B TEUECHUE KAXKIOTO
rojia ooyudenusi, Bcero 408 yueOHBIX 4acoB.

4. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «<MATEMATHUKA» HA YPOBHE CPE/IHEI'O OBIIIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TPOrPAMMBI  Y4EOHOTO TMpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

['paxknaHCKOE BOCIUTAHUE:

C(hOPMUPOBAHHOCTBHIO  TPAXKIAHCKOM  TO3UIMM  OOydaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUMCKOTO OOIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHY ¥ Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaKIaHCKOW HJIEHTUYHOCTH, YBAXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCUICKONM MaTEMaTUKH, [IECHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K HCMOJb30BAHUIO DTUX JTOCTHKEHUU B JPYTUX HAyKax, TEXHOJOTHUSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOE BOCTIUTAHUE:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHUN HAYKHU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYEeCKHUE 3HAaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryisipHas puznueckas akTUBHOCTH); (PM3UYECKOTO0 COBEPIIICHCTBOBAHUS
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYIOIIO0MS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  ACATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpINaTh OCO3HAHHBIN BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
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TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMOO0Opa30BaHUI0 HAa TPOTSDKCHUH BCEW J>KM3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

OKOJOTHYeCKOe BOCTIMTAHHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOW KYJIBTYpPbl, TMOHUMAHUEM BIIHSIHHUS
COITHAJIEHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOJIHOW U COIMATLHOU
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
00JacTH OKpyXKalIehd cpeapl, IUIAHHPOBAHHWS ITOCTYIIKOB M OIICHKH UX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTUKW, IOHMMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pPa3BUTHA W 3HAYMMOCTH IS Pa3BUTHs I[MBHWIW3ALMHN; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro IpeaMeTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM VHUBEPCAbHbIMU
NO3HAGAMENbHOIMU  OCUCBUAMU,  YHUBEPCATbHIMU — KOMMYHUKAMUGHHIMU
0elcmeusAMU, YHUBEPCATLHLIMU PeZYIAMUBHBIMU OCUCTNEUAMU.

1)  Vuusepcanvuvie  noznagamensHvle  Oeticmsus,  o0becnedugarom
Gopmuposanue 6a308vIX KOSHUMUBHBIX npoyeccog obyuarowuxcsa (oceoenue
MEMO008  NO3HAHUA ~ OKPYICAIOWE20  Mupa,  NpumMeHeHue  J02UYeCKUXx,
UCCIe008amenbCKuX onepayuil, yMeHui pabomams ¢ uHgopmayuet).

ba3oBble JOTHYECKUE NEHCTBUA:

®  BBIIBJIATH 17} XapaKTEpPU30BaTh CYILIECTBEHHBIE IIPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATHIMU;
(bopMyaMpoBaTh ONpPEAEIICHUs MOHATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJlaccu(ukanmy, OCHOBaHMS I OOOOIIEHHST U  CpPaBHEHHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3a;

® BOCHPUHHMMATH, (HOPMYIUPOBATH U MPEOOPa30BbIBATH CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBUIBJIATH MAaT€MAaTHUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBA3UM U
npoTuBOpeurs B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpejaraTh
KPUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e JleJaTh BBIBOJABI C MCHOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

& TMPOBOJAUTH  CAMOCTOATENBHO  JOKA3aTeNbCTBA  MATEMAaTUYECKUX
YTBEPKJICHUM (OpsAMbIE M OT NPOTHUBHOIO), BBICTPAaWBaThb apPryMEHTALUIO,




IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CY>KICHUS U
BBIBO/IbI;

e BbIOMpaTh crnioco0 pemnieHHst yuyeOHOW 3adaun (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEUICHUs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble nccieoBaTenbCcKue IeUCTBUS:

o HCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT
no3HaHUs; (POPMYIHPOBATH BOMPOCH, (GUKCHUPYIOLIME MPOTUBOPEUNE, MpooIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

o OPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHMPOBAHHBIA  HKCIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
SIBJICHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXIYy OOBEKTaMH, SIBICHUSMHU,
IPOIIECCaMU;

o CaMOCTOSITENIbHO (D OpMYJIMPOBATH OOOOIICHUST W  BBIBOABLI IO
pe3ynpTaTaM  MPOBEACHHOTO  HAOMIOAEHWS,  HMCCIEAOBaHWs,  OILICHHWBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNI;

o IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BbIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmariueit:

° BBISBJSITH  IeUIIMTHI WHGOPMAIIMU, JaHHBIX, HEOOXOIUMBIX JIJIS
OTBETa Ha BOIPOC U JJIsI PEIICHUS 3a/1auu;
° BbIOMpaTh MHGOPMAIMIO U3 HMCTOYHMKOB Pa3JIMYHBIX THUIIOB,

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

o CTPYKTYpUpOBaTh HH(GOPMALIMIO, NPEACTaBISATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;
o OLICHUBATh  HAAEKHOCTh  MH(GOpPMAIMM 1O  CaMOCTOATEIBHO

c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvnvle  KOMMYHUKamueHvle  Oclicmeusi,  0Oecnequsarom
CPOpMUPOBAHHOCTID COYUATLHBIX HABBIKOS 00YYAIOUJUXCHL.

Obuienwue:

o BOCIPUHUMATh M (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C
YCIOBUSIMU M IICJIIMU OOIIEHHUS; SICHO, TOYHO, IPAMOTHO BBIPa)XKaTh CBOIO TOUKY
3pEHHUS] B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO X0y PEIICHUS
3aJ1a4, KOMMEHTHPOBATH MOJYUYCHHBIA PE3yJIbTaT;

. B X0Jic 00CYKJICHHUS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOi
TEMBI, TTPOOJIEMBI, pEllaeMOl 3aJjaud, BBHICKA3hIBATh WJICH, HAICJICHHBIC HA ITOUCK
PCIIICHUS; COIOCTABIIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYaCTHUKOB
Uayiora, 0OHapYXUBATh Pa3IMUUEe M CXOJICTBO IMO3WIMI; B KOPPEKTHOU (opme
(bopMyIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
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o NPENCTaBIATh  Pe3yJabTaThl pEHIeHHS  3a7aud, SKCIEPUMEHTA,
UCCIICIOBAHMSI, MPOEKTA; CaMOCTOSITENLHO BBIOMpPATh (opMar BBICTYIIICHHUS C
YUeTOM 3a/1a4 MPe3CHTAlN U 0COOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:

o NOHUMAaTh ®  WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOH U
WHIUBUIYyAIbHOW paOOTHl TIPU pPEIICHHM Yy4YeOHBIX 3a7ad4;, NPUHUMATh I1eJh
COBMECTHOM JEsTEeNbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOHN paloTHl,
pacmpenenatb BUAbl paboT, TOroBapUBaThCs, OOCYXKIaTh MPOIECC U PEe3ysbTar
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

o y4acTBOBaTh B TPYHNIOBBIX (opMax padoThl (0OCYXICHHUS, OOMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBbI» W T.II.); BBIMOJHITH CBOIO YacTh palbOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJICHAMU KOMAaHJbI; OIICHUBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

3) Vnusepcanvhvie pezynamueHble oeticmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

o COCTABJISITh IUIaH, AJITOPUTM PEIICHUsS 3a7auyd, BBIOMPATH CIOCOO
pelieHuss ¢ y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBaTh WU KOPPEKTUPOBATH BAPUAHTHI PEIICHUI € YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

o BJIQJIETh HABBIKAMHM TIO3HABATENIBbHON pEQIEKCUU KaK OCO3HAHUS
COBEPILAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB; BIIAJETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4auu;

o NpEeABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIICHUU
3aJlayu, BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JTAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

o OIICHMBATh COOTBETCTBHUE PE3YJIbTAaTa €U M YCIOBHIM, OOBICHSTH
MPUYUHBI TOCTHXKEHUSI WJIM HEJIOCTUXKEHUSI PE3yJIbTaTOB JEeATeIIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDHI

[IpeameTHbIe pE3yNbTaThl OCBOGHUA pabodeil mporpaMMbl  y4eOHOTO
npeamera «MaremaTtuka» TPEACTaBICHBI M0 ToJaM OO0ydYeHHs B paMKax
OTAEJBHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jenax HacTosmen IIporpamMel.

Pa0ouyas nporpamma y4eOHOro Kypca «AJredpa u Hayaja
MAaTeMATH4YeCKOIr0 aHAJIHM32»
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Lenu u3ydyeHusi yueGHOro Kypca

Kypc «Anrebpa u Hadaia MaTeMaTHYEeCKOTO aHaJIN3a» SIBISICTCS OJHUM M3
HambOoee 3HAYMMBIX B MPOTpaMMeE CTapIIeid IIKOJBI, TOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOCCIIEUYNBaET HWHCTPYMEHTAJIbHYI0 0a3zy I H3ydeHHUs BcCeX
€CTECTBCHHOHAYYHBIX KYpCOB, a C JIPYroill CTOPOHBI, (POPMHUPYET JIOTHUYECKOE H
abCTpakTHOE MBINUICHHE YyYaIluXCcs Ha YpOBHE, HEOOXOJUMOM ISl OCBOCHHSI
uH(POPMATUKHU, OOIIIECTBO3HAHUS, NCTOPUH, CIOBECHOCTH ¥ JIPYTUX TUCIHUIUIAH. B
pamMKax JaHHOTO Kypca YydYallhecs OBJIAJICBAIOT YHUBEPCAIBHBIM  S3BIKOM
COBpPEMEHHOW  HayKd, KoTopas (QOpMyJIHpyeT CBOM  JOCTHIKCHHS B
MaTeMaTu4ecKkoi Gopme.

Kypc anreGpsl 1 Hauan MaTeMaTHYECKOTO aHaN3a 3aKJIaJbIBA€T OCHOBY TS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TCHJCHIIMH PAa3BUTHS YKOHOMHUKU U OOIIECTBEHHOM YKU3HU, TTO3BOJIAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX I JalbHEWIIETo OOpa3oBaHMsI U B IOBCEIHEBHOU
XKU3HU. B TOke Bpems oBiazeHue aOCTPAKTHBIMU W JIOTUYECKH CTPOTMMHU
KOHCTPYKUMSIMU anreOpbl M MAaTeMaTH4YEeCKOro aHaju3a pa3BUBAET yMEHHE
HaxXOAWTb  3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HCTHMHHOCTb,  JIOKa3bIBaTh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBITIICHHUE.

B xone u3yueHusa Kypca «AiredOpa M Hayala MaTeMaTHYECKOrO aHaJIA3ay
yyamigecs:  MONydaloT  HOBBIM  OMBIT  pEIICHHWA  NPUKIAAHBIX  3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPIIPETAllud  TOJYYCHHBIX  pEIIeHH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTe B TMPHUPOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CrocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cheuuduky ydeOHOHl AesTenbHOCTH,
TpeOyromel NpoJOHKUTEIbHOW KOHIIEHTPAMM BHUMAHHUS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3yibTar.

B ocnoBe metomumku oOydeHHs anrebpe M HavajgaM MaTeMaTH4YeCKOTO
aHaln3a JEKUT ACSITEIHOCTHBIN MPUHITUT 00yYeHHUSI.

B ctpykType Kypca «Anrebpa u Hadaga MaTeMaTHYECKOTO aHATN3a» MOKHO
BBIICTIUTH  CIEAYIOIIME COJCpKATeIbHO-MEeToAnYeckne JuHun: «Yucaa u
BbIuucieHus», «DyHKIMU U Tpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOTo aHanu3a», «MHOXecTBa M JIOTUKa». Bce oCHOBHBIE
COJEP)KATEIHHO-METOANYECKHE JIMHUM HW3YYalOTCsl Ha TPOTSHKCHUH JBYX JIET
oOyueHusl B CTapllueil IIKoJie, €CTECTBEHHO JOMOJHSSA IpYT ApPyra M MOCTENEHHO
HACBILIAsICh HOBBIMU TEMaMHU M pa3zzesaMu. MOXKHO C yBEpEHHOCTbIO CKa3aTh, UTO
JaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHAET B cebe
COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUNA aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YEeCKas
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jgoruka u Ap. [lo Mepe Toro kak ydJammecs: OBIAAEBAlOT BCE OoJiee IMMMUPOKUM
MaTeMaTUYeCKUM alllapaToM, y HHUX TOCleoBaTelbHO (opMUpYyeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peaJbHOM
CUTYallUM, MPUMEHSTh 3HAHMS, TIOJyYCHHbIE MPU U3YyYEHUU Kypca, JUIsl PeleHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHON MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHUS «Yucaa U BBIUUCICHUS» 3aBepIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Imkojie. B crapmieii mikosne ocoboe BHUMAaHUE YAETSETCS
(GOpMHUPOBAHNIO HABBHIKOB PAIIMOHAIBHBIX BBHIYMCICHHUM, BKIIOUYAIONIUX B ce0s
UCIIONIb30BaHUE PA3NMUYHBIX (OPM 3alKMCH YWCIa, YMEHHE JAelaThb MNPUKHIIKY,
BEITIOJIHATh TPHOTMKEHHBIC BBIUYMCICHUS, OIICHMBATH YHCJIOBBIC BBIPAXKCHUS,
paboTaTh C MareMaTUYECKHMMH KOHCTAHTAaMHU. 3HAKOMBIE YYalllUMCS MHOXECTBA
HATypaJbHBIX, EJbIX, PAlMOHAIBHBIX M JIEUCTBUTENIBHBIX YUCE JIOMOJIHSIOTCS
MHOKECTBOM  KOMIUIEKCHBIX 4HCel. B  KaXaoM M3 53THUX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CcHeLM(HUUECKHe 3aladyd M OIEepalUu:
JICJIEHNE HAIIEJI0, ONIEPUPOBAHUE OCTATKAMHM Ha MHOXKECTBE IIEJIBIX YHUCET; 0COOBIE
CBOMCTBA pallMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEIN; apU(PMETHIECKUE OlepalIu,
a TaK)K€ M3BJICUCHUE KOPHSA HATypaJlbHOW CTENEHU HA MHOXKECTBE KOMILJIEKCHBIX
yucen. biarogaps nocinegoBaTeIbHOMY PaCIIMPEHUIO KPyTa UCTIOIb3YEMbIX YHUCEI
Y 3HAKOMCTBY C BO3MOKHOCTAMHM UX IPUMEHEHUS U1 PEIICHUS Pa3IMUHbIX 3a1a4
dbopmupyeTcss IpenCcTaBlICHUEe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJId B
MOCTPOEHUU MOJIENIEH PeasbHOr0 MHpa; IIMPOKO HCHOIB3YIOTCA 0000LIeHuEe U
KOHKpETU3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBa» PEAIM3yeTCsl Ha MPOTSHKEHHH BCETO
oOydeHMs] B CTaplieidl IIKoJe, MOCKOJbKY B Kaxaom pasaeine I[Iporpammel
IIPELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 331ad. B pesynbrare ywaniuecs
OBJIAJICBAIOT PA3IMYHBIMH METOJAMH PEIICHHS PAIMOHAIBHBIX, UPPAIMOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad, COACpKamux mnapameTpsl. [lomyueHHbIe
YMEHMSI HIMPOKO MCHOJB3YIOTCS MpPH HUCCIENOBAaHUM (YHKIUI C I[OMOIIBIO
MPOU3BOJHON, MPHU PEHICHUH TPHUKIAJAHBIX 3a/ad W 3a7ad Ha HaXOXKICHUE
HanOOJIBIITUX ¥ HAMMEHBIINX 3HaUeHUN (pyHkmu. JlanHas cogepskareabHas TUHUS
BKJIIOYAeT B ce0s Takxke (QOpMUpPOBaAHME YMEHUW BBINOJHATH PACUETHI 10
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UPpALMOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaK)Ke BBIPAXKEHHM, ColepKaIUX CTENEHU U
jgorapudmel. braronaps u3ydeHHio anreOpanyeckoro marepualia IpOUCXOJUT
JanbHeiIee pa3BUTUE aJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS YYalluXcs,
(bOpMHPYIOTCS HABBIKH JSAYKTHBHBIX PACCYXIACHUH, paOdOThI ¢ CHUMBOJILHBIMH
dbopMamu, npeacTaBIeHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U
HepaBeHCTB. AnreOpa mpennaraetr 3(QQeKTUBHBIC WHCTPYMEHTHI ISl PEIICHUS
MPAKTUYECKUX M ECTECTBEHHOHAYYHBIX 3aJ]ad, HATJIAIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAyKH.
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ConepxxarenbHo-MeToqu4eckass JHUS «DyHKIMH W TpaduKm» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YUYCHHUS Marepuarna. N3yuenune CTEIIEHHOM,
MOKa3aTeJIbHOM, JJIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMH U HepaBeHCTB. [Ipum 3TOM Oosibllloe BHUMaHUE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IONy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpadguku. Martepuan 3Toi coep KaTeIbHON JTUHUYW HAIleJICH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IO3BOJISIOIIMX BbIPAXKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OIIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHug «Hauyana maTeMaTHYeCKOrO aHalIM3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HHUX HOSBISETCS BO3MOYKHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKIMHA, ONpEAeNiaTbh MX HAWOOJBIINE W HAUMEHbIINE
3HAUEHUA, BBIYUCIATH IUIOMAAu (PUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HAWIydlllee pEeHIeHWe B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pPaclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTEMaTUKM B HayKe, TEXHUKE M MCKYCCTBE. YdallHMecs Y3HAIT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeToANYECKast TMHUSA «MHOKECTBA U JIOTHKa» BKJIOYAET B
ceOsl IJIEeMEHThl TEOpPUUM MHOXKECTB M MAaTeMaTU4eCKOW JOrMKu. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECHh KYypC IIKOJIBHON MAaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMIUA BCE Pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXXHOCTh ~ INKOJIBHUKY  TOHHUMATh  TEOPETUKO-MHOMXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKH CleAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHHUM U CJEJOBAHUE OINpeaeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
YYaIUXCS, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHUS Ha OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTHUECCKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hauanza MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYE€CKOr0 MOJAEIHMPOBAHUs, KOTOPbIE NMPHU3BaHbI CIIOCOOCTBOBATH
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(GOpMUPOBAHMIO  HABBIKOB  TOCTPOEHHUS  MOJENEH  pealbHbIX  CHUTYaluH,
UCCIJIEJOBaHMsSI ATUX MOJEJIEH C IOMOIIBIO ammapara ajreopsl 1 MaTeMaTHYECKOTO
aHaJln3a, UHTEPIIPETALMU TTOJIYYEHHBIX pe3ysbTaToB. Takue 3a7aHus BIUIETEHBI B
KaXabld U3 pa3fenoB IIporpaMMbl, MOCKOJIBKY BECh MarepHall Kypca IIUPOKO
UCIONB3YETCSl JUId PELICHUs MPUKIAIHBIX 3aaad. [lpu pemieHun peasbHbIX
IPAKTUYECKUX 3aJa4 yYalluecs pa3BUBAIOT HAOJII01aTEIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, HCIOIb30BaTh AHAJIOTUIO, 0000mIaTh U
KOHKPETH3UPOBaTh TMpobieMy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB
pELIeHMs TPUKIAIHBIX 3a/1a4 OPTaHU3YETCs B MPOLECCE U3YyUEHUs BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO aHATIN3ay.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHoMy muiany B 10 -11 knaccax um3ywaercss yuyeOHBIN Kypc
«Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAET B ce0s
CIEAYIOIINE OCHOBHBIE pa3eibl coAepkaHus: «Yucima W BBIYUCIECHUSY,
«YpaBHeHHsT M HepaBeHCTBa», «®DyHkuuu u  rpadukm», «Hauana
MaTeMaTUYECKOTO aHaIN3a», «MHOXKECTBA U JTIOTHKAY.

B VYuyebHoMm mutane Ha u3ydeHuwe yriayOJNEHHOTO Kypca aiareOpbl M Hayal
MartemaTudeckoro anHaimmsza B 10 - 11 kmaccax orBoautTcs 4 y4deOHBIX dYaca B
HEJICJII0 B TEUCHHUE Ka)XXJ0ro rojia 00y4deHus, BCEro 3a JBa rojia o0yuyeHus — He
meHee 204 yueOHBIX yaca.

Ilnanupyemsble  mpeaMeTHble  pe3yJbTaTbl  OCBOCHHUSI  padouen
NporpaMmsl Kypca (1o rogam o0y4eHmust)

OcBoeHnue yueOHOro Kypca «Anredpa u Hayajaa MaTeMaTUYECKOTO aHATIN3a
Ha YpOBHE CpEIIHEero OOIIero oOpa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC
Yucjaa v BLIYUCJICHUA
° CBoOOmHO  omepupoBaTh  IMOHATHSAMHU:  PAIMOHAIBHOE  YHCIIO,

OeckOHe4Hasi Mepuoauveckas JpoOb, MPOLEHTHI; HPPALMOHAIBHOE YHCIIO;
MHOKECTBA PAlMOHAJIbHBIX U JEHCTBUTEIBHBIX YUCEN; MOAYIb JAEHCTBUTEIHLHOTO
quCla.

o [TpumeHsTh IpoOu M MPOLEHTHI AJIA PElICHUs] MPUKIAJHbIX 337a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU.

o [TpumensaTy npuOIMKEHHBIE BBHIYUCICHUS, NpPaBUia OKPYIJICHUS,
INPUKUJKY U OLIEHKY pe3yJbTaTa BhIUUCICHUH.

o CB0OOOIHO OmNEepUpOBaTh MOHATUEM: CTENEHb C LIENBIM MOKa3aTeNeM;
UCIOJIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

o CBOOOIHO oOmepupoBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb
HaTypaJIbHOU CTEIICHHU.
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o CBOOOMHO oOmMEpPUPOBATH TMOHATHEM: CTEIEHh C PAMMOHATHLHBIM
MOKa3aTesIeM.

o CB000IHO OTIEpPUPOBATH MOHATHUSAMHU: Joraprudm ducia; 1eCATUYHBIE U
HaTypaJbHBIC JIOTapU(DMBI.

° CB0OOIHO oOmepupoBaTh TMOHSITUSIMU: CHUHYC, KOCHHYC, TaHI€HC,
KOTaHTEHC YHUCIIOBOTO apryMeHTa.

o OnepupoBaTh NOHATHUSAMH: aPKCHHYC, apKKOCHHYC M apKTaHTEHC

YUCJIOBOT'O apryMCHTA.

YpaBHeHUs U HEPABEHCTBA

o CBOOOIHO oOMEpUpPOBaTH IMOHATUSAMHU: TOXKAECTBO, YpaBHEHUE,
HEPAaBEHCTBO, PAaBHOCHIIbHBIC YPABHECHUS U YPABHEHHSI-CIICACTBHSI; PAaBHOCHIBLHBIC
HEPaBEHCTBA.

o [TpuMeHsSTh pa3TUYHbIE METOABI PEIICHUS PAIIMOHAIBHBIX U JPOOHO-
palMOHAJIbHBIX YpPaBHEHWH; NPUMEHSATh METOJl HWHTEPBAJIOB JJI1 pEIICHUs
HEPaBEHCTB.

o CBOOOJHO omepupoBaTh IMOHATHUSIMU: MHOTOYIEH OT  OJHOM
MEPEeMEHHOM; MHOTOWIEH C UENbIMH KOd(PPHUIMEHTaMU, KOPHH MHOTOYJICHA;
NPUMEHATH JIeJICHHe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u
Teopemy Buera s pemenus 3agad.

o CB0OOOHO OTIEepHPOBATh MOHATHIMH: CUCTEMAa JMHEWHBIX YpaBHEHUH,
MaTpulla, ONpEACTUTEeNb MAaTpUIbl 2 X2 W €ro TI'eOMETPUYECKUH CMBICI;
UCIIOJIb30BaTh CBOWCTBA OIpeaenuTeNs 2 X 2 Juisl BBIYMCICHHS] €ro 3HA4YeHHUS,
OPUMEHATb ONPEACTUTENN JJIi PEUIeHUs] CHUCTEMbl JIMHEWHBIX YypaBHEHUM;
MOJIEJIMPOBATh peabHbIE CUTYAIlMH C TIOMOIIbIO CUCTEMBbI JJUHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbIO MaTpUll U OIpeAeTuTENeH,
WHTEPIIPETUPOBATH MMOJYICHHBII pe3yNbTar.

o Hcnonb30oBaTh CBOMCTBA ACHCTBUN C KOPHAMHM ISl MPeoOpa3oBaHUs
BBIPAKECHHM.

o BoinonHsaTh MpeoOpa3oBaHUsl YHUCIIOBBIX BBIPAKEHUW, COJEPIKAIIUX
CTENEHU C PallMOHAIBHBIM [T0KA3aTEIEM.

o Hcnonp3oBaTh  cBOWcTBa  JiorapudmoB st mpeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAKECHUM.

o CBoOonHo ONEPUPOBATH HOHATUSMU: UppalvoOHaIbHbBIE,

MOKa3aTelibHble M JIOrapu(pMUUYECKUE YpaBHEHHUS; HAXOJIUTh HMX pEIICHUs C
ITOMOIIBI0 PABHOCWIBHBIX MEPEXO/I0B HIIM OCYIIECTBIISAS POBEPKY KOPHEH.

o [IpuMeHSATH  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (GOPMYIBI IS
npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BHIPAKCHUM.
o CB00OOIHO OTIEpUPOBATH TOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHE,

OPUMEHATh  HeoOXxoaumble  (HOPMyYJIBl  JIJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI.
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o MonenvupoBaTh peajabHBIE CUTyaIldil Ha S3BIKE alreOpbl, COCTABIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIEJIH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUUM U Tpaduku

o CB0OOOHO oOmepupoBaTh MOHATUAMH: (PYHKIHSA, CHOCOOBI 3aJaHUS
GyHKIIMM; B3aMMHO OOpaTHbIe (QYHKIMH, KOMMOO3WIMS GYHKIUM; rpadux
(GYHKIIMH; BBITIOJHATD AJIEMEHTapHbIE MpeoOpa3oBaHus rpapuKoB GyHKITHIA.

o CB0OOJHO oOMEpUpPOBATH MOHATHUSMU: OO0JACTh OMNPEACIICHUS U
MHO>KECTBO 3HaUYCHUH (QYHKITUH, HYJIN (QYHKIIUHU, POMEKYTKH 3HAKOTIOCTOSHCTBA.
o CB0OOOIHO OIEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIIUH,

NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE.

o CBOOOIHO OmNEpUPOBATH TMOHATUSAMHU: CTENEHHAs (QPYHKUUSA C
HaTypaJIbHbIM U II€JIbIM [OKa3zarejaeM, TIpaduK CTEHNEeHHOM (QYHKIMH C
HATYpaJIbHBIM U LIEJbIM IOKa3aTeseM; rpaduk KOpHs N-Oi CTENEeHU KaK (pyHKIUU
0OpaTHOMH CTENEHU C HaTypajIbHbIM ITOKA3aTEIIEM.

o OmnepupoBaTh MOHATUSMM: JIMHEHHasl, KBaJpaTU4Has U JApPOOHO-
JUHENHas (PYHKUWU; BBINOJIHATH 3JIEMEHTAPHOE MCCIEIOBAHUE U MOCTPOEHUE HX
rpauKoB.

o CBoOonHO OIepUpPOBaTh MOHSATUSMU: NoKa3areybHas u
jorapudmMuyeckas PyHKIIMU, UX CBOWCTBA W rpadUKH; UCIIOIH30BaTh UX IpaPuKu
JUISL PELLICHUS] YPABHEHHUM.

o CBoOOJHO ~ omepupoBaTh  MHOHATUAMU:  TPUTOHOMETpPHUYECKAs
OKPY>XKHOCTb,  ONpEJEJICHUE  TPUTOHOMETPUYECKHUX  (PYHKIMH  YUCIOBOTO
aprymMeHTa.

o Hcnonb3oBaTh rpaduku (PyHKUUN A UCCIEIOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

o CBoOomHO  omepwpoBaTh  MOHATUSIMH:  apudMeTHyecKas |
reoMeTpuyeckas Imporpeccus, OECKOHEUYHO YyObIBaromiass TIeoMeTpuyecKas
nporpeccusi; JIMHEMHBIA W SKCHOHEHIHUANbHBIA pocT, (opMysa CIONKHBIX
IIPOLIEHTOB; UMETH IPECTABIICHUE O KOHCTAHTE €.

o HNcnonb3oBaTh mporpeccuu i PEUICHHS  pealbHBIX  3a7ad
MPUKJIAHOTO XapaKTepa.

o CBOOOMHO OTMEpUPOBATH MOHITHSAMU: TOCIEAOBATEIIBHOCTD, CIIOCOOBI
3a7aHus MOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE 151 OTPAHUYECHHBIE

MOCJICA0BATEILHOCTH; MIOHUMATh OCHOBBI 3aPOKICHUS MaTeMaTHUISCKOTO aHaIM3a
KaK aHajim3a 0ECKOHEYHO MaJIbIX.
° CBOOOHO OmepHUpOBaTh MOHIATHIMH: HENPEPhIBHBIC (PYHKIIUU; TOUKH

paspbiBa rpaduka QyHKIUM; aCUMIITOTHI Tpaduka PyHKIIUH.
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o CBOOOIHO oOmepupoBaTh MOHATHEM: (YHKIMS, HEMpephiBHAs Ha
OTpe3Ke; MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a/1a4.

o CB0o0OOIHO OmepUpoOBaTh MOHATUAMU: TIEpBasi U BTOPasi IPOU3BOIHbBIE
byHKIIUA, KacaTelbHas K rpaduKy QyHKIIHH.

o BpluucnaTh TPOU3BOJHBIE CYMMBI, IIPOM3BENCHUSA, YAacTHOIO U
KOMITO3HIIMH JIBYX (DYHKITUI; 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (VYHKITHM.

° Hcnonb30BaTh reoOMeTpUUYECKUN U (PU3HMYECKUM CMBICIT TIPOU3BOIHOMN
JUISL PEIICHUS 3a/1a4.

MHokecTBa U JIOTUKA

o CB00OOIHO oOmEpUpOBaTh MOHATUSIMU: MHOXKECTBO, OIEpPALMU Ha
MHOKECTBaMHU.
o Hcmonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapaTr JUisl OTHCAHHS

peajbHBIX MPOIIECCOB U SBJIICHWM, MPU PEIICHUHM 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB.

o CBoOOMHO omepupoBaTh TMOHATUSAMH: OINpEICICHUE, TeopeMa,
ypaBHEHUE-CIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOrOo OOBEKTa, 10Ka3aTeNIbCTBO,
PAaBHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTRBA.

11 KJIIACC

Yucia u BIYUCTIEHUS

o CBOOOMHO oOmepupoBaTh MOHATHUAMH: HATYpAIbHOE M 1IE€JI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX W LEJNBIX YHUCEN; UCIIOIB30BaTh MPU3HAKUA JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCen ISl pEelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBxinaa.

o CB00OOJHO OMEpUPOBATH MOHATUEM OCTATKa MO MOJYJIIO; 3aMUCHIBATh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
o CB0OOIHO oOmepUpoBaTh TMOHSATUAMHU: KOMIUIEKCHOE YHCIO U

MHOXECTBO KOMILJIEKCHBIX YHCEN; TMPEACTABIsATh KOMIUIEKCHBIE YHCIIa B
anredpandeckoil U TPUTOHOMETPUYECKON (hopMe, BBIMOIHATH apu(METUUECKHE
oTepalvy ¢ HUMHU U U300pakaTh Ha KOOPIUHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA

o CBoOonHo OonepupoBaTh MOHATUSIMU: VMppaluOHAIbHEIE,
MoKa3aTejibHbIe M Jorapu@MuYecKre HEpPaBEHCTBA, HAXOJWTh WX pPEHICHUS C
MOMOILbIO PABHOCUJIBHBIX MEPEXOJIOB.

o OcyiiecTBIATh OTOOP KOpPHEH MpPH PELIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS.
o CBoOomHO ONEpPUPOBaTh MOHSATUEM TPUTOHOMETPHUUECKOE

HCPABCHCTBO, IIPUMCHSATD H€O6XOJII/IMBIG (bOpMy.HBI AJIs1 pCHICHUA OCHOBHBIX THUIIOB
TPUTOHOMCTPHUUCCKUX HCPABCHCTB.
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o CBOOOIHO oOmEepUpOBaTh MOHATHSIMH: CHUCTEMa U COBOKYIHOCTb
YPaBHEHUM W HEPABEHCTB, PAaBHOCWIBHBICE CUCTEMbl M CHUCTEMBbI-CIIEICTBUS;
HAaXOJAWUTh  PpELICHUsA CHCTEMBI 51 COBOKYIIHOCTEW  pallMOHAJIbHBIX,
UppALMOHATBHBIX, T[OKA3aTEIbHBIX M  JIOTapU(PMUUYECKUX  YpaBHEHUU W
HEPABEHCTB.

o Pemlate  panuoHanbHBIE,  UPPALMOHANBHBIC,  IIOKA3aTEJIbHBIC,
JorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COZIepIKaIle MOLYJIM U TAPAMETPBL.

o [IpumensaTy rpaduueckue METOAbI M PELICHUS YpaBHEHUH W
HEPaBEHCTB, a TAKXKE 3a7a4 C [lapamMeTpaMu.
o MoaenupoBaTh peajibHble CUTYallud Ha SI3bIKE aJreOpbl, COCTaBIAThH

BBIPDAKECHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCIIEOBaTh IIOCTPOCHHBIE MOJENIN C HCIOJIB30BAHMEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

DOyHKUMU U TpaGUuKH

o Ctrpouth  rpaduku  KOMIO3UIMU  (GYHKIUHA C  TOMOIIBIO
AJIIEMEHTAPHOTO UCCJIEOBAHMS M CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA.

o Crpouth TeoMeTpuueckue oOpas3bl ypaBHEHUNW U HEPABEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH.

o CB00OOJHO OnEepUpOBaTh MOHITUSAMU: TPAPUKH TPUTOHOMETPUUECKUX
(GyHKUIHM.

o [Ipumensate GyHKIMKA A7  MOJCIMPOBAHUS W UCCIEIOBaHUS

peaIbHBIX MPOLIECCOB.

Havana mareMaTH4ecKOro aHajau3a

o Hcnonb3oBaTh NPOM3BOAHYIO Uil HCCIENOBaHUS (YHKIUM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.

o Haxonute HauOousblllee W HauMMEHbIEE 3HAYECHUS (PYHKIUU
HENPEPBIBHOM HA OTPE3KE.

o Hcronb30BaTh MPOU3BOAHYIO Il HAXOKIECHUS HAWITYUYLIErO PELICHUS
B INPHUKJIAJHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMUYECKUX, 3aj1adax, i
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs TMpolecca, 3aJaHHOro (Gopmyioln wiu
rpadukom.

o CB0OOIHO OnepupoBaTh MOHATUSIMU: MEPBOOOpa3HAs, ONpPEACIIEHHbBIN
WHTErpajl; HaXOOUTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKIUNA UM BBIYUCIATH
uHTerpai no Gopmyne Herotona—IJleitOHuria.

o Haxonuth miomaan miockux (uryp u oOBEMBI TEN C MOMOIIBIO
VMHTETpAJIA.
o NmeTp mnpexncraBieHMEe O MATEMATHYECKOM MOJICIUPOBAHUU HA

npumepe coctapiieHus: JudepeHrnanbHbIX YpaBHEHUH.
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L4 Pematn IMPHUKIIAIHBIC 3aJadu, B TOM qucJje conaJbHO-
OKOHOMHWYCCKOI'O H (bI/ISI/I‘ICCKOI‘O XapakTepa, CpcaCTBaMu MATCMATHYCCKOTO
aHaJIn3a.

Coaep:xxanue yueOHOro kypca (mo rogamMm o0y4eHus)

10 KJIACC

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Oomepaunu HaJ MHOXECTBAMH W WX CBOMCTBA. J(MarpamMmsbl
Oiinepa-Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXXECTBEHHOIO — ammapara s
OMHUCAHUS PEAJbHBIX MPOLECCOB W SIBICHWM, MPU PEIICHUU 3aJad U3 JIPYTrux
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIEACTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

Yuciaa 1 BBIYUCTCHUSA

Panmonaneheie uncia. OObIKHOBEHHbIE U JECATHYHBIE APOOHU, MPOLEHTHI,
OecKkOHEeUHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACcied 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTENbHBIE 4Yucla. PanuoHalbHBIE W UWppALMOHAIBHBIC YHCIIA.
Apudmernueckrue onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHMCIA U ero cBoicTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ wnensiM mnokaszarenemM. bunom Heroortona. lcnons3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA; CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa jorapudma. [lecsTuyHbie M HATypajbHBIC
Jorapu(Msl.

CuHyC, KOCMHYC, TQHI'€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBbIE TIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIE YpAaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS TENIBIX U IPOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOYWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIIEHU U KOPHHU.
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HNppauunonaneHbie YPaBHEHHS. OcHoBHBIE METO/IbI pelIeHus
UppalMOHaIbHbIX YPAaBHCHUM.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METOMBI PEUICHUS MOKA3aTEIbHBIX
YPaBHCHUU.

[IpeoOpazoBanue BbIpakeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckue  ypaBHeHusi. ~ OCHOBHBIE ~ METOAbI  pEIICHUS
norapu(MUYECKUX ypaBHECHHI.
OcHoBHbIE TPUTOHOMETPUYECKUE bopMyIIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKuX ypaBHEHUN.

Pemienne cucrteM IMHEHWHBIX YypaBHEHWMH. MarTpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA; BBIYMCIICHHE €T0 3HAYEHUS, IPUMEHECHHUE ONPENECIUTENS IS PEIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHUHM. PelleHne NpUKIagHBIX 3a1ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccienoBaHue IIOCTPOCHHOM MOZJEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIICH.

ITocTpoeHne mMaTeMaTUYECKUX MOJEIEH PEAJIbHOM CHUTyallMd € IOMOILBIO
YPaBHEHUN U HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad U 3a/Jad U3 pazIU4HbIX O0JacTell HayKu U peanbHON
KU3HU.

DOyHKUMU U TpaGUuKH

@yHKIMA, cnocoObl 3anaHud (yHKUUM. B3auMHO oOpaTHbIE (YHKUHU.
Komnoszummss @yukuuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIA.

OO6nacth onpeAesneHrus 1 MHOKECTBO 3HaueHuil ¢pyHkuuu. Hynu ¢pyHkuuu.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIC U HeuU€THBIC QyHKIMU. [lepruonuueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnpinee u HauMeHblee 3Ha4eHus1 QyHKIIMA Ha IPOMEKYTKE.

Jluneitnasi, KBajpaTuyHasi W JOPOOHO-JIIMHEWHAsT (YHKIMU. DIEMEHTapHOE
UCCIJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM M LI€TbIM MTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUHA OOpaTHOM
CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIHMH, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, OINpPEAEIEHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHUMOCTH B peEaJbHBIX MPOLECCAX U SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauajna mareMaTH4eCcKOro aHajm3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMsl IOCJEIOBaTeNbHOCTENH. MeTon
MaTEeMaTHUUYECKOM WHIYKIHH. MOHOTOHHBIE u OTPAHUYECHHBIC
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IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHHMS MATEMAaTMYECKOTO aHalIu3a Kak
aHaJIn3a OECKOHEUHO MAaJIBIX.

ApudmeTnueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reoMmeTpuueckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH M€OMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Hncio e. Dopmyiia CIIOKHBIX
IPOLEHTOB. Mcronb30BaHWE MPOTPECCUU JUIsl PELICHUs pealbHBbIX —3a1ay
IIPUKJIAJTHOIO XapaKTepa.

HemnpepriBable (QyHKIIMM W uX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CpoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3aa4.

[lepBasg u BTOpas nmpou3BogHble PyHKUIMU. OnpeaeneHne, reoMeTpUuIeCKHii
U (U3MYECKUH CMBICI MPOM3BOAHOW. YpaBHEHHE KacaTelIbHOM K Trpaduky
byHKIHU.

[IpousBognele  snmeMeHTapHbIX  ¢QyHknuil.  IlpomsBogHas ~ cymwsl,
IPOU3BENIEHUS, YaCTHOTO U KOMIIO3UIIMH (PYHKIIUH.

11 KITACC

Yucua ¥ BbIYHCICHUSA

HatypaneHbie u nensie yucna. [lpuMeHeHre npu3HakoB JEIUMOCTH LIEIIBIX
yucen, HO/[ m HOK, ocratkoB mo moxymto, anroputma EBKIMIa I pemieHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uncna. AnreOpaumdeckas M TpPUTOHOMETpUYEcKass (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus: (PU3NYECKUX U T€OMETPUUECKHX 3aj1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YpPaBHEHUHW M HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  ypaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Perenre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKa3aTeNbHBIX U JIOTapU(YMHUUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbI PEUICHHS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUUIECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad W3 Pa3InyHbIX 00JacTel HAyKW W pealbHOU
YKU3HU, HTHTEPITPETALMS [TOJYYEHHBIX PE3YJIbTATOB.
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DYyHKIUU U TPaPUKH

I'paduk xommosunuu ¢yHknuii. ['eomerpuyeckue oOpasbl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IpaUKH.

I'paduueckne MeToibl pelieHUs YpaBHEHHMM W HepaBeHCTB. I 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Wcnons3zoBanne rpadukoB (YHKIMN i MCCIEIOBAHUS IIPOLIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPHU PEHICHUU 3a]a4 U3 APYTUX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana mareMaTH4ecKOro aHaJIu3a

[IpumeHeHne MpoOU3BOAHON K UCCIENOBaHUIO (DYHKIIMNA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHre HanboIbIero 1 HAMMEHbIIEro 3HaYeHU N HENPEPbIBHOM
GyHKIUU Ha OTPE3KE.

IIpuMeHeHne NPOU3BOAHON JUIsI HAXOXKJICHHsS HAWIydlIero pEIICHHs B
NPUKIAJAHBIX 3aJadax, Ui ONPEIECIEHUs] CKOPOCTH M YCKOPEHHs IIpoliecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpasHbIX. IlepBooOpasHbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TIEPBOOOPa3HBIX.

WNuTrerpan. I'eomerpuueckuin CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uaTerpana no Gopmyne Hetorona-Jleionuna.

[IpuMeHeHne HMHTErpajia JJisl HaxOXKIEHUs IUIOMA[ed TUIOCKUX (QUryp u
00BEMOB r€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuaibHbIX ypaBHEHUN. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOILIBI  AuddepeHInaIbHbIX
YPaBHEHUM.

MaTepI/IaJIbHO-TeXHI/I‘{eCKOG OCHaIlICHHE

Kabuner ecrecTBeHHOHAay4YHBIX TMpeaAMeTOB (y4ueOHbI kaOuner Ne206),
OCHAIICHHbI KOMIUIEKTAMHU HArJIAJHBIX [OCOOMH, KapT, Y4YeOHBIX MAaKEeTOB,
CHEUaTbHOTO0 000PYI0BAHHUS.

[lepeuens ocHoOBHOTO 000pya0oBaHust: KommiiekT yueonon mebenu, HoytOyk
npenojasarenss Samsung 305V5A-S06, MatepaktuBHas qocka SmartBoard SB660
(nnaronanbp 64"), wmynabTUMenuiHBIN npoekTop Acer H5382BD, cucrema
BusieokoHpepenucsazu POLYCOM HDX 7000, ayanokononku MICROLAB
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