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INOACHUTEJIBHASA 3ATINCKA

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «MATEMATHKA»

[Tpumepnas pabouast mporpaMma 1o ydeOHOMY mpeamery «MaTemaTuka» YriyOiaEHHOTO
ypoBHS s oOywaromuxcs 10—11 xmaccoB pa3paborana Ha ocHoBe DemepalbHOTO
TOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIapTa cpenHero oomero oOpa3oBaHus, ¢ Y4ETOM
COBPEMEHHBIX MMPOBBIX TPEeOOBAHUH, MNPENBABIAEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHMIO, HU
TpagulMii poccuiickoro oOpa3oBaHus. Peamuzanmuss nporpaMMbl  00eClieYMBAaET OBIAJICHUE
KJIIOYEBBIMM KOMIIETCHLUSAMH, COCTaBJSIFOILMMHU OCHOBY JUJIsl CaMOPAa3BUTUS U HENPEPHIBHOIO
0o0pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHA
JMYHOCTU 00YYarOLINXCS.

B paboueil nporpamme yuTeHbl UAEH U N0JI0KEHNS «KOHIENIMY pa3BUTHS MaTEMATHUECKOTO
obpazoBanmsi B Poccuiickoit ®eneparuu». B cooTBeTCTBMM C Ha3BaHWEM  KOHIEHIIUU
MaTeMaTH4ecKoe 0O0pa3zoBaHME JOJDKHO, B YaCTHOCTH, pelIaTh 3a/ady 0oOecreyeHus HEeO0OXOAMMOro
CTpaHe YMCIIa BBITYCKHUKOB, MaTeMaTH4ecKas OJrOTOBKAa KOTOPBIX JTIOCTATOYHA JJIsl IPOAOIIKEHHS
00pa3oBaHMsl 110 pa3IMYHBIM HANPABICHUIM, BKIIOYAs MIPENoiaBaHNe MaTeMAaTUKH, MATEMaTUYECKHe
uccieoBaHus, paboty B chepe MHPOPMALMOHHBIX TEXHOJIOTUH U JIp., a TaKKe oOecredeHus s
Ka)KJ0ro 00y4aroerocss BO3MOXKHOCTH JTOCTUXKEHUSI MaTeMaTUYECKOW MOJATOTOBKU B COOTBETCTBUU
C HeoOXOAMMBIM eMy ypoBHeM. VIMEHHO Ha peleHHe 3THUX 3aj1ad HaueneHa [Ipumepnas pabouas
IporpaMma yriryOJi€HHOTO YPOBHSL.

B snoxy mudpooit Tpanchopmanuu Becex chep ueloBEUEeCKOM AeATeNIbHOCTH HEBO3MOXKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpOIleH MaTeMaTH4eCKO# MOJTOTOBKH. JTO
Oo0yCJIOBJIEHO TeM, 4YTO B HallM JHM PACTET YHUCIO CHEUMATbHOCTEH, CBSI3aHHBIX C
HETOCPEJCTBEHHBIM IPUMEHEHHEM MaTeMaTUKU: M B cdepe SKOHOMUKH, W B OusHece, M B
TEXHOJIOTUYECKUX 00JacTsaX, M Jaxe B TyMaHUTapHbIX c¢epax. Takum o6pazom, Kpyr
o0yJaromuxcs, sl KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM NpPEAMETOM, (YyHIAMEHTOM
00pa3oBaHMsl, CYILIECTBEHHO paciiupsiercs. B Hero BXoAsT He TOJIbKO 00ydaroluecs, IIaHuPYyIoIIe
3aHUMAaTbCi TBOPUYECKOW M MCCIe0BaTeIbCKOW paboTON B 0OJIACTH MaTeMaTHKH, UH(POPMATHUKH,
(GU3MKH, PKOHOMHKH B B APYTUX 00JACTAX, HO U Te, KOMY MaTeMaTHKa Hy)KHa I UCIIOJb30BaHHS B
npogeccusx, He CBSI3aHHbIX HEMOCPEICTBEHHO C HEH.

[MpuknagHas 3HAYUMOCTH MATEMAaTHKH OOYCIOBIIEHa TeM, 4TO €€ MPEeAMETOM SBISFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYphl HALIEro MHpa: IMPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOIIECHHUS, (DYHKIMOHAJIBHBIE 3aBUCUMOCTH W KaTErOpHUH HEONpPENeI€HHOCTH, OT IMPOCTEHIINX,
YCBaWBaeMbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JJIsi pa3BUTHUS
HAayYHBIX W TEXHOJOTMYECKUX uAeH. be3 KOHKpPEeTHBhIX MaTeMaTH4eCKHX 3HAHWHM 3aTpyIHEHO
[IOHVMMAaHHUE TIPUHIUIOB YCTPONCTBA M HCIOJb30BaHUS COBPEMEHHON TEXHHUKH, BOCHPHUATHE U
UHTEpIpeTalusi pa3HooOpa3HOM COIUAIbHON, 3KOHOMHYECKOW, MOJUTHYECKOH HH(pOpMaluy,
Maio3(ppeKTUBHA  TOBCEIHEBHas  NpakTUYecKas  JesTeabHOCTh. Bo  MHorux  cdepax
npodeccuoHabHOM ~ E€ATEIbHOCTH TPEOYIOTCS yMEHMsI BBIIIOJHATH  pPacdy€Tbl, COCTaBIAThH
AJITOPUTMBI, IPUMEHSTH (POPMYIIbI, IPOBOUTH FT€OMETPUUYECKUE U3MEPEHUSI U IOCTPOCHHUS, YNTATh,
oOpa0aTeIBaTh, MHTEPHPETUPOBATH U MPEACTaBIATh MHPOPMALMIO B BHJAE TaONUL, AMArpaMM H
rpauKoOB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OnHOBpEMEHHO € paclIupeHHeM cep MPUMEHEHHUsS MAaTeMaTUKU B COBPEMEHHOM OOIIECTBE
BcEé Oosiee BaXHBIM CTAQHOBHUTCS MAaT€MaTHUYECKUH CTUJIb MBIIUICHUS, MPOSBISIOMMUICS B
olnpeieNIEHHBIX YMCTBEHHBIX HaBblKaxX. B mporecce M3ydeHHs MaTeMaTUKU B apceHal NMpPUEMOB U
METO/IOB MBIIIIJICHNSI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HHAYKIUS W JEAYKIUs,
o0oOlIeHne U KOHKpeTH3alus, aHalu3 W CHHTe3, KiIaccupuKalusg W CHUCTeMaTH3alus,
abctparupoBanue M aHajmorus. OOBEKTHl MaTeMaTHUECKHMX YMO3AKJIIOUEHUH, MpaBHiIa uX
KOHCTPYHPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTMUECKHUX IOCTPOEHHH, CIHOCOOCTBYIOT BBIPAOOTKE
yMeHus: (OpMYIHpPOBaTh, OOOCHOBBIBaTh W JOKa3bIBaTh CYXICHUSA, TeM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTWUJIb MbIIUIeHUs. Benymas ponap NpuUHAIIEKUT MaTreMaTHKe B (OPMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJIEHUSI M BOCHUTAaHMM YMEHUH JE€HCTBOBATH MO 3a/JaHHBIM
aJIrOpUTMaM, COBEPILEHCTBOBaTh HM3BECTHBIE W KOHCTPYHUpPOBaTh HOBBIE. B mporecce pemieHus
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3aJ1a4 — OCHOBBI JUIsI OpraHU3aIMK YUeOHOH AEATeNbHOCTH HA YPOKAaX MaTeMaTHKH — Pa3BUBAIOTCS
TBOPYECKAsl U IPUKJIAHAsI CTOPOHBI MBIIIIJICHUS.

OOydenue mMatemMaTuke Ja€T BO3MOXXHOCTh pa3BUBATh Y YYALIMXCS TOUYHYIO, pallMOHAIBHYIO
U MH(POPMATUBHYIO peuyb, YMEHHE OTOMpaTh Haubojiee MOIXOASAIIME S3bIKOBBIE, CUMBOJIUYECKUE,
rpaduUecKue CpeicTBa IS BBIPAXKECHUS CYXKACHUIN U HATJSITHOTO UX MPECTABICHHUS.

Heo0XxonuMbpIM KOMIIOHEHTOM OOLIed KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUM SIBISETCA
o0111ee 3HAKOMCTBO ¢ METOJIaMU MTO3HAHUS ACHCTBUTEILHOCTH, IPECTABICHUE O TIPEAMETE U METO/Ie
MaTeMaTHKH, €ro OTIMYMSIX OT METOJOB €CTECTBEHHBIX M I'yMaHUTApPHBIX HAyK, 00 OCOOEHHOCTSX
NPUMEHEHHS MaTeMaTHKH Ui peIleHUs Hay4yHbIX M MPUKIAAHBIX 3anad. TakuMm oOpazom,
MaTeMaTH4ecKkoe 00pa3oBaHue BHOCUT CBOM BKJIaJ B (hOpMUpOBaHME OOIIEH KYJIbTYPbI UEIOBEKA.

W3ydyeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETMUYECKOMY BOCHUTAHHUIO YEJIOBEKA, IIOHUMAHUIO
KpacoTbl M M3SIIECTBA MAaTEMaTHUYECKHX pPACCYXACHUH, BOCHPUATUIO T'€OMETpPUUYECKHX (opM,
YCBOEHHUIO UJIEU CUMMETPUHU.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[TpuoputeTHbIME TieNsIMU 00ydeHHst MmaTrematuke B 10—11 kmaccax Ha yriayOinéHHOM ypOBHE
IIPOJOJDKAIOT OCTaBaThCSL:

o (GopMUpOBAaHHE LEHTPAJIBHBIX MAaTEMaTUYECKUX MOHATUH (YMCIO, BEIUYMHA,
reoMeTpuueckas (urypa, mepeMeHHas, BEpPOATHOCTh, (YHKUIHWSA, NPOM3BOIHAS, HHTErpa),
o0ecrneynBaIUX PEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEeMAaTUYECKOro  00pa3oBaHMs
o0OyJaromuxcs;

o IIOJIBEICHUE y4YalIMXCs Ha JOCTYIIHOM U1 HUX YPOBHE K OCO3HAHHMIO B3aUMOCBS3U
MaTeMaTUKU M OKPYXKAIOIIEro MHpa, NOHMMAHMIO MAaTEeMAaTUKHM Kak 4acTh OOIed KyJIbTypsl
YeJI0BEYECTBA;

o pa3sBUTHE  UHTEJUIEKTyaJbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  ydammxcs,
II03HABATEJILHON AKTMBHOCTH, MCCIEN0BATEIbCKUX YMEHUN, KPUTHYHOCTU MBILUICHUS, UHTEpEca K
W3Y4YEHUIO MATEMaTHKU;

o ¢dopmupoBaHne  (GYHKUHMOHAJIBHOM  MaTeMaTUYecKOM  TIPaMOTHOCTH:  YMEHHUs
pacrno3HaBaTb MaT€MaTUYECKUE ACIEKThl B PEAJNBHBIX JXU3HEHHBIX CUTYalUsX U IPU U3yYECHUHU
IPYTUX y4eOHBIX NMPEAMETOB, IPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, POpMyIUpOBaTh UX
Ha s3BIKE MaTeMaTMKM M CO3/1aBaTb MaTEMATUYECKUE MOJEIU, IPUMEHITh OCBOCHHBIN
MaTeMaTHYeCKUI ammapar Ajsl pelleHusl MPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, HHTEPIPETUPOBATh U
OLICHUBATH MOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIC JTMHUH COJiepKaHus Kypca marematuku B 10 —11kmaccax yriryOJ€HHOTO ypOBHS:
«Yucna M BBIYMCHEHUSA», «AureOpa» («AnreOpanueckue BBIPRKEHUS», «YpaBHEHHUS W
HepaBeHCTBa»), «Hauana maTtemarnueckoro ananuza», «I'eomerpus» («I'eomerpuueckue Gurypsl u
uX CBOicTBa», «3MepeHHe TeOMEeTPHUECKUX BEIMUYUHY»), «BeposTHOCTh M cTraTUCTHKa». JlaHHbIE
JUHUM Pa3BUBAIOTCS MapajuleNIbHO, KaXkJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJIHAKO HE
HE3aBHCHMO OJHAa OT JpYro, a B TECHOM KOHTaKTe M B3aumojeicrBuu. Kpome storo, ux
00BEIMHSIET JIOTUYECKasi COCTaBISIONIasl, TPAAULIMOHHO MPUCYLIas MaTeMaTUKe M MPOHU3bIBAIOIIAs
BCE MaTeMaTH4ecKHe Kypchl M conepxkartenbHble JuHMHM. CdopmynupoanHoe B dDenepabHoM
roCcyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe CcpeaHero oomiero oOpa3zoBaHus TpeOoOBaHUE
«YMEHHME ONEPUPOBATH NOHATHAMM: OIPEACIECHUE, AaKCHOMa, TEOpeMa, CIEICTBUE, CBOMCTBO,
MIPU3HAK, J0Ka3aTeJIbCTBO, PABHOCUIbHBIE (OPMYIUPOBKH; YMEHUE (OpMYyIUpOBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KICHHUE, NMPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYeCKOM MHIYKIUH; IPOBOJUTH JOKa3aTelIbHbIE pPACCY)KIEHUs MpU pelIeHud 3ajad,
OLICHMBATh JIOTMYECKYIO IPABWIBHOCTb PpACCYXXIEHHUH» OTHOCHUTCA KO BCEM Kypcam, a
(hopMHpOBaHHE JTOTUYECKUX YMEHHUM pacnpeensercs 1o BceM rofaM o0ydeHHUsl Ha YPOBHE CPEIHETO
o011ero oopazoBaHusl.

MECTO YYEBHOI'O TIPEIMETA «<MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBerctBuum ¢ ®enepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpenHero oOmiero oOpa3oBaHUS MaTeMaTHKa SBIsSeTCS 00sA3aTeNbHBIM TMPEIMETOM Ha JIaHHOM
ypoBHe oOpa3oBanusi. Hacroseit [IpumepHoit paboueii nporpaMmoii mpeaycMaTpiuBaeTcsi H3yueHHe
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yuebHOro mnpenMera «MaremaTuka» B paMmMkKax TpEX YUeOHBIX KypcoB: «AureOpa W Havaia
MareMaThyeckoro aHanuza», «l'eomerpus», «BeposTHOCTP u cratucTHKa». POpMHpPOBaHHE
JIOTHYECKUX YMEHUH OCYILECTBIICTCS Ha MPOTSHKEHHHM BCEX JIeT OOydeHHsI B CTapIuei IiKoje, a
3JIEMEHTHI JIOTUKHU BKIIFOUAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B VYuebHOM miane Ha m3ydenwe marematuku B 10—I1lknaccax Ha yriyOia€HHOM YpOBHE
OTBOAMUTCS 8§ Y4eOHBIX YacOB B HEJENIO B TEUCHHE KaXKIOro roja odydeHus, Bcero 560 yueOHBIX
4acoB.

Temaruueckoe IIaHUPOBaHKUE YYEOHBIX KYpCOB U PEKOMEHIyeMOe pacipe/esieHne y1eOHOro
BPEMEHM Il M3YYEHHS OTAEIBHBIX TEM, IPEIJIOKEHHbIE B HACTOALIEH Hporpamme, HaJo
paccMaTtpuBaTh Kak MpPUMEpPHbIE OPUEHTHPHI B IOMOIIL COCTABUTENIO aBTOPCKOW paboueit
IIPOrpaMMbl, U HPEXKIE BCEro YUMUTEN0. ABTOp pabouell NporpamMmbl BIIPaBE YBEIWYMUTH WIIU
YMEHBIIUTh MPEJIOKEHHOE YHMCIO Y4eOHBIX YacoB Ha TEMy, YTOObI YIIIyOMTbCSI B TEMAaTHUKY,
3aMHTEPECOBABIIYI0 OOYYalOIIMXCs, WM HAMPaBUTh YCHIMS Ha MPEoNOJICHHE 3aTpyAHEHUI.
JlonmycTUMO TakKe JIOKaJbHOE IEePEPACIIPECICHUE U NIEPECTAHOBKA 3JIEMEHTOB COJEpPkKaHUS Kypca
BHYTpU JAHHOTI'O KJjlacca.

KonunuecTBo mpoBepoUYHBIX paboT (TeMaTHUYECKUN M UTOTOBBIA KOHTPOIb KaueCTBa YCBOCHUS
y4e0HOro MaTepuana) U UX THI (CaMOCTOATEIbHBIC W KOHTPOJIbHBIE PaOOTHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHUE YUUTEIIS.

Takxe yduTenb BIPABE YBEIWYUTh WIM YMEHBUIUTH YMCIO yYEOHBIX 4acOB, OTBEIEHHBIX B
[IpumepHoit paboueii mnporpamMme Ha 00001IeHHE, TOBTOPEHUE, CUCTEMATH3AIMI0 3HAHUI
oOy4aromuxcs. EMMHCTBEHHBIM, HO NPHHIMIHAIBLHO BaKHBIM KPUTEPHUEM SIBIISETCS JOCTH)KEHUE
pe3yNbTaToOB 00YUYEHUS, YKa3aHHBIX B HACTOSILEH IporpaMme.

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA YYEBHOI'O ITIPEJMETA
«MATEMATHUKA»

OcBoenne yueOHOro mnpeamera «MaTemaTHKa» JJOJDKHO OOecreduBaTh JOCTHKEHHE Ha
YPOBHE CpeIHEro o011ero oopa3oBaHus CAEAYIOUUX JUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIE pe3yabTaThl OCBOCHHS MpPOrpaMMbl y4eOHOro mnpeamera «MaremaTtukay
XapaKTepU3yIOTCSL:

['paxk1aHCKOE BOCOUTAHUE:

c(OpPMUPOBAHHOCTBIO  TPAXKJAHCKOM Mo3uLMK  oOOyyaromierocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 4JIE€HAa POCCHHMCKOro OOIEeCTBa, IMPEJICTaBIEHHUEM O MaTeMaTHMYeCKHUX OCHOBaX
(GYHKIIMOHUPOBAHMS Pa3IMUHbIX CTPYKTYp, SBJIECHUH, MPOLENyp TPakJaHCKOTO 00IIecTBa (BbIOOpHI,
OIPOCHI U Mp.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAJIBHBIMU MHCTUTYTAMU B COOTBETCTBHH C UX
GYHKIMSIMU ¥ HA3HAYCHUEM.

ITaTproTHYECKOE BOCIMTAHUE:!

c(OpPMUPOBAHHOCTHIO POCCUMCKON Tpa’kJaHCKON MIAEHTHUYHOCTH, YBAaXXEHHSI K IPOIUIOMY U
HACTOAILLEMY POCCUNCKONM MaTeMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHHSAM POCCUHCKHX
MAaT€MaTUKOB M POCCHUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAaHUIO 3THUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoja; CHOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, ITMUECKOIO IOBEJEHUS, CBSI3aHHOTO C MNPAKTHUYECKUM HPHUMEHEHUEM
JOCTUKEHUM HAyKH M JACATEIbHOCTBIO YUYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJA B IOCTPOEHHUE
YCTOWYUBOTO OYyIYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MUPY, BKJIIOUasi ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajay, pEIICHUH, pPacCyXJIEHHH; BOCHPUUMYMBOCTHIO K MATEMaTHYECKUM acCIeKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

PuU3nYeCKOe BOCIUTAHUE:




c(hOpPMUPOBAHHOCTBHIO YMEHHSI MIPUMEHSATh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECAX 3J0POBOTO
u 6e30MmacHOro oopasa KM3HHU, OTBETCTBEHHOTO OTHOILIEHHUSI K CBOEMY 3/10POBbIO (3/10pOBOE MUTAHUE,
cOamaHCHPOBAaHHBIN PEXKHUM 3aHATUN U OTHABIXA, peryJsipHas (U3HUecKas aKTUBHOCTD); (GU3UUECKOTO
COBEPIICHCTBOBAHUS MIPH 3aHATHIX CIOPTUBHO-03/I0POBUTENBHOM JEATEIBHOCTDIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K pPa3IMYHBIM
chepam mpodecCHOHANBHON JEesTETbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOH M €€ MPUIIOKECHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIM BBIOOp Oyayuieil mpodeccun U peanu3oBbIBAaTh COOCTBEHHBIE
KU3HCHHBIC TIUIAHBl; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO0 HA MPOTSHKEHUU BCEH JKU3HH; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEHICHUH
[IPaKTUYECKUX 3a]]a4 MaTEMaTUUYECKON HalpaBJIE€HHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO 3KOJOTMYECKOW KYJIbTYPbl, TOHHMAHHUEM BIUSHHUS COLHUAIBHO-
HSKOHOMHMYECKHUX TIPOLECCOB HA COCTOSHHUE TMPUPOJHOW M COLHUAIBHON Cpellbl, OCO3HAHHEM
r7100aIbHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM; OpHeHTalMell Ha IPUMEHEHNE MaTeMaTHYeCKUX
3HAHUU U1 pellieHus 3a7a4d B 00J1aCTH OKPYXKAIOLIEH cpeibl, INTAHUPOBAHUS TOCTYIIKOB U OL[EHKU UX
BO3MOJKHBIX ITOCJIEACTBUM ISl OKPYKAKOLIEH CPEJIbI.

L{eHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKH M OOIIECTBEHHOM MPAKTUKHU, MOHUMaHHEM MaTeMAaTHUYECKON HAayKdh Kak cgepbl
YeJIOBEYECKON JeATEIIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUMMOCTH JJIsl Pa3BUTUS LMBUIN3ALUY;
OBIIAJICHUEM SI3bIKOM MaTE€MaTHKU M MaTeMAaTUYECKON KYNbTYpOH Kak CpeJACTBOM IMO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO U MCCIEA0BATEIbCKYIO E€ATEIbHOCTh UHAUBUAYAIBHO U B
rpymre.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ylbTaThl OCBOEHUS MPOTrpaMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTepU3yIOTCs OBJIaJICHUEM VHUBEPCAIbHbIMU no3HasamenbHuIMU oeticmeusmu,
VHUBEPCANbHLIMU —~— KOMMYHUKAMUBHBIMU — OCliCMBUAMY, — YHUBEPCAbHLIMU — Pe2YIAMUGHbIMU
oelicmeusimu.

1)Vhusepcanvnolie nosmasamenwvhvle Oeticmeus, obecneuusaiom @opmuposanue 0a306bix
KOZHUMUBHLIX npoyeccod obyuarowuxcs (oceoenue memoo08 NOZHAHUS OKPYHCAIOWe20 Mupa,
NPUMEHEeHUe I02UYECKUX, UCCTe008AMENbCKUX ONepayull, yMeHuil pabomams ¢ ungopmayuei).

ba3oBble TOTMYECKHE IEUCTBHUS:

. BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHUECKUX O0OBEKTOB,
MOHATHI, OTHOIICHHH MEXAY MOHITUSIMH, (OPMYITUPOBATH OMpEENICHUs MOHATHI; YCTaHABIUBATh
CYLIECTBEHHBIN MPHU3HAK KiIacCU(UKAIMK, OCHOBaHMS JJii OOOOIIEHUS M CpPaBHEHHUS, KPUTEPHUH
MIPOBOJIMMOTO AHAJIN3A;

o BOCIPUHUMATh, (OPMYIUPOBATh U MPe0OpPa30BbIBATh CYKJEHUS: YTBEPAUTEIbHbIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BLISIBIISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpedHs B (akTax,
TAHHBIX, HAONIOICHUSAX U YTBEPKACHUSIX; MpejiaraTh KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

e JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOU€HHU I, YMO3aKJIFOUEHU 110 aHAJIOTUH;

# [IPOBO/IUTH CAMOCTOSTENBHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPSAMBIE U OT
MIPOTHBHOTO), BEICTPAWBATH apTyMEHTAIUIO, TPUBOIUTH TTPUMEPHI M KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

® BLIOMpATh cr1oco0 pernieHus: yueOHo! 3a7aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHMUS,
BbIOMpaTh HanboJiee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble uccie10BaTeabCKUE AEUCTBYS:




o UCTOJB30BaTh  BONPOCHI  KaK  HMCCIENOBATEIbCKHUA  MHCTPYMEHT  IO3HAHHS;
(dbopMyIHpOBaTh BONPOCH], (UKCUPYIOIIUE MPOTHUBOPEUYUE, MPOOIEMy, YCTaHABIMBATh MCKOMOE M
naHHoe, HOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIMIO, MHEHHE;

o IPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEJOBAHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SBJICHUSA, IPOILECCa, BBISBICHUIO
3aBUCHMOCTEH MEK1y 00BEKTaMH, SBICHUSIMH, ITPOIIECCAMHU;

o CaMoCTOSITeNIbHO  (hOpMYyIHpOBaTh OOOOIIEHHST ¥ BBIBOJABI IO  pe3ylbTaTam
MIPOBEICHHOTO HAOIIOJICHHUS, UCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTD IMOJYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOILEHUIH;

o IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Tpolecca, a TakXKe BbIIBUTATh
MIPE/IIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmariuei:

® BEIIBIIATH JIeUIMTH MH(POPMAIUK, TaHHBIX, HEOOXOAMMBIX JUIS OTBETa HA BOMPOC U IS
pelIeHus 3a/1a49u;

. BBIOMpaTh HMH(OpPMAIMIO M3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH HH(POPMALIHIO PA3IUYHBIX BUAOB U (POPM IpeACTaBICHNUS;

o CTPYKTYpPUPOBaTh HMH(POPMALMIO, TNPEACTaBIATh €€ B pPa3IuuHbIX (opmax,
WTIOCTPUPOBATh rpauuecKy;

. OLICHUBATh HAJE&KHOCTh HHPOPMAIMM 110 CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKGmMueHble Oelicmeus, 00ecneuusaom c@opmuposanHocns
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Oo1ienue:

° BOCIPUHUMATH U (DOPMYIHPOBATH CYXJACHUS B COOTBETCTBHH C YCIOBHUSIMH U IIENIIMU
OOIIeHHUSI; ICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUChMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a7a9i, KOMMEHTHPOBATH ITOTYYCHHBIN Pe3yibTarT;

° B Xo0lIe OOCYyXJEHHs 3aJaBaTb BOIMPOCHI IO CYHIECTBY OOCYXIaeMON TEMBI,
po0JIeMbl, peracMor 3a7a4u, BRICKA3bIBaTh UJCH, HAIICIICHHBIC HA TIOMCK PEIICHUS; COIOCTABIISATh
CBOM CYXJICHUS C CYXJIECHUSMH JIPYTUX YUYACTHUKOB JHAajora, 0OHapyKHUBATh PA3JIMUUE U CXOJCTBO
MO3UIUI; B KOPPEKTHOU (hopme HOopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

° MIPEJICTABIISITh PE3YJIBTATHI PEIICHHSI 3329, IKCIICPUMEHTA, UCCIIE0BAHUS, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (JOpMaT BBICTYIUIEHUSI C YYETOM 3ajauy IpPE3eHTAlM U OCOOEHHOCTEH
ayTUTOPHH.

CoTpyIHUYECTBO:

° MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAIBHONH pabOTHI
IpU  pEelICHHHA Y4YeOHBIX 3a/Jad; NPHHUMATh IeJIb COBMECTHOW JCSATCILHOCTH, IUIAHHPOBATH
OpraHM3alMI0 COBMECTHON pabOTHI, paclpenensTh BUIbl pabOT, JOrOBapUBAThCS, OOCYXKIATh
MIPOIIECC U Pe3yabTaT pabOThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOJICH;

° y4acTBOBaTh B TpYNMOBBIX (opmax paboTel (00CyXkIeHHs, OOMEH MHEHHIMH,
«MO3TOBBIE IITYPMBI» H T.II.); BBITIOIHATH CBOIO YacTh PaOOTHl U KOOPAMHUPOBATH CBOU JICHCTBUS C
JIPYTHMHU YJICHAMH KOMAaH/IbI; OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOMIUH MPOIYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pezynamuensie Oeiicmeus, obecneyusarom Gopmuposanue CMblCI08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHU.

Camoopranusanus:

. COCTaBJIATh IJIaH, aJITOPUTM PELICHUS 3a/1a4l, BHIOMPATh CIIOCO0 PELIEHUs ¢ y4ETOM
UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHUaHTHI PEUICHUH ¢ yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTpOJIB:




. BJIQJICTh HABBIKAMHU TI03HABATENbHON pe(IeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX MPOILIECCOB, MX PE3YyJIbTaTOB; BIAJAETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelleHus MaTeMaTUYeCcKoil 3a1a4u;

. NPEeABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUH 3a/1a4d, BHOCUTD
KOPPEKTHUBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HANJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIHM U YCIOBHUSM, OOBSCHATH MPHYUHBI
JOCTHKCHHSI WIH HEIOCTHIKEHUSI Pe3yJabTaTOB JCATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS paboyeil MporpaMMbl 10 MaTeMaTUKE MPEICTaBICHbI 110
rogaM OOy4YeHHsI B paMKaxX OTIEIbHBIX KYpPCOB B COOTBETCTBYIONIMX pas3jeliaX HaCTOSIIEH
[Iporpammel.

PABOYASA TIMPOI'PAMMA VYYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Havama MaTeMaTHYeCKOrO aHalu3a» SBISETCS OJHUM M3 Hambomee
3HAQYUMBIX B MPOrpamMMe CTaplied IIKOJbI, IMOCKOJbKY, C OJHON CTOpPOHBI, OH OO€CIeuYnBacT
MHCTPYMEHTAJIbHYIO 0a3y AJisi U3y4eHHUsS BCEX ECTECTBEHHOHAYUYHBIX KYPCOB, a C JAPYroil CTOPOHBI,
dbopMHUpyeT JIOTHYECKOe W a0CTPAKTHOE MBIIUICHUE YYalIuXcs Ha YpOBHE, HEOOXOJUMOM JUIs
ocBoeHUs1 ”HHOPMATUKHU, OOIIECTBO3HAHUSA, UCTOPHH, CJIOBECHOCTH U APYTUX AUCUMUILTUH. B pamkax
JAHHOTO Kypca ydJallMecs OBJAJCBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas
(dbopMynupyeT CBOM JOCTHKEHUS B MAaTeMaTU4YecKoi popme.

Kypc anreOppl 1 Havan MaTeMaTHYECKOIO aHalM3a 3aKJaJblBa€T OCHOBY JUISl YCIIELIHOTO
OBJIQJICHUS] 3aKOHAMU (PU3UKHU, XUMHUHU, OMOJOTUHU, MOHMMAHHUS OCHOBHBIX TEHACHIMUNA PpPa3BUTHS
SKOHOMHKH W OOIIECTBEHHOW >XKM3HH, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(POBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOIb30BaTh UX JUIsl JaibHEWIIero oOpa3oBaHHUs U B
MOBCCIHCBHON KM3HU. B TOXe Bpems oBiageHUe aOCTPaKTHBIMA W JIOTHYECKH CTPOTUMHU
KOHCTPYKUHUSMU anreOppl M MaTeMaTU4YeCKOro aHaiM3a pa3BUBAaeT YMEHHE HaXOIWTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JIOKA3bIBATh YTBEP)KICHUS C MOMOIIBI0O MHAYKIIMU U
paccyxaaTh JA€IyKTHBHO, HCIIONB30BaTh OOOOIIEHHE W KOHKpPETH3allnio, abCTparupoBaHue U
aHaJoruto, GopMUPYyeT KPeaTUBHOE U KPUTUUECKOE MBITINICHHE.

B xome wu3yueHuss kypca «AnreOpa MW Hadajga MaTeMaTHYECKOTO aHalHM3a» yualluecs
MOJIYy4alOT HOBBIM OMBIT PEIICHHUS] TMPUKIATHBIX 3a7a4, CaMOCTOSITEJIBHOTO TMOCTPOEHUS
MaTeMaTUYeCKUX MOJENEeN pealbHbIX CHUTYyalluii, WHTEpIpEeTalud MOJYYEHHBIX PEIICHHH,
3HAKOMSTCSA C MPUMEpPaMH MaTeMAaTHUUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M HCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

Kypc obnamaeT 3HaUUTETLHBIM BOCIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIA peaTn3yeTcsl Kak
yepe3 y4eOHBI MaTepual, CIOCOOCTBYIOMIMKA (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crnenuduky y4eOHOW JeATEeTbHOCTH, TPEOYIOIme MpOAOHKUTEIHPHON KOHIICHTpAlUU
BHUMAaHUs1, CAMOCTOATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJyYE€HHBIN pe3yJbTarT.

B ocHoBe meronuku 00y4deHHs anreOpe M HadajaM MaTeMaTHYeCKOrO aHajau3a JIeKUT
NesITeNIbHOCTHBIN MPUHITUI O0y4YEeHUSI.

B crpykrype kypca «Anrebpa M Hadaja MaTeMaTHYECKOrO aHajIN3a» MOXKHO BBIJEIUTH
CIeIYIOIME COJIepKaTeIbHO-MEeTOANYeCKue JMHUM: «YUucna u  BblUMCIEeHHs», «DyHKIUU HU
rpadgukny, «YpaBHeHHs] W HepaBeHCTBa», «Hawama maremarnueckoro anamuzay, «MHOXeCTBa H
noruka». Bce OCHOBHBIE COJEPKATENBbHO-METOAMYECKUE JIMHUM U3Y4arOTCsS HAa MPOTSKEHUU JBYX
JeT o0y4yeHHsl B CTapllei IIKoJe, eCTECTBEHHO AOIOJIHAS JIPYr JIpyra W MOCTENEHHO HaChIIAsCh
HOBBIMU TE€MaMU M pazjenaMu. MOXHO C YBEpPEHHOCTbIO CKa3aTh, YTO JAHHBIA KypcC SIBISETCS
WHTETPATUBHBIM, TIIOCKOJIbKY OOBEOWHSET B cele colepkaHue HECKOIbKMX MaTeMaTUYeCKHX
TUCIUIUIAH, TaKWX Kak anredpa, TPUTOHOMETpPHUS, MATEMaTHYECKHH aHaIMU3, TEOPHS MHOXKECTB,
MaTemaTtuueckas joruka u Ap. Ilo mepe Toro kak ydamiuecs: OBJIaJeBalOT BCE Oosee MIHPOKUM
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MaTeMaTHYECKUM almapaTroM, y HUX MOCIEI0BATENbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTHh MAaTE€MAaTUYECKYI0 MOJENb PEalbHOM CHTyalud, NPUMEHATh 3HAHMS, IOJIYYEHHBIE IpU
U3YYEHHH Kypca, JUIsl pelIeHUs] CaMOCTOSITEIbHO CPOPMYIHPOBAaHHONW MaTeMaTHUYECKOW 3ajgauu, a
3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOANYeCKas JUHUA «Uucna U BBIYUCICHUS» 3aBepuiaeT (GOpMHUpPOBAHUE
HABBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YMCEN, KOTOpOoe ObLIO HAa4aTO B OCHOBHOMW IKoje. B
crapimieii 1mKone ocoboe BHMMaHUE yaensercs (OPMUPOBAHMIO HABBIKOB  PallMOHAIBHBIX
BBIUHCIICHUM, BKIIOYAIOIINX B C€0s HCIOIb30BAaHUE PA3IUYHBIX (POPM 3aIIUCH YKCIIa, YMEHHE JIeaTh
MPUKHJIKY, BBITIOTHATH NPUOIMKEHHBIE BBIYUCICHUS, OLICHUBAThH YKMCIIOBBIE BRIPAKEHUS, pabOTaTh C
MaT€MaTUYEeCKUMU KOHCTAaHTaMHU. 3HAKOMbBIE Y4YAIlUMCS MHOXKECTBAa HATypalbHBIX, LENbIX,
palMoOHaJIbHBIX U JEWCTBUTEIBHBIX YHCEN JONOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX uHcel. B
KOKIOM M3 JTUX MHOXKECTB PAcCMaTPHUBAIOTCS CBOICTBEHHbIE €My crenuduueckue 3aiadu u
OlEpallMy: JIeJICHUE HAaIleNI0, ONEPHPOBAHME OCTATKAMU HAa MHOXECTBE IIENIBIX YHUCEN; O0COOBIe
CBOMCTBA pALIMOHANBHBIX W HPPALMOHANBHBIX 4HCET; apu(METHYeCKUEe OIepaluu, a TaKxKe
U3BJICYEHHE KOpHS HAaTypaJbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucen. biaronaps
MIOCJIEI0BATEIbHOMY PACIIMPEHUIO KPYyra UCIOJIb3YEMBIX YMCET U 3HAKOMCTBY C BOBMOYKHOCTSIMU HX
MIPUMEHEHHUS JUIsl PELICHUs] pa3IM4HbIX 331a4 (OPMUPYETCS IPEICTaBICHHUE O €IMHCTBE MaTEMaTUKU
KaK HayKu U €€ poju B IOCTPOCHUU MOJENIel peallbHOro MHUpa; IUPOKO HUCIIONIBb3YIOTCA 0000IIeHHe
U KOHKpETHU3aLusl.

Jluaus «YpaBHEHHS U HEPAaBEHCTBa» pEaTU3yeTcss Ha MPOTSHKEHWHM BCEro OOy4YeHHs B
CTapuiel 1IKosie, TOCKOJIbKY B KaxXIoM paszgene IIporpaMMbl mnpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 33Ja4. B pe3ynbrate ydamuecs oBIaA€BalOT PA3TUYHBIMA METOJAMU PEIICHHS
paloOHAIbHBIX, UPPALMOHAIbHBIX, MOKA3aTEJIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUM, HEPABEHCTB U CUCTEM, a TAKXKeE 3aJad, coAepKaiux napamerpsl. [lonyueHnbie ymeHus
LIMPOKO HCIIOJIb3YIOTCA IPHU UCCIEJOBAaHUM (DYHKUMN C MOMOIIBIO IPOU3BOJHON, NMPU PELICHUU
MPUKIAIHBIX 3a7ad M 33/]ad HAa HAXOXJACHHE HAMOONbIINX U HAUMEHBIIUX 3HAUYCHUN (YHKIIUH.
JlanHast conepkareibHas JUHUS BKIIOYaeT B ceOsl Takke (OPMHUPOBAHHE YMEHHM BBITIOIHATH
pacu€rel o popmysaM, mpeodpa3oBaHUs PAMOHANBHBIX, HPPALUOHATBHBIX U TPUTOHOMETPHYECKUX
BBIPQXKEHUI, a Tak)Ke BBIPAXKCHHM, COAep)KaluX cTerneHu M Jorapudmbl. braromaps uzydeHuro
anreOpanvyeckoro Marepuana IMPOUCXOAUT  JAJbHEWINEe pPa3BUTHE  AJITOPUTMHUYECKOIO U
a0CTPaKTHOTO MBIIUICHUS yyaluxcs, (GOpMUPYIOTCS HAaBBIKH JIEAYKTUBHBIX PacCyXIEHHM, paboThI ¢
CUMBOJIBHBIMH (pOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa mnpejiaraer 3((eKTUBHbIE MHCTPYMEHTBHI AJS PELICHHUS MNPAKTHUYECKUX H
€CTECTBEHHOHAYYHBIX 33/1a4, HAIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HayKH.

ConepxxaTenbHo-MeToAnYecKass JTUHUS «DPYHKUUU U TpapUKU» TECHO NeperuieTaercs ¢
JIPYTUMHU JIMHUSIMH Kypca, TIOCKOJBKY B KaKOM-TO CMBICJE 3a/1aéT MOCJIEI0BaTEIbHOCTh U3yUEHUS
Mmatepuana. l3ydeHue CTENEeHHOM, MoKa3aTeIbHOM, JIorapu(MUYecKoil M TPUTOHOMETPHUYECKUX
GyHKIMI, UX CBOWCTB M TpaUKOB, HCIOJIb30BaHWE (DYHKUIMH I pelleHus 3anad U3 JIpyrux
y4eOHBIX MPEJAMETOB U pealibHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTHYECKHUM aHaJIM30M, TaK U C
pelieHreM ypaBHEHUH M HepaBeHCTB. IIpu 3Tom Oonblioe BHUMaHHUE yAenseTrcs (OpMUPOBAHUIO
YMEHHUS BBIpaXaTh (QOpPMYyJIaMH 3aBUCUMOCTH MEXIY pa3IMYHbIMH BEIMYMHAMHU, HCCIIEA0BAThH
MOJIy4eHHbIe (YHKIMH, CTPOUTH UX Tpaduku. Marepuan 3Toil conepkaTeabHON JIMHUU HalleleH Ha
pa3BUTHE YMEHMM M HABBIKOB, IO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B
paznuuyHOil ¢dopme: aHATUTHYECKOM, Tpaduueckod u cioBecHOW. Ero wu3yueHune cmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O M KOHKpETH3allUH,
HCIIOJIb30BAaHUIO aHAJIOTHIA.

ConepxarenpHas auHMS «Hadana MaTeMaTH4eCKOro aHalIM3a» IO3BOJISIET CYIIECTBEHHO
paciIvpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPUKIAIHBIX 3a]1a4, JOCTYITHBIX IIKOJIbHUKAM, TaK KaK
y HUX TOSIBJISETCS] BO3MOXKHOCTD CTPOUTD I'paMKH CIOKHBIX (YHKUUH, ONpEAeATh UX HanOOJIbIINe
Y HauMEHBIINE 3HAYEHMs, BBIYMCIATH IUIOMATUd (UTyp U OOBEMBI Tesl, HaXOIUTh CKOPOCTH U
ycKopeHus npoueccoB. JlaHHas colepikarenbHas JIMHHMS OTKPBIBA€T HOBBIE BO3MOKHOCTH
MIOCTPOCHUSI MaTEeMaTHYEeCKUX MOJIeNed pealbHbIX CUTYyallui, MO3BOJSET HaxXOIUTh HaWIydlllee
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pelieHue B NOPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-’KOHOMUYECKHX, 3a7adax. 3HAKOMCTBO C
OCHOBAaMHM MAaTE€MaTUYECKOT0 aHaliW3a CIIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (HopMabHO-
JIOTUYECKOTO M KPEaTHMBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUH paclo3HAaBaTh MPOSBICHUS
3aKOHOB MATE€MAaTHMKHW B HAayKe, TEXHUKE M HCKYCCTBE. Y4alllMecs Y3HAIT O BBIIAIOIIUXCA
pe3ylbTaTax, MOJyYeHHBIX B X0/ Pa3BUTUS MATEMATHKU KaK HAyKH, U 00 UX aBTOpax.

CopnepxarenpHO-MeTOAUYECKas JIMHUA «MHOXKeCTBa U JIOTMKa» BKJIIOYAET B ceOs JIEMEHTHI
TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTUKHU. TeOopeTUKO-MHOKECTBEHHBIC MPEACTABICHUS
MIPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTeMaTUKU U TMpeAiaraloT HamOojee YHHBEpPCaIbHBIN S3BIK,
OOBEIMHSIONMIUKA BCE pasfeibl MaTeMaTHKH U € TPWIOKEHUH, OHHM CBS3BIBAIOT pPa3HBIC
MaTeMaTUYeCKUe JUCUUIUIMHBI U HX MPUIIOKEHHS B eauHoe 1nenoe. [losromy BaxkHO [aTh
BO3MO’KHOCTh IIKOJBHUKY IOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHUKU
1 UCIOJIb30BaTh €ro ISl BEIPAXKEHHS CBOUX MbICIEH. [[pyruM BaKHbIM IPU3HAKOM MAaTEMAaTHUKHU Kak
HAyKH CJIeIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHUU U CJIEIOBAHUE ONPEACTEHHBIM
MpaBUjaM IOCTPOECHUS JI0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAMHM MAaTE€MaTUYeCKOW JIOTHMKU
CIOCOOCTBYET pPa3BUTHUIO JIOTHYECKOTO MBIIUICHUS YYallUXCs, IO3BOJISET UM CTPOHUTH CBOH
paccyX/IeHHUs Ha OCHOBE JIOTHYECKUX MPaBUi, (OpMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.

B kypce «Anrebpa u Hayaja MaTeMaTUYECKOrO aHAJINW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJEIUPOBaHHUsS, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATh ()OPMUPOBAHUIO HABBIKOB
MMOCTPOCHUSI MOJEJICH PEAIbHBIX CUTYyallud, MCCIEJOBAHUS ITHX MOJENEH C IMOMOIIBIO ammapara
anreOppl 1 MATEMAaTHMYECKOTO aHajlK3a, MHTEPIIPETAllUU MOTYYSHHBIX Pe3ylIbTaToB. Takue 3adaHus
BIUIETEHBI B KaXIbli W3 pazzaenoB I[IporpamMmbl, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
WCIIONB3YETCS NJIsl PELICHMs] NMPUKIAIHbIX 3anad. [lpu pelieHun peanbHbIX MPAKTUYECKUX 3a7ad
ydaiecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMCHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIIONIb30BaTh AHAJIOTHIO, 0000IIaTh ¥ KOHKPETH3UPOBaTh Mmpobiemy. [lesTenbHOCTh 110
(OpPMUPOBAHHUIO HABBIKOB PEHICHHS MPHUKJIAMHBIX 3a7ad OPraHU3YyeTCs B MPOIECCEe M3YUCHUsS BCEX
TeM Kypca «AnreOpa 1 Hayalla MaTeMaTUYECKOT0 aHaIIu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yue6HOoMy iany B 10 —11 kiaccax usyuaercs yueOHbIH Kypc «AsreOpa u Hadana
MaTEMaTHUYeCKOr0 aHajin3a», KOTOpbIM BKIOYaeT B ce0s CIEAYIOIUE OCHOBHBIE pa3zeiibl
cogepkanus: «YHucna W BBIYUCIEHUS», «YPAaBHEHUS U HEPaBEHCTBa», «PyHKUMH U Tpadukm»,
«Hauana MmaTemaTrueckoro aHanusa», «MHOXKeCTBa U JIOTHKa.

B YyeOHoM miiaHe Ha u3yudeHHe yriIyOJIEHHOTO Kypca airedpbl M Hayal MaTeMaTHYecKOTro
aHanmm3a B 10—11 kmaccax oTBoauTcsi He MeHee 4 yd4eOHBIX 4acOB B HEJENIO B TEUCHHE KaXKIOTO
roga oOy4yeHwus, BCEro 3a JiBa rojia ooyyeHus — He MeHee 280 yueOHbIX 4acoB.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA PABOYEN
IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHMUSA)

OcBoenue y4yeOHOro Kypca «Asredpa W Hayajga MaTeMaTUYECKOTO aHaIM3a» Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUS JIOKHO OOecledMBaTh JOCTHXKEHHE CIEAYIOUIMX MpeAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 xkiaace
Yucya 1 BbIYUCTCHUA
° CBoOOIHO  omepupoBaTh  MOHSATHUSMHU:  paIlMOHAJIbHOE  YHUCIO, OECKOHEeuHas

nepuoanyYecKkas ApoOb, TPOLEHTHI; HWPPANMOHATBLHOE YHCIIO; MHOXECTBA pPAIMOHAIBHBIX U
JEWCTBUTEIBHBIX YUCEN; MOYJIb IEMCTBUTEIIBHOTO YUCIIA.

° [IpuMmeHsITh IpOOM ¥ TMPOLEHTHI ISl PEIICHUS MPHUKIAIHBIX 3a7a4 W3 Pa3InuHBIX
OTpacieil 3HaHUW U peabHON KU3HMU.

° [TpumensITh TPUOTMKEHHBIE BEIUMCICHHUS, TIPABIIIA OKPYTJICHUS, TIPUKHUJIKY U OLICHKY
pe3yJibTaTta BBIYMCIEHUMN.

° CBoOOAHO OmEepUpOBaTh MOHSATHEM: CTETNIEHb C IIEJIBIM ITOKa3aTeIeM; HCIIO0Ih30BaTh
MOAXOAAIIYI0 (OpMY 3amMuCH ACHCTBUTEIBHBIX YHCEN JJIsl PEIICHUS MPaKTUYECKHX 3aaad |
MPECTaBICHUS JaHHBIX.



o CB000/IHO OnIepUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATypalIbHON CTEIICHH.

° CBOGOI[HO ONCprUpOBaTh NOHATUECM: CTCIICHD C pallMOHAJIbHBIM ITOKA3aTCJIICM.

° CB000HO ONEpUpOBaTh MOHATHAMU: JOTapuU(pM UYUCIIA; AECATUYHbIC U HATYpaJbHBIE
Jorapu(pMBl.

o CB00OHO ONEPUPOBATH MOHIATUSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa.

o OnepupoBaTh TOHATHSAMH: APKCHHYC, AapKKOCHHYC M apKTAaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUSs] U HEPABEHCTBA

o CBOOOJHO OmNEpUPOBATh TOHATUSAMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCWIIbHBIEC YPaBHEHHUS M YPaBHEHUSI-CIICACTBUS; pAaBHOCHIIbHBIC HEPABEHCTBA.

. [TpuMeHSATh pa3nuYHbIe METOABI PEIICHHS PAlMOHAIBHBIX M JIPOOHO-pAllMOHATBHBIX
ypaBHeHI/II;'I; MNPUMCHATH MCTOA MHTCPBAJIOB JIsI pCIICHUA HCPABCHCTB.

o CB00OOJHO OmepHpOBaTh MOHATHAMHU: MHOTOWICH OT OJHOW NEepeMEHHOI; MHOTOWIEH

C 1enbIMH K03 puIIeHTaMu, KOPHU MHOTOYJICHA; IPUMEHSTH JeJIEHUE MHOTOWIEHA HA MHOTOUIEH C
octatkoMm, Teopemy besy u Teopemy Buera juist pemenus 3aaau.

o CB0oOOIHO oOmepupoBaTh MOHSATHSAMHU: CHCTeMa JIMHEHHBIX YpaBHEHUU, MaTpula,
ONpeAENUTEeNIb MATPUIBl 2 X2 U €ro TreOMETPUYECKHI CMBICH, UCIOJIb30BaTh CBOICTBa
ompenenuTeNnst 2 X 2 1y BBIUMCICHUS €r0 3HAYEHUs, MPUMEHSTH ONPEIACIUTENH IS pPelIeHUs
CUCTEMbl JIMHEHHBIX ypaBHEHHUH; MOJIEIUPOBATh pealbHbIE CUTYyallUM C TOMOUIBIO CHCTEMBI
JUHEWHBIX YpPaBHEHUU, UCCIIEA0BATh MOCTPOCHHBIC MOJIEIH C MIOMOIIBI0O MATPHUIL U ONIPEICTUTENCH,
UHTEPIPETUPOBATH MOJTYYCHHBIN pe3yibTar.

. Hcnonb3oBath cBOICTBA IEHCTBUI C KOPHAMU JAJIsl IPEOOPA30BaHUS BBIPAKEHUM.

. BoinonHATe 1peoOpa3oBaHMsl YKCIOBBIX BBIPAXKEHUM, COAEpIKALUMX CTENEHU C
palMOHAIBHBIM ITI0KA3aTEJIEM.

o Hcnonb3oBate cBoiicTBa JorapupmoB JUisl IpeoOpa3oBaHUS JIOrapUPMHUUECKUX
BBIPa)KCHU.

o CBoOosHO  omepupoBaTh MOHATHAMM: HUpPPALMOHAJBbHBIC, IIOKa3aTeJbHbIE U

JorapuMUUECKUe YpaBHEHUS; HAXOIUTh UX PEIICHHUS C MOMOLIbI0 PAaBHOCUIIBHBIX IEPEX0/I0B WU
OCYILIECTBIISAS IPOBEPKY KOPHEH.

o IIpuMeHATH OCHOBHBIE TpPUTOHOMETpHUUYECKHE (opMynbl [uid Ipeodpa3zoBaHUs
TPUTOHOMETPUYECKHUX BBIPAXKECHHUM.

o CB00OOJHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE; MPUMEHATH
HeoOxouMble (YOPMYIIBI IJIsl PELLICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.

o MogenupoBaTh peajibHble CUTYallUM Ha sI3bIKE ajareOpbl, COCTaBIATH BBIPAKEHMS,
YPAaBHEHHUs, HEpPAaBEHCTBA 10 YCJIOBHIO 3aJayd, HCCIEN0BaThb IIOCTPOCHHBIE MOJENU C
UCIOJIb30BAHUEM allllapaTa ajareopsl.

DOyHKIUH U rPpapuKu

. CB00OHO OnepupoBaTh NOHATUAMU: PYHKIIMS, CIOCOOBI 33AaHUSI (PYHKIIMH; B3aUMHO
oOparHble (YHKIMH, KOMOO3UIUSA (yHKUMN; rpa@uKk QYHKIMM; BBINOJHATH SJEMEHTapHBIE
npeoOpa3oBaHus TpapuKoB (HYHKIHMH.

o CB00OJHO OmEepUpOBaTh MOHIATUSIMH: O0JIACTh ONPENEICHNUS U MHOXECTBO 3HAUYECHUN
GbyHKIMHU, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.
o CB00OHO onepupoBaTh MOHATHAMH: YETHBIE U HEUYETHbIE (DYHKIIMH, IEPUOANYECKUE

(GYHKIIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U MUHUMYMbI (DYHKIIMU, HAanOoIbIlIee
Y HauMeHbIllee 3HaueHne (YHKIIMU Ha TPOMEXYTKE.

o CB00OJHO OTNEepUpoBaTh MOHITUSIMU: CTENEHHAs (PYHKIMS C HATYpaJbHBIM U LEIbIM
MoKasaresiem, rpauk CTeneHHON (YHKIMHM C HAaTypalbHBIM U LENbIM IOKa3aTesieM; rpaduk KOpHsS
N-oii cTeneHu Kak GyHKIUN 0OpaTHOM CTENEeHU C HaTypallbHBIM MOKA3aTeIeM.

o OnepupoBaTh MOHATUSAMM: JHHEWHas, KBaJpaTUyHas U ApoOHO-TUHEHHas QyHKUNU;
BBITIOJTHATH 3JIEMEHTApHOE UCCIIeI0BaHUE U TOCTPOCHUE UX IPAPHUKOB.
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o CB00OOHO OmNEepHUpOBaTh MOHATUSAMHU: TOKa3aTeNbHas U Jorapumuueckas (yHKINH,
UX CBOMCTBA M rpa)uKu; UCIIONb30BaTh UX IPa(UKU IS peIIeHUs] ypaBHEHUI.

. CBoOOgHO ~ omepupoBaTh  MOHATUSIMH:  TPUTOHOMETPHYECKas  OKPYXKHOCTb,
orpezieNieHue TPUTOHOMETPUUECKHUX (DYHKIUI YHMCIOBOTO apryMEeHTa.
. Ncnonb3oBate rpaduku GyHKIMIA TSI KCCIIEAOBAHUS MTPOIECCOB U 3aBUCUMOCTEH Tpu

pelieHnH 3aJad U3 JAPYrHX y4eOHBIX NPEJAMETOB W pPEANTbHOM JKU3HH; BBIpaXaTb (opMynamu
3aBUCUMOCTH MEX1Y BEJIMYMHAMU.

Hayana maTreMaTH4ecKOro aHajIu3a

. CBoOogHO  omepupoBaTh MOHATHSAMHU: apudmeTudyeckas M reoMeTpuyeckas
mporpeccusi, OECKOHEYHO  YOBbIBalIlas  IeOMETpUYecKas  MIporpeccusi;  JUHEHHBIH U
HKCHOHEHIMATIBHBIN POCT, HopMysia CI0KHBIX MPOLEHTOB; UIMETh MPECTABICHUE O KOHCTAHTE e.

. Hcnonbs30BaTh Nporpeccuu Uisl pelieHus: pealibHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

. CB0oOOHO oOmNEepUpoBaTh MOHATUSMH: MOCJIEIOBATEIBHOCTh, CIIOCOOBI 3aaHus
IIOCJIEI0BATEIIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIIEOBATEIbHOCTH; IIOHMMAaTb OCHOBBI
3apO’KJICHUS MAaTEeMaTHYECKOro aHajan3a Kak aHajan3a 0ECKOHEYHO MaJlbIX.

o CB00OOHO oOmMEepUpOBaTh MOHATHSAMH: HENpEpbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIUN; ACHMOTOTHI Tpaduka GyHKIIH.

o CB00OoHO onepupoBaTh MOHATHEM: (YHKIHS, HETPEphIBHAS HA OTPE3KE; MPUMEHSTh
CBOWCTBA HENPEPBIBHBIX (PYHKIUI U1 peleHus 3aay.

o CBoOOsHO oOmEepupoBaTh MOHATHUSMH: TIepBasi W BTOpask MPOU3BOJIHBIC (DYHKIIHH,
KacaTenbHast K rpaduKy QyHKIUH.

o BbrluncnsaTe IPOU3BOIHBIE CYMMBI, ITPOU3BEACHMSI, YAaCTHOIO M KOMIIO3HMLIMU [BYX
(GyHKUMH; 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (YHKIUH.

. Hcnonp30BaTh reoMEeTpUUECKUd U (PU3UYECKUM CMBICI NPOU3BOAHON AJIs pEIlEeHUs
3a1a4.

MuoxecTBa H JIOTHKA

o CB000IHO ONIEpUPOBATh MOHATUSMH: MHOKECTBO, ONIEPAIIH HA/I MHOXKECTBAMHU.

o Hcnonp30BaTh  TEOPETUKO-MHOMKECTBEHHBIM —ammapaTr il OIUCAaHUS PEalIbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 3aJjau U3 APYTUX YUeOHBIX IPEIMETOB.

o CB00OHO OrEepUpOBaTh MOHIATUIMU: ONpEAENICHUE, TEOPEMA, YpaBHEHHE-CIEACTBHE,

CBOMCTBO MaTeMaTUYECKOT0 O0BEKTA, T0OKA3aTENbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

11 kaace

Yuciia 1 BbIYUCICHUA

. CB0OOOJHO oOmepupoBaTh NOHSTUSMU: HATypaJlbHOE M LEJ0€ YHCIO, MHOXKECTBa
HATypaJIbHBIX M IEJbIX YHCEJ; MCIO0JIb30BaTh MpHU3HAKU JenuMmocTtd nenbix yucen, HOJA u HOK
HaTypaJIbHBIX YMCEN JJIs PEIICHM 3a]a4, IPUMEHATh aAroput™ EBKinaa.

o CB0OOIHO omepupoBaTh MOHSATHEM OCTaTKa MO MOAYJIO; 3alUCBhIBaTh HATypalbHbIE
quclia B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
o CBoOosHO  omepupoBaTh MOHATUSAMM: KOMIUJIEKCHOE YHCIO W MHOXECTBO

KOMIUIEKCHBIX ~ YHCeNl;  NpPEeACTaBIsATh  KOMIUIEKCHblE  4Hciaa B anreOpandeckoil
TPUTOHOMETPUYECKON (hopMe, BBIIOJIHATh apU(PMETHUECKHE ONEepalid ¢ HUMU U H300pakaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH.

YpaBHeHHUsI M HEpaBEHCTBA

o CBoOosHO  omepupoBaTh MOHATHAMM: HUpPpallMOHAJbHBIE, IOKa3aTeJbHBIE U
JorapugMuUecKie HepaBeHCTBA; HAXOAUTh UX PEIIEHHUs C TOMOIIbIO PABHOCUIIbHBIX IEPEXOJIOB.

o OcymecTBiATh 0TOOP KOPHEH NMpH perieHUH TPUTOHOMETPUYECKOTO YpaBHEHHUSI.

o CB00O/HO OINEpUpPOBATH MOHITUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; NMPUMEHATH
HE00XoAuMBbIe (POPMYITBI IS peIIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

o CB0oOOJHO oOmepupoBaTh MOHATUSMHU: CHUCTEMa M COBOKYMHOCTh YypaBHEHUH U

HCPaBCHCTB, PaBHOCWJIIBHBIC CHCTCMBbI M CHUCTEMBI-CIICACTBHA, HAXOAWUTH PEHICHUA CHCTEMbI H
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COBOKYITHOCTEH paliMOHAIbHBIX, UPPALMOHANBHBIX, TOKA3aTEbHBIX U JOTapU(PMHUECKUX YpaBHEHUN
Y HEPABEHCTB.

. Pemate panmoHanbHble, HppalMOHAIbHBIC, TOKa3aTENbHbIC, JOrapu(pMHUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COEPKAILINE MOLYJIN U ITapaMeTPBI.

o ITpumensaTh rpaduueckue METObl JUIsl PElIeHUs] YPaBHEHUH U HEPABEHCTB, a TAK¥Ke
3aJ1a4 ¢ IapaMeTpaMH.

o MogenupoBaTh pealibHbIE CUTYallMH Ha SI3bIKE aiureOphbl, COCTABIATH BBIPAKCHHS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBMIO 33J1a4H, UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM allnapaTa aireopsl, MHTEPIPETUPOBATh ITOJIyYE€HHBIN pe3yIbTar.

DOyHKUUH U rPpadpuKu

o Crpoutb rpaduky KOMIO3UIMH QYHKIUI C TOMOIIBIO 3JIEMEHTAPHOI'O UCCIIEA0BAHUS
Y CBOMCTB KOMIIO3HUITUH ABYX ()YHKIIHIA.

o Crtpoutb reomerpuuyeckue OoOpa3bl ypaBHEHHH M HEPaBEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH.

o CB000IHO ONIEpUPOBATH MOHATUSAMU: TPAPUKHA TPUTOHOMETPUIECKUX (PYHKIIUI.

o [TpumMeHsATh PYHKIUH I MOJCIMPOBAHUS U UCCIIEIOBAHUS PEATHHBIX MIPOIIECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

o Vcnonb30BaTek MPOU3BOAHYIO JJIS UCCIEAOBAaHUS (YHKIMH Ha MOHOTOHHOCTh U
KCTPEMYMBI.

o HaxoauTe Hanbospliee 1 HaMMEHbIIIee 3HaYeHUS (PYHKIIMN HEPEPHIBHOW Ha OTPE3KE.

o Hcnonp30BaTh TPOU3BOIHYIO IS HAXO0XKICHHS HAWITYYIIETO PEIICHUS B TPUKIIATHBIX,

B TOM YHCJIC COIMAIbHO-3KOHOMHUYECKHX, 3ajadax, ISl OINPEICICHHS CKOPOCTH W YCKOPCHHS
nporiecca, 3aIaHHOTO (OPMYIIOH UK rpaduKoOM.

° CBOOOJTHO oOIEepUpOBaTh MOHITHSIMH: TIEpPBOOOpa3Has, OMPEICIEHHBIM WHTErpal,
HaXOJUTh IEPBOOOPA3HBIE JJEMEHTAPHBIX (QYHKIMH W BBIUUCISATH HWHTETpal Mmoo Qopmylie
Herorona—JleitOHuma.

o HaxomuTh miomaay miockux Guryp u 00bEMBI TEJ C ITOMOIIBI0 HHTETpaa.

o Wwmetp npencraBiieHHe 0 MAaTEMaTHYECKOM MOJICITUPOBAHUU HA IPUMEPE COCTABJICHUS
g depeHIaTbHBIX YPaBHEHUH.

o Pemarp mnpuknagHple 3adadd, B TOM YHCIE COIMUAITBHO-I)KOHOMHYECKOTO H

(U3M4ECKOro Xapakrepa, CpeICTBaMU MaTEMaTUYECKOIO aHaIu3a.

COJAEP/)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
10 kmacce

Yuciia 1 BBIYUCICHUSA

Panmonanehele uncna. OOBIKHOBEHHbIE U JIECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue pobu. IlpuMenenue apobei U MPOLEHTOB Ul pElIeHMs MPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U peaIbHOMN JKU3HU.

JeiictButenpHble uucia. PanuoHanpHble W UppalUOHANbHBIE 4YHcha. Apudmernyeckue
ONEepallMi ¢ JACUCTBUTENBbHBIMU YUCIaMU. MOAyinb AEUCTBUTENBHOIO YHCIA W €ro CBOMCTBA.
[TpuOnm:xEHHbBIE BBIYUCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUKA U OLIEHKA Pe3yJIbTaTa BIYMCIECHUH.

Crenenp ¢ nensiM nokaszareneM. bunom Herotona. Mcmonb3oBanue moaxopasimieil (opmbl
3aIMCH IEUCTBUTENBHBIX YHCEI U pEHIEHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHb C palMOHAJIBHBIM IIOKa3aTelleM W €€ CBOWCTBA; CTENEHb C JEHCTBHUTEIBHBIM
[I0Ka3aTeNeM.

Jlorapudm yucna. CpoiicTBa norapudma. /lecsiTuunbie U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC H
apKTaHI'€HC YHCIOBOIrO apryMeHTa.

YpaBHeHus M HEpABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCHUIIBHBIE YpaBHEHUS U YPaBHEHUS-CIIEACTBY. HepaBeHCTBO, pellieHne HEPaBEHCTBA.
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OCHOBHBIE METOJIbl PEIICHUS IENbIX U IpOOHO-pallMOHATIBHBIX YPaBHEHUI M HEPaBEHCTB.
MHorowieHsl OT OJHOW MepeMeHHOH. JlelleHne MHOro4JieHa Ha MHOTOWIEH C OCTaTKkoM. Teopema
be3y. MHorounens! ¢ neisiMu kosddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIICHH U KOPHH.

WppanuonaneHble ypaBHeHUs. OCHOBHBIE METO/BI PELICHUS UPPALlMOHAIbHBIX YPAaBHEHUH.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BEIpAKEHUMN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/bI PELICHUS JIOTAPU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE ~TpUTOHOMETpUYeckue Qopmynsl. [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpaXKE€HU. Pelnienne TpuroHoMeTpuuecKux ypaBHEHUM.

Pemienne cucteM JMHEHHBIX YpaBHEHHMHW. Marpuna CHUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUECKUN CMBICII U CBOMCTBA; BBIYUCICHUE €TI0 3HAYEHUS,
IIPUMEHEHUE OIPENEIUTENS Ul PELICHUS] CUCTEMbI JMHEHHBIX ypaBHEHUN. Perienue npukiaaHbIx
3aa4 C TIOMOIIBIO CHCTEMBbl JIMHEHMHBIX ypaBHEHUHM. lccnenoBaHue MOCTPOCHHOM MOJEIN C
IIOMOUIBIO0 MATPHUIL U OIIPENETUTEINEH.

[locTpoeHrne MaTeMaTHYeCKHX MOJENICH pPEaJbHOW CUTyallMd C IOMOINbI) YpPaBHEHHH H
HepaBeHCTB. [IprMeHeHue ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3ajad U 3ajay U3
pa3IMyYHbIX 00JacTel HAyKH U peasbHOM JKU3HH.

DyHKIUHA U IPadUKH

OyHkIMsA, crnocoObl 3amanus QyHkuuu. B3aumHo oOpatHbie ¢(yHkuuu. Kommosumms
¢bynkuuid. ['paduk pyHkmm. DnemeHTapHbIe TPeoOpazoBaHus rpaduKoB (PyHKITHIA.

Ob6nacte ompeneneHuss 1 MHOXeCTBO 3HadeHHi (yHkumu. Hymu dynxuuu. [IpomexyTku
3HaKonocTossHCTBa. YérHpie W Heu€rHble (QyHKumu. I[lepmoamyeckne ¢ynkmun. [IpomexyTku
MOHOTOHHOCTH (QYHKIIMH. MakCUMyMbl M MHHUMYMbl (QyHkuuu. Hambombiiee W HauMeHbllee
3HaueHUs QYHKIMHU Ha IPOMEXKYTKE.

Jluneitnasi, kBagpaTuyHas ¥ APOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTapHOE HCCIEeOBAaHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHass (QyHKIMS C HATypalbHBIM W IIeTbIM ToKkaszaresneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0if cTemeHH Kak (YHKIMM OOpaTHOM CTENeHUW C HaTypalbHBIM
[IOKA3aTEeJIEM.

[Toka3zarenbHas u sorapudmuyeckas (yHKLIUU, UX CBOHCTBa M Tpaduku. Vcrnonb3oBaHue
rpadukoB PYHKUINN U1 pellIeHUs] ypaBHEHUH.

TpuroHomerpuyeckas  OKPY)XKHOCTb,  ONpEAETICHHE  TPUTOHOMETPUYECKHX  (DyHKIMHA
YHCIIOBOTO apryMeHTa.

OyHKIMOHANbHbBIE 3aBUCHMOCTH B PEalbHBbIX MpolleccaXx U sBICHUAX. |'paduku peanbHbBIX
3aBUCHMOCTEHN.

Havana maTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBLI 3aJaHMs IOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYECKOH
UHAYKIMM. MOHOTOHHBIE M OrpaHMYEHHBIE IOCJIENOBATEIBHOCTU. JCTOpHS BO3HMKHOBEHMS
MaTeMaTHYECKOIo aHaJIn3a KaK aHalln3a OECKOHEYHO MaJbIX.

Apudmerndeckas 1 reoMeTpudeckas nporpeccuu. beckoHedHo yObIBarolias reoMeTpuiecKkas
nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOMIEH T€OMETpUYECKOW mporpeccun. JIMHEHHBIN U
SKCIIOHEHIMAIBHBIA pocT. Uncino e. @opmyna CI0XKHBIX MPOLEHTOB. Vcrosib30BaHHE NMPOrpeccuu
JUIS pellieHusl peajbHBIX 3a7ad MPUKIIaJHOTO XapaKTepa.

HenpepoiBable ¢pyHKIMK U X cBoiicTBa. Touku pa3pbiBa. ACUMOTOTH IpapUKOB (PYHKIHI.
CpoiicTBa (DyHKIMH HENpephIBHBIX Ha OTpe3ke. MeToj HMHTEpBAJOB JUIsl PELIECHUS HEPAaBEHCTB.
[TpumMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIMHN /IS peIieHHs 3a/1a4.

[lepBass u BTOpas mpom3BoAHbIe (PyHKIMU. OnpeneneHrne, TEOMETPUISCKUA U (PU3UUECKHA
CMBICJI IPOU3BOTHON. YpaBHEHHE KacaTelbHOM K rpaduky QyHKIUH.

[TpousBoaHbie dneMeHTapHbIX QyHKIMHA. [Ipon3BoaHast CyMMBbI, TPOU3BEACHUS, YaCTHOTO U
KOMIIO3ULIMU (PYHKIIUH.

MHoxkecTBa M JIOTHKA
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MHoecTBO, onepaly HajJ MHOKECTBaMU M MX cBoicTBa. [lnarpammel Oiinepa—BenHna.
IIpuMeHEHHE TEOPETMKO-MHOXKECTBEHHOTO ammapaTra Uil OINUCAaHUS pealbHBIX IPOLIECCOB U
SBJICHUI, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpeznenenue, TeopemMa, CBOINCTBO MaTEMAaTHYECKOI0 OOBEKTa, CIEACTBUE, JOKA3aTelIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 xknace

Yuciia ¥ BBIYHMCTICHUSA

Hartypanbnble u nensie yucna. [Ipumenenne npusHakoB aenuMocTH nenbix yucesn, HOJl u
HOK, ocratkoB 1o mozaymto, airoputma EBkinja s pemenus 3aaad B LENbIX YUCiIax.

KommnekcHsle 4yucna. AnreOpaudeckas M TpUTOHOMETpHuYeckas (OpMBI  3alMcu
KOMIUIEKCHOTO 4YHcia. ApupMETHUECKHEe Oomnepalud ¢ KOMIUICKCHBIMH uHciamu. M3o0paxeHue
KOMIUIEKCHBIX 4YMCE Ha KoopauHaTHOM miockocTu. @opmyna Myaspa. Kopuu n-oii creneHu us
KOMIUIEKCHOTO 4yHcia. IlpuMeHeHMe KOMIUIEKCHBIX 4YHCeld JUI pelmeHus (QU3NYeCKHX H
rE€OMETPUUYECKUX 3aad.

YpaBHeHusI U HePaBEeHCTBA

CucreMa M COBOKYITHOCTb YPAaBHEHUN W HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHHH C IOMOLIbI0 TPUTOHOMETPHUYECKON
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUs NT0KA3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEUICHUS CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX, HPPALMOHAIBHBIX,
[I0KAa3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHUI.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApAaMETPAMH.

IIpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJa4 U 3a7a4
U3 PA3JIMYHBIX 00JIaCTeH HAyKU U peabHON )KU3HU, MHTEPIIPETaLUs MOIY4YE€HHBIX pPe3yJbTaToB.

DOyHKIUH U rpauKu

I'padux xomnosunmu ¢(ysknmii. ['eomerpudeckne oOpa3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paduueckue MeTobl pelieHusl ypaBHEHU 1 HepaBeHCTB. ['paduyeckue METOAbI pelIeHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpagukoB (QYHKUUH I HCCIEAO0BaHMS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOZHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

[IpyMeHeHre MPOU3BOJHON K HCCIEOBaHHIO (YHKIUI HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenre HauOobIIero 1 HAMMEHbIIETo 3HAYeHU I HeTIPephIBHOM (PYHKIIUHM Ha OTpE3Ke.

IIpuMeHeHne NpOn3BOIHOM JUIS HAXO0KICHHs HAWTYYIIETO PEIICHUS B IPUKIIAJAHBIX 3a7a4ax,
IUIs1 OTIpEJIeJIEHUs] CKOPOCTH U YCKOPEHHUS IpoLecca, 3a1aHHOro (hopMyIoi uiy rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBooOpasHbIe 3IEeMEHTAPHBIX
¢bynkuunit. [IpaBuia HaxoX/1€HUS IEPBOOOPA3HBIX.

WuTerpan. ['eoMeTpudecknil CMBIC MHTETpaia. Beianciaenne onpenenéHHOro HHTerpaia 1o
dbopmyne Hetorona—JleitOnuna.

[IpumeHeHre wuWHTErpana [Uisi HAXOXKICHUS IUIOMIaJ el IUIOCKUX Guryp u o0bEMOB
F€OMETPUYECKUX TEIL.

[Tpumepsl pemienuit nuddepeHaNbHbIX ypaBHEHHH. MaremaTHueckoe MOJETUpOBaHUE
peanbHbIX IIPOLIECCOB c IIOMOILIBIO Qg depeHIraIbHbIX YpaBHEHUM.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

10 KJIACC (OYHASI ®OPMA OBYYEHMS)
4 4 B Henemto, Bcero 140 4, 1 ¥ — pe3epBHOE BpeMs

Ne Ha3zBanmue pasgena | Kosu- OcHOBHoOeE coJiep:kaHue pa3jaesia OcHOBHBIE BUbI 1eATEJIbHOCTH
n/n (TemMblI) 4eCTBO (Tembl) 00yJarImmuxcs
(KOJIMYEeCTBO YacOB) | YaCOB
1. MHO)KCCTBO 28 q MHO)KeCTBO, Oorepanuu HaJd MHOXCCTBAMHU M HX Hcnoan3oBarh TeOpeTHKO-MHO)KeCTBeHHLIfI armapar AaJist
o CBOMCTBA. I[I/Ial"paMMBI Qﬁnepa—BeHHa. HpI/IMeHeHI/Ie OIMMCAaHUA XOJa PCHICHHUA MAaTCMATUYCCKUX 3aJad, a TaKiKe
HeHCTBHTeHLH]’IX TCOPECTUKO-MHOXKXCCTBCHHOI'O allrapara Jis1 pPCEHICHUA | pCaIbHbIX HpOI.[eCCOBH?[BHeHPIﬁ.
qHuceJ. 3a7ad4. OnepupoBars NOHATUSIMU: PALMOHAIBHOE  YUCIIO,
Mnu OrOWICHBL. PanmonansHbie qucla. OOBIKHOBEHHBIE 1 | OeckoHeuHas nepno;:leeCKaﬂ Jpo0Bb, IPOLICHTBH,
JCCATUYHBIC L[pO6I/I, IMPOUECHTHI, OeCKOHEYHBIE HppauoOHAJIbLHOC n JACHUCTBUTCIIBHOC HHUCJIO, MOoAyJib
Panmonanbuele nepuojMueckue  Jpodu. IlpuMeHeHue apobeil W | NEHCTBUTENLHOrO YMCJIA; MCMOJbL30OBATL 3TH MOHATHS NPH

YPaBHEHUS U
HepaBeHCTBA.
CucreMbl JTHHEHHBIX
YPaBHEHU U

IMPOUECHTOB JJIA pCIICHUA NPUKIAJIHBIX 3ajiay.

JleiicTBuTenpbHBIE  YucHa.  PamuoHanbHBIE U
UppaoHaJIbHbIE Yucia. ApUPMETHIECKUE OTNEepaliun C
JIeCTBUTENBHBIMU UnCIaMu. Moaynb NeHCTBUTENIBHOIO
yKucna M ero cpoiicrBa. [IpuOnmkEHHBIE BBIYMCICHUS,
IpaBUa OKPYIJICHHs, NMPHUKHUIKA U OLIEHKAa pe3ynabTara
BBIYHCIICHUM.

OCHOBHBIE METOJBI pEIICHHS IeNBIX U JpoOHO-
palMoOHANBHBIX YPaBHEHUI W HEPaBEHCTB. MHOTOUIEHBI
OT OJHOW IepeMeHHOW. JleleHue MHOrouwleHa Ha
MHOTOuJIeH ¢ ocTtaTkoM. Teopema besy. MHorowieHsl ¢
nenpiMu ko3 dunrentamu. Teopema Buera.

Pewenune cuctem nuHeHbIX ypaBHeHUH. MaTpuia
ypaBHeHuil.  Ompenenutens

CHUCTEMBI JIMHEHHBIX

MPOBEICHUN DPACCYKICHUH M JOKa3aTeJbCTB, NMPHUMEHSTh
JIpobKM ¥ TPOIEHTHl Ui PEIIeHUs MNPHKJIAAHBIX 33434 W3
Pa3IUYHBIX OTpaCiel 3HaHUW U peabHON KU3HU.
Hcnons3oBaTh npuOMIKEHHBIC BBIYUCICHUS, IpaBHia
OKpYTJICHUS, IPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCICHUH.
IIpumensiTs pasJInuHbIe METO/IBI pemeHus
palMoOHANBHEIX W APOOHO-PAallMOHANBHBIX YpaBHEHWH; a
TaKXKe METOJ] HHTEPBAJIOB JJIsl PEIICHHS HEPABEHCTB.
OnepupoBaTh NOHATHAMM MHOTOWIEH OT OJHOHU
MEPEMEHHOM, €ro KOpHH; MPUMEHSITh J[eJIeHHe MHOTOWIeHA
Ha MHOTOWIEH C OCTaTkoM, Teopemy be3sy u teopemy Buera
JUTA peUIeHUs 3a1ad.
Omnepuposarn JIMHENHBIX

NMOHATHSAMM CHUCTEMA

YpaBHEHHI, MaTPHIIA, OTIPEECITUTENb MATPHUIIBL.
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MAaTpHIBl 2X2, ero reOMeTPHUUECKUI CMBICI U CBOMCTBA; Hcnoan3oBaTh cBOMCTBa ompefenurens 2X2 s
BBIUUCIICHHE €r0 3HA4YEHUS; IPUMEHEHHE ONPEJCNIUTENs | BBIUUCICHHS €r0 3HA4YEHUs, NPUMEHATh OIpeAeTUTeNnH s
JUI pellleHus] CUCTEeMBbl IMHEWHBIX ypaBHEHUN. PemieHue | pemeHus CUCTeMbl TMHEHHBIX ypaBHEHUH.
NPUKJIAAHBIX 33724 C IOMOIUBIO CHUCTEMBI JIMHEHHBIX MogaenupoBaTh peanbHBIE CHTYallud C [OMOIIBIO
YpaBHEHUH CUCTEMBI JIMHEUHBIX YPAaBHEHMI, MCCIeI0BATh IIOCTPOCHHBIE
MOJENH C TIOMOINBI0 MAaTpUll W  ONpPEICIUTENEH,
HHTePNPeTHPOBATD MIOTYICHHBIN PE3yIbTaT
2. (I)yHKIll/IH " 12 g @Oynknus, crnocoObl 3amanus (QyHKIMH. B3anMHO OnepupoBaTh NOHATUAMM: QYHKIUS, CIOCOOBI 3a1aHUS
obpataeie ynkumu. Komnosunms ¢ynkumit. I'paduk | pyHkumum; B3auMHO oOparHble (YHKIMH, KOMITO3UIIMS
rpa(l)HKH' ¢yHkuKu. DneMeHTapHble NpeoOpa3oBaHus rpadukoB | GpyHkuumil, rpaduk GyHKOUHM, O0OJNACTh ONpeNeNeHUus |
Crenenuas (l)yHKul/[ﬂ (yHKIHIA. MHOXKECTBO ~ 3HAa4eHUH  QyHKUMH, HyIH  (QyHKUHH,
¢ IeJIBIM OOnacTb ompeneneHrusT U MHOXKECTBO 3HAYCHHH | IPOMEXKYTKM 3HAKOMOCTOSHCTBA; JIMHEWHas, KBaJpaTH4HAas,
n ¢ynkimn.  Hymn  ¢yskmum.  IlpoMmexyTkm  3HaKo- | IpoOHO-THHEHHAS M CTENEHHas (QyHKIHH.
oka3arteJieM HOCTOSHCTBA.  UETHbIE M HEYETHblE  (DYHKIUM. BbINOJIHATDL 3J1eMEHTapHbIe NMPeoOpa3oBaHus TpauKoB
[Mepnoanueckue pyHxnun. [IpoMexyTkn MOHOTOHHOCTH | (pyHKIHIL.
¢yHkmH. MakCUMyMbl W MHHHMYMBI  (YHKIHH. 3HaTh U yMeTh /I0Ka3bIBATh YETHOCTh MM HEYETHOCTH
HanGonpree u HamMeHbllee 3Ha4YeHHE (YHKIUM Ha | QYHKINH, IEPUOJUIHOCTH (DYHKIMH, HAXOAUTH IIPOMEXYTKA
MIPOMEXKYTKE. MOHOTOHHOCTH ~ (DYHKIIMH, MaKCHMyMbl W  MHHUMYMBI
JluneiiHast, KBaJpaTH4HasT W JpOOHO-THHEHHas | QyHKUUH, HAnOOJIbIlee U HAMMEHbIIIee 3HaYeHUE (DYHKIUH Ha
(hyHKIMH. DIIEMEHTapHOE HCCIIeOBaHWE M MOCTPOCHHE | MPOMEXKYTKE.
rpaduKoB ATHX QYHKIHA. @opMyIUPOBATh H MTIOCTPUPOBATH TIpaduyeckn
CreneHs ¢ nenbM nokasateneMm. buanoMm HeroToHa. | cBoiicTBa JMHEWHOW, KBaApPaTHYHOH, IPOOHO-THHEHHOH W
CrenenHas (yHKIMS ¢ HaTypaJdbHBIM M ILENBIM | CTENEHHOH (QyHKUMIL.
nokasareneM. E€ cBolicTBa u rpaduk Beipaxartnb dopmynamu 3aBUCUMOCTHU MEXAY
BEJINYNHAMHU.
3HaTh ompeaejieHHe W CBOWCTBA CTENCHH C IIEJBIM
MOKa3aTeseM; HOAXOAALIYI0 (JOPMY 3aITUCH JEHCTBUTENb-HBIX
YpceN Ul PEHICHUs MPaKTHYECKUX 3a7ad M IMPeICTaBICHUS
JTAaHHBIX
3. Apl/l(l)MeTl/I‘leCKl/lﬁ 18 4 ApudmMeTHIecKnii KOpeHb HATYPAILHOHN CTETICHN U DopMyIHpPOBATh, 3aNUCLIBATH B CHMBOJHYECKOH
o €ro CBOICTBA. ¢opme u ucnonb3zoBaTh CBOMCTBAa KOPHS N-0il CTENEHU I
KOpeHb N-0H1 [Ipeob6pa3oBanus YHCIIOBBIX BBIPQXEHUH, | TpeoOpa30oBaHUs BEIPAKCHHH.
CTEeIIeHU. COJIEPIKAIMX CTETIEHH U KOPHHU. HaxoanTh pemieHHsi WppPalMOHAIBHBIX YPaBHEHHH C
pr ANMOHATBHBIC WppanyoHanabHble ypaBHEHHUS. OSHOBHBIG METOJIbl | TIOMOIIBIO paBIriOCI/IJ'ILHLIX NepexXoJi0B WM  OCYILIECTBIISLS
peLIeHUs] NPPaLOHAIBHBIX ypaBHEHHH. PaBHOCHIIBHBIE | IPOBEPKY KOPHEM.
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MEePEXoJbl B pCHICHUN UPpPAllMOHAIIbHBIX ypaBHeHPIfI.

Crpouts rpaduk QyHKIMM KOpHS N-OH CTENEHHM Kak

YPaBHCHUSA
CpoiictBa M rpaduk KOpHS N-oi CTENeHHW Kak | oOpaTHOW s (QYHKUMM CTENEHH C  HaTypalbHBIM
¢yHKkIMM ~ 0OpaTHOM  CTENEHM C  HaTypaJbHBIM | IOKa3aTelieM
MOKa3aTeaeM
iy TMokazaTeabHad 10 g CreneHp ¢ palMOHANBHBIM TOKa3aTeneM u eé DopMyIUpPOBATH omnpeaejieHue CTEIICHU c
CBOWCTBA. palMOHAIBHBIM [TOKA3aTEIIEM.
(l)yHKIII/Iﬂ. [oxazaTtenpHas GyHKIUSA, €€ CBOICTBAa M TpaduK. BremonHATE TpeoOpazoBaHMUA YHCIOBBIX BBIPAKCHHH,
Iloka3zaTeanHbBIE Hcnonb3oBanue rpaduka GYHKOMH s PELICHUs | COlepiKallluX CTEIEHH C pallMOHAIBHBIM MOKa3aTeseM.
ABHEeHHs YpaBHEHUH. Hcnoan3zoBaTts nmudpoBbie pecypcbl A1 HNOCTPOECHHUS
yp [okazatenbHble ypaBHeHHs. OCHOBHbIE METOABI | rpaduka MmokasaresibHON (OYHKIUH U N3y4eHHUs €€ CBOMCTB.
pelLICHHUs [T0Ka3aTeIbHbIX YPABHEHUM Haxoauthb pemenus
[IOKa3aTeJIbHbIX YPABHEHUM
5. .JIOl“apl/l(l)MH‘leCKaﬂ 18 4 Jlorapudm  umcma.  CBoiictBa  sorapudma. JlaBaTh onpeneJieHHe orapugma 9ncia; AeCITUIHOTO U
Jecatudnele u HaTypasbHbIE jorapu(Mbl. | HaTypaJLHOTO Jorapudma.
(l)yHKIII/IH. ITpeobpa3zoBanne BBIPa)KECHU, coJep KaIINX Hcnoan3oBars CBOWCTBA norapu(pMoB JUIst
ﬂorapn(l)MqucKI/]e JorapugMsl. peoOpa30BaHMs JIOTAPH(PMUIECKIX BEIPAKCHUH.
ABHEHMSI Jlorapudmudeckass (yHKIHS, €€ CBOWCTBA H Crpours rpaduk mnorapupmudeckod (QYHKINH Kak
yp rpapuk. Hcnonb3oBanue rpaduka GyHKOMM s | 0OpaTHOM K TOKa3aTeNbHOW M UCIOJb30BaTh CBOMCTBA
pelIeHus ypaBHEHHUH. norapu(pMUYecKoi GYHKIMHU I PELICHHS 3a/1a4.
Jlorapudmudeckue ypaBHeHHs. OCHOBHbBIE METOIBI Haxoauth pemeHus J10rapuMHUYECKHX YpaBHEHHH C
peuieHust lorapuMUUECKUX YpaBHEHUI. PaBHOCHIIbHBIE | TIOMOIIBIO PABHOCHIIBHBIX IEPEXOJOB WIM  OCYILIECTBIISS
Mepexo/ibl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHHH MIPOBEPKY KOPHEH
6. TpI/IFOHOMeTpI/I‘leCKHe 22 4 Cunyc, KOCHHYC, TAHT€HC H KOTAHT€HC YHCIIOBOrO JlaBaTh ompenejieHMsl CHHYycCa, KOCHHYyCa, TaHT€HCa WU
apryMeHTa. ApKCHUHYC, apKKOCHHYC M apKTaHI€HC | KOTAaHT€HCa 4YHCIOBOTO apryMeHTa; a TakKe apKCHHYyca,
BbIDaikCHHUS H YHUCIIOBOTO apT'yMEHTA. apKKOCHHYCA M apKTaHT€HCa YUCIa.
YPaBHEHUS TpuroHoMerpudeckass OKpY>KHOCTb, OIpEIENCHHE IIpuMeHsiTH OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
TPUTOHOMETPUUECKUX (DYHKIUI YHCIIOBOTO apryMEHTa. JUTd ipeoOpa30BaHus TPUTOHOMETPUIECKHUX BBIPAKESHUH.
OCHOBHBIE ~ TPUIOHOMETpHUYECKHE  (POPMYJIBL IIpumeHsaTs GOPMYNIBl TPUTOHOMETPHUM ISl PEIICHUS
[Ipeobpa3oBanue TPUTOHOMETPUYECKHX BBIPAKEHUH. | OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPABHEHUI
Pemienue TpUroHOMETpUUECKUX ypaBHEHUI
7. IMocaenoBarenbHocT | 10 4 IMocnenoBarensHOCTH, CHOCOOBI 3aJaHus OnepnpoBaTh  NOHATHAMHU:  IOCIEN0OBATEIbHOCTb,
MOCE0BATENBHOCTEN. Merton MaTeMaTHYecKOl | crnocoObl 3alaHMsl MOCJIENOBATENLHOCTEH; MOHOTOHHBIE |
H nporpeccun UHAYKIHH. MOoHOTOHHEBIE u OTPaHUYEHHBIE | OrPaHUUYECHHBIE HOCJE0BATENBHOCTY; HCCJIEI0BATh

noCJIC10BaTCIIbHOCTH. HCTOpI/ISI aHainu3a OECKOHEYHO
MaJlbIX.

MOCJICA0BATCIIBHOCTU HA MOHOTOHHOCTD U OIPAHUYCHHOCTD.
Honyanb peaACTaBJICHUC 00 OCHOBHEBIX nacAX aHallu3a
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Apudmernyeckas 1 TeOMETPHUYECKasi IIPOrPECCHH.

BbeckoneuHo yOBbIBatommas reoMeTpuyecKas
nporpeccusi.  Cymma  OeckoHe4HO  yObIBaromei
reoOMETPUIECKON IIPOrPECCUHU. JIuneinb1i u

9KCIIOHEHUMAIbHBINA pocT. Huco e.

®dopMmyna CI0XHBIX HpoueHTOB. Mcmosb30BaHue
Imporpeccuy Ui PENICHHS  pealbHBIX  3a7ad
MPUKJIQIHOTO XapakTepa

0OECKOHEYHO MaJIBIX.

JaBatb omnpejeJieHHe apupmMeTnuecKoi u
reOMEeTPUYECKOI MPOrpecchu.

Joka3biBaTh CBOMCTBa apupMeTHIeCKOH u
TEOMETPUUYECKON IPOTPEeccCHr, HAXOAWTh CYMMY YJICHOB
IpOTpeccud, a TaKKEe CyMMYy 4ICHOB OECKOHEYHO
yOBIBaroIIeii reoMeTpUIecKOi MPOrPECCH.

Hcnons3oBaTh mporpeccun A pEHICHUS — 3aaad

MPUKIIAJHOTO XapaKTep.
Mpumensite  dpopmymy
peleHus 3aa4 U3 pealbHOW MPaKTUKU

CJIOJKHBIX IMPOLCHTOB JJIA

8. HeIIpepLIBHI)Ie 20 g HemnpepoiBHble QyHKIMH W ux cBoiictBa. Touka OmnepupoBaTrh NOHATHAMHU: (QYHKIMS HENpepbIBHAsS Ha
paspeiBa. Acumnrotsl rpadukoB ¢(yHkunumii. CBolcTBa | OTpe3ke, TOYKa pas3pbiBa (GYHKIWH, acuMnToTa TIpaduka
(l)YHKIII’II/I. (hyHKIMI HETIPEpHIBHBIX HAa OTpe3Ke. MeTox nHTEepBaIoB | (GyHKIWH.
Hpon;’.BOI[Haﬂ JUId  pelleHus HepaBeHCTB. IIpuMeHeHme CBOICTB IIpuMeHsiTL CBOWCTBa HEMPEPBIBHBIX (PyHKOMI I
HETIPEpHIBHBIX (PYHKIMI U1 pereHuns 3a1ad. peleHus 3aad.
Ilepast w BTOpas IpPOW3BOAHBIC  (DYHKIIHH. OnepupoBarh  NOHATHUSIMM. TepBasi M BTOpas
Omnpenenenre, TeOMETpUYECKUl U (U3MYECKUH CMBICT | MPOM3BOAHBIE  (DYHKIMHM;  MOHUMAaTh  (U3MYECKUH WU
NPOM3BOIHON. YpaBHEHHE KacaTeIbHOW K TpaduKy | FEOMETPUYECKUH  CMBICI  NPOM3BOJIHOM;  3aIlUCHIBATh
(hyHKIHH. YpaBHEHHE KAacaTeIbHOM.
IIpousBoHbIe 3J€MEHTapHBIX GbyHKIHi. BpruncasiTe  NIPOU3BOJHBIE CyMMBI, IIPOU3BEICHMUS,
[MpousBoiHass ~ CyMMBbI, INPOHM3BEJCHHUS,, YAaCTHOTO M | YACTHOI'O U CJIOXHOU (QYHKIIMH.
KOMITO3HUIINH (YHKIMH M3yuyaTh n1pon3BOHbIE JIEMEHTAPHBIX (DYHKIIUH.
Hcnoan3oBaTh reoMeTpUIecKUd U (PU3MUYECKUIA CMBICI
MPOU3BOJIHON TS peIlIeHUs 3a/1a4
0. HOBTOpeHHe, 2 q OcCHOBHBIE TMOHATHS Kypca anreOpsl W Hadai IIpuMeHsITH OCHOBHBIE MOHATHS Kypca anreOpsl M Havai
MaremaTtuueckoro aHanmmza 10 kmacca, 00OOLIEHHE W | MAaTEMaTHYECKOTO aHAIM3a JUIS PEIICHMsS 3a7ad M3 peabHOU
00odmeHue, cUCTeMaTH3alys 3HaHUH XKHU3HU U IPYTUX LIIKOJIBHBIX IPEIMETOB
cucTeMaTu3anusa
3HAHMH
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11 kaacc (ouHas popma o0yqeHHs )
4 4 B Henemto, Bcero 140 4, 1 ¥ — pe3epBHOE Bpemsi

Ne Ha3Banue pasaeiia Kouu- OcHoBHOE CoacpKaHMe pa3aejaa OcHoOBHBIE BH/IBI 1€ATEJIbHOCTH
/i | (tembl) 4YeCTBO (Tembl) o0y4armmuxcs
yacoB
1. I/ICCJ'ICIIOBaHI/Ie 24 4 IIpumeHeHne NPOU3BOJHOM K  HUCCIIECJOBAHMIO Crpourts TpaduK KOMIIO3MLMHM (PYHKIHMH C MOMOLIBIO
o ¢yHKIMET  Ha  MOHOTOHHOCTh U OKCTPEMYyMBI. | 3JIEMEHTAPHOIO UCCIEAOBAHMA U CBOUCTB KOMIIO3UIIMH.
(l)yHKIII’II/I ¢ Haxoxnenne HanOONBIIETO M HAWMEHBIIETO 3HAYCHUS Crpoutrp reoMeTpuueckue o00pasbl  ypaBHEHHH W
MOMOIIbIO HETIPEepHIBHOM (DYHKIINH Ha OTPE3Ke. HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH.
IPOU3BOIH oif [IpuMeHeHHe TNPOU3BOMHONW I  HAXOXKICHHS Hcnoan3oBarh  NPOU3BOAHYIO IS HCCICIOBAHHUSA
HaWIydIIero peUIeHUs B TPHUKIATHBIX 3ajadaX, Ui | QyHKOMH HAa MOHOTOHHOCTH M 3KCTPEMYMbI, HAXOAUTh
ONpEZIeTICHUsT CKOPOCTH M YCKOpPEHHMS IIporecca, | Hauboipliee W HaWMEHbIIee  3HA4eHWA  (QYHKIUH
3agaHHOTO (POPMYIOH MK TpadUKOM. HENpephIBHOM Ha OTpe3ke; CTPOMTh rpadguku (QyHKUuil Ha
Kommno3unust ¢ynkumii. I'eomerpuueckue oOpas3bl | OCHOBaHUM MPOBEAEHHOTO UCCIIEOBAHMS.
ypaBHEHHI 1 HEPABEHCTB Ha KOOPJUHATHON MJIOCKOCTH Hcnons30BaTh  NPOU3BOAHYIO Il HAXOKACHUA
HaWIy4IIero pemleHus B MPUKIAAHBIX, B TOM YHCIE
COLMATbHO-3KOHOMHYECKHX, 3ajJauyax, M OIpeAeICHUs
CKOPOCTH M YCKOPEHHsI Tpoliecca, 3a1aHHOTO (hOPMYJION HITH
rpaduKOM.
Ioayuars npeacraBieHne o MPUMEHEHUN TPOU3BOIHON
B PA3IUYHBIX OTPACIISAX 3HAHUI
2. HepBooﬁpasﬂaﬂ " 12 4y ITepBooGpazHas, OCHOBHO€E CBOMCTBO OnepupoBathb NOHATUSIMU: nepBooOpazHas u
HEPBOOOPA3HBIX. ITepBooOpa3Hble  3JIEMEHTAPHBIX | ONpeleNeHHbI  uHTerpan. HaxoguTh  mepBooOpa3Hble

HHTErpaJ
(12 9)

(yaxuui. [IpaBuia HaX0XICHUS IEPBOOOPA3HBIX.

Hurerpan. I'eomerpuueckuil CMBICI HMHTErpaja.
Brranciienne ompenenéHHOro HWHTErpaja mo Gopmyne
Hprorona—Jleii6Huna.

[Ipumenenne  uHTErpana  Oas  HaXOXKACHUS
IIomIaze! IIOCKUX GUIyp U 00BEMOB reOMETPUIECKHX
Tell.

IIpumepsnt

pelIeHui muddepeHIraTbHbIX

3JIEMEHTAPHBIX ()YHKIMIA U BBIYUCIATH HHTETPAIT IO POpMYyJIIe
Herotona — JleitOHumna.

Haxoauth miomaay IMiIOCKHX (GUTyp U OOBEMBI TEl C
MIOMOLIBIO ONpPeAENEHHOI0 HHTErpaa.

3HAKOMHUTBCSI C MAaTEMaTHYECKUM MOJETUPOBAHUEM Ha
npuMepe TudHepeHInATBHBIX YPaBHCHHA.

[Monmy4ate mpeacTaBIcHUE O 3HAYCHUH BBEJICHHS TOHATHUS
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YpaBHEHUU. Maremaruueckoe MOJENNPOBAaHHE
peabHBIX MPOLECCOB C MOMOIIBI0 AU depeHIInaTbHBIX
YpaBHEHUI

HUHTErpajia B pa3BUTHU MAaTCMAaTUKU

3. Fpa(l)I/IKI/I 16 g Tpuronomerprudeckne (yHKIHH, X CBOWCTBA M HUcnonb3oBars nugpoBbie pecypcbl A MOCTPOCHUS
rpaduKH. rpaduKOB TPUTOHOMETPHUICCKHX (YHKIUH M HWIYyUCHHS HX
TPHT'OHOMETPHHECKHX OT100p KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHUI C | CBOICTB.
(l)yHKuMﬁ, MIOMOIIBIO0 TPUTOHOMETPUIECKOH OKPYKHOCTH. Pemarp TPUTOHOMETPUUYECKHE YpaBHEHUS u
TpHF OHOMEeTpHYECKHE Pemenue TpUroHOMeTpUYECKUX HEPABEHCTB OCYILECTBJISATh (iTGOp KOpHeil c MTOMOILBIO
TPUTOHOMETPUYIECKOH OKPYHKHOCTH.
HEPaBCHCTBA Ipumenars (GOpMysIsl TPUTOHOMETPHU IJIsl PEILEHHUS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB.
Hcnoan3oBaTh nM(ppPoOBbIE pecypebl IS MOCTPOCHUS U
HCCIIeTOBaHUA TPapuKOB (yHKIIHH
4. I/IppammHa JbHBIE, 24 g OCHOBHBIC METOABI PEIICHHUS IOKa3aTelbHBIX H IIpumensTs CBOMCTBa MOKa3aTeIbHON u
norapu()MUIECKNX HEPABEHCTB. norapuMudeckoil QyHKIMI K PEIICHHWIO MOKa3aTeIbHBIX U
[TIOKA3aTC/ILHBIC U OCHOBHBIE METOABI PEUICHUS HPPAlHMOHAIBHBIX | JOrapH(MHUECKUX HEPABEHCTB.
J'IOFapI/I(l)MI/['-[eCKI/Ie HEPABEHCTB. O060cHOBATH PAaBHOCWIBHOCTD NIEPEXO/IOB.
HepaBeHCTBA I'paduueckue METOBI pemeHus Pemiate  uppanmoHanbHele M KOMOMHHMPOBAaHHBIE
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX | HEPABEHCTBA, C IOMOIIBIO PABHOCHIIBHBIX MIEPEX0/IOB.
YPaBHEHUH U HEPABEHCTB Hcnons3oBaTh rpaduueckue MeTOABI M CBOWCTBA
BXOJSIIUX B YpPaBHEHHE WM HEPAaBEHCTBO (GYHKIMH Ui
peleHus 3agauu
5. KoMmiuiekcubie uynuciaa | 10 a KommekcHble — umcia.  AnreOpandeckass u OnepupoBaTh NOHSATHSIMM: KOMIUIEKCHOE YHCIO H

TpPUTOHOMETpHUeCcKass (OPMBI 3alHMCH  KOMIIIEKCHOTO
YHcIa.
Apudmernyeckue ONepanyu C KOMIUIEKCHBIMHU
YHCIaMH.
N3o6pakenue KOMIIIEKCHBIX qrcen Ha
KOOPANHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii crenenu us3
KOMIUIEKCHOTO YHCIIa.
[IpuMeHeHHe KOMIUIEKCHBIX YUCEN Ul pEIeHHs

(1)I/I3I/I‘IGCKI/IX 1 reoOMETPpUICCKUX 3a4a4

MHOKECTBO KOMIUIEKCHBIX YHUCEIL.

IIpeacTaBasiTh KOMIUICKCHBIE YUCIIA B alreOpandeckon u
TpUroHOMeTpuueckoi opme. BpImorHATH apupmeTnieckne
oIepanuy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIE 4YHCIa Ha KOOPJMHATHON
TUIOCKOCTH.

IIpumensaTs bopmyiy Myaspa 51 II0JIy4aThb
[IPEICTaBICHUE O KOPHAX N-OH CTENEHU M3 KOMILJIEKCHOTO
qgyciaa. 3HAKOMHMTbC C  IpUMepaMH  IPUMEHEHHS
KOMIUIEKCHBIX YHCE]I I PELIEHUs TE€OMETPUYECKUX U

(I)I/I3I/I‘ICCKI/IX 3aga4
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6. HaTypa JIbHBIC U 10 g HatypanbHble U 1ieble Ynca. OmnepupoBaTh MNOHATHAMHU: HATypaJbHOE M  IIeJoe
IIpumenenue MPU3HAKOB JETMMOCTH LENBIX | YHMCIO, MHOYKECTBO HATYypaJIbHBIX U IEJIBIX YUCE].
ICJIBIC MU gucen, HOJ[ u HOK, ocraTtkoB mo mMomymio, anropurMa Hcnoan3oBaTh NPH3HAKH OETHUMOCTH IEJIBIX YHCE;
EBknupaa u1s perieHys 3a1a4 B LHEJbIX YUCIaxX ocratku 1o moxymo; HOJl m HOK HaTypampHBIX dmCen;
anroput™ EBKiHIa 1uist pemenns 3agad.
3anucbIBaTh  HaTypalbHBIE YHCIA B Pa3JIMYHBIX
MO3UIIMOHHBIX CHCTEMAaX CUMCICHUS
7. CucreMsl 12 g CucteMa U COBOKYITHOCTb YpaBHEHUH. OmnepupoBaTh NOHATHSAMHU: CHCTEMa M COBOKYNHOCTb
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHSL. YpaBHEHMH ¥  HEpaBEHCTB; pELICHHE CHUCTEeMBl HIH
PallHOHAJIbLHBIX, OCHOBHBIE ~ METOABI ~ pEIIeHUS CHCTEM M | COBOKYIHOCTH; pAaBHOCHJIBHBIE CHUCTEMbI M  CHCTEMBI-
HPpPalMOHAJIbHBIX COBOKYITHOCTEH  pallMOHAJbHBIX, HPPAIMOHAIBHBIX, | CIEACTBHUS.
IOKA3aTeJILHLIX 1 MOKa3aTeJbHBIX U JIOTapu()MHUUECKUX yPaBHEHHH. HaxoauTh pemieHHs CHCTEM U COBOKYIHOCTEH IENbIX
[Ipumenenne ypaBHEHHUH, CHCTEM M HEPAaBEHCTB K | PallMOHAIBHBIX,  HPPAlMOHAIBHBIX,  IOKA3aTEIbHBIX U
JOrapu(pMHYECKUX PEIEHMI0 MATEMAaTHYECKHX 3aJad M 3a1ad M3 | JOrapu(MHYECKHX YPAaBHECHUN U HEPABCHCTB.
ypaBHeHl/lﬁ pa3nMuHBIX oOyacTell HAayKM W pEaNbHOM O KU3HH, IIpuMeHsTH CHCTEMBI ypaBHEHHH K PEIICHNIO TEKCTOBBIX
MHTEPIPETALHS OTYICHHBIX PE3YJIbTaTOB 3a7ad W3 Pa3IMYHBIX 00NacTel 3HAHWUHM M peaJbHON >KH3HH;
HHTePNPETHPOBATD [TOTYICHHBIE PEIICHNUS.
Hcnoan3oBaTh nuGpoBbIe pecypchl
8_ 33}]3([“ C 16 4 PaunonainbHsle, UppaluroOHaIbHbIC, Buioupars croco6 pelicHus panroHaJIbHBIX,
MOKa3aTeIbHbIE, JorapupMuIecKue U | MppallMOHAJIBHBIX, MOKa3aTeJbHBIX, JIOTAPU(PMUUECKUX U
napaMcTpaMu TPUTOHOMETPUYECKHE  ypPaBHEHHS, HEPABEHCTBA M | TPUTOHOMETPUYECKHUX ypaBHEHHH U HEpPaBEHCTB,
CHCTEMBI C TTapaMeTpaMHu. CoJIepKaIX MOJTYJIH U ITapaMeTpHI.
[MocTpoeHne u wucciieoBaHUE MaTEMaTHYECKUX IIpumensiTe rpadguyeckie ¥ aHATUTHYECKHE METOIBI JIIs
MoJIeTiel peaJbHBIX CHTYallMi C IOMOIIbBIO YpaBHEHWH, | peIIeHUs] YpaBHEHUH W HEPAaBEHCTB C NapaMeTpaMH, a TaKKe
CHCTEM ypaBHEHHH M HEPABEHCTB C apaMeTpaMu uccienoBaHne  (QyHKOIMH ~ MeTOJaMM  MaTeMaTHYECKOTO
aHam3a.
CTpoutrs ¥ WHCCIEAOBATH MaTEMaTHUECKHE MOJIEIH
pEabHBIX CUTyalli C IOMOILIBI0 YpaBHEHUM, HEPABEHCTB U
CHCTEM C MapaMeTpamMu
0. HOBTOpeHl/Ie, 16 g OCHOBHBIE TIOHATHA U METOIBI Kypca, 0000IIeHne MopeaupoBaTh peajbHbIE CUTYallMH Ha SI3BIKE aareOpHl,
U CHCTeMAaTH3aIis 3HAHUH COCTABJATH BBIPAXEHUS, YpaBHEHHS, HEPaBEHCTBA U UX
oﬁoﬁmeHne, CUCTEMBI IO YCIOBHIO 3aJaud, MCCJIEAOBATH IOCTPOCHHBIE
CUCTEMaTu3anusa MOJEIIN c HCITOJIb30BaHUEM anmnapara anreOpel,
IHAHMI HHTEPNPETHPOBATH MOJIyYEHHBIH pe3ybTaT.

Ipumensite  QyHKIMKM A9 MOJCIMPOBAHHS |
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HCCIcJ0BaHMs peajIbHBIX IMPOIECCOB.

Pemarpb NPUKIIAJHBIC 3adadd, B TOM YHCJIE COLUAJIBHO-
O9KOHOMHYECKOI'0O H (1)I/I3I/I‘~ICCKOFO XapakTepa, CpcaACcTBaMu
aJII‘66pLI N MaTEMaTH4YCCKOI'O aHaJInu3a
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

2 4 B Hepiento, Bcero 70 4, 1 4 — pe3epBHOE Bpems

«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

10 KJTIACC (OYHO-3AOYHAS ®OPMA OBYYEHMUA)

Ne HaszBanue pasgena | Koan- OcHOBHOe coaep:xkaHue pa3aesna OcHOBHbBIE BU/IbI A1eSITEJIbHOCTH
n/n (TemMbI) 4eCTBO (Tembl) 00yJaromuxcs
qacoB
1. MHOKECTBO 28 4 MHOkeCTBO, ONepalyy HaJ MHOKECTBAMU U HX Mcnoas30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar s
. cBoiictBa. Jluarpammbl Jitiepa—Benna. [IpuMeHeHHe | ONMMCAHHUS XOa PEIICHHS MAaTEMATHUYECKHX 3371ad, a TaKKe
ACHCTBHTC/IBHBIX TEOPETHKO-MHOKECTBEHHOTO ~ alfapara JUisl PEIIEHUs | PEealbHBIX MPOLECCOB U ABICHUIA.
quceJl. 3ajad4. OnepupoBaTh  NOHATHSIMU:  paIOHAJIbHOE  YHCIIO,
MHOrOYWIEHBL. Pammonanenele  uymcna.  OOBIKHOBEHHBIE M | OecKOHeuHas HepI/IO)Z[I/IIiGCKaH TIpoOBb, IIPOLIEHTBHI;
JeCATHYHbIE  ApOOM,  NPOLEHThI,  OECKOHEYHbIE | UPPALMOHAIBHOE W JICHCTBUTEIBHOE  YHCIO;,  MOJIYJb
PanuoHnajibHbIe nepuopudeckue Apobu. IlpumeHenue apoGeil M | HeHCTBUTENHLHOrO YMCIA, MCHOJBL30BATh OTH TOHATHS HPU

YPaBHEHUS U
HepaBeHCTBA.
CucremMbl JIMHEHHBIX
YPaBHEHU U

IMMPOUECHTOB JJIA pCIICHUA NPUKIAJIHBIX 3aj1ay.

HeiictBurensHple  yucia.  PanuoHanbHble U
HppalnroHaIbHBIC YUcTa. ApH(PMETHIESCKUE ONEepaIlin C
JIEHCTBUTETFHBIMU YUCIaMU. MOIysb NIEHCTBUTEILHOTO
yucla W ero cBoicTBa. [IpuOnmkEHHBIE BBEIYUCICHUS,
MpaBUIa OKPYTJICHHS, MPHUKHUIKA U OIIEHKa pe3yibTara
BBIYUCIICHUI.

OCHOBHBIE METOJBI PEIICHHWS IEeNBIX U ApoOHO-
paIrMoOHaTBHBIX YPaBHEHW W HEPABEHCTB. MHOTOUYJICHBI
OT OJHOW IepeMeHHOW. JleleHue MHOrouwleHa Ha
MHOTO4JIeH ¢ ocTtaTkoM. Teopema besy. MHorowieHsl ¢
nensiMu ko3 durmentamu. Teopema Buera.

Pewenune cuctem nuHeHbIX ypaBHeHUH. MaTpuia

MPOBEICHUN pAacCY)KACHHMH U JOKa3aTeNbCTB, NPHMEHATh
JpoOM W TPOLEHTHl A pPEUIeHHs IPUKIAAHBIX 3a/1ad U3
Pa3IUYHBIX OTpaCiel 3HaHUW U peabHON KU3HU.

Hcnons3oBaTh NpuOMIDKEHHBIE BBIYMCICHUS, MpaBHIIa
OKpYTJICHUS, IPUKUJIKY U OLICHKY PE3YJIbTaTa BEIYMCICHUH.

IIpuMeHsITH pa3IMyHbIE METOABI PEIICHUS PAMOHATBHBIX
U JOpoOHO-pallMOHANBHBIX ypaBHEHHWH; a TaKXKe METOX
WHTEPBAJIOB [T PEUICHNUS HEPABEHCTB.

OnepupoBaTh MNOHATUSIMM  MHOTOWICH OT  OJHOW
MEPEMEHHOM, €r0 KOPHH; NPUMEHSTh JeJICHHe MHOTOYJICHA Ha
MHOTOYJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera mns
peleHus 3ajau.

Omnepuposarnb JIUHEHHBIX

NMOHATHUSAMM CHUCTEMA
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CHUCTeMBl  JHMHEHHBIX  ypaBHeHMH. Omnpenenurens
MAaTpHIBl 2X2, ero reOMeTPHUUECKUI CMBICI U CBOMCTBA;
BBIUUCIICHHE €r0 3HA4EHUs; IPUMEHEHHE OIpeIeIUTeNs
JUISL PELLIEHUS] CUCTEMBI JINHEWHBIX YpaBHEHUH. Pemenue
NPUKJIAAHBIX 337324 C TOMOIUBIO CHUCTEMBI JIMHEHHBIX
YpaBHEHUH

YpaBHEHMH, MaTpULIa, ONPEAETIUTENb MAaTPHUIIBL.

Hcnoan3zoBaTs  CBOHCTBa  ompenenurtens 2x2 s
BBIUUCIICHHUSI €r0 3HAU€HUs, NPHUMEHSITh OINPEIeNUTeNN IS
pELIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUH.

MoaennpoBaTh peanbHbIE CUTYalllH C TIOMOIIBIO CHCTEMBI
JIVHEHHBIX YpaBHEHUH, HCCIeA0BATh MOCTPOCHHBIE MOMAEIH C
MOMOIIBI0 MAaTpUI] W ONIpENeNUTENeH, HHTepNpeTHpoBaTh
[IOJIYYEHHBIN pe3ysIbTaT

2. (I)yHKHl/IH " 12 4 Gyuknus, crnocoObl 3amanus (QyHKIMU. B3anMHO OmnepupoBaTh NOHATHSIMH: (DYHKLMS, CIIOCOOBI 3aJaHus
obpataeie pyHkumu. Komnosuims ¢ynkumit. I'paduk | pyHkumu; B3auMHO  oOpartHble  (YHKIMH, KOMITO3ULIUS
rpa(l)HKH' ¢yHkuu. DneMeHTapHble IpeoOpa3oBanus rpadukoB | GyHkuumii, rpapuk QyHKuMM, 00JacTh ompeneneHUus U
Crenenuas (l)yHKul/[ﬂ (hyHKIHIA. MHOXKECTBO 3HaYeHHUH (YHKIHMH, HYIH (QYHKIUH, TPOMEKYTKH
¢ HeJLIM OOmacTp ompeneneHuss W MHOKECTBO 3HAYECHHH | 3HAKONOCTOSIHCTBA;  JIMHEHHAs,  KBaJpaTW4Hasi, JpoOHO-
o (yHKIHH. Hymm ($yHKIHH. [MpomexyTkn | JMHEHHAs U CTETICHHAsS ()yHKIIUH.
IoKa3aTeJIeM 3HAKOMOCTOSIHCTBA. UETHBIE M HEUYETHBIC (YHKIHH. BbInoJIHATE 37eMEHTapHble IpeoOpa3oBaHus TpadUKOB
IMepnoanueckue pyHxnun. [IpoMexxyTkn MOHOTOHHOCTH | (pyHKIHIL.
¢yHkmH. MakCUMyMbl W MHHHMYMBl  (YHKIIHH. 3HaTh M yMeTh J0Ka3bIBaTh YETHOCTh WM HEYETHOCTH
HawuGonbiiee ¥ HauMeHblllee 3HaueHHE (YHKUUM Ha | QyHKUWH, MEPUOJMYHOCTh (PYHKIMHU, HAXOAMTh MPOMEXYTKU
MIPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMbl U MUHUMYMBI (DYHKIIHH,
JluneiiHasi, KBaJpaTH4Hass W JApOOHO-JIMHEHHas | HauOonbpllee M  HauMeHblIee 3Ha4eHWe (QYHKIUH  Ha
(hyHKIMK. DIEMEHTapHOE HCCIeOBaHUE M MOCTPOCHHE | MPOMEXKYTKE.
rpaduKoB ATHX QYHKIHA. @opmyaIMpoBaTh M WUIIOCTPHPOBATh rpaduyecKu
CreneHb ¢ IenbIM Mmoka3aTeneM. buaoM HproToHa. | CBOWCTBA JIMHEWHOW, KBagpaTUYHOW, APOOHO-IHHEHHON W
CrenenHass (QyHKIMS C HaTypajdbHBIM M ILENBIM | CTENEHHOH (QyHKUMIL.
mokasaresneM. E€ cBolicTBa u rpadux Beipaxartsb dopmynamu 3aBUCUMOCTH MEXay
BEJINYNHAMHU.
3HaTh omnpeleleHHMe W CBOWCTBA CTENCHH C IIEJIBIM
NoKasaTesieM; NOAXOSIIYI0 (opMy 3alHCH JIEHCTBUTENBHBIX
quceN ISl PEelleHHs NPAKTHYECKUX 3aJad U IPeICTaBICHHs
JIAHHBIX
3. Apl/l(l)MeTl/I‘leCKl/lﬁ 18 4 ApudmMeTHIecKnii KOpeHb HATYPAILHOM CTETICHN U DopMyIUpPOBaATh, 3alUCHIBATH B  CHMBOJMYECKOI

KOpeHb N-0H
CTeIleHH.

€ro CBOMCTBA.

[IpeobpazoBanus YHCIIOBBIX BBIPAXKEHUH,
COJIEpIKAIMX CTETIEHH U KOPHHU.

I/IppaIII/IOHaHLHLIG YpaBHCHUA. OCHOBHEIE METOAbI

¢opMe u HUCTOJIB30BATH CBOMCTBA KOpPHS N-OM CTENEHHU MAJis
npeoOpa30BaHusl BEIPAXKCHUH.

Haxoauth pemieHusi HPPALMOHAIBHBIX YpaBHEHUH C
IIOMOIIBI0 PAaBHOCWIBHBIX IE€PEXOJOB WJIHA  OCYLIECTBIAA
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I/IppauMOHa JIbHBIE pELICHUs] UPPalUOHAIbHBIX YpaBHCHUM. PaBHOCUIIBHBIC | IPOBEPKY KOPHEH.
[IEPEXO0/bl B PEILICHUH UPPALMOHAIbHBIX YPABHCHUM. Crpours rpaduk ¢QyHKIMM KOpHS N-OH CTENEHH Kak
YPaBHCHHUA CpoiictBa M Tpaduk KOpHS N-0H CTENEHM Kak | oOpaTHOM JUIsi (GYHKIMHU CTEIIEHH C HATypaJIbHBIM MOKa3aTeIeM
¢GyHKOME ~ OOpaTHOH  CTEMeHH C  HATypaJbHBIM
MoKa3aTenaeM
4. Ioka3zaTeabLHAS 10 g CremeHp ¢ panUoOHATBHBIM MOKa3aTelaeM M eé ®DopMyIHPOBATH ONpeEIe/eHHE CTEIEHH C PAllMOHAIBHBIM
CBOWCTBA. MOKa3aTesIeM.
(l)YHKIII/IH. [NokazatenbHas (yHKIMs, €€ CBOWCTBAa M TpaduK. BemonHATe mpeoOpa3oBaHMS — YHCIOBBIX — BBIPAYKCHHH,
IHoka3zaTeJabHbIE Hcnonb3oBanue rpaduka GYHKOMH JJIsL  PELICHUs | COlepiKallluX CTEHEHH C PallMOHAIBHBIM ITOKa3aTelIeM.
ypaBHeHHs YPaBHEHUM. HUcnonb3zoBare uudpoBbie pecypebl I8 IOCTPOEHUS
[okazatenbHble ypaBHeHHs. OCHOBHbIE METOABI | rpaduka mokasaresibHOM (DYHKIUH U N3y4eHNUs €€ CBOMCTB.
peLICHHUs [T0Ka3aTeIbHbIX YPABHEHUM Haxoauth pemenus
MOKa3aTeIbHbIX YPABHEHUI
5. HOBTOpeHI/Ie, 2 q OCHOBHBIE TIOHATHS Kypca anreOpel W Hadal IIpuMeHsITH OCHOBHBIC MOHATHSA Kypca anreOpsl U Hadal
MaTremMaTtuueckoro aHaimm3a 10 kmacca, 00OOIIEHHE W | MAaTEMaTHYECKOTO aHaiW3a A PEIICHWs 3a1ad W3 PeasbHOM
obodmenue, CUCTEMaTH3alKs 3HAaHUH JKU3HU U IPYTHX IIKOJIBHBIX IPEIMETOB
CuCTeMaTu3alnud
3HAHMH

3 1 B HeAemto, Bcero 105 1, 1 ¥ — pe3epBHOE Bpems

11 KJIACC (OYHO-3A0OYHAS ®OPMA OBYYEHMUS)

Ne | HazBanmue pa3jgesia Kouu- OcHOBHOe coJaep:kaHHMe pasaelia OcHoBHBIE BU/IbI AeSITeJIbHOCTH
/Il | (tembl) 4ecTBO | (TeMbl) o0yJarmmxcs
qyacoB
1. .JIorapn(l)MuquKaﬂ 18 u Jlorapupm  umcnma.  CpoifctBa  sorapudma. JlaBaTs onpenesieHne jorapudma 4nuciia; ACSITUIHOTO U
Jecstranbie u HaTypaJibHbIe norapu(Mbl. | HaTypaJbHOTO Jorapudma.
(l)yHKIII/Iﬂ. [IpeobpazoBanue BbIpaKeHUH, coeprKalux HUcnoab3oBaTh CBOMCTBa norapudmoB s
JIOFapI/I(l)MI/l‘leCKI/Ie JorapuQmel. npeoOpa3oBaHus JOrapu(GMUIECKUX BHIPOKEHUH.
ypaBHeHHUsI Jlorapudpmudeckass ¢(yHKIHMA, €€ CBOWCTBA H Crpours rpaduk morapupmuueckod (QyHKIHMH Kak
rpadpuk. Hcnomp3oBanume Tpaduka GYHKIUM Ui | OOpaTHOM K TIIOKa3aTeIbHOW M HCIIOJBb30BaTh CBOWCTBA

pelIeHUs] ypaBHEHHUI.

norapupMuIecKor GYHKINH U PeIICHNS 3a1ad.
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.]]OFapI/I(l)MI/I‘IeCKI/Ie YpaBHCHUA. OCHOBHEIE METOAbIL
peuicHus J'IOl"apI/Iq)MI/I‘IeCKI/IX ypaBHeHI/Ifl. PaBHOCHIIBHBIE
MEePexXoJabl B pCUICHUU J'IOFapI/I(l)MI/IquKI/IX ypaBHeHI/Iﬁ

Haxoantp pemieHus JorapuMUYECKHX YypaBHEHHH C
MOMOIIBI0 PAaBHOCUJIBHBIX IEPEXOJ0B MU OCYIIECTBIIAS
MIPOBEPKY KOpHEH

Tpuronomerpuueckue

22 4

CI/IHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC YHUCJIOBOTO

JlaBaTh ompenesieHMsl CHHyCa, KOCHHyCa, TaHT€HCa H

apryMmeHTa. ApKCHUHYC, apKKOCHHYC M apKTaHTeHC | KOTaHT€HCa 4YHCIOBOTO apryMeHTa; a TakKe apKCHHYCa,
BbIpAkCHHUS H YHUCIIOBOTO aPTyMEHTA. apPKKOCHHYCa M apKTaHT€HCa YUCIIa.
YPaBHEHUSA TpuroHoMmerpudeckass OKPY>KHOCTb, OIpEIEICHHE IIpuMeHsATh OCHOBHBIE TPHUTOHOMETPHUYECKHE (DOPMYIIBI
TPUTOHOMETPUUECKHUX (DYHKIUI YHCIIOBOTO apryMEHTa. JUId IpeoOpa30BaHus TPUTOHOMETPUYECKUX BBIPAXKEHUH.
OCHOBHBIE ~ TPUTOHOMETpPHYECKHE  (OPMYJIBIL. Ipumensite  GopMyJIBI TPUTOHOMETPUM JUISl PELICHHS
[IpeoOpa3oBaHue TPUTOHOMETPHYECKUX BBIPAKEHHU. | OCHOBHBIX THIIOB TPUTOHOMETPUUECKUX YpaBHEHHUN
Pemenne TpuroHOMeTpUUYECKUX YPABHEHUM
3. MocaenoBaresbHocT | 10 u ITocnenoBarenbHOCTH, CHOCOOBI 3a/laHus OnepupoBaTh  NOHATHAMHU:  IIOCIEIOBATEIbHOCTb,
MOCIE0BATENBHOCTEN. Merton MaTEeMaTHYeCcKOH | cocoObl 3aJaHMsl MOCJIENOBATEIBHOCTEH; MOHOTOHHBIC H
H nporpeccun HHIYKIWH. MOHOTOHHEIE u OTPaHUYEHHBIE | OTPaHUYECHHEIE MOCIEN0BATENBHOCTH; HCCJIeI0BaTh
nocyefoBatenbHocTH.  Mceropuss aHanmm3a OECKOHEYHO | MOCIEOBATENbHOCTH HA MOHOTOHHOCTh M OTPaHUYEHHOCTb.
MaJbIX. [Tonyuats mpencTaBiaeHHEe 00 OCHOBHBIX HIEAX aHAIHM3A
Apundmernyeckas 1 TeOMETpHUECKas IPOTPECCUH. | OECKOHEYHO MalIbIX.
beckoneuno yOBbIBatoIas TrEeOMETPUYECKas JdaBartpb omnpeaeaeHue apupmMeTHuecKoi u
porpeccusi. Cymma  OeckOHEYHO  YOBIBalOLIeH | reOMETPHYECKON MPOTrPECCHH.
FeOMETPUUYECKON IIPOI'PECCHH. JIunelinbIi 51 Joxa3piBaTh CBOMCTBa apudmMeTHIeCcKO U
9KCIIOHEHIMAIbHBINA pocT. Hucio e. FEOMETPUUYECKON IIPOrpeccuyd, HAXOAUTb CyYMMY UJICHOB
dopMyna CIOXKHBIX MIPOLEHTOB. VIcronmp30BaHME | MPOTPECCHH, a TaKkke CyYMMy WICHOB OECKOHEYHO
mporpeccud Uil peIleHMs  pealbHBIX  3ajad | yObIBalomieil reoMeTpUIecKO MporpeccHy.
MPUKIIAJHOTO XapaKTepa Hcnoan3oBars mporpeccun A pelIeHHs  3ajad
MPUKIIAJHOTO XapaKTep.
IIpumensite  GOpMyITy CIHOXHBIX HPOLEHTOB IS
pelleHys 3aa4 U3 pealbHOW NPaKTUKU
4. HereprBHbIe 20 4 HenpepsiBable ¢(yHKIMM ¥ uX CcBoWcTBa. Touka OnepupoBaTh NOHATUSIMH: (YHKIUS HENpephIBHAsS Ha
paspeiBa. AcuMITOTH TpadukoB ¢yHKuni. CBOHCTBa | OTpe3ke, TOYKa pas3pbiBa (YHKIHWH, acUMITOTa Tpaduka
(l)yHKH“H' (hyHKIMH HETPEPHIBHBIX HA OTpe3Ke. MeTo MHTEpBaIoB | (QYHKIHH.
HpOI/BBOHHaﬂ JUIsl pelleHHus HepaBeHCTB. IIpumeHeHHe CBOMCTB IIpuMeHATh CBOWCTBA HENPEPHIBHBIX (QYHKIUH s
HeTpephIBHBIX (QYHKIMH JUIs peleHuns 3a1ad. peleHus 3ajgau.
Ilepast u BrOpas IpPOM3BOAHBIE  (YHKIIHH. OnepnpoBaTth  NOHATHUSIMM. TiepBas M BTOpas
OmnpeneneHne, TeOMETpUYECKUl M (U3MYECKUH CMBICT | MPOM3BOAHBIC  (DYHKUIMHM;,  NOHMMAaTh  (GU3HYECKUH U
NPOM3BOJIHON. YpaBHEHHE KacaTeIbHOW K TpaduKy | TEOMETPUYECKHH  CMBICT  HPOM3BOJIHOHM;  3aIlCHIBATh
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¢$yHKIHIH.
[TpousBonHbIe 3JIEMEHTAapHBIX (yHKIMH.
[lpousBomHass  CyMMBI, NpPOHU3BEICHHUS, YAaCTHOTO U

KOMITO3UINH (yHKIIHH

ypaBHEHHE KacaTeIbHOI.
Bbruncisite  Mpou3BOHBIC
YaCTHOTO U CIIOKHOHM (DyHKLIUH.

CYMMBI, TIPOU3BEJCHHUS,
M3y4aTh npoU3BOIHEIC HIIEMEHTAPHBIX (yHKIHHA.
Hcnoab3oBaTh TeoMeTpHIECKANR W (PU3MYECKHA CMBICI

MPOMU3BOIHOM [UIS pEIICHNS 3a1a4

HcciaenoBanue
pyHkumi ¢
MOMOIIbIO
MPOU3BOIHOM

234

[IpumeHeHre MPOU3ZBOJHOW K  HCCIIEIOBAHMIO
(GyHKIMA  HA ~ MOHOTOHHOCTH U
Haxoxnenne HanOOdbLIEro M HAaUMEHBIIETO 3HAYECHUS

3KCTPEMYMBI.

HeNpephIBHOM (yHKIIUM Ha OTPE3Ke.
Ilpumenenne NOPOU3BOMHOM Uil  HAXOXKICHHS
HaWIyd4IlIero pelleHus B MPUKIAAHBIX 3ajadax, Ui
ONpEZICTICHUsI CKOPOCTH M YCKOPEHUS
3aJaHHOTO (POPMYIION MK TpaduKOM.
Kommozummst  ¢pyakumii. ['eomerpuyeckrme 00pa3bl

ypaBHeHI/Iﬁ 1 HCPABCHCTB Ha KOOpHHHaTHOﬁ IINIOCKOCTH

npounecca,

CTpouts TpaguK KOMIIOZWUINH (YHKIHH C TOMOIIBIO
3JIEMEHTAPHOTO MCCIIEA0BAHUS U CBOMCTB KOMITO3HIIMH.

Crpoutrs reoMeTpuyeckue o00pasbl  ypaBHEHHH H
HEpaBEHCTB Ha KOOPJMHATHOH IJIOCKOCTH.
Hcnonws30BaTh  NPOM3BOAHYIO Ul HCCIIECIOBAHUS

(GYHKIIMM Ha MOHOTOHHOCTH W O3KCTPEMYMBI; HAXOAHMTH
yHKIIH
HETIPepBIBHOW HA OTpe3Ke; CTPOMTh Tpaduku (yHKIWi Ha

OCHOBaHUHN HpOBeHéHHOFO HUCCICAOBAHMA.

HanOoJbIIee u HAanMCHBIICC 3HA4YCHUA

Hcnoan3oBaTh MNPpOU3BOAHYIO JUIA

HauJyqmero pemceHuss B IPUKIAJAHBIX,

HaX0XKIACHHS
B TOM YHCIE
COIMAIbHO-KOHOMHUYECKUX, 3ajadax, A1 OIpeAeIeHUs
CKOPOCTH M YCKOPEHHUS IIpolecca, 3aJaHHOTO (OpMyJIoN Miu
rpadukoM.

IMosxyyaTs npencraBiieHHe O IPUMEHEHHU TIPOU3BOJHOM

B pas3jIMYHBIX OTpACIAX 3HAHUI

IlepBooOpa3Has u
HHTErpaJ
(12 v)

12 4

[lepBooOpazHas, CBOMCTBO

NepBOOOPA3HBIX. ITepBooOpasHble  3IIEMEHTAPHBIX

¢ynkimii. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.
Wurerpan. ['eomerpuueckuil cMbICT HHTErpaja.

Brruucnenue onpenenéHHOro wHTErpana no Qopmye

OCHOBHOC€

Hrrorona—Jleiibnua.

[Ipumenenne  wHTErpama IS  HAXOXKACHUS
Ionanel MIOCKUX GUTyp U 00bEMOB T€OMETPHUECKUX
TeJL

IIpumepst pelieHui mddepeHnraTbHBIX
YpaBHEHHH. MatemaTtuueckoe MOJIETUPOBaHUE
peabHBIX MPOIECCOB ¢ MOMOMIBI0 IudhepeHnnanIbHbIX

yYpaBHEHU

OnepupoBath  NOHATHAMH: nepBooOpasHas  u
Haxoauths mepBooOpaszHbIe
3JIEMEHTAPHBIX (QYHKIMH M BBIYUCISITE HHTETpal 10 popmyIe

Hrrorona — JleiOuuna.

OHpeI[GJ'IGHHHﬁ HUHTETpaJ.

HaxoauThs miomany 1iockux ¢uryp m oOBEMBI Ted ¢
MOMOUIBIO OMPEENEHHOrO HHTETpaa.

3HAKOMHUTBCA C MaTEeMaTHYECKUM MOJICIMPOBAaHMEM Ha
npumepe auhhepeHInaTbHBIX YPaBHECHHH.

[Tomywats mpencTaBiIeHUE O 3HAYCHUN BBEICHUS MTOHATHUS
HMHTErpaja B pa3BUTHU MaTeMaTHKN
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3 1 B HeAemto, Bcero 105 1, 1 ¥ — pe3epBHOE Bpems

12 kaace (ouHO-3204Hasi hopma 00yUeHMS )

Ne | HazBanmue pa3jgesia Koamn- OcHOBHOE coJiep:KaHue pa3jaesia OcHoBHBIE BHABI 1eITEJILHOCTH
/Il | (tembl) 4YeCTBO (Tembl) 00y4arImxcs
qyacoB
1. Fpaq)mm 16 u Tpuronomerpuueckne (GYHKIHMH, HX CBOWCTBA U Hcnons3oBaTh umuppoBbIe pecypebl UIS MOCTPOCHUS
rpaduku. rpagMKOB TPUTOHOMETPHYECKUX (YHKIMH W HM3YYCHHS HX
TPHTOHOMETPHYECKHX OT160p KOpHEW TPUTOHOMETPHUYECKUX YPAaBHEHHIA C | CBOMCTB.
(l)yHKu]/[ﬁ, MOMOUIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH. Pemarp TPUTOHOMETPUYECKHE ypaBHEHUsI u
TpI/IF OHOMETpPHYECKHe PemieHre TpUroHOMETPUYECKUX HEPABEHCTB OCYIIECTBIISITh (1T60p KOpHe c HOMOIIBIO
TPUTOHOMETPUYECKON OKPY’KHOCTH.
HEpaBeHCTBA IpuMeHaTs (QOpMyIbl TPUIOHOMETPMH s peElIeHHs
OCHOBHBIX THIIOB TPUTOHOMETPHYECKNX HEPABEHCTB.
Hcnons3oBaTh nudpoBbie pecypehbl Uil IOCTPOCHUS U
HCCIIeTOBaHUSA TPapUKOB (HyHKIIHH
2. I/Ippamea JIbHBIE, 25 g OCHOBHBIE METOJBl PELICHHA MOKa3aTeNbHBIX | IIpumeHsaTs CBONCTBa [IOKa3aTeIbHOU U
JorapupMUIECKIX HEPABEHCTB. sorapupmMudeckor (QYHKIMHA K PELICHUIO MOKa3aTeNbHBIX H
I0KA3aTCILHBIC H OCHOBHBIE METOZBI PELICHUS] HPPALMOHAIBHBIX | JOrapu(MHUYECKUX HEPABEHCTB.
JIOT apn(l)anecxne HEPABEHCTB. O06ocHOBATH PaBHOCWILHOCTD MEPEXOJIOB.
HepaBeHCTBA I'paduueckue METO]IBI pemneHus Pemars  uwppanmoHanbHblE WM KOMOMHHpPOBaHHBIE
MPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(PMUYECKUX | HEPABEHCTBA, C TOMOIIBIO PABHOCHIBHBIX MIEPEX0/IOB.
YpaBHEHHI 1 HEPaBEHCTB Hcnons3oBaTh rpaduueckne MeETOABI M CBOWCTBa
BXO/SIINX B YpaBHEHHE WIM HEPaBEHCTBO (YHKIMH s
pelIeHus 3aaun
3. KoMiuiexkcubie uuciia | 10 g KommnekcHsle  umcna.  AnreOpamueckas U OnepupoBaTh NOHATHAMM: KOMIUIEKCHOE YHCIO U

TPUTrOHOMETpHUYEcKass (OPMBI 3alUCH KOMIUIEKCHOTO
qHcia.
ApupMeTHuecKrue Omepanuyd C KOMIUICKCHBIMHU
YHCJIAMH.
HzobpaxeHue
KOOPJMHATHOHN IJIOCKOCTH.
®opmyna Myaspa.

KOMILJIICKCHBIX qucCe Ha

Kopuu n-oit crenenu wu3

MHOYKECTBO KOMILJICKCHBIX YHMCEIL.

IIpeacraBasaTh KOMIUIEKCHBIE YHCTIa B alreOpandeckoi u
TPUTOHOMETpHUECKOH GopMe. BoImoHATh apudmerndeckue
onepaluy ¢ HUMHU.

H300paxkars KOMIUIEKCHBIE 4YHCJIa HAa KOOPAMHATHOM
INTOCKOCTH.

IIpumensars

MyaBpa u

dopmyy MOJTy4aTh
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KOMIIJICKCHOI'O YHCJia.
HpI/IMeHeHI/Ie KOMIUICKCHBIX YHUCE I PEHICHUA
(1)I/I3I/I‘{GCKI/IX 1 reOMETPUICCKUX 3a1a4

MpEACTABJICHUC O KOPHAX N-oif CTENEHH M3 KOMILIEKCHOI'O
3HAKOMHThCS C npumMepamu MMPUMCHCHUSA

KOMIUICKCHBIX YHCCJI [JIA PCIICHUA TCOMCTPUYCCKUX U

qucia.

¢u3uIecKux 3amad

4. HaTypa JIbHBIC U 10 g HatypanbHble 1 nienble 4ncia. OmnepupoBaTh MNOHATHAMH: HATypallbHOE M  IIEJO€
IIpuMeHeHnEe NPHU3HAKOB AECTMMOCTH LEIBIX YUCET, YHUCII0, MHO’KECTBO HaTypPalbHBIX U LENbIX YHACEIL
IeJIbIC YuciIa HOJl m HOK, ocTaTkoB 110 MOIYIIO, aITOPUTMA Hcnonb3oBaTh NPHM3HAKM JCIUMOCTH LEJBIX YHCETN,
EBxnuaa 11 peuieHus 3afay B LEbIX YUCIaX octatku 1o monymo; HOJ[ u HOK HarypanpHBIX 4MmCeln;
anroput™ EBxunnaa s pemieHus 3anad.
3anuceiBaTh  HaTypajbHBIE 4YHCIAa B  Pa3JIMYHBIX
MO3UIMOHHBIX CUCTEMAaX CUUCIICHUS
5. CucreMpl 12 g CucrteMa U COBOKYITHOCTh YPaBHEHHH. OnepupoBaTh NOHATHAMHU: CHCTEMa M COBOKYIHOCTBH
PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUSL. YPAaBHEHMH M  HEPaBEHCTB; PEIICHHE CHCTEMBl HIH
PallHOHAJIbLHBIX, OCHOBHBIE METOJIbI PELICHUS CHCTEM H COBOKYITHOCTEN COBOKYITHOCTH;  PAaBHOCHIIBHBIE CHCTEMBI M  CHCTEMBI-
HPpPalHOHAJbHBIX palMOHAIBHBIX, HPPAUOHAIBHBIX, TOKA3aTEIbHBIX 1 CIIEICTBUSI.
norapu(pMUIECKUX ypaBHCHHH. HaxoauTh pemeHHs CHCTEM U COBOKYNHOCTEH LENBIX
TOKA3aTCABHLIX H IIpuMeHeHre ypaBHEHUI, CUCTEM M HEPABEHCTB K pallMOHANBHBIX,  UPPALMOHANBHBIX, IOKA3aTEIbHBIX U
Jorapupmuyeckux PELIEHNIO MATEMATUYECKUX 38144 U 3329 U3 Jorapu(MUIECKUX YPABHEHUN U HEPABEHCTB.
ypaBHeHm“a pa3IUYHBIX 00JIacTel HAyKH U peasbHOM KU3HH, IIpuMeHATH CUCTEMBI YPABHEHUI K PELICHUIO TEKCTOBBIX
MHTEPIPETANNs MOIyIeHHBIX Pe3yIbTaTOB 3aad U3 Pa3IMYHBIX oOjacTel 3HAHWH W PeaJbHOW KHU3HH;
HHTEPNPEeTHPOBATH MTOJTyICHHBIEC PELICHNUS.
Hcnoan3oBaTh HuGpoBbIe pecypchl
6. 3agauu ¢ 16 4 PanmonanbsHele, HppalMOHANIBHBIE, TIOKA3aTEIbHbIE, Buioupars croco6 peleHns palHOHAIbHBIX,
norapu(pMUIECKNe U TPUTOHOMETPUIECKHE yPaBHEHMS, UPPALMOHAIBHBIX, II0OKa3aTeNbHBIX, JOTapuPMHUUECKUX |
napamerpaMu HEPaBEHCTBA U CUCTEMBI C TapaMETPaMH. TPUTOHOMETPUYIECKHUX yYpaBHEHHH u HEPaBEHCTB,
ITocTpoenue u uccrenoBaHle MaTEMAaTHUECKUX MOJENEH | coAepKAIIMX MOAYNIN U MapaMeTpBI.
peanbHBIX CUTYaIUH C TOMOIIBIO YPaBHEHUH, CUCTEM IIpumenaTs rpadguyeckre U aHATUTUIECKUE METOIBI IS
YpaBHEHHMH U HEPABEHCTB C MapaMeTpaMu pelieHns ypaBHEHUH W HEPaBEHCTB C IapaMeTpaMH, a TakxkKe
nucciefgoBanne  (QYHKOMHA ~ METOAAMH  MaTeMaTHYECKOIro
aHalm3a.
CTpouTrs W MHCCJIEAOBATh MaTeMaTHYECKHE MOJENU
peanbHbIX CUTyalluii ¢ MOMOIIBI0 YPaBHEHHI, HEPABEHCTB U
CHUCTEM C IapaMeTpamMu
7. HOBTOpeHHe, 16 4 OCHOBHBIE TIOHATHS M METOABI Kypca, 000OLIeHHEe M MoaennpoBaTh peajbHbBIE CUTyallul Ha SI3bIKE aureOpsl,

COCTABJIATH BBIPAXKCHUA, YPaBHCHHA, HEPABCHCTBA U HX

29




30

00001IeHME,
cHCTeMAaTH3alNs
3HAHUU

cUCTeMaTH3alMs 3HaHUH

CHCTEMBI O YCIIOBHIO 3a/laud, HMCCJIeJ0BATH NOCTPOCHHBIC
MOJEIM €  WCIOJb30BAaHMEM  ammapara  anredpsl,
HHTEPNPETHPOBATD [OJYIYECHHBINH pe3ybTaT.

IIpumensite  QyHKOMM  AT9  MOJCIMPOBAaHHA |
WCCIIEJOBaHNS PEATbHBIX MIPOIIECCOB.

Pemarp npukiagHsle 3aadd, B TOM YHCIIE COLUAIBHO-
SKOHOMHYECKOTO M (DU3MUECKOTO XapakTepa, CpPeACTBaMHU
anreOpsl 1 MAaTEMAaTHIECKOTO aHAIN3a
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