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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo MaremaTvke YriyOIEHHOTO YpPOBHS Ul OOYyYaroIIMXCsl HAa YPOBHE
cpenHero oOmiero oo6pazoBanusi paszpaborana Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHUM, MPEIbABISIEMBIX K  MaTEMaTHYECKOMY
00pa30BaHMIO, U TPATUUUN POCCUHCKOro oOpa3oBaHus. Peanmuzanms mnporpaMMbl 1O
MaTeMaTUKe OOECIeYMBAET OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIMSIMH, COCTAaBJISIOIIMMU
OCHOBY  JUIsl ~ CaMOpa3BUTHS M  HENPEpPHIBHOIO  00pa3oBaHUs,  IIEJTOCTHOCTD
OO0IIEKYIbTYPHOTO, TMYHOCTHOTO U TMO3HABATEIBHOTO PAa3BUTHUS JTJMYHOCTH O0YUAIOIIMXCSL.

B nporpamme nmo marematuke y4TeHbl WJed U mojoxeHus «KoHIenmu pa3BUTHUS
MaTematuyeckoro ooOpaszoBanusi B Poccwiickoit ®epepamum». B coorBercTBHU C
Ha3BaHUEM KOHIIEMIIMM MaTeMaTH4eckoe oOpa3oBaHHME JIOJDKHO, B YACTHOCTH, peIIaTh
3alady oOecredeHus: HeoOXOJMMOro CTpaHe YHciia OO0Yy4arolUXcs, MaTeMaTH4ecKas
MOJIOTOBKAa KOTOPBIX JOCTaTOYHA U1 MPOJOJDKEHHS OO0pa3oBaHUs IO pa3IMYHbIM
HAIpPaBJICHUAM, BKIIIOYasl MPENoJIaBaHWE MAaTEMaTUKH, MaTeMaTUYECKUE HCCIETOBaHUS,
paboty B cepe MHPOPMAIIMOHHBIX TEXHOJIOTUH U JAPYTrUX, a TaKkKe OOecreyeHus Jis
KaXX/1I0ro 00Y4Yarolerocsi BO3MOXHOCTH JOCTHM)KEHHS MaTEeMaTHYeCKON IOATOTOBKU B
COOTBETCTBUM C HEOOXOAUMBIM €My ypoBHEM. VIMEHHO Ha pelieHue 3TUX 3a]ad HaleleHa
nporpamma 1o MaTeMaTuke yriryOja€HHOTO YpOBHSI.

B »snoxy uudpoBoii Tpancopmanuu Bcex cdep YEeNOBEYECKOH NeATeNbHOCTH
HEBO3MOXXHO  CTaTh  0Opa30BaHHBIM  COBPEMEHHBIM  YeJIOBEKOM 0e3  Xoporien
MaTEMaTUYECKOW IMOATOTOBKU. DTO OOYCIOBIIEHO TE€M, YTO B HAIIM JHU PACTET YHUCIIO
CHELMATIbHOCTEH, CBS3aHHBIX C HEMNOCPEICTBEHHBIM MPUMEHEHHEM MAaTE€MaTUKH: U
B cdepe HKOHOMUKHM, M B OW3HECe, WU B TEXHOJNOTMYECKUX 0O0JacTiX, U Jaxke B
rymaHuTapHbix chepax. Takum oOpazom, Kpyr oOydarouuxcsi, At KOTOPhIX MaTeMaTHhKa
CTAHOBUTCS  3HAUMMBIM  MpeaMeToM, (yHIaMEHTOM 00pa3oBaHHUs,  CYILECTBEHHO
paciupsiercs. B Hero BXOIST He TONBKO OOydYaromiuecs, IUIaHUPYIOLIUE 3aHUMAaThCs
TBOPYECKOM M HCCIENOBaTENbCKOM paboToil B 00JacTM MaTeMaTUKH, HH(POPMATUKH,
(U3HKM, SKOHOMHKM M B JApPYrux o0nacTaxXx, HO U T€, KOMY MaTe€MaTUKa HYy>KHa JUIs
UCTOJIb30BaHUs B MPO(ECCHUSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C HEM.

[lpuknanHas 3HAYUMOCTH MAaTEMaTUKH OOYCIIOBJIEHA TeM, 4YTO €€ MpeIMETOM
SBISIIOTCS  (DyHIAMEHTAIbHBIE CTPYKTYpPhI HAILIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBbIE  OTHOIICHMS,  (PYHKIMOHAJIbHBIE  3aBUCMUMOCTH U  KAaTE€rOpUU
HEOIPEAENEHHOCTH, OT MPOCTEUIINX, YCBAaMBAEMBIX B HENOCPEACTBEHHOM OIIBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIi PAa3BUTHsI HAYYHBIX M TEXHOJIOTMUECKUX HJIEH.
be3 KOHKpETHBIX MaTEeMaTH4YEeCKUX 3HAHWK 3aTPyJHEHO MOHMMAaHWE MPHUHLMUIIOB
YCTPOMCTBA M HCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCIHPHUSATHE M HHTEPHpETAIUs
pa3HOOOpa3HOM  COLMANbHOW,  SKOHOMHUYECKOM, NOJUTHUYECKOM  HH(pOpMaIuH,
Manodh(deKTHBHA TOBCENHEBHAS TMpaKTUYeCKas JesITeNbHOCTh. Bo MHorumx cdepax
npo(heCCUOHATILHON NIEATEIbHOCTH TPEOYIOTCSI YMEHHS BBINONHITH PACUEThI, COCTABIATh
aITOPUTMBI, MPUMEHATH  (QOPMYJIbl, MPOBOAUTH TI'EOMETPUYECKHE W3MEpPEHUs U
MOCTPOEHHMSI, YUATATh, 00pabAThIBaTh, HHTEPIPETUPOBATH U NPEACTABISATH HHPOPMALIUIO B



BUjC TAOJUI], AUarpaMM M TrpaduKoB, MMOHMMATh BEPOSTHOCTHBIA XapakTep CIyYailHBIX
COOBITHUH.

OpnHOBpeMEHHO ¢ paciupeHueM cdep NPUMEHEHUsST MaTeMaTHKd B COBPEMEHHOM
obOmecTBe BCE Oojiee BaXHBIM CTAHOBUTCS MaTEMAaTHYCCKHH CTHIb MBIIUICHHS,
NPOSIBIISIIOIIMICS B OINpeneNEéHHBIX YMCTBEHHBIX HaBbIKaXx. B mpoiecce wu3ydeHUs
MaTEMaTHKH B apCeHAT MPUEMOB M METOJIOB MBIIIJICHUS YEIOBEKA €CTECTBEHHBIM 00pa3oM
BKJTIOUAIOTCS MHAYKIUSA W JSAYKIHs, 000OIIEHNE W KOHKPETH3aIlus, aHalu3 W CHUHTE3,
KIaccupuKalsg MW cucTeMaTu3anus, aOcTparupoBanue U aHanmorusi.  OOBEKTHI
MaTEMaTHYECKUX  YMO3AKJIIOUCHWW, TMpaBWiIa WX KOHCTPYMPOBAHHUS  PACKPBIBAIOT
MEXaHHU3M JIOTHYECKUX TIOCTPOEHUH, CTIOCOOCTBYIOT BBIPAOOTKE yMEHUST (DOPMYIHPOBATh,
00OCHOBBIBaTh M JIOKA3bIBATh CYXIACHHS, TEM CaMbIM (DOPMHUPYIOT JIOTHUECKUHA  CTHIIb
MBIIIIJICHUS. Benymas pOIh TIPUHAITICKUAT MaTemMaTuke B (OPMUPOBAHUU
AITOPUTMHYECKOW KOMITOHEHTHI MBINUICHUS W BOCIHTAHUM YMEHWH JEHCTBOBATh 110
3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHPOBAaTh HOBHIC. B
NpOIECCEe PEIICHMS 3a/1a4 — OCHOBBI JIJIsi OPTaHHU3aAIlMU YI4eOHOMW NIEeATEeNHbHOCTA Ha YPOKax
MaTEMaTHKH — PA3BUBAIOTCS TBOPUSCKAS M MPUKJIATHAS CTOPOHBI MBIIIIJICHUS.

OOyyenne MareMaTuKe HTa€T BO3MOXKHOCTh pPa3BHBATh y OOYYAIOIIMXCS TOYHYIO,
parMoHANbHYI0O W WH(GOPMATHBHYIO pe4b, YMEHHE OTOMpaTh HamOoJiee MOIXOIAIITNE
S3BIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue CpeicTBa ISl BBIPAXKEHUS CYXKICHUH U
HATJIATHOTO UX TIPECTaBICHHUS.

HeoOxonuMpIM KOMIOHEHTOM OOIIEH KyJbTyphl B COBPEMEHHOM TOJIKOBAaHUU
ABJISIETCS 001Iee 3HAKOMCTBO C METO/IaMH TMO3HAHUS IEHCTBUTENIbHOCTH, MPEACTABIEHUE O
npeaMeTre M METOAE MAaTEMaTUKH, €ro OTJIMYUAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX NPUMEHEHHs] MaTeMaTUKUd Uil pPEeLIeHUs
HAY4YHBIX W TMPUKIAJHBIX 337a4. TakuM o0pa3oMm, MaTeMaTH4eckoe 0Opa3oBaHHE BHOCUT
CBOI BKJIaJ] B (hOpMHpOBaHUE OOIICH KyIbTYphl YEIOBEKA.

W3yuenne wmareMaTUKHd CIIOCOOCTBYET OSCTETHUECKOMY BOCIHUTAHHUIO YENIOBEKa,
NOHMMAHHUIO KpacoTbl M M3SALIECTBA MATEMaTUYECKUX PACCYKICHUH, BOCIPHITHIO
reOMEeTPUYECKUX (POPM, YCBOESHUIO UIEU CUMMETPHH.

[TpuoputernpivMu 1iensiMu o0ydennsi matematuke B 10-11 kmaccax Ha yrimyOinéHHOM
YPOBHE NPOJ0IKAIOT OCTaBaThC:

dbopMUpOBaHHE TEHTPAJIBHBIX MAaTEMAaTUYECKUX TMOHITHM (YUCIIO, BEJIMYUHA,
reoMeTpuueckas Qpurypa, nepeMeHHasi, BepOsTHOCTb, (DYHKIIUS, IPOM3BOAHAS, MHTErpan),
00ecreunBarOIIUX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOr0 00pa30BaHMUS
00 y4arouuXxcs;

noJiBe/icHue OOyYaloIIMXCsl Ha JIOCTYTHOM JIJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMaTUKH W OKPY’KAIOLIEro Mupa, MOHMMAHMIO MAaTEMaTUKH KaK 4YacTH
o0111el KyJIbTyphl YETIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW  OO0yYarommxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBIILICHUS,
MHTEpeca K U3YYeHHUIO MAaTEeMaTHKU;

dbopmupoBaHre  (PyHKUMOHATBLHOW  MaTeMaTH4YECKOM  TIPaMOTHOCTH:  YMEHHMS
pacno3HaBaTh ~MAaTEMAaTHMYECKHE aCHEKThl B PEANbHBIX JKU3HEHHBIX CUTYyalUsSIX U



Opd  M3YYEHHUU JIPYIMX  Y4eOHBIX TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (QOpMyaupoBaTh WX Ha A3bIKE MAaTeMaTUKH W  CO3[aBaTh
MaTEMaTUYECKUE MOJENH, IMPUMEHATh OCBOCHHBIM MaTEeMaTHYECKUM  anmapar s
pellieHus] NPAKTUKO-OPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBaTH M  OLEHUBATh
MIOJTyYEHHBIE PE3YIIbTATHI.

OcHOBHBIMU JIUHUSIMU cojiepkanust MaremaTuku B 10-11 kmaccax yriyOiaéHHOTO
ypOBHS SABJISAIOTCA: «Hucia U BbIUUCHEHUSY, «AnreOpa» («AreOpandeckue BhIPAKEHU,
«YpaBHEHUsI M HepaBeHCTBay»), «Haudana maTemMaTH4eCKOro aHajIu3ay,

«l'eomerpusi»  («l'eomerpuueckue ¢Gurypsl M HX CBOMCTBay, «/3mepeHue
r€OMETPUUYECKUX BEJTUUHMHY), «BEepOsITHOCTh U CTaTUCTUKA». JlaHHBIE JIMHUM pPa3BUBAIOTCS
napajuiebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHCHUMO
OJIHa OT JAPYIrOM, a B TECCHOM KOHTaKTe U B3auMozeicTBun. Kpome 3Toro, ux o0beauHseT
JIOTUYECKasi COCTaBIIAIONIAsA, TPAJUIMOHHO MPUCYIAsi MaTeMaTUKE W TPOHU3bIBAIOLIAs
BCE MaTeMaTH4eCKHe Kypchl U coaepxkarenbHble quHuu. ChopmynupoBanHoe Bo OI'OC
COO TpeboBaHrEe «yMEHHE ONEPUPOBATH MOHATHUSIMH: OIpPEACIICHUE, aKCUOMa, TeOpeMa,
CIIEJICTBUE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIIbHBIE (POPMYIUPOBKU, YMEHHUE
(dopmyarpoBaTh OOPATHOE U MPOTUBOIOIOKHOE  YTBEPXKIEHUE, IPUBOAUTH MPUMEPHI
U KOHTPIIPUMEPHI, MCIOIb30BaTh METOJ MaTeMaTHYeCKOM WHAYKIMH, MPOBOJIUTH
JIOKA3aTeIbHbIE  pPACCYy)KJIEHUS MpU  PpEUIeHHM 334a4, OLICHHBAThb JIOTHYECKYIO
NPaBWILHOCTh PACCYKJICHUI» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a (popmupoBaHUE
JIOTUYECKUX YMEHHMH pachpelensercs MO BCEM ToaaM OOydeHHUsl Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHMs.

B coorBerctBun ¢ ®I'OC COO MaremaTuka siBisiercs 00s13aTeNbHbIM MPEIMETOM Ha
JJAaHHOM  YPOBHE oOpazoBanusi. Hacrosimelt  mporpammoil 10 ~ MaTeMaTHKe
npeaycMaTpuBaeTcs u3ydeHue ydeOHoro mnpenmera «MaremaTtuka» B paMKax TpEX
y4eOHBIX KypcoB: «AnreOpa M Hayajga MaTEMaTHYECKOro aHanmm3a», «l'eomerpus»,

«BepoaTtHocTh U cratucThkay. POpMUPOBAHKUE JTOTUYECKUX YMEHUN OCYIIECTBISETCS
Ha TIPOTSDKCHHWHM BCEX JIET OOy4YeHHUS] Ha YpPOBHE CpeIHEro oOIero ooOpa3oBaHUS, a
AJIEMEHTHI JIOTMKHU BKJIIOYAIOTCS B CO/IEPKAHKME BCEX HA3BAHHBIX BBILIE YUEOHBIX KYpPCOB.

OOmee KOMMYECTBO 4YAacoB, HANPABIEHHBIX HA HM3yYEHUE  MaTEMaTHUKH Ha
yrayoineanom yposae — 544: B 10 xitacce — 272 gaca (8 yacoB B Henenmio), B 11 kmacce — 272
vaca (8 yacoB B HEIEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpakaaHcKoOro BOCIMTAHUS:
c(OPMUPOBAHHOCTh TPAKIAHCKON TO3UIIMM OOYYAroIIerocss KaK aKTUBHOTO W
OTBETCTBEHHOI0 YJIEHa POCCHMCKOrOo OOIIECTBA, MNPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaX (YHKIIMOHHPOBAHUS DPA3JIMYHBIX CTPYKTYpP, SIBICHHMA, TPOIEAYP TPAKITAHCKOTO
obmiectBa (BBIOOPHI, ONMPOCHI M JAPYro€), YMEHHE B3aUMOJCHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIIUSIMU M HA3HAUYCHUEM;

2) MATPHOTHYECKOI0 BOCIIUTAHUSI:
c(OPMUPOBAHHOCTh  POCCHUHCKOM  Tpa)xKJaHCKOW  HMICHTUYHOCTH, YBAXKEHHUS K
MPOIIUIOMY M HACTOSIIEMY pPOCCHMCKOM MAaTEMAaTUKH, LEHHOCTHOE OTHOLICHHE K
JOCTH)KCHUSIM POCCUKMCKHMX MAaTEMaTUKOB U POCCUMCKOM MaTEMaTHYECKOW IIKOJIbI,
WCIOJIb30BAHUE AITUX JOCTUKEHUU B JPYIMX HayKaxX, TEXHOJIOTHUSX, chepaXx SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAaHME JYXOBHBIX IIEHHOCTEH pPOCCHMHCKOro Hapoaa, CHOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUS, 3THYECKOIO IIOBEACHHMS, CBSA3aHHOIO C IPAKTHYECKUM
NPUMEHEHUEM JOCTHXKEHUN HAYKH U JIEATEIbHOCThIO YUYEHOT0, OCO3HAHME JIMYHOTO BKJIaJa
B [IOCTPOEHHE YCTOWYMBOIO OyIyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHMSA:
JCTETHYECKOE  OTHOIIEHHE K MHPY, BKJIIOYass OSCTETHMKY  MaTEeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, pEIIEHHH, PpACCYKIECHHH, BOCIPUUMYHBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BHIOB HCKYCCTBA;

5) ¢u3EIeCKOro BOCIIMTAHUS:

C()OPMHUPOBAHHOCTh yMEHHUS MPUMEHATh MaTeMaTHYeCKHE 3HAHWS B HWHTEpecax
3I0pOBOr0 M 0Oe30macHoOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3JI0POBBIO (3I0POBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, PEryJsipHas
du3nveckass aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHHE TPU 3aHITHAX CIOPTUBHO-
03JI0OPOBUTEIBHOM JIESITEITBHOCTBIO;

6) TpyA0BOro BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOTIOOWsS, HHTEPEC K Ppa3IHYHBIM
chepam TpodecCHOHANTBHOM  JEITEIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW © €€
NPUIOKCHUSIMH, YMEHHE COBEpIIIaTh OCO3HAHHBIA BbIOOpP Oyayiied mpodeccur U
peann30BbIBaTh COOCTBCHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M  CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO W CaMOOOPa3OBaHMIO HAa TMPOTSHKEHHH BCEH IKHM3HHU,
TOTOBHOCTh K AaKTHMBHOMY YYaCcTHIO B PEIICHHH MPAKTHYECKMX 3aad MaTeMaTHYeCKOM
HaIPaBJIEHHOCTH;



7) IKOJOTHYECKOr0 BOCTIMTAHUS:
c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYpPbhl, MMOHUMAHUE BIIHMSHHUS COLMAIBHO-
HKOHOMMYECKHX TPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIIBHON CpE/bl, OCO3HAHHE
rJI00AILHOTO  XapakTepa »JKOJIOTMYECKUX Tpo0JieM, OpHeHTalus Ha MNPUMEHEHUE
MaTEeMaTUYEeCKUX 3HAHMM JJIs pelleHus 3a7ad B 00JacTH OKpYXKaIoIIEeH Cpelbl,
IUIAHUPOBAHKUE TOCTYNKOB M OLIEHKM WX BO3MOMKHBIX MOCIEICTBUN Ul OKpY’Karomien
Cpebl;

8) HeHHOCTH HAYYHOTO MO3HAHHUSL:
c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM U OOLIECTBEHHOW MpPAKTUKH, MOHUMAHUE MAaTEMaTUYECKOM HayKu Kak
cepbl 4ETOBEUECKOW IESATETbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUUMOCTU IS Pa3BUTHS
UUBWIN3ALUM, OBJIAJIEHUE S3BIKOM MAaTEMaTUKU W MaTeMaTHYEeCKOW KyJIbTYpOM Kak
CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIIATH POEKTHYIO U UCCIIEA0BATEIBCKYIO
JEATENbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare n3yueHuss MaTeMaTUKU Ha YPOBHE CpeAHEro ooliero oOpa3oBaHusi y
oOyuaromerocsi Oyayr choOpMUpOBaHBI MO3HABATEIbHBIE YHUBEPCAIbHBIE YUeOHBIC
JEHCTBUS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YYECOHBIC JICHCTBHS, PETY/ISATUBHBIC
YHHUBEpCAJIbHBIC YI€OHBIC JCHCTBUS, COBMECTHAS JESTEIHHOCTb.

IHo3HaBaTebHbIE YHUBEPCAJbHbIC Y4eOHbIC AeiiCTBHUS

ba3oBble JlornuecKkue AeiCTBHUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKK MaTEeMAaTUYECKUX OOBEKTOB,
NOHSATUM, OTHOLIEHUM MEXAY NOHATUAMH, (OPMYIUPOBATh OIPEICICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHbIM MNpPHU3HAK KJACCU(UKALMU, OCHOBaHHUA AJIsl 0000IIEHUS
Y CpaBHEHUsI, KPUTEPUU MPOBOAMMOIO aHAIN34;

BOCIIPUHUMATH, (POPMYJIMPOBATh U NPEOOPa30BbIBATh CY)KJCHUS: YTBEPAUTEIIbHbIE U
OTpULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBIITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpEYUs B
(axTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeAsiaraTb KpUTEPUU JAJISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JenaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AETYKTHBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIIOUEHHUH 110 aHAJIOTHH;

NPOBOJIUTH CaMOCTOSITEJIbHO — JOKA3aTeIbCTBA MAaTEMaTHUYECKUX  yTBEPXKICHUM
(mpsiMple ¥ OT MPOTHUBHOIO), BBICTpPAWBaTh APTyMEHTALUIO, NPUBOAUTH TMPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJBL;

BbIOMpaTh C€Hnocod peleHus y4eOHOW 3afaud (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB
peleHusi, BbIOMpaTh HambOosee MOAXOIAUIMM C y4ETOM CaMOCTOATENbHO BBIJIEICHHBIX
KPUTEPUEB).



Bba3oBble nccienoBaTe/bCKue 1€ CTBUS:

WCIIONB30BaTh  BOMPOCH  KaK HMCCIEAOBATEILCKUM HMHCTPYMEHT IIO3HAHUA,
dbopMynIpoBaTh BOMPOCHL, (UKCHPYIOIHE MPOTUBOPEUHE, MPOOJIEMY, YCTaHABIMBATh
HCKOMOE U JaHHOe, (hPOpMHUPOBATh THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;
NPOBOJUTH  CAaMOCTOSATEIBHO CIITAHUPOBAHHBINA JKCIEPUMEHT, HCCIIeI0BAaHNE

10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKoro oObeKTa, SBIICHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCHUMOCTEH MEXTy 00bEeKTaMH, SIBICHUSMH, ITPOLIECCAMH;

CaMOCTOSITENILHO  (opMyaupoBaTh OOOOIICHWS W  BBIBOJBI IO  pe3yJbTaTaM
NPOBEACHHOTO HAOJIOACHMS, WCCICAOBAaHUsS, OIICHMBATh JIOCTOBEPHOCTH ITOJTYYCHHBIX
pe3ybTaTOB, BBIBOJIOB U 00OOIIECHU;

MPOrHO3MPOBaTh ~ BO3MOXKHOE  pa3BUTHEC TMpollecca, a TaKXKE  BbIIBUTAThH
TIPEIITOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmei:

BBISBIIATH Ae(PULNTHI MH(OpMalLMK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HAa BOIIPOC U
JUISL pELLICHUS 3aa4H;

BbIOMpaTh MH(POPMALMIO W3 MCTOYHHKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3HpPOBaTh M HWHTEPHPETUPOBATh HHPOPMALMIO PAa3IUYHbIX BHUIOB U (HopM
NPECTaBICHHUS;

CTPYKTYpUpOBaTh HMH(POpPMALMIO, MPEACTABIATh €€ B pa3inyHblx (opMmax,
WLTIOCTPUPOBATH TPaUIECKH;

OLIEHUBAaTh HAAEKHOCTh HHPOPMAIMU MO CaAMOCTOATENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMvmyHnkaTuBHbIE YHHBEpPCAJbHbIe Y4eOHbIE JIelCTBUA:

BOCIIPUHUMAaTh U (HOpMYyIUpOBaTh CYKICHHS B COOTBETCTBUM C YCIOBHUSIMH U
HeIsIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOYKY 3pEHHSI B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JlaBaTb IOSCHEHUS [0 XOAY PELIEHUs 3aJa4d, KOMMEHTHUPOBATh
IIOJIyYEHHBIN pe3yJIbTar;

B XO/€ OOCYXKIEHHs 3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
npoOJieMbl, pelaeMoi 3ajlay, BBICKA3bIBaTh HJIEH, HAlEJICHHbIE HAa IMOMCK pEIICHHS,
COMOCTABJIATh CBOM CYXIEHUS C CYXICHHSIMH JIpYTMX YYaCTHUKOB JUAJIOra,
OOHapyXMBaTh Pa3JIMYUE U CXOACTBO IMO3MIMI, B KOPPEKTHOH (popme (opMynHpoBaTh
pa3HoIIacHs, CBOM BO3PAXKEHUS;

NPEICTaBIATh PE3YbTAaThl PEILICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS € Y4€TOM 3aqad Mpe3eHTalud U
O0COOEHHOCTEW ayIUTOPHH.

PeryjisiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE NCeCTBUS

Camoopranuzamnus:

COCTaBJISITh TUIAH, aITOPUTM PEIICHHS 3aJjaui, BRIOUPATh CIIOCOO peIeHUs ¢ y4éToM
UMEIOIIMXCSI  PEeCypCcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTbh U
KOPPEKTUPOBATh BapHAHTHI PEIICHUHN ¢ yU€TOM HOBOW MH(pOpMAITUH.



CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMHU II03HABATEIbHOM pe(IEKCUH KaK OCO3HAHUS COBEPLIAEMbIX
JEUCTBUM W  MBICIUTEIBHBIX TIPOILIECCOB, HMX PE3yJbTaToOB, BIAJETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISA MpOLEecca M PE3ysbTara pPELICHWs MaTeMaTU4eCKON
3a/1a4u;

NPEIBUIAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPHM PELICHUH 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBHUSIM, OOBACHATH NPUYUHBI
JOCTHKEHUSI WM HEOCTUKEHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAaXOAUTh OLIMOKY, AaBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHUMATh U MCTOJIH30BaTh MPEUMYIINECTBA KOMAHIHON W WHAMBHUIYAIBHON paOOTHI
OpU  peuieHUuH y4eOHBIX 3a/ady, MNPUHUMATh I1eJIb COBMECTHOM  JESTENLHOCTH,
IUTAHUPOBATh  OPTaHW3AIMI0 COBMECTHOM pPabOThI, pacmpeneisTh BUIALI  pabdoT,
JIOTOBAPUBATHCSA, 00CYX AATh MPOLIECC U Pe3yabTaT paboThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPyNmHoBBIX ¢opMax paboTel (0OCyXkaeHHs, OOMEH MHEHHMH,

«MO3TOBBIC ITYPMBD» U HHBIC), BBIIOJIHATH CBOKO YacTh PabOThI M KOOPIMHHUPOBATH
CBOM JCWCTBHSI C OPYTMMH WICHAMH KOMAaHJbI, OICHUBATh KadyeCTBO CBOETO BKJIAJa B
OOIINI MPOYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUS.

IIpenmerHbie pe3yJbTaTbl OCBOEHUS denepaibHONM paboueil mporpamMmsbl MO
MaTeMaTHKe TPEACTaBICHbI MO TojjaM OOYYEHHMsI B paMKaX OTJEIbHBIX YU€OHBIX KYpCOB
B COOTBETCTBYIOIIMX pa3jiefiax HACTOAIIEH MPOrPaMMBl.



OEAEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HHOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «Anredpa u Hayajga MaTeMaTUYECKOTO aHAIN3a» SIBISETCS
OJTHUM W3 HamboJiee 3HAYMMBIX B IMPOrpaMMe CpeaHero oodmero odpa3oBaHUs,
IIOCKOJIBKY, C OJJHOM CTOpPOHBI, OH 0O0ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3Y4YEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (popmMupyer
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHHE O0Y4YaIOIIUXCsS Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUST WH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX
JUCUUIUIMH. B pamMkax maHHOro ydeOHOro Kypca oOydyaromiuecsi OBJIaJI€BAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HayKu, Koropas (OpMyJIupyeT CBOU
JOCTIKEHHUS B MaTeMaTHIeCKoi opme.

VY4eOHblii Kypc anreOpbl U HayaJl MaTeMaTHYECKOr'0 aHalHM3a 3aKJIaJbIBacT
OCHOBY [IJIi YCIENIHOTO OBJAJCHUS 3aKOHaMH (PU3UKU, XUMHUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJEHUMN pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOM KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ul JajlbHeWlnero oOpa3oBaHHUS U B
MIOBCETHEBHOM >KM3HU. B TO ke Bpems OBlajeHHe aOCTPAaKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalin3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTH, JOKAa3bIBATh
YTBEP)KICHUS C TIOMOIIBI0 WHAYKIIMA M PACCyXIaTh ACTYKTHBHO, WCITOJIb30BaTh
00001lIeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIUICHHE.

B xoxe usyuenus yueObHOro Kypca «Anrebpa W Hadajla MaTeMaTHUYE€CKOTO
aHaM3a» 00ydJaroliuecs: MONY4YaroT HOBBIM OMBIT PElICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITETILHOTO TIOCTPOEHUSI MaTEMaTUYECKUX MOJIEJell peajbHbIX CHUTYyalui,
WUHTEPIpPETAllMM  TIOJYYEHHBIX  PEIIeHHM, 3HAKOMSTCS C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBITAIOIIMMHCS MAaTEMATHIECCKUMH OTKPBITHSIMHU M IX aBTOPAMH.

VY4eOHbIll Kypc 00JaJaeT 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI Marepualn, CHoCOOCTBYIOIIMMA
(OpMUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK W dYepe3 crneuuduky ydeOHOit
NEeATENbHOCTU, TpeOyromed MNpoAOKUTEIPHON KOHIICHTpAIlMd BHHUMAaHUS,
CaMOCTOSITEITLHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYeHHBIN pe3yJIbTarT.

B ocHoBe MeToauku o0ydeHus anredpe u HayajaM MaTeMaTUYECKOTro aHAIH3a
JICKHT JIEATECTHHOCTHBINA IPUHITUT OO yICHHS.



B ctpykType yuebHOro kypca «Anredpa u Hayajia MaTeMaTH4eCKOro aHaJINU3a»
BBIJICIIEHBl  CIEAYIOLINE COAEpPKATEIbHO-METONNYECKNE JuHuU: «Yucna wu
BbIUMCIEeHUs», «DyHKun U rpadukny», «YpaBHeHUs W HepaBeHCTBay», «Hauama
MaTeMaTU4ecKoro aHaiausa», «MHoxecTBa U JIorMkKa». Bce OCHOBHbIE
COJIEpKATEIbHO-METOJIUYECKUE JIMHUU HW3y4YalOTCsd Ha MPOTSHKEHUH JBYX JIEeT
oOy4eHHs Ha YPOBHE CpeHEro o0miero o0pa3oBaHusi, €CTECTBEHHO JOTOIHSIS APYT
JIpyra 1 MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3zenamu. [[aHHbIi yaeOHbIN
KypC SIBJISIETCS MHTETPATUBHBIM, TMOCKOJBKY OOBEAUHSAET B ce0e cojaepikaHue
HECKOJIbKUX MaTeMaTHYECKHX AMCIUIUIMH, TaKUX KakK ainredpa, TPUTOHOMETpPHS,
MaTeMaTU4YECKUM aHAIN3, TEOPUS MHOKECTB, MaTeEMaTh4yeckas jJoruka u apyrue. 1o
Mepe TOro Kak oO0ydaroIuecs OBJIaJIeBAlOT BCE Ooliee MIMPOKUM MAaTEMaTHYCCKUM
arnmapaToM, y HUX TOCJIeIOBATeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCSI YMEHUE
CTPOUTh MAaTEMAaTHYECKYID MOJEIb PEAJIbHON CHUTyallud, NPUMEHATh 3HAHUS,
MOJyYeHHbIE TIPU HM3YUYCHUHM Y4YEOHOro Kypca, IS PEHICHUS CaMOCTOSTEIhHO
c(hOpMyIMPOBAHHOW MAaTEMAaTHYECKOW 3a7add, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxartenbHO-MeTOANYECKAsT TUHUA «Hucna W BBIYMCIIEHUS 3aBEPIIACT
dbopMuUpoOBaHNE HABBHIKOB MCTIOIB30BAHMS JICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HA YPOBHE OCHOBHOI0 00111ero oopa3oBanus. Ha ypoBHe cpenHero oo1miero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
pPAIMOHAJIBHBIX BBIYMCIICHUM, BKJIIOYAIOMIMX B CEOsl MCIIOJIIb30BAHUE PA3TUYHBIX
dbopM 3amucu 4HClia, YMEHUE JeNaTh MNPUKHUIKY, BBINOIHITH MPUOIMKEHHBIC
BBIYUCJICHUS, OLICHUBATh YWCJIOBBIE BBIPAXKEHUS, pabOTaTh C MATEeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYalOIIUMCS MHOXKECTBA HATYyPaJIbHBIX, IENbIX,
palMOHAJIbHBIX M JICUCTBUTEIBHBIX  YHCEN  JIONOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4Hcell. B KaXJoM M3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBONCTBEHHBIE €My crenuduuecKkue 3aJadyd W Omepaluu: JeJCHHE HaIeo,
OTIEpUPOBAHUE OCTaTKAMM Ha MHOXECTBE IEJbIX 4YHCeN, OCOOble CBOWMCTBA
pPAlMOHANIBHBIX U UPPALMOHATIBHBIX YHCEN, apu(pMETHUECKUE ONEepaliu, a TakxKe
U3BJICUCHUE KOPHS HATYpPaJbHOW CTENEHM HA MHOXKECTBE KOMILUIEKCHBIX YHUCEI.
brnaromapsi mocnenoBaTenbHOMY PACIIMPEHUIO KpYyra HCIONb3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOYKHOCTSMHM HMX IMPUMEHEHHMS NJI PELICHUS PA3IUYHBIX 33/1a4
dbopMupyeTcsi npe/cTaBlieHHe O €IUHCTBE MAaTEMAaTUKH KaK HayKHM M €€ poJikd B
MIOCTPOCHUU MOJIETICH peallbHOTO0 MHpa, HMIUPOKO HCIONB3YIOTCS 0000IIeHuE U
KOHKpETHU3aIIHsl.

JIunusa «YpaBHEHUST U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
OoOy4eHHs Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
pazaene Ilporpammbl NpenyCMOTPEHO pEIIEHUWE COOTBETCTBYIOIIMX 3ajaad. B
pe3ynbTaTe OOydYarolIMecss OBJaAECBAIOT PpA3JIMYHBIMM METOJAMH  PELICHUS
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palMOHAIIBHBIX, HPPALMOHAIBHBIX, IOKAa3aTeJIbHBIX, JIOrapUPMHUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakKxkKe 3ajad,
colepxamux mapaMerpsl. llonydeHHbIE yMEHHs IIMPOKO HCIONB3YIOTCA IpPH
UCCJIeIOBAaHUH (DYHKLIMHA C TTOMOUIBIO MPOM3BOAHOW, PH PELICHUH MPUKIIATIHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJEHUE HauOOJIbIIMX M HAUMEHBIIUX 3HAYEHUN (PYyHKIUU.
JlaHHas coneprkarenbHasi JIMHUS BKJIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMOJNHATH  pacu€Tel 1o  (opmynaMm, MpeoOpa3oBaHUsl  PaLUOHAIBHBIX,
UPpPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUN, a TAKKE BBIPAKEHUMH,
CoJlepKalllUX CTerneHu W Jiorapudmbel. brarogaps u3ydeHUIo anredpandyecKkoro
MaTepuaia IpOUCXOAUT ajbHellee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUICHUST 00y4aromuxcs, GOpMUPYIOTCS HABBIKU JETYKTUBHBIX PacCYXICHUH,
paboTbl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB. Asredpa npezyiaraer 3(h(heKTuBHbIE
MHCTPYMEHTBHI Ul pEUICHUs] MNPAKTUUYECKMX W €CTECTBEHHO-HAYYHBIX 3a]ad,
HATJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAu4ecKass JuHUA «DyHKIMH U TpaUKU» TECHO
HepeIvIeTaeTcs ¢ APYTMMU JUHUSAMH Y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BAaTENbHOCTh U3YUEHUSI MaTepuana. M3ydyeHue CTEelneHHOoH,
NOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a7ad U3 APYrux y4eOHbBIX
OPEIMETOB U PEaJbHOU KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaKk U C pElIeHHEM ypaBHEHUM M HepaBeHCTB. [Ipum 3TOM Oonblioe BHUMAaHUE
ynaensiercs (POPMHUPOBAHUIO YMEHUS BbIpaKaTh (OpMyJIamMu 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMM BEJTMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKUUU, CTPOUTH HX
rpa¢uku. Marepuai 3Toi copepKaTeabHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIONINX BbIPA’KATh 3aBUCUMOCTH MEX/1y BEJTMUUHAMU B Pa3IMIHON
dbopme: aHanUTHYECKOH, Tpaduueckor u caoBecHOW. Ero m3ydeHne cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHIO W
KOHKPETHU3aIMH, UCIIOJIb30BAHUIO aHAIOTHH.

CopepxarenbHas nuHus «Hayana MareMaTnyeckoro aHajnz3ay IO3BOJIAET
CYLIECTBEHHO PAaCIIMPHUTh KPYTI KaK MAaTEeMAaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYYarOIUMCS, TaK KaK y HUX HOSBIIAETCS BO3MOXKHOCTb CTPOUTH
rpaduKu CIOXKHBIX (DYHKUMH, ONpEAeNnsTh WX HauOOJbIIME W HaUMEHbILINE
3HAYEHHS], BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
YCKOpeHHsI TpoueccoB. JlaHHas copepkarenabHas JIMHUA OTKPHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MaTEMaTHYECKUX MOJIENe peaJbHBbIX CHUTYaluH,
NO3BOJISIET HAXOAUTH HAWJIy4dlIee PEIICHUE B IPUKIIAAHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMHMYECKHMX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHAJIHM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMATbHO-JIOTMYECKOTr0 U KPEaTUBHOT O
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MBIIIJICHUS, (OPMUPOBAHWIO YMEHHW pAaclO3HABaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yUarommecs y3HalT O BhIAAIOIIUXCS
pe3yabTarax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpax.

CopeprkaTenbHO-METOAUYCCKasT TUHUSA «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ce0s DPJIEMEHTHl TEOPHMH MHOXECTB M MaTeMaTHYeCKOH JIOTHKH. TeopeTHKo-
MHOXECTBCHHBIC MPEICTABICHHUS IMPOHU3BIBAIOT BECh KypC IMKOJbHOW MaTEMaTHKH
U TIpeIjararoT HauOoJiee YHUBEPCANbHBIA SI3BIK, OOBEAWHSIONMINA BCE Pa3CITbl
MaTEeMaTUKH M €€ TPWIOKCHUH, OHW CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO [aTh
BO3MOKHOCTh OOy4YaromieMycss IOHMMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMCHHOW MaTEMAaTUKH W HCIIOJIb30BaTh €T0 JIJIS BBIPAYKEHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TIPU3HAKOM MAaTEMaTHKU KaK HayKH CJIeyeT Mpu3HaTh
CBOWMCTBEHHYIO €M CTpPOTroCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPeAeIEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJEMEHTaMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUCCKOT'O MBIIIIJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O MOCIMPOBAHUS, KOTOpPHIC MPH3BaHBI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJeNeld pealbHBIX
CUTYyallul, HCCICIOBAHMS JTUX MOJIeJIeH C IOMOIIBIO armapara aireOpbl U
MaTEMaTUIECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHAS BIUICTCHBI B KaXKJIBIH U3 pa3/IelioB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HUCIIONB3YeTCs JUIS PEUICHHS MPUKIAIHbIX 3aaad. [lpu
pelleHnd  peaJbHBIX  NPAKTHYECKHUX  3a7ad  OOydJalommuecs  pa3BHBAIOT
HAOJIFOIaTeTLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJI30BaTh  AaHAJIOTMIO, 0000IaTh UM  KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hadasa
MaTEeMaTHYECKOr0 aHAIU3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOIO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).
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COILEPKAHUE OBYYEHUA
10 KIIACC

Yucsa 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeckoHeuHbIe Tepuoanueckue Apodu. [IpumeHenue apoOGelt W TPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIed 3HAHUN U PEAIbHOW JKU3HH.

JenictBuTenbHble uKcia. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
ApudmMernyeckre  omnepanud C  JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JENCTBUTENBHOTO YKCIIa U ero cBoicTBa. [IpubnmkEéHHbIE BHIYMCICHUS, TIPaBUIIa
OKPYTJICHHUs, IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNAMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonb3oBaHue
noaxosien popMbl 3aucu TEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ [PEACTABJICHUS JaHHBIX.

ApudmMernyecknii KOpeHb HaTYpaJIbHOM CTENIEHU U €ro CBOICTBA.

CreneHp € pauuMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudgm umcma. CpoiictBa morapudma. JlecsTUdHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TAHI€HC, KOTAaHI'€HC YHCIOBOI'O apryMEHTa. ApPKCHHYC,
ApKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIbHBIE ypaBHEHHS WU ypaBHEHUsA-cliencTBUsA. HepaBeHCTBO,
peLIEeHUE HEPABEHCTBA.

OCHOBHBIC METOIbI PEIICHUS IETBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U
HEPaBEHCTB. MHOroOWwIeHbl OT OJHOW NEpEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousneHsl ¢ neasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUM, COIEPKAIINX CTENIEHU U KOPHH.

NppanmonanbHbie YPaBHEHHSI. OcHOBHBIE METO/BI pelIeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPAaBHEHMM.

[IpeoOpazoBaHue BbIpaXXeHH, COAEPKALUX JTOTapu(MBI.

Jlorapugpmunueckue YpaBHEHHMUS. OcCHOBHBIE METOJIbI peneHus
aorapu(MUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopmybI. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TPUroHOMETPUIECKUX YPABHEHHIA.
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Pemienne cucreM JnMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBl JIMHEUHBIX
ypaBHeHH. OnpenenuTens MaTPUILbl 2X2, €ro FTeOMETPUUECKUN CMBICI U CBOICTBA,
BBIUMCIICHUE €T0 3HAYCHUS, MPUMEHEHUE ONPEACIUTENS ISl PEIICHUS CUCTEMBI
JVHEWHBIX ypaBHEHUW. PelleHne NpUKIaIHBIX 3aJad C IOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHEHUU. McciienoBaHue MOCTPOEHHOW MOJENU C TTOMOIIBIO MaTPUILL
Y OIIPEAECIINUTEIIEH.

[ToctpoeHne mMaTeMaTUYECKHUX MOJENIEN PEalbHOM CUTYyalUMH C TOMOIIBIO
YpaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3InYHbIX 00J1acTel HAYKU U peabHOM )KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkius, cmocoObl 3amanHus (QyHkimu. B3aumMHO o0patHble (DyHKIHH.
Komnozumms @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth onpeneraeHuss 1 MHOXKECTBO 3HaueHUM ¢yHkumu. Hymu dyskimm.
[TpomexxyTku 3HaKomOCTOSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuoanaeckue
bynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U MHHUMYMBI
¢ynkuuu. Hanbomnpliee n HauMeHbIIee 3HaYeHUsT QYHKIUU HA TPOMEKYTKE.

JluneitHasi, KBajpaThyHash W ApOOHO-TMHEHHAs (PYHKIUH. DJIEeMEHTapHOE
UCCIJIEIOBAaHNE U TOCTPOEHUE UX IPapUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (PyHKIIMU 0OOpaTHOM CTENeHU
C HaTypaJbHBIM IIOKA3aTEIIEM.

[loka3atenbHass W jorapupmuyeckas (yHKUHUHU, HUX CBOWCTBA M TpadUKH.
Wcnonb3oBanue rpadgukoB GyHKIUMA 151 pelIEHUs] ypaBHEHUH.

TpuroHoMmerpruyeckasi OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

OyYyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMpOLECCaX U SBJIECHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHajausa

ITociemoBaTeIbHOCTH, CIOCOOBI 3aJaHUs IIociemoBaTelbHOCTEH. Meron
MaTEMAaTU4YECKOM MHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEN0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalih3a OECKOHEUHO
MaJbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reomeTrpuueckas nporpeccusi. CymMma 0€CKOHEUHO YOBbIBAIOILIEH T€OMETPUYECKON
porpeccuu. JINHEWHbIM U YKCIIOHEHIHAIBHBIN pocT. Hucio €. @opMyJia CI0KHbBIX
IpoueHTOoB. lcronb30BaHWE TMPOrpecCUM I PEIIEHUs peajbHbIX 3aaad
MIPUKJIAJHOTO XapaKTepa.
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HenpepoiBHbie (yHKIIMM W uX CcBoHcTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsl PEUICHHS HEpPaBEHCTB. lIpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(GyHKUMN UTs penieHus 3a1ay.

[TepBas u BrOpas npousBoaHble GyHKIMU. OnpeeeHue, TeOMETPUUECKUN U
bu3MUecKuil CMBICT POU3BOIHON. Y paBHEHHUE KacaTelbHOU K rpaduKy (PyHKIIHH.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMmMBl,
MPOU3BENCHUS, YACTHOTO Y KOMIO3UIIUU (PYHKIIUM.

MHo:xecTBa M JIOTHKA

MHOXkeCcTBO, omnepanuyd HaJl MHOXKECTBAMM M HX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. [IpuMeHeHHe TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
OMUCAaHUSl PEaJbHBIX MPOLECCOB W SBJICHUW, MPHU PEUICHUU 3adad M3 JIPYyTUX
y4€OHBIX MPEAMETOB.

Ompenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHECHUSL.

11 KIJACC

Yucia 1 BBIYMCICHUSA

Harypansubie u nensie uncna. [IpumeHeHne NMpu3HAKOB JEIMMOCTH LIEJIBIX
yycesl, HauOonpImuii obmmi aenmutens (mamee — HOJI) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroput™ma EBkinnia s pemieHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpaumdeckass U TpPUTOHOMETpUYeckas (HOpMbI
3aMiCH KOMIUIEKCHOTO 4Hclia. ApudMeTUYECKHe OIepaluud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIs PelIeHUs PU3NYECKUX U TEOMETPUYECKUX 3aau.

YpaBHeHUA U HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHHU U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHsI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHM C  IMOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METObI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPPAlMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTapUPMUICCKUX YPAaBHCHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.
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[IpumeHeHUe ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeasIbHOM KU3HU, HHTEPIIpETaIs
MOJIYYEHHBIX PE3yJIbTaTOB.

DOyHKUUM U rpapuxn

I'padux kommozunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl YpaBHEHHUN WU
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpaduKH.

I'paduueckre MeToawl pelieHUss ypaBHEHUN W HepaBeHCTB. [ 'paduueckue
METO/Ibl PELICHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpadukoB (QYHKIUN JUIsI UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH, KOTOpHIE BO3HHUKAIOT TMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana maTteMaTH4eCKOro aHajausa

[IpumeHeHnre MpoU3BOAHON K MCCIIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
3KcTpeMyMbl. Haxox1eHre HanOoIbIIero 1 HAMMEHbIIET0 3HAUEHU N HENPEPHIBHOM
(yHKIIMU HA OTpE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
NPUKIAIHBIX 3a/adax, ISl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IMpoIlecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TEpPBOOOPA3HBIX.

Wnrerpan. ['eoMerprueckuil CMbICI HHTETpaJia. Berauciaenue onpeaenéHHoro
uHTerpaia no ¢popmyne Herorona-Jleiionuna.

[IpumeHeHue wHTErpana sl HaXOXAEHUs IUIONIaAed IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIl.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJICTTUPOBAHUE pPEATbHBIX TPOIECCOB C TOMOIIbI0  auddepeHInaTIbHbIX
YPaBHEHUM.
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HNPEIMETHBIE PE3YJIBTATDI

K xonmy ob6yuenuss B 10 kijacce oOydarOIIUICS TOJYYUT CIEAYIOIINE
IpeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucia 1 BIYMCICHUSA

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMU: PAIlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas Japo0b, TPOLEHTHI, HPPALHOHATIBLHOE YHCIO, MHOXECTBA
paLMOHANIBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOI O YHCIIA;

NPUMEHATh JPOOM W TPOIEHTHI JUIsl PEIICHUs NPUKIAIHBIX 3a1ad W3
pPA3JIMYHBIX OTPACIIEN 3HAHUMN U PEATIbHOU )KU3HU,

NPUMEHSAThH NMPUOIMKEHHBIEC BIYUCIICHHUS, TPABUIIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUM;

CBOOOJHO OMNEPHPOBaTh TNOHATHEM: CTENEHb C LEJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOAANIYI0 (POPMY 3aIlKCU NEUCTBUTENbHBIX YHCEN JIJISl pelIeHUs
NPaKTUYECKUX 3a]1a4y U MPEACTABICHUS TaHHBIX;

CBOOOIHO OIEpPHPOBATh MOHATHEM: apUPMETHYECKUN KOPEHb HaTypajibHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAILHBIM ITOKA3aTEeNEM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(M YHcTa, AECATUYHBIE W
HATypaJbHBIC JTOTAPU(MBI;

CBOOOJHO OMEPHUPOBATh MOHATHSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YUCJIIOBOI0 apryMEHTa;

ONEPUPOBATH MOHATHUSIMU: APKCHUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: TOXKIIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh PAa3jIUYHBIC METONBI PEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJl HWHTEPBAJIOB Uil PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh TMOHATHSAMU: MHOIOWIEH OT OJHON IepeMEeHHOH,
MHOTOWIEH C UEeNbIMU KO3 (PUIIMEHTaMU, KOPHA MHOTOWICHA, IPUMEHSATD JIETICHUE
MHOIO4YJI€Ha Ha MHOIOYIEH C OCTAaTKOM, TeopeMy be3dy u teopemy Buera s
penieHns 3a1ay;

CBOOOJTHO ONEPUPOBATH TOHATHSMHU: CHCTEMa JIMHEWHBIX YypaBHEHHH,
MaTpula, ONPENENUTENb MATPULBI 2 X 2 W €ro TIEeOMETPUYECKHA CMBICI,
WCIIOJIb30BAaTh CBOMCTBA ONPENEIUTENss 2 X 2 i1 BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPEACIUTENI JUISL PEUICHHUS] CHUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C MTOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
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UCCJIeIOBAaTh TMOCTPOEHHBIE MOJEIH C MOMOIIBIO MATPUIl U OIpeAeNuTeNeH,
UHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUWM C KOPHSAMH JUIsl TPeoOpa3oOBaHUS
BBIPAKEHU;

BBINIOJIHATDH NMPE0OPa30BAHMS YUCIOBBIX BBIPAKEHHM, COAEPKALIUX CTENEHH C
paIMOHAIILHBIM MTOKa3aTelleM;

UCII0JIb30BaTh CBOMCTBa norapudmMoB U1t npeoOpa3oBaHus
J0rapu(pMUUYECKUX BbIPAKEHUN;

CBOOOJIHO OMEpUPOBATh MOHATUSAMH: HPPAILMOHAIBHBIE, IMOKA3aTelIbHbIE U
norapu(MuUYEcKue ypaBHEHUS, HAXOAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
NIEPEXO/I0B WM OCYLIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI ISl MpeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOJTHO ONEPUPOBATH TOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoauMble  (QOpMyabl i pPELMIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUIA;

MOJIETTUPOBATh pE€albHbIE CHUTYyallMM Ha S3bIKe aiareOpbl, COCTABISATH
BBIPAKECHUSA, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM alnapaTa aireOphl.

DOYyHKIUM U TPAPUKH:

CBOOOJTHO OINEPUPOBATH MOHATHIAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (PYyHKIUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMUSA (QYHKIUH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPUKOB (PYHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaUYCHUN QYHKIMH, HYIH QYHKIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATHSMH: YETHBIE M HEUETHbIE (DYyHKIMH,
nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HauWOOJbIIee M HaUMEHblIee 3HaueHue (QYHKIMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypaJbHBIM U
[ENbIM TOKa3aTesleM, Irpa@uK CTENEeHHOW (PYHKIMU C HATypaJbHBIM U LENIbIM
nokasareneM, rpaguk KOpHS N-Of cTeneHu Kak (YHKUHUU OOpPATHOW CTENEeHH C
HATypaJbHBIM ITOKA3aTEIIEM;

OIepUpOBaTh NOHATUSMU: JIMHEWHAs, KBaJgpaTH4Has MU JPOOHO-IMHEHHAs
(yHKIMH, BBIIOJIHAT 3JIEMEHTAPHOE UCCIEIOBAHUE U IOCTPOEHUE UX I'Pa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IOKa3aTelbHAas MU JorapupmMuyeckas
GyHKIIMK, WX CBOMCTBAa U TrpaduKH, HMCIOIb30BaTh MX TpAaPUKUA [JIs PEIICHHUS
YPaBHEHUM;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YMCIIOBOTO apryMEHTa;

18



UCIIONIb30BaTh rpaduku GYHKUMA JJIS  UCCIENOBAaHUSA TPOLECCOB U
3aBUCHUMOCTEM NpU pEeUIeHUM 3a]ad U3 JIPYrHX Y4eOHBIX NMPEIMETOB U pealbHON
KHU3HU, BBIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXAY BETMUNHAMU;

Havajia MaTeMaTH4eCKOro aHaJImM3a:

CBOOOJHO ONEPHUPOBATh MOHATHAMU: apumeTHdeckass U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reOMETpUUECKas IPOrpeccusi, JUHEHHbIN U
AKCIIOHEHLIUAJILHBINA POCT, (POpMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE O
KOHCTAHTE;

UCIIOJIB30BAaTh TPOTPECCUM ISl PEUIEHUs PEAJbHBIX 3a1ay IPUKIATHOTO
XapakTepa;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MOCIEOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOTO aHalIW3a KakK aHajln3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO ONIEPUPOBATH MOHIATHIMHU: HETIPephIBHbIE (YHKIIUH, TOUYKH Pa3pbIiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOO/IHO OIlEepUpOBaTh MOHATHEM: (YHKLUS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHSATH CBOICTBA HENIPEPHIBHBIX (PYHKIMM JUIsl pellIeHus 3a/1a4;

CBOOOJIHO OIEpPHpPOBaTh MOHATHUSMHU: TIEpBasi U BTOpas IMPOU3BOJHBIC
(GyHKIMHU, KacaTenbHas K rpaduky QyHKINH;

BBIYHCIISATH IIPOU3BOJHBIE CYMMBI, IIPOM3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
IBYX (YHKIIUH, 3HaTh MPOU3BOHBIE FTIEMEHTAPHBIX (PYHKIINMT;

UCIOJIb30BaTh TFEOMETPUYECKUM W (U3HMYECKUI CMBICT MNPOU3BOJHOM ISt
pelIeHus 3a1a4.

MHoKecTBAa U JIOTHKA:

CBOOOZIHO  OIEpUpPOBaTh  TMOHATUSMHU:  MHOXECTBO, OMNepanuu  Haj
MHOECTBAMU;

UCITOJI30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIisl ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 334 U3 IPYTUX YUEOHBIX IPEIMETOB;

CBOOO/IHO OIEpPUPOBATh TMOHATHUSAMU: OIpeleseHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KAa3aTEIbCTBO, PABHOCHUIILHBIE
YPaBHEHHS U1 HEPABEHCTBA.

K kxoHumy oOyuenus B 11 kuacce oOydaromwuiics MHOIYYUT CIEAYIOILIUE
OpeaMeTHbIE Pe3yibTaThl MO OTACNbHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMAaTUYECKOr0 aHAIU3a»:

Yuciia U BBIYMCTICHUA:

CBOOO/IHO ONIEpUPOBATH MOHATUSAMU: HATYPAIbHOE U LIEJI0€ YUCII0, MHOKECTBA
HATypaJbHBIX U LIEJBIX YHCEJ, UCIOIb30BATh MIPU3HAKHU JIEIUMOCTH LEJbIX YHUCET,
HOJl n HOK HarypasibHBIX 4uCen I pelieHus 3aaad, MPUMEHSTh alrOpUTM
EBximpa;
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CBOOOJTHO ONEpPUPOBATH TMOHSATUEM OCTaTKa MO MOAYJIO, 3alHUChIBATH
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CHCTEMAaxX CUHMCIICHNUS,

CBOOO/IHO ONEpUPOBATh MMOHATHUSAMHU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCHIA B alreOpanyeckod M
TPUTOHOMETPUUYECKON (popMe, BBIMOIHATH apU(PMETHUECKUE ONEpalii ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHUs] 1 HEPABEHCTBA:

CBOOOJHO OMEpHUPOBATh MOHATHSIMHU: HPPAIMOHAIIBHBIE, IMOKa3aTelbHbIE WU
Jorapu()MUYECKUe HEPABEHCTBA, HAXOAUTh MX pEIIEHUS C  MOMOIIbIO
PAaBHOCWIBHBIX IIEPEXO0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOOJHO OINEpUPOBaTh TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (QOpPMYJbl JJI  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEH pallOHAIbHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaThb palOHAIbHEIE, VPPALMOHAIbHBIE, NIOKa3aTeJbHBIE,
norapuMUYecCKue M  TPUTOHOMETPUYECKHME YpPaBHEHHMs U  HEPAaBEHCTBA,
COJZleprKaIlle MOLYJIM U IIapaMETPBHI;

OPUMEHATH TpadUuecKre METOMbI I PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a71a4 C mapaMeTpamu;

MOJIETUPOBATh pealbHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABISATH
BBIPA)XCHUS, YPABHEHMs, HEPABEHCTBA W HX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEZIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJb30BaHMEM ammapaTa anreOpsl,
VMHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DOyHKUMU U TPpauKu:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TOMOILIBIO 3IEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKLINA;

CTPOUTH FreOMEeTpUUYECKE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPUHATHOM
IUIOCKOCTH;

CBOOOJHO OINEpPUpPOBaTh TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKUX
dynxumi;

OPUMEHATh (YHKIMM JJIs MOJEJIMPOBAHMUA M HUCCIEJOBaHUS pPEATbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

20



HAXOJWTh HanOOJbIIIee U HANMEHbIIIEe 3HAUYCHUS (PYHKIIMKU HETPEPHIBHON Ha
OTpE3KE;

UCMOJIb30BaTh IPOU3BOJHYIO JUIS HAXOXKICHUS HAWIy4IlIero peuieHus B
NPUKIATHBIX, B TOM YHCJIE COIMATBbHO-9KOHOMUYECKUX, 3a/1a4ax, sl ONpEAeTICHUS
CKOPOCTH U yCKOPEHUS MpoIiecca, 3aJaHHOT0 (OpMYIIOi WK TpaduKoM;

CBOOOJIHO ONEpUPOBATh TOHATHUSAMHU: IEPBOOOpA3Hasi, ONpeAeIEHHBIN
UHTETpall, HAaXOIUTh NEPBOOOpAa3HbIE AIIEMEHTApHBIX (YHKIUN M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuia;

HaXOJAWTH TUIOMIAIN TUIOCKUX PUTYp U 00BEMBI TN C TOMOIIBIO HHTETPaa;

UMETh TNPEACTABICHUE O MaTeMaTUYECKOM MOJEIIMPOBAHUM Ha IpUMEpE
coctaBiieHHs MU PepeHINATbHBIX YPaBHECHUI;

pemaTh MPHUKIAIHbIE 3a7a4d, B TOM YHUCIIE€ COIHAIbHO-DKOHOMUYECKOTO H
¢u3nIecKoro xapakTepa, CpeACTBaMH MaTeMaTHIECKOT0 aHAIH3a.
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