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AHHOTANUA

Hacrosmas pabouas mnporpamma mo ydeOHOMy mnpenmery «Maremarukay (yriyOs€HHBIM
ypoBeHb) (npenaMeTHas obnacth «Martemarruka u HTHPOPMATHKaY) (1aJIeeCOOTBETCTBEHHO — IIporpaMmma
[0 MaTeMaTuKe, MaTeMaTuKa) MpeHa3Ha4YeHa Juist ydanmxcs 11 kinacca (pr3uKo-MareMaTiyeckoro npoduis
omHoromunoro noroka CYHI] HI'Y, co3nana Ha ocHOBE (heiepaibHOrO rocyIapCTBEHHOTO 00Pa30BaTeNIbHOTO
cranzapta cpeanero oomero oopazoanust (PI'OC COO) u ®OIT COO, BKIrOYACT MOSCHUATEIIBHYIO 3aITHCKY,
coleprkaHre OOy4eHHsl, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl 10 MAaTeMaTHKe, TeMaTHYecKoe
TUTaHUPOBAHKE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o mareMaTuke yriyOJEHHOrO ypoBHs s OOyyaroIMXcs Ha YPOBHE CPEIHEro
obmiero oOpazoBanust paspaborana Ha ocHoBe DPI'OC COO c¢ y4éToM COBpEMEHHBIX MHPOBBIX
TpeOOBaHUH, NPEABABISIEMbIX K MaTeMaTHYeCKOMYy OOpa30BaHMIO, U TpaaMLUNA POCCHHCKOTO
oOpazoBanus. Peanusanuss  mporpaMMbl 10 MaTeéMaTHKE OOECIEYMBAET OBJIA/ICHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMU, COCTAaBIJIIOIIMMH OCHOBY JJIsi CAMOpPAa3BUTUS U HEMNPEPbIBHOIO 0Opa30BaHUs,
[IEJIOCTHOCTH OOIIEKYJIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS IMIHOCTHOOYYATOIIIMXCSL.

B nporpamme no wmaremaruke yuTeHbl HIeM U nonoxeHus «KoHumenuum pasBuTHA
MaTeMaTH4ecKoro oOpaszoBaHust B Poccmiickoit @enepamum». B cooTBeTcTBUHC HazBaHHEM
KOHIIETIIMM MaTeMaTh4yeckoe o0pa3oBaHME JOJDKHO, B YacTHOCTH, pellaTh 3a7ady oOOecreyeHMs
HE0OXO0JUMOr0 CTpaHe ynciaa o0ydaroluxcs, MaTeMaTUYecKasl OAroTOBKa KOTOPBIX JOCTaTOYHA IS
IPOJOJDKEHUs 00pa3oBaHMs MO PAa3IUYHBIM HAalpaBJIEHUSM, BKIIOYas MpenoJaBaHUe MaTEeMaTHUKH,
MaTeMaTHYECKUE UCCIIE0BaHuUS,paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTUH M JIPYTHX, a TaKXKe
oOecrieyeHus i KaxkJ10ro 00ydaroierocs BO3MOXHOCTH JOCTH)KEHUSI MaTeMaTHYeCKOM MMOATOTOBKUB
COOTBETCTBUU C HEOOXOJIMMBIM €My YpOBHEM. VIMEHHO Ha pelleHre 3TUX 3ajay HalleJeHa mporpamma
10 MaTeMaTHKe yriayOJEHHOIO YPOBHSL.

B snioxy mudposoit Tpanchopmaium Beex cep 4ernoBeuecKon nesTeIbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleld MaTeMaTH4eCKOM IOATOTOBKH. JTO
00yCIIOBJIEHO T€M, YTO B HAIllM JIHU PAcTET YUCIIO

CHelMaTbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:M B cdepe
SKOHOMUKH, U B OH3HECE, M B TEXHOJOIMYECKHUX O0JIacTAX, M JaKeB 'YMaHUTApHBIX cepax.
Taxkum o0pa3oM, Kpyr oOydaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM,
¢dbyHaMeHTOM 00pa30BaHUs,CYIIECTBEHHO paciiupsieTrcs. B Hero BXoIAT HE TOJBKO OOyuaroliuecs,
IUTAHUPYIOIINE 3aHUMAThCs TBOPUYECKOW M MCCIIENOBATENbCKOM paboToil B 001acTH MaTeMaTHKW,
MH(pOPMaTUKU, PU3NKH, IKOHOMUKHU U B JIPYTHMX O0JacTAX, HO U T€, KOMy MaTeMaTHKa HY>KHa JUIs
UCTIOJIb30BaHUS B IPO(ECCHsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEHl.

[IpuknanHas 3HAYMMOCTh MaTeMaTUKH OOYCIIOBJI€HAa TeM, 4YTO €€ TMPEIMETOM SBIISIOTCS
(dyHIaMeHTaJIbHbIe CTPYKTYphl HAIlEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI U  KOJHMYECTBEHHBIE
OTHOWICHUSI, (PYHKIMOHAJIbHBIE 3aBUCHMOCTH W KaTErOpHHM HEONpEeAeNEHHOCTH, OT MNPOCTEHIINX,
YCBaMBAaE€MBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JUISl pa3BUTHS
HAYYHBIX U TEXHOJOTHUECKUX UJei. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAHUHN 3aTPyIHEHO TOHUMaHUE
IPUHILIMIIOB YCTPOWCTBA M MCIIOJNB30BAaHUS COBPEMEHHOM TEXHUKH, BOCIPUATHE U HHTEPIPETALUS
pa3HOOOpa3HON COLMAIbHONW, SKOHOMHYECKOW, MOIUTHYECKOM uHbopMmanuu, wManodpgexkTuBHa
MOBCEJHEBHAsl MpaKTUYecKas JesTeNbHOCTh. Bo MHOrux cdepax npodeccHoHalbHON AESTENIbHOCTH
TpeOyIOTCS YMEHHS BBIINOJIHSATH PAacu€Thl, COCTABIIATH AITOPUTMBI, IPUMEHATH (HOPMYIIbI, POBOJIUTH
reOMEeTpHUYECKUe M3MEPEeHUs] U TIOCTPOCHMSA, UYHUTaTh, o0OpabaThiBaTh, HMHTEPIPETUPOBATH U
IpeJCTaBIsITh MH(GOpPMalMIO B BUJE TaONIUL, AWarpaMM U TpaduKOB, MOHMMATh BEPOATHOCTHBIN
XapaxkTep CIIy4aiHbIXCOOBITHA.

OHOBPEMEHHO € pacIIMpeHUeM cep MPUMEHEHHs] MaTEMaTUKH B COBPEMEHHOM OOIECTBE BCE
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0osiee Ba)XKHBIM CTAHOBUTCS MAaTEMaTHUECKUI CTUJIb MBIIIICHHUS, TPOSBISIONIMNICA B ONPENEIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce n3yueHuss MaTeMaTUKHU B apceHall IPUEMOB U METO/I0B MBILIJICHUS
YeJI0BEKA ECTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHAYKIUS U I€AYKLMsL, 00001eHNnEe U KOHKPETU3alus,
aHaJIU3 M CHUHTE3, Kilaccudukamus U cucTemarusanus, adbctparupoBaHue U aHanorus. OOBEKTbHI
MaTEMaTUYECKUX YMO3aKIUEHUH, IPaBUjIa UX KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX
MOCTPOCHUMN, CHOCOOCTBYIOT BBIPAOOTKE yMeHHs (HOpMYyIHpPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXJIEHUS, TEM CaMbIM (POPMHUPYIOTIOTHUECKHIA CTHJIb MBILLIEHHUSL. Benymas poib
MPUHAIJICKUT MaTeMaTuke B (POPMUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIIICHUS U
BOCIIMTAHUM YMEHMM JEHCTBOBATh IO 33JaHHBIM aJFOPUTMaM, COBEPILIEHCTBOBATb M3BECTHBIE U
KOHCTPpYUpOBaTh HOBBIE. B mporecce pemieHus 3agad — OCHOBBI JJisi OpraHU3aluu y4eOHOU
JESTEIbBHOCTH Ha ypOKax MaTeMaTUKU — pa3BUBAIOTCS TBOPUYECKAs! UIIPUKIIAHAS] CTOPOHBI MBIIIJIEHUS.

OO0yuenne MareMaTuKe JAaET BO3MOKHOCTh Pa3BUBaTh Y 00YyYaIOIIUXCS TOYHYIO, PAlIMOHAIBHYIO
U UHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh Haubojee MOAXOJAIINE S3BIKOBBIC, CHMBOJIHYECKHUE,
rpaduueckue cpeacTBa A BbIPAXKEHUS CYXKACHUN U HATISAHOTO UX MPE/ICTaBICHHUS.

Heo0xoquMbIM KOMITOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUU SIBIISCTCS 00IIee
3HAaKOMCTBO C METOJIaMU TO3HAHUS ACHCTBUTEIBHOCTH, MPEACTABICHHE O MPEAMETe H METOJe
MaTEeMaTHKHU, €r0 OTIMYUSAX OT METOJOB €CTECTBCHHBIX M T'YMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX
OPUMEHEHHUS MaTeMaTUKH JUIS pELICHUS HayYHbIX M NPUKIATHBIX 3a1ad. Takum obpazom,
MaTeMaTHuecKoe 00pa3oBaHue BHOCHTCBOM BKJIaJ B popMupoBaHue 00IIeH KyJIbTyphl YeJIOBEKA.

N3yyenne MareMaTHKHU CIOCOOCTBYET ACTETHMYECKOMY BOCHUTAHHUIO YENOBEKa, MOHUMAHUIO
KpacoThl M W3AIIECTBA MATEMAaTUYCCKUX PACCYKICHHUM, BOCIPHUATHIO TEOMETPUYECKUX (hopwm,
YCBOCHHUIO UJIEU CHMMETPHH.

[IpuopurerHpiMu 1eAsiMU  OOyueHuss maTtemaTuke B 11 kjacce Ha yrayOnéHHOM ypOBHE
MPOJIOIHKAIOT OCTaBaThCS:

(hopMUpOBaHHE HEHTPATBHBIX MATEMATUYCCKUX IMOHSATUH (YUCIIO, BEIMYMHA, TCOMETPUUYCCKAs
durypa, TmepeMeHHas, BEPOATHOCTb, (YHKIHs, MPOU3BOJHAS, HHTErpai), 00ecrneunBarOINX
MPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO00OPa30BaHMS O0YHArOIITNXCS;

MoJBe/IeHue OO0yYaroluxcss Ha JOCTYIHOM JUIS HUX YpPOBHE K OCO3HAHUIO B3aMMOCBSI3H
MaTeMaTUKH M OKPYXKAIOIIer0 MHpa, TNOHUMAHUI0O MAaTEMaTUKU KakK dYacTH OOIIeH KyJIbTYyphbl
YeJI0BEUECTBA;

Pa3BUTHE HHTEJUICKTYyaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH 0O0ydYaromuxcs, Mo3HaBaTEeIbHON
AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBIIIJIEHUS, HHTEpeca K H3YUYEHUIO
MaTEeMaTUKH;

dbopmupoBanre (QYHKIIMOHAIIBHOW MaTeMaTHYECKOM TPaMOTHOCTH: YMEHHs pPaclo3HaBaTh
MaTeMaTUYeCKUe AacleKThl B pealbHbIX J>KU3HEHHBIX CHTYAIUSXU PU U3YUSHHUH IPYTUX YUEOHBIX
MPEAMETOB, TPOSBJICHHUS 3aBUCHMOCTEH H 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3BIKE
MaTE€MaTUKH U CO3[1aBaTh MaT€eMATUUYECKUE MOJEIN, IPUMEHATh OCBOCHHBIM  MAaTeMAaTHYECKUI
amnmapaTr JUisl pEIIeHHS MPaKTUKO-OPUEHTUPOBAHHBIX 3aja4, HMHTEPIPETUPOBATH W OLICHUBATh
MOJIyYEHHBIE PE3YIIbTaThI.

OCHOBHBIMU JIMHUSIMH COJIEp’KaHUsSI MaTeMaTuky B 11 kitacce yriryOJI€HHOTO YPOBHSI SIBIISIFOTCS:
«Ywucna v BeIYUCIeHU, « Aredpa» («Anredpanueckre BeIpaKeHUs», «YpaBHEHUS U HEPABEHCTBAY),
«Hauana mareMaTH4ecKOro aHaliu3ay,

«I"eomerpus» («['eomerpuueckue GUTYpbl U UX CBOMCTBa», «/3MepeHHEreOMEeTPUIECKIX BEITUUUHY),
«BeposTHOCTh U CTaTHCTHKa». JlaHHBIC TMHUU Pa3BUBAIOTCS MapauIeIbHO, KaXK/1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOHN, OJHAKO HE HE3aBUCUMO OJHA OT JApPYyroil, a B TECHOM KOHTAaKTe U
B3auMoOIecTBUU. KpoMe 3TOTro,uX 00beIUHSIET JIOTUUECKasi COCTABIIAIONIAs, TPATUIIMOHHO TTPUCYIIAS
MaTeMaThKe M MPOHU3BIBAIOIIAS BCE MaTEMaTUYECKUE KypChl M  COJEp)KATENbHbIE JIMHUM.
ChopmymupoBarnroe Bo PI'OC COO tpeboBaHue «yMEHHE OIEPUPOBATH MOHSATHUSIMH: OTPENEIICHUE,
aKcuoma, TeopeMa, CIEJCTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTeIhCTBO, PABHOCUIIbLHBIC (DOPMYITHPOBKH,
yMeHue GopMyIHpoBaTh OOpaTHOE M MPOTUBOIIOIOKHOE  YTBEP)KJAEHWUE, TMPUBOJIUTH  TPUMEPHI
u KOHTPIPHUMEPHI, UCMOJIB30BATh METOJ] MaTEMAaTUYECKOW MHAYKIIMH, IPOBOJUTH JOKa3aTelIbHbIC
paccyX/IeHUs MpY PElIeHUH 3ajay, OIIEHUBATh JIOTHUYECKYIO MPAaBUILHOCTh PAaCCyKICHHUI» OTHOCUTCS

KO BCEM y4eOHBIM Kypcam, a (popMHpOBaHHE JOIMYECKHX YMEHHH pacrpenenseTcs Mo BCEM rojam
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0o0ydeHHUs Ha YPOBHE CPEAHET0 001Iero oopa3oBaHusl.

B cootBerctBUn ¢ ®PI'OC COO maremaTuka sIBIeTCS 00s3aTEIbHBIM MPEIMETOM Ha JTAHHOM
ypoBHE oOpa3oBanms. Hacrosimeli mporpamMMoil MO MaTeMaTHKe MPEAyCMaTPUBACTCS HW3YUYCHHE
ydyeOHOro mpenMera «Maremarnka» B paMKax TpEX YUYeOHBIX KypcoB: «AunreOpa W Hauaia
MaTEeMAaTHYECKOTO aHaIn3ay, «I eomMeTpus»,

«BeposTHOCTh 1 cTaTucTHKaY. DOPMHUPOBAHUE JTOTHYECKUX YMEHHUH OCYIIECTBISICTCS HA TPOTSHKCHUH
BCeX JIeT OOydYeHHUss Ha YpPOBHE CpeIHEro o0Imero o0pa3oBaHUS,a dJIEMEHTHI IOTUKH BKIFOYAIOTCS
B COJICp)KaHHE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYpCOB.

OOmiee KOMMYECTBO 4YAcOB, HAMPaBICHHBIX HA UW3YYCHHE MATEMAaTUKH Ha yrITyOJICHHOM

yposhe B 11 xitacce —272 gaca (8 4acoB B HEZIEINIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaanckoro BocnuTAHMS:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3ZUIUN 00YYarOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOT'O
YJieHa POCCUICKOro OOIIecTBa, MPEICTaBIEHHE O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIENYp TIpakIaHCKOIro o0mecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJCHCTBOBaTh C COLMAIBHBIMA HMHCTHTYTaMHU B COOTBETCTBUHM C WX (QYHKUUSAMH H
Ha3HAUYCHUEM;

2) NaTpHOTHYECKOro BOCHUTAHHUS:

c(OPMUPOBAHHOCTh POCCUUCKON TpaKJAHCKOM HWIAECHTHYHOCTH, YBaXXEHHUS K MPOLLIOMY
U HACTOSIIEMY POCCHICKOM MaTeMaTUKH, IIEHHOCTHOE OTHOLICHHEK JTOCTHXKEHUSM POCCUHUCKUX
MaTEeMaTUKOB U POCCUHUCKONW MaTeMaTH4eCKOW IIKOJbI, HCIOIb30BAHUE ATHX JIOCTHXKEHUN B JIPYTUX
HayKaX, TEXHOJOTHsX, chepax IKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

OCO3HAaHHE JYyXOBHBIX LEHHOCTEH pPOCCHICKOro Hapoja, c(pOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, 3TUYECKOTO MOBEACHMSI, CBSI3aHHOTO C MPAKTUYECKUMIIPUMEHEHUEM JIOCTH)KEHUN HAyKH U
JESITENIbBHOCTBIO YUEHOT0, OCO3HAHNE JIMYHOTOBKJIA/1a B IOCTPOEHHE YCTOMYUBOTO Oy IyILIEro;

4) >cTeTHYecKoro BOCHUTAHHUS:

3CTETUYECKOE OTHONIEHHE K MUY, BKIIOYas JCTETUKY MAaTEMaTHUYECKHX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3ada4, pEIIEHWH, pACCYKICHUH, BOCIPUUMYUBOCTHK MATEMATHYECKMM ACIIEKTAM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) ¢pusuueckoro BocnuTaHusN:

c(OPMUPOBAHHOCTh YMEHHUS IMPUMEHSITh MaTeMaTUYeCKUE 3HAaHUS B HMHTEpecax 3J0pOBOrO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (30POBOE MHUTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHIATUA M OTIbIXA,peryisipHas (Qu3nyeckas aKTUBHOCTH), (pU3MUECKoe
COBEPUIECHCTBOBAHUE IIPH 3aHITUSIX CIOPTUBHO-03/J0POBUTEIBHON NEATEIbHOCTHIO;

6) TpyaoBoro BocnuTanus:

TOTOBHOCTh K TPY/Iy, OCO3HAHHE IEHHOCTH TPYAOMIOOHs, HHTepec K pasindHbIM chepam
podecCHOHATBHON JeATENTBHOCTH, CBA3aHHBIM C MAaTeMAaTHKOM M €8 NPUIOKEHHAMH, yMEHHe
COBEpIIATh OCO3HAHHBIHA BRIGOP OyyIIel MpohecCHn U peaTn30BLIBaTh COOCTBEHHBIE KH3HEHHBIE
TMIaHBl, TOTOBHOCTH M  CIOCOGHOCTHK MaTeMAaTHUeCKOMY OOpa3OBaHMIO H CAaMOOGDPA30BAHMIO HA
TIPOTSKEHHH BCEH KM3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B DENICHHMH IIPAKTHYECKHMX 3372
MaTeMaTHUeCKOH HAMpaBIeHHOCTH;



7) KO0JIOrMYeCKOro BOCIIHTAHNA:

COPMUPOBAHHOCTh ~ JKOJIOTHUECKON  KYJIbTYpbl, IOHHUMAHHE  BJIHUSHHUS  COIMAIBHO-
YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATBLHOU CPeJibl, OCO3HAHUETIIO0ATLHOTO
XapakTepa SKOJOTUYECKHX MpoOJIeM, OpPHEHTAIMs Ha MPUMEHEHHE MaTEeMaTHYeCKMX 3HAHMH IS
pelIeHus 3a1a49 B 00JIaCTH OKPY’KAOIIECH CPelibl, IJIAaHUPOBAHUE MTOCTYIKOB U OLIEHKH WX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYIKAIOIIEH CPEIbI;

8) menHocTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKW M OOINECTBEHHOW MPaKTUKH, MOHMMAaHUE MATEeMATHUECKON HAayKH Kak c(epbl 4eloBEYeCKOM
JIEATEIIbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAYMMOCTHU JUISl Pa3BUTHUS LIUBUIN3ALMHU, OBJIAJCHUE SA3BIKOM
MaTeéMaTUKM W MareMaTU4YeCKOW  KyJbTypOW KakK CPEACTBOM MO3HAHUS MHUPAa, FOTOBHOCTH
OCYILECTBJISATh MPOEKTHYIO U UCCIEA0BATENBCKYIO IE€ATEIIbHOCTh NHIUBUAYAIIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pe3yjibTaTe MU3YYCHUSA MATECMATUKHU Ha YPOBHE CPCOHCTO 061]_[61"0 06p330BaHI/IH y
06yqa}0meroc;1 6y,Z[y'T C(bOpMHpOBaHLI I[MO3HABAaTCJIbHBIC YHUBCPCAJIIbHBIC y‘le6HbIe I[CﬁCTBPIH,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HHe HeﬁCTBHH, PCTYJIITUBHBIC YHUBCPCAJILHBIC yqe6HHe
HeﬁCTBHH, COBMCCTHas ACATCIBbHOCTD.

ITo3naBaTenbHbIC YHHBeEpPCAJIbHbIC y4eOHbIC HAelCTBHSA
Ba3oBble Jiornueckue 1ecTBUA:

BBISIBJIAT U XapaKTEPU30BaTh CYIECTBEHHbIE NMPU3HAKU MATEMaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOIIEHUH MEXIy MOHATHUAMH, (OPMYJIMPOBATh OIpPEJEIIEHUs] TOHATHH,  ycTaHaBIMBAaTb
CYUIECTBEHHBI TMpHU3HAK KJiIaccU(UKALMU, OCHOBAHMS JJsi 00OOIIEHUS U CPAaBHEHMsI, KPUTEPUH
IIPOBOAMMOIO aHAIIN3a;

BOCIPUHHUMATh, (OpPMYIMpOBaTh M MNpPeoOpa3OBbIBATh CYKJIEHUS: YTBEPAMUTEIbHBIE U
OTpULATENIbHbIE, €JUHUYHbIE, YACTHbIE U OOLIHNE, YCIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U  IPOTUBOPEUUSB (akKTax,
JAHHBIX, HAOIOJCHUAX U YTBEPXKIEHUSX, MpejlaraTb KPUTEPUH /IS BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieNlaTh  BBIBOJIBI C  HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUEHHUH 110 aHaJIOTUH;

MIPOBOJIUTH CaMOCTOSITEIBHO JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEpPKIEHUH (IpsiMble U OT
IPOTUBHOT0), BBICTpauBaTh apryMEHTAlMIO, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemieHusi yueOHOW 3agaud (CpaBHMBATh HECKOJIbKO BapUaHTOB pELIEHUS,
BBIOMpATh HanOoJIee MOIXOAALINM ¢ YIETOM CaMOCTOATENIBHO BBIIEJICHHBIX KPUTEPUEB).



ba3zoBble ucciaenoBaTeabCcKie 1eiicTBUA.
HCIIOJIH30BaTh BOIIPOCHI KaKk  McCJIeq0BaTeIbCKUI WHCTPYMEHT MMO3HAHUS,
dhopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATHUCKOMOE 1
JIaHHoe, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOO MTO3UIIMIO, MHEHUE; TPOBOIUTH
CaMOCTOSITEIIBHO CILUTAaHUPOBAHHBIN JKCIIEPUMEHT, HCCIICIOBAHNC
10 YCTAHOBJICHHIO OCOOCHHOCTECH MAaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, IPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeX Iy OOBEKTaMHU, SIBJICHUSIMHU, ITPOLIECCAMH;

CaMoCTOSITeNTLHO (popMynTUpOBaTh OOOOIICHWS M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, UCCIEIOBaHUs, OLEHUBATH JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJIbTaTOB, BHIBOJOB M
0000111eHMI;

MIPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, a TAKKE BBIJIBUIATH MPEIIOJI0KEHUS O €TI0
Pa3BUTHUH B HOBBIX YCJIOBUSIX.

PatGora c undopmanmueii:

BBISIBJIATH ACPUIUTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JUISl OTBETA HA BOIPOCH IS PEIICHHS
3a/1a4uu;

BBIOMPATh HH(DOPMAIIHO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
¥ MHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3TUIHBIX BHIOB U (OPMIIPEICTABICHHUS,

CTPYKTYypUPOBaTh HH(OPMAIHIO, TPEACTABIATh €€ B Pa3IMYHBIX (OpMax, WILTFOCTPUPOBATH
rpauyecKu;

OLICHUBATh HAJAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENILHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHnKaTHBHBIE YHHBepcaJbHble yuyeOHbIEe JeiicTBHUS:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXKJACHHA B COOTBETCTBUU C YCIOBUSMHUH LIETSIMU
oOLIeHMs], SICHO, TOYHO, IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX MIIMCBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS MO X0y PEIlIeHUs 3aJaul, KOMMEHTHPOBATh MIOJyUYEHHBIN Pe3yJIbTaT;

B X07ie 00CY’KJICHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CY,AaeMOM TeMbI, TPOOJIEMBI, peraeMon
3a/la4M, BBICKA3bIBaThb MWJIE€W, HALICIICHHBIE HA ITOUCK DELIEHUS, COINOCTABIATH CBOM CYKICHHUS C
CYXJEHUSIMH JPyTUX YYacTHUKOB Juaiora, oOHapy>XKHWBaThb pas3M4Me M CXOJCTBO TMO3MLUH, B
KOPPEKTHOI opme popMyIupOoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

MPEICTaBIATh PEe3yabTaThl pELIEHUS 3aJaud, OKCIEPUMEHTa, HWCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS ¢ y4€TOM 3a7ad MpEe3eHTAIlMd U OCOOCHHOCTEH
ayJIUTOPHUHU.

PeryasiTuBHBIE YHHBepPCAaJbHbIE YueOHbIe TelCTBUS
Camoopranusauus:

COCTaBJISITh IIJIaH, AJITOPUTM PEISHUS 3a/1a4H, BEIOMPATH CIIOCO0 PEIICHHS ¢ YIETOMUMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C
y4ETOM HOBOM MH(MOpMAITUH.



CaMOKOHTPOJIb:

BJIaIETh HAaBBIKAMHM IIO3HABATENIbHON peduieKCMM KaK OCO3HaHHUs COBEpIIAaeMbIX JEHCTBUI U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB, BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJibTaTa peluieHusl MaTeMaTHu4eckoi 3a/1a4i;

MPeIBUJIETh TPYJTHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IPHU PEIICHUH 3a/1a4l, BHOCUTH KOPPEKTUBBI
B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAWJICHHBIX OIIMUOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/bTAaTa IEJIM U YCIOBHIM, OOBSCHSATh IPUYUHBI JOCTHKCHUS WIH
HEJOCTH)KEHUS pe3yJIbTaTOB IeATEIbHOCTH, HAXOAUTh OIIUOKY, JaBaThOLEHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasl /1eSITeJIbHOCTD:

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U HHIMBHUIyaJIbHON paOOTHINPU PEIICHUN
y4eOHBIX 3a/1a4, IPUHUMATH 11eJIh COBMECTHOM JIEATEIILHOCTH, IUIAHUPOBATh OPTaHU3AIE0 COBMECTHOU
paboThI, paclpenesiaTh BUABI pabOT, JOTOBAPHBATHCSA, OOCYXKIATh IMPOLECC U PE3YJIbTaT PabOTHI,
0000111aTh MHEHUSHECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNINOBBIX ¢GopMax paboTel (00cykaeHus, oOMeH MHEHHH,

«MO3TOBBIC IMITYPMbD» W WHBIC), BBITIONHATH CBOIO YacTh PAOOTHI M KOOPAWHHPOBATH CBOMICHCTBUS C
JIPYTHEMH YICHAMHA KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOJIYKT IO KPUTEPUSIM,
c(OPMYJIMPOBAHHBIM YYaCTHHUKAMHU B3aUMO/ICHCTBUSI.

IIpeaMeTHbIe pe3yabTaTbl OCBOCHHMsS padouyeil MpPOrpamMMbIIO MAaTEMAaTHKE IPEACTABICHBI
1o rofaM oOydeHHs B paMKaX OTJENIBHBIX Y4EOHBIX KypCOB B COOTBETCTBYIOIIUX Pa3/ieiax HACTOSIICH
IIPOrpaMMBI.



PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IHHOACHUTEJBbHASA 3AIIMCKA

YueOHblil Kypc «AunreOpa ¥ Hayajla MaTEMaTHYeCKOrO aHaju3a» SBISIETCS OJHUM W3
HamOojee 3HAYMMBIX B MPOTpaMMe CpPETHEro oOmero oOpa3oBaHUs, IOCKOJIBKY,C OTHOM
CTOPOHBI, OH 00€CIIeYnBACT MHCTPYMEHTAIBHYIO 0a3y AJs U3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C Ipyroil CTOpOHbI, (OPMUPYET JOIrMUECKOE M a0CTPAKTHOE MBILUIEHUE 00yYaroIInuXcs
Ha YpOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOIIECTBO3HAHMUSA, UCTOpHH,
CIIOBECHOCTH M  Jpyrux JUCLUIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydarouiuecs
OBJIA/IEBAIOT YHUBEPCAJIBHBIM SI3bIKOM  COBPEMEHHOM Hayku, KOTOpas (OpMyIHUpyeT CBOU
JOCTIDKEHUS B MaTeMaTHIeCKOi Gopme.

VYuebHblil Kypc anreOpbl M Hadal MaTeMAaTHYECKOIO aHaliM3a 3aKJIaJbIBaeT OCHOBY JUIS
YCIIEUTHOTO OBJIAJCHHUS 3aKOHAMH (PU3UKH, XMMHHU, OMOJIOTHH, TIOHMMAHHUSI OCHOBHBIX TEH/ICHIUH
pa3BUTHS HPKOHOMUKHM U OOILECTBEHHOM HU3HU, MO3BOJSIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
HUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh HMX I AajJbHEHUIIero
o0pa3oBaHMsl W B IOBCETHEBHOM XM3HH. B TO ke BpemMs OBIaJeHHE aOCTPAKTHBIMU
U JIOTMYECKH CTPOTUMH KOHCTPYKIUSAMHU ajareOpbl U MaTeMAaTHYECKOT0 aHAJIN3a Pa3BUBAET yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTMHHOCTH, JI0Ka3bIBaTh YTBEPKACHUSAC IOMOILBIO
UHAYKIUM M pacCyXJIaThb JEAyKTUBHO, HCIOJb30BaTh 0000IIEHHE H KOHKPETU3ALHIO,
abcTparMpoBaHue W aHAIOTUIO, (QOpPMUPYET  KPEaTUBHOEU KPUTUYECKOE MBIIIJICHHUE.

B xone u3yuenus ydeGHOro kypca «Aurebpa M Hayala MaTeMaTUYECKOTO aHaIU3a»
oOyyaromyecs MOJMY4YaroT HOBBIA OIBIT PEHICHHS MPUKIAJAHBIX 337ad, CaMOCTOSTEIHHOTO
MIOCTPOCHMUSI MAaTEeMAaTUYECKUX MOJENeH peajbHbIX CUTYyaluil, HMHTEpHpETally IOJyYeHHbIX
pelIeHNi, 3HAKOMSTCS C MPUMEPAMU MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMaTUYECKMMH OTKPBITUSMU U UX aBTOPaMH.

VueOHbli Kypc 007agaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIMA
peain3yercss Kak uepe3 ydeOHbIM Marepual, CcHocoOCTByOLMH (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHs, TaK U 4yepe3 crenuduky yuyeOHOI e TeNTbHOCTH, TPEOyOIEeNTpOa0KUTETbHON
KOHLEHTPALlMU BHUMaHUSI, CAMOCTOSITEIbHOCTH, AKKYPAaTHOCTH MOTBETCTBEHHOCTH 32 MOJTYYSHHBIN
pe3yJbTar.

B ocHoBe meroauMku oOy4yeHHs airedOpe M HayaJaM MaTeMaTHYeCKOro aHajau3a JIeKUT
JeSITeTbHOCTHBIN MPHHIUT 00yUYESHHS.

B ctpykType yueGHOro Kypca «Anredpa U Hayana MaTeMaTHYECKOTO aHAJIM3a» BbIAEIICHBI

CIIEAYIOIIHE COJIepKATETbHO-METOANYECKHE TMHUN: «HHCca U BBIYMCICHUS»,
«DyHKIMU U TpaduKku», «YpaBHEHHMs M HepaBeHCTBa», «Hauasa MaTeMaTHueCKOro aHalIHu3ay,
«MHoxecTBa M JIorTHKa». Bce OCHOBHBIE coAepkKaTeIbHO-METOJANYECKUE JUHUM H3ydaloTcs Ha
NPOTSDKEHUM JBYX IOCIETHMX JIeT OOy4YeHHMs Ha YpOBHE CpegHero oOIiero ooOpa3oBaHMs,
€CTECTBEHHO JIOTOJIHASA JPYT Jpyra M IMOCTENEeHHO HACHIIAsCh HOBBIMU TEMaMU M pa3jeiaMH.
JlaHHbIN y4eOHBIH Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B cebe cojaepiKaHHe
HECKOJIbKUX MaTeMaTHYeCKUX IAMCLUUIUINH, TaKUX Kak aiaredpa, TPUTOHOMETPHs, MaTeMaTHUECKHUH
aHaJlu3, TeOpUsi MHOXKECTB, MaTeMaTHuecKasjioruka u japyrue. Ilo mepe Toro kak oOydaromiuecs
OBJIaZIeBAlOT Bc€ OoJjiee IIMPOKMM MaTeMaTHYEeCKHM anmapaTtoM, Y HHUX IOCIe0BaTeIbHO
(bopMHpyeTCs ¥ COBEPLICHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHUECKYIO MOJIENb PEeaIbHOM CUTYaluH,
MPUMEHSTh 3HaHUS, MOJY4YeHHbIE MPU U3YYEHUU Y4eOHOTo Kypca, AJisi PElIeHHUs CaMOCTOSITEBHO
copMyITMPOBaHHONW MaTEeMaTHUECKOM 3a/1auu, a 3aTEMUHTEPIPETUPOBATH CBOW OTBET.

CopneprxaTenbHO-MeTOANYeCKast TUHUS «Hucna ¥ BBIYMCICHUS» 3aBepiIaeT (GopMUpPOBaHUE
HAaBbIKOB MCIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO HA4aTO Ha YPOBHE OCHOBHOIO
obmiero oOpa3oBanus. Ha ypoBHe cpenHero ooimiero oopa3oBanus 0co00€ BHUMaHUE YAETSETCS
(OpMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX BBIYMCIEHUH, BKIIOYAIOMIUX B ce0s MCIOJIb30BaHUE
pa3nuyHBIX (QOpPM 3amHMCH 4YHCla, YMEHHE JeJaTh MPHUKUAKY, BBIMONHATh TPHOIMKEHHbIC
BBIUMCIICHUS], OLIEHUBATh YUCIIOBBIE BBIPAXKEHMS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTAHTaMH.
3HaKoMble 00YyUarOIIUMCSl MHOXECTBA HAaTYPaJIbHBIX, LENbIX, PAl[MOHAIBHBIX U JI€HCTBUTEIBHBIX
qucen JONOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHCElN. B KakIOM M3 3THX MHOXECTB



paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My creln(UYecKHe 3a7aud M ONEepaluu: JeJIEHUE Halelo,
ONIEPUPOBAHUE OCTaTKaMM Ha MHOJXKECTBE LEJNbIX YHCEI, OCOOBbIE CBOMCTBA PALMOHAIBHBIX HU
UppalMOHATIBHBIX YUCell, apu(PMETUYECKHE ONepalii, a TaKKe U3BJICUCHHE KOPHS HaTypalbHOU
CTEIICHH Ha MHOKECTBE KOMIUIEKCHBIX 4Hces.biaronaps nociaenoBaTeIbHOMY pacIIuPEHUIO Kpyra
HCIIOJIB3YEMBIX YUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMU UX IIPUMEHEHUS JUIS PELLIECHUs Pa3JIMYHbIX
3agad popMUpYyeTCsl TpPEACTaBICHHE O €IMHCTBE MAaTeMAaTHKM KaK Haykd U €€ pOJuB
MOCTPOCHUH MOJIeJIEN pealbHOr0 MUPA, IIUPOKO UCIOJIB3YOTCS 00001IeHnEe U KOHKPETU3aLusl.

JIunaus «Y paBHEHHS 1 HEPABEHCTBA» PEATM3yeTCs Ha IPOTSHKEHUH BCero 00yueHHUsIHa YPOBHE
cpeaHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaxkaoM pasnene Ilporpammbl mpeaycMOTpeHO
pelIeHre COOTBETCTBYIOMIMX 3ahady. B pesymbraTe 0oOydaromuecs OBJaJIEBAIOT Pa3IUYHBIMU
METOAAMHU DPEUICHUs PAalMOHAIBHBIX, WPPAIMOHATIBHBIX, MOKA3aTEIbHBIX, JIOTAPU(PMUUECKUX H
TPUTOHOMETPUYECKHUX YPABHEHHUH, HEPABEHCTB U CUCTEM, a TAKKE 3a7a4, COACPKAILUX [TapAMETPBI.
[TomyyeHHblE yYMEHUS UIMPOKO HCIIONB3YIOTCS TPU HCCIEAOBAaHMH (YHKIMH C TOMOUIBIO
IIPOM3BOIHOM, NPU PELICHWH NPUKIAJHBIX 3a7a4 U 3aJad Ha HaxOXKJICHHE HauOOJIbIIMX U
HauMEHbUIMX 3HaueHuN ¢yHkuuMu. J[aHHas copeprkaTellbHas JIMHUS BKIKOYaeT B ceOs Takxke
(dbopMHUpoBaHKE YMEHUH BBINONHATH Pacué€Tsl 1Mo ¢GopmyiaM, MpeoOpa3oBaHUs PALOHAIBHBIX,
UPPAalMOHAIBHBIX M TPUIOHOMETPUYECKUX BBIPAXKCHHMM, a TaKKe BBIPAXKECHHM, COAEpKAIIUX
CTemeHu U Jorapugmsl. braromaps u3ydyeHuro ajnreOpandyeckoro Marepuaga IPOUCXOAUT
JaJbHENIIee pa3BUTUE AJITOPUTMHYECKOIO UM aOCTPAKTHOrO MBINUIEHHS OOydarouuxcs,
(GopMHpYIOTCS HaBBIKM JAEIYKTUBHBIX pPAacCyKIEHHUH, paboThl ¢ CHUMBOJBHBIMH (OpMaMuy,
MPECTAaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUIEC PAaBEHCTB M HEPaBEHCTB. AJjredpa
npeiaraeT 3(GQeKTuBHbIE MHCTPYMEHTHI JUIs PEIICHUS IPAKTUUECKUX U €CTECTBEHHO-HAYyUHBIX
3aJ1a4, HaIrJIIJHO JEMOHCTPUPYETCBOU BO3MOKHOCTH KaK s13bIKAa HAYKH.

CopnepxatenpHO-MeToan4YecKast JMHUS «DyHKIMH ¥ TpaQuKM» TECHO IMEPerIeTaeTcs C
JPYTMMHU JIMHUSAMHU Y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBbICIIE 3a/1a€T MOCIE10BATEIbHOCTD
U3yd4eHUs Marepuana. V3ydeHue CTENeHHOW, MoKa3aTeabHOM, Jiorapu@Muyeckoil U
TPUTOHOMETPHUYECKUX (DYHKIIMIA, X CBOWCTB M rpa)KOB, UCIIOIb30BaHNE (DYHKIUH [T peIICHHS
3aja4d U3 JIpyrux y4eOHBIXIIPEIMETOB U PeaJbHON JKU3HU TECHO CBSI3aHO KaK C MAaTeMAaTH4YECKUM
aHAJIN30M, TaK U C PELICHUEM YpaBHEHUM U HepaBeHCTB. [Ipu 3ToM OoJbII0€ BHUMaHUE YIENsIeTCs
(hOopMHPOBAHUIO YMEHHS BbIpaXkaTh (popMyIamMH 3aBUCUMOCTH MEXAY Pa3InYHbIMU BEIMYMHAMM,
UCClieIoBaTh MOJMy4YeHHble (YHKIMM, CTPOUTh UX Tpaduku. Marepuan 3Toi cojepiKaTelbHOM
JIMHUW HalleJIEH Ha Pa3BUTHE YMEHUW WM HaBBIKOB, MTO3BOJIIOIIMXBBIPAXKATh 3aBUCUMOCTH MEXY
BEIMYMHAMU B Pa3NU4HOM (opme: aHamuTHyeckoH, rpaduueckoir u cioBecHod. Ero msydenue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMHUYECKOTO MBILIUIEHHUs, CHOCOOHOCTH K OO0OOILEHHI0 H
KOHKPETH3allMH, HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHUS «Havana MareMaTH4ecKOro aHaiau3a» IO3BOJIET CYIIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTU4eCKHUX, TaK U MPUKIIAJHBIX 337a4, TOCTYIHBIX 00yYaromuMcsl, TaK
KaK y HHUX MOSBISETCS BO3MOKHOCTb CTPOUTH TIpaUKHU CIOXKHBIX (PYHKIMH, ONpPENeniarTh HUX
HauOoJIbIINEe W HAaUMEHBIINE 3HAYCHUs, BBIYUCIATHIUIOMEAAN (GUryp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTH U YCKOpeHHus IpolueccoB. JlaHHas colep:KaTelibHass JUHUA OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHMSI MATEMaTHYECKUXMOJEIEH  peaJbHBIX CUTYALNH, IIO3BOJISIET
HaXOQUTh HAWIy4dllee pEUICHUEB NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-DKOHOMUYECKUX,
3aJladyax.  3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYEeCKOro aHajlh3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOro, (HhOpPMaNbHO-IOTUYECKOTO0 M KPEATUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEeMAaTUKU B HayKe, TEXHHKE M HcKyccTBe. OOyuarommecs
Y3HAIOT O BBIJAIOUINXCS pe3yJibTaTaX, OJyUYEHHBIX B X0/I€ Pa3BUTHUSI MaTeMaTHKU KaK HaAyKH, U 00
UX aBTOpaXx.

CopepxarenpbHO-MeTOANYECKas TUHUS «MHOXEeCTBa U JIOTHKa» BKJIIOYAET B Ce0s 3JIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTH4ECKOM JIOTMKU. TeopeTMKO-MHOXECTBEHHBIE MPEACTABICHUS
MIPOHU3BIBAIOT BECh KypC LIKOJbHOW MAaTeMaTUKU U MpeUIaraloT Haubosee yHUBEPCAIbHBIN S3bIK,
OOBEMHSIIOMNNA BCE pa3fenbl MaTeMaTUKH U €€ MPUIOKEHWH, OHU CBS3BIBAIOT pa3HbIe
MaTeMaTUYECKUE IUCLMILIMHBI M UX NPUIIOKEHUs B enumHoe nenoe. Iloaromy BaxHO nath
BO3MOKHOCTh OOYy4YaroleMycsi MOHHMaTh TEOPETHKO-MHOXECTBEHHBI S3bIK COBPEMEHHOM
MaT€MaTHKU M HCIIOJIB30BaTh €r0 JUIS BBIPAXKEHUS CBOMX MBICIEN. JpyruM BaKHBIM IPU3HAKOM
MaTeMaTHUKU KaKk HayKd CIleayeT MpPU3HATh CBOWCTBEHHYIO €l CTpOroctb OOOCHOBAHUN H
CJIEOBAHME ONPEICIEHHBIM MPaBUJIAM IOCTPOCHHS JOKA3aTENbCTB. 3HAKOMCTBO C JJIEMEHTAMU
MaTeMaTHYeCKOM JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOI'O MBILIUIEHUS OOydYaroluxcs,



MO3BOJISIET UM CTPOMTH CBOHM PACCYKICHHS Ha OCHOBE JIOTHYECKUX TPaBWII, (POPMHUPYET HABBIKH
KPUTHYECKOTO MBIIIJICHHUSI.

B yueGHOM Kypce «Anrebpa v Hadalla MAaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOICTTUPOBAHNUS, KOTOPHIC IIPU3BAHBI CIIOCOOCTBOBATH ()OPMUPOBAHHIO HABBIKOB
MOCTPOCHHSI MOJICJICH PeabHBIX CUTYAIUi, UCCIICIOBAHMS 3TUX MOJIEICH ¢ TIOMOIIBIO amnmapara
anreOpbl ¥ MAaTEMaTHYECKOTO aHalIM3a, MHTEPIPETAllud TOJIYYCHHBIX pe3yJbTaToB.  Takue
3alaHusl BIUIETCHBI B KaXIBIA U3 Pa3/IeliOB MPOTPAMMEI, IOCKOJIBKY BECh MaTepuan y4eOHOTO
Kypca WIMPOKO WCIIONB3YETCsl ISl pPEHICHUs MPHUKIAAHBIX 3anad. llpu pemeHun peaabHbIX
MPAKTUYECKUX 3a/lad oOydaroluecs pa3BUBAIOT HAONIOAATETBHOCTh, YMCHHE HAXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, MCIOJIb30BaTh aHAIOTHIO, 0000IaTh U KOHKPETU3UPOBATh
npobnemy. JleaTenbHOCTh TIO (OPMHPOBAHUIO HABBIKOB PEUICHHWS MNPHUKIAJHBIX  3a/1ad4
OpraHu3yercsi B IpoLEecce M3y4YeHHs BCEX TeM yueOHOro Kypca
«Anredpa 1 HaYalla MAaTEMAaTUYECKOTO aHAITN3a).

Ha u3ydenune yuebHOrO Kypca « Anredpa u Hauaiaa MaTeMaTHYECKOTO aHAIIN3a» OTBOIUTCS B
11 xumacce — 136 uacos (4 yaca B HEJEITIO).

COJAEPXAHUE OBYUYEHUS

Yuciaa 4 BBIYUCIEHUS

HarypanpHple u 1enble uucna. [IpuMeHeHHWE NPU3HAKOB JEIMMOCTH LENbIX YHCEl,
HanOonpmid obmwmit genurens (nanee — HOJl) m nammensmee obmee kpatnoe (nanee —HOK),
OCTaTKOB 10 MOJYJIIO, airopuT™Ma EBKIT/Ia 1 penieHus 3a1ad B LENbIX YuCiiax.

KomrutekcHple umcnma.  AnreOpandeckass M TpUTOHOMETpHYecKas (OPMBI  3allHCH
KOMIUIEKCHOTO YHcia. Apru(METHYEeCKHe Olepanud ¢ KOMIUICKCHBIMH 4YuciamMu. M3o00paxenue
KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOW miockoctH. Popmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIJICKCHOT'O  4HCJIa. HpI/IMeHeHI/Ie KOMIUICKCHBIX  4YHWCCII JIs1 PCIICHUA (I)I/ISI/ILIGCKI/IX u
reOMETPUYECKUX 3a/1a4.

YpaBHeHMsI M HEPABEHCTBA

CucreMa 1 COBOKYIHOCTb YpaBHEHUIN U HEpaBEHCTB. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
ciencTBys. PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEHl TPUTOHOMETPUYECKUX YpPAaBHEHUH C IOMOIIBIO TPUTOHOMETPUUECKOM
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcHOBHBIE METO/Bl pEIICHHUsS MOKa3aTeNbHBIX M JIOTapU(PMHUUECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEIIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUS] CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUUECKUX YPAaBHECHHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMHU.

IIpuMeHeHne ypaBHEHNH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTUYeCKUX3a4a4d ! 3a1a4
13 pa3aMyuHbIX 00JacTel HayKU U peasIbHOM JKU3HU, MHTEPIIPETALNS MTOTYUYEHHBIX PE3YJIbTaTOB.

DyHKIUH ¥ TpadpuKku

I'paduk xommnozunuu ¢yHkuuii. ['eomerpuueckue oOpa3bl ypaBHEHHH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKINH, UX CBOICTBA U rpapuKU.

['padmyeckue MeTObI pelieHHs] ypaBHEHUI U HepaBeHCTB. [ paduueckre METOAbl perieHus
3aJ1a4 ¢ mapaMeTpamH.

Ucnonp3oBanne rpadukoB (GyHKIHA [JIs HWCCIEIOBAHUS MPOIIECCOB W 3aBUCHUMOCTEH,
KOTOpPBbIE BO3HUKAIOT NIPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIXIIPEIMETOB U PEabHON KHU3HH.

Hayana MaTeMaTH4YeCKOIr0 aHAJIH3A

[TpuMmeHeHrne MPOU3BOAHON K MCCIEAOBaHUIO (YHKIMH HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUI HETPEPHIBHOU(PYHKITUN HA OTPE3KE.

[IpumeHeHue NpOM3BOIHOM JJIsl HAXOXK/ICHUS HAWIYYIlIero pelieHus B MPUKIIAIHbIX3a4a49ax,
JUIS OTIpe/IeTICHHS] CKOPOCTH M YCKOPEHHS Mpoliecca, 3alaHHOro GopMyJioil murpagukom.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IMEpBOOOpa3HbIX. llepBooOpa3Hbie 3eMEHTapHBIX
¢dbynkuwmii. [IpaBriia HaxX0XIEHUS TIEPBOOOPAZHBIX.



Nurterpan. ['eomeTpuyecknii CMbICT UHTETpala. Beunciienne onpeaes€HHOro HHTErpaa mno
¢dopmyne Hetorona—Jleitbnuna.

[IpumeneHue uWHTerpana Uil HaXOXKJIEHUs IUlomianed MiIockux ¢uryp um 006bEMOB
TrE€OMETPUUYECKUX TEN.

[Tpumepsl pemienuit auddepeHunanbHbIX ypaBHeHHH. MaTemaTtuueckoe MOAETUPOBaHUE
peaTbHBIX IPOIECCOB C MOMOUIBIO TU(PEpEeHIINATBHBIX YPAaBHECHHA.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 11 kiiacce oOydaronmiuiics TIONYYUT CICIYIONIUE TMPEIMETHBIE
pe3yabTaThl 1O OTACIBHBIM TeMaM pabodel mporpammbl yueOHOro Kypca «Anrebpa u Havaia
MaTEeMaTHYECKOTO aHAITN3a:

Yucna U BHIYUCICHUS:

CcBOOOJIHO ONEPUPOBATh NMOHATUAMU: HATYPaJIbHOE U LIEJI0€ YNCII0, MHOXKECTBAHATYPAJIbHbIX
U LIEJBIX YMCEJl, UCIO0JIb30BaTh MpU3HaKkKU AenuMoctd 1enblx yucesn, HOJQu HOK nHarypanpHbIX
qucesl 71 peLICHMs 3a/1a4, IPUMEHATh AIrOpUT™M EBKINa;

CBOOOJHO OIEPUPOBATh NOHATUEM OCTAaTKA MO MOJYJIIO, 3allMChIBaTh HAaTypajIbHbICUUCIIA B
Pa3IMYHBIX NO3ULMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OIEPUPOBATh IMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucen, MPeICTaBIATh KOMIUIEKCHbIE YUClia B alreOpanyeckoidl M TPUTOHOMETPUYECKOil (opme,
BBIIIOJHATH apu(PMETHYECKUE OIIEpallM ¢ HUMU U U300pakaTh Ha KOOPAWHATHON MIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO ONIEPUPOBATH OHATUSMU: UPPAIIMOHATBHbIE, TOKa3aTENbHbIE U ToTapupMUUecKue
HCPAaBCHCTBA, HAXOAUTh UX PCHICHUA C TIOMOIIBIO PABHOCHUJIBHBIX IIEPEXOJ0B;

OCYIIECTBIISITH OTOOP KOPHEH MPU pElIEHUH TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOZHO ONEpPUPOBaTH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh

Heo0XouMbIe (HOPMYIIBI JJIsi PELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSAMHU: CHCTEMA M COBOKYNHOCTh YpPaBHEHHH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS CUCTEMBI U COBOKYITHOCTEU
palluOHAJIBHBIX, HpPPAlUOHAJIbHBIX, IIOKA3aTCIbHBIX U J'IOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ n
HEPABEHCTB;

peuartb pallnOHAJIbHBIC, HppalvOHAJIILHBIC, IIOKa3aTCJIbHBIC, J'IOI‘apI/I(l)MI/I‘IGCKI/IC u
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAIUE MOYJIA U ITAPaMETPBHI;

IPUMEHSTH IpaduyecKkue METO/bl AJIsl PELICHUs] YPaBHEHUI U HEpaBEHCTB, a TakXke3azjad ¢
MapaMeTpamu;

MOJIEJTMPOBATh pealbHbIE CUTYAIMH Ha SI3bIKE alreOphl, COCTABIAThH BHIPAKEHHUS, ypaBHEHHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 33Ja4d, MCCIECI0BaTh IIOCTPOEHHBIE MOJEIU C
MCIOJIb30BaHUEM armmapara anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIN Pe3yIbTaT.

DOYyHKUUH U TPaQUKH:
CTPOUTH TpapUKH KOMIO3MLIUHU (YHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIENOBaHUA U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;
CTPOUTH TeOMeTpruYecKre 00pa3bl ypaBHEHUIN 1 HEPABEHCTB HAa KOOPAWHATHOM MJIOCKOCTH;
CBOOOJTHO OMEPUPOBATh MOHATUSAMU: TPAQUKHU TPUTOHOMETPUUYECKUX (DYHKIIMN; TPUMEHSATh
GYHKIUH U1l MOJIETHUPOBAHUS U UCCIIEIOBAHUSI PEATIbHBIX ITPOLIECCOB.

Havyana maTemaTH4ecKoro anajamusa:
HCIT0JIB30BATh IMMPOMU3BOJHYIO IJId UCCICAOBAHNA Cb}IHKHI/II/I Ha MOHOTOHHOCTB U OKCTPEMYMBI;
HAXOJWTh HaWOOJbIIEE W HaWMEHbIee 3HaueHUs (YHKIUU HENpPEepBIBHON HA OTPE3KE;
HCII0JIb30BAaTh IIPONU3BOAHYIO JIIL HaXOXJICHU HaWJIy4d1ero pe€uiCHus B
MPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-DPKOHOMHYECKHUX, 3a7a4ax, JUisl ONpe/IeJICHUusI CKOPOCTU U
YCKOpEHUS TIporiecca, 3aAaHHOT0 GopMyIIoN Uil TpaduKoMm;
CBOOOJTHO OINEPUPOBATH MOHATUSAMH: MEPBOOOpPA3Hasi, ONPEACIEHHBI HHTErpall, HAXOAUTh
nepBooOpa3Hble ANEMEHTapHbIX (GYHKIUH W BBIUHUCIATH HHTErpan 1o ¢opmyne HproToHa—



JleiiOnuma;

HAXOAWTh IJIOMIAIN TIOCKUX PUTYp M 0OBEMBI TEN C ITOMOIIBIO UHTErpaa;

UMETh MPEJCTaBICHHE O MaTEeMaTHYeCKOM MOJCIMPOBAHUM HA TMPUMEPE COCTABJICHUS
g hepeHIMaTbHBIX YPaBHEHUH;

pemath MPHUKIAJAHBIC 33]la4d, B TOM YHCIE COIHAIBLHO-DKOHOMHYECKOTO M (PU3HUYECKOTO
XapakTepa, CpeICTBAMU MaTeMaTHIEeCKOTO aHAITK3A.

TEMATHYECKOE IINTAHUPOBAHUE

Ne Ha3Banue pasaena Koun4yecrBo BocnurareJbHbI KOMIIOHEHT
n/n (Tembl) 4acoB

HccnenoBanue CdopMUpoBaHHOCTH MUPOBO33PEHUS,

1. | byHKIMIA C TTOMOIIBIO 22 COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
MPOU3BOJHOU Pa3BUTHS HAYKU U OOIIIECTBEHHOUN MPAKTUKH,

5 [TepBooOpa3nas u 12 IIOHMMaHHUE MAaTEMATUUECKON HAYKH KaK

" | mHTErpan chepbl 4eITOBEUECKOH AEeSITEIbHOCTH, ITAIOB €&

I'paduxu pa3BUTHS U 3HAYUMOCTH JIJISI PA3BUTHUS
TPUTOHOMETPUIECKUX IUBUJIN3AIINH, OBJIAJICHUE SI36IKOM MaTeMaTHUKHU

3. | byHKIMA. 14 Y MaT€MaTH4YeCKON KyJIbTYpPOU KaK CPEICTBOM
TpHUrOHOMETPUYECKUE IO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh
HEPaBEHCTBA MIPOEKTHYIO U UCCIEN0BATEIbCKYIO
HppanuoHaabHEIe, JIeSITeJIbHOCTh MHAUBUYAJIBHO U B TPYIIIE.
IIOoKa3aTeJIbHBIE U TI'oToBHOCTB K Tpyay, 0OCO3HaHHUEC NCHHOCTHU

4. norapupMUYECKUe 24 TPYIOIIO0UsSI, HHTEPEC K Pa3INYHBIM chepam
HEpaBCHCTBA HpO(i)GCCHOHaHBHOﬁ ACATCIBbHOCTHU, CBA3aHHBIM

5. | KoMIIeKCHBIE YiCTa 10 C MaTeMaTUKOUN U €€ MPUIJIOKEHUSIMH, YMEHHUE

5 HaTypaJbHbIC U LieIbIe 10 COBEpIIIaTh OCO3HAHHBIN BHIOOp Oyaytieit

| upena npoecCuu U peain30BbIBaTh COOCTBEHHBIE

CHCTEMEL ’KU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CITOCOOHOCTH
pALMOHATBHBIX, K MaTeMaTHYeCKOMY OOPa30BaHUIO U §

;| mppanmoraLHEx 12 caM000pa30BaHMIO HA MPOTSKEHUH BCEH

I —— ’KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
¥ OTapH(pMITIecKHX peteHnu HpaKT{/’I'-IGCKI/IX 3a7a4
ypaBHeHuit MaTeMaTU4YEeCKON HallpaBIECHHOCTH.

8. | 3amaum ¢ mapamerpamu 16 OCTEeTUYECKOE OTHOIIEHUE K MUDY, BKITIOHad
ACTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUMN.

IToBTOpEHME, CdhopMupoBaHHOCTh YMEHUS TPUMEHSITh

9. | 0606IeHME, 16 MaTeMaTHYECKHe 3HAaHUS B MHTEpecax

CHCTEMATU3alUs 3HAHUMN 37I0pOBOT0 M 0€30MmacHOro 00pas3a KU3HU,
OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
30POBBIO.
OBUIEE
KOJIMYECTBO 136
YACOB I1O
I[TPOI'PAMME
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PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA «'EOMETPUS»

INOACHUTEJIBHAS 3AITMCKA

['eomeTrpust sBIsSCTCS OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEeIHEro 001ero oopa3oBaHus, Tak
KaK 00ecCIIeYrBaeT BO3MOKHOCTH HU3YUCHUA IUCHUILINH GCTGCTBGHHO-HaquOﬁ HAIIpaBJICHHOCTHU U
IpeZIMETOB TYMaHUTAPHOTO IUKJIA. [[0CKONBKY JIoTHYecKOeMbIuIeHHEe, (POPMHUPYEMOE TIPH H3Y4YEeHHH
00YyYaOIIMMHUCS MOHATHHHBIX OCHOB T€OMETPHH, TIPH JI0KA3aTEIBCTBE TEOPEM U MOCTPOCHUH LIETOYKH
JJOTMYCCKUX YTBep)KI[eHI/Iﬁ npu pCICHUU IrCOMCTPHUYCCKUX 3a1a4, YMCHUC BbIIBUTATh U OIPOBECPIaTh
THIIOTE3bl HEMOCPEACTBEHHO MCIONB3YIOTCS NPH PEUICHUH 3aJad €CTECTBEHHO-HAyYHOro UKJIA, B
YaCTHOCTU (PU3MUYECKUX 3a7a4.

Lenb ocBoeHMs mporpamMmmsl yueOHOro Kypca «I'eomeTpus» Ha yriryOJEHHOM ypOBHE — pa3BUTHE
MHAMBUAYAIbHBIX CIOCOOHOCTEH oOO0yyarommxcs IpU H3YyYEHUM F€OMETPHUM, KaK COCTaBJIAIOIIEH
npeAMeTHOH obOmactn  «MaremaTnka u  HMHpOpPMaTHKa» uepe3 oOecredeHHe BO3MOXKHOCTH
npuoOpeTeHus M WCIOJb30BaHUS Oojiee TIIyOOKMX TIEOMETPHYECKUX 3HAHWH W JCHCTBHI,
cnenu(UYHBIX TEOMETPHUU, M HEOOXOJUMBIX JJISi YCHEIIHOTo MPOo(EeCCHOHATHLHOTO 00pa30BaHMS,
CBSI3aHHOTO C MCITOJIb30BAHUEM MAaTEMaTHKH.

[TpuopureTHBIMU 3a/auaMH Kypca T€OMETPHH Ha YIIIyOIEHHOM YpOBHE, PACIIUPSIONIMMHU U
YCHWJIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacupeHue MpeACTaBICHUsI O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYphl M (OPMHpPOBAHUE
OCO3HAHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOLIIM MUPOM;

(dbopMupOBaHHE TIPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHX
MAaTCMAaTUYCCKUX MOZACIIAX, MO3BOJIAIOIINX OINHWCBIBATL W MU3YydaTb PA3HBIC SABJIICHHA OKPYXAIOMICTO
MUpa, 3HAaHWE TIOHSATHITHOTO armaparta 1o paszaeny «CtepeoMeTpus yaeOHOTro Kypca TeOMEeTpHH;

(dbopMHpOBaHNE YMEHUS BIaJ€Th OCHOBHBIMU MOHATUSAMH O MIPOCTPAHCTBEHHBIX QUTYpax U UX
OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OpMyJ M YMEHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh
TEOpPEMBI 1 HaXOJIUTh HECTaHIAPTHBIE CIIOCOOBI PEIICHHUs 3a/1ay;

dbopMupoBaHHE YMEHHS paclo3HaBaTh Ha YEpTEkKax, MOJEIAX U B PEAIbHOM MHPE
MHOT'OT'PaHHHMKH U TeJla BpallleHUs,, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIH;

¢dbopMHpOBaHHE MOHUMAaHMS BO3MOYKHOCTH aKCHOMATHYECKOI'O MOCTPOSHHS MaTeMAaTUYECKUX
TeopHuil, (opMUpOBaHME MOHMMAHHUS POJM  AKCHMOMATUKU IIPU MPOBEIECHUH PACCYKJICHHIA;

(1)0pMI/IpOBaHI/I€ YMCHUA BJIAACTh METOJAMH NOKA3aTCJIbCTB U AJITOPUTMOB PCIICHNA, YMCHUSA UX
MPUMCHATH, ITPOBOJUTL JOKA3aTCIIbHBIC PACCYKICHHA B XOAC PCHICHUA CTCPCOMETPUUCCKUX 3adad U
3aJa4 ¢ NPAaKTUYECKUM COJIEpKaHHUEM,
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dbopMupoOBaHUE IPEJICTABICHUS 0 HEOOXOANUMOCTH J1I0Ka3aTeIbCTB IPU 000CHOBAHUM MaTeMaTHUYECKHX
YTBEPKACHUM U POJIM AKCMOMATUKU B ITPOBEJICHUU JIETyKTUBHBIX PACCyKICHUI;

pa3BUTHE U  COBEPILICHCTBOBAaHME WHTEIUICKTYaNbHBIX W  TBOPUYECKHUX CIHOCOOHOCTEH
00yyJarouumxcsi, I03HaBaTeIbHON aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUHN, KPUTUYHOCTHU MBILIICHHUS,
MHTEpeca K U3YUEHUIO T€OMETPHH;

(dbopMupoBanue GyHKIIMOHATHHON IPAMOTHOCTH, PEJICBAaHTHON T'€OMETPUU: YMEHUSIPACIIO3HABATh
MPOSIBJICHUSI T€OMETPUUYECKUX MOHATHUN, OOBEKTOB MU 3aKOHOMEPHOCTEHB peaJbHBIX JKU3HEHHBIX
CUTyallUsX W TMpPH M3YYEHUU  JPYruX  y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUSl PEATbHBIX CUTYyalllil, MCCIEIOBAaHUS MOCTPOCHHBIX MOJENEH,
MHTEPIIPETALMU [TOJYYCHHBIX PE3YJIbTATOB.

OCHOBHBIMHU  COJIEpXATEIbHBIMM JIMHUAMH y4ueOHOro kypca «l'eomerpusi» B 11 «kiacce
apisatores:  «[IpsiMple M MIIOCKOCTH B MPOCTPAHCTBEY,

«MHororpannukn», «Tena BpameHus», «BeKTopsl U KOOpPAWHATHI B MPOCTPAHCTBEY,
«JIBUKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe B PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH TMOHITHIMIY,
PEJICBAaHTHBIX TEOMETPUU Ha YriayOiIEHHOM ypoBHe oOydeHmst B 11 Kilacce, OTHOCHTCS KO BCEM
COJIeprKaTeIbHBIM JIMHUAM y4eOHOT0 Kypca, a pOpMUPOBAHUE JIOTHUECKUX YMEHUH pacipenenseTcs He
TOJIBKO MO COAEpKATEeIbHBIM JIMHHUSIM, HO M 1o Togam oOydenusa. ConepikaHue oOpa30BaHHUA,
COOTBETCTBYIOILIEE IPEIMETHBIM pe3yJibTaTaM OCBOEHHUS HacTosuledl paboyeil mnporpammsl,
CTPYKTYpPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIMITHAILHBIM BOIIPOCAM
oOydaromuecss  oOpaliaquch  HEOJHOKPAaTHO. DJTO  MO3BOJIAET  OpPraHU30BaTh  OBJIAJICHUE
TCOMETPHUSCKUMHU TIOHSATUSMHU U HABBIKAMHU IOCJICJIOBATEIILHO M TIOCTYNATEIbHO, ¢ COOJIFOJICHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY TI'€OMETPUYECKHUX
MIPEJICTaBICHU 00YyJarOIIUXCs, pacIIupsis U yriiyounss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBS3U.

[Tepexon kK U3y4eHHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus ans  auddepeHnuandu  OOy4eHHSs, TOCTPOCHHUS  WHIWBHUIYATbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEYUTh YIIyOIEHHOE H3y4YEeHHE T€OMETPUHUKAK COCTABISAIOIICH
yaeOHoro nmpenMera «MaTeMaTHKa,

MOATOTOBUTH 00YYAIOIINXCSI K MTPOIOJIKEHHUIO U3YUEHHUSI MAaTEMaTHKHU ¢ y4€TOM BbIOOpa Oymyiiein
npodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY OOIMMH MTPO(ECCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHOro kypca «l'eomerpusi» Ha yriyOJIeHHOM ypOBHE OTBOJUTCS
B 11 xmacce — 102 waca (3 yaca B HeaelmO).
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COJAEPKAHUE OBYYEHUA

Tesa Bpamenust

Ilonarus: MUIMHAPHUYICCKAA ITOBEPXHOCTh, KOHUYCCKAA IMMIOBECPXHOCTD, C(i)epI/I‘-IeCKaSIHOBerHOCTL,
oOpa3zyrone noBepxHoctei. Tema BpalueHus: HWIMHAP, KOHYC, YCeU€HHBIH KOHYC, cdepa, miap.
B3aumHoe pacnonoxxeHue chepbl M IUIOCKOCTH, KacarelbHas IIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpallleHHs Ha IIocKocTH. PazBépTramumiaapa u konyca. CuMMeTpust chepsl U mapa.

O06BvéMm. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajuienenuneaa u cieaAcTBus u3 He€. O0BEM NPSIMOI M HAKIIOHHOW MPU3MBIL, IIMJIHMHIPA, TUPAMUAIBI 1
KoHyca. O0bEM 11apa U IapoOBOT0 CETMEHTA.

KomOunaruu ten BpalleHHs ¥ MHOTOTPAaHHUKOB. [Ipu3ma, BnmcaHHas B LWJIMHIp, ONHCAHHAs
okoyo nwmnapa. [lepeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapau cdepsl MIOCKOCTHIO.
[TonsiTE MHOTOTPaHHUKA, OMMCAHHOTO OKOJIO Cdepsl, Chepsl, BIUCAHHONW B MHOTOTPAaHHHUK WU TEJIO
BpAILLEHHUS.

[Tnomane MOBEPXHOCTH NWIMHAPA, KOHyca, Iwom@ans chepsl u e€ yacreir. [logoOue B
npoctpancTBe. OTHoIIeHHEe 00bEMOB, TUIONIACH MOBEPXHOCTEH Mon00HBIX ¢uryp. IIpeodbpasoBanue
nojo0usi, roMoTeTHs. PemieHuWe 3agad  Ha IUIOCKOCTHC MCIOJIBb30BAaHUEM CTEPEOMETPUICCKUX
METO/IOB.

[TocTpoeHue ceyeHMiI MHOTOTPAaHHUKOB M TEJ BPAILCHUS: CEUCHHS LWIMHAPA (apajulelnbHO U
HEePICHAMKYJIIPHO OCH), CEYCHHUS KOHYyCca (IIapajuieIbHOE OCHOBAHUIO MIIPOXOJSIICE Yepe3 BEpIInHY),
CEUYCHHS Iapa, METOABI TIOCTPOSHHS CEUSHHMH: METOJ| CJIEIOB, METOJl BHYTPEHHEIO MPOCKTUPOBAHUS,
METOJI IEPEHOCa CEKYIIEH TMTOCKOCTH.

BexkTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

BexTtopel B mpocrtpancTBe. Omepaluu HaJl BEKTOpamMH. BekTopHOe YMHOXXEHHE BEKTOPOB.
CBolicTBa BEKTOpHOro yMHOXeHMs. [IpsAmMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. Paznosxenue Bekropa 1o 06azucy. KoopanHaTHO-BEKTOPHBINA METOA IIPU PELLICHUU
TEOMETPUUYECKUX 3ajau.

J{BH2KEeHHS B IPOCTPAHCTBE

JBxenus mpoctpanctBa. OToOpaxkeHus. J[Bwkenust u paBeHCTBO ¢uryp. OOmue cBOiCTBa
NBWDKEHUH. Buabl ABMKEHUWI: mNapamieNbHbld TNEpeHoC, LEeHTpajbHas CHUMMETpPHUS, 3epKajbHas
CUMMETpUS, TOBOPOT BOKpYT npsiMoi. [IpeoOpazoBanus nonodus. [psmas u cepa Ditnepa.

HPEIMETHBIE PE3YJIBTATBI

K xoniy 11 kaacca oOydJaroniuiicss Hay4IuTCs:

CBOOOJTHO OTIEPUPOBATH TOHATUSIMU, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUUECKOUU
cheprueckoil MOBEPXHOCTIMU, OOBICHITH CIIOCOOBI MOTYYECHHUS;

OTIepHPOBATH OHATHUSMU, CBSI3aHHBIMU C TEIAMU BPAIlIEHUs: IUIHHIPOM, KOHYCcOoM,chepoii u
1apom;

pacmo3HaBaTh Tesa BpamieHus (IIIMHIP, KOHYC, chepa U Map) U 00bICHATHCIOCOObI
MOJTyYEHUS TEJI BPAIICHNS,

KJIaCCU(PUIIUPOBATH B3aUMHOE PACTIONIOKEHUE C(hephl U MITOCKOCTH;

BBIYUCTIATh BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeN BpalleHus, 0O0BEMBI M IUIOLIAAN
MOBEPXHOCTEH MHOTOTPAHHMKOB M TN BpAIICHHs, T€OMETPUUYECKUX TeJIC IpUMEHEeHHEM (HopMyT,

CBOOOMHO OMEpUPOBATh MOHATHSAMH, CBSI3aHHBIMU C KOMOMHAIUSAMH TeJ BpAIICHHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIUCAHHBIN B cepy U OMMCAaHHBIN 0KOJI0 chephl, chepa, BucaHHas
B MHOTOTPAHHUK WJIU TEJIO BPAIlICHMUS;

BBIYUCIISITH COOTHONICHHSI MEXTY TUTOIIAASIMHU TTOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX TEIT;

n300paxkaTh W3y4aeMble (DUTYPBI, BBIMONHATH (BBIHOCHBIE) TIOCKHE YEPTEXH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJ BPAIICHNUS,

W3BJIEKATb, MHTEPHPETUPOBATH u peoOpa3OBEIBATh UH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPAX, IPEACTABICHHYIO Ha YepTekaxX U PUCYHKAX;

CBOOOJHO ONEpUPOBATH TMOHITHEM BEKTOpP B MPOCTPAHCTBE;
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BBIITOJIHATH OIEPAaLlMH HAJl BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

pelmars reOMETPUYECKHE 3alladyd Ha BBIUUCICHHME YIVIOB MEXIY IPSIMBIMU U IIOCKOCTSMH,
BBIYMCIICHHE PACCTOSAHMM OT TOYKH N0 IUIOCKOCTH, B IL€JIOM, HAa IIPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA IIPU PELICHUY;

CBOOO/IHO ONIEPUPOBATh NOHITUSIMHU, CB3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIKCHU;

BBINOJIHATh W300pa’k€HUs] MHOIOI'PAaHHMKOM M TeJ BpALlEHUs NPH Napajljie]bHOM IepeHoce,
[EHTPAIbHOW CHMMETPUH, 3epKATBHON CUMMETPHH, TIPH ITOBOPOTE BOKPYT MPSIMOH, MPeoOpazoBaHUs
MO00HS;

CTPOUTb CEYEHMsS] MHOTOIPDAHHUKOB M TEJ BpAlllEHUS: CEYEHUs IWIMHApA (HapaielabHO U
NEPIEHINKYJIIPHO OCH), CeUEHHs KOHYyca (IapajieIbHOe OCHOBAHUIO UIIPOXOJIAIIEE Yepe3 BEPLIMHY),
Ce4yeHus 1apa;

UCIIOJIb30BAaTh  METOJbl IIOCTPOCHHUS CEYEHHUH: METOJ  CIEIO0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIEH INIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKNE YTBEPKICHUS;

MIPUMEHSTh FeOMeTpUUecKUe (PaKThI ISl pEIICHUs CTEPEOMETPUUECKUX 3a/1a4, ITPEIOIararomx
HECKOJIbKO IIaroB PpEIIEeHUs, €CIM YCIOBHsS NPUMEHEHUs 33/1aHbIB IBHOW U HESIBHOM (dopMme;

pemate 3ajayd  Ha  J0Ka3aTeJbCTBO MAaTEMATUYECKUX OTHOIIEHUH W HaXOXACHHE
r€OMETPUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN
CTEPEOMETPUYECKUX 3314,

IIPUMEHSTh IOJY4YEHHbIE 3HAHMS HA IPAKTUKE: CPAaBHUBATh, AHAIM3UPOBAaTh U OLICHUBATH
peanbHble CHUTyalud, IPUMEHATh HW3YYEHHBIE IIOHATHs, TEOPEMBI, CBOMCTBAB IIPOLIECCE IIOMCKA
peleHuss MaTeMaTHuecKu c(HOpMyJIUPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh pealibHble CUTYallMH Ha
A3BIKE T€OMETPHUH, UCCIEN0BATh IOCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM I€OMETPUUECKUX ITOHATUN U
TEeopeM, amnmapata anreOpbl, pemaTh MpPaKTHUYECKUe 3aJa4yM, CBA3aHHBIE C HaXOXKICHUEM
F€OMETPUYECKUX BEIUYMH;

UMETh MpE/CTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTaBHOM dYacTu
¢dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

PaGouast nporpamma | Marematuka. 11-10 u 11-:

Ne
o/ Haspanue KonuyecrBo .
pasneJia (TeMbl) 4ACOR Bocnurare/ibHbIH KOMIIOHEHT
CdopmupoBaHHOCTE MUPOBO33pEHUS,

1. | AHAIHTHYECKAS FCOMETPHS 15 COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKH U

5 [TosTOpenue, 0600MmEHNE 1 15 00IIIeCTBEHHON MTPAKTUKH, TOHUMaHHE

© | cucremaTH3aLKs 3HAHUH MaTeMaTHYeCKOM HayKH Kak chepbl
YeJI0BEYECKON JAeSITeNIbHOCTH, ITANOB €&

3. | O0ObéM MHOTOrpaHHHKA 17 Pa3sBUTHSA U 3HAYUMOCTH JIJIsl Pa3BUTHS
UBUJIM3AIIH, OBJa/ICHUE SI3bIKOM
MaTeMaTHUKU 1 MaTeMaTUYEeCKOM

4. | Tena Bpamenus 24 .

KyJIbTYPOH KakK CpeICTBOM MO3HAHUS
MHpa, TOTOBHOCTH OCYIIECTBIISTh
[Inomany noBEpXHOCTH U
5. N 9 IPOEKTHYIO M UCCIIE0BATENILCKYIO
00BEMBI KPYTJIBIX TET
JeSITeIbHOCTh WHANBUYAIBHO U B
rpymme.

6. | Apwkenns 5 ['oToBHOCTB K Tpyay, OCO3HaAHUE
LEHHOCTHU TPYAOIIO0US, HUHTEPEC K
pa3nu4HBIM cdepaM npodhecCHOHATHLHOMI
JeSITEIbHOCTH, CBS3aHHBIM C
MaTeMaTHKOU U €€ PUII0KESHUSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuiel mpodeccuu u peaan30BhIBATH

; [losropenue, 0bobuenne 1 17 COOCTBEHHBIE KU3HEHHBIE UIAHBI,

- | cHCTEeMaTH3aINs SHAHUH FOTOBHOCTH U CIIOCOOHOCTD K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCel
KHU3HH, TOTOBHOCTb K aKTUBHOMY
YUYaCTHIO B PEICHUN TPAKTUIECKUX
3aJa4 MaTeMaTHYECKOW HalpaBIeHHOCTH.

OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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PABOYASA ITPOT'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHAS 3AITMCKA

VYueOublil Kypc «BeposITHOCTD U CTaTUCTHKA» YTIITyOJIEHHOTO YPOBHS SBISETCS MPOJIOJDKCHUEM H
pa3sBUTHEM OJHOMMEHHOTO Y4eOHOTr0 Kypca yriayOJEHHOTO YpOBHS Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBanus. Y4eOHBI Kypc mpenHasHauyeH A GOpMUPOBAHHS Y 00yUYaIOMIUXCSI CTATUCTUYECKON
KyJbTYpbl M INOHMMAHHS pOJIM TEOPUU BEPOSITHOCTEM KaK MaTeMaTH4YE€CKOIO0 HHCTPYMEHTa MJs
W3YYCHHS CIyYalHBIX COOBITHH, BEIMYMH W TporeccoB. [Ipu wum3ydeHum Kypca oOoramarorcs
IpEeACTaBICHUs 00YUarOIUXCs O METOIaX UCCIEI0BaHUs U3MEHUMBOIO MUPa, Pa3BUBAETCS IOHUMAHUE
3HAYMMOCTH H OOUIHOCTH MaTeMaTHYECKUX METOJ0B IIO3HAHUSA KaK HEOThEMJIEMOM 4acTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKpeIyIeHUe 3HaHUM, OJYyYEHHbIX IPU U3yUYEeHUH
Kypca Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHus, U Ha pa3BUTUE NPEJCTABICHUN O CilydallHBIX
BEJIMYMHAX U B3aUMOCBS35X MEX/y HUIMH Ha Ba)KHBIX IPUMEPaX, CHOXKETbl KOTOPBIX IOYEPIHYTHI U3
OKpy’Karouiero mupa. B pesynprare y 00ydaromuxcsi JOJDKHO cOPMHUPOBATHCS MPEICTABICHHUE O
HauOosiee ynoTpeOUTENbHBIX U OOLIMX MaTeMaTHMYECKUX MOJEINAX, HUCHOJIb3YEeMbIX MJIS OIUCAHUSA
AQHTPOIIOMETPUUECKUX M JeMOrpaMuecKux BEIUYHUH, ITOTPEIIHOCTEH B Pa3IMYHbIE POAAU3MEPEHHUSX,
JUINTEJIBHOCTU 0€30TKa3HOM paboThl TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U
Ipo1eccoB B oOuiecTBe. YueOHbIH Kypc sBiseTcs: 0a30il 11 0CBOEHHS BEPOSITHOCTHO-CTATUCTHUECKUX
METO/OB, HEOOXOIMUMBIX CHEIHAINCTaM HE TOJBKO HMHXCHEPHBIX CIEMUATBFHOCTEH, HO TaKxke
COLIMAJIBHBIX U TICUXOJOTUYECKHUX, [TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIbHOU
Mepe UCTOJb3YIOT anmapar aHajin3a 00JIbIINX JaHHBIX. [leHTpaabHyI0 YacTh yueOHOro Kypca 3aHUMAeT
o0cyXxaeHrue 3akoHa OONBIIMX YHCEeT — (YHIAMEHTAJIBbHOTO 3aKOHA MPUPOABI, HMEIOIIEro
MaTeMaTH4YeCcKyIo (hopMaIu3aluio.

B coorBercTBUM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTb M CTATUCTHKA» HA YIITyOIEHHOM YPOBHE BbII€JICHBI OCHOBHBIE COJIEpKATEbHbIC TMHUU:
«CrnyyaiiHble cOOBITUS U BEpOATHOCTU» U «CiryyaliHble BETUYHUHBI M 3aKOH OOJIBILIUX YHCEI.

[ToMHMMO OCHOBHBIX JIMHUU B YY€OHBIH KypC BKJIIOYEHBI 3JIEMEHTBI TEOPUH I'padoB U TEOPUU
MHOXECTB, HEOOXOAMMBIE Ul TOJHOLIEHHOTO OCBOEHHUS MaTepualla JaHHOro ydeOHOro Kypca M
CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Conepxanne nuHMHM «CiydaiiHble COOBITHSI M BEPOSTHOCTH»  CIIY’)KUT ~ OCHOBOM  JUIs
(dbopMHpOBaHUs NPEACTABICHUNH O paclpelesIeHUN BEpOSTHOCTEH MEXAYy 3HAUYEHUSMH CIy4dalHBIX
BEIMYMH. BakHYI0 4acTh B 3TOHM COAEPKATENIBHOM JIMHUM 3aHMMAET U3YUYEHHE T'€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeesieHNi U 3HAKOMCTBOC MX HETPEPhIBHBIMHU aHAJIOTaMHU — MOKa3aTeIbHbIM U
HOPMAaJIbHBIM pacIpe/leIeHUSIMH.
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Tembl, CBSI3aHHBIE C HENPEPBIBHBIMHM CIIyYallHBIMM BEIMYMHAMM U PACIPEICICHUSIMU,
aKLEHTUPYIOT BHUMaHNE 00YyYaroIIUXCs Ha OMMCAHUH M U3YUYEHUU CITyYalHBIX SBJICHUH C TOMOIIBIO
HenpepblBHBIX (GyHKIUHA. OCHOBHOE BHHMMAaHHE YAENSETCS IO0Ka3aTeIbHOMY M HOPMaJbHOMY
pacrpeneeHusIM.

B yueOHOM Kypce mpeaycMaTpUBaeTcsi O3HAKOMHUTEIbHOE M3YyYEHHE CBS3H MEXIY
CIIy4aliHBIMHM BEJIMYMHAMU U OMMCAHUE ATON CBSI3U C MOMOIIBI0 KO3PPUIIHMEHTa KOPPEISALUU U €ro
BBIOOPOYHOIO aHaIora. JTH JIEMEHTHI COJIEP KaHUsI Pa3BUBAIOT TEMY
«/Inarpammbl paccenBaHus», U3yUYEHHYIO HAa yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi, 1 BO MHOTOM
OMUPAIOTCS HA CBEACHUS U3 KYpCOB aJIreOpbl U TEOMETPUH.

Emé onuu s5eMeHT coaepkaHus, KOTOPBIM NMPEIIaracTcss Ha 03HAKOMUTEIIBHOM YPOBHE —
IIOCJIICAOBATCIIbHOCTD CJIy‘-IElfIHBIX HE3aBUCHUMbIX COGBITI/If/'I, HaCcTylnaromux B CAMHUIY BPCMCHHU.
O3HaKOMJICHHE C PACIIPEICTICHIEM BEPOSTHOCTEH KOJTMYECTBA TAKUX COOBITUI HOCHUT Pa3BUBAIOIIHIA
XapakTep U SABISACTCS aKTYaJIbHBIM JUIs OyAyIIuX aOUTYpHEHTOB, TOCTYMAIOIIUX HA  y4eOHbIe
CIICHHUAJIBHOCTH, CBA3aHHBIC C O6H1€CTB€HHI)IMI/I HayKaMu, TICUXOIOTHEH 1 YHOpaBJICHUCM.

Ha wusyuenune yueOHOro Kypca «BepoSTHOCTH M CTaTUCTHMKa» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs B 11 knacce —34 vaca (1 yac B Hezeno).

COJAEPKXAHUE OBYYEHUA

CoBMecTHOE pacpeesIeHHE BYX CIly4aiiHbIX Bean4yuH. He3aBucumble Cily4aliHbIEBEIINYMHBI.

MaremaTtnueckoe oxuJaHue cydaiHOM BennunHsl (pacnpenenenus). [Ipumeps! npuMeHeHus
MaTEeMaTHYeCKOro OXKMJaHus (CTpaxoBaHue, joTrepes). MaremaTuueckoe oOXujaaHue OuHapHOM
CIIy4alHOM BeJIMYUHBL. MaTemMaTH4ecKoe 0’KMIaHUE CYMMBI CIIy4aiiHbIX BEITMYMH. MaTemaTudyeckoe
O’KHJIaHUE T€OMETPUUECKOT0 U OMHOMHAIIBHOTOPACIIPEACIICHUM.

Jucnepcus u cTaHIapTHOE OTKJIOHEHHE Cy4yailHOW BEITMYMHBI (pacnpesenenus). Jucnepcus
OMHApHOM ciTy4yailHON BelMUnHbl. MaTeMaThuueckoe 0KHM1aHue MPOU3BEIECHUS U JUCTIEPCUSl CYMMBbI
HE3aBHCHUMBIX CIIy4alHbIX BEJWYUH. JlUcriepcus U CTaHJapTHOE OTKJIOHEHHE OWHOMHAIbHOTO
pacnpeneneHus. /lucnepcus ¥ CTaHAAPTHOE OTKIOHEHHE F€OMETPUUYECKOTO PACIIPECIICHMUS.

HepasenctBo Ueonimera. Teopema UebniméBa. Teopema bepHyu. 3aKoHOOIBIIMX YUCEN.
Bri6opounslii MeTon uccinenoBanuil. Beibopounbie xapakTepucTuku. OlLIEHHBAaHHWE BEPOSITHOCTH
cOOBITHA TIO BHIOOPOYHBIM JaHHBIM. IIpoBepka mpocTeIIuX runoTe3 ¢ MOMOIIBIO HM3YYEHHBIX
pacrpeneieHun.

HemnpepsiBHble caydalible BenuyuHbl. [Ipumepbl. @DyHKIUA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHus. PaBHOMepHOe paclpeneilceHHMe W €ro CBOMCTBA. 3ajadyd, IPUBOJAIINE K
IIOKAa3aTEIbHOMY PACIIPEEICHUI0. 3a1aut, IPUBOIALIME K HOpMalIbHOMYpacIpeaeiacHuo. OyHKIus
IUIOTHOCTH BEPOSITHOCTH IOKa3aTeIbHOIO pachpeneiaeHus, (yHKIHsS IUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO pactpeneneHns. OyHKINs INIOTHOCTUU CBOMCTBA HOPMAIIBHOTO PACIIPEEICHUS.

[TocnenoBaTenbHOCTh  OAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3agaud, MNPUBOASAIIME K
pacnpenenenuro [lyaccona.

KoBapuanus qByx cinydaiiHbeix BenuduH. Koagduiment nuneitnoit koppensiuun. CoBMecTHbIE
HaOJI0ACHUS IBYX BeJIMYMH. Bo100pOouHBIi K03 GUIHEHT Koppensiun. Pasnuune Mex 1y THHEHHOM
CBA3BIO U IPUYHUHHO-CIIEACTBEHHOU CBA3bI0. JIMHENHas perpeccus, METOl HAUMEHBIINX KBaIpaToOB.

HNPEIMETHBIE PE3YJIbTATDBI

K xoniy 11 kiaacca oOy4Jaroniuiicss HAy9IuTCs:

ONEpUPOBaTh TMOHATHUSAMH: COBMECTHOE pACIpEICIICHHE [IBYX CIIyYalHbIX BEJIMYUH,
MCIOJIb30BaTh TAOJIUIly COBMECTHOTO PACHpENENICHUs ABYX CIy4YailHBIX BETUYHH JJIS BHIICTICHUS
pacrnpeeneHus Kaxa01 BeIMYMHBI, ONPEACIICHNUS] HE3aBUCUMOCTU CITyYalHbIX BEJIMYUH;

CBOOOZHO OMEPUPOBATh MOHITHEM MATEMATUYECKOTO OXXKHUIAHUS CIyYalHOW BEITHYUHBI
(pactipenenenusi), MPUMEHSATH CBOWCTBA MATEMAaTHMUYECKOTO  OXKWJAHUA MPU PELICHUU 3ajiad,



BBIUHCIISATH MATEMAaTUYECKOE 0KHIaHne OMHOMUAIBHOTO U T€OMETPUYECKOTO paclpeiesieHU ;

CBOOOZHO OINEpPUPOBaTh MOHATHUSAMHU: JUCHEPCHUS, CTAHJAPTHOE OTKJIOHEHHE CIydyailHOU
BEJIMYMHBI, IPUMEHSTh CBOMCTBA AUCIIEPCUH CITyYalHON BEIMYMHBI (pacipeesieHus) Mpyu pelieHuu
3aJla4, BBIUUCIISTh JUCHEPCUI0 U CTaHJAPTHOE OTKIOHEHUE M€OMETPUYECKOro U OMHOMHUAIBHOTO
pacrpeieIeHU;

BBIUKCIISTH BHIOOPOYHBIE XapaKTEPUCTUKHU IO TaHHOM BEIOOPKE U OLIEHUBAThH XapaKTePUCTUKU
reHepalbHON COBOKYITHOCTH JIaHHBIX IO BEIOOPOYHBIM XapakTepucTukaM. OIleHUBaTh BEPOSITHOCTH
COOBITUHA U TPOBEPATHh NPOCTEHIINE CTATUCTUUYECKHE THUIOTE3bl, IMOJb3YACh HU3YYEHHBIMU
pacnpeesIeHUsIMHU.

TEMATHNYECKOE INTAHUPOBAHUE

Ne Ha3Banue pa3nesa (Tembl) KoaunuecTBo BocnurareabHblii KOMIIOHEHT
n/n 4acoB
1. | 3akoH OOJBIINX YHCEI 5 CdhopmMHupoBaHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U OOIIECTBEHHOUW MPaKTHKH,
2. | DnemenTsr 6 MMOHUMaHHUE MAaTEMATHUECKON HAayKH
MATEeMATHYECKO Kak cepbl YeIT0BEUECKON
CTATHCTUKH NEeSITEIbHOCTH, 3TANOB €€ pa3BUTHUS
Y 3HAYUMOCTH ISl Pa3BUTHUS
> WBWJIN3AIIMH, OBJIAJICHUE SI3BIKOM
3. | HenpepriBHBIE cydaifHbIC 4 1 T, a 9
MaTeMaTUKH U MaTeMaTHYeCKOU
BEJIMIUHBI -
KyJIbTYpPOU KaK CPEACTBOM
(pactipenenenus), YIARTYP pel
MO3HAHUS MUPA, TOTOBHOCTh
MOKa3aTeIbHOE U
OCYIIECTBIISITh IPOEKTHYIO U
HOpMaJIbHOE
HCCIEN0BATENbCKYIO JIESTENBHOCTD
pacripeneneHus
WHJIUBHUIYATBHO U B TPYIIIIC.
4. | Pacnpenenenue [lyaccona 2 Y py
['OTOBHOCTH K Tpyly, OCO3HAHUE
IIEHHOCTH TPYJIOJIFO0US, MHTEPEC K
pa3u4HBIM chepam
npodeccuoHaNbHOM AeATeIbHOCTH,
5. | Caasb MexTy CIlyJaliHbIMHU 6 CBSI3aHHBIM C MAaTEMaTHKOMN U €&
BEIHHMHAMA NPUIIOKEHUAMH, YMEHHE COBEPIIATE
OCO3HaHHBIN BBIOOp OyAyIIeit
mpodeCCuu U peaTn30BbIBaTh
6. | O6oOIeHue u 11 COOCTBEHHBIE ’KU3HCHHBIC IJIaHEI,
cHUCTeMaTH3aIus 3HaHUH TOTOBHOCTH U CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHUIO U
camM000pa30BaHUIO Ha MTPOTSHKEHUHU
BCCH JKU3HH, TOTOBHOCTH K
aKTUBHOMY yYaCTHIO B PEIICHUH
MPAKTUYECKUX 33724
MaTeMaTH4YECKON HaNpaBICHHOCTH.
OBIIEE KOJIMYECTBO
YACOBIIO 34
[MPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS OBYYAIOIIIUXCA

Ne

Haszsanue

1

Kosnmor B.B., Hukutun A.A., benonocoB B.C. um ap. Maremartuka: amrebpa u Havana
MaTEeMaTHYeCKOro aHaiu3a, TreoMmeTpus: ydeOHuMK mana 11 kjacca o0ieoOpa3oBaTenbHBIX
opranu3anuii. ba3oelil u yriy6nénnslii yposau noa pea. B.B. Kosnosa u A.A. Hukutuna. — M.:
000 «Pycckoe cioBo — yueOHuk», 2015. — 400 c. — (MHHOBaIIMOHHAS IIKOJIA).

2 | [Toropenos A.B. I'eomerpust 10-11 kmaccel. YueOHUK 11 0011€00pa30BaTEIBHBIX YUPEIKICHHIA.
ba30BbIil 1 MpodUITLHBIN YPOBHHU.

3 | YueOHuk kK Kypcy BeposTHOCTb M cTaTUCTHKA

4 | Marematuka-11: yueOHUK K KypCy JEKIHIA IO MaTEeMaTHKE JUIsl OTHOTOIMYHOTO 1oToka / M.b.
Jlsmynos; CYHII HI'Y; — HoBocubupck: UITIL HI'Y, 2019 — 264 c.

5 | JIamynoB U. b. CO0pHUK SK3aMEHAIIMOHHBIX 33J1a4 110 MaTeMaTHKe I OJTHOTOJJUYHOTO TIOTOKA
CVYHII HI'Y: npaktukym. 3-e u3n., ucnp. u gomn. — HoBocubupck, I HI'Y, 2021. — 48 ¢

6 | Huxutun A. A., Muxees 0. B., Jlsnynos 1.b. BapuanTs! BeimyckHbix 5k3amMeHoB CYHI] HI'Y mo

matematuke 1991 — 2022 rr.: yue6. mocobue. 3-e uza. uctp. u non. — HoBocubupck, UL HI'Y,
2022. - 152 c.

METOANMYECKHUE MATEPUAJIBI JUIS TIPEITIOJABATEJIA

HasBanue

benonocos B. C., ®okun M. B. 3aiaun BcTynuTeNnbHBIX 3K3aMEHOB 110 Marematuke B HI'Y.
HoBocubupck, Cubupckoe yHuBepcUTETCKOE 31-B0, 2007.

2 | bontsuckuii B.I'., Cunopos 10.B., lllaOynun M.U. Jlexiuu u 3agaun o 3iaeMeHTapHOU
Marematuke. M.:Anbda, 1994, M.:Hayka 1974.

3 | JIamynoB U. b. BapuaHTb! BbIycKHBIX 3K3aMeHOB 1o Matematuke CYHI[ HI'Y 3a 2018 roa: yueO.
nocobue. — Hopocubupck, NI HI'Y, 2018. — 49 c.

4 | JIanynoB . b. BapuanTsl BeITycKHBIX 9K3aMeHOB o MmatemaTrke CYHI[ HI'Y 3a 2019 roa: meto.
nocobue. — Hopocubupck, NI HI'Y, 2019. — 52 c.

5 | JIanynoB U. b. BapuanTsl BbImycKHBIX 3k3amMeHOB 1o Matematuke CYHI] HI'Y 3a 2020 roa: meron.
nocobue. — Hopocubupck, NI HI'Y, 2020. — 76 c.

6 | JlanynoB U. b. Bapuantsl koHKypcHbIX 3a1a4 no matematuke CYHI[ HI'Y 3a 2021 rox: meron.
nocobue. — Hopocubupck, NI HI'Y, 2021. — 60 c.

7 | JIanynos U. b., Tpenakosa C. b. Bapnantsl koHKypcHBIX 3a7a4 o marematuke CYHI[ HI'Y 3a
2022 roa: metof. nocodue. — Hosocubupcek, I HI'Y, 2022. — 72 c.

8 | JlsmmynoB U. b., BeikoBckux A. M., CtykaueBa M. B. BapuaHTbl KOHKYPCHBIX 3a/1a4 IO MAaTeMaTHKE
CYHII HI'Y 3a 2023 roa: metoa. mocodue. — HoBocubupck, UII HI'Y, 2023. — 72 c.

9 | JlanynoB U. b. Moxenu va EI'D mo matemaruke: mero. mocooue. — HoBocuoupcek, UITL HI'Y,
2022. - 76 c.

10 | Cozonenko P. C. 3agaum u Teopemsl 1o miannMeTpun. HoBocnbupcek, M3n-Bo MH-Ta MmaTeMaTiku
CO PAH, 1998.

11 | Hlapeirun U.®. ®@akynbraTuBHBIN Kypc o Mmatemaruke. 10 ki. M., [Tpocsemienue, 1989 — 252 c.

12 | apeirun M.®. @akynpTaTuBHBIA Kype o matemaThke. 11 k1. M., Ilpocsenienne, 1991 — 384 c.

13 | F'oBopos B. M. u 1p. COOpHHUK KOHKYPCHBIX 3a/1a4 [0 MaTeMAaTHKE.

14 | Xyxpo E.W. HenpepsiBHbIE PyHKIMH AEHCTBUTENBLHOTO epeMeHHOro. MeToauueckoe yka3zaHus K
Kypcy Matematuku. HoBocubupcek: HI'Y, 1990.

15 | [TocoOue mo maTemMaTHKe JiJIsl MOCTymarmux B By3sl (moa pea. I'.H. SlkoBieBa)

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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http://www.fipi.ru/ - ®enepaabHbIil HHCTUTYT MEAArOTMYCCKUX U3MEPEHUIA,
http://www.proshkolu.ru/ - BecrutaTsblii mkonbHbIH opTai. Bee mkomsr Poccuu.
http://sdamgia.ru/ - o6pa3oBaTe/bHBINi TOPTA IS TOATOTOBKH K 9K3aMEHaM.
http://www.terver.ru/ - IllkonbHas MaTemaTtruka. CripaBO4HUK;

http://egeigia.ru/ - EI'D u OI'D. UudopmMarmonusiii 00pa3oBaTeabHbIi moprail. [1oaroroska K
IK3aMEHAM.

http://www.school-collection.edu.ru — emuHas KoyieKIus IUPPOBBIX 00Pa30BATEIBHBIX
pecypcos.

http://www.ege.edu.ru/ Eaunsiii ['ocyqapcTBEeHHBIH SK3aMeH

http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHbIN TOPTAI

http://window.edu.ru/ - EauHoe 0KHO AOCTyIIa K 00pa3oBaTeIbHBIM pecypcam



http://www.school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://window.edu.ru/

