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Pabouass mporpamma ydeOHO# mucummiuabl [1J[.01 MartemaTtuka (mipoduabHBIN
ypOBEHb) pa3paboTaHa Ha OCHOBe DenepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEIHHOTO
CTaHJIapTa CpeaHETo MpodecCHOHATBHOTO 00pazoBanus 1o crenuaibHocTu 40.02.01 TIpaso
Y OpraHu3alusl COLHUAIBHOTO O00ecneueHMs, YTBEPXAEHHOTO MpHKa3oM MUHHCTEpCTBA
oOpaszoBanus u Hayku P® ot 12 mas 2014 r. Ne 508, dexepanbHOr0 TOCyAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa CPEeIHEro OoO0mero oOpa3oBaHMUs, YTBEPKACHHOTO MPHUKA30M
MunucrepctBa oOpasoBanus u Hayku P® ot 17 mas 2012 r. Ne 413 (¢ u3sMeHeHUsIMU U
nononHeHusiMu ot 29 nekadbps 2014 r., 31 gexadps 2015 r., 29 urons 2017 r.), npumepHoit
OCHOBHOU 00pa3oBaTeIbHONW IMPOTpaMMBI CPeTHEro oO0Iero o0pa3oBaHHs, OJ0OPEHHOM
penieHreM QenepanbHOTO YIeOHO-METOIMISCKOro 00beIMHEHUS 110 00IIeMy 00pa30BaHUIo,
npoTtokon ot 28uroHst 2016 r. Ne 2/16-3, mpuMepHO# mporpaMmbl 001e00pa30BaTEIbHON
yueOHOM juciuiuinHel  «Marematuka» Ui podeccHOoHaNbHBIX — 00pa30BaTeIbHBIX
OpraHu3anuii, peKoMeHAOBaHHOW  denepanbHbIM  TIOCYAAPCTBEHHBIM  ABTOHOMHBIM
yupexieHueM «denepanbHblii HHCTUTYT pa3BUTUs 00pazoBaHus», 2015 r.

Opranuzanus-pazpadotuuk: [BIIOY MO «CeprnyXOBCKHI KOJIIEIK
Pazpaborumk: baiimakoBa Hanexxma CepreeBna, mnpenonaBarens [BIIOY MO
«CepryXOBCKUU KOJUTEIIHK»
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[MOSACHUTEJIbHAA 3AIINCKA

[Iporpamma  oOmieoOpa3zoBaTebHON — yd4eOHOW  mucuurimHa — «MareMmaTtukay
npenHazHaueHa Juist usydenust MmareMatuku B I'BIIOY MO «CeprnyXxoBCcKHil KOJIIE K.

Copneprxanue nporpammsl «MaTeMaTHKa) HAMPaBICHO Ha JTOCTHIKEHUE CIICAYIOIIUX
Lemnen:

+ obecnieueHre c(OPMUPOBAHHOCTHU TPEICTABICHUI O COMUAIBHBIX, KyIbTYPHBIX U
HCTOPHUYECKUX (PaKTOPaX CTAHOBIICHHSI MATEMATHKH;

+ obOecrieueHue  cHOPMHPOBAHHOCTH  JIOTHYECKOTO,  aTOPHUTMUYECKOTO U
MaTEeMaTHYE€CKOTO MBIIIIJICHHUS;

+ obecneueHre COPMHUPOBAHHOCTH YMEHUH NMPUMEHSTH TMOJIyYEHHBIC 3HAHUS TPU
pelIeHIH Pa3InYHbIX 337134,

+ obOecrieueHne CcHOPMUPOBAHHOCTU TMPEACTABICHUN O MaTeMaTHKe KaK YacTu
00IIeYeIoBeUeCKO KyabTYpPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMHUCHIBATH U
M3ydaTh peasbHbIC IPOIIECCHI U SIBICHUSL.

OBILIASI XAPAKTEPUCTUKA YUYEBHOM JTUCLUATIIMHBI «MATEMATHKA»

Maremaruka siBasieTcsi (PyHIaMEHTaJIbHOM 0011e00pa3oBaTeIbHON TUCIUILINHON CO
CIIOHBIIMMCSI YCTOMYMBBIM COJEpKAHUEM U OOMMMH TpeOOBaHUSIMH K MOATOTOBKE 00Y-
YAOLUXCS.

OO6uue neau u3y4eHus: MaTeMaTHKU TPAJTUIUOHHO PEATU3YIOTCSI B UEThIPEX HAIpaB-
JEHUSX:

1) oO1iee nmpecTaBiIeHUE 00 UACSIX U METOJJaX MAaTEeMAaTHKH;

2) WHTEIJUICKTYaJIbHOE Pa3BUTHE;

3) OBJIaZICHUE HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSIMU Y YMEHUSIMU;
4) BOCIIMTATEIILHOE BO3/ICHCTBHE.

N3yuenne wMaremMatuku Kak mpoduibHONW —00meoOpa3oBaTeIbHOM — yueOHOM
JTUCITUTIIINHBI, YYUTHIBAIONICH crieln(puKy ocBanBaeMbix cryaeHTamu npodeccuit CI1O nmm
crnenuansHocty CIIO, oOecnieunBaercs:

*  BBIOOPOM pa3IMYHBIX MOJXO0JO0B K BBEJICHHIO OCHOBHBIX ITOHSTHII;

* (GOpPMHUPOBAHHEM CHCTEMbI YU€OHBIX 3a/IaHUH, OOecTieunBaromux 3PpPeKTUBHOE
OCYILIECTBIICHIE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

*+ oforamieHueM CHEeKTpa CTHJIeH Yy4eOHOU NesTeIbHOCTH 3a CYET COIJIACOBAHUS C
BEIyLUIUMHU JIEATEIbHOCTHBIMU XapaKTepPUCTUKaMH BbIOpaHHOW mpodeccun / crenu-
AJIIbHOCTH.

[IpodunbHas cocraBifoOmas OTpaxaercs B TpPeOOBaHMSIX K  IMOJArOTOBKE
oOyuaronuxcs B 4acTH:

* 00Ieii CUCTeMbl 3HaHUM: COJIep>KaTeNbHbIEC IPUMEPHI UCTIOIB30BAHUS
MaTeMaTHYeCKHUX UIeH U METOJIOB B MPO(PECCUOHAIBHON AeATeIbHOCTH;

* yYMEHMiIl: pasznuyue B YpOBHE TpPEOOBAaHUNM K CIOKHOCTH MPHUMEHSIEMBIX
aJITOPUTMOB;

* MPAKTUYECKOTO  HCIIOJIb30BAHUA  NPUOOPETEHHBIX 3HAHMM W YMEHHI:
WHIUBUAYAIBHOTO Y4€OHOTO OMbITa B TOCTPOCHUN MAaTeMaTHYECKHX MOJENeH, BBIMOTHEHUN
HCCIIEeIOBATENIbCKUX MPOEKTOB.

Takum oOpaszom, peanu3zanusi coAepKaHusl ydeOHOW AMCHUILIHHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJb TMPOIECCYaTbHBIX XapaKTEPUCTUK Y4eOHOM paboThl, 3aBUCAIIUX OT
npoduiiss MpodecCUOHANBHOTO 00pa30BaHUs, TMOTYYEHHUS OTBITA HCIOJB30BAHUS MaTe-
MaTUKUA B COJIEP)KATEIbHBIX U MPO(ECCHOHANBHO 3HAYMMBIX CUTYallUAX MO CPaBHEHUIO C
(hopManbHO-yPOBHEBBIMH PE3YAbTATUBHBIMH XapaKTEPUCTUKAMH O0yJIESHHUS.

CognepxaHue y4eOHOM TUCIUIUIMHBI pa3paboTaHO B COOTBETCTBHUU C OCHOBHBIMHU
CoJiepKaTeIbHBIMU JIMHUSAMU 00YyUEHUSI MAaTEMaTHKE:

. anreOpanveckasl JTUHHS, BKIIOYAIOIIAasi CHCTEMATH3AIMIO CBEICHUH O YUCIIaX;
M3Y4YeHHE HOBBIX U 0000IEeHHE paHee M3YYCHHBIX Olepanuil (BO3BEICHHWE B CTEIICHb,
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W3BJICUCHUE KOPHS, JIoTapu(pMUPOBAHUE, CUHYC, KOCUHYC, TAHTE€HC, KOTAHTCHC U OOpaTHBIC
K HHM); M3YYCHHE HOBBIX BHJIOB YHCIIOBBIX BBIPOKECHUU W (DOPMYI; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BBIUYUCIUTEIBHOU KYAbTYPbI, PACIIMPEHUE U COBEPILICHCTBOBAHUE
anredpanveckoro ammapara, copMHpPOBAaHHOTO B OCHOBHOM INKOJIE, U €0 MPUMEHEHUE K
PEIICHUI0 MATEMaTUYECKUX U MPUKIIATHBIX 33]1a4;

. TEOPETUKO-PYHKIIMOHAIBbHAS JIMHHS, BKIIOYAIOIIAsS CUCTEMATH3AIMIO U
paciimpeHue CBeACHUNW O (YHKIUSAX, COBEPIICHCTBOBAHUE TpadUUICCKUX YMCHHIA;
3HAKOMCTBO C OCHOBHBIMHU HJCSIMH M METOJaMHU MaTE€MaTH4YeCKOro aHaiu3a B 0ObeMe,
MO3BOJISIIOIIEM ~ HMCCIIEAOBATh  3JEMEHTapHble (QYHKIMM H  pemarh IpocTeimme
reoMeTpuuecKre, PU3NIECKUe U IPYTrue MPUKIAIHbIE 3a/1a4H;

. JUHUS YpaBHEHUW M HEPABEHCTB, OCHOBaHHAs Ha TMOCTPOCHUH U
UCCIIEIOBAaHUM MaTeMaTHYeCKUX MOJIeNel, mepecekamomasics ¢ anredpanyeckoil u
TEOPETUKO-(QYHKIIMOHAIBHON JMHUSMHM W BKIIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHHUE
TeXHUKH anreOpandeckux mpeoOpa3oBaHUi JUid PEIICHUs YypaBHEHHWM, HEPaBEHCTB U
cucteM; (OpPMHUPOBAHHE  CIHOCOOHOCTH  CTPOMTh W HCCIAEAOBATH  MPOCTEHIIHE
MaTeMaTHYeCKHUE MOJCIU TPH PEIICHUd TNPUKIAIHBIX 3a7a4, 3a7ad U3 CMEXHBIX U
CHETMATbHBIX JUCIUILINH;

. reoMeTpuuecKas JIMHUSA, BKIIOYAIONIAsl HArJSAHBIC TIPEACTABICHHUS O
MPOCTPAHCTBEHHBIX (UTypax W U3YYCHHE HX CBOWCTB, (OPMHUpPOBAHHE W pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOpaXEHUs, Pa3BUTHE CHOCOOOB TEOMETPUUECKHX W3MEPEHUH,
KOOPJAMHATHOTO M BEKTOPHOTO METOJOB I PEIICHUS MAaTeMaTHUYEeCKUX U TPUKIATHBIX
3azay;

. CTOXaCTUYEeCKas JIMHUS, OCHOBaHHAs HA Pa3BUTHH KOMOWHATOPHBIX YMEHHH,
MIPEJICTaBICHUI O BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaIOLIEro MUpA.

Paznensl (Tembl), BKIIOYEHHBIE B COJepXaHUE y4eOHOUM TUCIMIUIUHBI, SBIISIOTCS
obmumMu a7 Bcex mnpoduieii mpodecCHoHATBHOTO 00pa3oBaHMs W NPU BCEX OOBeMax
y4eOHOT0 BPEMEHH HE3aBUCHUMO OT TOTO, SBJIETCS JIM yueOHas AUCHUIIINHA «MaTemMaTHKa
06a30B0# WK MPOUITHLHOM.

B mpumepHbIX TeMaTHUeCKUX IJIaHaX MpOrpaMMBbl yueOHBINH MaTepHall IpeaCcTaBlIeH
B (opme uyepemyromierocs pas3BepThIBAaHUS OCHOBHBIX COJEpXKaTelbHBIX JMHUN (anre-
Opanveckoi, TeOpeTHKO-(PYHKIMOHAIBbHON, YpaBHEHHH U HEPABEHCTB, F€OMETPUYECKOH,
CTOXaCTUYECKOI), YTO MO3BOJISIET TMOKO HCIIOJIb30BAaTh MX PACIHOJIOKEHHUE U B3aUMOCBS3b,
COCTaBIIATh pabOUMil KaJeHIApHBIN IJIaH, MO-pPa3HOMY uepeays y4yeOHble TeMbl (TJIaBbl
y4eOHHKA), YIUTBIBasi MPOPUiIb MpodheCcCHOHATBPHOTO 00pa3oBaHus, CIIEU(PUKY OCBaUBac-
Mot npodeccun CIIO nmu cnenmansHoctu CIIO, riyOMHY M3y4deHUs MaTepualia, YpOBEHb
MOATOTOBKH CTYJCHTOB I10 TPEMETY.

[Ipennaraembie B MPUMEPHBIX TEMAaTUYECKHX IUIaHaX pa3Hble 00BEMBI Y4eOHOTO
BpEMEHH Ha H3YYCHHE OJHOM U TOM JKE€ TEeMbl PEKOMEHAYeTCS MCIOJIb30BaTh IS
BBITIOJIHEHUST PA3JIMYHBIX Y4YeOHBIX 3amaHuil. TeM cambiM pa3iauuus B TpeOOBaHUSAX K
pe3ynbraTaM OOyueHHUsl TMPOSBATCS B YPOBHE HABBIKOB IO PEIICHUIO 3a7ad U OIBITE
CaMOCTOSITEILHOM pabOTHI.

N3ydyenne  oOmieoOpazoBarenpbHOW — yueOHOW — AMCHUIUIMHBI  «MareMaTuka»
3aBeplIaeTcsl MOABEACHHEM UTOTOB B (opMe dK3aMeHa B paMKax MPOMEKYTOUHOM
aTTecTalluu CTYICHTOB.

B pazgene mporpammsel «Cojaepkanue ydeOHOM AUCIMILTUHBD) KYPCUBOM BBIJEIICH
MaTepuan, KOTOPbIM MpH U3YyYeHUH MaTeMaTHKU Kak 0a30BOM, Tak U MpOoGUIbHON yueOHOM
JTUCIUIUTAHBI, KOHTPOJIIO HE MOTIEKHUT.



MECTO YYEEHOM JUCHHUIIMHBI B YYHEBHOM IIJIAHE
Vuebnas gucimmmHa [1.01  «Matematuka» (mpoduiIbHBI  YpOBEHb)  SIBISETCS
00111e00pa3oBaTeNbHBIM Y4€OHBIM TPEIMETOM 00s3aTeNbHON MpeaMeTHON obiactu «MaremaTuka u
nnpopmatikay OI'OC cpeanero odmero 00pa3oBaHMUsL

PE3YJIbTATBI OCBOEHU S YYEBHOM JUCLIMITJIMHBI

OcBoenune coaepxaHusi y4eOHOW aucHUIUIMHBI «MaTemarukay 00ecIeunBacT
JOCTUKEHHUE CTYJIEHTaMU CIICAYIOLUX Pe3yibmamaos:

. JUYHOCTHBIX:

- cOpPMHPOBAHHOCTh TPEJICTABICHUA O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HayKH, CPEICTBE MOJICIIMPOBAHUS SBJICHUN U TIPOLIECCOB, UEAX U METOJIaX MAaTEMATHKH;

- TIOHUMaHHME 3HAYMMOCTH MATEMAaTHKW JUIsi HAyYHO-TEXHHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YaCTH OOIIEYETOBEUECKON KYIbTYpPhI
Yyepe3 3HAKOMCTBO C HCTOPUEN pa3BUTHS MAaTEMAaTHUKH, BOJIFOLIUEN MaTEMATHUYECKUX UIEH;

- pa3BUTHE JIOTHYECKOTO MBINIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aJTOPHUT-
MHUUYECKOU KYJIbTYPhl, KPUTUYHOCTH MBIIIJIECHUS HAa YPOBHE, HEOOXOIUMOM JyIsl Oymyiei
npodecCHoOHANIBHOU NeATEILHOCTH, JIJIS TTPOJIOJDKEHHUsST 00pa30BaHus U CaMOOOpa30BaHNUS,

- OBJIQZICHUE MaTEeMaTHYECKUMU 3HAHUSAMU W YMEHHSIMHU, HEOOXOTUMBIMH B TIO-
BCEIHEBHOM KW3HM, JJII OCBOCHHS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX TUCIUIUINH U
JUCHMIUIMH TPO(PECCHOHANBHOIO IMKIA, JJs TMOJydeHus oOpa3oBaHUS B 00NacTsIX, He
TpeOymuX yriay0JeHHOW MaTeMaTHYeCKON TTOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO, B TOM YHCJE CaMOOOpa30BaHUIO, HA
MPOTSHKCHUM BCEH JKM3HH; CO3HATEIIFHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIITHON MPOGECCHOHATBHOM U 00IIIECTBEHHOM JIeATEIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOM
NesITeNIbHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B oOpa-
30BaTeJIbHON, OOIIECTBEHHO TOJIE3HOU, YIEOHO-HCCIEI0BATENHCKON, TIPOECKTHON U JIPYrUX
BHJIaX JESITEIbHOCTH;

- OTHOIIEHHE K TPO(ECCHOHATIBHOU NEATEIBHOCTH KaK BO3MOXXHOCTHU Y4acTHs B
PELIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIeM;

. MeTanpeIMeTHbIX:

- YMEHHE CaMOCTOSITENIbHO OMIPENENATh LENU ACITEIbHOCTH M COCTaBISATH IUIAHBI
NEeSITEeNIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJHMPOBATbH M KOPPEKTHUPOBATH
JeSITeNIbHOCTD; HCIOJIb30BaTh BCE BO3MOXHBIE PECYpPChl JJISi JOCTHXKEHHS TOCTaBICHHBIX
Lenei u peajau3anyy IJIaHOB JEsTeNbHOCTH; BEIOUpATh YCHENIHbIE CTPATETUH B Pa3IMUHBIX
CUTYaIUsIX;

- YMEHHE MPOIYKTUBHO OOILIATHCS M B3aMMOJCHCTBOBATH B MPOIIECCE COBMECTHOMU
JESITEeNbHOCTH, YYUTHIBATh MO3WLMUU JPYTUX YYACTHUKOB JESTEIBHOCTH, 3PPEKTUBHO
paspemiatb KOHQIUKTHL;

- BJIaJICHUE HaBBIKAMH IMO3HABATEJIbHOW, Y4eOHO-UCCIEA0BATEIHCKON U MPOEKTHOM
NEeSITeNbHOCTH, HaBbIKAMHM  pa3pelieHusi MpolieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEHICHUS MPAKTHYECKUX 3aJa4, IPUMEHEHUIO
pa3IMYHBIX METOJ0B MO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIBHON MH(GOPMAIIMOHHO-IT03HABATEIBHOMN
JeSITEeNLHOCTH, BKJIIOUas YMEHHE OPHUEHTUPOBATHCS B PA3NIUYHBIX UCTOUYHUKAX MHGOPMAIUH,
KPUTHYECKH OLIEHWBATh W WHTEPIPETUPOBATh HMH(YOPMAINIO, TOJYYAEMYI0 M3 Pa3IHYHbIX
HWCTOYHUKOB;

- BJIAJICHUE S3bIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUMHO U TOYHO U3JaraTh
CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BaTh aJICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

- BJIQJICHWE HABBIKAMHU MO3HABATENIBbHON pedrekcuu Kak OCO3HaHHUS COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIBTATOB M OCHOBAHWM, T'PaHUIl CBOETO



3HaHUS U HE3HAHMsI, HOBBIX I03HABATEIbHBIX 33/1a4 U CPEJICTB JJISl UX IOCTUKEHUS;

- IeTICYCTPEMIIEHHOCTh B TIOMCKAaX W MPUHATHH PEIICHHH, COOOpasHUTEIbHOCTh U
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIIOCOOHOCTh BOCTIPHHUMATH
KpacoTy U TapMOHHIO MHUPA;

* IPEIMETHBIX:

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YaCTH MHUPOBOU KYJIbTYPBI
M MeCTe MAaTeMaTHMKH B COBPEMEHHOM IMBWIM3AIMH, CHOCO0aX OMUCAHUS SIBJICHHI
peaJIbHOr0 MUpPa Ha MAaTEMATUYECKOM SI3BIKE;

- c(OPMHUPOBAHHOCTH TPEIACTABICHUA O MaTEMAaTHUECKUX IMOHATHSIX KaK Ba)KHEMH-
[IUX MaTEeMaTHYECKUX MOJIEISAX, MO3BOJISIONINX ONMKUCHIBAaTh U U3ydaTh pa3HbIE MPOIIECCH U
SIBJICHUS; TIOHMMaHHE BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS MaTeMaTHYECKUX
TEOpUH;

- BIIAJICHUE METOJIaMU J0Ka3aTeJIbCTB U aJTOPUTMOB pEIIEHUs, YMEHHUE UX TpHUME-
HATh, IPOBOJUTH JOKA3aTENIbHbIE PACCYKJICHUS B XOJI€ PEIICHUs 3a/1a4;

- BIIQJICHUE CTAaHJAPTHBIMU NMPUEMaMHU PEIICHUS PAIIMOHAILHBIX U UPPAITHOHAIBHBIX,
MOKa3aTeNbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUN M HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JJIsi MOUCKAa ITyTH
pelieHus ¥ WUTFOCTPAINY PEIIEHUs] YPAaBHEHHUI 1 HEPABEHCTB;

- ¢(hOpMUPOBAHHOCTh TPEACTABJICHUN 00 OCHOBHBIX TMOHSTHSAX MAaTEMaTUYECKOTO
aHalM3a W HMX CBOWCTBAX, BJAJCHHE YMEHHEM XapaKTEepPU30BaTh TMOBEACHHE (YHKIIHM,
WCTIOJIb30BAHUE MTOTYICHHBIX 3HAHUH JIJIsI OTTMCAHUS U aHATIN3a PEAThbHBIX 3aBUCUMOCTEH;

- BIJIQJICHUE OCHOBHBIMU TMOHATUSIMH O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETpUYE-
Ckux (urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS pAacIO3HaBaTh
reoMerpuueckue (GUIrypbl Ha uepTekax, MOJENSIX M B peaJbHOM MHpE; NPUMEHEHHE
M3YYECHHBIX CBOWCTB TeoMeTpuyeckux (uryp u ¢GhopMyn A pemeHHs TeoOMETPUYECKHX
3a/1a4 ¥ 33]1a4 C MIPAKTUYECKUM COJAECPKAHUEM;

- chOpMUPOBAHHOCTh MPEJCTABICHUNA O TMpoleccax U SBJICHHUSIX, UMEIOLIUX BEpPO-
SITHOCTHBI XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHpPE, OCHOBHBIX
MOHATUSAX DJIEMEHTAPHOM TEOPUM BEPOSITHOCTEH; YMEHUM HaxXOJAUTh U OICHUBATh
BEPOSITHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYalUIX U OCHOBHBIC
XapaKTEePUCTUKHU CIyYalHbIX BEJINYUH;

- BJIAJICHUE HABBIKAMM HCIIOJb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IpU
peuieHuu 3a1ay.

COJIEP)KAHUE YYEBHOM JUCIUATIIMHBI
Bsenenue

MaremaTika B Hayke, TE€XHUKE, SKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJOTUAX U
IIPAKTUYECKON JeaTenpHOCTU. llenmn W 3azauM M3yd4eHHs MaTeMaTUKU IIPU OCBOEHUU
npodeccuii CIIO u cnenumansHocteit CIIO.

AJITEBPA

Pa3Butne nonsaTus o yucie

enble u paumoHanbHble uwHcna. JlelicTBuTenbHble uucna. [lpubaudsicennvie
eviuucaenus. Komnnexcnvie uucna.

KopHu, crenenu u norapudmsl

Kopnu u crenenu. Kopau HaTypaJlbHOU CTENEHM U3 YUCIIa U UX CBoMcTBa. CTeNeHu ¢
palMOHaIbHBIMU IIOKA3aTEIsIMU, MX CBoMcTBa. CTENEHM ¢ ACUCTBUTENIBHBIMH IOKa3aTe-
nasmu. Ceoticmea cmenenu ¢ 0elUcmeumenbHblM NOKA3ameiem.

Jlorapugpm. Jlorapupm uumcma. OCHOBHOE  JOTapU(PMHUYECKOE  TOXKAECTBO.
JlecsaTuuHble U HaTypajbHbIe Jorapudmel. [lpaBuna neiictuii ¢ norapupmamu. Ilepexon
HOBOMY OCHOBAHMIO.

[Ipeo6pazoBanue anredbpanueckux BbIpakeHH. [IpeoOpa3zoBaHMe pallOHAIBHBIX,
UppalMOHAIBHBIX CTETIEHHBIX, TOKa3aTeIbHBIX U JIOTapU(MUUECKUX BbIPAKECHUH.



[IpakTrueckue 3aHATHS

Apupmernueckue ASUCTBUS HAJ YMCIAMHU, HAXOXKACHUE MPUOJIMKEHHBIX 3HAYCHUH
BEJIMYUH M MOTPEUIHOCTEH BBHIYMCICHUH (a0COIIOTHOM M OTHOCUTENHHOM), CPAaBHEHUE YHC-
JIOBBIX BBIPAKCHUM.

Beluncnenue u cpaBHEeHUE KOPHEN. BrIoaHeHne pacyeToB ¢ paJuKalIaMH.

Pemrenne wppanMoOHANBHBIX YypaBHeHUN. HaxokaeHue 3HAYEHHMH CTENEeHEeW ¢
panuoHaIbHBIMU TOKa3aTenssMu. CpaBHeHue creneHeil. IIpeoOpazoBaHus BbIpaKeHUH,
CoZIepKalIUX CTENEeHU. Pelenne nokasaTenbHbIX YPaBHEHHMN.

Pemrenne npukiagHex 3ama4.

Haxoxnenue 3HadeHui jiorapudpma 1o Mnpou3BOJILHOMY OcCHOBaHMIo. Ilepexon ot
OJIHOTO ~ OCHOBaHUS K  JIpyroMy. BbluucieHne ©  cpaBHEHHME  JIOTapU(MOB.
JlorapudmMupoBaHre ¥ TOTCHIIMPOBAHUE BHIPAKECHHIA.

[IpuOnmxeHHbIe BBIYMCIICHUS U PELICHUS PUKIIAJAHBIX 3a1au.

Pemenue norapupmMuueckux ypaBHEHHI.

OCHOBbBI TPUTOHOMETPUU

OcHOBHBIE TIOHSTHS

Panmnannas mepa yrna. BpamarenbHoe nBmwkenue. CHHYC, KOCHHYC, TaHTE€HC U
KOTAHI€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA

®opmyinbl npuBeneHuss. PopMyiibl cinoxeHns. PopMyiibl yaBoeHUuss Popmyivl noao-
BUHHO20 Y2ia.

[IpeoGpa3oBanust MPOCTEHIINX TPUTOHOMETPUUYECKUX BbIpaXKEHUI

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (QYHKIHMH B MPOU3BEACHHE U
IIPOU3BEJICHUSA B CYMMY. Bwipadicenue mpucoHOMempudeckux @QYHKyuli uepe3 maHeeHc
NOJ0BUHHO20 apeyMeHma.

Tpuronomerpruyeckue ypaBHEHHsI U HEPaBEHCTBA

Ilpocmeriwue mpu2oHomempuyecKue VPABHEHUSL. [Ipocreiimmue
TPUTOHOMETPUYECKHE HEPABEHCTBA.

OOpatHble TpUrOHOMETpHUUYECKHE PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

[IpakTdeckue 3aHATU

Paauanubiii MeTOT M3MEPEHUSI YIJIOB BPAILCHUS U CBA3b C IPayCHON MEpOil.

OCHOBHBIE TPUIOHOMETPUYECKHE TOXKAECTBA, (OPMYIBI CIOXKEHUS, YIABOEHUS,
peoOpa3zoBaHKUe CyMMbl TPUTOHOMETPUUECKUX (DYHKIMH B IPOU3BEAECHUE, PeoOpazoBaHUe
IIPOU3BEACHHUS TPUTOHOMETPUUECKUX byHKUIMI B CYMMYIO [Ipocrelimue
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHUHYC, ApKTaHI'€HC.

®YHKINH, X CBOMCTBA U TPA®UKU

Oyukiuu. O61acTh ONpeleseHUsT U MHOXKECTBO 3HAauyeHUM; rpaduk QyHKIUH,
NOCTpOEHHUE IrpauKOB PYHKINH, 38 JaHHBIX PA3ITUYHBIMH CIIOCOOAMHU.

CpoiictBa (yHKIMHM. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAaHHYCHHOCTD,
NepUOANYHOCTb. [IpOMEXyTKH BO3pacTaHusi M YObIBaHUs, HauOOJIbllee U HaUMEHbIIee
3Ha4YeHHUs1, TOUKH dKcTpemyMa. ['paduueckas nntepnperanus. [Ipumeps! GyHKIIMOHATBHBIX
3aBUCUMOCTEHl B pealbHBIX HpolleccaX U SBICHUAX. ApH]MeTHUecKue oIepalnuu Haj
¢ynkuusamu. Crnoxxnast GyHKIMS (KoMno3uuus). [lonamue o nenpepvigHocmu QYyHKYUU.

Obpamnvie  @ynkyuu. OONacTh ompeneneHuss U 00JacTh 3HAYCHUH OOpaTHOM
¢bynkuuu. I'paduk oOpatHo pyHKINH.

CreneHHble, IOKa3aTeNbHbIE, JOTapuMuyeckue
Y TPUTOHOMETpUYECKUEe (QYHKIUH.

OO6patHble TPUTOHOMETpHUYECKHE (PYHKIIUU

Onpenenenus GyHKIUN, UX CBOWCTBA U TPaQUKH.



[IpeoOpazoBanmsi rpadukoB. [lapannenbHbIi TEPEHOC, CUMMETPUS OTHOCHTEIHHO
Oocel KOOpAMHAT M CHUMMETpUS OTHOCHUTEIBHO Haudajga KOOpAMHAT, CUMMETpUs
OTHOCHUTEJILHO NPSAMOM Y = X, pacTsHKEHHME U CKaTHE BJOJIb OCEH KOOpAMHAT.

[IpakTrueckue 3aHATHS

[Ipumepsbl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMU B pEaIbHBIX MPOLIECCAX U3 CMEXKHBIX
mucuuminH. Onpenenenue @ynkuuid. [Toctpoenue u urenue rpaduxos ¢yHkuuil. Mccne-
noBanue (ynkuuu. CBoWCcTBA JTMHEWHOW, KBAJPATUYHOH, KYCOYHO-JIMHEHHOH M APOOHO-
nuHerHo ¢(yHkuuid. HenpeprsiBHbIe W mepuoamyeckne (yHknuu. CBoiicTBa M rpaduku
CHHYCa, KOCHHYCa, TaHTeHca U KoTaHreHca. OOparHbie QyHKIMH U uX rpaduku. OOpaTHbIE
Tpuronomerpuueckue (yHkuuu. I[IpeoOpazoBanms rpaduka QyHKoEH. ['apMOHHUYECKHE
koseOanus. [Ipukinamapie 3a1a4m.

[lokazarenbHble, JOrapupMUUYECKHE, TPUTOHOMETPUUYECKUE  ypaBHEHUS U

Hepaeencmaa.
HAYAJIA MATEMATUYECKOI'O AHAJIM3A

TTocnenoBaTenbHOCTH. CrocoOsl 3aJaHus u CBOMCTBa YHUCIJIOBBIX
nocienoBarensHocTel. [lowsimue o npedene nociredosamenvhocmu. Cywecmeosanie
npeoena MOHOMOHHOU 02PAHUYEHHOU NOCIe008amMeNIbHOCINU. CymmMmupoBaHue

MocJeI0BaTeNIbHOCTEN. beckoHeuHOo yOBIBaroIas reoMeTpuiecKasi Mporpeccus U ee CyMma.

[IpousBonnas. IloHsiTue o0 mPOU3BOMHON (YHKUIMU, €€ TEeOMETpPUYECKUH H
¢buznueckuilt cMbIci. YpaBHEHUE KacaTelnbHOU K rpaduky pyHkuuu. IIponsBoaHble CyMMBL,
Pa3HOCTH, TPOM3BEACHHS, 4YacTHBIC. [IpoM3BOIHBICE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITHI.
[IpuMeHeHre NPOU3BOMHON K HCCIEAOBAHUIO (PYHKIMH W TOCTPOEHUIO TpaduKOB.
IIpouzeoonvle oopamuou hyHKyuU U KOMROIUYUU PYHKYUU.

[IpuMepsl uCnosIb30BaHUs MPOU3BOJIHOMN JUIsl HAXOKACHUS HAWIYYLIErO PELICHUs B
MPUKIAIHBIX 3a7adax. BTopas mpousBojHas, €€ T€OMETPUYCCKUN M (DU3UYECKUN CMBICI.
Haxoxpaenue ckopocTtu 1j1s mpoiiecca, 3aJaHHOTo (opMyIIol U rpaduKoMm.

[lepBooOpaznast u wuHTerpan. llpuMeHneHue omnpeaeneHHOro WHTErpaisa Juis
HaxOXJICHUS IUIOIAAu KpuBoJIMHEeWHOW Tpanenuu. dopmyna Herorona—IleiibHuna.
[Ipumepsl npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPHUH.

[IpakTuueckue 3aHATUS

UucnoBasi MNOCHEAOBATEIBHOCTh, CHOCOOBI €€ 3a/aHusl, BBIYHUCICHHUS YJICHOB
nocienoBarensHocTd.  Ilpemen  mocnenoBaTtenbHOCTH.  beckoHedHo — yObIBaroas
r€OMETPUUECKasi IPOrPECCHSL.

[IpousBoHasA: MEXaHUYECKU U T€OMETPUYECKUI CMBICI TPOU3BOAHOM.

VYpaBHenue  kacatenpHOM B obmem  Buzme. [lpaBunma u  dopmynsl
muddepeHunpoBaHus, TaONHIa MPOU3BOAHBIX AlIeMEHTapHbIX (QyHKuui. HccnemoBanue
(GYHKIMH ¢ TIOMOIIBIO MPOU3BOAHON. HaxosxaeHne HanOobIero, HAMMEHBIIET0 3HAYEHUS
Y DKCTPEMaJIbHBIX 3HAUCHUN ()YHKIIHH.

HNuterpan u mnepBooOpasHas. Teopema Herorona—IJleitoauna. I[IpumeHnenue
MHTErpaia K BBIYUCICHUIO (PM3MUECKUX BEIIMYUH U IIOMIAICH.

YPABHEHUA U HEPABEHCTBA

VYpaBHeHHsT M CUCTeMBbl  ypaBHEHUW. PaumoHanbHble, HMppalUOHAIbHbIE,
MOKa3aTelbHbIE U TPUTOHOMETPUUECKUE YPABHEHHS M CUCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHBIE TIpUEMBI UX pelIeHUs (pas3lokeHHe Ha MHOXKUTENH, BBEJICHHE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaQuecKuil METO).

HepaBenctBa. PaninonanbsHble, MppallMoHaNIbHbIE, TIOKA3aTEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnonb3oBanue CBOWCTB M rpaukoB (PYHKIUN MpU pelieHUH ypaBHEHUH U Hepa-
BeHCTB. Meroa wuHTepBanoB. M300pakeHre Ha KOOPAWHATHON IUIOCKOCTH MHOMXECTBA
peuieHui ypaBHEHMI M HEpPaBEHCTB C JBYMS NE€PEMEHHBIMM M HUX CHCTEM.



[Ipuxnagneie 3axaun

[IpuMeHeHre MaTeMaTUYeCKUX METOJOB IS PELICHUs COJAEP KAaTENIbHBIX 3a/1ad U3 pas-
JMYHBIX 00J1aCTel HAYKH U MPAKTUKH.

NHtepnperanus pe3yiabTara, yueT peajlbHbIX OTpaHUYCHUN.

[IpakTrueckue 3aHATHS

Kopuu ypaBaenuii. PapHocunpHOCTS ypaBHeHHA. [IpeoOpazoBaHme ypaBHEHUH.

OcHOBHbIE IIPUEMBI pelIeHNs ypaBHEHUN. PelieHue cucreM ypaBHEHUI.

Hcnonbs3oBaHue CBOMCTB U TpaduKoB (PyHKIWH AJIs pelIeHus] ypaBHEHU 1 HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
DeMeHThl KOMOWHATOPUKH

OcHOBHbIE TIOHSATHSI KOMOMHATOPUKU. 3a/1a4d Ha MOJICYET YKCIlia pa3MElIeHUH, mepecra-
HOBOK, coderanuil. Pemenune 3amau Ha mepebop BapuanToB. dopmyna O6mHOmMa HeroToHA.
CpoiicTBa OMHOMUHAIBHBIX KO3 dumeHToB. TpeyronbHuk [lackans.

DneMeHTBl TEOPUH BEPOSITHOCTEN

Cobvimue, eeposimHocmv coObImus, ClodCeHue U yMHodceHue gepoamuocmel. Ilonsatue
O HE3aBUCHUMOCTH cOObITHH. JluCKpeTHasl ciy4yaiiHas BeIMYMHA, 3aKOH €€ paclpeieseHus.
UucnoBble XapaKTEPUCTUKH TUCKPETHOW ciiydaiHOW BenuuuHbl. [loHsTHE O 3aKoHE OOJBIIMX
YHUCEIL.

DJIEMEHTHI MaTEMAaTUYECKON CTaTUCTUKH

Ilpeocmasnenue Oaunvix (madbauyvi, Ouazpammvi, epaghuku), TEHEpaIbHAs COBOKYII-
HOCTb, BBIOOpKa, cpeaHee apudmernyeckoe, menuana. [loHsTHe O 3amadyax MaTeMaTHYECKOM
CTaTUCTHUKH.

Pemrenne npakTudeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

[IpakTruueckue 3aHATHS

Hctopust pa3BuTUs KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEW M CTATHCTUKU U UX pOJIb B
pasnuuHbIX cepax deroBeueckoW km3HeaesTenbHOCTH. IIpaBuna xkomOuHaTtopuku. Pemenue
KOMOMHATOPHBIX 3amad. Pa3meneHusi, coueTtaHus W TepecTaHOBKUA. buroM HproToHa U
TpeyroyibHuK [lackans. [Ipuknagueie 3agaun.

Knaccuueckoe omnpenesneHre BEpOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOPEMA O CyMME
BEpOSTHOCTEH. Brruncnenne BepostHocTed. Ilpuximanusie 3amaum. IlpencraBieHne 4mcinoBbIX
naHHbIX. [Ipukinannelie 3anayn.

I'EOMETPUA

[Ipsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrnonoxeHue IByX HNpsIMBIX B IpocTpaHcTBe. [lapaiienbHOCTh mpsMOil U
mwiockoctu. IlapamnensHocTh 1UIOCKOCTEH. [lepneHAMKYIAPHOCTH NPSIMOW M IUIOCKOCTH.
[lepnenuKyissp U HaKJIOHHAs. YTOJ MEXAY NPAMON U IUIOCKOCTBbIO. JIByrpaHHBIM yroi. Yroi
MEXAY IIOCKOCTIMHU. [lepneHanKyIIpHOCTD IBYX IIIOCKOCTEM.

I'eomerpuueckue mpeobpa3oBaHus MPOCTPAHCTBA: MapajlIeNIbHBIA MEPEHOC, CUMMETpPUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBanue. I[liowaov opmozonanvhou npoexkyuu. VI3o0paxxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuku

Bepwunvi, pebpa, epanu mnozcoepannuxa. Pazpeprka. MHOrorpansslie yrisl. Beimykiibsie
MHOTOrpaHHuKHU. Teopema Diinepa.

[Tpuszma. Ipsamas u naxronnas npusma. [pasuneHas npusma. [lapannenenunen. Kyo

IMupamuna. IlpaBunsHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B mapajulesienuIesie, B Ipu3Me 1 MupaMue.

Ceuenus KyOa, IPU3MBbI ¥ TUPAMUJIBI.

[IpencraBnenne o NpaBWIBHBIX MHOTOTpPaHHUKAX (TeTpaszpe, KyOe, OoKTa’ape, oje-
Kas/ipe U UKOCadIpe).



Tena v MOBEpXHOCTH BpalICHUS

Hunmunap u koHyc. YceueHHbIH KoHyc. OcHOBaHME, BBICOTA, OOKOBAasi IOBEPXHOCTH, 00-
pasymomas, pazBepTka. OceBble CEUEHUS U CEUEHUs, IapaJUIEIbHbIE OCHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reomeTpun

O6bem u ero usmepenue. urerpaibaas gopmyina oobema.

@opmynel o0beMa KyOa, MPSIMOYrOJBHOTO Tapajuleienuea, MPU3MbI, LHUIHHIPA.
@opmynbsl 00beMa HUpaMuAbl U KoHyca. POpMyIbl IUIOMIAAM IOBEPXHOCTEW LWIMHIApA U
KoHyca. @opmyIbl 00beMa mapa 1 1miomaam cheps.

[Tonpo6ue Ten. OTHOIICHUS TUTOTIA ICH TTOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEII.

Koopaunats! 1 BEKTOpEI

[IpsimoyronpHas (IekapToBa) CUCTEMa KOOPAWMHAT B MpocTpaHcTBe. DopMylia paccrosi-
HUS MEXY IBYMSI TOUKaMU. Y paBHEHUS CHEPDI, nIOCKOCTU U NPAMOLL.

Bextopel. Monynb Bektopa. PaBeHcTBO BekTOpoB. CioXkKEHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4Mcio. PasnokeHue BEKTOpa MO HAINpaBJICHUAM. YTOJ MEXKAY ABYMsI BEKTOPAMH.
[Ipoexuus BexkTopa Ha ock. KoopanHatel BekTopa. CkaliipHOE POU3BEACHUE BEKTOPOB.

Hcnonb3oBaHne KOOpAMHAT U BEKTOPOB MPH PEIIEHUH MAaTEMaTHUYECKUX M MPUKIIAJHbBIX
3a/1a4.

[TpakTueckue 3aHATHS

[Ipu3Haky B3aMMHOIO pPAaCHOJIOKEHHUS MPSAMBIX. YTON MeXAy HOpsAMbIMH. B3aumHoe
pacmojyio’)keHue MpsAMBIX W IockocTed. [lepneHnukynsap M HaKIOHHasg K IJIOCKOCTH. YTOI
MEXy NMPSAMON M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSMON M IUIOCKOCTH.
TeopeMa o Tpex nmepneHANKYIsIpax.

[Ipu3Haku ¥ CBOMCTBA MApAJJICIBHBIX U NEPIEHIUKYISPHBIX TIOCKOCTEH.

PaccrosgHne OT TOYKM A0 IUIOCKOCTH, OT MPSIMOM 10 IUIOCKOCTH, PacCTOSTHUE MEXIY
IUIOCKOCTSIMU, MEXJY CKPEUIMBAIOUIUMUCS HPSMBIMH, MEX]y MPOU3BOJIbHBIMU (GUTypaMu B
MIPOCTPAHCTBE.

[TapannensHOE MPOEKTUPOBAHUE U €TO CBOMCTBA. Teopema o niowaou opmo2oHANIbHOU
npoeKyuu MHO20y201bHUKa. B3aMHOE pacnoioskeHne IPOCTPAHCTBEHHBIX QUTYP.

Paznuunbie Buabl MHOTOTpaHHUKOB. WX m3oOpaxenus. CedyeHus, pa3BEpTKH MHOIO-
rpanHukoB. [lmomanes noBepxHocTH. Buasl cummerpuit B npoctpaHcTBe. CUMMETpus Tell
BpAaIlIeHUs] U MHOTOTPaHHUKOB. Beruncnenue miomaaei u o0beMoB.

Bexropsl. JleiicTBus ¢ BekTopaMu. J/lekapToBa cuctemMa KOOpJIAWHAT B MPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cepsl, INIOCKOCTH. PaccTosiHre mexay Toukamu. JleiicTBus ¢
BEKTOPAMHM, 3aJaHHbIMM KoopJauHaTaMu. CKaJasipHOE NPOU3BEIAEHUE BEKTOpOB. BekTopHoe
ypaBHEHUE MpPSMOM M IJIOCKOCTH. lcmosib30BaHME BEKTOPOB IMpPH JI0KA3aTEIbCTBE TEOPEM
CTEPEOMETPHUH.

Jlnsi BHEayqUTOPHBIX 3aHATUU CTYACHTaM Hapsy C pPELICHUEM 3aJad U BbIIOJTHEHUS
MPAKTUYECKUX 3aJJaHUIl MOKHO MPEJUIOKHUTh TEMbI HCCIIEA0BATEIbCKUX U pedepaTuBHBIX padoT,
B KOTOPBIX BMECTO CEpUM OTAENbHBIX MEJIKMX 337a4 U YIPAKHEHUI IPEeAaaralTcs CIOXKETHBIE
3a/laHusl, TpeOyIOIIKe JUIMTEIbHOW pabOThl B paMKaX OJHOM MaTeMaTHYeCKON CUTyalluu. ITH
TE€Mbl MOTYT OBITh KaK MHIMBHUIYaJIbHBIMH 3aJaHUSIMM, TaK U TPYNIOBBIMU JIJIsI COBMECTHOIO
BBITNIOJIHEHUS UCCIIEOBAHNS.

[TpumepHnblie Tembl pedepaToB (JOKIAI0B), UCCIEIOBATEIBCKUX TPOCKTOB

. HenpepsiBHbIE 1pOOH.

. [IpumeHeHne CI0XKHBIX MPOLIEHTOB B AKOHOMUYECKHX pacyeTax

. [TapannenbHOE IPOEKTUPOBAHUE.

. CpenHue 3HaUeHUS U UX IPUMEHEHUE B CTATUCTHUKE.

. BexTopHoe 3aanue npsMbIX U INIOCKOCTEW B TPOCTPAHCTBE.

. CrnoxeHne rapMOHHYECKUX KOJIeOaHu .

. I'paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.

. [IpaBunbHbBIE U IOTYIPABUIbHBIE MHOTOI'PAHHUKU.



. Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.

. [onstue nuddepenmana u ero NPUIOKEHUSL.

. CxeMmbl IOBTOPHBIX HCHbITaHUM bepHysuin.

. HccnenoBanue ypaBHEHHI U HEPABEHCTB C IIAPAMETPOM.

TEMATHWYECKOE ITNTAHUPOBAHUE

Bun yae6HO#I paboThI

KonnuectBo yacos

Aynurtopusble 3aHsaTHs. ColiepkaHue

Beenenue 4
Pa3BuTHne noHsATHSA O yKCIe 12
Kopnu, crenenu u gorapudmol 22
[IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
16
Kombunaropuka 16
Koopaunats! 1 BEKTOpPEI 22
OCHOBBI TPUTOHOMETPUH 28
OyHKIMH 1 TpaPUKH 16
MHororpaHHUKHU U KpYTJble Tena 22
Hauana MmaTeMaTu4eckoro aHanusa 22
WHTerpan u ero npuMeHeHue 14
DJIEMEHTHI TEOPUU BEPOSTHOCTEN U MAaTEMATHYECKOU 16
CTaTHUCTUKH
YpaBHEHUS 1 HEPABEHCTBA 24
Htoro 234
BaeaynuropHas camocTosTeNbHas paboTa
[ToaroToBka BBICTYIJICHUH IO 3aJJaHHBIM T€MaM, AOKJIaI0B, pedeparos, 97
3CCe, NHOUBUAYAIBHOIO IIPOEKTA €
IIpomedcymounas ammecmayus 6 popme 3K3ameHa
Bcero 331
XAPAKTEPUCTUKA OCHOBHbLIX BIJIOB YUEBHOU JAEATEJIBHOCTU
CTYAEHTOB
Conepxanue XapaKkTepUCTUKa OCHOBHBIX BUIOB JEATEIBHOCTU CTYJCHTOB (Ha
oOyueHus yYpOBHE y4eOHBIX JeHCTBHI)
Benenune O3HaKOMJIEHHE C POJIBI0 MATEMATUKH B HayKe, TEXHUKE,
HSKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOH
JesTeNbHOCTH. O3HAKOMIIEHHUE C LEISIMU U 3a/ladaMi U3y4eHUS
MaTeMaTHKu pu ocBoeHnu crenuansHocT 40.02.01 Ipaso n
OpraHu3alus ColMaIbHOTO 00ecedyeHus
Pa3Butne nonsaTus o BrimonHenue apupmeTnyeckux eHCTBUIA Hall YUCIIaMH,
quclie coueTasi yCTHbIE U TUCbMEHHBIE TIPUEMBI.
Haxosxaenne npuOInKeHHbIX 3HAUCHUH BETMYUH U
MOTPEITHOCTEH BEIYHCIEHUH (a0COTIOTHON U OTHOCUTEIBHOM);
CPaBHEHME YMCIIOBBIX BBIPAKEHHUM.
Haxosxenne omuboK B mpeoOpazoBaHUIX M BHIYUCICHUSIX




(OTHOCHTCSI KO BCEM IIYHKTaM IIPOrpaMMBbl)

Kopsu, crenenu,
norapuMsl

O3HaKoOMJIEHHE C IOHSATHEM KOPHS N-i/ CTENIEHU, CBOMCTBaMU
PaauKaIoB U IIPaBUIAMU CPAaBHEHUS KOPHEM.

DopMyIHPOBAHKE ONIPEICIICHHUS] KOPHS U CBOWCTB KOPHEH.
Borunicnenue 1 cpaBHeHUE KOPHEH, BHIIIOJIHEHUE PUKUIKY 3HAYCHUS
kopHsl. [IpeoOpa3oBaHme YMCIOBBIX i OYKBEHHBIX BBIPAKCHHIA,
COZEepKALIUX PATUKAIIBI.

Brimonnaenue pacdeToB 1o GopMyiam, colepKamM paauKaibl,
OCYIIECTBIISISE HEOOXOIMMBIE TIOJCTAHOBKH U IPE0Opa30BaHUsl.
Omnpenenenre paBHOCUIBHOCTH BhIpAXKEHUM ¢ pagukanamu. Perenue
UPPALMOHATIbHBIX YPABHEHUH.

O3HaKkoMJIEHHE C IOHITHEM CTENEHH C JeMCTBUTEIbHBIM
IIOKa3aTeseM.

HaxosxieHne 3HaueHu# CTENEeHH, UCTIOJb3Ys IIPH
HE0OX0IMMOCTH MHCTPYMEHTAJIbHBIE CPENICTBA.

3anuchIBaHUE KOPHS N-I CTENIEHU B BUJIE CTETIEHU C IPOOHBIM
rokaszaresieM 1 Hao0opoT.

@opMynHpOBaHNE CBOWCTB CTENEHEN. Bpruncienne crenenen ¢
paloOHaIbHBIM [TOKA3aTeseM, BBIIIOJHEHHE IPUKUAKN 3HAYCHUS CTe-
IIEHH, CPABHEHHE CTETICHEH.

[IpeoOpa3oBanHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH,
COJIepXKalIUX CTEIICHH, IPUMEHSSI CBOMCTBA. Pelenne nokaszarenbHbIX
YpaBHEHUH.

O3HakoMJIEHUE C TPUMEHEHUEM KOPHEHN U CTETIeHEHN Npu
BBIYMCIICHUY CPEIHUX, IEIICHUH OTPE3Ka B «30JI0TOM CEYCHUM.
Pemenue npukiaaaHbIX 3a4a4 Ha CJI0KHBIE IPOLICHTHI

[IpeobpazoBanue
anreOpanvecKux
BBIPAKCHUI

Brimonnenue nmpeoOpa3zoBaHuii BIpaKEHUH, MPUMEHECHHE
(dhopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JIOTapr(pMOB.

Onpenenenue 001aCTH TOTYCTUMBIX 3HAYCHHU I
aorapudmuyueckoro BelpaxeHus. Pemenue norapupmuueckux

ypaBHEHUH
OCHOBbBI TPUTOHOMETPUU

OCHOBHBIC TIOHATHS

W3ydeHue paquaHHOTO METOAa U3MEPEHUS YIIIOB BpallleHus U
UX CBSI3U C rpaJlycHON Mepoil. M300pakeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIa C €r0 PACIIOI0KEHHEM.

Bsenenne

O3HakoMJIEHUE C POJIbI0 MATEMATUKHU B HAyKe, TEXHHKE,
9KOHOMHKE, UH(POPMAILIMOHHBIX TEXHOJOTUSAX U MPAKTHUECKON
nesTenbHOCTH. O3HaKOMIICHUE € LEJSIMU U 3a]a4aMi U3Y4YECHHS
MaTeMaTuKu Ipu ocBoeHuu crenuanbHocT 40.02.01 IIpaBo u

OpraHu3alys COLMAIbLHOIO 00ecreyeHusl.
AJII'EBPA

PazButne moHATHS O
qucCie

Brinmonnenue apudmMernyeckux ASMCTBUIA HAJ YUCITAMH,
coyYeTasl YCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxaenue npuOImKeHHbIX 3HAYSHUH BEUYNH U
MOTPEIIHOCTEH BEIYUCICHHH (a0COTIOTHON U OTHOCUTEIBHOM);
CPaBHEHUE YMCIIOBBIX BBIPAXKEHUN.

Haxoxnaenue omubok B mpeoOpa3zoBaHUSAX U BEIUUCICHUIX
(OTHOCHTCSI KO BCEM IyHKTaM MPOTPaMMBbI)

Kophu, creneny,
norapupMsl

O3HaKoMJIEHHE C IOHATHEM KOPHS N-i/ CTENIEHHU, CBOMCTBAMU
pazuKaioB U MpaBUJIAMU CPABHEHUSI KOPHEH.

DopMyIMpPOBAHUE ONPEAEIECHUS KOPHS U CBOICTB KOPHEM.
Brluniciienne 1 cpaBHEHUE KOPHEH, BHIIIOJIHEHUE PUKUKN 3HAYEHUS




kopHs. [IpeoOpa3oBaHye YUCIOBBIX U OYKBEHHBIX BHIPAKEHU,
COZEpKaLIUX PaIUKaIbI.

Brimonnenue pacueToB 1o GopmyiaM, CoAepKaIIM PaIuKabl,
OCYIIECTBIISISE HEOOXOIMMBIE TIOACTAHOBKH U TIPEe0Opa30BaHUsl.
Omnpenenenre paBHOCUIBHOCTH BBIPAXKEHUM ¢ paguKkanaMmu. Perienue
UPPALMOHATIbHBIX YPABHEHUH.

O3HaKoMJIEHHE C IOHITHEM CTENEHH C JEMCTBUTEIbHBIM
IIOKA3aTEJIEM.

HaxosxieHne 3HaueHUI CTENEHU, HCIOJIb3Ysl IIPH
HEO0O0X0JMMOCTH UHCTPYMEHTAJIbHbIE CPEJCTBA.

3anucpIBaHuE KOPHS N-U CTETIEHU B BUJIE CTEIICHU C POOHBIM
rokaszaresieM 1 Hao0opoT.

DopMynHpOBaHNE CBOWCTB CTENEHEN. Bpruncienne crenexen ¢
palMOHAIBHBIM OKA3aTEeJIEM, BBIIIOJHEHNE IPUKUIKN 3HAYECHHUS CTeE-
IIEHH, CPAaBHEHHE CTEIICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OyKBEHHBIX BBIPAXKEHUH,
COZIepKalIUX CTEIICHH, IPUMEHSsI CBOMCTBA. Pelienne nokasareabHbIX
YpaBHEHUH.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEW U CTETIEHEN NpU
BBIYMCIIEHUU CPEJIHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUECHUM.
Pemrenne npukitagHeIX 3a/1a4 Ha CJIIOXKHBIE IPOLEHTHI

[IpeoGpa3zoBanue Brinonnenue npeobpa3zoBaHuil BeIpaKeHUH, TPUMEHEHHE
anreOpanvecKux (dhopmyr, CBA3aHHBIX CO CBOMCTBAMU CTEMEHEN U JOTapu(pMOB.
BBIPAKECHU U Onpenenenue 001aCTH TOTMYCTUMBIX 3HAYCHHU I
aorapudmuueckoro BelpaxkeHus. Pemenue gorapudpmuyeckux
YpaBHEHU U
OCHOBBI TPUTOHOMETPUU ®YHKINU, UX
CBOVICTBA U TPAOUKU
OyHKIWY. O3HaKOMJIEHUE C TTIOHATHEM MTEPEMEHHOM, MPUMEpPaMHU
[Tonsitue o 3aBUCHUMOCTEH MEX]ly IEPEMEHHBIMHU.
HENpPEepPhIBHOCTU O3zHakoMJIeHHE C TIOHATHEM rpaduka, onpeaesieHne IPUHA K-
byHKIIUN HOCTH TOukH rpaduky dyakuun. Onpenenerue no Gopmyie mpo-

cTeiliel 3aBUCUMOCTH, BUJIa ee rpaduka. Beipaxkenue no hopmyne
OJIHOM IIEPEMEHHOM uepe3 Apyrue.

O3zHakomJieHHe ¢ onpeaeneHueM GyHKIUU, GopMyIUpoBaHHe
ero. Haxosxienue o6sactu onpeaenaeHus 1 006J1acTH 3HaYeHUN QYyHKIIMU

CpoiicTBa (hyHKIIHMH.
I'paduueckas unTep-
npetarus. [Tpumepst
(G YHKIIMOHATBHBIX 3a-
BHUCHUMOCTEH B
peaNbHBIX Mpolieccax

O3zHakoMJieHHEe ¢ TpuMepaMu (GYHKIIMOHATBHBIX 3aBUCUMOCTEMN
B peaJbHBIX MPOIIECCaX U3 CMEKHBIX TUCIUILINH.

O3HakoOMJIEHUE C I0KA3aTEIbHBIMU PACCYKICHUAMHU HEKOTOPBIX
CBOMCTB JIMHEHHOW U KBaApaTUYHOU (DYHKIIHI, TPOBEJICHHUE UCCIIEI0-
BaHUs JJMHEWHOM, KyCOUHO-JIMHEHHOM, IpoOHO-ITMHEHHOM 1 KBaIpa-
TUYHOHN (yHKIMIA, mocTpoeHue ux rpaduxos. [ToctpoeHne u ureHue

U SIBJICHUSX rpadukoB QyHkuii. ccnenoBanue GpyHkuuu.
CocrapneHue BUAOB (GYHKIUI 110 TaHHOMY YCIOBHUIO, PELIEHNE
3aJa4 Ha SKCTPEMYM.
BrinonHenue npeobpaszoBanuii rpaguka GyHKuuu
OO6patHble QyHKINU Wzyuenue nonsamusa obpammuoii ¢pynkyuu, onpeaencHue Bua u

nocmpoerue 2paguxa oopamHoll YyHKYuU, HaxoxrcoeHue ee ooacmu
onpeoenenus u ooracmu 3navenuil. IIpuMeHeHUe CBOUCTB ()yHKITHIA
MIPH UCCIICIOBAaHUY YPABHCHUH U PEIICHUH 33/]1au Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CJIOKHOW (DYHKIIUU

CTCHCHHLIC, IIOKa3a-

Brluncienue 3HadyeHuit (I)yHKI_[I/II\/'I M0 3HAYCHHUIO apryMCHTA.




TEJIbHBIE,
norapu(pMUUECKUe 1
TPUTOHOMETPHUYECKHE
¢bynkuuu. OGpaTHbIe
TPUTOHOMETPHUYECKHE

byHKIIH

Omnpenernenre NOJI0KEHNS TOYKH Ha TpaduKe Mo ee KOOpAUHATAM H
Ha000POT.

Hcnonp3oBanue CBONCTB (PYHKIMIA JUIs1 CpaBHEHHS 3HAYCHUN
CTETeHEH U JoTapu(MOB.

[TocTpoenue rpaduKoB CTEMEHHBIX U JIOTAPHPMUIECKUX

GyHKIUH.

Pemenue nokasaTtenpHbIX U JIOTapUPMUUECKUX YpaBHEHUN U
HEPAaBEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIEHHE C IOHSITHEM HENPEPHIBHON NEPUOANYECKOM
¢byHKunu, GOpMYIMpPOBaHUE CBOMCTB CHHYCA U KOCHHYCA, TIOCTPOCHHE
UX TpapuKOB.

O3HakoMJIeHHME C TOHSATHEM TapMOHMYECKUX KoJieOaHui u
IpUMepaMy TapMOHHUYECKUX KOJeOaHUN A OMUCAHMS IPOLIECCOB B
¢du3uKe 1 Ipyrux o01acTIX 3HAHUS.

O3HaKkoMJIEHHE C IOHITHEM Pa3pbIBHOM MEPUOINIECKON
¢GbyHKIMY, GOPMYIHPOBAHNE CBOMCTB TAHT€HCA U KOTAHI€HCa,
MOCTPOCHUE UX TPAPUKOB.

[IpumeHnenne cBONCTB GyHKIMIA ISl CpPAaBHEHUS 3HAYEHU
TPUTOHOMETPUUECKUX (PYHKIIMHA, PeIIeHUs] TPUTOHOMETPUIECKIX
ypaBHeHUH. [locmpoenue epaghuxos obpammvlx mpuesoHOMempuyecKux
@yHKyull u onpeodenerue no epaguram uUx c8oUCms.

Boinonnenue npeobpazoBanus rpapuKkoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

TlocnenoBaTeapbHOCTH

O3HakoMJIeHHE C TIOHITHEM YHCIIOBOM MOCIIEI0BATEIbHOCTH,
crocobamu ee 3aJaHusl, BBIYUCICHUSIMU €€ YJICHOB.

Os3naxomneHue ¢ nouamuem npeoeia nocied08amenbHOCHu.
O3HakoMJIEHHE C BBIYUCIICHHEM CyMMbl OECKOHEYHOTO YUCIIOBOTO psija
Ha IpHUMepe BBIYUCICHUS CyMMbI OECKOHEYHO yOBIBAIOIIEH reo-
METPUYECKOU MPOTPECCUHU.

Pemenue 3a1auy Ha npuMeHeHHe (POPMYIIbI CYMMbI OECKOHEYHO
yOBIBaloOIIe reOMETPUUYECKON MPOrPeCcCUu

HpOI/I3BOI[HaH Hncc
IIPUMECHCHUC

O3HaKOMIJICHHE C TIOHATHEM TIPOU3BOTHOM.

W3yuenne u GopMyIIMpoOBaHUE €€ MEXaHHYECKOTO U
Tr€OMETPUIECKOTO CMBICTIA, U3YYCHHE AJITOPUTMA BBIYUCICHHSI
IPOM3BOJIHOW HA MPUMEPE BBIYMCIICHUSI MTHOBEHHOW CKOPOCTH U
YIJIOBOTO KOA(QPHIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUS KacaTeJIbHOM B 00IIeM BU/IE.

YcBoenue npaBuil AuddepeHIInpoBaHuUs, TaOINIIBI
IIPOM3BOJIHBIX AJIEMEHTAPHBIX (DYHKIIHIA, TPUMEHEHUE JIIsI
nuddepeHInpoBaHus GYHKIUI, COCTABICHUS YPaBHECHUS KacaTelIbHOM.

N3yuenne TeopeM o CBsI3U CBOMCTB (DYHKIIMU U MIPOU3BOIHOM,
(bopMyIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON UCCIIETOBAHMS
¢byHKLMY, 331aHHON (hOpMYIOH.

YcraHoBieHUE CBSI3U CBOMCTB (DYHKLIMU M POU3BOIAHOM 1O UX
rpagukam.

[IpumeHeHre MPON3BOAHOM IS pEIIeHHUs 3a1a4 Ha HaXOXKAECHUE
HauOOJIbIIEr0, HAMMEHBIIIEr0 3HaUeHHs U Ha HaXOXKJICHHUE IKCTpeMyMa

IlepBooOpa3nas u
UHTETpaj

O3HakoMJIeHHE ¢ IOHSITHEM WHTErpasia u IepBOOOpa3HOM.

N3ydenue npaBuia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hrrotona— Jleitonuma.

Pemenue 3aga4 Ha cBsI3b IEPBOOOPA3HOI U €€ POU3BOAHOM,




BBIUMCIICHUE TTEPBOOOPA3HOM sl JAaHHOH (PYHKIIMH.

Pemienue 3a1a4 Ha MpUMEHEHNE UHTETPAJIA sl BBIYUCICHUS
(U3NYEeCKUX BETMYUH U TUIOIIAJCH

YPABHEHUMSA U HEPABEHCTBA

YpaBHeHus u
CUCTEMBI YPaBHEHHU
HepaBencrtBa u
CUCTEMbI HEPABEHCTB
C IByMs
[IepeMEHHBIMU

O3HaKkoMJIEHHE C IPOCTEHIINMHU CBEACHUSIMU O KOPHSAX
anreOpanvyeckux ypaBHEHUH, IOHATUSMHU UCCIIEJOBAaHMSI YpaBHEHUN U
CUCTEM ypaBHECHM.

W3yuenune Teopun paBHOCHIBHOCTH YPAaBHEHH U €€
npuMeHeHus. [IoBTopeHue 3anncu peneHns CTaH1apTHEIX YPaBHEHUH,
IPUEMOB MTPeoOpa30oBaHus yPaBHEHUH /ISl CBEJICHUS K CTAHIAPTHOMY
YPaBHEHHUIO.

Pemrenne pannoHanbHbIX, HPPAMOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CHCTEM.

Wcnonb3oBanue cBONCTB U rpa@UKOB PYHKUUN I pelIeHus
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.

Pemrenne ypaBHeHUM ¢ IPUMEHEHUEM BCEX IPUEMOB
(pa3nokeHus Ha MHOYKUTEIN, BBECHHSI HOBBIX HEM3BECTHBIX,
MOICTAaHOBKH, TpauuecKoro MeTo/1a).

Pemrenne cucrem ypaBHEHUN ¢ IPUMEHEHHUEM Pa3IMIHBIX
cnoco0oB. O3HaKOMIIEHHE ¢ OOIMMH BOIIPOCAMH PEIIECHUS] HEPAaBEHCTB
Y UCIOJIb30BaHNE CBOMCTB U IpauKoB (PyHKIMI NpU perieHun
HEpaBEHCTB. PenieHre HepaBeHCTB U CUCTEM HEPABEHCTB C
MIPUMEHEHHEM Pa3INYHbIX CIIOCOOO0B.

[IpuMeHeHHEe  MaTeMAaTHYECKUX  METONOB Ul PEICHUs
coJiepKaTebHbIX 3aJad U3 PA3JIMYHBIX 00JacTeldl HAyKu U IPaKTUKU.
HHTepnpeTupoBaHue pe3ysIbTaTOB C YI€TOM PEaIbHbIX OIPaHUYCHHN

JIEMEHTBI KOMBMHATOPUKH, TEOPUU BEPOSITHOCTEU U CTATUCTUKU

OCHOBHEBIE IOHATHUA
KOMOMHATOPUKH

N3ydenue npaBuiia KOMOMHATOPUKHU U IPUMEHEHHE TTPU
pelIeHn KOMOMHATOPHBIX 3a/1ay.

Pemenune koMOMHATOPHBIX 33124 METOJIOM Iiepebopa u 1o
PaBUITy YMHOXKEHUSI.

O3HakoMJIEHHE C IOHITUSIMA KOMOMHATOPHUKU: Pa3MEIICHUSIMH,
COUETaHUSIMU, IEPECTAHOBKAMH U (GOpMyJIaMU JJIsl UX BHIYUCIICHUSI.
OO0bscHeHue U TpuMeHeHue GopMyIl JUIsl BBIYUCIICHUS pa3MellleHUH,
NEPEeCTaHOBOK M COUYETAHUM MPU PELICHUH 3a/1a4.

Oznakomiienre ¢ 6MHOMOM HbIOTOHA U TpEyroJlbHUKOM
[Tackans. Pemienne mpakTHUECKUX 3a/1a4 C UCIIOJIb30BAHUEM MOHATHH U
paBHJI KOMOMHATOPUKH

OneMeHTEI TCOPpHUU

I/ISY‘IGHI/IG KIIACCUYCCKOI'0O OIMPCACIICHHA BEPOATHOCTH, CBOMCTB

BepOHTHOCTCﬁ BEPOATHOCTHU, TCOPCMBI O CYMME BepOﬂTHOCTeﬁ.
PaCCMOTpeHI/Ie IIPpUMCPOB BbIYUCIICHUA BepOHTHOCTeﬁ. Pemenue
3aa4 Ha BbIYHMCIICHUC BCPOHTHOCTGI\/’I COOBITHI
Hpe,[[CTaBJ'ICHI/IC O3HakoMIJICHHE C MMPEACTABJIICHUEM YHCJIOBBIX NAHHBIX U UX
JaHHBIX (Ta6J'H/II_U>I, XapaKTCPUCTUKAMU.
AuarpamMmel, Pemienne MPAKTUYCCKUX 3adaY1 Ha 06p3.60TKy YU CIO0BBIX
rpa(l)I/IKI/I) JAaHHBIX, BBIYUCIICHUC UX XaPAKTCPUCTUK

I'EOMETPUA

HpHMLIe " IJIOCKOCTHU
B IMPOCTPAHCTBC

q)OpMy.TII/IpOBKa 1 IPpUBCACHUC NOKA3aTCIILCTB IIPU3HAKOB
B3aMMHOT'O PACIIOJIOKCHUA IPAMBIX U ILIOCKOCTeM. Pacno3HaBaHue Ha
YCPTECIKAX U MOACIIAX PA3JIMYHBIX CIIYHACB B3aUMHOT'O PACIIOJIOKCHHU A
NOpsAMBIX U HHOCKOCTCﬁ, APTYMCHTHUPOBAHHUEC CBOUX CYH(ILCHHﬁ.
q)OpMYJ'II/IpOBaHI/IC OHpCI[CJ'ICHHﬁ, IMPU3HAKOB 1 CBOICTB TapaJijICJIb HbIX




U NEPIEHIUKYISPHBIX INIOCKOCTEN, IBYIPaHHBIX U JIMHEWHBIX YIJIOB.

BolinosHeHue NOCTpOEHUS YITIOB MEXY IPSIMBIMU, IIPSIMON U
IJIOCKOCTBIO, MEX/1y IIJIOCKOCTSMH IO OIIMCAHUIO U PACIIO3HABAHUE UX
Ha MOJIEISIX.

[IpuMeHeHre IpU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
IJIOCKOCTEN NPY PELICHUH 3a4a4.

N300pakeHne Ha pUCyHKax U KOHCTPYMPOBAHHUE HA MOJIEIISAX
NEPIEHIUKYISIPOB U HAKIIOHHBIX K MJIOCKOCTH, IPSMBIX, apaJUIEIbHBIX
TUTOCKOCTEH, YIIIOB MEXKIY MPSMOM U TUNIOCKOCTBIO U 000CHOBaHNE
IOCTPOCHUS.

Pemenue 3a1a4y Ha BBIYMCIIEHUE T€OMETPUYECKUX BEIUYUH.
Onucel- BaHUE PACCTOSIHUS OT TOUKH JI0 MJIOCKOCTH, OT MPSIMOM 110
IJIOCKOCTH, MEXKY TUIOCKOCTSIMU, MEXIY CKPELMBAIOIIUMUCS
MPSIMBIMU, MEX/Ty IPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIMpPOBAHKE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOSHUSX (TEOPEM CYLIECTBOBAHMUS, CBONCTBA).

N300pakenue Ha yepTexax U MOJIENSIX pacCTOSIHUS U
000CHOBaHME CBOUX CyxJAeHUHN. OnpeaeneHre U BEIYHCICHUE
paccrosHuii B mpoctpanctse. [Ipumenenue popmyn u Teopem
IJTAaHUMETPUU JIJIs1 pelIeHHs 3a1a4.

O3HakoMJIEHHE C IOHITHEM apauIeIbHOTO MPOSKTUPOBAHUS U
ero cpoiictBamu. Qopmyruposanue meopemsl 0 NIOWAOU OPMO2OHANb-
HOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Teopun 11t 000CHOBAHUS MMOCTPOCHUN U
BBIUHUCIICHUH. APTYMEHTUPOBAHHUE CBOUX CYXKJIEHHI O B3AMMHOM
PacMoJIO’KEHUHU MPOCTPAHCTBEHHBIX QPUTYP

MHOrorpaHHuKu

Onucanue U XxapakTepUCTUKA Pa3IUYHbBIX BUJIOB
MHOTOTPaHHUKOB, IEPEUNCICHUE UX 3JIEMEHTOB U CBOMCTB.

N306paxeHne MHOTOIpaHHUKOB U BBITIOJIHEHUE TIOCTPOEHUS Ha
U300paKEHUSIX U MOJIEJISIX MHOTOTPAHHHUKOB.

Boruncnenue IMHEHHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(PUTYpALIUAX, ApTYMEHTHPOBAHUE CBOUX
CYXACHUN. XapaKTepUCTUKa U U300paKeHHe CEUCHUS,pA38ePMKU
MHO202PAHHUKOG, BBIYUCIICHHUE TUIOIIAAEH MOBEPXHOCTEH.

[TocTpoenue mpocTelmnx cedyeHuit Kyoa, MPU3MBbI, TUPAMUIBI.
[Ipumenenue GpakToB U CBECHHI U3 MJIAaHUMETPHUH.

O3HakoMJIeHHE C BUJIJaMU CUMMETPHil B IPOCTPAHCTBE,
(dhopmMmynupoBaHe ONPECICHUN U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TeJl BPAIlleHUs U MHOTOIPAHHUKOB.

[IpumeHeHre CBONCTB CUMMETPHUH TPU PELICHUH 33/a4.
Hcnonb3oBanue npruoOpeTeHHBIX 3HAHU JIJIs HCCIIeI0BaHUS U MOJIe-
JUPOBAHUS HECIOKHBIX 3a]1ay.

N300paskeHne 0OCHOBHBIX MHOTOTPAaHHUKOB U BBITTOJTHEHHE
PUCYHKOB IO YCJIOBUSM 3a/1a4

Tenau MMOBEPXHOCTU
BpalllCHUA

O3HakoMIIeHHE ¢ BUJaMH TeJ BpalieHus, GopMyIrupoBaHUE UX
OIIPENEIICHU U CBOWCTB.

DopMyIMpOBaHUE TEOPEM O CEYEHUH LIAPA INIOCKOCTHIO U
MJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka U U300pakKeHHe TeJ BPAIICHHs], UX Pa3BEPTKH,
CCYCHUS.

Pemenue 3amau Ha MOCTPOEHME CEUECHUM, BBIYUCIIEHUE JJIMH,
paccrosiHui, yrioB, 1omanei. I[lpoBeneHwe  1OKa3aTesbHBIX




pacCyXJICHUI IPU PELICHUH 3a]a4.

[IpuMeHeHne CBOMCTB CUMMETPHHM TIPU PELICHUH 3a/1a4 Ha Tena
BpalleHusi, KOMOWHAIIHIO TEL.

N300pakenne OCHOBHBIX KPYIJIBIX TEJ M BBHIIOJIHEHUE PUCYHKA
10 YCJIOBUIO 3a7a4U

N3mepenus B
re€OMETPUH

O3HakoMJIeHHE ¢ TOHITUSIMHU IIJIOLIAAU U 00beMa, aKCHOMaMU U
CBOWCTBAMM.

Pemenue 3a1a4 Ha BRIYMCIICHUE TUIOMAACH IJIOCKHX QUTYD C
NPUMEHEHHEM COOTBETCTBYIOMIMX (POPMYI U (PaKTOB U3 TUIAHUMETPHH.
N3ydenue TeopeM 0 BHIYMCICHUN 00bEMOB IPOCTPAHCTBEHHBIX TEll,
pelleHre 3a/1a4 Ha IpUMeHeHue GopMysl BBIUUCIEHUSI 0O0bEMOB.
N3yuenue hopmyn 1uis BIYUCIIEHUS TUIOMIA/IeH TOBEPXHOCTEN MHO-
TOTPAHHUKOB U TE€Jl BPAILCHUS.

O3HaKoMJIEHHE C METOJIOM BBIYMCIIEHHU S TIONIA/IU TTOBEPXHOCTH
cdepsl. Pemenre 3ajau Ha BRIYUCIIEHUE TUIOIIA I TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Koopaunars! u
BEKTOPBI

O3HakoMJIeHHEe ¢ TOHATHEM BekTopa. M3ydeHnue nexapToBoit
CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, TOCTPOEHHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK U IJIOCKOCTEH, HAX0KIEHHE KOOPANHAT TOYEK.

Haxoxnaenue ypaBHEeHUN OKPY>KHOCTH, chepbl, IIOCKOCTH.
Brruncnenue paccTossHUN MEXTy TOUYKaMH.

N3yuenne cBOWCTB BEKTOPHBIX BEIUYHH, ITPABUJI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABMII HAXOXKIEHUS KOOPIH-
HaT BEKTOPAa B IPOCTPAHCTBE, IIPABUII ACUCTBUN C BEKTOPAaMH, 3a1aH-
HBIMHU KOOPJMHATaMHU.

[IprMmeHneHne Teopun Mpu pelIeHUH 3a1a4 Ha JEHCTBUSA C
BeKTOpamu. M3ydeHne CKaIsipHOTO MPOU3BENCHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUS MPSIMOU U INIOCKOCTH. [IpruMeHeHune Teopun
IIPY PELICHNUH 3a]1a4 Ha JEHCTBHS C BEKTOPaMH, KOOPAUHATHBIN METOJ,
IIPUMEHEHHUE BEKTOPOB I BBIYHUCIICHNS] BEJINYMH YIJI0B U PACCTOSHUM.
O3HakoMIIEHHE € JJOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O B3a-
MMHOM PacCIOJI0KEHUH NPSAMBIX U INIOCKOCTEN C UCIIOIb30BaHUEM
BEKTOPOB

YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUMYECKOE

OBECIIEYEHUE ITPOI' PAMMBI YUEBHOU JUCLUIIIMHBI «MATEMATUKA»
OcBoeHue mporpaMMmbl y4eOHOM IMCLUIUIMHBI «MaTemaTuka» MHpeAroaracT Hajluyue

KabuHeTa MaTeMaTHKU.

[Tomemenne kabuHeTa OJDKHO YIOBIETBOPATH TpeOoBaHUsM CaHUTapHO-3IMUIEMHO-
nornyeckux mnpaBui U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO THIIOBHIM
o0opynoBaHUEM, YKa3aHHBIM B HACTOAIIMX TPeOOBaHMIX, B TOM YHCIE CIELHMAIN3UPOBAHHON
yueOHOM MeOeNnblo U CpelcTBaMu OOy4YeHHs, JTOCTATOYHBIMHU JJIsi BBIMOJTHEHUS TpeOOBaHUI K
YPOBHIO MOJATOTOBKH 00YUaOIIUXCSI.

B kabuneTre MOKHO OBITH MYIbTHMEIUHHOE O0OOPYIOBAHME, MOCPEACTBOM KOTOPOTO
YY4aCTHUKU 00pa30BaTeIbHOTO IMpoliecca MOTYT MPOCMATPUBATh BU3YalbHYI0 HH(POPMAIUIO 110
MaTeMaTHKe, CO3aBaTh MIPE3EHTALNN, BUI€OMATEPHAIIbl, HHBIE TOKYMEHTHI.

B cocraB yueOHO-METOAMUECKOTO U MaTEePHAILHO-TEXHUUYECKOTO 00eCIIeYeH s TIPOoTpam-
MBI Y4eOHOM TUCIUTUINHBI «MaTeMaTuka» BXOMIST:

. MHOTO(YHKIIMOHATBHBIM KOMIUIEKC MPEMNo/1aBaTes;

. HarJIAHbIE TOCOOMS (KOMITJIEKThI y4eOHBIX TaOMUII, TUIAKATOB, IOPTPETOB
BBIJAIOIINUXCS] YIEHBIX-MaTEMaTHKOB U JIp.);

. MH(OPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;




. 9KPaHHO-3BYKOBBIE MIOCOONS;

. KOMIUIEKT TeXHHUYECKOW JOKYMEHTAIIMH, B TOM YHUCJIE ITaCIopTa Ha CPE/ICTBA
00y4eHHUsI, HHCTPYKIUH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE OC30MaCHOCTH;
. OuOIMOTEeYHBIN (HOHI.

PEKOMEHAYEMAS JINTEPATYPA

Jns cryneHToB

Anumoe IlI.A. u Op. Maremaruka: aiareOpa M Hayaja MaTeMaTHYECKOIO aHalu3a,
reomeTpusi. AnreOpa MW Hayaja MaTeMaTHYeCKOTo aHanm3a (0a30BBIA M YriayOJeHHBIN
ypoBHH).10—11 kmaccel. — M., 2016.

bawmaxoe M. M. Maremaruka: y4eOHUK JUIS CTYA. YYPSKICHUH cpeln. mpod.
obpazoBanus. — M., 2017.

Iyces B.A., Ipuecopves C.I'., Heoneuna C.B. Marematuka s mnpodeccuili u
CHEIHATIbHOCTENW COLUATbHO-IPKOHOMUYECKOTO MPOGMIIsl: YUEOHUK Ui CTYA. YUPEKIACHUN Cpell.
npo@. obpazoBanus. — M., 2015.

Jns npenogaBareneit

®enepanpubiii 3ak0H OoT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit
Denepauuny.

[Ipukaz MunucrepctBa oOpazoBanusi U Hayku PO ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUHM (penepaabHOr0 TrOCYAapCTBEHHOT0 00pa30BaTeNbHOTO CTaHAApTa CpEIHEero
(mosHOTO) 00IIIEr0 00pa30BaHUSY.

[Ipukaz MunuctepctBa o0pasoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun
u3menenuit B Ilpukaz MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit ®denepauuu oT
17.05.2012 Ne 413 «*“O6 yrBepkaeHun (eaepaqTbHOTO TOCYIApPCTBEHHOTO 00pa3oBaTEIHLHOTO
CTaHJapTa cpeaHero (ToJHOTOo) 00IIero 0opa3oBaHus ».

[Tucemo [lemapTameHTa TOCyIapCTBEHHOW MOJUTHKH B cdepe IMOATOTOBKH Padounx
kaapoB u JIIIO MunucrepctBa oOpazoBanusi u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHaIMM MO OpraHu3aly IOJydYeHUs CpeqHero obmiero obpa3oBaHUs B Mpeienax
OCBOEHHSI 00pa30BaTEIBHBIX MPOTPAMM CpPEIHEro MpodecCHoHAIBHOrO0 00pa3oBaHUs Ha 0Oa3ze
OCHOBHOTO 00Iero oOpa3oBaHus C ydeToM TpeOOBaHMH (enepatbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHAAPTOB M MOJy4aeMoil mpodeccuu WM CIEeUUATbHOCTH CpPEIHEro
npodeccuoHaIbHOTO 00pa30BAHUDY.

bawmarxose M. 1. Matematuka: KH. Ui perofaBaTesi: MeTo 1. mocodbue. — M., 2013

bawmaros M.W., [vieanos I H. Metoaudeckoe mocoodue st moarotoBku k EI'D. —
M., 2011.

NuTepuer-pecypcebl

www.fcior.edu.ru (MEpopManinoHHbIEC, TPEHHUPOBOYHBIC U KOHTPOJIBHBIC MaTCPHUAIIBI).
www.school-collection.edu.ru (Enunas xoyutekuuu mudpoBbIX 00pa30BaTEbHBIX PECYPCOB).
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