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1. MOACHUTEJIbHASA 3AIINCKA

[Iporpamma o00611€00pa3oBaTeIbHON YyUeOHOM AMCHUIUIMHBI «MaTeMaTuka
npeaHa3HayeHa JUisl U3y4eHUs MaTeMaTUKU B MPOPECCUOHAIBHBIX 00pa30BaTEbHbIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTeIbHYIO MPOTPaMMy CPEIHEro 00IIe-
ro o0pa3oBaHus B IpeJiesiax OCBOCHUSI OCHOBHOM MPO(eCCHOHAIIBHON 00pa3oBaTeb-
Hoit iporpammel CIT1O (OITOII CITIO) Ha 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHus Mpu
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oOriero
oOpa3oBaHUsI, IPEABIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOM AucuuIuinHbl «MaremaTuka», B coOoTBeTCTBUU ¢ KoHuenmuen npenojaBa-
HUs 0011e00pa30BaTeNbHBIX JUCITUIUIMH ¢ Y4E€TOM MpodeCcCHOHATBHONW HaIpaBiIcH-
HOCTH MPOTpPaMM CpeHEro Mpo(ecCHOHATLHOTO 00pa30BaHus, pealn3yeMbIX Ha Oa-
3¢ OCHOBHOTo oOuiero oOpasoBanusi, (pacnopsbkeHne MunnpocBemienuss PO or
30.04.2021 Ne P-98, ¢ yuetom TpeGoBaHuil penepaibHbIX TOCYJapCTBEHHBIX 00pa3o-
BaTEJbHBIX CTAaHAAPTOB MO MOJIy4aeMOW MPo(eccuu WU CHEeHAIbHOCTU CPETHErO
npodeccuoHanbHoro oopazoBanus 40.02.01 IlpaBo u opraHu3anusi COIUAIBHOTO
obecrnieuenus, 40.02.03 IlpaBo u cyneOHOE agMUHUCTPUPOBAHHE, TPUMEPHON TIPO-
rpaMMbl 001Ieo0pa3oBaTeIbHON yueOHON nuciuiuinHbel «MatemaTtuka» (bawmakos
M.H) nns npodecCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3alui (PEKOMEHIOBAHO
OI'AY «®UPO», npotokon Ne 3 ot 21 utons 2015 r., peructpaiimoOHHbIII HOMEp pe-
uen3uu — 377 ot 23 uronst 2015 r.) ¢ yueToMm nNpuUMEpPHON OCHOBHOM 00pa3oBaTelb-
HOM MpOrpaMMmbl CpeaHEro oOuiero oOpa3oBaHUsA, OJO0OpEHHOUW pemieHueM ¢eme-
pPaIBHOTO Y4eOHO-METOAUYECKOr0 00beIMHEHUS MO 001IeMy oOpa3oBaHuUIO (IIPOTO-
ko1 or 28 wuroHs 2016 1. Ne 2/16-3) U yTOyHEeHUH, OAOOPEHHBIX HAY4YHO-
MeTOoauYecKUM coBeToM lleHTpa mpodeccuoHanmbHOro 00pa3oBaHUsl U CUCTEM KBa-
mupukarmiit OI'AY «®UPO», npotokon Ne3 ot 25 mas 2017 r.

Conepsxanue mporpamMmbl «MatemaThka» HalpaBlI€HO Ha JOCTHKEHHUE Clie-
NYIOLIUX Yeneu:

- obecrieueHre cHOPMUPOBAHHOCTH TPEACTABICHUN O COIMUAIBHBIX, KYIIb-
TYPHBIX U UCTOPUYECKUX (PAKTOpaxX CTAHOBJICHHS MAaTEMAaTHKU;

- obecrnieueHre CPOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U Ma-
TEMaTUYECKOTO MBITIICHHUS,

- obecnieueHre CHOPMHUPOBAHHOCTH YMEHUN MPUMEHATH MOJyYEHHbIE 3Ha-
HUS TIPU PEIICHUN PA3IMYHbBIX 3a1a4;

- obOecnieueHre chOPMUPOBAHHOCTU MPEACTABICHUNA O MaTEMaTHKE KakK 4Ya-
CTH OOIIEUETOBEYECKONW KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIOIIUM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

B nporpammy BKIIFOUEHO COAEpKaHUE, HAMPABICHHOE HA (POPMHUPOBAHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJis1 KauecTBeHHOTo ocBoeHnust OIIOIT CITO
Ha 0a3e OCHOBHOTO OO0Iero 00pa3oBaHMs C MOJYUYEHHEM CPEIHEro o0Iero oopaso-
BaHUSI W OCBOEHUS MPOTPaMMbl MOJATOTOBKM CIEHHAINCTOB CPEIHEr0 3BEHA

(IIIICC3).



1.1. O0mas xapaKkTepucTHKA y4eOHO! AUCHUILTHHBI «MaTeMaTHKa»

Marematuka SIBJIETCS byHIaMeHTAIbHON o011eo0pazoBaTebHON
JUCHUIUIMHOM  CO  CJIOXKUBIIMMCSI  YCTOMYMBBIM  COIEp)KaHUEM U OOIIUMHU
TpeOOBAHUSIMU K MOATOTOBKE 00YYAIOITUXCS.

B mnpodeccuonanbHbIx 00pa3oBaTENbHBIX OpraHU3alUsIX, PEaTU3YIOIIUX
o0pa3oBaTeIbHYI0 MTPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MpEeIax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro oOIIero oOpa3oBaHMs, W3yYEHUE MaTeMaTHUKU
UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT mTpoduias MpoPecCHOHATBHOTO
oOpa3oBaHMUs.

[Ipu ocBoenun mpodeccuit CIIO u cnemmanbHocTeit CIIO ecrecTBeHHO-
HayyHOro mnpoduis mnpodeccuoHambHOro obpa3zoBanus, crnenuansHoctelr CIIO
TYMaHUTapHOTO Npoduiis MpodecCHOHATBHOTO 00pa30BaHUs MaTeMaThKa U3y4aeTcs
Ha ©0a3zoBoM ypoBHe @OI'OC COO; mnpu ocBoernnn mnpodeccuit CIIO wu
cnenuanbHocTed CIIO TEXHMYECKOro M COIMATIbHO-3KOHOMHYECKOIO Mpoduiien
npo(ecCHOHANBHOTO 00pa30BaHUsl MaTeMaTHKa M3ydaeTcsi Oosiee yriayOJIeHHO, Kak
npoduiabHast ydeOHas JAMCUMIUIMHA, YYUTHIBAIOIIAs CHEHU(PUKY OCBAaMBAaEMBIX
npodeccuil uim crenuaaTbHOCTEH.

DTO BbIpa)kaeTcsl B COAECpXKaHUM OOyYEHHs, KOJMUYECTBE YaCOB, BbIACISAEMBIX
Ha M3y4Yy€HUE OTACNBHBIX TEM IpOrpamMMmbl, IITyOMHE HMX OCBOEHHUS CTYJEHTaMH,
o0beME U  XapakTepe [MpaKTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

OOmue 1enu U3ydeHus MaTeMaTHKU TPAAUIMOHHO PEAM3YIOTCA B YETHIPEX
HaIPaBICHUSX

1) obmiee npeacTaBiaeHre 00 UACIX U METOIaX MAaTEMATHKH;

2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocniUTaTEIbHOE BO3/ACICTBHUE.

[Tpodunmzanus neneid MaremMaTHUeCKOro oOpa3oBaHHUS OTpa)kaeTcs Ha
BBIOOpE MPHOPUTETOB B OpraHU3aIldd YUECOHOM ACATEILHOCTH OOydarormuxcs. Jis
TEXHUYECKOTO,  COLIMAJIbHO-3KOHOMHUYECKOTO  mpoduie  mpodeccuoHaIbHOro
oOpa3oBaHMsI BBIOOp 1ieJiell CMelaeTcss B MpParMaTUyeckoM HaIlpaBJICHUH,
IpeyCMaTPUBAIOLIEM YCUJICHUE U PACIIUPEHUE MPUKIAJHOTO XapaKTepa U3ydeHus
MaTeMaTUK{, NPEUMYIIECTBEHHON OpUEHTAlMM Ha aJIrOPUTMUYECKUIl CTHIIb
MO3HABATENBHON JAesITenbHOCTH. [IJIsi TyMaHWTapHOTO ¥ €CTECTBEHHOHAYYHOTO
npoduneit npodecCHOHAIBHOTO 00pa3oBaHusl 0o0Jiee XapaKTePHBIM  SIBIISETCS
yCuJIeHHE OOIIEKYJIbTYPHON COCTaBJISAIONICH y4eOHOW MUCHMIUIMHBI C OpUEHTAIUEH
Ha BU3YaJIbHO-OOpa3HBIM W JIOTMYECKHH CTWUIM yueOHOM pabothl. M3ydenwue
MaTeMaTUKU Kak npoduibHOM o001eo0pa3oBaTeabHON y4eOHOM JHUCLMIUIMHEI,
yuuThIBaloOmew cnenupuky ocBauBaeMbix cTylneHTamMu mnpodeccuit CIIO wnwm
crneunainpHoctu CI1O, obecrieunBaeTcs:

* BBIOOPOM pPa3IMYHBIX MOAXOA0B K BBEIEHUIO OCHOBHBIX MOHSITHIA;

* hopMupoBaHHEM  CHCTEMBbI  Y4€OHBIX  3aJaHUl, OO0ECIeYNBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHIE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* o0oramieHHeM CHeKTpa CTWiIed y4dyeOHOW JeATEeIbHOCTH 32  CUeT
COIJIACOBAaHUS C BEAYUIUMH JEATEIbHOCTHBIMU XapaKTEpPUCTUKAMU BBIOpaHHOMN



npodeccun / cienuarTbHOCTH.

[TpodunpHas cocraBusiomas OTpa)kaeTcs B TPeOOBAHHMSIX K TIOJATOTOBKE
00yJaromuXxcs B YaCTH:

* o0mmIel cuCcTEeMBl 3HAHWN: COJEp)KAaTeIbHBIC TPUMEPHl HCIOIB30BAHUS
MaTeMaTHYECKUX HJIEH U METOA0B B MPO(EeCCHOHATLHOU IS TEIHHOCTH,

* YMEHHI: pa3Iuiyhe B ypOBHE TPEOOBAaHUH K CIOKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* MIPAKTUYECKOTO WCTOJIB30BAHKUS TMPUOOPETECHHBIX 3HAHUH W YMCHHUIA:
WHIUBUIYAIBHOTO YYEOHOTO OIbITa B IOCTPOSHWHM MAaTEMAaTHYECKHX MOJIEIEH,
BBITIOJTHEHUN UCCIIE0BATEIIbCKUX MMPOCKTOB.

Takum oOpazoMm, peanmu3ammsi COACpPKAHUSA  yUeOHOW  JUCITUTIIMHBI
OPUEHTHUPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTUK YICOHOU
paboThl, 3aBUCAIIUX OT MPOPuUIs MPOPECCHOHATHLHOIO 00pa30BaHMs, MOTYyUCHUS
OIbITa HCIOJB30BAHUA MaTEMaTUKU B COJACPXKATEIbHBIX U MPodhecCHOHATBHO
3HAUMMBIX CHUTYaIUSX M0 CPABHEHUIO ¢ (hOPMAIBHO-YPOBHEBBIMU PE3YJIHbTATUBHBIMU
XapaKTepUCTUKAMU OOYUECHHUS.

Conepxanue y4eOHOM NUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSMU 00YUCHUSI MATEMATHKE:

* anreOpauyveckas JUHUS, BKJIIOYAIOIas CUCTEMATU3AIMIO CBEJICHUH O YnCIiax;
M3y4YeHHUE HOBBIX U 0000IIEHUE paHee U3YUCHHBIX OTepalinii (BO3Be/ICHUE B CTEIICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHpOBaHWE, CHHYC, KOCHHYC, TaHTCHC, KOTAHTECHC H
oOpaTHbIC K HHM), M3yYCHHE HOBBIX BHJOB YHCJIOBBIX BBIpOKECHUU U (HOPMYI;
COBEPIIICHCTBOBAHWE TMPAKTUYECKUX HABBIKOB M BBIYHUCIUTEIBHONW KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHUE ajIredpandyeckoro ammapara, copMHUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MMPUMEHEHNE K PEIICHUIO MAaTEMAaTHICCKUX U MPUKIIATHBIX
3amad;

* TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHUSA, BKIIOYAIOIIAs CHUCTEMAaTU3alUI0 H
pacIIMpeHrue CBENEHUN O (PYHKIMAX, COBEPIICHCTBOBAHHUE TpaPUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJE€IMHU W METOJIaMM MAaTEMaTHUYeCKOTO0 aHalu3a B
oO0beMe, TMO3BOJIAIONIEM HWCCIAEAOBAaTh JJEMEHTapHble (QYHKIIMM U peliaTh
pocTeliue TeoMeTpuieckue, Gu3nuecKue u Ipyrue MpuKIaaHbe 3a/1a4u;

* IMHUS YPAaBHCHMM W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOECHUU W
UCCJICIOBAHUM MAaTEMAaTHUYECKUX MOJENIeH, MepeceKaromascs ¢ aareopandeckon u
TEOPETUKO-(PYHKITMOHAIBHOW  JMHUSAMHA W BKJIIOYAIOMIAs  pa3BUTHE |
COBEPIIICHCTBOBAHWE TEXHUKH aJreOpanvecKux MpeoOpa3oBaHWi I pelIeHUs
ypaBHCHUH, HEPaBEHCTB M CHUCTEM; (OPMUPOBAHHE CIOCOOHOCTH CTPOHWTH |
WCCJICIOBATh TMPOCTEHUININEG MAaTEeMaTHYECKUE MOMICIH TPH PEIICHUU TPUKIIATHBIX
3a/1a4, 3a7a49 U3 CMEKHBIX M CIICIIHAIBHBIX TUCITUTIINH;

* TCOMETpUYECKAsl JIMHUSA, BKJIIOYAIONIAs HATJSAIHbIC TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax W M3Yy4YEHHE UX CBOMCTB, (OPMHPOBAHUE W PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XEHWs, pa3BUTHE  CIOCOOOB  TeOMETPHYECKHUX
W3MEPEHUM, KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEIICHUS MAaTeMaTHUECKHUX
Y TIPUKJIQJHBIX 33134,

* CTOXaCTUYECKasl JTUHUS, OCHOBAaHHAS HA Pa3BUTUM KOMOMHATOPHBIX YMEHH,
MPEICTABIICHU O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro



MUpa.

Paznenbl (TeMbl), BKIIOYEHHBIE B COJEpKaHHE Y4eOHOM IUCIMILIMHBI,
SBJIAIOTCS OOIIMMHM JJisi BceX npoduieil mpodeccuoHaabHOro 00pa3oBaHus U TPH
BceX OOBeMax y4yeOHOro BpEMEHM HE3aBHUCHUMO OT TOro, SBIAETCS JIM ydeOHas
nucuuiimHa «Martematukay 0a30Bod WM MPOGUITLHOM.

B nmpuMmepHBIX TemMaTHYEeCKUX IIJJaHAX MporpamMMbl Y4eOHBIM MaTepuan
MPE/ICTaBIICH B (POpME YepeayIolerocsi pa3BepThIBaHUS OCHOBHBIX COJIEPKATEIbHBIX
JUHUHA (anreOpanueckoi, TeOpeTHKO-(PyHKIIMOHAIBHOM, YpaBHEHUI U HEPaBEHCTB,
TEOMETPUYECKON, CTOXAaCTUYECKOM), UYTO TIO3BOJISIET THOKO MCIOJBb30BaTh WX
pPacHoJIOKEHUE M B3aMMOCBSI3b, COCTaBIATH pa0OYMi KaJICHOApHBIA IUIAH, IO-
pa3HOMYy uepeAays y4eOHple TeMbl (TJIaBhl ydeOHWKA), YYWUTHIBAS MPOQPUIbH
npodeccruonanbHoro 00pazoBanmsl, cnenudpuky ocBanBaemon mpodeccuu CIIO mmm
cnequanbHocT  CIIO, rnyOumHy Wu3ydYeHHs Marepuana, YPOBEHb MOATOTOBKHU
CTYJEHTOB 11O IIPEAMETY.

[Ipenyiaraempie B TPUMEPHBIX TEMATHYECKUX IUTAHAX pa3Hble 00BbEMbI
yu4eOHOrO BpEeMEHM Ha U3y4Y€HHE OJHOM U TOM JKE€ TEMbl PEKOMEHIYEeTCs
WCIIOJIB30BaTh JUIsl BBIMIOJIHEHUS PA3IMYHBIX Y4eOHBIX 3amanuil. Tem cambiM
pas3nuuus B TpeOOBaHUSAX K pe3yJbTaTaM 00yUYEHUs MPOSBATCS B YPOBHE HABBIKOB 10
PELICHHUIO 3a/1a4 U OIBITE CAMOCTOSITEIbHON pabOTHI.

N3yuenne obmeoOpazoBaTenbHOM yueOoHOM quctuminabl «OYJ1.03 Marema-
THKa» 3aBEpPIIAETCS MOJIBEICHUEM UTOrOB B (pOpME MUCHbMEHHOI0 IK3aMeHa B Ipo-
necce ocsoenusi OIIOII CIIO c¢ mosiydeHHeM CpeaHero o0Iero oopa3zoBaHus IO
IporpamMme MoJAr0TOBKH crenuanuctoB cpeaHero 3seHa (IITICC3).

B paspene mporpammbl «CoaepkaHue y4dyeOHOM AMCIUIUIMHBD) KYPCHUBOM
BBIJICJICH MaTepuaj, KOTOPbIA MpU U3YYEHUH MaTeMaTUKU Kak 0a30BOM, Tak H
npodUIbHON yUeOHOU TUCIMIUIMHBI, KOHTPOJIIO HE MOIJICKUT.

1.2. MecTo y4eOHOM TMCHUIIMHBI B Y4e0OHOM ILJIaHe

VYyebnas mucuumuinHa «MaTeMaTukay —SABISETCS y4eOHBIM  MPEIMETOM
o0s3aTeNbHOM TIpeAMeTHOM obnactu «Matematuka u uadopmatukay O®I'OC COO.

VYyebnas mucnurimHa «MaTemaTuka» u3ydaercs B 00IIeo0pa3oBaTeIbHOM
ke yueonoro miana IIICC3 CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHMS C
MOJIYYEHHUEM CpeJHero 00Iero o0pa3oBaHusi, BXOJUT B COCTaB oOMIUX 00I1e00pa3o-
BaTEJbHBIX YUYEOHBIX JUCHUIUINH, GOPMHUPYEMBIX U3 00513aTE€IbHBIX MPEIMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odbpazoanus, g npodeccuit CIIO wnm cnenu-
anpHOCTEeN CIIO cootBeTcTBYIONIETO MPOoduUis MpodhecCHOHAIBHOTO 00pa30BaHuUs.



1.3. Pe3yabTaThl 0OCBOCHUSI Y4eOHOM TUCHUIIMHBI

OcBocHue COACPIKaHUA y‘I€6H0ﬁ JUCTTHITIINHBI «MaremaTnka» oOecreunBacT

AJOCTUIKCHHUC CTYACHTAMHU CIICAYIOIIUX pe3yibmamoe:
o JAIUYHOCMIHbIX.,

| OY[.03 | Maremaruxa | JIP 1-12, 13, 14

JInyHOCTHBIE pe3yJIbTAThI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopbwt)

Ko TMYHOCTHBIX
pe3yJibTaToB pea-
JIN3AIUH POrpam-
MBI BOCIIMTAHUS

Oco3Haromuii ce0s rpakIaHMHOM U 3aIllIUTHUKOM BEJIMKOHN CTpa-
HBI.

JP1

[TposiBnsitoIUi AKTUBHYIO MPAXKIAHCKYIO MO3UIUIO, IE€MOHCTPUPYIOLIUI
MPUBEPKEHHOCTh MPUHIUIIAM YE€CTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH aKTHBHBIA U yYaCTBYIOIIUN B CTYIEHUYECKOM M TEPPHUTO-
pHAIbHOM CaMOYIpaBIE€HUU, B TOM YHCJE Ha YCIOBHUSX T0OPOBOJIbYE-
CTBA, IPOAYKTUBHO B3aMMOJICHCTBYIONINN U YYaCTBYIOIIHUH B JAesTENbHO-
CTH OOIIIECTBEHHBIX OPTaHHU3AIIHA.

JIP 2

CoOumro1arouii HOpMBI TTPABOIIOPSIKA, CICIYIONIMA HealiaM TpaXkIaH-
CKOro ooOiecTBa, odecreyeHus: 0€30MacHOCTH, IPaB U CBOOOJ IpakKiaH
Poccun. JlosinpHbIN K yCTAaHOBKAM M IPOSIBJICHUSIM IIpEACTaBUTENIEH CyO-
KYJIbTYp, OTJAMYAIOLMN UX OT IPYII C JECTPYKTUBHBIM U JIEBUAHTHBIM
MoBeIcHUEM. JIeMOHCTPUPYIOIINI HENPUATHE U TPEAYIPEKTAIOIINN CO-
[IMAJIbHO OIaCHOE MOBEACHUE OKPYKAIOIIHX.

JIP 3

[TposiBisArOIIMI ¥ AEMOHCTPUPYIOIINN YBaKEHUE K JIOJIAM TpyHa, OCO-
3HAIOLIUHA EHHOCTh COOCTBEHHOro Tpyaa. CTpemsimuiics Kk GopMupoBa-
HUIO B CETEBOM Cpejie JIMYHOCTHO M MPO(ECCHOHATBHOTO KOHCTPYKTHB-
HOTO «IU(POBOTO CIEIa.

JIP 4

JIeMOHCTpUPYIOLUN NPUBEPKEHHOCTh K POJHON KYJIbType, UCTOpUYE-
CKOM maMsTH Ha OCHOBE JII0OBU K PoauHe, pogHOMY Hapony, Majloi po-
JUHE, NPUHATUIO TPAJULUOHHBIX LEHHOCTEM  MHOIOHALMOHAIBHOI'O
Hapona Poccun.

JPS

HpOfIBJ’[fIIOHH/II\/JI YBAXKXCHHUC K JIIOAAM CTApPUICTO IMOKOJCHUA U TOTOBHOCTDH
K Yy4aCTHUIO B COHI/IaJ'II)HOI\/'I MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX.

JIP 6

Oco3Hatonuii NpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa; yBa)karo-
M COOCTBEHHYIO M UY)KYIO0 YHUKAJIbHOCTh B PA3JINYHBIX CUTYaIUSAX, BO
Bcex (opmax U BUAaxX AEATEIbHOCTH.

JP 7

[IpostBnsroIniA M JIEMOHCTPUPYIOIINK yBaKEHUE K IPEICTABUTEISM
Pa3JIMYHBIX 3THOKYJIBTYPHBIX, COUAIBHBIX, KOH()ECCHOHANBHBIX U MHBIX
rpynn. ConpuYacTHBIM K COXPaHEHUIO, IPEYMHOKEHHUIO U TPAHCISALUU
KYJIBTYPHBIX TPAIULUN U LIEHHOCTEH MHOTOHALIMOHATIBHOTO POCCUUCKOTO
rocyzapcrsa.

JIP 8

Cobmoaronuii ¥ MponaraHANpPYIOIINA MpaBuiIa 3A0POBOTO U Oe3omac-
HOTO 00pasa JKHU3HH, CIOpPTa; MPEeIyNpexaaroIui Tu00 MpeoaoIeBaro-
A 3aBUCHUMOCTH OT aJKOToysi, Tabaka, TMCHUXOAKTUBHBIX BEIIECTB,
a3apTHBIX Urp u T.4. COXpaHSIOMUNA ICUXOJOTUYECKYI0 YCTOMUYUBOCTD B
CUTYaTHUBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIINUXCS CUTYaIUSX.

JIP 9




3aboTsamuiics O 3alUTe OKPYXKAIOMIEH Cpelbl, COOCTBEHHOW U

. . JIP 10
qyK0l O€30MaCHOCTH, B TOM YHUCIIE ITU(POBOH.

[IposBistomuil yBa)k€HHUE K ICTETMUECKUM LEHHOCTSAM, oOiaza-

. . JIP 11
IOIUNA OCHOBAaMU ICTETUYECKOU KYJIBTYPBI.

IIpuHUMaroOmuii ceMeHbIe LIEHHOCTH, TOTOBBIM K CO3JAHUIO Ce-
MBHA M BOCIUTAHUIO JETEH; NEMOHCTPUPYIOIIMM HENPUATHE HACWINSA B
CEMbE, YX0J1a OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLLEHUI
CO CBOMMHU JIETbMH U UX (PMHAHCOBOTO COJCPKAHHUS.

JIP 12

JINYHOCTHBIE Pe3yJbTAThI
peanu3alnuy NporpaMMbl BOCIIUTAHNS,
onpeaeJieHHbIE OTPACIeBbIMHM TPEOOBAHUSAMMU K 1€J0BbIM Ka4eCTBAM JIMYHOCTH

JIeMOHCTpUPYIOIIUKA TOTOBHOCTh U CIIOCOOHOCTH BECTH C JIPYTUMH
JIIOJIbMH, IOCTUTATh B HEM B3aMMOIIOHUMAHHUSI, HAXOAUTh OOIKE 1IeJIU U CO- JIP 13
TPYAHUYATH JJI UX TOCTHKEHUS B MPOECCHOHATBHON AESITeTbHOCTH

[IposiBasitonnii CO3HATENIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa3o-
BAaHUIO KaK YCJIOBMIO YCIIEUIHOM Mpo(ecCHOHaIbHON M O0IIECTBEHHOH Jesi- JIP 14
TEJIbLHOCTH

MemanpeomenmHplX:

1) yMeHne caMOCTOSITEILHO OMNPENENATh LENU ACSITEIBHOCTH U COCTAaBISATH
IJIAHBI JIEATEIbHOCTH; CAMOCTOSTENIBHO OCYILECTBIISITh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATh JIEATECILHOCTh; MCIIOIL30BaTh BCE BO3MOIKHBIC PECYPCHI IS TOCTHIKCHUS
MOCTABJICHHBIX IIEJICH W pealn3aliui IJIAaHOB JCATEIHHOCTH, BHIOMpATh YCIEITHBIC
CTPATETUH B PA3TUIHBIX CUTYaIIHSIX;

2) yMeHHe TPOIYKTUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B IMPOIECCE COB-
MECTHOM JESITeNIbHOCTH, YYUTHIBATh MO3UIUU JIPYTUX YYACTHUKOB JIEATEIHLHOCTH,
s dexTuBHO pazpematbh KOHPIUKTHI;

3) BiIajieHe HaBBIKAMH MO3HABATEILHOM, Y4EOHO-UCCIIEIOBATENBCKON U TIPO-
EKTHOM JESTEIHHOCTH, HABBIKAMH pa3pelieHus npoodieM; criocOOHOCTh U TOTOBHOCTh
K CaMOCTOATEIILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj1au, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITENBHOW WH(MOPMALIMOHHO-
MO3HABATEIILHOHN JICSITCIIBHOCTH, BJIaJICHHE HaBBIKAMHU TIOJYYCHHSI HEOOXOIUMOMN HMH-
dbopmanuu U3 cIOBapei pasHBIX THUIIOB, YMCHHE OPUEHTHPOBATHCS B PA3JIMYHBIX HC-
TOYHHKAX WH(HOPMAINK, KPUTHYECCKH OIICHWBATh W WHTEPIPETHPOBaATH WH(MOpMa-
U0, TIOJIy4aeMyI0 U3 Pa3IUYHbIX UICTOUYHUKOB;

5) yMeH#HE MCIOJIB30BaTh CPeICTBA WH()OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonorui (nanee - UKT) B perieHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHHU-
3aIMOHHBIX 3329 C COONFOJIEHHEM TPeOOBaHHMM 3PrOHOMHKH, TEXHHUKH OE30I1acHO-
CTH, TUTUEHBI, PECYypcOCOepeKeHNsI, IPABOBBIX M ITHUECKUX HOPM, HOPM HH(pOpMa-
IMOHHOM 0€30IaCHOCTH;

6) yMeHue ompenensaTh Ha3HAYeHHE M (QYHKIMH Pa3TMYHBIX COIUAIBHBIX WH-
CTUTYTOB;

7) yMEHHE CaMOCTOSITCIIBHO OIICHWBATh M NMPUHUMATH PEIICHUS, OMPEICIISIIO-
IIME CTPATETHIO MTOBEACHUS, C YIETOM IPakIaHCKUX U HPAaBCTBEHHBIX IICHHOCTEH;



8) BJIAJICHHUC A3BIKOBBIMU CPCACTBAMHU - YMCHHC SACHO, JIOTUYHO W TOYHO H3JIa-
raTb CBOIO TOYKY 3pCHUA, UCIIOJIb30BAThL aJICKBATHLIC SA3BIKOBLIC CPCACTBA,

9) BJIaACHHNC HAaBbIKaMH II03HABATEIbHOU pe(l)HeKCI/II/I KaK OCO3HaHUs COBCpIIa-

CMBIX ,ZIGI?ICTBPIfI N MBICJIIUTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ,

I'paHuL CBOCTO 3HAHUA WM HC3HAHUWA, HOBBIX ITIO3HABATCIIBHLIX 3aAd4 U CPCACTB

HNX JOCTHUIKCHUA.

npeoMemHuIX:

1) chopMHUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTUKE KaK YacTH MHPOBOM
KYJBTYPbl 1 O MECTE MAaTEMaTUKU B COBPEMEHHOM IIMBUIIU3AIMU, O CIIOCOOAaX OMu-
CaHHS HA MAaTEMAaTUYECKOM SI3bIKE SIBIICHUN PEAIbHOTO MUPA;

2) chopMUPOBAHHOCTh TIPEACTABICHUA O MAaTEMATHYECKUX MOHSATHUAX Kak O
BAKHEUIIINX MATEMATHYECKUX MOJIEIISIX, TTO3BOJISIONIMX OMKUCHIBATh U U3Y4YaTh pas-
HBIE IIPOLIECCHI U SIBJICHUS; IOHUMAaHUE BO3MOXHOCTH AKCHOMATUYECKOr0 MOCTPO-
€HUSI MATEMAaTUYECKUX TEOPUH;

3) BIaicHUE METOJaMM JO0KAa3aTelIbCTB M aTOPUTMOB PELICHUS; YMEHUE HX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a/1a4;

4) BJIaJICHUE CTAaHIAPTHBIMHU IPUEMaMH PELICHUS PallMOHAJIBHBIX U UPpaLUO-
HaJIbHBIX, [IOKA3aTEJIbHBIX, CTEIIEHHbBIX, TPUTOHOMETPUUECKUX YPABHEHUU U HEpa-
BEHCTB, UX CHUCTEM; HMCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM
YHUCIIe JJIsl TIOMCKA MyTH PEUICHHS W WIIIOCTPALUM PEIICHUS YPABHEHUW W HEpa-
BEHCTB;

5) cpOpMHUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX MOHSITHSX, UJIESIX U METO-

JaX MATEMaTUYECKOTO aHAJIN3a;

6) BJIaJICHUEC OCHOBHBIMHU TMOHSTHUSAMHU O IUIOCKMX W TPOCTPAHCTBEHHBIX TI€O-
METpUUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Ha YepTekKaX, MOJEISIX U B pealbHOM MHUpE reomMeTpuueckue (u-
T'Yphl; IPUMEHEHHE U3YyUYEHHBIX CBOWCTB reomMeTpuueckux (uryp u popmyn s
pELICHUsI TEOMETPUYECKUX 3a/]1a4 U 3a/]1a4 C IPAKTUYECKUM COJICPKAHUEM,;

7) chOpMHUPOBAHHOCTh TMPEACTABICHUN O MpOIeccax U SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHU-
pe, 00 OCHOBHBIX TMOHSATHUSAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; yMEHUIN Haxo-
JIUTh U OIEHWBATh BEPOSTHOCTH HACTYIUICHUS! COOBITHI B MPOCTEUIINX MPaKTHYE-
CKMX CUTyalHSX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYNH;

8) BJ1aJICHNE HAaBBIKAMH HCIOJIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM MpHu

pellIeHuu 3a/1ay;

B pe3ynbrare u3ydeHnus yuyeOHOro nmpeaMmera «MareMaTrkay Ha YpOBHE Cpei-
Hero o01ero oopa3oBaHus:
BrimmyckHuk Ha 6a30BOM YPOBHE HAYYHUTCS:

— BBITIOJIHATh apu(MeTnueckue IeHCTBUS, COueTas YCTHbIE W MHUCHMEHHBIE
MPUEMbI, TIPUMEHEHUE BBIYMCIHUTEIBHBIX YCTPOWCTB, HAXOIUTh 3HAUYEHWE KOPHS
HATypaJbHOM CTENEeHH, CTETCHH C PAIlMOHAIBHBIM TOKa3zaresieM, Jorapudma, Hc-
MOJIB3YsI TIPH HEOOXOIMMOCTH BBIYHCIIUTEIBHBIC YCTPOMCTBA; MOJIH30BATHCS OIEHKON
Y IPUKUIKON TIPH MPAKTHYECKUX pacyeTax;



— IPUMEHATH NOHATHUS, CBA3AHHBIE C IEIMMOCTBIO LIEJIBIX YUCEN, IPU PELICHUN
MaTEeMaTHYECKHX 3a/1a4;

— HaXOJAUTh KOPHU MHOTOWICHOB C OJIHOM IIEPEMEHHOM, PacKIaablBaTh MHOTO-
YJIEHBI HA MHOKUTEH;

— BBINIOJIHATD JEUCTBUS C KOMIUIEKCHBIMU YHCJIAMH, TIOJIB30BATHCS T€OMETPH-
YECKOW MHTEPIPETANEN KOMIUIEKCHBIX YHMCEJ, B NMPOCTEHIIUX CIydasX HAaXOAWUTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTEIBHBIMU KO3 PPUIIUEHTAMU;

— IPOBOJUTH NMpeoOpa30BaHMs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIHOYa-
IOLIUX CTENEHU, PaJuKallbl, Jorapu(mMbl 1 TPUTOHOMETPUYECKHE (DYHKIINH;

— HCIIOJIb30BATh MIPUOOPETEHHBIE 3HAHNUSA U YMEHHUS B MPAKTUYECKOU JEATENb-
HOCTU M B TIOBCETHEBHOM >KM3HH IS MPAKTHUECKUX PAcueToB Mo (popmyrnam, BKITIO-
yasi GOpMyJIbl, COJAEpKaIINe CTENEHH, PaJUuKalbl, JOrapudMbl U TPUTOHOMETpUYE-
ckue (YHKIHMH, UCHOJIb3Yd MPU HEOOXOJUMOCTH CIPAaBOYHBIE MaTepUaibl U IPO-
CTEUIIINE BBIYMCIIUTENBHBIE YCTPOMCTBA;

— OIpeaeNsITh 3HaueHUue (YHKIUU MO 3HAYCHUIO apryMEHTa MpPHU pa3IUdHbIX
crioco0ax 3agaHus PyHKINU;

— CTPOUTh TpaUKHU WM3YUYCHHBIX (DYHKLMH, BBINOIHATH NMPeoOpa3oBaHUs Ipa-
(UKOB;

— OIKCHIBATh MO rpauKy U o GopMyJie MOBEICHUE U CBOMCTBA (DYHKIINH;

— peuIaTh YpaBHEHUS, CUCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIOJb3Yysl CBOMCTBA
GYHKIMHI 1 UX rpaduuecKue MpeicTaBICHMs;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHNUSA U YMEHHUS B MPAKTUYECKOU JEATENb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI1 OMHCAHUS U UCCIEIOBAHUS C MTOMOILIBIO PYHK-
LMI peajbHbIX 3aBUCUMOCTEH, MPEICTABIEHUS UX TpauecKu; UHTEepIpeTals rpa-
(UKOB peanbHbIX IPOLIECCOB;

— pemaTh paluuoHalbHbIE, OKa3aTeIbHbIE U JIOTapU(PMUUECKUE YpaBHEHUS U
HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

— JI0Ka3aTh HECJIOKHbIE HEPABEHCTBA,

— pelarb TECTOBBIE 3aJa4d C IIOMOLIBIO COCTAaBJIEHUsA YPAaBHEHUUW WM HeEpa-
BEHCTB, HUHTEPIIPETUPYSI PE3YNBTAT C YUETOM OIPAHUYEHUI YCIOBUS 3a7a4H;

— n300paxaTh Ha KOOPAMHATHOW IMJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUMN
Y HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM,;

— HaxOJUTh NPUOJMKEHHbIE PEIICHUs YpaBHEHUW M UX CHUCTEM, HCIOJIb3Ys
rpaduuecKuit METoI;

— pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbI C MPUMEHEHUEM IpapuuecKuxX
IpE/ICTaBIICHU, CBOMCTB (DYHKIIM, MPOU3BOIHOM;

— UCMOJb30BaATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUUYECKOMN NEsITelb-
HOCTHU M B IIOBCEAHEBHOM KU3HU I IIOCTPOCHHUS U CIEAOBAHUS MTPOCTEUIINX MaTe-
MaTHYECKUX MOJICIICH;

BrimyckHuK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAyUHUTHCA:
— pemarpb npocreire KoMOMHATOPHBIE 3a/1a4l METOJIOM Mepedopa, a TaKkxKe ¢
MCIIOJIb30BAaHUEM U3BECTHBIX (pOopMyI1, TpeyrojibHuKa [lackans; Berauciarh kodhdu-



nueHTsl OuHoma HeroToHa mo ¢opMmyre U ¢ ucnoib3oBaHueM tpeyroipHuka [lacka-
TSt

— BBIYUCIISATh BEPOSITHOCTU COOBITUM HA OCHOBE IMOJCYETa YKCIIa HCXOJIOB
(mpocreiiime cirydan);

— UCTOJB30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOUN NesITelb-
HOCTH U B IIOBCEJTHEBHOM KW3HU IS AaHAJIN3a PEAJIbHBIX YMCIIOBBIX JAaHHBIX, IIPEJI-
CTAaBJICHHBIX B BHJIC JUarpamM, rpadukoB; s aHanu3a WHAOOPMALMU CTaTUCTHYE-
CKOT'0 XapakTepa,

— HaxOJUTh CYMMY OE€CKOHEYHO YOBIBAIOIIECH T€OMETPUUECKOM MPOTrPECCHH;

— BBIYUCIISITH MTPOU3BOIHBIE U MIEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIMH, MpH-
MEHSs MPaBUJIa BBIYHUCIECHUS MMPOU3BOAHBIX U MEPBOOOPA3HBIX, UCIOJB3Ys CIIPAaBOY-
HBIE MaTEpHUaJbl,

— HcclieoBaTh (PYHKLIHUU U CTPOUTH UX Tpa(UKU C MOMOUIBIO TPOU3BOJHOM;

— pemaTh 3aJladyd ¢ MPUMEHEHUEM YpaBHEHUS KacaTelIbHOM K rpaduky (yHK-
LMY

—pemarh 3a7aud Ha HaXOXJIE€HHWE HauOOJIbIIEr0 W HAMMEHbBILIEro 3HA4Y€HUs
(yHKLIHMH Ha OTPE3KE;

— BBIYMCIITH IJIOMIAIb KPUBOJIMHEWHON TPaIlCLINH;

— HCMOJb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B NMPAKTHUYECKOU JEATEIb-
HOCTU U B TIOBCETHEBHOM JKM3HHU I PEILICHUSI T€OMETPUUYECKUX, PU3NUECKUX, IKO-
HOMMYECKUX U JAPYTUX MPHUKIAJHBIX 3a7ad, B TOM YHUCIE 33Ja4 Ha HauOOJbIIME U
HaVMEHbIIYE 3HAYCHUS C IPUMEHEHUEM alllapara MaTeMaTU4eCKOrO aHAJIN3a;

— COOTHOCHTD IJIOCKUE TeoMeTpUUYecKue (pUrypsl U TpeXMepHble 0OBEKTHI C UX
ONMHCAHUIMU, YePTEXKaMHU, U300pAKECHUSIMU; pa3InyaTh U aHAJIM3UPOBATH B3AMMHOE
pacrojioxenue Guryp;

— n300paxaTh reoMeTprudeckue GUrypsl U Teja, BHINOIHATh YEPTEXK MO yCIIO-
BUIO 33/1a4H;

— pelarb reOMETPUYECKUE 3a71a4H, ONUPAACh HA U3YYEHHBIE CBOWCTBA IIJIaHHU-
METPUYECKUX U CTEPEOMETPUUECKUX (PUTYP M OTHOILIEHUN MEXIY HUMH, IPUMEHSS
anredpanyecKrii 1 TPUTOHOMETPUYECKUH armapar;

— IIPOBOJIUTH JOKA3aTENbHBIE PACCYKICHUS MPU PELICHUH 3a1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCIIAThH JIUHEIHBIE 3JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(pUTYpa-
USIX, 00BbEMBI U IIJIOLIAIA MIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE M UX MPOCTEHIINX
KOMOMHALIUI;

— IPUMEHATh KOOPJAMHATHO-BEKTOPHBIM METOJ [JJIsl BBIYMCIICHUS OTHOIIECHUH,
PaCCTOSIHUM U YTJIOB;

— CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U M300paXkaTh CEUEHHUS TEJ BPAlllCHHUS,;

— MCMOJb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATElb-
HOCTH M B MOBCEIHEBHOW >KM3HU ISl UCCIENOBaHMS (MOIETUPOBAHMS) HECIOXKHBIX
IPAKTUYECKUX CUTyalluii Ha OCHOBE M3yYEHHBIX (POPMYJ] U CBOMCTB (PUTyp; BBIUKC-
JICHUs! IJIMH, TJIOMAaAe U 00beMOB NPU PEIICHUU MPAKTUUYECKUX 33]a4, UCIOJIb3Ys
Ipu HEOOXOMMOCTH CIIPABOYHUKH U BBIYMCIUTEIbHBIE YCTPOUCTBA; MPUOOPETEHNUS



MIPAKTUYECKOTO OTBITA JAEATEIHLHOCTH, MPEAMICCTBYIONMEH MPOPECCUOHAITBHON, B OC-
HOBE KOTOPOMU JICKUT TaHHBIM Y4eOHBIN TIPEeMET;

1.4. Conepxanue y4eOHOH AU CIUTIIIMHBI
(*3BE310YKOM BBIICISAIOTCS TEMbI 3aHATUH, TPOBOJUMBIX B JopMe MPAKTUIECKON MTOATOTOBKH )

BBEJIEHUE
MarteMaTuka B HayKe, TeXHUKE, IKOHOMHKEe, MHPOPMAIMOHHBIX TEXHOJI0-
TUSIX U MPAKTHYECKOM 1eSTeIbHOCTH.
Lenu 1 3a7aun U3y4eHUsI MATEMaTHKU TIpU ocBoeHuu crienmansHoctert CIIO.

PA3JIEJI 1. AJITEBPA
TEMA 1.1. PASBUTHUE ITIOHATHUSA O YUCJIE*
1.1.1 llenble U pauuoHAJbLHBbIE Yncia. [lelicTBUTEILHbIE YHCJIA.

IIpakTuyeckoe 3ansitue Ne 1. Apupmernyeckue 1eHCTBUS HAJl YUCITAMH.

1.1.2. Ilpubnusncennsvie epriuucieHun.

IIpakTuueckoe 3ansaTue Ne 2. HaxoxaeHue npuOJIHKEHHBIX 3HAYEHUH BeJIH-

YHMH U MOTPEIHOCTeil BLIYMCJIEHUI, CDABHEHNUE YHCIIOBBIX BBIPAXKECHUM.

1.1.3. Komnnekcuote uucna. /leiicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 aleeOpau-
yeckou @opme. [ eomempuueckas unmepnpemayus KOMNIEKCHO20 YUCIA.
Tpueonomempuueckas u nokazamenvHas opma KOMNIeKCHo20 ducia. /leti-
CMBUST HAO KOMNJIEKCHbIMU YUCIAMU 8 MPULOHOMEMPUUECKOU U NOKA3AmeJlb-
HoU hopmax.

TEMA 1.2. KOPHU, CTEIITEHU U JIOTAPU®MbI*

1.2.1 Kopuu u crenenu. KopHu HaTypaJbHOW CTENEHU M3 YUCIA U UX CBOW-
CTBA.

IIpakTuueckoe 3ansitue Ne 3. Briuncnenvue u cpaBHeHUE KOpHEW. BrimonHe-
HUE PACUYETOB C PAUKAIIAMH.

1.2.2. Ctenenu ¢ paMoOHAJLHBIMHU NOKA3aTeJsIMU, UX cBolicTBa. CreneHu
C JEWCTBUTEIILHBIMU MMOKA3aTENAMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu c oeiicmeumenbHvim noxkazamenem. IIpeodpaszo-
BAHME PALIMOHAIBHBIX, UPPALUOHAIBHBIX CTEIIEHHBIX BBIPAXKECHUM.

IpakTnueckoe 3ansaTue Ne 4. HaxoxxaeHue 3HAUEHUN CTENEHEW C paluo-
HaJIbHBIMU MMOKA3aTEIISIMHU.

IpakTuuyeckoe 3ansaTue Ne 5. Penienne nppaOHaIbHbBIX YPABHEHUM.

IpakTnueckoe 3ausiTue Ne 6. CpaBHenue creneneid. IIpeoOpa3oBanus BeIpa-
YKEHUH, COAEPKAILINUX CTETICHH.

1.2.4. TlpeoOpa3oBanue mnoka3aTejbHbIX Bbipa:xkenuii. IlpeoOpa3zoBanue
ajredOpanyecKnx BbIpaKeHUM.

IIpakTnueckoe 3ansaTue Ne 7. PereHne noka3aTeapbHbIX YPaBHEHUM.
1.2.5 Jlorapugm. Jlorapudm urciia. OcHOBHOE JIOrapu(PMUUECKOe TOKAECTBO.
Jlecsatuunbie U HaTypaibHble Jorapudmel. [IpaBuia neiictBuii ¢ norapudmamu. Ile-



pexoj K HoBoMy ocHoBaHUI0. [IpeoOpa3zoBanue JorapuMUIECKUX BHIPAKCHHM.
IIpakTtnueckne 3ansaTuss Ne 8. Haxo:knenme 3HadeHuid Jorapupma mno
MPOU3BOJILHOMY OCHOBaHUIO. [lepexo/l OT OJJHOr0 OCHOBAHHUS K IPYTOMY.
IpakTuyeckue 3ansiTust Ne 9. Berurciienue u cpaBHEHUE J0rapu(pmMoB.
IpakTnueckoe 3ansitue Ne 10. [IpuGmkeHHbIC BBIYUCICHUS M PEIICHUS
NPUKIIAAHBIX 3a]1a4.
IIpakTuyeckoe 3ansitue Ne 11. Pemennie norapuMuueckux ypaBHEHUH.

TEMA 1.3. OCHOBbI TPUTOHOMETPUN*

1.3.1 Paauannas mepa yria. BpamareiabHoe nBuxkenue. CHHYC, KOCHHYC,
TAHI€HC ¥ KOTAaHT€HC YuCa.

IIpakTuueckoe 3ansiTue Ne 12. PagranHblli METOI U3MEPEHUS YIJIOB Bpalle-
HUS U CBSI3b C TPAJTYCHOU MEPOM.

1.3.2. OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

IpakTnueckoe 3ansaTue Ne 13. @opmyna npuBeneHus. OCHOBHBIE TPHUTOHO-
MCTPHUYCCKUC TOXKACCTBA

IIpakTnueckoe 3ansaTue Ne 14. @opmyIibl CIOKEHHUS.

IpakTnueckoe 3ansatue Ne 15. @opMynbl 1BOMHOrO aprymeHTta, GopmyJsibl
YABOCHHMUS.

1.3.3 @opmynwt nonosunnozo yana.

1.3.4 IIpeoOpa3oBaHue CyMMblI TPUTOHOMETPUYECKUX (PYHKI U B IPOM3-
BeJeHHue U 00paTHO.

IIpakTuyeckoe 3ansitue Ne 16. IIpeoOpaszoBanue CymMMbl TPUTOHOMETpHUYE-
CKMX (DYHKIIUI B IPOU3BENICHUE, U OOPaTHO.

1.3.5. Buipasicenue mpuzonomempuueckux (yHKuuil yepes maHzeHc nojo-
B6UHHO20 apZymMeHma.

1.3.6 IIpocTreiinine TPUrOHOMETPUYECKUE YPABHEHUSI.

1.3.7 Ilpocmeiiwiue mpuzonomempuueckue HepageHcmed.

IIpakTnueckoe 3ansatue Ne 17. ITpocreliinie TpUroHOMETPUYECKUE YpaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 OOpaTHble TpUroHOMeTpHUYecKkre (PYHKIUM: apKCHHYC, apKKOCHHYC,
apKTaHT€HC YucIa.

IIpakTuyeckoe 3ansitue Ne 18. OOpaTHbie TPUTOHOMETPUYECKUE QYHKINU

1.4. ®YHKIIUU, UX CBOMCTBA U T'PA®UKHN*

1.4.1 ®ynkumu. O6mactb ompeneseHUuss U MHOXKECTBO 3HAUYECHHM; rpaduk
dbyHKIIMKA, TOCTpoeHUE TpadukoB (GYHKIUN, 3aJaHHBIX PA3JIUYHBIMHU CIIOCOOAMH.
CpoiicTBa (pyHKIHMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTh, IEPH-
OIMYHOCTh. [IpOMEXyTKM BO3pacTaHWs W YOBIBaHUS, HauOOJbIIEe W HAUMEHBIIEE
3HAUCHUSA, TOYKH OHKcTpemyma. ['paduueckas wunTepmpetarus. ApudmeTrnueckue
onepanuu Haj GyHKIMAMA. CiioxHas GyHKINAS (KOMITO3HIIHS).

IIpakTuyeckoe 3ansitue Ne 19. Tloctpoenne u uteHue rpaduKoB PyHKITUH.

1.4.2 Tlpumepbl GyHKIHOHAIBbHBIX 3aBHCHUMOCTEH B peajbHBIX Mpoleccax
U SIBJICHUSIX.

IIpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCMMOCTEN MEXAY NEPEMEH-



HBIMH B PEAJIbHBIX MPOLIECCAX U3 CMEKHBIX JUCIUILIVH.

1.4.3 Ilonamue o nenpepvienocmu hynxkyuu. Oopamnvie gynxyuu. Oodracmo
onpeoenenusi u obnacms 3uaveHuti oopamuou ¢ynxyuu. I'paguxk oopammuoit ghyuk-
uuu.

1.4.4 CreneHnnble, moka3arejibHble, JorapumMmuyeckue 1 TPUrOHOMETPH-
yeckue pynkuuu. OO6parHble TpUroHoMeTpuieckue QpyHkiuu. Onpenenenus QyHk-
Ui, uX cBolcTBa U rpaduku. [IpeoOpazoanus rpadukos. IlapamienbHblil mepeHoC,
CUMMETPHUSI OTHOCUTEIBHO OCEN KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Havdala Ko-
OpIMHAT, CAMMETPHSI OTHOCUTEIIBHO MPSIMOU Y=X, PACTSKEHUE U CKATUE BIOJb OCEU
KOOpJWHAT.

IpakTnuyeckoe 3ausitue Ne 21. HenpepbiBHble M nepuognuyeckue (GpyHk-
muu. Onpenenenue ¢pyukuuid. UccnenoBanue gpynkuuu. CBoiicTBa TUHEHHON, KBaagpa-
TUYHOM, KyCOUHO-JIMHEUHOMN U IPOOHO- TMHENHONU PyHKIUI

IpakTnueckoe 3ansaTue Ne 22. OOpaTHble TPUrOHOMeTpUYecKHe (yHK-
uuu. CpoiictBa M TpaduKky CHHYycCa, KOCHHYyCa, TaHTeHCa M KoTaHreHca. OOpaTHbIe
(GYHKIIUHM U UX TpadUKH

IpakTuueckoe 3anstue Ne 23. Ilpuxkiagnbie 3agaun. [Ipeobpa3oBanus rpa-
¢duka pynkuuu. ['apmoHndeckue KoyiedaHus.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*

1.5.1 YpaBHeHus u cucreMbl ypaBHeHHMi. PaninoHanbHbIe, UppallMOHAIBHBIE,
[I0Ka3aTeIbHbIe, TPUTOHOMETPUUECKUE YPABHECHHUS M CUCTEMBbl ypaBHEHUU. PaBHO-
CUJIBHOCTh YPAaBHEHHI, HEPABEHCTB, CUCTEM. OCHOBHBIE MPUEMBI PELICHUS PALNO-
HAJIbHBIX, UPPALMOHAIBHBIX, [OKA3aTEJIbHBIX U TPUTOHOMETPUUECKUX YpPaBHEHUHU
(pa3znoxeHue Ha MHOXKUTEIH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, Tpadu-
YECKUN METOJ).

1.5.2 HepaBencrBa. Ucnosib30BaHue cBOWCTB U rpa¢gukoB GyHKUUi npu
pellieHMH YPAaBHEHMH M HepaBeHCTB. PanuoHalbHBIE, HppALIMOHAIIBHBIC, TTOKa3a-
TelbHbIC HepaBeHCTBA. OCHOBHBIC MIPUEMBI UX pelieHus. Meton natepBayioB. M300-
pa)k€HUE Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA PEUICHHWN YpaBHEHHM W HEpa-
BEHCTB C ABYMSI IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. OcnosHbvle NPUEMbL UX PEULEHUSA.

IpakTnueckoe 3ansitue Ne 24, IlpeoOpa3oBanue ypaBHeHuii. [Toka3aresb-
HBbIE, JIoTapu(PMUUECKUE, TPUTOHOMETPUUECKHE YPABHEHUS.

IpakTuyeckoe 3ansitue Ne 25. Vcnons3oBaHue CBOWCTB U rpadMKoB (yHK-
LIUM JUISL pELIEHUs YPAaBHEHUN U HEPABEHCTB.

1.5.4 TlpuMeHeHMe MaTeMaTHYEeCKHMX METO/J0B /JIsl PellleHUsl COAepKa-
TeJbHbIX 32124 M3 Pa3/IMYHBIX 00Ji1acTell HAYKH W NpakTuku. MuTepnperanus
pe3ysibTaTa, yYeT pealIbHbIX OrPaHUYCHUH.

IIpakTuueckoe 3ansatue Ne 26. Pemienue comep:karebHbIX 3a/a4 U3 pas-
JIMYHBIX 00J1acTeld HAYKU M NMPAKTUKU. KopHu ypaBHeHUI. PaBHOCHIBHOCTH ypaB-
HeHuli. OCHOBHBIE IIPUEMBI PELICHUS] ypaBHEHUH. Perienne cucteM ypaBHEHM .

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSL
BEPOATHOCTEN



1.6.1 OcHOBHBIE MOHATHSA KOMOMHATOPUKHU. 3a]a4M HA MOJCUET YUCTa Pa3-
MEIIEeHUH, epecTaHOBOK, coueTanuil. Pemienue 3a1ay Ha nepeGop BapUaHTOB.

IIpakTnueckoe 3ansitue Ne 27. Pemienne KOMOMHATOPHBIX 3aaa4. VMcropus
Pa3sBUTHUA KOM6I/IHaT0pI/IKI/I, TCOpUHU BePOHTHOCTefI N CTaTUCTUKHN N HUX POJIb B Pa3JINY-
HBIX c(epax uesoBeuecKol xusHenesTeabHocTu. [IpaBuina komOuHaTopuku. Pasmere-
HUA, COUYCTAaHUA U IICPCCTAHOBKHU.

1.6.2 ®opmyaa 6mnoma Hurotona. CBoiicTBa OMHOMHUHAIBHBIX KOA(DHUIIK-
eHTOB. TpeyronbHuk [Tackans.

IpakTnueckoe 3ansaTue Ne 28. dopmyna O6unom Herotona. TpeyroiabHUK
[Tackass.

IIpakTuueckoe 3ansaTue Ne 29, PenieHne npukiIagHbIX 3a/1a4.

1.6.3 CoObITHE, BEPOAATHOCTH COOBITHS, CI0KEHHE U YMHOKEHHE BEpPOSIT-
HOCTEH.

IpaxkTnyeckoe 3anaTue Ne 30. Kitaccuueckoe onpeneneHue BepoOATHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM.

IpakTnyeckoe 3ansatue Ne 31. Brruncnenne BepositHocTel. [IpukimanHbie
3a/1ayu.

1.6.4 IlonsiTHe 0 HE3ABUCUMOCTH COOBLITHH. JIMcKkpeTHas cayuyalinasi BeJiu-
4YHMHA, 3AK0H ee pacnpeaejeHuss. YnucIoBble XapaKTEPUCTUKU JUCKPETHOM Cllydai-
HOU BennmuuHbl. [loHsTHE O 3aKOHE OOJIBIIUX YHCEIL.

1.6.5 IlpeacraBjienue JaHHBIX (TaOaUIIBI, AUArpamMMBbl, Tpadukn). I'enepaib-
Hasi COBOKYITHOCTb, BbIOOpKa, cpenHee apudmerndeckoe, meauana. [lonsitrue o 3a-
Aa4aX MATEMAaTHYeCKO CTATUCTHKH.

1.6.6 Pemenne npakTu4eckux 3a/1a4 ¢ NpUMeHeHHEM BEePOSITHOCTHBIX Me-
TOAOB.

IIpakTnueckoe 3anaTue Ne 32. [IpencraBineHne 4YMCIOBBIX NaHHBIX. [Ipu-
KJIQJIHBIE 33/1a4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
TEMA 2.1. HOCJIEJIOBATEJBHOCTH

2.1.1 Cnoco0bl 3aJaHUA M CBOMCTBA YHMCJIOBBIX IOCJIEI0BATEILHOCTEH.
CyMMupoBaHHE TOC/IEAOBaTEILHOCTENH. beckoHeuHO yOBIBaroIas reoMeTpuYecKas
MIPOTPECCHS U €€ CyMMa.

IIpakTnueckoe 3ansaTue Ne 33. YuciioBas nocien0BaTelbHOCTh

IpakTuyeckoe 3anstue Ne 34. beckoHeuHO yOBIBaroIasi reoMeTpuuecKas
nporpeccus.

2.1.2 Ilonamue o npedene nocnedosamenvhocmu. Cywecmseogarue npeoeid
MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMEIbHOCHIU.

IIpakTuueckoe 3ansaTue Ne 35. [Ipenen nociaeq0BaTeIbHOCTH.

TEMA 2.2. IPOU3BO/JHASA U EE IPUMEHEHHUE
2.2.1 TlonsiTue 0 Mpou3BOAHON GyHKUMH, ee reoMeTpUYecKHil U pusnye-
CKMIi CMBbICJI. YpaBHEHHE KacaTenbHol K rpaduky ¢yHkuuu. [Ipou3BogHbIE CYyMMBI,
Pa3HOCTH, POU3BEACHUS, YacTHbIE. [I[pON3BOIHBIE OCHOBHBIX AJIEMEHTapHbIX PYHK-
LAHN.



IIpakTuyeckoe 3ansaTre Ne 36. [Ipon3BogHas: MEXaHUYECKUI U F€OMETpHYE-
CKHUM CMBICJI IPOU3BOIHOM.

IpakTnueckoe 3ansaTue Ne 37. YpaBHeHHE KacaTeIbHOM B 0011IeM BHUJIE.

IIpakTuyeckoe 3ansitue Ne 38. [Ipasuna u hopmynsl nuddepenrpoBanus.

2.2.2 TlpumMeHeHre MPOU3BOAHOM K HCCJIeI0BAHMIO (DYHKIHI U MOCTPOe-
HUIO TPa(PUKOB.

IpakTnueckoe 3ansaTue Ne 39 VccienoBanue QyHKIIUU ¢ TOMOIIBIO TIPOU3-
BOJIHOM.

2.2.3 IlpousBoanbie 00paTHOMH GYHKIIMH U KOMIIO3MUIMH (PYHKLMH.

2.2.4 TlpuMepbl UCMOJIb30BAHMS TMPOU3BOAHOM VISl HAXOXKIEHUSI HAWTYY-
1Iero peunieHus B MPUKJIAHBIX 3a/1a4aX.

IIpakTuyeckoe 3anaTue Ne 40. HaxoxxneHune HanOONbIIEro, HAMMEHBUIETO
3HAYCHUS U SKCTPEMAIbHBIX 3HAaUCHUN (DYHKIUU.

2.2.5 Bropasi npou3Bo/Has, ee reoMeTpUYecKHd U (PU3MYECKUH CMBICI.
HaxoxneHne ckopocTH JUIs rpoliecca, 3aJaHHOro (opMyJioil ¥ rpaguKom.

TEMA 2.3. TIEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpumeHeHne onpeaeIeHHOro HHTerpana
JUIl  HAxXOXKIEHMsS IUIOLIAAM KpUBOJMHEMHOM Ttpaneruu. Popmyna HeroTona-
JleitOnuna. Ilpumepsl npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPUH.

IpakTnuyeckoe 3ansitue Ne 41. HenmocpeacrBeHHOe MHTerpupoBanue. MH-
Terpaji u nepBoodpazHas

IpakTnuyeckoe 3ansitue Ne 42. IlHTerpupoBanue METOIOM 3aMEHBI IEPEMEH-
HOM.

IpakTnueckoe 3ansaTue Ne 43. IHTerpupoBaHue 10 YacTsM.

IIpakTnueckoe 3ansatue Ne 44. Boiunciienne onpeaeieHHbIX HHTEIPAJIOB.
Teopema HproTona—IJleiibaumna

IIpakTuyeckoe 3ansitue Ne 45. [I[puMeHeHne nHTErpajia K BIYUCICHUIO (U-
3UYECKUX BEJIMYMH U TUIOMIA/IEHN.

PA3JAEJI 3. TEOMETPUA
TEMA 3.1. IPAMBIE U IIVIOCKOCTHU B IPOCTPAHCTBE

3.1.1 B3aumHoe pacmoJio:keHHe IBYX NPAMbBIX B npocrpancrtBe. [lapan-
JIENBHOCTh NPSIMOM M IIocKocTU. [lapammensHOocTh mmockocte. llepnenaukymsp-
HOCTb MPSIMOU U ITIOCKOCTU. IlepneHauKyIsip 1 HaKJIOHHas. YTOJI MEXAY NPsIMOU U
IJIOCKOCTBIO. JIByrpaHHBIA yroJl. YTOJI MEXKAY IUIOCKOCTAMU. [lepneHauKysipHOCTb
JIBYX IIOCKOCTEH.

IIpakTnueckoe 3ansitue Ne 46. B3anmHoe pacnoJio:keHne NPsIMbIX U IJI0C-
Kocrei. [[pu3HakKy B3aMMHOTO PACIIOJIOKEHUS NPSIMBIX. YTOJI MEXIY MPSMbIMH.
[lepnenaukynsip ¥ HAKJIOHHASA K TUIOCKOCTHU. YTOJI MEXAY MPSIMOU Y MIIOCKOCTBIO

IIpakTnueckoe 3anaTue Ne 47. Teopembl 0 B3aUMHOM PacHOJI0KECHUH
NPAMOM U IJIOCKOCTH. Teopema 0 TpeX MEPIEHAUKYIIsSIpax

3.1.2 I'eomeTpuueckue npeodpa3oBaHUs MPOCTPAHCTBA: MMAPAJUICIBHBIN TTe-
PEHOC, CHMMETPHSI OTHOCUTENBHO IIOCKOCTH.

IIpakTnueckoe 3anaTue Ne 48. [Ipyu3Haku U CBOWCTBA MapaJUIEIbHbBIX U IEp-



MEeHIUKYJIIPHBIX TIIOCKOCTEH.

IIpakTnueckoe 3ansaTue Ne 49. Paccrosinue OT TOYKH 10 IJIOCKOCTH, OT
NPAMOI 10 IUIOCKOCTH. PaccTosiHue MEXAy IJIOCKOCTAMH, MEXKAY CKpPELIHBAIO-
HIAMUCS TIPSIMBIMH, MEXIY TPOU3BOJIbHBIMU (DUTYpaMHU B MIPOCTPAHCTBE

3.1.3 IIapayiesibHOE IPOEKTUPOBAHME U €TI0 CBoicTBa. B3auMHoe pacnosio-
xeHue. M300paxenne mpocTpaHCTBEHHBIX PUTYp.

IIpakTnueckoe 3ansaTue Ne 50. [TapamienbHoe MPOSKTUPOBAHUE U €0 CBOM-
CTBa.

3.1.4 IInowaos opmozonanvHoil npoekyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHaIbHOU NPOEK-
YUY MHO20Y201bHUKA.

TEMA 3.2. MHOT'OI'PAHHUKH

3.2.1 BeinykJjible MHOTOTPaHHUKHU. Bepiuuel, pedpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHOrorpanssie yribel Teopema Jidsiepa.

3.2.2 llpusma. [Ipsimas u HakIoHHas npu3Mma. [IpaBuibHas npu3ma.

3.2.3 Mapamnenenunen. Kyo. llupamuna. [IpaBunvHas nupamuaa. Y ceueH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B mapasijiesienuieie, B Ipu3Me U Mmu-
pamuje. CeueHust kyoa, MPU3MbI U TUPAMUJIBIL.

3.2.4 TlpeacraBjieHue 0 MPABWIBLHBIX MHOTOIPAHHMKAX (TeTpaj’jpe, Kyoe,
OKTa’/Ipe, N0JEKA3IPE U UKOCAIPE).

IIpakTnuyeckoe 3ansitue Ne 52. Pa3nmnuHble BUIBI MHOTOTPaHHUKOB. MXx
U300paKEHHUS.

IIpakTuueckoe 3ansaTue Ne 53. CeueHus, pa3BepTKU MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U TIOBEPXHOCTHU BPAILIEHUSA
3.3.1 Huaunap u koHyc. YceueHHbI KoHyc. OcHOBaHUE, BhICOTA, OOKOBas
MOBEPXHOCTh, 00pa3yrorias, pasBepTka. OCeBble CEUCHUSI U CEUCHUS, apaJlieIbHbIC
OCHOBAHHUIO.
3.3.2 lllap u cdepa, ux ceuenue. KacaresbHas miockocThb K cepe.
IIpakTuueckoe 3ansitue Ne 54, Ilnomaas nosBepxHocTu. CumMmerpusi Tea
BpallleHUs] 1 MHOTOTPAHHUKOB. BUbI CUMMETPUN B ITIPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN
3.4.1 O6bem u ero uzmepenue. Murterpanbuas Gopmyna oovema. Dopmysisi
o0beMa Ky0a, MpSIMOYTOJIBHOT0 Napajiiesienuieia, IpU3Mbl, IUJIUHIPA.
3.4.2 ®opmy.Jibl 00beMa MUPAMHUABI U KOHYCA.
3.4.3 @opmyJibl IIOMIAAM MOBEPXHOCTEN MWIMHAPA U KOHYCA.
3.4.4 ®opmyJibl 00beMa mapa u JI0AAN chepsbl.
IMpakTuueckoe 3ansitue Ne 55. Beruncnenue miomnaae 1 00beMoB.
3.4.5 Mono6ue Tea. OTHOLIEHHE MJIOIA/AEl MOBEPXHOCTEH U 00HEMOB TO-
JTOOHBIX TeJI.
TEMA 3.5. KOOPIUHATBI U BEKTOPBI
3.5.1 [IpsimoyroJibHasA (IeKapTOBA) CHCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopmysna pacCTOSHUS MEXAY AByMs TOYKaMU. YpaBHEHHUs cdepbl, MIOCKOCTH U



TIPSIMOA.

3.5.2 BekTopbl. Moayib BekTopa. PaBeHcTBO BekTOpOB. Cll0KeHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ncio. PaznojkeHne BEKTopa Mo HalpaBJICHUSIM. YTOI MEXK-
1Ty TBYMSI BEKTOPaMH.

3.5.3 IIpoexknusi BekTopa HAa ocb. KoopauHatsl BekTopa. CkaJispHOE MPO-
u3Be/ieHHe BEKTOPOB.

I13 Ne 56. BekTopsl.

I13 Ne 57 YpaBHEeHHE OKPY>KHOCTH, C(Pephl, THNIOCKOCTH. PaccTosiHre MEexX Iy
TOYKaMH.

JleliCTBHSI ¢ BEKTOPaMM, 3aJaHHBIMH KoOpAHMHATaAMH. CKaISIpHOE TPOU3-
BEJCHHUE BEKTOPOB.

BexkTopHoe ypaBHeHHe NPSIMOii U MJIOCKOCTH. Vcionp30BaHe BEKTOPOB
MIPU OKA3aTEeIHCTBE TEOPEM CTEPEOMETPHHU.

3.5.6 Ucnoab30BaHne KOOPAMHAT M BEKTOPOB NPH pellleHnH MaTeMaThye-
CKMX M MPUKJIATHBIX 32/1a4.

JIisi BHEAYIUTOPHBIX 3aHATUM CTyJEHTaM Hapsly C PELICHUEM 3a7ad U BbI-
IIOJIHEHUEM IPAKTUYECKUX 3aJaHUN MOYKHO IPEMJIOKUTH TEMBI UCCIEN0BATEIbCKUX
u pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpUM OTAENIBbHBIX MEJIKHX 3a1ad U
yIpaXXHEHUH MpeiararoTcsl CIOKETHbBIE 3a/laHus, TpeOyolre JUINTEIbHOU paboThl B
paMKax OJHOM MaTEeMaTUYECKOM CUTyalluu. DTH TEMbl MOT'YT OBITb KaK MHIUBUIY-
aNbHBIMU 33JaHUSAMM, TaK U TPYNIOBBIMHU JUJII COBMECTHOTO BBIIIOJIHEHUS UCCIENO-
BAHMUS.

HPUMEPHBIE TEMbI PE®EPATOB (IOKJIA1OB),
NHIANBUAYAJIBHBIX ITPOEKTOB

HenpepoiBHbIE Ap0o0OH.

[IprumeHeHne CII0KHBIX IPOLIEHTOB B dKOHOMUYECKUX pacyeTax.
[TapaiutesibHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1aHue npsAMBbIX U IIIOCKOCTEN B POCTPAHCTBE.
CrnoxxeHre rapMOHUYECKHUX KOJICOAHMIA.

['paduueckoe perieHre ypaBHEHU U HEPABEHCTB.
[IpaBunbHBIE U ONYNIPABUIIBHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus U uX IPUMEHEHUE B TEXHUKE.

0. TIlonstue nuddepenimana u ero NPUIOKEHUS.

1. CxeMbl TOBTOPHBIX UCTIBITAHUM bepHyIuu.

2. HccnenoBanue ypaBHEHUN U HEPABEHCTB C MMapaMeTPOM.

R BO©O~NOOR~WNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI
B Tabmuie ykazan o0bEM BpeMEHHM, 3alJTAHUPOBAHHBIA HAa PEaIM3aAIUI0 BCEX
BHUJIOB Y4eOHOM pabOTHI:

Bup yueOHoii paboTbl Oobvem uacos

MakcumajbHas yueOHasi Harpy3ka (Bcero) 352
B TOM YHCJI€ B )OpME MPAKTUIECKON MTOATOTOBKH 100
Oo6s13aTesibHAsI ayAUTOPHAs ydyeOHAasi HATPy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIINHU 120

[IPAKTUYECKUE 3aHATUS 114
CamocrosiTesibHas padoTa o0yuaroierocs (Bcero) 118
Ilpomeosicymounas ammecmayus 6 popme  IK3aMeHa

2.2. TemaTu4eckuii mJiaH 001e00pa3oBaTeIbHON YUeOHO AUCIUNINHBI

OVY . 03. MaremaTnka
Maxe. | Camoct | KoimuecTBO ayIMTOPHBIX 4acoB
. padora B T.4. B
. yueo. pa i
Ne HaumenoBanue | Harpys- | CTYAEHT ¢opme Teope IpaxTn.
TeM a Bee- | mpaxTn- THY. (cemunap-
pa3esioB M TeM | Ka CTy- 8
bl ro YeCKOi o0yue- CKHe) 3aHs-
jenTa MOAr0TOB- HUe THS
(uac) KH
Brenenue 2 - 2 2 -
523”‘3“ T 58 | 124 | 100 60 64
11 Pa3Butie MOHATHS 21 11 10 10 6 4
0 YHuCIe
12 | Kopun, crenenn w4 7 28 28 10 18
Jorapu@msl
13 | OcHoBRL TpHIOHO- | 4 11 30 30 16 14
METPUU
DyHKIUH, ux
1.4 | cBoiicTBa u rpadu- 28 10 18 18 8 10
KU
15 | YPABHCHHA W He- | g 9 14 14 8 6
paBeHCTBa
KomOunaropuka,
1.6 CTAaTUCTHUKA M TEO- 34 10 24 12 12
pusi BEPOSITHOCTE
Paszpen 2. Havaaa
MaTeMaTH4eCKOro 57 15 42 16 26
aHaJIM3a




ITocnenoBaTennHO-

2.1 14 4 10 4 6
CTH

0o | !lpoussomnas u ce | 5, 4 20 10 10
IPUMCHEHHE

23 [TepBooOpasnas u 19 7 12 5 10
UHTErpaj
Pasten = 3. Teo- |y 45 | 66 40 26
MeTpust
[Ipsmbie U TIIOCKO-

3.1 CTU B TMPOCTpPaH- 28 8 20 8 12
CTBE

3.2 MHororpaHHuKu 24 12 12 8 4

33 Tena u moBepxHO- 10 4 6 4 2
CTH BpaIllCHHS

34 N3smepenus B reo- 16 4 12 10 2
METPUU

35 | KoopmuHatet — w | aq 17 16 12 4
BEKTOPBI

HToro 352 118 234 100 120 114




2.2. XapakTepucTUKA OCHOBHBIX BU0B Y4€OHOI1 1eATeJIbHOCTH CTY/I€HTOB

Ne
n/n

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM JesITeJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBIX JIeliCTBHIl)

1.

Beenenue

O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSX W MPAKTUYECKOH nes-
TeNbHOCTH. O3HAKOMIICHHE C LENSIMH | 3a/1a9aMH U3Y4eHHs Ma-
TEMaTUKU OpU 0CBOeHMHU cnenuanpHocteit CI110

AJITEBPA

Pa3Burtue
YHUCIIe

IIOHATHA (¢}

Beinonnenune apudmerndeckux ASHCTBUN HaJ YuCiIaMH, coye-
Tasl yCTHbIE U IUCbMEHHBIE IPUEMBI.

Haxoxxnenue npuOInKeHHbIX 3HAY€HUH BEJTMYMH U MOTPELIHO-
CTel BBIUUCIICHUH (aOCOMIOTHONW M OTHOCUTENHHOMN); CPaBHEHUE
YHCIIOBBIX BBIPAKEHUI.

Haxoxxnenne ommOOK B MpeoOpa3oBaHUAX U BBIYHCICHUAX (OT-
HOCHUTCSI KO BCEM ITYHKTaM IPOrpaMMBbl).

KopHnu,
pudmbI

CTCICHH, JIOTa-

O3HaKOMJICHHE C TIOHATUEM KOpHS N-i CTENEHH, CBOWCTBAMHU
pasivKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.

@opMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BbI-
YHCJIEHUE U CPAaBHEHUE KOPHEH, BBIIIOJIHEHNE NIPUKUIKHU 3HaYe-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpaKe-
HUH, coAepkKalluX paauKalbl.

Beimonnenue pacyeroB 1o GpopmyinaM, CoIepKalluM paJnuKabl,
OCYILECTBIIss1 HEOOXOIMMbIE MTOACTAHOBKH U IPeoOpa30BaHusl.
Omnpenenenre paBHOCUJIBHOCTU BBIPaKEHUM ¢ pagukainamu. Pe-
LICHUE UPPALMOHAIBHBIX YPABHEHUIA.

O3HaKOMJICHHE C TIOHATHEM CTENEHU C JCHCTBUTEIbHBIM IOKa-
3aTeleM.

HaxoxneHue 3Haue€HUM CTENEHU, UCIIONIb3Ys MPU HEOOXOIUMO-
CTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbIBaHUE KOPHS N-M CTENEHW B BUJAE CTENEHHU C JPOOHBIM
MoKazaresneM U Hao0opoT.

@opMyJIMpOBaHHE CBOWCTB CTENEHEN. Brluncienue creneHen ¢
palMOHaIbHBIM [10KA3aTEJIEM, BBIIIOJHEHUE IPUKUIKA 3HAYECHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIpAXKEHUH, coaep-
JKalUX CTENEHHU, IPUMEHSS CBOWCTBA. Penienue nokasaresbHbIX
YpaBHEHUM.

O3HakoMJIeHHE C NMPUMEHEHHEM KOpHEHl M cTeneHedl mpu BbI-
YUCJICHUM CPEJHUX, NEICHUHU OTpPEe3Ka B «30J0TOM CEYECHUN.
Pemenne nmpukiagHeIX 3a/1a4 Ha CIIOXKHBIE POLIEHTHI.
Beinonnenue npeobpa3zoBaHuil BBIpaXKEHUH, MpUMEHEHUE (op-
MyJ, CBSI3aHHBIX CO CBOMCTBAaMH CTEeMEHEH M JOorapuQmos.
Ornpenenenne 00JaCTH JOMYCTUMBIX 3HAYEHUW Jorapudmude-
CKOT0 BbIpakeHus. Pemenne norapumMuyeckux ypaBHeHUH

OCHOBbBI TPUTOHOMETPHUU

OCHOBHBIE TOHATUSA

W3ydyeHue painaHHOTO METO/A M3MEpPEHHUsS YIJIOB BpalleHUs U
UX CBSI3U C rpagycHoi mepoil. M3o0paskeHue yTriioB BpalieHHUs
Ha OKPY>XHOCTH, COOTHECEHUE BEIMUYUHBI YIJa C €ro pacroio-
xenueM. opMmynupoBaHue ONpeEAEICHUI TPUTOHOMETPUIECKUX
GyHKIUI U1s1 YTII0B MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHO-
r'0 TPEYroJbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

OCHOBHBIE TPUTOHOMET-

HpI/IMeHeHI/Ie OCHOBHBIX TPHUIOHOMETPHUYCCKUX TOXIACCTB JIA




PUUYCCKHE TOXICCTBA

BBIYHCIICHHS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIIUH TIO0 OI-
HOU U3 HUX

[IpeobpazoBanust  mpo-
CTEHIINX TPUTOHOMETPH-
YECKUX BBIPKEHUHN

W3ydyeHne ocHOBHBIX (OpMYJN TPUTOHOMETpPUU: (HOPMYIIBI CIIO-
KEHHS, YIBOEHUS, MPeoOpa3oBaHUs CYMMBbI TPUTOHOMETpUYE-
CKUX (PYHKUMH B NPOU3BEACHHE U IMPOU3BEACHUS B CYMMY U
IIPUMEHEHHUE IIPU BBIUMCIIEHUH 3HAUYE€HUSI TPUTOHOMETPUUECKOTO
BBIPAKEHMS U YIIPOLLEHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CHMMETPUM TOYEK HA €IUHUY-
HOM OKpPY)KHOCTH M MpPUMEHEHHUE UX JAJs BbIBoAa (opmys mpu-
BEJICHUS

[Ipocreiiiie  TPUTOHO-
METPUYECKUE YpaBHEHUS
Y HEpaBEHCTBA

Pemennie no ¢opmynaMm U TPUTOHOMETPHUYECKOMY KPYTY MpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeneHue oOLIMX METOJIOB pEUICHHS ypaBHEHHH (mpuBese-
HUE K JIMHEHHOMY, KBaJPaTHOMY, METOJ Pa3JIOKEHUs HA MHO-
JKUTEJIM, 3aMEHbI TIEPEMEHHON) MpU pelIeHUH TPUTOHOMETpUYe-
CKMX YpaBHCHMH. YMEHHE OTMEUaThb HAa KPYre pELICHUs Ipo-
CTEHIINX TPUTOHOMETPUUYECKHUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HaKkOMJICHHE C TOHSATHEM OOpPAaTHBIX TPUTOHOMETPHYECKHX
GbyHKIHIA.

N3ydenue onpenesieHUi apKCUHYCa, apKKOCUHYCA, apKTaHT€HCa
yucia, (GopMynupoBaHHe HX, H300paKCHHE HA CAMHUYHON
OKPY)KHOCTH, IPIMEHEHHE NTPU PEIICHUN YPABHEHUH

®YHKIUU, UX CBOMCTBA U TPA®UKH

Ilonatue o
yHxk-

QyHKIUN.
HEIPEPBIBHOCTU
17071

O3HaKOMJICHHE C MOHSITUEM NEPEMEHHOH, MpUMepaMu 3aBUCH-
MOCTEH MEXY IEPEMEHHBIMHU.

O3HakoMJIEHHE C TMOHATUEM Trpaduka, ONpe]esieHue MpUHal-
JISKHOCTH TOYKH rpaduky ¢pyHkuuu. OnpeaeneHue 1no Gopmyie
IpocTeiiiel 3aBUCUMOCTH, BUJa €€ rpaduka. BeipaxkeHue 1o
dbopMyIe ofHO TepeMeHHON Yepe3 ApyTue.

O3HakoMJIeHHE C olpeaeraeHueM (QYHKIUH, (OpMYIUpOBaHKE
ero. Haxoxxaenue obiacTu onpenaeieHus M 00JacTd 3HauYCHUM

byHKIUHA

10.

CaoiicTBa GbyHKIUY.
I'padnueckas uHTEpIIpE-
taius. [Ipumeps! ¢QyHK-
[IUOHAIBHBIX 3aBHCHUMO-
CTel B peaJbHBIX IpO-
[[eCCax M SBJICHUAX

O3HakoMJIeHHE C MpuMepamMH (YHKLIHMOHAJIBHBIX 3aBUCHMOCTEN
B PEAIBbHBIX IIPOLIECCAX U3 CMEKHBIX TUCIMILIAH.
O3HaKOMJIEHHE C J10Ka3aTEIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOMCTB JTMHEIHOW M KBaJpaTUYHON (YHKIIHI, IPOBEIEHUE HC-
CJIEZIOBAaHUS JTMHEWHOW, KyCOYHO-JIMHEHHOH, qpoOHO-TMHEHHON
U KBaJpaTuyHOW (yHKUUH, mocTpoeHue ux rpagpukos. Ilocrpo-
eHMe U uyTeHue rpadukos GyHkumid. MccnenoBanue GpyHKIMH.
CocraBneHne BUJOB (QYyHKIHMI MO JaHHOMY YCIIOBHIO, PEIlIEHUE
3a/1a4 Ha SKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKINH

11.

OObpaTHble QyHKIIUU

W3ydyenue moHsATHS OOpaTHON (YHKIMH, ONpEeTeHHUe BHUIA U
MoCTpoeHue rpadpuka odpatHoil (QyHKIMHU, HaXOXAEHHUE ee 00-
JIacTH OTpeJieNieHus 1 00sacTu 3HaueHui. [IpumeHenne cBoicTB
GyHKIUI [IpU UCCIIETOBAaHUM YpaBHEHUN M PELICHUM 3a/a4 Ha
sKcTpeMyM. O3HAKOMJICHHE C MTOHITHEM CIIOKHON (YHKIUHU

12.

Crenennele, MOoKa3a-
TeNbHbIE, JIoTapudmude-
CKHE€ M TPUTOHOMETpHUE-
ckue ¢ynkuuu. OOpart-
Hble  TPUTOHOMETpHYE-
ckue QyHKIUU

Bbruucnenue 3HaueHUl (QYHKIMHA 10 3HAYEHUIO apryMeHTa.
Omnpenenenne MoOJI0KEHUSI TOUYKU HA rpaduke Mo ee KoopAuHa-
TaM ¥ Ha00OpOT.

Hcnonp3oBaHne CBOMCTB (YHKUIUN JUIsi CpaBHEHHUs 3HAuY€HUMN
CTerneHel u jorapu@mos.

[Toctpoenue rpauKoB CTENEHHBIX U JIOTapU(PMUUECKUX (PYHK-
1uil. Perienne nmokaszarelbHBIX U JOrapu(MUUECKUX YpaBHEHUH




Y HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHME C TIOHATHEM HEIPEPHIBHOW IEPUOINYECKON
byHKIMHA, GopMyIUpOBaHWE CBOWCTB CHMHYCAa W KOCHHYCA, TO-
CTpOEHHUE UX IpaUKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHMUYECKUX KOJeOaHUH U IpHu-
MepaMH TapPMOHHUYECKUX KOJIEOaHU JUIs OMMCAHUs TPOLIECCOB B
¢du3uke u Apyrux oonactax 3HaHusA. O3HAKOMIICHHUE C IOHSTHEM
pa3pbIBHOM  mepuoauueckoi  (GyHKIHH, (HOPMYIHPOBAHUE
CBOMWCTB TaHI'€HCA M KOTAaHI€HCA, IIOCTPOCHUE UX TPa(UKOB.
[TpumeHenne cBOWCTB (QYHKUMN AJISI CpaBHEHHs 3HAYCHHUNA TPH-
TOHOMETPUYECKUX (YHKLUH, peleHUs TPUTIOHOMETPUUYECKUX
YPaBHEHUM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPHUUECKUX (PYHK-
U ¥ oTpeiesieHue 1o rpadukaM UX CBOUCTB.

Beinosnsenue npeobpa3zoBaHus rpaguKoB

YPABHEHUSA U HEPABEHCTBA

13.

YpaBHEHUST U CHUCTEMBI
YpaBHEHUU
HepaBeHnctBa u cucremsl
HEpPABEHCTB C JIByMS IIe-
PEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHIIMMU CBEIEHUSMH O KOPHAX anred-
panyuecKux YpaBHEHUM, MOHATUSMU UCCIIEIOBAHUS YPAaBHEHUN U
CUCTEM YPABHEHMH.

N3ydenune teopur paBHOCWIBHOCTH YPAaBHEHUN U €€ MpPHUMEHE-
Hus. [loBTOpeHue 3ammcu peuieHusl CTaHAAPTHBIX YPABHEHMH,
IIPUEMOB IPeoOpa3oBaHMsI YpaBHEHMM Il CBEAECHUS K CTaH-
JApTHOMY YPaBHEHUIO.

Pemenue panuoHanbHbIX, UPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKHUX YPABHEHUI U CUCTEM.

Hcnonp30Banue CBOWCTB M TpadUKOB (YHKIMN Ui PEIICHHS
ypaBHeHHUH. II0BTOpEHNE OCHOBHBIX NPUEMOB PEIICHUS CUCTEM.
Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX IPUEMOB (pasioxke-
HUS Ha MHOXHTENM, BBEACHHUS HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, Tpa)u4ecKoro MeTo1a).

Pemenne cucreM ypaBHEHUH ¢ NPUMEHEHHEM Pa3JIMYHBIX CIIO-
co0O0B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PELICHHsS HEPaBEHCTB U
UCIOJIb30BaHNE CBOMCTB U TpapuKOB (PYHKIMH HpU pelIeHuH
HEPABEHCTB.

Pemennie HepaBEHCTB M CHCTEM HEPABEHCTB C NPUMEHEHHEM
pa3INYHBIX CLIOCOOOB.

[IpuMeHeHre MaTeMaTHUYEeCKUX METOJIOB JJIsl PEIlIeHus Co/lepKa-
TEJIbHBIX 33/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U MpakTUku. MH-
TEpPHPETUPOBAHUE PE3YJIHTATOB C yYETOM pPEAJbHBIX OrpaHuYe-
HUM

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEN

14.

OCHOBHEIE HOHATUA
KOMOMHATOPUKHU

W3ydeHue npaBuia KOMOWHATOPUKHA U MIPUMEHEHHE TPU pellie-
HUU KOMOWHATOPHBIX 3a]1a4.

Permenre KOMOMHATOPHBIX 33/1a4 METOAOM Tiepedopa | Mo mpa-
BIJTY YMHOXECHHUSI.

O3HakOMJIEHHE C MOHATHSIMH KOMOWHATOPUKHU: Pa3MEIICHUSIMH,
COYETAaHUSIMH, TIEPECTAaHOBKaMH U (hOpMyJIaMU JIJIsl UX BBIYUCIIE-
Hus. OObscCHEHUE W TpPUMEHEHHe (OPMYN JUIsl BBIYHCICHUS
pa3MeIeHN, TIEPECTAHOBOK U COUYCTAaHUM MPHU PEIICHUH 3a1a4.
Oznakomnenue ¢ 6maomoMm HerotoHa u TpeyronpHukoM [lacka-
ns1. Pemenne mpakTUUecKuX 3a7ad ¢ WCIOJIb30BAHUEM TIOHITHI
Y TIPaBHJI KOMOMHATOPUKH

15.

DNeMeHThl TeOpUU BEPO-

M3ydyeHne KIacCHMYecKOro OIpeieseHUs] BEPOSITHOCTH, CBOMCTB




SITHOCTEN

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTpeHne npuMepoB BBIUKUCICHUs BEpOSATHOCTEHN. Pemienue
3a/1ay Ha BBIYUCIEHNE BEPOSTHOCTEH COOBITHI

16.

[IpencraBnenue TaHHBIX
(Tabnuupl, AWArpaMMBI,

rpaduKn)

O3HaKOMJIEHHE C MPEACTABICHUEM UUCIIOBBIX JAHHBIX M MX Xa-
pPaKTEpUCTUKAMU.

Pemenne mpakThyeckux 3agad Ha OOpabOTKy UYMCIIOBBIX IaH-
HBIX, BBIYMCIICHUE UX XapaKTEPUCTUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

HOCJ’IGI[OB&TCJ'IBHOCTI/I

O3HakoOMJIEHHE C MOHATHEM YHCJIOBOM IIOCIIENOBATEIBHOCTH,
cocobamu ee 3aJaHus1, BBIYMCIICHUAMU €€ YJIICHOB.
O3HakoMIIEHHE C IOHATHEM Mpezesa 0CIe10BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIYHUCIICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIO0-
BOI'O pPsiJia Ha MPUMEPE BBIUUCIEHHUS CYyMMbl OECKOHEUHO YOBbI-
BAIOIIEY N€OMETPUYECKON IPOTPECCUMN.

Pemenue 3a1ay Ha npuMeHeHHe QOPMYJIbI CyMMBbl OE€CKOHEYHO
yObIBaIOLIEH r€OMETPUUECKON TPOrPECCUU

18.

[IpousBonHas u ee mpu-
MEHEHHE

O3HaKOMJICHHE C TOHATHEM IIPOU3BOIHOMN.

N3zyuenne u popMynupoBaHre €€ MEXaHUIECKOTO M T€OMETPH-
YECKOr0 CMBICIIA, U3YYEHHUE aITOPUTMa BBIYMCICHUS IPOU3BOJ-
HOHM HA IIPUMEPE BBIYKMCIICHUS] MTHOBEHHON CKOPOCTH U yTIJIOBO-
ro ko3 duimenTa KkacareabHOM.

CocraBnieHue ypaBHEHUs KacaTelIbHOM B 00IIIEM BHJIE.
YcBoenue mnpaBui aupdepeHIupoBaHns, TaOIHULbl MTPOU3BOJ-
HBIX DJIEMEHTAPHBIX (YHKIWH, mpuMeHeHue Uit auddepennn-
poBaHUs PYHKIUI, COCTABIEHUS YPABHEHUS KacaTelbHOM.
W3yueHne TeopeM O CBSI3U CBOWCTB (DYHKIMU U IIPOU3BOJHOM,
(bopMynHUpOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO TMPOU3BOJHON HCCIENOBaHUS (PYHK-
UM, 33JJaHHON (hOpMYJIIOH.

VYcraHoBIIEHUE CBSA3M CBOMCTB (DYHKIIMM M MPOU3BOJHON MO UX
rpadukam.

IIpuMeHeHne NPOU3BOIHOM JUIs PELICHUS 33/1a4 HAa HAXO0XKJICHHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHHUsI U Ha HaXOXKJEHUE JKC-
TpemyMa

19.

IlepBooOpaszHass U MHTe-
rpain

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoi.
W3ydyenne mnpaBuiia BBIYUCIEHUS NEPBOOOpPa3HOM U TeopeMbl
Herotona— JleiiOHuna.

Pemenne 3agau Ha CBSI3b MEpBOOOpa3HOW M €€ MPOU3BOJHOM,
BBIYHMCIIEHHE NIEPBOOOPA3HOI I JaHHOM (QyHKIMH.

Pemenue 3amay Ha NpPUMEHEHHME WHTErpana JUisl BBIYUCIECHUS
(bU3MYeCKUX BEJIMYUH U IUIOIAaAeH

I'EOMETPUA

20.

[IpsiMbIE M TIIIOCKOCTH B
MIPOCTPAHCTBE

@opMyIMpOBKa M NPUBEJACHUE JOKA3aTeNIbCTB IPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS NMPSAMBIX U IIIOCKOCTEN. Pacno3HaBaHue
Ha 4epTEXKAX U MOJEISAX Pa3IUYHBIX CIy4aeB B3aUMHOI'O pacIo-
JOKEHHSI TPSAMBIX M IUIOCKOCTEM, apryMEHTUPOBAHHE CBOUX
CYKJICHUM.

@opMyIMpOBAaHNE ONPEIEICHUM, MPU3HAKOB U CBOWCTB Mapaj-
JIENbHBIX U MEPIEHIUKYIISPHBIX IUNIOCKOCTEN, IBYTPAHHBIX U JIU-
HEWHBIX YIJIOB.

BeIlloNIHEHUE TTOCTPOEHUs YIVIOB MEXAY IPSMBIMU, NPAMOU U
IUIOCKOCTBIO, MEXKIY IJIOCKOCTSAMHU IO ONMMCAHHMIO M PACIIO3Ha-
BAHME UX HA MOJEIIAX.

IIpuMeHeHrne NPU3HAKOB M CBOMCTB PACIHOJIOKEHUS NMPSAMBIX H




MJIOCKOCTEW MPH PEIICHUH 33/1a4.

N300paxeHne Ha PUCYHKAX W KOHCTPYHPOBAHHE HA MOJEISIX
MEPIEHANKYIISIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSIMBIX, MapaJ-
JIETIbHBIX TIJIOCKOCTEH, YIJIOB MEXIAY NPSIMOM U INIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHUS.

Pemenne 3amay Ha BBIUMCICHUE T'€OMETPUYECKUX BEIMYMH.
OnuceiBaHUE PACCTOSHUS OT TOYKHM JI0 IUIOCKOCTH, OT IPSAMOM
JI0 IIJIOCKOCTH, MEXKIY IIOCKOCTSIMH, MEKIY CKPEIUBAOIIUMU-
Csl IPAMBIMH, MEXAY MPOU3BOJIBHBIMU (UTYpaMH B MPOCTPaH-
CTBE.

@opMyIMpPOBAHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PaCCTO-
SAHUAX (TEOpEM CYLLECTBOBaHMsI, CBOMCTBA).

N300paxeHne Ha yepTexax U MOJEISIX PACCTOSHHS U 00OCHO-
BaHUE CBOUX CYXJeHul. OnpezeneHue U BbIYUCICHUE PaccTos-
Huil B mpoctpaHnctBe. [Ipumenenue Gopmyn U TeopeMm IUIaHU-
METPHUU JJI pELICHUS 3a/a4.

O3HakoOMJIEHUE C MOHATHEM NapaJIEIbHOTO IPOESKTUPOBAHUS U
ero cpoiicteamu. @OpMyJIMPOBAHUE TEOPEMBI O IUIOLIAAU OPTO-
TOHAJIbHOM NIPOEKIIMU MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu Uit 0OOCHOBAHMS MMOCTPOCHUM U BBIYHC-
JICHUH.

ApPryMEHTHUpOBAaHUE CBOMX CYXKIEHHMI O B3aMMHOM pacrojoxe-
HUU INPOCTPAHCTBEHHBIX QPUTYP

21.

MHororpanHuku

Onucanue M XapakTEepUCTUKA Pa3IUYHbIX BHJIOB MHOTOTpaHHU-
KOB, IIEPEYNCIICHUE UX YIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE MTOCTPOEHUS Ha
M300pakeHUSIX U MOJIEISIX MHOTOI'PaHHUKOB.

Bbruncnenue JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEH-
HBIX KOH(UTYpaIUIX, apryMEHTUPOBAHHE CBOUX CYXKICHUH.
XapakTepucTuka U HU300paK€HUE CEYEHMs], pPa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOIIAIEN TTIOBEPXHOCTEN.

[Toctpoenue nmpocTelmux ceyeHuil Kyda, MpU3Mbl, TUPAMUIIBI.
[TpumeHneHnue GakToB U CBEICHUM U3 IUIAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, POpMY-
JMPOBAHUE OINPEAEICHUN U CBOMCTB. XapaKTEpUCTUKA CUMMET-
pHUH TEJ BpaILlEHUs] 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH NIPU PELICHUH 3a/1a4.
Hcnonp3oBaHrne NpHOOPETEHHBIX 3HAHUM JJI MCCIEIOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxkeHre OCHOBHBIX MHOTOIPaHHUKOB U BBINOJIHEHUE PU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tenra w nNOBEpPXHOCTH
BpalllCHUS

O3HakoMJIEeHHE C BUJAMU TeJ BpalleHus, GOopMyJInpOBaHUE HX
OIIPEIETICHUN U CBOMCTB.

®opMynupoBaHHE TEOPEM O CEYEHUH MIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJ BpalleHUs, UX Pa3BEPTKH,
CCUCHHMS.

Pemenne 3amay Ha MOCTPOEHHE CEUEHUM, BBIUMCICHHE JUIMH,
paccTosiHuM, yrioB, miomaneil. IIpoBeneHne noka3aTeNbHbBIX
paccyXJIeHUI pH peIIeHnH 3a/ay.

IIpuMeHeHnEe CBOMCTB CUMMETPHUM IIPU PELIECHUH 3a]la4 Ha Tela
BpallleH!s1, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJI U BBINOJHEHHE PUCYHKA
110 YCJIOBHUIO 33Jjauu




23.

N3Mepenus B reomeTpuu

O3HaKOMJICHHE C TOHATUAMU IIOMIAad U 00beMa, aKCUOMaMHU 1
CBOMCTBaMH.

Pemenve 3ama4 Ha BBIYMCIICHHE TUIOMIANEH TIOCKUX (UTYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX (opMyd U (HaKTOB U3 TUIAHH-
MeTpuu. M3ydenne TeopemM O BBIYHCICHHH 00BEMOB MPOCTPaH-
CTBEHHBIX TEJ, PEUICHHE 3a]a4 Ha IPpUMEHeHHEe GOpMYIT BBIYHC-
neHus o0beMoB. MzydeHue Gopmyst i1 BBIYMCICHUS TIOMAACH
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAILLCHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS TUIOLIAIA TOBEPXHOCTU
cdepsl. Pemenue 3amay Ha BBIYHCICHUE IIIOMAACH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

24.

Koopaunars! 1 BEKTOpBI

O3HakoMJIEeHHE € NOHATHEM BekTopa. M3yueHue nexaproBoii
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 10 3aJaHHBIM
KOOPJHMHATAM TOYEK U IJIOCKOCTEM, HAXOKAECHUE KOOPAUHAT TO-
YeK.

Haxoxnenue ypaBHEHUI OKPYKHOCTH, c(pepsl, MIOCKOCTU. BrI-
YHCJIEHUE PACCTOSHUN MEXy TOUKaMHU.

N3yuyeHnue CBOMCTB BEKTOPHBIX BEIMYHMH, IPABWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBWJI HAXOXKIACHHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MTPABUII ACHCTBUI C BEKTO-
pami, 3alaHHBIMA KOOpJUHATaAMH.

IIpuMeHeHne TeOpuH IIPU PEIICHUH 3a1a4 Ha JEHCTBUS C BEKTO-
pamu. M3yueHue CKalsIpHOTO IIPOU3BENEHUS BEKTOPOB, BEKTOP-
HOI'O YpaBHEHUs MOpsIMOM U IUIOCKOCTU. [IpumeHeHue teopun
IIPYU PEILIECHUU 3a7a4 Ha JEHCTBUSA C BEKTOpaMH, KOOPIANHATHBIN
METO/1, IPUMEHEHNUE BEKTOPOB JJIs1 BBIYMCIICHHS BEJINYUH YIJIOB
u paccrosiHui. O3HaKOMIJIEHHE € JOKa3aTelbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACIOJIO0KEHUH MPSMBIX U IIIOCKOCTEN
C UCIOJIb30BAHUEM BEKTOPOB




3. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OFECHHEYEHUE ITPOI'PAMMBI YYEEHOM
JAUCHUIIJIINHBI

OcBoeHue IPOTPaMMBI yaeOHOU JTUCTIATUTAHBI «MaTtemaTHhKa
peIycMaTpUBAET HAIMYKE y4eOHOTo KaOMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTD
IPOBOANUTDH yUeOHBIC 3aHATHUS.

OGopynoBanne KaOHMHeTa MATeMATHKH, MATEeMATHYECKUX JTHCHHUILIUH,
CTATUCTUKHU U METOAUKU MATEMATHYECKOT0 Pa3BUTHS:

- pabouee MecTo MpernojaBaTes;

- pabouune mecTa 00y4JaroIMuXCs;

- yueOHO-MEeTOInYecKast INTEPaTypa;

- yueOHbIe TUTaKaThl IO pa3zesiaM MaTeMaTHUKH;

- NOPTPETHI MaTeMaTUKOB (18 miT.);

- JEMOHCTPALlMOHHBIA HAOOP r€OMETPUUECKHX TEIT;

- KOMILJIEKT YEPTEKHBIX UHCTPYMEHTOB;

- KOMIIBIOTEP C MYJIbTUMENA IPOCKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenb pekoMeHAyeMbIX y4eOHbIX M3AaHuH, HTepHeT-pecypcoB, 10-
MOJIHMTEJIbHOM JIMTepPaTypbl

s cmyoenmos
1. Marematuka: anreOpa U Hauajga MaTeMaTUYECKOro aHaJIN3a, FTEOMETPUS.

AnreOpa u Hauana maTemaTudeckoro ananuza. 10-11 kmaccel: yueOHUK a1 00111e00-
pa3oBaTeNbHBIX OpraHu3aluii: 6a3oBbIii W yrayoneHHbii ypoBau / 1IILA. Anumos,
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ap. — 3-e uzn. - M.: [Ipocsemienue, 2019. — 255 c.: wi. - MI'Y-mikoue.

3. boromosios, H.B. IIpaktuueckue 3anatusi no marematuke. B 2 4. Yacte
1 : yae6. mocobue mns CIIO / H.B. boromomnog. - 11-e u3a., nepepad. u gomn. — M. :
FOpaiit, 2020. - 285 c. - Cepus : [Ipod. oOpazoBanme.

4, boromonos, H.B. Ilpaktuueckue 3anatus no Mmarematuke. B 2 4. Hactpb
2 : yue6. mocobue mnsa CIIO / H.B. boromonos. — 11-e uzn., nepepad. u gom. — M. :
FOpaiit, 2020. - 217 c. - Cepus : IIpod. o6pazoBanue.
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S. bammakos, M.W. Matematuka : yueoHuk / bammakos M.1. — Mocksa
KunoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (nata obpamenus: 09.12.2020). — TeKCT : 3JIEKTPOH-
HBIH.
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cobue / bammakoB M.U., Outuna C.b. — Mocksa : KaoPyc, 2021. — 294 c¢. —
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09.12.2020). — TeKcCT : 2ACKTPOHHBIH.

7. [umaueB, B. C. Maremaruka | y4eOHUK M TMPAKTHUKYM JJIsi CPEIHErO
po(ecCuOHANLHOTO oOpazoBanus / B. C. lllunayes ; noj penaxkuuen
A. H. TuxonoBa. — 8-¢ m31., mepepad. u gon. — Mocksa : M3marenscTBo FOpaiit,
2020. — 447 ¢. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.

— Tekct : AIEKTPOHHBII /! OBC Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopamenus: 09.12.2020).
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OBC HOpaiit [caiir]. — URL: https://urait.ru/bcode/449007 (nata oOpaIcHuUS:
09.12.2020).

9.  Jlamuarep, B. A. Maremaruka: morapuMudecKkue ypaBHCHUS U Hepa-
BCHCTBA : y4eOHOE IMOCOOMe I CpeaHero MnpodecCHOHAIbHOrO oOpa3zoBaHus /
B. A. lanunrep. — 2-e¢ uza., ucnp. u jpon. — MockBa : WznarensctBo Opaiit,
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nocobue / KysmmnoB H.C. — Mocksa : KuoPyc, 2020. — 149 c. — ISBN 978-5-
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