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1. MOACHUTEJIbHASA 3AIINCKA

[Iporpamma o0611e00pa3zoBaTeNbHOM yU4eOHOM AUCHUIUIMHBI «MaremMaThka
npeaHa3HavYeHa Uil U3y4eHUs] MAaTEeMaTHKU B MTPOQPECCHOHAIBHBIX 00pa30BaTEIbHbIX
opranuzanusx CIIO, peanusyronmx o0pa3oBaTeIbHYIO MPOTPaMMy CPEITHEro 00IIe-
ro o0pa3oBaHus B IIpeJiesiax OCBOCHUSI OCHOBHOM MPO(eCCHOHAIIBHON 00pa3oBaTeb-
Hoit mporpammel CIIO (OITOII CITO) Ha 6a3e 0OCHOBHOTO OOIIEro 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 ¢ KoHuenmuei npenojaBa-
HUs 0011e00pa30BaTeNbHBIX JUCITUIUIHH ¢ YU4E€TOM MpodeCcCHOHATBHONW HaIpaBiIcH-
HOCTHU MPOTPaMM CpeIHEro mpodecCHoHaIbHOTO0 00pa3oBaHus, peaqu3yeMbIx Ha Oa-
3¢ OCHOBHOTo oOuiero oOpasoBanusi, (pacnopsbkeHne MunnpocBemienuss PO or
30.04.2021 Ne P-98, ¢ yuetom TpeboBanuil (penepanbHbIX roOCyJapCTBEHHBIX 00pa3o-
BaTEJbHBIX CTAaHAAPTOB MO MOJIy4aeMOW MPo(eccuu WU CHEeHAIbHOCTU CPETHErO
npodeccuoHanbHoro oopazoBanus 40.02.01 IlpaBo u opraHu3anusi COIUAIBHOTO
obecnieuenus, 40.02.03 IlpaBo u cyneOHOE agMUHUCTPUPOBAHUE, MPUMEPHOUN MPO-
rpaMMbl 00I1Ieo0pa3oBaTeIbHON yueOHOM nuciuiuinHbl «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.) ¢ yueToM npuUMEpHOl OCHOBHOM 00Opa3oBaTesb-
HOW MpOrpaMMbl CpeAaHEero oOuiero oOpa3oBaHUsA, OJ0OpEHHOW pemieHueM ¢eme-
pPaNbHOrO y4eOHO-METOJUYECKOTO 00bEIMHEHUS MO 001eMy o0pa3oBaHUIO (TIPOTO-
ko1 or 28 wuroHs 2016 1. Ne 2/16-3) U yTOyHEeHUH, OJOOPEHHBIX HAY4YHO-
MEeTOaUYEeCKUM coBeToM LleHTpa mpodeccroHanbHOro 00pa3oBaHUs U CUCTEM KBa-
mupukarmiit OI'AY «®UPO», npotokon Ne3 ot 25 mas 2017 r.

Conepsxanue mporpamMmbl «MatemaThka» HaIlpaBlI€HO Ha JIOCTHKEHHUE Clie-
NYIOLIUX Yeneu:

- obecrieueHre cHOPMUPOBAHHOCTH TPEACTABICHUNA O COIUAIBHBIX, KYIIb-
TYPHBIX U UCTOPUYECKUX (PAKTOpax CTAHOBJICHUS] MAaTEMaTHKU;

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

- obecnieueHre CHOPMHPOBAHHOCTH YMEHUUN MPUMEHATH MOJyYCHHbBIE 3Ha-
HUS TIPU PEIICHUHN PA3IMYHbBIX 33124,

- obOecnieueHre chOPMUPOBAHHOCTH TPEACTABICHUM O MaTeMaTHKE KakK 4Ya-
CTH OOIIEUETOBEYECKONW KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIOIIUM
OIMCHIBATh U M3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.

B nmporpamMmmy BKIIFOUEHO COACpKaHUE, HAMIPABJICHHOE HA (opMHUpOBaHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJis1 KauecTBeHHOTOo ocBoeHus: OIIOIT CITO
Ha 0a3e OCHOBHOTO OO0Iero 00pa3oBaHMs C MOJYUYEHHEM CPEIHEro o0Iero oopaso-
BaHMS W OCBOCHMSI TPOTPAMMBI TOATOTOBKM CIEIUATMCTOB CPEAHETO 3BEHA

(IIIICC3).



1.1. O0mas xapakTepuCcTUKA y4eOHO# JMCHUILIHHBI «MaTeMaTHKa

Marematuka SIBIIIETCS byHIaMeHTaTbHON o011e00pazoBaTenbHON
JUCHUIUIMHOM  CO  CJIOXKUBIIMMCSI  YCTOMYMBBIM  COIEp)KaHUEM U OOIIUMHU
TpeOOBAHUSIMU K MOATOTOBKE 00YYAIOITUXCS.

B mnpodeccuonanbHbIx 00pa3oBaTENbHBIX OpraHU3alUsIX, PEaTU3YIOIIUX
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeJIHEro o0IIero 00pa3oBaHus B Mpe/eiaax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro oOIIero oOpa3oBaHMs, W3YYCHUE MaTeMaTHUKU
UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT Mpodmis MNpoecCHOHATBHOTO
oOpa3oBaHMUs.

[Ipu ocBoenun mpodeccuit CIIO u cnemmanbHocTeit CIIO ecrecTBeHHO-
HayyHOro mnpoduis npodeccuoHaabHOro obpaszoBanusi, crneuuansHoctei 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 H3ydaeTcsi Oosiee yriyOJIeHHO, Kak
npoduiabHast ydeOHas JAMCUMIUIMHA, YYUTHIBAIOIIAs CHEHU(PUKY OCBAaMBAaEMBIX
npodeccuil uim crenuaaTbHOCTEH.

DTO BbIpa)kaeTcsl B COAECpXKaHUM OOyYEHHs, KOJMUYECTBE YaCOB, BbIACISAEMBIX
Ha M3y4€HUE OTACNBHBIX TEM IpOrpaMMbl, IIIyOMHE HX OCBOEHHUS CTYJIEHTaMH,
o0beME U  XapakTepe [MpaKTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

OOmue 1enu U3ydeHus MaTeMaTHKU TPAAUIMOHHO PEAM3YIOTCA B YETHIPEX
HaIpPaBICHUSX

1) obmiee npeacTaBiaeHre 00 UACIX U METOIaX MAaTEMATHKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocniUTaTEIbHOE BO3/ACICTBHUE.

[Tpodunmzanus neneid MaremMaTHUeCKOro oOpa3oBaHHUS OTpa)kaeTcs Ha
BBIOOpE MPHOPUTETOB B OPraHMU3alluM YUeOHOH JeATeNbHOCTH oOydaromuxcs. Jlis
TEXHUYECKOTO,  COLHMAJIbHO-3KOHOMHUYECKOTO  mpoduiel  mpodeccuoHaIbHOro
oOpa3oBaHMsI BBIOOp 1ieJiell CMelaeTcss B MpParMaTUyeckoM HaIlpaBJICHUH,
IpeyCMaTPUBAIOLIEM YCUJICHUE U PACIIUPEHUE MPUKIAJHOTO XapaKTepa U3ydeHus
MaTeMaTHKH, NPEUMYIIECTBEHHON OpUEHTAllMM Ha aJIrOPUTMUYECKUN CTHIIb
MO3HABATENBHON JAesITenbHOCTH. [IJIs TyMaHWTapHOTO € €CTECTBEHHOHAYYHOTO
npoduneit npodecCHOHAIBHOTO 00pa3oBaHUsl 0o0Jiee XapaKTePHBIM  SIBIISCTCS
yCuJIeHHE OOIIEKYJIbTYPHON COCTaBJISAIONICH y4eOHOW MUCHMIUIMHBI C OpUEHTAIUEH
Ha BU3YaJbHO-OOpa3HBIM W JIOTUYECKHH CTUIM Yy4yeOHOM paboTbl. HM3yueHue
MaTeMaTUKU Kak npoduibHOM o001eo0pa3oBaTeabHON y4eOHOM JHUCLMIUIMHEI,
yuuThIBaloOmew cnenupuky ocBauBaeMbix cTylneHTamMu mnpodeccuit CIIO wnwm
crneunainpHoctu CI1O, obecrieunBaeTcs:

* BBIOOPOM pPa3IMYHBIX MOAXOA0B K BBEIEHUIO OCHOBHBIX MOHSITHIA;

* hopMuUpOBaHHEM  CHCTEMbl  y4E€OHBIX  3aJaHHi, OOECIEUUBAIONTUX
3¢ (EeKTUBHOE OCYILIECTBICHIE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* o0oramieHHeM CHEeKTpa CTWiIed y4yeOHOW JeATEeIbHOCTH 32  CUeT
COTJIACOBAaHUSl C BEAYUIUMH JEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpaHHOMN



npodeccun / cienuarTbHOCTH.

[TpodunpHas cocraBisiomas OTpakaeTcs B TPEeOOBAHHSIX K TOJATOTOBKE
00yJaromuXxcs B YaCTH:

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

* YMEHUI: pa3uiyhe B YypOBHE TPEOOBAaHWA K CIOKHOCTH MPHUMEHSIEMBIX
aJITOPUTMOB;

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

Takum oOpazoMm, peanmu3ammsi COACpPKAHUSA  yUeOHOW  JUCITUTIIMHBI
OPUEHTHPYET Ha MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTePUCTUK YIEOHOU
paboThl, 3aBUCAIIUX OT MPOPuUIs MPOPECCHOHATHLHOIO 00pa30BaHMs, MOTYyUCHUS
OIbITa HCIOJB30BAHUA MaTEMaTUKU B COJACPXKATEIbHBIX U MPodhecCHOHATBHO
3HAUMMBIX CUTYAIUSX MO CPABHEHUIO ¢ (hOPMAIIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU
XapaKTepUCTUKAMU OOYUCHHUS.

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

* anreOpauyveckas JUHUS, BKJIIOYAIOIas CUCTEMATU3AIMIO CBEJICHUH O YnCIiax;
M3y4YeHHUE HOBBIX U 0000IIEHUE paHee U3YUEHHBIX ONepaluii (BO3BEICHUE B CTETICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHpOBaHWE, CHHYC, KOCHHYC, TaHTCHC, KOTAHTECHC H
oOpaTHbIC K HHM), M3yYCHHE HOBBIX BHJOB YHCJIOBBIX BBIpOKECHUU U (HOPMYI;
COBEPIIICHCTBOBAHWE IMPAKTUYECKUX HABBIKOB M BBIUYHUCIUTCIBHONW KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHHUE alredpandeckoro amnmapara, chopMupoBaHHOTO
B OCHOBHOM ITKOJIE, M €T0 MMPUMEHEHNE K PEIICHUIO MAaTEMAaTHICCKUX U MPUKIIATHBIX
3amad;

* TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHUSA, BKIIOYAIOIIAs CHUCTEMAaTU3alUI0 H
pacIIMpeHrue CBENEHUN O (PYHKIMAX, COBEPIICHCTBOBAHHUE TpadUUYECKUX YMEHHIA,
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;

* JMHUS YpPaBHEHMM W HEPABEHCTB, OCHOBAaHHAs Ha TIOCTPOCHUU W
WCCJICIOBAHUA MAaTEMAaTHUYECKUX MOJEJNIeH, TEepeceKaromascs ¢ anredopandecko u
TEOPETUKO-(PYHKITMOHAIGHOW  JIMHUSAMHA W BKJIIOYAIOMmIas  pa3BUTHE |
COBEPIIICHCTBOBAHWE TEXHUKH ajreOpanvecKux MpeoOpa3oBaHWM I peHIeHUs
ypaBHCHUH, HEPABEHCTB M CHUCTEM; (OpMHUPOBAHUE CIIOCOOHOCTH CTPOUTH M
WCCJICIOBATh TMPOCTEHUININEG MAaTEeMaTHYECKUE MOMICIH TPH PEIICHUU TPUKIIATHBIX
3a/1a4, 3a7a49 U3 CMEKHBIX M CIICIIHAIBHBIX TUCITUTIINH;

* TCOMETpUYECKAsl JIMHUSA, BKJIIOYAIONIAs HATJSAIHbIC TPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpax W M3YyYEHHE UX CBONCTB, (OPMHPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XEHWs, pa3BUTHE  CIOCOOOB  TeOMETPHYECKHUX
W3MEPEHUM, KOOPJIMHATHOTO M BEKTOPHOTO METOJIOB JIJISl PEIICHUS MAaTeMaTHUECKHUX
Y TIPUKJIQJHBIX 33134,

* CTOXaCTUYECKasl JTUHUS, OCHOBAHHAS HA Pa3BUTUN KOMOMHATOPHBIX YMECHHH,
MPEICTABICHUA O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIEro



MUpa.

Paznenbl (TeMbl), BKIIOYEHHBIE B COJEpKaHHE Y4eOHOM IUCIMILIMHBI,
SBJIAIOTCS OOIIMMHM JJisi BceX npoduieil mpodeccuoHaabHOro 00pa3oBaHus U TPH
BCeX OOBeMax Y4yeOHOro BpEMEHHM HE3aBHUCHUMO OT TOro, SIBIIAETCS JIM ydeOHas
nucuuiuinHa «Matematukay 0a30BoM Wi MpoGUIBLHOM.

B nmpuMmepHBIX TemMaTHYEeCKUX IIJJaHAX MporpamMMbl Y4eOHBIM MaTepuan
MPE/ICTaBIICH B (POpME YepeayIolerocsi pa3BepThIBaHUS OCHOBHBIX COJIEPKATEIbHBIX
JUHUHA (anreOpanyueckoil, TeopeTHKo-(pyHKINOHAIBHOM, YpaBHEHU U HEPaBEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), UYTO TMO3BOJISIET THOKO HCIOJIB30BaTh HUX
pPacHoJIOKEHUE M B3aMMOCBSI3b, COCTaBIATH pAa0OYMi KaJICHOApHBIA IUIAaH, IO-
pa3HOMYy uepeAays y4eOHple TeMbl (TJIaBhl ydeOHWKA), YYWUTHIBAS MPOQPUIbH
npodeccruonanbHoro 00pazoBanwmsl, cnenudpuky ocBanBaemoit nmpodeccun CIIO wmm
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
UCIIOJIB30BaTh JUIsl BBIMIOJIHEHUSI PA3IMUHBIX Y4YeOHBIX 3amaHuil. Tem cambiM
pas3nuuus B TpeOOBaHUSAX K pe3yJbTaTaM 00yUYEHUs MPOSBATCS B YPOBHE HABBIKOB 10
PELICHHUIO 3a/1a4 U OIBITE CAMOCTOSITEIbHON pabOTHI.

N3yuenne obmeoOpazoBaTenbHOM yueoHoM quctuminabl «OYJ1.03 Marema-
THKa» 3aBEpPIIAETCS MOJIBEICHUEM UTOTOB B (JOpME MUCHbMEHHOI0 IK3aMeHAa B IpO-
necce ocsoenusi OIIOII CIIO c¢ mosiydeHHeM CpeaHero o0Iero oopa3zoBaHus IO
IporpamMme MoJAroToBKM crenuanuctoB cpeanero 3seHa (IITICC3).

B paspene mporpammbl «CoaepkaHue y4dyeOHOM AMCIUIUIMHBD) KYPCHUBOM
BBIJICJICH MaTepuaj, KOTOPbIM NpU H3YYEHUHM MATEMaTUKU Kak 0a30BOW, Tak H
npodUIbHON yUeOHOU TUCIMIUIMHBI, KOHTPOJIIO HE MOIJICKUT.

1.2. MecTo y4eOHOM TMCHUIIMHBI B Y4e0OHOM ILJIaHe

VYyebnas mucuumuinHa «MaTeMaTukay —SABISETCS y4eOHBIM  MPEIMETOM
o0s3aTeNbHOMN TIpeAMeTHOM obnactu «MatemaTuka u nadopmatukay O@I'OC COO.

VYyebnas mucnurimHa «MaTemaTuka» u3ydaercs B 00IIeo0pa3oBaTeIbHOM
nukiie yueonoro miana [MIICC3 CIIO na 6a3e ocHOBHOTO 00Iero oopa3oBaHus ¢
MOJIy4YeHUEM CPEIHEro 00IIero oopa3oBaHusi, BXOAUT B COCTAB 00IIKX 00111€00pa3o-
BaTEJbHBIX YUYEOHBIX JUCHUIUINH, (POPMHUPYEMBIX U3 00s13aTE€IbHBIX MPEAMETHBIX 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‘Ie6H0ﬁ JAUCHUITIINHBI «MareMmaTrka» o0ecreynBacT

AJOCTUIKCHHUC CTYACHTAMHU CIICAYIOIIUX pe3yibmamoe:
o JAIUYHOCMIHbIX.,

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

JInyHOCTHBIE pe3yJIbTAThI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopbwt)

Ko TMYHOCTHBIX
pe3yJbTaToB pea-
JIN3AIUM NPOrpam-
MBI BOCIIMTAHUS

Oco3Haromuii ce0s rpakIaHMHOM U 3aIlIUTHUKOM BEJIMKOHN CTpa-
HBI.

JP1

[TposiBnsitOIIUI aKTUBHYIO TPAXKIAHCKYIO MO3UIUIO, IE€MOHCTPUPYIOLIUI
MIPUBEPKCHHOCTh TPUHIIUIIAM YECTHOCTH, IMOPSAOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKU aKTUBHBI U yYaCTBYIOIIUN B CTYJIEHYECKOM M TEPPUTO-
pHAIbHOM CaMOYIpPAaBIECHUU, B TOM YHKCJIE Ha YCIOBUAX TOOPOBOJIbUE-
CTBa, IPOAYKTUBHO B3aMMOJICHCTBYIOIINN U YIaCTBYIOUINI B JeSTENbHO-
CTH OOIIIECTBEHHBIX OPTaHHU3AIIHA.

JIP 2

Co0umto1arouii HOpMBI TTPABOIIOPSIIKA, CICIYIONINA HeaiaM TpaXIaH-
CKoro oOiecTBa, obecrieyeHus: 6€30IacHOCTH, IIPaB U CBOOOJ TpakJIaH
Poccun. JIosutbHBINM K yCTaHOBKAM M MIPOSIBICHUSM MPEICTaBUTENCH CyO-
KYJIbTYp, OTJAMYAIOLMN UX OT IPYII C JECTPYKTUBHBIM U JIEBUAHTHBIM
MoBeIcHUEM. JIeMOHCTPUPYIOIINI HENPUATHE U NPEIYIPEKAAIOIINAN CO-
[IMAJIBHO OINaCHOE MOBEACHHUE OKPYKAIOIIHX.

JIP 3

[TposiBisArOIMI ¥ AEMOHCTPUPYIOIINN YBAKEHUE K JIIOJIAM TpyJHa, OCO-
3HAIOLIMHA EHHOCTh COOCTBEHHOro Tpyaa. CTpemsimuiics Kk GopMupoBa-
HUIO B CETEBOM cpejie JINYHOCTHO M MPO(EeCcCHOHATBHOTO KOHCTPYKTHB-
HOTO «IU(POBOTO CIEIa.

JIP 4

JIeMOHCTpUPYIOIUI NPUBEPKEHHOCTh K POJHOM KYJIbType, HUCTOpHYE-
CKOM MmaMsTH Ha OCHOBE JIt00BU K PoauHe, poJHOMY 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 NBHIKCHUAX.

JIP 6

Oco3HarMM NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; yBa)Karo-
M COOCTBEHHYIO M UYKYIO0 YHUKAJIbHOCTh B PA3JINYHBIX CUTYaAIUAX, BO
Bcex (opmax U BUAaxX AEATEIbHOCTH.

JIP 7

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

JIP 8

Cobmroparonuii 1 mponaraHaAMpyOMKKA IpaBuia 310poBOro u 6e3omnac-
HOro oOpasa >KM3HH, CIIOpTa; MPEeAyNpEeXIAoMUNA 100 MPeoa0sIeBato-
MUHA 3aBUCHUMOCTH OT aJKOrojs, Tabaka, IMCHUXOAKTHBHBIX BEILECTB,
a3apTHBIX Urp U T.J. COXpaHAIOMUN CUXOJIOTUYECKYIO YCTOWYMBOCTD B
CUTYaTUBHO CIJIOKHBIX WM CTPEMUTEIBHO MEHSIOLMXCS CUTYALIHSX.

JIP 9




3aboTsamuiics O 3alUTe OKPYXKAIIMIEH cpelnbl, COOCTBEHHONH W

. . JIP 10
qyK0i 0€30MMaCHOCTH, B TOM YHUCIIE ITU(POBOH.

[IposBisomuii yBa)keHHE K 3CTETUUECKUM LIEHHOCTAM, oOiana-

. . JIP 11
IOIUNA OCHOBAaMU ICTETUYECKOU KYJIBTYPBI.

IIpuHUMaromuii ceMeHbIe LIEHHOCTH, TOTOBBIM K CO3JaHUIO Ce-
MBHM M BOCIUTAHUIO JETEH; AEMOHCTPUPYIOLIUN HENPUATHE HACWIHS B
CEMbE, YX0J1a OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLLEHUI
CO CBOMMHU JIETbMH U UX (PMHAHCOBOTO COJCPKAHHUS.

JIP 12

JINYHOCTHBIE Pe3yJbTAThI
peanu3alnuy NporpaMMbl BOCIIUTAHNS,
onpejeJieHHbIE OTPACJIEBbIMH TPEOOBAHUAMMU K 1€JOBbIM Ka4eCTBAM JUYHOCTH

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

[IposBnstomuii co3HaTEIbHOE OTHOIIEHNE K HENPEPHIBHOMY 00pa3o-
BAaHUIO KaK YCJIOBMIO YCIIEHIHOM IpogeccuOHaTbHON U OOIIECTBEHHOH Jes- JIP 14
TEJIbLHOCTH

MemanpeomenmHplX:

1) yMeHne caMOCTOSITEILHO OMNPENENATh LENU ACSITEIBHOCTH U COCTAaBISATH
IJIAHBI JIEATEIbHOCTH; CAMOCTOSTEIIBHO OCYILECTBIISITh, KOHTPOJUPOBATh U KOPPEK-
THPOBATh JIEATEILHOCTD; MCIOIB30BaTh BCE BO3MOIKHBIC PECYPCHI IS TOCTHKCHHSI
MOCTABJICHHBIX IIEJICH W pealn3aliui IJIAaHOB JCATEIHHOCTH, BHIOMpATh YCIEITHBIC
CTPATETUH B PA3TUYHBIX CUTYAIIHSIX;

2) yMeHHe TPOIYKTUBHO OOIIATHCA M B3aMMOJICHCTBOBATH B IMPOIIECCE COB-
MECTHOM JESITENIbHOCTH, YYUTHIBATh TMO3UIIMH JIPYTUX YYACTHUKOB JIEATEIHLHOCTH,
s dexTuBHO pazpematbh KOHPIUKTHI;

3) BiIajieHMe HaBBIKAMH MO3HABATEIHLHOM, Y4EOHO-UCCIIEIOBATENIBCKON U TIPO-
EKTHOM JESTEIHHOCTH, HABBIKAMH pa3pelieHus npoodieM; criocOOHOCTh U TOTOBHOCTh
K CaMOCTOATEILHOMY TTOMCKY METOJ/IOB PEIIEHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

4) TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITENBHOW WH(GOPMALIMOHHO-
MO3HABATEIILHOHN JICSITCIIBHOCTH, BJIaJICHHE HaBBIKAMHU TIOJYYCHHSI HEOOXOIUMOMN M H-
dbopmanuu U3 cIoBapei pasHBIX THUIIOB, YMCHHE OPHCHTHPOBATHCS B PA3TMYHBIX HC-
TOYHHMKAX WH(POPMAIMKM, KPUTHYCCKH OICHWBATh W WHTEPIPETUPOBATH HHGOpMa-
U0, TIOJIy4aeMyI0 U3 Pa3IUYHbIX UICTOUYHUKOB;

5) yMeH#HE MCIOJIB30BaTh CPeICTBA WH()OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonorui (nanee - UKT) B permieHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHHU-
3aIIMOHHBIX 3314 C COOJIFOJCHUEM TPEOOBAHMM SPTrOHOMMKH, TEXHHUKH O€30IacHO-
CTH, TUTUEHBI, PECYpCcOCOepeKEHUsI, TIPABOBBIX M ITHUECKUX HOPM, HOPM HH(pOpMa-
IMOHHOM 0€30IaCHOCTH;

6) yMeHue OompenensaTh Ha3HAYeHHEe M (QYHKIMH Pa3TMYHBIX COIUATBHBIX WH-
CTUTYTOB;

7) yMEHHE CaMOCTOSITEIIPHO OIICHWBATh M MPUHUMATh PEIICHUS, OMPEICIISIIO-
IIME CTPATErHIO MOBEACHUS, C YYETOM IPaKIaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;



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

9) BIaACHHNC HAaBbIKaAMH MMO3HABATEIbHOU pe(bJIGKCI/II/I KaK OCO3HaHHA 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) chOopMHUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTUKE KaK YacTH MHPOBOM
KYJBTYPbl 1 O MECTE MAaTEMaTUKU B COBPEMEHHOMN ITMBUIIU3AIMU, O CIIOCOOAaX OMu-
CaHHS HA MAaTEMAaTUYECKOM SI3bIKE SIBIICHUN PEAIbHOTO MUPA;

2) chopMUPOBAHHOCTh TIPEACTABICHUA O MAaTEMATHYECKUX IMOHATHUAX Kak O
BAKHEUIIINX MATEMATHYECKUX MOJIEIISIX, TTO3BOJISIONIMX OMKUCHIBATh U U3y4YaTh pas-
HBIE IIPOLIECCHI U SIBJICHUS; IOHUMAaHUE BO3MOXHOCTH AKCHOMATUYECKOr0 MOCTPO-
€HUSI MATEMAaTUYECKUX TEOPUH;

3) BIaicHUE METOJaMHM JO0KAa3aTelIbCTB M aTOPUTMOB PELICHUS; YMEHUE HX
IIPUMEHSATH, TPOBOAUTH JI0KA3aTEIIbHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a/1a4;

4) BJIaJICHUE CTAaHJAPTHBIMU IMPUEMaMH PELICHUS PalMOHAJIBHBIX U UPpaALUO-
HaJIbHBIX, [IOKA3aTEJIbHBIX, CTEIIEHHbIX, TPUTOHOMETPUUECKUX YPABHEHUU U HEpa-
BEHCTB, UX CHUCTEM; HMCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM
YHUCIIE JJIsl TIONCKA MyTH PEUICHHS W WUIIOCTPAUM PEIICHUS YPABHEHUW M HEpa-
BEHCTB;

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

JaX MATEMaTUYECKOTO aHAJIN3a;

6) BJIaJICHUEC OCHOBHBIMHU TMOHSTHUSMHU O IUIOCKMX W TPOCTPAHCTBEHHBIX TI€O-
METpUUYECKUX (Purypax, UX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh Ha YepTEkaX, 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 W SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTEpP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHU-
pe, 00 OCHOBHBIX TMOHSTHUSAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; yMEHUIN Haxo-
JIUTh M OIEHWBATh BEPOSTHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHININX MPaKTHYE-
CKMX CUTyalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaHBIX BEJIUYNH;

8) Bj1aJIcHHE HaBBIKAMH HUCTOJIb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM MpHu

pellIeHuu 3a/1ay;

B pe3ynbrare n3ydeHus yuyeOHOro mpeaMmera «MareMaTrnkay Ha ypOBHE Cpeli-
Hero o01ero oopa3oBaHus:
BrimmyckHuk Ha 6a30BOM YPOBHE HAYYHUTCS:

— BBITIOJIHATh apu(MeTnueckue IeHCTBUS, coueTas YCTHbIE W THUCHMEHHBIE
MPUEMbI, TIPUMEHEHUE BBIYMCIHUTEIBHBIX YCTPOWCTB, HAXOIUTh 3HAUYEHWE KOPHS
HATypaJbHOM CTENEeHH, CTETIEHH C PAIlMOHAIBHBIM TOKa3zaresieM, Jorapudma, Hc-
MIOJIB3YSI TIPH HEOOXOIMMOCTH BBIYHCIIUTEIBHBIC YCTPOMCTBA; MOJIH30BATHCS OIEHKOU
Y IPUKUIKOHN TIPH MPAKTHYSCKUX pacueTax;



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

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

— BBINOJIHATD JEUCTBUS C KOMIUIEKCHBIMU YHCJIAMH, TIOJIB30BATHCSA T€OMETPH-
YECKOW MHTEPIPETANEN KOMIUIEKCHBIX YHMCEJ, B NMPOCTEHIIUX CIydasX HAaXOAWUTh
KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEHCTBUTEIBHBIMU KO3 PPUIIUEHTAMU;

— [IPOBOJUTH NpeoOpa30BaHMs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIHOYa-
IOLIUX CTENEHU, PaJuKallbl, Jorapu(mMbl 1 TPUTOHOMETPUYECKHUE (PYHKIINU;

— HCIIOJIb30BATh MIPUOOPETEHHBIE 3HAHNUSA U YMEHHUS B MPAKTUYECKOU JEATENb-
HOCTU M B TIOBCETHEBHOM >KM3HH IS MPAKTHUECKUX PAcUeToB Mo (popmyrnam, BKIIO-
yasi (GopMyJbl, COAEpXKAIIME CTEIEHU, PAIUKaIbl, JIOTapu(Mbl U TPUTOHOMETpPUYE-
ckue (YHKIHMH, UCHOJIb3Yd MPU HEOOXOJMMOCTH CIIPABOYHBIE MaTepHallbl M IPO-
CTEUIIINE BBIYMCIIUTENBHBIE YCTPOMCTBA;

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

— CTPOUTh TpaUKHU WM3YUYECHHBIX (DYHKLMH, BBINOIHATH NMPeoOpa3oBaHUs rpa-
(UKOB;

— OIKCHIBATh MO rpauKy U 1o GopMyJie MOBEIEHUE U CBOMCTBA (DYHKIINH;

— peuIaTh YpaBHEHUS, CUCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIOJIb3Yysl CBOMCTBA
GYHKIMHI 1 UX rpaduuecKue MpeicTaBICHMs;

— HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHNUSA U YMEHHUS B MPAKTUUECKOU JEeATENb-
HOCTH Y B MOBCEIHEBHOW KU3HU JJI1 OMHCAHUS U UCCIEAOBAHUS C MOMOILIBIO (PYHK-
LMI peajbHbIX 3aBUCUMOCTEH, MPE/ICTABIEHUS UX TpapuecKu; UHTEepIpeTals rpa-
(UKOB peanbHbIX IPOLIECCOB;

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

— JI0Ka3aTh HECJIOKHBIE HEPABEHCTBA,

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

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

— HaxOJUTh NPUOIMKEHHbIE PEHICHUs yYpaBHEHUW M UX CHUCTEM, HCIIOJIb3Ys
rpadudecKkuit METoI;

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

— MCMOJb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUUYECKOU J1eATelNb-
HOCTHU U B IIOBCEAHEBHOM KU3HU I IOCTPOCHHUS U CIEAOBAHUS ITPOCTEUIINX MaTe-
MaTHYECKUX MOJICIICH;

BrimmyckHuk Ha 6a30BOM yPOBHE MOTYYUT BO3ZMOXKHOCTH HAYIUTHCS:
— pemarpb npocreire KoMOMHATOPHBIE 3a/1a4l METOJIOM Mepedopa, a TaKkxKe ¢
HCII0JIb30BAaHUEM U3BECTHBIX (opMyIl, TpeyrojbHuka [lackans; Beruncisate korhdu-



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

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

— UCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUYECKOU J1eATelNb-
HOCTH U B IIOBCEJHEBHOM JKW3HU Ul AaHAJIN3a PEAJIbHBIX YMCIIOBBIX JaHHBIX, IIPEJI-
CTAaBJICHHBIX B BHJIC JUarpamM, rpadukoB; s aHanu3a WHAOPMALUU CTaTUCTHYE-
CKOT'0 XapakTepa,

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

— BBIYUCIISITH MTPOU3BOIHBIE U TIEPBOOOPA3HBIE DJIEMEHTAPHBIX (DYHKIMM, MpH-
MEHSs MPaBUJIa BBIYHMCIECHUS MMPOU3BOAHBIX U MEPBOOOPA3HBIX, UCIOJbB3Ys CIIPAaBOY-
HBIE MaTEpHUaJbl,

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

— pemaTh 3a/layd ¢ MPUMEHEHUEM YpaBHEHUS KacaTeNbHOW 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 PEIICHUS F€OMETPUUECKUX, (PUINUECKHUX, KO-
HOMMYECKUX U JAPYTUX MPHUKIAJHBIX 3a7ad, B TOM YHUCIE 33Ja4 Ha HauOOJbIIME U
HaVMEHBIIME 3HAYEHUS C IPUMEHEHUEM allrapara MaTeMaTU4eCKOIO aHAJIN3a,;

— COOTHOCHTD IJIOCKUE TeoMeTpUyecKue (GUrypsl U TpexXxMepHble 0OBEKTHI C UX
ONMMCAHUSIMU, YePTEKaMU, U300paKEHUAMU; pa3InyaTh U aHAIM3UPOBATH B3AMMHOE
pacrojioxenue Guryp;

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

— pelarb reOMETPUYECKUE 3a71a4H, ONUPAsACh HA U3YYEHHBIE CBOWCTBA IIJIaHHU-
METPUUYECKUX U CTEPEOMETPUUECKHUX (DUTYp U OTHOLICHUNA MEXAY HUMH, IPUMEHSS
anredpanyecKrii 1 TPUTOHOMETPUYECKUH armapar;

— IIPOBOJIUTH JOKA3aTENbHBIE PACCYKACHUS MPU PELICHUH 33a1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCIIATh JIUHEIHBIC 3JIEMEHTHI U YIJIBI B MMPOCTPAHCTBEHHBIX KOH(pUTYpa-
USX, 00BEMBI U TJIOUIAU TTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ 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 MPAKTUUYECKOUN NesITelb-
HOCTH M B MOBCEIHEBHOW >KM3HU ISl UCCIENOBaHMS (MOIETUPOBAHMS) HECIOXKHBIX
IPAKTUYECKUX CUTyalluil Ha OCHOBE M3yYEHHBIX (POPMYJ] U CBOMCTB (PUTyp; BBIUKC-
JICHUs! IJIMH, TJIOMAaAe U 00beMOB NPU PEIICHUU MPAKTUUYECKUX 33]a4, UCIOJIb3Ys
IpU HEOOXOIMMOCTH CIPABOYHUKH M BBIYUCIUTEIbHBIE YCTPOUCTBA; MPUOOPETEHUS



MIPAKTUYECKOTO OTBITA JAEATEIHLHOCTH, MIPEAMICCTBYIONMEH MPOPECCHOHAITBHON, B OC-
HOBE KOTOPOMU JICKUT TaHHBIM Y4eOHBIN TIPEeMET;

1.4. Copepxanue y4eOHOH AU CIUTIIIMHBI
CamocrosiTeibHas padoTa 00y4al0IIMXCH
BBEJAEHUE

MaremaTuka B HayKe, TeXHUKe, JKOHOMIKe, HHPOPMANMOHHBIX TE€XHOJIO-
TUAX ¥ PAKTHYECKOI eI TeJIbHOCTH.

Llenu u 3a7aun U3y4eHUsI MAaTEMAaTHKU IpU ocBoeHnu crienuansHocteit CIIO.

CaMocrosiTe/ibHas pa6oTa 00y4YaAOIINXCS

PA3JEJI 1. AJITEBPA
TEMA 1.1. PASBUTHUE ITOHATHUSA O YUCJIE

1.1.1 llenble U pauMoHaJbHbIe Y ca. JlelcTBUTEIbHbIE YHCJIA.

I13. ApudmeTndeckue AeCTBUS HAJ YUCITAMHU.

1.1.2. Ilpubnuosicennvle svtuucieHus.

I13. Haxo:knenue npuOJIMKEHHbIX 3HAYEHUI BeJIMYMH W NMOTPEelIHOCTell BbI-

YMCJIEHU, CPABHEHUE YUCIIOBBIX BBIPAXKEHUM.

1.1.3. Komnnekcuwte uucna. /leiicmeus HAO KOMNIEKCHbIMU YUCIAMU 8 aleedpau-
yeckou @opme. I eomempuueckas unmepnpemayus KOMHIEKCHO20 YUCIA.
Tpueonomempuueckas u nokazamenvhas opma KomniekcHozo uucaa. /let-
CMBUSI HAO KOMNJIEKCHbIMU YUCTAMU 8 MPULOHOMEMPUYECKOU U NOKA3AmMelb-
HOU hopmax.

CamocrosiTesibHas pad0Ta 00y4YAKOIIMXCH

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPU®MbI

1.2.1 Kopun u crenenu. KopHu HaTypallbHOM CTENEHU U3 YUCIA U UX CBOM-
CTBa.

I13. Beluucnenve u cpaBHEHUE KOpHEW. BhINoHEeHne pacueToB ¢ paguKaiaMu.

1.2.2. CTeneHn ¢ pauMoHAJbHBIMHU MOKA3aTeJAMH, X cBolicTBa. CTeneHn
C JEUCTBUTEIIBHBIMU IMOKA3aTEIIMU, UX CBOWCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumenvubim noxkazamesem. IIpeobdpaso-
BAaHUE PAIIMOHANBHBIX, UPPALMOHATILHBIX CTENIEHHBIX BBIPAKEHUH.

I13. Haxoxenue 3HaYeHHI CTETNEHEN C pAllMOHATIbHBIMU MTOKA3aTEISIMU.

I13. Pemenne nppanvoHanbHbIX YPABHEHUN.

II3. CpaBuenue crteneneit. [IpeoOpa3oBaHusi BhIpAXKEHUM, COIAEPKAIIUX CTe-
TICHU.

1.2.4. TlpeoOpa3oBanue mnoka3aTejbHbIX Bbipa:xkenuii. IlpeoOpa3zoBanue

ajredOpanyecKnX BbIpaKeHHU M.

IIpakTnueckoe 3ansaTue Ne 1. Perenue nokasaTrenpHbIX YPaBHEHUM.

1.2.5 Jlorapudgm. Jlorapudm urcna. OcHOBHOE JIOTapuPMUIECKOE TOKIECTBO.
JlecsTnunbie U HaTypanbHbie Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ile-
pexoj K HoBoMy ocHoBaHuI0. [IpeoOpa3zoBanue JorapuMUIECKUX BHIPAKCHHM.

I13. Haxoxnenue 3HaveHuii jorapudma mo npou3BojibHOMY OCHOBAHUIO.
[lepexoa OT OAHOTO OCHOBAHUSI K APYTrOMY.



I13. Beruucnenue u cpaBHeHHE JIOTaprU()MOB.

I13. TIpuGnmxeHHbIe BEIYUCICHUS U PEIICHUS MPUKIIAIHBIX 3a/a4.

I13. Pemennie norapupMuueckux ypaBHEHUH.

CamocrosiTeibHas padoTa 00y4alIIHMXCH
TEMA 1.3. OCHOBbI TPUTTOHOMETPUH

1.3.1 Paagnannas mepa yria. BpamarenbHoe aBuskeHue. CHHYC, KOCHHYC,
TaHI€HC U KOTAHT'€HC YHCIIA.

I13. PaguaHHbIil METOA M3MEPEHHUSI YIIIOB BPALIEHUSI U CBSI3b C IPalyCHOU Me-
pOH.

1.3.2. OcHOBHBbIE TPUIOHOMETPHYECKHE TOKIECTBA.

I13. ®opmyna npusBeaeHusi. OCHOBHBIC TPUTOHOMETPHUYECKUE TOXKIECTBA

3. ®opmynbl ClOKEHHUS.

I13. ®opmynsl 1BOWHOTO apryMeHTa, GopMyJibl yIBOCHHUS.

1.3.3 @opmynwvt non1oeunHHo20 y2na.

1.3.4 IIpeoOpa3oBaHue CyMMblI TPUTOHOMETPHYECKUX (PYHKIUI B MPOM3-
BeJleHHe U 00paTHO.

I13. IIpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKHX (DYHKUUN B MpOU3BEE-
HUE, 1 00paTHO.

1.3.5. Buipasicenue mpuconomempuueckux (QyHKuuil yepes maHzeHc nojio-
6UHHO20 apZyMeHma.

1.3.6 IIpocTeiiniue TPUroHOMETPUUYECKUE YPABHEHHUSI.

1.3.7 Ilpocmeiiniue mpuzonomempuueckue HepageHcmaa.

IIpakTnyeckoe 3anstue Ne 2. [IpocTeiinmme TPUroHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA.

1.3.8 OOpaTHble TpUroHOMeTpHUYecKHe (PYHKIUHM: apKCHUHYC, apKKOCHHYC,
apKTaHT€HC YucIa.

I13. O6paTHbIie TpUTOHOMETpUYECKUE HYHKIIUN

CamocrosiTeibHas padoTa 00y4aKlOIIMXCH

1.4. DYHKIIUU, UX CBOMCTBA U TPA®UKHN

1.4.1 ®ynkouu. O6nacTh omMpeneseHUsT ¥ MHOXKECTBO 3HAUYCHUM; Trpaduk
dbyHKIIMHA, TIOCTpoeHHE TpaduKoB (GYHKIUN, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMH.
CpoiicTBa (pyHKUIHMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTh, IEPH-
OoIUYHOCTh. IIpoMexyTku Bo3pacTaHusi U yObIBaHHSA, HaWOOJbIIEE M HAUMEHbILIEE
3HAUEHUA, TOYKH HKcTpemyma. ['paduueckas wuntepnperanus. Apudmernueckue
onepauuu HaJ GyHKUUAMH. CrioxHas GyHKUHS (KOMITO3HULIMS).

IpakTnueckoe 3ansaTue Ne 3. [loctpoenue u uyreHue rpadukoB GYyHKITUH.

1.4.2 Tlpumepbl GyHKIHOHAIBbHBIX 3aBHCUMOCTEH B peajibHbIX Mpoueccax
U SIBJICHUSIX.

I13. [IpuMepbl 3aBUCUMOCTEN MEXKTY TIEPEMEHHBIMU B PEAJIbHBIX MpOLIEcCax U3
CMEXHBIX JUCLUILINH.

1.4.3 Ilonamue o nenpepvienocmu ynxkuyuu. Oopamuvle pynxyuu. Obracmo
onpeodenenus u obracme 3Havenuti oopamuou @Qyuxyuu. I'pagux oopamuoit ¢ynk-
uuu.

1.4.4 Crenennsble, noKa3aTe/jbHble, JOrapupmMuyeckue ¥ TPUTOHOMETPH-
yeckne pynknnu. OOpaTHble TpUroHOMeTprueckue GyHkiuu. Onpeaenenus QyHK-



1uii, ux cBorictBa u rpaduku. [IpeobpasoBanus rpadpukos. [lapaniensHslil mepeHoc,
CUMMETPHUSI OTHOCUTEIBHO OCEM KOOPAMHAT U CUMMETPUSI OTHOCUTEIBHO Hayaja Ko-
OpIMHAT, CAMMETPHUS OTHOCUTEIIBHO MPSIMOM y=X, PACTSKEHHE U CKATHUE BIOJIb OCEH
KOOpAUHAT.

I13. HenpepbiBHble U nepuoguveckue GpyHkumu. OnpenencHue GyHKIUN.
UccnenoBanue ¢ynkmun. CBoiicTBa JTUHEWHOW, KBaApPaTHIHOU, KYCOUYHO-IMHCHHONU M
JPpOOHO- TUHENHON QPyHKINHA

II3. O6patHbie TpuronomMerpuideckue Gynkuumu. CpoiictBa u rpaduku CH-
Hyca, KOCHHYCAa, TAHTeHca ¥ KoTaHreHca. OOpaTHbIe (YHKIIUHU U UX rpapuKu

I13. Ilpukaagnbie 3aaa4um. [IpeobOpa3oBanus rpaduka GyHkuu. ['apMoHHUUe-
CKHE KoJieOaHusl.

CamocrosiTeibHas padoTa 00y4al0IIUXCA
TEMA 1.5 YPABHEHUSA U HEPABEHCTBA

1.5.1 YpaBHeHusi u cucteMbl ypaBHeHMid. PaninonanbHble, UppalliOHAIBHBIE,
MOKa3aTeNbHbIC, TPUTOHOMETPUUYECKUE YPAaBHEHUS M CUCTEMbI ypaBHEHHU. PaBHO-
CUJILHOCTh YpaBHEHHM, HEPABEHCTB, CUCTEM. OCHOBHBIE MPUEMBI PEIICHUS PaIuo-
HaJIbHBIX, HUPPalMOHAIbHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUH
(pa3noxkeHue Ha MHOXKHUTEIM, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, Tpadu-
YECKHUI METON).

1.5.2 HepaBenctBa. Hcnosib3oBanne CBOMCTB M rpa¢ukoB PpyHKIuU npu
pelllecHUM YpPaBHEHUIl M HepaBeHCTB. PanmoHanbHble, HppalMOHAIbHBIE, MTOKAa3a-
TeJIbHbIE HepaBeHCTBA. OCHOBHBIE NMPUEMBI UX pelieHus. Meron untepBanoB. M300-
paXk€HUE HAa KOOPAMHATHOW IUIOCKOCTM MHOKE€CTBA PEUICHHWN YpaBHEHHM W HEpa-
BEHCTB C JIBYMS IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. Ocnoenvle npuemsl UX peuteHusl.

I13. [IpeoOpa3zoBanue ypaBHeHuii. [Toka3aTenbHble, JIOrapuMUICCKHUE, TPUTO-
HOMETPUUYECKHUE YPABHEHUS.

I13. Ucnons3oBanue cBOMCTB U TpadUKoB (PYHKIUN JJIs1 PEIICHUs] YpaBHEHUN
Y HEPABEHCTB.

1.5.4 IlpuMeHeHHMe MaTeMaTHYEeCKHMX MeETOJ0B /ISl PellleHHUsl Ccoaep:Ka-
TeJbHBIX 32/1a4 M3 Pa3jIMYHbIX 00JacTeil HAYKH W nmpakTuku. MHTEpnperanus
pe3yabpTara, y4eT peaibHbIX OrPaHUYCHUI.

I13. Pemienue copep:karejibHBIX 32/1a4 M3 Pa3JIMUYHbIX 00/1acTeil HAYKH M
npakTuKH. KopHu ypaBHeHuil. PaBHocHIIbHOCTh ypaBHEeHU. OCHOBHBIE NPUEMBI pe-
LIEHUA ypaBHEHUH. Pelienue cucreM ypaBHEHUN.

CamocrosiTeibHas padoTa 00y4aK0IIMXCH
TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM

1.6.1 OcHOBHBIE NOHATHA KOMOMHATOPUKHU. 337]a9M HA TIOJICUET YMCIIA pa3-
MEIIEHUH, IEPEeCTaHOBOK, coueTanuii. Pemenne 3aiay Ha mepeGop BapUaHTOB.

I13. PemieHne KOMOMHATOPHBIX 3a4a4. VcTopusi pa3BUTUS KOMOMHATOPUKH,
TEOPUU BEPOATHOCTEH M CTATUCTHKH M MX POJIb B PA3IUYHBIX chepax YeIOBEYECKOU
KUBHCACATCIIBHOCTHU. HpaBI/ma KOM6I/IHaTOpI/IKI/I. PaBMCHICHI/IH, COoUCTaHus U IEpeCTa-
HOBKHM.

1.6.2 ®opmyna ounoma Hurorona. CpoiicTBa OMHOMUHATIBHBIX KO3 dUIIM-



eHTOB. TpeyronpHuk Ilackans.

I13. ®opmyna 6uHom Hetotona. Tpeyronbauk [Tackans.

I13. Pemmenue npukiiaiHbIX 3aa4.

1.6.3 CoObITHE, BEPOAATHOCTH COOBITHS, CI0KeHHEe U YMHOKEHHUE BepPOsT-
HOCTei.

I13. Knaccuueckoe omnpeaejieHHe BePOATHOCTH, CBOMCTBA BEPOSATHOCTEM,
TEOpeMa O CYMME BEPOATHOCTEM.

IpakTnueckoe 3ansatue Ne 4. Beruncnenue BepositHocted. [Ipuknagneie 3a-
Ja4H.

1.6.4 TlonsiTue 0 HE3aBUCUMOCTHU COOBITHH. JlUcKpeTHAsl c/IyyaliHasi BeJIU-
4YMHA, 3AK0H ee pacnpeaejeHuss. YucIoBbIe XapaKTePUCTUKU JUCKPETHOM Cilydai-
HOU BennuuHbl. [ToHsATHE O 3aKOHE OOJIBIIIUX YUCET.

1.6.5 IlpeacraBjienue TaHHBIX (TaONHIBI, TUArpaMMBbI, Tpadukn). I'eHepanb-
Hasi COBOKYITHOCTb, BbIOOpKa, cpenHee apudmerndeckoe, mearana. [lonsitue o 3a-
Aa4aX MATEeMaTHYeCKO CTATUCTHKH.

1.6.6 Pemenne npakTu4ecKux 3a/1a4 ¢ NpUMeHeHHEM BEePOSITHOCTHBIX Me-
TOJO0B.

I13. [IpeacraBieHne YncIoOBbIX NaHHBIX. [[puKianHbie 3a0a4n.

CamocrosiTeibHas padoTa 00y4a0IMXCH
PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIU3A
TEMA 2.1. NOCJIEJOBATEJBHOCTH

2.1.1 Cnoco0bl 3aJaHUA M CBOMCTBA YHMCJIOBBIX IOCJIEI0BATEILHOCTEH.
CymMupoBaHue nocieqoBaTelbHOCTEH. becKoHeuHO yObIBarouiasi reoMeTpuiecKkas
MIPOTPECCHS U €€ CyMMa.

I13. Yucnosas mocie10BaTeIbHOCTh

I13. beckoneuHo yObIBaroIasi reOMETpUIECKasi MPOrPECCHs.

2.1.2 Ilonamue o npedene nociedoosamenvnocmu. Cywecmeosarue npeoeia
MOHOMOHHOU 02PAHUUEHHOU NOCIEe008AMENbHOCTIU.

IIpakTuyeckoe 3ansitue Ne 5. [Ipenen nocnen0BaTeNbHOCTH.

CamocrosiTeibHasA padoTa 00y4aOIMXCH
TEMA 2.2. MIPOU3BOJAHASA U EE IPUMEHEHUE

2.2.1 TlonsiTue 0 Mpou3BOAHON (yHKUMHU, ee TeoMeTpUYecKUii U puzuye-
CKMii CMBICJI. YpaBHEHHE KacaTtenbHOH K Tpaduxy dbyHkiuu. [Ipon3BogHbIE CYyMMBI,
Pa3HOCTH, MpoU3BeIeHUs], YacTHbIC. [[pON3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (YHK-
LU H.

I13. [Ipou3BoHAs: MEXaHUYECKUN U TEOMETPUUECKAN CMBICIT TPOU3BOHOM.

I13. YpaBHeHue KacaTeIbHOM B 0011IeM BHUJIE.

I13. TlpaBuia u hopmynsl nuddepeHrpoBanus.

2.2.2 TlpumeHeHre MPOU3BOAHOM K HCCIEeI0BAHMIO (DYHKIUII U MOCTPOe-
HHMIO IPa(UKOB.

I13. UccnenoBanne pyHKIMH ¢ TOMOIIbIO POU3BOAHOM.

2.2.3 IlpousBoaHbie 00PATHON (PYHKIMH M KOMNO3UIMHU PYyHKIIUM.

2.2.4 TlpuMepbl UCMOJIb30BAHMS TMPOU3BOAHOM VISl HAXOXKIEHUST HAWTYY-
1Iero penieHus B MPUKJIAHBIX 3a1a4aX.

I13. Haxoxnenre HanOONBIIETO, HANMEHBIIIETO 3HAYCHUS U IKCTPEMAThHBIX



3HaYEHUHN QYHKINH.

2.2.5 Bropasi npou3Bo/jiHasi, ee reoMeTpruueckuidi U (PU3HYECKUIl CMBICI.

Haxoxaenue ckopoctu Juisl mpolecca, 3aaHHoro popMyIioi u rpadukom.
CamocrosiTeibHas padoTa 00y4alIIHMXCH
TEMA 2.3. IEPBOOBPA3HASA U HHTEI'PAJI

2.3.1 IlepBooOpa3nas u uHTerpaJj. [Ipumenenue onpeneneHHOT0 UHTErpaia
JUIS. HAXOXKJICHWS IUIOIIAAM KpUBOJIMHEMHON Tpanenmuu. @Popmyna HeroToHa-
JleitOnuna. [IpumMepsl npuMeHeHus: HHTerpajia B GU3UKe U TEOMETPHH.

I13. HemocpencrBeHHOe MHTErprpoBaHue. MHTerpai u nepBoodpasHas

I13. MaTerpupoBanre METOAOM 3aMEHbI IEPEMEHHOM.

I13. MlaTerpupoBanue 1no 4acTsm.

II3. BpiuuciieHue omnpeaeJieHHbIX MHTerpajgoB. Teopema HbroToHa—
Jleitonuma

IIpakTnueckoe 3ansitue Ne 6. [IprMeHeHne nHTerpana K BIYUCICHUIO (HU3H-
YECKUX BEJIWYMH U IIOMACH.

CamocrosiTeibHas padoTa 00y4alOIINXCH
PA3JIEJI 3. TEOMETPUA
TEMA 3.1. HPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

3.1.1 B3aumHoe pacmoJio:keHHe IBYX NPAMBIX B npocrpancrtBe. [lapan-
JENBHOCTh NPSIMOM M IIocKocTH. [lapammensHOCTh Tmockocten. llepnenaukymsip-
HOCTb IIPSAMOM M TUIOCKOCTH. llepnenaukynsap u HakiIOHHAsA. YTOJ MEXKIy NPAMOU U
IJIOCKOCTBIO. J[ByrpaHHBIN yrojl. YTOJ MEXAY IUIOCKOCTAMU. [lepreHIuKyIsIpHOCTD
JBYX TUIOCKOCTEHN.

I13. B3aumHoe pacnosioxkeHue NPAMbIX U IJIOCKOCTel. [Ipu3Haku B3anMm-
HOTO PAaCHOJOXXEHUS NPAMBIX. YTOJ MeEXAy nOpsMbIMU. llepneHaukynsap wu
HAKJIOHHAS K IJIOCKOCTHU. YTOJI MEXY NPAMOU U TUIOCKOCTBIO

I13. TeopeMbI 0 B3aUMHOM PACIOJIOKEHUH NMPSAMOM U IJIOCKOCTH. Teopema
O TpeX NMEepHEHINKYJIIsSIpax

3.1.2 T'eomeTpuueckue MpeodPa3oBaHNUs MPOCTPAHCTBA: MMAPAJUICIbHBIN TTe-
PEHOC, CHMMETPHSI OTHOCUTEIIBHO TIOCKOCTH.

IIpakTnyeckoe 3ansitue Ne 7. [Ipu3Haky ¥ CBOWMCTBA MAPAJUIENBHBIX U IEP-
NEHIUKYJSIPHBIX TJIOCKOCTEN.

I13. Paccrosinue OT TOYKH A0 IJIOCKOCTH, OT MPSAMOM 10 IUVIOCKOCTH. Pac-
CTOSIHUE MEX]y IUIOCKOCTAMH, MEXIY CKPEIIMBAIOIIMMUCA HOPSIMBIMU, MEXKIY
MPOU3BOJIbHBIMU (PUTYpaMH B MPOCTPAHCTBE

3.1.3 ITlapauaseJbHOe NPOEKTHPOBAHME U €r0 CBOMCTBA. B3auMHOe pacmnoiio-
xenue. M300pakeHne mpocTpaHCTBEHHBIX QUTYP.

I13. [TapamienbHOE MPOEKTUPOBAHUE U €0 CBOMCTBA.

3.1.4 IInowaos opmozonanvhoii npoekyuu.

I13. Teopema o naowaou opmo2oHaAIbHOU NPOEKYUU MHO20Y20IbHUKA.

CamocrosiTeibHas padoTa 00y4aKlOIIUXCH
TEMA 3.2. MHOI'OI'PAHHUKH

3.2.1 BeinykJjible MHOTOTpPaHHUKH. Bepimuael, pedpa, TpaHu MHOTOTPAHHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jisiepa.

3.2.2 llpusma. [lpsimas u HakjgonHasi npu3ma. [lpaBuibHasi npusma.



3.2.3 NMapaanenenunen. Kyo. llmpamuna. [Ipasunbhas nupamuaa. YcedeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B mapajijiesienuineie, B Ipu3Me U Mu-
pamue. Ceuenust kyoa, MPU3MbI U TUPAMUJBIL.

3.2.4 TlpencraBiieHne 0 NMPaBUJIbHBIX MHOTOTPaHHMKAX (TeTpa’ape, Kyoe,
OKTa’Ipe, A0JEKadIPEe U UKOCAIIPE).

I13. Paznuunble BUbI MHOTOTpaHHUKOB. X M300paxeHusl.

I13. Ceuenusi, pa3BepTKM MHOTOIPAHHUKOB.

CamocrosTenbHast padoTa 00y4arOIIMXCs
TEMA 3.3. TEJIA U HOBEPXHOCTHU BPAILLIEHUSA

3.3.1 Hnaunap u koHyc. YceueHHbIH KOHyC. OCHOBaHUE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3zyromias, pa3Beprka. OceBble CEUEHUSI U CEUEHHUs, apaJlieIbHbIC
OCHOBAHHIO.

3.3.2 llap u cdepa, ux ceuenune. KacarenbHasi miiockocTs K chepe.

I13. Ilnomans moBepxHocTH. CUMMeTpHsl TeJl BPAllleHWS] U MHOTOIPaH-
HMKOB. Buabl cuMMeTpuid B MPOCTPAHCTBE

CamocrosiTeibHas padoTa 00y4aKlOIINXCH
TEMA 3.4. UBMEPEHUSA B TEOMETPUH

3.4.1 Oobem u ero usmepenue. MurerpanbHas Gopmyna oobema. opMyiibl
o0BpeMa Ky0a, MPSIMOYTOJIBHOTO TapalijIesIeuIe ia, TPU3MBbI, [IUIUHIPA.

3.4.2 ®opmyJbl 00beMa MUPAMHUABI U KOHYCA.

3.4.3 @opmyJibl IUIOUIAAH MOBEPXHOCTEN MUWIMHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa HIAPA U IUIOIAAU cephl.

I13. Beruucienue wiomaaei 1 00bEMOB.

3.4.5 Tlonobue Tes. OTHOILIEHHUE TUIOIIA/Iel MOBEPXHOCTEN U 00HEMOB 110-
AOOHBIX TeJI.
CamocrosiTeibHas padoTa 00y4arOUIMXCH
TEMA 3.5. KOOPIUHATBI U BEKTOPBI

3.5.1 IpsimoyroJibHasA (IeKapTOBA) CHCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopMynia paccTOSIHUS MEXKAY ABYMsS TOYKaMH. YpaBHEHHs cdepbhl, MIOCKOCTH U
MIPSMOM.

3.5.2 BekTopbl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. ClioKeHHE BEKTOPOB.
YMHOXKEHHE BEKTOpPA HA YKCIIO. Pa3iokeHue BEKTOpa 1o HalpaBJICHUAM. YTOJI MEXK-
Iy IBYMSI BEKTOpPaMHU.

3.5.3 Ilpoexknusi BekTopa Ha ochb. KoopauHatel BekTopa. CKaJIsIpHOE MPO-
u3Be/ieHHe BEKTOPOB.

I13. BekTopsl.

I13. YpaBHeHUE OKPYKHOCTH, CEPHI, MIIOCKOCTH. PaccTosiHue MEeXIy TOU-
KaMH.

JeiicTBUSI ¢ BEKTOPpaMHU, 3aJIaHHBIMHM KOOpAMHATaMU. CKaJISIpHOE TMPOU3-
BEJCHHE BEKTOPOB.

BexTOopHOE ypaBHeHUEe MPAMON M IJIOCKOCTH. VICII0/Ib30BaHNE BEKTOPOB
IIPU J10Ka3aTEIbCTBE TEOPEM CTEPEOMETPHH.

3.5.6 Ucnoab30BaHHe KOOPAMHAT M BEKTOPOB NPH pellieHUN MaTeMaTH4e-
CKMX M MPUKJIATHBIX 32/1a4.



JUisi BHEAyIUTOPHBIX 3aHATUNA CTYAEHTaM Hapsay C pELICHWEM 3aJad U Bbl-
MOJIHEHUEM IPAKTHYECKUX 3aJaHUN MOKHO MPEMJIOKUTHh TEMbI MCCIEI0BATEIBCKUX
U pedepaTuBHBIX PabOT, B KOTOPHIX BMECTO CEPHUIl OTICIbHBIX MEIKUX 3a7ad U
YIPaXKHEHUI MpeJiaraloTcsi CI0’KETHBIE 3aJlaHus, TPEOYIOINE ATUTEIbHOM paboThI B
paMKax OJJHOM MaTeMaTU4eCKOW CUTyalludh. DTH T€Mbl MOTYT ObITh KaK MHJWBHUIY-
albHBIMU 3aJaHUAMH, TaK U TPYNIOBBIMU JIJII COBMECTHOTO BBINOJHEHUS HCCIIEIO-
BaHMUS.

HPUMEPHBIE TEMbI PE®EPATOB (IOKJIA1OB),
NHIANBUAYAJIBHBIX ITIPOEKTOB

HenpepriBHbIe 1p00H.

[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapatenpHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs ¥ UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3aaHne NpsMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJIeOaHuH.

['paduueckoe penieHue ypaBHEHUM U HEPABEHCTB.
[IpaBuiIbHBIE U OJYIPABUIIbHBIE MHOTOTPAHHUKHU.
KoHnueckne ceueHus: U uX NPUMEHEHHUE B TEXHUKE.

0. [onstue nuddepeHmnmana u ero NPUIOKECHHUS.

1. CxeMbl TOBTOPHBIX UCTIBITAHUHN bepHyin.

2. HccnemoBaHue ypaBHEHHUH M HEPABEHCTB C MTApaMETPOM.

PR BOO~NOO~WNE



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

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

Bup yueOHoii paboTbl Oobvem uacos

MakcumajbHas yueOHasi Harpy3ka (Bcero) 352
B TOM YHCJI€ B )OpME MPAKTUICCKON MTOATOTOBKH 28
Oo6s13aTesibHAsI ayAUTOPHAs ydyeOHAasi HATPy3Ka (Bcero) 28
B TOM YHCIIE:

JIEKIINHU 14

MIPAKTUYECKUE 3aHATHS 14
CamocrosiTesibHas padoTa o0yuyaroiierocs (Bcero) 324
Ilpomeoscymounas ammecmayus 6 popme  IK3aMeHa

2.2. TemaTu4ecKuil Ii1aH 001eo0pa3oBaTe/IbHOM Y4eOHOH TUCHMIIUHbBI
OV . 03. MaTemMaTuka

(*3Be340YKOI BBIIECNIAIOTCS TEMBI 3aHITHI, TPOBOAUMBIX B JOpME MPAKTUUECKOM MOATOTOBKH)

Make. | Camocr | KojnyecTBO ayIMTOPHBIX 4aCOB
. padora B T.4. B
. yueo. pa i
Ne HaumenoBanue | Harpys- | CTYAEHT $opme Teope IpakTn4.
TeM a Bce- | npakrn- THY. (cemunap-
pa3aesioB U TeM Ka cTy- o
bl eHTA ro qecKon o0yue- CKHe) 3a-
A HOATOTOB- HHe HATHS
(uac) K]
BBenenue 2 - 2 - - -
g:”e“ 1. Aared-| g, 168 | 14 14 6 8
11 Pa3zButue mnonATus 21 19 5 o 2 i
0 YyHcle
12 KopHu, crenenn u 35 33 5 o i 2
Jorapu@msl
13 OCHOBBI TPUTOHO- a1 37 4 4% 5 5
METPUU
DyHKIUH, ux
1.4 cBOiicTBa U rpadu- 28 26 2 2* - 2
K1
15 YpaBHEeHUsT U He- 23 21 5 ox 5 )
paBeHCTBa
KomOunaropuka,
1.6 CTaTHCTUKA U TEO- 34 32 2 2% - 2
pHsl BEpOSTHOCTEH
Paszpen 2. Havaaa
MaTeMaTH4eCKOro 57 51 6 6* 2 4
aHaJImM3a
21 ITocnenoBaTenbHO- 14 12 5 o i 2
CTH
2.2 [IpousBogHas u ee 24 22 2 2* 2 -




pPUMEHEHUE

[lepBooOpasznas wu

2.3 19 17 2 2* - 2
UHTErpaj
Pasnex 3. Teo-| 4y 103 | 8 g* 6 2
MeTpHust
IIpsiMbIE ¥ TIOCKO-

3.1 CTH B TMPOCTpPaH- 28 26 2 2* - 2
CTBE

3.2 MHOTOrpaHHUKH 24 22 2 2* 2

33 Tena m noBepxHO- 10 10 ) i i i
CTH BpAIICHUS

34 N3mepenuss B reo- 16 14 5 o 2 i
METPUHU

g5 | Koopmmmarsi it | g 31| 2 2% 2 :
BEKTOPHI

Hroro 352 324 28 28* 14 14




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

Ne
n/n

Conep:xanue o0yueHust

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

1.

Beenenue

O3HaKOMJIEHHE C POJIbI0 MaTEMAaTUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTHSX W MPAKTUYECKOH nes-
TeNbHOCTH. O3HAKOMIICHHE C LENISIMH | 3a/1a4aMH U3Y4eHHs Ma-
TEMaTUKU IpU 0cBoeHMHU cnenuanbHoctei CI110

AJITEBPA

Pa3Burtue
YHUCIIe

IIOHATHA (¢}

Beinonnenune apudmerndeckux ASHCTBUN HaJ 4MCIaMH, code-
Tasl yCTHbIE U IUCbMEHHBIE IPUEMBI.

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

Haxoxnenne ommOOK B MpeoOpa3oBaHUAX U BBIYHCICHUAX (OT-
HOCHUTCSI KO BCEM ITYHKTaM IPOrpaMMBl).

KopHnu,
pudmbI

CTCICHH, JIOTa-

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

@opMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEN. BhI-
YHCJIEHUE U CPAaBHEHUE KOPHEH, BBIIIOJIHEHNUE NIPUKUIKU 3HAYe-
HUs KopHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIpaKe-
HUH, coAepkKalluX paauKalbl.

Beimonnenue pacyeroB 1o GpopmyinaM, CoIepKalluM paJnuKabl,
OCYILECTBIISA1 HEOOXOIMMBIE MTOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenre paBHOCUJIBHOCTU BBIPaKEHUM € paaukainamu. Pe-
LIEHUE UPPALMOHAIBHBIX YPABHEHUIA.

O3HaKOMJIEHHE C TIOHATHEM CTENEHU C JCHCTBUTEIbHBIM MOKa-
3aTeleM.

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

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

@opMyJIMpOBAaHNE CBOWCTB CTEIEHEH. BbIuncieHne creneHen ¢
palMOHaIbHBIM [10KA3aTEJIEM, BBIIIOJHEHUE IPUKUIKA 3HAYECHHUS
CTEIEHU, CPAaBHEHUE CTEIICHEH.

[TpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIpQXKEHUH, conep-
JKalUX CTENEHHU, IPUMEHSS CBOWCTBA. Penienue nokasaresbHbIX
YpaBHEHUM.

O3HakoMJIEHHE C NMPUMEHEHUEM KOpPHEW M CTENEHEW NpPH BHI-
YUCJICHUM CPEJHUX, NEICHUM OTPE3Ka B «30JOTOM CEYEHU.
Pemenne nmpukiagHeIX 3a/1a4 Ha CIIOXKHBIE IPOLEHTHI.
Beinonnenue npeobpa3zoBaHuil BBIpaXEHUH, pUMeHEeHHe (Hop-
MyJ, CBSI3aHHBIX CO CBOMCTBAaMH CTEeMEHEH M JOorapuQmos.
Ornpenenenne 00JaCTH JOMYCTUMBIX 3HAUYEHUU Jorapudmude-
CKOT0 BbIpakeHus. Pemenne norapumMuyeckux ypaBHeHUH

OCHOBbBI TPUTOHOMETPHUU

OCHOBHBIE TOHATUSA

N3yuenne paanaHHOTO METOJA U3MEPEHHs YIVIOB BPAILICHHUS U
UX CBSI3U C rpagycHoi mepoil. M3o0paskeHue yTriioB BpalieHHUs
Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI yIja C €r0 pacroio-
skeHreM. GopmyIupoBaHUE ONPENEICHUN TPUTOHOMETPUIECKUX
(GyHKUUH U yIJIOB TOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHO-
r'0 TPEYroJbHHUKA U O0BSICHEHUE UX B3aMMOCBSI3U

OCHOBHBIE TPUTOHOMET-

HpI/IMeHeHI/Ie OCHOBHBIX TPHUIOHOMETPHUYCCKUX TOXIACCTB JIsA




PUUYCCKHUE TOXICCTBA

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

IIpeoOpa3oBanus  mpo-
CTEHIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUN

H3ydyeHne oCHOBHBIX (OPMYJN TPUTOHOMETPUU: (HOPMYIIBI CIO-
KEHHS, YIBOEHHS, MPeoOpa3oBaHUs CYMMBbI TPUTOHOMETpUYE-
CKUX (PYHKUMH B NPOU3BEACHHE U IPOU3BEACHUS B CyMMY U
IIPUMEHEHHUE IIPU BBIUMCIIEHUH 3HAUYE€HUSI TPUTOHOMETPUUECKOTO
BBIPAKEHMS U YIIPOLLEHHUS €TO0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CHUMMETPUM TOYEK HA €JUHUY-
HOM OKPY)KHOCTH M MpPUMEHEHHUE UX JAJs BbIBoJAa (popmyn mpu-
BEJICHUS

[Ipocreiiiie  TPUTOHO-
METPUYECKUE YpaBHEHUS
Y HEpaBEHCTBA

Pemennie nmo ¢opMmynaMm U TPUTOHOMETPHUYECKOMY KpPYTY MpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeneHue oOLIMX METOJIOB pELICHHUS ypaBHEHHH (IIpuBeje-
HUE K JIMHEHHOMY, KBaJPaTHOMY, METOJ Pa3JIOKEHUs HAa MHO-
JKUTEIIH, 3aMEHbI TIEPEMEHHON) MPU PEeUICHHUH TPUTOHOMETpUYe-
CKMX YpaBHCHMH. YMEHHE OTMEUYaThb HAa KPYre pELICHUs Ipo-
CTEHIINX TPUTOHOMETPUUYECKHUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoOMJICHHUE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
GbyHKIHIA.

N3ydenue onpeneneHnil apKCUHYCa, apKKOCUHYCA, apKTaHI€HCa
yrcna, (HOpMyIHpOBaHHE UX, H300paKeHHWE Ha EIUHUYHON
OKPY>KHOCTH, TPUMEHEHHUE TP PEHICHUU YPABHEHUI

®YHKIUU, UX CBOMCTBA U TPA®UKH

Ilonatue o
yHxk-

QyHKIUN.
HEIPEPBIBHOCTU
17071

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

O3HakoMJIEHHE C TMOHATUEM Trpaduka, ONpe]esieHue MpUHalI-
JISKHOCTH TOYKH rpaduky ¢pyHkuuu. OnpeaeneHue 1no Gopmyie
npocTeiiiel 3aBUCMMOCTH, BHUJa ee rpaduka. BeipaxkeHue mno
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-
CTell B peaJbHBIX IPO-
[[eCCax M SBJICHUAX

O3HakoMJIeHHE C MpuMepamMH (YHKLIHMOHAJIBHBIX 3aBUCHMOCTEN
B PEIBbHBIX IIPOLIECCAX U3 CMEKHBIX TUCIMILINH.
O3HaKOMJIEHHE C J10Ka3aTEIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOMCTB JTMHEIHOW M KBaJpaTUYHON (YHKIIHI, IPOBEIECHUE HC-
CJIEZIOBAaHUS JTMHEWHOW, KyCOYHO-JIMHEHHOH, NpoOHO-TMHEHHON
U KBaJpaTuyHOW (yHKUUH, mocTpoeHue ux rpagpukos. Ilocrpo-
eHMe U uyTeHue rpaduko pyHkuuii. MccnenoBanue GyHKIMH.
CocraBieHnue BUJOB (PYHKIHUI MO JAaHHOMY YCIOBHIO, peIlIeHUE
3a/1a4 Ha SKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKINH

11.

OO6paTHble QyHKIIUU

W3ydyenue moHsATHS OOpaTHON (YHKIMH, ONpEeTeHHUe BHUIA U
MoCTpoeHue rpadpuka oOpatHoil (PyHKLIMHU, HaXOXKAEHHUE 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, MoKasa-
TeNbHbIE, JIoTapudmude-
CKHME€ U TPUTOHOMETpHUYE-
ckue ¢ynkuuu. OOpart-
HbIE  TPUTOHOMETpHYE-
ckue pyHKIMU

Bbruucnenue 3HaueHUl (QYHKIMHA 10 3HAYEHUIO apryMeHTa.
Omnpenenenue MoOJI0KEHUSI TOUYKU HA rpaduke Mo ee KoopAuHa-
TaM ¥ Ha00OPOT.

Hcnonp3oBaHne CBOMCTB (YHKUIUN JUIsi CpaBHEHHUs 3HAuY€HUMN
CTeTeHel U Jorapu@mos.

[TocTpoenue rpadMKoB CTENEHHBIX H JIOTapUPMUIECKUX (PYHK-
1uil. Perenne nmokaszarenbHbIX U JOrapu(MUUECKUX YPaBHEHUH




Y HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakOMJIEHME C TIOHATHEM HENPEPBIBHONW IEPUOJUYECKON
¢byHkuuu, GopMyaupoBaHHe CBOWCTB CHHYCa UM KOCHUHYCA, IO-
CTpOEHHUE UX rpaUKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHMYECKUX KOJeOaHUH U npHu-
MepaMH TapPMOHHUYECKUX KOJIEOaHU JUIs OMMCAHUs TPOLIECCOB B
¢du3uke u Apyrux odnactax 3HaHuA. O3HAKOMIICHHE C IOHATUEM
pa3pbIBHOM  mepuoauueckoi  (GyHKIHH, (HOPMYIHPOBAHUE
CBOMWCTB TaHI'€HCA M KOTAaHI€HCA, IIOCTPOEHUE UX TPa(UKOB.
[TpumeHenne cBOWCTB (QYHKUMN AJISi CpaBHEHHS 3HAYCHHUHA TPH-
TOHOMETPUYECKUX (YHKLUH, peleHUs TPUTIOHOMETPUUYECKUX
YPaBHEHUM.

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

Beinosnnenue npeodbpa3zoBanus rpaguKoB

YPABHEHUSA U HEPABEHCTBA

13.

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

O3HakoMJIEHHE C MPOCTEHIIMMU CBEIEHUSMH O KOpPHSX aireo-
panyuecKux YpaBHEHUM, MOHATUSMU UCCIIEIOBAHUS YPAaBHEHUN U
CHCTEM ypaBHEHUH.

N3ydenune teopur paBHOCWIBHOCTH YPAaBHEHUM U €€ MpPUMEHE-
Hus. IloBropeHue 3amucu pelieHus CTaHJapTHBIX ypaBHEHUH,
IIPUEMOB IPeoOpa30BaHMsI YpaBHEHMM Il CBEACHUS K CTaH-
JTApTHOMY YPaBHEHHIO.

Pemenue panuoHanbHbIX, UPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

Hcnonp30Banue CBOWCTB M TpadUKOB (YHKIMN Ui PEIICHHS
ypaBHeHMH. [IoBTOpeHHE OCHOBHBIX MPHUEMOB PEILIEHUS] CUCTEM.
Pemenne ypaBHeHUI ¢ MpPUMEHEHUEM BCEX MPHEMOB (pasiioxe-
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.

[TpuMeHeHrne MaTeMaTHUYEeCKUX METOJIOB JJIsl PEIlIeHUs ColepKa-
TEJIbHBIX 33/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U MpakTUKku. MH-
TEepPHPETUPOBAHUE PE3YNIHTATOB C YYETOM pPEaJbHBIX OrpaHHye-
HU

KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEN

14.

OCHOBHEIE HOHATUA
KOMOMHATOPUKHU

W3ydeHue npaBuiaa KOMOMHATOPUKHA W MPUMEHEHHUE TPU pellie-
HUU KOMOWHATOPHBIX 3a]1a4.

Permenre KOMOMHATOPHBIX 3a/1a4 METOAOM Tiepedopa | Mo mpa-
BHJTy YMHOXCHHUS.

O3HakOMJICHHE C MOHATUSIMH KOMOWHATOPHKHU: Pa3MEIICHUSIMH,
COUYCTAHUSAMHU, TICPECTAaHOBKAMHU U (DOPMYITAMH JIJIST UX BBIUUCIIC-
Hus. OObscHEHUE W TMpUMEHeHHe (HOPMYNT ISl BBIYHCICHUS
pa3MeIeHH, IEPECTaHOBOK M COYCTAaHUH TPU PEIICHUH 3a/1a4.
Oznakomnenue ¢ 6maomoMm HeroToHa u TpeyronpHukoM [lacka-
ns1. Perienne mpakTUYECKHUX 3a1a4 C UCIOJIb30BAHUEM TOHITHI
U TIpaBWJI KOMOMHATOPUKU

15.

DJIEMEHTBI TEOPUU BEPO-

N3ydeHune KiI1acCM4eCKOro ONpeNesIeHUs] BEPOSITHOCTU, CBOMCTB




SITHOCTEN

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTpeHne npuMepoB BBIUKUCICHUs BEpOSATHOCTEHN. Pemienue
3aJ]ad Ha BBIUUCIIEHUE BEPOATHOCTEH COOBITUI

16.

[IpencraBnenue TaHHBIX
(Tabnuupl, AMaArpaMMBl,

rpaduKn)

O3HaKOMJIEHHE C NPEACTABICHUEM UYMCIIOBBIX JAHHBIX M MX Xa-
pPaKTEpUCTUKAMU.

Pemenne mpakThyeckux 3agad Ha OOpabOTKY YMCIIOBBIX 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 YHCIIO0-
BOI'O pPsiJia Ha MPUMEPE BBIUUCIEHHUS CYyMMbl OECKOHEUHO YOBbI-
BAIOIIEY N€OMETPUYECKON IPOTPECCUMN.

Pemenue 3a1a4 Ha npuMeHeHUE QOPMYIIBI CYMMBbl OECKOHEYHO
yObIBaIOLIEH r€OMETPUUECKON TPOrPECCUU

18.

[IpousBonHas u ee mpu-
MEHEHHE

O3HaKOMJICHHE C TOHATHEM IIPOU3BOIHOMN.

W3zyuenne u popMynupoBaHue €€ MEXaHUYECKOTO M T€OMETpPH-
YECKOr0 CMBICIIA, U3YYEHHUE aITOPUTMa BBIYMCICHUS IPOU3BOJ-
HOHM HA IIPUMEPE BBIYMCIICHUS] MTHOBEHHON CKOPOCTH M yIJIOBO-
ro ko3 duimenTa KkacareabHOM.

CocraBnieHue ypaBHEHUs KacaTelIbHOM B 00IIIEM BHJIE.
YcBoenue mnpaBui augpdepeHIupoBaHus, TaOIULBl TPOU3BOJ-
HBIX DJIEMEHTAPHBIX (YHKIWH, mpuMeHeHue Uit auddepennn-
poBaHUs (PYHKIUI, COCTABICHUs YpaBHEHUS KacaTeIbHOM.
W3yueHne TeopeM O CBSI3U CBOWCTB (DYHKIMU U IIPOU3BOJHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ MOMOLIBIO NPOU3BOJHOW HCCIIEOBAaHUS (PYHK-
UM, 33JJaHHOM (hOpMyIIOH.

VYcraHoBIIEHUE CBSA3M CBOMCTB (DYHKIIMM M MPOU3BOJHON MO UX
rpadukam.

IIpuMeHeHne MPON3BOIHOM JUIsl PEIICHHUS 3a/1a4 HAa HaX0XKJICHHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHHUsI U Ha HaXOXKJEHHUE JKC-
TpemyMa

19.

IlepBooOpaszHass U MHTe-
rpain

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Ho.
W3ydyenne mnpaBuiia BBIYUCIEHUS NEPBOOOpPa3HOM U TeopeMbl
Herotona— JleiiOnuna.

Pemenne 3aauy Ha CBSI3b MEpBOOOpa3HOM M €€ MPOU3BOJHOM,
BBIYHMCIIEHHE NIEPBOOOPA3HOI I JaHHOM (QyHKIMH.

Pemenne 3amay Ha NpPUMEHEHHME WHTErpana JUisl BBIYUCICHUS
(bU3MUEeCKUX BETUYMH U TUIOIAAeH

I'EOMETPUA

20.

[IpsiMbIE M TIIIOCKOCTH B
MIPOCTPAHCTBE

@opMyIMpOBKa M NPUBEJACHUE JOKA3aTEJIbCTB IIPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS NMPSAMBIX U IIIOCKOCTEN. Pacno3HaBaHue
Ha 4epTEKaX U MOJEISAX Pa3IUYHBIX CIy4aeB B3aUMHOI'O pacIo-
JIO)KEHHSI TPSAMBIX M IUIOCKOCTEHW, apryMEHTHPOBAHHME CBOMX
CYXKIECHUM.

@opMyIMpOBAaHNE ONPEIEICHUM, MPU3HAKOB U CBOWCTB Iapaj-
JIENbHBIX U MEPIEHAUKYIISPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIU-
HEWHBIX YIJIOB.

BeIlloNIHEHUE TTOCTPOEHUs YIVIOB MEXAY IPSMBIMU, NPAMOU U
IUIOCKOCTBIO, MEXKIY IJIOCKOCTSMHU IO ONMMCAHMIO M PAcIlO3Ha-
BAHME UX HA MOJCIIAX.

IIpuMeHEeHNEe TPU3HAKOB M CBOWCTB PACIOIOXKEHUS NPSAMBIX U




IJIOCKOCTEH MPH PEIICHUH 3a/1a4.

N300paxeHne Ha PUCYHKAX W KOHCTPYHPOBAHHE HA MOJEISIX
NEPHEHANKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSMBIX, Mapaj-
JIEJIbHBIX TIJIOCKOCTEH, YIJIOB MEXAY NPSIMOM U IUIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHUS.

Pemenne 3amay Ha BBIUMCICHUE T'€OMETPUYECKUX BEIMYMH.
OnuceiBaHUE PACCTOSAHUSA OT TOYKHM JI0 IUIOCKOCTH, OT IPSMOM
JI0 IIJIOCKOCTH, MEXKIY IIOCKOCTSIMH, MEKIY CKPEIUBAIOIIUMU-
Csl MPAMBIMH, MEXAY MPOU3BOJIBHBIMU (UTYpaMH B MPOCTPaH-
CTBE.

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

N3o00paxeHne Ha yepTexax MU MOJEISIX PACCTOSHHUS U 00OCHO-
BaHUE CBOUX CYXJeHul. OnpezeneHue U BbIYUCICHUE PaccTos-
Huil B mpoctpaHnctBe. [Ipumenenue Gopmyn U TeopeM IUIaHU-
METPHUH JJI PELICHUS 3aa4.

O3HakoOMJIEHUE C MOHATHEM NapaJIEIbHOTO IPOESKTUPOBAHUS U
ero cpoiicteamu. POpMyIMPOBaHUE TEOPEMBI O IUIOLIATN OPTO-
TOHAJIbHOM NIPOEKIIMU MHOTOYTOJIbHUKA.

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

ApPryMEHTHUpOBAaHUE CBOMX CYXKIECHHH O B3aMMHOM pPAacIioyoxke-
HUU INPOCTPAHCTBEHHBIX QPUTYP

21.

MHororpanHuku

Onucanue M XapakTEepUCTUKA Pa3IMYHbIX BHI0B MHOTOTpaHHU-
KOB, IIEPEYNCIICHUE UX YIEMEHTOB U CBOMCTB.

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

Bbruncnenue JTMHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTYpaUsIX, apryMeHTUPOBAHUE CBOMX CYXKJICHUH.
XapakTepucTuka U HU300paKeHUE CEYEHMs], pPa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOIIAIEN TTIOBEPXHOCTEN.

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

IIpuMeHeHne CBOMCTB CHMMETPHH NIPU PELICHUH 3a/1a4.
Hcnonp3oBaHrne NpUOOPETEHHBIX 3HAHUM N7 MCCIEIOBaHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHne OCHOBHBIX MHOTOIPAHHUKOB U BBIMOJIHEHHE PH-
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
BpAILEHUs], KOMOMHAIIHIO TEJI.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJI U BBINOJHEHHE PUCYHKA
110 YCJIOBHUIO 33Jjauu




23.

N3Mepenns B reomeTpuu

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

Pemenue 3amavy Ha BBIYMCIICHHE IUIOMIANEH IIOCKUX (UTYp C
MPUMEHEHHEM COOTBETCTBYIOIIHUX (OpMyI U (AKTOB U3 TUIAHH-
MeTpuu. M3ydenne TeopemM O BBIYHCICHHMH 00BEMOB MPOCTPaH-
CTBEHHBIX TEJ, PEUICHHE 3a]a4 Ha TIpUMEHeHHe POpMyYIT BBIYHC-
neHus o0beMoB. Mzydenue Gopmys sl BRIYUCICHHS TUTOMIAACH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLICHHUS.
O3HaKOMJIEHHE C METOJOM BBIUMCICHUS TUIOIIAIA TOBEPXHOCTH
cdepsl. Pemenue 3amay Ha BBIYHCICHUE IIIOMAACH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

24.

Koopaunars! 1 BEKTOpBI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. V3yueHue nekapToBOi
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 10 3aJaHHBIM
KOOPJHMHATAM TOYEK U INIOCKOCTEM, HaXOKAECHUE KOOPAUHAT TO-
YeK.

Haxoxnenne ypaBHEHUI OKPYKHOCTH, c(pepsl, MIOCKOCTU. BhI-
YHCJIEHUE PACCTOSHUN MEXy TOUKaMHU.

N3yuyeHnue CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBWJI HAXOXKIACHHUS
KOOPAMHAT BEKTOpPA B MPOCTPAHCTBE, MIPABUII ACHCTBUI C BEKTO-
pami, 3alaHHBIMA KOOpJUHATaAMH.

IIpuMeHeHne TeOpuH IIPU PEIICHUH 3a1a4 Ha JEHCTBUS C BEKTO-
pamu. M3yueHue CKalsIpHOTO IIPOM3BEIEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHUs NPSIMOM W IUIOCKOCTH. [IpuMeHeHue teopuu
IIPYU PEILIECHUU 3a7a4 Ha JIEHCTBUS C BEKTOpaMH, KOOPIAUHATHBIN
METO/1, IPUMEHEHNUE BEKTOPOB JJIs1 BBIYMCIICHHS BEJINYUH YIJIOB
u paccrosiHui. O3HaKOMIJIEHHE € OKa3aTelbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACIOJIO0KEHUH MPSIMBIX U IJIOCKOCTEN
C UCIOJIb30BAHUEM BEKTOPOB




3. YYEBHO-METOAUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OFECHHEYEHUE ITPOI'PAMMBI YYEEHOM
JAUCHUIIJIINHBI

OcBoeHue IPOTPaMMBI yaeOHOU JTUCTIATUTAHBI «MaTtemaTHhKa
peIycMaTpUBAET HAIMYKE y9eOHOro KaOMHETa, B KOTOPOM MMEETCS BO3MOXKHOCTD
IPOBOANUTDH yUeOHBIC 3aHATHUS.

OGopynoBanne KaOMHeTa MATEMATHKH, MATEMATHYECKHUX IUCHUILIUH,
CTATUCTUKHU U METOAUKU MATEMATHYECKOT0 Pa3BUTHS:

- pabouee MecTo MpernojaBaTes;

- pabouune mecTa 00y4JaroIMuXCs;

- yueOHO-MeToInYecKast INTePaTypa;

- yueOHbIe TUTaKaThl IO pa3zesiaM MaTeMaTHKH;

- NOPTPETHI MaTeMaTUKOB (18 miT.);

- JEMOHCTPALIMOHHBIA HAOOP Fr€OMETPUUECKHX TEIT;

- KOMILJIEKT YEPTEKHBIX UHCTPYMEHTOB;

- KOMIIBIOTEP C MYJIbTUMENA IIPOCKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenb pekoMeHAyeMbIX y4eOHbIX M3AaHui, HTEepHeT-pecypcoB, 10-
MOJIHMTEJIbHOM JIMTepPaTypbl

s cmyoenmos
1. Marematuka: anreOpa ¥ Hadaja MaTeMaTHUYECKOTO aHaJIN3a, TeOMETPHUS.

AnreOpa u Hauana maTemaTudeckoro ananuza. 10-11 kmaccel: yueOHUK a1 00111e00-
pa3oBaTeNbHBIX OpraHu3aluii: 0a3oBbI W yrayoneHHbit ypoBuu / I1ILA. Anumos,
FO.M. Konsirun, M.B. TkaueB u ap. - 3-e uzn. - M.: Ilpocsemenue, 2019. - 463 c.:
WL

2. Marematuka: anreOpa U Hadajga MaTeMaTUYECKOro aHAIN3a, TEOMETPHS.
I'eomerpusi. 10-11 knaccel: yueOHUK 7151 00111€00pa30BaTENbHBIX OpraHu3aluii: Oa-
30BbIM U yriyonenHsiid ypoBHu / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u
ap. — 3-e uzn. - M.: [Ipocsemenue, 2019. — 255 c.: wi. - MI'Y-mikoure.

3. boromosioB H.B. Ilpaktuyeckue 3anstus no maremaruke. B 2 4. Yacte
1 : yue6. mocobue mist CI1O / H.B. boromomnos. - 11-e¢ usn., mepepab. u mom. — M. :
FOpaiit, 2020. - 285 c. - Cepus : IIpod. o6pazoBanue.

4, boromonos H.B. [Ipaktuueckue 3aHsTuA o mateMatuke. B 2 4. Yactb
2 : yue6. mocobue musa CITIO / H.B. boromonos. — 11-e uzn., nepepad. u gom. — M. :
FOpaiit, 2020. - 217 c. - Cepus : IIpod. o6pazoBanue.

s npenooasamerneii
S. bammakos M.U. Maremaruka : yueOHuk / bammmakos M.M. — Mocksa
KuoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (narta obpamenus: 09.12.2020). — TeKCT : JIEKTPOH-
HBIH.



6. bammakos M.M. Marematuka. [IpakTukyMm : ydeOHO-PAKTUYECKOE IM0-
cooue / bammako M.U., Outnna C.b. — Mocksa : KuoPyc, 2021. — 294 c. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104 (nara obpaiieHus:
09.12.2020). — TeKcCT : 2ACKTPOHHBIH.

7. [umaues B. C. MaremaTuka : y4eOHUK W TMPAKTHUKYM JIS CPEIHEro
po(ecCuOHANLHOTO oOpazoBanus / B. C. lllunayes ; noj penaxkuuen
A. H. TuxonoBa. — 8-¢ m31., mepepad. u gon. — Mocksa : M3marenscTBo FOpaiit,
2020. — 447 ¢. — (IIpodeccuonanpHoe oopazopanue). — ISBN 978-5-534-13405-6.

— Tekct : AIEKTPOHHBIN /l OBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopamenus: 09.12.2020).
8. boromonor H. B. Maremarnka. 3agaun ¢ pemeHusMu B 2 4. : ydeOHOE

rocobue i cpeaHero npodeccronaaprHoro oopazopanus / H. B. boromoioB. — 2-¢
u3., uctp. u gorm. — Mocksa : U3marensctBo IOpaiit, 2020. — 439 c. — (IIpodec-
cuoHasibHOe oOpazoBanue). — ISBN 978-5-534-09108-3. — TekcT : 31eKTpOHHBIH //
OBC HOpaiit [caiir]. — URL: https://urait.ru/bcode/449007 (nata oOparcHuUs:
09.12.2020).

9.  Jlamuarep B. A. Maremartuka: JiorapuMUUIeCKHUEe ypaBHEHUS W Hepa-
BCHCTBA : y4eOHOE IMOCOOMEe Il CpeIHEro MpodecCHOHAIBHOrO oOpa3zoBaHus /
B. A. lanunrep. — 2-e¢ uza., ucnp. u jpon. — MockBa : WznarensctBo FOpaiit,
2020. — 176 c¢. — (ITlpodeccnonansuoe oopazoanue). — ISBN 978-5-534-05316-6.
— Tekct : 3JIEKTPOHHBIN /l OBbC Opaiit [caifT]. —
URL.: https://urait.ru/bcode/449055 (nata oopamenus: 09.12.2020).

10. Kopoes I0.1. HauepraTenpnas reomerpus : yueonuk / Kopoes FO.M. —
MockBa : KuoPyc, 2021. — 422 c. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (nara oOpamenus: 09.12.2020). — TekcT : 3JIEKTPOH-
HBIH.

11. KysmmnoB H.C. HauepraTenpHas reomerpusi. Kpatkuii kype : yuebHOE
nocobue / KysmmnoB H.C. — Mocksa : KuoPyc, 2020. — 149 c. — ISBN 978-5-
406-01339-7. — URL: https://book.ru/book/935913 (mara obpamienus: 09.12.2020).
— TeKCT : 2JIEKTPOHHBIN
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	ПЗ. Представление числовых данных. Прикладные задачи.
	РАЗДЕЛ 2. НАЧАЛА МАТЕМАТИЧЕСКОГО АНАЛИЗА
	ТЕМА 2.1. ПОСЛЕДОВАТЕЛЬНОСТИ
	2.1.1 Способы задания и свойства числовых последовательностей. Суммирование последовательностей. Бесконечно убывающая геометрическая прогрессия и ее сумма.
	ПЗ. Числовая последовательность
	ПЗ. Бесконечно убывающая геометрическая прогрессия.
	2.1.2 Понятие о пределе последовательности. Существование предела монотонной ограниченной последовательности.
	Практическое занятие № 5. Предел последовательности.
	ТЕМА 2.2. ПРОИЗВОДНАЯ И ЕЕ ПРИМЕНЕНИЕ
	2.2.1 Понятие о производной функции, ее геометрический и физический смысл. Уравнение касательной к графику функции. Производные суммы, разности, произведения, частные. Производные основных элементарных функций.
	ПЗ. Производная: механический и геометрический смысл производной.
	ПЗ. Уравнение касательной в общем виде.
	ПЗ. Правила и формулы дифференцирования.
	2.2.2 Применение производной к исследованию функций и построению графиков.
	ПЗ. Исследование функции с помощью производной.
	2.2.3 Производные обратной функции и композиции функции.
	2.2.4 Примеры использования производной для нахождения наилучшего решения в прикладных задачах.
	ПЗ. Нахождение наибольшего, наименьшего значения и экстремальных значений функции.
	2.2.5 Вторая производная, ее геометрический и физический смысл. Нахождение скорости для процесса, заданного формулой и графиком.
	ТЕМА 2.3. ПЕРВООБРАЗНАЯ И ИНТЕГРАЛ
	2.3.1 Первообразная и интеграл. Применение определенного интеграла для нахождения площади криволинейной трапеции. Формула Ньютона-Лейбница. Примеры применения интеграла в физике и геометрии.
	ПЗ. Непосредственное интегрирование. Интеграл и первообразная
	ПЗ. Интегрирование методом замены переменной.
	ПЗ. Интегрирование по частям.
	ПЗ. Вычисление определенных интегралов. Теорема Ньютона—Лейбница
	Практическое занятие № 6. Применение интеграла к вычислению физических величин и площадей.
	РАЗДЕЛ 3. ГЕОМЕТРИЯ
	ТЕМА 3.1. ПРЯМЫЕ И ПЛОСКОСТИ В ПРОСТРАНСТВЕ
	3.1.1 Взаимное расположение двух прямых в пространстве. Параллельность прямой и плоскости. Параллельность плоскостей. Перпендикулярность прямой и плоскости. Перпендикуляр и наклонная. Угол между прямой и плоскостью. Двугранный угол. Угол между плоскос...
	ПЗ. Взаимное расположение прямых и плоскостей. Признаки взаимного расположения прямых. Угол между прямыми. Перпендикуляр и наклонная к плоскости. Угол между прямой и плоскостью
	ПЗ. Теоремы о взаимном расположении прямой и плоскости. Теорема о трех перпендикулярах
	3.1.2 Геометрические преобразования пространства: параллельный перенос, симметрия относительно плоскости.
	Практическое занятие № 7. Признаки и свойства параллельных и перпендикулярных плоскостей.
	ПЗ. Расстояние от точки до плоскости, от прямой до плоскости. Расстояние между плоскостями, между скрещивающимися прямыми, между произвольными фигурами в пространстве
	3.1.3 Параллельное проектирование и его свойства. Взаимное расположение. Изображение пространственных фигур.
	ПЗ. Параллельное проектирование и его свойства.
	3.1.4 Площадь ортогональной проекции.
	ПЗ. Теорема о площади ортогональной проекции многоугольника.
	ТЕМА 3.2. МНОГОГРАННИКИ
	3.2.1 Выпуклые многогранники. Вершины, ребра, грани многогранника. Развертка. Многогранные углы Теорема Эйлера.
	3.2.2 Призма. Прямая и наклонная призма. Правильная призма.
	3.2.3 Параллелепипед. Куб. Пирамида. Правильная пирамида. Усеченная пирамида. Тетраэдр. Симметрии в кубе, в параллелепипеде, в призме и пирамиде. Сечения куба, призмы и пирамиды.
	3.2.4 Представление о правильных многогранниках (тетраэдре, кубе, октаэдре, додекаэдре и икосаэдре).
	ПЗ. Различные виды многогранников. Их изображения.
	ПЗ. Сечения, развертки многогранников.
	ТЕМА 3.3. ТЕЛА И ПОВЕРХНОСТИ ВРАЩЕНИЯ
	3.3.1 Цилиндр и конус. Усеченный конус. Основание, высота, боковая поверхность, образующая, развертка. Осевые сечения и сечения, параллельные основанию.
	3.3.2 Шар и сфера, их сечение. Касательная плоскость к сфере.
	ПЗ. Площадь поверхности. Симметрия тел вращения и многогранников. Виды симметрий в пространстве
	ТЕМА 3.4. ИЗМЕРЕНИЯ В ГЕОМЕТРИИ
	3.4.1 Объем и его измерение. Интегральная формула объема. Формулы объема куба, прямоугольного параллелепипеда, призмы, цилиндра.
	3.4.2 Формулы объема пирамиды и конуса.
	3.4.3 Формулы площади поверхностей цилиндра и конуса.
	3.4.4 Формулы объема шара и площади сферы.
	ПЗ. Вычисление площадей и объемов.
	ТЕМА 3.5. КООРДИНАТЫ И ВЕКТОРЫ
	3.5.1 Прямоугольная (декартова) система координат в пространстве. Формула расстояния между двумя точками. Уравнения сферы, плоскости и прямой.
	3.5.2 Векторы. Модуль вектора. Равенство векторов. Сложение векторов. Умножение вектора на число. Разложение вектора по направлениям. Угол между двумя векторами.
	3.5.3 Проекция вектора на ось. Координаты вектора. Скалярное произведение векторов.
	ПЗ. Векторы.
	ПЗ. Уравнение окружности, сферы, плоскости. Расстояние между точками.
	Действия с векторами, заданными координатами. Скалярное произведение векторов.
	Векторное уравнение прямой и плоскости. Использование векторов при доказательстве теорем стереометрии.
	3.5.6 Использование координат и векторов при решении математических и прикладных задач.
	Для внеаудиторных занятий студентам наряду с решением задач и выполнением практических заданий можно предложить темы исследовательских и реферативных работ, в которых вместо серий отдельных мелких задач и упражнений предлагаются сюжетные задания, треб...

	Освоение программы учебной дисциплины «Математика» предусматривает наличие учебного кабинета, в котором имеется возможность проводить учебные занятия.



