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1. HOACHUTEJIbBHASA 3AIIUMCKA

[Iporpamma o006111€00pa3zoBaTeNbHON YyUeOHOM AMCHUIUIMHBI «MaTeMaTuka
npeaHa3HavYeHa Uil U3y4eHUs] MATEMaTHKU B MTPOQPECCHOHAIBHBIX 00pa30BaTEIbHbIX
opranuzanusx CIIO, peanusytonmx o0pa3oBaTeIbHYIO MPOrPaMMy CPeIHEro 00Iie-
ro o0pa3oBaHus B IpeJiesiax OCBOCHUSI OCHOBHOM MPO(eCCHOHAIIBHON 00pa3oBaTelb-
Hoit mporpammel CIIO (OITOII CIIO) Ha 6a3e 0OCHOBHOTO OOIIEro 00pa3oBaHus Mpu
MOJITOTOBKE CIEUATNCTOB CPEAHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero oOrmiero
oOpa3oBaHusI, IPEABIBISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOM aucuurinabl «MaremaTukay, B cooTBeTcTBUU ¢ KoHuenmuei npenogasa-
HUSl 00111€00pa30BaTENbHBIX AUCHUIUIMH C YYETOM NMPOQeCcCHOHANbHONW HampaBieH-
HOCTH MPOrpaMM CpPeIHEro Mpo(ecCHOHATLHOTO 00pa30BaHus, peaiu3yeMbIX Ha Oa-
3¢ OCHOBHOTO oOImero obpaszoBanusi, (pacnopsbkeHue MunrpocBenieauss PO ot
30.04.2021 Ne P-98, ¢ yuetom TpeGoBaHu#l (penepanbHbIX rOCYJapCTBEHHBIX 00pa3o-
BaTEIbHBIX CTAaHAAPTOB MO MOJIy4aeMOW MPO(EecCur WU CHEIHAIBHOCTH CPETHEro
npodeccuoHanbHoro oopaszoBanus 21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIIIES-
HUs, TIPUMEPHON MporpaMMbl o01e00pa3oBaTebHON y4eOHON AUCIUIUTMHBL «Ma-
tematuka» (Bawmarxos M.H.) nis npodecCHOHANTBHBIX 00pa30BaTeIbHBIX OpPraHU3a-
nuit (pexomengoBaHo GI'AY «O®UPO», nporokon Ne 3 ot 21 utons 2015 r., peru-
CTPaLIMOHHBIN HOMeEp peneH3uu — 377 ot 23 utons 2015 r.) ¢ yueTom npuMepHOi oc-
HOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CpeIHEr0 00IIero oopa3oBaHus, 0JJOOPEHHOM
perieHreM (enepanbHOro yueOHO-METOJIMYECKOT0 O0BEAUHEHUS MO 001eMy oOpa-
30BaHMIO (MPOTOKOJ OT 28 uioHs 2016 1. Ne 2/16-3) m yTouHEeHMid, 0JI0OPEHHBIX
Hay4YHO-MeToauYeckuMm coBetoM lLleHTpa mpodeccrnoHanbHOro oOpa3oBaHMsS U CH-
creM kBannpukauuii PI'AY «OHUPO», nporokon Ne3 ot 25 mas 2017 r.

Conepsxanue mporpamMmbl «MatemaThka» HampaBlIeHO Ha JOCTHUKEHUE Clie-
NYIOLIUX Yeneu:

- obecrieueHre cHOPMUPOBAHHOCTH TPEJICTABICHUN O COIUAIBbHBIX, KYJIb-
TYPHBIX U UCTOPUYECKHUX (PAKTOpax CTAHOBJICHUSI MATEMATHKU;

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

- obecnieueHre CHOPMHUPOBAHHOCTH YMEHUW MPUMEHSATH TOJyYCHHbBIE 3HA-
HUS TIPU PEIICHUHN PA3IMYHbBIX 33124,

- obOecnieueHre chOPMUPOBAHHOCTH TPEACTABICHUNA O MaTEeMaTUKE KakK 4a-
CTH OOIIEUETOBEYECKONW KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIOIIUM
OIMMCHIBATh U M3y4YaTh PEATbHBIC TIPOIIECCHI M SIBJICHUS.

B nmporpamMmmy BKIIFOUEHO COACpKaHUE, HAMIPABJICHHOE HA (opMHUpOBaHUE Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JJis1 KauecTBeHHOTO ocBoeHust OIIOIT CITO
Ha 0a3e OCHOBHOTO OO0Iero 00pa3oBaHMs C MOJYUYEHHEM CPEIHEro o0Iero oopaso-
BaHMS W OCBOCHHSI TPOTPAMMBI TOATOTOBKH CIIEIIUAIUCTOB CPETHErO 3BEHA

(IIIICC3).



1.1. O0mas xapakTepuCcTUKA y4eOHO# JMCHUILIHHBI «MaTeMaTHKa

Marematuka SIBJIETCS byHIaMeHTAIbHON o011eo0pazoBaTenbHON
JUCHUIUIMHOM  CO  CJIOXKUBIIMMCSI  YCTOMYMBBIM  COIEp)KaHUEM U OOIIUMHU
TpeOOBAHUSIMU K MOATOTOBKE 00YYAIOITUXCS.

B mnpodeccuonanbHbIx 00pa3oBaTENbHBIX OpraHU3alUsSIX, PEATU3YIOIIUX
o0pa3oBaTeIbHYI0 MTPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MpEeIax OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOro oOIIero oOpa3oBaHMs, W3YYCHUE MaTeMaTHUKU
UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT mpoduias MpoPecCHOHATHHOTO
oOpa3oBaHMUs.

[Ipu ocBoenun mpodeccuit CIIO u cnemmanbHocTeit CIIO ecrecTBeHHO-
HayyHOro mnpoduis npodeccuoHampHOoro odbpaszoBanusi, crneunanbHoctelr CIIO
TYMaHUTapHOTO Npoduiis MpodecCHOHATBHOTO 00pa30BaHUs MaTeMaThKa U3y4aeTcs
Ha ©0a3zoBoM ypoBHe @I'OC COO; mnpu ocBoenuun npodeccuii CIIO wu
cnenuanbHocTed CIIO TEXHMYECKOro M COIMATIbHO-3KOHOMHYECKOIO Mpoduiien
npo(ecCHOHANBHOrO 00pa30BaHUsl MaTeMaTHKa H3ydaeTcsi Oosiee yriyOJIeHHO, Kak
npoduiabHast ydeOHas JAMCUMIUIMHA, YYUTHIBAIOIIAs CHEHU(PUKY OCBAaMBAaEMBIX
npodeccuil wiu crienuarbHOCTEH.

DTO BbIpa)kaeTcsl B COAECpXKaHUM OOyYEHHs, KOJMUYECTBE YaCOB, BbIACISAEMBIX
Ha M3y4€HUE OTAENIbHBIX TEM MpOrpamMMmbl, IITyOMHE HMX OCBOEHHUS CTYJEHTAMH,
o0beME U  XapakTepe [MpaKTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

OOmue 1enu U3ydeHus MaTeMaTHKU TPAJUIMOHHO PEan3yloTCS B YETBIPEX
HaIpPaBICHUSX

1) obmiee npeacTaBiaeHre 00 UACIX U METOIaX MAaTEMATHKH;

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBnageHre HEOOXOUMBIMA KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BocniUTaTEIbHOE BO3/ACICTBHUE.

[Tpodunuzanus neneid MareMaTHUYECKOro 0Opa30BaHUS OTpakaeTcs Ha
BBIOOpE MPHOPUTETOB B OpraHU3aIldd YUECOHOM ACATEILHOCTH OOydarormuxcs. Jis
TEXHUYECKOTO,  COLHMAJIbHO-3KOHOMHUYECKOTO  mpoduiel  mpodeccuoHaIbHOro
oOpa3oBaHMsI BBIOOp 1ieJiell CMelaeTcss B MpParMaTUyeckoM HaIlpaBJICHUH,
peyCMaTPUBAIOLIEM YCUJICHUE U PACIIMPEHUE MPUKIAJAHOTO XapaKTepa U3ydeHus
MaTeMaTHKH, NPEUMYIIECTBEHHON OpUEHTAllMM Ha aJIrOPUTMUYECKUIl CTHIIb
MO3HABATEIILHON JAedaTenbHOCTH. [l TyMaHWTapHOTO W €CTeCTBEHHOHAYYHOTO
npoduneit npodecCHOHAIBLHOTO 00pa3oBaHMsl 0o0Jiee XapaKTEPHBIM  SIBJISETCS
yCuJIeHHE OOIIEKYJIbTYPHON COCTaBJISAIONICH y4eOHOW MUCHMIUIMHBI C OpUEHTAIUEH
Ha BHU3YaJbHO-OOpa3HBIM W JIOTUYECKHH CTWUIM ydeOHOM pabotel. WM3yueHue
MaTeMaTUKU Kak npoduibHOM o001eo0pa3oBaTeabHON y4eOHOM JHUCLMIUIMHEI,
yuuThIBalOIIeH cnenupuky ocBamBaeMbix cTyiaeHTamu npodeccuit CIIO wnwm
crneunainpHoctu CI1O, obecrieunBaeTcs:

* BBIOOPOM pPa3IMYHBIX MOAXOA0B K BBEIEHUIO OCHOBHBIX MOHSITHIA;

* hopMUpOBaHHEM  CHCTEMbl  y4E€OHBIX  3aJaHHi, O0O0ECIECUMBAIONTUX
3¢ (EeKTUBHOE OCYILIECTBICHIE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

» o0oramieHreM CHEeKTpa CTWiIed y4yeOHOW JesITeNbHOCTH 3a  CUeT
COTJIACOBAaHUSl C BEAYUIUMH JEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOpaHHOMN



npodeccun / cienuarTbHOCTH.

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

» o0mmIel cHUCTEMBI 3HAHWUW: COJNEp)KATEIbHBIC 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:
WHIUBUYAIbHOTO YYEOHOTO OIbITa B TOCTPOSHWH MAaTEMAaTHUYECKUX MOJIETeH,
BBITIOJTHEHUN UCCIIE0BATEIIbCKUX MMPOCKTOB.

Takum oOpazoMm, peanmu3ammsi COACpPKAHUSA  yUeOHOW  JUCITUTIIMHBI
OPUEHTHPYET Ha TMPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTePUCTUK YICOHOU
paboThl, 3aBUCAIIUX OT MPOPuUIs MPOPECCHOHATHLHOIO 00pa30BaHMs, MOTYyUCHUS
OIbITa HCIOJB30BAaHUA MATEMAaTUKU B COJAEPKATEIbHBIX U MPodhecCHOHATHHO
3HAUMMBIX CHUTYaIUSX M0 CPABHEHUIO ¢ (hOPMAIBHO-YPOBHEBBIMU PE3YJIHbTATUBHBIMU
XapaKTepUCTUKAMU OOYUCHHUS.

Conepxanue y4eOHOM NUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMH COJIEPKATEIbHBIMU JTUHUSMU 00YUECHUSI MaTEMAaTHKeE:

* anreOpauyveckas JUHUS, BKJIIOYAIOIas CUCTEMATU3AIMIO CBEJICHUH O YnCIiax;
M3y4YeHHUE HOBBIX U 0000IIEHUE paHee U3YUCHHBIX onepalnii (BO3BEJCHUE B CTEIICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHpOBaHWE, CHHYC, KOCHHYC, TaHTCHC, KOTAHTECHC H
oOpaTHBIC K HHM), M3yYCHHE HOBBIX BHUOB YHCJIOBBIX BBIPAKCHHA U (POpMYIT;
COBEPIIICHCTBOBAHWE IMPAKTUYECKUX HABBIKOB M BBIUYHUCIUTCIBHONW KYJIBTYPHI,
paciMpeHne U COBEPIICHCTBOBAHHUE ajIre0pandeckoro amnmapara, cOopMHUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MMPUMEHEHNE K PEIICHUIO MAaTEMAaTHICCKUX U MPUKIIATHBIX
3a7ad;

* TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHUSA, BKIIOYAIOIIAs CHUCTEMAaTU3alUI0 H
pacIIMpeHrue CBENeHUN O (YHKIIMAX, COBEPIICHCTBOBAHUE TI'paPUUYECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMH HJE€IMHU W METOJIaMM MAaTEMaTHUYeCKOTO0 aHalu3a B
o0ObeMe, TMO3BOJIAIONIEM HWCCIEAOBAaTh JJIEMEHTapHble (QYHKIIMM U peliarh
pocTeliue TeoMeTpuieckue, Gu3nuecKue u Ipyrue MpuKIaaHbe 3a/1a4u;

* IMHUS YPAaBHCHMM W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOECHUU W
WCCJICIOBAHUA MAaTEMAaTHUYECKUX MOJEJNIeH, TEepeceKaromascs ¢ anredopandecko u
TEOPETUKO-(PYHKITMOHAILHOW  JMHUSAMHA W BKJIIOYAIONmias  pa3BUTHE U
COBEPIIICHCTBOBAHWE TEXHUKH ajreOpanvecKux MpeoOpa3oBaHWM I peHIeHUs
ypaBHCHUH, HEPaBEHCTB M CHUCTEM; (OpMUpOBAHHE CIOCOOHOCTH CTPOUTH H
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
W3MEPEHU, KOOPJIMHATHOTO U BEKTOPHOTO METOJIOB JIJISl PEIICHUS MaTeMaTHYECKUX
Y TIPUKJIQJHBIX 33134,

* CTOXaCTUYECKasl JTUHUS, OCHOBAHHAS HA Pa3BUTUN KOMOMHATOPHBIX YMECHHH,
MPEICTABIICHUA O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro



MUpa.

Paznenbl (TeMbl), BKIIOYEHHBIE B COJEpKaHHE Y4eOHOM IUCIMILIMHBI,
SBJIAIOTCS OOIIMMHM JJisi BceX npoduieil mpodeccuoHaabHOT0 00pa3oBaHUs U MPH
BceX OOBeMax y4yeOHOro BpEMEHM HE3aBHUCHUMO OT TOro, SBIAETCS JIM ydeOHas
nucuuiuinHa «Matematukay 0a30BoM Wi MpoGUIBLHOM.

B nmpuMmepHBIX TemMaTHYEeCKUX IIJJaHAX MporpamMMbl Y4eOHBIM MaTepuan
MPE/ICTaBIICH B (POpMeE YepeayIolIerocsi pa3BepThIBAaHUS OCHOBHBIX COJIEP)KATEIbHbIX
JUHUHA (anreOpanueckoi, TeOpeTHKO-(PyHKIIMOHAIBHON, YpaBHEHUI U HEPaBEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), UYTO TMO3BOJISIET THOKO HCIOJIB30BaTh HUX
pPacHoJIOKEHUE M B3aMMOCBS3b, COCTaBIATH pa0OYMi KaJICHOApPHBIA IUIAH, I10-
pa3HOMYy uepeAays y4eOHple TeMbl (TJIaBhl ydeOHWKA), YYWUTHIBAS MPOQPUIbH
npodeccruonansHoro 00pazoBanmsl, cenuduky ocBauBaemoi mpodeccun CIIO mmm
cnequanbHocT  CIIO, rnyOumHy Wu3ydYeHHs Marepuana, YPOBEHb MOATOTOBKHU
CTYJEHTOB 11O IIPEAMETY.

[Ipenyiaraempie B TPUMEPHBIX TEMAaTHYECKUX IUTAHAX pa3Hbie O0O0BEMBbI
yu4eOHOrO BpEeMEHM Ha U3y4Y€HHE OJHOM U TOM JKE€ TEMbl PEKOMEHIYEeTCs
WCIIOJIB30BaTh JUIsl BBINIOJIHEHUS PA3IMYHBIX YYEOHBIX 3alaHuid. TeM cambIM
pas3nuuus B TpeOOBaHUSAX K pe3yJbTaTaM 00yUYEHUs MPOSBATCS B YPOBHE HABBIKOB 10
PELICHHUIO 3a/1a4 U ONBITE CAMOCTOSITENIbHOU PabOTHI.

N3yuenne obmeoOpazoBaTenbHOM yueOHOM nucuumumabl «OY J1.03 MaTtema-
THUKa» 3aBEpIIAeTCs MOJABEACHUEM UTOTrOB B (popme audpepeHImpoBaHHOIO 3a4eTa B
paMKax MPOMEXYTOUYHOM aTTECTAllMd CTYJEHTOB WM MUCBbMEHHOT'O SK3aM€Ha B IMpO-
necce ocBoenus OIIOIT CIIO c¢ nmonydenuem cpeaHero oOiero oopa3oBaHuUsl 1O
IporpamMme MoJAroToBKM cnenuanuctoB cpeanero 3seHa (IITICC3).

B pasnene mporpammbl «CoaepkaHue y4uyeOHOW AMCIUILIMHBD) KYpCHUBOM
BBIJICJICH MaTepuaj, KOTOPbIA MpU HM3YYEeHUH MaTEeMaTUKU Kak 0a30BOM, Tak u
npouIbHON yueOHON AUCIMILIMHBI, KOHTPOJIIO HE TIOJJICKUT.

1.2. MecTo y4eOHOM IMCHUIJIMHBI B Y4¢0OHOM ILIaHe

VYyebnas mucuumuinHa «MaTeMaTukay —SABISETCS y4eOHBIM  MPEIMETOM
o0s3aTeNbHOMN TIpeAMeTHOM obnactu «Matematuka u uadopmatukay OI'OC COO.

VYyebnas mucnurmHa «MaTtemMaTukay wu3ydaercs B 0011e00pa3oBaTeIbHOM
nukiie yueonoro miana [MIICC3 CIIO na 6a3e ocHOBHOTO 00Iero oopa3oBaHus ¢
MOJIy4YeHUEM CPEIHEro 00IIero oopa3oBaHusi, BXOAUT B COCTAB 00IIKX 00111€00pa3o-
BaTEJbHBIX YUYEOHBIX JUCHUIUINH, GOPMUPYEMBIX U3 00s3aTEIBHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odpazoBanus, ais npodeccuit CIIO unm cnenu-
anpHOCTEeN CIIO cootBeTcTBYIONIETO MPOoduUis MpodhecCHOHAIBHOTO 00pa30BaHuUs.

1.3. Pe3yabTaThl 0CBOCHUS Y4€OHONH AUCHMILIUHBI
OcBoenue coaepkaHusi yueOHOM AuCUUIUIMHBI «MaTtemaTtuka» oOecreunBaer
JOCTH>KEHUE CTYJIEHTAMU CIEAYIOLINX Pe3yibmamaos:
o JAUYHOCMHBIX:

| OY1.03 | Maremaruka | JIP 1-12, 13, JIP- COII-1




JInuHOCTHBIE pe3yJIbTaThI
peau3anuu NporpaMMbl BOCIIUTAHUS

Koa JHYHOCTHBIX
pe3yJabTaToB
peajM3anuu
NPorpamMmbl
BOCIIHTAHHS

Oco3zHaronii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIMKON CTPaHbI

JP 1

[TposBIISIOIINI aKTUBHYIO TPAXKIAHCKYIO MO3UIHIO, IEMOHCTPUPYIOIINIT
NPUBEP)KEHHOCTh MPHHIMIIAM YECTHOCTH, MOPSJIOYHOCTH, OTKPBITOCTH,
9KOHOMHYECKH aKTHBHBIA M yYaCTBYIOLIMH B CTYICHYECKOM M TEPPUTO-
pHAIBHOM CaMOYIPABJICHHH, B TOM YHUCIEC Ha YCIOBHSIX J0OPOBOJIbYE-
CTBa, IPOJIYKTHBHO B3aUMOJICHCTBYIOIMI U YYaCTBYIOIIUI B IEATSIbHO-
CTH OOIIECTBEHHBIX OpraHU3AIUI

JIP 2

Cobumroaronuii HOPMBI TIPABOIIOPSIIKA, CICIYIONINA HUeaiaM TpaXIaH-
CKOro ooOiecTBa, obecrieyeHusi 6€30MacHOCTH, PaB U CBOOOJ TpaKIaH
Poccun. JIosuTbHBINM K yCTaHOBKAM M MPOSIBICHUSAM MPEICTaBUTENCH CyO-
KYJIbTYp, OTJIMYAIOUIMNA UX OT TPYII C JIECTPYKTUBHBIM U JEBUAHTHBIM
MoBeIcHUEM. JIeMOHCTPUPYIOIINIA HENPUATHE U MPEIYIPEXAAIOIINN CO-
[IMAJIbHO OMACHOE NOBEACHUE OKPYKAIOIINX

JIP 3

[IposiBnsrOmUN U NEMOHCTPUPYIOIIUN yBaXXEHUE K JIIOAIM TpyZAa, OCO-
3HAIOUIMHA LIEHHOCTh COOCTBEHHOro Tpyaa. Ctpemsiuiics Kk popMHUpoBa-
HUIO B CETEBOH CpeJe JIMYHOCTHO M MPOECCHOHATBHOTO KOHCTPYKTHB-
HOT0 «1M(pOBOro cieaa»

JIP 4

JIeMOHCTpHUpYIOIUH NPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOpPHYE-
CKOM mamsTH Ha OCHOBE JIt00BU K PoauHe, pogHOMY Hapony, Majloi po-
JMHE, TPHUHATUIO TPaJAMIMOHHBIX LEHHOCTEH MHOIOHAIIMOHAJIBHOTO
Hapoza Poccun

JIP 5

HpOSIBJ'[fIIOHII/II\/JI YBAXKXCHHUC K JIIOAAM CTApPUICTO IMOKOJCHUA U TOTOBHOCTDH
K Y4aCTHUIO B COHH&HLHOP’I MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Haronyii NPUOPUTETHYIO LIEHHOCTDh JIMYHOCTU YEJIOBEKA; YBaXKaro-
M COOCTBEHHYIO U UYKYIO YHUKAJIBHOCTb B PA3JIMYHBIX CUTYalUsAX, BO
BceX (hopMax M BHJIAX JAEATEIbHOCTH.

JP 7

[IpostBnsrOIUiA M JEMOHCTPUPYIOIINKA yBaKEHUE K IPEICTABUTEISM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COLUAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. Conpu4acTHBIM K COXPaHEHUIO, IPEYMHOXKEHUIO U TPAHCISLUU
KYJIbTYPHBIX TPAIULUNA U HIEHHOCTE! MHOTOHALIMOHATIbBHOTO POCCUMCKOTO
rOCyapCcTBa

JIP 8

Cobmoaronuii ¥ MponaraHAUupYyOIIMA MpaBuiIa 3A0POBOTO U Oe3omac-
HOro 00pasa >KHU3HH, CIIOpPTa; Mpenynpexaaiuil 1100 IpeoaoseBaro-
WA 3aBUCHMOCTH OT aJKOToysl, Tabaka, TMCHUXOAKTHBHBIX BEIIECTB,
a3apTHBIX Urp U T.1. COXpaHSIOMUNA MCUXOJOTHYECKYI0 YCTOMYUBOCTh B
CUTYaTHUBHO CJIIOKHBIX WUJIM CTPEMHUTEIIBHO MEHSIOIIUXCS CUTYalHSIX

JIP 9

3aboTsammiics 0 3aluTe OKPYXKAIOLIEH cpenbl, COOCTBEHHON U
yy»0oi 6€30MacHOCTH, B TOM uucie HudpoBon

JIP 10

[TposiBistromuii yBa)keHHe K 3CTETHUECKUM LIEHHOCTSIM, o0iaja-
FOIMHA OCHOBAMU ICTETUYECKOU KYJIBTYpPBI

JIP 11

[IpuHMMaroMil ceMelHble [IEHHOCTH, TOTOBBIM K CO3/IaHUIO CeE-
MbU W BOCHUTAHMIO JIETEH; IEMOHCTPHUPYIOIINN HENPUSATHE HACWUIIUS B
CEMbE, yX0J1a OT POJUTEIBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOILLIEHHUI
CO CBOMIMH JIETBMH M X (DMHAHCOBOTO COJEPIKAHMS

JIP 12

JIn4HOCTHBIE pe3yJIbTaThl




peau3alnuu NporpaMmMbl BOCIUTAHMS,
onpe/eieHHbIE 0TPACAEeBbIMH TPEOOBAHUSAMU K J1€JOBBIM Ka4eCTBAM JMYHOCTH

JIeMOHCTpUPYIOIIUKA TOTOBHOCTh M CIIOCOOHOCTH BECTH JIHAJIOr C JIP 13
JIPYTHUMH JTIOABMH, JOCTUTaTh B HEM B3aWMOIIOHMMAHUsS, HAXOAUTh 00-
M€ LEeIH U COTPYIHUYATh JUIsl UX JOCTHXKEHUSA B MPO(ecCHOHANBHOM
JIEATEIIbHOCTH

JInyHOCTHBIE Pe3yJIbTAThI
peaau3anuu NporpaMMbl BOCIMTAHUS,
onpeeeHHbIe Cy0beKTaMHu 00pa30BaTeILHOIO0 Mpolecca

CriocoOHBINM  peanu30BbIBaTh YCJIOBHUS U IPUHIUIBI JTYXOBHO - JIP-COII-1
HPaBCTBEHHOI'O BOCIIMTAHUS HAa OCHOBE 0a30BBIX HAIlMOHAJIBHBIX U PErH-
OoHaNbHBIX IHeHHocTel, mpuopureroB AHIIOO "KyGaHckuii HHCTHUTYT
npodeccuoHanTpHOr0 00pazoBanus"

MemanpeomMemHosix:

1) yMeHHe caMOCTOSITENIbHO ONpPENEsATh LEAN JEATEIbHOCTH M COCTABIATH
IUTaHBI JIEATEIIBHOCTH; CAMOCTOSATEIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JIEATEIBHOCTh; MCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl TOCTHKECHHUS
NOCTABJICHHBIX LEJIEH W pea3allii IUJIAaHOB JEATEIbHOCTH; BBHIOMpAThH YCIICLIHBIE
CTPATETUH B Pa3IUYHbIX CUTYaLIHSIX;

2) yMeHHE NPOAYKTUBHO OOIIAThCA M B3aMMOJIEWCTBOBATH B IMPOIIECCE COB-
MECTHON JESTENbHOCTH, YYUTHIBATh MO3WLUU JIPYTUX YYaCTHUKOB JE€ATEIbHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

3) BiIaJileHUE HaBBIKAMHU MO3HABATENBLHOM, YUEOHO-HCCIIEOBATENBCKOM U TIPO-
€KTHOM JESTENbHOCTH, HABBIKAMU pa3pelIeHus MpooeM; ciocCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

4) TOTOBHOCTH W CIIOCOOHOCTh K CaMOCTOSITEIBHOW WH(GOPMAIIMOHHO-
NO3HABATEJIbHOM JIeATENbHOCTH, BJIaJICHHE HABbIKAMU MOJyYEHUs] HEOOXOAUMOMN HH-
¢dopManuu U3 ciaoBapel pa3HbIX THUIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HC-
TOYHUKAX MH(POpMAIMU, KPUTUYECKU OLIEHHWBATh W UHTEPIPETHPOBaTh HH(OpMa-
LU0, MTOJIy4aeMYI0 U3 Pa3JIuYHbIX UICTOYHUKOB;

5) yMeHHe UCIONIb30BaTh CPEACTBA MH(OPMAIITMOHHBIX U KOMMYHUKAILIMOHHBIX
texHoJsioruii (nanee - UKT) B pelieHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHu-
3alIMOHHBIX 3a/1ad C COOJII0ICHHEM TPeOOBaHUI 3PrOHOMHUKH, TEXHUKH Oe30macHo-
CTH, TUTUEHBI, pecypcocOepexeHus, MPaBOBBIX U 3TUUECKUX HOPM, HOPM HHpOpMa-
IIMOHHOM 0€30MaCHOCTH,

6) yMeHue onpenensaTh Ha3HaueHHe U (PYHKIMHU PAa3TMYHBIX COLMAIBHBIX MH-
CTUTYTOB;

7) YMEHHE CaMOCTOSTENIbHO OLEHUBATh W NMPUHUMATh PELICHUS, ONpPENEIsIo-
M€ CTPATErHIO MOBEACHUS, C YYETOM IPaKIaHCKUX U HPABCTBEHHBIX LICHHOCTEW;

8) BiIaJieHNE SA3BIKOBBIMH CPENCTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO HM3Ja-
raTh CBOIO TOUKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

9) BazeHre HaBBIKAMH MO3HABATENILHON pediiekcun Kak OCO3HAHMSI COBEpIIa-

€MBIX JEUCTBUM M MBICIMTENBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAHM,



rpaHul CBOCTO 3HAHWA WU HC3HAHMA, HOBBIX IMO3HABATCJIbHBIX 3a1a4 U CPCACTB
X JOCTUXKCHUA.

npeomemHubIx:

1) chOopMUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTUKE KaK 4YacTh MHUPOBOM
KyJbTYPBl U O MECTE€ MATEMAaTHUKU B COBPEMEHHOW ITUBUIIU3ALIMU, O CIIOCO0aX OIH-
CaHUs HAa MaTeMaTUYECKOM SI3bIKE SIBIICHUM pPEaJIbHOTO MUPA;

2) c(OpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHX TMOHATHUAX Kak O
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIISAX, MO3BOJSAIOMIMX ONMUCHIBATh U U3y4aTh pas3-
HBIE IPOLIECCHI U SBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPO-
€HUsI MATEMAaTUYECKUX TEOPUM;

3) BIaICHHE METOAAMH JOKa3aTEIbCTB M AITOPUTMOB PEIICHHUS; YMEHHUE HX
IIPUMEHSITh, TPOBOJIUTH TOKA3ATENBHBIE PACCYKIACHHUS B XOJI€ PELICHUS 3a/1a4;

4) BJIaJICHUE CTAaHIAPTHBIMU IMPUEMaMU PELICHUS PALMOHAJIBHBIX U UPpaALUO-
HaJIbHBIX, [IOKA3aTEJIbHBIX, CTEIIEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUU U HEpa-
BEHCTB, UX CHCTEM; HMCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM
YyCIie UL TIOUCKA ITyTU PELIEHUs] U WIUIIOCTPALUM PELICHUS YPaBHEHUM U Hepa-
BEHCTB;

5) chopMUPOBAHHOCTH MPEICTABICHU 00 OCHOBHBIX IMOHSTHUSX, UJEAX U METO-

Jlax MaTeMaTUYECKOI0 aHAIN3a,

6) BIAJECHUE OCHOBHBIMU ITOHATHSMHU O IUIOCKMX M HPOCTPAHCTBEHHBIX TI€O-
METpPUYECKUX (Urypax, WX OCHOBHBIX CBOMCTBaxX; C(POPMUPOBAHHOCTb YMEHHS
pacno3HaBaTh Ha YepTeKaxX, MOJECISAX U B pPEalbHOM MHUpE reoMeTpuyeckue (pu-
I'ypbl; TPUMEHEHUE U3YYEHHBIX CBOMCTB reoMerpuueckux ¢uryp u Gopmyn as
peleHns reOMETPUYECKHUX 3a7a4 U 3aJ1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

7) chOpMHPOBAHHOCTh MPEACTABICHUI O MpOLECCaxX MU SIBICHUSX, UMEIOIIUX
BEPOSITHOCTHBIA XapaKTEpP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHU-
pe, 00 OCHOBHBIX TMOHSATHUSAX AIEMEHTAPHON TEOPUU BEPOSTHOCTEH; yMEHUIN Haxo-
JIUTh ¥ OIEHWBATh BEPOSTHOCTH HACTYIUICHUS! COOBITHI B MPOCTEHINNX MPaKTHYE-
CKMX CUTyalHSX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYNH;

8) BJ1ailcHNE HAaBBIKAMH HUCIOJIb30BAHUS T'OTOBBIX KOMIBIOTEPHBIX MPOTrPaMM IPHU

pelIeHuN 3a/1ay;

B pe3ynbprare n3ydeHus yuyeOHOTo mpeaMmera «MaremaTrka» Ha YPOBHE CPeJi-
Hero o011ero oopa3oBaHus:
BrImmyckHHUK Ha 0a30BOM YPOBHE HAYIHTCS:

— BBITIOJIHATE apu(PMETHUEeCKUEe IEHCTBHS, COUYeTas YCTHBIE M IHUCHMCHHBIC
MPUEMbI, TIPUMEHEHUE BBIYMCIHUTEIBLHBIX YCTPOWCTB, HAXOIUTh 3HAUYEHWE KOPHS
HATypaJbHON CTENEeHH, CTETICHH C PaIlMOHAIBHBIM IOKa3aTeseM, jorapudma, uc-
MOJIB3YsI TIPH HEOOXOIMMOCTH BBIYHCIIUTEIBHBIE YCTPOMCTBA; MOJIH30BATHCS OIEHKON
Y TIPUKHUIKON IIPH IPAKTUUSCKUX pacueTax;

— IPUMEHATH TOHATHS, CBA3aHHBIE C JISTMMOCTBIO IIEJIBIX YHCEN, TP PEIICHUN
MaTeMaTUYECKUX 3a7a4;

— HaXOJWTh KOPHU MHOTOYJICHOB C OJHOW IMEPEMEHHOM, pacKiaablBaTh MHOTO-
YJI€HBI HA MHOYKUTEIH;



— BBINOJHATh JEHUCTBUA C KOMIUIEKCHBIMU YUCJIAMH, OJb30BAaThCSl TEOMETPHU-
YECKOM MHTEpHpPETAlMEe KOMIUIEKCHBIX YMCEJ, B IPOCTEUINUX CIIy4asX HaXOIUTh
KOMIUIEKCHBIE KOPHU YPaBHEHUH C IEHCTBUTENIbHBIMU KO3(PPUIIEHTaMU;

— IPOBOJUTH NpeoOpa30BaHUs YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIHOYa-
IOLIUX CTENEHH, PauKalbl, Jorapu(Mbl U TPUTOHOMETpHUECKUe (QYHKIUY;

— HCMOJb30BATh MPUOOPETEHHBIE 3HAHUSA U YMEHUS B NMPAKTHYECKOW J1EATEIb-
HOCTU U B TIOBCETHEBHOM >KM3HU Ul IPAKTUUECKUX PacueToB MO (opMmysiaM, BKIIO-
qast (popmyIbl, cofepKaliue CTENEeHU, paJuKaibl, JIOrapupmMbl U TPUTOHOMETpPHUUE-
CKUE€ (PYHKIMH, HCIONb3Yys NPU HEOOXOJUMOCTU CIIPABOYHBIE MaTepHabl U IpPO-
CTEHIINE BBIYUCIUTEIBHBIE YCTPOMCTBA;

— OIpEeleNsITh 3HaueHUEe (YHKIUU MO 3HAYCHUIO apryMEHTa IpPHU pa3IudHbIX
criocobax 3aaaHus QyHKINU;

— CTpOUTh TpaUKU M3YYECHHBIX (YHKUHWW, BBIIOJIHATH MPEe0Opa3OBaHUs Tpa-
(UKOB;

— ONUCBIBATH MO rpapuKy U 1O (popmyrie MOBEAEHHUE U CBOMCTBA (PyHKIINU;

— pelmaTh ypaBHEHMs, CHCTEMBI YPABHEHUM, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
(GyHKUMNA U UX rpaduyecKue npeacTaBICHUS;

— HCMOJb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKOU JEATEIb-
HOCTH U B MOBCEIHEBHOW KU3HU JJI1 OMMCAHUS U UCCIEIOBAHMS C IOMOLIBIO (DYHK-
LMI peaJbHbIX 3aBUCUMOCTEH, MPEICTABIEHUS UX TpapuecKu; UHTEpIIpEeTaLs rpa-
(pUKOB peasbHBIX MPOLIECCOB;

— pelarh paluuoHalbHbIE, MOKa3aTelIbHbIE U JIOTapu(PMHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3aTh HECJIOKHBIE HEPABEHCTBA,

— pelmaTh TECTOBBIE 3aJauyd C TMOMOUIBIO COCTaBJIEHUS YpaBHEHUN U Hepa-
BEHCTB, UHTEPIIPETUPYS PE3YJIbTAT C yYETOM OTPAaHUYECHUM YCIOBHS 3a]1a4H;

— n300paxaTh Ha KOOPAMHATHON TMJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUMN
Y HEPABEHCTB C ABYMS NIEPEMEHHBIMU U UX CUCTEM;

— HaxOJUTh NPUOJMKEHHbIE PEIICHUs YpaBHEHUW M UX CHUCTEM, HCIOJIb3Ys
rpauuecKuil MeToxI;

— pelmaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMbI C MPUMEHEHHEM IpadUuyecKux
MIPE/ICTAaBIICHUI, CBONCTB (DYHKIIHI, POU3BOIHOM;

— HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSA U YMEHUS B NMPAKTUYECKON JEATENb-
HOCTH U B IMOBCEIHEBHOW KU3HHU I IOCTPOEHUS U CJIEIOBAHMS MMPOCTEUIINX MaTe-
MaTHYECKHUX MOJICIICH;

BrinyckHuK Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYUUTHCS:

— pemarth npocreine KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKkxKe ¢
MCITIOJIb30BAaHUEM U3BECTHBIX (opMyl, TpeyrojbHuka [lackans; Berancisate koshdu-
nueHTsl OuHoma HeroToHa no ¢opmyiie U ¢ ucnoiib3oBaHueM TpeyroibHuka [lacka-
T8,

— BBIYHUCIISATh BEPOSTHOCTU COOBITUH HA OCHOBE IOJCYETa YHUCIIAa HCXOJOB
(mpocTeiye cirydan);



— WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYCCKOU JEATEIb-
HOCTU U B MOBCEJIHEBHOM JKWU3HU [JISl aHAJIN3a PEAJIbHBIX YUCIIOBBIX JTAHHBIX, MIPEJI-
CTaBJICHHBIX B BHUJE JUarpamMm, rpaduxoB; ajig aHaiau3a MHGOPMAIMKU CTATUCTUYE-
CKOT'O XapakTepa,

— HaXOJUTh CYMMY O€CKOHEYHO yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUU;

— BBIYMCIISITH TIPOU3BOJIHBIC W TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIHH, MpH-
MEHSS MPaBUJIa BEIYUCIICHUS MMPOU3BOAHBIX U MEPBOOOPA3HBIX, UCIIOB3Ys CIIPaBOY-
HbIE MaTepHUaJbl;

— hcclieoBaTh GYHKIUU U CTPOUTH UX TpadUKU C MOMOIIBIO TPOU3BOIHOM;

— peuaTh 3a/ladyd ¢ MPUMEHEHUEM YpaBHEHUS KacaTellbHOM K rpaduky (QpyHK-
1HH;

— pemaTh 3aJa4d Ha HaXOXJICHHE HauOOJIBIIEr0 M HAMMEHBUIEr0 3HAYEHUS
GyHKIMU Ha OTPE3KE;

— BBIUMCJISITH TJIOMIA/Ib KPUBOJIMHEHHOM Tpaneuuy;

— UCTIOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JEATEIb-
HOCTHU Y B MOBCEIHEBHOW >KU3HU JJISl PEIICHUSI TE€OMETPUUYECKUX, (PU3UUECKUX, KO-
HOMHUYECKUX U JPYTUX MPUKIATHBIX 3a7a4, B TOM YHUCJE 3ajay Ha HauOOJIbIIUE U
HaVMEHBIINE 3HAYCHUS C IPUMEHEHUEM aIllapara MaTeEMaTHIECKOTO aHaJIN3a;

— COOTHOCHTD IJIOCKHE F€OMETPUUECKUE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
OMMCAHUSIMU, YEPTEKAMU, U300PAKCHUSIMU; pa3inyaTh U aHAJIM3UPOBATH B3aUMHOE
pacnoyioxkeHue Gpuryp;

— n300paxaTh reoMeTpruueckue GUTypsl U Teja, BHIMOIHATh YEPTEXK MO yCIIO-
BHIO 33/1a4H;

— peuaTh reOMETPUYECKHUE 3a1a4H, ONUPAACh HA U3yYEHHBIE CBOMCTBA IJIaHU-
METPUUYECKUX U CTEPEOMETPUUYECKUX (UTYp U OTHOIICHUN MEXKIYy HUMH, TPUMEHSS
anredpanyecKuii 1 TPUrOHOMETPUYECKUH anmnapar;

— IPOBOAUTH JOKA3aTEIIbHBIE PACCYKJICHUS IIPU PELICHUU 3a/1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCIISITH JTMHEHHBIC SJIEMEHTHI M YTJIBI B MPOCTPAHCTBEHHBIX KOH(PUTYpa-
USIX, 00BEMBI U TUIOIIAIA TTOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIIINX
KOMOMWHAaIINI;

— IPUMEHSATh KOOPAMHATHO-BEKTOPHBIM METOJ ISl BBIYMCIICHUS OTHOIICHUM,
PACCTOSIHUM U YIJIOB;

— CTPOUTH CEUCHHSI MHOTOTPAHHUKOB U M300pakaTh CEUCHUS TEJ BPAIICHMUS,

— WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUYCCKOU JEATEIb-
HOCTH ¥ B MOBCEJIHEBHOM >KM3HU JJIsl UCCIEAO0BaHMs (MOIETUPOBAHMS) HECIOXKHBIX
MPaKTUYECKUX CUTYyallM HA OCHOBE M3YUYEHHBIX (DOPMYN U CBOMCTB (PUTYp; BBHIUHUC-
JICHUsl JUIMH, TUIOIIaaed U 00bEMOB MPU PEHICHUH MPAKTUYECKUX 3a]ad, UCTOIb3Ys
P HEOOXOJIUMOCTH CIPAaBOYHUKHU U BBIYUCIUTEIbHBIC YCTPOMCTBA; MPUOOPETECHUS
PAKTHUYECKOTO OTbITa JEATEIBHOCTH, MPEAIIECTBYIOMENH TpoheCcCHOHaIbHON, B OC-
HOBE KOTOPOH JISKUT JaHHBIM YICOHBIN TIPEIMET;



1.4. Conepxxanme y4eOHOM M CHUITHHBI
(*3BE310YKOM BBIICISAIOTCS TEMbI 3aHATUI, TPOBOJUMBIX B (JOpME MPAKTUUECKON MTOATOTOBKH )

BBEJIEHUE

MaremaTnka B HayKe, TeXHHKe, JKOHOMHIKe, HHPOPMALNMOHHBIX TE€XHOJI0-
TUAX ¥ PAKTHYECKOI eI TeJIbHOCTH.

Llenu u 3a7aun U3y4eHUsI MATEMaTHKU IpU ocBoeHnu crienuansHocteit CIIO.

PA3JAEJI 1. AJITEBPA
TEMA 1.1. PASBUTUE ITIOHATHUSA O YUCJIE*

1.1.1 Ileable U panuoHAIbHBbIE YHCJA. JlelicTBUTEIbHBIE YHCJIA.

IIpakTuyeckoe 3ansitue Ne 1. ApudmMernyeckue 1eHCTBUS HAJl YUCTAMH.

1.1.2. Ipubauscennsle gbruucieHun.

IIpakTnueckoe 3ansitue Ne 2. HaxoxaeHue npudJIM:KeHHbIX 3HAYEHUN Be-
JINYUH U MOTPEeNIHOCTEe BbIYMCJICHUI, CPABHEHUE YMCIOBBIX BBIPAXKEHUM.

1.1.3. Komnnekcuwle uucna. /leticmsus Ha0 KOMNJIEKCHbIMU YUCTIAMU 8 aneeD-
pauueckou ¢opme. I eomempuueckas unmepnpemayus KOMniIeKcHo2o yucia. 1puzo-
HOMempu4ecKas U noxKazamenvHas (Gopma KomniekcHoz2o uucia. [leiicmeus Hao
KOMNJIeKCHLIMU YUCIAMU 8 MPULOHOMEMPULECKOU U NOKA3AMENbHOU (DOPMAX.

TEMA 1.2. KOPHU, CTEIIEHU U JIOTAPU®MbI

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

IpakTnueckoe 3anaTue Ne 3. BeruncieHue U cpaBHeHUE KOpHEW. BoimonHe-
HUE€ PACUYETOB C PaJUKaIaMH.

1.2.2. CTeneHn ¢ pauMoHAJbHBIMHU MOKA3aTeJAMH, X cBolicTBa. CTeneHn
C JEUCTBUTEIILHBIMU MMOKA3aTEIIMHU, UX CBOWCTBA.

1.2.3. Ceoitcmea cmenenu c oeiicmeumenvuvim nokazamesem. IIpeodpaso-
BAaHUE PALIMOHANBHBIX, UPPALMOHATIbHBIX CTENEHHBIX BBIPAKEHUI.

IIpakTnueckoe 3ansitue Ne 4. HaxoxxIeHHne 3Ha4eHUN CTENEHEW C PalHO-
HaJIbHBIMHU MOKa3aTeJISIMHU.

IIpakTuueckoe 3ansaTue Ne 5. PenieHue nppalloHaIbHBIX YPABHEHUH.

IpakTnueckoe 3ansiTue Ne 6. CpaBHenue creneneid. [IpeoOpa3oBanust Beipa-
YKEHHM, COJepKAIIUX CTENIEHU.

1.2.4. TlpeoOpa3oBaHue NMoka3aTeJbHbIX Bbipa:keHuii. [IpeoOpa3zoBanue
ajredOpanyecKux BbIpaKeHUM.

IIpakTnuyeckoe 3ansaTue Ne 7. Perenne noka3aTeabHbIX YPAaBHEHUN.

1.2.5 Jlorapudgm. Jlorapudm urcia. OCHOBHOE JIOTapU(PMUIECKOE TOKIACCTBO.
JlecsTnunbie U HaTypanbHbie Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ile-
pexoj K HoBoMy ocHoBaHUI0. [IpeoOpa3zoBanue JorapuMUIECKUX BHIPAKCHHM.

IIpakTuueckne 3ansaTuss Ne 8. Haxo:knenue 3HadeHuMid Jorapudma mno
NMPON3BOJIBLHOMY OCHOBAHUIO. [lepexos1 OT 0IHOrO OCHOBAaHUS K IPYroOMy.

IMpakTuyeckue 3ausitust Ne 9. BerunciieHue u cpaBHEHUE J0Trapu(pMOB.

IIpakTuyeckoe 3ansitue Ne 10. [IpuOmmrkeHHbIE BBIYHUCICHUS U PEUICHUS
MPUKIIATHBIX 3a]1a4.

IMpakTnueckoe 3ansaTue Ne 11. Pemenue orapuMudecKux ypaBHEHUM.



TEMA 1.3. OCHOBbI TPUTOHOMETPUU

1.3.1 Paagnannas mepa yria. BpamareiabHoe nBuskenue. CHHYC, KOCHHYC,
TaHI€HC U KOTAHT'€HC YHCIIA.

IpakTnueckoe 3anaTue Ne 12. Pannanneiii MeTOI U3MEPEHUS YIIIOB Bpalie-
HUS U CBSI3b C TPAJyCHOU MEPOM.

1.3.2. OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA.

IIpakTnueckoe 3ansatue Ne 13. @opmyna npuBeneHusa. OCHOBHBIE TPUTOHO-
MCTPHUYCCKHC TOXKIACCTBA

IIpakTuyeckoe 3ansitue Ne 14. Dopmyiibl CIIOKEHUS.

IIpakTuyeckoe 3ansitue Ne 15. @opMynbl ABOWHOTO aprymeHTa, (OpPMYIIbI
YIBOCHHUS.

1.3.3 @opmynst nonosunnozo y2na.

1.3.4 TIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIHI B MPOuU3-
BeJleHHe U 00PaTHO.

IIpakTuyeckoe 3ansitue Ne 16. IIpeoOpazoBanue CymMMbl TPUTOHOMETpUUE-
cKkux (YHKIUN B MPOU3BEICHUE, U 0OPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux QyHKuuii uepe3 manzeHc noJo-
6UHHO20 apzZymMeHma.

1.3.6 IIpocTeiinine TPUrOHOMETPUYECKHE YPABHEHUSI.

1.3.7 Ilpocmeiiniue mpuzonomempuueckue HepageHcmaa.

IIpakTuueckoe 3ansatue Ne 17. IIpocrelme TpPUrOHOMETPUIECKUE YpaBHE-
HUS U1 HEPABEHCTBA.

1.3.8 OOpaTHble TpUroHOMeTpHUYeckre (YHKIUM: apKCHHYC, apKKOCHHYC,
apKTaHT€HC YucIa.

IIpakTuyeckoe 3ansitue Ne 18. O6paTHbie TpUroHOMETpUYECKUE QYHKIIUN

1.4. ®YHKIIUHU, UX CBOUCTBA U TPAOUKN*

1.4.1 ®ynkouu. O6nacTh ompeneseHUsT U MHOXKECTBO 3HAUYCHMM; Trpaduk
dbyHKIMHU, TOCTpoeHHEe TpadukoB (GYHKIUN, 3aJaHHBIX PA3JIUYHBIMHU CIIOCOOAMH.
CpoiicTBa (hyHKIIMH: MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAHUYCHHOCThH, TIEPH-
OIMYHOCTh. [IpOMEKyTKH BO3pacTaHWs W YOBIBaHUWS, HaWOOJbBIICe W HAWMEHBIIICE
3HAUCHUs, TOYKH OHKcTpemyma. ['padwueckas wuHTepnperanus. ApudMETHUCSCKHUE
onepauuu Haj GyHKUUAMH. CrioxHas GQyHKUHS (KOMITO3HIIMS).

IpakTnueckoe 3anstue Ne 19. [Toctpoenue u urenue rpadukoB QyHKITUH.

1.4.2 Tlpumepbl GyHKIHMOHAIBbHBIX 3aBHCUMOCTEH B peajibHBIX Mpoueccax
U SIBJICHUSX.

IpakTnueckoe 3ansitue Ne 20. IIpumepsl 3aBUCUMOCTEN MEXAY MEPEMEH-
HBIMH B PEAJTbHBIX MPOIIECCaX U3 CMEKHBIX TUCIIUILIVH.

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

1.4.4 Crenennble, moka3arejibHble, JorapupmMuieckue U TPUTOHOMETPH-
yeckue pynkumuu. O6parHpie TpUroHoMerpuieckue Gpynkiuu. Onpeneneaus QyHk-
11, uX cBorcTBa U rpaduku. [IpeoOpazoBanus rpadukos. [lapamnenbHbiil epeHoc,
CUMMETPHSI OTHOCUTEIILHO OCEeM KOOpJMHAT, 1 CUMMETPHUSI OTHOCUTENILHO Havalla Ko-



OpIMHAT, CAMMETPUSI OTHOCUTEIBHO NPSIMOU Y=X, PACTXKEHUE U CKATUE BIOJb OCEU
KOOpAMHAT.

IIpakTnueckoe 3ansaTue Ne 21. HenpepbiBHble W nepuogndeckue (PpyHk-
muu. Onpenenenue ¢pyHknuid. MccnenoBanue ¢pynknuu. CBoiicTBa TUHEHHON, KBagpa-
THYHOU, KYCOUHO-TUHEWHON U APOOHO- TMHEHHOU (YHKITHMA

IIpakTuyeckoe 3ansaTue Ne 22. QOOpaTHble TPUrOHOMeTpHYeCKHe (PYHK-
nuu. CpolicTBa M rpaduku CHHYyca, KOCHHYcCa, TaHIe€Hca M KoTaHreHca. OOpaTHbIe
(GyHKIMHU U UX TpadUKU

IIpakTnueckoe 3ansitue Ne 23. Ilpuxkiaagnbie 3agaun. [Ipeobpa3oBanus rpa-
dbuka pynknnu. ['apmoHndeckre KojieOaHus.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA

1.5.1 YpaBHenus u cucreMbl ypaBHeHMH. PanimonanpHbIe, MppallMOHAIBHBIE,
ITOKA3aTEJIbHbIEC, TPUTOHOMETPUYECKUE YPABHEHUS M CHCTEMBbI ypaBHEHHH. PaBHO-
CUJIBHOCTh YPAaBHEHMI, HEPABEHCTB, CUCTEM. OCHOBHBIE MPHUEMBI PELICHUS PALUO-
HaJIbHBIX, WUPpaIllMOHAIBHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YpPaBHEHUU
(pa3noxeHue Ha MHOYKUTEIU, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, rpadu-
YECKHUM METOJ).

1.5.2 HepaBenctBa. Hcnosib3oBaHne CBOMCTB M rpadukoB PpyHKIUH npu
pelllecHUM YpPaBHEHUIl M HepaBeHCTB. PanmoHanbHble, HppalMOHAIbHBIE, MTOKAa3a-
TeJIbHbIE HepaBeHCTBAa. OCHOBHBIE NMPUEMBI UX pelieHus. Meton uaTepBanoB. M300-
pa’k€HHE Ha KOOPIMHATHOM IJIOCKOCTH MHOXECTBA PEUICHUWW YpaBHEHUW U Hepa-
BEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. Ocnoenvle npuemvl UX peuieHus.

IpakTnueckoe 3ansitue Ne 24, IlpeoOpa3oBanue ypaBHeHuil. [Toka3aresb-
HbIE, JIorapuPpMUUYECKUE, TPUTOHOMETPUUECKUE YPABHEHUS.

IIpakTuyeckoe 3ansitue Ne 25. Vcnonbs3oBaHue CBOWCTB U rpa)uKoB (PyHK-
LIWW 711 PELIEHUS] YPABHEHU U HEPABEHCTB.

1.5.4 IlpuMeHeHHMe MaTeMaTHYEeCKHMX METOJ0B /ISl PellleHHUsl Ccoaep:Ka-
TeJbHBIX 32/1a4 M3 Pa3jIMYHbIX 00JacTeil HAYyKH W nmpakTuku. MHTEepnperanus
pe3yJabpTara, y4eT peaJibHbIX OTPAHUYCHHUIA.

IIpakTnueckoe 3ansitue Ne 26. Pemenne cogep:KareibHbIX 3a/1a4 U3 pPa3-
JIMYHBIX 00J1acTell HAYKU M NPAKTUKU. KopHu ypaBHeHHI. PaBHOCHIBHOCTD ypaB-
HeHuli. OCHOBHBIE IIPUEMBI PELICHUS] ypaBHEHUH. Perienne cucteM ypaBHEHM .

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

1.6.1 OcHoBHBIE MOHSATUA KOMOMHATOPUKM. 3a/1a4d Ha TMOJACYET YUCIIA pa3-
MEUIEHUH, IepecTaHOBOK, coueTanuil. Pemienune 3a1ay Ha nepe0op BapUaHTOB.

IpakTnueckoe 3ansaTue Ne 27. PenieHne KOMOMHATOPHBIX 3a1a4. VcTopus
pa3BUTUS KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEN U CTATUCTUKHU U UX POJIb B pa3jiny-
HBIX cepax deroBeuecKol xu3zHeaesTenbHocTh. [IpaBuna komOuHaropuku. Pazmere-
HUA, COUCTAaHUA U IICPCCTAHOBKH.

1.6.2 ®opmyna 6unoma Herorona. CpoiicTBa OMHOMUHATIBHBIX KO3 dUIIM-
eHTOB. TpeyronpHuk Ilackans.



IIpakTnyeckoe 3anatue Ne 28. ®opmyna 6unom Hprotona. TpeyrompHuk
[Tackass.

IIpakTnyeckoe 3ansaTue Ne 29. PernieHre npukiIagHbIX 3a/1a4.

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

IIpakTnueckoe 3ansaiTue Ne 30. Kitaccuueckoe onpeaesieHue BEPOSITHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM.

IIpakTnueckoe 3anaTue Ne 31. Brruncnenue BepositTHocTel. [lpuknanHeie
3a/1a4H.

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

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

1.6.6 Pemenne npakTu4ecKux 3a/1a4 ¢ NpUMeHeHHEM BEePOSITHOCTHBIX Me-
TOJ0B.

IpakTnueckoe 3anaTue Ne 32. [IpencraBieHue 4YMCIOBBIX JaHHBIX. [Ipu-
KJIaJIHbIC 3a/1a4H.

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

2.1.1 Cnoco0bl 3alaHUsi U CBOMCTBA YHCJIOBBIX IOCJI€I0BATEILHOCTEN.
CymMupoBaHue nociefoBaTellbHOCTENH. beckoHeuHo yObIBaromiasi reoMeTpuiecKkas
MIPOTPECCUs U €€ CyMMa.

IpakTuueckoe 3ansitue Ne 33. UucnoBast mocaea0BaTeIbHOCTh

IpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yOBIBaromas reoMeTrpuyeckas
porpeccus.

2.1.2 Ilonamue o npedene nociedoosamenvnocmu. Cywecmeosarue npeoeia
MOHOMOHHOU 02PAHUYEHHOLL NOCIe008AMEILHOCHIU.

IIpakTnueckoe 3ansaTue Ne 35. [Ipenen nociie10BaTeIbHOCTH.

TEMA 2.2. TPOU3BOJHAA U EE IPUMEHEHUE*

2.2.1 TlonsiTue 0 Mpou3BOAHON GyHKUMH, ee reoMeTpUYecKHil U pusnye-
CKMIi CMBICJI. YpaBHEHHE KacaTelbHOH K rpaduky ¢pyHkuuu. IIpon3Bo/iHbIE CyMMBI,
pPa3HOCTH, POU3BEACHUS, YacTHbIE. [[pON3BOIHBIE OCHOBHBIX AJIEMEHTapHbBIX PYHK-
LU H.

IIpakTnueckoe 3ansitue Ne 36. [Ipon3BoHAs: MEXaHUYECKHUI U T€OMETpUYE-
CKUI CMBICII IPOU3BOIHOM.

IpakTuueckoe 3ansitue Ne 37. YpaBHeHHE KacaTeIbLHOU B OOIIEM BUJIE.

IIpakTuuyeckoe 3ansitue Ne 38. [Ipasuna u popmynsr nuddepeHpoBanms.

2.2.2 TlpumeHeHMe MPOU3BOIHON K HCCIeI0BAHNI0 QYHKUMII U MOCTpoe-
HHMIO IPaUKOB.

IIpakTuueckoe 3ansaitue Ne 39 VccnenoBanne QPyHKITMU C TTIOMOIIBIO MTPOU3-
BOJIHOM.



2.2.3 IlpousBoaHbie 00paTHOM GYHKIIMH U KOMIIO3MUIMH (PYHKLMH.

2.2.4 TlpuMepbl MCNOJIb30BAHUS NMPOU3BOIHOM ISl HAXOKIEHUS HAWJIYY-
1Iero peumeHus B NPUKJIAIHBIX 32/1a4aX.

IpakTnueckoe 3ansitue Ne 40. HaxoxxneHue HanOOJbIIEro, HAUMEHBIIIETO
3HAYEHUSA U IKCTPEMaIbHBIX 3HAUYCHUN (DYHKIIUH.

2.2.5 Bropasi npou3Bo/jHasi, ee reoMeTpuuYeckuidi U (PU3HYECKUI CMBICI.
Haxoxaenue ckopocTu Juisl mpolecca, 3aaHHoro popMyioi u rpadukom.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpumeHeHne onpeaeIeHHOr0 UHTErpasa
Il HAXOXKJICHUS IUIOIIAJW KPUBOJMHEWHOW Tpaneunu. Popmyna HeroToHa-
JleitOnuna. [Ipumepsl npuMeHeHus: HHTerpaia B (U3UKEe U TECOMETPHH.

IpakTnuyeckoe 3ansitue Ne 41. HenocpeacrBeHHOe MHTerpupoBaHue. MH-
Terpaj u nepBooopasHas

IIpakTHyeckoe 3ansaTHe Ne 42. VIHTerpupoBaHrue METOJOM 3aMEHBI IIEPEMEH-
HOM.

IpakTnueckoe 3ansaTue Ne 43. IHTerpupoBaHue MO YacCTSM.

IIpakTuueckoe 3anaTue Ne 44. BoiuucieHue onpeaeJeHHbIX HHTErPaJIoB.
Teopema HproTona—Jleiibnuia

IIpakTuyeckoe 3ansitue Ne 45. [[puMeHeHne UHTErpajia K BIYUCICHHUIO (U-
3UYECKUX BEJIMYMH U TJIOMIAJCH.

PA3JIEJI 3. TEOMETPUA
TEMA 3.1. IPAMBIE U IIJIOCKOCTHU B ITPOCTPAHCTBE*

3.1.1 B3aumHoe pacmnoJio:keHHe JABYX NPSMbIX B npoctpanctBe. [lapai-
JIETBHOCTh NPSIMOUM M IIOCKOCTH. [lapamnensHocTh mtockocter. Ilepnenaukyisip-
HOCTb MPSIMOU U ITIOCKOCTH. [leprneHauKyIisip 1 HaKJIOHHAs. YTOJI MEXAY MPSIMOU U
IJIOCKOCTBIO. JIByrpaHHBIN yToJl. YTOJ MEXAY IUIOCKOCTAMU. [leprneHanKynsipHOCTb
JBYX TUIOCKOCTEHN.

IIpakTuueckoe 3ansaTue Ne 46. BzanmHoe pacnoJioxkeHue NPpsIMbIX U IJ10C-
KocTei. [I[pu3HaKy B3aMMHOTO PacIIOIOKEHUS NPAMBIX. YTOI MEXKAY NPAMBIMH.
[lepneHAUKYJISIp ¥ HAKJIOHHAS K MJIOCKOCTH. YTOJ MEXAY NpsIMOM U MIIOCKOCTHIO

IIpakTnueckoe 3anaTue Ne 47. Teopembl 0 B3aHMHOM PacCHOJI0KCHUH
NPSAMOM M IJIOCKOCTH. TeopeMa 0 TpeX MEPIEHAUKYIAPax

3.1.2 T'eomeTpuyeckne nNpeodpa3oBaHus MPOCTPAHCTBA: MAPAJUICIbHBIN T1e-
PEHOC, CHMMETPHSI OTHOCUTEIIBHO TIOCKOCTH.

IpakTnueckoe 3anaTue Ne 48. [Ipu3Haku U cBOWCTBA MapajUICIbHbBIX U IEp-
NEHIUKYJSIPHBIX INIOCKOCTEN.

IpakTuueckoe 3ansitue Ne 49, PaccrosiHMe OT TOYKH 0 NMJIOCKOCTH, OT
NPSAMOM /10 INIOCKOCTH. PaccTrosiHne Mexnay IUTOCKOCTSIMHU, MEXKIY CKpEIIMBAIO-
HIAMUCS TIPSIMBIMH, MEXAY TPOU3BOJIbHBIMU (PUTYpaMHU B MIPOCTPAHCTBE

3.1.3 IapayesibHOE NPOEKTHPOBAHME U €0 CBoiicTBa. B3anMHoe pacrono-
xeHue. M300pakeHne npocTpaHCTBEHHBIX QUTYP.

IIpakTuueckoe 3ansaTue Ne 50. [TapamienbsHoe TPOESKTUPOBAHUE U €0 CBOM-
CTBA.



3.1.4 IInowaos opmozonanvhoii npoexyuu.
Ilpakmuueckoe 3anamue Ne 51. Teopema o nrowaou opmo20HaIbHOU NPOEK-
Yuu MHO20Y201bHUKA.

TEMA 3.2. MHOT'OI'PAHHUKH

3.2.1 BeinykJjible MHOTOrpaHHUKHU. Bepiunel, pedpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHOrorpanssie yribel Teopema Jidsepa.

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

3.2.3 Mapaanenenunen. Kyo. llmpamuna. [IpaBunbnas nupamuaa. YcedeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B apajuiesIenuIeie, B IpU3Me U Mu-
pamujie. CeueHus KyOa, MIPU3MBbI U TUPAMUJIBL.

3.2.4 TlpeacraBjieHHe 0 MPAaBWJIBLHBIX MHOTOIPaHHMKAX (TeTpa’ipe, Kyoe,
OKTa’/Ipe, N0JEKA3IPE U UKOCAIPE).

IIpakTnueckoe 3ansitue Ne 52. Pa3znuuHble BUAbI MHOTOTpaHHUKOB. WX
U300paKEeHMUS.

IpakTnueckoe 3anarue Ne 53. CeueHusi, pa3BepTKU MHOTOTPAHHHUKOB.

TEMA 3.3. TEJIA U TIOBEPXHOCTH BPAIIIEHUSA
3.3.1 Huaunap u KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BbICOTA, OOKOBas
IOBEPXHOCTh, 0Opasyromas, pa3sepTka. OceBble CEUECHUS U CEUCHMUs, TapajlIeIbHbIC
OCHOBAHHIO.
3.3.2 lllap u cdepa, ux ceuenne. KacareibHas miockocTs Kk cepe.
IIpakTuueckoe 3ansitue Ne 54. Ilinomaas nosepxHocTu. Cummerpust Te
BpallleHUsl 1 MHOTOTPAaHHMKOB. BUbl CHMMETpHUIA B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUU*

3.4.1 Oobem u ero usmepenue. MurerpanbHas popmyna oobema. Dopmyibl
o0BbeMa Ky0a, MPSIMOYTOJIBHOTO TapalijIeNIeUIe 1, TPU3MBbI, [IMJIUHIPA.

3.4.2 ®opmyJibl 00beMa MUPAMHABI U KOHYCA.

3.4.3 ®opMyJibl ILUIOIIAIU MIOBEPXHOCTEH MUJIMHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa mapa u NJIomAaaAu chepsbi.

IpakTnueckoe 3ansaTue Ne 55. Brruncnenue miomazaeit 1 00beMoB.

3.4.5 Tlogo6ue Tej1i. OTHOMIEHNE MJIOIIAAEH MOBEPXHOCTEN U 00bEMOB 1O~
JTOOHBIX TeJI.

TEMA 3.5. KOOPJIUHATBI U BEKTOPBI

3.5.1 lIpsimoyroJibHas (IE€KApTOBA) CHCTEMAa KOOPIAMHAT B NMPOCTPAHCTBE.
dopmysia pacCTOSHUSI MEXAY ABYMS TOYKAMH. YPaBHEHUSI Cephl, IIOCKOCTH U
MPSIMOM.

3.5.2 BekTopbl. Moayns BekTopa. PaBeHcTBO BekTOpoB. ClioKeHHE BEKTOPOB.
YMHOXKEHHE BEKTOpPA HA YKCIIO. Pa3nokeHne BEKTOpa Mo HAPaBICHUAM. YTOI MEX-
JIy IByMSI BEKTOPaMHU.

3.5.3 Ilpoexknus BexkTopa Ha och. Koopaunatel Bektopa. CkajsipHoe mpo-
U3BeJeHUE BEKTOPOB.



3.5.4 YpaBHeHHe OKPY:KHOCTH, c(epbl, IIOCKOCTH. PaccTrosiHue Mexay
TOYKaMHU.
3.5.5 BekTopHOe ypaBHeHHe NMPSIMO M MJIOCKOCTH.

IIpakTnuyeckoe 3ansitue Ne 56. BekTopbl. YpaBHeHHE OKPYKHOCTH, CQEpHl,
I0CcKOCTH. Paccrosinue Mexay Toukamu. [J{eMCTBUSI ¢ BEKTOPaMHU, 3aJJaHHbIMHU KO-

opauHaTramMu. CkalsipHOE MPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHUE MPSIMOU U
m10cKocTH. Vcronp30BaHrEe BEKTOPOB MPU J1I0KA3aTEIbCTBE TEOPEM CTEPEOMETPUHU.

3.5.6 Ucnonb30BaHue KOOPAUHAT U BEKTOPOB NPH pellieHHH MaTeMaTu4e-
CKHX U NPHUKJIATHBIX 32/1a4.

JIJisi BHEAyIUTOPHBIX 3aHATUM CTYyACHTaM Hapsay C PEIICHUEM 3a/1ad U Bbl-
MOJTHEHUEM MPAKTHYECKUX 3aJaHUN MOKHO MPEMJIOKUTHh TEMbI UCCIEI0BATEIBCKUX
U pedepaTuBHBIX PabOT, B KOTOPHIX BMECTO CEPHUM OTICIBbHBIX MEJIKUX 3a7a4 U
YIPKHEHUI MpeJIaraloTcsi CI0KETHBIE 33JIaHus, TPEOYIOIINE NTUTEIHHOM padOThI B
paMKax OJHOM MaTeMaTU4eCKOW CUTyallud. DTH T€Mbl MOTYT ObITh KaK MHJIUBHUIY-
aJbHBIMU 3aJJaHUSMH, TaK U TPYHIOBBIMU JIJII COBMECTHOTO BBITIOJTHEHUS UCCIE0-
BaHMUS.

INPUMEPHBIE TEMbI PE®@EPATOB (IOKJIALOB),
NHANBUAYAJIBHBIX ITPOEKTOB

HenpepsiBHBIE ApOOH.
[IprumeHeHne CII0KHBIX IPOLIEHTOB B JKOHOMUYECKUX pacyeTax.
[TapaiutesibHOE TPOEKTUPOBAHHUE.
CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATHUCTHUKE.
BekTopHoe 3a1aHue NpsAMBbIX U IJIOCKOCTEN B POCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOoJIeOaHuH.
['paduueckoe penieHne ypaBHEHUN U HEPABEHCTB.
[IpaBunbHbBIE ¥ TONYNIPABUIIBHBIE MHOTOTPAHHUKH.
Konunueckue ceueHus U MX IPUMEHEHUE B TEXHUKE.
0. Tonstue nuddepeHmnmana u ero NPUIOKECHHUS.
1. CxeMbl TOBTOPHBIX UCTIBITAHUM bepHyIuu.
2. HccnenoBanue ypaBHEHUN U HEPABEHCTB C MMapaMeTPOM.

R BO©ONOOR~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) 348
B TOM 4YHCJI€ B )OpME MPAKTUICCKON MTOATOTOBKH 100
Oo6s13aTesibHAsI ayAUTOPHAs ydyeOHAasi HATPy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIINHU 122

MIPaKTUYECKHUE 3aHITUS 112
CamocrosiTesibHas padoTa o0yuaroierocs (Bcero) 114
Ilpomeosrcymounas ammecmayus 6 popme ougpepenyuposannozo 3auema, K3aMeHa

2.2. TemaTu4eckuii mjiaH o01eo0pa3oBaTe/ibHON YUeOHO JUCIIUNINHBI

OV 1.03 MaTtemaTuKka
Make KosmyecTBO ayANTOPHBIX YaCOB
| Ca- B T.4. B
yue0. o
Ne H MOCT. dopme Teope- IIpakTuuy.
auMeHOBaHHUe Harpy3-
TEeM pa6ora | Bce- | npakrn- THY. (ceMunap-
pa3/iesioB M TeM Ka .
bl cTyi-Ta CTydeH- | TO0 YeCKOil o0yue- CKHe) 3aH1-
y Ta (4ac) noaro- HHUE THSA
("IaC) TOBKH
Beenenue 2 - 2 2 -
Paznenl. Auredpa 184 60 124 48 60 64
11 Pa3zButue moHATHS O 21 11 10 5 4
qrcie
12 Kopuu, crenenn u 35 7 o8 10 18
Jorapu@msl
13 | OcnoeL  TpHIOHO- | 4 11 30 30 16 14
METPUHU
14 | DyHKumH, MX CBOH- | g 7 18 18 8 10
CTBa U TpauKu
15 VYpaBHeHUsI U Hepa- 22 8 14 8 6
BEHCTBA
KomOunaropuka,
1.6 | craTuctuka u Teopus 40 16 24 12 12
BEPOSATHOCTEM
Paznen 2. Hauvana
MaTeMaTH4YeCKOro 57 15 42 20 16 26
aHaJu3a
21 ITocnenoBaTensHO- 14 4 10 4 5
CTH
pp | !lpomspommai w ee| 4 20 20 10 10
pUMEHEHHE




[lepooOpa3znass u

2.3 19 7 12 2 10
UHTErpal
Paspen 3. Teomer-| 3 39 | 64 32 42 22
pusi

31 | lIpAMbIe M muIOCKO- | og 8 20 20 8 12
CTH B IPOCTPAHCTBE

3.2 MHOTOrpaHHUKH 24 12 12 8 4

33 Tena n nmoBepxHOCTH 10 4 6 4 2
BpalCHUS

34 |Vbvepenmi B reo-| g 4 12 12 10 2
METPUU

35 KoopauHatel 1 Bek- 97 11 14 12 5
TOPBI
HuddepennmpoBan- 5 5
HBIN 3a4€T

Hroro 348 114 234 100 122 112




2.2. XapaKkTepucTUKA OCHOBHBIX BU0B Y4eOHOI 1eATeJIbHOCTH CTY/IEHTOB

Ne
n/n

Conep:xanue o0yueHust

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

1.

Beenenue

O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTUYECKOU Haes-
TeNbHOCTH. O3HAKOMIICHHE C LENISIMH | 3a/1a4aMH U3Y4eHHs Ma-
TEMaTUKU IpU 0cBoeHMHU cnenuanbHoctei CI110

AJITEBPA

Pa3Burtue
YHUCIIe

IIOHATHA (¢}

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

Haxoxxnenue npuOinKeHHbIX 3HaU€HUI BEJMYMH M IOTPELIHO-
CTel BBIUUCIICHUH (aOCOMIOTHONW M OTHOCUTENHHOMN); CPaBHEHUE
YHCIIOBBIX BBIPAKEHUI.

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

KopHnu,
pudmbI

CTCICHH, JIOTa-

O3HaKOMJICHHE C TIOHATHEM KOpHS N-i CTENEeHH, CBOWCTBAMHU
pasivKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.

@opMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEN. BhI-
YHCJIEHUE U CPAaBHEHUE KOPHEH, BBIIIOJIHEHNUE NIPUKUIKU 3HAYe-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpaKe-
HUH, coAepkKalluX paauKalbl.

BrimonHenue pacueToB 1o (GopmyiaM, CoAepKalluM pauKabl,
OCYILECTBIISA1 HEOOXOIMMBIE MTOACTAHOBKH U IPeoOpa3oBaHMUsL.
Omnpenenenre paBHOCUJIBHOCTU BBIPaKEHUM € paaukainamu. Pe-
LICHUE UPPALMOHAIBHBIX YPABHCHUMN.

O3HaKOMJIEHHE C TIOHATHEM CTENEHU C JCHCTBUTEIbHBIM MOKa-
3aTeleM.

HaxoxneHue 3Haue€HUM CTENEHM, UCIIONb3Yys NPU HEOOXOIUMO-
CTU UHCTPYMEHTAJIbHBIE CPELICTBA.

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

@opMyJIMpOBaHHE CBOWCTB CTENEHEN. Brluncienue creneHen ¢
palMOHAIBHBIM I10KA3aTEIIEM, BBIIIOIHECHUE NIPUKUIKU 3HAYCHUS
CTEIEHU, CPAaBHEHUE CTEIICHEH.

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

O3HakoMJIEHHE C NMPUMEHEHUEM KOpPHEH M CTENEHEH NpU BHI-
YUCJICHUM CPEJHUX, NEICHUM OTPE3Ka B «30JOTOM CEYEHU).
Pemenre npukiagHeIX 3a/1a4 Ha CJIIOXKHBIE POIEHTHI.

[IpeobpazoBanue anred-
PanyEeCKUX BBIPAKECHUI

Beinonnenue npeobpa3zoBaHuil BBIpaXKEHUH, MpUMeHEeHHe (Hop-
MyJI, CBSI3aHHBIX CO CBOWCTBAaMH CTETIEHEW H JIOTapru(MOB.
Onpenenenue 06JacTU IOMYCTUMBIX 3HAYeHHMH Jorapupmuye-
CKOT0 BEIpakKeHUs1. Pemenne norapuMudeckux ypaBHEHUH

OCHOBbBI TPUTTOHOMETPHUU

OCHOBHBIE TOHATUSA

N3yuenne paanaHHOTO METOJA U3MEPEHHs YIVIOB BPAILCHHUS U
UX CBSI3U C rpagycHoi mepoi. M3o0paskeHue yTriioB BpalieHHs
Ha OKPY)KHOCTH, COOTHECEHHE BEIIMYMHBI yIJia C €r0 pacrojo-
skeHueM. GopmynupoBaHue ONPENEIECHUN TPUTOHOMETPUYECKUX
(GyHKUIUH U yIJIOB TOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHO-
r'0 TPEYroJbHHUKA U O0BSICHEHUE UX B3aMMOCBSI3U




OCHOBHBIE TPUTOHOMET-
pUYECKUE TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUUYECKUX TOXKIECTB JIS
BBIUMCJICHHS 3HAUYEHUW TPUTOHOMETPUUECKUX (YHKIHHA MO Of-
HOU U3 HUX

[IpeoOpazoBanuss  mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKCHUMN

W3yueHne OCHOBHBIX ()OPMYJT TPUTOHOMETPUHU: (POPMYIBI CIIO-
KEHUS, yJBOCHHSA, NMPEoOpa3oBaHHUsS CYMMBI TPUTOHOMETpUYE-
CKuUX (YHKUUH B TPOM3BENEHUE U MPOU3BEACHUS B CyMMYy U
NPUMEHEHHE NIPU BBIYUCICHUH 3HAYEHUSI TPUTOHOMETPHYECKOTO
BBIPQ)KEHUS U YIIPOIICHHUS €TO0.

O3HakOMJIEHHE CO CBOMCTBAaMM CHMMETPHHM TOYEK Ha EAMHUY-
HOW OKPY)KHOCTH W NPUMEHEHHE WX JUIs BbIBOJA (HOpMYJ HpH-
BE/ICHUS

[Ipocreiimme  TPUTOHO-
METPUYECKHE YpPaBHEHUS
U HEPaBEHCTBA

Pemenue mo ¢opmynaM U TPUTOHOMETPUYECKOMY KPYTy MpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeHeHne OOIIMX METOJOB PELICHHS ypaBHEHMI (TpUBee-
HUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOXKEHHUS HAa MHO-
JKUTEJIN, 3aMEHbI IEPEMEHHON) MpU pEelIeHUH TPUTOHOMETpUYEe-
CKMX YpaBHEHHH. YMEHHE OTMEuYaTb Ha KpYyre pELIeHUs Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakOMJICHHE C TOHSITHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
GyHKIMIA.

W3ydeHue onpeneneHuil apKkCuHyca, apKKOCHHYCa, apKTaHTeHca
gyrcna, (HOpMYIHpOBaHHE WX, H300pakKeHWE HA CIUHUIHOU
OKPYXKHOCTH, IPUMEHEHHE MPU PEIICHUH YPaBHEHUN

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

10.

Ilonatne o
yHK-

OyHKIUY.
HENPEPBIBHOCTH
LUHU

O3HakoMJICHHE C TOHITHEM MEPEMEHHOH, MpUMepaMu 3aBUCH-
MOCTEHN MEXIY IEPEMEHHBIMHU.

O3HakoMJIeHHE C TMOHATHEM rpaduka, OmpeaeieHue MpUuHaI-
JEKHOCTH TOUKHU rpaduky pynkuuu. Onpenenenue no popmysne
npocTeliiel 3aBUCUMOCTH, BUAa ee rpaduka. BwipaxkeHue mno
dbopmysie 0THOM IEpEeMEHHO uepes Ipyrue.

O3HakomiieHHE ¢ ompejeneHneM (GyHKIUU, (OpMYJIHpPOBAHUE
ero. Haxoxxnenue obnactu ompeneneHus U 00JIacTH 3HAYCHHM

byHKIIMHN

11.

CaoiicTBa GyHKIUY.
I'paduueckas uHTEpIIpE-
tauus. I[lpumepsl ¢yHK-
LIMOHAJILHBIX 3aBUCUMO-
CTE€l B pEAIBHBIX IIPO-
1eccax U sIBJICHUSX

O3HakoMJIeHHE ¢ MpUMepaMu (PYHKIMOHAJIBHBIX 3aBUCHUMOCTEH
B PEAIBHBIX IPOLECCAX U3 CMEKHBIX JUCIUIUINH.
O3HaKoOMJIEHHE C J1I0Ka3aTeIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOHN M KBajpaTUYHON (YHKLMH, IPOBEIECHUE HC-
CJIEIOBaHMS JIMHEWHOW, KYCOUYHO-IMHEWHOU, APOOHO-TUHEHHOMN
U KBaJIpaTUYHON (YHKLUH, mocTpoeHue ux rpagpukos. [Toctpo-
eHue u yreHue rpaduxos pynkuuid. Mccnenopanue ¢pyHKInU.
CocrapneHue BUA0B (GYHKIMNA MO JAHHOMY YCJIOBHIO, pellleHUe
3aJa4 Ha DKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuuu

12.

OO6paTHble QyHKIIUU

Wzyuenne nouwamus obpammuoiu ynkyuu, onpeoeieHue 8uoa u
nocmpoerue epaguxa oopamuol yHKyuu, Haxodxicoenue ee 00-
aacmu  onpedeieHusi u obaacmu 3Hadenuu. llpuMeHeHUE
CBOWCTB ()YHKIIMI NPH MCCIICOBAHUU YPaBHCHUN W PEIICHUU
3a71a4 Ha AIKCTpeMyM. O3HAKOMJICHHE C TOHSTHEM CIIOXKHOM

byHKIIMN

13.

Crenennsie, MoKasa-
TeNbHbIE, JIoTapudmude-
CKHE€ U TPUTOHOMETpHUYE-
ckue ¢ynknun. OOpar-
HbIE  TPUTOHOMETpHYE-

Bbruucnenue 3HaueHUl (QYHKIMHA 10 3HAYEHUIO apryMeHTa.
Omnpenenenne MoOJI0KEHUSI TOUYKU HA rpauke Mo ee KoopuHa-
Tam ¥ Ha00OPOT.

Hcnons3oBanne CBOMCTB (PYHKITUH 711 CpaBHEHMsI 3HAUYCHUN
CTeTeHel U Jorapu@mos.




ckue pyHKIMU

[TocTpoenue rpadMKoB CTENEHHBIX H JIOTApUPMUISCKUX (PYHK-
1uil. Pemenne mokaszarenbHbIX U JOrapu(MUUECKUX ypaBHEHUH
Y HEPABEHCTB 110 U3BECTHBIM JITOPUTMaM.

O3HaKOMJIEHME C TIOHATUEM HENPEPBIBHONW IEPUOJUYECKON
¢byHkuuu, GopMyaupoBaHHe CBOWCTB CHHYCa U KOCHUHYCA, IO-
CTpOEHHUE UX IpaUKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHMUYECKUX KOJICOAHUH U MpHU-
MepaMH TApPMOHHUYECKUX KOJIeOaHM JUIs OMMCAHUs TPOLIECCOB B
¢duzuke u Apyrux odnacrax 3HaHuA. O3HAKOMJICHHE C IOHATUEM
paspbIBHOM  mepuoauueckoi  (QyHKIHH, (HOPMYIHPOBAHUE
CBOMWCTB TaHI'€HCA M KOTAaHI€HCa, IIOCTPOCHUE UX TPa(UKOB.
[TpumeHenne cBOWCTB (HYHKUMU I CpaBHEHHS 3HAUYCHHHA TPH-
TOHOMETPUYECKUX (DYHKLUH, pEleHUs TPUIOHOMETPUUYECKUX
YPaBHEHUM.

Ilocmpoenue zpaghuxkoé obpamuvlx  MPUSOHOMEMPUUECKUX
@ynxyuii u onpedeneHue no 2paghuKkam ux ceoOUCMS.
Beinonnenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

14.

ITocnepoBaTenbHOCTH

O3HaKOMJICHHE C TIOHATHUEM YMCIOBOW IIOCIIENOBATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.
Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHOCHu.
O3HaKOMJIEHHE C BBIYHUCIICHUEM CYMMBI 0ECKOHEUHOI'0 YHCIIO0-
BOI'O pPsiJia Ha MPUMEPE BBIUUCIECHUS CYyMMbl OECKOHEUHO YOBbI-
BAIOIIEW N€OMETPUYECKON IPOTPECCUMN.

Pemenue 3a1a4 Ha npuMeHeHUe GOPMYJIbI CyMMbl OECKOHEYHO
yObIBaIOIIEH r€OMETPUUECKON TPOrPECCUU

15.

[IpousBonHas u ee mpu-
MEHEHHE

O3HaKOMJICHHE C TOHATHEM IIPOU3BOIHOMN.

N3yuenue u GpopMynrpoBaHne €€ MEXaHUYECKOTO U T€OMETPH-
YECKOT0 CMBICIIA, U3YYEHHE aITOPUTMa BBIUYMCIEHUS MPOU3BOJ-
HOHM HA IIPUMEPE BBIYMCICHUS] MTHOBEHHON CKOPOCTH M yTIJIOBO-
ro ko3¢ uiueHTa KacaTeaIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHON B 00IIIEM BHJIE.
YcBoenune mnpaBui aupdepeHIupoBaHns, TaOIUIBl MPOU3BO/-
HBIX 3JIEMEHTApHBIX (YHKIMH, NpuMeHeHue it quddepeHiu-
poBaHUs PYHKIUI, COCTABIEHUS YPABHEHUS KacaTelbHOM.
W3ydeHne TeopeM O CBSI3U CBOWCTB (DYHKIMU U IPOU3BOJHOM,
(bopMynHpOBKa UX.

[IpoBeneHne ¢ MOMOLIBIO IPOU3BOJHOW HCCIIEOBaHUS (PYHK-
1IUH, 33JJaHHOMN (hOpMyIIOH.

VYcraHoBiieHHE CBSA3M CBOMCTB (DYHKIIMM M MPOM3BOJHON MO UX
rpapukam.

IIpuMeHeHne NpOU3BOIHOM JUIs PELICHUS 33/1a4 HAa HAXO0XKJICHHE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHUSI M Ha HaXOXXJEHHUE JKC-

TpeMyMa

16.

IlepBooOpazHass U MHTe-
rpain

O3HakoMJIEHHE C TIOHATHEM HHTErpaia 1 nepBooOpa3Hoi.
W3ydyenue mnpaBuiia BBIYUCIEHUS NEPBOOOpPa3HON U TeopeMbl
Hprotona— Jleiibuuna.

Pemenne 3aauy Ha CBSI3b MEepBOOOpa3HOW M €€ MPOU3BOJHOM,
BBIYHUCIICHHE NIEPBOOOPA3HO I JTaHHOM (QYHKIIMH.

Pemenue 3amay Ha NpUMEHEHHME WHTErpana JUisl BBIYUCIECHUS
(bU3MUECKUX BETMYUH U TUIONIAAeH

YPABHEHUA U HEPABEHCTBA

17.

YpaBHEHUST W CHUCTEMBI
YpaBHEHUU

O3HakOMJIEHHE C MPOCTEUIINMU CBEIECHUSIMH O KOpPHSX anreo-
pandeCcKUX YpaBHEHUH, MOHATUIMU UCCIEAOBAaHUS YPAaBHEHUN U




HepaBenctBa u cucteMsl
HCPABCHCTB C ABYMSA IIC-
pEMEHHBIMU

CHUCTEM ypaBHEHHI.

W3yuyeHnue TeOpuu paBHOCHUIIBHOCTH YPABHEHUN U €€ NPUMEHE-
Hus. [loBTOpeHue 3amucu penieHusl CTaHAAPTHBIX YPABHEHMH,
IIPUEMOB IPeOOpa30BaHMsI YPAaBHEHMM Il CBEAECHUS K CTaH-
JApTHOMY YPaBHEHHUIO.

Pemenue pauuoHanbHbIX, UPPALMOHAIBHBIX, [T0OKA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue CBOWCTB U TpadUKOB (YHKIMN Ui pEIICHUs
ypaBHeHUH. [I0BTOpeHNE OCHOBHBIX NIPUEMOB PEIICHUS CUCTEM.
Pemenne ypaBHeHUH ¢ IPUMEHEHUEM BCEX IIPUEMOB (pa3iioxe-
HUS Ha MHOXXHTEIM, BBEACHHUS HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, Tpa)u4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHUH ¢ NPUMEHEHHEM DPA3JIMYHBIX CIIO-
cO0O0B.

O3HakomJIeHHE ¢ OOLIMMM BONPOCAMH PELICHHs] HEPaBEHCTB U
UCTIOJIb30BaHUE CBOWCTB W TrpaMKoB (DYHKIHMHA TMPU pELIICHUN
HEPABEHCTB.

Pemennie HepaBEHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHHEM
pas3IMYHbIX CLIOCOOOB.

[IpuMeHeHre MaTeMaTUYECKUX METOJIOB JJIsl PEIIEHUs CO/lepKa-
TEJIbHBIX 33/1a4 U3 Pa3IMyHbIX 00JacTell HayKu U NpakTUku. MH-
TEPIPETUPOBAHNUE PE3YJIBTATOB C YYETOM PEaJbHBIX OrpaHUYe-
HUI

3JEMEHTHbI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U CTATUCTUKH

18.

OCHOBHEBIE
KOMOWHATOPHUKH

IIOHATHUA

W3yuenue npaBuiia KOMOMHATOPUKHM U NPUMEHEHHE MPH pellie-
HUU KOMOMHATOPHBIX 3aj1au.

Pemenne KOMOMHATOPHBIX 3aJja4 METOJIOM Iepebdopa U 1o mpa-
BUJIy YMHOXEHHUSI.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUSIMH,
COUYETaHUSIMH, IIepecTaHOBKaMU U (HOpMyJIaMHu JIJIsl UX BbIUUCIIE-
Hus. OObsACHEHME W TNpHUMeHeHHe (HOpMyT JUIsl BBIUMCICHUS
pa3MeIIeHN, TepeCTaHOBOK M COUYETaHUM MPU PELLIEHUH 3aa4.
Osznakomiienue ¢ 6uHomoM HproToHa u TpeyronbHukom [lacka-
1. PenieHne npakTHUeCKHUX 3a7ad ¢ UCIHOJIb30BAHUEM IMOHITHH
U NpaBWJl KOMOMHATOPUKHU

19.

DneMeHThl TeOpUu BEpPO-
ATHOCTEH

N3yueHne KIacCUYECKOro ONpeNeNCHUs BEPOSTHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenue nmpuMepoB BBIUUCICHUSI BEPOSATHOCTEN. Penenune
3aJla4 Ha BBIUMCIICHHE BEPOSITHOCTEH COOBITHI

20.

[IpencraBnenue JaHHBIX
(Tabnuipl, AMArpaMMBI,

rpaduKm)

O3HakOMJIEHUE C IPEICTABICHHEM UYHCIOBBIX JAHHBIX M MX Xa-
PaKTEpUCTUKAMU.

Pemenne nmpakTHueckux 3ajad Ha OOpabOTKY YMCIOBBIX JaH-
HBIX, BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

21.

IIpsimMble M MJIIOCKOCTH B
MIPOCTPAHCTBE

@opMyIMpOBKa U IPUBEIACHUE JOKA3aTeNIbCTB IIPU3HAKOB B3a-
MMHOI'O PacHoJIOKEHUS NMPSAMBIX U IIIOCKOCTEN. Pacno3HaBaHue
Ha 4epTEKaX U MOJEISX Pa3IUYHBIX CIy4aeB B3aUMHOI'O pacIo-
JIO)KEHHSI TPSAMBIX M IUIOCKOCTEHW, apryMEHTHUPOBAHHE CBOMX
CYXKIECHUM.

@opMyJIMpOBAaHHE ONPEEICHUM, MPU3HAKOB U CBOWCTB Iapaj-
JIENbHBIX U MEPIEHIUKYIISPHBIX IUNIOCKOCTEH, IBYIPAHHBIX U JIU-
HEWHBIX YTJIOB.

BellloNIHEHUE TTOCTPOEHUS YIVIOB MEXAY INPSMBIMU, NPAMOU U
IUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMU IO ONMCAHMIO M PAclO3Ha-




BaHUE UX HA MOJEIX.

IIpuMeHeHre NPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IMPSAMBIX H
IUIOCKOCTEH MPHU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJEIAX
NEPIEHIUKYIJIIPOB U HAKIOHHBIX K IIJIOCKOCTH, MPSIMBIX, Napa-
JIETIbHBIX IIJIOCKOCTEH, YIVIOB MEXAY HPSIMOM U IUIOCKOCTBIO U
000CHOBaHKE MIOCTPOCHUS.

Pemenne 3amay Ha BBIUMCICHUE T'€OMETPUYECKUX BEIMYMH.
OnucelBaHME PACCTOSIHUS OT TOYKHU [0 IJIOCKOCTH, OT HMPSIMOU
JI0 IIJIOCKOCTH, MEXKIY IIOCKOCTSIMH, MEKIY CKPEIUBAIOIIMMU-
Csl MPSIMBIMH, MEXIY IPOU3BOJBHBIMU (PUIypaMH B MPOCTPaH-
CTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PaccTo-
SAHUAX (TEOPEM CYILLECTBOBaHMs, CBOMCTBA).

N300pakeHre Ha yepTexax U MOJAEISIX PacCTOSIHUS M 0OOCHO-
BaHUE CBOUX CYXkJeHul. OnpezeneHue U BbIYUCICHUE PaccTos-
HUil B npoctpaHcTBe. [IpuMenenue ¢opmyn U TeopeM IUIaHU-
METPHUH JJIs PELICHUS 3a/a4.

O3HaKOMJIEHHE C MOHATHEM IApPAJJIEIIBHOIO IPOEKTUPOBAHMS U
ero cpoiicrBamu. Qopmynuposanue meopemvl 0 NIOWAOU OPmMo-
2OHANLHOU NPOEKYUU MHO20)20IbHUKA.

[Tpumenenue Teopuu Juis 0OOCHOBAHUS NOCTPOECHUN M BBIYHC-
JICHUH.

ApPryMEHTHUpOBAaHUE CBOMX CYXKICHHH O B3aMMHOM pPAacIioyoxke-
HUM IPOCTPAHCTBEHHBIX (pUryp

22.

MHororpanHuku

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

N300paxeHre MHOTOIPAaHHUKOB U BBIIIOJIHEHUE TTOCTPOEHHUS Ha
U300paKeHUSIX U MOJIENSIX MHOTOI'PaHHHKOB.

Bbruncnenue JTMHEHHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTYpaUIX, apryMEHTUPOBAHHE CBOUX CY)KICHUH.
XapakTepucTuka U HU300paKeHUE CEYEeHMs], pa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOMIA/IEH TTIOBEPXHOCTEN.

[Toctpoenue nmpocTelmux ceyeHuil Kyda, MpU3Mbl, TUPAMMIIBI.
[TpumeHeHue GakToB U CBEICHUM U3 IUIAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, POpMY-
JMPOBAHUE OINPENEIECHUN U CBONCTB. XapaKTEpUCTUKA CUMMET-
pHUH TeJ BpalllEHUs! 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a/1a4.
Hcnonp3oBanne MpUOOPETEHHBIX 3HAHUM N7 MCCIEIOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBINOJHEHHE PH-
CYHKOB I10 YCJIOBHSIM 3a/1a4

23.

Tenra w nOBEpPXHOCTH
BpalllCHUS

O3HakoMJIEeHHE C BUJAMU TeJ BpalleHus, GOopMyJInpoOBaHUE HX
ONPENEIIEHUN U CBOMCTB.

®opMyIHpOBAaHUE TEOPEM O CEUEHUHU Ilapa IJIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJ BpalleHHs], UX Pa3BEPTKH,
CEYEHHS.

Pemenne 3amad Ha MOCTPOEHHE CEUYEHUM, BBIUMCIEHHE JUIMH,
paccTosiHuM, yrioB, miomaneil. IIpoBeneHne noka3aTeNbHbBIX
pacCyXICHUU IIPY PEILIECHUN 3aad.

IIpuMeHeHnEe CBOMCTB CUMMETPUHU IIPU PELICHUH 3a1a4 Ha Tena
BpAaIlEHHs], KOMOMHAIIMIO TEJL.




N300paxeHre OCHOBHBIX KPYIJIBIX TET U BBIOJHEHUE PUCYHKA
10 YCJIOBUIO 33/1a4u

24.

W3mepenus B reomeTpun

O3HaKOMJIEHHE C MOHATUAMU ILUIOIMIAAM U 00beMa, aKCUOMaMHU U
CBOMCTBaMH.

Pemenue 3ama4y Ha BBIYMCIICHHE IUIOMIANEH IIOCKUX (UTYp C
IPUMEHEHHEM COOTBETCTBYIOUIMX (OpMYN U (AKTOB M3 IIAHH-
MeTpuu. M3ydeHne TeopemM O BBIYHCICHHH 00BEMOB MPOCTPaH-
CTBEHHBIX TeJ, peIIeHHE 33/1a4 Ha IpUMEHEeHne (popMyI1 BbIUKC-
neHus o0beMoB. MzydeHue Gopmys sl BRIYUCICHHS TUTOMIAACH
HOBerHOCTeﬁ MHOFOI‘paHHI/IKOB U TCJI BpaH_[eHI/ISI.
O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHS TUIOLIA/IA TOBEPXHOCTH
cdepsl. Pemenue 3amay Ha BBIYHCICHUE IIIOMAACH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

25.

Koopaunats! 1 BEKTOpBI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. V3yueHue nekapToBOi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE I10 3aJaHHBIM
KOOPJHMHATAM TOYEK U INIOCKOCTEM, HaX0XKJIEHNE KOOPAUHAT TO-
YeK.

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

N3yyenue CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWI PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPAaBWJI HAXOXKACHHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, NMPABUI JEHCTBUHN C BEKTO-
pami, 3alaHHBIMA KOOpJUHATaAMH.

IIpuMeHeHne TeOpuH IIPHU PELICHUH 3a1a4 Ha JEHCTBUS C BEKTO-
pamu. M3yueHue CKalsIpHOTO IIPOM3BENEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHUs NPSIMOM W IUIOCKOCTH. [IpuMeHeHue teopuu
IIPY PELICHUN 3a7a4 Ha JEHCTBUSA C BEKTOPaMHU, KOOPAMHATHBIN
METO/1, IPUMEHEHNUE BEKTOPOB JJIs1 BBIYMCIICHHS BEJINYUH YIJIOB
U paccrosiHui. O3HaKOMIIEHHE € JOKa3aTelbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACIOJIO0KEHUH MPSIMBIX U IJIOCKOCTEN
C UCIOJIb30BAaHUEM BEKTOPOB




3. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUE NPOI'PAMMbBI YYEBHOI
JUCIIUIIJIMHBI

OcBoeHue IPOrpPaMMBI yueOHOU JTUCLUIUIUHBI «MaremaTHKa»
pelycMaTpuBaeT HalIMYue y4eOHOro KaOMHETa, B KOTOPOM MMEETCS BO3MOYKHOCTb
IPOBOANUTDH yUEOHBIE 3aHATHUS.

OOopynoBanne KaOuHeTa MAaTeMAaTHKH, MAaTeMATHYECKHUX TUCIHUILINH,
CTATHCTUKHU U METOJAMKH MAaTEeMATHYECKOI0 Pa3BUTHA:

- pabodee MeCTO MpenoJaBaTelIs;

- pabouune mecTa 00y4JaroIHuXCs;

- y4e0HO-MEeTOINYECKast JINTEPATYPA;

- y4eOHBbIE TUIAKaThI 110 pa3/ieliaM MaTeMATHKHU;

- HNOPTPETHI MATEMATUKOB (18 miT.);

- JEMOHCTPALIMOHHBIA HA0OP r€OMETPUUECKHUX TEI;

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB,;

- KOMIIBIOTEP C MYJIbTUMENA TIPOCKTOPOM.

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

s cmyoenmos
1. Marematuka: anreOpa U Hayaja MaTeMaTHYECKOTO aHaju3a, TeOMETPHS.

AnreOpa u Hauana maTemaTudeckoro ananuza. 10-11 kmaccel: yueOHUK a1 00111e00-
pa3oBaTeNbHBIX OpraHu3aluii: 0a3oBbi W yrayoneHHbii ypoBuu / IIILA. Anumos,
FO.M. Komnsrun, M.B. TkaueB u ap. — 3-e¢ uzn. — M.: [Ipocsemenue, 2019. — 463 c.:
WL

2. Marematuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHUS.
I'eomerpust. 10-11 knaccel: yueOHUK 7151 00111€00pa30BaTENbHBIX OpraHu3aluii: Oa-
30BbIM U yriyonenHsiii ypoBHu / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomies u
ap. — 3-e uzn. — M.: [Ipoceemenue, 2019. — 255 c.: wir. — MI'Y-mkoure.

3. boromosios, H.B. IIpaktuueckue 3anaTtusi no marematuke. B 2 4. Yacte
1 : yue6. mocobue ms CIIO / H.B. boromonos. — 11-e u3a., nepepad. u mom. — M. :
FOpaiit, 2020. — 285 c. — Cepus : [Ipod. obpazoBanue.

4, boromonos, H.B. Ilpaktuueckue 3ansatusi no Marematuke. B 2 4. Yacth
2 : yue6. mocobue mnsa CIIO / H.B. boromonos. — 11-e uzn., nepepad. u gom. — M. :
FOpaiit, 2020. — 217 c. — Cepus : [Ipod. obpazoBanue.

/s npenooasamerneii
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 (marta obpamenus: 09.12.2020). — TekcT : 3JIEKTPOH-
HBIH.
6. bammvakos, M.W. Matematuka. [IpakTukyMm : yaeOHO-TIPAKTUIECKOE T10-
cooue / bammakoB M.U., DatnHa C.b. — Mocksa : KunoPyc, 2021. — 294 c. —



ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (mara obGpaienus:
09.12.2020). — TeKcCT : 3JACKTPOHHBIH.

7. [MumaueB, B. C. Marematuka : y4COHHK M MPAKTHKyM JIJI CPEIHErO
poeCCUOHATTEHOTO obpazoBanmsi /  B. C. Illumaues ; moa  peAaknuen
A. H. TuxonoBa. — 8-e¢ m31., nmepepad. u gon. — Mocksa : MzmarensctBo FOpaidt,
2020. — 447 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-13405-6.
— Tekct : AIEKTPOHHBIN /l OBbC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopamenus: 09.12.2020).

8. boromonos, H. B. Maremartuka. 3agauu ¢ perieHUsIMH B 2 4. : yueOHOE
rocobwue i cpeaHero npodeccronaaprHoro oopazopanus / H. B. boromoioB. — 2-¢
u31., uctp. u gon. — Mocksa : M3garensctBo FOpaiit, 2020. — 439 ¢. — (ITpodec-
cuoHasibHOE oOpaszoBanue). — ISBN 978-5-534-09108-3. — TekcT : 31eKTpOHHBIH //
OBC [Opaiit [caiit]. — URL: https://urait.ru/bcode/449007 (nata oOpaleHus:
09.12.2020).

Q. HNanunrep, B. A. Maremaruka: jgorapudmMuyeckue ypaBHEHUS U Hepa-
BCHCTBA : y4eOHOE IMOCOOMEe I CpeIHEro MpodecCHOHATBHOrO 00pa3zoBaHus /
B. A. lanunrep. — 2-e uza., ucnp. u jpomn. — MockBa : W3narensctBo FOpaiit,
2020. — 176 c. — (ITlpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-05316-6.
— Tekcr : AJIEKTPOHHBIN /! 9BbC Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/449055 (nata oopamenus: 09.12.2020).

10. Kopoes, FO.l. HaueprarenpHas reomerpus : ydaeOnuk / Kopoes FHO.H.
— Mockpa : KnoPyc, 2021. — 422 c¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (nmarta oOpamenus: 09.12.2020). — TeKcCT : 2JIEKTPOH-
HBIH.

11. KysmunoB, H.C. Hauepratensnas reometrpusi. Kpatkuii kypc : yueOHOe
noco6ue / KyBmmunos H.C. — Mocksa : KunoPyc, 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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	1.6.2 Формула бинома Ньютона. Свойства биноминальных коэффициентов. Треугольник Паскаля.
	Практическое занятие № 28. Формула бином Ньютона. Треугольник Паскаля.
	Практическое занятие № 29. Решение прикладных задач.
	1.6.3 Событие, вероятность события, сложение и умножение вероятностей.
	Практическое занятие № 30. Классическое определение вероятности, свойства вероятностей, теорема о сумме вероятностей.
	Практическое занятие № 31. Вычисление вероятностей. Прикладные задачи.
	1.6.4 Понятие о независимости событий. Дискретная случайная величина, закон ее распределения. Числовые характеристики дискретной случайной величины. Понятие о законе больших чисел.
	1.6.5 Представление данных (таблицы, диаграммы, графики). Генеральная совокупность, выборка, среднее арифметическое, медиана. Понятие о задачах математической статистики.
	1.6.6 Решение практических задач с применением вероятностных методов.
	Практическое занятие № 32. 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.
	Практическое занятие № 33. Числовая последовательность
	Практическое занятие № 34. Бесконечно убывающая геометрическая прогрессия.
	2.1.2 Понятие о пределе последовательности. Существование предела монотонной ограниченной последовательности.
	Практическое занятие № 35. 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.
	Практическое занятие № 36. Производная: механический и геометрический смысл производной.
	Практическое занятие № 37. Уравнение касательной в общем виде.
	Практическое занятие № 38. Правила и формулы дифференцирования.
	2.2.2 Применение производной к исследованию функций и построению графиков.
	Практическое занятие № 39 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.
	Практическое занятие № 40. 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.
	Практическое занятие № 41. Непосредственное интегрирование. Интеграл и первообразная
	Практическое занятие № 42. Интегрирование методом замены переменной.
	Практическое занятие № 43. Интегрирование по частям.
	Практическое занятие № 44. Вычисление определенных интегралов. Теорема Ньютона—Лейбница
	Практическое занятие № 45. 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...
	Практическое занятие № 46. Взаимное расположение прямых и плоскостей. Признаки взаимного расположения прямых. Угол между прямыми. Перпендикуляр и наклонная к плоскости. Угол между прямой и плоскостью
	Практическое занятие № 47. Теоремы о взаимном расположении прямой и плоскости. Теорема о трех перпендикулярах
	3.1.2 Геометрические преобразования пространства: параллельный перенос, симметрия относительно плоскости.
	Практическое занятие № 48. Признаки и свойства параллельных и перпендикулярных плоскостей.
	Практическое занятие № 49. 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.
	Практическое занятие № 50. Параллельное проектирование и его свойства.
	3.1.4 Площадь ортогональной проекции.
	Практическое занятие № 51. 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).
	Практическое занятие № 52. Различные виды многогранников. Их изображения.
	Практическое занятие № 53. 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.
	Практическое занятие № 54. 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.
	Практическое занятие № 55. Вычисление площадей и объемов.
	3.4.5 Подобие тел. Отношение площадей поверхностей и объемов подобных тел.
	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.
	3.5.4 Уравнение окружности, сферы, плоскости. Расстояние между точками.
	3.5.5 Векторное уравнение прямой и плоскости.
	Практическое занятие № 56. Векторы. Уравнение окружности, сферы, плоскости. Расстояние между точками. Действия с векторами, заданными координатами. Скалярное произведение векторов. Векторное уравнение прямой и плоскости. Использование векторов при док...
	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.



