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1. MOACHUTEJIbHASA 3AIIMCKA

[Iporpamma o00611€00pa3oBaTEIbHON YyUueOHON MMCIUIIMHBI «MartemaTukay
npeaHa3HaYeHa JUisl M3y4eHUs MaTeMaTUKU B MPOPECCHOHAIBHBIX 00pa30BaTelIbHbBIX
opranuzanusax CIIO, peanusyromux o0Opa3zoBaTeIbHYI0 IPOrpaMMy CpeaHero ooiie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOM NMPO¢eCcCHOHANbHOW 00pa30oBaTelb-
Hoit nmporpammel CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus MpH
MOJTOTOBKE CHEIUATINCTOB CPEIHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit OI'OC cpegnero obimiero
00pa3oBaHus, MPEABSIBIAEMBIX K CTPYKTYpE, COAEPKAHUIO M PE3yIbTaTaM OCBOCHHUS
y4ueOHOM AucuuIUiMHbl «MaremaTuka», B cooTBeTcTBUU ¢ KoHuenmuein npenojaBa-
HUS 00111€00pa30BaTENbHBIX AUCHUILIMH ¢ YYETOM MPOPECCHOHATBHON HampaBieH-
HOCTHU MPOTPaMM CpEeAHEro MpodhecCHoHaTbHOro 00pa3oBaHus, pealn3yeMbIX Ha Oa-
3¢ OCHOBHOTO o00Imero oOpaszoBanus, (pacnopsbkenue Munnpocsemienus P® or
30.04.2021 Ne P-98, ¢ yuetom TpeboBanuii deaepaibHbIX TOCYIaPCTBEHHBIX 00pa3o-
BaTEJIbHBIX CTAaHAAPTOB MO MOJy4aeMOW MPOQPECCUU WM CHEUUATbHOCTU CPEIHETO
npodeccruoHanbHoro oopazoanusi 43.02.14 ['ocTuHUYHOE €510, MPUMEPHOU MPO-
rpamMMbl 00111e00pa3oBaTeIbHON yueOHOM AUCIUILIMHBI «Marematukay (bawmakos
M.U.) nns npodeccCMOHANBHBIX 00pa30BaTENIbHBIX OpraHu3aluil (PeKOMEeHI0BaHO
OI'AY «®UPO», npotokon Ne 3 ot 21 urons 2015 r., perucTpallMOHHBINA HOMEp pe-
nen3un — 377 ot 23 urons 2015 r.) ¢ y4eToM npuMEpHOM OCHOBHOM 00pa3oBaTesb-
HOW TIpOrpaMMbl CpeaHero oOmiero obpa3oBaHms, 0J00peHHON pemieHneM dene-
paNbHOTO y4eOHO-METOUIECKOTO 00BheNUHEeHHS TI0 00IeMy 00pa3oBaHuiO (IIPOTO-
kon or 28 wmroHs 2016 1. Ne 2/16-3) m yToyHeHUH, OJOOPEHHBIX HAYYHO-
MeToaudeckuM coBetoM LlenTpa mpodeccuonambHOro 00pa3oBaHUs U CHUCTEM KBa-
mudpukanuit OT'AY «OUPO», mpotokon Ne3 ot 25 mas 2017 1.

Conepxanue mporpamMmbl «MaTemaTHKa» HaMpaBlIEHO Ha JOCTHKEHUE Clie-
IYIOIIUX Yenei:

- obecnieyeHre c(HOPMUPOBAHHOCTU NPEICTABICHUNA O COIMATbHBIX, KYJIb-
TYPHBIX U UCTOPUYECKUX (PAKTOpaxX CTAHOBJICHHS] MAaTEMATHKU;

- obecnieueHre CPOPMUPOBAHHOCTH JIOTUUECKOTO, alTOPUTMUYECKOTO U Ma-
TEMaTUYECKOTO MBIIIICHHUS;

- obOecnieueHre cHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJIyYCHHbIE 3HA-
HUS TIPU PELICHUH PA3IMYHbIX 3a/a4;

- obecneueHne chOpPMUPOBAHHOCTH TMPEACTABICHUN O MATEeMAaTHKE KaK Ya-
CTU OOIIEYETIOBEYECKON KYJIbTYpPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIIAM
OTHMCHIBATh M U3y4aTh PEATbHBIC MTPOIIECCHI U SBIICHUSI.

B mporpammy BKIIOYEHO cOjEp)KaHWE, HANpPABICHHOEC Ha (POPMUPOBAHUE Y
CTY/ZICHTOB KOMIIETEHIINI, HEOOXOUMBIX il KauecTBeHHOro ocBoeHus OIIOIT CTIO
Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHMs C MOJYYCHHEM CPEIHEro o0mero oopaszo-
BaHMS W OCBOCHMS MPOTPaMMbl TOATOTOBKHM CIIEHUAIUCTOB CpPETHEro 3BeHa

(TITICC3).

1.1. O0mas xapakTepuCcTUKA y4eOHOH TUCHUILUIHHBI « MaTeMaTHKa
Marematuka SBJISIETCS byHIaMeHTaIbHON 0011e00pa3oBaTesbHON
JUCHUIUIMHOM €O CJOXKMBIIMMCSI YCTOMYMBBIM  COAEp)KaHUEM U OOIIUMHU



TpeOOBaHUSAMU K TIOJITOTOBKE 00YUarOIINXCS.

B npodeccuonanbHbIx 00pa30BaTEIbHBIX OpPraHU3ALMSIX, pPEATU3YIOIIHNX
00pa3oBarTesbHYIO MPOTPpaMMy CpPEAHET0 00IIero 00pa3oBaHus B Mpeiesiax OCBOCHUS
OIIOIT CIIO nHa 06a3e OcCHOBHOTO oO0IIEero oOpa3oBaHUs, H3YyYECHHE MaTeMaTUKH
UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduis npodhecCuoHaIbHOTO
00pa3oBaHusl.

IIpu ocBoenun mnpodeccuii CIIO u cnenuansHocTedt CIIO ecTecTBEHHO-
HayyHOro mnpoduis npodeccuoHanbHOro obOpaszoBanusi, crneuuansHocter CIIO
TYMaHUTapHOTO Mpouis NpodhecCHOHATBLHOTO0 00pa30BaHMs MaTEMATHKA U3ydaeTCs
Ha ©OazoBom ypoBHe @OI'OC COO; mnpu ocBoernn mpodeccuii CIIO wu
cneranbHocTet CIIO TeXHHYECKOro W COLUANIbHO-?KOHOMHUYECKOro Mpoduieit
npodeccuoHanbHOTr0 00pa30BaHMsl MaTeMaTHKa H3ydaeTcsi Oosee yriayOJeHHO, Kak
npo¢uiabHas yueOHas AMCUMIUIMHA, YYUTHIBAIOIIas CHeHu(UKYy OCBaMBAaeMbIX
npodeccrii Wi CeIuaaIbHOCTEH.

OTO BBIpaXaeTcsi B COACPKAHUU OOyUEHHUS, KOJIMYECTBE YACOB, BBIACISIEMBIX
HAa U3YYEHHUE OTIEJbHBIX TEM IMPOrpaMMbl, IIyOMHE UX OCBOCHHUS CTYACHTaMH,
o0beMe W  XapakTepe MPAKTUUYECKUX  3aHATUH, BHUAAX  BHEAYAUTOPHOMU
CaMOCTOSITeJIbHOM paOOThI CTYICHTOB.

OO0mue 1enu u3y4eHus: MaTeMaTUKU TPAIUIMOHHO PEANM3YIOTCS B YETHIPEX
HaIpaBJICHUSX:

1) obmiee mpeacTaBieHne 00 UACSIX U METO/IaX MATEMATHKH,

2) UHTEJUIEKTyaJIbHOE Pa3BUTHE;

3) oBiaseHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMH U YMEHUSMH,

4) BoCcIUTaTEIbHOE BO3ECHCTBUE.

[Ipodunuzanus ueneit mareMaTH4ecKoro o0Opa3oBaHUs OTpa)kaeTcs Ha
BbIOOpE MPUOPUTETOB B OpraHU3alMU Y4eOHOH aedarenbHOCTH oOyuaromuxcs. s
TEXHUYECKOT0,  COLHUAIbHO-3KOHOMUYECKOTO  mpoduned  npodheccuoHaIbHOTo
oOpa3zoBaHusi BbIOOp 1esieid cMellaeTcs B MParMaTUYEeCKOM HaIlpaBJCHUH,
IPEeIyCMaTPUBAIOIIEM YCUJIEHUE U PACIIMPEHUE MPUKIATHOTO XapaKTepa U3ydeHHUs
MaTE€MaTUKH, MPEUMYIIECTBEHHOW OpUEHTAllUM Ha AJTOPUTMUYECKUNA CTUIIb
MO3HABATENILHON JeATeNbHOCTH. JlJI1 TYMaHUTApHOTO W €CTECTBEHHOHAYYHOTO
npoduneir npodecCHOHANTBPHOTO 00pa30oBaHUs 0oJiee  XapaKTEPHBIM  SBISIETCS
yCUJIEHHE OOIIEKYJIbTYPHON COCTABJISIOIICH Y4eOHOW MUCIUIUIMHBI ¢ OpHEeHTaIuen
Ha BH3YyaJbHO-OOpa3HbII W JIOTHYECKHH CTHIM Yy4eOHoil paboTbl. W3yuenwue
MaTeMaTHUKUd Kak MNpoQUIbHON 001eo0pa3oBaTebHON yueOHONW JTUCHUIUIMHBI,
yuuThIBatomen crneunduxky ocBauBaembix cryaeHtamu mnpodeccuit CIIO wnm
cnenuansHoctu CIIO, obecneunBaeTcs:

* BBIOOPOM pa3IUYHBIX MOJAXOA0B K BBEICHUIO OCHOBHBIX MOHSTHIA;

* hopMupoBaHHEM  CHUCTEeMBbI  Y4eOHBIX  3aJaHUl, OOECIEeYMBAIOIINX
s (heKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e oboramieHleM CHeKTpa CTWwied ydyeOHOW JeSITeIbHOCTH 3a  CYeT
COTJIaCOBaHUsl C BEAYLIMMHU JACSTEIbHOCTHBIMU XapaKTEPUCTUKAMHU BBIOPAHHOM
npodeccur / CeuaaIbHOCTH.

[IpodunbHas cocTaBisiomias OTpakaeTcsi B TPeOOBAaHUSAX K IOATOTOBKE
00y4JaronIuxcs B 4acTu:



e O0mICl CHCTEMBl 3HAHUW: COJEpP)KATEIbHBIC TMPUMEPHI HCIOIH30BAHMUS
MaTeMaTHYECKUX UJIeH U METOOB B MPOo(ecCHOHANBHOM 1eATeIbHOCTH;

* YMEHUI: pa3iuiyhe B ypOBHE TPEeOOBAHUN K CIIO)KHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* IPAKTHYECKOTO WCIOJIb30BaHUS TMPUOOPETCHHBIX 3HAHMA H YMEHUM:
WHINBUIYAIBHOTO Yy4Ye0HOTO OmNbITa B TOCTPOCHHMM MAaTEMaTHYECKHUX MOJeNeH,
BBITIOJTHEHUH UCCIIEI0BATEIBCKUX MIPOEKTOB.

Takum oOpazom, peamu3arnus COACp)KaHUSA y4eOHOW  UCIUTIIIUHBI
OPUCHTHUPYET HAa TPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapAaKTEPUCTUK YUeOHOM
paboThI, 3aBUCAIMX OT MPOQiIs MPOPECCHOHATLHOTO O0pa30BaHUS, TMOJYYCHUS
OTbITa HWCTIOJL30BAHUS MATEMAaTUKH B COJEPKATEIbHBIX H TPO(HECCHOHATHLHO
3HAYMMBIX CHUTYAIUSIX M0 CPABHEHHIO ¢ (hOPMATBHO-YPOBHEBBIMU PE3yJIbTATUBHBIMH
XapaKTEPUCTUKAMU O0YUICHUS.

Conmepxanne y4eOHON JMCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATEITbHBIMU JTUHUSIMHU O0YYCHHSI MaTeMaTHKe:

e anreOpandeckas JIMHUSA, BKIIIOUAIOIIAs CUCTEMATHU3AIMIO CBEICHUN O YHCIax;
U3yYeHHE HOBBIX U 00001IeHNE paHee N3YUCHHBIX ornepamuii (BO3BEICHUE B CTEIICHD,
U3BJICYCHUE KOpHS, JIOTapu(MUPOBaHHUE, CHHYC, KOCHHYC, TAaHT€HC, KOTAHTCHC WU
oOpaTHbIE K HHM), W3Y4YCHHE HOBBIX BHUOB YHCIIOBBIX BBIpAXKCHHA U (HOPMYII;
COBEpIICHCTBOBAHUE TPAKTUYECKUX HABBIKOB W BBIUYUCIUTEIBHONW KYyJIBTYpHI,
paciMpeHre U COBEPILICHCTBOBAHUE aNreOpanyeckoro ammapara, choOpMUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MPUMEHEHNE K PEIICHUI0 MaTEeMAaTUYECKUX U TPUKIIATHBIX
3a7a4;

* TEOPETUKO-(DYHKIIMOHAIbHAST JIMHUSA, BKJIIOYAIONIAs CUCTEMATU3AIHNI0 U
pacmMpeHrue CBeNeHW O (YHKIHSIX, COBEPIICHCTBOBaHHWE rpadUUYeCKUX yMEHH;
3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJAMH MAaTeMaTHYEeCKOTO aHali3a B
o0beMe, TIO3BOJISIIONIEM HCCJIENOBAaTh JJIEMEHTapHble (YHKIMW W pemniarhb
NpOCTeHIre TeoMeTpuIecKre, GU3NIECKUE U IPyTHe MPUKIIAIHbIE 3a1a4H;

* IMHHUA YypPaBHEHWH W HEPABEHCTB, OCHOBaHHAs Ha TIOCTPOSHUH U
UCCJICIOBAaHUM MaTEeMaTHYECKUX MOJIENIeH, MepeceKaomascs ¢ aaredpandeckoi u
TEOPETUKO-PYHKIIMOHAIBHONW  JIMHUSMHA W BKJIIOYAIONIasl ~ pa3BUTHE |
COBEpIICHCTBOBAHUE TEXHUKH alreOpanveckux NpeoOpa3oBaHU sl pEIICHHUs
ypaBHEHUH, HEPABEHCTB M CHCTEM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH W
WCCJIEIOBATh MPOCTEUIINE MAaTEMAaTUYECKUE MOJACIH TPH PEIICHUH TPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CTICIIHATBHBIX TUCIUTLUINH;

* TEOMETpPUYECKasl JIMHUS, BKJIIOYAIONIAS HATJISAIHBIE TPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYypax W U3y4YEHHE MX CBOWCTB, (DOPMUPOBAHHWE W PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHWUS, pPa3BUTHE  CIOCOOOB  T€OMETPHUYECKHUX
WU3MEPEHU, KOOPIMHATHOTO U BEKTOPHOTO METOJIOB /IS PEIICHHS] MAaTeMaTHIECKUX
Y TIPUKJIAJHBIX 3a/1a4;

* CTOXACTHYECKas JMHUS, OCHOBAaHHAS HAa Pa3BUTHH KOMOWHATOPHBIX YMEHHH,
NPECTaBICHUA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAFOIIETo
MUpa.

Paznensl (TeMbl), BKJIIOYCHHBIE B COJEp)KaHHWE YYEOHOU TUCIUIUIMHBI,
SBIISIIOTCA OOIMMU TS BeeX Mpoduieil mpodecCuoHaIbHOT0 00pa3oBaHUs U TIPH



BCeX OOBeMax y4eOHOTO BPEMEHH HE3aBHCHUMO OT TOTO, SIBJISICTCS JIM y4eOHas
nucuuruinHa «Marematukay 0a30Bod WM MPO(UIBLHOM.

B nmpumepHBIX TemMaTHYECKMX IIJIaHAX MpOorpaMMbl Y4eOHbIM MaTepual
IpEeCTaBlIeH B (POpME YepeayIolerocsi pa3BepThIBaHUS OCHOBHBIX COJEP KATEIbHbIX
JuHuN (anreOpanyecKkoi, TeopeTUKO-(QYHKIIMOHATILHON, YPaBHEHUI W HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJISIET THOKO HCIOJIb30BaTh UX
pacnoyioKEHUE W B3aUMOCBA3b, COCTABISATH PaOOUMil KaJeHAApHbIA IUIaH, TO-
pa3HOMy uepeAys ydeOHble TeMmbl (TJIaBbl y4eOHWKA), Y4YUTHIBasS MPOQPUITH
npodeccruonanbHOro 00pazoBanums, cuerudpuky ocBanBaemoi npodeccun CIIO wmm
cnermanbHocT  CIIO, rnyOuMHYy wu3ydeHuss Marepuana, YpPOBEHb IOATOTOBKH
CTYJICHTOB IO TIPEAMETY.

[Ipenyaraembie B TPUMEPHBIX TEMAaTHYECKUX IUTAHAX pasHbIe OOBEMBI
y4eOHOro0 BpPEMEHM Ha HW3YyYCHHE OJIHOW M TOW K€ TEMbl PEKOMEHIYETCS
UCIIOJIb30BaTh JUIsl BBINOJIHEHUS PA3IMYHBIX Y4YeOHBIX 3anaHuil. Tem cambiM
pasnuuus B TpeOOBaHUAX K pe3yJibTaTaM 00y4YeHHUs NPOSIBSITCS B YPOBHE HABBIKOB I10
PELIEHUIO 3a/1a4 U OTBITE CAMOCTOATENbHON padOTHI.

N3yuenne obmeoOpazoBaTenbHOi yueOHOM qucuuminabl «OY J1.03 Matema-
THKa» 3aBEPILIAETCS MOJIBEICHUEM UTOTOB B (hOpME MUCHLMEHHOI0 IK3aMeHa B Ipo-
necce ocpoenusi OIIOII CIIO c¢ momyyeHHeM cpeaHero oOmiero oopa3oBaHHs IO
porpamMme MoJIr0TOBKH creruanuctoB cpeanero 3sena (IIICC3).

B paznene mporpammel «CopepxaHue y4eOHOW NMCHMIUIMHBD) KypCUBOM
BBIZICICH MaTepuaj, KOTOPBIA NP H3YYECHUU MaTEMaTUKH Kak 0a30BOM, TaK H
porIIbHON y4eOHOM NUCIIMIUIMHBI, KOHTPOIIO HE TIOIJICHKUT.

1.2. MecTo0 y4eOHO# AUCHUIIMHBI B Y4e0HOM ILIaHe

VYyeOnas aucuuminHa «MareMaTtukay —SBISIETCS  y4eOHBIM — MPEIMETOM
00s13aTeNIbHOM MpeMeTHOM o0act «Martematuka u uapopmatukay OI'OC COO.

VYyeOnass nucuurimHa «MareMatuka» u3ydaercss B 0011eo0pa3oBaTeibHOM
nukie yueonoro rana [MIICC3 CIIO Ha 6a3e OCHOBHOTO 0oOIIero oOpa3oBaHUs C
MOJIYYE€HHUEM CpEeTHEero 00Iero o0pa3oBaHus, BXOJUT B COCTaB 00IIMX 00111e00pa3o-
BaTEJbHBIX YYEOHBIX JUCHUIUIMH, GOPMHUPYEMBIX U3 00s13aTE€IbHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odpazoBanus, A npodeccuit CIIO unu crienu-
anmpHOCTEN CI1O cooTBeTcTBYIOMIEro Mpoduis mpodeccuoHamTsHOTO 00pa30BaHMUS.

1.3. Pe3yabTaThl 0CBOCHUSI Y4eOHOM AHCHUIIIMHBI
OcBoenue coaepkaHusi yueOHOW AMCUMILIMHBI «MaTemaTnkay oO0ecreunBaeT
JOCTH)KEHUE CTYJIEHTAMU CIEAYIOUINX Pe3yabmamaog:

® JUYHOCMHbLX:
| OVYJ.03 | Maremaruka | JIP 1-12 \
JINYHOCTHBIE Pe3yJIbTAThI Kona JIM4HOCTHBIX
peajJH3aluy NPOrpaMMbl BOCIIMTAHUSA pe3yJbTATOB pea-
(Oeckpunmoput) JIM3a1MH NPOrpam-
Mbl BOCITUTAHUA




Oco3zHaronuii ce0s rpakJaHMHOM M 3alIUTHUKOM BEJIHMKOU CTpa-
HBIL.

JIP 1

[IposiBisAOIINN aKTUBHYIO I'PaXKIAHCKYIO MO3ULMIO, IEMOHCTPUPYIOLIHUN
IIPUBEPKEHHOCTh IMPUHIUIIAM YECTHOCTH, MOPSALOYHOCTH, OTKPBITOCTH,
HDKOHOMUYECKH AKTUBHBIA U YYACTBYIOIIUM B CTYACHYECKOM U TEPPUTO-
pHATFHOM CaMOYIIPABICHUHU, B TOM YHCJE Ha YCIOBUSAX JOOpPOBOJIbYE-
CTBA, IPOAYKTUBHO B3aUMOJCUCTBYIOIIUI U YYACTBYIOLIUN B IEATECIIBHO-
CTH OOIIIECTBEHHBIX OpraHU3alui.

JIP 2

Colmroaromuyii HOPMBI MPABOMOPSIIKA, CICAYIONUN HUaeanaM TpaxaaH-
cKoro ooOmiecTBa, obecreueHuss OE30MacHOCTH, MPpaB M CBOOOJ TpaKiaaH
Poccun. JlosnpHBIN K yCTAaHOBKAM M MPOSIBJICHUSIM TPEICTaBUTENICH CyO0-
KYJIbTYp, OTJIMYAIOIIMNA MX OT TPYII C JECTPYKTUBHBIM U JE€BHAHTHBIM
noBeicHUEM. JIeMOHCTPUPYIOIINIA HENPUATHE U MPETYTPERKTAIOMINI CO-
[[UAJILHO OTACHOE MOBEJCHUE OKPYKAIOUTUX.

JIP 3

[TposiBisItOIINI ¥ IEMOHCTPUPYIOIIMI yBaXXE€HUE K JIIOJAAM TpyAa, 0CO-
3HAIOLINHA EHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K popMHpoBa-
HHUIO B CETEBOHM Cpeje JIMYHOCTHO M MPOEeCCHOHATBHOTO KOHCTPYKTHB-
HOTO «1M(POBOTO CIEIaN.

JIP 4

JIeMOHCTpUpYIOIUI NPUBEPKEHHOCTh K POJHOM KYJIbTYypE, UCTOpUYE-
CKOH mamsTH Ha OCHOBE JIt0OBH K Poaumne, pogHOMYy HaponIy, MajJou po-
JUHE, NPUHATUIO TPAJULUOHHBIX LEHHOCTEM  MHOTOHALMOHAIBHOIO
Hapona Poccun.

JIP S

HpOﬂBJ'IfIIOH_II/Iﬁ YBAXXCHHUC K JIIOAAM CTApHIETro IMOKOJICHUA U T'OTOBHOCTDH
K Yy4aCTHUIO B COHHaHBHOﬁ IOAACPIKKE U BOJIOHTCPCKUX ABMIKCHUAX.

JIP 6

Oco3Harouuii NPpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa; yBaXKalo-
M COOCTBEHHYIO M UYXKYIO YHUKAJIBHOCTh B Pa3IMYHbIX CUTYyallUsiX, BO
Bcex (popmax u BUAax AEATEIbHOCTH.

JIP 7

[IposiBisItOIIMA U JIEMOHCTPHUPYIOIIMI yBaXXE€HHUE K MPEACTABUTEIISIM
Pa3IUYHBIX ATHOKYJIBTYPHBIX, COUUATIbHBIX, KOHPECCHOHATBHBIX U MHBIX
rpynn. Conpu4acTHBIM K COXPAaHEHUIO, NIPEYMHOKEHUIO U TPAaHCIALUU
KYJIBTYPHBIX TPAJULUN U HEHHOCTEH MHOIOHALIMOHAJILHOTO POCCUUCKOTO
rocyJapcTaa.

JIP 8

Cobmonaronuii ¥ mponaraHAupyIONIHA mpaBuia 3J0pOBOrO U Oe3omac-
HOro 00pasa >KHM3HH, CIIOpPTa; MPEeAyNpPexTAIUNA THO0 MPEeo0TIeBaI0-
WA 3aBUCHMOCTH OT aJIKOTOJs, Tabaka, MCHUXOAKTHBHBIX BEIIECTB,
azapTHBIX Urp U T.1. COXpaHSIOMIHUN TICUXOJIOTHYECKYI0 YCTOMYUBOCTH B
CUTYaTUBHO CIIOKHBIX WM CTPEMHUTEIFHO MEHSIOIIUXCS CUTYAIIHIX.

JIP 9

3a0oTAmuiics O 3alIUuTe OKPYXKAIOIIEH Cpenbl, COOCTBEHHOM M
qy)KOH 0€30IaCHOCTH, B TOM YHUCJIEe UG POBOM.

JIP 10

[IposBrstomuii yBakeHHE K ACTETHUECKUM LEHHOCTAM, 00Jaaa-
0NN OCHOBAMM 3CTETUYECKOU KYJIbTYPHI.

JIP 11

[IpuHarMaronuii ceMeHble [EHHOCTHU, TOTOBBIM K CO3IaHUIO Ce-
MbU U BOCIIUTAHUIO JACTEH; NEMOHCTPUPYIOIIUN HENPUATHE HACHIIHS B
CEMbE, YX0/1a OT POJAUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOLLECHHI
CO CBOMMH JIETbMU U MX (DMHAHCOBOTO COJIEPIKAHUSI.

JIP 12

L MemanpeOMemetx:




1) ymMeHue caMOCTOSITENIbHO OIpEeNessaTh LN IEATEIbHOCTH M COCTABIATH
IUTaHBI JESTEIIbHOCTH, CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JIEATEIHLHOCTh; MCIOIH30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKCHHS
MOCTABIICHHBIX IEJIEW W peaM3aliy IUIAHOB JAESITEIbHOCTH; BHIOMPATH YCITICIIHBIC
CTpaTervy B Pa3jIMUHbIX CUTYaIUX;

2) yMeHue TpPOAYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B TPOIECCE COB-
MECTHOW JESATENbHOCTH, YYUTBHIBATh IMO3UIUW APYTUX YYACTHHKOB JIEATEIHHOCTH,
2 HEeKTUBHO pa3penaTh KOH(DIUKTHI;

3) BIajieHHE HaBBIKAMU MMO3HABATEIbHOM, YU4EOHO-HCCIEA0BATEILCKON U MPO-
eKTHOM JIeATEIbHOCTH, HABBIKAMU pa3pelleHus MpoosieM; ciocOOHOCTh U TOTOBHOCTh
K CAMOCTOSITETbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUECKHUX 3a/1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIHHOW WHHOOPMAITMOHHO-
MO3HABATEJILHON NIeATEIHHOCTH, BJIAJICHUEC HABBIKAMH TOJTyUYEHHUsT HEOOXOIUMON WH-
dbopMaiuu U3 cioBapel pasHBIX TUIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HC-
TOYHUKAX WHQPOpPMAIUU, KPUTUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OpMa-
W10, TIOJYyYaeMyI0 U3 Pa3TUYHBIX HCTOUHUKOB;

5) yMeHUe HUCIONIb30BaTh CPEACTBA NH(DOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
texHonorui (nanee - UKT) B pemieHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU-
3alMOHHBIX 33/1a4 C COOJIOJCHHEM TPeOOBaHMI SPrOHOMHUKH, TEXHUKH O€30TacHO-
CTH, TUTUEHBI, PECYypCcOCOEpeKeH s, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(pOpMa-
IMOHHOM 0€30IaCHOCTH;

6) yMeHHe OIpeaesaTh Ha3HAYeHHE W (PYHKIMH Pa3TUYHBIX COLUATbHBIX HH-
CTUTYTOB;

7) yMeHuEe CaMOCTOATEIbHO OLIEHWBATh M MPUHUMATH PELICHUS, OMPEIEIII0-
M€ CTPATETHIO OBENICHUS, C YIETOM TPaKJaHCKUX U HPABCTBEHHBIX [IEHHOCTE;

8) BIaJicHHE S3BIKOBBIMH CPEICTBAMHU - YMEHHE SICHO, JIOTHYHO U TOYHO H3JIa-
raTh CBOIO TOUKY 3PCHHsI, UCIIOJIb30BaTh aJIeKBATHBIC S3BIKOBHIE CPEJCTBA,

9) BrazieHre HaBBIKAMH TIO3HABATEIILHOHN pediekcHn Kak OCO3HAHMs COBepIIa-

€MBIX JICUCTBUN U MBICIUTENBHBIX MPOIECCOB, MX PE3yJIbTATOB M OCHOBAHHH,

TpaHUI] CBOETO 3HAHWS W HE3HAHWsI, HOBBIX MMO3HABATEIHHBIX 33/a4 M CPE/ICTB

UX JTOCTHKCHHSI.

npeomemHuulx:

1) copMUPOBAaHHOCTh TPENCTABICHUA O MaTeMaTUKE KaK YacTH MHUPOBOU
KyJbTYPHI M1 O MECTE€ MAaTEMAaTUKU B COBPEMEHHON ITUBUIIN3AIINN, O CTIOCO0AaX OIH-
CaHUsI HA MAaTEMaTUYECKOM SI3bIKE SIBJICHUIN PEaIbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEACTABICHUN O MATEeMaTHYECKUX MOHATHUAX KaK O
BAKHEHUIINX MaTeMaTUYECKUX MOJIEIISIX, MO3BOJISIONINX ONMKUCKHIBATh U U3y4YaTh pas3-
HbIE MPOIIECCHl U SIBJICHUS; TOHUMAHUE BO3MOXKHOCTH aKCMOMATHYECKOTO TOCTPO-
€HUSI MAaTEMaTUYECKUX TEOPHIA;

3) BIaJICHUE METOJaMHU JO0Ka3aTelIbCTB U alJTOPUTMOB DEIICHUS;, YMEHHE HX
MPUMEHSTh, TPOBOJUTH JI0Ka3aTeIbHbIE PACCYK/ICHUSI B XOJI€ PellIeHUs 3a/ay;

4) BJaJiecHUE CTaHAAPTHBIMU NPUEMaMHU PEIICHHs] PallMOHAJBHBIX U HUPpPAIHO-
HaJbHBIX, TOKA3aTEJIbHbIX, CTETIEHHbIX, TPUTOHOMETPUUECKUX YPaBHEHUU U Hepa-



BEHCTB, UX CHCTEM; HCIIOJIb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
quCIIe I MOUCKA IIyTH PELICHUs W WJUIFOCTPALMM PEIICHHs] YPaBHEHUM U Hepa-
BEHCTB;

5)c(OpMUPOBAHHOCTb MPEICTABICHUN 00 OCHOBHBIX MOHSATHUSX, UIESIX U METO-

JaX MaTeMaTU4eCKOro aHaJIn3a;

6) BJIAJICHUE OCHOBHBIMH IIOHATHUSMU O IUIOCKMX M INPOCTPAHCTBEHHBIX T€O-
METpUYECKUX (pUrypax, UX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha yepTexkax, MOJACIAX W B PEAbHOM MHUpPE TeoMeTpudeckue (u-
TYpbl; IPUMEHEHHE U3YYECHHBIX CBOMCTB reoMeTpudeckux (uryp u Gopmyn amis
peleHns reOMEeTPUYECKUX 3a1a4 M 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM;

7) cOpMHUPOBAHHOCTH MPEACTABICHUN O MpPOIECCax U SIBICHUAX, UMEIOIINX
BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MH-
pe, 00 OCHOBHBIX MOHATHUAX AIIEMEHTAPHON TEOPHH BEPOSTHOCTEH; YMEHHUI Haxo-
JUTh U OLIEHWBATh BEPOSATHOCTH HACTYIUIEHMsI COOBITHM B MPOCTEHIINX MpaKTUYe-
CKHMX CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJIHUYNH;

8) BJIaJICHUE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPamMM IIpU

pELICHUH 3a/1a4;

B pesynbrare u3ydenust yueOHOTO mpeaMeTa «MaremaThka» Ha YPOBHE Cpel-
Hero o01ero ooGpa3oBaHus:

Brimyckank Ha 6a30BOM YPOBHE HAYUUTCS:

— BBITIOJHATh apu(MeTHUecKue MeWCTBUSI, COYeTas YCTHBIE W TMHCHMECHHBIC
PUEMbI, TPUMEHCHHE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOJIWUTh 3HAYCHHE KOPHS
HATypaJbHON CTETICHH, CTETICHH C PAIlMOHAIBHBIM IOKa3aTeyeM, jorapudma, uc-
MIOJIB3YsI TIPY HEOOXOIMMOCTH BBIYMCIIUTEIBLHBIC YCTPOMCTBA; IMOJIh30BATHCS OILICHKOM
Y IPUKUIKON TIPH MPAKTHYECKUX pacyeTax;

— MPUMEHSTH TIOHSTHS, CBS3aHHBIC C JICTUMOCTBIO IEJIBIX YHCE, TIPH PEIICHUN
MaTeMaTHYECKUX 3a]1a4;

— HaXOJWTh KOPHU MHOTOYJICHOB C OJHOU MEPEMEHHOM, PaCKIIaIbIBaTh MHOTO-
YJIeHbl HA MHOKHUTEIIN;

— BBITIOJHSATh JEHCTBUS C KOMIIEKCHBIMU YHCJIAaMH, TIOJIb30BaThCSl TEOMETPH-
YECKON WMHTEpHpeTanyeil KOMIUIEKCHBIX YHCEN, B MPOCTCHINNX CIydasX HaXOIWTh
KOMITJIEKCHBIC KOPHU YPaBHCHHH ¢ JEHCTBUTEILHBIMU KO3 (OUIIMCHTAMH,

— MPOBOANTH MPEOOPa30BaHUS YHCIOBBIX U OYKBEHHBIX BBIPAYKEHUH, BKIIFOYA-
IOIUX CTETICHU, PAIUKAIIBI, JOTapru(dMbl 1 TPUTOHOMETPUIECKHE (HYHKIIHNH,

— WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHUS B TIPAKTUYCCKOUN JESITEIb-
HOCTH ¥ B TIOBCETHEBHOM KU3HU IS MIPAKTUIECKUX PACUETOB MO PopMyIiaM, BKITIO-
yasi (OpMYJIBI, COAEPKAIINE CTCTICHHU, PAJUKANbI, JOrapu(pmMbl U TPUTOHOMETpUYE-
ckre (DYHKIMM, WCIIONB3Ys MPU HEOOXOIMMOCTH CIPAaBOYHBIC MaTepuaibl U IPO-
CTEHIIINE BBIYNCIUTEIIBHBIC YCTPONCTBA;

— OTIPEACIIATh 3HAYCHUE (YHKIIMM IO 3HAYCHUIO apryMEHTa MNPH Pa3IMYHBIX
criocobax 3aaHus PyHKIINY;

— CTPOUTH TpadUKHU HU3YYEHHBIX (PYHKIMA, BBITOIHATH MpeoOpa3oBaHUs Tpa-
¢buKoB;



— ONHUCBIBATH MO rpaduky 1 1o popmysie MoBeeHHE U CBOMCTBA (PYHKIINH;

— pelaTh ypaBHEHUs, CUCTEMbl YPaBHEHUH, HEPABEHCTBA, UCIOJIb3Ysl CBOWCTBA
GYHKIMI 1 UX rpaduuecKue mpecTaBIeHUs;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTHUECKOHN JeATelb-
HOCTH M B TIOBCETHEBHOM XKU3HU JIJIs1 OMUCAHUS U MCCIEAOBAHUS C MTOMOUIBIO (PyHK-
Uil peasibHbIX 3aBUCUMOCTEMH, MPEACTABICHUS UX rpaUuecKu; HHTEpIpETalus rpa-
(PMKOB peasbHBIX NPOLIECCOB;

— pelIaTh palyoOHANIbHbIE, MOKA3aTENbHbIE U JIOrapU(PMUUECKHE YpaBHEHUS U
HEPAaBEHCTBA, UPPALMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHMSI, UX CUCTEMBI,

— JI0Ka3aTh HECJIOKHBIEC HEPABEHCTBA;

— pemath TECTOBBIE 3aJayM C TMOMOIIBIO COCTaBJICHUSA YpaBHEHMH M Hepa-
BEHCTB, HHTEPIPETUPYS PE3YJIbTAT C YUETOM OIPaHUYCHHN YCIIOBUS 3aa4H;

— M300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBA PELIECHUIN ypaBHEHUN
Y HEPABEHCTB C JABYMs [IEPEMEHHBIMU U UX CUCTEM;

— HaxoJuTh NpPUOJMKEHHbIE PELIEHUs YpPAaBHEHHUH M HX CHUCTEM, HUCIIONIb3Ys
rpaduueckuil METo;

— peliaTth ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHUEM TpadUuyecKux
MpeCTaBICHUM, CBOMCTB (DYHKIINIA, MPOU3BOHOM;

— HACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUUECKOHN JIEATENb-
HOCTH U B TIOBCEIHEBHOM MU3HU JUJIsl IOCTPOEHMSI U CJIEAOBAHUS IMPOCTEMILINX MaTe-
MaTHUYECKHX MOJIENEH;

BoimyckHuK Ha 0a30BOM YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYUUTHCS:

— pemiarth npocreiire KOMOMHATOPHBIE 3a/1a4U METOJIOM Mepedopa, a TaKkxKe ¢
UCIIOJIb30BaHUEM HM3BECTHBIX (POpMyJ, TpeyrojbHuKa Ilackans; BEIYUCIATE KO3PPu-
ueHTsl OuHoma HeroToHa mo (opmyre u ¢ ucmonb3oBaHUEeM TpeyrojibHuka Ilacka-
T8,

— BBIUMCIIATh BEPOSTHOCTH COOBITMII Ha OCHOBE IOJICUETa YHCIa HCXOJOB
(mpocreiiiue cirydyan);

— UCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON JIesATeINb-
HOCTU U B TMOBCEJHEBHOW KU3HU ISl aHAJIU3a PEANbHBIX YUCIIOBBIX JaHHBIX, MpE-
CTaBJICHHBIX B BHUJE AMarpaMm, rpadukoB; AJs aHadu3a MHQOpPMAIMHU CTaTHUCTUYE-
CKOT'O XapakTepa;

— HaXxOJUTh CYMMY O€CKOHEYHO yOBIBAIOIICH FreOMETPHUUECKON MPOTPECCHH;

— BBIUUCIIATH NIPOU3BOJIHBIE U MIEPBOOOPA3HBIEC IEMEHTAPHBIX (PYHKIUH, MTpH-
MEHSISl TIPaBUJia BBIYUCIICHUS MTPOU3BOJHBIX M MEPBOOOPA3HBIX, UCIIOJIB3YS CIPaBOY-
HbIE MaTEPUAIBL;

— rccaenoBaTh GYHKIIMHU U CTPOUTH MX TpaduKH ¢ TOMOIIBIO TPOU3BOAHOM;

— pemiath 3a/a4d C MPUMEHEHUEM ypaBHEHUS KacaTelIbHOU K rpaguky (pyHK-
LH;

—pemaTh 3aJjaud Ha HaxOXJeHHEe HauOOJIBIIEr0 M HAMMEHBUIETO 3HAYEHUS
(GYHKIIMM HAa OTPE3KE;

— BBIYMCIIATH TUIOMIA/Ib KPUBOJIMHEHHON Tpamneunu;



— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTHUECKOH JeATelb-
HOCTH U B NOBCEHEBHOM JKU3HM JUIsl PELICHHUS F€OMETPUUECKUX, PU3NUECKUX, IKO-
HOMMYECKUX M APYTUX MPHUKJIAJAHBIX 3a]a4, B TOM YHWCJE 3a/a4 Ha HauOOJIbLIUE U
HAaVMEHBIIIME 3HAYCHU C IPUMEHEHUEM allliapaTa MaTeMaTUYECKOTO aHAJIN3a;

— COOTHOCHTD INIOCKUE TE€OMETPUUYECKHE (PUTYpBI U TPEXMEPHBIE OOBEKTHI C UX
OMHCAHUSMHU, YepTexKaMH, H300PKEHUIMU; pa3INdaTh U aHAJU3UPOBATH B3aUMHOE
pacmosoxeHue Guryp;

— M300paXkaTh reOMETpUUYECKUe (PUTYphI U TeNa, BHIIOIHATH YEPTEXK IO yCIIO-
BHIO 3a/]1a4H;

— pemaTh reOMETPUYECKHUE 3a7a4i, ONMPAsCh HA U3yYCHHBIC CBOMCTBA IIAHU-
METPUYECKUX M CTEPEOMETPUUECKUX (DPUTYP M OTHOIICHUN MEXAY HUMH, IPUMEHSS
anreOpandecKrii 1 TPUrOHOMETPUYECKUI anmapar;

— IIPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS NMPU PELICHUU 3a7a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

— BBIYMCIIATH JIMHEWHBIE 3JIEMEHTHI U YIJIb B IPOCTPAHCTBEHHBIX KOH(pUTYypa-
USIX, 00BEMBI U IJIOLAAN OBEPXHOCTEN NPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX
KOMOHMHAIINI;

— IPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ JJI BBIYMCIICHHUSI OTHOLICHUH,
PACCTOSIHUU U YIJIOB;

— CTPOUTH CEYEHUS MHOTOTPAHHUKOB M U300paKaTh CEUEHUS TEJ BPAIICHNUS;

— HACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUECKOHN JEATENb-
HOCTHU U B IIOBCEHEBHOM XWM3HU JJI1 MCCIEN0BAaHUSA (MOJIEIUPOBAHUS) HECIOKHBIX
IPAKTUYECKUX CUTYyallMid Ha OCHOBE M3YyUYEHHBIX (POPMYJ U CBOMCTB (UIYp; BbIUUC-
JEHMsl IJIUH, TJI0OIAAe 1 00bEMOB IIPU PEUIEHUH MPAKTUYECKUX 3a/1ay, UCIONIb3Ysl
IpU HEOOXOIUMOCTH CIIPABOYHUKH M BBIYUCIUTEIbHBIE YCTPOWCTBA; MPUOOPETEHUS
NPAKTHYECKOTO OMbITa JIEATEIbHOCTH, MPEANIECTBYIOMENH MpodhecCHOHANbHOM, B OC-
HOBE KOTOPOH JICKHUT JaHHBIA yueOHBIN PEIMET;

1.4. Conepxxanne yueOHOM TUCHUILTAHBI
(*3BE310YKOM BBIACIAIOTCS TEMBI 3aHATUN, TPOBOJUMBIX B (POpME MPAKTHUECKON MOATOTOBKH )

BBEJIEHUE
MaremaTuKa B HayKe, TeXHUKe, JKOHOMHUKE, HHPOPMALMOHHBIX TEXHOJIO-
TUAX M NPAKTHYECKON AeATeJbHOCTH.
Llenu 1 3a7a4n U3y4EHUs MaTEMAaTHKU IpU ocBoeHuu crienuansHocTeit CIIO.

PA3JIEJI 1. AJITEBPA
TEMA 1.1. PABBUTHUE ITIOHATHUSA O UUCJIE
1.1.1 esable 1 panuoOHAJIbHBIE YKCJIa. [lelicTBUTEIbHBIE YHCJIA.

IpakTnueckoe 3ansaTue Ne 1. Apudmernyeckue ASHCTBUS HAJ YUCTAMHU.

1.1.2. Ilpubausrcennvie 6b14uUC1eHUAA.

IIpakTnueckoe 3ansaTue Ne 2. HaxoxaeHue npuOIMKEHHbIX 3HAYEHUI BeJIM-
YHMH U NOTPelIHOCTeH BbIYUCIEHHI, CDABHEHUE YHCIIOBBIX BHIPAKEHHM.



1.1.3. Komnaekcuvte uucna. /leiicmsusi HA0 KOMNIEKCHLIMU YUCIAMU 8 alleebpau-
yeckou ¢hopme. ['eomempuueckas uHmepnpemayusi KOMNIEKCHO20 HUCIA.
Tpuconomempuueckas u nokazamenvbHas Gopma KoOMnieKcHo2o uucia. /eii-
CMBUSL HAO KOMNIEKCHLIMU YUCIAMU 8 MPULOHOMEMPULECKOU U NOKA3AMeb-
HOU hopmax.

TEMA 1.2. KOPHH, CTEIIEHHU U JIOTAPU®MbI

1.2.1 Kopun u crenenu. KopHu HaTypaJbHON CTENEHU W3 YHCIA U UX CBOMl-
CTBA.

IIpakTuyeckoe 3ansaTue Ne 3. Boluncienue u cpaBHeHUE KOpHEW. BeinosHe-
HUE PACUETOB C PAJTUKAIAMH.

1.2.2. CTreneHnu ¢ pauuoOHAJbHBIMH MOKA3aTeJasIMU, UX cBoiicTBa. CreneHu
C JCUCTBUTEIBHBIMH MOKA3aTEISIMUA, NX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu ¢ oeiicmeumeibHolM nokazamenem. IIpeodpazo-
BAHUE PALIMOHAIBHBIX, UPPAMOHATIBHBIX CTENIEHHBIX BBIPAKECHUIA.

IIpakTnueckoe 3ansitue Ne 4. HaxoxneHue 3Ha4YEHUN CTENEHEW C palyo-
HaJIbHBIMHU [MOKa3aTEISIMU.

IIpakTuyeckoe 3ausaTue Ne 5. PellieHue nppallMoOHaIbHBIX YPABHEHUH.

IpakTnueckoe 3ansaTue Ne 6. CpapHenue creneneil. [IpeodpazoBanus BeIpa-
YKEHHI, coepKalUX CTENIECHHU.

1.2.4. IlpeoOpa3oBaHue mnoOKa3aTeJbHbIX BbIpa:xkeHuil. IlpeoOpazoBanue
ajqredOpanyeCcKux BbIpaKeHH .

IMpakTuueckoe 3ansaTue Ne 7. PenieHue noka3areabHbIX YPaBHEHUN.

1.2.5 Jlorapugm. Jlorapudm uncia. OcHOBHOE Jorapu(pMuuecKoe TOXKAECTBO.
Jlecsituunble U HaTypasibHble Jorapudmsl. [IpaBuna neiictBuit ¢ norapudmamu. Ile-
pexoa K HOBOMy ocHOBaHuI0. [IpeoOpa3oBanue norapupMuIecKux BoIPAKEHUH.

IMpakrunueckue 3ansaTuss Ne 8. Haxoxknenue 3HaveHuid Jorapugma o
MPOU3BOJIBLHOMY OCHOBAHUIO. llepexol OT OTHOrO OCHOBAHUSA K IPYTOMY.

IIpakTuyeckue 3ansitust Ne 9. Boruncienue u cpaBHeHue JorapupmMoB.

IpakTnueckoe 3ansitue Ne 10. [IpuGm>keHHBbIE BBIYUCICHUS W PEIICHUS
MIPUKJIAIHBIX 3a]1a4.

IpakTnuyeckoe 3ansaTue Ne 11. Pemenue norapuMru4ecKux ypaBHEHUM.

TEMA 1.3. OCHOBbBI TPUT'OHOMETPUU

1.3.1 Paagnannas mepa yriaa. BpamarenbHoe nBuxenne. CuHyC, KOCUHYC,
TAHI'€HC U KOTAHT'€HC YUCIIA.

IpakTnueckoe 3anaTue Ne 12. Paaranuelii MeTon u3MepeHus yrioB Bpallle-
HUSI U CBSI3b C TPAAYyCHOM MEpOM.

1.3.2. OcHOBHBIC TPUTOHOMETPUYECKHE TOXKIECTBA.

IIpakTuyeckoe 3anaTue Ne 13. @opmyna npuseneHust. OCHOBHbIC TPUTOHO-
MCTPHUYCCKHUC TOKACCTBA

IIpakTuueckoe 3ansaTue Ne 14, @opmyIibl CIOKEHUS.

IpakTnueckoe 3ansitue Ne 15. @opmynbl ABOMHOTO aprymeHTa, GopMyJibl
YABOEHUS.

1.3.3 @opmynwt nonosunnozo yana.



1.3.4 IIpeoOpa3oBanue CyMMbI TPMTOHOMETPHYECKUX (PYHKUMH B NMPOU3-
BeJleHHe U 00paTHO.

IpakTnueckoe 3ansaTue Ne 16. [IpeoOGpazoBaHre CyMMbI TPUTOHOMETpUYE-
CKMX (DYHKIIMI B MPOU3BEACHNUE, U 0OPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux ()yHKuuil uepe3 maHzeHc noJo-
BUHHO20 apZyMeHma.

1.3.6 IIpocTreiiine TPUrOHOMETPUYECKHUE YPABHECHUS.

1.3.7 Ilpocmeitwiue mpuzonomempuuecKue HepageHcmaed.

IpakTnueckoe 3ansitue Ne 17. [IpocTeiinme TpPUroHOMETPUUYECKHUE ypaBHE-
HUS 1 HEPABEHCTBA.

1.3.8 O0paTHble TpUrOHOMeTpHYECKHEe (PYHKIUM: apKCHUHYC, apKKOCHUHYC,
apKTaHT'€HC YuCca.

IIpakTnueckoe 3ansaTue Ne 18. O6patHbie TpUroHOMETpHUECKUE QYHKIUU

1.4. ©YHKIIUU, UX CBOMCTBA U TPA®UKHA*

1.4.1 ®yukouu. OOacTh OMNpeeeHUsT U MHOXKECTBO 3HAYCHHH; Tpaduk
byHKUMH, TIOCTpoeHHE TIpaduKoB (GYHKUUNA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.
CpoiicTBa (hyHKIIMH: MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OIPAHUYEHHOCTh, NIEPH-
oIMYHOCTh. [IpoMexxyTku Bo3pacTaHusi M yObIBaHUs, HAaUOOJbIIEE W HAMMEHbBIIIEE
3HAYEHMsI, TOYKH HKcTpemyma. ['paduueckass unHteprperanus. ApudmeTnyeckue
onepanuu Hax GyHKIUIMEA. CroxxHas QyHKIHS (KOMIO3UITHU).

IIpakTuyeckoe 3ausitue Ne 19. [loctpoerne u uteHue rpaduKoB GyHKITUHN.

1.4.2 IlpuMepb!l GyHKIHOHAIBHBIX 3aBHCHUMOCTEHl B peaJlbHBIX NMpoLeccax
U SIBJICHUSX.

IIpakTuyeckoe 3ansaTue Ne 20. ITpumepsl 3aBUCUMOCTEN MEXAY MEPEMEH-
HBIMHU B peaJIbHbIX MPOIIECCaX U3 CMEKHBIX JUCIUILIUH.

1.4.3 Ilonamue o nenpepwvienocmu gpyukyuu. Oopamuvie pynkyuu. Ooracmo
onpeoenenus u obnacms 3HaveHuti oopamuou Gynxyuu. I'pagux oopammnoit ¢ynx-
uuu.

1.4.4 CreneHnHble, moka3arejbHble, JOrapupmMuyeckue U TPUTOHOMETPH-
yeckue pynkmuu. O6parHble TpuroHoMerpuiyeckue pyHkuuu. OnpeneneHust GyHk-
Ui, uX cBoMcTBa U rpaduku. [IpeobpazoBanus rpadukos. [lapamienbHbii epeHoc,
CUMMETPHS OTHOCUTENIBHO OCEN KOOPJIMHAT U CUMMETPHUSI OTHOCUTEILHO Havaia KO-
OpJIMHAT, CHMMETPHUSI OTHOCUTEIBHO MPSIMON Y=X, PACTSIKEHUE U CIKATHE BIOJIb OCEH
KOOpAUHAT.

IIpakTuyeckoe 3ansaTue Ne 21. HenpepsbiBHBIEe M nepuoanveckue (pyHk-
muu. Onpenenenne Qpynkuuii. MccnenoBanne pynkunn. CBoWCTBA TMHEHHON, KBaagpa-
TUYHOW, KyCOUYHO-TUHEWHON U APOOHO- TMHEHHON (DYHKIIHIT

IIpakTnueckoe 3ansitue Ne 22. OOparHble TPpUroHOMeTpUYecKHe (PyHK-
uuu. CpoiicTBa M rpauKd CUHYca, KOCHMHYCa, TaHIeHca W KoTaHreHca. OOpaTHbIe
GYHKIIUM B UX TpaduKH

IpakTnueckoe 3anaTue Ne 23. Ilpukiaagubie 3agaun. [Ipeobpa3oBanust rpa-
¢uka pynkunn. 'apMoHHYECKHE KOJIeOaHNUs.

TEMA 1.5 YPABHEHUSA 1 HEPABEHCTBA*



1.5.1 YpaBHenus u cucreMbl ypaBHeHMi. PaninoHanbHble, MppallMOHAIbHEIE,
MOKA3aTeJIbHbIC, TPUTOHOMETPUYECKUE YPABHEHUSI M CHCTEMBbI ypaBHEHHU. PaBHO-
CUJIBHOCTh YpPaBHEHHMI, HEPABEHCTB, CUCTeM. OCHOBHBIE MPUEMBI PEIICHUS PallKO-
HaJIbHBIX, MPPAlMOHAJIbHBIX, IMOKA3aTEIbHBIX MU TPUTOHOMETPUYECKUX YPABHEHUU
(pa3nokeHue Ha MHOXKHUTEJM, BBEICHHE HOBBIX HEM3BECTHBIX, IMOJCTAHOBKA, rpadu-
YECKHUUN METON).

1.5.2 HepaBenctBa. Ucnosib30BaHue CBOWCTB U rpauKkoB (PyHKUUI Npu
pelIeHUM YpaBHEHUI M HepaBeHCTB. PanuvoHanbHbIE, MppALlMOHAIBHBIE, ITOKA3a-
TeNbHbIE HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX perieHus. Meto untepsanoB. 1300-
paXX€HUE HAa KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN YpPaBHCHUM U HeEpa-
BEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuuecxkue nepagencmea. OcrHognvle npUEMbl UX peuteHu.

IIpakTuyeckoe 3ansaTue Ne 24. IlpeoOpazoBanne ypaBHeHuii. [Tokazarens-
HbIC, JOrapu(QMHUYECKIE, TPHTOHOMETPHYCCKIE YPaBHEHUSI.

IpakTnueckoe 3ansitue Ne 25, Vcnonas30BaHue CBOMCTB U rpadukoB PyHK-
UWW 7151 PEUIEHUSI YPABHEHU U HEPABEHCTB.

1.5.4 IlpuMeHeHHEe MATeMATHYECKHUX METOHOB J/JIfl PEUICHUS COHEepPKa-
TeJbHBIX 332/1a4 M3 Pa3JIMYHBIX 00JacTell HAYKH W NMpakTuku. VHTepnperamus
pe3yabpTara, y4eT peaIbHbIX OTPaHUYCHUMN.

IIpakTH4yeckoe 3ansaTHe Ne 26. Pemienue comep:karejibHbIX 3a/1a4 U3 pas-
JUYHBIX 00J1acTell HAYKU M NMPaKTUKU. KopHu ypaBHeHwuii. PaBHOCHIBHOCTE ypaB-
HeHul. OCHOBHBIE IIPUEMBI PELLICHUS YpaBHEHUI. Penienue cucteM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM*

1.6.1 OcHoBHBbIe MOHSTHA KOMOMHATOPUKHU.* 3anauyd Ha TOJACYET 4YHCIa
pa3MellIeHHi, IepecTaHOBOK, coueTaHui. Perenue 3a1a4 Ha nepebop BapuaHTOB.

IIpakTuyeckoe 3ansitue Ne 27. Pemienne KOMOMHATOPHBIX 3a1a4.* lcro-
pus pa3BUTHUSI KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEN M CTATUCTUKU U UX POJIb B pa3-
JUYHBIX cepax 4deToBeUecKor >ku3HenesTenbHocTu. [IpaBuna komOuHatopuku. Pas-
MCIICHUA, COUCTAHUA U IICPCCTAHOBKH.

1.6.2 ®opmysa 6unoma Herorona.* CpoiicTBa OMHOMUHAIBHBIX KO3 hUIIH-
eHTOB. TpeyronsHuk Ilackans.

I[IpakTnyeckoe 3ansatue Ne 28. ®opmyna 6unom Hprotona. TpeyrompHuk
[Tackass.

I[IpakTnueckoe 3ansaTue Ne 29, Pemenne npukiaaHbpix 3aaay. ™

1.6.3 CoObIiTHE, BEPOATHOCTH COOBITHS, CJI0KEHHE M YMHOKEHHE BEpOST-
HOCTeHl. *

IIpakTnueckoe 3ansaTue Ne 30. Kuaccmueckoe ompenesieHne BepPOSITHO-
CTH*, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEA.

IIpakTuueckoe 3ansaTue Ne 31. Boiuucienue BepositHocTeil. IIpuknagHeie
3agayn. *

1.6.4 IlonsiTHE 0 HE3ABUCUMOCTH COObITHI. JIUCKpeTHAA CIydailHAS] BeJIU-
YHMHA, 3aKOH ee pacnpeaejdeHus. *YucnoBble XapaKTEPUCTUKU IUCKPETHOW CIIy-
yaitHo BenuyuHbl. [ToHsATHE 0 3aKOHE OOJBIINX YUCET.



1.6.5 IIpeacraBiaenue AaHHBIX (TaOIUIBI, TUAarpaMMebl, rpadukn). I'enepans-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmerndyeckoe, MmeauaHa. [lonsitue o 3a-
Aa4ax MaTeMaTH4YeCKO CTATHCTHKH. *

1.6.6 Pemienne npakTU4ecKUX 32124 ¢ MPUMEHEHNEM BEPOSTHOCTHBIX Me-
TOH0B.

IIpakTnueckoe 3ansaTue Ne 32. [IpenacraBieHue 4YMCIOBBIX OaHHBIX. [Ipu-
KJIaJHbIE 3a7a4u. *

PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
TEMA 2.1. HOCJIEAOBATEJIBHOCTHU

2.1.1 Cnoco0bl 3aJaHUSI M CBOMCTBA YHCJIOBBIX IMOCJEI0BATEIHLHOCTEIM.
CymMupoBaHue noclefoBaTesbHOCTEH. beckoHeuHo yObIBaroliasi reoMeTpudeckas
IIPOrpeccHs U ee CyMMma.

IIpakTuueckoe 3ansaTue Ne 33. HucioBas 11ociie1oBaTEIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yObIBaroiias reoMeTpuyeckas
nporpeccus.

2.1.2 Ilonamue o npedene nocinedosamenvnocmu. Cyuecmsosanue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOC1e008AMENIbHOCHIU.

IIpakTuyeckoe 3ansitue Ne 35. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. IPOU3BO/JHAS U EE IPUMEHEHUE

2.2.1 llonsaATHe 0 MPOM3BOAHONH (PYHKLHMH, €e TeOMeTPpHYEeCKHd U (usude-
CKMH cMBICJI. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIuU. [I[pon3BOgHBIE CYMMBI,
Pa3HOCTH, POU3BEACHUS, YacTHbIE. [[pON3BOIHbIE OCHOBHBIX 3J€MEHTAPHBIX (PYHK-
1007078

IIpakTuueckoe 3ansitue Ne 36. [IponzBogHas: MEXaHUUECKUM U T€OMETPUYE-
CKHI CMBICJI ITPOU3BOIHOM.

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

IpakTnueckoe 3ansaTue Ne 38. [IpaBwia u popmynsl 1uddepeHIpoBaHus.

2.2.2 TlpuMeHeHUe MPOU3BOAHOI K MCCJIEIOBAHUI0 (PyHKUMIA M MOCTpOe-
HHIO rpauKoB.

IMpakTuyeckoe 3ansitue Ne 39 VccnenoBanre QPyHKIIMU C TTOMOIIBIO MPOU3-
BOJTHOM.

2.2.3 IIpousBoaHbIe 00paTHON PYHKIIMM U KOMIIO3UIUH (PYHKIMH.

2.2.4 Ilpumepsl UCNIOJIbL30BAHUS NTPOU3BOIHON AJIs1 HAXO0KAECHUS HAMIIYY-
1Iero penieHus B MPUKJIAIHbIX 32/1a4aX.

IpakTnueckoe 3ansitue Ne 40. HaxoxjaeHue HanOOJbIIET0, HAUMEHBIIIETO
3HAYEHUSI U SKCTPEMAIIbHbBIX 3HAUEHUN (PYyHKIUU.

2.2.5 Bropasi nmpou3BoHAasi, €¢ reOMeTPUUYECKH ¥ (PU3HYECKHHd CMBICJI.
HaxoxaeHnue ckopocTu Juisl mpouecca, 3aJaHHOro (opMyioi U rpagukom.



TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3nas u uHTerpaJ. [IpumeHeHue onpeneeHHOTO UHTErpaa
JUIA  HAXOXJCHUS IUIOIAAW KpuBOJMHEWMHOW Tpaneuuu. Popmyna HperoToHa-
Jleitonuna. Ilpumepsl npuMeHeHHsI MHTETpasa B PU3KUKE U T€OMETPUH.

IIpakTnueckoe 3ansatue Ne 41. HemocpeacrBeHHoe HHTerpupoBaHue. MH-
Terpaj u nepBoodpazHas

IIpakTuyeckoe 3anaTue Ne 42. lHTerpupoBaHrue METOOM 3aMEHbI IEPEMEH-
HOMU.

IpakTnueckoe 3ansaTue Ne 43. UHTerpupoBaHue 1Mo YacTsM.

IIpakTuyeckoe 3ansaTue Ne 44. Boruucienue onpeaejieHHbIX HHTEIPAJIOB.
Teopema HeroTrona—Jlelibnuia

IIpakTnuyeckoe 3ansatue Ne 45, [[puMeHeHue uHTErpaisa K BIYUCICHUIO (U-
3UYECKHUX BEJIMYMH U IUTONIAEH.

PA3JIEJI 3. TEOMETPUA
TEMA 3.1. HPAMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

3.1.1 B3aumHoe pacmoJio:KeHHe ABYX NPSAMBIX B mpocrpaHcrse. llapai-
JEIBHOCTh NPSIMOM M IIOCKOCTH. IlapamnensHocTs mmockocreu. Ileprnienaukyisip-
HOCTb IIPSIMOM M IUIOCKOCTH. lIepneHauKyissp u HaKJIIOHHAs. YTOJI MEXAY IPSAMON U
IJIOCKOCTBHIO. JIByrpaHHBINA yrojl. YTOJ MEXAYy IUIOCKOCTAMH. [lepneHnukynsipHOCTh
JIBYX TNIOCKOCTEH.

IIpakTuueckoe 3ansaTue Ne 46. BzanmMHoe pacrnoJioxkeHue NPSIMbIX U IJI0C-
kocreil. [Ipu3Haky B3aMMHOTO paclo0KEHUsS NPSMBIX. YTOJ MEXIY IPSIMBIMU.
[IepnieHAUKYJISIp ¥ HAKJIIOHHASI K TUIOCKOCTHU. YTOJI MEXIY NPSIMOU U TNIOCKOCTHIO

IIpakTnueckoe 3ansitie Ne 47. TeopeMbl 0 B3aUMHOM PaCHOJIOKEHUH
NPSAMOM M IJIOCKOCTH. Teopema 0 Tpex NepreHIUKyIIpax

3.1.2 'eomeTpuyecKkue nmpeodpa3oBaHUA NPOCTPAHCTBA: NAPAJJICTbHBIN TIe-
PEHOC, CHMMETPHSI OTHOCHUTEINIBHO INIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 48. [Ipru3Haky U cBoOMCTBa MapasuIeIbHBIX U MEp-
NEHIUKYJSIPHBIX INTIOCKOCTEN.

IIpakTuyeckoe 3ansitue Ne 49. PaccrosiHue OT TOYKH A0 NMJIOCKOCTH, OT
NPAMOM 10 IUVIOCKOCTH. PaccTosiHue Mexay IUIOCKOCTIMH, MEXAY CKpPEIIUBaro-
IIUMHUCS IPSIMBIMH, MEXIY TPOU3BOJIBHBIMU (PUTYpPaMU B IPOCTPAHCTBE

3.1.3 [IapansesibHOEe MPOEKTHPOBAaHME U €r0 CBOICTBA. B3anMmHOe pacmoso-
xeHue. 300paxeHne npocTpaHCTBEHHBIX QUIYP.

IIpakTuueckoe 3ansaTue Ne 50. [TapamienbHoe TPOEKTUPOBAHUE U €TI0 CBOM-
CTBA.

3.1.4 ITnowaos opmozonanvhoil npoekyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHaIbHOU NPOEK-
YUy MHO20Y20IbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHA
3.2.1 BoinykJjible MHOTOIPaHHUKH. Bepinnel, peObpa, TpaHd MHOTOTpaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jiiiepa.
3.2.2 IIpu3ma. Ilpamas u HakJIOHHasA npu3Ma. [IpaBuiabHast npusma.



3.2.3 Hapamnenenunen. Kyo. Ilmpamuna. IIpaBuibHas nupamuaa. YcedeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B apajiiesienureie, B Ipu3Me U Mu-
pamuae. Ceuenus Ky0a, NpU3Mbl U MUPAMU/IBI.

3.2.4 IlpeacraBiieHne 0 MPaBUJIBLHBIX MHOTOTPAHHUKAX (TeTpaszape, Kyoe,
OKTas/pe, A0JEKAIPE U UKOCADIPE).

IIpakTnueckoe 3ansitue Ne 52, PaznuuHbie BUALI MHOTOIPaHHUKOB. MXx
H300paKeHus.

IpakTnueckoe 3anaTue Ne 53. CeueHusi, pa3BepTKU MHOTOIPAaHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPAILIEHUSA
3.3.1 Ilnnunap m koHyc. YcedeHHbI KOHYc. OCHOBaHHE, BHICOTA, OOKOBAs
MOBEPXHOCTh, 0Opasyromias, pazpepTka. OceBble CEUEHUSI U CEUCHHUsI, Mapaljie/IbHbIC
OCHOBaHHIO.
3.3.2 lllap u cdepa, nx ceyenue. KacaresbHasi IJIOCKOCTH K cdepe.
IIpakTnueckoe 3ansatue Ne 54. Ilnomaas nosepxHocTu. Cummerpus Tel
BpallleHUsl 1 MHOTOTPAaHHMKOB. BUIbl cCUMMETpUii B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUS B TEOMETPUHU*

3.4.1 O0beM u ero usmepenme. MurerpansHas hopmyna oobema. GopmyIibl
o0beMa Ky0a, IpsIMOYTOJILHOTO Napajljiesienuneaa, NpU3Mbl, [IMIHMHIPA.

3.4.2 ®opmyJibl 00beMa MUPAMH/IBI 1 KOHYCA.

3.4.3 @opmMyJibl IVIOIAAN MOBEPXHOCTEH HWINHAPA U KOHYCA.

3.4.4 ®opmyJbl 00beMa HIAPA M IVIOMIAAH CepBbl.

IIpakTnyeckoe 3ansaTue Ne 55. Boruncnenue miomazeit 1 00beMoB.

3.4.5 Ilonodue ten. OTHOMIEHME TUIOIAJCH MOBEPXHOCTE U 00bEMOB 110-
AOOHBIX Tel.

TEMA 3.5. KOOPAUHATDBI U BEKTOPBI*

3.5.1 lIpsaMoyroJgbHas (1ekapToBa) CHCTEMAa KOOPAMHAT B NMPOCTpaHCcTBe. *
dopMynia paccCTOSIHUS MEXAY IBYMSI TOUKaMHU. YpaBHEHHUsS cdepbl, MIOCKOCTH U
MIPSIMOMU.

3.5.2 BekTopbl.* Moaynb Bektopa. PaBeHCTBO BekTOpOB. CIIOKEHHE BEKTO-
pOB. YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHrue BEKTOpa MO HAMPABICHUAM. YTOI
MEXIY JBYMSI BEKTOPAMHU.

3.5.3 Ilpoexknusi BekTopa Ha ocbk. KoopauHaTtel BekTopa. CKajsipHoe Npo-
U3Be/leHHe BEKTOPOB.

I13 Ne 56. Bektopsl.

I13 Ne 57 YpaBHeHue oKpyKHOCTH, cepbl, IIIOCKOCTH. PaccTosiHne Mexmy
TOYKaMH.

JleliCTBMS C BEKTOPaMHM, 3aJaHHBIMHM KoOpAMHATaAMHU. CKaJIsIpHOE NPOU3-
BEJCHUE BEKTOPOB.

BekTOopHOE ypaBHEeHHE NPAMON M MJIOCKOCTH. MCOIb30BaHNE BEKTOPOB
IIPU J10Ka3aTeIbCTBE TEOPEM CTEPEOMETPHHU.

3.5.6 Ucnosb30BaHNe KOOPAUHAT M BEKTOPOB MPH pellleHMH MaTeMaTnye-
CKMX M IPUKJIATHBIX 3a/1a4.*



JUtsi BHEAyIUTOPHBIX 3aHATHA CTYJEHTaM HapsAy C PELICHHEM 3aJad U BbI-
MOJIHEHUEM NPAKTHYECKUX 3aJaHUK MOKHO IMPEMJIOKUTH TEMBI HCCIEI0BATENBCKUX
U pedepaTuBHBIX PabOT, B KOTOPHIX BMECTO CEPUH OTIEIbHBIX MEIKHUX 3aJad U
YOPAXKHEHUI MpeJjiaraloTcsi CI0KETHbIE 3aJlaHus, TPEOYIOIINEe ATUTEIbHON padoThI B
paMKax OJJHOM MaTeMaTU4eCKOW CUTyallMdh. ITH TEMbl MOTYT OBbITh KaK WHIUBUIY-

AJIbHBIMU 3aJJaHUAMHA, TaK W T'PYIIIOBBIMH JJI1 COBMCCTHOI'O BBLIIIOJHCHHUSA HCCICOO-
BaHHA.

IHPUMEPHBIE TEMbI PE®EPATOB (JIOKJIA/10B),
NHANBUAYAJIBHBIX ITPOEKTOB

HenpepriBubie apodu.

[TprMeHeHre CI0KHBIX MMPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTaTUCTHUKE.
BekropHoe 3aianue npsiMbIX U MJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKHUX KOJICOAHUIA.

['paduueckoe penieHrie ypaBHEHU U HEPABEHCTB.
[IpaBusbHBIE U MOTYIIPABUIBHBIE MHOTOTPAHHUKH.

9.  Konuueckue ce4eHHs U UX TPUMEHEHUE B TEXHUKE.

10. Tlonsarue muddepennmana u ero MPUIOKEHUS.

11.  Cxewmbl NOBTOPHBIX HUCTIBITAaHUN bepHyn.

12.  HccnenoBaHue ypaBHEHUN U HEPABEHCTB C MapaMETPOM.

XN R WD =



2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCIUTIJIAHBI

2.1. O0bem y4eOHOM TUCUMIIMHBI U BU/AbI Y4e0HOI padoThl
B Tabmuie ykazan o0bEM BpeMEeHH, 3aINIAHWPOBAHHBIN HA peaTN3alldi0 BCEX
BUJIOB Y4eOHOM pabOTHI:

Bun yueOHoii padoThbl Oovem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 252
B TOM YHCJI€ B OopMe MPAKTHIECKON MOATOTOBKH 70
Oos3aTesqbHAsE ayIUTOPHAs y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCJIE!

JIEKLUU 120

[IPAKTUYECKUE 3aHATUS 114
KoncyabTanun 12
Ipomedsxcymounas ammecmayus 6 popme  IK3aMeHa 6

2.2. TemaTu4yeckui NJIaH 001e00pa3oBaTe/IbHOM Y4eOHOM JTMCUMIINHBI
OV /. 03. MaTtemaTuka

Makc. KoJym4yecTBo ayAUTOPHBIX 4aCOB
Ne HaumenoBaHmue pa3zjie- yued. IMpakTuy. (ce-
Harpyska Teoperuu.
TeMBbI JIOB M TeM Bcero MHHapCKHe)
CTYJAEHTAa o0y4eHue S
(uac)

Beenenue 2 2 2 -
Paszpnen 1. Anreopa 124 124 52 60 64

1.1 Pa3Butue nouaTus o yuc- 10 10 6 4
ne

12 Kopnu, crenenu u nora- 28 28 10 18
pudmbI

1.3 OCHOBBI TPUTOHOMETPHUU 30 30 16 14

1.4 @DyHKIMU, UX CBOMCTBA U 18 18 18 ] 10
rpaduku

15 VYpaBHEHHMsT U HEpaBeH- 14 14 14 ] 6
CTBa
Kombunaropuka, craru-

1.6 CTUKa M TEOpHUsl BEPOST- 24 24 20 12 12
HOCTEU
Pazpnen 2. Havana ma- 42 4 16 2
TEeMaTH4€CKOr0 AHAJIN3a

2.1 ITocaenoBaTenbHOCTH 10 10 4 6

29 [IpousBogHas u ee mpu- 20 20 10 10
MEHEHHE

73 [lepBooOpa3nas u wuHTe- 12 12 ) 10
rpai
Pasznea 3. 'eomerpus 66 66 18 40 26




31 [IpssmMble ¥ TIIOCKOCTH B 20 20 ] 12
MIPOCTPAHCTBE
3.2 MHOrorpaHHUKH 12 12 8 4
33 Tena u  INOBEPXHOCTH 6 6 4 2
BpallleHus
3.4 W3mepenus B reomeTpuu 12 12 12 10 2
3.5 KoopauHatsl v BEKTOPBI 16 16 6 12 4
KoncyabTanun 12
JK3aMeH 6
HTroro 252 234 70 120 114
KouncyabTauuun
no yuyeOHoi qucuunianne OY .03 Maremaruka, 12 yacon
Ne Ne Henesiu HaumeHoBaHue TeMbI Kou-
KOHC- | 10 no BO
oM | miany | gpakry 4acoB
l. 42 Anrebpa 2
2. 42 Pemenue 3amau mo anredpe 2
3. 42 Hauana MmaTemMaTHueCKOro aHaJIN3a 2
4. 42 Pemrenue 3agad mo HayajgaM MaTeMaTHYECKOI'O aHaIn3a 2
5. 42 I'eomerpus 2
6. 42 Pemenue 3aiay no reomeTpun 2
Hroro 12




2.2. XapaKkTepUCTHKA OCHOBHBIX BUJI0B Y4e0OHOM 1eSITeJIbHOCTH CTY/IEHTOB

Ne
n/n

Conep:kanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOM 1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBIX J1eliCTBHIl)

1.

BBenenue

O3HaKOMJICHHE C POJIBIO MaTeMaTHUKU B HAayKe, TEXHUKE, IKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX M MPAKTUYECKOU maes-
TeNbHOCTH. O3HAKOMIICHHE C LENISIMH M 33/1a4aMH U3y4eHUS Ma-
TEMaTUKU IpHU 0cBOeHMHU cnenuanbHocteit CI110

AJITEBPA

Pa3zButne 1moHsaTHS O
qHUCIIe

BrimontHeHre apuMeTHIECKUX JIEHCTBUN HAJl YUCIIAMH, COYe-
Tas YCTHbIE U MUCbMEHHBIE PUEMBI.

HaxoxneHnve nmpuOIMKeHHbIX 3HAUEHUN BEJIMYMH U MOTPEIIHO-
cTeil BeruuciieHui (aOCOMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BBIPAXKECHUH.

Haxoxaenne ommOoK B MpeoOpa3oBaHUAX U BBIUYUCICHUIX (OT-
HOCHUTCS KO BCEM IMMYHKTAaM MPOrPaMMBl).

Kopuu, crenenn, inora-
prudMBI

O3HakOMJIEHHE C TIOHATUEM KOpPHSA N-H CTENEHH, CBOWCTBAMU
PaaMKaoB U IPaBUIIAMHU CPAaBHEHUS KOPHEH.

DOopMyIMpPOBAHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BbI-
YHUCJICHUE U CPAaBHECHHE KOPHEW, BBINIOJHCHHUE NPUKHUIKUA 3Ha4e-
HUs KopHA. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIpaXke-
HUM, COJIepKaluX paguKabl.

Brimonnenue pacyeToB 1o ¢popmyiaaM, COAEPIKALINM PaIHKaIbl,
OCYILECTBIISA1 HEOOXOAUMBIE MTOACTAHOBKH U IPe0Opa30BaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAKEHUH € paaukainamu. Pe-
LICHUE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHATHUEM CTEIIEHU C JIEHCTBUTEJIBHBIM IOKa-
3aTeseM.

Haxoxnenne 3Ha4eHUN CTENEHU, UCTOIB3Ys TMPU HEOOXOAUMO-
CTH MHCTPYMEHTAJIBHBIE CPEJCTBA.

3anuchiBaHUE KOPHS N- CTENEHH B BHUJE CTENECHU C APOOHBIM
MoKaszaTeJIeM U Ha00OpOT.

DopMyIMpPOBAHUE CBOMCTB CTENCHEW. BrlunciieHne CTENeHen ¢
PalMOHAIBHBIM [10KA3aTENIEM, BBITIOJTHECHUE IPUKUIKY 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, COIEp-
JKaIlUX CTENEHM, IPUMEHSIS CBOMCTBA. PelieHne noka3zaTesnbHbIX
YpaBHEHUH.

O3HakoMJIEHHE C NPUMEHEHHEM KOpPHEH U CTENEHEHl IpH BBI-
YHUCIICHUU CPEIHMX, NEICHUH OTpe3Ka B «30JI0TOM CCUCHUW».
Pemenue npuknaaHbIX 3a/1a4 HA CJI0KHbBIE IPOLIECHTBHI.
BrimotHeHre mpeoOpa3oBaHuil BBRIPAKECHHM, MpuMeHeHue (op-
MyJI, CBSI3aHHBIX CO CBOMCTBAaMH CTENEHEH u Jiorapudmos.
Omnpenenenue 06IacTU NOMYCTUMBIX 3HAYCHHMU Jorapupmuye-
CKOro BbIpaxkeHusi. Pemenue norapumMuyeckux ypaBHeHUI

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHAA

I/I3yquHe paaaHHOr0 MCETOJa U3MCPCHHA YIJIOB BPALICHHUA U
WX CBSI3M C TpaaycHON mepoi. M300pakeHne yrioB BpalleHUS
Ha OKPYXXHOCTH, COOTHECEHHE BEJIMUMHBI yIjia C €ro pacroJio-
xenueMm. GopmynupoBaHue onpeaeneHuil TPUroOHOMETPUYECKUX
(GYyHKIUH U YIIIOB MMOBOPOTA U OCTPBIX YITIOB MPSIMOYTOJIBHO-
r'0 TPEYTroJIbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

OCHOBHbBIE TPUTOHOMET-

HpI/IMeHCHI/Ie OCHOBHBIX TPHUTIOHOMCTPHUYCCKUX TOXKACCTB I




PHUUYCCKHUE TOXICCTBA

BBIYKCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (YHKIIUN TIO OJ-
HOU U3 HUX

[IpeoOpazoBanust  mpo-
CTEHIINX TPUTOHOMETPHU-
YECKUX BBIPOKCHUHN

N3ydeHrne ocHOBHBIX (OpMYN TPUTOHOMETPUU: (HOPMYIIBI CIIO-
JKEHUS, YABOCHHUsS, MPEOOpa3oBaHUs CyMMBbl TPUTOHOMETpHUYE-
CKUX (PYHKIMH B NPOU3BEIACHHE U IMPOU3BEIACHHUS B CYMMY U
MPUMEHEHHUE MPU BBIYUCICHUHU 3HAYEHUSI TPUTOHOMETPUYECKOTO
BBIPQXEHUSI U YIIPOILECHHUS €TO.

O3HakoOMJIEHHE CO CBOMCTBAMU CHMMETPUU TOYEK HA €JUHUY-
HOM OKPYKHOCTH M MPUMEHEHHUE UX AJs BbIBOJAa (POpMys IpHu-
BEJICHUS

[Ipocreiime  TpUTOHO-
METPUYECKHUE YpaBHEHUS
1 HepaBEHCTBA

Pemenne no ¢opmynaMm U TPUTOHOMETPHUUECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHECHU.

[IpumeneHnne oOIMMX METOJOB pEIUICHUs ypaBHEHUU (TIpuBee-
HUE K JMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JI0XKEHUs HAa MHO-
YKUTEJIN, 3aMEHbI TIEPEMEHHON) MpU pelIeHHH TPUTOHOMETpUYe-
CKMX YpaBHCHMH. YMEHHE OTMEYaTb HAa Kpyre pelieHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcHHYC, apKKOCHHYC,
apKTaHT'€HC YncIia

O3HakOMJICHHE C TOHSATHEM OOpATHBIX TPUTOHOMETPUUECKUX
G yHKIIHA.

N3yyenne omnpeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHTeHCa
yucia, (HOpMyJUpOBaHUE WX, H300pKEHHE HA EIUHUYHOMN
OKPYXKHOCTH, IPUMEHEHHE MPHU PEUICHIH YPaBHCHUN

®YHKII

WU, UX CBOVMCTBA U TPA®UKH

Iloatune o
}yHK-

OyHKIUN.
HEIPEPBIBHOCTH
LU

O3HakOMJICHHE C TOHSTHEM IEePEeMEHHOW, MpUMepaMH 3aBHCHU-
MOCTel MEeXy epeMEHHBIMU.

O3HakoMJIeHHE C TOHATHEM Tpaduka, OIpelesieHHe MpPUHAI-
JeKHOCTH ToukH Tpaduky Gpynkiuu. OnpeneneHue mo hopmyse
npocTelIIel 3aBHCUMOCTH, BUAa ee rpaduka. BeipakeHue mo
dbopmyIie 0THOM IEPEMEHHOM uepes3 apyrue.

O3HakomiieHHE ¢ ompejaeieHueM (GyHKIUU, (HOpMYIHPOBAHUE
ero. Haxoxxnenue obGnactu ompeaesneHus U 00JIacTh 3HAYCHHM

byHKITUN

10.

CaoiicTBa byHKIIH.
I'paduueckas uHTEpIIpE-
tamms. [lpumepsr (yHk-
[MOHAIILHBIX 3aBUCHUMO-
CTed B peaJbHBIX MpO-
[[eccax U SIBICHUIX

O3HakomileHHE C MpuMepamMH (YHKIHOHAIBHBIX 3aBUCHUMOCTEN
B PEAJIBHBIX IPOLECCAX U3 CMEXHBIX TUCIUILINH.
O3HakoMJIEHHE C JJOKA3aTeIbHBIMU PACCYXKAECHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaapaTUYHON (YHKIUH, IPOBEACHUE HC-
CJIeIOBaHMsI JIMHEWHOW, KYCOYHO-IMHEWHOU, APOOHO-TMHEHHOMN
U KBaJpaTUYHON (yHKUUH, nmocTpoenue ux rpadukon. [Toctpo-
eHue u yreHue rpaduxoB ¢pyHkiui. UccaenoBanue GyHKIINUA.
CocraBnenue BUAOB QYHKIMNA MO0 JAaHHOMY YCJOBHUIO, PELICHUE
3ajiad Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIN

11.

OO6parHble QyHKIIHH

Wzydenune moHsTHs 00paTHON (QYHKIUH, ONpeAesieHHe BUAa U
noctpoeHue rpaduka oOpaTHON (QyHKIMH, HAXOXKIEHUE ee 00-
JIACTH OTpeieNieHus1 U o0acT 3HaueHui. [I[puMeHeHne CBOMCTB
(GyHKUUH MpH UCCIEIOBAHUN YPAaBHEHHHM M PELICHUU 337134 Ha
skcTpeMyM. O3HAKOMIJICHHE C TIOHATHEM CIIOKHOU (DYHKITUU

12.

CrenecHHEIE, roKasa-
TeNbHBIE, Jorapupmude-
CKHE ¥ TPUTOHOMETpHYe-
ckue ¢ynkuuu. OOpar-
HBIE  TPUTOHOMETpHYE-
CKUE (PYHKIIUU

Breruucnenne 3HavueHWi (QYHKIUHA TIO 3HAYECHHWIO apryMEHTA.
OmnpezneneHue MoyIOKEHUsI TOUKH Ha rpaduke 1mo ee KOOpAUHA-
TaM U Ha00OpOT.

Hcnonp3oBanne CBOWCTB (YHKUMHA Ui CPaBHEHUS 3HAYCHUU
cTerneHen u jJorapupMoB.

[Toctpoenne rpadukoB CTENIEHHBIX U JIOTapU(PMUUIECKUX (YHK-
nui. Permenne nmokasaTenpbHBIX U JOrapuMUUECKUX YpaBHCHUM




Y HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHME C TIOHATHEM HEIPEPHIBHOW IEPUOINYECKON
byHKMHA, GOpMYIUpPOBAHHUE CBOWCTB CHHYCAa W KOCHHYCA, IO-
CTpOEHHUE UX IpaUKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHMUYECKUX KOJICOAHUH U MpHU-
MepaMH TapMOHMUYECKUX KOJIeOaHUH I ONMCAaHUs TPOLIECCOB B
¢u3uke u Apyrux odnactax 3HaHUsA. O3HAKOMJICHHE C TOHATUEM
paspbiBHOH  mepuoauueckol  pyHkiuu, QpopmynupoBaHue
CBOWCTB TaHI'€HCA M KOTAaHI€HCA, IOCTPOCHUE UX TPA(PUKOB.
[Ipumenenne cBocTB QyHKIMIA I CpaBHEHUS 3HAUEHUH TpH-
TOHOMETPUYECKUX (QYHKLIMH, pEIIeHUs] TPUTOHOMETPHUYECKUX
YpaBHEHUM.

[TocTpoenue rpadukoB OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHK-
U1 U orpeiesnieHue 1o rpadukaM UX CBOWCTB.

BrimotaeHne npeodpazoBanus rpaduKkoB

YPABHEHUSA U HEPABEHCTBA

13.

YpaBHEHUS W CHUCTEMBI
YPaBHEHUHU
HepaBenctBa u cucteMbl
HEPaBEHCTB C JIBYMs Iie-
PEMEHHBIMU

O3HakoOMJICHHE C MPOCTEHIIMMH CBEACHUSIMU O KOPHAX anreo-
panvecKkux ypaBHEHWH, MOHATUSAMHU MCCIEN0BAHUS YPABHEHUN U
CHCTEM ypaBHEHHU.

N3yueHnue Teopun paBHOCWIBHOCTU YPaBHEHHUU U €€ IPUMEHE-
Hus. [loBTOpeHue 3amucu peleHus CTaHAAPTHBIX YPABHEHMM,
pUEMOB TpeoOpa3oBaHUs YpAaBHEHMU Ui CBEACHUS K CTaH-
JapTHOMY YPaBHEHHUIO.

Pemenune panuoHanbHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUM U CUCTEM.

Hcnonp3oBanue cBOMCTB U rpadukoB (QyHKIUA 171 peuieHus
ypaBHeHHN. [I0BTOpeHNE OCHOBHBIX NPUEMOB PELICHHS CHCTEM.
Pemenune ypaBHeHMI ¢ IPUMEHEHHUEM BCEX NMPUEMOB (pa3ioxke-
HUSl Ha MHOXXUTEIIM, BBEACHHS HOBBIX HEU3BECTHBIX, IOJCTA-
HOBKH, I'pa)uuecKoro MeTo/a).

Pemienue cucteM ypaBHEHHI C MPUMEHEHUEM PA3JIMYHBIX CIIO-
co00B.

O3HakomileHHE ¢ OOLIMMM BONPOCAMH PEIICHHs] HEPAaBEHCTB U
UCIIOJIb30BaHUE CBOWCTB W rpauKoB (DYHKIMHA NMpH pelieHun
HEPABEHCTB.

Pemenne HepaBEeHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTH4eCKMX METOA0B JUIsl pELIEHUs] COAepKa-
TEJIBHBIX 3324 U3 Pa3JIMUHbIX 00JIacTel HayKU U MPaKkTUKU. WH-
TEPIPETUPOBAHUE PE3YJIbTATOB C YUYETOM PEAbHBIX OrpaHUYeE-
HUI

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEN

14.

OcCHOBHEIE OHATUA
KOMOWHATOPUKH

N3ydenne npaBuia KOMOWHATOPUKHU U MPUMEHEHHE MpU pellie-
HUU KOMOMHATOPHBIX 33]1a.

Pemenne koMOMHATOPHBIX 3a71a4 METOJIOM Tiepedopa | 1o Tpa-
BUJTY YMHOXKECHHUSI.

O3HakoMJIEHHE C MOHATUSIMH KOMOMHATOPUKHU: Pa3MEIICHUSIMU,
COUYCTAHMSIMU, TIEPECTAaHOBKAMU U (hopMynaMu 7Sl UX BBIUKCIIC-
Husl. OObscHeHue W NpUMeHeHHe (GOpMyn ISl BBIYUCICHUS
pa3MEILEeHN, IEPECTAHOBOK U COYETAHUM IPU PELICHUM 3a1a4.
O3znakomienue ¢ Ounomom HeioToHa u Tpeyronsaukom Ilacka-
1. PelieHne npakTUUECKHUX 3a]ad ¢ UCIOJb30BAHUEM IOHITHH
U IPaBUJI KOMOMHATOPUKH

15.

DNEMEHTBl TEOPUU BEPO-

N3ydeHne KIIaCCHYECKOro ONPEACIICHUsT BEPOSTHOCTH, CBOWCTB




SITHOCTEH

BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.
PaccmoTrpenue npuMepoB BBIYUCIICHUS BEPOATHOCTEU. Penenue
3aJ1ay Ha BBIUYMCIICHUE BEPOSTHOCTEH COOBITHIA

16.

[IpencraBnenue naHHBIX
(Tabnuibl, AWArpaMMBl,

rpadukm)

O3HakoMJICHHE C TPEACTABICHUEM YUCIIOBBIX JTAHHBIX U UX Xa-
paKTEepUCTHKAMHU.

Pemenne mpakTHyecKMX 3anad Ha OOpabOTKY YMCIOBBIX JIaH-
HBIX, BBIYHCICHHE X XapaKTEPUCTUK

HAYAJA MATEMATHYECKOI'O AHAJIM3A

17.

IlocienoBaTenbHOCTH

O3HakOMJIEHHE C TIOHATHEM YHCIOBOW IOCIIENOBATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YWICHOB.
O3HakoMJICHHE C TTOHATHEM Ipejiesia MOCIe0BaTeIbHOCTH.
O3HaKOMJICHHE C BBIUYMCIECHHEM CyMMbI OECKOHEYHOIO YHCIIO-
BOTO psifia Ha MpUMeEpE BBIUYMCICHHSI CyMMbl OECKOHEYHO YOBbI-
BaIOLIEN Nr€OMETPUUECKON ITPOTPECCUH.

Pemenue 3agad Ha npuMeHeHUE (GOPMYIIBI CyMMBI OECKOHEYHO
yOBIBarOINIEi reOMETPUIECKON MPOTrPEeCCHH

18.

[IpousBogHas u ee mnpu-
MEHEHHE

O3HaKOMJIEHUE C TIOHITHUEM MTPOU3BOIHOM.

Wzydenune u GpopMynnpoBaHUE €€ MEXaHUYECKOT'O U T€OMETpH-
YECKOI'0 CMBICIA, U3YYEHUE AIrOpPUTMa BBIYHUCICHUS MPOU3BOJI-
HOW Ha NpUMEPE BBIYMCIIEHUS MTHOBEHHOW CKOPOCTH U YIJIOBO-
ro ko3 duirenTa KacaTeIbHOM.

CocraBneHre ypaBHEHUs KacaTeJIbHOM B 001IIeM BUJIE.
VYcBoenue mpaBwi audpepeHInpoBaHusl, TaOIUIBI MPOU3BOI-
HBIX JIEMEHTApHBIX (YHKUWH, TpuMeHeHue st auddepeHuu-
poBaHus (PYHKITUH, COCTABJIICHHsI YPAaBHEHHSI KacaTeIbHOM.
W3ydenune TeopeMm O CBSI3U CBOMCTB (DYHKIHMM M MPOU3BOIHOM,
bopMyITUPOBKA UX.

[IpoBeneHne ¢ MOMOIIBIO HMPOM3BOJHON HCCIEIOBaHUS (YHK-
IIUH, 33JTaHHON (HOPMYJIOi.

YcTaHoBIIEHUE CBSI3U CBOWCTB (DYHKIIMU U MPOU3BOJHOM IO MX
rpadukam.

IIpuMeHeHre IPOU3BOAHOM JUIS PELICHUS 3a/1a4 Ha HAXO0XKICHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAYEHUS U Ha HaXOXJICHHE JKC-
TpemMyMa

19.

[TepBooOpasznas U WHTE-
rpai

O3HakoOMJICHHUE C TIOHSITHEM MHTETpaa U MepBOOOpa3HOM.
W3ydenune mnpaBuia BBIYMCIECHUS IMEPBOOOPAa3HONH M TEOpEeMbl
Herorona— Jleli6Hua.

Pemenne 3amad Ha CBA3b NMEPBOOOpA3HOW M €€ MPOU3BOIHOM,
BBIYHCIICHHE TTIEPBOOOPA3HON JIJIsl JaHHOU (DYHKITHH.

Pemenune 3agauy Ha NpUMEHEHWE WMHTErpaja s BBIUYUCICHUS
bu3nYeCKUX BEIMYMH U IUIoUaien

I'EOMETPUA

20.

IIpsiMBIE ¥ ITOCKOCTH B
IIPOCTPAHCTBE

DopMynMpOBKa U IMPUBEICHUE T0KA3ATEJILCTB IIPU3HAKOB B3a-
MMHOI'O PacCIOJIOKEHUS IPSMBIX U IIIOCKOCTeH. PacniosnaBanue
Ha 4EepTEeXkKaX U MOJCIIAX Pa3IM4YHBIX CIy4acB B3aUMHOTO PacIo-
JIOKEHMSI IPSAMBIX M IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX
CY)KICHUU.

DopMyIMpPOBAHUE ONPEACICHUN, IPU3HAKOB U CBOMCTB Mapall-
JICJIBHBIX U MEPHEHANKYIISPHBIX IUIOCKOCTEH, IBYTPaHHBIX U JIH-
HEUHBIX YIJIOB.

BeInonHeHNE TOCTPOEHUS YIIIOB MEXIY NPAMBIMHU, NPSIMOH U
IJIOCKOCTBIO, MEXAY IIOCKOCTSIMU IIO ONHUCAHMIO U PACIIO3Ha-
BaHUE UX HA MOJEIIX.

IIpyMeHeHre NPU3HAKOB M CBOWMCTB PACIOJIOKEHHS NPIMBIX U




IJIOCKOCTEH MpPH PEIICHUH 3a/1a4.

N3o0pakenne Ha pUCYHKaX M KOHCTPYMPOBAaHHE HA MOJEIIX
NEPIECHIUKYIIIPOB U HAKJIOHHBIX K IIJIOCKOCTH, NPSMBIX, IapaJl-
JIENBHBIX IIJIOCKOCTEH, YIVIOB MEXIY HMPSMOM U IUIOCKOCTBIO U
000CHOBaHUE MTOCTPOCHHUS.

Pemenne 3amay Ha BBIUMCIEHHE T'€OMETPUUYECKHUX BEJIMYMH.
OnucelBaHME PACCTOSIHUS OT TOYKHM O IUIOCKOCTH, OT HPSIMOU
JI0 TUIOCKOCTH, MEX]y IUIOCKOCTSIMH, MEXAY CKPEIMBAIOLUMU-
Csl MIPSIMBIMH, MEXIY IPOU3BOJIBHBIMU (PUIypamMH B IPOCTPAH-
CTBE.

DopMyIUpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTO-
SIHUSIX (TEOpEM CYILECTBOBAHUS, CBOWCTBA).

N300pakeHre Ha YepTexax W MOJEIAX PACCTOSHHUS M 0OOCHO-
BaHUE CBOUX CYXJeHui. OnpeesneHne U BBIYUCIEHUE PacCcTOsI-
HUW B mpocTtpaHcTBe. [Ipumenenue GopMysn u TeopeMm ILIaHU-
METPUH JUIs PEIICHUS 3a1a4.

O3HaKOMJICHHE C MOHATHEM IAPAJLIEIBHOIO MPOEKTUPOBAHUS H
ero csorcrteamu. GopmyIMpoOBaHUE TEOPEMBI O IIIOLIALU OPTO-
TOHAJIbHOW ITPOEKIIMA MHOTOYT'OJIbHUKA.

[Ipumenenune Teopun st 0OOCHOBAHUS TOCTPOCHUN M BBIYHC-
JICHUM.

AprymMEHTHpOBaHUE CBOMX CYKIEHHHM O B3aMMHOM pacIojoXke-
HUM IPOCTPAHCTBEHHBIX (PUTYD

21.

MHororpaHHuku

Ornurcanne U XapaKTepUCTUKa Pa3IudHbIX BUJIOB MHOTOTPaHHU-
KOB, [IEPEYHCIICHHE UX DJIEMEHTOB M CBOWCTB.

N300pakeHne MHOTOTPAHHUKOB ¥ BBIMIOJTHEHUE MMOCTPOCHHS HA
N300paXeHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

Briuucnenue aTMHEHHBIX 3JIEMEHTOB M YIJIOB B MPOCTPAHCTBEH-
HBIX KOHOUTYpALIUAX, apTYMEHTUPOBAHNE CBOUX CYXKACHHM.
XapakTepucTuka U HM300paKeHUE CEUYCHHS, Pa3BEPTKH MHOTO-
TPaHHUKOB, BHIYMCIICHHUE TUIOIIAJIEH TOBEPXHOCTEM.

[TocTpoeHne mpocTedmuX cedeHui KyOa, MPU3MBI, MHPaAMUIBL.
[Ipumenenue pakToB U CBEACHUHN U3 IJITAHUMETPHUH.
O3HakOMJICHHE C BUJIaMHU CUMMETpPHIA B TIPOCTPAHCTBE, POpMY-
JIMPOBAHKE OMPEACICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
pUYU TeJ BpallleHUsl © MHOTOTPaHHUKOB.

[IprMeHeHrne CBOMCTB CUMMETPUH MPH PEIICHUH 3a/1a4.
Hcnonb3oBanue MpHOOPETEHHBIX 3HAHUUN IS UCCIICOBAHUS H
MOJICJIMPOBAHUS HECTIOKHBIX 3a7a4.

N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBHITIOJTHEHHUE PH-
CYHKOB 110 YCJIOBUSIM 3a/1a4

22.

Tema wu nDOBEpPXHOCTH
BpaILlCHUs

O3HakoMJICHHE C BUJAMU TN BpalleHUs, (HOpPMYIUPOBAHHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIHPOBAHUE TEOPEM O CEYEHUHM IlIapa IUIOCKOCTBIO M
TJIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTuka U U300pakeHUe TeJ BPAIICHUS, UX Pa3BEPTKH,
CCUCHHUS.

Pemenue 3amay Ha MOCTPOEHHUE CEUYECHUM, BBIYMCICHHUE JUIMH,
paccTtostHui, yrioB, Iuiomaaeil. I[lpoBeneHune goKa3aTeNbHBIX
paccyXJIeHUI Mpu pelIeHUH 3a7ad.

[IprMeHeHrne CBOMCTB CUMMETPUM MPH PEIICHUM 3a/1a4 Ha Tejia
BpallleHus1, KOMOMHAIINIO TE.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJ W BBITTOJIHEHHE PUCYHKA
110 YCJIOBHIO 3a/1a4u




23.

N3Mepenus B reomeTpun

O3HaKOMJICHHE C TMOHATUAMU II0IAIu U 00beMa, akCHOMaMHU 1
CBOMCTBaAMMU.

Pemenue 3ama4 Ha BBIYMCIICHHE TUIOMIAJCH TJIOCKUX (UTYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX (OpMYI U (AKTOB U3 IJIaHH-
MeTpuu. M3yueHne TeopeM O BBIYUCICHHH OOBEMOB MPOCTpaH-
CTBEHHBIX TeJ, peUICHHE 3a]a4 Ha IPUMEHEeHHUE POpPMYIT BBIYHC-
neHust 00beMoB. M3ydenue Gopmyst 71t BEIYUCICHUS TII0MA e
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJ BPAILICHUS.
O3HaKOMJIEHHE C METOJOM BBIYMCIICHHS TUIOMIAIA TOBEPXHOCTH
cdepsl. Pemenue 3agad Ha BBIYHCICHUE TUIOMIAACH MOBEPXHO-
CTU NMPOCTPAHCTBEHHBIX TEJ

24.

KoopauHaTsl 1 BEKTOPHI

O3HakoMJIEeHHE C TIOHATHEM BeKTOpa. M3yueHue nexkapToBoOi
CHUCTEMBI KOOPAHMHAT B IPOCTPAHCTBE, IOCTPOCHUE T10 3aJaHHBIM
KOOpPJIMHATAM TOYEK U IIOCKOCTEH, HAXOXKIEHUE KOOPAUHAT TO-
YeK.

Haxoxxnenne ypaBHEHUH OKPYXHOCTH, C(epsl, IIOCKOCTH. BbI-
YHUCIJIEHUE PACCTOSIHUM MEXAY TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEIMYMH, IIPABUI Pa3I0KCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABWII HAXOXACHUS
KOOPJMHAT BEKTOPa B IIPOCTPAHCTBE, IIPABWII ACUCTBUI C BEKTO-
pamu, 3aJaHHBIMH KOOPAWHATaMHU.

[IpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3ydeHue CKaasipHOrO IMPOU3BENCHUSA BEKTOPOB, BEKTOP-
HOTO YpaBHEHMS NIPSIMOM M IUIOCKOCTH. IIpuMmeHeHue Teopuu
IIPYU PEILIECHUU 3aJa4 Ha JECUCTBUSA C BEKTOPAaMH, KOOPIAWHATHBIN
METOJI, IPUMEHEHUE BEKTOPOB IS BBIYMCIICHUS BEJIMYUH YIJIOB
1 pacctossHui. O3HaKOMJIEHHE C I0KA3aTeJIbCTBAMH TEOPEM CTe-
peoMeTpUM O B3aUMHOM PaCIIOJIOKEHUU IPSAMBIX U IUIOCKOCTEN
C MCIOJIb30BaHUEM BEKTOPOB




3. YYEBHO-METOAUYECKOE U MATEPUAJIbBHO-
TEXHUYECKOE OBECHHEYEHUE ITPOI'PAMMBI YYEBHOM
JUCHUIIJINHBI

OcBoenue HPOTPaMMBI y4eOHOI JMCUUTUIAHBI «MatemaTuka
npeaycMaTpUBaeT HAIMYME yd4eOHOro KaOWHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTB
IPOBOJIUTH YICOHBIE 3aHITHS.

O0OopynoBanne ka0MHeTa MAaTeMATHKH, MaTeMATHYeCKHX IHCIUILINH,
CTATHCTHKHU U METOANKH MAaTeMATHYE€CKOT0 PA3BUTHS:

- pabouee MecTo MpenoaBaTes;

- paboune MecTa 00y4aroIINXCS;

- y4eOHO-METOINYeCKast TUTEPATYpPa;

- y4eOHBIe IJTaKaThI 110 pa3eiaM MaTeMaTHKH;

- NMOPTPEThl MaTeMaTUKOB (18 mIT.);

- JIEMOHCTPAIIMOHHBIN HA0OP T€OMETPUIECKHIX TEIT;

- KOMIUIEKT YE€PTEKHBIX HHCTPYMEHTOB;

- KOMIIBIOTEP ¢ MYJbTUMEHNA POSKTOPOM.

4. PEKOMEHIYEMAS JIMTEPATYPA
Ilepeyenb pexkomeHayeMbIX Y4eOHbIX HM3AaHuil, IHTEepHeT-pecypcoB, 10-
MOJIHUTEILHOM JIUTEPATyPhI
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