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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o00611€00pa3oBaTEIbHON YUeOHON MMCIUIIMHBI «MatemaTukay
npeaHa3HaYeHa JUisl M3y4eHUs MaTeMaTUKU B MPOPECCHOHAIBHBIX 00pa30BaTelIbHbBIX
opranuzanusax CIIO, peanusyromux o0Opa3oBaTeIbHYI0 IPOrpaMMy CpeaHero ooiie-
ro o0pa3oBaHus B Ipejiesiax OCBOCHHSI OCHOBHOM MPO¢eCcCHOHANbHOW 00pa30oBaTelb-
Hoit nmporpammel CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus MpH
MOITOTOBKE CIEIUAIMCTOB CPEIHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit OI'OC cpegnero obumiero
o0pa3oBaHus, MPEABIBIIEMBIX K CTPYKTYpE, COAEPKAHUIO M PE3yIbTaTaM OCBOCHHUS
y4eOHOM AUCUUILIMHBI «MaremMaTuka», B COOTBETCTBUU ¢ PekoMeHaalusiMu mo op-
TaHU3AIMA TOJTYUYEHUsT CPeHETo 00Iero oOpa3oBaHus B Mpejenax OCBOSHUsT oOpa-
30BaTENbHBIX MPOTPaMM CPEAHEro MpogecCHOHaIBLHOrO0 oOpa3oBaHMs Ha Oa3e oc-
HOBHOTO o011ero obpaszoBanusi ¢ yuyetom [IpumMepHoil ocHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl CpeHEro ooIero oopa3oBaHus, 0JI00pPEHHON pelieHreM (peaepabHOro
y4eOHO-METOIMUECKOTO 00bEeAMHEHUs MO 00IIeMy 00pa3oBaHUIO (TIPOTOKOJ OT 28
utoHs1 2016 r. Ne 2/16-3) u yTouHeHH#, 0100peHHbIX HaydHO-MEeTOAMYECKUM COBE-
toM llenTtpa npodeccuoHanpbHOrO 00pa3zoBaHust U cucteM KBaudukarun OI'AY
«D@UPO», IIpoTokos Ne3 ot 25 mas 2017 r.

Conepxanue mporpamMmbl «MaTemaTHKa» HalpaBlI€HO Ha JOCTUXKEHUE Clie-
OYIOIUX yenei:

- obecneyeHrne C(HOPMUPOBAHHOCTH TPEICTABICHUNA O COIMATBHBIX, KYJIb-
TYPHBIX U HCTOPUYECKUX (PAKTOpax CTAHOBJICHHS MAaTEMATHKU;

- obecnieueHre CPOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUIECKOTO U Ma-
TEMaTUYECKOTO MBITTUICHHUS,

- obecneuenrne CHOPMHUPOBAHHOCTH YMEHUW MPUMEHSTH MOJYYCHHBIC 3HA-
HUS TIPU PELICHUU PA3IMYHbIX 3a/a4;

- obecnieueHre cPOPMUPOBAHHOCTH MPEJACTABICHUI O MaTeMaTHUKe KakK yac-
TH OO0IIEYENIOBEYECKON KYJIbTYpbl, YHUBEPCAIbHOM S3bIKE HAYKH, IO3BOJISIOIIUM
OMUCHIBATh U U3yUYaTh peabHbIE MPOLIECCHI U SIBJICHUSI.

B nporpammy BKIIIOUEHO cozepKaHUE, HAalpaBJIeHHOE HA (OopMUpOBaHUE Y
CTYJICHTOB KOMIIETEHIINM, HE0OXO0UMBIX Il KauecTBeHHOro ocBoeHus OIIOIT CTIO
Ha 0a3e OCHOBHOTO OOIEro 0O0pa30BaHMs C IMOJIYYEHHEM CpeaHero olIero oopaso-
BaHWS W OCBOCHHS TMPOTPAMMBI TOATOTOBKH CIIEIIMAUCTOB CPETHErO 3BEHA
(IIICC3).

1.1. O01mas xapakTepucTHKA y4eOHOH AUCHUIIMHBI «MaTeMaTuKa»

Marematuka SIBJISIETCSA byHIaMEHTATBHON 0011eo6pa3oBaTeIbHON
JUCHUIUIMHOM €O  CIOKMBIIMMCS YCTOWYUBBIM  COACpKAHMEM U OOMIMMH
TpeOOBAHUSIMU K MOATOTOBKE 00Yy4arOIIXCsl.

B npodeccuonanbHbIx 00pa30oBaTEIbHBIX OpPraHU3ALMSIX, PEATU3YIOIIHNX
00pa3oBarTesbHYIO MPOTpaMMy CpPEAHETo 00IIero 00pa3oBaHus B Mpeiesax OCBOCHUS
OIIOIT CIIO nHa 06a3e ocHOBHOTO oO0IIEero oOpa3oBaHUs, M3yYECHHE MaTeMaTUKH
UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduis npodhecCuoHaIbHOTO
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oOpa3oBaHws.

IIpu ocBoenun mnpodeccuii CIIO u cnenuansHocTedt CIIO ectecTBEHHO-
Hay4yHOro mnpoduisi npodeccuoHadbHOro obpa3zoBanus, crneuuanbHoctedn CIIO
TYMaHUTAapHOTO Npoduis npodheccuoHaIbHOr0 00pa30BaHUs MaTeMaTHKa U3y4aeTcs
Ha ©OazoBoM ypoBHe @OI'OC COO; mnpu ocBoenuun mnpodeccuit CIIO wu
cnenuangbHocTel CIIO TeXHHYEeCKOro W COLMaNbHO-2KOHOMHUYECKOro Mpoduiiei
npodeccuoHanbHOro 00pa3oBaHMsl MaTeMaTHKa M3y4yaeTcs OoJiee yriayOJeHHO, Kak
npoduibHas y4deOHas NUCIWIUIMHA, YYWUTHIBAIOMIAS CHEIU(PUKY OCBAaUBAEMBIX
npodeccuil WM CerualbHOCTEH.

DTO BBIpAXaeTCsl B COACPKAHUU OOyUCHHUS, KOJIMYECTBE YACOB, BBIACISICMBIX
HAa W3YYCHHUE OTIEIbHBIX TEM IMPOTPaMMbl, TIyOMHE WX OCBOCHHUS CTYACHTAMH,
o0beMe W  XapakTepe TMpaKTUYECKUX  3aHATUH, BUOAX  BHEAYJUTOPHOU
CaMOCTOSITENIbHON paOOThI CTYICHTOB.

OO6mue 1eau u3y4eHus: MaTeMaTUKU TPAIUIMOHHO PEANTM3yIOTCS B YETHIPEX
HaIpaBJICHUSX:

1) oGmiee mpeacTaBieHue 00 UACAX U METOAaX MaTEMATHUKH;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBiaseHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BocnUTaTENbHOE BO3JICHCTBUE.

[Ipodunuzanusa uened MaremMaTHueckoro oOpa30BaHUS OTpa)kaeTcs Ha
BBEIOOpPE TIPUOPUTETOB B OpPTaHU3AIMH YUEOHOU NEeATeNbHOCTH oOydarormmxcs. [
TEXHUYECKOTO,  COIMATbHO-OKOHOMUYECKOTO  mpoduied  mpodhecCHOHATHHOTO
oOpa3oBaHusi BBIOOp 1IleJied CMeIIaeTcs B MpParMaTHUYECKOM HampaBlICHHH,
IPETYCMaTPUBAOIIEM YCUJICHUE W PACIIMPEHUE MPUKIATHOTO XapaKTepa N3ydCHHS
MaTEeMaTUKH, TMPEUMYIIECTBEHHOW OpHUEHTAIlMA Ha AJTOPUTMUYECKHA CTUIIb
MO3HABATEIILHON JIeATeTbHOCTH. JIJIT TyMaHUTApHOTO W €CTECTBEHHOHAYYHOTO
npoduneir npodecCHOHANTBPHOTO 00pa30oBaHUs 0oJiee XapaKTEPHBIM  SBISIETCS
yCUJIEHHE OOIIEKYJIbTYPHON COCTABJISIONICH Y4eOHOW MUCIUIUIMHBI ¢ OpHEeHTaIen
Ha BHU3yaJIbHO-OOpa3HbId W JIOTHYECKUH CTWIM Yy4eOHOM paboThl. WM3yuenwue
MaTeMaTUKH Kak MpoduibHOW 00I11e00pa3oBaTeIbHON yueOHONW AUCIUILIIMHBI,
yuuThIBaloOlIew crnenupuky ocBauBaeMbix cTylaeHTamu mnpodeccuit CIIO wnm
cnenuansaoctu CITO, oOecrieunBaeTcs:

* BBIOOPOM PA3IMYHBIX MOAXOAO0B K BBEJICHUIO OCHOBHBIX NMOHSATUH;

* hopMupoOBaHHEM  CHUCTEeMBbI  Y4€OHBIX  3aJaHUl, OO0ECIEeYMBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX 11E€JIEBBIX YCTAHOBOK;

e o0orameHreM CIeKTpa CTWiIed ydeOHOW JAeSITeNbHOCTH 32  CUeT
COTJIAaCOBAHUSI C BEAYIIUMHU JACATEIHPHOCTHBIMU XapaKTEPUCTUKAMHU BBIOPAHHOM
npodeccun / cienuaTbHOCTH.

[IpodunpHas cocTaBistomas OTpPaKaeTcs B TPEOOBAHUSAX K IOATOTOBKE
00y4Jaronuxcs B 4acTu:

e o0IIEel CHUCTEMbl 3HAHUW: COJEp)KAaTEIbHbIE MPUMEPHl HCIOIb30BAHUS
MaTEeMaTUYECKUX UIEH U METOJI0B B IPO(PECCHOHAILHOMN AESITENIbHOCTH;

* YMEHUH: pa3liuuyue B YypPOBHE TPeOOBAHUN K CIOKHOCTH TPUMEHSIEMbBIX
JIITOPUTMOB;



* IPAKTHYECKOrO HCIOJIb30BaHUSA MPUOOPETEHHBIX 3HAHMM U YMEHUM:
UHAMBUIYAJIBHOTO Y4Ye€0HOIO OmNbITa B IOCTPOCHMHM MAaTEMaTHYECKUX MOJENeH,
BBINIOJIHEHUH UCCIIEI0BATENIBCKUX IIPOEKTOB.

Takum o0Opa3oM, peanu3auus COAEpKaHUS  y4eOHOW  IUCLUIUIMHBI
OPUEHTUPYET Ha IMPUOPUTETHYIO POJIb IPOLECCYATbHBIX XapPaKTEPUCTUK y4eOHOM
paboThl, 3aBUCALIMX OT NPOPUIs MPOPECCHOHATBHOIO O00pa30BaHUS, MOIYUYECHUS
OMbITa MCHOJb30BAHUS MATEMAaTHUKH B COJAEPXKATEIbHBIX M MPOPECCUOHATIBHO
3HAYUMBIX CUTYalUsX IO CPABHEHUIO C (hOPMabHO-YPOBHEBBIMHU PE3yIbTaTUBHBIMU
XapaKTEPUCTUKAMU 00YUYEHUSI.

Copepxanne y4eOHOM AMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COAEPKATEIbHBIMH JIMHUAMH O0yYEHUSI MATEMATHKE:

* anreOpanyeckas JUHUS, BKIFOYAIOIIAs CUCTEMATU3ALMIO CBEEHUI O YHCIIaX;
U3y4eHHE HOBBIX U 000011IeHUE paHee N3YUeHHBIX Onepaluii (BO3BEICHUE B CTEIICHD,
U3BJICUEHUE KOpHS, JIOrapu(pMUPOBAHHUE, CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC HU
oOpaTHblE K HHMM); W3Y4Y€HHME HOBBIX BHUJOB YHMCIIOBBIX BBIpAXEHUH U (HOPMYII;
COBEpLICHCTBOBAHUE IPAKTUYECKUX HABBIKOB M BBIUUCIUTEIBHONW KYJBTYpHI,
pacIIMpeHre U COBEPIICHCTBOBAHUE aNTreOpanyeckoro ammnapara, chOpMUPOBAHHOTO
B OCHOBHOM LIKOJIE, U €r0 IPUMEHEHHUE K PEIICHUI0 MATEMAaTUYECKUX U MPUKIIAAHbBIX
3azay;

* TEOPETUKO-(DYHKLIMOHAJIbHASA JIMHMS, BKJIIOYAIOLIAs CUCTEMATU3ALUI0 U
paciiMpeHue CBeAeHUl O (YHKIUSIX, COBEpPIICHCTBOBAHHE TpaUUECKUX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HJE€IMH W METOJAMH MAaTeMaTHYECKOr0 aHaJu3a B
o0beMe, TO3BOJSIIOIIEM HCCJIENOBaTh JJIEMEHTapHble (YHKIMH U peuiarb
IpocCTeiiire reoMeTpudecKkue, GU3NIECKUe 1 Ipyrue NpuKIaaHble 3a1a4u;

* IMHUS YPAaBHEHM W HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOEHUU H
UCCJIEJOBAaHUM MaTEeMaTHUYECKUX MOJIENel, MepeceKaromascs ¢ aiaredpanyeckoil u
TEOPETUKO-QPYHKIIMOHAIBHON  JIMHUSMHU W BKJIIOYAIOIIAsl ~ pa3BUTHE U
COBEpLICHCTBOBAHUE TEXHUKU aIreOpandyeckux NpeoOpa3oBaHUM ISl pelIeHUs
YPaBHEHUI, HEPABEHCTB M CHCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH MU
UCCIIE0BaTh IMPOCTEHIINE MAaTEMaTHUECKUE MOJEIM IpPHU PELIECHUU NPUKIAAHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIELMAIIBHBIX AUCLUILINH;

* TeOMETpUYECKas JIMHHUS, BKIIOYAIOLIAsl HAIJISIIHbIE MPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UIypax M U3YyYEHHE UX CBOWCTB, (JOPMUPOBAHHE U pPaA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXeHHsA, Ppa3BUTHE  CHOCOOOB  T€OMETPUUYECKUX
U3MEPEHUI, KOOPJIMHATHOTO U BEKTOPHOIO METOJOB /IS PEIICHHS] MAaTEMaTHYECKUX
Y IPUKJIaJHbIX 3a/a4;

* CTOXAaCTHYECKas JMHUS, OCHOBAaHHAs HAa Pa3BUTHUH KOMOMHATOPHBIX YMEHHIA,
NPENCTABICHU O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYXAIOLIEro
MUpa.

Pa3nenbl (TeMbl), BKJIIOYEHHBIE B COJAEpKAHHWE YYEOHON IUCLUIUIMHBI,
SBIIIOTCA OOIIMMU Ui BceX Ipoduieil npoecCuoHaIbHOro 00pa30BaHUs U IIPH
BCEX 00beMax Y4eOHOro BPEMEHHM HE3aBHUCHMO OT TOrO, SIBISETCS JIM y4yeOHas
nuciuiinHa «MaTtemaTtikay 6a30BOM WM MPOQPUIBHOM.

B npumepHBIX TEeMaTMYECKMX IUIAaHAX MPOrpaMMbl y4eOHBIH MaTepual
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MIPEICTaBIICH B (POpME YepeayIomerocsi pa3BepThIBAHUS OCHOBHBIX COJIEP KATEIbHBIX
JuHUN (anreOpanyecKkou, TeopeTUKO-(QYHKIIMOHAILHON, YpaBHEHUN W HEPaBEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TO3BOJISIET THOKO HCIOJIb30BaTh UX
pacnoyioKEHUE W B3aUMOCBA3b, COCTABIATH PaOOUMil KaJeHAApHbIA IUIaH, TO-
pasHoMy uepenyss ydeOHbIE TeMbl (TJ1aBbl YYEeOHHMKA), YYHUTBIBasS MNPOQUIIb
npodeccruonanbHoOro odbpaszoBanus, cnenupuky ocBanaemoi npodeccun CIIO wnu
cnenuansHocT  CIIO, rnyOuMHY u3y4yeHus MaTepuala, YypOBEHb MOJATOTOBKH
CTYJICHTOB IO TIPEAMETY.

[Ipenyiaraempie B TPUMEPHBIX TEMAaTHYECKUX IUTAHAX pasHbIe OOBEMBI
y4eOHOro BpPEMEHM Ha HW3YyYCHHE OJIHOW M TOW K€ TEMbl PEKOMEHIYETCS
WCIIOJIB30BATh JUUIsl BBITIOJIHGHUS PA3IMYHBIX YYEOHBIX 3aJaHuil. TeM cambIM
pasnu4us B TpeOOBaHUSAX K pe3yIbTaTaM 00yUYEHUS MPOSBATCS B YPOBHE HABBIKOB 10
PEIICHHIO 33/1a4 U OTBITE CAMOCTOSTEILHON PaOOTHI.

N3yuenne obmeoOpazoBaTenbHOi yueOHOM qucuumminabl «OY J1.03 MaTtema-
THKa» 3aBEPILIAETCS MOJIBEICHUEM UTOTOB B ()OpME MUCHMEHHOI'O SK3aMeHa B TpO-
necce ocBoenus OIIOIT CIIO c¢ monydeHHEM cpelHero ooIero oopa3oBaHMs IO
porpamMme MoJIr0TOBKM creruanuctoB cpeanero 3sena (IIICC3).

B paznene mporpammbl «CopaepxaHue y4eOHOW AMCHMIUIMHBD) KypCUBOM
BBIJICJICH MaTepuaj, KOTOPBIM NpU H3YYEHUHM MaTEeMaTUKU Kak 0a30BOM, Tak H
npo@rIIbHON y4eOHOM AUCIMIUIMHBI, KOHTPOIIO HE TIOJJIEHKUT.

1.2. MecTo0 y4eOHOM AUCUUILIMHBI B Y4e0HOM ILIaHe

VYyebnas aucnumuimHa «MareMaTtukay SIBISIETCS  y4eOHBIM — TIPEIMETOM
o0s3aTenpbHOM peaMeTHoM oonactn «Martematuka u uapopmarukay OI'OC COO.

VYyebnas mucnumimHa «MareMaTtukay Hu3ydaercs B 001eo0pa3oBaTeIbHOM
mukie yueonoro miaaHa [IIICC3 CIIO na 6a3e ocHOBHOro 001iero oOpa3oBaHUS C
MOJIYYE€HHUEM CpPEeHEero 00Iero o0pa3oBaHus, BXOJUT B COCTaB 00X 00111e00pa3o-
BaTEJIbHBIX YYEOHBIX JUCHUIUINH, GOPMHUPYEMBIX U3 00s13aTE€IbHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obmiero odbpazoBanus, A npodeccuit CIIO wnu crienu-
anbHOcTer CIIO cooTBeTcTBY!IOMIErO MPOdUis TpodeccHoHaTbHOTO 00pa30BaHUS.

1.3. Pe3yabTaThbl 0CBOCHUS YUEOHOM TMCIUTIIMHbI
OcBoeHue coaepkanusi yueOHON NUCUUIUIMHBL «MaTemaTuka» oOecreynuBaeT
JNOCTH)KEHHE CTYACHTAMMU CIIEIYIOLINX Pe3y1bmamos:

° JAUYHOCMHbBIX:
| OY/1.03 | Maremaruka | JIP 1-12, JIP-COII-3
JInyHOCTHBIE pe3yJIbTAThI Ko IM4HOCTHBIX

peaju3aliu NporpaMMbl BOCIIMTAHUS pe3yJbTaToB
peanu3anuu
NPOrpaMMmbl
BOCHUTAHMNS

Oco3Haromuit cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJTMKON CTPaHbI JIP 1

[IposiBAsIOIINE AaKTUBHYIO TPAXAAHCKYIO MO3HUIIMIO, I€MOHCTPUPYIOIIHN JIP 2




IIPUBEPKEHHOCTh NPUHIUIIAM YECTHOCTH, MOPSAAOYHOCTH, OTKPBITOCTH,
HDKOHOMUYECKHA AKTUBHBIA U YYACTBYIOIIUN B CTYACHYECKOM U TEPPUTO-
pHAILHOM CaMOYIIPABICHUM, B TOM YHCJIE HA YCIOBUAX JOOPOBOJIbUYECT-
Ba, IIPOJYKTUBHO B3aMMOJCHCTBYIOIIUN U yYaCTBYIOIIUHA B JEATEIIBHO-
CTH OOIIECTBEHHBIX OpraHU3aluil

Cobnronaronuii HOpMbI IPABOMOPSIZIKA, CIEAYIOIINN UaeanaM TpakIaH-
cKoro ooOmiecTBa, obecrieueHuss OE30MacHOCTH, MPpaB M CBOOOJ TpaKiaaH
Poccun. JIosbHBIN K yCTaHOBKAM U MPOSIBICHUSM IpEJICTaBUTENEH CyO-
KYJIBTYp, OTJIMYAIOIUN UX OT TPYII C JECTPYKTUBHBIM U JIE€BHAHTHBIM
noseJeHueM. J[eMOHCTPUPYIOIIMM HENPUATHE U MIPEAYIIPEKAAOIIMM CO-
LIMAJIBHO ONIACHOE MOBEACHUE OKPYKAIOIIMX

JIP 3

[IposiBiAOIIMNA ¥ IEMOHCTPUPYIOIINUN YBAKEHHUE K JIIOJSAM TPYyJa, OCO3-
HAIOIUNA TIEHHOCTh COOCTBEHHOTO Tpyda. CTpemsmuiics Kk ¢GopMHUpOBa-
HHUIO B CETEBOH Cpee JIMYHOCTHO M MPOEeCCHOHATBHOTO KOHCTPYKTHB-
HOTO «1M(POBOTO CIICA

JIP 4

JleMOHCTpUpYIOIHNI MPUBEP)KEHHOCTh K POJHOU KYJIBTYpE, UCTOpUYE-
CKOH mamsTH Ha OCHOBE JIt0OBH K Poaumne, pogHOMYy Hapoay, MajJou po-
JIMHE, TPUHATUIO TPAIULIMOHHBIX IIEHHOCTE MHOTOHAIMOHAJIBHOIO Ha-
poxna Poccun

JIP S

[TposiBisitOIMiA YBaXKEHUE K JIFOASIM CTAPIIErO MOKOJIEHUS U TOTOBHOCTh
K YYaCTHIO B COLMAJILHON NOAAEPIKKE U BOJIOHTEPCKUX JIBUKECHUIX

JIP 6

Oco3Haromuil NPUOPUTETHYIO LIEHHOCTh JINYHOCTH YEIOBEKA; YBaXKaro-
MUK COOCTBEHHYIO U UYXKYIO0 YHUKAJIBHOCTh B PA3IMYHBIX CUTYaLUsIX, BO
Bcex (popmax u BUAax AEATEIbHOCTH.

JIP 7

[IposiBiSItOIIMA U JIEMOHCTPHUPYIOIIMI YBaXXE€HHUE K MPEACTABUTEIISIM
PA3JIMYHBIX STHOKYJIBTYPHBIX, COOUAJIbHBIX, KOH(i)GCCI/IOHaJIBHLIX 1 NHBIX
rpynn. ConpuvacTHBIM K COXpaHEHUIO, MPEYMHOKEHUIO U TPaHCISUU
KYJIBTYPHBIX TPAJULUN U HEHHOCTEH MHOTOHALIMOHAJILHOTO POCCUUCKOTO
rocy/apcTBa

JIP 8

Cobnromaronuii ¥ mponaraHAMpPYIOMIMKA MpaBuUia 310pOBOro U Oe3omac-
HOro 00pasa >KU3HH, CIIOpPTa; MPEeaynpexAaomuil Tud0 Mpeo oeBaro-
IMUKA 3aBUCHUMOCTH OT aJIKOToJisi, Tabaka, ICHXOAKTHUBHBIX BEIIECTB,
a3apTHBIX Urp U T.4. COXpaHSIOMUN MCUXOJIOTHYECKYIO YCTOMUYUBOCTh B
CUTYaTUBHO CJIOKHBIX WIM CTPEMHUTEIBLHO MEHSIOINXCS CUTYalUsIX

JIP 9

3a0oTAmuiics O 3alIUuTe OKPYXKAIOIIEH Cpenbl, COOCTBEHHOM M
qy»0i 0€30IaCHOCTH, B TOM YHCIe NU(PPOBOIA

JIP 10

[TposiBnsitomniA  yBaXKEHHE K OSCTETUYECKMM IIEHHOCTSIM, 00JIa-
JAOIINNA OCHOBAMHU YCTETUYECKOHN KYJIBTYPBI

JIP 11

IIpuHUMarOMmMI CEMEMHBbIE LIEHHOCTH, TOTOBBIM K CO3JaHUIO Ce-
MBHA M BOCIIUTAHUIO JETEW; AEMOHCTPUPYIOIINI HENPUATHE HACWINSA B
CEMbE, YX0/1a OT POJAUTENBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOLLECHHI
CO CBOMMH JIETbMHU U UX (DUHAHCOBOTO CO/IEPIKAHUS

JIP 12

JInyHOCTHBIE pPe3yJIbTAThI
peau3aiuu NporpaMMsbl BOCITUTAHUS,

onpeesieHHbIe Cy0beKTaMHu 00pPa30BaTeJILHOIO Mpolecca

AJIeKBaTHO OIICHUBAIOIINI CBOM CIIOCOOHOCTH ¥ BO3MOXKHOCTH,
OTBETCTBEHHO OTHOCSIIUICS K Tpoleccy 0OyueHHUs U ero pe3ynbrataM

JIP-COII-3

L MemanpeOMemetx:




— YMEHHE CaMOCTOSITENIBHO ONPENEATh LEIU ACATENbHOCTH U COCTaBJISATh
IUIAaHbl  JESTEIbHOCTH; CaMOCTOSITENIBHO  OCYLIECTBJIATh, KOHTPOJUPOBAaTh U
KOPPEKTHUPOBATh JI€ATEIbHOCTh; HCIIOJIB30BATh BCE BO3MOXKHBIE pECYpCHl IS
JOCTUKEHUSI MIOCTaBJICHHBIX LIEJEH U pealn3aliy IJaHOB JIEATENbHOCTH; BbIOUpATh
YCIIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYALINAX;

— YMEHHE NPOAYKTUBHO OOIIATBCS M B3aMMOJEWCTBOBATH B IpoOLECCE
COBMECTHOM JEATENbHOCTH, YUYUTHIBATh MMO3ULHUU JAPYTUX YUYACTHUKOB JIE€ATEIBLHOCTH,
2 HEeKTUBHO pa3penmaTh KOHDIUKTHI;

— BJIAJICHUE HABBIKAMHM I[I03HABATEJIBHOW, YYEOHO-UCCIEAOBATEIbCKON U
IPOEKTHON JAESITENbHOCTH, HAaBBIKAMU paspellieHus MpodJsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIbHOMY IOMCKY METOJIOB PEIICHUs NMPAaKTHUUECKUX 3a/ad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS;

—TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHOW HMH(POPMAILMOHHO-
MIO3HABATEJILHOM JEATEIBHOCTH, BKJIOUasl YMEHHUE OPUEHTHUPOBATHCS B PA3IHYHBIX
UCTOYHUKAX HMHPOpMAIMH, KPUTUYECKH OIEHUBaTh M  HHTEPIPETUPOBATH
uH(OPMAIIUIO, TOTYYaEMYIO U3 Pa3UYHBIX HCTOYHUKOB;

— BJIAJICHUE SA3BIKOBBIMM CpPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO
U3J1araTh CBOK TOUYKY 3PEHHUs, UCIIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPENICTBA;

—BJIQJICHUE HaBbIKAMM  IIO3HABAaTEIbHOM peQUIEKCMM KaK OCO3HaHHUSA
COBEPIIAEMBIX JEHCTBUA U MBICIUTENBHBIX MPOLECCOB, HX pE3YyJbTaTOB H
OCHOBaHMil, TPaHULl CBOErO 3HAHUS W HE3HAHWUS, HOBBIX IMO3HABATEJIbHBIX 3aJa4 U
CPEICTB JISl UX TOCTHUKEHUS;

— LIETICYCTPEMIIEHHOCTh B MOUCKAX U MPUHSATHH PEIICHUM, COOOPa3UTEIbHOCTD
U UHTYMLHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IHPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPMHUMATh KPacoOTy U TapMOHUIO MHPAa;

o npeomemmoix:

— c(hopMHpPOBAaHHOCTH MPEACTABICHUI O MaTeMaTUKE KakK YacTH MHPOBOM
KyJbTYpbl 1 MECT€ MaTeMaTUKH B COBPEMEHHON IIUBUIIM3AINH, CIIOCO0aX OMHMCAHUSA
SIBJICHUI peajJbHOr0 MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

— c(hopMHpPOBAaHHOCTh TPEACTABICHUNA O MaTEMaTHYECKHX TOHATUAX Kak
BXHEHIINX MaTEeMaTUYECKUX MOJEINAX, IO3BOJIIOIIMX ONMCHIBATh M H3y4daTb
pa3Hble NPOLECCHl M SBICHMS; IOHMMAHHE BO3MOYKHOCTH AKCHOMATUYECKOTO
NOCTPOEHUSI MAaTEMATUUECKUX TEOPHIA;

— BJIQJICHUE METOJaMU J0Ka3aTeJIbCTB M AJTOPUTMOB PEIICHUS, YMEHUE HUX
IPUMEHSATH, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PELIEHUS 3a/1ay;

—BJIAJICHAE  CTAaHAAPTHBIMU NpHEMaMH  pELIEHUS  PALMOHAIBHBIX U
UpPPALMOHAIbHBIX, 10KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUH U
HEPAaBEHCTB, UX CUCTEM; UCIOJb30BAHUE IOTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM
yyuciae JUIsl MOMCKAa IyTH pElIeHWs W WUIIOCTPAlMU pElIeHUs YpPaBHEHUN U
HEPABEHCTB;

— c(popMHPOBAHHOCTH IpeICTaBICHUN 00 OCHOBHBIX HOHATHUAX
MaTEMaTUYECKOI0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHUEM XapaKTEepU30BATh
noBesneHre (PyHKUUH, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUHN I OMUCAHMS U aHAIIn3a
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peanbHbBIX 3aBUCUMOCTEN;

—BJIQJICHUE OCHOBHBIMHU HOHATHUAMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (urypax, MX OCHOBHBIX CBOMICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh T€OMETpUUYECKUE (PUTYpBI HA YEPTEXKAX, MOJIETSAX U B PEAIbHOM MHUPE;
IPUMEHEHNE W3YYEHHBIX CBOWCTB M€OMETPUYECKUX (puUryp u Gopmyn aias perieHus
reOMEeTPUUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM COJIEPIKaHUEM;

— c(hopMHpPOBAaHHOCTH TPEACTABICHUNA O MpPOIECccCax U SIBICHUAX, WMEIOIIUX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B peajJbHOM MHPE,
OCHOBHBIX ITOHATHSAX 3JIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUH HAXOIWUTh M
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHS COOBITMM B MPOCTEMINUX MNPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINUMH;

— BJIQJICHUE HAaBBIKAMU HCIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM
IIPU PELICHUY 3ajau.

Tpebosanus Kk npedmemHuvim pe3yabmamam 0C60EHUA Kypca MamemamuKu

C uenbio OBJNANEHUS YKa3aHHBIM BUIOM MPO(ECCHOHANIBHON ACSITENbHOCTU U
COOTBETCTBYIOIIMMHU MPO(HECCHOHATBHBIMA KOMIIETEHIIUSIMU OOYyYalOUIHiics B XO/€
OCBOCHUS y4eOHON AUCUUIIIINHBI JOJKEH:

yMeTb:

— BBITIOJIHATh apu(pMETHUECKHe AEHCTBUS, COYETas yCTHbIE M IMHUCHbMEHHBIE
IPUEMBI, IPUMEHEHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAUCHUE KOPHS Ha-
TypalbHON CTENEHH, CTENIEHU C palMOHAaJIbHBIM IIOKa3aTeseM, Jorapudma, uCHosb-
3ysl IpM HEOOXOAMMOCTH BBIYHCIIUTEIbHBIE YCTPOWCTBA; IOJIb30BAThCSI OLEHKON U
OPUKUIKON IIPU MPAKTUUYECKUX pacueTax;

— IPUMEHSTH TOHATHUS, CBA3AHHbBIE C JCTUMOCTbBIO IEJIBIX YUCEII, TPU PEUICHUN
MaTeMaTHYECKUX 3a7ay;

— HaxOJUTh KOPHH MHOTOUYJICHOB C OJJHOW MEpEMEHHOMU, pacKiaibIBaTh MHOTO-
YJIEHbl HA MHOYKUTEIH;

— BBINIOJIHATh JCHCTBUS C KOMIUIEKCHBIMU YHMCJIAMH, MOJIb30BATHCS F€OMETPH-
YeCKOW MHTepHpeTanueil KOMIUIEKCHBIX YMCENl, B NMPOCTEHLIMX CIy4yasX HaXOAWUTb
KOMIUIEKCHBIE KOPHU YPABHEHUH C IeHCTBUTEIbHBIMU KO3PPUIINECHTAMU;

— IPOBOJUTH MPEOOPA30BAHMS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, BKIIIO-
YaIOMIMX CTETICHU, PAIUKAIIbL, JJOrapu(Mbl U TPUTOHOMETpHUYECKUEe (QYHKIIUY;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKOH JIeATelb-
HOCTU U B TIOBCEIHEBHOM XKHU3HU JUIsl IPAKTUUYECKUX PAacYETOB MO (opMyJiaM, BKIIO-
qast (popMyInbl, coAepKallue CTENEHH, PaJuKalbl, JOrapu(pMbel U TPUTOHOMETpUYE-
CKH€ (YHKIIMM, UCIOJb3Yys NMPU HEOOXOIMMOCTH CIPABOYHBIE MaTepUalbl U MPO-
CTeHIlINE BBIUUCIUTEIbHBIE YCTPONUCTBA;

— ONpeaeNsITh 3HaueHHue (YHKIUU MO 3HAYEHHUIO apryMEHTa MPH Pa3IUYHbIX
cnocobax 3agaHus PyHKINH;

— CTpOUTh TpadUKU HU3YYEHHBIX (PYHKIMA, BBITIOIHATH MpeoOpa3oBaHUs Tpa-
(bUKOB;

— OIMCBIBATH IO rpauKy U 10 (popMysie MOBEJCHUE U CBOMCTBA PYHKIINH;
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— pelaTh ypaBHEHMS, CUCTEMbI YPaBHEHUI, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA
(GYHKIMI 1 UX rpaguueckue mpecTaBIeHUs;

— UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUECKOMN JIEATElb-
HOCTH M B TIOBCETHEBHOM XKU3HU JIJIs1 OMUCAHUS U MCCIEAOBAHUS C MTOMOUIBIO (PyHK-
Uil pealibHbIX 3aBUCUMOCTEMN, MPEACTABICHUS UX rpaUuecKu; HHTEpIpeTalus rpa-
(UKOB peasbHBIX MPOIIECCOB;

— pemaTh paluoHalbHbIE, TIOKAa3aTeNbHbIE U JIOTapU(PMUUECKHE ypaBHEHUS U
HEPAaBEHCTBA, UPPALMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHMSI, UX CUCTEMBI,

— JI0Ka3aTh HECJIOKHBIEC HEPABEHCTBA;

— pelaTh TECTOBBIE 3aJaud C IOMOILBIO COCTaBJICHHUS YPAaBHEHMH M Hepa-
BEHCTB, HHTEPIPETUPYS PE3YJIbTAT C yUETOM OTPAHUUYEHUH YCIOBUS 33/1a4U;

— M300pakaTh Ha KOOPAUHATHON IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHI
Y HEPABEHCTB C JIBYMs [IEPEMEHHBIMU U UX CUCTEM;

— HaxOJuTh NpPUOJMKEHHbIE PELICHUs YpPAaBHEHHUH M UX CHUCTEM, HUCIIONb3Ys
rpaduyecKuil METO/I;

— pelIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI ¢ IPUMEHEHUEM IpadUUECKuX
NpeICTaBICHUN, CBOMCTB (PYHKLINN, TPOU3BOIHOM;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTHUECKOH JeATelb-
HOCTU U B TIOBCEIHEBHOM XU3HU JUJIsl IOCTPOEHMSI U CJIEAOBAHUS IMPOCTEMIINX MaTe-
MaTHUYECKUX MOJENEH;

— pemarh npocreinre KOMOMHATOPHBIE 3a/1a4i METOJIOM Mepedopa, a TAKXKe ¢
UCIIOJIb30BaHUEM HM3BECTHBIX (POpMyJ, TpeyrojbHuKa Ilackans; BEIYUCIATE KO3PPH-
ueHTsl OuHoMa HproToHa mo (opmyre u ¢ ucmonb30oBaHUEeM TpeyrojibHuka Ilacka-
T8I,

— BBIYHUCIISITh BEPOSATHOCTU COOBITUH Ha OCHOBE IMOJCYETa YHUCIIA HCXOJOB
(mpocTeime cirydan);

— ACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUECKOHN JIEATENb-
HOCTU U B MOBCEJHEBHOW JKU3HHU JUIsl aHAJIM3a PEAIbHBIX YMCIIOBBIX JAHHBIX, MpEa-
CTaBJICHHBIX B BHUJE JAMarpaMm, rpaukoB; Ijs aHaiau3a MH(QOpMalMM CTaTUCTHYE-
CKOT'O XapakTepa;

— HaxOJUTh CYMMY O€CKOHEYHO yOBIBAIOIICH FreOMETPHUUECKON MPOTPECCHH;

— BBIYHUCIISITH MIPOM3BOJHBIE U TIEPBOOOpa3HbIE 3JE€MEHTAPHBIX (YHKIIH, MPH-
MEHSSl IIPaBUJIa BBIYUCIECHUS [IPOU3BOJHBIX U NIEPBOOOPA3HBIX, UCIOJIB3YS CIPABOY-
Hbl€ MaTEPUAJIbL;

— AccreoBaTh QYHKIMU U CTPOUTH UX I'paUKH ¢ HOMOLIbIO IPOU3BOAHOM;

— pemiaTh 3a/1a4d C MPUMEHEHUEM ypaBHEHUS KacaTelIbHOU K rpaguky (pyHK-
LI,

—pemath 3a7aud Ha HAXO0XJICHHWE HAuOOJIbLIET0 U HAMMEHBIIEro 3HAYCHHS
(YHKIIMM Ha OTPE3KE;

— BBIYMCIIATH IUIOMIA/(b KPUBOJIMHEHHON Tpaneuny;

— HACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUECKOHN JEATElb-
HOCTH U B TIOBCEIHEBHOM JKMU3HM ISl PEIICHUS T€OMETPHUUECKUX, (PU3NIECKUX, IKO-
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HOMHUYECKUX M JIPYTUX MPUKIAIHBIX 3a7a4, B TOM YHWCJE 3a7a4 Ha HAUOOJBIINE H
HaVMEHbIINE 3HAYEHUS C IPUMEHEHUEM alllapaTa MaTEMaTUYECKOTO aHaJn3a;

— COOTHOCHUTD MJIOCKHE T€OMETpUUECKUe (PUTyphl U TpeXMEpPHbIE 00BEKTHI C UX
OMHUCAHUSIMU, YEPTEKAMH, U300paKEHUIMHU; PA3IUUaTh U aHAIU3UPOBATh B3aUMHOE
pacnosioxenue puryp;

— n300paxaTh TeOMETPUYECKUE (UTYPHI U TeJa, BRIMOIHATh YEPTEK IO YCIIO-
BUIO 33]1a4U;

— pemaTh r€OMETPUYECKUE 3a/1a4M, ONUPASICh HA U3YYCHHBIE CBOMCTBA IIJIAHU-
METPUYECKUX U CTEPEOMETPUUYECKUX (UTYp U OTHOIICHUN MEXIY HUMH, PUMEHSS
anredpanyecKuii 1 TPUrOHOMETPUYECKUH anmnapar;

— IPOBOJIUTH JOKA3aTEIbHBIE PACCYKACHUS MPU PEIICHUU 3a7a4y, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYUCTIATH JTMHEHHBIC SJIEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(MUTYpa-
IUSX, 00BEMBI U TUIOMIAIA TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENI M UX MPOCTEUIITNX
KOMOMHAIINI;

— IPUMEHATh KOOPJIAWHATHO-BEKTOPHBIN METOJ Il BBIYMCIECHUS OTHOLIEHUWU,
pPacCTOSHUM U YTJIOB;

— CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U M300paXkaTh CEUEHHU TEJ BpallleHHUs;

— WCTIONB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS B TIPAKTUYCCKOUN JESITEIb-
HOCTU U B MOBCEJHEBHOM MKU3HU JJISl MCCIIEIOBaHUS (MOJEIUPOBAHUS) HECIOXKHBIX
MPaKTUYECKUX CUTYyaIlMil HA OCHOBE M3YyYEHHBIX (POPMYJ U CBOMCTB (UTYp; BbIUMC-
JIEHUs JUIMH, TUIONIaJIed U 00bEeMOB NPU PEUICHUU MPAKTUYECKUX 3a/1ay, UCIOJIb3YSI
Py HEOOXOJIUMOCTH CIPABOYHUKU U BBIYUCIUTENbHBIE YCTPOMCTBA; MPUOOPETEHHUS
MPAKTUYECKOTO OMbITA JEATEILHOCTH, MPEAIECTBYIONIEH nMpodeccuoHanbHOM, B OC-
HOBE KOTOPOM JIC)KUT TaHHBIM Y4eOHBIN IPEAMET;

3HATH:

— 3HAYCHUE MATEMATHYECKOM HAYKHU Ul PEIICHUs 3a/1a4, BOSHUKAIOIIUX B
TEOPUH U MPAKTUKE; MHUPOTY U OTPAHUYECHHOCTh MPUMEHEHUS MAaTEeMaTUYECKUX Me-
TOJIOB K aHAJIU3Y U UCCJICTOBAHHIO TIPOIIECCOB U SIBICHUN B IPUPOIE U OOIIECTRE;

— 3HA4YCHUE NPAKTHKHA U BOIPOCOB, BOSHUKAIOIINX B CAMOM MaTEMATHUKE, JJIS
dbopMHUpOBaHUS U PA3BUTHUS MAaTEMATUYECKON HAYKHU;

— WU PacUIMPEHHUs] YUCIOBBIX MHOXKECTB KaK Croco0a MOCTPOEHUsT HOBOTO
MAaTEMATHYECKOr0 anmnapara JJisi PEIICHUS MPAKTUYECKUX 3a/1a4 U BHYTPEHHUX 33/1a4
MAaTEMATHKH;

— 3HAYEHUE HJIe, METOJOB U PE3yJbTAaTOB alreOpbl U MaTEMaTUYECKOTO
aHaJIn3a JJIsl IOCTPOCHUS MOJIEJIEN peabHbIX TPOLECCOB U CUTYALUM;

— BO3MO>»HOCTH T€OMETPHHM ISl OMMCAHUSI CBOMCTB PEANbHBIX MPEIMETOB U
MX B3aUMHOI'O PaCIIOJIOKEHUS;

— YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKA MAaTEMAaTUYECKUX PpacCykKIe-
HUH, UX TPUMEHUMOCTH B PA3JIMYHBIX 00JIACTIX YEIOBEUECKOU JEATETLHOCTH,

— paznuuue TpeOOBaHMM, MPEIBIBIIEMbIX K JOKA3aTEILCTBAM B MAaTEMAaTHKE,
€CTECTBEHHBIX, COLIMAJIbHO-3KOHOMUYECKNX U T'YMAHUTAPHBIX HAYKaX, HA MPAKTHUKE;
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— pOJb aKCMOMATUKU B MAaTE€MaTHUKE; BO3MOXKHOCTh IOCTPOCHHUS MAaTEMaTH-
YEeCKUX TEOpPHI Ha aKCMOMAaTUYeCKOW OCHOBE; 3HAUYE€HUE aKCHOMATUKHU JUISl JPYTUX
oOyacrtell 3HaHUS U TSI IPAKTHKH;

— BEpOSATHOCTHBIM XapaKTep paszIM4YHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OK-
PY’KaroIIero Mupa.

1.4. Copepxanue y4eOHOM IMCIUTIIIHHBI
(*3BE310YKOM BBIACIAIOTCS TEMBI 3aHATUN, TPOBOIUMBIX B (POpME MPAKTHUECKON MOATOTOBKH )

BBEJAEHUE

MaremaTuka B HayKe, TeXHUKe, JKOHOMUKe, HHPOPMAMOHHBIX TEXHOJIO-
TUAX ¥ PAKTHYECKOI eI TeJIbHOCTH.

Lenu u 3a7a4un U3y4EHUs MaTEMaTHKU IpU ocBoeHuu criennansHocTeit CIIO.

PA3JEJI 1. AJITEBPA
TEMA 1.1. PASBUTUE ITOHATHUSA O YUCJIE

1.1.1 Ilesble u panuoOHaJbLHbIE YHCJIa. [eilicTBUTE/IbHbIE YK CJIA.

IpakTueckoe 3ansaTue Ne 1. Apudmernueckue ASHCTBUS HAJ YUCITAMHU.

1.1.2. Ilpuobnusicennvie bluuUcieHUA.

IIpakTnueckoe 3ansitue Ne 2. HaxoxaeHue npudJIMKeHHbIX 3HAYEHUN Be-
JIMYUH U MOTPEeNIHOCTel BbIYMCJICHMI, CPABHEHUE YUCIIOBBIX BBIPAYKECHHUIA.

1.1.3. Komnnexcuole uucna. /leticmeus Ha0 KOMNIAEKCHbIMU YUCIAMU 8 AJleeD-
pauyeckoul ¢hopme. I’ eomempuueckas unmepnpemayusi KOMIJIEKCHO20 yucia. Tpueo-
HOMempu4ecKkas U NOoKA3amenbHas hopma KOMHUIeKCHo2o uucna. [leticmeus Hao
KOMNJIEKCHBIMU YUCTIAMU 8 MPULOHOMEMPULECKOU U NOKA3AMENbHOU (opMax.

TEMA 1.2. KOPHHU, CTEIIEHU U JIOTAPU®MbI

1.2.1 Kopuau u crenenn. KopHu HaTypajapHOI CTENEHU U3 YHUCIA U UX CBOMCT-
BA.

IIpakTuueckoe 3ansitue Ne 3. BriuncieHnue u cpaBHeHUE KOpHEU. BrimomnHe-
HUE PACUYETOB C PaAUKaJIaMH.

1.2.2. CteneHu ¢ paMoOHAJbHBIMHU MOKA3ATEJAMHU, UX cBOMcTBA. CTeneHU
C JEHCTBUTENBHBIMU NTOKA3ATEISIMH, UX CBOWCTBA.

1.2.3. Ceoiicmea cmenenu ¢ oeiicmeumeibHolM nokazamenem. IIpeobpazo-
BaHHE PAlMOHAIBHBIX, HPPALMOHAIBHBIX CTEIIEHHBIX BBIPAKEHUN.

IIpakTuyeckoe 3anaTue Ne 4. HaxoxaeHue 3HAYEHUI CTENEHEW C paluo-
HaJbHBIMH ITOKA3aTEISIMU.

IIpakTnuyeckoe 3anaTue Ne S. Pemenue nppanmoHaibHbIX YPaBHEHUM.

IMpakTuyeckoe 3ansaTue Ne 6. CpaBHenue creneneit. [IpeoOpa3zoBanus Beipa-
YKEHHM, COJEPKAIUX CTEIICHU.

1.2.4. IlpeoOpa3oBanue noka3atejbHbIX BbIpa:keHuii. [IpeoOpa3zoBanue
ajnredpan4ecKux BbIPaKeHUI.

IIpakTuueckoe 3ansaTue Ne 7. PenieHue rnokasaTeabHbIX YPaBHEHUMN.
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1.2.5 Jlorapugm. Jlorapudm uncia. OcHOBHOE JorapupMuuecKoe TOXKAECTBO.
Jecatuunblie U HaTtypasiabHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ile-
pexoJl K HoBOMy ocHOBaHuI0. [Ipeobpa3oBanue orapuMuUUecKux BoIpaKeHUH.

IpakTtuueckune 3ansaTuss Ne 8. Haxo:knenwe 3HadeHuid Jorapudpma mo
MPOU3BOJIBLHOMY OCHOBAHHUIO. llepexol OT OIHOrO OCHOBAHUSA K IPYTOMY.

IIpakTuyeckue 3ansitust Ne 9. Borunciienue u cpaBHeHue JorapupmMoB.

IpakTnueckoe 3ansitue Ne 10. [IpuGm>keHHBbIE BBIYUCICHUS W PEIICHUS
IPUKIAAHBIX 337a4.

IIpakTnueckoe 3ansaTue Ne 11. Pemenne norapupmMuueckux ypaBHEHHIA.

TEMA 1.3. OCHOBbI TPUTTOHOMETPUH

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

IIpakTnueckoe 3ansitue Ne 12. PajquanHblii METOJI U3MEPEHUS YTIIOB Bpallle-
HHUS U CBSI3b C TPAlyCHOM MEPOM.

1.3.2. OcHOBHbBIE TPUTOHOMETPHYECKHE TOXKIECTBA.

IIpakTuueckoe 3ansatue Ne 13. @opmyna npuBeneHuss. OCHOBHbIC TPUTOHO-
MCTPHUYCCKHUC TOKACCTBA

IpakTnueckoe 3ansaTue Ne 14, @opmyIibl CIOKEHHUS.

IIpakTnyeckoe 3ansaTue Ne 15. @opmynbl ABOWHOTO apryMeHTa, (opMyJibl
YABOCHHMUS.

1.3.3 @opmynwl nonroeunnozo yana.

1.3.4 IIpeoOpa3oBanue CyMMbI TPMTOHOMETPHYECKUX (PYHKUMH B NMPOU3-
Be/leHNe U 00paTHO.

IIpakTnueckoe 3ansatue Ne 16. [IpeoOGpazoBaHre CyMMBbI TPUTOHOMETpUYE-
CKMX (DYHKLIMH B MPOU3BEACHNUE, U 0OPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux (QyHKyuil uepe3 maHzeHc noJo-
6UHHO20 apZyMeHma.

1.3.6 IIpocTreiiine TPUrOHOMETPUYECKHE YPABHEHUS.

1.3.7 Ilpocmeiiniue mpuzonomempuueckue HepaseHcmed.

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

1.3.8 O0paTHble TpUrOHOMeTPHYECKHEe (PYHKIUM: apKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC YnCca.

IIpakTnueckoe 3ansaTue Ne 18. O6patHbie TpUroHOMETpHUECKHE QYHKIUU

1.4. ©YHKIIUU, UX CBOUCTBA U TPA®UKHN*

1.4.1 ®ynkouu. OOacTh OMNpeseeHUss U MHOXKECTBO 3HAYCHHH; Tpaduk
byHKUMU, TIOCTpoeHHE TIpapukoB (GYHKUIUNA, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.
CpoiicTBa (yHKIMHU: MOHOTOHHOCTh, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, II€-
puoanyHOCTh. [IpoMexyTKu Bo3pacTaHusi U yObIBaHUS, HAMOOJIbIIEE U HAUMEHbIIIEEe
3Ha4YEHUsI, TOYKH HKcTpemyma. ['paduueckass unteprperanus. Apudmernyeckue
onepanuu HaJ QyHkiuaMu. CiaoxxkHast QyHKIUsS (KOMIIO3UIINS ).

IMpakTuyeckoe 3ansitue Ne 19. [loctpoenne u uteHue rpaduKoB GyHKITUHN.
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1.4.2 IlpuMepbl GyHKIHOHAIBHBIX 32aBHCHUMOCTEHl B pealbHBIX MpoLeccax
U SIBJICHUSIX.

IIpakTnueckoe 3ansatue Ne 20. [Ipumepbl 3aBUCHMOCTEN MEXIY MEPEMEH-
HBIMU B pEaJIbHBIX NPOLIECCaX U3 CMEKHBIX JUCUHUILINH.

1.4.3 Ilonamue o nenpepwvienocmu gpyuxyuu. Oopamuvie pynkyuu. Ooracmo
onpeoenenus u obnacms 3HaveHuti oopamuou Gynxyuu. I'pagux oopamnoit ¢pynx-
uuu.

1.4.4 Crenennsble, MoKa3arejbHbIe, JOrapu(pMuiecKue 1 TPUrOHOMETPH-
yeckne pynknnu. OOpaTtHble TpUroHoMerpuueckue ¢pynkuu. Onpenenenus QyHK-
uii, ux cBoiictea u rpaduku. [IpeoOpazoBanus rpadukos. [lapaniensHblil nepeHoc,
CHUMMETPHUSI OTHOCHUTENBHO OCEW KOOPAMHAT, U CUMMETPUSI OTHOCUTEIILHO Hayasa Ko-
OpAMHAT, CAMMETPUSL OTHOCUTEIIBHO MPSMOU y=X, PACTSIKECHHUE U CKATHUE BIOJIb OCEU
KOOpAMHAT.

IIpakTnueckoe 3ansaTue Ne 21. HenpepbiBHbIe M nepuoanYecKue (PyHK-
muu. Onpenenenue ¢pyHknui. Mccnenoanue ¢pynknuu. CBoHCTBa TMHEHHOM, KBaIpa-
TUYHOU, KYCOYHO-TUHEWHON B APOOHO- TMHEHHOU ()YHKITUMA

IIpakTnueckoe 3ansitue Ne 22. OOparHble TPpUroOHOMeTpUYecKHe (PyHK-
muu. CoiicTBa W rpaduKu CHHYCa, KOCHHYyca, TaHTeHca M KoTaHreHca. OOpaTHbIe
GbyHKIMY U UX TpaQuKu

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

TEMA 1.5 YPABHEHUS 1 HEPABEHCTBA*

1.5.1 YpaBHeHUsI M CUCTEMBI ypaBHEHU. PamuoHajibHbIE, HPPANUOHAJIb-
Hble, MOKAa3aTelbHbIe, TPUTOHOMETPHYECKHE YPABHEHHMA M CHCTEMBbI YpaBHe-
HUH. PaBHOCHIIBLHOCTL ypaBHEHMH, HEPaBeHCTB, cucTeM. OCHOBHBIE NPHEMbI
pelieHus] PAUMOHAJIbHBIX, HPPALHOHAJIBHBIX, IOKA3aTEeJbHbIX U TPUIOHOMeET-
PHYECKUX YpaBHeHHMH (Pa3JoKEHNE HA MHOKUTENN, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpaUuecKuii METO).

1.5.2 HepaBencrBa. cnosib30BaHne CBOMCTB M rpagukoB PpyHKIU npu
pelleHUH YpPaBHEHMI UM HepaBeHCTB. PannoHanbHbIE, UppalMOHAIbHbBIE, TOKA3a-
TeJbHble HEepaBeHCTBA. OCHOBHBIC NPHUEMBI MX pemieHuss. Meron mHTepBaios. M3o-
OpakeHHe Ha KOOpPJIMHATHOW IUIOCKOCTH MHOYKECTBA PELIEHUM ypaBHEHUN M Hepa-
BEHCTB C JIBYMs IEPEMEHHBIMHU U UX CUCTEM.

1.5.3 Tpuconomempuueckue nepasencmea. OCHOGHbIE NPUEMBL UX PEULEHUSL.

IIpakTnueckoe 3ansitue Ne 24, IlpeoOpa3zoBanue ypaBHeHmii. [Tokasareb-
HBIC, J'IOl"apI/I(l)MI/I‘ICCKI/IC, TPUT'OHOMCTPHUUCCKUC YPAaBHCHUA.

IIpakTnueckoe 3ansaTue Ne 25. Vcnons3oBanue cBOWCTB U rpauKoB (PyHK-
LW{ 71 PEUICHUST YPABHEHUM U HEPABEHCTB.

1.5.4 IlpumMeHeHHe MaTeMaTH4YeCKMX METOAOB /ISl PELICHUSI CO/AepHkKa-
TeJbHBIX 33/1a4 U3 Pa3jIMYHbIX 00JacTeil HAYKM W NMpakTuku. MHTepnperauus
pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTuueckoe 3ansitue Ne 26. Pemienne comep:karejbHbIX 3a/1a4 U3 pas-

JIMYHBIX 00J1acTeld HAYKU M NMPAKTUKHU. KopHu ypaBHeHHI. PABHOCHIBHOCTD ypaB-
HeHul. OCHOBHBIE NTPUEMBI pEllIeHUs YpaBHEeHUH. Penienne cucteM ypaBHEHUN.
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TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM*

1.6.1 OcHOBHbBIE MOHATHA KOMOMHATOPUKHU. 3a/1a4l HA MOACYET YUCIIa pas-
MEUIEHUH, epeCTaHOBOK, coueTanuil. Pemienue 3ainay Ha nepedop BapUaHTOB.

IIpakTnueckoe 3ansitue Ne 27. Pemienne KOMOMHATOPHBIX 3aaa4. Mcropus
Pa3BUTHUA KOM6I/IHaT0pI/IKI/I, TCOpUH BepOHTHOCTeﬁ N CTAaTUCTUKHU U UX POJIb B pa3jin4d-
HBIX cepax demoBeUeCcKOH xu3HeAessTenbHoCcTH. [IpaBuna komOunHaTopuku. Pazmenie-
HUA, COUCTAHUA U IICPCCTAHOBKH.

1.6.2 ®opmyaa 6mnoma HeroTona. CoiicTBa OMHOMHHAIBHBIX KO3 hUIIM-
eHTOB. TpeyronbHuk [Tackas.

IIpakTnueckoe 3ansitue Ne 28, dopmyna O6uHom Herorona. TpeyroabHHUK
[Tackass.

IIpakTuyeckoe 3ansitue Ne 29, Penienne npukiagHbixX 3a1a4.

1.6.3 CoObIiTHE, BEPOATHOCTH COOBITHS, CJI0KEHHE M YMHOKEHHE BEpPOST-
HOCTEH.

IIpakTuyeckoe 3anaTue Ne 30. Kinaccnueckoe onpenesieHue BepoOsiTHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEN.

IIpakTnueckoe 3ansaTue Ne 31. Boiuncienue BepositTHOcTeil. IIpuknagHeie
3a7a4H.

1.6.4 IlonsiTHEe 0 HE3ABUCUMOCTH COObITHI. JIUCKpeTHAA CIydailHAS BeJIU-
4YHMHA, 32AK0H ee pacnpeaejaeHuss. YucIoBble XapaKTEPUCTUKU JUCKPETHOM Cilydai-
HOU BennuuHbl. [loHsTHE O 3aKOHE OOJBIIUX YUCEIL.

1.6.5 IIpeacraB/jienne JaHHBIX (TaONUIlBI, JUArpamMMebl, rpaduku). ['eHepaib-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmerndyeckoe, Mmeauana. [lonsitue o 3a-
Aa4Yax MaTeMaTHYeCKOH CTATUCTUKH.

1.6.6 Pemenne npakTu4ecKkux 3aJa4 ¢ IPpMMEHEHHEM BEPOSITHOCTHBIX Me-
TOHOB.

IIpakTuyeckoe 3ansitue Ne 32. [IpencraBieHue 4MCIOBBIX JaHHBIX. [Ipu-
KJIQJIHbIE 3aJa4H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
TEMA 2.1. HOCJIEAOBATEJIBHOCTHU

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

IIpakTnueckoe 3ansaTue Ne 33. HucioBas 110ciie10BaTEIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuyHO yObIBaroiias reoMeTrpuyeckas
nporpeccus.

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

IIpakTuyeckoe 3ansitue Ne 35. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. TIPOU3BOJHAA U EE IPUMEHEHUE
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2.2.1 llonsaATHe 0 MPOM3BOAHONH (PYHKLIHMH, €e TeOMeTPHYCeCKH U (usude-
CKMH cMBbICJI. YpaBHEHHE KacaTeabHOU K rpaduky ¢hyHKIuU. [I[pon3BOgHBIE CYMMBI,
Pa3HOCTH, POU3BEACHUS, YacTHbIE. [[pON3BOIHbIE OCHOBHBIX 3J€MEHTAPHBIX (PYHK-
1007078

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

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

IMpakTuyeckoe 3ansitue Ne 38. [Ipaswna u hopmynsr nuddepeHmpoBanms.

2.2.2 TlpuMeHeHUe MPOU3BOAHOI K MCCJIEI0OBAHUIO (PyHKUIMIA M MOCTpOe-
HHIO rpaduKOB.

IMpakTuyeckoe 3ansitue Ne 39 VccnenoBanre QyHKIIMU C TTOMOIIBIO MPOMU3-
BOJTHOM.

2.2.3 IIpousBoaHbIe 00paTHON PYHKIIUM U KOMIIO3UIUH (PYHKIMH.

2.2.4 IlpuMepbl UCNOJb30BAHNS MPOU3BOAHOM /151 HAXOKIACHUSI HAUIYY-
1Iero pelieHus B MPUKJIAIHbIX 3a/1a4aX.

IpakTnueckoe 3ansitue Ne 40. HaxoxneHue HanOOJbIIET0, HAUMEHbIIIETO
3HAYEHUSI U SKCTPEMAIIbHbIX 3HAUEHUHN (PYyHKIUU.

2.2.5 Bropasi nmpou3BoHAasi, €¢ reOMeTPUUYECKH ¥ (PU3HYECKHHd CMbICJI.
HaxoxaeHnue ckopocTu Jyisl mpouecca, 3aJaHHOro (opMyIion U rpagukom.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Hasi u uHTerpaJ. [IpuMeHeHre ONpeaeIEeHHOrO NHTErpaia
U HAXOXKJICHUS IUIOIIAAW KpUBOJMHEWHOW Tpaneuuu. Popmyna Herorona-
JleitOnuna. [lpumeps! npuMeHeHus: HHTErpayia B GU3UKE U TEOMETPHH.

IIpakTuyeckoe 3anaTue Ne 41. HenmocpeacTrBeHHOe MHTerpupoBaHue. MH-
Terpaji u nepBoodpazHas

IIpakTuueckoe 3ansaTue Ne 42, lnTerpupoBaHue METOAOM 3aMEHBI IIEPEMEH-
HOM.

IIpakTuueckoe 3ansaTue Ne 43. IHTerpupoBaHue 1o 4acTsM.

IIpakTnueckoe 3ansaTue Ne 44, BoiuuciaeHue onpeaeJeHHbIX HHTEIPaJoB.
Teopema HeroTrona—Jleiibnuia

IIpakTnueckoe 3anaTue Ne 45. [Ipumenenrne uHTerpaia K BEIYUCICHUIO (PU-
3MYECKUX BEJINYMH U TUIOIAACH.

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

3.1.1 B3aumHOe pacmoJioxkeHHe ABYX NPSIMBIX B mpocrpaHcrBe. [lapan-
JIENBHOCTh NPSIMOM M IIIOCKOCTH. IlapamensHOCTh Iiockoctel. llepnenaukyisip-
HOCTb NPSAMOM M IUIOCKOCTH. lIeprneHIuKysap U HaKJIOHHAsA. YTOJI MEXIy NPSMOHN U
IUIOCKOCTBIO. JIBYrpaHHBIA yroi. YIrosl MexAay IUIOCKOCTIMU. [leprnenuKyispHOCTb
JIBYX TIOCKOCTEH.

IIpakTuyeckoe 3anaTHe Ne 46. B3aumHoe pacnoJio:keHue NPAMbBIX H IJIOC-
KocTel. [Ipy3Haky B3aMMHOTO pacHoIOKEHUs MPSAMBIX. YTOJ MEXKAY NPAMBIMH.
IleprieHaUKyJISIp U HAKIIOHHAS K INIOCKOCTH. YTOJI MEXIY NPSIMOU U INTIOCKOCTHIO
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IIpakTuyeckoe 3ansitue Ne 47. TeopemMbl 0 B3aMMHOM PacCHOJIOKEHUH
NpSAMOi M IJIOCKOCTH. Teopema o Tpex nepreHauKyIsapax

3.1.2 'eomeTpuyecKkue mpeodpa3oBaHUA NPOCTPAHCTBA: NAPAJJICTBHBIN TIe-
PEHOC, CHMMETPHUS OTHOCUTENIBHO TJIOCKOCTH.

IIpakTuueckoe 3ansitue Ne 48. [Ipu3Haku U CBOWMCTBA MapajliesIbHBIX U IMEp-
NEHIUKYJSIPHBIX TJTIOCKOCTEH.

IIpakTnueckoe 3ansaTue Ne 49. PaccrosiHue OT TOYKH 10 NMJIOCKOCTH, OT
NPAMOM 10 IUIOCKOCTH. PaccTosiHHe MeXay IUIOCKOCTAMM, MEXAY CKpEIIMBaro-
IIUMHUCS IPSIMBIMH, MEXIY TPOU3BOJIBHBIMU (PUTYpPaMU B IPOCTPAHCTBE

3.1.3 [IapansesibHOEe MPOEKTHPOBAaHME U €r0 CBOICTBA. B3anMHOe pacmoso-
xenue. 300paxkeHne npocTpaHCTBEHHBIX QUTY.

IIpakTuyeckoe 3ansitue Ne 50. [TapamienbHoe MPOEKTUPOBAHUE U €TI0 CBOM-
CTBa.

3.1.4 ITnowaos opmozonanvhoil npoekyuu.

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

TEMA 3.2. MHOI'OI'PAHHUKHA

3.2.1 BeinykJjible MHOTOrpaHHMKH. Bepuimnel, peOpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jilsiepa.

3.2.2 IIpu3ma. Ilpamas u Hak/JIOHHasA npu3Ma. [IpaBuiabHast npusma.

3.2.3 Hapamnenenunen. Kyo. Ilmpamuna. I[IpaBuibHas nupamuaa. YcedeH-
Has nupamuna. Terpasap. Cummerpuu B KyOe, B apajiesienumnese, B Ipu3sMe 1 mu-
pamune. Ceyenust Ky0a, MPU3MbI U MUPAMUJIBI.

3.2.4 IlpeacraBjieHne 0 MPaBUJIbHBIX MHOTOTPAHHUKAX (TeTpajszape, Kyoe,
OKTa’/pe, AOJAEKAIPE U UKOCAIPE).

IIpakTnueckoe 3ansaTue Ne 52. PaziuuHbie BUIBI MHOTOTPAaHHUKOB. X n30-
OpakeHwUsl.

IIpakTuueckoe 3ansaTue Ne 53. Ceuenusi, pa3BepTKM MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPALIEHUSA
3.3.1 Huaunap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHME, BbICOTA, OOKOBas
MOBEPXHOCTh, 00pa3zytomias, pa3BepTka. OceBble CEUEHUsI U CEUCHHUs], NapaliebHbIe
OCHOBAHHIO.
3.3.2 Illap u cepa, ux ceyenue. KacareapHas JI0CKOCTH K cepe.
IpakTnueckoe 3ansaTue Ne 54. Ilnomaas nosepxnoctu. CuMmmerpusi Teia
BpPaLleHUs U MHOTOTPAHHMKOB. BUbl cMMMETpU B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUS B TEOMETPUHU*
3.4.1 O0beM u ero usmepenme. MurerpansHas Gopmyna oobema. GopmyIibl
o0beMa Ky0a, IpsIMOYTOJILHOTO Napajlyiesienune1a, NpU3Mbl, IIMIHMHIPA.
3.4.2 @opmyJibl 00beMa MUPAMUIBI U KOHYCA.
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3.4.3 ®opmyJibl IVIOIAAN MOBEPXHOCTEH HWINHAPA U KOHYCA.

3.4.4 @opmyJibl 00beMa HIAPA U IO CePbI.

IIpakTHueckoe 3ansaTue Ne 55, Boruncnenue miomniagei 1 00beMoB.

3.4.5 TlogoOue Tesn. OTHOILIEHHME MJIONIA/IEl MOBEPXHOCTEH U 00HEMOB T0-
MOOHBIX TeJI.

TEMA 3.5. KOOPAUHATBI U BEKTOPbI*

3.5.1 IlpsimoyroJibHas (IeKapTOBa) CHCTEMAa KOOPAMHAT B NMPOCTPAHCTBE.
dopmynia pacCTOSTHUSI MEXAY IBYMSI TOUYKaMH. YpaBHEHHS cdepbhl, MIOCKOCTH U
IPSAMOM.

3.5.2 BekTopsbl. Moayns Bektopa. PaBeHcTBO BekTOpoB. CroXKeHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha 4nciio. Pa3nokeHne BEKTOpa 10 HaNpaBJICHUSAM. YTOJ MEX-
1y IBYMSI BEKTOPaMHU.

3.5.3 Ilpoexkuusi BekTopa Ha ocb. KoopauHaTtel BekTopa. CkajsipHoe Npo-
U3BeJeHUE BEKTOPOB.

3.5.4 YpaBHeHHe OKPY:KHOCTH, cepbl, IJIOCKOCTU. PaccTosiHne Mexay
TOYKAMH.

3.5.5 BekTopHoe ypaBHeHHE NPSAMOM U MJIOCKOCTH.

IIpakTuueckoe 3ansitue Ne 56. Bekropbl. YpaBHeHUE OKPYKHOCTH, cephl,
I0CcKOCTH. Paccrosinne Mexay Toukamu. J{eMCTBUSI ¢ BEKTOPaAMHU, 3aJaHHBIMHU KO-
opauHaTaMu. CkasipHOE MPOU3BECHUE BEKTOPOB. BekTOpHOE ypaBHEHHE MPSMOM H
I0CKOCTH. VIcTIob30BaHe BEKTOPOB P JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

3.5.6 Ucnosib30BaHNe KOOPAUMHAT M BEKTOPOB NPH PellleHMH MaTeMaThye-
CKHUX M MPHUKJIAJAHBIX 32/1a4.

JIJisi BHEAyIUTOPHBIX 3aHSATUM CTyJEHTaM HapsiAy C pEIIeHHEeM 3aJady U BbI-
MOJIHEHUEM TNPAKTUYECKUX 3aJaHUM MOKHO TMPEIJIOAKUTH TEMbI UCCIEI0BATEIbCKUX
U pedepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEpUN OTAEJbHBIX MEJKUX 3aJad U yI-
pPaXXHEHUMN MpEenaratoTcsl CIOKETHbIE 3aJaHusi, TPeOyIolre IIUTENbHOU paboThl B
paMKax OHOW MaTEeMaTUYECKOW CHUTyallud. DTH TEMbl MOTYT OBITh KaK WHIUBHUIY-
aJbHBIMU 33JJaHUSIMU, TaK U TPYNIOBBIMU JJIsi COBMECTHOTO BBIMOJHEHHS UCCIIEIO-
BaHMUSL.

MMPUMEPHBIE TEMbI PE®GEPATOB (JIOKJIA/1IOB),
NHIANBUAYAJIBHBIX ITPOEKTOB

HernpepoiBHbIE ApOOH.
[IpumMeHeHre CI0KHBIX MPOLIEHTOB B S)KOHOMUYECKHUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3a1aHue npsIMbIX U TUIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKHUX KOJICOAHUIA.
['padmueckoe pemieHue ypaBHEHU U HEPABEHCTB.

Nk
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8. [IpaBuiibHBIE U OJYIPABUIIbHBIE MHOTOTPAHHUKH.

0. Konnueckue ceueHus: U ux NpUMEHEHHUE B TEXHUKE.

10. Tlousarue nuddepeninana u ero NpPUIOKEHUs.

I1. Cxembl NOBTOPHBIX UCTIbITaHUN bepHyuiu.

12.  HccnenoBaHue ypaBHEHHUI U HEPABEHCTB C MMAPAMETPOM.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0bem y4eOHOM TUCUMIIMHBI U BU/AbI Y4e0HOI padoThl
B Tabmuie ykazan o0bEM BpeMEHH, 3aIIAHWPOBAHHBIM HA peaTN3aldi0 BCEX
BUJIOB Y4EOHOM pabOTHI:

Bun yueOHoit padoThbl Oovem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero) 352
B TOM 4YHCJI€ B OpME MPAKTUUECKON MTOATOTOBKH 80
Oos3aTesqibHAsE ayIUTOPHAs y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCJIE:

JICKIUU 122

[IPAKTUYECKUE 3aHATUS 112
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 118
IIpomesicymounas ammecmayus 8 popme IK3aMeHa

2.2. TemaTn4yeckui NJ1aH 001e00pa3oBaTe/IbHON Y4eOHOM IMCUMIINHBI

OV ]1.03 MaTemaTuKa
Make. Ca- KoauuecTBo AYAUTOPHBIX YaCOB
4eb MOCT. B T.4.
Ne H YHeo. pabo- B opme IpaxTny.
AUMECHOBAHHE pa3aejioB U Harpys-
TeM Ta CTy- npaKTu4e- Teoperuu. | (cemuHap-
TeM Ka CTy]- Bcero .
bl a CTYy- CKO¥i moaro- o0yuenue cKHe)
(qac) JEeHTa TOBKH 3aHATUA
(uac)
BBeaenne 2 - 2 2 -
Pa3neu 1. Anredpa 190 64 126 54 62 64
PazBurne moHATHS O
1.1 21 11 10 6 4
YHCIIe
Kopnu, crenenn u jora-
1.2 PHA, 35 7 28 10 18
prudMBI
1.3 | OCHOBBI TPUTOHOMETPUHU 41 11 30 16 14
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DyYHKIIUHU, UX CBOMCTBA U

1.4 25 7 18 18 8 10
rpaduKu
15 VYpaBHeHUsT W HEpaBEH- 78 12 16 16 10 6
CTBa
KomOunaropuka, cratu-
1.6 | cTuka u TEopus BEpOSAT- 40 16 24 20 12 12
HOCTEHN
Paznen 2. Havana ma-
TEeMaTH4YeCKOIr0 aHaJIM- 57 15 42 26 16 26
3a
2.1 IlocienoBaTenbHOCTH 14 4 10 4 6
29 IIpousBogHas u ee mpu- 24 4 20 10 10
MEHEHHUE
73 [TepBooOpasnast u WHTE- 19 7 12 ) 10
rpai
Paznen 3. I'eomeTpus 103 39 64 42 22
31 IIpsiMBlEe M IUIOCKOCTH B 8 3 20 3 12
MIPOCTPAHCTBE
3.2 | MHOrorpanHuku 24 12 12 8 4
33 Tena ©W TOBEPXHOCTH 10 4 6 4 )
BpallleHUs
3.4 | U3MepeHus B reoMeTpuun 16 4 12 12 10 2
3.5 | KoopauHathl 1 BEKTOPBI 27 11 14 14 12 2
HTroro 352 118 234 80 122 112
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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

Pa3Burtue
qHUCIIe

IOHATHUA 0

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».
Pemenne npukinaaHbIX 3a/1a4 HA CI0KHbBIE IPOLIEHTBHI.

[IpeobOpazoBanue anred-
PauYECKUX BBIPAKECHUN

BrimotHeHre mpeoOpa3oBaHuil BRIPAKECHUM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMH CTemneHei u norapudmon. Or-
peaeneHue o0JacTH AOMYCTUMBIX 3HAYEHUH JIOTapu(pMUIECKOTO
BeIpakeHus. Perenne orapuMuiyeckux ypaBHEHUH

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE IOHATHASA

I/IsyquHe paaiaHHOTr0 MCETOJa U3MCPCHHA YIJIOB BPALICHHUA U
WX CBSI3M C TpaaycHON mepoi. M300pakeHne yrioB BpalleHUS
Ha OKPYXXHOCTH, COOTHECEHHE BEJIMUMHBI yIjia C €ro pacroJio-
xenueMm. GopmynupoBaHue onpeaeneHuil TPUroHOMETPUUYECKUX
(GYHKIUH JUIsL YIIIOB MOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJIBHO-

22




T'0O TPCYIroJIbHHUKA U 00BsACHEHHE UX B3aMMOCBSI3H

OCHOBHbBIE TPUTOHOMET-
pHUECKUE TOXKIECTBA

[IprumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB IS
BBIYHCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (YHKIIUNA TO Of-
HOU U3 HUX

[IpeoOpazoBanuss  mpo-
CTEHIINX TPUTOHOMETPHU-
YECKUX BBIPOKECHUHN

N3ydenrne ocHOBHBIX (OpMYN TPUTOHOMETPUU: (HOPMYIIBI CIIO-
JKEHUS, YABOCHHUsS, MPEOOpa3OBaHUsS CyMMBbl TPUTOHOMETpHUYE-
CKUX (PyHKIMH B NPOU3BEIACHHE U IMPOU3BEIACHUS B CyMMY U
MPUMEHEHHUE MPU BBIYUCICHUU 3HAYEHUSI TPUTOHOMETPUUYECKOTO
BBIPQXEHUSI U YIIPOILIECHHUS €TO.

O3HakoOMJIEHUE CO CBOMCTBAMU CHMMETPUU TOYEK HA €JUHUY-
HOM OKPYKHOCTH M MPUMEHEHHUE UX AJIs BbIBOJAa (POpMys ImpHu-
BEJICHUS

[Ipocreiime  TpUTOHO-
METPUUYECKHUE YpPaBHEHUS
1 HepaBEHCTBA

Pemenne mo ¢opMmynaMm U TPUTOHOMETPHUUECKOMY KPYTY IPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHECHU.

[IpumeneHnne oOMMX METOJOB pEIICHUs ypaBHEHUU (TpuBee-
HUE K JMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JI0XKEHUs Ha MHO-
YKUTEIIN, 3aMEHbI TIEPEMEHHON) MpU pelIeHHH TPUTOHOMETpUYe-
CKMX YpPaBHCHMH. YMEHHE OTMEYaTb HAa Kpyre pelieHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YncIia

O3HakOMJICHHE C TOHSATHEM OOpPATHBIX TPUTOHOMETPUUECKUX
G yHKIIHA.

N3ydenne ompeneneHuii apkcuHyca, apKKOCHHYCa, apKTaHTeHCa
yucia, popmyaupoBaHue UX, U300paKCHHE HA CAMHUYHOU OK-
PY>KHOCTH, TPUMEHEHUE TIPU PEIICHUU YPaBHEHHM

®YHKIHNU, UX CBOUCTBA U TPA®UKH

10.

Oynkuuu. [lonstue o
HETIPEpPHIBHOCTH  (PYHK-
02078

O3HakOMJIEHUE C TOHSITHEM IMEPEMEHHOM, NMPUMEPAMH 3aBUCH-
MOCTel MEeXy IepeMEHHBIMU.

O3HakOMJICHHE C TMOHSATHEM TrpaduKa, OMpeaesieHne MpUHAI-
JeKHOCTH ToukH Tpaduky Gynkiuu. OnpeneneHue mo hopmyse
npocTelIIel 3aBUCUMOCTH, BUaa ee rpaduka. BeipakeHue mo
dbopmyIie 0IHOM IEPEMEHHOM uepes3 apyrue.

O3nakomiieHHE ¢ ompexaereHueM (GyHKIUU, (HOPMYIHPOBAHUE
ero. Haxoxxmenue obGnactu ompeaesneHus u 00JIacTh 3HAYCHHM

byHKITUN

11.

CaoiicTBa byHKIMH.
I'paduueckass mHTEpMIpE-
tarus. [Ipumeps ¢GyHK-
LIUOHAIBHBIX 3aBHCHMO-
CTE€l B pEAIBHBIX IPO-
L[eCCaxX U SBICHUAX

O3HakomiieHHE C MpuUMepamMH (YHKIHOHAIBHBIX 3aBUCHMOCTEH
B PEAJbHBIX MPOIECCaX U3 CMEKHBIX TUCIUIIINH.
O3HaKOMJIEHHE € J10Ka3aTEIbHBIMU PACCYKIEHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTUYHOU (DYHKITHH, MPOBEJICHUE WUC-
CJICZIOBAHUS JTMHEWHOW, KYyCOYHO-JIMHEHHOH, NpOoOHO-TMHEHHON
W KBaJpaTUYHOW (QYHKIMHA, TocTpoeHue wux rpadukos. Ilo-
CTpoeHue u yTeHue rpadpukon ¢ynkuuii. MccnenoBanue QpyHk-
107078

CocraBnenue BUAOB QYHKIMNA MO0 JAaHHOMY YCJOBHUIO, PELICHUE
3a/1a4 Ha 9KCTPEMYM.

Brimonaenune npeodbpazoBanuii rpaduka GyHKIMH

12.

OO6parnbie GyHKIIHH

Nzyuenue nouwsmus obpamuou yuKkyuu, onpeoeieHue euoa u
nocmpoernue epaguxa oopamuol yHKyuu, Haxoxicoenue ee 00-
nacmu  onpeodeneHusi u obracmu 3uauenutl. llpuMeHeHHE
CBOWCTB ()YHKIMH NPH HMCCIECJOBAHUU YPAaBHEHUN W PELICHUU
3a7a4 Ha HKCTpemMyM. (O3HAKOMJIEHHWE C TOHSTHUEM CIOKHOU

byHKITUN

13.

| Crenennsie, 1I0Ka3a-

Brruucnenue 3HaueHnit GyHKImil mo 3Ha4eHUto aprymenTa. Or-
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TeNbHbIE, JIorapudmude-
CKH€ ¥ TPUTOHOMETpHYe-
ckue ¢yaknun. OOpar-
HbIE  TPUTOHOMETpHYE-
ckue QPyHKIUU

pezneneHue MoJ0KEeHUsI TOUKU Ha rpaduke Mo ee KoopaAuHaTaM U
HA000pOT.

Hcnonp3oBaHne CBOMCTB (PYHKITUK IJIsi CpPAaBHCHHS 3HAYCHHI
CTeTeHel u orapudmos.

[TocTpoenue rpadMKoOB CTENEHHBIX M JorapupMUIecKuX (yHK-
1uii. Pemenne mokazarenbHbIX U JOrapu(MUUECKUX ypaBHEHUH
Y HEPaBEHCTB IO U3BECTHBIM AJITOPUTMAaM.

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

O3HakoMJIEHHE C MOHITHEM TapMOHHYECKUX KOJIeOaHHUM U mpH-
MepaMH TapMOHMYECKUX KOJIeOaHUH I ONMCAaHUs TPOLIECCOB B
¢busnke u Apyrux obnactsax 3HaHus. O3HaAKOMJICHHE C TIOHATHEM
paspbiBHOH  mepuoauueckoil  pyHkiuu, QpopmynupoBaHue
CBOMCTB TaHT'€HCA U KOTAaHT€HCAa, IOCTPOEHUE UX TpadUKOB.
[Ipumenenne cBocTB QyHKIMIA I CpaBHEHUS 3HAUEHUH TpH-
TOHOMETPUYECKUX (PYHKIMM, pEIIeHUsI TPUTOHOMETPUUYECKUX
YpaBHEHUM.

llocmpoenue 2paguxos obpamuvlx  MpPUSOHOMEMPUYECKUX
@yHKYUll U onpedenenue no 2paguram ux c8oLcma.
BrimonaeHne npeodpa3oBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

14.

ITocienoBaTenbHOCTH

O3HakOMJIEHHE C TIOHATHEM YHCIOBOW IOCIIEN0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YWICHOB.
O3nakomneHue ¢ nousamuem npeoeia nocie008amelbHOCHIU.
O3HaKOMJICHHE C BBIUYMCICHHEM CyMMbl OECKOHEYHOIO YHCIIO-
BOTO psifia Ha MpUMeEpE BBIUYMCICHHSI CyMMbl OECKOHEYHO YOBbI-
BaIOLLEN Nr€OMETPUUECKON ITPOTPECCUH.

Pemenue 3agad Ha npuMeHeHUE (GOPMYIIBI CYMMBI OECKOHEYHO
yOBIBarOIEi reOMETPUIECKON MPOTrPECCHH

15.

[IpousBogHas u ee mnpu-
MEHEHHE

O3HaKOMJIEHUE C TTIOHITUEM MTPOU3BOIHOM.

Wzydenune u GpopMynInpoBaHUE €€ MEXaHUYECKOT'O U T€OMETpH-
YECKOI'0 CMBICIIA, U3YYEHUE AIrOpUTMa BBIYHUCIECHUS MPOU3BOJI-
HOW Ha NpUMEpPE BBIYUCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro ko3 duirenTa KacaTeIbHOM.

CocraBneHne ypaBHEHUs KacaTeJIbHOM B 001IEM BUJIE.
VYcBoenue mpaBwi audpepeHnnpoBaHus, TaOIUIBI MPOU3BOI-
HBIX DJIEMEHTapHBIX (YHKUWH, TpuMeHeHue st auddepeHuu-
poBaHus (PYHKITUH, COCTABJIICHHsI YPAaBHEHHsI KacaTeIbHOM.
W3ydenune TteopeMm O CBSI3U CBOMCTB (DYHKIMM M MPOU3BOIHOM,
bopMyITUPOBKA UX.

[IpoBeneHne ¢ MOMOIIBIO MPOM3BOJHON HCCIENOBaHUS (YHK-
IIWH, 33JTaHHON (HOPMYJIOi.

YcTaHoBIIEHUE CBSI3U CBOWCTB (DYHKIIMU U MPOU3BOJHOM MO MX
rpadukam.

IIpuMeHeHre IPOU3BOAHOM UL PEIICHUS 3a/1a4 Ha HAXO0XKICHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAYEHUS U Ha HaXOXJICHHE JKC-
TpeMyMa

16.

[TepBooOpasznas U WHTE-
rpai

O3HakoOMJICHHE C TIOHSITHEM MHTETpaa U MepBOOOpa3HOM.
W3ydenune mnpaBuia BBIYMCIEHUS IMEPBOOOPAa3HONH M TEOpEeMbl
Hprotona— JleiiOHuna.

Pemnienne 3amad Ha CBA3b MEPBOOOpA3HOW M €€ MPOU3BOIHOM,
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BBIYHCIICHHE TTIEPBOOOPA3HON JIJIsl JAaHHOU (DYHKITHH.
Pemenue 3aa4 Ha TMPUMCHCHHUC HUHTCIpalla MJIA BbIYHCIICHUA
(GU3NYECKUX BETMYWH M TUIOIIAACH

YPABHEHUSA U HEPABEHCTBA

17.

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

O3HakoOMJICHHE C MPOCTEHIIMMHU CBEACHUSIMU O KOPHAX anreo-
panvecKkux ypaBHEHHMH, MOHATUSAMHU MCCIEN0BAHUS YPABHEHUN U
CHCTEM ypaBHEHHUI.

N3yueHnue Teopun paBHOCWIBHOCTU YPaBHEHHUM U €€ IPUMEHE-
Hus. [loBTOpeHue 3amucu peleHus CTaHAAPTHBIX YPABHEHMM,
IpUEMOB TpeoOpa3oBaHUs YpAaBHEHMH Ui CBEICHUS K CTaH-
JApTHOMY YPaBHEHHUIO.

Pemenne panuoHanbHBIX, HPPALMOHAIBHBIX, [10KA3aTEIbHBIX U
TPUTOHOMETPUYECKHUX YPABHEHUM U CHCTEM.

Hcnonp3oBanue cBOMCTB U rpadukoB (QyHKIUA 171 peuieHus
ypaBHeHHUN. [I0BTOpeHNE OCHOBHBIX NPUEMOB PELICHHS CHCTEM.
Pemenune ypaBHeHMI ¢ IPUMEHEHHUEM BCEX NMPUEMOB (pa3ioxke-
HUS Ha MHOXXUTEIM, 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 HepaBeHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTH4eCKMX METOA0B JUIsl pELIEHUs] COAepKa-
TEJIBHBIX 3324 U3 Pa3JIMUHbIX 00JIacTel HayKU U MPaKkTUKU. WH-
TEPIPETUPOBAHUE PE3YJITATOB C YUYETOM PEAIbHBIX OrpaHHUYe-
HUI

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTENU U CTATUCTUKH

18.

OcHoBHBIE
KOMOWHATOPUKH

HOHATHUA

N3ydenne npaBuia KOMOWHATOPUKHU U MPUMEHEHHE MpU pellie-
HUU KOMOMHATOPHBIX 33]1a4.

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

O3HakoMJIEHHE C MOHATUSIMH KOMOMHATOPUKHU: Pa3MEIICHUSIMU,
COUCTAHMSIMU, TIEPECTAaHOBKAMU U (popMynaMu 7Sl UX BBIUKCIIC-
Husi. OObscHeHUEe W MpUMeHeHHe (OpMyn UIsl BBIYUCIICHUS
pa3MEILEeHN, IEPECTAHOBOK U COYETAHUN IPU PELICHUU 3a1a4.
O3znakomienue ¢ Ounomom HeioToHa u Tpeyronsaukom Ilacka-
1. PemieHne npakTUUECKHUX 3aJad ¢ UCIOJb30BAHUEM IOHITHH
U IPaBUJI KOMOMHATOPUKH

19.

DNEeMEHTBl TEOpPUU BEPO-
ATHOCTEH

N3yueHne KJIacCHYeCKOro OINPEACIICHUs BEPOSTHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.

PaccmoTrpenue npuMepoB BBIYUCIICHUS BEPOATHOCTEU. Penenue
3aJ1ay Ha BBIUYMCIICHUE BEPOSTHOCTEH COOBITHIA

20.

[IpencraBnenue TaHHBIX
(Tabnuibl, AWArpaMMBI,

rpadukm)

O3HakoMJICHHE C TPEACTABICHUEM UYUCIIOBBIX JTAHHBIX U UX Xa-
paKTEepUCTHKAMHU.

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

I'EOMETPUA

21.

IIpsiMblE U IIOCKOCTH B
IIPOCTPAHCTBE

DopMyIHpOBKa U MPUBEJICHUE JI0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOT'0 pacroJIO’KEeHUs! IpsSIMbIX U IIocKocTel. Pacnio3HaBanue
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Ha YepTekax M MOJEISAX Pa3IUYHbIX CIy4aeB B3aUMHOIO pacIio-
JIO’KEHUS MPSMBIX U IJIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX CY-
KIIEHUN.

DopMyIMPOBAHUE ONPEACICHUN, IPU3HAKOB U CBOMCTB Mapall-
JIENbHBIX U NEPIEHIUKYIISPHBIX MIOCKOCTEN, IBYTPAHHBIX U JIU-
HEUHBIX YIJIOB.

BelltonIHEHNE TTOCTPOEHUsT YIVIOB MEXAY MPSMBIMH, MPSAMOU H
IUIOCKOCTBIO, MEXY IJIOCKOCTSAMHU IO ONMCAHMIO M paclo3Ha-
BAaHHE UX HA MOJECIIAX.

[IpuMeHeHre NPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSAMBIX U
IJIOCKOCTEH MPH PEIICHUH 3a/1a4.

N3o0pakenne Ha pUCYHKaX M KOHCTPYMPOBAaHHE HA MOJEIIX
NEPHEHAUKYJISIPOB U HAKIIOHHBIX K INTIOCKOCTH, MPSAMBIX, Mapa-
JIENBHBIX IIJIOCKOCTEH, YIVIOB MEXIY HNPSMOM U IUIOCKOCTBIO U
000CHOBaHUE MTOCTPOCHHUSI.

Pemenune 3amay Ha BBIUMCIEHHE T'€OMETPUYECKUX BEJIMYMH.
OnurchiBaHWE PACCTOSAHMS OT TOYKHM JI0 IUIOCKOCTH, OT IPSIMOM
JI0 TUIOCKOCTH, MEX]y IUIOCKOCTSIMH, MEXAY CKPEIMBAIOLIUMU-
sl IPSIMBIMU, MEX1Y IPOU3BOJIBHBIMU (PUTYpaMu B MPOCTPAHCT-
BE.

@OopMyIMpPOBAHHE W JIOKA3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSIX (TEOPEM CYILECTBOBAHMSI, CBOMCTBA).

N300pakeHre Ha YepTexax W MOJEIAX PACCTOSHUS M 0OOCHO-
BaHUE CBOUX CYXJeHui. OnpeneneHue U BBIYMCIEHUE pacCcTOsI-
HUW B mpocTtpaHcTBe. [Ipumenenue GopMysn u TeopeMm ILIaHU-
METPUH JUIs PEIIECHUS 3a1a4.

O3HaKOMJIEHHE C MOHATHEM MapAJIENBHOIO MIPOEKTUPOBAHUS U
ero cBoiicTBamMu. Popmyauposarue meopemsl 0 NIOWAOU OPMO-
2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Tpumenenue Teopuu uis 00OCHOBAaHUS MOCTPOCHUN M BBIYMC-
JICHUM.

ApryMEeHTHpPOBaHUE CBOMX CYKJICHUH O B3aMMHOM PacCIOJIOXKe-
HUH [IPOCTPAHCTBEHHBIX (PUTYD

22.

MHororpaHHuku

OnucaHue U XapakTEpUCTUKA PA3IUYHBIX BUJIOB MHOTOTPaHHM-
KOB, [IEPEYHCIICHHE UX DJIEMEHTOB M CBOWCTB.

N300pakeHne MHOTOTPAaHHUKOB M BBIIIOJHEHHE MOCTPOCHHS Ha
N300paXKeHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Borunicnienue NTMHEWHBIX 3JEMEHTOB U YIVIOB B MPOCTPAHCTBEH-
HBIX KOHQUTYpALUAX, apTYMEHTUPOBAHNE CBOUX CYXKACHHA.
XapakTepucTUKa U HM300paKCHUE CEUEHUs, Pa3BEPTKH MHOTO-
TPaHHUKOB, BHIYMCIICHHUE MIOIIAJIEH TOBEPXHOCTEM.

[TocTpoeHne mpocTeluX cedeHUui Ky0a, MPU3MBI, MHPaAMUIBL.
[Ipumenenue pakToB U CBEACHUHN U3 MJIAHUMETPHUH.
O3HakoMJICHUE C BHJIaMH CUMMETPHI B MPOCTPAHCTBE, (GOpMY-
JIUPOBAHUE ONPEIEICHUM U CBOMCTB. XapaKTepUCTUKA CUMMET-
pYH Tea BpAllleHUs] © MHOIOTPaHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUHM IIPU PELICHUH 3a/a4.
Hcnonp3oBaHne MpUOOPETEHHBIX 3HAHUM AJS UCCIEAOBAHUS U
MOJIEJIMPOBAHUS HECIOKHBIX 3a/]a4.

N300paxeHne OCHOBHBIX MHOTOIPAaHHUKOB U BBINOJHEHHUE PH-
CYHKOB I10 YCJIOBHSIM 3a/1a4

23.

Tema wu nOBEpPXHOCTH
BpalllCHUs

O3HakoMJIEHHE C BHJIAMH Tell BpamleHHs, (opMyIupoBaHUE HX
ONpeAeICHUN U CBOMCTB.
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@OopMyIMpPOBAHUE TEOPEM O CEYEHUHM Iapa IUIOCKOCTBIO M
TUTOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka U U300pakeHue TeJl BpalleHUs, UX Pa3BEPTKH,
CEYCHMUS.

Pemienne 3agad Ha MOCTPOEHUE CEUEHMM, BBIYMCICHUE JJIUH,
paccTosiHui, yrioB, Iuiomaneil. IlpoBeneHne noKa3aTeIbHBIX
paccyXIeHUI NpU PELICHUH 3a7a4.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3aJa4 Ha Tella
BpallleHusi, KOMOMHALINIO Tel.

N300pakeHne OCHOBHBIX KPYIJIBIX TE M BBIMOJHEHUE PHCYHKA
10 YCJIOBHIO 3a/1a4

24.

N3mepenus B reomeTpun

O3HaKOMJICHHE C MOHATHSAMH ILIOIAAU U 00beMa, aKCHOMAaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCICHHE IUIOMIA/EH IUIOCKHX (UTYp ¢
MPUMEHEHHUEM COOTBETCTBYIONMIUX (HOpMyT U (aKTOB M3 IIJIaHU-
MeTpun. M3ydeHrne TeopeM O BBIYUCICHUU OOBEMOB MPOCTPAH-
CTBEHHBIX TEJI, PEIICHHE 3a/1a4 Ha TpUMeHeHne GOpMYyJl BBIYHUC-
nenusi 00bemMoB. M3ydeHue ¢hopMyIl Ui BBIYUCIICHUS TLIOMIAACH
MOBEPXHOCTEW MHOTOIPAHHUKOB U TEJI BPAILICHHUSI.
O3HakoOMJIEHUE C METOIOM BBIUUCIICHHUS TJIOMATU TOBEPXHOCTH
cheprl. Pemenne 3amay Ha BhIUMCICHUE TUIOMIAJCH TOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEJl

25.

Koopaunatel 1 BEKTOpBI

O3HakoMJIEHHME C TOHATHEM BekTopa. M3yueHuwe aexkapToBOU
CHUCTEMBbI KOOPJIMHAT B MPOCTPAHCTBE, MOCTPOCHHUE 1O 3aJaHHBIM
KOOpPJIMHATAM TOYEK U IJIOCKOCTEH, HAX0XKJIEHNE KOOPAUHAT TO-
YeK.

Haxosxnenvue ypaBHEHUN OKPYKHOCTH, Cepbl, TNIOCKOCTH. BhI-
YUCJICHUE PACCTOSIHUN MEXKYy TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWI Pa3I0KECHHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI JEHCTBUHN C BEKTO-
paMu, 3aIaHHBIMU KOOPJAUHATAMHU.

[IprMeHeHre Teopuu NMpyY PEIICHUH 3a7a4 Ha IEMCTBUS C BEKTO-
pamu. M3yueHue cKaasipHOrO IIPOU3BEAECHUS BEKTOPOB, BEKTOP-
HOTO YpaBHEHHUs MpsIMON U IUIOCKOCTH. [IpuMeHeHue Teopuu
IIPY PEILLIEHUN 3a/1a4 Ha JCUCTBUSA C BEKTOpPaMH, KOOPAUHATHBIN
METO/1, IPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIICHUS BEJIMYUH YIJIOB
U pacctosiHUui. O3HAaKOMIJIEHHE C JI0KA3aTeIbCTBAMH TEOPEM CTE-
pPEOMETPHUM O B3aMHOM PACIOJIOKEHUU MPSAMBIX U IUIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB
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3. YYHEBHO-METOJANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUE TPOT'PAMMbBI YYEBHOI
JUCHUIIJINHBI

OcBoenue IPOrPaMMBI yueOHOU TUCIIMTLTAHBI «MaremaTHrKa
npeaycMaTpuBaeT Haluuue yuyeOHOTO KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTb
IPOBOJUTH YUeOHbBIE 3aHATHS.

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

- pabouee MecTO MpenogaBaTes;

- paboune MecTa 00y4arOIINXCS;

- yu4eOHO-MeToIuYecKasi IMTEPaATypa;

- yueOHbI€ TUTaKaThl IO pa3zesiaM MaTeMaTHUKH;

- HNOPTPETHI MaTEMATHKOB (18 1mT.);

- JI€MOHCTPAIIMOHHBIN HA0Op reOMETPUUYECKUX Tell;

- KOMILIEKT YE€PTEKHBIX HHCTPYMEHTOB;

- KOMITBIOTEP C MYJbTHUMEINA TPOESKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenb pexkomeHayeMbIX Y4eOHbIX HM3AaHuil, IHTepHeT-pecypcoB, 10-
MOJIHUTEILHOM JIUTEPATyPhI
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