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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
npodeccuonanbHoro oopaszoanust 43.02.10 Typusm, npumepHO MmporpamMmsel 00-
nieobpa3oBaTesibHONM yueOHOM AuctuIinHbl «Matematukay (bawmaxos M.H.) nns
npodecCUOHANIBHBIX 00pa3oBaTeNbHBIX opranu3anuii (pekoMmeHaoBaHo OI'AY «DU-
PO», potokost Ne 3 ot 21 utonst 2015 r., peructpaiimoHHbld HOMEp peueH3uu — 377
oT 23 urons 2015 1.) ¢ yyeToM npuMepHON OCHOBHOW 00pa30BaTEILHON MpOrpaMMBbl
cpemHero obmero oOpa3oBaHMs, OJNOOPEHHOW perieHneM (QeaepaabHOTro y4eOHO-
METOJUYECKOTO0 OOBEAMHEHHs MO 00meMy 00pa3oBaHUIO (MPOTOKOI OT 28 HIOHA
2016 r. Ne 2/16-3) u yTOUHEHH, OJOOPEHHBIX HAYYHO-METOANYECKUM coBeToM Llen-
Tpa npodeccunoHanbHOr0 0bpazoBanus u cucteM kBamdukanuii GI'AY «DUPOy,
npotokoa Ne3 ot 25 mast 2017 r.

Conepxanue mporpaMmbl «MaTeMaTuKa» HampaBlIEHO Ha JIOCTUXKEHUE 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
ONUCHIBATh U U3y4aTh PeabHbIE MPOLIECCHI U SABJICHUSI.

B nporpammy BKITIOUEHO cozeprKaHue, HalpaBleHHOEe Ha (opMUpOBaHUE 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
(TIICC3).



1.1. O01mas xapakTepucTHKA y4eOHOH AUCHUIIMHBI «MaTeMaTuKa»

Maremaruka SIBIISIETCS (dyH1aMeHTaIbHON o011eo0pa3oBaTenbHOM
JUCHMIUIMHOM €O  CJIOKMBIUMMCSL YCTOMUYUBBIM  COAEpXKAHUEM U OOLIMMHU
TpeOOBaHUSAMU K IOJITOTOBKE 00YYarOIINXCS.

B mpodeccnonanbHbIX 00pa3oBaTENbHBIX OPraHU3alUAX, PEAIN3YIOLIUX
00pa30BaTeNIbHYI0 IPOIPaMMy CPEIHETr0 O0LIEro 00pa3oBaHMsl B IPEIEIax OCBOCHUS
OIIOIT CIIO nHa 06a3e ocHOBHOTO oO0IIEero oOpa3oBaHUs, M3yYECHHE MaTeMaTUKH
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduiisi mpodhecCHOHATBHOTO
oOpa3oBaHws.

[Ipu ocBoenun mpodeccuit CIIO u cnenumansuocteit CIIO ecrecTBeHHO-
HayyHOro mnpoduis npodeccuoHambHOro o6paszoBanusi, crneuuansHocter CIIO
TYMaHUTapHOTO Npouiisd NpodhecCHOHATBLHOTO0 00pa30BaHMs MaTEMATHKA U3ydaeTCs
Ha ©OazoBom ypoBHe @DI'OC COO; mnpu ocBoernn mpodeccuii CIIO wu
cneruanbHocTe CIIO TeXHHMYECKOro M COLUANIbHO-3KOHOMHUYECKOro mpoduiieit
npo(ecCHOHABHOrO 00pa30BaHUsl MaTeMaTHKa M3ydaeTcsi Oosee yriayOJeHHO, Kak
npopuiabHas ydeOHas JAMCLUMIUIMHA, YYWTHIBArOmas CHeUu(UKy OCBaMBAEMBbIX
npodeccuii WK CeruaaIbHOCTEH.

DTO BBIpAXKaeTCsl B COAECPKAHUU OOYUEHHs, KOJIMYECTBE HYACOB, BBIIEIIIEMbIX
Ha M3y4YEHUE OTACNIBHBIX TEM MpOrpamMmbl, IIIyOMHE HX OCBOEHHUS CTYJIEHTaMH,
o0beME W  XapakTepe MPaKTUYECKUX  3aHATUH, BUJAX  BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmue 1enyu U3ydeHus MaTeMaTHKU TPAAUIMOHHO PEaM3yIOTCS B YEThIpEX
HaIpaBJICHUSIX:

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

2) UHTEJUIEKTyaJIbHOE Pa3BUTHUE;

3) oBiaseHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSAMH U YMEHUSMH,

4) BocIUTAaTENBHOE BO3/ICHCTBUE.

[Ipodunuzanus 1enel MareMaTH4eckoro oOpa30BaHUs OTpPa)XKaeTcs Ha
BbIOOpE MPUOPUTETOB B OpraHU3aluu YYeOHOH aedrenbHOCTH oOyuaromuxcs. s
TEXHUYECKOTO,  COLIMAJIBbHO-IKOHOMHUYECKOTO  mpoduieil  mpodeccroHaIbHOro
oOpa3oBaHMsl BBIOOp 1l€JIe CMeEIIaeTcs B MParMaTUYECKOM  HalpaBICHUH,
peIyCMAaTPUBAIOLIEM YCUJIEHUE U PACIIMPEHHE MPUKIAJAHOIO XapaKTepa M3y4yeHHUs
MaTeMaTUK{, NPEUMYIIECTBEHHON OpUEHTalMM Ha aJIrOPUTMUYECKUIl CTHIIb
MO3HABATEJIbHON JAeSITeNbHOCTU. [l TyMaHMTapHOTO M €CTECTBEHHOHAYYHOTO
npoduiiei mpodeccHoHATBHOTO 00pa3oBaHUsl 0oJiee XapaKTEPHBIM  SBIISCTCS
YCWIEHHE OOILIEKYJIbTYPHOM COCTaBIIOIIEH y4eOHON MUCUMIUIMHBI C OpUEHTALUER
Ha BH3YyaJbHO-OOpa3HbI M JIOTHYECKHH CTHIM Yy4eOHoil paboTbl. W3yuenue
MaTeMaTHUKUd Kak MNpoQHUIbHON 001eo0pa3oBaTebHON yueOHONW UCIUIUIMHBI,
yuuThIBatomen crneuuduxky ocBauBaembix cryaeHtamu mnpodeccuit CIIO wnm
cnenuansaoctu CITO, oOecrieunBaeTcs:

* BBIOOPOM pa3IMYHBIX MOJXOA0B K BBEICHHUIO OCHOBHBIX ITOHSITHI;

* (pOpMHUpPOBaHMEM  CUCTEMBI  Y4YEOHBIX  3aJaHui, 00eCIEeYMBAIOLINX
3¢ (EeKTUBHOE OCYIIECTBICHUE BIOPAHHBIX LIEIEBBIX YCTAHOBOK;

» o0orameHeM CIEKTpa CTWIeH ydyeOHOW JAESITeNbHOCTH 32  CUeT
COrJIaCOBaHUSl C BEIYLIMMHU JE€ATEIbHOCTHBIMM XapaKTEPUCTUKAMH BbIOpAHHOU



npodeccun / cienuaTbHOCTH.

[IpodunpHas cocTaBisOmas OTpaXkaeTcsi B TPeOOBAaHUSAX K MOATOTOBKE
00yJaromuXcsl B YaCTH:

* O0IIel cHUCTEMBI 3HAHWUW: COJEp)KATEIbHBIE TPUMEPHl HCIOJIb30BaHUS
MaTeMaTHYECKUX UJIeH U METOOB B MPOo(hecCHOHANBHOM eATeIbHOCTH;

* YMEHUI: pa3iuyre B ypOBHE TPeOOBAaHUN K CIIO)KHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

* MIPAKTUYECKOTO WCIOJB30BaHUSI MPUOOPETEHHBIX 3HAHUA W yMCHHI:
WHIUBUAYAIbHOTO YYEOHOTO OIbITa B TOCTPOSHWHM MATEMAaTHYECKUX MOJIETeH,
BBITIOJTHEHUH UCCIIEIOBATEIBCKUX MPOEKTOB.

Takum oOpazom, peamu3arnusi COACp)KaHUS y4eOHOW  UCIUTIIUHBI
OPUCHTHUPYET HA TPUOPHUTETHYIO POJb MPOIECCYATbHBIX XapaKTEPUCTUK YUeOHOM
paboThI, 3aBUCAIMX OT MPOQIs MPOPECCHOHATLHOTO O0pa30BaHUS, TMOJYYCHUS
OMbITa WCTOJB30BAHUS MATEMATHKH B COJCPKATEIbHBIX M TPOPECCHOHATHHO
3HaYUMBIX CUTYAIIMsIX TI0 CPaBHEHHUIO C (POpMaIbHO-YPOBHEBBIMHU PE3YJIbTATUBHBIMU
XapaKTePUCTUKAMH OOYUICHHS.

Copmepxanne y4eOHON JMCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJCPKATEITbHBIMU JTUHUSIMHU O0YUICHHsI MaTeMaTHKE:

* anreOpandeckas JIMHUSA, BKIIIOUAIOIIAs CUCTEMATHU3AIMIO CBEICHUN O YHCIax;
U3yYeHHE HOBBIX U 0000IIeHNE paHee N3YUCHHBIX ornepamuii (BO3BEICHUE B CTEIICHb,
W3BJICUCHHUE KOPHSA, JIOTapu(MHUpPOBAaHUE, CHHYC, KOCHHYC, TaHT€HC, KOTAaHTCHC H
oOpaTHbIE K HUM); M3Y4YCHHE HOBBIX BHJOB YHCIIOBBIX BBIPAXKEHUH H (HOpMYIT,;
COBEPIIICHCTBOBAHNE TMPAKTHUYECKNX HABBHIKOB W BBIUHUCIUTEIBHOU KYJIBTYPHI,
paciMpeHre U COBEPIICHCTBOBAHUE aNre0panyeckoro ammapara, choOpMUPOBAHHOTO
B OCHOBHOM ITKOJIE, M €T0 MPUMEHEHNE K PEIICHUIO0 MaTEeMAaTUYECKUX U TPUKIIATHBIX
3a7a4;

* TEOPETUKO-(DYHKIIMOHAIbHAS JIMHHS, BKIIOUYAIOMAs CHUCTEMAaTHU3AlHUI0 U
pacmmpeHue cBeleHuH O (YHKIUAX, COBEPIICHCTBOBAHHME TIpapuuecKux yMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJESMH M METOJIaMH MaTeMaTHYeCKOTO aHajih3a B
o0beMe, TIO3BOJISIIONIEM HCCJIENOBAaTh JJIEMEHTapHble (YHKIMH W pemniarhb
pOCTEHIMe TeoMeTpuIecKre, GU3NIECKUE U IPYyTHe MPUKIIAIHbIE 3a1a4H;

* IMHHUA YypaBHEHWH W HEPABEHCTB, OCHOBaHHAas HA TIOCTPOCHUH U
UCCJICIOBAaHUM MaTEMaTHUYECKUX MOJIENIeH, MepeceKaromascs ¢ aaredpandeckoi u
TEOPETUKO-(PYHKITMOHAIBHOW ~ JIMHUSIMA W BKJIIOYAIOMIAs ~ pa3BUTHE U
COBEPIIICHCTBOBAHNE TEXHUKH alTeOpandecKux NpeoOpa3oBaHUN I PEIICHHUS
ypaBHEHUHN, HEPABEHCTB H CHUCTEM; (QOpPMUpOBAHHE CIIOCOOHOCTH CTPOUTH W
WCCJIEIOBATh MPOCTEUIINE MAaTEMAaTUYECKUEe MOJACIHA TPH PEIICHUH TPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CTICIIHATBHBIX TUCIUTLUINH;

* TEOMETpPUYECKasl JIMHUS, BKJIIOYAIONIAS HATJSAIHBIE TPEJACTABICHUS O
IIPOCTPAHCTBEHHBIX (UTYpax M M3y4YEHHE WX CBOWCTB, (OPMHUPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKCHHs, Ppa3BUTHE  CHOCOOOB  T€OMETPUUECKUX
U3MEPEHHI, KOOPJMHATHOTO M BEKTOPHOTO METOJOB JJIsI PEIICHUS MAaTEeMAaTUIECKUX
U TIPUKJIAJHBIX 3a/1a4;

* CTOXACTHYECKas JIMHUS, OCHOBAaHHAS Ha Pa3BUTHUH KOMOWHATOPHBIX YMEHHH,
NPECTaBICHUA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAFOIIETo



MUpa.

Pa3nensl (TeMbl), BKJIIOYEHHBIE B COJAEp)KAHHWE YYEOHON JIUCLUIUIMHBI,
SBIIAIOTCA OOIIMMU Ui BCeX Ipoduieil npoecCuoHaIbHOro 00pa30BaHUs U IIPH
BCEX 00beMax Y4eOHOro BPEMEHM HE3aBHUCHMO OT TOrO, SIBISETCS JIM y4yeOHas
nuciuiinHa «MaTtemaTtikay 6a30BoM WM MPOQPUIBHOM.

B npumepHBIX TeMaTMYECKMX IUIAaHAX MPOrpaMMbl y4eOHBIH MaTepual
npecTaBiIeH B (popMe YepeayIoLerocs: pa3BepThIBAHNS OCHOBHBIX COJEPKaTEIbHbIX
auHUKA (anreOpanueckoil, TeopeTHKO-(QyHKIMOHAIBHOM, YpaBHEHUN U HEPaBEHCTB,
T€OMETPUYECKON, CTOXACTUYECKOH), YTO TIO3BOJSIET THUOKO WCIIONBh30BaTh WX
pacrojoXeHue M B3aUMOCBS3b, COCTaBIATH pabouMii KalleHAApHBIM IJIaH, MO-
pa3HOMy uepeAys ydeOHble TeMmbl (TJIaBbl ydeOHWKA), YYWUTHIBasS MPOQPUIH
npogeccuoHanbHOr0 00pa3oBanus, cneuduKy ocsanaemoil npodeccun CIIO mu
cnermanbioct  CIIO, rnyOuHy wW3y4deHHsT MaTepuaja, YpPOBEHb IOATOTOBKH
CTYJICHTOB I10 IIPEIMETY.

[IpennaraeMple B NPUMEPHBIX TEMAaTUYECKUX IUIAHAX pPa3Hble OOBEMBI
y4eOHOrO BpEMEHM Ha U3Y4YEHHME OJHOM M TOW XKE TEMbl PEKOMEHAYETCS
UCIIOJIB30BaTh JUI BBIIIOJIHEHUS PAa3M4YHBIX Yy4eOHBIX 3agaHuil. TeM caMbIM
pasnuuus B TpeOOBAHMAX K pe3ysbTaTaM 00y4eHMsI IPOSIBATCS B YPOBHE HAaBBIKOB I10
PEILICHHUIO 3a/1a4 U OIBITE CAMOCTOSITEIbHON PabOTHI.

N3yuenne obmeoOpazoBaTenbHOi yueOHOM qucuumminabl «OY J1.03 MaTtema-
TUKa» 3aBEpUIaeTCs MOJBEACHHEM UTOrOB B (pOpME MUCHMEHHOTO 3K3aMeHa B IpO-
necce ocoenuss OIIOII CIIO c¢ nmomyueHuem cpenHero oOumiero oOpa3zoBaHHs IO
IporpamMme MNoJAroTOBKM crenuanuctoB cpeanero 3seHa (IIICC3).

B paznene mporpammel «CopepxaHue y4eOHOW MMCLHMIUIMHBD) KypCUBOM
BBIIEJICH MaTepuas, KOTOPBIA NpH H3YYECHHUH MAaTeMaTUKU Kak O0a30BOHM, Tak H
npoUIbHON yueOHON AUCIMILTUHBI, KOHTPOJIIO HE TOJIJICHKHUT.

1.2. MecTo y4eOHOH TUCHUIUIMHBI B Y4e0OHOM IJIaHE

YueOHast gucuuiimHa «MaTemaTnkay sBISETCS Y4YeOHBIM TPEIMETOM
00s13aTeNIbHOM MpenMeTHOM o0act «Martematuka u uapopmatukay OI'OC COO.

YueOHast nucruiuinHa «MaTemaThkay H3ydaeTcss B 00IIeo0pa3oBaTeIbHOM
nukie yueonoro rana [MIICC3 CIIO Ha 6a3e oCHOBHOTO 0OOIero oOpa3oBaHUs C
MOJIYYEHHUEM CPETHEero 00Iero oOpa3oBaHus, BXOJAUT B COCTaB 00X 00111e00pa3o-
BaTEIbHBIX YUCOHBIX JUCIUIUTIH, POPMHUPYEMBIX U3 00s13aTEIBHBIX MPEAMETHBIX 00-
nacteir ®I'OC cpeanero obuiero odpazosanus, 1t npodeccuit CIIO mnu crenu-
anmpHOCTEN CI1O cooTBeTcTBYIOMIEro Mpoduis mpodeccuoHamTsHOTO 00pa30BaHMUS.



1.3. Pe3yabTaThl 0CBOCHUSI Y4eOHOM AHCHUIIIMHBI

OcBoeHue coaepxkaHusg y4eOHOM JUCHUIUIMHBI «MaTeMaTuka» o0ecreuynBaeT

AOCTHXKCHHUC CTYACHTAMU CIICAYIOIIUX pe3y/ibmamaoe:
o JUUYHOCHIHbIX.

| OVJ.03 | Maremaruka | TP 1-12

JIMYHOCTHBIE Pe3yJIbTAThI
peanu3anuu NPorpaMMbl BOCIIHTAHUS
(Oeckpunmopwi)

Ko ATMYHOCTHBIX
pe3yJabTaToB pea-
JIN3allUM NMPOrpam-
MBI BOCIIHTAHUS

Oco3Haromuii ce0s rpakIaHMHOM U 3allIMTHUKOM BEJIMKOW CTpa-
HBI.

JIP 1

[TposBIISIIOIINI AKTUBHYIO TPAXXKAAHCKYIO MO3UIINIO, TEMOHCTPUPYIOIIHIA
MPUBEPKECHHOCTh TPUHIIUIIAM YE€CTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH aKTUBHBIA U YYACTBYIOIIUH B CTYACHYECKOM U TEPPHUTO-
pYaIbHOM CaMOYIMPABICHHH, B TOM YHWCJIE Ha YCIOBHIX JO0OPOBOJIbYE-
CTBa, MPOJAYKTUBHO B3aUMOJEHCTBYIOIINNA M YYaCTBYIOIIUHN B JEATEIbHO-
CTH OOIIECTBEHHBIX OpTaHU3aITHA.

JIP 2

Cobnronaronuii HOpMbI IPABOMOPSIZIKA, CIEAYIOIIUN UaeanaM TpakIaH-
CKOro o0IecTBa, obecriedeHus 0€30MacHOCTH, MPaB M CBOOOJ Tpa)iaH
Poccun. JIosbHBIN K yCTaHOBKAM U MPOSIBICHUSM IpEJICTaBUTENEH CyO-
KYJIBTYp, OTJIMYAIOIUNA UX OT TPYII C JECTPYKTUBHBIM U JE€BUAHTHBIM
noseJeHueM. J[eMOHCTPUPYIOIIMM HENPUATHE U MIPEAYIIPEKAAOIIMM CO-
L[UAJIbHO OIIACHOE NOBEICHUE OKPYKAIOLIUX.

JIP 3

[TposiBisItOIIMI ¥ TEMOHCTPHUPYIOIIMI yBaXXE€HUE K JIIOJAAM TpyAa, 0CO-
3HAIONIUI IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics Kk hopMHUpOBa-
HUIO B CETEBOU cpejie JIMYHOCTHO M MPO(ecCHOHATBFHOTO KOHCTPYKTHUB-
HOTO «1IM(POBOTO CIIEA.

JIP 4

JleMOHCTpUpYIOIHNI MPUBEP)KEHHOCTh K POJHOU KYJIBTYpE, UCTOpUYE-
CKOM TNMaMsITH Ha OCHOBE JIFOOBU K PojuHe, pogHOMY Hapoy, Majioi po-
JTUHE, TPUHATUIO TPATUIMOHHBIX IIEHHOCTEH  MHOTOHAIMOHAJIBHOTO
Hapoxa Poccun.

JIP S

[IposiBnsOIIMN yBaXXEHUE K JIFOASAM CTapILIEro MOKOJIEHUS U TOTOBHOCTb
K Y4aCTHUIO B COLMATIbHOM MOJIEPIKKE U BOJIOHTEPCKUX JABUKCHUSAX.

JIP 6

Oco3Harouuii NPpUOPUTETHYIO LIEHHOCTh JIMYHOCTH 4YEJIOBEKA; yBayKaro-
MUK COOCTBEHHYIO U UYXKYIO0 YHUKAJIBHOCTh B PA3IMYHBIX CUTYaLUSIX, BO
Bcex (hopMax M BHJIAX JACATEIbHOCTH.

JP 7

[IposiBnsAOIIM M JEMOHCTPUPYIOIUMM YBa)X€HUE K IIPEACTABUTEIIAM
Pa3IUYHBIX ATHOKYJIBTYPHBIX, COUUATIbHBIX, KOHPECCHOHATBHBIX U UHBIX
rpymi. ConpruyacTHBIM K COXPAaHEHHIO, MPEYMHOXXEHUIO U TPAHCISALUU
KYJbTYPHBIX TPAAUIUK U [IEHHOCTE MHOTOHAIIMOHAIBLHOT'O POCCUIMCKOTO
rocyJapcTaa.

JIP 8

Colmroaromuii ¥ MponaraHIuPYyOIIUH TTpaBujia 3I0pOBOro M Oe3omac-
HOro 00pasa >KHM3HH, CIIOpPTa; MPeaynpexAaomuil Tud0 MpeooieBaro-
NI 3aBUCHUMOCTH OT aJIKOrojsi, Tabaka, INCHXOAaKTUBHBIX BEIECTB,
a3apTHBIX Urp U T.4. COXpaHSIOMUN MCUXOJIOTHYECKYI0 YCTOMUYUBOCTh B
CUTYaTUBHO CJIO’KHBIX WM CTPEMHUTEIFHO MEHSIOIIUXCS CUTYaIUsIX.

JIP 9




3aboTsamuiics O 3alUTe OKPYKAMIIEH Cpelbl, COOCTBEHHOW U

. . JIP 10
qy»O0i 0€30MaCHOCTH, B TOM YUCIIE IUPPOBOIA.

[TposiBrsitomnii yBaskeHHWE K ACTETHYECKUM LEHHOCTSM, 00nama-

o . JIP 11
IOLUN OCHOBAaMHU 3CTETUYECKOMN KYJIBTYPBI.

IIpuHUMarOImKUI CEMEWHBIE LIEHHOCTH, TOTOBBIM K CO3JaHUIO Ce-
MBHA M BOCIIUTAHUIO JETEH; AEMOHCTPUPYIOIIMI HENPUATUE HACUIUSA B
CEMbE, YX0Jla OT POAUTEIBCKON OTBETCTBEHHOCTH, OTKA3a OT OTHOILECHUI
CO CBOMMHU JI€TbMH U UX (PMHAHCOBOTO COJEPKAHUS.

JIP 12

MemanpeomMenmHuIxX:

1) yMeHue caMOCTOSITENIbHO OMpEeNessaTh LETH IEATEIbHOCTH M COCTABIATH
IUTaHbI JESITEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JIEATEIHHOCTh; MCIOIH30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHKCHHS
MOCTABJICHHBIX IEJIEW W peaM3aliy IUIAHOB JACSITEIbHOCTH; BBHIOMPATH YCTICIIHBIC
CTpaTervy B Pa3jIMUHbIX CUTYaIUX;

2) ymMeHHe TpPOAYKTUBHO OOIIATHCS W B3aMMOJICHCTBOBATH B TPOIECCE COB-
MECTHOW JESTENbHOCTH, YYUTBHIBATh IMO3UIUW APYTUX YYACTHHKOB JIEATEIHHOCTH,
s PekTUBHO pa3peniaTh KOHPIUKTHI;

3) BIajicHWE HaBBIKAMU MMO3HABATEIBHOMN, YI4EOHO-MCCIEAOBATEIHCKON U MPO-
eKTHOM JIeSTEIbHOCTH, HABBIKAMU pa3pellieHus MpoosieM; ciocOOHOCTh U TOTOBHOCTh
K CAMOCTOSITETbHOMY MOMCKY METOJIOB PELICHUS MPAKTUUYECKHUX 3a/1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

4) TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIHHOW WHMOOPMAITMOHHO-
MO3HABATEJIbHOM JIeATEIbHOCTH, BJIaJICHIE HABBIKAMU TMOJyUYEHUsI HEOOXOJUMOW WH-
dbopMaruu U3 cioBapel pa3HbIX THUIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX HC-
TOYHUKAX WHQPOpPMAIUU, KPUTUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OpMa-
W10, TIOJYYaeMyI0 U3 Pa3TUIHBIX HCTOUHUKOB;

5) yMeHHUe HUCIONIb30BaTh CPEACTBA NH(DOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
texHosorui (nanee - UKT) B pemieHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU-
3aIMOHHBIX 33/1a4 C COOMIOJCHHEM TPeOOBaHWI SPrOHOMHUKH, TEXHUKH O€30TMacHO-
CTH, TUTHEHBI, PECYpPCOCOEpEKEHMsI, MPABOBBIX M ITUYECKUX HOPM, HOpM HH(]OpMa-
IIMOHHOH 0€30TMaCHOCTH;

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

7) yMeHuEe CaMOCTOATEIbHO OLIEHWBATh M MPUHUMATH PELICHUS, OMPEIEIIsI0-
M€ CTPATETHIO OBEICHUS, C YIETOM TPaKJaHCKUX U HPABCTBEHHBIX [IEHHOCTEI;

8) BiaJieHHE S3BIKOBBIMH CPEICTBAMHU - YMEHHE SICHO, JIOTUYHO U TOYHO M3J]Ia-
raTh CBOIO TOUKY 3PEHHS, CIIOJIb30BaTh JI€KBATHBIC SA3BIKOBHIE CPECTBA;

9) BrazieHre HaBBIKAMH TIO3HABATEIILHOHN pedIiekchn Kak OCO3HAHMsI COBepIIa-

€MBIX JICMCTBUN U MBICIUTENBHBIX MPOIECCOB, MX PE3yJbTATOB M OCHOBAHHM,

TpaHUI] CBOCTO 3HAHWS U HE3HAHWsI, HOBBIX IMO3HABATEIBHBIX 33/a4 M CPE/ICTB

UX JOCTHKCHHSI.

npeomemmuulx:
1) copMHpPOBAaHHOCTh MPEJICTaBICHU O MaTeMaTHKE KaK 4YacTH MHPOBOIi



KYJBTYpPbI U O MECT€ MAaTEeMAaTUKH B COBPEMEHHOM MUBUIM3AINH, O CIIOCO0ax OMH-
CaHUs Ha MaTeMaTUYECKOM SI3bIKE SIBJICHUM pPEAJIbHOTO MUPA;

2) ¢(hOpMHPOBAHHOCTb MPEACTABIECHUN O MAaTEMaTUYECKUX MOHATHUAX Kak O
BOKHEUIINX MAaTEMAaTUYECKUX MOJENAX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh pas3-
HBIE NIPOLIECCHI U SIBJICHUS; TIOHUMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO IOCTPO-
€HUS MaTEMaTUYECKUX TEOPHA;

3) BIaJICHUE METOJAaMHU JOKa3aTeJbCTB U AITOPUTMOB DEIICHHS;, YMEHHE HX
IIPUMEHSITh, IPOBOJUTH JT0KA3ATENbHBIE PACCYKIEHUS B XO/1€ PELICHHUs 3a1a4;

4) BIIaJICHAE CTaHIAAPTHBIMU IIPUEMAMM DPELICHUS PALMOHAIBHBIX W HppaLUO-
HaJIbHBIX, MIOKA3aTEIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEpa-
BEHCTB, UX CHCTEM; HCIIOJIb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
Yyucie Ui MOUCKA MYTH PEIIEHUs U WUIIOCTPAlMM PELICHUs YPaBHEHWW U HEpa-
BEHCTB;

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

JaX MaTeMaTU4YeCKOro aHaJIN3a;

6) BJIAJICHUE OCHOBHBIMH IIOHATHUSMU O IUIOCKMX M IPOCTPAHCTBEHHBIX I€O-
METpUYECKUX (Urypax, UX OCHOBHBIX CBOMCTBAX; C(POPMHUPOBAHHOCTb YMEHUS
pacrno3HaBaTh Ha YepTeXkaxX, MOJENIAX U B PEAIbHOM MHUpE reoMeTpuueckue Qpu-
r'ypbl; IPUMEHEHNE U3YYEHHBIX CBOICTB reoMeTpudeckux (uryp u Gopmyn ais
peLIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;

7) cOpMHUPOBAHHOCTH MPEACTABICHUN O MPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MH-
pe, 00 OCHOBHBIX MOHATHUAX AIIEMEHTAPHON TEOPHH BEPOSTHOCTEW; YMEHHUI Haxo-
JUTHh U OLIEHWBATh BEPOATHOCTH HACTYIUICHHSI COOBITHI B MPOCTEHIINX MpaKTUYe-
CKMX CUTYalUAX U OCHOBHBIE XapPAKTEPUCTUKHU CIy4YalHBIX BEJINYNH;

8) BJIaJICHHE HABBIKAMM HCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MIPOTPAMM IIpU

pELICHUH 3a]1a4;

B pesynbTare nzydenus yueOHoro npeamera «MaremaTukay Ha YPOBHE Cpe/l-
Hero o01ero oopa3oBaHus:

BrinmyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

— BBINIOJIHATh apuMETUUECKUE IACHCTBUS, coYyeTas yCTHbIE W THUChbMEHHBIC
MIPUEMBbI, MTPUMEHCHHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAWUTHh 3HAYEHUE KOPHSA
HATypaJbHON CTETCHH, CTETICHH C PAIMOHAIBHBIM IOKa3aTeseM, jorapudma, uc-
MI0JIB3YSI TIPY HEOOXOIMMOCTH BBIYUCIIUTEILHBIE YCTPOMCTBA; MOIH30BATHCS OIICHKOM
Y TIPUKHUJIKOM MTPY MPAKTUYECKUX PACUETAX;

— IPUMEHSTH MTOHATHS, CBA3aHHBIE C JICJIMMOCTBIO LIEJBIX YUCEN, ITPU PELICHUU
MaTeMaTHUYECKHX 3aJ1a4;

— HaXOJAUTh KOPHU MHOTOYJIEHOB C OJIHOM MEPEMEHHOM, pacKiIaabIBaTh MHOTO-
YJIEHBI HA MHOXKUTEIIN;

— BBINIOJIHATD JIEMCTBUSL C KOMIUIEKCHBIMU YHUCJIAMH, IOJIb30BATHCA T€OMETPHU-
YECKOM WHTEPIPETAUMEN KOMIUICKCHBIX YHCEJ, B MPOCTEHMIIUX CIIy4asX HaXOIWTh
KOMILUIEKCHBIE KOPHU YPaBHEHUH C IEUCTBUTEIIBHBIMHU KOA(PUIIMEHTaMU;



— IPOBOJUTH MpPeoOpa30BaHMs YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYA-
IOUIUX CTENEHU, paJuKalibl, Jorapu(Mbl 1 TPUTOHOMETPUYECKUE (PYHKLINU;

— UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUECKOMN JIEATElb-
HOCTH M B TIOBCETHEBHOM KHU3HU ISl MPAKTUUYECKUX PAacYETOB MO (opMyiiaM, BKIIIO-
yasi GopMyJIbl, COAEpKale CTENEHH, paJuKalbl, JorapudMbl U TPUTOHOMETpHUYE-
ckue (YHKIIMH, UCTOJB3ys MPU HEOOXOIMMOCTH CIpPABOYHBIE MaTepUANbl U TPO-
CTEHILNE BBIYNCIUTEIBHBIE YCTPOUCTBA;

— OnpeneNsITh 3HaueHue (YHKIUU MO 3HAYEHHUIO apryMEHTa IMpH Pa3IndHbIX
criocobax 3aaHus PyHKIINY;

— CTPOUTh TpaUKHU HU3YYEHHBIX (PYHKLMH, BBIIOIHATH NpeoOpa3oBaHUs TI'pa-
¢buKoB;

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

— pelaTh ypaBHEHMS, CUCTEMbI YPaBHEHUI, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA
(GYHKIMI 1 uX rpaguueckue mpecTaBIeHUs;

— HACIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHMSI U YMEHUS B IPAKTHUUECKOHN JIEATENb-
HOCTH U B IIOBCEIHEBHOM MU3HU NIl ONUCAHMSI U MCCIIEA0BAHUS C TOMOUIbIO (PyHK-
Uil peasibHbIX 3aBUCUMOCTEMH, MPEACTABICHUS UX rpaUuecKu; HHTEpIpeTalus rpa-
(UKOB peasbHBIX MPOIIECCOB;

— pemaTh paluoHalbHbIEe, TTOKAa3aTeNbHbIE U JIOTapU(PMUUECKHE ypaBHEHUS U
HEPaBEHCTBA, UPPALMOHATIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CHCTEMBIL;

— JI0Ka3aTh HECJIOKHBIEC HEPABEHCTBA;

— pelaTth TECTOBbIE 3aJauM C IOMOILBIO COCTaBJICHHUS YpPAaBHEHMH M Hepa-
BEHCTB, HHTEPIPETUPYS PE3YJIbTAT C yUETOM OTPAaHUUYEHUI YCIOBUS 33/1a4U;

— M300pakaTh Ha KOOPAWHATHON IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHI
Y HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CUCTEM;

— HaxOJUTh NPUOIMKEHHbIE PEIICHUS YpPaBHEHHUW M UX CHUCTEM, HCIONb3Ys
rpaduyecKuil METO/I;

— pelIaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM TpadUUECKUX
NpEeICTaBICHUN, CBOMCTB (PYHKUNN, TPONU3BOIHOM;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B TPAKTHUECKOH JeATelb-
HOCTH U B MOBCEJIHEBHOM KU3HU JJI MOCTPOEHUS U CIEAOBaHUS MPOCTEHIINX MaTe-
MaTHUYECKHX MOJIENEH;

BrimyckHuk Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUUTHCS:

— pemaTh npocTeiire KOMOMHATOPHbIE 33/1a4l METOI0M Tepedopa, a TaKkxke ¢
UCIIOJIb30BaHUEM HM3BECTHBIX (POpMyJ, TpeyrojbHuKa llackans; BEIYUCIATE KO3PPu-
ueHTsl OuHoma HproToHa mo (opmyre u ¢ ucmonb30BaHUEeM TpeyrojibHuka [lacka-
JIs1;

— BBIYUCIISITh BEPOSATHOCTU COOBITUH Ha OCHOBE IMOJCYETa YHUCIIAa HCXOOB
(mpocreiiiue cirydan);

— UCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON JIesATeINb-
HOCTH M B TOBCEIHEBHOM >KU3HU JJIsl aHAJN3a PeajbHBIX YUCIOBBIX JAHHBIX, IPE-
CTaBJICHHBIX B BHJE JUarpaMM, rpadukoB; IUis aHauu3a UH(OpPMAIMKM CTaTUCTHYE-
CKOT'O XapakTepa;



— HaXxOJUTh CYMMY O€CKOHEYHO yOBIBAIOIICH FreOMETPHUUECKON MPOTPECCHH;

— BBIYMCIIATh IPOM3BOJHBIE U MEPBOOOPA3HBIE JEMEHTAPHBIX (YHKIMI, MpH-
MEHssl MPAaBUJIa BBIYHMCIICHUS NMPOU3BOJHBIX U MEPBOOOPA3HBIX, UCIIOJIB3Ysl CIPABOY-
HbIE MaTepUaJlbl;

— rccenoBaTh GYHKIIMHU U CTPOUTH MX TpaduKH ¢ TOMOIIBIO TPOU3BOAHOM;

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

—pemarh 3a7jaud Ha HaXOXJIEHHWE HAuOOJIBLIETO U HAaUMEHBIIErO 3HAYCHMS
(GYHKIIMM HAa OTPE3KE;

— BBIYUCIIATH IUIOWAJAb KPUBOJIMHEMHON Tpanenuu;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTHUECKOHN JeATelb-
HOCTH U B NOBCEHEBHOM JKU3HM JUIsl PEIICHUS F€OMETPUUECKUX, PU3NUECKUX, IKO-
HOMMYECKUX M APYTUX MPHUKIAJAHBIX 3a]a4, B TOM YHCJE 3a/1a4 Ha HauOOJIbIIUE U
HAaMMEHBIIIME 3HAYCHU C IPUMEHEHUEM allliapaTa MaTeMaTUYECKOTO aHAIN3a;

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

— M300paXkaTh reOMEeTpUUYEeCKre (PUTYphI U TN, BHIIOIHATH YEPTEK IO yCIIO-
BHIO 334U,

— pemaTth reOMETPUYECKHUE 3a7a4i, ONUPAsCh HA U3yYCHHBIEC CBOMCTBA IIAHU-
METPUYECKUX U CTEPEOMETPUUECKUX (PUTYpP M OTHOIICHHUH MEXAY HUMH, IPUMEHSS
anreOpanyecKuii 1 TPUrOHOMETPUYECKUI anmapar;

— IPOBOJAMTH JOKa3aTeJIbHbIE PACCYKACHUS MPU PEIICHUM 3a]ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

— BBIYHUCIISATh JIMHEWHBIE 3JIEMEHTHI U YTl B MPOCTPAHCTBEHHBIX KOH(UTYpa-
USIX, 00BbEMBI U IJIOLAAN OBEPXHOCTEN NPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX
KOMOHMHAIINI;

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

— CTPOUTH CEYEHUS MHOTOTPAHHUKOB M U300pa)KaTh CEUEHUS TEJ BPAIICHNUS;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B MPAKTHUECKOHN JeATelb-
HOCTU U B IIOBCEHEBHOM XWM3HU JJI1 MCCIEA0BaHUSA (MOJIEIUPOBAHUS) HECIOKHBIX
IPAKTUYECKUX CUTYyalluid Ha OCHOBE M3YyYEHHBIX (POPMYJ U CBOMCTB (UIYp; BbIUUC-
JEHUsl IIUH, TJI0IAAe 1 00bEMOB IIPU PEUICHUH MPAKTUYECKUX 3a/1ay, UCIONb3Ysl
IpU HEOOXOIMMOCTH CIIPABOYHUKHM M BBIYMCIIUTEIbHBIE YCTPOWCTBA; MPUOOPETEHUS
IPAKTHYECKOTO OMbITa JIEATEIbHOCTH, MPEANIECTBYIOMENH MpodhecCHOHANBHOM, B OC-
HOBE KOTOPOH JICKHUT JaHHBIA yueOHBIN PEIMET;



1.4. Conepxxanne yueOHON TUCUUILTAHBI
BBEJIEHUE
MartemaTuka B HayKe, TEXHHKe, JKOHOMHKe, HH()OPMAIIMOHHBIX TEXHOJIO0-
TUSIX ¥ MPAKTUYECKOI eI TeIbHOCTH.
[enu n 3ama4un U3y4eHHUs] MATEMaTUKU TTpu ocBoeHnH criermanbHocTeit CI10.

PA3JAEJ 1. AJITEBPA
TEMA 1.1. PASBUTHUE TIOHATHUSA O YNUCJIE*
1.1.1 leable u paunoHaJbLHBbIE YKca. [[eliCTBUTE/ILHbIE YHCJIA.

IIpakTnueckoe 3ansaTue Ne 1. Apudmerndyeckue nelicTBUS HAJ YUCTAMU.

1.1.2. Ilpubnuscennsle b14UCTCHUA.

IIpakTuyeckoe 3ansitue Ne 2. HaxoxkxneHue npuOJIMKeHHBbIX 3HAYeHMI BeJIM-

YHMH U NMOrPelIHOCTeH BbIYUCIeHHI, CDABHEHUE YHCIIOBBIX BHIPAKEHHI.

1.1.3. Komnnexcuwvte uucna. /leiicmsus Ha0 KOMNIEKCHbLIMU YUCIAMU 8 alleeOpau-
yeckou @opme. I'eomempuueckas unmepnpemayus KOMHIEKCHO20 HYUCIA.
Tpuconomempuueckas u nokazamenvHas Gopma KOMNIeKCHo20 uucaa. /leti-
CMBUST HAO KOMNJIEKCHbIMU YUCIAMU 8 MPULOHOMEMPUYECKOU U NOKA3amelb-
HOU hopmax.

TEMA 1.2. KOPHHU, CTEIIEHU 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 KOpHeEW. BeinosHe-
HUE PACUETOB C PAJTUKAIAMH.

1.2.2. CteneHnu ¢ pauuoOHAJbHBIMHM NOKA3aTeJasIMU, UX cBoiicTBa. CreneHu
C JEHCTBUTENBHBIMU NTOKA3aTEISIMH, UX CBOWCTBA.

1.2.3. Csoiicmea cmenenu c oeiicmeumeibHolM nokazamenem. IIpeodpazo-
BAHUE PALIMOHABHBIX, UPPAMOHATIBHBIX CTENIEHHBIX BBIPAKECHUIA.

IIpakTnueckoe 3ansitue Ne 4. HaxoxneHue 3Ha4YEHUN CTENEHEW C palyo-
HaJIbHBIMH [TOKAa3aTEISIMU.

IIpakTuuyeckoe 3ansaTue Ne 5. PellieHue nppalMoHaIbHBIX YPABHEHUH.

IpakTnueckoe 3ansaTue Ne 6. CpapHenue creneneil. [Ipeodpa3zoBanus BeIpa-
YKEHHM, COEPKAIUX CTEIIECHU.

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

IIpakTuueckoe 3ansaTue Ne 7. PenieHue noka3areabHbIX YPaBHEHUN.

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

IpakTuueckune 3ansaTuss Ne 8. Haxo:knenwe 3HadeHuid Jorapudpma mo
MPOU3BOJIBLHOMY OCHOBAHUIO. llepexosl OT OTHOrO OCHOBAHUSA K IPYTOMY.

IIpakTuyeckue 3ansitust Ne 9. Borunciienue u cpaBHeHue JorapupmMos.

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



IIpakTnueckoe 3ansaTue Ne 11. Pemenne norapupmMuueckux ypaBHEHHIA.

TEMA 1.3. OCHOBbBI TPUT'OHOMETPUU

1.3.1 Paguannas mepa yria. BpamareabHoe aukenne. CUHYC, KOCUHYC,
TaHI€HC W KOTAHT'€HC YHUCIa.

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

1.3.2. OcHOBHBIC TPUTOHOMETPUYECKHE TOXKIECTBA.

IIpakTuyeckoe 3ansaTue Ne 13. ®opmyna npuseneHus. OCHOBHbIE TPUTOHO-
MCTPHUYCCKHUC TOXKICCTBA

IpakTnueckoe 3ansaTue Ne 14, @opmyIibl CIOKEHHUS.

IIpakTnueckoe 3ansitue Ne 15. @opmynbl ABOMHOTO aprymeHTa, GoOpMyJibl
YABOEHUS.

1.3.3 @opmynst nonosunnozo y2na.

1.3.4 TIpeoOpa3oBanne CyMMbl TPUTOHOMETPUYECKUX (PYHKUMH B NPOU3-
BeJleHHe U 00paTHO.

IIpakTnueckoe 3ansatue Ne 16. [IpeoOGpazoBaHre CyMMBbI TPUTOHOMETpUYE-
CKHX (DYHKIIMHA B MPOU3BEICHNUE, U 0OPATHO.

1.3.5. Buipasicenue mpuzonomempuueckux (yHKuuil uepez maHzeHc NnoJio-
BUHHO20 APZYyMEHmA.

1.3.6 IIpocreiiiine TPUrOHOMETPUYECKHE YPABHEHUS.

1.3.7 Ilpocmeitwiue mpuzonomempuuecKue HepageHcmaed.

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

1.3.8 O0paTHble TpUroHOMeTpHUYECKHEe (PYHKUMH: APKCUHYC, apPKKOCHUHYC,
apKTaHI€HC YMCIA.

IIpakTnueckoe 3ansaTue Ne 18. OGpaTHbie TpUroHOMeTpUYECKUE QYHKIIMU

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

1.4.1 ®ynkouu. OOacTh OMNpeseeHUss U MHOXKECTBO 3HAYCHHH; Tpaduk
GyHKIIMM, TOCTpOeHHE TpaduKoB (yHKLIMH, 3aJaHHBIX Pa3TUYHBIMU CIIOCOOAMH.
CpoiicTBa (PyHKIMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, MIEPH-
onu4yHOCTh. [IpoMexyTku Bo3pacTaHusi W yObIBaHMs, HauOOJIbIIIee U HAaUMEHBIIIEE
3HA4YeHHs, TOYKU BKcTpemyma. ['paduueckas uHTEpmperauus. ApupMmeTHUECKHEe
onepanuu Hax GyHKIuIMEU. CroxkHas QyHKIHS (KOMIIO3UITHU ).

IMpakTuyeckoe 3ansitue Ne 19. [loctpoenne u uteHue rpaduKoB GyHKITUHN.

1.4.2 Tlpumepsl GyHKIHOHAJBHBIX 3ABUCUMOCTEI B peajibHbIX MpPoLeccax
U SIBJICHUSIX.

IIpakTnueckoe 3ansatue Ne 20. [Ipumepbl 3aBUCHMOCTEN MEXIY MEPEMEH-
HBIMH B PEAJIbHBIX MPOIECCAX U3 CMEXHBIX JUCIMUIINH.

1.4.3 Ilonamue o nenpepwvienocmu gpyuxyuu. Oopamuvie pynxyuu. Ooracmo
onpeoenenus u obnacme 3HaveHuti oopammuou Gynxyuu. I'pagux oopamnoit ¢ynx-
uuu.

1.4.4 Crenennsble, MoKa3arejbHbIe, JOrapu(pMuiecKue 1 TPUrOHOMETPH-
yeckne pynknuu. OOpaTtHble TpUroHoMerpuueckue ¢pynkun. Onpenenenus QyHK-



1uii, ux cBoiictea u rpaduku. [IpeoOpazoBanus rpadukos. [lapaniensHblil nepeHoc,
CHUMMETPHUSI OTHOCUTEIBHO OCEN KOOPJIUHAT U CUMMETPHUSI OTHOCUTEIBHO Hayaja Ko-
OpAMHAT, CAMMETPHUS OTHOCUTEIBHO NIPAMOM Y=X, PACTSIKEHUE U CHKATUE BIOJb OCEU
KOOpAMHAT.

IIpakTnueckoe 3ansaTue Ne 21. HenpepbiBHbIe M nepuoanYecKue (PyHK-
muu. Onpenenenue ¢pyHknui. Mccnenoanue ¢pynkmuu. CBoHCTBa TMHEHHOM, KBapa-
TUYHOU, KYCOYHO-TUHEWHON U APOOHO- TMHEHHOU ()YHKITHMA

IIpakTuyeckoe 3anaTue Ne 22. QOOpaTHble TPUTOHOMETpHYECKHE (PYHK-
muu. CpoiicTBa W rpaduKu CHHYyCa, KOCHHYyca, TaHT€Hca M KoTaHreHca. OOpaTHbIe
GbyHKIMY U X TpaduKu

IIpakTuueckoe 3ansitue Ne 23. Ilpukiaagnbie 3aga4u. [Ipeobpa3oBanus rpa-
dbuka pynkumuu. 'apmoHndeckue koaeOaHus.

TEMA 1.5 YPABHEHUSI U HEPABEHCTBA

1.5.1 YpaBHenus u cucreMbl ypaBHeHMi. PaninoHanbHble, MppallMOHAIbHEIE,
[IOKa3aTeJIbHblEe, TPUTOHOMETPUUYECKUE YPABHEHUS M CHUCTEMbl ypaBHEHUU. PaBHO-
CUJIBHOCTh YpPaBHEHHUM, HEPABEHCTB, cUCTEM. OCHOBHBIE MPUEMBI PEIICHUS PaLUO-
HaJIbHBIX, HUPPAlMOHAJBHBIX, MMOKA3aTEJbHBIX U TPUTOHOMETPUUECKUX YPABHEHUU
(pa3nokeHue Ha MHOXKHUTEJM, BBEICHHE HOBBIX HEM3BECTHBIX, MMOJCTAHOBKA, rpadu-
YECKHUUN METO.).

1.5.2 HepaBencTBa. Ucnosib30BaHue CBOWCTB U rpaukoB (PyHKUUI Npu
pellleHuM YPaBHEHUI M HepaBeHCTB. PannoHanbHbIE, MppAllMOHAIBHBIE, MTOKA3a-
TeJbHbIe HepaBeHCTBA. OCHOBHBIE MPUEMBI UX pelleHus. Meton untepBanos. N300-
pak€HHE Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEUICHUU YpaBHEHUW W HeEpa-
BEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

1.5.3 Tpuconomempuuecxkue nepagencmea. OcrHognvle npUEMbl UX PeUteHUA.

IIpakTuyeckoe 3ansaTue Ne 24. IlpeoOpazoBanne ypaBHeHuii. [Tokazarens-
HBIE, JJOrapu(PMUIECKUE, TPUTOHOMETPUYECKHAE YPABHEHHS.

IpakTnueckoe 3ansitue Ne 25, Vcnonb30BaHue CBOMCTB U rpadukoB PyHK-
LUWW 7151 PEUIEHUSI YPABHEHU U HEPABEHCTB.

1.5.4 IlpuMeHeHHEe MATEeMATHYECKHUX METOHOB JJIfl PEUICHUS COHepPKa-
TeJbHBIX 32/1a4 M3 Pa3/IMYHbIX 00JacTeil HAYKH W NpakTHukH. VHTEepnperanus
pe3yJibTara, y4eT peaibHbIX OTPAHUYECHUM.

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

JIMYHBIX 00J1acTell HAYKU M NPaKTUKHU. KopHu ypaBHeHuii. PaBHOCHIBHOCTD ypaB-
HeHul. OCHOBHBIE IIPUEMBI PELLICHUS YpaBHEHUI. Penienue cucteM ypaBHEHUN.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTE*

1.6.1 OcHOBHbBIE MOHATHA KOMOMHATOPUKHU. 3a/1a4l HA MOACYET YUCIIa pas-
MEUIEHUH, IepeCTaHOBOK, coueTanuil. Pemienue 3anay Ha nepeOop BapUaHTOB.

IIpakTnueckoe 3ansitue Ne 27. Pemienne KOMOMHATOPHBIX 3aaa4. Mcropus
pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTATUCTUKH M MX POJIb B pa3iiny-
HBIX cpepax deIoBEeUeCKOH xu3HeAessTenbHocTH. [IpaBuna komOuHaTopuku. Pazmenie-
HUA, COUCTAaHUA U IICPCCTAHOBKMU.



1.6.2 ®opmyna 6unoma Hurorona. CBoiicTBa OMHOMUHANBHBIX KO3 ULIN-
eHTOB. TpeyronbHuk [Tackas.

IIpakTnueckoe 3ansitue Ne 28. dopmyna O6unHom Herorona. TpeyroabHHUK
[Tackass.

IIpakTuueckoe 3ansaTue Ne 29, PelieHre npuKiIagHbIX 3a/1a4.

1.6.3 CoObiTHe, BEPOSITHOCTH COOBLITHS, CJI0KEHHE W YMHOKEHHE BEPOAT-
HOCTeH.

IIpakTuyeckoe 3anaTue Ne 30. Kinaccnueckoe onpenesieHue BeposiTHOCTH,
CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CYMME BEPOSTHOCTEU.

IIpakTuyeckoe 3ansitue Ne 31. Briuncnenue BepostHocTel. llpuknanHbie
3a/1a4u.

1.6.4 IlonsiTue 0 He3aBUCUMOCTH cOObITHH. /IMCcKpeTHAA ciay4yaliHas BeJiM-
4YHHA, 32AK0H ee pacnpeneaeHus. YnucioBble XapaKTEpUCTUKU JUCKPETHOU Cilydau-
HOU BennuuHbl. [loHsTHE O 3aKOHE OOJBIINUX YHUCEIL.

1.6.5 IIpeacraBijienne JaHHBIX (TaONUIIBI, JUArpamMMebl, rpaduku). ['eHepaib-
Hasi COBOKYITHOCTb, BbIOOpKaA, cpenHee apudmerndyeckoe, MmeauaHa. [lonsitue o 3a-
Aa4Yax MaTeMaTHYeCKOM CTATUCTUKH.

1.6.6 Pemienne npakTU4ecKUX 3aa4 ¢ MPUMEHEHNEM BEPOSITHOCTHBIX Me-
TOJ0B.

IIpakTnueckoe 3ansaTue Ne 32. [IpenacraBieHue 4YMCIOBBIX OaHHBIX. [Ipu-
KJIQJIHbIE 3aJa4H.

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

2.1.1 Cnoco0bl 3aJaHUSI M CBOMCTBA YHCJIOBBIX IMOCJIEA0BATEIHLHOCTENM.
CymMupoBaHue nocliefoBaTeslbHOCTEH. beckoHeuHo yObIBaroliasi reoMeTpudecKkas
IIPOrpeccHs U ee CyMMma.

IIpakTnueckoe 3ansaTue Ne 33. HucioBas 11ociie10BaTEIbHOCTh

IIpakTnueckoe 3ansaTue Ne 34, beckoHeuHO yOBbIBaroiias reoMeTpuyeckas
nporpeccus.

2.1.2 Ilonamue o npedene nocinedosamenvnocmu. Cyuecmseosanue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOC1e008AMENbHOCHIU.

IIpakTu4yeckoe 3ansitue Ne 35. [Ipenen nociaenoBaTeIbHOCTH.

TEMA 2.2. IPOU3BO/JHAS U EE IPUMEHEHUE
2.2.1 IlonsiTve 0 MPOU3BOAHON (PYHKIHUH, ee TeoMeTpUIeCKHid U Gusnye-
CKMH cMBICJI. YpaBHEHHE KacaTelbHOU K rpaduky GyHKIuU. [I[pou3BOgHBIE CYMMBI,
Pa3HOCTH, POU3BEACHUS, YacTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3J€MEHTAPHBIX (PYHK-
1007078
IIpakTuueckoe 3ansitue Ne 36. [IponzBogHas: MEXaHUUECKUM U T€OMETPUYE-
CKHI CMBICJI ITPOU3BOIHOM.



IIpakTnueckoe 3ansaTue Ne 37. YpaBHeHHe KacaTeabHON B 00IIEM BUJIE.

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

2.2.2 IlpumeHeHHe MPOU3BOJHOM K HMCCJIeA0BAHNIO QYHKIMIA M MOCTPOe-
HUI0 IPa(PUKOB.

IpakTnueckoe 3ansatue Ne 39 lVccienoBanue QyHKIIMHA C TTOMOIIBIO TTPOU3-
BOJHOM.

2.2.3 IIpousBoaHbIie 00PATHON PYHKIUM U KOMIO3UIIUU (PYHKIMH.

2.2.4 Tlpumepsl UCNIOJIbL30BAHUS NPOU3BOIHON AJIs1 HAXO0KACHUS HAMIYY-
1Iero pemieHus B NPUKJIAIHBIX 3a4a4aX.

IIpakTnyeckoe 3ansitue Ne 40. Haxoxxnenue HanOoNbIIero, HAaMMEHBIIETO
3HAYEHHS U SKCTPEMAIIbHBIX 3HaYEHUH (PYHKIIHH.

2.2.5 Bropasi npou3BOAHAs, €¢ TeOMeTPHYECKUIl U (PU3NYECKHIl CMBICJL.
Haxosxnenue ckopocTa Jj1st iporiecca, 3alaHHOTO (hOPMYIIoi 1 rpaduKOM.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI

2.3.1 IlepBooOpa3nas u uHTerpaJ. [IpumeHenue onpeneeHHOTO UHTErpaa
JUIA  HAaXOXKJCHUS IUIOIIAAM KpUBOJMHEMHOW Tpaneuuu. Popmyna HeroToHa-
Jleitonuna. Ilpumepsl npuMeHeHHsI MHTETpasia B PU3KUKE U T€OMETPUH.

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

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

IpakTnueckoe 3ansaTue Ne 43. UHTerpupoBaHue 1Mo YacTsM.

IIpakTuyeckoe 3ansaTue Ne 44. Boruucienue onpeaejieHHbIX HHTEIPAJIOB.
Teopema HrroTona—IJleitbnuiia

IIpakTnueckoe 3ansaTue Ne 45, [[puMeHeHue nHTErpaisa K BIYUCICHUIO (U-
3UYECKHUX BEJIMYMH U IUTONIAEH.

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

3.1.1 B3aumHoe pacmoJio:KeHHe ABYX NPSAMBbIX B mpocrpaHcrse. llapai-
JEIBHOCTh NPSIMOM M IIOCKOCTH. IlapamnensHocThs mmockocreu. Ileprnienaukyisip-
HOCTb IIPSIMOM M IUIOCKOCTH. lIepneHauKyissp u HaKJIIOHHAs1. YTOJI MEXIY IPSAMON U
IIJIOCKOCTBIO. JIByrpaHHBINA yrojl. YTOJ MEXAYy IUIOCKOCTAMH. [lepneHnukynsipHOCTh
JIBYX TIJIOCKOCTEM.

IIpakTuueckoe 3ansaTue Ne 46. BzanmHoe pacrnoJioxkeHue NPsIMbIX U IJ10C-
kocreil. [Ipu3Haky B3aMMHOTO pacHoI0KEHUsS NPSMBIX. YTOJ MEXIY IPAMBIMHU.
IIepneHAUKYJISIp ¥ HAKJIIOHHAsI K TUIOCKOCTHU. YTOJI MEXIY NPSIMOU U TNIOCKOCTHIO

IIpakTnueckoe 3ansitue Ne 47. TeopeMbl 0 B3aMMHOM PaCHOJIOKEHUH
NPSIMOM M IJIOCKOCTH. Teopema 0 Tpex NepreHIUKYIApax

3.1.2 'eomeTpu4eckre Mpeodpa3oBaHusi NPOCTPAHCTBA: NapaJUICIIbHbIN I1e-
PEHOC, CHMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 48. [Ipru3Haky U cBoOMCTBa MapasuIeIbHBIX U MEp-
IIEHIUKYJIAPHBIX TUIOCKOCTEN.

IIpakTuyeckoe 3ansitue Ne 49. PaccrosiHMe OT TOYKH A0 NMJIOCKOCTH, OT



NpSAMOM 10 MI0CKOCTH. PaccTosiHue Mexay IJIOCKOCTSIMU, MEXIY CKpEIIUBaro-
HIIAMUCS TIPSIMBIMH, MEXIAY TPOU3BOJIbHBIMU (DUTypaMU B POCTPAHCTBE

3.1.3 [MapassieibHOE MPOEKTHPOBAHME U €T0 CBoicTBa. B3auMHoOe pacnoio-
xeHue. M300pakeHre npocTpaHCTBEHHBIX QUTYD.

IIpakTuueckoe 3ansiTue Ne 50. [TapamienbHOe TPOEKTUPOBAHUE U €TI0 CBOM-
CTBA.

3.1.4 ITnowaos opmozonanvhoil npoekyuu.

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

TEMA 3.2. MHOI'OT'PAHHUKHU

3.2.1 BoinykJjble MHOTOIPaHHUKH. Bepinnsl, peObpa, rpaHd MHOTOTPaHHU-
ka. PazBepTka. MHororpanssie yrisl Teopema Jiiiepa.

3.2.2 Ilpusma. IIpsamas u HakJIoHHadA npusma. llpaBwibHas npusma.

3.2.3 Hapamneaenunen. Kyo. Ilupamupa. [IpaBunbHas nupamuga. YceyeH-
Has nupamuja. Terpasap. Cummerpun B KyOe, B apajiesienureie, B Ipu3Me U Mu-
pamuae. Ceuenus Kky0a, NpU3Mbl U MUPAMU/IBI.

3.2.4 IlpeacraBiieHne 0 MPaBUJIBLHBIX MHOTOIPAHHUKAX (TeTpasrzape, Kyoe,
OKTas/Ipe, A0JEKAIPE U UKOCADIPE).

IIpakTnueckoe 3ansitue Ne 52, PaznuuHbie BUALI MHOTOIPaHHHUKOB. KX
U300paxeHHUs.

IpakTnueckoe 3anaTue Ne 53. CeueHusi, pa3BepTKU MHOTOI'PAaHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTHU BPAILIEHUSA
3.3.1 IlnnuHap u KoHyc. YcedeHHbI KOHyc. OCHOBaHHE, BHICOTA, OOKOBAs
MOBEPXHOCTh, 0Opasyromias, pazpepTka. OceBble CEUEHUSI U CEUCHHUsI, Mapalie/IbHbIC
OCHOBaHHMIO.
3.3.2 lllap u cdepa, nx ceyenue. KacaresbHasi IJIOCKOCTH K cdepe.
IIpakTuueckoe 3ansatue Ne 54. Ilnomaas nosepxHocTu. Cummerpusi Te
BpallleHUsl 1 MHOTOTPAaHHMKOB. BUIbl cCUMMETpUii B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*

3.4.1 O0beM u ero usmepenme. MurerpansHas hopmyna oobema. GopmyIibl
o0Bpema Ky0a, MpSAMOYTOJILHOTO MapaieNenurea, MPU3Mbl, HUIHHIIPA.

3.4.2 ®opmyJibl 00beMa MUPAMHIBI U KOHYCA.

3.4.3 @opmyJibl IVIOIAAN MOBEPXHOCTEH HWINHAPA M KOHYCA.

3.4.4 ®opmyJbl 00beMa HIAPA M IVIOMIAAH CepBbl.

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

3.4.5 Ilonodue ten. OTHOMIEHHME TUIOIAJACH MOBEPXHOCTE U 00bEMOB 110-
MOOHBIX TeJI.

TEMA 3.5. KOOPIUHATDBI U BEKTOPBI*

3.5.1 IIpamoyroJbHas (J€KapTOBa) CHCTEMa KOOPAMHAT B NPOCTPAHCTBeE.
®dopmyna pacCTOSHHUA MEXAY ABYMs TOUKAMH. YpaBHEHMs c(ephl, IUNIOCKOCTH U
MIPSIMOMU.

3.5.2 Bekropsbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB.



YMHOKEHHE BEKTOpa Ha 4nciio. Pa3nokeHne BEKTOpa 1o HaNpaBJICHUSAM. YTOJ MEX-
Iy IByMsI BEKTOpPaMHU.

3.5.3 IIpoexkuusi BekTopa Ha ochb. Koopaunatel BekTopa. CraJjisipHoe mpo-
U3BeJeHUE BEKTOPOB.

113 Ne 56. Bexropsl.

I13 Ne 57 YpaBHeHUEe OKPY>KHOCTHU, cpepbl, MIIOCKOCTH. PaccTosiHue Mexay
TOUYKAMHU.

JleliCTBMS ¢ BEKTOPaMHM, 3aJJaHHBIMHM KoOpAMHAaTaAMHU. CKaJIsIpHOE NPOU3-
BEJCHUE BEKTOPOB.

BexTOopHOE ypaBHeHUe NPAMOM M IJIOCKOCTH. VICIIO/Ib30BaHNE BEKTOPOB
IIPU JOKA3aTEINbCTBE TEOPEM CTEPEOMETPUM.

3.5.6 Ucnosb30BaHNe KOOPAUHAT M BEKTOPOB NPH PellleHMH MaTeMaThye-
CKHMX U MPUKJIAIHBIX 32/1a4.

JIJisi BHEAyIUTOPHBIX 3aHATUM CTYJEHTaM HapsiAy C PEIIeHHEeM 3aJady U BbI-
MOJIHEHUEM TNPAKTUYECKUX 3aJlaHUM MOKHO TMPEIJIOAKUTH TEMbI UCCIEI0BATEIbCKUX
U pedepaTuBHBIX PabOT, B KOTOPBIX BMECTO CEPUH OTIEIbHBIX MEIKHUX 3aJad U
YIPaXKHEHUI MpeJiaraloTcsi CI0’KETHbIE 3a/laHus, TPEOYIOIIHNE ATUTEIbHON padoThI B
paMKax OJHOM MaTeMaTU4eCKOW CUTyaludh. ITH T€Mbl MOTYT OBbITh KaK WHIUBUIY-
IbHBIMU 33JJaHUSIMU, TaK U TPYIMIOBBIMU JIJII COBMECTHOI'O BBITIOJHEHHUS HCCIIEO-
BaHMUSL.

HPUMEPHBIE TEMbI PE®EPATOB (1OKJIA1OB),
NHANBUAYAJIBHBIX ITPOEKTOB

HenpepriBubie apodu.

[IpumMeHeHure CI0KHBIX MPOLIEHTOB B SKOHOMUYECKHUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs! U UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3a1aHue npsIMbIX U TUIOCKOCTEN B MPOCTPAHCTBE.
CrnoxxeHre rapMOHUYECKHUX KOJICOAHUIA.

['paduueckoe perieHre ypaBHEHUN U HEPABEHCTB.
[IpaBusbHBIE U MOTYIIPABUIBHBIE MHOTOTPAHHUKH.

9.  Konuueckue ceyeHHs U UX IPUMEHEHHE B TEXHHKE.

10. Tlonsrue nuddepennmana u ero NPUIOKEHUS.

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) 352
B TOM 4YHCJI€ B (hOpME MPAKTUUECKON MTOATOTOBKH 100
Oos3aTesqbHAsE ayIUTOPHAs y4eOHasi HAarpy3ka (Bcero) 234
B TOM YHCIIE!

JIEKLUU 120

[IPAKTUYECKUE 3aHATUS 114
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 118
IIpomesicymounas ammecmayus 6 popme  IK3aMeHa

2.2. TemaTu4eckuii JIaH 001e00pPa30BaTeIbHON Y4e€0OHOM JUCUMIITIMHBI
OV/. 03. MaTtemMaTuka

Make. | Camocr Ko/muecTBo ayAuTOPHBIX 4aCOB
y'leﬁ. . BT.9. B
M | Haumenosanue narpys- | Pabora hopme Teope- Tparkrir.
TeM A31e10B N TeM | Ka cry- | CTYAHT Bce- | mpakTn- THY. (cemuHap-
bI P o Z a ro 4ecKoii o0yue- CKHe) 3aHs-
I;q];:) MnmoaAroToB- HUe TUSA
KH
Beenenue 2 - 2 2 -
ll::”e"‘ 1. Aareb- | g5 58 | 124 | s 60 64
1.1 za;]jf;;‘e HOWATIEL | 9 11 10 10 6 4
1o | Kopuu, crememn u| 5 7 28 10 18
J0rapuQMbl
1.3 ggf};’;f TPHIOHO= | gy 11 30 16 14
DyHKIUH, ux
1.4 CBOWCTBa U rpadu- 28 10 18 18 8 10
KU
15 VYpaBHeHUsT W He- 23 9 14 3 6
paBeHCTBa
KomMOuHaropuka,
1.6 CTaTHUCTUKA U TE€O- 34 10 24 24 12 12
pusi BEpOSITHOCTEH
Pa3znen 2. Havana
MaTeMaTH4eCcKOro 57 15 42 16 26
aHaJIu3a




ITocaenoBaTensHO-

2.1 14 4 10 4 6
CTH

2o | poussomma wee |, 4 20 10 10
IIPUMEHEHHE

723 [TepBooOpasnas u 19 5 12 ) 10
MHTErpal
Pasnen 3. Teo-| 4,y 45 66 48 40 26
MeTpus
[Ipsmbie B TIIIOCKO-

3.1 CTU B IIPOCTpaH- 28 8 20 20 8 12
CTBEC

3.2 MHoOrorpaHHuKH 24 12 12 8 4

33 Tena u moBepxHO- 10 4 6 4 )
CTH BpallCHHUA

3.4 | VBMepeHms B reo- | g 4 12 12 10 2
METPUH

3.5 | Roopmmamer w45 17 16 16 12 4
BEKTOPHI

Hroro | 352 118 | 234 100 120 114




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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