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1. OBUIASI XAPAKTEPUCTUKA PABOUYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JIUCHUTLTAHBI

1.1. MecTo AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTebHOM
nporpammbl: yueOHbil npenmer OV /.04 «MaremaTuka» sBisieTcst y4€OHBIM MPEAMETOM
o0s13aTenlbHOM mpeaMeTHO obsiactn «Matematuka u uHbopmatuka»y PI'OC cpennero
oO1mero o6pa3oBaHmsl.

VYueOnsiit npeamer OV J1.04 «Marematuka» u3ydaercs B
obmeobpaszoBarenbHOM 1uKIIe yaeOHoro tiana OIIOIT CITO na 6a3e 0CHOBHOTO
obmero obpa3oBaHus ¢ moigydeHueM cpeaHero odmiero oopazopanus (IITICC3) mo
CHEIHMAIBHOCTH CPEeIHEro Mpo(hecCHOHANIbHOTO 00pa30BaHus C Y4ETOM Ipodus
23.02.07 Texuuueckoe oOCTyKMBAaHUE U PEMOHT JABUTATEJEH, CUCTEM U arperaToB
aBTOMOOUJIEH.

B yue6nom mnane [MIICC3 no crnenuanbHOCTH CPeTHEro MPOPECCUOHATBHOTO
obpazoBanus cnernuaibHOCTh 23.02.07 TexHuueckoe o0CIy)KUBaHUE U PEMOHT
JIBUTATEJIeH, CUCTEM M arperaroB apTomoOusiei Mecto yueoHoro npeamera OY /.04
«Maremartnka» — B cocTaBe 0011e00pa30BaTEIbHBIX YU€OHBIX TPEAMETOB,
dbopmupyembix U3 o0s3aTeNbHBIX TpeaMeTHbIX o0nactelt @I'OC cpennero odiero
oOpazoBanus, 1715 cnenuanbHoctei CIIO ¢ yuetom npoduis npodeccuoHanbHOTro
oOpasoBaHws.

1.1. O0mas xapaKTepuCTUKA y4eOHOM IUCHUITHHBI:

HCJII) " INTAHUPYCMBIC PC3YJIbTaTbl OCBOCHUS JUCHUITIIMHDBI:

OcBoenue cojmepkanus ydeOHoro mpenmera «MartemaTuka» oOecrednuBaeT
JOCTHXKEHUE CTYJIEHTAMHM CJEAYIOLINUX PE3yJIbTATOB:

* TUYHOCTHBIX:

— c(hOpPMHUPOBAHHOCTh TPEJICTABIICHUNA O MaTEMaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HAayKd, CPEIACTBE MOJICIMPOBAHUS SBJICHUA M TMPOLECCOB, HIACIX W METOJaxX
MaTEMaTHKH;

— IIOHMMaHWE 3HAYMMOCTHM MAaTEMaTUKU [JIi HAyYHO-TEXHOJOTUYECKOTO
nporpecca, C(OPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTMKe Kak K YacTH
00111e4eIOBEUECKO KYJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MaTEMAaTUKH,
SBOJIIOIMEH MaTEeMATHUECKUX HJICH;

— pa3BUTHE JIOTMYECKOTO MBINIJICHUSI, MPOCTPAHCTBEHHOTO BOOOpaKCHHS,

AITOPUTMUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIILICHUS HAa YpPOBHE, HEOOXOAUMOM

1S Oyayiel nmpodeccuoHaaIbHON eI TEIbHOCTH, IS IPOAOIKEHNsS 00pa3oBaHus U

caMmo00pa30BaHus;



— OBJAJICHWE MaTEeMAaTHYECKUMU 3HAHUAMU W YMCHHSIMH, HEOOXOIUMBIMH B

MMOBCETHEBHOMN JKW3HM, JUII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCITUTIINH

Y TUCUUIUINH MPOQECCHOHANTBHOTO KA, TSI OTYYSHHsI 00pa30BaHUs B 00JIACTSX,

HE TpeOyIoMX yriay0JIeHHONH MaTeMaTUYECKON MOATOTOBKH;

— FOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA

OPOTSOKEHUM  BCEH  JKM3HU; CO3HATENIbHOE OTHOIIEHHWE K  HEMpPEephIBHOMY

0o0pa3oBaHHWIO KaK YCJIOBUIO YCIEMHOW TPO(ecCHOHANbHOW U OOIIEeCTBEHHOMN

JeSITeIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSTEIbHOW TBOPUYECKOHW U OTBETCTBEHHOM

JESTEIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HON, Yy4eOHO-HCCIICIOBATEIHCKOM, TPOSKTHON
U IPYTHUX BUJAX JICATCILHOCTH;

— OTHOIIEHHE K MpOo(ecCHOHAIBHON IesATeIbHOCTH KaK BO3MOXXHOCTH y4YacTHsS B
peILIEeHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIEM;

* METaIpeIMETHBIX:

— YMEHHE CaMOCTOSATEIHHO OMPEICNSITh LU ACATeIbHOCTH U COCTaBISThH TUIAHBI
JESITEIIbHOCTH, CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
JeSITEIbHOCTh,  MCIIOJIb30BaTh BCE  BO3MOXKHBIE  PECypChl  JUISL  TOCTHIXKEHHS
MOCTABJICHHBIX LIEJeH W pealu3aluy IUIAHOB JEATEIbHOCTH; BBHIOMPATH YCHEIIHbIE
CTpaTervy B Pa3IMYHbIX CUTYaIIUAX;

— YMEHHE TPOAYKTUBHO OOIIATbCA U B3aUMOJIEHCTBOBaTH B IPOLIECCe
COBMECTHOM JIESITCIIbHOCTH, YUYUTHIBATH TO3UIIUN JPYTUX YYACTHUKOB JEATEIHHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

— BJIaJICHUE HaBBIKAMU T[I03HABATEIBHOW, Y4YeOHO-MCCIEIOBATEIBCKON |
NPOEKTHON JIeATENbHOCTH, HAaBBIKAMU pa3pelieHus mpodsieM; CHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY IMOMCKY METOJOB DEIICHUS MPAaKTHUECKUX 3ajaad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHWS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENBHOM WHOOPMAIMOHHO-
MO3HABATEJIbHON N1€ATEIbHOCTH, BKJIIOYAsi YMEHHE OPHEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HHPOpMANMK, KPUTHYECKH OIEHUBATh ¥  HUHTEPIPETUPOBATH
UHPOPMAITHIO, TIONYYaeMYIO U3 Pa3INIHBIX HCTOYHUKOB;

— BJIaJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JJOTUYHO U TOYHO H3JIarathb
CBOIO TOUKY 3PEHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;
— BJIaJICHUEC HABbIKaMU MMO3HABATEIbHON Pe(ICKCUU KaK OCO3HAHMS COBEPIIACMBIX

JNEUCTBUM W MBICIATEIBHBIX IPOLECCOB, MX pE3yJbTaTOB M OCHOBAHWM, T'PAHMI]



CBOErO 3HAHUSA W HE3HAHWS, HOBBIX II03HABATENIBbHBIX 3a1ad W CPEACTB I HX
JOCTUKEHUS,

— LEJEYCTPEMIIEHHOCTh B MOUCKAX U MPUHATUHU PELICHUH, COOOpa3UTEIbHOCTh
U UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* IPEAMETHBIX:

— ¢(OpMHPOBAHHOCTh NPEJICTABICHUM O MaTeMaTUKE KaK 4YacTH MHPOBOH
KyJBTYpbl U MECTE€ MAaTeMaTUKHU B COBPEMEHHOM IMBUIIM3AINH, CIOCO0aX OMHUCaHUs
SIBJICHUM PEaJIbHOIO0 MUPA HA MATEMATHYECKOM SI3BIKE;

— c(QOpPMHUPOBAHHOCTh MPEICTABICHUNA O MATEMaTHUYECKUX MOHATHIX Kak
BOKHEHIINX MAaTEMAaTUYECKUX MOJEIISAX, IO3BOJISIOIIUX ONKMCHIBATH U U3y4aTh Pa3HbIC
IIPOLIECCHI U SABJICHUS; ITOHMMAaHUE BO3MOYKHOCTH AaKCMOMATHYECKOTO IOCTPOCHMS
MaTeMaTHYECKUX TEOPUH;

— BJIAJACHUE METOAAMM JOKAa3aTeJIbCTB U AJITOPUTMOB PEILICHUS, YMEHHE UX
IIPUMEHSATD, IPOBOAUTH JOKA3aTENbHBIE PACCYKICHHS B X0/1€ PELICHUS 3a1a4;

—  BIAQJACHHE  CTaHJAPTHBIMM  IIpUEMaMU  PEIICHHWS  PAlMOHAJIBHBIX U
VPPALMOHAIBHBIX, IOKA3aTEIbHbIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPAaBEHCTB, UX CHCTEM; HCIIOJIb30BAHHE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM
YUCIIe ISl IOMCKA ITYTH PELIEHUs U WITIOCTPALMH PEIIEHUS YPABHEHUU U HEPABEHCTB;

—  copMHpOBAaHHOCTH  TpPEACTAaBIECHUH 00  OCHOBHBIX  TOHSTHUSX
MaTEMaTUYeCKOr0 aHaju3a M MX CBOMCTBAax, BJIaJCHHME YMEHHEM XapaKTepu3oBaTh 9
noBeneHrue (PyHKINN, UCMIOJIb30BAHME MOJYYCHHBIX 3HAHUM JJI1 ONMUCAHUS U aHaIu3a
peanbHbBIX 3aBUCUMOCTEN;

— BIJAJCHHE OCHOBHBIMU IIOHATHSAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, MX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTb YMEHMSI
pacro3HaBaTh TeoMeTpudecKkue (pUrypel Ha 4epTexax, MOJAEISAX U B peajbHOM MHPE;
IPUMEHEHNE HU3YUYEHHBIX CBOMCTB reoMeTpuyecKux (Guryp u (Gopmyia s peuieHus
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM CONECPKAHUEM;

— Cc(OPMUPOBAHHOCTb MPEJCTABICHUNA O MPOIECCax U SIBICHUSX, UMEIOIIUX
BEPOSTHOCTHBI XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MMHpE,
OCHOBHBIX IIOHATHAX DJIEMEHTAPHOW TEOPHUHM BEPOSTHOCTEH; YMEHMM HAaxOIWUTh U
OLICHMBATh BEPOATHOCTH HACTYIUIEHHS COOBITMH B MPOCTEHIIMX HPAKTHUYECKUX
CUTYyalllsIX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYaMHBIX BEJINYMH;

— BJIAJICHUE HABBIKAMM HCIIOJIb30BAHMUSI TOTOBBIX KOMIIBIOTEPHBIX INPOTrpaMM IIPU

pELICHUH 3a1a4.



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBHON

JUCHUILIAHBI

2.1. O0beM 001IC00pa30BaTEILHOM JUCHMIIIMHBI U BHAbI Y4eOHOH padoThI

Bujx yueOHoi1 padoThI O0bem B yacax
O0beM 4acoB BO B3aMMO/ICICTBHH C NpenoaaBaTeeM 196
B TOM YHCJIE:

-110 BUJA VY€OHBIX 3aHATUN:

Jlekuuu, ypoku 94
[Ip. 3aHgTHA 100
JlaGopatopHbie pabOThI -
KoHcynbTauum 2
CamocrosiTenbHasi padoTa 34
[IpomexyT. arTectanus (6 popme sK3ameHa) 4
HUnousuo. npoexm (6xooum & c.p.) -

2.2. TemaTH4eCKHH IJIAH U COIEP:KaHMe 001Ie00pa30BaTEeILHOM Y4eOHO

JTUCIHHUIINHBI

2.2. TemaTu4yecKuii IVIAH U COJAEPKAHUE Y4eOHOT0 MpeaMeTa

OVIL.04Y «MaTtemMaTHKa
HaumeHnoBanue Conepxanue yueOHOro MmaTepuaJa, O0beM YpoBeHb
pa3jiesioB M TeM |J1a0opaTopHble PadOThHI H NPAKTHYECKHE3aAHATH, YaCOB |0CBOEHMSI
CaMOCTOSITeJIbHAs padoTa 00yYaIoIUXCH
1 2 3 4
Beenenue 1
MartemaTuka B Hayke, TEXHUKE, SKOHOMHKE, 4
Beegenne  MH(DOPMAMOHHBIX TEXHOJIOTHSIX UITPAKTUYECKON
nestenbHOCTU. Llenu u 3agaumn u3yueHus
MaTeMaTHKH mipu ocBoeHuu npodeccuii CI10 u
cneunaibHocteil CI10.
Paznen 1. Anredpa




Conep:xxanue yueOHOro Marepuasa 1,2,3
Tema 1.1.

PasBurtue Llenbie 1 palmoHANIBHBIC YKCA. J|elCTBUTEIIbHBIE 4

MOHSITHS O yucia. [lpubausxcenusie gviyucienus. Komnnexchoie
qyucJae qucida.

IIpakTHyeckue 3aHATUSA 4

Apudmerrueckue ACHCTBHS HaJ YHCIIaMH,

HaXO0XJICHUE NMPUOJIMKEHHBIX 3HAYCHUNBEIIMYNH

Tema 1.2. Coaep:xanue yueOHOro marepuaa 1,2,3

KopHun, Kopuu u crenenn. Kopuu HatypanbHOU crenieHu u3 | 8
CTeNeHNH yucia U ux cBoWcTBa. CTENEHH C palMOHAIBHBIMU
Jorapupmsbl  [okazaTensiMu, WX  cBodcTtBa.  CremeHu ¢
ENCTBUTEILHBIMU IMOKa3aTeJIIMU. Cesouicmea
cmenenu ¢ 0etucmeumenbHblM NOKA3AMeeM.
Jlorapugm.  Jlorapupm  uymcina.  OcHOBHOE
nmorapudmuueckoe ToxaecTBo. JlecsaTuuHble U
HaTypayibHble Jorapudmsbl. [lpaBuia peiicTBuii ¢
nmorapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.
IIpeoOpa3oBanue anredOpamv4ecKux BbIPaKeHHUIA.
[IpeoOpazoBaHue paLMOHAIBHBIX, HUPPALUOHAIbHBIX|
CTETIEHHBIX, MOKA3aTeNbHBIX U JOrapupMHUUECKUX|
BBIPAKCHUU.

IIpakTHyeckue 3aHATUSA 8

Brrunciienne m cpaBHEHHME KOpHEW. BrimosHeHwne
pacyeToB c paauKaiaMu. Pemenne
HMppaLMOHAIbHBIX YpPaBHEHUM. Haxoxnenue
3HAYEHUU CTEIIEHEN c paLoOHaIbHBIMU
MMOKa3aTEISMU. CpaBHeHue CTEMEHEH.
ITpeobpa3oBanus BBIPAKCHUH, coZlepaKaIIMX
cTeneHu. Pemenne nokasarenbHbIX YPaBHEHUM.
Pemenne npuknagseix  3agad.  HaxoxneHwue
3HaueHul  sorapupmMa O  IPOU3BOJIBHOMY
ocHOBaHMIO. Ilepexon OT OJHOrO OCHOBaHUA K
Apyromy. BeluncieHue u cpaBHEHHE JIOTapu(pMOB.
JlorapudmupoBanue " ITIOTEHIIUPOBAHUE
BBIPAKEHUU.

[IpuOsnv>keHHbIE  BBIYMCIEHUS M PEUICHUS
NPUKIAIHBIX 3a1ad. Pemenue norapudmuyueckux
YPaBHEHUM.

Pazpnea 2. (OCHOBBI TPUTOHOMETPUH

Conep:xanue y4eOHOro Marepuasa 1,2,3

Tema 2.1. Panunannas mepa yria. BpamarenbHoe IBUKEHHE. 4
OcHoBHble [CHHYC, KOCHHYC, TaHI'€HC W KOTaHT'€HC YHCIIA.




MOHATHUSA IIpakTHueckue 3aHATHUS
PannanHblil METOL U3MEPEHNUS YIIJIOB BPALLICHUS U
CBSI3b C I'PaJlyCHOM MEPOM.
Tema 2.2. Conep:xkanue yueOHOr0 MaTepuaJia 1,2,3
OcHoBHble  [@opMynbl npuBeacHus. Dopmylbl CIIOXKECHUS.
Tpuronomerpu Popmyiisl yaBoeHUs. Popmyiibl RONOEUHHO20 Y2]ia.
YyecKue IIpakTHyeckue 3aHATUS
To:kaecTBa  |(OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA,
(bOpMYyIIbI CTI0KEHUS, YABOCHHUSI.
T 23 Conepxanue y4eOHOIro MaTepuaJjia 1,23
ema 2.3.
[IpeoOpazoBaHKe CyMMbl TPUTOHOMETPUYECKHUX
IIpeoOpa3zoBan .
st (yHKLMIA B MPOU3BEICHUE U POU3BEICHUS B
. CyMMYy. Buipaswcenue mpuzonomempuyeckux
NMPOCTEeNIINX y
hyHKYULL Yepe3 man2eHc NOJOBUHHO20 ap2yMeHma.
TPUTOHOMETPH
IIpakTHyeckue 3aHATUSA
YeCKHUX
., [[IpeoOpa3zoBaHHE CyMMbI TPUTOHOMETPUUYECKUX
BbIpasKeHU .
GyHKIMI B Mpou3BeneHue, Ipeodpa3oBaHue
MPOU3BENICHUS TPUTOHOMETPUUYECKUX (PYHKLINI B
CYMMY.
Coaep:xanue yueOHOro Marepuasa 1,2,3
Tema 2.4. IIpocrenimme TPUroHOMETPUIECKNE YPABHEHMUS.
Tpuronomerpu | [Ipocmetiwviuempuzonomempuyeckue HepageHcmasa.
YyecKue OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIHH.
ypaBHenusi i | ADKCUHYC, aDKKOCHHYC, QDKTaHI'€HC
HepaBencrBa | IIpakTuyeckue 3aHATHS
IIpocrenime TPUrOHOMETPUIECKAE YPABHEHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKUE
(GYHKIIMH: apKCUHYC, apKKOCUHYC, ADKTAHT€HC.
Paznea 3. DYyHKIUH, UX CBOHCTBA M IPapuKu
Coaep:xanue yueOHOro Marepuasa 1,2,3
@Oynknuu. OO0JacTh ONpEAETICHUs] U MHOMXECTBO
3Ha4YeHuM; rpaduk  (QYHKIUHU,  TOCTPOCHHE
rpa@ukoB  (QYHKIMM, 3aJaHHBIX  Pa3TUYHBIMU
crnoco0amu.
CnoiicTBa (QyHKHUH. MOHOTOHHOCTH, YETHOCTD,
T 31 HEYETHOCTh, OIPAHMYEHHOCTh, MEPUOJUYHOCTD.
Ma . .
¢ [IpomexyTku BO3pacTaHus u yObIBaHUS,
DyHKIUH, UX
. HauOoOJIbIIEE W HAWMEHbIIEE 3HAYCHHS, TOYKHU
CBOIiCTBa H
JKCTpEMyMa. ['padmueckas WUHTEPHpPETALIHSL.
rpaguxu .
pad [Ipumepsl  (QYHKIMOHATBHBIX 3aBUCUMOCTEH B
peanbHbIX nporeccax U SBJICHUSIX.
Apudmernueckre onepaluu Haa  (YHKUUSIMH.

Cnoxunas ¢yskuus (komnosunus). [llowamue o
HenpepbvleHOCMU (DYHKYUU.
Oopatuble dynkmuu. Obracmev onpedeieHus U




obnacms 3HaweHuti oopamuou @yuxyuu. I pagpux
oopamuou pyHKyuu.

IIpakTHyeckue 3aHATUSA

IIprMepbl 3aBUCHMOCTEN MEXAY INEPEMEHHBIMU B
pEeaIbHBIX MpOIEcCax M3 CMEXHBIX TUCIUILINH.
Onpenenenne ¢ynkuuit. Iloctpoenue u yrteHue
rpadpukoB Qynkumit. HWcciaenoBanue GyHKIUH.
CBoiicTBa JMHEHHOM, KBAaJAPATUYHOW, KYCOYHO-
JUHEWHOM W JAPOOHO-JIMHEHMHOW  (PyHKIIMIA.
HenpepepiBHblE 1 nepuogudeckue  QyHKIUH.
CeoiicTBa ¥  rpauku  CHHyca, KOCHHYcCa,
TAHI'€HCAa U KOTaHI'EHCA.

O6patubie (pyHkiuu u ux rpaduku. OOpaTHBIC
TPUTOHOMETpHUECKHE HYHKIUU.

Tema 3.2.
CreneHHble,
MoKa3aTejlbHbIe
b
Jorapupmuuec
KHe H
TPUTOHOMETPH
yecKue
Gynxkumnm.
OopartHbie
TPUTOHOMETPH
yeckme
GyHkuuun

Conep:xkanue yueOHOro MaTepuaJia

Onpenenenus GyHKIUN, WX CBOICTBa U

rpaduku. IIpeoOpazoBanus rpaduKoB.
[TapannenbHbI EPEHOC, CAMMETPHS OTHOCUTEIIBHO
0CEN KOOPJIMHAT U CUMMETPUSOTHOCUTEIBLHO
Hayasjga KOOpPJWHAT, CHMMETPHUS OTHOCUTEIBHO
pAMOU Y = X,

PACTSKEHHUE U CoKATUE BOJIb OCEU KOOPAMHAT.

1,2,3

IIpakTHyeckue 3aHATUSA

[IpeoOpazoBanus rpaduka byHKIHH.
['apmonnyeckue kosiebanus. [IpuknagHeie 3amayu.
ITokazaTenbHbIe, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPAGEHCMEA.

CamocTosiTesibHasi padoTa 00y4aroumuxcst
- [TogroroBka noknaaa Ha TeMy «CiioxxeHue
rapMOHUYECKUX KOJIeOaHUi
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Pa3nen 4.

Havyajia maremarnyeckoro anajausa. Uarerpaua u
ero NpuMeHeHHne

Conep:xkanue yueOHOro MaTepuaJia

1,2,3




Tema 4.1.
Hauvana
MaTeMaTHYeCK
0oro aHaJm3a

IMocaenoBareanpHocTn. CriocoObl  3amaHusa |

CBOICTBa YUCJIOBBIX  IOCJIEN0BATEIBHOCTEM.
llonamue o npedere  nocredo8amenbHOCMU.
Cywecmesosanue npeodena MOHOMOHHOU
02PaHUYEeHHOU nOC1e008amenbHOCHIU.
CymmupoBaHue HOCJIEI0BATEIBLHOCTEN.
beckoneuno yObIBaroIIast reomMeTpu4ecKas

IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. [lonsTre o npou3BoAHON GyHKINH,
€e TEOMETpUYECKUH U  (PUIUYECKUI  CMBICI.
VYpaBHeHHe KacaTeldbHOW K TpaduKky (QYHKIUH.
IIpon3BonHbIE CyMMBI, Pa3HOCTH, IIPOU3BEACHUS,
yacTHbIC. [[pOU3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
(GyHKITUH. [Ipumenenue IIPOU3BOJHOM K
UCCIIEOBAHUIO (DYHKIMH U MIOCTPOEHUIO IPAPUKOB.
Ilpouzeoomnvie obpamuoli GyHKYuU U KOMRO3UYUU
¢yuxyuu. IlpumMepbl UCHOIB30BAaHUS ITPOU3BOJHOU
JUIsL HAXOKJICHUS HaWJIy4dlIero PelIeHUs B
OPUKIAJAHBIX 3a7a4ax. Bropas mnpousBojHas, ee
r€OMETPUYECKHUN u buznueckuit CMBICIL.
Haxoxnaenue ckopocTu i mpouecca, 3aJaHHOTO
dbopMy1oii u rpadukomM.

IIpakTnyeckue 3aHATHS
YucnoBas MOCIEA0BATENbHOCTh, CIOCOOBI €€

3a/1aHus, BBIYMCIICHUS YJIEHOB
MOCJIEA0BATEIbHOCTH. [Ipenen
MOCJIeIOBATEILHOCTH. beckoHeuHO  yObIBaromas
FEOMETPUYECKAsE  MPOrPECCHS. IIpousBonHas:

MEXaHWYECKUN W T€OMETPUYECKUN

CMBICI IIPOU3BOJAHOW. YPAaBHECHHE KacaTeJIbHOU
UccnepoBanue (GyHKIMHU C TOMOIIBIO
npousBoaHoN. Haxoxxnenue HanOobllero,
HAaWMEHBUIETO 3HAYEHUS U SKCTPEMAIbHBIX
3HaYeHUH PyHKIHH.

Tema 4.2.
Hurerpan u
ero
NpPUMEHEeHue

Conep:xkanue yueOHOro MaTepuaJia

1,2,3

IlepBooOpa3nass m wuHTerpan. IIpumenenue
ONIPENEIICHHOTO MHTErpaJia
JUISL
HAaxXOXJCHUSA IUIOIAAW  KPUBOJHMHEUHOU
Tpaneunu. Popmyna
Herorona—IJleiiOnnna. [Ipumepst
NPUMEHEHHUS HHTEerpasia B GU3HUKE U TEOMETPHH.

IIpakTHyeckue 3aHATUSA
Nuterpan u mnepBooOpasHas. Teopema
Hprorona—IJleiiOnuna.




[IpuMeHeHnenHTerpaia K BHIYUCICHUIO
(bU3MYECKUX BEJIMYMH U TUIOMIAJIEH.

Paszngea S.

YpaBHeHMs U HEPABEHCTBA

Tema S.1.
YpaBHeHus u
HepPaBeHCTBA

Conepxanue y4eOHOIro MaTepuaJjia

1,2,3

YpaBHeHus " CHCTEMBbI YPABHEHMH.
PanmonanbHble, MppaliMOHAIBHBIE, TTOKA3ATEIbHBIE
U TPUTOHOMETPUYECKUE YPABHEHUS MU CHUCTEMBI.
PaBHOCHMIIBHOCTD ypaBHEHMI, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIPUEMBI UX pEILICHUS (pa3yioKeHUE Ha
MHOXHUTEIM, BBEICHHUE HOBBIX HEWU3BECTHBIX,
MOJICTAaHOBKA, rpadMueCKU METOT).

HepasencrBa. PanmonanbHble, HppanuOHaJbHEIE,
NIOKa3aTeIIbHbIC " MPULOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIEC TPUEMBI UX PELICHUS.
Hcnoab3oBanue cBOMCTB M rpapukoB QPyHKIUM
NP pelicHUH YPaBHEHU M HepaBeHCTB. MeTon
uHTepBaioB. M3o0paxeHue Ha KOOPJIMHATHON
IJIOCKOCTH MHOXKECTBA PELICHWM YpPaBHEHHU U
HEPABEHCTB C JIByMS IEPEMEHHBIMUA U UX CHCTEM.
IMpuxiaausbie 3aJa4u [IpumeHnenue
MaTeMaTUYECKUX METOJIOB JUISL peLIeHUs
coJlepKaTeNIbHbIX 3a/lad M3 Pa3IMYHbIX oOJacTei
HAayKd WU TMPAKTUKH.

WNHrepniperanisi  pe3yibTrara, y4eT  peallbHbIX]
OIPaHUYECHHUM.

IIpakTnyeckune 3aHATHS
Kopnu ypaBHeHuii. PABHOCUJIBHOCTDh YpaBHEHHIA.
ITpeobpazoBaHne ypaBHEHUM.

Pasnea 6.

KomOuHaTopuka, CTAaTUCTUKA U
TEOPHUS BEPOSATHOCTEH

Tema 6.1.

JJIeMEHTBI
KOMOMHATOPUK
u

Conep:xkanue yueOHOr0 MaTepuaJia

1,2,3

OcCHOBHBIE MOHATHUS KOMOMHATOPUKH. 3aJaud Ha
MNOJICYET 4YHCJIa pa3MEIleHUH, MepPeCcTaHOBOK,
coueranuii. Pemienue 3amayu Ha nepebop BapuaHTOB.
dopmyia OouHOMA HproToHa. CaolicTBa
OMHOMUHAJIbHBIX KO3 (UIIMEHTOB. TpeyrojbHUK
[Tackaus.

IIpakTnyeckune 3aHATHS

Hcropust pa3BuTUs KOMOWHATOPUKH, TEOPUU
BEPOSITHOCTEW M CTATUCTUKM M UX pOJb B
Pa3JIMYHbIX cepax YEJI0BEUYECKON
KU3HENEATeNbHOCTH. [IpaBuna KOMOMHATOPHUKH.

Pemenne koMOWHATOPHBIX 3adad. PasmemieHws,




coueTaHusi U mnepecTaHoBKUM. buHom HproToHa U
TpeyroyibHUK [lackansd. [Tpuknannsie 3aqayn.

Conep:xkanue yueOHOr0 MaTepuaJia

CoObiTHE, BEPOSTHOCTH COOBITHS, CIIOXKCHHE U

Tema 6.2. YMHOXEHUE BEPOSITHOCTEM. Ilouamue 0
DJIeMEeHTBbI He3agucumocmu cobvimutl. Juckpemuas ciaydatinas
TEOpHUH GelUYUHA, 3aKOH ee pacnpedenenus. Yucnogvie
BEPOSITHOCTEH | XapaKkmepucmuxu OucKpemnou CAy4auHou
BENUYUHDL.
Ilonsamue o 3akone bonvuUX Yucen.
IIpakTHyeckue 3aHATHS
Kitaccnueckoe onpeneneHue BEpOSTHOCTH,
CBOMCTBA BEPOSATHOCTEHN, TEOPEMA OCyMME
BEPOATHOCTEN. BpIunciieHUE BEPOSTHOCTEN.
[Ipuknannsle 3a0a4M.
Conep:xkanue yueOHOro MmaTepuaJia
Tema 6.3.
3 1eMEeHThI [IpeacraBinenre JgaHHBIX  (TaOJIUILIBI,
MaTeMaTH4YeCK AnarpaMml,

OM CTATHCTUKH

rpaduKm), ceHepanbHas
COBOKYNHOCMb, 8b100PKA, CpeOHee
apugpmemuuecxoe, meouarna. llonsmue o 3a0auax
Mamemamuyeckou cmamucmuxu. Pewenue
NPAKMUYECKUX 3a0ay ¢ npumeHeHuem




6EPOANMHOCMHbLX Memooos.

IIpakTHyeckue 3aHATHS
[IpencraiieHre YMCIOBBIX TaHHBIX.
[IpukiaHbIC 3a0a4.

Paznen 7

I'eomeTpus

Tema 7.1.
IIpsimble u
IVIOCKOCTH B

NPOCTPAHCTBE

Conep:xkanue yueOHOr0 MaTepuaJia

B3auMHOE pacnosioKeHUE IBYX NIPSIMBIX B
npoctpaHcTse. [lapamnensHOCTs npsiMON U
IJI0CKOCTH. [lapamiensHOCTh IUIOCKOCTEH.
[lepnesaAuKyJISIPHOCTD IpsAMON U
IJIOCKOCTH. llepneHaukyissp U HaKJIOHHAaS.
Yrom Mexay NOpsAMOM M IUIOCKOCTBIO.
JIByrpaHHbIi YTOJL Yron MEKY
IJIOCKOCTSMU. lleprneHIuKyIsspHOCTh JBYX
IJIOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHus IIPOCTPAHCTBA:
NapajuleJIbHBI  MEPEeHoC, CUMMETpUS
OTHOCUTEJIBHO IIIOCKOCTH. IlapamensHoe
IIPOCKTUPOBAHHUE.

N300paxkeHne MpoCTPaHCTBEHHBIX QUTYP.

Inowaos OpPMO2OHANLHOU npoexkyuu.

IIpakTHyeckue 3aHATHS

IIpr3Haku  B3aMMHOTO  PaCIIOJIOKECHUS
IPSAMBIX. YTOJI MEXAy IpsAMbIMHA. B3aumuoe
pPAaCIIONOKEHUE TPAMBIX M INIOCKOCTEH.
IleprieHIMKYISp ¥ HAKJIIOHHAS K IIOCKOCTH.
Yrom Mexay nOpsaMOM M IUIOCKOCTBIO.
TeopeMbl O B3aMMHOM  pacIOJIOKECHUHU
npsMoN M IIockoctu. Teopema o Tpex
nepnesaukyisapax. llpusHaku u cBoiicTBa
MapaJUICIbHBIX U NEPIEHANUKYJSIPHBIX
IJIOCKOCTEeH. PaccrositHme oOT TOYKHM 110
IUIOCKOCTH, OT MpsAMOM 1O IUIOCKOCTH,
PacCTOSIHUE MEXKIY IUIOCKOCTAMH, MEXAY
CKPEUIMBAIOIIUMHUCS  NPSAMBIMU,  MEXIY
IIPOU3BOJIbHBIMH burypamu B
IIPOCTPAHCTBE. [TapannensHoe
IIPOEKTUPOBAHUE U €r0 CBOMCTBA. 1eopema
0 niowaou

OPMO2OHANLHOU NPOEKYUU MHO20Y20bHUKA.
Bzaumnoe PACIIOJIOKEHUE
MIPOCTPAHCTBEHHBIX (UTYD.

Tema 7.2.

Conep:xkanue yueOHOr0 MaTepuaJia

1,2,3

1,23




MHororpanau
KM

Bepmmnbl, pebpa, rpanu
MHOTOI'PaHHHKA.

IIpusma. IIpsimas u umakronnaa npusMa.

IIpaBunbHas npusma. llapamienenunen.

Ky6. IIupamuna. [IpaBunpHas nupamuia.
Yceuennas nmpamuaa. Terpasap.
CummeTpunB KyOe, B mapajuiesienuiesie, B
npusme u nupamujae. Ceuenus Kky0Oa, mpu3Mbl
u nupamubl. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOIPAaHHHUKAX (TeTpa’jpe,
KyOe,

OKTa’/Ape, TOJAEKA3IPE U UKOCAAPE).

IIpakTnyeckune 3aHATHS
Paznmuunbie BUAbI MHOrOTpaHHUKOB. Mx
MHOTOrpaHHHUKOB. [i1o1ans noBEpXHOCTH.

CamocrosiTesibHasi pad0Ta 00y4ar0IIUXCS
- [loaroroBka nokiana Ha

temy «lIpaBuiibHBIE U

MOJIyIIPaBUIIbHBIC

MHOT'OTPAHHUKN»;

- [ToaroroBka okiaga Ha TEMY
«Konunueckue ceyeHus u ux

IIPUMEHEHUE BTEXHUKE.
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Tema 7.3. Teaa
UIMOBEPXHOCTH
BpalieHust

Conep:xkanue yueOHOr0 MaTepuaJia

12,3

[unueap 1 KOHYC. Y CEUYEHHBIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBAsi IOBEPXHOCTb,
oOpasyroias, pazpeptka. OceBble CEUECHHUS
U CEUYECHHUs, mapajuiesbHble ocHoBaHMIO.[1lap
u cdepa, ux ceuenus. KacarenpHas
IIJIOCKOCTB K cdepe.

IIpakTHnyeckue 3aHATUSA

Buapl cnmMmeTpuii B IpOCTPAHCTBE.
CummeTpus Te BpallleHUs U
MHOTOI'PaHHHKOB.

Tema 7.4.
H3mepenus B
reoMeTpuu

Conep:xkanue yueOHOro MaTepuaJia

12,3

O6bem u ero wum3Mmepenue. MHTerpanbpHas
dbopmyna oorema. Dopmynsl 06beMa Kyoa,
IPSIMOYTOJIBHOTO napaJuieNienurnena,
npu3Mbl, WIHHApa. DopMynbl  o0bemMa
NUpaMUIbl U KOoHyca. DOpMyIbI TUIOMAIH
MOBEPXHOCTEH  IWIMHApPAa ©  KOHYyca.
@opmynel  0o0beMa Imapa H  IUIOIAIH
cheppl.  Ilogobue  Tten.  OTHOIICHUS
TIOIIAJICH




MMOBEPXHOCTEH M 00HEMOB MOJOOHBIX TEII.

IIpakTHyeckue 3aHATUSA 4
Brruncnenue miomaneii 1 00beMOB.

Coaep:xxanue yueOHOro Marepuasa 1,2,3

[IpsimoyrosibHas (IeKapTOBa) CUCTEMA 6
KOOpAHUHAT B IpocTpaHcTBe. Dopmyiia
PACCTOSIHUS MEXKIY IBYMSI TOUKAMH.

Tema 7.5. VYpaBHenus cepsl, nirockocmu u
npsamou.Bektopsl. Moayib BEKTOpA.
PaBencTBO BekTOpoB. ClioxkeHue

BEKTOPOB.

YMHOkKEHHE BEKTOPa Ha YHUCJIO.
Pa3znoxxenue BekTopa 1o

HAIIPaBJICHUAM. YTOJIIMEXAY ABYMS
BekTopamu. IIpoekuus BekTopa Ha

ock. KoopinHatsel BekTOpa.

CkansipHO€ IPOU3BEACHUE BEKTOPOB.
Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU
pPELIEHUN MAaTEMATUYECKUX U MPUKIATHBIX
3a1a4.

IIpakTHyeckune 3aHATHS 2
Bexkrtopsl. [lelicTBus ¢ BEKTOpamu.
JlekapToBa cucTeMa KOOPAUHAT B
IIPOCTPAHCTBE. Y paBHEHNE OKPYKHOCTH,
cdepsl, miockocTu. Paccrosinue Mexay
TOYKAMM.

JIericTBUSA C BEKTOPAMHU, 33 JaHHBIMU
KoopauHataMmu. CKaJasipHOE IPOU3BE/ICHUE
BEKTOPOB. BeKTOpHOE ypaBHEHNE PSAMOU U
IJIOCKOCTH. McIionp30BaHne BEKTOPOB IPH
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.
KoncyabTanuu 2

Koopaunarsl
HBEKTOPbI

JIJis XapaKTepUCTHKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCIIOJB3YIOTCS CIICTYIOIIHE
0003HAYECHUS:
1. - 03HAaKOMUTEJIbHBIN (y3HABaHUE U3yUYCHHBIX OOBEKTOB, CBOHCTB);
2. - PeNpOayKTUBHBIN (BBIMOJIHEHHE ACITEILHOCTH IO 00pasily, HHCTPYKIIMH, METOUYCCKUM
PEKOMCH/IALMSAM WM IO PYKOBOCTBOM IIPEIoAaBaTeis);



3.

- IPOYKTUBHBIN (IUIAHWPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE JI€ATEIbHOCTH,
pelieHre IpoOIeMHBIX, CHTYAIIHOHHBIX 3aJJaHHi).

2.3 XapaKkTepUCTHKA OCHOBHBIX BH/IOB Y4eOHOM AeATeTbHOCTH 00YYAIIUXCS

Conep:xanue XapakTepuCTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH CTY/I€HTOB
00y4eHus (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
O3HaKOMIIEHHE C POJIbI0 MATEMAaTUKU B HAyKe, TEXHUKE, SKOHOMUKE,
BBenenne UH(OPMAIIMOHHBIX TEXHOJOTUSX M NPAKTUYECKON NeSITeIbHOCTH.

O3HakomIIeHHE C LEISIMUA M 3a/ladaMyd M3yYeHHs] MAaTeMaTUKH TpU
ocBoenuu npodeccuii CI10O u cnermansHocTeit CI10.

1. AITEBPA

Pa3Burtue nonsitus
0 YHcJIe

Broimonuenue apudmMerndeckux NEHCTBUN HaJa YHUCIaMH, COYeTas
YCTHBIE M THChbMEHHbIE TpueMbl. Haxoxaenue npuOIMKEHHBIX
3HAQYCHUN BEJIWYMH M TOTPEIIHOCTEH BBIYMCIICHUN (aOCOMIOTHOM U
OTHOCUTEJIbHOW); CpaBHEHUE YHUCIOBBIX BbIpakeHuil. Haxoxnenue
OIIKUOOK B MPeoOpa3oBaHUSAX M BBIYHCICHUSX (OTHOCHUTCS KO BCEM
MYHKTaM IPOrPamMMBbl).

KopHu, crenenu,
Jorapugmbl

O3HakOMJIEHHE C TIOHATHEM KOpHS #-U CTENEHU, CBOMCTBAMU
paguKaJOB M IIpaBWJIAMM CpaBHEHHUS KOpHeuW. DopMmynupoBaHue
ONPENEIICHUS] KOPHS U CBOWCTB KOpPHEW. BbluncieHrne U CpaBHEHUE
KOpHEM, BBINOJIHEHUE MPUKUIKUA 3HadeHHs: KopHs. [Ipeobpa3oBanue
YHUCIOBBIX M OYKBEHHBIX BBIPOKEHUH, COJEPXKAIIMX PATUKAIIBL.
Brinmonnenne pacueroB mo (opmynaM, COJAEPXKAIIUM paTuKalibl,
OCYIIECTBIISIE HEOOXOJUMBbIE TOJCTAHOBKM U MpeoOpazoBaHUS.
OnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUH € pajukaiamu. Pemienue
UPPALMOHAIBHBIX YpaBHEHUH. O3HAKOMIIEHHE C TIOHSTUEM CTENIEHU C
NEUCTBUTENBHBIM MOKa3zaTeneM. HaxoxaeHue 3HaueHUH CTENEHH,
UCIIOJIb3Ysl TIPU HEOOXOJMMOCTH HWHCTPYMEHTAJIbHbIE CPEACTBA.
3anucbiBaHUE KOPHS 7-Ml CTENEHW B BHJIE CTENEHH C JPOOHBIM
nokasarejiieM M Hao0opoT. PopMyIHpOBaHHE CBOMCTB CTEIEHEH.
BrlunciieHne creneHel ¢ paluoOHAbHBIM [TOKA3aTENIEM, BBIITOJIHEHNE
IPUKHUIKA 3HAYECHUS CTEIICHH, CpaBHEHHE CTEIICHEM.
[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAECPKAIINX
CTEIEHU, TPUMEHS CBOMCTBA. Penmienne nokas3aTenbHbIX YPaBHEHUN.
O3HakoMmJIeHME C TPUMEHEHMEM KOpHEH M CTENeHed  1pH
BBIYMCIICHUH CPEAHUX, ACICHUU OTPE3Ka B «30JI0TOM CECUYEHUW.
Pemienne npukinagHbIxX 3a7a4 HA CJI0KHBIE IIPOLIEHTBHI.

IIpeoOpa3oBanue
aJredpanyecKux
BbIPaKeHUM

Brinonnenune npeoOpa3zoBaHuil BeIpaKeHUH, MpUMeHeHue GopMy,
CBSI3aHHBIX CO CBOMCTBaMU CTeNeHel u jorapudmoB. OnpeseneHne
00JIaCTH JAOMYCTUMBIX 3HAYEHHUM JIOTapu(PMUUECKOTO BBIPAKECHHUS.
Pemenue orapuMU4ecKux ypaBHECHHM.

YIJIOB IMOBOPOTA M OCTPLIX YITIOB IPAMOYI'OJIbBHOTI'O TPCYIrOJbHHKA U
00BACHEHHE X B3aHMOCBSI3H.




OcHOBHBIE
TPUTOHOMETPHYECK
He TOKIecTBa

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS
BBIYMCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIMMA 1O OJTHOH U3
HUX.

IIpeoGpa3zoBanust
npocrenmmx
TPUTOHOMETPHYECK
UX BbIpaKeHUH

N3ydenne oCHOBHBIX (hOPMYJ TPUTOHOMETPUU: (POPMYJIBI CIIOKEHUS,
yABOEHUS, MpeoOpa30BaHUsl CyMMbl TPUTOHOMETPUYECKUX (YHKIUI
B NPOU3BEJCHHWE U TMPOU3BEJACHUS B CYMMYy M TNpPUMEHEHHE IpHU
BBIUUCIICHUH 3HAYEHUS] TPUTOHOMETPHUUYECKOTO BBIPDAXKEHUS H
ynpoiienus ero. O3HaKOMIJIEHHE CO CBOWCTBAMU CUMMETPUU TOYEK
Ha €IMHUYHOU OKPYXHOCTU U MPUMEHEHHUE MX I BbIBOJAA (HOPMYI

IIPUBEICHUS.
Pemenne mno QopmyraMm W TPUTOHOMETPUUECKOMY  KpYyTY
IMpocreitmue IPOCTEUIIUX TPUTOHOMETPUYECKUX ypaBHEHUH. [Ipumenenue oomux
TPUTOHOMETPHYECK [METOJOB DEIIECHUS YypaBHEHWH (IpuUBEIEHUE K JIMHEHHOMY,
e YpaBHEHUSI M |KBAaJpaTHOMY, METOJ PpAa3jOKECHUA Ha MHOXWUTEIHM, 3aMEHbI
HEePaBEHCTBA IIEPEMEHHON) MpU PEIIEHUH TPUTOHOMETPUUECKUX YpPaBHEHUI.
YMenue OoTME4YaTb  Ha  Kpyre  peumeHus  MPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkennye, OBHaKOI\fHeHI/Ie C IOHSATUEM O6puaTHBIX TPUTOHOMETPHUYECKHUX
APKKOCHHYC, ¢byuknuii. M3yueHue omnpeneneHUl apKCHHycCa, AapKKOCHHYCA,

APKTAHT€HC YHUCJIAa

apKTaHTeHca 4Kciia, popMylIupoBaHUE UX, U300paKeHUE Ha
€AMHUYHON OKPYXHOCTH, IPUMEHEHUE TP PEIICHUN YPaBHEHUI.

3.

®YHKIIMA, X CBOUCTBA U TPAOUKH

dyukuuu. [lousiTue
0 HEeNMpepbIBHOCTH

bynkunmn

O3HaKOMIIEHHE C TOHATUEM IIEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN
MEXay TmepeMeHHbIMU. (3HAKOMJIEHHE C TOHATHEM Trpaduka,
ONpe/eNieHue  MPHUHAJICKHOCTH  TOYKM  rpapuky  (yHKUHUH.
Omnpenenenne mo ¢GopMylie MNPOCTEHIIEH 3aBUCUMOCTH, BHAA €€
rpaduka. Beipaxkenue mno Qopmyne oaHON mepeMeHHOW uepes
apyrue. O3HaAKOMIIEHUE C ONpeaeIeHUeM (PYHKIINH,
dbopmynupoBanue ero. Haxoxxnenume oOnacTd ompeneneHus Hu
o0J1acT 3HaYeHUN PYHKITUH.

CaoiicTBa
(pyHkuun.
I'papuueckas
HHTepnpeTanms.
IIpuMmepsI
(pyHKIMOHAJIBHBIX
3aBHCHUMOCTEH B
peaIbHbIX
npoueccax u
SIBJICHUAX

O3HakOMJIEHME € TIpUMepamMu (PYHKIMOHAJIBbHBIX 3aBUCHUMOCTEN B
pEaJIbHBIX IpOLIEcCaX M3 CMEXHBIX AUCHUIUIMH. O3HaKOMIIEHUE C
JI0Ka3aTEJIbHBIMU PACCYKIEHUSAMU HEKOTOPBIX CBOMCTB JMHEWHON U
KBaJpaTUYHOW (DYHKIMI, TPOBEACHUE WCCIACAOBAHUS JIMHEWHOM,
KYCOYHO-TUHEHHON, JPOOHO-IMHEHHON M KBaJpaTUYHON (DYHKUUH,
nocrpoenne ux TrpadukoB. I[loctpoenne u uyTeHHe TrpaPuKoOB
¢bynkuii. UccnenoBanne Qynkuuu. CocraBieHHe BUAOB (YHKIIHIA
M0 JaHHOMY YCJIOBMIO, PEIICHHE 3aJa4 Ha SKCTpeMyM. BoinosHeHnue
npeoOpa3zoBanmii rpaduka GyHKIIH.

OopartHbie
bynkunn

N3yuenne moHATHS OOpaTHOW (YHKIWM, ONpenelieHue BUIA W
noctpoeHue rpadrka oOpatHOM (YHKIMH, HAXOXKACHUE €€ 00JIacTH




ompenesieHuss U 00yiacTu 3HaueHuil. [IpuMeHenne cBOMCTB GyHKITUI
IIPU UCCIIEIOBAHUM YPABHEHUW U PEIICHUU 3a7a4 Ha DKCTPEMYM.
O3HaKOMJICHHE C TIOHSATUEM CJIOKHON (DYHKITHH.

CreneHHble,
NMoKa3aTejbHbIe,
Jorapupmuyeckue
"
TPUTOHOMETPHYECK
ue GyHKuum.
OobOpaTHblie
TPUTOHOMETPHYECK
ue pyHkuuu

Boruncnenne 3HaueHuid (QYHKUMH 1O 3HAYEHUIO apryMEHTa.
Omnpenenenue MoyIOKEHUS TOUYKU Ha rpaduke Mo ee KOOpAUHATaM U

HaoOopoT. MHcmonb3oBaHnue CBOWUCTB (YHKIUN MJi CpaBHEHHS
3HaueHuil creneHed u sorapupmoB. IlocTpoenme rpadukoB
CTENEHHBIX W JIOTApU(MUUYECKUX byHKIHA. Pemenue

MOKAa3aTeIbHBIX M JIOTApU(PMUYECKUX YPaBHEHHM M HEPAaBEHCTB IO
M3BECTHBIM anroputMaM. O3HAKOMJICHHE C MOHSTHEM HEMpPEpBhIBHOMN
NEPUOANYECKON (QYHKIMH, (DOPMYIMPOBAHUE CBOMCTB CHHyca M
KOCHHYCA, IOCTpOeHUE UX rpapukoB. O3HAKOMIIEHHUE C IOHSATHEM
FapMOHMYECKUX  KOJIEOAaHMM M [pUMEpaMU  TapMOHMYECKHUX
KoJIeOaHUI AJI1 ONMCAHMsI MPOLECCOB B (U3HUKE U APYTUX 001aCTAX
3HaHuA. O3HAKOMJIEHHE C IOHSTHEM pa3pbIBHOM MEPUOAUYECKON
¢yHKIuM, (HOpPMYIMpPOBAHUE CBOMCTB TAaHIMEHCA M KOTAHIEHCA,
nocrpoeHue ux rpadpukoB. [IpumeHeHue cBONCTB (yHKUMN 7S
CpPaBHEHUS 3HAUCHUN TPUTOHOMETPUYECKUX (DYHKUUN, pEUIeHUS
TpUTOHOMETpHUECKUX ypaBHeHHH. [locTpoenue rpadmkoB 0OpaTHBIX
TPUTOHOMETpHUECKUX (YHKUMH W OmpeneseHue mo rpadukaMm Hux
CBOMCTB. BrimosiHeHne nmpeoOpazoBanus rpaduKoB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A. UHTEI'PAJI 1 ET'O

NPUMEHEHUE
O3HakoMJICHHE C TOHSTUEM YHCIOBOM TMOCJEA0BATEIbHOCTH,
croco0aMu ee 3aJIaHus, BEIYUCICHUSIMHA €€ WieHOB. O3HAKOMIICHHE C
IMocaenoBaTeJILHOCT [[IOHSATUEM  TIpeena  mnoclenoBarelbHOCTH.  (O3HaKOMIIGHHE ¢
" BBIYMCIICHUEM CyMMbI O€CKOHEYHOTO YHCJIOBOTO psijfa Ha MpUMEpPE

BBIYMCIICHUSI CyMMBbI OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYCCKOM
nporpeccuu. Perienune 3agad Ha TpUMEHEHHE (QOPMYJIBI CYMMBI
O0eCcKOHEYHO yOBIBAIOIIECH reOMETPUIECKON IPOTPECCHH.

IIpousBoaHas u ee
NMpUMeEHEeHHne

O3HakomyIeHME C  IIOHATHEM  IPOU3BOAHOW. M3ydyenue wu
(GopMyJIIpOBaHHE €€ MEXaHMYECKOIO0 M T'€OMETPUYECKOTO CMBICIA,
U3Y4YCHUE aJIrOpUTMa BBIYMCIICHHMS IIPOM3BOAHOM Ha IIpUMEpPE
BBIUHCIICHUS] MTHOBEHHOW CKOPOCTH M YIJoBOro kodsdduiuenra
kacareiabHOM. CocTaBieHUE ypaBHEHHs KacaTelbHOU B 0OIIEM BHJIE.
YcBoenne mnpasui aupdepeHpoBaHusi, TaOIUIBI TPOU3BOTHBIX
AIIEMEHTApHbIX (QYHKIUM, mpuMeHeHue misi auddepeHupoBaHus
byHKIU, COCTaBlIEHUsI ypaBHEHUS KacaTenbHOU. M3yuenne Teopem
O CBSI3U CBOMCTB (PYHKIMH M TMPOU3BOIHOHN, (QOPMYITUPOBKA HX.
[IpoBeneHue ¢ MOMOLIBI0 MPOU3BOAHON HCCIIENOBaHUS (DYHKLIHUH,
3a1aHHON (hOopMyJION. YCTAaHOBJIEHUE CBSI3M CBOWCTB (PYHKIIMH U
Opou3BOAHONW MO MX rpaduxam. IlpuMeHeHne npPoOM3BOJHON IS
pelleHnss 3aJad Ha HaX0XJIEHUE HauOOoNbIIEro, HAMMEHBIIETO
3HAYCHHUs ¥ HAa HAXOXKJEHUE IKCTPEMYyMA.




IlepBooOpa3nasi u
HHTerpaJ

O3HakoMJIEHHE C TIOHATHEM MHTErpajia u neppooOpasHoit. M3ydeHue
npaBuUjia BBIYMCIEHUS TMepBOoOpa3sHOM M Teopembl HproToHa —
JletiOnuia. PemeHue 3amad Ha CBSI3b IMEPBOOOpa3HOM U ee
IPOU3BOIHOM, BBIUMUCICHHE MEPBOOOPA3HOMN [JIs NaHHOW (YHKIIUH.
Pemienue 3aau Ha NpUMEHEHUE MHTErpasia JJjisi BBIUYUCICHUS
(MBUYECKUX BEJIMYWH U TUIOMIAJICH.

5. YPABHEHUA U HEPABEHCTBA

YpaBHeHus u
CUCTEeMBbI
YPaBHEHHUIA.
HepaBeHncTrBa u
CHCTEMbI
HEPaBEHCTB C AByMs
nepeMeHHbIMU

O3HakoMmJIeHME C  MPOCTEHIIMMHM  CBEICHUSMH O  KOPHAX
areOpanvyeckuxX ypaBHEHUMH, NOHATUAMU HCCIIEIOBAHUS YpaBHEHUI
U CHUCTEM YypaBHEHMH. I3ydeHWe TeOopuM  PaBHOCHUIIBHOCTH
ypaBHEHUN M ee mnpuMeHeHus. [loBTOpeHHMe 3amucu peuieHus
CTaHJIapPTHBIX YpaBHEHUI, NPUEMOB NpeoOpa30BaHMsl yPaBHEHUHN IS
CBEJICHMS K CTaHJApTHOMY ypaBHEHMIO. PerieHue pannOHaIbHBIX,
MPppPalMOHAIbHBIX,  ITOKA3aTEJIbHBIX W  TPUTOHOMETPUYECKUX
ypaBHeHU U cucteM. lcnonp3oBaHue CBOWCTB U rpaduKoB
byskuuit g peuieHus ypaBHeHuH. [loBTOpeHHE  OCHOBHBIX
IIPUEMOB pELICHMs CUCTEeM. PenieHue ypaBHEHMM C IPUMEHEHUEM
BCEX NPHUEMOB (Pa3OKEHUSI HAa MHOMKUTEIM, BBEIACHUS HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKM, Tpaduueckoro wmerona). Pemenue
CUCTEM ypaBHEHHH C MPUMEHEHHEM pa3IM4YHBIX CIOCOOOB.
O3HakOoMJIEHME C OOUIMMM BONPOCAMM PEUIEHUS HEPABEHCTB MU
UCIIOJIb30BAaHUE CBOWCTB M TIpaUKOB (QYHKIUM Ipu pELICHUU
HEpaBeHCTB. PellleHHe HEPABEHCTB M CHUCTEM HEPABEHCTB C
IPUMEHEHUEM Pa3JInYHbIX CIIOCO00B. [IpuMeHeHne MaTeEMaTHUECKUX
METOOB JUI1 PEIICHHs COACPXKATENbHBIX 3a4a4 M3 pPa3IMYHbIX
oOjacTteld HayKu W TNpakTUKU. VIHTepmpeTnpoBaHue pe3yJbTaTOB C
Y4ETOM PEAIbHBIX OTPAHUYCHHM.

6. 2JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U

CTATUCTHUKH

OcHOBHbBIC MOHATHSA
KOMOMHATOPUKH

N3yuyenue npaBuiia KOMOMHATOPUKU W TMPUMEHEHHUE IPU PEUICHUU
KOMOMHATOPHBIX 3aj7a4. PerieHre KOMOMHATOPHBIX 3a/7a4 METOIOM
nepebopa U Mo npaBuwily YMHOXKeHUsA. O3HaKOMIIEHUE C MOHSATUSAMHU
KOMOWHATOPHUKU: PA3MEIICHUSIMH, COUYETAHUSIMHU, TTEPECTAHOBKAMH 1
dbopmynamu s ux BeuucieHus. OOBACHEHWE W TNPUMEHCHHE
dbopMyn I BEIYUCIICHUS Pa3MEIICHUH, EPECTAaHOBOK U COYCTAHMMA
npu pemeHun 3anad. O3HakomieHue ¢ OumHOMOM HbroToHa W

DJIeMEeHTBhI TeOPUH

TpeyroabHuKOM Ilackansg. Pemenne mnpakTudyeckux 3agad ¢
MCIOJIb30BaHNEM MOHSATUH U MTPaBUJI KOMOMHATOPUKH.
N3yyeHue KIIACCMYECKOrO OIPEIEICHNUs] BEPOSTHOCTH, CBOWCTB

BEPOSITHOCTHU, TEOPEMBI O CyMME BeposiTHOcTed. PaccMoTpeHue

BEPOSAAITHOCTEl  |[IPUMEPOB  BBIUMCIIEHUS  BeposTHOocTed. Pemenue 3amay  Ha
BBIYUCJICHUE BEPOSTHOCTEH COOBITHIA.
IIpeacraBienue |O3HAaKOMJIEHME C TPEACTABICHHEM YMCIOBBIX JAaHHBIX H HX

AAHHBIX (TA0JIUIbI,

XapakTepucTUKaMu. PelieHune MmpakTUYeCKHX 3aJad Ha 0O0paboTKy
YHUCJIOBBIX JJAHHBIX, BEIYMCICHUE UX XapaKTEPUCTHK.




AHATPAMMBI,
rpauku)

7. TEOMETPUA

IIpsimble u
IUVIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa U NPUBEJACHUE JOKA3ATEIbCTB PU3HAKOB B3aUMHOTO
PaCIIOIOKEHUS IPSMBIX U IJIOCKOCTEN. Pacrio3HaBaHKe Ha yepTexax
U MOJIENISIX PA3JIMYHBIX CIIy4acB B3aUMHOIO PACIOJIOKEHHS MPSAMBIX
" IIJIOCKOCTEH, apryMEHTHUPOBaHUE CBOUX CYXIECHUMU.
DOOopMyJIMPOBAHUE  ONPEACICHUNA,  IMPU3HAKOB U CBOMCTB
[IapaJUICNIbHBIX W NEPHEHAUKYISPHBIX IUIOCKOCTEM, ABYTPAHHBIX M
JIMHEWHBIX yTJIOB. BBINOJIHEHNE TOCTPOCHUS YIII0B MEXKIY IIPSMBIMH,
IPSMOA M IUIOCKOCTBIO, MEXIY IUIOCKOCTAMM II0 OIMCAaHHUIO U
pacro3HaBaHue UX Ha Mozensax. [IpyumeHeHne npu3HaKoOB U CBOMCTB
pPACIIONOKEHUS MNPSIMBIX M IUIOCKOCTEM IIpU PELICHWH 3ajad.
N300paxeHnne Ha pPHUCYHKax W KOHCTPYUPOBAaHHWE Ha MOJACIAX
NIEPIICHANKYJSIPOB M HAKIOHHBIX K  IUIOCKOCTH,  IPSMBIX,
napajuieNIbHbIX IIOCKOCTEW, YIJIOB MEXKIy NMPSMOW U IJIIOCKOCTBIO U
o0OCHOBaHUE TMOCTpoeHHUd. PemieHwe 3agady  Ha  BBIYUCIICHHE
r€OMETPUYECKUX BeJIMYMH. OMNHMCBIBAHUE PACCTOSHUS OT TOYKH JO
IJIOCKOCTH, OT IPSIMOM 1O TJIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXKIY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMH, MEX1Y MTPOU3BOIBHBIMU (DUTYpaMU B
npocTpancTBe. POPMYIIMPOBAHHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM
0 paccTosiHUSX (TeopeM CyLIECTBOBaHHMs, CBOMCTBa). M300paxeHue
Ha 4YepTexax M MOJENSIX pacCTOSHUS M OOOCHOBAaHHE CBOUX
cyxknaenuil.  OmpeneneHre W BBIYKCICHHE  PAcCTOSHUA B
npoctpanctBe. [Ipumenenune GopMmyn M TEOpeM IUIAHUMETPUU IS
pemieHuss 3anad. O3HAKOMIIGHHE C MOHATHEM MapajuIeIbHOIO
IIPOEKTUPOBAHUA U €ro cBorcrBaMu. DOpMyJIMPOBAHUE TEOPEMBI O
IJIOIIAM OPTOTOHAJIBHOW MPOEKIIMU MHOTOyroJibHuKa. [Ipumenenune
Teopur Uil  OOOCHOBAaHHUA  TOCTPOEHUH U BBIYMCICHUHU.
ApPryMEHTUPOBAHHE CBOMX CYXIEHUUA O B3aMMHOM pACIOJIOKEHUU
IPOCTPAHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKHu

Onucanue W XapakTEpUCTHKA PA3IUYHBIX BHUJIOB MHOTIOTPaHHUKOB,
NEpPEeYnCIieHne HMX  D3JEMEHTOB U CBOMCTB.  M3oOpakeHue
MHOTOTPAaHHUKOB W BBIMIOJIHEHUE TMOCTPOCHHSI HA H300paKEHUSIX U
MOJIEJIIX MHOTOIPAaHHHMKOB. BBIUMCIEHHE JTMHENMHBIX 3JIEMEHTOB WU
VIJIOB B TPOCTPAHCTBEHHBIX KOH(PHUTYpamusx, apryMEHTHPOBAHHE
CBOMX CYXICHHH. XapakTEePUCTHKA ¥ HW300paKCHHE CEUYCHUS,
pPa3BEPTKM MHOTOTPAHHHMKOB, BBIYMCIIEHUE IUIOIIAJEN TOBEPXHOCTEH.
[locTpoenne mnpocTedMX cedeHuil KyOa, NpPU3MbI, HTHUPAMUIBI.
[Ipumenenue pakToB u cBeeHUN U3 TUIAHUMETpUU. O3HAKOMIIEHUE C
BUJIAMM  CHMMETPUH B  NPOCTPAHCTBE, dbopmynupoBaHue
OIPENECIIEHNM MW CBOWCTB. XapakTEepUCTHKA CUMMETPUU  TeEll
BpalllEeHUsT U MHOTOTPaHHUKOB. [IprMeHeHne CBONCTB CUMMETpUHU
npu penieHuu 3agad. Mcnosb3oBaHue nNpuoOPETEHHBIX 3HAHUUW i




HCCIICA0BAHNA W MOJCIHUPOBAHNA HCCIOXHBIX 3aJa4d. I/I306pa}KCHI/IC
OCHOBHBIX MHOI'OI'PaHHHUKOB M BBIINIOJIHCHHUC PUCYHKOB I10 YCJIIOBUSM
3azaay.

Teman
MOBEPXHOCTH
BpallleHUsl

O3HakOMJIEHHE C BUJAMHU TeNl BpalleHus, (opMyJIUpPOBAHUE UX
ONPENEIICHUMN U CBOMCTB. POPMYIMPOBAHUE TEOPEM O CEUCHMH LIapa
MJIOCKOCTBIO U IUTIOCKOCTH, KacaTeldbHOU K cepe. XapakTepucTuka u
M300pakeHUe TN BpalICHHs, WX pa3BepTKU, ceueHus. PemieHue
3a1a4 Ha IOCTPOCHUE CEYEHHUW, BBIYMCICHUE JUIMH, PACCTOSHUU,
yIJIOB, 1uiomanen. IIpoBeneHne nokas3aTenbHBIX PACCYKICHUM IpU
pemeHnn 3anad. [IpumeHeHne CBOMCTB CUMMETPUH IIPU PELICHUH
3aj]a4 Ha Teja BpalleHus, komMOuHanuio Ten. M3o0paxkeHue
OCHOBHBIX KPYIVIBIX T€Jl M BBINOJHEHUE PHUCYHKA II0 YCJIOBUIO
3a/1a4u.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHME C HOHATHSIMM IUIOIIAJM U O0bEMa, AKCUOMAaMU U
cBoiicTBamu. PemnieHue 3ajady Ha BBIUMCIIEHHE IUIOMIAJEH IUIOCKUX
buryp ¢ mpUMEHEHHEM COOTBETCTBYIOMIMX (popmyna U (akToB U3
IUIAaHUMETpUH. V3yueHue TeopeM O BBIYUCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a7ad Ha NMpUMEHEHHEe (Qopmyn
BbIUMCICHUST 00beMoB. W3ywdenwe Gopmyn Juis  BBIYUCICHUS
IUIOMIAJCd TOBEPXHOCTEM MHOIOTPAHHUKOB W TEJI BpAlICHUS.
O3HakOMJICHHE C METOJIOM BBIYMCIICHUS IUIOMIAIA TMOBEPXHOCTHU
chepsl. Pemenue 3agady Ha BBIYMCIICHUE IUIOLIAAEH IOBEPXHOCTH
IPOCTPAaHCTBEHHBIX TEJl.

Koopaunarsl u
BEKTOPbI

O3HakoMmJIEHME C TIOHATHEM BeKTopa. M3ydeHue nexkapToBoid
CUCTEMBI KOOPJHMHAT B IPOCTPAHCTBE, IMOCTPOCHHME IO 3aJaHHBIM
KOOpJMHATaM TOYEK M IUIOCKOCTEH, HAXOXKJIECHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHEHUH  OKpPYKHOCTH, CQepbl, IJIOCKOCTH.
Brruncienne paccTtossHuA MeXAy Todkamu. l3ydeHue CBOWCTB
BEKTOPHBIX BEJIMYMWH, MPABUJ PA3JIOKEHHUSI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABUJI HAXO0XKACHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, IPaBUJI JIEUCTBUM C BEKTOPAMH, 3aJAHHBIMHU
KoopAauHaTtamu. lIpuMeHeHue Teopuum IpH pElIeHUH 3a7a4  Ha
JNEUCTBUAA C BEKTOpaMH. M3yyeHue CKaIIpHOTO NPOU3BEACHUS
BEKTOPOB, BEKTOPHOI'O  ypaBHEHMS MPAMOM M  IUIOCKOCTH.
IIpuMeHeHne Teopuy IPH PEIIECHUH 3a/1a4 Ha JIEHCTBUSI C BEKTOPaMH,
KOOPJMHATHBIM METOJ, INPUMEHEHUE BEKTOPOB JUIS BBIYMCIICHHUS
BEJIMYMH YIJIOB U paccTosiHUM. O3HAKOMIICHHME C JOKAa3aTelbCTBAMMU
TEOpPEM CTEPEOMETPUHA O B3aUMHOM pACIHOJIOKEHUU TPSIMBIX H
IJIOCKOCTEH € UCIOJIb30BAHUEM BEKTOPOB.




3. YcaoBus peanuszanuu padodeidi mporpaMmbl AU CHUILTAHBI
3.1. MartepuajibHO-TeXHUYECKOe oDecreyeHmne

[Ipu peanuzanmu 00pa3zoBaTEIbHONW MPOTpaMMBbI MO HAIMPABIECHUIO MOATOTOBKU
23.02.07 Texuuueckoe OOCTy>KMBAaHWE M PEMOHT JBUTATENECi, CUCTEM M arperaTos
aBTOMOOMIIEH UCTIOJIB3YIOTCS ClIelyIoIIne KOMIIOHEHTBI MaTepUaIbHO-
TEXHUUYECKOH 0a3bl sl U3yUYEeHUS JUCITUILTUHBL.

VYyebnas ayautopuss 5 Ha 30 mocaao4HBIX MECT IJisi MPOBEIACHUS YUYEOHBIX
3aHATHI BCEX BUJOB (B T.Y. MPAKTUYECKOMN MOATOTOBKH OOYYAIOIIUXCS), TPYIIIOBBIX U
WHAVBUYAIbHBIX KOHCYJbTAIUH, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOYHOM arTecTauuu
no aapecy yiu. IlpsaumnukoBa a.14 ctp. 6 yudeOHbii kopmyc 21. IlepconanbHbIN
KOMIIBIOTEP C BBIXOJIOM B HMHTEPHET, 3KpaH JUIs MPOEKTOpa, JOCKa MapKepHas,
OPOEKTOp, 2 KOJOHKH, Y4eOHBIE CTOJIbI, YYEHHUYECKHE CTYJbs, KJIaBHATypa,
KOMIIBIOTEPHAs! MBIIIIb, HATJISTHBIE TOCOOUS, TIIIaKaThI

[Tomemenne nasi caMOCTOATENBHON pabOThI OOydYaromuxcs, ayautopus 6, ¢
BBIXOJJOM B ceTh «VIHTepHET» M MOCTYNIOM B D3JEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3oBaTeNnbHyI0 Cpely yHUBepcuTeTa no aapecy yi. [IpsuumnukoBa 1.14 ctp. 6
yueOHbIl koprnyc 21, crneuuanu3upoBaHHas MeOelb: CTOJNbl yYeHHYecKue — 6 IIT.,
ctynbsi — 12. Texuuueckue cpenctBa oOyueHuss U Martepuansl: llepcoHanbHbIe
KOMITBIOTEPHI C BBIXOJIOM B UHTEPHET — O IIIT.

[Tomemienue 1is1 caMOCTOSATENbHOM paboThl oOyuaromuxcs — lLleHtpanbHas
HayuyHasi 6ubnmoreka umenu H.U. XKeneznoBa no angpecy JluctBenHuunas amies, 2,
Kopn. 1, — yuTanbHbIE-KOMITbIOTEPHBIE 3aibl (Ha 50 MOCajloYHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuenv ne o00x00UMbIX KOMNIEKMOE JUUEHZUOHHO20 RPOZPAMMHOZ0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepaunonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AnTtuBupyc Kacnepckui.

3.2. YueOHas JuTepaTtypa M pecypcbl MH(POPMALMOHHO-00pa30BaTEJIbHOMN
cpeAbl YHHBEPCHUTETA, BKJKOYAA NepedyeHb Y4eOHO-MeTOIMYecKoro odecrnevyeHus
JJIS1 CAMOCTOSITE/IbHOI padoThl 00y4aAIOIIMXCH M0 TUCHUILJINHE

OcHoBHas quTEparypa:

1. Maremartuka. [Ipaktukym: yuyeObHoe nmocoOue At CpeHEro npopecCHOHATBHOTO
obpazoBanusi/ O. B. TarapuukoB [u J1p.]; mox  oOmeld  penakiuen

O. B. TarapuukoBa. — MockBa: M3narensctBo IOpaiir, 2021. — 285c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:



aneKTpoHHBIN // OOpa3zoBaTenbHas miargopma FOpait [cait].

. Maremartuka: y4yeOHMK JJi1 CpEeAHEro mpodecCHOHATLHOIO 00pa3oBaHUs /
O. B. TarapuukoB [u gap.]; mom o6Omeir penakmueit O. B. TatapaukoBa. —
Mocksa: WznparenbctBo HOpaiit, 2021.— 450 c.— (IIpodeccuonanbHoe
obpaszoBanme). — ISBN 978-5-9916-6372-4. — TekcT: »neKTpoHHBIA //
Oo6pazoBatenbHas margopma FOpaiit [caift].

JonosiHUTeILHAS JINTEpPaTypa:

. lIunaweB, B.C. Marematuka: Yy4eOHMK ¥ TPAKTHUKYM [JIsI  CPEIHETO
npodeccuonansHoro  obpaszoBanusi/  B. C.IllunaweB; mnoxm  penakiuei
A. H. TuxonoBa. — 8-¢ u3j., nepepad. u gom. — Mocksa: U3mparensctBo FOpaiir,
2021. — 447 c.— (IlpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JUCIUATIINHBI
KoHTposib ¥  oOlleHKa  pe3ylbTaTOB  OCBOEHUS  y4yeOHOTO  MpenMeTa
OCYULIECTBJISIETCSL IPENOJABATENIEM B IIPOLECCE IPOBEACHUS NPAKTUYECKUX 3aHATUM, a
TaK)K€ BBIMIOJHEHUSI 00YYaAIONMMUCS WHANBUAYATbHBIX 3aJaHHM, MPOEKTOB, B (GopMe
KOHTPOJBHOM paboThl, IK3aMeHa.

Pe3ynbrathl 00yueHus

Kputepuu ouenku

MeToab! OlLICHKHU

- chopmupoBanHOCTh | Conepkanne ©W  00beM | HAOIOICHHE 3a
NPECTaBICHUN O MaTeMaTHKE | MaTepHaa, JESTEIIBHOCTRIO B
KaKk  YHHUBEpPCAJIbHOM  S3BIKE | MMOJICKAIIETO TPOBEPKE, | MPOLIECCE OCBOCHUS
HAYKH, CPEJICTBE MOJICITUPOBAHHUS | ONIPEICISICTCS IPOTPaMMBI
SBJICHMA W TIPOIIECCOB, HJEAX H | MPOTpaMMOit U | TACITUTITHHBI
METO/aX MaTeMAaTUKH; ydeOHUKOM. BpIsBIIeHHE | CTy/IEHTa W OIIEHKa
TIOJTHOTHI, MPOYHOCTH | JOCTHKCHHSI
~[IOHUMAHHC SHATUMOCTH | yepoenms pe3ynbTaTa uepes:
MaTCMaTHKH UL oGyqaromumucs  Teopuu
HAayYHOTEXHOJOTHUYECKOTO W yMeHue mpuMmensTh ee |~ AKTHBHOC yuacTne
nporpecca,  ChOPMUPOBAHHOCTD | .. HpaKTHKE B 3HAKOMBIX | B XOAC 3aHATHS,
OTHOLUCHUS K MaTeMaTHKe Kak K | . HE3HAKOMEIX 5
JacTHu 00111eYeI0BEYECKOU B YCTHbIN 1

KYJbTYpbl Y€pe3 3HAaKOMCTBO C
HCTOPUEN Pa3BUTUSA MATEMATHUKU,

CUuTyanuiax. YuuteIBaeTCA
INIOKa3aHHbIC CTYJACHTAMHU

MMMCHbMCHHBIN OIIpOC;

F 3HaHMS W yMEHHUA. | - BBIIIOJHEHUE
IBOJIOMACH - MATCMATHHECCKUX | Opepka  3aBucHT  OT | momamHeit paGoThi;
uaeH, Haluuks W XapakTepa
. - 3amaHus U
IIOTPELIHOCTEMH
-pa3BUTHE normdeckoro | TOTPEHHOCTCH, CAMOCTOSTEILHOMN
JOMYIIEHHBIX
MBIILIEHNS, IPOCTPAHCTBEHHOTO AGOTEL:
.. | oOyuarommmucs. p ’
BOOOPaKEHUs, aITOPUTMHUUECKON
KYJIBTYDBL, KPUTHIHOCTH | Cpony  morpemmocTed | - 3aaHus
MBILIEHUS Ha YPOBHE, | oo qtotess ommGkn  w | KOHTPOITBHOT
HeoOXxomuMoM  JIsl  Oymymiein HeJIOYeTEL Ommibkoii | PA0OTHI;
npogeccHonanbHoH CUMTAETCsl HOTPELIHOCTS, eHIe
JIEATENBHOCTH, JIsl IPOJIOTKEHHISA | (10 ona | BBITIOJTHCHH
IIPAKTUYECKON
00Opa3oBaHus U | cBHIETeNBCTBYET O TOM, paBoTH;
. b
camMo00pasoBaHHs; YTO CTYAEHT HE OBJIAEN
HOBHBIMU 3HAHUSAMHU U i
-OBIAJICHHE MATEMATHYCCKHMH | O 0 3Ha HOATOTOBKA
3HAHMAMU u YMEHMSMH, (rma) YMCHUAMH, | TOK1a/10B,
YKa3aHHBIMU B | COOOIICHUIA.

HEOOXOIUMBIMHU B IOBCEIHEBHON

nporpamme. Henmoueramu

[IpomexyTounas




KHM3HH, JUISI OCBOCHHS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX

JTUCIIMILTAH u JTUCIATLTAH
MpO(ECCUOHATTBEHOTO IUKJIA, IS

nojiyueHusi ~ oOpa3oBaHHs B
obJacTsix, HE TpeOYyIOITUX
yIayOJICHHOM  MaTeMaTH4eCKOMN
MOJATOTOBKHU;

-TOTOBHOCTh M CIIOCOOHOCTHb K

oOpa3oBaHMIO, B TOM YHCIIE
caMm000pa30BaHUIo, Ha
NPOTSKEHUU BCEU YKU3HU;
CO3HATEJIbHOE  OTHOILIEHHE K
HEMPEPBIBHOMY 00pa3oBaHHIO
KaK YCIIOBUIO yCIEUIHON
podeCcCHOHATTLHOM u

0OIIIEeCTBEHHOH JIESATENHLHOCTH;

-TOTOBHOCTh M CIIOCOOHOCTHb K
CaMOCTOSITEIIbHON TBOPYECKOW M
OTBETCTBECHHOM JICATCIBHOCTH;

-TOTOBHOCTh K KOJUIEKTUBHOU
paboTe, COTPYOHUYECTBY  CO
CBEPCTHUKAMHU B

oOpa3oBaTeIbHOM, OOIIECTBEHHO
MOJIC3HOMH,
y4eOHOUCCIIEI0BATEILCKOM,

OPOEKTHOW M JAPYIHX BHAAX
NS TEeNbHOCTH; -yMEeHUue
CaMOCTOSITEJIbHO OTPENEIATh
LEJU JIESITEIbHOCTH U COCTaBIISITh
TIJIAHBI NEeSATENbHOCTH,
CaMOCTOSITEJIbHO ~OCYILIECTBIIATD,
KOHTPOJUPOBATh u
KOPPEKTUPOBAaTh  JIEATEIIbHOCTD;
HCIIOJIb30BaTh BCE€ BO3MOXHBIE
pecypcbl UL JAOCTHKEHUS
MOCTABJICHHBIX nenei u
peanu3anuu MJIAHOB

CUUTAIOTCS

IIOIPEIIHOCTH, KOTOpBIE
HE IIPUBEIIN K
VCKaXECHUIO CMBICTIA
IIOJIy4YE€HHOI'O Onenka

OTBETA ydYaIlerocs TIpHu
YCTHOM M THCbMEHHOM
ompocax, MPOBOJTUTCS TIO
ITHOAJJIBHOM  CHUCTEME.

[IpenogaBaresnb  MOXET
MOBBICUTh OTMETKY 3a
OpPUTMHAJIBHBIM OTBET Ha
BOIIPOC WIH
OpPUTHHAJIBHOE PEIICHUE
3aJ1a4u, KOTOpBIC
CBUJICTEIIHCTBYIOT o
BBICOKOM YpOBHE
BJIaJICHUS
UH(POPMAITMOHHBIMU
TEXHOJIOTHSIMU
yYamuMcsi, 3a PEIICHHE
Oojiee CJIIOKHOM 3amauu
WIM OTBEeT Ha Oolee
CJIOJKHBIH BOIIPOC,
MIPEIOKCHHBIC CTYACHTY
JIONIOJIHUTENILHO  IIOCJIE
BBITIOJIHCHUSA UM

OCHOBHBIX SaﬂaHI/Iﬁ.

O1eHKa YCTHBIX OTBETOB.
"OtauyHO" - €CIIU
CTYOEHT  TIIyOOKO U
IPOYHO YCBOUJI
IPOrpaMMHBIM  MaTepuall
HcuepnbiBaronie,

NIOCJIEIOBATENBHO,

IPaMOTHO M JIOTMYECKU
CTPOMHO €ro M3Jlaraer, He
3aTPyIHSETCS C OTBETOM
npu BUIOU3MEHEHUU

aTTectanusi B hopme
KOHTPOJIbHOMN
paboThI, SK3aMEHa.




ACATCIIBHOCTH, IHJ6HpaTB
YCIICIIHBIC CTpaTrcrun B
PAa3JINYIHBIX CUTYAILHAX

-yMeHUe MIPOTYKTUBHO
o0IIaThcsi U B3aUMOJICHCTBOBATH
B nporiecce COBMECTHOM
JESTEIbHOCTH, YUUTHIBATh
MO3UIIUA  JPYTUX  YYaCTHUKOB
NEATEIIbHOCTH, b hexTUBHO

paspeniaTh KOHGIUKTHI;

-BJIaJICHUC HaBBIKAMU
MMO3HABATEIbHOM,

y4eOHOMCCIIEI0BATEIbCKOM u
IPOEKTHOM JeSITEIbHOCTH,

HaBBIKAMH pa3perieHus mpooJem;
CIIOCOOHOCTL M TOTOBHOCTH K
CaMOCTOSITCIILHOMY TIOHUCKY
METOJIOB PEIICHUS NMPAKTHYSCKUX
3aja4, MPUMCHCHHUIO Pa3JIMYHBIX
METOJIOB [IO3HAHU,

-TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITSJIbHOMN

UH(OPMAITMOHHOIIO3HABATCIIBHOU
JEATEIBHOCTH, BKIIIOYAs YMEHHUE
OPUEHTHUPOBATLCS B Pa3IMYHBIX

MCTOYHHKAX uH(pOopMaIuy,
KPUTUYECKH OLIEHUBATh "
MHTEPIPETHPOBATD

uH(pOpMAIMIO, TOJIYYaeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB;

-BJIaJICHUE SI3LIKOBBIMU
CpelCcTBaMH:  yMEHUE  SICHO,
JIOTUYHO W TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHS, UCIOJIb30BaTh
aJIeKBaTHBIE SI3BIKOBBIE CPEJICTBA;
-BJIaJICHHE HaBbIKAMHU
MO3HABATENbHON pedieKkcun Kak

3alaHusl, CBOOOIHO
CIpaBJIsETCA C 3ajJadyaMu
51 IPAKTUICCKHUMH
3aJaHUSIMU,  TPABUJIBHO
000CHOBBIBACT TPHHSITHIC
penicHus, yMeeT
CaMOCTOSITEIILHO
0000marr W u3IaraThb
MaTepuaj, He JOITycKas
OIIIHOOK.

"Xopowo" - ecinu TBEpAO
CTYJICHT 3HACT
IIPOTPaMMHBIM MaTepHall,
rPaMOTHO U MO CYILIECTBY
n3JIaract ero, HE
JOMyCKaeT
CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOKET
MPaBUJIBHO  MPUMEHSTH
TEOPETUUYECKUE
IIOJIOKEHUS |
HEOOXOIUMBIMU
YMEHUSIMU W HaBBbIKAMU
npu BBIITOJITHCHU U
IIPAKTUYECKUX  3aJaHUU.
"V n1oBIETBOPUTENIBHO" -
€CIM  CTYJIEHT YCBOWJI
TOJIBKO OCHOBHOM
Marepuali, HO HE€ 3HaeT
OTIEJILHBIX JieTaje,
JIOIYCKAae€T HETOYHOCTH,
HEJI0OCTAaTOYHO
MpaBUJIbHbBIC
(bopMyIHpOBKH,
HapyliaeT
MMOCJIEJOBATCIIPHOCTL B
W3JI0KCHUHU
POrPaMMHOTO

BIaaccT




OCO3HaHUS COBEpLIAEMBIX
NEUCTBUM U MBICIUTEIBHBIX
MPOLIECCOB, WX PE3YyJbTATOB W
OCHOBAaHMWM, TPaHHILl  CBOErO
3HAHUSA W HE3HAHWS, HOBBIX
MIO3HABATEIIbHBIX 3a1a4 "
CPEACTB IJI1 UX AOCTHXKEHUS; -
LEJICYCTPEMIIEHHOCTh B IOHUCKAX
u [IPUHATUA pELICHNH,
CO00pa3uTENBLHOCTh U UHTYULIUA,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MPEACTABICHUH;  CIIOCOOHOCTH
BOCIIPUHUMATH KpacoTy 151
rapMOHHIO MUPA;

-c(pOpMUPOBAHHOCTh
MPEJICTABICHUN O MATEMATHUKE
KaK 4aCTH MHUPOBOW KYJIbTYpPbI U
MecCTe MAaTEMaTHKH B
COBPEMEHHOM UMBWIN3ALINH,
cnoco0ax OMHCaHWs  SIBJICHUMU
pEAIBHOTO MHpA Ha
MAaTEMATUYECKOM SI3BIKE;

-c(hOpMUPOBAHHOCTD

IIPEICTABIECHUN 0
MaTEeMaTHYCCKUX MOHATHAX Kak
BaKHEUIINX MaTEeMaTHYCCKUX
MOJICIIAX, MTO3BOJISIOINX
ONKCHIBATh M H3y4daThb pa3HbIC
POLECCHI u SIBJICHUS,
MMOHMMAaHHE BO3MOKHOCTH

AKCHMOMATHYCCKOI'0  IMOCTPOCHUA
MaTCMAaTHYCCKHUX TCOpHﬁ;

-BJIAJJCHUC METOAaMH
A0Ka3aTCjIbCTB W  aJITOPUTMOB
peuICHus, YMCHUC UX ITPUMCHSTD,
IMPOBOAUTD J0Ka3aTCJIbHBIC
pacCyxxKacHus B XOAC PCIICHUA
3aJia4; -BJIaJICHUC CTaHJAAPTHBIMU

MaTepuaia U UCIBITHIBAET
3aTpyAHEHUS B
BBITIOJTHCHUH
IIPAKTUYECKUX  3aJaHUU.
"HeynosnerBoputenbHo"
- €CJId CTYJIEHT HE 3HAET
3HAUYUTEILHON 4acTH
POrPaMMHOTO
Marepuana,  JIOIYyCKaeT
CYILIECTBEHHbIE OILLIMOKH,
C 00JBIIUMU
3aTpyJHECHUSIMU
BBITIOJTHSICT
PaKTUYECKUE
3a/1auu.
OLICHKHU
pabor:

3a/1aHusl,
Kpurepuu
MMCbMEHHBIX

«5»-Pabora JIOJDKHA
OBITh BBIIOJIHEHA
NPaBUILHO M B IOJHOM
oobeMe , 90- 100%

BBIITOJIHCHUA.

«4»-Pabora BbIIOJIHEHA
PaBUILHO, HO HMMEIOTCS
HEI0YETHI, MIPOLICHT
BBITIOTHEHUS 75-89%.

«3»- Pabora BbIIOJIHEHA
PaBUJILHO, HO HMMEIOTCS
OIIIMOKH, MPOIICHT
BBITTIOTHEHUS 59-74%.




npruemMamu penieHus

paLMOHAIIBHBIX U
MppanuOHaIbHBIX,
ITIOKA3aTEIIbHBIX, CTECIICHHBIX,

TPUTOHOMETPUYECKUX YPABHEHUIN
U  HEPAaBEHCTB, HUX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX TPOTPaMM, B TOM
YUCIIE IS IOUCKA ITyTH PEILICHUS
" WJUTFOCTpaluu peleHus
YPaBHEHHI U HEPABEHCTB;

-c(OpMHUPOBAHHOCTh

MpEACTaBICHU 00 OCHOBHBIX
HOHSITHUSIX MaTEMaTUYECKOT0
aHaiqM3a W HMX  CBOWMCTBaXx,
BIIAJICHUE yMEHUEM
XapaKTepHU30BaTh MOBEJICHUE
byHKIHi, UCIIOJIb30BAHUE
MOJIYYEHHBIX 3HaHUUN LTSI
OMMCAHUsl M aHallh3a peajbHBIX
3aBHCHUMOCTEH; -BJIaJICHUE
OCHOBHBIMH MOHATUSMU 0

IJIOCKUX M TMPOCTPAHCTBEHHBIX
reoMeTpu4ecKkux ¢urypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHPOBAHHOCTH YMEHUS
pacrio3HaBaTh T€OMETPUUYECKHUE
burypsl Ha yepTexax, MOJICIISIX U
B pCAJIbHOM MHUpE; MPUMEHEHHE

MA3YYEHHBIX CBOMCTB
r€OMETPUYECKHUX buryp u
bopmyn TUIS peleHus

rCOMCTPHUUCCKUX 3aJlad 1 3aa4a4 C
IMPAKTUYCCKHUM COACPIKAHNCM,

-c(OpMHUPOBAHHOCTh
NpPEACTaBICHUN O Tpoleccax H
SIBJICHUSIX, UMCIOIINX

BEPOSITHOCTHBIN Xapaxkrep,




CTaTUCTUYECKUX

3aKOHOMEPHOCTSIX B PEAIbHOM
MHpPE,  OCHOBHBIX  IOHSTHUSIX
AJIEMEHTAPHOU TEOpUHU
BEPOSITHOCTEW; YMEHUN HAXOJAUTh
" OLICHUBATh  BEPOSTHOCTU

HACTYIUICHHUS COOBITUI B
IIPOCTENIINX IIPAKTUYECKUX
CUTYyaLHsIX " OCHOBHBIE
XapaKTEPUCTUKN CIly4alHBIX
BEIINYMH;

-BJIAJICHUE HaBBIKAMH
HCTIOJIb30BaHUs TOTOBBIX

KOMITBIOTEPHBIX [pOrpamMM Mpu
pelIeHn! 3a1a4




