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1. OBIIAS XAPAKTEPUCTUKA PABOUYEN NPOT'PAMMBI
OBIIIEOBPA3OBATEJBHOM JUCIUILIVHBI

1.1. MecTO0 AMCHMIUIMHBI B  CTPYKType OCHOBHOH  0o0Opa3oBaTejibHOM
nporpammbl: yueOHbI mpeamer OV]I.04 «Marematuka» sIBASETCA Y4E€OHBIM TMPEIMETOM
o0s3aTenpHON TIpeaMeTHON obnactu «Marematuka u uHbopmaTukay OI'OC cpeanero oodiiero
obOpasoBanus. YueOnsii npenmer OY/1.04 «MatemaTukay u3ydaeTcs B 00IIeo0pa3oBaTeIbHOM
mukie yyeOnoro mana OITOIT CITO na 6a3e ocHOBHOrO 00mIero o0pa3oBaHus ¢ MOJyYEeHHEM
cpennero obmero obpazoBanusa (IIIICC3) mo cnenuanbHOCTU CpeAHEro MPO(eCcCHOHAIBLHOTO
oOpazoBanusi TexHojoruueckoro mnpoduns 09.02.07 HWupopmaMoOHHBIE CHUCTEMBI WU
nporpammupoBanue B yue6Hom tuane [IIICC3 mnmo  coenualbHOCTH — CPEIHEro
npodeccuoHanbHOr0 oOpa3oBanus TexHoioruueckoro npodwmirs 09.02.07 UndopmanmonHsie
CUCTEeMBbl W TpOorpaMMHpoBaHuEe MecTo ydeOHoro mpemmera OV][.04 «Maremarukay — B
coctaBe 0011e00pa30BaTENbHBIX YYEOHBIX MPEAMETOB, (OPMUPYEMBIX U3 00s3aTENbHBIX
npeameTHbix obnacteit ®I'OC cpennero obmiero obpazoBanus, qis creuuanbHocTel CIIO ¢
ydeToM npodusist mpodeccuoHaNbHOT0 00pa30BaHus.

1.2. O0masi xapakTepuCTHKA Y4eOHOMH TUCHUIIIHHBI:
Ienb 1 nu1anupyeMsble pe3yJabTaThbl 0CBOCHHMS M CIMIIIMHBI:

OcBoenmne coxaepxanusi ydeOHoro mpeamera OVY].04 «MaremaTuka» oOecrieunBacT
JOCTUKEHUE CTYJICHTaMH CIIEIYIOIINX PEe3yJIbTaTOB:

* TUYHOCTHBIX:

— c(hOpMHPOBAHHOCTH MPEACTABICHUNA O MAaTeMaTHKE KaK YHUBEPCATHLHOM SI3bIKE HAYKH,
CpelICTBE MOJICIIMPOBAHMS SIBJICHHUM U MPOLIECCOB, UAESIX U METOJIaX MATEeMATUKH;

— TOHUMaHWE 3HAYMMOCTA MATEMATUKU JUISI HAayYHO-TEXHOJIOTHYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTHh OTHOIICHHUS K MaTeMaTHKE KaK K YaCTH OOIIECUYEIIOBEUECKON KYJIBTYypPHI yepe3
3HAKOMCTBO C UCTOPHUEN Pa3BUTHSI MATEMATHUKH, YBOJIFOLIMEN MAaTEMaTUYECKUX UIEH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKCHWS,
QNITOPUTMUYECKON KYJIBTYPbl, KpUTHYHOCTH MBIIUICHUS HAa yPOBHE, HEOOXOIUMOM ISl Oy TyTei
podeCcCHOHATBHOMN ACSITEIHHOCTH, JIJIS1 TPOIOJDKEHHUST 00pa30BaHUs U CaMOOOPa30BaHNUS;

— OBJIQJICHUE MATEMATUYCCKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOANMBIMU B TTOBCEIHEBHOM
KU3HU, JUII OCBOCHHS CMEXKHBIX CCTCCTBCHHO-HAYYHBIX JHCHHMIUIMH ©  JAUCIHIUIAH
npoecCUOHANBHOTO IMKJA, JUIsl TOJy4eHHs o0Opa3oBaHus B 00JacTaX, He TpeOyrOMHX
yTIyOJIEeHHOM MaTeMaTHYECKOM MOATOTOBKHY;

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha

IMPOTAKCHUU BceH JKU3HH; CO3HATCJIbHOC OTHOHICHUC K HCIIPCPLIBHOMY 06p3.30BaHI/II-O KakK



YCJOBHIO YCIIEUTHOM MpodecCHOHAIBHOM U 00IIECTBEHHON AEATETbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIIBHOW TBOPUYECKOM UM OTBETCTBEHHOM
NeSATEbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
00pa3zoBaTebHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIEA0BATEIBCKOM, MPOSKTHOW M JAPYTHUX
BHJIaX JIEATCITLHOCTH,

— OTHOILIEHHE K MPOdeCCUOHATBFHOMN ESITEIPHOCTH KaK BO3MOXKHOCTH YUaCTUS B PEIICHUHN
JMYHBIX, OOILECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAI[MOHATBHBIX TPOOIIeM;

* METalpeIMETHBIX:

— YMEHHME CaMOCTOSITEJIbHO OIpEeAeNsATh LENU JAESITEIIbHOCTH M COCTaBJISTH IJIAHBI
NESITENIBHOCTH;  CaMOCTOSTENFHO  OCYIIECTBIISITh, KOHTPOJUPOBaTH U KOPPEKTHUPOBATH
JeSATEeNbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIJisi JOCTUXKEHHUSI MIOCTABJICHHBIX LIeJIeH 1
peanu3aluy IIAaHOB JIeSITEIbHOCTH; BEIOUPATH YCIICIIHBIE CTPATETUH B PA3TMYHBIX CUTYAITUSIX;

— YMEHHE IMPOIYyKTUBHO OOIIATHCS W B3aUMOJCWCTBOBATH B IMIPOIECCE COBMECTHOM
NESITENIPHOCTH, YUYUTHIBATh MO3UIIUN JPYTUX YYaCTHUKOB JIEATEIHHOCTH, Y3PHEKTUBHO pa3peiiaTh
KOH(DIUKTBI;

— BIIAJICHUE HABbIKAMU I[103HABATENBHOM, Y4YEOHO-UCCIIEOBATEIILCKOM M TMPOEKTHOM
NESTENPHOCTH, HABBIKAMH  pa3pelieHusi  MpoOjeM;  CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a/]ad, MPUMEHEHHUIO Pa3THMUYHBIX
METOA0B MO3HAHNS;

— TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOSATEIbHON WH(OPMAIIMOHHO-TT03HABATEILHOM
NESATeTbHOCTH, BKJIIOYAasi YMEHUE OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HHGOPMAIUH,
KPUTUYECKU OLIEHWBATh W WHTEPIPETUPOBATH HWH(OOPMAIMIO, TOIYyYaeMYH) M3 Pa3IMYHBIX
HMCTOYHUKOB;

— BJIQJICHHE SI3BIKOBBIMU CpEJCTBAMHU: YMEHHE SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOIO
TOUKY 3pEHUsI, UCTIONB30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJAQJICHUEC HABBIKAMHU TIO3HABATEIBHOW pPEQIIEKCUM KaK OCO3HAHMS COBEPIIIAEMBIX
NEHUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTaTOB U OCHOBaHMI, IPAHMI] CBOETO 3HAHUS U
HE3HaHUsS, HOBBIX TTO3HABATEIBHBIX 33124 U CPEJICTB JUISl UX JOCTHUKCHHUS;

— IENeyCTPEMJICHHOCTh B TIOMCKaX W TPUHATAU PEIICHWH, COO0Opa3uTeNbHOCTh W
UHTYMUIIMS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUI; CTIOCOOHOCTh BOCIIPUHUMATD KPACOTy
Y TApMOHHIO MUDA;

* IPEAMETHBIX:

— c(hOpMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOU KYyJIbTYpbl U
MECTE MaTeMaTUKHU B COBPEMEHHOM ITUBUIIM3AINH, CITIOCO0AX OMHUCAHUS SBJICHUIN pealbHOTO MHUpa
Ha MaTeMaTUYECKOM SI3BIKE;

— c(hOpMHPOBAHHOCTh MPEACTABICHUNA O MATEMAaTUYECKUX TMOHATHUAX KaK BaKHEUIIUX
MaTEMATHYECKUX MOJIENSX, MO3BOJSIONIMX OMKUCHIBATh U M3y4aTh pa3HbIC MPOIECCHl U SIBJICHHUS;

IMOHUMAHHUC BO3MOKHOCTH aKCMOMATHYCCKOI'O IMOCTPOCHUA MATCMATUYCCKHUX Teopnﬁ;



— BJIQJICHUE METOJIAMU JIOKA3aTEJbCTB M AJITOPUTMOB PELICHUS, YMEHUE UX MPUMEHSTbH,
IIPOBOJIUTH JTOKA3ATEIbHBIE PACCYKIACHUS B XOJ€E PELICHUS 3a/]1a4;

— BJAJCHHE CTAaHIAPTHBIMU IPUEMAMHU PELICHUS PALMOHAIBHBIX W HPPALHOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPHYECKHX YPABHCHUHW M HEPABEHCTB, HMX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUJISl TIOMCKA MYTH PELICHUS U
WUTIOCTPALMHU PELICHNUS] YPABHEHUN U HEPABEHCTB;

— c(hopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUSAX MAaTEMAaTUYECKOTO aHAIN3a
U MX CBOICTBax, BJaJICHHE YMEHHEM XapakTepu3oBaTh 9 moBeneHue (yHKUUN, UCHOIb30BaHUE
MOJYYEHHBIX 3HAHUU JJIS1 ONMCAHUS U AaHAJIN3A PEAJIbHBIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMH IMOHATUSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPHYECKHUX
¢durypax, ux OCHOBHBIX CBOMCTBaX; C()OPMUPOBAHHOCTh YMEHUS PACO3HaBaTh F€OMETPUUECKUE
burypel Ha uepTekax, MOJEISIX U B pPeaTbHOM MHpE;, MPUMEHEHHE HW3YUYCHHBIX CBOMCTB
reoMeTpudeckux Guryp v Gopmyd Uil peIICHHUs] TEOMETPUUECKUX 3a7a4 U 3a/1a4 C MIPaAKTUUECKUM
COZEPKAHUEM;

—  cOpMUPOBAHHOCTh TMPEJACTABICHUNA O TMpoleccax U  SBICHUAX, HWMEIONUX
BEPOSITHOCTHBI XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJTbHOM MHUPE, OCHOBHBIX
MOHATUAX DJIEMEHTAPHOM TEOPUU BEPOSITHOCTEW; YMEHUN HAXOIUTHh U OLEHHMBATH BEPOSTHOCTHU
HACTYTUICHUS COOBITHI B MPOCTEHUIINX MPAKTUYECKUX CHUTYAIUSX W OCHOBHBIC XapaKTEPUCTUKU
CIIy4YalHbIX BEJINYHH;

— BJIQJICHUE HAaBBIKAMH HUCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PELIEHUN

3aaad.

2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBLHON JUCIIATLIMHBI

2.1. O0bem 00meo0pa3zoBaTe/IbLHOM IMCHUIIIMHBI U BUbI Y4e0HOI1 padoThl

Buj yueOHoii padoThI O0bem B yacax

O0beM 4acoB BO B3aUMO/IeHCTBHM € NpenoaBaTeieM 196

B TOM YHCJIC:

-110 BU/Ia YICOHBIX 3aHATHMA:

Jlekuu, ypoku 94

[1p. 3ansaTHs 100

JlabopaTopHbie pabOTHI -

Koncynpranuu 2

-IIpomexyT. arTectanus (B (hopme 3K3aMeHa) 4




CamocrosiTesibHast padoTa 34

Hnousuo. npoexm (6xooum 6 c.p.) -

2.2. TemaTuyeckui IUIAH U coepP:KaHue 0011e00pa30oBaTeILHON Y4eOHOH
AUCIUTINHbBI

2.2. TemaTu4yeckuii jian u coaep:kanue ydeoHoro npeamera OYIL.04Y

«MaremaTnka
HanMeHoBaHue Coaepxxanue yueOHOro MaTepuaa, jadopaTopusie padoTel 1 |O0beM| YpoBeHb
pa3zesioB U TeM NMPaKTHYeCKHE3AHATHSI, CAMOCTOATEIbHAS padoTa YacoB | OCBOEHHS
o0yualomuxcs
1 2 3 4
Beenenue 1
MaremaTnka B HayKe, TEXHUKE, 3KOHOMHKE, HHPOPMAIIHOHHBIX 4
Brenenue TEXHOJIOTHAX WUIPAKTHIECKOH nestenpHocTh. Lenn u 3amaun

M3ydeHHs MaTeMaTHKH NpH ocBoeHuu npodeccuii CI1O u
crieruanpuocteit CII1O.

Paznea 1. Aunreopa

Conep:xkaHue y4e0HOTro MaTepuasia 1,2,3
Tema 1.1. PazButue

HOHSTHS OUCHAE  []enpie u panMOHAIbHBIE YHCHa. JlefCTBUTENBHBIE YHCTIA. 4

Hpu@zumce:—t%ze sviyuciaenus. Komnnexchnoie uucaa.

IpakTHyeckue 3aHATHSA 4
ApubMeTHdecKrue NEHCTBUS HAIl YUCIIAMH, HaXOXICHUE
MPUOTMKECHHBIX 3HAYCHUHBEITNIIH 17§

MOTPENTHOCTEH BhIYKMCICHUM (a0COMOTHOW U
OTHOCHTEIBHOM).

Tema 1.2. Kopun, Conep:xanue y4eOHOro MaTepuasa 1,2,3

CTeIeHnH’ Kopuu u crenenn. KopHu HaTtypajabHON CTENEHHM M3 YHUCiIa U UX 8
cBoiicTBa. CTEneHNC pallMOHAIBHBIMH [TOKA3aTeIISIMU, X CBOMCTBA.
CTeneHu ¢ AEHCTBUTENBHBIMU TOKazaTensiMu. Ceolicmea cmenenu
C OeticmeumenbHbiM HOKA3amenem.

Jlorapu¢gm. Jlorapudm uncma. OCHOBHOE JIOTapH(PMHUECKOE
TOXIeCTBO. JlecaTHuHbIe M HaTypaibHbIe Jorapudmsl. [IpaBuna
imeficTBuii ¢ torapudmamu. [lepexoq Kk HOBOMY OCHOBaHHIO.

Jorapu(pmbl

IIpeoGpa3oBanue ajnredOpanyeckux BbIPaKeHUIA.
[IpeobpazoBaHme panMOHANBHBIX, HPPAIMOHAIBHBIX CTETICHHBIX,

MOKa3aTeNbHBIX U JOrapu(pMUIECKUXBBIPAKESHUH.

IIpakTHyeckue 3aHATUSA 8




Beruucnenne un CpaBHCHUC KOpHeﬁ. Brimmonnenne pacyeToB C

paavKanamu. Pemenue HppalmoHaIbHbIX YpaBHEHUH.
Haxoxnenue 3HAYEHUN CcTeIleHEN c palMOHAIbHBIMU
MOKAa3aTesIMHU. CpaBHeHUE  CTEICHEH. [IpeobpazoBanus
BBIPDAKECHHW, COJEp)KalluX CcTeneHu. PelleHne mnoka3aTeabHBIX
YpaBHEHUM.

Pemenne npuknaaneix 3agau. Haxoxxaenue 3HaueHuit norapupma
[0 MPOU3BOJBLHOMY OCHOBaHHIO. Ilepexon oT omHOrO OCHOBaHUS
K JOpyroMmy. Beluncienume u cpaBHEHHE — JIOTapHU(MOB.
JlorapudmupoBanue 1 NOTEHIUPOBAHUE BBIPAKCHHUH.

HpI/I6J'II/I)KeHHBIe BBIYHCJIICHUSA W PCIICHUA IMPUKIIAAHBIX 3ajadv.

Pemenne norapudmudecknx ypaBHCHHM.

Pazpnen 2. OCHOBBI TPUTOHOMETPHH
Conep:xaHue y4e0HOIro MaTepuaia 1,2,3
Tema 2.1.
Pamnannas mepa yrima. BpamarenpHoe asmxenue. CuHyC,
OcHoBHBIC
HORSITHS KOCHUHYC, TaHIM€HC M KOTaHTEHC Yucla.
I[pakTHyecKue 3aHATHSA
PannanHbI MeTOT I3MEpEHUS YTIIOB BPAIIEHUS U CBS3b C
rpaayCcHON Mepoi.
Tema 2.2. Conepikanne yueGHOro MaTepuasia 1,2,3
OcHoBHBIE
@opmynbl  npuseacHus. Dopmyinsl cinoxeHus. Dopmyisl
TPUTOHOMeTpHuYec
KHe ToxknecTBa  YABOCHHS. DOpMYIbl NONOGUHHO20 yeld.
IMpakTHyeckune 3aHATHUS
(OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA, (POPMYIIBI CIOKEHHS,
Y ABOEHHUSL.
T 23 Copepxanne yueOHOro MaTepuaa 1,2,3
ema 2.3. =
[MpeoOpazoBanue CYMMBI TPUTOHOMETPUYECKUX (DYHKIIHN B
IIpeoOpa3zoBanus
0 MPOW3BE/ICHIE U IPOU3BEICHHS B CyMMY. Boipasicenue
npocTedmmx .
MpUOHOMeMPUYECKUX PYHKYULl Yepe3 MaHeeHC NOIOBUHHOZO
TPUIOHOMETPUYEC | 0y
KHX -
BbIpasKEeHHi paKTHYecKHe 3aHATHSA
[IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPHUICCKUX (QYHKITUN B
Mpou3BeicHNE, IPe00pa30oBaHNe MPOU3BEACHUS
TPUTOHOMETPUIECKHUX (PYHKIIUN B CYMMY.
Coaepxanue yueOHOT0 MaTepHania 1,2,3
Tema 2.4. [Ipocreiimmne TpUroHOMETpUYECKHE YPABHEHHUS.
Tpuronomerpuu | /IpocmetiviuempuzonomempuyecKkue HepaseHCcmaa.
ecKue OO0paTtHple TpUTOHOMETpUYecKe QyHKINH. APKCHHYC,
YPaBHEHMS 1 ApPKKOCHHYC, apKTaHT€HC
HepaBeHCTBA
IIpakTH4yeckue 3aHATHS
[Ipocreiimne TpuroHoMeTpruyeckie ypaBHEHNS U HEPaBEHCTRA.
OOpaTHbBIE TPUTOHOMETPHIECKHE (PYHKITUH: apKCHHYC,
ApPKKOCHHYC, apKTaHTeHC.
Pa3znea 3. DYyHKUMU, UX CBOIICTBA M rpauKu
Conep:xaHue y4eOHOr0 MaTepuasa 1,2,3




Tema 3.1.
DyHKIUH, UX
CBOMCTBA M
rpapuku

@yuxkuun. OOnacTs ompenesieHHs M MHOXECTBO 3HAYCHUH;
rpaduk QyHKOHH, TOCTpoeHHe TrpadukoB (QYHKIWH, 3aTaHHBIX
pa3IMYHBIMU CIIOCO0AMHU.

CpoiictBa ¢yHKuuM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD,
OTPaHMYEHHOCTh, MEPUOAMYHOCTD. [IpOMEXKYTKH BO3pacTaHUs U
yObIBaHUs, HauOoNblllee W HaUMCHbIIEE 3HAYCHUS, TOUYKH
IKCTpeMyMa. I'paduyeckas uHTepnperanus.  [lpumepsl
(YHKUMOHAIBHBIX 3aBHCUMOCTEH B pEalIbHBIX IIpoLEeccax H
sSBIeHUSX. Apudmerndeckue omepanuu Hax  QYHKIUIMH.
Crnoxnas QyHkuus (komnosuuus). [louamue o HenpepvigHOCHU
@yHxyuu.

Oopatabie Qynkuun. Obnacmv onpedenenus u obracmo

3Hauenull oopamuou Gyuxyuu. I pagux obpammuou ¢yrxyuu.

IIpakTHYecKue 3aHATHSA

[Ipumepsl 3aBUCMMOCTEH MEXIY HNEPEMEHHBIMH B PEATbHBIX
Iporeccax M3 CMEXHBIX aucnuiuiuH. OnpexneneHue (QyHKIMH.
[Moctpoenne u uteHue rpadukoB ¢GyHKIUE. MccnenoBanue
¢ynkunu. CBOHCTBa JHMHEHHOHM, KBagpaTHYHOH, KyCOYHO-
JUHEHHOM u OpoOHo-nuHelHoW ¢yHkuni. HenpepbiBHblE U
nepuognueckue Qynkmmu. CpoiictBa ©  Tpaduku cHHYca,
KOCHHYCa, TaHT€HCa U KOTaHIeHca.

Ob6patHble ¢byHKINN u nx rpaduKy. Ob6patHbie
TPUTOHOMETPUUECKUE (DYyHKIHU.

Tema 3.2.
CreneHHbIe,
NMoKa3aTeJbHbIE,
Jorapupmudeckune
U TPUTOHOMETpPHY
eckre QPyHKIHH.
OopartHbie
TPHTOHOMETpHY
eckre QyHKUMHU

Coaeprxanue yueOHOT0o MaTepuaJa

Omnpenenenus QpyHKOMA, WX CBOMCTBA W TpagUKH.
[IpeoOpazoBanusa rpadukos. [lapannensHslii nepeHoc,
CUMMETPHSI OTHOCUTENIFHO OCeH KOOPAMHAT U CUMMETPHS
OTHOCHUTETIbHO Hayajla KOOPAMHAT, CUMMETPHUSI OTHOCHTEIBHO
OpsIMOR y = X,

PacTsHKEHHUE U CKATUE BJIOJIb OCEH KOOPAMHAT.

[pakTuyeckune 3aHATHS

[IpeobpazoBanus rpaduka (byHKUIUH. Tl'apmonnueckue
KoJIeOaHwmsI. IIpuxnangnsie 3a7a4H. ITokazarenbHbie,
JorapupMuIecKue, TPUTOHOMETPUUECKHE YpaBHEHUA u

HepaseHcmea.

CamocrosiTesqibHast padoTa 00y4aOImmuxcst
- [lonroroBka noknana Ha TeMy «Clo’KeHHE FTApMOHHYECKUX
KOJIeOaHUID
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Pa3znen 4.

Hauvana matemaTnuyeckoro anaausa. UarerpaJu u ero
NpUMeHeHne

Conep:xanue y4eOHOro MaTepuaia

1,2,3




Tema 4.1.
Hauana
MaTeMaTHYeCKOro
aHaJIH3a

ITocnenoBaTeIbHOCTH. CriocoObl 3aJ]aHUS U CBOMCTBA YHCIIOBBIX

MOCIE0BaTEILHOCTEH. Tlonamue 0 npeoeine
nociedosamenvrocmu. Cywecmeosanue npedenda MOHOMOHHOU
02paHuyeHHoU Nnocae008amenbHOCmu. CyMMupOBaHUE

rmocineoBaTeNbHOCTel. beckoreuHo yObIBaromas reoMeTpuiaecKas
MIPOTPECCHS U €€ CyMMa.

[pouszBoanas. Ilonsatne o mnpousBomHONW (GYHKUIMH, €€
reoMeTpUIeCKUi U (pu3muecKkuii CMbICT. YpaBHEHHE KacaTebHOM
Kk rpadpuky ¢yHKnmu. lIpowsBogHBIE CYMMBI, Pa3HOCTH,
MIPOU3BEICHMUS, YJacTHBIE. [IpousBoansle OCHOBHBIX
aneMeHTapHblX  ¢yHKuuii. llpumeHeHwe NPOM3BOIHOH K
WCCIEIOBaHNI0  (QYHKOMH W TIOCTPOEHHIO  TpaduKOB.
Ilpouseoonvie obpamuoil QyuKyuu U KOMAOUYUU GYHKYUU.
[Ipumepsl HCHONB30BaHUS MPOU3BOJHOW AN HAXOXKICHHS
HAWIYYIIETO PENIeHUs B

NpUKJIaJHBIX 3a1a4ax. Bropas nponsBoaHas, ee TeOMETPUIECKUN
u Qusndeckuid cMmbpici. HaxoxaeHue CKOpOCTH HJis Mpolecca,
3aJaHHOTO (OPMYIIOH U rpauKOM.

IIpakTHyeckue 3aHATHS

UucnoBas  IMOCIACAOBATEILHOCTh, CIOCOOBI  ee  3aJlaHus,
BBIYHCIICHHUS YJICHOB MTOCJICA0OBATEILHOCTH. TIpenen
rocieoBaTeIbHOCTH. beckoHewHo yObIBaromias reoMeTprdecKkas

nporpeccus. [Ipon3BoaHas: MEXaHUUECKUH U T'€OMETPUUECKUI

CMBICH MIPOU3BOJAHOM. VYpaBHeHue KacaTelnbLHOMN
UccnenoBanne ¢GyHKIHH C TTOMOIIBIO TTPOHU3BOTHOM.
Haxoxaenne HanOOIBIIET0,HAMMEHBIIEr0 3HAYCHUS U

IKCTPEMAaJbHBIX 3HAYCHUH (DYHKIUH.

Tema 4.2.
HMHTrerpan u ero
NpUMEHEeHne

Conep:xanue y4eGHOr0 MaTepuaia

IlepBooGpa3Hasn U HUHTerpal. IIpumenenue
OMpEIEICHHOTO WHTerpasia
JUTS
HaxO0XJEHUs IJI0IIAAN KPUBOJIUHEIHON
Tparnemuu. dopmyna
Hrrorona—/Jlettoruma. [Ipumepsr

IPUMCHEHWA UHTErpajia B (1)I/IBI/IKC U r€OMETPHUH.

IIpakTH4yeckue 3aHATHSA
Wnrerpan u  nepBooOpa3Has. Teopema
Herorona—JleitOHuma. IIpumenenue

HUHTCIrpalia K BBIYUCIICHUIO (1)I/ISI/I‘IGCKI/IX BCJIIMYMH U HHOHlaI[Cﬁ.

Pa3znen 5.

'YpaBHeHNS M HEpaBEeHCTBA

Conep:xaHue y4eOHOr0 MaTepuasia

1,2,3




Tema 5.1.
YpaBHeHus u
HEepPaBEeHCTBA

YpaBHeHMsT W CHCTeMBI ypaBHeHHWil. PanuoHanbHEIE,
HppalyOHaNbHbIE, I[OKAa3aTeJbHBIE W  TPUTOHOMETPHUUYECKHE
YpaBHEHUS U CUCTEMbI. PABHOCWIIBHOCTh ypPABHEHUM, HEPABEHCTB,
cucreM. OCHOBHBIE MNpPHEMBl HX pEUICHUS (pa3yioKeHHEe Ha
MHOXMWTENIM, BBEJCHHE HOBBIX HEHU3BECTHBIX, IIOJCTAHOBKA,
rpaduUeCcKUii METON).

HepaBeHCTBa. PaIII/IOHaJII)HBIe, HUppanOHAJIBHEIC, ITOKA3aTCIbHBIC
U mpucoHomempuyecKkue HCEPABCHCTBA. OcHOBHBIE MMPpUEMbI HUX

pereHusl.
Hcnonb3oBanue cBOiCTB M rpaguKoB (PYHKIUIA NPH pelIeHNH
ypaBHeHMiI W HepaBeHCTB. Meron mHTepBanoB. M3o0paxkeHnne
Ha KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUH u
HEPAaBEHCTB C IByMS IEPEMEHHBIMU U UX CHUCTEM.

Ilpukiaagnbie 3agauyn [IpuMeHeHne MaTeMaTHUECKUX METOJIOB
JUISL PEIICHUsI COJIEPXKATENBHBIX 3a/ad W3 Pa3UYHBIX oOJacTeit
HayKd U TPaKTHUKHU.

WHTepnperanus pe3ysbraTa, yueT peajlbHbIX OIrpaHHUEHHI.

IIpakTHYeckue 3aHATHSA
Kopuu ypaBHenuii. PaBHocunbHOCTS ypaBHeHMi. [IpeobpasoBanue
YpaBHEHUH.

Pa3znea 6.

Kom0OnHaTOpHKa, CTATHCTHKA U TEOPHUS
BEePOSATHOCTEI

Tema 6.1.
JJIeMeHTDI
KOMOHWHATOPHUKH

Coneprxanue yueOHOTo MaTepuaa

1,2,3

OcHOBHBIE TIOHATUS KOMOMHATOPWKU. 3aladd Ha TOJCYET 4YHcia
pa3MelieHni, TepecTaHOBOK, codeTaHui. Pemenue 3amay Ha
nepebop BapumanToB. Popmyna OuwnHoma Hreiorona. CBoiicTBa
OMHOMHUHANBHBIX KO3 duueHToB. TpeyroapHUK

ITackais.

IIpakTHYecKkue 3aHATHSA

Uctopust pa3BuTus KOMOMHATOPHKH, TEOPUH BEPOSTHOCTEH WU
CTaTUCTUKA M WX pOJb B PA3IUYHBIX cdepax UenoBeUecKOn
KOMOWHAaTOpUKH. Pemenue

JKu3HeaeaTrenbHoctd.  [IpaBuna

KOMOWHATOPHBIX 3aad4. Pasmenienus, COYETaHUSI u

nepectaHoBkd. buHoM HetoToHa wu TpeyronsHuk [lackans.

IIpuxnaaabie 3a1a4u.

Tema 6.2.
DJIeMeHTBHITEOPHH
BePOSITHOCTE

Conep:xaHue y4eOHOro MaTepuajia

CoObITHE, BEPOSTHOCTH COOBITHSA, CIOXKEHWE U yMHOXCHHE
BeposTHOCTEH.  [lomamue o  Hezasucumocmu  coObImuil.
Jluckpemnas cayuaiinas GeauyuHa, 3aKOH ee pacnpeoeneHus.
Yucnosvle xapakmepucmuku OUCKPEmMHOU CAYYAUHOU GeUYUHBL.

Tousimue o 3axone 6orbuiux uucer.

IIpakTH4yecKkue 3aHATHSA
Krnaccuueckoe onpeznencHue BEpOATHOCTH, CBOWCTBA
BEPOSITHOCTEH, TeopeMa OCyMMe BeposiTHOCTEH. Beruncnenue

BeposiTHocTel. [Ipukianneie 3aqaun.

Conep:xanue y4eOHOro MaTepuaia

1,2,3




Tema 6.3.
JJ1eMeHTBI
MaTeMaTHYECKOil
CTATUCTHKH

[IpencraBnenue JTAaHHBIX (TabmuIsI,

AarpaMMEbl, TpaduKn), ceHepaivHas
COBOKYNHOCMb, 8b1O0OPKA, CpeoHee apupmemuyeckoe, MeOUand.
Tlouamue o 3a0auax
Mamemamuyeckol cmamucmuxy. Peulenue npaxmuyeckux

3a0ay ¢ npumeHeruem




BEPOAMHOCMHbIX Memooos.

IIpakTu4eckue 3aHATUS
IIpencrasnenue 4uCcIOBBIX AaHHBIX. [IpHKIanHbIe
3aJa4H.

Paznen 7

["eomeTpust

Tema 7.1.
IIpsamble n
IUIOCKOCTH B

NMPOCTPAHCTBE

Conep:xanue y4eGHOro MaTepuasa

BzaumHoe  pacnonokeHume ~— OBYX ~— NpSAMBIX B
npoctpancTse. IlapainnenbHOCTh NPSIMON U IUIOCKOCTH.
INapanmnensHocTs MmockocTeil. [lepneHauKyIApHOCTH
NpsIMOM M MIOCKOCTH. [lepneHauKkynssp M HakIOHHas.
Yron Mexay NpsAMOMl U IJIOCKOCTBIO. J[ByrpaHHBIN yro.
Yros Mexay MI0CKOCTIMU. IlepneHIuKyIIpHOCTh ABYX
IUIOCKOCTEH. I'eomerpuyeckue npeoOpa3oBaHus
IIPOCTPAHCTBA: IapaJUIeTbHBIH IIEPEHOC, CUMMETpPUs
OTHOCUTEIBHO IUIOCKOCTH. INapannensHoe
MIPOEKTHPOBAHUE.

Inowaos opmozonanvuoti  npoexyuu. H3o0paxeHune
MPOCTPAHCTBEHHBIX QUTYD.

IIpakTH4eckue 3aHATHSA

IIpy3Haku B3aMMHOIO PAaCIOJIOKEHHS INPSAMBIX. YTOI
MeXIy NpAMBIMH. B3anMHOE pacrosiokeHue NpsSMBIX U
miockocted.  IlepneHaukyngp W HakJIOHHasg K
IJIOCKOCTH. YTOJd MEXAy MNpsSAMOH U IUIOCKOCTBIO.
TeopemMsl 0 B3aUMHOM pacloONOXKEHUH MpsIMOH U
IUIOCKOCTH. TeopeMa O Tpex MNepHeHIUKYJIsApax.
[TpuzHaku u CBOMCTBA napaieabHbIX u
MEePNEeHANKYJIAPHBIX IIIOCKOCTeH. PaccTosHue OT TOUKH
JI0 TIOCKOCTH, OT HPAMOH 1O IUIOCKOCTH, PacCTOSHHE
MEXOY IUIOCKOCTAMH, MEXAY CKPEIIMBAKOIIUMUCS
NpSIMBIMH, MEXIy TPOWU3BOJIBHBIMH  (QHTypaMu B
npocTtpaHcTBe. [lapannenbHoe NPOEKTHPOBAHHE U €ro
cBoiicTBa. Teopema o niowaou

Opm020H(1]le01:i npoeKyuu MHO20ycO/lbHUKA. Bzaumuoe

pacroyioKeHre NPOCTPAHCTBEHHBIX (UTYP.

Tema 7.2.
MHoOrorpaHHUKHU

Copaeprxanue yueOHOTo MaTepuaa

Bepumssl, peOpa,  TrpaHd  MHOTOIPaHHHKA.
IIpusma. IIpsimMasgs u waxnonnas npusma. lIpaBuibHas
npusMa. [lapamnenenunen.

Ky6. [lupamuna. [IpaBunbHas nupamuga. YceueHHas
nupamuga. Terpasap. CuMmeTpuus Kyoe, B
napajuresyienuiiesie, B mpu3Me u nupamuae. Cedenns Kyoa,
Mpu3Mbl U upamMuibl. [IpencTarieHre o MpaBUIIbHBIX
MHOTOTPaHHUKAaX (TeTpa’ape, KyOe,

OKTadJIpe, T0AEeKadIpe U UKOCAIpe).

HpaKanecmle 3aHATUSA

Pasmuunsnie BHUEI MHOTOTPaHHUKOB. Nx

MHOTI'OI'paHHUKOB. IInomans ITOBEPXHOCTH.

1,2,3




CamocrosiTeqibHast padoTa 00y4Yalouuxcs

- IloaroroBka qoknazna Ha TEMY
«ITpaBusnbHbIE U
MOJTyIpaBUIIbHBIE
MHOTOI'PaHHUKNY;

= HO,I[FOTOBK& JOKJIaJa Ha TEMY
«KoHHnyeckue ceueHus u ux NPUMCHCHUC B

TCXHHUKE».
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Tema 7.3. Tenra n
MOBEPXHOCTH
BpalleHust

Conep:xanue y4eOHOro MaTepuajia

Humuaap u koHyc. YcedeHHbI KoHYyC. OCHOBaHUeE,
BBICOTa, OOKOBAsI IIOBEPXHOCTH,

obpa3yromasi, pa3Beprka. OceBble CEYeHUS W CEUSHUS,
napamienbHele ocHoBaHM0.llap u cepa, ux ceveHus.

KacarenbHasi IIIOCKOCTB K cdepe.

IIpakTHyecKkue 3aHATHSA
Bunsl cummertpuii B mpoctpancTse. CUMMETpUS TET

Bpalll€Hus 1 MHOT'OTPAaHHUKOB.

Tema 7.4.
HN3mepenus B
reoMeTpun

Copaeprxanue yueOHOTo MaTepuaa

O0beM u ero wu3MmepeHue. MHrterpanbHas ¢dopmyiia
oobema. @Dopmynbl o0bema KyOa, HpPSIMOYTOJIBHOTO
napajuieNienunena, Npu3Mbl, UiaHHApa. Dopmyiisl
obbeMa mUpaMuabl ¥ KoHyca. DopMyrbl IUIOINAAN
MOBEPXHOCTEH IMIMHApPA U KoHyca. DopMmynbl 00beMa
mapa u miomagu cgepsl. [logobue ten. OTHoUIeHUS
momanein

MOBEPXHOCTEH 1 00HEMOB MOJJOOHBIX TEJ.

IIpakTH4yeckue 3aHATHA
Brrancinenue miomanei 1 00eMOB.

Tema 7.5.
Koopannats! n
BEKTOPbI

Conep:xanue y4eGHOro MaTepuasa

[IpsmoyronkHas (IeKapToBa) CUCTEMA
KOOpAWMHAT B TIpocTpaHcTse. Popmyra
PACCTOSIHUS MEXY ABYMsI TOUKAMU. Y paBHEHHMS
cthepsl, nrockocmu u npamou.Bekropsl. Moyb
BekTopa. PaBeHCTBO BekTOpOB. ClioKeHHE
BEKTOPOB.

‘YMHOXEHHe BEeKTOpa Ha uncio. Pasnoxenue
BEKTOpA I10 HAIIPaBJICHUSAM. YTOJIMEKIY ABYyMS
BekTopamu. [Ipoexmst BeKTopa Ha OCh.
Koopaunate! BekTopa.

CkansipHOe Npou3BeeHIE BEKTOPOB. Vcrionbp3oBaHNe
KOOPAMHAT U BEKTOPOB MPH
pelIeHNH MaTeMaTHIeCKIX M NPHUKJIAJHbIX 3a71a4.




IIpakTHyeckune 3aHATHUS 2
Bexkropsl. [elictBus ¢ BekTopamu. JlekaproBa cuctema
KOOpJMHAT B MMPOCTPAHCTBE. Y paBHEHNE OKPYKHOCTH,
ctepsl, TUIOCKOCTH. PaccTossHrEe MEXIy TOUKaMH.
JleHicTBUS ¢ BEKTOpaMu, 3aJIaHHBIMH KOOPJIMHATAMM.
CkansipHOE TIPOU3BEICHNE BEKTOPOB. BekTopHOE
ypaBHEHUE NMPSAMOH U IJI0cKocTU. Mcnonp3oBanue
BEKTOPOB IPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

KouncyasTanun

I[J'Iﬂ XapaKTCPUCTHUKHU YPOBHA OCBOCHUA yqeGHoro MaTepurajia UCIIOJIb3YIOTCA CJICAYIOIUC 0003HaYEHHUS:

N —

- O3HAKOMUTEJIBHBIN (y3HaBaHUE U3YYCHHBIX 00BEKTOB, CBOMCTB);
- pCHPOHYKTHBHBIﬁ (BI)IHOJ'IHGHI/IG ACATCIIBHOCTH 110 06pa3uy, HHCTPYKIMHU, MCTOANYCCKUM

PEKOMEHIAlUSIM HJIH TI0J] PyKOBOJICTBOM PETOaBaATENs);

- HpOI[yKTI/IBHI:II\/JI (H.HaHI/IpOBaHI/Ie H CaMOCTOSATCIIBHOC BBIITIOJIHCHUEC ACATCIBHOCTHU, PCIICHUC

POOJIEMHBIX, CUTYallMOHHBIX 33/1aHUH).

2.3 XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM AeATeJbHOCTH 00y4al0uxcst

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTYAEHTOB
o0ydeHus (Ha ypoBHe y4eOHBIX el CTBHI)
O3HakOMJIEHHME C pOJbI0 MaTEMaTHUKM B HayKe, TEXHHMKE, OSKOHOMUKE,
BBenenue UH(POPMALMOHHBIX TEXHOJIOTHAX U MPAKTUUYECKON AesaTenbHOCTH. O3HaKOMIICHHE

C OCJIIMH W 3ada4aMW HU3YUYCHHA MATCMATHUKU IIpU
ocoennu npodeccuii CITO u cnenmansHocTei CI1O0.

1. AJITEBPA

Pa3Burne nonsiTusio
qucJae

BremonHenne apudMeTHdeckux IeMCTBUN HaJ YHCIAMH, COYeTass YCTHBIE WU
NUCbMEHHbIe mpueMbl. HaxokneHue npuOIMKEHHBIX 3HAYEHUH BEJIWYMH U
MOTPEITHOCTE BBIYUCICHUM (aOCOMIOTHOM M OTHOCHUTENBHOHN); CpaBHEHHE
YHUCIOBBIX BbIpaxeHUH. HaxoxneHwe ommbOOK B mpeoOpa3oBaHUAX U
BBIUHCIIEHUSX (OTHOCUTCS KO BCEM

MyHKTaM IIPOTPaMMBI).




KopHn, crenenn,
Jorapugmsl

O3HakOMJICHUE C TIOHATHEM KOpHSA 7n-W CTENEHW, CBOMCTBAMU pPaJUKaJIOB M
npaBUjaMU CpaBHEHUsS KopHel. DOpMyIuUpOBAHHE OINPENCICHUS KOPHS |
CBOWCTB KOpHEW. BpiunciieHMe M CpaBHEHHE KOPHEH, BBIITOJTHEHUE MPUKUIKH
3HaueHus: KopHsa. [IpeoOpa3oBaHMe 4YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHIA,
CoJlepKallX paJuKaibl. BelmomHEeHNE pacueToB MO (QopMmyliaM, COJEPKaLUM
paaMKaNbl, OCYLIECTBIISASI HEOOXOJUMBbIC TOJCTAHOBKH U MPEOOPa30OBAHMSL.
OnpeneneHre PaBHOCUIBHOCTH  BBIPAKEHUH C  pagukaiamu. Perienue
UppPALMOHATBHBIX ypaBHEHUU. (O3HAKOMJIIEHHME C TOHATHEM CTENEeHH C
JICMCTBUTENIbHBIM TOKa3aTesieM. HaxokJeHne 3HauyeHHMil CTENeHM, HCIONb3Ys
pu HEOOXOIMMOCTH HWHCTPYMEHTAJIBHBIE CpPEJCTBA. 3aNMUCBhIBAHUE KOPHS n-i
CTENEHW B BHUJE CTENEHM C JAPOOHBIM TOKa3zaTreJeM H  Hao0OpOT.
DopmyIMpOBaHUE CBOMCTB CTEIEHEW. BbIuncieHne CTeneHeil ¢ pauuoOHAIbHBIM
MIOKa3aTeJIeM, BBINIOJHEHNE NPUKUAKN 3HAYEHUS CTEIIEHU, CDABHEHUE CTEIEHEH.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKCHHH, COACPKAIIUX CTCTICHH,
MPUMEHSIL CBOMCTBa. PellleHWe mMoka3aTelbHbIX ypaBHEHUU. O3HAKOMIIEHHE C
NPUMEHEHUEM KOPHEM M CTerneHed NpH BBIUUCICHUU CPEAHUX, JCICHUHU
OTpEe3Ka B «30JI0TOM CEYEHUMN).

Pemenne npukinagHbIX 3a/1a4 HA CJI0KHbBIE IPOLEHTHI.

IIpeoGpa3oBanue
ajiredpanvecKux
BbIpaKEeHHU I

Brinonnenue npeoOpa3zoBaHuil BeIpa)XKeHUH, IpUMEHEHUE (GOPMYJI,CBA3aHHBIX CO
CBOMCTBaMH cTereHel u sorapudmon. Onpenenenue

00J1acTH OMYyCTUMBIX 3Ha4eHUH JorapupmMuueckoro BblpaxkeHUs.Perenne
J0rapupMHUECKUX YPaBHECHHH.

YTJIOB TIOBOPOTA M OCTPBIX YTJIOB MPSMOYTOJBHOTO TPEYTOJbHHUKA U
00BSICHEHUE UX B3aUMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHUUYECK
e TOXKIAeCTBa

[Ipumenenue OCHOBHBIX TPUTOHOMETPUUECKHUX TOXJIECTB
BBIYUCIICHUS] 3HAYEHUI TPUTOHOMETPUYECKUX (PYHKIMHA 110 OJTHOU U3
HUX.

JJIA

N3ydenne OCHOBHBIX ()OPMYJ TPUTOHOMETPHUU: (POPMYJIIBI CIOXKEHUS, yIBOCHNUS,

IIpeodpa3oBanus npeoOpa3oBaHusl CYMMbl TPUTOHOMETPUYECKHX (QYHKIUI B MPOU3BEACHUE U
npocTeimux NpPOU3BEIEHUA B CYMMY M [PUMEHEHHE TMpPU BBIYUCICHUU 3HAYCHUSA
TPUTOHOMETPUYECKHUX |TPUTOHOMETPUYECKOTO BBIpAXEHUS M ympolueHus ero. (O3HaKOMIIEHHE CO
BbIPa:KeH Ui CBOMCTBAMM CUMMETPUHU TOUYEK
HAa E€IUHUYHOM OKPYXHOCTH U TMpPUMEHEHHe UuX Jis BbBoAa GopMyl
MPUBEICHUS.
Pemenne mo ¢opmynaM W TPUTOHOMETPUYECKOMY KPYTy TPOCTEHIINX
IIpocreiimmne TPUTOHOMETPUUECKUX ypaBHeHUH. [IpuMeHeHue OOIMMX METOMOB peIlIeHUs
TPUTOHOMEeTPHYeCKHEe |ypaBHCHMUI (IpUBEACHUE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3IOKECHHs Ha
YPaBHEHUS U MHOKUTEJH, 3aMEHbl TEPEMEHHOW) TpU pEeUIeHHH TPUTOHOMETPHUECKHUX
HEpPaBeHCTBA YPaBHCHUH.

YMeHHe OoTMedaTb Ha Kpyre peleHus IPOCTEHUINNX TPUTOHOMETPUYECKUX
HEPABEHCTB.




ApKcunyc,
APKKOCHHYC,
APKTAHI€HC YMCiIa

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPHUTOHOMETPHYECKUX  (DYHKITHIA.
N3yuenue ompeneneHuit apkcuHyca, AapKKOCHHYCa, apKTaHTeHCa 4HCIa,
dbopMyIupoBaHUE UX, H300paKEHNE HA

€UHUYHOU OKPYKHOCTHU, IIPUMEHEHHUE IPU PEILECHUH YPABHEHUN.

. ®YHKIIUA, UX CBOMCTBA U TPA®UKHA

®yukuuu. [lousiTueo

O3HakoOMJIEHHE C TIOHATHEM IMEPEMEHHOH, MPUMEpPaMU 3aBHUCHMOCTEH MEXKIY
nepeMeHHbIMH.  O3HaKoMJieHME C  TOHATHEM Trpaduka, ONpeaeicHHe
NPUHAIISKHOCTH TOYkM Tpaduky ¢yHkuuu. Omnpenenernue 1o  QGopmye

HeNpepbIBHOCTH npocTeiiiiel 3aBUCUMOCTH, BHAa ee rpaduka. Beipaxkenue no gopmyne omaHOI
pynxuun nepeMeHHoi depesapyrue. O3HaAKOMIICHHE C ONpeeieHHeM (DYHKIUH,
dbopmynupoBanue ero. Haxoxaenue odmactu onpeneneHrs U 00JacTu 3HAUCHUM
GYyHKIIH.
CBoiicTBa O3zHakoMJIeHHE C TpUMepaMu (YHKIIMOHATBHBIX 3aBUCUMOCTEH B peaTbHBIX
pynknuu. npoueccax M3 CMEXHBIX JUCHMIUIMH. O3HaKOMJIEHHE C JOKa3aTelbHBIMU
I'padguyeckas paccyXJIeHUSIMU HEKOTOPBIX CBOWCTB JIMHEMHOM W KBajpaTU4YHOM (QyHKLUH,
HHTepnpeTanus. MIPOBEICHUE UCCIICIOBAHMS JTMHEHHOM, KyCOUHO-JIMHEMHON, TPOOHO-IIMHEMHON U
Ipumepsnl KBapaTHuHOW (yHKUMH, mocTpoeHue ux rpadukoB. [locTpoeHne u uTeHue
(GyHKIHOHAIBHBIX |TpadukoB ¢yHkumii. MccnenoBanne ¢ynkumu. CocraBieHHEe BHIOB (QYHKIUH
3aBHCHMOCTEH B 0 JAaHHOMY YCIIOBHIO, PpEIICHHE 3aJad Ha >SKCTpeMyM. BeinonHeHue
peajbHbIX npeoOpazoBaHuii rpaduka QyHKITUH.
npoueccax UsABJCHUSIX
Oo0paTHble W3ydyenne  moHATHA  OOpaTHOM  (yHKUMH,  ONpeIeeHue BUA W
(pyHknmun noctpoeHue rpaduka odpaTHO (yHKIMH, HAXOXKICHHE ee 00JIacTu

ompeneneHuss U oonactu 3HaueHud. [I[puMeHeHne cBOMCTB (pyHKITUATIPH
UCCJICI0BAHUY YPAaBHEHUM U PEILICHUM 3a]a4 Ha DKCTPEMYM.

O3HaKOMIJICHHE C ITOHATHEM CIIOKHOMH q)YHKI_II/II/I




CreneHHble,
MoKa3aTeJbHbIe,
JIorapu(pMu4ecKueu
TPUTOHOMETPHYECKHUE
(pynxnun.
OoOpaTHbIe
TPUTOHOMETPHYECKHe
byHkun

Brruucnenne 3HaueHMid GyHKIMA TI0 3HaYeHWIO apryMeHTta. OmnpenencHue
NOJIOKEHHUSI TOYKU Ha Tpaduke 1Mo ee KOOpaAuHaTaM U HaoO00opoT. Mcnons3oBanue
CBOMCTB (DYHKIIMHA JUIsi CpaBHEHUS 3HAYCHHWH CTEMEHEHd U Jiorapu@mos.
[Toctpoenue rpamkoB CTENEHHBIX U Jiorapudmuyeckux ¢GyHKuuid. Pemenue
NIOKA3aTeIbHBIX M JIOrapu(MHUUECKUX YPABHEHUIN U HEPABEHCTB 110 M3BECTHBIM
anroputMaM. O3HaKOMJIEHHME C TOHATHEM HENPEPHIBHOM NEPUOANYECKON
¢yHkunu, (OpMYyIMpPOBAaHHE CBOMCTB CHHyCa M KOCHHYCA, IMOCTPOEHHE HX
rpa¢ukoB. O3HaKOMJIEHUE C TOHATUEMTAPMOHHUECKUX KOJIEOaHUI U pUMEpaMHu
TFapMOHUYECKHUX KOJEOaHWM [UId ONUCaHMs IPOLECCOB B (U3UKE M JPYTux
obmactsax 3HaHMA. O3HAKOMJIGHHE C TOHSITHEM pa3pbIBHOW IMEPHOAMYECKON
(GyHKIMH, GOPMYIHPOBAHUE CBONCTB TAHT€HCAa M KOTAHI€HCA, MOCTPOCHUE HX
rpa¢pukoB. IlpuMeHeHue CBONCTB (YHKIMA A7 CpaBHEHUS 3HAUCHHM
TPUTOHOMETPUYECKUX (DYHKILUH, PpEILIeHUs TPUTOHOMETPUYECKUX YPABHEHUIL.
[Moctpoenne rpadukoB  OOpaTHBIX TPUTOHOMETPUYECKUX  (PyHKIUH u
onpeneneHue Mo rpapukaM HMX CBOWCTB. BrimonHeHue mpeoOpa3oBaHus
rpauKoB.

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A. UHTETPAJI X1 EI'O

INPUMEHEHHUE

ITociiegoBaTe IbHOCTH

O3HakoMJIeHHE C TOHSATHEM YHCIOBOH IOCIE0BaTENbHOCTH, Croco0aMu ee
3a/laHus, BBIYMCICHUSAMU €€ wieHOB. (O3HAaKOMJIEHHE C TOHSATHUEM Ipezena
nocienoBaTenbHOCTH. O3HAKOMIIEHHE C BBIYHUCICHHEM CYMMbl OECKOHEYHOIO
YUCJIOBOTO psiia Ha TPUMEPE BBIYUCICHUS CYMMBbI OECKOHEYHO YOBIBArOIICH
reoMEeTpUYECcKOi mporpeccuu. Pemenue 3a1au Ha IpuMeHeHne GopMyJIbl CyMMbI
0ECKOHEUHO yObIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

IIpousBoaHas u ee
NpUMeHeHue

O3HakoMJICHHE C TOHSATHEM Mpou3BOAHON. M3yueHue m ¢dopmynupoBaHUE €€
MEXAHUYECKOT0 U T€OMETPUYECKOTO CMBICIIA, U3YUEHHE AJITOPUTMa BBIYMCICHUS
IIPOM3BOJHONW HA NpPHUMEpPE BBIYMCIEHUS MIHOBEHHOH CKOpPOCTH U YTJIOBOTO
ko3 duuuenta kacarenpHoi. CocTaBieHHE ypaBHEHHs KacaTeJlbHOW B 0O0IIeM
Buze. YcBoeHue mpaBwil auddepeHnnpoBaHus, TaOIUIBI MPOU3BOIHBIX
JJIEMEHTapHbIX (QyHKUUH, npuMeHeHue ans auddepeHuupoBaHus (QyHKLUH,
COCTAaBJICHUSl yPAaBHEHUs KacaTelnbHOW. I3ydyeHue TeopeMm O CBA3M CBOMCTB
¢yHKIMH M Tpou3BogHOH, (opmynupoBka ux. [IpoBeaeHune ¢ mOMOIIBIO
NPOM3BOIHOW HCCIENOBaHUS (DYHKIUH, 3aJaHHOW (QOpMyInoil. YcraHOBICHHE
CBSI3M CBOWMCTB (YHKIMHM W TPOM3BOAHOM Mo ux rpapukam. IlpumeHenue
IIPOM3BOJHON JJIsl peIIeHU 33a4 Ha HaX0XACHUE HauOOJIbIIEr0, HAUMEHbIIETO
3HAUEHUS U Ha HAXO0XJICHNE IKCTPEMyMa.




IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM HMHTETpajia M MepBooOpasHoi. M3ydeHue mpaBuia
BBIYUCIICHUSI TIepBOOOpa3Hoil M Teopembl HpioTona — JleiiOnuma. Pemenue
3a/1ay Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCICHHE IEPBOOOPA3HOM
JUIsE TaHHOW (QyHKIUHW. PemieHue 3amad Ha TPUMEHEHHWE WHTETrpana s
BBIYMCIICHUS

($u3NYECKUX BETMYMH U IUIOIIAACH.

5. YPABHEHUS 1 HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPaBHEHHIA.
HepaBencrBa u
CHCTEeMbI
HEPaBEHCTB C ABYMS
nepeMeHHbIMU

O3HakoMJIeHHE C TMPOCTEHIIMMHM CBEIEHUSIMH O KOPHAX anreOpanyeckux
YPaBHEHUH, IOHATUSMH HCCICIOBAaHUS YPAaBHEHMM M CUCTEM YpPABHEHUM.
N3y4yeHne TeOpur paBHOCHIBHOCTH YpaBHEHUH U ee npuMeHeHus. [loBropenune
3alUCH  PEUICHWs CTaHNAPTHBIX YpaBHEHHWH, NPUEMOB IPEoOpa3OBaHHA
YpPaBHEHHMH s CBEIEHUA K CTaHJApTHOMY YypaBHEHHIO. PemieHue
palMOHAIBHBIX, MUPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W TPUTOHOMETPUYECKHUX
ypaBHeHUI M cucteMm. Mcmonp3oBaHue CBOWCTB M rpadukoB (QyHKUHUNA AJs
pemieHuss ypaBHeHud. [IOBTOpeHHME OCHOBHBIX NPUEMOB pEUICHUS CHUCTEM.
Pemienne ypaBHeHMII C IPUMEHEHMEM BCEX IIPUEMOB (pa3loXKeHUs Ha
MHOXHTEJIH, BBEIEHHUS HOBBIX HEHU3BECTHBIX, IIOJCTAHOBKH, TIpaduuecKoro
MeToza). Pemenue cucreM ypaBHEHUH C NMPUMEHEHHEM DPA3JIMYHBIX CIIOCOOOB.
O3HakomJieHHE C OOIIMMHU BONPOCAMHU PEIICHUS HEPABEHCTB M HCIOJIb30BAHUE
CBOMCTB M TpaukoB GyHKIUHA TIPH PEIICHUH HEPABEHCTB. PerieHne HepaBeHCTB
U CHUCTEeM HEPaBEHCTB C NPUMEHEHHEM pa3iIu4yHbIX crocoOoB. Ilpumenenue
MaTEMaTUYECKUX METOAOB Ul PEIICHUS COACPKATEIbHBIX 3a7a4 U3 Pa3INYHBIX
oOmacTel Hayku W TpakTHKH. WHTepmpeTHpoBaHUE pe3yIbTaTOB C yUeTOM
pEAbHBIX OTPAaHUYECHUH.

6. 2JIEMEHTBHI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEM U

CTATUCTUKH

OcHOBHBIC NOHATHSA
KOMOUHATOPUKH

N3yuenne nmpaBuia KOMOMHATOPUKM M TNPUMEHEHHE I@pU  PELICHUU
KOMOWHATOPHBIX 3a7ad. PemeHre KOMOMHATOPHBIX 3a/1a4 METOJOM Iepedopa u
IO TMpaBWiIy YyMHOXEHUsA. O3HaKOMJICHME C MOHATUSAMH KOMOMHATOPUKU:
pa3sMEIIeHUsIMHA, COYETAHHWSIMHU, MEPEeCTAaHOBKaMU W (opMmynamMu s UX
BbluucieHUss. OObsACHEHME U TNpUMeHeHHe (opMys A BBIYHUCICHUSA
pa3MeLIeHHH, IepeCTaHOBOK U COYETaHUM MpU peleHnu 3aaa4d. O3HakoMIIEHHE ©
6unomoMm HrrotoHa utpeyronsHukom Ilackans. PemieHue mpakThHueckux 3ajgad
C MCMOJIb30BAaHUEM MOHATHH U IPaBUIl KOMOWHATOPUKH.

JJIeMeHTbI TeOPUU

N3ydeHne KIacCMYECKOro OIpEAeNICHHs] BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,
TEOpEMbl O CyMMe BepoATHOCTe. PaccMoTpeHne npumMepoB BBIYMCICHUS

BEpPOATHOCTE BEPOSTHOCTEH. PemieHne 3ajau Ha BHIYMCIEHUE BEPOSTHOCTEH COOBITHIA.
IIpencraBaenue O3HaKoOMIJIEHHE C MpeAcTaBICHUEM YHCIIOBBIX JDAHHBIX U HX
JAHHBIX (TA0JMMIBI, |XapaKTepUCTUKaMU. PemieHue MpakTUYeCKWX 3a7ad Ha 00pabOTKYy YMCIIOBBIX
AMATPAMMBI, JTAHHBIX, BEIYMCIIEHUE UX XapaKTEPUCTHUK.

rpaduxn)




7. TEOMETPUA

IIpsimble u
IUVIOCKOCTH B
MPOCTPAHCTBE

@opMyIMpOBKa M  NPHUBEACHUE  JI0KA3aTEIbCTB  IPU3HAKOB  B3aMMHOTO
pacroJIoKeHus MPSAMBIX U IJI0CKocTel. Pacnio3HaBaHMeE Ha YepTexKax U MOJEIIX
pPa3IMYHBIX CIIy4aeB B3aWMHOIO pACIOJOKEHHUS NPSIMBIX UM IUIOCKOCTEW,
apryMEHTHpOBaHUE CBOUX cyxacHud. DopmyiHMpoBaHUE  OIpPEIEICHUMN,
IPU3HAKOB M CBOMCTB NApAUICNbHBIX W NEPHEHAMKYJSAPHBIX IJIOCKOCTEH,
JBYTPAHHBIX W JIMHEWHBIX YTJIOB. BBINONIHEHHE NOCTPOEHUSI YIJIOB MEXIY
OPSMBIMH, IPSIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSMH [0 ONUCAaHUIO U
pacno3HaBaHMEe UX Ha Mojensax. IIpuMeHeHuMe NpPU3HAKOB U CBOWCTB
pacmosiokeHusl NpSAMbBIX U IUIOCKOCTEeH MpH perieHuu 3anad. M3oOpaxeHue Ha
PUCYHKAaX M KOHCTPYUPOBAHHE HAa MOJENSAX MEPIEHIUKYISPOB U HAKIOHHBIX K
IUIOCKOCTH, MPSMBIX, HapaJUIeNbHBIX IJIOCKOCTEH, YIJIOB MEXAYy NpAMOA M
IUIOCKOCTBIO M OOOCHOBaHME MOCTpoeHMs. PerneHue 3agay Ha BBIYHCICHHE
F€OMETPUUYECKUX BeJIMYMH. ONMUCHIBAHUE PACCTOSIHUS OT TOYKH J10 IJIOCKOCTH, OT
OpsIMOM 10 IUIOCKOCTH, MEXKIY IUIOCKOCTSAMH, MEXAY CKPELIUBAIOLIMMUCS
OpsIMBIMH, ~ MEXJAY  HPOU3BOJIBHBIMU  (urypaMu B  IPOCTPAHCTBE.
@opMyIUpOBaHUE U JOKa3blBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpPEM
CYILIECTBOBaHMsI, CBOIcTBa). M300pakeHneHa yepTexkax U MOJEISIX PACCTOSHUS
U 000CHOBaHHWE CBOMX CyXIeHHMH. OmnpeneneHue U BBIYHCICHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenne ¢GopmMyn U TeopeM IUIAHUMETPUU [UIsl PELICHUS
3ama4. O3HaKOMIJIEHHE C MOHATHEM IMapajlIeIbHOIO IPOEKTHUPOBAHUS U €r0
cBoiicTBaMu. DOPMYIMPOBAHKE TEOPEMBI O TUIOMIAN OPTOTOHATIBLHOW MPOECKIIMHU
MHOTrOyroinpHuKa. [IpuMeHeHue Teopuu i OOOCHOBaHHMS IOCTPOSHUH U
BBIYMCIICHU.  ApPryMEHTUpPOBaHHWE  CBOMX  CYXKIEGHHMM O  B3aMMHOM
PacIoIoKEHUH MTPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKH

Onucanne W XapakTepUCTHKA  pa3IMYHbIX  BHUJOB  MHOI'OI'PAaHHUKOB,
NEepeYUCICHUe HX 3IIEMEHTOB U CBOMCTB. M300pakeHHMEe MHOTOTPaHHUKOB U
BBIMIOJITHEHUE TIOCTPOCHUS] Ha H300paKEHUSAX M MOJENSIX MHOTOIPaHHUKOB.
Bbluniciienne  JIMHEHHBIX  DJIEMEHTOB M YINIOB B IIPOCTPAaHCTBEHHBIX
KOH(QUrypalusx, apryMEHTHPOBAaHUE CBOMX CYXACHHUHA. XapaKTepUCTUKA U
U300paKeHHe CEYEeHHUs, Pa3BEPTKU MHOTOIPAaHHHMKOB, BBIUYMCIIEHHE IUIOMIAAEH
nosepxHoctel. [locTpoenne mpocteinx cedeHuit KyOa, MpHU3MBbl, MUPAMUIBL.
[Ipumenenue (akToB M cBeleHUH W3 MiIaHUMeTpud. O3HAKOMIIEHHE C BUAAMHU
CUMMETPUN B MPOCTpPAHCTBE, (HOPMYJIMPOBAHUE OIPENEICHUM U CBOMCTB.
XapakTepuCcTUKa CUMMETPUM  Tel  BpalleHWsT M MHOTOTPAHHUKOB.
[IpuMeHeHne CBOWCTB CHUMMETpPUU

npu pemieHuu 3anad. Vcnonb3oBaHue NMPUOOPETEHHBIX 3HAHUN JUIS

HCCJICAOBaHUA U MOACIIUPOBAHUA HCCIIOKHBIX 3a1a4v. I/I306pa)KeHI/ICOCHOBHI>IX
MHOT'OI'PpaHHUKOB W BBIIIOJIHCHHUEC PHUCYHKOB I10 YCJIOBHAM

3a7ad.




Teman
MOBEPXHOCTH
BpallleHusl

O3HakoMJIEHHE C BUAAMU TeJ BpallleHus, (GOpMyIHpOBaHHE UX OMPEICIICHUN U
cBOMCTB. @OPMYIMPOBAHNE TEOPEM O CEUCHUHU IIapa MIOCKOCTHIO U MIIOCKOCTH,
KacaTelnbHOM K cdepe. XapakTepucTHKa W HM300pa’keHUE Tel BpallleHUs, UX
pa3BepTKku, ceyeHus. PelieHue 3agad Ha TMOCTPOCHHE CEUYCHHH, BBIUHUCICHUE
JIUIMH,  pacCTOsSIHUM,  yrioB, Iomiaged. IIpoBegeHune — qoKa3aTelbHBIX
pacCyKJI€HU Mpu pelIeHuH 3aaad. lIpuMeHeHue CBONCTB CUMMETPUHM IpHU
pelieHnn3anay Ha Teja BpalleHus, KomMOuHammo Ten. M3o0paxenue

OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJJHCHHUEC PUCYHKA 110 YCJIOBUIO 3aJa4H.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C MOHATHAMM IUIOIAIM M 00beMa, akCHOMaMH M CBOMCTBaMH.
Pemenne 3aady Ha BBIYMCIEHHE IUIOMIAJAEH TUIOCKUX QUTYpP C TpPUMEHEHHEM
COOTBETCTBYIOIMX (GopMyT M (HaKTOB W3 IUIaHUMETpuu. V3ydyeHue Teopem o
BBIUHCIICHHUH 00bEMOB MPOCTPAHCTBEHHBIX TENl, pEIICHHE 33a]a4 Ha MPUMEHEHUE
¢dopmy BerauciIeHus: 00beMoB. M3yuenne Gopmys st BBIYHCICHHUS TUTOMIAACH
MOBEPXHOCTE MHOTOIPAHHHMKOB M Tell BpamieHus. O3HaKOMJIEHHE C METOJ0M
BBIYMCIICHHS] IUIOIAAU ITOBEPXHOCTHU

chepnl. PemieHne 3amau Ha  BBIYUMCICHHE  IUIOIIAJEH  MOBEPXHOCTH

IIPOCTPAHCTBEHHBIX TEII.

Koopaunats! u
BEKTOPBI

O3HakoMJIEHME C TIOHSATHEM BekTopa. M3ydyeHue [eKapTOBOM CHUCTEMBI
KOOpPJIMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM KOOpJMHATAM TOUYEK U
IJIOCKOCTEM, HaXOXKICHUE KOOpAMHAT ToYek. HaxoxkIeHwe ypaBHEHHI
OKPYXHOCTH, cepbl, TUIOCKOCTH. BBIYMCIIEHHE pPAaCCTOSIHHI MEXAY TOYKAMHU.
N3yueHrne CBONCTB BEKTOPHBIX BEJIMYMH, NPABWI Pa3J0KEHHS BEKTOPOB B
TPEXMEPHOM TMPOCTPAHCTBE, MPABWI HAXOXKACHHUS KOOPJIMHAT BEKTOpa B
IIPOCTPAHCTBE, IMPABWJ JEHCTBUM C BEKTOpPaMH, 3aJ@aHHBIMU KOOPJMHATAMM.
IIpuMeHeHne Teopun IIpU PELICHUH 3a1a4 Ha IEUCTBUs ¢ BeKTopaMu. M3ydenue
CKAJIIPHOTO TIPOM3BEICHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS TMPSAMON W
mwiockocTh. I [pumMeHenne Teopun Npu peleHry 3a1a4d Ha ICUCTBUS C BEKTOPaMH,
KOOPJIMHATHBIA METOI, MPUMEHEHHE BEKTOPOB ISl BHIYUCIICHUS BEJIMUUH YTJIOB
u paccrossHuid. O3HaKOMIIEHHE C JT0Ka3aTelIbCTBaMU

TCOpPEM CTCPCOMETPUN O B3aMMHOM PACIHOJOXKCHUH TPAMBIX U TIOCKOCTEM C
HCIIOJIb30BAHUCM BCKTOPOB.




3. YcaoBus peanusanuu padoueil nporpaMMbl IHCHUTIIHHBI
3.1. MarepuajbHO-TeXHHYECKOe o0ecniedeHue

[Ipu peanuzamuu 00pa3zoBaTeIbHONH NpPOrpaMMbl MO HampasieHuto noarotoBku 09.02.07
WNudopmannoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE UCTIOJNB3YIOTCS  CIEAYIOIUE KOMIIOHEHTBI
MaTepHATbHO-TEXHIUUECKOW 0a3bl ISl M3YUCHUS UCITUTUTHHBI.

VYyeOnass ayauropust 5 Ha 30 mocaJOYHBIX MECT JUJIsl MPOBEJIEHUS Y4EOHBIX 3aHATHI Bcex
BUJOB (B T.4. NPAKTUUYECKONH TMOATOTOBKH OOYYaroIIMUXCs), TPYMNIOBBIX M HWHAUBUAYaIbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOU aTTecTaluu Mo ajapecy yi. [IpsHumHukoBa
n.14 ctp. 6 yueOnbiii kopnyc 21. IlepcoHanbHBII KOMIBIOTEP C BBIXOJIOM B MHTEPHET, dKpaH IJIs
MPOEKTOpa, JOCKAa MapKepHas, MPOEKTOp, 2 KOJIOHKH, Y4YEOHBIE CTOJIbI, YYEHUYECKUE CTYJIbS,
KJIaBUATypa, KOMIbIOTEPHAs MBIIIIb, HATJISIAHBIE TOCOOUS, TIaKaThI

[Tomemienue a1t cCaMOCTOATENLHONW pabOThI 00YyYaIOIIUXCs, ayJUTOpUs 6, C BBIXOJIOM B CETh
«MHTEpHET» U IOCTYNOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTENbHYIO CPEy YHHUBEpCHTETA
o anpecy yi. [psaumankoBa a.14 ctp. 6 yaeOHbIi kopmyc 21, cnenuanu3upoBaHHas MeOeIb: CTOJIBI
ydeHudeckue — 6 mr., ctynbs — 12. TexHndyeckne cpeacTBa oOy4eHus: U Matepuaibl: [lepcoHanbHbIe
KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET — 6 IIT.

[Tomemenne ayis caMOCTOSITENBHOM paboThl oOywaromuxcsi — lleHTpanbHas Hay4Has
oubnmnorexka umenn H.M. XKenesnoBa mo agpecy JluctBeHHuuHas amnesi, 2, kopo. 1, — 4uTambHbIe-
KOMIIbIOTEpHBIE 3aJ1bl (Ha 50 MOCalouHbIX MECT) C BBIXOJIOM B UHTEPHET.

Ilepeuens ne 00x00uMbIX KOMNIAEKMOG TUUEH3ZUOHHO20 RPOZPAMMHO20 00ecneyeHusl.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft Office
PowerPoint, Microsoft Access 2007),0Onepanuronnas cucremMa Microsoft Windows 10, ZIP, Google
Chrome, Adobe Reader, Skype, Microsoft Office 365, AntuBupyc Kacnepckuid.

3.2. YyeOHasi JuTepaTypa M Ppecypcbl HH(POPMaNMOHHO-00pPa30BaTEJbHON Cpeabl
YHUBEPCUTETA, BKIKYas NepeyeHb Y4eOHO-MeTOAMYecKOoro odecrnevyeHus 1Jsi CaMoCTOATeIbHOI
pa6oThI 00y4AIOIIUXCS N0 AUCIHUIIIHHE

OcHoBHas JIuTepaTypa:

1. Maremaruka. [IpakTukym: y4yeOHoe mocoOume Ui  CpeaHero HpogecCHOHAIHLHOTO
obpazoBanusi / O. B. TatapaukoB [u ap.]; monm obmed pemakmueit O. B. TatapaukoBa. —

Mocksa: UsmarensctBo IOpaiit, 2021. — 285 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-03146-1. — Texct: snexTponHslii / OOpa3oBatenbHas 1uiatdopma FOpaiit
[caiiT].

2. Maremaruka: yueOHUK Ui cpeqHero npogeccruoHansHoro oopasosanus / O. B. Tatapuukos [u
ap.]; mox obmert penakuueit O. B. TarapuukoBa. — Mocksa: U3narensctBo HOpaiit, 2021. —
450 c.— (ITpodeccuonanmpHoe oOpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:
anekTpoHHbIH // Obpa3oBatenbHas miardopma FOpaiit [caiit].

JlomoJTHUTEeIbHAS JIUTEPaTypAa:

1. I[Hwumaues, B. C. Maremaruka: y4eOHUK W TPAKTUKYM I CPEIHETO MpOQeCCHOHATBHOTO
obpazoBanms / B. C. lllumaueB; mon penakmuein A. H. TuxonoBa. — 8-e¢ wu3m., mepepab. u
non. — MockBa: M3marensctBo  [Opaiir, 2021.— 447 c.— (IIpodeccuonansHoe
obOpazoBanmne). — ISBN 978-5-534-13405-6. — Texkct: anmekTponHblii // OOpa3zoBarenbHas
miargopma FOpaiit [caiit].



Y4eOHO-MeToANYEeCKHEe MATEPHAJIbI:

l.Metonuyeckue yka3zaHus K MPAKTUYECKUM/Ta00paTOpHbIM paboTaM (DIeKTpOHHBIN
pecypc)/ Koposun F0.1., T'opoxos I.B., — MockBa: PTAY-MCXA, 2021 — 35C —«PI'AY-MCXA»

Humepnem — pecypcol

OnekrpoHHo-0nbnnoreunas cucrema PICAY-MCXA um. K. A. Tumupsszesa (nanee 9bC) cailt
www.library.timacad.ru

Hayunast snekrponnas oubnmoreka «KubepJlennnkay - https://cyberleninka.ru/

CereBas 2JIeKTpOHHAs OMOIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHOM IUCIIUILINHBI



KoHTpois M oleHKa pe3yJbTaTOB OCBOEHUS Y4YEOHOro MpeAMETa OCYILIECTBISETCS
MpENoaBaTeeM B MPOLIECCE MPOBEIACHHS MPAKTUYECKUX 3aHSITUW, a TAKKE BBIITOJTHEHHUS
00y4JarolyUMKCS UHIUBUAYAJbHBIX 3aaHui. [IpomMexyTouHast aTrecTarus B (hopMe KOHTPOIbHON
paloThI, MUCBMEHHOT'O YK3aMEHa.

Pe3ynbrarer oOyueHus

Kputepun onieHkun

MeToab! OllEHKHU

- c(OpPMHUPOBAHHOCTH
MPEICTABIECHUNA O MAaTEMATHKE
KaK YHHMBEPCAJIbBHOM  SI3BIKE
HayKH, CpelCTBE
MOJICIMPOBAHMS  SIBICHUM U
MPOLIECCOB, HIEIX U METOAAX
MaTEeMAaTHKU;

-IIOHMMAaHHUe 3HAYUMOCTH
MaTeMaTHKA  JJIs1  Hay4dHO-
TEXHOJIOTMYECKOr0 Iporpecca,
c(hOpMUPOBAHHOCTH
OTHOIIIEHUS K MaTeMaTHKe Kak
K dYacTd OOIleYeIoBEeYEeCKOM
KYJBTYpBbl Uepe3 3HAKOMCTBO C
HUCTOPUEN pa3sBUTHUA
MaTeMAaTHKH, SBOJIIOLUEH
MaTeMaTUYEeCKUX HCH;

-pa3BUTHE JIOTHYECKOTO
MBIJICHHUA,
MPOCTPAHCTBEHHOTO
BOOOpaKeHUS,

AITOPUTMHUYECKON  KYJIBTYpHI,
KPpUTHUYHOCTH MBINUICHUA Ha
YPOBHE, HEOOXOJUMOM  JUIS
Oynymieit mpodeccruoHaTbHOM
ACATCIIbHOCTH, JJIA
MPOJOJDKEHHUsST 00pa3oBaHus U
camMo00pa30BaHus;

-OBJIaJICHUE
MaTeMaTUYECKUMHU 3HAHUSIMH U
YMEHUSAMH, HEOOXOJIWMBIMU B
MOBCEIHEBHOM  KM3HU, A
OCBOCHHUSA CMEKHBIX
€CTECTBEHHO-HAYYHBIX

IUCIUIUIMH W JUCHMILIAH
npodeccHoHAILHOTO  IIHMKJIA,
JUIS TIOJTy4eHus oOpa3oBaHUs B

Conepxanue u 00BeEM
MaTepuana, MOITIEIKAIIETO
MPOBEPKE, OTIpENIeNISIeTCS
nmporpaMMoll ¥ Y4ECOHUKOM.
Brigasienne IIOJIHOTHI,
IpOYHOCTHU YCBOCHUA
OOyYarolUMHUCS ~ TCOPHH |
YMEHHE TPUMEHSITh €€ Ha
IIPAKTUKE B 3HAKOMBIX u
HE3HAKOMBIX CUTyalluidX.
YuurtniBaeTcsa IIOKa3aHHBIC

CTYJEHTaMH 3HaHUS U YMEHHUS.
Onenka 3aBUCUT OT HaJIMYUs U
Xapakrepa MOTPEITHOCTEH,
JIOTTYIICHHBIX 00yYatOIUMUCS.

Cpenu MOTPELTHOCTEN
BBLIEISIOTCS OILINOKN u
HEIOYEThI. Omrmbkon

CUMTAETCsl MOrPELIHOCTb, €CIIU
OHa CBHJIETENILCTBYET O TOM,
4TO CTYyJEHT HE OBJajel
OCHOBHBIMM 3HAaHUSAMHU U (WIJIN)

YMEHUSMH, yKa3aHHBIMH B
porpamme. Henoueramu
CUUTAIOTCA MOTPELIHOCTH,
KOTOpblE  HE  MpUBEIH K
HCKaKEHUIO CMBICIIA

nonyuyeHHoro OlleHKa OTBeTa
ydamierocss TpU YCTHOM U
MMCbMEHHOM OTpocax,
MIPOBOAUTCS MO MATUOAIBHON
CUCTEME. IIpenonasareins
MOXKET TOBBICUTH OTMETKY 3a
OpUTHHATBHBIN OTBET  Ha
BOIIPOC  WJIM  OpPUTHMHAIbHOE
pelleHne  3aJadd, KOTOphIE
CBUJCTENLCTBYIOT O BBICOKOM
ypOBHE BJIa/ICHUS
HH(OPMaLIMOHHBIMU

HaOJII0ICHUE 3a
HCATCIIBHOCTBO B Hpouecce
OCBOEHHS POTrPaMMBbI
JTUCIMIUTMHBI ~ CTyJICHTAa H|
OIICHKAa JOCTUXKCHUA

pe3ynbTara yepes:

- aKTHBHOE ydYacThe B XOJe
3aHSATHS;

- YCTHBIM W THCbMEHHBIN
OIIpoC;

- BBINIOJIHEHUE
paboTHI;

JOMalITHEN

- 3aJaHMs
CaMOCTOSITENILHOM paboThI;

TSt

- 3a7aHus KOHTPOJIBHOU

paboTHI;

- BBINOJHEHNE TPAKTUYECKON
paboTHI;

- TOATOTOBKAa  JIOKJIAJOB,
cooO1eHui, pedeparos.

[IpomexyTouHas aTTecTalnus

B bopme KOHTPOJIbHOMN
paboTsl, IIMCBbMEHHOTO
9K3aMeHa.




obnacTsax, He  TPeOYIOMMX
yIIIyOJICHHONW MaTeMaTHYeCKOU
NOATrOTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTBH K
o0pa3oBaHHIO, B TOM YHCIE
caM000pa30BaHMIO, Ha
NPOTSKEHUU  BCEU  KU3HU;
CO3HATENFHOE OTHOIICHHE K
HEMpPephIBHOMY 00pa30BaHHIO
Kak  yCJOBUIO  YCIEIIHOU
npodeccrnoHaTEHOM "
0OIIIECTBEHHOM IE€SATCILHOCTH,

-TOTOBHOCTh U CIIOCOOHOCTBH K
CaMOCTOATEJIbHON TBOPYECKOU
" OTBETCTBEHHOU
NesATEeIbHOCTH;

-TOTOBHOCTh K KOJIJICKTHBHOM

paboTe, COTPYIHUYECTBY CO
CBEPCTHUKAMHM B
00pa3oBaTenbHOM,

0OI1IECTBEHHO ITOJIC3HOM,

y4e0HO-UCCIeI0BAaTEIbCKOMH,
MPOEKTHOM M JApPYyTruX BHUAAX

TS TCIIbHOCTH; -yMEHHE
CaMOCTOSITEJIbBHO ~ OMpPEAEIATh
Len JIeSITEIIbHOCTH u
COCTaBIISITh TJIaHBI
TS TCIIbHOCTH;
CaMOCTOATEJILHO
OCYIIECTBIIATH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATh
NeATEeIbHOCTh;,  HCIOJb30BaTh
BCE BO3MOXXHBIE PECYpPCHI IS
JOCTIIKCHHMSI  ITOCTaBJICHHBIX
ejied W pealu3aluy IIJIaHOB
NESATEIbHOCTH; BBIOMpATh
yCHEIIHbIE cTpaTeruu B

PA3JIMIHBIX CUTYAlUAX

-yMEHUE MPOAYKTHUBHO
o0ImaTeCs 5
B3aMMOJCHCTBOBATh B
rpoiiecce COBMECTHOM

TEXHOJIOTUAMHA YyYalllMMCA, 3a

pemieHue  Oonee  CIOKHOU
3aJjaud WM OTBET Ha OoJliee
CJI0KHBII BOIIPOC,
MpeIoKEHHbIE CTYICHTY
JIOTIOJTHUTEIBLHO ocJie
BBIITOJIHCHUST num OCHOBHBIX
3aJlaHuH.

OneHka  yCTHBIX  OTBETOB.
"O1innaao" €CIM  CTYAEHT

nIyOOKO ¥ TMPOYHO  YCBOWII
IIPOrpaMMHBII Marepuan
HcuepnsiBarolie,

MOCJIEI0BATENBHO, TPAMOTHO U
JIOTHYECKHU CTPOITHO €ro
W3JIaraeT, He 3aTpyJHsETCS C
OTBETOM NpPH BUJIOM3MEHEHUU

3a7aHus, CBOOOHO
crpaBisieTcss C 3agadaMud
MPAaKTUYECKUMH  3aJ[aHUSMH,
IIpaBUJIBHO 00OCHOBBIBACT
NPUHATBIE  PELICHUs, yMeeT
CaMOCTOATEIBHO 0000IIaTE U
u3JaraTh MaTepHa, HE

JIOITyCKasl OIIHNOOK.

"Xopomo" - ecnu TBEpHO
CTYACHT 3HAeT IPOrpaMMHBIH

Marepuaig, TpaMOTHO U TI0
CyIIECTBY H3Jaraer ero, He
JIOTTyCKaeT CYILIECTBEHHBIX
HETOYHOCTEHl B OTBETE Ha
BOHpOC, MOXET HpaBI/IJ'II)HO
IIPUMEHATD TEOPETUYECKUE
ITOJIOKCHU S 158 BJIaACCT

HEOOXOTUMBIMU yYMEHHUSIMH U
HaBbIKAMU TIPU  BBINOJIHEHUU
MIPAKTHYECKUX 3a/1aHHMN.
"V noBneTBopUTENbHO" - €ciH
CTYIEHT YCBOMII TOJILKO
OCHOBHOW MaTepual, HO HeE
3HAaCT OTACIBHBIX  JICTaJeH,
JIOITyCKaeT HETOYHOCTH,
HEJ0CTaTOYHO MIPaBUIIbHBIE
(hopMyITUpOBKH, HapyIaer
MOCJIEZI0BATEIBHOCTh B




NeSITeITbHOCTH, YUUTHIBATh
MO3UIIMU JIPYTHX YYaCTHHKOB
NeSATCNBHOCTH, 3 (EKTUBHO
paspematb KOH(PIUKTHI;

-BJIaJIcHUE HaBbIKaMU
MMO3HABATEIILHOM, y4eOHO-
HCCIIEI0BATEIbCKON "
MPOEKTHOU JIeSITEIIbHOCTH,
HaBbIKaMU paspeleHus
npoOjeM;  CIOCOOHOCTh |
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelieHus
MPaKTUYECKHUX 3azad,
MIPUMEHECHUIO Pa3IUYHBIX

METOJOB IIO3HAHUA,

-TOTOBHOCTh M CIIOCOOHOCTH K

CaMOCTOSITENIbHOM
“H(pOpPMaIMOHHO-
MO3HABATEIIbHOMN
ACATCIIbHOCTH, BKJIFO4asd
yMEHHE OpHEHTUPOBATHCS B
Pa3IMYHbIX HMCTOYHUKAX
nH(popManuuy, KPUTHYECKU
OLCHUBAThH nu
HUHTEPIPETUPOBATH

nH(poOpMaIKIo, MOTy4YaeMyIo 13
PA3IMYHBIX UCTOYHUKOB;

-BJIaICHUC A3BIKOBBIMHU
CpeACTBaMHU: YMEHHE SICHO,
JOTHYHO ¥ TOYHO W3Jarath
CBOIO TOYKY 3peHwus,
HCITIOJb30BATh AICKBATHBIC
SI3BIKOBBIE CpeICTBa; -
BJIAJICHHE HaBBIKAMU
TO3HABATEIBHOU  pedIeKCHH

KaK OCO3HAHUS COBEPIIAEMBIX
IEUCTBUII W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3yJbTAaTOB U

OCHOBaHMH, TPAaHUI] CBOETO
3HAaHUA HW HCE3HaAHUsI, HOBBLIX
IIO3HABATCJIIbHBIX 3a1a4 u

CPENCTB AJSl UX JOCTH)KCHHUS, -
L[eIeyCTPEMIIEHHOCTh B

U3JI0KEHUU MIPOrpPaMMHOTO
Marepuaga M HCHBITHIBAET
3aTPpyJHEHUSI B BBINOJHEHUU

MIPAKTUYECKUX 3alaHUMN.
"HeynoBnerBopurenbHo" -
€ClIM  CTyAGHT HE  3HaeT
3HAYUTEITbHOU 4acTH
MPOTPaMMHOTI0 Marepuana,
JIOTTyCKaeT CYILIECTBEHHbBIC
OIINOKHU, c OOIBIINMU
3aTpyaAHECHUSIMU BBITIOJIHSIET
MPaKTUYECKUE 3a/1aHusl,
3amaun. Kputepuum  oneHku
MACHMEHHBIX PaboOT:

«5»-Pabora  pgomkHa  OBITH

BBIIIOJIHCHA IMpPAaBUJIBHO W B

nmoaHoM oOweme, 90- 100%
BBITIOJTHEHUS.

«4»-Pabora BBIIIOJIHEHA
MIPaBUIIBHO, HO HMEIOTCS
HEIOYETEI, MPOLIEHT
BBINOJIHEHUS 75-89%.

«3»- Pabora BBIIIOJIHEHA
MIPaBWIIBHO, HO HMEIOTCS

OLIMOKH, MIPOLEHT BBITOJIHEHHS
59-74%.




MOMCKAX u TPUHSATHH
pemieHuii, coo0pa3uTeILHOCTh
u HUHTYHUI WA, Pa3sBUTOCTHb
IIPOCTPAHCTBEHHBIX
MPEJCTABICHHIA; CIIOCOOHOCTD
BOCIIPUHUMATh ~ KpacoTy W
TapMOHHIO MHUPA;

-chopMHUPOBAHHOCTH
MPEACTABICHUI O MaTeMaTUKE
KaK 4aCTH MHPOBOM KyJbTYpBI
U  MeCTe MaTeMaTUKd B
COBPEMEHHOM  LHUBUJIM3ALUH,
crocobax oOmucaHus SIBICHUN
peaabHOro MHpa Ha
MaTEeMaTHYECKOM SI3bIKE;

-c)OpMUPOBAHHOCTH
MIpeICTaBICHUIA 0
MaTeMaTHYeCKHUX TTOHSTHIX
Kak BOKHEHIIINX
MaTeMaTHIEeCKHX MOJICTISIX,
MO3BOJIIOIINUX ~OMHCHIBATH U
M3y4aTh pasHble TMPOIECCHl U
SIBJICHUS; MOHUMAaHUE
BO3MOYXHOCTH
AKCHOMAaTHYECKOTO
MOCTPOCHHUS MaTEeMaTHUYECKHUX
TEOpUH;

-BJIAICHUC METOJaMU
A0Ka3aTCJIbCTB U aJIIrOPUTMOB
peuicHusd, YMCHUC Hnux
IIPUMCHATD, IIPOBOIUTH

JI0Ka3aTeNIbHbIE PACCyKICHUS B
XOJle  peuleHHs  3ajad;
BJIaJICHUE CTaHJapTHBIMU
pueMaMu peuieHus
palnroHaIbHBIX "
HppaLMOHANIbHBIX,
IIOKA3aTeIbHbIX,  CTENEHHBIX,
TPUTOHOMETPUUECKUX
YPaBHEHUH M HEPaBEHCTB, MX
CHUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMITbIOTEPHBIX
nporpamMMm, B TOM YHCIE IJIA
IIOMCKA IyTH pPEHICHUS W




WJUTIOCTpaII pelieHus
YpaBHEHUH U HEPABEHCTB;

-cOpMUPOBAHHOCTH

MPEICTAaBICHU 00 OCHOBHBIX
MOHATHSAX  MaTEMaTHYECKOI'O
agagn3a ®W WX CBOMCTBAx,

BIIQJICHUE yYMEHUEM
XapaKTepu30BaThb  IIOBEJIEHUE
(GyHKIMH, UCIIOJIb30BaHUE

MOJYYEHHBIX  3HAHUM  [JIA
OTIMCAaHUS U aHAJIN3a peabHbIX
3aBHCUMOCTEI; -BJIaJICHUE
OCHOBHHIMHM  IOHSATHSIMH O
IJIOCKUX U MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX (UTYypax, HX
OCHOBHBIX CBOMCTBAX;
c(OpPMUPOBAHHOCTh  YMEHHS
pacro3HaBaTh F€OMETPUUECKUE
(burypsl Ha YepTekKaX, MOJEIIX
u B peasbHOM MUpE;
MIPUMEHEHHE M3YUYEHHBIX
CBOICTB r€OMETPUUYECKHUX
¢dburyp u popmyn s pemeHus
TEOMETPUUYECKHX 3a7a4 U 3a7a4

c MPAKTUYECKUM
COJIepXKaHUEM;
-chOpMHPOBAHHOCTD
MIPEACTABJICHUH O IpoLEccax U
SBJICHHUAX, HUMCIOIIHUX
BEPOSITHOCTHBIH XapakxTep,
CTAaTUCTHUYECKUX

3aKOHOMCPHOCTAX B PCaAJIbHOM
MHUPC, OCHOBHLBIX JIIOHATHAX

3JIEMEHTapHOU TEOpUH
BEPOSATHOCTEM; YMEHUI
HaXOJUTh U OLICHHUBATH
BEPOSITHOCTH HAaCTYIUICHUS

COOBITHII B MpoCTEHIINX
MPaKTUYECKUX CHUTyalUUsX H
OCHOBHBIE XapaKTEPUCTUKU
CIIyYailHbIX BEJIUYMH;

-BJIaJICHUE HaBBIKaMU
WCIOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM MpU
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