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PaGouass mporpamma gucnurmimHbl «MareMatuka ¢ 3JEeMEHTaMH
CTaTUCTUKW» paszpabotaHa Ha ocHoBe @OI'OC BO 23.05.01 «Hazemubie
TPaHCIOPTHO-TEXHOJIOTMUECKUE CpEeIICTBa» YTBEPKJIEHHOTO MIPUKA30M
MunucrepctBa oOpazoBanus u Hayku PD 11 aBrycra 2020 r. Ne 935

ABTOD:
Honent kadenpsl BbICIISH [
MaTE€MaTUKH, KaH/I. TIe]I. HAyK W - H.C.Tyry3

Pabouast mporpamMMa oOCyXJIeHa W PEKOMCHIIOBaHA K YTBEPKICHHUIO PEIICHUEM
kadeaps! Beiciield MareMaTtuku ot 19.04.2023 r., mpotokon Ne 8.

3aBenyromuii kadeapon,
J.T.H., podeccop

/’”é’” GicediZies B T, TpurynenKuii

Pabouas nporpamMma o100peHa Ha 3acelaHul METOJUYECKON KoMuccuu (pakynbrera
mexaam3aruu 18.05.2023 ., mpotokon Ne 9.

[Ipencenarens . /
METOJINYECKON KOMUCCHUH /%/;, = 0. H. CokoneHko
KaHJ. TEXH. HayK, IOLECHT —_—
PykoBoaurens
o o - /,/
OCHOBHOU MpodhecCHOHATBHOM / /4 4 B. C. Kypacos

00pa3oBaTeIbHON MPOrPaMMBbI
JI-p TEXH. HayK, nmpodeccop



1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

He.]IblO OCBOCHHMA OTHCHUIIIINHBI «Marematuka ¢ 3JIEMEHTaMH CTaTUCTHKHU
ABJIACTCAA q)OpMI/IpOBaHI/Ie KOMILICKCAa OCHOBHBIX TCOPCTHYCCKUX M IIPAKTHYCCKHUX
3HAHMU I10 pa3aciaM MAaTCMATUKH, HCO6XOI[I/IMI>IM I pCHICHUA 3a/1a4, CBA3aHHBIX
C HpO(i)eCCI/IOHaJIBHOfI ACATCIIBHOCTBIO. Hay"IHO-I/ICCJIe,HOBaTCJIBCKI/Iﬁ; IMPOCKTHO-

KOHCTPYKTOPCKUH;  TNPOU3BOACTBEHHO-TEXHOJOTUYECKUN;  OpraHU3alMOHHO-
YIIPaBJICHYECKUN; CEPBUCHO-IKCIUTYaTallMOHHBIM.
3amauu:

— chopMUpoBaTh HEOOXOAUMBIA TEOPETUYECKHI ypOBEHb MOJITOTOBKU IO
pasmenaM MaTeMaTWKW, JUIsi IIOHUMAaHMS JAPYIMX MaTEMaTH4eCKUX U He
MaTeMaTHYECKUX JUCLHILINH;

— HAy4YuTh NMPUMEHSTH Pa3jINyYHbIE CIHOCOOBI HCIOJIb30BAHUS TOTYYECHHOU
uHpOpMalMu — OT HPOCTOrO0 JIOTMYECKOIO aHalIuW3a JO COCTABJICHUS
MaTeMaTUUECKUX  Mojeled M pa3pabOTKM  MaTreMaTH4YecKoro  ammapara
UCCIIEIOBAaHMUSI B CHUTYyallUsX, CBS3aHHBIX C OO0JIACTBIO TNPOQECCHOHANIBHON
NEATEIIbHOCTH;

— c(opMUPOBATH [TO3HABATENBHBIE HHTEPECHI B HAYYHO-UCCIIE0BATEIBCKOM,
IIPOU3BOICTBEHHO-TEXHOJIOIMYECKON 51 OpraHU3alMOHHO-YIIPABICHYECKON
NEATEIIbHOCTH;

— c(opmMupoBaTh YMEHUS BHIOMPATH ONTUMAJIbHbBIE METO/IbI BBIYMCICHUNA U
CPEACTBA ISl UX OCYLIECTBIICHHUS;

— c(hopMHUPOBATH YMEHHUE CAMOCTOSITENBHO pa30UpaThCs B MATEMATUUECKOM
anmnapare ClelHaIbHON JIUTePaTypbl U HAYYHBIX ITyOJIUKALIHIA.

2 llepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHUs] MO JAUCIHUILINHE,
COOTHECEHHBIX C INIAHUPYeMbIMH pe3yjbTaTamu ocBoeHusi OIIOII BO

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPMHPYIOTCH CJIeaylolme
KOMIIeTEeHINHU:

VYK-1. CnocobeH oCymecTBIsATh KPUTHUECKHI aHaiu3 MpOOJIEMHBIX
CUTYallMil HA OCHOBE CUCTEMHOTO MOJIX0/1a, BEIPA0AThIBATh CTPATETUIO IEWCTBHIMA

OIIK-1. CrocoOeH cTaBUTh M peliaTh WHKEHEPHBIE U HAYYHO-TEXHUUYECKHE
3amaun B cdepe cBoeil mpodeCCUOHANBHOW  JEATETLHOCTH M HOBBIX
MEXIUCUUIUIMHAPHBIX HAIMpPaBICHUH C MCIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX,
MaTEeMaTHYECKUX U TEXHOJOTHUYECKUX MoJieen

3 Mecto aucuumiaudbl B ctpykrype OIIOII BO

«MaTtemMaTUKa C DJIEMEHTAMH CTAaTUCTUKHW» SBJISACTCS JUCHHILIMHOU
06azoBoii yactu OIIOII BO mnoAroToBku o0O0OydYarOIIUMXCS MO CHEHUATBLHOCTH
23.05.01 «HazeMHbIe TPaHCIIOPTHO-TEXHOJOTUYECKUE CPEIICTBAY», CICIMATU3AUN
«TexHruueckue cpecTBa arpoNpPOMBIIIJICHHOTO KOMILJIEKCay.



4 O0beM aucuIuIMHbI (396 yacos, 11 3a4eTHBIX €IMHUII)

. O06bem, yacoB
Bupl yue6HOM paboTh :
ouHas | 3a04Hast / OYHO-3a0YHAS

KonrakTHasi padora 258
B TOM YHUCJIE:
— ayJUTOpHAs 10 BUAaM y4eOHBIX 3aHATUHN 170

— JICKIUU 92

— MIPAKTUYECKHE 78

— nabopaTopHbIe
— BHEAYJIUTOPHAS

— 3a4eT

— JK3aMEH

— 3aIlliTa KYPCOBBIX PabOT (IIPOEKTOB)

BuKP 7

KoHTposb 81
CamocrosiTesibHas padoTa
B TOM YHCJIC: 138
— KypcoBasi pabora (IIpOeKT)
— MPOYKE BUJIBI CAMOCTOSITEILHON paObOThI
HToro no jucuuninHe 396
B TOM 4YHKCJIC B ()OPME MPAKTHUECKON
MOJATOTOBKHU I

5 Coaep:xanue TUCUUILIUHBI

JucuunnuHa u3ydaeTcss Ha 1-2 kypcax, B 1-3 cemectpax mo ydeOHOMY

11aHy O4HOU (OpMBbI 00yUEHUS.

[To nToram n3yyaemMon JUCHUIUIMHBI CTYIEHTHI CIAI0T 3a4€eT B 1 cemecTpe u

DK3aMEH BO 2 U 3 ceMecTpax.

Copaepxxanue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

Buabl yueOHol padoThl, BKJIKOYAsA

YMHO>KCHHE, BO3BCACHHUEC B
CTETIEHb); BBIYHUCIICHHE
oOpaTHOI MaTpPHIIbI;
XApaKTEePUCTUKH  MaTpPHIL

2]
-k
= 2| = CaMOCTOSITEIbHYIO PaGOTy CTY/ICHTOB
HaunmeHoBaHue TeMbl = | E yrop y CTya
Ne z23 | 2 U TPYAOEMKOCTb (B Yacax)
o/ C YKa3aHHEM OCHOBHBIX =5 =
BOIPOCOB i ; 3 ) po— [Tpaktuyeckue | CamocTosiTenbHAs
(=]
& 2 3aHSTUSA pabora
Marpuubl:
KJ1accupukanms; JTUHEHHbIE
orepaluu; HeJIMHEHbIe
onepaﬁpm, YK-1
P OITK-
1 | (rpaHcniOHMpOBaHUE, 1 1 4 2 2




Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

HaumenoBanue temsl
U TPYAOEMKOCTb (B Yacax)

C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

/o
[TpakTnueckne | CaMmocTosTENbHAS

Jlexkuu
3aHATHUS paborta

DopmMupyemsbie
KOMIIeTeHITH !
Cemectp

(paar  ®  cmocoObl  ero
BBIUUCIICHUS; COOCTBEHHBIC
4yuCa).

Onpeneanren: OCHOBHbBIC VE-1
MOHSTHS; CBOICTBA;

OIIK-
2 | MeToIbl BBEIYHCJIEHUS 1 2 2 2
omnpenenuTene  2-ro u 3-
IO Y BBICHIUX MOPSIIKOB.

Cucrembl JINHEHHbIX
YPABHEHHUIi: OCHOBHBIE
MOHATHS; 3KOHOMHYECKHE
UWHTEpIpeTaly; Teopema
Kponekepa-Kanemnu;
KIaccupuKalus perIeHu;
METOJIbl PELICHUN CHCTEM
HEOAHOPOJHBIX JIMHEHHBIX
YpPaBHEHUU (mpaBuio | YK-1
Kpamepa, meron obpatHoii | OIIK-
Marpuilbl, Meron [ 'aycca, 1
XKopnana-T'aycca);
pelieHnsT OJHOPOJHBIX H
HEOAHOPOJHBIX
HEOIPEEIIEHHbIX  CHUCTEM
JIMHEUHBIX YpaBHEHUI
(MHOXECTBO peleHun,
TPUBUAIBHOE peleHue,
(¢yHI1aMeHTabHAs cUCTEMA
pelIeHnit).

DJIeMeHTbl  BEKTOPHOI'0
aHaIM3a: OCHOBHBIE
MOHATUA,  TMOHATHE  N-
MEpPHOTO BEKTOpa u
BEKTOPHOT'O TPOCTPAHCTBA;
JIMHEWHbIE ONepaluu HaJl
BEKTOPaMHU B
reoOMEeTPUYECKON u| VK-1
KOOPJIMHATHOMN dbopmax; | OIIK-
CKaJISIPHOE, BEKTOPHOE W 1

CMEIIaHHOE TMPOU3BEACHUE,
CBOWCTBA U MPHUIIOKEHUS;
EBKIMI0BO TIPOCTPaHCTBO;
pasMepHOCTh U 0asuc
BEKTOPHOTO TPOCTPAHCTBA,
nepexo K HOBOMY 0a3ucy;
JINHEeHas 3aBUCHMOCTD
BEKTOPOB; JIMHEWHbIE




/o

HaunmenoBanune TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

ITpaktnueckue | CamocTosiTENbHAS

Jlexkuu
3aHATHUS paborta

orepaTopsl (MaTpHULIbI) U UX
COOCTBEHHBIE BEKTOPBI.

Kommiekchble YyucJaa:
OCHOBHBIE TIOHATHSL; (POPMBI
3amucu  (anreOpamyeckas,
TPUTOHOMETpHUECKas],
MoKa3aTelbHas); JIeUCTBUS
B pa3HbIX ¢bopmax;
penieHre  anredpanyecKux
ypaBHEHUU c
KOMIUIEKCHBIMU KOPHSIMH.

VK-1
OIIK-

DJIeMeHThbI
AHAJTUTHYECKOH
reoMeTpUM: JIMHHS  Ha
IUIOCKOCTH ¥ OCHOBHBIC
3a7a4yn AHAJTMTUYECKON
TEOMETPHH; JUTMHA OTpe3Ka
U JICJICHUE €ro B 3aJaHHOM
COOTHOIIICHUH; YpPaBHEHUSI
U B3aUMHOE PACIIOJIOKCHUE
NPSIMBIX; KPUBBIC MIEPBOTO U
BTOPOTO TOpAaKa  (BHIBI
3aIncH ypaBHCHHS,
XapaKTEePUCTHKH, Tpaduky;
WHBapHAHTHI u
npeoOpa3oBaHue  oO0IIero
ypaBHEHUS K
KaHOHUYECKOMY BUTY);
ypaBHEHUS TUTIOCKOCTH;
ypaBHEHHs  TOpsSIMOH B
JIEKapTOBOM TIPOCTPAHCTRBE;
MIOBEPXHOCTH BTOPOTO
nopsiJIKa

YK-1
OIIK-

Beenenue B
MaTeMaTHYeCKUii aHAIN3:
(byHKIMS U CTIOCOOBI ee
3a/IaHMsT; OCHOBHBIE
XapaKTePUCTHKH (PYHKLIHU OT
OJTHOM ITEPEMEHHOIL;
OCHOBHBI€E JIEMEHTApHbIE
(byHKIMY ¥ MX Tpaduky;
Teopust MPEIEIIOB,
OJTHOCTOPOHHHH TIPEJIEN,
HENPEPBHIBHOCTH (DYHKIMH,
TOYKH pPa3phiBa

YK-1
OIIK-

AudpepennuaibHoe

YK-1




/o

HaunmenoBanune TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexkuu

IIpakTrueckue
3aHATHSA

CaMocTosTelbHas
paborta

HCYHCICHUE (pyHkuumi
OIHO nepeMeHHOM:
GyHKIMS ¥ €e OCHOBHBIE
XapaKTePUCTHUKH, BUJIbI
3a/laHus GbyHKIUH,
IIPOU3BOIHAS ¢byHKLHY,
npaBuiIa
muddepeHnpoBanusl,
muddepennman  QyHKIHH,
IIPOU3BOIHAS u
muddepeHnransl  BRICIINX
HOPSAKOB, MOHOTOHHOCT,
OKCTPEMYM, BBITYKIOCTh U
BOTHYTOCTb, TOYKHU
neperuoda. ACHUMIITOTBI
KpUBOU

o
(SN
A

Hroro:

34

32

41

AndpepennuannHoe
HCYHCICHUE $pyHkuun
HECKOJbKHX
NepeMeHHBbIX: IIOHSATHE
¢byHKLUY, YacTHbIE
IIPOU3BOHBIC BBICIINX
MIOPSAKOB, IIPOU3BOAHAS I10
HaIlpaBJICHUIO,  TPAJUEHT,
KCTpeMYM (YHKIMM JBYX
IIEPEMEHHBIX.

YK-1
OIIK-

10

HNurerpajibnoe
HCUYMCIIeHHE:
HEOIPEACIEHHBI NHTETpall
M €ero CBOWCTBA, BUIHI
MHTETpUPOBaHUS,
HUHTETpUPOBaHUE
pa3IMYHbIX (byHKUINH,
ONpEJEICHHBI  MHTErpal,
€ero reOMETPUUYECKUI
cMmbicl, hopmyna HeroToHa-
JleiiOnuia,
reoMeTpUYECKHE,
MEXaHUUYECKUE,
¢busznueckre MPUIOKEHUS
OIIPEAEIEHHOIO0 WHTErpana,
HeCOOCTBEHHBIM HHTErpal.

YK-1
OIIK-

10

10

11

JAudpdepenunanbHbie
YPaBHEHHUS: OCHOBHBIE
MIOHSATUS,

YK-1
OIIK-

10




/o

HaunmenoBanune TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexkuu

IIpakTrueckue
3aHATHSA

CaMocTosTelbHas
paborta

muddepeHnranbHbIe
ypaBHeHHsI 1-TrO TmopsijKa,
muddepeHranbHbIe
YpaBHEHHSI BBICIITNX
MOPSAKOB, HHTEIPUPOBAHHE
muddepeHIaTbHBIX
ypaBHEHUHU BTOpOT'O
nopsiiIka C TOCTOSSHHBIMHU
Kod( dureHTamu,
JMHEWHBIE HEOJIHOPOJIHBIC
muddepeHnranbHbIe
ypaBHCHHSI (ctpykTypa
obmero pemenus JIHIY
BTOPOTO TOPSJKA, METOJ
BapHaluy  MPOU3BOJIBHBIX
MTOCTOSIHHBIX ).

12

KpartHsblie,
KPHUBOJIMHEIHbIE ]|
NOBEPXHOCTHbIE
UHTErpaJbl. IBOMHOM
unterpan B JICK wu ero
IIPWIOKEHUS,
KPHUBOJIMHEWHBIE
UHTETpaJIbl " ux
MIPUIIOKEHHUS, CBSI3b
KPHUBOJIMHEHHOTO
HMHTErpajla €  JBOMHBIM
UHTETPaJIoM, ¢bopmyna
Octporpaackoro-I'puna,
MTOBEPXHOCTHBIE MHTETPAJIBI
U UX MPUIIOKEHHUS.

YK-1
OIIK-

12

13

Psanbl:  uucnoBele  pAnbI,
CBOMCTBA CXOIAIIAXCS
pAIOB, 3HAKOIEPEMEHHBIE
pAdbl, CTENEHHBbIE Psabl,
IPUMEHEHHE  psAOOB K
MPUOIMKEHHBIM
BBIUHCIIEHUSAM, IOHATHE O
psanax dypbe, TPUIOKEHUE
(YHKIIMOHATIBHBIX PSIJIOB.

YK-1
OIIK-

Hroro:

38

30

46

14

Teopuss  BepoATHOCTEH:
OCHOBHBIC ITOHATUSA TCOPUU
BEPOATHOCTEN, OCHOBHBIE
TCOPEMBI, IMOBTOPHBIC
VCIIBITaHNUS, cllydaiiHble

YK-1
OIIK-

12

30




Buabl yueOHoli padoThl, BKIOYAS

S =
HaNMEHOBAHNE TeMbL %E = CaMOCTOSITeIbHYI0 Pa00Ty CTYI€HTOB
Ne ¢ yKA3aHHEM OCHOBHBIX E: g § U TPYI0EMKOCTbH (B Hacax)
wn BOITPOCOB 253 ) p— [Mpaktuueckue | CamocrosiTenbHas
g g 3aHATHUS paborta
TMICKpETHBIE "
HENpephIBHBIC  BEIHYUHBI,
MHTETpajbHas u
muddepeHnmanbHast
byHKIMS ~ pacmpeneneHus,
YHCIIOBBIE  XapaKTEPUCTHUK
CIIyYailiHBIX BEJIMYMH.
MaremaTudeckast
CTATHCTHKA: OCHOBHBIE
MOHATHS,  pacIpeleeHue
BBIOOPKH, JHCKPETHBIA W
WHTEPBAJIbHbBIN
BAPUALIMOHHBIN pan,
TMIOJIUTOH, TUCTOTpaMMa, YK-1
15 | omenka 1apaMeTpoB, OIIK- | 3 8 8 21
JIOBEpUTEIbHbBIE 1
WHTEPBAJIBI, MOHATHE
KOPPEISIIMOHHOM
3aBHCUMOCTH,
KO2(DPUITMEHT KOppEsIu,
ypaBHEHUE IPSAMOM
pErpeccHm.
Hroro: 20 16 51
Bcero: 922 | 78 138




6 [lepeyeHb y4UeOHO-METOAMYECKOT0 00ecTiedeH s IJIsl CAMOCTOSITEILHOM
padoThI 00Yy4AKOINMXCS MO0 JUCHHUIJIMHE

Meroanueckue ykazaHus (IJ1sl CAMOCTOSITENbHOM paboThI)

l.Marematuka: MeETOJA. YyKa3aHUsi K CeMUHapckuM 3aHsaTusiMm / coct. H. B.
BaxpymieBa, A. B. Kazakesuu, T. J. Kamoxnas, H. A. ConoBbeBa. — KpacHogap:
Kyol'AY, 2019. — 44 ¢ Pexxum nmoctyma: https://edu.kubsau.ru/file.php/111/MU
Matematika_23.05.01_521014 v1_.PDF

2.KazakeBnu A.B. MaremMaTuka: aHaJMTHYECKass T€OMETPUS Ha IJIOCKOCTH U B
npocTtpaHcTBe: yueb. mocobue / A. B. kazakeBuu, H. A.ConoBwseBa; Ky6. roc.
arpap. yH-T uM. U. T. Tpybununa. - Kpacuogap: KyoI'AY, 2018. - 101 c. - Pexum
JOCTyTA:
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA_GEOMETRIJA_NA PL
OSKOSTI_447029 vi1_.PDF

3.KazakeBnu A.B. Maremaruka: KpUBBIE BTOPOrO0 TOpSAKA K TOBEPXHOCTH
BTOpOTO Mnopsiaka: yaed.-metos. mocooue / A. B. KABAKEBUY, B. H. I'erman, H.
A. ComnoBbeBa; Ky06. roc. arpap. yu-t um. W.T. TpyOownuna. - KpacHonpap:
Ky6I'AY, 2017. - 32 C. Pexum JOCTyIIa:
https://edu.kubsau.ru/file.php/111/krivyen_2 porjadka.pdf

4 Kamoxnas T.51. DnemenTsl Teopun psifoB: yued. mocodue / T. . Kamoxnas, B.
M. Cwmonennes; Ky6. roc. arpap. yH-T um. W.T.TpyOununa. - KpacHomap :
Kyol'AY, 2017. - 77 C. - Pexxum JOCTyTIA:
https://edu.kubsau.ru/file.php/111/Rjady uch.posobie 2019 2 468479 vl .PDF
5.CmonenueB B.M. Maremarnka: KpaTHbIE HWHTETPAJbl, TEOPUS BEPOSTHOCTH M
MaTteMmaTudeckas crtatuctuka: cO. 3amgad / Ky6. roc. arpap. yH-t um. W.T.
Tpyoununa; B.M. Cmonennes, B.H. I'erman, T.f. Kanroxnas, O.1O. Tumenko . -
Kpacuomap: KyoI'AY, 2017. - 25 c¢. Pexum npocryma: https://edu.kubsau.ru/
file.php/111/matematika_chast 2.pdf

6.Konaparenko JI.H. MaremaTudeckuii aHaau3: y4ueo. mocodue /
JI. H. Kongpatenko. — OOO «IIpuntTeppa»: Kpacunomap, 2019. — 184 c. Pexum
JOCTYTIA:

https://edu.kubsau.ru/file.php/111/ves_tekst Matem.analiz_464379 v1 .PDF)
7.JlykpsnoBa U.B., ApunuueB W.B. Beicmas maremaTtuka: y4yeOHBI Kypce IS
CTYJ€HTOB arpOHOMHMYECKUX CHEIHalbHOCTEN: W3A. 2-0€, mnepepad. U J0M.—
Kpacuomap: KI'AY, 2012. — 401 c.: wi. Pexum mocryma: https://edu.kubsau.ru
[file.php/111/MetKURSagro.pdf

8.I'ycak, A. A. OCHOBBI BBICILIEH MaTeMaTUKU: TOCOOME ISl CTYJIEHTOB BY30B / A.
A. T'ycak, E. A. bpuunkoBa. — Munck: TerpaCuctemc, 2012. — 205 ¢. —Pexum
noctyna: http://mwww.iprbookshop.ru/28166.htm — 35C «IPRbooks», o mapoutto.
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https://edu.kubsau.ru/file.php/111/krivyen_2%20porjadka.pdf
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7 ®oHA OLEHOYHBIX

arTrecranmun

CPeACTB JJIsl TPOBEJCHUS] TPOMEKYTOYHOM

7.1 IlepeyeHb KOMIIETEHUHH ¢ YKa3aHUeM ITanoB ux GopMuUpoBaHus B
npouecce ocsoenunsi OITIOITI BO

Howmep cemecTpa*

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
cOpPMUPOBAHHOCTH KOMITETEHIIMH IO TUCIUIUINHAM,
npakTukaMm B nponecce ocsoerust OI10IT BO

YK-1. Cnoco0eH oCylmecTBJIATh KPUTHUYECKH aHAJIM3 NMPOOJEMHbIX CUTYallMiH HA OCHOBE
CHCTEMHOT0 MO/IX0/1a, BLIPA0ATHIBATH CTPATErUI0 JIeiiCTBUIA

Ykaszviearomes HOMED
cemecmpa no 603pacmaruio

Ykazviearomes nocneoosamenvro ()ucuunfzunbl, npakmuKku

1,2,3 MaremaTuKa C 3JIEMEHTAMH CTaTUCTUKH
3 KommnbprotepHoe MoennpoBanue
3 dunocodust

3awuma 66inycKHOU KEANUDUKAYUOHHOU pAOOMbL, GKIIOUASL
1n0020MOBKY K 3aujume u npoyeoypy 3auumol

*Homep cemecTpa COOTBETCTBYET 3TaIly (OPMUPOBAaHUS KOMIETEHIIUU

OIIK-1. CnocoGeH cTaBUTH W pelIaTh HH:KEHEPHble U HAYYHO-TEXHHYECKHE 3a/71a4u B
chepe cBoeil NPoPeccCHOHAIBLHOM NEATEJbHOCTH M HOBBIX MEXKINCHUILIHHAPHBIX

HaNpaBJIeHUil ¢
TEeXHOJOTHYECKHX MojieJieil

HCIOJIB30BAHUEM

€CTCCTBCHHOHAYYHDIX, MaTeMaTHYCCKHUX H

Yxazviearomes HOMED
cemecmpa no 603pacmarnuro

Yxkazviearomes nocreoosamenvro duCL;MnJlqul, npakmuxku

1,2,3

MateMaTHuKka ¢ 31€MEHTaMU CTaTUCTUKHU

1,2,3

duzuka

2

XUMUS

MarepuajioBeieHHE

SN

TeOpeTI/ILIGCKa}I MCXaHHKa

COHpOTI/IBJ'IeHI/Ie MaTCpHraJIOB

TexHomorus KOHCTPYKIONMOHHBIX MATCPUATIOB

TepMOI[I/IHaMI/IKa 1 TCILIONCpEeaada

I'mppasnuka

ARl WIN

MeTpOHOFI/IH, CTaHapTU3alus 1 CCpTH(bHKaHHSI

Teopmi MCXAaHU3MOB U MallliH

ﬂeTaJ'II/I MallliH 1 OCHOBBI KOHCTPYHUPOBAHUA

3J'IeKTpOTeXHI/IKa, QJICKTPOHUKA U SJICKTPOIIPUBO

KoHCTpyKIIMM aBTOMOOHIIEH U TPAaKTOPOB

Konctpykiuu texandeckux cpencts AIIK

TCOpI/ISI TCXHUYCCKHUX CPCIACTB

o~
(D(D(DO‘IU‘IU_I

TexHomornueckas (TpOU3BOJCTBEHHO-TEXHOJIOTHYECKAs )
ITPaKTHKa

~

Teopus aBTOMOOMIIEH M TPAKTOPOB

OCHOBBI HAaYYHBbIX HCclIeJOBaHUI

3awuma 6binycKHOU KEANUPUKAYUOHHOU pAOOMbl, GKII0UAL
Nn0020MOBKY K 3aujume u npoyeoypy 3aujumol




7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANaX UX (OPMHUPOBAHMS, ONIMCAHHE IIKAJIbI OLIEHUBAHUSA

[Inanupyembl
€ pe3yJIbTaThl
OCBOEGHUS
KOMIICTCHITHH
(MHAMKATOPBI
JOCTHKEHUS
KOMIIETEHIINH

)

YpoBeHb OCBOEHUS

HEYOBJICTBOPHU
TEJILHO
(MUHUMAJTLHBIN
HE JIOCTUTHYT)

yIIOBJIETBOPHUTE
JHHO

(MUHUMAJTEHBI

11 TOPOTOBBIN)

XOPOIIO
(cpenuuii)

OTIIUYHO
(BBICOKMIN)

OueHouH
oe
CPENCTBO

VYK-1. CrocobeH ocCymecTBIsATh KPUTHYECKUN aHadn3 NpPOOJIEMHBIX CHTyallMid Ha OCHOBE
CHCTEMHOT0 TIOAX0/1a, BBIPA0ATHIBATh CTPATETHIO ACHCTBUI

YK-1.1
AHanuzupyer
POOJIEMHYTO
CHUTYaIHIO,
BBIICTISIA
BHYTPEHHHE U
BHEIITHHE
(axTopsI,
BIIMSIIOIME Ha ee
BO3HUKHOBCHHE,
MPOBOJIUT ux
Ki1accuuKanmio
, OILICHWBAECT H
NPE/ICTABIIET B
YUCJIOBOM MM
105017 thopme
HHPOPMALIIO O
CTEINCHN 179
BIIMSTHUS.
VYK-1.2 Haxonut
U KPUTHYECKH
aHaIM3UPYET
HHpOpPMAILHIO,
HEOOXOIUMYIO
JUIL  pelleHHs
MOCTaBJIEHHBIX
3a71a4 B paMKax
BBISIBJICHHBIX
POOJIEMHBIX
CUTYyaluH.
YK-1.3
PaccmarpuBaet
BO3MOXKHbBIE
BapUaHTBhI
peuieHust
MPOCTABIICHHBIX
B paMKax
npoOIeMHO
CHUTyalllH 3ajad,
OLICHNBAs
JOCTOMHCTBA U
HEJIOCTATKU
BO3MOXKHBIX
BapUaHTOB
pelieHus..

YpoBeHb  3HaHUU
HIDKE
MHHUMAJIBHBIX
TpeboBaHuUii, NMeIH
MECTO rpyObIe
OIUOKH

ITpu peleHuu

CTaHJAPTHBIX 3ada4
HC

MPOJIEMOHCTPUPOBA
HEI OCHOBHEIE
YMEHHUS, UMeEIn
MECTO rpyOBIe
OIIIOKH, HE
MPOJIEMOHCTPUPOBA
HBI 0a30BbIC
HABBIKH

MunnmanbHO
JIOITYCTUMBIH
YPOBEHb 3HaHMI,
JOIYIIEHO MHOTO
HE TpyOBIX
OmOOK.
IIpogemoncTpupo
BaHBl  OCHOBHBIE
YMEHUS, peIIeHBI
TUIIOBBIE 3aJa4H.
HNmeercs
MHUHUMAaJbHBINA
Ha0Op  HABBIKOB
TSt penieHus
CTaHapTHBIX
3a7aq c
HEKOTOPBIMHA
HeJlo4eTaMu

YpoBeHb 3HaHUI
B o0BeEME,
COOTBETCTBYIOIIC
M mporpamMme
MIOJITOTOBKH,
JIOTTYTIIEHO
HECKOJIBKO HE
rpyObIX OIIMOOK.

IIponemoncTpup
OBaHEI BCE
OCHOBHEBIE
YMEHHUS, PEIICHBI
BCE OCHOBHEIE
3aauyM  C  He
rpyOBIMU
OIINOKaMH,
MPOJIEMOHCTPUPO
BaHbl  0a30BBIC
HaBBIKH npu
peleHUH
CTaHIAPTHHIX
3ama4

YpoBeHb 3HAHUU
B o0BeEME,
COOTBETCTBYIOI]
eM Tporpamme
IIOITOTOBKH, O€3
OIOOK.
IIponeMoHcTpUp
OBaHBI BCE
OCHOBHBIE
YMEHHUS,
peteHsl
OCHOBHBIE
3amaun c
OTIEITFHBIMU
HECYIIIeCTBSHHEI
MH HEIOYeTaMH,
IIponemoHcTpup
OBAaHBI HABBIKU
Opd  pEIICHUH
HECTaHIapPTHBIX
3a1a4

BCC

PacuerHo-
rpadudeck
ne paboTHI,
pedepar,
KOHTPOJIBH
as pabora,
Kelc-
3aJaHue,
TecT




[Inanupyembl
€ pe3yNbTaThI
OCBOCHHS
KOMITETCHITHH
(MHAMKATOPBI
JOCTHKEHUS
KOMITCTCHITHH

)

YpoBEeHb OCBOEHUS

HEYJIOBJIIETBOPU
TEIbHO
(MUHUMATBHBIN
HE JIOCTUTHYT)

YIIOBJIETBOPUTE
JIBHO
(MUHUMAITBEHBI
1 TIOPOTOBBIA)

XOpOIIO
(cpennmii)

OTJIMYHO
(BBICOKHIA)

OueHouH
oe
CPEICTBO

VK-1.4
AprymeHTHpOBa
HHO (opmupyet
COOCTBECHHBIC
CYXKJICHUS u
OIICHKH Ha
ocHOBe (hakTOB,
COOCTBEHHBIX
3HAaHUM, OIIBITA,
MHEHHUH, OIICHOK
Apyrux
YYaCTHHKOB
JIEeATSITBHOCTH.
Otnuyaet
(axTbI oT
MHEHUH,
UHTEPIIpETALNM,
OIICHOK W T.I. B
pacCyKIeHHIX
JPYTUX
YYaCTHHKOB
JIeATEITBHOCTH.

YK-1.5
BripabateiBaer
CTPaTEruio
JIeUCTBUI
penieHus
MPOOIIEMHBIX
cuTyanui,
ompejiensieT W
OIICHUBACT
MOCIIEICTBHS
BO3MOYKHBIX
pelieHuid 3anad,
BO3HHUKAIOIIUX B
paMKax
MPOOIEMHBIX
CUTYyalUH.

JII

OIIK-1. CnocobeH cTaBUTh U pellaTh MH:KEHEPHble W HAYYHO-TEXHHYECKHE 3a1a4u B
chepe cBoeill MNPOPecCHOHAIBLHOM AEATEJBHOCTH M HOBBIX MEXKIMCHUILIHHAPHBIX
MaAaTEMATHYECCKUX |

HanpasJIeHU

C HCNOJIB30BAHUEM

TEXHOJOTHYECKHUX Moaeaeil

€CTECTBCHHOHAYYIHbIX,

OIIK-1.1 Ymeer
CTaBUTh IEIU H

pemaTsb
WH)KCHEpHBIE U
Hay4HO-
TEXHUYECKHE
3aJaun B

YpoBeHb  3HaHUH
HIDKE
MHHUMAaJIBHBIX
TpeboBaHuUii, NMeNH
MECTO rpyOble
OLIMOKH

IIpu pelmeHnu

MuHuManbHO
JIOITyCTUMBII
YpOBEHb 3HAHMIA,
JOIYIIEHO MHOIO
HerpyobIxX
OLINOOK.
IIpogemoncTpupo

YpoBeHb 3HaHUU
B o0BeMe,
COOTBETCTBYIOIIEC
M mporpaMme
MOJITOTOBKH,
JIOITYIIICHO
HECKOJIBKO

YpoBeHb 3HaHUI
B o0BeMme,
COOTBETCTBYIOI]
eM Tporpamme
IIOJITOTOBKH, O€e3
OINNOOK.

IIponeMoHcTpUp

PacuerHno-
rpaduyeck
ne paboTHI,
pedepar,
KOHTPOJIBH
as pabora,
Kelc-




[Inanupyembl
€ pe3yNbTaThI
OCBOCHHS
KOMITETCHITHH
(MHAMKATOPBI
JOCTHKEHUS
KOMITCTCHITHH

)

YpoBEeHb OCBOEHUS

HEYJIOBJIIETBOPU
TEIbHO
(MUHUMATBHBIN
HE JIOCTUTHYT)

YIIOBJIETBOPUTE
JIBHO
(MUHUMAITBEHBI
1 TIOPOTOBBIA)

XOpOIIO
(cpennmii)

OTJIMYHO
(BBICOKHIA)

OueHouH
oe
CPEICTBO

nporecce
MPOBOIUMBIX
UCCIIEIOBAaHUN H
pa3paboTok
UCTIONB3Ys
OTEYECTBEHHYIO
U 3apyOciKHYIO
nHpopmanuio 1o
3TUM
HCCIIEIOBaHUAM
1 pa3paboTKaM;
OIIK-1.2 3naer
TpeOOBaHUSA K
9KCIUTyaTalOHH
oii
JIOKyMEHTaIHH,
U3JIOKEHHBIE B
rOCy/apCTBEHHBI
X  CcTaHaaprax,
Kacarouyecs
CTPYKTYPBI,
opopmieHH H
COZIepKaHUs
pa3pabaTbiBaeMo
i
JIOKyMEHTAINH:
OIIK-1.3
Crocoben
MPOBOJIUTH
CTaTHCTHYECKYIO
00paboTKy
pe3yJIbTaToB
U3MepeHuit
MIOMOIIBIO
CpeACTB
COBPEMEHHOI
BBIYHCIIUTEIHHO
Il TEXHUKH.
OIIK 14 B
paMKax  HOBBIX
MEKAUCIHMIUINHA
PHBIX
HalpaBJieHUH
UCIIONB3YET
€CTECTBEHHOHAY
YHEIE,
MaTeMaTHYeCKHe
"
TEXHOJIOTUYECKH
e Moaenu s
peuieHust
WHKCHEPHBIX U

CTaHJAPTHHIX 33124
HE
MIPOIEMOHCTPUPOBA
HBI OCHOBHBIC
YMEHHUS, AMENH
MECTO rpyObIe
OINOKH, HE
MPOJIEMOHCTPUPOBA
HBI 6a3oBbIe
HaBBIKH

BaHBI  OCHOBHBIC
YMEHUS, PELIEHBI
TUIIOBBIC 3aJadH.
Nmeetcs
MUHUMAaIbLHBIA
Habop  HaBBIKOB
IS penieHust
CTaHJIAaPTHBIX
3a1ad [¢
HEKOTOPBIMH
HEeJI0YeTaMH

HETPYOBIX
OIIIHOOK.
[IponemoncTpup
OBaHEI BCE
OCHOBHEBIE
YMCHHUS, PEUICHBI
BCE OCHOBHbIE
3aa4n c
HerpyOobIMH
OIIMOKaMH,
MPOJIEMOHCTPUPO
BaHbl  0a30BBIC
HaBELIKH npu
pelIeHU
CTaHJapTHBIX
3ama4

OBaHbI
OCHOBHBIE
YMEHUS,
peleHsbl
OCHOBHBIE
3a1aun c
OTJEeIbHBIMU
HECYIIIeCTBEHHbI
MH HeJo4eTaMy,
IIponemoHcTpup
OBaHbl HABBIKH
IPU  PELICHUH
HEeCTaHJapTHBIX
3a7aq

BCC

BCC

3a7aHUE,
TECT




1)
2)

a)
b)

c)
3)

4)

a)
b)

c)
d)

5)

[Inanupyembl YpoBEeHb OCBOEHUS
€ pe3yJIbTaThl
OCBOCHIA HEY/I0BJIETBOPHU OBJICTBOPUTE OneHoun
KOMITETCHIIUHT A P YA p H
TEIbHO JIBHO XOpOIIO OTIIUYHO oe
(MHAMKATOPBI . . .
(MUHUMANBHBIN | (MUHUMAJIbHBI (cpenuuit) (BBICOKMIN) CpEACTBO
JIOCTH>KCHHUS N N
HE JIOCTUTHYT) il TIOPOTOBBIIA)
KOMIIETEHIINH
Hay4yHO-
TCXHHUYCCKUX
3amaq

7.3 TunoBble KOHTPOJbHBbIE 3aJaHUA MJIH HHbIE MaTepHAJIbI,
HeoO0XoAuMbIe JJIsl OLEHKH 3HAHMI, YMEHMi, HABBIKOB, XapaKTepPU3YIOUIUX
Jranbl popMUPOBaHUA KOMIIETeHUMH B npouecce ocsoenusi OIIOII BO

IIpuMepsl 3agaHuil pacyeTHO-Tpaduyeckoil padoTbl

| cemecmp
2 1 a b

3 1 a a+b
-2 -1 -a 1-b

(2) BEI4UCIUTD OMpeIeNnuTeIb YeTBEPTOTO mopsaka: | & 0 1 a

(4) J1aHbI KOOPMHATEI BEPILMH TpGerJ'IbHI/IKaA(_Z +2;3-b)B(a;-3-b)C(a-41-b) |

TpeOyercs HalTH:

ypaBHEHUE U JIMHY BbICOTHI BD;

ypaBHeHue meauansl CE, u Touky ee nepecedenus ¢ BoicoToil BD;

YpaBHEHHE NPSIMOM napajuiesbHOU cTopoHe AC, MpoXoadIIen yepes TOUKY.
(6) ITpuBecTu ypaBHEHHSI KPUBBIX BTOPOTO MOPsSAKAa K KAHOHUYECKOMY BUY U
IIOCTPOUTH!

y? +4x% +2ay —4bx =0 a(yz +x2)—ax+by:0
(6) Hansr koopauHaTh! BepmuH nupamuasl ABCD:
A(a;2;-b), B(a;h;6),C(3;2;b), D(2a;b;-b)

Tpebyercs:

Haiitu miomans rpanun ABC;
Haiitu 06bem mupamust ABCJI;

CocTaBuTh ypaBHeHue miockoctu ABC;
CocTaBUTh YpaBHEHHE IIJIOCKOCTH MPOXOsiIei yepe3 Touky D, mapamrensHo

IINTOCKOCTH ABC

X

lim— Ilm( x—a jbﬂ
(7) Haiitu npenensr: *>° bsin®bx x>0\ X—2-a




6)

a)
b)

c)

3)
4)

5)

(8) Haiitu mpon3BogHbIE IEPBOTO MOPSAIKA HYHKIUI:
y=Ins ax+b
\ x—a

asiny—y®*++bx=a+b

X =ae”,

y =bsinax;
(8) UccnenoBath (yHKIMIO MeTOaMU AU PepeHInanbHOro UCUNCICHUS U

aXZ

Y="%13
OCTPOMTH Tpapuk: =~ X —b

II cemecmp
(10) B3a1b uHTErpaIBI:
J‘ axadx

bx® —ab
J- x* +ax’ —bx* +(a+b)x—(a-b)
x* +bx* —a’x—a®-b
(10) Beruncnute miomaas GUrypsl, OrpaHuYEHHON JIMHUSMH:
p=ae’[0;7];
X=acos’t,
y =bsin’t;

dx

(a;b)

(12) BeruncnuTh KpUBOIMHEHHBIN UHTETPAT | oy YAX + xdy

(_
(11) Haiitu pemenue 3agaun Koy U mOCTPOUTH COOTBETCTBYIOLIYIO
HHTETPaIbHYIO KPUBYIO.

y=y+ay=(b)=a

(13) Hatitu 06:1aCTh CXOIMMOCTH PSIJIOB

n=1
11 cemecmp

1. (14) B @ m3 10D ysrorosnennbix MacTtepoMm aetaieid mmeeTcs Opak. Ha

(a+1) e
MPOBEPKY OTOOpaHbI HayAady netaneil. HalTm BEpOATHOCTH TOTO, YTO
Opak OyzieT 0OHapy>KEH.

2. (14) Mmerotcs nBe ypHBI: B mepBoit —& 2 Gempix 1apoB U b+3 YEPHBIX; BO

sropoii & t b Gemmix n 22 yepHbIX. 3 IepBOii YpHBI BO BTOPYIO IIEPEKIIA/IBIBAIOT,
HE TJisAAs, TpY wapa. HaWTu BEpOSITHOCTH TOTO, UTO MLIApP, B3STHIM HAyraja M3
BTOPOU YPHBI, OKXKETCS YEPHBIM.

(a+b+25)

% ropoXxaH MPEANOYUTAIOT TOOUpaATHCS

N (2a+2b)
Ha paboOTy JWYHBIM TpaHcrmopToM. CiydailHO BBIOpaHbI YEJIOBEK.
TpeOyeTcsi: a) cOCTaBUTh Ppsii pACIpENENICHUs] 4YHUCla JIIoJe B BBIOODKE,
NPEANOYUTAIOIUX AOOUpaThCsl Ha padOTy JIMYHBIM TPAHCHOPTOM, U TMOCTPOWTE
ero rpapuk; O0) HAWUTH YHUCIOBBIE XAPaKTEPUCTUKU HTOrO PACIPEICICHHUS;
B) HanmucaTh  (QYHKUMIO  pacOpeleseHuss 4ucia Jioaed B BBIOOPKE,

3. (14) B HEKOTOPOM ropoje



IPEINOYUTAIONINX J00UpaThcsi Ha pabOTy JUYHBIM TPAHCIOPTOM, U TOCTPOUTH
rpaduk 3ToM (YHKUMM; T') 4EMY paBHA BEPOSITHOCTh TOTO, UYTO CPEAU CIy4ailHO

(2a+2b)

BBIOpaHHBIX YeJoBeK: a) He Oyler HU OJHOr0 YeJIOBEKa,
NPEANOYUTAIOEr0 JOOUpaThCs Ha pabOTy JIMYHBIM TPAHCIOPTOM; O) OKa)KeTcs
X0Ts OBl OAMH YEJOBEK, MPEANOYUTAIOMUNA J00upaTbcsi Ha paboTy JIWYHBIM

TPAHCTIOPTOM; B) OyJeT He OoJbIie bquIOBeK, IPEANOYUTAIOIIUX TOONpPAThCs HA
paboTy JTUYHBIM TPAHCIIOPTOM?

4. (14) B 3manum nmeetcs 3000 JIaMIl, BEPOSITHOCTD BKJIFOUCHUS KaXIAO0W U3 HUX B
BeuepHee BpeMs paBHa 0,5. HaiiTu BeposSTHOCTH TOTO, YTO BeuepoM OyneT

(1000 + 100a) (1000 + 2008.)
BKIIFOUEHO HE MEHEe U He Ooree JamIl.
5. (14) Jluesnas A00bIYa YIJIs B HEKOTOPOM IIaXTe pacHpe/esieHa o HOPMaJbHOMY

(750+a)

3aKOHY C MAaTrcMaTU4YCCKHUM OXHUIAHUCM

10b

TOHH HW CTaHJapTHBIM

OTKJIOHEHUEM TOoHH. TpeOyeTcsi: a) HAWTH BEpPOSTHOCTb TOr0O, YTO B

y - (700 +5b)
OTIpEJICICHHBIN JIeHb OYIyT HOOBITHI, [0 KpailHEel Mepe TOHH yTJIsI; 0)
OTIPEJICUTh BEPOSITHOCTh TOTO, YTO KOJUYECTBO JOOBITOTO YIJISI COCTaBUT OT

(650 +5a) o (670+5a)

TOHH, B) HaWUTU BCPOATHOCTL TOI'O, 4TO B ,ZI&HHI:II?I

750——5b)TOHH

JIEHb T0ObIYA YTJI OKAXKETCS HUXKE (

6. (15) B teuenue roma (365 mHeid) BIIaACIbIIEM aBTOCTOSHKU IPOBEIACHO 10b
POBEPOK CBOMX COTPYyAHHUKOB. [lo JaHHBIM TMPOBEPOK CpEIHEE YHCIIO

(300+10a)

aBTOMO6HHefI, OCTaBJIIIEMbIX Ha HOYb Ha CTOSIHKE, COCTAaBHIIO
CAWHMUIL, a CPCAHCC KBAAPATHUICCKOC OTKIIOHCHHUEC X YHCJId -5b CAUHUII.

p=1-0,1a

YHCJIO0

OIICHUTE C
aBTOMOOMJIEH,

a) Cuurass oTOOp Ciy4ailHIM, C BEpPOSITHOCTHIO
MOMOIIIbI0  JIOBEPUTEIBHOTO  WHTEpBAJA  CpeaHee
OCTaBJICHHBIX Ha HOYb Ha OXpaHy.

0) SABnArOTCA M MPOBEPKH BJAACNbIla ABTOCTOSHKH OOOCHOBAaHHBIMH, €CJIH IIO
OTYETHOCTH COTPYJHUKOB CpPEIHEE YMCIO aBTOMOOWIICH, OCTABIISIEMBIX Ha HOYb,

(295+10a)

COCTaBJIAET aBTOMOOMJIEH?

7. (15) Manb! 1Be ciyyaiiHbIC BEJIMYHHBI XuY. Heobxoaumo: a) BEIYUCIUTD
Kod(pUIeHT Koppesiuu; 6) HaAWTH BEIOOPOYHOE YPAaBHEHHE MPSMON PETpecCuu

X maY

; B) IOCTPOUTD JTUHUIO PETPECCUU.

X

10+a

12 +a

12 +a

13+a

14 +a

16+a

16+a

17+a

Y

25+Db

25+Db

27+Db

30+Db

32+Db

35+hb

37+Db

37+Db

Tembl pedpepaTon




1 cemecTp

['eomeTpuueckas MUHTEPIPETALUS CUCTEMBI IMHEWHBIX YPABHEHUU
EBKIMAOBO M YHUTAPHOE MOAIPOCTPAHCTBO
[Tpunoxenus: MMHEIHON anreOpbl B TEXHUYECKUX 3aadax.
[IpunokeHus: aHATMTUYECKON TEOMETPHUH B TPAHCIIOPTHO-TEXHUYECKHUX 3a/1a4ax.
[IpuMeHeHne cucTeM JINHEMHBIX YPABHEHUM I PELICHNs TEXHUYECKUX 3a/1a4
[Ipumenenue Teopun s3KkcTpeMyma GyHKIHUN OJHOW U ABYX HE3aBUCUMBIX
IIEPEMEHHBIX K TEXHUYECKUM 3a/1a4aM.
Brergarommecst anamutuku X1 X Beka
Hccnenosanus u reopun I'abpuens Kpamepa
MaTpu4HbIe UTPBI
TpancnopTHas 3aja4a ¢ WIUTIOCTPALUEN €€ peleHUs TEOMETPUYECKUM METO0M
2 cemecTp
[Ipumenenue GyHKIMH JBYX MEPEMEHHBIX B 33J]a4aX TEXHUKU U TPAHCIIOPTa
Teopus npenenon
[Ipumenenue auddepeHnnaibHbIX ypaBHEHUN B (PU3UKE U TEXHUKE
[Ipumenenue auddepeHunanbHbIX YpaBHEHUN NEPBOro NOpsAAKka B (U3HKE U
TEXHUKE
MaremaTndyeckoe MOAEIUPOBAHNE TPAHCIIOPTHO-TEXHUECKUX ITPOLIECCOB
Hcnonp30BaHne MATEMATUYECKUX METOJIOB B TEXHUKE
HeroroH u JleiiOHUI — TBOPLIBI MATEMATUYECKOTO aHATIN3a
Brinaromuecs anaautuku XIX Beka
bonasenTypa ®panyecko KaBaibepu — UTANbSHCKHUN MIPEATEYa MATEMATUYECKOTO
aHanu3a
Maremartuka B paboTe CelIbCKOX035IIICTBEHHOI'O TPAHCIIOpTa
3 cemecTp
Ponp MaTeMaTHky B aBTOMOOMIIBHOM MPOMBIIIEHHOCTH
MaremaTnka B TPaHCIIOPTHO-TEXHUYECKUX MOJEIISIX
MaremaTtnka u TpaHCTIOPT
[IpuMeHeHne MPOU3BOIHON B HAYKE U TEXHUKE
MatemaTnka 0€CKOHEYHOCTH
[IprMeHEHNE MHTETPAIBHOTO UCYUCIIEHNS B TPAHCIIOPTE
[IpyMeHEHNE UHTETPAJIOB B TEXHUKE
NuTepnionsauuonnsiil MHOTOWIEH Jlarpanxka.
BrrunciieHue onpeneneHHoro NHTerpajia METoAaMy TPaIeuud U CpeaHUX
IPSIMOYTOJIBHUKOB.
KpuBas kparuaiuero crnycka.
['unepOonmyeckre PyHKIIUH.
MaremaTnka U TEXHUYECKUI MTPOTpecc.

CTyneHThl MOTYT MPEJIOKUTH COOCTBEHHBIE TEMBI peepaToB, COOTBETCTBYIOIINE
COAECPKAHUIO JUCIUIUIAHBL, MPEABAPUTEIIBHO COIVIACOBAB MUX C BEAYIIUM
IIPEI0IaBaTEIIEM.



IIpumMepbl KOHTPOJIBbHBIX PadoOT

Koumponwvnas paooma (3a 1 cemecmp)

Bapuanr 1

1. (7) He npumensis npasuiio Jlonuras, HalTH npeaeiibl (yHKIIHA:
VIFE—VI=%.  (x+45)\3%
AT ) i (225"

3x

a) lim
x—-0 X—00 X

In x

N 01+2Insinx
2. (8) Ilo npaBuny Jlonurans, HaiiTH ipeaen QyHKIIUU 7

3. (8) Haiitu Touku pa3peiBa (pyHKIUH, €CIIM OHH CYIIECTBYIOT, CKQUOK ()YHKIIUU B

—X, X<0,
f(x)=1 x', 0<x<2,
X+1, X> 2.

KaXk/I0¥ TOUKEe pa3phiBa U MOCTPOHUTH Ipaduk.
4. (8) UccnenoBats MeTogamMu U GepeHITMaAIEHOTO HCUUCIICHUS (QYHKITHIO

y=@) /-y OCTPOUTH €€ rpaduK.
Koumponvnas paooma (3a 2 cemecmp)

1. (10) Haiitu uHTErpabI.

3
x3dx jl— 5x N
v/
a) [(x?+ 2)cos2xdx;  0) X3 -1;8) «x ; r) [ sin* - cos?xdx
10
| I —2dx

2. (10) BoruncauTh onpeeEHHbIA HHTErpan 3
3. (10) Berucauts [UIOMAAb, OTPAHAYCHHYIO CIICAYFOIIIMI JIMHISIMI Y = 4 — X° 0y
= x*-2x.
) 2
| x-e % dx
4. (10) BeryricaiuTh HHTETPAT WK YCTAHOBUTD €r0 PacX0oauMOoCTh O
5. (11) Pemmts auddepeHnmaibHOe ypaBHEHUE y — xy’ = x + yy'.

Koumponwvnas paooma (3a 3 cemecmp)

1.(14) Jano pacmpenelieHue TUCKPETHOM ciyvaiiHou BenmuunHbl X. Haittu M(Z),
D(Z), ecnu Z=2X+3

X -5 2 3 4
p 0,4 0,3 0,1 0,2
2.(14) B TOpOJIe UMEETCS
3 ontoBble 0a3bl. BeposTHOCTH TOTO, YTO TPeOyeMOro copta TOBap OTCYTCTBYET Ha
7TuX 0a3zax onuHakoBa u paBHa (,2. CocTaBUTh 3aKOH pacipeaesieHus yucia 0as,
Ha KOTOPBIX HMCKOMBIM TOBAap OTCYTCTBYET B JaHHbIA MOMEHT. IllocTtpouth
MHOTOYTOJIBHUK PacipeiesCHUsI.




3.(14) Cnyuaiinas BenmuunHa X uMeeT QYHKIUIO pacTpeeTIeHHs

0,x<0

FX)={x*0<x<1

1L,x>1
Haittu MaTeMaTu4ecKkoe OKUAAaHNUE CIIyYaliHON BEIIMUUHBI X
4.(14) HenpepbIBHasI caydaiiHas BeJIMUYMHA UMEET HOpMaJlbHOE pacrpeeicHue. Ee
MaTeMaTUYECKOE OKHUJaHue paBHO 10, cpegHee KBaJIpaTUUECKOE OTKIOHEHUE
paBHO 1. HaiiTu BEpOATHOCTH TOrO, YTO B PE3YyJbTATE€ HUCIBITAHUSA CllydalHas
BEJIMUMHA MPUMET 3HaueHHE B uHTEepBasie (8; 14)
5.(15) Cpennee 3HaueHHE pacxo/1a BOJAbI B HACCICHHOM IyHKTe coctaBisieT 50000
J. BOAbI B JeHb. OLIEHUTE BEPOATHOCTh TOTO, YTO B 3TOM HACEJIECHHOM MYHKTE
pacxon Boabl He OyaeT npesbimats 120000 1. B A¢HB.

IIpuMmep keiic-3a1aHusA

I. (6) llena mocTaBKM €IMHUIIBI TOBapa aBTOTPAHCIOPTOM COCTAaBJISIET P
py0./KkM., a cyMmapHass CTOMMOCTb JIOCTaBKA MPSIMO MPOMOPIHOHATbHA
PACCTOSIHUIO MEXKY ITYHKTaMH OTIIPAaBKU U HazHaueHus. [Ipu mpoxoxeHnu yepes
IpaHUIly BEJIMYMHA TaMOXEHHOW TMOLUIMHBI HA TOBAp COCTaBIsieT a pyd. 3a
equauily. CoctaBUTh (POpPMYNy CTOMMOCTH JOCTaBKU E€IUHUIIBI TOBapa Y Ha
paccTosHe X KUIOMETPOB. ONpeAenTh HAaUTYUIINd MapuIpyT MO LEHE OT MYHKTa
A 5o nmynkta B (MmapuipyT ot A 10 B onpenensieTcst CTy/IeHTaMU CaMOCTOSITEIBHO)

. (15) [Ilo uMerommMMCs JaHHBIM TIOCTPOMTH 3aKOH paclpeIeieHus
3aJITaHHOM CiTydaiiHOM BennunHbl. HeoO6xoamuMmo:
1.ITocTponTh BapralmOHHBIN PsIT UCCIIENYEMOM CITyYaiiHOW BEIUYUHBI.
2.1IponsBecTy TpynnMpoOBKY JAaHHBIX BapHALlMOHHOTO psAna Ha 6-10 mHTEpBaoOB
(pa3psaoB, TpyIm)
3.BbuuciuTh W TPEACTaBUTh  Tpaduyecku  dMOupuUdeckue  QyHKIIUU
pacnpeneneHus UCCIETyEMON CIIy4ailHON BEJIMYUHBI.
4 BbIpoBHATH  (QlMPOKCUMHUPOBATh)  HMMEIOIIMECS  JaHHBbIE  MOAXOJSAIINAM
TEOPETUYECKUM 3aKOHOM PaCIpEICICHUS 3aJaHHON CIIy4ailHOM BEJIMYMHBI.
S.1Ipoananu3upoBaTh NOIYyUYEHHBIE PE3YJIBTATHI.

HDHMCDHLIG TECTOBBIC 3aJaAHUA

| cemecmp
Nerim | Homep 3ananus BapuaHnThs! oTBeTa
TEMBI
1 4 Yron Mexay BEKTOpaMu AB y AC , TIe
A(0;1,-4),B(-2;5;0),C(-10;3; 7), —
2 4 [Tnomans napamienorpamMma, IOCTPOSHHOTO Ha
BEKTOPaX a=3i-2j+k , b=2i—-j+3k ’
paBHa...
3 6 Vpasuenne Y y*+x—6y=1 OTIpEJIeNsIeT. ... Ehhin G
['unep6ona
[Tapabona
OKpy>XHOCTb
4 7 BetBu napalouibl, 3a1aHHOI ypaBHEHHEM Bsepx




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBI
2
y=2-3x" HAIIPaBJICHBI. . . Brus
Bnpaso
Biieso
5 7 CKoJIbKO TOYEK nepernda nmeeT QyHKIHS 1.1
y=x>+6x-7 2. 2
3. 3
4. 0
.- 3 3
6 8 Mpownssoanas pyskumn Y = sin10x paBHa... 1.c0s10x
2 —c0s10x®-10x?
3.c0s10x° - 30x?
4. —sin10x® - 30x?
7 8 Tpadux dpyrxumn Y = T (%) yuzo6panen na 1. 3
2. \3/3
3. J3/2
PUCYHKE, TOT/1a 3HAYCHUE ENCIE
MIPOU3BOIHOM 3TOM (PYHKIIMU B TOUKE Xo
paBHo...
8 7 x> +8x-9 1.4
3nauenue > 4x* —5x—9 PaBHO... é o;
4.1/4
5 a3aTh COOTBETCTBHE KOMIUIEKCHBIX YHCEN U UX []
MOAYJIEH: 5
6-+8i 10
9 —4-3i N
12 +5i 15
9+12i
U 13
7 Touka pa3spbiBa QyHKIIMH 1.2u0
—X, x<0, 20
10 f()={-(x-1? 0<x<2, 3.2
X=3, X2, 4. Touek pa3pbiBa HET
paBHa ...
Il cemecmp
9 dz —
™ +2xy =0
dz
1 Jlist QyHKIMH z = Xy? + x CIpaBeTUBO y *7Y
COOTHOIIICHHE. .. dz _
dy
dz 5 _
dx =1
2 10 . I 4 X’ +C
Heomnpenenenusiit HHTErpa , PaBeH... 0.5 10




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBI
4x° +c
3 10 2 dx 0
jﬁ 1/12
HecoOcTBeHHbI uHTErpant 1 paBeH... Pacxoaurcs
1/12
10 7
:
4 [Tnomans Gurypsl, orpaHMYCHHON TUHUSIMHA Z
y=x?+1,y = x+ 1paBHa... >
6
1
5 10 [Tnomaae KpUBOJMHEHHOMN TpareIuu 1.10/3
) y=x12 2.11/3
1 3.8/3
X 4.14/13
1 0 1 2 3 4 5
1
paBHa...
10 T
O0Ombem Tena, 00pa30BaHHOTO BpaIlICHUEM i
6 BOKpyr ocu Oy ¢urypsl, orpaHn4eHHON 136_n
napaboiamu y = 2x% uy = x2 + 1, paBeH... 15
2
12 4/9
y JBotinoit unterpan [f xydxdy, rie D = 9/4
{(x;y)vV1<x<2;1<y<2}paBeH... 32
2/3
8 11 Yacrromy pemennto JIHAY Y 1Y =X no 1. y=ax+b
BHJTy €r0 TIPABON YaCTH, COOTBETCTBYET o y=ax’+bx+c
Gy 3. y=ax®+bx
4, y=ax
9 11 Hano nuddepeHaabHOe ypaBHEHUE 1.0
r__ 2
y' = (5k +1)x torma g;
— 3 .
byHKIMS y=2x SIBJISIETCSI €T0 PEIICHUEM 4.3
npu K paBHOM. ..
10 13 Cornacuo npusHaky Jlanambepa 4uciOBO! Pl | yCIIOBHO CXOMUTCS
Y1 i—' .. CXOIUTCS
a0COIJIIOTHO CXOIUTCS
pacxoauTcs
11 cemecmp
14 1 15 i =
1 SIIAKE UMEIOTCS 15 feraneid, cpenn KOTOPhIX | o7

10 okpamenHbIx. COOpIIMK Hayady U3BJIEKAET

24
91




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBbI
Tpu Aetanu. HaliTu BEpOSTHOCTB TOTO, YTO 2
W3BJICUCHHBIC JETAIN OKAKYTCS OKpPAIlICHHBIMH. 3
9
14 CiyuaifHas BeIMYMHA MOKET npuHumars mate | 0,21
2 3HaueHuit 1;5; 3 ¢ COOTBETCTBYIOUIUMU 1
BeposatrHocTsimu 0,1; 0,7; 0,2. MaTtemarudeckoe | 4,2
0’KMJaHUE JaHHOW CIIy4allHOM BEJIMYUHBI PaBHO | 9
14 HenpepriBHast cinyuaiinas BennunHa X 3a/1aHa 4
IJIOTHOCTBIO PacpeesIeHHs] BEPOATHOCTEN 9
1 _(x-4)?
3 f(x)= e B
) 3J2r . Torna maremarnuyeckoe 10
0’KMJIaHHE 3TOM HOPMAJIBHO paclpeaesIEHHON 3
CIIy4ailHOM BEJIMYUHBI PaBHO. ..
14 Ecnu BepoATHOCTH HACTyIIEHUS! COOBITUSA A B (bOpMyHOI:I bepriyati
Ka)kJ1IoM ucneiTanuu pasHa 0,25, To nus Q)opMynopi HyaCCOH%
4 HaxO0>KJICHUS BEPOSTHOCTH TOTO, YTO COOBITHE A JIOKAIILHOU TCOPEMOHU
Myagpa-Jlamnaca
HacTynuT ot 215 1o 300 pa3z B 1000 YagBp - -
WCIIBITAaHUSX, BBl BOCIIOJIB3YETECh:! MHTCTPAILHON TCOPEMOU
Myagpa-Jlamnaca
14 Kakoe u3 nepeuncieHHbIX BRIPaKEHUI a
5 03HA4aeT MOSBIIEHUE XOTs Obl OJHOIO U3 TPEX 0
coobrtuii A, B,C:a) A+B+C;06) ABC;B) B
ABC + ABC + ABC;r)1—A-B-C. r
15 W3 renepanbHON COBOKYITHOCTH M3BJIEYEHA 4
BbIOOpKA 00Bbema n = 60, npeacTaBIeHHAs 58
CTATUCTUYECKUM PSIOM
6 BapuanTa | 4 | 7 | 8 6
YactoTa | 30 | 12 | 18 7
Haiitu Toueunyro oLieHKy reHepaabHOU
cpenHel apudMeTHIEeCKOM 1Mo JaHHOUW BRIOOPKE.
14 D[ ?=1Xi] = Z?=1D[Xz]
7 Ecnu ciiy4alinbie BEKTOPBI X;, MOMAPHO DL X ]=X%-,D
HEKOPPEJIHUPYEMBI, TO BEPHO PABEHCTBO ... DIX+Y]=M
D[X-Y]=M
15 14/3
Haiitu o6miyto Arcepcuio COBOKYITHOCTH, 148/45
COCTOSAILEN U3 CIEAYIONIUX JIBYX TPYIII: 33/5
8 [IepBas rpynma Bropas rpynna 2979
Xj n; Xj N
2 1 3 2
4 7 8 3
5 2
15 307
Ecmn y = a — 307X, rae a — KOHCTaHTa, TO Iyy 1
9 paBHa... -307

OMPCACIINTL HEJIB35, B CBA3U




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBbI

C HEXBATKOM JaHHBIX

15 BEIOOpKE 00Bhema n=100 mocTpoeHa 66
FI/IIl(iITOFpaMMa 4acToT: 17
h
sl 15
10 ol 16

4

0 2 4 6 8 Xj

Torna 3HAUYCHHC a PaBHO...

BOHpOCbI K 3a4€Ty

| cemecmp
Komnerenuus:

YK-1. CriocoGeH ocyiiecTBIsATh KPUTUUECKUIM aHAINW3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MOAX0/a, BHIpa0daThIBaTh CTPATETHIO JCHCTBUN
OIIK-1. Crmoco0OeH cTaBUTh W peliaTh HHXXCHEPHbIE M HAYy4YHO-TEXHUYECKHE
3ajjayn B cdepe cBoed MpodecCHOHANBHOM  JCSATEIBHOCTH M HOBBIX
MEXIUCITUTUTMHAPHBIX HAIPaBJICHUN C WCIOJB30BAHHEM €CTECTBCHHOHAYYHBIX,
MaTEMaTHYECKUX U TEXHOJIOTHICCKUX MOJIETICH

1. Matpuiel. Buaer matpuil.

2.JIuHenHbIe onepanyuu HaJ MaTPULAMH

3.HenuHenHpIe onepauy HaJl MaTpULIAMH.

4.0npenenuTeny U X BEIYUCIEHUE 10 TPETHETO NOPSIKA.

5.CBolicTBa OonpeIeTUTENEH.

6.MuHop 1 anreOpanyeckue JOMOJIHEHUS 3JIEMEHTa MaTPHULIbL.
7.CucteMbl JIMHEMHBIX YpPaBHEHHWI: OCHOBHbIE MOHATHS; TeopeMa Kponekepa-
Kanemnu.

8.CucreMbl TUHEWHBIX ypaBHeHU. Metop ["aycca.

9.Pemienue cucreM TUHEHHBIX ypaBHeHUH 10 popmynam Kpamepa.
10.MaTpuuHbIi cCIOCOO pelIeHUsl CUCTEM JTMHEHHBIX YPABHEHUM.
11.Pemennii cuctem TMHEWHBIX ypaBHEHHN MeTo1oM JKopaana-I'aycca.
12.PemieHust HEOMpPENENICHHBIX CUCTEM JIMHEHHBIX YpaBHEHHH (MHOXECTBO
pELIeHH, TPUBUATILHOE pelieHue, PyHIaMEeHTallbHAs CUCTEMA PEILICHUI).
13.Panr maTpuiipl.

14.Bexropsl. [lelicTBUSA Hal BEKTOPaAMHU.

15.JIunelinbie onepalyu HaJl BEKTOPaMU B KOOPJIMHATHOU opMme.
16.CkanspHoe npou3BeeHUE ABYX BEKTOPOB.

17.BekTopHOE TPOU3BEICHUE IBYX BEKTOPOB.

18.CMenianHOe MPOU3BEAEHUE TPEX BEKTOPOB.

19.0cHOBHBIE 3a/1a4¥ AHATTUTUYECKON T€OMETPHUH.

20.PaznuuHble cucTeMbl KOOpAUHAT (IPSAMOYTOIbHAS, MOJSPHAs).




21.Ilpsmas nuHUS Ha TUIOCKOCTU. Pa3nuunble CrmocoObl 3alaHusl TPSIMBIX.
VYpaBHeHUs NpsMbIX (MpsMasi ¢ YIJIOBbIM Ko3(duireHToMm, olliee ypaBHEHHE
psIMOii, ypaBHEHUE, IPOXO/IAIIEE Yepe3 TOUKY C 3aJaHHBIM HANPABICHUEM )

22 Ilpsimasgs nuHUS Ha TUIOCKOCTU. Paznuunble crmocoObl 3alaHusi TPSIMBIX.
VYpaBHeHus mOpsMbIX (IpsiMasi ¢ B OTPE3Kax, ypaBHEHHUE MPSMON MpoXosiient
yepe3 JBE TOUKH, YPaBHEHHE B TMOJSIPHBIX CHUCTEMax KOOPJMHAT, HOPMAaJIbHOE
ypaBHEHUE TPSIMOIA)

23.B3auMHOE pacnoIoKEHNE 2X NPSIMBIX.

24 Kpussie II-ro mopsinka. OO6miee ypaBHenue. [IpuBenenne o0mero ypaBHEHUS K
KAaHOHUYECKOMY BUY.

25.IlpeobpazoBanue cuctembl KoopauHaT. [lapannenbHbI MEPEeHOC M MOBOPOT
ocel.

26.0OKpyXHOCTb.

27.2nnurc.

28.I'uniepOoura.

29.ITapabomna.

30.IToBepxHocTu BpauieHus. Konnyeckue moBepXHOCTH.

31.KaHoHHYecKruEe TOBEPXHOCTH BTOPOrO MOpsAAKa (JUIMIICOUA, OJHOMIOJIOCHBIM
rUnepO0IOn]I, IBYXIIOJIOCTHBIN rUnepO0I0u)

32.KaHoHHYeCKHE TOBEPXHOCTH BTOPOTO MOPSIKA (SJUIMIITUUECKUIN TUIIEpOOIIOnI,
rUIepooIMUecKuil mapadoioni, KOHYC BTOPOTO MOPSAKA).

33 KoMmieKkcHbIE Yuciia, OCHOBHBIC OHSITHS

34.®opMBbI 3a1IMCH KOMIUIEKCHOTO 4Hclia (ayiredpanyeckasi, TPUrOHOMETpHYEecKas,
roKasaTebHas).

35.JleiicTBusl HaJ KOMIUIEKCHBIMHM YHCIaMU B pas3HbIX (opmax (CloXKeHue,
BBIYMTAHUE, YMHOKEHUE).

36.JleiicTBusl HaJl KOMIUIEKCHBIMH 4YHCIaMH B pa3HbIX (opmax (yMHOXKEHUE,
BO3BEJICHHE B CTETICHD ).

37.JleicTBusT HaJg KOMIUIEKCHBIMU YHCIIaMH B pa3HbIX ¢dopmax (zeneHue,
W3BJICUCHUE W3-TI0]T KOPHS).

38.Pemenue anredpandecknux ypaBHEHUN C KOMIUIEKCHBIMU KOPHSIMHU.
39.I1nockocth. Paznuunblie 3amanus U pa3audHbie GOpMbl ypaBHEHUH.
40.B3auMHOE pacroyioKeHHE IBYX MIOCKOCTEMH.

41.1Ipsimas nuHAS B TPOCTpAaHCTBE. PasnuunHbie BUABI yPaBHEHUM.

42.B3auMHOE pacIoJIOKEHHUE IBYX MTPSAMBIX.

43.B3anMHOE PacroIOKECHUE TPSIMOU U TIJIOCKOCTH.

44 . ®OyHKIMS OJJHON TIepeMeHHOU. PaznuyHbie criocoObl 3a/1aHusl.

45.0OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

46.11penen pyukiuu. OCHOBHBIE TEOPEMBI O TIPEICIIaXx.

47.HeormpeneneHHOCTh peiesioB (YHKIIUN U UX PACKPBITHE.

48.I1epBbIii 3aMevaTeNbHBIN Tpeae.

49 .BTopoii 3aMedaTeIbHbIN Mpeaet.

50.HenpepbIBHOCTH HYHKITUU.

51.Touku pa3peiBa ¢pynkuuu [ u Il pona, ckauok GyHKIHH.

52.IlpousBoanas GyHKIMHU, TpaBuiIa TudPepeHIMpoBaHNS.



53. Iudpdepeniman pyHKIUN.

54 OkctpemyM (QyHKUMH OHOM TmiepeMeHHOM. HeoOxoammoe M aocTtatoyHoe
YCJIOBUS CYIIECTBOBAHUS SKCTPEMYyMa.

55.ITeperu6. BITTyKIIOCTh U BOTHYTOCTh KPUBOM.

56.AcUMIITOTHI (GPYHKITHH.

57 .11paBuio Jlonurars.

58.Ddusnveckuii CMbICI Y' 1 Y'".

59.I'eomeTpudeckuii cMbICa y'.

60.Anroput™M  ucciaenoBaHuss  QYHKIUM  MeToAoM U depeHInalIbHOTO
VICUUCIICHUS.

BOHpOCbI K 9K3aMEHY

Il cemecmp
Komnerenuus:

YK-1. CriocoGeH ocyiiecTBIsATh KPUTUUECKUIM aHAINU3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MOAX0/a, BRIpadaThIBaTh CTPATETHIO JCHCTBUN
OIIK-1. CriocoOeH cTaBUTh U pelIaTh HHKEHEPHBIE U HAYYHO-TEXHUYECKUE
3as1auu B cepe cBoeil mpodhecCuOHATBHOM IeITeTbHOCTH U HOBBIX
MEXIUCITUTUTMHAPHBIX HAMPABJICHUHN C UCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U TEXHOJOTUUECKUX MOJIETIeH

1.®yHkuus 1Byx nepeMeHHbIx. CriocoObl 3aAaHusl.
2.YacTtHble MpOU3BOAHbIE [-TO opsaaka.

3.YacTHble TPOU3BOAHBIE BBICIIMX NOPSIKOB. CMEIIaHHbIE MPOU3BOIHBIE BBICILIUX
nopsiakoB. Teopema [lIBapua.

4.1Ipou3BojiHas MO HAIIPABJICHUIO, TPAIUEHT (QYHKIUU.
5.9kcTpeMyM QYHKIIMH ABYX ITEPEMEHHBIX
6.Heonpenenennsiii nuTerpan. OCHOBHbBIE TOHATHS.
7.CBONCTBa HEONPEACIIEHHOTO UHTErpaJIa.

8.MeToa HENocpenCTBEHHOr0 HHTErpupoBanus. [Ipumep.
9.MeTo1 UHTETPUPOBAHHUSI IOJICTAHOBKOM.
10.HTErpHpOBaHUE 11O YACTSM.

11.MHTerpupoBaHue TPUrOHOMETPUYECKHUX (DYHKIIHA.
12.HTerpupoBanue palMoOHaIbHBIX JpOo0ei.
13.0OnpeneneHHblii MHTETPal U €T0 TEOMETPUYECKAN CMBICIL.
14.0OcHOBHBIE CBOWCTBA ONPEICICHHOTO HHTErpaa.
15.®opmyna Hetorona-JleliOnuia.

16.Bprunciienne onpeaeaeHHbIX HHTETPAIOB.
17.HecobctBennslii naTerpai [-ro poxa.
18.HecobctBennsrit unrerpai Il-ro poxa.

19.Berunciennii cpeiHuX 3HAYCHUH (PYHKITUN C TTIOMOIIBIO0 OMPEIEeIEHHOTO
WHTErpaa.

20.Bpruucnenue mionaau miockux Guryp.

21.Beluncnenye IIUHbL IyTU II0CKOW KPUBOA.



22 .Bprarcnenne oobeMa Tell BpallleHus: BOKPYT OCH KOOPAHMHAT.

23.BpIuKciieHUE TUIOIIAIN TOBEPXHOCTH BPAILLEHUSI BOKPYT OCH KOOPAWHAT.
24.BprunciieHre BeITUYUHbBI pabOTHI.

25.MexaHn4decKre MPUI0KEHUS ONIPEACICHHOTO HHTErpaa.

26.MomeHnThl. LIeHTp TsKeCTH.

27. AnddepenumansHoe ypaBHeHue [-ro nopsaka. OCHOBHbIE TIOHSTHS.
28.3amaga Komm.

29 JludpepenimanbHbie ypaBHEHHS C pa3AeIIOMIMMUCS IEPEMEHHBIMH.
ANTOPUTM peLICHUS.

30.0gn0poanbIe AuddhepeHInaIbHbIe ypaBHeHUs [-T0 Iopsaka.

31.JIuneiinbie guddepeHnnansabie ypaBHeHus [-ro nopsaka. Y paBHeHUS
bepnymm.

32 JInddepentmansabie ypaBHeHus 1I-ro mopsiaka, JOMyCKArOIIHE TTOHMKEHUE
MOPSAKA.

33.Jluneitnbie omHopoaHbie AuddepeHimanbabie ypaBHeHus II-ro mopsgka c
MOCTOSIHHBIMU KO3 pUIieHTamu.

34.J1BoitHoM nHTEerpan. OCHOBHBIE IMOHATHS U ONPEIETICHUE.
35.I'eomeTpudecKuii CMBICI JBOMHOTO HHTETPAIa.

36.CriocoObl BEIYHUCIICHUS TBOMHOTO MHTETpaa.

37 IlpunoxxeHusi IBOMHOTO UHTETpaa.

38.KpuBONMHENHBIE UHTETPANIBI U UX TPUIOKEHHUS.

39.CBs13b KPUBOJIMHEWHOTO MHTErPajia C IBOMHBIM MHTErpajioM, popMmyiia
Octporpazackoro-I puna.

40.1ToBepXHOCTHBIE HHTETPAJIBI U UX MPUIIOKEHUS.

41.Yucnosele psiabl. OCHOBHBIE OHSTHS.

42.HeoO6Xx0oauMblil MpU3HAK CXOJAUMOCTH YUCIOBBIX PSAAOB.

43.]JlocTaToyHbIE NPU3HAKU CXOJIMMOCTH 3HAKOTIOCTOSIHHBIX PSIOB (CpaBHEHMS,
JHonambGepa).

44.JlocTaToYHBIEC MPU3HAKU CXOJUMOCTH 3HAKOIIOCTOSIHHBIX psiioB ([lomambepa).
45.JlocTaToyHble NPU3HAKU CXOJIUMOCTH 3HAKOTIOCTOSIHHBIX PSAA0B (MHTErPAIbHBIM
npusHak Komm).

46.JlocTaToOYHbIE MTPU3HAKU CXOAUMOCTH 3HAKOMOCTOSIHHBIX PsoB (PagukanbHbIN
npusHak Komm).

4’7.3HaKonepeMEHHBIE PSAJIBI.

48.3nakouepenyromuecs psaasl. [Ipusnak JleiObuua.

49.001mumit 1 10CTaTOYHBIN MPU3HAK CXOUMOCTH 3HAKOTIEPEMEHHBIX PSI/IOB.
50.A6co0THAS U YCIOBHAs CXOAMMOCTh YUCIIOBBIX psA10B. CBOMCTBA aOCOMIOTHO
CXOISAUINXCS PSIOB.

51.®yukumonanbHbie psiabl. OCHOBHBIE TTOHATHS.

52.Crenennoit psia. Teopema AGens.

53.CBoiicTBa CTEIIEHHBIX PSIIOB.

54 .Papawl Teinopa u Psasl Makiiopena.

55.PaznoxeHne HEKOTOPBIX dIeMEHTapHbBIX GYHKIUH B psif Teimopa
(Makuiopena). [Tpumep.

56.I'apmoHnYeckue KoeOaHms.



57. TpUroHOMETpUYECKHUE PAIBI.

58. Koappunmentsr @ypre. Psag Oypre.

59.Paznoxenue B pag Pypoe 2 7 -nepuoguueckux Gpynkumii. Teopema JJupuxie.
60.Psap1 dyphbe 1151 4ETHBIX U HEUETHBIX (DYyHKITHA.

Bonpocel k 3xk3amMeHy

I cemecmp
Komnerennus:

VYK-1. CriocoOeH oCymecTBIsATh KPUTUYECKUI aHAN3 MPOOJIEMHBIX CUTyallUid Ha
OCHOBE CHCTEMHOTO MOJX0/a, BEIpa0aThIBATh CTPATETHIO ICUCTBUN
OIIK-1. CmocobGeH cTaBUTh M pelIaTh HMHXKEHEPHbIE W HAYYHO-TEXHHUYECKHE
3amauyn B cdepe cBoel MpodeCcCHOHATBHOW ACSITEIBHOCTH W HOBBIX
MEXIUCUUIUTMHAPHBIX HAIMPaBICHUNA C HCIOJIb30BAHUEM E€CTECTBEHHOHAYYHBIX,
MaTEeMaTHYECKUX U TEXHOJOTHYECKUX MOJIeel

1.MHoXecTBa U AeHCTBUA HaJl HUMHU.

2.0THONIEHUSI HA MHOKECTBAX.

3.Anrebpa JOTUKH.

4.byneBbl QYHKIMH aNTeOphl JIOTUKH.

5.0cHOBHBIE KOMOMHATOPHBIE POPMYJIBL.

6.CoObITHS, BUIBI COOBITHI, CBOMCTBA.

7.Knaccuueckoe onpeneneHue BEpOSITHOCTA COOBITHS.

8.YactoTa NosiBIEHUS COOBITHS.

9.Teopema croxeHus.

10.Teopema ymHOXKEHUA.

11.CnenctBust TEOPEM CIOKEHUSA U YMHOKEHUS.

12.®opmyiia NoaHON BEPOSITHOCTH.

13.®opmyna baiieca.

14.I1oBTOpHBIE UcTibITaHus popmyia beprymu.

15.TToBTOpHBIEC UCTIBITAHUS JOKAIbHAS M UHTETpasIbHAs popMyibl Jlamaca.
16.I1oBTOpHKIE UcTibITanus Gopmyina [lyaccona.

17.AuckpeTHas ciaydaiiHasi BEJIMUYMHA.

18.YucnoBble XapaKTEPUCTUKH TUCKPETHOMN CIIyYalHOW BEJIMYHUHBI
(MaTeMaTUYEeCKOe 0XKHIaHHE).

19.YucnoBeie XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOW BETMYMHBI (JUCTIEpCHS,
CPEIHEKBaPaTHUYECKOE OTKIOHEHHE).

20.YucnoBble XapaKTepUCTUKU JUCKPETHOM CIly4ailHOW BeIMYMHBI (MOAa,
MeJIhaHa).

21.YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIydailHOW BETMYMHBI (HaYaIbHbIE U
LEHTPaJIbHbIE MOMEHTHI).

22.DyHKIus pacnpeaeeHus U €€ CBOMCTBa.

23.DyHKIMSA IJIOTHOCTU BEPOSITHOCTHU U €€ CBOMCTBA.

24.HenpepbiBHas ciaydaiiHasi BeIMUrMHA. YUCIOBbIE XapaKTEPUCTUKH.
25.1IpaBuio Tpex curm.



26.PaBHOMEpHOE pacnpeAeieHUe CIIy4YalHOW BEJIMYHHBI.

27.11okazarenbHOE pacnpenesieHue CIy4aliHOW BEJTUYUHBI.
28.PUHOMUHAJIBHBIN 3aKOH paCHpEACICHUS CIIy4YailHON BEJIMYUHBI.
29.HopMmanbHbIN 3aKOH paclpeiesICHUs CIIy4alHOM BEJTUYHHBI.
30.Bapuanmonnsiii psaa. [loauron u rucrorpamma.

31.Beibopka u reHepalibHasi COBOKYITHOCTb.

32.To4yeuHblil U UHTEPBAIbHBIE OLICHKH JIJI1 HEU3BECTHOTO MAaTEMATHYECKOTO
O’KMJIAHUS T€HEPAIBHON COBOKYITHOCTH.

33.KoppenaunoHHas 3aBUCUMOCTb, KOAPHHUITUEHT KOPPETAIUH.
34.YpaBHEeHUE TUHEWUHOW PErPECCUM.

IIpuMepbl NPaAKTHYECKUX 3aJAHUU VI IPOBEICHUS 3a4eTa

| cemecmp
Komnerennus:

VYK-1. Crioco0eH oCcylmecTBIsATh KPUTUUECKUM aHaU3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MTOAXO0/a, BBIpadaThIBaTh CTPATETHIO JEHCTBUI
OIIK-1. CrnocoOeH cTaBUTh W pelmaTh HHXXEHEPHbIE M HAay4YHO-TEXHUYECKHE
3amaun B cdepe cBoei mpodeCCUOHANBHOW  JEATETLHOCTH UM HOBBIX
MEXIUCIUIUIMHAPHBIX HAINPaBJIECHUN C HCIOJb30BAHMEM €CTECTBEHHOHAYYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTUYECKUX MOJIETeH

3a0anue 1. Halith CckangpHOe IPOU3BEICHHE BEKTOPOB a{—l;z;—S}H

5{0:3;5}

3a0anue 2. Haittu muny BeicoThl AD, B Tpeyroibauke ¢ BepmuHamu A (3;
4), B (2;-1), C (1; -7).

3aoanue 3. Hamucatb ypaBHEHHE MPAMOM, MPOXOJAIeH depe3 Touky M(-
4;3) 1 OTCEeKarIIel 0T KOOPAUHATHOIO YIJIa TPEYTOJIbHUK IJIOMIabl0, PABHOM 3.

3aoanue 4. Hauwt touku A(9;7), B(3;2), C(5;3). Haiitu ckamsapHoe
IPOU3BENECHHE BEKTOPOB ABuAC, JUIMHY BEKTOpAAB, KOCHHYC yIlla MEXIY

BEKTOpaMH ABHAC.
Vx+13-2vx+1
x2-9
3aoanue 6. OnpenenuTb BHUJ KPUBOM BTOPOTO MOPSAJIKA U MOCTPOUTH €€
rpaduk: 4x? + 25y — 100 = 0.

3aoanue 7. Boruucaums MaTpuily
2 0

3 4 2 1 3
D=(AB) - CraeA=(] o £)iB= ((1) §>;c =(y )
3aoanue 8. YCcTaHOBUTH YETHOCTh UM HEYETHOCTh (DYHKIINH y = Ig %
3x+2y+z=5,
3aoanue 9. Pemnth cucteMy ypaBHeHHd MeToaoM ['aycca x+y —z =0,
4x —y+ 5z =3.
3aoanue 10. HallTu KOOpIMHATHI LEHTpPA U PAJAUYC OKPYKHOCTU x* +y? —
8x + 6y — 11 = 0. IlocTpouTh OKPYKHOCTb.

3aoanue 5. Haiitu nipenensl GyHKIIUN lim
X—



IIpuMepbI NPaKTHYECKUX 3aJaHUH VIS IPOBEIeHUS IK3aMeHAa
Il cemecmp
Komnerenmnus:

YK-1. CniocoGeH ocyiecTBIATh KPUTUUECKHUIM aHAIW3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MOAX0/a, BHIpadaThIBaTh CTPATETHIO ACHCTBUMN

OIIK-1. CriocoOeH cTaBUTh M peliaTh UHKEHEPHbIE U HAYYHO-TEXHUYECKHE
3ajayn B cdepe cBoed MpodecCUOHANBHOM  JESATENBbHOCTH M HOBBIX
MEKIMCIUIUIMHAPHBIX HAIMPABICHUI C HMCHOJIb30BAHHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U TEXHOJOTUUECKUX MOJIeNIeH .

Z(—i}”n!

3aoanue 1. ccnenoBath Ha CXOIUMOCTD Psijl »=1
3aoanue 2. BBIUMCIWTH WHTETpajl WM YCTaHOBUTh €0 PacXOIUMOCThb

+00 3x2dx
fO x3+1° oo
Z (==
3n
3aoanue 3. HCCJ’IGI{OB&TB Ha CXOOUMOCTB psi »=1

3aoanue 4. BpHCIUTh IUIOMAAL (UTYpPHI, OTPAaHUYECHHYIO JIMHUAMH
y=-2+3x—x%, y=0

i
3aoanue 5. Haiitu paamyc cX0JIMMOCTH CTENIEHHOTO psijia "“ln+s
3aoanue 6. Bpiuncauth 00beM Tena, 0Opa30BAHHOIO BpalleHHEM (DUTYPHI,

OrpaHUYEeHHOMU Mapadoson y = x* + 1 U IPSAMBIMH X = -2, X = 2 Bokpyr ocu OX.
3aoanue 7. YKaxuTte cepeMHy UHTEpBaja CXOAUMOCTH psiaa

2 (D" @x-9)"

= 2n-1

=1
3a0anue 8. BeIYMCIUTD JJIMHY AYTH MOJYKYOHUYECKOM mapabosibl y = vx3 OT
Hayajao KOOpIUHAT 70 TOYKH (4; 8).

3aoanue 9. HailTu painyc CXOAMMOCTH CTEIIEHHOIO psijia

3aoanue 10. BBIUUCIATH CTAaTHYCCKHE MOMEHTHI OTHOCHTEIIBHO OCEH
KOOpAWHAT (UTYPHI, OTPAHUYEHHONW CHHYCOHUIOM y = sinx M oTpe3koM ocu OX ot
TOYKH x = 0 10 TOUKH x = .

IIpuMepsbI NpaKTHYECKUX 3aJAHUM VIS IPOBEACHUS IK3aMEHAa
I cemecmp
Komnierenuus:

YK-1. CnocoGeH ocylecTBIATh KPUTUUECKUI aHAIW3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOT0 MOAX0/a, BRIPA0aThIBaTh CTPATETHIO JCHCTBUN

OIIK-1. Crioco0OeH cTaBUTh U periaTh MHKEHEPHBIE U HAYYHO-TEXHUUECKHE
3amaun B cdepe cBoel TpodeCCHOHAIBHOM  ACATEILHOCTH M HOBBIX
MEKIMCIUIUIMHAPHBIX HAIMPABICHU C HMCHOJIb30BAHHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U TEXHOJOTUYECKUX MOJIeIIeH



3aoanue 1. B rpynne «byxrantepckuil ydeT u ayauT» 22 4ellOBEK U3 HUX
18 yenoBek caanm 3K3aMEH MO Maremartuke, B rpynne «@uHaHCHl U KpeauT» 34
YEeJIOBEK, M3 HHUX CHAIM B3K3aMeH Nno Marematuke 15 uenoBek. CiydailHO
BBIOpAaHHBIN CTYJIEHT CAall dK3aMeH Mo maremaTuke. KakoBa BepoOSITHOCTH TOTO,
YTO 3TO CTYACHT U3 IPpyNIbl «byXrantepckuid y4eT u ayiuT»?

3aoanue 2. BeposTHOCTb MPaBUILHOTO 0GOPMIICHHUS CUeTa Ha MPEANPUSITHH
cocraBisier 0,95. Bo Bpemsi ayauTopckoil NpOBEpKH OBUIM B3ATHI JIBa CYETA.
KakoBa BEpOSITHOCTh TOTO, YTO TOJIBKO OJHMH U3 HUX 0(OPMIIEH TPABUIIBHO.

3aoanue 3. Tpoe mpenojaBaTeieii MpUHUMAIOT 3k3aMeH u3 30 yesoBek,
IIPUYEM MEPBbIA ONpaIIMBaeT 6 CTYyIEHTOB, BTOpOW — 3, a TpeTuil — 21 cTyneHra
(BBIOOp CTYIEHTOB MPOU3BOIUTCS CIy4dailHBIM 00pa3oM u3 cnucka). OTHoleHHEe
TpEX HK3aMEHAaTOPOB K C€Ja00 MOATOTOBUBIIMMCS pPAa3jIMYHOE: IIAHChl TaKHX
CTYJEHTOB CIaTh 3K3aMEH Y IepBoro mnpemnoaasatens paBHa 40%, y BTOporo —
tosnbko 10%, 3ato y Tperbero — 70%. Haiftu BeposiTHOCTH TOro, 4to ciadbo
NOATOTOBUBUIMICS CTYJIEHT CIaji 3K3aMeH. Eciin U3BECTHO, YTO CTYIEHT HE CIall
’K3aM€EH, TO KOMY M3 TpPeX MPENnoiaBaTelieii, BEpOSITHEE BCErO, OH OTBEYaI?

3aoanue 4. YeTpipe moKymnaTelis MpyUexaid Ha ONTOBBIN ckiiajl. BeposTHOCTD
TOT0, YTO KaKJOMY M3 3THX MOKYyIaresae notpedyercs Xoao mibHUK Mapku “LG”
paBHa 0,4. HaiiTu BeposiITHOCTH TOTO, YTO XOJOAWJIBHUK MOTPEOYyeTCs HE MEHee
YEM TPEM MOKYIATEIISIM.

3aoanue 5. 3agan psna pacnpenenenus. Haittu M(X), u M(8X2 + 3), u

o(8X? + 3).
X 2 3 5 6 7 10
p 0,4 0,2 0,2 0,05 0,1 0,05

3adanue 6. BeposTHOCTH TOro, 4TO ayAUTOP JOMYCTHUT OMIMOKY HpHU
npoBepke Oyxranrepckoro Oamanca, paBHa 0,05. Ayautopy Ha 3aKiIIOuYeHUE
npencrtaBieHo 2 6amaHca. COCTaBUTh 3aKOH pacIpesesieHUs] Yuciia MPaBHIIbHBIX
3aKJII0YEHUI Ha MpoBepsieMble OalaHChI.

3aoanue 7. BeposITHOCTh HACTYIUUICHUSI COOBITUN B KQKJIOM U3 OJMHAKOBBIX U
He3aBUCHMBIX ucnbiTannid paBHa 0,8, Haitm BepositHocTs TOrO, yrto B 125
UCTBITAaHUSIX COOBITHE HACTYNUT HE MeHee 75 u He Oozee 90 pas.

3aoanue 8. Ha mpeanpustun paboTaroT ABE Opuraapl pabouMx: IepBas
MPOU3BOJIUT B CPEIHEM Y4 MPOIYKIMU C MOpoleHToM Opaka 4%, BTOpas — Y4
OPOAYKIMH C MPOLIeHTOM Opaka 6%. HaliTu BepoATHOCTH TOTO, UTO B35ITOE HAayraj
U3JIeNINe OKaXXeTcs OpaKOBAHHBIM.

3aoanue 9. Cpemm 10 norepeiHbpIXx OuIIeTOB uMeeTcss 4 Ouera ¢
BbirpeiieM. Haynauy mokymatror 2 Ounera. Hammcath 3akoH pacnpeneneHus
BEPOATHOCTEH YKCIia BEIUTPBIIIHBIX OUJIETOB CPEIU KYIJICHHBIX.

3aoanue 10. Cpenu 25 37€KTpUUECKUX JaMIIOYEK YEThIPE HECTaHAapTHBIE.
HaliTn BEpOSITHOCTH TOrO, YTO JIBE B3ATHIE OJHOBPEMEHHO JIAMIIOYKH OKaXXKyTCs
HECTaHJapTHBIMHU.

7.4 Meroauueckne MaTepHayibl, OINpeaesilOUIie  MPOUEAYPbI
OLCHMBAHUA 3HAHUH, YMEHMH M HABBIKOB, XapPAaKTePHU3YKUIUX ITaIbI
¢GopmupoBaHust KOMNeTEHIIMA



Kontpons ocBoenust guciuiuinHbl  «Marematuka ¢ 3JIeMEHTaMH
CTaTUCTUKW» TpoBoguTcsi B coorBeTcTBUU ¢ [ln. KyoI'AY 2.5.1 «Tekyuuit
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUYHAS aTTeCTaIUs 00yUarOIIUXCs».

PacuerHo-rpaduyeckasi padora — UHAUMBUAYAJIbHbIC 3aJaHus A
CaMOCTOATENILHOM  paboThl, XapakTepusylouuecs oOmeld TeMaTUKOH W
OTJIMYAIOUIUECS PACUETHOMN YaCThIO JJI KaXKI0IO BApUAHTA.

KpuTtepun onieHKu npu npoBeieHUN pacuyeTHO-rpaduueckux pador

OneHka «3a4TE€HO» BBICTABIISCTCSA, ©CIAM 3aJaHue BBIIIOJIHEHO B
YCTaHOBJICHHBI MHTEPBAJI BPEMEHHU B IMOJHOM OOBEME WIJIM B TIOJHOM O0BEME C
UCITPaBJICHHBIMH CaMOCTOSITEIIbHO o TpeOOBaHUIO penoiaBaress
MOTPENTHOCTSIMH BBIYUCIICHUH.

OrneHka «He 3a4YTEHO» BBICTABISICTCS, €CIM 3aJlaHWE HE BBITIOJHCHO B
YCTaHOBJICHHBIA MHTEPBAJ BPEMEHH.

Pedepat — 3T0 KpaTKO€ HU3JI0KEHUE B MMCHbMEHHOM BHUJE COJICP>KAHUS U
pe3yJIbTaTOB HMHIUBUIYAJIbHON YueOHO-UCCIEIOBATENbCKON JESITEIbHOCTH,
UMEET pErIaMeHTUPOBAHHYIO CTPYKTYpYy, coaepkaHue u odopmienue. B
yCTHOU (hopme peanu3yercs Kak JOKJIaa Ha KOH(epeHIn.

Kpumepusmu  oyenxu  pegepama  SBIAIOTCA: HOBU3HA  TEKCTAa,
000CHOBAaHHOCTh BBIOOpAa HWCTOYHHKOB JIUTEPATYPhl, CTCNEHb PACKPBITHS
CYIIHOCTH BOIpOca, COOM0AeHUs TpeOoBaHU K 0OpPMIICHUIO.

Kputepusivu  omeHku pedepara  SBISIOTCS:  HOBHU3HA  TEKCTa,
00OCHOBaHHOCTh BBIOOpAa HMCTOYHUKOB JIUTEPATYpPhl, CTENEHb PACKPBITHS
CYIIHOCTH BOTIPOCa, COOIOACHUS TPeOOBaHUM K 0(hOPMIICHUIO.

OneHka «OTJIMYHO» — BBITIOJIHEHBI BCE TpeOOBaHUS K HAIMCAHUIO
pedepara: o6o3HaueHa mpodaeMa u 000CHOBaHA €€ aKTyalbHOCTh; CAeIaH aHaIu3
pa3IMYHBIX TOYEK 3PEHUS] HAa pacCMaTPUBAEMYIO MPOOIEMY M JIOTUYHO M3II0KEHA
COOCTBEHHAsI TO3UIHS; CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPBITA MOTHOCTHIO,
BbIIEpKaH 00bEM; COOTIOICHBI TPEOOBaHNUS K BHEITHEMY O(OPMIICHHUIO.

OreHka «X0po1I0» — OCHOBHBIE TpeOOBaHUS K pedepary BHIIOJIHEHbI, HO
Ipyd STOM JIONYIIEHBl HEMOYETHl. B  YacTHOCTH, HMMEIOTCS HETOYHOCTH B
U3JIOKEHUW MaTepuasia; OTCYTCTBYeT JIOTMUYECKas TMOCIEeIOBAaTEeIbHOCTh B
CYKIEHUSX; HE BbIAEpkKaH 00BEM pedepara; UMEIOTCS yIylIeHUs: B 0()OPMIICHHUU.

OreHka «yAOBJIETBOPUTEIBLHO» — UMEIOTCS CYIIIECTBEHHBIE OTCTYTICHUS
oT TpeboBaHMil K pedeprupoBannio. B yacTHOCTH: TeMa OCBeIleHa JIUIIIh YaCTUYHO;
JTomylieHbl  (pakTudyeckue OmuOKu B coaepkaHuu pedepara; OTCYTCTBYIOT
BBIBOJIBI.

OneHka «HeyI0BJIETBOPUTEJIBLHO» — TeMa pedepaTta HE pacKphITa,
OOHApy)XKMBAETCsl CYIIECTBEHHOEC HETMOHWMAaHUE TMpoOJeMbl WU pedepar He
MPE/ICTABIIEH BOBCE.

KonrposbHasi padoTa — BBINOJHIETCS HAa ayJAUTOPHOM 3aHATHH, B
OTPAaHUYEHHBIA HHTEPBAl BPEMEHUM M COJNEPKUT 3aJaHUS 110 NPOUIAECHHOMY
Marepuany.

KpuTtepun onieHnBaHus BHINOJHEHUSI KOHTPOJIbHBIX PadoT



OTMeTKa «OTJHYHO» — 3aJJaHHE BBIIOJIHEHO B IIOJIHOM 00BbeMe, 0e3 OoInOoK
B pacyeTrax, IPUBEICHBI BCE MPOMEKYTOUHBIE BbIUNCIICHHUS.

OTMeTKa «XOpOLIO» — 3aJaHUE BBINOJHEHO B IEJIOM IPABHIIBHO, C
HEOOJIBITUMU MOTPEITHOCTIAMHU B 1-2-X BBIYHMCIICHUSX, HE BIUSIONIUX HA OTBET.

OTMeTKa «YHOBJIETBOPUTEIBHO» — 3a/IaHUE BBINOJHEHO NPAaBUJIBHO HE
MEHEE YEM Ha JIBE TPETH.

OTMeTKa «HEYHOBJIETBOPUTEJIBHO» — 33/[aHUE BBIIOJIHEHO MPABUIBHO
MEHEee, YeM Ha JIB€ TPETH, C TPyObIMH OIMOKAMHU B pacyeTax WM HE BBIITOJTHEHO
MOJTHOCTBIO.

Keiic-3aqanme — mnpeacTaBisioT cOOOM METOIMYECKH OpPraHU30BaHHBIN
IPOIECC aHaln3a KOHKPETHBIX CHUTyalluid M3 TPAKTUKH TNPOQPECCHOHATbHON
NeATeIbHOCTH. B pe3ynbTaTe aHamm3a CUTYallMd y CTYIAEHTOB (DOPMUPYIOTCS U
pPa3BUBAIOTCS ONpPENCICHHBIC KOMIICTCHIINH, HEOOXOAWMBIC MJII YCIEIIHOTO
BBITIOJTHEHUSA 3TON JEATEIbHOCTH.

Pezynomam evinonnenus ketic-3a0anusi oyewueaemcs C YUETOM CIEAYIOIIUX
KPUTEPUEB:

— TIOJIHOTA MPOPAOOTKU CUTYAITUY;

— MOJIHOTA BBIMIOJIHEHUS 33/1aHMUS;

— YMEHHE apTyMEHTHPOBAHO O0OOCHOBATh BHIOPAHHBIN BapUAHT PEIICHHUS.

KpuTtepuu ouneHnBaHus BbINOJTHEHUSI KeHC-3aIaHNM:

OTMeTKa «OTJMYHO» — 3aJaHue BBHINOJHEHO B TMOJHOM o00BEME C
COOJIFOJICHHEM  HEOOXOJIMMOM  ITOCJICIOBATCIBHOCTH  JICHCTBHM, B  OTBETE
MPAaBWIbHO U aKKypaTHO BBIMOJHSAET BCE 3alMCH, TAOJUIIbI, PUCYHKH, YEPTEKH,
rpaduKu, BEIYUCIICHUS; PABUJILHO BBITIOJHSIET aHAIU3 OITHOOK.

OTMeTKa «XOpPOLIO» — 3aJaHUE BBIIIOJHEHO NMPABWIBHO C Y4eTOM -2 Menkux
MOTPEIHOCTE WM 2-3 HEJOYETOB, MCIPABJICHHBIX CaMOCTOATEIBHO IO
TpeOOBAHUIO TIPETIOABATETIS.

OTMeTKa «yI0BJIETBOPUTEJIBHO» — 33JaHUE BBINOJHEHO NPaBUJIBHO HE
MEHEee YeM HaIoJIOBUHY, TOMYIIEHbI 1-2 MOrpemHOCTH WK OfHa rpy0as ommoka.

OTMeTKa «HeyI0BJIETBOPUTEJIbLHO» — JIONMYIICHb 1B (1 Oojee) rpyoObie
OIMOKHA B X0JIe¢ pabOThI, KOTOPhIE OOYYAIOIIUIICS HE MOXET UCIPABUThH JIaXe IO
TpeOOBAHMIO TIPETIOABATENS WK 3aJaHUE HE PEUICHO MOTHOCTHIO.

Tecr (mocT-TecT) — TECT HA OILICHKY, MO3BOJSIOIIUMN MPOBEPUTH 3HAHUS
CTYJIEHTOB MO MPOIICHHBIM TEMaM.

Kpurepuu onieHk# 3HaHMi CTY/IeHTOB NPU NPOBEEHUN TECTHPOBAHUS:

OneHKa «OTJMYHO» BBICTABISCTCS MPU YCIOBUU TMPABWIBHOTO OTBETA
CTyJICHTa HE MeHee YeM 85 % TECTOBBIX 3a/1aHUN;

OlleHKa «XOpOWLIOY» BBICTABIACTCS TMPU YCIOBUHM MPABUIHLHOTO OTBETA
cTyAeHTa He MeHee yeM 70 % TEeCTOBBIX 3alaHul;

OneHKa «yIOBJIETBOPUTEIbHO» BBICTABIISIETCA MPHU YCIOBHH MPABUIBHOTO
OTBeTa cTyAeHTa He MeHee 51 %.

O1neHKa «HEeyA0BJIeTBOPUTEIbLHO0) BbICTABIISIETCS MPU YCIOBUU MPABUIBHOTO
oTBeTa CTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3a1aHUil.

JK3amMeH (3a4eT).

Kpurepuu onieHuBaHusi 0TBETa HA IK3aMEHe



OrneHka «OTJIMYHO» BBICTABISIETCA OO0ydYaronmeMmycsi, KOTOphIi o0Osagaer
BCECTOPOHHMMHM, CHCTEMATU3UPOBAHHBIMU M INIyOOKMMM 3HAaHUSMU MaTepuaia
y4eOHOW MpOrpaMMbl, YMEET CBOOOJHO BBIMOJIHATH 3aJaHUsl, MPEAYCMOTPEHHbBIE
y4eOHOW MpOorpamMMoM, YCBOMJ OCHOBHYIO M O3HAaKOMWJICS C JONOJHUTEIbHOU
JUTEpaTypol, peKOMEHJOBaHHON yueOHOU mporpamMmoil. Kak mpaBuio, oneHka
«OTJINYHO» BBICTABISIETCS 00YYarOIIEMYCsl YCBOUBILIEMY B3aMMOCBSI3b OCHOBHBIX
HOJIO)KEHUH W TOHATUW JUCHUIUIMHBI B MX 3HAUYEHUU U1 INpuoOpeTaeMoi
CHEMATBFHOCTH, TPOSBUBIIEMY TBOPUECKHE CIIOCOOHOCTM B TOHHMAaHUH,
U3TIO)KEHUM U UCIHOJB30BaHUM  y4eOHOro  Marepuana, IIPAaBUJIBHO
OOOCHOBBIBAIOIIEMY TPUHATHIE pEIICHMs, BIAACIOMIEMY Pa3HOCTOPOHHUMU
HaBbIKaMH U IPUEMaMH BBITTOJIHEHUS PAKTUYECKUX PaboT.

OneHka «X0po10» BhICTABIISIETCS O0yYaIOIIEMYCs, OOHAPYKUBIIEMY TIOJIHOE
3HaHME  MaTepuasa y4yeOHOM  MpOrpaMMbl,  YCIEIIHO  BBINOJHSIOIIEMY
IPEIyCMOTPEHHbIE Y4eOHOW NpOrpaMMoONl 3aJaHusi, YCBOMBIIEMY MaTepuall
OCHOBHOM JIUTEPATypbl, PEKOMEHJOBaHHON yueOHOW mporpammoit. Kak mpasuio,
OLICHKA «XOPOLLOH» BBICTABJISICTCS oOyuarolemycs, [I0KA3aBIIEMY
CUCTEMAaTHU3UPOBAHHBIA XapakTep 3HAHUW 1O AUCLHUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEIbHOMY IIOTIOJIHEHUIO 3HAaHMW B XOJ€ JajbHeilmed ydeOHOW u
npo(heCCUOHATIBHON AESTENIbHOCTH, MPAaBUIBHO MPUMEHSIOMIEMY TEOPETUYECKUE
IIOJIOKEHMsT IIPpU PELICHUM IPAKTHYECKUX BOIPOCOB M 3aJad, BIIAJCIOLIEMY
HEO0OXOMMBIMH HaBbIKAMU U MPUEMAMHU BBIIOTHEHUS IPAKTUYECKUX pPa0OT.

OneHka «ya0BJIETBOPUTEIBHO)» BBICTaBISETCS OOy4YarOMIEMYCs, KOTOPBIA
MOKa3aJl 3HAHUME OCHOBHOIO Marepuana Y4yeOHOW mporpaMMbl B OOBEME,
JIOCTATOYHOM M HEOOXOAMMBIM /I JajibHEWIIed y4eObl U MPEACTOsIEed paboThl
[0 CIIELUATbHOCTH, CIIPABWICS C BBIIOJIHEHUEM 3aJIaHHUM, NPEAYCMOTPEHHBIX
y4e0-HOl MmporpaMMoi, 3HAaKOM C OCHOBHOM JHUTEpaTypoil, peKOMEHIOBAHHOU
yueOHOM  mporpammoi. Kak  mpaBuiio, OIIEHKAa  «YyJIOBJIETBOPUTEIHHO
BBICTABIIACTCS O00ydYaromeMycsi, JOMYCTHUBILIEMY IOTPEIIHOCTH B OTBETaX Ha
9K3aMEHE WJIM BBINOJHEHUH OHK3aMEHALIMOHHBIX 3aJaHuil, HO obyajgarouiemMy
HEOOXOJUMBIMU 3HAHUSMHU TOJI PYKOBOJICTBOM IpENojAaBaress Uil YCTpaHEHHUS
OTUX TOTPELIHOCTEH, HAapyIIAIOLIEMy IIOCIEA0BATEIBHOCTh B  HU3JI0KEHUHU
yu4eOHOro MaTepuaja W HCHBITHIBAIOIIEMY 3aTPyIHEHUS TpPU BBINOJIHEHUU
MPAKTUYECKUX PaOOT.

OneHka «HeyJ0BJIETBOPUTEJIBHO» BBICTABISIETCS OOydarouiemycsi, He
3HAIOIIEMY OCHOBHOM YacTW MaTepuayia yueOHOH MNpOrpaMMbl, JOMYCKAOIIEMY
NPUHIUIUANIbHBIE OHMIMOKM B  BBINOJHEHUM MPEAYCMOTPEHHBIX  y4eOHOMN
IpOrpamMMoi 3ajaHuil, HEYBEPEHHO C OOJIBIIMMU 3aTPYIHEHUSIMHU BBIMOJIHSIIOIIEMY
npakTuyeckue pabotel. Kak mpaBuio, OLEHKa «HEYIAOBJIETBOPUTEIBHO
BBICTABJISIETC 00yYaromeMycsi, KOTOPbI HE MOXET MPOJOJIKUTh OOyUYEeHHE WIIU
OPUCTYIUTDH K JEATENIBHOCTH 10 CIIEIUAIBHOCTH M0 OKOHYaHWU YHUBEpcUTeTa 03
JIOTIOJIHUTENBHBIX 3aHATHN 110 COOTBETCTBYIOIIEH JUCLIUIUINHE.

KpuTtepun onieHnBaHus 0TBETA HA 3a4eTe

O1eHKH «3aUTE€HO» U «HE3aYTEHO» BBICTABJISIOTCS MO JUCLUILIMHAM, (POPMOit
3aKJIIOYMTENIBHOTO KOHTPOJISL KOTOPBIX sBisfercs 3ader. lIpm 3Ttom oneHka
«3a4TEH0» JI0JDKHA COOTBETCTBOBATh MapaMeTpaM Jit00OM M3 MOJIOKHUTEIbHBIX



OLICHOK («OTJIMYHO», «XOPOULIO», «yAOBIECTBOPUTEIBHOY), OMMMCAHHON B KPUTEPHSIX
10 9K3aMEHY, a «He3a4TeHO0» — [apaMeTpaM OLIEHKH «HEYJJOBJIETBOPUTEIBHOY.

8 IlepeyeHb OCHOBHOM M 1OMOJTHUTEIBLHON YUeOHOM JIUTEPATYPHI

OcHoBHas yueOHas1 JIUTEpaTypa

1. Maneixun B.W. Beiciias MmatemaTuka : yue0. mocooue / B.M. ManbixuH, —
2-¢ m3a.mepepab. u gom. — Mocksa : UTHOPA-M, 2020 - 365 c.— (Bricuee
obpaszoBanue) - Pexxum moctymahttps://new.znanium.com/read?id=356193 — ObC
«Znaniumy

2. MlumayeB B.C. Bricmas marematuka : yueObnuk / B.C. [llumages. —M. :
NHOPA-M, 2017. — 479 c. — (Bseicmiee oOpaszoBanue). — Www.dx.doi.org
/10.12737/5394. - Pexxum moctyna: http://znanium.com /catalog/product/851522—
OBbC «Znanium»

3. Uepnenko B.Jl. Beiciiag MaremaTuka B mpumepax U 3amadax. Tom 2
[DnexkTpoHHBI pecypc]: yueOHoe mocobue nansi By3oB / B.JI. UepHenko. —
DnekTpoH. TekcTtoBble naHHbie. — CII6. : IlomuTexnuka, 2016. — 572 ¢. — 978-5-
7325-1105-5. — Pexxum moctyma: http://www.iprbookshop.ru/59560.html — 3BC
«IPRbooks»

JlonotHUTEILHAA yYeOHAasl JIUTepaTypa

1. Marematuka B mpumepax M 3ajnadax : yueo. nocooue / O.M. Jlertspena,
JLH. Xypbenko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — M. : UH®PA-
M, 2019. — 372 c. — (Beiciiee obpazoBanue: bakanaBpuar). - Pexxum nmocryna:
http://znanium.com/catalog/product/989802 — 3BC «Znanium

2. Illunaues B.C.3agayHuk 1o BhICIHIEH MaTeMaTuke : yded. mocobue /
B.C. lllunaves. — 10-e u3n., crepeorun. — M. : UHOPA-M, 2019. — 304 c. —
(Boictiee  oOpaszoBanme). -  Pexxum  jmoctyma:  —http://znanium.com
[catalog/product/986760 — DBC «Znanium»

3. JIypse W.T'., u ap. Beicmas matemaruka. [IpakTuky™m : y4e6. mocobue /
N.T'. JIypre, T.Il. ®yatukosa. — M. : By3oBckuit yueonuk : MHOPA-M, 2018. —
160 c. - Pexxum noctymna: http://znanium.com/catalog/product/935333

4. Mankun A.C., Ilankun B.A. 3agaun ¢ pemieHUsAMH IO BbICHIEH
MaTeMaTHKe, TEOpUU BEPOSITHOCTEH, MaTeMaTHYECKON CTaTUCTHKE,
mMatemarudeckomy nporpammuposanuto / [llankun A.C., llankuu B.A., - 8-¢ u3zz.
- M.:lamkoB u K, 2017. - 432 c.: ISBN 978-5-394-01943-2 - Pexxum pocrtymna:
http://znanium.com/catalog/product/430613 — DBC «Znanium

5. MarasunnukoB JIL.W. Beicmas wmarematuka. Juddepeninuanbnoe
HCUHUCIIeHuEe [DJEeKTPOHHBIN pecypc] : yueOHoe mocodbue / JI.M. MarasuHHHUKOB,
A.JI. Mara3uHHUKOB. — DJEKTPOH. TEKCTOBblE JaHHbIe. — ToMmck: Tomckuii
rOCyJJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAIUOICKTpOHUKH, 2017.
— 188 c. — 978-5-4332-0114-9. — Pexxum moctyma: http://www.iprbookshop.ru
[72078.html — DBC «IPRbooks»

6. UrnaroBa C.E. Marematnka YueOnoe mocobme. Yactey 2. / Mruarosa
C.E., I'py3una T.H., YUepnsyuany T.B. [lox penaxiueii C.E. Urnarosoii. // CaHKT-



https://new.znanium.com/read?id=356193
http://www.dx.doi.org/
http://www.iprbookshop.ru/59560.html
http://znanium.com/catalog/product/989802
http://znanium.com/catalog/product/935333
http://znanium.com/catalog/product/430613
https://elibrary.ru/item.asp?id=34946094

[TerepOypr,

2017.

C. 7.

Pexum nmocryna:

elibrary 34946094 49435098.pdf — UuTepHeT-n0CcTyMI
7. CadpponoBa T. U., CrenanoB B. W.. DnemeHTsl Teopuu BEPOSATHOCTEH U
MaTeMaTUYECKOW CTATUCTUKHU. lIpuMepsl, ynpakHEHHs, KOHTPOJIbHBIE 3aJIaHHS:

yue6. IlocoOue

Kpacuonap:
oOpazoBarensHbli moptan KyO['AY, pexum pgocryna

Ky6T'AY,

[file.php/111/02 Safronova teor ver.pdf

2013.

https://elibrary.ru/download/

NuaTepuer  pecypc:
http://edu.kubsau.ru

9 Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH

«HHTepHET»
Ne Haumenosanue | Tematuka Hauano nelictsust u HaumenoBanue
pecypca CPOK JeHCTBUS OpTraHu3aIuy U HOMEP
JI0TOBOpa JIOTOBOpa
1 Znanium.com | YHuBepcaJibHas 17.07.2019 JHorosop Ne 3818 ObC
16.07.2020 or 11.06.19
17.07.2020 Horosop 4517 OBC ot
16.01.2021 03.07.20
17.01.21 Horosop 4943 OBC ot
16.07.21 23.12.20
2 W3narensctBo | Berepunapus 13.01.2020 00O «M3n-Bo Jlanby
«JIaHp» CenbCK. X03-BO 12.01.2021 Kontpakr Ne940 ot
Texnonorus 12.12.19
XpaHCHUS U 13.01.21 Kontpakr Ne 814 ot
nepepadboTKu 12.01.22 23.12.20 (¢ 2021 roga
MUIIEBBIX OTJI. KOHTPAKTHl Ha
MIPOIYKTOB BETEPUHAPHIO U
TEXHOJIOTHIO Tiepepad.)
KonTpakt Ne 512 ot
23.12.20.
3 IPRbook YHuBepcanbHas 12.11.2019- 000 «Ai#i ITu Dp
11.05.2020 Menuay JInieH3noHHbBIH
noroBopNe5891/19 ot
12.11.19
12.05.2020 000 «Aii I[Tu 3p
11.11.2020 Menuay JInieH3noHHbBIH
noroBopNe6707/20 ot
06.05.20
12.11.2020 000 «Aii ITu Op
11.05.2021 Menuay JInieH3noHHbBIH
noroBopNe7239/20 ot
27.10.20

— PEKOMEHIyEMbIC UHTEPHET-CAUTHI:

1.http://www.rsl.ru/ru_- Poccuiickas rocyaapcTBeHHas OMOIMOTEKA
2.http://www.Math-Net.ru_- O6mepoccuiickuii MaTeMaTHYECKUH TOPTAJL.



https://elibrary.ru/download/%20elibrary_34946094_49435098.pdf
https://elibrary.ru/download/%20elibrary_34946094_49435098.pdf
http://www.rsl.ru/ru
http://www.math-net.ru/

3.http://www.statsoft.ru/home/portal/default.asp_— Crarucrudeckuit mopran Stat
Soft.

4.http://www.allmath.ru /appliedmath.htm - MaTemartuueckuii nopras.
5.http://www.algolist. manual.ru_-_Caiit npaktuyeckold 00JacTH HTPUMCHCHHS U
pELIeHUs JTUHENHBIX YPABHCHUMU.

6.http://www.fipm.ru_- O6pa3oBaTe/IbHBIN CANT 110 OCHOBHBIM pa3jieiaM JUHCHHOU

anreOphl.

MeToanyeckue yKkazaHusi JJsi 00y4arOIMUXCs M0 0CBOEHH IO TUCIIATIJIMHBI

1. MaTtemaTrka: METOJ. YKa3aHHs K CEMHHApCKuM 3aHsatusaMm / coct. H. B.
Baxpymesa, A. B. Kazakesuu, T. f. Kamoxnas, H. A. ConoBseBa. — KpacHoxap:
KyoT'AY, 2019. — 44 C Pexum J0CTyna:
https://edu.kubsau.ru/file.php/111/MU_Matematika_23.05.01_521014 v1 .PDF
2.KazakeBuu A.B. Maremaruka: aHajdUTHYecKasi T€OMETPHUS Ha IJIOCKOCTH U B
npoctpaHcTBe : y4ueb. mocodue / A. B. KazakeBuu, H. A. ConosbeBa; Ky0. roc.
arpap. yH-T uM. U. T. Tpybununa. - Kpacuonap: KyoI'AY, 2018. - 101 c. - Pexxum
JOCTyTa: https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA
GEOMETRIJA NA PLOSKOSTI 447029 vl .PDF

3.KazakeBnu A.B. Maremaruka: KpUBBIE BTOPOrO0 TOpPSAKAa M TOBEPXHOCTH
BTOpOTO Topsaka : yued.-meron. nocodbue / A. B. KASAKEBUY, B. H. I'erman, H.
A. ConoBbeBa; Ky06. roc. arpap. yu-t um. W.T. TpyOununa. - KpacHopap:
Ky6I'AY, 2017. - 32 C. Pexum NOCTyTA:
https://edu.kubsau.ru/file.php/111/krivyen 2 porjadka .pdf

4 Kamoxnas T.51. DnemenTsl Teopun psifoB: yued. mocodue / T. 5. Kamoxxnas, B.
M. CwmonenueB; Ky06. roc. arpap. yu-t um. W.T.Tpybwnuna. - KpacHonap:
Kyol'AY, 2017. - 77 C. - Pexum JOCTyma:
https://edu.kubsau.ru/file.php/111/Rjady uch.posobie 2019 2 468479 v1 .PDF
5.CmonenueB B.M. MareMaruka: KpaTHbIE€ HUHTETPajbl, TEOPUS BEPOSTHOCTU U
MaTreMaTudeckas craTuctuka: cO. 3amad / Ky6. roc. arpap. yH-t um. W.T.
Tpyoununa; B.M. Cmonennes, B.H. I'erman, T.f. Kanroxnas, O.1O. Tumenko . -
Kpacuonap: Ky6l'AY, 2017. - 25 C. Pexum JNOCTyIa:
https://edu.kubsau.ru/file.php/111/matematika_chast_2.pdf

6.Konaparenko JI. H. MaremaTudeckuii aHaau3: yued. mocobdue /
JI. H. Kongpatenko. — OOO «IIpuntTeppa»: Kpacunomap, 2019. — 184 c. Pexum
JOCTyTa:

https://edu.kubsau.ru/file.php/111/ves_tekst Matem.analiz_464379 v1 .PDF)
7.JlykpsinoBa U.B., Apunnue M.B. Beiciias matematuka: yd4eOHBIM Kypce st
CTYJICHTOB arpOHOMUYECKUX CIEeHHAIBHOCTeW: u3A. 2-oe, mepepad. W JOIM.—
Kpacnomap:  KI'AY, 2012. - 401 c¢: wn  Pexum  gocryna:
https://edu.kubsau.ru/file.php/111/MetKURSagro.pdf

11 Ilepeyenr HHPOPMANMOHHBIX TEXHOJIOTHH, WHCHOJb3yeMbIX NpPH
OCYlIeCTBJIECHMH 00pa30BaTeJIbHOI0 MNpoLecca MO0 AUCHHUILIMHE, BKJIKYAS
nepeyeHb MPOrpaMMHOr0 odecrnedyeHUsi U MH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM


http://www.statsoft.ru/home/portal/default.asp
http://www.algolist.manual.ru/
http://www.fipm.ru/
https://edu.kubsau.ru/file.php/111/MU_Matematika_23.05.01_521014_v1_.PDF
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA_%20GEOMETRIJA_NA_PLOSKOSTI_447029_v1_.PDF
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA_%20GEOMETRIJA_NA_PLOSKOSTI_447029_v1_.PDF
https://edu.kubsau.ru/file.php/111/krivyen_2_porjadka_.pdf
https://edu.kubsau.ru/file.php/111/Rjady_uch.posobie_2019_2_468479_v1_.PDF
https://edu.kubsau.ru/file.php/111/matematika_chast_2.pdf
https://edu.kubsau.ru/file.php/111/ves_tekst_Matem.analiz_464379_v1_.PDF
https://edu.kubsau.ru/file.php/111/MetKURSagro.pdf

NudopmanimonHbie  TEXHOJIOTMM,  UCMOJb3yEMble  MpPU  OCYIIECTBICHUU
00pa3oBaTeILHOTO Mpolecca Mo AUCHUTLITUHE, TTO3BOJISIOT:

- o0ecne4ynTh B3aMMOJIEUCTBUE MEX]y Yy4YaCTHHKaMu 0Opa3oBaTelbHOTO
mpoliecca, B TOM YHUCJIE CHHXPOHHOE W (WJIM) aCMHXPOHHOE B3aMMOJCHCTBUE
nocpeacTsoM cet "MuTtepuer”;

- (¢ukcupoBaThb X0l  00pa3oBaTEIBHOTO  IMpollecca,  Pe3yJbTaTOB
IPOMEXYTOUHOM aTTecTalud 1O JAWCHUIUIMHE U Pe3ylbTaTOB OCBOCHUS
00pa30BaTEeNbHOM MPOTPAMMBI;

- OpraHM30BaTh MpoLEeCcC 00pa3oBaHUsl MYyTEM BU3YAIHU3AINH H3y4aeMOil
uH(GOpPMaIIMU TTOCPEICTBOM HCTIOIB30BaHUS MPE3CHTAIlH, Y4eOHbIX (DUITBMOB,

- KOHTPOJIUPOBATh pPE3yJIbTaThl OOyYEHHS HA OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

Cpencrea uHGOPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOT U,
3a/1eiiCTBOBAHHBIX B 00pa30BaTeJILHOM Ipolecce

Ne HaumeHnoBanue Kparkoe onucanue

1 Microsoft Windows OnepanyoHHas cucTeMa

2 Microsoft Office (Bxirouaer Word, [MTakeT 0(hUCHBIX MPHIOKECHUI
Excel, PowerPoint)

3 Microsoft Project VYipaBieHue MPOeKTaMu

4 Microsoft Visio CXeMBbI M JHarpaMMbl

5 Microsoft Visual Studio Pa3paboTka nmpuinoxeHui

6 Microsoft Access CYBJ

7 Kommnac CAIIP

8 Autodesk Autocad CAIIP

9 Statistica Crarucruka

10 Cucrema tectuposanust INDIGO TectupoBanue

11 1C.Ilpennpusrue ERP

12 1C.byxranrtepus VYyerHas cuctema

[TpumepHbIii IepedeHb» cBOOOAHO pactpocTpansiemoro [1O**

Ne HaumeHnoBanue Kparkoe onucanue
1 Linux OnepanuoHHas cucreMa
2 Libre Office (Bxmrouaer Writer, Calc, [TakeT 0pUCHBIX MPUITOKESHHIA
Impress, Draw, Base)
3 Nanocad CAIIP
4 Gimp I'paduueckuii pegakrop
5 Blender 3D-npoeKTHpOBaHKe
6 Notepad++ TekcToBbIN penakTop
7 Cisco Packet Tracer MozenupoBaHie KOMITBIOTEPHBIX CETel




** mepedeHb MOXKET JOMOJHATHCS pa3padOTYMKOM paboyeil mporpaMmsl. B aTom
cilyyae He0OXOMMO MPEACTaBUTh CCHUIKY, MOJITBEPKAAIOIIYIO CTATyC
ucnosaszyemoro I10.

[lepeuenb mpodeccHoHANbHBIX 0a3 JMaHHBIX UM HWH()OPMAIMOHHBIX CIPABOYHBIX
CUCTEM

9JI€KTpOHHO-6I/I6JII/IOTC‘IHBIC CUCTCMBbI

1. | UsparennctBo «JlaHb)» Wurepuer goctyn | http://e.lanbook.com/
2. IPRbook Wutepner noctyn | http://www.iprbookshop.ru/
3. | Znanium.com Wurepuer goctyn | http://e.lanbook.com/
4. | ObpazoBaTenbHbIN OpTAI )

Ky6rAY Wutepner noctyn | https://edu.kubsau.ru/

[TpodeccnonanpHpie 0a3bl JAHHBIX M HHOOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI

5. | Koncynprant [lroc Wurepuer noctyn | http://www.consultant.ru/
6. | lapanr Wureprer goctyn | http://www.garant.ru/
1. Hayunas smekTpoHHas ) :

GubmHoTeKa eLibrary Wnrtepuer noctyn | https://www.elibrary.ru/

12. MartepuajbHO-TeXHHYECKOe oOecrnedyeHHe OOy4YeHHMsl IO

aucuumInHe 1 jaun ¢ OB3 u uHBaJIN/10B

BxomHast Tpynna B INIaBHBIA y9eOHBIH KOpITyC 000pyI0BaH MaHycOM, KHOITKOI BBI30BA,
TaKTWIBHBIMUA ~ TAaOJMYKAMH, ONOPHBIMU  TOPYYHSAMH, MPEAYNPEKTAOUIMMUA  3HAKaMH,
JOCTYIHBIM pacIIMPEHHBIM BXOJO0M, B KOPIIYCE€ €CTh CIIELMaIbHO 00Opy/OBaHHAs CaHUTapHas
koMHaTa. [[nsa nepememenus unBanunoB u JIOB3 B nomemeHun umeercs NepeABHKHON
T'yCEHUYHBI CTYyNEeHbKOXOA. Kopryc oOcCHalieH NpOTHBONOKAPHOW 3BYKOBOM M BHU3YaJIbHOM
CUTHAIA3aIueNn

Ne| HaummeHoBaHMe y4eOHBIX HaumenoBanue nomeeHui s Anpec (MECTONOI0KEHNE ) TOMEIIeHU I
n/n IIPEMETOB, KypCOB, NpOBEEHHS BCEX BUAOB yueOHON JUIA IPOBENICHHSI BCeX BUIOB yueOHOU
JUCHUIUIAH (MOIyJei), JeSITeIbHOCTH, IPEyCMOTPEHHOM JIESITETIBHOCTH, TIPETyCMOTPEHHOI
MPaKTUKU, HHBIX BUJIOB y4eOHBIM IUTAHOM, B TOM YHCIIE y4eOHBIM ITaHOM (B cIydae
y4eOHOU e TeNLHOCTH, MOMEUIEHUS JJIsl CAMOCTOATENbHON peanu3anyu 00pa3oBaTeIbHON
MIPEAYCMOTPEHHBIX YU€OHBIM | pPabOTBHI, C yKa3aHHUEM IEpPEYHsI OCHOBHOTO MPOTpaMMBI B CETeBOH hopme
IUIAHOM 00pa3oBaTeNIbHOM 00opynoBaHusl, y4eOHO-HarJIAJHBIX JIOTIOJTHUTENBHO yKa3bIBaeTCs
MPOTPaMMBbI MOCOOMH M MCIIOIb3YEeMOTO MPOTrPAMMHOTO HaMMEHOBAaHUE OPTaHHU3ALNH, C
obecrieueHus KOTOPOH 3aKJIIOYEH JJOTOBOP)
1 2 3 4

1 |Teopus mexanu3moB u Manut| [Tomewenue Ne221 I'VK, niowaoo — 101
M?; nocadounvix mecm 935, yuebnas
ayoumopust 015 NPOBeOeHUs. 3aHAMUL
JIEKYUOHHO20 MUNA, 3AHAMULL
CEMUHAPCKO20 MUNA, KYPCOBO20
nPOEKMUPOBAHUSL (6bINOIHEHUSL KYPCOBbIX

pabom), pynnoswix u UHOUBUOYATbHBIX 350044, 2. Kpacnooap, ya. um.
KOHCYIbmayutl, mekyujeco KOHmpoJis u Kanununa 0. 13, 30anue 2nasnozo
NPOMEdHCYMOUHOU ammecmayuu, 6 mom yuebHozo Kopnyca

yycne 051 00y4aowWUxCcs ¢
unsanuonocmoio u OB3

cneyuanu3upoBanuas mebens (yuebnas
docka, yuebnas mebenv) , 6 mom yucie s

obyuarowuxcsa ¢ uneanuornocmoio u OB3;



http://e.lanbook.com/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/
http://www.consultant.ru/
http://www.garant.ru/
https://www.elibrary.ru/

mexnudeckue cpedcmaa ooyuenus, Habopvl
0eMOHCMPAYUOHHO20 0O0PYOOBAHUS U
YUeOHO-HA2TIAOHBIX NOCOOULl (HOYMOYK,
NPOeKmop, dKpaw), 6 mom yucie O
obyuaiowuxcs ¢ uneanuonocmoio u OB3

2 |Teopust MEXaHU3MOB U MAITHH 114 300 yuebnas ayoumopusi ons
nposedenUs 3aHAMUN CEMUHAPCKO20 MUNd,
KYpC08020 NpOeKmupo8anus (GblnoIHeHUs.
KYpCog8bix pabom,), 2pynnoewix u
UHOUBUOYATLHBIX KOHCYIbMAYULL,
meKyuje20 KOHmpOoJst U NPOMENCYMOUHOU
ammecmayuu, 8 mom uucie 0s
obyuaiowuxcs ¢ uneanuonocmoio u OB3

Tlomewenue Nell4 300,
nocadounvlx mecm — 25; niowadv — 350044, 2. Kpacnooap, ya. um.
43m?; yuebnas ayoumopusi s npogedenus|  Kanununa 0. 13, 30anue kopnyca
3aHAMULL CEMUHAPCKO20 MUNA, KYPCOBO2O 300UHIICEHEPHO20 (paKyTbmema

NPOeKMUpOBanus (6bINOIHEHUs. KYPCOBbIX
pabom), epynnoswix u UHOUBUOYATbHBIX
KOHCYIbMAYUL, MeKyuje20 KOHmpoJist u
APOMEIICYMOUHOU AMMeCmayuu, 6 nom

yucie 01 00yHarwuxcs ¢
unsanuonocmoto u OB3
cReyuanu3UposanHas mebens(yueoHas
docka, yuebnas mebenv), 8 mom uucie 0is
obyuarowuxcs ¢ uneanuonocmoio u OB3

13. OcoOenHocTu opranusauuu oOyuenuss Jjun ¢ OB3 u
UHBAJIN/I0B

Jns uaBanmunoB u juil ¢ OB3 MOXeT H3MEHATHCS O0BEM JTUCHIUTLITHHBI
(Momyns) B yacax, BBIJICJIGHHBIX Ha KOHTAKTHYIO paboTy oO0ydaromerocs c
npernojaBareneM (10 BUJIaM Y4€OHBIX 3aHSTHUH) M HA CaMOCTOSITENbHYIO padoTy
oOyyaromierocss (Ipy 3TOM HE YBEJIMYMBAETCS KOJUYECTBO 3aUETHBIX €IUHUIIL,
BBIJICIICHHBIX Ha OCBOCHUE JUCIUTUIAHBI).

@DOH/IbI OLICHOYHBIX CPEJICTB AN TUPYIOTCS K OTPAHUYCHUSM 3/I0POBbSI U
BOCIIPUATHS HH(GOPMAIIH 00yUYatOIIIUMHUCS.

OcHoBHBIC (HOPMBI TIPEACTABICHUS OIICHOYHBIX CPEJICTB — B IEYATHOM
dbopme unu B hopMe IEKTPOHHOTO IOKYMEHTA.

DopMbI KOHTPOJIS U OLIEHKH PE3YJbTaTOB OOYUYCHUSI UHBAIUAOB U
it ¢ OB3

Kareropun ®dopma KOHTPOJIS ¥ OLIEHKU PE3yIbTaTOB 00yUeHuUs
CTYJIEHTOB C
OB3 u
MHBAJIUTHOCTBIO

C napywenuem | — YCTHasl MPOBEPKa: JTUCKYCCUHU, TPEHUHTH, KPYIJbIE CTOJbI, coOece10-




3peHus BaHUs, YCTHbIE KOJUIOKBUYMBI U Jp.;

- C UCMOJIb30BaHWEM KOMITbIOTepa U criermanbHoro [10: padora ¢ aek-
TPOHHBIMU 00pa30BaTEIBHBIMH pPECYpCaMH, TECTHPOBAaHUE, pedepaTsl, Kyp-
COBBIE MPOEKTHI, TUCTAHIIMOHHBIE (DOPMBI, €CITH TTO3BOJISIET OCTPOTA 3PEHUS -
rpaduveckue paboThl  1Ip.;

IIPHU BO3MOYKHOCTH MMUChMEHHAs IIPOBEPKA C UCIIOIb30BAHUEM pelibeHO-
TOUYEYHOM cucteMbl bpaiiiis, yBenndeHHOro mpudTa, UCIOIb30BaHNE
CTEIUATBHBIX TEXHHYECKUX CPEACTB (TH()IOTEXHUIECKUX CPEIICTB):
KOHTPOJIbHBIE, rpaduieckre padoThl, TECTUPOBAHKE, IOMALITHHE 3a[aHHUS,
3cce, OTUETHI U JIp.

C napywenuem | — IUCbMEHHAs NPOBEPKA: KOHTPOJIbHBIE, Ipaduyeckue paboThl, TECTH-
cnyxa poBaHUE, AOMAIIHUE 3aJaHHs, 3CCe, MMCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U
ap.;

- C UCIOJIb30BAaHUEM KOMIIbIOTEpA: paboTa ¢ AJIEKTPOHHBIMU 00pa3oBa-
TeJNbHBIMU pecypcaMM, TECTUPOBaHHE, pedeparsl, KypCcoBble IPOEKTHI, Ipa-
¢dugeckue paboThI, TUCTAHIIMOHHBIC (POPMEBI H JIp.;

IpU  BO3MOKHOCTH YCTHAsI IPOBEPKA C MCIIOJIb30BAHUEM CIEIIHATbHBIX
TEXHUYECKHUX CPEJICTB (ayIUOCPENICTB, CPEICTB KOMMYHHUKAIINH,
3BYKOYCHJIMBAIOLLEH anmapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIbI, cOOeceI0BaHUs, YCTHbIE KOJUIOKBUYMBI U JIp.

C napywenuem | — MUChMEHHAs TPOBEPKA C UCIIOJIb30BAHUEM CHCIHAIBHBIX  TEXHHUYE-
ONnopHo- CKHUX CPE/ICTB (IbTEPHATHBHBIX CPEICTB BBOJA, YIIPABJICHUS KOMITBIOTEPOM
dguecamenvbHo20 | U JIp.): KOHTPOJbHEIE, Tpaduueckue paboThl, TECTUPOBAHKE, TOMAIITHUE 3a/1a-
annapama HUS, 3CCe, TUChbMEHHBIE KOJJIOKBUYMBI, OTYETHI U Jp.;

- YCTHas IPOBEPKAa,  C UCIOJIb30BAHUEM  CHELHUAIbHBIX  TEXHHUYE-
CKUX CpEeICTB (CpeACTB KOMMYHHUKAIUI): JUCKYCCHM, TPEHUHIHU, KPYTJble
CTOJIbI, COOECEI0BaHUs, YCTHBIE KOJUNIOKBUYMBI U JIP.;

C MCIIOJIb30BaHUEM KOMITbIOTepa U crienuaibHoro [1O (anbrepHaTUBHBIX

CPEICTB BBOJAa U yIpaBJIeHUS] KOMIIBIOTEPOM U JIp.): paboTa ¢
ANEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCAMU, TECTUPOBAHHUE, pedepaThl,
KYpCOBBIE MPOEKTHI, rpaduuecKkue paboThl, AMCTAHIIMOHHBIE (DOPMBI
IPEANOYTUTENIbHEE 00YyJalOUIMMCs, OTPAaHUUYEHHBIM B NEPEIBUKEHUU U JP.

Apanranuss  NpPoUeAYPbl  NPOBEACHHUS  MPOMEXKYTOYHOMN

aTTecTAlMHU I MHBAJIUI0B 1 Jui ¢ OB3:

B xone nmpoBeaeHus MpoOMEKYTOYHOM aTTeCTAllUN IPELYCMOTPEHO:

- MIpEABSABICHHE 00YUYAOIMIMMCS TICYATHBIX U (KMJIK) JIEKTPOHHBIX MaTe-
puajoB B (popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS;

- BO3MOYKHOCTh II0JIb30BAThCA WHJUBUYaJbHBIMU YCTPOWCTBAMHU U
CpEeACTBaMHU, MO3BOJISIOIIMMHU AIANITUPOBATH MATEPHUAJIbI, OCYIIECTBIIATh NPUEM U
nepenayy uHGOpMaIMU ¢ YI€TOM UX UHAUBUYaTbHBIX 0COOCHHOCTEH;

- YBEIIMYECHUE MPOJIOKUTEIIBHOCTH MPOBEACHUS aTTECTAIUU;

- BO3MOKHOCTh TTPUCYTCTBHS ACCUCTEHTA U OKa3aHUSI UM HEOOXOIUMOMN
MOMOIIM (3aHATH pabodee MECTO, MEepPEABUraThCs, MPOYUTATh U O0QOPMUTH 3aj1a-
HHE, 00IIAThCS ¢ MPEIoAaBaTEIIEM).

@opMbI MPOMEKYTOUHOU aTTECTAUU JJ1s1 THBAIUOB U Ul ¢ OB3 10mKHBI




YYUTHIBATh UHIMBUIYATBHBIC U TICUXO(PU3NIECKHE OCOOCHHOCTH
obOyuatomerocs/o0ydarontuxcs no AOIIOIT BO (ycTHo, michbMEeHHO Ha Oymare,
MUCHPMEHHO Ha KOMIIbIOTEpE, B OpMe TECTUPOBAHUS U T.I1.).

CnenuanbHble YyCJIOBHSI, oO0ecnmeyuBaeMble B Ipouecce

npenogaBaHnusi IMCHUILIMHBI
CTyIeHTBI ¢ HAPYIIEHUSIMH 3PEHUs

- MpeloCTaBlIeHue 00pa30BaTEIBHOIO KOHTEHTA B TEKCTOBOM JJIEK-
TPOHHOM (hopmaTe, MO3BOJISIONIEM IEPEBOIUTD MJIOCKONEUAaTHYIO HH(OPMAIUIO B
ayJIMaJbHYyI0 WIH TaKTWIBHYIO OpMY;

- BO3MOKHOCTh HCIIOJb30BaTh WHIAWBUIYAJIbHBIE YCTPOWCTBA U CpEJ-
CTBA, [TO3BOJISIOIINE a1allTUPOBATh MATEPUAJIbl, OCYIIECTBIIATh NPUEM U IIepeaady
uH(OpPMAITUU C yY4eTOM HHAWBUAYATBHBIX OCOOEHHOCTEH W COCTOSHHS 3J0POBBS
CTYJICHTA;

— MPEIOCTAaBIEHUE BO3MOKHOCTU MPEIKYPCOBOTO O3HAKOMIIEHHUS C CO-
Jep’KaHreM y4eOHOM JAMCIMIUIMHBI M MaTepUaIOM IO KypCy 3a CUET pa3MelleHUs
uH(pOpMaIUU Ha KOPIIOPATUBHOM 00pa30BaTeILHOM MOPTAJIE;

- UCIIOJIb30BAaHUE YETKOTO M YBEJIMUEHHOTO 10 pa3mepy mpudra u rpa-
(dbuueckux 0ObEKTOB B MYyJIbTUMEIUIHBIX MTPE3CHTAIUAX;

— HCIIOJIb30BaHUE MHCTPYMEHTOB «JIyIay», «IPOKEKTOP» MpHU pabore ¢
WHTEPAKTUBHOW JTOCKOW;

- O3BYYMBAHUE BHU3yaJIbHOM HWH(MOpMAaIUuU, MpeICcTaBIeHHON o0ydaro-
IIUMCS B XOJI€ 3aHATUH;

- oOecrieyeHre pa3aTOYHbIM MaTepHalioM, JAyOnupyroumM uHpopma-
[MI0, BEIBOAUMYIO HA SKPaH;

— HaJM4Me TMOJNUCENd M OMMCAHMS Y BCEX HCIOIb3YEMBIX B MPOLECCE
00y4eHHUs PUCYHKOB M MHBIX TpapuyeCcKuX OOBEKTOB, UTO AAET BO3MOXKHOCTD Ii€-
PEBECTU MMCbMEHHBIN TEKCT B ayAUaJIbHBIN,

— oOecrieyeHne 0co0Oro peueBOro pekrMa MpernogaBaHus: JEKIUA YU-
TaIOTCsI TPOMKO, pa300pPUHBO, OTUETINBO, C IMAy3aMH MEKYy CMBICIIOBBIMU OJIOKA-
MU uHGOpMaIMK, 00ECIeYuBaeTCd WHTOHHPOBAHWE, MOBTOPEHHUE, AKIIEHTUPOBA-
HUe, MpopUIIaKTUKA PACCEHBAHUSI BHUMAHUS;

- MUHHAMH3AUSI BHEITHETO IIyMa U 00ecreyeHre CIOKOWHOM ay/inaib-
HOM 00CTaHOBKU,

- BO3MOKHOCTh BECTH 3allCh y4eOHOM MH(pOpMAlMU CTyIAEHTaMu B
ynoOHo it HuX Gopme (ayauanbHO, ayAMOBU3yalIbHO, HA HOYTOYKE, B BUJE TO-
METOK B 3apaHee MOJIrOTOBIEHHOM TEKCTE);

— YBEJIMYCHHUE JOJU METOAOB COIMAIBHOW CTUMYJSIMU (OOparieHue
BHUMAaHUS, aneJUIAlus K OrpaHUYCHUSIM 1O BPEMEHHU, KOHTAKTHbIE BHUJIBI PaboT,
IPYIINOBBIC 3aaHUS U JIP.) HA MPAKTUYECKUX U JJA0OPATOPHBIX 3aHSITHUSX;

— MUHUMM3UPOBAHME 3aJjaHUMN, TPEOYIOIMMNX aKTUBHOIO MCIIOJIb30BaHUS 3PUTEIIb-
HOM MaMsITH U 3pUTEIbHOIO0 BHUMAHUSI;

— TMPUMEHEHHE MOATAITHOW CHCTEMBbl KOHTPOJISA, O0Jiee YacThlii KOHTPOJIb BBITIOJ-
HEHHMS 33JIaHUH JIJI1 CAMOCTOSTEIIBHOM paOOTHI.



CTyIleHTbI C HAPYHICHUAMMU OIIOPHO-ABUIATC/JIBHOI'0 aNlIIaparTa
(Mﬂ.]IOMOﬁI/IJII)HLIe CTYACHTBI, CTYACHTbI, UMCIOIIUE TPYAHOCTH
NnePEeABUKCHUA U TMATOJIOIHI0 BEPXHUX KOHe‘IHOCTeﬁ)

- BO3MOXKHOCTh HCIIOJIb30BaTh CIIEMAIbHOE MpOTrpaMMHOE oOecreue-
HUE U CHeIHalbHOe 000PYAOBaHNUE U MO3BOJISIONIEE KOMIIEHCUPOBAThH JIBUTATENIb-
HOE HapyIlIeHHE (KOJSCKH, XOAYHKH, TPOCTH H [IIp.);

— MPEI0CTaBIEHUE BOZMOXKHOCTH MPEAKYPCOBOIO 03HAKOMIIEHHUS C CO-
Jep’KaHueM y4eOHOU JUCIUIUTMHBI 1 MAaTEPUAJIOM IO KYpCY 3a CUET pa3MelleHHUs
uH(pOpMAaIUU Ha KOPIOPATUBHOM 00pa30BaTeIbHOM MOPTAJIE;

— MPUMEHEHUE JIOTIOJIHUTENIbHBIX CPEACTB aKTUBHU3AIIMHU MTPOIIECCOB 3a-
MOMUHAHUS U TIOBTOPEHUS;

— oropa Ha OIpe/IeNICHHbIC U TOYHBIC MOHSTHUS;

- MCTIOJIb30BaHUE JIJISl ITIOCTPALUN KOHKPETHBIX IPUMEPOB;

- IPUMEHEHUE BOTPOCOB JJISI MOHUTOPUHTA TTIOHUMAHMUS;

- pazzesieHre U3y4yaeMoro MaTepuaia Ha HeOOJbIIne Joruueckue 01o-
KW,

- YBEJIMYEHHUE J10JIM KOHKPETHOTO MaTepuasa u COOI0IeHIE MPUHITUIA
OT IIPOCTOTO K CIOKHOMY TP 00BSCHEHUN MaTepHaa;

- HaIMYUe YE€TKON CHCTEMBI M aJITOPUTMa OPTaHU3AIMHA CAMOCTOSTENb-
HBIX pabOT U MPOBEPKHU 3aJaHUM ¢ 00513aTETLHON KOPPEKTUPOBKON U KOMMEHTA-
pUsIMH;

- YBEJIMYECHHUE JOJIU METOJOB COIMAIBHOW CTHUMYJSIMH (oOpalieHue
BHUMAaHMS, aNMessius K OrpaHUYCHUSIM 110 BPEMEHHU, KOHTaKTHbBIE BUABI PaldoT,
IpyNIIOBBIC 3aIaHUS JIP.);

- oOecrieueHre OECTPENATCTBEHHOTO JIOCTYIa B MOMEIICHUS, a TaKXKe
peObIBAHUS HUX;

- HAJIMYUE BO3MOXXHOCTH HCIIONB30BaTh WHIAMBUAYATbHBIE YCTPONCTBA
U CPEJICTBA, MMO3BOJISIONINE 00ECTICYUTh PeaTH3aIiio IPTOHOMUYECKIX TPUHIIUIIOB
U koM(popTHOE MTpeObIBaHNE HA MECTE B TEUCHHE BCETO Mepuoaa yueosl (IoacTaB-
KH, CTICIIHAJIbHBIC TIOYIIIKH U JIp.).

CryaeHThl ¢ HapyLIeHUSIMU ciayXxa (rjiyxue, cadocablianue,
MO3IHOOIJIOXIIIHE)

— npefocTaBlieHue 00pa30BaTEIbHOTO KOHTEHTa B TEKCTOBOM DJICK-
TPOHHOM (popmaTe, MO3BOJISIOIIEM TEPEBOJIUTh ayAHAIbHYI0 (OpMY JICKIIUU B
MJIOCKOTEUaTHYIO HH(OPMAIHIO;

— HaJM4YME BO3MOKHOCTH HMCIOJIb30BATh MHIAWBUIYAJIbHBIE 3BYKOYCHJIMBA-
IOIIME YCTPOWCTBA U CYpAOTEXHUYECKHE CPEACTBA, MO3BOJSIOIIMNE OCYIIECTBIATH
npuéM U rnepeAady MH(pOpMaIMU; OCYIIECTBIATh B3AMMOOOPATHBIN MEPEBO TEK-
CTOBBIX U ayauodaiiaoB (OJOKHOT sl PEUeBOrO0 BBOJA), @ TAKXKE 3aIllMCh M BOC-
IPOU3BENIEHUE 3PUTEIHHON HH(OPMALIUK.

— HAJIWYWE CHUCTEMBI 3a/laHHi, 00ECTeUMBAIOIINX CHUCTEMATHU3AINI0 Bep-



0anpHOrO MaTepHualia, €ro CXeMaTU3aluio, MEePEeBOJ B TAOJIUIbI, CXEMbI, ONIOPHBIE
TEKCTHI, TJIOCCApUH;

— HaJIMYUE HATJBITHOTO COIMPOBOXKICHUS W3ydaeMOro MaTepuana (CTpyK-
TYpHO-JIOTUYECKUE CXEMBbI, TaOIuIlbl, TpauKu, KOHIICHTPUPYIOIIHE U 00001maro-
mue nH(OOPMAIINIO, OTIOPHBIE KOHCTIEKTHI, pa31aTOUYHbIN MaTepHra);

— HaJIU4yue Y€TKOW CUCTEMBI U aJrOpUTMa OPTraHU3aI[UH CaMOCTOSITEbHBIX
paboT U MPOBEPKHU 3aJaHUI C 00s13aTEIbHON KOPPEKTUPOBKON 1 KOMMEHTAPHIMH;

— o0ecrnevyeHrne MPaKTUKU ONEPEKAIOIIEro YTeHUs, KOTa CTYACHTHI 3apa-
HEe 3HAKOMSATCS ¢ MaTepUajoM U BBIICISIFOT HE3HAKOMBIE W HEMOHATHBIE CIIOBA U
(dbparMeHTshl;

— 0COOBIN pedeBOil pekuM pabOThl (OTKAa3 OT JJIMHHBIX ()pa3 U CI0KHBIX
IPEJIOAKEHHM, XOpOoIIasi apTUKYJISIIHS; YeTKOCTh U3JI0KEHHSI, OTCYTCTBHUE JIMIITHUX
CJIOB; TIOBTOpeHUE ¢pa3 0e3 U3MEHEHHs CIIOB M MOPSAIKa UX CIEI0BaHUs; obecte-
YeHHe 3pPUTEIHLHOTO KOHTaKTa BO BpeMs TOBOPEHHUS U UyTh OOjee MEAJICHHOTO
TEMIIa PeYH, UCIOJIb30BaHNE €CTECTBEHHBIX KECTOB U MUMHUKH);

— 4€TKOoe COOJIOJICHUE AJITOPUTMA 3aHSITHSL U 3aJlaHUM JIJIi CAMOCTOSTEIb-
HOM paboThl (Ha3bIBaHUE TEMbI, MTOCTAHOBKA II€JIM, COOOIIECHUE W 3alKCh IJIaHa,
BBIJICJICHHE OCHOBHBIX IMOHSATUNA W METOJOB MX U3YUYCHUS, YKa3aHHE BHUJIOB Jes-
TEJIBHOCTH CTYJEHTOB M CIIOCOOOB MPOBEPKH YCBOEHUSI MaTepuala, ClioBapHas pa-
6ora);

— coOnrofeHne TpeOOBaHUN K TMPEABSABISAEMBbIM y4yeOHBIM TEKCTaM (pas-
OMBKa TEKCTa Ha YacTH; BBIJICTICHHE OIOPHBIX CMBICIOBBIX IYHKTOB; HCIOJb-
30BaHUE HATJISTHBIX CPENICTB);

- MUHHAMH3AIUS BHEITHUX IITYMOB;

— MPEeAOCTaBICHUE BO3MOKHOCTH COOTHOCUTDH BepOabHbIN U rpaduuecKkuit
MaTepHuat, KOMILUIEKCHOE MCIOJIb30BaHNE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMY-
HUKAIWK py paboTe B TpyIIIE;

— COYETaHHE Ha 3aHATHSIX BCEX BUIOB PEUEBOM NEATEIHLHOCTH (TOBOPEHHUS,

ClIymiaHus, YTCHUA, IIMCbMaA, 3PUTCIILbHOI'O BOCIIPHUATHA C JIMLA FOBOprI_HeFO).

CTyaeHTBI C IPOYMMHU BUAAMM HAPYLIEHUH
(AII ¢ HapyieHusIMHM peur, 3a00/1eBaHNs1 IHIAOKPUHHOM, HEHTPAJIbHOM
HEPBHOM U CEPAEYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYEeCKHe 3200/ 1eBAHUA)

— HaJIMYME BO3MOXHOCTH HCIIOJIb30BaTh NHIMBHyaJIbHbIE YCTPONCTBA U
CpEeJICTBA, MO3BOJISIONINE OCYIIECTBISATh MPUEM U TIepeiady HHPOpMaLUK;

— HaJIMYUE CUCTEMBI 33JjaHi, 00ECIEUNBAIOLIUX CUCTEMATU3alUIO BEP-
OaJIbHOTO MaTepuaa, ero CXeMaTU3alHIo0, IEPEBOJT B TAOJIUIIbI, CXEMbI, OTIOPHBIE
TEKCTBI, TJIOCCAPUA;

— HaJu4Me HArJsgHOTO COIPOBOXKIEHUS N3y4aeMOT0 MaTepHaa;

— HaJgu4ue YE€TKOW CUCTEMBI M AJITOPUTMA OPraHU3ALMH CAMOCTOSTENbHBIX
paboT 1 POBEPKH 3a7aHUl C 00s3aTeIbHON KOPPEKTUPOBKOM U KOMMEHTAPUIMH;

— oOecrnieyeHne MPAKTUKKU OMEPEkKAIOLIEro YTEHUs, KOTla CTyIeHTHI 3apa-



HEe 3HAKOMSTCS C MaTEPHAIOM U BBIICISIOT HE3HAKOMBIE U HEMIOHATHBIE CIIOBA U
(dbparMeHTsI;

— MPEIOCTaBICHUE BOZMOKHOCTH COOTHOCUTH BEpOAIbHBIN U rpaduuecKuii
MaTepuai; KOMIUIEKCHOE MCIIOIh30BAHUE MMMChMEHHBIX M YCTHBIX CPEICTB KOMMY-
HUKaIlMU Tpu paboTe B TPYIITIE;

— COYETaHHE Ha 3aHATHIX BCEX BHJIOB PEUEBOIl IEATEIHHOCTH (TOBOPEHHS,
CIIyIIaHUWs, YT€HHUs, TUChMa, 3pUTEIHHOTO BOCTIPUATHS C JIUIA TOBOPSIIETO);

— MpeAocTaBiICHUE 00pa30BaTEIHLHOIO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM
dbopmare;

— MPEIOCTaBICHUE BO3MOXKHOCTH IMPEIKYPCOBOTO O3HAKOMIICHHS C COJEP-
KaHUEeM y4eOHOW MUCIUIUIMHBI U MaTEpHUajoM MO KypCy 3a CUET pa3MeIleHus HH-
dbopmanyu Ha KOPIIOPATHBHOM 00pa30BaTEIHLHOM ITOPTAJIE;

— BO3MOXXHOCTh BECTH 3aIlliCh y4eOHOU MH(POpMAIMU CTYyJACHTaAMH B y100-
HOUM sl HUX ¢Gopme (ayAHalibHO, ayJIMOBU3YyaJbHO, B BHUJIE€ NTIOMETOK B 3apaHee
HOJIFOTOBJIEHHOM TEKCTE).

— MPUMEHEHHE IOATAMHOM CHCTEMbl KOHTpPOJs, 0ojiee 4acThlil KOHTPOJb
BBITIOJIHEHUS 3aJJaHUM JIJI1 CAMOCTOSITEIIbHON paOOThI,

— CTUMYJUPOBAHHUE BHIPAOOTKHU Y CTYJIEHTOB HABBIKOB CAMOOPTraHU3AIUN U
CaMOKOHTPOJIS;

— HaJmu4ue Tmays3 JUIsl OTAbIXa U CMEHBI BUAOB ACSITEILHOCTH MO X0y 3aHs-
THSL.



