MUHHUCTEPCTBO CEJIBCKOI'O XO35IICTBA P®

DenepansHOe rocy1apCTBEHHOE GIOIKETHOE 0GpasoBaTeNsHOe yIpeKIACHUE
BBICLIIEr0 00pa3oBaHus

«Kyb6anckuii rocyaapcTBeHHbI arpapHbiii yuusepcater amenu U.T. TpyGuanna»

OAKYJIbTET MEXAHU3AITUN

CELLYE
4 °:: OV”O‘AI(,‘
“‘nfmu Yy

i, @
~"’< "
NG

Pa0oyas mporpaMma JuCHHNIHHDI

MareMaTHKA C 3JIEeMEHTAMH CTATHCTHKH

ChnennanabHOCTh
23.05.01 HazemHBI€e TPAHCHOPTHO-TEXHOIOrHYECKHE CPENCTBA

Cnennanuzanus Ne 3
Texnnyeckue cpeAcTBa arpoNpOMBILIJIEHHOI0 KOMILIEKCa
(nporpamMma cnenHajiuTeTA)

YpoBens BhicHiero o6pa3oBanus
Cnenuaaurer

®opma obyueHust
Ounas

Kpacnopap
2022
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paspaborana Ha ocHoBe @®I'OC BO 23.05.01 «HazemHble TpaHCHIOPTHO-
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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 MaTCMAaTUKH, HCO6XOI[I/IMI>IM I pCHICHUA 3a/1a4, CBA3aHHBIX
C HpO(i)eCCI/IOHaJIBHOfI ACATCIIBHOCTBIO. Hay‘lHO-I/ICCJIe,HOBaTCJIBCKI/Iﬁ; IMPOCKTHO-

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

— chopMupoBaTh HEOOXOAMMBINA TEOPETUUYECKHI ypOBEHb MOJITOTOBKU IO
pasmenaM MaTeMaTWKW, JUIsi IIOHUMAaHMS JAPYIMX MaTEMaTH4eCKUX U He
MaTeMaTHYECKUX JUCLIHILINH;

— HAY4YUTh NMPUMEHATH PAa3IUYHbIE CIOCOOBI MCHOJB30BAHMS IMOJTYYEHHOM
uHbpopMaluu — OT HPOCTOrO0 JIOTHYECKOIO aHalM3a [0 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 MAaTEMATUHYECKOM
anmnapare ClelHaIbHON JIUTepaTyphbl U HAYYHBIX TyOIUKaL.

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 IEUCTBUIMA

OIIK-1. CriocoOeH cTaBUTh M peliaTh WHKEHEPHbIE U HAYYHO-TEXHUUYECKHE
3amaun B cdepe cBoei mpodecCUOHATBHOW  JEATETLHOCTH M HOBBIX
MEXIUCIUIUIMHAPHBIX HAIPaBJIECHUN C MCIOJb30BAHMEM €CTECTBEHHOHAYYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTMYECKUX MOJIETEN

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 arpoNpPOMBIIIICHHOTO KOMITJIEKCay.



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

. O06bem, yacoB
Bupl yue6HOM paboTh :
ouHas | 3a04Hast / OYHO-3a0YHAS
KonrakTHasi padora 187
B TOM YHUCJIE:
— ayJUTOpHAs 10 BUAaM y4eOHBIX 3aHATUHN 180
— JICKIIAH 98
— MIPAKTUYECKHE 82
— nabopaTopHbIe s
— BHEAYJUTOPHAsI o4
— 3a4eT 1 1
— 9K3aMCH 3 3
— 3alUTa KYpCOBBIX paboT (ITPOEKTOB) 2 (3) 2(3)
CamocrosiTesibHas padoTa
B TOM YHCJIC: 155
— KypcoBasi pabora (IIPOEKT)
— IIPOYHE BUJIBI CAMOCTOSITEIIBHON pabOThI
HToro no iucuunijimnHe 396
B TOM 4YHKCIIC B ()OPME MTPAKTHUECKON
MOJATrOTOBKHU R

5 Conep:xkanue JUCUUILIAHBI

HuciunnnHa u3ydaerca Ha 1-2 kypcax, B 1-3 ceMectpax mo ydyeOHOMY

11aHy O4HOU (hOpMBbI 0OyUEHUS.

[To nToram n3yyaemon JUCHUIUIMHBI CTYIEHTHI CIAl0T 3a4€eT B 1 cemecTpe u

DK3aMEH BO 2 U 3 ceMecTpax.

Copaepxxanue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

% = Buabi yueOHol padoThl, BKJIKOYAsA
HaNMEHOBAMME TEMbL s g | = CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
Ne 2 o 3 U TPYAOEMKOCTH (B 4yacax)
i C YKa3aHMEM OCHOBHBIX g5 S
BOIIPOCOB i ; 3 Texmmn IIpaktnueckue | CamocTosATenbHAs
g g 3aHATHSA paboTta
MaTpuumbl:
KJaccuuKkanus; JTUHEHHbIE
OIIepaIH; HEJIMHEHBIE
orepanuu
(TpaHCTIOHHMpOBaHHUE, YK-1
1 yMHOeHue, Bo3BeneHue B | OIIK- 1 4 5 2
CTETEHb); BBIYUCIICHUE 1
oOpaTHOH MaTpHIIb;
XapaKTepUCTUKU  MaTpHIl
(paar ®  cmocoObl  ero
BBIUUCIICHUS; COOCTBEHHBIE
YHUCoa).
2 | Onpeneantenu: ocHoBHble | YK-1 | 1 2 2 2




/o

HaunmenoBaunune TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

DopmMupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

IIpakTrueckue

Jlexkuu
3aHATHUSA

CaMocTosTelbHas
paborta

MOHSTHS; CBOICTBA;
METObI BBIYMCJICHUS
omnpenenuTene  2-ro u 3-
IO Y BBICHIUX MOPSIIKOB.

o
(SN
A

Cucrembl JINHEHHbIX
YPABHEHMIA: OCHOBHBIE
MOHATHS; 3KOHOMHYECKHE
UHTEPIIPETALIMM;  TEOpeMa
Kpounekepa-Kanennu;
Kjaccu(uKkanus peuieHui;
METOJIbl PELICHUN CHCTEM
HEOJHOPOAHBIX JIMHEWHBIX
YpPaBHEHUU (mpaBuiio
Kpamepa, meron oGpaTHoi
Marpuilel, meton ['aycca,
XKopnana-T'aycca);
pelieHnsT OJHOPOJHBIX H
HEOJITHOPOAHBIX
HEOIPEENIEHHbIX  CHUCTEM
JIMHEUHBIX YpaBHEHUI
(MHOXECTBO peleHn,
TPUBUAIBHOE peleHue,
(¢yHI1aMeHTalbHAs CUCTEMA
pelIeHnit).

YK-1
OIIK-

JJIeMEHTbl  BEKTOPHOIO0
aHaJaM3a: OCHOBHbIE
MOHATHUS;  TOHATHE  N-
MEpPHOTO BEKTOpa U
BEKTOPHOTO TPOCTPAHCTBA;
JMHEWHBIE Olepaluu Haj
BEKTOpaMH B
F€OMETPUYECKON 5
KOOPJAMHATHOU ¢dbopmax;
CKaJIIPHOE, BEKTOPHOE U
CMEIIaHHOE IPOU3BEICHNE,
CBOWCTBA U TMPUIOKEHUS;
EBKIMI0BO TIPOCTPaHCTBO;
pasMepHOCTh U 0asuc
BEKTOPHOTO TPOCTPAHCTBA;
nepexoa K HOBOMY 0a3ucy;
JINHEeHas 3aBUCHMOCTD
BEKTOPOB; JUHEHHbIE
onepaTopsl (MaTPHUILLI) U X
COOCTBEHHBIE BEKTOPBHI.

VYK-1
OIIK-

KoMniekcHblIe qyHucia;
OCHOBHBIE TIOHSTHSI; (POPMBI

VK-1
OIIK-




/o

HaunmenoBaunune TeMbl
C YKa3aHHWEM OCHOBHBIX
BOIIPOCOB

DopmMupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexkuu

IIpakTrueckue
3aHATHSA

CaMocTosTelbHas
paborta

3amucu  (anreOpamyeckas,
TPUTOHOMETpHUECKas],

MoKa3aTelbHas); JIeUCTBUS
B pa3HbIX ¢bopmax;
penieHre  anredpanyecKux
ypaBHEHUU c
KOMILUIEKCHBIMU KOPHSIMH.

[EEN

DJIeMeHThbI
AHAJTUTHYECKOH
reoMeTpUM: JIMHHS  Ha
IUIOCKOCTH ¥ OCHOBHBIC
3a7a4un AHAJTMTUYECKON
rEOMETPHH; JUTMHA OTpe3Ka
U JICJICHUE €ro B 3aJaHHOM
COOTHOIIICHUH; YpPaBHEHHUSI
U B3aUMHOE PACIIOJIOKCHUE
NPSIMBIX; KPUBBIC IIEPBOTO U
BTOPOTO TOpsAaKa  (BHIBI
3aIncH ypaBHCHHS,
XapaKTEepPUCTHKH, 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 1 CTIOCOOBI ee
3a/IaHNST; OCHOBHBIC
XapaKTEePUCTHKH (PYHKLIHU OT
OJTHOM ITEPEMEHHOIL;
OCHOBHBI€ JIEMEHTapHbIE
(byHKIMY U MX Tpaduky;
Teopust IPEIEIIOB,
OJTHOCTOPOHHHH TIPEJIEN,
HENPEPBHIBHOCTH (DYHKIMH,
TOYKH pPa3phiBa

VYK-1
OIIK-

JAudppepennunanbHoe

HCYHCJIEHUE byHxkumi
OHOM MepeMeHHOM
GyHKIHMST ¥ €€ OCHOBHBIC
XapaKTEPUCTHUKH, BUJBI

YK-1
OIIK-




Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

HaumeHnoBanue Tembl
U TPYI0EMKOCTbH (B Hacax)

C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

/o
[TpakTnueckne | CaMmocTosTENbHAS

Jlexkuu
3aHATHUS paborta

DopmMupyemsbie
KOMIIeTeHITH !
Cemectp

3a/laHus GhyHKIUH,
MIPOU3BOIHAS ¢byHKIHH,
npaBuiIa
muddepeHnpoBanusl,
muddepennman  QyHKIHH,
MIPOU3BO/THAS "
muddepeHransl  BBICIINX
MOPSIIKOB, MOHOTOHHOCT,
OKCTPEMYM, BBITYKIOCTh U
BOTHYTOCTb, TOYKHU
neperuoda. ACHUMIITOTHI
KpUBOU

40 32 35

JAnddepennuannHoe
HCYHCICHUE (pyHkuun
HECKOJBbKHX
MmepeMEeHHBIX! noustre | YK-1
9 (I)yHKuI/IH, yacTtHble | OQIIK- 2 6 4 8
MPOU3BOAHBIE BBICIIINX 1
IOPSAKOB, NIPOU3BOAHAS IO
HAIPaBJIICHUIO, TPaJUCHT,
KCTpeMyM (YHKIHU JBYX
TIEPEMEHHBIX.

HNurerpajibnoe
HCUYMCIIeHHE:
HEOIPEEIICHHBIM HHTErpal
M €ero CBOWCTBA, BUIHI
MHTETPUPOBaHUS,
HMHTETpUPOBaHUE
pa3IMYHbIX GyHKUINH,
ONpEJEICHHBI  MHTErpal,
€ero FeOMETPUUECKUI
cmbicl, (hopmyna HeroToHa-
JleiiOnuia,
reoMeTpUYECKHE,
MEXaHUUYECKUE,
¢busznueckue MPUIIOKEHUS
OIIPEAEIEHHOIO0 HHTErpana,
HeCOOCTBEHHBIM MHTErpal.

YK-1

10 OIIK- | 2 10 10 8

JAudpdepenunanbHbie
YPaBHEHMA: OCHOBHEIE
TIOHATHS,

11 | muddepennmanbabie
ypaBHeHHus 1-ro mnopsjka,
muddepeHnraiIbHbIC
ypaBHEHHS BBICHINX

VYK-1
OIIK-




Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB

HaumeHnoBanue Tembl
U TPYI0EMKOCTbH (B Hacax)

C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

/o
[TpakTnueckne | CaMmocTosTENbHAS

Jlexkuu
3aHATHUS paborta

DopmMupyemsbie
KOMIIeTeHITH !
Cemectp

MOPSAKOB, HHTEITPUPOBAHHE
muddepeHIaTbHBIX
ypaBHEHUU BTOpOT'O
MopsifiIka C TOCTOSSHHBIMU
kod ureHTamu,
JMHEWHBIE HEOJIHOPOJIHBIC
muddepeHranbHbIe
ypaBHCHHSI (cTpykTypa
obmero pemenus JIHIY
BTOPOTO TOPSJKA, METOJ
BapHaluy  MPOU3BOJIBHBIX
MTOCTOSIHHBIX ).

KpartHsblie,
KPHUBOJIMHEIHbIE ]|
NOBEPXHOCTHbIE
HHTErpaJibl: JIBOMHOU
unterpan B JICK wu ero
IIPWIOKEHUS,

KppHBonHHeﬁHLIe YK-1
12 | unTerpasbl u ax | OUK-| 5 8 8 10
MIPUJIOKEHHUS, CBSI3b
KPHUBOJIMHEHHOTO
HMHTErpaJla €  JBOMHBIM
UHTETPAJIOM, ¢dopmyna
Octporpaackoro-I'puna,
ITOBEPXHOCTHBIE MHTETPAJIBI
U UX MPUIIOKEHHUS.

Psiabl:  4yucioBble  PAJIBL,
CBOMCTBA CXOIAIIAXCS
pSI0B, 3HAKOINEpPEMEHHBIE
pSbI, CTETEHHBIE PSIbI, YK-1
13 | mpumeHenne  psAOB K OIK- | 6 4 8
MPUOIMKEHHBIM
BBIUUCIICHUSIM, TOHATHE O
psanax dypbe, TPUIOKEHUE
(YHKIIMOHAJIBHBIX PSIJIOB.

38 32 44

Teopuss  BepoATHOCTEH:
OCHOBHBIE TTOHSTHS TEOPUHU
BEPOSITHOCTEH, OCHOBHBIE
TEOPEMBI, MTOBTOpPHBIE
14 | ucnbiTanwus, cllydaiiHble
TMCKPETHBIC "
HETPepbIBHBIE ~ BETUYMHBI,
UHTErpajibHas "
muddepeHmaIbHas

YK-1
OIIK-




Buabl yueOHoli padoThl, BKIOYAS

2]
=
HaNMEHOBAHNE TeMbL s = = CAMOCTOSITEIbHYI0 PA00Ty CTY/ICHTOB
Ne 29| 3 U TPYAOEMKOCTb (B Yacax)
W C YKa3aHUEM OCHOBHBIX g5 5
BOITPOCOB 253 ) p— [Mpaktuueckue | CamocrosiTenbHas
g g 3aHATHSA pabora
byHKIMS ~ pacmpeneneHus,
YUCIIOBbIE  XapaKTEPUCTHK
CIIyYalHBIX BEJIMYMH.
MaremaTu4eckas
CTATHCTHKA: OCHOBHBIE
IOHATHUS,  pacHpeaeieHHe
BBIOOPKH, JHUCKPETHBIA U
WHTEPBAJIbHbBIN
BAPUALIMOHHBIN pan,
MIOJIUTOH, rHUCTOrpaMmMa, VK-1
15 | omenka 1apaMeTpoB, OIIK- | 4 8 8 36
JIOBEPUTEIbHbIE 1
WHTEPBAIbI, MOHATHE
KOppEeLUOHHON
3aBHCHUMOCTH,
KO2(DPUITMEHT KOppEsIu,
ypaBHEHUE IPSAMOM
perpeccuu.
20 18 76
HToro 98 | 82 155




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

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. TpyOununa. - Kpacuogap: Kyol'AY, 2018. - 101 c. - Pexum
JOCTYyTA:
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 JIOCTyTA:
https://edu.kubsau.ru/file.php/111/Rjady uch.posobie 2019 2 468479 vl .PDF
5.CmonenueB B.M. Maremarnka: KpaTHble MHTETPAJbl, TEOPUS BEPOSATHOCTH W
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. Konnpatenko. — 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 M.B. Beicmas maremaTtuka: yuyeOHBIM Kypce s
CTYJIEHTOB arpOHOMHYECKHX CHelHalbHOCTEeW: u3A. 2-oe, mepepad. 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: OCOOUE AJis CTYJIEHTOB BY30B / A.
A. T'ycak, E. A. bpuunukoBa. — Munck: TerpaCucremc, 2012. — 205 ¢. —Pexum
noctyna: http://mwww.iprbookshop.ru/28166.htm — 35C «IPRbooks», o mapoutto.



https://edu.kubsau.ru/file.php/111/MU_%20Matematika_23.05.01_521014_v1_.PDF
https://edu.kubsau.ru/file.php/111/MU_%20Matematika_23.05.01_521014_v1_.PDF
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA_GEOMETRIJA_NA_PLOSKOSTI_447029_v1_.PDF
https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA_GEOMETRIJA_NA_PLOSKOSTI_447029_v1_.PDF
https://edu.kubsau.ru/file.php/111/krivyen_2%20porjadka.pdf
https://edu.kubsau.ru/file.php/111/Rjady_%20uch.posobie_2019_2_468479_v1_.PDF
https://edu.kubsau.ru/%20file.php/111/matematika_chast_2.pdf
https://edu.kubsau.ru/%20file.php/111/matematika_chast_2.pdf
https://edu.kubsau.ru/file.php/111/ves_tekst_Matem.analiz_464379_v1_.PDF
http://www.iprbookshop.ru/28166.htm

7 ®oHA OLEHOYHBIX

arTrecranmumn

CPeACTB JJIsl TPOBeJeHUs] 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 oCymecTBJIAATh KPUTHUYECKHA aHAJIHN3 NMPOOJEMHBIX CUTYallMi HA OCHOBE
CHCTEMHOT0 MO/IX0/1a, BLIPA0ATHIBATH CTPATErUI0 JIeiiCTBUIA

Ykaszviearomes HOMED
cemecmpa no 603pacmarHuro

Ykazviearomes nocneoosamenvro ()ucuunfzunbl, npakmuKku

1,2,3 MareMaTHKa ¢ 3JIEMEHTAMU CTAaTUCTUKHA
3 Kommnbrotepaoe MoiennpoBanme
3 dunocodust

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

*Homep cemecTpa COOTBETCTBYET 3TaIly (OPMUPOBAaHUS KOMIETEHIIUU

OIIK-1. CnocoGen cTaBUTH WU pelIaTh MH:KEHEPHble W HAYYHO-TeXHHYECKHE 32/[1a4d B
chepe cBoeil NPoPeccCHOHAIBLHOM NEATEJbHOCTH M HOBBIX MEXKINCHUILIHHAPHBIX

HaNpaBJIeHUil ¢
TEeXHOJOTHYECKHX MojieJieil

HCIOJIB30BAHUEM

€CTCCTBCHHOHAYYHDIX, MaTeMaTHYCCKHUX H

Yxazviearomes Homep
cemecmpa no 603pacmarnuro

Yxkazviearomes nocreoosamenvro 0ucz¢unﬂqul, 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

TCpMOIII/IHaMI/IKa U TCIIoncpeaada

I'mppaBnuka

ARl WIN

MCTpOJ'IOFI/I}I, CTaHJapTU3alus 1 CepTI/I(I)I/IKaL[I/IH

TCOpI/ISI MCXAaHU3MOB U MallllH

>
ol

I[eTaJ'II/I MalliuH U OCHOBBI KOHCTPYHUPOBAHUA

3JI€KTpOTCXHI/IKa, QJICKTPOHUKA U SJICKTPOIIPUBO

KoHCTpyKIIMM aBTOMOOHIIEH U TPAaKTOPOB

Konctpyknuu texunueckux cpeacts AITK

TCOpI/ISI TCXHUYCCKHUX CPCIACTB

OO 01|01

TexHomornueckas (TpOU3BOJCTBEHHO-TEXHOJIOTHYECKAs )
ITPaKTHKa

~

Teopus aBTOMOOMIIEH U TPAKTOPOB

OCHOBBI HAyYHBIX UCCIEOBAaHUN

3awuma 6binycKHOU KEANUDUKAYUOHHOU pAOOMbL, GKIIOUASL
Nn0020MOBKY K 3aujume u npoyeoypy 3aujumol




7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHMS, ONIMCAHUE 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
CPEICTBO

VYK-1. CrocobeH ocCymecTBIsATh KPUTHYECKUN aHadn3 NpPOOJIEMHBIX CHTyallMid Ha OCHOBE
CHCTEMHOT0 TIOAX0/1a, BBIPa0AThIBATh CTPATETHIO JICHCTBHI

YK-1.1
AHanuzupyet
POOJIEMHYTO
CHUTYaIHIO,
BBIICTISIA
BHYTPEHHHE U
BHEIITHHE
(axTopsI,
BIIMSIIOIME Ha ee
BO3HUKHOBCHHE,
MPOBOJIUT ux
Ki1accuuKanmio
, OILICHWBAECT H
NPE/ICTABISIET B
YUCJIIOBOM WM
1050017 thopme
HHPOPMALIUIO O
CTENeHN 175
BIIMSTHUS.
VYK-1.2 Haxonut
U KPUTHYECKH
aHaIM3UPYET
HHpOpPMAILHIO,
HEOOXOIUMYIO
JUIL  pelleHHs
MOCTaBJIEHHBIX
3a71a4 B paMKax
BBISIBJICHHBIX
POOIEMHBIX
CUTyaluH.
YK-1.3
PaccmarpuBaer
BO3MOXKHbBIE
BapUaHTBhI
peuieHust
MPOCTABIICHHBIX
B paMKax
npoOIeMHO
CHUTyalllH 3ajad,
OLICHNBAs
JOCTOMHCTBA U
HEJOCTATKH
BO3MOJKHBIX
BapHaHTOB
peLIeHusL.

YpoBeHb  3HaHUU
HIDKE
MHHUMAJIBHBIX
TpeboBaHuUii, NMeIH
MECTO rpyObIe
OIUOKH

ITpu peleHuu

CTaHJAPTHBIX 3ada4
HC

MPOJIEMOHCTPUPOBA
HEI OCHOBHEIE
YMEHHUS, UMeEIn
MECTO rpyOBIe
OIIMOKH, HE
MPOJIEMOHCTPUPOBA
HBI 0a3oBbIe
HABELIKH

MunumanbHO
JIOITYCTUMBIH
YPOBEHb 3HaHMI,
JOITYIIIEHO MHOTO
HE TpyOBIX
OmOOK.
IIpogemoncTpupo
BaHbl  OCHOBHBIE
YMEHHUsI, pelieHbl
TUTIOBBIE 3aJIauU.
HNmeercs
MUHUMAaJTbHBIN
Ha0Op  HABBIKOB
JUTS pereHus
CTaHIAPTHBIX
3amadq c
HEKOTOPBIMU
HeIoYeTaMu

YpoBeHb 3HaHUI
B o0BeEME,
COOTBETCTBYIOIIIE
M nporpamme
MOJIrOTOBKH,
JIOMYIIEHO
HECKOJILKO HE
rpyObIX OIIMOOK.

IIponemoncTpup
OBaHEI BCE
OCHOBHEBIE
YMEHHUS, PEIICHBI
BCE OCHOBHEIE
3aauyi  C  He
rpyOBIMU
OIIMOKaMH,
MPOJIEMOHCTPUPO
BaHel  0a30BEIC
HaBBIKH npu
peleHUH
CTaHIAPTHHIX
3ama4

YpoBeHb 3HaHUU
B o0BeEME,
COOTBETCTBYIOI]
eM Tporpamme
IIOITOTOBKH, O€3
OIIHOOK.
IIponeMoHcTpUp
OBaHbBI BCE
OCHOBHBIE
YMEHHUS,
PpeIIeHBI
OCHOBHBIE
3a7a4u c
OT/IEIbHBIMU
HECYIIIeCTBEHHEI
MM HEHOYETaMHU,
IIponemoncTpup
OBaHbl HABBIKU
Opd  pEIICHUH
HECTaHIapPTHBIX
3a7a4

BCC

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




[Inanupyembl
€ pe3yJIbTaThl
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 (hakToOB,
COOCTBEHHBIX
3HAaHUM, OIIBITA,
MHEHHUH, OIICHOK
Apyrux
YYaCTHHKOB
JIEeATSITBHOCTH.
Otnuyaet
(axTbI oT
MHEHUH,
UHTEPIIpETALNM,
OIICHOK W T.I. B
pacCyKIeHHIX
JPYTUX
YYaCTHHKOB
JIeATSIIBHOCTH.

YK-1.5
BripabateiBaer
CTpaTeTHIo
JIeUCTBUI
penieHus
MPOOIIEMHBIX
cuTyanui,
ompenenser |
OIICHUBACT
MOCIIEICTBHS
BO3MOYKHBIX
pelieHuid 3anad,
BO3HUKAIOIIUX B
pamkax
MPOOIEMHBIX
CUTYyaluH.

JII

OIIK-1. CnocoGeH cTaBUTH M peliaTh MH)KEHEPHble W HAYYHO-TeXHHYECKHEe 3aJa4u B
chepe cBoeil MNPOPecCHOHAIBLHOM AEATEJBHOCTH M HOBBIX MEXKIMCHUIIMHAPHBIX
MATEMATHYECKUX H

HanpasJIeHU

C HCNOJIB30BAHUEM

TEXHOJOTHYECKHUX Moaeaeil

€CTECTBCHHOHAYYIHbIX,

OIIK-1.1 Ymeer
CTaBUTh IEIU H

pemaTsb
UH)XEHEpPHBIE U
Hay4HO-
TEXHUYECKHE
3aJa4n B

YpoBeHb  3HaHUH
HIDKE
MUHHMAJIbHBIX
TpeOOBaHUil, UMeNH
MECTO rpyOble
OIuOKH

Ilpu peneHnu

MuHuManbHO
JIOITyCTUMBII
YpOBEHb 3HAHMIA,
JOIMYILIEHO MHOIO
HErpyobIxX
OLIMOOK.
IIpogemoncTpupo

YpoBeHb 3HaHUU
B o0BeMe,
COOTBETCTBYIOIIEC
M mporpamMme
MOJITOTOBKH,
JTOITYIIICHO
HECKOITbKO

YpoBeHb 3HaHUI
B o0BeMme,
COOTBETCTBYIOIIL
eM [porpamme
MMOArOTOBKH, 0€3
OLINOOK.

IIponemoHCcTpUp

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




[Inanupyembl
€ pe3yJIbTaThl
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
MPOBOANMBIX
UCCIIEIOBAHUN H
pa3paboTok
UCTIONB3Ys
OTEYECTBEHHYIO
n  3apyOexHYIO
uHpopmanuio 1o
3TUM
HCCIIEIOBaHUAM
1 pa3paboTKaM;
OIIK-1.2 3naer
TpeOOBaHUSA K
9KCIUTyaTalOHH
oii
JIOKyMEHTaIHH,
U3JIOKEHHBIE B
rOCy/apCTBEHHBI
X  CcTaHaaprax,
Kacaromuecs
CTPYKTYPBI,
opopmieHH W
COJIep>KaHus
paspabaTbiBaeMo
i
JIOKyMEHTAINH:
OIIK-1.3
Crocoben
MPOBOJIUTH
CTaTHCTHYECKYIO
00paboTKy
pe3yJIbTaToB
U3MepeHuit
MIOMOIIBIO
CpeACTB
COBPEMEHHOU
BBIYHCIIUTEIHHO
W TEXHUKHU.
OIIK 14 B
paMKax  HOBBIX
MEKAUCIMIUINHA
PHBIX
HarpaBJIEHUU
UCIIONB3YET
€CTECTBEHHOHAY
YHEIE,
MaTeMaTHYeCKHe
"
TEXHOJIOTUUECKH
€ MOoAenH s
pemeHust
WHKCHEPHBIX U

CTaHJAPTHHIX 33124
HE
MIPOIEMOHCTPUPOBA
HBI OCHOBHEBIE
YMEHHUS, AMENH
MECTO rpyObIe
OIIKOKH, HE
MPOJEMOHCTPUPOBA
HBI 0a3oBbIC
HaBBIKH

BaHBI  OCHOBHBIC
YMEHUS, PELIEHBI
TUIIOBBIC 3aJadH.
Nmeetcs
MUHUMAaIbLHBIA
HaboOp  HaBHIKOB
IIIS penieHus
CTaHJIApPTHBIX
3a1ad [¢
HEKOTOPBIMH
HEeJI0YeTaMH

HETPYOBIX
OIIIHOOK.
[IponemoncTpup
OBaHEI BCE
OCHOBHEBIE
YMEHHUS, PEIICHBI
BCE OCHOBHBIE
3a1a4u c
HerpyOobIMH
OIIMOKaMH,
MPOJIEMOHCTPUPO
BaHbl  0a30BBIC
HaBELIKH npu
pelIeHU
CTaHJapTHBIX
3ama4

OBaHbI
OCHOBHBIE
YMEHUS,
peleHsbl
OCHOBHBIE
3a7a4n c
OTJebHBIMU
HECYILECTBCHHBI
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 KOHTPOJIbHBbIE 3aJaHUA MJIH HHbIE MaTepHAJIbI,
HeoOXoAuMblIe JJisl OLeHKH 3HAHWMI, YMEHM, 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
a 0 1 a

(2) Beruucnuthb onpeaeauTeah Y4eTBEPTOTO MOPSAKa:

(4) Jlanbl KOOPIMHATHI BEPILKH TPEYTOJIHHAKA A(-2+2;3-b)B(a;-3-b)C(a-41-h) |

TpeOyetcs 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(y2 +x2)—ax+by =0
(6) Hanbl koopauHaThl BepinH nupamuasl ABCD:
A(;2;-b), B(a;b;6), C(3;2;b), D(2a;b;-b)

TpeOyercs:

Haittu miomans rpanu ABC;

Haiitn o6bem mupamuasr ABC/I;

CocraButs ypaBHeHue miockoctn ABC

CocTaBUTh YpaBHEHHE IIOCKOCTH MPOXOASIICH yepe3 Touky D, mapasienbHo

IINTOCKOCTH ABC

X

2 . X—a )bl
lim—2X lim K_j
(7) Haittu npenensr: *~° bsin® bx e\ X—2-a




6)

a)
b)

c)

3)
4)

5)

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

asiny—y*++/bx=a+b

X =ae™,

y =bsinax;
(8) UccnenoBath (yHKIMIO MeTOaMU AU PepeHInanbHOr0 UCUNCICHUS U

ax’

Y=""13
TIOCTPOUTH IpaduK: x"—b

1I cemecmp

(10) B3sth uHTETpAIIBL:
J- axdx

bx* —ab

x* +ax’ —bx* +(a+b)x—(a-b)
I x® +bx® —a’x—a’-b
(10) Beruncnute miomaas GUrypsl, OrpaHuYEHHON JIMHUSMH:
p=ae’,[0;z];

X=acos’t,
{y =bsin’t;

dx

(a;b)

(12) Beraucauts KpUBOIMHEHHBI HHTErpal [~ ydx + xdy

(—a
(11) Haiitu pemerue 3aqaun Komu v mocTpOUTh COOTBETCTBYIOIIYIO
UHTErPajIbHYIO KPUBYIO.

y=y+ay=(b)=a

(13) Hatitu 06:1aCTh CXOIUMOCTH PSIJIOB

n=1
11 cemecmp

1. (14) B @ wm3 10D ysrorosnennbix MacTtepoMm aetaieid mmeeTcs Opak. Ha

(a+1) .
IPOBEPKY OTOOpaHbl HayJaady netanei. HailTh BepoOSATHOCTH TOTO, UTO
Opak OyaeT oOHapy eH.

2. (14) MmeroTcs nBe ypHHL: B mepBoif —& T 2 Gembix 1apoB U b+3 YEepPHBIX; BO

Bropoi & + b Genpix u 228 yepHbIX. M3 1epBOi YpHBI BO BTOPYIO IIEPEKIIAIBIBAIOT,
HE TJIAAs, Tpy wmapa. HaWTtu BEpOSTHOCTH TOTO, UTO MIApP, B3STHIM HAyraja M3
BTOPOM YPHBI, OKaXKETCs YEPHBIM.

(a+b+25)

3. (14) B HekoTOpOM TOpPOJIEC % TOpOoKaH MPEMOYUTAIOT JOOUPATHCS

Ha paboTy IWYHBIM TpaHcrmopToM. CrydailHO BBIOPaHBI ( a+ b)quOBeK.
TpeOyeTcsi: a) cOCTaBUTh Ppsii pACIpENENICHUs] 4YHUCla JIIoJe B BBIOODKE,
NPEANOYUTAIONINX A00HpaThcsi Ha paboOTy JMYHBIM TPAHCIOPTOM, M TOCTpOiiTe
ero rpaduk; O) HaANTH YHCIOBBIE XapaKTEPUCTUKU JTOTO pPACIpEeIICHUS;
B) HamucaTh  (PyHKIUIO — pacmpenesieHus 4Yucia  Jiiojed B BBIOOpKe,



IPEINOYUTAIONINX J00UpaThcsi Ha pabOTy JUYHBIM TPAHCIOPTOM, U TOCTPOUTH
rpaduk 3ToM (YHKUUU; T) YEMY paBHa BEPOSITHOCTb TOTO, YTO CPEAM CIy4alHO

(2a+2b)

BBIOpaHHBIX YeJoBeK: a) He Oyler HU OJHOr0 YeJIOBEKa,
MPEANOYUTAIOIEr0 JOOUpaThCs Ha pabOTy JIMYHBIM TPAHCIOPTOM; 0) OKayKeTcs
X0Ts OBl OAMH YEJOBEK, MPEANOYUTAIOMNNA J00upaThcsi Ha paboTy JIWYHBIM

TpaHCTIOPTOM; B) OyneT He Oosbliie byenosex, IPEIMOYUTAIONINX JOOUpaThcsa Ha
paboTy JTMYHBIM TPAHCTIOPTOM?

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 + 200a)
BKIIFOUEHO HE MEHEe U He Ooree JamIl.
5. (14) /inesnas 100bIYa YIJIs B HEKOTOPOU IIaXTe pacipe/esieHa 0 HOpMaTbHOMY

(750+a)

3aKOHY C MAaTrcMaTU4YCCKHUM OXHUIAHUCM TOHH HW CTaHJapTHBIM

orxinonernem 10D omm. TpeOyeTcsi: a) HAWTH BEpPOSTHOCTH TOrO, YTO B

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

(650+5a) = (670+5a)

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

(750 — 5b)T0HH‘

JIEHb T0ObIYA YTJI OKAXKETCS HUXKE

6. (15) B teuenue roma (365 mHeil) BiIafCNbLIeM aBTOCTOSHKU MPOBEIACHO 10b
MPOBEPOK CBOMX COTPYyAHHUKOB. [lo JaHHBIM TMPOBEPOK CPEIHEE HYHCIIO

(300+10a)

aBTOMO6HH€ﬁ, OCTaBJLIEMBIX Ha HOYb Ha CTOAHKEC, COCTaBHUIIO

CAWHMUIL, a CPCAHCC KBAAPATHUICCKOC OTKIIOHCHHUC X YHCJIa -5b CAUHUII.

a) Cyutass O0OTOOp CIy4allHBIM, C BEPOSTHOCTHIO p=1-01a OLICHUTE C
MOMOIIIBIO  JIOBEPUTEIHHOTO  HMHTEpBAJIa  CpeJHEe YHCIO  aBTOMOOWUIIEH,
OCTaBJICHHBIX Ha HOYb HAa OXPaHy.

0) SBnst0TCS M TIPOBEPKH BIIAJIENbIla ABTOCTOSIHKA OOOCHOBAaHHBIMH, €CIIU TIO
OTYETHOCTH COTPYJHUKOB CpPEIHEE YMCIO aBTOMOOWIICH, OCTABIISIEMBIX Ha HOYb,

(295+10a)

COCTaBJIAET aBTOMOOMJIEH?

7. (15) lanb! 1Be citydaiiHbIe BEIIMIHHBI XuY. Heob6xoammo: a) BEIYHCINUTD
Koa(hpurreHT Koppesiuu; 6) HalTH BEIOOPOYHOE YPAaBHEHHE MPSMON PETPEcCUu

X pa Y ; B) IOCTPOUTD JIMHUIO PETPECCHUMU.

X 110+a [12+a |12+a |13+a |14+a |16+a |16+a |17+a

Y |[254+b | 25+b | 27+b|30+b|32+b|35+b|37+b|37+Db

Temsbl pedeparTon
1 cemecTp
I'eomeTpuyecKkas UHTEPIPETALUSA CUCTEMBI IMHEUHBIX YPABHEHU



EBKIMAOBO M YHUTAPHOE MOAIPOCTPAHCTBO
[IpunoxeHust TMHEIHON anreOpbl B TEXHUYECKUX 3aadax.
[IpunokeHus: aHATMTUYECKON T€OMETPUH B TPAHCIIOPTHO-TEXHUYECKUX 3a/1a4ax.
[IpuMeHEHNE CUCTEM JINHEMHBIX YPABHEHUM ISl pELICHUS] TEXHUYECKHX 3a7a4
[Ipumenenue Teopuu FKcTpeMyma GYHKIIMK OJHON U ABYX HE3aBUCUMBIX
MIEPEMEHHBIX K TEXHHYECKUM 3aJa4aM.
Brergarommecst anamutuku X1 X Beka
Uccnenosanus u reopun ['abpuens Kpamepa
MatpuuHble urpsl
TpancriopTHas 3aa4a ¢ WIUTIOCTPALMEN €€ PEIIEHUS TEOMETPUIECKUM METOIOM
2 cemecTp
[Ipumenenue GyHKIUMU JBYX MEPEMEHHBIX B 33/1auaX TEXHUKHU U TPAHCIIOPTA
Teopus npenenon
[Tpumenenue auddepeHmaibHbIX ypaBHEHUH B U3HKE U TEXHUKE
[Ipumenenue auddepeHuaIbHbIX ypaBHEHU MEpBOro Mopsigka B (QU3MKE U
TEXHUKE
MaremaTnyeckoe MOAEIUPOBAaHNE TPAHCIIOPTHO-TEXHUYECKHUX ITPOLIECCOB
Hcnonb30BaHre MaTeMaTUYECKUX METOJIOB B TEXHUKE
Heroton u Jleitbnuil — TBOPIIbI MAaTEMATUYECKOTO aHATN3a
Brinaromuecs anaautuku XIX Beka
bonasenTypa ®panuecko KaBanbepu — UTAIbIHCKHAN MPEATEYa MATEMATHIECKOTO
aHanusa
MatemMaTtuka B paboTe CebCKOX039iCTBEHHOTO TPAHCIIOPTa
3 cemecTp
Ponb MaTeMaTuku B aBTOMOOMILHOM MPOMBIIIJIEHHOCTH
MaremMaruka B TPaHCHOPTHO-TEXHUYECKUX MOJIEITAX
Maremaruka u TpaHCIIOPT
[IprumeHeHne Npor3BOIHON B HAYKE U TEXHUKE
MaremaTrka 0€CKOHEYHOCTH
[IprumMeHeHne MHTETPAIIBHOTO UCUUCIIEHUS B TPAHCIIOPTE
[IpuMeHEHNE UHTErPAJIOB B TEXHUKE
NuTepnionsauuonneiil MHOTOWIEH Jlarpanxka.
Brruucienue onpeaeneHHoro HHTerpajia MeTolaMu Tpaneui U CPEIHUX
MPSMOYTOJIBHUKOB.
KpuBas kparyaiimiero ciycka.
['unepOonuyeckue QyHKIHH.
MaremaTuka 1 TEXHUYECKUI ITporpecc.

CTyaeHTBl MOTYT TIPEIIJIOKUTh COOCTBEHHBIE TeMbI pedepaToB, COOTBETCTBYIOIIHE
COAECPKAHUIO JUCIUIUIAHBL, MPEABAPUTEIIBHO COIVIACOBAB MUX C BEAYIIUM
MPEeNoJaBaTEIIEM.

IIpumepbl KOHTPOJIBLHBIX padoT

Koumpononas paboma (3a 1 cemecmp)



Bapuant 1

1. (7) He nmpumensist npaBwito Jlomurais, HAWTH mpeaeITbl PyHKITHA:
Vitx—/1-x. . x+5)3%
AT ) i (225"

3x

a) lim
x—0 x—-oo \ X

In x

N 01+2Insinx
2. (8) o npaBuny Jlomurans, HaitTH ipeaen QyHKIUU 7

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

—X, x<0,
f(x)={ x", 0<x<2
X+1, X> 2.

Ka)KI0H TOYKE pa3pbiBa U MOCTPOUTH rPadHK.
4. (8) UccnenoBats MeTogamMu U GepeHIIMaIEHOTO HCUUCITICHUS (QYHKITHIO

y=@ /-9y MOCTPOUTH €€ Tpaduk.
Koumponwvnas paooma (3a 2 cemecmp)

1. (10) Haiitu uHTErpabI.

3
x3dx | 1- 54x dx
a) [(x?+ 2)cos2xdx;  0) x> -1;8) X ; r) [ sin* - cos?xdx
10
| Yr—2dx

2. (10) BoIuMcauTh OnpeenEéHHbIi MHTErpan 3
3. (10) Bbruucauts [IOMAb, OTPAHAYCHHYIO CIICAYFOIIMH JIMHUSIMHE Y =4 — X° 0y
= x*-2x.
0 2
[ x-e X dx
4. (10) Beraucnuth MHTETPAT WM YCTAHOBUTH €r0 PaCXOJAUMOCTh O
5. (11) Pemmts auddepeHnmaibHOe ypaBHEHUE y — xy' = x + yy'.

Koumponwvnas paooma (3a 3 cemecmp)

1.(14) JanHo pacmpeaelieHue TUCKPETHOM ciaydaiHo# Benmuunbbsl X. Haittu M(Z),
D(2), ecnmu Z=2X+3

X -5 2 3 4
p 0,4 0,3 0,1 0,2
2.(14) B TOpoJIe UMEETCS
3 onToBbie 0a3bl. BeposTHOCTH TOTO, YTO TPEOYEMOro coOpTa TOBAp OTCYTCTBYET Ha
aTuX 0a3ax onuHakoBa U paBHa 0,2. CocTaBUTh 3aKOH pacmlpeesieHus yucia 0as,
Ha KOTOPBIX HMCKOMBIM TOBAap OTCYTCTBYET B JaHHbIA MOMEHT. llocTtpoutsb
MHOTOYTOJIBHUK PaclpeieICHUs.

3.(14) Cnyuaiinas BenmuunHa X uMeeT QYHKIUIO pacTpeaeTIeHHs




0,x<0
FX)={x*0<x<1

1,x>1
Haiitn MmaTeMaTnuecKoe OKUIaHUE CIIyYaHOW BEJIMYHUHBI X
4.(14) HenpepbiBHas caydaiiHas BeJIMYMHA UMEET HOpMaJlbHOE pacrpeeicHue. Ee
MaTeMaTHYECKOE OKHJaHue 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 BOJbI B HACEICHHOM IyHKTe coctaBisieT 50000
J. BOAbI B JeHb. OLIEHUTE BEPOATHOCTH TOTO, YTO B 3TOM HACEJIECHHOM MYHKTE
pacxon Bojbl He Oynaet npeBbimarhk 120000 1. B 1eHb.

IIpumep keiic-3a1aHusA

I. (6) llena mocTaBKM €IMHUIIBI TOBapa aBTOTPAHCIOPTOM COCTAaBJISICT P
py0./KkM., a cyMmapHasi CTOMMOCTb JIOCTaBKU MPSIMO MPOMOPIHOHATbHA
PACCTOSIHUIO MEXK]Ty TYHKTaMU OTIIPaBKU W Ha3HaueHus. [Ipu nmpoxoxkaeHun yepes
TPAHMIy BEJIMYMHA TaMOXEHHOW TMOLUIMHBI Ha TOBAp COCTaBIseT a pyd. 3a
equauily. CoctaBUTh (POpPMYNy CTOMMOCTH JOCTaBKHU E€IUHUIIBI TOBapa Y Ha
paccTosHe X KUIOMETPOB. ONpeAenTh HAUTYUIIUd MapuIpyT MO LEHE OT MYHKTa
A 5o nmynkta B (MmapuipyT ot A 10 B onpenensieTcst CTy/IeHTaMU CaMOCTOSITENIBHO)

. (15) [Ilo uMerommMMCs JaHHBIM TIOCTPOMTH 3aKOH paclpeIeiCHUs
3aJTaHHOM CiTydaiiHOM BennurHbl. HeoO6xoamuMmo:
1.ITocTpouTh BapHallMOHHBIN psii KCCIIENYEMOM CITyYailHOW BEIMYMHBI.
2.1IpousBecTy TpynnupoOBKY JAaHHBIX BapUALlMOHHOTO psAna Ha 6-10 mHTEepBasoB
(pa3psaoB, Tpymm)
3.BbuuciuTe W TPEACTaBUTh  Tpaduyecku  dMOupudeckue  QyHKIUU
pacnpeneneHus UCCIEyEMON CIIy4ailHON BEIIMYUHBI.
4 BbIpoBHATH  (QNMPOKCUMHUPOBATh)  HMMEIOIIMECS  JaHHBbIE  MOAXOJIAIINUM
TEOPETUYECKUM 3aKOHOM PaCIpEeICICHUS 3aJaHHON CIIy4ailHOM BEJIMYMHBI.
5.IIpoaHanu3upoBaTh MOTYYEHHBIE PE3YIIBTATHI.

HDHMCDHLIG TECTOBBIC 3aJaAHUA

| cemecmp
Nerim | Homep 3ananus BapuanTtsl oTBeTa
TEMBI
1 4 Yroa Mexay BEKTOpaMHu ABy AC , TIe
A(0;1;,-4),B(-2;5;0),C(-10;3; 7)’ —
2 4 [Tmomaae mapasmienorpaMma, MOCTPOEHHOTO Ha
BEKTOpax a=3i-2j+k , b=2i—j+3k ,
paBHa...
3 6 Vpasuenne Y~ y*+x-6y=1 OTIpEJIeNsIeT. ... Ehhin G
['unep6ona
ITapabona
OKpYy>KHOCTb
4 7 BetBu napalouibl, 3a1aHHOI ypaBHEHHEM Bgepx
Buus




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBbI
2
y=2-3x" HaIpaBJICHBI. . . Bripaso
Biieso
5 7 CKkoJIbKO TOYEK nepernda umeer GyHKIHS 1.1
y=x+6x-7 2.2
3.3
4. 0
. 3 3
6 8 [ponsBoxnas ¢pysxmmn Y = sin10x paBHa... 1.00s10X
2 —c0s10x®-10x?
3.c0s10x° - 30x?
4. —sin10x® - 30x?
7 8 Tpadux pyrxumn Y = T (X puzo6panen na 1. /3
2. 313
3. \/g /2
PHUCYHKE, TOT/1a 3HAYCHUE 4 - 33
MIPOU3BOIHOM 3TOM (PYHKIIMU B TOUKE Xo
paBHo...
8 7 x? +8x—9 1 4
3uavenne >+ 4X° —5X—9 paBHO... é O;
4.1/4
5 a3aTh COOTBETCTBUE KOMITJIEKCHBIX YHCET U UX []
MOJYJIEH: 5
6+ 8i []
) 10
9 —4-3i 0
12+ 5i 15
9+12i
U 13
7 Touka pa3spbiBa QyHKIIMH 1.2u0
—X, X<0, 20
10 f(x)={-(x-1)%, 0<x<2 3.2
X=3, X22. 4. TOYeK paspbiBa HET
paBHa ...
Il cemecmp
9 dz —
™ +2xy =0
dz
1 Jlist QyHKIMH z = Xy? + x CIpaBeTUBO y *7Y
COOTHOIIICHHE. .. 2 _ 9
dy
dz 2 _
dx =1
2 10 H . J' x“dx X°+C
€oTpeIeTICHHBI HHTETpall , PaBeH... 0.55° + ¢
0,2x° +c¢




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBbI
3 10 2 dx 0
J.ﬁ 1/12
HecoOcTBenHnbIit maTETpan 1 paBeH... Pacxomaurcs
1/12
10 7
g
4 [Tnomanas GuUrypsl, orpaHMYCHHON TUHUSIMA -
y =x?+ 1,y = x+ 1paBHa... 5
6
1
3) 10 [Inoutanp KpUBOIMHEWHON Tpanenuu 1.10/3
) y=x12 2113
1 3.8/3
X 4.14/3
100 1 2 3 4 5
-1
paBHa...
10 T
O6beM Tena, 06pa3oBaHHOTO BPAILCHHEM 2
6 BOKpyr ocu Oy ¢urypsl, orpaHHUEHHOM 136_n
napabosnamu y = 2x2 uy = x2 + 1, paBeH... 15
2
12 4/9
7 JBoiinoit uuterpan [f xydxdy, rie D = 9/4
{(x;y)v1<x<2;1<y<2}paBeH... 3/2
2/3
8 11 Yacrromy pemennio JIHAY Y Y =X no 1.y=ax+b
BUJIY €r0 MPaBOI YaCTH, COOTBETCTBYET o y=ax’+bx+c
bynKums 3. y=ax*+bx
4, Y=
9 11 Hano nuddepenimanibHoe ypaBHEHUE 1.0
r 2
y' = (5k +1)x toria g;
— 3 :
GbyHKIUSA y =2X SBJISIETCS €70 PEIICHUEM 4.3
npu K paBHOM. ..
10 13 Cornacno npusHaky Jlanambepa 4uCIOBOM PN | yCIOBHO CXOMUTCS
Yo i—' .. CXOOUTCS
a0COJIIOTHO CXOIUTCS
pacxoauTcs
1 cemecmp
14 | B amuxe umerorcs 15 neraneii, cpeiu KOTOPBIX g
1 10 oxpamennpix. COOpIIMK Hay/[auy U3BJIEKAET | 24

Tpu netanu. HailTu BeposSTHOCTH TOTO, 4TO

H3BJICYCHHBIC ACTAIN OKAXYTCA OKPAIICHHBIMH.

91




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBI
2
9
14 CiyuaifHas BeIMYMHA MOKET npuHumars mats | 0,21
2 3HaueHuit 1;5; 3 ¢ COOTBETCTBYIOIIUMU 1
BeposatrHocTsimu 0,1; 0,7; 0,2. Matemaruyeckoe | 4,2
O’KMJIaHHE JAHHOM CIIy4ailHOM BEJIMYMHBI PaBHO | 9
14 HenpepriBHast cinyuaiinas BennunHa X 3a/1aHa 4
IJIOTHOCTBIO PaCIpeesICHNs] BEPOATHOCTEN 9
1 7("*4)2
3 f(X)=-7=e * 18
3V2rx . Torma maremarnyeckoe
OXKMJQHUE DTOM HOPMAIBHO paciupeneaEHHON 3
CIIy4aliHOUM BEJIMYUHBI PaBHO. ..
14 opmynoit bepuynnmn
Ecnu BepoATHOCTb HAacTyIIEHUS COOBITHSA A B Qopwy. ikiad M
dbopwmyroii [Tyaccona
Ka)kJIoM ucneiTanuu pasHa 0,25, To nus > »
4 JIOKaJIbHOM TeopeMoil
HaXO0XIEHUS BEPOSITHOCTH TOTO, YTO COObITHE A Mvaspa-Jlaniaca
HacTtynuT ot 215 go 300 pa3 B 1000 YaBp - -
. MHTErpaJIbHON TEOpEeMOM
UCIBITaHUSAX, Bbl BOCIIOJIb3YETECH:!
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 H3BJIEYEHA 4
BBIOOpKA 00Bbema n = 60, npeacTaBIeHHAsS 58
CTaTUCTHYECKHUM PSIOM ’
6 BapuanTa | 4 | 7 | 8 6
YactoTa | 30 | 12 | 18 7
Haiitu Toueunyro oLieHKy reHepagbHOU
cpenHel apudMeTHIeCKOM 1Mo JaHHOUW BRIOOPKE.
14 DY Xl = ¥i-, D[Xi]
7 Ecnu ciiy4alinbie BEKTOPBI X;, MOMAPHO DY X ]=X%-,D
HEKOPPEJIUPYEMBI, TO BEPHO PABEHCTBO ... DIX+Y]=M
D[X-Y]=M
15 14/3
Haiitu o0riyro 1ucnepcuio COBOKYITHOCTH, 148/45
COCTOSIILIEN U3 CIENYIOIIMX ABYX IPYIIL: 33/5
8 IlepBas rpymma Bropas rpynna 59/9
Xi N Xi N;
2 1 3 2
4 7 8 3
5 2
15 307
Ecmn y = a — 307X, rae a — KOHCTaHTa, TO Iyy 1
9 -307

paBHa...

ONPEACIUTh HENb3sl, B CBSI3U
C HEXBATKOHU JaHHBIX




Norim | Homep 3agaHust BapuanTe! oTBeTa
TEMBbI

15 BBIOOpKE 00bema n=100 mocTpoeHa 66
FI/IIl(iJTOI‘paMMa 4acToT: 17
T
I I 15
10 oL 16

4

0 2 4 6 8 Xi

Torna 3HaueHue a paBHoO...

Bonpocsl Ha 3k3aMeH

| cemecmp
Komnerennus:

YK-1. Crioco0eH oCylecTBIsATh KPUTUYECKUI aHAIN3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MTOAX0/a, BBIpadaThIBaTh CTPATETHIO JEHCTBUI
OIIK-1. CrnocoOeH cTaBUTh W pelmaTh HHXXEHEPHbIE M HAay4YHO-TEXHUYECKHE
3amaun B cdepe cBoei mpodeCCUOHANBHOW  JEATETLHOCTH UM HOBBIX
MEXIUCIUIUIMHAPHBIX HAINpPaBJIEHUN C HCHOJb30BAHHEM €CTECTBEHHOHAYUYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTMYECKUX MOJEIEN

1.Matpuupl. Buasl Mmatpuil.

2.JIuneliHbIe oniepaly HaJl MaTpULlaMU

3.HenuHelHbIe onepauy HaJ MaTpULIAMH.

4.0npenenuTeny U X BBIYUCICHHUE 10 TPETHErO NOPsJIKA.

5.CBolicTBa ONpeIeTUTENEH.

6.MuHop 1 anredpandyecKkre JOMOJHEHUS HJIEMEHTa MATPHUIIBI.
7.CucteMbl JIMHEVHBIX YPaBHEHHWU: OCHOBHBIEC IOHATHUS; Teopema KpoHnekepa-
Kanemnu.

8.CucreMsl TMHENHBIX ypaBHEHNA. Meton ["aycca.

9.Pemnenue cucteM JIMHEHMHBIX ypaBHEeHUH 10 opmyiaM Kpamepa.
10.MaTpuuHbIii cIOCOO pelleHUs: CUCTEM JTMHEHHBIX YPABHEHUM.
11.Pemienuit cucrem TMHEWHBIX ypaBHeHH MeTonoM XKopaana-I'aycca.
12.PemieHnsi HEOMpPENENICHHBIX CUCTEM JIMHEHHBIX YpaBHEHU (MHOXKECTBO
pEIIeHH, TPUBUATILHOE pelieHue, GyHIaMEeHTaIbHAS CUCTeMa PEIICHHUI).
13.PanHr MaTpuIbI.

14.BexTopsl. JleiicTBUS Hal BEKTOpaMHU.

15.JluneliHbIC OnIEpallii HaJl BEKTOPAaMU B KOOPJUHATHOU (opMe.
16.CkanspHoe npou3BeAeHUE JBYX BEKTOPOB.

17.BekTopHOE TPOU3BEICHUE ABYX BEKTOPOB.

18.CmemanHoe npou3BeACHUE TPEX BEKTOPOB.

19.0cHoBHBIE 33/1a4M AaHATTUTUYECKOW T€OMETPHHU.

20.Paznuunble cuCTEMbI KOOPAUHAT (IPSAMOYTOJIbHAS, MTOJISIPHAS ).




21.I0psimast nuHUS Ha TUIOCKOCTH. Paznmuunbple crmocoObl 3afaHusl MPSMBIX.
VYpaBHeHus npaAMbIX (TpsiMasi ¢ YIIOBbIM Kod(dduireHToM, 001lee ypaBHEHUE
npsIMOii, ypaBHEHHUE, TIPOXOJIAIIEE Yepe3 TOUKY C 3aJaHHBIM HAIPABICHUEM )

22 Ilpsimasgs nuHUS Ha TUIOCKOCTU. Paznuunble crmocoObl 3alaHusi TPSIMBIX.
VYpaBHeHus nOpsaMbIx (TpsiMasi ¢ B OTPE3KaX, ypaBHEHUE MPSMON MPOXOsien
4yepe3 JIB€ TOYKH, YPAaBHEHHE B IOJSPHBIX CUCTEMAX KOOPAWMHAT, HOPMAJIBHOE
ypaBHEHUE TPSIMOIA)

23.B3auMHOE pacnoIOKEHNE 2X NPSIMBIX.

24 Kpussie II-ro nopsaka. O6miee ypaBuenue. [IpuBenenne o0miero ypaBHeHUs K
KAaHOHUYECKOMY BUY.

25.IlpeobpazoBanue cuctemMbl KoopauHaT. [lapannenbHbI MEPEeHOC UM TOBOPOT
ocel.

26.0OKpyKHOCTB.

27.2Onmunc.

28.I'uniepOoura.

29.ITapabomna.

30.IToBepxHOCTH BpaieHus. KoHMYecKrue MOBEPXHOCTH.

31.KaHoHHYecKruEe TOBEPXHOCTH BTOPOrO MOpsAAKa (JUIMIICOUA, OJHOMIOJIOCHBIM
rUnepO0Ion]I, IBYXIIOJIOCTHBIN runepOoIou)

32.KaHoHHYECKHE TOBEPXHOCTHU BTOPOTO MOPsiKa (JUIMIITUYECKUI THUIIepOOIonT,
TUIepOOIMUECKU MapabdoyIon/l, KOHYC BTOPOTO MOPSAKA).

33 KoMmieKkcHbIE Yuciia, OCHOBHBIC OHSITHS

34.®opMBbI 3aNTUCH KOMIUIEKCHOTO 4Kciia (airedpanyeckasi, TPUrOHOMETpHYECKas,
roKasaTeIbHas).

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

36.JlelicTBUs HaJ KOMIUIEKCHBIMH YHUCJIaMHU 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.B3anMHOE pacloJ0KEeHHE JBYX INIOCKOCTEMN.

41 Ilpsimas nuHUs B IpoCTpaHCTBE. Pa3nuuHble BUAbI ypaBHEHUH.

42.B3auMHOE pacIoJIOKEHHUE JIBYX MPSMBIX.

43.B3anMHOE PacroIOKEHUE TPSMOUN U TIJIOCKOCTH.

44 . dyHKIIMS OJTHON TIepeMeHHON. PaznnyuHbie criocoObl 3a/1aHUsl.

45.0OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

46.11penen pyukiuu. OCHOBHBIE TEOPEMBI O TIPEIeIIax.

47.HeormpeneneHHOCTh peiesioB (YHKIIUN U UX PACKPBITHE.

48.I1epBbIii 3aMevaTeNbHBIN Tpeae.

49 .BTopoii 3aMedaTeIbHbIN Mpeaet.

50.HenpepbIBHOCTH (PYHKIIHH.

51.Touku pa3peiBa pynkuuu I u Il pona, ckadok GyHkumu.

52 IlpousBoanast pyHKuMU, TpaBuia 11QPepeHInpPOBAHHUS.



53. Iudpdepeniman pyHKIUN.

54.OxctpemyM GyHKIMM OfHOW mepeMeHHo. HeoOxomumoe u mocTaToyHOE
YCJIOBUS CYIIECTBOBAHUS SKCTPEMYyMa.

55.I1eperu6. BBITTyKIIOCTh U BOTHYTOCTh KPUBOM.

56.AcUMIITOTHI (GPYHKITHH.

57 .11paBuio Jlonurars.

58.Dduznveckuii CMbICI Y' U1 Y.

59.I'eomeTpudeckuii cMbICa y'.

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

Bomnpocsl Ha 3K3aMeH

Il cemecmp
Komnerenuus:

YK-1. CriocoGeH ocyiiecTBIsATh KPUTUUECKUIM aHAINU3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MOAX0/a, BHIpa0daThIBaTh CTPATETUIO JEHCTBUM
OIIK-1. CriocoOeH cTaBUTh U pelIaTh HHKEHEPHBIE U HAYYHO-TEXHUYECKUE
3as1auu B cepe cBoeil mpodecCuoHaIbHOM NEeATeTbHOCTH U HOBBIX
MEXIUCITUTUTMHAPHBIX HAMPABJICHUHN C UCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U TEXHOJOTUUECKUX MOJIETIeH

1.®yHkuMs 1Byx nepeMeHHbIx. CrocoObl 3aAaHusl.
2.YacTtHble TpOoU3BOAHbIE [-TO opsaka.

3.YacTHble TPOU3BOAHBIE BBICIIMX MOPsIKOB. CMEIaHHbIE MPOU3BOAHBIE BHICIIUX
nopsiakoB. Teopema [lIBapua.

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

8.MeTox HEeNnocpeICTBEHHOro HHTerpupoBanus. [Ipumep.
9.MeTo1 UHTETPUPOBAHHUSI IOJICTAHOBKOM.
10.HTErprpOBaHUE MO YACTSM.

11.MuTerpupoBanue TPUrOHOMETPUUYECKHUX (DYHKIIMM.
12.uTerpupoBaHue paliMOHaIbHBIX JpOo0ei.
13.0OnpeneneHHblii MHTETPal U €r0 TEOMETPUUECKAN CMBICIL.
14.0OcHOBHBIE CBOWCTBA OMNPEICIICHHOTO UHTErpaa.
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
WHTErpana.

20.Beruucnenwe mionaay miockux Guryp.

21.Bbluncrnenye IIuHbl JyTy MII0CKOW KPUBOA.



22 .Bprarcnenne oobeMa Tell BpallleHus: BOKPYT OCH KOOPAHMHAT.

23.BprunciieHre TUIO0IIAIM MOBEPXHOCTU BPAILEHHUS] BOKPYT OCH KOOPIAUHAT.
24.BprunciieHre BeITUYUHbBI pabOTHI.

25.MexaHn4decKre MPUI0KEHUS ONIPEACICHHOTO HHTErpaa.

26.MomeHThI. LIeHTp TsKeCTH.

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

29 IudppepentmanbHbie ypaBHEHUS C Pa3ICIAIOMIUMUCSA TEPEMEHHBIMH.
ANTOPUTM peLICHUS.

30.0nnopoanbie nuddepenuanbubie ypaBHeHus [-ro nopsaka.

31.JIuneitnsie guddepennranbabie ypaBHeHus [-ro mopsaka. Y paBHEHUS
beprymm.

32. quddepennmanbubie ypaBaenus I1-ro mopska, 10MyCcKaromye MOHKEHUE
HOpsIZIKA.

33.Jlunelinble OgHOpOJHBIE AudQepeHmanbHble ypaBHeHua lI-ro mopsiaka c
MOCTOSIHHBIMU KO3 pUIieHTamu.

34.J1BoitHoM nHTErpan. OCHOBHBIE ITOHATHS U ONPEJIETICHUE.
35.I'eomeTpudecKuii CMBICI JBOMHOTO HHTETPAIa.

36.CriocoObl BEIYHUCIICHUS TBOMHOTO MHTETpaa.

37 IlpunokeHust IBOWHOTO UHTErpaa.

38.KpuBONMHENHBIE UHTETPANIBI U UX TPUIOKEHHUS.

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

40.1ToBepXHOCTHBIE HHTETPAJIBI U UX MPUIIOKEHUS.

41.Yucnossie psapl. OCHOBHBIE TOHATHS.

42.HeoO6xoauMblil Mpr3HAK CXOJUMOCTH YUCIOBBIX PSIAOB.

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 PSIbI.

48.3nakouepenyromuecs psaasl. [Ipusnak JleiOuua.

49.00umit 1 10CTATOYHBIN MPU3HAK CXOJIUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
50.A0com0THAs ¥ YCJIOBHAS CXOAMMOCTh YMCJIOBBIX psioB. CBOMCTBa aOCOIIOTHO
CXOISAUINXCS PSIOB.

51.®yukumonanbHbie psiabl. OCHOBHBIE TTOHATHS.

52.Crenennoit psia. Teopema AGerns.

53.CBoiicTBa CTEIIEHHBIX PSIIOB.

54 .Papawl Teinopa u Psasl Makiiopena.

55.Pa3noxeHne HEKOTOPBIX AIeMeHTapHbIX PpyHKuui B psia Teinopa
(Makuiopena). [Tpumep.

56.I'apmoHnvecKre KoaeOaHus.



57. TpUroHOMETpUYECKHUE PAIBI.

58 . Koappunmentsr Oypre. Psg Oypre.

59.Paznoxenue B pag Pypoe 2 7 -nepuoguueckux Gpynkuuii. Teopema JJupuxie.
60.Psap1 dyphe 4151 YETHBIX U HEYETHBIX (PYHKITHI.

Bonpocsl k 3a4ery

I cemecmp
Komnerennus:

VYK-1. Crioco0eH oCylmecTBIsATh KPUTUYECKUI aHAIN3 MPOOJIEMHBIX CUTyalluil Ha
OCHOBE CHCTEMHOTO MOJX0/a, BEIpa0aThIBATh CTPATETHIO ICUCTBUN
OIIK-1. CrmocoOeH cTaBUTh W pelaTh HHXXEHEPHbIE M HAay4YHO-TEXHUYECKHE
3amaun B cdepe cBoel mpodecCUOHAbHOW  ACSATEILHOCTA M HOBBIX
MEXIUCIUIUIMHAPHBIX HAINpPaBJIE€HUN C HCHOJb30BAHHEM €CTECTBEHHOHAYUYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTMYECKUX MOJIETIEN

1.MHoXecTBa U AeHCTBUA HaJl HUMHU.

2.0OTHOLIEHUS HA MHOKECTBAX.

3.Anrebpa JOTUKH.

4.byneBbl QYHKIMH aJreOphI JIOTHKH.

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 mOJTHON BEPOSTHOCTH.

13.®opmyna baiieca.

14.I1oBTOpHBIE UcTibITaHus popmyia beprymu.

15.I1oBTOpHBIE UCTIBITAHUS JIOKAJIbHASL U UHTErpaibHas Gopmyisl Jlammaca.
16.I1oBTOpHKIE UcTibITanus Gopmyina [lyaccona.

17. JluckpeTHas ciy4aiiHasi BEITUYHMHA.

18.YucnoBble XapaKTEPUCTUKH TUCKPETHOMN CIIyYalHOW BEJIMYHUHBI
(MaTeMaTHUYECKOE OKUJIAHHE).

19.YucnoBbie XapakKTEPUCTUKU AUCKPETHOM CITydyailHON BETUYMHBI (AHCTepCus,
CPEIHEKBapaTUUECKOE OTKIOHEHHE).

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

21.YucnoBble XapaKTepUCTUKU JUCKPETHOM CIIy4ailHOW BEJIMYMHBI (HaYaIbHbIC U
LEHTPAJIbHBIE MOMEHTHI).

22.DyHKIus paclpeaesieHus U €€ CBOMCTBRA.

23.OyHKIMA ITIOTHOCTU BEPOSITHOCTH U €€ CBOMCTBA.

24 HenpepbIBHas cilydaiiHas BEIMYUHA. YHCITIOBBIE XapaKTEPUCTUKH.
25.IIpaBuiio Tpex CUrMm.



26.PaBHOMEpHOE pacnpeAeieHUe CIIy4YalHOW BEJIMYHHBI.

27.1Toka3arenbHOE paclpeesiCHue CIy4aiHOW BEJTUYHHBI.
28.PUHOMUHAJIBHBIN 3aKOH paCHpEACICHUS CIIy4YailHON BEJIMYUHBI.
29.HopMmanbHbIN 3aKOH paclpeiesICHUs CIIy4alHOM BEJTUYHHBI.
30.Bapuanmonnsiii psaa. [loauron u rucrorpamma.

31.Bbibopka u reHepalibHasi COBOKYITHOCTb.

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

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

IIpuMepsbl NPAKTHYECKUX 3aTAHUU VI IPOBEACHUS IK3aMEHA

| cemecmp
Komnerennus:

YK-1. Crioco0eH oCylecTBIsATh KPUTUYECKUI aHAIN3 MPOOJIEMHBIX CUTyalluid Ha
OCHOBE CHUCTEMHOTI0 MTOAXO0/a, BBIpadaThIBaTh CTPATETHIO JEHCTBUI
OIIK-1. CrnocoOeH cTaBUTh W pelmaTh HHXXEHEPHbIE M HAay4YHO-TEXHUYECKHE
3amaun B cdepe cBoel mpodecCUOHABHOW  ACSATEILHOCTH M HOBBIX
MEXIUCIUIUIMHAPHBIX HAINpPaBJIEHUN C HCHOJb30BAHHEM €CTECTBEHHOHAYUYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTUYECKUX MOJIETeH

3a0anue 1. HaliTn ckangpHOe IPOU3BEICHHE BEKTOPOB a{—l;z;—S}H

5{0:3;5}

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

3aoanue 3. Hamucatb ypaBHEHHE MPAMOM, MPOXOJAIed dyepe3 Touky M(-
4;3) 1 OTCEeKarIIel 0T KOOPAUHATHOIO YIJIa TPEYTOJIbHUK IJIOMIabl0, PABHOM 3.

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

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

3aoanue 7. Boruucaums MaTpuily
2 0

_ 2 (3 4 2\ 5 _ ~_(1 3
D = (AB) C,raeA—(l ) 5),13_(3 §>'C_(0 4).
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. HaliTu KOOpIMHATHI LEHTPA U PAAUYC OKPYKHOCTU x* +y? —
8x + 6y — 11 = 0. [TocTpoUTh OKPY>KHOCTb.

3aoanue 5. Haiitu ipenenbl GyHKITAN lim
X



Il cemecmp
KoMmmeTeHnms: CrOCOOHOCTBI0O K aOCTPaKTHOMY MBINUICHHIO, aHAIH3Y,
cunresy (OK-1)

i(—i}”n!

3aoanue 1. UccrienoBath Ha CXOJUMOCTD sl m=1
3aoanue 2. BBUMCINTL WHTETPAT WA YCTAaHOBUTH €T0 PacXOIUMOCTh

400 3x2dx
L _
(="
PR
3aoanue 3. cciienoBarh Ha CXOJUMOCTb psAJl =1
3aoanue 4. BplMUCIUTH IUIOMAAL (UTYPHI, OTPAHUYCHHYIO JIMHUAMU

y=—2+3x—x2, y=0

i
3aoanue 5. Haiitu paamyc cX0JIMMOCTH CTENIEHHOTO psijia "=lnts
3aoanue 6. Beruncnuth 00beM Tea, 00Pa30BaHHOIO BpallleHHEM (DUTYPHI,

OTpaHUYCHHOMU MapaboIoi y = x? + 1 U IPAMBIMH X = -2, X = 2 Bokpyr ocu OX.
3aoanue 7. YKaxute cepeHy UHTEpBaja CXOAUMOCTH psija

© ()" (2x-5)"

= 2n-1

n=1
3a0anue 8. BeIMUCTUTH JJIMHY AYTH TOJYKYOHUYECKOW Mapadosibl y = vx3 oT
HAYaJI0 KOOPJUHAT JI0 TOYKH (4; 8).

3aoanue 9. Haititu painyc CXOAMMOCTH CTEIIEHHOTO psijia =

3aoanue 10. BbUUCIUTH CTAaTUYECKHME MOMEHTHI OTHOCHUTEJIBHO OCeH
KOOpAWHAT (UTYpPbI, OTPAHUYEHHONW CUHYCOUION y = sinx W oTpe3koM ocu OX ot
TOYKHU x = 0 JJO TOUKH x = 7.

IIpuMepbl NpakTHYECKHUX 3a1aHUI 11 IPOBe/ICHUsI 3a4eTa
I cemecmp

Kommnerenuus: crnocoOHOCThIO K aOCTPaKTHOMY MBIIUICHUIO, aHAJIH3Y,
cunresy (OK-1)

3aoanue 1. B rpynne «byxraatepckuil yuer u ayauT» 22 4eloBEK U3 HUX
18 yenoBek cmanu 3K3aMeH MO MaTeMaTuke, B rpymme «OuHaHChl U KpeauT» 34
YeJIOBeK, M3 HHUX CJaldd dK3aMeH Mo Martematuke 15 denoek. CiydaiiHO
BBIOpAaHHBIN CTYJIEHT CAaJl 3K3aMeH Mo maremaTuke. KakoBa BepOSITHOCTH TOTO,
YTO 3TO CTYACHT U3 TpyNibl «byXraaTepckuil yueT u ayuT»?

3aoanue 2. BeposiTHOCTh MPABWILHOTO 0(OPMIICHHSI CUETa HAa TPEANIPUSTUU
cocrapimsier 0,95. Bo Bpemsi ayauTopckoil TpOBEpKH OBLTM B3ATHl JIBa CUETA.
KakoBa BepOSITHOCTb TOTO, UTO TOJIBKO OJIMH U3 HUX 0(OPMIIEH MIPaBUIIBHO.

3aoanue 3. Tpoe mpenojaBaTeieii NpUHUMAIOT 3K3aMeH u3 30 yesoBek,
IIPUYEM MEPBbIA ONpalIMBaeT 6 CTyIEHTOB, BTOpoil — 3, a Tpetuil — 21 cTyneHTta
(BBIOOp CTYIEHTOB MPOU3BOIUTCS CIy4dailHbIM 00pa3oM u3 cnucka). OTHolIeHHEe



TpeX HK3aMEHATOPOB K C€JIa00 MOATOTOBUBIIUMCS PA3IMYHOE: IIAHCHI TaKHX
CTYIEHTOB CIaTh 3K3aMEH Yy MepBoro mnpenogasarens paBHa 40%, y BToporo —
tonbko 10%, 3ato y Tperbero — 70%. Haiitu BeposITHOCTH TOro, 4to cladbo
MOATOTOBUBIIMICS CTYIEHT CIall 3K3aMmeH. Eciau W3BECTHO, UTO CTYAEHT HE CHAl
AK3aMEH, TO KOMY U3 TPEX MPENoAaBaTeNIei, BEPOATHEE BCETO, OH OTBEYAI?

3aoanue 4. Yetblpe NOKyMaTess Mpuexalid Ha ONTOBBIN CKJ1aJl. BeposTHOCTH
TOTO, YTO KKJIOMY U3 3TUX MOKyHaTesie norpedyercs XoaoauibHUK Mapku “LG”
paBHa 0,4. HaliTu BeposSTHOCTH TOTO, YTO XOJIOAMJIBHUK MOTpEOyeTcs HE MEHee
YeM TPEM MOKYIATEIISIM.

3aoanue 5. 3agan psa pacnpenenenus. Haittu M(X), u M(8X? + 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

3aoanue 6. BepoATHOCTH TOr0, YTO AyJUTOpP JOMYCTUT OIIUOKY TIpH
npoBepke Oyxranrepckoro Oananca, paBHa 0,05. Aynutopy Ha 3akjirO4YeHUE
npenacraBieHo 2 6ananca. COCTaBUTh 3aKOH PacHpeeeHUs] Ynucia TPaBUIbHBIX
3aKJII0YEHUI Ha MpOBepsieMble OaaHCHhI.

3aoanue 7. BeposITHOCTh HACTYIUICHUSI COOBITUN B KXKJIOM U3 OJIMHAKOBBIX U
He3aBUCHMBIX ucnbiTannid paBHa 0,8, Haitu BepositHOCT TOrO, yrto B 125
UCHBITAaHUSIX COOBITUE HACTYIUT HE MeHee 75 u He 6onee 90 pas.

3aoanue 8. Ha mpeanpustuu paboTaroT ABe Opuraabl paboyux: mepBas
MPOU3BOJIUT B CPEIHEM Y4 IPOJIYKIIMU C MpoleHToM Opaka 4%, BTOpas — Ya
MPOYKIIUU C MPOIEHTOM Opaka 6%. HaliTu BeposSiTHOCTh TOTO, UTO B35TOE HAyTa]
U3JIeTTUEe OKaXeTCsl OpaKOBAHHBIM.

3aoanue 9. Cpemm 10 norepelHbIX OuieToB uMmeercs 4 Ouera ¢
BbIurphiieM. Haynmauy mokynator 2 Owsera. Hammcath 3akoH pacmnpeneneHus
BEPOSITHOCTEH YUCIIa BBIUTPHIIITHBIX OMJIETOB CPEAM KYTJICHHBIX.

3aoanue 10. Cpeau 25 30eKTPUUYECKUX JAMIIOUEK YEThIpe HECTaHAApTHBHIE.
HaiiT BepOSITHOCTH TOTO, YTO JABE B3ATHIC OJHOBPEMEHHO JIAMIIOUKH OKaXKyTCs
HECTAHIAPTHBIMH.

7.4 Meroauueckue MaTepHayibl, OINpeaesilOUIde  MPOUEAYPbI
OLCHMBAHUA 3HAHUH, YMEHMH M HABBIKOB, XapPaKTePHU3YKUIUX ITalbI
¢GopmupoBaHusi KOMIETEHIIMA

KonTtpons ocBoenusi gucuuiimabl  «Marematuka C  3JI€MEHTaMHU
CTATUCTUKW» TIpoBOoAUTCS B cooTBeTcTBUM c Iln. KyoI'AY 2.5.1 «Tekymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUYHAS aTTeCTAIMS 00yJarOIMUXCs.

PacueTrHo-rpaduyeckass padora — UHAUBUAYAIbHBIE 33aJaHUA IS
CaMOCTOSITETILHOM ~ paboThl, XapakTEepU3YIOIIUEecs OOIeld  TeMaTHuKOW U
OTJIMYAIOIIMECS PACUETHON YaCThIO JIJIs1 KAXKJIOr0 BapHUaHTAa.

Kpurepuu onieHk# npu npoBeeHUN pacueTHO-rpaduveckux pador

OueHka «3a4TEHO» BBICTABISIETCS, €CJIM  3aJaHUE BBIIOJHEHO B
YCTaHOBJICHHBI MHTEPBAJI BPEMEHHU B MOJHOM OOBEME WM B TOJHOM OOBEME C
VCPABICHHBIMU CaMOCTOSITEJILHO o TpeOOBaHHIO MPEIOIaBaTEeIIA



MOTPENTHOCTSIMH BBIYUCIICHUH.

OneHka «He 3a4YTeHO0» BBICTABISICTCS, €CJIM 3a/laHU€ HE BBIIIOJIHEHO B
YCTaHOBJICHHBIA HHTEPBAJ BPEMEHH.

Pedepat — 3T0 KpaTKoe HU3J10KEHUE B MMCHbMEHHOM BHUJE COJIEPKAHUS U
pe3yJbTaTOB HMHIUBUIYAJIbHONU Y4eOHO-UCCIENOBATEIbCKON JESITEIbHOCTH,
UMEET pEriaMeHTUPOBAHHYIO CTPYKTypy, cojepxkaHue u odopmieHue. B
yCTHOU (hopme peanu3yercst Kak JOKJIaa Ha KOH(epeHInn.

Kpumepuamu  oyenku  pegepama  ABISAIOTCS:  HOBH3HA  TEKCTa,
000OCHOBAaHHOCTh BBIOOpAa HCTOYHHMKOB JIUTEPATYPhI, CTENEHb PACKPHITUSA
CYIIHOCTH BOIpOCa, COO0IeHUsI TpeOOBaHUM K 0(hOPMIICHHUIO.

Kputepusivu  omeHku pedepara  SBISIOTCS:  HOBHU3HA  TEKCTa,
000OCHOBaHHOCTh BBIOOpAa HMCTOYHUKOB JIUTEPATYpPbl, CTENEHb PACKPBITHS
CYIIHOCTH BOTIPOCA, COOIOACHUS TPeOOBaHUM K 0(hOPMIICHUIO.

OneHka «OTJIMYHO» — BBITIOJIHEHBI BCE TpeOOBaHUS K HAIMCAHUIO
pedepara: o6o3HaueHa podaeMa u 000CHOBaHA €€ aKTyaJbHOCTb; CAEIaH aHaIu3
pa3IMYHBIX TOYEK 3PEHUS] HAa pacCMaTPUBAEMYIO MPOOIEMY M JIOTUYHO H3II0KEHA
COOCTBEHHAs] MO3UIUS; CPOPMYIUPOBAHBI BBIBOJBI, TEMA PACKPBITA MOIHOCTHIO,
BbIIepKaH 00bEM; COO0III0IEHBI TPeOOBaHUS K BHEIITHEMY O(OPMIICHHUIO.

OrneHka «X0pouI0» — OCHOBHBIE TpeOOBaHUS K pedepary BHIIIOJIHEHbI, HO
Py STOM JIONMYIICHBI HEMOYETHl. B  YacTHOCTH, WMEIOTCS HETOYHOCTH B
U3JIOKEHUU MaTepuasia; OTCYTCTBYET JIOTMYECKas MOCIEAOBATEIbHOCT B
CYKIEHUSX; HE BbIIEpkKaH 00BEM pedepara; UMEIOTCS yIyHUIEHUsI B 0(DOPMIICHHH.

OreHka «yA0BJIETBOPUTEIBLHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYTICHUS
oT TpeboBaHMil K pedeprupoBannio. B yacTHOCTH: TeMa OCBEIlIeHa JIUIIIh YaCTUYHO;
JomylieHbl  (pakTudyeckue OmuOKu B colaepkaHuu pedepara; OTCYTCTBYIOT
BBIBOJIBI.

OrneHka «HeyJI0BJIE€TBOPUTEIbHO» — TeMma pedepaTa HE pacKpbITa,
OoOHapy>KMBaeTCs CYIIECTBEHHOE HEIMOHMMaHUe MpoOJIemMbl WM pedepaT He
MIPE/ICTABIICH BOBCE.

KonTposbHasi padoTa — BBINOJHIETCS HAa ayJAUTOPHOM 3aHATHH, B
OTPAaHUYEHHBIM HHTEPBAJI BPEMEHU M COAECPXKUT 3aJaHUs 110 MPOUIAECHHOMY
Marepuany.

KpuTtepun onieHMBaHHUS BHINOJIHEHUSI KOHTPOJIbHBIX padoT

OTMETKa «OTJHYHO» — 3aJaHH€E BBIIOJIHEHO B MOJIHOM 00beEME, Oe3 OIIMNOOK
B pacueTax, IPUBEICHBI BCE TPOMEKYTOUHBIC BHIYMCICHUS.

OTMeTKa «XOpoIIO» — 3aJaHHe BBIINOJHCHO B IICJIOM IPAaBHIBHO, C
HEOOJIBIIMMHU TOTPEITHOCTSIMHU B 1-2-X BBIYHCICHUSX, HE BIHUSIOIINAX HA OTBET.

OTMeTKa «yHOBJIETBOPUTEIbHO» — 3aJlaHHC BBINOJHEHO TPAaBUILHO HE
MEHEE YeM Ha JIBE TPETH.

OTMeTKa «HEY/OBJIETBOPUTEJIbHO» — 3aJaHHC BBINOJHCHO IMPABHILHO
MEHee, YeM Ha JBE TPETH, C TPyObIMH OIIMOKAMH B pacueTax WM HE BBITOJHCHO
ITOJTHOCTEIO.

Keilic-3aqanme — mnpeacTaBisioT cOOOM METOJMYECKH OpraHU30BAaHHBIN
NPOIECC aHaliM3a KOHKPETHBIX CHUTyalluid W3 TPAKTHKH MPOQPECCHOHATBHON



NeATeTbHOCTH. B pesynbTaTe aHanmm3a CUTyalluid y CTYIAEHTOB (DOPMUPYIOTCS U
Pa3BUBAIOTCS OMNpPEJENICHHbIE KOMIETEHIIMH, HEOOXOAMMBIC MJii YCHEIIHOTO
BBITIOJTHEHUA 3TOU JEATEIbHOCTH.

Pezynomam ewvinonnenuss Ketic-3a0aHus OyeHusaemcss C YYETOM CIEIYIOUIUX
KPUTEPHUEB:

— TIOJIHOTA NPOPaOOTKU CUTYAIUY;

— MOJIHOTA BBIMIOJIHEHUS 33/1aHMUS;

— YMEHHUE apryMEHTUPOBAHO 00OCHOBAThH BEIOPAHHBIN BapUAHT PEIICHUSI.

Kpurepuu onieHuBaHus BbINOJHEHUS KeHC-3aJaHUI:

OTMeTKa «OTJMYHO» — 3aJaHUE BBINOJIHEHO B TMOJHOM 00BEME C
COOMIOACHHEM HEOOXOAUMON  IIOCIIEAOBATSIBHOCTA  JICHMCTBHUM; B  OTBETC
MPAaBWIbHO U aKKypaTHO BBIMOJHSAET BCE 3alMCH, TAOJUIIbI, PUCYHKH, YEPTEKHU,
rpaduKu, BEIYUCIICHUS; PABUJIHLHO BBITIOJHSIECT aHATIU3 OLIUOOK.

OTMeTKa «XOpPOLIO» — 33/IaHUE BBIIOJHEHO MPABWIBHO C YYETOM -2 MenKux
MOTPEIIHOCTEd WM 2-3 HENOYETOB, HWCHPABICHHBIX CAMOCTOSTEIBHO IO
TpeOOBAHUIO TIPETIOIaBATEIIS.

OTMeTKa «yI0BJIETBOPUTEJIBHO» — 3aJaHHUE BBINOJHEHO NPAaBUJIBHO HE
MEHEee YeM HaroJIOBUHY, TOMYIIEHbI 1-2 MOrpenHoCTH WK OfHa rpy0as ommoka.

OTMeTKa «HeyIOBJIETBOPUTEJIbLHO» — JIONYIIECHb JBe (1 Oojee) rpyoObie
OIIMOKHA B XOJIe¢ pabOThI, KOTOPhIE OOYYAIONIUIICS HE MOXET UCIPABUThH JIaXe IO
TpeOOBAHUIO TIPENOABATENS WU 3a/IaHUE HE PEIICHO MOJTHOCTHIO.

Tecr (mocr-recTt) — TECT HA OLEHKY, ITO3BOJIIOIIMN NPOBEPUTH 3HAHUS
CTYJICHTOB 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/1aHUM;

OueHKa «XOpOLIO» BBICTABISAECTCS MPU YCIOBHUM MPABUIBHOTO OTBETA
cTyAeHTa He MeHee 4eM 70 % TEeCTOBBIX 3a/laHul;

OleHKa «yIOBJIETBOPUTEIbHO» BBICTABIISIETCA MPHU YCIOBHH MPABUIBHOTO
oTBeTa cTyAeHTa He MeHee 51 %.

O1eHKa «HEeYA0BJIeTBOPHUTEIbHO) BbICTABIISIETCS MPU YCIOBUU MTPABUIBHOTO
OoTBeTa CTyjAeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHUH.

JKk3amMeH (3a4eT).

Kpurepuu onieHuBaHusi 0TBETa HA IK3aMeHe

OleHKa «OTJIMYHO)» BBICTABIACTCS OOydYaroleMycs, KOTOpPbIA oO0Jagaer
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAaHMSIMU MarTepualia
y4eOHOM MporpaMMbl, yMEET CBOOOIHO BBIMOJHSThH 3aJlaHUs, TTPEAYCMOTPEHHbIC
y4eOHOM TpOorpaMMoOi, YCBOWJI OCHOBHYKO M O3HAKOMUJICS C JIOMOJHUTEIbHOU
JUTEpaTypor, PEKOMEHJI0BaHHON yueOHON mnporpammoi. Kak mpaBuiio, oleHka
«OTJIMYHO» BBICTABJIAECTCS O0YUYaIOMIEMYCsl YCBOMBIIEMY B3aWMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TIOHSATUW JUCHUIUIMHBI B WX 3HAUYCHUM MJIs NpuoOperaeMoit
CHEIUATBHOCTH, TMPOSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B TOHUMAaHUH,
U3JIOKEHWM W WCTIOJB30BAHMHM  YYEOHOTO Marepuana, MPaBUIIbHO
00OOCHOBBIBAIOIIIEMY TPUHSATHIE PEIICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMH
HABBIKAMH W IPUEMAaMHU BBITIOJTHEHHSI IPAKTHYECKUX PadoT.



O11eHKa «X0POII0» BHICTABISIETCA 00yJaromeMycsi, 0OHaPYKHUBIIEMY MOJIHOE
3HaHME  MaTepuaja y4yeOHOM  MpOrpaMMbl,  YCIEHIHO  BBIMOJHSIOIIEMY
NPEIyCMOTPEHHbIE Y4YeOHOM MporpamMMoil 3aJaHusi, YCBOMBIIEMY MaTepual
OCHOBHOM JIUTEpaTyphl, PEKOMEHJIOBAHHON y4yeOHOU mporpammoii. Kak mpasuiio,
OLICHKA «XOPOLIO» BBICTABJISIETCS oOy4aroniemycs, MOKa3aBIIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHUW 10 AMCHMIUIMHE, CIHOCOOHOMY K
CaMOCTOATENILHOMY TIOMOJIHEHUIO 3HAHMM B XOJA€ JdalibHEWIIed ydyeOHOU u
po(hecCHOHANBFHOM JESTENIbHOCTH, MPABWIBHO MPUMEHSIONIEMY TEOPETHYECKUE
IIOJIOKEHMSI TIPU PEIICHWH NPAaKTHYECKUMX BOIPOCOB M 33Jad, BIAJCIOLIEMY
HEO0OXOIMMBIMHA HaBBIKAMH M MIPUEMAMHU BBITIOJTHEHUS IPAKTUICCKUX pa0OT.

OreHKa «yI0BJEeTBOPHUTEIBLHO» BBICTABISIETCS O0yYaroImIEeMycsi, KOTOPBIi
MOKa3aJl 3HAHUME OCHOBHOIO Marepuana Y4yeOHOW mporpaMMbl B OOBEME,
JIOCTATOYHOM M HEOOXOAMMBIM /I JalibHEWIIed y4eObl U MPEACTOsIed paboThl
[0 CHEUHMAIbHOCTH, CIPABUIICA C BBIIIOJHCHUEM 33JaHUN, NPEAYCMOTPEHHBIX
y4e0-HOM MporpaMMol, 3HAKOM C OCHOBHOM JUTEpaTypOu, PEKOMEHIOBAHHOU
yueOHOM  mporpammoii. Kak  mpaBuiio, OIEHKA  «YyJIOBJIETBOPUTEIHHO
BBICTABJIACTCS OO0y4YaromeMycsi, JOIMYCTHUBILIEMY IIOTPEIIHOCTH B OTBETaX Ha
HK3aMEHE WJIM BBIMOJHEHUU SK3aMEHAIIMOHHBIX 3aJaHui, HO 00JIaaolIeMy
HEOOXOJIMMBIMU 3HAHUSAMH TIOJI PYKOBOJICTBOM IIpENojiaBaTelis IJisi YCTpaHEHUS
OTUX NOTPELIHOCTEH, HAapyIIAKOLEMy IIOCIEAOBATEIBbHOCTE B  M3JI0KECHUU
y4eOHOro MaTepuaja W HCHBITHIBAIOIIEMY 3aTPyIHEHHsS] TPU BBINOJHEHUU
PaKTUYECKUX padOT.

OneHka «HeyJ0BJIETBOPUTEJIBHO» BBICTABISIETCS OOydaromiemycsi, He
3HAIOIIEMY OCHOBHOM 4acTW MaTepuayia yueOHOH MNpOorpaMMbl, JOMYCKAIOIIEMY
MPUHUUNHUAIBHBIE OIIMOKA B  BBIMOJHEHUH MPETyCMOTPEHHBIX  yueOHOMU
IpOrpamMMoi 3ajaHuil, HEYBEpPEHHO C OOJIBIIMMU 3aTPYIHEHUSIMHU BBIMOJIHSIIOIEMY
nmpakTudeckue pabotel. Kak mpaBuio, OIEHKa «HEYIOBJIETBOPUTEIHHO
BBICTABJIAETCS O0OyUaroleMycs, KOTOPbIi HE MOXKET MPOJOJIKUTh O0yYeHUEe WU
OPUCTYIUTDH K JEATENIBHOCTH 10 CIIENUAIBHOCTH M0 OKOHYaHWU YHUBEpcUTeTa 0e3
JOTIOJIHUTENIBHBIX 3aHATHUN 110 COOTBETCTBYIOIEH JUCLUILINHE.

Kpurepuu onieHuBaHusi 0TBETa HA 3a4eTe

O1EeHKH «3aU4TE€HO» U «HE3aYTEHO» BBICTABISIOTCS MO JUCIUIUIMHAM, (POPMOI
3aKJIIOUYNUTENIBHOTO KOHTPOJS KOTOpBIX sBisgeTcs 3adeT. Ilpm dTOM OLeHka
«3a4TEeH0» JI0JDKHA COOTBETCTBOBATH MapaMeTrpaM Jt000H W3 MOJIOKHUTEIbHbBIX
OLICHOK («OTJIIMYHOY, «XOPOUIO», «YAOBIETBOPUTEIBHOY), OMMCAHHON B KPUTEPUSIX
10 JK3aMEHY, a «He3a4YTEeHO0» — I1apaMeTpaM OLEHKU «HEYAOBJIETBOPUTEIBHOY.

8 IlepeyeHb OCHOBHOI1 U I0NOJHUTEJIbHOMN Y4eOHOM JUTEepaTyphl

OcHoBHast yueOHas quTEpaTypa
1. Manbeixun B.J. Beiciias maTemartuka : yue6. mocobue / B.M. Manbixun, —
2-¢ m3a.mepepadb. u gom. — Mocksa : UHOPA-M, 2020 - 365 c.— (Bricuee



obpa3zoBanue) - Pexxum moctymahttps://new.znanium.com/read?id=356193 — ObC
«Znaniumy

2. lunayeB B.C. Bricmias marematuka : yueOnuk / B.C. [llunaues. —M. :
NHOPA-M, 2017. — 479 c. — (Bsicuiee oOpaszoBanue). — WWW.dx.doi.org
/10.12737/5394. - Pexxum moctyna: http://znanium.com /catalog/product/851522—
OBbC «Znanium»

3. Yepuenko B.JI. Beicuiags maremaTuka B IpuUMepax M 3agadax. Tom 2
[DmekTpoHHBIN pecypc]: ydeOHOe mocobme s By3oB / B.JI. Uepnenko. —
OnexTpoH. TekcToBeie manHble. — CII0. : [Tomurexnuka, 2016. — 572 ¢. — 978-5-
7325-1105-5. — Pexxum pocryma: http://www.iprbookshop.ru/59560.html — 3BC
«IPRbooks»

JlonotHUTEILHAA yYeOHAasl JIUTepaTypa

1. Marematuka B mpuMmepax U 3aaadax : yue6. nmocooue / O.M. [lertspena,
JLH. Xypb6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — M. : UH®PA-
M, 2019. — 372 c. — (Bricmiee obpa3oBanue: bakamaBpuar). - Pexxum nmocrymna:
http://znanium.com/catalog/product/989802 — 3bC «Znaniumy»

2. lllunaueB B.C.3agayHuk 10 BBICIICH MaTeMaTuke : ydeb. mocobue /
B.C. lllunaves. — 10-e u3na., crepeorun. — M. : UH®PA-M, 2019. — 304 ¢c. —
(Boictiee  oOpaszoBanme). -  Pexxum  jmoctyma:  —http://znanium.com
[catalog/product/986760 — DBC «Znaniumy

3. Jlypee W.T'., u ap. Beicmas matemaruka. [Ipaktuky™m : yue6. mocobue /
N.I'. JIypee, T.Il. ®yntukoBa. — M. : By3oBckuii yueonuk : MHOPA-M, 2018. —
160 c. - Pexxum moctyma: http://znanium.com/catalog/product/935333

4. [MMankma A.C., [lankua B.A. 3amaun Cc pemeHUs MM 10 BBICHIEH
MaTeMaTHKe, TEOpUU BEPOSITHOCTEH, MaTeMaTHYECKON CTaTUCTHKE,
MateMatnyeckoMy nporpammupoBanuio / [llankun A.C., lankun B.A., - 8- u3n.
- M.:JlamkoB u K, 2017. - 432 c.: ISBN 978-5-394-01943-2 - Pexxum nmocrymna:
http://znanium.com/catalog/product/430613 — 3bC «Znaniumy»

5. MarazunaukoB JL.U. Beicmmas wartematuka. [uddepennmnansuoe
HCUHCIeHUEe [DIeKTPOHHBIN pecypc] : yueOHoe mocooue / JI.M. Mara3uHHHKOB,
A.JI. Mara3uHHUKOB. — OJEKTPOH. TEKCTOBblE naHHble. — ToMmck: Tomckuii
roCyJJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PATUOIEKTpOHUKH, 2017.
— 188 c. — 978-5-4332-0114-9. — Pexxum noctyma: http://www.iprbookshop.ru
[72078.html — DBC «IPRbooks»

6. UrnaroBa C.E. Marematuka YueOHoe mocobOue. Yacts 2. / Mruartora
C.E., I'py3una T.H., Uepnoyuany T.B. Ilox penakmnueit C.E. UrnaroBoit. / CaHkT-
[lerepoypr, 2017. C. 77. Pexum pnocryma: https://elibrary.ru/download/
elibrary 34946094 49435098.pdf — UuTepHeT-gocTym

7. CadponoBa T. U., CrenanoB B. W.. DnemeHTs TeOpur BEPOSITHOCTEH U
MaTEeMaTUYeCKONW CTATUCTUKH. [IpuMepsl, ympakHEHHS, KOHTPOJIbHBIC 3aJaHMUS:
yueb0. Ilocobme — Kpacuomap: KyoI'AY, 2013. MHurepuner pecypc:
obOpazoBarenbHblid  moptann  KyO['AY, pexum gocryma http://edu.kubsau.ru
[file.php/111/02_Safronova_teor_ver.pdf



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
https://elibrary.ru/download/%20elibrary_34946094_49435098.pdf
https://elibrary.ru/download/%20elibrary_34946094_49435098.pdf

9 IlepeyeHn pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIUOHHOM ceTH

«AnTepHeT»
Ne HaumenoBanue | TemaTtuka Hauano neiictus u HanmenoBanue
pecypca CPOK JeiCcTBUS OpraHu3ali U HOMEp
JOTOBOpA JIOTOBOpa
1 Znanium.com YHuBepcanbHas 17.07.2019 Horosop Ne 3818 DBC
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 U3parenscTBO Berepunapus 13.01.2020 OO0 «M13n-80 JIaHB»
«JIanp» CenbCcK. X03-BO 12.01.2021 Kontpakr Ne940 ot
TexHomorus 12.12.19
XpaHEHUs U 13.01.21 KonTpakt Ne 814 ot
nepepadoTKu 12.01.22 23.12.20 (c 2021 rona
MTUTICBBIX OTJI. KOHTPAKTHI Ha
MIPOJYKTOB BETEPUHAPUIO U
TEXHOJIOTHIO Tiepepad.)
Kontpakr Ne 512 or
23.12.20.
3 IPRbook YHuBepcabHas 12.11.2019- 000 «Aii ITu Dp
11.05.2020 Menuay JIniieH3nOHHbBIN
noroBopNe5891/19 ot
12.11.19
12.05.2020 000 «Ai# ITu Op
11.11.2020 Menuay JIniieH3nOHHbBIN
noroBopNe6707/20 ot
06.05.20
12.11.2020 000 «Ai# ITu Op
11.05.2021 Menuay JInieH3noOHHbBIN
noroBopNe7239/20 ot
27.10.20

— PEKOMEHIyEMbIE UHTEPHET-CAUTHI:

1.http://www.rsl.ru/ru_- Poccuiickas rocyaapcTBeHHas OMOIMOTEeKa
2.http://www.Math-Net.ru_- O61iepoccuiickuii MATeMaTHYECKHIA TOPTAJL.
3.http://www.statsoft.ru/home/portal/default.asp_— Craructudeckuii mopran Stat

Soft.

4 .http://www.allmath.ru /appliedmath.htm - Marematuueckuii mopTall.

5.http://www.algolist. manual.ru_- CaiT npakTudeckoi 00JacTH NpPUMEHEHHUS U
PELIECHNS TUHENHBIX YPABHEHUM.

6.http://www.fipm.ru_- O6pa3oBaTeIbHBIN CANT 10 OCHOBHBIM pa3jieiaM JHHCHHOU

aJIreOpBhl.



http://www.rsl.ru/ru
http://www.math-net.ru/
http://www.statsoft.ru/home/portal/default.asp
http://www.algolist.manual.ru/
http://www.fipm.ru/

MeToauueckue yKazaHus JAJs1 00yYAKIIMXCS 110 OCBOCHUIO IUCIUILINHBI
l.Marematuka: MeETOJA. YyKa3aHUsi K CeMUHapckuM 3aHsaTusiMm / coct. H. B.
BaxpymieBa, A. B. Kazakesuu, T. J. Kamoxnas, H. A. ConoBbeBa. — KpacHogap:
Ky6l'AY, 2019. — 44 c Pexum JOCTyTa:
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
npocTpadcTBe : yued. mocodue / A. B. KazakeBuu, H. A. ConoBseBa; Ky0. roc.
arpap. yH-T uM. U. T. Tpybununa. - Kpacnogap: Kyol'AY, 2018. - 101 c. - Pexum
J0CTyMa: https://edu.kubsau.ru/file.php/111/ANALITICHESKAJA
GEOMETRIJA NA PLOSKOSTI 447029 vl .PDF

3.Ka3zakeBuu A.B. Maremaruka: KpUBBIE BTOPOrO0 MOpSAKA M IOBEPXHOCTH
BTOPOTO Topsiaka : yued.-meron. nocobue / 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 JOCTyIIa:
https://edu.kubsau.ru/file.php/111/krivyen_2 porjadka_.pdf

4 Kamoxnas T.5. DnemeHTsl Teopun psiioB: yueod. nocodue / T. 5. Kamroxnas, B.
M. CwmonenneB; Ky6. roc. arpap. yu-t um. W.T.TpyOununa. - KpacHonmap:
Ky6I'AY, 2017. - 77 C. - Pexum JOCTYyIIa:
https://edu.kubsau.ru/file.php/111/Rjady_uch.posobie 2019 2 468479 v1 .PDF
5.CmonenueB B.M. Maremaruka: KpaTHble MHTETpalibl, TEOPUS BEPOSTHOCTU U
MartemaTudeckas crtatuctuka: cO. 3amau / Ky06. roc. arpap. yH-t um. W.T.
Tpyoununa; B.M. Cmonenues, B.H. I'etman, T.4. Kamtoxnas, O.1O. Tumenko . -
Kpacnonap: Ky6l'AY, 2017. - 25 C. Pexum JOCTyTA:
https://edu.kubsau.ru/file.php/111/matematika_chast_2.pdf

6.Konnparenko JL. H. MateMaTruyeckuii aHanu3: y4ueo. mocooue /
JI. H. Konnpatenko. — OOO «IIpunatTeppa»: Kpacunomap, 2019. — 184 c. Pexum
JOCTyIa:

https://edu.kubsau.ru/file.php/111/ves_tekst Matem.analiz_464379 v1 .PDF)

7. JlykesnoBa U.B., ApunuueB W.B. Bricmas maremaTuka: y4eOHBINM Kypce IS
CTYACHTOB arpOHOMHYECKUX CIeUuaIbHOCTEH: u37. 2-oe, mepepad. U J0m.—
Kpacnomap:  KI'AY, 2012. - 401 c¢: win  Pexum  pgocryna:
https://edu.kubsau.ru/file.php/111/MetKURSagro.pdf

11 Ilepeyenr WHGOPMAIMOHHBIX TEXHOJOTHH, WCHOJb3yeMbIX TMPH
OCYLLIECTBJICHHH 00pa30BaTeIbLHOI0 Mpouecca M0 AUCHUILUIMHE, BKJIIOYas
nepeYyeHb MPOrpaMMHOr0 odecrneYyeHusi U MH(OPMANUOHHBIX CIPABOYHBIX
CUCTEM

NudopmanimonHble  TEXHOJOTHM,  HUCIOJb3yeMble  IMPU  OCYLIECTBICHUU
00pa30BaTeIBLHOTO Mpoliecca MO JUCIUILTUHE, TO3BOJISIOT:

- o0ecreunTh B3aMMOJCWUCTBHE MEXAYy Y4YaCTHHUKaMU OOpa3oBaTebHOTO
npolecca, B TOM YHUCJIE CHUHXPOHHOE W (WJIM) AaCMHXPOHHOE B3aMMOJCICTBUE
nocpencTtsoM cetu "MHTepHer";


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

- (ukcupoBaTh  X0J

o0pa3oBaTeIbHOI MPOrpaMMBbl;

- OpraHu30BaTb IIPOLICCC 06p330BaHHH IIyTCM BU3YyaAJIHU3alIUN HsyqaeMoﬁ

00pa3oBaTenLHOTO
IPOMEKYTOUYHOW aTTEeCTAllMd 1O JUCHUIUIMHE M PE3yJIbTaTOB OCBOCHHUS

nporiecca,

uH(OpMAaIUU TOCPEICTBOM UCIIOJIB30BaHUs Mpe3eHTAUuM, Y4eOHBIX (HUIBMOB;

- KOHTPOJHMPOBATH PC3YyJIbTAThI 06y‘ICHI/I}I Ha OCHOBC KOMIIBIOTCPHOI'O

TCCTUPOBAHMUA.

CpeI[CTBa l/IH(l)OpMal_[I/IOHHO-KOMMyHI/IKaHI/IOHHbIX TGXHOJIOI‘Hﬁ,
3a1eMiCTBOBAHHLIX B Oﬁpa3OBaTeJIBHOM nmpoiecce

Ne HaumeHnoBanue Kparkoe onucanue
1 Microsoft Windows OnepannoHHas cucrema
2 Microsoft Office (Bxirouaer Word, ITakeT 0(UCHBIX MPHIOKECHHH

Excel, PowerPoint)

3 Microsoft Project VYipaBieHue MPOeKTaMu
4 Microsoft Visio CXeMbl B HarpaMMbl

5 Microsoft Visual Studio Pa3paboTka npHIOKEHHIH
6 Microsoft Access CYB/]

7 Kommnac CAIIP

8 Autodesk Autocad CAIIP

9 Statistica CraTucruka

10 Cucrema tectuposanust INDIGO TectupoBanue

11 1C.Ilpennpustue ERP

12 1C.byxranrepus

Y4yeTHasa cuctema

[TpumepHbIii iepedeHb cBOOOAHO pactpocTpansemoro [1O**

Ne HaumeHoBanue Kparkoe onucanue
1 Linux OnepanuoHnHas cucteMa
2 Libre Office (sxmrouaer Writer, Calc, [TakeT 0UCHBIX TPHUIOKESHUN
Impress, Draw, Base)
3 Nanocad CAITP
4 Gimp I'paduueckuii pepakrop
5 Blender 3D-npoeKTHpOBaHKe
6 Notepad++ TeKcTOBBIN peaaKTop
7 Cisco Packet Tracer MonenpoBaHue KOMIIBIOTEPHBIX CETEU

** mepeyeHb MOXKET JOMOJHATHCA pa3padoTuyukoM padboyeil mporpaMmsl. B aTom

ciiydae He0OXO0IMMO MPEJICTABUTh CCBHUIKY, MOATBEPKIAIONIYIO CTATYC

ucnosbzyemoro I10.

[lepeuens mpodeccroHaNbHBIX 0a3 JaHHBIX M HH(MOPMAIMOHHBIX CIIPABOYHBIX

CHUCTCM

pE3yIbTATOB




DJIEKTPOHHO-OMOINOTECYHBIE CHCTEMBI

1. | UsparennctBo «JlaHb» WHuTepHeT nocrym http://e.lanbook.com/
2. IPRbook Wureprer nocrym http://www.iprbookshop.ru/
3. | Znanium.com WHuTepHeT nocrym http://e.lanbook.com/
4. | ObpazoBaTenbHbIN TOpTAI )
Ky6rAY WuTepHeT goctym https://edu.kubsau.ru/
[TpodeccnonanpHpie 0a3bl JAaHHBIX M HH()OPMAIIMOHHBIE CITPABOYHBIC CHCTEMBI
5. | Koncynprant [Tnroc WuTepHer goctyn http://www.consultant.ru/
6. | ['apanr WHuTepHeT noctym http://www.garant.ru/
1. HayuHnas snextpoHHast ) )
GubmHoTeKa eLibrary WuTepHer goctyn https://www.elibrary.ru/

12 MaTtepuajibHO-TEXHUYECKOE

o IMCIOMIIJIMHE

o0ecrieuenue

IS o0yueHust

Ne | HammeHoBaHME y4eOHBIX TIpe-
/| MEeToB, KypCOB, TUCIUILIIH
m | (Momymei), MPaKTHKH, HHBIX
BUJIOB y4eOHOH eI TEIFHOCTH,
MIPEAYCMOTPEHHBIX YIeOHBIM
IUTAaHOM 00pa30BaTEeIBLHOMN MPO-
rpamMMBI

HanmeHnoBanue noMenieHU It
MIPOBEICHUS BCEX BHIOB YUEOHOM
JeSITeBHOCTH, TIPEITyCMOTPEHHOM

y4eOHBIM IDTAHOM, B TOM YHCIIE TI0-
MEIICHHS I CAMOCTOSATEIIFHON pa-
0O0THI, C yKa3aHUEM MEPEYHS OCHOB-
HOTO 000PYIOBaHUsI, yUeOHO-
HArIAOHbIX TOCOOUM

M MCIIOJIb3YEMOTO IIPOrPaMMHOTO

obecrieueHus

Anpec (MECTONIOTIOKEHNUE ) TOMEIIICHUH
JUTSA TIPOBEICHUSI BCEX BUIOB yueOHOU
NIESITeTTFHOCTH, TIPETYCMOTPEHHOM
y4eOHBIM IDTAHOM (B CITydae peajmsa-
UM 00pa30BaTeILHONW MPOTPaMMEI B
ceTeBoM (popMe JOMONHUTENBHO yKa-
3bIBa€TCS HAMMEHOBAaHUE OpraHM3allu,
€ KOTOPOM 3aKJIFOUEH J0TOBOP)

3

MatemMaTuka ¢ 3J1eMEHTa-
MM CTaTUCTHUKU

Aymutopusa Ne 465 MX, mio-
mane — 40 m?; yueOHas ayau-
TOpUs AJI TPOBEACHUS 3aHS-
THA CEMMHApCKOTO THIIA, Kyp-
COBOrO IPOEKTHPOBaHUS (BbI-
MOJIHEHUSI KYPCOBBIX pabor),
IPYNIOBBIX W HWHAWBHIYaJlb-
HBIX KOHCYJIbTAIMil, TEKYIIEero
KOHTPOJISI ¥ IPOMEXYTOUHON
aTTecTaluu

350044, KpacHogapckuii kpai,
r. Kpacuonap, yi. um. Kanunu-
Ha, 13

MareMaTHKa ¢ 3J1eMeHTa-
MM CTaTUCTHUKU

ITomemenne Ne212 MX, moca-
JOoUHEIX MecT — 103; mromans
— 62,7m?%; yueOHas ayIuTOpHs
JUISL TIPOBEJICHUS 3aHATHUI JIEK-
IIMOHHOTO THUNA, 3aHATUH Cce-
MHUHApCKOTo0 THIIA, KYypCOBOTO
MPOEKTUPOBAHUS (BBITIOTHEHHS
KYpPCOBBIX paboT), TpyHIOBBIX
U UHAUBUAYAIBHBIX KOHCYIb-
TallUi, TEKYHIEro KOHTPOJIA H
IIPOMEXYTOUHOM  aTTECTalUu.
TEXHUYECKHUE CPelICcTBa 00yde-
HUS, HAOOPBI JI€MOHCTpAIMOH-
HOTO 000pYJOBaHUS U y4eOHO-
HATJISTHBIX TTOCOOH (HOYTOYK,
MIPOEKTOP, JKpaH);

350044, KpacHogapckuii kpai,
r. Kpacnonap, yin. um. Kanunu-
Ha, 13



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/

IporpaMMHOE  OOECIICYCHHE:
Windows, Office;
CHelHaIu3upoBaHHas MeOeb
(yueOHast mocka, ydeOHas Me-
Oenb).

Maremarunka c 3j1eMeHTa-
MH CTaTUCTHUKU

[Tomemenne Ne357 MX,
rmocagoyHeix mect — 20;
mwiomans — 41,7m?;
MOMEIEHHUE TS
CaMOCTOSITENIbHOM paOOThI
oOyJaronuxcs.

TEXHUYECKHE CpeicTBa 00yde-
HUS

(KOMIIbIOTEPBI NIEPCOHAIIBHBIE);
jJoctyn K cetn «VHTepHeT»;
JOCTYIl B JJIEKTPOHHYIO WH-
(dhopMarMoHHO-
00pa3oBaTeNbHYI0 CPENy YHH-
BEPCUTETA;
crenualn3upoBaHHas MeOenb
(yueOHast mebens).

350044, KpacHogapckuii kpai,
r. Kpacnonap, yn. um. Kanunu-
Ha, 13




