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1 Ileau ocBOeHMSI JUCIHUTLINHBI

Heasimu ocBoeHust AUCUMILIMHBI «MaTemaTnueckoe odecreyeHne CUCTeM
YB» saBistoTcs:

» (dopMupoBaHUE 3HAHUH, YMEHUI, HABBIKOB U KOMIICTCHIIHIA /TSI YCTICIITHON
npodeccuOHaIbHOM 1eATETbHOCTH BBITYCKHUKA;

» TOJIy4eHHE TEOPETHUYECKUX CBEJACHHHM [JIs PEUICHUS MaTeMaTHUYeCKUX
3a/lay, CBA3aHHBIX C YIpaBICHUEM BO3AYyIIHbIM ABMxkeHueM (Y B/I);

» TIOJIy4eHHE TMPAKTUUYECKUX HABBIKOB, HEOOXOJIMUMBIX JJISi MCIIOJH30BAHHUS
IIEPCOHAIBHOIO KOMIIBIOTEPA IPU PELICHUM MAaTeMaTHUYECKHUX 3aj1ad,
CBsa3aHHBIX ¢ YBJI.

3agayamMu OCBOCHUS JUCLUIUIMHBI SBIISIOTCS:

0 wu3ydyeHWe TIOCTAHOBKM W  pEIIEHWS  MaTeMaTU4ecKux, B T. 4.
a’3pOHABUTAILIMOHHBIX, 3a1a4 Y B/I;

0 wm3yueHue pemieHus MaTeMathueckux 3agad  YBJ[ ¢ wucnonb3oBaHuEM
KOMITBIOTEPHOM cucTeMbl cUMBOJIbHOM MaTeMaTuku (KCCM);

0 wu3yueHue peuieHus MateMaTH4eCcKuX 3aaad Y B/l ¢ ucnonp3oBaHueM anmnapara
TEOPUH BEPOSITHOCTEN;

O N3YUYCHHUC PCIICHUA MATCMATHYCCKUX 3a/1a4 YBI[ C UCITIOJIb30BAHUCM allllapaTa
MaTEeMaTHYEeCKOU CTaTUCTUKMH,

0 o3HakomIIeHHE CTYACHTOB C Ha3HaueHUEM U Bo3MokHocTs MU KCCM Mathcead;

0 wusyuenue wmHrepdeiica m Habopa ¢ynkmuit KCCMMathcad npu pemeHuun
MaTemaTtuyeckux 3ajaad Y BJI.
Huciuruinaa obecnieunBaeT TMOJATOTOBKY BBITYCKHHKA K PEIICHUIO 3aaad
npodeccuoHaIbHOM IeATeNbHOCTH IKCIUTYaTallnOHHO-TEXHOJIOTMYECKOTO THIIA.

2 Mecro nucuuninnel B ctpykrype OITIOII BO

Hucrumumaa b1.0.42«Matematuyeckoe oOecriedeHrne CUCTEM yIpaBIeHUs
BO3YLIHBIM JBUKEHHEM» MPEICTABISAET COO0M TUCIUIUIMHY, OTHOCSALIYIOCS K
O6s3aTenbHOM yact broka 1 «/{ucuuminael (Moaynn)» qucuumind OIIOIT BO no
HarpasieHnto moarotoBku 25.03.03 «AsponaBurarus» (0akanaBpuar), mpoduis
«TexHnueckas 3KCIUTyaTalusi aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS
BO3JIYIIHBIM JBUKEHHEM.

HNucuumnraa «MartemaTuyeckoe 00ecreueHe CUCTEM YIPABICHUS BO3AYIIHBIM
JBIKEHHEM» Oa3upyercsi Ha pe3yjbTarax OOY4YeHHUs, MOJYUYEHHBIX MPU HU3YUYCHUU
mucuuiuiviH:  «Beicias matemaruka», «®Puszukan, «UHpopmatukay, «Teopus
BEPOSITHOCTE W MareMaTudeckas CTaTUCTHKa», «CTaTUCTUYECKHE METObI
00pabOTKU CUTHAJIOB U JAHHBIX).



Huciuminaa «MateMatnyeckoe 00ecreueHne CUCTEM YIIPaBICHUS BO3IYIIHBIM
IBWKEHUEM»  SIBISIeTCS  oOecneuMBaroniedl UU(POBU3ALMIO IS CIEIYIOIINX
muciuiuine:  «lIpoekTupoBaHne — aBTOMATH3MPOBAHHBIX CHCTEM  YNPaBIEHHS
BO3JYIIHBIM JBHXeHUEM», «MHpopMannoHHOE OOecreyeHUue CUCTEM YIpPaBIEHUS
BO3JIYIIHBIM JIBUKEHUEM .

JlucuuiuinHa u3ydaeTcs B 7 U 8 cemecTpax.

3 Kommnerenuuun oOyuyawuerocs, (popMupyemMbie B pe3yjbTaTe OCBOCHUA
AUCUMILTHHBI

[Ipomiecc ocBoeHust AucuuIinHbl «MaTemMaTtuueckoe oOecreyeHrue CHUCTEeM
yIpaBJCHUsT BO3YIIHBIM JBUKEHUEM)» HAmNpaBieH Ha (POpMHUpOBAHHUE CIEAYIOIIUX
KOMIETCHIIAN:

Kon Pe3ynbTaT 00ydeHuUs1: HAMMEHOBAHUE KOMITETCHITUH,
KOMITETCHITUH/ WHJIUKATOpa KOMIIETCHIIUU
WHJIUKATOpa

OIIK-6 Crnioco0OeH ucnonb30BaTh OCHOBHBIE 3aKOHBI MATEMATUYECKUX U
€CTECTBEHHOHAYYHBIX JUCIUTUTNH (Moynet) B
npodeccuoHaIbHOM  JAESITENIBHOCTH, B  TOM  YHUCIE C
UCIIOJIb30BAaHUEM CTaHIAPTHBIX MMPOTPAMMHBIX CPEJICTB

151 P 3HAeT ¥ TOHUMAET OCHOBHBIE 3aKOHbI MAaTEMATHKHU U
€CTECTBEHHBIX HAYK U BaXXHOCTh UX UCIIOJIb30BAHUS B
npodeccuoHaIbHOM 1eITeTbHOCTH

M /1z0mke Hcnonb3yeT OCHOBHBIE 3aKOHBI MATEMATUKU U €CTECTBEHHBIX
HayK, B TOM YHUCJIE JJIs1 pelieHus mpodecCHoHAIbHBIX 3a/1ad,
IIPUMEHSICT CTaHIapTHBIC IPOTpaMMHBIC CPEICTBA

IK-1 Crioco6eH oCyIecTBISATh IKCILTyaTaIi0 TPOrPaAaMMHOTO
oOecrieueHusi aBTOMaTU3UPOBAHHBIX CUCTEM YIPABIICHUS
BO3/IyIIHBIM JIBUKCHHEM

1701098 3HaeT COCTaB U OCHOBHBIC IPUHITUIIBI (DYHKITMOHUPOBAHUS
nporpammuoro odecrneuenuss AC YBJ] 1 ucnosib3yeTt 1aHHYIO
uH(}OpPMAIHMIO TIPU PEIICHUU PO ECCHOHATIBHBIX 3a71a4

H/lznk [IprMeHseT Ha MPAKTUKE BCE UMEIOIINECS 3HAHUS, YMEHUS U
HABBIKY MPU PEIICHUH TpOo(ecCuoHaNbHBIX 33/]1a4, CBSI3aHHbIX C
sKcIUTyaTanuen nporpammuoro ooecrneuenust AC YB/I




U OpueHTHpyeTCcs B YCIOBHUSX M3MEHEHMsI IPAaBOBOW 0a3bl U
AKCIUTyaTallUOHHBIX ~ TpeOOBaHUM, MPEABIBISIEMBIX K
IpPOrpaMMHOMY 00€CTIEYEHNIO0 aBTOMATHU3HUPOBAHHBIX CUCTEM
yIPaBJIE€HUS BO3AYIIHBIM JIBUKEHUEM

[1K-4 CnocobeH pa3pabaThiBaTh AITOPUTMBI U IPOTPAMMBI J1JI5

penieHus npodeccuoHaNbHBIX 3a]a4

M /1nks NnenTuduuupyer BXOAHYIO U BBIXOJIHYIO HH(POpPMALUIO, & TAKKe
OTIpeNIeIIACT MOCIEI0BATEILHOCTD EUCTBUHN, HEOOXOAUMBIX IS
pelIeHus MpakTUYeCKOU 3a1auu

U2 s Hcnonb3yeT MHCTpyMEHTAJIbHBIE CPEICTBA U METOAUKHU

Kon Pe3ynbpraT 00ydeHHs: HAMMEHOBAaHUE KOMIIETEHIIUH,

KOMIIETEHIIUH/ UHAMKATOpa KOMIIETEHIIUH
UHAMKATOpa

pa3pabOoTKK MPOrPpaMMHOTO oOecTieueHus

M /snks [TpyHUMaeT yyacTue B MOAJIEpKKE BCEX ITANOB KU3HEHHOTO

I[MUKIJIa ITPOrpaMMHOI 0 oOecreueHus dABTOMATHU3UPOBAHHBIX
CUCTCM YIIPABJICHUA BO3AYIIHBIM JIBUKCHUCM

HHaHI/IpyeMBIG PE3YIbTAaThl U3YUCHUA TUCTUITIIMHBIL

3HATh:

» TOCTaHOBKY OCHOBHBIX 3aJ1a4 YIIPaBJICHUS BO3AYIIHBIM ABMxkeHUEM (YB/);

» OCHOBHBIE

3aKOHBI, TEOPEMBbl U TEPMHUHBI TEOPUU BEPOSITHOCTEU

MaTeMaTHYEeCKOM CTAaTHUCTUKH B paMKaxX HMX IPUMEHCHHS K IMpoleccam
cucrtemax YB/I;
» Bo3MmoxkHoctH naketa KCCM Mathcead;

> Kak INPpUMCHATb OCHOBHBIC 3daKOHBbI CCTCCTBCHHOHAYYHBIX JHCHUILINH

npodecCHOHaTBLHOMN IeATeIbHOCTH,

> Kak IIPpUMCHATb OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JHCHUILINH

npodeccHoHaTbHOMN IeITeTLHOCTH.

YMeTh:

» WCTOJb30BaTh MATEMATUYECKHE MMAKETHI MIPHU pemieHnu 3aaad Y B/I;

» WCIIONB30BaTh pacIpeeICHUs: pPaBHOMEPHOE, AKCIIOHEHIIMAJILHOE,
oumnomuanbHoe, [lyaccona, I'aycca, xu-kBagpat, CteroneHTa, @umepa — s
peleHus: MpodecCUOHAIbHBIX 3a71a4;

» WCTONBh30BaTh KpUTepuid cornacust [IupcoHa miis MPOBEPKU CTATUCTHYECKUX

TUIIOTE3 MPU PEIIEHUU MPOPECCUOHANIBHBIX 33/1a4;




MPUMEHATH anmapaT TEOPUU BEPOSTHOCTEH U MAaTEMAaTUYECKOM CTATUCTHKY MPU
pemieHnu Mpo(ecCHOHANBHBIX 3a/lad B CHUCTEMaxX YHpPaBICHUS BO3TYIIHBIM
JIBIDKECHHEM; HCITOJIL30BaTh 11 3TOro Bo3MokHOoCcTH nnaketa KCCM Mathcad,;
NPUMEHSATh METOABl MAaTeMaTHYECKOTO aHaiu3a, TEOPUH BEPOSITHOCTEH u
MaTeMaTUYECKOW CTATUCTHKH MPH pelIeHUH NMpodeccrnoHanbHbIX 3a/1a4;
npuMeHsaTh Bo3MokHocTH maketa KCCM  Mathcad npu  pemenun
npodeccruoHaIbHbIX 3a/1a4.

Bnaners:

HaBbIKAaMU pemieHus 3anad YBJl ¢ ucnonb3oBaHMEM MaTEeMaTHYE€CKON
cratuctuku 1 KCCM Mathcad;

OCHOBHBIMHU HaBbIKaMU 00PaOOTKH CTAaTUCTUYCCKUX JAaHHBIX B 3a1a4ax Y B/I; »
AQHAJUTUYECKUMHU U YHCICHHBIMHU criocobamu permieHus 3agaunakera KCCM
Mathcad;

METOJaMU MOJICIMPOBAHUS W aHalii3a BEPOSITHOCTHBIX M CTATUCTUUYECKUX
MIPOIIECCOB TIPH PEIICHHUH 3aJ1a4 B TPOGECCUOHATILHON JIeATEIbHOCTH;
cmocobaMu  MPUHATHIO OTBETCTBEHHBIX pEIIEHWA B  paMKax CBOEH
npodeccroHaIbHON KOMITIETCHITUH.

4 O0beM TMCHUIJIMHBI M BUIBI y4e0HO# padoThI

061113}1 TPYAOCMKOCTE  JUCHUIIIMHBI COCTaBISIETO  3aYETHBIX CAHMHUII,

216axkageMUYECKUX YacOB.

Bcero CemecTpsl
HaumenoBanue
JacoB 7 8
O61masi Tpy10eMKOCTb TUCUUIIIMHBI 216 108 108
KonTakTHas pa6ora: 99 56,5 42,5
nexuuu (JI) 48 28 20
npaktuueckue 3ansatus (I113) 48 28 20
cemunapsl (C) - - -
nabopatopusie pabotsl (JIP) - - -
KypcOBOU IpoeKT (pabota) - - -
CamocrosiTenbHas padora cryaenra (CPC) 75 43 32
KontponbHubie padoTsl (konnuecTBo) (KP) 42 8,5 33,5
B TOM YHMCJIe KOHTaKTHas pabora
[IpomesxyTouHast aTTecTanus
KOHTaKTHas paboTa 3 0,5 2,5




42 3ayer ¢ DK3aMeH
caMoCTOsITeIbHas padoTa Mo MOJrOTOBKE K

OLIEHKOM 33,5
3a4eTy, IK3aMeHY

8,5

5 Conep:kanue TUCUUIINHBI

5.1 CooTHeceHus1 TeM AUCHUIIMHBI U GOPMHUPYEMBIX KOMIIETEHII U
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Tema 1. Beenenue. 3 X X BK, JI, CPC
Tema 2. OcHOBBI ~ paboOTHI X X J1, 113, CPC
¢ Mathcad. 8
Tema 3. MaremaTtuueckue X X X JI, I13, CPC
BBEIUKCIICHUS B Mathcad. 9
Tema 4.MatpuuHble U BEKTOPHBIE 6 X X | X JI, 113 10mMT
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BBEIYHCIIEHUS.
Tema 5.  JIBymepHas u X X JI, 113
TpexMepHas rpaduka. 4
Tema 6. YucaeHHbIE 51 X X | X JI, 113, CPC 10MT
CHMBOJIbHBIE PEIIECHUS YPAaBHEHUI
u CHUCTEM anre0OpanyecKux
YpPaBHEHUU. 14




Tema 7. Ilpumenenne Mathcad st X X | X | J,1I3, CPC 10MT
peILICHHS 3319 DJICKTPOTEXHUKH.
10
Tema 8. [IporpaMmmupoBaHue B X X | X | J,T1I3, CPC \Y
Mathcad 15
Tema Q. YucneHHbIit X X | X J, 113 A%
MaTeMaTUYECKUH aHaIn3 8
TemalO. OCHOBBI TCOPHH X X | JI, 113, CPC v,
BEPOSITHOCTEM ’ LOMT
Tema 11. OCHOBEI X X JI, 113, CPC v,
MAaTeMaTU4YECKON CTATUCTUKU 10MT
12 A
Tema 12. OcHOBHBIE X X JI, 113, CPC v,
pacripeieieHus1, IpUMEHsIEMbIE B L0MT
VB]I ’
9 A
Tema 13. OcHOBBI  Teopuu X X JI, 113
MacCOBOT'0 OOCTY>KMBaHUS 3
Tema 14. IlpenenbHble TEOPEMBI X X JI, 113 v,
TCOPHH BEPOSITHOCTEH ; LOMT
Tema 15. MHoroMepHbIe X JI, I13, CPC |
pacnpeaeneHus 4
Tema 16. Kputepuu cornacusi npu X X | X | J,1II3, CPC v,
MPOBEPKE CTATUCTUYECKUX TUIIOTE3 10MT,
8
8 | Komnerenuuu % S
Q an} é /M
S| P ¥ 4 E 5 B
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Tema 17. JIucriepcHOHHBIN aHATU3 4 X X X JI, I13, CPC |




Tema 18. Pacnpenencuus X I13, CPC Vv,
ciy4yaliHbIX BeauuuH B Mathcad 5 LoMT
Temal9. O6cnyxuBanne BC Ha X I13, CPC

BIIII B pa3nuuHbIX pexxumax 3

Tema 20. O6cnyxuBanne BC Ha X I13, CPC v,
npeanocanodynou npsamon u BIIIT , L0MT
Tema 21. OOGcnyKXuBaHHE | X I13, CPC
perynupoBaHue 1Byx U Tpex BC B

TOYKE TPETHETO Pa3BOPOTA 3

Tema 22. PerynupoBanue B3ieta X I13, CPC Y,
BC ljasnnqﬂmx KJIaCCOB LOMT
CKopocTei 2

Tema 23. DddextuBnocts YB]/ u X I13, CPC
3arpyKE€HHOCTb naucreryepa Y B/l 2

Tema 24. Tuctanuun manespa BC X I13, CPC v,
OpH  MEepeCCUYCHUH 3aHATOrO LOMT
SIIIEI0HA 11

Tema 25. YB]] Ha X JI, 113, CPC
NepeCceKaroIUXCs Tpaccax 4

Htoro o nucruruinue 171 3a0, D

— CokparieHus:

JI- nexnus, 11 — npaktuueckoe 3anarue, CPC — camocrosiTenbHas paboTa CTyIeHTa,

Y — yctubit onpoc,Jl — goknan, 10MT — necatumuHyTHBIA TecT, 3a0 — 3a4eT ¢

OILIEHKOM, D — DK3aMeH.

5.2 TeMbI AMCHUIIINHBI H BUABI 3AHATHH

HaunmenoBanue temsl (pa3aena) 3 e | cpc | kp Bcero
JUCUUTLTAHBI 4acoB
Tema 1. Beenenue. 1 3
HaumenoBanue tembl (pa3aena) 3 e | cpc | kp Bcero
JUCUUTLTAHBI 4acoB
Tema 2. OcHoBbl pabotel ¢ Mathcad. 2 4 8
Tema 3. MaTeMaTH4eCKUE BBIYMCIICHUSB 2 5 9
Mathcad.




Tema 4. MaTpuuHble U BEKTOPHBIE 2 | 2 2 6
BBIYUCIICHUS.

Tewma 5. JIBymepHas u TpexmMepHast 2 | 2 4
rpaduxa.

Tema 6. UucneHHbIE 1 CUMBOJIBHBIE 4 | 4 8 16
peLIeHUsI YpPaBHEHUHM U CHUCTEM

anredpanvyecKux ypaBHEHUH.

Tema 7. Ilpumenenue Mathcadnms 2 | 2 4 8
pelieHus 3a1a4 dJIeKTPOTEXHUKH.

Tema 8. IIporpammupoBanne B Mathcad 2|6 7 15
Tema 9. UucneHHbI MaTeMaTUYECKUN 2 | 2 4 8
aHaJu3

Tema 10. OCHOBBI TEOPUU BEPOSITHOCTEM 8| 6 8 22
Hroro 3a 7 cemecTp 28 | 28 43 99
Tema 11. OCHOBBI MaTeMaTUUYECKOU 4 | 2 6 12
CTaTUCTUKHU

Tema 12. OcHOBHBIC pacHpeacieHus, 4 | 2 6 12
npumensieMble B YBJI, W OCHOBHI

TEOPUU MACCOBOTO OOCTYKUBAHUS

Tema 13. [IlpenenbHble TEOpEMBbI 4 | 2 1 7
TEOPUU BEPOSTHOCTEHH MHOTOMEpHbBIE

pacmpeneneHus

Tema 14. Kpurepun cormacus mnpu| 4 | 2 2 8
IIPOBEPKE CTATUCTUYECKUX TUIIOTES

Tema 15. JlucriepcHOHHBIN aHAIU3. 2 | 2 2 6
Pacnipenenenust ciydallHbIX BEJIMYWH

B Mathcad

Tema 16. O6cnyxuBaHue u 2 3 5
perynupoBanue BC B paznmudaHbIxX

pexXuMax

Tema 17. Db dextuBnocts YB/ u 2 2 4
3arpy>KE€HHOCTb aucrnerdyepa Y BJ]

Tewma 18. {uctaniuu manespa BC npu 2 | 4 7 11
MEPECEUEHUH 3aHATOrO ALIETIOHA

Tema 19. YB/I Ha nepecekaromuxcs 2 3 7
Tpaccax

HToro 3a 8 cemectp 20 | 20 32 72
Bcero no nucuuninxe 48 | 48 75 171




H B
auMEHOBaHUE TEMHI (pazzena) 1lmlclap! cpc | kp cero
JUCIUATIIAHBI JacoB
[IpoMesxkyTouHas arTecTanus 45
HToro mo tucumminHe 48 | 48 75 | 45 | 216

5.3 CoaepxkaHue TUCHMILIMHBI

Pazgen 1. MHcmoas3zoBanme KCCM Mathcad Tema
1.BBenenue
O0630p COBpEMEHHBIX MAaTeMaTHYECKUX a’poHaBUTaMOHHBIX 3amad YBJ[. O630p
MAaKETOB MPOTPaMM HCIIOIB3YEMbIX KaK KOMIIBIOTEPHBIE CHUCTEMbl CHUMBOJBHOMU
marematuku (KCCM). Bosmoxknoctu Mathcad nis pemenust 3anay YB/I.

Tema 2.0cHoBbI padotbl ¢ Mathcad
Wnrepdeiic cpenst Mathcad. O630p nmanenei, BKJIAJOK U COUYETAHUHN KIIaBHUIIL.
Apudpmernyeckue BblpakeHus. IlpucBanBanue. ApudmeTHUecKUE BBIYUCICHUS.
Mathcadkak Hay4HbIl pa3MepHbIil KanbkysaTop. [Ipumenenue Mathcadnns pemenus
3a/1a4 re0Zie3UM U CIIlyTHUKOBOM HaBUTALIUU.

Tema 3. MaTtemaTnueckue Bbluucjaenus B Mathcad
CumBoONIbHBIE BRIUMCIICHUS U TIpeoOpazoBanusi B Mathcad. MHaekcHbIe IepeMeHHbBIC
u QyHkiuu ot HUX. HaekcHbie BhipakeHUs. Berpoennsie ¢ynkuuu Mathcad u ux
kareropun. Matemarnueckue Gynkin Mathcad.

Tema 4. MaTpuuHble M BEKTOPHbIE BLIYHMCJIEHH S
Martpuiibl ¥ BEKTOpPBI: IMOHSATHE, CO3[aHHe, WHHULIHaIW3auus. MarpuuyHele H
BEKTOPHBIE MATEMAaTUUECKNE ONIEPALIUH U BBIYMCIICHUS. IHIEKChI BEKTOPOB U MATPHIL:
MOHSATHE, KOHTPOJIb I'PaHUl, U3MEHEHHE rpaHull. CBA3b BEKTOPOB C HHAECKCHBIMU
nepeMeHHbIMU. Bextopusanus.

Tema S. /IBymepHasi u TpexmMepHas rpaguka
I'padpuxu 2D u 3D. Ilpuntuner noctpoerus. Buasl rpadukos. dopmaTtupoBanue.
[IpocmMoTp ®m wm3mepeHusi. JlekapToBbI, NOJSApHBIC, MMapaMeTpUYecKue Tpaduku
bynkiui 1 mepeMeHHO.

Tema 6. UuciieHHble U CMMBOJIbHBbIC PELICHUS YPABHEHMH U CHCTEM
ajireOpan4ecKux ypaBHeHHH

[lpunuunsl yuciaeHHOro (MpUOIMKEHHOr0) pelleHus ypaBHeHuil. IlepeueHb

¢bynkuuit Mathcad payisi moucka 4YHCIEHHBIX pEUICHUH MOJMHOMHAIBHBIX U

10



IIPOU3BOJIBHBIX YpPaBHEHUH. YpaBHEHUA C | HEHW3BECTHBIM: 3alUMCh YpPaBHEHUU,
3a/laHi€ HA4YaJIbHOTO MPUOIMKEHUS, TOUCK pelIeHus], TpoBepKa pemeHuii. Cucrembl
YpaBHEHMII: 3aIIUCh YpaBHEHUH, 3ajaHE HaYaJIbHOTO IPUOIMKEHUS, IOUCK PEIICHMS,
nmpoBepka penieHui. [loHSATHE CHMBOJIBHBIX BBIYMCIEHUN. 3amUCh CHMBOJIBHBIX
BbIpakeHU. CUMBOJIBHBIE pelieHus. [[puemMbl CUMBOIBHOTO PEIIECHUSI YPABHEHUN U
CHUCTEM C TIOMOIIbIO omepaTopHbIXx CKOOOK Given u Find—>. CnocoObl perieHus
CUCTEM JIMHEWHBIX alNreOpanyecKux ypaBHEHHM.

Tema 7. llpumenenue Mathcad a1 pemieHus 3a1a4 JIEKTPOTEXHUKH.
UucneHHble 1 CUMBOJIBHBIC PEIIEHUS CUCTEM JIMHEHMHBIX alNreOpanyecKux ypaBHCHHU N
st merona Kupxroga. Peanusanus Merona y3noBbix mnoteHinuanoB B Mathcad.
[IpoBepka pemieHus: ¢ TOMOIIBIO OagaHca MOIIHOCTEH.

Tema 8. IIporpammupoBanne B Mathcad
3ananue QyHKIMI MONB30BaTENS: UMEHa QYHKIMMA, popManbHbIEe TapaMeTphl, BEI30B
byHKuH, hakTHUecKue mapaMerpsl, Teno GyHkuuu. OnepaTopbl BCTPOEHHOTO S3bIKA
nporpammupoBanus Mathcad. CTpykTypHOE MporpaMMUpOBaHHME BBIYUCIUTEIbHBIX
AJITOPUTMOB.

Tema 9. UncieHHbI MaTeMaTHYECKUI aHAIN3
[Ipenensl. JuddepennupoBanue. UuCIEeHHOE U aHATUTHYECKOE UHTETPUPOBAHUE.
Paznoxenue B psanbl. IHTErpanbsHbie peoOpa3oBaHus.
Oo6wikHOBeHHBIE U depeninanbubie ypaBuenus (OY).Hucnennoe pemenue O/1Y.
Ananutnueckoe pemenue OJY ¢ ucnonbp3zoBanueM npeodpaszoBanus Jlammaca.

Paznen 2. Teopusi BeposiTHOCTE U MaTeMaTU4ecKasi ctaTUCcTUKa B YBJI

Tema 10. OcHOBBI TeOpHH BePOATHOCTEN

OcCHOBHbBIE TOHSATHS TEOPUU BeposATHOCTEH. IIpocTpaHCTBO 3iIeMEHTapHBIX
coObITHil. Anredpa coObiTui, ee akcuombl. CBoiCTBa coObITHIl. BeposiTHOCTHOE
MpOoCTpaHCcTBO. AkcuoMatuka KoiamoropoBa Teopuu BEpOSITHOCTEW W CIIEICTBUSL U3
Hee. Kiaccuueckoe omnpenenenne BepOSTHOCTH. CTaTUCTUYECKOE ONPEICIICHHE
BEpOsATHOCTU. ['eomeTpuueckoe onpeneneHue BeposaTHocTu. Merton Monte-Kapio.
Teopembl Teopuu BepossiTHOCTEH. HezaBUCUMOCTh COOBITHH. Y CITIOBHAS BEPOSTHOCTD.
®opmyna nosHOM BepositHocTU. Popmyna baiteca. CayualiHble BEIWYUHBI, HX
pacnpeneneHus U XapakTepuctuku. PaBHomepHoe pacnipenenenue. Pacnpenenenune
bepunynnu. HauBeposTHeiimee uyucio coObiTuii. ['eoMerpudeckoe pacmpeneiieHue.
bunomunansHoe pacnpenenenue. JUMCKpeTHbie UM aOCOJNIOTHO  HEMNPEPHIBHBIC
ciyyaiiHple  BenuuuHbl.  JuddepeHunanbHbie W UHTErpajibHble  (QYHKIUU
pacnpeneneHus. KBaHTWIN U NEPUECHTHUIIN.
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Tema 11. OcHOBBI MaTEeMaTHYECKON CTATUCTHKH

HavanbpHbpile W LieHTpandpHblE MOMEHTBHI pacnpencneHui. IlpousBopdiue u
XapaKTepUCTUYECKUe PyHKIMHU MOMEHTOB. MaTeMaTH4eCcKoe OKUJaHue, TUCIIEPCHS U
CTaHJAapTHOE OTKJIOHEeHHE. BriOopka M3 reHepasibHONW coBOKynmHOCTH. [locTpoeHue
TUCTOTPaMMBbl ~ paclpeeneHuss ciaydaihHod BennuuHbl. lIpaBuno Crépmxkeca.
Brei6opounoe cpennee. Hecmeniennsle, coctositenabHble U 3(()EKTUBHBIE OLIEHKHU
XapaKTepUCTUK pacnpenenceHus. Hecmemiennas BbIOOpoYHass JucCHEpcUst U
CTaHAapTHOE OTKJIOHeHHe. OMUOKH NEePBOro U BTOPOro poAa. MeToibl HAMMEHBIINX
KBaJIpaTOB U MaKCUMaJIbHOTO MPaBA0INOA00uS.

Tema 12. OcHoBHbBIE pacnpeaesieHusi, npuMeHsiembie B YBJ/I, 1 0CHOBBI
TEOPHUH MACCOBOI0 00CTyKMBAHUS

Teopema Ilyaccona. Pacmpenenenue Ilyaccona. HaumBeposiTHeuiee 4YucCio
coOBbITHI. DKCIOHEHIIMaIbHOE pacrnpeneneHue. HopmanabHoe pacripesesieHue U ero
MoMeHThI. [IpaBuno Tpex curMm.y2-pacnpenenenue. t-pacnpenesieHrie CThIOIEHTA.
Hcnonp30BaHne HOPMaJbHOIO pacrnpeneneHus u pacnpeaeneHuss CThIOJEHTa i
OLIEHKH JIOBEPUTEJIBHOTO HWHTEpBaJla MAaTEMAaTUYECKOTO OXUAAHHUS T€HEpaIbHOU
COBOKYITHOCTH.

ITotok  coObiTHii. MHTEHCHMBHOCTH, TMOTOKA. IlyacCOHOBCKMU  mpoIiecc.
Onpenenenue  MNpPOCTEHIIEr0  MYacCOHOBCKOro  mpouecca.  CTalMOHApHOCTS,
OpJAWHAPHOCT, OTCYTCTBHE MOCJIEICCTBUSI. CaoiicTBa MIPOCTEMIIETO
IyaCCOHOBCKOTO Tporecca. PacnpeneneHne BEPOATHOCTEW MJIsi MPOCTEUIIETO
IIyacCOHOBCKOro mporecca. CBs3b C HKCIOHEHIMAIbHBIM  PaCIpPEICICHUEM.
OtcyTCcTBHE MaMSITH.

Tema 13. IlpenesbHble TEOpeMbl TEOPUH BEPOSITHOCTEH M MHOTOMEpPHbIE
pacnpenesieHust

HepaBenctBo YeObimieBa. 3akoH OOnbIIMX YuCET— TeopeMbl YeOwimieBa u
bepnyun. LlentpanbHas npexaenbHas TteopeMa— TeopeMa JlsmyHosa. JIokanpHas u
MHTETpalibHass TeopeMbl MyaBpa — Jlamutaca. MaremaTtnueckoe OXHUAAHUE U
JTUCTIEPCHSI CPETHET0 apu(METHIECKOTO OJIMHAKOBO PacTpe/IeICHHBIX HE3aBUCUMBIX
BEJINYMH.

[Tonsitue o cucreme ciydaitnpix BeauunH (CB).3aganue 3akoHa pacnpeeneHust
neymepHoit CB. ®ynkuusi pacnpenenenus asymepnoid CB.  IlnotHoCcTb
pacripenieneHuss HenpepblBHOW ABymepHOil CB. He3aBucMMOCTH ABYX AMCKPETHBIX
nnu HenpepbIBHBIX CB AByMepHOI cucTteMbl. UHCIIOBBIE XapaKTEPUCTUKH IBYMEPHOU
CB. Hucnepcusa cymmbl aByx 3aBucumbix CB. CpolictBa koBapuanuu. CBONMCTBa
ko3¢ durrenta koppensiu. CBs3b HEKOPPEIUPOBAHHOCTH M He3aBucumoctu CB.
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YcnoBHoe Marematmdyeckoe oxuupanve. CBsa3p gucnepenn  cymmpl CB o ¢
KoBapuanusiMu 3tux CB.

Tema 14. Kpurepuu coryiacusi npu NpoBepKe CTAaTUCTHYECKUX THIIOTE3
Ommbku nepBoro u Broporo pona. Kpurepuit cornacust Ilupcona. Kpurepuit
cornacus Pomanosckoro. Kpurepnii cornacust Konmmoroposa. YpoBeHb 3HAUNMOCTH U
JOBEpUTEIIbHASL BEPOSITHOCTh. TpH BUAA KPUTHUECKUX 00JIaCTEN.

Tema 15./Iucnepcuonnblii anaau3. PacnpenesieHust cay4yaiflHbIX BeJUYHH B
Mathcad OpHodakTopHbI  AUCHEPCUOHHBIN  aHanmu3. MHOro(pakTOpHBIN
JIUCIIEPCUOHHBIN aHanmn3. OJHOMEpPHBI U MHOTOMEPHBIA JHCIEPCUOHHBIN aHAJU3.
OCHOBHOE TOXIECTBO AMCIIEpPCUOHHOrO aHanmus3a. Kpurepuit cornacus Pumiepa.
Pacnpenenenne @Ouiepa.

N3yuenue 3akoHa pacnpezaenenus [lyaccona B Mathcad. M3yuenne HopmanbHOTo
3akoHa pacripenenenus B Mathcad. /Iuddepennnansubie 1 uHTErpasibHble (QYHKIIUN
aTuX pacnpeaenenuii B Mathcad. @yHkuum 118 ruUcTorpaMM M TOJUTOHOB
pacnpenenenuss B Mathcad. IloctpoeHue rucrorpaMm U HOJUTOHOB. M3yueHue
KPUTEPHUEB COIJIacHs IIPU MPOBEPKE CTaTHCTUYECKUX runore3 B Mathcad.

Pa3nen 3. Pemenue 3agau YB/]
Tema 16.00cay:xuBanme u peryjiuposanue BC B pa3jim4HbIX peskuMax

O6cayxuBanue BC na BIIII B paznuvHbIX peXUMax: B PEKUME «IIOCAJKa», B
pEXKUME «B3JIET» U B CMEIIAHHOM peXHME. DiieMeHThl TpackTtopuu BC Ha B3nete u
nmocanke. BIIP.

O6cayxuBanue BC Ha npeanocanounoit npsimoii u BIIIT u Ha «mpenmocamoynas
npsmas — BIIIT». 3aBucuMoCTh MPOMYCKHOM CITIOCOOHOCTH MPEANIOCAT0UHON MPSIMOM
oT ee IiuuHbl. HopMbl mpoosibHOTO 31ieaoHupoBaHus ais BC pa3nuyHbIX KIaccoB
CKOPOCTEHM.

O6cnyxuBanue aAByx BC B Touke Tperbero paspopora. Perynmuposanue asyx BC
B TOYKE TpeThero pazBopora. O6cnyxuBanue Tpex BC B Touke TpeTbero pa3Bopora.
PerynupoBanue tpex BC B Touke TpeThero pa3popora.

PerynupoBanue B3nera BC pasznuuHbIx KiaccoB ckopocteid. Banmer Ooiee
CKopocTHOro 3a MeHee ckopocTHbiM BC. Oienka wuHTEpBajiia B3jeTa Ooliee
CKOPOCTHOTO 32 MeHee CKopocTHhIM BC.

Tema 17.9¢dexTuBHOocTL YB/I M 3arpy:keHHocts aucnerdepa YBJ{
Ounenka »s¢dextuBHoctn YBJ[ B 30He B3nmeta u mocanku. OrieHka
3arpyK€HHOCTH  JUCIIETYEpa IMPU  YOPABICHUM  BO3AYIIHBIM  JIBUKCHHUEM.
OnHodaKkTOpHBIN aHANIN3 3arpyKEHHOCTH IUCIETYEpA.
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Tema 18./Iucranunu manespa BC npu nepeceyeHny 3aHATOrO J1IEJIOHA

Jucrtanunu maneBpa BC npu nepecedeHru BCTPEYHOTO 3aHATOTO 3IIEIOHA IS
CUTyalMi: BCTPEYHOrO JIBH)KEHHUS B TOPU3OHTAIBHON M BEPTHKAJIBHOW IUIOCKOCTSX,
WM OJJHOBPEMEHHOI0 Ha0O0pa, WU OJJHOBPEMEHHOTO CHUXKEHHS.

Jucrtanunn maHeBpa BC npu nepeceyeHny MOMYTHOTO 3aHATOTO SUIEIOHA JJIS
CUTYyallud OJJHOBPEMEHHOr0 Habopa WM OJHOBPEMEHHOI0 CHWXeHHs. [[uctaHuuum
IPOA0IbHO-00KOBOr0 MaHeBpa BC npu nepecedyeHnn BCTPEYHOTO 3aHATOTO DILEIOHA
st cutyauuu otBopoTa nepBbiM BC. Jluctanmus 6okoBoro maneBpa BC mpu
[EPECEYeHUH MOMYTHOIO 3aHATOro 3ienoHa. JlucTaHuus Npoa0JbHO-O00KOBOIO
maneBpa BC mnpu mnepecedyeHHH BCTPEYHOIO 3aHATOTO JIIEOHA Ui CUTyaluuu
orBopora oboumu BC. [ductanuuss OokxoBoro maneBpa BC mnpu nepecedeHuun
BCTPEYHOI'O 3aHATOrO JUIENIOHa JUIsl cuTyauuu orBopora oboummu BC, onHo u3
KOTOpBIX B Habope, a BTopoe B cHUkeHuH. Juctanmus 6okxoBoro manepa BC mpu
[epeceYeHNH TOIMYTHOIO 3aHATOrO SIIEJIOHA JJIi CUTyaluu oTBopoTa oboumu BC,
HaXOASIIMMUCS B CHUKEHUU. HOpMbI OOKOBOTO M BEPTUKAIBLHOTO AIIETIOHUPOBAHMS.

Tema 19. YB/I Ha nepecekaomuxcs Tpaccax
BC Ha nepecekaromuxcst Tpaccax. CucremMa MoJyKpyroBOro 3II€TOHHUPOBAHUA.

HOTp€6HLI€ JUCTaHIIMHN HJIA CO6JII-O,II€HI/IH HOpM OOKOBOTO SMICJTIOHNPOBAHUA.

5.4 TlpakTH4yeckue 3aHATHS

Howmep TpynoeMKoCTh
TEMBI TemaTrnka NpaKTUYECKUX 3aHATUI (uachr)
JTACUUTUINHBI
Howmep TpynoeMKoCTh
TEMBI TeMmaTnka NpakTUYECKUX 3aHATUN (dacel)
JACUUATUINHBI
7 u 8 ceMecTpbl
2 [IpakTuueckoe 3anstue 1. Mathcadkak HayuHbIi 1
pa3MEpHBIN KaTbKYJIsATOP.
2 [IpakTuueckoe  3anstue2. llpumenenwue
Mathcadgns peleHus  3ajaad 1
reo/Ie3ud U CIIyTHUKOBOUW HaBHUTalIUH.
3 [IpakTuueckoe  3anstue 3.  VIHIEKCHBIC
nepeMeHHble W (QYHKIMM OT HUX. WHIeKcHbIe 2
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BeIpaxkeHus. Berpoennsle pynkunn Mathcad u ux
KaTeropuu.

[Ipaktuueckoe 3ansatue 4. MaTpuibl U BEKTOPHI:
MOHSITHE, CO3/IaHNE, MHUIIUATTU3AITH.

[IpakTrueckoe 3anaTue 5. JlekapToBbl,
NOJIIpHBIE, TapaMeTpruecKue rpaduku
¢byukuuii 1 mepeMeHHOM.

[IpakTnueckoe 3ansThe 6. YpaBHeHus ¢ 1 u
HECKOJIbKUMU Heu3BecTHbIMU: (pyHkimmMathcad
JUTSL IOMCKA CUMBOJIBHBIX M YMCJICHHBIX PEIICHUM
NOJIMHOMHUAIBHBIX ¥ POU3BOJIBHBIX YpaBHEHUH.

[Ipaktuueckoe 3austue 7. llpueMbl CHMBOJIBHOTO
peuieHns YpaBHEHMII M CHUCTEM C TIOMOIIBIO
omnepaTopHbIx ckoOok Given u Find—>.

[IpakTtnueckoe 3ansTue §. CrocoObl pelnieHus
CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHCHHIA.

[IpakTnueckoe 3andatue 9. UYucneHHole W
CUMBOJIbHBIE  PEIEHUsT  CUCTEM  JIMHEHHBIX
anredpandecknux ypaBHEeHUH AJ1 METOAa

Kupxroda.

[Ipaktuueckoe 3anstue 10. UYwucinennsle u
CUMBOJIbHBIC  PEIICHHS  CHCTEM  JIMHCHHBIX
anreOpanvecKux ypaBHEHUH I METOA Y3JIOBbIX
TIOTEHITNAJIOB.

[IpakTtnueckoe  3amstue 11.  Omnepatopsl
BCTPOEHHOTO s13bIKa MporpamMmmupoBanus Mathcad.

[Ipaktuueckoe  3anstue  12.
CTpyKTypHOE IPOTrpaMMUPOBAHHE
BBIYMCIUTEIBHBIX aJITOPUTMOB.

[IpakTnueckoe 3aHATHE
13.IuddepennupoBanne. UncienHoe U
aHAJUTUYECKOE MHTETpUpOBaHUE. YHCICHHOE |
aHanutudeckoe pemenue OJ1Y.

Howmep
TEMbI
JTACUUTUINHBI

TeMaTnka NpakTUYECKUX 3aHATHN

TpynoeMKoCTh
(uacer)
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10

[IpakTuueckoe 3anstue 14. Merox Monte-
Kapmno.

10

[IpakTrnueckoe 3aHATHE 15. YcnoBHas
BEPOATHOCTL. DOpMYyIia ITOJTHON BEPOSITHOCTH.

®opmyna baiieca.

10

[IpakTtnueckoe 3anatue 16. bBuHoMmManbHOE
pacnpenenenue. HansepositHenee YHUCIIO
COOBITHIA.

11

[Ipaktnueckoe 3anmarue 17. Hecmeuiennas
BbIOOpOYHAsi ~ JOUCIepCUss M CTaHAapTHOE
OTKJIOHEHHE.

MGTOI[ HaMMCHBIINX KBaJpPaToOB.

12

[IpakTuueckoe 3ansatve 18. M3ydenue 3akoHa
pacnpenenenus [Iyaccona B Mathcad.

0,5

12

[Ipaktuueckoe  3amsarue  19. Ilpocreiimmuii
ITyaccoHOBCKMH TpoLecc.

0,5

12

[Ipaktnyeckoe 3aHSTHE 20. N3yuenne
HOpPMAaJIBHOTO 3aKOHa pactpenenaeHus B Mathcad.

13

IIpaktuueckoe  3aHsTue2l. LlenTpanbHas
npeeNnbHas Teopema.

13

[IpakTuueckoe  3aHstue  22.
MHoromepHbIe pacipeeeHusl.

14

[Ipaktuueckoe 3anstue 23. Kpurepuii cornacus
[Tupcona.

15

[IpakTtnueckoe 3ansatve 24. OmgHOPAKTOPHBIN
JTUCTICPCUOHHBIN aHAJIN3.

16

[IpakTuueckoe 3ansatue2S. O6cnyxuBanue BC na
BIIII B pa3snuyHblx peXUMax: B PEXKUME
«IIOCaJKa», B PEKHUME «B3JIET» U B CMELIAHHOM
pEXUME.

16

[IpakTueckoe 3ansatue26. O6cnyxuBanue BC na
npeanocanoynon npsamon u BIIIL.

17

[TpakTuueckoe 3ausatue7. DddextuBHOCTs Y B/
Y 3arpy>kK€HHOCTh aucneryepa Y B/I.

18

[IpakTuueckoe 3ansTre28. JlMCTaHIMM MaHEBpa
BC mpu mnepecedeHMHM TOMYTHOTO 3aHSTOTO
3IIEJIOHA JJISI CUTyalldd OJTHOBPEMEHHOT0 Habopa
WJIM OJTHOBPEMEHHOTO CHIKCHHS.
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18 [TpakTuaeckoe 3aHsATHE29. JlucTaHuuu
IpoJ0JbHO-00KOBOTO  MaHeBpa  BC  mpm 1
NIEPECEUCHUN BCTPEUYHOTO 3aHATOTO DIIEIOHA IS
CUTyaluu 0TBOpoTa nepssiM BC.
18 [IpakTuueckoe 3ansaTHe30. JucTanmms 1
Howmep TpynoemMKocTh
TEMBI TeMaTuka NpakTUYECKUX 3aHATUN (dacel)
JUCITUTITAHBI
IpPOJ0JIbHO-00KkOBOro  MaHeBpa BC  mpm
NIEPECCUCHUN BCTPEUYHOTO 3aHATOTO DIIICIIOHA IS
cutyanuu otBopoTta oboumu BC.
18 [Ipaktuueckoe 3ansatue33. /{ucranims 60KOBOTO
maneBpa BC 1mpu mepecedeHUU BCTPEUHOTO
3aHATOrO OJIIEJIOHA JUIS CHUTyalldd OTBOpPOTa 1
o6oumu BC, 01HO U3 KOTOPBIX B HAOOPE, a BTOPOE
B CHUIKCHUMU.
19 [IpakTnueckoe  3anstue35. BC Ha 2
NEPECEKAIOIINXCS Tpaccax.
Hrtoro 3a7 u 8 cemecTphl 48
Hroro o nucrmniimue 48
5.5 JIabopaTopHbIii NPAKTHKYM
JlaGopaTopHBIM MPAKTUKYM Y4E€OHBIM IIJIAHOM HE MPEyCMOTPEH.
5.6 CamocrosiTesibHAsA padoTa
Howmep TpynoeMKoCTh
TEMBI Buasl camoctosTensHON paboThI (gachr)
JTUCIIUTUIAHbI
1 Nzyuenue teopernueckoro matepuana «0O0630p 1
COBPEMEHHBIX MaTeMaTUYECKUX
adpOHABUTAIIMOHHBIX 3a7a4  YBJ[» (KOHCHEeKT
JEKIIMN U peKOMeHayeMas nuteparypa [16, 36].
2 N3yuenue TEOPETUUECKOTO Marepuana 4
«IIpumenenne Mathcadnns pemenus 3amad

T€0JIe3UH U CITyTHUKOBOW HaBUTAIMW» (KOHCIIEKT
JIEKIUHN U pekoMeHyemMas nurepatypa [16— 30].
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Nzyuenue TEOPETUUYECKOTO MaTtepuaa
«BcTpoennsbie pynkiuu Mathcad u ux kareropuu.
Marematuyeckue ¢pynkuun Mathcad» (koHcnekr
JIEKIMI ¥ pekoMeHyeMas nurepartypa [16-36].
[ToaroroBka K yCTHOMY OIIpPOCY.

N3yuenue TeopeTHyeckoro matepuana
«MatpudHbIe U BEKTOPHBIC BBIYUCIICHUS
BMathcady (KOHCHEKT JIEKIIMI ¥ peKOMEHIyeMast
autepatypa [16-30]. [ToaroroBka k

YCTHOMY OIIpOCY.

N3yuenue teopetudeckoro marepuana «CUCTEMBI
YPAaBHEHUN: 3alIUCh YPABHEHUM, 3a1aHuE

Howmep
TEMBI
JTUCUMUILIAHBI

Bunbl camoctosiTenbHOM paboThI

TpyroeMKoCTb
(dacnl)

HAYaJIbHOTO TPUOJIMKECHUS,
MpPOBEpKa penieHui» (KOHCIEKT JIEKIUH U
peKoMeHayeMas JuTepaTypa [16-30].
[ToaroToBKa K yCTHOMY OIPOCY.

IMOUCK PCIICHUA,

M3ydeHne TEOPETHYECKOr0 MaTepualia
«IIpumenenue Mathcad  mast  pereHus
3a71a4 AJICKTPOTEXHUKH» (KOHCIICKT
JEeKIUN U pEKOMEHIyeMasl TUTepaTypa
[26]. [ToaroToBka K yCTHOMY OIIPOCY.

Nzyuenne TEOPETUICCKOTO Marepuasa
«CTpyKTypHOE IporpaMMHPOBAHHUE
BBIYUCIIUTEIBHBIX ~ QJITOPUTMOB»  (KOHCIEKT
JEKIMH W peKoMeHayemas jmreparypa [16-36].
[ToaroToBka K BBICTYIJICHHSIM Ha MPAKTHUYECKOM

3aHATHH C TIOKJIaJaMHU U COOOIIEHUSMH.
[ToaroToBka K yCTHOMY OHpoOCY.

N3yuenue
«YHucieHHbII

TEOPETUYECKOTO MaTepuaia
MaTeMaTUYECKUI aHaJIN3»
(KOHCIIEKT JICKIIUHM U peKOMEHIyeMas JuTeparypa

[16-306].

10

N3yuenne TEOPETUYECKOTO Marepuania
«AKCHUOMBI U TEOPEMBI TEOPUU BEPOSTHOCTEN»

(KOHCHIEKT JICKIIUWA U peKOMEHIyeMas JInTepaTrypa

[46-76).
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[ToaroroBka K yCTHOMY OIIPOCY.

11

Nzyuenue TEOPETUYECKOTO Marepuasa
«HecwmerieHHbie, COCTOSTENbHBIE U 3D PEKTUBHBIC
OIICHKH XapaKTEPUCTUK pacrpeiesIcHUsD
(KOHCHIEKT JICKIIUM ¥ peKOMEHIyeMas JInTeparypa
[46-76]. TloaroTroBka K BBICTYIUICHHSIM Ha
NPaKTUYECKOM  3aHSATUU € JIOKJIaJaMH |
COOOIIEHUSIMHU.

[ToaroroBka K yCTHOMY OIIPOCY.

12

I/I3y‘leHI/I€ TCOPCTHYICCKOTO Marcpuaia

«/crmonp30BaHre HOPMAIBHOTO PACIIPEACIICHUS
pacupenencuuss  CThlOJIGHTa  JJI  OLICGHKH
JOBEPUTEILHOTO HWHTEpBAJIa MaTeMaTHYECKOTO
OKHMTaHUS TCHEPAJIbHOM COBOKYITHOCTH»
(KOHCIIGKT JICKIIUH U pEKOMEHIyeMas JIUTepaTypa
[4670].IlonroToBKa K  BBICTYIUICHUSM  Ha
NPAKTHYCCKOM  3aHATHH C  JOKJIQJaMH M
coobmeHusMu. [TororoBka K yCTHOMY OIPOCY.

13

I/I3y‘-I€HI/I€ TCOPCTHYICCKOTO MaTtcpualia

«MHoromepHble  pacnpeneneHus»  (KOHCIEKT
JIEKIIUU

Howmep
TEMBI
JACUUATUIUHBI

Buapl camocTosiTennbHON paboThI

TpynoeMKocTh
("acer)

U pekomMeHayemas  JuTepatrypa [40-70].
[TogroroBka k yctHomy onpocy. [logroroska k
OPOMEXKYTOYHOM  aTTeCTallUM MO UTOraM
OCBOCHHUS JUCLUIIINHBI.

14

N3yuenue TEOPETUYECKOTO Martepuasa
«Kpurepun corjlacus npu MIPOBEPKE
cTaTUCTUYECKUX runore3. Kpurepuil cornacus
[Tupcona» (KOHCIIEKT JIEKIUU u
pEeKOMEeH1yeMas JUTEpATypa [40-
70].IloagroToBKa K BBICTYIUICHUSIM  Ha
NPaKTUYECKOM 3aHATHM C JIOKJIaJlaMUu U
cooOmeHusiMu. [IoaroTroBka K yCTHOMY OIPOCY.
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14

Nzyuenune TEOPETUUECKOTO Marepuasa
«Kputepun  cormacus  mpuU  MPOBEPKE
CTaTHCTHYECKUX THIOTe3. Kputepuii cormacus
Konmoroposa» (KOHCIIEKT  JIEKIUi 51
pEeKOMeEHTyeMast auTeparypa
[4670].IloaroToBKa K  BBICTYIUICHUSM  Ha
NPAKTHYECKOM 3aHATHM C JOKJIaJaMH |
coobmeHussMu. [IoAroToBKa K YCTHOMY OIIPOCY.

15

Nzyuenne TEOPETUYECKOTO Marepuasa
«/lucnepcroHHbI aHanM3» (KOHCIEKT JICKIIUMA
U peKoMeHayeMas auTeparypa [40-
76].IloaroroBka K BBICTYIUICHUSM Ha
NPaKTUUYECKOM 3aHATUM C JIOKJIaJlaMu U
cooOmeHusiMu. [ToaroToBKa K yCTHOMY OIIPOCY.

16

Nzyuenue TEOPETUUECKOTO Marepuasa
«Onementel Tpaektopun BC Ha B3nete u
nocazake. BIIP» (pekomenmyemas nureparypa
[1a-6a].

16

Nzyuenue TEOPETUYECKOTO MaTepuaa
«HopMmbl MPOIOIBHOTO SUICTOHUPOBAHUS IS
BC  pasnuuHbIX  KJIAacCOB  CKOPOCTEMH»
(pekoMeHyemas JuTepaTypa

[1a-6a].

16

Nzyuenue TEOPETUYECKOTO MaTepuaa
«O11eHKa UHTEpBaa B3jeTa 00Jjiee CKOPOCTHOTO
3a MeHee ckopocTHbIM BC» (pexomeHayemas
JIUTEpaTypa

[1a-6a].

17

N3yuenue TEOPETUUECKOTO Marepuasa
«O1eHKa 3arpyK€HHOCTU JHCHEeTYepa MpHU
yIpaBiIeHUU BO31YLIHBIM JBUKECHUEM»
(pexkomenayemas nurepatypa [la-6a).

18

N3yuenne TEOPETUYECKOTO Marepuaia
«uctanmuun maneBpa BC npu nepeceueHuun
3aHATOTrO AIETOHA»

Howmep
TEMBbI
JTACUUTUINHBI

Buasl camoctosTensHON paboThI

TpynoemMKoCTh
(dacel)

(pexkomenayemas nutepatypa [la-6a].
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19 N3yuenue teopetnueckoro Mmarepuana «BC Ha 3
NePeCeKarOINXCSI Tpaccax. Cucrema
HOJTYKPYTroBOTo diienonupoBanus. [lotpedHbIe
JTUCTAaHIIMK JUIsl COOJIOJICHUSI HOPM OOKOBOTO
AIICIIOHUPOBAHMS»  (KOHCIEKT  JISKIWA |
pekomMeHayemas nureparypa [la-6a].

Hroro 3a 2 cemectpa 75

HToro no aucuuIuinye 75

5.7 KypcoBblie padoThI (IPOEKTHI)
KypcoBbie paboThl (IPOEKTHI) Y4EOHBIM TJIAHOM HE MPEIYCMOTPEHBI.

6 YueOHO-MeTOAM4YeCcKOe U HHPOPMAIIHOHHOE o0ecTiedeHUue TUCIIMIITIMHBI

a) OcHOBHag JIUTEpATYypAa:

1.

Kuspko B.I'. YnpasJ/ieHue 1BukeHueM Bo31yIHbIX cya0B. Knnra 1./ Axanemus
I'A. — CIIG., 2003.

Kuzpko B.I'. YnpaBienue 1BH:KeHHeM BO3IYIIHbIX cya0B. KHura 2. / Akanemus
I'A. — CIIG., 2003.

Kuzpko B.I'. YnpaBienue 1BU:KeHHeM BO3IYIIHbIX cya0B. Knura 3. / Akanemus
I'A. — CII6., 2003.

Kuzpko B.I'. YnpaBiienue ABH:KeHHeM BO3XYIIHBIX cy10B. Knura 4. / Akanemus
I'A. — CII6., 2003.

Kuspko B.I'. 3agaun YBJI B Mathcad. / Akagemus I'A. — CII6., 2005.

Kuzpko B.I'. Pemienue 3agau YBJI ¢ npumenennem Mathcad: Yuye6H0€e mocobue.
/ Yuusepcutet I'A. — C.-IleTepOypr, 2009.

0) lonmomHuTENbHAS TUTEPATYpA:

1.

Hpesxono B.I1. Mathcad 2001: cnenuanbHbiii cnpaBouHuk. — CII6.: ITutep,
2002.

B.®. OukoB. Mathcad12 aasi crynenToB u uH:keHepoB. — CI16.: BXBIIetepOypr,
2005.

Kupesaos J[.B.Mathcad 14. — CII6.: BXB-Iletepoypr, 2007. 4. Beunruens E.C.
Teopus BeposiTHocTeii— M: Hayka, 1969.

Baitn6epr [[x., lllymexep k. Cratuctuka. / Ilep. ¢ aurn. — M.: CrartucTuka,
1979.

Uepnosa H.U. Teopusi BeposiTHOcTel: Yued.mocoome/ HoBocuo6. roc.yH-T.
Hosocubupck, 2007. 160 c.
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7. Yepnosa H. 1. MaTtemaTudeckasi craTucTuka: Y4ded.nmocooue / HoBocuo. roc.
yH-T. HoBocubupck, 2007. 148 c.

B) [IporpammHoe obGecnieuenrie u THTepHET-pECypChL:

1. HU3yyaemas komnbrloTepHas cuctema cuMmBoJibHOM MatemaTtuku (KCCM) Mathcad

- yueOHasl TULEH3UOHHAs BEPCHS.

o bk wnm

CaliT npou3BOAUTENI KOMITBIOTEPHON CUCTEMBI CUMBOJIBHOM MaT€MaTHKH.
VYueOHbIi 1 00pa3oBaTeNIbHBIN cCallT Www.exponenta.ru.

Bcemupnas unrepuer-sHiukiaonenus Wikipedia(www.wikipedia.org).
Cuctema noucka B cetu UHTepHeTr www.google.com win www.yandex.ru.

7 MarepuajibHO-TeXHUYECKOe o0ecneyeHne TUCIUIIUHbI

HanmenoBanue
MPEAMETOB,
JUACIUATUINH
MIPaKTUKH,

Y4eOHBIX
KypCOB,
(Monyneit),
WHBIX BUJIOB
yueOHOH JeSTEIbHOCTH,
MPEIYCMOTPEHHBIX  Y4EOHBIM
TUTAHOM o0Opa3zoBaTebHOU
IPOTrpaMMBbl

HanMeHoBanne mnomMmemieHud g
MPOBEJICHUS BCEX BUIOB Y4eOHOI
JCSATEIILHOCTH, TPEIyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCIIE
ITOMEILEHHS I CAMOCTOSATEIHHOM
paboThl, C YyKa3aHHEM IEePEeYHs
OCHOBHOT'O 00opyIoBaHus,
y4eOHO-HaIlJBIIHBIX ~ TTOCOOMi |
UCTIOJIb3yEMOT0 IIPOrPaMMHOTO
oOecrnieyeHus

Anpec (MeCTOMOJIOKEHHE)
MOMENICHUH  UII  MPOBEICHUS
BCEX BUJIOB yU4eOHOM
NEeSITeIIbHOCTH,
PEyCMOTPEHHOM y4eOHBIM
wiaHoM (B ciydae peaiu3aiuu
00pa30BaTebHON MPOrpaMMbl B
ceTeBOd (hopMe JIOTIOTHUTEIHEHO
YKa3bIBaCTCSI HaMMCHOBaHHE
OpraHu3aIum, ¢ KOTOPOH

3aKJIIOUEH J0TOBOP)
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Maremartnueckoe obecrieueHue | AyIuTopus Uit POBeeH s IEKIUN 1 196210 r. Canxr-IletepOypr, yi.
CHCTEM YIIPaBJICHUS MPAaKTUYECKUX paboT [Munoros, xom 38, mut. A

BO3/IYIIHBIM JBHKEHHEM Ayx.. 804
«KomnprorepHslii kiacc Ne 45

Kommbtoteprbie cToNbl - 10 mT., CTYIbs
- 10 1., 10 mepcoHaIbHBIX
KOMITBIOTEPOB, C JIOCTYIIOM B CETh
WuTepHer, yueOHast gOCKa.

Photoshop CS3 (rockonTpaxTt Ne
SBR1010080401-00001346-01)
KasperskyAnti-VirusSuite (umensus
Ne 1D0A170720092603110550)

K-Lite Codec Pack (freeware)
VirtualBox (GPL v2)

Anaconda3 (BSD license)

Scilab (CeCILL)

Microsoft Windows Office Professional
Plus 2007 (numensus Ne 43471843)
VisualStudioCommunity

HaunmenoBanue yueOHbIX | HammeHoBanue mnomemennii ist | Anpec (MeCTOTONIOKEeHHE)
MIPEIMETOB, KYpPCOB, | IPOBEJICHUSI BCEX BUJOB y4eOHOM NOMEIIEHUH I TPOBEACHHS
JUCUUIIIINH (MoJTyIIeit), | NeTeNbHOCTH, IPeLyCMOTPEHHOI | BCEX BUIOB y4eOHOH
NPAKTHKH,  WHBIX  BUJOB |y4eOHBIM IUIAHOM, B TOM uucie |ACATCIPHOCTH,
y4eBHOi NEeSTENbHOCTH, | IOMEUIEHHS Ul caMocTosTenpHoMH | TPEAYCMOTPEHHON Y4COHBIM
NPEyCMOTPEHHBIX ~ yUeOHBIM | paboThI, C YKa3aHHEM IepedHs HgaHOM (B ciyqae peanmnsaumn
. 00pa3oBaTeNbHOI TPOrpaMMbl B
TIJIAHOM 00pazoBaTenbHON | OCHOBHOTO 000pyI0BaHuUA, PasOR porp
. CeTeBOil (opme IOMOJHUTEIHHO
MPOTpaMMBbI y4eOHO-HaIJBIIHBIX ~ TToCOOMi |
YKa3bIBAETCs HauMEHOBaHHE
UCIOJIb3YEMOT0  IPOTPaMMHOIO N
Y porp OpraHu3aium, ¢ KOTOpou
obecrnieueHus

3aKJIIOYEH J0TOBOP)

LogiSim (GNU GPL)

8 OoOpa3zoBartesbHbIe U HHPOPMAIIUOHHBIE TEXHOJOTHH

Peanuzanuss KOMIETEHTHOCTHOTO TMOAXOJa MTPHUBOIUT K (OPMHUPOBAHUIO U
Pa3BUTHIO MPOPECCUOHANBHBIX KOMIIETCHIIUNA OO0ydYaromuXxcs. ITO TO3BOJISET
YUUTHIBATh KaK HMCXOJHBIA YpPOBEHb 3HAaHUIl CTYAEHTOB, TaK W CYLIECTBYIOIIHE
METOJMYECKHE, OpraHW3allMOHHBIE U TEXHUYECKHE BO3MOXKHOCTU OOy4YCHHS.
[TpakTueckue 3aHATHS TPOBOJSATCS B ayAMTOPHONM U MHTEPAKTUBHOU (popme.

PaGoTta Han y4eOHBIM MaTepHaloOM CKJIAJIBIBACTCS W3 W3YYCHHS JIEKIIMOHHBIX
KYPCOB, BBIMIOJIHEHUSI CHIEIIUAIBbHBIX 3a1aHUH (T€CTOB, KOHTPOJIbHBIX padoT), pelIeHUs
TEMaTUYECKHUX 3aJlay, aHaju3a U pa30opa NpoOJIeMHBIX CUTYaIIHM.

Hcnonp3oBaHue KOHCYIBTAIlMOHHBIX YAaCOB IO3BOJIAET WHIUBUIAYATU3UPOBATH
3aHSATUS CO CTYJIEHTaMH, MPOKOHTPOJUPOBATH OCBOCHUE YYEOHOTO MaTepuaa.
VYcnelHoe 0cBOeHHE MaTepualia Kypca Mpeanoiaraet 0oJblIyl0 caMOCTOSITENbHYIO
paboTy U CUCTEMAaTUYECKUI KOHTPOJIb X0OAa ATOU paboToil.
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9 @oHx OLECHOYHBIX CPEACTB /Ui NPOBEACHUS TEKYLIeEro KOHTPOJIs
yCIIeBAeMOCTH M IPOMEKYTOYHON aTrecTalliM MO0 HMTOraM OCBOCHUSA
AUCUMILTHHBI

YpoBeHb U KAa4eCTBO 3HAHUI OOYYAIONIMXCS OIICHUBAIOTCA MO pe3yJbTaTraMm
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH W TMPOMEXKYTOUHOM aTTECTAMA U MO HTOTam
OCBOCHMS JUCIMIUIMHLI B BUJIE DK3aMEHa.

Tekylmuil KOHTPOJIb YCIEBAEMOCTH BKJIIOYAET YCTHBIE OMNPOCHI, MATU-AECATH
MUHYTHBIE TE€CTHI (T€CTHI JIEUCTBUS) U 3aJlaHUs, BbIJIaBa€Mble Ha CaMOCTOSTEIbHYIO
paboTy Mo TeMaM JAUCIUIUIMHBI (TOATOTOBKA JOKIAA0B). Y CTHBIM OMPOC MPOBOIUTCS
Ha MPAKTUYECKUX 3aHATUSIX B TeueHwe He Oosnee 10 MUHYT C IEJIbIO KOHTPOJS
YCBOCHMSI TEOPETUUECKOTO MaTepuasa, u3jaaraemMoro Ha jekiuu. [lepedenb BompocoB
OTIPENICNIACTCS YPOBHEM TMOATOTOBKH YYEOHOW TPYIIIbI, @ TaKKe WHIUBUYaTbHBIMU
O0COOCHHOCTAMHU OOydaromuxcs. J(eCITUMUHYTHBIA TECT MPOBOIUTCSA IO TeMaM B
COOTBETCTBUHM C JITAHHOM MPOTPaMMON U MpeIHa3HAYEH JJIS TPOBEPKU 00yUaIOIIUXCS
Ha MpeaAMET OCBOCHUA Marepuayia mpeabiayiied jJekuuu. KoHTposib BBINOJHEHUS
3a/1aHUs, BBIJIABAEMOTO0 HA CaMOCTOSITEIbHYIO pPaboTy, Mpecieayer coOoul Ielb
CBOECBPEMEHHOTO BBISIBICHUSI IIJIOXO YCBOCHHOIO MaTepuala JUCIUIUIAHBL JJIs
MOCJICNYIONIEH KOPPEKTUPOBKM WM OpraHU3alluu 00s3aTeIbHON KOHCYJIbTAIUU.
ITpoBepka BeIIaHHOTO 3a/IaHUsI POU3BOJIUTCSI HE PEKE YEM OJMH pa3 B JBE HECIH.

[IpoMerxxyTouHas aTTecTalus 10 UTOraM OCBOEHUSI JUCHMUIUIMHBI IPOBOJIUTCS B
BUJIE 3aueTa C OoleHKoM B 7 cemecTpe. K MOMEHTY ciauu sK3amMeHa B 8 ceMecTpe
JOJDKHBI OBITh YCIEIIHO MPONIAEHBI TpeAbIayIue (HOpMbI KOHTPOJA. IK3aMEH
MO3BOJISIET OLICHUTh YPOBEHb OCBOCHUSI KOMIIETCHIIMWA 3a BECh MEPUOJ HU3YUCHUS
M CITATIIINHEL.

Jnsi mpoBeAeHUs] TEKYIIEro KOHTPOJs YCHEBAEMOCTH M IMPOMEXKYTOUHOU
aTTeCTallMd IO HWTOraM OCBOECHHMS IHMCIMIUIMHBI «MaTemaTtudeckoe oOecIieueHue
ABTOMATU3UPOBAHHBIX CHUCTEM YIIPaBJICHUSA BO3/1yIIIHBIM JIBUKCHUEM
MPEeAYCMOTPEHBI YCTHBIE OTBETHIM PEIICHUE 3a7ay Ha KOMIBIOTEpPE Ha 3a4eTe U
JK3aMeHEe M0 OujeTaM Ha TCOPETHMYECKHE W IMPAKTHYECKUE BOIPOCHI U3 TMEPEUHS.
OCHOBHBIMH JIOKYMEHTaMHU, PETJIaMEHTUPYIOIIMMHU MOPSA0OK OpraHU3aIllUM dK3aMeHa
sBisgeTcs: «llonokeHnue O TEeKyleM KOHTPOJIE YCHEBAEMOCTH W MPOMEKYTOYHOMU
arrectarmu ctyfaeHToB CIIOI YT Ax.

9.1 basIbHO-PEeUTHHIOBAasI OLIEHKA TEKYUIEr0 KOHTPOJISl YCIEeBAEMOCTH H
3HAHUM CTYJACHTOB IO JUCUHUILINHE

He npumensiercs.
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9.2 MeTonnyeckue peKOMeHAAI MM 110 POBEJAeHUIO MPOLeyPbl OLeHUBAHUS
3HAHMH, YMEHUH M HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XapaKTePHU3YIOLIHX
ranbl (pOPMUPOBAHUA KOMIICTCHIIMH

VY CTHBIN ONPOC OLIEHUBAETCS CIICIYIONIUM 00pa3oM:

«3a4TEHO»: O0YYAIOIIUNCS TaeT OTBET Ha MOCTABICHHBINA BOIPOC MO CYIIECTBY U
MPaBUJIBHO OTBEUYAET HAa YTOUHSIOIIUE BOTIPOCHI;

«HE 3aYTEHO»: O0YYAIOIIUICS OTKA3bIBAETCS OTBEUATh HA MOCTABJICHHBIM
BOIIPOC, MO0 OTBEYAET HAa HET'O HEBEPHO U MPU (POPMYITUPOBAHUU JTOTIOJTHUTEIHHBIX
(BcrioMOTaTENHHBIX) BOIIPOCOB.

Perienrie cuTyarmoHHBIX 3a/1a4 OLIEHUBAETCS:

«3a4YTEHO»: OOYUaIOIIMICS CaMOCTOSITEIBLHO MPABWIBHO pEIIaeT 3ajady, JaeT
000CHOBAaHHYIO OIICHKY T10 UTOTY PEIICHUS;

«HE 3a4TCHO»: OOYYaIOIIMICS OTKAa3bIBACTCS OT BBLINIOJHEHUS 3aJlauyd WIM HE
CIOCOOCH €€ PEIIUTh CAMOCTOSTENIBHO, a TAKKE C TIOMOIILIO MPEToaBaTes.

Jloknan:

«3a4YTEHOY»: TPAMOTHOE U HEMIPOTUBOPEUUBOE U3JIOKEHUE CYTH BOIIPOCa IIPH
UCIIOJIb30BaHUH COBPEMEHHBIX HCTOYHUKOB. O0yuaronuiics crnocoOeH caenarh
000CHOBaHHbBIE BBHIBOIbI, & TAK)KE YBEPEHHO OTBEYATh HA 3a/IaHHBIE B XOJI€
00CYXJI€HUS BOIIPOCHI;

«HE 3aUTEHO»: HEYJIOBJIETBOPUTEIHLHOE KAaU€CTBO U3JIOKEHUS MaTepuasa u
HECIIOCOOHOCTh 00YyYaIoIIerocs cieyaT 000CHOBaHHBIE BHIBOJIBI UITU
pPEKOMEHIAINH.

[Tucemennas ayautopHas padora:

«3a4TEHO»: pabO0Ta 3aUUTHIBACTCS B TOM CJIy4ae, €ClId 3aJlaHHue BHITIOJHEHO
MOJIHOCTHIO, B COOTBETCTBUU C TOCTABIICHHBIMU TPEOOBAHUSIMU U CIECIAHbBI
HEOOXOIMMBIE BHIBOJIBI;

«HE 3a4TEHO»: pab0Ta HE 3aYUTHIBAETCS B TOM CIIydae, €clii 00yJaromuiics He
BBITTOJIHWIT 33JJaHUSI, WJIM PE3YJIbTAT BBIIIOJIHEHHUS 33JJaHUSI HE COOTBETCTBYET
MOCTaBJICHHBIM TPEOOBAHUAM, a B 3aIaHUSAX U (UJIM) OTBETaX UMEIOTCS
CYIIECTBEHHBIC OIMHOKH.

I[lo wroram ocBoeHus JUCHMIUIMHBI «MaremaTuyeckoe oOecreyeHue
ABTOMATU3UPOBAHHBIX CHUCTEM YIIPABJICHHUS BO3YIIHBIM JBUKEHUEM» MPOBOIUTCS
aTTectanmsi oOydwaromuxcst B (opme dSK3aMEHa M TMPEANnojaraet YCTHBIM OTBET
CTyIEHTa W pEUIeHUE 3a/Ja4 Ha KOMIIbIOTepe MO OujieTaM Ha TEOPETHYECKHE U
MPAKTUYECKUE BOMPOCHI U3 MEPEYHSI.

DK3aMeH SBISAETCS 3aKIIOYUTEIBHBIM  ATAalloOM M3Y4YEHUS JUCLMILIUHBI
«Matematuueckoe oOecrie4eHHUE aBTOMATU3UPOBAHHBIX CHUCTEM  YMPABICHUS
BO3IYIIHBIM JIBUKEHUEM» M UMEET LIEJIbI0 MPOBEPUTHh U OLIEHUTH YUeOHYI0 paboTy
CTYJIEHTOB, YPOBEHb MOJIYYEHHbIX UMU 3HAHWUM, YMEHUE MPUMEHSITh UX K PEIICHUIO
MPAKTUYECKUX 3a/1a4, OBJIAJICHUE MPAKTUUYECKUMU HaBbIKAaMH B 00beMe TpeOOBaHUIA
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oOpa3oBaTeibHON  MOporpaMMbl  Ha MPOMEXYTOYHOM dTarne  (POpMHUPOBAHUS
kommerennui: 11K-2, TTK-3.

Bo Bpemss mDOATOTOBKM K 53K3aMEHY CTYICHThl MOTYT MOJIb30BATHCA
MaTepuaibHbBIM O0ECIEYEeHWEeM »JK3aMeHa, IEPEUYeHb KOTOPOIro YTBEPKIAACTCs
3aBeyIOIUM KadeIphl.

DK3aMeH MPOBOJIUTCS B 00BEME MaTepualia pabodeil mporpamMmbl TUCITUTUIUHBI,
M3YUYEHHOI'0 CTyICHTaMu B 71 8 ceMecTpe, 1o OuiietaM B yCTHOU (hopMe B CIEIIUATBLHO
MOATOTOBJIECHHBIX YUeOHBIX KilaccaX. [lepeueHb BOMPOCOB M 3a7ad, BHIHOCHMBIX Ha
9K3aMEH, OOCYKJIalOTCSl Ha 3acelaHuu Kadeapbl W YTBEPKIAIOTCS 3aBEIyIONTUM
Kadeappl. DK3aMeHAIMOHHBIE OWJIETHI COAEpKaT OJWH BOMPOC IO TEOPETHUUECKOU
YaCTU IUCUUIUIMHBI U JBAa NPAKTUYECKUX BOIIPOCa
(3amaun).

B xone moAroTroBku K 3K3aMeHY HEOOXOIUMO MPOBOJMUTH KOHCYJIBTAIlUH,
OOy KIa0IIKNe CTYJIEHTOB K aKTUBHOM caMOCTOSITeNIbHOUM paboTe. Ha kKoHCymbTanusax
BBICKA3bIBAIOTCSA 4YETKO copMynupoBaHHbIE TpeOOBaHUS, KOTOpbIE OyayT
NpEaBABIATECS Ha dk3aMeHe. KOHCynbTaluM  JIOJKHBI — peliaTh  BOIPOCHI
MICUXOJIOTHYECKOM MOJTOTOBKHU CTYAEHTOB K 9K3aMEHY, CO3/1aBaTh HY>KHBIN HACTPOH U
BCEJISITh CTYJICHTaM YBEPEHHOCTb B CBOUX CHJIAX.

Ha moaroroBky Kk OTBeTy CTyIeHTy Impenocrtasisiercs no 60 munyt. Ilo
TOTOBHOCTU K OTBETY WJIM MO BBI30BY 3K3aMEHATOpa CTYJCHT OTBEYAET HA BOMPOCHI
OweTa W TPEABSABIACT PEIICHHbIE Ha 3K3ameHe 3amaud. Ilocie oTBeTa cTyaeHTa
AK3aMEHATOP UMEET MPaBO 3a7aTh €EMY JOMOTHUTEIbHBIE BOIIPOCHI B 00BeMe YIeOHOM
POTPaMMBI.

B utore npoBeneHHOro 3aueTa CTYACHTY BBICTABISACTCS OILIEHKA. DK3aMEHATOP
HECET JMYHYI0O OTBETCTBEHHOCTh 3a IIPABWJILHOCTH BBICTABJICHHOW OILICHKA |
o opMIICHHS PK3aMEHAIITMOHHOW BEJOMOCTH M 3a4€THON KHIDKKHU.

9.3 Tembl KypcOBbIX padoT (MPOEKTOB) MO TUCHMUIIJIMHE
B yueOHOM 1mane pedepaToB U KypCcOBBIX paOOT HE MPETYCMOTPEHO.

9.4 TunoBble KOHTPOJIbHBIE 32JaAHUS /IS IPOBEACHUS TEKYLIEro KOHTPOJIs
U IPOMEKYTOYHOM aTTeCTAMH M0 UTOraM OCBOCHHUS TMCIUIINHBI

9.4.1 KonTposibHbIE 321a4H AJIA IPOBEACHUS TEKYIIEr0 KOHTPOJISI
ycneBaeMoOCTH (3a4eTa) B 7 ceMecTpe

3amaua 1

[TocTpoHTh B IEKAaPTOBOII IIOCKOCTH B AuamasoHe [-7..17] X [-12..10] 3aBucHMOCTD
Y = Y (X) no Toukam:
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X -5 -2 -1 0 2 4 6 9 10 15

Y -10 -6 -5 -2 -1 1 3 4 6 8

MpUYEeM TOYKHU JUHUEH HE cOeIUHATh; och XOY M0KHBI POXOaUTh uepe3 Touky (0,
0); dopma Touku — A ; IBET TOYKH — MaJUHOBBIN; TuHUM ceTku 6 mo OX u 5 no OY;;
3arosioBok caenath «Y = Y(X)». 3areM 03 pyyHOro mojcyeTa BbISICHUTb, CKOJIBKO Ha
rpaguke TOYEK, Y€MYy paBHa MaKCHUMaJlbHas OpJMHATA M 4YEeMy paBHa CymMMa
MIPOU3BEICHUI a0CIIMCC BCEX JIAaHHBIX TOUEK HA WX OPJUHATHI.

3agava 2
JlaHo anre6panueckoe ypaBHeHue x* - 6x3 + 7x2 + 5x - 4 = 0.
1) Tloctpouts rpaduk GYHKIMHU B JEBOM YaCTU M HAWTH KOPHU YPaBHEHHS
npUOIUKEHHO.

2) HaiiTu 9rciieHHO KOPHH 3TOT0 YPaBHEHHS C MOMOIILI0 G YHKIUHU polyroots. 3)
PemuTsh 3Ty e 3a7a4y ¢ TOMOIIBI0 MHOTOKPATHOT'O UCIIOTb30BaHUs ()YHKITUU
root.

3agava 3
-5 1
2 |u(-3
Janbl 2 Bexktopa B 3D: \—4 -2/.
HaliTu BekTOp €IUHWUYHOW HOpMalu K IUIOCKOCTH, HATSHYTOM HAa 3TH BEKTOPA.
Bri6pats m00y10 U3 IByX BO3MOXKHBIX MPOTHUBOIOJIOKHO HAIIPaBICHHBIX HOpMaJieH.

[TPUMEYAHUWE. KoMIIOHEHTh BEKTOPHOI'O MPOM3BEICHUS BBIYUCIAIOTCS 10

dbopmyie:
Ci = AjBx — BjAx, rae {1, j, k} — unknuueckas nepectanoBka: 1 ->2->3->1->2 ->

3anaya 4 Jlana

CHUCTEMA YPaBHEHUN:
—3x1+ 2x2—x3=2

{x2—x3+2x4=1

—x12—x124x23—x23+x34+x1x4==—03

1) PemuTh cucteMy ypaBHEHHH C TOMOIIBI0 OOPaTHON MaTPHIIHL.

2) Pemmnth Ty ke 3a1a9y ¢ TOMOIIbIO GyHKIHH Isolve.

3) Haiitu onpeneuTe b MaTpHIIbl KO QUITUESHTOB.

4) HaiiTi MaTpuily, TpPaHCIIOHUPOBAHHYIO K MaTpHIle KO3 (HUITUSHTOB.

5) HaiiTn cymMMy KOMIIOHEHTOB PEIIICHUSI CHCTEMBI: X1 + ... + X4. 6) Hailitu cymmy
3JIEMEHTOB MaTPUIlbl KO3(PHUIIEHTOB.
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3agaua 5
JBa ognotunubix BC B3nerenu ¢ BIIII ¢ unrepBaiom B tl (MuH) U, HabpaB BBICOTY,
MOJIETEJIM B OJTHOM HANpPaBJICHUHU C TTOCTOSIHHON Kpeiicepckoi ckopocThio V1 (km/4).
Bertep Ha s11enoHe ux moJieta SIBIASETCS BCTPEUHBIM U uMeeT ckopocTh Ul (km/u). C
KaKOM MOCTOSIHHOM Kpelcepckoil ckopocTbio V2 (kM/4) neteno Betpeunoe BC, ecnu
OHO TOBcTpeyano 3Tu oaHotunHbie BC uepe3 12 (MUH) OJHO mMOCHE Jpyroro?
Ckopoct: V1 u V2 — cuutarh BO3NYyIIHBIMH (MCTUHHBIMH). Berep Ha »siienoHe
noJsiera BcrpeuHoro BC saBnsgercs nonmyTHbIM U uMeeT ckopocTh U2 (km/u). Cuutarsb,
4TO B MOMEHT BpeMeHHu t=0 Bctpeunoe BC Haxoauiock Ha paccTossHUM L OT mepBoro
BC.
1) Pemmth 3a7a49y ¢ IOMOIIBIO KITFOUEBOTO CJI0Ba Solve;
2) Pemuth 3Ty e 3a7a4y ¢ omolibio 010ka given — find.
3) Kak uameHHTCS pe3ysibTaT, €Ciii CTaHeT u3BecTHO, yro Ul = U2?

3agaua 6
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Haiitu B Mathcad, ucnions3ys 3akonsl Kupxroda, Bce TOKM B 2JIIEKTPUUECKON CXeEMeE

29



CHauaja B 00IlleEM BHJE, a HOTOM 4HuciIeHHO, eciii R1 = 0.4 kOwm, :R2 =40 Om, R3 =
261 xOm, E1 =12 B, E2 =13 B.

1
2

B xaxxznoMm ciydae npeacTaBUTh pe3ysibTaT B BUIE BEKTOPA PELICHUN ( 3). ToyHOCTH
pe3yapTaTa — OAHA 3Hadamias Hudpa. Pemmrte Ty ke 3amady, UCHOIb3Ys METOA
Y3JI0BBIX ITIOTEHIUAJIOB.

IIpoBepUTH YUCIIEHHOE pELIEHHE ¢ IOMOIIbIO OajaHCa MOITHOCTEH.

3agaua 7
JIBa pazHotunHeix BC ogHoBpemeHnHO B3nerenu ¢ aByx BIIIIL, paccrosiHue mexnmy
koTopbiMH cocTaBisieT 2000 kM, U ToneTeNn HaBCcTpedy Apyr Apyry (mepBoe BC nHa
Bropyto BIIII, a Bropoe Ha mepByI0) C MOCTOSHHBIMU KPEHCEPCKUMHU CKOPOCTSIMHU.
Berep Ha ux s1ienoHax uMeeT OJAMHAKOBBIE BEIMYMHY 36 KM/4 M HampaBlieHUE: OH
aBigercss BcTpeuHbM s Broporo BC. C kakuMu BO3AYIIHBIMU (MCTUHHBIMH)
ckopoctsiMu V1 u V2 (km/a) nerenu BC, ecnu

0 oTHOmIEHHE MyTEBBIX CKOpocTel neporo u Broporo BC cocraBnsieT 270 k 210;

O nepsoe BC npueteno Ha 40 MuH ObICTpee BTOPOTO.
Ckonpko BpeMeHu Obu1o B myTH Bropoe BC? B oxoHuarensHoM oTBeTe ckopoctu BC
NpeICTaBUTh B popMmaTe 6e3 JeCATUUHON YacTH.
1) Pemmth 3a7a49y ¢ TIOMOIIBIO KITFOUEBOTO CJI0Ba Solve;
2) Pemutsh 3Ty ke 3ama4y ¢ moMoInbio 0j10ka given — find.

3amauya 8
Jlano 6uHoMuansHOE pacupenenenue ¢ n = 200, p = 0.4. Haiitu:
1) Mar. oxuganue.
2) JlucrepcHro.
3) CranmapTHOE OTKIIOHCHHE.
4) BeposSATHOCTh CEMHJIECSTH IISITH yCIIEXOB.
5) HauBeposiTHeifee 4ucio cOOBITHIA.
6) BeposiTHOCTH TOTO, YTO YKCIIO YCIEXOB OyjaeT JiexkaTh Ha oTtpeske [70; 77]. 7)
I'padux dbyHKIIMM pacTpeneneHus.

3agaya 9
ITJT «HayTmrye» npomnia 20 000 mee o Bogoi. Paznuunbix ke (Lieue) cymecTByeT
o4yeHb MHOTO. HensBecTHO, Kakoe 3 HUX uMmen B Buay JKroib BepH.
OpmHako U3BECTHO, UTO
1 cyxomyTtHOE Jbe (Lter) = 1/25 Tpamyca 3eMHOr0 MepuInaHa;



1 mopckoe sibe (Lmar) = 3 mopckue muinu; 1
anrnuiickoe jabe (Lang) = 3 muu;
1 metpuueckoe sibe (Lmet) = 4000 m.
1) BeIpaszute KaxxJ0€ U3 3TUX YETHIPEX JIbe B KUJIOMETpax.
2) Kaky1o 105110 Tpajgyca 3eMHOTO MEpPHIHaHa COCTABISACT Lmar?
3) Ckoubko pa3 o0oruys 3eMHol map «HayTtuiryc», eciiu uMeTh B BUAY MOOYECPEITHO
KaXJI0€ U3 3TUX YEThIPEX Jbe (TOUHOCTh — 3 1udpbI)?

3agaua 10
JIBe CTOPOHBI TPEYTOJIbHUKA PaBHBI 7 M M 4 M, yroJl MeXKy HUMHU paBeH 50°.
1) Pemuth TpEyroabHUK.
2) Haiitu ero miomiaip.
3) Haiiti paguyc OMMCAaHHON BOKPYT 3TOTO TPEYrOJbHHKA OKPYXXHOCTH. TOYHOCTH
Be3ze — 2 udpsl.

3apava 11
CnyTHUK 3eMJIM IBHXKETCS 0 KpyroBoi opoute Ha BeicoTe 8 000 kM. Macca
3emmu — 5.97x10% kr. Paguyc 3emnu — 6371 km.
1) Haiitu cKOpoCTh CIyTHHKa B KM/C (2 3HaYaiue udpol).
2) HaiiTi mepron BpalieHust CIyTHUKA B U U MUH.
3) Ha kakoif HEHTpadbHBIA yroi (B Trpaj, OKPYIJIMTH 1O IIEJIBIX) HMEPEMECTUTCS
CIyTHHUK 3a 3 4?

3apaua 12
K 6Garapeiike «Kpona» ¢ BJIC 9 B moacoenumumiam 3 mapaiieiabHO COCIMHEHHBIX
pesucropa:
30 Om, 40 Om u 50 Om. HampsikeHne Ha mosrrocax OaTapeiku oka3anoch paBHo 7.5 B.
1) Haiitu TOKH yepe3 Bce pe3UCTOPBHI.
2) Haiit BHyTpeHHEE CONPOTUBIICHHE OaTapelKH.
3) HaiiTi TOK KOpOTKOTO 3aMbIKaHHsI OaTapeuKH.
4) IIpoBepuTh pacyeThl C MOMOIIKIO OamaHca MontHocTel. ToYHOCTE Be3e — 2 IUQPHI.

9.4.2 KoHTpoJsibHbIE 3aJa4MH BONPOCHI UTOrOBOI arrecTauuu (3K3aMeHAa)
10 UTOraM OCBOEHHUS JUCHMILIMHBI B 8 cemecTpe

TpedoBanus K CO/IEPsKAHM IO IK3AMEHAIHOHHBIX OMJICTOB
DK3aMeHAaIMOHHBIC OMJIETHI BKIIIOYAIOT TPU THIA 3aaHUM:
1.Pacuernas 3agaya B Mathcad.
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2. 3anaua YBJI B Mathcad u3 cOopaukos [1a-6a]. 3.
TeopeTuueckuii BOIpoc.

IIpuMmepsl pacyeTHbIX 3a1a4 B Mathcad

3agaua 1
Jano pacnpenenenue Ilyaccona, B KOTOpOM BEPOATHOCTH ABYX MPOU3OIMIEAIINX 32 4
MHUH COOBITHI 0OJIbIIIe BEPOSATHOCTU OJHOTO COOBITHS 3a TO e BpeMs B 3 pasa.
Havitu:
1) MapameTtp pacnpenenenus [lyaccona, ucmonb3ys KIKYEBOE CI0BO solve.
2) BeposTHOCTH OJTHOTO COOBITHS 3a TO YK€ BPEMS.
3) BeposATHOCTH IBYX COOBITHI 3a TO YKE BpPEMS.
4) HauBeposiTHElIIee YUCIIO COOBITHI 3a TO K€ BPEMsSI U BEPOSTHOCTH 3TOTO YHCIA
COOBITHH.
5) BeposTHOCTH TOT0, YTO 3a TO YKE BpPEeMs MPOU30UICT O0JIee CEMHU COOBITHIA.

! u S-l.

6) MHTEHCUBHOCTD JAHHOTO MPOCTEHUIIIETO MTyaCcCOHOBCKOTO MOTOKA B mMin”
7) I'paduk BeposTHOCTH (3aKOHA pacmpenecHus) s unciia coobituii oT 0 1o 10. 8)

I'padux dbyHkumMu pacnpeneneHus st yucaa coObITuii ot -1 1o 11.

3apayva 2

Jlan HaOop M3MEpEeHW# IEJTOYMCICHHOW CIy4alHOW BEIWYMHBI X C IOCTOSHHBIM

1aroM:

(23, 25, 21, 19, 21, 20, 22, 24, 20, 21, 23, 22, 24, 20, 22, 22, 21, 23, 22, 24, 23, 23, 22,

25, 21). Haittu He3aBucsamue ot 3HaueHus nepeMeHHo ORIGIN:

1) HecmenieHHOE BRIOOPOYHOE CPEITHEE L.

2) HecmerieHHY O BRIOOPOYHYIO AMCIIEpcHio D.

3) HecmemenHOE BEIOOPOYHOE CTAHIAPTHOS OTKIIOHCHHE S.

4) MuHUMaIIbHOE ¥ MaKCUMaJIbHOE 3HAaYCHHS X.

5) KosnmaecTBO pa3muyHbIX 3HAUCHUN X.

6) KonmmdyecTBO HAKOTUICHHBIX 3HAYCHU I KJKJIOTO U3 PA3TUIHbBIX 3HAYCHUH X.

7) HeHOpMEpOBaHHYIO TUCTOTpaMMy JUIS X.

8) HopmupoBaHHYO (CyMMa TUTOIIAJICH MPSAMOYTOJIBHUKOB = 1) TUCTOrpaMMy I X
u (Ha ToM Xxe rpaduke) U KPUBYIO IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenus N(U, s).

3agaua 3
JIaHO HOpMAJIBHOE pacIpeeiCeHUe CiaydaHoi Bennunsbl Z c p=41,06=35;7Z MIN =
u—4o,
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Z MAX =n+40,71 =p-30,722 =p+ 3c. Haiitu:

1)  TI'paduk f(Z) motHOCTH BeposTHOCTH pactpenenenus B [Z MIN; Z MAX].
2)  TIpadux F(Z) byakuu pacnpenenenus B [Z MIN; Z MAX].

3)  Ortnomenuns: f(Z1)/ f(Z22), (Z1) / f(n), {Z1+ o) / f(w) u f(Z1+ 20) / f(p).

4)  BeposiTHOCTB TOTO, uTO Z<Z1.

5)  BeposTHOCTH TOTO, uTO Z1 < Z<Z2.

6)  UYwucio WCHbITaHUI N U BEPOSTHOCTH ycIexa p, UCHOJb3ys 0yiok given... find,
€CJIM IaHHOE HOPMAaJIbHOE pacIipeieieHue — 3TO MpeAeabHbIN cliydail OMHOMUAIBHOTO
pacnpeneneHus.

3anava 4
B onHOM U3 peXUMOB MoOJIeTa HEKOTOPOro TyYpOOBHHTOBOIO camoliera 4-ro Kiacca
MaKCHUMAaJIbHOM B3JIETHOM Macchl 3aBUCHMOCTh 4YacOBOTO pPacxoja TOIUIMBA OT
TemnepaTypsl Bo3ayxa s smenoHa H = 3000 m u nosnetHoit maccsl 6000 xr npu
noctosiHHoM npubopHoit ckopoctu (IAS) Takosa:

T
Q= QISAJ%’ rae

Q — vacoBoii pacxoj ToruMBa (Kr/4) Ha smresione H B HectaHaapTHBIX yenoBHIX, Qisa
= 360 kxr/u — 4acoBOil pacxon TOIJMBa Ha smIeaoHe H B ycioBHsSX cTaHIapTHOM
atmocdepsl (ISA),

T = 273,15 + t — bakTuueckas adbcomoTHas Temneparypa (K) Ha smenone H, t

— (akTryeckas Temmeparypa (°C) Ha smenone H,

Tisa = 288,15 + (-6,5)*H/1000 — crammaptHas abcomrotHas Temmeparypa (K) Ha
smenone H.

a) Cnenats B Mathcad ta6nuiry 3aBucumoctu Q oT Temneparypsl t B quamnaszone [-50
°C; 10 °C] ¢ marom At =2 °C.

0) Iloctpouts B Mathcad rpadux Q(t).

B) Haiitn B Mathcad npubmmkenno, mo rpaduky Q(t), u Touno, u3 ypaBuenus Q(t),
TeMIiepatypy t Ha suiesnione H, npu KoTopoi 4acoBoil pacxo/ TOIUIMBA Majaet Ha 5 %
oT ctangapTHOro Qisa. MeTos pemeHus npoayMaTh CaMOCTOATEIBHO.

3agava 5
Haiitu B Mathcad Bce kopHU anreOpandeckoro ypaBHEHHSI

x*—7x3—16x2+58x+48=0
MeTromamu: a) solve, 6) polyroots, B) root ¢ mpenBapUTEIBLHBIM TOCTPOCHUEM

(XI)
rpaduka. B kaxx10M cirydae npeicTaBUTh PE3YIbTaT B BUJIE BEKTOPA PEIICHUN \X./.
TouHocTh — 2 1U(peI HOCIIE 3aMATOM.
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3agaua 6
Haiitu B Mathcad Bce pemienust cucteMbl aredpanyeckux ypaBHEHHM

{y=11 xl
MmeTonamu: a) solve, 6) givenx— find. B kaxxioM cityyae mpecTaBUTh pe3yIbTaT B BHIIE

Habopa BEKTOpOB perieHui \v/. TouHocTh — 2 mudpsl mocie 3ansToil.

3apaua 7
B tponocdepe B ycinoBusx cranaaptHoit atmocdepst (ISA) BenencTBue pa3nuaust
IUIOTHOCTEH BO3/1yXa Ha pa3HbIX BHICOTAX 3aBUCUMOCTb MEKy UCTUHHON
Bo3y1IHOM ckopocThio BC (TAS), ucnpasnennoit npubopHoii ckopoctbio (CAS) u
BBICOTOM H, Ha KOTOPOI1 OHU U3MEPSAIOTCS, TAKOBA!

n
_ [0y (o) = L4
Vias(H) = Vias o () Veas (T(H)) , r;[en T Rld 1

3nech To= 288,15 K — Temneparypa Bo3ayxa Ha BeicoTe H= 0 B ISA,

T(H) =To— |d| H — TEeMIIepaTypa Bo3ayxa Ha BeicoTe H, H u3mepsiercs B Mmetpax,

d =-0,0065 K/m — BepTHKalIbHBIN TpagueHT TemmepaTypbl, u = 0,029

KI/MOJIb — MOJIpHas Macca Bo3ayxa, g = 9,81 m/c? — yckopeHue cBoGOIHOTO
najeHus,

R = 8,31 JIx/(monb K) — yHuBepcanbHas ra3oBas MOCTOSIHHAS.

Cuuraem, uto Vcas = 400 kM/4 Ha Bcex BoicoTax. [lonpaBkoit k CAS Ha C)KUMaeMOCTh
BO3/1yXa (pa3nuuHoil Ha pa3Hbix H) npeneOperaem. TAS uzmepsiem Toxke B KM/4.

a) Caenath B Mathcad Tabnuiy 3aBucumoctu Vras oT H B quamnazone [0; 11000 Mm] ¢
marom AH = 500 m.

0) IToctpouts B Mathcad rpaduk Vras(H).

B) Haiitu B Mathcad mpubmmkenno, mo rpaduxy Vras(H), u Touno, u3 ypaBHEHHS
Vras(H), BeicoTy H1, pu kotopoii TAS npessiiaer CAS Ha 50 %.

3amaya 8
JIJisi HEKOTOPOTO JIETKOMOTOPHOTO CaMoOJIETa C KPBUIOM 0€3 KPYTKHA 3aBHCHUMOCTD
a’ponuHamuuecknx koapoumuentoB: Cx m Cy — OT yria aTakud Kpbula o HOpH
HEOOJIBIIINX €r0 3HAYCHHSIX, €CIM MEXaHHW3allus Kpblia yOpaHa, UMEET CIICTyIOIIHi
BU/I;:

C, = 0,04 + 0,06 (—)Z

=y

Cy = {cya(ar —ay),ecnu ), < a < cr1| , TIIE

0o = -4° — yron aTakv HyJIEBOU MOAbEMHON CHJIBI,
o1 = 15° — yron aTaku Ha4yayia cpeiBa MOTOKA, O

= 20° — KpUTHYECKUH yTOJ aTaKH,

acy o o
Cya =5, = 008 _ nponspomHas kod(hPUIMERTA TOABEMHOMN CUITBI IO ¢ HA JIMHEHHOM

yuacTke KpuBoit Cy(a).
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a) Cnenarp B Mathcad tabmuny 3aBucumoctu Cyx ot a u Cy oT a ¢ marom da = 1° B
JMara3oHe yriioB aTaku [ao; 202 — o).

0) Caenats B Mathcad TaGiauiry 3aBUCUMOCTH a3pOJMHAMHYECKOTO KauecTBa Kpblia K
OT 0 C TEM K€ 1IarOM B TOM € JHarna3oHe d.

B) [loctpouts B Mathcad na ognoit nuarpamme rpaduxu Cy(a) u Cy(a).

r) [loctpouts B Mathcad Ha oTnensHON quarpamme nojsipy Kpblia.

n) Iloctpouts B Mathcad Ha otnensHoOlM quarpamme rpadux K(a,).

e) Haiitu B Mathcad npuGmmkenno, no rpapuky K(a), npuOIMKEHHO, 1O TaOIMIe
K(a), u npuOamxeHHo, 1Mo NOoJspe, HAUBBITOJHEUILIUN YTOJI aTAKH Olyg.

k) Haittu B Mathcad npubamxenno, no rpaduky K(a), npuOauxeHHo, 1o Tadbaume
K(a), u npubIMKEHHO, MO MOJSpe, Yyroj aTaku o4 PaBHOTO a’dpPOJIMHAMUYECKOTO
KauecTBa C YIJIOM a3 = 5°.

3agauya 9 Beruuciaute
B Mathcad
fb x dx
axtyacr;  mpua=2,b=06
a) cHaJajia Kak pa3HOCTbh IEPBOOOPA3HbIX (HEOMPeaeCHHBIX HHTEIPAIOB) Ipu X = b
HX=a4a,
0) MOTOM Kak OIpeICICHHBIM HHTETPall,

B) IIOTOM C ITOMOIIIBIO TpOrpaMMupoBanus B Mathcad Metoom Tpareruii,
peanuzoBaB ¢pyukuuto TrapezMethod(y, a, b), rae y(X) — dyukmus. Illar yctaHOBHTE
8 0.00001 ot b - a.

3apaua 10
Manpuuk KataeTcs Ha Kapycenu paauyca R = 5 m. Kapycens aenaeT moyiHbIi 000poT
3a
T =10 c. Ha pacctostnuu L = 100 M OT eHTpa Kapycenau CUIUT cobaka MaJlburKa.
Korna B ouepennoii pas (¢ = () ¢) UeHTp Kapycelid, MaIbUUK U cOOaKa OKa3bIBalOTCS
Ha OJIHOM TIPSIMOM, cobaka OpocaeTcsi K MabYUKY U O€KHUT C TIOCTOSTHHON CKOPOCTHIO
V = 20 km/u x nenTpy kapycemu. Korga cobaka nocturaer kapyceiu, OHa He
3alpbITMBAET HA Hee, a OcTaHaBiIuBaeTcs. [locTpouTh B MO PHBIX KOOPAMHATAX B
Mathcad TpaekTopuro coOaku OTHOCHTEIIBHO CUCTEMBI OTCYETA, CBSI3aHHOM C
BpalIalollIeiicss Kapycenblo, C HaualloM B ee 1ieHTpe. HanpasneHnue BpaiieHus
Kapycenu HecymecTBeHHO. HaGmrogaTs cobaky kaxkasie 0.1 ¢ 10 MOMEHTa BpeMeHH
tFin = 24 c. Ha nmonsipHoM rpaduke HapucoBaTh JIMHUU CETKH, CETKa
NPSIMOYTOJIbHAS, TTOJIAPHBIN paguyc-BekTop I(t) B nuanaszone [0; L]. Uemy pasasl r(5
c),r(10 c),r(19 c)?
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9.5 Onucanue mokasarejeil M KpUTepUeB OLCHMBAHMSA KOMIICTCHUMH Ha
Pa3JIMYHBIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OeHNBAHM A

Kpurepnii n

NOKa3aTenun
OLICHUBAHUS DTamnsl
(MHAMKATOPBI (opmMupoBaHus
JIOCTHKCHUS )
KOMIIETEHLIUI

Ilokazarennb

Cnocoben ucnonb308ams 0CHOBHbIE 3AKOHbL MAMeMamuiecKux u
ecmecmeeHHOHAYYHBIX OUCYUNIUH (MOOYaell) 8 NPopecCUOHAIbHOU 0esimelbHOCU, 8
MOM YUC/ie ¢ UCNONb308AHUEM CIMAHOAPMHBIX npocpammubix cpedcme (OITK-6):

U /l1onke U U/l20mKs ,

Cnocoben  pazpabamvleamv — anecopummvl U NPOSPAMMbl Ol peuleHus
npogeccuonanvhvix 3aoay (I1K-4):

Mfiics s Wiiiics U Ml -

— MEePEYHUCIET IPUMEPHI
3uame:
1 5Tam WH()OPMAIIMOHHBIX UCTOYHUKOB,

— KaK IIPUMEHATh
dopmupoBanust | HOCBAILICHHBIX TEMATHKE TUCLUILTMHEI

OCHOBHBIC 3aKOHBI

€CTECTBEHHOHAYYHbBIX — KOPPEKTHO (POPMYJIUPYET CTPOKY
JTIUCUUIUINH B 2 sTan ITIOMCKA JJIS1 BBITIOJTHCHUS

dbopmupoBanusi | HHGOPMAIIMOHHOTO 3a1poca

Kpurepuii u

NOKa3aTeaun
OIlIEHUBaHUA Ortanel
IToka3zarenp
(MHIMKATOPBI GopmupoBanus
JOCTHKEHUS )
KOMIIETEHIIUN
npodeccruoHanbHOMI 2 3Tan — KOPPEKTHO COOTHOCHUT
NEeATEIbHOCTH. (dbopMupoOBaHus | CYIIECTBYIOLIYIO MPOOIeMy
COOTBETCTBYIOIIEH MPEIMETHON

o0OmacTu;

— (OopMHUPYET CTPATETHIO TI0 IIOUCKY
nH()OpMAIIHIO U PEIICHUTO
JIEUCTBYIOIICH MPOOIIEMBI;

— HaxoJUT UHPOPMAIHIO,
OTHOCSIIEHCS K TEMAaTHUKE TIPOOJIEMBI
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Ymemn:

1
- IPUMEHSTh METO/IbI BBITIOJIHSIET 0030P CYIIECTBYIOIIUX
dTanopMupoBaH METOJIOB PEILICHUN
MaTeMaTHYECKOTO p
usi
aHanusa, TEOpuu
BEPOSITHOCTEHT 1 2 aTan - BEIOMpaeT Hauboee
MaTeMaTH4ECKOU (opMHUpOBaHKA | MEpCIIEKTHBHBIN CIIOCOOBI PEILEHUS;
CTaTUCTHKU IIPH - o0JaziaeT HaBbIKAMU OLIEHKHU
peICHuN (kpuTepusMH) 1 000CHOBAHUSA
npo¢eccHOHATBHBIX BbIOPAHHOTO PELICHUS
3a/1ad.
2 aran — pa3buBaeT paboTy aJiropuT™Ma Ha
dbopmMupoBaHusi | OTJAEIbHBIE ATAlbl C BO3MOXHOCTBIO
OIICHKH MIPOU3BOIUTEIILHOCTH
OTJICJIbHBIX OJIOKOB;
— COOTHOCHT peajibHble H3MEPEHHbBIC
BpEMEHHBIC (IPOCTPAHCTBEHHBIC)
OIICHKH TEOPETUUYECKUM
ACUMIITOTUYECKUM XapaKTEPUCTUKAM
Braoemy: - 1 aTan — @dopmynupyeTr BXOIHBIE U
MeToAaMu dbopMHUpOBaHUSl | BBIXOJHBIE MTApAMETPhl BEPOSTHOCTHOTO
MOJEINPOBAHUS WJIM CTATUCTUYECKOTO TPOLIECCOB;
1 — Omnpegnenser Kiacc pemaeMon
dHaJIn3a 3a/layi.
BEPOSITHOCTHBIX U
2 oran — CocraBiser peleHue 3a1a4,
CTaTUCTUYECKUX
dbopmupoBaHus | HCHOJIB3Ys Y (PEKTUBHBIC
IPOLIECCOB MpPH
BEPOSITHOCTHBIE U CTATUCTUYECKUE
€IICHUU 3a/1a4 B
p A . aJITOPUTMBbI U METO/IbI
npodeccroHaIbHON
Kpurepuii u
oKa3aTean
OLICHUBAHUS Dranbl
[Tokazarenp
(MHIUKaTOPBI (dopmupoBaHus
JOCTHKEHUS )
KOMIIETECHIIUN
EATEIBHOCTH. 2 Tan
& - OnpenenseT AropuTMUYECKOE
dbopmupoBaHUs

PCHICHUC BBIYHCIUTEIILHOM HpO6J’ICMBI; -
Ha3siBaeT acMMITOTUYECKHUE OLICHKH
IMOJYYCHHOTI'O PCIICHMUA.
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Cnocoben ocywecmenamos d9KCHAYaAmayuro NpocpammHo20 obecneyenusl
ABMOMAMU3UPOBAHHBIX CUCTEM YNPABTeHUs: 8030yuHbIM dsudcernuem (I1K-1):

Wlnkt , UWz2nk1r YN /30Kt

3namw: 1 aTan - Ha3bIBaeT 00JIACTU IPUMEHEHUS U
— COBOKYITHOCTD dbopmupoBaHusi | 0a30BbIC XapaKTEPUCTUKU
AHAJIUTUYECKUX U saneMeHTapHbIx 3aa1a4 ACYB/I:
YHCJICHHBIX METOJIOB, CTaTUCTHUYECKUX, BEPOSTHOCTHBIX,
00ecTeurBaIOIYIO OJTHOMEPHBIX KHUHEMAaTHUECKHX,
yIpaBJICHUC B JIBYMEPHBIX KHHEMATUYCCKHUX,
ACYB/I. KOMIUIEKCHBIX.
2 oran - o0JjajlaeT 3HaHUSAMH O paboTe |
dbopmupoBanusi | xapaktepuctukax 3amad ACYBJ/I:
CTaTUCTHUYECKHUX, BEPOSITHOCTHBIX,
OJTHOMEPHBIX  KHHEMaTHYECKUX,
JIBYMEPHBIX KHHEMaTHYCCKHX,
KOMIIJICKCHBIX.
2 oran - Ha3bIBaCT  XapaKTePUCTUKH
(bopMupOBaRHS | yenonpivemoro  pactpenenenns; -
dbopMmynupyeT 00OCHOBaHHE pEIICHUS
MOCTaBIICHHOM 3aJ1auM.
2 oran - IPUBOIUT pelieHue 3aaaun B Mathcad.
dbopmupoBaHus
Ymemu: 1 aTan
—  TPUMCHATH (bopMupOBAHUS | _ yenonpsyer smeMeHTAapHBIE CBENCHHS
BO3MOYKHOCTH TaKeTa o pa6ote B Mathcad.
KCCM
Mathcadmnpu
peleHuH 2 oran - UCTIOJIb3YEeT MPOJIBUHYTHIC
POdECCHOHATBHBIX GopmupoBanus | ceexenus o pabote B Mathcad.
3ajau. - UCIIOJIb3yeT MPOTPaMMHUPOBAHHE B
Mathcad.
Kpurepuii n
TIOKa3aTen
OLICHUBAHUS DTanbl
[Tokazarenp
(MHOUKATOPBI (dopmupoBaHus
JIOCTHKEHUS )
KOMITETEHIIUI
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2 atan -COCTAaBJISIET PEIICHUE BHIYUCIUTEIHHOMN
dbopmupoBaHusi | MPOOJIEMBI C HCTIOJIb30BAaHUEM
CTATUCTUUYECKUX U BEPOSITHOCTHBIX
MmeTos10B B Mathcad.

Braoemy: — 1 sTan - HCTIOJNIB3YET MOJAXOASIIEe PeIICHUE TS
criocobamu dbopmupoBanus | nanHoii 3agaun ACYB/I.

TIPUHATHIO 2 3Tan - IPUBOAUT POpMaIbHOE
OTBETCTBEHHBIX

dbopmupoBaHus | 10Ka3aTEIBLCTBO ATAINOB JIAHHOU

peme‘JHHH B paMKax MoaenbHoM 3agaun ACYB/I u
CBOCH 5 COOTHOCHUT PELICHUE C PEIICHUEM
npodeccHoHaIbHOM pealibHO BO3HHMKAIOIICH B MPAKTHKE
KOMIIETEHIIUH. ACYBJI 3anaun.

2 oTan - UCTIOJIb3yEeT MAaTEMAaTUUECKUE METO/IbI
dbopmupoBaHus | 711 0OCYKICHHUS] BOZMOYKHBIX
moaudukanuii nanaou 3agaun ACYBJ]]
U €€ HeMOJICTIbHOTO PEelIeHUS.

[MIkama OLOCHUBAHUSA ITPH ITPOBCACHUU HpOMG)KYTO‘-IHOﬁ aTreccrTaiinumn

«Omauuno» BBICTABISIETCSl 00yYaromeMycsi, Toka3aBIlieMy BCECTOPOHHHUE,
CUCTEMaTU3UPOBaHHBIC, MTYOOKHE 3HAHUS 10 PaCCMaTPUBAEMON KOMIIETEHITH U
yMEHHE YBEPEHHO MPUMEHSTh UX Ha MPaKTUKE MPU PEIICHUH 3a/1a4, CBOOOIHOE U
paBIWIIbHOE 000CHOBAHUE MPUHATHIX perieHnid. OTBeuas Ha BOIIPOC, MOXKET OBICTPO
1 0€301TMO0YHO MPOMILTIOCTPUPOBATH OTBET COOCTBEHHBIMH IIPHUMEPAMHU.
OOyyaromuiicss CaMOCTOSITENIBHO TIPABMIIHLHO pellaeT 3a7auy, 1aeT 000CHOBaHHYIO
OLICHKY UTOTaM PEIICHHUS.

«Xopouwio» @bICTaBIIIETCA 00YYAIOIEMYCSl, €CJIM OH TBEP/IO 3HAET MaTepHal,
IPAMOTHO U M0 CYIIECTBY U3JIaraeT €ro, yMeeT NPUMEHSTh NOJIyYEHHbIE 3HAHUS Ha
MPaKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH 3aJ]a4l HEKOTOPbIE HETOYHOCTH,
XOpOIIO BJIAJIEET BCEM COAEPKAHUEM, BUJIUT B3aUMOCBSI3H, HO HE BCET/a JCJIAET 3TO
caMoCTOATeIHHO 0e3 moMoIy npenogaBaTens. OOyJaronuiicss pemaer 3aaady
BEPHO, HO MPH MOMOIIY MPENOAaBaTes.

«Yoosenemseopumenvroy BbICTaBISETCS 00yYaIOIIEMYCsl, ITOKA3aBIIEMY
dbparMeHTapHBIA, pa3pO3HEHHBIN XapaKTep 3HAHUNA, HEJOCTATOYHO MTPaBUIILHBIC
dbopmynrpoBKH 0a30BBIX TOHATHI, HAPYIICHUS JIOTHYECKON TTOCIICIOBATEIHHOCTH B
M3JI0KEHUU MPOTPAMMHOIO MaTepuasia, HO IPU 3TOM OH BJIaJIe€T OCHOBHBIMU
pasznenaMu yueOHOI mporpaMMbl B paMKax 3aJIaHHOW KOMIETEHIIUH, HEOOXOAUMBbIMU
JUTSL AanbHEHIIero 00y4eHusl 1 MOKET MPUMEHSTh MOJTyUYEeHHbIE 3HAHUS 10 00pa3ily B
CTaHIAPTHOU cuTyaunu. OTBEYAET TOIBKO HA KOHKPETHBIN BOIIPOC, COSUHSIET
3HAHUS U3 PA3HBIX PA3/IeNIOB Kypca TOJbKO PU HABOASIIUX BOMPOCAX
npenoaaBarens. CUTyallMoHHas 3a7ja4a pelieHa He MOJHOCTBIO, UM COAEPKATCS
HE3HAYUTEJIbHBIC OLIMOKHU B pacyeTax.
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«HeyoosenemeopumenbHo» BBICTABISAETCS 00Y4arOIIEMYCsl, KOTOPbIil HE 3HAET
OOJIBIIIEH YaCTH OCHOBHOI'O COAEpPKaHUs yUeOHON MpOrpaMMbl TUCLUILIMHBI B
paMKax KOMIIETEHIUH, JOIyCKaeT rpyoble OIMOKHU B (POPMYIUPOBKAX OCHOBHBIX
MOHATUI TUCUMIUIMHBI U HE YMEET UCI0JIb30BaTh MOJYyUYE€HHbIE 3HaHUS MPU PEILICHUN
TUIIOBBIX IPAKTUYECKUX 3a7a4. He packphIThl TiTyOWHA U MOJHOTA TPU OTBETAX.
3ajaya He pelleHa JJaXe MpU IOMOIIHU IIpenoaaBaTels.

10 Meronnuyeckue peKOMeHAANMH s OOyYalOIIUXCH 10 OCBOCHUIO
AUCHUTITHHBI

MeTtonuka npenojgaBaHus JUCIUIIMHBI XapaKTEPU3YETC COBOKYITHOCTHIO
METOJIOB, IPUEMOB U CPEACTB 00yUEHHUS, 00ECIICUNBAIONTUX PEATU3AIIUIO
coJiep>KaHus U y4eOHO-BOCIIUTATENBHBIX 1[€JIeH TUCHUILIUHBI, KOTOPask MOXKET ObITh
NpEJCTaBICHA KaK HEKOTOpasi METOJNYECKasi CUCTEMA, BKITIOUAIOIIAs METOIbI,
IPUEMBI U CpecTBa 00ydeHus. Takoil moaxo/1 mo3BoIseT 00Jiee KAYECTBEHHO
MOJIOUTH K BOTIPOCY OCBOEHMUSI TUCITUTIIUHBI 00 YyJaOIUMHUCS.

OnHy W3 OCHOBHBIX POJied B OpraHU3aluu Y4eOHOro IMpolecca Mo JaHHOM
JTUCIMIUIMHE WIPAOT JICKUMOHHBIE 3aHATHS. B Xozae 3aHATHM OCYIIECTBISETCA
TEOPETHYECKOE OOYYEeHHE CTYJAEHTOB, NPUBUTHEC UM HEOOXOAUMBIX yMEHUU U
IPAKTUYECKUX HABBIKOB, IPHUOOPETAEMBIX TIPU U3YICHUHU JUCITUTIIINHEI.

YueOHbIC 3aHITHS HAUMHAIOTCS U 3aKaHUYMBAIOTCS 110 BPEMEHU B COOTBETCTBHH C
YTBEP)KJICHHBIM PEKUMOM YHHUBEPCUTETA B aAyJAUTOPUSX COIJIACHO CEMECTPOBBIM
paclucCaHusIM TEOPETHYECKUX 3aHATHH. Jlomyck B ayJuTOpPUIO CTYJEHTOB,
Omo3AaBIIMX Ha 15 MUHYT OT Havayia mapel U Oosee, 3ampemaercs. Ha 3aHaTHsX,
IPETYCMOTPEHHBIX paclUCaHueM, OOsS3aHbl TPUCYTCTBOBATh BCE OOyYaroIIue.
OcBOOOXICHUE CTYACHTOB OT 3aHATHA MOXKET MPOBOJIUTHCS TOJIBKO IO MMMCHbMEHHBIM
pacropsiKeHUsM TpeJcTaBuTeNel JnekaHatoM. IlpemomaBarens o00si3aH  JTUYHO
KOHTPOJIMPOBATh HAJIMUKUE CTYJCHTOB Ha 3aHATHUSIX.

OCHOBHBIMHU BHJIaMU YYEOHBIX 3aHATHH MO JIUCIUIUIMHE SBISIOTCS JICKIIUH,
MpaKkTHYEeCKUE 3aHATHSA, KoHcynbTamumu. OObeM ©  BHIBl YYEOHBIX 3aHATHH
OTIpEJICIICHBI TIPEICTABICHHON paboUeii MporpaMMOil TUCIIUIUIAHEI.

Jlexumu SBIJISIIOTCS OJTHUM M3 BOXKHEHIITUX BHIOB 00pa30BaTEIbHBIX TEXHOJIOTHH
Y COCTaBJISIIOT OCHOBY TEOPETHUYECKOM MOATOTOBKM CTYJICHTOB MO AUCHUIUIMHE. OHU
JIOJIKHBI 1aBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWUM, KOHIIEHTPHUPOBATh
BHMMaHUE CTYJCHTOB Ha HamOoJee CIOXHBIX, MPOOJEMHBIX  BOMPOCAX,
CTUMYJIUPOBaTh WX AKTHUBHYIO MO3HABATEJIbHYIO ACATEIHBHOCTh M CIIOCOOCTBOBATH
(bopMUPOBAHUIO TBOPUYECKOTO U MTPOPECCHOHATHLHOTO MBIIIICHUS.

Kaxnas nexums Q0JDKHA TPEACTABIATh COOOM YCTHOE H3JI0KEHHUE JIEKTOPOM
OCHOBHBIX TEOPETUYECKUX MOJIOKCHUN U3y4aeMOW JUCITUTIMHBI WJIK OTJEJIbHON TEMBI
KaK JIOTHYECKH 3aKOHYEHHOE IEJIOE M UMETh KOHKPETHYIO II€JIEBYIO YCTaHOBKY.
Jlekiuu 0 KHBI HOCUTB, KaK MPaBUiIo, TpoOeMHbIN xapakTep. OCHOBHBIM METOJIOM
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B JIEKUMU BBICTYNAET YCTHOE U3JI0XKEHHE JIEKTOPOM Yy4dyeOHOro wmarepualna,
CONPOBOXKAAOIIIEECS JNEMOHCTPALUEN  CXEM, MYJbTUMEIUNHBIX
[Ipe3eHTalui, JUarpaMMm.

ITopsaiok U3I0)KEeHUs MaTepuaa JEKIUHA OTPAKAeTCs B IUIAHE €€ IPOBEIACHHUS.

Oco0oe MecTo B JEKIMOHHOM Kypce MO AMCLUMIUIMHE 3aHMMAlOT BBOAHAS U
3aKJIFOYUTEIIbHAS JIEKIUU.

BBonHas gnexkuus JOJDKHA JaBaTh OOIIYI0 XapaKTEpUCTUKY H3ydaeMOoM
TUCLUIUIMHBI, MOJYEPKUBATh HOBHU3HY MpoOJieM, YKa3blBaTh €€ POJb U MECTO B
cucteme (CTPYKTYPHO-JIOTUUECKON CXeME) U3YUEeHHSI IPYTUX JUCIUIUIMH, PACKPBIBATh
y4eOHbIE U BOCIIUTATENIbHbBIE LIEJIN U KPATKO 3HAKOMUTh CTY/ICHTOB C COJEPKAHUEM U
CTPYKTYpOH Kypca, a TaKke ¢ opranusaiueil yueoHoit padbotel o Hemy. Ha BBOsHOM
JIEKIUHA TPOBOJUTCS BXOJHOM KOHTPOJb C IIEJIbI0 YCTAaHOBJICHHSI OOIIEr0 YPOBHS
KOMIIETEHI[MI, OCBOEHHBIX CTYJICHTOM B PAHEE U3YUEHHBIX TUCIUIUIMHAX.

3aKiIrounTeNbHAs JIEKIUS JOJDKHA JaBaTh HAYYHO-TIPAKTHYECKoe 0000IeHne
M3YYEHHOW JUCIUIUIMHBI, MMOKA3bIBAaTh MEPCIEKTUBLI Pa3BUTHUSI M3ydaeMOW 00JacTH
3HaHUM, HABBIKOB U IPAKTUYECKUX YMEHUM.

[IpakTryeckue 3aHATHS IO TUCLUIUIMHE UMEIOT LENbIO:

- yrnyOfieHue, pacHIMpeHre U KOHKPETH3alMI0 TEOPETUYECKUX 3HAHUM,
IIOJIyYCHHBIX HA JIEKLHUH, 10 YPOBHS, Ha KOTOPOM BO3MOXKHO HX IPAKTHYECKOE
UCIIOJIb30BAaHUE;

- OTpaOOTKy HaBBIKOB M YMEHUH B TIOJBb30BAHUHM COOTBETCTBYIOIIEM
MaTeMaTUYECKUM U aJITOPUTMUAYECKUM allapaToM;

- OTpaOOTKy YMEHHUS pEIICHUS pPEalbHbIX MNPUKIAAHBIX 3a7a4; - MPOBEPKY
TEOPETUYECKUX 3HAHUM.

OcCHOBY MpaKkTHYECKUX 3aHATHUH COCTABISIET pabdoTa KakIoro o0ydaemoro
(vaaMBUaYanbHAS W (WIM) KOJUICKTHUBHAS, MO MPHOOPETEHWIO YMEHHH M HABBIKOB
UCIIOJIb30BaHUsl 3aKOHOMEPHOCTEH, TMPUHIIMIIOB, METOI0B, (GOpM U CPEICTB,
COCTaBJISIIOIIMX COJIEP)KaHUE TUCHUIUIMHBI B NMPO(ecCHOHATBbHOM AESITeTbHOCTH U B
MOJIFOTOBKE K M3YYEHHUIO TUCHUIUIUH, (POPMHUPYIOIMIMX KOMIETCHLUH BBITYCKHUKA).
IIpakTyeckuM  3aHATHAM  NOPEALIECTBYIOT JIEKUMM W LIE€JICHAIPaBJICHHAA
CaMOCTOSITEIbHAsA TOATOTOBKA CTYIEHTOB, IO3TOMY IPAKTUYECKHE 3aHATUS HYKHO
HAa4YUTaTh C KPATKOro o030pa LEJIM 3aHATHsI, HAIIOMUHAHUS O €ro CBS3M C JICKLIUSIMHU.
Ha nmpakThueckoM 3aHSATHH CTYJEHTaM BBIJAETCS B NEYATHOM BHUJAE OJIOK BOIPOCOB
(3amanuii). B Xoxe NpakTUYECKOro 3aHATHS CTYAEHTOM pEIIaloTCs YKa3aHHbIE
BOIIPOCBI M HAa OYEPEIHOM IPAKTUYECKOM 3aHATHM NPOBOAUTCA WHAUBUIYyalbHas
3alUTa peleHni, OpOPMIIEHHBIX OTYETOM, C LIE€JIbI0 YCTAHOBIEHUS UX KOPPEKTHOCTH
U CTEICHH OBJAJCHUSA TOM WIM MHOW KOMIIETEHIMU. B Cilydyae HEXBAaTKuU BPEMEHH,
OTBEJCHHOTO HA NPAKTUYECKOE 3aHATHUE, I HAXOXKIACHUS PELICHMS 3a1a4, CTYACHT
00s3aH BBINOJHUTH UX B paMKaxX CaMOCTOSITEIbHON PaOOTHI.
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[To pe3ynbraTam KOHTPOJIA 3HAHUM U YMEHUN ITPENOAaBaTEeIb JOJKEH IIPOBECTH
AHAJIU3 XO0/Ia M WTOrOB MPAKTHYECKUX 3aHITUW, OTMETUTh YCIIEXHU CTYJIEHTOB B
peleHny yaeOHOM 3a7auu, a TaKKe HEJJOCTATKU U OITMOKU, pa300paTh UX NPUUMHBI U
JaTh METOJMYECKUE YKa3aHUs K UX yCTpaHEHHI0. Takum o0pa3oM, NMpakTUUECKue
3aHSATHUS SIBISIOTCS BaXHOU (popMoi oOydeHUs, B XOJ€ KOTOPhIX 3HAHUS CTYIEHTOB
MpEeBpaIaloTCs B npodeccruoHaIbHbIe HEO0OXOUMBbIE YMEHUS,
HAaBBIKH Y KOMIIETCHIIUU.

Koncynpranuu gBisitoTcst oHOM U3 popM pyKOBOACTBA pabOTOM CTYJIEHTOB U
OKa3aHUs UM TOMOIIM B CAMOCTOSTEIIbHOM M3ydYeHUU ydeOHoro marepuana. OHu
OPOBOASTCS PETYJSIPHO B TpolLEecce Bcero mnepuoga oOydeHus (o mepe
BO3HMKHOBEHUSI TTOTPEOHOCTH) TIO MPEBAPUTEIIBHOM JTOTOBOPEHHOCTU CTYACHTOB C
JeKTopoM (mpernogaBaTeleM) B Yachl CaMOCTOSTENIbHOM paboThl M HOCAT
WHJUBUIYaJdbHBIN XapakTep. [Ipu HE0OXOIUMOCTH pPa3bsICHEHUS OOIIUX BOIMPOCOB
HECKOJIbKUM WJIM BCEeM OOYYarolUMCS Y4EOHOM TPYNIIbI MPOBOASTCS TPYMHIIOBHIE
KOHCYJIbTAIUU.

[IpenonaBarenb MMEET MPABO BBHI3bIBATH HA KOHCYJIBTALIMIO TE€X CTYJCHTOB,
KOTOpbIE HE IMOKA3bIBAIOT ITyOOKHX 3HAHUN U HE TMOJIB3YIOTCS KOHCYJIBTAI[MSIMU TI0
CBOEH MHUIMATHBE. B 3THX ciyyasix, mpernoaaBaTelib BhISICHAET, paboTaeT JI CTYIeHT
CUCTEMATHYECKHU HaJl YYEOHBIM MaTEpHUaJIOM, B KaKOW CTENIEHH YCBAaUBAET €r0, B UYEM
BCTpeuaeT HauOOJbIIME TPYIHOCTH. YCTAaHOBHB (DAKTHUECKOE TMOJOKEHHUE JIena,
IIperoaBaTesb 1aeT PEKOMEHAUU 10 CAMOCTOSITEIbHOMY M3YyYEHHUIO Marepuana,
PEIICHUIO TPYJIHBIX BOIMPOCOB M MPHU HEOOXOJUMOCTH HA3HAYAET CPOK MOBTOPHOM
KOHCYJIbTallUU.

DK3aMEH SBISETCA 3aKIIOYUTEIbHBIM OIIEHOYHBIM CPEACTBOM, MO HUTOram
KOTOPOTO BBISBISIETCS OOLIMH YpPOBEHBb OBJIAJICHUS CTYIEHTOM MPEIyCMOTPEHHBIX
KOMIIETEHIIMH 110 TEMaTUYECKHUM BOIIPOCAaM BCErO Kypca.
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