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1 Ileau ocBOeHMSI AUCIHUTLINHBI

easiMmu ocBOeHUsI AUCHUILIMHBI «MaTreMaTHYecKOoe o0ecrieueHue CHCTEM
YB» saBistoTcs:

» (dopMHupOBaHUE 3HAHUH, yMEHUH, HABBIKOB U KOMIICTCHIIHIA /IS YCTICTITHOM
npodecCUoHaTbLHON JeATeTbHOCTU BBITYCKHUKA;

» TIOJyYeHUE TEOPETHUYECKUX CBEACHHHA IS PENICHUS MaTeMaTHYeCKUX
3a/1a4, CBSI3aHHBIX C yIIpaBiIeHUEM BO3AyIIHbIM aBuxkeHueM (YBJI);

» TIOJydYeHUE TPAKTUYCCKUX HABBIKOB, HCOOXOJMMBIX JJII MCIOJBb30BaHUS
IIEPCOHAJIBHOTO KOMIIBIOTEPA NPU PELNICHUHA MATEMATUYECKHX 3ajad,
CBs3aHHBIX ¢ YB/I.

3azlaann OCBOCHHUA JUCHUIIIIMHBI SBJISFOTCA. O HN3YYUYCHUC IIOCTAHOBKU U
peHICHUA MATCMATUYCCKUX, B T. 4. AOPOHABUT'AIIMOHHLBIX, 3a/1a4 yBJI,

0 wm3yueHue pemeHns waremMaThyeckux 3agady  YBJ[ ¢ wucnonb3oBaHueM
KOMITBIOTEPHOM cucTeMbl cUMBOJIbHOM MaTemMaTuku (KCCM);

0 wusydeHue peuieHusi MaTeMaTuyeckux 3anad Y B/l ¢ ucnonp3oBaHueM ammapara
TEOPUHU BEPOSITHOCTEM;

O N3YUYCHHC PCIICHUA MATCMAaTHYCCKUX 3a1a4 YBH C UCITIOJIb30BAaHUECM allllapaTa
MaTeMaTHYECKOM CTaTUCTHUKH,

0 o3HakomIICHHE CTYACHTOB C Ha3HaueHHEM U Bo3MokHOCTsIMU KCCM Mathcad;

0 wusyuenne untepdeiica u Habopa ¢ynkuuii KCCMMathcad npu pemenuun
MaTemartudeckux 3aaad Y BJI.
Huciuruinaa obecnieunBaeT MOJATOTOBKY BBITYCKHHKA K PEIICHUIO 3a7ad
npoecCuoHaTbHOM NEeSITeTbHOCTH IKCIUTYaTallMOHHO-TEXHOJIOTHYECKOTO THIIA.

2 Mecro nucuuninnel B ctpykrype OITIOII BO

Hucrumumnaa b1.0.42«Matematnyeckoe oOecrieueHrne CUCTEM yIpaBIeHUs
BO3JIYLIHBIM JBUKEHHEM» MPEICTABISAET COOOM TUCIUIUIMHY, OTHOCSUIYIOCS K
O6s3aTenbHOM yact broka 1 «/{ucuumnuael (Moaynn)» qucuumind OIIOIT BO no
HarpasieHnto moarotoBku 25.03.03 «AsponaBurarus» (0akanaBpuar), mpoduih
«TexHunueckas 3KCIuTyaTamusi aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUS
BO3JIYIIHBIM JBUKEHUEM.

HNucuumnraa «MatemaTuyeckoe 00ecreueHre CUCTEM YIPaBIICHUS! BO3AYIIHBIM
JBIKEHHEM» Oa3upyercsi Ha pe3yibTaTaXx OOy4YEHUs, MOJYYEHHBIX MPU HU3YUYECHUH
mucuuiuiviH:  «Beicmiass Mmarematuka», «®Puszukay, «Uupopmatuka», «Teopus
BEPOSITHOCTE W MareMaTH4eckKass CcTaTUCTUKa», «CTaTUCTUYECKHE METO]IbI
00pabOTKH CUTHAJIOB M JAHHBIX).



Huciumnaa «MateMaTtnyeckoe 00ecreueHne CUCTEM YIIPaBIEHUS BO3YIIIHBIM
IBWKEHUEM»  SIBISIETCS  oOecneuuBaroniedl UU(POBU3ALMIO JUISL  CIEIYIOIIMX
muciuiuine:  «lIpoekTupoBaHne  aBTOMAaTH3UPOBAHHBIX  CHUCTEM  YIPABIICHHS
BO3JYIIHBIM JBUXeHUEM», «MHpopMannoHHOEe oOecredeHrue CUCTEM YIpaBIeHUs
BO3JIYIIHBIM JIBUKEHUEM.

JlucuuiuiiHa u3ydaeTcs B 7 U 8 cemecTpax.

3 Kommnerenuumn oOyuyawuerocsi, gopmupyemMbie B pe3yjbTaTe OCBOCHHUA
AUCUMILTHHBI

[Ipomiecc ocBoeHUsT AUCHUILIUHBI «MaTemMaThuueckoe OO0EeCleUeHUe CHUCTEM
yIpaBJICHUsT BO3AYIIHBIM JBUKEHUEM)» HANpaBjieH Ha (POpPMHUPOBAHHUE CIEAYIOIIUX
KOMIETCHIIAN:

KO}I Pe3y.TIBTaT O6y‘I€HI/IH: HAaMMCHOBAHHUC KOMIICTCHIIMH,
KOMHGT@HHI/II/I/ HHAUKATOpAa KOMIICTCHIIUHN
HHAUKATOpAa
OIIK-6 Crnoco0eH MCIoJIb30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYCCKUX H

€CTEeCTBEHHOHAYYHBIX JUCIUILIINH (MOAYJICH) B
npodecCHOHaTBLHON AeATeIbHOCTH, B TOM YHUCTIE C
HCITOJIb30BAaHUEM CTaHIAPTHBIX MPOTPAMMHBIX CPEJICTB

ke 3HAeT ¥ MOHUMAET OCHOBHBIE 3aKOHBI MATEMATUKH U
€CTECTBEHHBIX HaYK U BaXHOCTb UX UCIIOJIb30BAHUSA B
npo¢ecCUOHATBHON e TEbHOCTH

M /1z0mke Hcnonb3yeT OCHOBHBIE 3aKOHBI MATEMATUKU U €CTECTBEHHBIX
HayK, B TOM YHUCJIE JJIs1 perieHus mpodeCcCHOHABHBIX 3a/1a4,
INPUMEHSCT CTAaHAAPTHBIC IIPOrpaMMHBIC CPEICTBA

IK-1 Crioco6eH oCyIecTBISATh IKCILTyaTaIli0 TPOrPaAaMMHOTO
oOecrieueHusi aBTOMaTU3UPOBAHHBIX CUCTEM YIPABIICHUS
BO3/IyIIHBIM JIBHKCHHEM

U 3HaeT COCTaB U OCHOBHBIC IPUHITUIIBI (DYHKITMOHUPOBAHUS
nporpammuoro odecrieuenuss AC YBJI 1 ucnonb3yeTt 1aHHYIO
uH(OpMAIHIO TIPU PEIICHUU TPOPECCHOHAIBHBIX 3a/1a4

H/lznk [IprMeHseT Ha MPAKTHUKE BCE UMEIOIINECS 3HAHUS, YMEHUS U
HABBIKY MPU PEIICHUH NpOo(eCcCHOHANBHBIX 3a/1a4, CBI3aHHBIX C
sKcIutyatanueit mporpammuoro ooecrneuenuss AC YB/]

UG, OpueHTupyeTcsi B yCIOBHUSIX U3MEHEHHUS MPaBOBOM 0asbl U
AKCIUTYaTallUOHHBIX  TPEOOBAaHUW, MPEABSIBISIEMBIX K
IpPOrpaMMHOMY 00€CTICYEHUIO aBTOMATU3UPOBAHHBIX CUCTEM
yIpaBiI€HUs BO3AYIIHBIM JIBIKEHUEM




[1K-4 Cnoco0eH pa3pabaThiBaTh AITOPUTMBI U IPOTPAMMBI J1JIs
pemieHus mpodhecCHOHaTbHBIX 3a7a4

W/ 1nks NnentuduuupyeT BXOJAHYIO U BEIXOJHYIO HHGOPMAIIUIO, a TAKKE
OTpeNIeIIACT MOCAeI0BATEILHOCTD EUCTBUHN, HEOOXOAUMBIX IS
pEeLIEHUs TTPAKTUYECKOMN 3aaun

W /znks Hcnonp3yeT HHCTpYMEHTANIbHBIE CPEACTBA U METOIUKU
Kon Pe3ynbTaT 00ydeHuUsi: HAUMEHOBAaHUE KOMIIETCHITUH,
KOMITETCHITUN/ WHJIUKAaTOpa KOMIICTCHIIUU
WHIUKATOPA

pa3paboTKK MPOrpaMMHOT0 oOecreueHus

IR [IpyHrMaeT ydyactre B HOAAEPKKE BCEX ITANOB )KU3HEHHOTO
IIUKJIa IPOTPAaMMHOTO 00eCTIEYeHHUsI aBTOMAaTU3UPOBAHHBIX
CHUCTEM YIIPaBJICHUSA BO3AYIIHBIM JIBHKCHUECM

HHaHI/IpyeMLIC PE3YIbTAaThl U3YUCHUA TUCTHUITIIMHBIL

3HaTh:

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

» OCHOBHBIC 3aKOHBI, TEOPEMbl M TEPMHUHBI TECOPHUU BEPOSATHOCTEH U
MaTEMaTUYECKOW CTaTUCTUKA B paMKax HMX IPUMEHEHUS K IpolleccaMm B
cucremax YB/I;

» Bo3MmoxkHoctH naketa KCCM Mathcead;

» Kak IPUMCHATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCIUIUIMH B
podeCCHOHATBHOM JIeITeILHOCTH,

» KaKk TPUMCHATH OCHOBHBIC 3aKOHBI CCTECCTBCHHOHAYYHBIX JUCIUIUINH B
npodeccHoHaTbHOMN eI TeTLHOCTH.

YMeTs:

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

» WCIIONB30BaTh pacHpeiCiCHUs: pPaBHOMEPHOE, AKCIIOHEHIIMAJILHOE,
ounomuansHoe, [lyaccona, I'aycca, xu-kBaapar, Crprogenrta, dumepa — i
peleHus npodecCUOHAIbHBIX 3a]1a4;

» WCIIONB30BaTh KpUTepui corjacus IlupcoHa I MpOBEPKH CTATHCTHYCCKUX
TUTIOTE3 TIPHU pelieHn TpodeCCHOHAIbHBIX 3a/1a4;

» TPUMEHATH anmapaT TCOPUH BEPOSITHOCTEH M MAaTEMAaTHYSCKOW CTATHCTUKHU IIPH
peleHny TpoQeCCHOHAIBHBIX 3aJlad B CHUCTEMax YIPaBICHUS BO3IYITHBIM
JIBIDKEHHUEM; HCOIb30BaTh IS O TOro Bo3MokHOCTH nmaketa KCCM Mathcad;

» TPUMEHATh METOJBl MAaTeMAaTHYECKOIO aHalHu3a, TCOPHH BEPOSTHOCTSH U
MaTeMaTHYE€CKOW CTATUCTHKU MPH PEIICHUH TPOoPeCcCHOHATBHBIX 3a/1a4;



npuMmeHsaTh Bo3MokHocTh mnakera KCCM  Mathcad npu  pemenun

npo(eccuoHaIbHbIX 3a/1a4.

Bnaners:

HaBbIKaMM peleHus 3axad  YBJ[ ¢  ucnonbp30BaHHEM MaTEeMaTHYECKOMN
cratuctuku 1 KCCM Mathcad;

OCHOBHBIMHU HaBBIKAMHU 00pabOTKH CTATUCTUICCKUX JaHHBIX B 3ana4ax Y BJI; »
aQHAJTUTUYECKUMHU U YHUCJICHHBIMU criocobamu pemieHus 3agaunakera KCCM
Mathcad;

METOJAAMHU MOJEJMPOBAHUS M AaHAJIN3a BEPOSTHOCTHBIX M CTAaTUCTUUYECKHUX
MIPOIIECCOB MIPH PEIICHUH 3a]1a4 B TPOGECCUOHATILHON JIeITEIbHOCTH;

» criocobamu

NPUHATHIO OTBETCTBCHHBIX PEIICHUH B  paMKaxX CBOCH
podeCcCHOHATbHOW KOMIICTCHITHH.
4 O0beM TMCHUIJIMHBI M BUIBI y4e0HO# padoThI
O6miass  TPYIOEMKOCTh  JUCIHUIUIMHBI ~ COCTABIISIETO  3a4ETHBIX  €MHHUIIL,
216akageMHUUECKIX YacOB.
Bcero CemecTpsl
HaumenoBanmue
4aCcoB 7 8
OO01as Tpy10eMKOCTh AUCITHIJINHBI 216 108 108
KonTakTHas padora: 99 56,5 42.5
nexmuu (JI) 48 28 20
npaktuueckue 3ansatus (I113) 48 28 20
cemuHapsl (C) - - -
nabopatopubie padbotsl (JIP) - - -
KypCOBOH MPOEKT (paboTa) - - -
CamocrosiTenbHas padora cryaenra (CPC) 75 43 32
KonTtponsubie pabots! (konuuecTBo) (KP) 42 8,5 33,5
B TOM YHCJIe KOHTaKTHas pabora
[IpomesxyTouHast aTTecTanus
KOHTaKTHas padoTa 3 0,5 2,5
42 3auer ¢ DK3aMcH
caMOCTOsITeIbHas paboTa MO MOJATOTOBKE K .
OLIEHKOM 33,5
3a4eTy, SK3aMCHY 85

5 Copepxxkanne Q1MCUMIINHBI




5.1 CooTHeceHus1 TeM AUCHUILIMHBI U GOPMHUPYEMBIX KOMIIETEHII U
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Tema 1. Beenenue. 3 X BK, JI, CPC
Tema 2. OcHOBBI ~ paboOTHI X X JI, 113, CPC
¢ Mathcad. 8
Tema 3. MaremaTuyeckue X X | X | J,1II3, CPC
BeIuKciIeHuss B Mathcad. 9
Tema 4. MatpuuHbie 1 BEKTOPHBIC 6 X X | X JI, I13 10MT
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BLIYHMCIIEHUS.
Tema 5.  JIBymMepHas u X X JI, 113
TpexMepHas rpaduka. 4
Tema 6. YucaeHHbIE " X X | X JI, I13, CPC 10MT
CHUMBOJIbHBIC PCIICHUS YPaBHCHHM
u CHUCTEM anreOpanyecKux
YpPaBHEHUU. 14
Tema 7. [Ipumenenue Mathcad st X X | X JI, 113, CPC 10MT
pEIICHMS 3a7a4 SJICKTPOTEXHUKH.
10
Tema 8. IIporpamMMmupoBanue B X X | X | J,II3, CPC 4
Mathcad 15
Tema 9. YuclieHHbBIN X X X JI, 113 v
MaTeMaTUYECKUI aHaJIn3 8




TemalO. OCHOBEI TCOPHH X X JI, 113, CPC Vv,
BEPOSITHOCTEU
Tema 11. OCHOBEI X X JI, 113, CPC v,
MaTeMaTHYECKON CTATUCTHKHU 10MT
12 A
Tema 12. OcHOBHBIE X X JI, 113, CPC v,
pacripeieieHus1, IpUMeHsIEMbIE B 1oMT
VBJI ’
o i
Tema 13. OcHOBBI  TeopHH X X JI, 113
MaccoBOIr0 0OCITY;KHBAHHS 3
Tema 14. TlpemensHbIE TEOPEMBI X X J, 113 v,
TEOPHHU BEPOSTHOCTEM . LOMT
Tema 15. MHoromepHbie X JI, 113, CPC I1
pacrpeeneHus 4
Tema 16. Kputepuu cornacust npu X X | X | J,II3, CPC v,
IPOBEPKE CTATUCTHYCCKUX THITOTE3 10MT,
8
8 | Komnerenuuu 3 2
2 o | — <t T = g8
AN VRN = 5 2
2 E E | E £ 5 2
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= S ©
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Tema 17. JIucriepcHOHHBIN aHATH3 4 X X X JI, I13, CPC |
Tema 18. Pacnpenenenus X X X I13, CPC v,
ciy4aitHeix BenmanH B Mathcad 5 10MT
Temal9. O6GcnyxuBanne BC Ha X | X I13, CPC
BIIII B pa3nuuHbIX pexuMax 3
Tema 20. O6cnyxuBanne BC Ha X | X I13, CPC v,
npeanocaaodnout npsamou u BIIIIT , L0MT




Tema 21. OO6cnyxuBaHue u X X | X I13, CPC
perynupoBanue 1ByX u Tpex BC B
TOYKE TPETHETO pa3BOpPOTa 3

Tema 22. PerynupoBaHue B3jieta X X | X I13, CPC v,
BC Pa3IMYHBIX KJIACCOB

CKOpOCTEn 2

Tema 23. DddexruBHocts YBJ n X X | X I13, CPC
3arpy€HHOCTh aucnerdyepa Y B/] 2

Tema 24. Tucranimu maneBpa BC X X | X I13, CPC v,
Opy  [EPECEYCHUU 3aHATOTO

SIIIEJIOHA 11 10T

Tema 25. VYBJ] Ha X X | X JI, 113, CPC
IEePECEKAIOIINXCS TpAccax 4

HToro mo nuCIUIuInHeE 171 3a0, D

— CokparieHus:
JI- nexmus, I1 — nmpaktuueckoe 3anarue, CPC — camocTosiTennbHast paboTta CTy/IeHTa,
Y — yctubii onpoc,Jl — noknan, 10MT — gecatuMuHyTHBIN TecT, 3a0 — 3a4eT C
OIIEHKOM, D — 3K3aMeH.

5.2 TeMbl AMCHUILINHBI M BUABI 3aHATHHA

HaumenoBaHue TeMbl (paznena) 1. m C JIP CPC | KP Bcero
JUCITUTUTHBI 4acoB
Tema 1. Beeneunue. 2 1 3
HaunmenoBanue temsl (pa3aena) 1 m c 7P cpC | KP Bcero
JUCITUTUTHHBI 4acoB
Tema 2. OcHoBbI paboThl ¢ Mathcad. 2 2 4 8
Tema 3. MaTeMaTnuecKkue BHIYUCIICHUSB 2 2 5 9
Mathcad.
Tema 4.MaTpuuHble U BEKTOPHBIE 2 2 2 6
BBIYHCIICHUS.
Tewma 5. JIBymepHasi u TpexmepHast 2 2 4
rpaduka.
Tema 6. UnucneHHbIE U CUMBOJIbHbBIC 4 | 4 8 16
pEIICHHs YpaBHEHUN U CUCTEM
anreOpanyecKux ypaBHEHHI.




Tema 7. Ilpumenenue Mathcadnmns 2 | 2 4 8

perIeHus 3aa4 dJIEKTPOTCXHUKH.

Tema 8. IIporpammupoBanne B Mathcad 2 | 6 7 15

Tema 9. UucneHHbI MaTeMaTUYECKUN 2 | 2 4 8

aHau3

Tema 10. OCHOBBI TEOPUU BEPOSITHOCTEM 8 | 6 8 22

Hroro 3a 7 cemecTp 28 28 43 99

Tema 11. OCHOBBI MaTeMaTUYECKOU 4 | 2 6 12

CTaTHCTHKHU

Tema 12. OcHOBHBIE pacmpeaeneHus, 4 | 2 6 12

npuMmeHsiemble B YBJI, W OCHOBBI

TEOPHUU MACCOBOTO O0CTYKUBaHUS

Tema 13. [IlpenenbHble TEOPEMBI 4 2 1 7

TECOPUN BEPOSITHOCTEHH MHOTOMEPHBIC

pacripeiereHus

Tema 14. Kpurepuu cornacus npu| 4 | 2 2 8

IPOBEPKE CTATUCTUYECKUX TUIIOTES

Tema 15. JlucriepcHOHHBIN aHaIU3. 2 | 2 2 6

Pacripenenenus ciy4ailHbIX BETUYUH

B Mathcad

Tema 16. O6cnyxuBaHue u 2 3 5

perynupoBanue BC B paznuuHbIx

pexxuMax

Tema 17. Db dextuBnocts YB/] u 2 2 4

3arpye€HHOCTh aucnerdyepa Y B/

Tema 18. Jucranuuum maneBpa BC mpu| 2 | 4 7 11

MEPECEUCHUH 3aHSATOTO JIIEJIOHA

Tema 19. YB/I Ha nepecekaromuxcs 2 3 7

Tpaccax

Hroro 3a 8 cemectp 20 | 20 32 72

Bcero no nucuuninxe 48 | 48 75 171
HaunmeHnoBanue temsl (pazaena Bcero

I[I/ICIJ;I/IHJ'II/IHBI(p e 1113 P | CPC | KP 4acoB
[IpomexyTouHas aTTecTanus 45
HToro no gucuumniinge 48 | 48 75 | 45| 216

5.3 Conepxxanue qIMCHMIINHBI




Pa3gea 1. Ucnoan3oBanune KCCM Mathcad Tema 1.BBenenue
O0630p COBpEMEHHBIX MAaTEeMaTHYECKUX a’poHaBUTAMOHHBIX 3amay YBJ[. O630p
MAaKETOB MPOTPAMM HCIOJIb3YyEeMbIX KaK KOMIIBIOTEPHBIE CHUCTEMBbI CHUMBOJBHOU
MaremaTtuku (KCCM). Bo3amoxxHoctu Mathcad miis pemenunst 3anay YB/I.

Tema 2.0cHoBbI padotbl ¢ Mathcad
Wnrepdeiic cpeapt Mathcad. O630p mnanenel, BKIaJAOK W COYETAHUW KIABUILL.
Apudpmernyeckue BbipakeHus. IlpucBanBanue. ApudmeTHyecKue BbIUUCICHUS.
Mathcadkak Hay4yHbIl pa3MepHbId Kanbkynarop. [Ipumenenne Mathcadans pemenus
3a/1a4 reoIe3uM U CIyTHUKOBON HABUTALINH.

Tema 3. MatemaTuueckue Boluucjaenuss B Mathcad
CumBONIBHBIC BBIUUCIICHUS U TTpeoOpa3zoBanusi B Mathcad. HnekcHbIe mepemMeHHbIe
u QyHkiuu ot HUX. HIeKkcHbIe BhipakeHUs. Berpoennsie ¢ynkiuun Mathcad u ux
kateropun. Matemarnyeckue ¢pynkiun Mathcad.

Tema 4. MaTpuuHbIe M BeKTOPHbIE BHIYHMCJICHU S
Matpuubl W BEKTOPBI: IMOHATHE, CO3JaHUE, HWHUIUAIU3alus. MaTpudHble U
BEKTOPHBIE MATEMATUUECKHUE ONIEPALUH U BEIYUCICHUS. IHIEKCh BEKTOPOB U MATPHLL:
NOHSTUE, KOHTPOJIb T'PAHUI], U3MEHEHHE rpaHull. CBs3b BEKTOPOB C HHJEKCHBIMU
nepeMeHHbIMH. Bektopuzanusi.

Tema 5. /IBymepHasi u TpexMepHas rpadpuka
I'paduku 2D u 3D. Ilpunnmnel noctpoenus. Buasl rpaduxoB. dopmaTtrpoBaHueE.
[IpocmMoTp u wu3MepeHusi. JlekapToBbl, NOJSAPHBIC, MMapaMeTpUUYecKue Tpaduxu
bynkiuii 1 mepeMeHHOM.

Tema 6. UncijieHHbIe U CMMBOJIbHbIE pelIeHUS] YPABHEHUIl U CHCTEM
ajireOpan4ecKux ypaBHeHMH

[IpuHuunsl yucneHHOro (OMpUOIMKEHHOr0) pelieHus ypaBHeHuil. IlepedeHn
bynkiuit  Mathcad g1 momcka YHCIEHHBIX pEHMIEHUH TMOTMHOMHAIBHBIX U
MPOU3BOJIBHBIX YpPaBHEHUW. YpPaBHEHHs C | HEU3BECTHBIM: 3allUCh YpPaBHECHUH,
3a/laHUE HAYAJIbHOTO MPUOIM>KEHUS], IOUCK PEeIlIeHHs], MpoBepKa pemeHui. Cuctemsl
YpaBHEHHUI: 3a1IUCh YPaBHEHUM, 3a/IaHNE HAYAJIbHOTO NIPUOJIMKEHUS, TOUCK PEIICHHUS,
npoBepka penreHui. [IoHSITHE CHUMBOJBHBIX BBIYMCICHHH. 3aluCh CHUMBOJIBHBIX
BbIpakeHU. CUMBOJIbHBIE pemieHus. [[pueMbl CHMBOIBHOTO pENIEHUs] YPAaBHEHUN U
CHCTEM C MOMOIIbI0 omepaTopHbIXx ckoOOk Given um Find—>. CmocoObl pemieHus
CUCTEM JIMHEUHBIX alreOpanyecKux ypaBHEHUM.

Tema 7. llpumenenue Mathcad a1 pemieHus 3a1a4 JIEKTPOTEXHUKH.
10



YucneHHbIe ¥ CHMBOJIBHBIEC PEIICHUSI CUCTEM JTMHEWHBIX alreOpanvdecKuX ypaBHEeHUH
st Merona Kupxroga. Peamusamus Merona y3i0BbIX noTeHuuanoB B Mathcad.
[TpoBepka pemieHns ¢ TOMOIIbI0 6agaHca MOITHOCTEH.

Tema 8. IIporpammupoBanune B Mathcad
3ananue QpyHKUMI MOIB30BATENSA: UMEHA (PYHKIMM, popMaibHbIe TapaMeTphbl, BEI30B
GyHKuuH, pakTHUECKHe mapaMeTpsl, Teno GyHkuuu. OnepaTopbl BCTPOSHHOTO s3bIKa
nporpammupoBanusi Mathcad. CtpykTypHOe mporpaMMUpOBaHHE BBIUMCIUTEIbHBIX
aJIrOPUTMOB.

Tema 9. UncieHHbI MATeMaTHYECKUI aHAIN3
[Ipenensl. uddepennmpoBanre. YUCIEHHOE U aHATIUTUYECKOE MHTETPUPOBAHUE.
Paznoxenne B psaasl.  MaTerpanbHbie  mpeoOpazoBaHusi.  OOBIKHOBEHHBIE
muddepenumansabie ypasuenus (OY).Yucnennoe pemenne OY. Ananurudeckoe
pemenrie OJ1Y ¢ ucnonb3oBanuem npeodpazoBanus Jlamnaca.

Paznen 2. Teopusi BeposiTHOCTE U MaTeMaTH4ecKasi ctaTucTuka B YBJI

Tema 10. OcHOBBI TeOPUH BEPOSATHOCTEM

OCHOBHbBIE TOHSATHS TEOPUU BEPOATHOCTEH. [IpOoCTpaHCTBO 3IEMEHTapHBIX
cobpITH. Anrebpa coObITHi, ee akcuombl. CBoiicTBa coObITHH. BeposTHOCTHOE
IpOCTpaHCTBO. AKcuomatruka KoiamoropoBa Teopuu BEpOSITHOCTEW W CIEACTBUSL U3
Hee. Kiaccuueckoe omnpenenenne BepoATHOCTH. CTaTUCTUYECKOE OIpEETICHUE
BEPOSITHOCTH. | eoMeTpuueckoe ompeneseHue BepossTHOocTH. Meron Monte-Kapiio.
Teopemsl Teopun BeposTHOCTEH. HezaBuCHMOCTh COOBITHIA. Y CITOBHASI BEPOSTHOCTD.
@®opmyna mosHOM BeposiTHocTU. Popmyna baiieca. CayvaliHble BEIWYMHBI, HX
pacnpeneneHus U XapakTepucTUKU. PaBHOMepHoOe pacnpenenenue. PacnpeneneHue
bepunynnu. HauBeposiTHeitmee uucio coObiTHil. ['eomeTpuueckoe pacmpeercHue.
bunomunansHoe pacnpenenenue. JHMCKpeTHble W a0CONIOTHO  HEMPEPHIBHBIC
ciydaitHpie  BenuuuHbl.  JuddepeHnuanbHple W WHTETpajgbHbie  (YHKIUU
pacnpenenenus. KBaHTAIN U NEPUEHTHIIN.

Tema 11. OcHOBBI MaTEMaTHYEeCKOM CTATUCTUKH

HavaneHble W 1EeHTpadbHblE MOMEHTHI pacnpenesieHuid. [IpowsBopdiue u
XapakTepucTudeckue GyHKIIMA MOMEHTOB. MaTeMaTH4ecKoe OKUJaHue, TUCTIEPCHS U
CTaHJapTHOE OTKIJIOHEHHE. BbiOopka u3 reHepaibHONM coBOKymHOCTU. [locTpoenue
TUCTOTpaMMBbl  pacnpeaesneHus ciaydaihHou BennuuHbl. [IpaBunmo  Crépkeca.
Bribopounoe cpegnee. Hecmeiiennsie, cocrositebHble U 3(PQPEKTUBHBIE OIEHKU
XapakTepUCTUK pacrpeneneHusi. Hecmeliennas BbIOOpoYHas AuCHEpCUs U
CTaHJapTHOE OTKIOHeHUe. OmKUOKU MepBOro U BTOPOTO poja. MeTo bl HauMEHBIIINX
KBaJpaToOB U MAaKCUMaJILHOTO MPaBAONOA00US.
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Tema 12. OcHoBHBIC pacnpee/eHusi, npuMensiembie B YB/I, 1 0CHOBBI
TEOPUH MACCOBOI0 00C/TyKMBAHUS

Teopema Ilyaccona. Pacnpenenenue Ilyaccona. HaueposiTHeuuiee 4uCiIo
coObITHI. DKCIIOHEHIMaNbHOE pacnpeneneHue. HopmanbHoe pacnpenesneHue u ero
MoMeHThI. [IpaBuiio Tpex curm.y2-pacnpezneneHue. t-pacupenencHue CTbIOJEHTA.
Hcnonp30BaHne HOPMaJbHOIO pacnpenesieHus u pacnpeaencHuss CThIOJEHTa I
OLICHKH JIOBEPHUTEIBHOTO HHTEpPBAJIA MATEMATHYECKOTO OKHUIAHHS TE€HEPaIbHOU
COBOKYITHOCTH.

[Totok coOwbrTuii. WHTeHCUBHOCTH moOTOKa. IlyaccoHOBCkuil  mporiecc.
Onpenenenue  MNPOCTEMIIErO  MMYacCOHOBCKOro  mpouecca.  CTalMoOHapHOCTS,
OpJAWHAPHOCT, OTCYTCTBHUE NOCJIEACHCTBUA. CaoiicTBa MIPOCTENILIETrO
IIyaCCOHOBCKOI'0 Ipouecca. PacnpeneneHne BepOSTHOCTEH ISl  MPOCTEHIIETO
IIyacCOHOBCKOro mporecca. CBs3b C SKCHOHEHUUAJIBHBIM  paCHpPEACICHUEM.
OTtcyTcTBHE MAMSTH.

Tema 13. IlpeneabHble TeOpeMbl TEOPUU BEPOSITHOCTE U MHOTOMEPHbIE
pacnpeaeeHus

HepaBenctBo YeObimeBa. 3akoH OOJbIIMX YKcCeT— TeopeMbl UYeOblleBa u
bepuymnu. LlenTpanbpHas mpenenbHas Teopema— Teopema JlsmyHoBa. JlokanbHas u
UHTErpasibHast Teopembl MyaBpa — Jlamaca. Marematuueckoe OXUAaHUE U
JTUCTIEPCHs] CpeHero apuMeTHIECKOTO OJIMHAKOBO paclpe/eJICHHBIX HE3aBUCUMBIX
BEJIUYMH.

ITonsiTue o cucreMe ciny4daitnbix BenuuuH (CB).3aganue 3akoHa pacupeaceaeHus
neymepHoin CB. ®@yHkuus pacnpenenenus asymepHoi CB.  IInmoTHOCTB
pacripeneneHuss HenpepblBHOW ABymepHoil CB. He3zaBucuMocTh ABYX AMCKPETHBIX
niu HenpepblBHBIX CB a1ByMepHO# cucteMbl. YHCIIOBBIE XapaKTEPUCTUKH IBYMEPHOM
CB. Mlucnepcusi cymmbl AByx 3aBucumbix CB. CpoiicTBa koBapuanuu. CBoiicTBa
kodhummenta xkoppensaiuu. CBsizb HEKOppENIUpOBaHHOCTH W He3zaBucuMocTH CB.
VYcnoBHoe Marematuueckoe oxkunpanwe. CBs3p aucnepcun cymmbl CB ¢
KoBapuanusimMu 3tux CB.

Tema 14. Kpurepumu coryiacusi ipu nNpoBepKe CTaTUCTUYECKHUX THIIOTE3
Ommbku mepBoro u BTOoporo poma. Kpurepuii cormacusi [lupcona. Kpurepuii
cornacusi Pomanosckoro. Kpurepuii cornacust KonmmoropoBa. YpoBeHb 3HAUUMOCTH U
JIOBEPUTENTbHAS BEPOATHOCTh. TpU BUIa KPUTUUECKUX 00IacTei.
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Tema 15./Iucniepcuonnblil anaau3. PacnpeaesneHus ciay4alHbIX BeJIUYUH B
Mathcad

OpnHodakTopHbII AUCTIEPCUOHHBIN aHanu3. MHOTro(akTOPHBIN IHCTIEPCUOHHBIH
aHamu3. OAHOMEPHBIM M MHOTOMEPHBIM JUCHEPCUOHHBIM aHanu3. (OCHOBHOE
TOXAECTBO AUCIEPCUOHHOTO aHanu3a. Kpurtepuii cornacus ®@uiepa. Pacnpenenenue
Ouiepa.

Nzyuenune 3akona pacnpenenenus [lyaccona B Mathcad. M3yyenue HopManbHOTO
3akoHa pacnpenaenenus B Mathcad. Iuddepenunansubie 1 uHTErpasibuble QyHKINUN
aTX pacnpenenennit B Mathcad. ®yHkuum 108 rucrorpaMM M MOJIMTOHOB
pacnpenenenuss B Mathcad. Iloctpoenue rucrorpamMm M MOJUTOHOB. M3ydeHue
KPUTEPUEB COTJIACHs IPU MPOBEPKE CTaTUCTHUECKUX runore3 B Mathcad.

Pa3nen 3. Pemienue 3agau YB/[
Tema 16.00cay:kuBanue u peryanposanue BC B pa3imuHbIX pekuMax

O6cnyxuBanue BC na BIIII B paznuyHbIX pexuMax: B PEKHUME «I1OCATKa», B
PEKUME «B3JIET» U B CMEIIAHHOM peXuMe. DneMeHThl Tpacktopur BC Ha B3ieTe u
nmocanke. BIIP.

O6cnyxuBanue BC Ha npennocanounoii npssmoit u BIIIT u Ha «mipeanocagouHas
npsmas — BIIIT». 3aBUCHMOCTB MPONYCKHOM CITIOCOOHOCTH MPEANOCaT0IHON MPSAMON
oT ee nnuHbl. HopMmbl pogonbsHOro smenoHupoBanus miig BC pa3nnuHbIX Ki1accoB
CKOPOCTEN.

O6cnyxuBanue aByx BC B Touke Tpetbero pasBopota. Perynupoanue asyx BC
B TOYKE TpeTbero pazpopora. ObcnyxuBanue Tpex BC B Touke TpeTbero pa3popora.
PerynupoBanue tpex BC B Touke TpeThero pa3Bopora.

PerynupoBanue B3nera BC pazmuunbIX KiaccoB ckopocteil. Bimer Oonee
ckopocTHOoro 3a wmeHee ckopoctHeIM BC. OreHka uWHTepBasia B3jeTa Ooiee
CKOPOCTHOTO 32 MeHee CKopocTHhIM BC.

Tema 17.9¢dexTuBHOCTL YB/I M1 3arpy:keHHocTh aucneryepa YB/]
Ouenka »s¢dextuBHocTn YBJ[ B 30He B3neta u mnocaaku. OleHka
3arpyKEHHOCTH  JUCIIeTYepa TpM  yIOPaBICHUU  BO3AYIIHBIM  JIBUKCHHEM.
OnHohaKTOPHBIN aHAIN3 3arPYKCHHOCTH JIUCTIETIEPA.

Tema 18./Iucranunu manespa BC npu nepeceyeHry 3aHATOrO 31IEJI0HA
Jucranunn maneBpa BC npu nepecedeHrn BCTPEYHOIO 3aHITOTO SUIETOHA JJIs
CUTYyallMil: BCTPEYHOr'O JBHXKEHUS B TOPU3OHTAIBHON W BEPTUKAJIBHOM IIIOCKOCTSX,
WJIM OJTHOBPEMEHHOTO Ha0opa, UK OJHOBPEMEHHOT'O CHUKEHUSI.
Jucranumn manespa BC npu nepeceyeHnu MOMYTHOTO 3aHATOrO SIIEJIOHA IS
CUTyalluul OJIHOBPEMEHHOT0 Habopa WJIM OJHOBPEMEHHOTO CHUXeHUs. JluctaHuuu
po10JLHO-00K0BOTO MaHeBpa BC npu nepeceueHrnn BCTPEUHOTO 3aHATOTO AUIETIOHA

13



st cutyaruu otBopoTa mepBbiM BC. [uctanmms 6okoBoro maneBpa BC mnpu
MEPECEYCHUH TIOMYTHOTO 3aHATOr0 JuienoHa. JucTtaHuus mNpoa0abHO-OOKOBOTO
maneBpa BC mpu mnepecedeHMM BCTPEYHOrO 3aHATOIO JIIENIOHA JUISI CUTYallUH
orBopora oboumu BC. [Iucranuusa OokoBoro maneBpa BC mpu mnepeceueHuun
BCTPEYHOI'0 3aHSATOr0 SUIENOHA JUIsl cUTyauuu oTBopoTa oboumu BC, omno wu3
KOTOpBIX B Habope, a BTOpoe B CHIKeHUU. J(uctanuus 6okoBoro manespa BC mpu
MEePECEeYeHUH MOMYTHOI'O 3aHSTOrO JIIENIOHA JJIA CUTyaluu oTBopora oboumu BC,
HaXOAUIMMUCS B CHUKeHUU. HOpMbI OOKOBOI'O U BEPTUKAIBHOIO AIIETIOHUPOBAHMS.

Tema 19. YB/I Ha nepecekaromuxcs Tpaccax
BC Ha nepecekaromuxcsa Tpaccax. Cucrema MoJyKpyroBoro 3IieJIOHUPOBAHUS.

HOTpe6HBIe JUCTaHIIUHN OJIA CO6J'II-OI[€HI/I$I HOpM OOKOBOTO SIICIIOHUPOBAHMUA.

5.4 IlpakTH4yecKkue 3aHATHS

Howmep TpyroeMKoCTb
TEMBI TemaTuka mpakTUYECKUX 3aHATUN (dacnl)
JVCIUTUINHBI
Howmep TpyroeMKocTb
TEMBI TemaTnka MpaKTUYECKUX 3aHITHIMA (dacnl)
JVCIUIUINHBI
7 1 8 ceMecTpbl
2 [Ipaktuueckoe 3ansitue 1. Mathcadkak Hay4aHbIit 1
pa3MEepHBIN KaIbKyJISTOP.
2 [Ipaktuueckoe  3anstue2. llpumenenwue
Mathcad s peleHus  3ajay 1
reo/Ie3UH U CITyTHUKOBOW HABUTAIIHH.
3 [IpakTnueckoe  3ansitue 3.  MHaekcHbie
nepeMeHHbie W (QYHKIIMUA OT HUX. WHAEKcHBbIE 5
BeIpakeHus1. Berpoennsie ¢pynkunn Mathcad n ux
KaTeropuu.
4 [IpakTuueckoe 3ansitue 4. MaTpuIlbl U BEKTOPHI: 5
TIOHSITHE, CO3/IaHNEe, MHUITHATN3AITIA.
) [Ipaktuueckoe 3ansitue 5. JlekapToBhl,
MOJIIPHBIC, TTApaMETPUUECKe TpaduKH 2
byHkuuii 1 mepeMeHHO.
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[IpakTuueckoe 3anatrne 6. YpaBHeHus ¢ 1 u
HECKOJIbKUMU Heu3BecTHbIMU: (yHkunnMathcad
JUTS TIOUCKA CUMBOJIBHBIX M YMCJIEHHBIX PEIICHUN
NOJIMHOMHUAIBHBIX U POU3BOJBHBIX YPaBHEHUH.

[IpakTrueckoe 3ansarue 7. [IpueMbl CHMBOJILHOTO
pelIeHus] ypaBHEHUW M CHCTEM C IOMOILbIO
onepaTopHbIx ckoOook Given u Find—>.

[Ipaktnueckoe 3ansathe 8. CnocoObl pelnieHus
CUCTEM JIMHEHHBIX alre0pandecKux ypaBHCHHIA.

[IpakTtnueckoe 3anstue 9. YucnenHsle u
CUMBOJIbHBIE  DPEIICHHUS  CUCTEM  JIMHEHHBIX
anredpandecKkux ypaBHEeHUH AJi1 MEeToAa

Kupxroda.

IIpaktnueckoe 3ansitue 10. Yucnennele u
CUMBOJIBHBIC  PEIIEHUS  CHCTEM  JIMHEHHBIX
anreOpanyecKkux ypaBHEHUH ISl METOAA y3JIOBBIX
MOTEHIUAJIOB.

[Ipaktnueckoe  3ansitue  11.  OmepaTopsl

BCTPOEHHOTO s13bIKa MporpamMmmupoBanus Mathcad.

[IpakTuueckoe  3anstue  12.
CTpyKTypHOE MPOrpaMMHUpPOBAHKE
BBIYMCIUTEIbHBIX aJITOPUTMOB.

[IpakTryeckoe 3aHATUE

13. Iuddepennmpoanue. UucneHHoe U
aQHAJINTHYECKOE MHTETrpHpoBaHuEe. UHCICHHOE U
aHanutudeckoe pemenue O1Y.

Howmep
TEMbI
JACUUATUINHBI

TeMmaTnka NpakTUYECKUX 3aHATUN

TpynoeMKoCTh
(dacnhl)

10

[IpakTuueckoe 3anstue 14. Merox Monte-
Kapmno.

2

10

[IpakTnueckoe 3aHATHE 15. YcnoBHas
BEPOATHOCTh. POpMYyIia MOTHON BEPOSITHOCTH.

®opmyna baiteca.

10

[IpakTnueckoe 3ansitue 16. buHOMHanmbHOE
pacnpenenenue. Hauepositaeiiee

COOBITHH.

YHUCJIO0
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11 [Ipaktnueckoe 3anstue 17. Hecmemennas
BBIOOpOYHAsT ~ JUCOEpCHS W CTaHJIApPTHOE )
OTKJIOHECHHE.

MeTo1 HAaMMEHBIITUX KBaIPaTOB.

12 [IpakTtnueckoe 3anaTue 18. M3ydenuwe 3akoHa 05
pacnpenenenus [Iyaccona B Mathcad. ’

12 [Ipaktuueckoe  3amstue  19. IlpocTteitmmii 05
[TyaccoHOBCKHit mporiecc. ’

12 [Ipaktuyeckoe 3aHATHE 20. N3yuenne 1
HOPMAaJIBHOTO 3aKOHa pactpeneneHust B Mathcad.

13 [Ipaktnueckoe  3anstue2l. LlenTpanbHas 1
npeaenbHas Teopema.

13 [IpakTndyeckoe  3aHarme  22. 1

MHoroMepHbIe pacrpeaeeHus .

14 [IpakTrueckoe 3anarue 23. Kputepuii cormnacus 5
IInpcona.

15 [IpakTuueckoe 3anatue 24. OpHOdaKTOpHBIN 5
JTUCTIEPCUOHHBIN aHaIIN3.

16 [IpakTuueckoe 3auatue25. OocnyxuBanue BC Ha
BIIIl B pa3muyHbIX pexXuUMax: B PEKHAME 1
«OCaJKka», B PEKUME «B3JE€T» U B CMEIIAHHOM
peXKHIME.

16 [IpakTrueckoe 3anaTue26. O6cnyxuBanue BC Ha 1
npeanocaaoynon npsimont u BIIII.

17 [IpakTnueckoe 3anstue2’. ddpdexruBHocTh YB]] 5
Y 3arpy>K€HHOCTh aucneryepa Y B/I.

18 [IpakTuueckoe 3ansaTHe28. JluctaHimu MaHeBpa
BC mpu mnepeceyeHHMM NOMYTHOTO 3aHATOTO 1
SIIIETIOHA JIJIsl CUTYalluu OJTHOBPEMEHHOT0 Habopa
WJINA OJTHOBPEMEHHOTO CHH)KEHHUSI.

18 [IpakTuueckoe 3ausaTue?9. JucTanumm
npoaoibHO-00kOBoro  maneBpa  BC  mpu 1
HepecedeHny BCTPEYHOTO 3aHITOTO JIIEIOHA IS
CUTyalluu 0TBOpoTa nepBeiM BC.

18 [TpakTuueckoe sansaTue30. Jucranus 1

Howmep TpynoeMKoCTh

TEMBbI TemaTnka NpaKTUUECKUX 3aHATUH (4acsr)

JUCLUUIUIAHBI
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npoaoJibHO-00koBoro  maneBpa  BC  mpum
IIEPECEYEHUH BCTPEYHOIO 3aHATOTO dUIEJIOHA IS
cuTyauuu otBopota odoumu BC.

18 [IpakTrueckoe 3anstue33. Jluctanuus 60KOBOro
maneBpa BC mnpm mnepecedeHMH BCTPEYHOTO
3aHATOTO DIIEJIOHA JUISl CUTyallMd OTBOPOTA 1
o6oumu BC, o1HO U3 KOTOPHIX B HA0OpE, a BTOPOE
B CHUKCHUHU.

19 [Ipaktuueckoe  3ansatue3S. BC Ha 5
NepeCceKarolnXCcs Tpaccax.

Hroro 3a7 u 8 cemectphl 48
Hroro o nucrmminue 48

5.5 JlabopaTOpHBI NPAKTUKYM

JlabopaTOpHBIi MPAKTHKYM YYCOHBIM IIJIAHOM HE MPETyCMOTPEH.

5.6 CamocTosiTesqbHas padora
Howmep TpyroeMKocTb

TEMBI Bunbr camoctosiTenbHOM paboThI (dacnl)

JVCIUTUINHBI

1 Nzyuenue teopernueckoro marepuana «O030p 1
COBPEMEHHBIX MaTEMaTHYECKUX
a’poOHABUTAIMOHHBIX 3afady YBJI» (koHcmekT
JISKIIMHN ¥ peKoMeHIyemas turepartypa [16, 36].

2 N3yuenue TEOPETUYECKOTO Marepuana 4
«IIpumenenne Mathcadnns pemenus 3amay
T€0JIe3UH U CIYTHUKOBOW HABUTAIIUN» (KOHCIIEKT
JICKIIMHN ¥ peKoMeHIyeMas tureparypa [16— 36].

3 Nsyuenue TEOPETUYECKOTO Marepuania 5
«BcTpoennsie pynkimn Mathcad u nx kareropumn.
Marematndeckue pynkmun Mathcad» (koHCTIEKT
JEKIUN U peKoMeHyeMas nuteparypa [16-306].

[ToaroroBka K yCTHOMY OIpocCy.
4 N3ydenne TeopeTMYECKOro Marepuala 2

«Matpuunbie u BEKTOPHbBIC BBIYUCIICHUS
BMathcad» (KOHCHEKT JIeKIIHI U peKOMeHyemast
autepatypa [16-36]. [lonroToBka Kk yCTHOMY
OIpocy.
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6 N3yuenne teopernueckoro Marepruana «CUCTEMBI 8
YPAaBHEHUU: 3alIUCh YPABHEHUM, 3a1aHue

Howmep TpynoemkocTb
TEMBI Buael caMocTosTENIbHON paOOTHI (gacer)
TUCLUIUIVHBI

HAYaJIbHOTO MPHUONMKEHUS, TOUCK PEIICHHUS,
IpoBEpKa pelnieHui» (KOHCHEKT JIeKIUA U
pekomenayemas nureparypa [16-36]. [loaroroska
K YCTHOMY OIpOCY.

7 N3yuenue TeopeTHyeckoro marepuana 4
«IIpumenenmne Mathcad  nmnst  pemenus
3a/1a4 JCKTPOTEXHUKI» (KOHCIIEKT
JCKIAH U peKOMEHyeMast JIUTepaTypa
[26]. [ToaroToBka K yCTHOMY OIPOCY.

8 Nzyuenue TEOPETUYECKOTO Martepuaa 7
«CTpyKTYypHOE IporpaMMHUPOBaHUE
BBIUUCITUTENBHBIX  QJITOPUTMOB»  (KOHCHIEKT
JEKIM W peKkoMeHayemas nuteparypa [16-36].
[TonroToBka K BBICTYIUICHUSIM Ha MPAKTUYECKOM
3aHATHH C IOKJIaJaMHU U COOOIIEHUSAMH.

[ToaroroBka K yCTHOMY OIIpOCYy.

9 Nzyuenue TEOPETUYECKOTO MaTepHala 4
«YucneHHbIn MaTeMaTUYECKUI aHaJIn3»
(KOHCIIGKT JICKIIUH U pEKOMEHyeMas JIUTepaTypa
[106-30].

10 N3ydeHne TeopeTHIecKoro MaTepuaia « AKCHOMBI 8

U TEOPEMBl TCOPUHM BEPOSTHOCTEH» (KOHCIICKT
JICKIIMHM ¥ peKOMEHIyeMas tuteparypa [46-76].
[ToaroroBka K yCTHOMY OIIpoCYy.

11 Nzydenne TEOPETUICCKOTO Marepuasa 6
«Hecmemennrle, cocTosTenbHbIC U A (DEKTUBHBIC
OIICHKHU XapaKTePUCTHUK pacnpeIesICHUsD
(KOHCIIEKT JICKIIUK M PEeKOMEHayeMas JIuTeparypa
[406-76]. IloaroroBka K BBICTYIUICHHUSM Ha
IPAKTHYECKOM  3aHATHM C  JOKIagaMd U
COOOIIECHUSIMHU.

[ToarotoBka K yCTHOMY OIpoCy.
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12 Nzyuenue TEOPETUYECKOTO Marepuana 6
«Mcmonp30BaHre HOPMATBLHOTO PACTIPECICHUS U
pacnpenenenuss ~ CTpIOACHTa  JUII  OICHKH
JIOBEPUTEITLHOTO HWHTEpPBaja MAaTeMaTHYECKOTO
OKUTAaHUS reHEePaTLHOM COBOKYITHOCTH»
(KOHCIIGKT JICKIIUHA ¥ PEKOMEHyeMas JInTepaTypa
[4670].IloaroToBKa K  BBICTYIUICHHSIM  Ha
NPAKTHYCCKOM  3aHATHH C  JIOKIagaMd U
coobmeHusMu. [ToaroroBka Kk yCTHOMY OIPOCY.

13 Nzyuenue TEOPETUYECKOTO MaTtepuaa 1
«MHOTOMEpHBIE  pachpeneneHus»  (KOHCIEKT
JICKITUH

Howmep TpynoeMKoCTb
TEMbI Bunbl camoctosiTenbHOM paboThI (dacnl)
JACUUTUIUHBI

U peKkoMeHjayemas  Juteparypa  [40-70].
[MonroroBka k ycTHOMY ormpocy. IlomroroBka k
NPOMEKYTOUHOW  aTTeCTallid [0  UTOTraM
OCBOCHUS JTUCIIUATIINHBI.

14 Nsyuenue TEOPETUUYECKOTO Marepuasa 1
«Kpurepun corjlacus npu MIPOBEPKE
CTaTUCTUYECKUX runore3. Kpurepuil coriacus
[Tupcona» (KOHCHEKT JEKIUMA U peKOMEeHayemas
JauTepaTypa [46-76].IToaroToBKa K
BBICTYIUICHUSIM Ha MPAKTHYECKOM 3aHATHH C
nokinagaMu U cooOmenusimMu. IloaroroBka K
YCTHOMY OIIpOCY.

14 Nzyuenue TEOPETUYECKOTO MaTtepuaa 1
«Kpurepuu coryiacus npu MPOBEPKE
CTaTUCTUYECKUX runore3. Kpurepuin cornacus
Konmoroposay (KOHCTIEKT JICKIIUN u
pekomeHnnyemasi iutepatypa [4676].Ilonroroska
K BBICTYIUICHUSIM Ha TPAKTUYECKOM 3aHSITHU C
JTOKJIagaMu M cooOmeHusiMu. IloaroroBka K
YCTHOMY OITPOCY.

19




15

Nsyuenue TEOPETUUECKOTO Marepuaia
«/luciepcoHHbBIN aHamu3» (KOHCIEKT JIEKIUNA U
pekoMmeHayemas autepatypa [46-76].IloaroroBka
K BBICTYIUICHUSIM Ha NPAKTUYECKOM 3aHSTHUU C
JIokiIamaMu M coobOmeHusmu. IloaroroBka K
YCTHOMY OITPOCY.

16

N3yuenue TEOPETUYECKOTO Marepuala
«3OnemeHnTsl TpackTopuu BC Ha B31ieTe 1 nocaake.
BIIP» (pexomennyemas nurepatypa [la-6a].

16

N3yuenne teopetmyeckoro marepuana «Hopmbr
IpoOJIOBHOTO  Jiie’doHupoBanus it BC
Pa3IMYHBIX KJIACCOB CKOPOCTEH»
(pexoMeHyemas TuTepaTypa

[1a-6a].

16

Nzyuenue Teopermyeckoro marepuana «OleHka
UHTEpBaJia B3jieTa 00jiee CKOPOCTHOTO 32 MEHEee
ckopocTHbIM BCy» (pexomeHnayemas nuteparypa

[1a-6a].

17

N3yuenue teopermyeckoro marepuana «OieHka
3arpy»K€HHOCTH JIUCIIeTYepa TMpH YIPaBICHUU
BO3JYIIHBIM  JIBIDKEHHEM»  (peKOMeHIyemas
nuteparypa [la-6a].

18

N3yuenne TEOPETHUYECKOTO Marepuasa
«/ucrannum maneBpa BC mnpu nepecedeHun
3aHATOTO AUIETOHA

Howmep
TEMbI
JTACUUATUINHBI

Buasl camoctosTensHON paboThI

TpynoeMKoCcTh
(dacnl)

(pexkomenayemas nurepatypa [la-6a).

19

Nsydenue Teoperuueckoro marepuana «BC Ha
nepeceKaromuxcs Tpaccax. Cucrema
MOJIYKpPYTOBOro 3iiefnoHupoBaHusa. IlotpeOHble
JTUCTAHIMU JUTIsE COOJIOJIEHNUST HOPM OOKOBOTO
DIICJIOHUPOBAHMS»  (KOHCHEKT  JIEKUUA U
pekoMeHayemas aurepartypa [la-6a].

Uroro 3a 2 cemectpa

75

HToro no nucuuiuinue

75

5.7 KypcoBble padoThl (IPOEKThbI)
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KypcoBbie paboThI (ITPOEKTHI) YU€OHBIM IUIAHOM HE MTPELYCMOTPEHBI.

6 YueOHO-MeTOAN4YeCcKOe U HHPOPMALIHOHHOE 00ecriedyeHUue TUCHUILIMHBI

a) OcHoBHas UTEeparypa:

1.

Kusbko B.I'. YnpaBjienne q1Bu:keHHeM BO3TYIIHBIX cynoB. Knura 1./
Axanemus I'A. — CII6., 2003.

Kusbko B.I'. YnpaBjienne q1Bu:keHHEeM BO3IYIIHBIX cyaoB. Kuura 2. /
Axkanemus I'A. — CII6., 2003. 3. Ku3bko B.I'. YnpaBieHnue n1BukeHuemM
BO3AymHbIX cyaoB. Knura 3. / Axanemus ['A. — CII6., 2003.

Kuzpko B.I'. YnpaBiienue 1Bu:KeHHeM BO3AYIIHBbIX cy10B. Knura 4. / Akagemus
I'A. — CIIG., 2003.

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

Kuzpko B.I'. Pemienue 3agau Y B/l ¢ npumenennem Mathcad: Yuye6Hoe mocobue.
/ Yuausepcutet ['A. — C.-TIletepoypr, 2009.

0) JononHuTenbHas IuTeparypa:

1.

HesxonoB B.II. Mathcad 2001: cnenuaabHblii cnpaBouynuk. — CII0.: ITutep,
2002.

B.®. OukoB. Mathcad12 ajsi cryaenToB u uH:xkeHepoB. — CII16.: BXBIletepOypr,
2005.

Kupesuos JI.B.Mathcad 14. — CII6.: BXB-Iletepoypr, 2007. 4. Beuruens E.C.
Teopus BeposiTHocTeii— M: Hayka, 1969.

BaiinGepr k., llymekep JIx. Craructuka. / Ilep. ¢ anrn. — M.: CraTtuctuka,
1979.

UYepuosa H.U. Teopus BeposiTHocTel: Yued.mocoone/ HoBocub. roc.yH-T.
Hosocubupck, 2007. 160 c.

Yepuosa H. 1. MaTtemaTuyeckasi CTaTUCTHKA: Y4ued.mocooue / HoBocuo. roc.
yH-T. HoBocubupck, 2007. 148 c.

B) [IporpamMmmuoe obecneuenue u MMTHTepHET-peCypChI:

1.

a bk

N3yuaemas koMmmnbroTepHas cucrema cuMBosibHOM MaTtemaTtuku (KCCM) Mathcad
- yueOHas JTUIEH3NOHHAS BEPCHS.

CaiT npou3BOaUTEINS KOMITBIOTEPHON CUCTEMBI CHMBOJIBHOM MaTeMaTHKH.
VYueOHbIil 1 00pa3oBaTeNbHBIN caliT www.exponenta.ru.

Bcemupnas uatepuer-sanukioneaus Wikipedia(www.wikipedia.org).

Cucrema noucka B cetu UHTepHET www.google.com mim www.yandex.ru.
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7 MarepuaJibHO-TeXHUYECKOe o0ecnevyeHue 1 CIUILTHHbI

HanmenoBanue y4eOHBIX
MPEIMETOB, KypCOB,
IUCIIAILINH (Monyneit),
TIPAKTHKH, WHBIX BH/JIOB
y4eOHOMI NEeSITENTbHOCTH,
MPETYCMOTPEHHBIX  yICOHBIM
TIJIAHOM o0pazoBaTenbHON
MIPOTPaMMBI

HauMmeHnoBanne nomemeHuid g
MIPOBEICHHUS BCEX BHJOB y4eOHOI
NESITeTbHOCTH, TPETyCMOTPEHHOMN
y4eOHBIM IUIAaHOM, B TOM YHCIIE
MOMEIIEHUS 111 CAMOCTOSATEIBHOM
paboThl, C YKa3aHUEM IepeUHs
OCHOBHOTO o0opynoBaHus,
y4eOHO-HAlJBIIHBIX ~ TTOCOOMH |
HCTIONB3YEMOTO  TIPOrPaMMHOTO
obecrieueHus

Anpec (MECTOTIONIOKEHHE)
MOMEIIEHUH  JUISI  TIPOBEACHHUS
BCEX BHUJIOB yUeOHOM
NEeSITeTbHOCTH,
MPEyCMOTPEHHOM y4eOHBIM
maHoM (B cllydyae peaau3aiiu
00pa3oBaTeIbHON TpOrpaMMbl B
ceTeBoi (opMe TOTOJHUTEITHHO
YKa3bIBACTCS HaNMEHOBAHHE
Opra"u3aiuu, ¢ KOTOpoi

3aKJII0YEH J0T0BOD)

Maremaruueckoe o0ecrieueHue
CUCTEM YIpaBJICHUS
BO3JIYIIHBIM JIBYKEHUEM

Aynautopust 1Sl TPOBEACHUS IEKIIUH 1
MPaKTUYECKUX padoT

Ayn.. 804

«Kommnbrorepusiit kimacc No 4y
Kommerotepusie cromnst - 10 mT., cTynbs
- 10 wt., 10 mepcoHambHbIX
KOMITBIOTEPOB, C TOCTYIIOM B CETh
WHTepHeT, yueOHas q0CKa.

Photoshop CS3 (rockonTpakT No
SBR1010080401-00001346-01)
KasperskyAnti-VirusSuite (jumeH3us
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

196210 r. Cankr-IlerepOypr, yi.
ITunotos, nom 38, ut. A

HaumenoBanue ydeOHbIx Hann
KYypCOB, IIPOBEIECHUS BCEX BUJ
JEATENBHOCTH, IPELYCMOTPEHH(

[IPAKTHKH, WHBIX BU/]I
y4eOHOI JeSITEITBHOCTH, TIO]
MPEIYCMOTPEHHBIX  yYCOHBIM )
00pa3oBaTeNbHON OCHOBH
MpOrpamMMbl  y4eOHO-HATJISTHB]
MIPOrPaMMHOTO YKa3bIBae]

{CHOBAHME IIOMEIICHUN JIJIsg Aﬂpec

i Bcex BUJIOB yueOHOMH

DB YIE€OHBIM IUIAHOM, B TOM YHCJIE Jd
MEICHUS [Tl CAMOCTOSTENILHOM TTpe]
a0OTBI, C yKa3aHHEM TEePEYHS TUIaHO
00 o0opyoBaHus1, 00pa30Ba;
X TMocoOuit u ceteBoii hopme |
'Csl HAMMEHOBaHHE 00ECTIeYCHUS

(MecCTOIO0JIOKEHUE) TPEIMETOB,

OB y4eOHOW TOMEIICHHH i1 TPOBEACHUS AUCHUIUIHH (MOJIYNei),

STEJbHOCTH,

[YCMOTPEHHOH  y4eOHBIM

M (B clTydae peanu3aluy IIaHoM

[eJIbHOW IPOTrpaMMBbl B

TOTIOJTHUTEIBHO UCIOJIB3yEeMOTO
OpraHu3alu, ¢ KOTOPO#

3aKJIIOUEH J0TOBOP)

LogiSim (GNU GPL)




8 O0pa3oBaresibHbIC U HH(POPMALMOHHBIE TEXHOJIOTHH

Peanuzanuss KOMIETEHTHOCTHOTO TMOAXOJa MPUBOAUT K (OPMHUPOBAHUIO H
pPa3BUTHIO TMPOGECCHOHABHBIX KOMIIETCHIIMN OO0ydaronuxcsi. ITO TMO3BOJISIET
YUHUTBIBaTh KaK MCXOJHBIA YPOBEHb 3HAHHWU CTYJEHTOB, TaK M CYIIECTBYIOLIHE
METO/IMYECKHE, OpraHU3allMOHHbIE W TEXHUYECKHE BO3MOXHOCTH OOy4YeHUS.
[IpakTuyeckue 3aHATUS TPOBOJATCS B ayAUTOPHONU U MHTEPAKTUBHOU (popme.

PabGota Han y4yeOHBIM MaTepuUanoM CKIIAJbIBAETCS U3 W3YUYEHHS JIEKIIMOHHBIX
KypPCOB, BBINIOJHEHUS CHIEIUAIBHBIX 3a1aHUH (TECTOB, KOHTPOJIBHBIX paboT), peleHus
TEMATUYECKHUX 3aJ1a4, aHaJIM3a U pa30opa MpoOJEMHBIX CUTYALIHH.

Hcnonp30BaHne KOHCYJIBTAMOHHBIX YacOB IO3BOJIIET WHAUBUIAYAIU3UPOBATH
3aHATHS CO CTYJEHTaMH, HPOKOHTPOJIMPOBATH OCBOEHHE Y4eOHOro MaTrepuaa.
VYcneniHoe ocBoeHHE MaTepuaia Kypca MpenoiaraeT OOJbIIYI0 CaMOCTOATENbHYIO
paboTy U CUCTEMATUYECKUI KOHTPOJIb X0 ATOW pabOTO.

9 @oHA OUEHOYHBIX CPEACTB JJsi NPOBeIeHUS TEKYIero KOHTPOJs
yCleBaeMOCTH M TPOMEKYTOYHON aTrecTalluM 1O HMTOraM OCBOEHUs
AUCHUTTHHBI

YpoBeHb U KauyeCcTBO 3HAHWU OOYYAIOUIUXCS OIICHUBAIOTCS IO pe3yJibTaTam
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAllMd M IO UTOraM
OCBOCHMS JUCIUILIMHBI B BUJIC K3aMEHa.

Tekymuii KOHTPOJIb YCIIE€BAEMOCTH BKJIIOYAET YCTHBIE OIPOCHI, IMATHU-IECATH
MUHYTHBIE TE€CThI (TECThI IEMUCTBUS) W 3aJaHUs, BbIJABAEMbIE HA CAMOCTOSTEIbHYIO
paboTy Mo TeMaM JAUCIUILIMHBI (TTOATOTOBKA JOKIAIO0B). Y CTHBIN OIPOC IIPOBOJIUTCS
Ha TMPAKTHYCCKUX 3aHATHAX B TeueHHE He Oojiee 10 MHHYT C IIEIbIO KOHTPOJIS
YCBOEHHSI TEOPETUYECKOTO MaTepHralia, U3J1araéMoro Ha JieKiuu. [lepedenb BOpocoB
OTpeIeNIIeTCS YPOBHEM IMOATOTOBKH YUCOHOM TPYIIIBI, @ TaKKe WHIWBUIYaTbHBIMH
0COOCHHOCTAMHU OOydarommuxcs. JleCAITHMUHYTHBIH TECT MPOBOIUTCSA IO TEMaM B
COOTBETCTBUM C JAHHOM MPOrpaMMON W TIpeaHa3HAUYEH JIsl TPOBEPKHU O0yJarOIIUXCS
Ha TpeIMET OCBOCHHUA MaTepualia Npeabiayiied JeKinuu. KOHTpoJb BBINOJTHEHUS
3aJlaHusl, BBIJABAEMOI'0 Ha CaMOCTOSITEJIbHYIO paboTy, MpeciieayeT coOoW Iielb
CBOCBPEMEHHOTO BBIABICHUSA IUIOXO YCBOCHHOIO Marepuaja JIUCHUIUIAHBI IS
MOCTICYIONIEH KOPPEKTUPOBKU WM OpPraHU3alldd 0053aTebHOM KOHCYJIbTAIUH.
[TIpoBepka BeIJAHHOTO 3aJIaHUSI TIPOU3BOIUTCS HE PEKE YEM OJWH pa3 B ABE HEJCIIH.

[IpomesxyTouHast aTTecTalys MO0 UTOraM OCBOEHHS TUCIMUIUIMHBI TPOBOJIUTCS B
BHUJE 3aueTa C OLEHKOM B 7 cemecTtpe. K MOMEHTy ciaum 3K3amMeHa B 8 ceMecTpe
JOJDKHBI  OBITh YCICIIHO MPOWACHBI MpeabIayliue (GopMbl KOHTPOJSA. IK3aMeH
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MO3BOJISIET OLICHUTh YPOBEHb OCBOCHMS KOMIIETEHIIUM 3a BECh MEPUOJ H3YUYCHUS
JUCLUTUIVHBI.

JIns mpoBeNeHUs TEKYIIErOo KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOUHOU
aTTeCTallMM MO MTOraM OCBOCHHUSI JUCHUIUIMHBI «MartemaTudeckoe oOecIeueHue
aBTOMATHU3UPOBAHHBIX CUCTEM yrpaBiIeHUs BO3/1YIIIHBIM JIBI>KCHUEM
MPEAYyCMOTPEHbl YCTHBIE OTBETBHIM pEIICHUE 3ajad Ha KOMIIBIOTEpE Ha 3a4eTe U
9K3aMEHE M0 OWjieTaM Ha TEOPETUYECKHE M TMPAKTUYECKHUE BOMPOCHI U3 TIEPEUHS.
OCHOBHBIMU JIOKYMEHTaMH, PErIaMEHTUPYIOIIUMHU MOPSI0K OpPTaHU3alMU dK3aMeHa
spisieTcs: «llooxkeHrne O TEKyIIeM KOHTPOJIC YCIEBAEMOCTH U MPOMEXYTOUHOU
atrectanuu ctyqaeHToB CIIOI YT Ay.

9.1 bBaaIbHO-PEeTHHIOBASA OLECHKA TEKYIIero KOHTPOJIA YCIeBAaeMOCTH M
3HAHMH CTY/ICHTOB 10 JUCIHILINHE

He npumensiercs.

9.2 Metoanuyeckue peKOMEHIALUH 10 POBEIeHUIO NPOoLeAYPbI OLICHUBAHM A
3HAHMH, YMEHUH ¥ HABBIKOB M (WJIH) ONBITA AESTEJbHOCTH, XapPaKTePHU3YKOIIHNX
Tanbl GOPpMUPOBAHUSA KOMIIECTCHIIU I

Y CTHBIN OMPOC OIIEHUBAETCS CIICIYIONIUM 00pa3oM:
«3a4TEHOY: 00YJAIOUIUNCS TaeT OTBET HAa TTOCTABICHHBIN BOIIPOC TI0 CYIIECTBY U
MPaBWIHLHO OTBEYAET HA YTOUHSIOIINE BOMPOCHI;

«HE 3a4TEHO»: 00 YJAIOIIUICS OTKA3BIBACTCS OTBEUATh HA MOCTABJICHHBIN
BOIIPOC, TNOO OTBEYAET HA HET0 HEBEPHO M MPU (POPMYITUPOBAHUU JTOTIOJTHUTEIIHHBIX
(BCroMOTaTeNbHBIX) BOIIPOCOB.

Pemenue cuTyanMoHHBIX 3a/1a4 OIICHUBACTCS:

«3aYTEHO»: O0YYAIOUIUICS CaMOCTOSITEIHPHO TMPABWIIBHO peIIaeT 3ajady, JaeT
000CHOBaHHYIO OIICHKY I10 UTOTY PEIICHUS;

«HE 3a4YTEHO»: OOYYAIOIIMIICS OTKa3bIBACTCS OT BBHIMIOJHEHUS 3aJlaydl WU HE
CIIOCOOEH €€ PeluTh CAMOCTOATEIHHO, a TAK)KE C TIOMOIIBIO MPEIo1aBaTENs.

Jloknan:

«3aYTEHO»: TPAMOTHOE U HEMIPOTHBOPEUMBOE M3JI0KEHUE CYTH BOIIPOCA MPHU
MCITOJIb30BAaHUHM COBPEMEHHBIX HCTOYHUKOB. O0yUaromuics crnocoOeH caenaTh
000CHOBaHHBIC BBHIBOJIBI, & TAK)KE YBEPEHHO OTBEYATH HA 3aJaHHBIC B XOJIC
00CyXI€HUs BOIIPOCHI;

«HE 3aUTEHO0Y»: HEYJOBICTBOPUTEIIHPHOE Ka4e€CTBO M3JI0KEHUS MaTepraia u
HECTIOCOOHOCTh  O0ydYalomierocsi cjenarb OOOCHOBAHHBIE BBIBOJBI  HIIH
PEKOMEHIAITNH.

[TucpbmenHas aynutopHast pabora:
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«3a4TEHO»: pab0Ta 3aUUTHIBACTCS B TOM Cydae, €clid 3aJlaHu€ BBIMOJHEHO
MOJIHOCTHIO, B COOTBETCTBUU C MOCTABJICHHBIMU TPEOOBAHUSIMU U CJI€TTAHbI
HEO0OXOIMMBIE BBIBO/IbI;

«HE 3a4TEHO»: paboTa HE 3aUUTHIBACTCS B TOM ClIy4ae, €CJIM O0yJaronuics He
BBITIOJTHWII 33JIaHUS, UIIA PE3YJIbTAT BBITIOJHEHUS 3a/IaHUSI HE COOTBETCTBYET
MOCTaBJICHHBIM TPEOOBAHUSIM, a B 3aJJaHUSAX U (WJIM) OTBETaX UMEIOTCS
CYILIECTBEHHBIE OIHUOKHU.

I[lo wrToram ocBoeHus JUCHMIUIMHBI «MaremaTudeckoe obOecredeHue
ABTOMATU3UPOBAHHBIX CHCTEM YIIPABIICHHUS BO3JYIIHBIM JIBHXKCHHUEM)» MPOBOIUTCS
aTTecTanusa oOydammuxcs B (¢GopMe 5K3aMeHa M MPerojaraetT yCTHBIM OTBET
CTyJICHTa MU pEIICHUE 3aJlad Ha KOMIIbIOTepe MO OujieTaM Ha TEOPETHYECKUE U
PaKTUYECKUE BOMIPOCHI U3 MEPEUHSI.

DK3aMeH SBISETCS 3aKIIOYUTEIBHBIM  OTallOM U3YYEHUS] JTUCIUIUIHMHBI
«MatemaTtuueckoe oOecredyeHHe aBTOMATU3UPOBAHHBIX CHUCTEM  YIpPaBJICHUS
BO3JIYIITHBIM JIBMDKCHUEM)» M MMEET IEJIbI0 MPOBEPUTHh U OIICHUTH YUeOHYIO0 paboTy
CTYJICHTOB, YPOBEHb IMOJIYYEHHBIX UMU 3HAHHM, YMEHUE TIPUMEHSITh UX K PEIICHUIO
MPaKTUYECKUX 3aJ1ad, OBJAJEHHUE MPAKTUYECKUMU HAaBBIKAMU B 00BbeME TPEOOBAHUM
oOpa3oBaTelbHOM TMporpaMMbl Ha TMPOMEKYTOYHOM dTanme  (QopMHUPOBAHUS
xomnerennui: [1K-2, ITK-3.

Bo BpeMsa mOATOTOBKM K DJK3aMEHY CTYAEHThl MOTYT II0JIb30BaThCs
MaTepUAIbHBIM  OOEeCleYeHUEM 5K3aMeHa, I[EePEUYeHb KOTOPOTro YTBEP>KIAETCs
3aBEYIONTUM KadeIphl.

DK3aMeH MPOBOIUTCS B 00beMe MaTepraiia paboueit mporpaMMbl TUCIUILTAHEI,
M3YYEHHOT'0 CTyJIEHTaMu B 71 8 cemecTpe, 1o OuiieTaM B YCTHOM (hopme B CrieliuaabHO
MOJITOTOBJICHHBIX y4eOHBIX KiaccaX. [lepedeHb BOMPOCOB M 3a1a4, BHIHOCUMBIX Ha
9K3aMeH, OOCYXKJAloTCid Ha 3acelaHuu Kadeapbl M yTBEPXKIAIOTCS 3aBEAYIOIIUM
Kadeapel. DK3aMEHAIMOHHBIE OWJIETHI COJEP)KAT OJWH BOIMPOC MO TEOPETHUYECKOM
YaCTU AUCUUIUIMHBI U JBa MPAKTUYECKUX BOIpPOCa
(3apaun).

B xome moarotoBku K 3K3aMeHy HEOOXOIUMO MPOBOAHWTH KOHCYJbTAIIWH,
o0y X TarolIe CTYJACHTOB K aKTUBHON CaMOCTOATENbHOM padoTe. Ha KoHCynmbpTamusix
BBICKA3bIBAIOTCS YETKO c(opMynuMpoBaHHbIE TpeOOBaHUS, KOTOpbIE OYyIyT
NpeabsABIATbCS HAa dk3aMeHe. KoHCynbTanMu  JIOJDKHBI — PellaTb  BOTMPOCHI
MICUXOJIOTUYECKON MOATOTOBKH CTYJIEHTOB K K3aMEHY, CO3/1aBaTh HY>KHbI HACTPOU U
BCEJIATh CTYJICHTAM YBEPEHHOCTh B CBOMX CHJIAX.

Ha moaroroBky k oTBery cTyaeHTy mnpeaoctasisercs a0 60 munyT. Ilo
TOTOBHOCTH K OTBETY WJIM IO BBI30BY PK3aMEHATOpa CTYACHT OTBEYAET HA BOIMPOCHI
OwieTa U MPEabSBIAECT PEUICHHbIE Ha 3K3ameHe 3aaaud. I[locie oTBeTa cTyjeHTa
AK3aMEHATOP UMEET MPaABO 3a7aTh €EMY JOMOJHUTEIbHBIE BOIIPOCHI B 00BEME YUEOHOM
MIPOTPaMMBL.
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B utore npoBeAeHHOro 3a4eTa CTYJICHTY BBICTABIIACTCS OLECHKA. DK3aMEHATOP
HECET JMYHYK OTBETCTBEHHOCTh 34 MPAaBUIBHOCTb BBICTABICHHOU OLIEHKA U
o opMIICHUS HK3aMEHAIIMOHHOM BEJJOMOCTH M 3aU4€THON KHIKKHU.

9.3 Tembl KypcOBbIX padoT (IPOEKTOB) MO TUCHMUILIIMHE
B yue6HOM 1m1aHe pedepaToB U KypCOBBIX pabOT HE MPETyCMOTPEHO.

9.4 TunoBbIe KOHTPOJIbHBIC 3aaAHNUS ISl IPOBEACHUA TEKYIIEro KOHTPOJIA
U NIPOMEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHHUSA THCHHUIIIMHBI

9.4.1 KoHTpO/IbHBIE 321241 VIl IPOBEJACHHUS TEKYIIEro KOHTPOJIS
ycIeBaeMOCTH (3aueTa) B 7 cemecTpe

3agaua 1

[TocTpouTh B IEKapTOBOI MIIOCKOCTH B AuamasoHe [-7..17] X [-12..10] 3aBucumocTs
Y = Y(X) no Toukam:

X -5 -2 -1 0 2 4 6 9 10 15

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

IpUYEeM TOYKH JUHUEH He coequHATh; ocu XOY M0JDKHBI MPOXOAuTh uepes Touky (0,
0); dopma Touku — A ; IIBET TOUYKH — MAJUHOBBIN; TMHUM ceTku 6 mo OX u 5 mo OY;;
3aroyioBok caenath «Y = Y (X)». 3areM 63 pyuyHOTo MojicYeTa BBISCHUTH, CKOJIBKO Ha
rpaduKke TOUYEK, YeMy paBHa MaKCHMaJIbHas OpJMHATA M 4YeMy paBHA CymMMa
IIPOU3BEICHHUH aOCITUCC BCeX JAHHBIX TOUEK Ha WX OPJUHATHI.

3anauva 2
Jlano anrebpanueckoe ypasHeHue x* - 6x3 + 7x2 + 5x - 4 = 0.
1) TlocTpouTth rpaduk GyHKIIMH B JICBOW YaCTH M HAWTH KOPHU YPaBHCHUSI
PUOITHNKEHHO.

2) HaiiTi YMCclIieHHO KOPHH 3TOT0 YPaBHEHHSI C TIOMOIIbIO (QYHKIHH polyroots. 3)
Pemmnts 3Ty *%e 3a/1ady ¢ TOMOIIBIO MHOTOKPATHOTO UCIIOIB30BaHUS (PYHKIIUH
root.

3agaua 3

-5 1
()6
Janbl 2 BexTopa B 3D: \—4 -2/.

HaiiTn BekTOp €AMHHMYHONW HOpMalM K IUIOCKOCTH, HATSHYTOM Ha 3TH BEKTOpA.
Bri6paTh 1100y10 U3 ABYX BO3MOXHBIX MPOTHUBOMOI0KHO HAIPABICHHBIX HOPMaJIEH.
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[TPUMEYAHUNE. KOMIIOHEHTBl BEKTOPHOTO MPOU3BEAECHUS BBIYUCISIIOTCA 11O

dbopmye:
Ci = AiBk — BjAx, e {1, J, k} — nuknmueckas nepecranopka: 1 ->2->3->1->2 ->

3anayva 4 Jlana

CHUCTEMA YPaBHEHUN:
—3x1+ 2x2—x3=12

{x2—x3+2x2=1

—x12—x12+x23 —x23+x34+x4x4==—03

1) Pemnth cucteMy ypaBHEHH ¢ TOMOIIBIO 00PaTHOW MaTPHIIBL.

2) Pemmnth Ty e 3a7a4dy ¢ MOMOIIbI0 GyHKIHH Isolve.

3) Haiitu onpeaenuTesib MaTpyilbl KO3 QUITUCHTOB.

4) Haiitu MaTpuily, TPAaHCIIOHUPOBAHHYIO K MaTPHUIIE KOA(PPHUIIMCHTOB.

5) Haiitu cyMMy KOMIIOHCHTOB PEIICHHS CHCTeMbI: X1 + ... + x4. 6) Haiiti cymmy
9JIEMEHTOB MATPHIIbI KOA(P(UIIUEHTOB.

3apava S
JIBa ognotunubix BC B3nerenu ¢ BIIII ¢ unrepBaiom B 11 (MuH) 1, HaOpaB BBICOTY,
MOJICTEJIM B OJHOM HAINPABJICHUHU C TTOCTOSIHHON Kpercepckon ckopocThio V1 (km/4).
Betep Ha smienoHe ux rosera sSBISETCS BCTPEUHbIM U umeeT ckopocTh Ul (km/u). C
KaKoM MOCTOSTHHOM Kpercepckoit ckopocThio V2 (kM/4) neteno Bctpeunoe BC, ecnu
OHO TOBCTpevano ATU oxHoTurnHblie BC uyepe3 12 (MUH) OAHO TOCJIE APYroro?
Cxopoctu: V1 u V2 — cuntath BO31yIIHBIMU (MCTUHHBIMU ). BeTep Ha s1ienone nosera
BcTpeuHoro BC sBisieTcst momyTHBIM B uMeeT cKopocTh U2 (km/4). CuutaTh, 4TO B
MoMeHT Bpemenu t=0 Bctpeunoe BC Haxoaunocs Ha pacctostnuu L ot nepsoro BC.
1) PemnTh 3aa9y ¢ MOMOIIBIO KITFOYEBOTO CJIoBa solve;
2) Pemmmth 3Ty ke 3a1a4dy ¢ moMoIibio 0oka given — find.
3) Kak u3meHHUTCS pe3ynbTaT, €ClI CTaHeT U3BecTHO, uro Ul = U2?

3agaua 6
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Haiitu B Mathcad, nucnons3ys 3akonsl Kupxroga, Bce TOKU B 2JIIEKTPUUECKON cXeMe
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CHayaJia B 00IeM BHJIE, a MOTOM uMciieHHO, ecii R1 = 0.4 kOwm, :R2 = 40 Om, R3 =
261 xOm, E1 =12 B, E2 =13 B.

1
2

B xaxaoMm ciiydyae npecTaBUTh pe3yabTaT B BUIE BEKTOpA PEIICHUMA ( 3). TouHOCTB
pe3yinbrata — OJHA 3Hayamias uudpa. Pemmth Ty ke 3amady, UCHOJb3YsS METO]
Y3JI0BBIX OTEHLIUAJIOB.

[IpoBepuTh YUCIEHHOE PELICHHUE C OMOIIIbIO OalaHCa MOUTHOCTEH.

3agaua 7
JIBa paznHotunHeix BC ogHoBpemeHnHO B3nerenu ¢ aByx BIIIIL, paccrosiHue mexnmy
KoTopbiMH cocTaBisieT 2000 kM, U mosneTenu HaBcTpeuy Apyr apyry (nepsoe BC Ha
Bropyto BIIII, a BTOpoe Ha MEPBYIO) C MOCTOSIHHBIMU KPEUCEPCKUMU CKOPOCTAMM.
Berep Ha ux s1ienoHax uMeeT OJAMHAKOBBIE BEIMYMHY 36 KM/4 M HampaBlieHUE: OH
aBigercss BcTpeuHbM i Broporo BC. C kakuMu BO3AYIIHBIMU (MCTUHHBIMH)
ckopoctsimu V1 u V2 (km/4) nerenu BC, ecnu

0 oTHomIEHWE MyTEeBBIX CKopocTelt meporo u Broporo BC cocrasmusieT 270 k 210;

O nepBoe BC npueteno Ha 40 MuH ObICTpee BTOPOTO.
Ckonpko BpemeHu 0b110 B Iyt BTopoe BC? B okonuarensHOoM oTBeTe ckopoctu BC
IpeICTaBUTh B popMmate 6e3 JECATUUHON YacTH.
1) Pemuth 3a1a9y ¢ IOMOIIBIO KITFOUEBOTO CJI0Ba solve;
2) Pemmnth 3Ty ke 3aaa4y ¢ mOMOIIbio 0oka given — find.

3amauya 8
Jlano 6uHoMuansHOE pacupeaenerue ¢ n = 200, p = 0.4. Haiitu:
1) Mar. oxxugaHue.
2) ducnepcuio.
3) CraHmapTHOE OTKJIOHEHUE.
4) BeposITHOCTh CEMHUJIECATH TISTH YCIIEXOB.
5) HauBeposiTHEl1IIEE YUCITIO COOBITHIA.
6) BeposaTHOCTH TOTO, UTO YHCIIO YCIIEXOB OYJIET JiexkaTh Ha otpeske [70; 77].
7) I'padmk QyHKIIMU pacripeaencHus.

3agaua 9
I «HayTtunyc» npornia 20 000 ase moa Bogo#. Pasnuunsix nbe (Lieue) cymecTByer
o4yeHb MHOTO. HensBecTHO, Kakoe n3 HUX uMmen B Buay JKroib BepH.
OnHako U3BECTHO, UTO
1 cyxonytHoe nbe (Lter) = 1/25 rpagyca 3eMHOro MepuinaHa;



1 mopckoe sbe (Lmar) = 3 mopckue muiu; 1
anrnuiickoe jbe (Lang) = 3 muu;
1 metpuueckoe sbe (Lmet) = 4000 m.
1) Beipazute kaxI0€ U3 3THX YETHIPEX JIbe B KHIIOMETpPaX.
2) Kakyto 710110 rpajyca 3eMHOTO MEpUAMaHa COCTaBsAeT Lmar?
3) Ckoubko pa3 000rHYI I 3eMHO# 1ap «HayTuirycy, eciin UMeTh B BULY IIOOUYEPEIHO
KaXJI0€ U3 3TUX YEThIpEX Jbe (TOUHOCTh — 3 1udpbI)?

3agauva 10
JIBe CTOPOHBI TPEYTOJIbHUKA PaBHBI 7 M M 4 M, yroJl MeXKy HUMHU paBeH 50°.
1) Pemuth TpeyroyibHUK.
2) Haiitu ero miomams.
3) Haitti paguyc onmucaHHONW BOKPYT 3TOTO TPEYTOJIbHUKA OKPYIKHOCTH. TOYHOCTH
Be3ze — 2 uudpel.

3apava 11
CnyTHUK 3eMJIu ABMXKETCS 0 KpyroBoi opoute Ha BbicoTe 8 000 kM. Macca
3emmu — 5.97x10% kr. Pagnyc 3emnu — 6371 km.
1) Haiitu ckOpoCTh CIyTHHKA B KM/C (2 3Havaiue udpol).
2) Haiitu nepuo BpalieHusl CIIyTHAKA B 94 U MUH.
3) Ha kakoii 1eHTpalbHbIH yros (B rpaj, OKPYIJIUTh JO IEIbIX) MePEeMECTUTCS
CIyTHHUK 3a 3 4?

3apaua 12
K 6arapeiike «Kpona» ¢ DJIC 9 B moacoenunmim 3 mapaielIbHO COSIUHEHHBIX
pe3ucTopa:
30 Om, 40 Om u 50 Om. Hanpspxkenue Ha mofitocax 0aTapeku Oka3aioch paBHO 7.5
B.
1) Haiity TOKM Yepe3 BCe PE3UCTOPHI.
2) HaiiTi BHyTpeHHEe COIPOTUBIICHHUE OaTaperKH.
3) HaiiTit TOK KOPOTKOTO 3aMbIKaHMsI OaTapeuKH.
4) I[IpoBepuTh pacdeThl ¢ MOMOIIBIO OamaHca MomrHocTedH. TodHOCTH Besme — 2

1 dpeI.

9.4.2 KoHTpoOJIbHbIE 321a4YMH BONPOCHI UTOTOBOM arrecTalMu (IK3aMeHA)
10 UTOraM OCBOEHHMSI TUCIHMILIMHBI B 8 cemecTpe

TpedoBanusn K COJIePKAHUIO IK3aMEHAIMOHHBIX OWUJICTOB
DK3aMeHAIMOHHBIEC OMJICTHI BKIIOYAIOT TP TUIIA 3aTaHUK:
1.Pacuernas 3amaya B Mathcad.
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2. 3anaua YBJI B Mathcad u3 cOopaukos [1a-6a]. 3.
TeopeTuueckuii BOIpoc.

IIpuMmepsl pacyeTHbIx 3aga4 B Mathcad

3apava 1
Jano pacnpenenenue Ilyaccona, B KOTOpOM BEPOSITHOCTh JIBYX MPOU3OLICAIINX 32 4
MUH COOBITHI OO0JIbIIIE BEPOSTHOCTH OJHOTO COOBITHS 3a TO e BpeMs B 3 pasa.
Havitu:
1) MMapametp pacnpenenenus [lyaccoHa, HCHIOIB3Ys KIFOYEBOE CIOBO solve.
2) BeposTHOCTH OJTHOT'O COOBITHS 33 TO YK€ BPEMS.
3) BeposTHOCTB IBYX COOBITHIA 3a TO K€ BPEMSI.
4) HauBeposiTHeliIIee YKCI0 COOBITHI 3a TO )K€ BPEMs U BEPOSTHOCThH 3TOr0 YHCJIa
COOBITHH.
5) BeposTHOCTB TOTO, YTO 3a TO K€ BPeMsI IPOM30iIeT Oojiee CeMU COOBITHI.

! Hu S_l.

6) IHTEeHCHBHOCTH TAHHOTO MPOCTEHIIIET0 MyaCCOHOBCKOTO MOTOKA B Min”
7) I'paduk BeposTHOCTH (3aKOHA pacupeesieHns) Al yrciaa coobithit oT 0 1o 10.

8) I'padpuk PpyHKIIMM pacnipeneneHus s Yuciia coosITrii ot -1 g0 11.

3anauva 2
Jlan HaOOp M3MEpEeHUM IEJIOYMCICHHON CIy4YalHOW BEIWYUHBI 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). Haiitu He3aBucsiue ot 3HaueHus nepemeHHol ORIGIN:
1) HecmemeHHOE BRIOOPOYHOE CpENTHEE L.
2) HecMmerneHHy10 BEIOOPOUYHYIO quctepcHio D.
3) HecmereHHOE BRIOOPOYHOE CTAaHAAPTHOE OTKIIOHCHHE S.
4) MuHUMaJIbHOC ¥ MaKCHMAJIbHOE 3HaUCHUS X.
5) KonmuecTBO pa3inyHbIX 3HAYCHHUH X.
6) KoyimaecTBO HAKOTUIEHHBIX 3HAYCHHIA JTS KOKIOTO U3 PA3TUIHbBIX 3HAYCHUH X.
7) HeHOpMHUPOBAaHHYO TUCTOTPAMMY JIIs X.
8) HopmupoBaHHYI0 (CymMMa IIOMIaIeH IPSIMOYTOJEHUKOB = 1) rucTorpamMmy Juist X
u (Ha TOM e rpaduKe) U KPUBYIO IUIOTHOCTH BEPOATHOCTH HOPMAJILHOIO
pacnpenenenus N(U, s).

3agaua 3
JIaHO HOpMAJIBHOE pacIpee/ICHUE CIydanHon Benuuunbl Z ¢ =41, 0 =35;7Z MIN
= u—4o,

31



Z MAX =n+40,71 =p-30,722 =p+ 3c. Haiitu:

1) I'paduk f(Z) mnoTHOCTH BeposiTHOCTH pacnpeaencuus B [Z MIN; Z MAX].

2) I'paduk F(Z) dynkuuu pactipenenenus B [Z MIN; Z MAX].

3) Otnomenust: f(Z1) / f(Z2), f(Z1) / f(n), {Z1+ o) / f(w) u f(Z1+ 20) / f(p).

4) BeposTHOCTB TOTO, UTO Z<Z1.

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

6) Uuciio HCIbITaHUH N U BEPOSATHOCTD YCIIeXa P, HCIONB3Ys 0J10K given... find, ecin
JAHHOE HOPMAJIbHOE pacIpeesieHHe — ATO MPEeAeNbHbIN clyyall OMHOMHUAIBHOTO
pacrnpeneneHus.

3anava 4
B onHOM U3 peXUMOB ToJieTa HEKOTOPOro TyYpOOBHHTOBOIO camolieta 4-ro Kiacca
MaKCHUMAaJIbHOM B3JIETHOM MacChl 3aBUCHMOCTh 4YacOBOTO pacxoja TOIUIMBA OT
TemnepaTypsl Bo3ayxa s smenoHa H = 3000 M u nosetHoit maccbl 6000 kr mpu
noctosiHHoM npubopHoit ckopoctu (IAS) Takosa:

T
Q= QISAJ%’ rae

Q — "acoBoit pacxoj TorMBa (Kr/4) Ha smienoHe H B HecTaHAapTHBIX yenoBusX, QISA
= 360 xr/u — 4acoBOil pacxon TOIUITMBa Ha 3ieioHe H B ycrnoBUAX cTaHIapTHOM
atmocdepsl (ISA),

T = 273,15 + t — bakTueckas abcomrotHas Temmneparypa (K) na amenone H, t

— (hakTryeckas Temreparypa (°C) Ha smenone H,

Tisa = 288,15 + (-6,5)*H/1000 — cranmapthas abcomorHas temmepatypa (K) Ha
smenone H.

a) Cnenats B Mathcad Tabnuiry 3aBucumocts Q oT Temmepatypsl t B nuamna3one [-50
°C; 10 °C] ¢ marom At =2 °C.

0) [Toctpouts B Mathcad rpaduk Q(t).

B) Haiitn B Mathcad mpubnuxenHno, mo rpaduky Q(t), u Touno, u3 ypaBuenus Q(t),
TeMIieparypy t Ha suienone H, mpu koTopoi yacoBo# pacxo/ TOIIMBA nagaeT Ha S5 %
oT ctangapTHoro Qisa. MeTos pemeHus mpoayMaTh CaMOCTOATEIBHO.

3amaua 5
Haiitu B Mathcad Bce kopHU anreOpandeckoro ypaBHEHHS

x*—7x3—16x2+58x+48=0
MeTtonaMmu: a) solve, 6) polyroots, B) root ¢ npenBapUTEIbHBIM MOCTPOECHUEM

(X1)
rpaduka. B kaxx10M cirydae npeicTaBUTh PE3YIbTaT B BUJIE BEKTOPA PEIICHUN \Xn/.
TouHocTh — 2 MG peI HOCIE 3ansATON.
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3agava 6
Haiitu B Mathcad Bce pemienust cucteMsl aredpanyeckux ypaBHEHHM

(y=11xl

meTonamu: a) solve, 0) given — fipd. B kaxxmom ciydae mpencTaBuTh pe3yiabTaT B

BUJIe HAOOpa BEKTOPOB peLICHUMN (y) TouyHocTh — 2 U PHI IOCIIE 3AMSATOM.

3apaua 7
B tponocdepe B ycioBusx cranaaptHoi atmocdepst (ISA) BenencTBue pa3nuaust
IUIOTHOCTEH BO3/yXa Ha pa3HbIX BHICOTAX 3aBUCUMOCTb MEK/y UCTUHHOU
Bo3y1IHOM ckopocThio BC (TAS), ucnpasnennoit npudopHoii ckopoctbio (CAS) u
BBICOTOM H, Ha KOTOPOI1 OHU U3MEPSAIOTCS, TAKOBA!

n
VeroCHY = Vore |22 = 1. (i)‘ _
[.’\5( ) CAS p(H) CAS T(H) , rllen = R|d,|

3neck To = 288,15 K — Temniepatypa 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 — BepTHKaJIbHBIN TpagueHT TemnepaTypbl, u = 0,029

KI/MOJIb — MOJIIpHas Macca Bo3ayxa, g = 9,81 m/c? — yckopeHHe CBOOOIHOTO
najeHus,

R = 8,31 JIx/(monb K) — yHuBepcanbHas ra3oBasi IOCTOSTHHAS.

Cuuraem, uto Vcas =400 kM/4 Ha BceX BbicoTax. [lonpaBkoii k CAS Ha C)KMMaeMOCTh
BO31yXa (pa3nuuHoit Ha pa3Hbix H) npeneOperaem. TAS usmepsiem Toxke B KM/4.

a) Cnenats B Mathcad Tabmuny 3aBucumoctr Vr1as oT H B nuamazone [0; 11000 Mm] ¢
marom AH = 500 m.

0) [Toctpouts B Mathcad rpaduk Vras(H).

B) Haiitu B Mathcad npubmmxenso, mo rpaduky Vrias(H), 1 To4uHO, M3 ypaBHEHHS
Vras(H), Beicoty H1, mpu kotopoit TAS npesbimaer CAS Ha 50 %.

3amaya 8
JIJisi HEKOTOPOTO JIETKOMOTOPHOTO CaMOJIETa C KPbUIOM 0€3 KPYTKH 3aBUCHUMOCTH
aspoanmHamudeckux kodpduinmentoB: Cx m Cy — OT yrya araku Kpbljia o TpH
HEOOJBIITNX €r0 3HAYCHUSIX, €CIM MEXaHW3alus KpbUla yOpaHa, UMEET CIeAyIONun
BU/I;:

€, =0,04+0,06 (—)Z

@y —y

Cy = {cya(a —ay),ecmma, < a < a1| , TIIE

0o = -4° — yroJ aTakv HYJICBOU MOAbEMHON CHJIBI,
a1 = 15° — yron aTaku Ha4yayia cpeiBa MOTOKA, O
= 20° — KpUTHYECKUI yTOJ aTaKH,

_9Cy _ o o
Cya =5, = 008 _ npousBoanas kordduIMenTa o beMHOM CHITBI TI0 ¢ Ha JIMHEHHOM

yuacTke KpuBoit Cy(a).
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a) Cnenats B Mathcad tabnuny 3aBucumoctu Cy ot o u Cy oT a ¢ marom da = 1° B
JMara3oHe yriioB aTtaku [ao; 202 — ai].

0) Caenats B Mathcad Tabnuily 3aBUCUMOCTH a3pOAMHAMUYECKOTO KauecTBa Kpbuia K
OT 0 C TEM K€ 1IarOM B TOM € JHarna3oHe d.

B) [loctpouts B Mathcad Ha ognol nuarpamme rpaduku Cy(a) u Cy(a).

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

n) Iloctpouts B Mathcad Ha oTnenbHoM quarpamme rpaduk K(a).

e) Haiitu B Mathcad npubnuxenno, no rpadpuxy K(a), npubOIMKeHHO, MO TaOIMUIE
K(a), n npuOamxeHHo, Mo NoJsipe, HAUBBITOAHEUIIUN YTOJl ATAKH Olyg.

k) Haittu B Mathcad npubamxenno, no rpaduky K(a), npubauxkeHHo, 1o Tadbauue
K(o), u mpulOmmKkeHHo, MO TMOJsApe, Yrojl aTakd a4 PaBHOTO a’POJIMHAMUYECKOTO
KauecTBa C YIJIOM a3 = 5°.

3agauya 9 Beruuciurse
B Mathcad
J-b x dx
a x2+4x+7 npu a = 2, b=6
a) cHaJajia Kak pa3HoCTh IEPBOOOpa3HbIX (HEOMPEAEICHHBIX HHTETPAIOB) MPU X = b
HX=a4a,
0) MOTOM Kak ONpeAeICHHBIM HHTETPall,
B) IIOTOM C TIOMOIIIBbIO TTporpaMMupoBanus B Mathcad MeTogom Tpaneruid,

peanu3oBaB ¢yukuuto TrapezMethod(y, a, b), rae y(X) — dyukuus. Illar yctaHOBHTE
B 0.00001 ot b - a.

3apaua 10
Manpuuk KataeTcsa Ha Kapycenu paaunyca R = 5 u. Kapycens gemaer moiaHsiii 060poT
3a
T = 10 c. Ha pacctostnuu L = 100 M OT eHTpa Kapycenau CUIUT cobaka MaJlburKa.
Korna B ouepennoii pa3 (¢f = () ¢) HUEHTp Kapycelid, MaJIbUUK U cOOaKa OKa3bIBalOTCS
Ha OJTHOHM TIPSIMOM, cobaka OpocaeTcsi K MAbYUKY U O€XKHUT C TIOCTOSTHHON CKOPOCTHIO
V = 20 km/u x nenTpy kapycemn. Korga cobaka mocTuraer kapyceiu, OHa He
3alpbITUBAET HA HEe, a OcTaHaBiIuBaeTcs. [locTpouTh B MOJSPHBIX KOOPJUHATAX B
Mathcad TpaekTopuro coOaku OTHOCHTEIIBHO CUCTEMBI OTCYETA, CBSI3aHHOM C
BpalIaIoIIIeiicsl Kapycenblo, C Ha4aJIoM B ee IieHTpe. HanmpaBneHnue BpaiieHus
Kapycenu HecymecTBeHHO. HaGmrogaTs cobaky kaxasie 0.1 ¢ 10 MOMEHTa BpeMeHH
tFin = 24 c. Ha nonsipHoM rpaduke HapucoBaTh JIUHUHM CETKH, CETKa
NPSIMOYTOJIbHAS, TTOJIIPHBINA pagauyc-Bektop I(t) B quamasone [0; L]. Yemy paBusbI (5
c),r(10 c),r(19 c)?
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9.5 Onucanue mokasartejieili ¥ KpUTepHeB OLUECHHMBAHUS KOMIICTCHLMH HA
Pa3JIMYHBIX ITanax uX (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OLCeHUBAHUS

Kpurepnii u

NOKa3aTenn
OLICHUBaHUS DTamnsl
(MHAMKATOPBI (opmupoBaHus
JIOCTHKCHUS )
KOMIIETEHLIUI

Ilokazarennb

Cnocoben ucnonv306ams OCHOBHbIE 3AKOHbI MAMEMAMUYECKUX U
ecmecmeeHHOHAYYHBIX OUCYUNIUH (MOOYaell) 8 NPopecCUOHAIbHOU 0esimelbHOCU, 8
MOM YUCie ¢ UCNONb308AHUEM CIMAHOAPMHBIX npocpammubix cpedcme (OITK-6):
Wllbnks U UWlGnke

Cnocoben  pazpabamvieamv — aneopummvl U HPOSpAMMbL Ol peuleHus
npogeccuonanvhvix 3aoay (I1K-4):

l/I'Illl'llﬂ ’H'ﬂlglﬁ4 u Hﬂ%l(’}.

— MEPEYUCISAET IPUMEPHI

3namo:

1 5Tam UH(OPMAIIMOHHBIX HICTOYHUKOB,
— KaK IpUMCHATE dopmupoBanust | TOCBAIICHHBIX TEMATHKE JUCLHUILIAHBI
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX — KOPPEKTHO (OPMYIIHPYET CTPOKY
JHCIIHIIINH B 2 sran MOKCKa TUTSE BBITIOJTHEHUS

dbopmupoBanus | HHGOPMAITMOHHOTO 3aIpoca

Kpurepuii u

NOKa3aTeaun
OIlIEHUBaHUA Ortanel
[Tokazarenp
(MHIMKATOPBI GopmupoBanus
JOCTHKEHUS )
KOMIIETEHIIUN
npodeccruoHanbHOMI 2 3Tan — KOPPEKTHO COOTHOCHUT
NEeSATETbHOCTH. (GopMupoBaHus | CYLIECTBYIOILYIO IPoOIEMy
COOTBETCTBYIOILIEH MTPEIMETHON

o0iacTu;

— (OopMHUPYET CTPATETHIO TI0 TIOUCKY
HH()OpMAIHIO U PEIICHUTO
JNEUCTBYIOINIECH MPOOIEMBI;

— HaxoJUT UHPOPMAIHIO,
OTHOCSIIIEHCS K TEMAaTHUKE MPOOTIEMBI
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Ymemn:

- IPUMCHSTD METOABl | Q)Op%\mpOBaH 1-\4eTB(?zI[1:)(1;HHHeT 0v630P CYHICCTBYIOIINX
MaTEMaTHYECKOTO pEICHAN
aHaM3a, TCOPUHU i
BEPOATHOCTEH 1 2 oran - BEIOUpAET HauoOoJiee
MaTeMaTU4YeCKOM dbopMupoBaHUs MEPCIIEKTUBHBIN CIIOCOOBI
CTaTHCTHKH TIPH peILCHHS;
pCIICHAH - 00J1a7aeT HABBIKAMU OIICHKH
PO ecCHOHALHBIX (kpuTepusiMu) U OOOCHOBaHUSA
Said. BBIOPAHHOTO PEIICHUS
2 3TaIn — pa3duBaeT paboTy aaropuT™Ma Ha
(dbopMHUpOBaHUS | OTIEIBHBIC ITAIBI C BO3MOYKHOCTBIO
OILICHKH TIPOU3BOIUTEILHOCTH
OT/IENbHBIX OJIOKOB;
— COOTHOCHT peajbHbIe U3MEPCHHBIC
BpPCMEHHBIC (TpOCTpaHCTBCHHBIC)
OILICHKH TEOPETHYCCKUM
ACUMIITOTUYECKUM XapaKTEePUCTUKAM
Braoemy: - 1 aTan — @dopmynupyer BXOAHBIE U
METOJaMH dbopMupoBaHUsl | BBIXOJHBIC MTAPAMETPHI BEPOSATHOCTHOTO
MOJICITUPOBAHUS U WJIM CTATUCTUYECKOTO TIPOIIECCOB;
aHanusa — Ormpenenser Kiacc pernaeMon
BEPOSTHOCTHBIX U 3aJ1a4uM.
CTaTUCTHICCKIX 2 sTan — CocTaBJIF€eT pElIeHUE 3a/1a4H,
TIpoLeCcCcoB HpH GopMupoBaHus | MCTONB3Ys dPPEKTUBHBIE
PCHICHA 349 B BEPOATHOCTHBIE U CTATUCTHIECKHE
npodeccrnonanbHok aNTOPUTMBI M METOJIBI
Kpurepuii u
ITOKa3aTelIn
OLICHUBAHUS DTansl
(MHIHKATOPEL (OpMUpOBAHTA [Tokazarenp
JIOCTHKECHUS )
KOMITETCHIIUM
AICATCILHOCTH. 2 oTan - OnpenenseT anropuTMUIECKOE
dbopmupoBaHus

PCUICHUC BBIYHCIUTEIILHOM HpO6HeMBI; -
Ha3siBaeT acMMITOTHYECKHUE OLICHKHU
IMOJYUYCHHOI'O PCIICHMA.
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Cnocoben

ocyuiecmeiinto

IKcniyamayuro

npocpammroco obecneyenust

A6MOMAMU3UPOBAHHBIX CUCTEM YNpAasieHus: 8030yuHbIM dsudcenuem (I1K-1):

Wlnkt , UWz2nk1r UHU/30k1

3namuw: 1 aTan - Ha3bIBAaeT 00JIACTU IPUMEHEHUS U
— COBOKYITHOCTb dopmupoBaHusi | 0a30BbIe XapaKTEPUCTUKU
AHAIUTUYECKUX U saneMeHTapHbix 3a1a4 ACYB/I:
YHUCJICHHBIX METOJIOB, CTAaTHCTHYECKHX, BEPOSITHOCTHBIX,
00eCTeYnBaOIIY IO OJTHOMEPHBIX KHHEMATHYCCKHUX,
yIpaBJICHUC B JIBYMEPHBIX KHHEMATUYCCKHUX,
ACYB/I. KOMIUIEKCHBIX.
2 sTan - o0jaaeT 3HAHUSAMH O paboTe |
dbopmupoBanust | xapakrepuctukax 3agad ACYB/I:
CTATHCTHYECKHUX, BEPOSTHOCTHBIX,
OJTHOMEPHBIX  KMHEMATUYECKUX,
JIBYMEPHBIX KHHEMaTHYCCKHX,
KOMILJICKCHBIX.
2 oran - Ha3bIBa€T  XapaKTEPUCTUKU
(bopMHPOBaRHS | yenonpsyvemoro  pacmpenenenms; -
dbopmynupyeT 00OCHOBaHHUE pEIICHUS
MOCTABJICHHOM 3aJ1ayHu.
2 oran - IPUBOJUT pelieHue 3aaaun B Mathcad.
dbopmupoBaHus
Ymemu: 1 aTan
—  TIPUMCHATH (bopMHPOBARHS | . yenonpayer sneMeHTapHBIC CBEICHNS
BO3MOHOCTH TaKeTa o pa6ote B Mathcad.
KCCM
Mathcadnpu
peLICHIH 2 oran - UCTIOJIb3YEeT MPOJIBUHYTHIC
PO ECCHOHAIBHBIX dbopmupoBanusi | cBeaeHMs o0 padore B Mathcad.
3a/ady. - UCIIOJIb3YeT MPOTPAMMHUPOBAHHE B
Mathcad.
Kpurepuii n
TIOKa3aTen
OLICHUBAHUS Drtansl
[Tokazarenp
(MHAMKATOPBI GopmupoBanms
JIOCTHKEHUS )
KOMITETEHIIUN
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-COCTaBJISIET PEIICHUE BEIYUCINTETHLHOM

2 oran pOOIeMBI c HCIO0JIb30BaHUEM
(GbOpMHUpPOBAHUS | CTATUCTHYECKUX W  BEPOSTHOCTHBIX
MeToa0B B Mathcad.

Braoemy: — 1 sTan - UCTMIONB3YET MOAXOJIAIIee PEIICHNUE AJIs
criocobamu dbopmupoBanus | ganHou 3amauu ACYB/I.

TIpUHATIIO 2 3Tan - IPUBOAUT POpMaIbHOE

OTBETCTBEHHBIX

(bOpMI/IpOBaHI/ISI J0Ka3aTCJIbCTBO 3TAIIOB HaHHOﬁ

PemevHHH B paMKax MoaensHol 3amaun ACYBJI u
CBOCH 5 COOTHOCHUT PELICHUE C PELICHUEM
npogeccHoHaIbHOM peaabHO BOSHHMKAOIIEH B MPAKTHKE
KOMIIETEHIIUH. ACYBJ] 3anaumu.

2 oTan - UCTIOJIb3yEeT MAaTEMAaTUUECKUE METO/IbI
dbopmupoBaHusi | sl OOCYXKICHUS BO3MOXKHBIX
Moaudukanuii nanaoi 3agaun ACYBJ]]
U €€ HeMOJICJILHOTO PelIeHUS.

[IIkana olleHMBaHMS IPU IPOBEACHUU TPOMEKYTOUHOM aTTECTALINU

«Omauuno» BBICTABISIETCS 00yYaromeMycsi, ToKa3aBIllieMy BCECTOPOHHHUE,
CUCTEMaTU3UPOBaHHBIC, MTYOOKHE 3HAHUS 110 PaCCMaTPUBAEMON KOMIIETEHITH U
yMEHHE YBEPEHHO NMPUMEHSTh UX Ha MPaKTUKE MPU PEIICHUH 3a/1a4, CBOOOTHOE U
paBIWIIbHOE 000CHOBAHWE MPUHATHIX penieHnid. OTBeyas Ha BOIIPOC, MOXKET OBICTPO
1 0€301TMO0YHO MPOWILTIOCTPUPOBATH OTBET COOCTBEHHBIMH IIPHUMEPAMHU.
OO0yyaromuiicss CaMOCTOSITENIBHO TIPABMIIHLHO peliaeT 3a7auy, 1aeT 000CHOBaHHYIO
OLICHKY UTOTaM PEIICHHUS.

«Xopouwio» @pICTaBIIACTCA 00YUAIOMIEMYCSl, €CIIM OH TBEP/IO 3HAET MaTepHal,
IPAMOTHO U MO CYIIECTBY U3JIAaraeT €ro, yMeeT NPUMEHSTh NOJIyYEHHbIE 3HAHUS Ha
MIPaKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH 33J]a4l HEKOTOPbIE HETOYHOCTH,
XOpOIIO BJIAJIEET BCEM COAEPKAHUEM, BUJIUT B3aUMOCBSI3H, HO HE BCET/a JCJIAET 3TO
caMoCTOATEIHHO 0e3 moMoITy npenogaBaTens. OOyJaronuiics pemaer 3aaady
BEPHO, HO MPH MOMOIIH MPENOAaBaTes.

«Yooseremseopumenvro» BbICTaBISETCS 00yYarOMIEMYCsl, ITOKA3aBIIEMY
dbparMeHTapHBIA, pa3pO3HEHHBIN XapaKTep 3HAHUMA, HEJJOCTATOYHO MTPaBUIILHBIC
dbopmynrpoBKH 0a30BBIX TOHATHI, HAPYIICHUS JIOTHYECKON TTOCIIEIOBATEIHHOCTH B
M3JI0KEHUU MPOTPAMMHOIO MaTepuasia, HO IPU 3TOM OH BJIaJIe€T OCHOBHBIMU
pasnenaMu yueOHOM mporpaMMbl B paMKax 3aJIaHHOW KOMIETEHIIUH, HEOOXOIUMBbIMU
JUTSL AabHENIIero 00y4eHust 1 MOKET MPUMEHSTh MOJTyUYCHHbIE 3HAHUS M0 00pa3ily B
CTaHIAPTHOU cuTyaunu. OTBEYAET TOIBKO HA KOHKPETHBIN BOIPOC, COEUHSIET
3HAHUS U3 PA3HBIX Pa3/IeNIOB Kypca TOJbKO MPU HABOASIIUX BOMPOCAX
npenoaaBarensi. CUTyallMoHHas 3a7ja4a pelieHa He MOJHOCTBIO, UM COAEPKATCS
HE3HAYUTENIbHBIC OIMOKHU B pacyeTax.
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«HeyooenemeopumenbHo» BBICTABISETCS 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 UCIO0JIb30BaTh MOJYyUYE€HHbIE 3HaHUS MPU PEILICHUN
TUIIOBBIX IPAKTUYECKUX 3a7a4. He pacKkphIThl TiTyOWHA U MOJHOTA TPU OTBETAX.
3ajaya He pelleHa JJaXe MpU IOMOIIHU IIpenoaaBaTels.

10 Meronnyeckue peKOMeHAANMHM A1 O0Oy4AlOUIUXCH IO OCBOEHHIO
AUCHUTITHHBI

Mertoauka npenojiaBaHust JUCIUILUIMHBI XapaKTePU3yeTCsl COBOKYITHOCTHIO
METOJIOB, IPUEMOB U CPEACTB 00yUEHHUS, 00ECIIEUNBAIONTUX PEATU3AIIUIO
coJiep>KaHus U yueOHO-BOCIIUTATENBHBIX IeJIel TUCHUILIUHBI, KOTOPask MOXKET OBITh
MpEeJCTaBICHA KaK HEKOTOpasi METOJMYECKasi CUCTEMA, BKIIIOUAIOIIAst METOIbI,
IPUEMBI U CpeIcTBa 00ydeHus. Takoi moaxo 1 mo3BoIseT 00Jiee KAYECTBEHHO
MOJIOUTH K BOTIPOCY OCBOEHMUSI TUCITUTIIIMHBI 00YyJatOIIUMHUCS.

OnHy W3 OCHOBHBIX pPOJied B OpraHU3aluu y4eOHOro Impoliecca Mo JaHHOM
JUCLUUIUIMHE WIparoT JIEKUMOHHBIE 3aHATHUS. B Xome 3aHATHIl OCYIIECTBISIETCS
TEOpEeTUYeCKoe OOy4YeHHE CTYACHTOB, MNPUBUTHE UM HEOOXOAUMBIX YMEHUU H
NPAKTUYECKUX HABBIKOB, MPUOOPETAEMBIX MPU U3YUCHUH TUCIUILIAHBI.

VY4eOHble 3aHATHS HAUMHAIOTCS M 3aKaHYMBAIOTCS IO BPEMEHHU B COOTBETCTBHUHU C
YTBEPKAECHHBIM PEKUMOM YHUBEPCUTETA B ayAUTOPUAX COIVIACHO CEMECTPOBBIM
paclucaHusIM TEOPETUYECKUX 3aHATH. Jlomyck B ayauUTOPUIO CTYIEHTOB,
OTMO3/1aBIIMX Ha 15 MHUHYT OT Hayama mapel U Oonee, 3ampemaetcs. Ha 3anatusax,
NPEeIyCMOTPEHHBIX pacnucaHueM, oO0s3aHbl MPUCYTCTBOBATH BCE OOyYaroIlIHe.
OcB00OOXKIEHUE CTYIEHTOB OT 3aHATHI MOKET MPOBOJAUTHCS TOJIBKO MO MUCHhbMEHHBIM
pacnopspDKEeHUsIM — TIpelcTaBuTeneil  nekaHatoMm. [IpemogaBarens 0053aH  JTHYHO
KOHTPOJIMPOBATh HAJTUYKE CTYJICHTOB Ha 3aHITHUSAX.

OCHOBHBIMH BUJIaMH YYE€OHBIX 3aHATUM MO JUCUUIUIMHE SIBISIOTCS JICKIUH,
MpaKTUYECKUe 3aHATHA, KOHCynbTanmu. OObeM U BHABI YYE€OHBIX 3aHATHN
OTIpEeJICIICHBI TIPEICTABICHHOMN paboyeii MporpaMMOil TUCIIUILIAHEI.

Jlexuu SBISIIOTCS OJHUM W3 BOKHEHIITNX BUAOB 00pa30BaTEIbHBIX TEXHOJIOTHI
U COCTaBJISIIOT OCHOBY TE€OPETHUYECKOUN MOJATOTOBKH CTYAEHTOB MO nucuuruinHe. OHu
JOJKHBI JaBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM, KOHLIEHTPUPOBATh
BHUMaHHE CTYJE€HTOB Ha Hauboiee CJIOXHBIX, MPOOJIEMHBIX BOMPOCAX,
CTUMYJIMPOBATh UX AKTHUBHYIO MO3HABATEIBHYIO NIESITEIBHOCTH M CIIOCOOCTBOBATH
GbOpMHUPOBAHUIO TBOPUYECKOTO U MPOPECCHOHATBHOTO MBIILJICHUS.

Kaxnmas nexuust nomkHaA MNPEACTABISTH COOOW YCTHOE H3JI0KEHUE JIEKTOPOM
OCHOBHBIX TEOPETUUYECKHUX MOJO0KEHUHN N3ydyaeMOou JUCHUIIIIUHBI UM OTAEIbHON TEMBbI
KaK JIOTUYECKH 3aKOHYEHHOE II€JI0€ M MMETh KOHKPETHYIO IIEJIEBYIO YCTaHOBKY.
Jlexumu 1OMKHBI HOCUTH, KaK IPaBUiI0, IpoOIeMHbIN XapakTep. OCHOBHBIM METOJI0M
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B JIGKUMU BBICTYNAET YCTHOE U3JOKEHHE JIEKTOpOM Yy4dyeOHOro marepuasna,
CONPOBOXKAAOIIEECS JNIEMOHCTPALUEN  CXEM, MYJbTUMEIUNHBIX
[IpE3EHTAlUM, JUarpaMM.

ITopsiok u3I0)KEeHUs MaTepuaia JEeKIUHA OTPAXKaeTCs B IUIAHE €€ IPOBEIACHHUS.

Oco0oe MecTo B JIEKIIMOHHOM Kypce MO IUCUUIUIMHE 3aHHMAalOT BBOJHAS U
3aKJIFOYUTEIIbHAS JIEKIUU.

BBonHas gnexkuus J0DKHA JaBaTh  OOLIYI0 XapaKTEPUCTUKY H3ydyaeMoOU
JUCIUIUIMHBI, TOJYEPKUBATh HOBHU3HY MpoOJieM, YKa3blBaTh €€ POJb U MECTO B
cucteme (CTPYKTYPHO-JIOTUUECKON CXeMe) U3YUEHHS IPYTUX TUCHUIUINH, PACKPHIBAThH
yueOHbIE U BOCIUTATENbHbIE LIETU U KPATKO 3HAKOMUTH CTYJIEHTOB C COJIEPKaHUEM U
CTPYKTYpOH Kypca, a TaKkKe ¢ opranusaiueil yueoHoit padbotel no Hemy. Ha BBoiHOM
JIEKLIUUA TPOBOJUTCS BXOJHOM KOHTPOJb C IIEJIbI0 YCTAaHOBJICHHS OOIIEro YpOBHS
KOMIIETEHI[MI, OCBOEHHBIX CTYJICHTOM B PAHEE U3YUYEHHBIX TUCIUIUIMHAX.

3aKiIrounTeNbHAs JIEKIUS JOJDKHA JaBaTh HAYYHO-TIPAKTHYECKoe 0000IeHne
M3Y4YCHHOW JMCIMIUIMHBI, MOKA3bIBaTh MEPCIEKTUBBI Pa3BUTHs U3ydaeMoil oOsactu
3HaHUM, HABBIKOB U IPAKTUYECKUX YMEHUM.

[IpakTrueckue 3aHATUA IO JUCUUIUIMHE UMEIOT LIENBIO:

- yrayOJjeHue, pacllMpeHre U KOHKPETH3allMI0 TEOPEeTUYECKUX 3HAHUH,
IIOJIyYCHHBIX HA JIEKLUHMH, 0 YPOBHSA, Ha KOTOPOM BO3MOHO HX IIPAKTHUYECKOE
UCIIOJIb30BaHUE;

-OTpabOTKy HaBBIKOB M YMEHUH B TIOJB30BAHUHM COOTBETCTBYIOLIEM
MaTeMaTUYECKUM U aJITOPUTMUAUYECKUM alliapaToM;

-OTpabOTKy YMEHHUSI PEIICHUS pPEaNbHBIX MPUKIAIHBIX 3a/ady; - MPOBEPKY
TEOPETUYECKUX 3HAHUU.

OcCHOBY MpaKkTHMYECKUX 3aHATHI COCTaBISIET padoTa KaxIoro o0ydaemMoro
(vHIUBHOYyanTbHAs W (WJIM) KOJUICKTMBHAS, MO MPUOOPETCHHIO YMEHUW M HABHIKOB
UCIIOJIb30BAaHUSl 3aKOHOMEPHOCTEH, NPUHLUIIOB, METOA0B, (OpM U CPEICTB,
COCTaBJISIOIIMX COJIEP)KaHUE TUCHUIUIMHBI B MPO(EeCCHOHANBHON NEATEIbHOCTH U B
MOJIFOTOBKE K M3YYEHUIO TUCHUIUIMH, (OPMHUPYIOMIMX KOMIIETEHIIMU BBITYCKHUKA).
IIpakTyeckUM  3aHATHAM  NPEALIECTBYIOT JIEKUMM W LEJICHAIPaBJICHHAs
CaMOCTOSITEIbHAs TOATOTOBKA CTYJIEHTOB, MO3TOMY IPAKTUYECKHE 3aHATHS HYKHO
HAa4YUTaTh C KPATKOro 0030pa LeJIN 3aHATHS, HATOMUHAHUS O €0 CBSI3U C JICKLMSIMU.
Ha npakTrueckoMm 3aHSITHM CTyAE€HTaM BbIAAE€TCA B MEYaTHOM BHE OJOK BONPOCOB
(3amanuii). B Xxome NpPakTUYECKOro 3aHATHSI CTYIAEHTOM pElIaloTCs YKa3aHHbIE
BOIIPOCBI M HAa OYEPEIHOM IPAKTUYECKOM 3aHATHM NPOBOAWUTCA WHAUBUIyaJIbHAsS
3aIllATa PEIICHUH, OPOPMIIEHHBIX OTUYETOM, C IIEJIbI0 YCTAHOBJICHHS X KOPPEKTHOCTH
Y CTEIICHH OBJAJCHWSA TOM WIM MHOW KOMIIETCHIIMHU. B cilyyae HEXBaTKU BpEMEHH,
OTBEJCHHOTO HA MPAKTUYECKOE 3aHATHE, I HAXOXKIACHUS PEIICHUs 3a7ad, CTYIAEHT
00s3aH BBINOJHUTh UX B paMKaxX CaMOCTOSITEIbHON PaOOTHI.
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[To pe3ynbraTam KOHTPOJISI 3HAHUKA U YMEHUM MPEINOAABATENb JIOJDKEH POBECTHU
aHAJIU3 XO0/Ia M WMTOTOB NPAKTUYECKUX 3aHATHM, OTMETUTHh YCHEXU CTYACHTOB B
pelieHny y4yeOHoM 3a/1auu, a TakKe HeIOCTaTKU U OIIMOKHU, pa30o0paTh UX NPUYHUHBI U
JaTh METOJAMYECKHE yKa3aHUs K HUX YCTpaHeHHMIO. TakuM 00pa3oMm, MpaKTUYECKUE
3aHSTHUS SBISIOTCS BaXHOU (popMoil oOydeHUs, B X0Jie KOTOPHIX 3HAHUS CTYJICHTOB
MpEeBpaIaloTCs B npodeccruoHaIbHbIe HEO0OXOIUMBbIE YMEHUS,
HAaBBIKH Y KOMIICTCHIIUU.

Koncynpranmu gBisitorcst oqHOM U3 GPopM PYKOBOJICTBA pabOTON CTYACHTOB U
OKa3aHUs UM TOMOIIM B CAMOCTOSATEIbHOM H3yueHUHW ydeOHoro marepuasia. OHH
NOPOBOASTCS PEryJsIpHO B TpolEecce Bcero mnepuoga oOydeHus (mo mepe
BO3HMKHOBEHUSI TTOTPEOHOCTH) TIO MPEIBAPUTEIILHOM TOTOBOPEHHOCTH CTYIEHTOB C
JEKTOpOM  (MpernojaBaTeieM) B  4Yachl CaMOCTOSATENBHOM pabOTBl W HOCAT
WHJUBUIYaJIbHBIN XapakTep. [Ipy HEOOXOAMMOCTH pazbsCHEHUS OOIIMX BOIPOCOB
HECKOJIbKUM WJIM BCEeM OOYYaronuMcs y4eOHOM TPYMIbl MPOBOMSITCS TPYIMIOBBIC
KOHCYJIbTAIUU.

[IpenonaBarenb MMEET MPABO BBI3BIBATH HA KOHCYJBTAIMIO TE€X CTYJIEHTOB,
KOTOpBIE HE IMOKAa3bIBAIOT IIYOOKUX 3HAHUM U HE TMOJB3YIOTCS KOHCYJIbTAllUAMH IO
CBOEH MHUIMATHBE. B 3THX cilyuasx, mpernoaaBaTelib BhISICHAET, paboTaeT JI CTYIeHT
CUCTEMAaTHYECKHU HaJl yYEOHBIM MaTEpHUaliOM, B KaKOW CTENIEHH YCBAaUBAET €ro, B YeM
BCTpeYaeT HauOOJbIIME TPYIHOCTH. YCTAaHOBHUB (HAKTHUECKOE IOJIOKEHUE [era,
IIperoaaBaTeib 1aeT PEKOMEHJALMU 110 CaAMOCTOSTEIbHOMY W3YYEHHMIO MaTepualia,
PEIICHUIO TPYJIHBIX BOMPOCOB M MPH HEOOXOJUMOCTH HA3HAYAET CPOK MOBTOPHOM
KOHCYJIbTallUU.

DK3aMeH SBISETCS 3aKIIOUUTENbHBIM OLEHOYHBIM CpPEJICTBOM, II0 HMTOraM
KOTOPOTO BBISABISIETCS OOIIMN ypOBEHb OBJAJACHHUS CTYJECHTOM MPEAyCMOTPEHHBIX
KOMIIETEHI[MI 110 TEMAaTUYECKUM BOIIPOCAM BCETO Kypca.
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[TporpamMma coctaBiieHa B cooTBercTBUH ¢ TpeboBanusmMu ®I'OC BO mo
HanpaBJeHHIo ToAroToBKHU 25.03.03 «AspoHaBHUranus.

ITporpamMma paccMOTpeHa M yTBepxkJeHa Ha 3acenanuu kadeapsr Ne8 «Ilpu-
KJIaJJHOM MaTeMaTUKUA U WHHOPMATUKH»

« 5 » gLl 2024 roxa, npotokoi Ne § .
Pazpaboruuk:
K. G.-M. H. : - MockoBkuH JI.JI.

(yuenas cmenenb, yuenoe 36anue, pamunus u uHuyuans paspabomyuxa)

W. o. 3aBeayromiero kadenpoit Ne 8 ITpuxnanHoi MaTeMaTHKX ¥ HHYOPMATUKH

K.T.H. v 3emckoB I0.B.

' (yuenas cmenenb, yueHoe 36anue, pamunus u UHUYUanbl 3aeedyiouje20 Kageopoi)

[Iporpamma coryiacoBaHa:

PyxoBomutens OITOIT

JI.T.H., JOLIEHT , / - Koctun I'.A.
(yuenasi cmenens, yueroe JGGWW u unuyuanst pykogooumens OIIOIT)

[IporpaMma paccMOTpeHa M COIVIaCOBaHAa Ha  3aceflaHAd  Y4eOHO-
METOIMYECKOTro coBeTa YHUBepcHTeTa « 77 » 0% 2024 ropa, mporokon Ne 7 .
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