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1 Ilean ocBOeHMSI TUCIUIIUHBI

easimu ocBoeHUs AMCHUILINHBI «MaTeMmaTuueckoe odecredyeHrne CUCTEM
YB/I» sBustorcs:

» (GopMHpOBaHWE 3HAHWW, YMCHHH, HABBIKOB M KOMIICTCHIIMH IS
yCHEenHOM nmpodeccnoHanbHON AesSTETLHOCTH BBIITYCKHUKA;

» TIOJyYeHHUE TEOPETHUYECKHX CBEICHHHA IJIs PEIICHUS MaTeMaTHYCCKUX
3a/1a4, CBSI3aHHBIX C yIPaBICHUEM BO3AYIIHBIM JiBIkeHUEM (Y BJI);

» TIOJydYeHUEe TMPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX IJII MCIOJB30BaHUS
IIEPCOHAJIBHOTO KOMIIBIOTEPA NIPU PEUICHUM MATEMATUYECKHX 3ajad,
CBsa3aHHBIX ¢ YBJI.

3ajayamMm OCBOCHUS JUCHUILIUHBI SBJISTFOTCS:
— MW3Y4YCHHE IIOCTAHOBKM W  pEIIEHHS  MaTeMaTU4eCKHuX, B T. U.
ad3pOHABUTALMOHHBIX, 3a1a4 Y B/I;
— MW3y4YCHHME pEIIeHHs MaTeMaTh4yeckuxX 3amady YBJl ¢ wucnosb3oBaHUEM
KOMITHIOTEPHOM crucTeMbl CUMBOJIbHOUM MaTeMaTtuku (KCCM);
— H3YyYCHHME PEUICHHUSI MaTeMaTU4YECKuX 3a1a4 Y B/l ¢ ucnosbs3oBaHnueM amrapara
TEOPUU BEPOSITHOCTEN;
— H3YyYCHHUE PEUICHUS MaTeMaTU4YeCKuX 3a1a4 Y B/l ¢ ucnosib3oBaHueM anmnapara
MaTeMaTU4e€CKOM CTATUCTUKHU;
— 03HaKOMJICHHE CTYJCHTOB ¢ Ha3HadeHHeM u Bo3mokHocTssMu KCCM Mathcad;
— m3ydyenue uHTepdeiica u Habopa ¢ynkuumii KCCMMathcad npu pemrenun
MaTeMaTHdeckux 3agad Y B/I.
JuctuminHa oOecreurnBaeT TMOATOTOBKY BBIMMYCKHHKA K PEIICHHIO 3ajad
npodeccroHaIbHON AeATeIbHOCTH IKCIUTYaTallMOHHO -TEXHOJOTHYECKOTO THTIA.

2 MecTto nucuumuinabl B ctpykrype OITIOIT BO

Huctumumnaa b1.0.42«Matematuyeckoe oOecrieueHue CUCTEM YIPaBICHU I
BO3/YIIHBIM JABMKCHHEM) MPEACTABISET COO0M NUCIUILTUHY, OTHOCSIIYIOCS K
Oo6s3arensHoi yactu broka 1 «ductumumast (Mmoxynw)» auctumiua OTTOIT BO no
HarpasieHnto moarotoBku 25.03.03 «AsponaBuranusy (6akamaBpuar), mpoduib
«TexHnueckas 3KCIUTyaTalusi aBTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS
BO3IYILIHBIM JBUKEHHEM.

Hucrtumumaa «MarteMaTtudeckoe 00ecTieueHne CUCTEM YIIPaBICHUS BO3YIITHBIM
NBIKEHHEM» Oa3upyercsi Ha pe3yjbTarax OOYy4YeHHUs, MOJYUYEHHBIX MPU WU3YyUYECHHUH
muciiuinH:  «Bpeictmas  matematukay, «®usmkay, «Habopmatuka», «Teopus
BEPOSITHOCTE W  MareMmaTHdeckas CTaTHUCTHKa», «CTaTUCTHYECKHE METObI
00pabOTKH CUTHAJIOB M TAHHBIXY.

HNucuumnraa «MartemaTuyeckoe 00ecreueHe CUCTEM YIPABICHUS BO3AYIIHBIM
NBIKEHHEM»  SIBIIIETCSl  o0ecreuuBaronmied u@poBU3ALUI0 ISl CIAEAYIOIIUX
mucuuiuiH:  «lIpoexkTupoBaHre  aBTOMATU3UPOBAHHBIX  CHCTEM  YIPABICHHS
BO3YIIHBIM JBIKEHHEMY, «H(pOopMannoHHOEe oOecreueHre CUCTEM YIpaBICHUS
BO3JIYLIHBIM JBUKEHHEM.



JlucuuiuiiHa u3ydaeTcs B 7 U 8 cemecTpax.

3 Komnerenuuu oOydarwuerocs, (popmupyembie B pe3yjbTaTe OCBOCHUS

AUCIHUIIJINHBI

IIponecc oOCBOEHHUS IUCHUIUIMHBI «MareMaTtuyeckoe O0ECIeUeHUe CUCTEM
yIpaBJI€HUsl BO3AYLIHBIM JIBM)KEHHEM» HANpaBiieH Ha (POPMUPOBAHHE CIIECTYIOIINX

KOMIIETEHIIUN

Kon
KoMITeTeHIIM U/
HHIMKATOpa

PCSYJ'IBT&T O6y‘IeHI/I$I§ HauMMCHOBAHHNC KOMIICTCHIIMH,
HHAUKATOPpAa KOMIICTCHIIUHN

OIIK-6

Cnoco0eH MCIoap30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U
€CTEeCTBEHHOHAYYHBIX JUCIUILINH (MOAYJIEH) B
npodeccuoHaIbHOM 1eITeTbHOCTH, B TOM YHUCIIE C
UCITOJIb30BAaHUEM CTaHIAPTHBIX MPOTPAMMHBIX CPEJICTB

Wonks

3HaeT ¥ TOHUMAET OCHOBHBIE 3aKOHBI MATEMATHKHU U
€CTEeCTBEHHBIX HaYK M BaXXHOCTh UX HCIIOJIB30BaHUS B
npodeccuoHaIbHOM 1eITeTbHOCTH

U3 nke

I/ICHOJIB3y€T OCHOBHBIC 3aKOHBI MATCMATUKHU M CCTCCTBCHHBIX
HAayYK, B TOM YHUCJIC IJI PCIICHUA HpO(l)eCCI/IOHaJIBHBIX 3aja4,
MPUMCHACT CTAHAAPTHBIC ITPOT'PAMMHBIC CPCACTBA

I1K-1

Cnocoben OCYIICCTBIIATDH 3KCILTYATAlTUIO IIPOTrPpaMMHOTO
oOecrneueHus ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHHUA
BO3AYIIHBIM IBUKCHHUCM

b

3HaeT cOCTaB U OCHOBHbBIE MTPUHIIUIIBI (DYHKITMOHUPOBAHUS
nporpammHoro ooecnieuennsi AC YB/I u ucnonb3yer nanuyo
uH(OpPMAIIHMIO TIPU PEIICHUU PO ECCHOHATIBHBIX 3a71a4

Wi

[TpumensieT Ha IPAKTUKE BCE UMEIOIINECS 3HAHUS, YMEHUS U
HABBIKU TIPU pelIeHUU TPOo(heCcCHOHATbHBIX 3a/1a4, CBA3aHHBIX C
sKcIUTyaranueit mporpammuoro obecneuenust AC YB]]

Ay

OpueHTHpyeTCS B YCIOBUAX U3MEHEHHS TIPABOBOM 0a3bl U
AKCIUTYyaTallHOHHBIX TPEOOBaHUM, TPEABIBIAEMBIX K
IPOrpaMMHOMY OOECIIEYEHUIO aBTOMATU3UPOBAHHBIX CUCTEM
YOPABJICHUS BO3YLIHBIM JIBUKECHUEM

[1K-4

Crocoben pazpabaThiBaTh AITOPUTMBI U IPOTPAMMBI JIJTS
pemeHus mpohecCHOHATBHBIX 3a71a9

Mllcs

Nnentuduiypyet BXOJHYIO U BBIXOAHYIO HH(POPMAIIHIO, a TAKKe
ompeaesseT MoCIeI0BaTEILHOCTh AEHCTBUM, HEOOXOIUMBIX JIJIS
peIIEHUS TPAKTUYECKOMN 3a]1aun

My

I/ICHOJ'H:BYGT HHCTPYMCHTAJIBHBIC CPCACTBA U MCTOJHUKHU




Kox Pe3ynbTaT 00y4eHuUsi: HAUMEHOBAHUE KOMIIETCHIIUH,
KoMnereHuuu/ WHJMKATOpa KOMIETEHIIUH
WHJIMKaTOpa

pa3pabOTKKU MPOrpaMMHOT0 00ecTeueHus

M4k [IprHuMaeT yyactue B OAJEPIKKE BCEX ITAIIOB JKU3HEHHOIO
[UKJIa TPOrPaMMHOI0 00eCIIeYeHHsI aBTOMATU3UPOBAHHBIX
CHUCTEM YIIPABJICHUS BO3LYIIHBIM JBHKEHUEM

HJ'IaHI/IpyeMBIe PE3YIbTAaThl U3YUCHUA NUCTHUIIIIMHBIL

3HaTh:

» IOCTAaHOBKY OCHOBHBIX 3ajay YIIPaBICHHs BO3AYIIHBIM aBrxkenneM (YB/I);

> OCHOBHBIC 3aKOHBI, TEOPEMbl M TEPMHHBI TEOPUU BEPOATHOCTEH U
MaTeMaTHYECKOW CTAaTHCTHKA B paMKaX HX MPUMEHEHHs K IpoIeccaM B
cucrtemax ¥YB/JI;

» Bo3MoxHoctd naketa KCCM Mathcad;

» KaK IPHMEHATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUIUIAH B
podeCcCHOHAIBHOM eATENLHOCTH,

» KaK IPHMEHATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHUIUIAH B
podeCCHOHATBHOMN AeSITeIbHOCTH.

YMeTh:
» WCIOJb30BaTh MAaTEMAaTHYECKHE MTAKETHI IIPU pelieHnn 3aaad Y B/I;
> WUCIOJIb30BaTh pacnpeneneHus: paBHOMEPHOE, SKCIIOHEHIIMAJILHOE,

ounomuanbsHoe, [lyaccona, I'aycca, xu-kBagpar, CteroneHTa, dumepa — mjs
perieHus npodeCCHOHANBHBIX 3a7aY;

» WCIOJb30BaTh KpUTepHid cornacust ITupcoHa ais MPOBEPKH CTAaTHCTUYSCKHUX
TUIIOTE3 MPU PEIICHUH MPOPECCUOHAIIBHBIX 3a/aY;

» NPUMCHATH anmapaT TEOPUU BEPOSTHOCTCH M MaTEMaTHYECKOW CTATUCTHUKH
IIPH pEIICHUH MPOoGEeCCHOHATBHBIX 3a]1a4 B CUCTEMaX YIIPABJICHHS BO3IYIIHBIM
IBHKEHUEM; HCIIOIB30BaTh IS TOro Bo3MoxHocTy nakera KCCM Mathcad;

» NPUMCHATh METOAbl MAaTEMaTHYCCKOIO aHajM3a, TCOPHUH BEPOSTHOCTCH M
MaTEMaTHYECKOM CTATHCTHKH IPH PEIICHUH MPodheCCHOHATBHBIX 3a/1a4;

» npuMeHsITh Bo3MokHocTH maketa KCCM  Mathcad npu  pemennn
npodeccHoHaIbHBIX 3a/1a4.

Bnaners:

» HaBbIKaMu pemieHust 3amad YBJl ¢ ucmonb3oBaHWEM MaTeMaTHUYECKON
cratuctuku 1 KCCM Mathcad;

» OCHOBHBIMHM HaBBIKaMHU 00paOOTKHM CTAaTUCTUYSCKHUX JIAHHBIX B 3a1a4ax Y B/I;

» aHAIMTUYCCKUMH M YHCICHHBIMHU criocoOamu pemreHus 3amadmaketa KCCM
Mathcad;

» METOJaM{ MOJICIMPOBAHUS W aHAIM3a BEPOATHOCTHBIX W CTATHCTHYECKHX
MIPOIIECCOB MPH PEIICHUH 3aj1ay B MPOGECCUOHATIBHON JIESITEIbHOCTH;




» crmocobamMu  TPUHSATHIO OTBETCTBEHHBIX pEIICHWH B  paMKax CBOCH
npodecCUOHATbHOW KOMIIETEHIINH.
4 O0beM JMCUUILIMHBI M BUbI Y4eOHO padoThI
OOmrast TPYyIOEMKOCTh  JTUCHUILIMHBI ~ COCTABISICTO  3a4ETHBIX  CIMHMII,
216akaieMUYECKUX 4acoB.
Bcero CemecTpbl
HaumeHnoBaHue
4acoB 7 8
OO0umas Tpy10eMKOCTh AUCITUILJINHBI 216 108 108
KonTakTHas padora: 99 56,5 425
nexuuu (JI) 48 28 20
npaktuueckue 3ansatus (I113) 48 28 20
cemunapsl (C) - - -
nabopatopHbie padoThI (JIP) - - -
KypCOBOM TIPOEKT (pabora) - - -
CamocTosiTenbHast padora cryaenta (CPC) 75 43 32
Kontponbabie pabots! (komuecTBo) (KP) 42 8,5 33,5
B TOM YHCJIC KOHTaKTHas padbora
[IpoMeskyTouHas arrecTanus
KOHTaKTHas paboTa 3 0,5 2,5
42 3auer ¢ OK3aMeH
caMoCTosITeNIbHAsE paboTa MO TOJATOTOBKE K OLEHKO 335
3a4eTy, SK3aMeHy 85

5 Conep:kanue TUCHUIINHBI

5.1 CooTHeceHUs TeM AUCHUIIMHBI U GOPMHPYEMBbIX KOMIIETeHII Uil
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Tema 1. Beenenue. X X BK, JI, CPC
Tema 2. OcHOBBI pabOTBI C X X JI, 113, CPC
Mathcad.
Tema 3. MaremMaTudeckue X X X JI, 113, CPC
BeIUKCIIeHua B Mathcad.
Tema 4.MaTpuuHble U BEKTOPHBIE X X X JI, 113 10MT
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BBIYUCJICHUSI.
Tema 5. JIBymepHas " X X JI, 113
TpexMepHas rpaduka. 4
Tema 6. YucaeHHbIC u X X X JI, 113, CPC 10mMT
CUMBOJIbHBIC PElICHUs YPAaBHEHUN
u CUCTEM anredpanyecKux
YpaBHEHHUI. 14
Tema 7. IIpumeHnenue X X X JI, 113, CPC 10mMT
Mathcadmis  pemienust  3amau
ANEKTPOTEXHUKH. 10
Tema 8. IIporpammupoBaHue B X X | X JI, 113, CPC v
Mathcad 15
Tema 9. YucneHHbIN X X X JIL, 113 vy
MaTEMaTUYECKUN aHATN3 8
TemalO. OcHOBEBI TEOPUU X X JI, 113, CPC Y,
BEPOSITHOCTEN ’ 10T
Tema 11. OCHOBBI X X JI, 113, CPC v,
MaTeMaTHUYECKON CTATUCTUKU
10MT,
12 A
Tema 12. OcHOBHEBIE X X JI, 113, CPC Yy,
pacnpeenieHusi, MPUMEHSIEMbIE B
VBJI 10MmT,
9 A
Tema 13. OcHOBBI  Teopuu X X JI, 113
MacCOBOTO OOCITYKHBAHUS 3
Tema 14. IlpenenbHble TeopeMbl X X JI, 113 Y,
TEOPHUU BEPOSTHOCTEN ; LOMT
Tema 15. MHoromMepHbIe X JI, 113, CPC |
pacnpeieneHus 4
Tema 16. Kputepuu cornacus npu X X | X JI, 113, CPC Y,
MIPOBEPKE CTATUCTUYECKUX TUTIOTE3 ; 10uT,
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Tema 17. lucriepCMOHHBIN aHATU3 4 X X X JI, 113, CPC I1
Tema 18. Pacnipenenenus X X X I13, CPC v,
ciyyaiiHbIx BennmuuH B Mathcad 10MT
2
Temal9. O6cnyxuBanue BC nHa X | X I13, CPC
BIIII B pazinuHbIX pexxumax 3
Tema 20. O6cnyxuBanue BC Ha X X I13, CPC v,
npeanocanoyHon npssmout u BIIII 10MT
2
Tema 21. OO6cnyxuBanue u X X | X 13, CPC
perynupoBanue 1Byx u Tpex BC B
TOYKE TPETHETO Pa3BOPOTA 3
Tema 22. PerynupoBaHue B3JeTa X X | X I13, CPC v,
BC Pa3TUYHBIX KJIaCCOB 10MT
CKOPOCTEH 2
Tema 23. Oddextunocts YB] u X X | X I13, CPC
3arpy>KeHHOCTh aucrneryepa Y B/] 2
Tema 24. Iuctanuuun maneBpa BC X X X I13, CPC v,
Opu  TEPECEYCHUH  3aHSATOTrO
AUIETIOHA 11 1OMT
Tema 25. YB/ Ha X X X JI, 113, CPC
MIEPECEKAINXCS TpAccax 4
Hroro nmo mucruInimHe 171 3a0, D
- CokpallieHus:
JI- nexumsi, Il — mpaktudeckoe 3anstue, CPC — camocrositenbHas paboTe

cTtyaeHTta, ¥ — ycTtHbI onpoc,/| — noknan, 10MT — gecaTuMuHyTHBIN TecT, 320 -
3a4eT C OIICHKOM, D — DK3aMeH.

5.2 TeMbl TMCUMILINHBI X BUABLI 3AHATHH

HaunmenoBanue temsl (pazaena) n1lmlclar! cre | xp Bcero
JTUCITUTUTHHBI 4acoB
Tema 1. Brenenue. 2 1 3




HaumenoBanue temsl (pazaena) 11m e | cpc | kp Bcero
JTUCITUTUTHHBI 4acoB

Tewma 2. OcHoBbI pabotel ¢ Mathcad. 2 | 2 4 8
Tema 3. MaTeMaTH4eCKUE BHIYMCIICHUSB 2 | 2 5 9
Mathcad.
Tema 4.MaTpuuHbIC U BEKTOPHBIE 2 | 2 2 6
BBIYHCIICHUS.
Tewma 5. JIBymMepHas u TpexMepHast 2 | 2 4
rpaduxa.
Tema 6. UnucneHHbIE U CUMBOJIBHBIE 4 | 4 8 16
pEIICHHS YPaBHEHUH U CUCTEM
anredpanyeckux ypaBHEeHUH.
Tema 7. Ilpumenenne Mathcad s 2 | 2 4 8
pEIICHMS 3a71a4 SJICKTPOTCXHUKH.
Tewma 8. IlporpammupoBanne B Mathcad 2 | 6 7 15
Tema 9. UucneHHbI MaTeMaTUYECKUN 2 | 2 4 8
aHaJu3
Tema 10. OCHOBBI TEOPUHU BEPOSITHOCTEN 8 | 6 8 22
HToro 3a 7 cemecTp 28 | 28 43 99
Tema 11. OcHOBBI MaTEMaTHYECKOMN 4 | 2 6 12
CTaTUCTHKHU
Tema 12. OcHOBHBIEC pacpe/IeIeHUs, 4 | 2 6 12
npuMeHsieMble B Y Bl, 1 OCHOBBI Teopun
MacCOBOT'0 00CTy)KUBaHUS
Tema 13. IIpenenbHbie TEOPEMBI TEOPUU 4 | 2 1 7
BEPOSITHOCTE MHOTOMEPHBIE
pacrpeieeHus
Tewma 14. Kpurepuu cornacus npu 4 | 2 2 8
POBEPKE CTATUCTHUECKUX TUIIOTE3
Tewma 15. JlucniepcOHHBIN aHAIIN3. 2 | 2 2 6
Pacripenenenus ciryqailHpIX BEJTUYUH B
Mathcad
Tema 16. O6cnyxuBaHue u 2 3 5
perynupoBanue BC B paznmudaHbIxX
peKIMax
Tema 17. Db dextuBrocts YB/ u 2 2 4
3arpy>KE€HHOCTh aucnerdyepa Y B/]
Tewma 18. ucraniuu manespa BC npu 2 | 4 7 11
MEPECEUCHNUH 3aHSITOTO JIEJI0HA
Tema 19. YB/I Ha nepecekarouuxcs 2 3 7
Tpaccax
HToro 3a 8 cemectp 20 | 20 32 72
Bcero no nucuuninxe 48 | 48 75 171




HaumenoBanue temsl (pazaena) 1lmlclap ! cre | kp Bcero

JTUCITUTUTHHBI 9acoB
[IpoMesxkyTOuHas arTecTanus 45
HToro mo gucuunsnHe 48 | 48 75 | 45| 216

5.3 CoaepxkaHue TUCHMILIMHBI

Paznen 1. Ucnonb3oBanue KCCM Mathcad
Tema 1.BBegenue
O0630p COBpEMEHHBIX MaTEMAaTHMUYECKUX a’pOHABUTAIMOHHBIX 3amad  YBJI.
O0630p TMakeToB TMPOTpaMM HCIOJB3YEMBIX KaK KOMIIBIOTEPHBIE CHCTEMBI
cuMmBosibHOM MaTtemaTuku (KCCM). Bo3moxknoct Mathcad anst pemenus 3amad

VB/IL.

Tema 2.0cHoBbI padotsl ¢ Mathcad
Wnrepdeiic cpenst Mathcad. O6G30p manenei, BKIAJOK U COYETAHUI KIIABHIIL
ApudmeTtrueckue BbipaxeHus. [IpucBauBanue. ApuMETHUYESCKUE BBIYMCICHHUS.
Mathcadkak Hay4HbIiT pasMepHbIit kKanbkyssTop. [lpumenenne Mathcadmist perenus
3a]1a4 T'€0JIC3UU U CITyTHUKOBOW HABHTAI[HH.

Tema 3. MatemaTuueckue Boruucaenuss B Mathcad
CuMBOJIBHBIE BBIYHCICHHST W TpeoOpasoBanus B Mathcad. HWHaekcHbie
nepeMeHHble U QYHKIUN OT HuX. MHIeKcHbIe BhIpakeHHs. BerpoeHHble (QyHKIINU
Mathcad u ux xareropun. Matemaruueckue Gynkiuu Mathcad.

Tema 4. MaTpuuHble 1 BEKTOPHbIE€ BLIYHMCJIECHHSI
Martpunbl 1 BEKTOPBI: MOHSATHE, CO3JaHUE, MHULMAIU3alus. MaTpuuHble U
BEKTOPHBIE MaTEMaTUUYECKUE ONepaluyd M BbIYMCIECHUSA. MHAEKCH BEKTOPOB U
MaTpull: TOHITUE, KOHTPOJb TpaHUll, U3MEHEHue TpaHull. CBs3b BEKTOPOB C
MHJEKCHBIMU NIEpEMEHHBIMU. BekTopuzanus.

Tema S. /IBymepHasi u TpexmepHas rpaguka
I'papuxu 2D wu 3D. [Ilpunmuner mnoctpoenus. Bunbl  rpadukos.
®opmarupoBanue. IIpocmorp u  u3mepeHuss.  JlekapToBbl,  IOJISIPHBIE,
napameTpudeckue rpapuku GyHkiuii 1 mepeMeHHoi.

Tema 6. UncsieHHbIe U CHMBOJIbHbIE PeLlICHUS] YPABHEHUI U CUCTEM
ajireOpan4ecKux ypaBHeHHH
[IpuHuMnBl 4yKcIeHHOTO (MPUOJIMKEHHOI0) pelieHus ypaBHeHui. IlepeueHb
¢bynkiuii  Mathcad s moucka YHCIEHHBIX PEMICHWH TMOJMHOMHAIBHBIX U
MPOU3BOJIBHBIX YPABHEHUN. YPaBHEHUs C | HEHW3BECTHBIM: 3allUCh YpPaBHEHUH,
3a/laHUE HAYaJIbHOTO MPUONMKEHUS, TOUCK PEIIeHUs, MpoBepKa perieHnid. CucTeMbl
YpaBHEHMI: 3aluCh YypaBHEHUM, 3a/laHME HA4yaJbHOTO MPUOJIMKEHHS, TOUCK
pelieHusi, TpoBepKa pemieHul. [loHATHE CUMBOJIBHBIX BBIYMCICHUH. 3aIucCh
CUMBOJIbHBIX BbIpakeHUU. CUMBOJIBHBIE perieHusi. [IpueMbl CUMBOJIBHOTO pELICHUS

9



YpaBHEHHUM M CUCTEM C MOMOIIBIO onepatopHbix ckobok Given u Find—>. CriocoOsl
pEIICHHS CUCTEM JIMHEWHBIX anreOpandecKuX ypaBHEHUH.

Tema 7. Ilpumenenue Mathcad niisi pemenus 3a1a4 3J1eKTPOTEXHUKH.
YucneHHble W CHUMBOJIBHBIE PEHICHHsS] CHCTEM JUHEHHBIX anreOpandecKux
ypaBHeHuil misa metoga Kupxroda. Peanmmzanms meroma y3mOBBIX MOTEHIHMATIOB B
Mathcad. IIpoBepxka perieHus ¢ MOMOIIBIO OajlaHCa MOIITHOCTEH.

Tema 8. IlporpammupoBanne B Mathcad
3ananve QyHKUUNA MONb30BATENs: UMEHA (QYHKIUH, (opMajbHbIE MapaMeTphl,
BbI30B  (YHKIMH, ¢akTuueckue mnapameTpbl, Teno (QyHkuuu. Onepatopsl
BCTPOEHHOT'O A3bIKa IIPOrpaMMHUPOBaHUS Mathcad. CrpykrypHOE
IPOrpaMMHUPOBAHUE BBIYMCIUTEIBHBIX aJITOPUTMOB.

Tema 9. UnucieHHBIH MaTeMAaTHYeCKUI AHAJIH3
[Ipenensr. HuddepenumpoBanue. YucnenHoe 151 AHAIIUTUYECKOE
uHTerpupoBanue. Paznoxenue B psasl.  WHTerpanbHble  mpeoOpa3oBaHUS.
Oo6sbikHOBeHHBIE U depenianbubie ypaBHenus (OY).Hucnennoe pemenue O/Y.
Ananutuueckoe pemenre OJlY ¢ ucnonszoBanuem npeodpazoBanus Jlamiaca.

Pa3znen 2. Teopusi BeposiTHOCTEl M MaTeMaTHYeCKasi CTATUCTHKA B Y B/{
Tema 10. OcHOBBI TeOpUN BePOSITHOCTEM

OcHOBHbBIE TIOHSTUS TEOPUU BepOATHOCTEH. IIpocTpaHCTBO 3JIEMEHTapHBIX
coObITHil. AnredOpa coObITuH, ee akcuombl. CBoicTBa coOBITHI. BepostHOocTHOE
npocTpaHcTBO. AkcuoMaTtka KomMoroposa Teopun BEpOSITHOCTER U CIIEACTBUS U3 HEE.
Knaccuueckoe — ompenenenne  BeposATHOCTH.  CTaTHCTUYECKOE  OINpPEAEIICHUE
BEpOSATHOCTU. ['eomeTpuueckoe omnpeneneHue BeposTHOCTH. Meron Monrte-Kapo.
Teopembl Teopuu BeposTHOCTeH. HezaBUCHMOCTH COOBITHI. YCIIOBHAas BEPOSITHOCTb.
@opmyna monHoMl BepositTHocTh. Popmyna baiteca. CnyualiHple BEJIWYUHBL, UX
pacrnpeesieHusT U XapakTepHCTUKH. PaBHOMepHoe pactipeneneHue. Pacnpenenenue
bepnymnu. HawuBeposiTHeiiiee uuciio coObiTuil. ['eomeTpuueckoe pacnpeesieHue.
bunomuanbHoe pacnpeneneHue. JIUCKpeTHbIE U a0COIIOTHO HEMPEPHIBHBIE CITydailHbIC
BermmunHbL. J{nddepeHnmanbabie 1 HHTErpajgbHble GYHKIMU pacnpeneneHus. KBantumm
Y NIEPLICHTUIIH.

Tema 11. OcHOBBI MATEMATHYECKOIN CTATUCTUKHU

HavaneHpie W ueHTpasibHBIE MOMEHTHI pacnpeneneHud. [IpousBogsmue u
XapaKTepUCTHUECKUE (PYHKIIMA MOMEHTOB. MaTteMaTHuecKoe OXHIaHWe, JUCTICPCHS H
CTaHAApTHOE OTKJIOHeHWe. BriOopka m3 reHepanbHON coBokymHocTH. [locTpoeHue
TUCTOTpAaMMbl ~ pacrpeiienieHusi ciaydaiHol BenuuuHbl. lIpaBuno Crépmxeca.
Breibopounoe cpennee. HecMmeleHHble, cOCTOATENbHbIE U 3(PPEKTUBHBIE OIECHKHU
XapaKTEepUCTHK pactipeneneHus. HecmelienHas BIOOpOYHasi AUCTIEPCHUS M CTAHIAPTHOE
oTkJIOHeHHe. OmMOKU MEPBOro U BTOPOro poja. MeTojpl HaMMEHBIINX KBaJIpaTOB U
MaKCHUMaJILHOTO MPaBIOIOI00MS.
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Tema 12. OcHoBHBIE pacnpeaeeHus, NPpUMeHsieMble B YB/I, 1 0CHOBBI
TEOPHHU MACCOBOI0 00CIyKUBAHUSA

Teopema Ilyaccona. Pacnpenenenune Ilyaccona. HaueposTHeiiee 4ucIio
COOBITHI. DKCIIOHEHUMAIbHOE pactpenenenue. HopmanbHoe pachpenesneHue U ero
MoMmeHTHL. lIpaBuno Tpex curm.y2-pacnpenencenue. t-pacnpenencHue CTbIOACHTA.
Hcrnonp30BaHne HOPMAIBHOIO pacnpefesieHus u pacrpenesieHuss CTerofeHTa s
OLICHKM JIOBEPUTEJIBHOTO HWHTEPBAJIA MATEMAaTHYECKOIO OXHUAAHWUSA TE€HEPAIBHOM
COBOKYITHOCTH.

[ToTtok cobObiTHil. IHTeHCHBHOCTH MOoTOKA. [TyacconoBckuii mporiecc. OnpeaeneHue
OPOCTEMIIEr0  IyaCCOHOBCKOro  mpouecca.  CTamoHApHOCTh,  OPJAWHAPHOCTD,
OTCyTCTBHE mocaeneicTBus. (CBOMCTBA MPOCTEMIIETO0 ITyaCCOHOBCKOIO IPOILECCa.
Pacnipenienenre BEpOATHOCTEN N7l MPOCTEMIIETO MTyaCCOHOBCKOro Ipouecca. CBs3b C
AKCIIOHEHIMAIIBHBIM pacnpeaeneHneM. OTCyTCTBUE aMSITH.

Tema 13. IIpeaesibHbIe TEOPEMbI TEOPUH BEPOSITHOCTEH M1 MHOTOMEPHbIE
pacnpeneaeHust
HepasenctBo YeObimeBa. 3akoH OONbIIMX YHCET— TeopeMmbl YeOblieBa u
bepnymu. LlenTpanbHas mnpenenvHas Teopema— Teopema JlsnmyHoBa. JlokanbHas u
UHTErpaigbHas TeopeMbl MyaBpa — Jlamiaca. MatemaTuueckoe 0>KMIAHUE U JIUCTICPCHUs
CpemHero apuMeTUIECKOro OJMHAKOBO pacTpee/IeHHBIX HE3aBUCUMBbIX BEJIMYHH.

[Tonatue o cucreme cimydaitHeix BenuuuH (CB).3amanue 3akoHa pacmpeesieHus
neymepHoil CB. @ynkuus pacnpenenenus: nsymepaoi CB. ITnoTHOCTE pacnpeneneHus
HenpepblBHON 1BymMepHON CB. He3aBHCHMMOCTH JBYX TUCKPETHBIX WM HETPEPBIBHBIX
CB nByMepHO#l cucteMbl. UMclioBbIE XapakTepucThKu JByMepHoil CB. [lucnepcus
cymMmbl 1ByX 3aBucumbix CB. CpoiictBa koBapuaiuu. CBoicTBa KodduUIIMeHTa
koppemsiin.  CBsi3b  HEKOppenHpoBaHHOCTH U He3aBucuMoct CB.  VYcioBHoe

MareMatuyeckoe oxxkugaanue. Cpsspb qucrniepcuu cymmbl CB ¢ koBapuanusimu 3tux CB.

Tema 14. Kputepuu coriiacusi npu nNpoBepKe CTATUCTHYECKHUX THIOTE3
Ommbku mepBoro u BTOoporo poma. Kpurepuii cormacust [Iupcona. Kpurepwmii
cornacusi Pomanosckoro. Kpurepuii cornacust Konmoroposa. YpoBeHb 3HAUMMOCTH U
JIOBEpHUTEIIbHASL BEPOSTHOCTD. TpH BUAA KPUTHUECKUX 00IaCTEH.

Tema 15.{lucnepcuonnbiii anaaus. PacnpenesieHus cjiydaiiHbIX BeJIUYUH B
Mathcad

OnHOaKTOPHBINA TUCTIEPCUOHHBINA aHamu3. MHOTO()aKTOPHBIN AUCTIEPCHOHHBIN
aHayn3. OJTHOMEPHBIN 1 MHOTOMEPHBIN TUCTIEPCUOHHBIN aHann3. OCHOBHOE TOXKJIECTBO
JUCIIEpCUOHHOrO0 aHanmm3a. Kpurepuii cornacust @umepa. Pacnipenenenune Ouiepa.

N3zyuenue 3axona pacmpenenenus [lyaccona B Mathcad. M3yuenne HopMaibHOTO

3akoHa pacmpeneneHus B Mathcad. Jludbdepennmansapie u uHTErpagbHble QYHKITUHN
atux pacnpeneneHuii B Mathcad. ®ynkuuud a8 TACTOrpaMM U TTOJIMTOHOB
pacnpenenenuss B Mathcad. Iloctpoenue rucTorpaMM W TOJUTOHOB. M3yueHue
KpPUTEPUEB COTJIacHsi MPU MPOBEPKE CTATUCTUUECKUX runote3 B Mathcad.

Pa3nen 3. Pemuenue 3agau YB/{
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Tema 16.00cay:;kuBanue u peryjauposanue BC B pa3iM4HbIX pexxumax

O6cnyxuBanue BC na BIIII B paznuuHbIX pexUMax: B pEXKUME «IIOCAIKa», B
pEXKUME «B3JIET» U B CMEIIAHHOM pEXKHUME. DiIeMeHThl Tpacktopun BC Ha B3nere u
nocanke. BITP.

O6cnyxuBanue BC Ha npenmocagounoit mpsmoit u  BIIII u  Ha
«mpennocanoynass mnpsmass — BIIII». 3aBucuMOCTh NPOMYCKHOM CIMOCOOHOCTH
MIPEAIIOCATOYHON IIPSAMON OT €€ IMHBL. HOpMBI POI0IBHOIO SLIECITIOHUPOBAHUS IS
BC pa3nnuHbIX KJIaCCOB CKOPOCTEN.

O6cnyxuBanue AByx BC B Touke TpeTbero pasBopota. Perynupoanue asyx BC
B TOUKe TpeTbero pazpopora. O0cnyxuanue Tpex BC B Touke TpeThero pa3Bopora.
Perynuposanue tpex BC B Touke TpeThero pa3Bopora.

PerynupoBanue B3nera BC pasnuuHbIX Ki1accoB ckopocteil. Bsner Oonee
CKOpOCTHOTO 3a MeHee ckopocTHeiM BC. OueHka wuHTepBana B3iera 0Ooiee
CKOPOCTHOT0 32 MeHee CKOopocTHhIM BC.

Tema 17.9¢pdexTuBHOCTL YB/I M1 3arpy:keHHocTh nucneryepa Y B/l
Onenka »ddexkruBHoctn YBJI B 30He B3sera u mnocaaku. OleHKa
3arpy’)KeHHOCTH  JIMCTIeTYEpa MPU  YOPABICHUW  BO3AYIIHBIM  JBHKCHHEM.
OnHodakTOPHBIN aHANIN3 3arPY>KEHHOCTH JIUCTIETYEpA.

Tema 18.Iucrtanuun maneBpa BC npu nepecevyeHny 3aHSITOr0 J1IEJI0HA

Jucranuun maneBpa BC npu nepecedeHr BCTPEUHOTO 3aHATOrO SIIETIOHA IS
CUTyalluii: BCTPEYHOTO JBH)KEHHUS B TOPU3OHTAIBHON U BEPTHUKAIBHOW IIOCKOCTSX,
WK OJHOBPEMEHHOI0 Habopa, WM OJHOBPEMEHHOTO CHUKEHUS.

Juctanuun maHeBpa BC npu nepeceyeHny NMOMYTHOrO 3aHSTOTO AIIENOHA IS
CUTYyallul OJTHOBPEMEHHOTO0 Habopa WM OJHOBPEMEHHOIO CHIWXEeHHs. [[uctaHiuu
po10JibHO-00K0BOTrO MaHeBpa BC npu nepeceueHnn BCTPEYHOro 3aHATOTO AIIEI0HA
st cutyaiuu otBopoTa mepBbiM BC. Jluctanmus 6okoBoro maneBpa BC mpu
NEPECEUCHNN TOMYTHOTO 3aHATOro »IienoHa. JluctaHuus mnpoaoasHO-O00KOBOTO
maneBpa BC mnpu mnepecedyeHHH BCTPEYHOIO 3aHATOTO 3IIENOHA I CUTyaluu
orBopora oboumu BC. [lucranmus OokxoBoro maneBpa BC mnpum mnepeceueHuun
BCTPEYHOI'O 3aHATOTO SIIENOHA ISl CUTyaluu oTBopotra oboummu BC, omHo wu3
KOTOpBIX B Habope, a BTOpoe B cHkeHuu. [{uctanius 6okoBoro maneBpa BC mpu
MIEPECEUEHUH TMOMYTHOTO 3aHATOrO 3IIENIOHa JUIsl CUTyaluu oTBopoTa obonmu BC,
HaXOJSIITUMUCS B CHIKEHUU. HOpMBI O0KOBOTO U BEPTUKAIBLHOTO AIICTIOHUPOBAHMS.

Tema 19. YB/I Ha nepecekaromuxcs Tpaccax
BC na nepecekaromuxcs Tpaccax. Crucrema MOJIyKpyroBOro 31IETOHUPOBAHUS.

[ToTpeOHbIe nUCcTaHIIUM TSI COOMIOACHUS HOPM OOKOBOTO SIIEJIOHUPOBAHUS.

5.4 TlpakTHYecKkHe 3aHATHS

Tpyno-
Homep Temsl . Py
TeMaTHka MPaKTHUECKUX 3aHATUH €MKOCTb
JTUCIUTUTHBI
(uachr)
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Homep Ttemsbl
JUCIUTIIAHBI

TeMaTuka NpakTUYECKUX 3aHATUN

Tpyno-
E€MKOCTh
(dacsl)

7 1 8 ceMecTpbl

[Tpaktuueckoe 3anstue 1. Mathcadkak Hay4uHBIi
pa3sMEpHBIN KaJbKYJISTOD.

[TpakTHueckoe 3aHATHE2. [IpumenecHMe
Mathcadmis  pemieHus  3amad = TeOAC3UH W
CIIyTHHKOBO# HaBUTAIIUU.

[IpakTrueckoe 3aHATHE 3. WNnnexcHbie
nepeMeHHble U (QYHKIUM OT HUX. HHAEKCHbIe
BeIpaxkeHusi. Berpoennsle Gpynkumn Mathcad u ux
KaTeropuu.

[IpakTHueckoe 3anstre 4. MaTpuubl U BEKTOPHI:
NOHSITHE, CO3/IaHNe, MHUITMATN3AIIHUS.

[IpakTryeckoe 3aHsTue 5. JlekapTOBbI, MOJISIPHBIE,
napaMeTpUYECKHE rpaduxu byHKIMA 1
IIEPEMEHHOM.

[IpakTnueckoe 3ansathe 6. VYpaBHenus ¢ 1 wu
HECKOJIbKUMU Heu3BecTHhIMU: (yHKimnMathcad
JUISI TIOMCKAa CHUMBOJIBHBIX W YWCJICHHBIX pElICHUMN
MOJIMHOMHUAIBHBIX ¥ IPOU3BOJBHBIX YPaBHEHU.

[IpakTtnueckoe 3andarue 7. IlpuemMbl CHMBOJIBLHOIO
pelieHus] YpaBHEHMH U CHUCTEM C IOMOIIbIO
onepaTopHbIX cko0ok Given u Find—>.

[IpakTnueckoe 3anstue &. CrocoObl pemieHus
CHUCTEM JIMHCWHBIX ajlreOpandyecKux ypaBHCHUH.

[Ipaktuueckoe 3aHatue 9. UucneHHele U
CUMBOJIbHBIC  pEIICHHS  CHCTEM  JIMHEHHBIX
anreOpanueckux  ypaBHEHUH 171 MeToja
Kupxroda.

[Ipaktnueckoe 3anstue 10. Yucnennole u
CUMBOJIbHBIE  PpEIIEHHS  CHCTEM  JIMHEHHBIX
anreOpanvyeckuX ypaBHEHUH JUIs METOAA Y3JIOBBIX
NOTEHINAJIOB.

[IpakTnueckoe 3aHSITHE 11. Omneparopsl
BCTPOEHHOTO s13bIKa MporpamMmmupoBanus Mathcad.

[Ipaktuueckoe  3ansarue 12.  CrpykTypHOE
IPOrPaMMHUPOBAHUE BBIYHCITUTETHHBIX
AJITOPUTMOB.

[IpakTHnueckoe 3aHATUE
13.IuddepennupoBanne. UncieHHoe u
AHAIUTUYECKOE WHTErPUpPOBaHHUE. YHCIEHHOE H
a"Hanutrueckoe pemenue OJY.
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Homep Ttemsbl

Tpyno-

TemaTHka IpaKTUYECKUX 3aHATUI €MKOCTb
U CUUTUIAHBI (qach)

10 ITpakTuueckoe 3ansitue 14. Meron Monre-Kapo. 2

10 [IpakTHueckoe 3aHATHE 15. VYcnoBHas
BEpPOATHOCTb. Dopmysia IOJIHOW  BEPOSTHOCTH. 2
Popmyna barieca.

10 [IpakTnueckoe 3anarue 16. buHommansHOE 9
pacnpezenenre. HauepostHeliiiee 4nucio COOBITHIA.

11 [Ipaktuueckoe 3anstue 17. Hecmemennas
BBIOOPOYHAS AUCTIEPCHS M CTAaHAaPTHOE OTKJIOHEHHUE. 2
MeTo1 HAMMEHBIINX KBAJIPATOB.

12 [IpakTnueckoe 3anaTue 18. M3yuenue 3akoHa 05
pacnpenenenus [lyaccona B Mathcad. ’

12 [Ipaktnueckoe  3anstue 19.  IIpocreinmmin 05
ITyaccoHOBCKui mporiecc. ’

12 [Ipaktnyeckoe 3aHSTHE 20. N3yuenue 1
HOPMAJIBHOTO 3aKOHA pacnpeneneHust B Mathcad.

13 [Ipaktnyeckoe 3ansATHE2 . LlenTpanbpHas 1
npeenbHasi Teopema.

13 [IpakTuueckoe 3anstue 22.  MHOromepHbIe 1
pacripeieieHusl.

14 [IpakTuueckoe 3anstue 23. Kpurepmii coriacus 5
[Tupcona.

15 [IpakTtnueckoe 3ansatue 24. OpHOMAKTOPHBINA 5
JICTIEPCUOHHBIN aHAJIN3.

16 [IpakTuueckoe 3anstue2S. O6cmyxuBanue BC Ha
BIIII B pa3nmuuHbIX peXUMaX: B  PEKUME 1
«IOCaJKa», B PEXHUME «B3JIET» M B CMEUIAHHOM
pEeXUME.

16 [IpakTnueckoe 3ansatue26. O6cnyxuanue BC Ha 1
npeanocanoyHon npsamont u BIIIL.

17 [IpakTtuueckoe 3anstue27. DddexkruBHOCT YB/] 5
Y 3arpy>K€HHOCTh aucneryepa Y B/I.

18 [IpakTuueckoe 3aHATHe28. JluctaHuuu MaHeBpa
BC nmnpu mepeceyeHHH TOMYTHOTO  3aHITOTO 1
IIEJOHA JJIs CUTyallud OJHOBPEMEHHOro Habopa
WJIN OJTHOBPEMEHHOTO CHHIKEHHUSI.

18 [IpakTuueckoe 3ausTHe?29. Jucranumm
POJI0JbHO-00KOBOTO MaHeBpa BC pU 1
NEepeceYeHNH BCTPEUHOTO 3aHATOTO SIIENIOHA s
cuTyanuu oTBOpoTa nepsbsiM BC.

18 ITpakTuueckoe saustue30. Jucranums 1
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Homep Ttemsbl
JUCIUTIIAHBI

TeMaTuka NpakTUYECKUX 3aHATUN

Tpyno-
E€MKOCTh
(dacsl)

IPOJ0JIBHO-00KOBOTO MaHeBpa BC npu
[IEPECEYEHUH BCTPEYHOIO 3aHATOrO SUIEJIOHA IS
cuTyauuu otBopora odoumu BC.

18

[IpakTnueckoe 3ansTueld3. JluctaHiuss OOKOBOTO
maHeBpa BC nmnpu nepecedyeHUHM BCTPEHHOIO
3aHATOrO AUIENOHA ISl CUTyallud OTBOPOTa 000MMU
BC, omno wu3 kotopeix B Habope, a BTOpoe B
CHIDKCHUH.

19

[Ipaktuyeckoe 3aHATHE3S. BC Ha
IEPECEKAIONINXCSl Tpaccax.

Nroro 3a7 u 8 cemecTpsl

48

Hroro no nucuuiuinie

48

5.5 JlabopaTOpHBI NPAKTUKYM
JIaGopaTopHBIi MPAKTUKYM Y4EOHBIM IIJIAHOM HE MPETyCMOTPEH.

5.6 CamocTosiTejibHasi padoTa

Homep Temsbl
JUCIIUIIINHBI

Bunpl camocTosiTenbHON paboThI

Tpyno-
EMKOCTb
(dacwr)

1

N3ydenne teopernueckoro wmarepuana «O0630p
COBPEMEHHBIX MaTeMaTHYECKUX
a’pOHABUTAIIMOHHBIX 3a7ad  YBJ[» (KOHCHEKT
JICKIMIN ¥ peKOMeHIyemas jqurepartypa [16, 36].

1

Nzyuenne TEOPETUICCKOTO Marepuasa
«IIpumenenne  Mathcadmis  pemenus  3amau
re0/Ie3Ud W CITYTHUKOBOW HaBHTaIHMW» (KOHCIEKT
JICKIIMHN ¥ peKoOMeHIyemMas tureparypa [16— 36].

Nzyuenue TEOPETUYECKOTO Martepuaa
«Bctpoennsie pynknun Mathcad u ux karteropum.
Marematndeckue Qynkiuun Mathcad» (koHcmekT
JEKIMH W peKoMeHayemas jauteparypa [106-306].
IToaroroBka K yCTHOMY OnIpocCy.

N3yuenue TEOPETUUYECKOTO Marepuana
«Matpuunbie u BEKTOPHBIE BBIYUCIICHUS
BMathcad» (KOHCHEKT JEeKIMA W pPEeKOMEHIyeMas
muteparypa [16-36]. IloaroroBka K yCTHOMY
OIpocy.

N3yuenne teopetnueckoro marepuana «CucTemMbl
YPaBHEHUN: 3aIUCh YpaBHEHUM, 3aJlaHue
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Homep Ttemsbl
JUCIUTIIAHBI

Bunsl camoctosiTenbHON paboThI

Tpyno-
E€MKOCTh
(dacsl)

HAYaJIbHOTO  MPUOIMKEHHUS, TOWUCK  peIICHUs,
IpOBEpKa  pelIeHui»  (KOHCHEKT JIEKIUH |
pekoMmeHayemas yuteparypa [16-36]. IloaroroBka
K YCTHOMY OIIPOCY.

Nzyuenue TEOPETUYECKOTO Martepuaa
«[Ipumenennie Mathcad ans pemienuss  3amau
ANEKTPOTEXHUKM (KOHCTIEKT JeKUUN u
pekomenayemas suteparypa [20]. IloaroroBka
YCTHOMY OIIPOCY.

Nzyuenue TEOPETUYECKOTO Marepuana
«CTpyKTypHOE pOrpaMMHUPOBAHUE
BBIYMCIIUTEIILHBIX aJTOPUTMOBY (KOHCHEKT JIEKIU
u peKoMeHyeMas auTeparypa [16-30].
[TonroToBKa K BBICTYIUICHUSIM Ha MNPAKTUYECKOM
3aHATAM € JOKJIaJaMh W COOOIIEHHUSIMHU.
[ToaroroBka K yCTHOMY OIIpocCy.

Nzyuenue TEOPETUYECKOTO Martepuaa
«YuclieHHbI MaTeMaTHUeCKuil aHamu3» (KOHCIIEKT
JIEKIMI ¥ peKoMeHIyemMas qureparypa [16-36].

10

N3yuyenue TeopeTnyeckoro Mmarepuaina « AKCHOMBI U
TEOPEMBI TEOPUHU BEPOATHOCTEN» (KOHCTIEKT JICKITUHI
U peKoMeHayeMas auTeparypa [46-70].
IToaroroBka K yCTHOMY OIIpoCy.

11

N3zydenne TEOPETHUECKOTO MaTepuana
«Hecmemennele, cocTosATeabHbIe U 3()PEKTUBHBIC
OLICHKHM XapaKTEPHCTHUK pacrpeeNieHus» (KOHCIEKT
JICKIIMHM ¥ peKOMEeHIyeMas Tuteparypa [46-76].
[lonroToBKa K BBICTYIUICHHSIM Ha MPAKTUYECKOM
3aHATHH C TIOKJIaJaMHi U COOOIICHUSMH.
IToaroroBka K yCTHOMY OIIpoCy.

12

Nsyuenue TEOPETUUECKOTO Marepuana
«/cnonp30BaHUE HOPMAIBHOTO paclpeiesieHuss |
pacrpeneneHus CrproieHTa TUISt OLICHKH
JOBEPUTENIBHOIO  HMHTEpBajia  MaTeMaTHYECKOIo
OKUJAHUSI TEHEPAIbHON COBOKYIMHOCTH» (KOHCIEKT
JEKIIMH W pEeKOMeHayemas JjuTepatypa [40-
76].IToaroroBka K BBICTYILUICHUSIM Ha
NpPaKkTUUYECKOM  3aHATUM C  JIOKJIaJaMu |
cooOmeHusiMu. [loaroToBka K yCTHOMY OIpPOCY.

13

N3yuenne TEOPETUYECKOTO Marepuaia
«MHoroMepHsbie pacnpeaeneHus» (KOHCIEKT JICKIUM
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Homep Temsbl
U CUUTUIAHBI

Bunsl camoctosiTenbHON paboThI

Tpyno-
E€MKOCTh
(dacsl)

u peKoMeHayeMas auTeparypa [46-70].
ITongroroBka x yctHoMy omnpocy. lloaroroBka k
IIPOMEKYTOYHOM aTTeCTallMy IO MUTOraM OCBOEHUS
JVCLHUTUIAHBIL.

14

N3yuenne teopetmueckoro marepuana «Kpurepuum
coracus NpH NPOBEPKE CTATUCTUYECKUX THIIOTES.
Kpurepnii cornacus [Tupcona» (KOHCIIEKT JICKIIUNA U
pekomeHayemas auteparypa [46-76].IloaroroBka k
BBICTYIUICHUSIM HA MPAKTUYECKOM 3aHSITUU C
JoknanaMu M coobmieHusiMu. I[loaroroBka K
YCTHOMY OIPOCY.

14

N3yuenne teopetmueckoro marepuana «Kpurepuu
CorJiacusi TIpU TPOBEPKE CTATUCTUYECKUX THUIIOTE3.
Kpurepnii cormacuss  KonmoropoBa»  (KOHCHEKT
JeKIMK W peKoMeHayemas JuTepatypa [40-
76].IloaroroBka K BBICTYTIJICHUSIM Ha
NPaKkTUYECKOM  3aHATUM C  JOKJIaJaMH H
coobnienusiMu. [loaroroBka K yCTHOMY OIpOCY.

15

Nzyuenue TEOPETUUECKOTO Marepuaia
«JlucnepcUOHHBIN aHaMM3» (KOHCHEKT JEKIUH Hu
pekoMmeHayemas nautepatypa [46-76].IloaroroBka k
BBICTYIUICHUSIM Ha TMPAKTUYECKOM 3aHSITUU C
noKIagaMu M coobmeHusMu. IloaroroBka K
YCTHOMY OITPOCY.

16

N3ydeHne TeopeTHYeCKOro Marepuana «JIEMEHTHI
Tpacktopun BC Ha B3nere u mnocaake. BIIP»
(pexoMenayemas qureparypa [la-6a].

16

N3ydenne Teoperndeckoro wmarepuaia «Hopwmsr
IPOJI0IBHOTO AeaoHupoBanus st BC pa3nuaHbx
KJIACCOB CKOPOCTEH» (peKOMEHayeMas JuTepaTypa
[la-6a].

16

N3ydenue teopeTudyeckoro Marepuana «OreHka
WHTEpBajia B3jeTa 00Jiee CKOPOCTHOIO 3a MEHEe
ckopocTHbiM BC» (pekoMeHmyemas auTepaTypa
[la-6a].

17

N3ydenue teopeTudeckoro marepuana «OreHka
3arpy>KEHHOCTH  JUCIIeTYepa TMPHU  YIPABICHUU
BO3IYIIHBIM JIBHDKCHUEM) (pexoMenayemas
muteparypa [la-6a].

18

N3yuenue TeopeTndeckoro marepuana «Jlucranuumu
MaHeBpa BC npu nepecedeHnu 3aHsATOro 3MIET0HA
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Homep Temsbl . Lpyno-
N — Bunbr camoctosTebHOM pabOTHI E€MKOCTh
(dacsl)
(pexomenayemas nurepatypa [la-6a].
19 N3yuenne Tteopernueckoro marepuana «BC Ha 3
MIEPECEKAIOIINXCS Tpaccax. Cucrema
MOJIYKPYTrOBOTO  JIIeoHUpoBaHus. [loTpeOHbIe
JTUCTAHIIMM I COOJIOJIEHUST HOPM OOKOBOTO
AIICIIOHUPOBAHUS (KOHCTIEKT JCKITAH u
pekomeHayemas nureparypa [la-6a].
Hroro 3a 2 cemectpa 75
HUtoro o nucuuiuinie 75

5.7 KypcoBbie padoThl (IIPOEKTHI)
KypcoBbie paboThl (pOEKThI) YU4EOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

6 YuedHO-MeTOAMYeCKOe U MH(OPMALIUOHHOE O0ecTieueHne TUCIUTIUHBI

a) OcHOBHag JIUTEpaTypAa:

1.

2.

3.

i

Kusbko B.I'. YnpaBjienne q1BH:KeHHEM BO3AYIIHBIX cyaoB. Kuura 1./
Axanemus I'A. — CII6., 2003.

Kusbko B.I'. YnpaBjienne q1BH:KeHHEM BO3AYIIHBIX cya0B. Knura 2. /
Axanemus I'A. — CII6., 2003.

Kuspko B.I'. YnpaBjienne qIBH:KeHHEM BO3AYIIHBIX cyaoB. Kuura 3. /
Axanemus I'A. — CII6., 2003.

Kuspko B.I'. Ynpa/ienne qIBH:KeHHEM BO3AYIIHBIX cyaoB. Kuura 4. /
Axagemus I'A. — CII6., 2003.

Kusesko B.I'. 3agauu YBJI B Mathcad. / Axkagemus I'A. — CII6., 2005.
Kusbko B.I'. Pemenue 3agau YB/I ¢ npumenennem Mathcad: YueOnoe
nocob6ue. / Yausepcuret ['A. — C.-Ilerepoypr, 2009.

0) lonmomHuTENbHAS TUTEPATYpA.

1.

o s w

Hesaxonos B.I1. Mathcad 2001: cnennanbublii cnpaBounnk. — CII0.: ITurep,
2002.

B.®. OukoB. Mathcad12 nas crynentoB u un:kenepon. — CII16.: BXB-
[TeTepOypr, 2005.

Kupbsuos /[.B.Mathcad 14. — CII16.: XB-Iletepoypr, 2007.

Bentuens E.C. Teopusi BepositHocTeii— M: Hayka, 1969.

Baita6epr [Ix., llymekep [Ix. CraTuctuka. / [lep. c anrn. — M.: Cratucruka,
1979.

Uepnosa H.U. Teopusi BeposiTHOCcTel: Yued.mocodome/ HoBocub. roc.yH-T.
Hosocubupck, 2007. 160 c.
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7. Yepnosa H. 1. MaTtemaTudeckasi craTuctTuka: Y4e0.mocoome / HoBocuo. roc.
yH-T. HoBocubupck, 2007. 148 c.

B) [Iporpammuoe obGecnieuenrie u THTEpHET-pECypChL:
1. H3yyaemas KoMIblOTEpHAs cucteMa cuMBOJIbHOM MaTemaTuku (KCCM)
Mathcad - yueOHast muiieH3HOHHAS BEPCHSL.

2. CailT npon3BOIUTENSI KOMIIBIOTEPHON CUCTEMbI CHMBOJIBHON MaTeMaTHKH.

3. YueOHblii 1 00pa3oBaTENbHBIN caliT WWW.exponenta.ru.

4. Bcemupnas unrepHeT-sHmkimoneaus Wikipedia(www.wikipedia.org).

5. Cucrema norcka B cetu MutepHeT Www.google.com maum www.yandex.ru.

7 MaTepuaJbHO-TEXHUYECKOE o0ecriedeHue TUCUUTITNHBI

HaunmenoBanue yueOHbIX | HammeHnoBanne mnomemennii uist | Anpec (MeCTOMOJI0KEHHE)
MPEIMETOB, KypCOB, | IPOBEICHHSI BCEX BUAOB y4eOHOI |IOMEIICHWH JUIsi  MPOBEICHUS
JTUCITUTUTIH (Momyneit), | ACSITEIPHOCTH, TPETYCMOTPEHHOM | BCeX BHJIOB yaeOHOH
MIPAKTUKH, WHBIX BUJIOB | y4eOHBIM TUTAHOM, B TOM YHCJIE | ICATEILHOCTH,
y4eOHOMI NEATEIbHOCTH, | TOMEIIEHUS JJIsI CAMOCTOSTENBHOM | IPEAYCMOTPEHHOM y4eOHBIM
MPEIyCMOTPEHHBIX  y4eOHBIM | pa0OTBhI, C YKa3aHUEM [EpeYHs |IUIaHOM (B Cilydae pealu3aiuu
TUTAHOM 00pa3oBaTebHON | OCHOBHOTO 00opyI0BaHus, | 00pa30BaTENBHON MPOrPaMMBbl B
IPOTrpaMMBbI y4eOHO-HAIJIAIHBIX TOCOOMH U |ceTeBor (hopMe JIOTIOTHUTEIBHO

UCII0JIb3YEMOTO MIPOrPaMMHOTO
obOecnieueHus

YKa3bIBAETCS HAaUMEHOBaHHE
OpraHu3anum, c KOTOPOi
3aKJIIOUYEH J0TOBOP)

MaremaTuueckoe o0ecIieueHue
CHUCTCM YIIPpABJICHUA
BO3AYIIHBIM IBHXXCHUCM

Aynautopust 1Sl TpOBEACHUS IEKIIUHA 1
MIPaKTHYECKUX PadoT

Ayn.. 804

«Kommbrorepusiit knmacc Ne 4»
Kommerotepasie cromst - 10 mT., cTymbs
- 10 wr., 10 mepcoHambHBIX
KOMITEIOTEPOB, C IOCTYIIOM B CETh
WHTepHeT, yueOHas 10CKa.

Photoshop CS3 (rockonTpakt Ne
SBR1010080401-00001346-01)
KasperskyAnti-VirusSuite (mumensus
Ne 1D0A170720092603110550)

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

Anaconda3 (BSD license)

Scilab (CeCILL)

Microsoft Windows Office Professional
Plus 2007 (mumen3ust Ne 43471843)
VisualStudioCommunity

196210 r. Cankr-IlerepOypr, yiI.
IIunoros, nom 38, mut. A
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HaumenoBanue yueOHbIX | HamMmeHoBaHue momenieHuid st | Aipec (MecToI0I0KEHUE)
IIPEIMETOB, KypCOB, | IPOBEJICHHs] BCEX BUAOB y4eOHOI |[IOMEIICHUH Uil  MPOBEICHUS
JUCLUILINH (Mopayneil), | AEATEIbHOCTH, NPELYCMOTPEHHOM | Bcex BHJIOB yueOHO
IIPaKTHKH, MHBIX BUJIOB | y4€OHBIM IUTAHOM, B TOM YHCJIE | ACATEIBHOCTH,
yueOHOM NESITEIbHOCTH, | IOMEUICHUS JJIsi CaMOCTOSTENbHOMN | IPEAyCMOTPEHHOM y4eOHBIM
MIPEYyCMOTPEHHBIX ~ y4EOHBIM | padOThl, C YKa3aHMEM [IE€pEuHs |IUIaHOM (B Ciydae peanu3aluu
IIJIaHOM 00pa30BaTeNIbHO | OCHOBHOTO o0opynoBaHus, | 00pa3oBaTeNbHON MNpPOTpaMMbl B
IIPOrpaMMbl y4eOHO-HAIIIAIHBIX TOCOOMH U |ceTeBOr (hopMe JIOTIOTHUTEIBHO
UCIOJIb3YEMOT0  IPOTPAMMHOTIO | yKa3bIBaeTCsI HauMEHOBaHUE
obecrnieueHus OpraHu3anu, c KOTOpOi
3aKJIFOYEH JIOTOBOD)
LogiSim (GNU GPL)

8 O0pa3zoBaTte/ibHbIe M HH(POPMALMOHHBIE TEXHOJIOTHH

Peanuzaiiys KOMIIETEHTHOCTHOTO IIOAX0Ja TPHUBOAUT K (OPMHUPOBAHUIO H
Pa3BUTHIO TPOGECCHOHAIBHBIX KOMIICTCHIIMN 00ydJaronuxcsi. OTO TMO3BOJISET
YUHUTHIBaTh KaK HMCXOJHBIH YpPOBEHb 3HAHHHM CTYJACHTOB, TaK W CYIIECTBYIOIIHE
METOAMYECKHUE, OpPraHU3alMOHHBIE M TEXHUYECKHUE BO3MOXXHOCTH OOYYCHUSI.
[TpakTryeckue 3aHATHSI IPOBOJISITCS B AYJUTOPHOM U MHTEPAKTUBHOU opme.

PaGota Haj y4yeOHBIM MaTepuaoM CKIIAJIbIBAETCS W3 U3YYCHHS JIEKIIMOHHBIX
KypCOB, BBINIOJIHEHUS CIEIMAJIBHBIX 3aJaHUi (TECTOB, KOHTPOJIBHBIX paboT),
pElIeHHs TeMaTHYeCKUX 3a/1a4, aHaIKn3a U pa3doopa MpoOJIEeMHBIX CUTYalLIUN.

Hcnonb3oBanue KOHCYJIBTAIMOHHBIX YAaCOB TO3BOJIIET WHAMBUIYAIU3UPOBATH
3aHATHS CO CTYJEHTaMH, IPOKOHTPOJMPOBAThH OCBOCHHE Yy4eOHOro MaTepuana.
YcnenrHoe ocBoeHHEe MaTepuaia Kypca Mpearnojaraet OoyblIyl0 caMOCTOSTEIbHYIO
paboTy U CHCTEMATUICCKUI KOHTPOJIb X012 3TOW paboTOM.

O ®oH OUEHOYHBIX CPeACTB /Ui MNPOBeJeHUS] TeKYIero KOHTPOJs
yCleBaeMOCTH M TNPOMEKYTOYHOWH aTTecTalliM 1O HMTOraM OCBOEHUS
AUCHUTTHHBI

YpoBeHb W KAa4eCTBO 3HAHHWM OOYYAIONIMXCS OIICHUBAIOTCS IO PE3yJbTaTaMm
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUHOM aTTECTAUUM U 110 UTOraM
OCBOCHHMS JUCLUIUIMHBI B BUJIE K3aMEHA.

Tekylmuil KOHTPOJIb YCIIEBAEMOCTH BKJIFOYAET YCTHBIE OMNPOCHI, MATHU-AECATH
MUHYTHBIE TE€CTbI (T€CTbl JI€MCTBUA) U 3a/aHUs, BbIIABAEMbIE HA CAMOCTOSITEIbHYIO
paboTy Mo TeMaM AUCHUILUIMHBI (MOATOTOBKA JOKIAO0B). Y CTHBIN OMPOC MPOBOJIUTCS
Ha TPAKTUYECKUX 3aHATHSAX B TeueHue He Oosiee 10 MUHYT C IENBIO KOHTPOJIS
YCBOEHUS TEOPETUYECKOTO MaTEpHAJIa, U3JIaraeMoro Ha jJekuuu. llepeueHp Bormpocos
OTIpeJIeNsIeTCsl YPOBHEM TMOATOTOBKU YY€OHOW TPYIIIBI, a TAKKE WHANBUIYATHHBIMA
O0COOCHHOCTAMHU OOyyaromuxcs. J(eCITUMUHYTHBIA TECT MPOBOJAUTCSA MO TeMaM B
COOTBETCTBUHM C JTAHHOW MPOTpaMMOi U MpeHa3HAYEH JJI1 TPOBEPKU O0YyHaAIOUIUXCS
Ha OpeaMEeT OCBOEHHs Marepuana Mpeablaylied JeKuuu. KOHTpOJb BBITOJIHEHHS
3a/1aHus, BBIIABAEMOI0 HA CaMOCTOSITEIbHYIO padoTy, mpeclienyeT coOoH Ieb
CBOECBPEMEHHOTO BBISIBJICHUS IUIOXO YCBOEHHOIO MaTepuala JIUCHUIUIAHBL IS
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MOCJICTYIONICH KOPPEKTUPOBKM WIIM OpraHU3alUHd OO0S3aTEIBHOW KOHCYJIBTAIlHH.
[TpoBepka BBITAHHOTO 3a/IaHUSI IPOU3BOIUTCS HE PEKE YEM OJIMH Pa3 B IBE HEJEIH.

[TpoMesxyToUHast aTTeCTalys 0 UTOTaM OCBOSHUS TUCITUTUIMHBI IPOBOIUTCS B
BUJIC 3a4eTa C OIEHKOW B 7 cemecTpe. K MOMEHTY ciaum Sk3aMeHa B 8 cemecTpe
JOJKHBI OBITh YCIIEITHO MPOWACHBI Tpeabiaynue (OpMbl KOHTPOJSA. DK3aMeH
MO3BOJISIET OIICHUTHh YPOBCHb OCBOCHHS KOMIIETEHIIMH 32 BECh NEPHOJ H3YyUCHHUS
TACHUILINHEL

Jisi mpoBeACHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOU
aTTeECTAllMd II0 WTOraM OCBOEHHUS IUCLHUILUIMHBI «MaTeMaTHuecKoe OO€eCIIeUeHHE
aBTOMAaTU3UPOBAHHBIX CHCTEM yIPaBJICHUS BO3/TYIITHBIM IBYDKEHUEM»
NPEeyCMOTPEHbI YCTHBIC OTBETHIM DPEIICHHWE 3a7]ad Ha KOMIIbIOTEpPE Ha 3adere H
dK3aMEHE MO OwiieTaM Ha TEOPETHUYECKHE M TPAKTUYCCKUE BOIMPOCHI U3 TEPCUHS.
OCHOBHBIMH JTOKYMEHTaMH, PETIaMEHTUPYIOIIMMH MOPSA0K OPraHU3allid dK3aMeHa
spisercs: «llojokeHre O TEKyIeM KOHTPOJIC YCIIEBAEMOCTH M TMPOMEKYTOYHOU
atrectanuu ctyaeHToB CIIGI YT Ay.

9.1 baaIbHO-peHTUHIOBasi OLIEHKA TEKYLero KOHTPOJISl yCIIeBAeMOCTH W
3HAHMH CTY/ICHTOB 110 JUCHHILINHE

He npumensercs.

9.2 MeToauyeckue  peKOMEHJAIMM MO  TPOBEJIEHHID  TPoUeayPbl
OLCHUBAHUA 3HAHMH, YMEHMHA M HABBIKOB M (MJIH) ONbITA IeATEJbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHUSA KOMIIETCHIIH I

Y CTHBIN OMPOC OIIEHUBAETCS CIICIYIONIUM 00pa3oM:

«3a4TEHOY»: 00YJAIONIUNCS TaeT OTBET Ha MTOCTABJICHHBIN BOIIPOC TI0 CYIIECTBY
U TIPaBUJIbHO OTBEYAET HA YTOYHSIONINE BOMPOCHI;

«HE 3aYTEHO»: O0YJAIOIIUICSI OTKA3hIBAETCS OTBEYATh HA TIOCTABICHHBIN
BOIIPOC, TUOO OTBEYAET HA HET'O0 HEBEPHO M MPU (POPMYITUPOBAHUU JTOTIOJTHUTEIIHHBIX
(BCcrioMOTaTeNbHBIX) BOIIPOCOB.

Pemienre cuTyalnmoHHbBIX 3a71a4 OIEHUBACTCS:

«3aYTEHOY»: O0YJAIOMIUNUCS CaMOCTOSTEIILHO IIPABUILHO PEIIacT 3aa4y, 1aeT
000CHOBaHHYIO OIICHKY I10 UTOTY PEIICHUS;

«HE 3a4TEHO»: 00 YJAIOIMIUICSI OTKA3hIBACTCS OT BBITTOJTHCHUS 3aa9H WIIH HE
CIIOCOOEH €€ PEIINTh CAMOCTOSTEIILHO, a TAKXKE C TTIOMOIIBIO MIPENogaBaTesl.

Jloknan:

«3a4TEHO»: TPAMOTHOE ¥ HEMPOTUBOPEUMBOEC U3JI0KEHUE CYTH BOIIPOCA MPHU
HCITOIb30BAaHUU COBPEMEHHBIX UCTOYHUKOB. OOyUaromuiics CriocoOeH caenaTh
000CHOBaHHBIC BBIBOJIBI, & TAK)KE YBEPCHHO OTBEUATh HA 3aJJaHHBIC B XOJIC
00CyXIeHUS BOIIPOCHI;

«HE 3a4TEHO»: HEYJOBJICTBOPUTEILHOE KaUECTBO U3JIOKEHUS MaTeprasa 1
HECTIOCOOHOCTH 00yUaIOIIEeTocs CAeaaTh 000CHOBAHHBIE BHIBOIBI HIIH
PEKOMEHIaITU Y.

[TucemenHnas aynutopHas padoTa:
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«3a4TEHO»: pab0Ta 3aUUTHIBACTCS B TOM Cy4yae, €Clid 3aJaHue BHITTOJIHEHO
MOJIHOCTHIO, B COOTBETCTBUU C MOCTABICHHBIMU TPEOOBAHUSIMU U CJI€TTAHbI
HEO0OXOIMMBIE BBIBO/IbI;

«HE 3a4TEHO»: paboTa HE 3aUUTHIBACTCS B TOM ClIydae, €CJIM O0yJaronuics He
BBITIOJTHWII 33JIaHUS1, WJIK PE3YJIbTAT BBIMOJHEHNUS 33a/1aHUSI HE COOTBETCTBYET
MOCTaBJICHHBIM TPEOOBAHUSM, a B 3a/IaHUSX U (WJIU) OTBETaX UMEIOTCS
CYILIECTBEHHBIE OIHUOKHU.

I[lo wrToram ocBoeHUs JUCHMIUIMHBI «MaremaTudeckoe obOecredeHue
ABTOMATU3UPOBAHHBIX CHUCTEM YIIPABICHUS BO3JYIIHBIM JBUKEHHEM» IMPOBOJIUTCS
aTTecTanus oOydammmuxcs B (QopMe dK3aMeHa M Mperoyiaraet yCTHBIM OTBET
CTyJICHTa M pEIIeHUE 3ajlad Ha KOMIIbIOTEpe MO OujieTaM Ha TEOPETHUYECKUE U
MPAKTUYECKUE BOMPOCHI U3 MEPEUHS.

DK3aMeH SBISAETCS 3aKIIOYUTEIBHBIM  ATallOM MW3Y4YEHUs JUCHUILIUHBI
«Martematuueckoe oOecriedyeHue aBTOMATU3UPOBAHHBIX CHCTEM  yIpPaBJICHUS
BO3JIYIITHBIM JIBDKCHHUEM)» M UMEET IIEJIbI0 MPOBEPUTH U OIEHUTHh Y4eOHYIO padoTy
CTYJICHTOB, YPOBEHb MOJIYYEHHBIX UMU 3HAHWM, YMEHUE TMPUMEHSITh UX K PEIICHUIO
MPaKTUYECKUX 3aJlad, OBJAJEeHUE MPAKTUIESCKUMHU HaBbIKAMU B 00beMe TPeOOBaHMI
oOpa3oBaTeIbHOM MporpaMMbl  Ha  MPOMEXKYTOYHOM dTarne  (POpMHUPOBAHUS
KOMIIETCHIIUH:

IK-2, TTK-3.

Bo BpemMs DOArOTOBKM K JK3aMEHY CTYJIEHTbl MOTYT IOJb30BaThCA
MaTepUAIbHBIM  O0ECIEYeHUEM DJK3aMeHa, IepeYeHb KOTOPOro yTBEPKIaeTcs
3aBeAYIOIIUM Kadeapshl.

OK3aMeH TMpoBOAUTCA B oObeMe MaTepuana pabodeil Mmporpammsl
JTUCIUIUIMHBI, U3YYEHHOTO CTyJEHTaMH B 7W 8 ceMmecTpe, 1Mo OuieraM B YCTHOM
dopMe B cHelMalbHO MOATOTOBICHHBIX y4eOHBIX Kilaccax. [lepedeHb BOMpOCOB U
3a/lay, BBIHOCUMBIX Ha OJK3aMeH, OOCYXIaroTcsi Ha 3acemaHuu Kadeapsl u
YTBEPKIAIOTCS 3aBEAYIONINM Kadeaphl. DK3aMeHAIIMOHHbIE OUIIETHI COAEPKAT OJIUH
BOIIPOC MO TEOPETUYECKON YacTH JUCLUUIUIMHBI W JBAa NPAKTHUYECKUX BOMIPOCA
(3amaun).

B xome moarotoBku K 3K3aMeHy HEOOXOIMMO TMPOBOJHWTH KOHCYJIHTAIIWH,
MOOYXKJIAfoIIMe  CTYACHTOB K  aKTUBHOM  caMOCTOsTeIbHOM  pabore. Ha
KOHCYJIBTAIIMSIX BBICKA3BIBAIOTCS YETKO C(HOpPMYTHUpOBaHHBIC TPEOOBAaHMS, KOTOPHIC
OyIoyT TpenbsABIATHCS Ha Hk3ameHe. KoHCynbTamuu JOMKHBI pPEmIaTh BOMPOCHI
MICUXOJIOTMYECKON MOATOTOBKU CTYAEHTOB K 3K3aMEHY, CO3/1aBaTh HY)KHBIM HACTPOU
1 BCEJIATh CTYJICHTaM YBEPEHHOCTh B CBOMX CHJIAX.

Ha noaroroBky k otBery cryneHTy mnpenocrasisercs no 60 munyt. Ilo
TOTOBHOCTH K OTBETY WJIM IO BBI30BY 3K3aMEHATOpa CTYJICHT OTBEYAET HA BOIMPOCHI
Owieta M TpeABSIBISET pEIICHHBbIE HA JK3aMmeHe 3amaudd. llocnme oTBera cTyneHTa
HK3aMEHATOpP HWMEET TMpaBO 3aJaTh €My JOTOJHUTEIbHBIE BOMPOCHI B OOBEME
y4eOHOM MPOrpaMMmBbl.

B urtore npoBeeHHOT0 3a4yeTa CTYJICHTY BBICTABIIAETCS OLICHKA. DK3aMEHATOP
HECET JIMYHYIO OTBETCTBEHHOCTh 3a MPABUJIBbHOCTb BBICTABICHHON OIICHKH U
o(popMIIEHHS HK3aMEHAIIMOHHOW BEJJOMOCTH U 3a4€THON KHIKKHU.
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9.3 TemMblI KypcoOBBIX PadoT (IPOEKTOB) MO JUCHUILIUHE
B yue6HOM m1ane pedepaToB U KypCOBBIX pabOT HE MPEyCMOTPEHO.

9.4 TunoBble KOHTPOJBbHBbIE 3aJaHUSl JJIsi TPOBeJAEHHMS TeKYyLIero
KOHTPOJISI U IPOMEKYTOYHOM aTTECTALUM 110 UTOraM OCBOCHMSA M CLHUIIIMHBI

9.4.1 KoHTposbHbIe 32724 UIS TNPOBEACHUS TEKYLIEro KOHTPOJS
ycIeBaeMOCTH (3aueTa) B 7 cemecTpe
3apava 1

[TocTpOHTH B IEKapTOBOH MIIOCKOCTH B AMamaszone [-7..17] X [-12..10] 3aBucuMOCTb
Y = Y (X) o Toukam:

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

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

IpUYeM TOYKH JIMHUEH HEe coeAuHATh; ocu XOY M0IKHBI MPOXOAUTH uepe3 Touky (0,
0); dopma TouKH — A ; IIBET TOUKU — MAJIMHOBBIN; JTHUH ceTku 6 o OX u 5 o QY
3arosioBok ciaenath «Y = Y(X)». 3arem 0e3 pydyHOro Mmojcyera BbIICHUTH, CKOJBKO
Ha Tpaduke TOYEK, YEMY paBHa MaKCUMallbHas OpJAMHATA U YEeMY paBHa CymMma
pOU3BEICHHM adcluce BCceX JaHHBIX TOYEK HA UX OPAUHATHI.

3apayva 2
JlaHo anre6panueckoe ypaBHeHHe X* - 6x3 + 7x% + 5x - 4 = 0.
1) MocTpouTs rpaduk GYHKIMH B JIEBOH YaCTH M HAWTH KOPHU yPaBHEHMS
IPUOJIMKEHHO.
2) HaiiTu 4nCI€HHO KOPHH 3TOTO ypaBHEHHUs ¢ HoMolbio GyHkmuu polyroots.
3) PemmTh 3Ty ke 3a4a4y ¢ IIOMOIIBI0 MHOTOKPATHOTO MCIIOJIB30BaHUS (DYHKIIUH
root.

3apava 3
-5 1
Jansb! 2 Bexropa B 3D: < 2 ) 151 (—3) .
—4 -2
Haiiti BEKTOp €AMHUYHON HOPMAJIU K IJIOCKOCTH, HATAHYTOM HA 3TH BEKTOPA.
Bri6pats m100y10 13 IBYyX BO3MOKHBIX MPOTHUBOTIONOKHO HAIMIPaBICHHBIX HOpMaJieH.

[MPUMEYAHUNE. KoMnoHeHThI BEKTOPHOT'O MPOU3BEAEHUS BBIUUCISAIOTCS 110

dbopmyie:
Ci = AiBk — BjA, rre {i, j, K} — muknmueckas nepecranoska: 1 ->2->3->1->2 ->

3anava 4
JlaHa cucrema ypaBHEHUU:
—3x1 + 2x,—x3 =2
X1 —2x,—3x3+x, =0
—2x+3x,+4x, = =3
X, —X3+2x,=1
1) Peminth cucteMy ypaBHEHUM ¢ MOMOIIbI0 OOpAaTHON MaTPULIbI.
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2) Pemuth Ty ke 3amady ¢ nmomoiisio Gpyukmnuu Isolve.

3) Haiitu onpenenutens MaTpuiibl KO3)PUIIMEHTOB.

4) Haittu matpuily, TpaHCIOHUPOBAHHYIO K MaTpuIle KO3()PUIIUEHTOB.
5) Haiitu cyMMy KOMIIOHEHTOB PEIIEHUS CUCTEMBI: X1 + ... + Xa.

6) Haiitu cymmy 31eMeHTOB MaTpulibl KO3 OUIIMEHTOB.

3agaya S
JIBa ognotunubix BC B3nerenu ¢ BIIII ¢ untepsanom B 11 (MuH) U, HaOpaB BBICOTY,
MOJIETEIM B OJJHOM HaIpaBJIEHUH C MOCTOSTHHOM Kpeicepckoil ckopocTbio V1 (km/y).
Bertep Ha s1ienone ux rnosera sSBAsSETCS BCTpeUHbIM U umeeT ckopocTh Ul (km/u). C
KaKoW MOCTOSTHHOM Kpeicepckoil ckopocThio V2 (km/u) nereno BctpeuHoe BC, ecnu
OHO TOBCTpeyano 3TH ofHotunHble BC uepe3 12 (MHH) OAHO ToOCHE APYroro?
Cxopoctu: V1 u V2 — cuutaTh BO3IYIIHBIMU (MCTHHHBIMU). BeTep Ha »siienoHe
noJsieta BctpeuHoro BC saBisieTcst monyTHBIM U uMeeT ckopocTh U2 (km/4). CuuTaTs,
4yTO B MOMEHT BpeMmenu t=0 Bctpeunoe BC naxomunoch Ha paccrosinuu L ot nepBoro
BC.
1) Pemmmth 3a1a4y ¢ MOMOIIBIO KITFOUEBOTO CJIOBa SOIVE;
2) PemuTh 3Ty %K€ 3a/1a4y ¢ moMolnkko osioka given — find.
3) Kak uaMeHurcs pe3ynbTar, eciiu CTaHeT u3BectHo, uto Ul = U2?

3agaua 6
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Haiitu B Mathcad, ucrione3ys 3akonbl Kupxroda, Bce TOKM B 2JIEKTPUYECKOM cxeme
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CHauaJia B 00IIleEM BHIE, a IOTOM uHciieHHO, eciii R1 = 0.4 kOwMm, :R2 = 40 Om, R3 :2 6



1 kOm, E1 =12 B, E2 = 13 B.

1

B xaxxnoMm ciydae npeacTaBUTh pe3yJIbTaT B BUJIE BEKTOPA PEILICHUN <jz>. ToyHOCTH

3
pe3ysbTraTta — oJiHa 3Havamas uudpa. Pemurs Ty ke 3agady, UCIOJIb3Ys METOA

Y3JI0BBIX OTEHLIUAJIOB.
ITpoBepHUTH YHCIIEHHOE PELICHNE C TIOMOILBIO OagaHca MOIIHOCTEM.

3agaua 7

JIBa paznorunsasix BC ogHoBpemeHHO B3netenu ¢ nByx BIIII, paccrosiHue mexny
koTopeiMu coctaBisier 2000 kM, U mojeTenu HaBcTpeuy Apyr Apyry (nepsoe BC Ha
BTopyto BIIII, a Bropoe Ha nepByI0) C MOCTOSTHHBIMH KPEUCEPCKUMH CKOPOCTSIMHU.
Berep Ha ux suienoHax uMeeT OJAMHAKOBbIE BEIMYMHY 36 KM/4 U HampaBleHUE: OH
aBigercss BcTpeuHbM miig Broporo BC. C kakuMu BO3IYIIHBIMU (MCTUHHBIMHM)

ckopoctsimu V1 u V2 (km/4) nerenu BC, ecu

® OTHOLIEHUE MYTEBBIX CKOpocTeil mepBoro u BToporo BC cocraBmser 270 k

210;
e nepBoe BC npunereno Ha 40 MuH 6bICTpee BTOPOTO.

Ckonbko BpeMeHu 0bu10 B yTH BTopoe BC? B okonuaTenbHoM oTBeTe ckopoctu BC

MpeICTaBUTh B (hopmare 6e3 AeCATHUHON YacTH.
1) Peruth 3a1a4y ¢ IOMOIIBIO KITFOUEBOTO clioBa solve;
2) Pemmmth 3Ty e 3a7a4dy ¢ MOMOIIbIo 0oka given — find.

3amauya 8
Jlano 6uHomuansHOE pacupenenenue ¢ N = 200, p = 0.4. Haiitu:
1) Mar. oxunanue.
2) lucniepcuto.
3) CranpapTHOE OTKJIOHEHHE.
4) BeposATHOCTb CEMUJIECSITH MATH YCTIEXOB.
5) HauBeposiTHeiiee 4ucio coObITHH.
6) BeposiTHOCTH TOTO, YUTO YHCIIO YCIIEXOB OyAET JexaTh Ha oTpeske [70; 77].
7) I'paduk GyHKIIMU pacpeneacHus.

3apaya 9
[T «HayTtumyce» mporuta 20 000 nse ox Bogoit. Paznuunbix mwe (Lieue)

CYyILIECTBYET OUYECHb MHOT0. Hen3BecTHO, Kakoe u3 HuX umen B Buay JKronb BepH.

OnmHako M3BECTHO, YTO
1 cyxomyTtHOE b€ (Lter) = 1/25 Tpagyca 3eMHOT0 MEpHUIHAHA;
1 mopckoe nbe (Lmar) = 3 MOpckue muiy;
1 anrnmiickoe sbe (Lang) = 3 muny;
1 metpuueckoe b€ (Lmet) = 4000 M.
1) Beipazute kaxi0€ U3 3TUX YEThIPEX JbE B KUJIOMETpPAX.
2) Kakyto goito rpamyca 3eMHOTO MEpUAHaHa COCTABISACT Lmar?
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3) Cxounbko pa3 o0ornyi 3eMHol map «HayTtuinycy, eciin uMeTh B BUly IOOYEPETHO
KaKJI0€ U3 ITUX YEThIPEX Jbe (TOYHOCTh — 3 UG PHI)?

3agaua 10
JIBe CTOPOHBI TPEYTOJIBHUKA PaBHBI 7 M U 4 M, YroJl M€Ky HUMU paBeH 50°.
1) PemuTh TpeyroabHUK.
2) Haiitu ero miomaib.
3) Haiitu pagnyc onucaHHONW BOKPYT 3TOTO TPEYTOJIbHUKA OKPYKHOCTH.
TouHocTh Be3nie — 2 udphI.

3apava 11
CnyTHuK 3eMJIM IBHXKETCA 10 KpyroBoit opoute Ha BeicoTe 8 000 kM.
Macca 3eman — 5.97x10% kr. Pagnyc 3emnn — 6371 kM.
1) HaifTu ckopocTh criyTHUKA B KM/C (2 3Havarue 1udpsr).
2) HaiiTu mepuoJ1 BpalieHus CIyTHUKA B 4 M MHH.
3) Ha xakoii eHTpalbHBIN yroJ (B rpaj, OKPYIJIUTh JI0 IENbIX) IEPEMECTUTCS
CIIyTHHUK 3a 3 4?

3apava 12
K 6arapeiike «Kpona» ¢ 3/1C 9 B noncoenuuuny 3 napaieTbHO COSTUHEHHBIX
pe3ucTopa:
30 Om, 40 Om u 50 Om. HampsikeHnue Ha moJirocax 0arapeiku oka3anoch paBHO 7.5
B.
1) Haiitu TOKHM yepe3 Bce pe3nucTOpHI.
2) HaiiTu BHyTpeHHEE CONPOTUBIIEHNUE OaTapeKu.
3) HaifTi TOK KOPOTKOTO 3aMbIKaHHS OaTapeiKH.
4) TIpoBepuTh pacueThl C TOMOIILIO OajJaHca MOIIHOCTEH.
TouHocTh Be3ne — 2 udphI.

9.4.2 KoHTpOJIbHBIE 32Ja4UM BONPOCHI UTOTOBOIl aTTrecTanuu (3K3aMeHa)
10 UTOraM OCBOCHHUS IMCHUILIMHBI B 8 cemecTpe

TpeOoBaHUs K COAEPKAHUIO IK3AMEHAIIMOHHBIX ONJIETOB
DK3aMeHaIlMOHHbIC OMJIETHI BKJIIFOYAIOT TPU TUMA 3aaHUM:
1.Pacuernas 3amaya B Mathcad.

2. 3agaua YBJ] B Mathcad u3 c6opuukos [1a-6a].

3. TeopeTnueckuid BOIpoc.

IIpumepsnl pacyeTHbIx 3aga4y B Mathcad

3agaua 1
Jano pacrnpenenenue Ilyaccona, B KOTOPOM BEPOSATHOCTH JIBYX MPOM3OLIEAIINX 3a 4
MHH COOBITUM OOJbIIIE BEPOATHOCTH OJIHOTO COOBITHS 3a TO K€ Bpems B 3 pasza.
HaiiTu:
1) IMapameTp pacnpenenenus [lyaccoHa, HCIoNIb3ys KITOYeBOE CI0BO SOlve.
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2) BeposiTHOCTh OTHOTO COOBITHS 32 TO K€ BPEMSI.

3) BeposiTHOCTB IBYX COOBITHIA 3a TO K€ BpPEMSI.

4) HauBeposiTHeliliee Yucio COOBITUHM 3a TO K€ BPEMs U BEPOSITHOCTh ATOTO YUCIa
COOBITHH.

5) BepossiTHOCTH TOTO, UTO 3a TO K€ BpeMs MPOU3OUIET 00Jiee CeMU COOBITHIA.

6) IHTEHCUBHOCTH JAaHHOTO MPOCTEMIIETO ITyacCOHOBCKOrO MOTOKa B min™ m sL,
7) I'paduix BeposTHOCTH (3aKOHA pacupeneneHus) A yucia coosrruid ot 0 10 10.
8) I'padpuk PyHk1MU pacnpenesaeHus s yuciaa coobituid ot -1 mo 11.

3apayva 2
Jlan HaGop U3MEPEHUI 1EIOYUCICHHOMN CITy4YaiHOW BeIMYUHBI X C TOCTOSTHHBIM
IaroMm:
(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 He3aBucsmue ot 3HaueHus nepemennor ORIGIN:
1) HecmernienHoe BEIOOPOYHOE CpeTHEE L.
2) HecMmetennyto Bei6OpouHyto nucrepcuto D.
3) HecmernienHoe BIOOPOYHOE CTAaHAAPTHOE OTKIOHEHUE S.
4) MuHUMaNbHOE U MaKCUMaJIbHOE 3HaYeHus X.
5) KonnuecTBo pa3iauyuHbIX 3HAUSHHUH X.
6) KonnuecTBO HaKOTUIEHHBIX 3HAUEHU I ISl KAKJIOT0 U3 Pa3IMYHbIX 3HaUeHUN X.
7) HenopMupoBaHHYO TUCTOTpaMMy Juist X.
8) HopMupoBaHHy10 (CyMMa TIomagei npsaMoyroiabHUKOB = 1) ructorpammy st X
U (Ha TOM ke rpaduKe) U KPUBYIO IJIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeaenenus N(L, S).

3apava 3
JlaHO HOpMaJIbHOE pacrpesiesieHue ciydaiinoi Benuuunbl Z ¢ u=41, 6 =5; Z_MIN
= u—4o,
Z MAX=u+4o, 721 =n-30,Z2 =+ 3c. Hatitu:
1) I'paduk f(Z) murorHOCTH BepositHOcTH pactipenencHus B [Z_MIN; Z_MAX].
2) I'paduk F(Z) pynkuun pacnpenencuus B [Z_MIN; Z_MAX].
3) Oraomenns: f(Z1) / 1(Z2), f(Z1) / f(n), f(Z1+ o) / f(n) u f(Z1+ 20) / f(p).
4) BepositHOCTB TOTO, uTO Z<Z1.
5) BepositHOCTB TOTO, uTO Z1 < Z<Z2.
6) Uuciio uCIbITaHuid N ¥ BEPOSITHOCTH yCIexa [, HCIob3ys 0ok given... find, eciu
JTaHHOE HOPMAJIBHOE pacIpe/IelICHNEe — 3TO MPEACIbHBINA CITy4ail ONHOMHATBLHOTO
pacrpeeiieHusl.

3anava 4
B oaHOM M3 peXUMOB MoJeTa HEKOTOPOTrO TYpOOBHMHTOBOIO caMoseTa 4-ro Kjiacca
MaKCUMAaJIbHOW B3JIETHOM MAacChl 3aBUCHUMOCTh 4YacOBOTO pacxoja TOIUIMBAa OT
Temmeparypsl Bo3ayxa s smienona H = 3000 m u nmonetHor mMaccel 6000 xr mpu
MOCTOSTHHOM TiprbopHOoi ckopocth (IAS) TakoBa:
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Q = Qrsa TTSA, rae

Q — yacoBoii pacxoA ToruBa (Kr/4) Ha suienone H B HecTaHJapTHBIX YCIOBUSX,

Qisa = 360 kr/u — yacoBoM pacxo] TOIJIMBA Ha 31IeNoHe H B ycrnoBUsSX cTaHAaApTHOU
atmochepsl (ISA),

T = 273,15 + t — ¢paxTuyeckas abcomoTHas Temneparypa (K) na smenone H,

t — dakTuyeckas Temmnepatrypa (°C) Ha suienone H,

Tisa = 288,15 + (-6,5)*H/1000 — cranmapTtHas abcomnroTHas Temnepatypa (K) Ha
smiesone H.

a) Caenats B Mathcad Ta6uimy 3aBucumoctd Q oT Temmepatypsl t B quanasone [-50
°C; 10 °C] ¢ marom At =2 °C.

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

B) Haiitu B Mathcad npubimkento, mo rpaduky Q(t), u Touno, u3 ypasuenus Q(t),
Temnepatypy  Ha smenone H, mpu KoTopoit yacoBO# pacxo/| TOIUIMBA ManaeT Ha 5 %
oT ctaanapTHoro Qisa. MeTos pereHus mpoIyMaTb CaMOCTOSI TENIBHO.

3agaua 5
Haiiti B Mathcad Bce kopHHU anreOpandeckoro ypaBHEHHUs

x*—7x3—-16x>+58x+48=0
Metoaamu: a) Solve, 6) polyroots, B) root ¢ npeaBapUTEIbLHBIM TOCTPOCHUEM
X1
rpaduka. B kaxxom ciydae npejcTaBuTh pe3ysbTaT B BUJI€ BEKTOPA PEIICHUIA ()
xn
TouHocTh — 2 1UGPEI TOCIIE 3aTATOM.

3apava 6
Haittu B Mathcad Bce pemieHust ccTeMbl anreOpanuecKux ypaBHEHHIMA

{y=11x|
meTonamu: a) solve, 6) given — find. B kaxxgom citydae IpeacTaBUTh PE3yIbTaT B

v (X )
Brjie Habopa BeKTOPoB pemennii (). TouHoCTh — 2 uMpPEI MoCIE 3ansTof.

3agaua 7
B tpomocepe B ycnmoBusix cranmaptHoit atmocdepsl (ISA) BciencTBue paznuuus
IUIOTHOCTEH BO3AyXa Ha pa3HBIX BBICOTAX 3aBUCUMOCTh MEXIYy WCTHHHOU
Bo3aymHON ckopocthio BC (TAS), ucnpasnennoit npubdopuoii ckopoctsio (CAS) u
BBICOTOM H, HAa KOTOPOW OHU U3MEPSIOTCS, TAKOBA:

p T \2
Vias(H) = Veas |55 = Veas (Tzoq))z’ TACn = :I_Z_ L

3nech To = 288,15 K — Temmnieparypa Bo3ayxa Ha Beicore H= 0 B ISA,

T(H) =T, — |d| H — TeMrepaTypa Bo3ayxa Ha BeicoTe H, H nsmepsercs B metpax,
= —0,0065 K/M — BepTUKaIBHBIN TPATUCHT TEMIIEPATYPHI,

1= 0,029 xr/mMonb — MoJIIpHasi Macca BO3/1yxa,

g = 9,81 M/c? — ycKkopeHHe cBOOOTHOTO MaeHH s,

R = 8,31 JIx/(monb K) — yHuBepcanbHas ra3oBasi OCTOSIHHASL.
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Cuurtaem, uyto Vcas = 400 xkm/u Ha Bcex BbicoTax. I[lompaBkoit k CAS Ha
CKUMaeMOCTh BO3lyxa (pa3nuyHoil Ha pas3Hbeix H) mpeneOperaem. TAS usmepsem
TOXE B KM/U.

a) Cnenate B Mathcad taGimity 3aBucumoct Vras oT H B quamaszone [0; 11000 M] ¢
marom AH = 500 m.

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

B) Haiitu B Mathcad npubnmxenno, no rpaduky Vras(H), u TouHo, u3 ypaBHEeHHUs
V1as(H), BeicoTy H1, ipu xotopoii TAS npessiiaer CAS Ha 50 %.

3amaya 8

JIJIsi HEKOTOPOTO JISTKOMOTOPHOTO CaMoJIeTa C KPbUJIOM 0€3 KPYTKH 3aBHCHUMOCTH
aspoanHamuueckux kodpouumentoB: Cx u Cy — OT yria araku KpbUia o TOpH
HEOOJBIINX €T0 3HAYCHHSX, CCIM MEXaHHM3aIusl Kpblia yOpaHa, UMEET CICAYIOIINN
15791

C, = 0,04 + 0,06 (:‘%"Z)Z
C, = {cya(a —ay),ecmma, < a < a1| » TAC
oo = -4° — yroJ aTaku HyJICBOW MOTbEMHOU CHJIBI,
o1 = 15° — yron aTaku HayaJjia CpbIBa MOTOKA,
o = 20° — KpUTHYECKHUH YroJl aTakH,
Cya =aa%= 0,08 — MPOM3BOAHAS KO3(PUIIMEHTA TOJBEMHON CHIIBI 10 ¢ HAa JMHEHHOM
yuactke kpuBoit Cy(a,).
a) Cnenatp B Mathcad ta6muiy 3aBucumoct Cx oT a u Cy oT o ¢ marom da = 1° B
JMara3oHe yriloB aTaku [ao; 202 — o).
0) Caenatp B Mathcad Tabnuily 3aBUCUMOCTH a3pOJJMHAMUYECKOTO KavyecTBa KpbLia
K oT o ¢ Tem ke marom B TOM K€ JIHara3oHe o.
B) [locTpouts B Mathcad na omHoit nuarpamme rpaduku Cy(a) u Cy(a).
r) [Toctpouts B Mathcad Ha oTaensHOM quarpamme MOJISPY KpbLIA.
1) IMoctpouts B Mathcad na otaensHoi quarpamme rpaduk K(o).
¢) Haiitu B Mathcad npubmmkenno, mo rpadpuxy K(a), npubamkeHHo, 0 TaOIHIEe
K(a), n mpuliamkeHHo, 1Mo MoJspe, HAUBBITOTHEUIITUN YTOJI ATAKH Olyg.
k) Hatitn B Mathcad npuGmmkenHo, mo rpaduky K(a), npubnmkeHHo, 10 Ta0IHIIe
K(a), n npubnmkeHHo, MO TOJSApe, Yrojl aTakd o4 PABHOTO a’pOJAMHAMHYECKOTO

KauecTBa ¢ yrioM az = 5°.

3agaya 9
Beruuciuts B Mathcad
fabxzi:l;w npu a = 2’ b=6
a) CHaJaJjia Kak pa3HoCTh MEPBOOOPA3HBIX (HEOMPEICICHHBIX HHTETPAJIOB) pu X = b
U X=a,
0) MOTOM Kak ONpeeICHHbIM UHTETpall,
B) IIOTOM C MTOMOIIbIO TIporpammupoBanus B Mathcad metogom Tparenui,
peasm3oBaB ¢pynknuto TrapezMethod(y, a, b), rae y(X) — dysakmwus. Illar yctaHOBHTH

B 0.00001 ot b - a.
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3agaua 10
Manpuuk KaTtaercs Ha kapycenu paguyca R = 5 . Kapycens genaeT monHslii 060pot
3a
T =10 c. Ha pacctostnuu L = 100 M OT neHTpa Kapycenu CUIUT codaka MaiabuuKa.
Korna B ouepennoii pas (t = 0 ¢) neHTp Kapyceyid, MaIbUUK U cOOaKka OKa3bIBAIOTCS
Ha OJIHOM IpsIMOii, cobaka OpocaeTcsi K MaTbUUKY U O€XKUT C MOCTOSSHHOM CKOPOCTHIO
V = 20 km/u k uentpy kapycenu. Korga codbaka g1octuraeT kapyceiu, OHa He
3alpbITUBAET Ha Hee, a OcTaHaBMuBaeTCs. [[oCTpOUTH B MONAPHBIX KOOPJAMHATAX B
Mathcad tpaekropuio cobaku OTHOCHTEIBHO CUCTEMBI OTCYETA, CBSI3aHHOM C
BpaIaloNIeiicst Kapycelblo, ¢ Ha4ajaoM B ee IleHTpe. Hampasnenue BpameHus
Kapycenu HecymecTBeHHo. HabmonaTs cobaky kaxasie 0.1 ¢ 10 MOMeHTa BpeMeH!
tFin = 24 c. Ha nonsipHom rpaduke HaprcoOBaTh JTUHUU CETKH, CETKA
HPSMOYTOJIbHAS, MTOJIAPHBIN paanyc-BekTop r(t) B muamazone [0; L]. Uemy paBubi (5
c),r(10 c),r(19 c)?

9.5 Onucanue mokasartesjeil ¥ KpUTepHeB OLEHMBAHMS KOMICTEHUHMHA Ha
Pa3JIMYHBIX ITanax ux (popMUPOBAHUS, ONIMCAHUE IIKAJ OLeHUBAHUS

Kpurepuii u

IOKa3aTelIn
OILICHUBAHMS OTansl
(MHIUKATOPBI dbopMUpOBaHUSI
JIOCTUYKEHHUS])
KOMIIETCHITN I

[lokazarenno

Cnocoben ucnonb308ams 0CHOBHbIE 3AKOHbL MAMEeMamuiecKux u
ecmecmeeHHOHAYYHbIX OUCYUNTIUH (MOOYaell) 8 NPOPecCUOHANbHOU 0esIMmeNbHOCU, 8
MOM HUCTIe C UCNONIb308AHUEM CMAHOAPMHbBIX npocpammHuix cpedcms (OI1K-6):
Wlonke U WiGnke »

Cnocoben pazpabamuvleams aneopummsl U NPOSPamMmsvl 0Jisi peuleHus
npogeccuonanvuvix 3a0ay (I1K-4):

Ulliiks M Fks U WliHx, -

— TIEPEUMCIISAET MPUMEPHI
1 oTan WH(OPMAIIMOHHBIX HCTOYHUKOB,
(GOPMHUPOBAHUS | [IOCBSIIIEHHBIX TEMATHKE JUCIUATLTHHBI

3Hamb:
— KaK IMIPUMCHSITh
OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX — KOPPEKTHO (HOPMYIHUPYET CTPOKY
JUCLUILINH B 2 oTan IMOUCKA JJIS1 BBIIOJIHEHUS
(GopmupOBaHKA | HHQOPMAIIMOHHOTO 3aMpoca
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Kpurepnii u

MoKa3aTenu
OLICHUBAHUSA Drtamnsl
(MHIUKATOPbI (bopMupoBaHUS Hoxasarer
JIOCTHKCHHUS )
KOMITIETEHLIAMN
npoecCHoHaTBHOM — KOPPEKTHO COOTHOCHUT
JEATEILHOCTH. 2 oTan CYILECTBYIOLIYIO IPOOIEMY
(bopmupoBaHUA | coorReTcTBYIOWEH MPEAMETHOI
o0nactu;
— (opMupyeT cTpaTeruio mo MoucKy
WH(OPMAIIHIO U PEIICHUTIO
JEUCTBYIOIIEH TPOOIJIEMBI;
— HaxoJUT MH(POPMAITHIO,
OTHOCSIICHCS K TEeMAaTHUKE MTPOOIIEMBI
Ymemu:
- IPUMEHSITh METObI 1 = BBIIIOJIHACT 0630p CYIICCTBYOIINX
MaTeMaTHYECKOTO STan(OpMUPOBAH | METONOB PELICHHI
aHa/n3a, TCOPUH Lkl _
BEPOATHOCTEH 1 S - BBIOMpaeT HaI/I6OJ"Iee NICPCIICKTUBHBIN
MaTeMaTH4eCKON CIIOCOOBI PEIICHHUS,
CTATHCTHKH TIpH (hOpMHUPOBAHHA | _ oGrranaeT HABBIKAMHU OLEHKH
PeLICHHH (KpuTEpHSIMU) U 0OOCHOBAHMUSI
npodeCCHOHATBHBIX BBIOPAHHOTO PEIICHUS
3anau. 2 stan — pasbuBaeT paboTy anropuTMa Ha
dbopMUPOBaHMS | OTIEIBHBIC ITAIBI C BO3MOXKHOCTHIO
OIICHKH MPOU3BOAUTEIHLHOCTU
OTJIEJILHBIX OJIOKOB;
— COOTHOCHT pealIbHbIE U3MEPECHHBIC
BPEMEHHBIE (POCTPAHCTBEHHBIE)
OIICHKH T€OPETUUYECKUM
ACUMITOTUYECKIM XapaKTePUCTUKAM
Braoems: 1 oTam — @opMyJIMpyeT BXOIHBIE U
- METOAaMH (hOopMHPOBAHHS | pRixoHBIC MAPAMETPHI BEPOSTHOCTHOTO
MOJCIHpOBaHuA H WM CTATUCTUYECKOTO IIPOLIECCOB;
aHajinsa — Ormpezenser Knacc penaemMoi
BEPOSITHOCTHBIX U 33149,
CTATHCTHACCKIX — CocraBnsieT peuieHue 3a1aum,
TpOTECCOB HpH 2 oTan UCIIONE3Ys (P PEKTUBHEIE
PCLICHIH 32124 B (OPMHPOBAHUA | peposTHOCTHBIE M CTATHCTHYECKHE

npodecCuoHaIbHOM

AJIrOPpUTMBbI 1 MCTOIbI
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Kpurepnii u

MOKa3aTein
OLICHUBAaHUA Tansl
[lokazarenno
(MHIUKATOPbI (bopMupoBaHUS
JIOCTHKCHHUS )
KOMIETEHIINU
NEeATEIHbHOCTH. 2 stan
- OnpenenseT AropuTMUIECKOE
dbopMupoBaHUs

pCICHUC BBIUMCIIUTEIILHOM HpO6H€MBI;
- Ha3piBaeT acuMNOTOTUYCCKUEC OLCHKH
MOJIYYCHHOTO PCIICHMU.

Cnocoben ocywecmenamos d9KCHAYAmMayuro NpoepammHo20 0becneyensl
ABMOMAMU3UPOBAHHBIX CUCTEM YNPasieHust 8030yuHbIM 0sudcernuem (I1K-1):

Ui, » Wfi, UG, -

3uame:

- Ha3BIBAET 00JIaCTH IMPUMCHCHUA U

— COBOKYITHOCTh I oTan 0a30BbIC XapaKTCPUCTHKH
AHATTUTUYCCKUX U (bopmupoBaHus | 5peventapubix 3anau ACYB/I:
YHCICHHBIX METOJIOB, CTaTUCTHYECKHUX, BEPOSITHOCTHBIX,
00€CIIeYHBAIOIIY O OJTHOMEPHBIX KHHEMAaTHYECKHUX,
yIIpaBlICHHE B IBYMEPHBIX KHHEMAaTHYECKHUX,
ACYB/I. KOMIIJICKCHBIX.
- o0aaeT 3HaHUAMU O paboTe U
2 otan xapakTepucTukax 3amadu ACYB/I:
hopmupoBaHus CTATHUCTUYECKUX, BEPOSATHOCTHBIX,
OJHOMEPHBIX KHHEMAaTHYECKHUX,
IBYMEPHBIX KHHEMAaTHYECKHUX,
KOMIUIEKCHBIX.
2 yram - Ha3bIBAET XapaKTEPUCTUKU
(bopmuposanus | HCTIOIB3YEMOTr0 pacIpe/IeIeHus;
- hopmynupyeT 000CHOBAHHE PEIICHUS
IMOCTaBJICHHOMN 3aJa4H.
2 sran - IPUBOMT penicHue 3anaun B Mathcad.
dbopMHUpOBaHUS
Ymemu:
—  NPUMEHATH 1 oTan i
BOAMONKHOCTH  maKera | (POPMUDOBAHUS UCIIOJB3YET DIIEMEHTAPHBIE CBEICHUS
o pabote B Mathcad.
KCCM  Mathcadmpu
peleHnn
po(heCCHOHATBLHBIX - ACIIOJIB3YET MPOJABUHYTHIE CBEACHHUS O
3ajau. 2 s1an pabote B Mathcad.
dbopmupoBaHUs

- UCIIOJIB3YET NPOrpaMMHPOBAHUEC B
Mathcad.
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Kpurepnii u
IOKa3aTeln
OLICHUBaHMS OTansl
(MHIUKATOPbI (bopMupoBaHUS Hoxazarens
JIOCTHKCHHUS )
KOMIICTCHIINI
-COCTABJISICT PEIICHNE BBIYNCITUTEILHOM
2 oTan IpOOIIEMBI C MCIIOIE30BaHUEM
(hOPMUPOBAHUA | craTyCTHUECKNX M BEPOSTHOCTHBIX
MeronoBs B Mathcad.
Bnaoems: 1 oTan - HCHOJIB3YET NOAXOISIIEE PELICHUE I
— crnocobamu (popmupoBanust | nannHoii 3amaun ACYBJI.
TIPUHSTHIO - IPUBOIUT (pOpPMaIBLHOE
OTBCTCTBCHHBIX 2 oTam JI0Ka3aTeIbCTBO ITANOB JAHHON
PeIHeVHI’IfI B paMKax (bopmupoBaHHS | o nenbHOl 3axaun ACYBJL 1
cBOCH 3 COOTHOCHT PELIEHHE C PEIICHUEM
MpodeccHOHATLHOH pEabHO BO3HHUKAIOIIEH B TPAKTHKE
KOMIICTEHIIUH. ACYBJI 3anau.
2 3Tan - HCTIOJTB3YET MaTeMaTHYECKUE METOJIbI
dbopMUpOBaHHS | I OOCYXKICHHS BO3MOXKHBIX
Moaudukanuii nanaoi 3agaun ACYB]]
U €€ HEMOJICILHOTO PEIICHUSI.

[Ikana oreHMBaHUS TIPY IPOBEJICHUH TPOMEKYTOTHON aTTeCTaIuH

«Omauuno» BBICTABISIETCSL 00yYaroneMycsi, ToKa3aBIlIeMy BCECTOPOHHHUE,
CUCTEMAaTU3UPOBAHHBIC, TTYOOKHE 3HAHUS 110 paCCMAaTPUBACMON KOMIICTCHIIUN U
YMEHHE YBEPEHHO NMPUMEHSITH UX Ha MPAKTUKE MIPH PEIICHUH 3aa4, CBOOOTHOE U
NpaBUILHOE 000CHOBAaHME MPUHSATHIX pemeHnid. OTBeuas Ha BOIPOC, MOKET OBICTPO
1 0€301TMO0YHO MTPOMIITIOCTPUPOBATE OTBET COOCTBEHHBIMHU MTPUMEPAMH.
OOyyaromuiicss CaMOCTOSITENIBHO TPABUIILHO pelIaeT 3a7auy, 1aeT 000CHOBAHHYIO

OLOCHKY UTOI'aM PCIICHMA.

«Xopouwio» @pICTABIIAETCA 00YUAIOMEMYCSl, €CIIM OH TBEP/IO 3HAET MaTepHal,
IPAMOTHO U MO CYIIECTBY U3JIAaraeT €ro, yMeeT NPUMEHSTh NOJIyUYEHHbIE 3HAHUS Ha
MPaKTHKE, HO JOMYCKAET B OTBETE WJIM B PEIICHUU 33/1a4d HEKOTOPbIE HETOYHOCTH,
XOpOIIO BJIAJIEET BCEM COAEPKAHUEM, BUJIMT B3aUMOCBSI3H, HO HE BCET/a JEJIAET 3TO
CaMOCTOSITEIBLHO 0€3 moMoluy npenoaanaresnss. OOyvarouuiics pemaer 3agavy

BEPHO, HO MPH MOMOIIIM ITPENOaBaATENS.

«Yooseremseopumenvroy BbICTaBISETCS 00yYarONMIEMyCsi, TOKa3aBIIEMY
dbparMeHTapHBIA, pa3pO3HEHHBIN XapaKTep 3HAHUMA, HEJOCTATOYHO MTPaBUIILHBIC
dbopmynrpoBKH 0a30BBIX IOHATHI, HAPYIICHUS JIOTHYECKON TTOCIIEIOBATEIIHHOCTH B
M3JI0’KEHUU NMPOrPaMMHOTO MaTepurala, HO IMPHU 3TOM OH BJIAJEE€T OCHOBHBIMHU
pasnenaMu yueOHOI mporpaMMbl B paMKax 3aIaHHOM KOMIETEHIIMN, HEOOXOAUMBIMU
JUTSL AabHEHIIero 00y4eHusl U1 MOKET MPUMEHSTh MMOJTy4YeHHbIE 3HAHUS 0 00pa3ily B
CTaHIAPTHOW cuTyaunu. OTBEYAET TOJIBKO HA KOHKPETHBIN BOIPOC, COEUHSIET
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3HAHMS U3 Pa3HBIX PA3IEJIOB Kypca TOJbKO IMPU HABOASIIMX BOIPOCAX
npenoaasarens. CuTyallnoHHasl 3a1a4a pelIeHa He IOJIHOCTBIO, WIIN COJEPIKATCS
HE3HAYUTEIbHbIE OIMOKHU B pacueTax.

«HeyooenemeopumenbHo» BBICTABISETCS 00Y4arOIIEMYCsl, KOTOPbIil HE 3HAeT
OO0JIBIIEH YaCTH OCHOBHOI'O COAEp KaHUsl y4eOHOM MPOrpaMMbl JUCHUIUIMHBI B
paMKax KOMIIETEHIUH, JOIyCKaeT rpyobie OlMOKY B (POPMYIMPOBKAaX OCHOBHBIX
MOHATUI TUCUMIUIMHBI U HE YMEET UCI0JIb30BaTh MOJYyUYE€HHbIE 3HaHUS MPU PEILICHUN
TUIIOBBIX IIPaKTUYECKUX 3a7a4. He pacKkphIThl I7TyOWHA U MOJHOTA TPU OTBETAX.
3ajaya He peleHa Jaxke IPU IMOMOIHU IPENo1aBaTesl.

10 MeTtoguyeckne peKOMeHAAUMY JJISl 00YYAOIIHUXCH 10 OCBOCHUIO
AUCHUTITHHBI

MeTtonuka npenojgaBaHus JUCIUIIMHBI XapaKTEPU3YETCI COBOKYITHOCTHIO
METO/IOB, IPUEMOB U CPEACTB 00yUEHHUS, 00ECIICUNBAIONTUX PEATU3AIIUIO
CoJIepKaHMs M yueOHO-BOCIIUTATEIBHBIX IeJIeH TUCIUILIUHBI, KOTOPas MOXKET OBITh
MpEJCTaBICHA KaK HEKOTOpasi METOJMYECKasi CUCTEMA, BKITIOUAIOIIAs METO/IbI,
IPUEMBI U CpecTBa 00ydeHuUs. Takoi moaxo/1 mo3BoIseT 00Jiee KAYECTBEHHO
MOJIOUTH K BOTIPOCY OCBOSHHMSI JUCITUTIIUHBI 00yJatOIIUMHUCH.

OnHy W3 OCHOBHBIX pOJieH B OpraHu3anud y4eOHOro Impoliecca IO JaHHOU
TUCIUIUIMHE WIPAalOT JICKIUMOHHBIE 3aHATHSA. B Xole 3aHsATH OCYIECTBIACTCS
TEOpPETHYECKOe OOyYEeHHE CTYJEHTOB, NPHUBUTHE MM HEOOXOJMMBIX YMEHUH H
IPAKTUYECKUX HABBIKOB, MPHUOOPETAEMBIX TIPU U3YICHUHU JUCITUTIIIAHEI.

YueOHbIC 3aHATHS HAYMHAIOTCS M 3aKaHYUBAIOTCS 110 BPEMEHU B COOTBETCTBUM
C YTBEPXKJICHHBIM PEKMMOM YHUBEPCUTETA B ayJAUTOPUSIX COIJIACHO CEMECTPOBBIM
pacnucaHusIM TEOPETUYECKUX 3aHATHH. Jlomyck B ayAuUTOPHUIO CTYACHTOB,
Omo3AaBIIMX Ha 15 MUHYT OT Hadajia mapbl W Oosee, 3ampemniaercsa. Ha 3anarusx,
IPETYCMOTPEHHBIX paclucaHueM, O00s3aHbl TPHCYTCTBOBATh BCE OOYyYalOIIHE.
OcBOOOXICHUE CTYACHTOB OT 3aHATHUNA MOYKET IPOBOJUTHCS TOJIBKO IO MUCHhbMEHHBIM
pacropsiKeHUsM TpeJCcTaBUTeNIe JekaHaTtoMm. [lpemonaBarens 0053aH  JIMYHO
KOHTPOJIMPOBATh HAIMYKUE CTYACHTOB Ha 3aHATHUSIX.

OCHOBHBIMH BUJIaMH YYE€OHBIX 3aHSATUM MO JUCHUUIUIMHE SIBISIOTCS JIEKLIHH,
MpaKTUYECKHUe 3aHATHA, KOHCyhabTanmu. OObeM W BHIBI YYE€OHBIX 3aHATUN
OTIpEeJICIICHBI TIPEICTABICHHON paboyeii MporpaMMOil TUCIIUILIAHEI.

Jlex1uu SBISIIOTCS OJHUM U3 BKHEHIIINX BUIOB 00Pa30BATEIbHBIX TEXHOJIOTUN
U COCTaBJISIIOT OCHOBY TEOPETUUYECKOM MOJTOTOBKU CTYJEHTOB MO AUCHUIUIMHE. OHU
JOJKHBI 1aBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM, KOHIIEHTPUPOBATh
BHMMAaHUE CTYJEHTOB Ha HauOojlee CIOXKHBIX, NPOOJEMHBIX BOIPOCAX,
CTUMYJIMPOBATh MX AKTHUBHYIO MO3HABATEIBHYIO JEATEIIBHOCTh M CIHOCOOCTBOBATH
(bopMUPOBAHUIO TBOPUYECKOTO U MPOGHECCHOHATIBHOTO MBIIIJICHHUS.

Kaxnas nexkuus noKHA MPEACTaBIATH COOOM YCTHOE HW3JIOKEHHUE JIEKTOPOM
OCHOBHBIX TEOPETUYECKUX ITOJOXKEHUM H3y4aeMOM IUCUUIUIMHBI WIM OTIEIbHON
TE€MbI KaK JOTHYECKHU 3aKOHUYCHHOE LEJI0€ U UMETh KOHKPETHYIO LIEJIEBYIO YCTaHOBKY.
Jlekuuu AOJKHBI HOCUTh, Kak MpaBWio, MNpoOJieMHbIM Xapaktep. (OCHOBHBIM
METOJIOM B JICKIIUHU BBICTYMAET YCTHOE U3JIOKEHHUE JICKTOPOM y4yeOHOTro maTepuana,
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COIIPOBOXKIAIOIICECS  JEMOHCTpalMed CXeM, MYJIbTUMEIUNUHBIX [IPE3CHTALNM,
Juarpamm.

[Topsiiok u3NOXKEeHUsT MaTepuaia JEKIMHA OTPAXKAETCS B IUIAHE €€ MPOBEICHUS.

Oco6oe MecTOo B JIGKIIMOHHOM Kypce MO AUCIHUIUIMHE 3aHUMAIOT BBOAHAs U
3aKJIFOYUTENbHAS JICKIUU.

BBoaHas Jjekuus JoJDKHA J1aBaTh OOIIYI0 XapaKTEPUCTHKY HU3ydaeMou
JTUCUUIUIMHBI, TMOJYEPKUBATh HOBU3HY MpoOJeM, yKa3blBaTh €€ POJb U MECTO B
cucteMe (CTPYKTYPHO-JIOTHYECKOM CXeMe) U3Y4YeHHUs JPYyTuxX JUCIUIUIMH,
pacKpbIBaTh y4eOHbIE M BOCIIUTATEIbHBIC IIEJIM U KPAaTKO 3HAKOMUTH CTYJEHTOB C
COJIEp’)KaHMEM M CTPYKTYpOW Kypca, a TakkKe ¢ opraHu3anuei yaeOHoU paboThl Mo
HeMy. Ha BBOJHOW JIEKIIMU TTPOBOJAMTCS BXOJHOM KOHTPOJb C LIEJbIO YCTAHOBJICHUS
o0IIeT0 YpOBHS KOMIIETEHIIMM, OCBOGHHBIX CTYJCHTOM B paHEe M3YYCHHBIX
JTUCIUTITNHAX.

3akmrounTeNbHAs JICKIMs JOJDKHA JlaBaTh HAYYHO-TIPAKTHYECKOE 0000IeHne
W3YUYEHHOHN JUCITUIUIMHBI, MOKA3bIBaTh MEPCIICKTUBBI Pa3BUTHUS M3ydaeMOW oOJjiacTu
3HaHUH, HABBIKOB U MTPAKTUUECKUX YMECHUH.

[IpakTryeckue 3aHATHSI TIO TUCIUIUITMHE UMEIOT IENBIO:

- yIIIyOJieHue, pacliupeHue W KOHKPETHU3allUI0 TEOPETUUYECKUX 3HAHUH,
MOJIYYEHHBIX Ha JICKIIMH, JI0 YPOBHS, Ha KOTOPOM BO3MOXKHO HUX MPAaKTHYECKOE
WCIIOJIb30BAHHUE;

- OTpaOOTKy HAaBBIKOB W yMEHHH B TIOJIb30BAaHUU COOTBETCTBYIOLIEM
MaTeMaTUYECKUM U AITOPUTMUYECKUM alllapaToM;

- OTpa0OTKY YMEHHUS PEIICHUS PeaIbHbIX MPUKIIATHBIX 33/1a4;

- IPOBEPKY TEOPETUYECKUX 3HAHUM.

OCHOBY TMpaKTHYECKHX 3aHATHH COCTaBlIgeT paboTa KaxIoro oOydaemoro
(vHAMBUIYaNbHAS W (WIW) KOJJIEKTHBHASI, MO MPUOOPETECHUIO YMEHWUW M HABBIKOB
UCIIOJIb30BaHUSl 3aKOHOMEPHOCTEH, TMPHUHIIUIOB, METOA0B, (OpM U CpPEICTB,
COCTaBIIAIOIINX COACP)KAHUE MUCHUIUIMHBI B MPOPECCUOHAIBHON NEATEILHOCTH U B
MOJIFOTOBKE K M3YUYEHUIO JUCIUIUIUH, (OPMHUPYIONIUX KOMIIETEHIIUUA BBITYCKHUKA).
[IpakTyeckuM  3aHATHUSIM  NOPEALIECTBYIOT  JIGKUMU W LEJCHAIpPaBICHHAS
CaMOCTOSITEIbHAs. TOJTOTOBKA CTYJEHTOB, MO3TOMY MPAKTHYECKUE 3aHATHS HY>KHO
HAayUTaTh C KPAaTKOro 0030pa LENU 3aHITUS, HATOMUHAHUS O €r0 CBA3U C JIEKIHUSIMHU.
Ha mpakTtuueckoM 3aHSITUU CTYACHTaM BBIJACTCS B IMEYATHOM BHUJE OJOK BOMPOCOB
(3apanuii). B Xxoae MNpPakTUYECKOro 3aHATHS CTYJACHTOM PpEIIAIOTCA YKa3aHHbIE
BOIIPOCHl U HAa OYEPEAHOM MPAKTUYECKOM 3aHSITUU MPOBOAMUTCS WHIAUBUyaTbHAS
3amuTa pemeHud, O(OPMIICHHBIX OTYETOM, C I[EJIbl0 YCTAHOBJICHUS WX
KOPPEKTHOCTH W CTENEHHU OBJIAJICHUA TOW WM HHOW KOMIETEHUWH. B ciydae
HEXBAaTKW BPEMEHH, OTBEJEHHOIO HA MPAKTHUUYECKOE 3aHATHE, [JIs1 HaXOXKIEHUS
pElIeHHs 3a7a4, CTYICHT 00s13aH BBITIOJIHUTh UX B PAMKAX CAMOCTOSITEILHOU PaOOTHI.

[To pe3ynbpTaTaM KOHTPOJIS 3HAHUM U YMEHUM MTPENOAABATEND I0JKEH POBECTH
aHaJu3 XO0Jla U UTOTOB MPAKTUYECKUX 3aHATUM, OTMETUTHb YCIEXU CTYJIEHTOB B
pelieHny y4eOHOM 3a/1aun, a TaKKe HEJIOCTaTKU W OIMIMOKHU, pa3o0paTh UX MPUUYHHBI
U J1JaThb METOJIMYECKUE YKa3aHUsI K UX YCTpaHEeHHI0. Takum 00pa3oM, MpaKkTHUUECKUe
3aHATUSA SIBISIOTCS BAXKHOU (hopmoil 00yuyeHHUsl, B X0/i€ KOTOPbIX 3HAHUS CTYJEHTOB
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IpeBpamaroTcss B NpodeccHoHANbHBIE HEOOXOAUMBIE yMEHHSA, HaBBIKH U
KOMTIETCHIIHH.

Koncynpranmm sSBAsIOTCS OAHON W3 (OpM PYKOBOACTBA pabOTOMl CTYJEHTOB M
OKa3aHUS UM TOMOIIM B CaMOCTOSITEIbHOM HM3y4eHHWH ydeOHoro matepuaina. OHH
MPOBOJATCS PEryjsipHO B TpolLlecce Bcero nepuoga oOydeHus (Imo mepe
BO3HUKHOBEHUS MOTPEOHOCTH) MO MPEABAPUTENHHON JOTOBOPEHHOCTH CTYIIEHTOB C
JeKTopoM (TIpemojaBaTeNeM) B Yachl CaMOCTOSATENBHOW paboOTBl W HOCAT
WHIUBHUIYAIbHBIN XapakTep. [Ipm HEoOXoauMOCTH pa3bsCHEHHUS OOIIUX BOIPOCOB
HECKOJIbKMM HIIM BCEM OOYYaromUMCs Y4eOHOW TpYINIbl MPOBOISTCS TPYIIOBBIC
KOHCYJIbTAIINH.

[IperogaBatens MMEET MPaBO BHI3bIBATH Ha KOHCYJBTAIMIO TE€X CTYIICHTOB,
KOTOpBIE HE MOKAa3bIBAIOT TNIYOOKHUX 3HAHWW M HE TMOJNB3YIOTCS KOHCYIHTALUSIMU TI0
CBOCH WHHIMAaTHBE. B 3THX ciydasx, MpernojaBaTelb BBIACHAET, pabOTaeT Jin
CTYIACHT CHUCTEMAaTHYEeCKH HaJl Y4eOHbIM MaTepHajioM, B KaKOH CTENEHW YyCBaMBaCT
€ro, B 4YeM BCTpeYaeT HauOOIbIINE TPYAHOCTH. Y CTAHOBUB (DAKTHUECKOE TIOJIOKEHHUE
Jena, TpenojaBareib JaeT PEeKOMEHIAIMH T0 CaMOCTOSATEIbHOMY H3Y4EHUIO
MaTepuaia, PelIeHUI0 TPYAHBIX BONPOCOB W TPH HEOOXOAMMOCTH Ha3HAYaeT CPOK
TIOBTOPHOU KOHCYJIhTAIINH.

DK3aMeH SBISIETCS 3aKIIOYUTEIBHBIM OIEHOYHBIM CPEACTBOM, IO HMTOTaM
KOTOPOTO BBISBISIETCS OOIIMI ypOBEHBb OBJAJCHHUS CTYJICHTOM TPEIyCMOTPEHHBIX
KOMITETEHIIMH IO TEMAaTUYECKUM BOIIPOCaM BCETO Kypca.
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[IporpaMma COCTaBlieHa B COOTBETCTBHMH C tpeGosanusamu PI'OC BO 1o

HaIpaBJICHUIO MOJTOTOBKH 25.03.03 «A3poHaBHTALIUSD.

[IporpaMma paccCMOTpeHa W yTBEPXJIeHa Ha zacenannu kapenpsl Ne8 «IIpu-

KJTa[HOM MaTeMaTHKH ¥ MHOOPMATHKI»

« 5 » o gl 2024 ropa, mpotokon Ne € .
’
Pa3paboTyuK:
 kbwmE L Mockoskus JLJL.
(yuenasi cmeneby, yuenoe 36anue, hamunus u uHUYUANbL paspabomuuxa)

. o. 3aBeayromero kadenpoi Ne 8 TIpukiaqHOM MaTeMaTHKH 1 uHGOpPMaTHKHA

e o 3emckoB 10.B.

K.T.H.
(yuenas cmenenbv, yuenoe 36aHue; hamunua u uHuyuansl 3a8edyiouje20 kagheopoii)

HporpaMma corjiacoBaHa.

Pyxosoautens OIIOIT

~ KocrunI''A.

_ ATH,JONEHT ] % A
(yuenasn cmenenbv, yueHoe 3ea(ue, u unyuansi pyxogooumens OITOIT)
\

[lporpaMmva paccMOTpeHa M corjacosaHa Ha zacefianuud  Y4eOHO-

METOIHUECKOro coBeTa Y HUBEPCHTETA « 7y 0l 2024 rona, mpoTokon Ne 7 .
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