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1 Ilean ocBoOeHMSI TUCHTUTIINHBI

[lenas ocBoeHus: AMCHMIUIUHBI «MarteMatuyeckoe obOecredyeHrne aBTOMAaTU3UpO-
BAaHHBIX CHUCTEM YIIPaBJICHUS BO3AYIIHBIM JABHKEHUEM» — (DOPMUPOBAHUE KOMIIETEH-
UMW 71 YCHEIHON MPO(PEeCCHOHANBHON JESTENbHOCTH BBIMTYCKHUKA; MOJyYCHHE
TEOPETUYECKUX CBEACHUN JUIsl PEIICHUS MAaTEMAaTHYECKUX 3a7ad, CBS3aHHBIX C
yIpaBJI€HHEM BO3AYIIHBIM JBIKeHueM (YB/I); moigyyeHrne npakTHYECKUX HABBIKOB,
HEOOXOJMMBIX TSI MCTIOJIB30BaHUS MTEPCOHATIBHOTO KOMIIBIOTEpa MPH PEIICHUHA Ma-
TEMATUYECKUX 3a/7a4, CBsI3aHHBIX ¢ Y B/I.

3agauamMu OCBOEHUSI TUCIUIUINHBI SIBIISTFOTCSL:

— U3Y4YEHUE T[IOCTAHOBKH M PEIICHUS MATEeMaTUYECKUX, B TOM YHUCJE
a’pOHABUTAIMOHHBIX, 3a71a4 Y B/I;

— U3y4YEHUE penieHus MareMathuueckux 3amad YBJ[ ¢ ucnonb3oBaHueM
KOMITBIOTEPHOM cUCTEMBI cUMBOJIbHON MaTeMaTuku (KCCM);

— U3y4YEHUE peuieHus MaTreMaTthnueckux 3amad YBJ[ ¢ wucnosp3oBaHueM
arrmapara TeOpUr BEPOSITHOCTEM;

— U3y4YEHUE penieHus mareMathueckux 3anad YBJ[ ¢ wucnosb3oBaHueM
amnrapara MaTeMaTUYECKOW CTAaTUCTUKH;

— O3HAKOMJICHME CTYJIE€HTOB C Ha3HauyeHHWeM M Bo3MoOxHocTaMu KCCM
Mathcad;

— usyuenue uHTepderica u Habopa dynkiuit KCCM Mathcad npu pemenun
MaTeMaTudeckux 3aga4d YB/I.

HucuuminHa «Marematudeckoe oOecrieueHue aBTOMATU3UPOBAHHBIX CHUCTEM
yIpaBieHUsl BO3IYIIHBIM JIBHKEHUEM» OOECIEUMBAET MOJATOTOBKY BBIITYCKHUKA K
AKCIUTYaTallMOHHO-TEXHOJIOTUUECKOMY U CEPBUCHOMY BUIY MPOGECCUOHAIIBHOU Jesi-
TEJIbHOCTH.

2 Mecto aucuumiinabl B crpykrype OIIOITI BO

HuctunmHa «MaTtemaTudeckoe 00ecreueHre aBTOMATHU3MPOBAHHBIX CHUCTEM
YIOPABJICHHUS] BO3AYIIHBIM JIBI>KEHUEM» TPEACTABISIET COOOW AUCIUIUIMHY, OTHOCS-
IIYIOCS K BapuaTUBHOM "acTu npodeccuonanbHoro nukia guciuruimd OITOIT BITO
no HanpasyieHuto moarotoBku 25.03.03 «Asponasuranus» (6akanaBpuart), npopuib
«Texuuyeckas HKCIUTyaTallsi aBTOMAaTU3UPOBAHHBIX CHUCTEM YIPABICHUS BO3/YIII-
HBIM JIBIDKCHHCM)).

HuctumnuHa «MareMaTndeckoe oOecrieueHne aBTOMATH3UPOBAHHBIX CHCTEM
yIpaBICHUS BO3AYIIHBIM JIBIXKEHHEM» Oa3upyeTcs Ha pe3yiabTarax oOydeHus, Io-
JYYeHHBIX TPU HU3YYCHHUH NUCHUIUIMH: «MareMaTudyeckoe MojaenupoBaHuey, « H-
dopmatuka», «l[IpuMeHeHHe MPHUKIATIHBIX MaTEeMAaTHUECKUX MakeToB», «Kowmrmbro-
TEPHBIC CUCTEMBI CUMBOJIBHOM MaTEMATHKI.

JucrunmHa «MaTtemaTudeckoe 00ecreueHne aBTOMATHU3UPOBAHHBIX CHCTEM
YIPABJICHHS BO3IYIIHBIM JIBGKCHUEM» 00CCTIEUMBAIOIICH JIJISl TOATOTOBKU M BBITION-
HEHUS BBITTYCKHON KBaM(PUKAITMOHHOU PaOOTHI.

JucuuniHa uzydaercs B 7 U 8 ceMecTpax.



3 Komnerennuu oOyuaromierocsi, (popmMupyembie B pe3yJbTaTe OCBOCHUS

AUCIHUILIHHDBI

[Tponecc ocBoeHus nucUUIUIMHBL «MaTemarnueckoe o0ecreueHne aBTOMaTU3U-
POBaHHBIX CHCTEM YIPABJICHUS BO3AYIIHBIM JIBUKEHUEM» HampaBiieH Ha (GOpMUPO-
BAHME CJIIEAYIOIMNX KOMIICTCHIINM:

[lepeuens u xkox
KOMIIETEHIIUN

[lepeuens mIaHUPYEMBIX pPe3yIbTATOB O0yUEHUS
110 JUCLUILJINHE

1. BiiazieTh OCHOBHBIMH Me-
TOJIaMH, CIIOCO0aMH U
CpeACTBaMH TOTY4CHUS,
XpaHECHHUs U IepepaboTKH
uHdpopmaruu (OK-59)

3namo:

— Bo3moxkHocTH rmakera KCCM Mathcad:;

Yumemy:

— IMIPUMEHSITH aIlliapaT TEeOPUH BEPOSTHOCTEN U MaTe-
MAaTHYECKOM CTATUCTUKHU IIPHU PEIICHUH IIpodeccro-
HaJbHBIX 3aJ1a4 B cuctemax Y B/

Bnaoempy:

— QaHAJIMTHYECKUMH ¥ YUCIICHHBIMH CTIOCO0aMU petre-
HHMS 3a7ad.

2. '0TOBHOCTB K CaMOCTOSI-
TEJIbHOU, UHANBUYaJIbHOU
pabote, IPUHITHIO OTBET-
CTBEHHBIX PELICHUM B pPaM-
Kax cBoel mpodeccuo-
HaJIbHOM KOMIIETEHIINHU
(TTIK-3)

3namey:

— COBOKYITHOCTh AaHAIMTUYECKUX U YUCIEHHBIX METO-
0B, obecrnieunBaronlyto ynpasienue B ACYB/I;
Ymemn:

— MpUMEHATh Bo3MoxkHocTH nakera KCCM Mathcad
IIpU pelieHuu npodeccuoHaIbHbIX 33/1ay;

Braoemy:

— crioco0aMu IPUHSATHIO OTBETCTBEHHBIX PEIICHUH B
pamMKax cBoel mpodeccuoHaIbHON KOMIIETCHITHH.

3. '0OTOBHOCTBH OCYIIECTB-
JISTH TUTAHUPOBAHUE TTOJIC-
TOB BO3YIIHBIX CYJIOB, CO-
CTaBJIATH pabOYMe TIIaHBI
MOJICTOB JIJIA 1IeJIeH 00CTy-
YKUBAHUS BO3AYITHOTO
nemxerns (ITK-33)

3Hamy:

— MpaBUiIa U MPOLETYPHI OPTraHU3AIUN BO3IYIITHBIX
MEePEBO30K U aBHAIMOHHBIX PadoT;

Ymemy:

— CTPOHUTH MaTeMaTHYECKHE MOIEIU TPOIIECCOB BO3-
TYUTHBIX TIEPEBO30K MACCAKUPOB, Oaraxxa v rpy30B;
Bnaoemy:

— HaBBIKOM peaJM3allii aIrOPUTMOB U METOJIOB Opra-
HU3alKHU, 00ecrieueHusl U 00CITy>KUBaHHSI BO3IYIIHbBIX
NEPEBO30K U aBUAIMOHHBIX PaloT.

4 O0beM AUCHUILIMHBI M BUJbI Y4eOHOH padoThI

OO6miasi TpyAOEMKOCTh JUCIUIUIMHBI COCTaBJISIET 6 3ayeTHble eauHUIBI, 216

AKaJCMHNYCCKUX YaCOB.




HaumenoBanue Beero Cemectpe!
4acoB 7 8
OO6mrast Tpy10€MKOCTb TUCITATIITUHBI 216 108 108
KonTtakTHas padora: 121 70,5 50,5
JIEKIIAHU 52 28 24
MPaKTUYECKUE 3aHATHS 66 42 24
CEMHUHApPHI - - -
nabopaTopHbie PabOTHI — - -
KypCcOBO# IIpoeKT (paboTa) — - -
CamocTtosiTenbHas paboTa CTyJIeHTa 53 29 24
[TpomexyTouHas aTTecTalus: 45 9 36
KOHTaKTHas paboTa 3 0,5 2,5
CaMOCTOSTEITbHAS pa(VSOTa 0 TIOJITO- 42 8.5 335
TOBKE K 3a4€Ty C OIICHKOH U DK3aMEHY

5 Coaep:xanue JTUCHMILTHHBI

5.1 CooTrHeceHus1 TeM (pa3/aesioB) IMCUUILIMHBI U (GOpMHUpPYEMBIX KOMIIe-
TeHHUMN
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7 cemecTp
Tema 1. Beenenue. 2 + JI, BK
Tema 2. OcHOBBI pabOTHI C 8 + + JI, 113, CPC I, JT
Mathcad.
Tema 3. MaremaTn4eckue Bbl- 9 + |+ |+ JI, 113, CPC |
yucaenus B Mathcad.
Tema 4.MatpuyHble U BEKTOP- 9 + |+ |+ I1p3,
HBIEC BBIYHUCIICHHUS, JL 113, CPC il
Tema 5. JIBymepHas u Tpex- 8 + + [1p3,
MepHas rpaduka. IUL 113, CPC il
Tema 6. UnciieHHBIE U CUM- 14 + +
BOJIbHBIC PEIICHUS YpaBHEHUH JI, 113, CPC i
U CHUCTEM alre0panvecKux
YpPaBHEHUM.
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Tema 7. IlpumeHneHue 10 + |+ [1p3,
Mathcad s perrenus 3amaq IUL 113, CPC I
AIIEKTPOTEXHUKHU.
Tewma 8. IIporpammupoBanue B 9 + |+ UL, 113, CPC | II, /T
Mathcad
Tema 9. YUncnennslii maTeMa- 12 + UL, 113, CPC | I1, JT
TUYECKUN aHAJIU3
TemalO. OcHOBBI TEOpUU BEPO- 18 + | + IL T,
SATHOCTEN IUL 113, CPC ITp3
[TpoMexyTouHas aTTecTanus 9
Hroro 3a 7 cemectp 108
8 cemecTp
Tema 11. OcHOBBI MaTeMaTHye- 12 + |+ |+ | [ULO3,CPC | IL ]
CKOW CTaTUCTUKH
Tema 12. OcHoBHBIE pactipe/ie- 10 + |+ |+ I1,
JieHus1, npumeHsieMblie B Y B/] IUL 113, CPC TTp3
Tewma 13. OcHOBBI TeOpUMN Mac- 6 + |+ |+ J1, 113, CPC |
COBOT'0 0OCITYKUBAHMSI
Tewma 14. TlpenensHbie TEOPEMBI 6 + |+ |+ I1,
TEOPUU BEPOSTHOCTEN IUL 113, CPC ITp3
Tema 15. MHoromepHsie pac- 6 + + I1J1, 113, CPC |
npeeNeHuUs
Tewma 16. Kpurepuu cornacus 8 + |+ |+
[IPY MPOBEPKE CTATUCTUUECKUX UL 113, CPC I
TUIIOTE3
Tema 17. JlucniepcMOHHBI aHa- 8 + + UL, 13, CPC | IIp3
3
Tema 18. Pacnipenenenus ciy- 10 + |+ |+ I1,
vaiiHeIx BesmurH B Mathcad I, 113, CPC
I1p3
Temal9. O6cnyxuBanne BC Ha 6 + |+ |+ 113, CPC i
BIIII B paznnuHbIX pexxumax
[IpomexxyTouHast aTTecTanus 36
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Hroro 3a 8 cemectp 108
Htoro no nucuuminiae 216

Coxkpamenusi: JI — neknus; 113 — npaktuueckoe 3ansitue, CPC — camocTosITeNb-
Has pabota cTyneHTa, I1 — nuceMennsiit onpoc, /| — nuckycens, [1JI — npoOnemuas
nexuus; 1Ip3 — npakTuueckoe 3a1aHue.

5.2 Templ (pa3aesibl) AUCHUIIMHBI ¥ BUAbI 3aHATHH

HaunmMeHnoBanue TeMsbl (pasena) n1lm! c | ap | crc | kp Bcero
JUCITUTUTHBI 4acoB
7 cemecTp
Tema 1. OcHOBHEIE CBEJICHUS O 2 2

MaTeMaTHYECKOM 00eCIICUeHH T
ABTOMATHU3UPOBAHHLIX CUCTEM
YIpaBJICHHUA BO3AYIUIHBIM JIBU-

KEHUEM

Tewma 2. OcHOBBI pabOTHI € 2 4 2 8
Mathcad.

Tema 3. MaTeMaTH4ecKue Bbl- 2 4 3 9
yucienus B Mathcad.

Tema 4.MatpudHbie 1 BEKTOP- 2 4 3 9
HBIC BBIYUCIICHUSI.

Tewma 5. JIBymepHas 1 Tpexmep- 2 4 2 8
Has rpaduka.

Tewma 6. UncneHnble U CUMBOJIb- | 4 6 4 14

HBIC PEIICHUS] YPABHEHHUM U CU-
CTEM anredpandecKux ypaBHe-

HUMH.

Tewma 7. Ilpumenenune Mathcad 2 4 4 10
JUTS pEIICHUS 3a]1a4 DJICKTPO-

TEXHHKH.

Tewma 8. [IporpammupoBaHnue B 2 4 3 9
Mathcad

Tema 9. UnciieHHBII MaTeMaTH- 2 6 4 12
YECKUM aHaIn3

Tema 10. OcHOBBI TEOpHH BEPO- 8 6 4 18
SITHOCTEM

ITpomexyTOUHAs aTTeCTAIHS 9




HaumenoBanue Temsl (pasmuena) 1 'm! c|la!lcrcl xp Bcero

JUCHUTUTUHBI 4acoB
Wroro 3a 7 cemectp 28 | 42 29 108
8 cemectp
Tema 11. OcHOBBI MaTeMaTHye- 6 2 4 12
CKOW CTaTUCTUKH
Tema 12. OcHoBHBIE pacripeie- 4 2 4 10

JIeHus1, mpuMmeHsiembie B YB/I, u
OCHOBBI TEOPUU MaccoOBOTO 00-
CITy>KUBaHUS

Tema 13. [IpenensHbie TEOpEMBI 2 2 2 6
TEOPUU BEPOATHOCTEH W MHOTO-
MEPHBIE PACTIPEACIICHHUS

Tema 14. Kpurepuu cornacus 2 2 2 6
MIPY TIPOBEPKE CTATUCTUIECCKUX

TUIIOTE3

Tema 15. JlucnepcruoHHbIM aHa- 2 2 2 6

3. Pactipenenenus ciryqaiHbIX
BenmunH B Mathcad

Tema 16. O6cnyxuBaHue u pe- 2 4 2 8
ryiupoBanne BC B paznuyHbIxX

peKUMax

Tema 17. DpdextuBHocTh YB/I 2 4 2 8
U 3arpy’>KEeHHOCTbH JIUCIIeTYepa

YBJ]

Tewma 18. JIucranumu maneBpa 2 4 4 10
BC npu nepeceueHnn 3aHATOTO

SIIEJIOHA

Tema 19. YB/I na nepecekato- 2 2 2 6
HIUXCS Tpaccax

[TpoMexyTouHas aTTecTanus 36
Hroro 3a 8 cemecTp 24 | 24 24 108
Hrtoro no gucuumninHe 52 | 66 53 216

Cokpawmenus: JI — nexuuu, 113 — npakruueckue 3ansarus, C — cemunapsl, JIP —
nabopatopHbie padoTsl, CPC — camocrositenbHas padborta crynenra, KP — kypcoBas
pabora.

5.3 ConepskaHue TUCUMIIIIMHBI

Tema 1. OcHOBHBIE CBeIEHUSI 0 MATEMATHYECKOM 00eCrie4YeHU aBTOMA-
TU3UMPOBAHHBIX CUCTEM YIPaBJeHHUS BO3AYLIHbIM ABUKEHUEM
O0630p COBpEeMEHHBIX MAaTEMAaTUYECKUX a’pOHABUTAIMOHHBIX 3amady YBJ[. O06-
30p MAKETOB MPOTPAMM, UCIIOJIb3YyEMBIX KaK KOMIIBIOTEPHBIE CHCTEMbI CUMBOJIBHOM
matematuku (KCCM). Bosmosxknoctu Mathcad st perenust 3amau YB/I,



Tema 2. OcHoBbl padotsl ¢ Mathcad
Wnrepdeiic cpeapt Mathcad. O630p maHenel, BKIAJI0OK ¥ COYCTAHUHN KIIABHIIL
Apudmernueckue Beipakenus. Mathcad kak HaydHBI pa3MepHBIN KaIbKYIISTOP.

Tema 3. MaTtemaTuveckue BprauciaeHuss B Mathcad

CuMBOJIbHBIC BBIUMCIICHUS U TpeoOpasoBanus B Mathcad. MunekcHbie mepe-
MeHHble W (yHKIMH OT HuUX. WHIEKCHbIE BbIpakeHHs. BcTpoeHHBIE (yHKIHH
Mathcad u ux xaTeropum.

Tema 4. MaTpuuHble U BEKTOPHbIE BHIYHCICHUSA

Marpuupl 1 BEKTOPBI: MOHATHE, CO3/IAHUE, MHULIHANU3ausa. MaTpuiHble U BEK-
TOPHBIC MAaTEMATUYECKUE ONEpali, U BbIYUCICHUSA. IHAEKCh BEKTOPOB U MATPHII:
MOHSTUE, KOHTPOJIb TPAHHUIL], U3MEHEHHE TpaHull. CBs3b BEKTOPOB C MHICKCHBIMU I1€-
PEMEHHBIMU.

Tema S. /IBymepHas u TpexmepHas rpapuxka

I'paduxu 2D u 3D. Ilpunnuns! noctpoenus. Buasl rpadukos. dopmatupona-

Hue. JlekapToBbl, NOJSIpHBIE, TapamMeTpuueckue rpaduku GyHKIUM 1 TepeMeHHON.

Tema 6. UncieHHbIe M CHMBOJIbHbIE PelICHUS YPABHEHUI M CUCTEM aJI-
re0panv4ecKuX ypaBHeHH

[IpuHIMOBl YKCIEHHOTO (MPUOJMIKEHHOr0) pelieHus ypaBHeHUM. IlepeueHb
¢ynkuuii Mathcad s mowcka YHCIIEHHBIX PEIICHHH MOJMHOMUAIBHBIX U TPOM3-
BOJIbHBIX YPABHEHMI. YPaBHEHHUS C | HEW3BECTHBIM: 3aIlMCh YPaBHEHWMW, 3aJIaHHE
HaYyaJbHOIO MPUOJIMKEHUS, OUCK pElIeHUs, MpoBepKa pemeHuid. CucTeMsl ypaBHe-
HUM: 3aliCh YpaBHEHUH, 3alaHH€ HAYaJIbHOTO MPUOJIMKEHUS, OUCK PELIeHUS, MPO-
BEpKa PEIICHUM.

Tema 7. llpumenenune Mathcad nuisi pemennst 3a1a4 3J1eKTPOTEXHUKH.
UucrieHHbIe U CUMBOJIBHBIC PEIICHUS CUCTEM JIMHEWHBIX alreOpandeckux ypaB-
HeHud s metona Kupxroda. Peanmzainus mMeroza y3/IOBBIX TOTEHIMAIOB B
Mathcad. [IpoBepka perieHus ¢ MoMoIblo 0agaHca MOIITHOCTEH.

Tema 8. IlporpammupoBanne B Mathcad
3amanue QyHKIMI Mojb30BaTeNns: MMeHa (QyHKUMM, (opMalibHbIE TTapaMeTphl,
BbI30B (DYHKLMI, (DakTHUECKHE mapaMmeTpsl, Teiao GyHKuu. OnepaTopbl BCTPOEHHO-
ro s3eika nmporpammupoBanus Mathcad. CtpykTypHOE mporpaMMUpOBaHHE BBIYKC-
JUTENbHBIX AITOPUTMOB.

Tema 9. UnciieHHbI MaTeMATHYECCKUA aHAJIN3
[Tpenens. AuddepentmpoBanue. YucieHHOE U aHATUTUYECKOE UHTETPUPOBa-
Hue. Pasnoxxenue B psaasl. UHTErpanbHbie peodpa3zoBanus. OObIkHOBeHHBIC MU de-
penuumansHbie ypaBHenus (OY).

Pa3znen 2. Teopusi BeposiTHOCTeH 1 MaTeMaTH4Yeckasi ctaTucTuka B YB/I
Tema 10. OcHOBBI TeOpUU BEPOATHOCTEH



OCHOBHBIE TTOHSTHS TEOPUHU BEPOSTHOCTEH. [[pOCTpaHCTBO AIeMEHTapHBIX COOBI-
TUH. AnreOpa coOBITHH, e akcHOMbl. AKCHoMaTuka KoiMoropoBa Teopuu BEpOSTHO-
CTel u ciencTBus u3 Hee. Kimaccuueckoe onpeiesieHrne BEpOsSTHOCTH.
Tema 11. OcHOBBI MaTEMATHUYECKOH CTATUCTUKH
HavanbHble U 11eHTpaabHbIe MOMEHTHI pactipeaencHuil. [IpousBossiime u xapak-
TepucTUUYECKrEe (YHKIIMM MOMEHTOB. MaTeMaTuyecKkoe OXKHUJIaHHue, TUCTICPCUS U CTaH-
JApTHOE OTKJIOHEeHHE. BhiOopKka u3 reHepajbHON COBOKYITHOCTH.

Tema 12. OcHoBHBIE pacnpeesieHnsi, npuMeHsiembie B YB/I, 1 0CHOBBI Teo-
PHM MacCOBOI0 00CIy:KMBAHUS
Teopema Ilyaccona. HauBeposiTHeliiiee 4uCiiO COOBITHI. DKCHOHEHIMAIBHOE
pacnpenenenrne. HopmanbHOe pacnpeeieHuen ero MOMEHTHI.

Tema 13. IlpeaesibHbIC TEOPEMbI TEOPHH BEPOATHOCTE I MHOTOMEPHBbIE pac-
npeaeeHust
HepasenctBo YeOrbImeBa. 3akoH OonbIMX yrcen— TeopeMbl UeObimieBa u bep-
HyJu. LlenTpanbHas npenensHas teopeMa— teopeMa JlsmyHoBa. JlokanbHas U uHTE-
rpaipHas TeopeMsl Myaspa — Jlamaca.

Tema 14. Kputepuu corsiacusi npu NpoBepKe CTATUCTUYECKUX THIIOTE3
Ommbku nepBoro u Broporo poxaa.Kpurepuii cornacust [lupcona. Kpurepuii co-
riacus Pomanosckoro. Kpurepuii cornacust Konmoroposa. YpoBeHb 3HaUMMOCTH U J10-
BEpUTENbHASL BEPOSITHOCTb.

Tema 15./lucnepcuonnslil anaaus. PacnipenesieHus1 cJiy4alHbIX BeJTMYUH B
Mathcad
OnHodakTOpHBIA TUCTIEPCUOHHBIN aHa3. MHOTO(AKTOPHBIN JUCTIEPCUOHHBIN
aHayn3. OJTHOMEPHBII 1 MHOTOMEPHBIN IUCIIEPCUOHHBIN aHamu3. OCHOBHOE TOXKJIECTBO
JUCIIEPCUOHHOTO aHAJINA3A.

Pazngen 3. Pemenue 3agau YB/
Tema 16.00caxy:kuBanue u peryauposanue BC B pa3jn4HbIX pe:kuMax

O6cnyxuBanue BC na BIIII B pa3nuyHbIX pexuMax: B PEKUME «IIOCATKa», B
PEKHUME «B3JIET» U B CMEIIAHHOM pexkuMe. DneMeHThl TpackTopun BC Ha B3nere u
nocanke. BITP.

O6cnyxuanue BC Ha npennocamoudoinpsimoit u BIIIT u Ha «mpeanocagouHast
npsimas — BIIID». 3aBUCUMOCTB MPOIMYCKHOW CIIOCOOHOCTH MPEANOCaA0YHON IPsIMOit
OT €€ JJIMHBI.

Tema 17.9¢dexTuBHOCTL YB/I M 3arpy:keHHocTs qucneryepa Y B/
Onenka >¢dexruBHoctr YBJI B 30He B3i1eTa u nocaaku. OmeHKa 3arpy>KeHHO-
CTH JMCIIeTYEpa TIPHU YIPABJICHUH BO3AYIIHBIM ABMXeHUEeM. OmMHO(AKTOPHBIN aHa-
JIU3 3arPYKEHHOCTH JIUCTIETYEPA.

Tema 18. Iucranunu maneBpa BC npu nepeceyeHun 3aHATOrO 311€JI0HA



Huctaniuu maneBpa BC npu nepecedyeHun BCTPEYHOTO 3aHATOIO 3IIEIOHa TS
CUTYallMi: BCTPEUHOTO JIBH)KEHUSI B TOPU3OHTAILHON M BEPTUKAIBHOM IMJIOCKOCTSIX,
WM OJJHOBPEMEHHOT0 Habopa, UM OJTHOBPEMEHHOTO CHUKEHUSI.

Huctaniuu maneBpa BC mpu nepecedeHuu MOMyTHOTO 3aHATOTO SUIETIOHA IS
CUTYyallul OJIHOBPEMEHHOTO Ha0Opa WJIM OJJHOBPEMEHHOTO CHIKEHHUA. JucraHuuu
PO10JIbHO-00KOBOTO MaHeBpa BC mpu nepeceueHrny BCTPEYHOro 3aHSITOrO d1IEI0HA
Jutst cutyanuu otBopoTa nepBbiM BC. Jluctanius 6okoBoro MmaneBpa BC npu niepe-
CEYEHMH IOITYTHOTO 3aHATOTO 3IIEJIOHA.

Tema 19. YB/I Ha nepecexkaromuxcs Tpaccax

BC na nepecekaromuxcs tpaccax. Cucrema MoiayKpyroBoro 31IEJIOHUPOBAaHUS.
[TorpebHbIE TUCTAHIIUH JIJIs1 COOTIOIEHUSI HOPM OOKOBOTO 3IIEIOHUPOBAHUS.

5.4 IlpakTuyeckue 3aHATHS

o v Tpyzo-
TemaTuka MpaKTUYECKUX 3aHITHN eMKOCTh
AT (4acel)
TUTUHBI
7 ceMecTp
2 I13 Nel. OcHoBsl pabotsl ¢ Mathcad 4
3 [13 Neo2. Berpoennsie pynkiuu Mathcad u ux xkareropuu. 4
4 13 Ne3. MaTpuuHble U BEKTOPHBIE BHIUMCICHHUS 4
5 I13 Ned. TudpdhepennmpoBanme. 4
6 I13 No5. YUncneHHoe 1 aHAIMTHYECKOE HHTETPUPOBAHKE. 6
7 I13 Ne6. UncnenHnoe u ananmtudeckoe pemrenne OJ1Y. 4
8 [13 Ne7. Metox Monte-Kapio. 4
9 [13 Ne8. YcnoBHas BeposiTHOCTh. DOpMyJIa MOJTHOW BEpPOSIT- 6
Hocth. Dopmyna baiteca.
10 [13 Ne9. bunomuansHoe pactpenenenue. HansepostHeliee 6
YHCIIO0 COOBITHUH,
Hroro 3a 7 cemectp 42
8 cemecTp
11 I13 NelO. HecmemieHnHass BbIOOpOYHAs JUCIIEPCHSI W CTaH- 2
JAPTHOE OTKJIOHEHUE. MeTOo I HAMMEHBIIINX KBaJIPATOB.
12 I13 Nell. W3yuenume 3akoHa pacnpenencHus Ilyaccona B 2
Mathcad.
13 [13 Nel2. IIpocrerimmii [TyacconoBckuii mpotiecc. 2
14 [13 Nel3. M3ydeHre HOPMAIBLHOTO 3aKOHA PACIIPEICICHUS B 2
Mathcad.
15 I13 Nel4. IentpanbHas mpeaeabHas TeopeMa. 2
16 I13 Nel5. MHOTrOMEpHBIE pacipe/IeIICHHSI. 4
17 13 Nel6. Kpurepuii cornacus [Tupcona. 4
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Howmep

TEeMBI . Tpyno-

Temarnka MpakKTUYCCKUX 3aHITHA EeMKOCTb
AUCTIH- (4acer)
TIJTUHBI

18 I13 Nel/. OgrObaKTOPHBINH AUCTICPCHOHHBIA aHAJIH3. 4

19 [13 Nel8. O6cnyxuBanue BC Ha BIIII B paznuuHbIX pexu- 2
MaX: B PEKUME «IOCaTKa», B PeKUME «B3JICT» U B CMEIIaH-

HOM PEXXHUME.
Hroro 3a 8 cemecTp 24
HUtoro no gucouiinHe 66

5.5 JlabopaTopHbIil NIPAKTHKYM

JlaGopaTopHBIi MPAKTUKYM y4eOHBIM TUIAHOM HE TIPETyCMOTPEH.

5.6 CamocTosiTesibHasi padoTa

o v Tpyzo-
Buier caMOCTOSATENBHOM paOOTHI E€MKOCTh
AMCIH- (4ackl)
TIJTUHBI
7 cemecTp

2 N3yuenue teoperuueckoro marepuana. [loaroroBka 2
nuckyccuu [3-6,14].

3 N3ydyenue teoperudyeckoro Marepuana. IloarotoBka k 3
nuckycenn [2,5,9,10].

4 N3yuenne teopetnueckoro marepuana. [loaroroska k te- 3
cry, nuckyccuu [3-6,8,11].

5 N3yuenne teoperuueckoro wmartepuaina. lloaroroBka k 2
nuckycenn [9, 12-14].

6 N3yuyenue teopernyeckoro marepuana. [loarotoBka k Te- 4
cry, nuckyccuu [1, 10,11,14].

7 N3yuenne Tteopetudeckoro marepuana. [logroroBka kK te- 4
cTy, nuckyccuu [2-5, 7, 9-10,14].

8 N3yuenue teopetnmdeckoro marepuaina. IloaroroBka 3
ycTHOMY onpocy. IToaroroska k muckyccuu [1-6, 14].

9 Wzydenne Tteoperndeckoro Martepuana .IloaroroBka 4
ycTHOMY onpocy. IToaroroska k quckyccun [6, 8, 13-14].

10 Wzydenne Tteoperndeckoro Martepuana. [loaroroBka 4
ycTHOMY ompocy. [loarotoBka K TECTy M BBHITIOJHEHUIO
npakThyeckoro 3aganus [1-3, 14].

Wroro 3a 7 cemecTp 29
8 cemecTp
11 ‘ N3yuenne teopernueckoro wmarepuaina. I[loarotroBka k ] 4
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Howmep
TEMBI
IUCIU-
TUIMHBI

Buasl camocTosTenbHOM pabOThI

Tpyno-
EMKOCTh
(dachr)

muckyccuu. [ToaroroBka k yctHomy orpocy. Iloaroroska
K TECTY M BBINOJIHEHUIO MPAKTUYECKOTo 3ananus [1-3,13].

12

N3yuyenue teopetnueckoro marepuaia. [logroroska k Bbl-
CTYIJICHUSIM Ha MPAKTUYECKOM 3aHATHU C JOKJIAaJlaMU U
coobmenusimu. [loaroroBka k yctHomy ompocy. [loaro-
TOBKa K TECTYy M BBINOJHEHHUIO MPAKTUYECKOTO 3aJIaHMS

[2,3,6,10,12-14].

13

W3ydyeHne TeopeTHyeckoro Marepumaia. I[loaroroBka x
muckycenn [5,11,13].

14

M3ydyeHne TeOpeTHYECKOro Martepuana. Iloaroroeka K
ycTHOMY ormpocy. [IoAroToBka K TECTy M BBIITOJHEHHUIO
npakTHueckoro 3aganus [1,2,6,9,14].

15

W3yuenue TeopeTuueckoro Matepuaia. IloaroroBka K
nuckyccu [3,9-16].

16

W3yuenne teopernueckoro marepuana [1-6, 13-14]. ITox-
TOTOBKAa K BBICTYIICHUSM Ha IMPAKTUYCCKOM 3aHITHH C
JIOKJIagaMu M cooOmeHussMu. [loAroToBKa K YCTHOMY
orpocy. [ToAroToBKa K TECTy M BBIMOJHEHUIO TPAKTHYC-
CKOTO 33JIaHHs

17

N3ydenue TeopeTndeckoro marepuana. I[loaroroBka K Bbi-
CTYIUICHUSIM Ha TPAKTHYECKOM 3aHITHH C JOKJIagaMHU U
COOOIIEHUSIMH W BBITIOJTHCHUIO TPAKTHYCCKOTO 3aJaHus

[14-19].

18

N3yuenune teopetnueckoro Matepuana [1-6, 10, 13-14].
[TonroroBka k yctHOoMy ompocy. [loaroroBka k tecty u
BBITOJIHEHUIO TPAKTUYECKOTO 3aJaHMUS.

19

W3ydyenne TeopeTHueckoro Marepuaia. I[loaroroBka
muckycenn [2,3,9,14].

Uroro 3a 8 cemectp

24

Hroro o gucuumimae

53

5.7 KypcoBblie padoThI
KypcoBsie paboThl y4eOHBIM MJIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMUYECKOe H HH(OPMAIMOHHOE O0ecTedeHne JUCIMTILTHHbI

a) OCHOBHAsl JTUTEpaTypa:
1. Kuzbko B.I'. YnpaBJ/ieHue 1BH:KeHHMEeM BO3AYIIHBIX cy10B. KHura 1
[Texkcr]. — CII6.: Axagemus I'A, 2003. KonudecTBo sKk3eMIuIsipoB: 85.
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2. Ku3zpko B.I'. YnpaBjienue ABU:KeHUEM BO3AYIIHBIX cy10B. Knura 2
[Texct]. — CII6.: Akagemus I'A, 2003. KonudecTBo 2K3eMILIApOB: 82.

3. Kuzpko B.I'. YnpaBiienue ABu:keHHeM BO3AYIIHBIX cyaoB. Knura 3.
[Texct]. — CI16.: Axanemus I'A, 2003. KonudecTBo 3K3eMILISpOB: 83.

4. Kuspko B.I'. YnipaBiieHre ABH:KeHHEM BO3AYIIHBIX cya0oB. Knura 4. /
Axanemus I'A. — CI16.. Akanemus A, 2003. KonudecTBo 3K3eMILIsIpoB: 83.

5. Kussko B.I'. Pemenne 3anqau YB/I ¢ npumenennem Mathcad: Yue6Hoe mo-
cobue [Dnexkrponnslit pecypc]. / Yausepcurer I'A. — CI16.: CII6I'Y T'A, 2009. — Pe-
xuM focrymna: http://85.142.11.206/Marc\Web/Tmp/f25006.pdf cBoGoansrtit (nata 06-
pamenus 15.01.2018).

0) IOMOJHUTENbHAS JIUTEpaATypa:

6. Hamuurep, B. A. Teopusi BeposiTHOCTel U MaTeMATH4YeCKAasl CTATHCTUKA €
npuMmeHenneM Mathcad: Y4yeOHUK ¥ IPaKTHKYM /IS TIPUKJIAIHOTO OakaiaBprara
[DaexTponnsiii pecypc]/ B. A. lanunrep, C. 1. Cumomkenkos, b. C. Mamokiios. —
2-¢ u3A., ucnp. u gon. — M.: FOpaiit, 2018. — 145 ¢. — ISBN 978-5-534-10080-8.
Pesxum noctyna: https://biblio-online.ru/viewer/teoriya-veroyatnostey-i-
matematicheskaya-statistika-s-primeneniem-mathcad-429302.

7. boes, B. JI. AMuTaumoHHOe MOIeJIMPOBAHUE CHCTEM: yaeOHOE Imocooue
JUTSL IPUKITATHOTO OakanaBpuaTa [nekTpoHHbi pecypc]. — M.: FOpaiir, 2018. —
253 ¢. — ISBN 978-5-534-04734-9. Pexxum noctyna: https://biblio-
online.ru/viewer/imitacionnoe-modelirovanie-sistem-415834.

8. Akomos, A. C. UMuTallHOHHOE MO/IeTUPOBaHUe: YICOHUK U TMPAKTUKYM
TSl akajJieMudecKkoro 0akanaBpuara [DneKTpoHHBIN pecypc]. — M.: FOpaiit, 2018.
— 389 ¢. ISBN 978-5-534-02528-6. Pexxum noctyma: https://biblio-
online.ru/viewer/imitacionnoe-modelirovanie-413331.

B) IporpamMmHoe obecrnieuenre u IHTepHeT-pecypChi:

9. U3yyaemasi KOMNbIOTEPHAA cUcTeMa cUMBOJIbHOMH MaTemaTuku (KCCM)
[DnexkTpoHHBIN pecypc]|. — Pexum nocryna:
https://www.ptc.com/en/products/mathcad , cBo6oaHbI (1aTa 0OpalcHUS:
15.01.2018).

10. YueOHblii 1 00pa3oBaTebHbIH CAHT [DIEKTPOHHBIN pecypc]|. — Pexum
JocTymna: WWW.exponenta.ru, ceo0oanslit (nata ooparmenus: 29.01.2018).

11. BcemupHasi unTepHer-3Hiukiaoneauss Wikipedia [ DiekTpoHHBIi pe-
cypc]. — Pexxum mocryna: Www.wikipedia.org, cBoOoiHbIi (1aTa oOpalieHus:
15.01.2018).

I') MporpaMmMHoe obecriedeHue (JIMIEH3UOHHOE), 0a3bl JaHHBIX, HH()OPMAIIUOH-
HO-CTIPABOYHBIC U IOMCKOBHIE CUCTEMBI:

12. EAuHoe 0KHO J0CTYyNa K 00pa30BaTe/bHbIM pecypcaM [DIeKTPOHHBIN
pecypc]. — Pexxum moctyma: http://window.edu.ru, cBo6oaHbI# (1aTa 0OpaIieHus:
15.01.2018).
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13. DnexkTpoHHas 6ubaMoTeka HayuyHbIX nmyOankaumii «eLIBRARY.RU»
[DnexTponHbIH pecypc] — Pexum nocryma: http://elibrary.ru/, ceo6oansblit (1ata 06-
pamenus: 15.01.2018).

14. Dn1eKTPOHHO-0MOIHOTEYHAS cUCTeMA U31aTeabeTBa «JlaHby [Dek-
TPOHHBIH pecypc] — Pexxum moctyma: http://e.lanbook.com/ (nata obpamienus:
15.01.2018).

7 MaTepl/laJIbHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHUIIJINHBI

Kommetorepusiiiii kimace (aya. 803) ¢ mocrymoMm B MHTEpHET, MEpPEHOCHOM
npoektop ACER X1261P, skpaH, yueOHas nocka. JIMIEH3MOHHOE NPOrpaMMHOE
obecneuenne: MactCAD 14 (yuensus Ne 2566427 ot 27.12.2010).

NupopmalinoHHO-CIIpaBOYHBIE M MaTepuaibHBIE pEcypchl  OMOIMOTEKU
CIIoI'Y I'A.

8 Obpa3oBare/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

Peanuzainus KOMIIETEHTHOCTHOTO MOJX0/Ia MPEyCMaTPUBAET IUPOKOE HCTOIb-
30BaHME B YYEOHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHs-
TUW, HA OCHOBE COBPEMEHHBIX MH(DOPMAIIMOHHBIX U 00pPa30BATEIBHBIX TEXHOJIOTHH,
YTO, B COUCTAHUH C BHEAYJIUTOPHOU pabOTOM, MPUBOIUT K (DOPMUPOBAHUIO U PA3BU-
THIO TTPO(PECCUOHABHBIX KOMIIETCHIIMN 00YyJaromuXxcs. ITO MO3BOJSET YIUTHIBAThH
KaK MCXOIHBIA ypOBEHb 3HAHWI CTYIACHTOB, TaK U CYIICCTBYIOIIHE METOJIMYCCKHUE,
OpraHU3aIMOHHBIC ¥ TEXHUISCKUE BO3MOKHOCTH OOyUCHHUS.

PaGora Haj yyeOHBIM MaTepUaIoOM CKJIAAbIBAETCS W3 HU3YyUYCHUS JICKIIMOHHBIX
KYPCOB ¥ BBITTIOJTHEHUS TTPAKTUICCKUX 3aJJaHUN U TECTOB.

Jlexiust kak oOpaszoBaTeNbHAsT TEXHOJIOTHS MPEJCTAaBIAET COOOW YCTHOE, CH-
CTEMATHUYECKHU TOCJIEeI0BATEILHOE M3JI0KEHUE TMpernoaaBaTesieM y4eOHOro MaTepua-
Ja ¢ IeJIbI0 OpraHu3aIiy IeJeHANPABICHHONW MO3HABATEILHON JAESTEIHLHOCTU 00Y-
YAIONIUXCsl TI0 OBJIAJICHUIO 3HAHUSIMU, YMEHUSMH ¥ HaBBIKAMH YUTAEMOU JAUCIIUILIN-
HbI. JIeK1us cocTaBiisieT OCHOBY TEOPETUUECKOT0 00yUYeHHUs B paMKaX JUCIUTUINHBI U
HalpaBjeHa Ha CHUCTEMATHU3MPOBAHHOE W3JI0KEHHWE HAKOIUICHHBIX M aKTYyaJbHBIX
HaYYHBIX 3HAHUM.

[Ipu U3yueHnr AUCHMIUIMHBI UCTIOIB3YIOTCS KaK TPAIUIIMOHHBIC JICKITUH, TaK U
WHTEPAKTUBHBIC JICKITMU. VIHTepaKTHBHBIC JIEKIIMHA MPOBOAITCS B (popme mpodiem-
HBIX JICKIIUW, TJIABHAS IICNIb KOTOPBIX — MPUOOpETEHHWE 3HAHHWKA CTYyACHTAMHU TIpH
HEIOCPEICTBEHHOM JICHCTBEHHOM HMX y4JacTHW. Ha mpoOJeMHBIX JEKIUSX TPOIECC
MO3HAHUS CTYJCHTOB B COTPYJIHUYCCTBE U JUAJIOTE C MPEIOIaBaTesieM u IPYT C JIPy-
roM MpHUOTMKAETCA K UCCIeN0BaTeNbCcKOl nesitenbHocTH. ConmepikaHue mpoOIeMbl
pacKpbIBaeTCs MyTEM OpPraHU3allMK MMOMCKA €€ PEIICHUS WM CYMMHPOBAHUS U aHa-
Jn3a TPATUIMOHHBIX U COBPEMEHHBIX TOUEK 3peHus. OCHOBHBIMH dTarlaMu MO3HaBa-
TEJIHLHOW NEATeTLHOCTH CTYACHTOB B MPOIECCE MPOOJIEMHON JICKIIUU SIBIISFOTCS: Q)
OCO3HaHHe MPOoOJEeMbI; 0) BBIIBIKCHUE THIOTE3, MPEIIOKECHHS MO PEIICHUIO TPO-
0J1eMbl; B) 00CY)X/I€HHE BApUAHTOB PEIICHUSI IPOOJIEMBI; T) TPOBEPKA PEIICHNUS.

[IpoGnemHBbIe TEKIMKU MPOBOASATCS 10 TeMaMm D, 7-12,14-18 (24 yaca).
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[TpakTryeckoe 3aHATHE MO TUCIHUIUIMHE COACHCTBYET BBIPAOOTKE y 0O0ydaro-
IAXCS YMEHHUM W HABBIKOB NMPHUMEHCHUS 3HAHWM, MOJYYEHHBIX B XOJE CaMOCTOS-
TENBLHON paboThl. IIpakTHUecKre 3aHATHS Kak 00pa3oBaTeiibHAas TEXHOJOTHs ITOMO-
raloT CTYICHTaM CHCTEMAaTU3UPOBATh, 3aKPEIUTh U YIIIyOuTh 3HaHMs. [IpakTHUecKue
3aHSATHS TPOBOIATCS B ayJTUTOPHOW M MHTEPAKTUBHOU (opme (muckyccuw, 24 daca,
cm. 1. 9).

CamocrosTenbHas padoTa CTYACHTOB SBJSICTCS OJHOM W3 BaKHEHMIIIMX COCTaB-
JSFOIMX 00pa3oBaTesbHOTO Tporiecca. OCHOBHBIM MPHHIIUIIOM OPTaHU3aIMHA CaMO-
CTOSATCIILHOU PabOTHI CTYIEHTOB SIBJIIETCS KOMILICKCHBIN TOX0/1, HAlPaBJICHHBIH Ha
(dbopMHUpOBaHKME HABBIKOB PEIPOTYKTHBHON M TBOPUECKOM ACATEILHOCTH CTYACHTA B
ayJMTOPUH, MPH BHEAYJAUTOPHBIX KOHTAKTaX C IMperojaBaTeiaeM, MPH JOMAaIlHER
HOJArOTOBKE. [ J1aBHas I11€Jb CaMOCTOSITEIbHON PabOThl CTYAECHTOB — Pa3BHTHE CIIO-
COOHOCTH OpPraHM30BBIBATH M PEATM30BLIBATH CBOIO JCSITEIBHOCTH 0€3 MOCTOPOHHETO
pykoBojcTBa M momoid. CaMocTosATeNIbHAs paboTa MOAPA3yMEBAET BBHIMOIHECHUC
CTY/JICHTOM TIOMCKa, aHaJn3a MH(OpMAaIuK, IpopaboTKy Ha 3TOH OCHOBE y4eOHOIO
MaTepHaa, MoJAroTOBKY K MPOEKTaM.

9 ®oH OLIEHOYHBIX CPEACTB VIS MPOBEIEHUs] TEKYIero KOHTPOJIA ycleBa-
€MOCTH U MPOMEKYTOYHOM ATTECTALMH [0 UTOraM OCBOCHHUS M CHUIIMHBI

YpoBeHb U KayeCTBO 3HAHUI OOYyYalOLIMXCSl OLEHUBAIOTCS IO pe3yibTaTam
BXOJIHOT'O KOHTPOJISI, TEKYIIEro KOHTPOJS yCIEBAEMOCTH M IPOMEKYTOUYHOM aTTe-
CTal[M¥ M0 UTOTaM OCBOEHUS JUCUUIUIMHBI B BUJI€ SK3aMEHA.

VYCTHBIN onmpoc MPOBOAUTCS HA MPAKTUYECKUX 3AHATHSAX C LIEJIbI0 KOHTPOJS
YCBOEHUS TEOPETUYECKOI0 MaTepuaia, u3jaaraeMoro Ha Jiekiuu. Ilepeuenp Bonpocos
OINpEENSIETCS YPOBHEM MOATOTOBKH YYEOHOW TPYIIbI, @ TAKKE WHIUBUIYAIbHBIMU
O0COOEHHOCTSIMU O0YyUYaOIIUXCA.

Jlokisiag — pe3yibTaT caMOCTOSITENIbHOM paboThl 00yyarolerocs, mpeacTaBis-
IOLMI cOO00M MyOJIMYHOE BBICTYIUIEHHE, IEMOHCTPUPYIOLIEE YMEHUE MOCTPOUTH JIO-
TMYECKU TOCJIEIOBATEIbHOE U3JI0KEHHUE KIIFOUEBBIX BOIPOCOB M30paHHON TEMBI J10-
KJIaJa.

IIpakTrueckoe 3aaHUe BBLAAECTCS CTYIEHTaM Ha NPAKTUYECKHUX 3aHATHUAX U
npearnoiaraeT pelieHue 3aznad, BhIBOZ (OpMyJl, 3allOoJIHEHHWE TaOJul, HalhcaHHe
KOMITBIOTEPHBIX MIPOrPAMM, BBINOJHEHUE ONPEIEIECHHBIX NEUCTBUIM Ha KOMIIBIOTEpPE
U T.I.

Huckyccusi, BIsAACh OJHOW 13 HambOosee 3P(HEKTUBHBIX TEXHOJOTHMA TPpyIIo-
BOT'0 B3aMMOJICHCTBUSI, YCUIIMBAET Pa3BUBAOIIME U BOCIUTATENIbHBIE YP(DHEKTHI 00Y-
YEeHUSI, CO3JAaeT YCIOBUS JJII OTKPBITOTO BBIPAKEHMSI YYACTHUKAMHU CBOUX MBICIEH,
NO3ULKKA, 00JalaeT BO3MOKHOCTBIO BO3JIEUCTBUS HA YCTAHOBKU €€ YYaCTHHUKOB.
[IpyHIMNIaMy OpraHU3aluy JUCKYCCUU SIBISIFOTCS COAECHCTBUE BOZHUKHOBEHUIO Allb-
TEPHATUBHBIX MHEHUN, MyTeW pelIeHus MpoOJeMbl, KOHCTPYKTUBHOCTb KPHUTHKH,
o0ecrniedyeHre MCUX0JI0rMUYeCKON 3alMIIIeHHOCTH YYaCTHUKOB. JIMCKYCCHUU MTPOBOIST-
cs 1o Temam 2, 3,4, 5,6,7,8,9,11, 13, 15, 19 (24 gaca).

IIpomexxyTouHas arTecTanys 0 UTOraM OCBOEHHUS JUCUUILIIMHBI IPOBOAUTCS B
BHJIE DK3aM€Ha B 8 CEMeCTpe M B BHJIE 3a4€Ta C OLIEHKOW B 7 cemecTtpe. K MOMeHTy
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ClIayd dK3aMeHa (3a4era ¢ OIEHKOM) JOJDKHBI OBITh YCIICITHO MPOMICHBI TPEIbITY-
mre GopMbl KOHTPOJIL. DK3aMeH (3a4eT C OICHKOM) MO3BOJISCT OLCHUTh YPOBEHD
OCBOCHMSI KOMITETCHIIUM 3a BECh MEPUOJ U3YUEHHUS JUCIUIIIINHBI.

J{nst mpoBeIeHUsT TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTe-
CTallM¥ 110 UTOraM OCBOEHUSI TUCHUTUIMHBI TPEYCMOTPEHO:

- OAJITBHO-PEUTHUHTOBASI CUCTEMA OIIEHKH TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
3HAHUW W MPOMEKYTOYHOM aTTecTanuu cTyJaeHToB. [laHHas ¢opma popMupoBanus
PE3YJIbTUPYIOLIEN OLICHKU YYUTHIBAET AKTUBHOCTH CTYAECHTOB Ha 3aHATHUSX, MTOCEIIA-
€MOCTb 3aHSITUN, OLEHKHU 32 MPAKTUYECKHE PAOOThI, BHIMOJHEHUE CAMOCTOSTEIbHBIX
3aJaHuM.

- YCTHBIH OTBET Ha DK3aMEHE M0 OWjIeTaM, COACPXKAIINM JBa TCOPETHUCCKUX
BOIIPOCA U OJHO MPAKTHYECKOE 3aJaHUE; YCTHBIM OTBET HA 3a4€TE C OLICHKOW HA JBa
TEOPETUYECKUX BOIPOCA.

9.1. Ba/LuIbHO-pPeliTUHIOBasl CHCTEMA OLEHKH TEKYIIero KOHTPOJIsI ycrneBae-
MOCTH ¥ 3HAHUH ¥ MPOMEKYTOYHOM aTTeCTANUM CTYA€HTOB

OO6mast TpyA0€MKOCTb JUCIUIUIMHBI COCTaBIISICT 6 3ayeTHbIC eauHMIBI, 216
aKaJIeMUYCCKUX 4acoB. B MpomMexyTOuHOM aTTecTanuu. dKk3aMeH (8 cemectp), 3a-
4eT ¢ oneHkou (7 cemectp).

KonuuecTBo 6annoB Cpok
KOHTPOJIS
Tema/Buj yaeOHbBIX 3aHATHH (OIEHOYHBIX (mopsiako- Mou-
3aJJaHMi ), TIO3BOJISIFOIIINX CTYACHTY MPOJIe- MUHU- MaKCH- BBII HO- MGIZIa-
MOHCTPUPOBATh JJOCTUTHYTHIA YPOBEHb MaJbHOE | MajabHOE | Mep He-
c(OpMHPOBAHHOCTH KOMIIETEHITUI 3HAUEHHUE | 3HAYCHHE | JEJIU C fHe
Havasa
cemMecTpa)
KoHTaKkTHBIE BUIBI 3aHATHHA
I13 Nel (Tema 2) 2 3,5 1
I13 Ne2 (Tema 3) nuckyccus 2 3,5 2
13 Ne3 (Tema 4) nmuckyccust 2 3,5 3
13 Ne3 (Tema 4) npakTudeckoe 3aJaHue 5,4 7,5 4
I13 Ne4 (Tema 5) nuckyccust 2 3,5 5
13 Ne5 (Tema 6) npakTH4YeCcKOE 3aJIlaHHE 5,4 7,5 6
I13 Ne5 (Tema 6) nuckyccust 2 3,5 6
13 Ne6 (Tema 7) npakTuyeckoe 3aJlaHue 5,3 7,5 7
13 Ne6 (Tema 7) muckyccust 2 3,5 8
I13 Ne7 (Tema 8) mpakTudeckoe 3aJaHue 2,5 4 9
13 Ne7 (Tema 8) muckyccust 2 3,5 10
I13 Ne8 (Tema 9) mpakTudeckoe 3aaHue 2,5 4 11
I13 Ne8 (Tema 9) nuckyccust 2 3,5 12
I13 Ne9 (Tema 10) npakTHUeCKOE 3aTaHNE 2,5 4 13
I13 Ne9 (Tema 10) mpakTHYeCKOE 3aJlaHUC 54 7,5 14
E,Tp“(:ro 1o 00513aTeJIbHBIM BHIAM 3aHA- 45 70
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KonuyecTBo 6annoB Cpok
KOHTPOJIS
Tema/Buj yueOHBIX 3aHATUHN (OLIEHOYHBIX (mopsiiko- ou-
3aJlaHui ), TO3BOJISIOUINX CTYJIEHTY MPOJIe- MUHU- MaKCH- BBII HO- Melzla—
MOHCTPUPOBATh JOCTUTHYTHIA YPOBEHb MajlbHO€ | MaJIbHOE | Mep He-
c(OpMHPOBAHHOCTH KOMIICTEHITHIA 3Ha4YCHHE | 3HAUCHUE | JCIH C e
Hayasa
ceMecTpa)
3a4er c oneHKOI 15 30
HToro no gucuumInHe 60 100
IIpemuanvrvie 6udvl dessimenbHOCMU
(Ons yuema npu onpeoeyieHuu petimunea)
HayuHnble myOnukaium no TeMam JUCIIt- 10
TUTHHBI
VYuactue B KoH(EpeHIUIX TI0 TeMaM JIUCIIU- 10
TUTUHBI
HToro 1omoimHUTENEHO MPEMHUATBHBIX 0aJllIoB 20
Bcero mo iucuMnuinHe AJisi peiiTHHTa 120

IlepeBoa 0a/1710B 0a/UIbHO-PEHTHHIOBOM CHCTEMbI B OLICHKY JIJIA 3a4eTa

KoauvecTBo o N
508 no BPC 1HeHKa (Mo «aKkaJeMuUYecKoii» mKaJe)
90 u 6omee 5 — «OTITUYIHOY
75+89 4 — «XOpOoIIO»
6074 3 — «yJOBIIETBOPUTEIHLHOY
MeHee 60 2 — «HCYJIOBJIETBOPUTEIHLHOY

KonuuecTBo 6anmoB Cpok
KOHTPOJIS
Tema/Buj yueOHBIX 3aHATUHN (OLIEHOYHBIX (mopsiiko- Mou-
3aJIaHuH ), TIO3BOJISIONINX CTYICHTY MPOJIC- MUHU- MaKCH- BBI HO- M;a_
MOHCTPUPOBATh JOCTUTHYTHIA YPOBEHb MaJbHOE | MajabHOE | Mep He-
c(OpMHPOBAHHOCTH KOMIIETEHITUI 3HAUEHHUE | 3HAYCHHE | JEJIU C fHe
HayJaJia
cemMecTpa)
KoHTakTHBIE BUIBI 3aHATHI
[13 Ne 10(Tema 11) muckyccus 2 3,5 2
I13 Ne 10(Tema 11) mpaxkTudeckoe 3aanue 2,5 4 3
[13 Ne 10(Tema 11) mpakTuueckoe 3a1aHnue 3 4,5 4
I13 Ne 11(Tema 12) mpakTudeckoe 3aaaHue 3,2 4.4 4
I13 Ne 11(Tema 12) mpaktuueckoe 3agaHue 2,5 4 5
[13 Ne 11(Tema 12) mpakTuyeckoe 3aaHue 3 4,5 5
13 Ne 12(Tema 13) nuckyccust 2 3,5 6
I13 Ne 13(Tema 14) mpakTuueckoe 3aaaHue 25 4.3 7
I13 Ne 13(Tema 14) npakTudeckoe 3aJaHue 3 4,5 8
13 Ne 14(Tema 15) nuckyccust 2 3,7 9
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KonuyecTBo 6annoB Cpok
KOHTPOJIS
Tema/Buj yueOHBIX 3aHATUHN (OLIEHOYHBIX (mopsiiko- ou-
3aJlaHui ), TO3BOJISIOUINX CTYJIEHTY MPOJIe- MUHU- MaKCH- BbIil HO- M;a_
MOHCTPUPOBATh JOCTUTHYTHIA YPOBEHb MaJbHOE | MajJbHOE | Mep He-
c(OpMHPOBAHHOCTH KOMIICTEHITHIA 3HAUCHWE | 3HAYCHHE | JEJIU C e
Hayasa
ceMecTpa)
I13 Ne 15(Tema 16) mpakTudeckoe 3a1aHue 3,2 4,3 10
I13 Ne 15(Tema 16) mpakTuueckoe 3agaHue 2,5 4 10
I13 Ne 15(Tema 16) mpakTuueckoe 3agaHue 3 4,5 11
I13 Ne 16(Tema 17) 3,1 4,3 12
I13 Ne 17(Tema 18) mpakTrueckoe 3aaaHue 3 4,5 13
I13 Ne 17(Tema 18) npakTryeckoe 3aaHue 2,5 4 13
I13 Ne 18(Tema 19) Juckyccust 2 3,5 14
HToro no 06s13aTejIbHBIM BUAaM 3aHsI- 45 20
THH
JK3aMeH 15 30
HToro mo tucuuIInue 60 100
Ilpemuanvuvie udvl dessmenvHocmu
(0151 yuema npu onpeoenienuu petimumea)
HayuHnble myOnukaium no TeMam JUCIiy- 10
TUTHHBI
VYuactue B KOH(DEPEHIUSIX TI0 TEMaM JTUCIH- 10
TUTUHBI
HToro nonoimHuTENhHO PEeMHUAIBHBIX 0aJlIOB 20
Bcero no gpucuuniinHe AJis1 peMTHHTa 120
IlepeBoa 6a1710B 0a/JIbHO-PEHTHHIOBOM CUCTEMbI B OLIEHKY JIJISl 324€Ta ¢ OLEHKOMH
Koauecrso Ouenka (10 «akaJeMH4ecKoil» mKaJe)
0as10B 1o bPC
90 u Gonee 5 — «OTIMYHOY
75+89 4 — «xopomoy»
60+74 3 — «y/IOBJIETBOPUTEIHHOY
MmeHee 60 2 — «HEY/IOBJIETBOPUTEIHHOY

9.2 Metoanyeckue peKOMEHAAIMM MO NMPOBeAEHUI0 MPOLEAYPbI OlleHHBA-
HHUSl 3HAHUI, YMEHUIl ¥ HABBIKOB M (MJIM) ONbITA JAESATEJbHOCTH, XapaKTepPHU3y-
HOIIKMX 3Tanbl (()OPMUPOBAHUA KOMIIETEHIIN I

Pe3ynbrathl AUCKyccHUU OLIEHUBAIOTCS B 7 cemectpe oT 2 10 3,5 6amios, B 8 ce-
MecTpe oT 2 110 3,5, B 3aBUCUMOCTH OT YKCJa BEPHBIX OTBETOB M X MOJHOTHI.

Pe3ynbTarhl MMCEMEHHOTO OMpOCa OLIEHUBAIOTCS OT 2,5 10 4 0ayioB, B 3aBHCH-
MOCTHU OT YHUCJIa BEPHBIX OTBETOB U UX MOJTHOTHI.

[To utoram ocBOEHUS AUCHMILIUHBI MPOBOJUTCS MPOMEXKYTOUHAS aTTECTalMs
OOy4JarOIINXCS:

— B (opMe 3a4eTa ¢ oreHkou (7 cemecTp);
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— B (hopme 3Kx3ameHa (8 cemecTp).

DK3aMeH SIBIISIETCS 3aKJIIOUYUTEIbHBIM 3TAllOM M3YyYEHUs AUCHMIUIUHBI U UMEET
IEJBI0 TIPOBEPHUTHh M OIEHUTH Y4eOHYIO pabOTy CTYJIEHTOB, YPOBEHb IMOJYYCHHBIX
UMU 3HAHWHA, YMEHUE MPUMEHATh WX K PEIICHUIO MPAKTUYCCKUX 3a]ad, OBIAJCHHE
NPAKTHYECKUMH HaBBIKAMHU B 00beMe TpeOoBaHMi 00pa30BaTEIbHON MPOrpaMMbl Ha
sTarne (GopMHupoBaHUs KOMMETeHIIMH. K sKk3aMeHy JTOImyCKaloTCs CTYICHTHI, BHITOJ-
HUBIIHE BCe TpeOOBaHUs Yy4eOHOH MPOrpaMMbI U YCIEIIHO MPOIIEANINE MPOMEKY-
TOYHBIC KOHTPOJIbHBIC TOYKHU, IPETYCMOTPECHHBIE HACTOSIIECH MTPOTPaMMOii.

9.3 Tembl KypcOBBIX padoT (POEKTOB) MO AUCHUIIUHE
B yueOHOM I1aHE KypCOBBIX padOT HE MPELYCMOTPEHO.

9.4 KOHTpOJILHLIe BOIIPOCHI VI TIPOBCACHHUA BXOJAHOI0 KOHTPOJSA
OCTATOYHBIX 3HAHMH M0 00eCNeYHBaAIOIIUM AUCHUIIJINHAM

9.5 Onucanue noka3areJsieil 1 KpUTepHeB OlleHMBAHUA KOMIIeTEHINIA HA pa3-
JMYHBIX 3Tanax ux (pOpMHUPOBAHUSL, ONMCAHUE IIKAJ OLeHUBAHUS

Orarnsl Qop-
MHUPOBAHUS

Kpurepnii [Tokaszarens

1. Braoemwv ocHo8HbIMU MemOOamu, CROCOOAMU U CPEOCNEAMU NOTYUEHUSL, XPAHCHUS]
u nepepabomru ungopmayuu (OK-59)

3namo: 1 »Tan — Ha3bIBaTh KOPPEKTHO BO3ZMOKHOCTH
— BO3MOXHOCTH ITaKeTa (opMupoBans | AAHHOTO MaKeTa
KCCM Mathcad

— Ha3bIBaeT 00JIACTH MPUMEHEHUS U
2 otan 0a30BbIC XapaKTEPUCTUKH dJIEMEHTAp-
(opmuposans HbIX 3aaa4 Mathcad

Vmemy: | sram — pemiaTh dJIEeMEHTapHBIE TTpodeccro-
— IPUMEHATD aNMapaT €0~ | 415y oy | HTBHEIC 3a714H
pHUU BEPOSITHOCTEH U MaTe-
MaTHYECKON CTAaTUCTUKHU MTPU — COCTaBJISICT PEIICHUE BEIYUCTUTEIh-
peleHnu npodeccuoHa b- 2 aran HOM MTPOOJIEMBI C UCTIOJIb30BAHUEM

HBIX 3a7a4 B cuctemax YB/I | popmupoBaHMs | CTATUCTHUECKUX U BEPOSITHOCTHBIX Me-
TonoB B Mathcad

Braoemns: 1 5Tan — MCHOJIb3YeT MOAXO/ISIINE CITOCOOBI
— AHATMTHYECKUMH M YHC- | hopmupopanus | PEUICHHE JLIA JTaHHOM 3a/1a9H
JICHHBIMH CITOCO0aMU pertie-

— TpUBOIUT (HOpPMaATBHOE JJOKa3a-

2 3Tan TEJIBbCTBO ATAIOB JJAHHOW MOACILHOM
dbopmuposanus |3a1auu ACYB/I u cooTHOCHT perieHe
C pelIeHUEM pealibHO BOZHUKAIOIICH B

HUA 3a71a4

19



Kputepuii

Otansl pop-
MUPOBAHHUS

Iloka3arennb

npaktuke ACYB/I 3anaun

2. ['omogHoCmb K caMoCmosamenbHoll, UHOUBUOVAILHOU pabome, NPUHAMUIO OMEem-
CMBEHHBIX peueHuUll 8 pamkax ceoetl npogeccuonanbroi komnemenyuu (I1K-3)

3nameo:
— COBOKYMHOCTh aHAJTUTHYE-

— Ha3bIBaeT 00JIACTH PUMEHEHUS U
0a30BbIE XapaKTEPUCTUKH FJIEMEHTAP-

CKUX U YHUCIIEHHBIX METOJIOB, 1 aran HbIX 33724 ACYB/I: craTucTHYeCKHX,
00ecIeynBaoIIyIo ypanie- | popMUpOBaHUS | BEPOSITHOCTHBIX, OJHOMEPHBIX KHHEMA-
nue B ACYB TUYECKUX, IBYMEPHBIX KHHEMaTHYe-
CKUX, KOMILJIEKCHBIX
— o0naaeT 3HaHUSIMU O padOTe U Xa-
pakrepuctukax 3anad ACYB/I: cratu-
CTHUYECKHX, BEPOSTHOCTHBIX, OJTHOMEP-
HBIX KHHEMaTUYECKUX, IBYMEPHBIX KH-
2 ora HEMATHUYECKHUX, KOMIUIEKCHBIX
— Ha3bIBACT XaPaAKTEPUCTUKHU MCTIOh-
dbopMupoBaHUS
3yeMOr0 pacrpeaesieHus
— (dopmynupyeT 000CHOBaHUE pelie-
HUSI IOCTABJIEHHOM 33/1a4n
— TIPUBOIUT PEIICHUE 3a]]a41 B
Mathcad
Ymemy: 1 orarm — UCIOJIB3YET DJIEMEHTApHbIE CBEIe-
— IPHMERATD BOSMOKHOCTH | gy o1 vy | I O pabore B Mathcad
naketa KCCM Mathcad npu
petieHrnu npodheccuoHaIb- — HCTOJB3YET MPOJIBUHYTHIE CBEICHUS
HBIX 337124 2 aTam o pabote B Mathcad
dbopMUpOBaHMsI | — UCTOIB3YET MPOTPAMMHUPOBAHUE B
Mathcad
Braoems: 1 yran — UCIOJb3YET MOJAXOISIIEE PEIICHHUE
— crmoco0amMu IPUHSATHIO OT- dbopmuposanus |11 naaHoi 3amaun ACYB/]
BETCTBCHHBIX PCIICHUH B
pamKax cBoeii mpodeccHo- — MCHOJIb3yeT MaTeMaTUYECKUE METO-
HAJTBHOM KOMITETEHIIIH 5 yran TIBI JTJ1S1 O6(iy)I(I[eHI/£$[ BO3MOXHBIX MO-
mudukanuii magHoM 3anaun ACYB/I n
(bopMupOBaHHUS

€€ HCMOJCJIbHOI'O PCHICHUA

3. l'omoenocmu ocywecmensams niaHupo8aHue noiemos 8030YUIHbIX CY008, COCMAG-
JIsIMb paboyue niansl Noaemos OJisl yejlell 00CIAYHCUBAHUS B030YULHO20 OBUINCEHUS

(TTK-33)
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Otansl pop-

Kputepuii [Tokazaresnb
MUPOBAHHUS
3namy: | sran — Ilepeuncnser npaBuiia U NpoLEAypPbI
— IpaBUJIa U POLIETYPbI OpraHu3alMK BO3AYLIHBIX IEPEBO3OK U
P p YP dhopmMupoBaHUS p Y p
OpraHU3alMH BO3IYLIHBIX aBUAIIMOHHBIX PabOT
IICPEBO30K U aBHALIHOHHBIX 5 — IlogpoOGHO onMchIBaET NpaBuiia v
pabot rat IIPOLIEAYPHl OpraHU3aluy BO3LYIIHBIX
MUPOBaHUS

(popmrposa NEPEBO30K U aBUALIMOHHBIX paboT
Ymemp: 1 sram — HaspiBaeT BXOIHBIE U BEIXOJHBIC
— CTPOUTH MaTEMaTUYECKUE apaMeTpPhl, UCTIOIb3yEMbIE 3aKOHBI

(bopMHUpOBaHUS
MOJIEJIN IIPOLIECCOB BO3- WIA MOJIETN
AYIIHBIX TICPEBO3OK ITac- 2 yran — @opMyIUpYyET aNropUT™M/ MOJIEIb

Braoemw:

1 5Tan — CocTaBiseT anropuT™ PEHICHUS 3a-
— HaBBIKOM PEATH3aMH ATl- | hopmupopanus | 131
TOPUTMOB M METOJIOB Opra-
HU3AIMH, 00eCeUeH s 1 — Peanu3syer anropuT ¢ HCIOJIb30-
0GCITy KHBaHHS BO3IYIIHBIX 2 sran BaHUEM S3bIKA IIPOIPAMMHUPOBAHHUSA

IIEPEBO30K M aBUAILIMOHHBIX (1)0pMI/IpOBaHI/Iﬂ WIIN MaTEMATUYCCKOI'O ITAKETAa
pabor.

XapaKkTepUCTUKH IIKAJIbI OLICHUBAHUS TIPUBEACHBI HUXKE.

1. MaxkcuManbHOE KOJIMYECTBO OauioB 3a 3K3aMmeH (3ayeT c omenkoil) — 30.
MuHuMaIbHOE KOJUYECTBO — 15 O6a/IoB (4TO COOTBETCTBYET OLICHKE «YOBJIETBOPH-
TEIIBLHOY).

2. llpu mabope menee 15 GammoB — sKk3aMeH (3a4eT C OLICGHKOW) HE CHAaH IO
MIPUYUHE HEJIOCTATOYHOTO YPOBHS 3HAHHM.

3. bumer Ha sKk3amMeHe M Ha 3a4eTe C OIEHKOW BKJIOUACT TPU THITA 3aJIaHUM:
1) pacuetHas 3amaya B Mathcad; 2) 3amaua YBJI B Mathcad u3 cOopuukoB [1-6];
3) Teopetrueckuii Bompoc. OIleHKa 3a4eTra M JK3aMEHa BBICTABIIACTCSA KaK CyMMa
HaOpaHHBIX 0AJIJIOB 32 KaXKJ0€ U3 ITUX TPEX 3aJaHuM.

4. OTBeTHl HA TEOPETUYECKUE BOMIPOCHI OIICHUBAIOTCS CIEAYIOIINM 00pa3oMm:

— [ bann: OTCYTCTBUE MPOJAECMOHCTPUPOBAHHBIX 3HAHUW M KOMIICTCHIINI B
pamkax 00pa3oBaTeNLHOTO CTaHAapTa (HET OTBETA HA BOIIPOC) MJIM OTKA3 OT OTBETA;

— 2 6anna: HET YIOBJIETBOPUTEIHHOTO OTBETA HA BOMPOC, JEMOHCTPAIIHSI
dbparMeHTapHbIX 3HAHUW B paMKax oOpa30BaTEIBLHOTO CTaHJApTa, HE3HAHUE JICKIIH-
OHHOT'0 MaTepuaa,

—- 3 6anna: HET yAOBIETBOPUTEIBHOTO OTBETA HA BOMPOC, MHOTO HABOS-
IIIUX BOTIPOCOB, OTCYTCTBHE OTBETOB IO OCHOBHBIM TOJIOKCHHSIM BOIIPOCA, HE3HAHUE
JICKIIMOHHOTO MaTepHaa;

— 4 6anna: OTBET YAOBJICTBOPUTEIBHBIN, OIEHUBACTCS KaK MHUHHUMAJILHO
HEO0OXOMMBIC 3HAHUS TI0 BOIIPOCY, IIPH 3TOM CTYJACHTOM ITPOJIEMOHCTPUPOBAHO XOTS
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Obl MUHUMAaJIbHOE 3HAHUE BCEX Pa3/eioB BOIMIPOCa B Mpeaeax JEKIMOHHOTO MaTepH-
ana. [Ipu 3TOM CTYACHTOM JEMOHCTPHUPYETCS JTOCTATOYHBIN 00beM 3HAHUI B paMKax
00pa30BaTENHLHOTO CTAHIAPTA;

— 5 6annos: OTBET yIOBJICTBOPUTEIBHBIN, TOCTATOUYHBIC 3HAHMS B 00BEME
yu4eOHOW TpOrpaMMbl, OPUCHTHPOBAHHBIC HAa BOCHPOU3BEIICHUE; HCIIOJIb30BAHUE
HAyYHOW (TEXHHYECKOH) TEPMHHOJIOTHUH, CTHWJIMCTUYECKH TPAMOTHOE, JIOTHYECKU
MPAaBUIILHOE M3JI0KCHUE OTBETA Ha BOTIPOCHI, YMEHHUE JIeTIaTh BBIBOIBL

— 6 6an106: OTBET YIOBIECTBOPUTEIBHBIN, CTYJIEHT JOCTaTOYHO OPUEHTH-
pyeTcsi B OCHOBHBIX aCIEKTax BOMPOCa, IEMOHCTPUPYET MOJIHBIE U CUCTEMATU3UPO-
BaHHBIC 3HAHUS B 00beMe yU4eOHON POTpaMMBI;

— 1 6annos: OTBET XOPOIIHH (JOCTATOYHOE 3HAHUE MaTepuana), Ho Tpebo-
BaJIMCh HABOJSIINE BOMPOCHI, CTYICHT IEMOHCTPUPYET CUCTEMATU3UPOBAHHBIE, TITy-
OOKMeE U TIOJTHBIC 3HAHUS TI0 BCEM paszesiaM y4eOHOH MpOoTrpaMMBblL;

— 8 b6annos: OTBET XOPOUINl, OTBETOM JIOCTATOYHO OXBAu€HBI BCE Pa3/Eibl
BONPOCA, €AMHUYHBIE HABOJSIIUE BOIPOCHI; CTYIEHT JIEMOHCTPUPYET CIIOCOOHOCTH
CaMOCTOSITENILHO PEIIaTh CI0XKHbIE IPOOJIEMBI B paMKax yueOHOM MporpaMMmsl;

— 9 6annog: cucteMaTU3UPOBAaHHBIE, TTTyOOKUE U MOJIHBIE 3HAHUS IO BCEM
pazzenaM yd4eOHOM Mporpammbl; CTYJIEHT JAEMOHCTPUPYET CIHOCOOHOCTh CaMOCTOS-
TEIbHO U TBOPYECKH pEIATh CIOKHBIE MPOOJEeMbl B HECTAHAAPTHOM CUTyalluu B
pamKax y4eOHOI mporpamMmsl;

— 10 6annos: oTBET Ha BOMPOC MOJIHBIA, HE OBLJIO HEOOXOJIUMOCTH B JIO-
MOJTHUTENBHBIX (HABOISIIMX BOMPOCAX); CTYIEHT JEMOHCTPHPYET CHCTEMAaTHU3HPO-
BaHHBIC, TIyOOKHE W TOJHBIC 3HAHMS 10 BCEM pasleiaM y4eOHON mporpaMMmebl, a
TaK)Ke TI0 OCHOBHBIM BOITPOCAM, BBIXOJISIINM 32 €€ MPEIeIbI.

5. Pemienre mpakTHUECKOTO 3aJaHUs OLEHUBACTCS CICAYIOIUM 00pPa3oM:

— 10 6annos: 3ananue BeimoiaHeHo Ha 91-100 %, pemieHne M OTBET aKKy-
paTHO O0(pOpMIIEHBI, BBIBOJIbI 0OOCHOBAHBI, JlaHa MPaBUJIbHAS U MOJIHAsI UHTEpIpeTa-
1Sl BBIBOJIOB, CTY/IEHT apryMEHTHUPOBAHHO OOOCHOBBIBAET CBOIO TOUKY 3PEHMSI, YBE-
PEHHO U MPaBUIILHO OTBEYAET Ha BOMPOCHI MPEANOaBaTels;

— 9 6annos: 3ananue BoimosiHeHo Ha 86-90 %, penieHre u 0TBET aKKypaTHO
o(opmIleHBI, BBIBOJbI OOOCHOBAHBI, /1aHa MpPaBUJIbHAS U MOJHAs UHTEpPIIpPETalns Bbl-
BOJIOB, CTYAECHT apryMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOUKY 3pPEHUS, MPABUIBHO
OTBEYAET Ha BOIPOCHI MIPEINO01aBaATENS;

— &8 6annog: 3amanue BoimonHeHo Ha §1-85 %, xon pemieHus MpaBUIIbHBIN,
HE3HAYUTEIbHBIC MOTPEITHOCTH B 0OPMIICHUM; TPAaBUIbHAS, HO HE IOJIHAS WHTEP-
IpeTalys BbIBOJIOB, CTY/ICHT JaeT BEPHBIC, HO HE MOJHBIC OTBETHI Ha BOMPOCHI Tpe-
M0J1aBaTeIsl, UCTIIBITHIBACT HEKOTOPHIC 3aTPYAHCHUS B MHTEPIPETAIIUH MOJTYICHHBIX
BBIBOJIOB;

— 7 bannos: 3ananue BbinosiHeHO Ha 74-80 %, X0 peuieHus: NpaBUIbHbIN,
3HAYUTENIbHbIE IOTPEIIHOCTH B 0OPMIICHUH; IPABUIIbHAS, HO HE MOJIHAs UHTEepIpe-
Talusl BHIBOJIOB, CTYJICHT AA€T NMpaBUIbHbBIC, HO HE MOJHBIE OTBETHI HA BOMPOCHI Mpe-
[10J1aBaTeJsl, UCTIBITHIBAET ONPECICHHbIE 3aTPYAHEHHUsI B MHTEPIIPETALIMU TTOTY4YEH-
HBIX BBIBOJIOB;

— 6 6ann06: 3aaHne BBITIOHEHO 66-75 %, MOIX0/ K PEHICHUIO MPaBUITh-
HBII, €CTh OIMOKHU, 0OpPMIICHHE C HE3HAUYUTEIbHBIMU MOTPEUIHOCTSMH, HETOJIHAsS
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WHTEPIpPETalns BBIBOJIOB, HE BCE OTBETHI HAa BOIPOCHI MPEMOIABATEIS MTPABUIIBHEIE,
HE CIIOCOOCH MHTEPIPETUPOBATD MOTYUYCHHBIC BBIBOJIBI;

— 5 6annos: 3amanue BhIMoJHEHO Ha 60-65 %, moaxon K pelnieHuro mpa-
BWJIBbHBIA, €CTh OIIMOKH, 3HAUUTEIbHBIC TOTPEITHOCTH NMPU O0()OPMIICHUH, HETIOJIHAS
WHTEpIIpeTalusi BEIBOJOB, HE BCE OTBETHI Ha BOIPOCHI MPEIOaBaTelis MpaBUIbHEIE,
HE CIIOCOOCH MHTEPIPETUPOBATD MOTYUYCHHBIC BBIBOJIBI;

— 4 6anna: 3amaHue BBIMOJHEHO Ha 55-59 %, moaxoa K pelieHuro Ipa-
BUJIbHBIHN, €CTh OIMMOKH, 3HAYUTEIHHBIC TIOTPEITHOCTH TIPU OPOPMIICHIH, HETIOTHAS
WHTEPIPETANNs BBIBOJIOB, HE BCE OTBETHI HAa BOIPOCHI MPEMOIABATEINS MIPABUIIBLHEIC,
HE CIIOCOOEH MHTEPIPETUPOBATH MOTYyUYEHHBIE BBIBOIBI;

— 3 6anna: 3amaHue BbINMONHEHO HA 41-54 %, peleHue coaep uT rpyonie
omuOKH, HeaKKypaTHOEe 0hopMIIeHHE PabOThI, HEMPABMWIbHAS UHTEPIIPETAINS BBIBO-
JIOB, CTYJCHT JTa€T HEMPaBUILHBIC OTBETHI HA BOIPOCHI MIPETI01aBaATEIIS;

— 2 6anna: 3ananue BeInosiHeHO Ha 20-40 %, pemieHue coaepKUT Ipyobie
omuOKH, HEaKKypaTHOe O(pOpPMIICHHE paOOThl, BBIBOJBI OTCYTCTBYIOT, HE MOMXKET
MIPOKOMMEHTHPOBATh X0 PEIICHUsI 33]1a4H, JaeT HEMPAaBUIbHBIC OTBETHI HA BOIPOCHI
IpernoaaBaTers;

— 1 6ann: 3amanue BHITIOTHEHO MeHee, yeM Ha 20 %, pelieHue CoaepKuT
rpyObIe OIMMUOKH, CTYJICHT HE MOXKET MPOKOMMEHTHPOBATh X0/ PElISHUs 3aJauu, He
crioco0eH chopMyIHpPOBaTh BHIBOJIBI 110 padoOTe.

9.6 TunoBbIe KOHTPOJIbHBIC 3aJlaHUs JJIsI MPOBECACHMUA TEKYHIEIr0o KOH-
TPOJIHA " l'IpOMe)KyTO‘lH()ﬁ arTreCTalm 1o uToraM OCBOCHHUA JUCIHUIIIMHBI

Konmponvnsie 3a0auu ona npoeedenus mexkyuiezo KOHmpos

3agaua 1

[TocTpouTh B ACKAPTOBO# IIIOCKOCTH B AMamna3one [-7..17] X [-12..10] 3aBucumMocThb
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

MpUYEM TOYKHU JIMHUEN HE COequHITh; och XOY A0JDKHBI NPOXOAUTh Yepe3 Touky (0,
0); popmMa Touku — A ; IBET TOUYKH — MAIMHOBBIN; TuHUN ceTku 6 Mo OX u 5 mo OY;;
3arojioBok caenath «Y = Y(X)». 3arem 0e3 pydHOro Mmojcyera BbISCHUTh, CKOJBKO
Ha rpaduKe TOYEK, YeMy paBHAa MaKCHUMaJIbHAsl OpJIMHATA U Y€MYy paBHA CymMMa Ipo-
W3BEICHHI a0CIIUCC BCEX JAHHBIX TOUEK HA UX OPAUHATHI.

3agaua 2
Jlano anre6panueckoe ypasHenue x* - 6x3 + 7x? + 5x - 4 = 0.
1) [TocTpouTs rpaduk GyHKIMH B JIEBOM YACTH U HAWTU KOPHU YpaBHEHUSI PUOIH-
KEHHO.
2) HaiiTu 4uCIeHHO KOPHHU 3TOTO YpaBHEHUS ¢ MOMOIIbI0 GyHKIuu polyroots.
3) PemuTsh 3Ty *e 3a7a4y ¢ TOMOILbIO MHOTOKPATHOTO UCHOIb30BAHMS (QYHKINN
root.
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3agaua 3

-5 1
Janel 2 BektopaB3D: | 2 |Ju| -3
—4 —2

Haiitn BeKTOp €AMHUYHOM HOpMAJIU K IUNIOCKOCTH, HATSHYTOM HA 3TH BEKTOpPA. BhI-
Opath J1100YyI0 U3 JBYX BO3MOXKHBIX MPOTUBOIOJI0KHO HAIIPABICHHBIX HOPMAJICH.

I[TPUMEYAHUE. KoMmoHEeHTH BEKTOPHOT'O MPOU3BEICHUS BEIYUCIISIIOTCS IO Pop-
MyJI€:
Ci = AjBk — BjA, rre {1, j, K} — muknmueckas nepecraHopka: 1 ->2->3->1->2 ->

3anava 4
Jlana cucrema ypaBHEHUI:
—3x1 + 2x,—x3 = 2
X1—2Xx5—3x3+x, =0
—2x1+3x,+4x, = —3
X, —x3+2x, =1

1) Pemmth cuctemMy ypaBHEHUH C IOMOILBIO OOpAaTHOW MaTpPHUIIBI.
2) Pemmts Ty ke 3amady ¢ momoribto ¢pyHkuu Isolve.
3) Haiitu onpenenutesib MaTpuibl KO3 PUIUEHTOB.
4) Haiitu maTpuily, TPaHCIIOHUPOBAHHYIO K MaTpUlle KO3()pPUIUEHTOB.
5) Haiitu cymMmmMy KOMIIOHEHTOB PEIIEHUS] CUCTEMBIL: X1 + ... + Xa.
6) Halitu cymmy 31eMeHTOB MaTpHIlbl KO (PHUIIMEHTOB.

3agaua 5
JIBa oqnotunabix BC B3netenu ¢ BIIII ¢ uaTepBasiom B 11 (MuH) 1, HabpaB BHICOTY,
MOJIETENT B OJTHOM HAIpaBJIEHUU C TIOCTOSTHHOM Kpercepckon ckopocThio V1 (km/4).
BeTep Ha am1enone ux mosieTa SBISETCS BCTPEUHBIM M uMeeT ckopocTh Ul (km/4). C
KaKOM TIOCTOSIHHOM Kpericepckoi ckopocThio V2 (km/u) neresno Bctpeunoe BC, ecnu
OHO MOBCTpeyasio 3Ty ogHotunHbie BC yepe3 12 (MuH) oj1HO 1tocie apyroro? Ckopo-
ctu: V1 u V2 — cuurarh BO3AYIIHBIMH (MCTUHHBIMHU). Berep Ha siienoHe mosera
BcTpeyHoro BC sBasieTcss monyTHbIM UM uMeeT ckopocth U2 (km/4). Cuutath, 4TO B
MoMeHT BpemeHnu t=0 Bctpeunoe BC Haxoaunocs Ha paccrosinuu L ot nepBoro BC.
1) PemuTh 3a/1a4y ¢ MOMOIIIBIO KITFOYEBOTO CJIOBa SOlVe;
2) Pemmth 3Ty %€ 3amady ¢ momolIpio ooka given — find.
3) Kak u3meHurcs pe3yabTaT, €clid CTaHeT u3BecTHo, yto Ul = U27?

3agaua 6
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I El R1
R3

$ L ——

I| E2 R2

Haiitu B Mathcad, ucrionbs3ys 3aKoHEI
Kupxroda, Bce TOKH B 3JIEKTPUICCKOM
cXeMe CHayajia B 0OIleM BHJIE, a TIOTOM
yucnenHo, ecau R1 = 0.4 kOwm, :R2 =40
Om,R3=1xkOM,E1=12B,E2=13B.
B kaxmaoM ciaydae mpeicTaBUTh Pe3yJib-
J1
TaT B BUJI€ BEeKTOpa perieHui | J,
J3
TouHOCTB pe3ynbTaTa — OJJHa 3HAYaIas
mudpa. PemuTs Ty ke 3a1aqy, UCIOJb-
3ysl METO/] Y3JIOBBIX ITOTEHIIUAJIOB.

[IpoBepuTh YHCICHHOE PEIICHUE C MOMOIIIBIO OalaHCca MOITHOCTEH.

3amaua 7
JBa pasnorunueix BC ogHoBpeMenHo B3netenu c¢ aByx BIIII, paccTosiHue Mexmay
KoTopbeiMH cocTaBisieT 2000 kM, U TIOJIETENM HaBCTpeuy Apyr Apyry (nepsoe BC Ha
Bropyto BIIII, a BTopoe Ha mepByl0) ¢ MOCTOSHHBIMU KPEHCEPCKUMHU CKOPOCTAMH.
Betep Ha ux sienoHax UMeEET OJIMHAKOBBIEC BEJIMUMHY 36 KM/4 U HampaBJeHUE: OH
aBysieTcs BCTpeuHbIM g BToporo BC. C kakumu BO3AYUIHBIMU (MCTUHHBIMH) CKO-

poctsamu V1 u V2 (km/u) nerenu BC, ecnu

¢ OTHOIICHHC ITYTCBBIX CKOpOCTeﬁ IICPBOIr0 U BTOPOI'O BC cocraBnser 270 k

210;

e nepBoe BC npunereno Ha 40 MuH ObICTpee BTOPOTO.

Ckosbko BpeMeHu 0bu10 B yTH BTopoe BC? B okoHuaTensHOM oTBeTe ckopoctu BC
NpeacTaBUTh B hopmare 0€3 1eCATUYHOMN YacTu.

1) PemmuTh 3a1auy ¢ MOMOIIIBIO KITFOYEBOTO CJIOBa SOlVe;

2) Pemmth 9Ty ke 3amavy ¢ moMoIipio ooka given — find.

3amaua 8
Jlano ounomuanwsHoe pactpeaenenue ¢ N = 200, p = 0.4. Haiitu:

1) Mar. oxunanue.

2) Jlucniepcuto.

3) CtangapTHOE OTKJIOHEHUE.

4) BeposiITHOCTb CEMUIECSITHU TATH YCIIEXOB.
5) HauBeposiTHeliiiee ynucio COOBITUH.

6) BeposiTHOCTB TOTO, YTO YUCIIO yCIEXOB OYET JiekaTh Ha oTpeske [70; 77].

7) I'padpux pyHKIMM pacnipenesieHus.

3agauya 9
[T «Haytunye» niponia 20 000 e o Bojoi. Pasznuunbix jbe (Lieue) cymiecTBy-
€T O4eHb MHOTO. HensBecTHo, kakoe U3 HuX umen B Buay JKronb BepH. OnHako u3-

BECTHO, YTO
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1 cyxonytHoe nbe (Lwr) = 1/25 rpagyca 3eMHOTr0 MEpUANAHA;
1 mopckoe s1be (Lmar) = 3 MOpckue Muiu;
1 anrnuiickoe 5be (Lang) = 3 Muny;
1 metpudeckoe abe (Lmet) = 4000 m.
1) Beipasute kaxJ10€ U3 ITUX YETHIPEX JIbE€ B KWIOMETpax.
2) Kakyto oo rpajgyca 3eMHOTO MEpUIUaHa COCTABISIET Lma?
3) Cxoubko pa3 060rHyJ 3eMHOM map «HayTuirycy, eciiu uMeTh B BULy IOOYEPETHO
KKI0€ U3 ITUX YETHIPEX JIbe (TOUHOCTH — 3 TG PHI)?

3agaua 10
JIBe CTOPOHBI TPEYTOJIbHUKA PaBHbI 7 M U 4 M, yTroJI MEKly HUMH paBeH 50°.
1) Pemuth TpeyroyibHUK.
2) Haiitu ero miomanib.
3) Haiitu paanyc onucaHHOW BOKPYT 3TOTO TPEYToJIbHUKA OKPYKHOCTH.
TouHoCTh Be3ze — 2 HUPPHI.

3apava 11
CnyTHUK 3eMJIM ABMXKETCS 10 KpyroBoi opoute Ha BbicoTe 8 000 kM.
Macca 3emnn — 5.97x10%* xr. Paguyc 3emmu — 6371 k.
1) Haiitu ckopocTh ciiyTHUKA B KM/C (2 3Havamue uudpsr).
2) Haiitu nepuo1 BpalieHusl CIyTHUKA B 4 U MUH.
3) Ha kaxoil neHTpaabHbIi yroi (B rpaj, OKpyTiuTh A0 LEJbIX) IEPEMECTUTCS CITYT-
HUK 32 3 9?

3amaya 12
K 6arapeiike «Kpona» ¢ 3/1C 9 B noacoenuunnm 3 napamuieabHO COSAUHEHHBIX pe-
3UCTOpA:
30 Owm, 40 OM u 50 Om. HampspbkeHnne Ha moirocax 0arapeky 0Ka3ajaoch paBHO 7.5
B.
1) Haittu TOKM yepe3 Bce pe3ucTOphI.
2) Haiitu BHyTpeHHEE CONPOTUBIICHUE OaTapenKH.
3) Haiitu TOK KOPOTKOTO 3aMbIKaHUS OaTapeiiKu.
4) TIpoBepuTh pacueThl ¢ MOMOIIBIO OalaHCa MOITHOCTEH.
TouHOCTh Be3zie — 2 uudpsl.

Tunoevle npakmuueckue 3a0anusn 011 NPOGEOCHUA NPOMENCYMOUYHOU am-
mecmayuu 6 hopme 3auema c ouenkoit (7 cemecmp)

3agaua 1
Hano pacnpenenenue I[lyaccona, B KOTOpOM BEpOATHOCTh ABYX MPOU3OMIEAIINX 32 4
MHUH COOBITHI OOJIBIIIE BEPOSTHOCTH OJHOTO COOBITHS 3a TO K€ BpeMs B 3 pasza.
Haiitu:
1) ITapametp pacnpenencuus [Tyaccona, HCIONIB3ys KIIFOUEBOE CIIOBO SOIVe.
2) BeposTHOCTH OJTHOTO COOBITHS 32 TO K€ BpPEMS.
3) BeposiTHOCTB IBYX COOBITHII 32 TO K€ BPEMHI.
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4) HauBeposTHeiiliee 4uCiI0 COOBITUH 32 TO K€ BPEeMs U BEPOSATHOCTH 3TOTO YHCIIa
COOBITHIA.

5) BeposiTHOCTB TOTO, YTO 3a TO ke BpeMs POU30MIET O0JIee CeMU COOBITHIA.

6) IHTEHCUBHOCTD JAHHOTO IPOCTEHINETO MyaCCOHOBCKOTrO MOTOKA B min™ u s,
7) I'paduk BeposATHOCTH (3aKOHA pacHpeaesieHus ) 1 uncia coosrtuii ot 0 mo 10.
8) I'paduk GpyHKIMM pacnpenesieHus A ynucia cooblTuii ot -1 1o 11.

3amaua 2
Jlan HaOOp U3MEPEHUIT 1IETTOUYHUCICHHON CITyYaitHOM BETMYMHBI X C TOCTOSTHHBIM II1a-
roM:
(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 3HadeHus nepemeaHo ORIGIN:
1) HecmetienHoe BEIOOPOYHOE CpeTHEE L.
2) HecMmemeHnyto BRIOOpOUHYIO aucnepcuto D.
3) HecMmelienHOE BRIOOPOYHOE CTAaHIAPTHOE OTKIIOHEHHE S.
4) MuHMMaNbHOE U MaKCUMaJIbHOE 3HaUYCHUS X.
5) KonnuecTBo paznuyHbIxX 3HaueHUN X.
6) KonmuecTBo HaKOIJIEHHBIX 3HAUEHUN JISI KaXK0TO U3 Pa3IMYHbIX 3HAaUCHHUH X.
7) HenopMmupoBaHHyI0 TUCTOTpamMmy JiIst X.
8) HopmupoBaHHyto (cyMMa Iuioiaei npsMoyrojibHUKOB = 1) rucrorpammy ais X
U (Ha TOM %ke rpauKe) U KPUBYIO INIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacIpee-
aernst N(u, ).

3agaya 3
JlaHo HOpMaNbHOE pacnpeiesieHne cirydaitnoi Benuuunbl Z ¢ u=41,c6=5; Z_MIN
= u-—4o,
Z MAX=pn+40,Z1 =p- 30,22 =+ 3c. Haiitu:
1) I'padpuk f(Z) mmotHocTn BepositHocTH pactpenenenus B [Z_MIN; Z_MAX].
2) I'paduk F(Z) dynkiuu pacnpenenenuns B [Z_MIN; Z_MAX].
3) Otnomenus: f(Z1) / £(Z2), f(Z1) / f(n), f(Z1+ o) / f(n) u f(Z1+ 206) / f(n).
4) BeposarHocts TOTO, uTo Z < Z1.
5) BepositHOCTB TOTO, uTO Z1 <Z < Z2.
6) Uuciio ucpITaHUi N ¥ BEPOSATHOCTH ycIexa P, UCrojb3ys 010k given... find, eciu
JAHHOE HOPMAJIbHOE PacIpeIeieHnue — 3TO MPEAEIbHbIN Caydai OMHOMHAILHOTO
pacrpe/eicHus.

3agaua 4
B onHOM M3 pexuMOB MojieTa HEKOTOPOro TypOOBHHTOBOTO camoJjieTa 4-To Kiacca
MaKCUMaJIbHOW B3JIETHOM MacChl 3aBUCUMOCTh YaCOBOT'O Pacxo/a TOIUIMBA OT TEMIIe-
paTtypsl Bo3ayxa ais amenona H = 3000 M u nostetHoit macesl 6000 Kr mpu mocro-
sHHOU TipubopHOoii ckopocTH (IAS) TakoBa:

T

Q=Qsn, |7 , Tae
Tisa
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Q — "acoBoii pacxoj ToruKBa (Kr/4) Ha 31enoHe H B HeCTaHJapTHBIX YCIOBHSIX,
Qisa = 360 xr/g4 — yacoBO# pacxo/ TOIUIMBA Ha 31IeIoHe H B YCIOBHSIX cTaHIApTHON
atmocepsl (ISA),

T =273,15 + t — dakTudeckas abcomoTHas Temneparypa (K) Ha smenone H,

t — dbakTueckas Temmneparypa (°C) Ha smmenone H,

Tisa = 288,15 + (-6,5)*H/1000 — cranmaptHas abcomorHas Temmeparypa (K) Ha
suienione H.

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

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

B) Haiitn B Mathcad nmpubmmkenno, mo rpaduky Q(t), u Touno, u3 ypaBaenus Q(t),
temnepatypy t Ha smenone H, mpu KoTopoi yacoBOM pacxo/1 TOIJIMBA maaaeT Ha S %
oT ctanaapTHOro Qisa. MeTos petieHus mpoayMaTh CaMOCTOSTEIBHO.

3agaua 5
Haiitu B Mathcad Bce kopHE anredpandeckoro ypaBHEHHUsI

X* —7x®-16Xx* +58x+48=0
MmeToaaMu: a) Solve, 0) polyroots, B) root ¢ npeBapuTEIbHBIM OCTPOCHUEM Tpadu-

X1
Ka. B KaXX0M Cl1ydac npeacTaBuTh pE3yjbTaT B BUIAC BEKTOPaA pemeHHﬁ <> . Tou-
xn

HOCTb — 2 HU(PBI TOCIIE 3aMSATOM.

3agaya 6
Haiitu B Mathcad Bce pemenus cuctembl alreOpandecKix ypaBHEHUH

y =11x
y =x*+17

meTonamu: a) Solve, 6) given — find. B kaxmom ciydae nmpeacTaBuTh pe3ysbTaT B BH-
1€ Habopa BEKTOPOB PELIEHU (;) TounocTs — 2 HUQPHI OCIIE 3aMATOM.

3amaua 7
B tpomocdepe B ycnoBusix cranmaptHoil atmocdeps! (ISA) BcneacTBue pasnuuus
IJIOTHOCTEN BO3/yXa Ha Pa3HbIX BBICOTAX 3aBUCUMOCTH MEXKIY UCTUHHOMN BO3MYyII-
Holt ckopocThio BC (TAS), ucnpasiennoit npudopHoi ckopoctbio (CAS) u BeicOTOM
H, Ha KOTOpO¥ OHM U3MEPSIOTCSA, TAKOBA:

Po Ty 2 H“J
V.,.(H)=V L= _ =V — n=—<=_1
as (H) =Veas H(H) CAS(T(H)j , TIe R|d|

3neck To = 288,15 K — Temniepatypa Bo3ayxa Ha Beicotre H = 0 B ISA,
T(H)=T,—-|d|H - TeMmreparypa Bo3ayxa Ha BeicoTe H, H usmepsiercst B Mmerpax,

d =-0,0065 K/M — BepTHKaJIbHBIN TPAIUEHT TEMIIEPATYPHI,
w = 0,029 kr/Mo1b — MOJIIpHAst Macca BO3/1yXa,
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g = 9,81 mM/c? — yckopeHHEe CBOOOIHOTO MaeHHUS,

R = 8,31 JIx/(monb K) — yHuBepcasibHas ra30Basi IOCTOSTHHAS.

CuutaeM, uto Vcas = 400 kxm/u Ha Bcex BbicoTax. [lompaBkoit k CAS Ha cxumae-
MOCTh Bo3ayxa (paznuuyHoil Ha pa3Hbix H) mpeneOperaem. TAS um3smepsieM Toxe B
KM/4.

a) Cnenatp B Mathcad tabmuiy 3aBucumocTtd Vras oT H B auamazone [0; 11000 m] ¢
marom 4H = 500 m.

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

B) Haiitm B8 Mathcad npubmmxenno, no rpaduky Vras(H), u Touno, u3 ypaBHeHHS
Vras(H), BeicoTy Hi, mpu xotopoii TAS npesbiraer CAS Ha 50 %.

3agaua 8
JInsi HEKOTOPOTro JIETKOMOTOPHOTO CaMoJieTa C KPbUIOM 0€3 KPYTKH 3aBUCHUMOCTh
asponnHamuyeckux koddduuuentoB: Cy u Cy — OT yria araku KpbUia o NpU He-

OOJIBIINX €TO SHAYCHUAX, CCIIN MCXaHU3alluA KPbLIad y6paHa, HMCCT CJ'IGIIYI-OIHPIIZ BUA:
2

a—-a
C, =0,04+0,06) —2
( <a<
Co(a@—ay), ecmu a,<a<a
c ) , T1e
y = a—a,
Cpoay —ag) +0,2 1-| ——=| |, ecmu o <a<2a,-o
o, —a,
0o = -4° — yroJy aTaku HyJI€BOW MOJIbEMHON CHIIBI,
o1 = 15° — yros araku Hayajna cpbiBa OTOKA,
02 = 20° — KpUTUYECKHM YTOJI aTAKH,
oC,
Cya = da =0,08 _ pou3BoIHAsS KOA(DPHUIIMEHTa TOABEMHOM CHJIBI TTO ¢ HA JTMHEH-

HOM y4acTke kpuBoil Cy(a).

a) Cnenatp B Mathcad tabnmmy 3aBucumoctr Cy ot o u Cy 0T o ¢ marom Ao = 1° B
JMara3oHe yrioB aTaku [oo, 202 — 01].

0) Caenatp B Mathcad Tabnwuiry 3aBUCHMOCTH a3pOJIMHAMHYECKOTO Ka4eCTBa KPbLIa
K oT a ¢ TeM ke 1marom B TOM K€ JUarna3oHe o.

B) [Toctpouts B Mathcad na onnoit nnarpamme rpaduku Cy(a) u Cy(a).

r) [Tocrpouts B Mathcad Ha oTaensHOM quarpamMme Mojsipy Kpbuia.

n) [Moctpouts B Mathcad Ha otnenbHoM nuarpamme rpaduk K(a).

¢) Haiitu B Mathcad npubmmkenHo, no rpaduky K(a), npubiamkeHHO, O TabIHUIIe
K(a), n npubnuxeHHo, 10 MOJsSpE, HAMBBITOTHEUIIIUN YTO aATAKHU Ol

k) Haiitu B Mathcad npubmmwkenHo, o rpaduxy K(o), mpubimkeHHo, M0 TabIuIe
K(a), n mpubauxeHHo, M0 TOJIApe, YroJl aTakh ¢4 PABHOTO a’pOAMHAMHUYECKOTO Ka-
YECTBa C YIJIOM 03 = 5°.
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3agaya 9

Berauciaurs B Mathcad
b

I X dx
X? +4x+7

a

a) CHayvasa Kak pa3HOCTh MePBOOOPa3HBIX (HEOPEISIIEHHBIX HHTETPAJIOB) TIpu X = b
HX=a,

0) MMOTOM KaK ONpe/Ie/ICHHbBIN HHTErpall,

B) ITIOTOM C MTOMOIIIBIO TiporpammupoBanus B Mathcad metoom Tpameruii, peaan3o-
BaB (ynkuuto TrapezMethod(y, a, b), rae y(X) — dyukiwus. Illar ycraHOBUTH B
0.00001 ot b - a.

npua=2,b=6

3agaua 10
Manpuuk Kataercs Ha kapycenu paauyca R = 5 u. Kapycenb nenaet nosiHsiid 000poT
3a
T =10 c. Ha paccrossauu L = 100 M OT 11eHTpa Kapyceau CUIUT cobaka MaJlbunKa.
Korna B ouepennoii pas (t = 0 ¢) neHTp Kapycenu, MaIbuiK U co0aKa OKa3bIBAIOTCS
Ha OJIHOM IpsIMOii, cobaka OpocaeTcss K MaJIbUMKy M O€KHUT C IOCTOSSHHOM CKOPOCThIO
V = 20 km/u x nentpy kapycenu. Korna cobaka nocturaer kapycesiau, OHa HE 3arphbl-
THBAcT Ha Hee, a ocTaHaBimBaetcs. [locTpouTs B monsipHBIX KoopauHaTax B Mathcad
TPACKTOPHUIO COOAKH OTHOCUTEIBHO CUCTEMBI OTCUYETA, CB3AaHHOMW C Bpalllaromieics
Kapycelblo, C HauaJoM B ee 1ieHTpe. HampasieHue BpailieHus Kapyceian Hecylie-
crBenHo. HabOmonate cobaky kaxapie 0.1 ¢ 1o momenTa Bpemenu tFin = 24 ¢. Ha
MOJIIPHOM TpaduKe HApUCOBATh JIMHUU CETKU, CETKA MPSMOYTOJIbHAs, TIOJISPHBIN pa-
nuyc-sektop r(t) B mnanasone [0; L]. Uemy pasnsi (5 ¢), r(10 ¢), r(19 ¢)?

3amava 11
JlaHo HOpMaNTbHOE pacnpeesienne cirydaiiHoi Benuunnbl Z ¢ p=41,06=95; Z MIN =
u— 4o,
Z MAX=pn+4c,7Z1 =p-30,Z2 = p + 3c. Haiitu:
1) I'paduk f(Z) mrotHOCTH BeposTHOCTH pactpenencHus B [Z_MIN; Z_ MAX].
2) I'paduxF(Z2) pynkuuu pacnpenencnus B [Z_MIN; Z_MAX].
3) Otnomenus: f(Z1) / £(Z2), f(Z1) / f(n), f(Z1+ o) / f(n) u f(Z1+ 206) / f(n).
4) BeposarHocTs TOTO, uT0 Z<Z1.
5) BepositHOCTB TOTO, uTO Z1 < Z<Z2.
6) Uucio uchpITaHUi N U BEPOSTHOCTD ycIexa P, UCrob3ys 0siok given... find, ecin
JTaHHOE HOPMAJIBHOE PacIpeIeJICHIE — 3TO MPEACIbHBIN clTydail OMHOMHAIIEHOTO
pacripeieneHusl.

Tunoevlie 60npocel 011 NPOGEOCHUA RNPOMENCYMOYHOU aAMMmMeCmayuu @
¢opme Ix3amena (8 cemecmp)

1. Beibopka 13 reHepaibHON COBOKYMHOCTH. [locTpoeHne rucrorpaMMel pacrpesie-
neHus ciy4daiHou BenmuuHbl. [IpaBuno Crépmxeca. BeiOopouHoe cpegHee U BbIOO-
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pouHas nucrepcusi. VcrpaBieHHbIe BEIOOPOYHAS TUCIIEPCUST U CTaHIAPTHOE OTKIIO-
HeHHeE (C TI0Ka3aTeIbCTBOM).

2. lano pacnpenenenue IlyaccoHa, B KOTOPOM BEPOSITHOCTH ABYX IPOU3OIIEIIINX
3a 4 MUH COOBITHI 0OJIbIIIE BEPOSITHOCTU OJIHOTO COOBITHS 3a TO K€ BpeMsl B 3 pasa.
Haiiru:

1) [Tapametp pacnpenencuus [Tyaccona, HCIONIb3ys KIIF0OUEBOE CIOBO SOIVe.

2) BeposTHOCTB OJTHOTO COOBITHS 32 TO K€ BpEMSI.

3) BeposaTHOCTH IByX COOBITHIA 3a TO K€ BPEMs.

4) HauBeposTHelilee YuCI0 COOBITUH 3a TO e BPEeMs U BEPOSATHOCTH 3TOTO YHC-

Ja COOBITHIA.

5) BeposiTHOCTB TOTO, YTO 32 TO e BpPEeMs IIPOU30UIET O0Iee CEMHU COOBITHIA.

6) UHTEHCHBHOCTH JAHHOTO MPOCTEHINETO ITyaCCOHOBCKOTO MOTOKa B min™ u s,

7) I'paduix BeposiTHOCTH (3aKOHA pacmpeneseHus) A yuciaa coopiTuii ot 0 10

10.

8) I'paduk GpyHKIIMK pacTpeneseHus A yucia coobituid ot -1 g0 11.

3. lan Habop u3MepeHul 1ENOYNCICHHON CITy4yaiHOM BETMUYUHBI X C TTIOCTOSTHHBIM
1arom:
(23, 25, 21, 19, 21, 20, 22, 24, 20, 21, 23, 22, 24, 20, 22, 22, 21, 23, 22, 24, 23, 23,
22,25, 21). Haittu He3aBucsmue ot 3HadeHus nepemeaHo ORIGIN:
1) HecmerieHHOE BEIOOPOYHOE CPEIHEE L.
2) HecmemeHHyto BbIOOpOUHYO auctiepcuto D.
3) HecMeleHHOe BRIOOPOYHOE CTAaHIAPTHOE OTKIOHEHHE S.
4) MuHUMaJIbHOE U MaKCUMaJlbHOE 3HaueHUs X.
5) KonnuecTBo paznuyHbIX 3HaYeHU X.
6) KonuecTBO HAKOTIJIEHHBIX 3HAYEHUN JIJIS1 KQKA0TO U3 PA3JIMYHbIX 3HAYCHUM
X.
7) HenopMmupoBaHHYI0 TUCTOTpamMmy JiIst X.
8) HopMmupoBaHHyto (CyMMa IIIOMIaiei MPSMOYTOJIBHUKOB = 1) rucTorpamMmmy
st X v (Ha TOM ke rpaduKke) U KPUBYIO IJIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO
pacnpenencaus N(L, S).

4. B oqHOM U3 PEXXHUMOB IOJIETa HEKOTOPOr0 TYPOOBHUHTOBOIO caMoseTa 4-To Kiiacca
MaKCUMaJIbHOW B3JIETHOM MacChl 3aBUCUMOCTh YaCOBOT'0 pacxo/ia TOIIMBA OT TEMIIe-
patypsbl Bo3ayxa ais smenona H = 3000 m u monetHoit macesl 6000 Kr ripu nocrto-
sHHOM npubopHoit ckopocTH (IAS) TakoBa:

T

Q=Qsn T »Tne Q — yacoBoil pacxox TormuBa (Kr/4) Ha suiesnone H B Hectan-
ISA

JIapTHBIX ycnoBusiX, Qisa = 360 kr/4 — yacoBo#l pacxoj ToIUiMBa Ha siiejioHe H B
ycloBusAX cTanaapTHoi atMocdepsr (ISA), T = 273,15 + t — dakruueckas abCoIOT-
Hasg temnepatypa (K) nHa smenone H, t — dakrudeckas temneparypa (°C) Ha siiie-
noue H, Tisa = 288,15 + (-6,5)*H/1000 — crangaptHas abconrotHas Temmeparypa (K)
Ha smenone H. Copmuposare B Mathcad Tabnuiy 3aBucumocti Q oT Temmepary-
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pol t B tuanazone [-50 °C; 10 °C] ¢ marom At =2 °C. Iloctpouts B Mathcad rpadux
Q(t). Haittu B Mathcad npubmkento, mo rpaduky Q(t), u TOUHO, U3 ypaBHEHHs
Q(t), remnepatypy t Ha suienoHe H, mpu KoTOpoi 4acoBOW pacxoj TOIUIMBA TaacT
Ha 5 % oT cranaapTHOTro Qisa. MeToa peleHus MpoyMaTh CaMOCTOSITEIBHO.

10 MeToauyeckue peKOMeHIANMUM sl 00y4alOUIUXCsl M0 OCBOEHUIO JUC-
MUATLIHHBI

Meronuka npenojaBaHusl JUCUUIIIMHBI XapaKTepU3yeTcs COBOKYITHOCTBIO Me-
TOJIOB, IPUEMOB U CPEACTB 00yUECHHsI, 00ECIICUNBAIOIIUX PEANTHU3AIINIO COACPKAHUS U
y4eOHO-BOCHUTATENbHBIX LEIEH JUCUUIUIMHBI, KOTOpask MOXET OBbITh MPEICTABICHA
KaK HEKOTOpas METOJAMYECKasi CUCTEMA, BKIIIOYAIOIIAs METO/bI, IPUEMBbI U CPEICTBA
oOyuenus. Takol moaxo/1 mo3BosieT 0ojiee KaueCTBEHHO MOJOUTH K BOIIPOCY OCBOE-
HUS TUCUUIUIMHBI 00yYaroIMMUCS.

Jlekuuu SIBISIFOTCSI OAHUM W3 BaKHEHIIMX BUAOB yU€OHBIX 3aHATHI U COCTaB-
JSIIOT OCHOBY TEOPETUYECKOM MOATOTOBKH oOOywaromuxcs. JIekuus uMeeT Lenbio
JaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYyYHBIX 3HAHUW 110 JHMCLUIUIMHE, PACKPBITH
COCTOSIHME M TEPCHEKTUBBI Iporpecca KOHKPETHOM 00JacTh HAayKd U SKOHOMUKH,
CKOHIICHTPUPOBATh BHUMaHUE Ha Hau0O0JIee CIOKHBIX U Y3JIOBBIX BOIIPOCAX.

Jlexkuus mpeqHa3HaueHa HE TOJBKO M HE CTOJBKO JJISi COOOILIEHUS KaKOM-TO
uH(popmanuu, a, B MEPBYIO OYEPE/lb, JUIsl pa3BUTUS MBIIUIEHUS 00y4daeMbIX. OJTHUM
U3 CIOCOOOB, aKTUBU3UPYIOIIKUX MBIIUIEHUE, SBIIAETCS TaKOE MOCTPOEHUE H3JI0XKe-
HUA y4eOHOro marepuana, Korga oOydarolluecs CIylIalT, 3allOMUHAIOT U KOH-
CHEKTUPYIOT M3JIaraeMblidl JEKTOPOM YUEOHBIM MaTepuall, 1 BMECTE C HUM Y4YacCTBY-
I0T B pELIEHUU MpoOJieM, 3a7a4, BOIPOCOB, B BBISBICHUM PAaCCMaTPUBAEMBIX SIBIIE-
Hui. Takoil METOIMYECKUA TPUEM MTOJTYUHIT Ha3BaHUE MTPOOJIEMHOTO U3JI0KEHHUS.

[IpakTHyeckoe 3aHsATHE MPOBOJUTCS B LEISIX BHIPAOOTKH MPAKTHUECKHUX yMeE-
HUIl 1 TpUOOpETEeHNUs] HaBBIKOB MPU PELICHUH YNpPaBICHUYECKHUX 3a7a4. [ TaBHBIM co-
JIep’KaHUEM 3TUX 3aHITUH SBIIETCS MpaKTUYecKas padoTa KaKJoro CTyneHTa, Gop-
Ma 3aHATUSA — TPYNIOBasi, & OCHOBHOM METOJ, MCIOJb3yEMbI HA 3aHATHH — METOJ
MPAKTUYECKON PabOTHI.

[IpakTHyeckoe 3aHSATHE HAYMHAETCS, KaK MPaBUJIO, C (HOPMYIUPOBAHUS €ro
LEeJEeBbIX YCTaHOBOK. [loHMMaHne oO0ydaeMbIMU Lieel M 3a/1a4 3aHATUS, €ro 3Haye-
HUS IJ15 CHEeLMAIbHOM MOATOTOBKH CIIOCOOCTBYET MOBBIIICHUIO HHTEPECA K 3aHATHIO
Y aKTUBH3alMU padOThI IO OBJIAJACHHUIO YUYEOHBIM MaTepuanoM. Beinen 3a 3tum mpo-
U3BOJIUTCSI KPAaTKOE PACCMOTPEHNE OCHOBHBIX TEOPETUUYECKUX MOJIOKEHHUH, KOTOpbIE
SBJIIIOTCS. UCXOJHBIMH 1711 paOOThl 00y4aeMbIX Ha AAHHOM 3aHSATHU. OOBIYHO 3TO
nenaetrcsi B opMe ornpoca o0y4aembIX, KOTOPBIA CIY>KUT TaKkKe CPEeJICTBOM KOH-
TPOJIS 332 UX CAMOCTOSITeNIbHON paboToi. O6001IeHEe BOIPOCOB TEOPUU MOXKET OBIThH
MOPYUYEHO TaKXe OJJHOMY U3 00y4yaembIx. B 3TOM cityuae coOoTBETCTBYIOIIEE 3aaHIe
JlaeTcsl 3apaHee Bceil yueOHOM IpyIie, UYTO CIYKUT JOMOJIHUTEIbHBIM CTUMYJIOM B
CaMOCTOSITeNIbHON pabote. B 3akimioueHun mnpenojaBaTellb JaeT OLEHKY OTBETOB
00y4aeMbIX ¥ PUBOJAUT YTOUHEHHYIO (POPMYIIMPOBKY TEOPETUUECKUX MOJIOKEHUH.

32



OCHOBHYIO 4acTh MPAKTUYECKOTO 3aHATHUS COCTABIIAET paboTa 00ydaeMbIX MO
BBINIOJIHEHHUIO YYEOHBIX 3aJaHU O/ PyKOBOJCTBOM IpenojaBatens. Ha npaktuye-
CKUX 3aHATHSAX OJaromnpusiTHbIE YCIIOBUS CKJIAAbIBAIOTCA ISl MHIUBUIYaIU3aLUU
oOyueHnus. [Ipu npoBeneHUM 3aHATUN MPENoJaBaTelb UMEET BO3MOKHOCTh HAOJIO-
JaTh 32 pabOTOM Kakaoro o0y4aeMoro, u3ydarb UX UHJIMBUIYaJbHbIE OCOOCHHOCTH,
CBOEBPEMEHHO OKa3bIBaTh MIOMOILb B PEIIEHUH BO3HUKAIOIIUX 3aTpyAHeHUA. Hanbo-
Jlee YCIEIIHO BBIMOJIHAIOINM 3aJJaHUE MPENO0IaBaTelb MOXKET JaTh TOTOIHUTEIbHBIE
BOMPOCHI, & OTCTAIOIIUM YJECJIUTh OOJbIlle BHUMAHUS, KaK Ha 3aHATHUU, TaK U BO BHE
y4eOHOI0 BPEMEHH.

Kaxxnoe mpakTuueckoe 3aHATHE 3aKaHYMBACTCS, KaK MPaBHIO, KPATKUM IO-
BEJICHHEM MTOIOB, BHICTABJICHHEM OLICHOK Ka)KJIOMY CTYACHTY U YKa3aHUSMHU MPEIo-
JaBaTessl O MOCIEAYIONEeH CaMOCTOSITEIbHON padoTe.

CamocrosiTenbHas padora oOyyarollerocsi BeCbMa MHOrooOpa3Ha M cojiepka-
TenbHA. OHA BKIIIOYAET CIEAYIOIINE BUIbI 3aHITHIA:

— HU3y4YEHUE TEOPETUUYECKOTO MaTepuaa JeKIHil;

— TOATOTOBKY K MPAKTHUECKUM 3aHATHSIM;

— MOATrOTOBKY K MMCbMEHHOMY ONpPOCY;

— TOATOTOBKA K AUCKYCCHSIM.

B xozxe camocTosTenbHON paboThl penogaBaTenb 00s3aH MPUBUBATh 00yyae-
MBIM HaBBIKH IPUMEHEHHS] COBPEMEHHBIX BBIUMUCIUTEIbHBIX CPEJCTB, CIPABOYHHUKOB,
TaOIUI] U IPYTUX BCIIOMOTATEIbHBIX MaTepUaIoB, T0OUBATHCI HEOOXOAMMON TOYHO-
CTH U OBICTPOTHI BBIYMCIECHHH, OPOpMIIEHUSI padOT B COOTBETCTBUU C YCTAaHOBJICH-
HBIMHU TPEOOBaHUSMH.
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Paboyas nmporpamMma JMCLMIUIHHBI COCTaBleHa B COOTBETCTBHH C TpeboBaHuA-
mu ®I'OC BITO no nanpasneruio noarorosku 161000 «AsporasBrraumsy».
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