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1. Uenu v 3agaum gucumnnuHbl

Llenbto ocBoeHust gucumnnuHbl  sBnsieTcss opMmMpoBaHne KoMneTeHuun oby-
yatowlierocst B obnactu npodeccmoHanbHOM OeaTenbHOCTU 1 cdepe npodeccnoHarnb-
HOW OEeATENbHOCTU:

22 lMNuweBasa NpOMBbILLNIEHHOCTb, BKOYasi NPOM3BOACTBO HanMTKOB 1 Tabaka (B
chepe BHeOpeHUs M IKcnryaTauumM aBTOMATU3UPOBAHHOIO UM POBOTU3NPOBAHHOMO
TexHonormyeckoro obopyaoBsaHust)

[ducumnnuHa HanpaeneHa Ha peweHne 3agad npodeccnoHanbHON OeATeNbHO-
CTW crneayLwwmx TUNoB:

- NPOM3BOACTBEHHO-TEXHOMNOMMYECKUIA;

- OpraHn3aLmMOHHO-YNpaBNeHYECKUN;

- NPOEKTHO-KOHCTPYKTOPCKUN.

lMporpamma coctaBneHa B COOTBETCTBMM C TpeboBaHusamn denepanbHOro

rocygapCTBeHHOro obpasoBaTesibHOro ctaHgapTa BbicLero obpasoBaHusi NO Hanpas-
nexHunto nogrotoekn 15.03.02 TexHonornyeckme malnHbl 1 06opyaoBaHME.

2. Mepe4yeHb NNaHUpPyeMbIX pe3ynbTaToB 00y4YeHUs, COOTHECEHHbIX C Nna-
HUPYeMbIMU pe3yfibTaTaMn OCBOEHUS 06pa3oBaTesibHOW NPorpaMmbil

B pesynbTate OCBOEHWs OUCUMNINHBI B COOTBETCTBUM C MPEedyCMOTPEHHbIMU
KOMNETEeHUMAMU 0ByYatoLWNnCs LOIMKEH:

Ne Kopg HanmeHoBaHue Komne- Koa n HanmeHoBaHWe nHamnkaTtopa AOCTMXKEHNS KOMIETEHLUN
n/n KoMne- TEHUMn
TeHUun
1 OlMNK-1 | CnocobeH npumeHsATb | NO-1onks MprMeHsET ecTecTBEHHOHAYYHbIE 3HAHWUA U MeToabl

€CTeCTBEHHOHay4Hble W | MaTeMaTU4ecKoro aHannsa B NpodeccrMoHanbHol aeaTensHo-
0obLenHxxeHepHble cTn
3HaHus, mMeToabl
MaTeMaTn4eckoro
aHanmaa n
MOOEeNMpPOBaHUs B
npodeccuoHarnbHon
OesATensHoCTH

Koa n HanmeHoBaHMe nHavkatopa goctmke- | PesynbTrathl 0ByyeHus (nokasaTenu oueHMBaHus)
HWUSi KOMMETEHLMK

UO-1onks MNpuMeHseT ecTecTBeHHOHay4YHble | 3HaeT MeToAdbl NIMHEWHOW U BEKTOPHOW anrebpbl, aHa-
3HaHMA U MeToAdbl MaTeMaTUYeCcKoro aHanu- | IMTUYEeCKOn reomeTpun, MmetToabl auddepeHumansHoro 1
3a B NpodreccMoHarnbHON OeATeNbHOCTH WHTErpanbHOro MCYUCIEHNs:, MeTOAbI pelueHns audde-
peHumarnbHbIX ypaBHEHWI MEpPBOrO M BTOPOro nopsiaka,
psaobl M UX CXOOMMOCTb, PasfioXeHWe 3SfemMeHTapHbIX
yHKUMIN B psi, OCHOBHblE MOHATWS TEOPUN BEPOSATHO-
CTel N MaTemMaTU4ecKon CTaTUCTUKN, OCHOBHbIE MOSoXe-
HWS, 3aKOHbl U METOAbl €CTECTBEHHbIX Hayk M MaTema-
TUKM

YMeeT wucnonb3oBaTb annapar JIMHEWHow anrebpbl u
aHanMTU4eCKoW reomeTpuu, MPUMEHsITb MeToAbl MaTema-
TMYECKOrO aHanm3a K pelleHuio NpuKnagHblX 3agad B
npodeccuoHarnbLHON AesaTenbHoCTw, nccneposatb
yHKUMK, pewaTb anddepeHumansHble YpaBHEHUS, UC-
cnegoBatb psAbl HA CXOAMMOCTb, MCMOMb30BaTbh MeToAbl
uccrefoBaHnsa OYHKUMM HECKOSbKMX MEePEMEHHbIX Mpu
MOZENUPOBAHNN TEXHUYECKMX OOBLEKTOB N TEXHOMOrM4e-
CKMX NPOLIECCOB, OLeHMBaTb NapaMeTpbl pacnpegeneHni

BnageeT HaBblkamMy pelleHUst 3aday NHerHon anrebpbl
N aHanuWTU4YecKon reomeTpun, annapaTom avddepeHum-
anbHOI0 U MHTErpasbHOro NCYMCIEHUs, HaBbIKaMK peLle-




HUA anddepeHunanbHbIX ypaBHEHUIA NEPBOrO U BTOPOro
nopsiika, HaBblkaMW MpPUMEHEeHUs annapata QYyHKUUN
HECKOJIbKMX NMepeMeHHbIX Npu peleHnn 3agad mopgenmn-
poBaHNA TexXHU4YeCKUx 0OBbEKTOB U  TEXHOMNOrM4Yeckmnx
npoLieccoB, MeTogamMu TEOPUN BEPOSTHOCTEN U MaTeMa-
TUYECKOWN CTaTUCTUKM

3. Mecto gucumnnuHbl B cTpykType OOl BO
OucunnnuHa oTHocuTca K obsasaTtensHon Yactn bnoka 1 OOI. ducuunnuHa sB-

nseTcsa 06s3aTenbHON K U3YYEHMHO.

N3yyeHne AMcuMnivHbl OCHOBAHO Ha 3HAHMSAX, YMEHUSIX U HaBblKaX, NMoOMy4YeHHbIX
npu N3y4eHUn ONCUMNINH B CPEAHEN LUKone.

AvcumnnuHa siBnsieTca nNpealecTBYoLLEen AN 0CBOEHUs AvcumnnnH: ConpoTme-
neHve matepuanoB, OreKTPoTEXHMKA U ANEKTPOHUKa, Pusanyeckme OCHOBbI TEMMOTEX-
HUKK, Teopust mMawunH M MexaHu3moB, [lpoueccbl M annapatbl, [1pou3BoacTBEeHHas

npaKkTukKa, npeaguniioMHada npakTtuka.

4. O6bemM AUCUUNIUHbI U BUAbI Y4€OHbIX 3aHATUN

O6Lwasa TpyaoeMKOCTb ANCUMMINHBI COCTaBNAET 12 3auerHbIx enuHmIL.

Buabl yuebHOM paboThbl Bcero aka- | PacnpepneneHue TpyaoeMkKo-
Aemuye- CTU MO cemMecTpam, akK. 4.
CKUX vya- 1 2 3
coB

Obuwas TpygoeEMKOCTb AUCLMINIIUHEI 432 144 180 108

KonmakmHass paboma e m.uy. ayoumop- 203,55 78,7 94 30,85

Hble 3aHAMUs:

Nekyumn 96 30 36 15

8 mom d4ucrie 8 hopme rnpakmudeckoul - - - -

10020mosKu

MpakTnyeckme 3aHatus (M3) 129 45 54 15

8 mom d4ucrie 8 hopme npakmuyeckol - - - -

10020mosKu

KoHcynbTaumm Tekylume 4,05 1,5 1,8 0,75

KoHcynbTauusa nepe 3k3aamMeHoM 4 2 2 -

Bugbl atTectaumm (3a4eT, 3K3ameH) 0,5 0,2 0,2 0,1

CamocmosimenibHasi paboma: 160,85 31,5 52,2 77,15

[MpopaboTka maTtepranos No fNeKLmaMm, 80,35 7,5 13,2 59,65

y4yebHukam, y4ebHbIM nocobunsim

MoaroToBKa K NPakTUYECKUM 3aHATUSAM 40,5 15 18 7,5

MopgrotoBka K  ayAUTOPHOW KOHTPOJSIbHOM 16 3 13 -

pabote

BbinonHeHune pacdeTos ana O3 24 6 8 10

MoaroToBKa K 3k3aMeHyY (KOHTPOJb) 67,6 33,8 33,8 -

Ok3ameH Ok3ameH

5 CopepxxaHue AUCUUNIUHBI, CTPYKTYpPUpPOBaHHOE NO TemaMm (pa3sgenam) ¢
yKazaHneM OTBEeAEeHHOro Ha HMX KOnuyecTBa aKafeMuU4eCKMX 4acoB U BUAOB

y4eOHbIX 3aHATUMN

5.1 Coneprkanue pa3aesioB JUCIUTIIHHBI

Ne HanmeHoBaHue pasgena
n/n ONCLUMNIIVHBI

(yKasbigaromcs membi U Qudakmu4yeckue eOQuHUUbI)

CopepxaHue pasgena

1 | NuHenHas anrebpa 1.

Onpepnenutenu BTOPOro M TPETbLEro MNOPSAKOB.
CeoiictBa onpegenutenen. Onpegenutenn OGonee
BbICOKMX MOpsiakoB. CUCTEMbI JIMHENHBIX YPaBHEHWIA. 17
Mpasuno Kpamepa.

2. MaTpuubl. gencTeus Hag matpuuamu. EgMHmnyHas

TpyooeMkocTb
pasgena, ak.M.




n obpaTHast MmaTpuubl. PelleHne cuctem maTpuyHbIM
cnocobom.

BekTopHas anrebpa

3. Bektopbl. OnpepeneHve, OeNcTBUS Hag BEKTO-
pamu. CkangpHoe npou3BedeHME BEKTOPOB, WX
CBOWCTBA W NPUNOXEHUS.

4. BekTOpHOE M CMellaHHOEe NPOu3BEeLEeHUE BEKTO-
pPOB, UX CBOWCTBA U NPUITOXKEHUS.

15,5

AHanutnyeckas reomeTpua

5. JluHuA Ha nnockocTu. YpaBHEHWE NUHUWM Ha nnoc-
kocTu. MNpsamast Ha NNOCKOCTU. YpaBHEHUS NPSIMON Ha
NoCKOCTH.

6. KpuBble BTOpOro nopsigka.

7. AHanuTnyeckas reomeTpusa B NnpoctpaHcTee. lNnoc-
KOCTb, ypaBHEHUS MMOCKOCTU. PaccTtosiHMe OT TO4Ku
[o nnockoctn. Cucrtembl koopauHart. lNpeobpasoBa-
HWe KoopauHar.

8. lNpsaAmas B mpocTpaHCTBE. YpaBHEHUS MPSMON B
NPoOCTpaHCTBE. Yrnbl Mexdy npsmMbiMKM B MNpO-
CTPaHCTBE, NNOCKOCTAMM U MAOCKOCTLIO U MPSIMOMN.

25

OundbdepeHunanbHoe  wc-
yucneHne

9. BeegeHne B aHanu3. Metoabl maremaTMyeckoro
aHanu3aa. [NoHsaTMe nepemMeHHON BennYuHbl. OyHKUNSA,
cnocobbl 3agaHns pyHKUMK.

10. MNpepensl. Teopembl 0 Npeaenax.

11. BeckoHe4HO Marnble U 6eckoHe4YHO Gonbluve Be-
nuunHbl. lMepBbI 1 BTOPOW 3amMevaTenbHble npeae-
nbl.

12. HenpepblBHOCTL (PyHKUMK. Teopembl O Henpe-
PbIBHbIX HA OTpe3ke PYHKUNSX.

13. MNpownssogHasa yHKUMK. [eomeTpnyeckuin n mexa-
HU4eCcKMIn cmbicn. Tabnvua Npon3BOAHbIX.

14. OudbcpepeHuman. OnpegeneHvie, MNPUNOXKEHUS.
OndbdbepeHumpoBaHme OyHKUNNA.

15. Teopembl 0 auddepeHuMpyemMbIX Ha UHTepBane
PYyHKUUNAX.

16. PackpbiTne HeonpeaeneHHocTten. Mpasuno Jlonu-
Tansa. ®opmyna Teunnopa. iccnegosaHne dyHKLUMN.

49

OnddepeHumnanbHoe  uUc-
yncneHue PYHKLUMM
HECKOJTbKUX NepeMEHHbIX

17. MNMoHaTUe yHKUUN MHOMMX nepemMeHHbIX. [eomeT-
pyyeckoe UCToNKoBaHue OyHKLMN OBYX NEPEMEHHbIX.
Mpegen u HenpepbiBHOCTb (YHKUMM MHOTMX Me-
peMEHHbIX. YacTHble K MOMHble  MpupaleHns
PYHKLMN MHOMMX MepeMeHHbIX. YacTHble npoun3Boa-
Hble, onpeaeneHue, reomeTpuyeckun cmolicn. MNpous-
BOJHbIE BbICLLMX MOPSOKOB.

18. OKCcTpemMyM YHKLMM HECKONBKMX MEPEMEHHBbIX.
lMponssogHas no HanpasneHuto. pagneHT.

16

WHTerpanbHoe ncuucneHve
PYHKLMN OOHOW NepemMeH-
HOW

19. lNMoHATne nepsoobpasHon. HeonpegeneHHbIN MH-
Terpan, ero cBoncTBa. Tabnvua OCHOBHbIX WH-
Terpanos. HenocpeaCTBEHHOE NHTErpUpoBaHue.

20. dopmyna MHTerpupoBaHusi No yactaMm. 3ameHa
nepemMeHHol B HeoNpeaeneHHoM UHTerpare.

21. IHTerpnpoBaHmne BblpaXXeHWU, CoaepXallnx KBag-
paTHbI TPEXYSEH B 3HaMeHaTerne.

22. WHTerpmpoBaHMe npOCTENMLLMX pPaLMOHaNbHbIX
apoben. HTerpnpoBaHue paumoHarnbHbIX Apoben.
23. VIHTerpupoBaHue TPUFOHOMETPUYECKUX BblpaxKe-
HUN.

24. WHTerpupoBaHMe HEKOTOPbIX WppaLMoHanbHbIX
BblpaXKeHnn

25.3apauu, npuBoasdLLmMe K MOHATUIO OnpeaerieHHoro
uHTerpana. OnpegeneHHbli UHTErpan M ero OCHOB-
Hble CBOWCTBA.

26. ®opmyna HetoToHa-JlenbHuua. 3ameHa nepemMeH-
HOW B onpegenieHHoM uHTerpane. MHTerpmpoBaHue
no YacTam.

37




27. BbluncneHve nnowaan nnockon urypbl, AfvHbI
ayru, obbem Tena BpalleHus.

28. HecobGcTtBeHHble uWHTerpanbl ¢ 6eCKOHeYHbIMU
npegenamMu n oT paspbiBHbIX YHKUMNA.

AnemeHTbl TOKI

29. KomnnekcHble 4dncna. [dencteus Hag KOMMIEKC-
HbIMW YMCNaMu.

OndbdbepeHumanbHble
ypaBHeHus

30. OudbpepeHumanbHble ypaBHEHMS (OCHOBHbIE MO-
HATKS). dnddepeHunansHoe ypaBHEHUE Kak MOAENb
peansHoro npouecca. AnddepeHunansHblie ypaBHe-
HWs1 NMepBoro nopsigka. Teopema CyLeCTBOBaHWUS U
€0VUHCTBEHHOCTMN ero pelweHnss HavanbHble ycrnoBwsi.
O6uiee 1 YacTHoe pelueHus. 3agada Kowwuw.

31. dnhdepeHuymnanbHble ypaBHEHNA NepBOro nopsa-
Ka C pasferieHHbIMU U pasgensiowuMnucs nepemeH-
HbiMM. OpHOpPOAHbIE ypaBHEHMSI NEpPBOro Mnopsigka.
JInHenHble ypaBHeHUA 1 ypaBHeHUA bepHynnu.

32. JudpdepeHumanbHble ypaBHEHUS BTOPOro nopsg-
ka. QudpdepeHumnanbHble ypaBHEHUS BTOPOro nNopsija-
Ka, gonyckaroLme NoHmxXeHue nopsaaka.

33. NluHenHble guddepeHUmanbHble ypaBHEHUSA BTO-
poro nopsgka. CTpyktypa obLiero pelueHusi ogHo-
poOHOro nuHenHoro AndpdepeHunansHOro ypasHe-
Hus. OgHopoaHble nUHelHble AnddepeHUManbHble
ypaBHEHUS BTOPOro nopsigka C  MOCTOSIHHBbIMU
KoadhdmumneHTamum.

34. HeogHopoaHble NUHEnHble anddepeHumanbHble
ypaBHEHUSA C MOCTOAHHBIMU KO3(hpuLmeHTamm 1 npa-
BOW YacTbio CrneumarnbHoro BMaa.

35. MeTton Bapuauuu nPOU3BOSbHbIX MOCTOSIHHbIX.
Cuctembl gnddepeHumanbHbIX YypaBHEHNN.

33,2

Pagbl

44. Yucnosble psgbl. Heobxogmmoe ycnosue cxo-
aumoctu. lMpusnak Oanambepa, npusHak Kowu, nH-
TerparnbHbIi NPU3HaK, NPU3HaKkn CpaBHEHUS.
45.3Hako4vepenytowimecs psabl. Teopema JlenbHuua.
46. 3HakonepemeHHble psagbl. NMpu3Hak cxooMMocTy
3HaKornepeMeHHbIX psaoB. AGCONOTHas U yCroBHas
CXOAMMOCTb

47 dyHKUMOHanbHble psaabl. CTeneHHble psgbl, Teo-
pema Abens. PaguMyc u wuHTepBanm CXOOUMOCTU
CTeneHHbIX pAgoB.

48. Pagbl Tewnopa. [lpumeHeHue psgoB B Mpu-
ONMXXEHHbIX BbIYUCMEHMUSX.

19

10

Teopusi BeposiTHOCTEN W
MaTemaTtudeckasi CTaTtucTu-
Ka

49. KombuHaTopuka. OCHOBHblE MOHATUA TeopuM
BEPOATHOCTEW, CryyYanHble COObITUS. BeposaTHOCTb.
YacToTta cobbiTun. Anrebpa cobbiTuii.

50.TeopeMbl CNOXEHUS U YMHOXEHUSA BEPOATHOCTEMN.

YcnoBHas BEpOSTHOCTb.

51. ®dopmyna nonHon BeposATHocTU. dopmyna
baneca. [loBTOpHbIE ucnbiTaHus,  dopmyna
BepHynnu. JlokanbHass M wWHTerpanbHas TeopeMbl
Jlannaca.

52. [uckpeTHble crnyvyarHble BESIMYUHbLI, 3aKOH
pacnpegeneHus BEpPOATHOCTEN cnyyanHomn
BENMUYMHBI. YMCNoOBblIE XapakTEPUCTUKMN OUCKPETHBIX
Cny4YyanHbIX BEJTUYNH.

53. HenpepsbiBHbIE CnyyanHblie BENUYMHbI. YncnoBble
XapaKTePUCTUKN HENPEPDLIBHbIX CYYaNHbIX BEMNYMH.
54 .3akoH paBHOMEPHOIO pacnpeneneHns
BEpPOSITHOCTEN. HopmaneHoe pacripegeneHue.
HopmanbHasa kpuas. PacnpepeneHunsi, cBa3aHHble C
HopManbHbIM. [lokasaTenbHoe pacnpegeneHve, ero
YNCNOBbIE XapaKTEPUCTUKN. PYHKUNST HAOEXKHOCTH.
55. 3apgava MaTeMaTU4eCcKomn CTaTUCTUKW.

70,4




BbibopouHbin  MeTogn. Bbibopka.  Omnumpudeckas
dyHKUMa pacnpegeneHus. [onvroH, rncrorpamma.
ToueyHble OUEHKM. eHepanbHasa u BbIbOpOYHas
cpegHsas. 'eHepanbHas n BeIbopoyHasa amcnepeus.
56. VHTepBanbHble  OUEHKM  napameTpoB
pacnpegenenus. [oBeputerbHble NHTepBarbl
OLEHKW NapamMeTpoB HOPMarbHOro pacnpegeneHus.

KoHcynbmauyuu mekyujue 4.8
Koxcynbmauuu neped sk3aMeHOM 4
Bayem, aksameH 0,5
*B hopMe NPaKTUYECKON NOArOTOBKM
5.2 Pazjienbl AUCHMIUIMHBL W BUJBI 3aHATHH
Ne Jlekumm, ak. ¥ | lMpakTnyeckue CPO, ak. u
HanmeHoBaHWe pasgena QUCUUNvHbI
n/n 3aHATUSA, akK. Y
1 JlnHenHas anrebpa 4 8 5
2 BekTopHas anrebpa 4 6 55
3 AHanutnyeckas reomeTpms 6 12 7
4 OnddbepeHumnanbHoe ncuncneHme 16 19 14
5 OudbdepeHumansHoe ncumcneHme 4 6 6
YHKUMN HECKONBKUX NEPEMEHHbBIX
6 WHTerpanbHoe wncyucneHne @yHKumMmM of- 12 24 21
HOW NepeMeHHOW
7 3AnemeHTbl TOKT 2 2 3
8 OnddepeHumnanbHble ypaBHEHUS 12 16 15,2
9 Pagbl 6 6 7
10 Teopusi BEPOATHOCTEN M MaTemMaTU4yeckas 15 15 7715
cTaTucTuKa ’
KoHcynbmauyuu mekyuwue 4,05
KoHcynbmauyuu neped 3Kk3aMeHoM 4
3ayem, aksameH 0,5
5.2.1 JIexkmun
HavmeHoBaHue
Ne . TpyooeMKocTb,
a/n pasgena TemaTuka NeKLMOHHbIX 3aHATUN 4ac
ONCUMNITWHBI
1 cemecTtp
1 JlnHenHas anrebpa 1. Onpegenutenn BTOPOro U TPeTbero nopsiaKoB.
OcHoBHble cBowcTBa onpegenuTtenen. Cuctembl nu-
HenHbIX ypaBHeHun. NMpasuno Kpamepa. 4
2. MaTtpuupl n gencteua Hag matpuuamu. PelueHue
cucteM  anrebpavyeckmx ypaBHEHUN MaTpUYHbIM
crnocobom.
2 BekTopHas anrebpa 3. BekTtopbl. JIMHenHble onepauun Hag BEKTOPaMMU.
CkansipHoe npousBefeHne BEKTOPOB, U €ro CBOMCTBA 1
NPUIOXeHNs. 4
4. BekTOpHOE N CMeELLaHHOEe NPOV3BEAEHNE BEKTOPOB,
WX CBOWCTBA U NPUIOXEHUS.
3 AHanutnyeckas 5. Cuctembl KoopauHaT Ha nnockoctu. [lMpamasa Ha
reomeTpusi NOCKOCTU. YpaBHEHMS NPSAMON Ha nnockocTu. PaccTo-
AHWE TOYKM A0 NPSIMON.
6. Kpusble BTOpOro nopsaka. MIx kaHoHM4Yeckue ypaBHe- 6
HWS1 N CBOMCTBA.
7. Tlnockoctb B npocTpaHcTee. [lpamas B npo-
CTpaHCcTBE. YpaBHEHWs MNPsSIMOMN B MPOCTPaHCTBE.
MpsiMasi 1 NNOCKOCTb B NPOCTPAHCTBE.
4 OnddepeHumnansHoe | 8. BeegeHne B aHanui. Metoabl MaTemaTMyecKoro 16
ncuncrieHune aHanusa. ®yHkums, cnocobbl 3agaHnsa yHkummn. [Mpe-

aen gyHkumn. Teopembl 0 npegenax.
9. MNepBbI 1 BTOpON 3amedaTtenbHble npeaensl. bec-
KOHEYHO Mmanble U 6eCkoOHeYHO BobLUME dOYHKLIMK.




10. HenpepbiBHOCTb yHKUMK. Knaccudukaums pas-
pbIBOB. Teopembl O HenpepbIBHbIX  PYHKUUSX.
11. TMonsatTne npoussBogHonm W AudbdpepeHumana, ux
reomeTpuyeckun cmeicn. MNpasuna anddepeHumnposa-
Hus.  Popmynbl  anddepeHUnpoBaHUa  OCHOBHbIX
anemMeHTapHbIX QYHKLMIA.

12. OudbpepeHuupoBaHme  CROXHbIX  OYHKUUNA,
obpaTtHon dyHKLUMK. Mpon3BoaHbIE BbICLLUMX MOPSAAKOB.
OudbdbepeHumpoBaHue dyHKUUIA 3a4aHHbIX
napameTpuMyeckm U HesBHO. OCHOBHble TEOpPEMBI
andbdepeHumansHOro  UCHUCNEHNs

13. HeonpegenenHocTtw. Npaeuno Jlonutans. ®opmyna
Tennopa.

14. BospacTtaHve n ybbiBaHne dyHkuun. Makcumym u
MUHUMYM. Hawnbonblee © HauMeHblUee 3Ha4YeHus
YHKUMM Ha  OTpeske. Boinyknocte  rpaduka
dyHKUMK. Tovkn nepervba.

15. AcumntoTtbl yHkumi  Obwee wccnegoBaHue
nosefeHus rpacumka PyHKLMK.

2 cemecTp

OudpepeHymnansHoe
ncymcneHne yHKLMmn
HECKOJTbKNX ne-
PEMEHHBIX

1. OyHKuMs MHOrMx nepeMeHHbIX. [lpegen wu
HenpepbIBHOCTb  (PYHKLUMM  MHOMMX  NepeMeHHbIX.
YacTHble n MomnHble npupaleHns YHKUUN MHOMMUX
nepemMeHHbIX. YacTHble npousBogHble. [lonHoe
npupaLleHume 1 nonHbli anddepeHumnan.

2. NponsBogHasa CroXHON yHKUMKU. IHBapMaHTHOCTb
¢dopmbl nepsoro  guddepeHumana. [NpoussogHas
dYHKUMN 33aHHON HesiIBHO. YacTHble npon3BoAHble
BbICLUMX TMOPSIAKOB. OKCTPEMYM dyHKUMKN  ABYX
nepemeHHbiX. CkansipHoe none. [MpousBogHas No Ha-
npaesneHuto. [pagueHt

WHTerpansHoe ncumc-
nexHve QyHKUMM Opn-
HOW NepeMeHHon

3. lNepBoobpasHas M HeonpedeneHHbIn MHTerpan, ux
CBOWCTBa. Tabnuua WHTerpanoB. 3ameHa
nepemMeHHoun B HeonpeaeneHHoM WHTerpane.
MHTerpmpoBaHme no yactsim.

4.PasnoxeHne OpobHO-pauMoHanbHbiX — PYHKUUIA Ha
npoctenwme  gpobwn.  WHTerpupoBaHne  ApoGHO-
paumoHanbHbIX PYHKUMWA.

5.  WHTerpupoBaHue wuppaumoHanbHbIX  YHKLUMWA.
WHTerpnpoBaHne TpUroHOMETPUYECKUX (PYHKLUNA.

6. OnpegeneHHbI nHTerpan. eomeTpuyeckuii CMbICI
N CcBONCTBA. Teopema o0 cpegHeM wn ee
reoMeTpU4EeCKMn CMbICH.

7. WHTerpan ¢ nepeMeHHbIM BEepXHUM Mpeaenom.
OcHoBHas dopmMyna MWHTErpanbHOro UCYUCHEHUS.
3ameHa nepemeHHOW B onpedeneHHOM WHTerpane.
MHTerpupoBaHne no 4actam B  OnpeaefieHHOM
WHTErparne.

8. BbluncneHne nnowagen nnockux uryp u OnuvHel
OYrM NITOCKON KPMBOW C MOMOLLBI ONpeaesieHHoro
WHTerpana. BblucneHne obbemoB Ten BpalleHus.
HecobcTBEHHbIE MHTErpanbi.
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AnemeHTbl TOKI

9. KomnnekcHble yncna, 4encTBUsA Hag HUMMW.

OudpdepeHumanbHble
ypaBHEeHUsA

10. AndpdepeHumnanbHble ypaBHeHNsI. OCHOBHbIE MOHS-
8. JuddepeHumanbHble ypaBHEHUSA NepBOro nopsa-
ka. JudpdepeHumanbHble ypaBHEHNS NEPBOro nopsaka
C pasgeneHHbIMY 1 pasaensiowmMmcs nepemMeHHbIMN.
OpHopoaHble ypaBHEHUS NEPBOro nopsaka.

11. JluHelnHble ypaBHeHUA W ypaBHeHus BepHynnu.
OudpbepeHumnansbHble ypaBHeHUs BTOPOro nopsaka.
OudpbepeHumnansHble ypaBHeHUs BTOPOro nopsaka,
JonyckarwLime NoHWxXeHue nopsaka.




12. JlnHenHble anddepeHumnanbHble ypaBHEHUSI BTO-
poro nopsigka. Onpegenutens BpoHckoro. CTpykTypa
obLlero pelleHns OOHOPOAHOro nuHenHoro audde-
peHUnanbHOro ypaBHeHMUs.

13. HeopgHopogHble nuHerHble anddepeHumnanbHble
ypaBHEeHuUS.

CTtpykTypa obuiero peweHusa. Metog Bapuaumm npous-
BOJIbHbIX MOCTOSIHHBbIX.

14. HeopgHopogHble nuHenHble anddepeHunanbHble
ypaBHeHNsa 2-ro nopsiika C MOCTOSIHHbIMU KO3 uLm-
€HTaMu 1 NpaBoOM YacTbio creuuaneHoOro B1aa.

15. Cuctembl 0ObIKHOBEHHBLIX AnddepeHumnanbHbIX
YpaBHEHNN C MOCTOSAHHbIMK KO3dbdumumeHTamu. Pele-
HMe cuctembl OOBIKHOBEHHbIX AuddepeHumanbHbIX
YPaBHEHUN.

Pagpl

16. Ywucnosble psagel. Heobxogumoe  ycnosue
cxogumMocTu. NpusHakm cxoanmocTu

17. 3HakonepemeHHble psabl. Teopema JlenbHuua.
AbcontoTHas n ycnoBHas CXOANMOCTb.
OyHKUMOHanbHble pagbl. CTeneHHble psabl, Teopema
Abensa. Pagnyc n unHTepBan CXOAMMOCTU CTEMEHHbIX
psOoB.

18. PasnoxeHne @YyHKUMA B CTeneHHble padbl.
MprMmeHeHne psaoB B NPUONMKEHHBIX  BbIMUCIIEHMUSX.

3 cemecTp

10

Teopus BEPOSAATHO-
cTen U maTtemaTude-
cKkasa ctaTucTuka

1. KombuHatopuka. OCHOBHble MNOHATUS Teopuu
BEPOATHOCTEWN, CriyyariHble cobbliTusa. BepoAaTHOCTb.
Yactota cobbITUiA. Anrebpa cobGbiTuiA. Teopembl
CMNOXEHNST M YMHOXEHUSI BEepOsITHOCTEN. YcnoBHas
BEPOSATHOCTb.
2. ®opmyna nonHomn BeposiTHocTu. ®opmyna baneca.
MoBTOpPHbIE ucneitTaHus, Qopmyna BbepHynnu.
JlokanbHasi u nHTerpanbHasa Teopemsbl Jlannaca.
3.ncKkpeTHble  criydalHble  BenW4YMHbI,  3aKOH
pacnpefeneHuss BeposTHOCTEN CrlyvYarHOW BENUYMHGI.
YuncnoBble XapakTepUCTUKN  AUCKPETHBLIX CIyYanHbIX
BENNYMH.
4. HenpepbiBHble CrnyvyarHble Benu4YuHbl. Yncnosble
XapaKTePUCTUKN HENMPEPbIBHbIX CyYalHbIX BEMNYMH.

5. 3akoH paBHOMEPHOrO pacnpegeneHus
BEPOSITHOCTEN. HopmanbsHoe pacnpegeneHue.
HopmanbHasa kpuBas. PacnpegeneHusi, CBA3aHHbIE C
HopManbHbIM.  [lokasaTenbHoe pacnpeferneHve, ero
YNCNOBbIE XapaKTepucTuku. OyHKUUSA HaOEXHOCTU.

6. 3agavya maTtemaTMyeckom CTaTUCTUKN. BbIOOpPOYHbLIN
meTog. Beibopka. MonuroH, ructorpamma.
7.Ctatnctmnyeckune OLLEHKM napameTpoB
pacnpegeneHus. TodeyHble oueHkW. [eHepanbHas u
BbIOOpOYHas cpeaHsAs. eHepanbHas 1 BbIGOPOYHas
avcrnepcus.
8. TOYHOCTb M HaJeXHOCTb OLEHOK. VHTepBarbHble
OLEHKN. IMNUPUYECKNE MOMEHTbI.
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5.2.2 TlpakTHueckue 3aHsATUs

Ne
n/n

HanmeHoBaHue
pasgena
OUCUMNINHDI

TemaTtuka npakTU4eckux 3aHaTum

TpyooeMKocCTb,
yac

1 cemecTp

JlnHenHas anrebpa

1. OnpegennTeny BTOPOro 1 TpeTbero NopsigKoB.

2. Cuctembl NHenHbIX ypaBHeHWi. MNMpasuno Kpamepa.
3. Matpuubl. lencteusa Hag matpuuamu.

4. PelueHne cucteMm MaTpuyHbiM CNOcobom.




BektopHas anrebpa

5. BekTopbl. [lenctsna Hag BeKTopamu.
6. CkansipHoe Npou3BedeHNEe BEKTOPOB, UX CBOWCTBA U
NPUNOXEHUS.

7. BektopHOE npou3BedeHMe BEKTOPOB, CBOWCTBA U 6
npunoxerHunsi. CmellaHHOE MNpOM3BEAEHNE BEKTOPOB,
CBOWNCTBA W MNPUNOXEHMS.
3 AHanuntunyeckas 8. MNpamasg Ha NNOCKOCTU: C YrnoBbIM KOIDPULINEHTOM,
reomeTpusi yepe3 TOUKY C 3aJaHHbIM HanpaBfeHueM, 4vepe3 aBe
Toukn. [lapannenbHble U NepneHauKynsipHble NpsiMble,
yron mexay AByMsi NpsiMbiMu. PaccTosiHne oT TOYKM O
NPSMOMN.
9.3agauu Ha npsimyto.
10. KpuBble 2-ro nopsigka: OKPY>XKHOCTb CO CMELLEHHbIM 12
LEHTPOM, 3nnumnc.
11. KpuBble 2-ro nopsgka: runepbona m acumnToThl,
napabona.
12. TlnockoCTb B NpPOCTpPaHCTBE. Mpamas B
NpOCTpaHCTBe.
13. lNpsimasa NNocKOCTb B MPOCTPaHCTBE.
4 OudbcbepeHumnansHoe | 14. MeToabl mMaTemaTuyeckoro aHanmsa. BblumcneHue
ucuumcneHve npeaenos yHKUUNA.
15. 3amevarenbHble npeaensi.
16 HenpepbIBHOCTb (OYHKLUNN.
17. Mpasuna andbdepeHLMpoBaHuS.
OuddepeHumpoBaHme OyHKLUUNA.
18. [OudbdepeHumpoBaHne dyHKUMA. [pounsBogHble
BbICLLUMX MOPSIAKOB.
y 19
19. MponsBoHble dyHKUMRA, 3a4aHHbIX
napameTpuyecKkn, HEsIBHO.
20. KoHTponbHasg paborTa.
21. lMpasuno Jlonutana Hawnbonblwee n HaumeHbLULee
3HavYeHua PYHKLUN Ha OTpesKe.
22. Obuwee uccnegoBaHue PYHKUUN N NOCTPOEHUe
rpaduka C WCMONb30BaAHMEM OCHOBHbIX MOSIOXEHUA W
METOA0B MaTeEMaTUKM.
2 cemecTp
5 OnddepeHumanbHoe | 1. DyHKUMM  HECKOMbKMX  nepemeHHbix. Obnactb
ucumcnexue yHkumM | onpegenenus. MNpegen.
HECKOMNbKUX ne- | 2. YacTHble npousBoAHble YHKUMA  HECKOMbKUX
pPEMEHHbIX nepemMeHHbIX. 6
3. OkcTpemym dyHKUUK OBYyX nepemMeHHbIX.
lMpounsBogHas No HanpaeneHuo. MpagneHT.
6 WHTerpansHoe uc- | 4. HenocpeactBeHHOE UHTErpUpPOBaHUE.
yucrieHne  yHkuum | 5. BHeceHnune nop, 3HakK anddepeHumana,
OAHOW NepeMeHHOMn WHTErpupoBaHue 3aMeHon NepemMeHHon
6. WHTerpypoBaHue  BblipaXXeHUi cogepxawmx
KBagpaTHbI TpexuneH. MHTerpupoBaHme Mo YacTsM.
7. IHTerpupoBaHme OpoBHO-paLMoHanbHbIX YHKUWIA.
8. WHTerpupoBaHne ApoOHO-paumoHanbHbIX YHKLWA.
WHTerpupoBaHue nppaumoHanbHbIX QyHKLUWNA.
9.MHTerpmpoBaHve TPUroHOMETPUYECKNX (DYHKLNNA. o4
10. UHTerpmpoBaHne TpUroHOMeTpU4ECKNX PyHKUNNA.
11. KoHTponbHasa paborTa.
12. BbluncneHne orpeaeneHHbIX MHTEerparos.
WHTerpupoBaHue Mo YacTsaMm.
13. 3ameHa nepeMeHHOM B OnpeaeneHHoM NHTerpane.
14. Bbluncnenue nnowlagen. BoluncneHme obbemoB Ten
BpaLLEeHUS.
15. Bbluncnenuve anvHel gyrn. HecobcTBeHHbIE MHTErpa-
nbl.
7 AnemeHTbl TOKI 16. KomnnekcHble Yncna, AencTBua Hag HUMWN. 2
8 OudbdepeHumaneHble | 17. OuddepeHumnansHble ypaBHEHUA 1-ro nopsigka C 16




ypaBHEHUs!

pasgensaowmMMmnca  nepemMeHHbIMN. OpHopoaHble
anddepeHumnanbHble  ypaBHeHUs 1-ro nopsgka.

18. lluHeriHble anddepeHumnanbHble ypaBHeHus 1-ro
nopsigka. YpasHeHus bepHynnu.

19. OudpdepeHumanbHble ypaBHeHMs 2-TO0  nopsgka,
AonyckatoLme NoHWkKeHne nopsaka

20. OgHopoaHble auddepeHLmanbHble YpaBHEHUS 2-ro
nopsigka. Metoa Bapuauun npou3BONbHON NOCTOAHHOMN.
21. PeweHne HeogHOPOAHbIX AudbdepeHumanbHbIX
ypaBHEeHWn  2-ro nopsiaka co crneumanbHou npasoWn
YacTblo.

22. PelweHne HeogHOPOAHbIX AuddepeHumanbHbIX
ypaBHEHUN 2-ro nopsigka co cneunanbHOW NpaBon Ya-
CTbIO

23. KoHTponbHas pabora.

24. PeweHne cucteMm nuHeEWHbIX AnddepeHumanbHbIX
YPaBHEHWUI C NOCTOAHHBLIMU KO3 (prLMEHTaMM.

Pagbi

25. Yucnosble psagel. WccnepoBaHve  CXOAMMOCTW.
[ocTaTouHble NpU3HaKM CXOOUMOCTM YNCIIOBbLIX PSAOB.
26. 3Hakouepepytowmecs psagbl. Teopema JlenbHuua.
AbcontoTHas M ycrnoBHast cxogumocTb. CTeneHHble
psiabl. IHTepBan cxogumocTw.

27. PasnoxeHue yHKunin B pagel. [NpunoxeHve psagos
K NPUBAVKEHHBIM  BbIYMCIIEHWSIM.

3 cemecTp
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Teopus

BEpPOATHO-

cTen N maremaTtmye-
ckas ctaTucTuka

1. KombuHaTtopuka. BelumcneHne BeposTHOCTU CODbITUIA.
TeopeMbl CIOXEHUA W  YMHOXEHUS BEpOSTHOCTEN.
YcnoBHas BEPOATHOCTb.

2. ®opmyna nonHon BeposTHocTM. dopmyna baieca.
[MoBTOpHbIE ucneltanms, dopmyna bepHynnw.
JlokanbHas n nHTerpanbHasa Teopemsl Jlannaca.

3.. [OuCKpeTHble crnyyanHble BenuuuHbl, Ymcnosble
XapaKTepPUCTUKN.

4. HenpepblBHble CcrnyyalHble BenWYuHbl. YuMcnoBble
XapaKTepPUCTUKN.

5. BakoHbl pacnpefeneHus CcrnyvanHbIX BENUYMH.
PasHomepHoe pacnpegerneHue. HopmanbsHoe
pacnpegeneHue. NokasaTenbHoe pacnpeaeneHuve.

6. BblbopouyHbii  MeTon. Bbibopka.  [Momnuron,
rmcrorpamma.

7. ToyeuyHble oueHkn. [eHepanbHas M BbIGOPOYHas
cpegHss. 'eHepanbHas 1 BbIGoOpoYHasa gucnepcus.

8. VIHTepBanbHbIEe OLEHKMW.
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5.2.3 JlTabopaTopHbIN NpPaKTUKyM

He npegycmoTpeH

5.2.4 CamocrositenbHas pabora oOyyaroumxcsi (CPO)

Ne
n/n

HanmeHoBaHune pasgena aunc-

UNNJTNHbI

Bug CPO

TpyooeMKocCTb,

4ac

InHeliHas anrebpa

MpopaboTka maTepuanoB No Nekumsim,
y4yebHukam, y4ebHbIM nocodumsim
MoaroToBKa K NPaKTUYECKUM 3aHATUSIM
BbinonHeHuwe pacyeTtoB gna O3

N

BekTopHas

anrebpa

lMpopaboTka maTtepranos MNo feKLMsaMm,
y4yebHukam, y4ebHbIM nocobumsim
MoproToBka K MPaKTUYECKNM 3aHATMAM
BbinonHeHue pacyetoB ansa 03

55

AHanuTtnyeckas reomeTpua

MpopaboTka maTtepranoB No NeKLmsaMm,
yyebHukam, y4ebHbIM nocobnsam
MoproToBka K MPaKTUYECKNM 3aHATUAM
BbinonHeHue pacyetoB ana 03

NIWIN|ININ




4 OunddepeHumnanbHoe  mncuncne- | MNpopaboTka maTepmanos No NeKkunsim,
Hue yyebHukam, y4ebHbIM nocobnsam
lMoaroToBKa K MPaKTUYECKNM 3aHATMAM
lMoaroToBka K ayAUTOPHON KOHTPOSbHOM
pabote

14

5 OnddepeHumnansHoe  ucuncne- | NpopaboTka maTepuanos No NeKUnsmM,
HMe (YHKUMM HEeCKOmNbkux ne- | yyebHukam, y4yebHbiM nocobmsam
PEMEHHbIX MoaroToBKa K NPaKTU4ECKUM 3aHATUSIM
BbinonHeHue pacyetoB ansa 03

6 WHTerpanbHoe ncumcnenue | MNMpopaboTka MaTepmanoB No NeKUUsaM,
PYHKLUMM OOHON NepeMeHHON yyebHukam, y4ebHbIM nocobunam
MoproToBKa K MPaKTUYECKNM 3aHATUAM
lMogroToBka K ayaMTOPHOM KOHTPOSBbHOM
paboTte

BbinonHeHune pacyeTtoB gna O3

21

7 OnemeHTbl TOKTI MpopaboTka maTtepranos Mo feKLmaMm,
yyebHukam, y4ebHbIM nocodunsim
MoaroToBka K NPaKTUYECKNM 3aHATUSM

2, N O |IN[O|W[WIN[~| W [0 | W

8 OunddbepeHumnansHble ypaBHeHust | [popaboTka maTepmanos no Nekunsim,
yyebHukam, y4ebHbIM nocobunsim
MoaroToBka Kk NPakTUYECKUM 3aHATUAM
MoarotoBka K aygMTOPHOW KOHTPOMNBHON
paboTte

w
[N

15,2

6

6

9 Pagpl MpopaboTka MaTepmarnos No NeKUusim, 4
yyebHukam, y4ebHbIM nocobnsam

[MogroToBKa K MPaKTUHECKNM 3aHATUAM 3

10 Teopusa BeposATHOCTEN 1 MaTema-

MpopaboTka MaTepuanos Mo Nekuusm, 59,65
TUYECKas CTaTUCTUKA

yyebHukam, y4ebHbIM nocobnsam 75
MoproToBka K MPaKTUYECKNM 3aHATMAM ’
BbinonHeHune pacyetoB ana 03 10

77,15

6 YyeOHO-MeTOAMYECKOE N MH(pOPMALMOHHOEe obGecnevyeHne AUCLUNIIUHbI
6.1 OcHOoBHasa nuTepartypa

1. TpyxaH, A.A. Teopusa BEPOATHOCTEN B UHXEHEPHbIX MPUITOXEHNAX [ONEeKTPOH-
HbIn pecypc] : y4ebHoe nocobue / A.A. TpyxaH, .C. Kygpsawes. — CI16.: JlaHb, 2015.
— 364 c. http://e.lanbook.com/books/element.php?pl1_id=56613

2. OctpoymoBa, E. H. OcHOBbI TeOpun BEPOATHOCTEN U MaTeMaTMyeckas ctaTu-

cTuka : ydebHo-meToamnyeckoe nocobue / E. H. Octpoymosa, [. L. HectepeHnko, A. B.
KaguHa. — 2-e nsg., nep. n gon. — Bonrorpapg : Bonrorpagckuin N'AY, 2022. — 68 ¢c. —
TeKCT : 9NeKTPOHHbIN // J1laHb : anekTpoHHO-6MbnmnoTeyHasa cuctema. — URL: https:/
e.lanbook.com/book/339287

3. YepHses, 0. A. OcHoBblI Teopun BeposaTHoCcTen : yyebHoe nocobue / HO. A.
YepHsaeB. — KasaHb : KHUTY-KAU, 2021. — 124 c. — ISBN 978-5-7579-2546-2. —
TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6MbnnoTteyHas cuctema. — URL: https:/
e.lanbook.com/book/264854

4. Pakyn, E. A. JluHenHas n BektopHaa anrebpa : yuebHo-meToandeckoe nocobue
| E. A. Pakyn. — bpsHck : bpsHckuin [TAY, 2022. — 51 ¢. — TeKCT : 3neKTPOHHbIN //
NNaub : anekTpoHHO-6MbnuoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/
304844

6.2 [lononHuTenbHasa nuteparypa

1. Pakyn, E. A. OuddepeHunanbHble ypaBHeHUS : y4yebHO-meTogMyeckoe no-
cobue / E. A. Pakyn. — BpsiHck : BpsaHckuin TAY, 2021. — 53 ¢. — TeKCT : 9NeKTPOHHbIN
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http://e.lanbook.com/books/element.php?pl1_id=56613

/I NaHb : 3anekTpoHHOo-6MbnmnotedHas cuctema. — URL: https://e.lanbook.com/book/
304469

2. Pakyn, E. A. KpaTtHble uHTerpansl : yyebHo-meTogudeckoe nocobue / E. A.
Pakyn. — BbpsHck : bpaHckui TAY, 2020. — 57 ¢. — TekcT : aneKkTpoHHbIn // JlaHb :
3NEeKTPOHHO-0MbnmnoTeydHas cuctema. — URL.: https://e.lanbook.com/book/172098

3. XKykoBckas, T. B. Bbicluag matemaTuka B npumepax u 3agadax : ydebHoe no-
cobue : B 2 yactax / T. B. XKykosckas, E. A. MonokaHoBa, A. . Ypycos. — Tamb6oB :
TITY, 2017 — Yactb 2 — 2018. — 164 c. — ISBN 978-5-8265-1885-4. — TekcT :
AMEKTPOHHbLIN // JlaHb : 9nekTpoHHO-6ubnuoteyHaa cuctema. — URL: https://
e.lanbook.com/book/319844

6.3 MNepeyeHb y4ebOHO-MeTOAMYECKOro obecneyeHUs ANA CaMOCTOATelb-
HOMW paboTbl oby4aroLwmxcs

1. JlMHenHas v BeKTOpHas anredbpa [ONeKTPOHHbIN pecypc]: MeToanyeckme yka-
3aHUA N 3agaHNa 4Ns caMocTosaTenbHON paboTbl (Kypc «MaTtemaTtukay) ansa CTyAeHTOB,
obyvarowmxca no HanpasneHuto 36.03.01 «BeTepuHapHo-caHUTapHas akcnepTusay,
AHEeBHOW 1 3ao04HON hopm obyyenus / . C. Cawnko [v gp.] ; BIYUT, Kadenpa Bbicwen
mMatemaTukun. - BopoHex: BIYUT, 2021. - 12 c. http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/3088

2. AHanuTnyeckas reomeTpus [ONEKTPOHHLIN pecypc]: MeToouMyeckue ykasa-
HUSA N 3agaHnsa onst camocTtosTenbHon paboTthbl (Kypc «MatemaTtmkay) ons CTyaeHToB,
obyvatowmxca no HanpasneHuto 36.03.01 «BeTepuHapHo-caHMTapHas aKcnepTusay,
AHeBHOWN 1 3ao4Hon cbopm obyyenus / [1. C. Canko [n gp.]; BI'YWUT, Kadenpa Bbiclien
mMatemaTukun. - BopoHex: BI'YWUT, 2021. - 18 c. http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/3089

3. TMpowusBoaHble PYHKLUMIN [ONEKTPOHHbIA pecypc]: MeToaudeckne ykasaHusa u
3agaHuna gnga camocTtositenbHon paboTbl (Kypc «MaTematuka») ans ctyaeHtoB, oby-
yaowmuxca no HanpaeneHutwo 36.03.01 «BeTepuHapHo-caHuTapHas akcnepTusar,
AHeBHOWN n 3ao4Hon copm obyyenus / [1. C. Canko [n gp.]; BIT'YWUT, Kadenpa Bbiclien
mMatemaTukun. - BopoHex: BI'YUT, 2021. - 31 c. http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/3090

4. HeonpepeneHHble MHTerpanbl [SNEKTPOHHLIN pecypc]: MeTogumyeckue yka-
3aHUA 1 3agaHNa ANs caMocToaTenbHoN paboTbl (Kypc «MatemaTtukay) ansa CTyAeHTOB,
obyyvarowmxcs no HanpasneHuto 36.03.01 «BeTepuHapHo-caHuTapHasi akcnepTusay,
AHEBHOM N 3ao04HON hopm obyuenmsa / . C. Cawnko [v gp.]; BI'YUT, Kacdbeapa Bbicwen
mMatemaTukun. - BopoHex: BI'YUT, 2021. - 23 c. http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/3092

5. OnpepeneHHble UHTErpanbl [ONIEKTPOHHbLIM Pecypc]: MeToanveckne ykasa-
HUA N 3agaHna ons camocToaTenbHon paboTthbl (Kypc «MatemaTtmkay) ona CTyaeHToB,
obyvarowmxca no HanpasneHuto 36.03.01 «BeTepuHapHo-caHUTapHas aKkcnepTusay,
AHeBHOW n 3ao4Hon cbopm obyyenus / [1. C. Canko [n gp.]; BI'YWUT, Kadegpa Bbiclen
mMatemaTukun. - BopoHex: BI'YUT, 2021. - 20 c. http://biblos.vsuet.ru/ProtectedView/
Book/ViewBook/3093

6. AundepeHumanbHble ypaBHEeHUA [ONEKTPOHHbIA pecypc]: MeToaudeckue
yKasaHus 1 3agaHnsa ans caMocTosTenbHon paboTbl (Kypc «MatemaTtukay) ans CTyaeH-
TOB, obyvatowmxcsa no HanpaeneHmto 36.03.01 «BeTepuHapHoO-CaHUTapHas aKkcnepTu-



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3093
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3093
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3092
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3092
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3090
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3090
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3089
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3089
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3088
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3088
https://e.lanbook.com/book/319844
https://e.lanbook.com/book/319844
https://e.lanbook.com/book/172098
https://e.lanbook.com/book/304469
https://e.lanbook.com/book/304469

3a», AHEBHOM M 3aoudHon popm obydenuns / 1. C. Canko [u gp.] ; BI'YWUT, Kadcdeapa
BbiClWen maTtemaTukn. - BopoHex: BIYWUT, 2021. - 32 c. http://biblos.vsuet.ru/
ProtectedView/Book/ViewBook/3094

6.4 lNepe4yeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHMUKALMOHHON CeTU
«WHTepuey, He06X0MMMBIX 1T OCBOEHMS THCIATLTHHBI (MOJTyJIst)

HavnmeHoBaHue pecypca cetn «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHas 6ubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamagopma «FOpalim» https://urait.ru/
3BC «JflaHb» https.//e.lanbook.com/

AUNBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web
Catim MuHucmepcmea HayKu u 8bicuie2o obpa- | http:/minobrnauki.gow.ru

308aHus PO

SAnekmpoHHas uHgopmMaUuuoHHO-obpasoeamerb- | http://education.vsuet.ru

Has cpeda ®I60Y BO «BIr'yrnt

6.5 MNepeyeHb MH(POPMALMOHHLIX TEXHOMOrNMU, UCMNOJNIb3yeMbiX NpU OcCy-
LecTBNeHMN obpa3oBaTeNnbLHOro npowuecca No AUCLUNIMHE, BKIOYas nepeyYeHb
nporpamMmHoro obecne4yeHnss U UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM

lpu u3yyeHuu OucyunmnuHbl UCMONL3yemcsi rpoepaMMHoe obecriedyeHue,
coBpeMeHHble npogeccuoHaribHble 6a3bl 0aHHbIX U UHGPOPMaUUOHHbIE CrpasoyHble
cucmembl: INOC yHusepcumema, 8 mom qucrie Ha 6ase rpoespaMMHoOU rnamagopmbl
«Cpeda anekmpoHHo20 0by4eHusi 3KL», asmomamu3uposaHHas UHghopmayuoHHas ba-
3a «MlHmepHem-mpeHaxepbl», «MIHMepHem-3Kk3amMmeH»

HpI/I OCBOCHHMHU JTUCIUILUIMHBI UCIIOJIB3YETCA JIMIICH3UNOHHOE M OTKPBITOC IMPOTrpaMMHOC obecnieyenne

MporpamMmbl JInueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro JOKYMeHTa
Adobe Reader Xl (6ecnnaTtHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribu-
tion.html
AnbTt ObpasoBaHue JnyeHsuns Ne AAA.0217.00
€ 21.12.2017 r. no «beccpo4Ho»
Microsoft Windows 8 Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 Li-
cense No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes- Microsoft Open License
sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 Li-
cense No Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/
ru-ru/licensing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/
open-license

Libre Office 6.1 JTnuensua Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIV MakeT onepa-
UMoHHou cuctembl AnbT ObpasoBaHue 8.2)

7 MaTepuanbHo-TeXHUYeCcKoe obecneyeHne gUCUMNIUHBLI (MoAaynsl)

Y4yebHble ayantopum ons NpoBeAeHnst y4ebHbIX 3aHATUMI B TOM Yucne B oopme
NpaKkTUYeCKOW NOArOTOBKM BKITHOYAOT B cebs:

Ne 401 Komnnekt mebenn gna yyebHoro npouecca — 80 wt. MNepeHocHOM npoek-
Top Acer. Ayavo-BusyanbHasi cucTema NEeKUMOHHbIX ayanTtopuin (MynbTUMEONNHbIV
npoektop EpsonEB-X18, HacTeHHbIN akpaH ScreenMedia)

Ne 332 Komnnekt mebenn ansa yyebHoro npouecca — 30 wT., Paboume craHuum
12 wT (IntelCorei3-540)


http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3094
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3094

Ayautopun Onsi camoctosiTenbHOM paboTbl 0ByvaloLWmMXcs NOOKIIYEHbl K CeTn
NHTepHeT:

Ne 337 Komnnekt mebenu ansa yyebHoro npouecca — 12 wT., Paboume ctaHuuu
11 wTt (Intel Core 2 DuoE7300)

[ononHutensHO ANns camocTosTenbHOM paboTbl OBy4valroWmMXca UCNOoMb3YTCS
yuTanbHble 3anbl pecypcHoro ueHtpa BI'YUT ocHalleHHble KomnbioTepamm co ceBobo-
HbIM JOCTYNOM B ceTb IHTEpHET 1 BUbNNMoTeYHbIM N MHPOPMALMOHHO-CNPABOYHbBIM CU-
ctemam

8 OueHoYHble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTauuMm odbyyarLmxcs
no AvcumnnuHe (Moayno)

OueHo4Hble maTepuanbl (OM) ona gucumnnuHbl (MOAayns) BKNoYaoT B cebsi:

- NepeyvyeHb KOMNETEHUNI C yKa3aHUEM UHONKATOPOB AOCTUXKEHUSA KOMMNETEHLNN,
3TanoB nx GopMUpPoOBaHUSA B NpoLecce 0CBOEHMsI 0bpa3oBaTeNibHON NPOrpaMmbl;

- OMUCaHMe LWKan OLEeHUBaHuS;

- TUNOBLIE KOHTPOSIbHbIE 3adaHus UM UHble MaTepuanbl, Heobxoanmble ONA
OLIEHKN 3HaHUW, YMEHWWN, HaBbIKOB;

- MeToaudeckne matepuansi, onpeaensowme npoueaypbl OLEHMBAHUSA 3HAHWMN,
YMEHWI, HABLIKOB 1 (MNK) OnbiTa 4eATENbHOCTW.

OM npeacTaBnaTCA OTAENbHBIM KOMMIIEKTOM W BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUNNUHBbI (MOAYNA).

OueHouHble maTtepuansl dopmupytotcs B cootBeTctBum ¢ I BI'YUT «[llonoxe-
Hne 00 OLIEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabouyen nporpamme

1. OpraHusauMoHHO-MeToAMYECKME AaHHble AUCLUMNMUHbI ANs 3a04HOMN
c¢hopmMbl 06y4eHUus

1.1 O6bembl pa3nnyHbIx hopMm yyebHON paboTbl 1 BUALI KOHTPOSS B CO-
OTBETCTBUM C y4EOHbLIM NNaHOM

O6LLasn TpyA0EMKOCTb ANCLUMIIMHBI COCTaBNAET 12 3a4eTHbIX eauHuL,

Buabl y4ye6HOM paboThl Bcero ak. yacos PacnpegeneHue TpyaoemMKoCTu no
cemecTpam, ak. Y
1 cem. 2 cem. 3 cem..

Obwas  TpyooeMKoCTb  Auc- 432 144 180 108
UMNavHbl (Mogyns)
KoHTakTHaa pa6ota B T. M. 58,2 22,2 20,2 15,8
ayanTOPHbIE 3aHATUS:
Jexumm 22 8 8 6

8 mMoM yucrie 8 hopme rpakmu- - - - -
yeckol nod2omosKu

MpakTnyeckune 3aHATUS 26 10 8 8

8 mMoMm yucrie 8 hopmMe rpakmu- - - - _
yeckoll mno020mosKu

KoHcynbTaumm Tekywme 3,3 1,2 1,2 0,9
KoHcynbTaumm nepen  ak3ame- 4 2 2 -
HOM

PeLeH3npoBaHne KOHTPOIbHbIX 2.4 0,8 0,8 0,8
paboT 0by4arLMXCA-3a04HNKOB

Bud ammecmauuu (3a4em/3k- 0,5 0,2 0,2 0,1
3aMeH)

CamocTtosiTenbHas pa6ora: 356,3 115 153 88,3
MoaroToBKa K npakTuyeckum/na- 308,8 98,2 136,2 74,4

GopaTopHbIM 3aHATMAM, Npopa-
6oTKa mMatepuanoB Mo nekunsam,
y4yebHukaMm, y4ebHbIM N0cobumsm

BbinonHeHne KOHTPONbHOW pa- 30 10 10 10
6oTbl
MNoaroToska K 3IK3aMeHy 17,5 6,8 6,8 3,9

(KOHTpONb)




OLIEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALUA

no AMCUUNINHE

MATEMATUKA



1 MepeyeHb KOMMNETEHUUN C YKasaHUeM 3TanoB ux oopMnpoBaHus

Ne Kop HanmeHoBaHue Koa n HaumeHoBaHMe MHAUKaTopa AOCTUXKEHUA
n/n | Komne- KOMMeTeHUUn KOMMeTeHUUn
TEHUMU
1 OrnK-1 CnocobeH npumeHaTb | WO-1onk-1 MpuMeHsieT eCTeCTBEHHOHAYYHbIE 3HAHUSA U METO-

€CTEeCTBEHHOHay4Hble U | Abl MaTeMaTMYeCcKoro aHanuaa B npodeccruoHanbHom aes-
06LLEeMHXXEHEPHbIE TENbHOCTU
3HaHwu4, MeToabl
MaTemMaTu4eckoro
aHanusa "
MoaenvpoBaHus B
npodeccuoHarnbHoOn
0esaTenbHOCTH

Koa u HaumeHoBaHMe nHaukKartopa

AOCTUXEeHUd KoMmneTeHumm

Pe3ynbTathbl 06y4eHus (nokasaTenu oLueHnBaHusl)

WO-1onk+ MNprMeHseT ecTeCTBEHHOHAYYHbIE 3Ha-

HUA U MeTodbl MaTemMaTU4eCKoro aHanmaa B npo-

beccuoHanbHOM AeaTenbHOCTU

3HaeT meToabl IMHENHON 1 BEKTOPHON anrebpbl, aHanuTnye-
CKOI reomeTpun, MeToabl AnddepeHLmnanbHoro n MHTerpanb-
HOro NcUYNCNEHUsi, MeToabl peweHus auddepeHumanbHbIX
ypaBHEHWI NepBOro 1 BTOPOro nopsigka, psagbl 1 UX Cxo-
AMMOCTb, pa3noXeHune aneMeHTapHbIX MYHKLWA B PS4, OCHOB-
Hble MOHATUSA TEOPUN BEPOSITHOCTEN U MaTeMaTU4eckomn cTaTu-
CTUKWN, OCHOBHbIE MOMNOXEHUS N METOAbl €CTECTBEHHbIX HayK U
MaTeMaTuku

YMeeT ucnonb3oBaTb annapar nMHenHon anrebpel 1 aHanuTn-
YeCKoW reoMeTpum, NPUMEHATb METOAbI MaTeMaTUYeCcKoro aHa-
1M3a K peLUeHunio NpuKnagHblx 3agad B npodeccrnoHansHon ae-
ATeNbHOCTU, nccrneaoBaTb MYHKUMK, pelaTb AnddepeHLm-
anbHble ypaBHeHUs!, UCCriefoBaTh PSAbl HA CXOAMMOCTb, UC-
nonbL30BaTb METOABI UCCrefoBaHNsA YHKLNM HECKOMNbKMX ne-
pPeMEHHbIX NPV MOAENNPOBaHNN TEXHUYECKUX OOBEKTOB 1 TEX-
HONOrMYeCcKnx NPOLIECCOB, OLeHNBATL NapameTpbl pacnpee-
neHun

BnapgeeT HaBblkaMy pelLeHns 3agay NMHenHon anredbpbl 1 aHa-
TNINTUYECKON reoMeTpun, annapatom auddepeHumansHOro un
MHTErpanbHOro MCYUCNEHUs, HaBblkaMun peLleHns andde-
peHLUManbHbIX ypaBHEHWIA NEPBOro U BTOPOro Nnopsigka, HaBbl-
KaMu NpUMeHeHus annapaTa (PyHKUUA HECKONBbKUX NepeMeH-
HbIX MPU peLleHnn 3agay MogeNUPOBaHNSE TEXHNYECKNX OO bek-
TOB M TEXHOJIOMMYECKMX NMPOLLECCOB, MEeToAaMMU TEOPUN BEPOSIT-
HOCTEeN U MaTeMaTUYEeCKOM CTaTUCTUKN

2 MacnopT OoUueHOYHbIX MaTepuanoB Mo ANCUUNSIUHE

Ne Paspenbi NHpaekc OueHoYHble cpefcTBa TexHonorus/npoueny-
n/n OncumnnHbl KOHTpOMupy- HanmeHoBaHue NeNe 3agaHuin pa oueHuBaHus
eMoW KoMmre- (cnocob koHTpons)
TeHummn (unm
€€ 4yacTn)
1 OlMNK-1 Bonpocel k ak3ameHy 71-73 cobecegoBaHve
Tecmosbie 3adaHusi 1-5 6rnaHo4yHOe TecTMpoBa-
o HWe
JInHelHas anre6-
pa LomawHee 3adaHue 64 npoBepka npenoja-
BaTenem
Kelic-3adaHue 54 npoBsepka npenoaa-
BaTenem
2 OlnK-1 Bonpochl K 3K3aMeHy 74-78 cobecefioBaHve
Tecmosbie 3adaHusi 6-10 6raHo4yHOe TecTMpoBa-
Hue
BekTopHas anre6-
pa LomawHee 3adaHue 65 npoBepka npenoja-
BaTenem
Kelic-3adaHue 55 npoBsepka npenoaa-
BaTenem




3 OMNK-1 Boripocekl K 3k3amMeHy 79-86 cobecenoBaHve
Tecmosbie 3adaHusi 11-15 6naHo4Hoe TecTMpoBa-
Hue
AHanuiieckas HomawHee 3adaHue 66 npoBepka npenoaa-
reomeTpus
BaTenem
Kelic-3adaHue 56 npoBepka npenoaa-
BaTenem
4 OlMNK-1 Bonpocekl K ak3ameHy 87-113 cobeceoBaHune
Tecmosbie 3adaHusi 16-21 ©naHo4HOe TecTmpoBa-
OudpbdepeHumans- Hne
HOe VcuMCneHme KonmponbHas paboma 51 npoBepka npenoaa-
BaTenem
Kelic-3adaHue 57 npoBepka npenoja-
BaTenem
5 OlMNK-1 Bonpocel Kk ak3ameHy 114-123 cobecenoBaHune
OnddepeHumans- Tecmosble 3ad0aHusi 22-26 6naHo4Hoe TecTnpoBa-
HOe ncuucneHue Hue
PYHKUMM LomawHee 3adaHue 67 nposepka npenoja-
HECKOIbKMX ne- BaTenem
PEMEHHbIX Kelic-3adaHue 58 nposepka npenoja-
BaTenem
6 OMNK-1 Bonpocel Kk ak3ameHy 124-143 cobecenoBaHune
Tecmossie 3adaHusi 27-32 ©naHo4Hoe TecTMpoBa-
Hue
WHTerpansHoe uc- KoHmpornbHas paboma 52 npoBepka npenogaa-
ynucneHve 5 BaTenem
pyHKLMM OAHOI [omauwHee 3adaHue 68 npoBepka npenoaa-
nepe-MeHHown BaTenem
Kelic-3adaHue 59 npoBepka npenoaa-
BaTenem
7 OlMNK-1 Bonpocel k ak3ameHy 144, 145 cobecenoBaHune
AnemeHTbl TOKIM Tecmosbie 3a0aHus 33,34 ©naHo4HOe TecTMpoBa-
Hue
8 OlMNK-1 Bonpocekl K ak3ameHy 146-163 cobeceioBaHune
Tecmosbie 3adaHusi 35-41 ©naHo4HOe TecTmpoBa-
OudpbdepeHumans- Hne
Hble ypaBHEHUs: KoHmponbHas paboma 53 npoBepka npenoaa-
BaTenem
Kelic-3adaHue 60 npoBepka npenoja-
BaTenem
9 OlMNK-1 Bonpocel k ak3ameHy 164-169 cobecenoBaHune
Tecmosbie 3adaHusi 42-45 ©6naHo4HOe TecTmpoBa-
Pagbl Hune
Kelic-3adaHue 61 npoBepka npenoaa-
BaTenem
10 OlMNK-1 Bonpocekl k 3auemy 170-198 cobecefoBaHune
Tecmosbie 3adaHusi 45-50 ©naHo4HOe TecTmpoBa-
Teopvm BEPOSITHO- e
cTel 1 matemartu-
4ecKas! CTATUCTV- LomawHee 3adaHue 69, 70 npoBepka npenoja-
va i BaTenem
Kelc-3adaHue 62, 63 npoBepka npenoja-
BaTenem

3 OueHoYHble MaTepuanbl onA npOMe)KyTO'-IHOﬁ aTTecTauunn.

nocneaytoulero cobecefoBaHus (3a4eTta, ak3aMeHa).

TunoBble KOHTPOSNbHbIE 33a4aHUA WM WMHble MaTepuanbl, HeobxoauMble
ONA OUEHKM 3HaHWW, YMEHWUN, HaBbIKOB U (MNK) onbiTa AEATENbHOCTH,

XapakTepusymllLlmux 3Tanbl
0CBO€EHUA obpa3oBaTefibHOM NporpaMmmbl

dopMupoBaHusi KoOMMeTeHUMA B npouecce

ATTecTtauus obyyarowerocs no AMCUMNIMHe NPoBOAMTCS B hopMe BbINOSNTHEHUS
AOMalLHEero 3afaHns U pelleHnst KOHTPOSbHbIX 3ag4ay 1 npegycMaTpyBaeT BO3MOXHOCTb

Kaxgbin 6unet BkntoyaeT B cebs 1- 4 KOHTPONbHbLIX BONPOCOB (3aday), N3 HUX:




- 1-3 KOHTPOMbHbIX BOMNPOCOB Ha NPOBEPKY 3HAHWUM;
- 1-2 3ad0ayu Ha NPOBEPKY YMEHWNN N HABbLIKOB.

3.1 Tecmbi (mecmoesie 3adaHusi)
3.1.1. Wugpp u HaumeHosaHue komnemeHyuu OIK-1 cnocobeH NpUMeHsITb
€CTECTBEHHOHAYYHbIE M OOLLEVHXEHEPHbIE 3HAHUSA, METOAbl MAaTEMAaTMYECKOro aHanm-
3a 1 MogenupoBaHus B NpodeCccuoHanbHOM AeaTenbHOCTH

Ne 3a- TecTtoBoe 3agjaHue Cc BapunaHTtamMun OTBETOB U NpaBUiibHbIMA OTBETaAMU
OaHus
1 1 -3 0
Onpepenutens matpuubl 4= 2 5 0| paBeH...
-1 1 4
1) 44 2)-10 3)0 4) 52.
2 -1 -2 7

Hana matpuua A4=| 0 4 3 |. Hantn anrebpanyeckoe OononHeHne ans ee
-1 1 -4

anemeHTa d,; .

OmBer __ 3
3 - L 11 5 12 |
pounsBengeHne MmaTpul, = () 2 n - 1 0 €CTb MaTpuua:
1) (1 oj 2) (3 oj 3) (o 2] 4) (—1 1}
AB = AB = AB = AB =
23 1 4 20 31
4 xX+2y=2,
Mpwn pelweHnn cuctemsl no npasuny Kpamepa:
3x-4y=17
1 2 2 7 1 2
1) A= ) A 1= sy RNy = s
3 4 3 4 2 7
1 2 2 2 1 2
2) A= 5 A 1= > Az - 5
3 4 7 -4 3 7
1 2 2 2 1 2
3) A= 5 A 1= ) Az = 5
3 4 7 4 3 7
1 2 2 2 1 2
4) A= A= A, = )
3 -4 3 4 3 7

5 [aHa nnuHenHas cuctema




a, X, +a,x, +..+a, x, =b

a,x, +a,x, +..+a, x =b,

a

x +a,x,+..+a, x =b

nl nn’*n
M3BeCTHO, 4YTO onpeaenuTesib CUCTEMbI HE paBeH Hymn. Toraa
1) cuctema nmeet 6ecHMCNeHHOe MHOXECTBO peLLeHUI
2) cuctema He UMeeT peLleHun

3) cuctema nmeeT eAMHCTBEHHOE peLlueHune

4) 0 HaNMMuYUKN peLLIEHNN HUYEro cKkasaTb HeNb3s (CUCTEMa MOXET Kak MMeTb Tak
N HE UMETb peLleHuns)

Hanbl Toukn A(1; 2; 3) n B (0; 2; -3). KoopanHaTbl BekTopa AT; paBHblI:

1) AB={1,0,6} 2) AB=11,0,0}
3). AB={-1,0,-6} 4) AB={1,4,0}

CkansipHoe Npon3BeseHne BEKTOPOB g . , ecrm a = (3,5,8), b= (—1,2,0), paBHo

OtBer __ 7

BekTopbl 5{4;2;3} " 5{2;2;—4}-
1) kOoMNNaHapHbl  2) KONNMHeapHbl  3) OPTOroHanbHbI 4) paBHbI

CwmeluaHHoe npovssenetme Bektopos d = (1;—2; 0), p =(1; 0; 2), ¢ =(-2:4; 0)

paBHO:
OtmBer __ O

10

Kakoe 13 gaHHbIX yCNoBuN SBNSETCS YCNOBUEM KOMMIAHAPHOCTU 3-X BEKTOPOB:
1) ux cmelwaHHoe npou3BegeHne pasHo 0
2) ux cMmelLaHHoe npou3sedeHve paBHo 1
3) ux cMellaHHoe npou3sefeHne paBHo -1
4) unx cMmellaHHoe npousBegeHne He pasHo 0

11

PaccrosHue ot Toukn A(4;3) ao npamon 3x+4y —10=0 pasHo:
OtBer _ 2,8

12

Pagunyc okpyxHocTn x> + »° - 8x + 6y =0 paBeH:
OmBer___ 5

13

YpaBHeHne 9x’ -16y° = 144 eCTb ypaBHEHWE:
1) OKpY>XHOCTH 2) annunca 3) runepbonsl  4) napabonbl

14

Yepes Touky (2; 2; —2) napannensHo nnockoctn X —2) — 3z =0 npoxogut

NMOCKOCTb:

1) 2x+3y—z=4 2) x+2y+3z=29
3) x—2y—-3z=35 4 x—2y-3z=4

15

YpaBHeHue npsamon, npoxogawen Yyepes Touky N(-2;1;-1) napannensHo




.x=2 y z+l1

npsiMou === nveeT BUA:
P 1 -2 3
xX+2 +1 z-1 xX+2 -1 z+1
1) _ YTl 2) _Y =
1 —2 3 1 -2 3
3)x—3_y+5_z—1 4 x+2 y+1 z-1
2 4 3 4 5 3
16 X' —6x+8
MNpeden [im————— PaBeH:
e X" +5x+4
OtBet 1
17 BbibepeTe npaBunbHOE 3Ha4YeHe Ang NepBoro «3ameyaTensHoro» npeaena
. sinx
lim =...
x—0 X
1)1 2)0 3)-2 4) ®©
18 YKkaxuTte npasunbHbIn BapuaHT: «lMpegen oTHOWeHMA npupaweHns yHKLMK K
npypaLleHnto aprymeHTa, Korga npypalleHne aprymeHTa CTpeMmUTCs K Hymt, Hasbl-
BaeTcH ..... »
1) acumnToTOM
2) HeonpegeneHHbIM UHTerpasiom
3) NPOM3BOAHON OT AaHHOW AOYHKLIMK
4) KpaTHbIM UHTErpanom
19 [MpoHyMepynTe Npon3BOaHbIE B COOTBETCTBUM C MOPSAKOM CregoBaHNA (PyHKUNA:
1. (arccosx)'. 2 (arcsinx)'. 3. (arcrgx)'. 4 (arccigx)'.
= 1 ’ 1 - 1 ’ 1
1) NI 2)y_1+x2 3) 1-x° 4))/— 1+ x?
Oteer 1-3 21 3-2 4-4
20 MpounsBogHas qyHKUUKM Y = Va4 —x? paBHa:
’ X , X
Y =T y =7 , .
1y =xeiee g 4—x’ 3y 2/a-x’ gy =arcsin2x
21 MpounssogHas oT dyHKUUmM -V :ln(l +ex) paBHa:
] e : 1 , 1
V= V= yi=l-r y=x——
1) l+e 2) l+e 3) l+e 4) l+e
22 oz 2 2
YacTtHas nponsBogHas > PYHKUMN z =x"y —y paBHa
X
1) 2xy 2) X’y — 2y 3) 2x 4) -2y
23 YacTHaa npoussogHas yHKUMKU z = 5x”y — »° + 7 no nepemeHHom (y) npu
x =1y =0 paBHa:
Oteser _5_
24

pagneHT PyHKUMM z = x> +5y° +6 B Touke M(1;-2) paBeH:




1) grad z = {2,—20} 2) grad z = {2,—2} 3) grad z = {1,—20} 4) grad:z = {1,0}

25 03z yz
YacTtHas npounsBogHas W PYHKUMU z ==— paBHa:
v x
2 2 2y 1
N-—-— 2)—- 3) 5 4
X X X X
26 O = | 2 .
pous3BoaHas ooy Ans PyHKUMM z = y-Inx+x’y +8 paBHa:
1) Lo 2) Lior 3ty a2
X X X X
27 J- dx
HeonpepneneHHblit nHTerpan ° 5x +3 paseH
5 |
+C —
1) 5x+3 2) 51n‘5x+3‘+C
Sarctg -3 +C
3) 5 1n|5x + 3| + C 4)
28 y j sin(3 — 2x) dx
HeonpegeneHHbI nHTerpan paBeH
1) 1/2 COS(3 — 2x) +C 2) 2COS (3_ 2X) +C
3) —1/2 cos(3—-2x)+C 4)—2005(3—2x)+C
29 In2
OnpeaeneHHblil MHTerpan .fe”'dx paBeH
0
OTBeET 0,5
30 n/2
OnpepaeneHHbIn HTerpan Icos(x/Z)dx paBeH
0
1) 1 2) 3)2 4)3
31 Mnowaab 06nacTu, orpaHUYEHHOM NINHUAMK  y = v/x, » =x paBHa
1)1/2 2) 1/6_ 3) 113 4)1/2
32 O6bem Tena, nonyyeHHbIN Npy BpaLleHnn Bokpyr ocn OX urypbl, OrpaHn4YeHHON
NMHUSAMM v=+/x, y=x paBeH
1) /12 2) /8 3) n/7 4) n/6
33 Ons KomnnekcHbix uucen z, =1+2i, z,=-1-2i, z;=1-2i, z, =-1+2i,
COMNPSPKEHHBIMU ABMAOTCS:
1) nepBoe u TpeTbe 2) nepBoe 1 BTOpoOe
3) BTOpOE U YeTBEpTOEL 4) TpeTbe N YeTBEPTOE
34 PesynbTat nponsBeneHnst ABYX KOMMMEKCHbIX Yncen (2 —i) n (2 +i) paBeH
Otset 5
35 KakoB nopsiaok anddepeHumansHoro ypasHennsa v +y® +y" —x=0 ?
1) nepsbIn 2) TpeTun 3) 4veTBepThLIN 4) nATbIN
36 YcTaHoBuUTe cooTBETCBUE Mexay AnddepeHumnanbHbiMU YPaBHEHNAMN N UX

TNNOoM

2 : 2xy—y’
1) y'——y:e"+1 2) xyy’—Inx+1=0 3) )/:M

= 4) xyy’ —Inx+xy =0
X X°+xy

1) ¢ pasgensarwnMmnca nepemMeHHbIM1  2) OAHOPOAHOE
3) NuHenHoe 4) bepHynnu




OtBetr 1-3 2-1 3-2 4-4

37 Obuwee pelueHne guddepeHumansHOro ypaBHeHus x”y' = x —1 nMeeT BuA
1 1 1 1
1) nx——+C 2) nx+—+C 3) C—Inx—— 4) C+Inx——
X X X pe
38 Obuee pelueHne auddepeHumansHoOro ypasHeHus »v" = —1/x” umeet Bug,
1) Cx+x+C, 2) C/x+C, 3) Cx+C,+Inx 4) Cx+x*+C,
39 O6uee pelieHne auddepeHumansHoro ypasHeHuna V' +y' =0 nmeet sug
1) Cx+Cre ™ 2) C,+Ce™” 3) Ce" +C, 4) C +xC,
40 ObLee pelueHne anddepeHLmanbHOro ypasHeHusa V' +2y'+y =0 uveet Bua
1) Ce " +C,xe™” 2) Ce" +C,e” 3) Ce " +Che™ 4) Ce" +C,
41 YacTHoe pelueHune Y., IMHENHOro HeOAHOPOAHOro AnddepeHUManbHOro ypaBHe-
HUA " —3)"+ 2y =—5¢>" cneayeT uckatb B BUAE
1) y‘[ll = Axez\’ 2) yl[ll = Aez"’ 3) y‘lil = (Ax + B)ezx 4)yl[/[ = (Ax + B)Xezl\
42 Heobxoanmoe ycnosue cXoAMMOCTU BbINONHAETCA AN psaoB
e n ) o] 1 e} ]
1 2) 21 3 4
)”Z::'x/; ) Z:ll ) ; n’ 4) z::‘ n
43 S 1
[nsa nccnegoBaHUsa CXo04MMOCTM YMCIOBOMO paaa Zm cnegyet npuve-
n=l1
HUTb
1) npusnak Janambepa 2) Npu3HaK cpaBHEHNSA
3) HTerpanbHbIN NpU3HaK 4) pagukKanbHbIA NPU3HaK
44 z . N
[lns uccnegoBaHUs CxoaMMOCTM Yncnosoro paga . (—1)" — " crnegyeT npume-
n=1 n
HUTb
1) npusHak Janambepa 2) npusHak JlenbHuua
3) NHTerpanbHbIA NpU3HaKk 4) pagvKanbHbIN NPU3HaK
45 o0 n '
Paguyc cxogmMmocTn cTeneHHoro psga Z X paBeH:
n=l
OTtset 0
46 [1Ba cTpernka cTpenatoT no uenu. BeposaTHOCTbL nonagaHusa ans nepsoro pasHa 0,6,
ang sToporo — 0,5. BepoATHOCTb TOro, 4To B Lenb nonaayT oba cTpenka, paBHa
Otger _ 0,3
47 N3penusa HekoToporo npounssoactea cogepxat 10% Gpaka. BeposTHOCTb Toro, 4To
cpean 5 Hayraz B3sTbIX U3genun 3 MCNOPYEHHbIX paBHa
1) 0,0013 2) 0,0081 3) 0,03 4) 0,045
48 Hantn matemaTnyeckoe oxmagaHme UCKPETHOM CryYanHOW BENNYUHbI 3a4aHHOMN




3aKOHOM pacnpeaeneHus.
X -3 -2 2 4 )
p 0,1 0,4 0,1 102 |02

OtBer _ 0,9

49 Ecnn cnyvanHasa BennymMHa X 3agaHa nioTHOCTbIO pacnpeneneHns
1 _(,\‘75)2
=———¢ % |, TOCpegHee KBagpaTU4eCKOe OTKNOHEHNE

o(X)=
OtBer 2
50 CraTtuctmnyeckoe pacnpegeneHme Bbl0Opku nmeer Bun
X, 1 3 7 11
n, 6 3 7 4

Toraa oTHocuTeNbHas YacTota BapuaHTbl X, =11 pasHa...
OtBer _ 0,2

3.2 KoHTponbHasa pabota

3.21 Wudgpp u HaumeHosaHue komnemeHyuu OINK-1 cnocobeH NnpUMeHsTb
€CTECTBEHHOHAYYHbIE M OOLLEVHXEHEPHbIE 3HAHUSA, METOAbl MAaTEMATMYECKOro aHanm-
3a 1 MoaenupoBaHus B NpodeccuoHanbHOM AeaTenbHOCTH

Howmep 3a- TekcT 3agaHus
OaHus
51 1. Haintn npoussogHyto »'(x) dpyHkumMm y(x), 3agaHHON napameTpUYecku ¢

NOMOLLbIO YPaBHEHWUIA:

| — <M1 BT

l 1T — mrcsin S Sy

Hantn nponsBogHble pyHKLMN:

2. yzhf(3f44) 3. y=x2 4, y:‘;$x 5. y=ctg’x-arccos(e")
52 Bblumncnntb HeonpeaereHHble nHTerparbl
dx e’ . g
1. | —— 2. | ——=dx 3. | x7"dx 4. | x" Inxdx
J xIn’ x J.\/l—ez"‘ ] I

5 I X H2x+21 6J- x+3 d 7"-\/x+3d
e aaes T Tl st Ml
53 HanTtu obuwee pelweHne gudpdepeHumnanbHbiX ypaBHEHNI
2
- y’_{xJ _|_X
4 sin“xdy—3"cosxdx=0 o y) X

;1 1
+_ = " ! " r
3. g xy xcos’x 4, V'=)cige g y'=5y"+4y=cosx




3.3 Kenc- 3apaHus
3.3.1 Wugpp u HaumeHosaHue komnemeHyuu OlNK-1 cnocobeH NnpUMeHATb
€CTeCTBEHHOHaYy4Hble U OBLLENHXKXEeHEPHbIE 3HaHUS, MeTOLbl MaTeMaTUYEeCKOro aHanu-
3a n MmogenupoBaHnsa B NpodeCccnoHanbHON 4eaTenbHOCTH
3adaHue: JlaTh pa3BepHyTble OTBETHI Ha CIEAYIOIINE CUTYallMOHHbIE 3aJIaHUs

Howmep 3a-
AaHns

TekcT 3agaHus

54

x4 35
X0 -2 —x 0
1/x 3 1 5
0 -3 0 0

PelwunTb ypaBHEHME: 0.

55

[aHbl KoopanHaTel BepwnH nupamugsl ABCO  A(5,-1,3), B(-1,5,3), C(3,5,-1),
[(-2,-7,-5). HanTtu BbICOTY NupaMmmnapbl, Ucnonb3ys opmyny VzéSH .

56

. . x y—-1 z+1
Haitu Touky nepeceyeHuns npsimon ST T

pes Toukn A(2,-5,3), B(3,2,-5), C(5,-3,-2).

N NIAOCKOCTK, NpoXoasLen ye-

57

O6bEmM npoayKkuun u, Bbinyckaemon pabovmm B Te4eHne paboyero gHs, Bblpaxa-
o 5 15 ..
eTcsa PyHKumen u(r) =—gt3 +712 +100¢+50 , roe t — Bpems, Y; NpuYeEmM 1<1<8. Bbl-

YUCNUTb NPOM3BOAUTENBHOCTb TpyAa. BblumMcnuTb Nnpon3BoANTENBHOCTL TPyAa
yepes 1 4 nocrne Havana un 3a 1 4 O oKOH4YaHuA paboyero aHs. B kakoe Bpems
NPOM3BOAMTENBbHOCTb TpyAa MakcumarnbHa?

58

O6wwme n3gepxkn Npon3BoACTBa 3afaHbl (PyHKUMEN

U =0,5x+0,6xy+0,4y> —=700x—596y + 2000, rge X U y — COOTBETCTBEHHO Konm4e-
ctBo ToBapoB A n B. Ckonbko egnHuu ToBapa A u B Hy>kKHO npounsBecTn, YTobbl
N30EPXKKN HA UX N3rOTOBIIEHNE BbIIN MUHMMANbHLIMU?

59

N

3 2
9—x
Bbluncnutb nHTErpan J.4dx.

3/2 X

60

B ropoge ¢ HaceneHuem 4000 4en. pacnpocTpaHeHue anMaeMmnmn nogunHsaeTca
d
ypaBHEHWUIO d—J; =0,001y(4000—-y), roe y — umcrno 3aboneswnx B MOMEHT BpeMe-

HK t. Yepes kakoe BpeMms 3aboneet 90 % HaceneHus, ecnu B HavarbHbIA MOMEHT
6oneno 2 % HaceneHua?

61

C nomoLLbto pasnoXeHus nogblHTErpanbHoM YHKLMN B PS4 BbIYUCIIUTL C TOYHO-

sin x

dx

1
ctbto 0,001 uHTerpan j
0

62

OXOTHUK, UMetoLwmnIn 4 naTpoHa, CTpendeT No AMYKn 4O NePBOro nonagaHusa nunm
[0 N3pacxofoBaHNA BCeX NaTpOHOB. BepoATHOCTbL nonagaHus Npu KaXkaom
BbicTperie paBHa 0,6.

1) CoctaBuTb 3aKOH pacnpegeneHnsa vmcra naTpoHoB, N3PacX040BaHHbIX
OXOTHMKOM.

2) Hantn HanBeposiTHeNLWee YnMcrno NaTpoHOB, N3PacXxo40BaHHbLIX OXOTHUKOM.

3) Hantn matematmnyeckoe oxugaHue 4mcna natpoHOB, N3PacX0A0BaHHbIX
OXOTHMKOM.

63

B pesynbTate namepeHusi HEKOTOpon (M3MYECKON BEMNYMHBI OQHUM NPUBGOPOM
(6e3 cuctemaTtmyeckmx owmnboK) NonyyYnnu cneayrowme pesynbtathl (B MM) 3,6;
3,8;4,0; 4,1; 4,3. Hantn HeCMeLLEHHYIO OLLeHKY OUCNEePCUu.




3.4. lomawHee 3agaHue
3.4.1 Wucpp u HaumeHosaHue komnemeHyuu OIK-1 cnocobeH NnpUMMeHATL
€CTeCTBEHHOHaYy4Hble U OBLLENHXKXEeHEPHbIE 3HaHUS, MeTOLbl MaTeMaTUYEeCKOro aHanu-
3a N MogenupoBaHna B NpodeCCNoHanbHON AedArensnoctn

Homep 3a- TekcT 3agaHus
haHus

64 3auaHme_1. Bbl‘-II/ICEI/ITb onpegenuTenb
3apaHue 2. [NponsBecTn 4eNCTBUSA Haa MaTpULamMum.
R - S R A §
SauaHme\C’a.hPeLUMTb CUCTEMY NMHENHBIX YpaBHEHUI
1) c nomowbto npasuna Kpamepa, 2) cpegcrBaMmy MaTpuyHOro ncymucne-
HUS. o

65 1. daHbl Kob;)nmﬁaTbl éepmiAH nm;;ammnbl AB&D
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTtu: 1) yron mexagy pebpamu AB
n AC; 2) nnowagp rpaim ABC; 3)ob6bem nupammngpl.
2. NaHbl BekTopa i=475- ¢ n hb= p+24. N3BecTHo |7=3, |4]=3, £(P,q) =
150°.

Hatv: 1) ] a5 |, 2) |axi |.

66 1. daHbl KoopAnHaThl BepLUMH TpeyronbHuka ABC
A(3,6), B(11,10), C(9,6). HanTtu: 1) ypaBHeHne meanaHbl ALl n ee gnvHy; 2)
ypaBHeHMe BbICOTblI AE 1 ee anvHy:  3) yron mexay MmeamMaHon 1 BbICOTON.
Cpoenatb yepTex.
2. [laHbl kKoOpauHaThl BepwnH nupamuasl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). Hawntu: 1) ypaBHeHue rpaHn ABC;
2) yron mexay pebpom Al n rpaHbio ABC; 3) ypaBHeHME BbICOTbI, ONYLLEHHON
n3 1. D Ha rpaHb ABC; 4) TOuKy nepeceyeHns BbICOTbI C rPaHblo U ANWHY Bbl-
COThl.
3. Hanucatb kaHOHMYeckoe ypaBHEHME 3nnunca, eCnn OH NPOXoauT Yepes
Toukn M(2; 3) u N(4; 0). HanTtu ero akcueHTpucutet. Caenatb YepTex.

67 1. HanTn YyacTHble Npon3BoAHble BTOPOro nopsigka MyHKUMKM z = f(x, ).




-y
X+y

Zz =

2. BblUUCANTL rpaaveHT nonst z = x” —2xy+3y—1 B Touke M (1;2).

3. HaifTv nponsBoaHyto dyHKUMKM z = x* —3x’y+3xy° +1 B Touke M (1;1)B
HanpaBneHun s, , rae M (LD, M (2:3).

4. Hantn akcTpeMym pyHKUMM z = x> +0.5xy +0.5y° +2x+4y+2.

68

1 . Belumcnutb nnowaab ovrypbl, orpaHUYeHHON IMHUAMMN:
a) v=2vJx, y=+x, x=4. b) x=5cosz, y=4sinz
2. BblumncnuTb ANUHY OYrn KpUBOW:
a) y=0,5x ot x=0 go x=1. b) 7 =cosg.
3.Bbiuncnutb o6beM Tena, Nofy4eHHOro BpaLleHnem gurypsil,
OrPaHNYEHHON NUHUAMU ¥ =2x— x>, y =0, BOKpYr ocn OX .
4. BbluMCnnTb HECOBCTBEHHbIN MHTErpan nnu gokasatb ero pacXxo4MMOCTb:

T x
'a_[\/x4 +1 w

69

1. B marasuH noctynuno 15 nagenun, 3 n3 HAX UMEKT CKPbITbIN AedyekT. Han-
TN BEPOSAATHOCTb TOrO, YTO U3 TPEX Hayrag B3ATbIX U3AeNun xoTta 6bl 0QHO C

nedeKkTom.

2. Tpu cTpenka, onst KOTOpbIX BEPOATHOCTU NonagaHusa B MyLeHb paBHbl 0,7;
0,8 n 0,9 cooTBETCTBEHHO, MPOU3BOAAT MO OAHOMY BbICTpeny. Hantn BepoaT-
HOCTb XOTS Obl OAHOrO NoNagaHnsa B MULLIEHD.

3. B uexe 1-a mawmHa nponsBoanT 25 %, 2-9 — 35 %, 3-a — 40 % Bcex nsge-
nun. B nx npogykummn 6pak coctaBnsieT COOTBETCTBEHHO 5, 4 n 3 %. Cny4van-
HO BblBpaHHOe nu3genune okasanocb ¢ gedektom. KakoBa BEPOATHOCTb
N3roTOBMNEHNSA 3TOro n3genust 2-n MaLlUHOMN.

4. BepOATHOCTb NOSIBIIEHNS HEKOTOPOro cobbITUA B kKaxkgom n3 10 Hesasu-
CUMBbIX OnbITOB paBHa 0,3. Onpegenntb BEPOATHOCTb NOSIBIIEHUS 3TOrO CO-
6bITNA He Bonee 2-x pas.

5. HanTtu BepoAaTHOCTb TOro, 4to cobbiTne A HacTynuT poBHo 80 pa3 B 400 nc-
NbITaHUAX, €CNN BEPOATHOCTb MOSBNEHNSA 3TOr0 COObLITUA B KaXX4OM UCMbITa-

HuM pasHa 0,2.

70

1. 3agaH 3akoH pacnpeneneHuns OUCKPETHON CriydanHon BenuyuHbl X. Hantum
ANCNepCcuio ANCKPETHON CnyyYyanHou BennymHbl X.

X1 3 5 7 10

P 02 p2 01 01 0,2
2. 3agaHa (byHKUMA pacnpeneneHnsi BEpOSITHOCTEN HENPEPbLIBHOW CrlyYanHoM
BeNu4YunHbl X. HanTu gucnepcunio HenpepbIBHOW CrlyYanHOW BenUYuHbI X.

L e S e ] = ] — = —
] — =

3. Haintun cpeaHee kBagpaTU4eckoe OTKIIOHEHWE CryYanHou BenuyuHbl X,




paBHOMEPHO pacnpeaeneHHon B uHTepsane (2, 10).
4. [NOTHOCTbL pacnpeerieHnss HernpepbiBHOM CrlyYaHON BENUYNHbLI X B UH-

. 2 .
Tepsane (1: 2) pasHa f(x)=-7; BHe aTOro uHTepeana f(x)=0.Hamntu
X

MaTemaTuyeckoe oxugaHue, ONCNepCuo U cpegHee KBagpaTuyeckoe
OTKIOHEHME CryYanHOW BennyuHbl X . OnpegenuTb BEPOATHOCTb TOro, Y4TO X
npumeT 3HaueHns n3 nutepsana (1.5:; 2).

3.5 Ok3ameH (3auerT)

Bonpochbl ans ak3ameHa, 3a4yeTta

3.5.1 Wughp u HaumeHoeaHue komnemeHyuu OlK-1 cnocobeH NpUMEHATL
€CTEeCTBEHHOHay4YHbIE€ 1 OOLENHXKEHEPHbIE 3HAHUSA, METOAbl MaTeMaTMYECKOro aHanm-
3a N MogenupoBaHna B NPodeCCNoHanbHON AedArensnoctn

Howmep TekcT Bonpoca
Bornpoca
1 cemecTp

71 Onpegenutenu 2-ro n 3-ro nopsigko. CBocTBa onpeaennTenen.

72 MaTtpuubl. Jencteusa Hag maTpuuammn. ObpaTtHasa maTtpuua.

73 PelweHune cuctembl 3-X NUHENHbIX anrebpandyecknx ypaBHEHW NO npasBuny
Kpamepa n MaTpmyHbiM METOOOM.

74 Bektopbl. JluHenHble onepauun Hag BekTopamu. CBOWCTBA  JIMHEMHbIX
onepauun.

75 basuc. PasnoxeHne Bektopa no 6asuncy. [lekaptoBa cuctema KoopauHar.

76 CkanspHoe npounsBegeHne BekTopoB. CBoMCTBa. BbluncneHue.

7 BekTtopHoe nponsBegeHmne gByx BektopoB. CBoncTtea. BoluncneHue.

78 CwmeluaHHOe npousBedeHne Tpex BEKTOPOB. BbluncneHue.

79 MpocTenwne 3agayun aHanNUTUYECKOW reoOMeTpPMM Ha MMOCKOCTU. YpaBHEHue
NIMHUWN Ha NJIOCKOCTU. Y paBHEHMUS NPSAMOW Ha NSIOCKOCTH.

80 Yron wmexagy npsMbiMW Ha MNOCKOCTU. YCroBue napannenbHOCTU U
nepneHaukynapHocTu. PaccTosHne ToYkvM OO NPSMOW.

81 annunc.

82 'nep6ona.

83 Mapabona.

84 YpaBHeHMst nfOCKOCTU. B3aMmHoe pacnonoxeHue ABYX MIOCKOCTEMN.
PaccTtosHMe TO4YkM OO  NSIOCKOCTM.

85 YpaBHeHMs1 NpsiMOM B NPOCTpPaHCTBe. B3anMHoe pacnonoxeHne ABYX NpsiMbiX
B MPOCTPaHCTBE.

86 B3anmHoe pacnono)eHue npsiMon 1 NIIOCKOCTH.

87 dyHKkumnsa. Cnocobbl 3agannsa. CrnoxHasa pyHKUmS.

88 Mpeaen dpyHkumn. OQHOCTOPOHHWE Npeaensi.

89 Mpenen dyHKLUMU NPpU X—>om0, X — + 00, X —> - . TeopeMbl 0 npeagenax.

90 1-n 3amevaTenbHbIN Npegen.

91 2- 3amevatenbHbIv Npeaen.

92 BeckoHeYyHo Manble U 6eckoHeYHO bonblune pyHKUMN.

93 CpaBHeHue 6GeCcKoHeYHO Manblx.

94 HenpepblBHOCTb hyHKUMMN.

95 Tou4kn paspbiBa pyHKUMN. KyCco4YHO-HeNpepbIBHbIE DYHKLNM.

96 MpomnsBogHas dyHKUMK. [eomeTpuyeckun cmbicn. JleBas w©  npaBas
Npon3BoAHbIE.

97 CBs3b gnddepeHUMpyeMOCTM U HENPEPBIBHOCTU QOYHKLMM.

98 OnddepeHuman dyHKUMN.




99

OcHoBHble npasuna anddepeHUpoBaHus.

100

MpomnsBogHble PyHKUMN y =C, y =sin X, y = cos X, Y =tg X, y = ctg X, y = loga
X

101

O6paTtHasa dyHkums. MNponssogHasa obpaTHON QYHKLNN.

102

[MpounsBoaHble YHKUMI y = a*, y = arcsinx, y =arccosx, y = arctgx, y =
arcctgx.

103

MpoussogHaa  cnoxHon  yHKUMW.  Jlorapudpmudeckass  npownsBoaHas.
MponssogHasa pyHKumMn y = x* (ae R).

104

[MpounsBoaHble U aAndpdepeHumarnbl BbICLLUNX MOPALKOB.

105

I'Ipomsson,Haﬂ (byHKLI,I/II/I, 3agaHHOMn napamMmeTpn4eckmn n HeAaABHO.

106

Teopembl Ponnsa v JlarpaHxa.

107

Teopembl Ponnsa u Kowwu.

108

s

0 i
HeonpepeneHHoctn Buaa 0 n —. [pasuno Jlonutana. PackpbiTne

HeonpeaeneHHocTen suaa 0-, o -, 0% o 1%

109

MHorouneH Tennopa. Teopema Tennopa (6e3 gok-s1).

110

dopmyna MaknopeHa. PasnoxeHne yHKUuM y = e*,y = sin X, y = COoS
X no popmyne MaknopeHa.

111

[Mpn3HaK MOHOTOHHOCTM (PYHKLMIA. DKCTpEMYMbI pyHKUMKN. Heobxoaumoe un
A0CTaToOYHOE YCNOBUS 3KCTpPEMYMA.

112

WHTepBanbl BbINyKNOCTM (BOrHYTOCTN) oyHKUMK. Touka nepermba.
Heobxoanmoe n goctatovHoe yCrnoBus TOYKK nepernoba.

113

AcumnToTbl rpaduka pyHkummn. Cxema nccnegoBaHus yHKUNUN.

2 ceMecTp

114

®YHKLMSA HECKONbKMX NepeMeHHbIX. FeomeTpuyeckoe n3obpaxeHne yHKLUK
ABYX NepeMeHHbIX. JIMHUM 1 NOBEPXHOCTU YPOBHSI.

115

I'Ipe,u,en N HENnpepbIBHOCTb (*)yHKLI,I/II/I ABYX nNepemMeHHbIX.

116

YacTHoe 1 nonHoe npupalleHne yHKunn. YactHble NpomsBogHble dOYHKUUK
ABYX NepeMeHHbIX. [TpaBnno BblMMCNEHUS NPOU3BOLHbIX.

117

OnddepeHumpyeMocTb (PYHKLUMU ABYX MEPEMEHHbIX.

118

OndpdepeHunan dyHKUNM ABYX NEPEMEHHbIX.

119

MponssogHasa crioxkHown yHKUnK. MIHBapmaHTHOCTL hopMbl AnddepeHumana
YHKUMKN OBYX NEPEMEHHbIX.

120

YacTHble npousBogHble U auddepeHumanbl BbICWIMX MOPSAKOB (PYHKLMK
HECKOJNBbKMX NEPEMEHHbIX.

121

OKCTpEMYM  (PyHKUMM  OBYX  MNEepPEeMEHHbIX. Heobxognumoe  ycnosue
3KCTpeMyMaA..

122

I'Ipomsso,qHaﬂ Nno HanpaBJIEHUIO.

123

"pagneHT dyHKumK. CBOWCTBA rpagmeHTa

124

[MepBoobpasHas byHKUMN. HeonpegeneHHbin nHTerpan.

125

CeolicTBa HeonpeaeneHHoro nHTerpana. Tabnvua nHterpanos. Mpasuna
NHTErPMPOBaHMS.

126

MeToa 3ameHbl NEPEeMeHHOM W WHTerpMpoBaHWe Mo YacTsM B
HeonpegeneHHoM nHTerpane.

127

NHTerpnpoBaHue Bblpa)KeHUN, cogepkalnx KBagpaTHbIN TPEXYIIEH.

128

MHTerpmpoBaHue paumoHasbHbIX dYHKUWNA.

129

PasnoxeHne pgpobu Ha npoctenwmne. VIHTerpupoBaHue wuppaumoHanbHbIX
BbIpaXXEHUN.

130

NHTerpupoBaHne TPUroHOMETPUYECKNX BblpaXkKeHUN.

131

OnpepeneHne onpeaeneHHoro MHTerpana.

132

Heobxognmoe © [OoCTaTOMHOE YCMOBUE WHTETPUPYEMOCTU  (DYHKLNA.




NHTerpnpoBaHne HenpepblBHbIX 1 HEKOTOPbIX Pa3pbiBHbIX (YHKLWNA.

133 CBolicTBa onpeaeneHHoro NHTerpana.

134 OueHkn nHterpanoB. Teopema 0 cpegHeM.

135 WHTerpan ¢ nepemeHHbIM BepxHMM npegenom. dopmyna HbloToHa-
NenbHuua.

136 3ameHa nepeMeHHoW B onpedeneHHoM wHTerpane. WHTerpupoBaHue Mo
4acTsiM B onpegerieHHOM MHTerpare.

138 BbluncneHne nnowagm nnockon dourypel.

138 Mnowagb KPMBOJIMHEMHOIO CEKTOopa.

139 O06bem Tena BpalleHus.

140 [nvHa ayrv nnockon KpuBow.

141 PaboTta nepeMeHHO CUnbl.

142 HecobCcTBEHHbIV MHTErpan Nepeoro poaa

143 HecobCTBEHHbLIN MHTErpan BTOPOro poAa.

144 POopMbI KOMMNJIEKCHOTO YMcna.

145 JenctBusa Hag KOMMNIEKCHbIMU YNCITaMMU.

146 MoHaTue guddepeHumnansHoro ypaBHeHuns. duddepeHumansHoe
ypaBHeHMe nepBoro nopsiaka. 3agada Koww.

147 Obuwee 1 YacTHoe pelleHnsa anddepeHumanbHoe ypaBHEHNSI NEPBOro
nopsigka.

148 OnddepeHumanbHoe ypaBHEHME C pa3densaioWnMncs nepemMeHHbIMN.

149 OQHOPOAHOE YpaBHEHME.

150 JInHenHoe guddepeHUManbHOE ypaBHEHWEe MnepBoro nopsgka. YpaBHeHue
BepHynnu. Metog BepHynnu.

151 OunddepeHumansHoe ypaBHeHME B NOSHbIX AndydpepeHumnanax.

152 OnddepeHumanbHble ypaBHEHMUSI BTOPOro nopsiaka (onpegeneHue, 3agada
Kown, obuiee n 4YacTHoe peLueHus).

153 OnddepeHumanbHble ypaBHEHMS BbICLLUMX NOPSIAKOB.

154 OudbdepeHumanbHble  ypaBHEHUSt  BTOPOro  nopsigka,  Agonyckarwolme
MOHMXEHNE NopsaKa.

155 JIvHenHble anddepeHumanbHble ypaBHEHUst BTOporo nopsigka. CTpykTypa
peleHna NUHENHbIX O4HOPOAHbIX AuddepeHUnanbHbIX ypaBHEHNN BTOPOro
nopsigka. JIMHEeMHO 3aBUCUMbIE U He3aBUCUMbIE DYHKLIN.

156 Onpepenutenb BpoHckoro. CTtpykTypa obuiero pelleHus NMHENHbIX
0OHOPOAHbIX AnddepeHumnanbHbIX ypaBHEHWUIA BTOPOro nopsiaka.

157 HaxoxgeHune obLiero peweHnsa no M3BeCTHOMY OAHOMY YAaCTHOMY PELLEHUIO. .

158 CtpykTtypa obero peLueHus NMHENHbIX HEeOOHOPOAHbIX
anddepeHumanbHbIX YpaBHEHUI BTOPOro nopsijgka.

159 MeToa Bapuaumm NPon3BOsbHbIX NOCTOSHHbIX.

160 JNIvHenHble ogHopoaHble AuddepeHumanbHble YpaBHEHUS BTOPOro nopsiaka
C NOCTOAHHBLIMW KO3(hpULMeHTamu.

161 JIvHenHble HeogHopoaHble — AnddepeHumanbHble YypaBHEHUS BTOPOro
nopsidka C€ NOCTOSAHHbIMKM  KO3dhbuumeHTamn. HaxoxgeHue  4YacTHOro
peLleHus.

162 Cuctembl 0BObIKHOBEHHbIX AndbdepeHumanbHbiXx ypaBHeHUn. 3agada Kowww.
Obuwee n YacTHoe peLLeHus.

163 PelwweHune cnctembl 06bIKHOBEHHBIX AndpdepeHumanbHbIX YpaBHEHUI

164 Yucnosble psgbl. Heobxoanumoe ycnosmne cxoanmocTu. [JocTaTouHble npu-
3HaKM CXOAMMOCTM YMCITOBOro psiga.

165 3Hakoudepeaytowmecs psgbl. Teopema JlennbHmua. AGContoTHas 1 ycroBHas

CXOOUMOCTb.




166

CreneHHble paabl. Teopema Abens. MiHTepBan u paguyc CXOOUMOCTU CTeneH-
HOro psiga.

167 PasnoxeHne dyHKUMI B cTeneHHble paabl. Paa Ternopa n MaknopeHa.

168 PasnoxeHwue B psag MaknopeHa pyHKUMn y = e€*, y=sin X, y=cos X, y =sh
X,y =chx, y=arctgx.

169 [MpunoxeHne psagoB B NPUOAMKEHHbIX BbIYUCTIEHUSAX.

3 cemecTp

170 OcHoBHble hopMynbl KOMOMHATOPUKMN.

171 OcHOBHble NOHATUSA Teopun BeposaTHocTen. CnyyanHble cobbiTus.

173 Knaccuyeckoe onpegeneHune BepositTHocTu. OTHOCUTENbHAas YacToTa.
[[eomeTpuyeckme BEPOSATHOCTH.

173 Onepauuun Hag cobbiTuamMn. Teopema CrnoXeHusi BepOATHOCTEN ABYX
HECOBMECTHbIX COBbITUMN.

174 YcnoBHasi BEPOSITHOCTb. TeopeMa YMHOXEHUS1 BEPOSITHOCTEMN.

175 Teopema YMHOXEHUA  BEPOSATHOCTEM AN HE3aBUCUMbIX  COOBITWNA.
BepoaTHOCTb nosiBneHnst Xota 661 04HOro cobbITUS.

176 Teopema crno)eHusi BEPOSATHOCTEN COBMECTHbIX COObITUN.

177 dopmyna NoNHON BEPOATHOCTH.

178 dopmyna baneca.

179 [MoBTOpHbIE UcnbITaHNA. Popmyrna BepHynnu.

180 Teopewmsbl JlTannaca. ®opmyna lNyaccoHa.

181 Cny4yainHble Benn4mHbl. 3aKoHbI pacrnpeaesnieHnsi BeposSTHOCTEN OUCKPETHOM
cnyvyanHoun BenuynHbl. BUHOMKHanbHOE pacnpegenexHue.

182 MaTemaTtnyeckoe oXxungaHve QUCKPEeTHOM criydanHon BenmyunHel. CBOMCTBA.

183 Ancnepcusa guckpeTHon criydanHon BenuymHbl. CeorictBa. CpegHee
KBagpaTuyeckoe OTKINOHeHne. HavyanbHble 1 LeHTparnbHble TEOpeTUYecKue
MOMEHTbI.

184 PyHKUMA pacnpegeneHmsi BEpOsSTHOCTEN CryYanHon BennyYuHbl. CBOMCTBA.

185 [MnoTHOCTL  pacnpedeneHns BepOSITHOCTENM  HeNpepbiBHOM  CryYanHOW
BEMWYMHDI.

186 UucnoBble XxapaKTepUCTUKM HeEMNPEPbIBHOM CryYanHOW Benu4YuHbl. 3aKkoH
pPaBHOMEPHOro pacnpeaeneHns BEPOATHOCTEN.

187 HopmanbHoe pacnpeaeneHue.

188 HopmanbHas kpuBasi. Ee cBoncTBa.

189 BeposiTHOCTb 3agaHHOro oTknoHeHus. lNMpaBuno Tpex curm. Pacnpenenexus
CBsI3aHHbIE C HOPMarbHbIM.

190 [MokasaTenbHoe pacnpeaeneHne. PyHKUNA HAOEXHOCTMW.

191 MaTtematnyeckasn ctatuctmka. BeibopoyHbin metoq. OCHOBHbIE NOHATUS.

192 Omnupunyeckas pyHKUMSA pacnpegenenuns. NMonuroH n rmctorpamma.

193 Cratnctnyeckme oueHkn napameTtpoB pacnpeneneHmsi. OCHOBHbIE MOHATUS.
leHepanbHasa cpedHss M BblbopodHaa cpepHad. OueHka reHepanbHoW
cpegHen no BbIGOPOYHON cpeaHeN.

194 "eHepanbHasa 1 BbibopoyHas ancnepcun. OueHka reHepanbHOM AUCnepcumn no
ncnpasneHHon BbibopovHon ancnepcun. CeorcTBa BbIOOPOYHON NCNEPCUN.

195 TOYHOCTb OLUEHKU, HaeXHOCTb. [loBepuTenbHbI MHTEpPBan.

196 NHTepBanbHasi  oueHKka MaTeMaTM4eckoro  OXuaaHus  HOpMarnbHOro
pacnpegeneHus npyu n3BeCTHOM cpegHeM KBaapaTN4eCKOM OTKITOHEHUM.

197 NHTepBanbHas oueHka MmaTeMaTU4eCKOro OXXmaaHust HopMarbHOro
pacnpegeneHus npy HEM3BeCTHOM CpedHEM KBaApaTUYECKOM OTKITIOHEHWUN.
OueHKa MCTMHHOIO 3HAYEHNs1 N3MEPAEMON BENNYMHBI.

198 NHTepBanbHas oueHKka cpefgHero KBagpaTU4eckoro OTKMOHEHMS HOPManbHOro




| pacnpepenexusi. OueHKa TOYHOCTU U3MEPEHWSI.

4. MeTogun4yeckmne matepuansl,

onpepgensiowue npoueaypbl oleHUBaHUA 3HAaHUNA, YMEHUW, HABbIKOB
u (MnKn) onbiTa AEATENbHOCTH,

XapakTepu3yrLmux atanbl POopMUPOBaAHMA KOMNETEeHL NN

Mpoueaypbl OLEHNBAHUSA B XOA4€ M3YyYeHWUst AUCLMUMNMHBI 3HAHWUI, YMEHUIA U Ha-
BbIKOB, XapaKTepuayloLwmux atanbl hOpMUPOBAHUS KOMMETEHLUA, pernaMeHTUpyrTCs
NONOXEHWSMU:

- M BIrYUT 2.4.03-2017 lMonoxeHne 0 KypCoOBbIX 3K3aMeHax 1 3a4yeTax;
- 1 BI'YUT 4.1.02-2017 lNonoxeHne O penTUHIOBOM OLIEHKe TeKyllen ycnesa-

€MOCTH

TecToBbIE 3a0aHMA
KpuTepun n wkanbl OLEHKHN:
- OLleHKa «OTJIMYHOY» BbICTABNSAETCA CTYAEHTY, ecrnu CcTyaeHT oTBeTun Ha 85 -100
% BOMpPOCOB;
- OLleHKa «XOpoLLoy», ecnu cTyaeHT oteeTun Ha 70 - 84,99 % Bonpocos ;
- OUEeHKa «yOoBNeTBOPUTENbHO», ecnu cTyaeHT oTteBeTun Ha 50 - 69,99 %
BOMpPOCOB;
- OUEHKa «HeyOoBNeTBOPUTESNbHO», ecnn cTyaeHT oteeTun Ha 0 - 49,99 %
BOMPOCOB.

AyantopHasa KOHTponbHasi paboTta
Kputepun n wkanbl OLeHKu:

- OUeHKa «OT/IMYHO» BbICTABMAETCA CTYAEHTY, €Cnv CTyAeHT Bblbpan BepHyHo
METOAMKY peLleHnst 3aaun, NpuBen BEPHbIN pacyerT;

- OLlEeHKA «XOpOLUO» BbICTABMAETCHA CTYAEHTY, ECNN CTYAEHT BbiOpan BEpHYO Me-
TOAVKY pelleHnst 3agadn, NpMBeEN BEPHLIN pacyeT, MMEKTCA 3aMmedaHus no ogopme-
HWIO 3agaHnsa, gonyctun He 6onee 1 oWnbKu;

- OLleHKa «yA0BMNEeTBOPUTENBbHO» BbICTABNAETCA CTYAEHTY, €CNM CTYAEHT BbliGpan
BEPHYIO METOAUKY PELUEHMS 3a4a4n, O0MyCTui 2 OLINOKN B BbIYUCIIEHUSX;

- OLEeHKa «HeyOoBMNeTBOPUTENbHO» BbICTABMNAETCHA CTYAEHTY, €Crin CTYAEHT Bbl-
Opan HeBEPHYO METOAMKY peLUeHNs 3agaun, gonyctun 6onee 2 owmboK B BbIYNCIEHN -
ax .

[lomalHee 3apgaHue
Kputepun un wkanbl OueHKN:

- OUEHKa «OTNIMYHO» BbICTABNAETCA CTYAEHTY, eCcnn CTyAeHT BbiOpan BepHyto
MEeTOAMKY peLleHust 3aaun, NpuBen BEPHbIN pacyerT;

- OL|EHKa «XOpOLLO» BbICTAaBNAETCA CTYAEHTY, €Cnu CTyAEHT Bbibpan BEpHYO Me-
TOAVKY pelueHusi 3agaydn, NPUBEN BEpPHbIA pacyeT, UMEeKTCs 3amedaHusi No TEeKCTY U
odhopMIeHMIO 3agaHus, gonyctun He 6onee 1 ownGKK;

- OLeHKa «yOOBMEeTBOPUTENLHO" BbICTABNAETCA CTYAEHTY, €Crnn CTYAEHT BbliOpan
BEPHYIO METOAMKY peLleHnss 3agadn, NPpoBEAEH BEPHbIA pacyeT, NpeacTaBun pelleHme
3a7aud, MMelTCs 3HauYUTENbHbIE 3aMeYvaHust Mo TEKCTY M 0POPMITEHMIO 3adaHud, gony-
cTun He bonee 2 oWNOOK;

- OLEHKa «HeyOoBNeTBOPUTENbHOY» BbICTABNAETCHA CTYAEHTY, €Crnn CTYAEHT Bbl-
OGpan HeBepHyl METOAMKY peLleHns 3adayun, NPoOBEAEH HEBEPHbIN pacyeT, MMEKTCH
3HaunUTemNbHblIE 3aMe4yaHusi Mo TeKCTy M odopmreHnto paboTbl, gonyctun 6onee 2
OLLMOOK.



OK3ameH (3a4eT)
Kputepun un Wwkanbl OLEHKN:

- OLleHKa «OTMIMYHO» BbICTABMNSAETCS CTYAEHTY, MPOSIBMBLUEMY BCECTOPOHHME U
rnybokme 3HaHUSA NPOrpaMMHOr0 Martepuana v OOMNONHUTENbHOW nuTepaTtypbl, obHa-
PY>KUBLLEMY TBOPYECKME CMOCOOHOCTM B MOHMMAHWM, U3NOXEHUM N NPAKTUYECKOM UC-
Nnonb30BaHUN MaTepuana u cnpaBMBLUEMYCSH C KEWC-3aaHNEM;

- OLleHKa «XOpOLUO» BbICTABMAETCA CTYOEHTY, MPOSIBUBLUEMY MOSIHOE 3HaHWE
nporpamMMHOro Martepuana, OCBOMBLUEMY OCHOBHYK PEKOMEHOOBAHHYK nuTepatypy,
oOHapyxumBLIEMY CTabWMbHLIM XapakTep 3HaAHUW U YMEHUA U CNOCOBHOMY K MX caMo-
CTOATENbHOMY NPUMEHEHUIO U OGHOBNEHWNIO B X04€e nocneayroLlero obyydeHmss n npak-
TUYECKON OEATENBbHOCTM M YaCTUYHO CMPaBMBLLEMYCS C KEC-3a4aHNEM;

- OLleHKa «yJ0BMEeTBOPUTENBHOY» BbICTABNSAETCS CTYAEHTY, NPOSBMBLLEMY 3HAHUS
OCHOBHOMO MPOrpamMMHOro martepuana B o6beme, HEOOXOAMMOM AN MOCneayLero
oby4yeHns n npeacTosien NpakTUYeckon AesiTeNbHOCTM, 3HAKOMOMY C OCHOBHOW pe-
KOMEHZ0BAHHOW NUTepaTypon, JOMNYCTUBLLEMY HETOYHOCTU B OTBETE HA 3K3aMeHe, HO
obnagatowieMy HeobxoaMMbIMU 3HAHUAMW U YMEHUSIMU ANSA UX YCTPAHEHUsI NpU Kop-
PEKTUPOBKE CO CTOPOHbI 3K3aMeHaTopa;

- OLleHKa «3a4YTEeHO» CTaBUTCH Ha 3a4éTe CTyaeHTaMm Mo BbllleyKasdaHHbIM KpuTe-
PUSM ON151 OLEHOK «OTIIMYHOY», «XOPOLLOY», «yAOBNETBOPUTENBbHOY;

- OLIEHKN «HeyOoBNEeTBOPUTENbHO» N «HE 3a4YTEHO» CTaBATCHA CTyAeHTy, obHa-
PY>KUBLLEMY CYLLECTBEHHbIE NPOGENbI B 3HAHUM OCHOBHOIO NPOrpaMMHOro Matepuana,
AONYCTMBLLUEMY MNPUHUMMMANbHbIE OLMOKA NPU MPUMEHEHUUM TEOPETUYECKMX 3HAHWNA,
KOTOpbl€ HE MO3BOMST €My NPOAOCIHKUTL 00yYeHME UM NPUCTYMUTb K NPaKTUYECKOM
AeatenbHocTy 6e3 4OoNoNHMUTENbHON NOArOTOBKN MO AAHHOW ANCLMNIIMHE.

Mo utoram N3ydeHnd gucumnniinHbl 3a CEMECTP BbICTaBIIAETCA CpedHe-
B3BelleHHaA oLEeHKa C y4ETOM peIZTI/IHFOBOVI CUCTEMbI OLUEHNBAHUA.



5. OmnucaHue nokasareneil 1 KpuTepreB OLCHUBAHUS KOMIIETCHIMI Ha Pa3IMYHBIX dTanax ux (GOpMHUPOBAHUS, OMCAHUE KA OLEHUBAHMS IS KQXKJIOT0 pe3yJibTara 00ydeHus 1o
JHCIUIIINHE/ TIPAKTHKE

PesynbTatbl 06y4yeHus no
aTanam oopMUpPOBaHUS
KOMNETEHLNN

Mpeaomet oueHku
(MpoayKT nnu
npouecc)

NokasaTenb
oLeHMBaHuS

Kputepuu oueHmBaHnA
CPOPMUPOBAHHOCTN KOMNETEHLMIN

LLikana oueHmnBaHusA

Akagemunyeckas
oLeHka wunu Gannbl

YpoBeHb
OCBOEHUS
Komne-
TeHUUn

LWughp u HaumeHoeaHue komnemeHyuu OIK-1 cnoco6GeH NPUMEHATL eCTECTBEHHOHAYYHbIE U OBLLENHXXEHEPHbIE 3HaHWSI, METOAbI MaTema-
TUYECKOro aHanmsa u MoAenmpoBaHus B NpodeccroHanbHoM 4esTeNbHOCTH

3HATb: meToabl nuHenHON n Ok3ameH 3HaHu1e nporpaMm- npobenbl B 3HaHNUM OCHOBHOMO NPOrpamMMHOro 2 He ocsoexa
BEKTOpPHOW anrebpbl, aHanuTu- Horo matepuana, cta- | mMatepwana, NpUHLUMNUarnbHble oLWnBKK Npu npu- (HepocTaToy-
Yyeckol reomeTpumn, MeToabl 61UnbHbIA xapakTep MEHEHWUM TEOPETUYECKUX 3HAHMIA Hbil)
anddepeHymnansHoOro ucuncne- z:?’gggH”er:;'ﬂ:(” 3HaHNA OCHOBHOIO NPOrpaMMHOro matepuana B 3 OcBoeHa (6a-
HUWS1, OCHOBHbIE MOJIOXEHUS, CAMOCTOSITENBHOMY ob6beme, HeoBX04MMOM Ans nocreaytoLero 30BbIIA)
3aKOHbl U MeTO[bl eCTECTBEH- NpUMEHeHNIo 1 0BHOB- 00y4eHns 1 NpeacTosLLEN NPaKTUYECKON aes-
HbIX HayK N MaTeMaTuku AEeHNIo B Xxoae Mo- TeSfIbHOCTU
cneayolero obyye- 4-5 OcBoena (no-
HWSI 1 MPaKTUYECKO BbILLEHHbIN)
JesTenbHOCTH, cae-
naHHOe KeWic-3aaHve
TecToBble 3agaHNs MpaBunbHbIM 0TBET HA | O - 49,99 % npaBUNbHbLIX OTBETOB He 3auyTteHo He ocBoeHa
npeacTaBrneHHble (HepocTaTo4-
BOMPOCHI HbIl)
50 - 100 % npaBunbHbIX OTBETOB 3auteHo OcBoera (6a-
30BbIiA, MO-
BbILLEHHbIN)
YMETb: vcnonb3oBaTtbh anna- HomaluHee 3agaHue MeToauka pelueHus HeBepHas MeToAUKa peLleHns 3a4a4un, NpoBeaeH He- 2 He ocBoeHa
paT NMHeliHoM anrebpbl 1 aHa- npeacTaBeHHbIX 3a- BEPHbI pacyeT, MEOTCS 3HaUYUTENbHbIE 3aMeYvaHunst (HepocTaTOu-
FIUTUYECKON rEOMETPUM, MpUME- Jauy, BepHble pacyeTbl | No TekcTy U ochopmneHunto paboTel, gonylieHo Gonee 2 HblIiA)
HATb MeTOoAbl MaTeMaTU4YeCcKoro owmnGok.
aHanw3a K peLLeHmo Npuknag- BEepHasi MeToauka peLleHus 3agavn, NpoBeaeH BepHbld | 3 OCBO?Ha(Ga-
HbIX 3a4a4 B NnpodeccmnoHarnb- pacyeT, NpeAcTaBrieHo peLleHne 3a4ay, MMeTCs 30BbIi)
HOV [IESITENBHOCTY, NCCIEO- 3aMeyaHusi No TEKCTY U OPOPMIIEHMIO 3a4aHusi, JomMy-
LLieHO He bonee 2 owunbok
BaTb (PyHKUMW, NPEACTaBNATL CTYAEHT BbiOpan BepHYt0 METOAMKY peLleHus 3a4auu, 4 OcBoeHa (no-
afieKBaTHyt0 COBPEMEHHOMY MNPUBEN BEPHbII PacyeT, UMEIOTCS 3aMeyaHusi Mo TEKCTY BbILLIEHHbII)
YPOBHIO 3HAHUWN HaYy4HYIO0 KapTu- 1 opopMreHMIo 3agaHus, AonyleHo He Gonee 1 oG-
HY MUpa Ha OCHOBE 3HaHW4A K1
OCHOBHbIX NOJIOXXEHWIA, 3aKOHOB CTYZEHT BblGpan BepHylo METOAMKY peLleHus 3a4auun, 5

N MeTo40B €CTeCTBEHHbIX HayK
n MaTemMmaTtukn

npuBen BEpPHbIV pacyeT




BNAOETb: HaBbikamu pelle- KoHTponbHas paboTa MeToauka peLueHus HeBepHasi MeToaMKa peLleHuns 3agayu, NPoBeaeH He- 2 He ocBoeHa
HUS 3a4ay NMHeHoN anrebpb 1 NpeacTaBneHHbIX 3a- BEPHbIN pacyeT, UIMEKTCS 3HAYUTENbHbIE 3aMeYaHuns (HepocTaTou-
aHanUTUYECKOI rTEOMETPUM, [au, BepHble pacyeTbl | Mo TEKCTY U ocdpopmIieHuto paboTbl, fonyuieHo Gonee 2 HbIiA)
annapaTtom aunddepeHLmanb- ownbok _

HOFO MCUMCHEHNS BEpHasi MeToMKa PeLUEeHUs 3afa4u, NpoBeaeH BEPHbIN | 3 OcBoeHa (6a-
pacyeT, NnpeAcTaBneHo peLleHne 3agad, MMerTcs 30BblIN)
3ameyaHuns No TEKCTY 1 0hOPMIIEHMIO 3adaHuns, Aony-

LeHo He bornee 2 ownbok
CTYAEHT BbIGpan BepHyo METOAMKY peLleHust 3adayun, 4 OcBoeHa (no-
NpuBen BEePHbI pacyeT, MMelTCsl 3aMeYaHust Mo TEKCTY BbILLIEHHbIN)
1 0hOpMIEHNIO 3aaaHusl, JonyLieHo He Bonee 1 owmnb-
KN
CTYAEHT BbiGpan BEpHYI0 METOAMKY PeLUeHNs 3afaqun, 5
npvBen BepHbIN pacyeT

Kelc-3apaHus MeTtoawuka pelueHus HeBepHas MeTOAUKA peLUeHns 3a4a4uu, NPoBeAeH He- 2 He ocBoeHa

npeAcTaBneHHbIX 3a- BEPHbIN pacyeT, UIMEKTCS 3HaYMTENbHbIE 3aMeYaHns (HepocTaTOuY-
Jay, BepHble pacyeTbl | Mo TEKCTy U ocpopmieHuto paboTbl, fonyuieHo Gonee 2 HbIWA)

oLmb0oK
BEpHasi MeToMKa pELLIEeHUs 3aJa4n, NpeacTaBreHo 3 OcBoeHa (ba-
pelleHve 3aad, UMETCH 3aMeYaHus No TEKCTY U 30BbIN)
0hOopMIIEHMIO 3a4aHus, JonyLeHo He Gonee 2 owmnbok
CTYAEHT BblGpan BepHyo METOAMKY peLleHust 3aJauu, 4 OcBoeHa (no-
npvBen BepHbI pacyeT, MMelTCs 3aMeyaHusl Nno TEKCTY BbILLIEHHbIN)
1 0hOPMIEHNIO 3aaaHusl, AonyLieHo He Bonee 1 owmb-
KK
CTYAEHT BbiIOpan BEpHYI0 METOAMKY peLUeHNs 3afaquun, 5
npuBen BEpPHbIV pacyeT

3HATb: meToabl uHTErpans- OKk3ameH 3HaHve nNporpamm- npobenbl B 3HaHNUM OCHOBHOMO NPOrpamMMHOro 2 He ocsoeHa

HOro McYMcneHusa, metToabl HOro MaTepuana, cTa- | marepuana, NpuHUMNMansHble oWwnbKkn npu npu- (HeflOCTaTO‘*-

pelueHns anddepeHLmanbHbIX GuneHLI xapakTep MEHEHNW TEOPETNYECKMX 3HaHMI HbIf)

ypaBHEHUI NEPBOrO 1 BTOPOTO 3HaH”g v ymeHmv v 3HaHWS OCHOBHOMO NPOrPaMMHOro Matepuarna B 3 OcsoeHa (6a-
nopsiaka, pasnoxeHune OyHKLMN g;z%%%g:;;::éxw obbeme, HeOGXO0AMMOM Ansi NocreayLero 30BbIi)

B psi, OCHOBHbIE MOOXeHUs, NPUMEHEHIIO U OBHOB- 0by4eHns 1 NpeacTosLLEN NPaKTUYECKON aes-

3aKOHbl 1 METObI ECTECTBEH- NEHMIo B Xode no- TENbLHOCTH

HbIX HAYK 1 MaTeMaTukn cnepytouero obyye- 4-5 OcBoeHa (no-

HUA U NpakTn4eckoun BblUJeHHbIVI)
[AesiTenbHOCTH, cae-
naHHoe Kelc-3agaHve

TecToBble 3agaHns MpaBunbHeI oTBET Ha | 0 - 49,99 % npaBKnbHLIX OTBETOB He 3a4yteHo He ocsoeHa
npeacTaBrneHHble (HepocTaToOu-
BOMPOCHI HbIN)




50 - 100 % npaBurbHbIX OTBETOB

3ayTeHo

OcBoeHa (no-

BblLUEHHbIN)

YMETb: npyMeHsITb MeTOAbI [omaluHee 3aaaHune MeToauka pelueHus HEeBepHas MeTOAMKa peLIeHNs 3a4aqu, NPOBEAeH He- 2 He ocsoeHa

mMaTremMmaTuyeckoro aHanmsa K npeacTtaBlieHHbIX 3a- BeprIIZ pacyeT, UMetoTCA 3Ha4YnuTesnbHble 3amMedYaHuna (He,EI,OCTaTOLI-

pPEeLLEHMIO NPUKNaaHbIX 3a4ad, Jau, BepHble pacyeTbl | Mo TEKCTY M ochopMIieHuto paboThbl, JonyuieHo Gonee 2 HbIIA)

“ccneaoBaTh psdbl Ha CXo- ouimbok _

AMMOCTb, peLaTh andde- BEepHasi MeTodMKa peLueHns 3agaqv, nposedeH BepHbin | 3 OceoszHa (6a-

’ pacuyeT, NpeacTaBlieHo pelleHne 3a4ay, MMelTcs 30BbIiA)
peHuUnalibHbIE ypaBHEeHUs, 3aMeyaHus Mo TEKCTY Y OhOPMIIEHMIO 3aaHusi, JomMy-

NPeACTaBNATL afeksaTHylo LLIeHO He Boree 2 oLIMBOoK

COBPEMEHHOMY YPOBHIO 3HAHUMN CTYOEHT BbIBpan BepHyo MeTOAMKY peLleHns 3aaauu, 4 OcBoeHa (no-

Hay4Hyt0 KapTnHy Mmnpa Ha NpvBes BEPHbI pacyeT, MMelTCsl 3aMeYaHust Mo TEKCTY BbILLIEHHbIN)

OCHOBE 3HaHWHA OCHOBHBbIX MO- 1 0hOPMIIEHMIO 3aAaHus, AonyLeHo He Gonee 1 owmnb-

NOXEHWIN, 3aKOHOB U METO0B Ku

€CTECTBEHHbIX HayK 1 maTemMa- CTYAEHT BbIbpan BEPHYIO METOAMKY PeLUeHNs 3afaqun, 5

KN npuBen BEepHbIN pacyeT

BINAOETb: annapatom uH- KoHTponbHas paboTa MeToavka pelueHus HeBepHas MeToAuKa pelleHus 3aJayn, NpoBeaeH He- 2 He ocBoeHa

TerpanbHOro ncHMcreHus, Ha- npeacTtaBlieHHbIX 3a- BeprIIZ pacyeT, UMetoTCA 3Ha4YnuTesNnbHble 3aMedYaHuna (HeLEI,OCTaTOLI-

BbIKAMM peLueHuns andde- Jay, BepHble pacyeTbl | Mo TEKCTY M ochopMIieHuto paboThbl, JonyuieHo Gonee 2 HbIIA)

peHLMarnbHbLIX yPaBHEHMI nep- ouimbok _

BOTO M BTOPOrO MOPSAKa BepHasi MeTodMKa peLleHns 3agaqv, nposedeH BepHbin | 3 OceoszHa (6a-
pacuyeT, NpeacTaBlieHo pelleHne 3a4ay, MMelTcs 30BbIiA)
3aMeyaHus Mo TEKCTY Y OhOPMIIEHMIO 3aaHusi, JomMy-

LLieHo He bonee 2 owmnbok
CTYAEHT BbiGpan BepHylo METOAMKY peLleHus 3adauu, 4 OcBoeHa (no-
NpvBes BEPHbI pacyeT, MMelTCsl 3aMeYaHust Mo TEKCTY BbILLIEHHbIN)
1 0hOPMIIEHNIO 3aAaHus, AonyLeHo He Gonee 1 owmnb-
KM
CTYAEHT BbiGpan BEPHYIO METOAMKY PeLUEeHNs 3afaqun, 5
npuBen BEpPHbIV pacyeT
Kelc-3apaHus MeToauka peLueHust HeBepHasi MeToAMKa PeLIeHUs 3aa4um, NPOBEAEH He- 2 He ocBoeHa
npeacTaBneHHbIX 3a- BEPHbIV pacyeT, UMEKTCS 3HAYUTENbHbIE 3aMeYaHns (HepocTaTou-
Jau, BepHble pacyeTbl | Mo TEKCTY U odpopMIieHuto paboThbl, JonyuieHo Gonee 2 HbIIA)
oLMBOK
BEpHas MeToauKa pelleHns 3agayv, npeacTaBneHo 3 OcBoeHa (6a-
pelueHVe 3aaa4, MEIOTCS 3amMmeydaHunst No TEKCTY U 30BbIiA)
0hOpMIIEHMIO 3aaHuns, AoNyLEeHO He Gonee 2 owmnbok
CTYAEHT BbIOpan BEpHYI0 METOAMKY peLUeHNs 3aaqmn, 4 OcBoeHa (no-
NpuBen BEepHbIi pacyeT, MMeloTCsl 3aMeYaHust Mo TEKCTY BbILLIEHHbIN)
1 0HOPMITEHMIO 3aaaHus, AoNyLLeHO He Bonee 1 owunb-
KK
CTYAEHT BbiGpan BepHyo METOAMKY peLleHuns 3adaun, 5

npuBen BEepHbIV pacyeT




3HATb: 0CHOBHbIE NOHATUS 3avet 3HaHue nporpamm- npobenbl B 3HaHWM OCHOBHOIO NPOrpamMmmMHOro He sauteHo He ocsoeHa
TEopUU BEPOATHOCTEN U Horo matepuarna, cTa- | mMatepuana, NpUHUMNManbHble OWnBKM Npu npu- (HeBOCTaTO‘*-
MaTeMaTU4YeCcKON CTaTUCTUKK, GunbHbIA xapakTep MEHEHWNN TEOPETUHECKNX 3HAHWIA HbliA)
OCHOBHbI€ MONOXEHUS, 3aKOHbI SHaHU 1 ymeHun n 3HaHMA OCHOBHOTO MPOrPaMMHOTO MaTepuana B 3auTeHo OcsoeHa (ro-
1 METOfbl ECTECTBEHHBIX HaYK g;;’ﬂ%%?g:ﬁ;;:H"(')xMy o6beme, HeOGXOANMOM AANA MOCIIEAYIOLLEro 0y eHus BbILLIEHHbII)
MaTemMaThku MPUMEHEHVIO 1 OBHOB- W NpeAcTosLeln NPakTU4eCcKon AeATENbHOCTH
NEeHUIo B Xofe Mo-
cnepytouero obyye-
HWUSI U NPaKTUYECKON
[eaTenbLHOCTH, cae-
NnaHHoOe KeWc-3agaHuve
TecToBble 3agaHns MpaBunbHeI oTBET Ha | O - 49,99 % npaBKnbHbLIX OTBETOB He 3ayteHo He ocsoeHa
npeacTaBreHHble (HepgocTaTou-
BOMPOCHI HbIN)
50 - 100 % npaBunbHbIX OTBETOB 3auteHo OcBoeHa (ro-
BbILUEHHbIN)
YMETb: oueHmBaTb NnapameTpbl [JomaluHee 3agaHue MeToauka peweHus HeBepHas MeToAvKa peLUueHns 3agayum, NpoBeaeH He- 2 He ocBoeHa
pacnpegeneHuin, NpeacTaBnsaTh npencTaBrieHHbIX 3a- BEPHbI pacyeT, UMEKTCS 3HAaYUTENbHbIE 3aMeYaHust (HeFOCTaTOH—
afleKBaTHYI COBPEMEHHOMY [ay, BEpHbIe pacyeTbl | MO TEKCTY 1 0hopMIeHuto paboTbl, gonyleHo Gonee 2 HbINA)
YPOBHIO 3HAHUI HAY4HYIO KapTu- ownbok _
Hy MVpa Ha OCHOBE 3HaHWS BepHas MeToauKa peLleHns 3agayn, NpoBeaeH BepHbin | 3 OcsogHa (6a-
. pacyeT, NpeAcTaBreHo peLleHne 3aaad, MMerTCs 30BbIN)
OCHOBHBIX MNOIIOKEHNN, 3aKOHOB 3amevaHusi No TEKCTY U 0hOPMIIEHMIO 3aaaHus!, Aoy~
M METO0B eCTECTBEHHbIX HaYK LieHo He Bonee 2 oLnBoK
n MaTeMaTukm CTYOEHT BbIBpan BepHyIo METOAMKY peLleHns 3aaauun, 4 OcsoeHa (no-
NpuBEn BEPHbLIV pacyeT, UMEKTCH 3amMmeyaHns No TEKCTY BbILLEHHbIN)
1 obopmMIeHNtO 3agaHns, JonyLeHo He 6onee 1 ownb-
Kn
CTYLEHT BbiOpan BEpHy0 METOAMKY PELUEHUs 3afa4um, 5
npuBen BepHbIV pacyeTt
BJIAOETb: metogamun Teopumn Kewnc-3apaHus MeToauka pewieHus HeBepHas MeToAVKa peLleHus 3agayn, NpoBeaeH He- 2 He ocBoeHa
BepOHTHOCTeVI n Mmaremartmye- npenctaBieHHbIX 3a- BeprIIZ pacyeT, UMetoTCA 3Ha4YnuTesibHble 3aMedYaHuna (He,D,OCTaTO‘-I-
CKOW CTaTUCTUKK [ay, BEpHbIe pacyeTbl | MO TEKCTY 1 ohopMIieHuto paboTsl, AonyueHo Gonee 2 HbINA)
owmnbok
BEpHas MeToauKa peLleHns 3agayn, NpoBeaeH BepHbin | 3 OcBoeHa (ba-
pacyeT, NpeAcTaBrieHo peLleHne 3aaad, MMerTCs 30BbIN)
3ameyvaHusi No TEKCTY U 0hOPMIIEHMIO 3aaaHus!, JOomMy-
LeHo He bornee 2 ownbok
CTYAEHT BbiIOpan BEpHYI0 METOAMKY peLUeHNs 3aaqm, 4 OcBoeHa (no-

NpuBEn BEPHbIN pacyeT, UMEKTCS 3aMedaHns Mo TEKCTY
1 0HOPMITEHMIO 3aaaHus, AoNyLLeHO He Bonee 1 owunb-
Kn

BbILLEHHbIN)




CTYAEHT BbiGpan BepHylo METOAMKY peLleHus 3adaun,
npvBen BepHbI pacyeT
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	34. Неоднородные линейные дифференциальные уравнения с постоянными коэффициентами и правой частью специального вида.
	44. Числовые ряды. Необходимое условие сходимости. Признак Даламбера, признак Коши, интегральный признак, признаки сравнения.
	45.Знакочередующиеся ряды. Теорема Лейбница.
	47.Функциональные ряды. Степенные ряды, теорема Абеля. Радиус и интервал сходимости степенных рядов.
	9. Комплексные числа, действия над ними.
	10. Дифференциальные уравнения. Основные понятия. Дифференциальные уравнения первого порядка. Дифференциальные уравнения первого порядка с разделенными и разделяющимися переменными.
	Однородные уравнения первого порядка.
	11. Линейные уравнения и уравнения Бернулли. Дифференциальные уравнения второго порядка. Дифференциальные уравнения второго порядка, допускающие понижение порядка.
	12. Линейные дифференциальные уравнения второго порядка. Определитель Вронского. Структура общего решения однородного линейного дифференциального уравнения.
	13. Неоднородные линейные дифференциальные уравнения.
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	15. Вычисление длины дуги. Несобственные интегралы.
	16. Комплексные числа, действия над ними.
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