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1. Uenun v 3agaum AUCLUUNIUHDI

Llenbto ocBOEHUSA ANCUMNNNHBI ABRSiETCS hOpMMPOBaHNE KOMMETEHLMI oby4yatoLe-
roca B obnactm npodeccnoHanbHoOn aeatenbHOCTn n cdepe npodeccnoHanbHon gesaTenb-
HOCTU:

40 CkBO3Hble BUAbl NPOoeccnoHanbHON AeATENbHOCTU B NPOMbILLIIEHHOCTH (B cdepe
aBTOMaTU3aUUN N MEXaHU3aLmu NPON3BOACTBEHHbIX MPOLIECCOB).

OvucuunnuHa HanpaeneHa Ha peweHne 3agady npodeccuoHanbHOW OeATENbHOCTU cre-
AYIOLMX TUMOB: MPOEKTHO-KOHCTPYKTOPCKOro, MPOM3BOACTBEHHO-TEXHOMOMMYECKOro 1 cep-
BMCHO-3KCMNyaTaunoHHOrO.

lMporpamma coctaBneHa B COOTBETCTBMM C TpeboBaHuamu degepanbHOro rocygapCcTBeHHO-
ro obpasoBaTenbHOro craHgapTa BbicLero obpa3oBaHWA MO HanpPaBfiEHMIO MOATOTOBKM
15.03.04 ABTOMaTM3aUMS TEXHONOMMYECKNX MPOLIECCOB U NPON3BOACTB.

2. NMepe4yeHb NNaHMpyeMbIX pe3ynibTaToB 00y4eHUsA, COOTHECEHHbIX C NJIaHUpPY-
eMbIMU pe3yfibTaTaMu OCBOEHUA o6pa3oBaTefibHON NPorpamMMbi

B pesynbTaTte 0CBOEHWUSI OUCUMMIIMHBI B COOTBETCTBMU C NPeayCMOTPEHHbIMU KOMIe-
TEHUUSIMU 0BY4YaIOLLNIACS OOMMKEH:

Ne Kopg HanmeHoBaHue Komne- Koa n HanmeHoBaHue nHankaTopa OCTUKEHUS KoMneTeHunn
n/n Komne- TEHUMn
TEHLUUN
1 OlMnK-1 CnocobeH npumeHsTb | O-1onk.: [pUMeEHSeT ecTeCTBEHHOHAY4YHbIE 3HAHWST U METOAbI

€CTECTBEHHOHay4Hble W | MaTeMaTU4yeckoro aHanusa B NpogeccuoHanbHol aesTerb-
0OLEeNHXEHepPHbIE 3Ha- | HOCTU

HUSA, MeTodbl MaTema-
TUYECKOrO aHanus3a MU
MOAENPOBAHNSA B MpO-
deccrmoHanbHOM  ges-
TEeJNIbHOCTU

Koa v HaumeHoBaHWe vHAMKaTopa gocTuke- | PesynbTaTbl 0Gy4eHus (nokasaTeny oueHMBaHUS)
HVS1 KOMMeTeHL MK

NO-1ork1 TNpuMeHsieT ecTecTBEeHHOHayuYHble | 3HaeT MeTodbl JIMHENHOW M BEKTOPHOW anredpbl, aHanu-
3HaHUA 1 MeToabl MaTeEMaTUYECKOro aHanm3a | TUMECKOW reoMeTpumn, MeToabl AnddepeHunanbHOro U uH-
B NpodheccmnoHanbHOn OeaTenbHOCTH TerpanbHOro MCYMUCIEHNs, MeToabl pelleHns aunddepeH-
uuanbHbIX ypaBHEHUI NEPBOro M BTOPOro nopsigka, psiabl U
MX CXOOUMOCTb, pasfnoXeHue anemMeHTapHbIX (PYHKLMA B
psig, OCHOBHbLIE MOHATUS TEOPUM BEPOSITHOCTEN U MaTema-
TUYECKOW CTaTUCTMKM, OCHOBHbIE MONOXEHMWS, 3aKOHbl W
MEeTO[bl ECTECTBEHHbIX HAYK U MaTEMaTUKU

YMmeeT ncnonb3oBaTb annapaT NMHENHOW anredbpbl U aHa-
NNTUYECKON reOMETPUM, NPUMEHATb METOOblI MaTemaTnye-
CKOro aHanusa K pellueHuo npuknagHblx 3agadvy B npodpec-
CMOHanNbLHOW OeATenbHOCTU, uccrnenoBatbh (OYHKUUKM, pe-
watb guddepeHumanbHble YpaBHEHUS, UCCrnenoBaTh psi-
Obl HA CXOAMMOCTb, MCMONb30BaTb METOAbl UCCeAoBaHNS
YHKUMN HECKONbKUX MEepeMEeHHbIX Npu MoOenMpoBaHWM
TEXHUYECKNX OOBEKTOB WM TEXHONMOIMYECKUX MNPOLECCOB,
OLleHMBaTb NapameTpbl pacnpeneneHni

BrnapeeT HaBbiKaMu peLleHns 3agad NIMHENHON anrebpbl n
aHanUTU4ecKon reomeTpuun, annapatom gudpdepeHumans-
HOMO W WHTErpanbHOro WUCYMUCINEHWS, HaBblKaMW peLleHns
anddepeHumnansbHbiX ypaBHEHUA NepBOro M BTOPOro no-
psgKka, HaBblkaMn NpUMEHeHWs annapaTta QYHKUUA He-




CKOIbKMX NepeMeHHbIX Npu pelleHun 3ajady MoaenupoBa-
HUS TEXHWYECKMX OOBLEKTOB M TEXHOMOrMYECKUX npolec-
COB, MeTogaMu Teopun BEPOSTHOCTEN U MaTeMaTU4eCcKon
CTaTUCTUKN

3. Mecto aucumnnuHbl B cTpykType Ol BO

OucunnnuHa oTHocuTcs K obasatenbHon Yactn bnoka 1 OOTI. OucunnnuHa sBnsaeTcs
065a3aTenbHON K N3y4eHuto.

M3y4yeHne ancumMnanHbl OCHOBAHO Ha 3HAHUSAX, YMEHUAX N HaBblKaX, NOSTy4YEeHHbIX Npu
n3ydeHunn gucumnnuH Anrebpa n N'eomeTpus B cpegHen LIKorne.

OucumnnnuHa aBngaeTca npeawecTBylowen na ocBoeHnsa gucumnnmH: OCHOBbI anek-
TPOTEXHUKWN N TENNOTEXHUKK, [lpuknagHasa mexaHuka.

4. O6bemM AUCUUNNMUHBbI U BUAbI Y4EOHbIX 3aHATUN

O6Lasn TpyA0EeMKOCTb ANCLUMMNIVHBI COCTaBMNsieT 12 3a4eTHbIX eAUHNLL.

Bupabl yueb6HoOn paboThbl Bcero PacnpepeneHne TpyaoeMKocTu no
ak. 4. cemMmecTpam, aK. 9.

1 2 3
Ob6lwaa TpyaoeMKoCTb AucLu- 432 144 180 108
NVHbI
KoHTaktHas pabota B T.4. | 203,55 78,7 94 30,85
ayOUTOPHbIE 3aHATUS:
Jlekumn 81 30 36 15
8 mom 4yucre 8 ¢ghopme rpakmu- - - - -
Yyeckol no0zomoskKu
MpakTnyeckue 3aHaTus (M3) 114 45 54 15
8 mom yucrne e ¢ghopmMme rnpakmu- 114 45 54 15
yeckol noG2omosku
KoHcynbTauum Tekyime 4,05 1,5 1,8 0,75
KoHcynbTaumMm nepen ak3ame- 4 > > -
HOM
Bud ammecmauyuu (3a4yem, 0,5 0,2 0,2 0,1
3K3aMeH)
CamocTosiTenbHas pabora: 160,85 31,5 52,2 77,15
MpopaboTka maTepmanos no 80,35 7,5 13,2 59,65
nekumsm, yyebHukam, ydebHbim
nocobusam
MogroToBKa K NpakTUYeCKUM 40,5 15 18 7,5
3aHATUSAM
lMoaroToBka K ayaUTOPHOW KOH- 16 3 13 -
TponbHoM paboTe
BbinonHeHue pac4yetoB ana [3 24 6 8 10
MoaroToBKa K 3K3aMeHy (KOH- 67,6 33,8 33,8
Tponk) Ok3ameH Ok3ameH 3aver




5 CopepxaHue AUCLUNIINHBI, CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) c yka-
3aHMeM OTBEAEHHOro Ha HMX KONMMYyecTBa akafeMW4YecKMX 4acoB U BUAOB Yy4eOHbIX

3aHATUN

5.1 CoagepxaHue pas3fgenoB AUCLUMNIIUHDI

n/n

HanmeHoBaHue pa3gena
ONCUMNNUHbI

CopepxaHue pasgena
(yka3biearomcsi memMbi U Qudakmu4yeckue eOUHUUbI)

TpyooeMKoCcTb
pasgena, ak.u.

JlnHenHas anrebpa

1. Onpepenutenn BTOPOro U TPETLEro MNOPSOKOB.
Ceounctea onpegenutenen. Onpepenutenu 6onee
BbICOKMX MOpPSAKOB. CUCTEMBbI NIMHENHbIX YPaBHEHUN.
MpaBuno Kpamepa.

2. MaTpuubl. gencTBms Hag Matpuuamn. EgnHndHas
n obpatHasa maTtpuubl. PelweHne cnctem mMaTpuyHbIM
crnocobom.

17

BekTopHas anrebpa

3. Bektopbl. OnpeneneHue, O0encTBusa Hag BekTopa-
Mu. CkangpHoe npousBedeHMe BEKTOPOB, UX CBOW-
CTBa U NPUNOXEHNSI.

4. BeKTOpHOE U CMellaHHOEe Mpou3BedEeHne BEeKTO-
pOB, MX CBOWCTBA U NPUINOXEHNS.

15,5

AHanuTnyeckas reomeTpus

5. JInHMA Ha nnocKocTW. YpaBHEHME SIMHMM Ha NSoc-
kocTu. MNpsmas Ha NNOCKOCTU. YpaBHEHUS NPSIMOK Ha
NNOCKOCTM.

6. KpmBble BTOporo nopsigka.

7. AHanuTudeckass reomMeTpuss B MPOCTPaHCTBE.
lMnockocTb, ypaBHeHMs nnockocTu. PacctosiHne oT
TOYKM 00 nnockocTn. Cuctembl koopauHat. [Npeobpa-
30BaHMe KOOpAMHAT.

8. lNpsimaa B npocTpaHCcTBe. YpaBHEHUS NpsMOM B
npocTpaHcTBe. YrNbl Mexgy MpsMbIMA B MPOCTPaH-
CTBe, NJIOCKOCTAMM U MIOCKOCTBIO U MPSIMOW.

25

OuddepeHumansHoe
yncneHve

nc-

9. BBegeHne B aHanui. MeTtoabl mMatemMaTu4ecKoro
aHanuaa. NoHsTMe nepeMeHHON BENNYMHbI. PyHKUMS,
cnocobbl 3agaHnsa PyHKUNN.

10. MNpepensl. Teopemsbl 0 Npegenax.

11. BeckoHe4yHO Manble U 6eckoHe4HO Gornbluve Be-
nnuuHel. lNepBbIi N BTOPOW 3amedaTenbHble npeae-
nbl.

12. HenpepbIBHOCTb yHKUMU. Teopembl O Henpe-
PbIBHbIX HA OTpe3ke (PYHKLUAX.

13. lNpowusBogHas yHKUUKN. [eoMeTPU4ECKUn U Me-
XaHu4eckun cmbicn. Tabnuua Npov3BOLHbIX.

14. OuddpepeHuman. OnpenenexHve, NpUNoXeHUs.
OuddepeHumpoBaHme OyHKLNUNA.

15. TeopeMbl 0 gudpdepeHUMpyeMbIX Ha UHTepBane
PYHKUUNAX.

16. PackpbiTne HeonpeaeneHHocTten. Npasuno Jlonu-
Tans. ®opmyna Tennopa. ViccnegoBaHue yHKUNN.

49

OunddepeHunansHoe
yucrieHne  PyHKUUK
CKOJTbKUX NEPEMEHHbIX

nc-
He-

17. MNoHsATME (PYHKUMM MHOMUX NepeMeHHbIX. [[eomeT-
puyeckoe UCTOMKoBaHMe (PYHKLMN ABYX NEPEMEHHbIX.
Mpegen u HenpepbiBHOCTb (PYHKLMM MHOMMX nepe-
MEHHbIX. YacTHble M NOonHble nNpupaLleHns yHKUUK
MHOMMX NepemMeHHbIX. YacTHble Npon3BoaHbIE, onpe-
JeneHuve, reomMeTpudecku cmbicn. [lponsBogHble
BbICLLMX NOPSAAKOB.

18. 3KCTpeMyM (YHKUMM HECKOSbKUX MEPEMEHHbIX.
[MponssogHasa No HanpasneHuw. pagneHT.

16

WHTerpanbHoe ucynucneHue
(OYHKUMN OOHOW nepemeH-
HoW

19. lMNMoHsiITMe nepBoobpasHon. HeonpeneneHHbii UH-
Terparn, ero CBovcTBa. Tabnuua OCHOBHLIX MHTEerpa-
noB. HenocpeacTBeHHOE UHTErpMpOBaHKE.

20. dopmyna uHTErpupoBaHus nNo Yactam. 3ameHa
nepemMeHHO B HeonpeaeneHHOM nHTerpane.

21. WHTerpupoBaHWe BbIpaXeHWU, cogepxaLimx

37




KBagpaTHbIA TPEXYNEH B 3HaMeHaTene.
22. WHTerpvpoBaHve nNpOCTENLLMX pauMOHarbHbIX
apoben. NHTerpnpoBaHue paumoHanbHbIX poben.

23. WHTerpnpoBaHune TPUrOHOMETPUYECKNX
BbIpaXXeHUM.
24. WHTerpupoBaHMe HEKOTOPbIX MppauMOHarnbHbIX
BblpaXXeHun

25.3apgauun, npmBodsLINe K NOHATUIO ONpPeaerieHHoro
uHTterpana. OnpegeneHHbIn  uWHTErpan W ero
OCHOBHbIE CBOMCTBA.

26. dopmyna HbtoToHa-NenbHuua. 3ameHa
nepemMeHHom B onpeaeneHHoMm WHTErpane.
WHTerpupoBaHue no yactam.

27. BbluncneHune nnowiagn nnockon durypbl, OAnHbI
ayrm, o6beMm Tena BpalleHusl.

28. HecobGcTBeHHble WHTEerpanbl ¢ 6ecKOHEeYHbIMU
npegenamum u OT paspbiBHbIX (PYHKLNNA.

AnemeHTbl TOKI

29. KomnnekcHble 4yucna. [enctBua Hag KOMMIEKC-
HbIMW YMCNaMu.

OuddepeHumanbHble

ypaBHeHus!

30. [OuddepeHumanbHble ypaBHEHMSI (OCHOBHbIE
noHsTus). OuddepeHumanbHoe ypaBHEHME Kak MO-
nenb peanbHoro npouecca. OuddepeHunansHble
ypaBHeHusi nepBoro nopsiaka. Teopema
CYLLEeCTBOBaHNA W €AWHCTBEHHOCTU €ero peLleHus
HavaneHble ycnoBus. O6Llee 1 4YacTHOE peLueHus.
3apaya Koww.

31.AnddepeHunancHble ypaBHEHUS nepsoro
nopsigka C pasgeneHHbiMM U pasaenstoLMMuUcs
nepemeHHbiMn.  OgHOpPOAHbIE YpaBHEHWs MEpPBOro
nopsigka. JIMHeWHble ypaBHEHMS W ypaBHEHWS
BepHynnu.

32. [OuddepeHumanbHble  ypaBHEHWA  BTOPOro
nopsigka. AunddepeHunanbHble ypaBHEHUS BTOPOro
nopsiaka, 4OonycKarLlne NOHWKeEHne nopsiaka.

33. JluHewHble AauddpepeHumansHble  ypaBHEHUS
BTOporo nopsigka. CTpykTypa o0wero peleHus
OLHOPOAHOIO0  NUHenHoro  auddepeHUnansHoro
YpaBHEHUS. OpHopoaHbie TNUHENHbIE
anddepeHumnansHble ypaBHEHUSI BTOPOro nopsigka ¢
NOCTOSIHHLIMW KO3hdbULMEHTaMN.

34. HeogHopoaHble nuHenHble auddepeHumnanbHble
YPaBHEHUSA C MOCTOSIHHLIMWU KO3dbdUUMEHTAMN U
npaBoW YacTbio creuunansHoro Buaa.

35. Meton Bapuauuu npPOU3BOMbHbIX MOCTOSHHbIX.
Cuctembl anddepeHumnanbHbIX YpaBHEHNI.

33,2

Pagbi

44. Mucnosble pagbl. Heobxogumoe  ycnosue
cxogumocTtu. lMpusHak Janambepa, npusHak Kowuwm,
WHTerpanbHbIA NPU3HaK, NPU3HAKU CPaBHEHNS.
45.3Hakouvepeaytowmneca psabl. Teopema JlenbHuua.
46. 3HakonepeMeHHble paabl. [Npu3HakK cxoaMMOCTU
3HaKoMnepeMeHHbIX psaoB. ADCOMOTHAs M ycnoBHas
CXOAMMOCTb

47 . ®yHKUMOHanbHble  psAgbl.  CTeneHHble  psfabl,
Teopema Abens. Pagnyc n uHTEepBanm CXOQMMOCTU
CTEneHHbIX PSOoB.

48. Psgbl Tennopa. lNpumeHeHne psigoB B npubnu-
YKEHHbIX BbIYUCMEHUSX.

19

10

Teopua BeposATHOCTEN U

mMaTtemMaTmnyeckas
CTUKa

cTatu-

49. KombuHatopuka. OCHOBHble MOHATUA Teopuu
BEpPOATHOCTEN, criydanHble coObiTusA. BeposaTHOCTb.
YacTtoTa cobbitun. Anrebpa cobbITui.

50.TeopeMbl CNOXEHNsI U YMHOXEHNS BEPOATHOCTEN.
YcnoBHas BEpOSTHOCTb.

51. ®opmyna nonHon BepositTHoctTn. ®opmyna bane-

70,4




ca. lNoBTopHble wucnbiTaHusA, dopmyna bepHynnu.
JlokanbHas n nHTerpansHaga Teopemsl Jlannaca.

52. [uckpeTHble criydanHble Benn4uHbl, 3aKOH pac-
npegeneHna BeposTHOCTEN CrydYahHON BENUYMHLI.
YncroBble XapakTePUCTUKN AMCKPETHBIX CIyYarHbIX
BEMWNYVH.

53. HenpepbiBHbIE CnyYanHble BESIMYUHLI. YuncnoBble
XapakTePUCTUKN HENPEPbLIBHbIX CYyYanNHbIX BEMUYMH.
54.3akoH paBHOMEPHOro pacnpegeneHnss BeposiTHO-
cten. HopmanbHoe pacnpegeneHue. HopmanbHas
KpuBas. PacnpefeneHus, cBs3aHHble C HOpMarbHbIM.
[MokasaTteneHoe pacnpegeneHne, ero 4McrnoBble Xa-
paKkTepUCTUKN. DYHKLNSA HAOEXKHOCTMW.

55. 3agaya maTemaTu4eckon ctaTUCTuku. Bbibopou-
HbI MeTon. Beibopka. dmnupunyeckas yHKUMA pac-
npegenennda. [lonuroH, ructorpamma. TodeyHble
oueHkn. [eHepanbHas u BblbopodHasi cpedHss. e-
HeparnbHas 1 BbIOOpoYHas aMcnepcus.

56. NHTepBanbHbIE OLEHKM napamMeTpoB pacnpege-
neHvs. [JoBepuTenbHble WHTEpPBanbl OLEHKU Mnapa-
METPOB HOPMarnbHOro pacnpegeneHus.

KoHcynbmayuu mekyujue 4,8
KoHcynbmauuu neped sKk3ameHoM 4
3ayem, aksameH 0,5
5.2 Paspenbl gUCUMnnUHbI U BUAbI 3aHATUN
Ne HanmeHoBaHue pasgena Jlekumu, ak. v | lMpakTnyeckue CPO, ak. v
n/n ONCUMNIINHBI 3aHATUS, aK. v
1 | JlnHenHas anrebpa 4 8 5
2 | BektopHas anrebpa 4 6 55
3 | AHanuTnyeckas reomeTpus 6 12 7
4 | OndbdbepeHumnanbHoe wmcyuc- 16 19 14
nexune
5 | OuddepeHumansHoe wncyuc- 4 6
neHve YHKUUN HECKOSbKMX 6
nepemMeHHbIX
6 | WHTerpanbHOe  ucuucreHue 12 24 21
YHKUMN OOHON NEepPEMEHHOM
7 | AnemeHTbl TOKI 2 2 3
8 | AndbdepeHunansHble  ypas- 12 16 15.2
HeHuns '
9 | Pagbl 6 6 7
10 | Teopuss BEpPOATHOCTEN U Ma- 15 15 7715
TemaTnyeckas ctaTucTuka '
KoHcynbmayuu mekyuue 4,05
KoHcynbmauyuu neped sk3aMeHOM 4
3ayem, aksameH 0,5
5.2.1 lekumn
Ne HanmeHoBaHue pasgena T . TpynoemkocTb,
eMaTuKa NEKLNOHHbIX 3aHATUN
n/n ONCUMNIINHBI yac
1 cemecTp
1 JlnHerHas anrebpa 1. OnpegennTenu BTOPOro 1 TpeTbero nopsg-
koB. OCHOBHble CBOWCTBa onpegenuTenen.
Cuctembl nuHerHbIX YypaBHeHWN. [lpaBuno
Kpamepa. 4
2. MaTtpuubl n pencTBus Hag mMaTpuuamu.
PeleHne cuctem anrebpanyecknx ypaBHeHUM
MaTpPUYHbIM CNOCOOOM.
2 BektopHas anrebpa 3. BekTopbl. JInHeHbIe onepauun Hapf BEKTO- 4
pamn. CkansipHoe nNpou3BefeHne BEKTOPOB, U




€ro CBOMCTBA W NPUIOKEHMS.
4. BekTopHOe M cMellaHHoOe nNpou3BeaeHue
BEKTOPOB, MX CBOWCTBA U NPUOKEHUS.

AHanuTnyeckas reomeTpus

5. Cuctembl koopamHat Ha nnockoctu. [ps-
Masi Ha MNIOCKOCTU. YpaBHEHUA NPAMOM Ha
NAOCKOCTUN. PaccTosiHMe TOYKM 40 NPAMOMN.

6. Kpusble BTOporo nopsigka. VX kaHoHu4e-
CKue ypaBHEHWNSA 1 CBONCTBA.

7. MNnockocTb B NpocTpaHcTee. [pamasa B npo-
CTpaHCcTBe. YpaBHeHMs MPAMOW B MNPOCTPaH-
ctBe. [lpsamMasa u NNocKoCTb B NPOCTPAHCTBE.

OudbdpepeHumnanbHoe  ucumc-
neHve

8. BeegeHue B aHanus. Metoabl maTemaTuye-
ckoro aHanusa. ®OyHkums, cnocobbl 3agaHus
dyHkuuun.  TNpepen dyHkuun. Teopembl O
npeaenax.

9. lMepBbIi U BTOPOW 3aMevaTtenbHble npege-
nbl. BeckoHeyHO Mamnble ¥ GecKoHe4HOo
OobLUMe PYHKUMN.

10. HenpepbiBHOCTL byHKUuK. Knaccudmka-
UMsi paspbiBOB. Teopembl O HenpepbiBHbIX
OYHKUNAX.

11. Monatne npounssogHon n anddepeHuna-
na, ux reomeTtpudeckuin cmbicn. [lpasBuna
anddepeHuupoBanmsa. Popmynsl auddeper-
LMPOBaHUS OCHOBHbIX 3MEeMEHTapHbIX YHK-
LA,

12. [OuddepeHumpoBaHne CrioXHbIX YHK-
uun, obpaTtHom  QyHKuun. [lponsBoaHble
BbiCclWUMX nopsiakoB.  [OudbdepeHumpoBaHme
PYHKUMI 3aaHHbIX MapameTpuyeckn 1 HesB-
Ho. OCcHOBHbIEe TeopeMbl AuddepeHLmansHo-
ro ucyMcneHus

13. HeonpegeneHHoctu. MNpasuno JlonuTans.
dopmyna Tennopa.

14. BospacTtaHue u ybbiBaHne dyHkumn. Mak-
CMYM U MUHUMYM. Hawnbonbliee u Hawn-
MeHbLlee 3HayeHuss YHKUMM Ha oTpeske.
BeinyknocTe rpaduka  dyHKUmn. Toukn nepe-
rmba.

15. AcumnTtoTbl coyHkumin ObLiee uccnegosa-
HWe noBegeHus rpaguka PyHKUMK.

16

2 cemecTp

OuddepeHumansHoe  nUcYnC-
neHve YHKUMM HECKOMNbKUX
nepemMeHHbIX

1. ®yHKUMA MHOrMX nepemenHbix. MNpenen n
HenpepbIBHOCTb PYHKUUU MHOTMMX MNepeMeH-
HbIX. YacCTHble 1 NOrHble MpupaLlleHns yHK-
UUXU MHOMMX NepemMeHHbIX. YacTHble npous-
BoAaHble. [lonHoe npupalleHne W MOMHbIN
anddepeHumnan.

2. MNMpousBogHasa crnoxHon yHKkuMn. NHBa-
puaHTHOCTb (bOpMbI NepBoro  AndgepeHum-
ana. [NpousBogHas yHKUUN 3a0aHHON HesAB-
HO. YacTHble MPOM3BOAHbIE BbICLUMX MOPSa-
KOB. OKCTpeEMYM (OYHKUMM OBYX NEPEMEHHbIX.
CkansipHoe nore. [MpousBogHasi No Ha-
npasneHuio. pagneHT

WHTerpansHoe ncumncneHue
YHKUUN OOHOW NepeMeHHON

3. NepBoobpasHasa 1 HeonpeaeneHHbI UHTe-
rpan, ux ceonctea. Tabnuua  uHTErpanos.
3ameHa nepemeHHON B HeornpeaerneHHOM UH-
Terpane. WHTerpupoBaHue no 4yacTam.

4.PasnoxeHne OpoOHO-paLMOHanbHbIX
dyHKUMN Ha npocTtenne apobu. HTerpupo-
BaHMe OpOo6HO-paUmoHanbHbIX YHKLNNA.

12




5. WHTerpmpoBaHne wnppaumoHarnbHbIX yHK-
uMn. WHTerpmpoBaHuMe TPUTOHOMETPUYECKMX
OYHKLMA.

6. OnpegenenHbii uHTerpan. [eomeTpuye-
CKMI CMbICIT U CBOMCTBaA.  Teopema o cpegn-
HEM N ee reOMeTPUYECKNIA CMbICH.

7. NHTerpan ¢ nepeMeHHbIM BEPXHUM npeae-
nom. OcHoBHas dopmyna MHTerpansHoro
ncuncneHusi. 3ameHa nepeMeHHon B onpege-
NeHHoM uHTerpane. WHTterpmpoBaHue no 4a-
CTAM B onpeaeneHHoOM UHTerparne.

8. BblunucneHne nnowagen nnockux duryp u
ONWHBL Oyrn NiocKown KPUBOWM C MOMOLLbIO
onpeneneHHoro  uHTerpana. Bbluucnexne
obbemMoB Ten BpalweHus. HecobGCTBeHHbIe
WHTErpansbl.

AnemeHTbl TOKI

9. KomnnekcHble ynucna, AencTBUSA Hag HUMMN.

OuddepeHumanbHble  ypaBs-
HeHus

10. OuddepeHumansHble ypaBHEHUS.
OcHoBHble noHATUA.  [OudpdepeHumnanbHbie
ypaBHEHUS nepBoro nopsigka.
OuddepeHumanbHble  ypaBHEHMS  MepBOro
nopsigka c pasgeneHHbIMn n
pasgenslLwmMMNca nepeMeHHbIMU.
OpHopoaHble ypaBHEHMS NepBOro Nopsiaka.
11. JIMHeWHble YypaBHEHMS U YypaBHEHUS
BepHynnu. OuddepeHunaneHble ypaBHEHUSA
BTOporo  nopsgka.  [OuddepeHunansHble
ypaBHEHUS BTOPOro nopsigka, Aonyckawlme
NMOHWXeHWEe nopsaaka.

12. JInHenHble anddepeHumanbHble
ypaBHeHus BToporo nopsigka. Onpegenurternb
BpoHckoro. CTtpykTypa oOwero pelueHus
OAHOPOAHOro NNHENHOro
anddepeHumnansHOro ypaBHeHus.

13. HeoaHopogHble NUHENHbIe
anddepeHunanbHble ypaBHEHMS.

Ctpyktypa  obwero peweHus. MeTog
BapvaLmm NPon3BOIbHbIX MOCTOSIHHbIX.

14. HeogHopoaHble JIMHElHble
onddepeHumanbHble ypaBHeHUus 2-ro
nopsiika ¢ NOCTOSIHHbIMK KO3dbdULMeHTamMn 1
npaBoy YacTbio creynansHoro Bnaa.

15. Cuctembl 0BGbIKHOBEHHLIX AMddepeHLmn-
anbHbIX YpaBHEHWU C NMOCTOSIHHbIMU KO3 K-
uneHtamn. PewleHne cucteMbl OBbIKHOBEHHbIX
andpdepeHumnansHbIX YpaBHEHNIA.

12
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16. Yncnosble psagel. Heobxoaumoe ycnosue
cxogumocTu. MNMprnsHaku cxoammocTu

17. 3HakonepemeHHble paabl. Teopema Jleinb-
Huua. ABconTHas U yCnoBHasi CXOOUMOCTb.
dyHKuMoHanbHble psaabl. CTeneHHble psiabl,
Teopema Abensi. Paguyc n nHTepBan cxoam-
MOCTW CTENEHHbIX PSOOB.

18. PasnoxeHune (pyHKUUIN B CTENEHHbIE paabl.
lMpumeHeHne pagoB B NPUOMKEHHBIX  Bbl-

YUcneHnax.

3 cemecTp

10

Teopus BeposATHOCTEN U Ma-
TemaTnyeckas ctaTucTmka

1. KombuHatopuka. OCHOBHble MOHATUSA TeOo-
pUn BEPOSITHOCTEN, chnydanHble cobbiTus. Be-
posATHOCTb. YactoTa cobbituin. Anrebpa co-
ObITUA. TeopeMbl CIOXEHUS U YMHOXEHUS
BEPOATHOCTEN. YCNoBHAA BEPOSATHOCTb.
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2. ®opmyna nonHowm BeposaATHOCTM. dopmyna
Bbaneca. lNoBTopHble ucnbITaHuda, dopmyna
BepHynnu. JlokanbHas u uHTerpanbHas Teo-
pembl Jlannaca.

3.AnckpeTHble CcrnyyYanHble BeESIMYUHBI, 3aKOH
pacrnpegeneHnss  BEpOATHOCTEN CcriyvanHom
BEMWYMHbI. YMCMOBbIE XapaKTepuCTUKU OuUc-
KPETHbIX Cry4yanHbIX BEMUYMH.

4. HenpepblBHblE cry4valiHble BENUYUHbLI. Yuc-
NOBble  XapaKTEPUCTUKA HenpepbIBHbIX Chy-
YaNHbIX BEMUNYMH.

5. 3akoH paBHOMepHOro pacnpeeneHusi Be-
posTHOCTen. HopmanbHOe pacnpegeneHue.
HopmanbHas kpuBas. PacnpegeneHus, cBs-
3aHHblEe C HOpManbHbIM. [loka3aTenbHoe pac-
npegenexHve, ero YMCrnoBble XapakTepPUCTUKM.
PYHKUMSA HAOEXKHOCTN.

6. 3agaya maremaTudeckon cTaTUCTUKKU. Bbl-
6opoyHbIN MeToa. Beibopka. MonuroH, rmcto-
rpamma.

7.CTaTucTMyeckne OLEHKM napameTpoB pac-
npeneneHnsi. TodeyHble oLeHkU. [eHepanb-
Has 1 BblbOpoyHast cpegHas. [eHepanbHas u
BbIOOpOYHasa gucnepcus.

8. ToOYHOCTb M HaAeXHOCTb OueHOK. WHTep-
BalibHbl€ OLIEHKU. DMMMPUYECKME MOMEHTHI.

5.2.2 lNpakTnyeckmne 3aHATUSA

HanmeHoBaHue pasgena
OUNCLMNNUHBI

TemaTtnka npakTUYecKnUx 3aHATUIN

TpyooeMKocCTb,
yac

1 cemecTp

JInHenHasa anrebpa

1. Onpegenutenu BTOPOro U TpeTbero nopsa-
KOB.

2. CucteMbl NUHENHbIX ypaBHeHun. [pasuno
Kpamepa.

3. Matpuubl. lencteusa Hag maTpuuamu.

4. PelleHre cMctemM MaTpUYHbIM CNOCOBOM.

BektopHasa anrebpa

5. BekTopbl. [JlencTBus Hag BEKTOpamu.

6. CkansipHoe npousBedeHMe BEKTOPOB, WX
CBOWNCTBA W MPUNOXEHMS.

7. BekTopHOe npousBeaeHne BEKTOPOB, CBOW-
cTBa M npunoxeHus. CmellaHHoe npousseae-
HVe BEKTOPOB, CBOMCTBA U MPUITOXKEHMS.

AHanuTnyeckas reomeTpus

8. MNpamas Ha NNOCKOCTU: C YrnoBbIM KO3 -
LMEHTOM, Yepes TOUKY C

3agaHHbIM HarnpaBfeHnem, 4yepes OBe TOYKM.
MapanneneHble 1 NepneHaNKynspHble NpsMbIe,
yron mexay Asymsi npsambiMn. PacctosiHne ot
TOYKM 0 NPSIMON.

9.3agauu Ha npsamyto.

10. KpuBble 2-ro nopsigka: OKPYXHOCTb CO
CMELLEHHbIM LEHTPOM, 3MMuMC.

11. KpuBble 2-ro nopsigka: runepbona n acumn-
TOTbI, Napabona.

12. MnockocTb B npocTpaHcTBe. [lpsamas B
NpOCTPaHCTBe.

13. MNpsaAmas noCcKOCTb B MPOCTPAHCTBE.

12

OuddepeHuymansHoe  uncYnc-
nexune

14. MeTtogbl mMaTemMaTuU4eckoro aHanmusa. Bbl-
yucneHue npenenos OyHKUUA.
15. 3amevartenbHble Npegensi.
16 HenpepbIBHOCTb (OYHKLMK.
17. lMpasuna andpdepeHuunpoBaHus. Oudde-
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peHUMpoBaHne (OyHKLMIA.

18. OundbdepeHumpoBaHme dyHKuun. [Mpowns-
BOAHbIE BbICLUNX MOPSAAKOB.

19. lMNMpowusBogHble MYHKLMA, 3afaHHbIX napa-
METPUYECKMN, HESBHO.

20. KoHTponbHas pabora.

21. MpaBuno JNonutana Haubonbliee U Hau-
MeHbLUee 3HayYeHus PYHKLMN Ha OTpesKe.

22. ObLliee nccnenoBaHue dyHKUUU U no-
CTpOeHue rpacuka ¢ UCNofib30BaHWEM OCHOB-
HbIX MOMNOXEHWUN 1 METOL0B MaTEMaTUKN.

2 cemecTp

OuddepeHuymansHoe

ncyuc-

neHve (PYHKUMM HECKOSbKUX

nepemMeHHbIX

1. dyHKUMN HECKONbKMX NepemeHHbix. Obnactb
onpepenenus. MNpegen.

2. YacTHble Npou3BOAHblE (YHKUMIA HECKOMb-
KMX NEPEMEHHbIX.

3. OKCTpemMyM YHKUMN [OBYX MNEPEMEHHbIX.

HpomssonHaﬂru)HanpaBneHmm.Fpanmth

WHTerpanbHoe  ucuuUcrneHue
yHKUUN OQHON NepeMeHHON

4. HenocpeacTBeHHOE MHTErpupoBaHue.

5. BHeceHne noa 3Hak guddepeHumana, UHTe-
rpyupoBaHue 3aMeHOoM NepemMeHHon

6. MHTerpnpoBaHne BblpaXkeHui copepaLumx
KBagpaTHbIN TpexyneH. VIHTerpnpoBaHue no
YyacTam.

7. WuterpupoBaHne [poBHO-pauUMOHanbHbIX
OYHKLUMA.

8. WHTterpupoBaHne ApobHO-paunoHanbHbIX
dyHKuun. WHTerpupoBaHue umppaLmoHanbHbIX
YHKUMI.

9.MHTerpupoBaHue TPUrOHOMETPUYECKMX
YHKUMIA.

10. WHTerpupoBaHue  TPUTOHOMETPUYECKNX
OYHKLMA.

11. KoHTponbHasa paborTa.

12. BbluucneHne onpeaeneHHbIX WHTerpanos.
WHTerpmpoBaHne Mo 4acTam.

13. 3ameHa nepemeHHOol B onpeaeneHHoOM WH-
Terpane.

14. BbluncneHne nnowagen. BbluucneHuve
06bemMoB Ten BpaLleHus.

15. Bbluucnenune anvHel ayrn. HecobcTBeHHbIE
WHTErpansbl.

24

AnemeHTbl TOKI

16. KomnnekcHble Yyncna, AeicTBUS Hag HAMMU.

OundcepeHumnansHbie
HeHust

ypaB-

17. OudbdepeHumanbHble ypaBHeHus 1-ro no-
psaka C pasgensiowmMMucs  nepeMeHHbIMU.
OpHopopgHble anddepeHumnanbHble  ypaBHe-
HUA 1-ro nopsiaka.

18. JlvHenHble anddepeHumanbHblie ypaBHe-
HUA 1-ro nopsigka. YpasHeHust bepHynnn.

19. OdudhdepeHumanbHble ypaBHEHUs 2-ro no-
psifka, AonyckalLwme NOoHMXKeHne nopsaaka

20. OpHopoaHble avddepeHUnanbHble ypas-
HeHus 2-ro nopsgka. Metoa Bapuaumm npowms-
BOMbHOWN NOCTOSIHHOWN.

21. PeweHne HeogHopoaHbix aunddepeHun-
anbHbIX ypaBHEHMN 2-ro nopsiaka co cneuu-
anbHOM MpaBOW YacTblo.

22. PeuweHne HeogHopogHbix AauddepeHun-
anbHbIX ypaBHEHUN 2-T0 nopsgka co cheuwu-
anbHOM NpaBoK YacTblo

23. KoHTponbHas pabora.

24. PeweHne cuctem nuHenHbIX aundpdepeH-
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UnanbHbIX ypaBHEHUIN C MOCTOSHHbIMU
muneHTamum.

KOah-

Pagbi

25. Yucnosble pagbl. ccrnepgoBaHne cxogumo-
cTn. [locTaToYHble MPU3HaKM CXOAMMOCTU YuC-
NOBbIX PAJOB.

26. 3Hakouyepepyowmecss psigbl.  Teopema
JlenbHuua. AGconTHas U ycroBHasd  cxogu-
mMocTb. CteneHHble psgbl. MHTepBan cxogumo-
cTh.

27. PasnoxeHue dyHKuun B psabl. [punoxe-
HVe PSAOB K NPUBIMKEHHBIM — BbIYUCIIEHUSIM.

3 cemecTp

11

Teopusi BeposAsTHOCTEN U Ma-
TemaTunyeckas cTaTucTuka

1. KombBuHaTopuka. BbluncrieHne BepoOSATHOCTU
COObITUI. Teopembl CITOXKEHUA U YMHOXEHWUSsI
BEPOATHOCTEN. YCNoBHAA BEPOSATHOCTb.

2. ®opmyna nonHon BeposiTHocTU. Popmyna
Bbaneca. loBTOpHbIE  UCMbITaHUA, opmyna
BepHynnu. JlokanbHaa M mHTerpanbHas Teo-
pembl Jlannaca.

3.. uckpeTHble criyyanHble BenuuuHbl, Yucno-
Bbl€ XapaKTepuUCTUKMN.

4. HenpepbiBHble CriyYyalHble BenuyuHbl. Ync-
NOBbIE XapaKTepPUCTUKMU.

5. 3akoHbl pacnpegeneHus cryyYyanHbix Benu-
ynH. PaBHOMepHoe pacnpegeneHne. Hop-
ManbHoe pacnpegeneHue. [lokasaTenbHoe
pacnpegenexve.

6. BbiGopouHbIi mMeTod. Bbibopka. [MonuroH,
rmcrorpamma.

7. ToyeuHble oueHkn. [eHepanbHasi n BbIGO-
poyHas cpefHsasa. [eHepanbHas 1 BblGOpoYHast
ancnepcus.

8. VIHTepBasnbHbI€ OLEHKN.

15

5.2.3 JlabopaTopHbIV NPaKTUKyM

He npegycmoTtpeH

5.2.4 CamoctoaTenbHas pabota obyyatowmxcs (CPO)

Ne
n/n

NINHbI

HanmeHoBaHue pasgena ancuu-

Bug CPO

TpynoemkocTb,

vac

1

JlnHenHas anrebpa

MpopaboTka MaTepmanos No Nekuunsam,
yyebHuKkam, y4yebHbIM nocobusm
MoaroToBKa K NPaKTUYECKUM 3aHATUSM
BbinonHeHune pacyetoB ana [3

1

N

BektopHasa anrebpa

MpopaboTka MaTepmanoB no Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MoproTtoBka K NPaKTUYECKUM 3aHATUSM
BbinonHeHune pac4yetoB ana [03

=
o

55

AHaHMTMHeCKaHFeOMeTpMﬂ

MpopaboTka MaTepmanoB no Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MoaroToBKa K NPaKTUYECKUM 3aHATUSIM
BbinonHeHune pac4yetoB ana [03

OuddepeHuymansHoe
HVe

ncyucne-

lMpopaboTka maTepmanoB No Nekunsam,
yyebHuKam, y4ebHbIM nocobusm
[MoaroToBKa K NPaKTUYECKMM 3aHATUAM
lMoaroToBka K ayauMTOPHOW KOHTPOMNbHOM
paboTe

14

OuddepeHumansHoe

MEHHbIX

ncuncne-
HUe (PYHKUUM HECKOSbKUX nepe-

MpopaboTka MaTepmanos Mo Nekuunsam,
yyebHuKkam, y4yebHbIM nocobusm
MoaroToBKa K NPaKTUYECKUM 3aHATUSIM
BbinonHeHune pac4yetoB ana [03

WHTerpansHoe

ncymucneHune

MpopaGoTka MaTepuanos no fekuusim,

W WINIP| W[ [W[INWINININ
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yHKUUN OQHON NepeMeHHON yyebHuKkam, y4yebHbIM nocobusim 6
MoaroToBKa K NpakTU4ECKMM 3aHATUSIM
MogroToBKa K ayguMTOPHOM KOHTPOSBHOM 7
paboTte 5
BbinonHeHune pacyetoB gns 03
7 OnemeHTbl TOKT lMpopaboTka maTepmanos Mno fNekumam, 2
y4yebHuKam, y4ebHbIM nocobusim 3
MoAroToBKa K NpakTUYECKUM 3aHATUSIM 1
8 [nddepeHumansHble ypaBHeHus | MpopaboTka maTepunanoB no NeKumnsim, 32
yyebHuKkam, y4yebHbIM nocobusm
[MoaroToBKa K NPakTUYECKMM 3aHATUAM 6 15,2
MogroToBka K ayguMTOPHOM KOHTPOSBHOM
paboTte 6
9 Pagbl lMpopaboTka maTepmanoB Mno fNekumam, 4
yyebHuKam, y4yebHbIM nocobusim 7
MoproToBka K NPaKTUYECKNM 3aHATUAM 3
10 Teopusi BEpOATHOCTEN U MaTema- 59 65
TMUEcKas CTaTUCTUKA MpopaboTka maTepranos No NeKLmsaM, '
y4yebHuKam, y4ebHbIM nocobusim
7,5
lMogroToBKa K MPakTUYECKUM 3aHATUSAM 77,15
BbinonHenue pacyetos ana 3 10
6 YuyebGHO-MeTOaMNUYECKOE M MH(hOpMaLMOHHOE obecneyeHne AUCLUNIIUHBI
6.1 OcHOBHasa nuTepartypa
1. Bboromonosa, E.[1. C6opHMK 3aga4 1 TUNOBbLIX PpacYETOB NO ObLeMY K cneunanbHbIM
Kypcam BbICLUEN MaTEMATUKN [ONEKTPOHHbIN pecypc]: ydebHoe nocobue / E. I. boro-
monosa, A. V. bapaHeHrkos, . M. TeTtpywko.- Cl6: JlaHb, 2015. — 463 c.
https://e.lanbook.com/book/61356
2. banguH, K.B. Matematunka [OnekTpoHHbIn pecypc]: yvyebuuk / K.B. Bangun, B.H.
BawnbikoB, A.B. PykocyeB. — MockBa: lOHuTu-aHa, 2017. — 543 c.
https://biblioclub.ru/index.php?page=book&id=684530
3. banguH, K.B. Teopus BepoATHOCTEM M MaTeMaTudeckasd CTaTUCTUKa [ONEKTPOHHbLIN

pecypc]: y4ebHuk / K.B. banguH, B.H. Bawneikos, A.B. Pykocyes; nog obw. pea. K.B.
bananHa. — 4-e nag., crep. — Mocksa: [awkoB n K°, 2021. — 472 c.
https://biblioclub.ru/index.php?page=book&id=684276

6.2 [lononHuTenbHasa nuteparypa

. MuHopckun, B. T1l. COopHuK 3agad no Bbicen matematumke [TekcT]: yueb. nocobue ons

ctya.sy3oB (rpud Mp.) / B. I1l. MuHopckuin. - M.: dunsmnko-matematnyeckasa nureparypa,
2006. - 336 c.

. lWunayues, B.C. Bbicuag maTtematuka [TekcTt]: yuebHuk (rpucdp MO) / B. C. Wunadves. —

M.: Beicwas wkona, 2002. — 479 c.
Bepman, . H.  C6opHuK 3agay no Kypcy matemaTndeckoro aHanmsa [Tekct]: YuebHoe
nocobue / I'. H. BepmaH. - CI16.: MNMpodeccus, 2008. - 432 c.

. 'mypmaH, B. E. Teopust BeposiTHOCTEN U MaTemMaTudeckas ctatuctuka [Tekct]: yqeb.

nocobwue / B. E. N'mypmaH. - M.: Bbicw. wk., 2007. — 479 c.

MvypmaH, B. E. PykoBoacTBO K pelueHuio 3agay no Teopum BEpoATHOCTEN U MaTtemaTtu-
yeckomn ctaTuctuke [Tekct]: yuebHoe nocobue / B. E. 'mypmaH . - M. : Bbicw. obpaso-
BaHue, 2007. — 404 c.


https://e.lanbook.com/book/61356
https://biblioclub.ru/index.php?page=book_red&id=684530
https://biblioclub.ru/index.php?page=book_red&id=684276

6. JlyHry, K.H. Bbicluaa matemaTtuka: pykOBOACTBO K pelleHuto 3aday [SNeKTPOHHbIN pe-
cypc]: yyebHoe nocobue. Y. 1/ K. H. JlyHry, E.B. MakapoB. - M.: ®uamartnut, 2013. —
216 c.

https://biblioclub.ru/index.php?page=book&id=275606
7. Makapos E.B.Bbicllas maTtemaTuka: pykOBOLACTBO K pelleHuo 3aaayv [ONeKTPOHHbIN
pecypc]: ydebHoe nocobue. Y. 2. / E.B. MakapoB. - M.: duamatnut, 2009. — 384 c.
https://biblioclub.ru/index.php?page=book&id=82250

8. Nepacumuyk, B. C. Kypc knaccuyeckon matemaTvku B npumepax M 3agadax [Onek-

TPOHHbIN pecypc]: y4ebHoe nocobue: B 3-x T. / B. C. l'epacumuyk, I. C. Bacunb4eHko,

B. . KpaBuoB. — Mocksa : ®uamatnur, 2007. — Tom 1. — 669 c.

https://biblioclub.ru/index.php?page=book&id=68130
9. Nepacumuyk, B. C. Kypc knaccumyeckon matemMaTtvki B npuMmepax n 3agadax [Onek-

TPOHHbIN pecypc]: y4ebHoe nocobue: B 3-x T. / B. C. l'epacumuyk, I. C. Bacunb4eHko,

B. . KpaBuoB. — Mocksa : ®uamatnur, 2007. — Tom 2. — 502 c.

https://biblioclub.ru/index.php?page=book&id=68131

10. Nepacumuyk, B. C. Kypc knaccmnyeckon matemaTukm B npumepax v 3agadax [Onek-

TPOHHbIN  pecypc]: npaktuyeckoe nocobme : B 3-x T. [/ B.C.[epacumuyk,

I". C. Bacunb4eHko, B. . KpaBuos. — Mocksa : ®uamatnut, 2009. — Tom 3. — 476 c.

https://biblioclub.ru/index.php?page=book&id=68132

11. Konemaes, B.A.Teopusi BEpOATHOCTEN M MaTeMaTUYeCKast CTaTUCTMKA [DNEKTPOHHbIN

pecypc]: y4ebHuk. - M.: KOHnTn-Oana,2015. — 352 c.

https://biblioclub.ru/index.php?page=book&id=436721

12. WankuH, A.C. 3agayn ¢ pelueHnaMm no BbiCLLEN MaTemMaTuke, TeEOpUn BEPOSATHOCTEMN,

MaTtemMaTM4yeckon CTaTUCTUKE, MaTeMaTU4ecKoMy MporpaMMUPOBaHUID [SNEKTPOHHbIV

pecypc]: y4ebHoe nocobue. - M.: UspgaTtenbcko-ToproBas kopnopaums «fawkos n K°»,

2021. - 432 c.

https://biblioclub.ru/index.php?page=book&id=684406

6.3 NepeyeHb yyebHO-MeTOANYECKOrO obecneyeHUs AnNs CaMOCTOATENbLHOWN pa-
60Tbl 06y4arowmxcs

1. N'epacumuyk, B. C. Kypc knaccuyeckon matemaTmkm B npuMepax 1 3agadax [OneKkTpOHHbIN

pecypc): ydebHoe nocobue: B 3-x T. / B. C. Nepacumuyk, I'. C. BacunbyeHko, B. U. Kpasuos.

— Mocksa : dusmatnurt, 2007. — Tom 1. — 669 c.
https://biblioclub.ru/index.php?page=book&id=68130

2. lepacumuyk, B. C. Kypc knaccuyeckon mateMaTuki B npyMmepax 1 3agadvax [SneKTpoHHbIN

pecypc): ydebHoe nocobue: B 3-x T. / B. C. Nepacumuyk, I'. C. BacunbyeHko, B. U. KpaBuos.

— Mocksa : dusmatnurt, 2007. — Tom 2. — 502 c.
https://biblioclub.ru/index.php?page=book&id=68131

3. Nepacumuyk, B. C. Kypc knaccuyeckon mateMaTuki B npyMmepax 1 3agadvax [SneKTpoHHbIN

pecypc]: npaktudeckoe nocobue : B 3-x T. / B. C. N'epacumuyk, I'. C. BacunbyeHko,

B. . KpaBuoB. — Mocksa : duamatnur, 2009. — Tom 3. — 476 c.

https://biblioclub.ru/index.php?page=book&id=68132

4. Hayana matemaTtunyeckoro aHanmsa. AuddepeHumansHoe mncumcneHme [TekcT]: npaktu-

Kym: ydebHoe nocobue / 1. C. Cawnko [u gp.] ; BITYWUT, Kacdbeapa Bbiclienn matemaTkm n UH-

PopMauMOHHbIX TEXHOMOMMI. - BopoHex, 2021. - 91 c. + OnekTpoH. pecypc. -

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2445



https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=82250
https://biblioclub.ru/index.php?page=book_red&id=68130
https://biblioclub.ru/index.php?page=book_red&id=68131
https://biblioclub.ru/index.php?page=book_red&id=68132
https://biblioclub.ru/index.php?page=book&id=436721
https://biblioclub.ru/index.php?page=book_red&id=684406
https://biblioclub.ru/index.php?page=book_red&id=68130
https://biblioclub.ru/index.php?page=book_red&id=68131
https://biblioclub.ru/index.php?page=book_red&id=68132
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2445

6.4 MNMepe4vyeHb pecypcoB MHGPOPMALNOHHO-TENIEKOMMYHUKaLUMOHHOMN ceTU «WUH-

TepHeT», HeobXxoauMbIX AN OCBOEHUS AUCLUNIINHDI

HaumeHoBaHue pecypca cetn «MHTepHeT»

OIEKTPOHHbIN agpec pecypca

«Pocculickoe obpasosaHue» - ghedeparibHbil nopmari

https://www.edu.ru/

HayuyHas anekmpoHHas 6ubnuomeka

https://elibrary.ru/defaultx.asp?

HauuoHanbHasi  uccriedosameribckasi
cemsb Poccuu

KOMIbromepHas

https://niks.su/

UHpopmayuoHHass cucmema «EJuHoe okHO docmyna K
obpazosameribHbIM pecypcam»

http://window.edu.ru/

AnekmpoHHas bubnuomeka BI'YUT

http://biblos.vsuet.ru/megapro/web

Calim MuHucmepcmea HayKu U ebicuie20 obpasosaHusi PO

https://minobrnauki.gov.ru/

lMopman omkpbimozo on-line o6pa3zosaHusi

https://npoed.ru/

AOnekmpoHHas uHgopMmayUoHHO-obpaszoeamernbHas cpeda

https://education.vsuet.ru/

@re0Y BO «Brynt

6.5 MepevyeHb MHGMOPMALMOHHBLIX TEXHOJNIOMMIA, UCMOJIb3yeMbIX NPU OCYLLEeCTB-
neHnun obpasoBaTenbLHOro npouecca No AUCUUNNKHe, BKNOYasa nepevyeHb Nporpamm-
Horo o6ecnevyeHusi, COBpeMeHHbIX NpodeccruoHanbHbIX 6a3 AaHHbIX U UHdopMaLm-
OHHbIX CNPaBOYHbIX CUCTEM

Mcnonb3yemble BUObl MHPOPMALMOHHBIX TEXHOSTOMMIA:

- «3NEeKTPOHHasA»: NepCoHarbHbIN KOMMbIOTEP U MHAOPMALVOHHO-NOUCKOBLIE (Cnpa-
BOYHO-MPaBOBbIE) CUCTEMBI;

- «KOMMbIOTEPHAasA» TEXHOJSIOMUSA: NepCOHasbHbIA KOMNbIOTEP C NPOrpaMMHbIMWU NPO-
Ayktamm pasHoro HasHadveHus (OC Windows; MSOffice);

- «ceTeBasi»: fnokanbHas ceTb yHMBepcuTeTa 1 rmobanbHas ceTb Internet.

[Mpy n3yvyeHnn ANCUMNIIMHBLI UCMOoNb3yeTcs nporpaMMHoe obecrneveHue, CoOBpeMEH-
Hble npod)eccnoHanbHble 6a3bl AaHHbIX U MHPOPMALNOHHbIE CnpaBoYHble cuctembl: ANOC
yHMBEpcUTETa, B TOM Yncne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro oby-
yeHnss 3KL», aBTomMaTnanpoBaHHasa MHoOpMaLMoHHaa 6a3a «HTepHeT-TpeHaxepbl», «WH-
TEepHEeT-3K3aMeH».

Mpun ocBoeHUM AUCUUNSIUHBLI UCMONbL3YeTCA NULEH3UOHHOE U OTKpbITOE Mnpo-
rpammHoe obecneyeHue — H-p, OC Windows, OC ALT Linux.

Mporpammbl JNnueH3nmn, peKBU3UTLI NOATBEPXAAOLEro JOKyMeHTa

Microsoft Open License Microsoft WindowsXP
Academic OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Windows XP

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Aca-
demic OPEN 1 License No Level#61280574 o1 06.12.2012 r.
http://eopen.microsoft.com

Microsoft Windows 8.1 (64 - bit)

Microsoft Office 2007 Russian Academic OPEN No Level
#44822753 o1 17.11.2008
http://eopen.microsoft.com

Microsoft Office 2007

Microsoft Office 2010 Russian Academic OPEN 1 License
No Level #47881748 ot 24.12.2010 .
http://eopen.microsoft.com

Microsoft Office 2010

(6ecnnatHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf- read-
er/volumedistribution.htm

AdobeReaderXI



https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

7 MaTtepuanbHO-TeXHMYeCKoe obecnevyeHme AUCLUUNIINHDI

Heobxoaumbin ana peanusauumn obpasoBaTenibHOW MporpaMmmbl NepevyeHb mMaTepu-
anbHO-TEXHMYECKOro obecneyeHuns BKIOYaEeT:

- NEeKUNOHHble ayguTopum (0bGopyaoBaHHblE BMAEOMPOEKLMOHHbIM 0B0OpyaoBaHMEM
ANs Npe3eHTauumn; cpeacrsamMmm 3ByKOBOCNPOM3BEAEHNS; 3KpAHOM; UMetoLmne Bbixo B WH-
TEepHeT);

- MOMeLLEeHns Ans NpoBeaeHUs CEMUHAPCKMX, nabopaTopHbIX U NPaKTUYECKMUX 3aHATUI
(obopynoBaHHble yyebHon mebenbto);

- BubnnoTeky (MmetoLLyto paboyne mecTta ons CTYAEHTOB, OCHALLEHHbIE KOMMNbIOTEPaAMM
C AoCTynom k 6asam AaHHbIX n HTepHeT);

- KOMMbIOTEPHbIE KIacchl.

Ob6ecneyeHHOCTb npouecca obydeHUss TEXHUYECKMMM CPeAcTBaMm MOSHOCTbK COOT-
BeTcTBYeT TpeboBaHnam OIrOC no HanpaBneHuo NoaroToBku. MaTepuanbHO-TEXHUYeCKas
6asa npvBefeHa B NMLEH3NOHHbIX dOpMax M pacnosioXXeHa BO BHYTPEHHEN CETU Mo agpecy
http://education.vsuet.ru

Ayantopumn ang NnpoBeaeHUs NEKUMOHHbIX 3aHATUI, TEKYLLIETO KOHTPOSIS U MPOMEXY-
TOYHOW aTTecTauuu:

YyebHaa ayamtopus Ne Microsoft Windows 8.1,
401 pgna npoBegeHus
NEKLUUOHHbIX  3aHATUMN,
TEKyLlero KOHTpons wu
NPOMEXyTO4YHON  aTTe-

cTauuu

Komnnekt wmebenu pans y4deBGHoro
npouecca — 80 wT.

MNepeHocHom npoekTop Acer.
Ayauno-BusyanbHas cuctemMa nekum-
OHHbIX ayauMTopuin (MynbTUMEOUAHLIN
npoektop EpsonEB-X18, HacTeHHbIN
3KpaH ScreenMedia)

Microsoft Office 2007 Standart,

Microsoft Office 2007 Russian Aca-

demic OPEN No Level #44822753

o1 17.11.2008
http://eopen.microsoft.com

YyebHast aygutopusa. Ne | Komnnekt mebenn pgnsa  ydebHoro | AnbT ObpasoBaHue 8.2 + LibreOffice

332 pana npoBefeHus | npouecca — 30 wT., 5.2, JlnueHsma Ne AAA.0217.00 c
NEKUMOHHbIX  3aHATUMI, | Paboume ctaHumm 12 wt (IntelCorei3- | 21.12.2017 r. no «beccpoyHo»
Tekywiero KoHTpons wu | 540)

NPOMEXYTOYHOW  aTTe-

cTaumm

Ayantopus ans camocTosiTenbHOM paboTbl 0Oy4YatoLMXCs, KYpPCOBOro 1 AUMMOMHOIO
NPOEKTUPOBAHUS

YyebHass aygutopusi Ne 337
ANs caMocTosATENbHOW paboThbl
oby4yarwmxcsi, KypcoBOro u
OWNIOMHOMO  MPOEKTUPOBAHMS

Komnnekt mebenn gnsi y4eb-
Horo npouecca — 12 wr.,
Paboune crtaHuumn 11
(Intel Core 2 DuoE7300)

wT

Microsoft Windows 7 Microsoft Open
License Microsoft Windows Profes-
sional 7 Russian Upgrade Academic
OPEN 1 License No Level#47881748
oT 24.12.2010r.
http://eopen.microsoft.com,

Microsoft Visual Studio 2010 Cy6nu-
LeH3noHHbI goroBop Ne 42082/VRN3
Ot 21 aBrycta 2013 r. Ha npaBoO UC-
nonb3oBaHue nporpaMmeil
DreamSparkElectronicSoftwareDeliver;

Microsoft Office 2007 Standard Mi-
crosoft Open License Microsoft Office
2007 Russian Academic OPEN No
Level #44822753 ot 17.11.2008
http://eopen.microsoft.com



http://education.vsuet.ru/
http://eopen.microsoft.com/

[lononHUTEeNbLHO camMocToATeNbHas pa60Ta o6yqarou.|,v|xc;| MOXEeT OCYyLUeCTBIATbCA
npn NCNofib30BaHNN:

YntanbHble 3anbl KomnbtoTepbl co cBOGOAHBIM JOCTY- Microsoft Office Professional Plus 2010
onbnnoTekun. nom B ceTb VIHTepHET n AnekTpoHHbl- | Microsoft Open License Microsoft Office Pro-
MW BMBNMOTEYHBIMU N MHGOPMAL - fessional Plus 2010
OHHO CMPaBOYHLIMU CUCTEMAMM. Russian Academic OPEN 1 License No Level

#48516271 0117.05.2011 .
http://eooen.microsoft.com

Microsoft Office 2007 Standart,

Microsoft Open License

Microsoft Office 2007 Russian Academic
OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Windows XP,

Microsoft Open License Academic OPEN No
Level #44822753 ot 17.11.2008
http://eopen.microsoft.com.

Adobe Reader Xl, (6ecnnatHoe [10)
httos://acrobat.adobe.com/ru/ru/acrobat/odfre
ader/volume-distribution.html

MomelleHre ana xpaHeHUs n NPodUNaKTU4EeCKoro
obcnyxuBaHua y4yebHoro obopyaoBaHus

Ayoutopua Ne 448 pna xpa- | Komnnekt mebenu  gns | Microsoft Windows 10 Microsoft Open License
HEeHMst 1 npodunakTuieckoro | y4ebHoro npowecca — 6 L.

obcnyxmBaHus yyebHoro | Paboune ctaHuuu: Intel | Microsoft Windows Professional 10 Russian
obopyaoBaHus Core i7- 8700 - 1 wr; Intel | Upgrade Academic OPEN 1 License No Lev-
Corei3-540 - 4 wr. el#47881748 oT 24.12.2010r.

http://eopen.microsoft.comMicrosoftVisualStudio
2010 Cy6nnUEeH3MOHHBI OoroBop Ne
42082/VRN3 Ot 21 asrycta 2013 r. Ha npaBo
ucnonb3oBaHue nporpammbl DreamSparkElec-
tronicSoftwareDeliver;

Microsoft Office 2007 Standar Microsoft Open
License Microsoft Office 2007 Russian Academ-
ic OPEN No Level #44822753 ot
17.11.2008http://eopen.microsoft.com

8 OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauum obyvarowmxcs no
ancumnnnHe

OueHou4Hble MaTepuanbl (OM) Ansg AMcUMNVHLl BKNOYaloT B cebs:

- NnepevyeHb KOMMETEHUUIN C yKa3aHeM MHAMKATOPOB AOCTUXKEHUA KOMNeTeHUUn, aTa-
noB X hopMMPOBaHKS B NpoLEecce 0CBOEHMS obpasoBaTenbHOW NPOrpaMmme;

- OnuMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHNs UMK MHblE MaTepuanbl, He06XoaMMble ANA OLEHKM
3HaHUW, YMEHWUWN, HABbLIKOB;

- MeTogu4ecKkne matepuansl, onpeaensiowme npouenypbl OLEHUBAHUA 3HaHUN, YMe-
HUIN, HaBbLIKOB W (MNK) ONbITa 4EeATENbHOCTN.

OM BxoaaT B coctaB paboyern nporpaMmbl ANCLUMNNMHBLI (MO4YNA) B BUAE NpuUnoxe-
HUS.

OueHouyHble MaTepuanbl opmupytotca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



http://eooen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

NMPUNOXEHME 1
K paboyen nporpamme

1. OpraH1M3auMoHHO-MeToAUYEeCKMe AaHHble AUCLUNNUHbI ONsl OYHO-3a04YHOM UNHK
3a04HOM popm oByUYeHunA

1.1 O6bemMbl pa3nuyHbix Popm y4yebHOM paboTbl U BUAbI KOHTPONSA B COOTBET-
CTBUM C Y4E€OHbIM NSIAHOM

Buabl yue6Hou paboTbl | Becero ak. | PacnpegeneHue TpyaoeMKOCTH Mo
4. cemMmecTpam, akK. 9.

1 2 3
O6was TpyOooeMKoCTb [Auc- 432 144 180 108
LMNAVHBI
KoHTakTHas pabota B T.u. 58,2 22,2 20,2 15,8
ayauTOpHbIE 3aHATUS:
Jekumn 22 8 8 6
8 mom 4yucrie 8 ¢opme - - - -
rnpakmu4eckol no02omosku
MpaKkTuyeckne 3aHATUS 26 10 8 8
8 mom 4yucrie 8 ¢opme 26 10 8 8
rnpakmu4eckol no02omosKu
KoHcynbTauum Tekylime 3,3 1,2 1,2 0,9
KoHcynbTaumum nepep  3k3a- 4 2 2 -
MEHOM
PeLeH3MpoBaHNe KOHTPOIb- 2,4 0,8 0,8 0,8
HbIX paboT
Budbl ammecmayuu (3a- 0,5 0,2 0,2 0,1
4yem, 3K3aMeH)
CamocTosiTenbHasa pabora: 356,3 115 153 88,3
MpopaGoTka maTepuarnos no 313,3 100 139 74,3
nekumsim, yyebHukam, y4eob-
HbIM nocobusim
[MogroToBKa K MpakTUyYecKum 13 5 4 4
3aHATUAM
BbinomnHeHMe  KOHTPOSbHOWN 30 10 10 10
paboThl
MoprotoBka K 3K3aMeHy 17,5 6,8 6,8 3,9
(KOHTponb) (Ok3ameH) (Ok3ameH) (3aver)




OLIEHOYHBbIE MATEPUAIbI
and NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

«MaTtemaTuka»



1 NMepeyeHb KOMNETEHLUI C YKa3zaHMeM 3TanoB ux oopMupoBaHuA

Ne Kopn HanmeHoBaHue Koa n HaumeHoBaHMe MHAUKaTOpa [OCTUKEHUS
n/n KoMne- KoMneTeHUuUun KoMneTeHUuUun
TeHUun
1 OrnkK-1 CnocobeH npumeHsTb | NO-1onk.: MpyMeHseT ecTeCcTBEHHOHAy4YHblE 3HAaHMSA U METOAbI

€CTeCTBEHHOHAYYHbIE U
obLlenHxeHepHble 3Ha-
HWUsi, MeToAbl MaTema-
TMYECKOrO aHanmMsa wu
MOOEenupoBaHMs B Mpo-
deccrmoHanbHOM  ges-
TeNbHOCTU

MaTemMaTu4ecKoro aHanmsa B Npo¢eccuoHansHom geaterib-
HOCTU

Koa n HammeHoBaHWe nHAUKaTopa
AOCTUNXEeHNA KoMneTeHUnun

Pe3ynbTathl 06y4yeHuUs (nokasaTenu oLueHUBaHUs)

WO-1onk-1 NpuMeHaeT ecTeCTBEHHOHAYYHbIE 3HA-
HWUS U MEeToAbl MaTemMaTU4ecKoro aHanmsa B npo-
beccrnoHarnbHON AeATenbHOCTU

3HaeT MeToAbl IMHEAHON N BEKTOPHOM anrebpbl, aHanMTU4ecKkom
reomeTpum, meToabl AuddepeHumManbHOro u MHTErpanbHOro Uc-
yncreHunsi, MeToapbl peleHus anddepeHumnanbHbiX ypaBHEHUN
nepBoro 1 BTOPOro Nopsiaka, psabl U X CXOOUMOCTb, pPasfnoXeHne
anemMeHTapHbIX PYHKUMIA B psifi, OCHOBHbIE MOHATUS TEOPUN Be-
pPOATHOCTEN N MaTeMaTU4eCKOW CTaTUCTUKM, OCHOBHbIE NOMNoXe-
HWSi U METOAbl ECTECTBEHHbIX HAYK U MaTtemMaTukm

YMeeT ncnonb3oBaTh annapar NHenHon anrebpbl M aHanuTude-
CKOVi reoMeTpun, MPUMEHATbL MeToAbl MaTeMaTUYECKOro aHanmaa
K peLleHuio NpuknagHbIX 3aaay B NnpodeccuoHanbHom aeaTenb-
HOCTU, UccrneaoBath PYHKLUMKM, pelaTb aAnddepeHumansHbie
ypaBHeHus, uccrieqoBath psabl Ha CXOAUMOCTb, UCMONb30BaTh
meTodbl UCCnenoBaHUs (YHKLMN HECKOSBKUX NepeMeHHbIX npu
MOAENUPOBaHNN TEXHUYECKMX 0O LEKTOB M TEXHOMOMNMYECKUX Npo-
LieccoB, oLeH1BaTb NapameTpbl pacnpegeneHui

BrnapeeT HaBblkamu pelueHns 3agad NMHeNnHom anrebpbl 1 aHa-
NINTUYECKON reoMeTpum, annapaTtom avddepeHLmanbHOro U UH-
TErpanbHOro NCYUCNEHNs, HaBblkaMu peLleHnst AnddepeHum-
anbHbIX ypaBHEHWI NEPBOrO U BTOPOrO NopsiaKa, HaBblkamu npu-
MeHeHUsi annapaTa PyHKUWIA HECKOTbKUX NEPEMEHHbIX NpU pe-
LIeHWN 3aaa4 MOAENMPOBaHUS TEXHUYECKMX O6BEKTOB U TEXHOIMO-
MMYECKUX NPOLECCOB, MeToaamu TeOpUM BEPOSITHOCTEN U MaTe-
MaTU4eCKON CTaTUCTMKM

2 MacnopT oueHO4YHbIX MaTepuasrnoB No AUCLUNIIUHE

Ne Pasgenbi MHOeKC KOH- OueHouHble cpeacTBa TexHonorus/npouenypa oueHvBa-
n/n AncuUnHLbI Tponupye- HanmeHoBaHue NeNe 3apgaHui HUA (cnNocob KOHTPOnNS)
MOW KoMre-
TeHUUn (unu
ee yactn)
1 OlnkK-1 Bonpocs! K ak3ameHy 71-73 cobecefoBaHue
JInHeliHasn anre6- Tecmosble 3a0aHus 1-5 6naHo4YHOE TECTMPOBAHMWE
pa HomawrHee 3adaHue 64 npoBepka npenogasaTenem
Kelic-3adaHue 54 npoBepKa npenogasaTenem
2 OnkK-1 Bonpocsl k 9k3ameHy 74-78 cobecefoBaHve
BekTopHas anre6- Tecmosble 3a0aHus 6-10 6naHo4YHOE TECTMPOBAHMWE
pa HomawrHee 3adaHue 65 npoBepka npenogasaTenem
Kelic-3adaHue 55 npoBepkKa npenogaBaTenem
3 OMNnkK-1 Bonpocsl k 9k3ameHy 79-86 cobecefoBaHve
AHanuTtnyeckas Tecmosble 3a0aHus 11-15 BGraHOYHOE TECTMPOBaHNE
reomeTpus HomawrHee 3adaHue 66 npoBepka npenogasaTenem
Kelic-3adaHue 56 npoBepka npenogasaTenem
4 OlnkK-1 Bonpocsl K ak3ameHy 87-113 cobecefoBaHue
Rndpdpeperum- Tecmosble 3a0aHus 16-21 6rnaHo4HOe TeCTMpOBaHME
anbHoe ucyucre-
e KoHmpornbHas paboma 51 npoBepka npenogasaTenem
Kelic-3adaHue 57 npoBepka npenogasaTenem




5 | AudbdbepeHuu- OnNkK-1 Bonpocsl k 9k3ameHy 114-123 cobecefoBaHve
anbHoe ucuucne- Tecmosble 3a0aHus 22-26 BGraHOYHOE TECTMPOBaHNE
H1e PYHKUMM He- HomawHee 3adaHue 67 npoBepKa npenogasaTenem
CKOINbKMX nepe- Kelic-3adaHue 58 npoBepka npenofasaTenem
MEHHbIX
6 OnkK-1 Bonpocebl Kk 3k3ameHy 124-143 cobecefoBaHue
Tecmosbie 3adaHus 27-32 6naHo4YHOE TECTMPOBAHMWE
WHTerpanbHoe
KoHmpornbHasi paboma 52 npoBepka npenogasartenem
ncuncnexHve
DYHKLMM OZHOI HomawHee 3adaHue 68 npoBepka npenogasartenem
nepe-mMeHHoM Kelic-3adaHue 59 npoBepka npenogasartenem
7 SnemenTb TOKM OnkK-1 Bonpocsl k 9k3ameHy 144, 145 cobecefoBaHve
Tecmosble 3a0aHus 33,34 6raHo4HOe TeCTMpOBaHME
8 OlnkK-1 Bonpocsl K ak3ameHy 146-163 cobecegoBaHue
Andbdpeperuy- Tecmosbie 3adaHus 35-41 6naHo4YHOE TECTMPOBAHMWE
arnbHble ypaBHe-
st KoHmpornbHasi paboma 53 npoBepka npenogasartenem
Kelic-3adaHue 60 npoBepKa npenogasaTenem
9 OMNnkK-1 Bonpocsl k 9k3ameHy 164-169 cobecefoBaHve
Pagb Tecmosble 3a0aHus 42-45 6naHo4yHOe TecTnpoBaHue
Kelic-3adaHue 61 npoBepka npenogasaTenem
10 OlnkK-1 Bonpocsi k 3a4emy 170-198 cobecegoBaHue
Teopus BepoaT- Tecmosble 3a0aHusi 45-50 6naHo4YHOE TECTMPOBAHMWE
HOCTen U MaTema- HomawHee 3adaHue 69, 70 nposepKa npenogasarenem
TUyeckas ctaTu-
CTuKa Kelic-3adaHue 62, 63 nposepKa npenogasarenem

3 OueHOYHble MaTepuanbl ANA NPOMeXYTOUYHOM aTTecTauuu.

TunoBble KOHTPOJbHbIE 3a4aHUA UMK NHble MaTepuansbl,
HeobxoauMble AN OLEeHKU 3HaHUW, YMEeHUN, HaBbIKOB U (MUNun) onbiTa
AEeATeNbHOCTU, XapaKTepuU3yroLWmux 3Tanbl (popMmpoBaHUus
KOMMNEeTEeHUUN B npouecce 0CBOeHUs1 obpasoBaTeribHOW NporpamMmbl

AtTecTtaumna obydarowieroca no AMCUUNIMHE NPOBOAUTCA B (POPME BbINOSHEHUS A0-
MaLUHEero 3afaHusi U peLleHnsa KOHTPOSbHbIX 3a4ay U npegycMaTpmBaeT BO3MOXHOCTb nocneny-
towero cobecenoBaHua (3a4eTa, ak3ameHa).

Kaxxgbin 6unet BkntovaeT B cebs 1- 4 KOHTPOSbHbBIX BONPOCOB (3aday), N3 HUX:

- 1-3 KOHTPONbHbLIX BONPOCOB Ha MPOBEPKY 3HAHWUN;

- 1-2 3a0ay4u Ha NPOBEPKY YMEHUN N HABbLIKOB.

3.1 Tecmbl (mecmoesnie 3adaHusi)
3.1.1. Wugpp u HaumeHosaHue komnemeHyuu OlK-1 cnocobeH NpUMeHATb eCTECTBEHHOHA-
YYHble N OBLLENHXEHEPHbIE 3HAHUA, MeTOAbl MaTeMaTMYEeCKOro aHanmsa u MogenmpoBaHns B
npodeccnoHanbHOW AeATenNbHOCTH

Ne 3a- TecToBoe 3agaHue ¢ BapunaHTamMu OTBETOB U NpaBUiibHbIMU OTBETaMU
AaHus
1 1 -

3 0
Onpepenutenb ManI/ILl,bIA ) 0 paBeH...

-1 1
1) 44 2) -10 3)0 4) 52.




-1 -2 7

[aHa maTtpuua aclo a4 3l HanTtu anrebpanyeckoe gononHeHne ans ee ane-
-1 1 -4
MEHTa aA,, .
OmBer 3
11 -12
MpounsseneHne matpuy A = m B= €CTb MaTpuua:
02 10
1)AB:(1 0} 2)AB=(3 Oj QAB:[O Zj 4)AB:(_1 1}
2 3 14 2 0 31
X+2y=2,
[Mpwu pelieHnn cuctemsl no npasuny Kpamepa:
3X—4y =17

1 2 2 7 1 2
1) A= . A = A, = ,

3 -4 3 -4 2 7

1 2 2 2 1 2
QA= A= A, = ,

3 4 7 -4 3 7

1 2 2 2 1 2
3 A= , A= , Ay = :

3 4 7 4 3 7

1 2 2 2 1 2
4) A= A= A, = .

3 4 3 4 3 7

JaHa nuHenHas cuctema

a11X1+a12X2 +"'+a1n n :bl
Ay X AKX, +...+ 8, X, =D,

a X +a X +..+a X =b

nn°'n

N3BecTHO, 4YTO onpepenuTenb CUCTEMbI HE paBeH Hynto. Toraa

1) cuctema umeeT GeCUMCIIEHHOE MHOXECTBO PeELUEHUIA

2) cuctema He UMeeT peLUeHui

3) cucTeMa MeeT eAIMHCTBEHHOE peLleHne

4) 0 HanNM4MK peLLeHNin HUYEro cka3aTb Henb3s (CUCTEMa MOXET Kak MMETb Tak U

He NMeTb peLleHns)

Oanbl Toukm A(1; 2; 3) n B (0; 2; -3). KoopauHaTbl BekTOpa ﬁ paBHbI:
1) AB={10,6) 2) AB=1{1,0,0}
3 AB={-10,-6) 4) AB=1{1 4,0}

CkansipHoe npoussefeHne BeKTopos 4a - b, ecrm d= (3,5,8), b= (-1,2,0), pasHo:

OtmBer 7




BexTopbl a{4;2;3} v b{2;2;-4}-
1) KOMNNaHapHbl  2) KONnNuHeapHbl  3) OPTOroHanbHbI 4) paBHbI

CwmeluaHHoe npousseaeHune sektopos a = (1,—2; 0), 6 = (1; 0: 2), € =(-2;4;0)
paBHO:
OtBer __ O

10

Kakoe 13 gaHHbIX yCrnoBui ABASIETCA YCNOBUEM KOMMIAHAPHOCTK 3-X BEKTOPOB:
1) ux cmellaHHoe npousBegeHne paBHo 0
2) WX cCMellaHHoe npou3seaeHne paBHo 1
3) WX cMmellaHHoe npousBeaeHne paBHo -1
4) wnx cMelwaHHoe npoussegeHne He pasHo 0

11

PacctosHue ot Toukn A(4;3) ao npsmon 3x + 4y —10=0 paBHo:
OtmBer _ 2,8

12

Paguyc okpyxHoCcTM x> + y° - 8x + 6y = 0 paBeH:
OtBet 5

13

YpaBHeHne 9x’ -16 y* = 144 ecTb ypaBHEHME:
1) OKpyXHOCTU 2) annunca 3) mnepbonbl  4) napabonbl

14

Uepes Touky (2; 2; —2) napannensHo nrockoctn X —2Y —3Z = 0 npoxoauT nnoc-
KOCTb:

1) 2X+3y—z=4 2) X+2y+3z2=29

3) X—2y—-32=5 4 X—-2y—-3z=4

15

YpaBHeHue npsamon, npoxoasiien Yyepes Touky N(-2;1;-1) napannensHo npsmMon
Y _Z+1 ymeet Bua:

-2 3

x+2 _y+1 z-1 g)x+2:y—1:z+1
1 —2 3 1 —2 3
Xx-3 y+5 z-1 4)x+2_y+1_z—1
2 4 3 4 5 3

X—2
1

1)

3)

16

. x*-6x+8 _
MNpenen |jm————— paseH:

x>0 X2 +5X + 4
OTBeT 1

17

BuiGepeTe npaBunbHOE 3Ha4YeHWe Ans NepBoro «3amevarensHoro» npeaena
| sinx

x=>0 X

11 2)0 3) -2 4) o

18

YKkaxute npaBurbHbIM BapuaHT: «lpegen oTHoWeHUs npupalleHms OyHKUUN K Npu-
paLLeH1IO apryMeHTa, Korga npypalleHne aprymeHTa CTpeMUTCS K Hym, HasblBaeTcs




1) acumnToTOMN

2) HeonpeaeneHHbIM UHTerpanom

3) Npomn3BOAHON OT AaHHOW DYHKLNN
4) KpaTHbIM UHTErpanom

19 [MpoHymMepynTe NPon3BOAHbIE B COOTBETCTBUM C NOPSAKOM CrefoBaHUA OYHKLUN:
1. (arccosx)". o> (arcsinx)". 3. (arctgx)". 4. (arcctgx)'.
y' = 1 , 1 Y= 1 ) 1
1) V1-x? 2) TR 3) 1-x? 4)y T 14
Oteser 1-3 2-1 3-2 4-4
20 / 2
[MponsBogHasa yHKuuK y=v4-X paBHa:
’ X X
, y =- B , .
1) Yy =X++v4-x° 2) 4—x? 3) y 2.4 — x2 4)y =arcsin 2x
21 _ x
[MpoussoaHas oT PyHKUUK y= In(1+e ) paBHa:
’ 1 ! ex ’ 1 ! 1
y = X y = X y' =1- ” y =X X
1) l+e 2) l+e 3) 1+e 4) l+e
22 o0z
YacTHas npoussoaHas by yHKUMM Z= X' y— )/  paBHa
X
1) 2xy 2) X’y — 2y 3) 2x 4) -2y
23 | YacTHas nponssoaHas dyHKUMM z = 5x%y — y* + 7 no nepemenHoi (y) npu x =1y =0
paBHa:
OteeT _5
24 [paaneHT yHKUMM Z = X* +5y° +6 B Touke M(1;-2) paBeH:
1) gradz={2,-20} 2) gradz={2,-2} 3) gradz={1,-20} 4) grad z={1,0}
25 24 yz
YacTtHas nponssoaHas W dYHKUMN Z =-—— paBHa:
X
2 2 2 1
n-= 2= 3 4=
X X X X
26 02
MpounssoaHas 5 Ansa pyHkumm z = y-Inx + xzy +8 paBHa:
X
) Yix 2 Ltiox atiay Y
X X X X
27 dx
HeonpegeneHHbiit uHTerpan ° 9X+3 paeeH
> +C 1
1) 5x+3 g)5In|5x+3|+C




5x+3

5arctg +C
3) 5In|5x+3| +C 2)
28 - Isin(3— 2X) dx
HeonpegeneHHbIn nHterpan paBeH
3) —1/2 cos(3-2x)+C 4) —2cos(3-2x)+C
29 In 2
OnpeaeneHHbIn nHTerpan je‘xa’x paBeH
0
OtmBer _ 0,5
30 nl2
OnpeneneHHbI NHTerpan jcos(X/Z)a’X paBeH
0
1) 1 2 2 3) 2 43
31 Mnowanb obnactun, orpaHUY4EeHHON NMNHUSAMN )/ = \/7( Y= X paBHa
1) 1/2 2) 1/6 3) 1/3 4) 1/2
32 O6bem Tena, nonyyeHHbIM Npu BpaweHnn Bokpyr ocu OX durypbl, orpaHUyYeHHOM
NVHUAMN y= NE% Y= X paBeH
1) n/12 2) n/8 3) nl7 4) /6
33 Ana komnnekcHblx uucen z, =1+2i, z,=-1-2i, z,=1-2i, z,=-1+2i,
CONPSPKEHHbIMU SABMASOTCA:
1) nepBoe un TpeTbe 2) nepBoe 1 BTOpoe
3) BTOpPOE 1 YeTBepToe 4) TpeTbe N YeTBeEpPTOE
34 PesynbTaTt nponsBegeHns ABYX KOMMIEKCHbIX Yncen (2 —1i) u (2 +i) paBeH
OtBet 5
35 KakoB nopsinok anddepeHumansHoro ypasHenua y' +y® +y"v —x=0 ?
1) nepsbIv 2) Tpetun 3) yeTBepTbLIN 4) nAaTbIn
36 YcTaHoBUTE cooTBETCBME MexXay AnddepeHumanbHbIMU YpaBHEHUAMU N NX TUNOM
2
1) y'—ﬂzeX +1  2) xyy*—Inx+1=0 3) y,=2x2y—y 4) xy'y* —Inx+xy=0
X X+ X
1) ¢ pasgenarowmmMnca nepeMeHHbIM1  2) OAHOPOOHOE
3) NuHenHoe 4) bepHynnu
OmBer 1-3 2-1 3-2 4-4
37

O6uee pelleHne anddepeHunansbHoro ypasHeHns X ) = x—1 umeert sua

1) Inx—£+C 2) Inx+1+c 3) C‘—Inx—1 4) C‘Jrln)(—1
X X X X




38

O6uee pelueHne anddepeHunansbHoro ypasHenns ¥ = —1/ X nmeet sug
1) Cx+x+C, 2) Gl x+C, 3) Cx+C, +Inx 4) Cx+x*+C,

39

O6buwee pelwweHne andpdepeHumansHoro ypasHeHusa )/ + ) = 0 nmeet Bug
1) Cx+Ce” 2 C+Ce” 3) G +C, 4) C + xC,

40

O6buwee pelweHne andpdepeHumnansHoro ypasHeHusa )/ +2 ) + y=0 umeet Bug
1) e "+Cxe” 2) ce'+Ce” 3) ce*+Ce” 4) Ce +C,

41

YacTHoe pelueHue y., JIMHEMHOro HeOAHOPOAHOro AnddepeHUnanbHOro ypaBsHeHUs
y" -3y’ + 2y = —5e** cneayeT uckaTb B BUAE
1y, =A™ 2)y, =Ae”™ 3)y, =(Ax+B)e™ 4)y, =(Ax+B)xe™

42

Heobxoanmoe ycnosme cXxoaMMOCTU BhINOMHAETCS ANs psiaoB

0 n

A U

n N

43

- 1
[ns nccnegoBaHmst CXOOMMOCTM YNCIIOBOMO psiga ZW crnenyet NPpUMEHUTb
- n+
n=1

1) npusHak Janambepa 2) Np13HaK cpaBHEHUS
3) MHTerpanbHbIN NPU3HaK 4) pagukanbHbIN NpU3HaK

a4

[na nccnegoBaHnsa CXOANMMOCTM YMCITOBOMo psiga Z(—l)”

n
n=1 ,72 +1
1) npusHak Janambepa 2) npusHak JlenbHuua
3) HTerpanbHbIN NpU3HaK 4) pagukanbHbI NpU3HaK

cnenyet NnpuMeHnTb

45

!

X'n

n

Pajnyc cXoAMMOCTH CTeNeHHOro psiga |
n=1

paBeH:

OmBer _ 0

46

[1Ba cTpenka ctpensatoT no uenun. BepoatHocTb nonagaHms ans nepsoro pasHa 0,6,
ansa sToporo — 0,5. BeposiTHOCTb TOro, 4To B Lenb nonagyTt oba cTpenka, paBHa
OtBet 0,3

47

N3penua HekoToporo nponadsoactea cogepxat 10% 6paka. BeposiTHOCTb TOro, 4to
cpeav 5 Hayrag B3ATbIX U3genui 3 UCNOPYEHHbIX paBHa
1) 0,0013 2) 0,0081 3) 0,03 4) 0,045

48

Hantn matematnyeckoe oxungaHve ANCKPETHOW CNyYanHOW BenUYnHbI 3a4aHHOM 3a-
KOHOM pacnpefeneHus.

X -3 -2 2 4 5
p 0,1 0,4 0,1 | 0,2 | 0,2

OmBer _ 0,9




49

Ecnu cnydyanHas sennunHa X 3agaHa niioTHOCTLIO pacnpeaerieHns

(x-5)°

f(x)= e 8

, TO cpeHee KBagpaTuieckoe OTKJ‘IOHeHVIe(T( X ) =..

OtmBer _ 2

50 CraTtuctnyeckoe pacnpegeneHme BolbOpku UMEET BU

Torpa oTHocuTenbHas Yactota BapuaHTel X, =11 pasHa...

X 1 3 7 11

n 6 3 7 4

OtmBer _ 0,2

3.2 KoHTponbHasa paboTa

3.2.1 Wucpp u HaumeHosaHue komrnemeHyuu OlK-1 cnocobeH NPUMEHATb €CTECTBEHHOHA-
YYHble N OBLLENH)XEHEPHbIE 3HAHUSA, METOAbl MaTEMaTMYECKOrO aHanm3a u MogenmpoBaHns B
npodgeccnoHanbHON AesATENbHOCTH

Homep TekcT 3agaHus
3aaHnA
51 1. Hantu nponssoaHyto y'(x) dyHKUMM y(x), 3agaHHOW napameTpuyeckn c NomMo-
LLIbI0 YpaBHEHWNA:
X =+/1— 25t2
y =arcsin? 5t
HanTtn nponsBoaHble OYHKLNNA:
4(n 2 — XC0s2X \/sin X ) .
2. y=In*(3x*+1) 3. y= 4, y= i 5. y=ctg®x-arccos(e”)
52 Bbluncnntb HeonpegeneHHble MHTerparnsl
dx e*
1. | —— 2. | ———dx 3. | x7*dx 4. | x¥In xdx
2 X+3 VX+3
o x“rext2l g .J—;;———————dx 7.[ dx
(x+1)(x—4)(x+5) X*+2X+5 X
53 Hantu obuee peweHne anddepeHumanbHbIX YpaBHEHNI
2
1. sin?xdy—3Ycosxdx=0 2. y'=(§] +¥
1
Sy Y= 4y =yeigx 5 y'-5y'+4y=cosx
X XCOS™ X

3.3 Kenc- 3apaHus
3.3.1 Wuepp u HaumeHosaHue komrnemeHyuu OlK-1 cnocobeH NPUMEHATb €CTECTBEHHOHA-
YYHble N OBLLENHXEHEPHBIE 3HAHUSA, METOAbl MaTEMaTMYECKOrO aHanm3a u MogenmpoBaHns B
npodgeccnoHanbHON AesATENbHOCTH
3adaHue: [JaTb pa3BepHyTble OTBEThbI HA CreayloLne CMTyaumMoHHbIE 3a0aHunsA




Homep
3agaHus

TekcT 3agaHus

54

x> 4 35
Pewwmntb ypaBHeHue: | x> -2 —x 0|

1/x 3 1 5

0 30 0

0.

55

HaHbl koopamHaTtel BepwunH nupamugbl ABCO  A(5,-1,3), B(-1,5,3), C(3,5,-1),

0(-2,-7,-5). HanTtu BbIcOTY Nupamuabl, ucrnonb3ys dpopmyny V :%SH .

56

. . X -1 z+1 .
HanTtu To4Kky nepeceyeHnsa npssMon E :yT:TM NIOCKOCTN, NpoxoasLlen ye-

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

57

O6bémM npoaykuum u, Bbinyckaemon paboymm B TedeHne paboyero aHs, Bbipaxa-
. 5 15 ..

eTca PyHKUMEN u(t)=—gt3+?t2 +100t +50, roe t — Bpems, 4; npu4ém 1<t <8. Bbl-

YNCNUTb NPOUN3BOANTENBHOCTbL TpyAa. BbluMcnuTb NpomM3BoanTENbHOCTDL Tpyaa Ye-

pe3 1 4 nocne Ha4ana u 3a 1 4 0O okoH4YaHus paboyero gHA. B kakoe Bpemsi npo-

N3BOAUTENBHOCTL TPYAa MakcumanbHa?

58

O6wme n3gepxkm Npon3BoacTBa 3adaHbl PYHKLMEN
U =0,5x* +0,6xy +0,4y? —700x —596Yy + 2000, rae X U y — COOTBETCTBEHHO KOnuye-

ctBo ToBapoB A 1 B. Ckonbko egmHuy ToBapa A 1 B Hy>XXHO Npon3BecTu, YTobbl 13-
OEPXKM Ha X N3roToBneHne 6b1nv MMHUMAanNbHbIMN?

59

3\/9—x2X

BblumcnnTb MHTErpan J —d
X

3/2

60

B ropoge c HaceneHuem 4000 yen. pacnpocTpaHeHue anuaeMmnn NnogYnHAeTCs
ypaBHEHUIO 3—{ =0,001y(4000-y), rae y — 4mcno 3aboneBmnx B MOMEHT BPEMEHM t.

Yepes kakoe Bpems 3aboneet 90 % HaceneHus, ecnv B HavanbHbIA MOMEHT 6orne-
no 2 % HaceneHus?

61

C nomoubio pas3noXxXeHus I'IOﬂ,bIHTeraJ'IbHOVI beHKLI,VIVI B p44 BblMUCITNTL C TOYHO-

1 -
ctbto 0,001 uHTerpan I%dx.
0

62

OXOTHUKK, uMeroLwmin 4 naTpoHa, CTpensaeT no An4un 4o NepBOro nonagaHus unu go
n3pacxofoBaHus BCEX NATPOHOB. BEpOATHOCTbL NonagaHus nNpu KaxkaomMm BbICTpe-
ne pasHa 0,6.

1) CocTaBuTb 3aKOH pacnpefeneHnsa 4Yucrna naTpoHOB, N3PacX040BaHHbIX OXOT-
HUKOM.

2) Hantu HamBeposiTHENLLEeE YMCNO NaTPOHOB, N3PaCcXOA0BaAHHbBIX OXOTHUKOM.

3) Hantn matemaTtnyeckoe oxmngaHue Ynucna naTpoHOB, U3PacXo40BaHHbIX
OXOTHWUKOM.

63

B pesynbTaTte nsmepeHns HEKOTOPON PrU3NYEeCKon BENNYMHBI O4HUM NPpMBopoMm
(6e3 cnctematTnyeckmnx owmMbOK) nonyumnu cnegyowme pesynostatbl (B Mm) 3,6;
3,8;4,0; 4,1; 4,3. HanTn HeCMeLLEHHYIO OLIEHKY OMUCNEPCUN.

3.4. JomalwHee 3agaHue
3.4.1 Wucpp u HaumeHosaHue komrnemeHyuu OIK-1 cnocobeH NPUMEHSTL eCTECTBEHHOHA-
YYHble N OBLLENHXEHEPHbIE 3HAHUSA, METOAbl MaTEMaTMYECKOrO aHanm3a u MogenmpoBaHns B
npodgeccnoHanbHON AesATENbHOCTH




Homep

TekcT 3agaHus

3agaHusa
64 2 341
0-12-2
3agaHue 1. Bbluncnutb onpegenutens 01 ol
-5 03 1
3agaHue 2. lNpounssBecTn AeNCTBUSA Ha4 MaTpuuamm.
23-1 1-20 0-31
2AB-C,rge A=[32 1|, B=[4-33|, C=|4 02].
120 1 21 3-12
3agaHue 3. PelwnTb cUCTEMY NMHENHBIX YPaBHEHUN
1) c nomowbto Nnpasuna Kpamepa, 2) cpegctsaMmyv MaTPUYHOIO UCHUCIIEHUS.
X+y-3z=-1
2X +y -2z=1
X+y+ z=3
65 1. [lJaHbl koopanHaTbl BepLnH nupamuabl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTu: 1) yron mexay pebpamun AB n AC;
2) nnowaab rpaHn ABC; 3)o6bem nupamuapl.
2. NaHbl BekTopa a=4P- § n b= p+2§. UssectHo |P|=3, |d=3, £(P,q) = 150°.
Hantu: 1) a-b |, 2) | axb |.
66 1. daHbl KoopanHaThl BepLInH TpeyronsHuka ABC
A(3,6), B(11,10), C(9,6). HanTu: 1) ypaBHeHne megnanel ALl n ee anuHy; 2) ypas-
HeHue BbICOTbl AE 1 ee gnvHy:  3) yron mexay meguaHon n eeicoton. Caenatb
yepTex.
2. laHbl koopauHaThl BepwnH nupamugbl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). Hantu: 1) ypaBHeHue rpaHun ABC; 2)
yron mexay peépom Al v rpaHbto ABC; 3) ypaBHeHWe BbICOTbI, OMNyLLEHHOW 13 T. D
Ha rpaHb ABC; 4) TouKy nepeceveHuns BbICOTbI C rpaHbio U ANVHY BbICOTbI.
3. HanucaTtb kaHOHWYeCKoe ypaBHeHue annunca, ecrnv OH NPOXOANUT Yepes TOYKU
M(2; 3) n N(4; 0). HanTtu ero akcueHTpucuteT. CoenaTb YepTex.
67 1. Hantn yacTtHble Npon3BogHbIe BTOPOro nopsiaka pyHkummn z = f(x,y).

X—y
X+Yy
2. Bblumcnute rpagveHT nons z = x* —2xy +3y —1 B Todke M (1; 2).

=




3. Haiitv nponaBoaHyto coyHKUMKM z = X* —3x*y +3xy’ +1 B Touke M (1;1) B Hanpas-

neHun MT\/I1 ,rae ML), M, (2;3).
4. Haitu akcTpemyM pyHKUMK Z = X +0.5xy +0.5y° + 2x+4y + 2.

68

1 . Beluncnuts nnowans purypbl, orpaHNY4EHHON NIMHUAMU:
a) y:2\/§, y:ﬁ,x:4. b) x=>5cost, y=4sint.
2. Bbluncnutbe anvHy gyrv KpUBOW:
a) y=0,5x* ot x=0 go x=1. b) r=cose.
3.Bblumcnutb 06bem Tena, Nony4eHHoro BpalLeHmemM urypel,
orpaHUYeHHON NUHMSAMK Y = 2X — X*, y =0, BoKpyr ocn OX .
4. Bbluncnmtb HECOBCTBEHHLIN MHTErpan unm gokasaTb €ro pacxogMmMocTb:
[
2

VX' +1

69

1. B marasuH noctynuno 15 nagenun, 3 3 HUX UMEIOT CKPbITbIN AedekT. Hantu
BEPOSITHOCTb TOFO, YTO U3 TPEX Hayrag B3ATbIX M3AeNun xoTta 6bl 04HO ¢ gedek-

TOM.

2. Tpu cTpernka, Ans KOTopbIX BEPOSATHOCTN nonagaHnsa B MyueHb paBHbl 0,7; 0,8 u
0,9 cooTBEeTCTBEHHO, NPOM3BOAAT MO OLHOMY BbICTpeny. Hantm BepoATHOCTb XOTHA
6bl 0QHOro NonagaHnst B MULLEHb.

3. B uexe 1-a mawwuHa npounssoaut 25 %, 2-a — 35 %, 3-a — 40 % Bcex nsgenun. B
X NPOAYKUMKM BGpak cocTaBnsieT COOTBETCTBEHHO 5, 4 1 3 %. Cny4anHo BbiGpaHHOe
nsgenue okasanocb c gegektom. KakoBa BepOATHOCTb U3rOTOBNEHNSA 3TOrO nsge-
nmsa 2-1 MaLlHOWN.

4. BepoATHOCTb MNOSIBIIEHUSA HEKOTOPOro cobbITUA B kKaxxaoM n3 10 He3aBUCUMBbIX
onbiToB paBHa 0,3. OnpeaenuTb BEPOATHOCTb MNOSBNEHNSA 3TOro cobbITUA He 6onee
2-X pas.

5. HanTtu BeposTHOCTb TOro, 4to cobbiTMe A HacTynuTt poBHo 80 pa3 B 400 ucnbiTa-
HUAX, €CNN BEPOSITHOCTb MOSIBIIEHNS 3TOr0 COBLITUSA B KaXX4OM UCMbITAHMM paBHa

0,2.

70

1. 3agaH 3aKkoH pacnpeaeneHus AMCKPeTHOW cnyyYyanHon BennymHbel X. Hantu guc-
nepcuio ANCKPETHOM CrydanHOW BESNTUYMHBI X.
X 1 3 5 7 10
P 02 p, 01 01 0,2
2. 3agaHa (pyHKUunA pacnpeneneHns BepOSATHOCTEN HENPEepPbIBHOW CnyYanHou Be-
nuyunHbl X.  Hantn gucnepcuo HenpepbIBHOW CriyYanHOW BENUYMHBI X.
0, x<1

F(X=1(x=-1/3, 1<x<4
1 x>4




3. HanTtu cpefHee kBagpaTUyecKoe OTKIOHEeHME CnyYyanHOW BeNnYnHbl X, paBHO-
MEepHO pacnpegeneHHoun B uHtepsane (2, 10).
4. MNnNoTHOCTb pacnpefenenHns HenpepbiBHOW ClyYyanHOW BENUYUHLI X B UHTEpBa-

ne (1; 2) paBHa f(x) :%; BHe aToro nHtepeana f(x) =0.Hantn marematunye-
X

CKOE OXWAaHWE, AUCTIEPCUIO U CPeAHEE KBAAPaTUYECKOe OTKIOHEHWE CITy4anHo
BENMYMHbl X . OnpeaenuTs BEPOSTHOCTb TOrO, YTO X MPUMET 3HAYEHUS U3 UHTEp-
Bana (15;2).

3.5 Jk3ameH, 3aueT

Bonpochbl agnsa ak3ameHa, 3a4yeTa

3.5.1 Wugpp u HaumeHosaHue komnemeHyuu OlK-1 cnocobeH NPMMEHSTb ECTECTBEHHOHA-
YYHbI€ N OBLLEMHXEHEPHbIE 3HaHUSA, METOA4bl MaTeEMATUYECKOro aHann3a n Mo4enMpoBaHus B
npodeccnoHanbHOW AeATeNbHOCTH

Homep TekcT BONpoca
Bonpoca
1 cemecTp

71 Onpepenutenu 2-ro n 3-ro nopsgkos. CBOMCTBa onpenenurenen.

72 MaTpuupl. dencteusa Hag matpuuamm. ObpaTtHasa matpuua.

73 PeweHne cuctembl 3-x NUHEWMHbIX anrebpanvyecknx ypaBHEHWA MO npasuny
Kpamepa 1 maTpuyHbiM METOO0M.

74 BekTopsbl. JluHenHble onepauun Hag Bektopamn. CBOMCTBA NMMHENHBLIX Onepaunin.

75 Basuc. PasnoxeHne Bektopa no 6asucy. [lekaptoBa cuctema KoopamHar.

76 CkansapHoe npounsseaeHne BektopoB. CBoncTBa. Bbluncnenue.

77 BekTopHOoe npoussegeHne aByx BektopoB. CBoncTBa. Boluncnexue.

78 CmellaHHOe Npon3BedeHne Tpex BEKTOPOB. BbluncneHuve.

79 [MpocTenwve 3agavvm aHanUMTUYECKON reOMeTpUn Ha NNOCKOCTU. YpaBHEHUE NIMHUU
Ha NSIOCKOCTU. YpaBHEHNSA NMPAMOW Ha MIOCKOCTH.

80 Yron Mmexgy npsMbIMA @ Ha  MfIOCKOCTW. YCroBue naparnmnenbHOCTU U
nepneHankynapHocTu. PacctoaHne TO4YKku 00 NPAMOWN.

81 annunc.

82 MNMnepbona.

83 Mapabona.

84 YpaBHeHus nnockocTtn. BaaMmHoe pacnonoxeHuve OByx nriockocten. PaccTosHue
TOYKM OO NJIOCKOCTW.

85 YpaBHeHVs nNpsiMOM B MpoOCTpaHCTBe. B3anmHoe pacnonoxeHue OBYX MPSMbIX B
NpOCTPaHCTBE.

86 B3anmHoe pacrnonoxeHve NpsmMou 1 MioCKOCTU.

87 OyHKumsa. Cnocobbl 3agaHuns. CrnoxHasa yHKUMS.

88 Mpegen pyHkunn. OJHOCTOPOHHUE Npeaensl.

89 Mpegen pyHKUUKM Npu x—oo, X = + 0, X — - . TeopeMbl 0 npegenax.

90 1-n 3amevaTenbHbIN Npegen.

91 2-n 3amMevaTenbHbIv npegen.

92 BeckoHe4yHO manble n 6eCKOHEYHO Bornblune PYHKLMN.

93 CpaBHeHne 6eCKOHEYHO MarbiX.

94 HenpepbIBHOCTb (PyHKUMMN.

95 Touyku paspbiBa PyHKUMKU. KyCOYHO-HeNnpepbIBHbIE PYHKLMN.

96 [MpounsBogHas pyHKUMN. 'eomeTprnyecknit cmbicn. JleBas n npasas NpOn3BOAHbIE.




97

CBs3b andepeHUMpyeMOCTN U HENPEPBIBHOCTU (PYHKLUMN.

98 OundhpepeHuman yHKLmN.

99 OcHoBHble npaBuna anpdepeHUMpoBaHUS.

100 [MponssogHble PyHKUMn Yy =C, y =sSin X, Y =C0S X, Y =tg X, Y = ctg X, Y = l0ga X.

101 O6paTHas dyHKums. [NMponssogHas obpaTHOM QyHKLNN.

102 MpovsBoaHble PYHKUMI y = @, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

103 lMpounssogHas crnoxHon dyHkumn. Jlorapudpmudeckas npomnssogHasd. NpoussoaHas
dyHKUMM y = x* (a.e R).

104 MpounssogHbie n anddepeHumnanbl BbICLUMX NOPSAKOB.

105 lMponssogHas yHKUMN, 3a0aHHOW NapaMeTpUYeckn 1 HESBHO.

106 Teopembl Ponnsa v JlarpaHxa.

107 Teopembl Ponnsa v Kowwn.

108 0 o
HeonpepeneHHoct  Buaa o n = MpaBuno Jlonutansa. PackpbiTue
HeonpeaeneHHocTel Buga 0-00, o - o, 0% oo, 1%,

109 MHorouneH Tennopa. Teopema Tennopa (6e3 gok-B1).

110 dopmyna MaknopeHa. PasnoxeHue yHKUMIny = e,y = sin X, Yy = CO0S X No
dopmyne MaknopeHa.

111 [Mpr3HaK MOHOTOHHOCTU OYHKLMIA. JKCTpeMyMbl yHKUMK. Heobxoammoe n gocra-
TOYHOE YCMOBUS SKCTPEMYMA.

112 WHTepBanbl BbiNyKNocTh (BOrHyTOoCTN) (OyHKUMK. Touka nepernba. Heobxognmoe n
JO0CTaTOYHOE YCIOBUA TOYKMN nepermba.

113 AcumMmnToThl rpadmka pyHkuumn. Cxema nccnegoBaHus QYHKUNN.

2 cemecTp

114 DYHKLMA HECKONBKNX NepeMeHHbIX. ['eomeTpunyeckoe nsobpaxeHme yHKLUNN OBYX
nepemeHHbIX. JINHUM 1 NOBEPXHOCTU YPOBHS.

115 [Mpenen n HenpepbIBHOCTb PYHKLMU ABYX MEPEMEHHbIX.

116 YacTHoe 1 nosiHoe npupaweHne PyHKuuK. YacTHble NpousBOaHbIE (PYHKUMN OBYX
nepemeHHbIX. [paBuno BbIMMCNEHNS NPOM3BOOHbIX.

117 OnddepeHunpyeMocTb PYyHKLMU ABYX NEPEMEHHbIX.

118 OuddepeHumnan yHKUMN OBYX NEPEMEHHbIX.

119 lMponssogHas cnoxHou QyHKUMKU. WHBapuaHTHOCTbL popMbl AudpdepeHumnana
YHKUUKN OBYX NEPEMEHHDIX.

120 YacTHble npousBogHble U audpdpepeHumansl  BbICWIMX NOPAOKOB  PYHKLMU
HECKONBbKMX MEPEMEHHbIX.

121 OKCTpeMyM (pyHKLMKN ABYX NepeMeHHbIX. HeobxoamMmoe ycrnosume aKCTpemMyma..

122 [Mpon3BogHas N0 HanpaBfeHuto.

123 'pagmeHT cpyHKumn. CBONCTBA rpagneHTa

124 [MepBoobGpasHasa pyHKUMKM. HeonpegeneHHbIn nHTerparn.

125 CBoncTBa HeonpeaeneHHoro nHrterpana. Tabnuua nuterpanos. lNpaBuna nHTe-
rpypoBaHus.

126 MeTog 3amMeHbl NEPEMEHHON N MHTErpMpoBaHME MO 4YacTsaM B HeonpeaeneHHOM
NHTErparne.

127 MHTerpnpoBaHme BbIpaXXeHUN, COAEPXKaLLUMX KBaAPaTHbBIN TPEXYNEH.

128 WHTerpupoBaHue paumoHanbHbIX QYHKLNNA.

129 PasnoxeHune gpobu Ha npocTtenwme. MIHTerpupoBaHne nppaunoHanbHbIX Bblpaxe-
HUW.

130 VHTerpupoBaHne TPUroHOMETPUYECKUX BbIPaXKEHUMN.

131 OnpepgeneHne onpegeneHHoro nHTerpana.

132 Heobxogumoe n JoCTaTOYHOE YCMOBME MHTErpupyeMocTn dyHKUun. MHTerpmpo-

BaHWe HernpepbiBHbIX U HEKOTOPbIX Pa3pbIBHbIX QYHKLUWIA.




133

CBolicTBa onpeaeneHHoro nHTerpana.

134 OueHkn nHTerpanoB. Teopema 0 cpegHeM.

135 MHTerpan ¢ nepemMeHHbIM BepXHUM npegenom. Popmyna HetoToHa-JlenbHuua.

136 3ameHa nepeMeHHON B onpeaeneHHoM uHterpane. MHTerpupoBaHme no 4actsim B
onpeaeneHHoOM UHTerpane.

138 BbluncneHvne nnowaam nnockon ourypel.

138 Mnowanb KPMBONMMHENHOIO CeKTopa.

139 Ob6bem Tena BpaleHUA.

140 [nvHa gyrv nnockon KpuBOW.

141 PaboTta nepeMeHHOn cunbl.

142 HecobCTBEHHbIN MHTErpan NepBoro poaa

143 HecobCTBEHHbIV MHTErpan BTOPOro poaa.

144 DopMbl KOMMMEKCHOIO Yncna.

145 [enctBus Hag KOMMNIEKCHbIMU YUCNaMu.

146 MoHatne gnddepeHumnanbHoro ypasHeHna. OuddepeHunanbHoe ypaBHEHNE
nepsoro nopsigka. 3agada Koww.

147 O6Lee 1 YyacTHoe pelleHns anddepeHLmanbsHOE ypaBHEHMSI NEPBOro Nopsiaka.

148 OnddepeHumnansHoe ypaBHeEHME C pasgenaiowuMNca NnepeMeHHbIMU.

149 OpgHopoaHOE ypaBHEHME.

150 JInHenHoe guddepeHumnanbHoe ypaBHeHME NepBoro nopsigka. YpasHeHue bep-
Hynnv. Metog bepHynnu.

151 OvddepeHumnansHoe ypaBHeEHME B NONHbIX AnddepeHumanax.

152 OuddepeHunanbHble ypaBHEHUS BTOPOro nopsigka (onpegeneHve, 3agada Koww,
obLyee n YyactHoe peLleHus).

153 OuddepeHunanbHble ypaBHEHUS BbICLLUMX MOPAOKOB.

154 OuddepeHumnanbHble ypaBHEHUS BTOPOro nopsaka, gonyckarowme NoHWKeHNe no-
psagka.

155 JInHenHble anddepeHumanbHble ypaBHEHNA BToporo nopsgka. CTpyktypa pelue-
HUA  NIMHEMHbIX OOHOPOAHbLIX AuddepeHUnarnbHbIX YpaBHEHUN BTOPOro Nopsiaka.
JINHEeNHO 3aBUCUMbIE N HE3aBUCUMbIE PYHKLINN.

156 Onpegenutens BpoHckoro. CTpykTypa obLero peweHms fNUHENHbIX OOHOPOLHbIX
andpepeHUmnanbHbIX ypaBHEHU BTOPOro nopsiaka.

157 HaxoxageHue obLiero pelweHns no n3BeCTHOMY 04HOMY YaCTHOMY PELUEHWIO..

158 CTpykTypa o6LWlero pelweHus nUMHENHbIX HEeOAHOPOAHbIX AnddepeHumanbHbIX
ypaBHEHUI BTOPOro nopsaka.

159 MeTog Bapvaunmn Npon3BosibHbIX NOCTOAHHbIX.

160 JInHenHble ogHopoaHble AuddepeHumnanbHble ypaBHEHUS BTOPOro nopsiaka ¢ no-
CTOAHHbIMU KO3(hprumneHTamn.

161 JInHenHble HeogHopoaHble AuddepeHUnanbHble ypaBHEHUS BTOPOro nopsgka c
NOCTOSAHHBLIMW KO3 dUUMeHTamun. HaxoxgeHne YacTHOro peLleHuns.

162 Cuctembl 00bIKHOBEHHbIX AnddepeHLmanbHblix ypaBHeHnn. 3agada Kowwu. Obuee
N YaCTHOE peLUeHUs.

163 PewweHne cncrtembl 06bIKHOBEHHBIX AndddepeHUmnanbHbIX YpaBHEHNN

164 Uucnosble psagbl. Heobxognmoe ycnosmne cxoanmocTu. [locTaTtouHble NpU3Haku
CXOAMMOCTW YNCIIOBOro psja.

165 3Hakoyepeaytowmecs pagbl. Teopema JlenbHuua. AbcontoTHasa n ycnoBHas CXo-
OUMOCTb.

166 CTteneHHble pagbl. Teopema Abend. HTepBan u pagnyc CXoaMMOCTU CTENEHHOTO
psaga.

167 PasnoxeHune oyHKUMI B cTeneHHble pagbl. Psaa Tennopa n MaknopeHa.

168 PasnoxeHwue B pag MaknopeHa yHKUMny =e*, y=sinX, y=cosX, y=shx,y=




chx, y=arctg x .

169 [MpunoxeHne psaoB B NPUBNMKEHHBIX BbIMUCIIEHUSIX.
3 cemecTp

170 OCHOBHblE hopMYyrbl KOMOMHATOPUKW.

171 OCHOBHbIE NOHATUA TeOpUKM BeposaTHOCTEN. CrnyyarHble CoBbITUS.

173 Knaccuyeckoe onpeneneHne BeposatHocTU. OTHOCUTENbHAs YyacTtoTa. ['eomeTpuye-
CKMe BEPOATHOCTM.

173 Onepauuun Hag cobbiTuaMn. Teopema CrioXXeHNa BEPOATHOCTEN ABYX HECOBMECT-
HbIX COObITUN.

174 YCnoBHas BEpPOATHOCTb. Teopema YMHOXEHUSI BEPOSTHOCTEN.

175 Teopema yMHOXEHUA BEPOATHOCTEN A5 HE3aBUCKMMbIX COBbITUI. BeposaTHOCTb no-
ABNEeHnst XoTa 6bl 04HOro CodbITHS.

176 Teopema CrnoxxeHusi BEPOATHOCTEN COBMECTHbIX COObLITUMN.

177 dopmyna NnofHOM BEPOATHOCTM.

178 ®opmyna baneca.

179 [MoBTOpHbIE NcnbiTaHusa. Popmyna bepHynnu.

180 Teopemsbl Jlannaca. ®opmyna lNyaccoHa.

181 CnyyaiiHble BeNnn4mHbl. 3aKOHbI pacrnpenernieHnsi BeposiTHOCTEN OUCKPETHOWN Chy-
YyanHon BenNn4uHbl. BUHOMKManbLHOe pacnpeneneHue.

182 MaTtemaTnyeckoe oxvaaHve ANCKPETHOM cnydYanHon BenvyuHel. CBoncTBa.

183 [vcnepcusa guckpeTHon cnyyanHon BenuymHel. CeoncTtea. CpegHee kBagpatmnye-
CKO€ OTKIOHEeHWe. HavyanbHble 1 LeHTpanbHble TEOPETUYECKME MOMEHTDI.

184 DyHKUMA pacnpeneneHns BEpPOATHOCTEN CrnyYanHon BennynHbl. CBOMCTBA.

185 [MNoTHOCTL pacnpeneneHns BepoATHOCTEN HENPEPLIBHOW CIyYanHOWN BEJTUYUHDI.

186 Uucnosble xapakTepUCTUKN HenpepbiBHOW CriyYarHOW Benun4yuHbl. 3aKOH paBHO-
MEPHOro pacnpegeneHnsi BepOsiTHOCTEN.

187 HopmanbHoe pacnpegeneHue.

188 HopmanbHasa kpuBasi. Ee cBoncTtBea.

189 BeposiTHOCTb 3agaHHOro oTkroHeHus. [MpaBuno Tpex curM. PacnpegeneHuss cBs-
3aHHble C HOPMasbHbIM.

190 lMokasaTenbHoe pacnpegenenne. PyHKUNA HaOEXHOCTH.

191 MaTtemaTtnyeckas ctatuctmka. BoibopoyHbin meToa. OCHOBHbIE NMOHATUS.

192 AmMnmpuydeckasa pyHkumsa pacnpegenenuns. NonuroH n ructorpaMmma.

193 Cratnctuyeckme oueHkn napameTpoB pacnpegeneHns. OCHOBHble NOHATUSA. [eHe-
panbHas cpegHaa n BblbopodHasa cpeaHasa. OueHka reHepanbHOn cpeaHen no Bbl-
BGOpOYHON CpeaHEN.

194 "eHepanbHas n BbibopoyvHasa aucnepcun. OueHka reHepanbHOW AUCnepcun rno muc-
npaBneHHoun BbIbopoyHon gucnepcun. CBoncTea BbIBOPOYHOM ANCNEPCUMN.

195 TOYHOCTb OLIEHKN, HAAEXHOCTb. [loBEPUTENbHbIN MHTEPBA.

196 MHTepBanbHas oueHka MaTeMaTUYECKOro OXnaaHna HoOpMarnbHOro pacnpeneneHms
Npwv N3BECTHOM CpeaHeM KBaapaTU4eCKOM OTKIOHEHNN.

197 MHTepBanbHas oueHKa MaTeMaTUYeCKOro OXXnaaHus HopManbHOro pacnpegeneHms
Npwv HEM3BECTHOM CpeaHEM KBaapaTU4YECKOM OTKINOHEHUN. OueHKa NCTUHHOIO 3Ha-
YEeHNS N3MEPSAEMON BEMNYMHBDI.

198 MHTepBanbHas OLEHKa cpeaHero KBagpaTu4eckoro OTKNOHEHUA HOPMarbHOro pac-

npegeneHnsa. OugeHka TOYHOCTH M3MepeHn4.




4. MeToamnyeckue maTtepuanbl,
onpeaensowme npoueaypbl oOLleHUBaHUA 3HaHUNA, YMEHUN, HaBbIKOB
1 (Mnu) onbiTa AEATENBLHOCTMH,
XapakTepu3yloLmx 3tanbl GopMUpoBaHUA KOMNETeHLUN

Mpoueaypbl OLEHMBAHUSA B XOA4E€ U3YYEHUS OUCLUMUNIIMHBLI 3HAHWA, YMEHUA N HaBbLIKOB,
XapakTepusyoLmx atanbl popMMpoBaHUS KOMMNETEHUUN, PErnaMeHTUPYIOTCH MNOSNOXEHUSMUN:

- M BI'YWUT 2.4.03-2017 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- M BIrYWUT 4.1.02-2017 lNonoxeHne 0 peNTUHIOBOW OLlEeHKE TeKyLLen ycrneBaemMocCTu.



5. OnucaHue nokasarenewn U KpUTepmeB OLleHMBAHUS KOMMETEHLUUI Ha pa3fiMyHbIX 3Tanax ux oopMUpoBaHUs, ONUCaHUe LuKan

OUEeHUBaHUA OANA Kaxaoro pe3yrbTaTta OGy‘-IeHVIﬂ no ,,EI,VICLI,VIHJ'IVIHe/npaKTVIKe

Pesynbtatbl 06y4yeHus no
aTanam gopMmnpoBaHUs
KoMneTeHUnn

MpeameT oueHkn
(NMpoaykT unn npo-
uecc)

NMokasaTenb
oueHnBaHuA

Kputepun oueHnBaHus
chopMNPOBAHHOCTN KOMNETEHLNI

LLikana oueHmnBaHuSA

AkageMuueckas YpoBeHb
OLICHKA WM OaIbl | OCBOGHHMS
KOMIETCHINH

Wugpp u HaumeHosaHue komrnemeHyuu OIlK-1 cnocobeH NPMMEHSTb eCTECTBEHHOHAYYHbIE U OBLLENHKXEHEPHbBIE 3HAHUS, METOAbl MaTeMa-
TMYECKOro aHanmsa 1 MogenMpoBaHnsa B NpodeccroHanbHON AeaTeNbHOCTH

3HATb: meToabl NUHENHOW 1 3k3ameH 3HaHWe NpPorpaMMHOro npo6ernbl B 3HaHUX OCHOBHOIO MPOrpaMMHOro ma- | 2 He oceoeHa
BEKTOPHOW anredpbl, aHanuTu- marepuana, CTa5Vlﬂb: Tepuana, npyHUMnuarnbHble OWNBKM Npu Npume- (HeflOCTaTO‘*-
YecKol reoMeTpun, MeTofbl HbIV XapakTep sHaH n- | HeHuKM TeopeTUYECKMUX 3HAHWI HbIi)
A depeHLManbHOM ncunce- ﬁ“ﬁi:ﬂ”;?éﬁﬁﬁi:ﬁf;b K" 3HaHMs ocHOBHOTO MporpamMMHOro MaTepuana B 3 OcBoeHa (6a-
HUS, OCHOBHbIE MOJIOXKEHWS, 3a- NPUMEHEHIIO 1 06HOB¥ obbewme, HGOGXO,D.VIMOVM AN nocrneayioLero o0y- 30BbIl)
KOHbl U MeTOoAbl €CTECTBEHHbIX neHuio B xope nocneay- | YEHUA U NPEACTOALLEN NPaKTNHeCKon AeATeNbHO-
HayKk n MmateMaTuku IOLLEro oBy4YeHms n CcTHn
NpaKkTU4eckomn AesTerb- 4-5 OcsoeHa (ro-
HOCTM, CAENaHHOE Kelc- BbILLEHHBIN)
3agaHue
TecToBble 3agaHuA MpaBunbHbIM OTBET Ha 0 - 49,99 % npaBuWIbHbIX OTBETOB He 3auteHo He ocBoeHa
npeacTaBreHHble BO- (HepocTaTou-
npocsl HbIl)
50 - 100 % npaBunbHbIX OTBETOB 3auTeHo OcsoeHa (6a-
30BbIWA, NOBbI-
LLEHHbIN)
YMETb: ncnone3osatb annapat [JomawHee 3apgaHue MeToguka pelueHuns HeBepHasa MeToauKa peLleHns 3agayum, NpoBedeH He- 2 He ocBoeHa
NUHeHon anrebpbl 1 aHanUTK- NPeACTaBeHHbIX 3aa4, | BEPHBIN pacyeT, UMEeKTCS 3HaYUTENbHbIE 3aMeYvaHus (HepocTaTou-
4ecKoi reoMeTpuH, MPUMEHSITb BEpHble pacyeThbl no TEKCTY 1 odhopmneHmio paboTsbl, gonyweHo 6onee 2 HbIl)
MeToAbl MaTeMaTUYECKOro aHa- oLmboK.
NN3a K peLLEHMIO NPUKNaaHbIX BepHasi MeToauka peLUeHns 3agayn, NpoBeaeH BEpHbIA | 3 Ocso§Ha (6a-
3a/ay B npodpeccmoHarnbHou ae- pacyeT, NpeAcTaBreHo peLleHve 3aday, MMetoTcs 3a- 30BbIi)
ATENBHOCTM, NCCTIEnoBaTb dyHK- MeYaHMsl No TEKCTY U OHOPMIIEHMIO 3a4aHusl, AonyLe-
HO He Bonee 2 ownboK
HW, NPeACTaBNATE a,quBaTHyto CTYAEeHT Bblbpan BepHy0 METOAMKY peLLeHns 3aaauu, 4 OcBoeHa (no-
COBPEMEHHOMY YPOBHIO 3HaHWN npvBen BEPHbIN pacyeT, MMEeITCA 3aMeYvaHuns Mo TEKCTY BbILLEHHbIN)
Hay4HYIO KapTHY MUpa Ha OCHO: 1 obOpMMEeHmIo 3adaHuns, onylieHo He 6onee 1 oLwnG-
B€ 3HaHNA OCHOBHbIX MONTOXEHUH, Kn
3aKOHOB U METOA0B €CTECTBEH- CTYLEHT Bblbpan BepHy0 METOAMKY peLLeHMsl 3aaauu, 5
HbIX HAYK 1 MaTeMaTunku npvBen BEPHBLIN pacyeT




BNAOETb: HaBblkamn peLueHns
3ajad NMHenHon anredpbl u aHa-
NUTUYECKOWN reomeTpum, annapa-
TOM guddepeHUnansHOro nc-

KoHTponbHas paboTta

MeToguka pelweHuns
npencTtaBieHHbIX 3a4av,
BepHbI€ pac4eTbl

HeBepHas MeToarKa peLleHuns 3a4aqu, NpoBeaeH He-
BEPHbI pacyeT, UMelTCS 3HaUYUTENbHbIE 3aMeYvaHus
Nno TEKCTY U odpopmIieHmto paboThbl, gonyweHo 6Gonee 2
owmnbok

He ocBoeHa
(HegocTaTou-
HbIN)

yuCneHus BepHasd MeToauka peLueHus 3agaydv, NnpoBeaeH BepHbin | 3 OcBoeHa (6a-
pacyeT, npeacTtaBiieHo pelleHne 3agad, MMerTCca 3a- 3OBbIl7I)
Me4yaHua no TekCTty n OCbOpMJ'IeHVIIO 3agaHud, gonyule-
HO He Bonee 2 ownbokK
CTYLEeHT Bblibpan BepHyt0 METOAMKY peLLeHMst 3aaa4u, 4 OcBoeHa (no-
npmueen BeprIVI pacyeT, UMerTCA 3aMeYvYaHua Nno TeKCTy BbILIJeHHbII7I)
1 ochOpMIEHUIO 3afaHuns, AonyLeHo He bonee 1 ownb-
KN
CTYOEHT BbiOpan BEpHYO METOAMKY PELLUEHNS 3aaayu, 5
npvBen BepHbI pacyeT
Ke|7|c-3ap,ava MeTop,m(a pelweHuns HeBepHaa MeTo4unKa pelleHna 3agadnm, nposeneH He- 2 He ocBoeHa
npencTtaBneHHbIX 3agad, BeprII7I pacyeT, UMeTCA 3Ha4YnUTesbHble 3aMeYaHuns (He,El,OCTaTOH-
BEpHbIE pacyeThl no TekcTy n ocopmneHunto paboTel, gonyleHo Gonee 2 HbIN)
OLIMBOK
BepHasd MeToauka peLueHus 3agaduv, npeacraBneHo 3 OcBoeHa (6a-
pelweHne 3agad, UMerTCA 3aMedaHnd No TeKCTY U 3OBbIl7I)
odopMIeHMIO 3a4aHus], gonyueHo He Gonee 2 ownbok
CTYLEeHT Bblibpan BepHy0 METOAMKY peLLeHMst 3aaa4uu, 4 OcBoeHa (no-
npmeen BeprIVI pacyeT, UMerTCA 3aMeYYaHua Nno TeKCTy BbILIJeHHbII7I)
1 opopmMneHunio 3agaHus, gonylieHo He 6onee 1 owno-
KN
CTYOEHT BbiOpan BEpHY METOAMKY PELUEHNS 3aaayu, 5
npuBen BEpPHbIN pacyeT
3HATb: MeTOoAbl MHTErpansHoro | JksameH 3HaHWe NporpamMmmMHoro npo6ernbl B 3HaHUN OCHOBHOIO MPOrpaMMHOro ma- | 2 He ocsoeHa
NCYUCIIEHUS, MEeTObI peLleHnd marepnana, CTaGMﬂb: Tepuwana, npyHUMnuarnbHble OLNOKM Npu Npume- (HeflOCTaTO‘*-
anddepeHUmanbHbiX ypaBHEHWIA HBIM XapaKkTep SHaHMM N | HeHUMK TeopPeTUYECKUX 3HAHWUN HbIi)
NepBOro 1 BTOPOro Nopsiaka, YMEHUI 1 CMOCOBHOCTE K 73 -\ 2™ 108100 MPOrpaMMHOTO MaTepuarna B 3 OcBoeHa (6a-
pasnoxeHue yHKUMIA B pafd, oc- z;;;gs:;agﬁnobgfo'\g o6beme, HeobxoOMMOM A nocnenyoLero oby- 30Bblif)
HOBHblE MOMOXEHWSs!, 3aKOHbI U neHmio B xofie nocreay- | YEHUS U npeacTosiLLen NpakTM4eckon AeaTensHo-
MeTOoAbl €CTECTBEHHbIX HAYK U HoLLero 0ByYeHNs 1 cTn
MaTtemaTukn npakTu4yeckom aesTenb- 4-5 OcBoeHa (ro-
HOCTW, cOEeNnaHHOe Kenc- BblLLUEHHbIN)
3agaHne
TecToBble 3agaHuA MpaBunbHbIM OTBET Ha 0 - 49,99 % npaBuWIbHbIX OTBETOB He 3auteHo He ocBoeHa
npeancrtaBneHHble BO- (He,El,OCTaTOH-
npocsl HbIl)
50 - 100 % npaBuUIbHbIX OTBETOB 3auteHo Ocsoena (no-

BbILUEHHbIN)




YMETb: npumeHaTb MeToabl Ma-
TeMaTM4eCcKoro aHanmaa K petue-
HUIO MPUKIAgHbIX 3a4ad, uccre-
00BaTb psiibl HA CXOAUMOCTb,

[omaluHee 3agaHue

MeToguka pelweHuns
npencTtaBieHHbIX 3a4av,
BepHbI€ pac4eTbl

HeBepHas MeToavKa peLleHunst 3a4aqum, NpoBeaeH He-
BEPHbI pacyeT, UMelTCS 3HaUYUTENbHbIE 3aMeYvaHus
Nno TEKCTY U odpopmIieHmto paboThbl, gonyweHo 6Gonee 2
oLnboK

He ocBoeHa
(HegocTaTou-
HbIN)

pewaTs auddepeHLnanbHbie BepHasi METOAMKA peLleHUst 3a4a4um, NPOBeAEH BEPHbIN | 3 Ocso?Ha (6a-
pacyeT, NpeACcTaBneHo peLleHre 3aday, UMetoTcs 3a- 30BbIi)
YPaBHEHVSA, NPEACTaBNATL afek- MeYaHus No TEKCTY U 0cpOPMIIEHUNIO 3aaaHus, JonyLue-
BaTHY0 COBPEMEHHOMY YPOBHIO HO He 6onee 2 oLLMBoK
3HaHMN Hay4HYI0 KapTUHY MUpa CTy[eHT BblGpan BepHY0 METOAMKY PELLEHNs 3aaadn, 4 OcBoeHa (no-
Ha OCHOBE 3HaHNA OCHOBHbIX MO- NpuBEI BEPHbI pacyeT, UMEKTCSA 3aMedaHusl Mo TEKCTY BbILUEHHbIN)
JTIO)KEHWUI, 3aKOHOB 1 MEeTO0B 1 ochopMIeHUI0 3aaHus, 4onyLeHo He bonee 1 ownob-
€©CTEeCTBEHHbIX HayK 1 maTemartu- Kn
KN CTYAEHT Bblbpan BepHyl0 METOAUKY peLleHust 3aaauu, 5
npueen BepHbIV pacyeT
BNAOETb: annapaTom uHTe- KoHTponbHas paboTta MeToauka pelueHus HeBepHasi MeToaMKa PeLeHNs 3aa4m, NPoBeaeH He- 2 He ocBoeHa
rPanbHOrO NCHNCNEHWS], HaBbIKa- npeAcTaBneHHbIX 3aaYy, | BEPHbIA pacyeT, UMeTCS 3HAUUTENbHbIE 3aMeYaHus (HegocTaTOu-
MM peLLeHnst anddepeHumarnb- BEPHbIE pacyeThbl no TekcTy 1 ocopmneHunto paboTel, gonyLeHo Gonee 2 HbIiA)
HbIX YPaBHEHWIA NepBOro u BTOPO- owvbok _
ro nopsika BepHas METOAMKA peLLeHuUst 3aauum, NpoBeaeH BEPHbIN | 3 OcsogHa (6a-
pacyeT, NpeAcTaBneHo peLleHre 3aday, UMetoTcs 3a- 30BbIi)
MeYaHus No TEKCTY U 0cpOPMIIEHUIO 3aa4aHus, JonyLue-
HO He Bonee 2 ownbok
CTyOEHT Bblbpan BepHy0 METOAUKY peLLeHUst 3aaauu, 4 OcBoeHa (no-
npuBen BEPHbINA pacyeT, UMEKTCS 3aMeyvaHusi No TEKCTY BbILLEHHbIN)
1 ochopMIeHUI0 3aaHus, 4onyLeHo He bonee 1 ownob-
Kn
CTYAEHT Bblbpan BepHy0 METOAUKY peLleHust 3aaauu, 5
npueen BepHbIV pacyeT
Kelic-3agaHus MeToavka peLueHust HeBepHas MeToarKa peLleHunst 3a4aqum, NpoBeaeH He- 2 He ocBoeHa
npeAcTaBneHHbIX 3aaY, | BEPHbIA pacyeT, UMeTCS 3HAUUTENbHbIE 3aMeYaHus (HegocTaTOu-
BEPHbIE pacyeThbl no TekcTy n ocopmneHunto paboTel, gonylieHo Gonee 2 HbIiA)
OLUMBOK
BepHasi METOAMKA peLleHuUs 3aauu, NpeacTaBneHo 3 OcBoeHa (6a-
pelueHve 3aay, UMeloTCs 3aMeYaHnst Mo TEKCTY U 30BbIi)
ochopMIeHUIo 3a4aHus, JonyLleHo He 6onee 2 ownbok
CTYAEHT Bblbpan BepHy0 METOAUKY peLLeHust 3aaauu, 4 OcBoeHa (no-
npuBenN BEPHbIA pacyeT, UMEKTCS 3aMeyvaHusi No TEKCTY BbILLEHHbIN)
1 ochopMIeHUI0 3aaHus, 4onyLeHo He bonee 1 ownG-
Kn
CTYOEHT Bblbpan BepHy0 METOAUKY peLLeHust 3aaauu, 5
npuBen BepHbIV pacyeT
3HATb: ocHOBHbIE MOHATUA Teo- | 3ayeT 3HaHWe nporpaMMHoro | Npo6erbl B 3HaHWM OCHOBHOIO NPOrpaMmmHoro ma- | He 3auteHo He ocBoeHa
pUn BEPOATHOCTEN N MaTeMaTu- marepuana, CTa5Vlﬂb: Tepuana, npyHUMnuarnbHble oWNBKM Npu Npume- (HeflOCTaTO‘*-
YECKOW CTaTUCTHKMN, OCHOBHbIE HBIV XapakTep SHaHn | HeHWK TeOPETNHECKNX 3HaHWI HbiIf)




NOMOXEHUS, 3aKOHbl U MeTOoAbl YMEHMI 1 CNOCOBHOCTL K | 3HaHWMSI OCHOBHOIO NPOrpamMMHOro MaTepuana B oobe- 3auTteHo OcBoeHa (no-
€CTEeCTBEeHHbIX HayK U MaTeMaTm- MX CaMOCTOSITENIbHOMY Me, HeobxoauMoM Ans nocreayLero o6yyYeHus u BbILLEHHbIN)
Ki NPYMEHEHNIO N OGHOB- NPeACTOsILLEN NPaKTUYECKON AeATeNbHOCTU
TNIEHUIO B XO4e nocneny-
toLLero oby4yeHus n
npakTU4eckon aesaTenb-
HOCTW, COENaHHoe Kewc-
3aaHue
TecToBble 3agaHuA MpaBunbHbIM OTBET Ha 0 - 49,99 % npaBuWIbHbIX OTBETOB He 3auteHo He ocBoeHa
npeacTaBreHHble BO- (HegocTaTOu-
npocsbl HbIl)
50 - 100 % npaBuUIbHbIX OTBETOB 3auteHo Ocsoena (no-
BbILLUEHHbIN)
YMETb: oueHumBaTb NapameTpbl [JomawHee 3apgaHue MeToguka pelueHus HeBepHasa MeToauKa peLleHns 3agayum, NpoBedeH He- 2 He ocBoeHa
pacnpefeneHuit, NpeacTaBnsTb NpeAcTaBreHHbIX 3a4a4y, | BEPHbIA pacyeT, MMEeKTCs 3HaYUTENbHbIe 3aMeYvaHus (HeFOCTaTOLI-
afeKkBaTHYI0 COBPEMEHHOMY BepHble pacyeTbl no TekcTy 1 ocdopmneHunto paboTel, gonylieHo Gonee 2 HbIiA)
YPOBHIO 3HAHMI HAy4HYIO KapTu- oumok .
HY MMpa Ha OCHOBE 3HAHMS OC- BepHasi METOAMKA peLLeHuUst 3aaa4um, NpoBeaeH BEPHbIN | 3 Ocso?Ha (6a-
_ pacueT, NpeAcTaBeHo peLleHne 3afad, MMEoTcs 3a- 30Bbli)
HOBHbIX NIONOXEHNN, 3akOHOB 1 MeYaHMs Mo TEKCTY U OPOPMIIEHMIO 3aaaHusl, AonyLle-
MeTOLOB eCTECTBEHHbIX HayK 1 HO He Bonee 2 omBoK
MaTemaTukn CTYAEHT BbIGparn BEpHY0 METOAVKY PELIEHUs 3aaa4u, 4 OcBoeHa (no-
npuBen BepHbI pacyeT, UMelTCs 3aMeYyaHusi No TeKCTY BbILLEHHbIN)
1 opopmMneHunio 3agaHus, gonylieHo He 6onee 1 owno-
Kn
CTYAEHT BblOpan BepHy0 METOAMKY peLLeHnst 3aaayu, 5
npvBen BEPHbIN pacyeT
BJNNAOETb: meTtogamu Teopum Kelic-3apaHus MeToauka pelueHus HeBepHas MeToaMKa PeLIeHNs 3aa4m, NPoBeaAeH He- 2 He ocBoeHa
BEpOSITHOCTEN U MaTemaTnye- npeAcTaBneHHbIX 3a4ay, | BepHbI pacyeT, UMetoTcs 3HaunTeNbHbIE 3amMmedaHus (HegocTaTOu-
CKOM CTaTUCTUKM BEpHblE pacyeThbl no TEKCTY U odpopmIieHmto paboTbl, gonyweHo 6Gonee 2 HbI)
owmnbok
BEpHasi MeToaMuKa peLUeHns 3a4a4n, NPOBeAeH BepHbIi | 3 OcBoeHa (6a-
pacyeT, NpeACcTaBneHo peLleHre 3aday, UMetoTcs 3a- 30BbIi)
MeYaHMsl No TEKCTY U OYOPMIIEHMIO 3a4aHusl, AonyLe-
HO He Gornee 2 oWwnbokK
CTYAEHT Bblbpan BepHyl0 METOAUKY peLleHust 3aaauu, 4 OcBoeHa (no-
NpVBEN BEPHbIN pacyeT, MMeKTCs 3aMeYaHust Mo TEKCTY BbILLEHHbIN)
1 ochopMIEeHUI0 3aaHus, 4onyLeHo He bonee 1 ownb-
Kn
CTYAEHT Bblbpan BepHy0 METOAUKY peLLeHust 3aaauu, 5

NpWBEN BEPHbIV 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. 
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	13. Неоднородные линейные дифференциальные уравнения.
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	15. Вычисление длины дуги. Несобственные интегралы.                                                 
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