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1. Uenu n 3agaum gucumnnuHbl

Llenbto ocBoeHus gucumnnuubl (Mogyns) «MaTtematuka» sBnsertca dopmMmpoBaHue
KoMneTeHumn obydatoulerocs B obnactn npodeccmoHansHom gesaTensHOCTU 1 cdepe npodec-
CMOHanbHOWM OEeATENbHOCTH:

- 16 CTpouTENbCTBO U XUMULLHO-KOMMYHaNbHOE XO35IMCTBO (B chepe NpoeKTUpPOBaHUS U
aKcnnyaTtauum 06 beKTOB TENNO3HEPTETUKN U TEMNOTEXHUKN);

- 20 OnekTpoaHepreTuka (B cpepax Tenno3HepreTMkM 1 TENNOTEXHUKN).

OucuunnuHa HanpaeneHa Ha pelweHuMe 3agdady npodpeccuoHanbHON OeATenbHOCTU
crneayrLwmnx TUNoB:

- NPOEKTHbIN;

- TEXHONOIMNYECKNIA;

- 9KCNrlyaTaunoHHbIN;

- OpraHM3aLMOHHO-yNPaBEHYECKUN;

- Hanago4HbIN.

lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusimn deagepanbHOro rocygap-
CTBEHHOro obpasoBaTernibHOro CTaHgapTa BbiCcLLero obpasoBaHus No HanpaBfeHNIO NOArOTOBKM
13.03.02 OnekTpoaHepreTnka n anekTpoTexHuKa (ypoBeHb obpasoBaHus - bakanaspuar).

2. MNepeyeHb NNaHUpyeMbIX pe3ynbTaTOB OOy4YeHUS, COOTHECEHHbLIX C MNJlaHupy-
eMbIMM1 pe3ynbTaTaMyu OCBOeHUA 06pa3oBaTeribHOM NporpaMmbI

B pesynbTate 0oCBOEHWS AMCUMMNIMHBLI B COOTBETCTBMM C MPeayCMOTPEHHbIMU KOMMe-
TEHLUMAMN 06Yy4YatoLLMIACA OOMKEH:

Ne Koga HavmeHoBaHue komne- | Koa v HaMMmeHoBaHWe MHAMKaTopa AOCTUXEHUS] KOMNETEHLMU
n/n Komne- TeHuuu
TEHL MK
NO-1onk-s — NMpumMeHseT maTeMaTnyecknin annapat aHanuTuye-
CnocobeH NpuMeHsiTb . o
COOTBETCTRYIOWIMH Y CKOW reoMeTpun, NMMHeENHon anredpbl, AnddepeHunansHoro u
ylow . | MHTerpanbHOro ncumcneHus yHKUMM ogHOM NepeMeHHown;
3MKO-MaTeMaTuyecKkni ~
WO-20nks — lNpumeHsieT matemaTuyeckun annapaT Teopun
annapart, MeToAbl aHa- o
1IM138 Y MOOEMDOBAHMS PYHKUMN  HECKONbKMX  MEepPeMEHHbIX, Teopun  YHKUUA
1 OrK-3 Aennp ’ | KOMMIIEKCHOrOo NepemMeHHoro, Teopun psaoB, Teopun audde-
TeopeTU4eCcKoro 1 aKc- .
peHUManbHbIX YpaBHEHUN;
MEPUMEHTANLHOTO 1c- na-3 lMpumeHsieT maTemaTU4eCKMn annapaTt Teopun Be
crefoBaHus Npu petue- onks — 1P s P P
POATHOCTEN M MaTeEMaTUYECKOM CTaTUCTUKU
HUK npodeccroHanb- =
HbIX 337a4 WO-4onks — MNMpuMeHseT matemaTuyecknii annapaT YMCrEeHHbIX
MEeTOA0B

Koa n HanmeHoBaHue MHOUKaTopa AO0CTUXe- Pe3yanaTb| O6y‘-IeHl/IFI (I'IOKa3aTeJ'IVI OLI,eHVIBaHI/IFI)

HUA KOMMNETEHLINN

NO-1onks — [MpumeHsieT maTemaTudeckmin | 3HaeT maTemMaTUYeCKUMn annapaT aHanUTUYeCcKon reomert-

annapaTt aHanuMTU4ecKoW reoMmeTpum, fuHen-
Hom anrebpbl, AnddepeHUnansHOro U WH-
TerpanbHOro ncYncrneHna OyHKLUMM ogHomn ne-
peMEHHOoN;

pun, nuHerHon anrebpbl, AnddepeHUnanbHOro N UH-
TerpanbHOro NCYUCNEHNa pyHKUUM OQHON NEPEMEHHOM;

YMeeT NpUMeHsTb MaTemMaTUyeCcKin annapaT aHanuTunye-
CKOW reomeTpuun, nnuHernHon anrebpsol, anddepeHumnans-
HOro U MHTerpasribHoro ncHncrneHua q.)yHKLI.I/II/I O,D,HOI7I ne-
peMEHHOW;

Bnageet HaBblkamMy NPUMEHEHUS MaTemaTuyecKkoro anmna-
pata aHanuTU4YecKon reomeTpun, nuHenHown anrebpsbl,

oudppepeHumanbHOro 1M MHTErpanbHOro  UCHUCNEHNs
dYHKUNN 0QHOW NEPEMEHHON;
UO-20ns — [pumeHsieT mMaTemaTudeckun | 3HaeT MaTemMaTMyeckuin  annapat Teopuu  (PyHKLMK

annapaTt Teopuu YHKLUMN HECKONMbKUX ne-
PEMEHHBIX, Teopuu (YHKLUMIA KOMMIEKCHOro
nepemMeHHoro, Teopun psigoB, Teopun andde-
peHumnarnbHbIX YpaBHEHWIA;

HeCKOINbKMX NepeMEHHbIX, Teopun PYHKLUIA KOMMIEKCHOIO
nepemMeHHOro, Teopun panoB, Teopun auddepeHUMans-
HbIX YpaBHEHWI;

YMeeT nNpUMEHsITb MaTeMaTuyeckuid annapaTt Teopuu
OYHKUMM  HECKONbKMX MepeMEHHbIX, Teopuu yHKLUM




KOMMMEKCHOro MepeMeHHoro, Teopun psaoB,  Teopuu
anddepeHumanbHbIX YypaBHEHWU;

Bnageet HaBbikaMy NPUMEHEHUS MaTtemaTUyecKoro anmna-
pata Teopun (PYHKLUMM HECKONbKUX NMEepeMeHHbIX, Teopun
YHKLMIN KOMMMEKCHOrO NepeMeHHOro, Teopun psiaoB, Teo-
pun audpcbepeHumanbHbiX YpaBHEHUN;

NO-3onk.s — NprMeHsieT MaTeMaTUYecKuii
annapar Teopum BeposATHOCTEN U MaTemaTu-
YeCcKoW CTaTUCTUKN

3HaeT MaTemaTM4eckuin annapart Teopun BepOATHOCTEN U
MaTEMaTUYECKON CTaTUCTUKM

Ymeet NPUMEHATb MatemaTU4ecKunin annapart Teopun Be-
pOﬂTHOCTeVI N MaTeMaTUYECKON CTAaTUCTUKK

Bnageet HaBblkamu NPpUMEHEeHNA MaTtemMaTn4eckoro anna-
paTta Teopun BepOﬂTHOCTeVI N MaTemMaTU4eCKon CTaTUCTUKN

NO-4onks — NMpUMeEHsieT MaTemaTUyeckui
annapaT YMCIEeHHbIX METO0B

3HaeT MaTtemaTU4ecKnin annapart YUCIIEHHbIX METOO0B

Ymeet NPUMEHATb MaTemaTU4eCcKunin annapaTt 4YuUCreHHbIX
MeToJ0B

BnageeT HaBblkamu NPUMEHEHNA MaTeMaTn4yecKoro anna-
paTta YNCJIeHHbIX METOO0B

3. MecTo aucumnnuHbl B cTpykType Ol BO

OucumnnuHa oTtHocuTes K obssaTenbHon 4Yactm brnoka 1 ocHoBHOWM oGpasoBaTenbHOM
nporpaMmmbl No HanpassieHnto noarotoBkn 13.03.02 «3nNeKTpoaHepreTvka N aneKTpoTEXHUKaY,

ypoBeHb 0bpasoBaHunsa - 6akanaspwuart).. ucumnnnmHa sensieTca 06a3aTenbHON K U3YYEHUIO.

|/|3y‘-IeHMe ancunniimibl OCHOBAaHO Ha 3HaHUAX, YMEHUAX U HaBblKaX, MOJTy4YeHHbIX Mpu

N3yyeHun gncumnini «Anrebpa» n «feomeTpusay B CpeaHen LLKorne.

OvcumnnuHa ssngaeTcs I'Ipe,D,LIJeCTBy}OLLI,eVI 0514 oCBOEHUA OUCLUUMTINH: npOI/I3BO£I,CTBeH-

HaA NpakTuka, npepanniioMmHas npakTtruka.

4. O6bemMm AUCUMNNUHBbI U BUAbI Y4E€OHbIX 3aHATUN

OO6wWas TpyAoeMKOCTb AUCUMMNITMHBI cocTaBnsieT 12 3a4eTHbIX eaAnHUL,.

Buabl yuebHoM paboThbl Bcero ak. 4. | PacnpegeneHne TpygoeMKOCTH NO
ceMecTpam, akK. .
1 2 3

O6Lwasa TpyaoeMKoCTb ANCUUNINHBI 432 144 180 108
KoHTakTHas paboTa B T.4. ayAMTOPHbIE 3aHATUS: 234,3 78,7 94 61,6
Jlekuum 96 30 36 30
8 MOM 4ucre 8 hopMme npakmudeckol rnod20mosKu - - - -
MpakTnyeckue 3aHATuA (M3) 129 45 54 30
8 MOM 4ucre 8 hopMme npakmudeckol rnod20mosKu - - - -
KoHcynbTauuun Tekyime 4.8 1,5 1,8 1,5
KoHcynbTauum nepe ak3ameHoM 4 2 2 -
Budbl ammecmauyuu (3a4yem, 3K3aMeH) 0,5 0,2 0,2 0,1
CamocTosiTenbHas paboTa: 130,1 31,5 52,2 46,4
MpopaboTka matepuanoB No Nekumsm, ydebHukam, 49,6 7,5 13,2 28,9
y4eOHbIM NocobUusim
[NogrotoBKa K MPakTMYECKMM 3aHATUSM 40,5 15 18 7,5
MogroToBKa K ayAWTOPHOWN KOHTPONbHOM paboTe 16 3 13 -
BbinonHeHne pacyetor ansa O3 24 6 8 10
MoproToBKa K 3K3aMeHy (KOHTPOJb) 67,6 33,8 33,8

Ok3ameH Ok3ameH 3ader

5 CopepxaHue AUCLMNNUHDLI, CTPYKTYpUPOBaHHOE NO Temam (paspenam) c ykasa-
HUeM OTBeAEHHOro Ha HUX KOnu4yecTBa akageMW4eCKUX 4YacoB U BUOOB y4YeOHbIX 3aHsi-

T™H

5.1 CopepxaHue pa3fenoB AUCLUMNIIUHDI




Ne
n/n

HanmeHoBaHue pasgena
ONCLUMNIIUHBI

CopepxaHuve pasgena
(yKasbigaromcsi membl U Qudakmuyeckue eduHUUbl)

TpyooeMkocTb
pasgena, ak.M.

JlnHelHas anrebpa

1. Onpegenutenn BTOPOr0 W TPETbEro MNOPSIAKOB.
CeoiictBa onpegenutenein. Onpegenutenn 6onee
BbICOKMX MOpsiakoB. CUCTEMBI NIMHENHBIX YPaBHEHWIA.
INpasuno Kpamepa.

2. MaTpuubl. gencTBns Hag matpuuamu. EgnHnydHas
n obpatHasi maTpuubl. PelieHne cnctem MaTpUYHbIM
cnocobowm.

17

BekTopHas anrebpa

3. BekTtopbl. OnpepeneHve, OencTBUs Hag BEKTO-
pamu. CkanspHoe npou3BedeHMEe BEKTOPOB, WX
CBOWCTBA U NPUINOXEHUS.

4. BekTOpHOE M CMellaHHOe Npou3BefEeHUEe BEKTO-
pOB, X CBOWCTBA U NPUITOXEHNS.

15,5

AHanuTtuyeckas reomMmeTpuda

5. IluHnA Ha nnockocTu. YpaBHEHWEe NUHUKN Ha Mnnoc-
kocTu. MNMpsimasi Ha NNOCKOCTU. YpaBHEHUS NPSMON Ha
NMOCKOCTH.

6. KpnBble BTOpOro nopsiaka.

7. AHanuTuyeckas reomeTpua B npocTpaHcTee. Nnoc-
KOCTb, ypaBHEHUS MIOCKOCTU. PaccTosiHne OT TOYKM
no nnockoctn. Cucrtembl koopauHart. [NMpeoGpasoBa-
HMe KoopauHar.

8. lMpsaAmas B mpocTpaHCTBE. YpaBHEHMS MPSMOW B
NpoCTpaHCTBE. YrMnbl Mexay npsmMbiMKM B MNpoO-
CTPaHCTBE, MOCKOCTSIMU U MIOCKOCTLIO 1 MPSIMOMN.

25

OndbdepeHumnansHoe
yncneHne

nc-

9. BeegeHne B aHanui. Metoabl maTtemaTuyeckoro
aHanu3sa. NoHsaTue nepemeHHoN BennUYuHbl. OyHKLNS,
cnocobbl 3agaHnsa PyHKLMN.

10. MNpepensl. Teopembl 0 Npeaenax.

11. beckoHe4yHO Marnble u 6eckoHeyHo Gonblive Be-
nn4ynHbl. MepBbIN 1 BTOPOW 3amMevaTerbHble npene-
nbl.

12. HenpepblBHOCTb (PyHKUMK. Teopembl O Henpe-
PbIBHbIX HA OTpe3ke PYHKUMUSIX.

13. MNpownseogHasa yHKLMK. [eomeTprnyeckuin n mexa-
HU4eckmmn cmbicn. Tabnvua Npon3BOLHbIX.

14. OudbdpepeHumnan. OnpepeneHvie, NPUNOXEHUS.
OundbdepeHumnpoBaHme pyHKUNNA.

15. Teopembl 0 anddepeHumpyembIx Ha UHTepBane
PYHKUNAX.

16. PackpbiTve HeonpegeneHHocTen. NMpasuno Jlonu-
Tansa. Popmyna Tennopa. MiccnegosaHune dyHKUMN.

49

OnddepeHumnanbHoe  uc-
yncneHne PYHKLMM
HECKOJTbKUX NepeMEHHbIX

17. MNMoHATHEe PYHKUUN MHOTUX NepemMeHHbIx. [eomeT-
pyyecKoe UCTONKoBaHMe PYHKLUUN OBYX NEePEMEHHbIX.
Mpegoen v HenpepbiBHOCTb (PYHKUMM MHOMMX ne-
pPEMEHHbIX. YacTHble W MOMHble  MpupaLLeHns
PYHKLMN MHOTMX MepeMeHHbIX. YacTHble nponsBoa-
Hble, onpeaeneHue, reomeTpudeckun cmelicn. MNpouns-
BOAHbIE BbICLLMX MOPSOKOB.

18. OKkCcTpemMyM YHKUMN HECKOMNBbKUX MNEPEMEHHbIX.
[MpoussogHas nNo HanpasnexHuwo. pagueHT.

16

WHTerpansHoe ncuucneHve
PYHKLMN OOHOW nepemeH-
HOW

19. MNMoHATne nepBoobpas3Hon. HeonpegeneHHbIN MH-
Terpan, ero cBolcTBa. Tabnvua OCHOBHbIX WH-
Terpanos. HenocpeacTBeHHOE MHTErPUpOBaHUE.

20. dopmMyna uMHTErpuMpoBaHusi no 4actaMm. 3ameHa
nepemMeHHON B HeonpeaeneHHoM UHTerpare.

21. HTerpmnpoBaHne BblpaXkeHnin, cogepkaLimx KBaa-
paTHbIV TPEXYIEH B 3HaMeHaTerne.

22. VIHTerpupoBaHue MPOCTENINX paLMOHanbHbIX
apoben. NHTerpnpoBaHmne paumoHarnbHbIX Apoben.
23. WNHTerpupoBaHue TPUrOHOMETPUYECKUX Bblpaxe-

37




HUI.

24. WNHTerpupoBaHuMe HEKOTOPbIX MppaUMOHarnbHbIX
BblpaXkeHUn

25.3agaum, npuBogsLLME K NOHATUIO ONpeaeneHHoro
nHterpana. OnpegenexHHbIn UHTEerpan u ero OCHOB-
Hble CBOMCTBA.

26. ®opmyna HetoToHa-TenbHuLa. 3ameHa nepemeH-
HOW B onpegeneHHoM WHTerpane. WHTerpmpoBaHue
Mo YacTsm.

27. BbluucneHue nnowagu nnockon urypbl, OfvHbI
ayr, 06beMm Tena BpalleHus.

28. HecoOcTBeHHble wWHTErpanbl ¢ 6GeCKOHEeYHbIMU
npegenamm 1 ot paspbiBHbIX QYHKUUNA.

AnemeHTbl TOKI

29. KomnnekcHble yucna. [enctBus Hag Komnnekc-
HbIMU YNCITaMW.

OuddepeHumnansHble
ypaBHeHus

30. OudpdepeHumanbHble ypaBHEHUS (OCHOBHbIE MO-
HATUA). MpumeHeHne guddepeHunanbHbIX ypaBHe-
HAA Npu  peweHun npodeccnoHanbHbIX — 3agad.
OundbdbepeHumanbHble ypaBHEHMS MEPBOro Mopsaka.
Teopema cywecTBOBaHWSA W €OWHCTBEHHOCTU €ro
pelweHns HauvanbHble ycrnosus. Obuiee u 4acTHoe
pewenuns. 3agada Kowwmn.

31.0udbdepeHumanbHble ypaBHEHUS NepBOro nopsg-
Ka C pasgereHHbIMU U pasgensrowmMnuca nepemeH-
HbiMM. OpHOpPOAHbIE ypaBHEHMSI MEPBOro Mopsiaka.
JInHenHble ypaBHEHUSA U ypaBHeHUS BepHynnu.

32. QnddpepeHumanbHble ypaBHEHUS BTOPOro nopsa-
Ka. QuddepeHumanbHblie ypaBHEHNA BTOPOro nopsia-
Ka, JonycKatloLme NOoHMKeHe nopsagka.

33. JlnHenHble anddepeHumanbHble ypaBHEHUS BTO-
poro nopsgka. CTpykTypa obLiero peleHuss OgHO-
poaHOro nuHenHoro AnddepeHUnansHOro ypasHe-
Hua. OgHopoAHble NUHenHble AuddepeHLmanbHble
ypaBHEHUA BTOPOro nopsiaka C  MOCTOSIHHbIMU
KoadhpmuUmMeHTamu.

34. HeogHopoaHble nNUHenHble anddepeHumanbHbie
YypaBHEHUSA C NOCTOSIHHLIMU KO3 dULMEHTaMN U npa-
BOW YacTbIO crneumanbHoro Bmaa.

35. Metog Bapuauum NPOU3BOSIbHBIX MOCTOSAHHbIX.
Cuctembl gnddepeHumnanbHbiX YpaBHEHNN.

33,2

Pagbi

44. Yucnosble psagbl. Heobxoammoe ycrioBme Cxo-
anmoctu. lpusHak Oanambepa, npusHak Kowwm, mH-
TerpanbHbI NPU3HaK, NMPU3HaKN CPaBHEHUS.
45.3HakouvepeaytoLimecs pagbl. Teopema JlenbHuua.
46. 3HakonepeMeHHble paabl. [pusHak cxoguMmocTu
3HaKoNepeMeHHbIX psaoB. ADCOMIOTHAs M ycrnoBHasi
CXOANMOCTb

47 .®yHKUMOHanbHble pagbl. CTeneHHble psiabl, Teo-
pema Abens. Paguyc v wuHTEpBanm CXOAMMOCTM
CTENeHHbIX PSAoB.

48. Pagbl Tewnnopa. [MpyMmeHeHue psgoB B Npu-
ONMKEHHbIX BbIYNCIIEHUSIX.

19

10

Teopus BeposTHOCTEN U
mMaTemMaTunyeckasa CtTatucTtun-
Ka

49. KombuHatopuka. OCHOBHblE MNOHSATMS Teopuu
BEPOSATHOCTEW, CryyaviHble COObITMS. BeposTHOCTb.
YacToTta cobbiTun. Anrebpa cobbiTui.

50.TeopeMbl CNOXeEHNA U YMHOXEHUS BEPOSTHOCTEN.
YcnoBHas BEPOSATHOCTb.

51. ®dopmyna nonHonm BeposTHocTU. Ddopmyna
Baveca. [loBTOpHbIE ucnbiTaHus,  dopmyna
BepHynnu. JlokanbHas W uWHTerpanbHas Teopembl
JNannaca.

52. [wuckpeTHble cnyvarHble BenuYuHbl, 3aKOH
pacnpegeneHus BEPOATHOCTEN crny4yanHom

70,4




BEMWYMHbI. YnNCnoBble XapakTepUCTUKM AUCKPETHbIX
CNyYanHbIX BEMUNYMH.
53. HenpepbIBHbIE CnyyanHble BENUYMHbLI. YncnoBbie
XapakKTePUCTUKN HENPEPBIBHbIX CIyYanHbIX BEMUYUH.
54.3akoH paBHOMEPHOTrO pacnpegeneHus
BEPOSTHOCTEN. HopmansHoe pacnpegerneHue.
HopmanbHas kpuasi. PacnpeneneHusi, cBsi3aHHble C
HopMarnbHbIM. [MokasaTenebHoe pacnpegeneHve, ero
YUCINOBbIE XapaKTePUCTUKN. OYHKLNSA HAOEXHOCTHU.
55. 3apgava MaTeMaTU4ECKON CTaTUCTUKN.
BbibopouHbIi  MeTon. Bbibopka.  OmMnumpuyeckas
dyHKUMS pacnpegeneHus. [llonuroH, rucrorpamma.
ToyeyHble OUEHKM. leHepanbHas n BbIOOpPOYHasi
cpeaHsis. 'eHepanbHasi 1 BbIOOpOYHasi AMCnepcus.
56. MHTepBanbHble  OUEHKM  NapameTpoB
pacnpegenenuns. [oBepuTenbHble WHTepBan.bl
OLIEHKN NapaMeTpoB HOPMarnbHOro pacnpegeneHus.

KoHcynbmayuu mekywue 4,8
KoHcynbmauuu neped 3k3ameHoM 4
3ayem, sk3ameH 0,5
5.2 Pa3spgenbl gucumninuHbl U BUAbl 3aHATUN
Ne HanmeHoBaHWe pasgena gucumnnnu- JNlekuun, ak.u. MpakTnyeckne 3a- CPO, ak.u.
n/n Hbl HATUS, ak. M.
1 JlnHelnHas anrebpa 4 8 5
2 BektopHas anrebpa 4 6 55
3 AHanuTtnyeckas reomeTpus 6 12 7
4 OudbdepeHumansHoe ncumcnexme 16 19 14
5 OudbdepeHumansHoe  ncyucneHue 4 6 6
PYHKLMN HECKOJTbKUX NepPEMEHHbIX
6 WHTerpanbHoe ncuncrneHne gyHKumm 12 24 21
OfHOW NepeMeHHoM
7 AnemeHTbl TOKT 2 2 3
8 | AnddepeHumanbHble ypaBHEHUS 12 16 15,2
9 Pagbi 6 6 7
10 | Teopusi BEpoOATHOCTEN U MaTeMaTtu- 15 15 40 4
yeckad cTtaTucTuKa ’
KoHcynbmauyuu mekywue 4.8
KoHcynbmauyuu neped 3Kk3aMeHoM 4
3auem, ak3ameH 0,5
5.2.1 Jlexkunu
Ne HanmeHoBaHue pasgena T . TpyooemMKocTb,
emMaTmKa NeKUMOHHbIX 3aHATUI
n/n ONCUMNITNHBI ak.u.
1 cemecTtp
1 JlInHelHas anrebpa 1. OnpegenuTenn BTOpOro 1 TpeTbero no-
psiakoB. OCHOBHblE CBOWCTBa onpegenu-
Tenen. CuUctemMbl JTMHEMHbIX YypaBHEHUN.
[Npasuno Kpamepa. 4
2. Matpuubl U gencTsna Hag maTpuuamu.
PeweHune cucTem anrebpaunyeckux
YPaBHEHUA MaTPUYHBbIM CNOCOGOM.
2 BektopHas anrebpa 3. Bektopbl. JIMHenHble onepauun Hapg
BekTopamu. CkanspHoe npousBeneHune
BEKTOPOB, 1 €ro CBOWCTBA U NPUITOXEHUS. 4
4. BeKkTOpHOE U CMellaHHoe npoussene-
HMEe BEKTOpPOB, MX CBOWCTBA WU MpUIoOXe-
HUS.
3 AHanuTtnyeckas reomeTpus 5. Cucrtembl koOpAMHAT Ha MOCKOCTU. 6
lMpamas  Ha  NNOCKOCTU. YpaBHEeHus




NPSMOKM Ha NAOCKOCTU. PaccTosiHe TOYKK
00 NPSAMOMN.

6. KpuBblie BTOpOro nopsigka. MIx kaHoHM-
Yyeckune ypaBHEeHUs 1 CBOWCTBA.

7. MnockocTb B npocTpaHcTee. [psmas B
npocTpaHCcTBe. YpaBHEHUS NpsiMOn B Mpo-
cTpaHctBe. [psiMasd U NrOCKOCTb B Mpo-
CTpaHcTBe.

OudbdepeHumansHoe ncumcneHme

8. BeBegeHne B aHanu3. Metoabl matema-
TM4eckoro aHanmsa. PyHkuus, cnocobbl
3agaHua  dyHkumn.  Tpegen dyHKUuK.
Teopembl 0 Nnpegenax.

9. MNepBbIN 1 BTOPOK 3amMedaTenbHble npe-
aenbl. beckoHe4yHo manbie n 6eckoHe4YHO
BonbLune yHKUMK.

10. HenpepbiBHOCTL pyHKUUK. Knaccmdm-
Kauusi pa3pbiBOB. Teopembl O HenpepbiB-
HbIX (PYHKLMAX.

11. lMoHatne npowusBogHon u aundde-
peHumnana, WX reoMeTpu4eckum CMbICH.
Mpasuna guddepeHuuposaHms. dopmy-
Nl anddepeHUnpoBaHMs  OCHOBHbIX
aneMeHTapHbIX PYHKLMWNA.

12. OudbdepeHumpoBaHme  CROXHbIX 16
dyHKUMRA, obpaTHomn dyHKUMN.
MpoussogHbie BbICLUMX  MOPSIOKOB.
OundpdpepeHumnpoaHme dyHKLUA
3a0aHHbIX MapamMeTpU4eckm n HeSBHO.
OcHoBHble Teopembl
anddepeHUmnanbHOro  NcYUCneHns
13. HeonpepneneHHocTu. Mpasuno
Jlonutansa. ®opmyna Tennopa.
14. BospacTtaHve un ybbiBaHue QYHKUMNA.
Makcumym n MuHMMYyM. HaumGonbluee 1
HavMeHbllee 3HayeHus yHKUMM  Ha
oTpeske. BbInyknocTb rpaguka
dyHKunKn. Todkn nepernda.
15.  AcumnToTbl  QOYHKUWIA Obuwee
uccriegoBaHue  nosegeHus  rpaduka
dyHKUUN.
2 cemecTp

OnddepeHunanbHoe ucuncnerve | 1. PyHKUMS MHOMMX nepemeHHbix. MNpegen

YHKUUN HECKOMNBKUX NEPEMEHHBIX | U HEMPEPBLIBHOCTL  PYHKLUUM  MHOTMX
nepemMeHHblX. YactHble 1 nomnHble
npupaLLeHnsi dyHKUUK MHOMUX
nepemMeHHblX.  YacTHble npou3BOAHbLIE.
[NonHoe npupawieHue " NOSHbIN
anddepeHuman.
2. lpousBogHaa  CNoXHOW  dOyHKUUMU. 4
MHBapnaHTHOCTb dopmbl nepBoro
anddepeHumana. lNpounssogHas
dyHKUMN 3a0aHHOW HedABHO.  YacTHble
Npon3BOAHbIE BbICLUMX NOpsIAKOB.
OKCTpeMyM  OYHKLMN OBYX MEPEMEHHBbIX.
CkansipHoe none. [lpousBogHas no Ha-
npaenexuio. MpagneHt

WHTerpansHoe ucymucnenune | 3. lepBoobpasHas M HeonpegeneHHbIN 12

dYHKUUN OOHOW NepeMeHHOon

WHTerpan, wux CBOWCTBA. Tabnuua
WHTerpanoB. 3ameHa nepemMeHHONn B
HeonpeaeneHHoOM WHTErparne.

MHTerpupoBaHme Mo YacTam.
4. PasnoxeHue APOBHO-paLIMOHaNBHbIX




QyHKUMA  Ha  npocTenwmne  gpobu.
WHTerpmpoBaHne ApOGHO-pauMOHanbHbIX

YHKUUA.

5. WHTerpupoBaHve wuppaumnoHanbHbIX
PYyHKUUA. WHTerpmposaHne
TPUrOHOMETPUYECKUX CDYHKLNIA.

6. OnpepneneHHbIn WHTerparn.
[eomeTpnyeckuin CcmbIC M CBOWCTBA.
Teopema o] cpegHem " ee

reoMeTpUYECKNiA CMbICH.

7. WHTerpan c nepemMeHHbIM BEPXHUM
npegenom. OcHoBHasi dopmyna
WHTErpanbHOro  ucuucnenus. 3ameHa
NnepemMeHHON B OnpeaerieHHoOM MHTerpane.
WHTerpuposaHme no yacTam B
onpegeneHHoM uHTerparne.

8. BbluncneHuve nnowagew nrnocknx puryp
W ONWHBI OyrK NAOCKOW  KPUBOW C NMOMO-
LWbto onpeeneHHoro WHTerpana.
Bbluncnenve obbemMoB Ten BpalleHus.
HecobcTBEHHBIE UHTErPanbI.

AnemeHTbl TOKI

9. KomnnekcHble yncna, 0encTBust Hag HU-
MW.

OundpbepeHumnansbHble ypaBHEHUS

10. [OdudbdepeHumanbHble  ypaBHEHUS.
OcHoBHbIE NOHATYUS. MpumeHeHne
onddepeHumanbHbiX  YpaBHEHUA  NpU
peweHnn npodeccuMoHarnbHbIX  3adad.
OudpdepeHumnansHble ypaBHEHUA NepBOro
nopsgka. [AduddepeHumansHble ypasHe-
HWSi NepBOro nopsaka ¢ pasgeneHHbIMN U
pasgensoowmmMmca nepemeHHsiMn. OgHo-
poAHble YpaBHEHUSA NepBOro nopsiaka.

11. JIHeWHble ypaBHEHWS W ypaBHEHWS
BepHynnu. dnddepeHunansHblie ypaBHe-
Hus BTOporo nopsiaka. OuddepeHumans-
Hble yYpaBHEHWsi BTOPOro nopsiaka, Jonyc-
KaloLLme NMOHWKEHVEe nopsaaka.

12. JlvuHenHble  guddepeHumnanbHble
ypaBHeHusa BTOporo nopsigka. Onpegenu-
Tens BpoHckoro. CtpykTypa obuiero
peLueHns OLHOPOAHOrO NMHEeNHoro
anddepeHUnanbHOro ypaBHeHus.

13. HeopgHopogHbie nuHenHble pudde-
peHuMnanbHble ypaBHEHUS.

Ctpyktypa obuwero pewenus. Metoq Ba-
pvaLmmn Npon3BosIbHbIX MOCTOSAHHbIX.

14. HeopgHopoaHble nuMHENHble Audde-
peHuManbHble ypaBHEHMS 2-r0 Mopsigka ¢
MOCTOSIHHLIMKU KO3 hULMEeHTaMM 1 npa-
BOM 4acTbio creyunansHoro Bnaa.

15. Cuctembl OObLIKHOBEHHbIX Audyde-
peHuManbHbIX YPaBHEHUA C MOCTOSIHHBbIMMA
KoadhpmumeHtamm. PelueHne cuctembl
OBbIKHOBEHHbIX anddepeHumnanbHbIX
YPaBHEHUN.

12
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16. Yucnoeble psagbl. Heobxogmmoe
ycrnosue CXOAMMOCTM. MpuaHakn
CXOAMMOCTH

17. 3HakonepeMeHHble psgbl. Teopema
JNenbHnua. AbcontoTHas M ycrnoBHasi
cxogumocTb.  OyHKUMOHarnbHbIE  pPsabl.
CteneHHble psabl, Teopema Abens.
Pagnyc 1 unHTEpBan  cXOoQMMOCTU




CTEeNneHHbIX PSAOB.
18. PasnoxeHne ¢yHKUMIA B CTEMEHHble

pagbl. MpumeHeHne  psgoB B
NPUONIMKEHHBIX  BbIMUCIIEHUSAX.
3 cemecTp
10 | Teopusi BeposATHOCTEN U MaTema- [1. KombuHaTopuka. OCHOBHblE MNOHATUSA
TUdeckasa ctaTucTmka Teopum BEPOATHOCTEWN, crny4anHble
cobbiTus. BeposTHOCTb. YacToTa

cobbitun.  Anrebpa cobbiTuii. Teopembl
CMOXEHNS U YMHOXEHWUs BEepOSTHOCTEWN.
YcnoBHas BEPOATHOCTb.

2. dopmyna MOnHOW BEPOATHOCTW.
dopwmyna Baweca. lMoBTOpPHbIE
ncnbiTaHus, dopmyna BepHynnu.
JlokanbHas ¥ wHTerpanbHas Teopemsl
Nannaca.

3.0uCKpeTHble CcryvyanHble BeNUYUHbI,
3aKOH pacnpegeneHus BEPOSATHOCTEWN
cnyyanmHom BEMNNYUHBI. Yuncnosble
XapaKTepPUCTUKN OUCKPETHbIX CryYanHbIX
BEMWYVH.

4. HenpepblBHble CryYalHble BESIMYUHLI.
Yucrnosble XapaKTepucTuku
HenpepbIBHbIX CIyYanHbIX BENTUYMH.

5. 3akoH paBHOMEpHOro pacnpegeneHus
BEPOSATHOCTEMN. HopmanbHoe
pacnpegeneHve. HopmanbHas kpusas.
Pacnpepnenenus, CBSi3aHHble c
HOpMarnbHbIM. MokazaTensHoe
pacnpegenexve, ero YncnoBsble
XapakTepucTukn. OyHKLUUSA HagEeXHOCTL.

6. 3agaya MaTemaTM4eckom CTaTUCTUKW.
BbibopouHbIi MeToa. Beibopka. NonuroH,
rmcrorpamma.

7.CTaTnCcTMyeckMe OLEHKM napaMeTpoB
pacnpegenenna.  TodeyHble  OLEHKMW.
[eHepanbHass 1 BblBOpoYHas  cpeaHss.
"eHepanbHas u BeIGOpoYHasa ancnepcus.
8. To4yHOCTb W HaOEXHOCTb OLEHOK.
MHTepBanbHble OUEHKW. JMNMpUYeckue
MOMEHTHbI.

15

5.2.2 TlpakTHyeCKUE 3aHATUS

Ne
n/n

HanmeHoBaHue pasgena
OVNCUMNINHDI

TemaTtuka npakTU4eckux 3aHaTuUm

TpyaoeMKocTb,
aK.v.

1 cemecTtp

JlnHenHasa anrebpa

1. OnpegenvTenu BTOPOro u TPeTbEro nopsa-
KOB.

2. CucteMbl NIMHENHbIX YpaBHEeHWN. MpaBuno
Kpamepa.

3. Matpuubl. [lencteusa Hag matpyuamu.

4. PelueHve cuctem MaTpmyHbIM CNocoboMm.

BekTopHas anrebpa

5. BekTopbl. [leficTBus Hag BEKTOpaMMU.

6. CkansipHoe npou3BefeHne BEKTOPOB, WX
CBOWCTBA U NPUINOXEHUS.

7. BektopHoe npousBedeHne BEKTOPOB,
CBOWCTBA W MPUNOXEHMS. CwmewwaHHoe
npounsBefeHNe BEKTOpOB, CBOWCTBA W nNpu-
NOXEHUS.

AHanuTtuyeckas reomeTpusa

8. TlpsiMasas Ha nNMOCKOCTM: C  YITIOBbIM
KO3 pumumMeHTOM, Yepes TOUKY C
3a4aHHbIM HanpaBfeHUeM, Yepes3 OBE TOYKW.

12




MapannencHble n nepneHanKynspHble
npsMble, Yron wexagy ABYMS NpPsiMbIMU.
PaccTtosiHue OT TOYKM 4O NPSIMONA.

9.3agaum Ha npsmyto.

10. KpuBble 2-ro nopsgka: OKPYXHOCTb CO
CMEeLLEHHbIM LIeHTPOM, Snunc.

11. KpuBble 2-ro nopsgka: runepbona u
acumnToThbI, Napabona.

12. MnockocTb B npocTtpaHcTBe. [lpsamas B
NpOCTPaHCTBE.

13. lNpsiMag NNOCKOCTb B NPOCTPaHCTBE.

OuddepeHumansHoe wncumncne-
HVe

14. MeToabl MaTeMaTM4yecKoro adHanusa.
BbluncneHve npeaenoB yHKLUMNA.

15. 3amevaTenbHbie Npegensi.

16 HenpepbIBHOCTb PyHKUMN.

17. Mpasuna anddepeHunpoBaHmus.
OundbdbepeHumnpoBaHme pyHKUNA.

18. OnddepeHunposaHue PYHKUMIA.
[MponsBoaHbIe BbICLLIMX NOPSAKOB.

19. MpousBoaHble YHKUMIA, 3afaHHbIX
napameTpuyeckn, HesIBHO.

20. KoHTponbHas paboTa.

21. MNMpaeuno Jlonutana Hanbonbliee n Hau-
MeHbLUee 3HavyeHUs hyHKLMUN Ha OTPE3KeE.
22.00wee wnccrnegoBaHne QYHKUMM M NO-
CTpOeHue rpadouka.

19

2 cemecTp

OuddepeHumansHoe uncducne-
HUe YHKLMN HECKOMbKUX ne-
peMeHHbIX

1. ®yHKUMM  HECKOSIbKMX  MEPEMEHHbIX.
O6nacTtb onpegenenus. MNpegen.

2. YacTHble Npon3BoHbIe DyHKLMN
HECKOMbKUX NEePEMEHHbIX.

3. OKCTpemMyM YHKUMU OBYX NEPEMEHHbIX.

[ponsBogHasa no HanpaBneHuwo. 'pagneHT.

WHuTerpansHoe ncyucneHme
dYHKUMN 0gHOW NepeMeHHOoM

4. HenocpeacTBEHHOE NHTErPUPOBaHUE.

5. BHeceHue noa 3Hak AndpdpepeHuunana,
WHTErpupoBaHue 3aMeHon NnepemMeHHon

6. WHTerpupoBaHue BblpaXKeHni
copepaiymx KBaZapaTHbIN TPEXUrieH.
WHTerpmpoBaHne Mo 4acTtsam.

7. WHTerpuposaHne Apo6HO-pauUmMOHanbHbIX
PYHKUURA.

8. WHTerpupoBaHne p[poOHO-paLUMOHanbHbIX
dyHKUNA. NHTerpmpoBaHue nppaumoHanbHbIX
PYHKUNRA.

9. WHTerpuvpoBaHue TPUTOHOMETPUYECKMX
dYHKLMIA.

10. WHTerpupoBaHue TPUTOHOMETPUYECKMX
dyHKLUMIA.

11. KoHTponbHasa paborTa.

12. BbluucrneHve onpeaeneHHbiX MHTerpanos.
WHTerpmpoBaHne no YacTsm.

13. 3ameHa nepemeHHOW B ONpeaereHHOM
WHTerpane.

14. BbluucneHve nnowagen. BbluucneHue
06BbEMOB Ten BpaLleHus.

15. Bblumcnenne anvHel gyrn. HecobecrtBeH-
Hble MHTerpansbl.

24

AnemeHTbl TOKI

16. KomnnekcHble 4ynucna, OencTBus Hag HU-
MW.

OuddepeHumanbHble  ypaBHe-
HUS

17. MogenupoBaHne pearbHbIX NPOLECCoB C
nomowbio guddepeHunansHbiX yYpaBHEHUMN.
OvddepeHumanbHble ypaBHEHNSA 1-ro




nopsagka c pasgendarnwnMmmnca nepemMeHHbIMN.

OpHopogHble anddepeHumnanbHble
ypaBHeHus 1-ro nopsgka.

18. JInHenHble anddepeHumanbHble
ypaBHeHus  1-ro  nopsigka.  YpaBHeHus
BepHynnu.

19. OudpdepeHumnanscHble ypaBHEHUs 2-ro
nopsigka, onycKatoLme NoHmKeHne nopsaaka
20. OpaHopoaHbie anddepeHumanbHble
ypaBHeHusa 2-ro nopsigka. Metog Bapuauum
NPON3BOSIbHOW NOCTOSIHHOM.

21. PeweHne HEeO4HOPOAHbIX
onddepeHumanbHbiX  ypaBHEHUIN 2-ro
nopsgka co cneynanbHOM  NPaBoW YacTbio.
22. PelweHne HeogHOpPOAHbIX AuddepeHum-
anbHbIX YpaBHEHUN 2-ro nopsigka co crneum-
anbHOW NpaBoOmn 4acTbio

23. KoHTponbHas paboTa.

24. PelueHne CcUCTEM JMHENHbIX Audde-
peHLManbHbIX YpPaBHEHWA C MOCTOSHHLIMU
KoadhdmUMEHTaMMN.

9 Pagbi 25. Yucnosble pagbl. WccnepoBaHune
CXOAMMOCTM. HoctaTouHble NpU3HaKK
CXOAMMOCTM YMCMOBbIX PSOOB.
26. 3Hakouepepywoolmecsa psgbl. Teopema
JNlenbHnya.  AbcontoTHasd N  ycrioBHas 6
cxogumocTtb. CTeneHHble psgbl. VHTepBan
CXOOUMOCTM.
27. PasnoxeHne  yHKUMW B psafbl.
MpunoxeHve psgoB K - NPUBAVKEHHbBIM
BbIYMCIEHUSM.

3 cemecTp
10 Teopus BEPOATHOCTEN [ 1. KombuHaTopuka. Bbluncnexne
MaTemMaTudeckasi ctaTucTuka BEPOSATHOCTU COOLITUIA. TEOpPEMbI CIOXKEHUS 1
YMHOXEHUS BEPOSATHOCTEMN. YcnoBHas
BEPOSATHOCTb.
2. ®opmyna nonHon BeposaTHocTU. dopmyna
Baneca. MNoBTopHbIE UCMbITAHWSA, dhopMyna
BepHynnu. JlokanbHass w“ uWHTerpanbHas
Teopewmsbl Jlannaca.
3.. [MCKpeTHble CryYyalHble BEMYUHBI,
Yucnosble XxapakTepuCTUKK.
4. HenpepbiBHble CcriyyYaviHble BENUYMHBI. 15
UuncnoBble XapakTePUCTUKN.
5. 3akoHbl pacnpepeneHns  cnyvamnHbiX
BennuuH. PaBHOMepHOe pacnpeeneHue.
HopmanbHoe pacnpegenexue.
MokasaTenbHoOe pacnpegernexue.
6. BbibopouHbIn MeToa. Bbibopka. MonuroH,
rmcrorpamma.
7. To4ye4yHble OLEHKN. eHepanbHaa wu
BbIGOpOYHas cpegHas. [eHepanbHas u
BbIBOpOYHas ancnepcus.
8. VIHTepBarnbHble OLEHKN.
5.2.3 JlabopaTopHbIn NnpakTukym  He npegycmoTpeH
5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)
Ne HanmeHoBaHue pasgena guc- Bug CPO TpyooeMKkocTb,
n/n UUNIIMHBI ak.M




JlnHenHas anrebpa

lMpopaboTka MaTepmanoB No NeKumnsim,
y4ebHuMKam, y4yebHbIM nocobusim
MoaroToBka K NPaKTUYECKUM 3aHSATUAM
BbinonHeHue pacyetos gns O3

N =

N

BekTopHas anrebpa

MpopaboTka maTtepmanos No Nekumam,
y4yebHukam, yyebHbIM nocobusim
MoaroToBka K NPaKTUYECKUM 3aHATUAM
BbinonHeHue pacyetos ans O3

N
()]

5,5

AHaﬂMTquCKaﬂFGOMeTpMﬂ

MNMpopaboTka maTepranos Mo nekumsm,
yyebHukam, y4ebHbIM nocobusim
MoaroToBka K NMPaKTUYECKUM 3aHATUAM
BbinonHeHue pacyeTtoB ans 03

OndpdepeHumansHoe
Hue

ncyucrne-

MpopaboTka mMaTepranos Mo Nnekuusam,
y4yebHuKam, y4ebHbIM nocobusim
MoaroToBKa K MPaKTUYECKUM 3aHSTUSM
lMoaroToBKa K ayguUTOPHOW KOHTPOSbHOMN
paboTte
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OuddepeHupansHoe  mncudncne-
HMe YHKUMN HECKONbKUX ne-
peMeHHbIX

lMpopaboTka maTtepranos no NeKUMaMm,
y4yebHukam, y4yebHbIM nocobusim
MoaroToBka K NPaKTUYECKUM 3aHSATUAM
BbinonHeHune pacyetos ans O3

WHTerpansHoe ncymncrieHve
dYHKUUN OOHOW NepeMeHHOM

[MpopaboTka maTtepmanoB No NeKUmaMm,
y4yebHukam, y4ebHbIM nocobusim
MoaroToBKa K NpakTUYECKUM 3aHATUAM
lMoaroToBka K aygUTOPHOW KOHTPOMBHON
paboTte

BbinonHeHue pacyeTtoB ans 03
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AnemeHTbl TOKI

MpopaboTka mMaTepranos No Nnekuusam,
y4yebHuKam, y4ebHbIM nocobusim
MoAroToBKa K NPaKTUYECKUM 3aHSATUSIM

= (N OAIN|O[W I WIN|=[W |00 | W INWINININ

OnddepeHumanbHble ypaBHEHNS

lMpopaboTka MaTepmanoB No Nekunsim,
y4yebHuKam, y4yebHbIM nocobusim
MoAroToBKa K NPaKTUYECKUM 3aHSTUSIM
MogroTtoBka K ayAMTOPHOWN KOHTPOSTbHON
paboTte
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N
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»

15,2
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MpopaboTka maTtepmanos No Nekumam,
y4yebHukam, yyebHbIM nocobusim
[MoaroToBKa K NPakTUYECKMM 3aHATUSAM

4

3

10

Teopus BepoaATHOCTEN N MaTema-
TN4eckasi ctTaTucTmka

lMpopaboTka maTtepmanos No NeKUmaMm,
y4yebHukam, yyebHbIM nocobusim
MoaroToBKa K NPaKTUYECKUM 3aHSTUSIM
BbinonHeHune pacyetos ana 3

22,9

7,5

10
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no HanpasneHuio 36.03.01 «BeTepunHapHoO-caHMUTapHas a3KcnepTu3a», AHEBHOW W 3a04YHON
dopm obyudenuna / 1. C. Cauko [n gp.] ; BI'YUT, Kadeapa Bbicluen matemaTuku. - BopoHex:
BI'YUT, 2021. - 12 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3088

2. AHanutu4yeckasa reomMeTpusi [ONEKTPOHHbIN pecypc]: MeToaudeckne ykasaHust 1 3a-
AaHusA ans camocTosTernbHoM paboThl (Kypc «MatemaTukay) ansa CTyaeHToB, 06y4atoLwmxcs no
HanpasneHuto 36.03.01 «BeTepuHapHo-caHuTapHasa akcnepTu3ay, OHEBHOM M 3a04HOW hopMm
oby4venna / [1. C. Canko [n gp.]; BI'YWUT, Kacdenpa Bbicluen matematukn. - BopoHex: BI'YUT,
2021. - 18 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3089

3. MpousBoaHble PYHKUNI [ONEKTPOHHLIN PECYPC]: METOANYECKNE YKa3aHUs N 3adaHns
Ans camoctosTenbHon pabotbl (Kypc «MartemaTuka») Ans CTyaeHToB, obyvarouwmxcs no
HanpaeneHuto 36.03.01 «BeTepuHapHo-caHuTapHasa akcrnepTusa», QHEBHOW U 3a0YHOW (hopMm
oby4venna / [1. C. Canko [n gp.]; BI'YWUT, Kacdenpa Bbicluen matematukn. - BopoHex: BI'YUT,
2021. - 31 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3090

4. HeonpepeneHHble NHTerpanbl [ONEKTPOHHbBIN pecypc]: METOANYECKME YKa3aHUA U
3afaHusa ons camocToATenbHom paboTbl (Kypc «MatemaTtukay) ana CTyaeHToB, obyyatoLmxcs
no HanpasneHutio 36.03.01 «BeTepmHapHO-CaHuUTapHaa akcnepTu3a», AHEBHOM W 3a04YHOW
dopm obyyenunsa / [1. C. Canko [n ap.]; BI'YUT, Kadegpa Bbiclien matemaTtukun. - BopoHex:
BI'YWUT, 2021. - 23 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3092

5. OnpepeneHHble UHTErpanbl [ONEKTPOHHbLIM pPecypc]: MeToanudeckue ykasaHus 1 3a-
AaHWs Ans camocToaTenbHoM paboTbl (Kypc «MaTemaTtukay) ons CTygeHToB, 06yyaroLwmnxcs no
Hanpasnenuto 36.03.01 «BeTepuHapHo-caHUTapHasa akcnepTu3ay, AHEBHOM M 3a04HOW hopMm
obyuenus / [1. C. Cawnko [n ap.]; BI'YUT, Kacdeapa Bbicluen matematuku. - BopoHex: BIYUT,
2021. - 20 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3093

6. OudhbepeHumanbHble ypaBHEHUS [ONEKTPOHHbBIA pecypc]: MeToguMyeckme ykasaHus
N 3agaHns ons caMocTosTenbHon paboTbl (kypc «MatemaTtmkay) Ansa cTyaeHToB, o0ydaroLmnx-
cs no HanpasneHuto 36.03.01 «BeTepunHapHo-caHUTapHasi akcnepTusa», AHEBHOW N 3a04HOM



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3093
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3092
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3090
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3089
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3088
https://e.lanbook.com/book/319844
https://e.lanbook.com/book/172098
https://e.lanbook.com/book/304469
https://e.lanbook.com/book/304844
https://e.lanbook.com/book/264854%20%0D4

dopm obyudenuna / 1. C. Cauko [n gp.] ; BI'YUT, Kadeapa Bbicluen matemaTuku. - BopoHex:
BI'YUT, 2021. - 32 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3094

6.4 MNepeyeHb pecypcoB MHPOPMALMUOHHO-TENIEKOMMYHUKALUMOHHON ceTn «UHTep-
HET», HEOOXOIUMBIX JIJISl OCBOSHUS TUCIUTIIMHBI (MOIYJIs)

HanmeHoBaHue pecypca cetu «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHast anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamgopma «FOpalim» https://urait.ru/

OB6C «JlaHb» https://e.lanbook.com/

AUBC «Mezallpo» https://biblos.vsuet.ru/MegaPro/Web
Calm Mu+Hucmepcmea HayKu U ebicwieao obpasoea- | http:/minobrnauki.gow.ru

Hus P®

AnekmpoHHasi UHhopmMayUoOHHO-0bpa3oeameribHas http://education.vsuet.ru

cpeda ®I60Y BO «BI'YUT

6.5 MNepeyeHb MHPOPMALIMOHHBLIX TEXHONMOIMN, UCNONb3yeMbIX MPU ocyllecTBe-
HMM oGpa3oBaTenbHOro npouecca No AUCUUNIIMHE, BKIOYaA nepeyYyeHb NPOrpamMmHoOro
obecne4vyeHnA U NHHOPMALMOHHbIX CMPaBOYHbIX CUCTEM

lMpu u3y4deHuu ducyunauHbl UCMONMbL3yemcs npospaMmHoe obecriedeHue, CO8pPeEMEHHbIE
rnpogheccuoHarsbHble 6a3bl 0aHHbIX U UHGOPMaYUOHHbIe cripagoyHble cucmembl: SNOC yHu-
gepcumema, 8 mom qucrie Ha 6ase npoepammHou rnrnamagopmel « Cpeda arneKmpoHHo20 obyye-
Husa 3KL», asmomamu3uposaHHas UHhopmMayuoHHass 6asza «MIHmepHem-mpeHaxepbl», «UH-
mepHem-aK3ameH»

anI ocBO€HMN gucuunninHbl Ucnosnb3yeTcAd JNIMUEH3IUOHHOE N OTKPbITOe NPOrpamMm-
HOe o0ecrieucHne

Mporpammbl JInueH3un, pekBM3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa
Adobe Reader Xl (6ecnnatHoe IM0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT O6pasoBaHne Jinuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 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 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-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-li-
cense
Libre Office 6.1 Jnuensunsa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIV MakKeT OnepaunoH-
Hou cuctembl AnbT OBpasosaHue 8.2)

7 MaTepmnanbHO-TeXHU4Yeckoe obecneyeHme gucCUMNNHbI (Moayns)

Y4yebHble ayautopum Ons npoBeaeHns y4ebHbIX 3aHATUN B TOM Yncne B popme npakTun-
YeCKOW NOAroTOBKM BKITOYAIOT B cebs:

Ne 401 Komnnekt mebenun gna ydebHoro npouecca — 80 wT. NepeHOCHOM NpoOeKTop
Acer. Ayano-BudyanbHasd cuUCTEMA JEKUMOHHbIX ayanTtopuin (MynbTUMEOUMHBLIA MNPOEKTOP
EpsonEB-X18, HacTeHHbIN akpaH ScreenMedia)

Ne 332 Komnnekt mebenun gna yyebHoro npouecca — 30 wr., Paboune ctaHumm 12 wr
(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

Ayauntopumn ans camocTtosiTenibHOM paboTbl oby4vatowmxca noakntodeHsl K cetn UIHTep-
HeT:

Ne 337 Komnnekt mebenn ans yvyebHoro npouecca — 12 wrt., Paboyne ctaHuumn 11 wr
(Intel Core 2 DuoE7300)

[ononHUTensHO ANns camocTosTenbHOM paboTbl 06yYalroLMXCa UCMONb3YITCHA YnTarnb-
Hble 3anbl pecypcHoro ueHTtpa BIMYUT ocHalueHHble kKomnbloTepaMm CO CBOOOAHBbIM LOCTYNOM
B ceTb VIHTEpHET 1 BMBNNOTEYHBIM U MHPOPMALMOHHO-CNPABOYHBIM CUCTEMaM

8 OueHoYHble MaTepuanbl ANs MPOMEXYTOYHOW aTTecTauum oOyuvarLMUXcsA no
avcuunnuHe (Mmoaynio)

OueHouHble MmaTtepuansl (OM) Ansg aucumnnvHel (Moayns) BKAOYaloT B cebs:

- NepeyvyeHb KOMNETEHUNA C YKa3zaHNEM UHAMKATOPOB OOCTUMXEHUSI KOMMETEHLMI, 3TanoB
nx oopMUpPOBaHUS B NpoLecce 0CBOEHNS obpasoBaTesibHON NPorpaMmbl;

- ONMcaHue LwKan oueHnBaHus;

- TUMNOBbIE KOHTPOSbHbIE 3afaHuUs UM WHble MaTepuanbl, HeobxoauMble LA OLEHKM
3HaHWW, YMEHUWN, HABbIKOB;

- MeToguyeckme maTtepuvansl, onpeaensowme npouenypbl OLEHMBaAHUS 3HAHUA, YMEHWUMN,
HaBbIKOB 1 (UN1) onbiTa OEATENbHOCTH.

OM npeacTtaBnsTCa OTAEMNbHBIM  KOMMIEKTOM M BXOAAT B COCTaB pabouyen
nporpaMmmbl AUCUUNNUHBbI (Moayns).

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBum ¢ I BIYUT «lMonoxeHne o6
OLlEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K paboyen nporpamme

1. OpraHu3ayMoHHO-MeToANYEeCKME AaHHble AUCLMNIINHBI ANS OYHO-3a04MHOWN UMK
3ao4Houn popmM oby4eHuUs

1.1 O6bemMbl pasnnyHbiX ¢popMm y4eOHOM paboTbl U BUALI KOHTPONSA B COOTBET-

CTBUM C Y4€OHbIM NIaHOM
O6Lwaga TpyaoemMKocTb AUCUMnAnHbI (Moaynsa) coctaBnsaeT 12 3a4eTHbIX eguHuL

Buabl yyeb6Hon paboThbl

Bcero ak. yacos

PacnpeneneHme TPyAOEMKOCTU NO ceMeCTpaMm, ak. 4

1 cem.

2 ceM.

3 cem..

O6was TPYAOEMKOCTb
ancumnnuHel (Mogyns)

432

144

180

108

KoHTakTHas paborta B T.
Y. ayaUTOpHbIE 3aHATUSA:

58,2

22,2

20,2

15,8

Jlekumn

22

8

8

6

8 mom 4ucrie 8 ¢hopme
npakmu4deckou
no020moesKu

MNpakTuyeckme 3aHATUA

26

10

8 mom 4ucre 8 ¢hopme
npakmudeckou
no02omoeKu

KOHch'I bTauun TekyLimne

3,3

1,2

1,2

0,9

KoHcynbTaumm nepen ak-
3aMEeHOM

4

2

PeueH3npoBaHue
KOHTPONbHbLIX paboT oby-
YaKLLNXCSA-3a04HMKOB

2.4

0,8

0,8

0,8

Bud ammecmauuu (3a-
4yem/3K3aMeH)

0,5

0,2

0,2

0,1

CamocTosiTenbHaa pa-
6oTa:

356,3

115

153

88,3

MogrotoBka K npakTtnye-
ckum/nabopaTopHbIM  3a-
HATUAM, npopaboTka
mMaTepuanoB Mo NeKUnsM,
y4yebHukam, y4ebHbIM no-
cobuam

308,8

98,2

136,2

74.4

BbIiNnonHeHWe  KOHTPOIib-
HoW paboTbl

30

10

10

10

MoarotoBka K 3K3aMeHy
(KOHTpONb)

17,5

6,8

6,8

3,9




OLEHOYHBbIE MATEPUAIbI
AnAa NPOMEXYTOYHOU ATTECTALUN

no gncuunrinHe

MaTeMaTukKa




1 MepeyeHb KOMNETEHUUN C yKkasaHMeM 3TanoB ux chopMmupoBaHUA

Ne Koga HaumeHoBaHue komne- | Kog v HanmeHoBaHWe MHAMKaTopa AOCTMKEHUS KOMNETEHLUN
n/n Komne- TeHUnn
TeHuMn
1 Or1K-3 CnocobeH npumeHsTb | MWO-1onks MNpuMeHSieT mMateMaTMyeckuii annapaTt uccriegoBa-

COOTBETCTBYHOLWMIA -
3MKO-MaTemMaTuyecKnin
annapart, MeTogbl aHa-
nm3a n MogenupoBaHus,
TEOPETUYECKOrO U 3KC-
nepvMeHTanbHOro  uc-
cnefoBaHusa npu pelue-
HU  npodeccnoHanb-
HbIX 3agau

HUSA PYHKUMIA, NTMHENHON, AndbdepeHumansHOro n UHTerpanb-
HOroO MCYUCIEeHUs, paaoB, AuddepeHumnanbHbIX YpaBHEHWUNA,
Teopun OYHKLMIN KOMMIIEKCHOTO NEPEMEHHOIO, YACMEHHbBIX Me-
TOLOB.

Koa v HaumeHoBaHWe nHamkaTopa AOoCTmKe-

HNA KOMMNETEHLINN

PesynbTathl 06yyeHust (nokasaTenu oLeHBaHNS)

NO-1onks MpumeHsieT MaTemaTuyeckuin anna- | 3HaeT MeToabl NIMHENHON U BEKTOPHOW anrebpbl, aHanuMtu-
uccnegosaHus  YHKUUKA, TNMHEWHOW | YeCKoW reomeTpun, metoabl AnddepeHLnansHoro u WH-
anrebpsbl, AnddepeHUNansHOro U NHTerpanb- | TerpanbHOr0 WUCYUCIEHUs,  MeToAbl pelleHus audde-
HOrO MCYUCNEHUs, pAdoB, AuddepeHumans- | peHuManbHbIX YPaBHEHUA MNEPBOro M BTOPOro MOpsiaka,
HbIX ypaBHeHUI, Teopun OYHKLMIN KOMMMEKC- | pasnoxeHwe yHKUUA B psg, TEOpUN OYHKUUA KOMMNEeKC-

part

HOro nepemMeHHoro, YncrieHHbIX MeTogoB.

HOr0 NEPEMEHHOr0, OCHOBHbIE MOHATUS TEOPUM BEPOSTHO-
CTen U1 MaTeMaTU4EeCKOM CTaTUCTUKU

YMeeT wucnonb3oBaTb annapat JSIMHEMHOW M BEKTOPHOWN
anrebpbl, aHaNUTU4YECKON reoMeTpun, NPUMEHSITb MeTOAbI
MaTemMaTM4eCKoro aHanunsa npv pelieHnn npodeccmoHans-
HbIX 3agad, uccnegosaTb PYHKUUKU, CTPOUTb UX rpadumku,
pewatb AuddepeHumanbHble ypaBHEHUS, UCCeaoBaTb
psAabl HA CXOAMMOCTb, UCMOMb30BaTb METOAbl MccrenoBa-
HUSE PYHKLUUN HECKOMbKUX MEepeMeHHbIX, OueHuBaTb na-
pameTpbl pacnpegeneHuin, obpabaTbiBaTb M aHanu3vpo-
BaTb pe3ynbTaTbl 3KCMEPUMEHTA C MNPUBIIEYEHNEM COOT-
BETCTBYOLLEro usnko-MaTemaTmyeckoro annapaTta
BnageeT HaBblkamu pelleHns 3agay NIMHENHOW anrebpbl u
aHanUTM4YeCcKon reoMeTpun, 3agady MaTemaTMyeckoro aHa-
nu3a, Teopun YHKLUUIN KOMMIIEKCHOTO MEPEMEHHOro, UC-
cnepoBaHus  dyHKUMIA, peweHns  auddepeHumanbHblX
ypaBHEHUN NepBOrO W BTOPOro nopsgka, PpasnoXeHus
dyHKUMN B pand, MpUMEHeHua  annapata  YyHKUUn
HECKOSbKUX NEPEMEHHbIX, 3agay Teopun BEpPOATHOCTEN U
MaTeMaTU4eCKon CTaTUCTUKK, TMPUMEHEHUS maTemaTtuye-
CKoro annapata Aansg obpaboTku u aHanu3a pesynbTaTos,
Nony4YeHHbIX B pesynbTaTe 3KCnepuMeHTa

2 TTacmiopt (hoHIA OIICHOYHBIX CPEJICTB IO TUCITUTUINHE

Ne Paspensl NHpekc OueHo4Hble cpeacTBa TexHonorus/npouenypa oLeHuBa-
n/n | AUCUMMMVUHBI KOHTpONnupy- HaumMmeHoBaHue NeNe 3agaHuin HUS (cnocob KOHTpOns)
€eMoMm KoMmne-
TeHUuun (unu
ee yactu)
1 Bonipocebl Kk 3k3ameHy 45-47 cobecegoBaHve
JInHenHasa orK -3 Tecmosble 3adaHus 1-3 OnaHOYHOE TECTMPOBaHNE
anrebpa LHomawHee 3adaHue 40 npoBepka npenogasaTenem
Ketic-3adaHue 32 npoBepka npenogasarenem
2 Bornipocebl Kk 3k3ameHy 48-52 cobecegoBaHve
BekTopHas oK -3 Tecmosble 3a0aHus 4-6 6raHo4HOe TeCTMpOBaHMe
anrebpa LHomawHee 3adaHue 41 npoBepKa npenogasarenem
Kelic-3adaHue 33 npoBepKa NpenogaBaTenem
3 | AHanutunye- Bonpocbl k 9k3ameHy 53-60 cobecegoBaHue
ckas OlK -3 Tecmosble 3a0aHus 7-9 OnaHoO4YHOE TECTMPOBaHUe




HomauwHee 3adaHue 42 npoBepkKa nNpenogaBaTenem
reomeTpus Kelic-3adaHue 34 npoBepKa NpenogaBaTenem
4 | Onudde- Bonpocs! k sk3ameHy 61-87 cobecegosaHune
peHunans- oK -3 Tecmosbie 3adaHus 10-12 6naHo4yHOe TecTMpoBaHue
HO€e ncunc- KoHnmponbHas paboma 29 npoBepKa npenogasartenem
neHve Kelic-3adaHue 35 npoBepKa npenogasarenem
5 | Oudbdpe- Bonpocsi k 3a4emy 88-97 cobecegoBaHve
peHumarnb- Tecmosbie 3a0aHusi 13-15 OnaHoYHOEe TeCcTMpoBaHue
HOe uncuunc- Homawree 3adaHue 43 npoBepka npenogasaTenem
nexvie OrK-3 Ketic-3adaHue 36 npoBepka npenopaaeaTtenem
yHKUMN
HECKOIbKMX
nepeMeHHbIX
6 n Bonpocesl k 3a4emy 98-117 cobecegoBaHue
HTerpans- Tecmosble 3a0aHus 16-9 OnaHoYHOEe TeCcTMpoBaHue
HO€e ncunc-
nenve KoHmponbHasi paboma 30 npoBepka npenogasarenem
cyHKUMM Of1- OrK -3 [lomawHee 3adaHue 44 npoBepka npenogasaTenem
HOW ne- Kelic-3adaHue 37 npoBepka npenogasaTenem
peMeHHoW
7 DHEMEHTbI Bonpocsl k 3a4emy 118, 119 cobecegoBaHue
TOKM OriK -3 Tecmosbie 3a0aHusi 20, 21 OnaHoO4YHOE TeCcTMpoBaHue
8 | Ouddpe- Bonpocs! k 3a4emy 120-137 cobecefoBaHune
peHumans- orK -3 Tecmosble 3adaHusi 22-25 OnaHoYHOEe TeCTMpPOBaHNe
Hble ypaBHe- KoHmpornbHas paboma 31 npoBepKa npenogasarenem
HUs Kelic-3adaHue 38 npoBepka npenogasaTenem
9 Bonpocesl k 3a4emy 138-143 cobecegoBaHve
Pagbl OnkK -3 Tecmosbie 3a0aHusi 26-28 OnaHo4YHOEe TeCTMpOBaHne
Kelic-3adaHue 39 npoBepka npenogasaTenem

3 OueHo4Hble MaTepuanbl Ans NPOMeXYTOYHOM aTTecTauuu.

TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIe MaTepuans.il,
HeobxoAuMbie AN OLEeHKU 3HaHUW, YMEeHUN, HaBbIKOB U (Unun) onbiTa
AeATeNbHOCTU, XapaKTepu3yrLwmx atanbl GopMUpoBaHus

KOMI'IeTeHLI,VIﬁ B npouecce ocBoeHuUs 06pasoBaTeanoﬁ nporpamMmmbl
McnbiTaHne npoMexxyToyHOM aTTecTaunmn obydarowerocs no AUCUMNANHE NPOBOAUTCSA
B doopMe 3K3aMeHa (3a4deTa), npeaycmaTpmBaeT BO3MOXHOCTb nocrneaytollero cobecenoBaHums.
Kaxgbin 6unet BkrntovaeT B cebs 1- 4 KOHTPONbHbLIX BONPOCOB (3aday), U3 HUX:
- 1-3 KOHTPONbHbLIX BONPOCOB Ha NPOBEPKY 3HAHWI;
- 1-2 3a0a4u Ha NPOBEPKY YMEHMWI N HABbLIKOB.

3.1 Tecmbi (mecmoesie 3adaHus)
3.1.1 Wucgpp u HaumeHosaHue komnemeHyuu OlMK-3 CnocobGeH NpUMEHATb COOTBETCTBY-
oM PU3NKO-MaTeEMaTUYECKMIA annapaT, MeToabl aHannsa u MoaennupoBaHus, TeopeTmye-
CKOrO M 3KCNepuMeHTarbHOro UccrnegoBaHus nNpu peleHnn npodpeccruoHanbHbIX 3agad

Ne 3a- TecTtoBoe 3ajaHune Cc BapmaHTtamMum OTBETOB U NpaBUIbHbIMU OTBETaAMU
JaHunsa
1 1 30
Onpegenutens matpuupl A= 2 5 0| paseH...
-1 1 4
1) 52 2)-10 3)0 4) 44.
2 12 4 8
OaHbl maTpuubl A= , B= . Matpuua A-B pasHa:
35 312




—3 —6 —3—6 98 612
1) 2) 3) 4)
[O 7] [ O 3 j [OS] [9 8 j

3 x+2y=2,
Mpu pelieHmnn cuctemsl no npasuny Kpamepa:
3x—-4y=7
1 2 2 7 1 2
1) A = s A 1: s 2 = s
3 4 3 4 2 7
1 2 2 2 1 2
A8 27 ™7 o)
1 2 2 2 1 2
3) A = 9 A 1= > 2 = ’
3 4 7 4 3 7
1 2 2 2 1 2
4) A = R A = , A, = .
3 4 3 4 3 7
4 CkansipHOe Npon3BefeHNe BEKTOPOB G W j , ecnnd = {3;5;8},1; ={-1;2;0} pasHo:
1) 2 2)-7 3)8 4)7
5 [NaHbl BEKTOpbl d = {2;5;7} mb= {1;2;4}. KoopanHaTbl BEKTOPHOIO Npou3BeaeHns
n=a x[; paBHbl:
1) (6;-1; -1) 2)(2;-4;5) 3)(6;2,1) 4) (3; 8; 6)
6 CmeLuanHoe nponsseaeHve sektopos d = (1;—2; 0), p = (1; 0;2), ¢=(-2;4;0)
paBHo:
1) 5 2)0 3) -4 4)-6
7 YrnoBoit koadpuumeHT npsimoit 6x +2y —5 = 0 pasen:
1) -6 2)-3 3)3 4)6
8 BbiGpaTb ypaBHEHNE OKPY)XXHOCTW, MPEACTABIIEHHOW Ha PUCYHKE:
y —
5 R > _R=3
\
2171 o l
\ I !
1, W X
1) x*+y*=9; Z)(x—4)2+(y—2)2=9;
3) (x+4)2+(y+2)2:9; 4) (x+4)2—(y+2)2: :
9 YpaBHeHue NrnockocTu, npoxogsiuen Yyepes Touky Mo (2; 1; -1) 1 umeroLlen HopManbHbIv
Bektop N ={1; -2; 3}, umeet BuA:
N2x+y+z+1=0 2) x-2y+3z+3=0
3)x-2y+3z+1=0 4)3x+y+z =0
10 ~ sin’x
lim——
Mpepen 0 X paBeH:

1) 2 2)0 1 4) 8




11

YKaxnte npaBunbHbI BapuaHT: «lpegen OTHOLWEHUS npupaLleHmsa PyHKUMK K npupaLle-
HWIO apryMeHTa, Koraa npupalleHme apryMmeHTa CTPEMUTCS K HYITHO, Ha3blBaeTCs .....»

1) acnmnToTomn

2) HeonpeaeneHHbIM MHTerpanom

3) nponM3BOAHOM OT AAHHOMN HKLIMKN

4) onpegeneHHbIM NHTErpasnom

12 s
Mpoussoaras dyrkumm ¥ = V4 ~%" pagua:
Y= ' al
1)y’=x—|r\/4—x2 2) 4—x? 3)y N 4)y':arcsin2x
13 YacTHas npounssoaHas pyHKUMM z = 5x°y — 3° + 7 no nepemeHHoii (y) npn x =1,y =0
paBHa:
1) 0 6) 2 3)4 45
14 2, 2
YacTtHas npoussogHasi 8_2 dyHKUMK z:y— paBHa:
y X
2 2 2y 1
N-—— 2)— 3)—735 4)—;
X X X X
15 KoopamHaThl Touek BO3MOXHOTO aKCTpeMyma pyHKUMM z = y* +2xy —6) paBHbI:
1) (3,00 2)(1,00m(0,1) 3)(1,1) 4)(1,0)
16 dx
HeonpegeneHHbIn nHTErpan Sx+3 paBeH
5 S5x+3
+ l1n|5x+3|+C 51n|5x+3|+C Sarctg al C
1) Sx+3 2) 5 3) 4)
17 n
OnpegeneHHbIN nHTerpan I cos(2x)dx paseH
n/4
1) -1/2 2)0 3) 1 4) 2
18 Mnowaab 06nacTi , orpaHUYEHHON MuHUAMK Y = 2X, y =X, X =1 paBHa
1) 1/3 2) 1/2 3) 2/3 4)1
19 O6bem Tena, NONyYEHHbIV Npy BpaweHun Bokpyr ocn OX durypbl, OrpaHN4EHHON NHN-
AMM y:\/;, y =X paBeH
1) n/12 2) /8 3) n/7 4) n/6
20 PelleHnsIMU ypaBHeHUs x> +2x + 2 = () ABNAOTCA:
1) z, =1%i 2) z,=-1%ti 3)z,=-1+i 4) z,, =241
21 PesynbTaT nponsBeaeHnst ABYX KOMMNIEKCHbIX yncen (2 —i) n (2 +i) paBeH
1)3 2) 5 4) 4 +i 4)4 -i
22 | O6uee peluenmne AnddEpPeHLMAnBHOM ypaBHEHNsS 1y = e¢* +1 umeeT BuA
1)y =2e"4+2x+C 2)y'=e"+x+C 3) )y’ =2e"+x+C 4)y’ =" +2x+C
23 | OBLee peluenme anddepeHLManbHOM ypaBHeHns 1" = —1/x° nMeeT Bug
1) Cx+x+C, 2) C,/x+C, 3) Cx+C,+1Inx 4) Cx+x* +C,
24

O6Luee pelueHne auddepeHumansHoro ypasHenus )" +2y' + vy =0 umeet Bug
1) Ce" +Coxe™ 2) Ce"+Cpe™ 3) Ce"+Ce” 4)Ce +0C,




25 UacTHoe peLleHue Y., MMHENHOTo HeOHOPOAHOMO AMddepeHLNansHOTO YpaBHEHNS
V"'+4y'+5y =sinx cnepyet uckaTb B BUaE

1) y,, = Ae *sinx 2) y,, = Asinx + Bcos x

3) ., =(dsinx+Bcosx)x  4) y,, =(Asinx+ Bcosx)e "

26 Cpeau npuBeaeHHbIX PAO0B CXOOATCA

Ny 2) S 3y — 2 Sn2

o n’+2

n-+2 n=1

27 Cpeav npuBeOeHHbIX pOoOB pacxoaaTcs

1)

n
n® +1

3 3L DY

n
n n

2(—1)"3% 2) 2(—1)"

28 PasnoxeHve dyHkuun y = e B psag MaknopeHa umeeT Bug,

0 PR 21 2 3
—X‘l'?!—g‘f-... —X—E—E‘F
2 3 3 4

<) IR R Dl
2! 3! 20 3

3.2 KoHTponbHas paboTta

3.21 Wuepp u HaumeHosaHue komnemeHyuu OlK-3 CnocobeH NpMMEHATb COOTBET-
CTBYHOLMIN PU3NKO-MaTEMATMYECKUIA annapaT, METOA4bl aHann3a u MOAEeNMPOBaHUS, TEOPETU-
4YEeCKOro 1 3KCNepMMEHTanNbHOro NCCnegoBaHus Npu pelleHnn npogeccnoHanbHbiX 3a4ad

Howmep 3a- TekcT 3agaHus
JaHuns
29 1. Haiitv npoussogHyto ¥'(x) dpyHKummn y(X), 3aaaHHON napamMeTpUHeckn C NOMOLLIbIO
ypaBHEHWI:
x=1/1-25¢*
y= arcsin? 5¢
HanTtn nponsBoaHble YHKUNIA:
1.4 2 2 \/sinx _ 2 x
2. y=In (3x +1) 3. y=x“" 4. y= = 5. y=ctg x-arccos(e")
30 BbluncnuTb HeonpeaeneHHble NHTerpansl
dx e’ 8
1. 2. | ——=dx 3. | x7"dx 4. | x* Inxdx
I xIn® x I ll_er I I
x* +2x+21 dx
N SR e
(x+D)(x—4)(x+5) (x+1D)x
31 Haiitu oblee pelweHue guddepeHumanbHbIX YpaBHEHUI

y,:(£J2+Z
sin® xdy—3Y cosxdx=0 y) x
T xT xcostx 4 V'=yeagx  Y'+2y'+y=x+1

1

3

3.3 Kenc- 3apaHuna




3.3.1 Wudgpp u HaumeHosaHue komnemeHyuu OlNK-3 CnocobeH NPUMEHSATb COOTBETCTBY-
oM OU3NKo-MaTeMaTUYECKMin annapaT, MeToabl aHannsa u MogennupoBaHusg, TeopeTmye-
CKOro N 3KCNepMMeEHTarnbHOro nccrnegoBaHns nNpu peLleHn npogeccmoHarnbHbIX 3agay
3adaHue: [JaTb pa3BepHyTblie OTBEThI HA CreayoLne CUTyaumMoHHbIe 3adaHns

Howmep 3a-
[aHns

TekcT 3apgaHus

32

NMoasapava 1

MpegnpuaTtue, cneunanuanpyolleecs Ha NPoOn3BOACTBE BEPXHEN oaexabl, Ans
Npou3BOACTBA NSaLlen U KYpTOK MCNOSb3YyeT Cbipbe ABYX TUNOB: A1 1 Az. Hopmbl
pacxofa Kaxaoro U3 HMX Ha Npon3BOACTBO €ANHULbI NPOAYKUUKN KaXKaoro Buaa u
ob6beMm pacxoga 3a 1 AeHb 3agaHbl Tabnuuen:
Hopwel pacxona CeIpba BHI CEIpbA
Ha €IHHHLY ITPOIYKIIHH.

YCII. el % A
ITnanmu 3
KypTru 2
Pacxon celped Ha 1 aeHb., | 900 300
VCIL. efl.
[MycTb exXeaHeBHbIN 06BbEM BbiMycKa Nnawlemn n KypTok COCTaBNsSET X1 U X2 COOT-
BETCTBEHHO, TOr4a mateMmaTndeckas MoAesnb NSl HAXOXAEHUSA eXXeaAHEBHOro
BbIMyCKa KaXkoro Bnaa BepxHen oaexabl MOXeT UMeTb BUS, ...

BapuwaHTbl oTBETOB

{51’1 + EII =800 {21’1 + 5.“{2 =800
)

| B

Lh

2x; +3x, =900 3xy + 2x, =900

21’1 +5I2 =900 51.'1 + 21’2 =900
le + 2.‘{2 =800 " 2.1’,'1 -|—3x2 =800

MNop3apava 2

YCcTaHOBUTE COOTBETCTBME MEXAY BUAOM U3AENUSA N eXeaHEBHbIM 0O bEMOM €ro
BbIMycKa.
1. ExXeqHeBHbIN 06bEM BbIMycKka nraLLen.
2. ExxegHeBHbI 06beM BbiNycka KypTOK

BapuaHTbl oTBETOB

[ o [ 200 [ s0 [J300 [ 150

Mop3sapaya 3

CTOMMOCTb eauHMLbI CbIpbst KXA0ro Tuna 3agaHa maTtpuuen-ctpokon B =(20 25).
CTOoMMOCTb Cbipb4, 3aTpa4eHHOro Ha NPoOn3BoACTBO KypTOK, coctaBuT 11000 ean-
HULL.

33

HaHbl koopamHatel BepwnH nupamugsl ABCO  A(5,-1,3), B(-1,5,3), C(3,5,-1),




1
D(-2,-7,-5). HanTtu BbiCOTY Nnpamuabl, ucnonb3ys opmyny V =§SH .

34

. .ox y-1 z+1
HanTtu Touky nepecedyeHuss npamMon —=-——=

2 1
pes Toukn A(1,3,8), B(0,4,7), C(10,5,3).

N NIOCKOCTU, NpoxXoasLlen ye-

35

O6bEM npoayKuuun u, Bbinyckaemomn pabovmm B TedeHne paboyero gHs, Bblipaxa-
. 5 15 ..
eTcsa yHKUMen u(t)=—gt3 +?t2 +1007+50 , roe t — Bpems, 4; Npu4ém 1<r<8 . Bbl-
YNCANTb NPOU3BOANTENBLHOCTL TpyAa. Beluncnntb Npon3BoANTENLHOCTL Tpyaa Ye-
pe3 1 4 nocne Ha4yana u 3a 1 4 4O OKOHYaHusA paboyero aHA. B kakoe Bpemsi Npouns-
BOOAUTENBbHOCTb TpyAa MakcumMmanbHa?

36

O6Lwme n3gepxkn NPoOn3BOACTBa 3afaHbl PyHKLUMNEN
U =0,5x"+0,6xy+0,4y> —700x - 596y +2000, rae X 1 y — COOTBETCTBEHHO KONunye-

ctBo ToBapoB A n B. Ckonbko eanHu, Toeapa A n B Hy)kHO npon3BecTu, YTOObI 13-
OEPXKKM Ha UX N3roToBNEHNE BbINN MUHUMANbHbIMUN?

37

N9 —x? 5

BbluvcnnTb uHTErpan .[44

X

38

B ropoge ¢ HaceneHnunem 4000 4yen. pacnpocTpaHeHue anuaeMnn Nog4YnNHAETCA
d
ypaBHEHUIO ?); =0,001y(4000~y), roe y — 4ncno 3abonesBLIMX B MOMEHT BPEMEHM .

Uepes kakoe Bpemsi 3aboneeT 90 % HaceneHus, ecnn B Ha4anbHbI MOMEHT Bone-
no 2 % HaceneHuna?

39

C nomouybto pa3noXxeHunA I'IOD,bIHTeraJ'IbHOIZ (*)yHKLl,I/II/I B pAA4 BbIMUCITINTL C TOYHO-

1 .
ctbto 0,001 nHTerpan I%dx.
0

3.4. lomawHee 3apaHune
3.4.1 Wudgpp u HaumeHosaHue komnemeHyuu Ol1K-3 CnocobeH NPUMEHSATb COOTBETCTBY-
oM OU3NKo-MaTeMaTUYECKMin annapaT, MeToabl aHannsa u MogennupoBaHusg, TeopeTmye-
CKOr0 N 3KCNepMMeEHTarbHOro nccrnegoBaHns nNpu pelleHn npogeccmoHarnbHbiX 3agay

Howmep 3a- TekcT 3apgaHus
naHusi
40 2 34 1
0-12-2
3agaHue 1. BolumcnuTb onpegenntens 2 01 ol
-5 03 1
3agaHue 2. [NMponssecTn AeNCTBUA Hag MaTpuLamu.
23 -1 1 -20 0-31
24B-C,rpe A=|32 1|, B=|4-33| C=|4 02|,
120 1 21 3-12
3agaHve 3. PelunTb CUCTEMY NIMHENHBIX YPaBHEHUI
1) c nomowbto Npasuna Kpamepa, 2) cpegcreamm MaTpuyHOro MCHUCIEHUS.
x+y-3z=-1
2x +y -2z =1
X+y+ z=3
41 1. [aHbl KoopanHaThl BeplumH nupammabl ABCD




A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTtu: 1) yron mexay pebpamu AB n AC;
2) nnowagab rpaHn ABC; 3)o6bem nupamuabi.

2. [JaHbi BekTopa @d=4p- 4§ n p= p+24 . N3BecTHo |13| =3, |67|=3, Z(P,q)=150°.
Hantw: 1) a5 |, 2) | axp |.

42 1. [aHbl KoopanHaThl BepLUNH TpeyronbHnka ABC

A(3,6), B(11,10), C(9,6). Hantn: 1) ypaBHeHune megumaHbl AD u ee anuny; 2)
ypaBHeHue BbicoTbl AE 1 ee anuHy: 3) yron mexay meavaHou u BbicoTon. Cae-
natb YepTex.

2. [laHbl kKoopauHaThl BepwnH nupammasbl ABCD

A(5,-1,3), B(-1,5,3), C(3,5,-1), A(-2,-7,-5). Hawntu: 1) ypaBHeHue rpaHn ABC; 2)
yron mexay pedbpom AD 1 rpaHbio ABC; 3) ypaBHeHMe BbICOTbI, OMyLLIEHHON W3
To4kn D Ha rpaHb ABC; 4) TOUKy nepeceveHuns BbICOTbl C FpaHbio U AJIMHY BbICOTbI.
3. Hanucatb kaHOHMYeckoe ypaBHEHWE AMNnrnca, eCriv OH NPOXoAMUT Yepes3 TOYKU
M(2; 3) n N(4; 0). Hantn ero akcueHTpucuteT. Caenatb YepTex.

43 1. HaliTv YacTHble NPoV3BOAHbIE BTOPOro nopsaka yHkuumn z = f(x,y).
_XxXTy
x4y

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

3. Haiitn nponsBoaHyto pyHkuMM z = x° —3x2y +3xy> +1 B Touke M (1;1) B Hanpae-
neHmu pgr, o rae ML), M (2;3).

4. Hantun akcTpeMym yHKUMK z =x" +0.5xy+0.5y” +2x+4y+2.

44 1 . Bbluncnute nnowaab purypbl, orpaHU4eHHON NNHUSMU:
a)yzz\/;, y:\/;,x:4. b) x=35cost, y=4sint.
2. BbluncnuTb ANUHY Oyrn KpUBOW:

a) y* =x’ ot Toukn A(0,0) o Toukn B(4,8) b) 7 =cose.
3.Bbiumcnutb 06bem Tena, nony4yeHHoro BpalieHmemM urypsi,
OrpaHNYEHHON NUHMAMKU y = 2x—x°, y =0, BOKpyr ocn OX .

4. Bbl4NCnUTb HECOBCTBEHHBIV MHTErpasn unvM gokasaTb €ro pacxogumMocTb:

Tlnx
!de

3.5 Ok3ameH (3auveT)
Bonpocbl ans 3k3ameHa, 3ayerta

3.5.1 Wuegpp u HaumeHosaHue komnemeHyuu OlK-3 CnocobeH NPUMEHSATb COOTBETCTBY-

I-OLIJ,I/IIZ CbI/I3I/IKO-MaTeMaTVI‘-IeCKI/IIZ annapat, MeTogbl aHalin3da n MmogesrimpoBaHmnA, Teope uue-
CKOTO M 9KCIIEPHMEHTAIFHOTO MICCIICIOBAHMUS IIPH PEIICHIH PO eCcCHOHATBHBIX 33134

Howmep TekcT Bonpoca
Bonpoca
1 cemecTp
45 Onpegenutenu 2-ro n 3-ro nopsigkos. CBoMCTBa onpegenntenen.
46 Matpuubl. encteusa Hag matpuuamn. ObpaTHasa maTpuua.




47

PelweHne cuctembl 3-X NUHENHbIX anrebpanyeckux ypaBHEHU NO npaBuny
Kpamepa 1 MaTpmMyHbIM METOOOM.

48 BekTopbl. JInHenHble onepauumn Hag Bektopamun. CBOMCTBA NIMHENHbIX onepauui.

49 Basuc. PasnoxeHue Bektopa no 6asucy. [lekapToBa cuctema koopauHar.

50 CkansipHoe npoun3BegeHne BektopoB. CBoncTBa. BblumcneHue.

51 BekTtopHoe nponsBegeHne aByx BektopoB. CBoncTtea. BolumcneHue.

52 CwmMeluaHHOe npousBefeHne Tpex BEKTOPOB. BeluncneHue.

93 MpocTenwne 3agavm aHanNUTUYECKOM reOMEeTPUN Ha NITIOCKOCTU. YpaBHEHME NTIUHUK
Ha NJIOCKOCTU. YpaBHEHUS NPSAMOW Ha NIIOCKOCTH.

54 Yron wMexay npaMbIMM  Ha  MAOCKOCTW. Ycnoswe napannenbHoCTU U
nepneHaukynsapHocTn. PaccTosHue ToYkvM OO NPSMOW.

95 annunc.

56 'nep6ona.

57 Mapabona.

58 YpaBHeHus nnockoctu. BaanmHoe pacnonoxeHue ABYX nnockocten. PacctosiHue
TOYKM 4O MIOCKOCTW.

59 YpaBHeHMs1 NpsiMO/ B NpocTpaHcTBe. B3avmHoe pacnonoxeHve OByX NPsAMbIX B
NPOCTPaHCTBE.

60 B3anmMHoe pacnono)eHue npsiMon 1 NIIOCKOCTH.

61 dyHkumnsa. Cnocobbl 3aganunsa. CrnoxHasa pyHKUmS.

62 Mpeaen dpyHkumn. OQHOCTOPOHHWE Npeaens.

63 Mpenen dYHKLUMU NPpU X—>om, X — + 0, X — - . TeopeMbl 0 npegenax.

64 1-n 3ameydaTenbHbIN Npegen.

65 2-1 3amevaTenbHbIv Npegen.

66 BeckoHeYyHo Manble U 6eckoHeYHO bonblune pyHKUNN.

67 CpaBHeHMe BECKOHEYHO MarblX.

68 HenpepblBHOCTb OYHKUUN.

69 Tou4kn paspbiBa pyHKUMN. Kyco4HO-HeNpepbIBHbIE DYHKLNM.

70 [MpounssogHas yHKUMN. [eoMeTpruYecknn cMbicn. JleBasi u npaBas NPoM3BOAHbIE.

71 CBs3b AndhpepeHUMPYEMOCTN N HENPEPBLIBHOCTU (OYHKLINM.

72 OudbdepeHuman dyHKUMN.

73 OcHoBHble NpaBuna anddepeHUMpoBaHuUS.

74 MponsBogHble pyHKUMN Yy =C, y =sin X,y =cos X, Y=tg X,y =ctg x, y =l0ga X.

75 O6paTHasa dyHkums. [NMponssogHaa obpaTHOM YHKLNN.

76 [MpounsBoaHble PYHKUMN Y = @%, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

77 lMponssogHasa cnoxHon yHKumuK. Jlorapudgpmmnydeckaa npounssogHas. NponssogHas
dyHkUMN y = x* (ae R).

78 [MponssogHble n auddepeHumnansl BbICLUMX MOPSAKOB.

79 [MpounsBogHas PyHKUMW, 3afaHHOM NapaMeTpPUYecKn N HESIBHO.

80 Teopembl Ponns n JlarpaHxa.

81 Teopembl Ponns n Kown.

%2 HeonpepeneHHoctT Buga — U 2 MpaBuno Jlonutana. Packpbitue
HeonpeneneHHocTen Buaa 0-00, o - o, 0° «® 1%

83 MHorouneH Tennopa. Teopema Tennopa.

84 dopmyna MaknopeHa. PasnoxeHne dQyHKUMM y = €*, y = sin X, y = COS X Mo
dopmyrne MaknopeHa.

85 Mpn3HaK MOHOTOHHOCTW (PYHKUMIA. DKCTpEeMyMbl pyHKUMN. Heobxogumoe n gocra-
TOYHOE YCMOBUS IKCTPEMYMA.

86 WHTepBans! BbINyKNocTu (BOrHyToCcTN) oyHKUMK. Touka nepernba. Heobxognmoe n

AOCTaTOMHOE YCNoBMS TOYKM nepervba.




87

AcumnTOThI rpadmka pyHkummn. Cxema nccnegoBaHus QyHKUNUN.

2 ceMecTp

88 PyHKUNS HECKOMNBKNX NepeMeHHbIX. [eomeTpryeckoe nsobpaxeHune pyHKUun aByx
nepeMeHHbIX. JIMHUN 1 NOBEPXHOCTM YPOBHS.

89 Mpegen n HenpepbIBHOCTb (PYHKLMN OBYX NEPEMEHHBbIX.

90 YacTHoe 1 nonHoe npupalleHme yHKuMK. YacTHble nponsBoaHble YHKLMN OBYX
nepeMeHHbIx. [paBuo BbIYNCNEHNSI NPOM3BOAHbIX.

91 OnddepeHumpyemMocTb (PyHKUMM ABYX NEPEMEHHbIX.

92 OndpcbepeHuman yHKUMM ABYX NEPEMEHHbIX.

93 [MpousBogHas cnoxHon QyHKuMKU. WHBapuaHTHOCTE doopMbl aAnddepeHumana
YHKLUMM OBYX NEPEMEHHbIX.

94 YacTHble npousBoAHble W audpdepeHumnansl  BbICUMX MOPSAKOB  (PYHKLUMK
HECKOJTbKMX NEPEMEHHbIX.

95 QKkcTpeMyM byHKUUKN OBYX NepeMeHHbIX. Heobxogumoe ycnoBune aKkCTpeMyma..

96 [Mpon3BogHas NoO HanpaBneHUIo.

97 "pagmeHT dyHKumn. CBOMCTBA rpagmeHTa

98 [MepBoobpasHasa pyHKUMWU. HeonpegeneHHbin nHTerpan.

99 CeowncTBa HeonpeaeneHHoro nHterpana. Tabnuua nHterpanos. [pasuna nHTerpum-
pOBaHMS.

100 MeTon, 3ameHbl NEPEMEHHON U MHTErPMPOBaHME MO YacTsiM B HeonpeaeneHHOM
nHTErpane.

101 NHTerpmpoBaHue Bbipa)XeHUI, cogepalimx KBagpaTHbIA TPEXYNEH.

102 NHTerpupoBaHme paumoHanbHbIX YHKLNNA.

103 PasnoxeHune gpobu Ha npocrtenwmne. MIHTerpypoBaHme MppaumnoHarnbHbIX Bblipaxe-
HUW.

104 NHTerpMpoBaHue TPUroHOMETPUYECKUX BbIPAXKEHUNA.

105 OnpepneneHve onpeaeneHHoro HTerpana.

106 Heobxoaumoe 1 goctaTtovHoe ycrioBue uHTerpmpyemoctu pyHkumin. MHTerpuposa-
HME HenpepbIBHbIX N HEKOTOPbIX Pa3pbIBHbIX YHKLIMIA.

107 CBoicTBa onpegeneHHoro HTerpana.

108 OueHkun nHTerpanos. Teopema 0 cpegHeM.

109 NHTerpan ¢ nepeMeHHbIM BepxHUM npegenom. Popmyna HetoToHa-J1enbHmua.

110 3ameHa nepemeHHON B OonpeaeneHHoM nHTerpane. VIHTerpupoBaHue no 4actsim B
onpefeneHHoOM UHTerpane.

111 BbluncneHne nnowjaam nnockon urypel.

112 Mnowaab KpMBOMMHENHOIO CekTopa.

113 O06beMm Tena BpalleHus.

114 AnuHa gyrm nnockon KpuBOW.

115 PaboTta nepeMeHHON CUnbl.

116 HecobCcTBEHHbIV MHTErpan NepeBoro poaa

117 HecobCTBEHHBIV MHTErpan BTOPOro poaa.

118 dopMbl KOMMNIIEKCHOMO YMcna.

119 [lencTBMS Hag, KOMMNIIEKCHBbIMU YUCaMMU.

120 MoHaTne audpdepeHumansHoro ypasHeHus. OuddepeHumnanbHoe ypaBHeEHME
nepsoro nopsigka. 3agada Kown.

121 OObulee 1 YacTHoe pelleHus anddepeHumnansHoe ypaBHEHNS NEPBOro Nopsiaka.

122 AnddpepeHumanbHoe ypaBHEHUE C pa3gensaownMNca NepeMeHHbIMN.

123 OpHopogHOE ypaBHEHME.

124 JlnHenHoe anddepeHunanbHoe ypaBHeEHWE NepBoro nopsigka. YpaBHeHue bep-
Hynnu. Metoa bepHynnu.

125 OnddepeHumansHoe ypaBHeEHME B NONHbIX auddepeHumnanax.




126 OunddepeHumanbHble ypaBHEHNA BTOPOro nopsigka (onpeaenenue, 3agada Kowww,
obLlee 1 YacTHOe peLleHns).

127 OundbdepeHumanbHble ypaBHEHUS BbICLLUNX MOPSIAKOB.

128 OnddbepeHumanbHble ypaBHEHUA BTOPOro Nopsiaka, AOMNyCKaroLWmne NOHMKeHMe no-
pagka.

129 JInHenHble guddepeHumnanbHble ypaBHEHUA BTOporo nopsaka. CTpykTypa pelle-

HUS  NUHENHbIX OOHOPOAHbLIX AuddpepeHUnanbHbIX YpaBHEHUIA BTOPOro nopsagka.
JINHENHO 3aBUCUMMbIE N He3aBUCUMBbIE PYHKLMW.

130 Onpepenutenb BpoHckoro. CTpykTypa o6LLero pelweHns nuMHenHbIX 0QHOPOAHbIX
anddepeHumanbHbIX YpaBHEHUI BTOPOro nopsgka.

131 HaxoxaeHne obLuero pelweHns no M3BeCTHOMY OAHOMY YAaCTHOMY PELUEHMUIO. .

132 CTpykTypa oO6LIEro peleHuss JMHEeNHbIX HeogHOPOAHbIX AnddepeHunanbHbIX
ypaBHEHUN BTOPOro nopsigka.

133 MeToq Bapuaumm Npon3BosibHbIX NOCTOSHHbIX.

134 JInHenHble ogHopoaHble AMddepeHUmnanbHble ypaBHEHMUS BTOPOro nopsigka ¢ no-
CTOSAHHLIMW KOS PULINEHTAMM.

135 JInHenHble HeogHopoaHble AndbdepeHumanbHble YpaBHEHUSS BTOPOro nopsigka c
NOCTOAHHBLIMW KOS dULUneHTamMmun. HaxoxgeHne 4YacTHOro peLleHus.

136 Cuctembl 00bIKHOBEHHbIX AnddepeHumnanbHbixX ypaBHeHn. 3agadva Kown. Obuee
N YaCTHOE peLUEeHus.

137 PeweHne cnctembl 06bIKHOBEHHbIX AnddepeHLmanbHbIX ypaBHEHUI

138 Uuncnosble pagbl. Heobxogumoe ycnosune cxoanmocTu. [JocTaTouHble NpU3Haku

CXO0OUNMOCTU YNCIMOBOIo pdAda.

139 3HakouepeaytoLmecs psgbl. Teopema JlenbHuua. AGContoTHast U yCrioBHasi CXo-

ANMOCTb.

140 CrteneHHble psabl. Teopema Abens. VIHTepBan 1 pagnyc cXoguMoCTU CTENEHHOIO
psga.

141 PasnoxeHune dyHKLUMI B cTeneHHble paabl. Pag Tennopa n MaknopeHa.

142 PasnoxeHune B psia MaknopeHa yHKUMny = e*, y=sinX, y=Ccos X, y=shXx,y =
chx, y=arctgx.

143 [MpunoXxeHne psaoB B NPUONMKEHHbIX BbIYUCIIEHUSX.

4. MeToau4yeckme martepuanbl, onpeaensiowme npoueaypbl OLeHUBaAHUA 3HaAHUW, yMme-
HWW, HaBbIKOB U (UNN) ONbiTa AEATENIbHOCTU, XapaKTepu3yLlmnx 3Tanbl PopMUpoBaHuA
KOMNeTeHUunn

Mpouenypbl oLEeHMBaHUS B X04€ U3yYeHUs OUCLMMANHBI 3HAHUIW, YMEHUIA N HAaBbIKOB, Xa-
pakTepusyoLmx aTanbl POPMUPOBAHUSA KOMMETEHLUNN, perfiameHTUpYTCA NONOXEHUAMM:

- BI'YUT 2.4.03-2017 lNonoxeHne o KypCOBbIX 9K3aMeHax U 3a4yeTax;

- BI'YWUT 4.1.02-2017 lNonoxeHne 0 peUTUHIOBOMW OLIEHKE TeKyLlen ycrneBaeMocTn

TecToBble 3agaHNSA
KpuTepun n Wkanbsl OUeHKN:
- OLl€HKa «OTNNYHO» BbICTaBNAETCSA CTYAEHTY, ecnun cTygeHT otBeTun Ha 85 -100 % Bonpocos;
- OLeHKa «XopoLuoy, ecnn ctyaeHT oteeTun Ha 70 - 84,99 % Bonpocos ;
- OLeHKa «yO0BNEeTBOPUTENBHOY», €CNKN CTyAeHT oTBeTun Ha 50 - 69,99 % Bonpocos;
- OLeHKa «HeyaoBIeTBOpUTENbHOY», ecnn cTyaeHT oteeTun Ha 0 - 49,99 % Bonpocos.

AyauTopHas KOHTporibHasa pabota
Kputepum u Lwkanbl OLEHKN:



- OLleHKa «OT/IMYHO» BbICTABNSAETCS CTYAEHTY, €Cnin CTYAEHT Bblibpan BEpPHYD METOAUKY
peLLeHus 3agayn, NpUBEN BEPHbLIN pacyerT;

- OLlEHKa «XOpOLUO» BbICTaBNSETCS CTyAEHTY, €Cnn CTYAEHT Bblbpan BEpHYO METOAMKY
peLLeHns 3agaydn, NpMBeEN BEPHbIA pacyeT, UMEeTCsl 3aMedaHust No ooopMIeHnto 3agaHns, go-
nyctun He 6onee 1 ownodku;

- OUEHKa «yOOBNeTBOPUTENIbHO» BbICTABNSAETCS CTYAEHTY, eCcnu CTydeHT BblOpan Bep-
HYH0 METOAMKY PELUEeHNs 3agaym, SOMyCTun 2 owmbKM B BbIHUCNEHUSX;

- OLEHKa «HeyadoBneTBOPUTENbHO» BbICTABNSAETCSA CTYAEHTY, €Cnu CTYAeHT BbiOpan He-
BEPHYIO METOAUKY peLleHus 3agadn, gonyctun 6onee 2 owMBOK B BbIYUCIIEHUNAX .

[omalHee 3aganHune
Kputepun un Lwkanbl OLeHKN:

- OLleHKa «OT/NIMYHO» BbICTABNSAETCS CTYAEHTY, €CnM CTYAEHT Bblibpan BEpPHYD METOAUKY
peLLeHuns 3agayun, NpUBEN BEPHbLIN pacyerT;

- OLlEHKa «XOpOLUO» BbICTaBNSETCS CTyAEHTY, €Cnn CTYAEHT Bblbpan BEpHYO MEeTOAMKY
peLLeHns 3agaun, NpUBEN BEPHbI pacyeT, UMEKTCS 3amevaHunsi Mo TEKCTY U ohopMneHnto 3a-
AaHus, aonycTun He donee 1 ownbKu;

- OLleHKa «yO0BNeTBOpPUTENbHO" BLICTABNSAETCS CTYAEHTY, eCnn CTYAEHT BblOpan BepHyto
MEeTOOMKY peLleHns 3agayum, NpoBeaeH BEPHbIA pacyeT, NpeacTaBun peLlleHne 3agay, MMerTcs
3Ha4MTENbHbIE 3aMeYaHusi NO TEKCTY U 0POPMIEHUNIO 3a4aHUs, AONYCTUN He bonee 2 oWwnboK;

- OLleHKa «HeyaoBMNeTBOPUTENBHO» BbICTABNAETCA CTYAEHTY, €CNM CTyAeHT BbiOpan He-
BEPHYIO METOAUKY peLLeHus 3a4a4n, NpoBeaeH HEBEPHbI pacyeT, UMETCS 3HauYNTeNbHble
3aMeYaHns No TEKCTY U ohopmeHnto paboThkl, gonyctun Gonee 2 ownbok.

OK3ameH (3a4eT)

Kputepun n wkansl OLEeHKN:
- OLleHKa «OTNNYHO» BbICTaBNAETCSA CTYAEHTY, NPOSIBUBLLEMY BCECTOPOHHME U rNYy6OoKne 3Ha-
HWS NpOrpaMMHOro Matepuana n AoNONHUTENbHON NUTepaTypbl, 0BHapPYXMBLLEMY TBOPYECKME
CMOCOBHOCTN B MOHUMaHUKU, N3NOXEHUN N NPAKTUYECKOM UCMONb30BaHUM MaTepuana u crpa-
BMBLLUEMYCS C Kerc-3afaHneM;
- OLleHKa «XOpOLLO» BbICTABNSAETCS CTYAEHTY, NPOsIBMBLUEMY NOSTHOE 3HAHWE NPOrPaMMHOI0
MaTepuana, OCBOMBLLEMY OCHOBHYIO PEKOMEHOOBAHHYO NuTepaTtypy, oOHapyXxuBLlemy cTa-
OMNbHbIN XapakTep 3HAHUN U YMEHUI N CNOCOBHOMY K MX CAMOCTOATENBbHOMY NPUMEHEHUIO U
0BHOBNEHUIO B Xo4e nocreayoLero obyydeHnst 1 NpakTU4eckon AeaTeNbHOCTU N YaCTUYHO
crpaBuMBLUEMYCS C KENC-3aaHnEM,;
- OLEeHKa «yO0BMNEeTBOPUTESIbHO» BbICTABNAETCA CTYAEHTY, NPOSABMBLUEMY 3HAHUSA OCHOBHOIO
nporpaMMHoro maTtepuana B o6beme, HeobxogumMom Ansa nocriegyolero ody4yeHnsa n npeacTo-
ALLEeN NpakTUY4eCKon OeATerlbHOCTH, 3HaKOMOMY C OCHOBHOW peKOMEHA0BaHHOW NUTepaTypou,
AO0NYyCTUBLLEMY HETOYHOCTM B OTBETE Ha 3K3aMeHe, Ho obnagarwemy HeobxoanMbIMU 3HAHN-
AMU U YMEHNAMU ON15 X YCTPAHEHWNS NMPU KOPPEKTUPOBKE CO CTOPOHbI 9K3aMeHaTopa;
- OLleHKa «3a4YTeHO» CTaBUTCS Ha 3a4éTe CTyAeHTaM Mo BbllLeyKas3aHHbIM KpuTepusam ans oue-
HOK «OTITMMHOY», «XOPOLLIOY», «yAOBNETBOPUTENTbHOY;
- OLEHKM «HEeYOOBMNEeTBOPUTENBLHO» U «HE 3a4YTEHO» CTaBATCA CTYAEHTY, ODHapyXuBLLUEMY CY-
LecTBeHHble Npobenbl B 3HAHUN OCHOBHOrO NPorpaMMHOro Matepuana, 4onycTuBLLIeEMY
NPUHUMNManbHbIE OLNMOKM NPU MPUMEHEHUN TEOPETUYECKMUX 3HAHUWN, KOTOPbIE HE NO3BOSIAIOT
eMy NpoAoIPKUTL 0By4eHne Unm NPUCTYNNTb K NPaKkTUYECKOn AesaTenbHOCTM 6e3 4ONONHUTE b-
HOW NOArOTOBKW NO AaHHOW OUCLUUNIIMHE.

Mo uToram mM3yyeHus OUCLMUNIIMHBLI 3@ CEMECTP BbICTaBNsieTCs cpefHeB3BeLLeHHad
OLIEHKa C y4E€TOM PENTUHIOBOWN CUCTEMbI OLIEHUBAHUA.



5. Omucanue nokasareneil 1 KpuTepreB OL[CHUBAHUS KOMIIETCHIMI Ha Pa3IMYHBIX dTanax ux (JOpMHUPOBAHUS, OMCAHUE IIKAI OLCHUBAHMS IS KQXKJIOT0 pe3ysibTaTra 00ydeHus 1o

JIUCITUTUTAHE/TTPAKTHKE
Peaynbtatbl 06y4eHuns no MpeomeT oueHku [MokasaTenb Kputepuu oueHmBaHnA Ulkana oyeHmBaHnA
aTanamMm oopMUpOBaHUSA (MpoAykT unn OLeHnBaHus ChOPMUPOBAHHOCTN KOMNETEHLMI AKazieMHuecKas | YPOBEHb OCBOCHHS
Y OLICHKAa WJIH KOMIICTCHLINHA
KOMMNeTeHUNn npouecc) pnn

OlIK-3 CnocobeH npumeHsimb coomeemcmeyroujuli puszuko-mamemamud4eckuili annapam, Memodbl aHasiu3a U ModesiupoeaHusi,
-HUSI NpU peweHuU npogeccuoHaslbHbIx 3aday4

nepumMeHmasibHoO20 uccnedoea

meopemu4ecKo20 U 3KC-

3HATb: meToabl NiMHeHOM 1 BEK- | Ok3aMeH 3HaHWe MeToAoB M- | Npobernbl B 3HaHMU OCHOBHOIO MPOrPaMMHOro 2 He ocBoeHa
TOpHOW anrebpbl, aHanNUTUYeCKon HeHOW 1N BEKTOPHOW maTepuana, NpUHLMInanbHbIe oLNBKM Npu Npu- (HepocTaTOYHbIN)
reoMeTpun, MeToabl anddepeHum- anrebpbl, aHanUT4e- | pveHeHun TEOPETUYECKUX 3HAHMIA
anbHOro 1 MHTErpanbLHOro ucuucne- CKOW reomeTpuu, me- 3HaHWS OCHOBHOTO MPOrPaMMHOrO MaTepiana B 3 OcsoeHa (6a30-
HIS, METO/BI PELSHNA Anchpe- TOAO0B AUDEPSHUN- | (o oo Heo6X0AMMOM ANA NoCneayLLEero BbIi)
peHumnarnbHbIX YpaBHEHWIA NEPBOro anbHOro U MHTerpanb- ’ " N
1 BTOPOro Nopsifika, pasnoxeHne HOFO Mcuncnennsi, me- | OOYHEHUS 1 NpeACTosiLLeN NpakTUieckon aes-
hyHKUMIA B pAf, TEOPUM yHKLNRA TOAb! peLleHns TENbHOCTN
KOMMIEKCHOro NepeMeHHoro, AnddepeHumanbHbIX 4-5 OcBoeHa (no-
OCHOBHblE MOHSATUSA TEOPUM BEPOSIT- ypaBHEHWI NepBoro u BbILLIEHHBbII)
HOCTEN 1 MaTemMaTU4ecKon cTaTu- BTOPOro nopsaka, pas-
CTUKM NoXeHve PyHKuMn B
paga, Teopun yHKLMn
KOMIMIIEKCHOTO Me-
pPEMEHHOro, OCHOBHble
NOHATWSA Teopum Be-
posTHOCTEN U
mMaTemMaTnyecKkon cTa-
TUCTUKK, CAENaHHoe
Kenc-3agaHue
TecToBble 3agaHns MNpaBunbHbIM oTBeT Ha | 0 - 49,99 % npaBUINbHbIX OTBETOB He 3a4yTeHo He ocBoeHa
npeacTaBneHHble (HepocTaTOYHbIN)
Bonpoce 50 - 100 % npaBunbHbIX OTBETOB 3auteHo OcsoeHa (6aso-
BblIlA, MOBbILLEH-
HbIl)
YMETb: ncnons3oBatb annapat [JomaluHee 3agaHue MeToauka pewieHus HeBepHas MeToAVKa pelleHus 3agayn, NpoBeaeH He- 2 He ocBoeHa
NVHEHOW 1 BEKTOPHOW anrebpsl, npencrasrieHHbIX 3a- BEPHbIV pacyeT, UMeTCH 3HaYUTEmNbHbIE 3amMmeyaHnst (HepgocTaTOYHbIN)
aHanUTUYeCKon reoMeTpun, npume- [ay, BEpHbIe pacyeTbl | MO TEKCTY 1 0hopMIeHuto paboTsl, gonyleHo Gonee 2
HATb METOAbI MaTeMaTUYeCKOro oLnboK.
aHanusa npu peLueHn npogpeccmo- BepHasi MeToAMKa pelleHus 3aAauu, NpeacTaBneHo 3 OcgoeHa (6a3o0-
HanbHbIX 3aAa4, uccrenosarb peLLeHe 3aay, UIMElTCS 3aMeyaHust Mo TEKCTY U BbIiA)
pyHKLN, CTPOUTb X rpacutkm, 0hopMITeHMIo 3aaHus, JoNyLEHO He Gonee 2 ownBok
pewaTs AnddepeHumanbHbie CTYAEHT BbIGpan BEPHYI0 MeTOAUKY pPeLleHns 3aaaum, 4 OcBoeHa (no-

ypaBHeHus1, uccregoBaTb psabl Ha
CXOOMMOCTb, UCMOSb30BaTb METO-

NpUBEN BEPHbIN pacyeT, UMEOTCS 3aMeYaHns Mo TEKCTY
1 oopmMIeHnto 3agaHns, gonyLieHo He 6onee 1 ownb-

BbILLEHHbIN)




Abl nccnegosaHns pyHKUmm
HEeCKONbKMX NepeMeHHbIX, oLie-
HMBaTb NapameTpbl pacnpegerne-
HWI, obpabaTbiBaTh N aHANU3NPo-
BaTb pe3ynbTaTbl 3KCNEepMMEHTa C
npuBneYeHnemM CoOOTBETCTBYHOLLETO
dU3nKo-maTemaTU4ECKoro anna-
paTa

Kn

CTYOEHT BbiGpan BepHyo METOAMKY peLleHus 3aaauu,
npWBen BepHbI pacyeT

BJTAOETb: HaBbikamu pelueHms
3ajad NvHeliHon anrebpbl U aHa-
NNTUYECKON reoMeTpun, 3agad
MaTeMaTM4eCcKoro aHanunsa, Teopum
YHKUNIA KOMNNEKCHOTO NepeMeH-
HOro, nccnegoBaHns YHKUUNA,
pelueHns anddepeHumanbHbIX
ypaBHEHWI NepBOro 1 BTOPOro rno-
psgka, pasnoxXeHns yHKUMIN B
psa, NpuMeHeHns annapaTa
YHKUMIA HECKOMBKMUX NEepPeMEHHbIX,
3a4a4 Teopum BEPOSATHOCTEN U
MaTemaTuyecKkon CTaTUCTUKK, Mpu-
MEeHeHus MmaTemMaTmnyeckoro anna-
paTta gnst o6paboTkn 1 aHannsa
pe3ynbTaToB, NOMyYeHHbIX B
pesynbTaTe aKcnepumeHTa

KoHTponbHas paboTa

MeToauka peLueHus
npencrtaBieHHbIX 3a-
Aad, BepHble pacyeTbl

HeBepHas MeToaMKa peLleHns 3agayn, NpoBeaAeH He-
BEPHbI pacyeT, UMEKTCS 3HAYUTENbHbIE 3aMeYaHus]
no TekcTy n ocpopmneHuto paboTel, gonylieHo Gonee 2
oLmnbok

He ocBoeHa
(HeoocTaTOUHbIN)

BepHas MeToauKa pelleHus 3aaadn, NpeacTaBneHo
pelleHne 3aa4d, UMETCS 3amMedaHusl No TEKCTY U
0hOopMIEHMIO 3aaHuns, AonyLleHo He Gonee 2 owmnbok

OcBoeHa (6a3o-
BbIl)

CTYAEHT BbiGpasn BepHylo METOAMKY peLleHus 3adauu,
npuBen BEpHbI pacyeT, UMETCS 3aMedaHns Mo TEKCTY
1 0hOPMIIEHMIO 3aAaHus, AonyLeHo He Gonee 1 owmnb-
Kn

CTYAEHT BbIbpan BEPHYI0 METOAMKY PeLUEeHNs 3afaqun,
npuBen BEpHbIV pacyeT

OcBoeHa (no-
BbILLUEHHbIN)

Kenc-3agaHus

MeToauka peweHnda
npeacTtaBfeHHbIX 3a-
Aad, BepHble pacyeTbl

HeBepHasi MeToaMka peLleHns 3a4a4u, NPOBeAeH He-
BEPHbI pacyeT, UMEKTCS 3HaYUTENbHbIE 3aMeYyaHust
Mo TEKCTY 1 ohopmIieHnto paboThl, gonyuieHo Gonee 2
oLInMBoK

He ocBoeHa
(HegocTaTOYHbIN)

BepHada MeToauKa pelleHuna 3agadu, npeacraBrieHo
pelueHne 3agad, MMeoTCsl 3amMmedaHunst No TEKCTY U
0hOpMIIEHMIO 3aaHuns, AoNYLEeHO He Gonee 2 owmnbok

OcBoeHa (6a3o-
Bbll)

CTyAEHT BblGpan BepHylo METOAMKY peLleHns 3adauu,
NpuBen BEepHbIi pacyeT, MMeloTCsl 3aMeYaHust Mo TEKCTY
1 0HOPMITEHMIO 3aaaHus, AoNyLLeHO He Bonee 1 owunb-
Kn

CTyAeHT BblOpan BepHylo METOAMKY peLleHns 3ajayuu,
npuBen BEepHbIV pacyeT

OcBoeHa (no-
BbILLEHHbIN)
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