MWUHOBPHAYKU POCCUU
SEAEPANBHOE NCYAAPCTBEHHOE BIOXXETHOE OBEPA30BATEJIbHOE YYPEXOEHUE
BbICLUEIO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYQAPCTBEHHbIN YHUBEPCUTET MHXEHEPHbIX TEXHOJTOMMN»

‘ [OOKYMEHT NOANMUCAH
('|5| . QNIEKTPOHHOM NOAMUCHIO

CepTuchukat: 00854147D9DB094CCIBCA23534D24EC1A8
Bnapeneu: Bacunexko Butanuii Hukonaesny
[fevictButeneH: ¢ 26.09.2023 go 19.12.2024

YTBEPXOAIO
W.o0. npopekTopa no yyebHomn paboTe

_Bacunenko B.H._

(nognwuce) (®.1.0.)

" 30_" 05 2024 .

PABOYAA MNMPOrPAMMA OUCUUMIIUHDI

MaTtemaTuka

HanpaBneHne noarotoBku
15.03.03 lNpuknagHaa mexaHuKa

HanpaBneHHOCTb (Mpousib) NOAroTOBKU
KomMmnbloTepHble 1 uudpoBble TEXHONOrMU B MallMHOCTPOEHUN

KBanndukauma BbINyCKHUKA

BbakanaBp

BopoHex



1. Llenu n 3agauv gucumnnuHbl

Llenblo ocBOEHUSA AUCUMMVHBL ABASIETCA (DOPMUPOBAHNE KOMMETEHUUN obyyatoLlero-
cs1 B obnactu npodeccmoHanbHoOn AeaTenbHOCTN U cdhepe NpodheccnoHanbLHON AesaTenbHOCTH:

- 28 MNpon3eoacTBO MaLWNH U 06opyaoBaHus (B chepe NOBbILLEHUSA HAOEXHOCTU U AONT0-
BEYHOCTU paboThbl geTaneu, y3fnoB U MEXaHU3MOB);

- 40 CkBO3Hble BMAbI NPOFECCMOHANbHON AEATENBHOCTM B NPOMbILLNEHHOCTH (B cde-
pax: obecnevyeHnss He0OBXOOMMOWN ANHAMMUKK, NMPOYHOCTU, YCTOMYMBOCTU, paLMOHaribHOM OMNTU-
MU3auuKn, OONTOBEYHOCTU, pecypca, XMBYYECTUM, HaAexXHOCTU u 6e30MacHOCTU  MalluWH,
KOHCTPYKLUMA, KOMMO3UTHLIX CTPYKTYpP, COOPYXEHWW, YCTAHOBOK, arperatoB, obopynoBaHus,
NpnbopoB 1 annapaTtypbl U UX ANEMEHTOB; pacyYeTHO-3KCMEepPUMEHTarbHbIX PaboT C anemMeH-
TaMW HayYHbIX UCCregoBaHUN B 0611acTu NPUKNagHON MexaHukn; pa3paboTku u NpoekTnpoBa-
HUS HOBOW TEXHUKM U TEXHOMOINN).

OucumnnuHa HanpaeneHa Ha pelleHne 3agad npodyecCUoHanbHOW AeATeSNIbHOCTU
cneayrowmnx TUNoB:
- NPOEKTHO-KOHCTPYKTOPCKUM;
- Hay4YHO-UccnenoBaTenbCKUM;
- NPON3BOACTBEHHO-TEXHOSTOMMYECKUM.
[Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHnamn depepanbHOro rocygap-
CTBEHHOro obpasoBaTesibHOro CTaHgapTa BbicLiero obpasoBaHus No HanpaBieHUo NOArOTOBKM
15.03.03 lMpuknagHasi MexaHuka.

2. MNepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOy4eHUS, COOTHECEHHbIX C MilaHupy-
eMbIMU pe3ynbTaTaMu OCBOeHUs 06pa3oBaTenbHOM NporpaMmbI

B pesynbTrate 0oCBOEHWSI AMCLMMNIMHBLI B COOTBETCTBMM C MPeayCMOTPEHHbIMU KOMMe-
TEHLUMAMN 00YyYatOLLMIACA OOMKEH:

Ne Koga HaumeHoBaHue komne- | Kog v HanmeHoBaHWe nHAaMKaTopa AOCTMKEHUS KOMNETEHLUN
n/n Komne- TeHUUn
TeHuMn
1 OlMK-1 CnocobeH  npumeHsite | WO-1onk1 MpUMEHsiET ecTeCTBEHHOHAYYHbIE 3HAHWSA Y METOAbI

€CTECTBEHHOHAy4HblE U | MAareMaTU4ecKoro aHannsa B NpodeccMoHanbHOM gesaTenbHo-
06LEenHXXeHepHbIe cTUn
3HaHus, mMeToabl
MaTeMaTU4eckoro
aHanusa "
MOLENMPOBaHNS B
npodeccuoHansHon
OeATenbHOCTU

Koa n HanmeHoBaHue MHOWUKaTopa A0CTUXe- Pe3y1'|bTaTbI 06y‘-IeHl/IFI (r|0|<aaaTer|V| OLJ,eHVIBaHVIFI)
HNA KOMNEeTeHUWn

WO-1orks TNpyvMeHsieT ecTecTBeHHOHay4dHble | 3HaeT MeToabl NMIMHENHON U BEKTOPHOW anrebpbl, aHanMTu-
3HaHMSA N METOAbl MaTeMaTU4eCKOro aHanm3sa | YeckorW reomeTpun, metogbl AvddepeHumansHOro U MH-
B NpoeccrMoHanbHoW AeaTenbHOCTH TerpanbHOro UCYMCNEHUs, MeToAdbl pelweHns gudde-
peHumManbHbIX YpaBHEHU NEPBOro 1 BTOPOro nopsigka, ps-
Obl M UX CXOOMMOCTb, pasfoXeHWe areMeHTapHbIX
PYHKUMIN B psf, OCHOBHbIE NOHATUS TEOPUN BEPOSATHOCTEN
N MaTeMaTU4ecKoW CTaTUCTUKW, OCHOBHbIE MOMNOXEHMUS,
3aKOHbl 1 METObl ECTECTBEHHbLIX HAYK N MaTeMaTuKu

YMeeT ucnonb3oBaTb annapaT NuHenHon anrebpbl u aHa-
NUTUYECKOWN reoMeTpun, NPUMEHATL METOAbI MaTtemaTnye-
CKOrO aHanusa K pelleHuo NpuKnagHbiX 3agad B npodpec-
CMOHamnbHOW  OesTenbHOCTW, uccrnefoBaTb  PYHKUMM,
pewartb AuddepeHunaneHble ypaBHEHWsl, WCCNEeLoBaTb
psSabl HA CXOAMMOCTb, UCMOMb30BaTh METOAbI MCCreaoBa-
HUS1 (DYHKLUMM HECKONBbKUX NMEPEMEHHbIX MpYM MOAenvMpoBa-




HUW TEXHUYECKMX OBBEKTOB U TEXHONOTMYECKUX MpoLec-
COB, OLleHMBaTL NapameTpbl pacnpegeneHui

BrniageeT HaBbikamMun pelleHnsa 3agad NIMHENHON anrebpbl 1
aHanuTM4yeckon reomeTpun, annapatom avddepeHumans-
HOrO W MHTErpanbHOro UCYUCIEHUS, HaBblkaMu peLleHus
AnddepeHumnanbHbliX yYpaBHEHUA NEepBOro 1M BTOPOro no-
psaka, HaBblkaMW  NPUMEHEHWs annapata  yHKLUUA
HECKOJTbKUX NEePEMEHHbIX MPpU pelleHny 3agad Moaenupo-
BaHNA TEXHUYECKNX OOBEKTOB M TEXHONOrMYECKMX NpoLec-
COB, MeTodaMu TeopuUU BEPOSATHOCTEN U MaTemaTUYECKON

CTaTUCTUKN

3. Mecto aucumnnuHbl B cTpykType OOl BO

[OucumnnmnHa oTHocuTcs K obsasatenbHon Yactu brioka 1 OOIl. OucumnnuHa sasnsieTcs

0653aTeNbHON K N3yYEHUHO.

M3y4yeHne OuMcumnivHbl OCHOBAHO Ha 3HAHWUAX, YMEHUSIX U HaBblKax, MOTYYEHHbIX Mpu
n3yyeHumn gncumnnund Anrebpa n N'eomeTpus B CpeHeN LLKOre.

AucumnnuHa aBnseTcs npeawecTsylowen Ans ocBoeHna ancumnnud: ConpoTuBreHune
MaTepuanoB, JDNEeKTPOTEXHUKA U ANEKTPOHUKa, Dusnyeckme OCHOBbI TEMMOTEXHUKK, Teopus
MaLlWH U MexaHn3moB, [1pOYHOCTb MaTepuanoB N KOHCTPYKUMA, MexaHuka >XMAOKOCTU U rasa,
YuebHasa npakTuka, HayvyHo-uccnegoparternbckas paboTa (nonyvyeHue nepBUYHbIX HaBbIKOB Ha-

YYHO-MCcneaoBaTenbckon paboThl), MponsBoacTBeHHas NpakTuka, NPeaauniioMHas npakTuka.

4. O6bem gucUUNNUHLI U BUAbI Y4€OHbIX 3aHATUN

O6was TPYyOOEMKOCTb ANCLUNITUHBI COCTaBnAeT _Q 3a4eTHbIX eanHuL,.

Buabl yuebHoM paboThbl Bcero ak. PacnpeaeneHue TpygoeMKocTH no
4. cemMecTpam, akK. u.
1 2 3

Ob6uwas TpyaoemMKoCTb ANCUUNNNHDI 432 144 180 108
KoHTakTHas pabota B T.4. ayautop- 203,55 78,7 94 30,85
Hble 3aHATUS:
Jlekuumn 81 30 36 15
8 mom yucrie 8 ¢ghopme rnpakmuveckoul - - - -
no020moeKu
[MpakTnyeckme 3aHaTms 114 45 54 15
8 mom yucrie 8 chopme rpakmuyeckoul - - - -
no020moeKu
KoHcynbTauum Tekymve 4,05 1,5 1,8 0,75
KoHcynbTaumm nepes ak3aMeHoM 4 2 2 -
Bud ammecmauyuu (3a4em, 3K3a- 0,5 0,2 0,2 0,1
MeH)
CamocTosiTenbHas pa6oTa: 160,85 31,56 52,2 77,15
MpopaboTka MaTepuranos No fNeKumsaM, 80,35 7,5 13,2 59,65
y4yebHuKam, y4ebHbIM nocodbmsm
MogroToBKa K NPakTUYECKUM 3aHATUSM 40,5 15 18 7,5
MoarotoBka K ayaUTOPHOW KOHTPOMb- 16 3 13 -
Hon paboTe
BbinonHeHue pacyetos ans O3 24 6 8 10
MoproroBkKa K 3Kk3aMeHy (KOHTPOJb) 67,6 33,8 33,8 -

5 CopepxaHue AMCUUNINVHBLI, CTPYKTYpPUpPOBaHHOE No Temam (pasgenam) ¢ ykasa-
HMEeM OTBEeAEHHOro Ha HMX KonuyecTBa akageMU4eCKMX 4YacoB U BUMAOB y4eOHbIX 3aHA-

™n

5.1 ConeprkaHnue pa3iesoB TUCITUTUINHBL

Ne HanmeHoBaHue pa3sgena
n/n OUCUMMNUHbI

(ykasbiearomcesi membi U Qudakmuyeckue eOQUHUUbI)

CopepxaHue pasgena

TpyooeMkocTb
pasgena, ak.M.




JlnHerHas anrebpa

1. Onpegenutenn BTOPOro U TPETbEro MNOPSAKOB.
CeovictBa onpegenutenen. Onpegenutenu 6onee
BbICOKMX MOPSAKOB. CUCTEMbI NIMHENHBIX YPaBHEHWN.
Mpasuno Kpamepa.

2. MaTtpuubl. gencTeua Hag maTtpuuamu. EanHmnyHas
n obpaTHas maTpuubl. PelleHne cuctem mMaTpuyHbIM
cnocobom.

17

BekTopHas anrebpa

3. Bektopbl. OnpepeneHvie, OeNCTBUS Hag BEKTO-
pamn. CkansipHoe npou3BeAeHNe BEKTOPOB, WX
CBOWVICTBA W NPUIOXEHUSI.

4. BeKTOpHOE ¥ CMeLlaHHOEe MpPOU3BEeOEHNE BEKTO-
pOB, UX CBOMCTBA M NPUITOXEHNUS.

15,5

AHanuTnyeckas reomeTpusa

5. IluHnA Ha nnockocTn. YpaBHEHWe NUHUN Ha Nnoc-
KocTu. lNpsamasn Ha nNfoCKOCTU. YpaBHEHUS NPAMON Ha
MOCKOCTH.

6. KpvBble BTOporo nopsgka.

7. AHanuTudeckasi reomeTpus B npoctpaHcTee. [noc-
KOCTb, YpaBHEHUsI MNOCKOCTU. PaccTosHMe OT TOYKM
no nnockoctu. Cucrembl koopauHat. lNpeobpasosa-
HWe KoopauHaT.

8. lMNpamas B npocTpaHcTBe. YpaBHEHUS NPSAMON B
NpocCTpaHCTBE. YIMbl Mexay npsMbIMM B MNpO-
CTpPaHCTBE, MITOCKOCTSIMU U MAIOCKOCTBIO 1 MPSAMOWN.

25

OnddepeHumnanbHoe  uUc-
yncneHne

9. BeegeHne B aHanui. Metoabl mMaTtemaTuyecKkoro
aHanusa. lNoHaTue nepemMeHHoON BeNUUYUHbI. DYyHKUNS,
cnocobbl 3agaHns QYHKUMN.

10. Mpepensl. Teopemsbl 0 Npegenax.

11. beckoHe4yHO Manble n 6eckoHeyHo Gonbluve Be-
nnyuHel. lepBbii U BTOPOW 3amevaTenbHble npene-
nbl.

12. HenpepbiBHOCTbL OyHKUMKU. Teopembl O Hemnpe-
PbIBHbIX HA OTpe3ke (PYHKLMAX.

13. MNpownssogHasa yHKLMK. [[eomeTprnyeckun n mexa-
HUYeCKMI cMbicr. Tabnuua Npon3BoaHbIX.

14. OundpdbepeHunan. OnpeaneneHne, NPUNOXKEHMSI.
OuddepeHumnpoBaHne yHKLNNA.

15. Teopembl 0 auddepeHLMpyeMbIX Ha NUHTepBane
PYHKUMSIX.

16. PackpbiTve HeonpegeneHHocTen. MNpaswuno Jlonu-
Tans. Popmyna Tennopa. iccnegoBanune doyHKLUMN.

49

OuddepeHumansHoe  uUc-
yncneHue dyHKUUK
HECKOJbKNX NepeMeHHbIX

17. MNMoHATHE PYHKUUN MHOTUX NepemMeHHbIX. [eomeT-
pyyecKkoe MCTONKOBaHMe PYHKUUN OBYX NepeMEHHbIX.
Mpegen v HenpepbiBHOCTb (PYHKUMM MHOMMX ne-
peMEHHbIX. YacTHble W nonHble npupaLleHus
PYHKLMN MHOTUX MNepemMeHHbIX. YacTHble npounsBoa-
Hble, onpegenexHve, reomeTpudeckuii cmolicn. Mpouns-
BOAHbIE BbICLLMX MNOPSAKOB.

18. OkcTpemMyM YHKUUN HECKOMbKUX NepeMeHHbIX.
[MpousBogHasi No HanpaeneHuwo. pagueHT.

16

MHTerpanbHoe ucuyncrieHue
dYHKUUN OOHOW nepemeH-
HOWn

19. MNMoHATHe nepBoobpasHon. HeonpegeneHHbI UH-
Terpan, ero cBoWcTBa. Tabnuua OCHOBHBIX WH-
TerpanoB. HenocpeacTBEHHOE MHTErPUPOBAHKE.

20. dopmyna MHTErpuMpoBaHusi No 4actam. 3ameHa
nepemMeHHON B HeonpeaeneHHoOM UHTerparne.

21. UHTerpmpoBaHue BbipaXKeHuin, cogepXXalmnx Kksag-
paTHbIN TPEXYNEH B 3HamMeHaTene.

22. WHTerpupoBaHue MpoCTENWNX pauMOHarnbHbIX
apoben. NHTerpupoBaHne paumoHanbHbIX Apo6ei.
23. WNHTerpypoBaHue TPUrOHOMETPUYECKNX Bblpae-
HUR.

24. WHTerpupoBaHWe HEKOTOPbIX MppaLMOHarnbHbIX
BblpaXkeHUn

25.3agaym, npuBogsmMe K NOHATUIO ONpegeneHHoro

37




nHterpana. OnpegeneHHbI UHTErpan u ero OCHOB-
Hble CBOWCTBA.

26. ®opmyna HetoToHa-JlenbHmua. 3ameHa nepemeH-
HOW B onpegeneHHoOM uHTerpane. WHTerpuposaHue
no YyacTaMm.

27. BbluucneHve nnowiagm nnockown urypbl, OnvHbI
ayrn, 06beMm Tena BpaLleHus.

28. HecobcTBeHHble WHTerpanbl ¢ OecKoOHEeYHbIMU
npegenamu n oT paspbiBHbIX (YHKLMIA.

AnemeHTbl TOKI

29. KomnnekcHble yucna. [enctBust Hag KOMMnekc-
HbIMW YMCNaMu.

OnddepeHumnanbHble
ypaBHeHUs

30. OudpdepeHumanbHble ypaBHEHUS (OCHOBHbIE MO-
HATUA). dnddepeHumanbHoe ypaBHEHNE Kak Mogenb
peanbHoro npouecca. QudpdepeHumanbHble ypaBHe-
HWSi NepBOro nopsgka. Teopema CylweCcTBOBaHWUS U
€OWHCTBEHHOCTUN ero pelweHns HavyanbHble yCrnoBus.
O6wwee n yacTtHoe pelwleHus. 3agaya Koww.
31.OnddepeHumanbHble ypaBHEHUS NepBOro nopsg-
Ka C pasgeneHHbIMM 1 pasfensowuMuca nepemeH-
HbiMu. OpHOpOAHbIE YpaBHEHUS MEPBOro nopsaka.
JInHelHbIe ypaBHEHUS 1 ypaBHeHUs BepHynnu.

32. AncbdepeHumnanbHble ypaBHEHUS BTOPOro nopsig-
ka. QuddepeHumanbHble ypaBHEHUA BTOPOro nopsj-
Ka, JoMnyCcKaloLLMe NOHMKEHME nopsaaka.

33. JlnHenHble anddepeHumanbHble YpaBHEHNS BTO-
poro nopsigka. CTpykTypa obuwero peleHuss ogHo-
pogHOro nuHenHoro guddepeHumansHoOro ypasHe-
Hus. OgHopodHble NuHeWHble auddepeHumnanbHbie
YpaBHEHUA BTOPOro nopsigka C  MOCTOSIHHbIMU
KoapduumMeHTamu.

34. HeogHopogHble nuHeriHble auddepeHumnansHble
YpaBHEHUSA C NOCTOSIHHLIMU KO ULMEHTaMN U npa-
BOM 4acTblo crieuyunansHoro B1aa.

35. Metog Bapuauuu nNPOmU3BOMbHBIX MOCTOSHHbIX.
Cuctembl andpdepeHumanbHbiX YpaBHEHWUNA.

33,2

Pagbi

44. Yucnosble psgbl. Heobxogmmoe ycnosue cxo-
anmoctu. lMpusHak Oanambepa, npusHak Kowu, uH-
TerpanbHbI NPU3HaK, MPU3HaKN CPaBHEHUS.
45.3Hakouvepeaytowimecs pagbl. Teopema JlenbHuua.
46. 3HakonepeMeHHble psagpbl. [pusHak cxogMmocTu
3HaKoOMEepPEMEHHbIX psanoB. ABCOMTHas M ycrioBHas
CXOOUMOCTb

47 . OyHKUMOHanbHble psabl. CTeneHHble psagbl, Teo-
pema Abens. Paguyc v wuHTepBan CXOAMMOCTM
CTENeHHbIX psSaoB.

48. Psapgbl Tennopa. [lNpumeHeHve psigoB B npu-
OIIMKEHHbIX BbIYMCIEHUSIX.

19

10

Teopus BeposiTHOCTENW U
MaTemartumyeckasa cTaTucTu-
Ka

49. KombuHatopuka. OCHOBHble MOHATMSI Teopuun
BEPOATHOCTEW, CryyaviHble coObITMS. BeposiTHOCTb.
YacTtoTa cobbiTuin. Anrebpa cobbiTui.

50.TeopeMbl CROXEHUSI U YMHOXEHUSI BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTb.

51. ®dopmyna nonHom BeposiTHoCcTU. dopmyna
baneca. [loBTOpHbIE ucnblTauus,  opmyna
BepHynnu. JlokanbHass u uHTerpanbHas TeopeMmbl
Nannaca.

52. [OuckpeTHble cryyYalHble BEnWYMHbI, 3aKOH
pacnpegerneHus BEPOATHOCTEN cnyyamHom
BENMUMHbI. YncnoBble XapakTepUCTUKU AUCKPETHbIX
Crny4YanHbIX BEMUYUH.

53. HenpepsbiBHbIE CnyyaiHble BeNUYMHbI. Yucnosble
XapaKTEPUCTUKN HENPEPBIBHBIX CITyYalHbIX BENNYUH.
54.3akoH paBHOMEPHOTO pacnpegenexus

70,4




BEPOATHOCTEMN. HopmanbHoe pacnpegeneHue.
HopmanbHas kpuBas. PacnpegeneHus, cBa3aHHble C
HopmanbHbIM. [lokasaTenbHOe pacnpegeneHue, ero
YMCMOBbIE XapakKTEPUCTUKN. DYHKLMS HAOEXKHOCTH.
55. 3apaya maTemaTMyeckom  CTaTUCTUKW.
BbibopouHbIi  MeTog. Bbibopka.  3mnupuyeckas
dyHKUMA pacnpegeneHus. [MonuroH, ructorpamma.
TouyeyHble OLeHKU. eHepanbHas 1 BbIOOpOYHast
cpenHsas. 'eHepanbHas 1 BbIGOpoYHasa avcnepcusi.
56. MHTepBanbHble  OLEHKM napameTpoB
pacnpegenennsa. [oBepuTernbHble WHTepBarn.bl
OLIEHKM NapaMeTpoB HOpMarnbHOro pacnpegeneHus.

KoHcynbmauuu mekywue 4,8
KoHcynbmauuu neped sk3ameHoM 4
3auem, aksameH 0,5
5.2 Paszgenbl AUCUUNAUHBI W Busl 3aHaTHIA
Ne HanmeHoBaHue pasgena gucumnnum- JNlekuun, ak. 4 MpakTnyeckne 3a- CPO, ak. 4
n/n Hbl HATKS, ak. M
1 JlnHelnHas anrebpa 4 8 5
2 BekTopHas anrebpa 4 6 55
3 AHanutnyeckas reomeTpms 6 12 7
4 OudbdepeHumansHoe ncumcneHme 16 19 14
5 OudbdepeHumansHoe ncyuncneHune 4 6 6
PYHKLMM HECKOSTBbKUX NepeMEHHbIX
6 WHTerpansHoe ucumicrieHme qyHKUMn 12 24 21
OAHOW NepeMEHHOM
7 AnemeHTbl TOKI 2 2 3
8 OvdbdepeHumansHble ypaBHEHNS 12 16 15,2
9 Pagbl 6 6 7
10 | Teopusas BeposiTHOCTEM M MaTemMaTu- 15 15 7715
Yyeckad ctaTucTuka ’
KoHcynbmauuu mekywue 4,05
KoHcynbmauyuu neped 3Kk3ameHoM 4
3auem, aksameH 0,5
5.2.1 Jlekiun
Ne HanmeHoBaHue pasgena T . TpyooeMKocTb,
emMaTturKa NeKUNOHHbIX 3aHATUI
n/n ONCUMMIIVHBI yac
1 cemecTtp
1 JlnHelHas anrebpa 1. OnpegenuTenu BTOPOro n TpeTbero nopsia-
koB. OCHOBHblEe CBOWCTBA ONpeaenuTenen.
Cuctembl nuHENHbIX ypaBHeHW. [lpaBuno
Kpamepa. 4
2. MaTtpuubl M [encTBua Hag MaTpuuamu.
PelweHve cnctem anrebpanyeckmx ypaBHEHUN
MaTpU4HbIM Cnocobom.
2 BekTopHas anrebpa 3. BekTopsbl. JIMHenHble onepaunn Hapg BeKTO-
pamu. CkansapHoe npou3BedeHne BEKTOPOB, U
€ro CBOWCTBA U NPUIOXEHUS. 4
4. BekTOopHOE W CMeLlaHHOe npousBeaeHue
BEKTOPOB, MX CBOWCTBA U NPUIIOXEHMUSI.
3 AHanuTtnyeckas reomeTpus 5. Cwucrtembl KoopauvHaT Ha  MIOCKOCTW.
[psamasa Ha nnockocTu. YpaBHEHNA NPAMON Ha
nnockocTn. PaccTtosiHne ToYkn 40 NpsiMON.
6. Kpuble BTOpOro nopsigka. VX kaHoHuye-
CKMe ypaBHEHWNSA 1 CBONCTBA. 6

7. lNnockocTb B npocTpaHcTee. [psimasa B npo-
CTpaHCcTBe. YpaBHeHUs npsiMOM B  Mpo-
cTpaHcTtBe. [lpsMas M nNNOCKOCTb B Mpo-
CTpaHCTBe.




OudbdepeHumansHoe  ncunc-
nexve

8. BBegeHne B aHanui. Metoabl matematunye-
ckoro aHanmsa. ®PyHkuuMs, cnocobbl 3agaHus
dyHkumKn. lNpegen dyHkummn. Teopembl 0 npe-
aenax.

9. MNepBbI 1 BTOPOM 3amMevaTenbHble npeae-
nbl. BeckoHeyHo manble M 6eckoHeYyHO Gob-
lwme yHKuuu.

10. HenpepbiBHOCTb pyHKUMK. Knaccudmka-
UMs paspbiBOB. Teopembl O HENpepbIBHbIX
PYHKUMNAX.

11. MNMoHaTMe npoussogHoM U auddepeHuma-
na, ux reomeTpuyeckun cwmbicn. [llpaBuna
ondpdepeHumpoBanma.  Popmynel  andde-
PEHLUMPOBAHUSA  OCHOBHbIX  3NIEMEHTapPHbIX
YHKUURA.

12. OnddepeHumnpoBaHme  CrOXHbIX
dyHKUMIN, obpaTHOW yHKumK. [pomsBoaHbIe
BbiCLLUMX  nopsagkoB.  duddepeHumpoBaHue
PYHKUNA  3aaaHHbIX napameTpuyeckn u
HESIBHO. OcHoBHbIE TeopeMbl
anddepeHUmanbHOro  NCHNCEHNS

13. HeonpeaeneHHocTtu. lMpasuno Jlonutans.
dopmyna Tennopa.

14. BospactaHne u yb6biBaHME YHKUUNA.
Makcumym M MuHMMyM.  Haubonbliee u
HaMMeHbLUEee 3HAYEHUS (PYHKLUMM Ha OTpes3Ke.
Boeinyknocte rpacduka DyHKUMKN.  ToukK
nepermba.

15. AcumnToTbl  (DYHKUMIA Obuwee
nccnegoBaHme noseaeHus rpadumka pyHKUMK.

16

2 cemecTp

OudbdepeHumanbHoe  uncuunc-
neHve YHKUUM HECKOMbKUX
nepemMeHHbIX

1. ®yHKUMA MHOrMX nepemenHbix. Npenen u
HenpepbIBHOCTb dyHKUUK MHOMMX
nepemMeHHbIX. YacTHble n nosHble
npvpaLleHnss hyHKLMNU MHOTUX NepeMEHHbIX.
YacTHble nponsBoaHble. NMonHoe npupatleHne
W nonHbIn gnddepeHuman.

2. [lpousBogHas CINOXHOM dyHKUMN,
MHBapmnaHTHOCTb dopmbl nepBoro
anddepeHumana.  lNpoussogHaa QyHKLMK
3ajaHHON HesABHO. YacTHble Npou3BOAHbIE
BbICLUMX MOPSAKOB. OKCTPEMyM  (DYHKLMM
OBYyX  nepemeHHblx. CkanspHoe  none.
[MpousBogHasg no HanpaeneHuw. MpagneHT

WHTerpansHoe ncyucrieHue
dyHKUUN OOHOW NepeMeHHOoM

3. TllepBooGpasHasa w1 HeonpeaeneHHbIn
WHTerpan, wWx CBOWUCTBA. Tabnuua
WHTEerparnos. 3ameHa nepemMeHHom B
HeonpeaeneHHoOM WHTErparne.
VHTerpmpoBaHme no YyacTtsam.

4. PasnoxeHue OpOOHO-paUmoHanbHbIX
dyHKLUNIA Ha npocrenne apobu.
WHTerpmpoBaHue APOBHO-paLMOHanNbHbIX
dyHKUMNA.

5. WHTerpupoBaHme nppaumnoHanbHbIX
PYHKUURA. WHTerpmposaHne
TPUTOHOMETPUYECKNX DYHKLINIA.

6. OnpeneneHHsIi WHTerpar.
[eomeTpuyecknin  cmbicn M  CBOWUCTBA.
Teopema O cpefHEM U ee reoMeTpUYECKUI
CMBbICTT.

7. WHTerpan C NEpeMEHHbIM  BEPXHUM
npegenom.  OcHOBHas dopmyna
WHTErpanbHoro NCYMCIEHNUS. 3ameHa
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nepeMeHHoOn B ONpPeAeneHHOM uHTerpane.
MHTerpmpoBaHmne no 4actam B onpegenieHHoOM
WHTerpane.

8. BbluncneHve nnowagen nnockux uryp u
ONWHBL Oyrn Nnockon KPMBOW C MOMOLLBIO
onpefeneHHoro  uHterpana. BbluucneHune
obbemoB Ten BpalleHus. HecobcTBeHHbIe
WHTerparnbl.

~

AnemeHTbl TOKI

9. KomnnekcHble yncna, 4encTBUSA Hag HUMMW.

OundpdepeHumnansHble ypaBHe-

HUA

10. OudpbdpepeHuymnansHble ypaBHeHUs. OCHOB-
Hble noHATuA. OudpdepeHunansHble ypaBHe-
HUS nepsBoro nopsgka. OuddepeHumnanbHble
ypaBHEHUS NEpBOro nopsgka C pasgeneH-
HbIMW U pa3genslLwuMncs nepeMeHHbIMU.
OpHopoaHble ypaBHEHUS NepBOro nopsigka.
11. JInHenHble ypaBHeHNs n ypaBHeHus bep-
Hynnu. QudpdepeHumnancHble ypaBHEHUS BTO-
poro nopsigka. OudpdepeHumnancHble ypaBHe-
HWsi BTOPOro nopsiaka, AonyckaloLwmne noHmke-
HWe nopsaka.

12. JluHenHble auddepeHumnansHble ypaBHe-
HMUsi  BTOporo  nopsigka.  OnpepenuTens
BpoHckoro. CTpykTypa obLiero pelleHus og-
HOPOAHOro JNUHEeNHoro AuddepeHUnanbHOro
ypaBHEHUS.

13. HeogHopoaHble nuHenHble anddepeHum-
anbHble YpaBHEHUS.

Ctpyktypa obuwero peweHus. Metog Bapwu-
aLmMn NPOn3BOSIbHBIX MOCTOSIHHBIX.

14. HeogHopogHble nNuHenHble anddepeHun-
anbHble YpaBHEHUsSI 2-r0 Nopsiika C NOCTOSH-
HbIMW KO DULMEHTAMN U MNPaBON YaCTbiO
crneumanbHoro Buaa.

15. Cucrtembl OObIKHOBEHHbIX AnddepeHuUn-
arnbHbIX YpaBHEHUI C MNOCTOSAHHBLIMU KO3 U-
uneHTamu. PelueHne cnctembl 0ObIKHOBEHHBIX
anddepeHumanbHbIX YypaBHEHUN.

12

Pagbi

16. Yucnosble psigbl. Heobxogumoe ycnosue
cxoammocTu. MpusHakm cXxognmocTm

17. 3HakonepemeHHble psagbl. Teopema
JlenbHuua. AbconoTHad ©  ycrioBHas
CXOOUMOCTb. dyHKUMOHanNbHbIE  psAabl.
CrteneHHble pagbl, Teopema Abens. Paguyc n
WHTEepBar CXOAUMOCTM CTENEHHbIX PS4OB.

18. PasnoxeHune yHKUNIA B CTENEHHbIE PSabI.
MpumeHeHne  psigoB B NPUONKEHHBLIX

BbIHUCIIEHUAX.

3 cemecTp

10

Teopwus BEPOATHOCTEN
MaTemMaTunyeckaa CtTaTUuCcTuka

n

1. KombGuHaTopmka. OCHOBHblE  MOHSATUS
TEOPUN BEPOATHOCTEWN, CryyanHble COObITUS.
BepoatHocTb. Yactota cobbituin.  Anrebpa
COOBLITUIN. TeopeMbl CMOXEHUs U YMHOXeHUs
BEPOATHOCTEN. YCnoBHas BEPOATHOCTb.

2. ®opmyna nonHou BepoATHocTU. dopmyna
Baieca. lNMoBTopHble WUCNbITaHMSA, dopmyna
BepHynnu. JlokanbHas ¥  uMHTerpanbHas
TeopeMsl Jlannaca.

3.0uckpeTHble crnyvarHble BenWYUHbI, 3aKOH
pacrnpegeneHnss  BEpPOATHOCTEN criyvarHom
BEMNNYUHBI. Yuncnosble XapaKkTepucTukn
OUCKPETHBIX CNyYanHbIX BENUYMH.

4. HenpepblBHble cnyyanHble BeNUYMHbI.

15




YucrioBble  XapakTepuCTUKN HemnpepbIiBHbIX
CNyYanHbIX BEMNYMH.

5. 3akoH paBHOMEpHOro pacnpegeneHus
BepodATHoCTel. HopmanbHoe pacnpegeneHuve.

HopmanbHas KpuBas. Pacnpegenenus,
CcBsi3aHHble C HOopMmarnbHbIM. [lokaszaTtenbHoe
pacnpegeneHue, ero YMCcroBble

XapakTepucTnkn. OyHKLUUSA HAOEXHOCTU.
6. 3apgaya MartemaTM4ecKkonm CTaTUCTUKMU.
BblbopouHbIi  MeTod. Bbibopka. [lonuron,

rmcrorpamma.
7.CTatuctmyeckne OUEHKM napameTpoB
pacnpeaenexus. ToyeyHble OLIEHKM.
[eHepanbHass u BbIGOpo4YHas cpeaHss.

"eHepanbHas u BeIGopoYHasa ancnepcus.

8. To4yHOCTb WM HAAEXHOCTb  OLEHOK.
WHTepBanbHble OLIEHKMN. Omnupnyeckue
MOMEHTHI.

5.2.2 TIpakTHYecKHe 3aHATHUS

Ne HanmeHoBaHue pasgena T o TpyooeMKocTb,
eMaTuKa NpaKTUYEeCcKNX 3aHATU
n/n OVCUMNIUHBI yac
1 cemecTtp

1 JlnHerHas anrebpa 1. OnpegenuTenu BTOPOro U TPeTbero nopsa-
KOB.
2. CncteMbl NUHENHbIX ypaBHeHun. [lpasuno 8
Kpamepa.
3. Matpuubl. lencTBusa Hag maTpyLamu.
4. PelleHre cucTeM MaTpyYHbIM CNocoboMm.

2 BekTopHas anrebpa 5. BekTopbl. [lencteusa Hag BeKTopamm.
6. CkansipHoe npou3BegeHMEe BEKTOPOB, WX
CBOWICTBA W NPUINOXEHUSI. 6
7. BekTopHOe npou3BefeHNe  BEKTOPOB,
CBOWICTBa U npunoxeHns. CmellaHHoe npous-
BeEHWE BEKTOPOB, CBONCTBA M MPUITOXEHMS.

3 AHanuTuyeckas reomeTpus 8. [lpamas Ha nNockocTu: C  YrNoBbIM
KO3hPMLUMEHTOM, Yepes TOYUKY C
3afaHHbIM HampaBrneHuMeMm, 4epe3 OBe TOYKM.
MapannenbHble U NepneHAnKYNsipHbIE NPsIMbIE,
yron mexagy AByms npsimbiMu. PacctosiHne ot
TOYKWU A0 NPSAMOWN.
9.3agaum Ha npsamyto.
10. KpuBble 2-ro0 nopsgka: OKpPYXHOCTb CO 12
CMELLEHHbIM LIeHTPOM, 3MMuC.
11. KpuBble 2-ro nopsigka: runepbona u
acumnToThbl, Napabona.
12. Tlnockoctb B npocTtpaHcTBe. [lpamasa B
NpOCTpaHCTBe.
13. lNpsiMaga NNOCKOCTb B NPOCTPaHCTBE.

4 OnddepeHumanbHoe ucumc- | 14. MeToabl MaTemMaTM4ecKoro  aHanuaa. 19

NeHne

BbluncneHne npegenos QyHKUMNA.
15. 3amevaTeneHble Npegensl.
16 HenpepbIBHOCTb PyHKUUN.

17. Mpasuna anddepeHUnpoBaHmus.
OndbdbepeHumnpoBaHne yHKUNNA.
18. OundpcepeHumnpoBaHue dyHKUUA.

MponsBoaHbIe BbICLLIMX NOPSAKOB.

19. MpousBogHble  dyHKUUKW,  3adaHHbIX
napameTpuyeckn, HesIBHO.

20. KoHTponbHas pabora.

21. Mpasuno Jlonutans Hawnbonblwee n Hau-
MEHbLUEee 3Ha4yeHUs DYHKLMU Ha OTPE3KeE.




22. O6bLwee nccnegoBaHue YHKUUKN U MOo-
CTpOeHMe rpadmka C UCMONb30BaHMEM OCHOB-
HbIX MONOXEHUN U MEeTOO0B MaTeMaTUKN.

2 cemecTp

OundbdepeHumnanbHoe  ncuuc-
neHve QYHKUMM HECKOSbKNX
nepemMeHHbIX

1. DyHKUMM HECKONbKNX NnepemMeHHbIX. ObnacTtb
onpegenenwus. MNMpegen.

2. YacTHble Npou3BoaHbIE PYyHKLMIA
HECKOSbKUX NepeMeHHbIX.

3. OkcTpemyMm yHKUMN OBYX MNepeMeHHbIX.

MpownssogHas no HanpasneHuto. MpaaneHT.

WHTerpansHoe ncymcneHne
dYHKUUN OOHOW NepeMeHHO

4. HenocpeCTBEHHOE NHTErPUPOBAHUE.

5. BHeceHve noa 3Hak guddepeHumana,
WHTErpnpoBaHue 3aMeHoV NnepeMeHHon

6. VIHTerpvpoBaHue BblpaXXeHUn coaepxaLimx
KBagpaTHbIA TpexyneH. VIHTerpuposaHue no
yacTam.

7. WHTerpmpoBaHne OpoOHO-pauUMOHarnbHbIX
PYHKUUA.

8. WHTerpmpoBaHne OpoOGHO-paLMOHanbHbIX
dYHKUNA. NHTerpupoBaHne uppaunoHanbHbIX
dYHKLMIA.

9.UHTerpupoBaHue TPUFOHOMETPUYECKMX
dyHKUMNA.

10. WHTerpvpoBaHue  TPUrOHOMETPUYECKMX
PYHKUUA.

11. KoHTponbHasa paboTa.

12. BbluncneHve onpepeneHHbIX WHTerpanos.
WHTerpupoBaHme Mo yacTtam.

13. 3ameHa nepemeHHOW B onpeaeneHHoOM
WHTEerparne.

14. Bbluucnenne nnowagen. BbluncneHnue
0b6beMOB Ter BpaLleHus.

15. BblumucneHne anuHel gyrn. HecobCcTBEHHbIE
MHTEerpanel.

24

AnemeHTbl TOKI

16. KomnnekcHbie Yncna, AencTBua Hag HUMMN.

OuddepeHumanbHble ypaBHe-
HUS

17. [OuddepeHumanscHble ypaBHeHuss 1-ro
nopsigka C pasgensowumMuca nepeMeHHbIMU.
OpHopogHble anddepeHumnanbHble
ypaBHeHus 1-ro nopsigka.

18. JIHenHble anddepeHumanbHble
ypaBHeHUs 1-ro nopsiaka. YpaBHeHus
BepHynnu.

19. [OuddepeHumancHble ypaBHEHUS  2-T0
nopsigka, JonycKatoLme NoHWKeHNe nopsaka
20. OpaHopoaHble anddepeHumanbHble
ypaBHeHusa 2-ro nopsigka. MeTtog Bapuauum
NPOV3BOSIbHOM NOCTOAHHOMN.

21. Peluenne HEeO4HOPOAHbIX
onddepeHumanbHbiX  YpaBHEHNI 2-ro
nopsgka co cneynanbHOM  NPaBoOW YacTbio.
22. PeweHne HeogHOPOAHbLIX AuddepeHLm-
anbHbIX ypaBHEeHUN 2-ro nopsigka co crneuu-
anbHOW NpaBomn 4acTbio

23. KoHTponbHas paborTa.

24. PelueHue cuctem nuHernHbIX anddepeHum-
arnbHbIX YPaBHEHU C MOCTOSAHHbIMKU KO3 K-
UMeHTaMu.

16

Pagbi

25. Yucnosble pagbl. WNccnegoBaHue
CXOAMMOCTMW. [ocTtaTtoyHble npu3Hakm
CXOOUMOCTM YUCITOBbIX PSAOB.

26. 3Hakouyepepytowmecss pagbl.  Teopema
JlenbHunua. AbcontoTHas " YCrOBHas




cxogumocTb.  CTteneHHble psagbl. WHTepsan
CXOANMOCTMW.
27. PasnoxeHne  dyHkuMi B psabl.
Mpunoxenve  psgoB K NPUBAMXEHHBIM
BbIYMCMNEHUSAM.

3 cemecTp

11 Teopua  BeposaTHoctenm  u | 1. KombuHaTopuka. BelumcneHme BeposTHOCTH
MaTemaTtumyeckas ctaTucTuka cobbITUA. TeopeMbl CMOXEHUA U YMHOXEHUs
BEPOATHOCTEN. YCnoBHas BEPOATHOCTb.

2. ®opmyna nonHowm BeposTHocTU. Popmyna
Baineca. [lloBTOpHble wucnbITaHusa, dopmyna
BepHynnu. JlokanbHas W uHTerpanbHas
TeopeMbl Jlannaca.

3.. [ucKpeTHble cCrnyyYalHble BEenUYMHbI,
YuncnoBble xapaKTepucTuKu.

4. HenpepbiBHble CriydYanHble BENUYUHBI.
YucnoBble xapakTepucTUku. 15
5. 3akoHbl pacnpegeneHuns  CriyYamHbIX
BenuuvH.  PaBHOMepHoe  pacnpegernenue.
HopmansHoe pacnpegenerue. NokasatenbHoe

pacnpegeneHue.
6. BblbopouHbIi MeTod. Bbibopka. [MonuroH,
rmcTorpamma.

7. To4veyHble OLEHKU. eHepanbHas u
BbIOOpOYHas cpeaHsisi. [eHepanbHas u

BbIOOpOYHas gucnepcus.
8. NHTepBarnbHble OLEHKMU.

5.2.3 JlabopaTopHbIN NPaKTUKYM He npegycmotpeH
5.2.4 CamocTositenbHas padbota ooyqarommxcs (CPO)
Ne HavnmeHoBaHue pasgena auc- Bug CPO TpyooeMKocCTb,
n/n UUMIIMHBI yac
1 JlnHelHas anrebpa MpopaboTka maTepmanos Mno nekumsm,
y4yebHukam, y4ebHbIM nocobnsim > 5
MogroTtoBka K MPaKTUHECKNM 3aHATUAM
BbinonHeHue pacyeTtoB gns 03 2
2 BekTopHas anrebpa lMpopaboTka MaTepmanoB No Nekuunsim, 1,5
y4ebHuKam, y4ebHbIM nocobusim > 55
MogroToBka K MPaKTUYECKNM 3aHATUAM ’
BbinonHeHvie pacyetos anst 03 2
3 AHanuTnyeckas reomeTpus lMpopaboTka maTtepmanos No NeKUmaMm, 2
y4yebHukam, y4yebHbIM nocobusim 3 7
MoaroToBka K NPaKTUYECKUM 3aHSATUAM
BbinonHeHwe pacyeTtos aAnst O3 2
4 OndbdepeHunansHoe  ucuncne- | NpopaboTka maTepranos No NeKumnsim, 3
Hue yyebHukam, y4ebHbIM nocobusim
[MoaroToBka K NPakTU4ECKUM 3aHATUSAM 8 14
MoaroToBka K aygUTOPHOW KOHTPOMbHON
paboTte 3
5 OuddepeHumnansHoe  ucuncne- | NpopaboTka maTepmnanoB No Nekumnsm, 1
HMEe YHKUMN HECKOMbKMX ne- | y4ebHuKkaMm, yuebHbIM nocobusam > 6
pPEMEHHbIX lMogroTtoBka K MPaKTUHECKUM 3aHATUAM
BbinonHeHue pacyeTtoB gns 03 3
6 WHTerpansHoe ncuncrnienue | NpopaboTka MaTepuanoB Mo Nekuusim, 3
YHKUUN OOHOW NEepeMEHHOM y4yebHuKam, y4yebHbIM nocobusim
MoaroToBka K NPaKTUYECKUM 3aHSATUAM 6 21
MogroTtoBka K ayAMTOPHOWN KOHTPOSTLHON 7
paboTte
BbinonHeHue pacyeToB ans 03 S
7 | OnemenTbl TOKTI MpopaboTka MaTepnanos No nexkuusim, 2 3




y4yebHuKam, y4yebHbIM nocobusim
MoaroToBKa K NPakTUYECKMM 3aHATUSAM
8 OuddepeHumnanbHbie ypaBHeHnst | [popaboTka maTepmanosB no nekumsm, 3,2
y4yebHukam, y4yebHbIM nocobusim
MoaroToBka K NPakTUYECKMM 3aHATUSAM
MogroTtoBka K ayAMTOPHOWN KOHTPOSILHON
paboTte

9 Pagbl [MpopaboTka maTtepmanos No NekumsaMm,
yyebHukam, yuebHbIM nocobusim
MogroTtoBka K MPaKTUHECKUM 3aHATUAM

15,2

Wikl |O®

10 Teopus BEpOATHOCTEN N MaTema-

MpopaboTka MaTepmarnos rno fekumsm, 59,65
TYeckas cTaTucTuka

y4yebHukam, yyebHbIM nocobusim 75
MoaroToBKa K NpakTUYECKUM 3aHATUSM ’ 77,15
BbinonHeHune pacdetoB ana 03 10

6 YyebHO-meTOAMYECKOE N MH(pOPMALIMOHHOE ob6ecnevyeHne AUCUUNIUHbI
6.1 OcHOBHas nuTepaTtypa

1. TpyxaH, A.A. Teopnsi BEPOATHOCTEN B UHXEHEPHbIX NPUNOXEHNAX [ONEKTPOHHbIN pe-
cypc] : yuebHoe nocobue / A.A. TpyxaH, I'.C. Kygpsawes. — CI16.: JlaHb, 2015. — 364 c. http://
e.lanbook.com/books/element.php?pl1_id=56613

2. OctpoymoBa, E. H. OcHOBbl TeopuM BEPOATHOCTEN M MaTeMaTuyeckasd cTaTtuCTUKa :
yyebHo-meTogudeckoe nocobue / E. H. OctpoymoBa, [l. . HectepeHko, W. B. KagnHa. — 2-e
n3g., nep. n gon. — Bonrorpag : Bonrorpagckun MNAY, 2022. — 68 ¢. — TeKCT : 9NeKTPOHHbIN //
JlaHb : anekTpoHHO-6MbnunoteyHasn cuctema. — URL: hitps://e.lanbook.com/book/339287

3. UepHsies, KO. A. OcHoBbl TeOpUn BEpoATHOCTEN : y4ebHoe nocobue / HO. A. YepHsaeB. —
KaszaHb : KHUTY-KAWU, 2021. — 124 c. — ISBN 978-5-7579-2546-2. — TeKCT : 3NEKTPOHHbIN //
JTaHb : anekTpoHHO-6MbnunoTedHasa cuctema. — URL: https://e.lanbook.com/book/264854

4. Pakyn, E. A. JluHeiHasa n BekTopHasa anrebpa : yuebHo-meTogmyeckoe nocobue / E. A.
Pakyn. — bpsHck : bpaHckun M'AY, 2022. — 51 ¢. — TeKCT : 9neKTpOoHHbI // JlaHb : anek-
TPOHHO-6MbnNunoTeyHas cuctema. — URL: https://e.lanbook.com/book/304844

6.2 [lononHuTenbHasa nutepaTtypa

1. Pakyn, E. A. dnddepeHumnanbHble ypaBHeHUs : y4ebHo-meTogmyeckoe nocobue / E. A.
Pakyn. — bpsHck : bpaHckun M'AY, 2021. — 53 ¢. — TeKCT : 9neKTpOHHbI // JlaHb : anek-
TPOHHO-6MbnuoTeyHasn cuctema. — URL: https://e.lanbook.com/book/304469

2. Pakyn, E. A. KpaTHble uHTerpansl : y4yebHo-meTogmyeckoe nocobue / E. A. Pakyn. —
BpsiHek @ BpsHckun TAY, 2020. — 57 ¢. — TeKCT : anekTpoHHbIn // JlaHb : 9NeKTPOHHO-616 -
nunotevHas cuctema. — URL: https://e.lanbook.com/book/172098

3. XKykoBckasi, T. B. Bbicluas maTtemaTtuka B npuMmepax n 3agadax : ydebHoe nocobue : B 2
vyacTtax / T. B. XXykosckas, E. A. MonokaHoBa, A. . Ypycos. — Tambos : TI'TY, 2017 — YacTtb
2 — 2018. — 164 c. — ISBN 978-5-8265-1885-4. — TekcCT : 3neKTPOHHbIN // J1aHb : anek-
TPOHHO-6MbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/319844

6.3 lMepeyeHb y4yebOHO-meTOAMYECKOro obecrnevyeHus ANA CaMOCTOATEeNbHOM pa-
60TbI OGy4atrowmxca

1. JlvHelnHaa n BeKTOpHaA anredpa [ONeKTpoHHbIN pecypc]: MeTOAMYECKME YKa3aHUS U
3afaHusa ons camocToATensHon paboTkl (Kypc «MaTtemaTtukar») ana cTyaeHToB, obyyatoLmxcs
no HanpasneHuio 36.03.01 «BeTepunHapHoO-caHUTapHas aKcnepTu3a», AHEBHOW W 3a04YHON


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
https://e.lanbook.com/book/264854%20%0D4
https://e.lanbook.com/book/339287
http://e.lanbook.com/books/element.php?pl1_id=56613
http://e.lanbook.com/books/element.php?pl1_id=56613

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 U 3a-
AaHns Ana camocToaTenbHoM paboTbl (Kypc «MaTemaTtukay) ons CTy4eHToB, 06y4aroLmnxcs no
HanpaeneHuto 36.03.01 «BeTtepuHapHo-caHuTapHasa akcrneptusa», QHEBHOM U 3a04HOW popm
oby4venna / [1. C. Canko [n gp.]; BI'YWUT, Kadegpa Bbicluen matematuku. - BopoHex: BI'YUT,
2021. - 18 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3089

3. TMpousBoaHble PYHKUNA [ONEKTPOHHBLIN PECYPC]: METOANYECKNE YKa3aHUs N 3adaHns
Ana camoctosTenbHon paboTtbl (Kypc «MartemaTuka») Ans CTyaeHToB, obyvarowmxcs no
HanpaeneHuto 36.03.01 «BeTtepuHapHo-caHuTapHasa akcrneptusa», QHEBHOM U 3a04HOW popm
oby4venna / [1. C. Canko [n gp.]; BI'YWUT, Kacdegpa Bbicluenn matematukn. - BopoHex: BI'YUT,
2021. - 31 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3090

4. HeonpepeneHHble MHTerpanbl [ONEKTPOHHbBIN pecypc]: MeToANYECKME YKa3aHUA U
3afaHusa onst caMocTosATenbHOM paboTbl (Kypc «MaTtemaTtmkay) ans CTyaeHTOB, 0byyatoLmxcs
no HanpasneHutio 36.03.01 «BeTepunHapHoO-caHuUTapHas akcnepTu3a», AHEBHOM W 3a04YHOW
dopm obyuenusa / 1. C. Canko [n agp.]; BI'YUT, Kadenpa Bbicluen maremaTuku. - BopoHex:
BI'YUT, 2021. - 23 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3092

5. OnpepeneHHble UHTErpanbl [ONEKTPOHHLIN Pecypc]: METOANYECKME yKa3aHUsA U 3a-
AaHns Ans camocTtoaTenbHoM paboTbl (Kypc «MaTemaTtukay) Ans CTygeHToB, 06yyaroLmnxcs no
HanpasneHuto 36.03.01 «BeTepuHapHo-caHUTapHas akcnepTu3ay», AHEBHOW U 3a04HOM (hopMm
obyuenus / [1. C. Cawnko [n ap.]; BIT'YUT, Kacdeapa Bbicluen matematuku. - BopoHex: BIYUT,
2021. - 20 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3093

6. OudbepeHumanbHble ypaBHEHUNA [ONEKTPOHHbBIA pecypc]: MeToguMyeckme ykasaHus
N 3agaHns ons camoctosaTenbHon paboTbl (Kypc «MatemaTtmkay) Anga cTyaeHToB, obyyaroLmnx-
ca no HanpasneHuto 36.03.01 «BeTepuHapHo-caHUTapHasa aKkcnepTu3a», AHEBHOM M 3a04YHOM
dopm obyderus / [1. C. Cawnko [n gp.] ; BIT'YUT, Kadcdbeapa Bbicliern matemaTtukn. - BopoHex:
BI'YUT, 2021. - 32 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3094

6.4 MNepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKaUNOHHON ceTn «UHTep-
HET», HEOOXOUMBIX JIJISl OCBOSHUS TUCIUTUIMHBI (MOIYJIs)

HaumeHoBaHue pecypca cetn « MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHas anekmpoHHas bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rnnamegopma «HOpalimy» https://urait.ru/

OB6C «JlaHb» https://e.lanbook.com/
AUBC «Meezallpo» https.//biblos.vsuet.ru/MegaPro/Web

Calm Mu+Hucmepcmea HayKku U ebicweao obpa3soea- http://minobrnauki.gow.ru
Husi PO

AnekmpoHHas uHopmMayUuoHHO-0bpa3oeameribHas http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MNepeyeHb MHPOPMALIMOHHbLIX TEXHONOIMN, UCNONb3yeMbIX MPU OcyllecTBe-
HUM obOpasoBaTenbHOro npouecca No AUCLMNIIMHE, BKIKOYas nepevyeHb NPOrpamMMHOro
obecne4vyeHnA U NHHOPMaALMOHHBLIX CMPaBOYHbIX CUCTEM

[Mpu usyyeHuu AucuyunauHel UCMOL3yemcs rnpospaMmHoe obecriedeHue, coO8PeMEHHbIE
rnpogheccuoHarsnbHble 6a3bl 0aHHbIX U UHGOPMaUUOHHbIe cripagoyHble cucmembl: SNOC yHu-
gepcumema, 8 mom qucrie Ha 6ase npoepammHou rnrnamgopmel « Cpeda ar1eKmpoHHo20 obyye-
Husa 3KL», asmomamu3uposaHHasi UHghopmayuoHHass basza «MIHmepHem-mpeHaxepbl», «UH-
mepHem-3K3amMeH»


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

anI oCcBO€HMN gncunninuHbl ucnonb3yetcA JNIMUEH3UOHHOEe N OTKPbITOe NPOrpamMm-
HOe o0ecIieueHue

Mporpammbl JInueH3un, pekBM3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa
Adobe Reader XI (6ecnnaTtHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHne Jnuensunsa 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 o1 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 Tnuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkrtoveH B yCTaHOBOYHbIV NAKET OnepaLmoH-
How cuctembl AnbT O6pasoBaHne 8.2)

7 MaTtepuanbHo-TeXHUYecKoe obecneyeHne gUCUMNINHLI (MoAayns)

Y4yebHble ayautopum ans npoBefeHnsa y4ebHbIX 3aHATUW B TOM Ynucne B hopme npakTun-
YeCKOW NOArOTOBKM BKIHOYAKOT B ceb4:

Ne 401 Komnnekt mebenun gna yvyebHoro npouecca — 80 wT. NepeHOCHOM NpOeKTop
Acer. Ayavo-msyanbHasi cuUCTeEMa JEKUMOHHbIX ayauTopui (MyrbTUMEOUHBLIN NPOEKTop
EpsonEB-X18, HacTeHHbIN akpaH ScreenMedia)

Ne 332 Komnnekt mebenu ansa ydyebHoro npouecca — 30 wT., Paboune ctaHumm 12 wTt
(IntelCorei3-540)

Ayantopun Ans camMocToATenbHOW paboTbl 0ByyaloLWmMXca NoaknyeHbl K cetn VHTep-
HeT:

Ne 337 Komnnekt mebenn ana yvyebHoro npouecca — 12 wr., Paboyne ctaHuum 11 wT
(Intel Core 2 DuoE7300)

[ononHntenbHO ANsi caMOCTOATENbHOW paboTbl 06y4aloLMXCA UCMOMb3YHTCA YnTanb-
Hble 3anbl pecypcHoro ueHTpa BIMYUT ocHalueHHble kKomnbloTepaMy Co CBOOOAHbIM LOCTYNOM
B ceTb VIHTEpHET 1 BMBNNOTEYHBIM N MHPOPMALMOHHO-CNPABOYHBIM CUCTEMAM

8 OueHo4Hble MaTepuanbl AN NPOMEXYTOYHOW aTTecTauuu obyyarowmxcsi no
avcuunnuHe (Mmoaynio)

OueHouHble maTepuansl (OM) ang aucumnnuHel (Moayns) BKNOYaloT B cebs:

- NepeYvyeHb KOMNETEHUNA C YKa3zaHNeM MHAMKATOPOB JOCTUXEHUS KOMMETEHLMI, 3TanoB
nx popMmpoBaHusa B npoLiecce 0CBOeHNA obpa3oBaTenbHON Nporpammbl;

- ONMcaHne LwKan oueHnBaHus;

- TUNOBbIE KOHTPOSbHbIE 3aJaHWSA WU WHble MaTtepuarnbl, HeobxoauMble OIS OLEHKM
3HaHWW, YMEHUW, HABbIKOB;

- MeToanyeckne matepuarnsl, onpegensowme npoueaypbl OLEHMBAHUS 3HAHWUIN, YMEHUN,
HaBbIKOB 1 (UNIN) ONbiTa 4EATENBHOCTH.

OM npegctaBnsalOTCA OTAENbHbIM KOMMMAEKTOM U BXOAAT B COCTaB pabouen
nporpaMmmbl AUCUUNNUHBLI (MoAaynsA).

OueHouHble maTepuanbl opmupytotes B cootseTctBumn ¢ 1 BIYUT «lNonoxeHne o6
OLlEHOYHbIX MaTepuanax».


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

AHHOTALUWNA
K PABOYEN NPOrPAMME OAUCLUMNUHDI

«MATEMATUKA»

(HavmMeHoBaHWe UCLMNIIUHBI)

Mpouecc u3yvyeHns OUCUMNAWHBLI HanpaefieH Ha opMMpoBaHME chneayrLwmnx Komne-
TeHUun

Ne Kopn, HanmeHoBaHue Komne- Koa n HanmeHoBaHue nHankaTopa JOCTMXKEHUSA KOMNEeTEeHLU MU
n/n Komne- TEHUMn
TeHUUn
1 Orl1K-1 CnocobeH npumeHsitb | WO-1onk1 MpuMeHsieT ecTeCTBEHHOHaYYHbIE 3HAHWSA 1 MeTOoAbI

€CTEeCTBEHHOHay4Hble U | MaTeMaTU4ecKoro aHanunsa B NpodeccrmoHanbHol aenaTensHo-
obLLEenHXKXeHepHble cTH
3HaHWus, mMeToabl
MaTemMaTU4eckoro
aHanmaa "
MoOenupoBaHus B
npodeccroHarnbHoOn
JesiTenbHOCTH

B pesynbTate nsyyeHns gucumninHbl 00yYaroLnMnCca OOMKeH:
3HaTb MeToAbl JIMHEMHOMW W BEKTOPHOW anrebpbl, aHanuMTU4ecKon reoMeTpun, MeTOAb
AndodoepeHumanbHOro U MHTerpasnbHOro UCHUCNEeHUs, MeToabl pelleHna anddepeHumanbHbIX
ypaBHEHWNN NepBOro 1 BTOPOro nopsiaka, psgbl U X CXOAMMOCTb, pasfoXeHue 3neMeHTapHbIX
OYHKUMA B psAd, OCHOBHbIE MOHATUA TEOPUM BEPOSATHOCTEN U MaTEMaTUYECKOW CTaTUCTUKW,
OCHOBHbI€ MOSIOXKEHUS, 3aKOHbl U METObl €CTECTBEHHbIX HAYK N MaTeMaTUKN.
yMeTb UCMNonb30oBaTb annapart JIMHENHOW anrebpbl U aHaNUTUY4EeCKONn reoMeTpun, NPUMEHATb
MEeTOAbl MaTeEMaTUYECKOro aHanms3a K peLleHuio NpuknagHbiX 3agad B npoeccnoHanbHon ges-
TEeNbHOCTU, nccrnegoBaTtb OYHKUMM, peliaTb aAnddepeHunanbHble yYpaBHEHUs, uccnegosatb
pagbl Ha CXOOMMOCTb, UCNOSb30BaTb METoAbl UCCNeoBaHUsS (PYHKUUM HECKOSNbKUX NepemMeH-
HbIX NPU MOOENMPOBAHUN TEXHUYECKNX OOBEKTOB U TEXHOMNOrMYeCcKUX npoLeccoB, OueHMBaTb
napameTpbl pacrnpegeneHunin.
BfageTb HaBblkaMu pelleHns 3a4ay nuHerHon anrebpbl U aHanuMTMyYecKon reomeTpun, anna-
paToM AnddepeHLMansHOro U NHTErpasibHOr0O WCYUCIEHUs, HaBblkamu pelleHus audde-
peHuMnanbHblIX YpaBHEHWA NEepBOro U BTOPOro nopsaka, HaBblkaMyu MPUMEHEeHWa annaparta
PYHKUNIN HECKONBbKMUX NEPEMEHHbIX NPWU peLeHnn 3agaqy MoAeNMPOBaHNS TEXHUYECKUX OOBbEK-
TOB W TEXHOMOMMYECKMX NpoLeccoB, MeTogamMu TEOpUM BEPOSATHOCTEN U MaTeMaTUYeCcKon cTa-
TUCTUKN.

CopepxaHue pasgenoB aucumnnuHbl. Matpuubl 1 onpegenuTeny, CUcTeMbl NMMHENHbIX
ypaBHeHun. BekTopHasa anrebpa. AHanuTudeckass reoMeTpus Ha MNioCKOCTU, aHanuMTU4ecKas
reomeTpusa B npoctpaHcTBe. OCHOBHbIE MOMOXEHWS, 3aKOHbI U MeToAbl MaTemaTuku. MNMpegens
N HEnpepbIBHOCTb (PyHKUUK, anddepeHumnanbHoe ncumcreHmne oyHKUMM ogHON NepeMeHHON.
AunddepeHumanbHoe ncuncreHne yHKUMM HECKONbKUX nepeMeHHbIX. VHTerpanbHoe ncumc-
neHve yHKUUM OOHOW nepemeHHOW. KomnnekcHble yucrna v gencteus Hag Humu. Oudpde-
peHumnanbHble YpaBHEHUSA NEPBOro U BTOPOro NopsakoB. YnCroBble M cTeneHHble psaabl. Teo-
pusa BeposaTHocTeN. CriydanHble BENUYNHBI, 3aKOHbI pacnpegeneHnsa cnydyanHbiX BeNUYnH. Bebl-
BOpOYHbIN METOA, OLIEHKN NapameTpoB pacnpeaeneHus.



NMPUNOXEHMUE 2
K pabo4yen nporpamme

OLEEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUA

no gncuunrinHe

MaTtemaTtuka



1 MepeyeHb KOMNETEHUUN C yKkasaHMeM 3TanoB ux chopMmupoBaHuA

Ne Kon HanmeHoBaHue Koa n HaumeHoBaHMe MHOUKaTOpPa [OCTUXEHUS
n/n Komne- KOMneTeHuuun KOMneTeHuuun
TeHUUn
1 OrlK-1 Cnoco6eH  npumeHsitb | NO-1onk1 [pMMeHsaeT ecTecTBEHHOHAYYHbIE 3HAHUSA U METOAbI

€CTECTBEHHOHay4Hble 1 | MareMaTU4ecKoro aHanmaa B NpodeccnoHanbLHoON AesiTenbHo-
obLenHxXeHepHble cTH
3HaHU4, MeToabl
MaTeMaTU4eckoro
aHanusa "
MOZEeNMpPOBaHNS B
npodeccnoHarnbLHoOn
OesiTeNbHOCTH

Kop n HaumeHoBaHue WHOUKaTopa
AOCTNXEeHUA KoMmneTeHumu

Pe3ynbTatbl 06y4yeHusi (noka3aTenv oueHUBaHUA)

NO-1onk1 MpUMEHSIET eCTeCTBEHHOHaYYHbIE 3HAHUS
U MeTofbl MaTEMaTUYECKOro aHanuaa B npodeccu-
OHarnbHOW AEeATENLHOCTM

3HaeT MeToabl IMHEHON 1 BEKTOPHOM anrebpbl, aHanuMTu4eckom
reoMeTpun, MeToabl AnddepeHLnanbLHOro U MHTErpanbHOro 1c-
yncneHns, MeToabl peLleHns anddgepeHunanbHbIX ypaBHEHUNA
nepBoOro 1 BTOPOro Nopsiaka, psifibl N UX CXOAUMOCTb, PasnoXeHne
anemMeHTapHbIX PYHKLUWIA B psifi, OCHOBHbIE NOHSATUSA TEOpUX Be-
POSITHOCTEN M MaTEMATUYECKOIM CTAaTUCTUKUN, OCHOBHLIE MONOXe-
HWS1, 3aKOHbI U1 METOAbl ECTECTBEHHbBIX HAYK 1 MaTEMaTUKK

YMeeT ncnonb3oBaTb annapat NIMHENHON anrebpbl U aHanuTuye-
CKOV reOMEeTpUK, NPUMEHSITE METOALI MaTeMaTU4YeCKoro aHanumaa
K PELLEHMIO MPUKIIaAHbIX 3aay B NPOMECCUOHANbHON AesiTerb-
HOCTW, UCCneaoBaTh YHKUMKM, pellaTb AuddepeHumarnbsHble
ypaBHEeHWs!, UCCrefoBaThb Psiabl HAa CXOAMMOCTb, UCMOb30BaTh
MeTobl UCCNEAoBaHUA (OYHKLIMN HECKOMBKUX NEPEeMEHHbIX Npu
MOZEeNIMPOBaHUN TEXHUYECKUX 06 EKTOB M TEXHOMOMMYECKMX
MPOLIECCOB, OLieHMBaTb NapaMeTpbl pacnpeaeneHuii

BnageeT HaBblkaMu peLleHnst 3aaady NHenHon anrebpbl 1 aHa-
NUTUYECKOW reoMeTpun, annapaTom anddepeHLansHOro U UH-
TerparnbHOro UCYUCIEHNS!, HaBblkaMu peLleHus auddepeHLmans-
HbIX YpaBHEHUIA MEPBOrO U BTOPOro Nnopsiika, HaBblkaMu NpumMe-
HeHUst annapaTa YHKLUMIA HECKOJTIbKUX NepeMeHHBbIX Npu peLue-
HUM 3aa4 MOOENMPOBaHUS TEXHUYECKUX OOBEKTOB 1 TEXHOSIOM-
YeCcKMX NpPOLEeCccoB, MeTodamu TEOPUM BEPOSITHOCTEN U MaTema-
TUYECKOW CTaTUCTUKK

2 I'IacnopT OLeHO4YHbIX MaTepuanoB no gucuunriimHe

Ne Pasnenbi MNupekc OueHouYHble cpeacTea TexHonorus/npouenypa oueHmBa-
n/n ONCUMNAnNHBI KOHTpONUpy- HanmeHoBaHue NeNe 3agaHuin HUS (cnocob KOHTpOrs)
€MOon KoMmre-
TeHUuMmn (Unm
ee 4yacTtu)
1 OlMNK-1 Bonpocebl k 3k3ameHy 71-73 cobecefoBaHue
JlnHennas anre6- Tecmosbie 3adaHus 1-5 6naHo4yHOe TecTMpoBaHue
pa LHomawHee 3adaHue 64 npoBepka npenogasaTenem
Kelic-3adaHue 54 npoBepKa npenogasaTtenem
2 OMNK-1 Bonipocesl Kk 3k3ameHy 74-78 cobecegoBaHue
BekTopHas anre6- Tecmosble 3a0aHus 6-10 ©OnaHoYHOe TeCcTMpOBaHue
pa JHomawHee 3adaHue 65 npoBepKa npenogasarenem
Ketic-3adaHue 55 npoBepka npenogasarenem
3 OMNK-1 Bonpocsl kK 3k3ameHy 79-86 cobecepgoBaHve
AHanuTtuyeckas Tecmosble 3adaHusi 11-15 OnaHoYHOEe TeCTMpOBaHne
reomeTpus JHomawHee 3adaHue 66 npoBepka npenogaBaTenem
Kelic-3adaHue 56 npoBepka npenogasarenem
4 | OudbdbepeHumans- OMNK-1 Bonpocbl k 9k3ameHy 87-113 cobecegoBaHue
HOE UcYucneHue Tecmosble 3a0aHusi 16-21 6rnaHo4HOe TeCTMpOBaHME




KoHmponbHasi paboma 51 npoBepkKa nNpenogaBaTenem
Kelic-3adaHue 57 npoBepKa NpenogaBaTenem
5 | OuddepeHumans- OlMNK-1 Bonpocsl k 3k3ameHy 114-123 cobecenoBaHve
HOE ncuucreHne Tecmosble 3a0aHus 22-26 OnaHo4YHOEe TeCTMpOBaHue
dyHKUMN [omauwHee 3adaHue 67 npoBepKa npenogasartesiem
HECKOITbKUX ne- Kelic-3adaHue 58 npoBepka npenogasaTtenem
PEMEHHbBIX
6 OMNK-1 Bonpochkl K ak3ameHy 124-143 cobecegoBaHve
VIHTerpanbHoe nc- Tecmosble 3adaHus 27-32 BrnaHo4Hoe TecTMpoBaHne
YnCneHme KoHnmpornbHas paboma 52 nposepka npenogasaTenem
byHKLIMM OFHOI LHomauwHee 3adaHue 68 npoBepka npenogaesaTenem
nepe-mMeHHow Kelic-3adaHue 59 npoBepka npenogasaTenem
7 AnemenTh TOKM OlnkK-1 Bonpocbl k 3k3ameHy 144, 145 cobecegoBaHue
Tecmosbie 3a0aHusi 33, 34 OnaHoYHOe TecTMpoBaHue
8 OlMK-1 Bonpocsl Kk 3k3ameHy 146-163 cobecepgoBaHve
OundbdepeHumans- Tecmosble 3a0aHusi 35-41 OnaHoO4YHOE TeCTMPOBaHUe
Hble YypaBHeHUs KonmpornbHas paboma 53 npoBepka npenogaBatenem
Kelic-3adaHue 60 npoBepkKa NpenogaBaTenem
9 OlMnK-1 Bonpocsl k 3k3ameHy 164-169 cobecenoBaHve
Psagp Tecmosbie 3adaHusi 42-45 OnaHo4HOe TecTMpoBaHue
Kelic-3adaHue 61 npoBepka npenogasarenem
10 Ol1K-1 Bonpocs! k 3a4emy 170-198 cobecenosaHune
Teopus BEpOSATHO- Tecmosble 3a0aHus 45-50 OnaHo4YHOE TeCTMpOBaHne
cTen n matemaTu- [omawHee 3adaHue 69, 70 npoBepka npenogasaTtenem
yeckasi cTaTucTu-
Ka Kelic-3adaHue 62, 63 npoBepKa npenogasaTtenem

3 OueHOYHbIe MaTepuanbl AnsA npomemyTquoﬁ aTTecTauumnm.

TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuans.il,
HeobxoAuMbIie ANSA OLEeHKU 3HaHUW, YMEeHUN, HaBbIKOB U (Unun) onbiTa
AeATeNbHOCTU, XapaKTepu3yrLwmx atanbl GopMuMpoBaHus
KOMMeTeHLUMN B npouecce OCBOEHNSA obpasoBaTenibHOMN NporpaMmbl

ATtTectauusa obyvarowlerocs no AUCUUNINHE NPOBOAUTCA B (popMe BbINOMHEHUSA O0-
MalLHEero 3afaHus M pelleHust KOHTPOSbHbIX 3aday W npegycMaTpuvBaeT BO3MOXHOCTb MO-
cneaywouero cobecegoBaHua (3ayeTa, 3k3aMeHa).

Kaxgbin 6unet BknoyaeT B cebs 1- 4 KOHTPONbHbLIX BONPOCOB (3aday), U3 HUX:

- 1-3 KOHTPOMbHbLIX BOMPOCOB Ha NPOBEPKY 3HAHUN;
- 1-2 3a0ay4u Ha NpoBEPKY YMEHUIN N HABbLIKOB.
3.1 Tecmbl (mecmoesbie 3ad0aHusi)
WWugpp u HaumeHoeaHue komnemeHyuu OlK-1 cnocobeH NpMMeHATb eCTECTBEHHOHAYYHbIE
N obLenHXeHepHble 3HaHWS, MeTodbl MaTeMaTUYeCcKoro aHannsa u MoAenMpoBaHus B Npo-
deccruoHanbHOM OeATENBbHOCTU

Ne 3a- TecTtoBoe 3ajaHune C BapnaHTamMmn OTBETOB U NpaBUiibHbIMK OTBETAMU
OaHns
1 1 -3 0
Onpepenutens matpuubl 4= 2 5 0| paBeH...
-1 1 4
1) 44 2)-10 3)0 4) 52.




-1 -2 7
Hana matpuua 4= 0 4 3 | Hautn anrebpandeckoe AONONMHEHUE AN ee
-1 1 -4

anemeHTa d,; .

OtBer __ 3
y 11 3 -12
M = = :
pousBegeHue matpuy 02 n 10 ecTb MaTpuua
1 1 2 3 4 _
)AB: 0 )AB:3O _)AB:OZ )AB: b
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X+2y=2,
Mpwn pelwieHnn cuctemsl no npasuny Kpamepa:
3x—-4y=7
I 2 2 7 I 2
1) A= 5 A 1= s By = )
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A I 2 A 2 2 A I 2
2 = b = 9 = 9
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1 2 2 2 1 2
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[ana nuHenHas cuctema
a, x, +a,x, +..+a,x, =Db

ay X, +ayX, +...+a, x, =D,

a

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

nl nn’’n n

M3BecCTHO, 4YTO onpeaennTesib CUCTEMbI HE paBeH Hynto. Toraa
1) cuctema nmeet 6ecUNCrIEHHOE MHOXECTBO pPeLUEHUN

2) cucTtema He NMeeT peLleHnn

3) cuctema nmeet eQMHCTBEHHOE pelleHne

4) 0 HaNM4YUKM peLleHnn HUYEro ckasaTb Henb3s (CMCTeMa MOXET Kak UMeTb Tak U
He UMeTb peLUeHuns)

Oanbl Toukn A(1; 2; 3) n B (0; 2; -3). KoopanHaTbl BekTOpa TB paBHbI:
1) AB={1,0,6} 2) AB=1{1,0,0}
3) AB={-1,0,-6) 4) AB=1{1,4,0}

CkansipHoe Npon3BeaeHne BEKTOPOB g -} , €CIU d = (3,5,8), b= (—1,2,0), pasHo:
OtBer 7

Bextopsl a{4;2;3} u b{2;2;—4}-




1) KoMnnaHapHbl  2) KonnuHeapHbl  3) OPTOroHanbHbI 4) paBHbl

9 CwmetwaHHoe npousseaeHme sektopos d = (1;—2; 0), p = (1; 0; 2), ¢ =(-2:4: 0)
paBHO:
OtBer __ O
10 Kakoe 13 faHHbIX YCroBui SIBASIETCA YCNOBMEM KOMMMAaHAPHOCTU 3-X BEKTOPOB:
1) ux cMellaHHOe npousseneHne pasHo 0
2) unx cMmelLaHHoe rnpoussegeHve pasHo 1
3) WX cMelLaHHOoe npousBefeHne paBHo -1
4) ux cMmelLaHHoe npovsBegeHne He paBHo 0
" PaccrosiHne ot Toukmn A(4;3) go npsimoin 3x +4y —10=0 pasHo:
OtBer _ 2,8
12 Pagunyc okpyxHocTh x> + »” - 8x + 6y =0 paBeH:
OtBert 5
13 YpaBHeHne 9x° -16y° = 144 ecTb ypaBHEHME:
1) OKpy>XHOCTU 2) annvnca 3) mnepbonbl  4) napabonebl
14 Uepes Touky (2; 2; —2) napannensHo nnockoctn X — 2y — 3z =0 npoxoaut nnoc-
KOCTb:
1) 2x+3y—z=4 2) x+2y+3z=29
3) x—2y—3z=5 4) x—2y—-3z=4
15 YpaBHeHue npamon, npoxoasien Yepes Touky N(-2;1;-1) napannensHO npsamon
x=2 y z+1
== nveet BUA:
1 -2 3
+2 +1 -1 x+2 -1 z+1
1) S= o= 2 S=t
1 -2 3 1 -2 3
3)x—3_y+5_z—1 4 x+2 y+1 z-1
2 4 3 4 5 3
16 . X" —6x+8
Mpenen lim————— PpaBeH:
oo X" +5x+4
Oteetr __1
17 BbibepeTe npaBunbHOE 3HayYeHWe And NepBoro «3aMeyarensHoroy» npeagena
. sinx
lim =...
x—0 X
n 2)0 3)-2 4) ®
18 Ykaxute npaBunbHbIn BapuaHT: «lpegen oTHOLWEHWS npupaLLeHns yHKUMK K Npu-

palLLeHNo apryMeHTa, Koraa npupalleHne apryMeHTa CTpeMUTCS K Hynto, Ha3biBaeTcs

1) acumnToTOMN




2) HeonpeaeneHHbIM NHTErpanom
3) NpoM3BOAHOM OT AaHHOW dOYHKLINK
4) KpaTHbIM UHTErpasnom

19 MpoHymMepynTe NPOM3BOAHbLIE B COOTBETCTBMU C NMOPSAKOM CeaoBaHMA PyHKUWIA:
1. (arccosx)'. 2 (arcsinx)'. 3. (arctgx)'. 4 (arccigx)'.
yr _ 1 ' 1 y’ — _ 1 ' 1
1) VI=x° 2)y_1+x2 3) 1-x° 4)y__1+x2
OtBer 1-3 21 3-2 4-4
20 [MponsBogHasa yHkuum ¥ = V-t paBHa:
’ X , X
Yy = y = , .
1) Y =x+/4—x> 2) 42 3) 244 — x? 4)Y = arcsin 2x
21 MponsBoaHas oT PyHKLMM ¥ :1n(1 +ex) paBHa:
, 1 , e , 1 , 1
yi=— V=—7 yi=l-— yE=x—
1) l+e 2) l+e 3) l+e 4) l+e
22 oz 2 2
YacTHasa npousBogHas . dyHKUMK z = x’y—)®  paBHa
X
1) 2xy 2) Xy — 2y 3) 2x 4) -2y
23 YacTHas npoussoaHasa PyHKUMKN z = 5x°y — »° + 7 N0 nepemeHHou (y) npu x =1y =0
paBHa:
OtBer _5
24 MpagneHT pyHKUMM z = x> +5y*+6 B Touke M(1;-2) paseH:
1) grad z={2,-20} 2) gradz={2,-2} 3) grad z={1,-20} 4) gradz={1,0}
25 0%z yz
YacTHasa npousBogHas pwe dyHKUMN z =~ paBHa:
y x
2 2 2y 1
N-— 2)- 3) 5 4
X X X X
26 > 2 .
MpounssoaHas ooy ANst PYHKUMKN z = y-Inx+x’y +8 paBHa:
1) L4ox 2) Lior 3ylioy a2
X X X X
27 J- dx
HeonpegeneHHbin uHterpan ~ 5x +3 paseH
5 1
+C =
1) 5x+3 Z)Sln‘Sx+3‘+C
Sarctg -3 +C
3) 5 ln‘Sx + 3‘ +C
28

. in(3 -2
HeonpeaeneHHbI MHTerparn I sin( ) dx paBeH

1_) 1/2 cos(3—-2x)+C 2) 2CcoSs (3- 2X) +C




3) —1/2 cos(3—-2x)+C 4)—2005(3—2x)+C

29 In2
OnpeneneHHbIn nHTerpan I e “dx paBeH
0
OtBer _ 0,5
30 n/2
OnpeneneHHbIn nHTerpan jcos(x/2)dx paBeH
0
1) 1 2) 2 3)2 4)3
31 Mnowaab 06nacTi, orpaHUYEHHON NMHUAMK  y = v/x, » =x paBHa
1)1/2 2) 1/6 3) 1/3 4)1/2
32 O6bem Tena, Nony4YeHHbIV Npy BpaLleHnm Bokpyr ocn OX courypbl, orpaHU4eHHON nn-
HUAMUN y=+/x, y=x paBeH
1) n/12 2) /8 3) n/7 4) n/6
33 NSt KOMMAEKCHbIX Yncen z, =1+2i, z, =—1-2i, z; =1-2i, z, =1+ 2i, cOnpsbKeH-
HbIMW ABNAIOTCS:
1) nepBoe un TpeTbe 2) nepBoO€e N BTOpOE
3) BTOpOe n YyeTBepToe 4) TpeTbe N YeTBepToe
34 PesynbTat nponsseaeHns OBYyX KOMMIIEKCHbIX Ynucen (2 —i) u (2 +i) paBeH
OtBer 5
35 KakoB nopsifgok andpdepeHumansHoro ypaBHeHus y' +y™ + " —x=0 ?
1) nepBbIf 2) Tpetun 3) yeTBepTbIV 4) natbin
36 YcTaHoBUTE COOTBETCBME MeXay AnddepeHumanbHbIMU YPpaBHEHUSMA U UX TUMOM
4,2
1) y'—z—y:ex+l 2) xy»’—Inx+1=0 3) y,:2367)27y 4) xp'y? —Inx+xy=0
X X +xy
1) ¢ pas3gensWwmMMmUcs NepeMeHHbIMN  2) 04HOPOAHOE
3) NuHenHoe 4) bepHynnu
Omser 1-3 2-1 3-2 4-4
37 O6Luee pelueHne anddepeHLManbHOro ypaBHeHnsa x°y' = x —1 uMeeT Bug,
1)1nx—l+C z)lnx+l+C 3) C—lnx—l 4) C+ln)c—l
X X X X
38 O6lee pelueHne anddepeHLManbHOro ypaBHeHus " = —1/x> umeet Bua
1) Cx+x+C, 2) C\/x+C, 3) Cx+C, +Inx 4) Cx+x*+C,
39 ObLuee pelueHne anddepeHLmansHoro ypasHeHusa V' + ' =0 nmeet Bua
1) Cx+Cre™ 2) C,+Ce™ 3) Ce' +C, 4) C +xC,
40 O6Lee pelueHne auddepeHLmMansHoro ypasHenna v' +2y +y =0 umeet Bua

NCe +Cxe”  2)Ce'+Ce” 3 Ce'+Ce’  4) Ce'+C,




41

YacTHoe pelleHne y., IMHEMHOro HeoAHOPOAHOro AnddepeHLnanbLHOMO ypaBHEHUS
V"' —=3)"+2y=—5¢"" cnegyeT uckaTb B BUae
1—) y‘HI = Axez‘ 2) yl[fl = AeZ\ 3) y‘l)[ = (Ax + B)eZ\ 4)y‘!/1 = (Ax + B)er/\

42

Heobxoanmoe ycnoBue CXoanMOCTK BbIMOJTHAETCA ONnA pAaaoB

N> 2% 93 0>

n=1 n=l1 n=1

1
n

43

= 1
[na nccnenoBaHUsa CXOAMMOCTM YMCMOBOroO psaa Zm
n=l

1) npusHak JanambGepa 2) Npu3HaK cpaBHEHNSA

3) NHTerpanbHbI NpU3HaK 4) pagukanbHbI NpU3HaK

cnenyet NpuMeHnTb

44

= n n
[ns uccrneaosaHMs cxogMMOCTM Yncriosoro psaaa . (—1)"— | CneAyeT npuMeHuTL
n

n=1

1) npusHak JanambGepa 2) npusHak JlenbHuua

3) HTerpanbHbIN NpU3HaK 4) paguKanbHbI NPU3HaK

45

n '

211

Paanyc cxogMmMocTu cTeneHHoro psiaa Z

n=1

paBeH:

OmBer _ 0

46

[1Ba cTpenka cTpenstT no uenu. BepoaTHoCcTb nonagaHusa onst nepeoro pasHa 0,6,
ans sToporo — 0,5. BepoaTHOCTb TOro, 4To B LieNb nonaayT oba cTpesika, paBHa
OTtBeT 0,3

47

N3penusa HekoToporo npounssoactea cogepxat 10% 6paka. BeposaTHOCTb Toro, 4to
cpeav S Hayrapg B3[TbIX U3esNii 3 UCMOPYEHHbIX paBHa
1) 0,0013 2) 0.0081 3) 0,03 4) 0,045

48

Hantn matematnyeckoe oxungaHve ANCKPETHOW CryYanHOW BENUYUHLI 3a4aHHON
3aKOHOM pacrpeaenenus.

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

OtBer _ 0,9

49

Ecnn CﬂyanIHaﬂ BennymHa X 3adaHa NoTHOCTbIO pacnpeaeneHnd
1 (,\‘75)2

f=5 77

e 8 ,TocCpedHee KBagpaTU4ECKOE OTKITIOHEHME G(X) =...
OtBer _ 2

50

CtaTtucTtuyeckoe pacnpegenedne BblOOPKH nmeer Bu
X, 1 3 7 11

1

n, 6 3 7 4

]

Toraa oTHocUTENbHas YacToTa BapuaHTbl X, =11 pasHa...




OtBer _ 0,2

3.2KoHTponbHas paboTta

WUugpp u HaumeHosaHue komnemeHyuu OINK-1 cnocobeH NPMMEHATb ECTECTBEHHOHAYYHbIE
N obLLEenHXXeHepHbIe 3HAHNSI, METOAbI MaTeMaTUYECKOro aHanu3a u Mo4enMpoBaHUs B Npo-
deccnoHanbHON OeATenbHOCTU

Howmep TekcT 3agaHus
Bonpoca
51 1. Hantn npomnsBogHyto »'(x) cpyHkumm »(x), 3agaHHOM napaMeTpuyeckn ¢ NoMo-
b0 YPpaBHEHUNA:
T =1 25,7
|3 — arcsin= s-
Hantn nponsBogHble yHKUNN:
2. y=h' (3x2 +1) 3. y=x 4 y= ;gx 5. y=ctg’x-arccos(e”)
52 Bblumcnntbe HeonpeaeneHHble MHTerpanol
dx e’ q
1. J' s 2. .[717_ = dx 3. I x7" dx 4. J.x In xdx
5 _[ x* +2x+21 dx 6J‘ x+3 dx 7J\/X+3d
. N ) —dx
(x+D(x=H(x+5) X +2x+5 X
53 Hantn obwee peweHne anddepeHunanbHbIX ypaBHEHUN

2
r_| X y
=2 +2

1 sin? xdy —3% cosxdx =0 2 : [ J

;o1 1
+_ = " ! ” r
: P xcos’x 4, Y'=yeigx g y'=5y"+4y=cosx

3

3.3 Kenc- 3apaHus
WUugpp u HaumeHosaHue komnemeHyuu OlNK-1 cnocobeH NPMMEHATb ECTECTBEHHOHAYYHbIE
N obLLENHXXEHEPHbIE 3HAHWSI, METOAbI MaTeMaTUYEeCKOro aHanua3a u Mo4enMpoBaHUs B Npo-
deccnoHanbHON OeATenbHOCTU

3adaHue: [JaTb pa3BepHyTblie OTBETHI HA CrieayloLLMe CUTYaLMOHHbIE 3aaaHns

Homep TekcT 3agaHns
Bornpoca
54 X 4 35
XX =2 -x 0
PewwnTb ypaBHeHMe: =0.
I/x 3 1 5
0 -3 0 0
55 [aHbl koopauHaTbl BepwinH nupammabl ABCL  A(5,-1,3), B(-1,5,3), C(3,5,-1),
A(-2,-7,-5). Hantu BbicOoTy nnpamunapl, ncnonssysa popmyny V :%SH.
56 - .ox y-1 z+1 -
HanTtu Touky nepeceyeHns npsiMmon 5 =7 =, VMI0CKOCTH, MPOXOAsLIeN e-
pe3 Toukn A(2,-5,3), B(3,2,-5), C(5,-3,-2).
57

O6bEM NnpoayKunK U, BbinyckaemMon pabounm B TeHeHne paboyero aHs, BblpaxaeT-




. 5 15 .
ca pyHKUmnen u(t) :_€t3 +7t2 +1007 +50 , roe t — Bpems, 4; npuyem 1<r<8 . Bbl-

YUCNNTb MPOU3BOANTESNBHOCTL TpyAa. BelunMcnnTb Npon3BoanTENbHOCTL Tpyaa Ye-
pe3 1 4 nocne Havyana u 3a 1 4 4O OKOHYaHUsA paboyero aHA. B kakoe Bpemsi Npouns-
BOOUTENBbHOCTb TpyAa MakcumMmansHa?

58

O6Lwune nagepkkn NponsBoacTBa 3aaaHbl PyHKUMEN

U =0,5x+0,6xy+0,4y> —700x—596y +2000, raqe X U ¥y — COOTBETCTBEHHO KOJfnYe-
cTBO ToBapoB A u B. Ckonbko eguHuy, ToBapa A 1 B Hy>XHO nponsBecTu, 4Tobbl 13-
OEPXKN Ha UX N3roToBneHme 6binn MMHUMaNbHbIMN?

59

3 2
V9 —x
BbluncnnTb UHTErpan J.;dx.

3/2 X

60

B ropoge ¢ HaceneHuem 4000 4en. pacnpocTpaHeHue anMaeMmnmn nogumnHaeTca

d
ypaBHEHWNIO d—J; =0,001y(4000—y), rge y — 41crno 3abonesLnx B MOMEHT BPEMEHN

t. Yepes kakoe Bpemsa 3aboneet 90 % HaceneHus, ecrnv B HavanbHbI MOMEHT 60-
neno 2 % HaceneHuns?

61

C nomoubio pa3noXxXeHnA I'IO}J,bIHTeraJ'IbHOIZ beHKU,I/II/I B pA4 BbIMUCITNTL C TOYHO-

sin x

dx .

1
ctbto 0,001 nHTerpan J .
0

62

OXOTHUK, UMetoLnn 4 naTpoHa, CTPENsSeT No ANYM A0 NePBOro nonagaHus unm oo
n3pacxogoBaHNA BCeX MaTpoOHOB. BepoAaTHOCTbL NonagaHusi Npu KaXkaoM BbICTpe-
ne pasHa 0,6.

1) CocTaBuTb 3aKOH pacrnpefesieHst Yucra naTpoHOB, U3PacXOA0BaHHbLIX OXOT-
HUKOM.

2) Hantn HanBeposiTHeNLWwee YNCOo NaTPOHOB, N3PACXO40BaHHbLIX OXOTHUKOM.

3) Hantn matemaTtmyeckoe oxmngaHme ynucna naTpoHOB, M3Pacxo40BaHHbIX OXOT-
HUKOM.

63

B peaynbtate namepeHnst HEKOTOPOW (pn3N4ECKON BENMUYNHBI OLHUM NPUBOPOM
(6e3 cuctemaTnyecknx owMBOK) Nony4mnu cneayowime pesynstaTbl (B MM) 3,6;
3,8;4,0; 4,1; 4,3. Hantn HeCMeLLeHHYIO OLEeHKY OMCNEPCUMN.

3.4. JomawHee 3apaHue

Wugpp u HaumeHoesaHue komnemeHyuu OIK-1 cnocobeH NPUMEHSATE eCTECTBEHHOHAYYHbIE
N 0BLENHXEHEPHbIE 3HAHUSA, METOAbI MaTEMATUYECKOrO aHanm3a n MOAENUPOBaHUSA B NPO-
deccrmoHanbHoOM AesaTenbHOCTH

Howmep TekcT 3agaHus
Bonpoca
64 e R
3apnaHve 1. Bblumcnute onpeaenurens —= - = -
3apaHue 2. [NponssecTn 4eUCTBUA Hag MaTpuuamMmu.
= = g T R | _— = L]
up-Corpe = — [ =2 1), = —[= = &,
.1 = L T .1 = T
T — = T
« T == = L) = |
. = — 1 = .
3agaHue 3. PelwunTb cuctemy NMHENHBIX YpaBHEHNI
1) c nomowbto Nnpasuna Kpamepa, 2) cpegcreamm MaTpuyHOro MCHUCNEHUS.
65 1. [aHbl KoopanHaThl BepwnH nupammasl 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) nnowaab rpaHn ABC; 3)obbem nupamuabi.
2. DaHbl BekTopa i=4p- ¢ n h= p+24. U3BectHo |7=3, |7|=3, £(P,q) = 150°.
Hait: 1) a5 |, 2) |axs |.

66

1. [aHbl KoopanHaThl BepLInH TpeyronbHnka ABC

A(3,6), B(11,10), C(9,6). HanTtu: 1) ypaBHeHne meanaHsl ALl n ee onvHy; 2)
ypaBHeHue BbicoTbl AE 1 ee anuHy: 3) yron mexay meavaHoun u Beicoton. Cae-

naTb YyepTex.
2. [laHbl KoopauHaThl BepwnH nupammasbl ABCD

A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). Hantu: 1) ypaBHeHue rpaHn ABC; 2)
yron mexagy pebpom ALl n rpanbto ABC; 3) ypaBHeHME BbICOTbI, ONyLeHHon 13 T. D

Ha rpaHb ABC; 4) ToUKy nepeceyeHuns BbICOTbI C FPaHb0 U AJfIVHY BbICOThI.

3. Hanucartb KaHOHM4Yeckoe ypaBHEHWE AMNnrca, eCriv OH NPOXOAMUT Yepes3 TOYKU
M(2; 3) n N(4; 0). Hantn ero akcueHTpucuteT. Caenatb YepTex.

67

1. HaiiTi yacTHble Npon3BoAHbIE BTOPOro nopsiaka yHkUuum z = f(x, ).
_X-y
X+y

z

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

3. Haiitn nponssoaHyto pyHKLMM z = x° —3x’y +3xy° +1 B Touke M (1;1)B Hanpas-
neHuu 7, » rae M (LD, M, (2:3).

4. HanTn akcTpeMyM pyHKUMM z = x> +0.5xy +0.5y> +2x+4y+2.

68

1 . Belumcnutb nnowagb ourypbl, OrpaHUYEHHON SIMHUSIMUA:
a) v =2Vx, y=+x.x=4. b) x=5cost, y=4sins.
2. BbluncnuTb ANUHY Oyrn KpUBOW:
a) »=0,5x" ot x=0 go x=1. b) =cosg.
3.Bbluncnutb 06beM Tena, Nosy4eHHOro BpalleHnem gurypsil,
OrpaHUYeHHOM NMUHUAMK ¥ =2x—x’, y =0, BOKpyr ocn OX .
4. BblYNCnUTb HECOBCTBEHHBIV MHTErpasn unv gokasaTb €ro pacxogumMocTb:
I ad dx
2

Vxt+1

69

1. B marasuH noctynuno 15 nsgenun, 3 3 HAX UMEIT CKpbITbIN AedekT. HanTtu Be-




POSITHOCTb TOrO, YTO U3 TPEX Hayrad B3ATbIX U3OeNnuUii XoTsi Obl OAHO C AeEKTOM.

2. Tpw cTpernka, ans KoTopbiX BEPOATHOCTM NonagaHus B muweHb pasHbl 0,7; 0,8 n
0,9 cooTBeTCTBEHHO, NPOM3BOAAT NO OAHOMY BbICTpeny. Hantn BeposATHOCTb XOTSA
Obl OQHOro NonagaHns B MULLIEHb.

3. B uexe 1-a mawmHa nponssoanT 25 %, 2-a — 35 %, 3-a — 40 % Bcex nsgenvin. B
NX NpPoayKumm 6pak coctaBnseT COOTBETCTBEHHO 5, 4 n 3 %. Cny4yanHo BbibpaHHoe
nsgenue okasanocb ¢ gedekrom. KakoBa BEpOSATHOCTb U3rOTOBMEHUS 3TOrO U3ae-
nvs 2-M MaLlmHOWN.

4. BEepOATHOCTb NOSABNEHUS HEKOTOPOro cobbITUA B KaxkaomM n3 10 HesaBUCKMMbIX
onbIiToB paBHa 0,3. Onpeaenntb BEPOATHOCTb NOSABMEHUS 3TOro cobbiTs He Gonee
2-X pas.

5. HanTtu BeposaTHOCTb TOro, 4to cobbiTne A HacTynuT posHo 80 pas B 400 ncnbita-
HUSAX, €CIN BEPOSATHOCTb MOSIBIIEHNS 3TOM0 COBLITUA B KaXXO0M UCTbITAHUM paBHa

0,2.
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1. 3agaH 3akoH pacnpeneneHns QUCKpPeTHOW criydanHon BenuyuHbl X. Hantu
Aancnepcunio ANCKPETHOW CIrlydanHOM BENUYUHBI X.

X 1 3 5 7 10

P 02 p. 01 0,1 0,2
2. 3agaHa (byHKUMA pacnpegeneHnsi BEpOosSiTHOCTEN HENpepbIBHOW Crlly4yanHon Be-
nnumnHbl X.  HanTtn amcnepcuio HenpepbiBHOW Criy4anHOW BENUYUHBI X.

T W e e o e [ T = ] - = ==
] — =

3. HanTtu cpeHee kBagpaTUyYecKoe OTKITOHEHME CryYanHOW BeNNYnHbI X, paBHO-
MepHO pacnpeneneHHon B uHTepsarne (2, 10).
4. TInoTHOCTbL pacrnpefernieHss HernpepbiBHOM Cry4yarHoW BeNUYnHbl X B MHTEpBa-

. 2 . .
ne (1; 2) paBHa f(x)=—; BHe aTOro uHTepeana /(x)=0.HaiTn maTemaTnye-
e

CKOe OXuaaHue, AUCTIEPCUIO U CpeHee KBaapaTU4eckoe OTKITOHEHWE CryyaiHo
BeNMUMHbI X . OnpeaenuTb BEPOATHOCTb TOrO, YTO X MPUMET 3HAYEHUS U3 UHTEpBa-
na (1.5:2).

3.5 Ok3ameH (3a4er)

BOI'IpOCbI AnA 3K3aMeHa, 3a4yeTa

HTugp u naumenosanue komnemenyuu OINK-1 cnocobeH NnpUMeHATb eCTECTBEHHOHAYYHbIE U
O6LLEeNHXEHEPHbIE 3HaHUSA, METOA4bI MaTEMATMYECKOro aHann3a n MogenmpoBaHusa B Nnpogec-
CMOHanNbHOWN OeATENbHOCTYU

Homep TekcT BOMNpoca
Bornpoca
1 cemecTp
71 Onpegenutenu 2-ro n 3-ro nopsgkos. CBOMCTBaA onpeaennTenen.
72 MaTpuubl. lenctBua Hag matpuuamu. ObpaTtHas maTpuua.
73 PeweHne cuctembl 3-X nWHEWHbIX anrebpavyeckux ypaBHEHUW MO npaBuny
Kpamepa n maTtpuyHbIM METOLOM.




74 BekTopsbl. JIMHENHbIE onepaumn Hag BekTopamu. CBOMCTBA NIMHENHbIX Onepauni.

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

76 CkansipHoe npounsBeaeHne BekTopoB. CBoncTBa. BblumcneHue.

7 BekTtopHoe nponsBegeHne aByx BektopoB. CBoncTtea. BelumcneHue.

78 CwmeluaHHOe Npoun3BeaeHne Tpex BEKTOPOB. BeluncneHue.

79 MpocTtenwne 3agavym aHanNUTUYECKOM reOMEeTPUN Ha NITOCKOCTU. YpaBHEHME JTIMHUK
Ha NSOCKOCTU. YpaBHEHUS MPAMON Ha MIIOCKOCTM.

80 Yron wMexay npsaMbIMM  Ha  MAOCKOCTW. YCnoBwe napannenbHoCcTM U
nepneHaukynsapHocTu. PaccTosHue ToYkvM OO NPSMOW.

81 annunc.

82 'vnep6ona.

83 Mapabona.

84 YpaBHeHust nnockocTn. B3anmHoe pacnonoxeHne OByX nnockocten. PacctosHue
TOYKM OO MITIOCKOCTW.

85 YpaBHeHMs1 NpsiMO/ B NpocTpaHcTBe. B3aMmHoe pacnonoxeHue OByX NPSAMbIX B
NPOCTPAHCTBE.

86 B3anMHoe pacnono)eHue npsiMon 1 NSIOCKOCTH.

87 dyHkumnsa. Cnocobbl 3aganunsa. CrnoxHasa pyHKUmS.

88 Mpeaen dpyHkumn. OQHOCTOPOHHWE Npeaens.

89 Mpenen dYHKUMU NPpU X—>om, X — + 00, X — - . TeopeMbl 0 npeaenax.

90 1-11 3amevaTenbHbIV Npegen.

91 2- 3amevaTenbHbIv Npeaen.

92 BeckoHe4yHo Manble U 6eckoHeYHO Bonbline pyHKUNN.

93 CpaBHeHne 6eCKOHEYHO MarblX.

94 HenpepbIBHOCTb OyHKLMMN.

95 Touyku paspbiBa PyHKUMK. KyCcOYHO-HENpepbIBHbIE QYHKLUMN.

96 [MpounsBogHas yHKUMN. [eoMeTpruYecKknun cMbich. JleBas u npaBas NpoM3BOgHbIE.

97 CBs3b AnpepeHUMPYEMOCTN N HENPEPBLIBHOCTU (OYHKLINMN.

98 OnddepeHuman yHKLMK.

99 OcHoBHble NpaBuna anddepeHUMpoBaHuUS.

100 MponsBogHble pyHKUMN Yy =C,y =sin X,y =cos X, Y=tg X,y =ctg X, y =10ga X.

101 O6patHasa dyHkuus. MNMpomnssogHas obpaTHoM YHKLUMN.

102 Mpon3BodHble PYyHKUMI Yy = @%, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

103 lMponsBogHasa cnoxHon yHKumu. Jlorapudpmmnyeckaa npounssogHas. NponssogHas
dyHKUMKn y = x* (ae R).

104 MpoussBogHble 1 guddpepeHumnansl BbICLUMX NOPSIAKOB.

105 [MponsBogHas PyHKUMW, 3a0aHHON NapaMeTPUYECKN U HESIBHO.

106 Teopembl Ponns n JlarpaHxa.

107 Teopembl Ponnsa n Kown.

108 HeonpegeneHHocTn  BuAaa % n —. [llpaBuno Jlonutansa. Packpbitue
HeonpeneneHHocTen Buaa 0-00, o - o, 0° «® 17

109 MHorouneH Tennopa. Teopema Tennopa (6e3 aok-81).

110

dopmyna MaknopeHa. PasnoxeHne gyHKUMA y = e,y = sin X, y = COS X Nno
dopmyrne MaknopeHa.

111

Mpr3HaK MOHOTOHHOCTM (PYHKLUMIA. DKCTpEMYMbI pyHKUMN. Heobxogumoe un
O0CTaTOYHOE YCNOBUSA IKCTPEMYMA.

112

WHTepBans! BbINyKNocTu (BOrHyToCcTN) oyHKUMK. Touka nepernba. Heobxognmoe n
AO0CTaToqHOe YCrnoBUsA TOYKM nepernba.

113

AcuMmnTOoThI rpadmka pyHkummn. Cxema nccnegoBaHus QYHKUNN.

2 ceMecTp




114

®YHKLMSA HECKONMbKMX NepeMeHHbIX. [eomeTpuyeckoe n3obpaxeHne MyHKUUN ABYX
nepemMeHHbIX. JIMHAM 1 NOBEPXHOCTM YPOBHSI.

115

Mpegen n HenpepbIBHOCTb (PYHKLUMKN OBYX NEPEMEHHBbIX.

116

YacTHoe 1 nosiHoe npupawieHune (byHKLI,I/II/I. YacTHble npomn3BoaHble beHKLI,VII/I OBYyX
nepemMeHHbIX. I'Ipanmo Bbl4NCIT1EHNA NMPON3BOOHbIX.

117

OnddepeHumpyemMocTb (PyHKUMM ABYX NEPEMEHHbIX.

118

OnddbepeHuman oyHKUMN OBYX NEPEMEHHbIX.

119

MponsBogHas CrOXHOW yHKUMU. WMHBapuaHTHOCTb dopMbl anddepeHumnana
YHKUMKN OBYX NEPEMEHHbIX.

120 YacTHble npou3BoaHble UM AuddepeHumansl  BbICWIMX MNOPSAKOB  PYHKLMM
HECKOJTbKMX NEPEMEHHbIX.

121 OKCTpEMYM (byHKLMM ABYX NepeMeHHbIX. Heobxoanmoe ycrnoBme aKkCcTpemyma..

122 lMpon3BogHas No HanpaBfeHMH.

123 "pagmeHT dyHKumn. CBOMCTBA rpagmeHTa

124 NepBoobpasHas pyHKUMK. HeonpeaeneHHbI MHTerpan.

125 CaoicTBa HeonpeaeneHHoro nHterpana. Tabnuua nHterpanos. lNpasuna
NHTErpupoBaHus.

126 MeTon, 3ameHbl NEPEMEHHOW U MHTErPMPOBaAHME MO YacTsiM B HeonpeaeneHHoOM
WHTerpane.

127 NHTerpnpoBaHne BbipaXXeHUN, cogepallimx KBagpaTHbIN TPeXYreH.

128 NHTerpupoBaHme paumoHanbHbIX YHKLWNA.

129 PasnoxeHne pgpobu Ha npocTtenwme. WHTerpMpoBaHue MppaunoHanbHbIX
BbIpaXXEHUM.

130 NHTerpMpoBaHue TPUroHOMETPUYECKUX BbIPAXKEHUN.

131 OnpepneneHve onpegeneHHoro NHTerpana.

132 Heobxogumoe ©  gocTtaTovyHOe  YCIOBME  UHTErpupyemMoctu  (OyHKUWA.
NHTerpnpoBaHne HenpepbIBHbIX N HEKOTOPbIX Pa3pbiBHbIX (OYHKLUA.

133 CBoWncTBa onpefeneHHoro nHrerpana.

134 OueHkn nHTerpanos. Teopema 0 cpegHeM.

135 NHTerpan c nepeMeHHbIM BepxHUM npegenom. Popmyna HetoToHa-J1enbHmua.

136 3ameHa nepemMeHHON B ONpeaeneHHoM nHTerpane. VIHTerpupoBaHue no 4actsim B
onpefeneHHoOM NHTerpane.

138 BbluncneHune nnowaam ninockon urypol.

138 Mnowagb KPMBONIMHENHOIO CEKTOpA.

139 O6bem Tena BpallleHus.

140 [nvHa ayrv nnockon KpuBow.

141 PaboTta nepeMeHHON cunbl.

142 HecobCcTBEHHbIV MHTErpan NepeBoro poaa

143 HecobCcTBEHHLIN MHTErpan BTOPOro poAa.

144 POopMbI KOMMNIEKCHOIO YMcna.

145 [lecTBusA Hag KOMMIIEKCHbIMWU YNCNnaMu.

146 MoHaTne audpdpepeHumansHoro ypasHeHus. OuddepeHumnanbHoe ypaBHEHME
nepeoro nopsigka. 3agada Kown.

147 OObuee 1 YacTHoe pelleHus anddepeHumnansHoe ypaBHEHNS NEPBOro Nopsiaka.

148 OdnddepeHumansHoe ypaBHEHUE C pa3gensaomMMNcs nepemMeHHbIMU.

149 OpaHopoaHoe ypaBHEHME.

150 INvHenHoe pguddepeHuManbHoe YypaBHEHME MepBOro nopsiaka. YpaBHeHue
BepHynnu. Metoa BepHynnu.

151 OnddepeHumanbHoe ypaBHEHME B NOoNHbIX anddepeHunanax.

152 OnddepeHumansHble ypaBHEHUA BTOPOro nopsigka (onpeaenenue, sagadva Kowuw,

obuiee n YaCcTHOE peLleHns).




153

lecpcbepeHumaanble YpaBHEHNA BbICLLUNX NOPAOKOB.

154 OnddepeHumansbHble ypaBHEHUA BTOPOro nopsgka, Aonyckawolmne MOHWKeHne
nopsigka.

155 JlnHenHble pguddepeHumnanbHble YypaBHEHUS BTOporo nopsigka. CTpykTypa
pelweHna  NUHEeNHbIX OAHOPOAHbLIX AnddepeHuManbHbIX YpaBHEHUA BTOPOro
nopsigka. JINHenHo 3aBUCUMbIE N He3aBUCKMbIE DYHKLMMW.

156 Onpegenutenb BpoHckoro. CTpykTypa obLiero pelweHns nmMHENHbIX 04HOPOOHbIX
AnddepeHumanbHbIX YpaBHEHUI BTOPOro nopsgka.

157 HaxoxgeHne obLuero peweHns no M3BeCTHOMY OAHOMY YAaCTHOMY PELUEHMIO. .

158 CTpykTypa oO6LIEro peleHnss JMHEeNHbIX HeogHOPOAHbIX AnddepeHunanbHbIX
ypaBHEHW BTOPOro nopsiaka.

159 MeToa BapvaLumm Npon3BOSIbHbIX NOCTOSAHHbIX.

160 JInnenHble ogHopoaHble AnddepeHunanbHble YpaBHEHUA BTOPOro nopsigka C
NOCTOSIHHLIMU KO3(hdULMEHTAMM.

161 JInHenHble HeogHopoaHble AndbdepeHumanbHble YpaBHEHUSS BTOPOro nopsigka c
NOCTOAHHbLIMWN KOS(dULUneHTamMn. HaxoxgeHne YacTHOro peLleHus.

162 Cunctembl 06bIKHOBEHHbIX AMddepeHumnanbHbix ypaBHeHnin. 3agada Kowu. Obwee
N YACTHOE peLUeHus.

163 PeweHne cnctembl 06bIKHOBEHHbIX AnddepeHUmanbHbiX ypaBHEHUI

164 Yucnosble psagbl. Heobxogumoe ycnosune cxoanmocTu. [JocTaTouHble NpU3HaKku
CXOOUMOCTM YMCIOBOro psaa.

165 3Hako4depeaytowmecs psagbl. Teopema JlernbHmua. AGCONOTHasA N yCroBHAas CXO-
ANMOCTb.

166 CrteneHHble psabl. Teopema Abens. VIHTepan 1 pagMyc cXoguMoCTU CTENEHHOIO
psaa.

167 PasnoxeHune dyHKUMI B cTeneHHble paabl. Pag Tennopa n MaknopeHa.

168 PasnoxeHune B psia MaknopeHa yHKUMn Yy = e€*, y=sinX, Yy=Ccos X, y=shx,y =
chx, y=arctg x.

169 [MprnoXxeHne psgoB B NPUONMKEHHbIX BbIYUCTIEHUSX.

3 cemecTp

170 OcHoBHbIEe (hOpMYIbl KOMOUHATOPUKN.

171 OCHOBHbIE NOHATUA TeopUN BepossTHocTeN. CrnyyarHble cobbITUS.

173 Knaccuuyeckoe onpegeneHune BeposstHocTU. OTHOCUTENbHAsA YacToTa.
["eomeTpuyeckne BeposiTHOCTU.

173 Onepauuun Hag cobbiTamu. Teopema CnoXeHns BEPOATHOCTEN ABYX
HECOBMECTHbIX COBbITUMN.

174 YcnoBHas BEPOSATHOCTb. TeopeMa YMHOXEHUSI BEPOSTHOCTEMN.

175 Teopema YMHOXEHUSI BEPOATHOCTEN ONs He3aBUCUMbIX COObITMIA. BepoaTHOCTb
nosiBfeHms XoTsa 6bl 0QHOro CoBbITHS.

176 Teopema crno)eHnsi BEPOATHOCTEN COBMECTHbIX COObITUN.

177 dopmyna nonHom BEpOSATHOCTW.

178 dopmyna baneca.

179 [MoBTOpPHbIE McnbiTaHus. Popmyna BepHynnw.

180 Teopembl Jlannaca. ®opmyna NlyaccoHa.

181 CnyyaiHble BeNUYMHbI. 3aKOHbI pacnpenenieHns BepoSTHOCTEN OUCKPETHON Cry-
YanHOW Benn4MHbl. BUHOMManNbLHOE pacnpegeneHue.

182 MaTtemaTnyeckoe oxugaHme QUCKPETHON cryvariHon BenndnHbl. CBOMCTBA.

183 Hdncnepcusa guckpeTHoW criyvanHon BenuymHbl. CeorictBa. CpegHee
KBagpaTnyeckoe OTKNOHeHne. HavyanbHble N LeHTparnbHble TEOpeTUYeCcKue
MOMEHTbI.

184 PyHKUMA pacnpeesieHnsi BepOSTHOCTEN CryYanHOW BesinduHbl. CBOMCTBA.




185 [MNoTHOCTbL pacnpeeneHns BEPOATHOCTEN HEMPEPLIBHOW CITy4anHOW BENUYUHDI.

186 UncnoBble  XapakTEpPUCTMKM  HENPEpPbIBHOW  CryYavHOW  BENWYUHBIL.  3aKoH
paBHOMEPHOro pacnpeaeneHnsi BEpOSiTHOCTEN.

187 HopmanbHoe pacnpenenexue.

188 HopmanbHas kpuBasi. Ee cBoncTBa.

189 BeposaTHOCTb 3agaHHOro oOTkroHeHus. [MpaBuno Tpex curM. Pacnpepenenus
CBsi3aHHble C HOpMarbHbIM.

190 MNMokasaTenbHoe pacnpegeneHune. PyHKUMA HaOEeXHOCTHU.

191 MaTtemaTnyeckas crtatuctuka. BoibopoyHbii MeTog. OCHOBHbIE MOHATHUS.

192 amMnmpuyeckas byHKUmnsa pacnpegenexms. MonnroH n rmctorpamma.

193 CtaTucTuyeckne OueHKM napaMeTpoB pacnpegeneHns. OCHOBHbIE MOHSATUS.

"eHepanbHasa cpefHsisi U BolbopoyHas cpeaHsasa. OueHka reHepanbHON cpeaHen no
BbIOOPOYHOW cpeaHen.

194 leHepanbHasa u BblbopoyHasa aucnepcun. OueHka reHepanbHOW Aucnepcun no
ncnpasneHHon BbibopovHon gncnepcun. CeorcTBa BbIGOPOYHON NCNEPCUN.

195 TOYHOCTb OLEHKN, HaaeXHOCTb. [loBepUTENbHbIV MHTEpBaI.

196 NHTepBanbHasi oLeHka MaTeMaTu4eckoro OXXmaaHus HopMarbHOro pacnpeneneHus
npv M3BECTHOM CpeHEM KBaL4PaATUYECKOM OTKITOHEHWMW.

197 NHTepBanbHasi oLeHka MaTeMaTU4YeCKOro oXXnaaHnsa HopManbHOro pacnpeneneHms

npun Hen3BeCTHOM cpeaHeM KBaapaTtn4eCKoOM OTKITOHEHUN. OueHka NCTUHHOrO
3Ha4YeHunA Msmepﬂemoﬁ BEJINYUNHbI.

198 MHTepBanbHas oueHKka cpegHero KBagpaTUYeCKOro OTKMOHEeHUS HOpMarbHOro
pacnpegernenus. OueHka TOYHOCTU U3MEPEHUS.

4. MeToguyeckne matepuanbi, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUM,
YMEeHUNA, HaBblkOB U (Mnu) onbiTa [OeATEeNbHOCTU, XapaKTepusymllux 3Tanbl
chopMmupoBaHua KOMNeTEeHLUUN

Mpoueaypbl OUueHNBaHUSA B XOA4e U3yYeHUs ANCUUNINHBI 3HAHWUA, YMEHUI U HaBbIKOB, Xa-
pakTepusyoLmx atanbl POPMUPOBAHUSA KOMMETEHLNIA, perfiameHTUpYTCA NONOXEHUSAMM:

M BIr'YWUT 2.4.03 MNonoxeHne 0 KypCcoOBbIX 3K3aMeHax 3adeTax;

M BIr'YUT 4.1.02 lNonoxeHne 0 PENTUHIOBOWN OLIEHKE TeKyLlen ycrneBaeMoCTu, a Takke
cnegylowuMm MeTOANYECKUMN YKa3aHUSIMMU.

3ayeT No gucuMninHe BbICTaBNSETCA B 3a4E€THY0 BEAOMOCTb MO pe3ynbratam paboTbl B
CeMeCTpe Mocre BbINOSIHEHMST BCEX BWOOB Yy4ebHoW paboTbl, NPeayCMOTPEHHbIX paboyen
nporpaMMon ANCUMMIANHBI (C OTMETKOM «3a4TeHO») U MOfyyYeHun no pesyrbTaTtaM TecTMpoBa-
HWSA NO BCEM pasgenam gucumnnuHbl He meHee 60 %.



5. OnucaHue nokasarenenm n KputepueB oueHNBaHUA KOMHeTeHUMﬁ Ha pa3/indHbIX 3Tanax ux CbOpMVIpOBaHVIFI, onuncaHue LwkKan
OLEeHUBaHUA OANA KaXAO0ro pesynsrata 00y4eHns N0 JUCIUIIHHE/ TIPAKTHKE

PesynbTatbl 06y4yeHus no
aTanam oopmM1poBaHUS
KOMMNEeTEeHUNN

MpeameT oueHku
(NpoAaykT nnn
npouecc)

MNokasaTenb
oLeHnBaHuA

Kputepum oueHnBaHus
ChopMMPOBAHHOCTM KOMMETEHLMMN

LUkana ouyeHmBaHnA

Axanemudeckas
OLICHKA WM OaJlIbI

YpoBeHb
OCBOCHUS
KOMIICTCHIINN

WWuepp u HaumeHoeaHue komnemeHyuu OIlK-1 cnocobeH NPUMEHATb eCTECTBEHHOHAY4HbIE U OBLLENHXXEHEPHbIE 3HAHUS, MeTOoAbl MaTemMa-
TUYECKOro aHanmsa u MogenupoBaHns B NpoecCcuoHanbHOM AesTENbHOCTY

3HATb: meTOAbI NUHENHON 1 Ok3ameH 3HaHWe nporpamMmHoro | NpoGenbl B 3HaHWWM OCHOBHOIO NPOrpamMMHOro 2 He ocsoeHa
BEKTOPHOW anredpbl, aHanuTu- marepuana, CTa6Wﬂb: MaTepuana, npMHUMnuanbHble OWMOKK Npy Npu- (HEFOCTGTOH-
Yeckow reomeTpun, MeToabl HbIV XapakTep 3HaHUM | \eHeHM TEOPETUYECKMX 3HAHWI HBIN)
AnbdepeHLnanbHoOro ncumcne- VI YMEHUA 1 CNI0COD- [ 10 CHOBHOTO NPOrPaMMHOTO MaTepnarna B 3 OceoeHa (6a-
HUS1, OCHOBHbIE MOMNOXEHUS, ?gﬁlﬁ;;;ﬁ:rﬁggf" obbeme, HeobXxoaNMOM Ansi nocrneayiollero 30Bbiit)
3akOHbl N METO/bl €CTECTBEH- HUIO U OBHOBIIEHIO B 00y4yeHnsa n NpeacTosLEN NpakTUYeckon ges-
HbIX HAYK 1 MateMaTukn Xofe nocrneaytoLLero TernbHOCTU
oBy4eHus 1 npakTuye- 4-5 Ocsoea (no-
CKOW AeATeNnbHOCTH, BbILLEHHBIN)
caenaHHoe Kenc-
3ajaHue
TecToBble 3agaHns MNpaBunbHbIM oTBeT Ha | 0 - 49,99 % npaBUINbHbLIX OTBETOB He 3auyTeHo He ocBoeHa
npeacTaBreHHble (HepocTaTo4-
BOMPOCHI HbII)
50 - 100 % npaBuWnbHbIX OTBETOB 3auteHo OcsoeHa (6a-
30BblINA, NO-
BblLUEHHbIN)
YMETb: vcnonb3oBaTtb anna- [JomaluHee 3agaHue MeToguka pelueHus HeBepHas MeTOAMKa peLleHns 3afayun, NpoBeaeH He- 2 He ocBoeHa
pat NTMHENHON anreﬁpu n aHa- npeacTtaBieHHbIX 3a- BeprIIZ pacyeT, UMetoTCA 3Ha4YnuTesnbHble 3aMedYaHuna (He,EI,OCTaTOl-I—
FIUTUYECKON rEOMETPUM, MPUMeE- Jay, BepHble pacyeTbl | No TekcTy U ochopmneHuto paboTel, gonylieHo Gonee 2 HbIiA)
HATb MeTOoAbl MaTeEMaTUYECKOro owwnbok.
aHanusa K peLleHu1Io NPUKNaj- BEpHasi MeToAMKa peLleHns 3a4ayvn, NpoBedeH BepHbI | 3 Ocso?Ha (6a-
HbIX 3a7a4, MCCreaoBaTh pacyeT, NpeAcTaBlieHO peLleHne 3aay, METCS 30BbIi)
DYHKUMI, NPeCTABNATL 3aMeyaHust Mo TekcTy 1 oopMIEHNIO 3aAaHns, fomny-
LeHo He bornee 2 ownbok
aAekBaTHyto CqueMeHHOMy CTyAeHT Bbibpan BEpHy0 METOAMKY peLleHus 3a4aun, 4 OcBoeHa (no-
YPOBHIO 3HaHNN Hay4Hyto kapTu- npvBen BEepHbIN pacyeT, UMEKTCS 3amMmeyvaHnst No TEKCTY BbILUEHHbIN)
Hy M1pa Ha OCHOBE 3HaHWA 1 ochOpMIIEHUIO 3afaHVs, JonyLLeHo He Gonee 1 owu6-
OCHOBHbIX MOJIOXKEHUIN, 3aKOHOB Kn
M METOA0B eCTECTBEHHbIX HaYK CTYyZEHT BblGpan BepHY0 METOAMKY peLUeHUs 3a4auun, 5

n MmaTemMaTukn

npuBen BepHbIi pacyeT




BJIAOETb: HaBbikamu peLle- KoHTponbHas pabota MeToauka peLueHus HeBepHas MeToAvKa pelleHns 3agadyum, NpoBeJeH He- 2 He ocBoeHa
HUSA 3aa4 NMHelHoI anrebpbl 1 npeacTaBreHHbIX 3a- BEPHbIN pacyeT, MMETCs 3HaUYMTeNbHble 3aMeYvaHuns (HepocTaTOu-
aHarMTUYECKON reoMeTpun, Aad, BepHble pacyeTbl | No TekcTy un ocpopmneHnto paboTel, gonyuieHo Gonee 2 HblIiA)
annapaTtom auddepeHumans- ownbok _

HOTO NCHMCIEHWS BepHas MeToAMKa peLleHus 3agadun, nposedeH BepHbii | 3 OcBoeHa (ba-
pacyeT, NnpeAcTaBneHo peLleHne 3agad, MMerTcs 30BblIN)
3ameyaHuns No TEKCTY U OPOPMIIEHMIO 3adaHuns, Aomny-

LLieHo He bonee 2 owunbok
CTYAEHT BbiOpan BEpHyI0 MeTOAMKY PeLUEHNs 3a4aqum, 4 OcBoeHa (no-
npuBen BEPHbIN pacyeT, UMEKTCs 3aMeyaHns Mo TEKCTY BbILLEHHbIN)
1 ocbopmneHuto 3agaHns, gonylieHo He 6onee 1 ownb-
KM
CTyAeHT BblOpan BepHylo METOAMKY peLleHns 3ajayuu, 5
npuBen BEpHbIV pacyeT

Kewc-3apaHus MeToauka peweHus HeBepHas MeToAMKa peLleHns 3afayun, NpoBeaeH He- 2 He ocBoeHa

npeacTaBneHHbIX 3a- BEPHbIN pacyeT, MMETCS 3HaYMTeNbHble 3aMeyvaHns (HepocTaTou-
Aad, BepHble pacyeTbl | No TekcTy n ocpopmnennto paboTel, gonylieHo Gonee 2 HblIiA)

oLMB0oK
BepHasi MeToAuKa peLleHus 3agayun, npeacraBrneHo 3 OcBoeHa (ba-
pelleHve 3aaay, UMetTCs 3ameYvaHns No TEKCTY U 30BbIN)
0hopMIEHMIO 3aAaHuns, JonyLleHo He Gonee 2 owmnbok
CTyAeHT BblOpan BepHYyl0 METOAMKY peLleHns 3adayu, 4 OcBoeHa (no-
npuBen BEPHbIN pacyeT, UMETCs 3aMeyaHns No TEKCTY BbILLEHHbIN)
1 ocbopmneHuto 3agaHus, gonylieHo He 6onee 1 owno-
Kn
CTYAEHT BbIGpan BEPHYIO METOAMKY PeLUEeHNs 3afaqun, 5
npuBen BEpHbIV pacyeT

3HATb: meToab! MHTerparnb- Ok3ameH 3HaHue nporpaMMHoro | NpoGerbl B 3HaHUM OCHOBHOTO NPOrPaMMHOTO 2 He ocsoeHa

HOro ncYmcneHus, metToabl marepuana, CTaﬁVlﬂb: MaTepuana, NnpuvHLMNnansHble oWwmnbKu Npu npu- (HeflOCTaTO‘*-

pelleHns anddepeHLmanbHbIX HbIV XapakTep sHaHW | veneHnn TeopeTYecKnX 3HaHui HbIA)

ypaBHEHWI1 NEPBOrO N BTOPOTO M YMEHWA 1 CNOCOB- [ 0 CHOBHOMO NPOrPAMMHOTO MaTepnarna B 3 OcsoeHa (6a-
nopsiaka, pasnoxeHune OyHKLMN ?eoﬁlzghr;ﬁ;mec;g? obbeme, HeOOX0AMMOM AN1A NOCNeayLero 30BbIi)

B pAA, OCHOBHbIE NMONOXeHns, HUIo U OBHOBNeHmo B | OBYHEHMA 1 NpeacToALLen NPaKkTUYeCKon aes-

3aKOHbl U METOAbI ECTECTBEH- XOfie MOCNeAyHoLEro TeNbHOCTU

HbIX HAayK U MaTeMaTUuKun 0o0yyeHus n npakTmuye- 4-5 OcBoeHa (no-

CKON OeATeNnbHOCTH, BbILUEHHbIN)
CAenaHHoe Kewic-
3agjaHve

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




50 - 100 % npaBurbHbIX OTBETOB

3auyTeHo

OcBoeHa (no-

BblLUEHHbIN)
YMETb: npyMeHsiTb MeToabl [omallHee 3aaaHune MeToauka pelueHus HeBepHas MeToAMKa peLIeHNs 3aaaqm, NPOBEaAeH He- 2 He ocsoeHa
mMaTremMaTuyeckoro aHanmsa K npeancTtaBieHHbIX 3a- BeprIIZ pacyeT, UMetoTCA 3Ha4YnuTesibHble 3aMedYaHuna (HeﬂOCTaTO‘-I-
PELLEHVIO NPUKNaaHbIX 3a4a4, Jay, BepHble pacyeTbl | No TekcTy U ochopmneHuto paboTel, AonylieHo Gonee 2 HbIiA)
“ccneaoBaTh psdbl Ha CXo- oumbok _
AMMOCTb, peluaTh andde- BEepHasi MeToauka peLleHus 3agayn, NposeaeH BepHbld | 3 OCBszHa (6a-
’ pacyeT, NpeacTaBiieHo pelleHne 3agady, MMetoTcs 30BbIi)
peHunanbHbIe ypasHeHns, 3ameyvaHusi No TEKCTY U OhOPMIIEHMIO 3aaaHus!, AOony-
npeacTaBnATb ageKkBaTHYHO § LIeHO He Bornee 2 oLWNGoK
COBPEMEHHOMY YPOBHIO 3HaHUN CTYAEHT BbIGpan BepHy0 METOAMKY peLleHns 3aaa4u, 4 OcBoeHa (no-
Hay4Hy0 KapTUHY M1pa Ha MPWBEN BEPHbIN pacyeT, UMEKTCS 3ameyaHunst Mo TEKCTY BbILUEHHbIN)
OCHOBE 3HaHWNA OCHOBHbIX MO- 1 ocbopMneHUto 3aaaHus, fonylieHo He 6ornee 1 ownG-
NOXEHWIN, 3aKOHOB N METO0B K©
€CTECTBEHHbIX HayK 1 maTemMa- CTYAEHT BbiGpan BEpHYI0 METOAMKY PeLUEeHNs 3afaquun, 5
TUKM NpuBEn BEPHbIN pacyeT
BJIAOETb: annapatom uH- KoHTponbHas paboTa MeToavka pelueHus HeBepHas MeToauKa peLleHus 3agayn, NpoBeaeH He- 2 He ocBoeHa
TerpanbHOro NCHMCneHus, Ha- npeanctaBieHHbIX 3a- BeprII;I pacyeT, UMeloTCA 3Ha4YnuTesbHble 3aMedaHuna (HeBOCTaTOQ-
BbIKamMu peLueHunst audde- Jay, BepHble pacyeTbl | No TekcTy u ochopmneHuto paboTel, gonyuieHo Gonee 2 HbliA)
PeHLManbHbIX ypaBHEHWIt nep- ownbok _
BOTO 1 BTOPOro NopsaKa BepHasi MeToauka peLleHus 3agavmn, NpoBeaeH BepHbld | 3 OCBO?Ha (6a-
’ pacyeT, NpeAcTaBlieHo pelleHne 3agady, MMetoTCs 30BbIi)
3ameyvaHusi No TEKCTY U 0hOPMITEHMIO 3aaaHus!, AOony-
LLileHo He bonee 2 onbokK
CTYAEHT BbiOpan BEpHy0 METOAMKY PeLUEHNs 3a4aqun, 4 OcBoeHa (no-
NpWBEn BEPHbIV pacyeT, UMEKTCH 3amMmeyaHns No TEKCTY BbILLEHHbIN)
1 ocbopMneHUto 3aaaHus, fonylieHo He 6ornee 1 ownG-
KK
CTYZEHT BblGpan BepHyl0 METOAMKY peLleHus 3a4auun, 5
NpUBEN BEPHbIN pacyeT
Kewc-3apaHus MeToauka peweHus HeBepHas MeTOoAVKa peLleHns 3afayu, NpoBeaeH He- 2 He ocBoeHa
npeacTaBneHHbIX 3a- BEPHbI pacyeT, UMEKTCS 3HaYUTENbHbIE 3aMeYaHust (HepocTtaTou-
Jay, BepHble pacyeTbl | No TekcTy U ocpopmneHuto paboTel, AonylieHo Gonee 2 HbliA)
OLIMBOK
BEepHasi MeToauka peLleHust 3agayn, npeacTaBneHo 3 OcBoeHa (6a-
pelueHne 3agad, UMETCs 3amMmedaHunst No TEKCTY U 30BbIi)
0hopMIEHMIO 3aaHuns, AonyLleHo He Gonee 2 owmnbok
CTYAEHT Bbibpan BEpHy0 METOAMKY peLleHus 3aaaun, 4 OcBoeHa (no-
NpUBEN BEPHbIN pacyeT, UMEKTCS 3aMeYaHns Mo TEKCTY BbILLEHHbIN)
1 obopmMIeHNto 3agaHns, JonyLeHo He 6onee 1 ownb-
KK
CTYZEHT BblGpan BEpHY0 METOAMKY PELLEeHUs 3a4a4u, 5




npvBes BepHbI pacyeT

3HATDb: sanemeHTbl MHTErpans- | 3avert 3HaHWe nporpammMHoro | npobernbl B 3HAHUM OCHOBHOMO NPOrpaMMHOro He 3auTteHo He ocsoeHa
HOro UCYMCIIEHUS YHKLNN marepuana, CTa6Wﬂb: MaTepuana, npvHUMnNuanbHble OWMOKK Npy Npu- (HeFOCTaTOH-
HECKOMbKMX NepeMeHHbIX, HbIV XapakTep 3HaHWM | \eHeHM TeOPETUYECKMX 3HAHWI HBIN)
OCHOBHbI€ MOHATUS TEopU Be- ¥ yMEHMWiA 1 cnocob- 3HaHWS! OCHOBHOFO NPOrPaMMHOMO MaTepuana B 3auTeHo OcBoeHa (ro-
POSITHOCTEN N MaTeMaTUYECKOVl ?gﬂﬁgn:'yx.f;mgz- o6beme, HeOGXOANMOM ANA MOCIIEAYIOLLEro 0By eHus BbILLEHHbII)
CTaTUCTUKN, OCHOBHbIE MOJIoXe- HUIO 1 OBHOBNEHMNIO B nnpeacrodauen npakrn4eckon 4eAaTenbHOCTU
HUA, 3aKOHbI U MeTobl X0Ze MocneayoLLEero
€CTEeCTBEHHbIX HayK 1 MmaTema- 06y4eHus 1 npakTuye-
TUKMN CKOW 1eATENBHOCTH,
caenaHHoe Kenc-
3ajaHue
TecToBble 3agaHns MNpaeunbHbIM oTBeT Ha | 0 - 49,99 % NnpaBUIbHbLIX OTBETOB He 3auyTeHo He ocBoeHa
npeacTaBreHHble (HepgocTaTouy-
BOMPOCHI HbIlA)
50 - 100 % npaBuWnbHbIX OTBETOB 3auteHo OcBoeHa (no-
BbILLEHHbIN)
YMETDb: ucnonb3osatb Mmetoapl [omaluHee 3agaHue MeToauka pewieHus HeBepHas MeToauKa peLleHns 3agayu, NpoBeaeH He- 2 He ocBoeHa
nccrneaoBaHna U MHTErpupoBaHns npeacTaBeHHbIX 3a- BEPHbIN pacyeT, UMEKTCS 3HaYUTENbHbIE 3aMeYvaHunst (HepocTaTOu-
(PYHKLIMM HECKOMBKNX NEpeMeH- [ay, BEpHbIe pacyeTbl | MO TEKCTY 1 ohopMIeHuto paboTsl, gonyleHo Gonee 2 HbIlA)
HbIX NPY MOAENVPOBaHWUN TEXHU- OLWNGOK
YeCKUX OB bEKTOB M TEXHONOMMYe- BepHas MeToauKa pelleHns 3agayv, NpoBeaeH BepHbin | 3 OcBoeHa (ba-
CKVIX MPOLIECCOB, OLiEHNBATL na- pacyeT, NpeAcTaBleHo peLleHne 3aaady, MMEerTCs 30BbINA)
pameTpbl pacrpeaeneHnii, npes- 3ameyvaHusl No TEKCTY U 0hOPMIIEHMIO 3a4aHus, 4Oy~
CTaBNATbL a/1eKBATHYIO COBPEMEH- LueHo He bonee 2 owmbok
HOMY YPOBHIO 3HAHWI HaYUHYHO CTyAeHT Bb|6paun BEPHYI METOAMKY peLLUeHUs 3agaquu, 4 OcBoeHa (110—
KapTVHY MMPa Ha OCHOBE 3HAHNS NpWBEN BEPHbIV pacyeT, UMEIKOTCSH 3amMmeyaHns No TEKCTY BbILLEHHbIN)
OCHOBHBIX MOSTOKEHMIA. 3aKOHOB W 1 obopmMIeHnto 3agaHns, JonyLeHo He 6onee 1 ownb-
’ K1
METO/0B ECTECTBEHHEIX HayK U CTYLEHT BbiOpan BepHy0 METOAMKY PELUEHUs 3aa4um, 5
Maremarmku npuBen BEpPHbIV pacyeT
BNAOETb: HaBblikamu npume- Kenc-zapaHus MeToauka pewieHus HeBepHas MeToAVKa pelleHus 3afayn, NpoBeaeH He- 2 He ocBoeHa
HeHWs annapaTta yHKLUN npeacTaBeHHbIX 3a- BEPHBbIN pacyeT, UMEKTCS 3HaYUTENbHbIE 3aMeYvaHunst (HeHOCTaTOH—
HECKOMbKMX NepeMeHHbIX Npu Aa4, BepHble pacyeTbl | MO TEKCTY U ochopmrieHmnto paboTel, aonyuieHo 6Gonee 2 HbIiA)
peLLeHnn 3aaay Moaenmposa- ownbok _
HUS TeXHUUECKNX OB BEKTOR U BepHas MeToauKa peLleHns 3agayn, NpoBeaeH BepHbin | 3 Ocso?Ha (6a-
pacyeT, NpeAcTaBleHo peLleHne 3aaady, MMerTCs 30BbINA)
TEXHOTOTUHECKNX NPOLIECCOB, 3amevaHusi No TEKCTY U 0hOPMIIEHMIO 3aaaHus!, Aoy~
MEeTOA;aMM1 TEOPUM BEPOSTHO- LLIEHO He Boree 2 oLMBOoK
CcTen n Mmarematu4eckomn cratu- CTY[IEHT BbIOpan BEPHYI0 METOANKY PELLEHNs 3adaun, 4 OcsoeHa (no-

CTUKUN

NpUBEN BEPHbIN pacyeT, UMEKOTCS 3aMeYaHns Mo TEKCTY
1 obopMIIEHNIO 3a4aHNs, JoNyLLEeHO He Gonee 1 ownb-

BbILLEHHbIN)




Kn

CTYOEHT BbiGpan BepHyo METOAMKY peLleHus 3aaauu,
NpWBEN BepHbI pacyeT




	23. Интегрирование тригонометрических выражений.
	24. Интегрирование некоторых иррациональных выражений
	25.Задачи, приводящие к понятию определенного интеграла. Определенный интеграл и его основные свойства.
	26. Формула Ньютона-Лейбница. Замена переменной в определенном интеграле. Интегрирование по частям.
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	30. Дифференциальные уравнения (основные понятия). Дифференциальное уравнение как модель реального процесса. Дифференциальные уравнения первого порядка. Теорема существования и единственности его решения Начальные условия. Общее и частное решения. Задача Коши.
	31.Дифференциальные уравнения первого порядка с разделенными и разделяющимися переменными. Однородные уравнения первого порядка. Линейные уравнения и уравнения Бернулли.
	32. Дифференциальные уравнения второго порядка. Дифференциальные уравнения второго порядка, допускающие понижение порядка.
	33. Линейные дифференциальные уравнения второго порядка. Структура общего решения однородного линейного дифференциального уравнения. Однородные линейные дифференциальные уравнения второго порядка с постоянными коэффициентами.
	34. Неоднородные линейные дифференциальные уравнения с постоянными коэффициентами и правой частью специального вида.
	44. Числовые ряды. Необходимое условие сходимости. Признак Даламбера, признак Коши, интегральный признак, признаки сравнения.
	45.Знакочередующиеся ряды. Теорема Лейбница.
	47.Функциональные ряды. Степенные ряды, теорема Абеля. Радиус и интервал сходимости степенных рядов.
	9. Комплексные числа, действия над ними.
	10. Дифференциальные уравнения. Основные понятия. Дифференциальные уравнения первого порядка. Дифференциальные уравнения первого порядка с разделенными и разделяющимися переменными.
	Однородные уравнения первого порядка.
	11. Линейные уравнения и уравнения Бернулли. Дифференциальные уравнения второго порядка. Дифференциальные уравнения второго порядка, допускающие понижение порядка.
	12. Линейные дифференциальные уравнения второго порядка. Определитель Вронского. Структура общего решения однородного линейного дифференциального уравнения.
	13. Неоднородные линейные дифференциальные уравнения.
	Структура общего решения. Метод вариации произвольных постоянных.
	14. Неоднородные линейные дифференциальные уравнения 2-го порядка с постоянными коэффициентами и правой частью специального вида.
	15. Вычисление длины дуги. Несобственные интегралы.
	16. Комплексные числа, действия над ними.
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