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1. Ilepeyennb

IJIAHMPYEeMBbIX

pPe3yJbTaToB

Oﬁy‘leHHﬂ mo AUCHHUIIJINHE, COOTHECCHHbIX

INIAHMPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEeJIbHOM IIPOrPaMMBbl
[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayroumx kommnereHuui OII BO
U OBJIaJIEHUE CIEIYIOIUMH Pe3yIbTaTaMi 00y4EHUS 10 TUCIHUILIMHE:

Kox u HaumeHoBanue Kox u [Tepeuens TUIAHUPYEMBIX PE3YIBTATOB OOYUCHHUS T10
KOMITETEHLIUH HalMEHOBaHHE JUCLUIIIINHE
WHJUKaTOpa
JIOCTHIKECHUS

OIIK-1 Cmnocoben pemats | OIIK-1.1 3HaeT
TUIIOBbIE 3anaun | CocobeH MareMaTtuueckue MOHSTHS U METOJIbI aHAIN3a U
npo¢ecCHOHATBHOM MPUMEHSTh MOJICIMPOBAHUS B 00BeME, HEOOXOMMOM JIJISl PEIICHHS
JEATETbHOCTH Ha OCHOBE| OCHOBHBIE TUTIOBBIX 33724 B 00JIaCTH arpOMHXEHEPUHI
3HAHUI OCHOBHBIX | 3aKOHBI yMeeT
3aKOHOB ~ MAaTEMAaTHUYCCKUX | MATEMATUYCCK | [[puMeHATh MATEMATUYECKUI MHCTPYMEHTAPUH ISl PEIICHUS
U CECTCCTBEHHBIX HAyK C|HX, TUTIOBBIX 3a71a4 B 00JIaCTH arpOMHXEHEPUHU
MIPUMEHEHUEM €CTECTBEHOHAY | g 1o oot HaBBIKAMME
HH(pOpPMALHOHHO- HBIX MareMaTu4ecKOi CUMBOJIMKY ISl BBIPAXKEHHS
KOMMYHHKAIIHOHHBIX AUCLHILIIH, KOJINYECTBEHHBIX M KAUE€CTBEHHBIX OTHOIICHUN 0OBEKTOB,
TEXHOJIOTHH, HEOOXOMMMBIX | yayyag pElIeHN TUTIOBBIX 3a/1a4 B 00JIaCTH arpOMHKEHEPHUH

JUTSL pelIeHUst

TUTIOBBIX 33724

B o0nacTu

arpouHXeHepH

u
VK-1 Cnocoben | YK-1.3 3HaeT
OCYIIIECTBIISATH MOUCK, | cnonbp3yet OCHOBHBIE METOJIBI CHCTEMHOTO aHaJu3a , MEXaHU3MBI cOopa,
KPUTUYECKUM  aHalIW3 U | CUCTEMHBIN MOPSAZIOK aHalIM3a U 00pabOTKU JaHHBIX HEOOXOAUMBIX IS
CUHTE3 nH(pOopMaIuu, | TOAXO0 TS pelIeHus 3a1a4
MIPUMEHSATD CHUCTEMHBIH | pelIeHUs ymeeT
noaxon Uit pelICHMS | MOCTaBJICHHBIX | [[puMeHsITh 3HAHUS 71 OLIEHKU HH(OpMaInu, ee
MOCTaBJIEHHBIX 3a/1a4 3a1ay

AOCTOBCPHOCTH, CTPOUTH JIOTHYCCKHUEC YMO3AKIIOYCHHA HA
OCHOBaHHMH HOCTyr[aIOIJ_[eﬁ HH(bOpMaL[HH N JaHHBIX

BJIajJleeT HABLIKAMH
OrnpezenieHnst U OLIEHUBAHUS MTOCJIEICTBUI BO3MOKHBIX
pelleHM 3a1aun

2. Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIHHE

O1neHOYHOE CPEeICTBO

Kon nnmukaropon
IIPOBEPKH PE3yIbTaTOB

CemecTtp

No HaumenoBanwue pasjena/TeMbl JIOCTHXKESHHSI
. JIOCTIDKCHHSI MHIUKATOPOB
KOMIIETEHIU I N
KOMIIETEHI[UI
1. |1 pa3men. Beenenne. OCHOBBI CHCTEMHOTO aHAIIN3a
1 VK-1.3, OIIK-1.1 CobecemoBaHue

1.1

Bsenenue. OCHOBBI CUCTEMHOT'O aHATU3a

2. |2 paznmen. Jluneitnas anre6pa




Komnoxsuym, PacuerHo-
2.1. [ Marpuusl 1 onpeaenuTenu YK-1.3, OIIK-1.1 rpaduyeckas paboTa
VK-13. OTIK-1.1 KomnoksuymMm, PacuerHo-
2.2. | Cucrembl THHEHHBIX YpaBHEHHH TR o rpaduaeckas paboTa
3. |3 pazmen. BexTopHas anrebpa v aHaTUTHYECKAsI TEOMETPHUS
KomnoksuymMm, PacuerHo-
3 . 1 . 3HCM€HTBI BeKTOpHOf/i aHFe6pI>I YK-1.3 ’ OIK-1.1 rpa(queCKa;{ pa6OTa
VK-1.3. OIK-1.1 KomnoxBuym, PacuerHo-
3.2. | DneMeHThl aHaTUTHYECKON reOMETpUH T o rpaduueckas paboTa
ITpomexxyTouyHas aTTecTanus 3a
4. |4 pa3gen. MareMaTH4eCcKHil aHATN3
KomnoksuymMm, PacuerHo-
4.1. |BBenenue B MaTeMaTHYECKUN aHAIHN3 YK-1.3, OIIK-1.1 rpaduaeckas paboTa
4o |Anddepenumansnoe HCUMCIICHHE (GyHKUUH OJIHOI VK-1.3, OTIK-1.1 Kosunokeuym, Pacuero-
| nepemenHoit rpagudeckas padoTta
KonnoksuymMm, PacuetHo-
4.3. | HTerpaibHOE UCUUCIICHUE YK-1.3, OIIK-1.1 rpaduueckas pabora
44 |Mbdepenmmanboe  ucuMCHEHME  QYHKUMH  HECKONHKMX VK-1.3, OTTK-1.1 Kosnoksiywm, Pac'éeTHO'
“* | HepemeHHBIX rpaduyeckas pabora
KomnoxsuywMm, PacaerHo-
4.5. | Panpr OIIK-1.1, ¥K-1.3 rpaduueckas pabota
[TpomexxyTouHas aTTecTanus 3a
5. |5 pazmen. Juddepennmansaple ypaBHECHHAS
Konnoxsuym, PacuerHo-
5.1. | KoMIiekcHbIe umciaa YK-1.3 ’ OIK-1.1 rpa(bnquKaﬂ pa6OTa
VK-1.3. OIK-1.1 KomnoxsuywMm, PacaerHo-
5.2. | Auddepennnanbabie ypaBHEHHMS IIEPBOTO MOPSIKa Theds o rpaduaeckas paboTa
VK-13. OTIK-1.1 Komnoksuym, PacuerHo-
5.3. | AuddepennmnanbHble ypaBHEHHS BHICIIHX MTOPSIIKOB Bt i rpadudeckas paGora
VK-1.3. OIK-1.1 KomnoxBuym, PacuerHo-
5.4. | Cuctemsl nquddepeHInaNbHBIX YPaBHEHUH T o rpaduueckas paboTa
6. |6 paznmen. Teopust BEpOsSTHOCTEN.
KomnoxBuym, PacuerHo-
6.1. | DneMeHTH KOMOMHATOPHUKH YK-1.3, OIIK-1.1 rpaduueckas paboTa
VK-1.3. OTIK-1.1 KonnoksuymMm, PacuetHo-
6.2. | Teopus BeposTHOcTel. CirydaliHble COOBITHS Bt o rpaduueckas pabora
VK-13. OMK-1.1 Komnoxsuym, PacuerHo-
6.3. C.quaf/'lHBIe BCIIMYNHBI T T r‘pa(bﬂquKaH pa6OTa
7. |7 pa3nen. MaremaTuueckas CTaTUCTHKA
Komnoxsuym, PacuerHo-
7.1. | DeMeHThI MaTEeMaTHIECKON CTaTUCTHKH YK-1.3, OIIK-1.1 rpaduueckas paboTa
[TpomexxyTouHas aTTecTanus O
3. OneHo4HBIE CpeCcTBA (OLEHOYHbIE MATEPHAJIbI)
[IpumepHBIi MEpeYeHb OLICHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJS  yCIEBAaEMOCTH U

MIPOMEKYTOYHOM aTTECTALNU



/11

HaumenoBaunue
OIIEHOYHOTO CpeJICTBa

Kparkas xapakrepucTtuka [IpencraBieHre OLIEHOYHOTO CPE/ICTBA B
OIICHOYHOT'O CPEJICTBA donne (OuieHOUHBIE MaTEPHAIIBI)

Texkyumii KOHTPOJIb

JIJ1s OLIEHKHU 3HAHUM

CobecenoBanue

CpencTBo KOHTpOJIS,
OpraHW30BaHHOE KaK
crenuaibpHas oecena
MIPETo1aBaTess ¢
00y4JarmuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCLIUILIMHON, U
paccuyuTaHHOE Ha
BBIICHCHHE 00beMa 3HAHUM
oOyyJaromerocs 1mo
OTpeicIEHHOMY pa3ieny,
TeMe, IpodsIeMe | T.II.

KomnokBruym

CpeacTBO KOHTPOJIS
YCBOEHHSI y4eOHOTO
MaTepuasa TeMbI, pa3jeia
WIN Pa3/IelIOB TUCIUILIHHBI,
OpPTaHH30BAHHOE KaK
y4e0HOE 3aHSITHE B BUJIE
cobece1oBaHus
MperoaaBaTens ¢
00yJaromMHUCS.

JI71s1 OlleHKU yMeHU

I[J'ISI OLICHKH HAaBBIKOB

HpOMC)KYTO‘IHaSI aTTCCTaluA

3auer

CpencTBo KOHTpOJIA
YCBOEHHUS y4eOHOTO
MaTepuaia NpakTU4eCKUX U
CEMHHAPCKUX 3aHSATUM,
YCHELHOT0 MPOXO0KICHUS
IPAKTUK U BHIIIOJHEHUS B
IIPOLIECCE ITUX NPAKTUK
BCEX Y4eOHBIX IOpYyUEHUH B
COOTBETCTBUHU C
YTBEPKIICHHON
IIPOrpamMMou ¢
BBICTABJIEHUEM OLIEHKU B
BUJIE «3aUTEHOY,
«HE3aYTEHOM.

BOHpOCBI 1o TeMam/ pasaciiaM JUCHUIIIIMHBL

Bormpocsl o Temam/paszaenam TUCIHUILTAHBI

HepequL BOIIPOCOB K 3a4€CTy




4 OK3

aMCH Cpe,[[CTBO KOHTPOJIA Kommnexr 9K3aMCHAIIlMOHHBIX OnIeTOB

YCBOEHHUS y4eOHOTO
MaTepuana u
dbopMupoBaHus
KOMIIETECHIINH,
OpPTaHW30BAHHOE B BUJIC
Oecenpl 10 OUIeTaM ¢
EJTBIO TIPOBEPKH CTETICHU H
Ka4yecTBa YCBOCHHUS
U3y9aeMOTro MaTepuaa,
OTIpeCTUTh
HEOOXOIMMOCTE BBEICHUS
U3MEHEHUH B COJEepKaHUE U
METO/Ibl 00YUECHHUS.

4. HpnMepm)n”i (l)OHI[ OICHOYHBIX CPEACTB AJd IMPOBECACHUS TEKYIIECro0 KOHTPOJIA H l'[pOMCDKYTO‘-IHOi/JI

aTTecTal

UM 00y4aroUIUXCcs M0 AucHMIuInHe (Moay ) "MaremaTuka'

Ilpumepnuie oyenounvie mamepuanvl 014 MEKyuLe20 KOHMPOJIA YCNeeaemocmu
Bompocs! k 3a4ety

0 IO\ WD B W —

17.
18.

. Onpegenurenu 2-ro nopsiaka.

. Onpenenurenu 3-ro nopska.

. CBoiicTBa onpeaeauTenei.

. [TonsiTie 00 ompeneauTensx n — ro MOPSIKa.

. MaTpuupl u 1eHCTBUS HAJl HUMU.

. O6GpartHas MaTpuIa.

. [IpaBuno Kpamepa.

. MaTpuuHbIii C1IOCO0 pEIIeHHs CUCTEM alreOpanvdecKiuX ypaBHCHUN.
. Metox I'aycca

. OCHOBHBIE TUIIBI YPaBHEHUH U CIIOCOOBI UX MCCIIEOBAHUS.
. Panr marpune!.

. Teopema Kponekepa — Kamnemnu.

. CucTeMsbl JINHEWHBIX OJTHOPOIHBIX YPABHEHU.

. Ilonarue Bexropa.

. JInneliHbIE Onepanuy HaJl BEKTOPAMU.

. JIuHeliHas 3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOPOB.
Kpurepun nuHENHON 3aBUCUMOCTH BEKTOPOB.

IIPOCTPAHCTBA.

19
20
21
22

. Koopaunatel BekTopa.

. IIpoexnns BekTopa Ha OCh.

. TeopeMsbl 0 IPOEKLUX.

. KoopimHaThl TOYKM 1 BEKTOpA B MPAMOYTOJIBHOM CUCTEME KOOPAUHAT.

BeKTopHOC JIMHEHOE IPpOCTPAaHCTBO. bazuc mun PasSMECPHOCTL TPOCTPaHCTBA.

Opuenranus

23. JluHeliHbBIC JIENCTBUS HaJ BCKTOpaMu B KOOp,Z[HHElTHOfI CHUCTEMEC. BBIpa)KeHI/Ie BCKTOpa 4YCpe3
KOOpAUHATEI €0
HaydaJia 1 KOHIIA.

24.

25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

PaccrossHue Mexay NBYyMsI TOUKAMH.

. Jlenenue otpe3ka B JaHHOM OTHOIICHHH.

CkassipHOE MTPOU3BEICHUE IBYX BEKTOPOB.

BekTopHoe mpousBeieHne IByX BEKTOPOB.

CwmerranHOe POU3BEICHNE

[TonsiTre 06 ypaBHEHHH TUHUH HA MJIOCKOCTH, YPAaBHEHHE OKPYKHOCTH.

Oob1ee ypaBHEHUE TPAMOI.

VYpaBHEHUE MPSIMOI B OTPE3KaX.

VYpaBHEeHME MPSIMOH C YTIOBBIM KOAPPHUIIUEHTOM.

[Iy40k npsimMbIX.

VYpaBHeHME MPSIMOH, MPOXOAsIIEei uepe3 JBe TaHHbIE TOUKH.

VYpaBHEHUE NPAMOM, IPOXOAAIIEH YEPE3 JaHHYIO TOUKY IEPIIEHIUKYIISIPHO JTAHHOMY BEKTODY.



36. Yron mexay npsiMbIMHU.

37. PaccTosiHuE OT TOUKHU JI0 TIPSMOM.

38. KanoHn4eckoe ypaBHEHHE HIUIUTICA.

39. Kanonuueckoe ypaBHEHHE TUNIEPOOITHI.

40. Kanonnveckoe ypaBHEHHE MapadoJIbl.

41. Oynkmus u ee obnacte ompenenenus (I[lonstue ¢yHkiuu. OCHOBHBIE CIOCOOBI 3aJlaHUS
byHKIHH.

DOnementapHbie GyHKIMU. HesiBHOE 3a1anne QyHKITHH. )

42. YucnoBasi moCie10BaTEIbHOCTD U €€ TIPEAeI.

43. OCHOBHBIE CBOMCTBA MPEEIOB MOCIEI0BATEIHLHOCTEH.

44. CyecTBOBaHME Mpeena MOHOTOHHOW OTpaHMYEHHOM MTOCIIEI0BATEIbHOCTH.

45. Tlpenen GpyHKIMU B TOUKE U HA OECKOHEYHOCTH.

46. OCHOBHBIEC TEOPEMBI O TIpeeax.

47. beckoHEYHO MaJible (PYHKIIMH CBOWCTBA OECKOHEYHO MaJIbIX.

48. CBs3b GyHKIHH, €€ npejena u 0eCKOHEYHO MaJIOH.

49. beckoHeuHO 00bIINEe (DYHKIIUH, UX CBS3h C OECKOHEUYHO MAJIBIMH.

50. IlepBeIit 3ameyaTenbHbIN Npeaen. Bropol 3ameuaTenbHbli npeied.

51. CpaBHeHHE OECKOHEUHO MAIbIX.

52. Ilpumenenne 6€CKOHEYHO MaJIbIX K BBIYUCIICHUIO MTPE/IETIOB.

53. HenpepsiBHOCT yHKIMHU B TOuKe. CBOMCTBA (DyHKIIHMI HEMPEPHIBHBIX B TOUKE.

54. OmHOCTOpPOHHHUE IIpenesibl, OJHOCTOPOHHSS HEMpepbIBHOCTh. TOUKM pa3pbiBa (PYHKUHH U HX
KITacCU(pUKAIHSI.

55. CpoiicTBa (yHKIIUN HEMPEPHIBHBIX HA OTPE3KE.

56. CuctemHbli aHanu3 (MMOHATHE, TPUMEHEHHUE)

57. MeToIpl CHCTEMHOTO aHAJIN3a

3adeT ¢ OLIEHKOH

Bormpocs! k 3auety

1. Onpenenenne Npou3BOIHOM, €€ TEOMETPUUYECKHUI CMBICT.

2. TlpousBomHas cnoxHOM ¢yHkuuu. IlpowsBomHas oOpatHOW ¢(yHKIMU. [Ipom3BOAHBIE BBICIINX
TIOPSIKOB.

3. Tlapamerpuuecku 3amaHHble (GYHKIMM W HesBHO. JuddepeHurpoBanue QyHKIMHA, 3aJaHHBIX
MapamMeTpUUECKu U HESIBHO.

4. uddepennmnanbHas ¢GyHKIUH, €ro reoMerpuueckuit cwmbica. CpoiictBa muddepenmnmana,
WHBApUAHTHOCTB ero (opmbl. duddepeHnnan BEICIIIX MOPSIIKOB.

5. IIpaBuio Jlonurans.

6. DOxcrpemym ¢yHkiuu. HeoOxomumoe  ycimoBue IKCTpemyma. JlocTaTouHble  TpHU3HAKH
CYILLIECTBOBAHMsI SKCTpEMyMa

7. UccnenoBanne (GyHKIIMH Ha BBIMTYKIOCTh U BOTHYTOCTh. Touku mepernda rpaduka GyHKIUH.

8. AcuMnTOTHI rpaduKa QyHKIUH.

9. IlepBoobOpasHas, cemeicTBO IepBOOOpa3HbIX. HeornpeaeneHHplii HHTErpall.

10. CpoiicTBa HEOIIPEIETIEHHOIO UHTETpaJIa.

11. OGmre MEeTOoIbl MHTETPUPOBAHUS:

12. a) HEenocpeICTBEHHOE UHTETPUPOBAHNUE;

13. 6) MeTo 3aMEeHBI IEPEMEHHOM;

14. B) MHTErpUpPOBAHHE 10 YACTSM.

15. NaTerpupoBanne paruoHaIbHBIX APOOei

16. PaznoxxeHue palimoHAIBLHOW IPOOH HA CyMMY MPOCTEUIINX APOOEH.

17. Metona HeotpeaeI€HHBIX KO3(PPHUITUEHTOB.

18. MeTo/ yacTHBIX K03()(PUITUEHTOB.

19. Cxema UHTErprUpOBAaHUS pALIMOHAIBHON JpodH

20. MHTerppoBanyue TpPUroHOMETPUUECKUX (PYHKIUI

21. UnTerpupoBaHue Noka3aTeabHbIX QYyHKIUI

22. IaTerpupoBaHue HEKOTOPHIX UPPALMOHAIBHOCTEN

23. YHuBepcanbHasi TPUTOHOMETPUYECKas MMOACTAaHOBKA.

24. 3ajaun, NIpUBOJALINE K MOHATHUIO ONPEJEIIEHHOTO UHTErpaa.



25. OnpeneneHHbI HHTETPaJ KaK Mpees HHTETPATIbHBIX CyMM.

26. TeopeMma cyiecTBOBaHUs. [ €OMETpUUECKUN U MEXAaHUYECKUN CMBICIT

27. onpeNieIeHHOT0 UHTEerpaa.

28. OCHOBHBIE CBOMCTBA OMNPEACIICHHOTO0 UHTETpaIa.

29. ®opmyna Herotona-JleitoHua.

30. MeTopl BEIYHCIICHHSI ONIPEEIICHHOTO HHTETpaa.

31. OnpenenéHHbI HHTErpal HAa CHMMETPUYHOM OTpPE3KE.

32. Beruncienue miomanei miockux Guryp

33. Beruucienue 06beMOB Tell.

34. HecoOCTBEHHBIE HHTETPATIHI .

35. HecoOcTBeHHBIN HHTETpan 1-ro ponaa

36. HecoOCTBEeHHBII MHTETPAT OT pa3pbIBHON (QYHKINHU 2-TO pona

37. Ilonsitue GyHKIMHA HECKOJIBKUX apTyMEHTOB.

38. [Ipenen u HENPEPHIBHOCTH (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

39. YacTHbIe TPOU3BOIHBIE.

40. ITomuoe npupamnienne Gynkuuu. [lomuenii muddepermnmar.

41. Ilpumenenue noaHoro nuddepeHirana B mpuOIMKEHHBIX BEIYUCICHHSIX.

42. TunddepenippoBanne CloXHON (QyHKINU.

43. NuddepennmrpoBanre HEIBHON (YHKITUH.

44. YacTHble IPOU3BOJHBIE BBICIINUX MOPSIAKOB.

45. IMonnsie quddepeHnrabl BEICIIMX MOPSIIKOB.

46. DkcTpeMyMbl QYHKIIMH HECKOJIBKUX TICPEMEHHBIX.

47. IlocnenoBaTenbHOCTD U PAI: PSIBI CXOMAIIUECS U PACXOIAIINEcs, CyMMa psijia.

48. I'eomeTpHrueckas Iporpeccusl.

49. Heob6xoaumoe yCIoBUE CXOUMOCTH Psijia.

50. 'apMoHMUECKUE PALBI.

51. OCHOBHBIE CBOMCTBA CXOJSAIIUXCS PSIOB.

52. JlocTaTo4Hble NPU3HAKU CXOJUMOCTH PSAOB.

53. 3nakouepenyromuecs psaasl. [Ipusznak JleiiOauma.

54. 3HakonepeMeHHbIC Psbl. AOCONIOTHAS M YCIOBHASI CXOJUMOCTb.

55. TlonsiTue (QPyHKIMOHAIBHOTO psijia: TOYKUA CXOAMUMOCTH, 00JIACTh CXOAMMOCTH, YacTUYHAs CyMMa,
CyMMa psijia.

56. PaHomepHas cxoaumocTs. [IpusHak Beitepirpacca.

57. CBoiicTBa paBHOMEPHO CXOMSAILIUXCS PAIOB.

58. O6mmit Buj cTeneHHoro psiaa. Teopema Aders.

59. MHTepBan u paanyc CXOAMMOCTH CTETIEHHOTO pAJa.

60. CBoliCcTBa CTETIEHHBIX PSIIOB.

61. Papn Teitnopa u MakiopeHa.

62. PaznoxeHnue aneMeHTapHbIX (YHKIIUN B CTCTICHHBIC PSI/IBI.

63. IlpuMeHeHHE CTEMEHHBIX PSJOB B NPUONIKEHHBIX BBIYUCICHUSIX: a) BBIYUCICHUE 3HAYCHUI
byHKIHI;

0) BBIYMCICHHE  ONPEICNCHHBIX  HMHTErPaJoOB. B)  INPUMEHEHHE  PSJOB K  PELICHHUIO
nudepeHInaTbHBIX YpaBHCHUN

64.1loHATHE TPUrOHOMETPUYECKOTO psga (ONpPENEIeHUe, TPUTOHOMETPUYECKUM psAl Kak cymma
MPOCTHIX TAPMOHHUK).

65. OpTOroHaILHOCTh TPUTOHOMETPHUYECKON CUCTEMBI (DYHKITHHA.

66.Psg @ypoe.

3amaun

1.BeruncinuTe uHTErpa

2.BbIYMCINUTh HHTETpAIT

3.Beraucnuth mionaas GUrypbl, OrpaHi4eHHYIO0 JTUHUSIMU

4.Haiitn yacTHbIE MPOU3BOJHBIE 1-T0 U 2-TO MOPSAKOB OT (HYHKIIUH

5.Haiiti npou3BoIHYIO:

6. Ilonp3ysice HEOOXOMUMBIM MPU3HAKOM CXOJUMOCTH YHCJIOBBIX DPSIIOB, BBISICHUTH, SIBISETCS JIU PAI
3aBEOMO



pacxoasimuMcs

7. UccnenoBaTh Ha CXOJMMOCTH CIEAYIOIINUE PSIbI, UCTIONb3Ys YKa3aHHbIE MPU3HAKU CXOJIUMOCTH
8. UccnenoBath Ha CXOUMOCTD (aOCOMIOTHYIO UJIH YCIOBHYIO) PST

9. Haiitu 06;1acTh CXOAMMOCTH CTETICHHOTO psijia

10. Paznoxuts pyHknuio B psag Oypbe

DK3aMeH

Bompocs! k 3x3aMeHy

Huddepennmanbapie ypaBHEHUS

. IuddepennmansHoe ypaBHEHHE MTEPBOTO mopsiika. 3anada Komrm.

2. O01ee 1 yaCTHOE pelIeHue.

3. l'eomerpuueckuii cMbIca U PepeHITnaNTBHOTO YPABHEHUS U €T0 PEIICHHA.
4. YpaBHEHUS C Pa3JCNSIOMIUMUCS TEPEMEHHBIMH.
5
6
7

p—

. OgHopoaubie nuddepeHaIbHbIe YpaBHEHUS 1-10 mopsiaka (BBIBOJ PEIICHUS).
. Jluneitnbie nuddepenmanbabie ypaBHEeHUs 1-ro nopsaka (BbIBOJ PELICHHS).
. YpaBHeHus bepnyim.
. Iuddepenunanpubie ypaBHEHUS BTOPOTO MOPSIKA.

12. JluneliHple OJHOPOAHBIE JHHEHHBIE nu(p(EepeHIuaNbHbIe YpPaBHEHUS 2-TO TMOpsAAKa C
NOCTOSIHHBIMU

k03¢ punmenramu.

13. HeonmHopomubsie mnuHelHble auddepeHIraTbHbIe YpaBHEHHUS 2-TO TMOPSAKAa C IMOCTOSHHBIMH
k02 punmenramu

(ompenenenue, BUIbI IPaBOi CIIEUATBHON YacTH).

Teopust BEpOSATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

1. KomOunaToprka (OCHOBHBIC TIOHSTHS ).

2. Bunpl coearHeHuit 6€3 NOBTOPEHHIA: TepecTaHOBKU, Pa3MEIICHHUs, COUETAHHS.

3. OCHOBHBbIE MOHSTHUS TEOPUU BEPOSITHOCTEM.

4. BeposiTHOCTH cOObITHS. CBOICTBA BEPOSTHOCTH.

5. OTHOCUTEeBHAs YacTOTa COOBITHs. CTaTUCTHYECKAsT BEPOSATHOCTb.

6

7

8

o0

. CymMma coObiTHii. Teopema clioskeHUsI BEPOSITHOCTEH JIJIs1 HECOBMECTHBIX COOBITHH.
. [IpousBenenue coObITHI. YCIOBHAsI BEPOATHOCTh. TeopemMa YMHOKEHHS BEPOSITHOCTEH.
. Teopema ciiokeHUs BEPOSTHOCTEH /I COBMECTHBIX COOBITHIA.

9. ®opmyna MOIHON BEPOATHOCTH.

10. IToBTOpEeHME HE3aBUCUMBIX UCIIBITAHUN: 00II[asi TOCTAHOBKA 3aJIaYH.

11. CniyqaitHbie BEeJIMUMHBI (OCHOBHBIE TTOHSTHS).

12. CayyaitHast IUCKpETHAsI BEJIMYMHA U €€ YMCIIOBBIE XapaKTEPUCTHUKH.

13. Cny4aitHas HenpepbIBHAS BEJIMUMHA U €€ YUCIIOBBIC XapaKTEPUCTUKH.

14. HopmasibHOE pacnpesesieHue CaydyaiiHON BETUMYUHBI.

15. 3akon G60abIIMX YKces (OCHOBHBIE TIOJIOKCHHS ).

16. OcHOBHEBIE 331241 MATEMATUYECKOW CTATUCTUKU. BEIOOPOUHBIN METO

3agaun

Huddepennnanbapie ypaBHEHUS

1.Haiitu yactHoe pemienue auddepeHnnanbHOro ypaBHeHUs
2.Haiitu obmiee pemenue nuddepeHnaibHOro ypaBHSHUS
3.Pemuts ypaBHEHME

Teopust BEpOATHOCTEN U MaTeMaTUUYECKask CTATUCTUKA

1. Ilycte na nsnekrpoctanumu OC1 yctaHoBieHO S5 reHeparopoB MomHocThio 1o 100 MBT ¢
BeposTHOCThIO oTKaza 0,1, a Ha anekrpocranuuum OC2 — 4 reHeparopa MouHocTheio 1o 200 MBT ¢
BepoATHOCTHIO 0TKa3a 0,08. OnpeaennTs BEpOATHOCTh OTKIFOYEHUS TeHepannd MontHocThio 300 MBT.

2. TloTpeburenp muTaercs Mo ABYXLEMHOW JTUHHUM 3JEKTporepenadd. BeposTHOCTh MOBPEXICHUS U
BBIXOJIa M3 CTposi Kaxkaou 1enu coctaBisier q = 0.001. [To mo6oit u3 memnei moTpeOUTETh MOXKET MOTYYUTh
BCIO HYXKHYIO €My MOIIHOCTb. KakoBa BEpOSITHOCTb COXpaHEHMS AJIEKTPOCHA0KEHUS TaHHOTO OTpeduTens?

3. Haititu maTeMatndeckoe OXXHIAHUE, AUCIEPCUI0 M CPEHEE KBAAPaTUYHOE OTKJIOHEHUE CIyYalHOU
BeNMYMHBI X , 3aJJaHHOU TaOJIUIICH:



4. Ilycte Ha nsnekrpoctaHmuu OC1 yctaHoBieHO 5 reHepatopoB MoiHocThio 1o 100 MBT c
BeposATHOCThIO OTka3a 0,1, a Ha smexrpoctaniuun OC2 — 4 reHeparopa MomHocTeio mo 200 MBt c
BEpOATHOCTHIO 0TKa3a 0,08. Onpenenuts BEpOSTHOCTh OTKIIFOYEHHUS reHepauu MontHocTeio 300 MBT.

5. YerpoiictBo coctouT u3 3000 sneMeHTOB, pabOTarOMIKUX HE3aBHUCUMO JpYr OT Jpyra. BeposTHocTb
OTKa3a JI000ro sjeMeHTa B TedeHue ompenenéHHoro Bpemenu pasHa 0,003. Haiftm BEpOSTHOCTH TOTO, YTO
3a 3TO BpEMs OTKaXXET POBHO 15 3yeMeHTOB

6. Pamuct TpwKABl BBI3BIBAET KOPPECHOHIEHTAa. BepoATHOCTH TOro, 4to OyIeT MPHUHST TMEepBbIil
BbI30B, paBHa -0,2;BTopoit — 0,3; Tperuit — 0,4. Ilpuembl BHI30BOB He3aBHCHUMBI. HailT BEepoSITHOCTH TOTO,
YTO KOPPECHIOHJEHT YCIBIIIUT PaucTa

Ilpumepnule oyenounvlie mamepuansl
0J151 NPOBEOEHUS NPOMENCYMOYHOU ammecmayuu (3auem, IK3aAMeH)
nO UMO2am 0C60eHUA OUCUUNTUHDBL (MOOYIA)

Bomnpocsr 11 cobecenoBanus (Beeaenre. OCHOBBI CHCTEMHOTO aHATH3a)

1. Kak Ha3pIBaeTcs COBOKYNHOCTb 3JIEMEHTOB (IIPEIMETOB JIOOOM MPHUPOABI), HAXOAALIUXCS B
OTHOIIICHUSAX U CBSI3IX

ApyT ¢ Apyrom?

2. K xakuM CUMBOJIMYECKUM MOJIEIISIM OTHOCSITCS MaTeMaTHUYeCKUe MOAETN?

3. YTo moHuUMaeTCs Mo METOAOM PELIEHUSI MaTEMAaTUYECKOM 3aaaun’?

4. Kak HazpiBaeTcs CHoco0 BBIPAKEHUSA MPEANOYTEHHsS] MyTeM MPEICTAaBICHUS 3JEMEHTOB B BHJIE
II0CJIEZI0BATEILHOCTU

B COOTBETCTBUU C BO3PACTAHUEM WM YOBIBAHUEM HX MPEINOYTUTEIHHOCTH?

5. CuctemubIil aHanu3 (MOHITHE, MPUMEHEHHE)

6. MeToabl CHCTEMHOI'O aHAJIN3A.

Paznen 1.JIuneitnas anre6pa

Bompocsr m1st cobecemoBaHust

1. Yto Ha3bIBaeTCs MaTpULICH?

2. Kakue Buapl maTpull Bel 3HaeTe?

3. Kakue naeicTBHs HaJ MaTpUIAMH MOKHO BBINOJIHATH? ONUIIUTE MOPSAIOK BBIMOJIHEHUS 3THUX
JEUCTBUM.

4. ChopmynupyiTe MOHATHE CHCTEMbI TUHEHHBIX YpaBHEHUH.

5. CKOJbKO pEelIEHU MOXKET UMETh CUCTEMA JIMHENHBIX YPaBHEHUIT?

6. Kakumu meTogaMu MOKHO HAWTH pPEIIEHUE CUCTEMBI JIMHEWHBIX YPAaBHEHUI?

7. B uém 3akmrogaeTcs cMbIci MeTosia ['aycca s peleHus: CUCTEM JIMHEMHBIX YpaBHEHUN?

Kontponbnas Touka Ne 1

1.Beraucnuth 00paTHYIO MaTPHUILY JJISI MATPHIIBI

2. Pemith aHaTUTUYECKH U TpAapUUECKU CHCTEMY ypaBHEHHNA
3. Pemuth cucteMy ypaBHeHus MetosioM Kpamepa

4. Penth cucteMy ypaBHEHMs, MeTo1oM 'aycca

Paznen 2.

Bexropnast anreOpa v aHaIUTHYECKasi TEOMETPHUSI

Bompocsr m1st cobecenoBanust

1. JaitiTe mOHATHE CKAJSAPHBIX U BEKTOPHBIX BEIUYUH

2. Uro Ha3bIBaeTCst BEKTOPOM (CBOOOIHBIM BEKTOPOM)?

3. Kakume naeicTBUST MOXHO BBITMIOJHATH HAJl BEKTOpamMH B reomeTpuueckord ¢opme? Kak onu
OCYILECTBIISIOTCS?

4. Kak onpeaensroTcss KOOpAUHATHI BEKTOPA, €CJIM U3BECTHBI KOOPJIMHATHI €r0 Havaia v KOHIa?

5. ChopmynupyiiTe ycioBrue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

6. Kakue 3agaum aHAIMTUYECKOM TEOMETPUM CUMTAIOTCS MPOCTEUIIMMH Ha IUIOCKOCTH B
MIPSIMOYTOJIBHOM CHCTEME

KoopauHaT?

7. CriocoOblI 3a/1aHUS IPSIMON JTUHUH Ha TIOCKOCTH.

8. Kak ompenenuTs yroa Mexay AByMs MIPSIMBIMH JIMHUSIMHU Ha TIIIOCKOCTH?



9. Kak HaliTH TOUKY MEpeceUYeHHUs ABYX MPSIMbIX JTUHUIN?
10. Kakue BBl KpUBBIX BTOPOro nopsaka Bel 3HaeTe?

Kontponbnas Touka No 2

1. danbr Touku A(3; -5; 6), B(0; 4; -1), C(10; 7; -3). Onpenenuts:

a) JUIMHY M HalpaBJICHUE BEKTOPOB | |

0) yros MeXy BEKTOpaMHU H .

2. [an tpeyronbHuk ¢ BepmmHamu A(-1; 2), B(0; 3), C(5; 4). Haittu: a) muHy croponsl AB ; 0)
ypaBHeHus: ctopoH AB u AC ; B) ypaBHenue menuanbl AE ; 1) TaHreHc yria A ; 1) ypaBHeHue BeicoThl CD.

3. [IpuBecTu ypaBHEHUE JTUHUN K KAHOHUYECKOMY BHUY, ONPENICTUThH BUJI KPUBOM U MOCTPOUTH €€:

KomnoksBuym Ne 1

. Onpenenutenu. OCHOBHbBIE OHATHS.

. CBolicTBa onpeaenuTenei.

. MeTo/1bl BBIYMCIICHUS OTIPEACTUTENCH.

. Marputibl 1 uX BUABL.

. JleicTBUS HAJ MaTpULIAMH.

. OGpartHas MaTpuIa.

. Cucrembl JIMHEHHBIX ypaBHEHU. OCHOBHbBIC MOHSTHA.

. Pemienne cucrem JIMHEWHBIX ypaBHEHUN MeTo10M Kpamepa.

9. Pemienue cucteM JTMHEMHBIX ypaBHEHUI MeToioM ["aycca.

10. 'eomeTpuueckas WIIOCTPALUs PEILICHUS CUCTEM JIMHEHHBIX YPaBHEHUM.
11. Bektopbl. OCHOBHBIE TOHATHSI.

12. JleticTBUs HaJ BEKTOpaMH B T€OMETpUIECKO popme.

13. Tlpoekmus BEKTOpa Ha OCh.

14. BekTopbl B TPEXMEPHOM NMPOCTPAHCTBE.

15. /InuHa u HampaBJIEHHE BEKTOPA.

16. JleticTBUs HaJ BEKTOpaMHU B KOOPAMHATHOU dopme.

17. CkansipHO€ IPOU3BEACHUE BEKTOPOB U €T0 CBOMCTRBA.

18. IlpuMeHeHue CKalIsipHOro MPOU3BEECHUS BEKTOPOB.

19. Paccrosinne Mexay AByMsi TOUYKAMH.

20. YpaBHEeHUS MPSIMOMN JIMHUM HA IJIOCKOCTH.

21. Yron Mexay AByMs NPSIMBIMU JIMHUSIMU.

22. Dnnnnc (KaHOHUYECKOE YpaBHEHME, YEPTEXK, CBOMCTBA).

23. l'umep6omna (ompeneneHne, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA).
24. Tlapabona (ompenencHne, KAHOHNYECKOE ypaBHEHUE, CBOWCTBA).

0NN KW

Paznen 3.MaTtemaTudeckuii aHanus
Bomnpocsr g5 cobecemoBanus
1. ®ynkuus u ee obnacts onpenencuus (Ilouarue ¢pynkumu. OCHOBHBIE COCOOBI 3aJaHUs (DYHKIHH.
DJIeMeHTapHbIe
¢yukuuu. HesBHoe 3ananue GpyHKIMH.)
2. YucioBas mociaea0BaTeIbHOCTh U €€ Mpee.
. OcHOBHBIE CBOWCTBA MPE/EIOB MOCIEA0BATEIHHOCTEMH.
. CymiecTBoBaHue npejiesia MOHOTOHHOW OrpaHUYEHHOW MOCIIEI0BATEIbHOCTH.
. [Ipenen dbyHKIMM B TOYKE U HA OECKOHEYHOCTH.
. OCHOBHBIE TEOPEMBI O IIpeeax.
. beckoHeuHo Masbie (PYHKIIUU CBOMCTBA OECKOHEUHO MAJIbIX.
. CBs13b (hyHKIHM, €€ nmpeaena 1 6ECKOHEUHO MaJIoi.
9. beckoneuHo OombIKe GYHKIUHU, UX CBA3b C OECKOHEUHO MAJIbIMH.
10. IlepBbIit 3aMeuaTenbHBIN Npeaen. Bropoi 3amedarenpHbIi npeaed.
11. CpaBHeHHE OECKOHEUHO MAIbIX.
12. IlpumeHeHne 6ECKOHEYHO MalbIX K BBIUMCIICHUIO MPEEIIOB.
13. HenpepsiBHOCTH (yHKINU B Touke. CBONCTBA (PyHKIIMI HEMPEPHIBHBIX B TOUKE.
14. OpHOCTOpOHHME TMpenesbl, OJHOCTOPOHHSS HENPEepPhIBHOCTh. TOUKM pa3pbiBa (PYHKUMH U HX
KJaccu(uKarus.

03N L KW



15. CroiicTBa (hyHKIIMIA HEMPEPHIBHBIX Ha OTPE3KE.

KonTtponbHas Touka Ne 3
1. BeuucnuTh npeaens:

KomnokBuym Ne 2
1. @ynkus u ee obnacts onpeaencHus ([loustue dyHkun. OcHOBHBIE CIOCOOBI 3aMaHUs (HYHKIUH.
DnemMeHTapHbIe
¢byukuun. HesiBHOE 3amanne QyHKIHM. )
2. HYucnoas mocie0BaTeIbHOCTD U €€ Mpee.
. OcHOBHBIE CBOMCTBA MPEEJIOB MOCIEA0BATEIHHOCTEH.
. CyuiecTBoBaHME IIpesieia MOHOTOHHOW OIpaHMYEHHOM MOCIE10BATEIbHOCTH.
. [Ipenen dyHkIMK B TOUKE U HA OECKOHEUHOCTH.
. OCHOBHBIE TEOPEMBI O IIPEENAX.
. beckoneuHo masbie (yHKIIUU CBOMCTBA OECKOHEUHO MaIbIX.
. CBs13b (pyHkuuid, e€ nmpeaena u 6ECKOHEYHO MAJIOH.
9. beckoneuHo 6ombiIKe QYHKIUU, UX CBA3b C OECKOHEUHO MAaJIbIMH.
10. IlepBbiit 3aMeuaTenbHbIi penen. Bropoli 3aMeuaTenbHbli peaed.
11. CpaBHeHHE OECKOHEYHO MaJIbIX.
12. IlpuMeHeHne OECKOHEYHO MabIX K BBIUMCIIEHUIO NIPEEIIOB.
13. HenpepsiBHOCTD PyHKITMU B TOUKe. CBOMCTBA ()YHKIIUNA HEMPEPHIBHBIX B TOUKE.
14. OmHOCTOpPOHHHME TMpeneNbl, OJAHOCTOPOHHSAS HENPEpHIBHOCTh. TOYKM paspbiBa (GYHKIHMH U HUX
KJ1accuUKaIusl.
15. CoiicTBa (QyHKIIMI1 HEMTPEPHIBHBIX Ha OTPE3KE

03N n KW

Paznen 3. MatemaTuueckuii aHanus

Bomnpocsr g5 cobecemoBanus

1. Onpenenenue Nporu3BOAHON, €€ TEOMETPUUECKUN CMBICI.

2. IlpomwsBomHast cnoxkHod ¢yHkuuu. IIpousBomHas oOpatHoN QyHKIUU. [IpOM3BOMHBIE BBICIIHUX
TIOPSIIKOB.

3. Tlapamerpuyecku 3amaHHbie GyHKIMA W HesBHO. JluddepennupoBanue (QyHKIHH, 3aTaHHBIX
napaMeTpUIeCcKu 1 HESBHO.

4. JludpdepenmumanpHas (yHKOHH, ero reoMmerpuyeckuid cmbicha. CpoiictBa auddepeHnuana,
WHBapUAHTHOCTH ero Gpopmsal. Auddepennnan BEICIINX TOPSIIKOB.

5. IIpaBuso Jlonurans.

6. Dxctpemym  ¢Qynkiuu. Heobxomumoe ycnmoBue  3KcTpeMyma.  JlocTaTOYHBIE — NPU3HAKU
CYILLECTBOBaHUS

AKCTpEMyMa.

7. UccnenoBanne (GyHKIIMH Ha BBIMTYKIOCTh U BOTHYTOCTh. Touku mepernda rpaduka GyHKIUH.

8. AcuMnTOTHI rpaduKa QyHKIUH.

9. B "em 3akitouaeTcs CMbBICT ACHCTBUsA, 00paTHOTO AU dHepeHInpoBaHNIO?

10. Jlate onpeaenenue nepBooOpa3Hoit GpyHKINU.

KontponpHas Touka Ne 4

1). Haiitu npou3BoHyt0 pyHKIHH

2) Haiftu unrerpain:

3) BeruucauTh uHTErpa

4) BeruucnuTh moua1s mIockoi (GUrypel, OrpaHU4eHHON JIMHUSMHU:

5) Beramciuth 00bEM Tema, 0Opa30BaHHOTO BpalleHHEM BOKpYyr ocu OX (uUrypsl, OorpaHUYCHHON
JVHUSIMH:

4) BoruncnuTh II0IMIa1b IIOCKOM GUTypbl, OTpaHUYEHHON JTMHUSIMHU

KontponpHas touka Ne 5

1. HaifTu yacTHbIE TPOU3BOAHBIC B IAHHON TOUKE:
2. Haiitu nonusiii quddepeHnnan GyHKINN:

3. Haiit yacTHbIE TPOU3BOAHBIE BTOPOTO MOPSIKA:



4. BBIYHCIIUTD 3HAYEHUSI YACTHBIX MPOU3BOJIHBIX (DYHKIINH, 3aJaHHOW HESIBHO, B JaHHOUM Touke M(XO,
y0, z0) ¢ TOYHOCTBIO 10 ABYX 3HAKOB IOCJIE 3aMSATOM:

5. Haiiti mpou3BOIHYIO CII0KHON (DYHKIIHH:

6. MccnenoBaTh Ha 3KCTpEMYM

KontponpHas Touka Ne 6

1. Haiftu cymMmy psiia u HamucaTh TpU NEPBHIX WiEHaA psijia

2. UccnenoBaTh YUCIIOBON PSAI HA CXOAMMOCTD

3. Haiitu uHTepBan cXoAMMOCTH (PYHKIIMOHAJIBHOTO psla, MCCIEI0BAaTh HAa CXOAMMOCTbh Ha KOHIAX
UHTEpBaa

4. Paznoxuth QyHKIHIO B psii MakimopeHa

5. Paznoxute Qynkimio f(x)=x B psg Pypbe 1Mo KOCHHycam, eciau (YHKIHUS 3aJaHa HAa HWHTEpBaie
[0;1], .

Komnoksuym Ne 3

. [lepBooOpa3nasi, cemeicTBO epBoOOpa3HbIX. HeompeneneHnbli HHTETpal.
. CBoiicTBa HEONPEIEIIEHHOTO HHTErpaa.

. O0mue MeTo bl MHTETPUPOBAHUS:

. @) HeMOCPEeICTBEHHOE UHTEIPUPOBAHNUE;

. 0) MeToz 3aMEHBI TEPEMEHHOM;

. B) HHTETPUPOBAHUE TIO YACTSIM.

. UaTerpupoBanue parroHaIbHBIX IpoOei

. PaznosxeHnue pannoHanbHOM 1poOKU HA CyMMY ITPOCTEUIINX APOOCH.

. MeTox HeomnpenenEHHBIX KO PUIIEHTOB.

10. MeTtoa yacTHBIX KO3(DPHUITUEHTOB.

11. Cxema MHTETpUPOBAHUS PALMOHATIBHOMN IpOOH

12. UaTerpripoBaHne TPUTOHOMETPHUIECKUX (QYHKITAN

13. MHTerprpoBanne MOKa3aTeIbHBIX (PYHKIUH

14. aTerpupoBaHre HEKOTOPHIX UPPALMOHATIBHOCTEHN

15. YHuBepcaibHas TPUTOHOMETPUUECKAsI TIOJCTAHOBKA.

16. 3agauu, NPUBOIAIIKE K MOHITHIO ONPEIETIEHHOr0 HHTErpaa.

17. OnpeneneHHblil UHTErpaj Kak Mpeiea MHTETPAIBbHBIX CYMM.

18. Teopema cymiecTBOBaHMs. ['€OMETpUUECKUN U MEXaHUYECKUN CMBICI

0 J N LN KW
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KomnokBuym Ne 4

OHIT

1.IlonsTre GyHKIIMN HECKOJIBKUX apTyMEHTOB.

2.Ilpenen u HEMPEPHIBHOCTHh (PYHKIIMUA HECKOJIBKUX IMEPEMEHHBIX.

3.YacTHble MPOU3BOIHBIE.

4.Tlomnoe npupamenne ¢pyHkuuu. [lonnsnii quddepenman.

5.Ilpumenenne noaHoro auddepeHiana B IpUOIMKEHHBI

Psannl

1.ITocnenoBaTenbHOCTD U PSIA: PAABI CXOASAIIUECS U PACXOIALINECS, CyMMa psa.

2. 'eomeTpuyeckas nporpeccus.

3. HeoGxoauMoe yciioBre CX0IUMOCTH psija.

4. 'apMOHUYECKHUE PSABI.

5. OCHOBHBIE CBOMCTBA CXOJAIIUXCS PSIOB.

6. loctaTouHble MPU3HAKU CXOJAUMOCTHU PSIOB.

7. 3nakouepenytomuecs psaasl. [Ipuznak JleioHuma.

8. 3HaKonepeMeHHbIe psibl. AOCOTIOTHAS U YCIOBHASI CXOJIUMOCTb.

9. IonsTe (PYHKIMOHAIBHOTO Psifa: TOYKH CXOJAMMOCTH, OOJACTh CXOJMMOCTH, YaCTUYHAS CyMMa,
CyMMa psijia.

10. PaBHomepHas cxoaumocTs. [Ipusnak Beitepmrpacca.

11. CoiicTBa paBHOMEPHO CXOASIINUXCS PAIOB.

12. O6mwmit Buj cTeneHHoro psiia. Teopema Aders.



Paznen 4.JIluddepenimanbabie ypaBHSHUS

Bompocsr st cobecemoBaHust

. KommnniekcHble ymcia, uX reoMeTpruuecKkoe mpecTaBIeHNe

. Moaynb 1 apryMeHT KOMILUIEKCHOTO YHCIIa.

. ApudmeTrnueckue IeHCTBUS HaJ KOMIUIEKCHBIMU YHCIIaMU B anredpandeckoi Gpopme.

. AnreOpandeckasi, TPUTOHOMETPUYECKas U TIoKa3aTellbHast (POPMBI KOMIUIEKCHOTO YHCIIA.

. JleticTBHs HaT KOMIUIEKCHBIMH YHCIIaMH B TpUTOHOMETpUUeckoi hopme. @opmyia Myaspa.
. OcHOBHBIC TOHATHS Teopun UG HEepPeHIINATHLHBIX YPaBHEHUH.

. 3apaya Ko g nuddepeHuansHoro ypaBHeHHs IEPBOTO MOPSAKA.

. Juddepennmansabie ypaBHEHUS IEPBOTO MOPSIIKA: C PA3ISISTFOIIMMUCS TEPEMEHHBIMU

9. JIuneiiHble ypaBHEHMS TIEPBOTO MOPSIIKA.

10. Tuddepennpanbaple ypaBHEHUS BBICIIUX ITOPSIKOB.

11. O6miee u yactHoe penreHus. OOMUN U YaCTHBIN HHTETPAIBI.

12. Tuddepenimanbapie ypaBHEHUS, TOMYCKAOIINE TOHKEHUE TIOPSIIKA.

13 Jlunetinoe omHopoaHoe nuddepeHImanb-HOe ypaBHEHNUE.

14. Jluneiinsie HeoHOPOAHBIE TU(PEpeHITNATbHBIC YPaBHEHUSI.

15. Jluneitnsle ogHOponHble mudGdepeHInanbHble ypaBHEHUS C IOCTOSHHBIMH KO3 (UIIMEHTAMU

0NN KW

(cimywait mpoCThIX

KOpHEH XapaKTepUCTUYECKOTO YPaBHEHHUS).
16. Jluneiitnsle omHOponHBIE nU(p(dEepeHIHANbHBIE YPAaBHEHUS C TOCTOSHHBIMH KO3 QHUIHEHTaAMU

(ciyuaii KpaTHBIX

KOpHEH XapaKTepUCTHUECKOTO YPAaBHEHU).

KontponbHas Touka Ne 7
Pemte ypaBHeHus

Komnoxksuym Ne 5

1. duddepennnanbabie ypaBHeHUs (OCHOBHBIC MTOHSITHS).

2. OcHoBHbI€ TUTIBI AU (HEpEeHITNATBEHBIX YPaBHEHNUN 1-TO TIOpSAIKA ¥ YT UX PEIICHHUS.

3. Onnoponusie uddepeHnnanbupie ypaBHeHH |-ro mopsiika.

4. Jluneiinpie qud epeHnnanbabie ypaBHeHHS 1-ro mopsiaka.

5. AuddepennnanbHbie ypaBHEHUS BBICIIUX MOPSAKOB, TOMYCKAIONIUE TTOHKEHUE TTOPSIIKA.

6. OpHoponnsle JuHEHHBIE AuddEepeHIIUATbHbIE YpaBHEHUA 2-TO TOpsSAKAa C IMOCTOSHHBIMH

ko3 punmenramu.

7. Heomnopomubsie nuHEHHBIE au(dEepeHIIMaTbHBIE YpPaBHEHHS 2-TO TIOpSAJIKA C IOCTOSTHHBIMH

k03 punmenramu

qucia.

Hag

(onpenenenue, BUABI IPaBOM CIELUAIBHON YacTH, IPUHLIUI HAJIOKEHHUS).
8. KoMIuiekcHble unciaa, UX FEOMETpUYECKOe IpelacTaBieHue. Molyllb U apryMeHT KOMIUIEKCHOTO

Apudmernueckue NEeHCTBUS Ha/l KOMIUIEKCHBIMU YHCIIaMU B anredpandeckoi popme.
9. AnrebGpandeckasi, TPUTOHOMETPUYECKAs U TOKa3zaTelbHas (POpMBI KOMILIEKCHOTO yucia. JleicTBus

KOMITJIEKCHBIMHU YHCJIaMU B TpUTOHOMETpHIeckor ¢hopme. Dopmyna Myaspa

Paznen 5.Teopust BeposiTHOCTEM

Bompocsr 1y1st cobecenoBanus

1. Kakue Bompoch n3ydaeT KOMOMHATOpUKA?

2. CpopmynupyiiTe IpaBUIO CIOKEHHS.

3. OOBsICHUTE CYTh IIPaBUJIa YMHOKECHUSI.

4. B ueM OCHOBHO€ pa3Iu4ue COUYETAaHUI U pa3MELICHUN?

5. YUto n3yyaer Teopust BEpOATHOCTEN?

6. Kak omnpenensercs knaccudeckasi BEpOATHOCTb?

7. Ilpu KakuX ycioBUAX MpUMeHseTcs (opMyJia MOJIHOM BEpOSTHOCTH?
8. Kakue ncrnpITaHus Ha3bIBAOTCSA HE3aBUCUMbBIMU?

9. YTo Ha3bIBAOT 3aKOHOM PACIPEIEIICHNS TUCKPETHON CITy4aliHOW BEJINYUHBI?
10. Kakoe pacrnpeneneHue Ha3pIBaeTCsl HOPMaIbHBIM?



11. Beruucnenune mno dopmyne bepuymnu cpeactBamu Excel BeposTHOCTH TMOSIBICHHS COOBITHS
3a/IaHHOE YUCIIO pa3?

12. Kak wucnonp3yercs anmapaT ¢yHkiuid Excel mist BelUMCIEHWH BEPOSTHOCTEH MO JIOKATBHOW |
WUHTErPAIbHON

Teopemam Jlamnaca?

13. Kak mnpumensitorcsi cpeactBa Macrtepa auarpamm  Excel s pemieHust 3agad  TEOpPHH
BEPOSATHOCTEI?

KonTtponbHas Touka Ne 8

1. Cxompkumu crocobamMu MOXHO copMHpOBaTH MporpaMMy KOHQeEpeHIuu, BbiOpaB w3 20
YYaCTHUKOB 4-X

YYaCTHUKOB, BBICTYNAIOUIUX C TOKJIagamMu?

2. B ypHe ThIcs4a nmoTepeiHbIXx OmieToB ¢ Homepamu oT 1 mo 1000. HaliTu BeposSTHOCTH TOTO, YTO
HOMED

Hayjady BBIHYTOT0 OWjIeTa: a) 4eTHbIN; 0) HeueTHbIH; B) < 1000; r) > 1000.

3. Cuérumk peructpupyeT yacTuipl Tpéx Tumos: A, B u C. BeposATHOCTh MOSBIECHUS 3THX YACTHUIIL
cocrabisier 0,3; 0,6; 0,1 coorBerctBeHHO. BMecte ¢ Tem, CUETUYMK YJIaBIMBAaeT 4YacTHUIbl THUIAa A C
BepositHOCThIO (,7; uwactuubl THna B — 0,6; a wactunsl tina C — 0,9, Cy€ryuk OTMETHJI YacTHILY.
Onpenenutb BEpOSTHOCTH TOTO,

410 3T0 ObLIA: a) yactuna C; 0) yactuna B.

4. IpennpusiTie MPOU3BOIUT IMOJUITHICHOBBIE OyThUIKU. [IMBHOM 3aBOJ MOKyMaeT UX, HAMOJHSET U
3aIycKaeT B

toprosito. [Ipu nmokynke OyTHUIOK HAa MUBHOM 3aBOJIE Ul KOHTPOJISI KauecTBa U3 MapTUU OTOMpaeTrcs
CIIy4alHbIM

obOpazoM 8 OyThutOK. Eciii cpenm 3THX OYTBUIOK TOJIBKO JBE WJIM MEHEE OKa3bIBAIOTCA JE(EKTHBIMU,
BCsI MapTUs

MPUHUMAETCS M HANpaBIIEeTCs B MPOU3BOJCTBO. KakoBa BEpOSTHOCTH TOrO, YTO BCs MapTusi Oyner
MIPUHSATA, €CITU

MpeaNpUATHE-TIPOU3BOIUTEIND BhIyckaeT 20 % nedeKkTHbIX OyThUIOK?

Pa3nen 6.

MaremaTnueckasi CTaTUCTUKA

Bomnpocsr g5 cobecemoBanus

1. laiiTe moHATHE T€HEPATHLHON COBOKYITHOCTH M BHIOOPKH.

2. JlaitiTe onpeAenieHuEe BapHallMOHHOTO pAIa.

3. [IpuBeaure hopmMyIry AJisi BEIYUCICHHS BBIOOPOYHOTO CPEAHETO 110 BAPHALIMOHHOMY PSITY.

4. Kak u3MeHATCsS BBHIOOPOYHBIE IUCIEPCUS U CpeaHEee KBaJpaTUYHOE OTKIOHEHHE, €ClU MpuOaBUTh
K K&XJIOMY

AIIEMEHTY BBIOOPKHU MOCTOSIHHYIO C?

5. Kak omnpenenstoTcsi COCTOSITENIbHbIE U HECMEILEHHbIE OIEHKU JIJIi MAaTeMaTUYeCKOro OXKUIAHUs U
JACTIEpCUU?

6. JlaiiTe OHATHE JOBEPUTENBHOIO HHTEPBAJIA, JIOBEPUTEILHON BEPOSITHOCTH

7. Beruncnenue xapakTepucTuk Beioopku B Excel.

8. Beruncienne ToueyHbIX olleHOK B Excel.

9. IIpoBepka craructuueckux runote3 B Excel.

Kontponbnas Touka Ne 9

Cratuctuueckas 00paboTka BapUAIMOHHBIX PSAI0B

[Ippu mpoBeaeHWMM  UCCICAOBAHMM TOJy4YWJd HAa0Op JaHHBIX. [IpoBeCTH  CTaTHCTHYECKOE
HCCIIEI0BaHUE TAHHOU

BbIOOpPKH. [[71s1 3TOTO:

1) cocTaBUTh HHTEPBAIBHBIN BapHALIMOHHBIN PSIJI;

2) onpenenuTh BHIOOPOYHBIE XapaKTEPUCTUKHU:

a) MOJy,

0) Mmeauany,

B) cpe/iHee apupMeTnIecKoe,



T') IUCIIEPCHIO,

) cpeHee KBaJpaTHUYHOE OTKIOHEHUE,

) K03 PUIMEeHT BapHaIHH,

3) HaliTU TOYEUHbIE OLICHKU MapaMeTPOB:

a) HECMENICHHYIO OI[EHKY MaTeMaTH4YeCKOT0 0XKHJIaHus,

0) UCTIPABIIEHHYIO BEIOOPOYHYIO JUCTIEPCHIO,

B) UCHPABIIEHHOE Cpe/iHee BEIOOPOYHOE OTKIIOHEHHUE.

4) yuutsiBas, uto npooaunack 10 %-Has ciydaiiHast BBIOOpKa, IPU ypPOBHE 3HAYMMOCTH
OTIpEACTUTE:

a) IOBEPHUTEIBHBIN HHTEPBAI U1 MAaTEMAaTHUECKOTO OXXUJAHUS C JOBEPUTEIBHON BEPOSATHOCTHIO
0) 00beM BBIOOPKH, ITPH KOTOPOM C JIOBEPUTEITHLHON BEPOSITHOCTHIO

npesenbHas ommuoKa

BBIOOPKHM YMEHBIUIUTCS B 2 pa3a MpU COXPAHEHUU YPOBHS OCTAJIbHBIX XapaKTEPUCTHUK.
Bapuant No 1

PeanuzoBanHOM MpOAYKIIMH, MIIH. PYyO.
2,04,85,23,83,53,23,239492.83,71,83,42,33,2450,53,32,82,51,43,23,52,2
233,53,54,14423192,2383,42,23,12,12,13,22,52,1292,83,1432,84,02,3
2,72424232429223,62,13,2232,9

KomnmoxBuym Ne 6
. Kombunaropuka. OcHOBHBIE MpaBujia KOMOMHATOPUKHU.
. CoenuHenus.
. OCHOBHBIC MOHATHS TEOPUH BeposiTHOocTel. Kinaccudukarus coObITHil.
. BepositHOCTB cOOBITHS. CBOlicTBa. HacTocTh. CTaTHCTHYECKAs! BEPOSTHOCTD.
. Cymma coObituii. Teopembl CII0KEHHUST BEPOSTHOCTEH.
. [IpousBenenne coOBITHIA. YCI0BHAsT BEPOATHOCTH. T€opeMbl YMHOXKEHHUS BEPOSTHOCTEM.
. [lomnas cucrema coObiTuid. ['MmoTe3pl. @opmyria OIHON BEPOSITHOCTH.
. [loBTOpeHue He3aBUCUMBIX HCIIBITaHUH. OO1as MOCTaHOBKA 33a4H.
9. ®opmyna bepnynnu. JlokaneHas Teopema Jlamnaca.
10. ®opmymna [lyaccona. HauBeposTHeliee YuCio HACTYIUICHUS COOBITHS.
11. MuTerpanbuas Teopema Jlammaca. UaterpanpHas ¢hynkuus Jlammaca u e€ cBoicTBa.
12. CnyyaitHple BeTHUMHBI (OCHOBHBIC MOHSTHUS, CIIOCOOBI 33/ 1aHUS).
13. Cny4aitHast TUCKpETHAs BEJIUYMHA U €€ YHCIOBBIE XapaKTEPUCTUKH.
14. CnyyaiiHast HepepbIBHAs BEJIMUNHA U €€ YUCIIOBbIE XapAKTEPUCTHKH.
15. HopmanibHOE pacnipeiesieHrne CaydaiiHON BeTMYUHBI (OCHOBHBIC TIOHSTHS).
16. BeposTHOCTP mONagaHUs HOPMAJIbHO pACHpEAEIEHHOW CiIy4allHOM BEJIWYMHBI B 3aJaHHBII
untepsai. [IpaBuio
«TPEX CUTM.
17. 3akoH 60abIIMX YKCces (OCHOBHBIE TIOJIOKCHHS ).
18. OcHOBHBIE 33a/1a4u MAaTEMAaTUYECKON CTATUCTUKH.
19. IlepBuunas 00paboTKa pe3ynbTaToB. BapuanmoHHbIl psijl.
20. Bri6opouHsbIii MeTo/.
21. CratucTU4ecKoe pacnpeiesIeHUE U €ro XapaKTEPUCTUKH.
22. TouyeuyHble OLIEHKU NIapaMETPOB PaCIPEACIICHNUS.
23. nTepBasibHbIC OLICHKU MapaMeTPOB paclpeeaeHuUs.
24. DneMeHTbI KOPPEIALUOHHOIO U PETPECCHOHHOTO aHAJIN3A.
25. JIu"enHas KOppeJALus U perpeccust

0NN W

Temwt nucomennvix padom (3cce, peghepamot, Kypcoswvie padomast u op.)

Omnpenenurenu. CpolicTBa omnpexaenuteneil. PemeHue cucrteM JMHEHHBIX YpPaBHEHMM METOJIOM
Kpamepa.

Martpuiel 1 UX BUJIBIL.

JlelicTBus Ha MaTpUIIAMU.

OOparnas matpuna. Pemenue cucteM JMHEHHBIX YPaBHEHUH MaTPUYHBIM METOJIOM.

Pemenne cucrem MHENHBIX ypaBHeHUN MeTo0M ["aycca. I'eoMeTprueckas WIIIIOCTpanus PEIIECHUS.

JleiicTBHsI HaJl BEKTOpaMU B reoMeTprueckoit ¢popme. [Ipoekiust BeKTopa Ha OCh.



JUInHa ¥ HanpaBIEHUE BEKTOPA.

Jle¥icTBHsI HaJl BEKTOpaMHU B KOOPJUHATHOH (hopme.

CkanspHOoe mpou3BeieHne BEKTOpOB. Ero cBolicTBa N NPUMEHEHHUE.

BekropHoe nmpousBeieHne BEKTOPOB. Ero cBOMCTBa U PUMEHEHHE.

Jlenenue oTpe3ka B JaHHOM OTHOLICHHH.

[Tepexom OT MONSIPHOM CHCTEMBI KOOPIUHAT K JCKApTOBOM U 0OpaTHO.

OOuiee ypaBHEHHE IPSAMOM JTMHUU Ha MJIOCKOCTU. YacTHbIe citydau.

VYpaBHeHuE NpsIMOM Ha IJIOCKOCTH, MPOXOAAIICH Yepe3 1BE TOUKU.

VYros Mexay AByMs IPSAMBIMH Ha IJIOCKOCTH.

Omnurc (onpenenaeHue, KAHOHUYECKOE YpPaBHEHNE, XapaKTEPUCTUKN).

I'unep6omna (onpenenenne, KAHOHUYECKOE YpaBHEHUE, XapaKTEPUCTUKH).

[TapaGoua (onpeneneHne, KAHOHUYECKOE YPAaBHEHNE, XapAKTEPUCTUKHN )

3aMeuaTeNbHbIE TIPEEIIbL.

HenpepsiBHOCTh QyHKIMH. CBONHCTBA HEMPEPHIBHBIX (PYHKITHIA.

ITpon3BosHas GYHKIUHN OJHOM MEepeMEHHON (OCHOBHBIE ITOHATHUA).

KacarenpHast 1 HOpMasb K KPUBOM.

ITpousBonHsble 1-ro 1 2-ro nNopsAAKOB (PyHKIMH, 3aJaHHOM NapaMeTpUUECKH.

[TpousBonHbIe 1-r0 U 2-10 MOPAAKOB (PYHKIMH, 33 JAHHOI HESBHO.

Huddepenunan GyHKIMH OTHON IEPEMEHHOM.

IIpaBuio Jlonurans BEIYMCICHUS IPEIEIIOB.

ITpu3HaK MOHOTOHHOCTH (DYHKIIUH.

OkcTpeMyM (PyHKIIMH OJHOM MepeMeHHOM.

BhInmyKi10CTh, BOTHYTOCTh U TOUKH Neperuda rpapuka QyHKIUH.

AcumnToThl rpaduka QyHKIHH.

[TepBooOpasznast ¢GyHKIMM (OCHOBHBIE TIOHATHS W Teopembl). OrmpesaeneHne HEOoNnpeaeIEéHHOTO
HHTErpaa.

Heomnpenenénnslii nHTErpas (onpeaeseHle, OCHOBHbIE MOHITHSA).

OcHOBHBIE CBOMCTBA HEONPEAEIEHHOTO UHTETPAJIA.

OCHOBHBIE METO/IbI MHTETPUPOBAHNUS (HEITOCPEICTBEHHO, Pa3I0KEHUEM, 3aMEHON NEPEMEHHOM ).

WuterpupoBanue 1o yactsm (popmyia, OCHOBHBIE TUITBI HHTETPAJIOB, OEPYIIUXCS 110 YaCTSIM).

HNHTerpupoBanne paninoHaIBHBIX Apo0ei (o01mas cxema).

PasnoskeHne mpaBUIIbHOM palmOHATBLHONU IPOOH Ha CyMMY MPOCTEHIIINX ApoOei.

Heonpenenéuupiii mHTErpai OT MPOCTEHIINX palMOHAIBHBIX APOOCH.

WuTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIUH.

WHTerpupoBaHie HEKOTOPIX UPPALMOHATIBHBIX (DYyHKIIMH

Juddepenunanbubie ypaBHEHHS (OCHOBHBIC TIOHTHSA).

OcHoBHbIE TUIBI TUGGEPEHINATBHBIX YPAaBHEHUH 1-Ir0 NOpsiiKa U IMYTH UX PELICHUs.

Onnopoausie aAuddepeHnnaIbHbie ypaBHEeHUs 1-ro mopska.

Jlunetinbie quddepeHnranbable YypaBHEHHS 1-T0 mopsaka.

Juddeperunanbabie ypaBHEHHS BHICIIUX MOPSAKOB, JOMYCKAIOIINE MOHMKEHNE TOPSIIKA.

OnHoponHble JIMHEHHbIE TU(GQEpeHIMaIbHble YPAaBHEHUS 2-TO  IOpsAAKa C  [MOCTOSIHHBIMU
ko3 punmenramu.

Heonnopoaubsie smHeiiHble auddepeHunanbHble  ypaBHEHUS 2-rO  NOpsAAKa C  MOCTOSIHHBIMU
ko3 punmentamu (onpeneneHue, BUIbI IPABOH CrICUATbHON YaCTH, IPUHIUIT HATOXKEHUS).

KombOunaToprka (OCHOBHBIC ITOHSTHSA).

Bunsl coennaeHnii 6e3 TOBTOPEHMIA: IEPECTAHOBKU, Pa3MEIICHUS, COUCTaHUSI.

OCHOBHBIE TOHSITHSI TEOPUH BEPOSITHOCTEH.

BepositHocTh coObITHA. CBOICTBAa BEPOSTHOCTH.

OtHocurenbHas yactora coobITHs. CTaTUCTUYECKAs BEPOATHOCTb.

Cymma coObiTuii. Teopema cli0keHHsI BEpOSITHOCTEH /17151 HECOBMECTHBIX COOBITHH.

[IpousBenenne coObITHA. YCIOBHAsT BEPOATHOCTh. TeopemMa YMHOKEHHUS BEpOSITHOCTEH.

Teopema cli0keHHsI BEpOATHOCTEH JIJIsl COBMECTHBIX COOBITH.

BeposTHOCTh TPON30iTH XOTS OBl OTHOMY COOBITHIO.

®opMyi1a MOJIHON BEPOATHOCTH.

®opmyinsl baiieca.

[ToBTOpEHNE HE3aBUCUMBIX UCIIBITAHHI: 00IIast MOCTAaHOBKA 3a/1auH.



®opwmyina bepuymu.

JlokanbHas Teopema Jlamnaca.

®opwmyna [lyaccona.

HauBeposTtHeliniee ynucio HaCTYIUIEHUS COOBITHS.
HNuTterpanbHas Teopema Jlammaca.

CrnyualiHble BETMUMHBI (OCHOBHBIE TIOHATHUSA).



		2026-01-26T08:54:09+0300
	Скляров Игорь Юрьевич




