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1. IlepeyeHb KOMIIETEHUIMH € YKa3aHMEM 3TANOB UX (pOpMUPOBAHUA B Ipolecce
ocsoenus: OIIOII

B pesynpraTe nzyuenus aucuuiuinibl «lIpuknanHas MmaTemMaTka B arpOMHKEHEPUN
oOyuaromuecsi, B cooTBeTcTBUH ¢ ®PI'OC BO mo nampaBnenuto mnoarotosku 35.03.06.
«ATpOMHKEHEpUS», YTBEPKIECHHOTO MPUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PO
oT 23.08.2017r. Ne 813, hopMHUPYIOT ClIeAyIOIINE KOMIIETCHITMH, yKa3aHHbIe B Ta0uIe 1.

®opMupoBaHHe KOMIIETEHIMI B Mpouecce M3y4YeHUst TUCIHTILINHbI

«Hpmcnazmaﬂ MaTeEMaTUKa B arPOUHKECHEPUN»

Taomauna 1
Komnerenmus Nunukatopsl Drarsl Bunrsl 3austuii O11eHOYHEBIE
Kon HaumenoBanue JIOCTUKEHHUS (dhopMupoBaHuUs INIE: cpeacTBa A
KOMIIETCHIIMH KOMIICTECHIIVY B (opmMupoBaHUSI OLICHKU yPOBH:A
mporiecce KOMIIETEHIINH c(hOopMHUPOBAHHOCT
ocBoenus OIIOIT U KOMIETEHIINN
(ron)
1 2 3 4 5 6
OIIK -1 | OIIK-1. Cnocoben | U/1-20mk-1. 2 MPaKTHYECKHE Tunosoii pacuer,
pewamsv munosvle | [Ipumensem 3aHATHA YCTHEIH 0npoc
3a0aqu OCHOBHblEe 3AKOHbI
npoghecCcUoOHANbHOU | MAmMemMamuidecKux,
0esamenbHOCMU Hd | eCmecmeenno
OCHO8e 3HAHUl HAYUYHBIX u
OCHOBHBIX 3aKOHO8 | 0bwenpogeccuona
mamemamu4eckux | JIbHbIX OUCYUNJIUH,
U ecmecmeeHHbix Heobx00UMbIX 0N
HAyK c PpeuteHus munosolx
npumMeHeHuem 3a0ay 6 obaacmu
UHopmayuoHHo- A2POUHIHCEHEHPUU.
KOMMYHUKAYUOHHbL
X mexHoni02ull
IIpumeyanue:

Kommnerenmus OIIK-1 takke popmupyercs B xoae ocBoeHUs AucuMIUINH: «[Ipukiannas MaremMaTuka B
arpourkeHepuny», «duznkay, «Muxenepuas ¢puzukay, «Xumus», «Madpopmarukay, «['uapasimkay,
«Temnorexauka», «ABToMaTnkay, «Mexanuka», « CTaTUCTUYECKHE METObI 00paOOTKU JaHHBIX B
arpouHxeHepumn», «[1oapeMHO-TpaHCHOPTHBIE MAILIMHBI, UX Y3JIbI U JIETAJIU B arPOUHKEHEPUNY,
«Ynpasyienre HHPOPMAIIMOHHBIMU 0a3aMH JTAHHBIX B TEXHUYECKOM cepBuce», « MHpopManimonHoe
obecrieueHre MpoIeCCOB TEXHUUECKOT0 cepBrcay, «[IpenaunioMuas mpakTukay, «3aiuTa BEITYyCKHON
KBATH(UKAIIMOHHON PabOThI, BKJIIOYAs TOATOTOBKY K MPOIIETyPE 3aIIUTHI U MIPOIIEAYPY 3aIIUTHD).




2. Onucanue mokasareseil M KpUTepueB OLCHUBAHUS KOMIIeTEeHIIUI
HA Pa3IMYHBIX 3TANax UX (pOPpMUPOBaAHUS, ONIUCAHUE LKA OLCHUBAHUS

HepequL OLHCHOYHbLIX CPEACTB

Tabnuua 2
Ne m/mt Haumenosanue Kpatkas xapakrepuctuka [IpencraBnenne OLEHOYHOrO
OLIGHOYHOT'O CPEICTBA OLIEHOYHOTI'O CPEJICTBA cpeactsa B OM
1 TumnoBoii pacuer CPEACTBO MPOBEPKU YMEHUI KOMIUIEKT 3aJ[aHui 110
MPUMEHATH NOJTYUYEHHbIE 3HAaHUS | BapUaHTaM
JUTSL pelIeHus 3aaa4
OIIpeIeIEHHOT 0 THIIA I10
paszzeny Uil HECKOIbKUM
pazaenam
YcTHbIM onpoc CpeJICTBO KOHTPOJIA, BOIIPOCHI IO TEMaM
OpPraHU30BaHHOE KaK ONpoc B JUCLUIUTAHBL:
yCTHOM (opme - MepeyeHb BOMPOCOB K
MeIarorn4eckoro paboTHUKA ceMuHapy
00yYaromuxcs Ha TEMBI, - TepeydeHb BOIPOCOB IS
CBSI3aHHBIE C U3yYaeMOU YCTHOT'O OTpoca
JUCHUIUIMHON ¥ pacCUUTAHHOU
Ha BbUICHEHUE 00beMa 3HaHUH
oOyJarorerocs 1mo
OTNpesieIecHHOMY pa3zielny, TeMe,
mpo0JyieMe M T.11.
IIporpamMMa olleHMBAHUA KOHTPOJIUPYEMON AU CHUIIIUHBI
«IIpuxkiagHas MaTeMaTHKa B arpOUHKEHEPH M
Tabnuma 3
No KonTponupyemsbie Kox xonTponupyemoit HanMeHOBAHNE
pazzensl KOMIIETEHIINH (UJIH ee
n/m OIICHOYHOTO CPEeJICTBA
(TEeMBI JUCITUTLIMHE]) JacTH)
1 2 3 4
1. | OnemeHTBl TUCKPETHOM OIIK-1 . .
YCTHBIN OIIpOC, TUIIOBOM pacyeT
MaTeMaTHKH
2. | Teopus BeposiTHOCTEH OIIK-1 Y CTHBIN OIIpOC, THUITOBOM pacyeT
3. |CnyyaiiHpI€BEIHYHHEI OIIK-1 Y CTHBIN OIIpoC, TUITOBOM pacyeT
4. | MareMmaTtu4deckas OIIK-1 . .
YCTHBIN OIIpOC, TUIIOBOM pacyeT
CTaTHCTHKA
5. | ®yHKUUM HECKOJIbKHUX OIIK-1 " o
YCTHBII OIpoc, TUIIOBOM pacdeT
MIEPEMEHHBIX
6. | Paner OIIK-1 VY CTHBIHN OIpoc, TUITOBOW pacyeT
7. | dudbdepennmanbhbie OIIK-1 Y CTHBIHI OIpoc, TUIIOBOM pacyeT
ypaBHEHUs
8. | OcHoBHI OIIK-1 VYCTHBIHN oIpoc, TUITOBOW pacyeT
MaTeMaTHYECKOTO
MOJIETTMPOBAHHUS




Onucanue nmokaszarejied 1 KpuTepueB OLCHUBAHUSA KOMIIETCHUUN 110 AMCHUIIHHE

«IIpukaagHas MAaTEeMAaTHKA B arPOMHKEHEPHI» HA PA3JIMYHBIX 3TaNax MX
(popmupoBanus,
ONHCAHUE IIKAJ OLCHUBAHUS

Tabnuna 4

Kon Wnnnkatopsl [TokazaTenu ¥ KpUTEPHH OLICHUBAHUI Pe3yIbTaTOB 00yUYeHHUs
KOMIIETECHIINH, JOCTHKEHHUS HUYKE ITIOPOTOBOT0 IIOPOrOBBIN MIPOJBUHYTHIN BBICOKHI
3Tkl KOMIIETCHLIUI YPOBHS YpOBEHB YPOBEHb YPOBEHb
OCBOEHUS (meynosnerBopute | (yIOBICTBOPUT (xoporo) (oTnMaHO)
KOMTIETCHIINN JIBHO) €JIbHO)

1 2 3 4 5 6
OIIK-1, H][-20mk-1 oOydatoruiicst He OOydJaromuiics  OOyJaromuics  OOyJarommics
2ron 3HAET MEMOHCTPHUPYET |TEMOHCTPUPYET |[IEMOHCTPUPYET

3HAYUTEJIHON BHAHMS TOJIBKO  BHAHUE BHaHHE
4acTH OCHOBHOTO MaTepuana, HE  [OCHOB
MPOTPaMMHOTO MaTepuaia, HO  [TOIyCKaeT MaTeMaTHYECKOT
MaTepuaia, IoX0 [He 3HaeT CYLIECTBEHHBIX |0 aHAIIN3A,
OpUEHTHUPYETCS B |1eTajeH, HETOYHOCTEH OCHOBHBIE
OCHOBAaX momycKaeT MOHATHS 1
MaATEMATHYCCKOI'0O [HETOYHOCTHU B IMETOAbI TCOPUUN
aHanm3a, (hopMyITHpOBKax 0OBIKHOBEHHBIX
OCHOBHBIC , HapyIIaeT mud hepeHIman
MOHATHA U METOABI [IOTUYCCKYIO HBIX ypaBHCHHﬁ,
TEOpUHU Moce0BaTeNbH TEOPHUH
OOBIKHOBEHHBIX 0CTb B BEPOSITHOCTEH U
muddepeHInanbl  M3I0KESHUH MaTeMaTHYECKO
BIX YPaBHEHUH, [IPOrPaMMHOI0 i CTATUCTUKU
TEOpHUn MaTepHuaia NPaKTUKU
BEPOSITHOCTEN U PUMEHEHUS
MaTeMaTUYeCKON MaTepraa,
CTaTUCTHKH, HE MCUEPIIBIBAIOLIE
3HAET MPAKTUKY 1%
MIPUMEHEHUS MoCJe0BaTEbH
MaTepuaia, 0, 4YeTKO U
JOITyCKaeT ITOrMYHO
CYLIECTBEHHBIC M37araet
OLIUOKHU MaTepuanl,
XOPOILIO
OpUEHTUPYETCS

B MaTepuase, He
BaTpyIHSETCS C
OTBETOM IIpU
BUOJONU3MCHCHUHN
BaJaHUMN




3. TunoBbie KOHTPOJIbHBbIE 3aJAHNUS UJIM HHbIe MAaTePHUAJIbl, HE00X0AUMbIe /15l
OLICHKH 3HAHUI, YMEHHI, HABBIKOB M (UJIM) ONbITA AEATEJbHOCTH,
XapaKTepu3yuux 3Tanbl GopMUpoOBaHHUS KOMIIETEHIUI B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMbI

3.1. TunoBoii pacuer

Ilenb BBIMOJHEHMS TUIIOBOI'O pacdeTa: YriayOHWTh, CHCTEMAaTH3UPOBATh M 3aKPEIUTh
TEOPETUUYCCKUEC 3HAHMSA OOyYalOIMXCs; IPOBEPHUTH CTCIEHb YCBOCHHMS OJHOM HIIH
HECKOJIBKUX TEM WJIH BOIIPOCOB.

TemaTnka THIIOBOTO pacyeTa yCTaHABIMBACTCS B COOTBETCTBUU C TEMATHKOM
MIPONICHHOTO JICKIIMOHHOTO Kypca.

KonmdecTBo BapraHTOB 17151 Kaxkaoro 3aganus — 20.

Tunosoii pacuer Ne 1

OO6paszen pelleHrs TUIIOBOTO pacuéra

Haiitu oOmee pemenne qudpepeHnnanbHoro ypaBHEHMS:

Pemenne. [Tycts Y — Yy’ — 6y = (2x —1)e**.

Haiimem oGree pemienre Y 0JHOPOIHOTO YPaBHEHUS ¢ TEMU Ke KO3 (UIIMSHTaMH, YTO
U B JICBOHM YaCTH 33JaHHOTO ypaBHeHUs: Y — Yy —6Y.

Tak Kak KOPHHU €T0 XapaKTepHUCTHIecKoro ypaBHeHHs K> —K —6=0 nelicTBHTEILHBI U
pasnuunsl (k, =-2; K, =3), To ol1iee peleHre OAHOPOIHOTO YPaBHEHUs 3aIHChIBACTCS B
Buzie Y (X) =C,e ™ +C,e*, rae Ci, C, — IpOM3BOIbHBIE TOCTOSHHEIE.

[TonOupaem Tenepr YaCTHOE PEIICHUE HCXOAHOTO HEOHOPOIHOTO YPAaBHEHHUSI B BUIC

¥(X) = X(AX + B)e** = (Ax® + Bx)e™.
Otcrona
V' (X) = (2Ax + B)e® = (Ax® + Bx) - 3e**,
V' (X) = 2Ae* + (2Ax + B) -3e¥ + (2Ax + B) - 32> + (AX* + Bx) - 9™
[MoncraBnsas Y, Y,y B HUCXOAHOE YypaBHEHHME M COKpalias BCE cjaracMble Ha

MHOXHTENb € # 0 momydaem
2A+6(2AX + B) + 9(Ax* + Bx) — (2Ax + B) — 3(Ax® + Bx) —6(Ax* + Bx) =2x -1
wn niociie ynpomenust 10Ax+2A+5B =2x-1.

Orcrona cnenyrot paBenctBa 10A=2, 2A+5B=-1,T1.¢. A= l, B= —l .

) 25
Takum oOpazom, oOIIee pelieHue 3aJaHHOTO0 HEOIHOPOJHOro Ju(hepeHIHaATHLHOTO
ypaBHEHUS UMEET BU/T

Y(X) =Y () + §(x) =Ce ¥ + C,e% {%xz —%xje“ |



3.2. YcTHBIH onpoc

ITo nucunmmue «IIpuknagHas MaTeMaTHKa B arpOMHKEHEPUNY MIPEyCMOTPEHO
IIPOBEJCHNE YCTHOIO OITpOCa.

Bomnpoce! o BceM Temam.

PR BOONOOR~WNE

|
.°°

14,
15.
16.
17.
18.
19.

0.
1.
2.

KombunaTopuka.

CoObITus.

OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEM.

OCHOBHBIE MTOHATHUSI TEOPUU BEPOSITHOCTEN.

OCHOBHBIE TOHATHS.

Teopemsl CIIOKEHNS U YMHOKEHHS.

dopmyia nmoHOU BeposiTHOCTH U (popmyna baiteca.
Ciy4aiiHbple BEJIMYUHBI.

JIMCKpeTHBIE CiTydaiiHbIE BEIIMYUHBI.

3aKoH pacrpeieiieHus U ero rpaguueckoe n300paxeHue.
[Ipumeps! pacnipenenennil nuckpeTHoix CB.

Oynkums pacupeneneuus CB u ee cBONCTBA.

®opmynsl beprymum u [lyaccona.

Ciy4aiiHble BETUYUHBI.

JucKpeTHBIE Clly4yallHbIE€ BEJINYMHBI.

DNeMEeHThl MAaTEMAaTUYECKON CTATUCTUKHU.

[IpenmMer, METO M 3a/1a4U CTATUCTUKH.

OcHoBHbIe noHATHA. BriOopka. CTaTUCTHYECKUHN Psijl.
OMIIMpHUUYECKOE pacipeieieHe BHIOOPKHU, CTATUCTUYECKOE UCCIIEJOBAHHUE.

Toueunbie OIIEHKH.

20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.

OyHKINN HECKOJIBKUX MTEPEMEHHBIX.

[Tpenen u HempephIBHOCT (HYHKIUI HECKOIBKHUX TIEPEMEHHBIX

YacTHble TPOU3BOAHBIE IEPBOTO MOPSAIKA

HuddepentrpyeMocTs GYHKIUU JBYX IEPEMEHHBIX.

Heobxoanmoe ycnoBue nuddepeHunpyeMocTy GyHKIUN ABYX MEPEMEHHBIX.
JoctrarouHoe ycnoBue nudpepeHrupyeMocTH GyHKINUU ABYX MEPEMEHHBIX
HNudbdepennnan GyHKIMHM IBYX MEPEMEHHBIX

[TpousBoansie u aAuddepeHiman CIoxKHOU QyHKITUN

YactHble npou3BoAHbIE U AU((HepeHIINabl BHICIINUX MOPSAKOB.

HucioBble psiabl U X CBOKCTBA. [Ipr3HaKu CXOIUMOCTH PSIOB
3nakouepenyromumecs psabl. [[pu3Haku cXoIUMOCTH, XapaKTep CXOAUMOCTH

pAaga € 4WiCHaMHu IIPOU3BOJIBHOI'O 3HAKa

31.
32.
33.
34.
35.
36.
37.

Crenennslie psinbl. Pa3noxxenue GpyHKUINN B CTETIEHHbIE PSIbI

Paznoxenue ¢pynkuuii B paasl Teiinopa

JuddepeHnnanbHbIX ypaBHEHUHN € pa3AeNSIONIMMUCS IEPEMEHHBIMH.

3amaua Kommn.

Pemenue quddepeHuaibHbIX ypaBHEHUI NEPBOro MopsiaKa.

OnHOpOAHBIE YpAaBHEHUS, YPAaBHEHUH B MONHBIX AU depeHnmanax, IMHEHHbIE.
Meron bepuyinu.



3.3IIpome:xkyTouHAas aTTecTalUs

B coorBercTBMM € y4eOHBIM IJIaHOM IO HampaBjieHHio noAroToBku 35.03.06
ATpOouHXEHEPHsI BUIOM ITPOMEXKYTOYHOM aTTECTAIIUN SIBIIICTCS 3a4eT Ha 2 Kypce.

BOHpOCbI, BBIHOCHUMBIC HA 3Q4€T

1. Kitaccnueckoe M CTaTHCTHYECKOE ONPENETIeHUs BEpOSITHOCTH. OTHOCUTENbHAS

2. yactota. CBoiicTBa BeposTHOCcTH.  Omepanuu Haja cOObBITUSAMU. Teopemsl
CJIO’KEHUS U YMHOKEHHUSI BEPOSTHOCTEN.

3. dopmyiia moHOM BeposiTHOCTH U opmyita belieca.

4. IloBTOpHBIE He3aBUCUMBIE HcHbITaHuA. Teopemsl bepHymnu, Jlamaca,
Ilyaccona.

S. JluckpeTHass ~ ciaydaiiHas =~ BEJIMYMHA.  3aKOH  pacupeneiieHus.  Pan
pacrpeeneHns, MHOTOYTOJIbHUAK PACIIPENCIICHUS.

6. WNuTterpanbHas QyHKIUS pacnpeereHus U €€ CBOMCTBaA.

7. Onepannu Haj CIIy4YalHBIMU BEJIMYHHAMU.

8. MaremaTndyeckoe OXHMIAHUE, JUCIEPCHS H CPEeAHEE KBAAPATHYECKOE
OTKJIOHEHUE TUCKPETHOM CIIy4YalHOW BEJIMYMHBI.

9. HenpepbiBHast citydaiiHass BeauduHA. BepoATHOCTH NomajaHus B 3aJaHHBIA

uHTepBai. OyHKIMS paclpeaesIeHNs] INIOTHOCTA BEPOSITHOCTH U €€ CBOKCTBA.

10. YwucnoBble XapaKTEpUCTUKHU HETIPEPHIBHOU CITy4YaiHON BEJTUYHHBI.

11. 3akoH HOpPMaJIBHOTO pacmupeeseHus: PYHKIMS TUIOTHOCTH BEPOSITHOCTEH U ee
rpaduK, BEpPOSTHOCTb IONAJAHMUS B 3a/JaHHBI HHTEpPBaJ U BEPOSTHOCTH 3aJlaHHOTO
OTKJIOHEHHSI.

12.  Maremaruueckas craTucTuka. [ enepaabHas U BBIOOPOYHAS COBOKYITHOCTb.

13. BapuanuoHHBIE psIIbI U UX TpaduuecKoe N300pakeHue.

14.  OcHOBHbIE XapaKTEPUCTUKH BapUALIMOHHOTO Psija.

15. BoiOopouHble CpeiHKE, YACTHBIE CPEIHUE.

16. BwiOopounas mucnepcusi, BHIOOPOYHOE CpeAHEE KBAAPATHIECKOE OTKIIOHEHHE.

17. Mopna, Mmenuana, Ko3(p(ULHEHT BapUallUu.

18. Cratuctuueckas mpoBepKa CTATHCTUYECKUX TUTIOTE3.

19. Kpurepuu corjmacuss O HOPMaJbHOM  pACHPEICICHUH TIeHEpaIbHOU
COBOKYITHOCTH.

20. CratucTHueckue OIEHKM TMapaMeTpoB pacrhpeneieHus. TodeuHble U
VMHTEPBAJIbHBIE OLICHKH.

21. Cratuctudeckass 3aBUCMMOCTh. CyTh W 3aJaud  PErPECCHOHHOTO U
KOPPEJSILIMOHHOTO aHAJIU30B.

22. KoppensmuoHnHas TabnuIa ¥ SMIIMPUYECKAST TUHUS PETPECCHUMU.

23. PerpeccuonHoe ypaBHeHUE, JIMHEWHASI U HETMHEWHAs PErPECCUU.

24. KosdduuueHTt TMHEMHON perpeccuu u ero CBOMCTBA.

25. BriOopouHblil KOADPUIUEHT TMHEUHONW KOPPEISALIMUA U €r0 CBOWCTBA.

26. CBs3p Mexay KOIPOUIHMEHTOM JUHEHHON Koppensuud U KodhdUIHMeHTOM
JIMHEUHOMN PETPECCUU.

27. YacTHble IPOU3BOAHBIE, UX TEOMETPUUYECKUIN CMBICI.

8



28. llomupiii quddepeHnnan u ero NpUIoKeHne K MPUOIMKEHHBIM BIYUCICHUSIM.

29. YacTHble TPOU3BOIHBIC CIOKHON QYHKIUH.

30. TIpousBojmHas 1Mo HANPABJICHHIO, €€ CBSA3b C YACTHBIMH MPOU3BOTHBIMHU.

31. I'paameHt, ero cBoiicTBa.

32. YacTHbIe TPOU3BOIHBIC BBICIINX MOPSIKOB.

33. auddepeHunanbl BEICIIUX MOPSIKOB.

34. DxkcrpemyM GyHKIHUU HE3aBUCUMBIX NepeMeHHbIX. Heobxoaumoe u
JIOCTaTOYHOE YCIOBHS. Y CIIOBHBIN 3KkcTpeMyM. HeoOxoaumoe u IocTaTOuHOE YCIOBHSI.

35.  Ilousarus uucnoBoro psaa. O0mui wieH psaa.

36. Cxopasuiuecss U pacxXoAsiuecst psbl.

37.  HeoOxoauMblil mpuU3HAK CXOJIMMOCTH YUCIIOBOTO psija.

38. Omnpenenenne auddepeHIMaibHOr0 ypaBHEHHUs, €ro MopsAJiKa, YacCTHOTO H
0OLIEero penieHust, 4aCTHOTO M O0IIEro HHTErpaa.

39. Pemenne nuddepeHnnanbHbpIX YpaBHEHUH IEPBOTO MOPSAIKA C pa3aeeHHbIMU
U pa3JIeISIONIIMUCS TIEPEMEHHBIMHU.

40. Opmnopoausie quddepeHIraTbHbIe YPaBHEHUS IEPBOTO MOPSIKA.

41. Jluneiinble nuQdepeHuuanbHble ypaBHEHUS [IEPBOTO NOPSAIKA.

42. VYpasaenue beprymm.

43. uddepeHunanbHble  ypaBHEHUS  BTOPOTO  MOPSJKA,  JOIMYCKAIOIIHE
HNOHMKEHUE TOPsIIKA.

44, Opnoponubie JIJIY BTOporo mopsiika: CBOMCTBA pEIICHUM, TeopemMa o
CTPYKTypE OOIIEro perieHus.

45. Pemenme omgHopomnoro JIJIY  BToporo mopsaka ¢ IOCTOSSHHBIMHU
koahureHTamu.

46. Heomnopomnoe JIJIY BToporo mopsika: CBOMCTBAa pelIeHUH, Teopema o
CTPYKTyp€ OOIIEro penieHus.

47. Bug wyactHOro pemieHuss HeoaHopoaHoro JIJIY Broporo mopsimka ¢
NOCTOSIHHBIMU KO3( PUITIEHTaMU.

48. Ilonstue moxenu, MmofenupoBanus. [IpenMeTHbIe, aHATOTOBBIE U
MaTemaTrueckue monenu. O0IIas cxema MeTo/1a MOICTTUPOBAHUS CIIOKHBIX CHCTEM.

49. MeTtoa MaTeMaTH4YeCKOTro MoaeupoBanus. Knaccudukarms Moaeei.

4. Metoan4ieckne MaTepuaJibl, ONpeae/siionue Nnpoueaypbl OleHUBAHUSA 3HAHUI,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yKuux 3Tanbl GopMUpOBaHUS KOMIIETEHIUM

4.1 Ilpouexypnl OllcHUBAHUS 3HAHUI, YMEHHU i, HABHIKOB
U (WIH) ONBITA AeSITEeJbHOCTH

KonTtposbs pesynabTaToB 00ydeHHs] 00yJaroIINXCsl, 3TAoOB U YPOBHS (HOPMHUPOBAHUS
KOMMeTeHIui 1o jauciuruinHe «llpukimagHas wMaTeMaTuka B arpOMHKEHEPUN»
OCYIIIECTBJISICTCS 4epe3 NPOBEACHUE TEKYIIEr0 M BBIXOJHOTO KOHTPOJIEH M KOHTPOJIS
CaMOCTOATENBHON paboTHI.

DopMBI TEKYIIETO U UTOIOBOTO KOHTPOJISI MU KOHTPOJIHHBIC 3aJJaHUsl 111 TEKYIIETO
KOHTpOJIsl pa3zpabatbiBatoTcs Kadeapoit ucxoas u3 cnenuUKu AUCIUIIAHBI, U
YTBEPKIAIOTCS Ha 3ace/jaHuu Kadeapsl.



4.2 Kputepuu ouleHKH 3HAHUI, YMEHUIi, HABBIKOB M (MJIH) ONbITA JeSITeIbHOCTH,
XapaKTepu3yuux 3Tanbl GopMupoBaHHUs KOMIIETEHI[UI B MpoLecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbI

Omnucanyue 1IKajdbl OIEHUBAHUSA JOCTIDKEHHS KOMIETEHIIUH II0 JIUCLIUIIINHE
MIPUBEJICHO B TabJuIie 5.

Tabauna 5
YpoBeHb OtmMmeTKa 1o Onucanue
OCBOEHUS MATHOATUTBHOM crcTeMe
KOMIIETEHITUN (mpomexxyToyHas
aTTecTanus)
6bICOKULIL «3a4TEHO» OOyuaromuiicss 0OOHApyKWJI BCECTOPOHHEE, CHCTEMaTH4ecKoe U

rIyOoOKoe 3HaHWE y4eOHOTO MaTepuana, YMeeT CBOOOIHO BBITIONHSTH
3aJlaHusl, TPEAYCMOTpPEHHbIE IPOTPaMMOM, YCBOWJI OCHOBHYIO
JIUTEpaTypy W  3HAKOM C  JONOJHUTEIBHOW  JIMTEPATypOH,
pexomMeHmoBaHHOK mporpamMmMoii. Kak mpaBuno, oOydvaromuiics
MPOSIBJIIET TBOPYECKHE CIOCOOHOCTH B TOHMMAHHM, H3JIO0KEHUH H
HCIIOJIb30BaHUH MaTepHasa

oazoentit «3a4TEHOY» OOyyaromuiicss OOHapyXHJI TOJHOE 3HAHHWE Yy4YeOHOro MaTepuala,
YCIIEITHO BBIMOJIHIET MNPEIYCMOTPCHHBIE B MPOrpaMMe 3aJaHus,
YCBOHJT OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B IIPOrPaMMe

nopozoewlii «3a4TEHO» OOyyaromuiics 0OHapy>KII 3HaHUS OCHOBHOTO y4eOHOro MaTepHana
B 00BeMe, HEOOXOIMMOM IS NANbHEWIed ydeObl W MPEeICTOSIIeH
pabotsl no mpodeccuu, CIpaBiIsSeTCs C BBIIOIHEHHEM MPaKTHYECKHX
3alaHUM, IPENYCMOTPEHHBIX IIPOIrPAMMOM, 3HAKOM C OCHOBHOM
JINTEPATYPOH, PEKOMEHI0BaHHOU IIPOrPAMMOMN, JIOILy CTHIL
MOTPEIIHOCTH B OTBETE HA 3K3aMEHE M IPU  BBIIOJHEHUU
9K3aMEHAIIMOHHBIX 3aJIaHui, HO 00Ja/aeT HeOOXOIUMBIMH 3HAHUSIMH
JUISL UX YCTPaHEHMsI [10J1 PYKOBOJICTBOM IPETIOAaBATEI

- «HE 3aYTECHO OO6yuarommuiicsi 00HapyXui IpoOenbl B 3HAHUSX OCHOBHOTO y4eOHOTrO
MaTepHuaia, AONMYCTHJ TNPHHUUIHAIbGHBIE OLIMOKM B BBIIOJIHEHUH
MIPEeIyCMOTPEHHBIX MPOTPaMMOM MPAKTHYECKUX 3aJaHUN, HE MOXKET
MPOJOJDKUTE OOyYeHHE WM MPHUCTYNUTh K MNpodhecCHOHATHHOM
JESITeIbHOCTH O OKOHYaHWU 00pa3oBaTelIbHOM oOpraHuzauuu 0e3
JIOTIOJIHUTEINIBHBIX 3aHATHH

10



4.2.1. Kputepum OlleHKH YCTHOT'O OTBeTa MPHU TeKYlIeM M BHIXOJHOM KOHTPOJIe
U MPOMEKYTOYHOM aTTeCTALNH

[Ipu oTBeTE HA BONPOC 00YUAIOIIUKCS JEMOHCTPUPYET:

3HAHUSI. OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B TPO(HECCHOHATBHOM
NEeATEIbHOCTH, HCIIONb30BAaTh METOJbl MATEMAaTHYECKOTO aHaIM3a U MaTeMAaTHYECKOIrOo
(KOMIIBIOTEPHOT0) ~ MOJEJIMPOBAHUSA,  TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOTO
UCCIIEIOBaHMS,

YMEHMsI: pellaTh WH)KCHEpHbIC 3a/ladyd C IMOMOUIbI0 MaTeMaTHYECKOro armapara
BEKTOPHOM aire0pbl, aHATMTUYECKON F€OMETPUM U MAaTEMATUYECKOTO aHAIN3a, YpaBHEHMUS,
OINKCHIBAIOLIUE OCHOBHbIE (U3NYECKUE TPOLECCH, C MPUMEHEHUEM METOJIOB JIMHEHHOU
anreOppl M MareMaTMYeCKOro  aHanu3a,  o0pabaTblBaTh M pPacCUUTHIBATH
DKCIIEPUMEHTAJIbHBIEC TAHHBIE BEPOSITHOCTHO-CTATUCTUYECKUMU METOIAMH;

BJIa/IcHHEe HABBIKAMM: HAaBbIKAMHU pEUICHUS HMHKEHEPHBIX 3a7ad C MOMOUIbIO
MaTEMaTUYeCKOro ammapara BEKTOPHOM anreOpbl, aHaJIUTHYECKOM TE€OMETpUH U
MaTEMaTUYECKOIr0 aHaJIn3a, YPaBHEHUH, OMUCHIBAIOUIUX OCHOBHBIE (PM3HUECKUE MPOIIECCHI,
C MPUMEHEHUEM METOJI0B JUHEHHON anreOpbl 1 MAaTEMAaTHYECKOro aHain3a, 0OpadOTKU U
pacyeTa 3KCIEPUMEHTAIBHBIX TaHHBIX BEPOSATHOCTHO-CTATUCTUYECKUMH METOJAMHU.

Kpurepuu ouenkn

OTJIMYHO o0yyaromuiics JeMOHCTPUPYET: BCECTOPOHHEE, CHCTEMAaTHYECKOE U ITyOoKoe
3HaHHE y4eOHOro MaTepuala, yMEeHUEe CBOOOTHO BBIMIOJIHSTH PAKTHUECKHUE
3aJaHusl, MIPeyCMOTPEHHBIE IPOTPaMMOH, YCBOUBILINI OCHOBHYIO JINTEPATYPY U
3HAKOMBIH C JONOJHUTENIBHON IUTEPATypOil, pPEKOMEHAOBAHHOU POrpaMMOi.

X0po1o oOyyvaromuiics AeMOHCTPUPYET: MOJHOE 3HaHME y4yeOHOro Mmarepuana, YCIELIHO
BBIIOJIHAIOIIMM ~ NPEAYCMOTPEHHBIE B  NPOrpaMMe IIPaKTUYECKUE 3aJaHus,
YCBOMBIIMH  OCHOBHYK)  JIUTEPAaTypy, PEKOMEHJOBAHHYIO B  IIpOorpamMe.
OOyuaromuiicsi, MOKa3bIBaeT CUCTEMATHUECKUI XapaKTep 3HaHUH 110 AUCLUIIMHE U
CIOCOOEH K HX CaMOCTOSTEJbHOMY IIONOJHEHHI0O W OOHOBJIEHHIO B XOJE
JanpHelnel yueOHOH paboThl U TpodecCHOHATBHOM JeSITEeNbHOCTH.

YAOBJICTBOPUTEIBLHO oOyuaromuiics 1eMOHCTPUPYET: 3HAHUS OCHOBHOTO y4eOHOI0 MaTrepuaia B o0beMe,
HEOOX0IUMOM AJisl AajbHEHIIed yueObl M mpencTosimedl padoTsl mo mpodeccuu,
CIPABJISICTCS. €  BBIIOJHEHWEM IPAKTHMYECKUX 3aJaHMM, IPESyCMOTPEHHBIX
IIPOrpamMMOii, 3HAKOM C OCHOBHOM JIMTEPATYPOH, PEKOMEHJIOBAHHOM NPOrpaMMOii.

HEYIO0BJIETBOPUTEIbHO oOyyvaromuiics JeMOHCTpUpPYET: MpoOeibl B 3HAHUSAX OCHOBHOTO Y4e€OHOTO
MarepHaia, JONYyCKaeT NMPUHLUMIHAIbHBIE OMIMOKH B BBINOJHEHWH MPAKTHYECKHX
3a/laHu, IPEyCMOTPEHHBIX IPOTrPaMMOii.

4.2.2. Kputepum olleHKH BbINOJHEHUSI TUIIOBBIX PACYETOB

[Ipu BBINOJHEHUU TUIIOBBIX PACU€TOB 00YYAIOLIUICS JEMOHCTPUPYET:

3HAHMA: OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX JUCIUIUIMH B MPOodecCHOHATBHOM
NEATENBbHOCTH, MCIIOJI30BaTh METOAbl MATEMAaTUYECKOIO aHajau3a M MaTeMaTU4YeCKOIO
(KOMIBIOTEPHOTO)  MOJEIHUPOBAHUSA,  TEOPETUYECKOTO M DKCIIEPUMEHTAJIBHOTO
UCCIIEIOBAHNUS,
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YMEHHsI: pelaTh WH)KEHEPHbIE 3a/1aui ¢ MIOMOILBI0 MaTeMaTHYECKOro arrapara
BEKTOPHOH anreOphl, aHAJINTUYECKOW TIeOMETPUH W MaTeMaTH4YeCKOro aHaiu3a,
YPaBHEHHS, ONMCBIBAIOUIME OCHOBHbIE (HU3MYECKHE [POUECChl, C MPUMEHEHHEM
METOJI0OB JIMHEWHOW ajreOpbl M MaTeMaTH4ecKoro aHajiuza, o0pabaTeiBaTh M
pacCUMThIBATh  JKCIIEPUMEHTAJbHbIE  JlaHHble  BEpPOSTHOCTHO-CTATHCTHYECKHUMHU
METOJIaMH;

B/IaJlecHHe HABBIKAMH: HAaBBIKAMH DPELIEHHMs WHXXEHEPHBIX 3a7a4 C MOMOLIBIO
MaTeMaTHYECKOro arnmnapata BEeKTOPHOH anreOpbl, aHAJUTHYECKOH TIeOMeTpud U
MaTeMaTHYeCKOro aHajln3a, YPaBHEHWH, OINMCBHIBAIOIIMX OCHOBHbIE (DU3MYECKHE
MPOLECCHI, C IPUMEHEHHEM METO/I0B JMHEHHO anreOpbl 1 MaTeMaTHYeCKOro aHaJIu3a,
00paboTKK M pacuera SKCIEPHMEHTANBHBIX JAHHBIX BEPOSTHOCTHO-CTATHCTHYECKUMHU
METOJIaMH.

KpuTepuu OUEHKH BBIITOJIHEHHsI THIIOBOIO pacyera

OTJIHYHO 00y4aroUMHCs 1eMOHCTPUPYET: BBICOKHIA Pe3yJIbTaT, OTBETHI MPABHIBHO U B
pa3sBepHYTOM BH/IE Ha BCE TEOPETHUECKHME (NPAKTHYECKHE) BOTIPOCHI, HE
J0nyckaeT ownboK B OTBETE NPU peLieHHH KOHKPETHOM 3a1ay4H.

X0pomo 00yuaroumnics 1eMOHCTPHPYET: XOPOLUHIT Pe3y/1bTaT, OTBETH/ MPaBMILHO Ha
BCE TEOPETHYECKHE (NPAaKTHUECKHME) BOMNPOCHI, HO B KpaTkoi Qopme, in6o
JIOMyCTHIT OJIHY OIIMOKY B OTBETE MPH PeLIEHHH KOHKPETHOM 3a1auM.

Y/10BJIETBOPHTEILHO O0y4aloWMHCs 1eMOHCTPHPYET: YAOBICTBOPUTENbHBIA PE3y/bTaT, MPaBHILHO
OTBEYACT TOJILKO HA YacTh [OCTABJIEHHBIX TEOpPETHUYECKHE (MPAKTHUYECKHE)
BOIPOCOB IPH peLeHH KOHKPETHOM 3a/1a4H.,

HEY10BJICTBOPHTE/ILHO 06)‘!8[01[1HﬁCﬂ JAEMOHCTPHPYET!: HCyIlOBII@TI!OpHTeﬂbelﬁ pe3yJibTaT HE OTBETHII
Ha TIOCTABJICHHBIC TEOPETUYCCKHUE (ndeanec l»’le) BOIMNPOCHlI WK  OTBETHJI-

g //( N7

(noonucs)

Paspabomuuk: oouenm, Kanescrkaa H.10.
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