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hopMupoOBaHUS

Ne Conepxanue Crp.
[lepeueHp KOMIETEHIIMI C YKa3aHUEM 3TanoB X (OPMUPOBAHUS B ITPOLIECCE 3
ocBoenust OI1OI1

2 Onucanue nokasareyie 1 KpUTeprueB OLICHUBAHUS KOMITETCHIIMN Ha Pa3IMUYHbIX 5
sTanax ux (popMupoBaHUS, OMUCAHHUE IITKAT OLICHUBAHUS
TunoBble KOHTPOJIbHBIE 3aJaHHsl WM WHBIE MaTepuasbl, HEOOXOIUMBIE IS
OLICHKU 3HAHWUM, YMEHHWI, HABBIKOB M (WJIM) OMbITa JESATEIbHOCTH, ]
XapaKTEepU3YIOMIMUX 3Tarbl HOPMHUPOBAHUS KOMIIETEHIMI B MPOLECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 Mertoauueckue mMaTepualbl, ONPEAEAIONINE MPOLEYypbl OLIEHUBAHUS 3HAHUU,
YMEHMM, HaBBIKOB U (WJIM) OIBITA AESITEIBHOCTH, XapaKTEPU3YIOLIUX dTalbl UX 20




1. [lepeyeHb KOMINETEHIIMI ¢ YKAa3aHHEM 3TAaNo0B UX (OPMHUPOBAHUA B Mpolecce OCBOCHUS

onon

B PE3YIbTATC U3YUCHUS JUCIHUIIIIMHBI ((HpI/IKJIa,Z[Ha}I MaT€MaTHKa B HO)KapHOﬁ €30ImaCHOCTH»

obOyuaroruecst, B coorBeTcTBUU ¢ PI'OC BO 1o nanmpasnenuto nmoarotoBku 20.05.01 IloxxapHas
0€301acHOCTb, YTBEPKIACHHOTO NMpHKa3oM MuHHCTepcTBa 00pa3zoBanus U Hayku PD ot 25.05.2020.1.
Ne 679, hopMUpYIOT CleayIOMKe KOMIIETCHITNH, YKa3aHHbIE B TaOJIUIIE

®dopMupoBaHUe KOMIIETEHIHIl B Ipolecce U3yYeHHUs] JUCIUIIUHbI
«IIpukjaxHas MaTeMATHKA B TEXHOJIOTHH ¥ OPraHU3ALMYU NPeINPUITHIA 00111eCTBEHHOT 0

NMUTAHUD
Tab6muna 1
Komnerenius HNuaukatopsl OTamsl Bunnl O1neHoYHbBIE
Kon HaumenoBanue JOCTHKCHUS dbopMUpOBaHUS | 3aHATHN IS cpeAcTBa JIst
KOMIIETECHITUH KOMITETEHIINH B | (hopmupoBaH OIICHKH YPOBHSI
nporecce Hs c(hOpMUPOBAHHOCTH
ocsoenusa OIIOII | xommereHIu KOMIIETCHIINU
(cemecTtp) "
1 2 3 4 5 6
OIIK | Cnocoben N-30mnk.3 2 JICKIIUH, YCTHBIH OTpoc,
-3 pemiath Crocobern MPaKTHYECKHE | THUIIOBOM pacuer
MIPUKJIaIHBIE HCIIONE30BATE 3aHATUA
3?3‘“’1 B 3HaHUE
0bIacTi MaTeMaTHUKH I
obecrieyeHus
y npogeccuoHaIbH
MOYKapHOH z
6e30MMACHOCTI OH NeITENbHOCTH
9
HCIIOJIB3YsI
TEOPHUIO U
METOIBI
(byHIaMEHTaIbH
BIX HAyK
OIIK | Cnocoben N-30mk3 3 JICKLIHH, YCTHBIN OIpOC,
-3 pemiath CriocobeH NPaKTHYECKUE | THIIOBOW pacyer
MIPUKJIAIHBIE HCIIONB30BATh 3aHATUA
3?“” B 3HAHUE
0bIacTn MaTeMaTHUKH I
obecreueHus
. npogeccuoHaIbH
MOYKapHOU z
6e30MACHOCTI OH NeITENbHOCTH
9
UCIIOJIB3YS
TEOPHUIO U
METO/IbI
(dbyHIaMEHTaIbH
BIX HAyK

Kommnerenmus OITK-3 Takxke hopMupyeTcst B X0/1€ OCBOCHUS JUCITUIIINH: MaTemaTuka,

®dusuka, Umxenepras ¢pusuka, Mudopmatuka, ['maporazoannamuka, ConpoTUBICHHE MaTepHAaJIOB,
ITokapHast 0€30MacCHOCTb B CTPOUTENILCTBE, 3/1aHUS, COOPYKEHUS M X YCTOHYMBOCTb IIPU TMOXKape,
[Tporuo3upoBaHue onacHbIX (PakTopoB moxapa, CTaTUCTUYECKHE METOIbI 00paOOTKH TaHHBIX B
noxapHou 6ezonacHocTH, [IpeaunioMHas mpakTuKa, 3amuTa BEITYCKHON KBATH(UKAIIMOHHON
paloThI, BKIIIOYAst MOATOTOBKY K MPOIEype 3alUThl M IPOLEAYPY 3aLTUTHI.




2. Onucanue noKasaresieid 1 KpUTepreB OLEHUBAHUS KOMIIETEHIM I
HA Pa3jIMYHBbIX 3TAnax UX GopMUPOBAHUS, ONTUCAHUE KA OLlEeHUBAHUS

IlepeyeHb OLIEHOYHBIX CPEICTB

Tabiuma 2

No HaumenoBanue Kpartkas xapakrepuctuka [IpencraBienue o1eHOYHOTO
/i OLIEHOYHOT'O CPEICTBA OLIEHOYHOT'O CPEACTBA cpeactea B OM
1 TumnoBoii pacuer CPEACTBO MPOBEPKU YMEHUM | KOMILIEKT 3aJIaHUH 11O
MPUMEHSATH [OJy4YEHHBIE BapuaHTaM
3HaHUA UL PEIICHUS 3a0a4
OIIPEIEIIEHHOI'O TUIIA IO
pas3zeny Uil HECKOJIBKUM
paszenam
YcrHbIi onpoc CpPEACTBO KOHTPOJIA, BOIIPOCHI IO TEMaM
OPraHU30BaHHOE KaK OIPOC JUCUUATUIUHBL:
B YCTHOI popme - IIEpEeYEHb BOIIPOCOB K
MeJarorn4eckoro paboTHUKA CEMHUHAPY
00y4aroluxcsi Ha TEMBIL, - IIEpEYEHb BOIIPOCOB I
CBSI3aHHBIE C U3y4aeMOU YCTHOT'O OIpoca
NUCLUIIIMHON U
pacCUNTaHHOMN Ha BBIACHEHUE
o0beMa 3HaHUH
o0yuJaromerocs mo
OIIpELIEIEHHOMY pa3zeny,
Teme, npobaeme  T.11.
IIporpaMMa onleHMBAHUSA KOHTPOJUPYEMOM M CIATIIUHbI
«IIpukaagHass MaTeMaTHKA B TEXHOJIOTMH U OPTaHU3ANUM NPeANPUSITHIA
OﬁmeCTBeHHOFO IIATAHUA
Tabnuua 3
No KonTponupyemsie Kon xoHTpOnupyemoit HanMeHOBAHME
i paszaensl KOMIIETEHIINH (WU ee OLICHOUHOTO CpE/ICTBa
(TEeMBI TUCITUTUTHHBI) JaCTH)
1 2 3 4
1. | Heompenenenmerit OIIK-3 VYCTHBIN ompoc, TUIIOBOM pacdeT
HHTErpal
2. | OnpenencHHBIH OIIK-3
HHTETpal u €ro Y CTHBIHN OIpOC, TUITOBON pacyeT
HPUIOKEHUS
3. | Muddepenmmarsipie OTIK-3 VY CTHBIHN OIpOC, TUITOBON pacyeT
ypaBHEHUS
4. | Teopus BeposITHOCTEU OIIK-3 YCTHBIN OTTpoc, THTIOBOM pacdeT
5. | MaTtemaruueckast OIIK-3 N .
Y CTHBIN OIpOC, TUIIOBOHM pacyeT
CTaTUCTHKA

Onucanue nmokasarejed 1 KpurepueB OLlEHUBAHNS KOMIIETEHUMH M0 TUCHHUILIAHE
«IIpukaagHas MATEeMATHKA B TEXHOJIOTHH M OPTraHU3ALIMU NPEANPUITHI 001IECTBEHHOT0
NMUTAHUSD HA PA3JIMYHBIX 3Tanax ux (pOpMUPOBAHMUS,
OoNMHCaHMeE IIKAJ ONleHUBAHUSA

Tabauma 4

Kon

| Vnpukatops! |

ITokazareny u KpUTEpUN OLICHUBAHMSI PE3YJIbTATOB O0yUEHUS
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KOMIICTCHITN JIOCTYKCHUS HHUKE MOPOTOBBIA | TPOJIBUHYTHIM BBICOKHH
U, STAIIbI KOMIICTECHITHI IIOPOTrOBOTO YPOBEHb YPOBEHb YPOBEHb
OCBOCHHUS YpOBHS (ymoBneTBopu (xoporo) (oTIIMYHO)

KOMIIETEHLIN (HeynoBieTBOpU TEJIBHO)

" TEJILHO)
1 2 3 4 5 6

OIIK-3, N-30mnk3 00y4aroUHICs HE 3HACT |00yJAIOIIUICS 0OyJaroIuics o0yuaroIuics

2 cemecTp CriocobeH 3HAYUTEIbHON 4acTH IIEMOHCTPUPYET IIEMOHCTPUPYET IIEMOHCTPUPYET

HCIIOJIB30BaTh nporpaMMHOI0 BHAHUS TOJIBKO BHAHUC MaT€purajia, BHAHHUC OCHOB
3HAHUC MAaTCMAaTUKHU Marepualia, mioxo IOCHOBHOT'O HE JOITyCKacT MaTepualia,IpakKTUKu
JUIsL OpPHUCHTUPYCTCA B MaTepualia, HO HE CYLICCTBECHHBIX MPUMCHCHUS
HpO(i)CCCI/IOHaJIBHOI‘/'I IOCHOBax BHACT Z[eTaJIteI, HeTO‘{HOCTeﬁ MaTepualia,
JACATCIbHOCTHU MATEMAaTHYCCKOTO HOITyCKaceT MCUCPIIbIBAIONIC U
[AHAJIN3a, OCHOBHBIX IHETOYHOCTH B MOCJICAOBATECIIbHO,
MOHSATHSIX U METOJax, He  (popMyIHpOBKaXx, [METKO Y JIOTUYHO
BHAET NMPAKTUKY HapyIaer M3J1aracT MaTepual,
[IPUMEHEHUSA MaTEPUAIa, [TOTHYECKYIO XOpOI1I0
JIOITYCKaeT MMOCJICA0OBATCIIBHOCTH OPUCHTUPYECTCA B
CYLICCTBECHHBIC OHIPI6KH IB U3JIOKCHUN MaTepualic, He
[MpOorpaMMHOI'0O BaTPYHOHACTCA C
MaTepuajia OTBETOM IIpH
IBUAOU3MCHCHU U
BagaHuN
OIIK-3, N-30mnk3 00y4aroUMICs He 3HACT |00yJAIOIIUIiCs 0OyUaroIuics o0yJaroIuics
2 cemecTp Cnocoben 3HA4YUTEIILHOHN YacTi NEMOHCTPUPYET IEMOHCTPUPYET IEMOHCTPUPYET
HCIIOJIB30BAaTh nporpaMMHOI0 BHAHUS TOJIBKO BHAHUC MaT€purajia, BHAHHUC OCHOB
3HAHUC MAaTECMAaTUKHU Marepualia, rnioxo IOCHOBHOT'O HE JOITyCKacT MaTepualia, IpaKTUKUu
JUIsL OPHUCHTUPYCTCA B MaTepualia, HO HE CYLICCTBECHHBIX MPUMCHCHUS
npodeccHOHaNbHOI |[0CHOBaX BHAET JeTaseH, HETOYHOCTEHN MaTepuaa,
ACATCIIBHOCTHU MaAaTEMAaTUYICCKOI O Z[OHyCKaeT I/IC‘{CpHLIBa}OH.[e u
AHAJIN3a, OCHOBHBIX IHETOYHOCTH B MOCJICAOBATECIIbHO,
MOHATHSIX U METOJax, He  (popMyTHpOBKaXx, [METKO Y JIOTUYHO
BHACT NPAKTUKY HapymacT M3JiaracT MaTepual,
IMPUMCHCHUA MaTe€pualia, pIOTUYICCKYIO XOpOLIO
JIOITYyCKaeT MMOCJICA0BATCIBHOCTh OPUCHTUPYECTCA B
CYLICCTBECHHBIC OHIPI6KH IB U3JIOKCHUN MaTepualic, He
[IPOTPaMMHOTO BaTpyIHIETCS C
MaTepuana OTBETOM IIPH
IBUAOU3MCHCHUU
BagaHuN

3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HE00X0AUMBbIE IJISl OLEHKH 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH,
XapakTepu3yuImXx 3Tanbl GopMUpoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa3oBaTeJILHON MPOrPaAMMBbI

3.1 KontpoJbHbIe (caMoCcTOsATEIbHbIE) PA00ThI

Temaruka 3a7aHUil K KOHTPOJBHBIM UM CaMOCTOSITENIbHBIM paboTaM yCTaHOBJEHa B
cootBeTcTBUM C [lacmoprom ¢GoHma oneHouHBIX cpeacTB (tabnwma 1). Jlamablii Bug padot
MPOBOAMTCS Ha MPAKTUYECKUX 3aHATHSIX. 3aJaHusl COCTABIIEHBI MO TPUALIATH BapHAHTHOM cucTeMe
(mpuBeEH OJUH U3 BApUAHTOB).



KonTpoabHast padora Ne 1
HNHTerpajbHble HCYUCIEHUS.
Heonpenesienubiii nHTErpaj. OnpeaejaeHHbI HHTEIPAJ U €ro NPUJIOKEHHS

1. HaﬁTI/I HEOIpPEIEICHHbIE HHTETPAJIbI:

1)j dx ; 2) jﬂdxﬁ) [ 2x+1)sin3xdx ; 4) jLzde;
2x° +3 X +2x+5 x -8

5) Iesm *sin2xdx ; 6) J-arctg\/;dx; 7) J’ﬁdx; 8) J.

dx
1+3/x+1
2. BBIYUCIUTD ONpeIeTICHHbIE UHTETPAITBI:

1) jxe “d ; 2)j dx: 3) j”‘/_

In® x

3. Beruucauts miomanas GUrypel, OrpaHUuYE€HHON KPUBBIMU Y = 2x3—x—2; y= X +x-1.

4. BpuuCAUTh TUIOUIA/lb (UTYpPbI, OTPAHUYEHHOW KPUBBIMH, 33JaHHBIMU B MOJISIPHBIX KOOpIMHATAaX.

r=8(-cosp), =0, g0=%.

. . . /4 /4
5. Haiitn nnmuny nyru KpuBo y =1+ sin x ; 3 <x< 7

6. Haiitu oObem Tena, oOpa3oBaHHOrO BpaimieHHeM BOKpPYr ocu OX (Uryphl, pacroioKEHHOH B
MePBOM KBaJIPAaHTE U OTPAHUUYCHHOU MmapaboJion y = X2, npsAMon y = -x + 2 u ocero OX.

7. Berauciaute 00beM KOHYycCa BRICOTON H M painycoM OCHOBaHHUS R.
dx

o0
8. BprumcnuTh HECOOCTBEHHBIM WHTErPaJl WM YCTAHOBUTH €r0 PacXOJUMOCThH 1) J. W;
X" +ax+
1

+00

2
J-xe *dx
0

KonTpoabnast padora Ne 2
JAudpepennuaibubie ypaBHEeHUA

1. Pemmints nuddepennmanbHoe ypaBHEHHE:

) x-y4+y=0; 2) Qx+1D)y'=4x+2y; 3) (x+xy2)dx+(y+x2y)dy=0; 4) xy':l—;
nx

5) 2xy'—y=3x>x#0; 6) Y +y=cosx; 7) V+2xy=2xe"; 8 (I+x)y+l+y>=0;
9) 2ydx+(y> —6x)dy =0;10) ytgx—y=2.

2. HaiiguTe 4yacTHOE pelieHue JUHEHHOTO OJHOPOIHOTO Mu(d(PEepeHIMATIBHOTO YpaBHEHUS BTOPOTO
MOpsiIKa ¢ TOCTOSHHBIMU KO3()(DUITUEHTaMU:

D) y'+9y=0, y(r)=0, y'(xr)=1

2) y'=7y'+12y =0, y(0)=2, y'(0)=-2
3) y"+9y'=0, ¥(0)=1, y'(0)=-3

4) y"=3y"+2y=0, y(0)=0, y'(0)=1
5) y"=5y"+6y=0, y(0)=5, »'(0)=0



6) y"=2y"+5y=0, y(0)=-1, »'(0)=0
7) y"=7y"+10y =0, y(0)=2, y'(0)=~1
8) »"+2y' +10y =0, y(%]=0, y'(%)=l
9) y"=6y"'+9y =0, y(0)=1, »'(0)=0
10) y"+8y'+7y=0, y(0)=2, y'(0)=1

3. Pemute muddepennumanibHoe ypaBHEHHE:

!

1 y'=x>-2x; 2) y"+sin2x:\/;; 3) y"+L1:9(x+1); 4) y"-2y'ctgx=sin’x; 5)
X+

(y=1)y"=2(y")*; 6) y"+50sin ycos’ y=0
3.2 Bonpochbl yCTHOTO Oomnipoca

1. Tlonstue o yucinoBoM psiae. CXOAUMOCTh M PACXOAUMOCTh YHMCIOBOro psaa. Cymma psaa.
Heo6xoaumeie ycinoBust cxoauMoctu. CBOWCTBA CXOSAIIMXCS YUCIOBBIX PSAIOB.

2. Jloctato4yHble TPU3HAKH CXOAMMOCTH: TEOpEeMbl CpaBHeHHUsA, mpuszHak J[lamambepa,
paaukanbHbIi npu3Hak Koy, nHrerpansHbiii npusHak Komm.

3. Ilpusnak JleiiOHuma cxonumoctu psga. OneHkKa ocTaTka psijaa.

4. AOCONIOTHAS U YCIOBHAsI CXOJUMOCTb.

5. Crenennsie psaasl Teopembl AGenst. UHTepBai U paanyc CXOIUMOCTH.

6. HenpepblBHOCTH CyMMbI cTeneHHOro psaa. [luddepeHnupyeMocTs U HHTEIPUPYEMOCTD
CYMMBI psi/la U CTENEHHBIX PSAIOB.

7. Teopema O €IUHCTBEHHOCTH pA3JIOKHUMOCTH (YHKIMHM B CTemeHHOW psa. CXOIuMOCTb
CTENEHHOTO psija.

8. Ilpumepsl pa3inoKeHus: B CTENCHHOHN psiJi HEKOTOPBIX (GyHKINN, ONHOMHUAIIBHBINA PSI.

MonenupoBanue noseaeHus: GyHKIINHI, TPUMEHss 3HAaHUS O (QYHKIIMOHAIBHBIX Psi/iaX.

10. O6ume cBenenuss o auddepeHIHATbHBIX ypaBHEHUsX. OCHOBHBIC OIpeNeicHHs. 3aaayw,
npuBosIIHe K AuddepeHIInaTbHbIM YPaBHCHUSIM.

11. IlocranoBka 3amaun Komm 11s1 ypaBHEHUs MepBOro nopsizaka. Teopema o CyLIECTBOBaHMM U
€AMHCTBEHHOCTH 3a1a4uu Konm.

12. OcHOBHBIE BUABl YpaBHEHWH [EPBOTr0 MOpSAAKA: YpaBHEHUE C PA3LCISIOLUMUCA
MEPEMEHHBIMH; OAHOPOJHBIE AU depeHInaIbHble YpaBHEHUS IEPBOr0 MOPSIKA.

13. Jluneiinsle audQepeHnranbHble ypaBHEHHUsS MEpBOro Mopsaka. YpaBHeHue bepHyiiu, ero
CBEJICHUE K INHEWHOMY YPaBHEHHIO.

14. luddepennmanbaple ypaBHEHUs BbICIIUX MOpsakoB. 3amava Kommu. IlonsTHe 0 KpaeBbIX
3agavax. TeopeMa O CylIeCTBOBAaHMU M €IMHCTBEHHOCTH pelieHus 3agaun Komm. YpaBHeHus
BTOPOT'O MOPSAKA.

15. MeTon NOHMKEHUA MOPSAIKA.

16. Jluneiinple onxHOponHbIe AM(QepeHnnanbHble ypaBHEHUs BToporo mnopsiaka. CBoiicTa
pemieHnii ypaBHeHUsA. D@yHJAaMEHTAJIbHbIE CHUCTEMBI pelieHus. JIMHEilHble HEOIHOPOAHBIE
ypaBHEHHsI BTOPOTO Mopsiaka. Teopema o CTPYKType OOIIEero petieHusl.

17. TlocTpoenue MozeIe, NCIIONB3Ysl HHTErpaabHOe U TU( depeHITnaTbHOe HCUNCICHUS.

©

3.2 Bonpochl 1J1s1 CAMOCTOSITEJILHOTO U3yYeHU .

1 .OGbrikHOBeHHBIE AU (DepeHIInanbHbIe YPaBHEHHS BTOPOTO TOPSIIKA.

2. Meroa NOHMKEHUS TTOPSIKA.

3. Teopema o CTpyKType OOIIETO pemieHus OJHOPOAHOTO auddepeHITMaIBPHOTO YpaBHEHUS
BTOPOTO TIOPSIKA.

4. CX0auMOCTh M paCXOJUMOCTh YHCIIOBOTO psifia.
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1.

5. AGCOJIFOTHAs ¥ YCIIOBHAS CXOJIMMOCTb.

6. OyHKIHUOHAJIBHBIC PSAJIBI.

7. DTarnbl MaTeMaTUHYECKOTr0 MOJEIUPOBAHUS.

8. Buasl MaTeMaTHYECKUX MOJEIIEN.

9. IIpunoxxeHuss MaTEMaTUYECKOTO aHAJIN3a B OCTPOCHUH MAaTEMATUYECKUX MOJIEIICH.

3.3 Bonpochl pyOe:kHBIX KOHTPOJIeH

Bonpocel pyoe:kHoro kourpoJsis Nel
Onpenenenne GyHKIUU HECKOJIBKUX IEPEMEHHBIX, 001aCTh €€ 3aJaHMsl.

[onsarue npenen GpyHKINH HECKOIBKUX MTEPEMEHHBIX, TOBTOPHBIE TPEAECIIHI.

2. HenpepeiBHOCTh. YacTHble Npou3BOAHBIE (YHKIMH. ['€OMETPUYECKUNA CMBICT YaCTHBIX

IIPOU3BOIHBIX.

3. Tlomnwni guddepennnan u nojgHoe npupamenue ¢yHkiuu. [lomueii muddepennnan u ero
CBS3b C UACTHBIMHU TPOU3BOJHBIMH, TPUMEHEHHE B NPUOTMKEHHBIX BBIUYMCICHHSIX.
JlocTaTouHbIEe YCIOBHUS CYIIECTBOBaHHUS MOJHOro nuddepenmana. YactHble MpOU3BOAHBIE U
noJiHbIe U HepeHIaibl BRICHINX MOPSIIKOB.

4. ®opmyna Teinopa 1y GyHKIIUNA IBYX MEPEMEHHBIX.

5. IlpomsBonHas 110 HanpasiaeHUIO. I pagueHT.

6. DOxctpemyM (QYHKIUU HECKOJBKHX HE3aBHCUMBIX NepeMeHHBIX. [loHsTHEe 00 3KCTpeMalbHbIX
3HaYeHUsAX (QYHKIMM JBYX THlepeMeHHbIX. HeoOXxoaumple W  JOCTATOYHbBIE YCJIOBHUS
CYLIECTBOBAaHMSI SKCTpeMyMa (DYHKLUHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

7. YcnoBHelid 3kcTpeMyM. IloHATHE 00 YCIOBHOM 3KCTpeMyMe (YHKIMH ABYX IE€PEMEHHBIX.

Meron HeompeneneHHbIX MHOXuTened Jlarpamxka. HaunOonbpiiee w1 HanMeHbIllee 3HAYCHUS
GbyHKIMIH.

Bomnpocsl py6e:kHOro KOHTpOIs No2

1.0Onpenenenue 1BOMHOrO MHTETpaja Kak Mpefesia HHTErpaibHbIX cyMM. CBOMCTBA ABOMHBIX

uHTerpanoB. Teopema O CylIeCTBOBAaHMM JIBOMHOTO MHTErpajia. BeluucieHue JBOMHOTO WMHTErpaja
IMyTECM CBCACHUS K IOBTOPHOMY.

2. [lepemena mopsiika UHTErPUPOBAHUS B JBOWHBIX MHTErpajiax. 3aMeHa MEPEMEHHBIX B

JNBOMHBIX MHTErpasax. 3ajada O BBIYHCICHHHM Macchl Tena. [IpuMeHeHune ABOMHOrO HMHTErpana K
BBIYMCJICHHIO IUIONIAACH, 00BEMOB.

SNk w

*

Bomnpocel pyde:xkHoro koutpoJist Ne3

[Tonsarue o uucioBoM pse. CXOAUMOCTh M PAaCXOJUMOCTh uuciaoBoro psaa. Cymma pspa.
Heo6xomumeie yciaoBust cxonumoctd. CBOMCTBA CXOISIIMXCS YACIOBBIX PSIIOB.

JlocraTouHble TMPU3HAKH CXOIMMOCTH: TEOPEeMbl cpaBHeHHWs, npu3Hak JlamamOepa,
paavkanbHbIM pu3Hak Komm, nHTerpansHbii npuzHak Komm.

[Tpusnak JleitOnuma cxogumoctu paga. OneHka ocTaTka psaja.

AOCOIOTHAS U YCIOBHAS CXOJIUMOCTb.

Crenennsie psabl Teopembl Abens. IHTepBan u painyc CXOIUMOCTH.

HenpepbIBHOCTE CyMMBI cTerieHHOTO0 psana. JuddepeHurpyeMocTs 1 HHTETpUPYEMOCTh CYMMBI
psilia ¥ CTENEHHBIX PSAOB.

TeopeMa O EIMHCTBEHHOCTH PAa3OKUMOCTH (YHKIIMM B CTENMEeHHOW psana. CXOauMOCTh
CTENEHHOTO psija.

[Tpumepsl pa3nokeHHs B CTEIICHHOM PsJT HEKOTOPBIX (QYHKIIWNA, OMHOMHUAIBHBINA PSII.
MonenupoBanue noBeaeHUs GyHKITH, TPUMEHsIS 3HAHUS O ()YHKITMOHATBHBIX PsaX.

Bonpocsl py0OesxkHoro koHTposs Ned
O6mme cBeaeHuss o auddepeHIMaIbHbIX ypaBHeHUsX. OCHOBHBIC OIpeAeNiCHUs. 3ajadd,
NpUBOASIINE K TU(PEpEeHIINATBHBIM YPaBHECHUIM.
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2. IlocranoBka 3amaun Komm mig ypaBHEHHS IEpBOro mnopsigka. TeopeMa O CyIIeCTBOBAHUHU U
€AMHCTBEHHOCTH 3a1aun Komm.

3. OcHOBHbIE BHABl ypaBHEHUW TIEPBOrO MOpPsIKA: YpaBHEHHE C Ppa3ACSIOMIMMUCA
MEPEeMEHHBIMH; OAHOPOIHBIC AU(depeHIInaTbHbBIC YPaBHEHUS TIEPBOTO MOPSIKA.

4. Jluneitaple nuddepeHanbHbIe YpaBHEHUS TIEPBOTO TOpsaKa. YpaBHeHue bepHymmm, ero
CBEJICHUE K IMHEWHOMY YPaBHEHHIO.

5. Huddepennmnanpapie ypaBHeHHs BbICIIUX MopsakoB. 3amada Komm. [loHaTtne o KpaeBbIx

3amayax. Teopema O CyIIECTBOBAaHUU U €AMHCTBEHHOCTH pelieHus 3aaaun Komm. YpaBHeHus

BTOPOTO MOpPsJKA.

Meron noHnkeHus NopsaKa.

7. Jluneitnble oxHOpoaHbIe nu(GdepeHInaNbHbIe ypaBHEHHS BTOporo mnopsjaka. CBoicTBa
pemeHuii ypaBHeHus. OyHaamMeHTaNbHBIE CUCTEMBI pelieHus. TeopeMa 0 CTpyKType oOIIero
pelieHus OTHOPOAHOTO AuddepeHIraIbHOro ypaBHeHus. CBOWCTBA UX PEIICHUH.

8. JluHelHbIE HEOMHOPOJHBIC YpPaBHEHMsI BTOPOTO IMOpsaKa. Teopema O CTPYKType o0O0Imero
pelIeHus.

o

Bonpocs! pyoexnHoro kourpoas Ne 5

1. 3ajaunM MaTeMaTU4eCKOU CTaTUCTUKHU.
2. Craructryueckoe pacnpeneieHne BEIOOPKH.
3. [Tonuron u rucrorpamma. DMnupudeckast GyHKIUS pacipeIeICHHUS.
4. CraTuctuueckas OLEHKA MapaMeTPOB paCIIPEACICHUS.
5. ['enepanbHas U BBIOOPOYHAs CPEIHSA.
6. ['enepanbHas 1 BHIOOpOYHAS AUCTICPCHUS.
7.
Bomnpocskl pyde:xHOro KOHTpOJIsA Ne 6
8. DJIEeMEHTBI TEOPUH KOPPESIUH.
9. OyHKIMOHATbHAS, CTATUCTUYECKAsI U KOPPEISLIMOHHAS 3aBUCUMOCTH.
10.  KoaddumnueHnt koppensimm.
11.  Jlunuwm perpeccumn.
12. HNutepBanbHOE orieHMBaHue. JlOBEpUTEIbHBIA MHTEPBAI JJISI OLIEHKA MaTeMaTUYECKOro
0XKHJIaHHUS.
13. HopmanbHoe  pacmpeneneHue TOpud HM3BECTHOM M HEHM3BECTHOM  CPEIHEM
KBaJPaTUYECKOM OTKJIOHEHUH.
14. CrarucTuyecKue TArnoTe3bl.
15 Cratuctuueckue KpUuTEpUH MPOBEPKU TMITOTES.

16. Kpurepuii [Iupcona.
3.4. Bomnpocsl 1J151 CAMOCTOATENbHOI0 U3yYeHUSI.

1 .OGbikHOBeHHBIE AU (DepeHIInanbHbIE YPaBHEHHS BTOPOTO TTOPSIIKA.

2. MeToa NOHMXEHUS MOPAIKA.

3. Teopema 0 cTpyKType OOIIEro pemeHus: OJHOPOTHOrO MU((PEpeHINATLHOIO YPaBHEHHS
BTOPOTO TOPSIIKA.

4. CX0IUMOCTb U PacXOJUMOCTh YUCIOBOTO Psijia.

5. AGCOJIFOTHAs ¥ YCIIOBHASI CXOIMMOCTb.

6. OyHKIHUOHAJIBHBIC PSAJIBI.

7. DTarnbl MaTeMaTUHYECKOTr0 MOJEITUPOBAHUS.

8. Buasl MaTeMaTHYECKUX MOJEIIEH.

9. IIpunoxxeHuss MaTEMaTUYECKOTO aHAJIN3a B OCTPOCHUN MAaTEMATHYECKUX MOJIEIICH.
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3.5 IIpoMe:xxyTOUYHAasi aTTeCTAIUSA

[TpomMexxyTouHast aTTeCTalUsl CIYKUT OLEHKON paboThl 00yYaroIIerocst B TEYeHHE BCETO CPOKa
OGy‘IGHI/I}I U TIpU3BaHa BBIABUTH YPOBCHb, MNPOYHOCTb W CUCTCMATHUYHOCTH IIOJIYYCHHBIX UM
TEOPETUYECKUX M TPAKTUYECKUX 3HAHUM, MPUOOPETEHUS HABBIKOB CaMOCTOSITENIBHON paboThl,
Pa3BUTHUA TBOPYCCKOI'O MBIINUICHHUA, YMCHHUC CUHTC3UPOBATH MMOJTYUYCHHBIC 3HAHUA U NPUMCHATH UX B
pElIeHNN MPaKTUYECKHX 3ajau.

DK3aMEHAIIMOHHBIN OWJIET TOMHMO TEOPETHYECKHX BOIPOCOB BKIIOYAET KAPTOUKY C
MPAKTUYICCKUMU 3aJaHUAMHA 11O OCHOBHBIM TEMaM AUCHUITJINHBI.

KonTponbHuble TpeOoBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YpPOBHIO YCBOEHUS
JUCHUIUTUHBI U OTPaXKalOT €€ OCHOBHOE COJIEp KaHUE.

Jlng monydeHust sK3aMeHa o0ydaroluiics 00si3aH BBIIIOJHUTH BCE CaMOCTOSITENIbHBIE PadOTHI,
HalmnucaTtb KOHTPOJIbHBIC pa60T1>1, HpOI>'ITI/I COGGCGHOB&HI/IC 10 BBIITOJIHCHHBIM THUIIOBBIM pacucTam, T.C
oOydJaronumcs:

3HaeT: KaK HCIIOJb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBLIX OUCHUIUIMH B
npodeccuoHabHOM ~ NEATENbHOCTH, MPUMEHSITh  METOAbl ~ MaTeMaTH4YecKoro  aHaiau3a W
MaTEMaTHYECKOTO (KOMIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTAIHLHOTO
UCCIIEIOBaHMs; KaK BBISIBUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTH MNpoOJeM, BO3HHKAIOIIUX B XOJE
npoeCCUOHATBHON  JIeATENbHOCTH, NPUBJIEYb WX Ui PEHICHUS COOTBETCTBYIOIIMN (PHU3UKO-
MaTeMaTUYECKUU anmnapar;

ymeer: HUCIIOJIB30BaTh OCHOBHBbBIC 3aKOHbI CCTCCTBCHHOHAYYHbIX AJUCLIUITIINH B
npodeccuoHabHOM ~ IEATENbHOCTH, MPUMEHSITh  METOAbl  MaTeMaTH4YecKoro  aHaiau3a W
MaTEMATHYECKOr0 (KOMIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUUYECKOTO U AKCIEPHUMEHTAIHLHOTO
UCCJIEIOBaHMs; BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3HUKAIOIIUX B XOE
npoeCCUOHATBHON  NIeSTENbHOCTH, NPUBJIEYb WX Ui PEIICHUS COOTBETCTBYIOIIMN (PU3UKO-
MaTeMaTUYECKUU anmnapar;

BJIaJle€T: HaBbIKaMH HMCIIOJIB30BaHHA OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX AUCHHUILINH B
npodeccuoHabHOM ~ NEATENbHOCTH, MPUMEHSITh  METOAbl ~ MaTeMaTH4YecKoro  aHaiau3a W
MaTEMaTHYECKOrO (KOMIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUYECKOTO W HKCIEPUMEHTAIHLHOTO
WCCJIEIOBaHMs; HAaBbIKAMHU BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOIIMX B
Xo7ie MPOopEeCCUOHATBLHON NeATENFHOCTH, MPUBIEUb MX JJS PEIICHHS COOTBETCTBYIOIIUHN (PH3UKO-
MaTeMaTUYECKUi anmnapar.

BOIIpOCbI, BbBIHOCHUMBIC HA 3a4Y€T

1. KommnekcHsie uncia. OnpeneneHue.

2. KowmmekcHble uncna. JlelicTBrue ¢ HUMH B anre0pandeckoit popme.

3. KowmmnekcHsie uncia. X reoMerpuyueckas UHTEPIPETAIUS.

4. KowmrmuiekcHble yncna. TpuroHomerpudeckas popma.

5. KommnekcHeie uncia. [[eWCTBUS CKOMIUIEKCHBIMU YHCJIaMH B TPUTOHOMETPUYECKOU
dopme.

6. Marematnueckuii ananu3. OnpeneneHre HeonpeaeJICHHOTO NHTErpaja U €ro CBOMCTBa.

7. WHrerpanbHbIe UcUKcIeHUs. Ta0nuiia HHTErpaios.

8. HHrerpanpHble HUCYUCICHHS. MeToa 3aMeHbl TEPEMEHHON B HEOMPEACICHHOM
WHTErpa’e.

9. HnterpanibHble ucuuciaeHus. HMHTerpupoBaHUE MO YACTAM IS HEOMPEIEICHHOIO
WHTErpana.

10. MaTerpanbubie ucurcneHus. OnpenesieHne onpeieIeHHOr0 HHTerpaia U €ro CBOMCTBA.
11. MaTerpanpHple ncurciaeHus. Meros 3aMeHbl IEPEMEHHON B ONPEEIIEHHOM UHTErpase.
12. UaTerpanbabie  ucyuciaeHus. VHTerpupoBaHwe 1O YacTAM Uil ONPEIEICHHOIO
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WHTErpaa.

13. UnTerpanbubie ucuuciaeHus. HaxoxaeHuwe miomanedl npu MOMOIUIM ONpeaesIeHHbBIX
WHTErPAJIOB.

14. arerpanpubie ucuucieHus. HaxoxaeHne o0BEMOB TNpU TIOMOINM OINPEACTICHHBIX
WHTErPAJIOB.

15. duddepennmanbabie ypaBHEHHS IEPBOTO MOPSIIKA.

16. Iuddepennmanbabie ypaBHEHUS C Pa3IesSIOMMUCS IEPEMEHHBIMU.

17. Opnoponusie nuddepeHnnanbabie ypaBHEHUS IEPBOTO MOPSIKA.

18. JIuneitasie nuddepeHaibabie ypaBHEHUS IEPBOTO MOPSIKA.

19. .JIuddepennmanbabie ypaBHEHUS BTOPOTO TOPSIKA.

20. Iuddepennmanpapie ypaBHEHHS BTOPOTO MOPsAKa. METO MOHMKESHHUS TTOPSIIKA.

21. XapaktepucTuieckue ypaBHEeHHs i IuGGEepeHIIUaANTHBIX YpaBHEHHUH BTOPOTO
MOpJIKA., UX PEIICHUE.

22. OgHopoxansie nuddepeHIraIbHbIe YpaBHEHUS BTOPOTO MOPSIKA.

23. Jluneiinsie quddepeHraIbHble ypaBHEHUS BTOPOTO MOPSAKA.

24. Teopus BepositHOCTeH. COOBITHSI M IEUCTBHS C HUMH.

25. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEM.

26. TeopeMa 0 MOJTHON BEPOSATHOCTH.

27. Teopema baiieca.

28. ®opmyna bepuysmim.

29. Teopema Jlannaca.

30. IuckpeTHbIE CIy4yaiiHbI€ BETUYUHBI.

31. HenpepbIBHBIE Clly4yailHbIe BEJIMYUHBI.

32. HopManbHbIii 3aKOH pacipeiesICHUs CTyYailHbIX BEJTMYHH.

33. MaremaTuyeckas CTaTUCTUKA. BapuanmoHHbIE Ps/IbL.

34. Kputepuii CThroieHTA.

CuTyanuoHHbIE 3212491

1. CKOpOCTh IPSIMOJIMHEHOTO IBU)KEHUSI TeJla BhIpaskaeTcs (popmyIioi

v=2t+3t" (m/c). Hai{T 1yTh, IPOIICHHBII TEJIOM 33 5 CeKYH/[ OT Ha4aya ABHKCHISL.
2. CKOpOCTh IPSIMOJIMHEHOTO IBI)KEHUSI TeJla BhIpakaeTcs (popmyIioi

v=2t+3t" (m/c). HaiiTu myTh, IPOIICHHBI TeOM 3a | MHHYTY OT Ha4ana IBHKCHUSL.
3. CKOpoCTh MPSIMOTMHEHHOTO ABMKCHUS TeIa BRIpayKaeTcst Popmymoit

v =2t+3t" (m/c). Haiitn IIyTh, IPONJEHHBIN TEJIOM 3a 25 CEKYyH]| OT Haydaja JIBUKEHUS.
4. CKOpOCTh IPSIMOJIMHEHOTO IBU)KEHUSI TeJla BhIpaskaeTcs popmyioi

v=2t+3t* (m/c). HaiiTu myTh, IPOIiICHHBI TeOM 3a 45 CEeKYH] OT HaYalla ABIKCHHSL.
5. CKOpoCTh MPSIMOTMHEHHOTO ABMKEHUS TeIa BRIpaXKaeTcst Popmymoit

v =2t+3t" (m/c). Haiitn IIyTh, IPOMJCHHBIN TEJIOM 3a 5 MUHYT OT Ha4aJla JBUKCHUS.

6. Haiinure ko3 duimeHT HakJIOHA KacaTeIbHOMN, MPOBEAECHHOHN K rpaduKy HyHKIIUHA
y=¢"—x — | B ero Touke ¢ abcuuccoii xg = 0.

7. Haiinure ko uimeHT HaksIOHA KacaTeIbHOM, MPOBEACHHOMN K TpaduKy GyHKIIUN
y =sin X + COS X B €ro To4ke ¢ abcuuccon xo = 1/2.

8. HaiinuTte ko3¢ uIMeHT HaKJIOHa KacaTeabHOH, MPOBEACHHOM K rpaduKy QyHKIHH
y=Inx+ x>/3 B ero Touke ¢ abCIUCCOil Xo = 2.

9. Haiinure yrinoBoit ko3 uUIMEeHT KacaTeIbHOW, TPOBEICHHON K rpaduKy QyHKIIMH
y= 3x°-2x +1 B €ro TouKe C abcruccon xg = 1.

10.  Haiinute yriaoBoit ko3 GUIMEHT KacaTelnbHOM, IpOBeIeHHON K TpaduKy GyHKIUN

y= 7x3-21x +18 B ero Touke ¢ abCIMCCOl xo = 1.

11. BeposTHOCTb M3rOTOBJIEHUS CTAaHJIAPTHOM JEeTalu Ha AaHHOM craHke pasHa 0,9. Haiitu
BEPOATHOCTH, UTO U3 B3AThIX Hayrana 300 neraneii 250 okaxyTcsi CTaHAAPTHBIMH.
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12. beuto mocaxeno 400 aepeBbeB. HailTu BEpOSITHOCTH TOTO, YTO YHMCIO MPHUKUBIIUXCS
nepeBbeB cocTaBUT oT 360 mo 375, eciin BEpOSTHOCTh NMPH>KUBAHMS OTIEIIBHOTO JEPEBA COCTABIISIET
0.,9.

13. Ha HekoTopoM yuacTke noBpexaeHbI rpagoM 20% pacrenuii. KakoBa BEpOSATHOCTB, UTO U3
100 pacTeHuit okaxxyTcsa MOBPEXAEHHBIMU OT 15 110 25 pacTtenuit?

14. Ilrunedabpuka nocrasiser B marasud 90% sui nepBoit kareropuu. HailT BeposTHOCTh
toro, 4to B maptuu 10000 suir uyucio suir nepBoit kareropun Oyaet He Meree 8900.

15. Bcexoxects cemsiH naHHoW naptuu paBHa 90%. Haiitu BeposTtHOCTH TOrO, uTo M3 100
MOCESIHHBIX B30UIET 95 ceMsH.

16. Cemena mmenunsl coxepxar 0,2% copusikoB. Haiitm BeposTtHOCTH TOro, uro u3 1000
ceMsH OyzieT 3 CeMEHU COPHSKOB.

17. OxoTHUK, uMeONMH 4 maTpoHa, CTPESET B IE€Jb 10 NEPBOro MOMAaJaHus WU TMOKa HE
M3pacXoAyeT MaTpoHbl. BeposTHOCTH momajgaHusi B Ledb Opu Kaxjaom BeicTpene 0,25. CoctaBuTh
3aKOH pacrpeieNICHHs CIIy4alHOW BEJTUYMHBI X — YKClia U3PacX0JOBAHHBIX TATPOHOB.

18. Monera OpomieHa Tpu paza. CinydaiiHas BenuuuHa X — 4MCII0 nosiBiieHus repoa. Hamucats
3aKOH pacrpeesieHus: U MOCTPOUTh MHOTOYTOJIbHUK pacipe/ielieHus] Cy4yailHOM BeTUYUHbI X.

19. CocTtaBuTh 3aKOH paclpeieiieHusl IoNajaHus B I€JIb NPU YETHIPEX BBICTPENAX, E€CIIU
BEPOATHOCTH MOMAJaHUsI PHU OJTHOM BhIcTpenie 0,25.

20. JlBa cTpenka AeNaiOT MO OJHOMY BBICTpENY B MHUIIEHb. BeposTHOCTH momajgaHusi B Hee
nepBbIM cTpesikoM paBHa 0,5, BTopsiM — 0,4. COCTaBUTh 3aKOH YUCJIa TONAJaHU B MUILICHD.

21. BeposTHOCTH TOTO, YTO B OMOIMOTEKEe HEOOX0MMMasi CTYJCHTY KHUTa cBOOOHA, paBHa 0,3.
CocTaBUTh 3aKOH pachpeiesieHus: 4ucia OMOIUOTEK, KOTOpble MOCETUT CTYIEHT, €ClU B TOpoje
4yeThIpe OUOITMOTEKH.

22. Ha 60 coproucnbITaTeIbHBIX Yy4acTKax OMpeAesieHa CIEeAyrolas ypoKalHOCTh SpPOBOM
MIICHUIIBL, 11/Ta. [[poBecTr cTaTUCTHYECKYIO0 00pabOTKY JaHHBIX.

23,9; 18,4; 23,1; 16,3; 21,8; 17,6; 17,7; 19,4; 19,1; 18,3; 23,1; 21,7; 18,0; 19,2; 19,5; 19,2;
18,2; 20,2; 25,1; 19,6; 24,2; 22.,5; 23,2; 16,4; 21,9; 21,7; 19,6; 19,8; 20,5; 20,7; 21,2; 25,0; 21,6; 21,2;
20,1; 20,9; 20,6; 18,1; 19,5; 20,1; 25,0; 21,6; 20,5; 20,4; 20,6; 21,3; 25,1; 21,7; 21,3; 20,2; 22.9; 23,4
22,1, 17,3; 20,8; 22,6; 19,5; 21,4; 19,6; 22,3.

23. Cpengnemecsiynas 3apruiata 100 paOOTHMKOB XO3SMCTBA 3a UCTEKIINI T'OJI, THIC. pyO.
[TpoBecTH CTaTUCTHUECKYIO 00pabOTKY JaHHBIX. :

3,2; 3,1; 2,3; 3,4; 3,0; 3,6; 2,8; 3,5; 2,1; 1,9; 2,2; 3,1; 3,4; 2,6; 2,9; 3,6; 2,6; 3,3; 3,5; 3,0; 2,7;
1,8;2,0; 2,2; 2,6; 2,5;4,2; 2,9; 1,8; 2,4;3,9; 1,8; 1,9; 3,4; 4,0; 3,7; 2,9; 2,4; 2,5; 2,.8; 4,0; 2,0; 3,4; 1,7;
3,3;3,1;2,5;2,9; 2,7, 2,6; 2,6; 3,1; 3,2; 3,8; 2,9; 4,3, 3,9; 2,8; 2,8; 2,1; 2,6; 4,1, 2,9; 2,8; 2,7; 3,0; 3,1;
2.4;2.8:3,3;1,7; 3,3; 3,4, 3,9; 3,1; 3,4; 3,3; 3,1; 3,3; 3,2; 2,7; 2,3; 2,9; 3,2; 3,1; 2,3; 3,0; 3,4; 3,6; 2.8;
34;2,6;29;26;3,3;3,7;,3,5,3,0; 1,7, 1,8

4. Meroanveckue MaTepHaJibl, ONpeaesiiolue Npoue1ypbl OeHUBAHUS 3HAHMI, yMEHHI,
HABBIKOB M (HJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIMX 3Tanbl (popMUPOBAHUA KOMIIETEHIUI

4.1 llpouenypsl OlleHUBAHWS 3HAHUI, YMEHUI, HABBIKOB
U (WJIH) ONBITA AeATEJIbHOCTH

Kontpons pesynapraroB oOy4deHHMs OOydYalomUXcs, OTanmoB U YPOBHS (HOPMHUPOBAHUS
KoMreTeHIMi mo aucuuiuinHe «llpukiagHas wmaremathka B MOXapHOM — 0e30macHOCTH»
OCYILIECTBIISICTCS 4Yepe3 IMPOBEACHHUE BXOJHOIO, TEKYILEro, BBIXOJHOTO KOHTPOJICH M KOHTPOJIS
CaMOCTOSITEIIbHOU PAOOTHI

@DOopMBI TEKYIIETO U MTOTOBOTO KOHTPOJS W (OHIBI KOHTPOJIBHBIX 3aJaHUU I TEKYIIETro
KOHTpPOJIsSL pa3padaThiBaloTCs Kadeapol MCXons W3 CHelU(PHUKU TUCIUIUIMHBI, U YTBEP)KIAIOTCA Ha
3aceqaHuy Kadeapsl.
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4.2 Kpurepuu OleHKH 3HAHUA, YMEHUI, HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH,
XapakTepu3yuIMXx 3Tanbl GopMUpoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa30BaTeJILHON NPOrPAMMBbI

Onucanue MIKaIbl OICHUBAHMS JIOCTH)KCHHS KOMIICTCHIIMH 110 JTUCIUIUIMHE MPUBEIACHO B
Tabimue 5.

Tabnuna 5
YpoBeHs OTMeTKa 10 NATHOATEHOW CUCTEME Onucanue
OCBOCHWSI (’Kx3ameH)
KOMTICTCHIIUN
BBICOKMIi «OTIHYHO» oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHUILUINH B npohecCHOHATBLHOM
JEATENbHOCTH, MPUMEHSATH METO/IbI
MaTEMaTU4YECKOTO aHanu3a 51
MaTeMaTU4eCcKOoro (KOMITBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOM NEeSITEIIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN duzuko-
MaTeMaTUYECKU anmnapar

6a30BbIil «XOPOLIIO» 3HaeT, HO C MpoOeIaMM, KaK HUCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
TeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "

SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, HE
JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

KaK BBISIBUTh €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJI€
npodecCuoHATBHON JesATeTLHOCTH,
IMPpUBJICYb ux JJISL peuicHu-d
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

TOPOTOBBIi «yIOBJIETBOPHTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCITUTUTAH B npodeCcCHOHAIbHON
ACATCIIbHOCTH, MMPUMCHSATDH METOAbI
MaTeMaTU4eCKOoro aHaM3a u
MaTeMaTH4YeCKOTo (KOMITBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO "

OKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA, KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTbH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIHOCTH,
IPUBJICYb ux Uit pereHHs
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YpoBeHs OTMeTKa 10 NATHOATEHOW CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMIIETEHLINU

COOTBETCTBYIOILNN duzuko-
MaTeMaTHYeCKUil ammapaT HO HE 3HaeT
JeTajen,  JIOMYCKaeT  HETOYHOCTH B
(bopMynupoBKax, HapyllaeT JOTHYECKYIO
IIOCJIEI0BATEIBHOCTD B U3JI0KEHUU
IPOrpaMMHOT0 MaTepuaia

- «HEYIOBJICTBOPHUTEIILHO o0yyJaroImuiicss He 3HaeT, KaKk MCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npodeccuoHaIbLHON
TeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTEeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUYECKOTO "
IKCIIEPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN duzuko-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepum oueHKH YCTHOTO OTBETA MPH NMPOMEKYTOYHOM aTTecTalluu

[Tpu oTBeTe Ha Bompoc 00yYArOMIUNCS 1EMOHCTPUPYET:

3HAHMSA: CIIOCOOCH pelath 3afavyd Mpo(eCCHOHAIBHOW IESTeIbHOCTH HA OCHOBE MCIIOIb30BAHHS
TEOPECTUUCCKUX U MPAKTHYECKHUX OCHOB C€CTCCTBCHHBIX MW TCXHHUYCCKHUX HAYK, a TaKXE MaTCMaTH4YCCKOI'O
armmapara (OI1K - 2).

YMEHHUS: CIIOCOOCH pemaTh 3amadd MpoeCCHOHANBHON MeATeNbHOCTH Ha OCHOBE HCIIOJIb30BAaHUS
TECOPECTUUCCKUX U MPAKTHYECKHUX OCHOB C€CTCCTBCHHBIX MW TCXHHYCCKHUX HAYK, a TaKXKE MaTeMaTHYCCKOI'O
armmapara (OIIK - 2).

BJIaJICHUEC HaBBbIKAMHU: CcrocooeH peuiaTth 3aaavuu HpO(i)eCCHOHaJ'IbHOfI JACATCIBHOCTH Ha OCHOBC
HCIOJIb30BaHUA TCOPCTHUCCKUX W MNPAKTUYCCKUX OCHOB CCTCCTBCHHBIX MW TCXHUUCCKHMX HAYK, a TaKiKC
maremaruueckoro ammapara (OI1K - 2).

Kpurepuii oueHku

YpoBeHs OTMeTKa 10 NATHOATEHOW CUCTEME Onucanue
OCBOCHWSI (’K3amMeH)
KOMIIETCHLIUU

BBICOKHI «OTIINYHO OOy4JaloIIMACs 3HaeT, KakK KCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
JTMCIUTUIAH B npodeccruoHaNbHON
NeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTu4ecKOro aHan3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHMS, TEOPETUYECKOTO u
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESTEIIbHOCTH,
MIPUBJICYb 1704 TUIst peeHHs
COOTBETCTBYIOIUN duzuKo-
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YpoBeHs
OCBOCHUS
KOMITETCHITUN

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’K3ameH)

Ornucanue

MaTeMaTUYECKUI annapar

0a30BbIi

«XOPpOIIO»

3HaeT, HO C MpoOeIamMH, KaK HMCIOJIh30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCIUTUTAH B npodecCHOHATHLHON
NeSITebHOCTH, PUMEHSI T METO/IbI
MaTeMaTHIECKOTO aHam3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "
AKCIIEPUMEHTAILHOTO  HMCCIENIOBaHUS, HE
JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;
KaK BBISIBUTh €CTECTBEHHOHAYYHYIO
CYIIHOCTh TPOOJIeM, BOSHHUKAIOMIUX B XOE
npodeccroHanbHOM e TEIIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN duzuko-
MaTeMaTUYECKU anmnapar

MOPOroBbIi

«YIOBJIETBOPHUTEIHHO

oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOI'O HCCJICAOBAHHUA, KakK
BbBISIBUTH CCTCCTBCHHOHAYYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHabHOM NESTEIIbHOCTH,
MIPHUBIICYb 1794 TUIst peeHHsI
COOTBETCTBYIOIUN duzuko-

MaTeMaTHYeCKUil ammapaT HO HE 3HaeT
JeTajen,  JIOMYCKaeT  HETOYHOCTH B
(bopMynUpoBKax, HapyllaeT JOTHYECKYIO
MOCJIeI0BATEIbHOCTh B U3JI0KEHUN
MIPOrpaMMHOT0 MaTepuaia

«HEYIOBIETBOPUTEITHHO

oOyJaromuiicss He 3HAeT, KaK MCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTo aHanm3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOT'O HCCIICAOBAHUA; KaK
BBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0J1e
npodeccroHanbHOM e TEIIbHOCTH,
MIPHUBJICYb 1704 TUIst peeHHsI
COOTBETCTBYIOINI duzuko-

MaTeMaTUYECKU anmnapar
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4.2.3. Kpurepum oueHKH BbINOJHEHUS TUIOBBIX PacyeToB
[Tpu BBIMOJIHEHUN KOHTPOJIBHBIX (CAMOCTOSITETTLHBIX) pabOT 00yJaIONIHIiCS IEMOHCTPUPYET:

KpnTepnn OICHKH BBINMOJHCHUSA THIIOBOI'0 pacyeTa

YpoBeHs
OCBOCHUS
KOMITETCHITUH

OTMeTKa 10 IATHOAIUILHON CUCTEME
(’K3ameH)

Ormucanue

BBICOKHH

«OTIIMYHO»

oOyJaroImuiicss 3HAeT, Kak HCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCcKOoro (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "
IKCIIEPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0J1e
npodeccroHanbHOM e TEIIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

0a30BbIii

«XOpOoI1IOo»

3HAeT, HO C MpoOeraMu, Kak UCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npohecCHOHATBLHOM
NesITeNIbHOCTH, MPUMEHSATH METO/IbI
MaTEeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "
SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, HE
JIOTTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJIE
npodeccroHanbHOM NeSITeNIbHOCTH,
MIPHUBJICYD 1704 TUTSE pelieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

MOPOroBbIii

«YAOBJICTBOPUTCIILHO»

oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEATEITBbHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTH4YeCKOTo (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA, KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIHOCTH,
MIPUBJICYb 1754 ISt peeHus
COOTBETCTBYIOIIHI busuKo-

MaTeMaTU4YeCKUil anmapar HO HE 3HaeT
JeTane,  JOMyCKaeT  HETOYHOCTH B
(GhOpMyIMpOBKaxX, HApYyIIAeT JIOTHYECKYIO
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’x3ameH)
KOMIIETEHLINU
MOCJIEA0BATEIBHOCTh B HU3J10KEHUU

MIPOrPaMMHOTO MaTepuaa

«HEYIIOBJIETBOPUTEIHHO

oOyJaromuiicss He 3HAeT, KaK MCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSITH METO/IbI
MaTEeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCcKOoro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOM NESITEIIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHsI
COOTBETCTBYIOILUN duzuko-

MaTeMaTUYECKU anmnapar

Pazpabomuux: ooyenm, Yymakoesa C.B.
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