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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 U3YUCHUSA JUCIHUIIIIMHBI ((HpI/IKJIa,Z[Ha}I MaT€MaTHuKa B TCXHOJIOTUHU U

OpraHu3aIyy MPEANPUATHH 00IIECTBEHHOTO MUTaHUs» oOydatomuecs, B coorBeTcTBuu ¢ ®PI'OC BO
1o HanpasieHuto NoAroToBku 19.03.04 TexHoI0THA TPOAYKIIUN U OPTaHU3AIMS 0OIIECTBEHHOTO
MMATaHUS, YTBEPXKICHHOTO NMprKazoM MunucrepcTBa oOpazoBanus u Hayku PO ot 17.08.2020.1.

Ne 1047, popmupytoT ciemyromnye KOMIETEHINH, yKa3aHHbIe B Ta0H1Ie

®opMupoBaHUEe KOMIIETEHINI B pouecce H3yYeHUs AU CHHUILITUHBI
«IIpukIagHasi MATEMATHKA B TEXHOJIOTUH U OPraHM3AIUHU NPeANPUSTHI 001IeCTBEHHOI0

NMUTAHU»
Tabmauma 1
Kommerenims Nunukatopel OTtanel Bune: O1LeHOYHEBIE
Kon HaumeHnoBanue JIOCTHKCHUS dbopMupoBaHHs | 3aHATUH IS cpencTBa Jist
KOMIIETEHITII KOMITETCHIINH B | (hOPMHPOBaH OIICHKHU YPOBHS
nporecce us c(OpMHUPOBAHHOCTH
ocsoenusa OIIOII | koMmeTeHIH KOMIIETEHIINHU
(rom) u
1 2 3 4 5 6
OIIK | Crocoben OIIK-2.1 1 JICKIINH, YCTHBIH OIpocC,
) PUMEHSTh PUMEHSIET NPaKTHYECKUE | THIIOBOW pacyer
OCHOBHBIE MaTeMaTHYECKUE 3aHATUSA
3aKOHBI U METO/IBI u
METO/IbI OCYIIECTBIISIET
HCCIIEI0BAHN MaTEMATHYECKIO
€CTECTBEHHBIX 00paboTKy
HayK IS JaHHBbIX,
pewieHust 3a1aq MOJTyYECHHBIX B
npodeccHoHaNbH | X01€  pa3paboTKu
OUl IEATENBHOCTH | MPOAYKLIMU
00I1IECTBEHHOTO
[IATaHUSA

Komnerenmus OIIK-2 taxxe opMupyercs B X0/1€ OCBOCHHUS AMCHUIINH: [Ipuknannas
MaTeMaTHKa B TEXHOJIOTUU M OPTaHU3aLUH PEANPUATHI 00IIECTBEHHOTO MUTaHUs1, DKOJIOTHS,
Heoprannueckas u ananutudeckas xumusi, OpraHuuyeckas 1 KOJJIOWAHas XuMus, bruoxumus,
Mukpo6uoIIorus MUIIEBBIX MPOIYKTOB, TOoBapoBeIeHNE IPOIOBOILCTBEHHBIX TOBApOB, MeTObI
HCCIIEIOBaHMSI ChIPhS U MUILEBBIX NPOAYKTOB, TeopeTnueckas TexHonorusa, CTaTuCTHYECKUE METOIbI
00pabOTKM JAHHBIX B TEXHOJIOTUU U OPTaHU3ALUH MIPEIIPUATHI 0OIIECTBEHHOTO MUTAHUS,
DJIEKTPOTEXHUKA.

2. Onucanue nokKasaresieid 1 KpUTepreB OLIEHUBAHUS KOMIIETEHIM I
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHus, ONMCAHHUE IKAJ OLIEHUBAHUS

IlepeyeHb OLIEHOYHBIX CPEICTB

Tabiuma 2
No HaumenoBanue Kpartkas xapakrepuctuka [Ipencrapienue o1eHOYHOTO
I/ | OIIEHOYHOTO CPEJCTBA OIICHOYHOTI'O CPE/ICTBA cpeactBa B OM
1 TumnoBoii pacuer CPEACTBO MPOBEPKU YMEHUM | KOMILIEKT 3aJIaHUH 11O

MNPUMCHATH TOJTYUCHHBIC
SHaHUA IJId pCHICHUA 3a1a4

BapUaHTaM

3




paszenam

OIPEACIIEHHOTO THIIA 110
pasaeny Ui HECKOIbKUM

VYeTHBIT onpoc

B yCTHOU (opme

JUCHUIIIIMHOU U

00beMa 3HAHUN

CpCACTBO KOHTPOJIA,
OpPraHn30BaHHOC KaK OIIPpOC

MeJarOruYecKoro paboTHUKA
00y4aroIuXxcsi Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOM

paccunTaHHOW Ha BBISICHEHUE
oOydarorerocs mo

OTIpeICTICHHOMY pa3nieny,
TeMme, mpobiemMe u T.11.

IUCLUILINHEL:

CeMUHapy

YCTHOTO OTIpoca

BOITPOCHI IO TCMaM

- HCPCUYCHb BOIIPOCOB K

- IIEpeYeHb BOIIPOCOB IS

IIporpamMmma oneHUBaAHUA KOHTPOJMPYEMOil THUCIUIITTHHBI

«IIpuxknagHas MaTeMaTHKA B TEXHOJIOTUH U OPTaHU3AIUM NPeINPUsiTHii
00IIIECTBEHHOT0 MUTAHUA»

Tabmuma 3
Kountponupyemslie Kon koHTpOnupyemoit
Ne POITHPY /L KOHTPOIHPY HaumeHnoBanue
pa3enbt KOMIIETSHIINY (VWJTU €€
/11 OIICHOYHOT'O CPE/ICTBA
(TeMBl AMCIUIIIMHEI) 4acTH)
1 2 3 4
1. | HeompeneneHnHublit N N
e OIIK-2 YCTHBIN OTpoc, THTIOBOM pacydeT
HHTETpal
2. | OnpenencHHBIH OIIK-2
HUHTETpal u €ero YcTHBIN onpoc, TUIIOBOM pacuer
TIPIITOKEHUS
3. nppepeHuranIbHbIE OIIK-2 . N
Huddep YcTHBIH OIpoc, TUTTOBOK pacyeT
ypaBHEHUS
4. | Teopus BeposTHOCTEH OIIK-2 Y CTHBIN ompoc, THIIOBOM pacdeT
5. | MaremaTuyeckas OIIK-2 . N
YcTHBIH OIpoc, TUTTOBOK pacdeT
CTaTHCTHKA

Onucanue noka3arteseil H KpUTepHeB OLCHUBAHNS KOMIIETCHIIUH M0 JUCHHUIINHE
«IIpukjaxHasi MaTeMATHKA B TEXHOJIOTUHM ¥ OPraHU3ALMU NPeANPUITHI 00111eCTBEHHOT0
NUTAHUSD HA PAa3JIHYHBIX ITaNaxX UX (popMUpoOBaHUs,
ONHUCAHME IIKAJ OLleHUBAHUS

Tabnuna 4
Kon WNHpukaTopsl IToka3zaTeny ¥ KPUTEPHH OLIEHUBAHHSI PE3yIbTaTOB 00YUEHUS
KOMIETEHIIN | JOCTH)KEHUS HUXKE MOPOTOBBIA | TPOJIBUHYTHIM BBICOKHU
U, OTaIlbl KOMIIETEHIIUN IIOPOTrOBOTO YpOBEHb YpOBEHb YpOBEHB
OCBOCHHUS YpOBHS (ymoBneTBopH (xopor1110) (oTHMYHO)
KOMIIETEHIIU (HeynoBieTBOpHU TEJIbHO)
" TEJIBHHO)
1 2 3 4 5 6




OIIK-2, OIIK-2.1 oOyuaronuiics He 3HaeT (pOyJaromuiics 0OyUaroIuics o0yuaroIuics
1 cemectp Perrenue 3HAYUTEIBHON 9acTH [TeMOHCTPUPYET [TeMOHCTPUPYET [TeMOHCTPUPYET
MHIKEHEPHBIX POTrPaMMHOTO BHAHHS TOJBKO BHAaHHE MaTepHana, BHAHHE OCHOB
3apad ¢ | Marepnana, moxo OCHOBHOT'O e TOIyCKaeT MaTepraa, IpakTHKH
OpHEHTHPYETCS B MaTepHaia, HO He  CYIIeCTBEHHBIX [PUMCHEHUSI
TTOMOTLPBIO OCHOBax BHACT JeTalei, HETOIHOCTEH MaTepuara,
MaTeMaTuIeCKoro |y iaremariaeckoro Imoryckaer MCUEPIIBIBAIOIIE U
arapara AHANM3a, OCHOBHBIX HETOYHOCTH B MOCJIeI0BATENRHO,
BCKTOPHOM MOHSATHSIX U METOJax, He  (popMyTHpOBKax, ETKO U JIOTHIHO
anreOpel, BHAET NPAKTUKY HapyIiaer M37araeT MaTepuar,
AHAJIUTUYECKOM  |[IPUMCHEHHMs MaTepHaia, [TOTHYECKYIO XOPOLLIO
reoMeTpHH W |mOIycKaer [OC/IEI0BATEIbHOCTh OpUEHTHpYETCS B
MATEMATHYECKOro |CYIIECTBEHHEIE OMMOKY B H3TI0KEHUN MaTepuae, He
AHAIM3A [POTPAMMHOTO BaTPyIHACTCS C
MaTepHaa OTBETOM TIPH
BHIOU3MEHEHUH
BaJaHuH

3. TunoBbie KOHTPOJIbHBbIE 32J]aHUS UJIM UHbIE MATEPHUAJIbI, HEO0OX0AMMbIe /IJIsl OLIEHKH 3HAHM,
YMeHM, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapakTepu3yolmXx 3Tanbl popMupoBaHus KOMIIETEHIIHI B Npolecce 0CBOEHMSI
o0pa3oBaTe/IbHON NPOrPaMMBbl

3.1 KoHTpoJibHBIE (CAMOCTOSATEIbHBIE) PA0OTHI

TemaTtnka Ba,Z[aHI/II\/'I K KOHTPOJIbBHBIM W CaMOCTOSATCIIbHBIM pa60TaM YCTAaHOBJICHA B
cootrBercTBuU ¢ [lacmoprom ¢oHga omneHouHbIX cpenactB (tabmuma 1). JlanHenii Bug pador
MMPOBOAUTCA Ha MPAKTUYCCKUX 3aHATUAX. Ba,Z[aHI/IH COCTAaBJICHBI IO TPUALATH BapHaHTHOﬁ CHUCTEMC
(mpuBeACH OJIMH U3 BapUAHTOB).

KonTpoabHast padora Ne 1
HNHTerpajbHble HCYUCIEHUS.
Heonpenesenubiii uHTErpaj. OnpeaejaeHHbI HHTEIPAJ U €ro NPUJIOKEeHHSI
1. HaliTu HeonpenesieHHbIe HHTETPAJIbI:
2
X
D [——
2x” +3
sin’x . \/_ . .
5) |e™ "sin2xdx; 6) |arctgxdx;7) —d3 2 x; 8)
X+

1) [ X8 i3 [ @x+Dysin3ds 4)jx+2o dx:

X’ +2x+5
x
1+3x+1

2. BBIYUCIUTD ONpeeICHHbIE UHTETPAITBI:

1) jxe “dx : 2)j dx: 3) j”‘/_

> x+1

In® x

3. BeruucnuTh miomans GUrypsl, OrpaHUIueHHON KPUBBIMH Y = 2x*—x - 2; y= x+x-1.
4. BeluucnauTh Iom@aab (GUrypsl, OrpaHHYCHHON KPUBBIMH, 33/IaHHBIMU B TOJIAPHBIX KOOpJIUHATAX.

r=8(—-cosp), p=0, qoz%.

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

N




6. Haiitu oObem Tena, oOpa3oBaHHOrO BpaimieHHeM BOKPYr ocu OX (UIyphl, paclooKEHHOH B
MIEPBOM KBaJIpaHTE U OTPAHUUYCHHOU MapaboJion y = X2, npsAMon y = -x + 2 u ocero Ox.

7. Berauciaute 00beM KOHYycCa BRICOTON H M painiycoM OCHOBaHHUS R.

o0
8. BeruncnuTh HECOOCTBEHHBIM WHTErPaJl WM YCTAaHOBUTH €r0 PacXOJUMOCThH 1) _[ R 13
X" +ax+
1

+o00

)
J.xe Y dx
0

KonTpoabHnast padora Ne 2
JAudpepennuaibubie ypaBHEeHUA

1. Pemmints nuddepennmanbHoe ypaBHEHHE:

) x-y+y=0; 2) x+Dy'=4x+2y; 3) (x+xy2)dx+(y+x2y)dy:0; 4) xy’zl—;
nx

5) 2x'—y=3x x#0; 6) y+y=cosx; 7) y+2xy=2xe"; 8) (I+x*)y+1+1y*>=0;
9) 2ydx+(y*> —6x)dy =0;10) ytgx—y=2.

2. HaiimuTe WacTHOE pelIeHHe JTUHEWHOTO OJHOPOAHOTrO Mud(depeHIMAaTLHOTO YPaBHEHHSI BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KO3 (D PUITMEHTaMU

1) y"+9y=0, y(7)=0, y'(m)=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, y'(0)=0
7) y'=7y"+10y =0, y(0)=2, y'(0)=-1

8) " +2y' +10y =0, y[%jzo, y'(%)zl

9) y"=6y"+9y =0, y(0)=1, y'(0)=0
10) y"+8y'+7y=0, y(0)=2, y'(0)=1

3. Pemuth muddepennpanbHoe ypaBHEHHUE:

!

1) y'=x-2x; 2) y"+sin2x=+x; 3) y"+L1:9(x+1); 4) y"-2y'ctgx=sin’x; 5)
X+
(y=1y"=2(y")*; 6) y"+50sin ycos’ y=0
3.2 Bonipochl yCTHOTO onpoca

1. Ilonsarue o uucinoBoMm pszne. CXOAMMOCTh U PacXOAMMOCTh 4yucioBOro psaa. Cymma pspia.
Heo6xomumeie yciaoBust cxonumoctd. CBOMCTBA CXOISIIMXCS YACIOBBIX PSIIOB.

2. JlocraTouHble TpPHU3HAKM CXOAMMOCTH: TEOpPEMBl CpaBHEHHWs, mpu3Hak JlamambGepa,

paavKanbHbIM pu3HaKk Koy, nHTerpansHbii npuzHak Komm.

[Tpusnak JleitOuuma cxonumoctu psaga. OneHka ocraTka psja.

AOCOIIOTHAS M YCIOBHAs CXOUMOCTb.

Crenennsble psinbl Teopembl AGenst. IHTepBan U paguyc CXOAUMOCTH.

HenpepriBHOCTE cymMMBbI cTeneHHOro psana. lduddepeHurpyeMocTs U HHTETPUPYEMOCTh

CYMMBI psifia U CTENIEHHBIX PSIIOB.

kW



11.

12.

13.

14.

15.
16.

17.

Teopema O €IMHCTBEHHOCTH PAa3J0KUMOCTH (PYHKIIMU B cTeneHHOW psa. CXOIuMOCTh
CTENEHHOTO psija.

[Tpumeps! pa3nokeHHs B CTENEHHOHN PsiT HEKOTOPHIX (HDYHKIIUM, OWHOMHUAIBHBIA PSII.
MopenupoBaHue moBeaeHus (PYHKIMHI, TpUMEHS 3HaHUS O (QYHKIIMOHATBHBIX PSAAaX.

. O6mme cBenaeHuss o auddepeHmanbHbIX ypaBHeHUsX. OCHOBHBIE OMNpeaeNeHus. 3aaadu,

NpUBOASIINE K TU(PEpEeHIINATBHBIM YPaBHECHUIM.

[TocranoBka 3agaun Komm misi ypaBHEHHUSI IEPBOro Mopsiaika. TeopeMa O CyIIECTBOBAHUM U
€IMHCTBEHHOCTH 3a1auu Komn.

OCHOBHBIE BHJBl YPaBHEHHWA TIEPBOrO MOPSIKA: YpPAaBHEHUE C PA3IACIIIOLIUMUCA
MEPEeMEHHBIMH; OAHOPOJHBIE AU(depeHInaIbHble ypaBHEHUS IEPBOr0 MOPSIKA.

Jluneiinple audQepeHnranbHble ypaBHEHHUs MEpBOro Mopsaka. YpaBHeHue bepuysmiu, ero
CBEJICHUE K INHEWHOMY YPaBHEHHIO.

Huddepennnanbaple ypaBHEHUS BbICIINX nopsakoB. 3amada Komm. IloHsATHE O KpaeBbIX
3agavax. TeopeMa O CylIeCTBOBAaHMU M €IMHCTBEHHOCTH pelieHus 3agaun Komm. YpaBHeHus
BTOPOT'O MOPSAKA.

Meroa noHWKEHHUs OPSAAKA.

Jluneiinple onHOponHBIE AudQepeHnnanbHble ypaBHEHUS BToporo mnopsiaka. CpoiicTBa
pemieHnii ypaBHeHUsA. D@yHJAaMEHTAJbHBIE CHUCTEMBI pelieHus. JIMHEilHbIe HEOIHOPOAHBIE
ypaBHEHHsI BTOPOTO Mopsiaka. Teopema o CTPYKType OOIIEero petieHusl.

[Toctpoenue Moneneil, UCnob3ys HHTErpasibHOE U T PepeHIInaIbHOe UCUUCIICHNUS.

3.2 Bonpochl 1J1s1 CAMOCTOSITEJILHOIO U3yYeHUsl.
1 .OGbikHOBeHHBIE AU (DepeHIInanbHbIe YPaBHEHHS BTOPOTO TTOPSIIKA.

2. MeTtoa NOHMKEHUS TIOPSIKA.
3. Teopema o CTpyKType OOIIETO pemieHus OJHOPOAHOTO auddepeHITMaTbHOTO YpaBHEHUS

BTOPOI'O IOpAAKa.

1.

4. CX0auMOCTh M paCXOJUMOCTh YHCIIOBOTO psifa.

5. AGconroTHas U YCIIOBHASI CXOJUMOCTb.

6. OyHKIIMOHAJIBHBIE PSIJIBIL.

7. DTanbl MaTEMaTUYECKOT0 MOJICTUPOBAHMSL.

8. Bunpl MaTeMaTUYECKUX MOJENIEH.

9. llpunoxxeHus: MaTeMaTUYECKOTO aHAIN3a B IOCTPOCHUH MaTeMaTHUYECKUX MOJIETIeH.

3.3 Bonpocskl py0e:kHBIX KOHTPOJIei

Bomnpocsl pyoesxknoro kouTposas Nel
Onpenenenne GyHKIUN HECKOJIBKUX EPEMEHHBIX, 001aCTh €€ 3aJaHMusl.

[onsarue npenen GyHKIINH HECKOIBKUX MTEPEMEHHBIX, TOBTOPHBIE TPEAECIIHI.

2. HenpepbiBHOCTh. YacTHble Npou3BOAHbIE (YHKIMH. ['€OMETPUYECKUN CMBICT YaCTHBIX

IIPOU3BOIHBIX.

3. Tlomnwni guddepennnan u nojgHoe npupamenue ¢yHkiuu. [lomueii muddepennnan u ero
CBS3b C UACTHBIMH TMPOU3BOJHBIMH, TPUMEHEHHE B TNPUOMMKEHHBIX BBIUYMCICHHSIX.
JlocTaTouHbIE YCIOBHUS CYIIECTBOBaHHUA MOJHOro nuddepennuana. YactHble MPOU3BOAHBIE U
noJiHbIe U (HepeHInaibl BRICIIMX TOPSIKOB.

4. ®opmyna Teinopa 1yt GyHKIIUN IBYX MEPEMEHHBIX.

5. IlpomsBonHas 10 HanpasiIeHUIO. I pagueHT.

6. DOxctpemyM (GYHKIUU HECKOJBKHUX HE3aBHUCUMBIX NepeMeHHBIX. [loHsTHEe 00 3KCTpeMalbHbIX
3HaYeHUAX (QYHKIMM JBYX THlepeMeHHbIX. HeoOXxoaumple W  JOCTAaTOYHbBIE YCJIOBHUS
CYLIECTBOBAHMSI SKCTpeMyMa (DYHKLUHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

7. YcnoBHblid 3kcTpeMyM. IloHATHE 00 YCIIOBHOM 3KCTpeMyMe (YHKIMU ABYX IEPEMEHHBIX.

Meron HeompeneneHHbIX MHOXuTened Jlarpamka. HanOosbiiee w1 HanMeHbIlee 3HAYCHUS
GbyHKIMIH.



Bonpocsl py6e:kHOro KOHTpOIs No2

1.0Onpenenenue NBOMHOrO MHTETpaja Kak Mpefesia HHTErpaibHbIX cyMM. CBOMCTBA ABOMHBIX

uHTEerpanoB. Teopema O CylIECTBOBAaHMM JIBOMHOTO MHTErpajia. BeluucieHue JBOMHOTO HMHTErpaja
IMyTECM CBCIACHUS K IOBTOPHOMY.

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

JNBOMHBIX MHTErpasax. 3ajada O BBIYMCICHHHM Macchl Tena. [IpuMeHeHue ABOMHOrO HMHTErpaia K
BBIYMCJICHHIO IUIONIAACH, 00BEMOB.

ANl

>

o

Bonpocs! pyoexnoro konrposs Ne3

[TonsiTue o ymuciaoBom psiae. CXOAMMOCTh M PaCXOAUMOCTh 4YHUCIOBOTO psiga. Cymma psja.
Heo6xoaumeie ycinoBust cxoauMoctu. CBOWCTBA CXOSAIIMXCS YUCIOBBIX PSAIOB.

JloctaTouHble TMPU3HAKU CXOJMMOCTH: TEOpeMbl cpaBHeHus, npusHak Jlamambepa,
paaukanbHbIi npu3Hak Koy, nHrerpansHbiii npusHak Komm.

[Tpuznak JleitOuuia cxoqumoctu psaa. OneHka ocTaTka psja.

AOGcComoTHas M YCIIOBHASI CXOAUMOCTb.

Crenennsie psaasl Teopembl AGens. IHTepBall U paanyc CXOIUMOCTH.

HenpepsiBHOCTS CyMMBI cTenieHHOTO psifa. AuddepeHunpyeMocTs 1 HHTErpUpPYEeMOCTh CyMMBI
psiia ¥ CTENEHHBIX PSAOB.

TeopemMa O €IMHCTBEHHOCTH pA3JIOKUMOCTH (YHKIMM B CTENeHHOH psaa. CXoIuMocTh
CTENEHHOTO psija.

[Tpumeps! pa3ioxKeHus B CTETIEHHON psAJl HEKOTOPBIX (DYHKIIMA, ONHOMUAIBHBINA P
MonenupoBaHue noBeAeHUs GYHKIHM, TPUMEHsIsl 3HaHUs O QYHKIIMOHATIBHBIX PsJlax.

Bonpocel pyde:xHOro KoHTpoJisa Ned

O6mue cBepenust o auddepeHManbHBIX ypaBHeHHSX. OCHOBHBIC ONpEIeNeHUs. 3a/aud,
npuBosIIHe K AU dHepeHIInaTbHbBIM YPaBHCHUSIM.

[locranoBka 3amaun Komm miisg ypaBHEHHMs NEpBOro nopsaka. Teopema o CyHIECTBOBAHMM U
€AMHCTBEHHOCTH 3a1aun Komnm.

OcHOBHBIE BHJBl YpPaBHEHUH NEPBOrO MOpsAKa: YPaBHEHUE C pa3JeISIIOIIMMHUCS
MEPEMEHHBIMH; OAHOPOJHBIE AU depeHInaIbHble ypaBHEHUS IEPBOr0 MOPSIKA.

Jlunetinsle audQepeHnnanbHble YpaBHEHUS TEpBOro Mopsaka. YpaBHeHHe bepHymim, ero
CBEJICHUE K IMHEWHOMY YPaBHEHHIO.

HuddepeHnnansabie ypaBHEHHUS BBICIIUX MOPsAKoB. 3amada Komm. [loHsTHE O KpaeBBIX
3agavax. TeopeMa O CylIeCTBOBAaHMU M €IMHCTBEHHOCTH pelieHus 3agaun Komm. YpaBHeHus
BTOPOT'O MOPSAKA.

Meron noHnkeHus NopsaKa.

Jlunelinple onxHOponHBIE AM(QepeHIranbHble ypaBHEHUs BToporo mnopsiaka. CBoiicTBa
pemeHuit ypaBHeHus. OyHaamMeHTaNbHBIE CUCTEMBI pemieHus. TeopeMa 0 CTpyKType oOIIero
pereHust oAHOpoIHOTO AudepeHIrnanbHOro ypaBHeH!s. CBOHCTBA UX PELICHUH.

JluneliHple HEOMHOPOJHBIE YpPaBHEHHS BTOPOrO MOpsaka. Teopema O CTPYKType OOIIero
peLIeHus.

Bomnpocskl pyde:xkHOro KOHTpOJIsA Ne 5

3amauyn MaTeMaTUUECKON CTaTUCTHKH.
CratucTudeckoe pacrpeielieHie BEIOOPKH.
[Tonuron u rucrorpamma. IMnupudeckas QyHKIUS pacipeieIcHusI.
Craructrueckas OlleHKa apaMeTPOB pacipeieCHuUs.
['enepanbHas 1 BHIOOpOYHAS CPETHSS.
I'enepanbHas U BBIOOpOYHAsI AUCTIEPCHSL.
8
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7.
Bonpocs! pyoexHoro kounrposs Ne 6

8. DEMEHTHI TEOPUH KOPPEISALUH.

9. @OyHKIMOHAIbHAS, CTATUCTUYECKAS U KOPPEIALIMOHHAS 3aBUCUMOCTH.

10.  KoadduuueHT xoppensuuu.

1. Jluaum perpeccun.

12. NHuTtepBanbHOE OLeHUBaHUE. [[OBEpUTEIBHBIA UHTEPBAIL Ui OLICHKA MaTEMaTUYECKOTO
OKHJaHUS.

13. HopMmanbHoe  pacmpeneneHue TOpud HM3BECTHOM M HEHM3BECTHOM  CPEIHEM
KBaJIpaTHYECKOM OTKJIOHEHHUH.

14. CraTucTyeckue rumnoTesbl.

15. Cratuctuueckue KpUTEpUH MIPOBEPKU TMITOTES.

16. Kpurepuii [Iupcona.
3.4. Bomnpocsl 1J1s1 CAMOCTOATENbHOI0 U3yYeHUSI.

1 .OGbrikHOBeHHBIE AU (DepeHIInanbHbIe YPaBHEHHS BTOPOTO TTOPSIIKA.

2. Metoa NOHMKEHUS TTOPSIKA.

3. Teopema o CTpyKType OOIIETO pemieHus OJHOPOAHOTO auddepeHITNaTbHOTO YpaBHEHUS
BTOPOTO TOPSIKA.

4. CX0auMOCTh M paCXOJUMOCTh YHCIIOBOTO psifa.

5. AGconroTHas U YCIIOBHASI CXOJUMOCTb.

6. OyHKIIMOHAJIBHBIE PSIJIBI.

7. DTanbel MATEMaTHYECKOTO MOJICTHPOBAHUSI.

8. Bunpl MaTeMaTHYECKUX MOJENIEH.

9. IIpunokeHuss MaTeMaTHYECKOTO aHAJIM3a B MOCTPOCHUH MaTEMaTHIECKIX MOJICTICH.

3.5 IIpome:xxyTOUHASE ATTECTANUSA

[TpomMexyTodHast aTTECTAIHS CIY>KUT OLIEHKOU PabO0Thl 00YUaIOIIErocs B TEUEHUE BCETO CPOKa
oOyueHUsT W TpU3BaHA BBIIBUTH YPOBEHb, MNPOYHOCTh M CHUCTEMATHUYHOCTb MOJYYEHHBIX WM
TEOPETUYECKMX W MPAKTUYECKUX 3HAHHWM, NPHOOPETeHUS HABBIKOB CAaMOCTOSTEIBHOM paboThl,
Pa3BUTHS TBOPUYECKOTO MBILIUICHUS, YMEHUE CUHTE3UPOBAThH MOJIyU€HHbIE 3HAHUS U MPUMEHSITh UX B
pelIeHUU TPaKTUYECKUX 3a]1ay.

DK3aMEHAIlMOHHBII OWJIET TOMHMMO TEOPETHYECKHX BOIPOCOB BKIIOYAET KApTOUKY C
MPAaKTUYICCKUMU 3aJaHUAMHA 11O OCHOBHBIM TEMaM AUCHUIIJINHBI.

KonTponbHble TpeOoBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YpPOBHIO YCBOEHUS
JTUCHUIUTUHBI U OTPaXKalOT €€ OCHOBHOE COJIEp KaHUeE.

Jlng monydeHus 3K3aMeHa o0ydaroluiics 00si3aH BBIIIOJHUTH BCE CaMOCTOSITENbHbBIE PadOTHI,
HalmnucaTtb KOHTPOJIbHBIC pa6OTI>I, HpOI>'ITI/I COGGCG,Z[OBaHI/IC 110 BBIITOJIHCHHBIM THUIIOBBIM pacucTam, T.C
oOydJaronumcs:

3HaeT: KaK HCIIOJb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBLIX OUCHUIUIMH B
npodeccuoHabHOM ~ IeATENbHOCTH, MPUMEHSITh  METOAbl ~ MaTeMaTH4YecKoro  aHaiau3a W
MaTEMaTHYECKOrO (KOMIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUYECKOTO U HKCIEPUMEHTAIHLHOTO
UCCIIEIOBaHMs; KaK BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MNpoOJeM, BO3HUKAIOIIUX B XOJE
npoeCCUOHATBHON  JIeATENbHOCTH, NPUBJIEYb WX U1 PEIHICHUS COOTBETCTBYIOIIMN (PU3UKO-
MaTeMaTUYECKUU anmnapar;

ymeer: HUCIIOJIB30BaTh OCHOBHBbBIC 3aKOHbI CCTCCTBCHHOHAYYHbIX AJUCLUIIIINH B
npodeccuoHabHOM ~ IEATENbHOCTH, MPUMEHSITh  METOAbl ~ MaTeMaTH4YecKoro  aHaiau3a W
MaTEMaTHYECKOrO (KOMIBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETUYECKOTO U HKCIEPHUMEHTAIHLHOTO
UCCJIEIOBaHMS; BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3HUKAIOIIUX B XOE
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npopEeCCUOHATIBHON  JIeATENbHOCTH, NPUBJIEYb WX U1 PEIHIEHUS COOTBETCTBYIOIIMN (PU3UKO-
MaTeMaTU4YeCKUH anmnapar;

BJIaJieeT: HABbIKAMHU HCIIOJb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX NHUCLUIUIMH B
npopeCCUOHATBHON ~ JEATENbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHalu3a u
MaTeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHYECKOIO M SKCIEPUMEHTAIBLHOIO
UCCIIC/IOBAHMsI; HABBIKAMH BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJEM, BO3HUKAIOUIMX B
X07ie MPOQECCUOHATBLHON NEATENIbHOCTH, MPUBIEUb MX JAJS PEIIEHHs COOTBETCTBYIOILUHN (PU3UKO-
MaTeMaTUYECKUH amnmnapar.

BOHpOCbI, BbBIHOCHUMbIC HA IK3aMCH

1. Kommnekcusie yncna. OnpeneneHue.

2. KowmmiekcHsie uncna. JleficTBue ¢ HUMH B anredpanyeckon popme.

3. KommuekcHble uncna. Ix reomerpudeckast HHTEpIpeTausl.

4. KowmmiekcHbie uncia. Tpuronomerpudeckas popma.

5. KommekcHble uucna. J[eHCTBUS CKOMIUIEKCHBIMU UYHCIAMHM B TPUTOHOMETPHUUYECKOM
dopwme.

6. Marematnueckuil ananu3. OnpeneseHne HeoNpeaeIeHHOIO HHTErpajla U €ro CBONWCTBA.

7. WuTerpanbHble UCUUCIICHUS. Ta0nuia HHTETPaioB.

8. HuterpanbHble ucyucieHUs. MeToj 3amMeHbl MEPEMEHHONM B HEONpPEAeIEHHOM
WHTErpae.

9. HWnrterpanpHble ucuucieHusd. VHTerpupoBaHue IO YacTsAM MJI1 HEOIPEIEICHHOIO
WHTErpaa.

10. MaTerpanpHelie ncurcnenus. OnpeneneHue onpeeIeHHOro HHTerpaia u ero CBOMCTBA.
11. NaTerpanbabie ucurcieHus. MeTo1 3aMeHbl TIEPEMEHHOM B ONIPEAEIICHHOM UHTETpale.
12. UaTerpanbHbie  ucyuciaeHus. VHTerpupoBaHwe 1O YacTAM Uil  ONPEAEICHHOIO

WHTErpana.

13. Naterpanbabie ucuuciaenus. HaxokaeHuwe rmiomaneid mpu MOMOIIA ONPEAECTICHHBIX
MHTETPaJIOB.

14. UnTerpanbHble ucuucieHus. Haxoxxaenne oOBEMOB TpH TOMOIIM OMpPEIeTICHHBIX
MHTETPaJIoB.

15. InddepennnanbHbie ypaBHEHHsI IIEPBOTO MOPSIKA.

16. quddepeHnuanbHble ypaBHEHUS C PA3ACISIONIUMUCS TIEPEMEHHBIMHU.

17. Onpnoponansie nuddepeHnnanTbHbIe YpaBHEHHS TIEPBOTO MOPSIKA.

18. Jluneitnbie quddepeHnnaibHbie ypaBHEHUS TIEPBOTO MOPSIKA.

19. .JInddepennmanpabie ypaBHEHUS BTOPOTO TOPSIKA.

20. Iuddepenmanpapie ypaBHEHUS BTOPOTO MOPsIKa. METO MOHMUKESHHUS TTOPSIIKA.

21. XapaktepucTudeckue ypaBHEeHHs i IuGGEepeHIIMANTHBIX YpaBHEHHUH BTOPOTO
MOpJIKa., UX PEIICHUE.

22. OgHopoxansie nuddepeHIaIbHbIe 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. luckpeTHbIE CIy4yailHbI€ BETUYUHBI.

31. HenpepbIBHBIE Clly4dailHbIe BEJIMYNHBI.

32. HopManbHbIii 3aKOH paclpeiesICHUs CyYailHbIX BEJTMYHH.

33. MaTtemaTuyeckas CTaTUCTUKA. BapuanmoHHbIE Ps/IbL.

34. Kputepuii CThroieHTA.
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CuTyanHoHHBIE 321241

1. CKOpOCTb MPSIMOJIMHEHHOTO JIBUKEHUS Tella BBIpaXkaeTcs: opMynoi

v =2t+3t" (m/c). Haiitn IIyTh, IPOMJCHHBIN TEJIOM 3a 5 CEKYHJ OT Hayaja JABUKCHUSI.
2. CKOpOoCTh IPSMOJIMHEHOTO IBI)KEHUSI TeJla BhIpaskaeTcs popmyIioi

v=2t+3t" (m/c). HaiiTu myTh, IPOIICHHBI TeTOM 3a | MHHYTY OT Ha4ana IBHUKCHUSL.
3. CKOpOCTb MPSIMOJIMHEHHOTO JIBUKEHHUS Tella BBIpaXkaeTcs: opMynoi

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

v=2t+3t* (m/c). HaiiTu myTh, IPOIiICHHBI TeOM 3a 45 CEeKYH] OT HaYalla ABIKCHHSL.
5. CKOpOCTb MPSIMOJIMHEHHOTO IBUKEHHUS Tella BeIpaXkaeTcs: opMynoi

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

6. Haiinute ko3 puureHT HaKJIOHA KacaTelbHOM, MPOBEIeHHON K TpaduKy QyHKINN
y=¢"—Xx — | B ero Touke ¢ adbcuuccoii xg = 0.

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

8. HaiinuTe ko3¢ UIMEeHT HaK/IOHA KacaTeIbHOH, MPOBEACHHON K rpaduKy QyHKIHH
y=Inx+ x>/3 B ero Touke ¢ abCIUCCoil Xo = 2.

9. Haiinure yrinoBoit ko3 uUIMEHT KacaTeIbHOW, TPOBEICHHON K rpaduKy QyHKIIMH

y= 3x°-2x +1 B €ro TouKe C abcruccon xo = 1.

10.  Haiinure yrimoBoit KoahGHUIMEHT KacaTeTbHOU, TPOBEACHHON K TpaduKy QPyHKITUN
y= 7x>-21x +18 B ero Touke ¢ abcruccon xg = 1.

11. BeposTHOCTH M3rOTOBJIEHUS CTAaHJIAPTHOM JeTalu Ha AaHHOM craHke paBHa 0,9. Haiitu
BEPOATHOCTH, 4TO U3 B3AThIX Hayrana 300 neranei 250 okaxyTcsi CTaHAAPTHBIMH.

12. beuto nocaxeno 400 nepeBbeB. HaliTu BEpOSITHOCTH TOrO, YTO YMUCIO HPHKUBLINXCA
nepeBbeB coctaBUT OT 360 10 375, ecivu BEpOSTHOCTh MPUKUBAHUS OTACIBHOTO JIEpEeBa COCTABIISIET
0,9.

13. Ha HekoTopoM yuacTke noBpexacHsl rpajgoM 20% pacrennii. KakoBa BEpOsSTHOCTSB, 4TO U3
100 pacTenuii okaxyTcs MOBPEKAEHHBIMU OT 15 10 25 pactenuit?

14. Iltunedadbpuka nocrapnser B Marazu 90% sui nepBoil katreropuu. Haiitu BeposTHOCTD
toro, uro B naptuu 10000 stui yrcio sull nepBoit katreropuu 0yzaet He menee 8900.

15. Bcexoxectp ceMsH naHHOM naptuu paBHa 90%. Haiitu BeposTHOCTH TOro, uto M3 100
MOCESIHHBIX B30UIET 95 cemsiH.

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

17. OxoTHUK, uMeOIMH 4 maTpoHa, CTPENSET B IE€Jb 10 NMEPBOro MOMaJaHus WM MOKa HE
M3pacXoAyeT MaTpoHbl. BeposTHOCTH momajgaHusi B Leilb Opu Kaxjaom BeicTpene 0,25. CoctaBuTh
3aKOH pacrpeieNIeHHs CIIy4YallHOW BETUYMHBI X — YKClia U3PAacX0JOBAHHBIX TATPOHOB.

18. Monera Opomiena Tpu paza. CinydaiiHas BenuuuHa X — 4HMCiI0 nosiBieHus repoa. Hamucats
3aKOH paclpeesieHus: U MOCTPOUTh MHOTOYTOJIbHUK pacipe/ieleHus] Cy4yailHOM BEeTUYHUHBI X.

19. CocTtaBuTh 3aKOH paclpeiesieHusl NoNajaHus B II€JIb NPU YETHIPEX BBICTPENAX, E€CIIU
BEPOATHOCTH MOMNAJJaHUsI MPHU OJTHOM BhIcTpenie 0,25.

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

21. BeposTHOCTB TOTO, YTO B OMOIMOTEKE HEOOX0MMMasi CTYJEHTY KHHUTa cBOOOHA, paBHa 0,3.
CocTaBUTh 3aKOH pachpeesieHusi 4ucia OMOIUOTEK, KOTOpbIE MOCETUT CTYIEHT, €Cu B TOpoje
YyeThIpe OMOIMOTEKH.

22. Ha 60 coproucnbITaTeIbHBIX Yy4acTKax OMpeAesieHa CIeayromas ypoKalHOCTh SpPOBOM
MIIeHHUIIBL, 11/Ta. [[poBecTr cTaTUCTHYECKYI0 00pabOTKY JaHHBIX.
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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. Cpengnemecsiunas 3apruiara 100 paOOTHMKOB XO3SMCTBA 3a UCTEKIINI T'OJI, THIC. pyO.
[TpoBecTu cTaTHCTUYECKYIO O0OpAOOTKY 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;
3,4;2,6;2,9;2,6;3,3;3,7;,3,5;3,0;1,7; 1,8

MUHHCTEPCTBO CEJILCKOI'O XO3511ICTBA POCCUMCKON ®EJEPALINN
®enepanibHOE TOCYAApCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE
yUpexKIeHUE BBICIIETO 00pa30BaHUs
«CapaToBCKHUi rOCy1apCTBEHHBIN arpapHbiii yHusepcuteT uM. H.M.BaBunoBay»
Kadenpa «Martemarnka, MeXxaHUKa U HHKEHEpHAsI rpaduka

9K3AMEHAHI/IOHHBH71 BMJIET Ne 5
no aucuuiuinie «[IpukaagHas MaTreMaTHKa B TEXHOJOTHH U OPTaHU3AI|H [TPEIPUATHI
00LLIECTBEHHOT'O TTUTAHUS

HurerpanbHoe ncuucnenue. CBONCTBA HEOMPEAEIEHHOIO HHTErpaa. .

. Muddepennmanbaple ypaBHEHHS TIEPBOTO MOPSIKA.

3. PemuTh 3amady: BEpOATHOCTh TOTO, YTO B OmOIMoOTEKke HeoOXoaumasi CTYIACHTY KHHra
cBoOoaHa, paBHa 0,3. CocTaBUTh 3aKOH pacIpelesieHus] Ynucia OMOIMOTEK, KOTOpPbIE
MTOCETUT CTYJEHT, €CJI B TOPOJIE YE€ThIpe OUOTHOTEKH.

N —

Hara
3aB.xadenpoit I'.H. Kampimosa

4. Meroanyeckue MaTepHaJibl, ONpeaesiiolue Npoue1ypbl OeHUBAHUS 3HAHMI, yMEHHUI,
HABBIKOB M (HJIM) ONBITA AeATEJIbLHOCTH,
XapaKTepu3yIMX 3Tanbl (opMUPOBaAHUA KOMIIETEHIUI

4.1 llpouenypsl OlleHNBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIH) ONBITA AeATEJIbHOCTH
Kontpons pesynabraroB oOy4deHHMs OOydalomUXcs, OTanmoB U YPOBHS (HOPMHUPOBAHHSA
KoMIeTeHIMi mno aucuuiuinHe «lIpukinagHas MareMaTMKa B TEXHOJOTMM W OpraHMU3allH
NPEANpPUATHI OOLIECTBEHHOIO MUTAHUSM» OCYIIECTBIIIETCS Yepe3 MPOBEJCHHE BXOIHOIO, TEKYINETo,
BBIXOJJHOTO KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIbHON pabOThI
@OpMbI TEKYIIEr0 M MTOrOBOTO KOHTPOJS M (DOHIBI KOHTPOJBHBIX 3aaHUN Uil TEKYILETro

KOHTPOJIS pa3padaThiBatOTCS Kadeapod MCXOId W3 CHCHU(PUKH TUCIHHUIUIMHBI, W YTBEPKIAIOTCS HA
3aceaHuy Kadepsl.

4.2 Kpurepuu OleHKH 3HAHUA, YMEHUI, HABBIKOB U (MJIM) ONBITA €ATEJIbHOCTH,
XapakTepu3yuIMX 3Tanbl GopMUpoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMbI
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OnucaHue MIKaIbl OICHUBAHMS JIOCTH)KCHHS KOMIICTCHIIMH 110 JTUCIUIUIMHE IMPUBEIACHO B
Tabimue 5.

Tabmuna 5
YpoBeHs OTMeTKa 10 NATHOALTEHON CUCTEME Onucanue
OCBOCHWSI (’K3ameH)
KOMIIETEHLINU
BBICOKMIi «OTIHYHO» oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHUILUINH B npohecCuoHATBLHOM
JEATENBbHOCTH, MIPUMEHSATH METO/IbI
MaTEMaTU4YECKOTO aHanu3a 51
MaTeMaTU4eCcKOoro (KOMITBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHabHOI NESTEIILHOCTH,
MIPHUBIICYb 1794 TUIst peeHHs
COOTBETCTBYIOINN duzuko-
MaTeMaTUYECKU anmnapar

6a30BbIil «XOPOLIIO» 3HaeT, HO C MpoOeIaMM, KaKk HCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTEeMaTH4eCKOT0o aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "

SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, HE
JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

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

TOPOTOBBIi «yIOBJIETBOPHUTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCITUTUTAH B npodecCHOHAIbHON
ACATCIIBbHOCTH, IMPUMCHSATDH METOAbI
MaTeMaTU4eCcKoro aHaM3a u
MaTeMaTH4YeCKOTo (KOMITBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO "

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,  JTOMyCKaeT  HETOYHOCTH B
(GhOpMyIMpOBKaxX, HApYyIIAeT JIOTHYECKYIO
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’Kx3ameH)
KOMIIETEHLINU
MOCJIEA0BATEIBHOCTh B HU3J10KEHUU
MIPOTPaMMHOTO MaTepuasa
- «HEY/IOBIIETBOPUTEIBHO» 00yYarOLIMIACS HE 3HAET, KaK MCIIOJIL30BaTh

OCHOBHBIC 3aKOHBbI €CTCCTBCHHOHAYYHBIX

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

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccrnoHabHOI NESTEIbHOCTH,
MIPHUBIICYb 1794 TUIst peeHHs
COOTBETCTBYIOINN duzuko-

MaTeMaTUYECKU anmnapar

4.2.1. Kpurepum oueHKM YCTHOTO OTBETA MPH NMPOMEKYTOYHOM aTTecTaluu
[Tpu oTBeTe Ha Bompoc 00yYArOMIUNCS 1EMOHCTPUPYET:
3HAHMSA: CIIOCOOCH pelath 3afavyd Mpo(eCCHOHAIBHOW JESTeIbHOCTH HA OCHOBE MCIIOIb30BAHHS
TEOPETUYECKUX M TPAKTHYECKHX OCHOB ECTECTBEHHBIX M TEXHHUYECKMX HAyK, a TaK)Ke MAaTeMaTHYeCKOro
ammapara (OI1K - 2).
YMEHHs: CHOocOOCH pemiaTh 3aadyd NpopeCCHOHATBHON AESATENPHOCTH HAa OCHOBE MCIIOJIb30BAaHHS
TEOPETUUECKUX M TPAKTHYECKHX OCHOB ECTECTBEHHBIX M TEXHHUYECKMX HAyK, a TaK)KE MAaTeMaTHYeCKOro
armapara (OIIK - 2).
BJIaJIlcHHMEe HABBIKAMHU: CIIOCOOCH pellaTh 3aJadd NMPOQPEeCcCHOHATBHON NESITENILHOCTH HAa OCHOBE
UCIIONIb30BAHUSI TCOPETHYECKUX W MPAKTHYECKUX OCHOB ©CTECTBEHHBIX M TEXHHYECKMX HAyK, a TaKxke
maremaruyeckoro ammapara (OI1K - 2).

Kpurepuii oueHku

YpoBeHs
OCBOCHUS
KOMTICTCHIIUN

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’K3amMeH)

Ornucanue

BBICOKHH

«OTIIMYHO»

o0yJaroImuiicss 3HAeT, Kak HCIOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npodeccuoHaIbLHON
JeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTEeMaTH4eCKOT 0o aHanm3a u
MaTeMaTU4eCKOoro (KOMIIBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETUYECKOTO "
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESTEIIbHOCTH,
MIPHUBIICYb 1704 TUIst peeHHs
COOTBETCTBYIOILUI duzuko-
MaTeMaTUYECKU anmnapar

0a30BbIii

«XOpOoI1Io»

3HaeT, HO C MpoOeIaMM, KaKk HCIOJIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIIINH B npodeccuoHATBLHON
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YpoBeHs
OCBOCHUS
KOMITETCHITUN

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’K3amMeH)

Ornucanue

NeSITebHOCTH, PUMEHSI T METO/IbI
MaTeMaTHIECKOTO aHam3a u
MaTeMaTH4YeCKOTo (KOMITBIOTEPHOTO)
MO/JICIIMPOBAHUS, TEOPETHYECKOTO "
AKCIIEPUMEHTATLHOTO  HCCIEIOBaHUS, HE
JOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;
KaK BBISIBUTD €CTECTBEHHOHAYYHYIO
CYIIHOCTh TPOOJIEM, BOSHHUKAIOMIUX B XOE
npodeccroHanbHOI NESTEIIbHOCTH,
MIPHUBJICYb 1704 TUTst peeHHs
COOTBETCTBYIOILUN duzuko-
MaTeMaTUYECKU anmnapar

MOPOroBbIi

«YIOBJIETBOPHUTEIHHO

oOydaromuiicss 3HaeT, KaK HCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
JeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCcKOoro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "

OKCIICPUMCHTAJIIBHOT'O HCCJICAOBAHUA, KakK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHabHOI e TEIILHOCTH,
MIPHUBIICYb 1794 TUIst peeHHs
COOTBETCTBYIOINN duzuko-

MaTeMaTHYeCKUil amnmapaT HO HE 3HaeT
neraned,  JOMyCKaeT  HETOYHOCTH B
bopMynupoBKax, HapyllaeT JOTHYECKYIO
MOCIIEI0BATEILHOCTD B U3II0KEHUU
MIPOrpaMMHOT0 MaTepuaia

«HEYIOBJIETBOPUTEIHHO

oOyJaromuiicss He 3HaeT, KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

OUCLUIUINH B npodeccuoHaIbLHON
JeSITeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO u

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBIIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOM e TEIIbHOCTH,
MIPHUBJICYb 1704 TUTst peeHHs
COOTBETCTBYIOILNN duzuko-

MaTeMaTUYECKU anmnapar

4.2.3. Kpurepum oueHKH BbINOJHEHUS TUIIOBBIX PacyeToB
[Tpu BBIMOJIHEHUH KOHTPOJIBHBIX (CAMOCTOSITETTLHBIX) padOT 00yUJaIONIUIICS TEMOHCTPUPYET:

KpnTepnn OICHKH BBINMOJHCHUSA THIIOBOI'0 pacueTa
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YpoBeHs
OCBOCHHS
KOMITETCHIIUT

OTMeTKa 110 IATHOAIUILHON CUCTEME
(’x3ameH)

Ornucanue

BBICOKHH

«OTIIMYHO»

oOyJaroImuiicss 3HAeT, KakK HCIOJIb30BATh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCTIATLTAH B npodeccuoHaIbLHON
JeSTeTbHOCTH, PUMEHSI T METO/IbI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOTO)
MOJICJIUPOBAHMUS, TEOPETUYECKOTO "
IKCIICPUMEHTAIBHOTO HCCIICIOBAHMS;, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESITEIbHOCTH,
MIPHUBJICYb 1704 TUIst pereHHs
COOTBETCTBYIOILUN ¢duzuko-
MaTeMaTUYECKU anmnapar

0a30BLIi

«XOpOoI1IOo»

3HAeT, HO C MpoOeraMu, Kak UCIOIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B npohecCHOHABLHOM
NesITeNIbHOCTH, MPUMEHSATH METO/IBI
MaTeMaTH4eCKOTO aHanm3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECKOTO "
SKCIIEPUMEHTAJILHOTO  MCCIEIOBaHUs, He
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJI€
npodeccroHanbHOM NEeSITeNIbHOCTH,
MIPHUBJICYD 1704 TUTSE pelieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

MOPOroBbIii

«YAOBJICTBOPUTCIILHO»

oOyyaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX

TUCIMILTAH B po(heCcCHOHATTLHOM
NEeATEILHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "

OKCIICPUMCHTAJIBHOI'O HCCJIICAOBAHUA, KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccHoHaIbHOM JeATEIIHOCTH,
MPUBJICYb 1754 ISt pereHHs
COOTBETCTBYIOIIHI busuKo-

MaTeMaTHYECKU anmapaT HO HE 3HaeT
JeTaneid,  JONMycKaeT  HETOYHOCTH B
(opMyIHMpOBKaxX, HapyIIAeT JIOTHYECKYIO
M10CJIEI0BATENBHOCTD B U3JI0KEHUU
IIPOrpaMMHOI'0 MaTepuaia

«HCYOOBJICTBOPUTCIILHO»

oOyuJaroluiicss He 3HAeT, KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’x3ameH)
KOMIIETEHLINU

JUCHUILUINH B npohecCHOHATBLHOM
JEATENBbHOCTH, MIPUMEHSATH METO/IbI
MaTEMaTUYECKOrO aHanu3a 51
MaTeMaTU4eCcKoro (KOMITBIOTEPHOTO)
MOJEIUPOBAHU, TEOPETUYECKOTO 51

OKCIICPUMCHTAJIIBHOT'O HUCCIICAOBAHUA; KaK
BbBISIBUTH CCTCCTBCHHOHAYUYHYIO CYIIHOCTH

npooiem, BO3HUKAIOIINX B X0Je
npodeccroHanbHOI NESTEIIbHOCTH,
MIPHUBIICYb 1704 TUTst peeHHs
COOTBETCTBYIOILUN duzuko-

MaTeMaTUYECKU anmnapar

Pazpabomuux: ooyenm, Yymakoesa C.B.
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