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1. [lepeyeHb KOMNETEHIIMI C YKA3aHHEM 3TANOB UX (JOPMHUPOBAHUA B MpPolecce OCBOCHUS
o1ron

B pesynbrare uszydenus aucuuiuivebl «llpuknanHas mMatemaTHKa B TEXHOJIOIMH IPOJYKTOB
MMATAHUS U3 PACTUTEILHOTO CHIPhs» oOyuaromuecs, B coorBeTcTBUH ¢ ®I'OC BO mo HampaBieHUIO
noarotoBku 19.03.02 IlpoayKTel NUTaHUS U3 PACTUTEIBHOIO ChIPbsl, YTBEPXKACHHOIO IPUKA30M
MunucrepctBa oOpazoBanus u Hayku PD or 12.03.2015.r. Ne 201, dopmupyroT crenyromue
KOMIIETEHIIUH, IIPEJICTaBICHHbIE B Ta0nuLe 1.

®opMupoBaHUe KOMIIETEHIUI1 B polecce H3yYeHH s TUCHUTIITUHBI
«IIpukjiaiHasi MaTeMATHKA B TEXHOJIOTHH NPOAYKTOB MUTAHUS U3 PACTUTEIHHOIO ChIPbS

Tab6ymma 1
Kommerenims Nunaukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATUN IS CpeAcTBa s
KOMITETEHIINI KOMITETEHIIMHN B | (popmupoBaH OLICHKU YPOBHS
nporecce us c(OpPMHPOBAHHOCTH
ocBoenus OIIOII | komnereHun KOMIIETEHIIUHT
(cemectp) u
1 2 3 4 5 6
VK - | Crnocoben VYK-1.2. 12 JIeKIIMY, YCTHBIN ONpoC,
1 OCYILICCTBIIATH PaCCManI/IBaeT IMPAKTUYCCKUC KOHTpPOJIbHAA pa60Ta
IIOHUCK, BO3MOKHBIC 3aHATUA
KPUTHYICCKHUU BapHAHTEI
aHaJIn3 U CHHTEC3 peHICHI/IH 3a/1a4n,
WHPOPMAIUH,
— OLICHUBAs ux
- JIOCTOMHCTBA |
TOZXO juis | HEOCTATKH
peleHus
IIOCTAaBJICHHBIX
3a/1a4

Komnerennuss YK-1 Ttakke ¢opMupyercs B XO0J€ OCBOEHHUS AMCHMIUIMH: Maremaruka
(6a3oBbIil ypoBeHb), MHpopmaTHKa.

2. Onucanue moka3sareJieid ¥ KpUTEpHEB OLICHUBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux (popMUpPOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS

HepequL OLICHOYHbLIX CPEACTB

TaoOmuma 2
Ne HanmenoBanue Kparkas xapaktepuctuka [IpencraBnenue OLlEHOYHOTO
/0 | OIIEHOYHOTO CPEJCTBA OLICHOYHOI'O CPEACTBA cpenctea B OM
1 KonrtponbHas pabota | CpeACTBO MPOBEPKU YMEHHH | KOMIUIEKT 33aHUH 110
MIPUMEHATH MTOJTyYEHHBIE BApUAHTaM
3HaHUA JJI peLIeHUs 3a1a4
ONPEIETIEHHOT O TUIIA T10
paszeny Ui HECKOJIbKUM
pasnenam
2 YCTHBIN onpoc CPENCTBO KOHTPOJIS, BOITPOCHI 110 TEMAM

3




B yCTHOU (opme

JUCHUIIIIMHOA U

00beMa 3HAHUN

OpraHu30BaHHOC KaK OIIpOC

MeIaroruYecKoro paboTHUKA
00yJaromuXxcsi Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOM

paccyMTaHHOW Ha BBISICHEHUE
oOydarorierocs 1o

OTIpeIeJICHHOMY pa3zeny,
TeMe, TpoOJIeMe | T.II.

JVCUUTIIAHBIL:

- IepedyeHb BOIMPOCOB K
CEMUHapy

- IepedyeHb BOMPOCOB IS
YCTHOT'O OIpoca

IIporpamMmMa oueHMBaHUS KOHTPOJMPYeMoii Jucuuiinabl «Ipukinagnas
maremMatnka B cucremax TI'C uB»

Ta6uuma 3
No KonTponupyemsie Kon xoHTponupyemoin HanMeHoBaHme
- pasnerns KOMITCTEHIINH (WM e¢
/1 OLICHOYHOT'O CPEICTBA
(TeMbI AMCIUTLITUHEI) JacTH)
1 2 3 4
1. | Jluneitnas anreopa. .
KOMILICKCHDC qncnap YK-1 YCTHBII 0onpoc, KOHTPOJIBHAsS paboTa
2. | Martemaruueckuit YK-1 .
AHAIIS YcTHBI orpoc, KOHTpONIbHAs paboTa
3. |IIpunoxenus YK-1 .
HPOM3BOHOM YCTHBIH 0onpoc, KOHTPOJIBHAsS paboTa
4. | HeonpeneneHHBIHM VK-1
UHTETpall.
OnpeneneHHsli YCTHBIH 0onpoc, KOHTPOJIbHAS paboTa
WHTETpal 17§ ero
TPUIIOKESHUS
5, nuddhepeHInaIbLHbIE VK-1 o
}{[paq;(}ll)egnﬂ YCTHBI 0onpoc, KOHTPOJIBHAsS paboTa
6. | Teopus BeposiTHOCTEH YK-1.2 Y CTHBIH ONPOC, KOHTPOJIbHAS paboTa
7. | CnyuaiiHple BETMYHHBI YK-1 YCTHBII 0Npoc, KOHTPOJIbHAsS paboTa
8. | Maremarnueckas YK-1.2

CTaTUCTHUKa

YCTHBIH OIpOC, KOHTPOJIbHAS paboTa

Onucanue nokasareseil M KpUuTepueB OLleHMBAHUSI KOMIETEHIUI M0 JUCHHUILINHE ATeMaTHKA»
Ha pa3jIMYHbIX 3Tanax ux opMUpOBaHMS,
ONUCAHME IIKAJ OLleHUBAHUS

Tabnuua 4
Kon WNHuaukaTopsl IToka3zaTenu ¥ KPUTEPHH OLIEHUBAHMSI PE3yIbTaTOB 00yUEHUS
KOMIIETEHIIM | JIOCTHKECHUS HUKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, Tallbl KOMIIETEHIIUH IIOPOrOBOT0 YPOBEHb YPOBEHB YPOBEHb
OCBOEHUS YpOBHS (ynosneTBopu (xopor1o) (oTnHM4HO)
KOMIIETEHIIU (HeyIoBIIETBOPH TEJIBHO)
u TEJILHO)




1 2 3 4 5 6
VK-1 CriocobeH He 3HaeT, KaK BHaeT, KaKk 3HAeT, HO C 3HAET, KaK
2’3 CeMeCTpBI OCYILECTBIATH HCIIOJIB30BaTh IMCIIOJI30BATh HpOGCJ’IaMI/I, KaK IMCIIOJIBb30BATh
TIOHCK, OCHOBHBIC 3aKOHBI  |OCHOBHBIC 3aKOHBI [CIIOJIb30BATh OCHOBHBIE 3aKOHBI
KPHTHYECKHiT €CTECTBEHHOHAy4YHbl |eCTECTBEHHOHAYY (OCHOBHBIC 3aKOHBI [ECTECTBCHHOHAYY
AHATIIS J | X AMCLMILIHH B HBIX AMCIMIUINH B |eCTECTBEHHOHAYYH HBIX JUCLUILUIMH B
npodeccHoHaANBHON  [MPO(ECCHOHATBHO [pIX IUCHUIUIMH B MPO(hECCHOHATLHO
CHHTC3 JIeSITeIIbHOCTH, i NeSITENbHOCTH,  [MPO()eCCHOHANBHOMH AesSTEIbHOCTH,
uHdOpMAIHH, MPUMEHSTH METOJBI  [IPUMEHSITh e TeIbHOCTH, PUMEHSITh
HPUMCHATD MaTeMaTHYecKoro  [METOJBI [PUMEHSITH METO]IbI METObI
CHCTEMHBbIN aHanM3a u MaTeMaTU4YECKOI0 |[MaT€MaTHYECKOI0 |[MaTeMaTH4ECKOIo
IoAX0x, JUISL | MaTeMaTH4ecKoro AHaIN3a 1 AHAIH3a 1 AHAIH3a 1
pelIeHus (KOMIIBPIOTEPHOTO) ~ [MAaTEMaTHYECKOTO [MAaTEMaTHIECKOTO [MATEMaTHIECKOTO
MOCTABJICHHBIX MOJICTNPOBAHHA, (KOMITBIOTEpHOT0) |[(KOMITBIOTEPHOTO) |[(KOMITBIOTEPHOTO)
3anay TEOPETHYECKOTO M [MOAENUPOBAHUS, [MOICIHPOBAHUS, |[MOJECIMPOBAHN,
9KCIIEPUMEHTAJILHOT TEOPETUUECKOTO U [TEOPETUUECKOTO U [TEOPETHYECKOTO U
0 UCCJIE0BaHUs PKCIIEPUMEHTAIbH PKCIEPUMEHTAIBHO PKCIEPHUMEHTAIBH
OT0 MCCIIEIOBAHUS [FO MCCIIEIOBAHUS, (OT0 MCCIIEIOBAHMS
HO HE 3HaeT HE JIOIyCKaeT
neranem, CYLLIECTBEHHBIX
IToIycKaer HETOYHOCTEH
HETOYHOCTH B
(bopMyIHpOBKaXx,
HapyIaeT
ITOTHYECKYIO
MOCIIEI0BATENLHO
CTb B M3JI0KECHUH
MPOrpaMMHOTO
MaTepuasa
He 3HaeT, Kak BHaeT, KaKk 3HAEeT, HO C 3HAeT, KaK
VK-1.2 UCIIOJIb30BaTh MCIIONIH30BATh mpoGenamu, Kak MCII0JIb30BaTh
- OCHOBHBIE 3aKOHbl  |OCHOBHBIE 3aKOHBI [ICIIOJIb30BATh OCHOBHBIE 3aKOHBI
Paccmarpusae €CTECTBEHHOHAYYHBI [ECTECTBEHHOHAYY |[0OCHOBHBIE 3aKOHBI [ECTECTBEHHOHAYY
T BO3MOJKHBIC | X IUCUHUILIHH B HBIX AUCIMIUINH B |eCTECTBEHHOHAYYH HBIX JUCILUIUINH B
BapHUaHThI npodeccnoHaBHON  MPO(ECCHOHATIBHO [BIX AUCHUIUIMH B MPO(dheCcCHOHATBLHO
pereHus JIeSITeIIbHOCTH, i IeSITeNbHOCTH,  [MPOQEeCCHOHANBHONA A TETbHOCTH,
MPUMEHSTH METOJBI  [TPUMEHSTh e TeTbHOCTH, MPUMEHSTH
sajay, MaTeMaTHYecKOro  [METOBI MPUMEHSTH METOJIBI METObI
OLcCHHUBAA HX aHaIM3a U MaTeMaTHIeCKOro MaTeMaTH4eCKOro [MaTeMaTHYECKOTO
JOCTOMHCTBA U | MaTeMaTU4YECKOTO AHaInu3a u QHAIM3a U QHaJIn3a u
HEIOCTATKU (KOMIIBIOTEPHOT0)  [MaTeMaTH4eCKOro [MaTeMaTHYeCKOI'0 [MaTeMaTHYeCKOTo
MOJIECIIUPOBaHUs, (KOMITBIOTEPHOT0) |[(KOMITBIOTEPHOTO) |[(KOMIIBIOTEPHOTO)
TEOPETHYECKOTO U [MOJEIUPOBAHUS,  [MOJIEJIMPOBAHUS, |[MOJEIMPOBAHUS,
9KCIIEPUMEHTAJILHOT TEOPETHYECKOTO U [TEOPETUUECKOTO U [TEOPETHYECKOTO
0 UCCJIeJIOBaHUs PKCIIEPUMEHTANIbH PKCIEPUMEHTAIBHO PKCIIEPUMEHTAIbH
OTO MCCIIEIOBAHUS [FO MCCIICAOBAHUS, (OTO HCCIIEIOBAHUS
HO HE 3HaeT HE JIOIyCKaeT
neranei, CYIIECTBEHHbIX
momyckaet HETOYHOCTEH
HETOYHOCTH B
(bopMyIHpOBKax,
HapymaeT
ITOrMYecKyIo
[TOCTIeIOBATENBEHO
CTh B M3JIOKEHUH
MPOrPaMMHOTO

MaTepuaia




3. TunoBbie KOHTPOJIbHBIE 32JJaHHUSI UJIM HHbIE MATEePHAJIbl, HEO0OX0AMMbIe /IJIsl OLIEHKH 3HAHMH,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH,
XapakTepu3youmx 3Tanbl opMUpPOBaAHUS KOMIIETEHIUIH B IIpoLecce 0CBOEHUs
o0pa3oBaTe/ibHOI POrpaMMBbl
3.1. BX0qHO# KOHTPOJIb

Ha NEpBOM 3aHATUU 110 y‘Ie6H0ﬁ JAUCLHMITIIIMHC «HpI/IKHaI[HaSI MaréMaTrnka B TCXHOJIOI'MHU
IMPOAYKTOB IIUTAHUSA U3 PAaCTUTCIBHOI'O CBIPhA» NPEAYCMOTPECH BXOI[HOI71 KOHTPOJI.

BOl'[pOCLI BXOJHOI'O KOHTPOJIsA

. Onpenencuue npenena QyHKIAA.

. CBoiicTBa mipeiesioB (hyHKIIHH.

. PackpeiTie HeonpeaeneHHOCTeN B IIpeienax.

. IlepBbIil 3amMedaTeIbHbIN IPEE.

. BTopoii 3aMeuaTenbHbli Ipeet.

. Onpenenenue Mpou3BOTHOM.

. [IpaBwita quddepeHnnpoBaHus.

. Tabnmuna npon3BOAHBIX.

. Haxoxaenue npou3BoJHON OT CJI0KHOM (PYHKIIHU.
10. MccnenoBanue GyHKIIUU HA SKCTPEMYM.

11. UccnenoBanue GpyHKIMH HA BHITYKIOCTh, BOTHYTOCTh, TOUKH TIepernuoa.

O 00 1N DN W —

Pesynbprarhl TEKYIIEr0 KOHTPOJISA UCIIOJIB3YIOTCS IIPU IIPOBEICHNHN TPOMEKYTOUYHOM aTTECTALUU.

3.2 KontposabHbie (caMoCTOsITEJIbHbIE) PA60THI

Temaruka 3aJaHWii K KOHTPOJBHBIM W CAMOCTOSTEIIBHBIM pa0oTaM YCTaHOBJICHA B
coorBercTBuM ¢ Ilacmoprom ¢oHma omeHoYHBIX cpeactB (tabmawmia 1). JlamHelii Bug pabor
MIPOBOAMTCS HA MPAKTUYCCKUX 3aHITHSX. 3aJaHMsl COCTABIICHBI MO TPHUAIIATH BAPHAHTHON CHCTEME
(mpuBenEH OJMH U3 BApPUAHTOB).

KonTtpoabnas padora Ne 1
HNHTerpajbHble HCYHCICHUS.
Heonpeneaennsiii uHTErpaj. OnpenejaeHHbIH HHTErPaJ U ero NPUJI0KeHUs!

1. HaiiTu HeonpeieeHHbIE HHTETPaJIbL:

x° 5x+8 x+20
1) I2x3+ ; 2) _[ dx 3) J.(2x+1)sm3xdx 4) _[ dx;

5) [e™ *sin2xdx: 6) [arct ﬁdx; 7) | ——dx:8) | ——.
)I )I J )Ix3+8 )J.l+3\/x+1
2 BLI‘-II/IC.HI/ITB OHPCHCHCHHLIC I/IHTCFpaHLI'

1) jxe tIn?x 1+\/_

x+1

3. BBI4HCIUTS TIOmAb (GUrypH, OTPAHUYEHHOH KPUBBIME y = 2X% —X — 2; y = -x? + x — 1.



4. BplUMCAUTh IUIOMIAb (UTYpPbI, OTPAHUYEHHOW KPUBBIMU, 33JaHHBIMH B MOJISIPHBIX KOOPAMHATAX.

r=8(l-cos¢p), p=0, qo:%.

5. Haiitu nnuny ayru kpuBoid Y =1+Sin X; —<x <

NN

7
3

6. Haiitu oObem Tena, oOpa3oBaHHOrO BpamieHHEM BOKpYr ocu OX (Uryphl, pacroioKEHHOH B
TIepBOM KBaJ[paHTE ¥ OrPaHUUCHHON MapaboIIoi y = X2, IpAMOii y = -X + 2 1 ocbio OX.

7. Beruuciaure 00beM KoHyca BbICOTOM H 1 pannycom ocHoBanus R.

. K dx _
8. BpIynciuTh HECOOCTBEHHBIH WHTErpajl WM YCTAaHOBHUTH €r0 PacXoJuMOCTh 1) Im, 2)
X% +4x +
1

+00
[ xe ™ dx
0
Kountpoabnas padora Ne 2
JuddepeHunanbHbIe YPAaBHEHUA

1. Pemmnth muddepennmansHoe ypaBHEHHUE:
y .

1) x-y+y=0; 2) (2x+1y'=4x+2y; 3) (x+xy2)dx+(y+x2y)dy=0; 4) xy'=|—,
nx

5) 2xy'—y=3x%,x20; 6) y+y=cosx; 7) Yy+2xy=2xe*; 8) (@+x?)y+l+y?=0;
9) 2ydx +(y? —6x)dy =0; 10) y'tgx—y=2.

2. Haiigure yacTHOE pelIeHHE JIMHEWHOTO OAHOPOJHOTO M depeHaIbHOro ypaBHEHHS BTOPOTO
MOpS/IKA C TOCTOSIHHBIMU KO3 (hUITEHTAMHU:

1) y"+9y =0, y(7)=0, y'(7r) =1

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

4) y"-3y'+2y=0, y(0)=0, y'(0)=1
5) y"-5y'+6y=0, y(0)=5, y'(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) y"+2y' +10y =0, y[gjzo, y’(%j:l

9) y'-6y'+9y=0, y(0)=1, y'(0)=0

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

3. Pemute muddepennmranbHoe ypaBHEHHE:

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"+50sinycos®y =0
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10.

11.

12.

13.

14.

15.
16.

17.

1.

3.2 Bonpochbl YCTHOIO O1poca

[Tonsitue o yuciaoBom psane. CXOOAUMOCTh U PaCXOJAUMOCTh 4YHCIOBOro psana. Cymma psna.
Heo6xoaumeie ycinoBusi cxonumMocTd. CBOHCTBA CXOISIINXCS YUCIOBBIX PSIOB.

JloctaTouHble TpPHU3HAKK CXOAMMOCTH: TeOpeMbl CpaBHeHus, mpusHak Jlamambepa,
pagukanbHbIM npusHak Kowmm, nHTerpansHsiil npusHak Komm.

[Ipusnak Jleibuuma cxoaumoctu psaga. OneHka ocTaTka psja.

AOGcCoIoTHAs M YCIIOBHASL CXOIUMOCTb.

Crenennsie psaasl Teopembl AGens. IHTepBall U paanyc CXOIUMOCTH.

HenpepeiBHOCTE CcymMMBbI cTenieHHOTO pana. duddepeHunpyeMocTs U HHTETPUPYEMOCTh
CYMMBI psiJia U CTENIEHHBIX PSJIOB.

Teopema O €IMHCTBEHHOCTH PA3JIOKUMOCTH (GYHKIMM B CTeNmeHHOH psa. CXoIWMOCTb
CTENEHHOT'0 psJa.

[Ipumeps! pa3ioKeHus B CTETIEHHOM psiJl HEKOTOPbIX QYHKIUN, OMHOMHAIBHBIN Psi.
MopenupoBaHue noBeAeHHs (DYHKIIHIA, TPUMEHSISI 3HAHUS O (PYHKIMOHAIBHBIX PsaxX.

Oo6mue cBeaeHus o nuddepeHIHATBHBIX ypaBHEHUsX. OCHOBHbBIE OIpeneieHus. 3anayd,
MPUBOASIINE K TU(PepeHIINATbHBIM YPAaBHECHHSIM.

[TocTanoBka 3amaun Kommwm st ypaBHeHus: nepBoro nopsiaka. Teopema O CylIeCTBOBAHUM U
€IMHCTBEHHOCTH 3a1a4yu Komn.

OcCHOBHbBIE BHJIBI YPAaBHEHUW MEPBOr0O MOPSAKA: YpaBHEHUE C Ppa3AeiIAIOLIIMMUCS
MEPEMEHHBIMH; OJTHOPOIHBIE MU PepeHIIaTbHBIE YPaBHEHHS IIEPBOTO TOPSIIKA.

Jluneitnple nuddepeHnanbHble ypaBHEHUS MEPBOrO MOpsiika. YpaBHeHHEe bepHymnu, ero
CBEJICHUE K JJUHEITHOMY YpaBHEHHUIO.

Huddepennunanbaple ypaBHEHUs BblcHIMX HopsAakoB. 3anada Komm. IloHsTHE O KpaeBbIX
3amavax. Teopema o CylIeCTBOBAaHUM M €IMHCTBEHHOCTH pelieHus 3anauu Koum. YpaBHeHUs
BTOPOT0 MOpsJIKA.

MeTo 1 NOHMKEHUS MOpPsIIKa.

JIuneitnsle onHOpoAHbIE AU depeHnanbHble ypaBHEHHMsT BTOporo mopsaka. CoiicTsa
peumieHui ypaBHeHus. (DyHIaMEHTalIbHbIE CUCTEMBI pelleHus. JIuHelHHbIE HEOAHOPOIHBIE
ypaBHEHMsI BTOpOTo nopsijika. Teopema o CTpyKType OOIIEero pereHusl.

[Toctpoenue Moneneil, ncnonb3yst UHTErpajibHOE U TU(hepeHIINaTbHOE HCUUCIEHUS.

3.3 Bonpochl py0e:kHBIX KOHTPOJIeH

Bonpocel pyoexknoro kountpoJisa Nel
Omnpenenenne QyHKIIUU HECKOIBKHUX TIEPEMEHHBIX, 00JIACTh €€ 3a/1aHHUs.

ITonsarue npeaci q)YHKHI/II/I HECKOJIbBKHUX INTCPEMECHHBIX, ITIOBTOPHBIC IPCACIIbI.

2. HenpepbiBHOCTh. YacTHble Npou3BOJAHBIE (QYHKUUHU. ['€oMEeTpHUecKuil CMBICT YacCTHBIX

MIPOU3BOIHBIX.

3. Tlonueli nuddepenman u noaHoe npupamenue ¢yHkiuu. [lonueit quddepenunan u ero
CBA3b C YaCTHBIMU MPOU3BOJHBIMM, IPUMEHEHHE B MPUOJIMKEHHBIX BBIYUCICHUSX.
JlocTaTouHble YCIOBHS CYIIECTBOBAHUS MOJHOrO AuddepeHnnana. YacTHble TPOU3BOIHBIE U
noJiHble quddepeHIranbl BHICIINX TOPSIKOB.

4. ®opmyna Teinopa ans GyHKIUH 1BYX NEPEMEHHBIX.

5. [TlpoumsBonHas 1o HampaBiaeHUo0. [ pagueHT.

6. OkcTpeMyM (QYHKUMHU HECKOJBKMX HE3aBHCHUMBIX NepeMeHHbIX. [IoHsTHE 00 3KCTpeManbHbIX
3HaueHUsX (yHKUMKM JABYX nepeMeHHbIX. HeoOxonumble u  JOCTAaTOYHBIE — YCIIOBHS
CYIIECTBOBAHUSA IKCTpeMyMa (PYHKLUH JIBYX HE3aBUCHUMBIX IIEPEMEHHBIX.

7. YcnoBublil 3kcTpemyM. [loHsiTHE 00 yCIOBHOM 3KCTpeMyMe (DYHKIMM JBYX IE€PEMEHHbIX.

Meron HeonpeneneHHbIXx MHOxuTenel Jlarpanxa. HanmOGonbluee ¥ HauMeHbllee 3HAYECHUS
(GyHKIHH.

Bonpockl py0e:xkHOro KOHTpOoJIs Ne2



1.0npenenenne qBOMHOIO MHTErpaia Kak Ipejienaa MHTerpaabHbIX cyMM. CBOMCTBA ABOWMHBIX
uHTErpanoB. Teopema O CyleCTBOBAaHUM IBOWHOIO WMHTErpaja. BeruucieHue ABOMHOIO MHTErpaia
IIyTEM CBEJEHUS K IOBTOPHOMY.

2. [lepemena mopsiika UHTETPUPOBAHUS B ABOMHBIX MHTErpajax. 3aMeHa NMEpEeMEHHBIX B
NBOMHBIX MHTErpajax. 3ajada O BBIUMCIEHMM Macchl Tena. IlpuMeHeHne OBOMHOrO MHTErpajia K
BBIUHCJICHUIO TIOIAJEH, 00bEMOB.

Bonpocel pyde:xHoro koutTpoJis Ne3
1. Tlonarue o yucnoBoMm psjae. CXOOUMOCTh U PacXOJUMOCTh uucioBoro psaa. Cymma psna.
Heo6xoaumeie ycinoBust cxonumMocTd. CBOHCTBA CXOISIINXCS YUCIOBBIX PSIOB.
JloctaTouHble MPU3HAKU CXOJUMOCTHU: TEOpEeMbl cpaBHeHUs, mnpuszHak Jlamambepa,
pagukanbHbIM npusHak Kowmm, nHTerpanbHbii npusHak Komm.
[Tpusnak JleitOuuia cxonumoctu psaa. OneHkKa ocTaTka psijia.
AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.
Crenennsie psaasl Teopembl AGens. IHTepBall U paanyc CXOJIUMOCTH.
HenpepsiBHOCTE CyMMBI cTenieHHOTO psifa. AuddepeHimpyeMocTs 1 HHTErpUPYEMOCTb CyMMBI
psilla ¥ CTENEHHBIX PSAOB.
7. Teopema O EIMHCTBEHHOCTH pAa3lOXUMOCTH (YHKIMU B CTerneHHOW psa. CXxoaumMocTb
CTENEHHOTO psija.
8. IlpumepsI pa3yioKeHHsI B CTETICHHOM PsIi HEKOTOPBIX (DYHKIMI, OMHOMHATIBHBIN S,
9. MonenupoBaHue noBeAeHs PYHKIMMA, TPUMEHSS 3HAHUS O (PYHKIIMOHAIBHBIX PsIax.

N

oA W

Bonpocsl py0esxknoro konTpoJs Ned

1. Ob6mme cBenenus o nuddepeHUAIBHBIX ypaBHEHUsX. OCHOBHBIC ONpeACIeHUs. 3ajadu,
npuBoasLIe K 1 PepeHuaibHbBIM YPaBHEHHSIM.

2. TlocranoBka 3amaun Komm s ypaBHEHHs NepBOro nopsiaka. Teopema o CyIIeCTBOBAaHUHU U
€AMHCTBEHHOCTH 3a1a4yu Komm.

3. OcHOBHBIE BUABI YPAaBHEHWH TIEPBOTO MOPSIKA: YpaBHEHUE C pa3JeNsIIoIIUMHUCS
NEePEMEHHBIMH; OJTHOPOHbIE TU(PepeHIaTbHbIE YPaBHEHUS IEPBOTO MOPSIKA.

4. Jluneitnble auddepeHuraibHble YpaBHEHUs IEpPBOro mopsaka. YpaBHeHue bepHymiu, ero
CBEJICHHE K JIMHEITHOMY YPaBHEHHUIO.

5. Huddepennmnanpapie ypaBHeHHs] BbICIIUX mopsiakoB. 3amgada Komm. [lonsatne o kpaeBbIx

3amaqax. TeopeMa o CylIecTBOBaHUM M €IMHCTBEHHOCTH pelieHMs 3anauu Kowmm. YpaBHeHUS

BTOPOT'O TOPSAKA.

MeToa noHMKEeHMsI TOpsIIKa.

7. JluneiiHple oOIHOpPOAHBIE Au(depeHaIbHble YpaBHEHHUs BToporo nopsaka. CpoiicTBa
peuieHuii ypaBHeHus. DyHIaMEeHTalIbHBIE CUCTEMBI pelleHus. Teopema o CTpyKType oOIero
penieHust ogHOpoaHOrO audPepeHnmranbHoro ypapHeHus. CBOMCTBA UX PEIICHUIA.

8. JluHeilHble HEOJHOPOJHbIE YpaBHEHHs BTOPOro Mopsaka. Teopema O CTPYKType oOIiero
pelIeHus.

o

Bonpocs! pyoexnoro kourposs Ne 5

3aza4u MaTeMaTU4eCKON CTaTUCTUKH.

CraTucTHYECKOE pacIpe/IeIeHUe BBIOOPKH.

[Tonmuron u ructorpamma. Mnupudeckas GyHKIUS pacipeeieHus..
CraTtucTudeckasl OLlEHKa 1apaMeTpOB PacIpeeICHMSL.

I'enepanbHas U BBIOOpOYHAs CPEAHSS.

I'enepanbHas 1 BEIOOpOYHAS TUCTIEPCHUS.

NoabkowhE

Bonpocsl py0esxkHoro kouTpoJas Ne 6



8. DnEeMEHTHI TEOPUH KOPPETSLUH.

9. @OyHKIMOHANBHAS, CTATUCTUYECKAsl U KOPPEISALIMOHHAs 3aBUCUMOCTH.

10.  Kosddumuent koppensun.

11.  Jluaum perpeccum.

12. NHrepBanpHOE oLeHUBaHUE. JlOBEpUTEIBHBIN UHTEPBAI I OLICHKHM MaTeMaTU4eCKOro
OKUIaHUS.

13.  HopmanpHOe  pacmpeneneHue TpU  HM3BECTHOM W HEU3BECTHOM  CPEIHEM
KBaJJPaTU4YE€CKOM OTKJIOHEHUHU.

14.  Craructuyeckue runoTessl.

15. Cratuctuueckyue KpuTepUn IPOBEPKU THITOTES.

16.  Kpurepuii [Tupcona.
3.4. Bomnpocsl AJisi CAMOCTOSITEJILHOT0 U3YYeHHUsI.

1 .O0bIkHOBeHHBIE AU depeHITnaIbHbIC YPaBHEHUS BTOPOTO TOPSIKA.

2. MeTtoa NOHMKEHHSI TIOPSIKA.

3. Teopema o0 cTpyKType OOIIEro pemeHus OJHOPOIHOro AuddepeHInaIbHOr0 ypaBHEHUS
BTOPOTO MOPSIKA.

4. CX0auMOCTh M pacXOJMMOCTb YHUCIIOBOTO psija.

5. AGcoJIIOTHAs! ¥ YCIIOBHASL CXOJIUMOCTb.

6. OyHKUIHUOHAJIbHBIE PS/BI.

7. DTanbl MaTEeMaTUYECKOr0 MOJICTUPOBAHMSL.

8. Buapl MaTeMaTHYECKUX MOJEIIEH.

9. [IpunoxeHuss MaTEMaTHYECKOTO aHAJIN3a B TIOCTPOSHUU MAaTEMAaTUYECKUX MOJCIICH.

3.5 IIpomMe:kyTOUYHAas aTTeCTAIUSI

[TpomexxyTouHast aTTeCTalus CIYKUT OLIEHKON paboThl 00YYaroIIerocsi B TEYEHHE BCETO CPOKa
oOyueHuss W TpU3BAHA BBIIBUTH YPOBEHb, IPOYHOCTH M CUCTEMATHUYHOCTH IOJYYEHHBIX WM
TEOPETUYECKHX W MPAKTUYECKUX 3HAHWM, MNPUOOPETEHUS HaBBIKOB CaMOCTOSATENBHOW paboThl,
Pa3BUTHS TBOPYECKOTO MBILIUIEHUS, YMEHUE CUHTE3UPOBATh MOJyYEHHbIE 3HAHUSA U NPUMEHATh UX B
pELICHNN IPAKTUYECKUX 3aad.

KonTponbHuble TpeOOBaHHMS W 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOECHHS
JUCLMILIMHBI U OTPAXKAIOT €€ OCHOBHOE COJIEP KAHHUE.

Jnst mostydeHust 3a4eToB OOy4aromuiicsi 00s3aH BBITIOJIHUTH BCE CaMOCTOSITENIbHBIE PaOOTHI,
HanucaTh KOHTPOJIbHbIE pabOThI, MPOUTH COOECe0BaHUE MO BBINOJHEHHBIM THUIIOBBIM pacyeraMm, T.€
oOyyJaronuics:

3HaeT. Kak MHCIOJIb30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B
npodeccuoHabHOM ~ JEATENIbHOCTH,  NPUMEHSITh  METOJbl ~ MaTeMaTH4YecKoro  aHaiu3a H
MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOIO0 M  IKCIEPUMEHTAIHLHOIO
UCCIIEIOBaHMsl;, KaK BBISIBUTH E€CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJEeM, BO3HMKAIOUIMX B XOJE
npoEeCCUOHATILHON  JIEATEbHOCTH, TNPUBJIEYb HUX JJIs pEIIeHUs COOTBETCTBYIOIMH (hu3MKO-
MaTeMaTHYECKUH anmnapar,

yMeeT:  HUCIOJb30BaThb  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYUYHBIX  JUCLUIUINH B
npodeccuoHaNbHOM  JEATENbHOCTH, MPUMEHSTh  METOJIbl  MaTeMaTH4YeCKOro  aHaliu3a U
MaTeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTAIHLHOTIO
UCCJIEIOBaHMs;, BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOJeM, BO3HHUKAIOIIUX B XOJeE
npoeCCUOHATLHON  JIEATEIbHOCTH, TNPUBJIEYb WX IS PEHICHUS COOTBETCTBYIOIIMN (PHU3UKO-
MaTeMaTHYECKUH anmnapar,

BJIaJleeT: HaBbIKAMHU HCIIOJb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IUCLUIUIMH B
npodeccuoHaNbHOM  JIEATENIbHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHajiu3a U
MaTeMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIUPOBAHUS, TEOPETUYECKOTO M OKCIEPUMEHTAIHLHOIO
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UCCIIEIOBaHMs;, HAaBbIKAMHU BBISBJISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJIEM, BO3HHUKAIOMIUX B
X07ie MPOopeCCHOHATBLHON NESTeNbHOCTH, MPUBJIEYh MX JUISL PELICHHS COOTBETCTBYIOLUIMH (hr3mKo-
MaTeMaTU4YECKUi anmnapar.

agblrwbdE

~No

10.
11.
12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Bomnpocel, BBIHOCHMBbIE HA 324€eThI
KommuiekcHsle uncna. OnpeneneHue.
KowmrmiekcHbie uncna. [lefictBue ¢ HUMH B anredpanyeckon hopme.
Komnnekcnsie unciia. Ux reomerpuueckas MHTEpHpeTaus.
Kommekcusie uncna. Tpuronomerpuueckas hopma.
KommuiekcHble ymncna. JIeHCTBUS CKOMIUIEKCHBIMM YHCIAMU B TPUTOHOMETPUYECKOM
dopme.
Marematnueckuii ananus. OnpeneneHue HeonpeIeIeHHOTO HHTErpala U €ro CBOMCTBaA.
WuTerpanbHble ucuucienus. Tabauma UHTerpaios.
WHurerpanbHble HcuuciaeHud. MeTon 3aMeHbl NEPEMEHHOW B HEONPEACICHHOM
UHTErpae.
WNHurerpanbHble ncuucieHuss. VHTErpupoBaHMe MO YacTAM I HEOIPEAECICHHOIrO
WHTErpaja.
WNurerpanbuble ucuncienus. OnpeneaeHue onpeaeieHHOro HHTerpaia U ero CBOMCTBa.
NHurterpanbHbie HcunciieHUss. MeTOo1 3aMEHbI IEPEMEHHON B ONIPEICIICHHOM UHTErpaje.
WNurerpanbHble ucuucieHus. MHTerpupoBaHue MO YACTSIM IS OHPEACICHHOIrO

WHTErpaja.
Wurerpanbubie ucunuciaeHus. HaxoxaeHne miomaned Nnpu MOMOIIM ONPEIEIICHHBIX
WUHTErPAIIOB.
Wnterpanbubie ucuucineHus. HaxoxneHne oOBEMOB NpU HNOMOILM OMNPEAETICHHBIX
MHTErPAIIOB.

HuddepennunansHubie ypaBHEHUS IEPBOTO MOPSIKA.
Juddepernnanbable ypaBHEHHS C Pa3ISNIIONIMHCS IEPEMEHHBIMH.
Opnopoausie aAuddepeHnraibHble ypaBHEHUS EPBOT0 MOPSAKA.

Jlunetinbie uddepeHnnanbHbIe YpaBHEHUS TIEPBOTO MOPSAKA.
Juddepenunanbabie ypaBHEHHsI BTOPOTO MOPSAKA.

JuddepenumanbHbple ypaBHEHUS BTOPOTo Nopsaka. MeTo MOHMKEHUs TopsaKa.

XapakTepuCcTUUECKUe YpaBHEHUS s JUQEepeHIHaNTHBIX ypaBHEHUH BTOPOro
MIOpJIKA., UX PEIICHHUE.

OpnHoponnble AuddepeHnnanbHble ypaBHEHUS BTOPOTO MOpsiIKa.

Jluneitnsle nudepeHnanbHbIe YpaBHEHHSI BTOPOTO MOPSAIKA.
Teopus BepositHocTell. COOBITHS U IEHCTBUS C HUMHU.

OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

TeopeMa 0 MIOJIHON BEPOSTHOCTH.

Teopema baiteca.
®opmyna bepnyiu.

Teopema Jlamnaca.

JIuCKpeTHBIE Clly4aiiHble BEIIMYUHBI.

HenpepriBHbIE ClTy4aliHbIE BEIUYHHBI.

HopmanbHblii 3aK0H paclpeee s Cly4aiiHbIX BETUYHH.
MareMaTnueckas CTaTUCTHKA. BapuannoHHbIE psIbL.

Kputrepuii CterozeHTa.

CuryalnuoHHbIe 321241

1.

CKOpOCTb MPSIMOJIMHEIHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

Vv =2t + 3t% (wm/c). Haifti myTh, IpoiiIeHHBII TEIOM 3a 5 CEKYHJ OT Hauaja JBHKEHHS.

2.

CkopocTh MPSIMOJIMHENHOTO ABM>KEHHUS Tesa BbIpaxaetcs (popmyson

v = 2t + 3t? (m/c). HaiiTi myTh, IpOiiIeHHBIH Te0oM 3a 1 MUHYTY OT Hauana JBIDKEHHS.
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3. CKOpOCTh IPSIMOJIMHEWHOTO JIBH)KCHHUSI TeJla BhIpaXkaeTcs popmMynoin
v = 2t + 3t? (m/c). HaifTn myTh, IpO#iIeHHEII TeIOM 3a 25 CeKyHJI OT Hadasa JIBHKCHHMS.

4. CKOpOCTb MPSIMOJIMHEHHOTO IBUKEHUS Tella BeIpaXkaeTcst GopMyItoi
v =2t + 3t? (m/c). Haiitu myTh, IIpoiiieHHbIH TenoM 3a 45 ceKyH/I OT Hayasa JBUKEHHUS.
5. CkopocTh MPSIMOJIMHEHHOTO JBIKEHHUS TeIa BeIpaxaeTcs (GopMyIIon

v =2t + 3t? (m/c). HaiiTn myTh, NpOiiICHHBII TEIOM 33 5 MHHYT OT Hayaia JIBUKCHHS.

6. Haiigure ko3 puureHT HaKIOHA KacaTeIbHOM, IPOBEICHHON K TpaduKy GyHKINU
y = €*— X — 1 B ero Touke ¢ abcrpccoit Xo = 0.

7. Haiinure ko duimeHT HaKJI0Ha KacaTeIbHOM, MPOBEACHHOM K TpaduKy QyHKIIUN
Yy =sin X + COS X B €ro Touke ¢ abCIHCCoi Xo = 11/2.

8. Haiinure ko duimeHT HakJI0OHA KacaTeaIbHOM, MPOBEACHHON K TpaduKy (yHKIIUN
y=Inx+ X3/3 B ero Touke ¢ aGCIHCcoi Xo = 2.

9. HaiinuTe yrinoBoit koaGUIMEHT KacaTelbHON, TPOBEICHHOHN K TpaduKy GyHKIUU
y = 3x3- 2x +1 B ero Touke ¢ abciEccoit Xo = 1.

10.  HaiiguTe yrioBoi ko3 GUIIMEHT KacaTelbHOW, TPOBEICHHON K rpaduKy QyHKIIMH

y= 7x3- 21x +18 B ero Touke ¢ abcirecoi Xo = 1.

11. BeposiTHOCTb M3rOTOBJICHHS CTaHJAPTHOM JETAJIM HA JaHHOM cTaHke paBHa 0,9. Haiitu
BEpPOSITHOCTb, UTO U3 B3AThIX Hayraq 300 neraneit 250 okaxyTcs CTaHIapTHBIMH.

12. beuto nocaxeHo 400 nepeBbeB. HaliTu BEpOSITHOCTH TOrO, YTO YHUCIO MIPHUKUBLIMXCS
nepeBbeB cocTaBUT OT 360 1o 375, ecnu BEpOSITHOCTh MPHKUBAHUS OTAEIBHOTO JEepeBa COCTABISAET
0,9.

13. Ha HekoTOpOoM ydacTke noBpexaeHbl rpagom 20% pactenuid. KakoBa BEposITHOCTb, UTO U3
100 pacTenuii okaxyTcs NOBpEeXAEHHBIMU OT 15 10 25 pacTeHuit?

14. Iltunedadbpuka nocrapnser B MarazuH 90% sui nepBoil kareropuu. HallTu BeposSTHOCTD
Toro, uto B maptuu 10000 su1 uncino sui nepBoi kateropun Oynet He meHee 8900.

15. BcxoxkecTs ceMssH naHHOM maptuu paBHa 90%. Haiitu BepositTHOCTH TOro, uto u3 100
MOCESTHHBIX B30OUAET 95 cemsiH.

16. Cemena mmenunsl coaepxar 0,2% copHskos. Haiitu BepostHOCTH TOro, uto M3 1000
ceMsiH OyzieT 3 ceMeHU COpPHSKOB.

17. OxoTHuk, uMmeromuii 4 maTpoHa, CTpENseT B Ledb IO MEPBOro MOMAJaHUs WM TOKa He
M3pacXoayeT MaTpoHbl. BeposTHOCTH momagaHusi B 1enb npu Kaxaom BeicTpene 0,25. CocTtaBUTh
3aKOH PACTIPEJEIICHUS CIIy4ailHOM BEIMUMHBI X — YUCia U3PAacX0JOBAaHHBIX TATPOHOB.

18. Monera Opomiena tpu paza. CirydaifHast BeTMUMHA X — YMCIIO NOsABIeHHs repoa. Hamucartp
3aKOH PACTIPEJEICHHUS U TOCTPOUTh MHOTOYTOJIBHUK pacipeieleHus: Cl1y4yailHON BEIUYUHBI X.

19. CocraBuTh 3aKOH pacIpeleCHHs TOMagaHus B IEeJIb NPH YETBIPEX BBICTPENaX, €CIU
BEpPOSTHOCTH MOMAaHusl pU OJAHOM BbicTpenie 0,25.

20. JlBa cTpenka AeNaOT MO OJHOMY BBICTPEITY B MHUIIEHb. BeposSTHOCTH MomajgaHus B Hee
nepBbIM cTpenkoM paBHa 0,5, BropsiM — 0,4. CocTaBUTh 3aKOH YKcia NOMAalaHUi B MUILIEHbD.

21. BeposiTHOCTB TOTO, UTO B OMOIMOTEKEe HEOOX0uMas CTYACHTY KHUTA CBOOO 1Ha, paBHa 0,3.
CocTaBUTh 3aKOH pachpeaeneHuss 4ucia OMOTMOTEK, KOTOpbIE TMOCETUT CTYIEHT, €Cd B TOpoje
4yeTbIpe OMOTUOTEKH.

22. Ha 60 copTouCHBITATENbHBIX YYaCTKaxX OMpEeeNieHa CIEAyIolas ypOoKalHOCTh SPOBOU
MIIEHUIBI, 11/Ta. [IpoBecTr cratnucTrdeckyro 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. Cpennemecsunas 3aprata 100 paOOTHHKOB XO3sIICTBA 32 HCTEKIIUN TOJI, THIC. PYO.
[TpoBecTu cTaTUCTHYECKYIO 00pAOOTKY JTaHHBIX. :

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;20;22;26;25;:42;29;18;24;39;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;
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3,3;3,1; 2,5, 29; 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;
24:28:33:1,7:3,3:3,4:3,9;:3,1:34:3,3:3,1;3,3:3,2:2,7: 2,3: 2,9: 3,2: 3,1; 2,3; 3,0; 3,4; 3,6; 2.,8:;
3,4:26:29;26:;3,3;3,7:35;30;1,7;1,8

4. MeToauvecKue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OlleHNBAHUSA 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH,
XapaKTepu3yIIuX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI

4.1 llpouenypsl oOlleHNBAHUS 3HAHUI, yMEHN, HABBIKOB
U (WIH) ONBITA AeATeJIbHOCTH

KonTtpone pe3ynbTaToB oOOydeHHUs OOy4aromuxcs, OSTaloB ©  YPOBHS (HOPMHUPOBAHHS
KOMIIETeHIIMI 1o aucuuiuimHe «[IpuknagHas MareMartvka B TEXHOJIOTMM IPOAYKTOB INUTAHUSA W3
PaCTUTENBHOTO CBIPbS» OCYIIECTBISICTCA Yepe3 IMPOBEACHUE BXOJHOIO, TEKYILIEro, BBIXOJHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIbHOM pabOThI

@opMBI TEKYIIETO W HTOTOBOTO KOHTPOJS U (OHABI KOHTPOJBHBIX 3aJaHUN IJIsi TEKYILEro
KOHTpPOJIsSI pa3padaThiBalOTCs Kadeapod MCXOoas W3 CHeUU(PUKU JUCHHUIUIUHBL, U YTBEPXKIAIOTCS Ha
3aceaHuy KaQeaphl.

4.2 Kputepum o1leHKH 3HAHUH, YMeHH i, HABHIKOB U (MJIH) ONBITA AeSITeIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (OpMUPOBAHUSA KOMIIETEHIIUH B IIpoLiecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOrpaMMbl

Onucanue MIKaJIbl OICHUBAHMS JOCTH)KCHHUS KOMIICTCHIIMH IO JUCIHMILIMHE TPHBEICHO B
Tabymue 5.

Tabnuna 5
YpoBeHb OTMeTKa 1Mo MATHOAITEHOM CHCTEME Onucanue
OCBOCHHS (9K3ameH)
KOMITETCHIIUU
BBICOKMii «OTIUIHO» oOydaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLIUIUITMH B npodeccCuoHaNbHOM
JIEATEIIbHOCTH, MIPUMEHSTh METOJIbI
MaTeMaTU4ECKOro aHanusa u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJEIUPOBAHUS, TEOPETUYECKOTO u

SKCIICpUMEHTAJILHOI'O HCCJICIOBAHUS,; KaK
BbBIIBUTHL CCTCCTBCHHOHAYYHYIO CYIIHOCTH

npoOem, BO3HHUKAIOIINX B xoze
npodeccroHanbHOI JeATEeTbHOCTH,
MPUBJICYH 170'¢ TUTST pereHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKU anmnapar

6a30Bblii «XOPOIIO» 3HAeT, HO C MpoOenaMu, Kak UCIOIb30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUTUIIH B npodecCuoHaNBHOM
NeSTeTbHOCTH, MIPUMEHSITh METOJIBI
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YposeHs OTMeTKa 10 NATHOATEHON CUCTEME Onucanue
OCBOEHUS (9x3amMeH)
KOMIIETEHIINN

MaTeMaTH4eCKOTro aHaImn3a U
MaTEeMaTH4eCKOTro (KOMIIBIOTEPHOTO)
MO/JICJIMPOBAHMUS, TEOPETUIECKOTO "
9KCIIEPUMEHTAJILHOTO  MCCJEIOBaHUs, He
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
KaK BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BOSHUKAIOIIUX B XOJIE
npodeccuoHaIbHOM NESITeIbHOCTH,
MIPUBJICYD 170 TUTST pelieHus
COOTBETCTBYIOIIUN ¢buzuko-
MAaTeMaTUYECKU annapar

HOPOroBbIi «Y/IOBIICTBOPUTEIBHO» oOyuaromuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX
TUCIUILTAH B npodeccuoHanbHOM
NESITENIbHOCTH, NPUMEHS T METO/IbI
MaTeMaTUYECKOTO aHaim3a u
MaTeMaTU4YECKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUYECKOTO u
JKCIIEPUMEHTAJILHOTO HCCIIEOBaHUS, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIIUX B xoJe
npodecCuoHaIbHOM NESITEIbHOCTH,
NpUBJICYb 1754 ISt pereHus
COOTBETCTBYIOIIUN buzuko-
MaTeMaTUYeCKUi ammapaT HO HE 3HaeT
JeTaned,  JIOMyCKaeT  HETOYHOCTH B
(hopMyIIMpOBKaxX, HapylIaeT JIOTHYECKYIO
II0CIIE0BATENBHOCTD B U3JI0KEHUHU
MIPOrpaMMHOI'0 MaTepuaia

- «HEYIOBIICTBOPUTEITLHO» oOyJaronuiicss He 3HaeT, KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUTIINH B npodeccuoHaNbHOM
NeSTeTbHOCTH, MPUMEHSTh METO/IbI
MaTEeMaTU4YeCKOro aHanu3a u
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIETUPOBAHUS, TEOPETUYECKOTO u
SKCTIEPUMEHTAILHOTO HUCCJIEIOBAHMS, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh
poOem, BO3HHUKAIOIINX B xXoJze
npodeccroHanbHOI JIeATEeTbHOCTH,
MPUBJICYH 170'¢ TUTST pereHus
COOTBETCTBYIOIINI buzuko-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepuu OneHKH YCTHOI'0 OTBETA MPH IIPOMEKYTOYHOM aTTecTaluu

[Tpu oTBeTe Ha BONPOC 00YUAIONIUIICS JEMOHCTPUPYET:

3HAHMSA. KaK HCIOJIb30BaTh OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAyYHBIX JWCIUIUIMH B
npopeCCUOHATLHON  JEeSATEIbHOCTH, NPUMEHATH  METOJAbl ~ MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEeMaTHYeCKOro (KOMMBIOTEPHOTO) MOEINPOBAHUS, TEOPETUUYECKOIO0 U HKCIEPUMEHTaIbHOIO
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WCCIEIOBaHMS, KaK BBIIBUTH C€CTECTBEHHOHAYYHYIO CYITHOCTH MpPOOJIEM, BO3HHKAIOIIMX B XOJIE
npoecCHOHANTEHON  EATENBHOCTH, TPHUBICYh WX IS PEHICHHS COOTBETCTBYIOIIUN (DU3HKO-
MaTeMaTUYECKUI anmnapar;

YMEHHSI: HCIOJb30BaTb  OCHOBHBIE 3aKOHBl  €CTECTBEHHOHAYYHBIX  JIUCLUUIUIMH B
NpoeCCHOHAIBHOW ~ JEATEIbHOCTH, TMPUMEHITh  METOJBl  MaTEMaTHUYeCKOro  aHajium3a |
MaTeMaTUYeCKoro (KOMIBIOTEPHOTO) MOJCIMPOBAHUSA, TEOPETHUUECKOT0 M IKCIEPUMEHTAIHLHOTO
WCCICIOBAHMS, BBISIBUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTh TPOOJEM, BO3HHKAOIIMX B XOJE
npoecCHOHATLHON  JEATEIILHOCTH, TPHUBICYh WX IS PEHICHHS COOTBETCTBYIOIIUN (DU3HKO-
MaTeMaTUYeCKUi anmnapar;

BJIQJIEHUS . HABBIKAMH MCIIOJb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCHUILIMH B
npoecCHOHATLHOW ~ JEATENIbHOCTH, NPUMEHATh  METOJbl ~ MaTeMaTHYeCKOro  aHaliuM3a |
MaTeMaTU4eCKoro (KOMIBIOTEPHOTO) MOJCIMPOBAHUSA, TEOPETHYECKOT0 M IKCIEPUMEHTAIHLHOTO
WCCJICIOBaHMS, HABBIKAMU BBISBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3HHKAIOIIMX B
X0/ie¢ MPO(PECCHOHAIBHON JEATEIBbHOCTH, MPUBJEYh MX JUIS PEIICHUS COOTBETCTBYIOIIUH (HHU3UKO-
MaTeMaTUYeCKUH anmnapar.

Kpurepun onenkn

YpoBeHb OtMeTKa 1Mo MATHOAILTEHOM Ornucanue
OCBOEHUS CUCTEME
KOMITCTCHIIUH (9K3aMeH)

BBICOKMIA OTJIMYHO oOyJaromuiicss JeMOHCTPUPYET 3HAHHE Kak
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUILTUH B
npoecCHOHAIBHOM ~ JEeSTENIbHOCTH,  IPUMEHATH
METO/IBI MaTeMaTH4eCKOTo aHaym3a u
MaTeMaTUYECKOro (KOMIIBIOTEPHOTO)
MOJIeJTUPOBAHUS, TEOPETUYECKOTO u
HKCIIEPUMEHTAJIbHOTO HCCIEAO0BAHUS; KAK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTb npobiem,
BO3HUKAIOIIMX B Xo0Je  NpodecCHOHaIbHON
NeSATeIbHOCTH, NpPUBJIEYh MX IS pPEeLIeHus

COOTBETCTBYIOLIUI (bU3HUKO-MaTEMATUYECKUM
anmnapar,

0a30BbIH XOpOoLI0 oOyJaromuiicss JTEMOHCTPUPYET 3HAHUE MaTepuana,
HE JOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTH B
HCIIOJIb30BAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JIUCITATIINH B
npoecCHOHANFHOM JESTENbHOCTH, B MPUMEHEHHUU
METOI0B MaTeMaTUYeCKOT0 aHajan3a u
MaTeMaTHU4eCKOro (KOMITBIOTEPHOTO)
MOJIETTUPOBAHHS, TEOPETUYECKOTO Hu
AKCIEPUMEHTAIIBHOTO HCCIIEIOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHOU CYIIHOCTH po0em,

BO3HHKAOIIKUX B X0J€ HpO(I)CCCI/IOHaJ'ILHOI‘/JI
ACATCIIBHOCTH, B IPUBICYCHHUU WX A PCIICHUSA

COOTBETCTBYIOIUN ¢$u3nKO-MaTeMaTUIECKUIA
anmnapar,
MOPOTOBbIN YIOBJICTBOPHUTEJIbLHO oOyyaromuicss JeMOHCTPUPYET 3HAHHUA  TOJIBKO

OCHOBHOTO MaTepualia, HO HE 3HaeT JeTayeH,
JIOMyCKaeT  HETOYHOCTH B (HOPMYJIHPOBKAX,
HApymaeT JIOTHYECKYI0 IOCIEeOBAaTeIbHOCTh B

15




U3JI0KEHU U MIPOrpPaMMHOTO MaTepuaia B

HCTIOJIb30BAaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCITUTITAH B
po(eCCHOHANILHOM JEATEIILHOCTH, B MPUMCHCHHUU
METOJIOB MaTeMaTH4eCKOTro aHajam3a u
MaTeMaTH4YECKOTO (KOMIIBIOTEPHOTO)
MOJCIIUPOBAHUS, TEOPETHIECCKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAYYHOU CYIIIHOCTH npo0Jem,

BO3HHUKAIOIIUX B  XOoA€  MIpodeCCHOHATBHON
JeATCIBHOCTH, B NPUBICYCHUH HX JUIS PELICHHS

COOTBETCTBYIOIIMI ¢u3nKO-MaTeMaTUIECKUIA
annapar,

HEY/10BJIETBOPUTEILHO 00yYaromuiicss IEeMOHCTPUPYET HE3HAHUE KaK
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUIIIINH B
npopeCCUOHATBHON  JeSITENbHOCTH,  MPUMEHSTh
METO/IbI MaTeMaTH4eCKOro aHaJM3a u
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MOJEIUPOBaHUS, TEOPETHYECKOTO u
DKCIEPUMEHTAJIbHOTO HCCIEAOBAHUSA; KAK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTB npoOiem,

BO3HHUKAIOIIUX B  XOoA€  HpodecCHOHATBHOMN
JEeSTEIbHOCTH,  INpPUBJIEYb WX U1 pelIeHUd
COOTBETCTBYIOIUI (bu3uKO-MaTeMaTUYECKUNA
anmnapar,

4.2.2. KpuTepuu OlleHKH BbINOJHEHUSI KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) PadoT

[Tpu BBINMOIHEHNH KOHTPOJIBHBIX (CAMOCTOSITENBHBIX) pabOT 00y4JaroUIHiics JEMOHCTPUPYET:

3HAHHUA. KaK MCIOJIb30BaThb OCHOBHBIE 3aKOHBbl E€CTECTBEHHOHAYYHBIX JMCLUMIUIMH B
npodeCCUOHATLHON  JEeSATEIbHOCTH, NPUMEHATh  METOJAbl  MAaTeMaTHMYeCKOro  aHaiM3a |
MaTeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO0 U AKCIEPUMEHTaIbHOIO
UCCIIEIOBaHMsI; KaK BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3HUKAIONIUX B XOJe
npodeccnoHaIbHOM  IeATENIbHOCTH, NpPHUBJIEYb HX ISl PEHIeHHs COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKUH armapar;

YMEHHs: HCIIOJIb30BaTh OCHOBHBIE  3aKOHbl  €CTECTBEHHOHAy4YHBIX JHUCLUUIUIMH B
npopeCCUOHATLHON  JESATEIbHOCTH, NPUMEHATh  METOJAbl ~ MAaTeMaTMYeCKOro  aHaiu3a |
MaTeMaTHYeCcKoro (KOMIBIOTEPHOIO) MOJEINPOBAHUS, TEOPETUYECKOIO0 U AKCIEPUMEHTAIHHOIO
UCCIIE/IOBAaHMsI;, BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOjeM, BO3HUKAIOUIMX B XOJe
npodeccuoHaNbHOM  NeATENbHOCTH, NpPHUBJIEYb HX IS PEHIeHUS COOTBETCTBYIOIIMUN (hU3HKO-
MaTeMaTHUYECKHUH ammapar;

BJIa/IEHH Sl . HAaBbIKAMHU UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npoeCCUOHATBHON  JEeSATEIbHOCTH, NPUMEHATH  METOJAbl ~ MAaTeMaTHMYeCKOro  aHaiu3a |
MaTEeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTaIbHOIO
HCCIIE/IOBAHMsI;, HABBIKAMH BBISBISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJEM, BO3HUKAIOUIMX B
X0Jle MPOPEeCCUOHANBHON AEATEIbHOCTH, NMPUBJIEUb UX ISl PEIIeHHsS COOTBETCTBYIOIIUN (hU3HKO-
MaTeMaTHUYECKUH anmnapar.

KpuTtepun onieHKH BBINOJIHEHHS KOHTPOJIBHBIX (CAMOCTOATEIBHBIX) padoT
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YpoBeHb
OCBOCHHUS
KOMIIETCHIIUU

OTMeTKa [0 MATHOAIILHON
CHCTEME
(9K3ameH)

Omncanue

BBLICOKHH

OTJIMYHO

00yYaroImuiicss JIEMOHCTPUPYET 3HAHHME Kak
UCIIOJIb30BaTh OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX TUCTIUTLTAH B
npodecCHOHaNbHOM  JNEesTeNbHOCTH,  IPUMEHATH
METO/IbI MaTEMaTHYECKOT O aHaJIn3a u
MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJIEJIUPOBAHUS, TEOPETUUECKOI O u
HKCIIEPUMEHTAJILHOTO HCCIEAOBAHUSA; KAaK BBIIBUTH
€CTECTBEHHOHAYUYHYIO CYILIHOCTb npobiem,
BO3HUKAOIIUX B XoJae  HpodeccHoHaIbHON
JESTEIIbHOCTH,  INPUBJIEYb WX U1 pElICHHUd
COOTBETCTBYIOIIUHN bu3uKo-MaTeMaTHUECKUN
anmnapar,

0a30BblIii

XOpo1Io

oOyyJaromuiics JeMOHCTPUPYET 3HAHWE Marepuaa,
HE JIONYCKAaeT CYUIECTBEHHbIX HETOYHOCTU B
WCIIO0JIb30BaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX JUCLUILINH B
MpOPECCHOHAIBHON JEATEIbHOCTH, B TPUMEHEHUH
METO/I0B MaTeMaTU4eCKOro aHajam3a u
MaTeMaTUYECKOro (KOMIIBIOTEPHOTO)
MO/JEJINPOBAHUS, TEOPETHYECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBAHUS; B BBISIBICHUU
€CTECTBEHHOHAY4YHOU CYIIHOCTH npobiem,
BO3HUKAIOIIMX B Xo0JAe  Hpo¢ecCHOHaIbHOU
JIeATEIbHOCTH, B TPUBICYEHUU HUX JUIsI pEUICHUs
COOTBETCTBYIOLIUI (bU3HUKO-MaTEMATUYECKUM
anrapar,

MOPOroBbIi

YAOBJIETBOPUTEIHHO

o0y4aromuiicss JEMOHCTPUPYET 3HAHHUA  TOJIBKO
OCHOBHOIO Marepuaja, HO HE 3HAaeT JeTaleH,
JOTYCKaeT  HETOYHOCTH B (OPMYJIMPOBKAX,
HapyllaeT JIOTUYECKYIO IIOCJIEN0BaTeIbHOCTh B

U3JI0KEHUU MIPOrpaMMHOTO MaTepuaia B
UCII0JIb30BaHNN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCIUIIUH B
npoeCCUOHATBHON JIeITEIbHOCTH, B NPUMEHEHUHU
METOJI0B MaTeMaTH4eCKOTo aHanusa "
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MOJIEJTUPOBaHUS, TEOPETUUECKOT O u
AKCIEPUMEHTAJIBbHOTO HCCIIEI0BaHMs, B BBISIBICHUU
€CTECTBEHHOHAYYHOU CYLIHOCTHU npobuem,

BO3HHKAOIIKUX B X0J€ HpO(I)CCCI/IOHaJ'ILHOI‘/JI
ACATCIIBHOCTH, B IPHUBICYCHHUU WX A PCIICHUA

COOTBETCTBYIOIUI ¢$u3nKO-MaTeMaTHIECKUNA
anmnapar,

HEY0BJICTBOPHUTEILHO o0yyJaroImuics: IeMOHCTPUPYET HE3HAHUE KaK
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCLUTUINH B

MPOPECCHOHAIBHON ~ JESATEIHbHOCTH,  NPUMEHSTH
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METObI MaTEMaTHYICCKOI'O aHaJIm3a n

MaTEeMaTH4YECKOTO (KOMIIBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIIEIOBAHUSI, KaK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh po0Jem,

BO3HHUKAIOIIUX B XOoA€  HpodeCCHOHATBHON
JEATCIIBHOCTH,  INPUBJIEYb HUX JUI1  PELICHHUA
COOTBETCTBYIOIIMI ¢u3nKO-MaTeMaTUIECKUIA
amnnapar,

Pazpabomuux: ooyenm, Kupunnosa T.B.

(moamnuce)
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