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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

3 TunoBble KOHTPOJIbHbIE 3aJaHHsl WM WHBIE MaTepuasbl, HEOOXOIUMBIE IS
OLICHKU 3HAHWUM, YMEHHWI, HABBIKOB M (WJIM) OMbITa JESATEIbHOCTH, 7
XapaKTEepU3YIOMIMUX 3Tarbl HOPMHUPOBAHUS KOMIIETEHIMI B MPOLECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

4 Mertoauueckue mMaTepualbl, ONPEAESIONINE NPOLEypbl OLICHUBAHUS 3HAHUU,
YMEHMM, HaBBIKOB U (WJIM) OIBITA AESITEIBHOCTH, XapaKTEPU3YIOLIUX dTalbl UX 14




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

B pesynaprare wusyuenus aucuummuinHel «lIpuknanHas MaremMaTHKa B arpOMHKEHEPUN»
obOyuaromuecst, B coorBeTcTBun ¢ ®I'OC BO mo nampasieHuto moaroroBku 35.03.06 arpounkeHepusi,
YTBEp)KAECHHOTO NpHKa3oM MuHucTepcTBa oOpasoBaHus W Hayku P® or 23.08.2017.r. Ne 813,
(bopMHUPYIOT ClleyIoIIe KOMIIETEHIINH, ITpeicTaBIeHHbIE B Tabuie 1.

@dopMupoBaHHeEe KOMIETEHIMI B Mpouecce M3yYeHUst TUCHMIINHBI
«[Ipuknagnas marematuka B cucremax TI'C uB»

Tabmauma 1
Kommerenims Nunaukatopel OTtanel Bune: O1LeHOYHEBIE
Kon HaunmenoBauune IOCTHOKEHUS dbopMupoBaHus | 3aHATUH IS CpencTBa It
KOMIIETEHIUHA KOMITETCHIIMH B | ()OPMHPOBaH OIICHKH YPOBHSI
nporecce us c(OpMHUPOBAHHOCTH
ocsoenusa OIIOII | koMmeTeHIIH KOMIIETEHIINHU
(cemectp) u
1 2 3 4 5 6
OIIK | Cmocoben N-1omk.1 2,3 JICKLIHH, YCTHBIN OIpOC,
-1 pelaTh TUIOBBIE | PeraeT THIIOBBIE MPaKTUYECKUE | KOHTPOJIbHAs paboTa
3aga4uu 3a/1auu 3aHATUA
MPO(ECCHOHANBH | \ratematikH B
OHN OCATCIBbHOCTHU HpO(beCCI/IOHa.HBH
Ha OCHOBE o
- OH JeATEIbHOCTH
OCHOBHBIX
3aKOHOB
MATEMATUUYCCKUX
N €CCTCCTBCHHBIX
HayK C
IMPUMCHCHUCM
WHPOPMAITMOHHO
KOMMYHUKAIIMOH

HBIX TEXHOIOTHI

Komnerenmuss OIIK-1 Ttaxxke ¢opmupyercs B XOJe OCBOCHHMS AMCHMILIMH: MaTemaTuka
(6a3oBeIif ypoBeHb), Puszmka, Xumwus, Wuapopmaruka, ['mapaemmka, TemmorexHuka, MexaHuKa,
Muxkpomnpoueccopbl ¥ CHEUMAIBHBIE JJEKTPOHHBIE YCTPOMCTBA, OJIEKTPUYECKUE MAILUHBI H
UCIIOJHUTENIbHBIE MEXaHMU3MbI, JleTamm W KOHCTPYKLUS arpopoOOTHM3MPOBAaHHBIX CPEACTB U
KOMILIEKCOB, BbINonHeHue 1 3aimTa BeITYCKHON KBAIN(UKAITMOHHONW PaOOTHI.

2. Onucanue noKasaresieid 1 KpUTepreB OLCHUBAHUS KOMIIETEHIM I
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHus, ONMCAHHUE IKAJ OLlEHUBAHUS

HepequL OLCHOYHBIX CPEACTB

Tabmuma 2
No HaumenoBanue Kpartkas xapakrepuctuka [Ipencrapienue o1eHOYHOTO
/0 | OIIEHOYHOTO CPEJCTBA OIICHOYHOTI'O CpPE/ICTBA cpeactea B OM
1 KoHTponbHast paboTta | cpeACTBO MPOBEPKH YMEHUM | KOMILJIEKT 3aIaHHH 110

MNPUMCHATH TOJTYUCHHBIC BapHuaHTaM
SHaHUA OJId pCIICHUA 3aa1a4
OIMPCACIICHHOI'O TUIIA IO
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paszeny WM HECKOIBKUM
paszenam

2 YcrHbIi onpoc

CPEICTBO KOHTPOJIS,
OpPraHU30BAHHOE KaK OMpPOC

B YCTHOU (opme
MeJarorn4eckoro paboTHUKA
00yJaronuxcst Ha TEMBI,
CBSA3aHHBIC C U3y4aeMOU
NUCLUIIIMHON U
paccUMTaHHOW Ha BHISICHCHHE
o0bema 3HaHUI
o0yuJaromerocs mo
OTpeieIEHHOMY pa3ieny,
Teme, npobiaeme U T.11.

BOIPOCHI IO TeMaM

JCITUTLTAHBL:

- MepeyeHb BOMPOCOB K
CEeMHUHApY

- MepeyeHb BOMPOCOB IS
YCTHOTO OTpoca

IIporpamma oeHUBAHUS KOHTPOJIUPYeMOH JucuunInHbl «lIpuknaanas
matematuka B cucremax TI'C uB»

Tabmuma 3
No Kountponupyemsie Kon xouTpoaupyemoit HanMeHOBAHME
- pa3enbt KOMIIETSHIINY (VWJTU €€
/11 OIICHOYHOT'O CPE/ICTBA
(TEMBI TUCITUTUIIHBI) JacTH)
1 2 3 4
1. | JIuneiinas anreopa. .
KOMILICKCHELC qncnap OIIK-1 YcTHBIH OITPOC, KOHTPOJIbHAS paboTa
2. | Maremarnueckuit OIIK-1 N
AHAIS YcTHBIH Onpoc, KOHTPOJIbHAS paboTa
3. |IIpunoxxenus OIIK-1 N
- S— VYCTHBIN OIpoc, KOHTPOJIbHAsS paboTa
4. | HeonpeneneHHBIH OIIK-1
WHTETpall.
OnpeneneHHsli YCTHBII ompoc, KOHTPOJbHAs paboTa
WHTETpal u ero
TIPIJTIOKEHUS
5. uddepeHnnanbHeIC OIIK-1 N
}I/[paq];(xli)egmu VY CTHBIN 0Ipoc, KOHTPOJIbHAS paboTa
6. | Teopus BeposiTHOCTEMH OIIK-1 YCTHBIN 0Ipoc, KOHTPONbHAs paboTa
7. | Cny4aitHble BETUYUHBI OIIK-1 YcTHBIH OIPOC, KOHTPOJIbHAS paboTa
8. | Marematnueckas OIIK-1
CTaTHCTHKA VY CTHBIN 0ITpoc, KOHTPOJIbHAsS paboTa

Onucanue nokasareseil 1 KpUTepueB OLICHUBAHUA KOMIIETEHIMH M0 AMCHMILINHE
«IIpukaagnas maremaTnka B cucreMax TI'C u B» Ha pa3iu4HbIX 3Tanax ux ()opMupoOBaHus,
ONKCAHME LKA OLeHUBAHHUSA

Tabnuna 4
Kon WNHunukaTtopsl ITokazareny v KpUTEPHUN OIICHUBAHMSI PE3YJILTATOB O0yUCHUS
KOMIETEHIIN | JOCTH)KEHUS HUXKE MOPOTOBBIA | TPOJIBUHYTHII BBICOKHU
U, OTaIlbl KOMIIETEHIIUN IOPOrOBOT0 YPOBEHb YPOBEHb YPOBEHb




OCBOCHUS YpOBHS (ynosneTBopu (xopor1110) (oTHMYHO)
KOMIIETEHLIN (HeyoBieTBOPU TEJIBHO)
u TEJIbHHO)
1 2 3 4 ) 6
OIIK-1, I/Iﬂ_ lomk-1 He 3HaeT, KakK BHaeT, KaKk 3HAET, HO C 3HAET, KaK
2,3 Perraer UCIIOJIb30BaTh MCIIONIb30BATh npoGenamu, KaK MCIIOB30BATh
OCHOBHBIE 3aKOHBl  |OCHOBHBIE 3aKOHBI [MCIIOJIb30BATh OCHOBHBIC 3aKOHBI
CEMCECTPhI THUIIOBBIC
€CTECTBEHHOHAy4YHbl |eCTECTBEHHOHAYY (OCHOBHBIC 3aKOHBI [ECTECTBCHHOHAYY
3a7a4u X JTUCUUIUIMH B HBIX AUCIMIUINH B |eCTECTBEHHOHAYYH [HBIX JUCUHIUIMH B
MAaTEMAaTUKHU B | mpodeccCHoHaTbHONH MpO(PECCHOHANBHO [BIX JUCHHIUIMH B [POQECCHOHATBHO
HpO(beCCI/IOHaJI JIeATEeIIbHOCTH, i AesITeNbHOCTH,  [MpodeccHOHALHOMM AeSITETbHOCTH,
LHOIM MIPUMEHSTh METOJIBl  [IPUMEHSITh Ies TeIbHOCTH, PUMEHSIThH
MaTeMaTH4ecKOro  [METOJIbI [PUMEHSITh METO/IbI[METO/IbI
ACATCABHOCTH | o mvsa u MaTEMaTHYeCKOro [MaTeMaTH4YecKOro [MaTeMaTHYEeCKOro
MaTeMaTHYeCKOro  @Hajiusza u AHaIM3a 1 AHATM3a U
(KOMIIBIOTEPHOT0)  [MAaTEMAaTHYECKOr0 MaTeMaTH4YEeCKOI'0 [MaTeMaTHYECKOTO
MO/JICJIUPOBAHMUS, (KOMIIBIOTEPHOT0) ((KOMIBIOTEPHOT0) |(KOMIBIOTEPHOTI'O)
TEOPETHYECKOTO U [MOJCIUPOBAHUS, |MOAEIMPOBAHUS, |MOIEIMPOBAHUS,
9KCIIEPUMEHTAILHOT [TEOPETUUECKOTO U TEOPETUYECKOTO M [TEOPETUYECKOTO U
0 UCCJIeJIOBaHUS DKCIIEPUMEHTANIbH PKCIEPUMEHTAIBLHO PKCIEPUMEHTAIbH
OTO UCCIIEOBAHMUS [FO CCIICJOBAHUS, Or0 UCCICIOBAHHMS
HO HE 3HaeT HE J0IyCcKaeT
Imeranei, CYIIECTBEHHBIX
ImormycKaeT HETOYHOCTEH
HETOYHOCTH B
(bopMyIHpOBKax,
HApYIIIaeT
ITOTUYECKYIO
MOCIIEI0BATELHO
CTb B M3JIOXKEHUH
MPOTrPaMMHOTO
MaTepuasa

3. TunoBble KOHTPOJIbHbIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HE00X0AUMBbIE VISl OLEHKH 3HAHUI,
YMeHHi, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH,
XapakTepu3yuIMX 3Tanbl GopMUpoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa3oBaTeJILHON NPOrPaAMMBbI

3.1. BxoaHo# KOHTPOJIb

Ha nepBom 3anstuu no yueOHoil nucuumuinne «[IpukinaaHas MmaTemMaTuka B arpOMHKEHEPUN
IIPEYyCMOTPEH BXOIHON KOHTPOJIb.

BOHpOCbI BXOAHOI'0 KOHTPOJHA

O 00 1IN DN K W~

. Onpenenenue npenena QyHKIAH.
. CBoiicTBa mipeiesioB (hyHKITHH.

. PackpbITHE HEONPENEIIEHHOCTEN B IpEIeIax.
. IlepBrIil 3aMedaTenbHbIN IpEae.
. Bropoii 3aMeuaTenbHbli Ipeaent.
. OnpeneneHue Npou3BOIHOM.

. IlpaBuna qudepeHnmrpoBanus.

. Tabnuiia mpou3BOIHBIX.

. Haxoxxnenne npon3BOHON OT CIIOKHON (DYHKIIHH.

10. MccnenoBanre GyHKIIUNA HA SKCTPEMYM.
11. UccnenoBanue GpyHKIIMN HA BBITYKJIOCTh, BOTHYTOCTh, TOUKH IIeperuoa.

Pe3ynbrarhl TEKYIIET0 KOHTPOJIS UCIIONIB3YIOTCSA IIPU IIPOBEACHUH IPOMEKYTOYHOU aTTECTALUH.
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3.2 KoHTpoJIbHBIE (CAMOCTOSAITEIbHBIE) PA0OTHI

TemaTuka 3agaHuii K KOHTPOJBHBIM M CaMOCTOSTENILHBIM paboTaM YCTaHOBJIEHA B
cootrBercTBuu ¢ [lacmoprom ¢oHga omneHouHbIX cpenactB (tabmuma 1). JlanHenii Bug padbor
MMPOBOAUTCA Ha MPAKTUYCCKUX 3aHATUAX. Ba,Z[aHI/IH COCTaBJICHBI IO TPUALATH BapHaHTHOﬁ CHUCTEMC
(mpuBeACH OJIMH U3 BapUAHTOB).

KonTtpoabnas padora Ne 1
HNuTerpajibHbie HCYHCICHHS.
Heonpeneaennsiii nHTerpaj. OnpeneneHHbli HHTErpaja U ero NpUJIOKeHHs
1. HaliTu HeonpeieIeHHbIE UHTETPAJIBL:
2
X
D [—5—
2x” +3
sin’x . \/_ . 1 .
5) |e™ "sin2xdx; 6) |arctg~xdx; T) 3—8dx ; 8)
X+

v12) [ Sx+8 Sri3) [ @x+Dsin3xdx ; 4) jxj—zodx;
x> +2x+5 x =8

dx
1+3/x+1

2. BeluMcnuTh onpeneneHHble NHTETpallbl:

1) jxe “d ; 2)j dx: 3) j”‘/_

In®x

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

4. BpunCAUTh TUIOUIA/lb (UTYpPbI, OTPAHUYEHHOW KPUBBIMH, 33JaHHBIMU B MOJISPHBIX KOOpIMHATAX.

r=8(—-cosp), p=0, qoz%.

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

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

7. Berauciaure 00beM KOHYyca BICOTON H M painycoM OCHOBaHHUS R.
dx

8. Berumcnuth HECOOCTBEHHBIM WHTETPAJl WM YCTAaHOBUTH €r0 PacXOJUMOCThH 1) I 4—13
X" +ax+

+00

42
J.xe *dx
0

KonTpoabHnast padora Ne 2
JAudpepennuaibubie ypaBHEeHUA

1. Pemmints nuddepennuanbioe ypaBHEHUE:

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

5) 2x)'—y=3x>x#0; 6) Y +y=cosx; 7) y’+2xy:2xe’x2; 8) (I+x°)y+l+y*=0;
9) 2ydx+(y> —6x)dy =0;10) ytgx—y=2.



2. HaiimuTe WacTHOE pelIeHHe JTUHEWHOTO OJHOPOAHOTrO Mud(dEepeHIMAaTLHOTO YPaBHEHHSI BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KOA(DPUITMEeHTaMU

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

2) y'=1y"+12y =0, (0)=2, y'(0)=-2

3) ¥'+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, y'(0)=0

6) y'=2y'+5y=0, y(0)=-1, y'(0)=0

7) y'=7y'+10y=0, ¥(0)=2, y'(0)=-1

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

3. Pemuts muddepennumanbHoe ypaBHEHHE:
!

) y'=x>-2x; 2) y"+sin2x:\/;; 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 Bonnpochl yCTHOTO onpoca

1. Ilonarue o uucinoBoMm pszne. CXOAMMOCTh U PacXOAMMOCTh uyucioBoro psaa. Cymma pspia.
Heo6xomumeie yciaoBust cxonumoctd. CBOMCTBA CXOISIIMXCS YUCIOBBIX PSIIOB.

2. JlocraTouHble TpPU3HAKM CXOAMMOCTH: TEOpPEMBl CpaBHEHHUs, mnpu3Hak JlamambGepa,

paavKanbHbIM pu3Hak Komm, nHTerpansHbii npuzHak Komm.

[Tpusnak JleitOuuma cxonumoctu psaga. OneHka octaTka psia.

AOGCoIIOTHAs U yCIIOBHAS CXOUMOCTb.

Crenennsble psinbl Teopembl AGenst. IHTepBai U paguyc CXOAUMOCTH.

HenpepbIBHOCT CyMMBI cTenieHHOTo psaa. [luddepeHnupyeMocTs U HHTEIPUPYEMOCTD

CYMMBI psifla U CTENIEHHBIX PSIOB.

7. Teopema O €IUHCTBEHHOCTH pPA3JIOXKUMOCTH (YHKIMHM B CTemeHHOW psa. CXoauMocCTb

CTETIEHHOTO pAa.

[Tpumepsl pa3inoKeHus: B CTENICHHOHN psill HEKOTOPbIX (QYyHKINN, ONHOMUAIIBHBINA PSII.

MogenupoBaHue noBeeHHs (PyHKIMM, IpUMEHs 3HaHUA O (QYHKIIMOHAJIBHBIX PSAAAX.

10. O6ume cBenenuss o auddepeHIUATbHBIX ypaBHEHUsX. OCHOBHBIC OIpeNeicHHs. 3aaayw,
npuBosIIHe K AudHepeHInaTbHbBIM YpaBHCHUSIM.

11. IlocranoBka 3amaun Komm [11s1 ypaBHEHUs MEepBOro nopsiika. Teopema o CyLIECTBOBAaHMM U
€IMHCTBEHHOCTH 3a1a4u Kommn.

12. OcHOBHbBIE BUABl YpaBHEHUH IEPBOTr0 MOPSAAKA: YpaBHEHUE C PA3LCISIOLUMUCS
MEPEMEHHBIMM; OJIHOpPOJHbIE MU (epeHInaTbHbIE YPABHEHUS IIEPBOrO MOPsAKA.

13. Jluneiinple auddepeHnranbHbple ypaBHEHHUsS TEpBOro Mopsaka. YpaBHeHue bepHysuid, ero
CBEICHHE K IUHCIHOMY YPAaBHCHHUIO.

14. luddepennmanbaple ypaBHeHUs BbICIIMX MOpsakoB. 3amada Komm. IlonsTHe 0 KpaeBbIX
3agavax. TeopeMa O CylIeCTBOBAaHMU M €IMHCTBEHHOCTH pelieHus 3anaun Komm. YpaBHeHus
BTOPOT'O MOPSAKA.

15. MeTon NOHMKEHUA MOPSAJIKA.

SN kW
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16. Jluneitnpie omHOponHBIE udQEepeHInaTbHBIC YpaBHEHHs BTOporo mopsaka. CBoiicTBa

pemieHui ypaBHeHUs. (DyHIaMEHTaJIbHBIE CUCTEMbl pelleHUs. JIMHEHHbIE HEOTHOPOIHBIC
yYpaBHEHHsI BTOPOTo nopsiaka. Teopema o CTpyKType OOIIero peleHus.

17. IlocTpoenue Moieneit, UCIoNb3ysl MHTErpalibHOE U MU (epeHInaTbHOE HCUUCIICHUSL.

1.

3.3 Bonpocskl pyOesKHBIX KOHTPOJIei

Bomnpocsl pyoesxknoro konTposs Nel
Onpenenenne GQyHKIIUN HECKOJIBKUX MEPEMEHHBIX, 001acTh €€ 3aJaHMsl.

[TonsiTue npenen GyHKIMHU HECKOIBKUX ITEPEMEHHBIX, TOBTOPHBIE MTPEIEIbI.

2. HenpepsiBHOCTh. YacTHble NpOM3BOJAHBIC (YHKIMU. [ €OMETpUYECKHH CMBICH YaCTHBIX

IIPOU3BOIHBIX.

3. Tlonubni muddepenuman u noaHoe npupamenne Gyakiun. [Homueii quddepenuman u ero
CBSI3b C YACTHBIMM IPOU3BOAHBIMM, IPUMEHEHHE B TNPUOJMKEHHBIX BBIYUCICHUSX.
JlocTaTouHble YCIOBHS CYIECTBOBAaHUS MOJMHOTO muddepennuana. YacTHple MPOU3BOAHbBIE U
noHbIe U GepeHIInaTbl BBICITUX TOPSIKOB.

4. ®opmyna Teinopa anst GyHKUIUN IBYX HEPEMEHHBIX.

5. IIpou3BonaHas mo HampaBiieHHIO. [ pagueHT.

6. OkcTpeMyM (QYHKLIMU HECKOJBKHX HE3aBHCHMBIX NepeMeHHbIX. [IoHsATHEe 00 3KCTpeMalbHBIX
3Ha4eHUsAX (QyHKIMM JABYX IHiepeMeHHbIX. HeoOxogumble W JOCTaTOYHbBIE  YCIOBHUSA
CYIIECTBOBAHUSA IKCTpeMyMa (QYHKIUH JIBYX HE3aBUCHMBIX IIEPEMEHHBIX.

7. YcnoBubI 3kcTpemMyM. [loHsiTHE 00 yCcmOBHOM JKCTpeMyMmMe (DYHKIIMH JBYX TMEPEMEHHBIX.

Merton HeompeneneHHbIX MHOXxHTenel Jlarpanxa. Hambosbliee W HauMeHblliee 3HAYCHHS
byHKIHIA.

Bonipockl py0e:xkHOro KOHTpOoJIst No2

1.Onpenenenue IBOMHOTO MHTErpajia Kak IMpeesa UHTErpalbHbIX cyMM. CBOMCTBA ABOMHBIX

UHTErpajioB. Teopema O CylIECTBOBAaHUM JIBOWHOIO MHTErpaia. BeluuciieHHe ABOMHOrO MHTErpaja
IIyTEM CBEJECHUS K IOBTOPHOMY.

2. Ilepemena nopsiaka MHTETPUPOBAaHUS B JBOMHBIX MHTErpajiaX. 3aMeHa NEPEMEHHBIX B

JIBOMHBIX HMHTErpajiax. 3ajada O BBIYMCICHHM Macchl Tena. [IpuMeHeHue ABOMHOro HMHTErpajia K
BBIUMCIICHHIO IUIOMIAAEH, 00BEMOB.

ANl

>

Bonpocs! pyoexnoro kourposst Ne3

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

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

[Tpusnak JleitOuuia cxoqumoctu psga. OneHka ocTaTka psja.

AOGcComoTHAs M YCIIOBHASI CXOAUMOCTb.

Crenennsie psagasl Teopembl AGens. IHTepBall U paanyc CXOIUMOCTH.

HenpepsiBHOCTS CyMMBI cTeneHHOTO psina. AuddepeHunpyeMocTs 1 HHTErpUpyeMOCTh CyMMBI
psiia ¥ CTENEHHBIX PSAOB.

TeopemMa O €IMHCTBEHHOCTH pA3JIOXKUMOCTH (YHKIMM B CTENeHHOH psaa. CXoIuMocTh
CTENEHHOTO psija.

[Tpumeps! pa3inoxKeHus B CTEIIEHHON psAJl HEKOTOPBIX (DYHKIIMA, ONHOMUAIBHBIA P
MonenupoBaHue noBeAeHUs QYHKIHM, TPUMEHsIs 3HaHUs O (YHKIIMOHATIBHBIX PsJlax.

Bomnpocel pyde:xHOro kKoHTpoJisa Ned
OO6mme cexeHuss o auddepeHunanbHbIX ypaBHeHUsX. OCHOBHBIC OIpeeneHHs. 3ajauu,
npuBosIIHe K AuddepeHIInaaIbHbIM YPaBHCHUSIM.



2. IlocranoBka 3amaun Komm mig ypaBHEHHS IEpBOro mnopsigka. TeopeMa O CyIIeCTBOBAHUHU U
€AMHCTBEHHOCTH 3a1aun Komm.

3. OcHOBHbIE BHABl ypaBHEHUW TIEPBOrO MOpPsIKa: YpaBHEHHE C pa3AeSIOMIUMUCA
MEPEeMEHHBIMH; OAHOPOIHBIC AU(depeHIINaTbHBIC YPAaBHEHUS TIEPBOTO MOPSIKA.

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

5. Huddepennmnanpapie ypaBHeHHs BbICIIUX MOpsakoB. 3amgada Komm. [lonarne o kpaeBbIx

3amayax. Teopema O CyIIECTBOBAaHUHU 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 o CTpyKType oOmIero
pelieHus OTHOPOAHOTO AuddepeHIraIbHOro ypaBHeHus. CBOWCTBA UX PEIICHUH.

8. JluHelHbIE HEOMHOPOJHBIC YpPaBHEHMsI BTOPOTO IMOpsaKa. TeopemMa O CTPYKType o0O0Imero
pelLIeHus.

o

Bonpocs! pyoexnHoro kourpoas Ne 5

1. 3ajaunM MaTeMaTU4eCKOW CTaTUCTUKHU.
2. Craructryueckoe pacnpeneeHne 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 MOPSIIKA.

2. MeToa NOHMXEHUS MOPAIKA.

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

4. CX0IUMOCTb U PacXOJUMOCTh YUCIOBOTO Psijia.

5. AGCOJIIOTHAs ¥ YCIIOBHASI CXOJIMMOCTb.

6. OYHKIHUOHAJIBHBIC PSAJIBI.

7. DTarnbl MaTeMaTUHYECKOTr0 MOJAEITUPOBAHUS.

8. Buasl MaTeMaTHYECKUX MOJEIIEN.

9. IIpunoxxeHuss MaTEMaTUYECKOTO aHAJIN3a B OCTPOSHUN MAaTEMATUYECKUX MOJIEIICH.
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3.5 IIpome:xxyTOUHASI ATTECTANUA

[IpomeskyTouHas aTTecTanus CIyKUT OLEHKONW paboThl 00y4aroImerocs: B TEYeHNUE BCEro CpoKa
o0y4eHMs U IMpHU3BaHA BBIABUTH YPOBEHb, IPOYHOCTh M CHCTEMaTHMYHOCTb IOJYYEHHBIX WM
TEOPETUYECKHX W MPAKTUYECKUX 3HAHHWH, MPHOOPETeHUS HABBIKOB CAaMOCTOSTEIBHOW paboThl,
Pa3BUTHSA TBOPYECKOTO MBIIUICHUS, YMEHHE CUHTE3UPOBATH ITOJIyYCHHBIC 3HAHWS U NIPUMEHATh UX B
pEeLICHUH IPAKTUYECKUX 3a1a4.

OK3aMEHAIlMOHHBI OWJIET IOMHMO TEOPETUYECKUX BOINPOCOB BKIIOYACT KapTOUKy C
MIPAKTUYECKUMU 33JaHUSMHU [10 OCHOBHBIM T€MaM JUCLUIUIMHBIL.

KonTponbsHble TpeOoBaHMS U 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOCHHS
JUCLIMIUIMHBI U OTPAXKAOT €€ OCHOBHOE COACPKAHMUE.

s monmy4yeHus SKk3aMeHa oOydaromuicsi 00s3aH BBIMOJIHUTh BCE CAMOCTOSITENIbHBIE PaOOTHI,
HamnucaTb KOHTPOJbHBIE pabOTHI, MPOUTH cOOECEeOBAHNE IO BBINOJIHEHHBIM THIIOBBIM pacyeram, T.e
oOyuaromuics:

3HAaeT: KaK MHCIIONb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHCLUIUIMH B
npoeCCUOHATBHON  JEATENbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHaiuu3a u
MaTEeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHYECKOIO M SKCIEPUMEHTAIBLHOIO
UCCIIC/IOBAaHMsI; KaK BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJeM, BO3ZHUKAIOUIMX B XOJE
npoeCCUOHATIBHON  JIeATENbHOCTH, IPUBJIEYb WX U1 PEIIEHUS COOTBETCTBYIOIIMN (PU3UKO-
MaTeMaTU4YeCKUH anmnapar;

yMeeT:  HCIOJb30BaThb  OCHOBHBIC  3aKOHBl  €CTECTBEHHOHAyYHBIX  JHUCLUUIUIMH B
npopeCcCUOHATbHON  JEATENbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHajuu3a U
MaTeMaTHYeCKOro (KOMIBbIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHUYECKOIO0 M SKCIEPUMEHTAIBLHOIO
WCCIIC/IOBAHMsI; BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJeM, BO3HHUKAIOIIUX B XOJE
npopeCCUOHATIBHON  JIeATENbHOCTH, IPUBJIEYb WX U1 PEIIEHUS COOTBETCTBYIOIIMN (PHU3UKO-
MaTeMaTU4YeCKUH anmnapar;

BJIaJleeT: HAaBbIKAMHU HCIIOJb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX NHUCLUIUIMH B
npopeCCUOHATTBHON  JEATENbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHajuu3a u
MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHUYECKOIO M IKCIEPUMEHTAIBLHOIO
WCCIIC/IOBAHMsI; HABBIKAMH BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJIEM, BO3HUKAIOUIMX B
X07ie MPOQECCUOHATBLHON NEATENbHOCTH, MPUBIEUb MX JAJS PEIIEeHHs COOTBETCTBYIOIUN (PU3HKO-
MaTeMaTUYeCKUH amnmnapar.

BOl'[pOCI)I, BBIHOCHUMBbIC HA IK3aMCH

1. KommnekcHsie uncia. OnpeneneHue.

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

3. KowmmnekcHsie uncia. X reoMerpuyueckas UHTEPIPETAIUS.

4. KowmrmuiekcHble yncna. TpuroHomerpudeckas popma.

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

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

7. WHrerpanbHbIe UcUKcIeHUs. Ta0nniia HHTErpaios.

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

9. HUnterpasnibHble ucuuciaeHus. VHTerpupoBaHUE MO YACTAM IS HEOMPEIAEICHHOIO
WHTErpana.

10. MaTerpanbubie ucuncieHusd. OnpenesieHue onpeieIeHHOro HHTerpaia U €ro CBOMCTBA.

11. MaTerpanpHple ncurciaeHus. Meros 3aMeHbl IEPEMEHHON B ONPEEIIEHHOM HHTErpase.

12. UaTerpanbubie  ucyuciaeHus. VHTerpupoBaHwe 1O YacTAM Uil  ONPEAEICHHOIO
UHTErpana.

13. NaTerpanbabie ucuuciaenus. Haxoknenwe rmiomaneid mpu MOMOIIA ONPEAEeTICHHBIX
WHTErPaJIOB.

14. UnTerpansuble ucuncieHus. Haxoxmenne oOBEMOB TpH IMOMOIIHM OMpPEaeTIECHHBIX
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UHTETPaJIOB.

15. duddepennmanbabie ypaBHEHHS IEPBOTO MOPSIIKA.

16. JIuddepennmanbabie ypaBHEHUS C Pa3IesSIOMUMUCS IEPEMEHHBIMU.

17. Opnoponusie nuddepeHnnanbable ypaBHEHUS IEPBOTO MOPSIKA.

18. JIuneitasie nuddepeHaibabie ypaBHEHUS IEPBOTO MOPSIKA.

19. Jluddepennunanbupie ypaBHEHHS BTOPOTO HOPSIKA.

20. IuddepennnanbHble ypaBHEHHS BTOPOTO MOPsiAKa. MeTo 1 TOHMKSHUS TIOPSIKA.

21. XapaktepucTruueckue ypaBHeHHUS [UIsi OU(PEepeHIIMaNTHBIX YpaBHEHUH BTOPOTO
MOpJIKa., UX pEUICHHE.

22. Ognopoxansie nuddepeHraIbHbIe YpaBHEHUS BTOPOTO MOPSIKA.

23. Jluneiinsie quddepeHnraIbHble ypaBHEHUS BTOPOTO MOPSAKA.

24. Teopus BepositHOCTeH. COOBITHSI M IEUCTBHS C HUMH.

25. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEM.

26. TeopeMa 0 MOJTHOM BEPOSATHOCTH.

27. Teopema baiieca.

28. ®opmyna bepuysmim.

29. Teopema Jlannaca.

30. luckpeTHbIE CIy4yaiHbI€ BETUYUHBI.

31. HenpepbIBHBIE Clly4yailHble BEIMYNHBI.

32. HopManbHbIii 3aKOH paclpeiesICHUs CyYailHbIX BEJTMYHH.

33. MaTremaTuyeckas CTaTUCTUKA. BapuanmoHHbIE Ps/IbI.

34. Kputepuii CThroieHTA.

CuTtyanuoHHbIE 3212491

1. CKOpOCTh IPSIMOJIMHEHOTO IBU)KEHUSI TeJla BhIpaskaeTcs popmyIioi

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

v=2t+3t" (m/c). HaiiTu myTh, IPOIICHHBII TeIOM 3a | MHHYTY OT Ha4ana IBHKCHUSL.
3. CKOpoCTh MPSIMOTMHEHHOTO ABMKCHUS TEIa BRIpayKaeTcst Popmymoii

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

v=2t+3t* (m/c). HaiiTu myTh, IPOIiICHHBI TeOM 3a 45 CEeKYH[ OT HaYalla ABIKCHHSL.
5. CKOpoCTh MPSIMOTMHEHHOTO ABMKCHUS TeIa BRIpayKaeTcst Popmymoii

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

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

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

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

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

10.  HaiinuTe yriaoBoit ko3 UIIMEHT KacaTelnbHOM, IpOBeIeHHON K TpaduKy GyHKIUN

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

11. BeposATHOCTH M3rOTOBJIEHUS CTAaHJIAPTHOM JeTalu Ha AaHHOM craHke paBHa 0,9. Haiitu
BEPOATHOCTH, 4TO U3 B3AThIX Hayraa 300 neraneii 250 okaxyTcsi CTaHAAPTHBIMH.

12. beuto nocaxeno 400 nepeBbeB. HailiTh BEpOSITHOCTH TOrO, YTO YMCIIO HPHKUBIINXCA
nepeBbeB coctaBUT OT 360 10 375, eciiu BEpOSATHOCTh MPUKUBAHUS OTACIBHOTO JIEpEeBa COCTABIISIET
0,9.

11



13. Ha HekoTOpoM yuacTke noBpexacHsl rpajgoM 20% pacrennii. KakoBa BEpOsSTHOCTB, 4TO U3
100 pacTenmii okaxyTcs NOBPEKAEHHBIMU OT 15 10 25 pactenuit?

14. Iltunedadbpuka nocrapnser B marazu 90% sun nepBoil kateropuu. Haiitu BeposTHOCTD
toro, uro B naptuu 10000 st 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% copuskoB. Haiitm BeposTtHOCTH TOro, uro u3 1000
ceMsH OyzieT 3 CeMEHU COPHSKOB.

17. OxoTHUK, uMeOIMH 4 MmaTpoHa, CTPENSET B IEJb 10 NMEPBOro MOMAaJaHus WU TMOKa HE
u3pacxoayeT maTpoHsl. BeposTHOCTh momagaHus B Ledb npu KaxaoM BbicTpene 0,25. CocTaBUTh
3aKOH PACIPEIEIICHUS CIIy4aiiHOM BEJIMYMHBI X — YUCIIa U3PACXOJ0BAaHHBIX [TATPOHOB.

18. Monera O6pomiena Tpu pasa. CinyyaitHas BeMunHa X — YHCIIO TTOsIBJICHUs TepOa. Hammcate
3aKOH pACTpeeIeHUs] U TOCTPOUTh MHOTOYTOJIbHUK pacipeiesieHus CydyaiiHOW BETMYMHBL X.

19. CocTaBUTh 3aKOH paclpeiesieHusl MOoMaJaHus B IIeJib NMPU YETHIPEX BBICTpENax, €clu
BEPOATHOCTb MONAJAaHUs IPU 0AHOM BhicTpene 0,25.

20. /IBa cTpenka menarOT MO OJHOMY BBICTPEIY B MUIIECHb. BeposSTHOCTH MOMNagaHusi B HEe
nepBbIM cTpenkoM pasHa 0,5, BTopsiM — 0,4. CocTaBUTh 3aKOH YMCIIA NTONAJaHUN B MUILIEHb.

21. BeposiTHOCTB TOTO, 4TO B OMOIHMOTEKE HEOOXOAMMAs CTYIEHTY KHHUTa CBOOOIHA, paBHa (,3.
CocTaBUTh 3aKOH pacmpeiefieHus 4uciia OMOIMOTEK, KOTOPhIE MOCETUT CTYIEHT, €CIU B TOpOJe
YeThIpe OMOINOTEKH.

22. Ha 60 coproucHbITaTelIbHBIX Y4acTKax OIpeAeeHa CIEAyIoIIas ypoXKalHOCTh sIpOBOU
MIIEHUIBI, 11/Ta. [IpoBeCTH cTaTHCTHYECKYI0 00paObOTKY 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. Cpennemecsynas 3apriara 100 paOOTHUKOB X03HCTBa 32 HCTEKUINHA TOJI, THIC. PYO.
[TpoBecTu cTaTUCTUYECKYIO 00pAaOOTKY TaHHBIX. :

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; 2,65 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

MUHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUNCKOM ®EJIEPALINA
denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE
YUpEKACHUE BBICIIET0 00Pa30BaHUs
«CapaToBCKull rocyJapCTBEHHBIN arpapHblil yauBepcuteT uMm. H.M.BaBunosa»
Kadenpa «MartemaTrka, MEXaHUKa U MHKEHEPHAs rpadrKay

SK3AMEHAILIMOHHBIN BUJIET Ne 5
o pucumIiuinee «lIpuknagHas maTemMaTuka B arpOMHKCHEPUM)

HurerpanbHoe ncuucnenue. CBONCTBA HEOMPEAEIEHHOIO HHTErpaia. .
. Muddepennmanbaple ypaBHEHHS TIEPBOTO MOPSIKA.

]
J3+i

N —

3. JlaHO KOMIUIEKCHOE YHCJIO Z =

. 3amucarh JaHHOE YHCIO B airedpanyecKou

dbopwme.

Hara
3aB.xadeapoit B.H. byiinos
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4. Meroanieckue MaTepHaJibl, ONpeaesiiolue Npoue1ypbl OeHUBAHUS 3HAHMI, yMEHHI,
HABBIKOB M (HJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIMX 3Tanbl (opMUPOBaAHUA KOMIIETEHIUI

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

Kontpons pesynapraroB oOy4deHHMs OOydYalomUXcs, OTanmoB U YPOBHS (HOPMHUPOBAHUSA
KOMIIETEHIIMM 1o AucuuIuinHe «MaTemaTHKa» OCYIIECTBISETCS 4Yepe3 IPOBEIECHUE BXOJHOTO,
TEKYILEro, BEIXOHOTO KOHTPOJICH M KOHTPOJISI CAMOCTOSITEIILHOM paboThI

@opMBI TEKYIIEr0 U UTOTOBOrO KOHTPOJS U (OHIBI KOHTPOJIBHBIX 3aJaHUM IJi1 TEKYyLIero
KOHTpOJISl pa3pabareiBaioTcss Kadeapoil mcxons u3 crenupUKd AUCHUIUIMHBL, U yTBEPXKAAIOTCS Ha
3acemaHnuy Kadepsl.

4.2 Kpurepuu OleHKH 3HAHU, YMEHUIl, HABBIKOB U (MJIM) ONbITA 1€ATEJIbHOCTH,
XapakTepu3youmXx 3Tanbl GopMupoBaHUs KOMIIETEHIUI B Npolecce 0CBOCHUS
00pa3oBaTeJILHON NPOrPaAMMBbI

OnucaHue MIKAIbl OICHUBAHMS JIOCTH)KCHHS KOMIICTCHIIMH I10 JTUCIUIUIMHE MPUBEIACHO B
Tabimue 5.

Tabmuma 5
YpoBeHb OTMeTKa 10 MATHOATEHON CHCTEME Omucanue
OCBOCHHS (9K3amMeH)
KOMITETCHIIUH
BBICOKH «OTIUYHO» oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JTACIATUTNH B npodeCcCHOHATbHON
JIeSITETbHOCTH, MIPUMEHSTh METO/IbI
MaTEMATUIECKOTO aHaIM3a 51
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETUUECKOTO 51

OKCIICPUMCHTAJIIBHOI'O HCCIICAOBAHUA; KaK
BBIIBUTh C€CTCCTBCHHOHAYUYHYIO CYIIHOCTH

npobiem, BO3HUKAIOIINX B xoJe
npodeccroHanbHOM NEeSITeNIbHOCTH,
MIPUBJICYD 1754 ISt pereHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTHYECKUH anmnapar

6a3oBblil «XOPOIIO» 3HAeT, HO C MpolenaMu, Kak UCMHOJIb30BaTh
OCHOBHBIC 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCLUILTUH B npodeccuoHanbHOM
NesITeIbHOCTH, IPUMEHSTh METOIbI
MaTeMaTH4eCKOro aHaymza u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJIETTUPOBAHUS, TEOPETUUYECKOTO u

OKCIICPUMCHTAJIILHOI'O  MCCJICAOBAHUSA, HC
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YpoBeHs OTMeTKa 10 NATHOATEHONU CUCTEME Onucanue
OCBOCHWSI (’x3ameH)
KOMIIETEHLINU

JIOTMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
Kak BBISIBUTH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIeM, BOSHUKAIOIIUX B XOJI€
npodeccroHanbHOM NEeSITeNIbHOCTH,
MpUBJICYb ux TUTSt perieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

MOPOTOBBIi «yIOBJIETBOPHUTEILHOY oOydJaronuiicss 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIMILTAH B po(heCcCHOHATTLHOM
NEATEITBHOCTH, MPUMEHSTH METO/IbI
MaTeMaTHYECKOTO aHaJIn3a u
MaTeMaTH4YeCKOTO (KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUIECCKOTO "
IKCIIEPUMEHTAILHOTO HCCIIEOBAaHUS, Kak
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH
npobiem, BO3HUKAIOIINX B xoJe
npodeccrnoHaTbHOM NESITCIIbHOCTH,
MIPHUBJICYD ux JUTS pelieHus
COOTBETCTBYIOIIHNI busuKo-
MaTEeMaTHYeCKUi amnmapaT HO HE 3HaeT
JeTaned,  JOMycKaeT  HETOYHOCTH B
(bOopMyIMpOBKaX, HApPYyIIAeT JOTHYECKYIO
MOCJICZIOBATEILHOCTD B U3JI0KEHUHT
MIPOrPaMMHOTO MaTepuaia

- «HEYJIOBJICTBOPUTEIHHOY oOydJaronuiicss He 3HaeT, KaK HCIOJIb30BaTh
OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
TUCITUTUTAH B npodeCcCHOHAIbHON
JeSITeNIbHOCTH, MPUMEHSTh METO/TBI
MaTeMaTU4eCcKOoro aHaM3a u
MaTeMaTHYeCKOTO (KOMITBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHIECKOTO "
IKCIIEPUMEHTAILHOTO HUCCIICJIOBAHMS; KaK
BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH
npobiem, BO3HUKAIOIINX B xoJe
npodecCuOHAITBHON JeATeTLHOCTH,
MIPHUBJICYD 1704 TUTSE pelieHus
COOTBETCTBYIOIIHI busuKo-
MaTeMaTUYECKUI annapar

4.2.1. Kpurepuy OlleHKHM YCTHOTO OTBETA NIPH NPOMEKYTOYHOM aTTecTaluu

[Ipu oTBeTE Ha BOMPOC OOYJAIOIINIICS JEMOHCTPUPYET:

SHAHUA: KaK HCIOJB30BaTb OCHOBHBIE 3aKOHBI C€CTCCTBECHHOHAYYHBIX OJUCHHUIIIIMH B
npodeccuoHabHOM ~ NEATENbHOCTH, MPUMEHSITh  METOAbl ~ MaTeMaTH4YecKoro  aHaiau3a W
MaTEeMaTHYECKOro (KOMIBIOTEPHOT0) MOJIEIUPOBAHUS, TEOPETHYECKOTO M OKCIEPUMEHTAIHLHOTO
UCCIIEIOBaHMs; KaK BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOJeM, BO3HUKAIOIIUX B XOJE
npoeCCUOHATBHON  JIeATENbHOCTH, NPUBJIEYh WX Ui PEIHICHUS COOTBETCTBYIOIIMN (PU3UKO-
MaTeMaTUYECKUi anmnapar;
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YMEHHS: HCIOJIb30BATh  OCHOBHBIE 3aKOHbl  €CTECTBEHHOHAYYHBIX JHCHUIUIMH B
npoeCCUOHATTBHON  JEATETbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHajuu3a u
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOEIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTAIHLHOIO
UCCIIC/IOBAHMsI; BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOoOJeM, BO3HHUKAIOIIUX B XOJE
npodeccuoHaNbHOM  IeATENbHOCTH, MpPHUBJIEYb MX JJS PEUIeHHs COOTBETCTBYIOMIMM (pusmKo-
MaTeMaTU4YeCKUH anmnapar;

BJIA/ICHMSI: HABBIKAMU HCITOJIb30BAaHNS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIVH B
npopeCCUOHATTBHON  JEATENBbHOCTH, HPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHalu3a U
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTAIHHOIO
WCCJIEIOBaHMs; HAaBbIKAMHU BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJIEM, BO3HHUKAIOIIMX B
Xo7ie MPOPECCHOHATBLHON NEATENFHOCTH, MPUBIEUb MX JAJS PEIICHHS COOTBETCTBYIOIIUHN (PH3UKO-
MaTeMaTUYECKUi anmnapar.

Kpurepun oueHku

YpoBeHb OTMeTKa 1Mo TATHOALTEHOM Onucanne
OCBOCHUS cucreme
KOMITETCHIIUN (’K3aMeH)

BBICOKH OTJIMYHO oOyJaromuiicss JeMOHCTPUPYET 3HAHHE Kak
UCTIOJTb30BaTh OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUITIINH B
npopEeCCHOHATBPHON  JESITEIhHOCTH,  NPHUMEHSTh
METOAbI MaTEMAaTHYCCKOI'O aHaJinu3a n
MaTeMaTU4eCKOTro (KOMIIBIOTEPHOTO)
MOJICTTPOBAHUS, TEOPETUIECKOTO U
IKCIEPUMEHTATILHOTO HCCIICOBAHMS; KaK BBISBHTH
€CTECTBEHHOHAYYHYIO CYILIHOCTD npobiuem,
BO3HHUKAIOIIUX B  XOoAe  MNpodeCCHOHATBHON
JACATCIIbHOCTH, IIPUBJICYDb ux JJISL peuicHu-d

COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHIECKUM
anmapar;

0a30BblIil Xopo1Io o0yyaromuicss AEeMOHCTPUPYET 3HAHHE MaTepuana,
HE JIOMYCKaeT CYHIECTBEHHBIX HETOYHOCTU B
MCII0JIb30BaHUNU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCIUIINH B
npoeCCUOHATIBHON JIeATEbHOCTH, B MPUMEHEHUHU
METO/IOB MaTeMaTH4eCKOTo aHanM3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJIeTUPOBaHUS, TEOPETUYECKOTO u
AKCIEPUMEHTAJIBHOTO HCCIIEI0BaHUS; B BBISIBICHUU
€CTeCTBEHHOHAYYHOM! CYILIIHOCTHU npobiiem,

BO3HHUKAIOIIUX B  XoAe  MIpodecCHOHATBHON
NESTeIbHOCTH, B MPUBICUEHUM HUX Ul PELICHUS

COOTBETCTBYIOIIHI ¢u3nKO-MaTEeMaTHYECKUN
annapar;
MOPOroOBbIN YAOBJIETBOPUTENHLHO o0yyaromuiicss JeMOHCTPUPYET 3HAHUSA TOJIBKO

OCHOBHOTO Marepuajia, HO HE 3HaeT JIeTaleH,
JOMYCKaeT  HETOYHOCTH B (HhOPMYJIHPOBKAX,
HapylraeT JIOTHYECKYIO IIOCIICIOBATEIbHOCTh B

U3JI0)KEHU U IIPOrPaMMHOT0 Marepuana B
UCIOJIb30BaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYUYHBIX JUCHUTUIAH B
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npopeCCHOHATLHON NI TEILHOCTH, B TPUMEHEHUU
METOJIOB MaTeMaTHYECKOTO aHanm3a U
MaTeMaTU4eCKOTro (KOMIIBIOTEPHOTO)
MOJICTTPOBAHUS, TEOPETUIECKOTO U
AKCIEPUMEHTAIHLHOTO HCCIICIOBAHNUS; B BBISIBICHHU
€CTeCTBEHHOHAYYHOM CYIITHOCTHU npooiieM,
BO3HHUKAIOIIUX B XOoA€  MNpodeCCHOHATBHON
ACATCIIBHOCTH, B MNPHUBJICYCHHU HX [JI PCHICHUSA

COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHIECKUM
anrapar;

HEY/10BJIEeTBOPUTEILHO oOyyaroluiicss 1eMOHCTPUPYET HE3HAHUE KaK
HCII0JIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUTLINH B
npo(ecCHOHANBHOW  JESITeNbHOCTH,  IPUMEHSTH
METO/IbI MaTeMaTH4eCKOTo aHanMza u
MaTeMaTU4YeCKOro (KOMITBIOTEPHOTO)
MOJIETUPOBaHUS, TEOPETUUECKOTO u
HKCIIEPUMEHTAJILHOTO HCCIIEIOBAHUS; KaK BBISBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTh npobiiem,

BO3HHUKAIOIIUX B  XoAe  MIpodeCCHOHATBHON
NEATCIIBHOCTH, INPUBJICYb WX JUIA  PELICHHS
COOTBETCTBYIOIIMI $u3nKO-MaTEeMaTUYECKUN
anmnapar;

4.2.2. Kpurepum oueHKHM BbINOJHEHUS KOHTPOJbHBIX (CAMOCTOSTEJIbHBIX) PadoT

[Ipu BBIMOJIHEHUN KOHTPOJIBHBIX (CAMOCTOSITETTLHBIX) padOT 00yUYaIONIUIiCS TEMOHCTPUPYET:

3HAHMS: KaK HCIIOJIb30BaTh OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBIX JHWCIUIUIMH B
npoecCHOHATBHON ~ JEATENBHOCTH, MNPUMEHSITh  METOABl ~ MaTeMaTH4YecKOoro  aHaim3a W
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOEIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTaIHLHOIO
UCCIICIOBaHMS; KaK BBISIBUTH E€CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOJeM, BO3HUKAIOIIUX B XOJE
npodeccuoHabHOM  IeATENbHOCTH, MpPHUBJIEYb MX JJS PpPEUIeHHs] COOTBETCTBYIOIIMHM (pusmKo-
MaTeMaTU4YeCKUH anmnapar;

YMEHHA: HCIOJIb30BATh OCHOBHBIE 3aKOHbl  €CTECTBEHHOHAYYHBIX JHCLUIUIMH B
npoecCHOHATBHON ~ JEATENBHOCTH, NPUMEHSITh  METOABl ~ MaTeMaTHYecKOro  aHaium3a W
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOEIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTAIHHOIO
UCCIIC/IOBAHMsI; BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJeM, BO3HHUKAIOIIUX B XOJE
npodeccuoHabHOM  IeATENbHOCTH, MpPHUBIEYb HX JJs PEUIeHHs COOTBETCTBYIOMIMH (pusmko-
MaTeMaTU4YeCKUH anmnapar;

BJIA/ICHMSI: HABBIKAMU HCITOJIb30BAaHNS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npodecCHOHATBHON ~ JEATENBHOCTH, NPUMEHSITh  METOABl ~ MaTeMaTH4YecKOro  aHaium3a W
MaTEMaTHYeCKOro (KOMIBIOTEPHOTO) MOEIUPOBAHUS, TEOPETUUYECKOTO U HKCIEPUMEHTaIHHOIO
WCCIICIOBAHNS; HABBIKAMHU BBISBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOIIMX B
XoJle MpOopeCcCUOHANBHON AESITETbHOCTH, MPUBIEYb WX IS PEHICHHs] COOTBETCTBYIOMIMM (hU3MKO-
MaTeMaTUYECKUU anmnapar.

KpuTtepun onieHKH BBINOJIHEHHS KOHTPOJIBHBIX (CAMOCTOATEJBHBIX) padoT

YpoBeHs OTMeTKa 10 TATHOATTEHON Onucanue
OCBOEHMUS CUCTEME
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KOMIIETCHIIUU (3Kx3ameH)

BbICOKHI OTJIMYHO oOyJaromuiicss JeMOHCTPUPYET 3HAHHE Kak
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCUUTLITAH B
npoecCHOHANBHOM ~ JEesTeNbHOCTH,  IPUMEHATH
METO/IbI MaTeMaTU4eCcKoro aHaam3a u
MaTeMaTU4eCKOTro (KOMIIBIOTEPHOTO)
MOJICJIUPOBAHUS, TEOPETHYECKOTO u
SKCHEPUMEHTAIBHOTO HCCIEN0BAHUS; KaK BBISIBUTH
€CTECTBEHHOHAYYHYIO CYILIHOCTh pooiiem,
BO3HUKAIOIIUX B XoJae  mpodeccHoHaIbHOU
NeATEeTbHOCTH, TMPUBJICYb WX JUII  peUIeHUus
COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHUIECKUM
anrmapar;

0a30BbIil X0po1Io oOyJaromuiicss TEMOHCTPUPYET 3HAHUE MaTepuana,
HE JIONYCKAaeT CYLIECTBEHHBIX HETOYHOCTH B
UCIOJIb30BaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLHUTIIINH B
npo(hecCHOHANLHOM JIEATEIIbHOCTH, B MPUMEHEHUU
METO/IOB MaTeMaTH4eCKOro aHaau3a "
MaTeMaTU4YeCKOro (KOMITBIOTEPHOTO)
MOJICJINPOBAHUS, TEOPETHYECKOr0 "
HKCIIEPUMEHTAJILHOTO HCCIEAOBaHUS; B BBISBICHUU
€CTECTBEHHOHAYYHOU CYIIHOCTHU npobiiem,
BO3HUKAOIIUX B  XoJAe  NIpodeCCHOHATBHOU
JEATEIbHOCTH, B IPUBICYEHUU HUX JUISl pPELICHUs
COOTBETCTBYIOIINI ¢u3nKO-MaTeMaTHYECKUN
anrmapar;

NMOPOTroOBbIi Y/AOBJIETBOPHUTEIbHO oOyJaromuiicss JIeMOHCTPUPYET 3HAHHUS  TOJILKO

OCHOBHOTO Marepuajia, HO HE 3HaeT JIeTaleH,
JOMYCKaeT  HETOYHOCTH B (HOPMYJIHPOBKaX,
HapylraeT JIOTHYECKYIO IIOCIICIOBATEIbHOCTh B

U3TI0)KEHU U MIPOrPaMMHOTO MaTtepuana B
UCTIOJIb30BaHUHT OCHOBHBIX 3aKOHOB
CCTCCTBCHHOHAYYHBIX JUCHUITIINH B
npopEeCCHOHATBLHON NI TEIbHOCTH, B TPUMEHEHUU
METOJIOB MaTEeMaTHYECKOTO aHanM3a u
MaTeMaTU4eCKOTro (KOMIIBIOTEPHOTO)
MOJICTTPOBAHUS, TEOPETUIECKOTO U
IKCIEPUMEHTAIBHOTO HCCIICIOBAHNUS; B BBISIBICHHU
€CTECTBEHHOHAY4YHOU CYIIHOCTH npobiuem,

BO3HUKAIOIINX B XoJze npo¢eCcCuOHAITBHON
NESTENIbHOCTH, B TIPUBICYCHUU HX IS PEIICHHS

COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHIECKUM
anrapar;

HEY/10BJIEeTBOPUTEILHO oOyJaroluiicss 1eMOHCTPUPYET HE3HAHUE KaK
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUILINH B
npo(ecCHOHANBHOM ~ JESITeNbHOCTH,  IPUMEHSTH
METO/IBI MaTeMaTHU4eCKOTo aHanm3a u
MaTeMaTU4eCKOro (KOMITBIOTEPHOTO)
MOJIEJTMPOBaHUS, TEOPETUYECKOTO U
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SKCIIEPUMEHTAIILHOTO HMCCIIEIOBaHMs; KaK BBIIBHUTH
€CTECTBEHHOHAYUYHYIO CYILIHOCTh npooiiem,
BO3HUKAIOIIUX B XoJae  mpocdeccHoHaIbHOU
JACATCIIbHOCTH, IIPUBJICYDb ux JJISL peuicHu-d
COOTBETCTBYIOUIUI (bU3UKO-MaTEMATHIECKUM
anrapar;

Paspabomuux: oouenm, Yymaxoea C.B.

s

(moamuck)
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