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

B pesynbrare uzydenus aucuuruinHbel «l[lpuknannas marematuka B cucremax TI'C u By
obyuaronuecst, B cootBercTBuu ¢ ®I'OC BO no nanpasiennto noaroroBku 08.03.01 CtpourenscTso,
YTBEP)KJICHHOTO TpUKa3oM MuHucrtepcrBa obOpasoBanusi U Hayku P® ot 31.05.2017.r. Ne 481,
(GbopMUPYIOT CllelyIoIINe KOMIIETEHINH, ITpe/ICTaBIeHHbIE B Ta0uIe 1.

@®opMupoBaHHe KOMIIETEHIHH B Mpouecce H3yYeHUsl TUCIHHIIIMHBI
«[Ipuknagnas marematuka B cucremax TI'C uB»

Tabmuma 1
Kommerenus Nunaukaropel Ortanel Bunnr O1LeHOYHbBIE
Kon | HaumenoBanue JIOCTHKECHUS dbopMupoBaHus | 3aHATHN s CpeAcTBa s
KOMIETEHIIMH KOMITETCHIINM B | ()OPMHUPOBaH OIIEHKHU YPOBHSI
nporecce us c(OpPMHPOBAHHOCTH
ocBoenust OIIOII | kommnereHIm KOMIIETECHIUHU
(cemecTtp) u
1 2 3 4 5 6
OIIK | Cmocoben OIIK-1.7 2,3 JIEKIUH, YCTHBIH ompoc,
-1 peuiaTth 3a1a4u o0paboTka MPAaKTHYECKUE | KOHTPOJbHAs padboTa
npo(eCCHOHAIBH | PACUSTHBIX U 3aHATUSA
Ol IESITEIbHOCTH | SKCIIEPUMEHTAIIb
Ha OCHOBE HBIX  JaHHBIX
HCITOJIB30BaHUS BCPOATHOCTHO-
TCOPETHICCKUX M | CTATUCTUICCKHM H
MPAKTHYECKUX METOIaMHU;
OCHOB
€CTCCTBCHHBIX U OIlIK-1.10 2,3
TEXHUYECKUX pelIeHne
HayK, a TaKxKe HHKEHCPHO-
MareMmatnyeckor | T'€OMETPHICCKUX
0 amnmapara 3ajad
rpadgugecKkumMu
crocobamMu

Komnerenuust  OIIK-1  Takke  ¢opmupyercs B XO0J€  OCBOCHHS  JHUCLUIUIMH:
DnekTpocHa0KeHUE C OCHOBAaMHM 3JIeKTpoTexXHUKH, MaremaTuka (ba3oBelii yposens), ®usnka, Xumus,
Nnxenepnas ¢usuka, Mexanuka. Teoperudeckas MexaHuka, Mexanuka. TexHUMYeCcKash MEXaHHUKa,
Mexanuka. Mexanuka rpyHroB, Mudopmaruka, L{udpposeie TexHonoruum B cucremax TI'C u B,
Nnxenepnas reonorus, HaueprarenbHas reometpusi. UmxenepHas rpaduka, MartepuaioBeneHue
U TEXHOJOIHsS KOHCTPYKLHMOHHBIX MaTepuanoB, MexaHMKa >XKHJIKOCTH W Trasza, TermiomaccooOMeH,
Heramu mammns, ConpoTuBiieHue MarepuanoB, V3bickaTenbekas npakTtuka, [loaroroska k npouenype
3alIUTHI U 3aLIUTa BBIMYCKHON KBaTM()UKALIMOHHON paboThI.




2. Onucanue nokasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX 3Tanax ux (popMupoBaHUsA, ONIMCAHHE IIKAJ OLlEeHUBAHUS

IlepeyeHb O1LIEHOYHBIX CPEICTB

Tabnuma 2
Ne HaunmenoBanue Kparkas xapakrepuctuka [IpeacraBneHue OLIEHOYHOTO
I/ | OIIEHOYHOTO CPEJCTBA OIICHOYHOT'O CPEJCTBA cpenctea B8 OM
1 KonTponbhas pabota | cpelcTBO MPOBEPKH YMEHUN | KOMIUIEKT 3aJaHUI 1O
IIPUMEHSATH [OJTy4YEHHBIE BapuaHTaM
3HaHUA UId pEeLICHUs 3a0a4
OIIPENIEIIECHHOI'O THUIIA IO
pas3zeny Uiyl HECKOJIbKUM
paznenam
2 YcTHBI onpoc CpPEICTBO KOHTPOJIA, BOIIPOCHI IO TEMaM
OPTraHU30BaHHOE KaK OIPOC JHUCUUIUIUHBL:
B YCTHOH opme - IIepeYEHb BOIIPOCOB K
MeJaroru4ecKoro paboTHUKA CEMHUHApy
00y4aroIuXxcsi Ha TEMBI, - IIEpEeYE€Hb BOIIPOCOB IS
CBSI3aHHBIE C U3y4aeMOM YCTHOTI'O OIpoca
NUCLIUIIIMHON U
pacCUUTAaHHOMN Ha BBIACHEHUE
o0bema 3HaHUI
oOyyaromierocs mno
OIIpELEIECHHOMY pa3zeny,
TeMe, po0sIeMe U T.II.
HporpaMMa OIlCHUBaAHUA KOHTpOJII/IpyeMOﬁ JUCHHUITJIMHBI «le/IKJIa)IHaH
maremaTuka B cucremax TI'C uB»
Tabnuua 3
No Koutponupyembie Kona xonTponupyemoit HanMeHoBaHHe
paszensl KOMITETeHIINH (WJTH ee
n/n (TeMbl TUCIUTIMHBI) JacTH) OUCHOTHOTO Cpe/IcTBa
1 2 3 4
1. | Jluneiinas anredpa. .
KOMILICKCHBIC THCIA OIIK-1 Y CTHBIH 0Npoc, KOHTPOJIbHAS paboTa
2. | Maremarudeckuit OIlK-1 .
AHAIS YCTHBII 0onpoc, KOHTPOJIBHAS paboTa
3. |IIpunoxenuns OIlK-1 .
HPOM3BOHOM YCTHBII 0ONpoc, KOHTPOJIbHAS paboTa
4. | HeonpeneneHHblit OIIK-1
HHTETrpal.
OmnpeneneHHbIi YCTHBIH OIpoc, KOHTPOJIbHAS paboTa
WHTETpal 17§ ero
PHIOKEHUS
5. | Audpdepenmmansusie OTK-1 Y CTHBII 0onpoc, KOHTPOJIbHAS paboTa
ypaBHEHUs!
6. | Teopus BeposiTHOCTEMH OIlK-1 YcTHBIH Onpoc, KOHTPOJIbHAS padoTa
7. | CnyuaiiHble BETUYMHBI OIIK-1 YcTHBIN OIpoc, KOHTPOJIbHAS padoTa
8. | Maremarnyeckas OIIK-1
CTAaTUCTHKA YcTHBIH OIpoc, KOHTPOJIbHAS padoTa




Onucanue nokasareseil M KpUTepueB OLEHUBAHUA KOMIIETEHUMHA M0 AUCHMILINHE
«IIpukaannas maremaTnka B cucreMax TI'C u B» Ha pa3iu4HbIX 3Tanax ux ()opMupoOBaHuUs,
ONKCAHME LKA/ OLleHUBAHHUSA

Tabmuia 4
KOI[ I/IH,I[I/IKaTopBI ITokaszarenu u KPUTCPpHUH OLICHHUBAaHWA PE3YJIILTATOB 06y‘IeHI/I${
KOMIIETEHL] | JOCTHXKEHUS HIXKE IIOPOT'OBBIN IIPOJIBUHYTHIN BBICOKHH
UM, dTAIIbl KOMIICTCHIIN IIOpoOroBoro YPOBEHb YPOBCHB YPOBEHDb
OCBOCHUS i YpOBHSI (ynoBnerBopure (xopor10) (oTIMYHO)
KOMITETEHI] (Hey1OBJIETBOP JBHO)
3478 UTEJIBHO)
1 2 3 4 5 6
OIIK-1, OIIK-1.7 HE 3HACT, Kak 3HAET, Kak 3HAET, HO C 3HAET, KaKk
2, 3 cemectprl | 0obpaboTka HCTIOIB30BaTh HCTIOB30BaTh nmpobenaMu, Kak HCTIOJTb30BaTh
pacyeTHbIX 1 OCHOBHbIE 3aKOHBI | OCHOBHBIC 3aKOHBI HCIIOJIb30BAaTh OCHOBHbIE 3aKOHBI
JKCIEPUMEHTA €CTECTBEHHOHAYY | €CTeCTBEHHOHAYY OCHOBHbIE 3aKOHBI | €CTECTBEHHOHAYY
JBHBIX HBI X TUCUUIUIAH | HBIX JUCUUIUIAH B €CTECTBEHHOHAYY | HBIX ITUCLUILUIMH B
JIAHHBIX B npodeCCHOHANBHO | H BIX JUCHUIUIMH | TPO(ECCHOHATBHO
BEPOSITHOCTHO- | MpodecCHOHANBH | U IESATENbHOCTH, B i IeSITeNbHOCTH,
CTaTUCTHYECK Oif IeATEBHOCTH, | MPUMEHSATH METOABI | MPOPECCHOHATBH | MPUMEHSTH METOIBI
UMM METOJaMH; | MPUMEHATH MaTeMaTHYEeCKOro Oif ICSITEIBHOCTH, | MaTEeMaTHYECKOTO
METO/IBI aHamm3a u MIPUMEHSTh aHamu3a u
MAaTEeMAaTHYECKOTO | MaTeMaTU4eCcKOTro METO/IbI MaTEeMaTHYECKOTO
aHanu3a u (KOMITBIOTEpHOT0) MaTeMaTHYECKOro | (KOMIIBIOTEPHOTO)
MaTEeMAaTHYECKOTO | MOJCIMPOBAHUS, aHamu3a u MO/ICITUPOBAHHUSA,
(KOMIIBIOTEPHOI0) | TEOPETHYECKOTO U MaTEMaTHYECKOr0 | TEOPETUUECKOTO U
MOJICTIUPOBAHUS, | IKCHEPUMEHTAIbH (KOMIBIOTEPHOI0) | 3KCHEPHUMEHTAIbH
TEOPETHYECKOrO U | Or0 MCCICIOBAHKUS | MOJCIUPOBAHUS, | OTO UCCICAOBAHUS
IKCIEPUMEHTAIIBH | HO HE 3HAET TEOPETHYECKOTO U
or o JieTaseil, I0mycKaeT | SKCIepUMEHTAIbH
UCCIIEIOBaHUS HETOYHOCTH B 0o
(bopMynHpOBKax, HCCIICIOBAHMS, HE
HapyIIaeT JIOIyCKaeT
JIOTUYECKYIO CYIIECTBEHHBIX
MOCJIE/I0BATENILHO HETOYHOCTEH
CTh B U3JIOKCHHUU
MPOrPaMMHOTO
Mmarepuasa
OIIK-1.10 HE 3HAEeT, KaK 3HAET, KaK 3HAET, HO C 3HAET, KaK
pelieHue HCIIOJIb30BATh HCIIOJIHb30BATh npobenamu, Kak HCIIOJIb30BATh
HHKCHEPHO- OCHOBHbIE 3aKOHBI | OCHOBHBIE 3aKOHBI HCIIOJIb30BATh OCHOBHbIE 3aKOHBI
reOMETPUYECK €CTECTBEHHOHAYY | €CTeCTBEHHOHAYY OCHOBHbIE 3aKOHBI | €CTECTBEHHOHAYY
UX 3a/1a4 HBI X TUCHUIUIMH | HBIX JUCUUIUIMH B €CTECTBEHHOHAYY | HBIX JUCIUILIMH B
rpapuUyecKuM U | B npoeCCHOHANBHO | H BIX JUCHHUIUIMH | TPO(ECCHOHAIBHO
crocobamu npodeccnoHanbH | ¥ AESTENLHOCTH, B i 1eaTeIhHOCTH,
Oif IEATEBHOCTH, | MPUMEHSATH METOABI | MPOPECCHOHATBH | MPUMEHSTH METOIBI
MPUMEHSTH MaTeMaTHYECKOro Oif IeSITEIBHOCTH, | MaTeMaTHYECKOTO
METO/IBI aHamm3a u MIPUMEHSTh aHamu3a u
MaTEeMAaTHYECKOTO | MaTeMaTUu4eCcKOro METO/IbI MaTeMaTHYECKOrO
aHaIM3a u (KOMITBIOTEpHOTO) MaTEeMaTHYECKOTO | (KOMIBIOTEPHOTO)
MaTEeMaTUYECKOr0 | MOJIEIUPOBAHHUS, aHaIM3a u MO/ICITUPOBAHUS,
(KOMITBIOTEPHOTO) | TEOPETHIECKOTO U MaTEeMaTHYECKOr0 | TEOPETUUECKOTO U
MOJITIMPOBAHUS, | IKCIEPUMEHTAILH (KOMIIBIOTEPHOT0) | 3KCIEPHUMEHTAIbH
TEOPETHYECKOTO U | Or0 MCCIEIOBAHKUS | MOJEIUPOBAHUS, | OTO UCCIEIOBAHUS
9KCIEPUMEHTAIbH | HO HE 3HAET TEOPETHYECKOTO U
or o JIETAJICH, TOMYCKACT | IKCIIEPUMEHTAIbH
UCCIIeJOBaHUs HETOYHOCTH B 010
bopMyIHpOBKaXx, HCCIICIOBAHMS, HE
HapyIaeT JIOycKaeT
JIOTUYECKYIO CYIIECTBEHHBIX
HETOYHOCTEH




3. TunoBbie KOHTPOJIbHBbIE 32]aHUS UJIM UHbIE MATEPHAJIbI, HEOOX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH,
XapakTepu3yoImXx 3Tanbl GopMuUpoBaHUs KOMIIETEHIIHI1 B Tpolecce 0CBOEHMSI
o0pa3oBaTe/ibHOI POrpaMMBbl
3.1. BX0qHO# KOHTPOJIb

Ha nepBom 3anstuu no yuebHoit nucuumimne «lIpuknagnas matematuka B cuctemax TI'C u
B» nmpeaycMoTpeH BXOIHOM KOHTPOJIb.

Bonpochl BXOJHOT0 KOHTPOJIsI

. Onpenenenue npenena QyHKIHUH.

. CoiicTBa npenenoB (pyHKIHH.

. PackpeiTie HeonpeeneHHOCTe! B ITpeienax.

. IlepBblii 3amMedaTenbHbIN IIpeaed.

. Bropoii 3aMeuartesnbHbIi mpeae.

. Onpenenenue Npou3BOIHOM.

. [IpaBuna quddepeHunpoBanus.

. Tabnuia mpou3BOTHBIX.

. Haxoxaenue mpou3BOJHON OT CIOKHON (DYHKIIUU.
10. UccrnenoBanue GpyHKIIUH HA SKCTPEMYM.

11. UccnenoBanue GyHKIIUU HA BHITYKIOCTh, BOTHYTOCTb, TOUKU MEperuoa.

O 00 1NN B WN —

PeSYJ'ILTaTbI TEKYIICTO KOHTPOJIA UCIIOJIB3YHOTCA IPU MMTPOBCACHUN HpOMe)ICYTO‘lHOﬁ aTTcCTalluu.

3.2 KoHTpoJIbHBIE (CAMOCTOATEIbHBIE) PA0OTHI

Tematuka 3agaHuil K KOHTPOJBHBIM M CaMOCTOSATENIbBHBIM paboTaM YCTaHOBJIEHA B
coorBercTBUM ¢ [lacmoproMm ¢oHma oreHouHbIX cpeacTB (tabnmuna 1). [lanueidi Bun pabot
IIPOBOAMTCS HA NMPAKTUYECKUX 3aHATHUAX. 3aJaHMsl COCTABIIEHBI 11O TPUALIATH BAapUAHTHOM CUCTEME
(mpuBeEH OJUH U3 BApUAHTOB).

KonTtpoabnas padora Ne 1
HNHTerpajibHbie HCUNCICHHS.
Heonpenesaennsiii uHTErpaj. OnpenejaeHHbIH HHTErPaJ M ero NPUJI0KeHUs!

1. HaliTu HeonpeieJIeHHbIE MHTETPAJIBL:

< Sx+38 x+20
1) I2X3+ )J. oxs 5d ;3) I(2X+1)3|n3xdx 4)J' dx:

5)je““xﬂnZde;6)Iardgv@hx;?)jigzgdx;S)j

1+%x+1'

2. BLI‘{I/ICJ'II/ITB OHpeI[eJ'IeHHLIe HUHTCrpaJibl:

1) IXG 1+\/_

“In’ x

3. Beraucnauts miomaas GUrypbl, OrpaHU4€HHON KPUBBIMU Y = 2x%—x-2; y= x?+x—1.

4. BpluncauTh IUIOMIA/b (PUTYpPbI, OTPAHUYEHHONW KPHUBBIMH, 3a/laHHBIMH B IMOJIIPHBIX KOOpJAWHATAaX.

r:8a—as@,¢=0,¢=%.

5. Haiitu qnmuny ayru KpuBoit y =1+ Sin X

w|y
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=
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6. Haiitu oObem Tena, oOpa3oBaHHOrO BpamieHHEM BOKpPYr ocu OX (HUryphl, PacHoJOXKEHHOH B
MePBOM KBaJIpaHTE U OTPAaHUICHHOM 1Mapadosion y = X2, npsamont y = -x + 2 u ocbero OX.

7. Beruuciaute 00beM KoHyca BbICOTOM H u pannycom ocHoBanus R.

o0
. dx
8. BpruuciuTh HECOOCTBEHHBIH WHTErpaj WIM YCTAaHOBUTH €ro PacxoauMOCTh 1) J.W, 2)
X +4X +
1

+00
[xedx
0
KoutpoJabsHnas padora Ne 2
JudpdepeHunanbHbIe YyPaAaBHEHUA

1. Peminth nuddepenHmansHoe ypaBHEHHUE:

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

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

2. HaiimuTe YacTHOE pelIeHHWE JTUHEHWHOTO OJHOPOJHOTO MU(PEpPEeHIINATHFHOTO YPAaBHEHHUS BTOPOTO
MOPAZIKA C TOCTOSTHHBIMU KO3 UITUECHTAMHU:

1) y"+9y=0, y(r) =0, y'(r) =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(%):O, y'g]ﬂ

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

3. Pemuts muddepeHnmanbHoe ypaBHEHUE:
1) y'=x2-2x; 2) y'+sin2x=vx; 3) y'+ 1=9(x+1) ; 4) y'-2y'ctgx=sin®x; 5)
X+

(y=2)y"=2(y’)?;6) y"+50sinycos®y =0

3.2 Bonpochl YCTHOTO onpoca
1. Tlonsatue o uucioBoM psjie. CXOOUMOCTb M PAaCXOAUMOCTh yHcioBoro psja. Cymma psja.
HeoOxonumeie ycrnoBusi cxogumocTu. CBOMCTBa CXOIAUINXCS YUCIOBBIX PSAIOB.
JlocTaTouHble TMPU3HAKK CXOJUMOCTH: TEOpEeMbl CpaBHeHHUs, mpu3Hak [lamamOepa,
pagukanbHbIM npu3Hak Komm, nHTErpansHeil npusHak Komm.
ITpusnak JleitGHuna cxonumoctu psga. OneHka octaTka psjaa.
AOGCoIIOTHAs U yCIIOBHAS CXOUMOCTb.
Crenennsble psiubpl Teopembl AGens. MHTepBai U pagunyc CXOAUMOCTH.
HenpepriBHOCTE CcyMMBbI cTeneHHOTO panga. duddepeHunpyeMocTs U HHTETPUPYEMOCTh
CYMMBI psiJia U CTENIEHHBIX PSJIOB.

N
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7. TeopeMa O E€IWHCTBEHHOCTH PAa3JIOKUMOCTH (YHKIMH B CTEMeHHOW psang. CxoammocTh

CTETIEHHOT'0 pAfa.

[Tpumeps! paznokeHus B CTENEHHOM PsT HEKOTOPHIX (QYHKIIUM, ONHOMHUAIBHBINA PSII.

9. MopenupoBanue moseneHus GyHKIHMHA, TPUMEHsS 3HAHUS O (YHKIMOHAIBHBIX PsiaX.

10. O6mue cBenenust o auddepeHInATbHBIX ypaBHEHUsX. OCHOBHBIC OIpEACIICHHs. 3aaayuH,
NPUBOASIINE K TU(PepeHIINaTbHBIM YPABHECHHSM.

11. ITocranoBka 3amaun Komwm [y ypaBHEHHs nepBoro nopsaka. Teopema o CyIIeCTBOBAHUU U
€IMHCTBEHHOCTH 3aaa4yn Korm.

12. OcHOBHBIE BUABI YpPaBHEHUH IIEpBOro MOpsIKa: YpaBHEHHE C pa3JesAOLUMUCA
MEPEMEHHBIMM; OJIHOPOHbIE TU(depeHaTbHbIC YPAaBHEHHS [1EPBOI0 MOPSIIKA.

13. JIuneitnble nuddepeHnnanbHble ypaBHEHUs MEPBOTO MOpsiaka. YpaBHeHue bepHymmu, ero
CBEJICHHUE K JIMHEHHOMY YPaBHEHHUIO.

14. Iudpdepenunanbupie ypaBHEHUs BbicHMX mNopsakoB. 3amadya Komm. [lonstne o KpaeBbIx
3agavax. Teopema 0O CyIIeCTBOBAaHMHU M €AMHCTBEHHOCTH peuleHus 3aaaun Komm. YpaBHeHus
BTOPOTO MOPSAKA.

15. MeTo moHMKEHUS TTOpsIJIKa.

16. JIuneitnple ogHOpOAHBIE U (depeHIualbHbIe ypaBHEHHS BTOporo mopsaka. CBoiicTBa
pemieHnii ypaBHeHUMs. (DyHIaMEHTaJlbHblE CUCTEMbI pelleHus. JIMHelHble HEeOJAHOpPOJHBIE
YpaBHEHHsI BTOPOTO MopsiaKa. TeopeMa 0 CTpyKType OOIIero pereHusl.

17. ITocTpoenue Mojeneil, NCHoab3ys HHTErpaibHOe U JU(depeHINaTbHOE HCUUCICHHUS.

o

3.3 Bomnpocsl py0eKHBIX KOHTPOJIei

Bomnpocel py0exnoro kourpoJis Nel
1. Martemaruueckuii ananu3. OnpeneneHnue HEOPEIEJIEHHOTO UHTErpajla U €ro CBOMCTBA.
2. UHnrerpanbHble ucuncaeHus. Tabiuia HHTerpanos.
3. VHTErpanpHble WCUYUCICHHS. MeToi 3aMeHbl TIEPEeMEHHOW B HEONPEICIICHHOM
UHTErpale.
4. VlarerpanpHple ucyucieHus. VHTerpupoBaHue 1O 4YacTsIM JJs HEONpPEAENEHHOTO
UHTEerpaa.
5. UHrerpanbHble ucunciaenus. OnpeaeneHue OnpeeIeHHOro HHTerpaia i ero CBONCTBA.
6. MHrerpanpHble HcunciaeHus. MeTo1 3aMeHbI IEPEMEHHOI B ONpeIeICHHOM UHTErpalie.
7. UnrerpanbHble ucuuciaeHus. WHTerpupoBaHMe 1O 4YacTsIM JUIsl  OINpPEAEICHHOIO
MHTErpaa.
8. MHrerpanpHble HcYHCIeHUs. HaxoXIeHWe TUIOmaneii mpH TOMOIIHA OIPEISICHHBIX
WHTETPAJIOB.
9. Unterpanpuple ucuucieHus. Haxoxnenne oOBEMOB TNPH MOMOINM ONPEAETICHHBIX
WHTETPaJIOB.
Bonpocsl pyoeskHoro koHTpoJs Ne2
Kommnekcnsie uncna. OnpeneneHue.
KowmmiekcHbie uucna. [leficTBue ¢ HUMH B alirebpanyeckon hopme.
Kommekchsie uncna. Ix reomerpuyeckas UHTEpIIpETALUS.
Kowmmiekcasie uucna. Tpuronomerpudeckas hopma.
Kommiekcubie ymncna. JleicTBUS CKOMIUIEKCHBIMM YHCIAaMU B TPUTOHOMETPUUYECKOU

agbrwbE

dbopwme.
Bonpoce! pyoe:xxHoro konrposs Ne3
Omnpenenenne HEIBHO 3aJaHHBIX (PYHKINN
CriocoObI HaX0X/IEHUS IPOU3BOAHBIX OT HESIBHO 33/1aHHBIX (DYHKITHUIA.
Teopema Posns.
Teopems! Jlarpanska u Komn.
[Tpumenenue Teopem Jlonurans ans pacKpbITHsI HEONPEEIIEHHOCTEN B ITpeienax.
Onpenenenne GyHKINUNA HECKOIBKUX MPEMEHBIX
Brruncnenne KpaTHBIX IPEIEIOB Yepe3 MOBTOPHBIE.
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8.
9.

10.
11.

YacTHbIE TPOU3BOIHBIE.
[Monusrit nuddepeniman.
[IpounsBoaHas MO HAMPABJICHUIO.
['panuent. DkcTpeMyMbl PYHKIIUH 2-X TIEPEMEHHBIX.

Bomnpocel pyde:xxnoro koutpoJis Ne4

1.
2.

Kpartubie unaTerpansl. Onpezenenre NoBTOPHBIX HHTErPAJIOB, UX BBIYUCIICHUE.
Kpatusie unTerpanbl. OmnpeneneHue KpaTHBIX HHTErpajioB, UX BBIYHCIECHUE Yepe3

IIOBTOPHBIE.

3.
4.
S.
6.

Kpatublie unterpansl. [lepeMena nopsiika HHTErpUPOBaHUS B IOBTOPHBIX MHTErPAJIaX.
Kpatuble unTerpansl. Beruucnenue mioniaaei ¢ noMombo JBOHHBIX HHTErPaJIOB.
Kpartnbie unterpaisl. Beruncienne 00bEMOB ¢ TOMOIIBIO ABOMHBIX HHTETPAJIOB.
Tpoitnbie uHTErpasibl. OnpeneneHrue TPOMHBIX HUHTErpasioB. [lpunoxkeHue TPOMHBIX

HMHTErPAJIOB.

7.
8.
9.

10.
11.
12.
13.

Psapl. UucnoBeie psiibl.
Psiapl. 3HaKOMONOXKUTENBHBIE PSI/IbI, MPU3HAKA UX CXOJUMOCTH.
Psapl. 3HakoniepeMeHHbIE PSIbI.
Psiapl. AGcomtoTHast ¥ YCIOBHAs! CXOJUMOCTH.
Psnpl. @yHKIIMOHAIBHBIE PAIBIL.
Psinpr. O6nactp u paguyc cXO0JUMOCTU CTENIEHHOT'O pAJa.
Psansl. Paner Oypee.

Bonpocs! py0e:xHoro kourposs Ne 5

~NOoO U WN P

Huddepenunansubie ypaBHEHUS IEPBOTO MOPSIKA.

Juddepernnanbable ypaBHEHHS € pa3IeIISIONIMMUCS TIEPEMEHHBIMU.

Opnopoausie aAuddepeHnraibHble ypaBHEHUS EPBOT0 MOPSAKA.

Jlunetinsie nuddepeHnnanbHpIe ypaBHEHUS IEPBOTO MOPSIKA.

Juddepenunansubie ypaBHEHH BTOPOTO MOPSAKA.

Juddepennmanbaple ypaBHEHHSI BTOPOTO MopsiaKa. MeToa MOHMKEHUS TOPSIIKA.
XapakTepucTuyeckue ypaBHEHUS s AuepeHIUaNTHBIX YPaBHEHHH BTOPOTO

MOPJIKA., UX PELICHHE.

8.
9.

Opnnopoausie quddepeHnnaibHbie ypaBHEHUS BTOPOTO MOPsAKa.
Jluneitnsle nudepeHnanbHbe YpaBHEHHSI BTOPOTO MOPSAIKA.

Bonpoce! py0e:xxHoro konrposs Ne 6

BOoo~NoOR~WDNE

0.
11.
12.
13.
14.
15.
16.
17.
18.

Teopus BepositHocTeit. COOBITHS U TEHCTBUS C HUMH.

OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH.

Teopema 0 MOJIHON BEPOATHOCTH.

Teopema baiieca.

®opmyna beprymm.

Teopema Jlamnnaca.

JIuckpeTHbIe CilydaiiHble BEJINYUHBI.

HenpepriBHbIE CllydaliHbIE BETUYHUHBI.

HopmaubHblii 3aK0H paclpeeseHns CIIy4aiiHbIX BETUYMH.
3aa4u MaTeMaTU4eCKON CTaTUCTHUKH.
CrarucTuyeckoe pacrpeieaeHie BbIOOPKH.

[Tonuron u ructorpamma. SMnupudeckas QyHKINS PacIpeeCHHs.
Craructuyeckasi OlleHKa TapaMeTpoB pacrpeaeseHusl.

['enepanbHas U BBIOOPOYHAs CPEIHSS.

['enepanibHas U BEIOOpOYHAS TUCTIEPCHSL.

Cratuctuyeckue runoTesbl.

Craructuyeckrie KpUuTepuu MPOBEPKU THITOTES.

Kpurepuii [Tupcona.



3.4. Bomnpocsl 1JIs CAMOCTOSITEILHOTO U3y4YeHHUSI.

1 .O0ObikHOBEeHHBIC UG (PepeHIInaTbHBIE YPAaBHEHHsI BTOPOTO TTOPSIIKA.
2. MeTtoa noHMKEHHS TIOPsIKA.
3. Teopema o CTpyKType OOIIEro pelmeHus oAHOpoAHOro auddepeHInaIbLHOro

YpaBHEHUS BTOPOT'0 MOPsAKa.

4. CXO0IMMOCTb U PACXOAMMOCTh YHCIIOBOTO PsJIa.

5. AGCOIOTHAS ¥ YCIIOBHASI CXOJUMOCTb.

6. OyHKIIMOHAJIBHBIC PAJIBI.

7. DTansl MATEMaTHYECKOTO MOJICTUPOBAHMS.

8. Buabpl MaTeMaTHUECKUX MOJEIIEH.

9. IlpwioxeHuss MaTeMaTHYECKOTO aHaju3a B TMOCTPOCHUM MAaTeMaTHYECKHX

MOJICIIEH.

3.5 IIpoMe:kyTOUYHAsI ATTECTAIUS

HpOMexcyTquaﬂ arrecrauus CIIy>KUT OHGHKOﬁ pa6OTLI 06yqa}omeroc;1 B TCUCHHC BCCI'O CPpOKa

oOydeHuss M

npu3BaHa BbBIABHUTbL YPOBCHb, IMPOYHOCTbL MW CHCTCMATHYHOCTL IIOJYYCHHBIX HM

TCOPCTUUYCCKHUX H IIPAKTHYCCKHX 3H8.HI/II71, HpI/IO6peTeHI/IH HaBBIKOB CaMOCTOSITCIILHOM pa6OTBI,
Pa3BUTHA TBOPYCCKOI'O MBINUICHWA, YMCHHUEC CUHTC3UPOBATH NNOJTYUCHHBIC 3HAHUA U IIPUMCHATH UX B
PCUICHUU IPAKTUYCCKUX 3a/1a4.

N

No o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

Bonpockl, BBIHOCMMBIE HA 3a4eT (2 cemecTp)

Marematnueckuii ananus. OnpeeneHue HeonpeIeIeHHOTO HHTErpaia U €ro CBOMCTBa.
WuTerpanbuble ucuucienus. Tabauma UHTerpaios.

WNHurerpanbHble ucuuciaeHud. MeToa 3aMeHbl NEPEMEHHOM B HEONPEAEICHHOM
UHTETpae.

WNurerpanbuble ucuucieHus. VHTerpupoBaHue MO YacTAM JJis HEOINPEAECICHHOIrO
MHTETpasa.

WNuTerpanbuble ucuncienus. OnpeneneHue onpeaesIeHHOro MHTerpasa i ero CBOMCTBa.
NHuTterpanbHbie HcunclIeHUs. MeTO1 3aMEHbI IEPEMEHHON B ONIPEICIICHHOM UHTErpae.
WuTerpanbHble  McuucieHusd. MHTerpupoBaHue MO 4YacTAM Ul OIPEIEIEHHOTO
MHTETpasa.

WuTerpanbuble ucunucineHus. HaxoxaeHne miom@aned Nnpu MOMOILIM ONPEEIICHHBIX
MUHTETPaJIOB.

WuterpanbHbie ucuucieHus. HaxoxneHne oOBEMOB INpH MOMOILM OMNpEAETIeHHBIX
MUHTETPaJIoB.

KommekcHsle uncna. OnpeneneHue.

KowmmiekcHsie uucna. [leficTBue ¢ HUMHU B alrebpanyeckon hopme.

KomnekcHsle uncna. MIx reomeTpuyeckas MHTEpIpeTalus.

Kowmmiekcasie uucna. Tpuronomerpudeckas popma.

KommuekcHsle uncna. JleMCTBHS CKOMIUIEKCHBIMHA 4YHMCIaMH B TPUTOHOMETPHYECKOMN
dbopwme.

OmnpezeneHne HESIBHO 33aHHBIX (QYHKIUH

CniocoObl Hax0KJEHHSI POU3BOIHBIX OT HESBHO 33JaHHBIX (PYHKIIHH.

Teopema Posns.

Teopewms! Jlarpanxa u Kommn.

[Tpumenenue Teopem Jlonurans A packpbITHsI HEONPEAEIEHHOCTEN B ITpeIenax.
Omnpenenenne GyHKIUN HECKOIBKUX IPEMEHBIX

Boluncnenue KpaTHBIX MIPEEIOB YEPE3 IOBTOPHBIE.

YacTHbIE TPOU3BOIHBIE.

[Monnslit uddepenma.
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1.

24.
25.

no

ouhkow

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

[IpousBoaHas MO HAMPABJICHUIO.
['panuent. DkcTpeMyMbl PYHKIIUHU 2-X TIEPEMEHHBIX.

Bonipocsl, BbIHOCHMBIE Ha 3a4eT (3 ceMecTp)

Kpartubie unaTerpansl. Onpezenenre NoBTOPHBIX HHTErPAJIOB, UX BBIYUCIICHUE.
Kparuble unTerpanel. OmnpeleneHue KpaTHBIX HMHTETPANOB, UX BBIYMCICHHE Yepe3
MOBTOPHBIE.

Kpatublie unterpansl. [lepeMena nopsiika HHTErpUPOBaHUS B IOBTOPHBIX MHTErPAJIaX.
Kpatuble unTerpansl. Beruucnenue mioniaaei ¢ noMombo JBOHHBIX HHTErPaJIOB.
Kpartnbie unterpaisl. Beruncienne 00bEMOB ¢ TOMOIIBIO ABOMHBIX HHTETPAJIOB.
Tpoitnbie uHTErpasibl. OnpeneneHrue TPOMHBIX HUHTErpasioB. [lpunoxkeHue TPOMHBIX
MHTErPaJIoB.

Psapl. UucnoBeie psiibl.

Psiapl. 3HaKOMONOXKUTENBHBIE PSI/IbI, MPU3HAKA UX CXOJUMOCTH.

Psapl. 3HakoniepeMeHHbIE PSIbI.

. Psimp1. AGCOIOTHAS M YCIIOBHAsI CXOUMOCTH.

. Psaapl. @yHKIIMOHAIBHBIE PAIBI.

. Panp1. O65acTh ¥ paanyc CXOAUMMOCTH CTEIIEHHOTO psija.

. Psanpl. Pager Oypee.

. Anddepennmanbapie ypaBHEHUS IEPBOTO MOPSIKA.

. JAuddepennmanbupie ypaBHEHHS ¢ pa3AeIIOMIUMUCS IEPEMEHHBIMH.

. OmHopoansie muddepeHanbHbe YpaBHEHHUS IEPBOT0 TOPSIIKA.

. Jluneiinpie nuddepeHnranbubie ypaBHEHUS [IEPBOTO MOPSIIKA.

. .Jduddepennmanpapie ypaBHEHUS BTOPOTO MOPSIKA.

. Auddepennnanbapie ypaBHEHUS BTOPOTO Mopsiika. MeTo 1 HOHMKEHUS MOPsIIKa.
. XapakTepucTuueckiue ypaBHEHHs [Uid AU(QPepeHIHaNTHBIX YpaBHEHUH BTOpPOTO

NOPJKA., UX PELICHHUE.

Onnoponnsie nuddepeHnnanbHbIe ypaBHEHHS BTOPOTO MOPSIKA.
Jlunelinble nuddepeHnnanbHble ypaBHEHNs BTOPOTIO MOPSIIKA.
Teopus BepositHocTel. COOBITUS U IEHCTBUS C HUMH.
OcCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN.

TeopeMa 0 IOJTHOM BEPOSITHOCTH.

Teopema baiteca.

®opmyna beprym.

Teopema Jlamnnaca.

JluckpetHble ciyyaiiHble BETUYHHBI.

HenpepriBHbIE ClTydaliHble BETUYHUHBI.

HopmanbHblii 3aK0H pacrpeneneHus CIly4alHbIX BETUYHH.
Maremarnueckas cTaTUCTHKA. BapualioHHbIE psabL.
Kpurepuii CtprosieHTa.

Cl/lTyalII/IOHHLIe 3agavdm

CKOpOCTh IPSIMOJIMHEWHOTO JIBIXKEHUSI TeJla BEIpakaeTcs popmynoin

v =2t+3t° (m/c). Haiftu nyTh, IpOWIEHHBIN TEJIOM 32 5 CEKYyH]I OT Hayalla ABM)KCHHUS.

v=2t+3t

v=2t+3t
4,

CKOZpOCTL PSMOJIMHEHHOTO IBM)KEHUS Tejla BhIpaxkaeTcst popmMyIioit
m/c). Haiitu myTh, poiiieHHbIH TeJIoM 3a 1 MUHYTY OT HayaJia JIBUKECHHUS.
/c). H 1

CKOZpOCTL l'IpSIMOJ'II/IHCI/IHOPO ABWIKCHUS TECJIa BbIPAKACTCA (I)OpMYJ'IOI/I
m/c). Halitu 1 b, II OMJCHHEIN TEJIOM 3a CCKYyHA OT HaydaJia ABMXKCHUA.
/c). H 25

CKOopOoCTh IPSIMOJIMHEWHOTO JIBIXKEHUSI TeJla BEIpakaeTcs popmynoin

v =2t +3t° (m/c). Haiftu nyTh, IpolIeHHBIN TEJIOM 3a 45 CeKyH OT Hauajia JBUKECHHUS.
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5. CKOpOCTh IPSIMOJIMHEWHOTO JIBHXKEHHSI TeJla BRIpakaeTcs popMyon
v =2t + 3t° (m/c). Haiitu myTh, IpOWICHHBIN TEJIOM 332 5 MUHYT OT HavaJia JBKCHUS.
6. Haiigure koo puumeHT HaKIOHA KacaTeIbHOM, TPOBEICHHOM K rpaduKy QyHKIUU
y =e*— X — 1 B ero Touke ¢ abcrmccoit Xo = 0.
7. Haiinure ko puimeHT HakJIOHA KacaTeIbHOM, MPOBEACHHON K TpaduKy QyHKITUN
Yy =Sin X + COS X B €ro Touke ¢ abCIHCCOoi Xo = 11/2.

8. Haiinute ko3¢ uMeHT HaKIOHA KacaTeIbHOH, IPOBEACHHON K rpaduKy (HyHKINU
3 .

y =In X+ x°/3 B ero Touke ¢ abciuccoi Xo = 2.

9. Haiinure yriaoBoit ko3 dUIIMEHT KacaTelIbHOW, IPOBEICHHON K rpaduKy (yHKIIHH

y= 3x3- 2X +1 B ero Touke ¢ abcuccon Xg = 1.

10.  HaiiguTe yrioBoi ko3(pGUIIMEHT KacaTelbHOH, MPOBEAESHHON K rpaduKy GyHKIIUH
y= 7x3- 21X +18 B ero Touke ¢ abcruccon Xg = 1.

11. BeposiTHOCTh M3rOTOBJCHUS CTAHJAPTHOM JeTainu Ha AaHHOM craHke paBHa 0,9. Haiitu
BEPOATHOCTH, 4TO U3 B3AThIX Hayraa 300 neraneit 250 okaxyTcsi CTaHAAPTHBIMM.

12. beuto nocaxeno 400 nepeBbeB. HaliTu BEpPOSATHOCTH TOrO, YTO YHMCIO MPUKUBLIMXCS
nepeBbeB cocTaBUT OT 360 1o 375, eciu BepOSITHOCTh MPHKUBAHMS OTICIBHOTO JIEpPEeBa COCTABIISIET
0,9.

13. Ha HekoTOpoM ydacTke noBpexaeHbl rpagom 20% pactenuii. KakoBa BEpOsITHOCTb, UTO U3
100 pacTenuii okaxyrcst NOBpeXAEHHBIMU OT 15 10 25 pacTeHuii?

14. Iltunedadbpuka nocrapnser B Marazud 90% sui nepBoil kareropuu. HallTu BepoATHOCTD
Toro, uto B nmaptuu 10000 su1 uncino su nepBoi kateropun Oynet He meHee 8900.

15. BcxoxkecTs ceMsiH naHHO#M maptuu paBHa 90%. Halitu BepositHOCTH TOro, yto u3 100
MOCESTHHBIX B30UAET 95 cemsiH.

16. Cemena nmenuusl coaepxat 0,2% copuskoB. Haiitu BeposiTHOCTh TOro, urto u3 1000
cemsiH Oyziet 3 ceMeHHU COPHSKOB.

17. OxoTHuk, umeromuii 4 maTpoHa, CTpeNseT B Ledb OO0 MEPBOro MOMAJaHUs WU TOKa He
M3pacXoAyeT MaTpoHbl. BeposTHOCTH momagaHusi B 1enb npu Kaxaom BeicTpene 0,25. CocraBUTh
3aKOH pachpeeNieHus CIydailHOM BEMUYMHBI X — YHCIIa U3PACX0/I0BAaHHBIX MATPOHOB.

18. Monera Opomiena Tpu paza. CirydaiiHast BeTUUMHA X — YMCIIO NOsABIeHHs repoa. Hamucartp
3aKOH PACTIPEJEICHHUS U MOCTPOUTh MHOTOYTOJIbHUK paclpeleieHus ClIy4yaiiHON BEIMYUHbBI X.

19. CocraBuTh 3aKOH pacIpeleiICHHs TIONMATaHus B IEdb MPH YEThIPEX BBICTpENaX, €CIU
BEpPOSTHOCTH MOMAIaHus pU 0JHOM BbicTpene 0,25.

20. JIBa cTpernka AeNalT MO OJHOMY BBICTPENY B MUIIEHb. BepoATHOCTh MomajaHus B HEe
nepBbIM cTpenkoM paBHa 0,5, BropsiM — 0,4. CocTaBUTh 3aKOH YKCia MOMAalaHU B MUILIEHbD.

21. BeposTHOCTB TOTO, UTO B OMOIMOTEKE HEOOX0uMas CTYACHTY KHUTa cBOOOHa, paBHa 0,3.
CocTaBUTh 3aKOH pacmpeaeneHus 4ucia OHOIMOTEK, KOTOpble MOCETHUT CTYACHT, €CIH B TOPOJIe
4yeTbIpe OMOIUOTEKH.

22. Ha 60 copToucCHBITaTENbHBIX YYacTKax OMpeeNieHa CIeAyollas ypOosKalHOCTh SpPOBOU
MIIEHUIBI, 11/Ta. [IpoBecT cratucTrueckyro 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. Cpengnemecsunas 3aprata 100 paOOTHHKOB XO3sICTBa 32 HCTEKIIUN TOJI, THIC. pyO.
[TpoBecTu cTaTUCTHYECKYIO 00pAaOOTKY 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;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;25; 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,
2,4,28;33;,1,7;3.3; 3,4, 3,9; 3,1, 3,4; 3,3; 3,1, 3,3; 3,2; 2,7, 2,3; 2,9; 3,2; 3,1, 2,3; 3,0; 3,4; 3,6; 2,8;
34,26, 29; 2,6; 3,3; 3,7;3,5; 3,0, 1,7, 1,8
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4. MeToauvecKue MaTepuaJibl, ONpeaeaaoimue Npoueaypbl OlleHNBAHUSA 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH,
XapaKTepu3yWIIUX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIHI

Koutponbp pe3ynbTaToB o0oOyueHHUsi OO0y4arouuxcs,
KOMIIETCHIIMI 10 JUCUHUILTUHE

4.1 Ilpouenypsnl OieHNBAHUSA 3HAHU, YMEHNH, HABBIKOB

U (MJ1H) ONBITA 1eATeIbHOCTH
9TaloB U YpOBHSA (OpPMUPOBaHUS

«Marematuka OCYHICCTBIIAACTCA YCpPE3 IMPOBCACHUC BXOIAHOTO,

TEKYILEr0, BBIXOJJHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSITENILHOM PabOThI

@DopMbI TEKYLIEr0 M UTOrOBOrO KOHTPOJS M (DOHIBI KOHTPOJIBHBIX 3aJaHUN Ul TEKYILEero
KOHTpOJISl pa3pabareiBatoTCss Kadeapoil ucxons U3 CHelu(pUKH JUCHUILIMHBI, U YTBEPXKIAIOTCS Ha
3acelaHuy Kadenpbl.

4.2 Kpurepuu OueHKH 3HAHUI, YMEHHN I, HABBIKOB U (UJIM) ONbITA AeSITEJIbHOCTH,
XapakTepu3youmXx 3Tanbl popMupoBaHus KOMIIETEHIUI B Npolecce 0CBOCHHS

00pa3oBaTe/IbHOW MPOrPaMMbI

Omnwncanue IIKaiabl OLCHHNBAaHHUA OOCTHXKXCHHA KOMHeTeHHI/Iﬁ Mo JUCHHUIINIMHE IIPpUBCIACHO B

Tadauie 5.

Tabauma 5

YpoBeHb
OCBOCHHS
KOMIETEHIIH
"

OTMeTKa I10
ATHOAIUIBHOM
CHUCTEME
(3auer)

Onucanue

BBLICOKHH

«3a4YTCHO»

oOyyarolmuiicss 3HaeT, KakK UCIOJb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCLUIUINH B npodeCCHOHATBHON
JESATEIIBHOCTH, NPUMEHATh METOABl MAaTEMATUYECKOTO aHalu3a U
MaTeMaTH4eCKOro (KOMIIbIOTEPHOTO) MOJEIINPOBAHUS,
TEOPETUYECKOr0 M JKCIEPUMEHTAJIBHOIO HCCIENOBAaHUA; Kak
BBISIBUTh €CTECTBEHHOHAYUYHYIO CYIIHOCTh IPO0JIEM, BO3ZHUKAIOIINX
B Xo0Jie¢ NpopEeCCHOHATBHON JEATEIbHOCTH, TPHUBICYb HX JUIA
pelIeHns: COOTBETCTBYIOMNN (PU3UKO-MaTeMaTHUECKHUH anmnapar

0a30BbIii

«3a4YTCHO»

3HaeT, HO ¢ mpoberaMy, Kak HCIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX  JUCHMIUIMH B NpOQecCHOHANIbHON
JESATEIIBHOCTH, NPUMEHATh METOABl MAaTEMATUYECKOTO aHalu3a U
MaTeMaTH4eCKOTro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS,
TEOPETUYECKOIO0 M  JKCIIEPUMEHTAIIBHOTO  HCCIIEOBaHUS, HE
JOTIYCKaeT  CYLIECTBEHHBIX  HETOYHOCTEH;  KaKk  BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTb MpPOOJieM, BO3HUKAIOUIMX B XOJ€
npoecCHOHANBHON AESITEIbHOCTH, TNPHUBJIEYb MX JUIS pElIeHUs
COOTBETCTBYIOIINH (PU3HKO-MaTeMaTHUECKUH anmapar

MOPOroBbIi

«Ba4YTCHO»

06yqa}01111/11710$1 3HACT, KakK HMCIOJIb30BATh OCHOBHBIC 3aKOHbI

CCTCCTBCHHOHAYYHBIX JAUCIHUITIINH B HpO(l)eCCHOHaHLHOﬁ
ACATCIIBHOCTH, IMPUMCHATH MCTOABI MAaTEMAaTUYCCKOI'O aHa/IM3a U
MATEMaTH4ICCKOI'O (KOMHBIOTCpHOI‘ O) MOJCIIMPOBAHUA,

TEOPETUYECKOTO0 M  HIKCIEPUMEHTAIbHOIO HCCIEAOBaHUSA, Kak
BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BOSHUKAIOIINX
B XoJe Tpo(ecCHOHATBbHON MACSITENBPHOCTH, NPUBJICYb WX IS
pelLIeHHUs] COOTBETCTBYIOIMI (PU3HKO-MaTeMaTHUECKUH anmapaTr HO
HE 3HaeT JeTajeil, JOMyCKaeT HETOYHOCTH B (POpPMYIHPOBKAX,
HapylaeT JOrMYECKYyl IIOCIE€JOBATEIbHOCTh B  U3JI0O)KEHUU
IPOrpaMMHOr0 MaTepHrala

«HEC 3a4YTCHO»

06yqalouml71c;1 HC 3HACT, KaK HCIOJb30BaTb OCHOBHBLIC 3aKOHBbI
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YpoBeHb OtMmeTKa 1o Onucanue
OCBOCHHUS IATHOATIBHOM
KOMITETEHITH cucreMe
u (3auer)
€CTECTBCHHOHAYYHBIX  JIMCIUIUINH B npoeCCHOHATBLHON
JESITEIIbHOCTH, MPUMEHITh METOJbl MAaTEeMAaTUYECKOTO aHallu3a
MaTeMaTHIECKOTO (KOMITBIOTEPHOTO) MO/JICIIUPOBAHUS,

TEOPETHUYECKOTO W JKCIEPUMEHTAIBHOTO HCCIEOBaHUs; Kak
BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPO0OJieM, BOZHUKAIOIINUX
B XoA€¢ Npo(heCcCHOHATBLHOW MACSITENbHOCTH, MPUBJICYb WX IS
pelIeHus COOTBETCTBYIOMNN (PU3HKO-MaTeMaTHUeCKH amnmapar

4.2.1. Kpurepum oueHKH YCTHOTO OTBETA MPH MPOMEKYTOYHOM aTTecTalluu

[Tpu oTBeTe Ha BONPOC O0YUAIOIIUIICS TEMOHCTPUPYET:

3HAHUS. KaK HCIIOJIB30BATh OCHOBHBIE 3aKOHbl €CTECTBECHHOHAYYHBIX JUCLUUIUIMH B
npoeCCUOHATBHON ~ JESATEIBHOCTH, TNPUMEHATH  METOAbl ~ MAaTEMaTHYECKOr0  aHaiu3a |
MaTeMaTHYeCKOro (KOMIBbIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOIO M  3KCIEPUMEHTAIBHOIO
UCCIIEIOBaHMs;, KaK BBISIBUTh E€CTECTBEHHOHAYYHYIO CYLIHOCTh IpOOJEeM, BO3HHMKAIOLUIMX B XOJE
poeCCUOHATILHON  IeATEIbHOCTH, TNPUBJIEYb HUX JJIs pEIIeHUs COOTBETCTBYIOIMHN (huU3MKO-
MaTeMaTHYECKUH annapar,

YMEHHsI: HUCIOJb30BaThb  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAY4YHBIX JHUCLUIUIMH B
npoeCCHOHATTBHON ~ NEATETBbHOCTH, TNPUMEHATH  METOIbl ~ MAaTEMaTHYECKOTOo  aHalm3a |
MaTeMaTHYeCKOro (KOMIBbIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOIO M 3KCIEPUMEHTAIBHOIO
UCCJIEIOBaHMsl;, BBIIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJIEM, BO3HHUKAIOLIUX B XOJ€
poeCCUOHATILHON  JIeATEIbHOCTH, TNPUBJIEYb WX Ui PpEILIEHUS COOTBETCTBYIOIIUN (PU3HMKO-
MaTeMaTHYECKUH annapar,

BJIAJICHU S . HABBIKAMU HCIIOJIb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIVH B
npoeCCHOHATTBHON  JESATETBbHOCTH, TNPUMEHATH  METOJIbl ~ MAaTEMaTHYECKOrO  aHalmu3a |
MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHUYECKOIO0 U SKCIEPUMEHTAIbLHOIO
WCCIIC/IOBAaHMsI; HABBIKAMH BBIABISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH NpPOOJEM, BO3HUKAIOUIMX B
Xo7ie MPOopEeCCHOHATBLHON NIeATeNbHOCTH, MPUBJIEYb MX JUISL PELICHHs COOTBETCTBYIOLIMH (hH3MKO-
MaTeMaTHYECKUH anmnapar.

Kpurtepun oneHku

OTMeTKA 10 Onucanue
ATHOATIIEHOMN
CHUCTEME

(3auer)

YpoBeHb
OCBOCHHMS
KOMIICTCHIINU

BbICOKHIi 3a4TEHO oOyyaroluicss JEMOHCTPUPYET 3HAHUE KaK HCIOJb30BaTh
OCHOBHBIE  3aKOHBl  E€CTECTBEHHOHAy4YHBIX  JUCLMILIMH B
npodeccuoHanbHOM JIeSITEJIbHOCTH, MIPUMEHSITh METO/1bI
MaTeMaTHYeCKOro aHaJIh3a U MaTeMaTHYecKoro (KOMITBIOTEPHOTO)
MOJIEJIUPOBAHUS,  TEOPETHUYECKOIO0 U 3KCIEPUMEHTAIbHOTO
UCCJIEOBAHMs, KaK BBIIBUTH E€CTECTBEHHOHAYYHYIO CYIIHOCTb
po0JieM, BO3HUKAIOIIUX B X0/ MPO(PECCUOHAIBHOMN 1eATEIbHOCTH,
OpUBJI€Yh MX JUIS  PEHIeHUs  COOTBETCTBYIOUIMH  (U3MKO-

MaTeMaTHYeCKUi anmnapar;

3a4TEHO o0yJaroImuiicss AEMOHCTPUPYET 3HaHME MaTepuaja, He JOIyCKaeT
CYILIECTBEHHBIX HETOYHOCTH B MCIOJIb30BAaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCIUTIAH B npodeccnoHanbHOM
JESATEIbHOCTH, B IPUMEHEHUHN METOJI0B MAaTEMaTUYECKOTO aHAIN3a U
MaTeMaTH4eCKOTro (KOMITBIOTEPHOTO) MOJIECIINPOBAHUS,

TCOPCTUICCKOTO )41 OKCIICPUMCHTAJIBHOT'O HCCIICA0BaHUs, B

0a30BbIii
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BBISIBJICHUH €CTECTBEHHOHAYYHOU CYLIHOCTH npooiem,
BO3HHUKAIOIIUX B XO0A€ HNPOPECCHOHATIBHON JAEATENbHOCTH, B
NPUBJICUYEHUM MX [ PEIHIEHUs COOTBETCTBYIOIIMN  (HU3UKO-
MaTeMaTUYeCKUH annapar,

NMOPOrOBbIA | 3aU4TEHO oOydJaromuicss  JEeMOHCTPUPYET 3HAHUS  TOJBKO  OCHOBHOTO
MaTepuaiga, HO HE 3HaeT JeTajel, JOMyCKaeT HETOYHOCTH B
dbopMynupoBKax, HapyllaeT JIOTMYECKYIO IOCJIeI0BaTeIbHOCTh B
M3JI0KEHUU TTPOrPaMMHOT0 MaTepHayia B UCIOJb30BAaHUU OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX ITUCIHUIUIMH B MpodeccroHalIbHOI
JIeATEIbHOCTH, B IPUMEHEHUU METOJJ0OB MaTeMaTUYECKOr0 aHaJIu3a U

MaTeMaTHYECKOTO (KOMITBIOTEPHOTO) MOJIeJTUPOBAHUS,
TEOPETHUYECKOTO W JKCIEPUMEHTAJIBHOTO  HCCIEAOBaHUs; B
BBISIBJICHUU €CTECTBEHHOHAYYHOM CYLIHOCTHU npobiiem,

BO3HHUKAIOIIUX B XO0A€ NPOPECCHOHATBHON JAEATEIbHOCTH, B
IOPUBJICUYEHUH MX S PEIHIEHUs COOTBETCTBYIOLIUHM  (QU3UKO-
MaTeMaTU4YeCKUH annapar,

HE 3a4YTEHO oOyJaroluiicss 1eMOHCTPUPYET HE3HAHHE KaK HCIOJb30BaTh
OCHOBHBIE  3aKOHBl  €CTECTBCHHOHAYYHBIX  JUCLUUILUIMH B
npodeccuoHanbHOMI JIEATENBHOCTH, IIPUMEHSATH METOJIbI
MaTEeMaTUYECKOr0 aHajlu3a MU MaTeMaTH4eCKOro (KOMIBIOTEPHOIO)
MOJEIUPOBAHUS,  TEOPETUYECKOIO M IKCIIEPUMEHTAIBHOIO
UCCJIENOBAHMS, KAaK BBIABUTh €CTECTBEHHOHAYYHYIO CYIIHOCTb
po0JieM, BO3HUKAIOIIUX B X0OJ€ MPO(PECCUOHANBHON NeATeIbHOCTH,
OpUBIeYb HMX JUIS  PEHICHHS  COOTBETCTBYIOIIMK  (PH3UKO-
MaTeMaTUYeCKUil anmnapar,

4.2.2. Kpurepuu OlleHKH BbINOJHEHUS] KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) padoT

[Tpu BBINOIIHEHNH KOHTPOJIBHBIX (CAMOCTOSITENIBHBIX) PA0OT 00YYaOLINIICS JEMOHCTPUPYET:

3HAHHUA. KaK MCIOJNb30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npopeCCUOHATIbHON  JESATEIbHOCTH, TNPUMEHATh  METOJAbl  MaTeMaTMYeCcKOro  aHaiu3a |
MaTEeMaTHYecKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTaIbHOIO
UCCIIEIOBAaHMsI;, KaK BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpoOjeM, BO3ZHHUKAIOINIUX B XOJe
npodeccuoHabHOM  IEATENbHOCTH, NpPHUBJIEYb HX JUISl PEHIEHHs COOTBETCTBYIOIIMN (U3HKO-
MaTeMaTHYECKHUH ammapar;

YMEHHs: HCIOJIb30BaTh OCHOBHBIE  3aKOHBbl  €CTECTBEHHOHAyYHBIX JHUCLUUIUIMH B
npopeCCUOHATIbHON ~ JESATEIbHOCTH, MPUMEHATh  METOJIbl ~ MAaTeMaTHYeCKOro  aHaliu3a |
MaTEeMaTHYeCcKoro (KOMMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO U HKCIEPUMEHTaIbHOIO
UCCIIE/IOBAHMsI;, BBIABUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh HpoOjeM, BO3HUKAIOUIMX B XOJe
npodeccuoHabHOM  IeATENbHOCTH, NpPHUBJIEYb HX JUIS PELIeHHs COOTBETCTBYIOIIMH  (hU3HKO-
MaTeMaTHYECKHUH ammapar;

BJIa/ICHHU Sl . HAaBbIKAMU UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npoeCCUOHATbHON  JESATEIbHOCTH, TNPUMEHATH  METOJAbl ~ MaTeMaTHMYeCKOro  aHaiu3a |
MaTEMaTHYeCKOro (KOMIMBIOTEPHOTO) MOJEINPOBAHUS, TEOPETHUYECKOTO0 U HKCIHEPUMEHTaIbHOIO
UCCIIeIOBAaHMsI;, HABBIKAMH BBISBISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJEM, BO3HUKAIOUIUX B
X0Jle MpOPEeCcCCUOHANBHON AEATEIbHOCTH, NMPUBJIEUb UX JUISl PEIICHHS COOTBETCTBYIOIIUN (U3UKO-
MaTeMaTHUYECKHUI anmnapar.

Kputepun onieHKH BbINOJIHEHH KOHTPOJIBbHBIX (CAMOCTOATEIBHBIX) padoT

YpoBeHb OtmeTka 1o Onucanue
OCBOEHHUA mATHOAIbH
KOMIIETEHIINN | Oi CHCTEME
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BBICOKHI

OTJINYHO

oOydaromuiicss JIeMOHCTPUPYET 3HAHHME KaK MCIOJIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCHUTIIUH B
npodeccroHanbHOI NEeSATEIbHOCTH, MIPUMEHSATH METO/IbI
MaTEMaTHYECKOr0 aHajlu3a U MAaTeMaTH4eCKOro (KOMIIbIOTEPHOTO)
MOJEJIMPOBAHNS, TEOPETHYECKOr0 u JKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMs, KaK BBbIABUTb €CTECTBEHHOHAYyYHYIO CYILHOCTb
mpo0sieM, BO3HUKAIOMIMX B X0J¢ MPOo(hecCHOHATbHOU N1eATeNbHOCTH,
OpuUBIeYh WX U1 PEHICHUS  COOTBETCTBYIOUIMH  (hU3HKO-
MaTeMaTUYECKUH anmnapar;,

0a30BbIi

X0pOo11I10

oOyJaroluiicss JEMOHCTPUPYET 3HAHWE Marepuana, He JOIyCKaeT
CYILIECTBEHHBIX HETOYHOCTH B HCHOJB30BAaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIUILTAH B npodeccuoHaIbHOU
NEeSATEIbHOCTH, B IPUMEHEHUHU METOJIOB MAaTEeMAaTHYECKOTO aHaIu3a U
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJIeJIUPOBaHUS,
TEOPETUUECKOT0 U HKCIIEPUMEHTAIILHOT'O UCCIICIOBAHUS; B BBISIBICHUHI
€CTECTBEHHOHAYYHOUW CYIIHOCTU Mpo0JieM, BO3HUKAIOIIUX B XOJE
npoecCHOHATEHON JEITeTLHOCTH, B TPUBICYCHUN HX JUIS PEIICHHUSI
COOTBETCTBYIOIINHN (U3HKO-MaTeMaTHUECKHH armapar;

MOPOroBbIH

Y10BJIETBO
pUTEJILHO

oOyuarouuicss AEMOHCTPUPYET 3HaHUS TOJIBKO OCHOBHOI'O MaTepuaa,
HO He 3HaeT JeTaliel, JOMyCKaeT HETOYHOCTH B (OPMYIHPOBKaX,
Hapylmaer JIOTMYECKYI0  IOCIEAOBATEIBHOCT B M3JI0KECHHUH
IIPOrPaMMHOTO MaTepuana B HCIOJb30BAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLUILIUH B npodeccunoHaIbHOMI
JEATEIIBHOCTH, B IIPUMEHEHUU METOJOB MaTEMATHUYECKOI0 aHaJIn3a U
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJICIINPOBAHUA,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOTO UCCIIEJOBAHMNSI; B BBIBICHUU
€CTECTBEHHOHAYyYHOW CYIIHOCTH Hpo0JIeM, BO3HHUKAIOLUIUX B XOJE
poeCCUOHATILHON JesITeIbHOCTH, B MPUBJICUCHUN UX IS PELICHUsS
COOTBETCTBYIOINHN (PU3HKO-MAaTEMaTHICCKHI aIlapar;

HEYJA0BJIET
BOPUTEJILH
0

oOyyaromuiicss AEeMOHCTPUPYET HEe3HaHHE KaK MCII0JIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUTIIINH B
npogeccuoHaIbHON JIEeATEIIbHOCTH, IIPUMEHSATH METO/IbI
MaTEeMaTHYeCKOro aHalu3a U MaTeMaTH4eCKOro (KOMIbIOTEPHOTO)
MOZEIIMPOBAHNU, TEOPETUUECKOr0 u JKCIIEPUMEHTAIBHOIO
HCCIEAOBAHMUsS; KAK BBIIBUTH E€CTECTBEHHOHAyYHYIO CYLIHOCTb
npo6eM, BO3HUKAIOUIMX B X0/€ MPOo(peCcCHOHATBHON AEATeNbHOCTH,
NpUBJIE€Yb WX  JJIS  pPELIeHUs  COOTBETCTBYIOIIUH  (u3MKo-
MaTeMaTHUYECKUH amnmnapar,

Paspabomuux: oouenm, Yymaxoea C.B.
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(moamuce)
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