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2 Ornucanue nokaszaTesne 1 KpUTepUeB OLIEHUBAHUS KOMITETEHIIUM Ha Pa3IuYHbIX 5
sTanax ux (GopMHpOBaHUs, ONMCAHHE [IKAJT OLECHUBAHUS

3 TumnoBble KOHTPOJILHBIC 33/JIaHUS WM HHBIE MaTepUANbI, HEOOXOMAUMBIC IS
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1. IlepeyeHb KOMNETEHIUN € YKa3aHUEM 3TanoB uX opMuUpoBaHus B mpolecce
ocsoenus OIIOIT

B pesynprare wu3yueHus aucumiuidHbl - «llpuknagHas Maremaruka (B
ruApoMenropanumn)y» odyvaromuecs, B coorBeTrcTBuu ¢ ®I'OC BO no HampaBieHUIO
noaroroBku 35.03.11 Muppomenuoparusi, yTBepKACHHOTO MpUKa30M MHHHCTEPCTBA
HayKd # BbIicmiero ooOpazoBanusi P® ot 29 wmroms 2020 r. Ne 838, dopmupyror
ClIeTyIoIle KOMIETEHIINH, yKa3aHHble B Tadiuue 1.

Taomuma 1
P®opMHUpoOBaHHE KOMIIETEHIIHI B IIpoLecce H3y4eHHUs JMCIMIIINHBI
«IIpuxkaagHas MaTteMaTuka (B THAPOMEJIHOPAIIMHT )

Komnerenuus WNunukaTopsl Otansl Bunp! 3ansTuit OneHnouHble
Kon HaumenoBanue JOCTHKEHHUS (dhopmupoBaH IS CpeacTBa IS
KOMIIETCHLIUI us (dbopMHupOBaHUS OLIEHKH YPOBHS
KOMIIETCHIM | KOMIIETEHIHU | cOPMHPOBAHHOCTU
U B Ipoliecce KOMITETCHIIUU
OCBOCHHSA
OIIOoII
(cemecTtp)

OIIK - | CnocobOeH pemiaTth OIlK-1.1 2,3 JICKIIVH, Jlokma, TUIIoBOM
1 THUIIOBBIC 331241 ITpumensier MPAaKTUYECKHUE pacyer, TeCTOBbIE
mpo(ecCHOHANbHONH | MaTeMAaTHYECKUI 3aHATHUS 3a/1aHMUs,

JeSITEBHOCTH Ha amnmapar TUIs KOHTPOJIbHAS

OCHOBE 3HAHUM pemIeHus paboTta
OCHOBHBIX 3aKOHOB TUIOBBIX

MaTeMaTHYECKHUX H YKOHOMHUYECKHX

€CTECTBEHHBIX HAyK C | 3a/ad4

MIPUMEHEHUEM

WHPOPMAILTUOHHO-

KOMMYHHKAIMOHHBIX

TEXHOJIOTHI

Komnerennus OIIK-1 — takxe popMupyercs B X01€ OCBOCHUS JUCHUIUINH!
Matemaruka (6a30Bbli ypoBEHbB), (pH3MKa, HH)KEHEpHas (pU3MKa, XUMUS, SKOJIOTUs1, THPOpPMATHKA,
UG POBBIE TEXHOJIOTMH U UCKYCCTBEHHBIH MHTEIUIEKT B TUAPOMETHOPALIUH, CTaTUCTUYECKUE
MeTO/bI 00paOOTKM JAaHHBIX B TUAPOMETUOPALIUH.

2. Onuca”ue nmoka3areJieid ¥ KpUTEPUEB OLICHMBAHUS KOMIIETECHIIMI
HA Pa3JIMYHbIX 3Tanax ux (popMUpPOBaHUsl, ONMCAHUE IIKAJ OLEHUBAHUS

Ta0mura 2
IlepeyeHb OIIEHOYHBIX CPEICTB

No HaumenoBanue Kparkas xapakrepuctuka [IpeacraBneHue OLlEHOYHOTO
I/ | OLIEHOYHOTO CPEJCTBA OIIEHOYHOT'O CPEJICTBA cpeactsa B OM
1 KonTponbHast pabota | cpencTBO MPOBEPKH YMEHUN | KOMIUIEKT 3aaHUIA IO
MNPUMCHATH ITOJTYUCHHBIC BapuaHTaM
3HaHUS JJI peUIeHus 3a/1a4
OTpe/IeIEHHOTO TUIIA 10
paszeny Ui HECKOJIbKUM
paznenam
2 YcTHbIN onpoc CpEeJICTBO KOHTPOJIS, BOIIPOCHI IO TEMaM

3




B yCTHOU (opme

JUCHUIIIIMHOA U

00beMa 3HAHUN

OpPraHU30BaHHOC KaK OIIPOC

MeIarOrHYeCcKOro paboTHHUKA
00yJaroNuXcsi Ha TEMBI,
CBSI3aHHBIC C U3y4aeMOM

paccyMTaHHOW Ha BBISICHEHUE
oOydarorierocs 1o

OTIpeIeJICHHOMY pa3zeny,
TeMe, TpoOJIeMe | T.II.

JUCIUTIAHBIL:

- TepedYeHb BOMPOCOB K
ceMHUHapy

- IepedyeHb BOIPOCOB ISt
YCTHOT'O OIpoca

Tabnuua 3
HporpaMMa OICHUBaAHUA KOHTpOﬂpreMOﬁ AUCHHUITINHBI
«IIpuxkiaagnas MaremMaTuka (B rHIAPOMeEJIHOPALIMHT))
No Kontponupyemsie Kon xonTponupyemoit HanMeHoBAHMC
paszebt KOMIICTEHIINH (MU e
/T OIICHOYHOT'O CPE/ICTBA
(TEMBI TUCITATIITIHEI) JacTH)
1 2 3 4
1. | Jluneitnas anrebpa. OIIK-1 .
VY CTHBII 0onpoc, KOHTPOJIBHAS paboTa
Kommekchsle uncna.
2. | Maremarndeckuii OIlK-1 .
YCTHBIH ONPOC, KOHTPOJIbHAS paboTa
aHaJm3
3. |[punoxenns OIlK-1 .
. YCTHBII 0onpoc, KOHTPOJIBHAS paboTa
MPOU3BOTHOMN
4. | HeompeneneHHbIN OIIK-1
WHTETpal.
OnpeneneHHbIi YcTHBIH OTpoc, KOHTPOJIbHAS padoTa
HHTErpat 17§ ero
MTPHUIT0KEHUS
nphepeHnraILHbIE [1K-1 .
5. | Hudbdepenn © YCTHBII 0onpoc, KOHTPOJIBHAsS paboTa
ypaBHEHUS
6. | Teopus BeposiTHOCTEH OIIK-1 YCcTHBIH OITpoc, KOHTPOJIbHAS padoTa
7. | CnyyaiiHble BETUYHHbI OIlK-1 Y CTHBII ONpoc, KOHTPOJIBHAsS paboTa
8. | MaTtemarunueckast OIlK-1
CTaTHCTHKA YCTHBII 0onpoc, KOHTPOJIBHAsS paboTa
Tabnuia 4

Onucanue nokaszarejied 1 KpuTepueB OLEHUBAHUS KOMIIETEHUUH 1O IMCIUTIIMHE
«I[IpukaagHasi MaTeMaTHKa (B THAPOMETHOPALINHN)»
Ha pa3jIMYHbIX 3Tanax ux GopMHUPOBaHUS, ONUCAHUE IIKAJ OLlEeHUBAHMS

Tao6auua 4
Kon Wupukatopsl IMokasaTesy U KPUTEPUH OLIEHUBAHUS PE3YJIbTATOB O0yUCHHS
KOMIETCHIIMU | JOCTHXKCHHS HIDKE TOPOTOBOT0 MOPOTOBBIi MPOJIBUHY ThIi BBICOKHI YPOBEHB
, OTAIIBI KOMIETEHIIMI YPOBHS YPOBEHb YPOBEHb (oTaM4HO)
OCBOCHHUS (HEYIOBIICTBOPUTEIBHO) | (YIOBICTBOPHUTE (xopomo)
KOMITETEHITUH JILHO)
1 2 3 4 5 6
OIIK-1, OIllK-1.1 oOyJaromuiics He 00yUarouiicss  [00yJaroIuics 00yJaroIunics
2 Kypc Ipumensem 3HAET 3HAUYUTEIIbHOU NMEMOHCTPUPYET [IEMOHCTPUPYET IEMOHCTPUPYET
Mamemamuye | YaCTU MPOTPaMMHOIO  BHAaHMS TOJIBKO  [3HAHHE BHAHHE
CcKul Marepuaa, Ioxo OCHOBHOTI'O MaTepualia, He |OCHOB
annapam 01 | OPUSHTUPYETCS B MaTepuaia, HO  |IOIyCKaeT MATEMaTUYECKOTO




peuteHus
munoevbix

KuUx 3a0ay

IKOHOMUYeC

OCHOBax
MaTEeMaTHYECKOTO
aHan3a, OCHOBHBIC
TIOHSITUSL U METOJIBI
TEOpUHU
OOBIKHOBEHHBIX

g depeHInanbHBIX
YPaBHEHUH, TEOPUU
BEPOATHOCTEUN U
MaTeMaTHYECKOM
CTaTHCTUKH, HE 3HACT
MPAKTUKY TPUMEHEHUS
MaTepuana, JI0ImycKaeT
CYIIIECTBCHHBIC
OIINOKHU

HE 3HACT
ImeTajeH,
MOITyCcKaeT
HETOYHOCTH B
(hopmynrpoBKax
, HapyIIaeTt
ITOTMYECKYIO
MOCIICIOBATEIIbH
OCTb B
M3TI0KCHUH
MPOrpaMMHOTO
MaTepuaia

CYIIECTBEHHBIX
HETOYHOCTEH

AHAIN3a, OCHOBHEIE
[TOHSATHUS U METOJIbI
TEOpUU
OOBIKHOBCHHBIX
imud pepeHInaTBHBI
X YPaBHCHUU,
Teopuu
BEPOATHOCTEN U
MaTeMaTHUYECKON
CTaTUCTUKH
MPaKTUKH
[IPUMEHEHUS
MaTepuaa,
MCUYEPIBIBAOIIIE U
[1OCJIEeI0BATENBHO,
ETKO U JIOTUYHO
M3IaracT
MaTepHua, XOpoIo
OpPUEHTUPYETCS B
MaTepHuaie

3. TunoBbie KOHTPOJIbHBbIEC 32/IaHUS] MJIH MHBbIE MAaTEPHAJIbI, HEO0OXO0AUMBbIE IS
OLICHKH 3HAHNH, YMEHHUI, HABBIKOB U (WJIH) ONbITA XeATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (OPMUPOBAHNSA KOMIIETEHIIHII B Ipolecce 0CBOCHHUS
00pa3oBaTeJbHOM MPOrpaMMBbI

3.1. BxogHoO#1 KOHTPOJIb

O 001N DN K~ W —

Bonpocsbl BXOJHOT0 KOHTPOJISA

. Onpenenenue npeaena QyHKIUU.
. CBoiicTBa npeienoB GyHKIUU.

. PackpsITHE HeolpeneIeHHOCTEN B Ipeaeax.
. [lepBbIli 3aMeUaTENBHBIN MIPEIEIL.
. Bropoi1 3ameuarenbHbIi Ipeaes.
. Onpenenenue TpoU3BOTHOM.

. [IpaBuna nuddepeHmpoBanms.

. Tabnuita mpoON3BOIHBIX.

. Haxoxaenue npou3BoAHON OT CIOKHOU (PYHKIIUH.

10. UccnenoBanue PyHKIIMU HA SKCTPEMYM.
11. MccnenoBanue GyHKIIMN HA BBITYKIOCTh, BOTHYTOCTb, TOUKH TIEpeTHoa.

3.2 KoHTpoJbHBIE (CAMOCTOSITEIbHbIE) PA0OTHI

Temaruka 3a1aHuil K KOHTPOJBHBIM U CAMOCTOATEIbHBIM pabOTaM yCTaHOBJICHA
B cooTBeTcTBHU ¢ Ilacmoprom (oHAa ONEHOYHBIX cpeacTB (Tabmuia 1). JlaHHbIH BUI
paboT MPOBOAMTCA HAa MPAKTHMUECKUX 3aHATHUAX. 3aJaHUS COCTABJICHBI MO TPUILATH
BapUaHTHON cucTteme (IPUBEJEH OJIUH U3 BApUAHTOB).




KonTpoabHast padora Ne 1
HNHuTerpajabHble HCUYHMCIEHUS.
Heonpenesienublii nHTErpaj. OnpeaeieHHbIA HHTErPaJ U €ro MpuJI0KeHHust

1. HaliTu HeonpeiesieHHbIe UHTETPAJIbI:

5x+8 x+20
2o ois

dx 3) I(2x+1)5|n3xdx 4)I dx;

5) Ies'” *sin2xdx ; 6) Iarcth_dx 7)[ g8 Il et
+¥/x+

2. BBI‘II/ICJ'II/ITB onpeﬂeneHHHe HWHTETpaJIbl:

1) fxe “In?x 1+\/_

3. BBIYMCIIUTH TLIOMAL QUTYPBI, OTPAHHYEHHON KPUBBIMA ¥ = 2X2 —X — 2; y = -X? + x — 1.

4. BeryucnuTh iomanb q)HprBI, OrpaHI/I‘ICHHOﬁ KpPpUBBIMH, 3adHHBIMU B ITOJIAPHBIX KOOpAMHATAX.

r=8@—cosp), p=0, ¢=%

5. Haiitu nnuny ayru kpuBoi Yy =1+Sin X ; %S x < %

6. Haiitu oObem Tena, oOpa3oBaHHOro BpalieHHeM BOKpYr ocu OX ¢Urypsl, paclojiOKEHHOH B
TIepBOM KBaJ[paHTE M OIPaHMUEHHOH napabonoii y = x2, mpaMoii y = -X + 2 u ocbio OX.

7. Beruncnute 00beM KoHyca BeicoToi H 1 paanycom ocHoBaHus R.
dx

o0

8. Bpiunciauth HeCOOCTBEHHBIM MHTErpal MM YCTAHOBUTH €r0 PacXoguMocTh 1) J.W’
X" +4aX+

1

1 2
J‘xe’X dx
0

Kontpoabnas padora Ne 2
JAuddepenuuaibubie ypaBHEeHUS

1. Pemmte muddepeHnmansHoe ypaBHEHHUE:

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

5) 2xy'—y=3x%,x#0; 6) y+y=cosx; 7) y+2xy=2xe*; 8) (L+x?)y+l+y?=0;

9) 2ydx+(y?—6x)dy=0; 10) y‘tgx—y=2.

2. HaiiguTe 4yacTHOE perieHue JUHEHHOTO OJHOPOIHOTO Mu(d(EepeHIIMATBHOTO YpaBHEHUS BTOPOTO
MOPSAZIKA C TIOCTOSTHHBIMU KOA(PUITUECHTAMH:

1) y"+9y=0, y(7r)=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(%jzo, y’(%jzl

9) yN _

6y’+9y =0, y(0)=1, y'(0)=0

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

3. Pemuth muddepennmanbHoe ypaBHEHUE:

1) y'=x*-2x; 2) y'+sn2x=vx; 3) y'+—21—=9(x+1); 4) y'-2y'ctgx=sin’x; 5)

X+1

(y-1)y"=2(y')?;6) y"+50sinycos’y=0

N
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10.

11.

12.

13.

14.

15.
16.

17.

1.

3.2 Bonipochl yCTHOTO onpoca

[Tonste o uuciaoBoM psae. CXOOUMOCTh U PacXOJUMOCTh uucioBoro psaa. Cymma psnia.
Heo6xoaumele yciaoBus cxonuMoctu. CBOWCTBA CXOSIIMXCS YHCIOBBIX PAIOB.

JlocTarouHble TPU3HAKK CXOJUMOCTH: TEOpEeMbl CpaBHeHHWs, mpu3Hak [lamambOepa,
panukanbHbIN npusHak Komm, nHTerpansusiil npusHak Komm.

[Ipuznax Jleibuuia cxoaumoctu psga. OneHka octaTka psija.

AGcoIt0THAs U yCIOBHAs CXOUMOCTb.

Crenennsbie psinbpl Teopembr AGens. UHTepBai U pagiyc CXOIUMOCTH.

HenpepbIBHOCT CyMMBI cTeneHHOro pszaa. JuddepeHuupyeMocTb UM HHTETpUPYEMOCTh
CYMMBI psiJla ¥ CTETICHHBIX PSAIOB.

Teopema O €AMHCTBEHHOCTH pa3lOXUMOCTH (GYHKUUMU B cTeneHHOM psan. CXoauMocTh
CTEIIEHHOTO Psija.

ITpumeps! pa3inoxkeHus B CTENIEHHOM sl HEKOTOPbIX (YHKINN, OMHOMUAIIBHBIN P
MonenrpoBaHue NoBeAeHUS QYHKIMM, TPUMEHSISI 3HAaHUSI O PYHKIIMOHAIBHBIX psax.

OoOmme ceneHuss o nuddepeHIUaTbHbIX ypaBHEHHSIX. OCHOBHBIE OIpejeseHus. 3ajau,
npuBosLIe K MU PepeHInaTIbHBIM YPABHEHUSIM.

IlocranoBka 3amaun Komm nnsi ypaBHEHHs IepBOro mnopsjaka. Teopema o CylECTBOBaHMM U
€IMHCTBEHHOCTH 3a1a4u Komm.

OcHOBHBIE BHIBl YPAaBHEHMM IEPBOTO MOpPSAIKA: YpaBHEHUE C Pa3ACIAIOLIUMUCS
MIEPEMEHHBIMH; OAHOPOJHBIE AU depeHIInaIbHbIE YPaBHEHUS IIEPBOIO MOPSAIKA.

JIuneitnsle nuddepeHnnanbHble ypaBHEHHUs MEPBOro mopsiaka. YpaBHeHue bepHymau, ero
CBEJICHUE K JIMHEHHOMY YPaBHEHHIO.

Juddepennunanbaple ypaBHEeHUs BblcHIMX mNopsakoB. 3anadya Komm. [loHstne o KpaeBbIx
3amavax. Teopema O CyIIeCTBOBaHMM M €AMHCTBEHHOCTH pemeHus 3aaadn Komm. YpaBHeHus
BTOPOT'O MOpPsIJIKA.

Meroa noOHMKEHUs MOPSAAKA.

JIuneiitnsle onHOpoAHBIE AU depeHnanbHble ypaBHEHHs BTOporo mopsaka. CoiicTBa
pemieHuit ypaBHeHus. (DyHnameHTandbHbIE CUCTEMBI pelieHus. JIMHelHHble HEOMHOPOJHbIE
ypaBHEHHs BTOpOro nopsijika. Teopema o CTpyKType OOIIero pereHusl.

[Toctpoenue Moneneil, ncnonb3yst HHTErpajibHOE U TU(hepeHIaTbHOE HCUUCIEHUS.

3.3 Bonpochl py0e:KHBIX KOHTPOJIEH

Bonpocel pyoexknoro kontpoJisa Nel
Omnpenenenne QyHKIIMN HECKOJIBKUX NIEPEMEHHBIX, 001acTh ee 3aJaHusl.

ITousTHe npeaci q)YHKIII/II/I HECKOJIbKHUX IICPEMCHHBIX, IIOBTOPHBIC ITPEACIIBI.

2.

HerepLIBHOCTB. YacTtHbie MMPONU3BOJAHBIC (I)YHKL[I/II/I FCOMCTpH‘{CCKI/Iﬁ CMBICJI YaCTHBIX

IMPONU3BOJHBIX.



o oA

[Tomusii muddeperman u nonHoe npupamieHue Gyakauu. [lomneii muddepennman u ero
CBS3b C YACTHBIMU MPOU3BOJHBIMH, TPUMEHEHHE B TMPUOIMIKCHHBIX BBIYUCICHUSIX.
JlocTaTouHbIE YCIOBHUS CYIIECTBOBaHHUA MOdHOrO nuddepeniuana. YacTHple MPOU3BOAHBIE U
noJiHbIe U (HepeHIaTbl BEICIINX TOPSIKOB.

®dopmymna Teitnopa 11 GyHKIMHA TBYX IIEPEMECHHBIX.

[Tpon3BoaHas 10 HapaBiIeHUIO. I paiueHT.

OxcTpeMyM (YHKIIUU HECKOJIbKUX HE3aBUCHUMBIX mepeMeHHbIX. [loHsATHEe 00 3KCTpeMalbHbIX
3HaueHUsX (yHKIMKM JABYX TMepeMeHHBbIX. HeoOxomuMble ©  JOCTAaTOYHBIC — YCIIOBHS
CYLIECTBOBAHMSI SKCTpeMyMa (DYHKIMHU ABYX HE3aBUCUMBIX IIEPEMEHHBIX.

YcnoBubiil 3kctpemyM. [loHsiTue 00 yCcIOBHOM SKcTpeMyMe (DYHKIMM JBYX IE€PEMEHHBIX.
MeTton HeompeaeneHHBIX MHOXHTeNer Jlarpamxka. Haubonbliee M HamMeHbIee 3HAYCHUS

byHKIHA.
Bonpockl py0e:xkHOro KOHTpOJIs1 No2

1.0npeﬂeneHI/Ie ,Z[BOfIHOl"O HHTCrpajia Kak mpeaciia UHTCIpaJIbHbIX CYMM. CsoiicTBa HBOﬁHLIX

HHTErpasioB. Teopema O CylIeCTBOBaHUM JIBOMHOIO MHTETpaid. BplUMCIEHHE NBOWMHOIO MHTErpala
IIyTEM CBEJEHUS K IOBTOPHOMY.

2. [lepemena mopsiika MHTETPUPOBAHUS B JABOMHBIX MHTErpajax. 3aMeHa NEPEMEHHBIX B

JTBOMHBIX HMHTErpayiax. 3ajada O BBIYHMCICHMH MacChl Teja. [IpuMeHeHue IBOWHOIO HMHTErpajia K
BBIYMCIIEHHIO ILIOMIAAEH, 00OBEMOB.

N

oA W

®

Bonpocs! pyoexnoro kourposs Ne3

ITonsitue o uncnoBoM psge. CXOOUMOCTh M PACXOAUMOCTh 4HciaoBoro psaga. Cymma psza.
Heo6xoaumeie ycinoBust cxonumMocTd. CBOHCTBA CXOISIINXCS YUCIOBBIX PSIOB.

JlocTaTouHble NpPU3HAKK CXOAMMOCTH: TEOpeMbl CpaBHeHMs, npusHak JlamamOepa,
pagukanbHbIM npu3Hak Kowmm, nHTerpansHei npuszHak Komm.

ITpu3nak Jlei6Huna cxonumocty psaaa. OuneHka ocrtaTka psja.

AOCOIOTHAS ¥ YCIIOBHAS CXOAMMOCTb.

Crenennsle psnbl Teopembl AGens. IHTepBan U paguyc CXOAUMOCTH.

HenpepbsiBHOCTH CyMMBI CTETIEHHOTO psja. JuddepeHimpyeMocTs 1 HHTErPUPYEMOCTb CYMMBI
psna U CTENIEHHBIX PAIOB.

Teopema O €IMHCTBEHHOCTH pa3ioXUMOCTH (YHKIUMU B creneHHoM psan. CxoaumocThb
CTEIIEHHOTO Psija.

[Tprmepsl pa3inoxKeHHs B CTENIEHHOM psiJl HEKOTOPbIX (QYHKIMH, OMHOMHAIILHBINA PS.
MogenupoBaHue noBeeHUs (PYHKIMHA, TPUMEHSSI 3HaHUS O (PYHKLIMOHAIBHBIX psax.

Bonpocsl py0esxknoro konTposs Ned

O6mme cegeHuss o auddepeHmaibHbIX ypaBHeHUsX. OCHOBHBIE OIpeAeNieHUs. 3aaadd,
NPUBOASIINE K TU(PPepeHIINaTbHBIM YPAaBHEHUSIM.

IToctanoBka 3amaun Komm juist ypaBHeHus nepBoro nopsaka. Teopema o CylIeCTBOBAHUHM H
€IMHCTBEHHOCTH 3a1auu Komn.

OcHOBHBIE BHJIbI ypaBHEHUN MEPBOro MOpsaKa: yYpaBHEHUE C pa3JIeNsIIOIIMMHUCS
NEPEMEHHBIMH; OJTHOPOHbIE TU(PepeHIaTbHbIE YPAaBHEHHS IIEPBOTO MOPSIIKA.

Jluneitnble auddepeHnranbHble ypaBHEHUS IEpBOTr0o MHopsaka. YpaBHeHue bepnyminm, ero
CBEICHHE K JIMHEITHOMY YPaBHEHMUIO.

Juddepenumansuple ypaBHEHHUs BbICIIMX MOpsaakoB. 3anaya Komm. Ilonstue o kpaeBbIx
3amaqax. TeopeMa o CylIecTBOBaHMHU M €IMHCTBEHHOCTH peuieHMs 3anaun Kowmm. YpaBHeHUS
BTOPOT'O TIOPSAKA.

MeTto1 nOHWKEHUS TOPSAKa.

Jluneitnble oaHOpoaHble U GdepeHIranbHble ypaBHEHHs BTOporo mnopsnaka. CpoiicTBa
pemieHuii ypaBHeHus. DyHIaMeHTaIbHBIE CUCTEMBI pelieHus. Teopema o CTpyKType oOIIero
pereHust omHOpoaHOTO MU PepeHnmranbHoro ypapHeHuss. CBOMCTBA UX PEIICHUIA.
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8. JluHeliHble HEOJHOPOJHBIE YpPAaBHEHHS BTOPOTO MOpsaka. Teopema O CTPYKType oOmiero

peLIeHus.
Bonpocskl pyde:xHOro KOHTpOJIsa Ne 5
1. 3aayn MaTeMaTU4eCKON CTaTUCTUKH.
2. CraTtucTudeckoe pacrpe/esieHue BHIOOPKH.
3. [Tonuron u rucrorpamma. DMnupudeckas GyHKIHs pacipeesIeHuUs.
4. Craructrueckas OlleHKa TapaMeTPOB pacipeiesiCHuUs.
5. I'enepanbHas v BEIOOpOYHAS CPEAHSISL.
6. I'enepanbHas U BBIOOPOYHAS AUCIICPCHUSI.
7.
Bonpocs! pyoexHoro konrposs Ne 6

8. DnEMEHTHI TEOPUH KOPPEISLUH.
9. OyHKIMOHANIbHAS, CTATUCTUYECKAS! M KOPPESLUOHHAS 3aBUCUMOCTH.
10.  Kosddumument koppensun.
11.  Jluaum perpeccum.
12. VHTtepBanmbHOE OlleHHBaHUE. J|OBEpUTEIBHBIA HHTEPBAI ISl OLIEHKA MAaTEMAaTHYECKOTO
OKUJAHUSI.
13.  HopmanpHOe  pacmpeneieHHe TpH  HM3BECTHOM W HEU3BECTHOM  CPEIHEM
KBaJIpAaTHYECKOM OTKJIOHEHUU.
14. CrartucTuuecKke TUrnoTe3bl.
15.  Craructuyeckue KpUTEPUH MPOBEPKH TUIOTE3.

16.  Kpurepuii [Tupcona.
3.4. Bomnpochl 1J1s1 cAMOCTOATEIBHOT0 H3YYEHHS.

1 .O0bIkHOBEHHBIE MU hepeHInaIbHbIe YpaBHEHUSI BTOPOTO MOPSIIKA.
2. MeTo NOHMKEHUS TOpsAKa.

3. Teopema 0 CTpyKType OOIIEro pemeHus OJHOPOAHOIrOo Iu(QepeHInanbHOro ypaBHEHUs

BTOPOTO TMOPSIIKA.
4. CX0IUMOCTb U PacXOAUMOCTb YACIOBOTO PsI/Ia.
5. AGCOJIIOTHAsI ¥ YCIIOBHAS CXOJIUMOCTb.
6. OyHKIHUOHAJIbHBIE PSAJIBI.
7. DTanbl MaTeMaTUYECKOT0 MOJICTUPOBAHMSL.
8. Buasl MaTeMaTHUECKUX MOJEIIEH.
9. [IpunoxeHust MaTEMaTHYECKOTO aHAJIN3a B TIOCTPOSHUN MAaTEMaTUYECKUX MOJICIICH.

3.5 IIpoMe:kyTOUHAsI ATTECTAIUS

[TpomesxyTouHas aTTecTalus CIy>KUT OLEHKONW paboThl 00y4aroIerocsi B Te4eHUe BCEro CpoKa
oOyueHHss U TpU3BaHA BBIIBUTH YPOBEHb, IPOYHOCTH M CHUCTEMATUYHOCTh TOJYYEHHBIX UM
TEOPETUYECKUX M TPAKTUYECKUX 3HAHMN, NPUOOPETEHHs] HABBIKOB CAMOCTOSTEIBHOH paboOTHI,
Pa3BUTHS TBOPUYECKOTO MBIIUIEHUS, YMEHUE CUHTE3UPOBATh MOJyYEHHbIE 3HAHUS U NMPUMEHATh UX B

PCHICHUU IMMPAKTHYICCKUX 3a1a4.

DK3aMEHAIIMOHHBIM OWJIET TMOMHMO TEOPETUYECKHUX BOIMPOCOB BKIIOYACT KAPTOYKY C

MPAKTUICCKUMU 3aJaHUAMUA 110 OCHOBHBIM TEMaM JUCHUIIIINHBI.

KonTponbHble TpeOOBaHHS W 3aJaHUS COOTBETCTBYIOT TpeOyeMOMY YPOBHIO YCBOCHHS

AUCHUIUIMHBI U OTPAXKAIOT €€ OCHOBHOC COACPIKAHUC.

Jnst mosmydeHust SKk3aMeHa OOYYaroINiicss 00si3aH BBITIOJHUTH BCE CaMOCTOSITEIbHBIE PaOOTHI,
HamucaTh KOHTPOJIbHBIE pa0OThI, MPOUTH cOOECceOBaHKE MO BHITIOJHEHHBIM THUIIOBBIM pacueTaMm, T.€
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oOydJaronumcs:

3HAeT. KaK MCIOJb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCLUIIMH B
npoeCCUOHATBHON  JEATEIbHOCTH, INPUMEHATH  METOAbl  MAaTEMaTHMYECKOro  aHaliu3a |
MaTEMaTHYeCKOro (KOMIBIOTEPHOIO) MOEIMPOBAHUS, TEOPETUUYECKOIO U AKCIEPUMEHTAIBHOIO
UCCIIEIOBAaHMsI; KaK BBIIBUTh €CTECTBEHHOHAYUYHYIO CYLIIHOCTh MpOOJeM, BO3HHMKAIOIIUX B XOJ€
npoeCCUOHATTBHON  JIeATENbHOCTH, NPUBJIEYh WX U PpEIICHUS COOTBETCTBYIOIIUN (PHU3HKO-
MaTeMaTUYECKHUH aImapar;

yMeeT:  UCIO/Ib30BaTb  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAy4YHBIX  JUCLUIUIMH B
npopEeCCUOHATIBHON  JIEeATEIbHOCTH, NPUMEHATh  METOJIbl  MAaTeMaTHMYeCKOro  aHaiu3a |
MaTeMaTHYeCKOro (KOMIBIOTEPHOI0) MOJEIUPOBAHUS, TEOPETHUYECKOIO M 3SKCIEPUMEHTAIBHOIO
WCCIICIOBAHMSI; BBIABUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJeM, BO3HUKAIOUIMX B XOJIE
po(hEeCCUOHATILHON  JISTEIbHOCTH, INPUBJIEYb HUX JJIs pEIIeHUs COOTBETCTBYIOIMH (hU3MKO-
MaTeMaTHYECKUH anmapar,

BJIaJleeT: HAaBbIKAMU HCIIOJb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IHUCLUIUIMH B
npoEeCCUOHATTBHON ~ JESATEIBbHOCTH, TNPUMEHATH  METOJIbl ~ MAaTEMaTHYECKOrO0  aHalu3a |
MaTeMaTHYeCKOro (KOMIBbIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOIO0 M  3KCIEPUMEHTAIbLHOIO
WCCIIC/IOBAaHMsI; HABBIKAMH BBIBISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJEM, BO3HUKAIOUIMX B
Xojie MpopeCCHOHATBLHON N1eATeNbHOCTH, MPUBJIEYb MX JUISL PELICHHUs COOTBETCTBYIOLUH (u3uko-
MaTeMaTHYECKUH anmnapar.

BOl'lpOCLI, BbIHOCHUMBIC HA 3a4Y€T

1. KowmmnekcHsie yncna. OnpeneneHue.

2. KowmrmekcHbie uncia. JlelicTBrue ¢ HUMH B ainredpandeckoit popme.

3. Kowmmnekcuble uncna. X reomerpuueckast UHTEpIpeTaIus.

4. KowmrmuiekcHble yncia. Tpuronomerpudeckas popma.

5. Kommnekcuble yucna. J[eWCTBUS CKOMIUIEKCHBIMH UYHCIAMH B TPUTOHOMETPUYECKOM
dbopwme.

6. Marematnueckuii ananu3. OnpeseneHre HeonpeaeIeHHOr0 HHTErpaia U ero CBOMCTBA.

7. WHurerpanbHble ucunuciaeHus. Tabiuia HHTErpaaoB.

8. HuterpanbpHble HCUUCIeHUs. MeToJ 3aMeHbl IEpPEeMEHHOH B HEOIpeJelIeHHOM
HHTETpAJIE.

9. UuterpanbHble HcuMciaeHHus. VHTerpupoBaHHe IO YacTSIM Ul HEOIPEJEIEHHOTO
HHTETpaIA.

10. UnTerpanbuble ucuncienus. OnpenenaeHne onpeaeieHHOro HHTerpaja U ero CBOCTBa.
11. UnTerpanbHbie UcuucaeHus. MeTo1 3aMeHbI IEPEMEHHON B ONIPEIeTIEHHOM HHTETpase.
12. UnrterpanbHble ucuuciaeHus. VHTerpupoBaHMEe MO 4YacTsIM IS ONpPeAeTIeHHOTrOo

WHTEerpana.

13. UnTerpanbHble ucyucieHus. HaxokaeHue miomaneil mpu MOMOIIU OMpeleleHHbBIX
WHTErPaJIOB.

14. NnrerpanbHble ucuucieHusa. HaxoxkaeHue oOBEMOB MPHU TMOMOIIU OMpPEIEICHHBIX
WHTErPaJIoB.

15. luddepennmanbupie ypaBHEHUs IEPBOTO MOPSIKA.

16. JInddepennmansabie ypaBHEHUS C pa3AeISIOIIAMUCS TePEeMEHHBIMU.

17. Onnopoansle nuddepeHuanbHble YpaBHEHUS IEPBOTO MOPSAKa.

18. JIuneitnbie muddepeHaIpHbpe YpaBHEHHUS TEPBOTO TOPSIIKA.

19. . JluddepennmanpHbie ypaBHEHUS BTOPOTO MOPSIKA.

20. Iuddepennnanpaple ypaBHEHHSI BTOPOTO MOpsiaKa. MeTo1 MOHMKEHUS TIOPSIIKA.

21. XapakTepucTHUeCKUe YypaBHEHUS s U QEpeHIMaNTHBIX ypaBHEHUH BTOPOTO
MOp/IKA., MX pelICHHE.

22. OgHopoanble AuddepeHnranbHble ypaBHEHUS BTOPOTO MOPsAKa.

23. JIuneiinble mudhepeHnaTbHbIe YpaBHEHUS! BTOPOTO IOPSIKA.

24. Teopus BeposiTHOCTeH. COOBITHS U ICHCTBUS C HUMHU.

25. OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEH.
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26. Teopema 0 MOJTHOM BEPOSATHOCTH.

27. Teopema baiieca.

28. ®opmyna beprysmm.

29. Teopema Jlamuaca.

30. IuckpeTHbIC CITydaiiHble BETUINHBI.

31. HenpeprIBHBIC CTy4YailHbIC BETMYUHBL.

32. HopmainbHBIN 3aKOH paclpeAesICHUsI CTyIaiiHbIX BETHMYHH.
33. MaTtemaTuueckasi CTaTUCTHKA. BapuanmoHHbIe pSIbL.

34. Kpurepuii CTbroficHTA.

CI/ITyaIII/IOHHLIe 3agavdm

1. CKOpOCTb MPSIMOJIMHEHHOTO IBHKEHHUS Tella BhIpaXkaeTcs: GopMysoi

v = 2t + 3t? (m/c). HaiiTu myTh, IpOIeHHBIIH TeIOM 32 5 CeKyHI OT Hayana JIBMKEHHS.
2. CKOpOCTb MPSIMOJIMHEHHOTO IBUKEHHUS Tella BhIpaXkaeTcs: opMysoi

v = 2t + 3t? (wm/c). HaiiT myTh, IpOiiieHHbIH TeoM 3a 1 MHHYTY OT Hauana JBIKEHHUS.
3. CKOpOCTb MPSIMOJIMHENHOT O IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

v = 2t + 3t (m/c). Haiftu nyTh, pOWIEHHBIN TEJIOM 3a 25 CeKyHJ OT Hauajia JBUKCHHUS.
4. CkopocTh NpSIMOJIMHENHOTO ABM>KEHUS TeNa BbIpaxaeTcs (popmyson

v = 2t + 3t? (m/c). HaiiTu myTh, IpoiiieHHbIi TeaoM 3a 45 CeKyHJ OT Hayala IBHKEHHS.
S. CKOpOCTb MPSIMOJIMHENHOTO IBUKEHHUS Tella BeIpaxkaeTcs: GopMysoi

Vv = 2t + 3t? (m/c). HaiiTy myTb, TIpOICHHEII TEIOM 3a 5 MHHYT OT HAauana JBIKEHHUS.

6. Haiiaure kordduimeHT HaKJIOHA KacaTelbHOM, MPOBEACHHON K rpaduky GyHKIIUU
y = €*— X — 1 B ero touke ¢ abcrrccoit Xo = 0.

7. Haiigure koadunmeHT HakIoHa KacaTelIbHOM, TPOBEICHHON K rpaduky QyHKIIUU
Yy =sin X + COS X B €ro TouYkKe ¢ abCIHcCco Xo = 11/2.

8. Haiigure koaddunimenT HaKIOHa KacaTeNbHOM, MPOBEAEHHON K rpaduky GyHKIUU
y =In x + x33 B ero Touke ¢ abcuuccoit Xo = 2.

9. Haiigure yriaoBoit koapGuIMeHT KacaTeiabHOU, MPOBEAECHHOMN K TpaduKy QyHKIIMH

y = 3x3- 2x +1 B ero TouKe ¢ abcrmecoit Xo = 1.

10.  Haiigute yrioBoii KodpPHUIMEHT KacaTeIbHOH, MPOBEIACHHON K rpaduky GyHKIIH
y = 7x3- 21x +18 B ero Touke ¢ aberuccoit Xo = 1.

11. BeposTHOCTh M3rOTOBIEHMS CTaHIAPTHOM JeTalMu Ha JaHHOM craHke paBHa 0,9. Haiitu
BEPOSTHOCTb, YTO U3 B3AThIX Hayraa 300 neraneit 250 okaxyTcs CTaHAAPTHBIMHU.

12. beuto nocaxeno 400 nepeBbeB. HaliTu BEpPOATHOCTH TOrO, YTO YHMCIO MPHUKUBLIMXCS
nepeBbeB cocTaBUT OT 360 mo 375, ecnu BEpOSITHOCTh MPHXKUBAHUSL OTICIBHOTO JEpeBa COCTABIISIET
0,9.

13. Ha HexoTopoM yuyacTke noBpexaeHbl rpajgoM 20% pacrenuil. KakoBa BEpoSITHOCTb, UTO U3
100 pacTeHmii okaxyTcsl MOBPEXKAEHHBIMU OT 15 1o 25 pacteHuit?

14. Iltunedadbpuka nocrapnser B Marazu 90% sui nepBoil kareropuu. HaiiTu BeposiTHOCTH
Toro, uto B maptuu 10000 sui yncio sui nepBoit kareropun O6ynet He meHee §900.

15. Bcxoxects cemsiH naHHoi maptuu paBHa 90%. Haiftu BeposTtHOCTH TOro, yto u3 100
IIOCESIHHBIX B30MIET 95 ceMsH.

16. Cemena nmenuns! conepxat 0,2% copuskoB. Haiitu BepostHOoCcTh TOro, yro uz 1000
ceMsH OyzieT 3 CeMEHU COPHSKOB.

17. OxoTHuK, UMEIMMA 4 MaTpoHa, CTPEISET B IENb JO MEePBOTrO TMOMAJAHHS WA TOKa HE
M3pacxoiyeT MaTpoHbl. BeposTHOCTh momajgaHus B Lenb npu kaxaom Beictpene 0,25. CocraBuTh
3aKOH paclpeieNICHHs CIIy4YalHOW BETMYMHBI X — YHClia U3pacX0JOBaHHBIX TATPOHOB.

18. Monera Oporiena tpu paza. CiydaiiHas BeTu4MHa X — YUCIIO NosBiIeHus repba. Hamucartp
3aKOH PACIIPEJEICHUS U IOCTPOUTh MHOTOYTOJIBHUK PacpeeleHus ClIydalHON BEIUYUHBI X.
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19. CocraButh 3aKOH paclpeneieHHs] MOMagaHus B LeJdb NPHU UYEThIpEX BBICTpENaxX, €CIU
BEPOATHOCTH MONAJAAHUS IIPU 0AHOM BeicTpeie 0,25.

20. /[IBa cTpenka menarOT MO OJHOMY BBICTpPENY B MHUIIEHb. BepoATHOCTh momajgaHusi B Hee
nepBbIM cTpenkoM paBHa 0,5, BTopsiM — 0,4. CocTaBUTh 3aKOH YMCIIA [TONAJaHUN B MUILIEHb.

21. BeposTHOCTh TOTO, UYTO B OMOIMOTEKE HEOOX0IMMasl CTYACHTY KHUTa cBoOoaHa, paBHa 0,3.
CocTaBUTh 3aKOH pachpeaesicHus 4uciia OMOIMOTEK, KOTOpPhIE TMOCETUT CTYACHT, €CIH B TOPOJIE
YeThIpe OMOINOTEKH.

22. Ha 60 copTOMCHBITATENbHBIX YYaCTKaxX OIpEleTeHa CIEAYIOas YPOXKaWHOCTh SIPOBOM
MIIeHUIIbI, 11/Ta. [IpoBecTu craTucTHYECKY0 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. Cpennemecsiunas 3apruiata 100 paOOTHUKOB X035HCTBA 32 UCTEKIINUN TOJ, ThIC. PYO.
[TpoBecTu cTaTHCTUYECKYIO 00paOOTKY JAHHBIX.

3,2; 3,1; 2,3; 3,4; 3,0; 3,6; 2,8; 3,5; 2,1; 1,9; 2,2; 3,1; 3,4; 2,6; 2,9; 3,6; 2,6; 3,3; 3,5; 3,0; 2,7;
1,8;2,0; 2,2; 2,6; 2,5; 4,2, 2,9; 1,8; 2,4, 3,9; 1,8; 1,9; 3,4; 4,0; 3,7; 2,9; 2,4; 2,5; 2,8; 4,0; 2,0; 3,4, 1,7,
3,3;3,1; 2,5, 2,9; 2,7; 2,6; 2,6; 3,1; 3,2; 3,8; 2,9; 4,3; 3,9; 2,8; 2,8; 2,1, 2,6; 4,1, 2,9; 2,8; 2,7; 3,0; 3,1,
2,4, 28;33;,1,7;33; 34, 3,9; 31, 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;26;29; 2,6; 3,3; 3,7; 3,5, 3,0; 1,7, 1,8

4. MeToauyeckne MaTepHuaJIbl, ONpeiesisolue MPpouea1ypbl OlleHHBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH,
XapakTepu3youmXx 3Tanbl popMupoBaHus KOMIETEHIIUI

4.1 llpouenypsl oOlleHNBAHUS 3HAHUI, YMEHUI, HABHIKOB
H (WJIH) ONbITA AeATeJIbHOCTH

Kontponb pe3ynbratoB 00ydeHus 00y4arommxcs, ITarnoB U ypoBHs (OPMHUPOBAHUSI KOMITIETCHIIHH 10
mucuuiuinee «llpukmagnas maremartvka (B THIPOMEIHOpPALUM)» OCYLUECTBIAETCA 4Yepe3 MPOBEICHUE
BXOJHOTO0, TEKYIIIETO, BEIXOHOTO KOHTPOJIEH U KOHTPOJISI CAMOCTOSITETIHHON paOOTHI.

@DopMBI TEKYIIETO0 U HUTOTOBOTO KOHTPOJNS U (OHIBI KOHTPOJBHBIX 3aJaHUN AJSi TEKYIIETO
KOHTpOJISI pa3pabarbiBatOTCsi Kadeapond MCXOAs U3 CHeUM(PUKA JAUCIHUIUIMHBI, U YTBEPKAAIOTCA Ha
3aceaHuM Kadeapsl.

4.2 Kputepun OLleHKH 3HAHMI, YMEHUI, HABBIKOB 1 (MJIH) ONBITA JeATEJIbHOCTH,
XapaKTepu3yOIHUX 3Tanbl GOPpMUPOBAHNS KOMIIETEHIIUH B Mpolecce 0CBOCHHS
o0pa3oBaTeIbHON NPOrPaMMBbI

Onucanue MIKaNbl OIEHUBAHMS JOCTH)KEHUS KOMIIETEHIIMH MO AUCHUIUIMHE MPHUBEICHO B
Tadimme 5.

Tabnuma 5
YposeHs OtMmeTKa 1o mATHOAITBHON Onucanue
OCBOCHHUS cucreme
KOMITCTCHITUH (3auer)
BBICOKHI{ 3a4TEHO oOydJaroruiicss  3Haer, KaKk  MCHOJb30BaATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JTUCIUTIINH B MPO(EeCCUOHATBHON JeATeTLHOCTH,
NPUMEHATh METOJbl MATEMATUUYECKOTO aHAIU3a U

MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIEIMPOBAHUS, TEOPETHYECKOTO "
IKCTIEPUMEHTAIHHOTO WCCJICIOBAHMS; KaK
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YposeHs OTMeTKa 1Mo ISITHOAITHHON Onucanue
OCBOEHUS CUCTEME
KOMITCTCHITUH (3auer)

BBISIBUTD €CTECTBEHHOHAYYHYIO CYILIHOCTh
npobiiem, BO3HMKAOIINUX B xoJie
npodeccnoHabHON AEITeTbHOCTH, TMPHUBIICYL UX
JUIS  peuleHHs]  COOTBETCTBYIOIIUN  (hU3UKO-
MAaTeMaTUYECKUI annapar

6a3oBblil 3a4TECHO 3HaeT, HO C TMpoOeramMy, Kak HCIOIb30BaTh
OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHBIX
JMCIUIUIMH B TPO(eCCHOHANBHON NESTEeNbHOCTH,
NPUMCHATH MCTOAbI MATEMATUYCCKOI'O aHAJIM3a U
MaTeMaTHIECKOTO (KOMITBIOTEPHOTO)
MOJIETTUPOBAHHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIBHOTO UCCIICJOBAHHS, HE
JIOMTyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH; Kak
BBISIBUTD €CTECTBEHHOHAYYHYIO CYIIHOCTb
npobiiem, BO3HUKAIOIINX B XoJie
npodeccHoHaNbHON JEATENFHOCTH, TPUBJICYD UX
JUIE  PEIIeHHs  COOTBETCTBYIOIIMH  (U3UKO-
MaTeMaTUYECKU anmapar

IOPOroBbIi 3aYTEHO oOyuaroluiics  3HaeT, Kak  HCII0JIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTMCHUIUIMH B TIPO(GECCHOHATBHON IeSTeTbHOCTH,
NPUMEHATh METOAbl MaTEMaTHUYECKOTro aHalu3a U
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO)
MOJICTTHPOBaHUS, TEOPETUUECKOTO u
9KCIIEPUMEHTAIILHOTO UCCJIEJOBaHMS, KaK
BBISIBUTH €CTECTBEHHOHAYYHYIO CYILIIHOCTb
npooem, BO3HUKAIOIINX B XoJie
npodecCHOHAIBHON AEATENbHOCTH, MPUBJIEYb UX
JUISL  peuleHHs]  COOTBETCTBYIOLIUH  (hU3MKO-
MaTeMaTHUYeCKUH anmapaT HO He 3HaeT JeTajei,
JIOTIyCKaeT HETOYHOCTH B  (OPMYJIMPOBKAX,
HapyllaeT JIOTUYECKYI0 II0CIEN0BAaTEIbHOCTh B
M3JI0)KEHUU TPOrpaMMHOTr0 MaTepHana

- He 3aureno oOydaroluiics He 3HaeT, KaK HCI0JIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B MPO(ecCHOHATBHON NesSTeNbHOCTH,
MPUMEHATh METOJbl MATEMAaTUYECKOTO aHAIN3a U
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJIEJIMPOBAHNS, TEOPETUYECKOTO "
AKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHUS; Kak
BBISIBUTD €CTECTBEHHOHAYYHYIO CYIIIHOCTh
pooem, BO3HUKAIOIINX B b i(S
po¢eCCUOHATBHONU NESITEIbHOCTH, MPUBIICYh WX
JUISS  pelIeHHs]  COOTBETCTBYIOIIUN  (hU3HKO-
MaTeMaTUYECKU anmnapar

4.2.1. Kpurepuu OnleHKH YCTHOI'0 OTBETA P NPOMEKYTOYHOM aTTeCTalMU
[Tpu oTBeTe Ha BONPOC 0O0YUAIONIUIICS JEMOHCTPUPYET:
3HAHMSA. KaK MCIIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JHCLHMIUINH B
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npoeCCUOHATIBHON ~ JEATEIbHOCTH, INPUMEHATH  METOJAbl  MAaTEMaTHMYeCKOro  aHaliu3a |
MaTEMaTHYECKOro (KOMIBIOTEPHOTO) MOJEINPOBAHUS, TEOPETUYECKOIO U AKCIEPUMEHTAIbHOIO
UCCIIEIOBAaHMsI; KaK BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh MpOOJEeM, BO3HHMKAIOIIUX B XOJ€
npoeCCUOHATBHON  NIEATENbHOCTH, TPUBJIEYb HUX JJIs pEIICHUS COOTBETCTBYIOIIMH  (hr3HKO-
MaTeMaTUYECKHUH aImapar;

YMEHH#: HCIOJIb30BAThb OCHOBHBIE 3aKOHBl  €CTECTBEHHOHAYYHBIX JHUCLMIUIMH B
npopeCCUOHATIBHON  JEeATEIbHOCTH, NPUMEHATh  METOJIbl  MAaTeMaTHMYeCKOro  aHalM3a |
MaTEMaTHYECKOro (KOMIBIOTEPHOIO) MOEINPOBAHUS, TEOPETUUYECKOIO U AKCIEPUMEHTAIBHOIO
UCCIICIOBaHMsI;, BBIABUTh €CTECTBEHHOHAYUYHYIO CYIIHOCTh Hpo0JieM, BO3HMKAIOIUX B XOJ€
poeCCUOHATILHON  IeATEIbHOCTH, INPUBJIEYb HUX JJIs pEIIeHUs COOTBETCTBYIOIMH (hu3MKO-
MaTeMaTHYECKUH anmapar,

BJIA/ICHU S . HABBIKAMU HCIIOJb30BaHUS OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIVH B
npoeCCUOHATTBHON ~ JIEATEIBHOCTH, TMPUMEHSTh  METOAbl ~ MAaTeMaTHYecKOro  aHajuu3a U
MaTeMaTHYeCKOro (KOMIbIOTEPHOI0) MOJICIUPOBAHUS, TEOPETUYECKOIO0 M  SKCIEPUMEHTAIBLHOIO
WCCIICIOBAHMsI; HABBHIKAMH BBIBISATh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJEM, BO3HUKAIOUIMX B
Xojie MpopeCCHOHATBLHON NeATeNbHOCTH, MPUBJIEYb MX JUISI PEIIEHUS COOTBETCTBYIOILUH (PU3MKO-
MaTeMaTHYECKUH anmnapar.

Kpurepun onenkn

YpoBeHn OTMeTKa 1Mo MATHOAITEHOM Ornucanue
OCBOEHUS CUCTEME
KOMITETCHIINH (3auTeHO)

BBICOKM OTJIMYHO oOyJaroluiicss JeMOHCTPUPYET 3HAHHE Kak
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUTLIAH B
npoecCHOHAIBHOM ~ JIESATENIbHOCTH,  IPUMEHATH
METO/IBI MaTeMaTH4eCKOT 0 aHaiM3a u
MaTeMaTUYECKOro (KOMIIBIOTEPHOTO)
MO/JICJINPOBAHMUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAJIBLHOTO HCCIEAOBAHUS; KAaK BBIIBUTH
€CTECTBEHHOHAYUYHYIO CYILIIHOCTb npobiem,
BO3HUKAIOIIUX B Xo0JAe  Npo¢eCCHOHATBHOU
NesITeIbHOCTH, MpPUBIEYh MX JJIA  pPELIeHus

COOTBETCTBYIOIINI ($u3UKO-MaTeMaTHUECKUN
anmapar,

0a30BbIit Xopouio oOyyaromuiicss AEeMOHCTpPUPYET 3HaHHE MaTepuaia,
HE JIONYCKAaeT CYUIECTBEHHBIX HETOYHOCTH B
UCIIOJIb30BaHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JVCLUTIIINH B
npoeCCUOHATILHON JIeTETbHOCTH, B NPUMEHEHUHU
METO/I0B MaTeMaTH4eCKOTO aHanm3a U
MaTeMaTU4ECKOro (KOMITBIOTEPHOTO)
MOJIETTMPOBAHUS, TEOPETHYECKOTO "
JKCIIEPUMEHTAJIBHOIO HCCIIEAOBAHUsS; B BBIABICHUU
€CTECTBEHHOHAYyYHOU CYIIHOCTH npo0ieM,

BO3HHKAOIKUX B X0J€ HpO(I)eCCHOHaHLHOﬁ
ACATCIbHOCTH, B IPHUBICYCHHUU WX A PCIICHUSA

COOTBETCTBYIOIUN ¢u3nKO-MaTeMaTUIECKUIA
anmapar,
MOPOrOBbIi YI0BJICTBOPHTEIbLHO oOyyaromuicss JeMOHCTPUPYET 3HAHHUA  TOJIBKO

OCHOBHOTO MaTepuajia, HO HE 3HaeT JeTaeH,
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JOTTyCKaeT  HETOYHOCTH B (OPMYJIHPOBKaX,
HapylaeT JIOTHYECKYI0 MOCIEI0BAaTEIbHOCTh B

W3JI0KCHUHT MIPOTPaMMHOTO Marepuaia B
HCTIOJIb30BAaHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCITATLITAH B
npo(ecCHOHANTLHOM JIEATEIILHOCTH, B MPUMCHCHHUU
METOJIOB MaTeMaTH4eCKOTro aHajam3a u
MaTeMaTH4YeCKOTO (KOMIIBIOTEPHOTO)
MOJICIIUPOBAHUS, TEOPETHYECKOTO u
AKCIIEPUMEHTAJILHOTO HCCIEAOBaHUs; B BBISBICHUU
€CTECTBEHHOHAYYHOH CYIIIHOCTH po0Jem,

BO3HHUKAIOIIUX B  XoA€  MHpodeCCHOHATBHON
JEATeIBHOCTH, B NPUBICYCHUH HX JUIA PELICHHS

COOTBETCTBYIOIIUMI ¢u3nKO-MaTeMaTHYECKUNA
anmapar,

HEY/10BJIETBOPUTEILHO oOyyaroluics 1eMOHCTPUPYET HE3HAHUE KaK
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUTIIINH B
npopeCCUOHATBHON  JESTEIbHOCTH,  NPUMEHATH
METO/bI MaTeMaTH4eCKOro aHayM3a U
MaTEMaTHYECKOT O (KOMIIBIOTEPHOTO)
MOJEIUPOBaHUS, TEOPETUYECKOTO u
AKCIEPUMEHTAJIbHOTO HCCIEAOBAHUSA; KAK BBIIBUTH
€CTECTBEHHOHAYYHYIO CYIIHOCTB npoOiem,

BO3HHUKAIOIIUX B  XoAe  HpodecCHOHATBHON
JeSTEIbHOCTH,  NpPUBJIEYb WX U1 pelICHUd
COOTBETCTBYIOIUI (bu3uKO-MaTeMaTUYECKUNA
anmnapar;,

4.2.2. Kpurepuu OlleHKH BbINOJHEHUSI KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) PadoT

[Tpu BBIMOIHEHNH KOHTPOJIBHBIX (CAMOCTOATENBHBIX) paOOT 00yJaroLIHiics JEMOHCTPUPYET:

3HAHHUA. KaK MCIOJIb30BaThb OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JMCLUMIUIMH B
npopeCCUOHATIbHON  JESATEIbHOCTH, NPUMEHATh  METOJIbl ~ MaTeMaTHMYeCKOro  aHaiM3a |
MaTEeMaTHYeCKOro (KOMIBIOTEPHOTO) MOJEIUPOBAHUS, TEOPETUUYECKOIO0 U HKCIEPUMEHTaIbHOIO
UCCIIEIOBAaHMsI;, KaK BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJieM, BO3HHMKAIOIIUX B XOJ€
npodeccnoHabHOM  JeATENbHOCTH, NpPHUBJIEYb HX ISl PEHIeHHs COOTBETCTBYIOIIMN (hU3HKO-
MaTeMaTUYECKHUH ammapar;

YMEHHsl: HCIOJIb30BaTh  OCHOBHBIE 3aKOHBl ~ €CTECTBEHHOHAy4YHBIX JHUCLUUIUIMH B
npoeCCUOHATBHON  JESATEIbHOCTH, NPUMEHATH  METOJIbl ~ MAaTeMaTHMYeCKOro  aHaiM3a |
MaTeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO0 U AKCIEPUMEHTaIHHOIO
WCCIIC/IOBAHMsI;, BBIIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpoOJeM, BO3HUKAIOIIUX B XOJE
npodeccuoHaNbHOM  IEATENbHOCTH, NpPHUBJIEYb HX JJISl PEHIeHUS COOTBETCTBYIOIIMN (U3HKO-
MaTeMaTHYECKHUH ammapar;

BJIa/IEHH Sl . HAaBbIKAMHU UCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUIUIMH B
npopeCCUOHATBHON  JEATETBbHOCTH, TMPUMEHATh  METOJIbl ~ MAaTeMaTHYecKOro  aHalu3a u
MaTEeMaTHYeCKOro (KOMIMBIOTEPHOTO) MOEIMPOBAHUS, TEOPETUUYECKOIO0 U HKCIEPUMEHTaIHHOIO
UCCIIeIOBAaHMsI;, HABBIKAMH BBISBISTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJEM, BO3HUKAIOUIMX B
Xo0Jle MpOPEeCcCUOHANBHON AEATEeIbHOCTH, NMPUBJIEUb UX JUIsl PEIIeHHs COOTBETCTBYIOIIMH (pu3mKo-
MaTeMaTHYECKHUH anmnapar.
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Kpurepun onieHKH BbINOJHEHUSA KOHTPOJIbHBIX (CAMOCTOSTEJIbHBIX) padoT

YpoBeHb
OCBOCHHS
KOMIIETCHIIUU

OTMeTKa 110
MATHOAIIILHOM
CHCTEME
(oK3aMen)

Omncanue

BBLICOKHI

OTJINYHO

00yJaroImuiicss JeMOHCTPUPYET 3HAHHE KaK HMCIIOJIb30BaTh OCHOBHBIE
3aKOHBl €CTECTBEHHOHAy4YHBIX JUCLUIUIMH B HPO(ECcCHOHATBHOM
JEATEIIBHOCTH, INPUMEHATh METOJbl MaTeMAaTUYECKOIo aHaln3a MU
MaTeMaTU4eCKOro (KOMIIBIOTEPHOTO) MOJCIINPOBAHU,
TEOPETUYECKOI0 M SKCIIEPUMEHTAIBLHOIO UCCIIEJOBAHMs; KaK BBIABUTD
€CTeCTBEHHOHAYYHYIO CYIIHOCTh MpOOJeM, BO3HUKAIONIMX B XOe
npoeCCUOHABHON  JIeATEIbHOCTH, IPUBJIEYb HUX I PpeIICHUs
COOTBETCTBYIOIINHN (PU3HKO-MAaTEMaTHUCCKHI aIlapar;

0a30BbIii

XOpo1Io

oOyuaromuiicss JEeMOHCTPUPYET 3HAHUWE Marepualia, He JIOMYCKaeT
CYLIECTBEHHBIX HETOYHOCTH B MCIIOJIB30BAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLUILIUH B npodeccnoHaIbHON
JEATEIIBHOCTH, B IIPUMEHEHUU METOJOB MaTEMATHUUYECKOIO aHaJIn3a U
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJCIINPOBAHU,
TEOPETUYECKOI0 U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHNS; B BBIBICHUU
€CTECTBEHHOHAyYHOW CYIIHOCTH NpOo0JIEM, BO3HUKAIOLIUX B XOJE
poeCCUOHATILHON JesITeIbHOCTH, B MPUBJIECUCHUN UX U PELICHUsS
COOTBETCTBYIOIINHN (DU3HKO-MAaTEMATHICCKHM aIlapar;

MOPOroBbI

Yaosaersop
UTEJBHO

o0yyaroIuics 1eMOHCTPUPYET 3HAHUS TOJIBKO OCHOBHOI'O MaTepHala,
HO HE 3HAeT JeTaliei, NOIyCKaeT HETOYHOCTH B (OPMYIHPOBKAX,
HapylmaeT JIOTUYECKYI0  IOCJIEAOBAaTENbHOCTh B HM3JI0KEHUH
[IPOrpaMMHOTO MaTepuana B HCIHOJb30BaHWU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCLUILINH B npogeccuoHaIbHON
NeSTeNIbHOCTH, B IPUMEHEHUN METOJ0B MaTeMAaTUYECKOTo aHajlu3a U
MaTeMaTH4ECKOI0 (KOMITBIOTEPHOTO) MOJIETTUPOBAHU,
TEOPETUUECKOI0 U SKCIIEPUMEHTAILHOTO UCCIIEJIOBAHUSI; B BBISIBICHUH
€CTECTBEHHOHAYYHOM CYIIHOCTH NpoOjeM, BO3HMKAIOIIUX B XOJe
npodeccnoHaNbHON AESITENbHOCTH, B MPUBICUEHUN UX JUISI PELICHUS
COOTBETCTBYIOIINH (hH3MKO-MaTeMaTHYECKHUIl anmnapar,

Hey/J10BJIETB
OPUTEJIHHO

oOydJaronuiics JEMOHCTPUPYET HE3HAHHWE KaK  HCIOJb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX TUCIHUTLTAH B

npodeccroHanibHOI JIESITENIbHOCTH, MIPUMEHSTh METO/IbI
MaTEeMaTHYeCKOr0 aHallu3a ¥ MaTeMaTH4eCKOro (KOMIbIOTEPHOTO)
MOJECIIMPOBAHN, TEOPETUYECKOTO u AKCIEPUMEHTAIBHOTO

HCCIEAOBAHMUA; KAaK BBIABUTH €CTECTBEHHOHAyYHYIO CYLIHOCTB
po0JieM, BO3HUKAIOUIMX B XOA€ MPOQECCHOHATBHON AEATENBbHOCTH,
OpuUBI€Yb WX  JUI  pEHIeHUs  COOTBETCTBYIOUIMH  (hu3MKO-
MaTeMaTHYECKUI annapar.

PaspaGomuuk: ooyenwm, N'naxcesa [ H.

(néanmce)
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