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1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TANoOB UX (JOPMUPOBAHUSA B
npouecce ocsoenust OITOII

B pesynprare wusyuenus nucuuiiuHbl «lIpuknanHas wmaremaTuka B
nepeBooOpaboTKe U MPOU3BOJCTBE MeOenn» 0oO0ydaromuecs, B COOTBETCTBUU C
dI'OC BO mno nporpamme  OakamaBpuara  35.03.02  Texuonorus
JIECO3arOTOBUTEIBHBIX U JepeBonepepadaThIBaOIINX IIPOU3BOJICTB,
YTBEPXKACHHOTO TpuKa3oM MuHucTepcTBa o6OpazoBanuss u Hayku PO or
26.11.2020 r. Nel456, dopmupyroT ciemyronue KOMIICTCHIIMH, YKa3aHHBIE B
Tabnure 1.

Taoauna 1
dopMupoBaHHe KOMIETEHIH B mpoliecce U3yYeHHsl JUCHUTNIHMHBI
«IIpukgagHas MaTeMaTHKA B 1epeBO00OPadOTKe U NMPOU3BOACTBE Medean»

Kommerenus HNunukaTopsl OTarsl Bunarbr 3angTuii O1LeHOYHbBIE
Kon HaumenoBanue MOCTHKCHUS dhopmupoBaH JUIS cpeJicTBa Jis
KOMNeTeHIHH us (dbopmupoBaHus OLIEHKH YPOBHS
KOMIICTCHIIMM | KOMIIETCHIIMH | C(OOPMUPOBAHHOCTH
B IIpoI1iecce KOMIICTCHITH
OCBOCHHUS
OIIOIT
(cemectp)
1 2 3 4 5 6
OIIK-1 Crniocoben OIIK 1.2 - 1 Jlexkuum,
pemaTb THUIIOBBIC HpI/IMeHHeT MMPAKTUYCCKUC KOHTpOJ'ILHLIC pa6OTBI
3a1a4u MaTeMaTHYECKUI 3aHiATHA, 1-11
CaMOCTOATCIIbHAsA CaMocToATEIbLHbIE

nmpoecCHOHANbH | anmmapar

oii nestenvHOCTH | AuddepeHnnansa padora padotbi 1-6
Ha OCHOBE BIX YpaBHEHUH,
3HaHUI Teopuu  (pyHKIUH
OCHOBHBIX HECKOJIBKHX
3aKOHOB TIEPEMEHHBIX,
MaTeMaTHKH U METO/I0B
€CTECTBEHHBIX MaTeMaTHYEeCKON
HayK ¢ CTaTHCTKH u
MIPUMEHEHUEM TEOpUHU
WH(GOPMALIMOHHO | BEPOSTHOCTEH |
- BBITIOJTHSIET
KOMMYHHKAIIMOH | OIIEHKY
HBIX MHTEPIIPETALIIO
TEXHOJIOTHI; IIOJIy4€HHOT' O
pe3ynpTata  MpU
peLeHnn
WH)KEHEPHBIX U
Hay4YHO-
TEXHUYECKUX
3aj1a4




Komnerenmmst OIIK-1 — Takxe dhopMupyeTcsi B X0/ie OCBOSHHUS JUCIUILINH:
®wusuka, Xumus, Oxonorus, [lpukmagHas marematuka B JepeBooOpabOTke U
npousBoAcTBe Mmebenn, WrxkeHepHas ¢usuka, [ludpoBeie TEXHOIOTHH B
nepeBooOpabdaThIBaIOIIEM U MeOEeTbHOM  TIPOM3BO/ICTBE, MexaHuka,
DNEeKTPOTEXHUKA, AJIEKTPOHUKA U AJIEKTPOINPUBOA, KoMIUIEKCHOE MCIOJIb30BAaHUE
npeBecuHsbl, [ uapasnvka, BeimoHeHNe U 3aUTa BRITYCKHON KBaJTM()UKAITMOHHON
padoTHL.

2. Onucanue noKasarejied 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIM A
Ha Pa3IMYHbIX dTanax ux GopmMupoBaHus, ONMCAHHUE HIKAJ OLeHUBAHUSA

Tabmuma 2
HepequL OIICHOYHbBIX CpeI[CTB

Ne HaumenoBanue Kparkas xapakrepucruka IIpencraBnenue OLIEHOYHOTO
/0 | OLIEHOYHOI'O CPEJICTBA OLICHOYHOI'O CPEICTBa cpenctea B OM

1 KOHTPOJbHAS paboTa CPEICTBO IMPOBEPKH YMEHHI KOHTPOJBHBIX paOOTHI IO
NPUMEHSATD TIOJyYCHHBIC 3HAHUS BapHaHTaM

IUTSL peLeHus 3a1ad
OIIPEeNICNICHHOT'0 TUIIA 110 Pa3Aeiry
WM HECKOJIBKUM pasziesiaM

2 TECTUPOBAHUE METOJ, KOTOPBIH MO3BOJSIET 0aHK TECTOBBIX 3a/laHUH
BBIIBUTH YPOBEHb 3HAHUM, YMEHUI
¥ HaBBIKOB, CIIOCOOHOCTEH U
JIPYTHUX Ka4eCTB JIUYHOCTH, a
TaKXe UX COOTBETCTBUE
OTIpeielIeHHBIM HOpMaM IIyTeM
aHaJIM3a CII0cO00B BBHITIOITHEHHMS
o0ydJaromumucs psiia
CHeLHANbHBIX 3aJaHUI

3 caMocCTosATeNbHas paboTta | camocTosTeNnsHas padbora CaMocTosITenbHbIE PabOTHI IO
00yJaromerocs — 3To0 Takas ero BapHaHTaM

NIESITeTTbHOCTD, KOTOPYIO OH
BBINOJIHAET O€3
HETOCPEACTBEHHOTO YIaCTHs
MperoaBaTesisi, HO MO ero
3aJaHUIO U 10| €r0 HAOJIIOIEHUEM.
OOGyuatoniuiicsi, 06Jaaar0IUN
HaBBIKAMHU CaMOCTOSITEIIbHOM
paboThl, aKTHBHEE U IITy0xKe
yCBamBaeT Y4eOHBIN MaTepral,
OKa3bIBACTCS JyYIIIe
MIOJITOTOBJICHHBIM K TBOPYECKOMY
TPyAy, K caMO0Opa30BaHUIO
MIPOJIOJDKCHAIO YUCOBI.

4 YCTHBIN OMpOC METOJ KOHTPOJIS, TIO3BOJISFOIHIA 0aHK BOIIPOCOB
HE TOJIKO ONPAIIUBATh U
KOHTPOJIMPOBATH 3HAHUA
oOyuaromuxcs, HO M Cpasy ke
TMOMpPaBJIATh, IOBTOPATH U
3aKpECILUIATh 3HAHUA, YMCHUA U
HaBBIKH.

5 pyOexHBINH KOHTPOJIb MPEAIOJIaraeT BbIsIBJICHHUE 0aHK BOTIPOCOB
Y4eOHBIX JTOCTHXCHUN
00yJaroIuxcs 3a ONpeIeICHHBI
MIPOMEXYTOK CEMECTPa,
CHoCOOCTBYET CBOCBPEMECHHOM
JIMKBUJIALIMU 33J0J>KEHHOCTEM.




IIporpaMmma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTLTHHBI
«IIpuxkaagHass MaTeMaTHKa B IepeB000padoTKe U MPOU3BOACTBE Melde

KounTponupyembie Kon
Ne KOHTPOJINPYEMOHU HanmenoBanue
n/m Pasebt KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TeMBI JUCITUTIITUHBI)
€€ YacTH)
1 2 3 4
1 | duddepenuuansubie | OITK-1 Kontponbnas padora Ne 1, 2, 3
ypaBHEHUs CamocTosiTenbHas padboTa
2 | yuxuun OITK-1 Kontponbnas padora Ne 4, 5, 6
HECKOJIBKUX
MIEPEMEHHBIX
3 | Teopus OIIK-1 KonTponpHas padora Ne 7, 8, 9
BEPOATHOCTEI
4 | Cnyuaiinble OIlK-1 KonTtponsHas padora Ne 10, 11
BEJIMYHHBI
5 | Maremaruyeckas OIlK-1 KonTtponsHast padora Ne 12
CTaTHCTHKA TectupoBanue.

Onucanue nmokaszarejiel 1 KpurepueB OLEHMBAHUS KOMIIETEH Ui
10 AMCHUIINHE
«IIpuxkjaagHas MaTeMaTHKa B IepeB000padoTKe U MPOM3BOACTBE Melde

Ha Pas/iMYHbIX 3Talmax ux (l)Ole/IpOBaHl/IH, OIIHCAaHHuE IIKAJ OIICHUBAHUA

KO,I[ HHaHI/IpyeMBIe ITokazarenu u KPpUTCpHUH OLICHHUBAHUA PC3YJILTATOB O6y‘~IeHI/I5{
KOMIIETEHLIN pe3yJIbTaThl HIKE IIOPOrOBBIA | NMPOJABUHYTHIN BBICOKUI
H, OTaIlbl 06y‘leHI/I5{ MoporoBOro YPOBCHB YPOBCHB YPOBCHb
OCBOEHUS YpOBHS (ynosnerBopu (xoporo) (oTIHMYHO)
KOMIICTCHII (HGYI[OBJ'IGTBOPI/I TCHLHO)
u TEJILHO)
1 2 3 4 5 6
OIIK-1, 3HAET 0 cnocobax | oOydarouuiics He loOyJaroImiics loOyuaromuiics loOyJaromics
2 ceMecT U Memooax 3HAET 3HAYUTEIHHON  [IEMOHCTPHpPYET [mIeMOHCTpUpyeT ITEMOHCTPUPYET
p camoobpazosanus | ACTH POTPAMMHOTO  BHAHHA TOTEKO BHaHUE MaTephana, HEBHAHUE OCHOBHBIX
6 pamkax MaTepHaia, II0X0 OCHOBHOTO [moryckaer MOHSATHH U METOIOB
R OpHEHTHpPYETCS B MaTepuaia, HO He  [CYIIECTBEHHBIX ITHHEHHOM 1
7 4 o MOHATHSIX M METOJIAX  BHAeT JieTasei, [HETOYHOCTEH BEKTOPHOI1 anreOpsl,
PUKIAORAZ JIMHEHHON 1 lmoryckaet AHATTUTUYECKON
Mamemamuxa 6 BEKTOPHOM airedpsl,  [HETOYHOCTHU B reoMeTpuy,
0epeoobpabomk | amanuTHUECKOil (bopMyIIMpOBKax, imu depenmanTbHOT
e U NPouU3800CMeEe | TeOMETPHH, HapyIaet 0 MCUHCIIEHHS,
Mmebenu muddepeHIIaTIbHOTO  [[TOTHYECKYIO MPAKTUKH
WCYHCIICHHUS, HE 3HACT  [TOCIEI0BATENBHOCT PUMEHEHHS
MIPAaKTHKY TIPUMEHEHUS b B U3JI0KEHUH MaTepHaa,
MaTepHaia, JOMyCKaeT [IPOTPaAMMHOTO MCUePITBIBAOIIE 1
CyIIIECTBEHHbIE MaTepraia MOCIeI0BaTeIbHO,

OIIMOKHU

[IE€TKO U JIOTUYHO
M371araeT MaTepHall,
XOPOLLIO
OPUEHTHUPYETCS B
MaTepuase, He
BaTpyaHseTCs ¢
OTBETOM TIpH
BUIOM3MEHEHUI




BagaHU

yMeer: HE yMeeT B 1IEJIOM B IIEJIOM c(hOpMHUPOBAHHOE
UCNOJIb308ANb HCII0JIb30BaTh METOABI yCHEeImHo€e, HO HE YCOEIHOE, HO YMEHHUE
mamemamuyecky | B an/IeMm“nHHeﬁHoﬁ U | CHCTEMHOE YMEHHE | COpep Kallue MIPUMEHSTH
ii annapam ons BEKTOPHOIT anrve6pf,1, MIPUMEHATH OTZENbHEIE TIOHSATHS! M MCTOIbL
AQHAINTUYECKOH MIPUEMBI ¥ METOABI | MpOOENbl, yMEHUE | JIMHEHHOH 1
camoobpazosanus N N
TeOMETPHH, JMHEHHOH 1 HIPUMEHSATH BEKTOPHOI
b epeHIIaTbLHOTO BEKTOPHO MIPUEMBI X METOIBI | anredpsl,
HCYHCIICHUS, anreOpsl, JIMHEHHOHN U AHAJIUTHYECKOM
JIOITyCKaeT AHAJIUTHYECKON BEKTOPHOM TE€OMETpPUH,
CyLIECTBEHHBIE reoMeTpHUH, anreopsl, nuddepeHanbsHO
OIMOKH, HEYBEpEeHHO, | anddepeHnnanbHo | aHATUTHIECKOH TO UCYUCIICHHS
¢ GonpImmMH T'O HCYUCIICHHS TEeOMETpHH, JUISL pEeLIeHHsT
3aTPyIHCHUSIMA JUISL peTIeHHs muddepeHanbHO | yaeOHBIX 3a1ad
BBIMOJHSET y4eOHBIX 3a1a4d TO UCUUCIICHHS
CaMOCTOSITEIbHYIO JUTSL PEIICHHS
paboty, 6OJIBIINHCTBO y4eOHBIX 3a1a4
3aJlaHUH,
MIPEIYCMOTPEHHBIX
IIPOrpaMMon
JMCLHIUTIHEL, HE
BBIIIOJTHEHO
BJIajeeT oOydaronuiics He B IIEJIOM B IIEJIOM yCIIEIIHOE 1
HABBIKAMM: BJIaJeeT HaBbIKAMU yCIIEIIHOE, HO He yCIIEIIHOE, HO CHCTEMHOE
peanuzayuu MIPUMEHEHUS CHCTEMHOE coeprkaliee BJIaJICHUE
HOAYHEHHbIX MaTeMaTHIeCKIX BJIaJICHUE OTJeNbHbIC HaBBIKAMHU
L . | 3HaHWI U METOIOB MPH | HABBIKAMU poOebl Wi TIPUMEHEHUS
3HAHUU U YMEHUU
pEUICHNH NPUKIAJHBIX | MPUMEHEHHS COIPOBOJKJAIONIEE | MaTeMAaTHYECKUX
ons 3ajad, I0IyCKaeT MaTeMaTHIECKIX s OTIENBEHBIMU 3HAHUI U METOJIOB
camoobpasosanus CYIECTBEHHEIE 3HAaHUH U METONOB | OMIMOKaMu JIMHENHOH 1
OIIMOKH, ¢ OOJIBIINMHU JIMHEHHON U BJIaJICHUE BEKTOPHOH
3aTpyAHCHUAMHI BEKTOPHOI HaBBIKaMH anreOpsl,
BBITOJTHSET anreOpsl, MIPUMEHEHHS AHAJMTUYECKON
CaMOCTOSITEIBHYIO AHAJUTHYECKON MaTeMaTHYEeCKUX TeOMETpPHH,
paboty, GOJNBIIMHCTBO | TEOMETPHUH, 3HAaHUW ¥ METOIOB | IudepeHIHaIbHO
3a/laHui muddepeHIaIbHO | JIHHEWHON 1 T0 UCUUCIICHUS
MIPeTyCMOTPEHHBIX T'0 UCYUCIICHHS BEKTOPHOM TIPU pelIeHun
IIporpamMmoit TIPU peLIeHUN anreopel, TIPUKJIATHBIX 33729
JMCLUIUTHHBI He MIPUKJIAIHBIX 33134 | aHaJUTHIECKOH "
BBITIOJTHEHO TEOMETPHH, HWHTEPIPETUPOBATD
mudQepeHInaIbHO | TOoTydaeMble
TO UCYHUCIICHUS Ppe3yabpTaThl
MIPU peIIeHAN
NPUKJIATHBIX 33134
OIIKK-1 3HAET: 0 oOydaromuiics He 0Oyuaromuiics oOydJaromuiics 0Oyuaronuiics
3 cnocobax u 3HAET 3HAUYUTENBHOH  [1eMOHCTpHpYeT IMeMOHCTpUpYeT IMEMOHCTPUPYET
CeMECTp Memodax YacTH MPOTPaMMHOTO  BHAHHS TOJIBKO BHaHHE MaTepHal BHaHNE OCHOBHBIX
meopemuueckux u MaTepHaia, IIoXo IOCHOBHOTO [reoprH QYHKIHH MOHATHI U METOZIOB
OpPUEHTUPYETCS B MaTepHana TEOpUH  [MHOTHX IIEPEMEHHBIX [TeOpuH (PyHKIUI
oKCnepuMenmaio

HbIX HAYYHBIX
uccnedosanuii no
NOUCKy U
npoeepKe HOBbIX
uoeil
COBEPUIEHCMBO8A
HUSL HA3CMHBIX
MPAHCNOPMHO-
MEeXHONIO2UUECKUX
cpedcms, 6
PAMKAX OCB0CHUSL
OUCYUNTIUHDBL
IIpuxnaouas
Mamemamuxa 6
depesoobpabomi
e U npou3eoocmee
Mmebenu

TIOHSTHUSX M METOJaxX
TeOpHH YHKIHH
MHOTHUX NEPEMEHHBIX U
nuddepeHIaTbHBIX
YpaBHEHUIT; TEOPHU
KpaTHBIX U
KPUBOJIMHEHHBIX
HHTETPANIOB; TEOPHH
YHCIIOBBIX U
(YHKIHOHATBHBIX
PpsIOB, HE 3HAET
MIPAKTHKY TPUMEHEHHUS
MarepHana, J0MyCKaeT
CYIIIECTBEHHBIE
OIIUOKU

byHKIMIT MHOTHX
MepEMEHHBIX U

M depeHIMaTbHBL
X ypaBHEHHUIL;
[TEOPUH KPATHBIX U
KPHBOJIMHEHHBIX
MHTErPaoB; TCOPHU
MHCITIOBBIX U
(byHKIMOHABEHBIX
PAZOB , HO HE 3HAET
neTanei, 10mycKaer
HETOYHOCTH B
bopMyIMpOBKax,
HapyaeT
ITOrHYeCKyt0
[MOCJIe/I0BaTEILHOCT
b B M3JI0KEHUH
POrpaMMHOT0
MaTepHrana

138
ImiddepeHIaTbHBIX
lypaBHEHUIT; TeOpHn
KpaTHBIX 1
[KPUBOJIMHEHHBIX
MHTETPaJIoB; TEOPHH
[MHCIIOBBIX 1
(byHKIIMOHATBHBIX
PSIIOB a , He
[momyckaer
CYIIECTBEHHBIX
HETOYHOCTEH

IMHOTHX
MePEMEHHBIX U

M depeHIaTbHEL
X ypaBHEHUIl;
[TEOPUH KPATHBIX U
KPMBOJIMHEHHBIX
MHTErPaIOB; TCOPHU
MHCIIOBBIX
(byHKIHOHAIBEHBIX
PAZOB, MPaKTHKU
MPUMEHEHHS
MaTepuaia,
MCYEpITBIBAOLIE U
OC/Ie/I0BATEIBHO,
METKO U JIOTHYHO
M3/1araeT MaTepuai,
XOPOILIO
OpHEeHTHpYeTCS B
MaTepuane, He
BaTpyaHseTcs ¢
OTBETOM TIpH
BHJIOU3MEHEHHU




BajaHuil
ymeeT: HE ymeeT B LIETIOM B LIEJIOM cdopmupoBaHHOE
npou3600Umb HCIOJIB30BATh METOIbl | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHue
pacuemsi no 1 PHEMDBI TEOPHH CHCTEMHOE YMEHHE | COZepIKallue MPUMEHSTh
ussecmmuomy GbyHKIMIT MHOTHX MPUMEHSTh OT/IeTIbHBIC TIOHSTHS H METO/IbI
] MIEPEMEHHBIX U [PUEMBI ¥ METOJIBI | MPOOEIBI, YMEHHE | Teopru QYHKIHI
aneopummy, b depeHnaIbHbIX TeopuH GyHKIHMIT OPUMEHSTh MHOTHX
sadasan YPaBHEHUH; Teopun MHOTHX HPHEMBI U METOJIbl | NEPEMEHHBIX U
60npocsl no KPaTHBIX U MEPEMEHHBIX U Teopur QYHKIMH muddepeHunansH
USYHEHHbIM KPUBOJIMHEMHBIX muddepeHaibH MHOTHUX bIX YpaBHEHMH;
memam, HHTETrPaJoB; TCOPUH BIX YpaBHEHHI; HEPEMEHHBIX U TEOPHH KPaTHBIX U
CpasHuBams no YHCIIOBBIX H TEOPHH KpaTHBIX U | JubdepeHinanby | KPUBOJMHEHHBIX
ananouu (bYHKIMOHATBHBIX KPUBOJIMHCHHBIX BIX YpaBHCHHIA; HHTErpajoB;
anzopummbl PSLIOB, IOIyCKaeT HHTETrpajoB; TEOPHH KPATHBIX H | TEOPHH HHCIIOBBIX
pewenus CYILICCTBCHHbIC TEOPHH YUCIIOBBIX | KPUBOJMHEHHBIX u
OLINOKY, HEYBEPEHHO, | M HHTETPAaJoB; (bYHKIMOHATBHBIX
NpaKmu4ecKux
¢ 6osbIINMU (GYHKIMOHAIBHBIX | TEOPHUH YUCIOBBIX | PAOOB IS
sada. 3aTPyJHCHUSIMH PSAIOB 11 " pelieHust yaeOHbIX
BBIIIOJIHACT pelieHus yueOHbIX | (QyHKIMOHANBHBIX | 3a7ad
CaMOCTOSITEIIbHYIO 3a1a4 PSLIOB IJIs
paboTy, GOJIBIIHMHCTBO penreHus yaeOHbIX
3aJJaHHH, 3a7a4
MPEIYCMOTPEHHBIX
porpaMmon
JMCLUILINHBI, HE
BBITIOJIHCHO
BJIaJeeT obyuaromuiics He B LICJIOM B LIEJIOM YCIICIIHOE U
HABBIKAMM: BJIaACCT HAaBbIKaMU YCIICIIHOE, HO HE YCHI€HOE, HO CUCTCMHOC
nosmopenuem MPUMCHCHHS CHCTEMHOE coJepxaiiee BIIaJICHHE
cmandapmnuoi MATeMATHHECKHX BIIaJICHHE OT/IeIbHbIC HaBBIKAMH
5 3HAHHUH U METO/IOB HaBBIKAMH npo0eITbl Uitk MIPUMEHCHHS
npoyecypel TeopuH GYHKIHMI MIPUMEHEHHS COIPOBOJKJAIOIIEE | MAaTEMaTHYECKUX
peuienus MHOTHX IICPEMEHHBIX 1 | MaTeMaTHYeCKHUX sl OT/IEIIbHBIMU 3HaHHUH U METOZIOB
MUROGHLX nudepeHnanbHbIX 3HAHHUI ¥ METOJIOB | OIIMOKAaMH Teopuu QyHKIHIA
MAMEMAMUYECKU | ypaBHEHUH; TCOPUU TeOpHH QYHKIHH BJIaJIEHUE MHOTHX
X 3a0ay no KpaTHBIX U MHOTHX HaBBIKAMH MEPEMEHHBIX U
UZYUCHHBIM KPUBOJIMHCHHBIX MEPEMEHHBIX U NPUMEHEHHS b depeHmaIbH
memanm; HHTETPaJioB; TCOPUH nuddepeHnaIbH | MareMaTHYeCKUX BIX YPaBHCHHH;
npumenenuem YHCIIOBBIX H BIX YpaBHCHHI; 3HAHUN U METOZIOB | TEOPHHU KPATHBIX U
MEM0006 (bYHKIMOHATBHBIX TCOPHH KPATHBIX M | TEOPHH byHKuMiH KPUBOJIMHEHHBIX
PSIOB IPH PELICHUH KPUBOJIMHEHHBIX MHOTHX HHTETpajoB;
nocmpoenus .
NPUKJIAJHBIX 337124, HHTETpajoB; HEPEMEHHBIX U TEOPHHU YHCIIOBBIX
M ameManz udecku | nomyckaer TEOPHH YUCIOBBIX | AupepeHnransy | u
X mooenett u CYILECTBEHHBIE u BIX YPABHEHHIA; (bYHKIHOHANBHBIX
unmepnpemayuen | omuGKy, ¢ GONBIIMMA | (YHKIMOHAIBHBIX | TCOPHH KPATHBIX H | PAZOB IIPH
NONYYEeHHbIX 3aTPYIHCHUSIMH PSIOB TIpH KPUBOJIMHEHHBIX pelIeHHN
PE3YIbmMamos; BBITIOJIHSCT pelIeHHN HHTETrPaioB; HPHKJIAHBIX 3834
UCNOJIL3OBAHUECM CaMOCTOATECIIBHYIO TIPUKIAIHBIX 3a1a4 TECOPUU YUCIIOBBIX u
NONYYEeHHbIX pa60Ty,v OOJIBIIMHCTBO u HMHTEpIPETUPOBATH
I 3a/1aHU} (YHKIMOHATBHBIX | MOJIydaeMble
wayseHIo TPE/IYCMOTPEHHbIX PSIIOB IIpH Ppe3yJIbTaThI
POrpamMMoit pelieHHn
credyrouux JMCIUIUTHHBI HE NPHUKITATHBIX 32139
QUCYUNTIUH KYDCA. | primonHeHo

3. TunoBble KOHTPOJILHBIE 32/IaHNSI HJIH HHbI€ MATEPUAJIbI, HEOOXOTUMbIE
JJI51 OLleHKH 3HAHUI, YMEeHH i, HABBIKOB U (MJI1H) ONBITA 1eATeJIbHOCTH,
XapakTepu3youx 3Tanbl GOPpMUPOBAHNS KOMIIETEHIUI B poLecce
O0CBOEHUsI 00pPa30BaTeIbLHOI MPOrpPaMMbI

3.1. KoHTpo/bHbIEe paboThI

Temamuxka KOHmMpOALHLIX pabdom YCTAHABIMBAETCS B COOTBETCTBUHU C
TEMATUKOM MPOUIEHHOTO JICKIIMOHHOTO Kypca.
Konuuecmeo sapuanmos miisa kaxnoro 3ananus — 20.

KonTpoabnas padora Nel



13. B 3amauax 13.1- 13.20 pemuths auddepeHInanbHble ypaBHEHHUS IEPBOTO
TOpsIIKA:

13.1. y'= X+8y . 13. 2. xyy'=x2+y2; 13.3. y,=X+y;
8x+y' X—y
13.4. xy +xth:y; 13.5. «xy +yInX: 13.6. y’:l+sinl;
X
13.7. xyy'=x* —y?; 13.8. (x—y)y'=2x+y;  13.9. xy +y|n2l:0
13.10. xy InX_X”Ly'n_ 13.11. xy _y+2xctgl 13.12. Y'=)2(+2y;
Xy
13.13. xyy'=2x* +y?; 13.14. x?y'=y? +xy+x?; 13.15. 2x+y)y' =x+2y;

2
13.16. y'= +1/1—i—2 . 1317, (x—2y)y'=(x+y); 13.18. xy'=y+3xsinY;
13.19. xy’:y+yln%' 13.20. (3x+y)y'=x+3y.
KonTpoabnas paéora Ne2
14. B 3amavax 14.1 — 14.20 HaiiTH dYacTHOE pEIICHHUE OIHOPOIHOIO
mudepeHnanbHOT0  YpaBHEHHUSIT ~ BTOPOTO  MOpsiiKA € MOCTOSHHBIMU

KOI)(b(bI/II_[I/ICHTaMI/I, YOOBJICTBOPAIOUMICC 3a1aHHBIM HAa4YaJIbHBIM YCIIOBHUAM!

14.1.
14.2.

14.3.
14.4.
14.5.
14.6.
14.7.
14.8.
14.9.

14.10.
14.11.
14.12.
14.13.
14.14.
14.15.

14.16.

14.17.
14.18.
14.109.
14.20.

y" =7y + 10y = 0; y(0) =
y'+2y+10y=0;  y(7)=0
y" —6y" + 9y =0; y(0) =1;
y* +8y' + 7y =0; y(0) = 2;
y'+9y =0 y(m) =0;
y' =7y + 12y = 0; y(0) =2;
y"+9y' =0; y(0) =
y" -3y +2y=0; y(0) =
y" —5y' + 6y =0; y(0) =
y"'—2y'+5y=0; y(0) = -
y'" + 16y =0, () =-1;
y'+10y' +25y=0; y(0) =1,
y" -6y =0; y(0) =2;
y' -4y +4y=0; y(0) =1;
y"—8y' + 15y = 0; y(0) =1;
y" — 4y + 17y = 0; y(%)=0;
y'-2y'+y=0; y(1) =
y' +y=0; y(m) =-1;
y" -7y + 6y =0; y(0) = 2;
y" + 8y' + 16y = 0; y(0) =1,

y'(0) = -
y (E) =1
y (0) =
y'(0) = 1.
y'(m) = -1.
y'(0)=-2.
y'(0) = -
y'(0) =
y'(0) =
y (0)
V() = 0.
y'(0) =
y'(0) = -
y'(0) =
y'(0) = -
y(3) =1
y'(1)=2
y'(r) = -4.
y'(0) =
y'(0) =



KonTtpoJsabnas padora Ne3

B 3apauax 15,1 — 15.20 w©autn
mudepeHnanbHOTO  YpaBHEHUS ~ BTOPOIO
ko3 unmeHTamu:

15.1.y"- 2y = 3%+ 1
15.2.y"- 5y" + 6y = 2xe™
15.3.y" + 8y’ = (x-1)e™
15.4.y"- 6y’ + 8y = 3e™
155.y"-2y"- 3y = xe™

15.6.y" +y'- 2y = (x = 2)e”™*
15.7.y" + 2y'- 8y = (3x+1)e™

15.8.y" + 7y' =2x* +x
15.9.y"-y" =8*¢"

15.10. y" + 3y’ -10y = 2x%¢"

B 3amanusax 9.2.1-9.2.20 HaiiTu nmpou3BOAHYIO OT (PYHKIMU Y B TOUKE

15.11. y" + 2y" =x*-3x +1

olliee  pelieHue

Imopsaaka

C

OJIHOPOJHOTO
IIOCTOSIHHBIMU

15.12. y"- 5" - 24y = (2x + 3)e"

15.13. y"-2y'- 3y = 8
15.14. y" + 2y’ - 3y =- 2¢™*

15.15. "+ 8y' = (x°+1) €*

15.16.y" + 4y' + 3y = -xe™
15.17. y"- 2"~ 3y =(x + 2)¢*

15.18.y" + y' + 6y = 2(x — 1)&™*
15.19. y" - 4y" = 2x* — 3x +1

KonTpoabnas padora Ne4

—

HaIpaBJICHUIO BEeKTOpa & :

9.2.1.
9.2.2.
9.2.3.
9.24.
9.25.
9.2.6.
9.2.7.
9.2.8.
9.2.9.

9.2.10.
9.2.11.
9.2.12.

9.2.13.
9.2.14.

9.2.15.

u=x+In(z® +y?) M,(211) a=—2i+ —ﬁ_

u=x2y— xy+zz’ M, (L5-2) a=2

u=x(ny-arctg)) My(-2L-1) a=8i+4j+8k

u=xy?z+3x%yz® M,y(-112)

u=x’y’z-Injz-1 M,(112)

u=x3+,y*+2° ’ M, (1;

34) a-=

- -

u=xy +v9-2°> M, (L10) g:—2i+2j—

X
W=7 Mo(-43-1)

u=x?—arctg(y+z) M,(211)

u=y2+ |2
=T M @-22)

J

- - - -

a=2i-6j+3k_

—5i-6j+2J5k

E)l

15.20. y" - 5y + 6y = 2xe’*

M I10



9.2.16.
9.2.17.
9.2.18.
9.2.19.

9.2.20.

B 3amanusix 3.1-3.20 Haiitu rpaaueHT GyHKIUN Y B 33JaHHOM TOYKE

9.3.1. 9. 3.2. u=tgx+zy2+\/;’
Mo(g;s;l)_
M, (2202
9.3.3. u=sinx-2-z-tgy-3z* d?f’r)_ 9.3.4 U=h(x+y*)+zy
M0(3;2;—2)_
935 U=xy+In@) M,123) 936 U=Xyz-3fy+2r
Mo(1;4;1)_
9.3.7. Ushby+yz+{  Mo(-2:21) 0.38. u=eF Mg(4-35)
T
93.0. u=x-tgz+2cosy MO(Z’E’Z). 9.3.10. u=3 Xyz—zzy
M0(2;3;6)_
9.3.11. U=2X’y+yyz -’ My(-182) 931y U-hpi-z+myz
M0(2;2;—1)_
9.3.13. U=2y’z-e"7  M,(3-32) 9314, U=tgy+xcosz—4x’
M.E-T
0(73,2).
9.3.15. U=2X*+y" -y’ Mg (-341) 9.3.16, U=vx+y+z+3zy°
M0(3;2;4)_
9.3.17. u :eX27y+Z + \/ X2 —3, MO(_Z’ 21 _2) . 9.3.18. u= y2 Cth_BSln z ’
M, (ZE
0(47 ,3).
9.3.19. U= +y*+z)-2xz My (-12-1) 9.3.20. u=4y*x+xz%+.yz
M, (2;,-2;-2) .

U=|n\12—X2—y2+2\, Mo(1:-5) a=3j-4k
- - - -
u=x3+2xy’ +3yz2 M,(331) a=2i+2j+k
U=xy+yz+2x  Mo(213) a=3i+4j+12k
2 2 2 PO S
u=In(x*+y*+2%) Mo@L21) a=2i+4j+4k
_ _E T
u—arctg(XY) X Mo(l;O;l) a:i_2j+2k.
Kontpoabnas padora NeS
Mo 11 ero

JUTAHY.

_1 2 2
u—gx + Xy +\/E’ Mo (2-21)

KonrpouabHasi padora Ne6

B 3aganusx 9.4.1-9.4.20 HaiiTh 3KCTpeMyM 3a1aHHON (DYHKIIMH.
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9.4.1. =X +xy+y’-3x-6y-1 9.42. 2=3x"-2xy+y’-2x-2y+3

043  2=2X"+xy-y’-Tx+5y+2 044  2=X -3xy—y®-2x+6y+1
9.45. 2=3x"+xy—6y’-6x—y+9 046 2=x-3xy+2y?—4x+6y-11
947 =4 -2xy+y?-2x-4y+3  gag  2=05x"+xy+y? —x-2y+8
9.4.9. 2=8x"—xy+2y’-16x+y-1 9. 4.10. 2=2X" —2xy+3y® +2x-16y +3
9411, 2=-2x*+6xy—y®-14x+5 0412, 2=2X"+3xy—y?-2x+Ty+7
0.4.13. 2=-3x*+10xy—-2y®-26x+18y-1 g 414 2=3x"-2xy+2y’ +18x+8y-1
0.4.15. 2=-3x"—8xy+5y’ +4x+26y +3 0.4.16, 2=2x* —2xy—3y” +8x+10y -9
0.4.17. 2=5x* +2xy—3y” —18x-10y + 4 0.4.18.2=-Tx* +2xy—5y* —34x+34y +5_

0419 2=2x*+2xy-3y*-10x+16y-7 g 490 2=2X"—xy+3y® -2x-11y+11

KonTtpoJabnas padora Ne7
B 3apanusx 16.1-16.20 npuMeHUTH KJIACCUYECKOE OMPEICICHNE BEPOSITHOCTH:

16.1.B ssmuke 100 meranedt, n3 Hux 10 OpakoBanHbIX. Haynmady m3BiedeHsl 3
nerand. HallTu BepoOATHOCTh, YTO CpEeAM U3BICUYEHHBIX JeTanedt 1) Her
OpaKOBaHHBIX; 2) HET TOJHBIX.

16.2. Komuccusi mo kauecTBy pa3 B MECSI] MPOBEPSET KaueCTBO MPOIYKTOB B
IByX 13 20 Mara3uHOB, CpeM KOTOPBIX JiBa NMpuHajiexkar ¢pupme «3aps». Haltu
BEPOSITHOCTh TOT0, YTO B T€UYeHHE MecAla 1) o0a oHM OyayT MPOBEPEHBI; 2) HU
OJIMH U3 HUX HE Oy/AeT IPOBEPEH.

16.3. B Opurage 8 paboumx, cpeu KOTOPBIX 2 KEHIIUHBI. JIJi1 BBITIOJIHEHUS
paboThl MO TaOeabHBIM HOMEpaM HayAady oToOpaHbl 5 uenoBek. Haiitu
BEPOATHOCTb TOTO, YTO CPEAU HUX |) HE OKa)XeTcs KEHIIMH; 2) OKaxyTcs o0e
YKEHILIUHBI.

16.4. B smuke 50 apOy308B, npuyem 10 u3 HUX SBISIOTCS HEKOHJIUIIOHHBIMH.
HaiiTu BeposITHOCTH TOrO, YTO B3AThIe Hayjgauy 2 apOy3a OKaxyTcs
1 ) KOHAUITMOHHBIMU; 2) HEKOHIUITUOHHBIMHU.

16.5. B xop3une 20 stu1, cpeau KOTOphIX 3 ucnopueHHbIX. Haymauy BeIOMparoT
5 suu. HailTu BEpOSTHOCThH TOTO, UTO CPEAN HUX 1) HET UCMOPUYEHHBIX; 2) TOJBKO
OJIHO UCTIOPYEHHOE.

16.6. JIuams snextponepenayu, quHoM 20 KM, coequHsomas MyHKTH A u B,
nopBaJiach B HEM3BECTHOM MecTe. HallTu BeposSITHOCTh TOr0, YTO OHA MOPBajach
He nainee yem 1) B 1,5 kM oT myHkTa B; 2) B 2 KM OT myHKTa A.

16.7. B xo3zsiicTBe uMeeTcsi 8 TPaKTOPOB, MPUYEM 5 M3 HUX HA TYCEHUYHOM
xony. Haiitu BeposTHOCTH, YTO B HayJady BBIODAaHHBIH MOMEHT U3 TpPEX
paboTarmux TPaKTOpoB 1) OJMH HA TYCEHUYHOM X0y, a OCTAIbHBIC KOJECHBIC; 2)
BCE I'yCEHUYHBIE.

16.8. I'py3oBasi mammHa EepPeBO3UT 3€pHO OT TPEX KOMOAWHOB. 3a CMEHY OHa
caenana 5 peiicoB oT nepBoro kom0OaiiHa, 4 ot BTOporo u 3 ot tperbero? Haittu
YacTOCTH MEPEBO30K OT KaxA0ro komOaiiHa?

16.9. HabGupas HOMep TenedoHa, aOOHEHT 3a0bLl JIBE MOCJEIHHE HUQPHI,
KOTOpble OH HaOpan Hayraj. HaliTu BepoOsSTHOCTh, TOTO, YTO OYyIyT HaOpaHbI
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HYKHbIEe IUPpbI. KakoBa BEpOSTHOCTH TOTO, UTO OYIyT HAOpaHbI HY>KHbIE LIU(PHI,
€CJIM U3BECTHO, YTO LIU(PPBI JOTKHBI OBITh PA3IUYHBIMU?

16.10. Tlo nmaHHBIM MHOTOJICTHMX HAOJIOACHUN B JaHHOM palOHE YHCIIO
JIOKJIUBBIX JHEH B OKTAOpe paBHO 15. HaiiTu BEpOATHOCTH TOTO, 4TO 1) mepBoro
OKTSOPst OyAET SICHBIN JeHB; 2) IEPBOT0 OKTAOPs OyIeT M0K/1b; 3) MEepBhIC JIBa JHS
B OKTSIOpe OyAyT SICHBIMU?

16.11. M3 10 aknmonepHsix obOmiecTB (AO) Tpu SBISIOTCS OaHKPOTaMHU.
['paxknanun npuoOpén nmo oaHoi akuuu 4eTbipéx AO. HallTu BepoATHOCTH TOTO,
YTO CpeIu KYIUICHHBIX aKiuil 1) HeT akuuii GaHKPOTOB; 2) OJHA aKI[is OaHKpOTA.

16.12. Haiit BEpOATHOCTH TOTO, 4TO 1) mpu OpocaHWHM OTHOW HWTPATLHOMN
KOCTH (KyOMKa) BBIMAAET HEYETHOE YHCIO OYKOB; 2) MpH OpOCaHUM ABYX
UTPATBHBIX KOCTEH BBIMAJET B CYMME 5 OUKOB.

16.13. B xaure 105 crpanui. HaiiT BEpOATHOCTH TOTO, YTO HYKHas (GopMmyia
HAXOIMWTCS Ha CTpaHUIlE, KOTOpas okaHumuBaetcs Iudpoi 1) 1; 2) 6.

16.14. Jlns moceBa 3aroToBjieHa cMech, cocrtosmas u3 100r Oemoi, 300r
nBetHo u 600r uy€pHoit daconmu. HalTu BepoOSITHOCTH TOTO, YTO Hayaady
otoOpaHHoe 3epHO 1) Oernoe; 2) uépHoe.

16.15. Ha cxman noctynuiio 100 A1MkoB orypiioB OT IByX Opurai, IpuuéM ot
nepBoil moctynuio 40 smukoB. HaiiTu BeposTHOCTH TOTO, UTO U3 JIBYX HayAady
BBIOpaHHBIX SIIUKOB 1) o0a mocTynmuiau OT mepBoil Opuransl; 1) oT mepBoi
Opurajbl MOCTYIUII OJIMH SIIHK.

16.16. [{nst o3enenenus myctoips 3aBe3nu 150 caxenieB nepeBbeB. Cpeau HUX
40 tononeit, 40 kn€nos, 50 cocen 20 enen. Hailtu BEpOSITHOCTH TOTO, YTO MEPBOE
HayTraJ BEIOpaHHOE ISl TOCAJKU JIEPEBO OKAKETCs 1) XBOWHBIM; 2) JTUCTBEHHBIM.

16.17. Cpenu 200 ammys, TpOBEPEHHBIX HAa T€PMETHYHOCTH, OKa3aloch 3 C
TpemmHaMu. HaliTh OTHOCUTENIbHYIO YacTOTY MOSIBJICHUS aMIyJ 1) ¢ TpeuuHaMu;
2) 6e3 TpelIuH.

16.18. OnbITHBIN y4acTOK uMeeT (Hopmy MPSIMOYTOJIbHUKA CO cTopoHamu 50 M
u 100Mm. [Tox nmmenniry 6ni1a BeigesneHa mwiomaas 100 kB. M. KakoBa BEpOSTHOCTS,
YTO B JAHHOM MECTE Y4acTKa MocesHa MIICHUIIA.

16.19. 3a Opwuramoit ObUTM 3aKpeIUICHbl S5 TPUIENHBIX W 7 HABECHBIX
KyJIbTHBATOpOB. KakoBa BEpOSATHOCTh, YTO W3 TPEX Haynadyy BBIOPaHHBIX
KyJIbTUBATOPOB 1)0JMH HAaBECHOM; 2) IBa HABECHBIX.

16.20. B xossiictBe w3 15 TpakTopoB He oTpeMoHTHpoBaHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO M3 MSATH BbIOpAHHBIX Hayraj 1) Bce WCHpaBHBI; 2) OJIUH
HEHUCTIPaBEH.

KourpoJuabHas padora Ne§
17. B 3aganusix 17.1-17.20 npuMeHUTh (GOPMYJIIbI CIIOKEHUS 1 YMHOXKEHUS
BEPOSITHOCTEM:

17.1. I1pu U3TOTOBICHUH HEKOTOPOTO M3/eNus Opak coctaBiseT 2% oT 001Iero
KonuyectBa. M3 umcna rogHbix wmsnenud 90% cocTaBisOT HM3IENHs MEPBOrO
copta. HaiiTu BepoOsITHOCTH TOro, YTO HayAaudy B3SITOE U3JeiHe OyAeT MepBOTo
copra.

17.2. B TpakTtopHOi Opurage paboTaloT 3 TpakTOpa OJHOH MapKH.
BeposiTHOCTh TOro, 4TO KaxAbli U3 HUX OyAeTr paborarh Oe3 BMeIIATEIbCTBA
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MexaHuka, paBHa 0,96. HaliTu BepoOSITHOCTh TOro, 4To 1) BCe TPaKTOpHI HE
noTpedyeT BMeIIaTeIbCTBA MeEXaHWKa; 2) XOTsS Obl OJWH TpakTop MHOTpedyer
BHUMAaHHS MEXAHUKA.

17.3. B xop3une Haxonutcsa 10 sun, cpelyd KOTOPbIX 3 IITYKHA UCIIOPUYEHHBIE.
[lepBoe paz0uToe fifll0 OKa3aloch HeKaueCTBEHHBIM. KakoBa BEpOSTHOCTH TOTO,
YTO BTOPOE HayTraJ paz0oUToe Aif1l0 OYJeT KaueCTBEHHBIM.

17.4. BeposTHOCTH, MNpaBUIBLHOTO OQOpPMIICHHS CcuéTa Ha NPEANPUITUU
coctasisiet 0,95. Bo Bpemst ayaAuTOpCcKOil NpOBEpKU ObLIN B3STHI 1Ba cuéta. Haiitu
BEPOATHOCTH TOTO, YTO 1) o0a cuéra odopmieHBI MPaBUIbHO; 2) XOTS OBl OJAMH
cu€T 0OpPMIIEH HEMPABUIIBHO.

17.5. Ing curnanu3anuu o0 aBapuM YCTaHOBJIEHBI 2 HE3aBUCUMO PabOTaOIINX
CUTHaju3aTopa. BeposTHOCTH TOro, uYTO MpU aBapuu cpaboTaeT MepBbIi
curHanu3arop paBHa 0,95, a s BTOporo sta BeposATHOCTh paBHa 0,9. Haiitu
BEPOSTHOCTh, 4YTO IPHU aBapuM cpadotaeT 1) XoTs Obl OAWMH CUTHAIM3ATOP; 2)00a
CUTHAJIU3aTOpa.

17.6. B macTepckoil 0 peMOHTY CEJIbXO3WHBEHTApPs UMEETCS] TPU PE3EPBHBIX
anekTpoABUrarens. Jlns KaXmoro M3 HHUX BEPOSITHOCTh TOTO, YTO B JAHHBIN
MOMEHT 3JIEKTPOABUTaTENb BKIOUEH paBHa 0,2. HaliTh BEpOSITHOCTH TOTO, YTO,
YTO B JIaHHBIH MOMEHT M3 YHCIia PE3epBHBIX 1) Bce ABUTATENN BKIIOYEHBI; 2)
BKJIFOUEH XOTsI Obl OJIUH JABUTATEb.

17.7. BepossiTHOCTH TOTO, YTO KOMOAH Ha yOOpKe MIIECHUIIbI OyJeT padoTaTh
0e3 nmojaoMok, paBHa 0,8. BeposTHOCTh 6€30TKa3HOM pabOThl aBTOMAIIMHBI PaBHA
0,85. HaiiTu BeposiTHOCTH TOTO, 4TO yOOpKa OyAeT mpou3BeleHa 0e3 OCTaHOBOK
13-3a MOJIOMOK.

17.8. Jlna mocaaku 3aroToBwiM Tpu copTa kKaptodems. Ilepsoro copra
3arotoBuiin S00kr, BToporo — 300kr u Tperbero — 200 kr. KakoBa BEpOsSTHOCTH
TOTO, 4TO HayJlayy BHIOpaHHBINA KIIyOCHB JINOO MepBOro, 11060 BTOpOro copra?

17.9. B xuure 100 crpanui. KakoBa BeposiTHOCTh TOTO, YTO HyX)Hasi ¢hopmyia
HAXOJIUTCS HA CTPAHMIIE, HOMEP KOTOPOM OyneT KpaTHbIM 4 uiu 57

17.10. ITaptus cemsiH, cocrosimas u3 10 MemkoB, MPUHUMAETCS, €CIU MPHU
MPOBEpKE CEMSH U3 BBIOPAaHHBIX HayJady JBYX MEIIKOB OHHU OKaXKyTCs
YIOBIETBOPSIONIMMU ~ CTaHAapTy. HailTh BEeposATHOCTH TNPUEMKU MApPTHUH,
coJieprKalllel B YEThIPEX MEIIKAaX HECTAHIaPTHBIE CEMEHA.

17.11. Jins mnoimMBa y4yacTKa BOJila TMIOCTaBJISIETCS JBYMs HacoCamu.
BepostHocTh 6ecniepe0oitHoi paboThl B TEUEHUE CMEHBI sl OTHOTO U3 HUX paBHA
0,9, a nyist apyroro — 0,85. HaiiTu BepOsSITHOCTb TOT0, YTO B TEYCHUE CMEHBI OyIyT
paboTtaTh 1) 06a Hacoca; 2) XOTs1 Obl OJTUH U3 HUX.

17.12. BepositHOCTh ycTaHOBIeHUsT B (CapaTOBCKOW 00JacTH yCTOWYHBOTO
CHEXHOTro ToKpoBa 70 10 HOsOpst paBHa 0,2. HaiiTu BeposSITHOCTH TOTO, YTO JiBa
roga noapsan ¢ 10 HosiOpsi B 007aCTH YCTAHOBUTCS YCTOMUMBBIN CHEKHBIN MTOKPOB.

17.13. TlaxoTHBIf arperaT COCTOMT M3 TpakTOpa W Tutyra. BeposTHOCTH
0€30CcTaHOBOYHOW pabOThl TpakTopa B TeueHHe cMeHbl paBHa 0,9, a BEpOSTHOCTH
nojoMku 1ryra paBHa 0,15. HailTu BepoOSITHOCTH TOTO, YTO B TE€YEHUE CMEHBI
arperat OyzaeT paboTath 0€3 OCTAHOBOK M3-3a IMOJOMOK.

17.14. B 3epHOXpaHUIUIIE MOCTYyNAeT 3€pHO OT ABYX XO3SUCTB. B TeueHue
CMEHBI OT IEPBOro XO3siCTBa moctynaer 12 aBTomamiuH, a OT BTOporo — 15.
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KakoBa BepOSTHOCTH TOTO, YTO MPHUOBIBIIKE MOJPSA ABE MAIIMHBI MIPUHAAJIEKAT
BTOPOMY XO3SICTBY?

17.15. B crage u3 30 XMBOTHBIX OJTHOM MOPOJABI OKa3aJloch 5 0€3 MPHUBUBKH.
Haynauy BbIOMparoT JByX XKUBOTHBIX. KakoBa BeposITHOCTb, UTO OHHU 00a
MIPUBUTHIC?

17.16. VYcranoBieHo, uto 5% 500K AaHHOW MapTUM TOPAXKEHBI MAPIIOH.
KakoBa BeposITHOCTB, 4TO 2 510J10Ka, BEIOpAHHBIE U3 HUX HAyTaJ, 3110pOBbIE?

17.17. Tlpn mOArOTOBKE CEMSIH K IOCEBY YCTAHOBJIEHO, YTO IMOBPEXKIEHHbBIE
ceMeHa cocTaBIsIOT 5%. JIIs meapIX ceMsH BCXOXeCTh cocTaBisieT 85%. Kakoa
BEPOSITHOCTh, YTO U3 HAyJady B3STOTO 3€pHA BHIPACTET pacTeHUE?

17.18. Cpenu 1000 mo4aTkoB KyKypy3bl, 3aroTOBIEHHON Ha ceMeHa, 400 mTyk
umeroT maccy menee 250 r; 300 mryk — 6osee 250 r, HO MeHee 275T; ocTalbHbIE
UMEIOT Maccy Oonbinyto 275r. KakoBa BepOsSITHOCTH TOTO, YTO Macca Hayraj
B3STOIO IMOYaTKa okaxercs 6osee 250 r?

17.19. Ha nensake B moceBax miieHUIB 95% 310poBbIX pacTeHuid. BeiOuparoT
nBa pacteHus. OnpenenuTb BEpOSTHOCTh TOTO, YTO CPEIU HHUX XOTS OBl OJHO
OKaXETCS 3/TOPOBBIM?

17.20 .B Terumily 3aBe3nu TpU copTa yAoOpeHwil: 15 makeroB aMMHayHOM
cenutpbl, 10 MakeToB MOYEBUHBI W S5 TAKETOB KaJIbIIMEBOW cenuTpbl. Haittu
BEPOSTHOCTh TOTO, YTO HAy/ady BBIOPAHHBIA TAKET OKAKETCS MOYCBHHON HWITH
aMMUAYHOU CEJIUTPOM.

KonrpoabHasi padora Ne9
B 3amanusx 18.1-18.20 npumeHnTs PopMyIsl OTHOM BeposiTHOCTH U baifeca:

18.1. JIBoe pabouymx H3TOTOBWJIM IO OJWHAKOBOMY KOJIMYECTBY JACTAJICH.
BeposiTHOCTh M3roTOBJICHUS OpaKOBaHHOW JETad JIsl MEpBOro paboyero paBHa
0,1, a nis BToporo - 0,15. HaiiTu BEpOSITHOCTH TOTO, UTO B35iTasl Hayraj JeTallb
OKa)XXETCA rogHoM. HalTu BEpOSTHOCTH TOrO, 4YTO TOAHAs JE€Tajlb M3TOTOBJIEHA
MIEPBBIM PabOUNM.

18.2. 3aroToBiieHBI ceMeHa TPEX COPTOB MIIEHUIIbI, MPUYEM CEMEHA MEPBOTO
copta coctaBisitoT 50%, Broporo — 30%, u tperbero 20%. BeposiTHOCTH TOTO, UTO
U3 3epHa BBIPACTET KOJIOC, cojiepkamuii He MeHee S50 3€peH, paBHA JJIsl IEPBOTO
copta 0,8, mist Broporo- 0,7 u nnsa tperbero 0,6. Haygauy coOpaHHBIM KOJIOC
conepxut 6omee 50 3épeH. KakoBa BepoSITHOCTh, UTO OH BBIPOC U3 3€pHA BTOPOTO
coprTa.

18.3. etanu Ha cOOPKY IUIyra MOCTYHAalOT U3 ABYX 1exoB: 70% u3 mepBoro
nexa, u3 Broporo — 30%. Cpenu neraneit meporo 1mexa 10% Opaka, cpenu
neraneil Broporo nexa 5% Opaka. KakoBa BeposSITHOCTH TOTO, YTO BbIOpaHHas
roJiHasi IETalb U3rOTOBJIEHA BO BTOPOM I1iexe?

18.4. Jlns mocanku 3aroTOBWJIM CEMEHa JByX copToB orypros: 40% copta
«Konkypeut» u 60% copra «Hexenckuii». Bcexoxects copra «KoHKypeHT»
coctaBisier 80%, copra «Hexenckuit» — 85%. IlocaxkeHHOE cemsi TPOPOCIIO.
KakoBa BeposSITHOCTh TOTO, 4TO Tpopociio cems copTa «KoHKypeHT»?

18.5. nst mocanku 3arotomiu 70 caxxeHiieB si610HU U 30 CaKEHIIEB TPYIIIH.
CraHmapTHbIe CaXKEHIBI cpenu s0J0Hb cocTaBisaiOT 80%, cpeau rpym 85%.
KakoBa BepOsSITHOCTb, UTO Hayaady B3STHINA CaXKEHEI[ CTaH apTHBIN?
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18.6. Ilome BcmaxaHo TpeMsi arperaramu, COCTOSAIIMMH U3 TpakTopa u
KOMILJIEKTa TUTyroB. [IpoM3BOAMTENBHOCTh TEPBOrO arperata OoJibllie, YeM
BTOporo B 2 pa3a. [lpou3BOAMTENBHOCTh TPETHErO arperara paBHA
MPOU3BOAUTEIILHOCTU TEPBBIX JBYX BMECTE B3SIThIX. BepOsSTHOCTH BCHAIKK Ha
3aJlaHHyI0 TIyOUHY HJisi miepBoro arperata cocrapisier 0,9, mist Broporo- 0,95 u
st Tpetbero —0,8. boin oOHapyxkeH Opak B maxore. KakoBa BepOsSTHOCTH TOTO,
YTO OH OBLJT IOMYIIIEH MPH paboTe MmepBOro arperara’?

18.7. B mMaraswH TOCTYMAIOT 3JICKTPOJIAMIIbl, HW3TOTOBJICHHBIE Ha JBYX
3aBojiax, MPUYEM TEepBBIM 3aBoa moctaBiser 60%  OT OOImEero KoJW4YecTBa
anextponami. [Ipoxykius nepBoro 3aBoga coxepxut 10% Opaka, Broporo — 15%.
KakoBa BepoOsSTHOCTb TOTO, YTO KYyIUICHHAs B Mara3uHe CTaHJapTHas JamIia
M3TOTOBJICHA Ha BTOPOM 3aBOE?

18.8. Ha cOopky TpakTopa IMOCTyHalOT  JeTalld OT TPEX CTAHKOB,
MPOU3BOJAUTENILHOCTh KOTOPBIX OTHOcUTca Kak 1:2:3. Ilpuuém Opak cocraBisieT
I HUX cooTBeTcTBEHHO 1%; 1,5%; 0,5%. B3dras Hayrag aertanb OKas3aaach
rojHoi. HailTu BEposSITHOCTh TOTO, YTO OHA U3TOTOBJIEHA HA BTOPOM CTaHKE.

18.9. lns mocajgku Ha ONBITHOM y4YacTKE 3arOTOBMJIM CE€MEHa TPEX COpPTOB
MIIEHULBI, TprU4éM MepBoro copra 3arotoBuiu 200r, Broporo 300r U TpeThero —
500r. BcxokecTs ceMsiH cocTaBiseT cooTBeTcTBEHHO 90%, 85%, 80%. Haiitu
BEPOSTHOCTh TOTO, UTO HAYTaJl B3ATOE 3€PHO MPOPACTET.

18.10. B kaxmoii u3 AByX ypH coaepxutcs 6 u€pHbix u 4 Oenbix mapos. U3
MEpBOM YpPHBI HAyJladyy W3BJICUEH OJIMH IIAPp W TMEPENOKEH BO BTOpyro. Halitu
BEPOSTHOCTh TOTO, YTO II1ap, U3BJICYEHHBIN U3 BTOPON YPHBI, OKAXKETCSI YEPHBIM.

18.11. B kax0if U3 IByX YpH coaepkutcs 7 OenblX U TpH 4E€pHBIX mapa. U3
BTOPOW YpHBI Hayjaudy H3BICUEH OJMH IIAp U IEPENOXKEH B IepByro. Hantu
BEPOSITHOCTD, YTO IIAP, U3BICUEHHBIN U3 MEPBON YPHBI, OKAKETCS OCIbIM.

18.12. TlpubGop moxeT paboTaTh B JABYX pEKUMax: HOPMaJIbHOM U
ycwieHHOM. B HopManbHOM pekume oH pabotaet 80% BpeMeHH, a B YCUICHHOM —
20%. BeposiTHOCTHh BbIXOja MIPUOOpa M3 CTPOS B TEUEHHWE CMEHBI B HOPMAJIbHOM
pexxume paBHa 0,1, a B ycunennom — 0,7. Haiftu BeposITHOCTb TOT0, 4TO TIPUOOP B
TEUEHHUE CMEHBI HE BBIUIET U3 CTPOSI.

18.13. OnHy W Ty XK€ ONEpalMio BBIMOJIHSAIOT paboune 3-ro, 4-ro U 5-10
pa3psoB, MPOU3BOAUTEIIBHOCTA KOTOPBIX OTHOcATCS kKak 2:3:5. Ilpu sTOoMmM
pabouue 5-ro paspsga gomyckator 2% Opaka, 4-ro — 3%, a 3-ro — 5%. Ilpu
IIPOBEpPKE JeTallb OKa3aidach OpakoBaHHOW. KakoBa BEpOSTHOCTH TOro, 4ro €&
M3TOTOBWII pabouuii 5-ro paspsiaa?

18.14. Ha MOOYHBIM 3aBOJ| €KEAHEBHO MOCTYIAET MOJIOKO ¢ AByX (epm: 70
¢basr ¢ nepoit 1 30 — co BTOpoi. BepossTHOCTH TOro, 4TO KMPHOCTh MOJIOKa HE
Huxe 4% s nponaykiuu nepBod gepmbl paBha 0,75, a mis Bropor — 0,8. B
Hay/mady BbIOpaHHOW ¢isire MOJIOKO cojepkano xupa Oonee 4%. Kakxosa
BEPOSITHOCTH TOTO, YTO (hJIsira MOCTyIHUIa CO BTOPOid (pepMbI?

18.15. B unkyOatop 3anoxunu siiinia nByx coptoB. IlepBoro copra — 80%,
BTOporo — 20%. BeposiTHOCTH TOro, 4To M3 siia MEPBOr0 COPTa BBLTYHUTCS
uplIéHok, paBHa 0,95, a nns Broporo — 0,8. KakoBa BEpoOsSTHOCTH TOTO, YTO
HayAady B3ATbIM UBIJIEHOK BBUTYIUJIICS U3 siiilla BTOPOTO copTa?
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18.16. Tpoe paGouymx H3roTaBIWBAIOT OJWMHAKOBBIC IETAIM: MEPBbIM — 12,
BTOpor — 15, a Tpernii 18 mTyk B JeHb. BeposTHOCTH TOro, 4TO J€TAllb,
M3rOTOBJICHHAS TIEPBBIM MacTepoM, OyJieT cranaapTHoit pasHa 0,95, BTopeim - 0,9,
a tpetbuM — 0,85. Haymauy B3siTas neranb okazanach cranaapTHoil. Kakoma
BEPOSITHOCTh, YTO OHA U3TOTOBJIEHA BTOPBIM pabouum?

18.17. AzoTHbIe yI00peHUs MOCTYIAOT Ha CKJIaJ X035HUCTBA U3 MMYHKTOB A U
B, npuuém u3 mynkra A B 2 pasa Oosibliue, yeM u3 nmyHkTa B. BeposTtHOCTH TOTO,
4yTO yA0oOpeHus U3 MyHKTa A yAOBIETBOPSAIOT cTaHAapTy paBHa 0,8, a u3 myHkra B
— 0,75. HaiiTu BepOATHOCTh TOTO, YTO B3SITOE MJiA MPOOBI HA CKJIaJe XO3sCTBa
yI0OpEHHE YIOBIETBOPSET CTAaHAAPTY.

18.18. Tpu Opuramsl BO3SAT Ha COPTHPOBKY KapTodenb. IlepBas Opurama
cnana 35% kaptodens, Bropas — 45%, Tpetbs — 20%. [oys1 HEKOHAUITMOHHOTO
kaptodens u3 nepBoi 6puraasl cocrasiser 0,04, sropoit — 0,06, Tperneit — 0,03.
HaiiTu BEpOATHOCT, TOro, 4YTO B3ATHIM Haynayy KIyO€Hb  OKaMeTcs
KOHJUIIMOHHBIM U yOpaH nepBoit Opuraion.

18.19. MUznmenue mpoBepsieTcss Ha CTaHAAPTHOCTL OJHHUM M3  JIBYX
koHTpoJ€poB. [lepBoiit U3 HUX npoBepseT 60% uzaenuii. BeposTHOCTH TOTO, YTO
CTaHJapTHOE M37enue Oy/neT MPU3HAHO CTAHJAPTHBIM, JUIsl MIEPBOTO KOHTPOJIEpA
paBaa 0,95, mis Broporo — 0,98. CranmapTHoe u3nenue NMpu MPOBEpPKE ObLIO
MPU3HAHO CTaHAapTHBIM. HallTh BEpOATHOCTH TOTO, YTO ATO HU3JCIHUE MPOBEPUI
BTOPOU KOHTPOJIED.

18.20. BepostHocTH TOTO, yTO BO Bpems paboTsl DBM mpomsoiinér cboii B
ONEPATUBHOM IIaMSATH W OCTaJbHBIX YCTPOMCTBAX, OTHOCATCA Kak 4:6.
BeposiTHocTh 00HapyxeHust cOosi B omneparuBHod mnamaru paBHa 0,8, a B
ocTaibHBIX ycTporcTtBax — 0,9. HaiiTu BEepoSITHOCTh TOr0, YTO BO3HUKIIHUI COOM
Oyzer oOHapyKEH.

KonTpoabnas padora Nel(

B 3aganusx 19.1-19.20 coctaBuTh 3aKOH pacnpeieNieHus], ONPEAEIUTh YUCIOBBIE
XapaKTEPUCTUKH TUCKPETHOMN CIyYaHOW BEJIMYUHBI:

19.1. OxoTHUK, WMEPOIMMA 4 maTpoHa, CTPEIsIeT B IeIb J0 TEpPBOTO
MOMNaJaHus WK MOKa HE U3PAacXOAyeT MaTpoHbl. BeposTHOCTDH MomnajgaHus B 1EIb
npu kaxzaom BeicTpene 0,25. CocTaBuUTh 3aKOH pPaCIpPEACIICHUS CIy4alHOU
BEJIMUMHBI X — YHCJIa U3PACX0I0BAHHBIX MATPOHOB.

19.2. Mosneta OpomreHa Tpu pasza. CnydaitHas BenmudrHa X — YUCIIO MOSBICHUS
repba. Hamucate 3akoH pacnpeneneHuss W TOCTPOUTh  MHOTOYTOJBHUK
pacnpenesieHus CIy4alnHOM BEJTUYUHBI X.

19.3. CocraBuTh 3aKOH pacmpeelCHUs] TOMaJaHus B Ielb MPU UYETHIPEX
BBICTpENaX, €CJIM BEPOATHOCTh MONaJaHus pu 0AHOM BeicTpeie 0,25.

19.4. JIa cTpenka aenarOT MO OJHOMY BBICTpENy B MHIIICHb. BeposaTHOCTH
nonajaHus B Hee mepBbIM cTpeiakoM pasHa 0,5, BTopeiM — 0,4. CocTaBuTh 3aKOH
yycia NONajJaHuii B MUIIEHb.
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19.5. BeposiTHOCTHh TOro, 4TO B OMOJMOTEKE HEOOXOaAMMas CTYACHTY KHUra

cBoOogHa, paBHa 0,3. CocraBUTh 3aKOH paclpelereHus 4yucia OHOIUOTeK,

KOTOPBIC ITOCETUT CTYACHT, €CJIN B TOPOAC YETLIPEC OMOINOTEKH.

19.6. HeszaBucumble ciydaiiHble BeauduMHbl X W Y 3aJaHbl CICAYIOIIMMHU

3aKOHaAMM PaACIIPCACIICHUA:

X

0

2

5

p

0,15

0,25

0,6

Y

1

2

4

5

p

0,1

0,35

0,15

0,4

CocTaBuTh 3aKOHBI Ciiy4aiHbIX BenuuuH X + Y, XV, 0,5VY.

19.7. HeszaBucumble ciydaiiHble BeauduHbI X W Y 3aJaHbl CICAYIOIMIMMHU

3dKOHAMM PACIIPCACIICHUA:

X

0

2

4

6

p

0,1

0,2

0,3

0,4

Y

-1

1

3

5

p

0,2

0,3

0,2

0,
3

CocTaBuTh 3aKOHBI paCIPEACIICHUS CIydYalHbIX BennunuH X + Y, XV.
19.8. {uckpeTHast cay4aitHas BenryrHa X 3a/1aHa 3aKOHOM pacTpe/IeIICHUS:

10
0,3

X 3 S /
p 0,2 O,l 014

Haiitu QyHkimio pacnpeneneHus 3TOM Cy4ailHOM BEJIMYUHBI U MTOCTPOUTH €€

rpaduk.
19.9. TuckpeTHas cny4aitHas BennurHa X 3a/laHa 3aKOHOM Pacpe/IeICHNUS:

X 1 2 3 4 3)
P 0,1 0,2 0,1 0,2 0,4
Haiitu dyHKkImio pacnpeenenus 3Tol Ciy4ailHOM BEJIMYUHBI.
19.10. Monera Opomena Tpu paza. CiydailHas BelIWyuHA X — YHUCIO

nosiBnieHus1 repoba. [loctpouts psin pacrpenesieHust TOW CIy4ailHOW BETUYHHBI U
HAWTH ee MHTETpaIbHYyI0 QYHKIIUIO paCIIPEACIICHHUS.

19.11. B cryaeHudeckoii rpyrie opraHu3oBaHa jJorepes. Pa3bIrpbiBatoTcs aBe
BEIIIM CTOMMOCTBIO MO 15 pyOiieit, 1 omHa cTouMocThiO 55 pyoieit. CocTaBUTh
3aKOH paclpelesieHuss CYMMbl YHCTOTO BBIUTPHINIA JJIS CTYJE€HTa, KOTOPBIH
npuodpesn oauH owiet 3a 2 pyosisi; Bcero npojano S0 OuneTos.

19.12. Ctpenok caeman 3 BeICTpENa MO MHUIIECHU C BEPOSATHOCTHIO MOTAIaHMUs
npu KaxjaoMm BeicTpesie 0,6. HailiTu uHTerpanbHylo (QyHKUMIO pacnpeieiceHus
Yyucia MonagaHui Mo MUILIEHH U TIOCTPOUTH €€ rpaduK.

19.13. Cpenu 10 notepeiHbIx OMIETOB MMEIOTCS 4 OWiieTa C BBIMTPHIIIEM.
Haynauy mokymnator 2 Owmnera. Hammcath 3akoH pacrpeneneHUsi BEpOsSTHOCTEH
YHUCJIa BBIUTPHIITHBIX OMJIETOB CPEAM KYTUICHHBIX.

19.14. JluckpeTHas cinydaiiHasi BeJIMUMHA X 3aJlaHa 3aKOHOM pacIpeieIeHuUs:
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2

3

5

p

0,1

0,4

0,5




Bpiuvciuth  MaTeMaTMYeCKOe€  OXKHMJAAHWE,  JUCHEPCUI0 U CpeaHee
KBAaIPATUUECKOE OTKJIOHEHUE ATOW CIIy4alHOW BEJIMYMHBI X.
19.15. B maptuu u3 20 KypTok 5 uMerT CKpbIThid AedexkT. Halitn 3akoH
pacrpeneneHus uyncia 1e()eKTHBIX KypPTOK Cpeu 3 KYIIJICHHBIX.
19.16. IuckpetHas ciydyaiiHas BeIWYMHA X 3a/1aHa 3aKOHOM PacTpeIeIICHHS:
X -2 5 7
p 0,5 0,2 0,3

Bpluncnute MareMaTH4ecKoe — OKMAAHWE,  JUCIEPCHI0 U CpelaHee
KBaJIpaTU4E€CKOE OTKIIOHEHHUE 3TOU CIIy4YaliHOM BEJIMYUHBI X.

19.17. luckpeTtHas cnydaiiHasi BeJIMUMHA X 3aJlaHa 3aKOHOM pacIipe/iesICHUs:
X 1 3 4 9)
p 0,1 0,4 0,2 0,3

Bpruucnnte MaTeMaTHYECKOE — OKHMIAHME,  JHCHEPCUI0O W CpelHee
KBaJpPaTUYECKOE OTKIIOHEHHUE dTOM CIy4YalHOW BEIVMYHMHBI X.

19.18. BeposTHOCTh BBIUTPHIIIA TI0 OJHOMY JoTepeiiHomy Owmiety 0,4.
[TpuoOpereno 30 OuneroB. OnpeneauTh MaTEMATUYECKOE 0KUIAHHUE, TUCIIEPCUIO
U CpeHee KBaJpaTHYEeCKOEe OTKJIOHEHHE 4YHClIa OMJIETOB, Ha KOTOPBIE BBIMAJET
BBIUTPBIIIL.

19.19. BeposiTHOoCTh TIOsiBNIEHUs1 OpakoBaHHOM neTanu paBHa 0,3. OnpenenuTsb
MaTeMaTUYECKOE OXKUIAHUE, JUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHHUE
yyciia rogHbIx aetanei B naptuu u3 1000 mryk.

19.20. IIpoBeneno 100 He3aBUCHMBIX HCHBITAHUH, B Ka)XXJOM H3 KOTOPBIX
BEPOATHOCTb MOSBJICHUS HEKOTOporo coObiTust paBHa 0,6. Omnpenenuts
MaTeMaTUYECKOE OXKUIAHUE, JUCIIEPCUIO U CPEIHEE KBAAPATUUECKOE OTKIOHEHUE
YHUCIIa MOSBIICHUS COOBITUS B 3TUX UCHBITAHUSX.

KonrpoabHas padora Nell
20. B 3agaausix 20.1-20.20 onpenenuTs BEpOSTHOCTH MOMAaHHs HETPEPHIBHOM
CIIy4ailHOM BEJIMYMHBI B 33JJaHHBIN MHTEPBAJ, HAUTH (PYHKIUU pacnpeeaeHUs 1
(YHKUIHU IJIOTHOCTHU, YHCIIOBBIE XapaKTEPUCTUKH HENIPEPHIBHON CIy4aiHON
BEJIMYMHBI:

20.1. Cnyyaitnas BenmurHa X 3a1aHa PyHKITUEH pacripeieieHus]
0 npu x<-3

F(x)= §+1 npu —-3<x<0

1 npu x>0

Haittu BEpOSATHOCTBH TOTO, UTO B PE3yJIbTAaTE UCIBITAHUS CIIy4alHas BEJIUYMHA
X npumer 3Hadenue B uatepaie (-1,0).
20.2. Cnyqaitnas BenmurHa X 3a/1aHa PyHKITUEH pacnpeeeHus]

0 npu x<0
F(x)=1x npu 0<x<]
1 npu x>1
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Omnpenenuth BEPOSTHOCTh TOTO, YTO CllydailHas BelWYMHA X B pe3yJbTaTe
UCIIBITAaHUsI PUMET 3HaueHue, 6obie 0,5, Ho menee 0,8.

20.3. CayuaitHas  BenumumHa X 3aJaHa  MHTErpajibHOM  (yHKIMEH
pacrpeeeHus:

0 npu x<1
F(x)=9x—1 npu [<x<2

1 npu x>2

Omnpenenuts BEPOSTHOCTh TOTO, UTO CIy4aliHas BeJMYMHA MPUMET 3HAUYCHUE B
UHTEpBae:

a) (1,3; 1,5);
0) (1,2; 1,8).
20.4. CnyvaiiHags BenuunHa X 3aJlaHa HMHTErpaJbHONM  (QyHKUUMEN

pacnpenenenus F(x). Haiitu QyHKIUIO MIOTHOCTH paclpeeieHus] BEpOSITHOCTEH

f(x).

-

0 npu x<0

2
X

F(x)= IT; npu 0<x<4

1 npu x>4

20.5. Cnyuaiinas BennurHa X 3ajaHa UHTETPAIbHON (PYHKIIHEH pactpeaeIeHus
F(x). HaiiTn GpyHKIMIO TUIOTHOCTH pacIipe/iesieHus: BepositHocTel f(x).

0 npu x<J5

F(x)= ?—1 npu  S<x<10

1 npu x>10

20.6. Cnyuaiinas BenumurHa X 3aaHa UHTETPATIbHON (PYHKIIHEH pactpeaeneHus
F(x). HaiiTn ¢pyHKIMIO TUIOTHOCTH pacipe/iesieHus: BepositHocTel f(x).

_X_+£+1 npu 0<x<2
8 2 2

1 npu x>2

20.7. Cnyuaitnas BenuurHa X 3a/1aHa MHTETPATbHOU (PYHKITMEH pacnpeneneHus
F(x). HaliTn pyHKIHIO ITTIOTHOCTH paclpeesieHus BeposTHocTe f(x).

18



0 npu x=<0
z

F(x)=4sinx npu 0<x< >

1 npu x>z
P 2

20.8. HenpepbiBHasg ciyvaiiHas BenuuMHa X 3a/laHa  TJIOTHOCTHIO
pacrpeiesieHus

0 npu x<0
3 T
f(x)=<=sin3x npu 0O0<x<—
2 3
T
0 npu  x>—
v 3
. T
Haiitn BEpOSITHOCTB TOTO, 4TO X IPUMET 3HAYEHNE B HHTEPBAJIE (E’Zj .

20.9. HenpepsiBHas ciiyvaiiHas BeJIMYMHA 3a/1aHa TUNIOTHOCTHIO paCTIPEICIICHHUS:
0 npu x=0

f(x)= 2x
2\2
(I+x7)
Haiitn BEepOsSTHOCTH TOTO, YTO 3HAYECHUE CIIYYAaHHOM BEJIMUYUHBI X CONEPKHUTCS

B uHtepBaie (1,3).
20.10. IInoTHOCTH pacHpeielieHus BEpOSTHOCTEH 3agaHa  QopMylion

a
J(x)= I+x

Haiitn xoaddunmienT a u GyHKIMIO pacripeesieHus] BEPOATHOCTEN CIydaitHON
BEJIMYUHBI X.

20.11.Cnyvaitras BenmmumHa X 3afaHa auddepeHnuanbHol  GyHKIUEH
pacmpeeeHus:

npu x>0

2 -

T
0 npu x<-——
P 2

f(x)=<acosx npu —%gxg%

T
0 npu x>—
P 2

Onpenenuts KodQPUITHEHT a.
20.12. CnyvaitHas BenuumHa X 3a7aHa ITUIOTHOCTBIO — pacmpenesieHus
BepostHocTel f(x). Halitn uaTerpansayro GyHKuio pactpenencHus F(x), eciou

19 |



0 npu x<0

2
f(x)= % npu 0<x<3

0 npu x>3

20.13. CnyuaiiHas BenuunHa X 33JaHa IUIOTHOCTBIO  pacHpenesieHUs
BeposTHocTel f(x). HaliTn uHTErpansayro GyHKIuO pactpeneiacaus F(x), eciou

0 npu x<0

f(x)=1cosx npu 0<x£%

T
0 npu x>—
P 2

20.14. Beruucnuth maTemaTudeckoe oxuganue M(X), mucnepcuro D(X) u
CpeaHee KBaJAPATUYECKOE OTKIOHCHUE CIyYalHOW BEIWYMHBI X, 3aJaHHOU
nuddepeHnranbHoN GyHKIMEH pactpenencHus f(x):

0 nmou x<4
f(x)=:2x-8 npu 4<x<5
0 npu x>5

20.15. Boluncnuth matematuueckoe oxkupanue M(X), mucnepcuro D(X) u
CpedHee KBaJAPATUYECKOE OTKIOHEHUE CIy4YalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnranpHoi GyHKIMeH pactpeneincHus f(x), eciu

0 nou x<0

2
f(x)= 3% nmpu 0<x<2

0 npu x>2

20.16. Bopruucnuth matematudeckoe oxupanue M(X), mucnepcuro D(X) u
CpelIHEE KBaJPaTHUYECKOE OTKJIOHCHUE CIIY4alHOW BEJIWMYMHBI X, 3aJaHHOMU
muddepennmanbHol yHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)=1

0 npu XxX>7w

20.17. Bopruncnuth matematudeckoe oxupanue M(X), mucnepcuro D(X) u
CpeaHee KBaJAPATUUYECKOE OTKIOHCHUE CIy4YalHOW BEIWYMHBI X, 3aJaHHOU
muddepeHmanbHol pyHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)zg npu 0<x<4

0 npu x>0
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20.18. Bpruuciaute MatemaTuueckoe oxkujpanue M(X), nucnepcuro D(X) u
CpEIHEE KBAJPAaTUYECKOE OTKJIOHCHUE CIIYyYalHOW BEJIMYMHBI X, 3aJaHHOM
nuddepeHnransHoi GyHKIMEH pacnpeneacHus f(x):

0 npu x<0

f(x)= 0,253in§ npu 0<x<2x

0 npu x>2r1

\

20.19. Bpruuciaute MatemaTuueckoe oxkujaanue M(X), nucnepcuro D(X) u
CpemHee KBaJpaTHUECKOe OTKJIOHEHWE CIy4dailHOW BeNMWYWHBI X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacnpeneiaeaus f(x):

0 npu x<0

f(x) =40,5cosx npu —%Sxﬁ%

0 npu x> —
L P 2

20.20. Beruucnuth MaremaTHueckoe okupanue M(X), mucnepcuro D(X) u
CpeaHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnmanbHol QyHkuueit pacnpenencaus f(x):
npu x<0

f(x) =

[0
X npu 0<x<4
8
0

npu x>0

KourpoJubHas padora Nel2

21. B 3amawax 21.1-21.20 pmanbl BBIOOPKHM W3 HEKOTOPHIX T'E€HEPATBHBIX
COBOKYyIHOCTeU. TpebdyeTcs il pacCMaTpuBaeMOro Mpu3HaKa

1) TlocTpouTh MHTEPBAJIBHBINA P pACHpPENEICHUS; ISl KaXXA0ro MHTEpBaia
MOACYUTATh JIOKAJbHBIE, A TaKXE€ HAKOIUICHHBIE YacTOTBI, IOCTPOUTH
BAPUALIMOHHBIN Psi.

[TocTpOUTH NIOJIMTOH ¥ TUCTOTPAMMY;

Omnpenenuth BBIOOPOUHYIO CPEAHION; a TaKKEe HU3IIYI0 M BBICIIYIO YacTHBIE
CpeIHME; MOAY U MEUaHy; JUCIIEPCUI0 U CpeHEee KBAaAPaTHYECKOE OTKIIOHEHMUE,
K03 bULIEHT BapHallluu;

1) Iposeputh npu ypoBHe 3HaunMocTd 0,05 THIIOTE3y 0 HOPMAITBLHOM 3aKOHE
pacrpeneneHnuss COOTBETCTBYIOLIErO MPHU3HAKA C TIOMOIIBID KPHUTEPHEB
coryiacusi )(2 — [Tupcona n °— CMHUPHOBA;

2) HaiiTu TOYeUYHBIC W WHTEPBAJbHBIC OIICHKH TCHEPAIbHON CpeaHEeH |
CPEIHEr0 KBaJApaTUYECKOr0 OTKJIOHEHUsS (IIPU TOBEPUTEIBHONW BEPOSITHOCTU p =
0,95);

3) HaiiTu omOKy BHIOOPOYHBIX OLEHOK;
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4) TIpow3BecTH aHAJIU3 BCEX BBIYUCIICHHBIX CTATHCTUYECKUX MapaMETPOB.

21.1. Ha 60 coproucnbITaTeNbHBIX YYacTKax OIpejAelieHa Cleayrouas
YpOXKAUHOCTbH SIPOBOM MIIIEHUIIBI, 11/Ta:

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.

[IpoBecTu cTaTHCTHYECKYIO 00pabOTKY JAHHBIX.

21.2. Cpennemecsunas 3apruiata 100 paGOTHUKOB X035HCTBA 32 UCTEKIINH TOJ,
TBIC. PYO.:

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; 28; 28; 21, 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;26;29; 26; 3,3; 3,7; 3,5; 3,0; 1,7; 1,8.

OO6paboTath nannbie 1- 60 pabOTHUKOB XO3SMCTBA.

21.3. Obpaborars ganHbie 11—70 paOOTHUKOB XO35MUCTBA, MPEJCTABICHHBIC B
21.2.

21.4. O6padorats nanubie 21—80 paOOTHHUKOB XO35WCTBA, MPEICTABICHHBIE B
21.2.

21.5.06pabotate gannabie 31—90 paOOTHUKOB XO3sCTBa, MPEICTABICHHBIC B
21.2.

21.6. O6pabotars gannbie 41—100 paOOTHHUKOB X03sHICTBa, IPEICTABICHHLIC B
3agaue 21.2.

21.7. Pesynbratel B3BemmuBaHus 90 Kopos, I1:

4,5;4,7; 3,4;,5,4;4,6;5,0; 3,8; 4,7; 5,6; 4,0; 5,1; 4,9; 3,3; 3,5; 4,3; 5,5; 4,5; 4,24
5,1;4,9; 4,5; 3,4, 4,0; 5,1; 4,7; 5,8; 4,4; 4,6; 4,8; 5,7; 3,3; 4,4, 4,9; 3,3; 5,5; 4,5;
51; 3,7, 4,8; 53; 41, 4,2; 5,2; 4,8; 3,2; 3,4; 5,7; 4,5; 4,5; 4,7, 4,5; 4,6; 3,7; 5,9;
4,6; 4,9; 4,1; 4,7; 5,2; 4,2; 5,0; 4,8; 3,6; 3,8; 4,3; 5,2; 4,6; 4,4; 5,1; 5,0; 4,4; 3,6;
4,0;5,3;4,7;55; 4,4, 4,6;4,8;54; 3,9, 4,4,4,9; 3,7;5,2; 4,5; 51, 4,0; 4,8; 5,3.

O6paboTtath nanHbIe B3BelMBanus 1—60 KOpoB.

21.8. O6paborats nannsie B3BemmuBanus 11—70 kopoB, mpeacTaBieHHbBIE B 3.7.

21.9. O6paborate manHble B3BemmBaHus 21 — 80 KOpOB, TpeICTaBICHHBIC B
21.7.

21.10. Ob6paborars nanHbie B3BemuBaHUSA 31—90 KOpOB, MPEACTABICHHBIC B
21.7.

21.11. B cnyuaiitnom nopsake otobpano 100 kiryOHe# kapTodens u onpeneneHa
Macca KaJ10ro KiIyOHs, I

112, 210, 133, 215, 206, 80, 134, 145, 183, 251, 58, 142, 120, 177, 159, 111,
185, 200, 191, 96, 205, 138, 213, ,209, 77, 201, 131, 148, 180, 260, 60, 146, 117,
180, 156, 116, 181, 203, 188, 81, 120, 135, 220, 144, 152, 150, 110, 118, 140, 125,
208, 134, 214, 259, 195, ,85, 136, 53, 181, 256, 59, 59, 142, 122, 177, 160, 114,
183, 199, 197, 101, 202, 142, 218, 209, 79, 206, 137, 148, 180, 209, 65, 82, 88,
117, 180, 68, 117, 181, 202, 188, 94, 113, 135, 220, 144, 59, 69, 100, 91.
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O6paboTtarh nanHbIe B3BemMBanus 1—60 kiyoHel kapTodens.

21.12. OOpabortath gaHHble B3BemmBaHus 11—70 xknyOHe#l kaproderns,
npeacraBiaeHubie B 21.11.

21.13. OOpabortath naHHble B3BemmBaHus 21—80 xknyOHel kaproderns,
npeacraBiaeHabie B 21.11.

21.14. OOpabortath jnaHHble B3BemmBaHusg 31—90 xknyOHel kaproderns,
npeacrasiacHabie B 21.11.

21.15. OO6pabotate nmannble B3BemmBaHus 41—100 xiryOHEl kapTodens,
IIpeACTaBICHHbIE B 3a7aye 21.11.

21.16. B 70 xo3siicTBax 00JIaCTH 3aTpaThl Ha KHBOTHOBOJICTBO (B JecATKax
ThIC. pyO. Ha 100 romnos):

25, 38, 53, 40, 43, 40, 38, 49, 27, 50, 20, 39, 61, 63, 44, 68, 59, 60, 58, 68, 39,
50, 42, 51, 47, 37, 62, 38, 35, 99, 23, 54, 60, 39, 61, 53, 49, 42, 41, 41, 33, 59, 31,
51, 38, 44, 67, 31, 40, 30, 52, 57, 39, 49, 41, 42, 43, 39, 17/, 41, 19, 27, 46, 57, 66,
72,70, 22, 32, 33.

[IpousBectr 06padOTKy AaHHBIX TT0 1—60 X03sHicTBaM.

21.17. O6paboTtath nanubie o 11—70 xo3siicTBam, NMpeACTaBICHHBIC B 3a/1aue
21.16.

21.18. Ilo 80 xo3siicTBaM CpeTHETOI0BOM y10M MOJIOKA, 11, COCTaBUII

23, 29, 39, 36, 32, 19, 33, 25, 30, 32, 29, 15, 14, 22, 28, 38, 31, 35, 23, 32, 42,
43, 22, 27, 30, 38, 35, 31, 29, 35, 32, 28, 40, 36, 29, 34, 31, 32, 36, 30, 32, 15, 35,
28, 28, 18, 27, 39, 30, 15, 14, 30, 42, 38, 35, 43, 39, 29, 18, 19, 24, 25, 23, 29, 39,
36, 19, 34, 24, 31, 33, 28, 16, 15, 23, 29, 38, 32, 34, 22.

[IpousBectu 00pabOTKy JaHHBIX 0 1—60 X03diicTBaM.

21.19. TlpousBectu 00pabOTKY MAaHHBIX MO CPEIHETOJJOBOMY YO0 MOJIOKA TI0
11—70 xo3siicTBaM, peAcTaBiIeHHbIM B 21.18.

21.20. [IpousBectu 00pabOTKY AAHHBIX MO CPETHETOJJOBOMY YO MOJIOKA IO
21—80 xo3siicTBaM, peAcTaBiIeHHbIM B 21.18.

3.3. Tectbl
Bapuanr 1
1. Cpeonuti yposernb MOMEHMHO20 psA0A OUHAMUKU UCHUCTISIEMCSL NO (hopMyIie
A) cpenneii apupmMeTryecKon
b) cpenueit xpoHoJOTHUECKOM

B) cpenneii rapMoHMYECKOM
I') cpeqneid nuHAMHUYECKOM

2. Temn pocma xapaxmepu3zyem

A) CKOpPOCTb pOCTa YPOBHEM psiia TUHAMUKH
b) nHTEHCHBHOCTD U3MEHEHUS YPOBHEH psifia TMHAMUKA
B) 1% abcomtoTHOTO NprpocTa

I') npyroe

3. Ecau cnopmcmenos 6 paccmampusaemoti epynne 2%, mo penpe3eHmamueHas
8b100pKA U3 SMOLL 2pYNNvl 00JIHCHA UMEMb CHOPMCMEHO8
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A) 98%
b) 100%
B) 3%

I') npyroe

. Cpeonss eenuuuna npusnaka pasna 20, a koagppuyuenm sapuayuu 25%. Tozoa

oucnepcus npu3HaKa pasHa :
A) 25
b) 20
B) 20*25
') 20725

. Cmamucmuueckas COBOKynHoCms - 9mo

A) mo0oe npeAMETHOE MHOKECTBO SIBJIEHUI PUPOABI U 00IIECTBA
b) MHOeCTBO 371€MEHTOB, 00JIaJaI0UIX OOLUIUMH IPU3HAKAMHU

B) peanbHO cyiiecTByoI1€€ MHOKECTBO OJJHOPOIHBIX JIEMEHTOB,
o0JaaronMX OOMKUMH MPU3HAKAMU U BHYTPEHHEH CBS3bIO

') MmaTeMaTHUECKOE MHOYKECTBO

. Abcomommvbie nokazamenu sapuayuu - 3mo
A) Temn pocta

b) pasmax Bapuanuu

B) cpennuii yposens psina

') mucnepcus

. Konuuecmeo epynn psioa npu denenuu e2o Ha 2pynnvl N0 KA4eCmE8eHHOMY
NPU3HAKY PABHO

A) 98%

b) 2

B) kauecTBy nmpu3Haka

') konuuecTBy MpU3HaKa

. Ecnu 6ce 3nauenusn npusnaka yeeauyumo 6 4 paza, TO oucnepcus yseauuumcs
A) B 4 paza

b) B 8 pa3

B) B 16 pa3

') ocTanetcs npexxHen

. Kaorcowiii omoenvho e3simolil snemenm COBOKYNnHOCmMu Ha3vleaemcs

A) BapuaHTa COBOKYIHOCTH
b) wacroTra coBOKyIHOCTH
B) 06beM coOBOKyITHOCTH
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10. Koagppuyuenm sapuayuu npu cpeoHem 3sHaveHuu Npu3Haxa, pagHom 22, u

oucnepcuu, pasroti 36, pasex

A) 14
B) 0,27
B) 0,61

11. Ha 100 6e3pabomubix Mys#cuur npuxooumcs ... 6e3pabommvix H#CeHWUH, eciu

Ha bupoce mpyoa 3ape2ucmpupos8ano 256 myaxcuun u 316 sHnceHuun.
A) 123

b) 1,23

B) 60

I') npyroe

12. Konuuecmeennas xapaxmepucmuxa, Ompaxcarowds pe3yivmam usmepenus y

13.

eO0UHUY COBOKYNHOCMU U COBOKYNHOCU 8 YEN0M HA3bI8AEMC !
A) BbIpyYKa OT peanu3aluu,

b) B3anMOCBsI3b SBIICHUI;

B) cpennee 3HaueHue

Owubku penpe3eHmamueHOCmMuU NPUCYWU ... HAOIHOEHUIO'

A) crutonrHomy

b) Be1GOpOUHOMY
B) Texymemy

') nepuonuueckomy

14. B paody pacnpedenenus cemeti no 4uciy oemei 8apUAHMOL SAGIAEMCA ...

A) yucno nerei

b) uucno cemeit

B) uncno qomMamHux Xo3siicTB
') yncno My>X4YuH U KEHIIUH

15. B paoy pacnpedenenus KpeOumHulx OpeaHu3ayuil no GeuyuHe yCmagHo20

Kanumana yacmomou s8Js1emcsl

A) 4HCIIO KPEAUTHBIX OpraHU3alnn
b) BenmuumHa ycTaBHOTO KanmuTaia

B) BenmmumHa cOOCTBEHHOTO KamuTaa

16.Cpeonuti abconromuwiii npupocm uzmepsiem

A) MUHTEHCUBHOCTH IpoIecca pocTa
b) ckopocth pocTa
B) abcomtotHoe 3Hauenue 1% npupocta

17./lonsa cenvckoeo Hacenenus pasHa ..., ecliu 8 pecuone NPOACUBAIO 5 MIH.

yeiu., 6 Mom ducie 6 ZOPO()CZX 2 MIH. Yen.
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A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuxe Hazvieaemcs

A) 3HaueHME MPHU3HAKA, ACISIIET0 COBOKYITHOCTh Ha JIBE PaBHBIC YaCTH
b) 3HadeHue npu3HaKa, yMHOKAIOIMIETO COBOKYITHOCTh Ha JIBE PAaBHBIC YaCTH;
B) 3HaueHne npusHaka, HandoJIee YacTo BCTPEUAIOIETOCs B COBOKYITHOCTH

19. Moooii 6 cmamucmuke Hazvigarom
A) B3aUMOCBSI3b SIBIICHUM
b) monoxuTenpbHOE OTHOIICHUE MTOKA3aTeNs K CPeTHEMY 3HAYEHUTO
B) nHauboiiee yacTo BcTpeyaroiieecs: 3HaueHUe MPU3HaKa B JAHHOM DSy
20. Bpemennvim psoom Ha3vl8arom
A) cTaTUCTUYECKUH TTOKa3aTeNlb CPEIHEr0 3HAUCHUS IPU3HAKA B MOMEHT
BpeMeHU t
b) u3meHeHnue MaccoBBIX SIBJICHUN BO ~ BPEMEHHU
B) nokazarenb, HCUUCITSEMBIN JIJIs1 OTIPEICIICHHS TECHOTHI CBSI3H MEXKTY
MpU3HAKaMHU

Bapuanr 2

1. Cpeonuii yposensb unmepseanbHo2o psaoa OUHAMUKU UCYUCTISLEMCS HO
dopmyne
A) cpenneii apupmMeTnyecKon
b) cpenueit xpoHosornueckon
B) cpenueit rapmoHuyeckoit
I') cpenneit nuHamMu4eckon

2. Abcontomubiii npupocm xapaxmepusyem

A) CKOpOCTB pOCTa YPOBHEH psijia TUHAMUKH

b) MHTEHCUBHOCTHh M3MEHEHUS YPOBHEHN psijia TUHAMHUKU
B) 1% abcomtoTHOrO MIpHipocTa

I') npyroe

3. Ecau cnopmcmernos 6 paccmampugaemoti epynne 97%, mo
penpe3eHmamusHas 8blLOOPKA U3 MO 2PYNNblL QOJINCHA UMeMb
CHOPMCMEHO8
A) 98%

b) 100%
B) 3%
I') npyroe
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Cpeouss eenuuuna npusnaxa paeua 20, a koagguyuenm sapuayuu 25%.

To20a oucnepcus npuzHaka pasHa :
A) 25

b) 20

B) 20*25

') 20/25

CmamucmuyecKkas cO80KYNHOCHb - MO

A) mo0oe nmpeAMEeTHOE MHOXKECTBO SIBIICHUI MPUPOABI U 00IIECTBA
b) MHOECTBO 371EMEHTOB, 00JIaTAFOIITNX OOIIUMH MTPU3HAKAMU

B) peanbHO cymiecTByoIIee MHOKECTBO OJTHOPOIHBIX AJIEMEHTOB,
o0aaronmx 00IMMH MPU3HAKAMH U BHYTPEHHEH CBSA3BIO

') MaTemMaTHUeCKOE MHOXKECTBO

. Abcontomnvle nokasamenu eapuayuu - mo
A) Tem1 pocta

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psiza

I') mucnepcus

. Konuuecmeo epynn psaoda npu denenuu e2o na epynnsi no KOIu4ecmeenHomy
NPUHAKY PABHO

A) 98%

b) 2

B) kauecTBy mpu3Haka

') konuyecTBy NMpu3HaKa

. Ecnu 6ce snauenus npuznaxa ymenvuiums 6 4 paza, TO oucnepcust
yeenuyumcsi

A) B4 paza

b) B 8 pa3

B) B 16 pa3

') ocTanetcs npexxHen

. Kaowcovii omoenvho 63amulii s1emeHm COBOKYNHOCMU HA3bIBAEMCs
A) BapuaHTa COBOKYITHOCTH

b) wacroTra cOBOKYyIHOCTH

B) 00beM cOBOKyITHOCTH

10. Koagppuyuenm sapuayuu npu cpeoHem 3HaveHuu npusHaxa, pagHom 22, u

oucnepcuu, pasroti 36, pagex
A) 14

b) 0,27

B) 0,61
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11. Ha 100 6e3pabomuvix mMysicuun npuxooumcsi ... 6e3pabomHvix HCeHUjuH,
ecau Ha bupaice mpyoa 3ape2ucmpuposaro 256 myscuun u 316 sceHuyuH.

A) 123
B) 1,23
B) 60

T') apyroe

12.KonuuecmeenHnasn xapaxmepucmura, Ompaxicaoujas pe3yibmam usmepeHus
Y eOUuHUYy COBOKYNHOCMU U COBOKYNHOCMU 8 YeNIOM HA3bl8AeMCsL:

A) BbIpyUKa OT peajin3allui;
b) B3auMOCBsI3b SIBJICHHI;
B) cpennee 3HaueHue

13.  Owubku penpezenmamugHOCmMu NPUCYU ... HAOJIOOEHUIO:

A) cruiomrHOMY

b) Be1OOpOUHOMY
B) Tekymemy

I') nepuonnyeckomy

14. B psaoy pacnpedenenus cemeil no yuciy oemet 8apuaHmou A61aemcs ...

A) uncio aerei

b) uucno cemeit

B) uncno nomanHux X03sicTB
') uncno My>X4MH | KSHIIMH

15. B psaoy pacnpedenenus kpeOumHulx opeaHuzayuii no 8eauduHe YCmasHo2o
Kanumaaia 4acmomou si8Jisiemcst

A) 4KCIIO KPEAUTHBIX OpraHU3alui
b) BenmuumHa ycTaBHOIO KanuTaia
B) BenmmunHa cOOCTBEHHOTO KamuTaa

16.Cpeonuti abconromusiii npupocm uzmepsiem

A) HHTEHCUBHOCTH IpoIecca pocTa
b) ckopocth pocTa
B) abcomorHoe 3HaueHue 1% mnpupocta

17.ﬂ0ﬂﬂ CelbCKOCO HAcCeNEeHUA pad6HA ..., €CJIU 6 PECUOHE NPOHCUBATIO 5 mmn.
yei., 6 mom ducie 6 ZOPOOCZX 2 MIJIH. Yél.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuxe Hazvleaemcs
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A) 3HAUYCHUEC IIPU3HAKA, JCAIICTIO COBOKYITHOCTh Ha ABC PABHLBIC YaCTHU
B) SHAYCHUC IIPU3HAKA, YMHOXAIOIIECTO COBOKYITHOCTE Ha IBC PaBHBIC YAaCTH,
B) 3HAYCHUC IIPU3HAKA, HanOoJIee YacTo BCTPCYAIOUICTOCA B COBOKYITHOCTH

19. Moooii 6 mooenuposanuu Hazviearom
A) B3aMMOCBSI3b SIBJICHUIN
b) nonoxutenbHOE OTHOIICHHE MOKA3aTeNsl K CPEHEMY 3HAUCHUIO
B) nanbosnee yacto BcTpeyarolieecs: 3HaUeHUE MPU3HAKA B IAHHOM Py
20. Psadom Ounamuku HA3b18a10M
A) CTaTUCTUYECKU MOKA3aTeNlb CPEIHETO 3HAUCHUS TPU3HAKA B MOMEHT
BpemeHH t
b) u3MeHeHune MaccoBbIX SIBIICHHN BO ~ BPEMEHHU
B) nokazarenb, HCUUCITSIEMBIN JIJ1s1 OTIPEEICHHS TECHOTHI CBSI3H MEXKTY
npu3HaKaMu

3.4. CamocTosiTe/IbHbIE (AyAUTOPHBIE) PA0OTHI

TemaTuka 3amaHuili K  CaMOCTOSITENIbHBIM  (ayJUTOPHBIM)  paboTam
YCTAaHOBJICHA B COOTBETCTBUM C IPOTrpamMMOil OLIEHMBAHUS KOHTPOJIMPYEMOM
JUCUUIUIMHBL. JlaHHBIA BHJ paOOT MNPOBOAMTCS HA MNPAKTUYECKHX 3aHATHSX.
3amaHusl COCTaBJIEHBbI MO TPUAUATH BAapUAHTHOM cHcTeMe (MPUBENECH OJIMH W3
BAPUAHTOB).

CamocrositenbHas padora Nel.
Tema «aeMeHTbI JHHEHHON aJredpb»

Bapuanr 1
CamocrosiTesbHas padora Nel.

Tema «O0bIkHOBeHHbIE MU PepeHHATbHbIE YPABHECHUD)

Bapuanr 1.
3aoanue 1 Haiitu obiee pemenue nudepeHnnanbHbIX ypaBHEHUM:

a) (x2 — yz)y’ = 2XY; B) 2xyy' = (y')* —1;
0)xy' —y = x?; r)xy'+y=3.

3aoanue 2 Haittu yactHoe pemienue AuddepeHmaIbHOr0  YpaBHEHMS,

yIOBJICTBOPSIOIIEE HAYaIbHBIM yCaoBUsAM Y + 4y +4y = er’ y(0)=1,y'(0) =-1.

3aoanue 3 Haiittu oOmee pemieHne  cucTeMbl  nudQepeHITnaIbHBIX

dx =3X+Y

YpPaBHEHUH dt .
Y _gx+ y
dt
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3adanue 4 3anucatbh ypaBHEHHUE KPUBOU, TPOXOASIIEH yepe3 TOUKY A(5; 2) , €CIII

U3BECTHO, YTO YIJIOBOW KO3(PPHUIMEHT KacaTelbHOH B J1t000# ee Touke B 3 pa3
Oobllle yraoBoro Ko3(p@uireHTa mpsMoi, COSAMHSIONIEH TOYKYy A C HadaaoMm
KOOpAMHAT.

3aoanue 5 Haiitu ob1iee pemenue aud@epeHnanbHOro ypaBHeHuUs y” = sin X
3aoanue 6 Haiitn oOuee pemienue aup@GepeHINaTbHOTO YpaBHEHUS METOJIOM

X

BapuaIiy MPOU3BOJIBHBIX MIOCTOSHHBIX Y’ —y = — 1
e J—

3.5. Py0exHblii KOHTPOJIb

Llenv nposedenus pybexrcHo2o KOHmMpos — BbIBIEHNE YPOBHS T'OTOBHOCTU
oOyJarommxcs K M3y4eHUI0 HOBOTO MaTepHala; JUarHOCTHKAa YPOBHSI YCBOCHHS
OYEepeTHOTO pasfena (TeMbl) U, TPH HEOOXOIMMOCTH, KOPPEKLIUs 00yIeHHUS.

Bonpocsl pyoe:xknoro konrpoJsi Ne 1

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. YactHble IPOU3BOJIHBIE, UX TEOMETPUUECKUNA CMBICIL.

2. Tonubrit quddepeHIman u ero NpUIOKEHUue K MPUOIMKEHHBIM
BBIUHCIICHHSIM.

YacTHble TPOU3BOAHBIE CIOKHON (PYHKIIUU.

[Ipou3BoaHbIE HEABHOM (PYHKIUU.

[Tpon3BoaHAs IO HAIIPABIEHUIO, €€ CBSI3b C YaCTHBIMU MTPOU3BOTHBIMH.
I'panuenT, ero cBocTBa.

YacTHble MPOU3BOIHBIEC BBHICIINX TOPSAKOB.

b depeHnnanbl BHICIIUX MOPSIKOB.

DkcTpeMyM (pyHKLIHMK HE3aBUCHMBIX NlepeMeHHbIX. Heobxoaumoe u
JI0OCTaTOYHOE YCIIOBUSI.

10.YcnoBublit skcTpeMmyMm. Heo6xoaumMoe 1 ToCTaTOYHOE YCIOBHS.

©oOoNOhow

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

1. Potop u quBepreHIusi BEKTOPHOTO MOJIS.
2. YpaBHEHUS KacaTeIbHOH MIIOCKOCTA U HOPMAIIU K TOBEPXHOCTH.
3. ®opmyna Teinopa Ajid PyHKIIUM MHOTHUX EPEMEHHbIX.

Bonpocs! py0e:kHOTo KOHTpOJIsE Ne 2

BOI’lpOCbZ, paccmvampusaemvle Ha aydumoprlx SAHRAMUAX
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10.

Onpenenenne audepeHnnaibHOro ypaBHEHUs, €ro Nopsiika, YaCTHOTO U
OOLIEero pelieHns, YaCTHOTO U 00ILEro HHTEerpaia.

Pemenue nuddepeHunanbHpIX ypaBHEHU IEPBOro MOpsiiKa ¢
pa3JeIEHHBIMU U Pa3AeIIAIOIUMUCS IEPEMEHHBIMU.

OnHopoaHble Au(pepeHLnaIbHble ypaBHEHUS IEPBOrO NOPSIKA.
JIuneiinple nudpepeHaibable ypaBHEHHS IEPBOTO MOPSIIKA.
YpaBaenue bepHysm.

HuddepeHunanbable ypaBHEHUS BTOPOTO MOPSAIKA, JOMYCKAIOIIHE
MTOHM>KEHHE MOPSAIKA.

Onnopoansie JIJIY BrOoporo nopsiika: CBOKWCTBa pelIeHUH, TeOpemMa o
CTPYKTYp€ OOIIEro perieHus.

Pemenne onnopoanoro JIJIY BToporo nopsiaka ¢ noCTOSHHbIMU
Kod(punmeHTamu.

. Heonnopoauoe JIZIY BTOpOro nopsiaka: CBOMCTBa PELICHUN, TEOPEMA O

CTPYKTYp€ OOIIEro peIieHus.
Bun yactHoro pemenus HeogHopoaHoro JIJIY Broporo nopsiaka ¢
MOCTOSIHHBIMU KO3 PUIleHTaMu.

BOHpOCbl O/151 CAMOCMOSMENbHO20 U3ydeHus

1.

2.
3.

Pemenne  muddepeHmanbHbIX — ypaBHEHHUH ~ METOJIOM  BapHalMH
MIPOU3BOJIBHBIX TOCTOSIHHBIX ISl CiIydasl JIMHEWHBIX IU(PepeHInanbHbIX
YpaBHEHUH C IEPEMEHHBIMH KO3 PUIIMEHTaMU.

VYpaBHEHUs BTOPOTO MOPSAKA, JOMYCKAIOIINE IOHUKEHUE TTOPSAIKA.

Pemenne cucrem  JI/IY  mepBoro  mopsaka ¢ IOCTOSIHHBIMU
ko3 purmenTamu.

Bomnpocs! py0exnoro kourpoJs Ne 3

BOI’IpOCbl, paccmampueaemvle HA ayaumopﬂblx SAHAMUAX

1.
2.

ok w

~

JIBOMHOW MHTETpaI: ONPEICIEHUE, TEOMETPUUECCKUN CMBICI.
CaoiicTBa 1BOMHOrO UHTErpasia. CBeIEHUE IBOMHOTO MHTErpalia K
IIOBTOPHOMY.

3amMeHa NepEMEHHBIX B IBOMHOM MHTErpAJIe.

JIBOVHOW MHTETpai B NOJSIPHBIX KOOPAUHATAX.

Brluucnenue miomany miocko Gurypsl, o0beMa Tesa IBOMHBIM
MHTETPAJIOM.

KpuBonMHENHBIN HHTErpaIL: ONPEAEIEHNE, MEXaHUYECKAM CMBICIL.
CBoHCTBAa KPUBOJIMHENHOTO HHTETPAIA.

YcnoBre HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTErpaia OT IyTH
MHTETPUPOBAHU.

Boccranosnenue ¢hyHkuu 1o ee noaHomy auddepennuany.

BOI’lpOCbl OJ151 CAMOCMOSIMENbHO20 UsyueHus

31



BrluncneHrne NoBEpXHOCTH TeJa ITPU NOMOIIH IBOMHOTO MHTErpaa.
BrIuncieHne Maccel Tella IBOMHBIM HHTETPATIOM.

Bbluucienre KoopAHAT LIEHTPA TSKECTH MIOCKON (DUTYpHI.
BrluncineHrne MOMEHTA UHEPLUHU TENA.

TporiHOM MHTErpall: ONpeACICHUE, TEOMETPUUECKUNA CMBICIL.
[IpunoxeHne TpPOUHOTO UHTETpAJIA.

Bonpocsl py0esxkHoro kourpoJis Ne4

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1.
2.

B~ w

©o~NO

Komb6unaropuxka. [IpeamMer KOMOMHATOPUKH.

OcHOBHBIE KOMOMHATOPHBIE (POPMYIIBI: YHCIIO pa3MEIICHHH, TEPEeCTaHOBOK,
COYETaHUM.

CnyyaiiHble COOBITHS.

Kitaccnueckoe, TeOMETpUYECKOE U CTATUCTUYECKOE ONPEIEICHUS
BEPOSTHOCTH.

Teopema Ci0KeHUsL BEPOSITHOCTEM.

Omnpenenenre 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH.

YcnoBHast BEpOSTHOCTE. Teopema yMHOKEHUS.

®opwmyna monHou BepossTHocTH. Dopmyina baiieca.

. ®opmyna bepnyiuu.

10 JloxanbHas 1 uHTErpasibHas Teopemsl Jlamnaca.
11. Quckpetnsie CB: 3akoH pacnpenenenus, GyHKIUS paclpeeicHus U ee

CBOMCTBA.

12.0OcHoBHbIE uncnoBsie mapameTpsbl CB 1 ux cBoiicTBa.
13.buHoMuaneHbIN 3aK0H, 3akoH [lyaccona
14 HenpepoiBabie CB. OyHKIus pacnpeaenenus U II0THOCTh HETTPEPHIBHBIX

CB, ux cBoiicTBa.

15.0OcHoBHBIE MapaMeTpsl HenpepbIBHBIX CB.

=

No ok

BOﬂpOCbl 0I5l CAMOCMOSIMENIbHO20 U3ydeHus

PaBHOMEDPHBIN 3aKOH pacpeaeseHus], €ro CBOMCTBA U IMAPAMETPHI.
HopmanbHeblit 3aK0H pacnpeaesieHus: rpaduk mIOTHOCTH, BEPOSTHOCTHBIN
CMBICJI TapaMeTPOB

DJIEMEHTBl MATEMATUYECKON CTaTUCTUKU. [ eHepalibHasi COBOKYITHOCTb,
BBIOOpKA.

IIpocroii, crpynnupoOBaHHBIM U UHTEPBAJIbHBIA CTATUCTUYECKUH PAL.
[Tonmuron u rucrorpamma.

TodeuyHble 1 HHTEPBAIIbHBIE OLIEHKU [TAPAMETPOB PACIIPEICIICHU.
Kpurepnii cornacus Konmoroposa u [Iupcona.

Bomnpocsl py0eskHOro KoHTpOJIs NeS
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Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. IlepecTaHOBKM M COUETaHUS C IOBTOPEHUSIMHU.
2. Teopema IlyaccoHna.
3. HauBeposiTHeliliee 4YMCIO MOSBICHUS COOBITHA B TOCJIEI0BATEIBHOCTH
HE3aBUCHUMBIX UCIIBITAHUH.
CoiicTa ¢ynkiuu Jlammaca.
CaoiicTBa nHTeTpabHOU PyHKIMYN Jlammaca.
[IpaBwiIO TpEX CUTM.
Meton HauMEHbBIINX KBAaIpPaTOB.
DJeMEeHTHl TEOPUU KOPPEISIUU: KOPPEISIUOHHBIIT MOMEHT, KO3 (UineHT
KOPPEJSLHUU.
9. VYpaBHeHUE TMHEHMHON perpeccum.
Bonpocul ona camocmosmenvno2o uzyuenus

N oA

1. KoppensimoHHO — perpecCUOHHBIN aHaIu3. Y paBHEHHE JIMHEHHON
perpeccumu.

2. IlpoBepka rumnoTe3bl 0 HOPMAILHOM paclpe/eICHIN TeHepaTbHON
COBOKYIHOCTH 10 Kputepuro [Iupcona

3. MaremaTudeckre MOJIeNId Ha COCTABJICHUE YPaBHEHUE JTMHEHHON
perpeccun.

3.6. [IpomexkyTOYHAs aTTeCTALMA
B cootrBerctBuM ¢ yueOHBIM maHoM 1o crnernuanbHocTH 23.05.01
«Ha3zemHbBIe TPaHCIIOPTHO — TEXHOJOTHUYECKHE CPEJCTBa» BO 2, 3 ceMecTpax
BUJIOM ITPOMEKYTOYHOM aTTEeCTAINH SIBISIETCS 3a4eT.

Bonpocsl, BBIHOCUMBIE Ha 3a4eT (2 cemecTp)
1. YacTHbie MPOU3BOJAHBIC, UX T€OMETPUUECKHUI CMBICIT.

2. llonubt  auddepenimar W €ro MNPWIOKEHUE K  MNPUOIMIKEHHBIM
BBIYHCIICHUSM.

3. YacTHbIe IpOU3BOIHBIC CIOKHON (DYHKITHH.

4. TlpousBoaHbIC HEIBHOU (DYHKIIHH.

5. TlpousBoaHas MO HANPABJICHUIO, €€ CBSA3b C YaCTHBIMU TTPOU3BOTHBIMH.

6. I'pamuent, ero cBoiCTBa.

7. YacTHbIE IPOU3BOIHBIC BBICIIIUX TIOPSIKOB.

8. JluddepeHimans BRICITUX MTOPSIAKOB

9. DkcTpemMyM (QYHKIIMM HE3aBUCHUMBIX TEpeMEHHBIX. HeoOxomumoe wu

JI0OCTaTOYHOE YCIIOBUSI.

10.YcnoBublit skcTpemyMm. Heo6xoammMoe 1 10CTaTOUYHOE YCIOBHSI.

11.0Omnpenenenve auddepeHnaaIsHOTO YPAaBHEHHSI, €0 MOPSIKA, YaCTHOTO U
OOIIIETO PEIIeHUsI, YaCTHOTO M O0IIeT0 HHTerpaa.

12.Pemenue  muddepeHManbHBIX  YpaBHCHMM  TEPBOTO  TMOpSOKa  C
pa3/ieJICHHBIMH U Pa3ICISIONUMUCS TEPEMEHHBIMHU.

13.0Oxnnopoanbie quddepeHImanbHble YpaBHEHUS IEPBOTO MOPSIKA.

14 JIuneitasie qudpepeHnnanbable YypaBHEHUS TIEPBOTO MOPSIIKA.
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15.YpaBnenue bepnysmiu.

16.Muddepennivanbapie  ypaBHEHUST BTOPOrO  MOPSJKA,  JOMYCKAKOIIUE
MOHM)KEHHUE MOPSIKA.

17.0nnoponnsie JIZIY BTOporo mopsiaka: CBOMCTBAa peEIICHUM, Teopema o
CTPYKTYp€ OOIIETO peleHus.

18.Pemienne omgnopomnoro JIJIY BToporo mopsgka € THOCTOSHHBIMHU
K03 PUITUEHTaAMH.

19.Heomgnoponuoe JIJIY BTOporo mopsiaka: CBOWCTBA PEIICHHM, TeopeMma o
CTPYKTYp€ OOIIEro perieHus.

20.Bung wyactHOro pemenus HeogHopoaHoro JIJ[Y Broporo mopsiika ¢
MOCTOSTHHBIMU KO3 (UITUECHTAMH.

21. JIBoitHOM MHTETpaJl: ONpeAeIeHUE, TEOMETPUIECKHII CMBICII.

22. CpolictBa JBOMHOrO wuHTerpana. CBeleHHE JBOWHOIO HWHTErpaja K
MOBTOPHOMY.

23. 3amMeHa MepeMEeHHbIX B IBOWHOM UHTErpase.

24. JIBoiiHOM MHTErpaJl B MOJIIPHBIX KOOPJAUHATAX.

25. BpluncneHue IUIOMAAM IUIOCKOM (urypel, oObema Tela JBOMHBIM
UHTETPAJIOM.

26. KpuBoJMHEWHBINA HHTETpAJl: ONpe/eIeHIEe, MEXaHUUECKHUIM CMBICI.

27. CBoiicTBa KpUBOJIMHEHHOTO UHTETpaa.

28. YcioBue HE3aBHCHMOCTH  KPHBOJMHEHMHOTO HWHTETpajia OT IyTH
UHTETPUPOBAHUS.

29. BoccranoBienne QpyHKITMH TI0 €€ oJTHOMY nuddepeHiuary.

Bonpocsl, BbiIHOCUMBIE Ha 3a4eT (3 cemecTp)

L

Kom6unaropuxka. [IpenmMer KoOMOMHATOPUKH.
2. OcHOBHbIE  KOMOWHATOpHbIE  (OPMYJBI:  YUCIO  pa3MEIICHUH,
IIEpPECTAaHOBOK, COUETAHUM.

3. Cayu4aifHble COOBITHSI.

4. Knaccudeckoe, TE€OMETPUUECKOE U CTATUCTUYECKOE OMpeeiICHUs
BEPOSITHOCTH.

5. Teopema croxeHus BEPOSITHOCTEI.

6. OmpenencHue 3aBUCUMBIX i HE3aBUCUMBIX COOBITHIA.

7. YcrnoBHas BEpOATHOCTh. TeopeMa YMHOKECHHUS.

8. ®opmyna nomHo BeposaTHocTH. Popmyna baiieca.

9. ®opmyna beprymm.

10.JIokanpHast 1 MHTETpabHAsA TeopeMbl Jlammaca.

11.Teopema Ilyaccona.

12.luckpernsie CB: 3akoH pacnpeaeneHus, QyHKIMs pacIpeeieHHs U ee
CBONCTBA.

13.0OcHoBHBIE uncnoBsie mapameTpsl CB 1 ux cBoiCTBA.

14 . bunomuanbHbIN 3aK0H, 3aK0H [Tyaccona

15.HenpepeiBable CB.  ®yHKuus  pacnpenesieHuss U IJIOTHOCTh
HenpepbiBHbIX CB, nXx cBoiicTBa.

16.0OcHoBHBIE mapaMeTpsl HenpepbIBHBIX CB.
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17.PaBHOMEpHBII 3aKOH pacrnpe/eieHus], ero CBOMCTBA U apaMeTPhI.

18.HopmainbHbIit 3aKOH pacrpeneneHus: rpadux IJIOTHOCTH,
BEPOSATHOCTHBIN CMBICII TAPAMETPOB

19.0neMeHThl MaTeMaTUYeCKOW CTAaTUCTUKU. ['eHepaybHas COBOKYIHOCTD,
BBIOOpKA.

20.IIpocToi, crpynnmupoOBaHHBIN U MHTEPBAIBHBIA CTATUCTUUYECCKUM PS/I.

21.TTonuroH U THCTOrpaMMa.

22.TodedHble M HHTEPBAJILHBIE OIICHKU TTapaMEeTPOB pacpeIeICHUS.
23.Kputepuii cornacus Koamoroposa u [Tupcona.

4. Metoan4yeckne MaTepuaJibl, ONpeAe/siionue Npoueaypbl OeHUBAHUSA
3HAHUH, YMEHHUI, HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl (OPMHUPOBAHUA KOMIIETEHIUM

cucreMax O€30IIaCHOCTH

4.1 Ilpoueaypnl OLICHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB

U (MJIM) ONBbITA AeATEJILHOCTH
KonTpoas pesynpraroB oOydeHHs OOydYarommxcs, 3TaroB
dbopmupoBaHusl KOMMETEHIMA To aucuuiuinae «llpukianHas MaremaTuka B

OCYIICCTBIACTCA 4YCPE3 IHPOBCACHHC

U ypOBHSA

TEKYILETO,

PYOEKHBIX, BBIXOAHOI'O KOHTPOJIEH M KOHTPOJISL CAMOCTOSATENBHON paboThI

@OpMBI TEKYILIEro, MPOMEXKYTOYHOTO M HUTOTOBOTO KOHTPOJISI, MOPSIIOK
HAYMCJICHUs] OaIoB U (POHIBI KOHTPOJIBHBIX 33JaHUN NJIs TEKYIIEro KOHTPOJISA
pa3padaTbIBatOTCS
YTBEPKAAOTCS HA 3aceJaHuM Kadeapsl.

kadeapoit

UCXOOsd W3

crieuupuKu

JUCHHIIIINHBI, u

4.2 Kputepum ouleHKH 3HAHUI, yMEHN, HABBIKOB U (MJIM) ONbITA
NeATeJILHOCTH, XaPAKTEPHU3YIOIIMNX dTanbl GOPMHUPOBAHMS KOMIIETEHIIUI B
npouecce 0CBOeHHsi 00pa3oBaTeJILHOM MPOrPaMMbl

Onucanue MIKaibl OUEHUBAHUS JOCTUKEHHUSI KOMIIETEHUUH M0 JTUCHUIUIMHE
pUBEAECHO B TabIMIE 6.

Taonuua 6
VYpoBenb | OTMeTKA MO NITUOATLHONU CUCTEME Onucanue
OCBOEHHMS | (IPOMEKYTOYHAs aTTecTanus)™*
KOMIIETEH
005051
6bICOKUIl | KOTIIMYHO» | «3aYTEHO» | «3aYTEHO OO6yyarouiics
(oTIMYHO)» | OOHAPYX U BCECTOPOHHEE,

CHUCTCMATHUYCCKOC

riy0oKoe 3HaHHE Y4YeOHOro
MaTepuaia, yMeeT CBOOOIHO

BBITIOJTHSTH
PEIyCMOTPEHHBIE

)51

3aJlaHus,
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

IIPOTPaMMOM, YCBOWII
OCHOBHYIO JIUTEpaTypy H
3HAKOM C JONOJIHUTEIBHOU
JUTEPaTypOu,
PEKOMEHI0BaHHOU
nporpammoit. Kak mpasuio,
oOy4arolmuiicss  MpOsBIIAET
TBOPYECKHUE CIOCOOHOCTH B
IIOHUMAaHUU, W3JI0)KEHUH H
MCIIOJIb30BAaHUU MaTepHrala

oazoenlil

«XOopouIo»

«3a4TCHO»

«3a4YTCHO
(xoporo)»

OO6yuaroiuiics
OOHapyXWJl TOJHOE 3HaHUE
y4e0HOTO MaTtepuaia,
YCIICIITHO BBITIOJTHSIET
PETyCMOTPEHHBIE B
nporpaMMe 3aJaHusl, YCBOHII
OCHOBHYIO JUTEpaTypy,
PEKOMEHI0BAaHHYIO B
IporpaMme

nopozoeul
u

«YIOOBJICTBO
PHUTCIIBHO»

«3a4YTCHO»

«3a4TEHO
(ynoBieTBo
PUTEIBHO)»

OO6yuaronuiics
OOHapY>KUJ
OCHOBHOTO
Marepuaia B
HEO0X0IUMOM VIS
JnanpHedmer — yueObl U
npeacTosiuiell  padoThl MO
npodeccun, CHpaBisIeTCS C
BBITIOJTHEHHUEM
MPaAKTUYECKUX
MPeyCMOTPEHHBIX
MIPOrpaMMOM,  3HAKOM  C
OCHOBHOM JIATEPATYPOH,
PEKOMEHIOBAaHHOMN
MpOrpaMMOHu, JIOMTYCTHJI
MOTPEIIHOCTA B OTBETE Ha
AK3aMEHE u npu
BBITIOJTHEHUHU
AK3aMEHAIIMOHHBIX 3aJlaHuM,
HO oOJtaaer
HEOOXOJIMMBIMH ~ 3HAHUSIMU
I UX YCTpaHEHHUs IO
PYKOBOJICTBOM

3HAHUS
y4e0HOTO
00BeEME,

3aJIaHUi,
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YpoBeHb | OTMeTKa MO MATUOAIITFHONM CUCTEME Omnwucanne
OoCBOEHHUS | (mMpOMeXyTOoUHas arrectarus)™®
KOMIIETCH
TUH
npenojaBaTess
«HEYIOB- «HE «HE OOyyaromuiics
JETBOPH- 3a4TEHO» | 3aYTEHO OOHapyXusl  mpoOensl B
TEJIHHO (HeyIOBIIET | 3HAHUSX OCHOBHOTO
BOPUTENIBH | y4€OHOIO MaTtepuaia,
o)» JOMYCTHJI TIPUHIIUITHATILHBIC
OMMUOKA B  BBIOJHEHUHU
IPETyCMOTPEHHBIX
IPOrpaMMOIl MPaKTUIECKUX
3aJlaHui, HE MOJKET
MPOJODKUTh O0yUYeHUE WU
MPUCTYTIUTD K
podheCCUOHATIBHOM
JESITEIIBHOCTH 1o
OKOHYaHHH
oOpazoBaTeIbHON
OpraHu3alHH 0e3

JOITOJIHUTCIBbHBIX 3aHATUM

* - (¢opMa TPOMEKYTOUHOH aTTeCTallud B CEMECTPE ONpeNesieTcs B
COOTBETCTBHHM C TaOiuIeH 2 paboyeit mporpaMmbl JUCITUTUTHHBI (MOJTYJIS)

4.2.1. Kputepum olleHKH YCTHOTO OTBETA NIPH MPOMEKYTOYHOM aTTecTallun

[Ipu oTBeTe Ha BOMPOC 0OYUAIOIIUIICS TEMOHCTPUPYET:

3HAHMA: O CNocobax u Memooax Camoop2aHu3ayuu camoodpa’08aHus 8
pamkax oceoenuss oucyunaunvl Illpuxknaonas 6 cucmemax 6e3onacHocmu; 06
OCHOBHbIX 3AKOHAX MAMEMAMUKU.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUll annapam 6 NnpaKmuieckoll
oesimelbHOCmU, NPOU3BOO0UmMb pAcyemvl NO U3BECMHOMY ANCOpUMMY, 3a0a6ambs
B0NPOCHL NO U3VUEHHBIM MEMAM, CPAGHUBAMb NO AHALO2UU ANICOPUMMbL DeUleHUS
NPAKMU4eCcKux 3a0au.

BJaJleHHe  HABBIKAMH:  MemooamMu  HOCMPOEHUsi U pearusayuu
mMamemamudeckux mooeneu Oisl peuleHuss HAYYHO-UCCIe008aAMENbCKUX 3a0ay,
nosmopeHuem CmaHOapmHol Npoyeoypvl peuleHus MUnosvlx MamemMamuyecKux
3a0ay N0 U3YUEHHbIM ~ MeMAM,  NpPUMEHEeHUeM  Memooo8  NOCHPOEHUs.
mMamemamudeckux Mmooeneu U uHmepnpemayuel NOJNYYEHHbIX Ppe3yabmamos,
UCNONIL308AHUEM NOTIYYEHHBIX 3HAHUL K U3YUEeHUIO C1e0YIouUxX OUCYUNTIUH KYPCd.

KpHTepHu OleHKH

OTJIHYHO 00Y4aIOIIUICS IEMOHCTPUPYET: BCECTOPOHHEE, CHCTEMATHUECKOE
U TJ1yOOKO€ 3HaHUE YUeOHOr0 MaTepHalia, yMeHUe CBOOOIHO
BBIITOJIHATD MMPAKTUYCCKUC 3aaHUs, IPEAYCMOTPCHHEBIC

IIPOrpaMMOi, YCBOMBIINK OCHOBHYIO JINTEPATYPY U 3HAKOMBIH C
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JIOTIOJTHUTEIIbHON JIUTEPATYPOd, PEKOMEHJOBAHHON ITPOTrPaMMOM.

X0po11o o0yJaromuicss JAEMOHCTPUPYET: IMOJHOE 3HaHUE Yy4eOHOro
Mareprana, YCHEHNIHO BBIMOJIHSIONMNA IPEIyCMOTPEHHBIE B
IporpaMMme IpakTUYECKUE 3aJaHHsl, YCBOUBIIUNA OCHOBHYIO
JUTEPaTypy, PEKOMEHJIOBaHHYIO B mporpamme. OOywaromuiics,
MOKa3bIBACT CUCTEMAaTHUCCKUI XapaKkTep 3HAHUH 110 JUCHUITIIINHE
U CmocoO0eH K WX CaMOCTOSTEIbHOMY IONOJHEHHIO H
OOHOBIICHMIO B XOJ€ JaibHeimed ydeOHOW paboThl U
podecCHOHATBHON IEeITEILHOCTH.

Y10BJIETBOPHUTEILHO o0yyaromuincs JEMOHCTPHUPYET: 3HAHUS OCHOBHOT'O
ydqeOHOro Marepuana B 00beMe, HeOOXOIUMOM ISl JaJIbHEHIIICH
y4eObl M mpeacTosimeil paboTsl 1Mo mpodeccuu, CrpaBiseTCs C
BBITIOJTHEHUEM  MPAaKTUYECKUX  3aJaHMi, MPeIyCMOTPEHHBIX
IpOrpaMMoi, 3HAKOM c OCHOBHOM JIUTEPaTypou,
PEKOMEHIOBAHHOM TPOTrpaMMON.

HEY/J0BJICTBOPUTEIbHO | OOYYAIOLIUICS IEMOHCTPUPYET: MPoOebl B 3HAHUAX OCHOBHOTO
yuyeOHOro Marepuaina, JOMYCKaeT MPHUHIUIKAIbHBIE OLIMOKH B
BBIMIOJIHEHUM  MPAKTUYECKUX  3aJaHUM, MPeayCMOTPEHHBIX
MPOrpaMMOil.

4.2.3. Kputepun o11eHKH BBITIOJTHEHHUSI KOHTPOJBHBIX (CAMOCTOSITEILHBIX)
padort

[Ipu BBITIOJIHEHUH KOHTPOIBHBIX (CAMOCTOSATENBHBIX) Pa00T 00yUYarOIIUACs
JEMOHCTPUPYET:

3JHAHMSA: O CHnocobax u memooax camoopeavusayuu CaM006pa306aHl/l}l 6
pamKkax o0C60€HUA OMCL!Z/H’IJZMHbl Hpumadnaﬂ 6 cucmemax 6e30naCHocmu,' 00
OCHOBHbIX 3AKOHAX MamemamuKku.

YMEHHSI: UCNONIb306AMb MAMEMAMUYecKull annapam 6 npaKkmuieckou
oesmenbHOCmU, NPOU3BOOUMb paciemvl NO U3BECMHOMY AN20PUMMY, 3a0a8ambs
80NPOCHI NO U3VUEHHbIM MEMAM; CPABHUBAMb NO AHAO2UU AN2OPUMMbL PeUleHUs
NPAKMUYEeCKUX 3a0adu.

BJaJleHHe  HABBIKAMHM:  MemooamMu  HOCMPOeHUsi U pearusayuu
mMamemamudeckux mooenel Oiisl peuleHuss HAYYHO-UCCIe008aAMENbCKUX 3a0al,
nosmopeHuem CmaHOapmHol npoyedypvl peuleHus MUnosvlx MamemMamuyecKux
3a0au N0 U3YUEHHbIM  MeMAM,  NpPUMEHEeHUeM  Memooo8  NOCHPOEHUs.
mMamemamudeckux Mmooeneu U uHmepnpemayuel NOJNYYEHHbIX pe3)Ibmamos;
UCNONb308aHUEM NOJIYYEHHBIX SHAHULL K U3YYEHUIO Ce0VIOWUX OUCYUNIUH KYDCA.

Kpurepuu onieHk# BbINOJHEHHS KOHTPOJIbHBIX (CAMOCTOSITEIbHBIX) PA00T

OTJIMYHO 00yyaroluics 1eMOHCTPUPYET: BBICOKUH PE3yIbTaT, OTBETHII
IIPaBWJIBHO U B Pa3BEPHYTOM BHUJIE€ HA BCE TEOPETUUYECKUE
(mpakTHYEeCcKHe) BOIPOCHI, HE AOMYCKAEeT OMMOOK B OTBETE MIPU
pELIeHNN KOHKPETHOM 3aJjauHu.

XOpo1I0 oOydJaronuiics JTEMOHCTPUPYET: XOPOIIUMA Pe3yJabTaT, OTBETHII
MIPAaBUIIBLHO Ha BCE TEOPETHUYECKUE (MPaKTHYECKUE) BONPOCHI, HO
B KpaTkoil ¢opme, 1100 AOMYCTUI OJHY OIIMOKY B OTBETE MPHU
pELIeHNN KOHKPETHOM 3aJJauHu.

Y/0OBJIETBOPUTEIHHO oOyuarouiics JEMOHCTPHUPYET: YIOBJIETBOPUTEIHHBIN
pe3yNbTaT, MPaBUILHO OTBEUYAET TOJIHKO HA YaCTh MOCTABICHHBIX
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TeopeThudeckue (MPaKTUYECKHWE) BOMPOCOB TMPU  PEIICHHUH
KOHKPETHOMU 3a/1a4u.

7| : Ti
HEYAOBJICTBOPUTECIbHO 06yanOI_HI/II/IC$I JACMOHCTPHUPYCT. HCYOOBJICTBOPUTCIIbHB
pe3yjabTaT HE OTBCTUII HA TMOCTABJICHHLIC TCOPECTUYCCKUC
(TIpakTHYeCcKre) BOMPOCHI MU OTBETUI HEMPABWIHHO.
TCOPETHYECKHE  (IIpaKTHYeCKHe) BOIIPOCOB  HIPH  peIICHHH
KOHKPETHOMH 3a/1a4um.
HEY/IOBJIETBOPUTEILHO oGyyarommuiicst AEMOHCTPUPYET: HEYI0BJIETBOPHUTE B HbII

PE3ylBTaT HE OTBETUJI Ha IOCTaBICHHbBIE TEOPETHYECKHE
(ITPaKTHYECKNE) BOIPOCKHT MITH OTBETHIT HEIIPaBHIIBHO.

4.2.4. KpuTepHH OLeHKH BBINOIHEHHsT TeCTOBLIX 3aJaHUH

Ilpu BBIONHEHUU TeCTOBBIX 3aMaHMi obyuarommmiics AEMOHCTPUPYET:

3HAHHSA: O cnocobax u memodax camoopearnusayuu camoobpazoearus &
pamrax  oceoenus Oucyunnunvr Ilpuknaowas e cucmemax beszonacnocmu; 06
OCHOBHbIX 3AKOHAX MaAMemMamuxy.

YMEHMsI: ucnonvzoeams mamemamuyeckui annapam 6 npaKkmuueckoi
OesimenvHOCmU, NPOU3OOUMD pacuemer no uzeecmunomy ancopummy, zadasamv
BONPOCHL NO UYUEHHbIM MeMaM, CPABHUBAMb NO AHANOUL anzopummel peuieHus
npakmuueckux 3aoau.

BJIaleHHe  HaBBIKAMH:  Memodamu nocmpoenuss  u  peanuzayuu
Mamemamuieckux mooenei Onsi peuieHus HAay4Ho-uccredosamenvekux 3adau,
nosmopenuem cmanoapmnoll npoyedypur pewenus munosuix mamemamuueckux
3a0a4  no  uzyueHHLIM memam;  npumeneHuem  memodoe  nocmpoeHusn
Mamemamuieckux  moodeneil u  unmepnpemayuei NONYYEHHBIX Pe3yaLmamos;
UCNONb306AHUEM NONYHEHHBIX SHAHUTI K U3YYEHUIO credyrowux oucyuniun Kypea.

Kpurepuun ouenku Boinosanenus TEeCTOBBIX 3a/IaHUIH

OTJIHYHO OOy YaIOIMHICS IGMOHCTPHPYET: OTIHIHbIC SHAHMS 1 oTBEYaeT H;’
TECTOBBIC 3a/TaHus B npeenax 86%-100%.

Xopomo OOyJarontmiics: 1eMOHCTpHpYeT: XOpOIIIWEe 3HAHUS U OTBEYAET H;I
TCCTOBLIE 3a/laHus B Iipejesax 74%-85%.

—

OTBEHACT HA TECTOBBIE 3a/IaHMs B HpeJeiax 60%-73%.

YAOBJIETBOPHTEJILHO 06y‘-IaJOHlHI7!C${ JACMOHCTPHPYET: YAOBJICTBOPUTEIIbHBIE 3HAHUS U
Hey}IOBJleTBoplflTeJ]bHO O6y'-Ia}OH.[PIﬁC$I ACMOHCTPHPYET: HCYIIOBJICTBOPHUTEIILHEIE 3HaHH7’

M OTBCYACT HA TECTOBBIC 3a/IaHUs HIKE 60%.

Paszpabomuux: ooyenm, Kouezaposa O.C., ///z%ﬁ( Z’/
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