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npouecce ocsoenust OITOII

B peE3yIbTaTC HM3IYUYCHUA AWCHUIIIMHBI

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

«HpI/IKIIaI[Ha}I Mar€éMaTHuKa B

IPUPOI000YCTPOMCTBE M BOJOIMOJIB30BAHUMY OOYyYaIONINecs, B COOTBETCTBUU C
®I'OC BO no nporpamme OakamaBpuara 20.03.02 IlpupomooOGycTpoiicTBO u
BOJIONOJIb30BaHUE, YTBEP)KIECHHOIO MpHUKazoM MuHHUCTEpCcTBa 00pa3oBaHUs U
Hayku PO ot 26.05.2020 r. Ne685, dopmupyroT cremyromme KOMIETSHIINH,
yKa3aHHbIe B Ta0uIe 1.

Taoauna 1

®opMupoBaHUe KOMIIETEHIUI B Mpolecce H3yYeHUs1 TUCHUILINHBI
«IIpukaagHas MaTeMaTHKA B IPUPOI000YCTPOIiCTBE U BOJONOJIb30BAHUI)

MIICTCHII WA T TYPHBI Tallbl b HATHU ICHOYHbI
Komnere C e Ora B 3a OneHouHsle
Kon HaumenoBanwue AJIEMEHTBI (dhopmMupoBaH VTS CpeCTBa s
KOMIICTCHIINU (B us (i)OpMHpOBaHI/Iﬂ OLICHKHU YPOBHHA
pE3yibTaTe KOMIICTCHIINHU KOMIICTCHLINHU C(bOpMHpOBaHHOCTI/I
OCBOCHUA B IIponecce KOMIICTCHIIHN
JUCHUITITMHBI OCBOCHUA
oOyuaromuit OIIOIT
*
JIOJDKEH 3HaTh, (cemecTtp)
YMETb, BIAJIETh)
1 2 3 4 5 6
OIIK-2 Cnocoben 3HAET:. OCHOGHbIE 2,3 Jlexnumu, IIpomexyTouHas
npUHUMAMb 3aKOHbL MIpaKTUYECKUE arrectanys NeNe 1. 2.
MAMeMaAmuKuy: 3aHSTH, KontponbHbie paboThl
ydyacmue 6 .
meopuu QhyHKyuil CaMOCTOSITeNIbHAS 1-12
Hay4uHo- MHO2UX HEpeMEHHbIX pabota CaMoCTOSTENbHBIE
uccreoosamens | u paGoTHI
CKOU oughepenyuanvrvix
dessmenvrocmu | YPashenut; meopuu
KPamuoix
HA OCHoee .
UHMe2pPanos,
UCNoJ1b306AHUA meopui meopuu
ecCmeCcmeeHHON | eeposmHuocmell u
ay4HblX U Mamemamuyeckou
MEXHUYECKUX CMAmucmuKy
HayK, yuema ymeer:
mpebosanuil npous600ums
oKoNI02UYeCKol | PActentl no
U36eCMHOMY
u anzopummy;
NPoOU360OCMEEN. | sqoasams sonpocul
Hou 1O U3YUECHHBIM
bezonacHocmu. | memam;
CpaBHUBAMD NO
anano2uu
anzopummsl
peuenus
NPAKMU4ECKux
3a0au




BJajieeT
nosmopeHuem
cmanoapmuoul
npoyedypsl pewienus
MUNOBHIX
MamemMamuiecKux
3a0ay no u3yYeHHbIM
memam;
npumeHenuem
Memooos
nOCmMpoeHus.
MaAmMeMamu4ecKux
Mooeneil u
unmepnpemayueti
HOJYYEHHBIX
Pe3yIbmamos;
UCHOTIb308AHUEM
HOJYYEHHbIX 3HAHULI
K U3YYEHUIO
cnedyrouux
OUCYUNTUH KypCa

2,3 Jlexiuu, [IpomexxyTouHas
MIPaKTUIECKHE atrectanus NeNe 1. 2.
3aHATHSA, KonTponbHbIe paboThI
CaMOCTOsATeNIbHAs 1-12
pabota CamocTosTe/IbHbIC
paboTsI.
Komnerenmust OIIK-2 — Takke ¢opMupyeTcss B XO0JIe OCBOCHHUSA

aucuuniaud: Kommnerennus OIIK-2 — Takxke ¢opmupyercss B XOJe OCBOSHHUS
muciuiinH:  Marematuka (6a30Bblii  ypoBeHb), CTaTUCTUYECKHUE METOIBI
00paboOTKH JaHHBIX B TPHUPOAOOOYCTPOMCTBE W BOJOMNOJB30BaHUM, DuU3MKa,
['mapaBnuka, Xumus, Dxonorus, be3onacHOCT,  KM3HEAECATEIBHOCTH,
DNEeKTPOTEXHUKA, DJIEKTPOHMKAa W aBToMaTu3auus, [loaroroBka k mpoieaype
3aIMTHI U 3aIIUTa BEIMYCKHON KBAU(DPUKAIIMOHHOU Pa0OTHI.

2. Onucanue nmoka3sareyied 1 KPpUTEPUEB OLICHMBAHUS KOMIIETECHIIMI
Ha pa3jIMYHbIX ITanax ux (pOpMHUPOBaAHUSI, ONNMCAHUE IKAJ OLeHUBAHUS

Tabmuna 2




IlepeyeHb O1LIEHOYHBIX CPEICTB

Haumenosanue
/T | OIIEHOYHOTO CPEJICTBA

Kpartkast xapakrepucruka
OLICHOYHOI'O CPEJCTBA

[IpencraBneHue o1EHOYHOTO
cpeacrsa B OM

1 KOHTpOJIbHasl paboTta

CPEICTBO NMPOBEPKU YMEHUI
MPUMEHSTH NOTY4YEeHHbIE 3HAHUS
JUI pelleHus 3a1ay
OIpENIeNIEHHOT0 TUIA TI0 Pa3elry
WJIN HECKOJIBKHM pa3iesiaM

KOHTPOJIbHBIX pa60TbI 1o
BapuaHTaM

2 TECTHPOBaHUE

METOJl, KOTOPBIN MO3BOJISAET
BBISIBUTH YPOBEHb 3HAHUM, YMEHUI
M HaBBIKOB, CITOCOOHOCTEN 1
JIPYTHUX Ka4eCTB JINIHOCTH, a
TaKXXe UX COOTBETCTBHE
OTIpeNIeICHHBIM HOpMaM ITyTeM
aHaau3a CIoco00B BBIMOIHEHUS
oby4armuMucs psiia
CIIELMATILHEIX 3aJaHui

0OaHK TECTOBBIX 3aJaHMI

3 camocTosTeNbHas padboTa

caMmocTosTelbHas pabora
00yJaroIerocs — 3T0 Takas ero
JIEATEILHOCTh, KOTOPYIO OH
BBITIONTHSET Oe3
HEMOCPEICTBEHHOTO Y4aCTHs
MPEroIaBaTes, HO MO ero
3aJIaHUIO U MO]] €r0 HAOJIIOICHUEM.
OO0yJatomtuiics, 00J1aTatOTITHIA
HaBBIKAMU CAMOCTOSITEIbHON
paboThl, aKTHBHEE U IITy0Ke
ycBauBaeT y4eOHbIN MaTepua,
OKa3bIBACTCS JIYUIIIC
TMOJATOTOBJICHHBIM K TBOPYECKOMY
TPyAy, K cCaMO0OOpa30BaHUIO U
MPOIOJIKCHUIO yUCOBI.

CaMOCTOSTEIbHEIC pa60T1,1 1o
BapuaHTaM

4 YCTHBIH OIIpOC

METOJ KOHTPOJIS, TO3BOJISAIOIINNA
HE TOJbKO OIpAaIluBaTh U
KOHTPOJIMPOBATh 3HAHUS
oOygaromuxcs, HO U cpasy ke
MONPABJIATh, IOBTOPSATH U
3aKpEIJISTh 3HAHUS, YMEHUS 1
HaBBIKU.

6aHK BOIIPOCOB

5 PYOESKHBI KOHTPOJIb

MpeAToaraeT BhIsIBICHNE
Y4€OHBIX TOCTHKEHUN
o0yJaromuxcs 3a onpeIeIeHHBIN
MPOMEXYTOK CEMECTpa,
CHocOOCTBYET CBOEBPEMEHHOI
JIMKBUJIALIUU 33J0JDKEHHOCTEH.

0aHK BOTIPOCOB

IIporpaMmma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTLTUHbI
«IIpukIagHas MaTEeMaTHKA B IPUPOA000YCTPOMCTBE U BOAOIOJIb30BAHUN»

K
KonTponmpyemeie on N
Ne A3 KOHTPOJIUPYEMOH HanmenoBanue
n/n P KOMIIETEHIINH (W OLIEHOYHOT'O CPe/ICTBA
(TeMbI TUCIUTUIMHBI)
€€ YacTH)
1 2 3 4
1 | Auddepenmmanpupie | OITK-2 KonTtponsHast padora Ne 1, 2, 3
ypaBHEHHMSI CamocrosTenbHas pabora
2 | OyHKIHHA OIIK-2
YHKIL KonTtponsHast pabora Ne 4, 5, 6
HECKOJIbKUX
MIEPEMEHHBIX

4




Ko
KonTponupyemsie A .
Ne A3 KOHTPOJIUPYEMOI HanmenoBsanue
n/m P KOMITETEHINH (WU OLICHOYHOT'O CPEJICTBA
(TEMBI TUCITUTIUHBI)
€€ YacTH)
1 2 3 4
3 | Teopus OIIK-2 KonTtponpnas padora Ne 7, 8, 9
BEpPOSITHOCTEN
4 | Cnyuaiinble OIIK-2 KonTtponsHas padora Ne 10, 11
BEJINYHHBI
5 | Maremaruueckas OIIK-2 KonTtponpHas padora Ne 12
CTaTUCTHUKAa TeCTI/IPOBaHI/Ie.
Onucanue nokasartejei u KpUTEPpUEB OCHUBAHUA KOMHeTeHHl/Iﬁ 1o
AUCHHUIIJIMHE «HpI/IKJIaIlHaH MaTeMaTuKka B HpﬂpOIlOOﬁyCTpOﬁCTBe u
BO/JI0OITIOJIB30BAHUM) HA PA3JIMYHLIX 3TallaX UX q)OpMI/IPOBaHI/Iﬂ,
Ol CaHue MKaJ OICHUBAaHUA
KO,I[ HJ'IaHI/IpyeMBIe ITokazarenu u KPpUTCpUH OLICHHUBAHUA PC3YJILTATOB O6y‘~ICHI/I$I
KOMIIETEHIIN pe3yJIbTaThl HIKE IIOPOrOBBIA | NMPOJABUHYTHIN BBICOKUI
U, DTaIlbl oOy4deHus MIOPOTOBOTO yYpOBEHb YPOBEHb YPOBEHBb
OCBOEHUS YpOBHS (ynosneTBopu (xopor0) (0TIMYHO)
KOMIICTCHIIN (HGYI[OBJ'IGTBOPI/I TCJ'ILHO)
u TEJILHO)
1 2 3 4 5 6
OIIK-2, 3HAET 0 cnocobax | oOydarouuiics He loOyJaronmics loOyuaromuiics loOyJaronmics
2 ceMecT U Memooax 3HAET 3HAYUTEIBHON  [IEMOHCTPHPYET ITeMOHCTpHUpyeT ITEMOHCTPHUpYET
p camoobpazoeanus | ACTH MPOTPAMMHOTO  BHAHHS TOTBKO BHaHHE MaTephana, HeBHAHUE OCHOBHBIX
6 pamKax MaTepHaia, II0X0 OCHOBHOTO [Tormyckaer [OHATHI U METOIOB
S OpHEHTHpPYETCS B MaTepuaia, HO He  [CYLIECTBEHHBIX ITHHEHHOM 1
I Y o MOHATHSIX M METOJIAX  BHAeT JieTalei, [HETOUHOCTEH BEKTOPHOI1 anreOpsl,
puKnaonda 6 JIMHENHHOH U lnoryckaet AHAJTUTUYECKON
;zpup00006ycmp0 BEKTOPHOIT anreOpbl,  [HETOYHOCTH B reoMeTpHH,
ucmee u AQHATUTHYECKON (bopMyIHpOBKax, i depenmansHOT
68000NONbL30AHULU | TEOMETPHH, HapyIiaer 0 UCUHCIICHUS,
muddepeHaIbHOTO  [TOTHYECKYIO MPaKTUKH
WCYHCIICHHUS, HE 3HACT  [TOCIEHI0BATENBHOCT PUMEHEHHS
MPAaKTHKY TIPUMEHEHUS b B U3JI0KEHAH MaTepuaa,
MaTepHaia, I0MyCKaeT [IPOTPaMMHOTO MCUePITBIBAIOIIE 1
CYIIECTBEHHbIC MaTepuaia [OCJIe/I0BATEIBHO,
OLINOKH [ETKO U JIOTHYHO
M3/araeT Matepual,
XOPOILIO
OpHEHTHpYeTCS B
MaTepuaie, He
BaTpyIHSETCS C
OTBETOM TIpH
BHIOM3MECHCHHI
BagaHuil
yMmeer: HE ymeeT B LIEJIOM B LIETIOM cdopmupoBaHHOE
UCNIONb308AMNb UCIIOJIb30BAaTh METOBI | YCIIEIIHOE, HO HE YCIIEIIHOE, HO yYMEHHUE
wamemamuyecky | ¥ TIPHEMBI THHEHHON H | CHCTEMHOE yMEHHe | cofepKalue TIPUMEHSTH
ii annapam O BEKTOPHOM anr?6p51, TIPUMEHSATH OT/IENbHBIE TIOHSATHS H METOJIbI
AHAMTHIECKO TIPHEMBI B METO/IBI | MIPOOENBI, YMEHHE | JIMHEHHOM
camoobpazosanus NI .
reOMeTpHH, TIHHEWHON U TPUMEHSATH BEKTOPHOM
¢ bepeHIIaTBHOTO BEKTOPHOM IpUEMBI U METOAbI | anreOpsl,
HWCYHUCIICHUS, anreOpsl, JIMHEHHOH U AHAJIMTHYECKOM
JIOITyCKaeT AQHAJUTHYECKON BEKTOPHOMU reOMETpUH,
CyIIIECTBEHHBIE reOMETPUH, anreOpwl, nuddepeHITHaIbHO




OIIMOKH, HEYBEPEHHO,
¢ GonpIInMH
3aTpyAHEHUSIMU
BBITOJHSIET
CaMOCTOSITEIIFHYIO
paboTy, GOJBIIHHCTBO
3a1aHAH,
MIPeTyCMOTPEHHBIX
porpaMmon
JHCIMIUTIHEL, HE
BBIMIOJTHEHO

nudbepeHranbsHO
IO UCUYUCIICHUSI
IUTSE PELLICHUS
y4eOHBIX 3a7a4

AHAJIMTUYECKOM
reOMETPHH,
nuddepeHransHO
TO UCUUCIICHHS
IUTSL peLIEHHST
Y4eOHBIX 3324

IO UCYUCIICHUS
JUISL PeLIeHUs
yueOHBIX 3a71a4

BJIajieeT
HABBIKAMU:
peanusayuu
NONMYYEHHbIX
SHaHULl U YMeHutl
ona
camoobpazoeanus

oOyJaronuiics He
BJIajieeT HaBBIKaMU
TIPUMEHEHHS
MaTeMaTHIECKIX
3HaHUN U METOJI0B NpHU
PpEeLIeHNN IPUKIAAHBIX
3ajad, JOMycKaeT
CYIIECTBEHHBIE
OIIHOKH, C OOJIBIINMU
3aTPyIHCHUSIMA
BBITOJTHSET
CaMOCTOSITEIBHYIO
paboty, 6OJBIINHCTBO
3a/1aHui

B LIEJIOM
yCIEeLIHoe, HO He
CHUCTEMHOE
BJIaJICHUE
HaBBIKAMU
MIPUMEHEHUS
MaTeMaTHYECKHUX
3HAHUI U METOJI0B
JIMHCHHON U
BEKTOPHOMH
anreOpel,
aHAIINTHYECKOM
TreoMeTpHUH,
muddepeHaIbHO

B LIEJIOM
yCHemHoe, Ho
cozieprkaliee
OT/IEJIbHBIE
po0ebl in
COIIPOBOYXKAIOIIIEE
¢S OTACIIbHBIMU
OIITHOKaMH
BIIaJICHUE
HaBBIKAMH
MIPUMECHEHHUS
MaTeMaTHYECKHUX
3HAaHUM ¥ METOJ0B
JIMHEHHON 1

YCIIEIIHOE 1
CHUCTEMHOE
BIIAJICHUE
HaBBIKAMU
TIPUMEHEHUS
MaTeMaTHYECKHUX
3HAHHH U METOJI0B
JIMHEWHOH U
BEKTOPHOH
anre0pel,
AHAIINTHYECKOU
TEOMETpPHH,
nuddepeHanbsHO
0 UCUHCICHUS

MPEIYCMOTPEHHBIX IO UCUUCIICHUS] BEKTOPHOI NP PEIICHUA
POrpamMMoii PH PEIICHHI anreOpsl, MPUKJIAJHBIX 33184
JMCUHILTHHBI HE MPUKJIAAHBIX 33184 | aHATUTHYCCKOU u
BBITIOJIHCHO TCOMETPHH, HHTEPIPETHPOBATD
i depeHnMaIBHO | TOyJaeMble
r'0 UCUHCIICHUS pEe3yNbTaThI
[pPH PELICHUH
NPHKJIAIHBIX 331249
OIIK-1 3HAET 0 cnocobax | oOydaromuiics He 00y YarOIIHIACSE 00y JarOIIHIACS 00y YarOIIHHCS
3 U Memooax 3HAET 3HAYUTEIBHON  [IEMOHCTPHUPYET [IeMOHCTpHUpYeET [TEMOHCTpHUpYET
CEMECTp camoobpazoeanus | TACTH MPOTPAMMHOTO  BHAHHS TOTBKO BHaHKE MaTepuasa, HeBHAHUE
6 npakmueckoi Marepuaia, mioxo OCHOBHOT'O [momyckaer POrpaMMHOT0
DemeTbHOCTIL OpHEHTHPYETCS B MaTepHaia, HO He CYIIECTBEHHbIX Marepuara,
. MPOrpaMMHOM BHaeT jieTanei, [HeTOYHOCTEH MPaKTHKA
HOGbLX SHAHUMU U Marepuase, He 3HaeT  |[OMyCKaeT PHUMEHEHHS
YMeHUU 6 pAMKAX | ppakTUKy NPUMEHEHHsS] [HETOUHOCTH B Marepuaia,
oucyunumbl MaTepHana, TomyckaeT |[(hopMyIupoOBKax, McUepnbIBatoLIe U
Tlpuxnaonasn CYIECTBEHHbIC HapyIiaer [OCJIe/I0BATEIBHO,
mamemamura 6 OLINOKH ITOrMYECKyIO METKO U JIOTHYHO
a6m0M06u]Ze_ u MMOCJICIOBATCIIBHOCT 3J1aracT MaTepual,
mpaxkmopocmpoe b B M3JI0KEHUH XOPOILIO
. POrpaMMHOT0 OpHEHTHUpYETCS B
MaTepuaia MaTepuase, He
BaTpyaHAETCS C
OTBETOM TIpH
BHIOM3MECHCHHI
BagaHuil
yMeer: HE yMeeT B IIEJIOM B LIEJIOM copmupoBaHHOE
UCNOJIb308ANb HCIIOJIB30BaTh METOAbI yCOemHoe, HO HE YCOEmHOE, HO YMEHHUE
mamemamuyecky | A TPUEMBI CHCTEMHOE YMEHHE | CO/IepIKallne HPUMEHSITH
i annapam o1 MPOrpaMMHOTO HPUMEHSTH OT/IeNbHbIC HOHSATHS U METO/IBI
canoobpazosanus MaTepHuana, JOMyCKaeT | MPHEMbl U METOABI | MPOOEIbl, YMEHHEe | MPOrpaMMHOIO
. CYIIIECTBEHHbIE POrPaMMHOTO IPUMEHSTH MaTepuania Jist
6 npaxmudeckou OHIUOKH, HEYBEPEHHO, | Marepuaia Juist NpPHEMBI M METOJIBI | PEIICHHS YUEOHBIX
OesmenvHocmu ¢ GoBIIME peleHns y9eOHbIX | MPOrpaMMHOTO 3a/1a9

HOBbIX 3HAHUN U
yMeHutl

3aTpyAHCHUSIMHU
BBITIOJTHSIET
CaMOCTOSITEIBHYIO
paboTy, GONBIIMHCTBO
3a1aHHH,
HPEeyCMOTPEHHBIX
porpammon

3a7a4

MaTrepHana Jyis
penreHus yaeOHbIX
3aja4




JIUCHUILIINHBI, HE
BBITTOJTHCHO

BJIaJeeT oOydaronuiicst He B LIETIOM B LIEJIOM YCIIEIIHOE U
HABBIKAMH: BJIAJICCT HABBIKAMHU yCIeNIHoe, HO He YCIIEIIHOE, HO CHCTEMHOE
peanuzayuu TIPUMEHEHHS CHCTEMHOE cozepxKaree BIIaJICHUE
nonyuenvix MAaTEMATHIECKHX BIIAJICHUE OT/ieTIbHBIC HaBBIKAMU
o . | 3HAHWH M METOJIOB MPH | HaBBIKAMHU npo0eITbl Witk MIPUMEHEHHS
SHAHUU U YMEHUU
PCLICHUM MPUKIAAHBIX | NPUMEHCHUS COIPOBOJKJAIOIIEE | MAaTEMAaTH4ECKUX
ona 3a71a4, JOIyCKaeT MaTeMaTHYeCKUX Csl OTZEIIbHBIMU 3HaHHUH U METOZIOB
camooopasosanus CYIIECTBEHHBIE 3HAHMI ¥ METOJIOB | OIIMOKAaMH JIMHEHHON 1
6 NPAKMULECKOU OIINOKH, ¢ OONIPIIUMH | JIMHEHHOH U BJIaJIcHUE BEKTOPHOI
OesamenbHOCU 3aTPyJHECHUSIMH BEKTOPHO# HaBBIKAMH anreOpsbl,
BBITIOJIHSET anreGpsl, PHUMEHEHHS AHATMTHYECKON
CaMOCTOSITEIIbHYIO AHAIIMTHYECKON MaTeMaTHYeCKUX reOMeTpHH,
paboTy, GOIBIIMHCTBO | T€OMETPHH, 3HAHMI U MeTONIOB | auddepeHnnaIsHo
3aJaHUI muddepeHIaIbHO | TUHEHHON U IO UCYHCIICHUS
IPEIYCMOTPEHHBIX IO UCUUCIICHUS BEKTOPHOI IIPH PEIICHUU
IPOrpaMMOoi IIPY PEIICHUI anreOpsl, MPUKJIAHBIX 3a/1a4
JMCLHUIUTHHBI HE NPUKJIAHBIX 33/1a4 | aHATUTHYECKOH n
BBIIIOJIHCHO TEOMETPHH, HHTEPIPETHPOBATD
muddepeHnaIbHO | TOyJaeMble
TO UCYUCIICHHS Pe3yJIbTaThI
[PH PELICHUH
NPHKIAIHBIX 33134
OIIK-2 3HAET: 0 oOyyaronuiics: He loOygarommiics loOyuaromuiics loOygaronmiics
3 cnocobax u 3HAeT 3HAYUTENBHOH  [IEMOHCTPHUPYET [IeMOHCTpUpyeT ITEMOHCTPUPYET
CeMECTp Memooax YacTH IPOTPAMMHOTO  BHAHHS TOJBKO pHAHIHE MaTepHall BHAHHE OCHOBHBIX
meopemuveckux y | MATEPHANA, ILI0XO OCHOBHOT'O [reopuu GYHKIUHA MOHSATHH 1 METO0B
OpPHEHTUPYETCS B MaTepuaia TCOpHH  [MHOTHX IIEPEMEHHBIX [TeOpHH (HYHKIHI
9KCnepuMeHmans

HOHATHUAX U METOaxX

(byHKIMIT MHOTHX

158

IMHOI'UX

HbLX HAYIHbIX Teopru QYHKIHIA MepPEMEHHBIX U b depeHInaTbHbIX [TePEeMEHHBIX 1
uccnedo8anuii no | yyorpx HepeMEHHBIX M [Tup(epeHIMaIbHbl  [ypaBHEHHUI; Teopuu [ depeHIranbHbI
noucky u muddepeHINaIbHEIX (X YPAaBHEHHIA; [KpaTHBIX U X YpaBHEHUI;
npogepke HO8blx YPaBHEHUI; Teoprn TCOPHUH KPATHBIX M [KPUBOJIMHEHHBIX [TCOPHUH KPaTHBIX U
uoei KpaTHBIX U [KPUBOJIUHEMHBIX MHTETpaJloB; TEOPUU |[KPUBOJUHEMHBIX
cosepuencmeosa | KPUBOTHHEHHBIX MHTErPANOB; TCOPHH |[IUCIIOBBIX H MHTErPaioB; TCOPHU
HUSL HOZEMEbLX HHTErPAJIOB; TCOPHU  [IUCIIOBBIX U (DYHKIMOHANBHBIX  [dHUCJIOBBIX H
mpancnopmno- YHCIIOBBIX H (DYHKIMOHANBHBIX  [PS/IOB @ , HE (bYHKIOHATBHBIX
(bYHKIMOHATBHBIX PSZIOB , HO HE 3HAET  |TOMyCKaeT PSIOB, MPAKTHKU
MExXHON02UHECKUX L
PSIOB, HE 3HAET [meTanei, OMycKaeT |CYIeCTBEHHBIX PHUMEHEHHS
cpedcms, 6 NPaKTHKY IPUMEHEHUS] [HETOYHOCTH B [HEeTOYHOCTEH MaTepuaia,
PAaMKax 0C60enUA | yarepuana, JOMycKaeT [(hOPMYIHPOBKAX, MCYEPIIBIBAIOLIE U
oucyununvl CyIIECTBEHHBIE HapymaeT [OCIIeI0BATENBHO,
Tpuxnaonas OLINOKH lTormuecKyo [METKO U JIOTHYHO
Mamemamura 6 [OCIIe10BaTeIBHOCT M3J1araeT MaTepual,
npupoaoo6ycmp0 Ib B U3JI0KCHUH IXOpOLIO
ticmee u pOrpaMMHOTO OpHEHTHPYETCS B
B0OONONB30BAHUL MaTepuaia MaTepuase, He
BaTpyaHseTCs ¢
OTBETOM TIpH
BHIOM3MEHEHUN
BagaHuil
yMeer: HE ymMeeT B LIETIOM B LIEJIOM copmupoBaHHOE
npou3600umb HCIIOJIb30BAaTh METOJBI | YCIEIIHOE, HO He YCIENIHOE, HO yMeHHe
pacuemsi no U TIPHEMBbI TEOpHH CHCTEMHOE YMEHHE | CO/IepIKallne HPUMEHSThH
usecmnoMy GbyHKIMiT MHOTUX MPUMEHSTh OT/ieTbHbIC TIOHSTHS H METO/IbI
. MEPEMEHHBIX U MPUEMBI ¥ METOJIBI | MPOOEIBI, yMEHHE | Teopuu QYHKIHI
aneopummy, nmddepeHIaTbHBIX TEOpHH YHKIIHH MIPUMEHATH MHOTHX
s3adasamo ypaBHEHHit; Teopun MHOTHX HPHEMBI ¥ METOJIbl | MEPEMEHHBIX U
60npocsvl no KPaTHBIX U MEPEMEHHBIX U Teopuu QYHKIHI b depeHnaIbH
U3y4eHHvim KPUBOJIMHEHHBIX i bepeHHaIbH MHOTUX BIX YpaBHEHHUIA;
memam, UHTETPAJIOB; TEOPUU BIX YpaBHEHHUIA; NEPEMEHHBIX U TEOPUHU KPATHBIX U
CpasHuBams no YHCJIOBBIX U TEOPHH KPaTHBIX B | AuddepeHInaIbH KPUBOJIMHEHHBIX
anano2uu (bYHKIMOHATBHBIX KPUBOJIMHEHHBIX BIX YpaBHEHHIA; HHTErpajoB;
anzopummbl PSLIOB, IOIyCKaeT HHTETrpajoB; TEOPHH KPATHBIX H | TEOPHH HHCIIOBBIX
pewenus CYILIECTBEHHbIE TEOPHH YUCIIOBBIX | KPUBOJIMHEHHBIX u
OLNOKY, HEYBEPEHHO, | M HHTETrPAaJoB; (bYHKIMOHATBHBIX
NpaKkmuyecKux
C 60J'll>[HI/IMl/I (byHl(LlI/IOHaJ'leI)IX TCOPHUHU YHUCIIOBBIX pPAOOB 1A
sada. 3aTPYAHEHUAMU pAnoB 11 u perieHust yueOHbIX
BBITIOJIHACT peUICHUA y'~le6HbIX (byHKLU/lOHaIlebIX 3aaa4

CaMOCTOSTEIIbHYIO

3anaqd

PSIOB JUIs




pereHns yaeOHbIX
3aa4

paboty, 60JIBIINHCTBO

3aJIaHUM,

[PETYyCMOTPEHHBIX

IIPOrpaMMon

IUCIUTUTAHBL, HE

BBIIIOJIHCHO
BJIaJeeT obyuaronuiics e B LIEJIOM
HABBIKAMM: BIIaJICCT HaBBIKAMH yCIIelHoe, HO He
nosmopenuem PUMEHEHHS CHCTEMHOE
cmandapmoi MaTeMaTHHECKHX BIaJICHUC

3HAHUH ¥ METOZIOB HaBBIKAMH
npoyeoypul L

TeopuH GyHKIHMI MPYMEHEHUS
pewenus MHOTHX TIEPEMEHHBIX M | MATeMaTHIECKHUX
munoeslx nudpepeHInanTbHBIX 3HAaHUK U METOJI0B
MAMEMAMUYECKU | ypaBHEHU; TEOpUU TeopuH QYHKIUH
X 3a0au no KPaTHBIX U MHOTHX
U3YUEeHHbIM KPHUBOJHMHEHHBIX MePEeMEHHBIX U
memam; HMHTETPAJIOB; TEOPUU muddepeHaibH
npumenenuem YUCIOBBIX H BIX YPaBHCHHII;
Memodos (GYHKIHOHATBHBIX TCOPHH KPATHBIX 1

PSLIOB NIPH PELICHUH KPUBOJIMHEHHBIX
nocmpoenus .

MPUKIIAHBIX 337124, HHTErpajoB;
MAMEMAMULECKU | 1onyekaer TEOPHH YUCIIOBBIX
X modeneii u CyIeCTBEHHBIE u
unmepnpemayuei | ommbk, ¢ GonbmuME | BYHKIHOHATBHBIX
NOJY4EeHHbIX 3aTPYIHECHUSIMH PSIIOB TIPH
Pe3yIbmamos; BBITIOJTHSIET pereHnn
UCNOJIb308AHUEM CaMOCTOATEJIbHYIO NPUKIAAHBIX 3a1a4
NOTYUeHHbIX pa60Ty,v OOJIBITMHCTBO
SHanUil K 3ajlaHin
-, TPE/IYCMOTPEHHbIX

POTpamMMOoii
caedyrouux JUCIUTUTAHBI He
OUCYUNTIUH KYPCA. | primonHeHo

B II€JIOM
YCHEILIHOE, HO
cozepxalee
OTZENbHbIE
poOenbl in
COIPOBOJKAOIIEE
s OTIENEHBIMU
onrnoKamMu
BJIaJICHHE
HaBBbIKaMH
MPUMEHEHHS
MaTeMaTHIEeCKUX
3HAaHMH ¥ METOZIOB
TeopuH GYHKIUH
MHOTHX
MePEMEHHBIX 1
nmuddepeHpans
bIX YpaBHEHHUH;
TEOPUH KPAaTHBIX U
KPUBOJUHENHBIX
UHTETPAJIOB;
TEOPUH YHUCIIOBBIX
u
(YHKIMOHATIBHBIX
PSIOB IIpH
peleHnn
MPUKIATHBIX 33029

YCIENIHOE H
CHCTEMHOE
BIIaJICHHE
HaBBIKAMU
MIPUMEHEHHS
MaTeMaTHYeCKUX
3HAHHUN U METOJIOB
Teopuu QYHKIUH
MHOTHX
NIEPEMEHHBIX U
nuddepeHHanbH
BIX YpaBHEHMH;
TEOPHH KPaTHBIX U
KPUBOJIMHECHHBIX
HHTErpajoB;
TEOPHHU YHCIIOBBIX
u
(YHKIHOHATBHBIX
PsIOB HIpH
pelIeHuH
MIPUKJIaHBIX 3a/1a4
u
HHTEPIPETHPOBATD
ToJTyJaeMble
pe3yIabTaTh

3. TunoBble KOHTPOJIbHbIE 32]aHUS WU HHbIE MATEPHAJIbI, HEOOX0IMMbI€
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHUS KOMIIETEHIIMI B IIpoLecce
0CBOCHHUS 00pa30BaTe/IbHON POrPaMMBbI

3.1. KonTpoJbHbIe padoThl

Temamuka KOHNIPOJIbHbIX pa60m YCTAaHaBJIMBACTCA B COOTBCTCTBUU C

TEMATUKOM MPOUICHHOTO JICKIIMOHHOTO Kypca.

Konuuecmeo sapuanmos nis xaxaoro 3aganus — 20.

KourpouabHas padora Nel

13. B 3amauax 13.1- 13.20 peumts auddepeHunaibHple YpaBHEHHs MEPBOTO

NopsiaKa:
131, y=X*5. 13.2. xyy'=x* +y;
8X+y
13.4. xy’+xtglzy; 13.5. xy'+ yInX:O;
X X

13.7. xyy'=x*-y?; 13.8. (x—y)y'=2x+y;

13.10. xy’InX:x+yInX; 13.11. xy’:y+2xctgl;
X X X
13.13. xyy'=2x* +y?; 13.14. x?y'=y? + xy+ x?;
8

13.6. y’:l+sin X;
X X

13.15. (2x+y)y'=x+2y;




2
13.16. y'=%+1/1—y—2; 13.17. (x-2y)y'=(x+y); 13.18. xy’=y +3xsin
X

y

13.19. xy'=y+ylh ;;

=
X

13.20. (3x+y)y'=x+3y.

KonTpoJsbnas padora Ne2

14. B 3agauax
nrddepeHInaIbHOTO

BTOPOTI'oO

14.1 — 14.20 HaillTH YaCTHOE pEIICHUE OIHOPOIHOTO
YpaBHECHUS

ImopAaakKa C IIOCTOAHHBIMH

Kod(dpurreHTamMu, yI0BICTBOPSIONICE 33/ JaHHBIM HaYaTbHBIM YCIIOBHSIM:

14.1. y" —-7y' + 10y = 0; y(0) = 2; y'(0) = -1.
14.2. y" + 2y' + 10y = 0; y(%) = 0; y'(%) = 1.
14.3. y" —-6y"' + 9y =0; y(0) =1, y' (0) =0.
14.4. y" +8y' + 7y =0; y(0) = 2; y'(0) = 1.
145. y"+ 9y =0; yr) =0; y'(r)=-1.
14.6. y" —7y" + 12y = 0; y(0) = 2; y'(0)=-2.
14.7. y" +9y' =0; y(0)=1; y'(0)=-3.
14.8. y" —3y' + 2y =0; y(0) =0; y'(0) = 1.
14.9. y" -5y"' + 6y = 0; y(0)=5; y'(0)=0.
14.10. y" - 2y' + 5y = 0; y(0)=-1; y'(0)=0.
14.11. y" + 16y =0; y(m) =-1;  y'(r) =0.
14.12. y"+10y'+25y=0; y(0)=1; vy(0)=1.
14.13. y" -6y =0; y(0) = 2; y'(0) = -2.
14.14. y" —4y' + 4y = 0; y0)=1; vy'(0)=a3.
14.15. y" - 8y' + 15y = 0; y@0)=1; y(0)=-2.
14.16. y" —4y' + 17y = 0; y(%) = 0; y'(%) = 1.
1417 y" -2y +y =0; y(1)=0;  y'(1)=2
14.18. y" +y =0, y(r) =-1; y'(r) =-4.
14.19. y" - 7y' + 6y = 0; y(0) = 2; y'(0) = 0.
14.20. y" + 8y' + 16y = 0; y(0)=1; y'(0)=0.

KonTpoabnas paéora Ne3

B 3agauax 15,1 — 15.20 mwnaiitu oOuee penieHue OJHOPOIHOIO

mudepeHnanbHOT0  YpaBHEHHUS ~ BTOPOrOo  MOpsiAKA € MOCTOSIHHBIMH
ko3 purmeHTamu:

15.1.y"-2y'=3x"+1
15.2. y" - 5y' + 6y = 2xe™
15.3.y" + 8y' = (x-1)e™
15.4.y"- 6y’ + 8y = 3e™
15.5. " - 2y'- 3y = xe™

15.11. y" + 2y" =x°-3x +1

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

15.8.y" + 7y' =2x" +x
9

15.12.y" - 5y'- 24y = (2x + 3)¢e"

15.13. y" - 2y'- 3y = 8™

15.14. y" + 2y’ - 3y =- 2¢™*
15.15. y" + 8" = (x°+1) &*
15.16. y" + 4y’ + 3y = -xe™
15.17. y"- 2y"- 3y =(x + 2)e™
15.18.y" + y' + 6y = 2(x — 1)&™*



15.9.y"-y" =8 ¢" 15.19. y" - 4y" = 2x" — 3x +1
15.10. y" + 3y’ -10y = 2x%¢" 15.20. y" - 5y + 6y = 2xe™*

KonTtpoJuabnas padora Ned

M

B 3aganusax 9.2.1-9.2.20 naliTh mpou3BOJHYIO OT (PyHKIMH Y B TOYKE "0 IO

-

HaIpaBJICHUIO BEeKTOpa & :

901 U=x+h(z’+y?) M,(211) a=-2i+j-Kk

022 U=XY-Yw+z M, 5-2) a=2

9.2.3. u=x(ny-arctg Mo(-21-1) g=87+47+8ﬁ_
9.2.4. u=h@-x*)+xy’z M,(32) a=—i+2j-2k
925, U=X -y +21 M,(212) a=i+2j+k.

9.2.6. U=xyz+3x’yz'  My(-112)
9.2.7. u=x’y'z-hlz-3  M,(@L2)
028 =X+ 2 Mo-34) a-

009 U=y+V9-22 M,@10) a=-2i+2j-K

9210, UY=2Jx+y+y-arctgz M, (3-2;1) =4
9.011. U=h(C+y))+xyz Mo(-12) a=
9.2.12. u=z?+2arctg(x—y) M,(12;-1) ;:

X -
9213 Y77 Mp(-43-1) a=5i

! ’

9.2.14. u=x2_arctg(y+z)’ M0(2;1;1)’

_y2 X oL L
9215 = +\fz Mo(L-21) a=2i-6j+3k

9016 U=M2-x*-y*+7 wm,@1-5) a-3

0017 U=X+2x°+3y2" M,(331) a=2

9.2.18. U=W+yz+x  Mo(213) Z=37+4j+12k_
0019, U=h(C+y2+72) Mg(L21) a=2i+4j+4k

z I
9.2.20. u=arctg(xy)—; Mo(L0l) a=i-2j+2k

KonrpouabHasi padora NeS

B 3ananusx 3.1-3.20 HaiiTu rpaguenT QyHKIUM Y B 3aaHHOM TOUKE
JUTAHY.

Mo H €ro

10



u=£x2+xy2+\/;

9.3.1. 3 . Mo(2-21) 9 3.2. u=tgx+zy2+\/;’
Mo(%;?il).
M, (202
9.3.3. u=sinx—2-z-tgy —3z2 0(?’ '_)_ 9.3.4. u=In(x? +y?)+zy
M0(3;2;—2).
9.35. U=xXy’+Ih@) M,123) 936 U=Xyz-3[y+27°
M0(1;4;1)_
9.3.7. Ushbhy+yz+{  Mo(-2:21) 9.3.8. u=eXT M (4-35)
-71--71-
9.3.0. u=x-tgz+2cosy MO(Z’E’Z). 9.3.10. u=3/xyz — 22y
M, (2;3:6)
9.3.11. u=2x7y+yz -z’ Mo (-18;2) 93.12. U=|n‘X2—22‘+Inyz
Mo(2;2;—1).
9.3.13. u=2y’z—e*"  M,(3-32) 9314 U=tgy+xcosz—4x’
M, (L2 E
0(7372).
9.3.15. U=2VX"+y" -y'2° My (-341) 9.3.16, U=vx+y+z+3zy°
M0(3;2;4)_
9.3.17. U=+ x* -3 My(-22-2) 9.3.18. U=y’-cigx—6sinz.
M (T T
0(47 73) .
9.3.19. U=In(x*+y*+z°)-2xz M, (-12-1) 9.3.20. u=4y*x+xz% +.yz
M, (2;-2;-2) .

KonrpoJuabHas padora Ne6

B 3aganusx 9.4.1-9.4.20 HaiiTh 3KCTpeMyM 3aJaHHON (DYHKIIMH.

9.4.1. =X +xy+y’-3x-6y-1 9.42. 2=3x"-2xy+y’-2x-2y+3
9.4.3. 2= +xy—y’=Tx+5y+2, 9.4.4. 7=x"-3xy-y’-2x+6y+1,
045 ~7=3C+xy—6y’-bx-y+9  gpp z=X"-3ny+2y" —dx+6y-1l
0.4.7. =4 -2xy+y’-2x-4y+3 948  2=05"+xy+y’-x-2y+8
0.4.9. =8 -xy+2y'-l6x+y-1 g 410 Z=2x"-2xy+3y"+2x-16y+3
9411, 2=72C +6xy—y" ~14x45 0.4.12. 2=2¢ +3xy—y? -2+ Ty 47
0.4.13, 2=73x" +10xy—-2y* ~26x+18y -1 g4 14, 2=3x" ~2xy+2y" +18x+8y -1,
0.4.15, 2="3x" —Bxy+5y" +4x+26y+3 9416, 2=2x" ~20y=3y" +8+10y -9
0.4.17. 2=5¢" +2xy~3y" ~18x-10y+4 g 418 2=-Tx"+2xy-5y" ~34x+34y+5

11



0419 2=2X*+2xy-3y?-10x+16y-7 9490 2=2x*—xy+3y’-2x-1ly+11

Kontpoabnas padora Ne7
B 3aganusx 16.1-16.20 npuMeHUTH KJIACCUYECKOE ONPEEICHUE BEPOATHOCTHU:

16.1.B smuke 100 neraneit, u3 Hux 10 OpakoBaHHbIX. Haynauy n3BiedeHb 3
nerand. HaliTu BepoOATHOCTh, YTO CpEeAM U3BICUYEHHBIX JeTaied 1) Her
OpaKOBaHHBIX; 2) HET TOJHBIX.

16.2. Komuccusi mo Ka4ecTBy pa3 B MeCSI] MPOBEPSET KaueCTBO MPOIYKTOB B
nByX W3 20 Mara3uHOB, CpeAM KOTOPBIX JiBa MpUHAIexatr Gupme «3aps». Haiitu
BEPOSITHOCTh TOTO, YTO B TeUeHHE MecsAla 1) o0a oHM OyayT MPOBEPEHBI; 2) HU
OJIMH U3 HUX HE OyJeT MpOBEPEH.

16.3. B 6purage 8 paboumx, cpean KOTOPBIX 2 >KCHIIUHBL. J[1s1 BBIOTHEHUS
paboTel MO TabelbHBIM HOMEpaM Hayjaadyy oToOpaHbl S5 uenoBek. Haiitu
BEPOATHOCTHh TOTO, YTO CPeAH HHUX |) HEe OKa)XeTcs >KEHIIHMH; 2) OKaXyTcs 00e
YKEHIIUHBI.

16.4. B smuke 50 apOy30B, npudem 10 u3 HUX SBISIOTCS HEKOHIUIIOHHBIMH.
HaiiTu BeposSITHOCTH TOrO, YTO B3AThIe Hayjgauy 2 apOy3a OKaxyTcs
1 )KOHTUIIMOHHBIMU; 2) HEKOHTUITUOHHBIMH.

16.5. B kop3une 20 suil, cpeid KOTOPBIX 3 UCTIOpUYEeHHBIX. Haynauy BEIOMparOT
5 sun. HaliTu BEeposITHOCTH TOTO, YTO CpeAu HUX 1) HET UCHIOPUEHHBIX; 2) TOIBKO
OJIHO UCIIOPYEHHOE.

16.6. JIunus snexktponepenayu, 1iauHo 20 kM, coequHstomas myHKTel A u B,
IopBaJIach B HEM3BECTHOM MecTe. HallTh BEpOSATHOCTH TOTO, YTO OHA MOPBaJach
He gaiee yeM 1) B 1,5 km oT nmyHkTa B; 2) B 2 kM OT myHKTa A.

16.7. B xo3zsiicTBe nMeeTcss 8§ TPakTOpPOB, IPUUEM 5 M3 HUX HA TYCEHUIHOM
xony. HaiiTu BeposITHOCTb, YTO B HayJady BBIODaHHBIH MOMEHT U3 TpPEX
paboTarolux TPAaKTOPOB 1) OJMH HA T'YCEHUYHOM XOJy, @ OCTAJIbHBIE KOJIECHBIEC; 2)
BCE I'yCEHHUYHBIE.

16.8. I'py3oBas mammHa MEPEBO3UT 3€pHO OT TPEX KOMOaAHOB. 3a CMEHY OHa
caenana 5 peiicoB oT nepBoro komoOaiiHa, 4 oT BTOporo u 3 ot Tperbero? Haittu
YaCTOCTH MEPEBO30K OT Kax10ro komoaiina?

16.9. HaGupas Homep Ttenedona, aboHEHT 3a0bul JIBE TMOCHEIHUE LUDPHI,
KOTOpble OH HaOpan Hayrajg. HalTu BepOsSTHOCTh, TOTO, YTO OyIayT HaOpaHbI
HyXHbIE IUPpbI. KakoBa BEpOSTHOCTH TOTO, UTO OYIyT HAOpaHbI HY>XHBIC IIU(PHI,
€CJIM U3BECTHO, YTO LU PHI JOKHBI ObITh Pa3TUYHBIMU?

16.10. Tlo maHHBIM MHOTOJICTHMX HAOJIOACHUN B JaHHOM palOHE YHCIIO
JOKVIUBBIX JHEH B OKTAOpe paBHO 15. HailiTk BEpoATHOCTH TOTO, 4TO 1) IIepBOTO
OKTSI0pst Oy/IET SICHBIN JIEHb; 2) MEePBOro OKTAOPs OyIeT A0XKb; 3) MepBbIE ABA JTHS
B OKTAOpe OyAyT SICHBIMU?

16.11. U3 10 akmuoHepHbix o06OmecTB (AQO) Tpu SBIAIOTCAS OaHKPOTAMH.
['paxxganun npuoOpén no ogHou akuuu yeThlpéx AQO. Hailtu BEpOATHOCTH TOTO,
YTO CpeM KYIUIEHHBIX aKkIuil 1) HeT akuuii 0aHKPOTOB; 2) OJiHA aKlMs OaHKPOTA.

12



16.12. Haiftu BeposSTHOCTH TOTO, 4TO 1) mpu OpOCaHWUU OJHOU HTrpaTLHOMN
KocTH (KyOWKa) BBIMAJAET HEUETHOE YHUCIO OYKOB; 2) MpU OpOCAHMH JIBYX
UTPATIbHBIX KOCTEW BHIMIAJET B CYMME 5 OUKOB.

16.13. B xaure 105 crpanui. HaiiTu BEpOATHOCTH TOTO, YTO HYKHas Gopmyiia
HAXOIMWTCS Ha CTpaHUIlE, KOTOpas okaHumuBaeTcs Iudpoii 1) 1; 2) 6.

16.14. Jlns moceBa 3aroToBjieHa cMech, cocrtosmas u3 100r Oemoi, 300r
nBetHo u 600r uépHoit Qacomu. HalTu BeposSTHOCTH TOro, YTO HayAady
otoOpaHHOe 3epHO 1) Oemnoe; 2) uépHoe.

16.15. Ha cximan moctymmio 100 SmuykoB orypiioB OT AByX Opurai, IpudéM OT
nepBoil noctynuio 40 smukoB. HailTu BeposITHOCTH TOTO, UTO M3 JBYX HayAady
BBIOpaHHBIX SIIUKOB 1) o0a mocTynuiau OT mepBoil Opuranel; 1) oT mepBoi
Opuraapl TOCTYIWI OJIUH SIITUK.

16.16. g o3enenenus myctoips 3aBe3nu 150 caxkeHueB aepeBbeB. Cpeau HUX
40 tomnoueit, 40 knénos, 50 cocen 20 enei. HailTu BEpOSTHOCTH TOTO, UTO MEPBOE
HayTraJ BEIOpaHHOE JJIs TOCAKHU AEPEBO OKaxKeTcs 1) XBONHBIM; 2) JTUCTBEHHBIM.

16.17. Cpemu 200 ammyn, IpOBEPEHHBIX Ha T€PMETUYHOCTh, OKa3aloch 3 C
TpemmHaMu. HallTh OTHOCUTENIbHYIO YacTOTY MOSIBJICHUSI aMIyJ 1) ¢ TpeluuHaMu;
2) 6e3 TpelIuH.

16.18. OnbITHBIN y4acTOK uMeeT (Hopmy MPsIMOYTOJIbHUKA CO cTopoHamu 50 M
u 100m. ITox mmenunty 6nu1a Beienena mwiomaab 100 kB. M. KakoBa BeposSITHOCTD,
YTO B IAHHOM MECTE YJacTKa IMOCesHa TIICHUIIA.

16.19. 3a Opuramoii OBUTM 3aKpPEIUICHBI 5 TIPUIENTHBIX W 7 HABECHBIX
KyJIbTHBATOpOB. KakoBa BEpOSATHOCTh, YTO W3 TPEX HaAymadyy BBIOPaHHBIX
KyJbTUBAaTOPOB 1)0JIMH HaBECHOM; 2) IBa HABECHBIX.

16.20. B xossiictBe u3 15 TpakTopoB He oTpeMoHTHpoBaHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO M3 MSTH BHIOpAHHBIX Hayraj 1) Bce WCIpaBHBI; 2) OJIMH
HEHUCITPaBEH.

KonTpoabHasi padora Ne§
17. B 3aganusix 17.1-17.20 npuMeHUTh HOPMYIIBI CIIOKEHUS M YMHOXKCHUS
BEPOSITHOCTEM:

17.1. I1pu U3roTOBICHUH HEKOTOPOTO M3/eNus Opak cocTaBiseT 2% oT 0011ero
KoJsmuecTBa. M3 umcna romusix uzgenuid 90% COCTaBISIOT U3AEIWS TEPBOTO
copra. HaliTu BepOATHOCTh TOTO, YTO HayJady B34TO€ H3zAeine OyAeT MepBOro
coprTa.

17.2. B TpakTopHOii Opurame pabotaloT 3 TpakTOopa OJHOH MapKH.
BeposiTHOCTH TOro, 4TO KaxAbli U3 HUX Oyaer paborarh Oe3 BMeIIATEIbCTBA
MexaHuka, paBHa 0,96. HaliTu BeposiTHOCTH TOro, 4yto 1) Bce TpakTOpbl HE
noTpe0yeT BMENIAaTeNIbCTBA MEXaHWKa; 2) XOTsA Obl OJMH TPAKTOp MOTpeOyeT
BHUMAaHHS MEXaHHKA.

17.3. B xop3une Haxomutcs 10 sur, cpeny KOTOPHIX 3 MITYKHA UCIIOPYCHHBIE.
[lepBoe pazbuToe S0 OKa3aJ0Ch HEKa4eCTBEHHBIM. KakoBa BEpOSTHOCTH TOTO,
YTO BTOPOE HayTaJl pa30uTOE SN0 Oy/1eT KaueCTBECHHBIM.

17.4. BeposTHOCTh TpaBUIBLHOTO OQopMiIeHUS cuéra Ha MPEANPHUITHU
coctasisiet 0,95. Bo Bpemst ayTUTOPCKOM MPOBEPKU OBbLITN B3ATHI 1Ba cuéTta. Haittu
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BEPOSITHOCTh TOrO, 4yTo 1) 00a cu€ta odopMieHBI PAaBUIBbHO; 2) XOTsS OBl OJUH
cu€T 0()OpMIIEH HEMTPaBUIIBHO.

17.5. Jlna curnanuzanuu o0 aBapuy YCTAHOBJICHBI 2 HE3aBUCUMO PabOTArOIITUX
CUTHaNM3aTopa. BeposTHOCTH TOro, 4YTO NpU aBapuu CcpabOTaeT MepBBIM
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
CUTHAJIA3aTOpa.

17.6. B macTepckoil 0 peMOHTY CEIIbXO3WHBEHTAPS MMEETCS TPHU PE3CPBHBIX
ANEKTpoaBUTATENS. J[7s KaXIO0TO W3 HUX BEPOSITHOCTH TOTO, YTO B JIaHHBIN
MOMEHT JJIEKTPOABUTaTENb BKIOUEH paBHa (0,2. HaliTu BEpOATHOCTH TOTO, YTO,
YTO B JAHHBIH MOMEHT W3 YMCJIa PE3EPBHBIX 1) BCE ABUTATENM BKIIIOYEHBI; 2)
BKJIFOUEH XOTS ObI OJTWH JBUTATEb.

17.7. BepossiTHOCTH TOT0, 4YTO KOMOAlH Ha yOOpKe MIIeHUIbI OyJeT padoTaTh
6e3 nmojomok, paBHa 0,8. BeposTHOCTh 6€30TKa3HOM pabOThl aBTOMAIIMHBI PaBHA
0,85. Haiitu BeposTHOCTh TOTO, YTO yOOpKa OyAeT mpou3BelieHa 0e3 OCTaHOBOK
13-3a MOJIOMOK.

17.8. [ns mocaaku 3aroToBwid Tpu copTa Kaptodens. Ilepsoro copra
3arotoBusin 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 BeposITHOCTB TOTO, YTO HYXHas Gopmyia
HAXOJIUTCS HA CTPAHMIIE, HOMEP KOTOpOU OyneT KpaTHbIM 4 unu 57

17.10. Ilaptus cemsiH, cocrosimas u3 10 MEMIKOB, MPUHUMAETCS, €CIU MPH
MPOBEPKE CEMSH U3 BBIOPAaHHBIX HayJdady JBYX MEIIKOB OHH OKaXKyTCS
YIOBICTBOPSIOMIMMA ~ CTaHAApTy. HailTm BEpOATHOCT, MNPUEMKH TAPTHH,
coJieprKallleld B YEThIPEX MEIIKaX HECTAHIaPTHBIE CEMEHA.

17.11. Jlns mnonuBa ydyacTKa BOJia TIOCTAaBJISETCS JBYMsSI HAaCOCaMHU.
BepositHocTh O6ecriepe0oitHOl pabOThl B TEYEHUE CMEHBI JJI OJHOTO U3 HUX paBHA
0,9, a st gpyroro — 0,85. HaliTu BeposSiTHOCTH TOTO, YTO B TE€YCHUE CMEHBI Oy IyT
paboTtaTh 1) 006a Hacoca; 2) XOTs1 ObI OJTUH U3 HUX.

17.12. BepositHOocTh ycTaHOBieHHs B (CapaTOBCKOW 00JaCTH yCTOWYUBOTO
CHEXHOTro ToKpoBa 70 10 HOsOpst paBHa 0,2. HaiiTu BeposSITHOCTH TOTO, YTO JiBa
rojia mozpsia ¢ 10 HosAOpst B 006J1aCTH YCTAHOBUTCS YCTOMYMBBINM CHEXKHBIN TTOKPOB.

17.13. TlaxoTHBIA arperaT COCTOMT W3 TpakTopa W Iutyra. BeposTHOCTH
0€30CTaHOBOYHOM pabOTHl TpaKTOpa B TeueHHE CMEHBI paBHa 0,9, a BEpOSTHOCTH
nojgoMku 1iyra pasHa 0,15. Halitu BEpOSITHOCTH TOrO, YTO B TEUYEHHE CMEHBI
arperat OyzeT padoTarh 0€3 OCTAHOBOK M3-3a MOJOMOK.

17.14. B 3epHOXpaHWIHUILE MOCTYMAET 3€PHO OT ABYX XO034icCTB. B TeueHue
CMEHBI OT IMEpPBOro XO3siCTBa moctynaer 12 aBTomaliumH, a OT BTOporo — 15.
KakoBa BepOSTHOCTH TOTO, YTO MPHUOBIBIINE MOJPSA JABE MAIIWHBI MIPUHAIJICKAT
BTOPOMY XO3SIUCTBY?

17.15. B crane u3 30 >XMBOTHBIX OJHOM MOPOJBI OKa3ajoch 5 0€3 MPUBUBKH.
Haynauy BbIOMparOT JBYyX XKHUBOTHBIX. KakoBa BeposITHOCTb, YTO OHHU 00a
MPUBUTHIE?

17.16. YcranoBineHo, urto 5% s0J0K AaHHOH MApTHM IOPa)XEHBI ITApIIOHN.
KakoBa BeposITHOCTB, 4TO 2 510J10Ka, BEIOpAHHBIE U3 HUX HAyTaj, 3110pOBbIE?
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17.17. Tlpu mOATOTOBKE CEMSIH K MOCEBY YCTaHOBJIEHO, YTO TMOBPEKIEHHBIC
cemeHa cocTaBIsItOT 5%. JIIs HeabIX ceMsiH BCXOXeCTh cocTaBisieT 85%. Kakopa
BEPOSITHOCTb, YTO U3 HayJjauy B3SITOTO 3€pHA BBIPACTET pacTeHue?

17.18. Cpeau 1000 moyaTKOB KyKypy3bl, 3arOTOBJICHHOW Ha cemeHa, 400 mTyk
uMeroT Maccy menee 250 r; 300 mryk — 6osee 250 1, HO MeHee 275T; ocTalbHbIC
UMEIOT Maccy Oonbinyto 275r. KakoBa BepOsSITHOCTH TOTO, YTO Macca Hayraj
B35TOr0 MOYaTKa okaxkercsa ooisee 250 r?

17.19. Ha nensnke B moceBax mieHUIB 95% 370pOBBIX pacTeHmid. BeiOuparoT
nBa pactenusi. OnpenenTh BEPOSITHOCTh TOTO, UYTO CPEAM HHUX XOTS Obl OJHO
OKaXEeTCS 3J0POBbIM?

17.20 .B Teruuily 3aBe3nu Tpu copTa yaoOpeHuit: 15 makeToB aMMUAYHON
cenuTpsl, 10 MmakeToB MOYEBHHBI M S5 MAKETOB KaJbIMEBOW cenuTpel. Haitu
BEPOSITHOCTh TOTO, YTO HayJ/layy BBIOPAHHBIA MaKeT OKaXKETCs MOYEBUHOM WITU
AMMHUAYHOW CEJTUTPOU.

KonTtpoJuabnas padora Ne9
B 3amanusx 18.1-18.20 npumenuts hopmyIsl noaHoOU BepositTHocTH U baiieca:

18.1. JIBoe pabouymx H3TOTOBWIM IO OJMHAKOBOMY KOJIMYECTBY JCTAJICH.
BeposiTHOCTh M3rOTOBJICHUS OpaKOBaHHOW JETad JUIsl MEpBOro paboyero paBHa
0,1, a misg BTroporo - 0,15. HaiiTu BEpOSTHOCTH TOTO, UTO B35ITasl HAyraj JETAIb
OKa)XKETCA TrogHOM. HalTu BEpOSTHOCTH TOrO, 4YTO TOAHAs JETajdb M3TOTOBJIEHA
HEPBBIM PA0OUUM.

18.2. 3aroToBiIeHBI ceMeHa TPEX COPTOB IMIIEHHUIIBI, TPUIEM CEMEHA ITEPBOTO
copta coctaBsaoT 50%, Broporo — 30%, u Tperbero 20%. BeposTHOCTH TOTO, UTO
W3 3€pHA BBIPACTET KOJIOC, coaepkamunid He MeHee 50 3EpeH, paBHA A IEPBOTO
copta 0,8, mia Broporo- 0,7 u mns tperbero 0,6. Haynmauy coOpaHHBII KoJOC
conepxxut 6oiee 50 3épeH. KakoBa BeposITHOCTb, UTO OH BBIPOC U3 3€pHA BTOPOTO
copra.

18.3. Jleranu Ha cOOpKY IUTyra MOCTYMarOT U3 ABYX I1eX0oB: 70% u3 mepBoro
nexa, u3 Broporo — 30%. Cpemnu neraneit mepBoro nexa 10% Opaka, cpemu
neraneit Broporo mexa 5% Opaka. KakoBa BeposiTHOCTh TOTO, YTO BbIOpaHHas
roJiHasl IeTaJlb U3rOTOBJIEHA BO BTOPOM Liexe?

18.4. Jlns mocaaku 3arOTOBHJIM CEMEHa JIBYX copToB orypmoB: 40% copta
«Konkypenm» n  60% copra «Hexencknit». Bexoxects copra «KoHKypeHT»
coctasisier 80%, copra «Hexenckuit» — 85%. IlocaxkeHHoe ceMs MpPOPOCIO.
KakoBa BepOSITHOCTh TOT0, YTO MPOPOCIIO ceMs copTa «KoHKypeHT»?

18.5. J{nst mocanku 3arotommm 70 caxxeHrieB si00HN U 30 CaKEHIIEB TPYIIIH.
CranmapTHble CaXEHIbl cpeau s0J0Hb cocTaBisiloT 80%, cpeau rpymr 85%.
KakoBa BEpOSITHOCTh, UTO HayAady B3ATbI CaKEHEI] CTaHAAPTHBIN?

18.6. Ilome BcmaxaHo TpeMsi arperatamu, COCTOSAIIMMU U3 TpakTopa H
KOMITJIEKTa TUTYTOB. [IpOoM3BOAMTENHHOCTh TIEPBOTO arperata OoOJbIle, YeM
BTOporo B 2 pa3a. [Ipou3BOAMTENBHOCTh TPETHErO arperara paBHa
MPOU3BOJIUTEIIBHOCTH TEPBBIX JBYX BMECTE B3SThIX. BEpOSTHOCTH BCHAIKKA Ha
3aJJaHHYI0 TNyOuHy Ui mepBoro arperata cocrasisieT 0,9, mis Broporo- 0,95 u
st tpetbero —0,8. beinm oOHapyxken Opak B maxore. KakoBa BEpOSTHOCTH TOTO,
YTO OH OBUI IONYIIEH MpH padoTe MepBoro arperara’?
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18.7. B mMarasuH NOCTYMAalOT 3JIEKTPOJaMIlbl, H3TOTOBJIEHHBIE Ha JBYX
3aBojlax, MpUYEM TMepBbli 3aBoja moctaBiser 60%  OT oO0mero KoJu4yecTBa
anekTpoaami. [Ipoaykuus nepsoro 3aBoga conepxut 10% Opaka, BToporo — 15%.
KakoBa BepOSTHOCTH TOTO, YTO KYyIUIGHHAas B Mara3uHe CTaHJapTHas Jjamma
U3rOTOBJIEHA Ha BTOPOM 3aBojie?

18.8. Ha cOopky TpakTopa IOCTyHalOT  JE€Talid OT TPEX CTAHKOB,
IPOU3BOAUTENLHOCTh KOTOPBIX OTHOcHTCA Kak 1:2:3. Ilpuuém Opak cocraBiser
JUIsi HUX coOoTBEeTCTBEHHO 1%; 1,5%; 0,5%. B3srtas Hayrag aertanb okaszaiach
rogHou. Haiitu BEpOSTHOCTH TOTO, YTO OHA U3rOTOBJIEHA HA BTOPOM CTaHKE.

18.9. Jlns mocagku Ha OMBITHOM yYacTKE 3arOTOBHJIM CEMEHa TPEX COPTOB
NIIEHULBI, Tpu4€éM repBoro copra 3arotoBuiaun 200r, Broporo 300r u TpeThero —
500r. BcxoxkecTh ceMsiH cocTaBiseT cooTBeTcTBeHHO 90%, 85%, 80%. Haiitm
BEPOSITHOCTh TOTO, YTO HAYTaJ| B35ITOE 36PHO MPOPACTET.

18.10. B xaxxmoit u3 1ByX YpH COACPKHUTCS 6 u€pHbIX U 4 OenbIx 1mapos. M3
NEepBOM ypHBI HayJlayy HM3BJICUEH OJMH IIap W TEpesioKeH BOo BTopylo. Haiitu
BEPOSITHOCTh TOTO, YTO IIap, U3BJICUEHHBIN U3 BTOPOU YPHBI, OKQXKETCS YEPHBIM.

18.11. B kaxm0il U3 ABYX YpH COAEp>KUTCA 7 O€NbIX U TpH YEPHBIX Iapa. M3
BTOPOIl ypHBI Haynauyy M3BJICUEH OJMH LIap U IEpesokeH B nepByro. Haiitu
BEPOATHOCTb, YTO IIap, U3BICUEHHBINA U3 IEPBOM YPHBI, OKAXKETCSI OEIbIM.

18.12. TlpubGop w™oxxkeT paboTaTh B JABYX peXHUMax: HOPMaJIbHOM W
ycuwieHHOM. B HopManbHOM pekume oH padortaet 80% BpeMeHH, a B YCUIIEHHOM —
20%. BeposTHOCTh BbIXOAa MpUOOpa W3 CTPOS B TEUEHHWE CMEHBI B HOPMAIbHOM
pexume pasHa 0,1, a B ycunennom — 0,7. Haiitu BeposSITHOCTb TOr0, 4TO MIPUOOP B
TEYEHUE CMEHBI HE BBIMJIET U3 CTPOS.

18.13. OpHy u Ty e Omepalurio BHIMOJIHSIIOT padoune 3-ro, 4-r0 U 5-TO
pa3psAI0oB, INPOU3BOAUTENBHOCTH KOTOPBIX OTHOcATCS Kak 2:3:5. Ilpu sTom
pabouue 5-ro paspsana nomyckaior 2% Opaka, 4-ro — 3%, a 3-ro — 5%. Ilpu
IpOBEpKE JeTalb oKa3ajach OpakoBaHHOW. KakoBa BEpOSTHOCTH TOro, 4YTO €€
M3TOTOBMII pabouuii 5-ro paspsaa?

18.14. Ha Mo0YHBIIM 3aBOJ| €XKEAHEBHO MOCTYIMAET MOJOKO ¢ ABYX (hepm: 70
¢basr ¢ nepBoit u 30 — co BTOpoit. BeposTHOCTh TOr0, YTO KUPHOCTH MOJIOKAa HE
Huxe 4% s nponykiuu nepBod gepmbl paBha 0,75, a mis Bropor — 0,8. B
Hay/nady BbIOpaHHOW (isire MOJIOKO cojepxkaio »kupa Oonee 4%. Kaxosa
BEPOSITHOCTh TOTO, YTO (hJIsira NOCTynuiIa co BTOpou (pepMbI?

18.15. B mnkyOaTop 3amoxunu siina nByx coptoB. IlepBoro copra — 80%,
BTOpOro — 20%. BeposTHOCTH TOro, 4to M3 siUa IMEPBOTO COPTa BBUIYIHUTCS
ublIEHOK, paBHa 0,95, a mnsa Broporo — 0,8. KakoBa BEpOsSITHOCTH TOTO, YTO
Hay/auy B3AThIM UBIMIIEHOK BBUTYIIHJIICS U3 siiilla BTOPOro copra’?

18.16. Tpoe pabouymx HM3roTaBIWBAIOT OJWMHAKOBBIC JIETAIM: TEPBbIM — 12,
BTOpOoil — 15, a Tpetuit 18 mTyk B JeHb. BeposiTHOCTH TOro, 4TO J€TAlb,
W3TOTOBJICHHAS TIEPBBIM MacTepoM, OynieT ctanaapTHoi paBaa 0,95, BTopeim - 0,9,
a tpereuM — 0,85. Haymauy B3sTas nerans okazanach craHaapTHoil. Kakosa
BEPOATHOCTbH, YTO OHA U3TOTOBJIEHA BTOPBIM pabounm?

18.17. A3oTHble ynoOpeHus MOCTYMAOT Ha CKJIAJ XO35HCTBA U3 MYHKTOB A U
B, npuuém u3 nynkra A B 2 pasa Oosblie, yem u3 myHkTa B. BepositHOCTh TOTO,
4YTO yAOOpEHUS M3 MyHKTa A yAOBIETBOPSIOT cTaHaapTy paBHa 0,8, a u3 nmyHkra B
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— 0,75. HaiiTu BEpOATHOCTH TOT'O, YTO B3SATOE JJIA MPOOBI HA CKJIaJe XO3sCTBa
yI00peHue yJI0BIETBOPSET CTaHIAApPTY.

18.18. Tpu Opuraasl BO3SIT Ha COPTHUPOBKY KapTodens. IlepBas Opurana
cnana 35% kaprodens, Bropas — 45%, Tpetbs — 20%. Jl0as HEKOHIUIIMOHHOTO
kaptodens u3 nepBoi 6puraasl cocrasiset 0,04, sropoit — 0,06, Tperneit — 0,03.
HaiiTu BEpOATHOCT, TOro, 4YTO B3ATHIM Haynayy KIyO€Hb  OKaMeTcs
KOHJMIIMOHHBIM U YOpaH nepBoi Opuraioil.

18.19. WUzpmenme mpoBepseTcs Ha CTaHAAPTHOCTh OJHUM M3  JBYX
KOHTpoJn€poB. IlepBblii n3 HUX nposepseT 60% uzaenuii. BeposTHOCTH TOrO, 4TO
CTaHJApTHOE M3eNHue OylneT MPU3HAHO CTAHJIAPTHBIM, JUISl MIEPBOrO KOHTPOJEpA
paBHa 0,95, nns Broporo — 0,98. CranmapTHoe u3lelve IpU MPOBEPKE ObLIO
MPU3HAHO CTaHAAPTHHIM. HaliTh BEpOSITHOCTH TOTO, YTO ATO M3JACIIHE MPOBEPHII
BTOPOM KOHTPOJIED.

18.20. BeposiTHOCTH TOTO, YTO BO BpeMs pabotel DBM npouzoiaér cooii B
ONEpPAaTUBHOM TAMSATH U OCTAJbHBIX YCTPOMCTBAaxX, OTHOCATCA Kak 4:6.
BepositHocTh 00HapykeHusi c0osi B omeparuBHoi mnamsaru paBHa 0,8, a B
ocTalibHBIX ycTpoiicTBax — 0,9. HaliTu BepOSTHOCTH TOTrO, YTO BO3HUKIIUN COOM
Oyzer oOHapyKEH.

KonrpouabHas padora Nel(

B 3amanusax 19.1-19.20 cocTtaBuTh 3aKOH pacnpeaeacHusi, ONPEeAeIUTh YUCIOBbIC
XapaKTEPUCTUKN JUCKPETHOM CIIy4YalHOM BEJINYNHBI:

19.1. OxoTHuK, WMeOImMA 4 maTpoHa, CTPEIsIeT B IEIb A0 IEPBOTO
MONAaJaHus WK MOKa HE U3PACXOAYEeT MAaTPOHbI. BEeposATHOCT MonajgaHus B UETb
npu kaxaom BbeicTpene 0,25. CocTaBuUTh 3aKOH pacHpeiesieHus CIy4yalHOU
BEJIMYMHBI X — YHCJIa U3PACX0I0BAHHBIX MATPOHOB.

19.2. Mosneta OporieHna Tpu pasa. CinydaitHast BenmuduHa X — YUCIIO MOSBICHUS
repba. Hamucate 3akoH pacmpeneneHus W TOCTPOUTh  MHOTOYTOJIBHHK
pacnpenesieHus CIy4alnHOM BEJTUYUHBI X.

19.3. CoctaBuTh 3aKOH pacHpelesiCHUs] TOMaJaHus B IElb MPU YETHIPEX
BBICTpENAX, €CJIM BEPOATHOCTh NONAaAaHus ITpU OAHOM BeICTpee 0,25.

19.4. JIa cTpenka aenarOT MO OJHOMY BBICTPENy B MHIICHb. BeposTHOCTH
MOMAIaHus B Hee MepBbhIM cTpenikoM pasHa 0,5, BTopbiM — 0,4. CocTaBUThH 3aKOH
YHCIIa ONaJaHu B MUILICHb.

19.5. BeposaTHOCTh TOTO, 4TO B OMOIMOTEKE HEOOXOAMMas CTYACHTY KHUTa
cBoOonHa, paBHa 0,3. CocTaBuUTh 3aKOH paclpeeieHus 4ucia OUOIHOTEK,
KOTOPBIE TIOCETUT CTY/ICHT, €CJIU B TOPO/JIC YEThIpE OUOINOTEKH.

19.6. HeszaBucumbie ciydailHbie BETWYMHBI X W Y 3a7aHbl CIEIYIOUAMU
3aKOHAMH PaCIpPEICTICHUS:

X [0 2 3) Y |1 2 4 3)
p /0,15 ]0,25]0,6 p |01 0,35/0,15 0,4

CocTaBuTh 3aKOHBI cly4alHbIX BemunH X + Y, XV, 0,5VY.
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19.7. HeszaBucumble ciy4aiiHble BeaWYMHBI X W Y 3aJaHbl CICAYIOIIMMHU
3aKOHaMU paclpeieICHuUs
X 0 2 4 6 Y -1 1 3 |5
p 01 (0,2 |03 (04 p 0,2 0,3 0, /0,2
3

CocTaBuUTb 3aKOHBI pacnpeiesieHus CIydyaHbix BennuuH X + Y, XV,
19.8. QuckpeTHas ciay4aiiHas BenrurHa X 3a/laHa 3aKOHOM pacpe/IeIICHUs:

X 3 5 7 10
p 0,2 0,1 0,4 0,3

Haiitin ¢yHKIHMIO pacrpeneneHus 3TON CydailHON BEJIMYUHBI U TOCTPOUTH €€

rpaduk.
19.9. TuckpeTHas cay4aiiHas BenrynHa X 3a/laHa 3aKOHOM paclpe/Ie/ICHuUs:

X 1 2 3 4 3)
P 0,1 0,2 0,1 0,2 0,4
Haiitu dyHkumio pacripeenenus 3Toi Ciry4ailHOM BEJIMYUHBI.
19.10. Monera Opomena Tpu paza. CiydailHas BelWyuHa X — YHUCIO

nosiBjieHus1 repoba. [loctpouts psin pacrpeneaeHus: TOM CIy4ailHOW BEJIUYUHBI U
HAWTH ee MHTETpaIbHyI0 QYHKIIUIO pacCIIpeAeIICHHUS.

19.11. B crymenueckoil TpyIie opraHu3oBaHa JoTepes. Pa3pirppiBatoTcs 1Be
BEIIM CTOMMOCTBIO 1O 15 pyOneit, 1 onHa crouMocThio 55 pyOiei. CocTaBUTH
3aKOH pAaCMpEleNeHUs] CyMMbl YHUCTOTO BBIMIPBINIA JJIs CTYAEHTA, KOTOPBIA
npuodpesn oauH Owmiet 3a 2 pyoisi; Bcero npojano SO OuneTos.

19.12. Ctpenok caeman 3 BBICTpENa MO MHUIIECHU C BEPOSATHOCTHIO MOMATaHUs
npu KaxjaoMm BeicTpesie 0,6. Hailitu uHTerpanbHylo (QyHKUIMIO pacnpeieicHus
YuCJIa MonajgaHuil Mo MUILIEHU U TIOCTPOUTH €€ Tpaduk.

19.13. Cpenu 10 notepeiHbIx OMIETOB MMEIOTCS 4 OWiieTa C BBIMTPHIIIEM.
Haynauy mokymaror 2 Owmnera. Hammcath 3akoH pacnpesienieHus BEpPOATHOCTEH
YHCJIa BBIMTPHIIITHBIX OUJIETOB CPEIU KYIIJICHHBIX.

19.14. [TuckpetHas ciydyaliHas BeMYrnHA X 3a7aHa 3aKOHOM PacIpeacICHUs:

X 2 3 5
p 0,1 0,4 0,5
Beluncnuth  MareMaTH4YeCKOe — OXKHMJAAHWE,  JUCIEPCHI0 U CpeaHee

KBaJIpaTUYE€CKOE OTKJIOHEHHUE 3TOU CIIy4ailHON BEJIMYUHBI X.

19.15. B maptum u3 20 KypTOK 5 uUMEIOT CKpBITHIA aedekt. Hailtu 3akon
pacnpeneneHus yucia 1eheKTHBIX KypPTOK Cpeau 3 KYIJICHHBIX.

19.16. JluckpeTtHas cnydaliHasi BeIMUMHA X 3aJlaHa 3aKOHOM pacIpeIeNIeHuUs:
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X

-2

5

7

p

0,5

0,2

0,3




Beluncnuth  MareMaTH4eCcKOe — OXKHMAAHWE,  JUCIEPCHI0 U CpelaHee
KBaJIpaTU4YE€CKOE OTKIIOHEHHUE 3TOU CIIy4YaliHOM BEJIMYUHBI X.

19.17. luckperHas ciy4yaiiHas BeJMunHa X 3a7aHa 3aKOHOM pacIpeaeIeHus:
X 1 3 4 5
p 0,1 0,4 0,2 0,3

Beluucnuth ~ MareMaTH4eCKOE€ — OXKHJIAHHWE, JUCHEPCHI0 M CpeaHee
KBaJpPaTUYECKOE OTKIIOHEHHUE dTOM CIy4YalHOW BEIUMYHMHBI X.

19.18. BeposiTHOCTh BBIUTPHIIIA TI0O OJHOMY JoTepeiiHomy Owmiery 0,4.
[TpunoOpereno 30 OuneroB. OnpeneauTe MaTeEMAaTUYECKOE 0XKHUIAHUE, TUCTIEPCHUIO
U CpeJHee KBaJIpaTHUeCKOe OTKJIOHEHHME 4YKClia OWIIETOB, Ha KOTOPBIE BBIMAJET
BBIWTPBILLL.

19.19. BeposiTHOoCTh MOsiBNIEHUs1 OpakoBaHHOM netanu paBHa 0,3. OnpenenuTsb
MaTeMaTUYECKOE OKUIAHUE, JUCIIEPCUIO U CPEIHEE KBAJAPATUUECKOE OTKIIOHEHUE
yuciia rogHbIx aetanei B naptuu u3 1000 mryk.

19.20. IIpoBeneno 100 He3aBUCUMBIX HCHBITAHUHN, B KaXXJOM H3 KOTOPHIX
BEPOSITHOCTh  MOSIBJICHHSI HEKOTOporo cooObiTus paBHa 0,6. Omnpenenuthb
MaTEMaTUYECKOEe OKUJIaHUE, JUCIEPCUI0 U CPEIHEE KBAIPATUUYECKOE OTKIOHEHHUE
YHUCIIa TOSIBICHUS COOBITUS B 3TUX UCTIHITAHUSIX.

KonrpoabHas padora Nell
20. B 3aganusix 20.1-20.20 onpenenuTs BEpOSTHOCTH NOMAaHIs HETPEPHIBHOM
CIIy4ailHOW BEJIMYMHBI B 33JJaHHBIN MHTEPBAJI, HAUTH (PYHKIUU pacnpeeaeHUs 1
(YHKUIHHU IJIOTHOCTHU, YHCIIOBBIE XapaKTEPUCTUKH HEMPEPHIBHOW CITy4allHON
BEJINYMHBI:

20.1. Cnyyaitnas BenmurHa X 3a/1aHa PyHKITUEH pacrpe/ieeHus
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 uateppaie (-1,0).
20.2. Cnyyaitnas BenmurHa X 3a/1aHa PyHKITUEH pacrpeieieHus]

0 npu x<0
F(x)=1x npu 0<x<]
1 npu x>1

Omnpenenute BEPOATHOCTh TOTO, YTO CilydaiiHas BenuunHa X B pe3yjbTare
UCITBITAaHUS IpUMET 3HadYeHue, oobire 0,5, Ho meree 0,8.

20.3. CnayuaiiHas BenuuuMHa X 3aJaHa  MHTErpalibHOM  (QyHKUHMEH
pacrpeeeHus:

0 npu x<I1
F(x)=<x—-1 npu I[1<x<2
1 npu x>2
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Onpezxenmb BEPOATHOCTb TOIo, 4TO cnyqaﬁHaﬂ BCJIMYMHA IIPUMET 3HAYCHHUC B

WHTEpBaJE:

a) (1,3; 1,5);

0) (1,2; 1,8).

20.4. CnyuaiiHas BenuuuHa X 3aJlaHa MHTETPAIbHOW  (QyHKIUEH
pacnpenenenus F(x). Haiitu QyHKIMIO MIOTHOCTH pacTpeesieHus] BEPOATHOCTEH
fx).

0 npu x<0
X2
= <x<
F(x) 76 npu 0<x<4
1 npu x>4

"

20.5. Cnyyaiinas BenuurHa X 3ajiaHa MHTETpaIbHOM (PyHKIIMEN pacipenesieHus
F(x). HaliTn pyHKIMIO IIIOTHOCTH pacupeaesieHus BepossTHocTei f(x).

i

0

F(x)=
1

npu x<)5

aly npu 5<x<10

npu x>10

20.6. Cnyyaiinas BenuurHa X 3aj1aHa MHTETpaIbHOM (QyHKIIMEH pacipenesieHus
F(x). HaiiT ¢pyHKIHIO TUIOTHOCTH pacIipe/iesieHus: BepositHocTel f(x).

0 nmpu x<-2
ﬁ+1+1 npu —-2<x<0
F(x) = 8 22 2
—X—+£+— npu 0<x<2
8 2 2
1 npu x>2

20.7. Cnyuaiinas BenuauHa X 3ajjaHa UHTETPAIbHOMN (YHKITHEH pacrpeneaeHus
F(x). Haiitn ¢pyHKIMIO TUIOTHOCTH pacipe/iesieHus: BepositHocTel f(x).

0 npu x<0

: V2

F(x)=1sinx npu OSxSE
T
1 npu x>-—
2

20.8. HenpepbiBHasg ciyvaiiHas BenuuMHa X 3a3/laHa  IJIOTHOCTBIO
pacrpeiesieHus:
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0 npu x<0
3 . T
f(x)=<=sin3x npu 0O0<x<—
2 3
/4
0 npu  x>—
v 3
. T T
Haiitn BeposITHOCTB TOTO, 4TO X MPUMET 3HAYECHHUE B UHTEPBAJIC (E’?) :
20.9. HenpepsiBHas ciiydaiitHas BeJIMYMHA 33/1aHa TUNIOTHOCTBIO PACTIPEICIICHHUS:
0 npu x=0
X)= 2
/() % npu x>0
(I+x7)

Haiitn BEpOsSTHOCTH TOrO, YTO 3HAYCHUE CIIYYAaMHOM BEJIUYUHBI X CONEPKHUTCS
B uHtepBaie (1,3).
20.10. IInoTHOCTH paclHpeiesieHus BEpOSTHOCTEH 3agaHa  QopMylion

a
J(x)= I+x

Haiitu xoaddunrienT a u GyHKIMIO pacnpeieieHus] BEPOATHOCTEN CIlydaitHON
BEJIMYUHBI X.

20.11.Cnyvaitnas BenmuumHa X 3afaHa JauddepeHnmanbHol  GyHKIMEH
pacupeneneHus:

2

T
0 npu x<-——
P 2

f(x)=<3acosx npu —%gxgg

T
0 npu x>—
P 2

Onpenenuth KO3(QPUIHEHT a.
20.12. CnyuaitHas BenuunHa X 3a7aHa IUIOTHOCTBIO — pacipenesieHus
BeposiTHocTei f(x). Haiitu uaTerpansayro GyHkuuio pacnpenenenus F(x), eciu

0 npu x<0
2

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

20.13. CunyuaitHas BenuuvHa X 3a7aHa IUIOTHOCTBIO — pacipeneseHus
BepositHocTei f(x). Haiitn uaTerpaneayro yHkiuio pacnpenenenus F(x), ecnmu
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0 npu x<0
f(x)=<cosx npu 0<x£%

T
0 npu x>—
P 2

20.14. Bpruuciauth MatemaTuuyeckoe oxkujaanue M(X), mucnepcuro D(X) u
CpellHee KBaJpaTUYECKOE OTKJIOHEHUE CIIy4allHOW BeTUYMHBI X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacupeneiaeaus f(x):

0 npu x<4
f(x)=42x-8 npu 4<x<5
0 npu x>5

20.15. Bpruucnuth matematudeckoe oxuganue M(X), mucnepcuro D(X) u
CpeoHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
nuddepeHnranbHoM GyHKIMeH pactpeneiacHus f(x), eciu

0 npu x<0

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

20.16. Bpruucnuth maTemaTumdeckoe oxumanue M(X), mucnepcuro D(X) mu
CpeaHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnmanbHol yHkuueit pacnpenencaus f(x):

0 npu x<0

fx)="

0 npu Xx>7w

20.17. Beruucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpeaHee KBaJAPATUYECKOE OTKIOHCHUE CIyYalHOW BEIWYMHBI X, 3aJaHHOU
muddepennmanbHol pyHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)= 3 npu 0<x<4

0 npu x>0

20.18. Bwruucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpellHEE KBAJPAaTUUYECKOE OTKJIOHECHUE CIIYyYalHOW BEJIWYMHBI X, 3aJaHHOM
nuddepeHnmanbHol GpyHkuuel pacnpenencaus f(x):

0 npu x<0

f(x) =+ 0,25Sin§ npu 0<x<2rx

0 npu x>2rx
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20.19. Bepruuciaute MartemaTuueckoe oxkupanue M(X), nucnepcuro D(X) u
CpEIHEE KBAJPAaTUYECKOE OTKJIOHCHUE CIIYyYalHOW BEJIMYMHBI X, 3aJaHHOM
nuddepeHnransHoi GyHKIMeH pacpeneiaeHus f(x):

0 npu x<0

f(x)=<0,5cosx npu -

NN

T
<x<—
2

T
0 npu x>—
P 2

20.20. Bpruuciaute MatemaTuueckoe oxkujaanue M(X), nucnepcuro D(X) u
CpeqHee KBaJpaTHUECKOe OTKJIOHEHWE CIy4ailHOW BeNMWYWHBI X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacupeneiacHus f(x):
npu x<0

f(x)=

0
X
8

0

KonTpoabHas padora Nel2

21. B 3amauax 21.1-21.20 pmanbl BBIOOPKM W3 HEKOTOPHIX T'E€HEPATBHBIX
COBOKYyIHOCTeU. TpedyeTcs /isi paccMaTpUBaeMOro pu3HaKa

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

[TocTpoUTh MOJIMIOH U TUCTOTPAMMY;

Omnpenenuth BBIOOPOUHYIO CPEAHION; a Tak)K€ HHUBIIYI0 M BBICIIYIO YacTHbIE
CpeIHME; MOAY U MEQUaHy; JUCIIEPCUIO U CpeAHee KBAaAPaTHYECKOE OTKIIOHEHMUE,
K03 bULIEHT BapHalluH;

1) Iposeputh npu ypoBHe 3HauuMocTd 0,05 THIIOTE3y O HOPMAITBLHOM 3aKOHE
paclpeneneHuss COOTBETCTBYIOLIErO IPHU3HAKAa C IIOMOIIbI0 KPUTEPHUEB
cornacus y° — ITupcona 1 »>— CMHUPHOBA;

2) HaiiTu TOYCUYHBIC W WHTEPBAJIbHBIC OIICHKH TCHEPaJbHON CpeaHeH WU
CPEIIHEr0 KBaJApPaTUYECKOrO0 OTKJIOHEHUS (IIPU TOBEPUTENIBHONW BEPOSITHOCTU p =
0,95);

3) HaiiTi ommOKy BEIOOPOYHBIX OILICHOK;

4) Tlpow3BecTH aHAJIU3 BCEX BBIYUCIICHHBIX CTATHCTUYECCKUX TAPAMETPOB.

21.1. Ha 60 copToucmpITaTeIbHBIX YYacTKax OIpEACICHa CIeAyIomas
YPOXKAWHOCTH SIPOBOM MIIICHUIIBI, T1/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 cTaTUCTHYECKYIO 00pabOTKY JaHHBIX.
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21.2. Cpennemecsiunas 3apruiata 100 paOOTHHUKOB X03MCTBA 32 UCTEKIIIUH TOI,
THIC. 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; 2,1, 2,6; 4,1; 2,9; 2,8; 2,7; 3,0; 3,1; 2,4; 2,8; 3,3; 1,7; 3,3;
3,4; 3,9; 3,1; 3,4; 3,3; 3,1; 3,3; 3,2; 2,7; 2,3; 2,9; 3,2; 3,1; 2,3; 3,0; 3,4; 3,6; 2,8;
3,4;2,6;2,9; 2,6, 3,3; 3,7; 3,5; 3,0; 1,7; 1,8.

OOpaboTtats nansbie 1- 60 paOOTHUKOB XO34MCTBA.

21.3. O6padotars nanubie 11—70 paOOTHHUKOB XO34KCTBA, MPE/ICTABICHHBIC B
21.2.

21.4. O6padorars nanubie 21—80 paOOTHUKOB XO35WUCTBA, MPEICTABICHHBIC B
21.2.

21.5.00pa6ortatpy nanubie 31—90 paOOTHUKOB XO3SIMCTBA, MpPE/ICTABICHHBIE B
21.2.

21.6. O6padotath nanHbie 41—100 paOOTHUKOB XO3sCTBA, MPEACTABICHHBIC B
3agaue 21.2.

21.7. Pe3ynbratel 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
51;49; 45; 3,4, 4,0; 51, 4,7, 58; 4,4; 4,6; 4,8; 5,7; 3,3; 4,4, 4,9; 3,3; 5,5; 4,5;
51;3,7;,48;53; 41; 4.2, 52; 48, 3,2; 3,4, 5,7; 45; 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, 52; 4,5, 5,1;4,0; 4,8; 5,3.

O6paboTtath nanHbie B3BemMBanus 1—60 KOpoB.

21.8. O6paborats ganHbIe B3BemuBanus 11—70 kopoB, peacTaBieHHBIC B 3.7.

21.9. OGpaborarb nanHble B3BemmuBaHusi 21 — 80 KOpoB, MpeICTaBICHHBIEC B
21.7.

21.10. Obpaborarpy nanubie B3BemuBaHus 31—90 KOpoB, MpeACTaBICHHBIC B
21.7.

21.11. B cnyuaiinom nopsake otobpano 100 kiryOHe# kapTodens u onpeneneHa
Macca KakJ0To KiyOHs, T:

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.

OOpaboTath naHHbIe B3BemMBaHus 1—60 kiyOHel kapTodens.

21.12. OOpabotath naHHble B3BemmBaHusi 11—70 xinyOHEel kapTtodens,
npeacraBiaeHHbie B 21.11.

21.13. OOpabotath nannHbie B3BemmBaHus 21—80 wiryOHEH kapTodens,
npeacraBiaeHHbie B 21.11.

21.14. OOpabotath naHHble B3BemmBaHus 31—90 wiyOHE#H KapTodens,
npeacraBiaeHHbie B 21.11.

21.15. OO6pabotats nannbie B3BemmBaHus 41—100 ximyOHelt kapTodens,
npecTaBiIeHHbIC B 3aaa4e 21.11.
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21.16. B 70 xo3siicTBax 00jacTy 3aTpaThl Ha >KUBOTHOBOJCTBO (B JIE€CSITKax
ThIC. py0. Ha 100 rosoB):

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.

[Tpoussectu 06paboTKy naHHbIX 0 1—60 X035 CcTBAM.

21.17. O6padoTtats gannbie mo 11—70 xo3siicTBaM, MpEACTaBICHHBIC B 3aa4e
21.16.

21.18. Ilo 80 xo3siicTBaM CpeaHETr0I0BOM yA0H MOJIOKA, 11, COCTaBUJI

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.

[IpousBectr 06paboTKy HaHHBIX 0 1—60 X03sHicTBaM.

21.19. IlpousBecTn 00pabOTKY JIAHHBIX IO CPEAHETOJIOBOMY YO MOJIOKA IO
11—70 xo3siicTBaM, peAcTaBiIeHHbIM B 21.18.

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

3.3. TecTnl
Bapuanr 1
1. Cpeonuii yposeHb MoMeHmHO20 psa0a OUHAMUKY UCHUCTAEMCS NO (popmye
A) cpenneii apupmMeTuuecKon
b) cpenneit xpoHOJIOTHYECKOM

B) cpenneii rapMOHMYECKOM
I') cpeqneid nuHAMHUYECKOM

2. Temn pocma xapaxmepu3zyem

A) CKOpOCTh pOCTa YPOBHEH psifia TUHAMHUKHU

b) "HTEHCHBHOCTH N3MEHEHUS YPOBHEH psia TMHAMHUKHU
B) 1% abcomtoTHOrO nmpupocra

I') npyroe

3. Ecnu cnopmcmenog 6 paccmampugaemot pynne 2%, mo penpeseHmamuHasl
8b100pKa U3 SMOU 2PYnNbl O0IAHCHA UMEMb CHOPMCMEHO8
A) 98%
b) 100%
B) 3%
I') npyroe

4. Cpeonsa eenuuuna npusnarxa pasua 20, a koapguyuenm sapuayuu 25%. Toeoa
oucnepcusi NPUHAKA PasHa :

A) 25
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B) 20
B) 20*25
T) 20/25

. Cmamucmuueckas COBOKynHocms - 9mo

A) mo0oe nmpeAMETHOE MHOKECTBO SIBIICHUI MPUPOABI U 00IIeCTBA
b) MHOkECTBO 371IEMEHTOB, 00JIaTAFOIITNX OOIIUMH MTPU3HAKAMU

B) peanbHO cymiecTByoIIee MHOXKECTBO OJJHOPOIHBIX JIEMEHTOB,
o0aaronmx 00IMMH MPU3HAKAMH U BHYTPEHHEH CBSI3bIO

') MmaTeMaTHUECKOE MHOKECTBO

. Abcontomuvle noxazamenu eapuayuu - amo

A) Temn pocra

b) pasmax Bapuanuu

B) cpennuii ypoBeHb psijia
I') mucnepcus

. Konuuecmeo epynn psioa npu oenenuu e2o Ha 2pynnvl Ho Ka4eCmeeHHoM)
NPU3HAKY PABHO

A) 98%

b) 2

B) xauecTBy npu3Haka

') konuuecTBy Npu3HaKa

. Ecnu 6ce 3nauenus npusnaka yseauuums 6 4 pasa, TO oucnepcus ysenuvumcs
A) B4 paza

b) B 8 pa3

B) B 16 pa3

') ocTanercs npexxuen

. Kaowcowiti omoenvho 63ambiii 31emMeHm cO80KYNHOCMU HA3bLBAENICSl
A) BapuaHTa COBOKYNHOCTHU

b) wacroTra cOBOKyMHOCTH

B) 06beM coBoKymHOCTH

10. Koagppuyuenm sapuayuu npu cpeoHem 3sHaveHuu npu3Haxa, pasom 22, u

oucnepcuu, pasHoti 36, pasen
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabomubix MysHcuun npuxooumcsi ... 6e3pabomHvix HCeHujuH, eciu

Ha bupoice mpyoa 3ape2ucmpuposano 256 myxcuun u 316 dxceHuuH.

A) 123
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b) 1,23
B) 60
I') npyroe

12. Konuuecmeennas xapaxmepucmuxa, Ompaxcarowds pe3yiomam usmepenus y
eo0uHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YeIOM HA3bl8AemCsl:

A) BbIpyUKa OT peajiu3allli;
b) B3anMoCBsI3b SBIICHUI;
B) cpennee 3HaueHue

13.  Owubku penpezenmamusHocmu NPUCyuu ... HabIOOEHUIO"
A) cruonHOMy
b) Be1OOpOUHOMY
B) texymemy
') nepuoanueckomy

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

A) 4ucno agerei

b) uucno cemeit

B) uncno nomanHmux Xo3siicTB
') yncno My>X4MH U KSHIIUH

15. B paoy pacnpedenenus kpeoumuulx opeaHuzayuil no 8eauduHe YCmagHo20
KAnumana yacmomou s8Js1emcsi

A) 4KCIIO KPEAUTHBIX OpraHu3alui
b) BenmuumHa ycTaBHOrO KanmuTaia
B) BenmnumHa COOCTBEHHOTO KamuTaia

16.Cpeonuti abconromuwiii npupocm uzmepsem

A) MUHTEHCUBHOCTH MpoIecca pocTa
b) ckopocthb pocTa
B) abcomtotHoe 3Hauenue 1% npupocta

17.{ons cenbcko2o HaceneHus pasua ..., eciu 8 pe2uone NPONCUBANIO0 5 MIH.
ye., 8 MOM YUucie 8 20pooax 2 MiH. dell.
A) 0,6
b) 0,4
B) 2/5

18.Meouanou 6 cmamucmuxe Hazvleaemcs

A) 3HaueHue mpU3HaKa, JeSAIIero COBOKYIMHOCTh Ha JABE paBHbIC YAaCTH
b) 3HaueHue npusHaka, yMHOXKAIOIIEro COBOKYITHOCTh HA JIB€ PaBHBIE YaCTH;
B) 3nHauenue npusHaka, HaudoJee 4acTo BCTPEUAIOIIETOCS B COBOKYITHOCTH
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19. Moooii 6 cmamucmuke Hazvlearom
A) B3aUMOCBSI3b SBJICHUH
b) nonoxxuTtenpHOE OTHOIIIEHUE TIOKA3aTels K CPeIHEMY 3HAUYCHHUIO
B) nanbonee yacto BcTpeuaromieecsi 3HaUeHNE TIPU3HAKA B TAHHOM PSTY
20. Bpemennvim psoom Hazvléarom
A) cTaTUCTUYECKHIA TOKa3aTeIh CPEAHETO 3HAUCHHUS IPU3HAKA B MOMEHT
BpemeHH t
b) u3MeHeHune MaccoBbIX SIBIICHUN BO ~ BPEMEHU
B) mokazarenb, HCYUCTSEMBIN JIJIs1 OTIPEICIICHHS TECHOTHI CBSI3H MEXKTY
MpU3HAKaMu

Bapuanr 2

1. Cpeonuii ypogenv unmepsaibHo20 psaoa OUHAMUKU UCUUCTAEMCS HO
Gopmyne
A) cpennelt apudmeTHIeCKOn
b) cpenueit xpoHosornueckon
B) cpeaneit rapmMmoHHUECKOM
I') cpenneit nuHaMu4eCKOM

2. Abcontomusiii npupocm xapaxkmepusyem

A) CKOpOCTB POCTa YPOBHEH psijia TUHAMUKH
b) MHTEHCUBHOCTh U3MEHEHUS YPOBHEH psijia JUHAMHUKU
B) 1% abcomtoTHOTO IIpHipocTa

[') npyroe

3. Ecau cnopmemenos 6 paccmampusaemoui epynne 97%, mo
penpe3eHmamusHas 6blOOPKA U3 dMot 2pYnnsl O0JIHCHA UMEMb
CHOPMCMEHO8
A) 98%

b) 100%
B) 3%
I') npyroe

4. Cpeonss eenuvuna npuzHaka pagua 20, a koagguyuenm sapuayuu 25%.
To20a oucnepcus npuzHaKa pasHa :
A) 25
b) 20
B) 20*25
') 20/25

5. Cmamucmuueckas COB0OKynHocms - anio

A) mro60oe peaAMETHOE MHOKECTBO SIBJICHUI MPUPOJIBI M OOIIIECTBA
b) MHOXECTBO 271IeMEHTOB, 00JIaAIOIIMX OOIIMMH ITPU3HAKAMH
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B) peanbHO cyliecTByIOII€€ MHOXECTBO OJJHOPOIHBIX JIEMEHTOB,
oOnaaronMX O0IKUMHU NMPU3HAKAMYU U BHYTPEHHEH CBSI3bIO
[') MaTemaTueCcKOe MHOKECTBO

. Abcontomnvle nokasamenu eapuayuu - mo
A) Temn pocta

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psizia

I') nucnepcus

. Konuuecmeo epynn psoa npu denenuu e2o na epynnvi no KOIu4ecmeenHomy
NPU3ZHAKY PABHO

A) 98%

b) 2

B) kauecTBy nmpu3Haka

') konuyecTBy Mpu3HaKa

. Ecnu ece snauenus npusznaxa ymenvuiums 6 4 paza, TO oucnepcust
Veenuuumcs

A) B 4 paza

b) B 8 pa3

B) B 16 pa3

') ocTanercs npexxHen

. Kaoicowiii omoenvro 63amulil 21emeHm cOB0KYNHOCMU HA3bI8ACMCS
A) BapuaHTa COBOKYITHOCTHU

b) wacroTra cOBOKyIHOCTH

B) 00beM cOBOKyITHOCTH

10. Koagpgpuyuenm eapuayuu npu cpeonem 3Ha4eHuu npusHara, pagHom 22, u

oucnepcuu, pasrot 36, pageH
A) 14

b) 0,27

B) 0,61

11. Ha 100 6e3pabomuvix mysHcuun npuxooumcsi ... 6e3pabomHvix HeeHUujuH,

ecau Ha bupaice mpyoa 3ape2ucmpuposano 256 myscuun u 316 scenuun.

A) 123
b) 1,23
B) 60

I') npyroe

12. Konuuecmeennas xapaxmepucmuxa, Ompaxcarowias pe3yivmam usmepenus

y QOUHUI/! COBOKYnHocmu u COBOKYynHocmu 6 yejilom Hasvleaemcs.
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A) BbIpyUKa OT peajiu3allui;
b) B3auMOCBSI3b SIBJICHHIA;
B) cpennee 3HaueHue

13. Owubku penpezenmamugHoOCmu NPUCYU ... HAOIHOOEHUIO:

A) cuiomHOMY

b) BeIOOpOUHOMY
B) Tekymemy

I') nepuonnyeckomy

14. B paoy pacnpeoenenus cemei no yuciy oemet 8aApUAHMOU ABNAEMCS ...

A) yucio nerei

b) uncno cemeit

B) uncno nomanHux xo3siicTB
') yncno My>X4MH | KSHIIMH

15. B psoy pacnpedenenus KpeOumHolx opeaHu3ayuil no 8eauduHe yCmasHo2o
Kanumana yacmomou s8Jsemcs.

A) 4uCI0 KpEAUTHBIX OpraHU3aInil
b) BennurHa ycTaBHOTO KanmuTasa
B) BennuriHa COOCTBEHHOTO KanmuTasna

16.Cpeonuti abconromuwiii npupocm uzmepsem

A) MHTEHCHUBHOCTH TIPOIIecca pocTa
b) ckopocTh pocTa
B) abcomrorHoe 3HaueHue 1% npupocta

17.,110.71}1 CeJIbCKO2CO Hacelerusx pasrHa ..., eCiiu 8 pe2uoHe npoIiIcuealo S5 min.
yej., 6 Mmom ducie 6 ZOPOOCZ)C 2 MJIH. Yell.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuxe Hazvlieaemcs

A) 3HaU€HUE MPU3HAKA, JEISUIEr0 COBOKYITHOCTh Ha ABE PaBHbBIC YaCTH
b) 3HaueHue npusHaka, yMHOXAIOIIETO COBOKYITHOCTh Ha JIBE PABHbBIC YaCTH;
B) 3nHauenne npusHaka, HanboJee 4acTO BCTPEUAIOIIETOCS B COBOKYITHOCTH

19. Moooii 6 mooenuposanuu Hazviearom
A) B3aMMOCBSI3b SIBJICHUI
b) monoxuTenpHOE OTHOIIICHHE MTOKA3aTelNs K CpeTHEMY 3HAYCHUTO
B) naunbosnee yacto BcTpeuarolieecs: 3HaUCHUE IPU3HAKA B IAHHOM Py
20. Psoom ounamuku Ha3vlearom
A) CTaTUCTHYECKHUH TTOKa3aTellb CPEIHETO 3HAUCHHUS PU3HAKa B MOMCHT
BpeMeHU t
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b) u3meHeHnue MaccoBBIX SIBJICHUN BO ~ BPEMEHHU
B) nokazarenb, HCUUCITSEMBIN JIJ1s1 OTIPEIEICHUS TECHOTHI CBSI3H MEXKTLY
npU3HaKaMu

3.4. CamocTosiTe/IbHbIE (AyAUTOPHBIE) PA0OTHI

Tematnka 3amaHWii K  CaMOCTOSITENBHBIM  (QyJUTOPHBIM)  paboTam
YCTaHOBJICHA B COOTBETCTBHH C IIPOTPAaMMOM OIICHMBAHUS KOHTPOJMPYEMOU
TUCIMIUTAHBL. J[aHHBI BHJ pabOT TPOBOMUTCS HA MPAKTHUCCKHX 3aHATHSIX.
3amanusi COCTaBJEHBI MO TPUIAUATH BApUAHTHOM cucTeMe (MPUBENCH OJIMH W3
BApUAHTOB).

CamocrosiTenbHast padora Nel.
Tema «JJieMeHTbI JTUHEHHOM aaredpbI»

Bapuanr 1
CamocrosTesbHas padora Nel.

Tema «O0bIkHOBeHHbIE MU P epeHHATbHbIE YPABHCHUD)

Bapmanr 1.
3aoanue 1 Haiitu obiee pemienue qud@epeHinanbHbIX ypaBHEHUH:

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

3aoanue 2 Haiitu wyactHoe pemieHue AuddepeHuaIbHOr0  ypaBHEHMS,

yIOBJICTBOPSIOIIEE HAYaIbHBIM yCaoBusAM Y + 4y +4y = ezx, y(0)=1,y'(0) =-1.

3aoanue 3 Haittu oOmee  pemieHne  cucTeMbl U QepeHInaIbHbIX

dx =3X+Y

YpaBHEHUU dt .
Y _gx+ y
dt

3adanue 4 3anvcatbh ypaBHEHHE KPUBOW, IPOXOIALLIEH YEpE3 TOUKY A(5; 2) , €CIIU

W3BECTHO, YTO YIJIOBOM KO3 (PUIMEHT KacaTeabHOW B JIIOOOW ee TOuke B 3 pa3
OoJibllie YriaoBoro kodh@uimeHta mpsMou, COSTUHSIONEH TOUKY A ¢ Hayajaom
KOOpJMHAT.

3aoanue 5 Haiitu oO1ee pemienue qudepeHnnanbHoro ypaBHeHUs y” = sin X
3aoanue 6 Haiitu oOmiee pemenue auddepeHnaIbHOTO YPaBHEHUS METO0M

X

Bapualyy MPOU3BOJIBHBIX MOCTOSHHBIX Y’ —y = — 1
e J—
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3.5. Py0e:xHbIiT KOHTPOJIb

Llenv npogedenus pybexcno2o KOHMpOJisi — BBISIBICHUE YPOBHSI TOTOBHOCTHU
oOy4Jarommxcs K U3y4EHUI0O HOBOTO Marepuaia; JAMArHOCTHUKAa YPOBHS YCBOCHMS
OUYEpEeHOro pazjena (TeMbl) U, MPU HEOOXOIUMOCTH, KOPPEKIIHS O0yUeHHUS.

Bomnpocsl pyoesxkHoro kourpoJis Ne 1

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. YacTHble IPOU3BOAHBIE, UX T€OMETPHUECKHUI CMBICIT.

2. Tlonnsiit auddepeniuan u ero NpuaoKeHNe K MpUOIMKEHHBIM
BBIYHCIICHUSM.

YacTHbIe TPOU3BOAHBIC CII0KHON (QYHKITHH.

[Ipou3BoaHbIE HEABHOM (PYHKIMU.

IIpon3BoaHas 1O HAIIPABIIEHUIO, €€ CBA3b C YACTHBIMU IIPOU3BOIHBIMU.
['pamuent, ero cBoucTBa.

YacTHbIE TPOU3BOAHBIE BBICIINX MOPSIKOB.

auQepeHnranbl BEICIIUX OPSIKOB.

DkcTpeMyM (pyHKLIMK HE3aBUCHUMBIX NIepeMeHHbIX. HeoOxoaumoe u
JIOCTaTOYHOE YCIIOBUS.

10.YcnoBublit skcTpeMmyMm. Heo6xoaumMoe U T0CTaTOYHOE YCIOBHS.

©Co~N ko

BOﬂpOCbl 0151 CAMOCMOSMENbHO20 UsyueHus

1. Potop u quBepreHuss BEKTOPHOTO MOJIS.
2. YpaBHEHUS KacaTeIbHOHN MIOCKOCTA U HOPMAIIU K TOBEPXHOCTH.
3. ®opmymna Teinopa mist QyHKIIMM MHOTHX TIEPEMEHHBIX.

Bonpochbl py0e:kHOT0 KOHTPOJIsE Ne 2

BOI’IpOCbl, paccmampueaemvle HA ayaumopﬂblx SAHAMUAX

1. Omnpenenenue nuddepeHnnanTLHOTO YPaBHEHHS, €T0 MOPSIKa, YACTHOTO U

OOLIEero perieHus, YaCTHOTO U 00I1Iero HHTerpaia.

Pemenue nuddepennmaibHbIX ypaBHEHUHN MEPBOTO MOPSIIKA C

pa3eNIeHHBIMH U Pa3ACIISIONUMUCS TIePEMEHHBIMHU.

Onnaopoanbie AuddepeHnaIbHbpIe ypaBHEHUS TIEPBOTO TOPSIKA.

JIuneiinbie muddepeHImanbabie ypaBHEHHS IIEPBOTO MOPSIKA.

YpasueHnue bepnyiu.

HuddepenumanbHble ypaBHEHUs BTOPOTO MOPSAKA, AOMYCKAIOIIHE

MOHIKEHUE TTOPSIIKA.

7. Onnopoansie JI/IY BTOpOro nopsijika: CBOMCTBA pelLICHU, TeopeMa O
CTPYKTYpE OOIIETO PEIICHHUS.

N

o0k ow

32|



8. Pemenue ognopoHoro JIJIY Broporo nopsjika ¢ moCTOSIHHBIMU
Kod(ppunmeHTamu.
9. Heonnopoanoe JIZIY BTOporo nmopsiaka: CBOMCTBa pellieHrd, TeopemMa o
CTPYKTYp€ OOIIEro perieHus.
10. Bun yactHoro pemenust HeogHopoaHoro JIJIY BTOpOro mopsiaka ¢
MOCTOSTHHBIMHU KO3(phHUIIMEeHTaMU.

BOTZpOC‘bl 0151 CAMOCMOSAMENbHO20 UsyueHus

1. Pemenne  muddepeHnmanbHBIX  ypaBHEHHWH ~ METOJOM  Bapuallud
MIPOU3BOJIBHBIX TIOCTOSIHHBIX ISl CJIy4asl JIMHEWHBIX Iu(QepeHTnaTbHbIX
YpaBHEHUH C IEPEMEHHBIMH KO3 PHUIImeHTaMu.

2. YpaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAIOIIHNE MIOHMKEHNE TTOPSIKA.

3. Pemienne  cucrem  JIJIY  mepBoro  mopsiaka ¢ IOCTOSHHBIMHU
Kod(puneHTamu.

Bonpocs! py0exnoro kourpoJss Ne 3

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. JIBoitHOI MHTETrpasl: ONpeIeICHUE, TEOMETPUUECKUI CMBICIL.

2. CaoiicTBa aBoitHOTO MHTETpasia. CBEICHNE TBOMHOTO HHTErpaja K

IIOBTOPHOMY.

3amMeHa NMepEMEHHBIX B IBOMHOM HUHTErpaJIe.

JIBOVHOW MHTETpaa B MOJSIPHBIX KOOPAUHATAX.

Brluucnenue miomaay miocko Gurypsl, o0beMa Tesa JIBOMHBIM

VMHTETPAJIOM.

6. KpuBonuHelHbII HHTETpaI: ONPEACICHUE, MEXaHUYECKUI CMBICIT.

CBoiicTBa KPUBOJIMHEHHOTO HHTETpaa.

8. YcnoBue HE3aBUCUMOCTH KPUBOJMHEWHOTO HHTErpajia OT MyTH
UHTETPUPOBAHUS.

9. BoccraHnoBneHne GyHKIHH 110 €€ oJHOMY AudpepeHIany.

ok w

~

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

1. BbluucieHue MOBEpXHOCTH Teja IIPU MOMOIIM IBOMHOTO MHTErpasa.
2. Bpraucienne Macchl Tena TBOWHBIM HHTETPATIOM.

3. Brruncienne KOOpauHAT EHTPA TSKECTH MIIOCKON (QUTYPBHI.

4. BbluucieHrne MOMEHTA UHEPLUU Tena.

5. TpoliHo#t uHTErpat: onpeaeieHue, FreOMETPUIECKUNA CMBICIL.

6. IlpuoxeHue TpOHHOTO MHTETpaia.

Bomnpocsl py0esxkHoro kourpoJis Ne4
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Bonpocwi, paccmampusaemvie Ha ayoumopHbIX 3aHAMUSX

1. KomOunaropuka. [Ipeamer koOMOMHATOPHKH.

2. OcHOBHbIE KOMOMHATOPHBIE (POPMYIIBI: YHCIIO pa3MEIICHUH, TEPEeCTaHOBOK,

COYETAaHUM.

Crnyuaiinbie COOBITHSI.

Kitaccuueckoe, reoMETpUUECKOE U CTATUCTUYECKOE ONPEIEIICHUS

BEPOSTHOCTH.

Teopema Cl10KEeHHS BEPOSTHOCTEN.

OmnpeneneHre 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH.

VYcnoBHast BeposITHOCTh. Teopema yMHOXKEHUSI.

®opmyna monHoU BeposstHOCcTH. Dopmyna baiieca.

. ®opmyna bepnyiuu.

10 JlokanbHas U MHTErpalibHas Teopemsl Jlamnaca.

11. IuckpetHbie CB: 3aKoH pacnpeenenus, yHKIUS pacupeeIeHs U ee
CBOMCTBA.

12.0OcHoBHBIE uncnoBbie nmapameTpbl CB 1 ux cBoiicTBa.

13.bunomuanbeHbIN 3aK0H, 3aK0H Ilyaccona

14 HenpepoiBabie CB. OyHKIMs pacnpeesienus U IIOTHOCTh HEMTPEPHIBHBIX
CB, ux cBoiicTBa.

15.0cHoBHBIE mapaMeTphl HenpepbIBHBIX CB.

Bonpocwt ona camocmosmenvroco uzyuenus

B~ w

© oo~ O

=

PaBHOMEpHBIN 3aK0H pacHpeesIeHts], €T0 CBOMCTBA U NTapaMETPHI.
2. HopmainbHbIi 3aK0H pacipesiesienus: rpaduK MI0THOCTH, BEPOATHOCTHBIN
CMBICJI TapamMeTPOB

3. DneMeHThl MaTeMaTHUeCKOW CTaTUCTUKH. [ eHepasibHasi COBOKYITHOCTD,
BBIOOpKA.

[Ipocroii, crpynnupoBaHHBIN U HUHTEPBAJIbHBIA CTATUCTUYECKUHN PSAIL.
[Tonmuron u rucrorpamma.

ToueuyHble 1 UHTEPBAJIbHBIE OLICHKU [TAPAMETPOB PACIIPEICIICHUS.
Kpurepuii cornacus Konmoroposa u Ilupcona.

No ok

Bonpocsl py0e:kHOro KoHTpoJis NeS

Bonpocwi, paccmampusaemvlie Ha ayoumopHbixX 3aHAMUSX

1. TlepecTaHOBKM M COYETaHUS C TOBTOPEHUSIMH.

2. Teopema Ilyaccona.

3. HauBeposiTHeilliee 4YuCiIO TOSIBIACHUS COOBITUS B TOCIEIOBATEILHOCTH
HE3aBUCUMBIX HCITBITAHUM.

CsoiicTBa ¢pynkiuu Jlamnaca.

CaoiictBa nHTeTpabHOM PyHkImu Jlamnaca.

[IpaBuio Tpex curm.

MeTon HauMEHBIINX KBAaIpPaTOB.

No obk

34



8. DneMeHThl TeOpUuu KOPPESIUU: KOPPEISAIIMOHHBIA MOMEHT, KO3(PGUIIUEHT
KOPPEJISIIUU.
9. VYpaBHeHUE TMHEHHON PErpecCcum.
Bonpocwl ona camocmosamenvroco uzyuenus

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

2. TlpoBepka runoTe3sl 0 HOPMaJIbHOM paclpeesieHUU reHepaTbHOM
COBOKYITHOCTH 110 Kputepuro ITupcona

3. Marematudeckue MOJIENIM Ha COCTaBJICHUE YpaBHEHUE JTMHEWHOM
perpeccumu.

3.6. IIpomesxkyTOoUuHasi aTTeCTAIUS
B cootBercTBUM ¢ y4yeOHBIM IUIaHOM 10 crnenuanbHOocTH 23.05.01
«HazeMHBIE TPaHCIOPTHO — TEXHOJIOTMUECKHE CPEACTBa» BO 2, 3 ceMecTpax
BHJIOM TIPOMEKYTOYHOM aTTECTAIlUH SBIIICTCS 3a4eT.

Bonpocsl, BBIHOCUMBIE Ha 3a4eT (2 cemecTp)
1. YacTHbIe MPOU3BOIHBIC, UX TEOMETPUUCCKUN CMBIC].

2. llonueit  auddepeHimar W e€ro MNPWIOKEHUE K MNPUOIMIKEHHBIM
BBIUHCIICHHSIM.

3. YUacTHbIe TPOU3BOAHBIE CIOKHON (PYHKIIHH.

4. TlpousBoaHbIE HEABHOU (DYHKIIMH.

5. Tlpou3BoaHas 1O HAMPABJICHHIO, €€ CBA3b C YACTHBIMU MPOU3BOIHBIMHU.

6. I'pamuent, ero cBOCTBa.

7. YacTHbIE TPOU3BOIHBIE BHICIINX MOPSIKOB.

8. uddepeniuanbl BHICIIUX MOPSIAKOB

9. DkcrpemyM (YyHKUMH HE3aBHUCUMBIX IepeMeHHbIX. Heobxonumoe wu

JIOCTATOYHOE YCJIOBHS.

10.YcnoBublit skcTpeMym. HeoOxoaumMoe 1 TI0CTaTOYHOE YCIOBHS.

11.0Omnpenenenve auddepeHnaaIsHOTO YPAaBHEHUSI, €r0 MOPsAKa, YaCTHOTO U
OOIIero pelieHrs, 4aCTHOTO U 0011ero HHTerpaa.

12.Pemenue  muddepeHManbHbIX  YpaBHEHMM  TEPBOTO  MOpsSAKa €
pa3eNeHHBIMU U Pa3JIESIOIMMHUCS IEPEMEHHBIMU.

13.0OnHopoanbie nuddepeHiuanbHbe YpaBHEHHS IEPBOTO MOPSIIKA.

14.JIuneitnbie qudpepeHnranbHble YypaBHEHUSI IEPBOTO MOPSIIKA.

15.¥YpaBaenue bepnysmiu.

16.luddepennmanbapie  ypaBHEHHS BTOPOTO  TOPSAKA, JIOMYCKAaOIINE
MOHW)KEHHUE MOPSIKA.

17.0nnopoansie JI/IY BTOporo mopsiaka: CBONCTBa peIICHUN, Teopema O
CTPYKTYp€ OOIIETO PeIIeHUSI.

18.Pemenue omHopomnoro JIJIY BToporo mopsiiaka ¢ TOCTOSHHBIMHU
kodhpurenTamu.

19.Heomanoponuoe JIJIY BTOporo mopsiaka: CBOWCTBA pPEIICHHM, Teopema o
CTPYKTYpE OOIIETO PeIIeHusI.
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20.Bun yactHoro pemeHuss HeoaHopomHoro JIJIY Broporo mopsiaka ¢
MOCTOSTHHBIMU KO3 (DUITUEHTAMH.

21. JIBoiiHOM MHTErpas: onpeaeaeHue, reOMEeTPUIECKUN CMBICII.

22. CpolictBa JBOMHOr0 wuHTerpana. CBeieHHE [BOWHOIO HWHTErpaja K
MOBTOPHOMY.

23. 3amMeHa NMepeMEeHHbIX B IBOWHOM UHTErpase.

24. JIBoitHOM MHTETpall B MOJSPHBIX KOOPIMHATAX.

25. Boluncrnienune 1mom@aAM TIOCKOW ¢urypsl, oObemMa Tena JIBOWHBIM
UHTETPaJIOM.

26. KpuBonuHEWHBIN HHTErpai: OnpeeiIeHne, MEXaHUIECKU CMBICIL.

27. CBoiicTBa KpUBOJIMHEHHOTO UHTETpaa.

28. YcioBue HE3aBHCHMMOCTH  KPHBOJMHEHMHOTO HWHTErpaia oOT IyTH
WHTETPUPOBAHUS.

29. BoccranoBienue (QyHKIUMHU 110 €€ ToTHOMY auddepeHinany.

Bonpocsl, BBIHOCMMBIE Ha 3a4eT (3 cemecTp)
1. Kom6unartopuka. [Ipeqmer KOMOMHATOPUKH.

2. OcHOBHbIE  KOMOMHATOpHbIE  (GOPMYJBL:  YHUCIO  pa3MEIICHUH,
MIEPECTAaHOBOK, COUETAHUI.

3. Ciy4JaifHbIe COOBITHSI.

4. Knaccudeckoe, Te€OMETPUYECKOE U CTATUCTUYECKOE ONpEeIeICHUS
BEPOSTHOCTH.

5. Teopema croxeHus BEPOSITHOCTEH.

6. OmpeneneHrie 3aBUCUMBIX H HE3aBUCHMBIX COOBITHH.

7. YcnoBHasi BEpOSTHOCTh. TeopemMa yMHOKEHUSI.

8. ®opwmyna nonHoit BeposatHocTu. Dopmyna baiteca.

9. ®opmyna bepnymim.

10.JIokanbHast u UHTETpaNIbHAS Teopembl Jlarutaca.

11.Teopema Ilyaccona.

12. luckpetusie CB: 3akoH pacnpenencHusi, GyHKIHS paclpeesieHus U ee
CBOMCTBA.

13.0OcHoBHbIe uncioBbie mapameTpsl CB 1 ux cBOCTBA.

14 bunomuanbHbIN 3aK0H, 3ak0H [Tyaccona

15.HenpepoiBuple CB.  ®yHkuuMs  pacnpeieneHuss M IJIOTHOCTh
HenpepbiBHbIX CB, nXx cBoiicTBa.

16.0OcHoBHBIE MapameTpbl HenlpepbIBHBIX CB.

17.PaBHOMEpHBII 3aKOH paclpeeieHus], ero CBOMCTBA U NapaMeTpPhI.

18.HopmainbHbrit 3aKOH pacrpeneneHus: rpadux IJIOTHOCTH,
BEPOSITHOCTHBIN CMBICIT TAPAMETPOB

19.0nemMeHThl MaTeMaTHYECKOM CTATUCTHKHU. ['eHepasibHas COBOKYIHOCTb,
BBIOOpKA.

20.IIpocToii, crpynmupoBaHHBIA U MHTEPBAIBHBIA CTATUCTUYECKUM PSI.

21.TTonuroH u TUCTOrpaMMma.

22.Touye4Hble U UHTEPBAJIbHBIE OLIEHKU TapaMeTPOB pacrpeesieHusl.

23.Kpurepuii cornacusi Koamoroposa u [Tupcona.
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4. Metoan4yeckne MaTepuaJibl, ONpeaessiionue nNnpoueaypbl OeHUBAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl (OPMHUPOBAHUA KOMIIETEHIUMN

4.1 Ilpoueaypnl OlleHUBAHUSA 3HAHUI, YMEHHN i, HABBIKOB
U (MJIM) ONBITA AeATeJIbHOCTH

KoHTponms pesynpTaToB OOydeHHs] OOyYaronIuxcsi, 3TaloOB W YPOBHS
dbopmupoBaHusS KOMIETEHIMH 1o aucruiuimHe «llpuknagHas maTremMaThka B
MPUPOI000YCTPONUCTBE U BOAOIOIB30BAHUNY OCYIIECTBIISIETCS Yepe3 MPOBEIACHUE
TEKYILET0, PYOSKHBIX, BBIXOAHOTO KOHTPOJIEH U KOHTPOJISI CAMOCTOSTEIBHON paboThI

@opMBbI TEKYILIEr0, MPOMEKYTOUHOTO M HWTOTOBOTO KOHTPOJIA, MOPSIOK
HAYMCJICHUs] OaJIOB U (POHJIBI KOHTPOJIbHBIX 3aJaHUM ISl TEKYLIEro KOHTPOJIS
pazpabaTeiBatoTcs  Kadeapod uUcXoAs M3 cHnenu@UKH  IUCHUIUIMHBI, U
YTBEPKJIAOTCS Ha 3acelaHuu Kadeapsl.

4.2 Kpurepuu olleHKHM 3HAHW A, YMEHNH, HABBIKOB M (WJIH) ONBITA
AeSITeJIbHOCTH, XaPAKTEePU3YIONUIUX ITANbI ()OPMUPOBAHUS KOMIIETEHUNIH B
npouecce 0CBOCHHS 00pa3oBaTeIbHOH NPOrpaMMbl

Omnucanne MIKaIbl OIEHUBAHUS TOCTIKEHUSI KOMIIETCHIIUHN 110 TUCIUTUIHHE
IpUBEAECHO B Ta0IMIE 6.

Tabnuua 6
VYpoBenb | OTMeTKA MO NITUOALILHONU CUCTEME Onucanue
OCBOCHHMS | (IPOMEKYTOYHAs aTTecTaus)™*
KOMITIETEH
105051
6bICOKUIL | KOTIIMYHO» | «3aUYTE€HO» | «3aYTEHO OOyuaromuiicst
(OTIMYHO)» | OOHAPYKUJTT BCECTOPOHHEE,
CUCTEMATUYECKOE "

riyooKoe 3HaHHE Y4eOHOTO
Marepuana, yMeeT cBOOOIHO

BBITIOJIHSATH 3a/1aHMUS,
MIPENYCMOTPEHHBIE
IIPOTPaMMOM, YCBOWII

OCHOBHYIO JIUTEpaTypy H
3HAKOM C JOMNOJIHUTEJILHOU
JIATEPATYpPOU,
PEKOMEHIOBAaHHOMN
nporpammoii. Kak mpasuio,
OOyYaroIIMIiCsT  MPOSBIISET
TBOpPYECKHE CIOCOOHOCTH B
MMOHMMAHWU, W3JIOKEHUU U
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

HCIIOJIb30BAHWH MATCpHaJIa

oazoewlil

«XOpOoUIo»

«3a4YTCHO»

«3a4TECHO
(xopotiio)»

OOyuaromuiics
OOHapy>XWJI TIOJIHOE 3HAHUE
y4eOHOTO MaTtepuaia,
YCIICIITHO BBITTOJTHSICT
IPETyCMOTPECHHBIC B
nmporpaMMme 3aJaHusl, YCBOMII
OCHOBHYIO JUTEpaTypy,
PEKOMEHIOBaHHYIO B
porpaMme

nopocoeusl

u

«YIOBJIETBO
PUTEIBHO»

«3a4YTCHO»

«3a4TEHO
(Y10BIE€TBO
PUTEIBHO)»

OOyuaromuiics
OOHapyX U
OCHOBHOTO
Marepuajia B
HEO00X0IUMOM VIS
JanpHelmen — yueObl |
npeacTosiniell  padoThl MO
npodeccuu, CIpaBlseTCS C
BBITIOJTHEHUEM
MPAKTUYECKUX
MPENYCMOTPEHHBIX
MpOrpaMMOi, 3HAKOM C
OCHOBHOM JIATEPATYPOH,
PEKOMEHI0BAaHHOU
IIPOTPaMMOM, JOIYCTHUII
MOTPEIIHOCTA B OTBETE Ha
AK3aMEHE u npu
BBITIOJTHEHUU
AK3aMEHALIMOHHBIX 3aJaHuM,
HO obnanaer
HEOOXOJAUMBIMU  3HAHUSIMU
Il UX YCTPAaHEHUs IO
PYKOBOJCTBOM
MpenoaaBaTesis

3HAHUS
y4e0HOTO
o0BeMe,

3aJIaHUH,

«HEYIOB-
JIETBOPU-
TEJIBHOY

«HEC
3a4TCHO»

«HE
3a4TEHO
(HeynoBieT
BOPHUTECIIBH
0)»

OO6yuaronuiics
oOHapyxuia  mpoOensl B
3HAHUAX OCHOBHOTI'O
y4e0HOro MaTtepuaia,
JOTYCTHJT TIPUHITUTTAATIBHBIC
OMMOKK B  BBINOJHECHUN
MPETYCMOTPEHHBIX
MPOTrPpaMMON  TTPAKTAYECKUX
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VYposens | OTMeTKa 1O NATHOATUIBHON CUCTEME Onucanue

OoCBOEHHUS | (mMpOMeXyTOoUHas arrectarus)™®

KOMITETEH

1002071
3aJIaHuH, HE MOYKET
NPOJOJKATE OOyYEHHE WU
MPUCTYIIHTH K
npodeccuoHanbHOM
JESTEIBHOCTH o
OKOHYAHHUH
oOpa3oBaTenbHOI
OpraHu3aluu 0e3
JIOTIOJTHUTEIBHBIX 3aHSITHM

* - (opma TPOMEKYTOUHOW aTTECTallMd B CEMECTPE OIpEAeseTCs B
COOTBETCTBHH C TabnuIleil 2 pabodeil mporpaMMbl JUCITUTUTHHBI (MOJTYJIS)

4.2.1. Kputepuu OlleHKH YCTHOT'O OTBETA NP MPOMEKYTOYHOM aTTeCTALUNU

[Ipu oTBeTE Ha BOMpPOC 00YUYAIOIIUICS TEMOHCTPUPYET:

3HAHUS: O CHOCOOAX U Memooax CAMOOP2AHU3AYUU CAMOOOPA308AHUS 8
pamkax 0CBOECHUS OUCUUNTUHDL Ilpuxnaonas mamemamuxa 8
npupo00odycmpoticmae u 6000N0Nb308AHUU, 00 OCHOBHBIX 3AKOHAX MAMEMAMUKU.

YMEHHUS: UCHONb308AMb MAMEMAMUYECKUL annapam 6 nNpaKmuyeckKou
oessimenbHOCmuU, NPOU3B00UMb PAcyembl N0 U3BECMHOMY AN2OPUMMY; 3a0a8amb
B0NPOCHL NO U3YUEHHbIM MEeMAM, CPAGHUBAMb NO AHANO2UU ANCOPUMMbL PEeUleHUs
NPAKmuyeckux 3a0adu.

BJaJleHHe HABBbIKAMM:  Memoodamu  NOCMPOEHUs U pearu3ayuu
mamemamudeckux mooenei OJisl peuleHuss HAYYHO-UCCIe008amelbCKUX 3a0ad;
NnOBMOpeHUeM CMAHOAPMHOU Npoyeodypvl peuleHus Munosvlx MamemamuiecKux
3a0a4 N0 UBVYEHHLIM  mMeMAaM,  HNpPUMEHeHUeM  Memoo08  NOCHMPOCHUs.
mMamemamudeckux mooeiell U uHmepnpemayuel NOAYYEHHbIX pPe3VIbmamos,
UCNONb308AHUEM NOJIYYEHHBIX 3HAHUL K U3YYEHUIO Ce0YIOUUX OUCYUNTIUH KYpCd.

Kpurepuu OLEHKH

OTJINYHO 00yJaroIuics IeMOHCTPUPYET: BCECTOPOHHEE, CUCTEMaTHYECKOE
U T1yO00KOe 3HaHue yueOHOIro MaTepHaia, yMeHue CBOOOIHO
BBIITOJIHATH IPAKTUYECKUE 33/IaHHUsL, IPEAYCMOTPEHHBIE
IIPOrpaMMOH, YCBOUBILHKM OCHOBHYIO JIMTEPATYPY U 3HAKOMBIH C
JIOTIOJIHUTEIIBbHOM JINTEPaTypOi, PEKOMEHIOBAHHON IPOrPAMMOM.

XOopo1o oOydJaronuiicss JAEMOHCTPUPYET: TIOJIHO€ 3HAaHHE Yy4eOHOTO
MaTepuana, YCHEIIHO BBIMOJHAIOUIMA NpeayCMOTPEHHBIE B
IporpaMMe IpakTHUYECKUE 3aJJaHUsl, YCBOUBIIUN OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYI0 B mporpamme. OOyuarommuiics,
MOKAa3bIBAET CUCTEMAaTHUECKHUH XapakTep 3HaHWH 10 AUCHUITIIINHE
U crnocobeH K UX CaMOCTOSTEIbHOMY TIONOJHEHHI0 H
OOHOBJICHHIO B XOfle JajbHeilmeld yueOHOW paboThl H
poecCHOHATIbHON IESTEIbHOCTH.

Y/0OBJIETBOPUTEIHHO oOyuaromuiics JIEMOHCTPHUPYET: 3HAHUS OCHOBHOTO
yuebHoro Marepuana B o0beMe, HeOOXOAMMOM JUIs JalbHeHIei
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y4eObl U mpeacTosmiet padboTel Mo mpodeccuu, CIpaBisieTCs C
BBIMIOJIHEHUEM  MPAKTHUUECKUX  3aJlaHul, MPeayCMOTPEHHBIX
MpOrpamMMoH, 3HAKOM c OCHOBHOM JIUTEPATYpPOil,
PEKOMEHI0BAaHHOM ITPOTrPAMMOM.

HEYJI0BJIETBOPUTEIbHO | O0YyYaroLUiics NEMOHCTPUPYET: NpoOesbl B 3HAHUAX OCHOBHOI'O
y4eOHOTr0 MaTepuala, JOIYCKaeT MPUHIUNHAIBHBIE OIINOKH B
BBIIIOJJHEHUM  IPAKTHYECKUX  3aJaHui, INPEAyCMOTPEHHBIX
IIPOTrpaMMON.

4.2.3. Kpurepuu OlleHKHU BBHINOJHEHHSI KOHTPOJBbHBIX (CAMOCTOATEIbHBIX)
paodor

[Ipu BBITIOJIHEHUH KOHTPOIBHBIX (CAMOCTOSATEIBHBIX) pa0OT 00yUYarOIIHACS
JEMOHCTPUPYET:

3HAHUSI: O CNocodax u Memooax CamoopeaHu3ayuu camooobpa’08anus 6
DpamKax 0C80€HUs OUCYUnIUHb Ipuknaounas mamemamuxa 8
npUpo00odycmpolicmae u 000N0Nb308AHUL, 0O OCHOBHLIX 3AKOHAX MAMEMAMUKU.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUl annapam 6 NnpaKmuieckoll
oesimenbHOCmU, NPoU3BO0UmMb pacyemvl NO U3BECIHOMY ANCOPUMMY, 3a0a6ambs
B0NPOCHL NO U3VUEHHBIM MEMAM, CPABHUBAMb NO AHALOUU ANICOPUMMbL DeUleHUs
NPAKmMu4eckux 3a0au.

BJajleHHe HABBIKAMM:  MemooamMu  NOCMPOEHUs U  pearu3ayuu
mamemamuieckux mooenei Oni peuleHus HAYYHO-UCCAe008AMENbCKUX 3a0al,;
noémopeHuemMm CmMaHoapmHol npoyeodypvl peuleHus MunogblX MamemMamuidecKux
3a0a4 N0 UBVHUEHHBIM — MeMaMm,  HNPUMEHEHUeM  Memoo08  NOCMPOEHUs.
mamemamudeckux Mmooeieu U unmepnpemayueu NONYYEeHHbIX pe3yabmamos;
UCNONIL308AHUEM NOTYYEHHBIX 3HAHULL K U3YYEeHUTO C1e0YIouWUX OUCYUNTIUH KYPCd.

KpnTepnn OLHCHKHU BBINMOJHCHHUSA KOHTPOJbHBIX (CaMOCTOHTeHLHbIX) paﬁoT

OTJIMYHO oOyyaroluiics 1eMOHCTPUPYET: BBICOKUH PE3yIbTaT, OTBETHII
IIPaBWJIBHO U B Pa3BEPHYTOM BHJIE€ HA BCE TEOPETUUYECKUE
(mpakTHYEeCcKHe) BOIPOCHI, HE AOMYCKAEeT OMMOOK B OTBETE MIPU
pELICHNN KOHKPETHOM 3aJJauH.

XOpo1Io oOydJaronuics JAEMOHCTPUPYET: XOPOIIUM Pe3yJbTaT, OTBETHII
MIPaBUIBHO Ha BCE TEOPETUYECKUE (MIPAKTHYECKUE) BONPOCHI, HO
B KpaTkoil ¢opme, 1100 AOMYCTUI OJHY OIIMOKY B OTBETE MPHU
pELICHNN KOHKPETHOM 3aJauH.

YAOBJIETBOPHUTEIbHO oOyuaromuiics JIEMOHCTPUPYET: YAOBJIETBOPUTEIIBbHBIN
pe3}’J'II)TaT, HpaBI/IJ'[BHO OTBCYACT TOJIBKO HA 4AaCTh ITOCTABJICHHBIX
TeopeTuueckre (MpaKTHUeCKHe) BOIMPOCOB TIPU  PEIICHUU
KOHKPETHOW 3a7a4H.

HEY/I0BJIETBOPUTEJIbHO | O0yJaroluiics JEMOHCTPHUPYET: HEYJIOBJIETBOPUTEIIbHBIN
pe3ynbTaT HE OTBETWUJ Ha IIOCTAaBJIEHHbIE TEOPETUYECKUE
(IpaKTHYECKUE) BOMPOCHI MIM OTBETUJI HEMPABUIIBHO.

4.2.4. Kputepuu OlleHKHU BBHINOJTHEHHUS] TECTOBBIX 3aIaHU I
[Ipu BBINOTHEHUN TECTOBBIX 3aJaHUN 00YUAIOIIUICS TEMOHCTPUPYET:
3HAHMA: O CNOCcoOax u Memooax Camoop2aHu3ayuu camoodpaz08anus 8
pamxax 0CBOEHUS OUCYUNTUHDBL Ipuxnaonas mamemamuka 8
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npupodoo6ycmp0ﬁcmee u GOOOI’ZOJZbS’OGCZHuu,’ 00 OCHOBHBIX 3AKOHAX MAMEMAMUKU.

YMEHMHA: UCNO/Ib3064Mb mamemamudecKutl annapant 6 npakmuquKoﬁ
6eﬂmeﬂbHocmu, I’lp0u38001/ll’l’Zb pacdemsl NO U36ECIMHOMY ANcOPUMMY, 3a0a6ambv
60NnpoOCsbl NO UZYHUEHHbIM memam, CPAGHUBANb NO AHAIO2UU AN120PUNIMblL pEeULEeHUA
npakmu4iecKux 3a0au.

BJIaJACHHUE HaBBbIKAMMH: Mmemooamu nocmpoerus u peanusayuu
Mamemamudeckux mooenet O Peulernu HayuHO-ucmedoeamerbCKux 3610&'{;
noemopeHuem CﬂidHO(lpﬂ’lHOﬁ npouedypbl PEWEHUA MUNOBBIX MAMEMAMUUECKUX
3a0a4 no U3YUYEHHbIM memam, npumMeHeHuem Memooos nocmpoenust
mamemamudeckux mooenel u uHmepnpemauued NOJIY4YEHHbIX pe3)1bnmanios,
ucnoJjibzoeanuem nojily4eHHsvlx 3HAHUU K U3y4eHuro Cﬂedyiouwx ()UCL}MI’UZMH Kypca.

KpHTepI/II/I OII¢CHKH BBIINNOJHCHHUA TECCTOBBIX 3anaHm71

OTJIHYHO 00y4JaroIMHCs JEeMOHCTPUPYET: OTJIMYHBIC 3HAHUS U OTBEYAET Ha
TECTOBBIE 3aaHus B npeaenax 86%-100%.

X0pOo1I0 00y4JaroIMHCs JEMOHCTPUPYET: XOPOIINE 3HAHUS U OTBEYaeT Ha
TECTOBBIC 3a/1aHus B ipenenax 74%-85%.

YIOBJIETBOPHTEIbHO 00y4YarOIIMICS AEMOHCTPHPYET: yJOBJICTBOPUTEIbHBIC 3HAHHUSI U

OTBEYAET HA TECTOBBIC 3a7aHus B npeaenax 60%-73%.

HEY/JI0BJIETBOPUTEILHO oOyJaroluiicss TEMOHCTPUPYET: HEYIAOBICTBOPUTEIbHBIC 3HAHUS
M OTBEUYaEeT Ha TECTOBBIE 3amanus Hxe 60%.

Paszpabomuux: oouenm, Kouecaposa O.C.
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