[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaums 6 Bragensle:

®WO: Conosbes ImuTpuii AnekcaHaposuy

[omxkHocTb: pektop ®IBOY BO BaBunosckuit yHuBepcuteT
[ata nognucanus: 02.10.2024 10:16:30

; ( [punoxenue 1
YHUKaNbHbIA NPOrpamMMHbIN KITHOM:

528682d78e671e566ab07f01fe1bdp172f MMAHMCTEPQTBO CEJBLCKOI'O XO3SIICTBA POCCUIICKON ®EJEPAITAN

degepaabHOe rocyapeTBenHoe 610 KeTHOE o0pa3oBaTe/abHOE
yupexaeHue
BbICIIEr0 00Pa30BAHMS
«CaparoBcKuii rocy/1apcTBeHHbII arpapHbIil yHHBEPCHTET
umenn H.W. BaBuiosa»

YTBEPKJAIO
3aperyrornuit kadenpoit
/ Kampimosa I".H.

«IF» A 20/ r.

OLEHOYHBIE MATEPHUAJIbI

JlucruruinHa MATEMATHUKA

23.05.01 HazeMHbIe TPAHCIOPTHO-
CreluaibHOCTh

TeXHOJIOrHYecKHe CPeaCcTBa
Crierpanu3amas ABTOMOOHJIM H TPAKTOPHI
Ksanuduxauys Huxenep
BBIMTyCKHHMKA
HopMmaTuBHBIN CPOK 5 ner
o0y4eHus
dopma 00ydeHus OYHasA

MaTreMaTHKa, MEXaHUKA H

Kadenpa-pazpaboTink nH:KeHepHasi rpaduka

Bemyuwmii npenoaasareib Koueraposa O.C., 1oueHt
Paspabomuux(u): oouenm, Kouezaposa 0.C. Z /{Z’/ -
(TomHch)
Caparos 2019




Conep:xanue

1

[TepeueHp KOMIETEHIMN C YKa3aHHEM 3TalloB UX (OPMHUPOBAHUS B IIPOLIECC
ocBoeHUA OIIOIT ... ...,

Onucanue moKa3aTelleld M KPUTEPUEB OLIEHUBAHUS KOMIIETEHUUHA H
Pa3IUYHBIX 3TANax UX (OPMUPOBAHUS, ONIUCAHHUE LKA OLEHUBAHUS
TunoBble KOHTPOJIBHBIE 33JJaHUSl WM MHBIE MaTepHalibl, HEOOXOAUMBIE JJL
OLIEHKM 3HAaHUM, YMEHHUM, HaBBIKOB M (WJIM) OIbITa JAESITEIBHOCTY
XapaKTepU3yIOIMMX 3Tanbl (OPMHUPOBAHMUS KOMIIETEHIIMM B MpoIecc
OCBOEHUS 00PA30BATEILHOM MTPOTPAMMBL..cc.eut vetenttenerenneeneeneenneennennenn.
Meroguyeckue mMaTepuanbl, ONPENEIAIONME IPOLEAYPhl OLEHMBAaHNA
3HAHWUW, YMEHUI, HABBIKOB U (UJIM) OIBITA JEATEIbHOCTH, XapaKTEPU3YIOLIK:

ITATBI UX (DOPMUPOBAHUS .. evveeteennteneennneenteenneenneeaneanneeaneeenn



npouecce ocsoenust OITOII

1. Ilepeyenb KOMINETEHUMH € YKa3aHUEM 3TanoB ux (popMUpoBaHus B

B PE3YIbTATC HU3YUCHHUA OIUCHUILINHBI «MaremaTuka» 06yqa}0mnec;1, B

coorBercTBUM ¢ PI'OC BO mno mporpamme cnenuanurera 23.05.01 HaszemHublie

TPAHCIIOPTHO-TCXHOJIOTMYCCKHC

CpCacCTBa,

YTBCPKIACHHOI'O

IMPUKA30M

MunucrepctBa obpazoBanus u Hayku PO ot 11.08.2016 r. Nel022, dhopmupytot

CIICAYHOIIUE KOMIICTCHIINH, YKA3aHHBIC B Ta6J'II/II_Ie I.

Tabmuma 1
dopMupoBaHHe KOMIETEHIM B mpoliecce U3yYeHH sl JUCHUNIMHBI
«MaTeMaTHKA»
Komnerennus CrpyKkTypHbIE Oransl Buneb! 3anaTHA OneHouHsle
Kox Haunmenosaunue 3JIEMEHTEI dhopmupoBaH IUIS cpencTBa s
KOMIIETEHIINH (B ust (hopmMupoBaHws OLICHKU YPOBHS
pe3ynbrare KOMIICTCHIIMM | KOMIIETCHIIMH | C(OOPMUPOBAHHOCTH
OCBOEHUS B IIpoI1Iecce KOMIIETEHIUHA
JUCLUILINHBI OCBOEHUS
oOyyJaronui OI1OII
JIOJDKEH 3HaTh, (cemecTtp)
YMETb, BIAJIETh)
1 2 3 4 5 6
OIIK-4 Cnocobrnocmuio | 3HAET: ochosHble 1,2,3 Jlexumu,
K 30KOHbL MMPAKTUYCCKUC KOHTpOJ'ILHLIe pa6OTBI
MamemamuKu: 3aHATHS, 1-21
camooobpazoeam o )
JUHEeUHoU aﬂ2€6pbl, CaMOCTOATCIIbHAs CaMOoCTOSITEIILHBIE
umo u AHATUMUYECKOl pabota pabotsl 1-8
UCNONb30BAHUIO | ceomempuu Ha
8 njiockocmu u 6
npakmuyeckou | "Pocmpancmese,
mamemamudecKkoco
oesamenvHocmu

HOBLIX 3HAHUU U
YMeHUU, 8 mom
yucie 6
obnacmsx
3HAHU,
Henocpeocmeen
HO He
CBA3AHHBIX CO
cghepoii
npogeccuonans
HolU
desmenvbHoCmu

auanusa, meopuu
@YHKYUU MHOSUX
nepemMenHbIX U
oughpepenyuanvrvix
VpagHeHuil, meopuu
KPAMHbIX U
KPUBOJIUHETIHbIX
UHmMe2panos,
Meopuu YUCI08bIX U
DyHKyUOHaATLHBIX
pA008; meopuu
eepossmHocmel u
Mamemamu4eckou
cmamucmuku

yMeert:
npou3e00uUms
pacuemvl no
U36ECMHOMY
aneopummy;
3a0asamuv 6ONPOCH
nO U3YUEHHbIM
memam;
cpasHusamy no
anano2uu
anzopummbl
peuteHus




NPAKMUYECKUX
3a0ay

BJajieeT
nogmopenuem
cmanoapmuoti
npoyedypsl pewienus
MUNOGHIX
MaAmeMamu4ecKux
3a0ay no U3yYEHHbIM
memam;
npumeHenuem
Memooos
nocmpoenust
MaAmMeMamu4ecKux
Mooeneil u
unmepnpemayueti
HOJYYEHHbIX
Pe3yIbmamos;
UCHOIb308AHUEM
HOJYYEHHBIX 3HAHULL
K U3YYEHUIO
CReOVIouuUx
OUCYUNTUH KypCa

[K-2

CrocoOHOCTRIO
NPOBOJIUTH
TEOPETHUECKHE U
JKCIIEpUMEHTAJIbLH
bl Hay4YHbIC
HCCIEN0BaHUsA 10
MOUCKY U
MPOBEPKE HOBBIX
unaen
COBEPIICHCTBOBAH
NI HA3CMHBIX
TPaHCIOPTHO-
TCXHOJIOTHYCCKUX
CPEICTB, UX
TEXHOJIOTUYECKOTO
000pyI0BaHUS U
CO31aHUS
KOMILIEKCOB Ha UX
baze

3HaeT: Memooul
HAY4H020
uccie008anUs no
NOUCKY U NpoGepKe
HOBbIX Uoell
COBEPUEHCMBOBAHU
5 HA3eMHBIX
MPAHCNOPMHO-
MEXHOIO2UYECKUX
cpedcms, ux
MEXHOI02UYECKO20
000py008aHUs U
co30anus
KOMNIEKCO8 HA UX
base;

yMeeT:
Ilpouszsooumu
pacuemvl npu
6bINONHEHUU
meopemu4ecKux u
IKCHEPUMEHMANbHBL
X HAYYHBIX
UCCe00B8AHUAX

BJIaJ€eT:
Hasvikamu
nposeoenus
meopemuyecKux u
IKCNEPUMEHMAIbHBL
X HAYUHbIX
uccnedo8anull no
NOUCKY U Npo8epKe
HOBBIX Uoell
COBEPUIEHCMBOBAHU
5 HA3EeMHBIX
MPAHCNOPMHO-
MEXHONIO2UHEeCKUX
cpeocms, ux
MEXHONI02UHECKO20
0b0pydosanus u

1,23

Jlexumu,
NpaKTHYECKUE
3aHATHS,
caMoCTOsATeNbHAS
pabota

KonTponbHbIe paboThI
1-21
CamocrosTeNnbHbIe
pabotsr 1-8.




co30anus
KOMNJIEKCO8 HA UX

basze
TIK-3 Cr1ocoOHOCTBIO 3uaer: Memooamu 1,2,3 Jlexumu, KonTtponsHbie paboThl
TIPOBOIUTH npogedeus TIPaKTUIECKHE 1-21
TEXHUYECKOE U MeXHUecK02o U 3aHATHS, CamocTosTenbHbIC
OPraHU3aLYOHHOE | OPeAHU3AYUOHHO2O CaMOCTOSITeTIbHAS pabotsr 1-8,
obecrnieueHne obecnevenus pabota TectupoBanue
HCCIIeJOBAaHHH, uccnedosanu,
aHanu3 amanusa
pe3yNbTaToB U pe3yrbmamos u
pa3paboTky paspabomxu
TIPEAI0KEHHH 110 npeonodcenuti no ux
UX peasu3anuu peanuzayuu

Ymeet: [Iposooums
mexHuyeckoe u
Op2aHU3aAYUOHHOE
obecneyenue
Uccneoo8anull,
ananus
pe3ybmamos u
paspabomxy
npeonodiCeHUli no ux
peanuzayuu

Baaneer:
Haesvikamu
nposeoenus
MexXHUYecKko20 U
OpP2AHU3AYUOHHO20
obecneyenus
Uccneo08anull,
ananusa
pe3yibmamos u

paspabomxu
npeonodiceHUli no ux
peanuzayuu
Komnerenuust OIIK-4 — Takke ¢opMHupyeTcss B XOJI€ OCBOCHHUSA

aucuMiuind: OpraHu3anys W IUTAHUPOBAaHME Npou3BOACTBA, Puszmka, Xumus,
Oxonorus, Teopernueckas MexaHnka, HadueprarenbHas reoMeTpus U HHXKEHEPHAs
rpaduka, Teopuss mexaHusMoB M MamuH , CoONpoTUBICHHE MAaTepUasoB,
I'mppaBnuka, TepmMoauHamuka W Temonepenaya, MarepuanioBeneHue,
TexHOonoruss KOHCTPYKUMOHHBIX MAaTEpPHAIOB, DJIEKTPOTEXHHKA, JIEKTPOHUKA U
AJIEKTPONPUBO/, DKCIUTyaTallUOHHbIE MaTepuaibl, KoHCTpykius aBToMoOuneil u
TPaKTOPOB,  ODHEPreTUYECKHE  yCTAaHOBKM  aBTOMOOWJIEN U  TpakTOpOB,
DnexkTpoodopyAOBaHUE aBTOMOOWJIEH M TPaKTOPOB, TEXHOJOTHS MPOU3BOICTBA
aBTOMOOWJIEH M TPAKTOPOB, DKCILTyaTarisi aBTOMOOUJIEH U TpaKTopoB, PeMoHT u
yTWIM3alUsl aBTOMOOWJIEW M TpakTopoB, Teopuss aBTOMOOWMIIEH W TPaKTOPOB,
[IpoekTupoBanre aBToMoOWJIed H TpakTOopoB, HMcmbiTaHus aBTOMOOUIIEH U
TpakTopoB, KoHCTpykTHBHAass 0€30MacHOCTb aBTOMOOWJIEW U  TPAKTOPOB,
DproHoMuKa W Iu3ailH aBTOMOOWIIeN U TpakTtopoB, OxpaHa Tpyna, TexHosmorus
MalIMHOCTPOEHUSA, KOHCTPYKIMOHHBIE M 3alIMTHO-OTAEIOYHBIE MaTEpHabl
aBTOMOOUJIEN U TPakTOpoB, [[poekTHpOBaHNE TEXHUKHU CIIEIMATILHOIO Ha3HAYCHHMSI
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Ha Oa3e aBTromMoOuWJEeH M TpakTopoB, IIpakTHMKa MO TMOJYYEHUIO MEPBUYHBIX
npo(ecCUOHANbHBIX YMEHUW U HABBIKOB, B TOM YHCJI€ MEPBUYHBIX YMEHUH U
HABBIKOB Hay4YHO-HCCJIEI0BATENbCKON EATEIbHOCTH, TeXHOIOrnYecKas MpakTHKa,
[IpousBoACTBEHHAsI MPAKTHKA: HAyYHO-HCCIEq0BaTeNbCcKas paboTa, [IpakTuka mo
MOJIYYCHUIO NPO(EecCUOHATBHBIX YMEHHUM U OmbiTa B NpodecCHOHaNbHON

JEATEIIbHOCTH, KoncTpykTopckas MPaKTHUKA; 3ammra BBIITYCKHOM
KBaJIM(UKAIIMOHHOW paboThl, BKIIOYAas IMOATOTOBKY K TMpOILEAype 3alluThl U
IPOLIETYPY 3aLUTHI

Komnerenmus IIK-2 — taxoke Gopmupyercs B X071€ OCBOCHHS JUCIUTIIHH:
@usuka, Xwumus, Teoperudeckas mexaHuka, HadeprarenbHas reomerpus u
uHkeHepHas rpaduka, Teopuss mexanusmMoB u MamuH, ConpoTHBICHHE
MarepuanoB, JleTaiu MallMH W OCHOBBI KOHCTpyMpOBaHUs, [ 'uapaBiuka,
TepmomguHaMuka W Terionepenada, — Marepuanosenenue,  TexHomorus
KOHCTPYKLMOHHBIX MaTepHaJoB, DIEeKTPOTEXHHUKA, AIEKTPOHUKA U
3JIEKTpoNpuBOA, MeTponorus, craHfgaptuzauus u cepruduxanus, Teopus
aBToMOOMJIeH U TpakTopoB, IIpoekTHpoBaHMEe aBTOMOOWJIEH U TPAKTOPOB,
WcnpiTanuss aBromoOmie u  TpaktopoB, KoHcTpykTHBHasi 0€301aCHOCTD
aBTOMOOWJIEH W TPAaKTOpOB,  YIOpPaBJI€HUE  TEXHUYECKUMH  CHCTEMaMHU
aBTOMOOMJIEH U TPAaKTOPOB, [IpoekTHpOBaHNE TEXHUKHU CIIEHUAIBHOIO Ha3HAYCHHUS
Ha Oa3e aBTOMOOWJIEH U TPakTOpoB, [MAPOMHEBMONPHUBOJ aBTOMOOWIIEH U
TpakTopoB,  CwioBoe  oOOpyJoBaHHME  aBTOMOOWJIEH W TPAKTOPOB,
[Ipou3BoACTBEHHAs MPAKTHKA: HAYYHO-HCCIEa0BaTeNbCcKas padoTta, IIpakTuka mo
NOJIYYEHUIO NPO(ECCHOHATBHBIX YMEHHM UM ONbITa B NPO(EcCCHOHATBHON
JIESTEIIbHOCTH, Konctpykropckas MPAKTHUKA, 3amura BBITYCKHOU
KBAIM(PUKALMOHHON padoThl, BKJIKOYAs MOArOTOBKY K MpPOUEAype 3allUThl U
npoueaypy 3amurtbl, KoMneoTepHOe MOJEINPOBaHUE aBTOMOOMIIEH U TPAKTOPOB,
[TpoxoaumocTh aBTOMOOUIIEH, TPAKTOPOB U CHELTEXHUKHU.

Komnerenmus ITK-3 — taxke popmupyercs B X0/1€ OCBOCHUS JUCHUNIMH!
Opranuzanusi ¥ IJIaHUPOBAaHUE MPOU3BOACTBA, Pusmka, Xumusa, TeopeTtuyeckas
MexaHuka, HadeprarenpHass TeoMeTpusi W UWHXKeHepHas rpaduka, Teopus
MEXaHU3MOB U MaiuH, CONpOTUBIEHHE MAaTepUaNIOB, /[eTanyu MallMH U OCHOBBI
KOHCTpyUpOBaHus, lwuapasmmka,  TepMoauHamMMKka W TEIUIONEpenaya,
Marepunanosenenue, Texnonorus KOHCTPYKIIMOHHBIX MaTepUaoB,
DJIEKTPOTEXHHKA, JJIEKTPOHUKA U AJIEKTPONPUBOA, MeTposorus, CTanIapTA3alus
u ceprudukanusi, HaaexHOCTh MEXaHUUYECKUX CUCTeM, Teopusi aBTOMOOWJEH U
TpakTopoB, IlpoekTupoBaHue aBTOMOOWIEH W  TpakTopoB, cmbiTaHus
aBTOMOOMJIE U  TPaKTOpOB, YMpaBjJeHUE  TEXHUUYECKUMH  CHUCTEMaMu
aBTOMOOWJIEH W TPaKTOpPOB, [ MIPOIMHEBMONPUBOJ] aBTOMOOMIEH U TPaKTOPOB,
CunoBoe o0oOpyIoBaHWE aBTOMOOWIJIEW U TpakTopoB, [IpousBoacTBEeHHAs
MpaKTUKa: Hay4HO-UCCIenoBarenbckas pabora, [IpakThka 1O MOTYYEHUIO
npoecCHOHANBHBIX YMEHHM U OmbiTa B MPOGeCCHOHATBHOW JIESITEIIbHOCTH,
Konctpykropckass mnpaktuka, [IpenmurninomHas NpakTHKa, 3alldTa BBITYCKHOU
KBATM(PUKAIIMOHHON paboThl, BKJIIOYAs TMOATOTOBKY K TPOIEAype 3alluThl U
npolienypy 3anmuthl, KommbsioTepHoe MOEHpOBaHNE aBTOMOOWIIEH U TPAKTOPOB

[TpoxoauMocTh aBTOMOOMIIEH, TPAKTOPOB U CIICIITEXHUKU
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2. Onuncanue noxKasareJieid 1 KpUTeprueB OLlEHUBAHUS KOMIIETEHIM I
HA Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHUS, ONTUCAHUE KA OLlEeHUBAHMS

Tabmuna 2

IlepeyeHb O1LIEHOYHBIX CPEICTB

n/n

Haumenosanue
OIICHOYHOTO CPEJICTBA

Kpatkas xapakrepuctuka
OLICHOYHOI'O CPEJCTBA

[IpencraBieHne OLEHOYHOTO
cpeacrtea B OM

KOHTpOJIbHasl paboTta

CPENCTBO NIPOBEPKU YMEHUI
IIPUMEHSTH [IOJIyYCHHBIE 3HAHUS
JUISL peLIeHUs 3a1a4
OIIPEJCJIEHHOr0 TUIIA II0 Pa3Aeily
WA HECKONBKHM Pa3jenaM

KOHTPOJIbHBIX pa60T1,1 mo
BapuaHTaM

TECTHPOBaHHE

METOJI, KOTOPBIN MO3BOJISAET
BBISIBUTh YPOBEHb 3HAHUM, YMEHUI
M HaBBIKOB, CIIOCOOHOCTEN 1
JPYTHUX Ka4eCTB JINIHOCTH, a
TaKXe UX COOTBETCTBHE
OTIpeNIeIEHHBIM HOpMaM ITyTeM
aHajau3a Croco00B BEINOJHEHHUS
0o0y4JarmuMucs psiia
CHeUMaIbHBIX 3aJaHuH

0OaHK TECTOBBIX 3aJaHMI

camocTosTeNbHas padboTa

camocTosATeNnbHas paboTa
0o0y4aromerocs — 9To Takasi ero
JIeSITeIbHOCTh, KOTOPYIO OH
BBITIONTHSET 0€3
HEMOCPEICTBEHHOTO YIaCTHs
MPEToIaBaTes, HO MO ero
3aJ[aHUIO U MOJ] €r0 HAOJIIOICHUEM.
OO0yJatontuiics, 00J1aTatOITHIA
HaBBIKAMU CAMOCTOSITEILHON
paboThl, aKTHBHEE U ITy0OKe
ycBauBaeT y4eOHbII MaTepua,
OKa3bIBaeTCA JIydllle
TMOJATOTOBJICHHBIM K TBOPYECKOMY
TPyay, K caMOOOPa30BaHUIO U
MIPOJIOJHKEHUIO YIEOBI.

CamocrosTenbHbIe paboThI IO
BapHUaHTaM

YCTHBIH OIIpOC

METOJ| KOHTPOJIS, TO3BOJISAIOIIUN
HE TOJIbKO OIpalliuBaTh U
KOHTPOJIMPOBATh 3HAHMS
oOygaromuxcs, HO M Cpasy ke
MONPABJISATh, IOBTOPATH U
3aKpEIJISTh 3HAHUS, YMEHUS U
HaBBIKU.

6aHK BOIIPOCOB

IIporpaMmma oneHMBaHUSI KOHTPOJIUPYEMOii TN CHUTLTUHBI

«MaTeMaTuKa»

KonTponupyembie
pas3aens
(TeMBI TUCITUTUTHHEI )

KOMITETEHINH (WU

Konx
KOHTPOJIUPYEMOU

€€ YacTH)

HanmenoBanue
OIIEHOYHOTO CPEJCTBA

2

3

4

JIuneitnas anredpa

OIIK-4, TIK-2, TIK-3

KontponbHas padora Nel
CamocTosiTenbHas pabora

2 | Bexropnas anre6pa | OIIK-4, I1K-2, [IK-3 | KouTponbhas pabota Ne2, Ne3
CamocTosTenbHas paboTta
3 | AnanuTnueckas OI1K-4, IIK-2, TTK-3 | KontponbsHas pabora Ned,5
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KonTpoaupyemsie

Kon

Ne KOHTPOJINPYEMOU HanmenoBsanue
n/m Pa3AIEIIbI KOMITETEHINH (MIIH OLICHOYHOT'O CPEJICTBA
(TEMBI TUCITUTIUHBI)
€€ YacTH)

1 2 3 4
reoMeTpus Ha CamocrosiTenbHas padora
TJIOCKOCTH

4 | AHaauTu4eckas OIIK-4, T1IK-2, T1IK-3
reoMeTpus B CamocTosTenbHas paboTa
MIPOCTPAHCTBE

5 | Kommiekcusie uncna | OIIK-4, T1K-2, [IK-3 | CamocrosTensHas pabora,

6 | Beenenue B aHanus OIIK-4, I1K-2, IIK-3 | KonTpoasHas paborta Ne 6,7,8

CamocTosiTenbHas padoTa

7 | Dudbdepenumansuoe | OIIK-4, I1K-2, I1IK-3 | KortponbHas padorta Ne 9, 10
HCUYHUCJICHUE CamocrosiTenbHas pabora

8 | UuTerpanbHOE OIIK-4, I1K-2, TIK-3 | KonTtpoasHas padora Ne 11, 12
VCUYHUCJICHUE CamocrosiTenbHas pabora

9 | Muddepenumanpunie | OIIK-4, I1IK-2, [IK-3 | KonTponbnas pabota Ne 13, 14,15
YpaBHEHUS CamocTosiTenbHas paboTa

10 | Teopus OIIK-4, I1K-2, ITIK-3 | KonTpoasHas padora Ne 16, 17, 18
BEPOATHOCTEN CamocTosiTenbHas paboTa

11 | Cnyuaiinbie OIIK-4, [IK-2, TIK-3 | KontponsHas pabota Ne 19
BEJIMYUHBI CamocrosiTenpHas pabora

12 | MaremaTuueckas OIIK-4, I1K-2, ITIK-3 | KonTpoasHas padota Ne 20, 21
CTaTUCTHUKA TectupoBanue.

CamocrosTensHas pa60Ta

Onucanne nokasaresae 1 KpUTepPUeB OLCHUBAHUA KOMIIETCHIMIA 110

OIMHMCaHHuE IIKAJ OICHUBAaHUSA

AUCHUIINHE «MaTeMaTHKa» HA Pa3jIMYHBIX dTanax ux (pOpMUPOBAHNS,

Kon [Imanupyemsle ITokxazareny ¥ KpUTEPUN OLIEHUBAHUS PE3YJIbTATOB O0YUEHHUS
KOMIICTCHII PE3YIbTAThI HHNIKC HOpOFOBBIﬁ HpOHBHHYTBIﬁ BBICOKHMH
1, 3TaITbI o0yueHus IOPOTOBOTO YPOBEHB YPOBEHb YPOBEHb
OCBOEHUS YPOBHS (ynoBnerBopu (xoporo) (oTNIM4HO)
KOMIIETCHII (HCYI[OBJ'ICTBOpI/I TCHBHO)
u TEJILHO)
1 2 3 4 5) 6
OIIK-4, 3HAET 0 cnocobax | oOydarommiics He loOyJarommiics loOyuaromuiics loOyJaronmiics
1 cemect U Memooax 3HAeT 3HAYUTEIBHON  [IeMOHCTPHpPYET [TeMOHCTpUpYeT [TeMOHCTpUPYET
p camoobpaszosanys | HACTH NPOTPAMMHOTO  BHAHHS TOTHKO BHaHUE MaTepuana, HeBHAHHE OCHOBHBIX
6 pamkax MaTepHaa, II0X0 OCHOBHOTO [moryckaer [OHSTHI U METOAOB
OUCUUIIUHbL OpHUEHTHpYeTCS B MaTepuaia, HO He  [CYLIECTBEHHBIX ITUHEHHOH 1
M. Y HOHSTHAX U METOAAX  BHAeT JeTanei, HETOYHOCTEH BEKTOPHOM ayreOpel,
amemamuka JIMHEHHOH U OImycKaeT [AHAINTHYECKON
BEKTOPHOI airedpsl,  [HETOYHOCTHU B reOMeTpHH,
AHAJUTHYECKON bopmymnupoBkax, imaddepennmansHOT
reOMeTpHH, HapyIaeT 0 MCUHCIICHHS,
i GepeHIMaNTBHOTO  [TOTHYECKYIO PaKTUKH
MCUHCIICHNS], HE 3HAeT  [TOCIEAOBATENBHOCT PUMEHEHHUSI
MPAKTUKY NPUMEHEHUS [b B U3JI0KEHUU MaTepuaia,
MaTepuaia, I0IyCKaeT [IpOrpaMMHOTO FCUEPIIBIBAIOLIE 1
CYIIIECTBEHHbIE MaTepuaia MOCIeI0BaTeIbHO,

OIIHOKHU

[ICTKO U JIOTUYHO
M3J1aracT MaTepuall,




XOPOIIIO
OpHEHTUPYETCS B
MaTepHane, He
BaTpyRHSETCS C
OTBETOM TIpH

BUION3MEHEHUH
BaJaHMA
yMeer: HE yMeeT B IIEJIOM B IIEJIOM copmMHupoBaHHOE
UCNOJIb308ANb HCII0JI30BaTh METOABI yCOEIHoO€E, HO HE YCOEImHoOE, HO YMEHHUE
mamemamuyecku | 1 aneMblvnHHeﬁHoﬁ U | CUCTEMHOE yMEHHE | COAep Kalllhe MIPUMEHATH
i annapam o BEKTOPHOIT anrf:6pbl, MIPUMEHATH OTZENbHbIE TIOHATHS. M METONIbL
AQHATNTUYECKOH MIPUEMBI ¥ METOABI | NpOOENbl, yMEHUE | JIMHEHHOH 1
camoobpazosanus N .
TeOMETPHH, JMHEHHOH 1 IPUMEHSATH BEKTOPHOI
1 epeHIHaTEHOTO BEKTOPHOI MPUEMBI © METO/BI | anreOpHl,
HCYHCIICHUS, anreOpsl, JIMHEHHOU 1 aHAJTMTHIECKON
JIOITyCKaeT AQHAJIUTHYECKON BEKTOPHOM TE€OMETpPHH,
CyLIECTBEHHBIE TeoMEeTpHUH, anreopsl, nuddepeHanbsHO
OoIIMOKHY, HEYBEpPEeHHO, | AuddepeHInaTbHO | aHATUTHYECKON IO UCYHCIICHUS
¢ GompImuMHu IO UCUUCTICHHS reoMeTpHuH, JUISL pelIeHHs
3aTPyIHCHUSIMA JUISL peTIeHHs muddepeHanbHo | yaeOHBIX 3a1ad
BBITOJTHSET y4eOHBIX 3a1a4d TO UCYUCIICHHS
CaMOCTOSITEIBHYIO JUTSL peTIeHHS
paboty, GOJILIINHCTBO Y4eOHBIX 33724
3aJlaHUH,
MIPeTyCMOTPEHHBIX
porpaMmmon
JVCIUIUTIHBL, HE
BBIIIOJIHEHO
BJIaJIeeT oOydaronuiicst He B IIEJIOM B IIEJIOM YCHELIHOE U
HABBIKAMM: BJIajieeT HaBBIKAaMU yCIENIHOe, HO He yCIENTHOE, HO CHCTEMHOE
peanusayuu MIPUMEHEHHS CHCTEMHOE coJeprkaliee BIIaJICHUE
noTYUeHHbIX MaTeMaTHIeCKIX BIIaICHHE OTIENbHBIC HaBBIKAMH
L . | 3HaHWI U METOIOB MPH | HABBIKAMU poOEeTBI W TIPUMEHEHHS
SHAHUU U YMEHUU
pElICHNN NPUKIAAHBIX | MPUMEHEHHS COMPOBOXKAAIONIEE | MaTeMAaTHYECKUX
onA 3ajad, JOIMyCKaeT MaTeMaTHIECKHX s OTAENbHBIMU 3HAHMI U METOJI0B
camoobpazosanus CYIECTBEHHEIE 3HAHUU ¥ METOIOB | OIIMOKaMU JTUHEHHO U
OIIMOKH, ¢ OOJIBIINMHU JIMHEHHON U BJIaJICHUE BEKTOPHOH
3aTpyAHCHUSIMA BEKTOPHOI HaBBIKaMH anre0pel,
BBITIOJTHSIET anreOpel, PUMEHEHHS AQHAJINTUYECKOH
CaMOCTOSITENIbHYIO AHAINTUYECKOH MaTeMaTHIECKUX TeOMETPHH,
paboty, GOJNBIIMHCTBO | TEOMETPHUH, 3HAaHUW ¥ METOIOB | IudepeHIHaIbHO
3aJaHui muddepeHIaIbHO | THHEHHON 1 TO UCYHCIICHUS
TIPeTyCMOTPEHHBIX T'O HCYUCTICHHS BEKTOPHOM TIPU pelIeHnn
IIporpamMmoit NIPY peLIeHNI anreOpsl, NPUKIaJHBIX 3371249
JMCLMIUTHHBI He NPUKIAJHBIX 331a4 | aHATUTHYECKON u
BBITIOJTHEHO reOMETPHH, HHTEPIPETHPOBATh
muddepeHIMaIBHO | MOyJaeMble
TO ICUUCIICHHS Ppe3yIbTaThl
TP PEHICHUN
MPUKJIATHBIX 33129
T[1IK-2 3HAET: 0 oOyyaronuiics: He loOyJarommiics loOyuaromuiics loOygaronuiics
1 cnocobax u 3HAET 3HAUYUTENBHOH  [1eMOHCTpHpYeT IMeMOHCTpUpYeT IMEMOHCTPUPYET
CEMECTp Memodax YacTH MPOTPaMMHOTO  BHAHHS TOJIBKO BHaHHE MaTepHal BHaHNE OCHOBHBIX
meopemuueckux u Marepuala, Iioxo OCHOBHOT'O [reopuu GyHKIMA norsTHil 1 MeTOZI0B
OpPHEHTUPYETCS B MaTepuana TEOPUM  [MHOTHUX NEPEMEHHBIX [TeopHu QyHKIMi
oKCnepuMenmaio

HbIX HAYYHBIX
UCCIe008aHUL NO
NOUCKy U
npoeepKe HOBbIX
uoeil pamKax
0CB0eHUs
OUCYUNIUHbBL
Mamemamuxa;

TIOHSTHUSX U METOaxX
TeOpHH YHKIHH
MHOTHUX ITePEeMEHHBIX 1
nmddepeHIaTbHBIX
YpaBHEHUIT; TEOPHU
KpPaTHBIX U
KPUBOJIMHEHHBIX
HHTETPaJIOB; TEOPUH
YHCIIOBBIX 1
(YHKIMOHATBHBIX
pSIOB, HE 3HAET
MIPAaKTHKy TTPHIMECHEHHUS
MarepHana, J0MyCKaeT
CYIIECTBEHHBIE
OLINOKH

byHKIMIT MHOTHX
MEepEeMEHHBIX 1
imdepernranbHbI
X YypaBHEHU;
[TEOPUH KPATHBIX U
KPUBOJIMHEHHBIX
MHTETPaJIOB; TEOPUH
[IMCIIOBBIX U
(byHKIMOHAEHBIX
PSIIOB , HO HE 3HAeT
[meraneii, OIyckaer
HETOYHOCTH B
bopMyIHpOBKax,
HapyLaeT
lToruuecKyo
[OCJIeI0BATEILHOCT
b B M3JI0KEHHIH

138
ImidQepeHIaTbHBIX
lypaBHEHUI; TeopUn
[KpaTHBIX U
[KPUBOJIMHEHHBIX
MHTErpaJIOB; TEOPUU
[AHUCJIOBBIX U
(bYHKIIMOHATBHBIX
pSLIOB a , He
[momyckaer
CYIIECTBEHHBIX
[HeTOUHOCTEH

IMHOTHX
MEepEeMEeHHBIX 1
imruddepenranbpHbI
X YpaBHEHUI;
[TEOpUH KPATHBIX U
KPUBOJIMHEHHBIX
MHTETPaJIOB; TEOPUH
[IMCJIOBBIX U
(byHKIMOHAIBEHBIX
[PSIIOB, IPaKTUKH
MpPUMEHEHHS
MaTepHana,
MCUYCPIIBIBAIOLIC U
MoCIIEeI0BaTENBHO,
[IC€TKO U JIOTUYHO
Lp:waraeT MarepHal,

OpoIII0
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[POrpaMMHOT0

OpHEHTUPYETCS B

MaTepuaia MaTepuaie, He
BaTpyaHseTcs ¢
OTBETOM TIpU
BUJOM3MEHEHUU
BaJaHMA
yMmeer: HE yMeeT B IIEJIOM B II€JIOM copmMupoBaHHOE
npou36o0umb HCIOJIB30BATh METOIbl | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHUe
pacuemsi no 1 TPUEMBI TEOPHH CHCTEMHOE YMEHHUE | COZeprKaliue MIPUMEHSTh
usecmmomy GbyHKIMIT MHOTHX MIPUMEHSTh OT/ieIbHbIC TIOHSATHS U METO/IbI
] MIEPEMEHHBIX U NIPUEMBI ¥ METObI | MPOOEIBl, yMEHHEe | Teopuu QYHKIHI
ancopumMy; b depeHnaIbHbIX TeopuH GyHKIHMIT OPUMEHSTh MHOTHX
sadasamo ypaBHEHHIT; TeOpHU MHOTHX HPHEMBI ¥ METOJIBI | MEPEMEHHBIX U
60npocCyl no KpaTHBIX U MIEPEMEHHBIX U Teopuu HYHKIHI b depeHmaIbH
USYyHEeHHbIM KPHUBOJIMHEHHBIX T depeHIHAIBH MHOT'HX BIX YpaBHCHUI];
memam; HHTETrPaJIoB; TEOPUH BIX YpaBHEHHI; HEPEMEHHBIX U TEOPHH KPaTHBIX U
cpasHueams no YUCIIOBBIX TEOPHH KPaTHBIX U | JuddepeHnnanbl | KPUBOJIMHEHHBIX
ananoauu (GYHKIMOHAIBHBIX KPUBOJIMHEHHBIX BIX YpaBHEHHIA, HHTETPajoB;
anzopummbl PSIOB, IOITyCKaeT HHTETrpajoB; TEOPUH KPATHBIX H | TEOPHH HMCIIOBBIX
pewenus CyIIIECTBEHHBIE TEOPHH YUCIIOBBIX | KPUBOJIMHEHHBIX u
OIINOKH, HEYBEPEHHO, | U HHTETPAaoB; (bYHKIMOHATBHBIX
NpaKkmuyecKux
¢ GoNbIINMHU (GYHKUMOHANBHBIX | TEOPHUH YHCIOBBIX | PSIOB IS
3a0a. 3aTPYIHCHUSIMH PSLIOB ISt " pelieHust yaeOHbIX
BBIIIOJIHACT pelieHus yueOHbIX | (QyHKUMOHANBHBIX | 3a7ad
CaMOCTOSITEIILHYIO 3aj1a4y PSIIOB IS
paboty, 6OJIBIINHCTBO pemeHns yaeOHbIX
3aJaHHH, 3amaqd
MPEIYCMOTPEHHBIX
MIpOrpaMMmon
JHMCLUILTHHBI, HE
BBIIIOJIHEHO
BJIaJeeT obyuaromuiics He B LICJIOM B LIEJIOM YCIIEIIHOE U
HABBIKAMM: BIIAJICCT HaBBIKAMHU YCIICIIHOE, HO HE YCIEIIHOE, HO CHCTEMHOE
nosmopenuem MIPUMEHEHUS CHCTEMHOE cozieprkaiiee BIIAJICHUE
cmandapmuoi MaTeMaTHECKHX BIIAJICHUE OT/ieTIbHbIC HaBBIKAMH
) 3HAHHUH U METO/IOB HaBBIKAMH npo0esTbl Witk MPUMEHCHHS
npoyecypel Teopru QYHKIHIA MPUMCHCHHS CONPOBOJKIAIONIEE | MaTeMaTHYECKUX
pewienui MHOTHX IIEPEMEHHBIX H | MaTeMaTHYECKUX CsI OT/CIbHBIMH 3HAHHUN U METOJIOB
MUnoEbLx nuddepeHmanbHBIX 3HaHUI ¥ METOJIOB | OIIMOKAaMH Teopuu GyHKIHI
MaAmemMamuiecKku | ypaBHeHUH; TCOPUU TEOpHH QYHKIHH BJIaJIEHUE MHOTHX
X 3a0ay no KPaTHBIX U MHOTHX HaBBIKAMH MIEPEMEHHBIX U
U3Y4UeHHbIM KPUBOJIMHEHHBIX MIEPEMEHHBIX U HPUMEHEHHS b depeHnatbH
memanm; HHTETPajoB; TEOPHH mubdepeHnaIbH | MateMaTHYeCKuX BIX YPaBHEHHH;
npumenenuem YHCIIOBBIX U BIX YpaBHCHHH; 3HAHHUH U METOJIOB | TEOPHH KPATHBIX U
MEM0006 (bYHKIMOHATBHBIX TEOPHH KPATHBIX H | TEOPHH GbyHKUMi KPUBOJIMHEHHBIX
PSLIOB NIPH PELICHUH KPUBOJIMHEHHBIX MHOTHX HHTETPAJIOB,;
nocmpoenus .
MPUKJIaAHBIX 33714, HHTETPAJIOB,; MEePEMEHHBIX U TEOPHH YHCIIOBBIX
mam eManz utecku JIOTTyCKaeT TEOPHH YUCIOBBIX | AupepeHnransy | u
X modeneii u _ | cymectBenmbie u BIX YPaBHEHHIA; (yHKIHOHAIBHBIX
unmepnpemayueu | omuOku, ¢ OONBIIUMI | (YHKIMOHANBHBIX | TEOPHU KPATHBIX M | PAJOB IpU
NONYUEHHbIX 3aTPyAHCHUSIMA PSLIOB TIpH KPUBOJIMHEHHBIX peleHun
Pe3yIbmamos; BBITIOJIHSCT pelIeHHN HHTETPaoB; NPUKIaHBIX 3371249
UCNOJIL30BAHUCM CaMOCTOATEJIbHYIO MpUKIAJHBIX 3a1a4 TCOPHUHU YUCITIOBBIX nu
nonyuennbix pa60Ty,v OOJIBIIMHCTBO u HHTEPIPETHPOBATh
shanuii K 3a1aHui (YHKIMOHANBHBIX | MOJIydaeMble
wsyuenio TE/yCMOTPEHHBIX PSIIOB IIpH Ppe3yJIbTaThI
POrpaMMoii pelieHun
credyrouux JIMCLUIUTHHBI HE NPHUKIATHBIX 32124
OUCYUNTIUH KYPCA. | primonHeHo
TIK-3 3HAET: 0 0o0yJaroIHiics He loOyJaromiics loOyuaromuiics loOyJaromics
1 cemecT cnocobax u 3HaeT 3HAYUTENIbHOM INEMOHCTPUPYET IIEMOHCTPUPYET IIEMOHCTPUPYET
ce p Memo@ax 4acTu NporpaMMHOTO BHAHHS TOJIBKO BHAHKUE MaTcpuaia BHAHHUEC OCHOBHBIX
nposedenusi MarepHana, IIoXo OCHOBHOT'O [TCOPHI BEPOATHOCTEHITOHATHI 1 METOZI0B
OpHEHTHpYETCS B MaTepuaia TEOpHH |1 MATEMAaTHYeCKOW  [TeOpHHU
TEXHHHUCCKOTO U | 1o ygrysx u meTostax BEpOSITHOCTEH 1 cTaTHCTHKH, HE BEpOSITHOCTEH 1
OPTaHU3AUOHH | teopuu BEpOATHOCTEH — MaTeMaTHYECKOM [ToITycKaeT MaTeMaTU4EeCKOH
oro U MaTeMaTH4ecKon CTATUCTHKH , HO HE  [CYLLIECTBEHHBIX CTaTUCTHKH,
ob6ecIeyeHUs CTAaTHCTHKH, HE 3HACT  BHACT AeTaeil, HETOYHOCTEH PAKTHKH
HCCHeHOBaHI/Iﬁ IMIPAKTUKY NIPUMEHEHUS [1OITYCKACT MPUMEHCHUA
Marepuana, I0MyCKaeT |[HETOYHOCTH B MaTepuaa,
CYILLIECTBEHHBIE bopMyIIHpOBKax, MCUEpIbIBAIOIIE U
OLINOKH Hapyiiaer L'JOCIIC/IOBaTeJILHO,
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ITOrM4EeCKyI0

UCTKO M JIOTUYHO

[OCIIe10BaTeILHOCT M3J1araeT MaTepual,
b B M3JI0XKEHHUH XOPOILIO
[IPOrpaMMHOT0 OpHEHTHpYETCS B
MaTepuaia MaTepuase, He
BaTpyaHAETCS C
OTBETOM TIpU
BUJOM3MEHEHUN
BajaHuil
ymeeT: HE ymeer B LIEJIOM B LIEJIOM copmupoBaHHOE
npou3z600Umb HCIIOJIB30BATh METOJbl | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHue
pacuemsi no U PHEMBI TEOPHH CHCTEMHOE YMEHHE | CO/epIKallne MPUMEHSTh
ussecmmuomy BeposTHOCTEH H. MPUMEHSTh OT/IeTbHbIC MOHSATHS U METO/IBI
] MaTeMaTHYeCKOu MPUEMBI I METOJIBI | MPOOEIBI, YMEHHE | TCOPHU
aRcopumMy; CTATUCTHKH, TEOPHU HOPUMEHSTh BEPOSTHOCTEH K
sadasanb JOITyCKaeT BEPOSITHOCTEH M HPHEMBI U METOJIbI | MaTeMaTHYeCKOH
60npocsl no CYIIIECTBEHHBIE MaTeMaTHIECKOM TeOopuH CTaTHCTHKH,
U3YUEHHbIM OIIMOKH, HEYBEPEHHO, CTaTUCTUKU TS BEPOATHOCTEN U nuddepeHanbsHO
memam, ¢ 6osbIINMU pelieHus yueOHbIX | MaTeMaTHYecKOH T'O UCYHCIICHUS
CpasHusams no 3aTPYIHCHUSIMH 3a1a4 CTaTUCTHKH, UL PeLICHUS
anano2uu BBITIOJTHSIET guddepeHuanbHo | ydeOHBIX 3a1au
anzopummbl CaMOCTOSITEIIbHYIO IO UCYHCIICHHUS
peuenus pa60Ty1 OOJIBIIMHCTBO JUISL PELICHUS
3aJaHuH, y4eOHBIX 3a1a4
NpaKmu4yecKux
IPEIYCMOTPEHHBIX
3aoad. porpaMmmon
JMCLUILINHBI, HE
BBITIOJIHCHO
BJIaJeeT oOyuaromuiics He B IIEJIOM B IIEJIOM YCHELIHOE U
HABBIKAMM: BJIAJICCT HaBBIKAMHU yCIENIHOe, HO He yCIENTHOE, HO CHCTEMHOE
nosmopenuem MPUMCHCHHS CHCTEMHOE cozieprKalee BIIaJICHUE
cmandapmnoti MAaTeMATHIECKHX BIIAJICHUE OT/ieTIbHbIC HaBBIKAMH
VDbL 3HaHUA U METOZOB | HABBIKAMH npo0eITbl WK TIPUMEHEHHS
npoyecyp TEOPHH BEPOSTHOCTEl | NMPUMEHEHHs COIPOBOJKJAIOIIEE | MAaTEMaTH4YECKUX
peuienus U MaTeMaTH4ecKon MaTeMaTHYeCKUX sl OTZIEIIbHBIMU 3HaHHUH U METOZIOB
munoeslx CTaTHCTHKH TIPH 3HAHUI U METOJIOB | OIIHOKAMH TEOpUH
Mamemamuiecku | penleHUU NPUKIAIHBIX | TEOPHH BlIaficHUE BEpOSATHOCTEH U
X 3a0ay no 3aj1a4, JOIMYCKaeT BEPOSATHOCTEH U HaBBIKAMH MaTeMaTHIeCKOM
U3YUEHHBIM CYIIECTBEHHBIE MaTeMaTHIeCKOM PUMEHEHHS CTaTHUCTHUKH TIPH
memanm; OLINOKH, ¢ GONBIIMMU | CTATUCTHKH IPH MaTeMaTHYeCKUX pelieHun
npumenenuem 3aTPYJHCHUSIMH pelIeHUH 3HAHWI U METOJIOB | NPUKJIAJHBIX 3a/1a4
MEmMoo0e BBIIIOJIHAET NPUKJIAHBIX 3271849 | TEOPHU § u
CaMOCTOSITEIILHYIO BEPOSITHOCTEH 1 HHTEPIIPETHPOBATD
nocmpoenus .
paboty, OOJIBIIMHCTBO MaTeMaTU9IeCKOM MOJTy4aeMbIe
MAMEMAMULECKU | 39 nappii CTATHUCTHKH TIPH PE3yIbTAThI
X mooenett u [PETYCMOTPEHHBIX peueHnn
unmepnpemayuer MPOrpaMMoi MIPUKJIAHBIX 3324
NONYYEeHHbIX JIMCLUIUTHHBI HE
pe3yIbmamos; BBITIOJIHEHO
UCNONb306AHUEM
NOYYEHHbIX
3HaHUl K
UBYUEHUIO
credyrouux
OUCYUNIUH KYpCAL.
OI1K-4, 3HAET 0 cnocobax | oOydarouuiics He loOyJaromiics loOyuaromuiics loOyJaromics
2 ceMecT U Memooax 3HAET 3HAYUTENBHOM  |[IEMOHCTPHPYET ITeMOHCTpUpyeT ITEMOHCTpHUpYET
ce p camoobpaszosanys | HACTH NPOTPAMMHOTO  BHAHHS TOTHKO BHaHHE MaTepHana, HeBHaHHe
6 npaxmusecko Marepuala, Iioxo OCHOBHOT'O [momyckaet POrpaMMHOT0
DeMETbHOCTIL OpHEHTHpYETCS B MaTepraa, HO He CYLECTBEHHBIX MaTepuaa,
. MPOrpaMMHOM BHaeT jeTanei, HEeTOYHOCTEH PaKTHKA
HOGbLX SHAHUMU U Marepuase, He 3HaeT  [OIyCKaeT PHUMEHEHHS
YMEHUU 6 pAMKAX | mpakTHKY NPUMEHEHHS! [HETOYHOCTH B MaTepHaa,
oucyunumbl MarepHaina, I0myckaer |[hopMyIHpoBKax, MCUEpIBIBAIOLIC U
Mamemamuxa CYIIIECTBEHHbIE HapyIaeT OC/Ie/I0BATEIBHO,
OL[II/I6KI/I PTIOTUYECKYIO [IC€TKO U JIOTUYHO
oC/Ie10BaTEIbHOCT M3y1araeT MaTepual,
b B M3JI0KEHUH XOPOILIO
[POrpaMMHOT0 OpHEHTHpYeTCS B
MaTepuaia MaTepuase, He

BaTPYAHACTCA C
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OTBETOM TIpH

BIOM3MEHEHUN
BajaHuil
yMeerT: HE yMeeT B L[EJIOM B LIEJIOM chopMupoBanHOE
LUCNONb308ATID UCIIONB30BATH METO/BI | YCIIEIIHOE, HO HE YCIEIHOE, HO yMeHuUe
mamemamuyecky | ¥ TPHEMBI CHUCTEMHOE YMEHHUE | COJEpIKALIME NPUMEHSTh
- pPOrpaMMHOT NPUMEHSTh TJENbHBI TOHSITHS ¥ METOJIBI
U annapam 01 porp oro prMe orac N 0 cron
Marepualia, IOyCKaeT | MPUEMbl U METOAbI | MPOGENbl, yMEHHE | POrPAMMHOIO
camoobpazosanus
.| cyumecTBeHHbIe [POrpaMMHOTO [PUMEHSATH Marepuaa s
6 NPAKMUECKOU | 41yGku, HeyBEpEeHHO, | MaTepHama s [PUEMBI M METOBl | PellCHHUs YIeOHBIX
desmenbHocmu ¢ GONBIIUMH peleHnst yueOHbIX | MPOrPaMMHOTO 3a1a9

HOBBIX 3HAHULL U
yMenutl

3aTPyAHCHUAMU
BBINOJIHSAET
CaMOCTOSTENbHYIO
paboTy, GOIBIIHMHCTBO
3aJlaHUH,
MIPeTyCMOTPEHHBIX
porpaMmon
JHCIMIUTIHEL, HE
BBINOJHEHO

3a7a4

MarepHana Jyis
penreHus yaeOHbIX
3a1aq

BJIaJeeT oOydaronuiics He B IIEJIOM B II€JIOM YCIENIHOE U
HABBIKAMM: BJIajieeT HaBBIKaMU yCIenIHoe, HO He yCIeNIHOe, HO CHCTEMHOE
peanuzayuu MIPUMEHEHHS CHCTEMHOE cofepxalee BIaficHHE
noOTYUeHHbIX MaTeMaTHIeCKIX BJaicHNE OTZENbHbIE HaBbIKAMH
L . | 3HAQHUH M METOJIOB NIPU | HaBBIKAMU poOeTbI WIIN TIPUMEHEHHS
SHAHUU U YMEHUU
pElIeHNN NPUKIAAHBIX | MPUMEHEHHS COMPOBOXKAAIONIEE | MaTeMAaTHIECKUX
onA 3ajad, JOIMyCKaeT MaTeMaTHIECKHX s OTAENbHBIMU 3HAHMI U METOJ0B
camoobpazosanus CYIECTBEHHEIE 3HAHUU ¥ METOIOB | OIIMOKaMU JTUHEHHO U
6 NPAKMUYECKOlL OIIMOKH, ¢ OOJBIINMH | JIMHEHHOU H BIIaJICHUE BEKTOPHOI
desamenvHOCU 3aTpyAHCHUSIMA BEKTOPHOI HaBBIKaMH anreopel,
BBITIOJTHSIET anreOpel, PUMEHEHHS AQHAJINTUYECKOH
CaMOCTOSITENIbHYIO AHAINTUYECKOH MaTeMaTHIECKUX TeOMETPHH,
paboty, GOJNBIIMHCTBO | TEOMETPHUH, 3HAaHUW ¥ METOIOB | IudepeHIHaIbHO
3aJaHui muddepeHIaIbHO | THHEHHON 1 TO UCYHCIICHUS
MIPeTyCMOTPEHHBIX IO HCYUCTICHHS BEKTOPHOM TIPU pelIeHnn
IIporpamMmoit TIPU pelIeHuN anreOpsl, TIPUKJIATHBIX 33789
JMCLUIUTHBI He MIPUKJIAIHBIX 33134 | aHaJIUTHYEeCKOH "
BBIIIOJTHEHO TeOMETPHH, HHTEPIPETUPOBATH
muddepeHIMaIBHO | MOyJaeMble
TO ICYUCIICHHS Ppe3ynbTaThl
MPH PEHICHUN
MPUKJIATHBIX 33139
TIK-2 3HAET: 0 o0yJarouiics He loOyJaromics loOyuaromuiics loOyJaromics
) cnocobax u 3HAET 3HAUYUTENBHOH  [1eMOHCTpHpYyeT IMeMOHCTpUpYeT IMEMOHCTPUPYET
CeMECTp Memodax YacTH MPOTPaMMHOTO  BHAHHS TOJIBKO pHaHHe MaTepHal BHAHHE OCHOBHBIX
meopemuseckux u MarepHala, Iioxo OCHOBHOT'O [reopuu GyHKIMA norsTHil 1 MeTOZI0B
OpPHEHTUPYETCS B MaTepuana TCOPUM  [MHOTHUX NEPEMEHHBIX [TeopHu QyHKIMi
9KCnepUMeHmais

TOHATHUAX H METOIAaxX

byHKIMIT MHOTHX

141

IMHOTHUX

Holx Hay lmblxv TeOpHH YHKIHH MepeMEHHBIX U ImudQepeHaTbHBIX MePEMEHHBIX H
uccnedo8anuii no | yyorpx HepeMeHHBIX M [Tup(epeHIHaTbHbl  [ypaBHEHHI; Teopuu [ depeHranbHbl
noucky u muddepeHIaIbHEIX (X YPaBHEHHIT; [KpaTHBIX U X YpaBHEHUI;
npogepke HO8blxX ypaBHEHUIT; TeOpUH TEOPHUH KPATHBIX U [KPUBOJIMHECHHBIX [TCOPHUH KPATHBIX U
uoeii KPaTHBIX U KPUBOJIMHEHHBIX MHTErPaioB; TEOPHU |[KPUBOJIHMHEHHBIX
cosepuiencmeosa | KPUBOTHHEHHBIX MHTErPaOB; TCOPHH [dIUCIIOBBIX H MHTETPaJIoB; TEOPHU
HUSL HAZEMHbBIX HHTErPaJioB; TCOPHUU  [IHUCIIOBBIX (DYHKIMOHANBHBIX  [dHUCIIOBBIX
mpancnopmno- YHCIIOBBIX H (DYHKLIMOHANBHBIX  [POB a , HE (bYHKIIMOHATIBHBIX
MEXHONOPUICCKILE (bYHKIMOHATBHBIX PSUIOB , HO HE 3HACT  plOMmyCKaeT PAZOB, MPaKTHKU
PSIOB, HE 3HAET ImeTanei, OMycKaeT |CYIEeCTBEHHBIX PHUMEHEHHS
cpedcms, 6 MPaKTHKY PUMEHEHUS] [HETOYHOCTH B [HETOYHOCTEH MaTepuaia,
PAaMKax 0C60EHUA | arepuana, NOMyCKaeT [(HOPMYJIUPOBKAX, MCYepIIBIBAOIIE U
oucyuniumbl CyLIECTBEHHBIE HapyliaeT [OCJIEI0BATENBHO,
Mamemamuxa; OLINOKH IOrMYECKYO METKO U JIOTUYHO
oC/Ie10BaTEIbHOCT M3I1araeT MaTepuall,
b B M3JI0KEHUH XOPOILIO
POrpaMMHOT0 OpHEHTHpYeTCS B
MaTepuaia MaTepuase, He
BaTpyHseTCs C
OTBETOM TIPH
BHJON3MCHCHHUH
BagaHuil
ymeer: HE yMeeT B LIEJIOM B LIETIOM cdopmupoBaHHOE
npou3600Umb UCIIONIB30BATh METObI | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHHe
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pacdemsl no

U TIPUEMBI TEOPUU

CUCTEMHOC YMCHHUE

coaepamue

IIPUMEHATH

U36eCMHOMY GbyHKIMIT MHOTHUX HPUMEHATD OT/ieIIbHbIE HOHATHS U METO/IBI
anzopummy; [IEPEeMEHHBIX U HPHEMBI U METOBI | MPOOENbl, yMEHHE | TeopuH QYHKIMIT
sadasams III/I(i)(i)epe}{HI/IaHLHLIX TeopuH GyHKIHMI HOPUMEHSTh MHOT'HX
yPaBHEHUI; TeOpHn MHOTHX HPHEMBI U METO/IBI | MEPEMEHHBIX U
80NPOCHL NO .
KPaTHBIX U MIEPEMEHHBIX U Teopuu QYHKIHI b depeHmaIbH
USYHEHHBIM KPUBOJIHHCHHBIX nuddepeHnaIbH | MHOTHX BIX YPaBHCHHI;
memam, UHTErPaJioB; TEOPUH BIX YPABHEHHIA; HEPEMEHHBIX M TEOPHMH KPATHBIX U
cpasnueams no YHUCIIOBBIX U TEOPHHU KPaTHBIX | Au¢epeHunansH KPUBOJIMHEMHBIX
anano2uu (GYHKIMOHATBHBIX KPHUBOJMHEHHBIX BIX YpaBHEHHIA; HHTETPajoB;
aneopummbol PSIOB, IOITyCKaeT HHTETrpajoB; TEOPHHU KPATHBIX U | TCOPHU YHUCIOBBIX
petuenus CYILIECTBEHHbIC TEOPHH YUCIIOBBIX | KPUBOJIMHEHHBIX u
npakmuseckux OLNOKH, HEYBEPEHHO, | H HHTETPAoB; (bYHKIMOHATBHBIX
2a0a. ¢ GoNbIINMHU (GYHKUMOHANBHBIX | TEOPUH YHCIOBBIX | PSIOB IS
3aTPYIHCHUSIMH PSLIOB ISt " pelieHust yaeOHbIX
BBITIOJIHSET peteHust yueOHbIX | (QyHKIHOHAIBHBIX | 3a1ad
CaMOCTOSITEIILHYIO 3a/1a4y PSIIOB AT
paboty, 6OJIBIINHCTBO pereHns yaeOHbIX
3aJlaHUH, 3a7ad
IPEIYCMOTPEHHBIX
IIPOrpaMMon
JMCLUILINHBI, HE
BBIIIOJIHCHO
BJIaJIeeT oOyuaromuiics He B LICJIOM B LIEJIOM YCIIeLIHOE U
HABBIKAMM: BIIAJICCT HaBBIKAMHU YCIICIIHOE, HO HE YCIEIIHOE, HO CHCTEMHOE
nosmopenuem MIPUMEHEHHS CHCTEMHOE cozieprkaiiee BIIAJICHUE
cmandapmuoi MaTeMATHECKHX BIIAJICHUE OT/ieTIbHbIC HaBBIKAMH
VDbL 3HAHHUH U METO/IOB HaBBIKAMH npo0eITbl Uitk MIPUMEHCHHS
npoyecyp Teopru QYHKIHIA MIPUMCHCHHS CONPOBOKIAOIIEE | MAaTEeMaTHYECKUX
pewienui MHOTHX IEPEMEHHBIX H | MaTeMaTHYECKUX CsI OT/CIbHBIMH 3HAHHUN U METOJIOB
MUnoEbLx 1 depeHInaTbHBIX 3HAHUI U METOJIOB | OIIHOKAMH Teopur QYHKIMIA
MamemMamuiecku | ypaBHEHUU; TEOPHUU Teopun QYHKIUH BJIaJICHUE MHOTHX
X 3a0ay no KpaTHBIX U MHOTHX HaBbIKaMH MIEPEMEHHBIX U
U3Y4UeHHbIM KPUBOJIMHEHHBIX NIEPEMEHHBIX U HNPUMEHEHHS b depeHmnaibH
memam; HHTETPaJIoB; TCOPUH muddepeHnaIbH | MaTeMaTHYeCKUX BIX YPaBHCHHI;
npumenenuem YHCIIOBBIX U BIX YPaBHEHHI; 3HaHWUI U METOJIOB | TEOPHMH KPATHBIX U
P (bYHKIMOHATBHBIX TEOPHH KPATHBIX H | TEOPHH byHKUMi KPUBOJIMHCHHBIX
PSLIOB NIPH PELICHUH KPUBOJIMHCHHBIX MHOTHX HHTErPajoB;
nocmpoenus .
MPUKJIaJHBIX 33714, HHTErpajoB; MEePEMEHHBIX U TEOPHHU YHCIIOBBIX
MAMEMAMULECKU | 1onyekaer TCOPHH YUCIOBBIX | nubdepeHiuansy | |
X mooenett u CYIIECTBEHHBIE u BIX yPABHEHHIA; (yHKIHOHAIBHBIX
unmepnpemayuei | omuOku, ¢ GobmKME | QYHKIHOHANBHBIX | TCOPHH KPATHBIX M | PSUIOB HIPH
NONYYEHHbIX 3aTPYIHEHUSIMH PSIIOB TIPH KPUBOJIMHEHHBIX peleHun
Pe3yIbmamos; BBITIOJIHSAET pelIeHuH HHTETrPaoB; MPUKJIaJHBIX 33124
UCNOJIL30BAHUCM CaMOCTOATEJIbHYIO MpUKJIAJHBIX 3a1a4 TCOPHUU YUCITIOBBIX u
nonyuennbix pa60Ty,v OOJIBIIMHCTBO u HHTEPIPETHPOBATh
J— 3a/1aHUi (YHKUMOHANBHBIX | MOJIydaeMble
— TPy CMOTPEHHBIX PSLIOB TpH PEe3yIbTAThI
POrpaMMoii pelieHun
credyrouux JIMCLUIUTHHBI HE NPHUKIATHBIX 32134
OUCYUNTIUH KYPCA. | primonHeHo
T1K-3 3HAET: 0 o0yJaroIHiics He loOyJaromiics loOyuaromuiics loOyJaromics
2 cnocobax u 3HAET 3HAYUTENBHON  [IEMOHCTPHPYET ITeMOHCTpUpyeT ITEMOHCTpHpYET
CeMECTp Memooax YaCTH HPOTPAMMHOTO  BHAHHS TOJBKO BHaHKE Marepuaia  BHAHHE OCHOBHBIX
nposedenus Marepuaia, mioxo OCHOBHOTO [TeOpHI BEPOATHOCTEH|TOHATHIE 1 METOZI0B
OpHEHTHPYETCS B MaTepuaa TEOpHM |1 MATEMAaTHYeCKOH  [TeOpHHU
MexHU4ecKo20 u 9 .
MOHATHAX U METOAAX  [BEPOSITHOCTEH 1 cTaTHCTHKY, HE BEpOSITHOCTEH 1
OpeaHu3ayuonHoe TEOpUU BEPOSITHOCTEH  |[MaTeMaTH4eCKOMH ImorycKkaeT IMaTeMaTHUYECKOU
0 obecneuenus W MaTeMaTH4eCKOH CTATUCTUKY , HO HE  [CYIIECTBEHHBIX CTaTHCTHKH,
uccrie006aHuil 6 CTAaTUCTUKH, HE 3HACT  BHAET JIeTaJICH, [HETOYHOCTEH MPaKTUKH
paMKax npaKTmcy MPUMCHECHU ﬂOHyCKaeT MPUMEHCHUA
()ucuunﬂuﬁbl MaTtepuaia, 10IyCKaeT [HETOYHOCTU B MaTepuaia,
Mamemamuxa CYIIECTBCHHBIE bopMyIHpOBKax, MCUEpIbIBAIOIIE U
OLINOKH HapyIaeT [OC/IeI0BATENBHO,
ITOrHYeCKyI0 METKO U JIOTHYHO
[MOCJIe/I0BaTEILHOCT M3/1araeT Matepual,
b B M3JI0KEHUH XOPOILIO
POrpaMMHOT0 OpHEHTHpYeTCS B
MaTepHana MaTepuae, He

BaTpyaHsSETCS C
OTBETOM NpU

BHJON3MCHCHHUH
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BagaHU

yMeer: HE yMeeT B LICJIOM B 1IEJIOM copmupoBaHHOE
npouU3600UMb HCIIOJIb30BaTh METObI | YCIEIIHOE, HO He YCIELIHOE, HO yMeHHe
pacuempl no H TPHEMBI TEOPHH CHCTEMHOE YMEHHE | COJepiKaiiue MIPUMEHSTH
usecmnoMy BeposTHOCTEl H- MIPUMEHSTH OT/IENbHbIE TTOHSITUS U METOJIBI
] MaTeMaTHIeCKON MPUEMBI I METOJIBI | TPOOEIBI, yMEHHE | TEOpPHHU
aneopummy, CTaTHCTHKH, TEOPUH PUMEHSTH BEPOSITHOCTEH
sadasamo JOIyCKaeT BEPOSATHOCTEH U MPUEMBI 1 METO/IBl | MaTEMaTHYECKON
60NpoCsl no CYILECTBEHHBIE MaTeMaTHIECKON TEOpHH CTAaTUCTHKH,
U3YUEHHbIM OIIMOKH, HEYBEPEHHO, CTATHCTHKH JIJIs BEPOSTHOCTEH U nuddepeHranbsHO
memam,; ¢ 6OMBIINMHU pelieHus y4eOHbIX | MaTeMaTHYeCKOM T'0 UCYUCIICHHS
cpasHuBams no 3aTPyAHCHUSIMA 3aj1aq CTaTHCTUKH, JUTSL pELIEHHST
aHanozuu BBITIOJTHSICT mudepeHIanbHO | yIeOHBIX 3a1a9
anzopummel CaMOCTOSITEIILHYIO IO UCUUCIIEHHSI
pewerus paboty, GOJLIINHCTBO JUTSL pelIeHust
3aJaHuH, y4eOHBIX 3a1a4
npakmuieckux
MPELyCMOTPEHHBIX
sada. porpaMmon
JHCLHIUTUHBL, HE
BBIIIOJIHEHO
BJIaJeeT 00y4arOIHIACS He B I[EJIOM B IIEJIOM YCIENIHOE
HABBIKAMM: BJIaJI€ET HaBBIKAMU YCIIENIHOE, HO HE yCIIEIIHOE, HO CHCTEMHOE
nosmopenuem MIPUMEHEHHS CHCTEMHOE cozepxaliee BJIajIcHHE
cmandapmuoi MAaTeMaTHIECKHX BJIajIcHHE OTZENbHbIC HaBbIKAMH
) 3HAHUI U METOJI0B HaBBIKAMH npoOebl WK MIPUMEHEHHSI
npoyecypol TEOPUH BEPOSITHOCTEH | TPHMEHEHUS COMPOBOXKIAMOIIEE | MAaTEMAaTHYSCKHX
pewenus U MaTeMaTHYEeCKON MaTeMaTHIECKIX sl OTIENbHBIMU 3HAHUI U METOJI0B
munosoix CTATHCTHKH TIPH 3HAHUH 1 METOIOB | ommbKamu TeOpUH
MamemamuieCckKu | penieHUM NPUKIATHBIX | TEOPUH BIIAZICHUE BEpOSITHOCTEH U
X 3a0ay no 3aj1a4, I0IyCKaeT BEPOSITHOCTEH U HaBBIKAMH MaTeMaTHYECKON
U3YUEHHBIM CYIIECTBCHHBIC MaTeMaTHYEeCKON PUMEHEHHS CTATHCTUKH TIPU
memam; omInOKH, ¢ OOJBIINMH | CTATUCTUKH TIPU MaTeMaTHIECKUX peuieHun
npumenenuem 3aTpyAHCHUSIMA peuieHun 3HAHUI U METOJIOB | MPUKIATHBIX 330384
Memodos BBITIOJTHSIET MPUKIATHBIX 331384 | TEOpUU § u
CaMOCTOSITEIIBHYIO BEpPOSITHOCTEH U HHTEPIPETUPOBATD
nocmpoenus paboty, GOJIBIINHCTBO MaTeMaTHYECKOU MOJTy9acMbIe
MAMEMAMUMECKU | 34 1aypif CTaTHCTUKH [IPU Pe3yIbTaThI
X mooeneti u HpeTyCMOTPEHHBIX peleHnun
unmepnpemayuet MPOTrpaMMOit MPUKIIATHBIX 3a/1a9
NOAYYEHHbIX JMCIUTUTHHBI HE
pe3yIbmamos; BBITIOJTHEHO
UCNONIL30BAHUEM
NOAYYEHHBIX
3HAHUUL K
UBVUEHUIO
caedyrouux
OUCYUNIUH KYpCAL.
OI1K-4, 3HAET 0 cnocobax | oOydarouuiics He loOyJaromiics loOyuaromuiics loOyJaromics
3 ceMecTp U Memooax 3HAET 3HAYMTENLHOM  [IEMOHCTPHUpPYET ITEMOHCTPUPYET IIEMOHCTPUPYET
camoobpaszosanys | HACTH NPOTPAMMHOTO  BHAHHS TOTHKO BHaHHE MaTepuala, HeBHAHUE
6 npaxmuseckoi Marepuaa, IIioxo OCHOBHOTO [moryckaer [IPOTrpPaMMHOTO
OpPHEHTUPYETCS B MaTepuana, HO He CyIIIECTBEHHBIX MaTepHana,
Oeﬂmeﬂbﬂocmvu TIPOrpPaMMHOM BHAET JeTajei, [HETOYHOCTEH MPaKTUKH
Hogblx fHaHuu u Marepuaie, He 3HaeT  [TOIMyCKaeT MPUMEHEHHST
YMeEHUU, 6 mom NpAKTUKY TIPUMEHEHHS [HETOYHOCTH B MaTepuaa,
yucne 6 obracmax MaTepHana, TomyckaeT |[(hopMyIupoBKax, MCUepnbIBAOILE U
3HAHU, CYIIECTBEHHBIE Hapymaer MoCeI0BaTEIIbHO,
HenocpeocmeeHHo | OMMOKHI ITOTHYECKYIO METKO M JIOTHYHO
He CBA3AHHBIX CO MOCJICA0BATCIIBHOCT M3Jiarac€t Marepual,
cqpepoii b B M3JI0MKEHHH XOPOIIIO
npogpeccuonanvi [IpOrpaMMHOTO OpHEHTHPYETCS B
9 MaTeprana Marepuae, He
ol dessmebHOCmU
BaTpPYIHSIETCSI C
6 pamrax OTBETOM IIpU
aucuunﬂqul BUION3MCHCHUHN
Mamemamuxka hamaHuii
ymeer: HE yMeeT B I[EJIOM B II€JIOM copmMHUpoBaHHOE
UCTIONb308AND HCIIONIb30BATh METOJBI | YCIIEIIHOE, HO He YCIIENIHOE, HO yMeHHe
wamemamuyecky | 1A TPHEMBI CHCTEMHOE YMEHHEe | COJepiKamine MPUMEHSTH
ii annapam ons MIPOTPaMMHOTO MIPUMEHSTH OT/ENbHbIE TOHSITUS U METOIBI
MarepHana, IOMycKaeT | MPHeMbl ¥ METOJbl | MpoOensl, yMeHHe IPOrpaMMHOT0
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camoobpazosarus
8 NPAKmMu4ecKoll
oesmenbHocmu
HOBBIX 3HAHUL U
yMeHutl

CYIIECTBEHHBIE
oIINOKH, HEYBEPEHHO,
¢ GonpIInMH
3aTpyIHCHUSIMA
BBITOJTHSIET
CaMOCTOSITEIBHYIO
paboTy, GOJIBIIHMHCTBO
3aJlaHUH,
MIPeTyCMOTPEHHBIX
porpaMmon
JHCIMIUTIHBL, HE
BBIIIOJTHEHO

HPOTrPaMMHOT0
MaTepuaia s
peienus y4eOHbIX
3amaq

HPUMEHSATh
HPHEMBI U METO/IbI
HPOrPaMMHOTO
MarepHana Jyis
penreHust yaeOHbIX
3a1aq

MaTepuaia s
peleHus yueOHbIX
3a1a4

BJIajeeT oOydaronuiicst He B IIEJIOM B IIJIOM YCIENIHOE H
HABBIKAMM: BJIajieeT HaBBIKaMU yCIeNIHOoe, HO He yCIeNTHOe, HO CHCTEMHOE
peanusayuu TIPUMEHEHHS CHCTEMHOE cozepxKaree BIIaJicHHE
noTYueHHbIX MaTeMaTH1eCKIX BJaicHNE OTZENbHbIE HaBbIKAMH
L . | 3HaHUI U METOIOB MPH | HAaBBIKAMU poOeTbl WITH TIPUMEHEHHS
SHAHUU U YMEHUU
pELIeHNN NPUKIAAHBIX | MPUMEHEHHS COMPOBOXKIAIONIEE | MaTeMAaTHYECKUX
ona 3ajad, JOMycKaeT MaTeMaTHIECKUX s OTAENbHBIMU 3HaHUI U METO0B
camoobpasosanus CYIECTBEHHEIE 3HAHUU U METOOB | OIIMOKaMU JTUHEHHO 1
6 nll?aKmu’i@CKOL7 OIIHOKH, C OOJIBIINMU JIMHEMHON U BJIaJICHUE BEKTOPHOH
desmenvHocmu 3aTPyIHCHUSIMA BEKTOPHOI HaBBIKaMH anre0pel,
BBITOJTHSET anreOpel, MIPUMEHEHHS AQHAJINTUYECKOH
CaMOCTOSITENIbHYIO aHAJINTUYECKOH MaTeMaTHIEeCKUX TeOMETpHH,
paboty, 6OJBIIMHCTBO | TEOMETPHUH, 3HAaHUW ¥ METOIOB | IudepeHIHaIbHO
3aJaHUi muddepeHIaIbHO | THHEHHON H TO UCYHCIICHUS
MIPeTyCMOTPEHHBIX IO HCYUCTICHHS BEKTOPHOM TIPU pelIeHnn
IIporpamMmoit TIPU peLIeHuN anreOpel, TIPUKJIATHBIX 33789
JMCLUIUTHHBI He MIPUKJIAIHBIX 33134 | aHAJUTHYEeCKOH "
BBIIIOJTHEHO TeOMETPHH, HHTEPIPETUPOBATH
i depeHIMaIBHO | MOyJaeMble
TO ICYUCIICHHS Ppe3ynbTaThl
IPH PEHICHUN
MPUKJIATHBIX 33139
T11IK-2 3HAET: 0 oOyyaronuiics: He loOygarommiics loOyuaromuiics loOygaronmiics
3 ceMecTp cnocobax u 3HAET 3HAUYUTENBHOH  [1eMOHCTpHpYyeT [TeMOHCTpUpYeT IMeMOHCTPUPYET
Memodax YaCTH MPOTPaMMHOTO  BHAHHS TOJIBKO BHAHNE MaTepHal BHAHHE OCHOBHBIX
meopemuseckux u MarepHala, IIoxXo OCHOBHOT'O [reopuu GYHKIUH nonsTHil 1 METOZIOB
OpPHEHTUPYETCS B MaTepHana TCOPUM  [MHOTHUX ITEPEMEHHBIX [TeopHHu QyHKInit
oKCNnepuUMenmais

HOHATHUAX H METOOAaxX

(byHKIMIT MHOTHX

141

IMHOTHUX

HbLX HAYHH blxv TeopHH QYHKIHUH [MepEeMEHHBIX U ImudQepeHIaIbHBIX IEPEMEHHBIX H
UCCIe006AHUI MO | \yoryx TMepeMeHHBIX H |[TU(QEPCHINATBHE  [ypABHEHHIL; TeOpHH [T (epeHIuatbHbl
noucky u muddepeHIaIbHEIX (X YPaBHEHHIT; [KPaTHBIX U X YpaBHEHHUIT;
nposepKe HOBbIX ypaBHEHUIT; TeOpUH TEOPHU KPATHBIX U [KPUBOJIMHENHBIX [TEOPHU KPATHBIX U
uoeil KPaTHBIX U KPUBOJIMHENHBIX MHTErpaJiOB; TEOPHU |[KPUBOJIMHENHBIX
cosepuencmeosa | KPUBOTMHEIHBIX MHTErpajioB; TEOPUU [IUCIIOBBIX U MHTErpajioB; TEOPUU
HUSL HA3eMHbIX HHTErPAIOB; TEOPUH  [HUCIIOBBIX U (DYHKIMOHANLHLIX — [4UCIIOBBIX M
mpancnopmno- YUCIIOBBIX U (DYHKIMOHANBHBIX  [PSJIOB a , HE (DYHKIMOHATBHBIX
MO HONOPUNCCKIL (GYHKIMOHATBHBIX PAIOB , HO HE 3HAeT  TOMycKaeT PSI0B, IPAKTHKA
PSLIOB, HE 3HAET ImeTanei, TOMyCKaeT [CYIeCTBEHHBIX PHUMEHEHHS
cpedcms, ux MPAKTHKY TIPUMEHEHUS [HETOUHOCTH B [HETOUHOCTEH Marepuaia,
MEXHON0UMECKOS | vatepuana, JOMycKaeT (hOPMyITHPOBKAX, MCUEPIIBIBAIOIIE U
0 0bopyoosanus u CYIIECTBCHHBIC HapyIIaeT moCe10BaTeIIbHO,
co30anus OLIUOKH ITOrMYECKyIO [METKO Y JIOTHYHO
KOMNAEKCO6 HA UX [MOCJIEI0BATEIBHOCT M3IaraeT MaTepuar,
66136, 6 pamKax Ib B U3JI0KCHHUU xopomro
0CBOCHUSL POrpaMMHOT0 OpHEHTHUPYETCS B
Oucyunnumpt MaTepuana Marepuase, He
Mamemamuxa; PATPYAHACTCA €
OTBETOM TIpH
BUION3MCHCHUHN
BagaHMii
yMmeer: HE yMeeT B IEJIOM B IIEJIOM chopMupoBaHHOE
npou3E00umb HCIIONIB30BATh METOIBI | YCIEIIHOE, HO HE YCIIEIHOE, HO yMEHHe
pacuemvi no H TIPHEMBI TEOPHH CHCTEMHOE YMEHHE | COJlepIKalIne MPUMEHSTE
ussecmmonmy (GyHKIME MHOTHX MPUMEHSTE OT/IeNbHEIE TIOHSATHS H METOJIbI
] MEPEMEHHBIX U NPUEMBI ¥ METOJIBI | MPOOEIBI, YMEHHE | TeOpHU (DYHKIHI
aReOpUmMmy, nuddepeHIaTbHBIX TeopuH HYHKIHUA NPUMEHSTh MHOTHUX
3a()a6amb ypaBHeHHﬁ; TCOpHUHU MHOT'UX NPUEMBbI 1 METObI NEPEMEHHBIX U
60npocsvl no KPaTHBIX U HePEMEHHBIX U Teopru QYHKIHIT i hepeHIMaTBH
U3YHUEHHbIM KPHUBOJMHEHHBIX nmuddepeHanbH MHOTHUX BIX YPaBHECHHIA;
memam, HHTErPaJIOB; TEOPUH bIX YPaBHEHHH; NEePEMEHHBIX U TEOPHH KPATHBIX U
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cpasHueams no YUCIIOBBIX U TEOPHH KPaTHBIX U | JuddepeHinanbl | KPUBOJIMHEHHBIX
anano2uu (bYHKIMOHAIBHBIX KPUBOJIMHEITHBIX BIX YpaBHEHHIA; UHTETPaJIOB;
anzopumel PSLIOB, IOITyCKaeT UHTEIpaJIoB; TEOPUH KPATHBIX H | TEOPHH HHCIIOBBIX
pewenus CYILICCTBEHHbIC TEOPHH YUCIIOBBIX | KPUBOJIMHEHHBIX u
OLINOKY, HEYBEPEHHO, | H HHTETrPaoB; (bYHKIMOHATIBHBIX
NpaKkmuyecKux
¢ 6oNbIINMHU (GYHKUMOHANBHBIX | TEOPHUH YHCIOBBIX | PSIOB IS
3a0a. 3aTPYIHCHUSIMH PSLIOB ISt " pelieHust yaeOHbIX
BBITIOJIHACT petieHus yueOHbIX | (QyHKUMOHANBHBIX | 3a7ad
CaMOCTOSTEIILHYIO 3a/1a4y PSIIOB AT
paboty, 6OJIBIINHCTBO peeHns yaeOHbIX
3aJlaHUH, 3a71aqd
PEIYCMOTPEHHBIX
IIpOrpaMMon
JMCLUILINHBI, HE
BBIIIOJIHCHO
BJIaJeeT oOyuaromuiics He B LIEJIOM B LIEJIOM YCIIeLIHOE U
HABBIKAMM: BJIAJICET HaBBIKAMHU YCIIEIIHOE, HO He YCIEIIHOE, HO CHCTEMHOE
nosmopenuem IIPUMEHEHUS CHCTEMHOE cozieprkaliee BIIAJICHUE
cmandapmuoi MAaTeMATHIECKHX BIIAJICHHUE OT/ieTIbHbIC HaBBIKAMH
) 3HAHHUH U METOZIOB HaBBIKAMH npo0eITbl WiTH MIPUMEHEHHS
npoyecypel Teopru QYHKIHIA MIPUMEHCHHS CONPOBOKIAOIIEE | MAaTEeMaTHYECKUX
peuienui MHOTHX IIEPEMEHHBIX H | MaTeMaTHYECKUX Csl OTEIbHBIMH 3HAHHUN U METOJIOB
munoeslx 1 bepeHInaTbHBIX 3HAHUI U METOJIOB | OIIHOKAMH Teopuu QYHKIMIA
Mamemamuiecku | ypaBHEHUI; TEOPUU TeopHH GYHKIHUN BIIaJICHUE MHOTHX
X 3a0ay no KPaTHBIX U MHOTHX HaBBIKAMH NIEPEMEHHBIX U
U3YUeHHbIM KPUBOJIMHEHHBIX MIEPEMEHHBIX U HPUMEHEHHS b depeHnaibH
memam; HHTETPaJIoB; TCOPUH muddepeHnaIbH | MaTeMaTHYeCKUX BIX YPaBHCHHI;
npumenenuem YHCIIOBBIX H BIX YpaBHCHHI; 3HAHUN U METOZIOB | TEOPHHU KPATHBIX U
Memodos (bYHKIMOHATBHBIX TEOPHH KPATHBIX H | TEOPHH byHKUMi KPUBOJIMHCHHBIX
PSLIOB LIPH PELICHUH KPUBOJIMHCHHBIX MHOTHX HHTErpajoB;
nocmpoenus .
MPUKJIaAHBIX 3a/1a4, HHTErpaoB; MEPEMEHHBIX U TEOPHHU YHCIIOBBIX
MameMarrfuueCKu JOIyCKaeT TEOPHH YUCIOBBIX | AupepeHnuansy | u
X mooenett u CYIIECTBEHHBIE u BIX yPABHEHHIA; (yHKIHOHAIBHBIX
unmepnpemayuei | omuOku, ¢ GobmKME | QYHKIHOHANBHBIX | TCOPHH KPATHBIX H | PSUIOB HIPH
NONYYEHHbIX 3aTPYIHECHUSIMH PSIIOB TIPH KPUBOJIMHEHHBIX pelIeHuH
Pe3yIbmamos; BBITOJIHAET pelIeHUH HHTETPAaJoB; MIPUKJIaHBIX 3a/1a4
UCNOJIL30BAHUECM CaMOCTOATEJIbHYIO NPUKIAAHBIX 3a1a4 TCOPHUHU YHUCIIOBBIX u
nonyuennbix pa60Ty,v OOJIBIIMHCTBO u HHTEpIPETUPOBATH
[ 3a/1aHui (YHKIMOHANBHBIX | MOJIydaeMble
— TPE/IYCMOTPCHHbIX PSLIOB IpH pEe3yNbTaThI
IPOrpaMMOoii pelieHun
cedyrouqux JMCLUIUTHHBI HE NPHUKIAIHBIX 32124
OUCYUNTIUH KYPCA. | primonHeHo
T1K-3 3HAET: 0 o0yJaroIuiics He loOyJaromics loOyuaromuiics loOyJaroHics
3 cnocobax u 3HAET 3HAYUTENBHOM  |[IEMOHCTPHPYET ITeMOHCTpUpyeT ITEMOHCTpHUpYET
CeMECTp Memooax YaCTH HPOTPAMMHOTO  BHAHHS TOJBKO BHaHKE Marepuaia  BHAHHE OCHOBHBIX
nposedenus Marepuaia, mioxo OCHOBHOTO [TeOpHI BEPOATHOCTEA|TOHATHI 1 METOZI0B
OpHEHTHpYETCS B MaTepuaa TEOpHUM |1 MATEMAaTHYeCKOH  [TeOpHHU
MmexHu4ecKo2o0 u . .
MOHATHAX U METOAAX  [BEPOSITHOCTEH 1 cTaTHCTHKY, HE BEpOSITHOCTEH 1
OpeaHu3ayuonHoe TEOpUU BEPOSITHOCTEH  |[MaTeMaTH4eCKOMH ImorycKkaeT IMaTeMaTHUYECKOU
0 obecneuenus ¥ MaTeMaTHYECKOi CTAaTHCTHKH , HO HE  [CYLIECTBEHHBIX cTaTUCTHKH,
uccredo8anull, CTATHUCTHKH, HE 3HAET  BHAET JieTalei, [HeTOYHOCTEH MPaKTHKA
ananus MPaKTHKY TPUMEHEHHUS [TOMyCKaeT [PHUMEHEHHS
pe3yabmamos u marepualia, 101yCcKkact [HETOYHOCTU B Marepualia,
paspabomxy CYIIECTBEHHbIC (bopmynHpoBKax, MCYEepIIBIBAOIIE U
npednovcenuii no OLINOKH HapyIiaer [OCJIeI0BaTENBHO,
ITOrMYeCKyI0 METKO M JIOTHYHO
ux peanuzayuu 6
[MOCJIe1I0BaTEILHOCT M3/1araeT Matepuai,
pamkax b B M3JI0KEHHUH XOPOILIO
oucyunuHbl MPOTrPaMMHOTO OpHEHTHpYETCS B
Mamemamuxa MaTepuana MaTepuaie, He
BaTpyaHAETCS C
OTBETOM IIpU
BHJION3MCHCHHUH
BagaHuN
yMeer: HE ymeer B LIEJIOM B LIEJIOM cdopmupoBaHHOE
npou3eoUmb HCIIONIB30BATh METOJbI | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHHe
pacllembl no 1 IPUEMBI Te?pHH CUCTEMHOC yMeHI/le coacpxalue NPUMCHATH
u36€cmHOMy BEPOATHOCTEU l/IU NPUMCHATH OTACIIBHBIC TIOHATHUS U MECTOAbI
. MaTeMaTU4YEeCKON MPUEMbI U METOJIBI | MpOOebl, yMEHHE TEOpUn
aneopummy, CTaTUCTHKH, TEOpUn IPUMEHSATh BEPOSITHOCTEH U
sadasanmb JIOTyCKaeT BEpOSITHOCTEH M HpPHEMBI M METOJIbI | MaTeMaTHYEeCKOH
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60NPOCHL NO CYIIECTBEHHbIE MaTeMaTH4eCKOI TEOpHHU CTaTHCTHKH,
U3VYEHHbIM OLINOKY, HEYBEPEHHO, | CTATUCTHKH IJIs BEPOSTHOCTEH 1 b depeHnanbHO
memanm; ¢ GosIbLINMU pelieHus yueOHbIX | MaTeMaTHYecKOH T'O UCYHCIICHUS
cpasnusams no 3aTPYJHCHUSIMH 3aj1a4 CTaTUCTHKH, JUISL PELLICHUS
— BBINOJIHSAET muddepeHuanbHo | yaeOHBIX 3a1ad
CaMOCTOSITEIIbHYIO IO UCYHCIICHHUS
aneopummbl paboty, GOJLIINHCTBO JUTSL pelIeHust
pewierus 3a7aHuH, YUYEOHBIX 33124
Npakmu4eckux NPENYCMOTPEHHBIX
3a0ay. HpOrpaMMoi
JMCLMILINHBI, HE
BBIIIOJIHCHO
BJIajeeT obyuaromuiics e B LIEJIOM B LIEJIOM YCIICIIHOE U
HABBIKAMM: BJIQJICCT HaBBIKAMHU YCIICIIHOE, HO HE YCIICIIHOE, HO CHCTEMHOE
nosmopenuem MPUMEHCHHS CHCTEMHOE cozieprkaiee BIIaJICHUE
cmandapmnoti MAaTeMaTHIECKHX BIIAJICHUE OT/ieTIbHbIC HaBBIKAMU
VDbL SHAHUA U METOZOB | HABBIKAMH poOeIIbI WK MIPUMEHEHHS
npoyecyp TEOPHH BEPOSTHOCTEH | NMPUMEHEHHS COIPOBOKJAIOIIEE | MAaTEMaTH4ECKUX
pewenui U MaTeMaTH4eCcKOn MaTeMaTHYeCKUX Csl OTZEIIbHBIMU 3HaHHUH U METOZIOB
munoeslx CTaTHCTHKH TIPH 3HAHUI{ U METOJIOB | OIIHOKAMH TEOPUH
MamemMamuiecku | penleHUU NPUKIAIHBIX | TEOPHH BIIaficHUE BEpOSATHOCTEH U
X 3a0a4 no 3aj1a4, JIOIYCKaeT BEPOSTHOCTEH 1 HaBBIKAMH MaTeMaTHYeCKOM
U3YUEHHBIM CYILICCTBCHHbIC MaTeMaTHYeCKOM HNPHUMEHEHHS CTaTHUCTHUKH TIPH
memam; OLIMOKH, ¢ GOJNBIIMMU | CTATUCTHKH IPH MaTeMaTH4eCKUX peleHnn
npumenenuem 3aTPYJHCHUSIMH pelIeHUH 3HaHWI U METOJIOB | NPUKJIAJHBIX 3a/1a4
Mem0d0e BBIIIOJIHAET NPUKJIAIHBIX 331849 | TEOPHU § u
CaMOCTOSITEIILHYIO BEPOSITHOCTEH 1 HHTEPIIPETUPOBATD
nocmpoenus .
paboty, GOJIBIINHCTBO MaTeMaTUIeCKOM MOJTy9aecMble
MAMEMAMULECKU | 33 1aypit CTATUCTHKH TIPH pEe3yNbTaThI
X MoOeneii u HpeTyCMOTPEHHBIX peleHnun
unmepnpemayueti | mporpammoii MPUKIIATHBIX 3a/1a9
NONYYEeHHbIX JMCLUIUTHHBI HE
pe3yjzbmam03; BBIIIOJIHCHO
UCNONb306AHUEM
NOYYEHHbIX
3HaHUll K
UBYHUEHUIO
caedyrouux
OUCYUNIUH Kypcd.

3. TunmoBbIe KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIEe MaTepUAJIbl, He00X0ANMBbIe
JJIs1 OLleHKH 3HAHU, YMEHHM i, HABBIKOB M (MJIHM) ONBITA AeATeIbHOCTH,
XapaKTepu3yIMX ITanbl JOPMUPOBAHMS KOMIIETEHIUI B IIpoLecce
0CBOCHMS 00pa30BaTe/IbHOI IPOrpaMMBbI

3. KonTpoJbHbie padoThl
Temamuxa KOHmMpOAbHBLIX pabom YCTAHABIMBAETCA B COOTBETCTBUHU C
TEMATHUKOMN MPONUJICHHOTO JIEKIIMOHHOTO Kypca.
Konuuecmeo sapuanmos niia kaxnoro 3ananus — 20.

KonTpoabnas padora Nel
1. B3anmavax 1.1- 1.20 pemuTs 3a1aHHYIO CUCTEMY JIMHEWUHBIX YPABHEHHIA:
e moJb3ysack popmynamu Kpamepa;
e MetonoM [aycca;
® MaTpPUYHBIM METOOM;
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1.1

1.3

1.5

1.7

1.9

1.17

1.19

+ 8%, Xq
+ 2X, + 3X,
- 3X, + 2X,
+2x, +Xx,
+3x, +x;
+x, +3x,
-3x, +2x,
+5x, —3x,
+6x, —2x,
+x, +2x; =
-x, +2x; =
+x, +4x, =
—-X, +Xx;
-5x, —3x,
+X, —X
+x, —x; =
+x, +x, =
—-X, +x; =
+5x, +2x,
Xy T X3
—-2x, —X,
+4x, +2x;, =
+5x, +x; =
-x, —3x; =
+x, +4x; =
-x, —3x; =
+4x, —-5x; =
+5x, —x; =
Xy TX3 =
-2x, +4x, =

11

11

19

1.2 {3x, -bx,
2x, +1x,
x, +2x,
14 35x, +x,
3x, -—x,
2x,  —X,
1.6 {3x, +4x,
3x, —2x,
3x, —x,
1.8 -2x;, +x,
2x, —x,
X, +x,
1.10 {2x, -x,
3x, —2x,
2x,  —X,
112 <3x; +4x,
2x,
X, —2x,
1.14 <2x, +3x,
3x, —2x,
2x, —X,
1.16 { x, +3x,
2x,
X, —X,
1.18 {2x, +3x,
2x, +x,
11x, +3x,
1.20 < 2x, +5x,
X, +x,

+ X,
+ 3x,

+4x,
+2x,4

+ X,

—2x,
+4x,

+ X,
+4x,

+ X,

—6x,

—3x,
—5x,4

+7x,4

+ X5

+ 3x,

—5x,

+ X,

= 31
= 29
= 10

= 11
= 11



KonTtpoJsbnas padora Ne2
2. B 3amauax 2.1- 2.20 nanbsl KoopMHATHI TOUYEK A, B, C. TpeOyercs:
1) 3anmcaTh BEKTOpHl 4B U AC B cHUCTEME OPT i, | U HAWTH [JIMHBI TUX
BEKTOPOB;
2) HaliTu opT BeKTOpa AB
3) u300pa3suTh BEKTOPHl AB U AC B KOOPAMHATHOM MIOCKOCTH XOY |
4) maiitu Bektopa d,=3AB—-2AC ® d,=2AB+3AC aHAJIUTUYECKH U

ICOMCTPHUUCCKMU.
2.1 A(-8;-3), B(4; -12), C(8; 10) 2.11 A(4;0), B(7; 4), C(8; 2)
22 A(-5;7), B(7; -2), C(11; 20) 212 A(-2; 7), B(10; -2), C(8; 12)
2.3 A(3; -1), B(7; 1), C(4; -2) 2.13 A(-6; 8), B(6; -1), C(4; 13)
24 A(-12;-1), B(0; -10), C(4; 12) | 2.14 A (0;2), B(3;6), C(4; 4)
25  A(-10; 3), B(2; 0), C(6; 22) 2.15 A(-10; 5), B(2; -4), C(0; 10)
26 A(0;0), B(3; 4), C(4; 2) 2.16 A(-4; 12), B(8; 3), C(6; 17)
2.7 A(-9; 6), B(3; -3), C(7; 19) 217 A(-3; 10), B(9; 1), C(7; 15)
2.8 A(3;-3), B(6; 1), C(7; -1) 2.18 A(4;-3), B(7; 1), C(8; -1)
2.9 A(1;0), B(13; -9), C(17; 13) 219 A(2; -2), B(5; 2), C(6; 0)
210 A(0; 2), B(12; -7), C(16;15) 220 A(-1; 1), B(2; 5), C(3; 3)

KonTpoabnas paéora Ne3
3. B3amauax 3.1- 3.20 gansl KOOP/IMHATBI BEPIIMH MHPAMHUIBI ABCD. Tpebyercs:

1) 3anmcath BEKTOPHI AB;AC;AD B cHcTeMe opr i, ], K u Haiftu MOIYyJIH
ITUX BEKTOPOB;

2) Haiiti yrom Mex sy BekTopamu AB, AC ;

3) Haiitu poeKI1io BEKTOpa AD Ha BEKTOD AB;

4) Haittu miomazas rpanu ABC;
5) Haiitu 00b6éM nupamuast ABCD.

3.1 A(2;-3; 1), B(6; 1; -1), 3.11 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2). C(4;8;-9), D(2; -1; 2).

3.2 A(2;-3; 1), B(6; 1; -1), 3.12 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2). C(4; 8;-9), D(2; -1; 2).

3.3 A@2;-3; 1), B(6; 1; -1), 3.13 A(2; -3; 1), B(6; 1; -1),
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C(4; 8; -9), D(2; -1; 2).

C(4; 8;-9), D(2; -1; 2).

3.4 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.14 A(2; -3; 1), B(6; 1; -1),
C(4; 8; -9), D(2; -1; 2).

3.5 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.15 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.6 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.16 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.7 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.17 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.8 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1, 2).

3.18 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.9 A(2;-3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.19 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.10 A(2; -3; 1), B(6; 1; -1),
C(4; 8;-9), D(2; -1; 2).

3.20 A(2;-3; 1), B(6; 1; -1),
C(4;8;-9), D(2; -1; 2).

KonTpoabnasi padora Ne4

1. B 3amauax 4.1- 4.20 nmanbl KoopauHAThl BepiiuH TpeyroibHuka ABC.

Haiiru:
JIUIMHY CTOpOHBI AB;

yrona B B pagnanax;
ypaBHeHHe meauanbl AE;
ypaBHEHUE U IMHY BbICOTHI C/I;

ypaBHeHusi ctopoH AB 1 BC u ux yrinoBble K03(p(ULIHUEHTHI;

YPaBHEHUE OKPYKHOCTH, 711 KoTopoi BeicoTa CJl ecTb nuamerp;
YPaBHEHHE NPSIMOM, NPOXOASIIEH Yepe3 TOUKy E mapanmiensHo CTOpoHe

AB, u Touky ee nepeceueHusi ¢ BoicoToit C/I;
® CHUCTEMY JIMHEIHBIX HEPABEHCTB, ONpeAesatomux TpeyroibHuk ABC.

4.1 A(1;-1)
4.2 A(0;-1)
4.3 A(1;-2)
4.4 A(2;-2)
4.5 A(0:0)
4.6 A(0:1)
4.7 A(3;-2)
4.8 A(3;-3)
4.9 A(-1:1)

B(4:3) C(5:1)
B(3:3) C(4;1)
B(4;2) C(5;0)
B(5:2) C(6;0)
B(3:4) C(4;2)
B(3;5) C(4;3)
B(6;2) C(7;0)
B(6;1) C(7;-1)
B(2;5) C(3;3)
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4.10 A(4:0) B(7:4) C(8;2)

4.11 A(2:2) B(5:6) C(6:4)
4.12 A(4;-2) B(7:2) C(8;0)
4.13 A(0;2) B(3:6) C(4:4)
4.14 A(4;1) B(7:5) C(8;3)
4.15 A(3;2) B(6:6) C(7:4)
4.16 A(-2;1) B(1;5) C(2:3)
4.17 A(4:-3) B(7:1) C(8;-1)
4.18 A(-2;2) B(1:6) C(2:4)
4.19 A(5:0) B(8:4) C(9:2)
4.20 A(2:3) B(5;7) C(6:5)

KonTtpoJuabnas padora Ne5
2. B 3agauax 5.1-5.20 onpenenuTs BUI KPUBOW JTUHUU:

5.1 3x* —-6x—4y* +8y—-13=0 5.11 3x* -6x+4y>* -8y-5=0
5.2 4x* —8x—3y* +6y—11=0 5.12 4x* —8x+3y*-6y—-5=0
5.3 9x* +18x—-4y* +8y—-31=0 5.13 9x* +18x+4y* -8y —-23=0
5.4 4x* +8x-9y* +18y-41=0 5.14 4x* +8x+9y* -18y-23=0
5.5 9x* +25y* +100y —189=0 5.15 9x* —25y* —100y —289=0
5.6 25x* —100x+9y* +36y—-89=0 5.16 25x* —100x—9y* —-161=0
5.7 4x* +24x+y*> -6y +41=0 5.17 4x* +24x—y* +6y-36=0
5.8 x* +6x—4y* +24y—-31=0 5.18 x* +6x+4y* —24y+41=0
5.9 x* -10x—-y*-8y+5=0 5.19 x* —-10x+y* +8y+37=0
5.10 x* -10x-y* -8y =0 520 x*-10x+y*+8y+32=0

KonTpoabHasi padora Ne6
1. B 3aganusax 6.1 — 6.20 HaliTH yKa3aHHBIC MTPECIIbI:

. 3x*-5x-2

61 o6 8) % =1, b) % =2, €)%=
. 3x*-2x-10

62 M7 10 X<t D)X =2, €)%=

_2x* +15x+25
63 Mo 8) % =1, B) % =5, €) % =.

. AX®P+7x+3
L ) %=1 D) %=1, €)%=
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6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

. 2xX%2—9x+9
lim —————
% X°—5X+6 :

. Bx—x*>-4
lim 2> —* ~%
X=X X —2x—8;
lim x> —2x—8
=% 2X* +5X+2;
3x?—2x-1
L v
x>x X° —4X+3 :

6—Xx—Xx2
im—————
% 3x% +8X -3 -

x3 -1
Iimz—
x=% 55X —4x -1 :

. X*+2x-8
||IT]—3
X—Xg 8—-X

o 2x%+x-1
% X° —3x—4 -

lim X% —3X+2
=% 4— X —3x%
lim x> +5x+4
=% 2X? —3X+5
lim 4x* —5x+1
=% 3X—X* =2

. 3x%+x-4
X AX—XTT -
. X*+5x+6
lim ————
=% 3 —x—14-
o 2x%+x-1
lim —————
% X° —3X—4 -

. X2 —Bx-7
lim ———
x—=% 3X +x—2;

X% —3x+2
im————
=% 14— x —3x? :

a) X, =2,
a) x, =1,
a) x, =1,
a) x, =2,
a) x, =1,
a) x, =2,
a) x, =1,
a) x, =2,
a) x, =-1,
a) x, =-2,
a) x, =-1,
a) x, =-1,
a) X, =2,
a) x, =1,
a) x, =-2,
a) x, =1,

b) x, =3, C) X, =o.

b) x, =4, C) x,=x.

b) x,=-2, C) %, =

8

b) x, =1, C) x,=.

b) x, =2, C) x,=cc.

KonTpoabnas padora Ne7
B 3aganusx 7.1 — 7.20 HailTH yKa3aHHbIE MPEIEIbI.
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. Wx-1
7.1 —_ =
"E’J 3x? —1
i Jx -1
721
. X+12 —4—x
7.3 )
IXLrD X2 +2x-8
7.4 |jp Y2 X VX+0
X—>—2 —X—= 6
. A1-x-3
7.5
le—>—8 2+\/—

7.6 ]im

V1I-2x+ x> —(L+X)

X—0 X
770im -2

o2 A2+ X —~[2X
7.8|im—m_4 .

s A+ X —2x
7.9 ”m_%/ﬁu_

X—>—2 X3 + 8

V1-2x+3x* —(1+X)

7.10 |j
Im =

. 4x-2
7.11 ||mﬁ_4.

x—16

i x* +x-12
7.12 I!m\/T—\/Tx'
I.mm 3

7.13 x53 2x*—x-21"
i V342X —/x+4
714 M5 —axs1
Jx+13-2/x+1
75t e

A+ x-1-x
76
i 3/9x -3
717'!@ V3+x—+2x
. A9+2x-5
728 2
. Bx+5-5
7.19|x|m Jx-2
imsz——4; Y36x -6

7.20 x—6 2x* —5x—42°

KonTpoabnas padora Ne§
8. B 3amanmsx 8.1 — 8.20 HaiiTu yKa3aHHBIE MPEEIIbI, UCIIOJIb3YS MEPBIT

3aMeUaTeNbHbIN MPEeIe:

2 1im arctg2x .
x—0 4x

. in2x
8.2 ljm &restin <X
x—0 4%

8.3 lim sin 6x
x—0 tg2X

8.4 Iim 2xtg4x
x>0 SiN%6X

8.5 lim sin 8x
x—0 thX

8.6 lim 3xtg2x
HO sin?3x

i sin 6x
8.7 t92x

lim xtg3x
8.11*0sin’2x

sin 5xtg3x

2

lim
812 x—0 X

i 3XCc0s5x
8.13*>° sin3x

sin 2xtg4x
=2

lim

8.14 ~° X
4XCcos7X

iIm— .
8.15 x>0 sin2x

sin 3xtg2x

2

lim
8.16 > X
5xc0s8x
im— .
8.17 *° sin10x
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2xtg4x sin 2xtg3x

8.7 lim=—>—. lim )
x>0 Sjn° 6X 8.18 x>0 X
8.9 lim sin 7x . lim 4x_c055x .
x-0 tg3x 8.19 x>0 sin8x
. sin3x . sin6xtg2x
lim : lim ————.
8_10 x—0 tgsx 8.20 x—0 X

KonTtpoJuabnas padora Ne9
9. B3aganusax 9.1 - 9.20 nmpoauddepeHunpoBaTh yKka3aHHbIE PYHKIINH,
MOJIB3YSICh TpaBHiIaMu U popmynamu 1uddepeHInpoBaHus.

9.1 a) y=In(arctg2x), 6) y = cos(3x)-e*,
B) y=(3x-4-¥x+2)", D y_4x+7tgx
II) y = (arcthX)ln(arctgx) ) 1+ 9X2

9.2  a) y=cos(In5x), 6) y = 2" tg2x

B) y=(3x"-2-Ix" -1)*, arcsin 3x
sinx r) y - 1_8X2 ’
o) y=x° .

9.3 a) y=cosvx’+3,

B)y=Mﬁ—ii+®ﬁ

\/; r) y= arcsin’7x

0) y=2%.In2x,

x*+et
I[) y= (Sin \/;)In(cosx) .
9.4  a) y=arcsin(In4x), 6) y = 2% -tg3x,
(Y53 5
B) y_(X \/;'Fl) ' 1_,) y: [1_4X2
n) y=(sinax)". 2" +1gx

95 a) yZSin(InSX)’ 6) CtgX @3 4
y=€e" -sin4x,

B) y:(6x2—%+5)2,

r) _ COS3X

J3xi+4

n) y=(Inx)*.

9.6  a) y=In(sin6x), 6) y =3 arcsinx’)

B) y=(x*-4-Ux*+2)°, arctg7x
x D Y= e
1) y = (arcsin x)° .
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

a) y =sin(In2x),

B) y=(x —2-8/x +4)*,

)y = (3x)7

a) y = In(cos5x),

B) y=(x*+2-x+1)?,
) y = (ctg3x)° .

a) y =arcsin(In2x),

B) y:(3x5+X—14+7)3,

H) y _ Xetgx )

a) y =In(cos7x),

B) y=(2x*-3-3/x-1)°,

1) y=(tg9”".
a) y =arctg(In8x),

B) y=(3x°+2-4/x -8)°,

II) y — (Sin X)In(cosx) .

a) y = In(arcsin3x),

B) y:(x3—%+4)2,

I[) y _ Xecosx .

a) y =arctg(In5x),

B) y=(5x*-3-3x* —2)%,

tgx

1) y=(x+4)%.
a) y =In(cos4x),

B) y=(4x" -3-3/x +2)%,

In x°

n) y = (ctgx)™* .
a) y=arctg(In7x),

B) y=(2x3—%+1)2,

0) y=e"".cos6bx,

X3 + e
)
4-9x°

r)y=

:

0) y=e""*.arctg3x,

ny- 3-5x°
e* —ctgx’

6) y=e* -tg7x,
x* +tgx

r) y=-"—2,
4x°+7

0) y=2""".arcsin2x,

V2 -x?

cos2x

r)y=

6) y — earcsinx . Ctg3X ’

F) _ ctgx—cosx

Jex?41

0) y=5"".sin4x,

V2-3x°

sin 2x

r) y=

6) y=e* -arcsin 2x,

2" —ctgx

r) y= :
NA+2x3

0) y=4"%arctg3x,
arctg2x
r) y=—3—r,
)Y x* +e*
0) y=e""*-arccos3x,

0 y- tgx —sin X

Ixie1



sin x

n) y = (arctg2x)™"*.

9.16 a) y=In(sin7x), 0) y =5% -arcsin5x,

B) y=(e*—cos3x+1)°, 3

1) y= (¢ +5), o

9.17 a) y=arctg(In5x),
6) y — earcsinx .Cos4x ’

i 4
B y:(zsmx_ +5)8’
) x-1 In4x—x°
r) y=—X =X

5x X3 -3x
1) y=(sinx)?.

9.18 a) y=In(arcsin2x),
0) y=4"".cos6x,
_ (@SinXx _ 4 _ 7
B) y=(e m 10)", 1“) :Sin4X—X3
x2-3x"

COsX

n) y=(x"+1)

9.19 a) y=sin(In7x), 6) y =e"™ - arctg3x

B) y= (1OCOSX —Inx _1OX)4 , COS4x — 2

1) y=(sin x)" |
9.20 = :
a) y =In(cos6x) 6) y = 2% . arcsin2x,

B) y= (e'”X +arctg5x —10x5)4 ,

n) y=(sinvx)*".

r) y= sin3x—2cosx
x0 _3x2
KonTpoabnas padora Nel(
10. B zamanmsax ¢ 10.1-10.20 uccrnemoBarh 3agaHHble (DYHKIIMA METOJaMH
nudpepeHnanTbHOTO UCYUCIICHUSI, HAUEPTUTh X Tpa(uKy.

10.1 Y =2%X°-9x* +12x-5.
10.2 ¥ =X —3x*-9x+10.
10.3 Y =X +6x*+9x+2.
10.4 ¥Y=2X+3x* -12x-8.
105 Y =2x* —15x* +36x —32.
10.6 ¥ =2X" +3x* —36x-21.

10.7 Y =2x* —15x* +24x +4.
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10.11 Y =X —6x" +9x+1.
10.12 ¥ =X +3x*-9x-10.
10.13Y = 2x° —3x* —12x+5
10.14 Y =2X +9x* +12x + 7.
10.15 Y = 2X° —3x* —36x+20.
10.16 Y = 2X° +15x* +36x +32.

1017 y=2x>—9x* — 24x +61.



10.8 ¥ =2xX° +9x* — 24x-56. 10.18 Y = 2X° +15x* +24x -2,
10.9 y:x3—9x2+24x—18, 10.19 y:X3—3X2—24X+26.
10.10 ¥ =X +3x*—24x-21. 10.20 ¥ =X +9x* +24x+17.

KonTtpoJuabnas padora Nell
11. B 3agavax 11.1- 11.20 BEIYMCAUTH UHTETPAJIBL:

11.1. ¢/ Ifsm e : b) [ X In xax; c)jxs;c“fs;f’;”dx; d)i(x2+5x+z)dx
11.2. @) [xcos(x® +1)ix; b) [ xcosxdx; c) jx3 ‘}_;fx‘ldx; d) ji;sin3xdx
18 0 o) forns; ) [ Ruc0 ft

11.4. a) [sinx cosxdx; b) [arccos2xdx; ) j 2X+X3 2 dx; d) j xe dx
11.5. a) jxm b) [ xsin xdx c)j Xfolx Lax: d) j( 2% + /% kix

11.6. a) j% b) [ xIn2xd; c)j X ox d)j Jinx

11.7.2) [ X% O b) erxax; ¢ [ X ;2414;ix5+4dx;d) !\/16%

11.8. a) jj;z‘)_sxd b) [n(x+3)dx; c) jx IX+X4X6+1dx;d) :[arctgxdx

e

x® +2x° —6x+2 - d) Isin(lnx)

d X
11.9. a) Iﬁszxxsz) b) [xe~dx; c) | o O[T

2 3 2 e
11.10. a)j X" ; b) J.In3xdx;c) IX _22X _6X_ldx;d) Ilnxdx
1

(x*+6) 2x —8

0
11.11. a) fxe dx; b) farcsm3xdx C) J.X IX X101X2+1dx; d) J.(2x+3)e‘xdx
+ )

dx

3x° -8x -3 Todx
dx;d) | ———
2 -3x-10 )_£a1+5xf

11.12. a) J'sin x cos® xdx; b) J'arctg2xdx; C) J'X

dx; d) Jz.(x—l)cosxdx

dx d) I(x +—jdx

1113, a)J- e*dx X b) J-Inxd C).[ x24;3x5—4

11.14. a) J'(1+5|n x)* cosxdx ; b) Ixstxdx C)J'
V1+Inx

11.15. a)j dx; b) J. (x +1)sin xdx ; C)I

)Ix 1+Inx
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3 2
X +23x 8x+3d d)J‘
x“ +3x-10 «/64 G
x® +x%-18x +1
X% +x—20

11.16. a) j

; b) jarctg4xdx C) I

V2 + X2
11.17. a) fsin xe**xdx ; b) Iarcsin 2xdx ; C) j

dx ; d) Ixz In xdx
1

arcsin®x . _ x° +2x% —13x +2
11.18. a) jﬁdx, b) fxln xdx; C) _[ VT dx

3 4
11.19. a) Iaertg X4 x; b) I (x +2)cosxdx; C) J'X%X)(Jr;dx; d) Ilt(;/;dx
+x° —~ .

. 2 5
11.20. a)j sin 2xdx ; b) jarccos4xdx C) IX *2x _X+2dx; d) jxexdx
0

VJ1+cos? x x? +2x -3

Konrpoabnasi padora Nel2

12. B 3amanmsax 12.1- 12.20 BBIUMCIWTH IUIONIAAL, OOBEM (QUTYPHI,
OTpaHUYCHHOW JTUHUSIMHU:

12.1 Haiitu momaas GUrypsl, OrpaHMuY€HHON MPAMBIMUA y=-4x, x=-3,x=—1 U
ocbi0 OX.

12.2 Beraucnuth mionaas GUrypel, OorpaHU4eHHON mapaboyiol y =x* U IpsSAMOn
y=9.

12.3 Bbluncnuth 1wiomanas (QUrypbl, OrpaHUYEHHON KPHUBOH y=e ", MIPSIMBIMU
x=-0,5, x=11 OCbIO a0CIHCC.

o . 2
12.4 Haiitu miomans (GUrypel, OrpaHUYEHHOW BETBBIO THOEPOONIBI y=--—,
X

IPSMBIMH x=1, x=54 0CbIO OX.
12.5 BpluucauTe miomans (GUrypbl, OrpaHUYEHHOM Mapabojol y=6x-x>,
NPSIMBIMH x =—1, x=3 ¥ OCbIO abcIHcCC.

o 3 o o
12.6 Haiitu nmnomans 4acTu runepOoibl y=-—, OTCEKaeMOW OT Hee MNpsSMOU
X

x+y—4=0.

12.7 Haiitn mmomanas (GUTyphl, OTCEKaeMOW OT mapaboibl y =3x—x° MPIMOU
S5x—y—-8=0.

12.8 BeuuciauTh 1UI0MIa b GUTYPHI, OTpAaHHYESHHOW TTapadoioi y* =16x ¥ MPSIMOU
y=X

12.9 Haiitn turomans ¢GUTYphl, 3aKIIOYESHHOW MEXAy NapabojaMu y=6x" U
y=2x".

12.10 Haiitu miomanb GUrypsl, 3aKIFOUYCHHON MEXay MmapadoiaMu y =8x—x° W
y=x"+18x—12.

12.11 Haiitu miomanb, orpaHUYeHHYIO KPUBOH y = x(x —1) (x—2) 1 ocbro Ox.
12.12 BpMUCINUTG TUIOLIA/b, 3aKIIOUYCHHYIO MEXIY KpPUBOM y=tgx, ocbto Ox U

V) I
pAMOH x =

12.13 Bbluucnuth 1miomanb (Urypbl, 3aKIIOUEHHOM Mexay napaboiamu
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2
X o
yzxz,y:? U TIPSIMOM y =2x.

12.14 Haiitn 00beM Tela, MOJIYy4YEHHOIO OT BpallleHUsl BOKpYr ocu Ox Tpareuuy,

o X
00pa30BaHHON MPSIMBIMH y = 7%= 4,x=6 U ocel0 Ox.

12.15 Haiitu 00beM Tela, MOJIYyYEHHOTO OT BpalleHusi BOKpYr ocu Oy Tpareuuy,
00pa30BaHHOMN MPSIMBIMH y =3x,y =2,y =4 W OCbIO OpJAMHAT.

12.16 Haiitu o0bem Tena, oOpa30BaHHOIO BpalleHHeM BOKpYr ocu Ox (UTYpHI,
OTPAaHUYEHHOW OJHOW MOJYBOJIHOW CHHYCOMJIbI y =sinxH oTpe3koM [0, m] ocu

abcuucce.
12.17 Beruaucauth 00beM Tena, 0Opa30BaHHOTO BpalleHUEM BOKpPYr ocu Ox

(GUryphl, OTpaHUICHHOW AYTON KyOMYecKOo# mapaboibl y =x> —4x M OChIO aOCIHCC.
12.18 Haiitu o0beM Tenma, 00Opa30BaHHOTO BPAMICHHEM DJUIMIICA 4x” +9y” =36
BOKPYT €r0 MaJIOM OCH.

12.19 Haiitu o0beM Tena, 00pa30BaHHOTO BpallleHuEeM BOKpPYr ocu Ox (UTypHI,
OrpaHWYCHHON TapaboyiaMu y=2x* U y =x".

12.20 durypa, obOpa3oBaHHas B pe3yjbTaTe IMEPECCUCHUs MapadOJIbl y? =4x U
npsiIMOH y = x , BpaiaeTcst BOKpyr ocu Ox. Halit 00beM Tena BpalieHus.

KonTpoabnas padora Nel3

13. B 3amauwax 13.1- 13.20 peumts auddepeHnnaibHple YpaBHEHHsS MEPBOTO
NopsIIKA:

13.1. y,=x+8y; 13. 2. xyy'=x* +y?; 13.3. y = XY
8xX+y X—y
13.4. xy’+xth=y; 13.5. xy'+ ylnizo; 13.6. y’:l+sinl;
X X X X
13.7. xyy'=x? —y?; 13.8. (x—y)y'=2x+y; 13.9. xy' + ylnz¥=0;
13.10. xy’'In y:x+ylnl; 13.11. xy’'=y + 2xctg y 13.12. y,:x+_2y_

X X X’ 2x—y '
13.13. xyy'=2x? + y?; 13.14. x®y'=y? +xy+x?; 13.15. 2x+y)y' =x+2y;
2
13.16. y’=¥+1I1—L2; 13.17. (x—2y)y’'=(x+y); 13.18. xy’=y+3xsin¥;
X
y

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

13.19. xy'=y+yln
Konrpoabnas padora Nel4

14. B 3amauax 14.1 — 14.20 HaiiTU dYacTHOE pEIICHUE OIHOPOTIHOIO

mudpepeHnanTbHOTO  YpaBHEHHMST ~ BTOPOTO  TOpsiAKA € MOCTOSHHBIMU

KOB(I)CI)I/IL[I/ICHTaMI/I, YAOBJICTBOPAIOMICC 3a/IaHHBIM Ha4YaJIbHBIM YCJIOBHAM:

14.1. y" —7y' + 10y = 0; y0)=2;  y'(0)=-1.
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142, y"+2y +10y=0;  y(7)=0; y(})=1.
14.3. y" —6y' + 9y = 0; y0)=1; y(0)=0.
14.4. y" +8y' + 7y =0; y©0)=2; y'(0)=1.
145. y"+ 9y = 0; ym)=0; y'(m)=-1
14.6. y' —7y' + 12y = 0; y©@)=2;  »'(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@)=5  y()=0
14.10. y" —2y' + 5y =0; y@0)=-1; y(0)=0.
14.11. y" + 16y = 0; ym=-1;  y'(m)=0.
14.12. y"+10y' +25y=0; y(0)=1; y'(0)=1.
14.13. y" -6y =0; y(0)=2; y'(0)=-2.
14.14. y" —4y' + 4y = 0; y@0)=1; y(0)=3.
14.15. y" - 8y' + 15y = 0; y©@)=1; vy(0)=-2
1416, y" 4y +17y=0;  y(3)=0; y(3)=1
14.17. y"—2y' +y =0; y1)=0; y'(1)=2
14.18. y" +y=0; ym)=-1; y'(m)=-4
14.19. y" —7y' + 6y = 0; y0)=2;  y(0)=0.
14.20. y" + 8y' + 16y = 0; y0) =1, y'(@©)=0.

KonrpouabHas padora NelS

15. B 3amauax 15.1 — 15.20 mnalitu oOIllee pelieHue OIHOPOHOIO
nuddepeHInaTbHOr0  YpaBHEHUSI  BTOPOTO  TOpsiAIKA € MOCTOSTHHBIMU
ko3 purenTamu:

15.1.y"-2y'=3x"+ 1

15.2. y" - 5y' + 6y = 2xe™
15.3.y" + 8y’ = (x-1)&™*

15.4. y" - 6y' + 8y = 3™

15.5. " - 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°¢"

15.11. y" + 2y" =x*-3x +1
15.12.y" - 5y'- 24y = (2x + 3)¢"
15.13. y"-2y’'- 3y = 8™

15.14. y" + 2y’ - 3y =- 2¢™
15.15. y"+ 8y’ = (x°+1) "
15.16. y" + 4y’ + 3y = -xe™
15.17.y"-2y"- 3y =(x + 2)e™
15.18. y" + y' + 6y = 2(x — 1)&™
15.19. y" - 4y’ = 2x" — 3x +1
15.20. y" - 5y + 6y = 2xe’*

KourpoJubHas padora Nel6

16.

BEPOSTHOCTHU:

B 3amanmsax 16.1-16.20 npuUMEHUTH KJIACCHUYECKOE OIpeJIeICHUE

16.1.B smuke 100 meraneit, u3 Hux 10 OpakoBanHbIx. Haynmady u3BiedeHsl 3

neranv. Hantm BepoATHOCTB,
OpaKOBaHHBIX; 2) HET TOJIHBIX.

YTO CpeAu W3BICYEHHBIX JeTtaned 1) Her
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16.2. Komuccusi mo Ka4ecTBy pa3 B MeCSI] MPOBEPSET KaueCTBO MPOJIYKTOB B
nByX u3 20 Mara3uHOB, CpeM KOTOPBIX JIBa MpuHaiexkar pupme «3aps». Haiitu
BEPOSTHOCTh TOTO, YTO B TeUeHUE Mecsla 1) o6a oHu OyAyT NMpOBEpEHBI; 2) HU
OJIMH U3 HUX HE OyJeT MpOBEPEH.

16.3. B Opurage 8 paboumx, cpeau KOTOPBIX 2 KEHUTUHBI. [ BBITOJTHEHUS
paboThl MO TaleabHBIM HOMEpaM Hayaady oToOpaHbl 5 uenoBek. Haiitu
BEPOATHOCTHh TOTO, YTO CPeAN HHUX |) HEe OKa)XeTcs >KEHIIMH; 2) OKaXyTcs 00e
YKEHIIHBI.

16.4. B smuke 50 apOy30B, npuyem 10 u3 HUX SBISIOTCS HEKOHIUIIOHHBIMH.
HaiiTh BeposSTHOCTH TOTO, dYTO B3AThIE Hayjgady 2 apOy3a OKaxyTcCs
1 ) KOHAUIIMOHHBIMH; 2 ) HEKOHIUITHOHHBIMH.

16.5. B xop3une 20 s, cpenyd KOTOPBIX 3 UCTIOPYCHHBIX. Haymnauy BEIOMparOT
5 suu. HailTu BEpOSTHOCTB TOTO, YTO CPEAr HUX 1) HET UCMOPUYEHHBIX; 2) TOJIBKO
OJIHO UCTIOPYECHHOE.

16.6. JIunus snexktponepenauu, 1iauHoi 20 kM, coequHstomas myHkTel A u B,
MopBajach B HEM3BECTHOM MecTe. HailTu BEpOSITHOCTH TOrO, UTO OHA MOpPBajach
He gaiee 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. HalTu BeposSTHOCTb, 4YTO B HayJady BBIOpAHHBIH MOMEHT U3 TpPEX
paboTaIUX TPAKTOPOB 1) OAMH HA TYCEHUYHOM X0y, a OCTaJIbHbIE KOJIECHBIE; 2)
BCE I'yCEHHYHBIE.

16.8. I'py3oBas mammHa MEPEBO3UT 3€PHO OT TPEX KOMOAHOB. 3a CMEHY OHa
caenana 5 peiicoB oT nepBoro komoOaiiHa, 4 oT BTOporo u 3 ot tperbero? Haittu
YaCTOCTH MEPEBO30K OT KAKI0T0 KoMmbaitHa?

16.9. HaGupas nHomep Ttemedona, abOHEHT 3a0buT 1B MOCHEIHHUE IHQPHI,
KOTOpble OH HaOpan Hayraj. HalTu BeposSTHOCTH, TOTO, YTO OYyIyT HaOpaHbI
HykHbIE IUPpbI. KakoBa BEpOSTHOCTH TOTO, UTO OYIyT HAOpaHbI HY>KHbIEC LIU(PHI,
€CJIM U3BECTHO, YTO MUQPHI JOIKHBI OBITh PA3IIUYHBIMU?

16.10. Tlo maHHBIM MHOTOJICTHMX HAOJIOACHUN B JaHHOM palOHE YHCIIO
JOKVIUBBIX JHEH B OKTAOpe paBHO 15. HaiiTk BEpoATHOCTH TOTO, 4TO 1) IIepBOTO
OKTSIOpst Oy/IET SICHBIN JIEHB; 2) MEPBOTr0 OKTAOPS OyJeT AOXKb; 3) MepBhIE JBA JTHS
B OKTAOpe OyAyT SICHBIMU?

16.11. M3 10 axmuonepHbix oOmectB (AQO) Tpu SBISIOTCS OaHKPOTAMH.
['paxxganun npuoOpén no ogHou akuuu 4yeThlpéx AO. Hailtu BEpOATHOCTH TOTO,
YTO CpeAM KYIUIEHHBIX akui 1) HeT akuuii 0aHKPOTOB; 2) OJ1HA aKIUs OAHKPOTA.

16.12. Haiitu BEpOATHOCTH TOTO, 4TO 1) mpm OpocaHMM OAHOW HWTPATLHOMN
KocTH (KyOuKa) BBIMAJAET HEUETHOE YHUCIO OYKOB; 2) MpU OpOCAHMHM JIBYX
UTPATBHBIX KOCTEH BBHIMAACT B CyMME 5 OUKOB.

16.13. B xnure 105 crpanun. HaiiTu BeposSTHOCTH TOTO, 4TO HyXHasi ¢hopmMmya
HaxOJHUTCS Ha CTPaHUIIE, KOTopas OKaHuuBaeTcs mudpoi 1) 1; 2) 6.

16.14. Jlns moceBa 3aroToBlicHa cMech, cocrosmas u3 100r 6emnoit, 300r
uBetHoit u 600r uépHoil (aconmu. HallTu BeposTHOCTH TOrO, YTO HayJaady
otoOpaHHoe 3epHO 1) Oermoe; 2) uépHoe.

16.15. Ha cknan noctynmio 100 sSmuKoB OrypIioB OT ABYX Opurai, npu4yéM oT
nepBoil noctynuio 40 smukoB. HallTh BEpOSTHOCTH TOTO, YTO M3 JIBYX HayAady
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BBIOpaHHBIX SIIMKOB 1) o0a MOCTynuiau OT mepBoMl Opuransl; 1) oT mepBoi
Opuraabl OCTYIUJ OJIUH SILTUK.

16.16. Jlns o3eneHenus mycThips 3aBesnu 150 caxeHieB nepeBbeB. Cpenan HUX
40 tomnoueit, 40 kn€nos, 50 cocen 20 enei. HailTu BepoOATHOCTH TOTO, YTO MEPBOE
HayTraJ BEIOpaHHOE JJIs TOCAKU AEPEBO OKaxeTcsl 1) XBONHBIM; 2) JTUCTBEHHBIM.

16.17. Cpemu 200 amiyn, IpOBEPEHHBIX Ha T€PMETUYHOCTh, OKa3aloch 3 C
TpemmHaMu. HallTH OTHOCUTENIbHYIO YacTOTy MOSBJICHUS aMIya 1) ¢ TpenmHamu;
2) 6e3 TpemuH.

16.18. OnbITHBINM y4yacTOK UMeeT popMy MPSIMOYTOJIbHUKA cO cTopoHamu 50 M
u 100m. ITox nmennity Opuia BeiaeneHa miom@aas 100 k8. M. KakoBa BEpOATHOCTS,
YTO B JAHHOM MECTE y4acTKa MocesiHa MIICHUIIA.

16.19. 3a Opuramoii ObUTM 3aKpEIUICHBI 5 TPHUIETHBIX W 7 HABECHBIX
KyJIbTUBAaTOpOB. KakoBa BEpOATHOCTh, YTO W3 TPEX Haynadyy BbIOPaHHBIX
KyJIbTUBATOPOB 1)0JIMH HAaBECHOM; 2) IBa HABECHBIX.

16.20. B xossiictBe u3 15 TpakTOopoB HE OTpeMOHTHpoBaHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO M3 TSTH BBIOpAHHBIX Hayraj 1) Bce UCIpPaBHBI, 2) OJUH
HEHUCITPaBEH.

KonTpoabnas padora Nel7

17. B 3aganusx 17.1-17.20 npuMeHuTb POpMYIIbI CIIOKEHUS U YMHOXKEHUS

BEPOSITHOCTEH:

17.1. Ilpu U3roTOBIEHUH HEKOTOPOTO M3/enus Opak cocTaBisieT 2% OoT 0011ero
KoJmuecTBa. M3 umcna romHsix wuzgenuii 90% COCTABISAIOT W3AEIUS MNEPBOTO
copra. HaliTu BepOATHOCTh TOrO, YTO HayJady B34TO€ H3Aeine OyAeT NEepBOro
coprTa.

17.2. B TpakTtopHOi Opurage paboTaloT 3 TpakTOopa OJIHOH MapKHu.
BeposiTHOCTh TOro, 4TO KaxAbld U3 HUX Oyaer paborarh 0e3 BMelIaTEIhCTBA
MexaHuka, paBHa 0,96. HailTu BEpOSITHOCTH TOTO, 4YTO 1) BCE€ TpakTOpbl HE
noTpe0yeT BMENIAaTeNbCTBA MEXaHWKa; 2) XOTsA Obl OJMH TPAKTOp MOTpeOyeT
BHUMAaHHS MEXaHHKA.

17.3. B xop3une Haxomutcsa 10 sui, cpeny KOTOPHIX 3 MITYKHW UCIIOPUYCHHBIE.
[TepBoe pa3OuToe AUIO OKa3aloCh HEKaueCTBEHHbIM. KakoBa BEpOSTHOCTH TOTO,
YTO BTOPOE Hayraj pazouToe siiio Oy/neT KaueCTBEHHBIM.

17.4. BeposiTHOCTb TMpaBUIBLHOTO O(OpMIEHUS cu€ra Ha MPEINPUATHU
coctasisieT 0,95. Bo Bpemst ayaAuTOpCKOil MpOBEpKU ObLIH B3STHI 1Ba cuéta. Haittu
BEPOSITHOCTh TOro, 4To0 1) 00a cuéra odopMIIeHbI MPaBUILHO; 2) XOTS Obl OJUH
c4€T 0(hOpPMIIEH HEMTPABUIIBHO.

17.5. Ins curnanuzanuu o0 aBapuM YCTaHOBJIEHBI 2 HE3aBUCUMO PabOTaIOIINX
CUTHaNIM3aTopa. BeposTHOCTH TOro, uYTO TpU aBapuu CcpaboOTaeT MepBBIM
curHanuzarop pasHa 0,95, a mna BToporo sta BeposiTHOCTH paBHa 0,9. Haiitu
BEPOSITHOCTh, 4YTO TPH aBapuu cpabortaeT 1) XoTs Obl OAWH CUTHAIU3ATODP; 2)o0a
CUTHAJIU3aTOpa.

17.6. B MacTepckoii 1o peMOHTY CEIbXO3WHBEHTApsl UMEETCS TPH PE3EPBHBIX
ANEKTpOoABUTATENS. J[7Is KaXI0TO W3 HUX BEPOSITHOCTH TOTO, YTO B JIAaHHBIN
MOMEHT 3JIEKTPOJIBUraTe b BKIOUEH paBHa (0,2. HaliTh BeposSTHOCTH TOTO, YTO,
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YTO B JIaHHBIH MOMEHT M3 4HMClia PE3epBHBIX 1) Bce ABUTATENM BKIIOYEHBI; 2)
BKJIFOUEH XOTsI Obl OJIMH JABUTATEIb.

17.7. BeposiTHOCTH TOTO, 4YTO KOMOAiH Ha yOOpKe MIIeHUIlbl OyJeT padoTaTh
0e3 mojoMok, paBHa 0,8. BeposTHOCTh 6€30TKa3HON pabOThl aBTOMAIIMHBI PaBHA
0,85. Haiitu BeposTHOCTH TOTO, YTO yOOpKa OyAeT mpou3BelieHa 0e3 OCTaHOBOK
13-3a MOJIOMOK.

17.8. Jlns mocaaku 3aroToBwim Tpu copTta Kaptodems. I[lepsoro copra
3aroroBuin S00kr, Broporo — 300kr u tperbero — 200 kr. KakoBa BEpOsATHOCTH
TOT0, YTO HayJauy BbIOpaHHBIN KIyOeHb MO0 mepBoro, 1100 BTOPOro copra?

17.9. B xuure 100 crpanui. KakoBa BeposITHOCTh TOTO, YTO HyXHas Ghopmyia
HAXOJUTCS Ha CTPAHMIIE, HOMEP KOTOPOU OyneT KpaTHbIM 4 uiu 57

17.10. Ilaptus cemsH, cocrosimas u3 10 MEMIKOB, MPUHUMAETCS, €CIH TpHU
NPOBEpPKE CEMSH U3 BBIOPAaHHBIX HayJady JBYX MEIIKOB OHHU OKaXYyTCS
YIOBIETBOPSIOIIMMU ~ cTaHAapTy. HailTu BeposATHOCTh, MNPUEMKU MapTHUH,
coJieprKalllel B YeThIPEX MEIIKaX HECTaH/IapTHBIE CEMEHA.

17.11. Jlns mnonuBa ydyacTKa BOJIa TIOCTAaBJISETCS JBYMsSI HAaCOCaMHU.
BepositHoCcTh OGecriepe0oitHON paboThl B TEUEHHUE CMEHBI JJIS OJTHOTO U3 HUX paBHA
0,9, a nst apyroro — 0,85. HaliTu BEeposSITHOCTH TOTO, YTO B TE€YCHUE CMEHBI OYIyT
paboTtath 1) 06a Hacoca; 2) XOTs Obl OJIUH U3 HUX.

17.12. BepositHOCTh ycTaHoOBIeHUsT B (CapaToBCKoW 00JacTH yCTOWYHBOTO
cHexxHoro nokposa 70 10 Hos0ps paBHa 0,2. HaliTu BEpOATHOCTH TOTO, YTO JBa
rojia noapsaa ¢ 10 HosIOpsi B 00J1aCTH YCTAHOBUTCS YCTOMYMBBIA CHEKHBII OKPOB.

17.13. TlaxoTHBIA arperaT COCTOMT M3 TpakTOpa W Iutyra. BeposTHOCTH
0€30CTaHOBOYHOM pabOTHl TpakTOpa B TeueHUE cMeHbl paBHa (0,9, a BepOSTHOCTH
nmojaoMku 1oryra pasHa 0,15. Halitm BEpOSTHOCTH TOTO, YTO B TEYECHHE CMEHBI
arperat OyzaeT paboTaTb 6€3 OCTAHOBOK M3-3a IMOJOMOK.

17.14. B 3epHOXpaHWIUIIE MOCTYIMAET 3€pPHO OT ABYX XO034icTB. B TeueHue
CMEHBI OT IEPBOTr0 XO3sicTBa moctynaeT 12 aBToMamivH, a OT BTOoporo — 15.
KakoBa BepOSTHOCTH TOTO, YTO MPHUOBIBIINE MOJPSA ABE MAIIWHBI MTPUHAIJICKAT
BTOPOMY XO3SIUCTBY?

17.15. B crane u3 30 >XMBOTHBIX OJHOM MOPOJBI OKa3ajaoch 5 0€3 MPUBUBKHU.
Haynauy BbIOMparoT JByX KHUBOTHBIX. KakoBa BeposITHOCTb, YTO OHHU 00a
IIPUBUTHIE?

17.16. YcraHnoBieHo, 4T0 5% S0JIOK AAaHHOW TApTHH TOPAKEHBI TMAPIIOW.
KakoBa BeposSITHOCTB, UTO 2 510JI0Ka, BRIOPAHHBIE U3 HUX HAayTraj, 310pOBble?

17.17. Tlpu MOArOTOBKE CEMSIH K IMOCEBY YCTAHOBJIEHO, YTO IMOBPEXKIEHHbBIE
cemMeHa cocTaBisoT 5%. s 1enbix ceMsH BCX0XecTh cocTaBisieT 85%. KakoBa
BEPOSITHOCTb, YTO U3 HayJauy B35ITOTO 3€pHA BbIPACTET pacTeHUE?

17.18. Cpenu 1000 mouaTkoB KyKypy3bl, 3arOTOBJICHHON Ha cemeHa, 400 mTyk
umeroT Maccy menee 250 r; 300 mtyk — 6onee 250 r, HO MeHee 275T; oCTabHbBIC
UMEIOT Maccy Oonbinyto 275r. KakoBa BEpOSITHOCTH TOTO, YTO Macca Hayrajn
B3SITOTO TIOYaTKa oKaxkercs 6osee 250 17

17.19. Ha nensake B moceBax mieHUIB 95% 310poBbIX pacTeHuid. BeiOuparoT
nBa pactenus. OnpenenuTh BEpOSTHOCTh TOTO, YTO CPEIU HHUX XOTS OBl OJHO
OKaXKETCS 370POBBIM?
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17.20 .B tennwmiyy 3aBe3u TpU copTa yA0OpeHHil: 15 makeToB aMMHaYHOM
cenutpbl, 10 makeToB MOYEBMHBI M S5 MAKETOB KaJblIMEBOM cenuTpbl. Haititu
BEPOSITHOCTh TOTO, YTO HayJ/layy BBIOpPAHHBIA MaKeT OKaXKEeTCs MOYEBHMHON WU
aMMHUAYHOU CEJTUTPOU.

KonTtpoJsbnas padora Nel§

18. B 3amanumsx 18.1-18.20 mpumeHUTH (QOPMYIBI MOJHON BEPOSTHOCTH H
baieca:

18.1. JIBoe pabouymx H3TOTOBWJIM IO OJMHAKOBOMY KOJIMYECTBY JCTAJICH.
BeposTHOCTh M3roTOBJICHUST OpaKOBaHHOW JETaNH JJIs TIEPBOrO paboyero paBHa
0,1, a gns BToporo - 0,15. HaliTu BeposITHOCTh TOTO, YTO B3siTasg Hayraja JeTalb
OKakeTcsi ToAHoW. HallTh BeposITHOCTH TOTO, YTO TOJHAs JIeTajb H3rOTOBJIEHA
MEPBBIM Pa0OUUM.

18.2. 3aroToBiieHbI ceMeHa TPEX COPTOB MIIEHUIIbI, IPUYEM CEMEHA MEPBOTo
copta cocTaBisitoT 50%, Broporo — 30%, u tperbero 20%. BeposTHOCTH TOTO, UTO
U3 3€pHA BBIPACTET KOJOC, coAepkamuii He MeHee 50 3€peH, paBHA AJIsl 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. etanu Ha cOOPKY IUIyra MOCTYyHaloT U3 ABYX IiexoB: 70% u3 mepBoro
nexa, u3 Broporo — 30%. Cpenu pgeraneit meporo 1mexa 10% Opaka, cpenu
neraneil Broporo nexa 5% Opaka. KakoBa BepoOsITHOCTb TOrO, UTO BbIOpaHHas
roJiHas JeTajlb U3r0TOBJIEHA BO BTOPOM Liexe?

18.4. Jlmst mocamku 3arOTOBHIIM CEMEHa JBYX copToB orypmoB: 40% copta
«Konkypen» u 60% copra «Hexenckuii». Bcexoxects copra «KoHKypeHT»
coctaBisier 80%, copra «Hexenckuit» — 85%. IlocaxkeHHOE cemsi TPOPOCIHO.
KakoBa BEpOSITHOCTB TOTO, UTO MPOPOCIIo ceMs copTa «KoHKypeHT»?

18.5. Jlnsg mocaaku 3arotoBuian 70 caxeHieB s16700HU U 30 CaKEHIIEB TPYIIIH.
CranmapTHBIC CaXXEHIBI Cpeau S0JI0HB cocTaBisaoT 80%, cpeau rpymr 85%.
KakoBa BEpOSITHOCTh, UTO HayAady B3ATbI CaKEHEI] CTaHAAPTHBIN?

18.6. Ilome BcmaxaHo TpeMmsi arperaraMu, COCTOSAIIMMU U3 TpakTopa u
KOMIUIEKTa TUTYroB. I[IpoW3BOAMTENHHOCTH TEPBOrO arperata OOJbIIE, YeM
BTOporo B 2 pas3a. [Ipou3BOAUTENBHOCT, TPETHETO arperara paBHa
MPOU3BOJIUTEIIBHOCTH TIEPBBIX JIBYX BMECTE B3SIThIX. BEpOSTHOCTh BCHAIKKA Ha
3aIaHHYI0 TIyOUHY JjIsi mepBoro arperata coctasisier 0,9, nns Broporo- 0,95 u
st Tpetbero —0,8. bein oOHapyxkeH Opak B maxore. KakoBa BEpOSTHOCTH TOTO,
YTO OH ObUT IOMYIIEH P paboTe mepBoro arperara’?

18.7. B mMaraswH TOCTYMAIOT 3JIEKTPOJIaMIIbl, H3TOTOBJICHHBIE HAa JBYX
3aBojaxX, HpUYEM MEpBBIM 3aBoj moctaBiaseT 60%  oT 00mero KoJIM4ecTBa
anextponami. [Ipoaykius nepBoro 3aBoja conepxut 10% Opaka, Broporo — 15%.
KakoBa BepoOsSTHOCTb TOTO, YTO KYIUICHHAs B Mara3uHe CTaHJapTHas JjamIia
M3rOTOBJIEHA Ha BTOPOM 3aBo/ie?

18.8. Ha cOopky TtpakTOopa mOCTymaroT  J€Talldi OT TpEX CTAHKOB,
MIPOU3BOIUTEIILHOCTh KOTOPBIX OTHOcuTcs Kak 1:2:3. Ilpuuém Opak cocraBiser
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I8 HUX cooTBeTcTBEHHO 1%; 1,5%; 0,5%. B3dras Hayrag aertanb oOkas3aiach
rojHoi. HailTu BEposSITHOCTh TOTO, YTO OHA U3TOTOBJIEHA HA BTOPOM CTaHKE.

18.9. lng mocajgku Ha ONBITHOM Y4YacTKE 3arOTOBUJIM CE€MEHa TPEX COpPTOB
MIIEHUIBI, TPUYEM TiepBoro copta 3arotoBwin 200r, Broporo 300r u TpeTbero —
500r. BcxoxkecTs ceMsiH cocTaBiseT cooTBeTcTBEHHO 90%, 85%, 80%. Haiitu
BEPOSITHOCTh TOTO, YTO HAYTaJ[ B35ITOE 3€PHO IPOPACTET.

18.10. B kaxmoii u3 AByX ypH coiepxutcs 6 u€pHbix u 4 Genbix mapos. U3
MEPBOM YpPHBI HAyJladyy W3BJICUYEH OJIMH LIAP W MEPENOKEH BO BTOpyro. Haith
BEPOSITHOCTh TOT'O, YTO LIap, U3BJICUEHHBIN U3 BTOPOW YPHBI, OKQXKETCSI YEPHBIM.

18.11. B kax0if U3 IByX YpH coaepkutcs 7 OeiblX U TpH 4E€pHBIX mapa. U3
BTOPOW YpHBI HayJaudy H3BICUEH OJMH IIAp U IEPENOXKEH B mnepByr. Haitu
BEPOSITHOCTb, YTO 1IAP, U3BICUEHHBIN U3 IEPBOM YPHBI, OKAKETCS OEIBIM.

18.12. TIlpubGop wmoxkeT paboTaTh B JBYX pEKUMax: HOPMaJbHOM U
ycuiieHHOM. B HopManbHOM peskume oH pabortaet 80% BpeMeHH, a B YCUIIEHHOM —
20%. BeposiTHOCTh BbIXOja MpUOOpa U3 CTPOS B TEUEHUE CMEHBI B HOPMAJIbHOM
pexume paBHa 0,1, a B ycunennom — 0,7. Haiftu BeposITHOCTh TOT0, UTO MIPUOOP B
TEYEHUE CMEHBI HE BBIMJIET U3 CTPOSI.

18.13. OnHy W Ty K€ ONEpalMio BBIMOJIHAIOT paboune 3-ro, 4-ro u 5-r10
pa3psI0B, IMPOU3BOAUTENBHOCTH KOTOPBIX OTHOcATCA Kak 2:3:5. Ilpu sTom
pabouue 5-ro paspsga gomyckator 2% Opaka, 4-ro — 3%, a 3-ro — 5%. Ilpu
IIPOBEpPKE JETallb OKa3ajdach OpakoBaHHOW. KakoBa BEpOSATHOCTH TOro, 4ro €€
M3TOTOBWII pabouuii 5-ro pazpsiaa?

18.14. Ha MOn0YHBIN 3aBOJ] €KEAHEBHO MOCTYIAET MOJOKO ¢ ABYX (hepm: 70
¢Gasr ¢ nepsoit 1 30 — co BTOpoil. BeposTHOCTH TOro, YTO )KUPHOCTH MOJIOKA HE
Hxe 4% i npoaykuuu nepBod gepmbl paBHa 0,75, a g Bropor — 0,8. B
Hay/nady BbIOpaHHOW sire MOJIOKO cojepkano >kupa Oonee 4%. Kaxosa
BEPOATHOCTH TOTO, YTO (pJisira MOCTynuiIa co BTOpor hepmbl?

18.15. B unkyOatop 3anoxunu siiina nByx coptoB. IlepBoro copra — 80%,
BTOpOoro — 20%. BeposiTHOCTh TOro, 4TO M3 siila MEPBOr0 COPTa BBLTYHUTCS
uplIéHok, paBHa 0,95, a mns Broporo — 0,8. KakoBa BEpOsSITHOCTH TOTO, YTO
HayAavy B3ATbI{ LBIIIEHOK BBUTYIUJICS U3 siiilla BTOPOTO copTa?

18.16. Tpoe pabouymx H3roTaBIWBAIOT OJWMHAKOBBIC JIETAIM: TEPBbIM — 12,
BTOpOot — 15, a Tpetuit 18 mTyk B JeHb. BeposSTHOCTH TOro, 4ro J€Tallb,
W3TOTOBJICHHAS TIEPBBIM MacTepoMm, OyneT ctanaapTHoi paBHa 0,95, BTopsim - 0,9,
a tperbuM — 0,85. Haynmauy B3siTasg neranp okaszanach craHpapTtHou. Kakosa
BEPOSITHOCTh, YTO OHA U3TOTOBJIEHA BTOPBIM padbouum?

18.17. A3oTHbIe ynoOpeHus MOCTYMAIOT Ha CKJIAJ XO3SHCTBA U3 MYHKTOB A H
B, npuuém u3 nmynkra A B 2 pasa Oosiblue, yeM u3 nyHkta B. BepostHOCTh TOTO,
4TO yAOOpEHUS M3 MyHKTa A yJOBIETBOPSIOT cTaHIapTy paBHa 0,8, a u3 nmyHkra B
— 0,75. Haiitu BEpOSATHOCTH TOTO, YTO B3SATOC JJIA MPOOBI HA CKIaJe XO3siCTBa
yoOpeHue yIOBIETBOPSAET CTAaHIAPTY.

18.18. Tpu Opuramsl BO3ST Ha COPTHPOBKY KapTodenb. IlepBas Opuranma
cnana 35% xaprodens, Bropas — 45%, Tpeths — 20%. Jloas HEeKOHIUITMOHHOTO
kaprodens u3 nepoit Opuransl cocrabnser 0,04, sropoit — 0,06, Tperseii — 0,03.
HaiiTu BeposATHOCTb TOro, 4TO B3SATHIM Haynady KIyO€Hb OKaKeTCs
KOHJUIIMOHHBIM U yOpaH nepBoil Opuraion.
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18.19. MWsznmenue mpoBepsieTcss Ha CTaHIAPTHOCTh OJHUM M3  JIBYX
KOHTpon€EpOoB. IlepBriit 3 HUX nposepser 60% wn3aennili. BepoAsTHOCTh TOro, 4TO
CTaHJapTHOE M37enue OylneT MPU3HAHO CTAHJIAPTHBIM, JUISl MEPBOIO KOHTPOJEpA
paBaa 0,95, nis Broporo — 0,98. CranmapTHoe u3nenue NMpu MPOBEpPKE ObLIO
MPU3HAHO CTaHAApTHBIM. HaliTh BEpOATHOCTH TOrO, YTO 3TO M3JACIIHE MPOBEPUI
BTOPOM KOHTPOJIED.

18.20. BeposatHoctu TOTO, yTO BO BpeMs paboTsl DBM mpousoiinér cboii B
OMEpPaTUBHOM TMaMsITH U OCTaJIbHBIX YCTPOMCTBAaX, OTHOCATCA Kak 4:6.
BepositHocTh  0OHapyxeHHs cOos B omepaTuBHOM mnamsaTu paBHa 0,8, a B
ocTaibHBIX ycTporcTtBax — 0,9. HailTu BEepOSITHOCTh TOTO, YTO BO3HUKIIHUI COOM
OyJeT 0OHapYKEH.

KonTtpoJsbnas padora Nel9

19. B 3aganusax 19.1-19.20 coctaBuTh 3aKOH pacIpeieieHus, ONPEACTUTh
YHCJIOBBIC XapAKTEPUCTUKU JUCKPETHOM CIydailHOW BEIMYUHBI:

19.1. OxorHuk, uMewIMil 4 mnarpoHa, CTpelsieT B Ielb J0 MEpBOTO
MOTaIaHusl WM TIOKa HE M3PAcXOJyeT MaTpoHbl. BeposTHOCTH monagaHus B 1Eb
npu kaxzaom BeicTpene 0,25. CocTaBuUTh 3aKOH pPaCIpPEACIICHUS CIy4alHOU
BEITMYMHBI X — YHCIIAa U3PACXO0IOBAHHBIX MTATPOHOB.

19.2. Mosneta GpomreHa Tpu pasza. CinydaitHas BenmudrHa X — YUCIIO MOSBICHUS
repba. HamucaTte 3akoH pacmpeneneHus W MOCTPOUTh  MHOTOYTOJIBHHK
pacnpeneneHus CIry4alHON BeJIMYnHbI X.

19.3. CocraBuTh 3aKOH pacmpeieNieHus] MOMaJaHus B II€NIb MPU UYEThIpEX
BBICTpEJIax, €CJIM BEPOSTHOCTD MOMaJaHus Ipu 0 JHOM BeicTpere 0,25.

19.4. JIa crpenka aenaroT MO OJHOMY BBICTpENy B MHIIICHb. BeposaTHOCTH
nonajgaHvs B Hee nepBbIM cTpeiakoM pasHa 0,5, BTopeiM — 0,4. CocTaBuTh 3aKOH
YyCJia MONaJaHuil B MUIIICHbD.

19.5. BeposiTHOCTH TOTO, 4TO B OMONMOTEKE HEOOXOIMMAasi CTYICHTY KHHTa
cBoboqHa, paBHa 0,3. CocraBUTh 3aKOH paclpeneieHus 4uciaa OuOIUOTEK,
KOTOPBIE TIOCETUT CTY/ICHT, €CJIU B TOPO/JIC YEThIpE OMOINOTEKH.

19.6. HeszaBucumble ciydaiiHbie BETWYMHBI X W Y 3a7aHbl CICIYIONTAMU
3aKOHAMH paclpeeNeHUs:

X |0 2 5 Y |1 2 4 5
p 10,15 [0,25/|0,6 p |01 0,35{0,15 (0,4

CocTaBUTh 3aKOHBI clTy4alHbIX BemuuH X + Y, XV, 0,5V,
19.7. HeszaBucumbie cCiydailHbie BETWYMHBI X W Y 3a7aHbl CIEIYIOUUMU
3aKOHAMU PaclpeeIICHUS
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

CocTaBuTh 3aKOHBI paCIpeAcsICHUs CIydyaHbIX BennuuH X + Y, XV.
19.8. JluckpeTHas ciydaitHas BeauurHa X 3a/aHa 3aKOHOM PACTIPEICICHHUS:
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X 3 5 7 10
p 0,2 0,1 0,4 0,3

Haiiti ¢yHKIMIO pacrpeneneHus 3TON CIydailHOM BEJIMYUHBI U TOCTPOUTH €€

rpaduk.
19.9. TuckpeTHas cnyyaiiHas BennunHa X 3a/laHa 3aKOHOM pacpe/Ie/ICHuUS:

X 1 2 3 4 9)
P 0,1 0,2 0,1 0,2 0,4
Haiitu ¢pyHKImIo pactpeaeneHus 3Toi ciiydyaiiHOW BEJIMYUHBI.
19.10. Monera Opomiena Tpu paza. CiydailHas BelWyuHa X — YHUCIO

nosiBiicHus: repoa. [locTpouts psifi pactpeneneHuss 3TOl CIydyailHOW BEJWYUHBI U
HAlTH ee UHTETPAIbHYIO QYHKIUIO pacIipeieICHHs.

19.11. B cryzaeHueckoil rpyIie opraHu3oBaHa JioTepesi. Pa3pIrpbiBaioTcs J1Be
BEIIM CTOMMOCTBIO 1O 15 pyOneit, 1 onHa crouMocThio 55 pyoOsel. CocTaBUTH
3aKOH pAaCIpEAeNeHUs] CYMMbl YHUCTOTO BBIMIPBINIA [JISl CTYJIEHTA, KOTOPBIU
npuodpesn oauH Oumiet 3a 2 pyoisi; Bcero npojano SO OuneTos.

19.12. Ctpenok caeman 3 BBICTpENa MO MHUIIECHU C BEPOATHOCTHIO MOTATaHUs
npu KaxzaoMm BeicTpesne 0,6. HaliTu uHTerpanbHyio (QYHKIHIO pacnpeneicHus
quclia IOoNaJaHui 10 MUILIEHU U IOCTPOUTH €€ rpaduk.

19.13. Cpenu 10 notepeiiHbIx OMIETOB MMEIOTCS 4 OWiieTa C BBIMTPBHILIEM.
Haynauy nokymnator 2 Ounera. Hamucare 3akoH pacrpeneneHusi BepOsiTHOCTEH
YHCJIa BBIMTPHIITHBIX OUJIETOB CPEeIU KYIIJICHHBIX.

19.14. JluckpeTtHas cinydaiiHasi BeJIMUMHA X 3a/laHa 3aKOHOM pacIpeieNICHuUs:
X 2 3 5
p 0,1 0,4 0,5

Belunciuth ~ MaTeMaTHYeCKOe — OXKHJAaHME,  JIUCIIEPCUI0 W CpelHee
KBaJIpaTUYE€CKOE OTKIOHEHHUE 3TOU CIIy4YaliHOM BEJIMYUHBI X.
19.15. B maptum u3 20 KypTOK 5 uUMEIOT CKpBITHIA aedekt. Hailtu 3akon
pacnpeneneHus yncia 1e(heKTHBIX KYpPTOK Cpeau 3 KYIIJICHHBIX.
19.16. TuckperHas ciydyaiiHas BeJIWYMHA X 3a/1aHa 3aKOHOM PaCTIpeICIICHHS:
X -2 5 7
p 0,5 0,2 0,3

Beluncnuth  MareMaTH4YeCKOe — OXKHMJAAHWE,  JUCIEPCHI0 U CpeaHee
KBaJIpaTUYE€CKOE OTKJIOHEHHUE 3TOU CIIy4ailHON BEJIMYUHBI X.
19.17. JluckpeTtHas cmydaiiHasi BeJIMUMHA X 3aJlaHa 3aKOHOM PaCIIpeICIICHHUS
X 1 3 4 3)
p 0,1 0,4 0,2 0,3
Beruncnuth  mMaTeMaTHUeCKOE — OXKHMJAHHWE, JHUCHEPCUI0 U CpeaHee
KBAaIPaTUYECKOE OTKJIOHEHUE ATOW CIIy4alHOW BEJIMYMHBI X.
19.18. BeposiTHOCTH BBHIUTpBINIA MO OJHOMY JioTepeiHoMmy Owiery 0.4.
[TpuoOpereno 30 OuneroB. OnpeneauTh MaTeMaTUYECKOE 0KUIAHUE, TUCTIEPCHUIO
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U CpeJHee KBaJapaTHUeCKOe OTKJIOHEHHME 4YKClia OWJIETOB, HA KOTOPBIE BBINAJET
BBIUTPBIIIL.

19.19. BeposiTHOCTB MoOsiBIIeHUs] OpakoBaHHOU feTanu paBHa 0,3. OnpenenuTsb
MaTEeMaTUYeCKOe OKUJIaHUE, AUCIEPCUI0 U CpeHEe KBAJIPaTUUYECKOE OTKIOHEHHUE
yuciia rogHbix aetanei B naptuu u3 1000 mryk.

19.20. IIpoBeneno 100 He3aBUCUMBIX HCHBITAHUH, B Ka)XXJOM H3 KOTOPBIX
BEPOSITHOCTh  MOSIBICHHS HEKOTOporo cooObiTusg paBHa 0,6. Omnpenenuthb
MaTEMaTUYECKOE OKUJIaHUE, JUCIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHUE
YHClIa TIOSIBICHUSI COOBITHS B TUX UCIBITAHUSX.

Kounrpoabnas padora Ne2(

20. B 3aganusix 20.1-20.20 onpenenuTs BEpOSTHOCTD MOMATaHHUs HETIPEPHIBHOM
CIly4ailHOM BeIMYMHBI B 3aJJaHHBI MHTEPBAJ, HAUTH (PYHKIIMH paclpeesieHus: U
(GyHKUIMU MJIOTHOCTH, YUCIIOBbIE XapaKTEPUCTUKU HETIPEPHIBHON CITydyaiHON
BEJTUYNHBI:

20.1. Cnyyaitnas BenmurHa X 3a/1aHa PyHKITUEH pacrpeieieHus
0 npu x<-3

F(x)= §+1 npu —3<x<0

1 npu x>0

HaiiTi BEepOsSTHOCTH TOTO, YTO B PE3YJIbTaTe UCIBITAHUS CITyYaiiHas BEIMIMHA
X npumer 3HadeHue B uateppaie (-1,0).
20.2. Cnyyaitnas BenmurHa X 3a/1aHa PyHKIIUEH pacrpeieeHus

0 npu x<0
F(x)=<x npu 0<x<I
1 npu x>1
OnpenenuTs BEPOSITHOCTh TOrO, YTO CllydallHas BelWduMHa X B PE3yJibTaTe
UCIIBITAaHUS IpUMET 3HadYeHue, oonbire 0,5, Ho meree 0,8.

20.3. Cnyuaiinas BenuumHa X  3aJaHa  HMHTETPATbHOW  (QyHKIMEH
pacnpeaeneHus:

0 npu x<1I1
F(x)=<x—-1 npu [<x<2
1 npu x>2

OnpenenuTe BEPOATHOCTh TOTO, YTO CIIy4aliHas BEJIMYHMHA MPUMET 3HAUYCHHUE B
WHTEpBAJE:

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

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

20.4. CnyvaitHass BenmuuumHa X 3a7aHa MHTErpajbHOM  (QyHKUHEH
pacnpenenenus F(x). Haiitu QyHKIUIO MIOTHOCTH pacupeeieHus] BEpOSITHOCTEH

f(x).
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0

2

F(x)=

1

C

npu x<0
npu 0<x<4

npu x>4

20.5. Cnyuaiinas BenuurHa X 3ajjaHa UHTETPAIbHON (PYHKIIMEH pacnpeaeieHus
F(x). HaliTn pyHKIHIO INTIOTHOCTH paclpeesieHus BepossTHocTe f(x).

(0

npu x<35

F(x)z%%—] npu 5<x<10

1

\

npu x>10

20.6. Cnyuaiinas BenuurHa X 3ajjaHa UHTETPAIbHOM (PYHKIIMEH pactpeaeeHus
F(x). HaliTn pyHKIHIO ITTIOTHOCTH paclpeesieHust BepossTHocTe f(x).

0 npu x<-2

?+%+§ npu -2<x<0
Fx)=1° |
X< X
——+—+— npu 0<x<2
8 2 2

1 npu x>2

20.7. Cnyuaitnas BenuurHa X 3a/1aHa UHTETpaIbHOM (PYHKIIMEN pacnpeiesieHus
F(x). HaiiTn GyHKIHIO TUIOTHOCTH pacIipe/iesieHus: BeposiTHocTel f(x).

-

0 npu x<0
F(x)=<sinx npu OSXS%
T
1 npu  x>—
\ P 2
20.8. HemnpepbiBHas ciydaiiHas BenuunHa X 3a3JlaHa  TJIOTHOCTBIO
pacrnpeeneHus:
0 npu x<0
3
f(x)=1—=sin3x npu 0<x<”
2 3
V4
0 npu x>—
v 3

. T
Haittu BEposITHOCTH TOrO, 4TO X IPUMET 3HAYEHUE B UHTEPBAJIE [3’2) .

20.9. HenpepsiBHas ciiydaifHas BEJIMYMHA 33/1aHa TUNIOTHOCTBIO PACTIPEEIICHHUS:
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0 npu x=0

f(x)=9 2x
(I+x°)°
Haiit BEpOSTHOCTH TOTO, YTO 3HAYEHUE CIYyYaWHOW BEIUMYUHBI X CONEPKUTCA
B uHTepBate (1,3).
20.10. IInoTHOCTH pacHpefesieHus BEPOSATHOCTEH 3amaHa  QopMyIon
flx)=—=
I+x

Haiitn xoadduimeHT a u GyHKIUIO pacnpeaeseHus] BEpOsITHOCTEN ClIydyaiHOU
BEJIMYUHBI X.

20.11.Cnyyaitnass BenmuuumHa X 3afaHa auddepeHnumansHol  QyHKIHEH
pacrpeeeHus:

npu x>0

2

T
0 npu x<-——
P 2

f(x)=1acosx npu —%SXS%

T
0 npu x>—
P 2

Onpenenuth KO3(QPUIMEHT a.
20.12. CnyuaifHas BenumunHa X 33JaHa IUJIOTHOCTBIO — pacHpelesIeHUs
BeposTHocTel f(x). Halitn uHTErpanpuyro GyHKIu0 pactpenencHus F(x), eciau

npu x<0

f(x)=

0
2

— npu 0<x<3
9 p

0

npu x>3

20.13. CnyuaifHas BenumumHa X 33JaHa IUIOTHOCTBIO  pacHpeesICHUs
BepositHocTeid f(x). Haiitn uaTerpaneayro yHkuuio pacnpenenenus F(x), ecnmu

0 npu x<0

f(x)=4cosx npu 0<x£%

T
0 npu x>—
P 2

20.14. Bpuucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpellHEE KBAJPAaTUUYECKOE OTKJIOHECHUE CIIYYalHOW BEJIWYMHBI X, 3aJaHHOM
muddepeHmanbHol pyHkuueit pacnpenencuus f(x):

0 npu x<4
f(x)=<2x-8 npu 4<x<5
0 npu x>5
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20.15. Bpruuciaute MatemaTuueckoe okujpanue M(X), nucnepcuro D(X) u
CpEIHEE KBAJPAaTUYECKOE OTKJIOHCHUE CIIYyYalHOW BEJIMYMHBI X, 3aJaHHOM
nuddepeHnmransHoi GyHKIKEH pacnpeneiaeHus f(x), eciu

0 npu x<0

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

20.16. Bpruuciaute MatemaTuueckoe oxkujganue M(X), mucnepcuro D(X) u
CpemHee KBaJpaTHUECKOe OTKJIOHEHWE CIy4dailHOW BeNMWYWHBI X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacnpeneiaeaus f(x):

0 npu x<0

f(x)=

0 npu XxX>71

20.17. Boluncnuth matematudeckoe oxxuganue M(X), mucnepcuro D(X) u
CpeqHee KBaJAPAaTUYECKOE OTKIIOHEHUE CIy4YalHOW BEIWYMHBI X, 3aJaHHOU
nuddepeHmanbHoi GyHkuueit pacnpenencaus f(x):

0 npu x<0

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

0 npu x>0

20.18. Boluncnuth matematuueckoe oxxupanue M(X), mucnepcuro D(X) u
CpeqHee KBaJAPATUYECKOE OTKIOHEHUE CIy4YauHOM BEJIWYMHBI X, 3aJaHHOU
nuddepeHmanbHoi pyHkuueit pacupenencuus f(x):

0 npu x<0

f(x)= O,258in§ npu 0<x<2r

0 npu x>2rw

20.19. Boruncnuth matematudeckoe oxxupanue M(X), mucnepcuro D(X) u
CpellHEE KBaJPaTHUYECKOE OTKJIOHCHUE CIIYYalHOW BEJIWMYMHBI X, 3aJaHHOMU
muddepennmanbHol pyHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)=405cosx npu -

NN
IA
=
IA

NN

T
0 npu x> —
L P 2

20.20. Boluncnuth matematuueckoe oxxkuganue M(X), nucnepcuro D(X) u
CpellHEE KBAJPAaTUUYECKOE OTKJIOHECHUE CIIYYalHOW BEJIWYWHBI X, 3aJaHHOM
nuddepennmanbHol yHkuueit pacnpenencaus f(x):
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fx)=

KonTtpoJsabnas padora Ne21

21. B 3agawax 21.1-21.20 pmansl BBIOOPKHM H3 HEKOTOPBIX TE€HEPAIbHBIX
COBOKYMHOcTel. TpeOyeTcst Ajig paccMaTpruBaeMOro mpu3Haka

1) TloctpouTh MHTEPBAIBHBIN Psifl paclpeieieHus; IS KaXaoro MHTepBaia
MOACYUTATh JIOKAJbHBIE, A TaKXE€ HAKOIUICHHbIE YacTOTbI, IOCTPOUTH
BAPUALIMOHHBIN PSALI.

[TocTpoUTh MOJIMTOH U TUCTOTPAMMY;

OnpenenuTs BBHIOOPOYHYIO CPEAHION; a TAKXKE HHUBIIYI0 U BBICIIYIO YaCTHbBIC
CpeIHHE; MOJYy W MEJuaHy; TUCIEPCUIO U CpeHEee KBaIpaTUYECKOE OTKIOHEHMUE;
KO3 hULIMEHT Bapualluu;

1) IIpoBeputh npu ypoBHe 3Ha4UMOCTH 0,05 THIIOTE3y 0O HOPMAIBHOM 3aKOHE
pacripesielieHuss COOTBETCTBYIOIIEro IMpH3HAKa C TOMOIIBI KpPUTEPHUEB
cornacusi y° — [TupcoHa u »>— CMHUPHOBA;

2) HaiiTu TOYeYHBIC W WMHTEPBAJbHBIC OIICHKM T'€HEPAIbHON CpeaHeH U
CPEIHETO KBaAPaTUYECKOrO0 OTKIIOHEHHUs (IIPU JOBEPUTEIBLHON BEPOSITHOCTU p =
0,95);

3) Haiitu omrOku BEIOOPOYHBIX OIICHOK;

4) TIpow3BecTH aHAJIN3 BCEX BBIUUCIICHHBIX CTATHCTUYCCKUX ITapaMeTPOB.

21.1. Ha 60 copToucHbITaTEeIpHBIX YYacTKax OIpPEACIICHa CIeAyIomas
YpOXKaNWHOCTH SIPOBOM MIIEHUIIBL, 1I/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 cTaTucTHUECKyI0 00pabOTKY JaHHBIX.

21.2. Cpennemecsiunas 3apruiata 100 paGOTHHUKOB X035HCTBA 3a UCTEKIIIUN 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;26;29; 2,6; 3,3; 3,7; 3,5; 3,0; 1,7; 1,8.

O6paboTtath nanHbie 1- 60 paOOTHUKOB XO3sIIICTBA.

21.3. Obpaborars ganHble 11—70 paOOTHUKOB XO35UCTBA, MPEACTABICHHBIE B
21.2.

21.4. Obpaborars ganHbie 21—80 paOOTHUKOB XO35UCTBA, MPEACTABICHHBIE B
21.2.
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21.5.06pab6orars ganHbie 31—90 paOOTHUKOB XO3SIMCTBA, MPEICTABICHHBIC B
21.2.

21.6. O6pabotate nanHbie 41—100 paOOTHUKOB XO3SMICTBA, IPEACTaBIECHHbBIE B
3agaue 21.2.

21.7. Pesynbpratrsl B3BemuBanus 90 Kopos, 11

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;3,7,4,8;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.

OOpaboTaTh naHHbIe B3BemMBaHua 1—60 KOpoB.

21.8. O6paborats nanHbie B3BemuBanus 11—70 kopoB, mpeacTaBieHHbBIE B 3.7.

21.9. O6paborars maHHbIe B3BemuBaHusi 21 — 80 KOpOB, Mpe/CTaBICHHBIC B
21.7.

21.10. Obpaborarb nanubie B3BemuBaHus 31—90 KOpoB, MpeACTaBICHHBIE 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. OO6pabotath naHHble B3BemmBaHusi 11—70 xiyOHelt kapTtodens,
npeacraBiaeHHbie B 21.11.

21.13. OOpabotath nanHbie B3BemmBaHusi 21—80 wiyOHEel kapTodens,
npeacraBiaeHHbie B 21.11.

21.14. OOpabotath nanHble B3BemmBaHusi 31—90 wiyOHEel kapTodens,
npeacraBiaeHHbie B 21.11.

21.15. OO6pabotath nannbie B3BemuBanus 41—100 xiyOHelt kapTodens,
MpeCcTaBiICHHbIC B 3aaaue 21.11.

21.16. B 70 xo3siicTBax 001acTH 3aTpaThl Ha JKMBOTHOBOJICTBO (B JECATKax
ThIC. py0. Ha 100 romos):

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, 59, 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.

[TpousBectu 06paboTKy MaHHbBIX 10 1—60 X03siicTBaM.

21.17. O6paboTtats nanubie o 11—70 xo3siicTBam, MpeACTaBICHHBIC B 3a/1a4ue
21.16.

21.18. Tlo 80 xo03siicTBaM CpeIHETOIOBOM Y0 MOJIOKA, I, 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,
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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 06padOTKy AaHHBIX TT0 1—60 X03sHicTBaM.

21.19. IlpousBecTu 00pabOTKY JIAHHBIX IO CPEAHET0JIOBOMY YO MOJIOKA IO
11—70 xo3sticTBam, npeacTaBieHHbIM B 21.18.

21.20. ITpousBecTu 00pabOTKY JIAHHBIX IO CPEAHETOJIOBOMY YO MOJIOKA I10
21—80 xo3giicTBam, npeacTaBieHHbIM B 21.18.

3.2 Tecthl
Bapuanr 1
1. Cpeonuii yposeHb Momenmuo2o psada OUHAMUKY UCHUCTAEMCs NO (hopmye
A) cpenneit apudmeTndecKkon
b) cpenneit xpoHoJOTHYECKOM

B) cpenneit rapMmoHnYecKoi
I') cpenneit nuHaMu4eCKOM

2. Temn pocma xapaxmepu3zyem
A) CKOpOCTh pOCTa YPOBHEH psifia TMHAMHUKA
b) nHTEeHCHBHOCTH U3MEHEHUS YPOBHEH psifia TMHAMUKA
B) 1% abcontotHOTO NpupocTa
I') npyroe

3. Ecau cnopmcmernos 6 paccmampusaemoti epynne 2%, mo penpe3eHmamueHas
8b100pKA U3 SMOLL 2PYNNbl 0JINHCHA UMEMb CHOPMCMEHO8

A) 98%
b) 100%
B) 3%

I') npyroe

4. Cpeonsisa eenuuuna npusnarxa pasua 20, a koapguyuenm sapuayuu 25%. Toeoa
oucnepcusi NPUHAKA PasHa :
A) 25
b) 20
B) 20*25
') 20/25

5. Cmamucmuueckas coOBOKYNHOCMb - MO
A) nmo60e npeaAMETHOE MHOKECTBO SIBJICHUI MPUPOIBI M O0IIeCTBa
b) MHOXECTBO 2JIeMEHTOB, 00JIAJAIOIINX OOIIMMU MTPU3HAKAMH
B) peanbHO CcyiecTByrOIIee MHOXKXECTBO OJTHOPOIHBIX JIEMEHTOB,
o0JiaaroIKX OOIIMMHU MTPU3HAKAMHU U BHYTPEHHEH CBSI3bIO
') MaTemMaTuuecKOe MHOKECTBO

6. Abcontomuvie nokazamenu eapuayuu - ono
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A) Temn pocra

b) pasmax Bapuanuu

B) cpennuii ypoBeHb psijia
I') nucniepcust

7. Konuuecmeo epynn psioa npu OejleHuu e2o Ha epynnvl N0 KauecmeeHHOM)
NPU3HAKY PABHO
A) 98%
b) 2
B) xauecTBy npu3Haka
') konMuecTBy npuU3HaKa

8. Ecnu ece 3Hauenus npusnaxa yseauyums 6 4 paza, TO oucnepcus ygeauuumcs
A) B 4 paza
b) B 8 pa3
B) B 16 pa3
') ocTanercs npexuen

9. Kaoicovlti omoenvro 635mvlil d71eMeHm COBOKYNnHocCmu Hasvleaemcs

A) BapraHTa COBOKYITHOCTH
b) wacroTra cOBOKyNHOCTH
B) 00beM COBOKYITHOCTH

10. Koagppuyuenm sapuayuu npu cpeoHem 3sHaveHuu NPu3Haxa, pasHom 22, u
oucnepcuu, pasHoti 36, pagen
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabomuvix MysHcuun npuxooumcs ... 6e3pabomHvix HCeHujuH, eciu

Ha bupoice mpyoa 3ape2ucmpuposano 256 myxcuun u 316 sxceHuuH.
A) 123

b) 1,23

B) 60

I') npyroe

12. Konuuecmeennas xapaxmepucmuxa, Ompaxcarowds pe3yivmam usmepenus y
eO0UHUY COBOKYNHOCMU U COBOKYNHOCMU 8 Ye/lOM HA3bl8AeMC .

A) BbIpyUKa OT pean3allui,;
b) B3anMoCBsI3b SBIICHUI;
B) cpennee 3HaueHue

13. Owubku penpezenmamugHOCMuU NPUCYIYU ... HADTHOOEHUIO'
A) cuiomHOMY
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b) BeiOOpOUHOMY
B) texymemy
') nepuoguyeckomy

14. B psaoy pacnpedenenusn cemeii no uuciy oemeti 8apuaHmon A61saemcs ...

A) 4ucno aerei

b) uucno cemeit

B) uncno nomamHux xo3siicTB
') yncno My>X4MH U KEHIIUH

15. B paoy pacnpedenenus KpeOumHulx OpeaHu3ayuil no 8eJuyuHe yCmagHo20
KAnumaia yacmomou s6Js1emcsi

A) 4KCIIO KPEAUTHBIX OpraHu3alui
b) BenmuumHa ycTaBHOrO KanuTaia
B) BenmmumHa cOOCTBEHHOTO KamuTaa

16.Cpeonuti abconromubiii npupocm uzmepsem

A) UHTEHCUBHOCTH MpOIecca pocTa
b) ckopocth pocTa
B) abcomtotHoe 3Hauenue 1% npupocta

17.,[]0]1}1 CelbCKOCO HacenerHusa pasHa ..., eCJau 6 pecuoHe npoaxicuesalo 5 mmn.
yei., 6 mom vucie 6 zopodax 2 MJIH. Yél.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou ¢ cmamucmuxe nHazvleaemcs

A) 3HaueHue mpU3HaKa, JeSAIIero COBOKYIMHOCTh Ha ABE paBHbIE YACTH
b) 3HaueHue npu3HaKa, yMHOXKAIOLEro COBOKYITHOCTh HA JIB€ PaBHBIE YaCTH;
B) 3Hauenue npu3Haka, HaubOJEEe YacTO BCTPEUAIOIIETOCs B COBOKYITHOCTH

19. Mooou 6 cmamucmuke Ha3vleaom
A) B3aMMOCBSI3b SIBJICHUIN
b) monoxuTenbHOE OTHOIICHKE MTOKA3aTeNs K CpeTHEMY 3HAYEHUTO
B) nHaubosnee yacTo BcTpeuaromeecs: 3Hau€HUEe MPU3HAKa B JAHHOM DSy
20. Bpemennvim psidom Hazvleéaom
A) cTaTUCTHYECKUH TTOKA3aTeNlb CPEIHETO 3HAUCHUS IPU3HAKA B MOMEHT
BpeMeHU t
b) n3meHeHnue MaccoBBIX SIBIICHUN BO ~ BpPEMEHU
B) mokazarenb, HCYUCTSAEMBINA JIJIs1 OTIPEACIICHHS TECHOTHI CBSI3H MEXKTY
pU3HaKaMHu

Bapuanr 2
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1. Cpeonuii ypogenvb unmepsaibHo20 psaoa OUHAMUKY UCUUCTAEMCS HO
dopmyne
A) cpennelt apudmeTndeckon
b) cpenneit xpoHoJOTHYECKOM
B) cpenueii rapmoHnyeckoit
I') cpenueil nuHamMu4eckon

2. Abcontomubiii npupocm xapaxmepusyem

A) cKOpOCTh pocTa YPOBHEH psiia AMHAMUKA

b) MHTEeHCUBHOCTH U3MEHEHUS YPOBHEU psiia TUHAMUKHU
B) 1% abGcomtoTHOTO NpUpocTa

I') npyroe

3. Ecnu cnopmcemenog 6 paccmampugaemoti epynne 97%, mo
penpe3eHmamueHas 6blOOPKA U3 Mot 2pYnnsl O0JIHCHA UMEMb
CHOPMCMEHO8
A) 98%

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

4. Cpeonsasn senuuuna npuznarka pasia 20, a koaghuyuenm sapuayuu 25%.

To20a oucnepcus npusHaka pasHa :
A) 25

b) 20

B) 20*25

I') 20/25

5. Cmamucmuyeckas cOB0KYRHOCHb - 91O
A) nr060€ npeaAMETHOE MHOKECTBO SIBJICHUI MPUPOIBI U O0IIeCTBa
b) MHO€ECTBO 2JIeMEHTOB, 00JIAJAIOIINX OOIIMMU MTPU3HAKAMU
B) peanbHO cymiecTByoI1€€ MHOKECTBO OJJHOPOIHBIX AJIEMEHTOB,
o0JaaronMX O0MKUMH MPU3HAKAMHU U BHYTPEHHEH CBSI3bIO
[') MaTemaTueckoe MHOKECTBO

6. Abconromuvle noxkazamenu eapuayuu - omo

A) Temt pocrta

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psina
I') mucnepcus

7. Konuuecmeo epynn psoa npu oenenuu e2o Ha 2pynnovl RO KOJUYECMEEHHOM)
NPU3HAKY PAGHO
A) 98%
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b) 2
B) kauecTBy nmpu3Haka
') konuuecTBy Mpu3HaKa

8. Ecau ece 3nauenus npuznaxa ymenvuiums 6 4 pasa, TO oucnepcusi
yeenuuumcs
A) B 4 paza
b) B 8 pa3
B) B 16 pa3
') ocTanercs npexHen

9. Kaoicowiii omoenvro 633mblil dJ1eMeHm COB0KYNHOCmMU HA3ble6AENICA

A) BapuaHTa COBOKYITHOCTH
b) wacTora COBOKYITHOCTH
B) 06beM coBOKyIMHOCTH

10. Koagppuyuenm sapuayuu npu cpeornem 3HaveHuu npusHara, pagHom 22, u
oucnepcuu, pasrou 36, paseH
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabomubix Mys#cuur npuxooumcs ... 6e3padommusix HCeHWUH,
ecau Ha bupaice mpyoa 3ape2ucmpuposano 256 myscuun u 316 socenuyun.

A) 123
b) 1,23
B) 60

I') npyroe

12.KonuuecmeenHnasn xapaxmepucmurad, Ompajicaoujas pe3yibmam usmeperus
Y eOUHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YelOM HA3bl8AeMmCsL:

A) BBIpyYKa OT peasin3allui;
b) B3auMoCBs3b SIBJICHUI;
B) cpennee 3HaueHue

13. Owubku penpezenmamu8HOCmu NPUCYU ... HAbIHOOEHUIO:

A) crutonrtHoMy

b) Be1OOpOUHOMY
B) Tekymemy

I') nepuonnueckomy

14. B psaoy pacnpedenenusn cemei no uuciy oemeti 8apuaHmou A61saemcs ...

A) 4ucino aereu
b) uucno cemeit
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B) uncno nomanHux xo3siicTB
') uncno My>X4MH | KSHIIUH

15. B psaoy pacnpedenenus kpeOumHolx opeaHuzayuil no eauduHe yCmasHo20
KAnumaia yacmomou s6Jsiemcsi

A) 4uCI0 KPEAUTHBIX OpraHU3aINi
b) BennunHa yCTaBHOTO KanmuTasna
B) BennuriHa cOOCTBEHHOTO KanuTasna

16.Cpeonuti abconromuwiii npupocm uzmepsem

A) MHTEHCHUBHOCTH TpOIIecca pocTa
b) ckopocTh pocta
B) aGcomotHoe 3Hauenue 1% mpupocra

17.,110]1}1 CeJIbCKO2CO HaAcelerHUusA pasrHa ..., eCillu 6 pecuoHe npoIHcuealo 5 MIJIH.
yei., 6 mom vucie 6 zopodax 2 MJIH. Yéll.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou ¢ cmamucmuxe nazvligaemcs

A) 3HAa4YCHUC IIPpU3HAKa, ACTIICTO COBOKYIIHOCTD HAa JIBC PABHBIC YaCTH
B) 3HA4YCHUC IIPpU3HAKA, YMHOXKAIOIICTO COBOKYITHOCTD HA JIBC PABHBIC YaCTH,
B) 3HA4YCHUC IIPU3HAKA, HanOoJIee YacTo BCTPCUAOIICTOCA B COBOKYIIHOCTHU

19. Moooii 6 mooenuposanuu nazviearom
A) B3aMMOCBSI3b SIBJICHUIN
b) nonoxxuTenbHOE OTHOIIIEHUE TIOKA3aTelsl K CpeIHEMY 3HAUYCHHUIO
B) naubosee yacto BcTpeyarolieecs: 3HaUeHUE MIPU3HAKA B IAHHOM Py
20. Psadom OuHamuku HA3b18a10M
A) CTaTUCTUYECKHIA TOKa3aTeIh CPEAHETO 3HAUCHUS IPU3HAKA B MOMEHT
BpemeHH t
b) n3meHeHue MaccoBBIX SIBICHUN BO ~ BPEMEHU
B) nokazarenb, HCUUCTSEMBI JIJIs1 OTIPEICIICHHS] TECHOTHI CBSI3H MEXKTY
IpU3HaKaMu

3.3. CamocTosiTe/IbHbIE (AyAUTOPHBIE) PA0OTHI

TemaTuka 3amaHuili K  CaMOCTOSITENbHBIM  (ayJUTOPHBIM) paboTam
YCTaHOBJICHA B COOTBETCTBUM C IMPOTpaMMOIl OILIEHMBaHUSI KOHTPOJMPYEMOMU
JUCUUIUIMHBL.  JlaHHBIA BHUJ paOOT MPOBOAMTCS HA MPAKTUYECKHX 3aHATHSX.
3amaHusl COCTaBJEHBbI MO TPUIUATH BApUAHTHOM cucTeMe (MPUBENCH OJIMH W3
BAPUAHTOB).

CamocrosiTtenbHas padora Nel.
Tema «JaeMeHTHI JMHEHHON aJredpb»
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Bapuanr 1

3aodanue 1. BIoaHUTH AEHCTBUS ¢ MATPULIAMU: (3 —ZJ_(3 4}.
5 —4)l2 5

1 10

3aoanue 2. BBIYUCIUTDL ONPEACTUTENIb MATPULIBL: |2 3 1

101

0 2 3

3aoanue 3. Onpenenutsb, UMEET i MaTpuila A oOpaTHYyIo,
BBIYHCIIUTH €€:

P P, O DN

=~

, €CIIH IMECT

4 -8 -5
A=|-4 7 -1
-3 5 1
2 5 6
3adanue 4. BeIMUCINTD PAHT MATPHULEL , |, 4 5
2 -6 -1

3adanue 5. Pemnthb cuctemMy ypaBHeHUM MeTooM Kpamepa:
3% +4X, + X3 +2%X, =—3
3X, +5X; +3%X3 +9%, =6
6X, +8X, + X; + 5%, =8
3% + 95X, +3X; +7X, =8

3aoanue 6. HaliTu oOuiee M 0JJHO U3 YACTHBIX PELICHUN CUCTEMBI JIMHEHNHBIX

2% + X, + X3+ X, =1
YPaBHEHHI: X, — X3 +2X, =2.
2%, +2X, +3X, =3

3aoanue 7. Haiitu oOiee penienre U GyHIaMEHTAIbHYIO CUCTEMY PEIICHUIA:

X 42X, +4X%; —3%, =0

3% +5X; +6%3—4%, =0
4%, +5X, —2X; +3%, =0
3%, +8X, +24x%; -19x, =0

CamocrosiTeibHas padora Ne2.

Tema «J1eMeHTHI BEKTOPHOH aJIredpbi»

Bapuanr 1

3aoanue 1: KonnuueapHsl In BEKTOPHI €, UC, , Pa3JI0KEHHBIE 110 BEKTOpam aub ?

3aoanue 2: TlepneHauKyIsSpHbI 1 BEKTOPHI d U b ?
3adanue 3: KoMuaHapHbI 11 BEKTOPEI d,b,C ?

3aodanue 4: Tlpu KaxoM 3Ha4e€HMU o BEKTOPHI AB 1 AC NeplneHauKyISpHbI?

3aoanue 5: Jlanbsl koopauHATHI TOUEK A, B,C.. BBIUHUCIUTD:
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1) 1P 5.5 (2AC +3CB) ;
2) |AB+4BC|;
3) Z((AB-CB),AB);
4) opt BekTOpa AB;
5) ((AB+48C),(BA- AC));
6) [ (AB+2BC),(CB - AB)];
7) AB-BC-AC;
3aoanue 6: Jlanbl KOOPAMHATHI BEPIIUH UpamMuabsl ABCD. BerunciuTh:
1) o6beM nupaMubL;
2) nuHy pedpa AB
3) momaas rpanun ABC
1.1 a={1;+2;3},b ={-3,0;-1},¢, =2a - 4b,C, =3a +b.
3.1 a={-2;3;+1},b ={L;+1,-3},c = {1,-9;1}.
2.1 a={1,3-1},b={3,-2;3}.
1 A(e;-2;3),B(0;-1;2),C(3;—4;5).
1 A(-12;1),B(-13;-4),C(0;1;,-2).
1 A(3;-11),B(-1,2;-4),C(2;0;-6),D(-2;5;1).

CamocrosiTeibHas padora Ne3.

Tema «AHaJIUTHYECKAS reoMeTpusi Ha IJIOCKOCTH U B IIPOCTPAHCTBE)

Bapmanr 1.

3aoanue 1. Haiitu yrioBoi koahduieHT K mpsMoi, mpoxojsiiei dyepe3 TOUKU
M, (1,8) u M, (-1,4); 3anucaTh ypaBHEHHUE MPSMOU B TTAPAMETPHUIECKOM BHJIE.

3aodanue?2: CoCTaBUTh YPABHEHHUS CTOPOH M MEIHMAH TPEYTrOJIbHUKA C BEPIIMHAMMU
A(3,2), B(5,-2), C(1,0).
3aoanue 3 Jaubl Bepmmubl TpeyroiabHuka — A(-10,-13), B(-2,3), C(2,1).

Beraucnuth 1MHY IepIeHIUKYIIsSIpa, OIYIIEHHOTO0 M3 BeplIdHbBI B Ha meauany,
MPOBEJCHHYIO0 U3 BepiuHbl C.

3aoanue 4 CoctaBUTh ypaBHEHHE IIJIOCKOCTH, KOTOpas MpoXomuT yepe3 och Oy
u touky M(1,4,-3).

-1
3adanue 5 HaiiTu ypaBHEHHE NPOCKUUU NPSIMOUN x9 4 J;l = Z7 Ha

IUIOCKOCTh 2Xx —y —3z+6=0.

3aoanue 6 Touka A(1,-3,0) - BepmmHa Ky0a, OJHA U3 TpaHEH KOTOPOTO
JSKUT Ha TUIOCKOCTH 3X+2Y—6Z2+17=0. Beruucauts 00beM Kyda.
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3aoanue 7 YCTaHOBUTb, UYTO TpU IUIOCKOocTH 2X — 4y + 52 — 21 =0, X

- 3z + 18 = 0, 6x + vy + z — 30 = 0 uMeT 00y TOYKY H
BBIYUCIIUTH €€ KOOPIUHATBHI.

3aoanue 8 PacctosiHue MeXAy IUpPEKTpUCAMU DJJUIMIca B 2 pasza OoJblie
paccTtosiHust MexAy ero Qokycamu. OmnpenenuTh 5SKCHEHTPUCUTET 3SIUIMICA.
[TocTpouTs muric.

3aoanue 9 N300pa3uTh TMHUU:

a) y=+vl-x?, 6)y:—%\/x2—16,
B) x =3++-6(y—-2), r) P 18

B 4—5cosg
CamocrosiTenbHass padora Ne4.
Tema «IluddepennuanbHoe ucurcjJIeHHe PYHKIMU OHOM NePEeMEHHO
Bapmanr 1.

3aoanue 1. Haiitu nipenenst pyHKITUI:

_ 5x*-3x*+7 37 +2 : 4-x* . X*-5X+6
x>-1 4x° —2X+8 x>0 2x° +5X x>23x° —10x+8 x>2 2X° —5X + 2
1) fjm Y1 * 1 €) ljm 192X xK) "m—3n2—n+1 3) lim n-3)"
x—0 X x->0 X n—w 2n3+n2 n>o\ N4+ 5
3aoanue 2. ViccnenoBarb PyHKIUIO Ha HEMTPEPBIBHOCTB:
x* -1
f(X)=—5——"—.
) x> —4x+3

3aoanue 3. Haiitu npou3BoaHbIe (YHKIIUM OJHOM EPEMEHHOM:
4
4 sin x 5
a) y=3x+—-3&x* 6) y=(x2+2)arctgx B) y=——- T)y=|3x'-—%+2
)y - ) y=(x*+2Jarctg )y="m2 DY W
1) y = arcsin 2x +v/1—4x? e) y =2 +xsin2x

3aoanue 4. lponuddepeHpoBaTh HEIBHO 33JJaHHYIO0 (PYHKIIUIO:
3x%y +3xy? —3x* +y* —xy =0.

3aoanue 5. llponuddepennponath QyHKIUIO, 3aJaHHYIO MTAPAMETPUUECCKU:
X = 2t —cost,
{y =t%sin 2t.
3aoanue 6. Boranciuth ¢ momomblo nuddepernrana mpudbankEHHOE 3HAYCHUE
BoIpakeHnst %/ac TouHocThio 10 0,001, 3ameHss mpupanieHue (DYyHKIUM
y = ¥x ntuddepennuanom.
n=3, a=125,93
n=3, a=255,16
n =5, a=242.05
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n =4, a=256,96
n =3, a=216,99
3aoanue 7. ViccnenoBath PYHKIIUIO U IOCTPOUTH CXeMATHYECKH €€ rpaduk:

1)y =x>—-x*-5x+10 2)y =x* —11x? +39x — 45
CamocrosiTebHas padora NeS.

Tema «/AuddepenunaibHoe HCHUCTCHHE PYHKIMH HECKOJIbKUX
nepeMeHHbIX»

Bapuanr 1.

3aoanue 1]Ins dyHxuuu szyln(X+ y) HalTH YaCTHBIE NPOU3BOJHBIC TIO

KaXJI0l HE3aBUCUMOM MEPEMEHHOM.

3aoanue2 JIns pyHKUMH Z = HaWTH YaCTHBIE IPOM3BOJIHBIC IO KaXIOM
arctg —~
y

HE3aBHUCUMOU NIEPEMEHHOM.

3aoanue 3 Jloxkazath, 4Tto sl (YHKIIUU z:ex(cosy+xsin y) BBITIOJIHSIETCS
0%z 9%z

oxoy  oyox

3aoanue 4 Jlokazath, 4Yro (QyHKIUA Z= x*+ y4 —2x% - 4xy — 2y2 UMEET

PaBCHCTBO

DKCTPEMYM MPU X = J2;y=+/2. OnpenenuTs XapakTep IKCTpeMyMa.
3a0anue 5 Halitu HauOoinblllee W HaWMEHbIIEe 3HAYCHUS  (DYHKIMH

z=x°— 2Xy — y2 +4x+1 B oOmactu D, orpanmuenHodt nuHHSIMH X+ Y+1=0;
y=0; x=-3.

3aoanue 6 Haiitu Haubosblliee U HAUMEHbIIIEE 3HAUCHUS] QYHKIIUUA Z = X2 + Xy — 2
B oOsactu D, orpaHUuYe€HHON TUHUSIMU Y = 4x% — 4; y=0.

3adanue 7 HailTu mpOU3BOAHYIO CKAJISIPHOIO MOJsA U= X+ In(z2 + y2) B TOYKE

M (2;1;1) B HanpaBnennu Bektopa | =(-2;1-1).
3a0anue 8 Haiitu HampaBieHue HaWOOJBIIETO W3MEHEHUs  (DyHKIUH

u =In(1+ X2 + yz)—\/x2 +2% BTouke M (3;0;,-4).

CamocrosiTebHas padora Ne6.
Tema «MHTErpasbHOE HCUKMC/IeHHE PYHKIMU OHOM NepeMEeHHO

Bapuanr 1.
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3aoanue 1: BbIUMCINTh UHTETPAJIBL:

3 dx X2
a) | x —2x+—jdx; : B) |————dx;
205 = Tvwew
X COS X 2
r dx; dx; —X .
) J.1+3x2 ) J1 2sin x ) je xebx;
xK) _[sin 2x dx; 3) J(cos—+1jdx; H) Ji
3 1-4x?
. 2X
K) I32x X; 1) J-—Z—2x+4’ M) Ixe dx;
2x—1 442
2 x: X"+
H) | x°Inxdx; 0) X 1 dx;
)I F 2 ez 2—3x+2 )] X3 +3x
dx 8/x .
_ — = d T) |sin Xcos 2xdx;
) I1+3005x C)-[\/}Jr%/} X )I

y) J'cos2 X dx; d) _[(ex +2)3dx.

3aoanue 2: BpluucauTh HECOOCTBEHHbIE WHTErpajbl WM YCTAHOBUTH UX
pPacxoIUMOCTb:

a)]? dx; 6)J1- dx
0

3
exIn X

3aodanue 3: BbIUUCINUTS:
. X2 x? _
a) TIoWaab (PUrypsl, OrpaHUYCHHON mapadboaaMu: y = - X +1lum y= —5+ 3x+6;

0) ITMHY AYTH KPUBOM: y=InX OT TOUKHU C aOCIIUCCON X, =% 710 TOUYKU X, =2,4;

B) 00bEM TeJa, MOJYUYEHHOTO BpalleHueM BoKpyr ocu OY (urypsel, orpaHu4eHHON
. 6
runepoosio y=—, oceto OY U NpsIMBIMU y=1 U y=6.
X
CamocrosiTeibHas padora Ne7.
Tema «O0bIkHOBeHHbIE MU PepeHHATbHbIE YPABHECHUD)

Bapuanr 1.
3aoanue 1 Haiitu oGmiee pemenue qudpepeHmaibHbIX YPaBHEHUH:

a) (x* —y? )y’ =2y B)2xyy’ =(y') —1;
6)xy —y = X?; r)xy' +y=3.
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3aoanue 2 Haiitu wyactHoe pemeHue AU epeHnaIbHOr0  ypaBHEHHUS,

YIOBJIETBOPSIOIIEE HAUaNbHBIM yeroBusaM Y + 4y +4y =%, y(0) =1, y'(0) = —1.

3a0anue 3 Haittu oOmee pemieHre  cuUCTeMbl U QepeHInaIbHbIX

dx
— =3X+
T
YpaBHECHUU q .
& 8x+y
dt

3adanue 4 3anvcatbh ypaBHEHHE KPUBOU, MPOXOIALIEH Yepe3 TOUKY A(5; 2), eciu

U3BECTHO, YTO YIJIOBOM KOY(PUIIMEHT KacaTeIbHOW B JII0OOW ee Touke B 3 pa3
Oombiie yriaoBoro kKodd@uiimeHTa MmpsMoi, COeNUHAIONIEH TOYKY A C Hayajaom
KOOpJIMHAT.

3aoanue 5 Haiitu obmee pemenne qudpepeHnnansHOT0 ypaBHEHHS Y = sin X

3aoanue 6 Haiitu oOmee pemieHue aud@epeHnanbHOr0 ypaBHEHUS METOJIOM
o

e* -1’

Baprualyu IIPONU3BOJIbHBIX ITOCTOAHHBIX y" —-y=

CamocrosiTteibHas padora Ne8.

Tema «UucsioBbie psiabDy

Bapuanr 1
3aodanue 1. VicciienoBaTh TaHHBIE PSAbI HA CXOAUMOCTD:
a) —n
n=1 2

( 2n 20’
%) Z“(Zn +1]

n=1
- 1
B) > nsin =
2
n=1 n
i 1
n=Vn° +3n+6
3aoanue 2. Haiitn 0061acTh CXOUMOCTH pAJIA:
® n?-4n+5
n-1 3" -(n +1)
3adanue 3. BblUUCIUTH ONpENENEHHbIA HHTErpas ¢ ToyHOocThio 10 0,001,

Pa3NOKUB TOJBIHTETPATBHYIO (PYHKIIMIO B PSAJl U 3aT€M MPOUHTETPUPOBAB €TO
MOYWIEHHO:

1
Icos 3/xdx
0

r)

.(3x-1"
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3aoanue 4. Hailitu Tpu NEpBBIX OTIMYHBIX OT HYJS WIEHA pPAa3JOKEHUS B
CTENEHHOU psii peuieHus: TudPepeHnalbHOr0 YpaBHEHHUS, YIOBIETBOPSIOIIETO
3aJlTaHHOMY HA4aJbHOMY YCJIOBHIO:

y'+2y” =e*, y(0)=0

3.4. PyGe:xHbBI KOHTPOJIb

L]env npogeodenus pybexcHo20 KOHMpOJisi — BBISIBJICHUE YPOBHS TOTOBHOCTHU
oOy4Jarommxcs K U3y4EHUI0O HOBOTO Marepuaia; JAMArHOCTHUKAa YPOBHS YCBOCHHS
OUYEpEeHOro pazjiesa (TeMbl) U, IPU HEOOXOIMMOCTH, KOPPEKIIHS O0yUeHHUS.

Bomnpocsl pyoesxknoro kourpoJisa Ne 1

Bonpocwi, paccmampusaemvie na ayoumopHuix 3aHAMUAX

1. Onepauuu ClOXKEHUs MATPHL], YMHOKEHUE MATPHUIl HA YUCIO, YMHOXKEHUE
MaTpull. JInHelHbIe 0TOOpaKEeHU.

2. YucnoBble XapaKTepUCTHKU MaTpuil. OnpenenuTenn BTOPOrO U TPETHETO
HOPSAJKOB, UX CBOWMCTBAa. MUHOPBI, aireOpandeckue NonoiaHeHus. Pasnoxxenue
ONpEeNENuTeNs MO JJEMEHTaM CTpokH wuian croubua. [lonstue 006
omnpenenuTensax N-ro mnopsaka. OOpaieHue  KBaApaTHOW — MaTpPHULIBIL.
Cy1iiecTBOBaHUE 00PAaTHOM MAaTPHILIBI U €€ BEIYUCIICHHE.

3. Cucrtembl JBYX U TpeX JMHEWHBIX alreOpandyeckux ypaBHEHHUM ¢ IByMs U
TpeMsl HEU3BECTHBIMU. Teopema O CyIIECTBOBAHMM U €IUHCTBEHHOCTH
pEeLIeHNs] JTUHEWHOM cHCTEMBbI ypaBHeHHH. Dopmynsl Kpamepa. Martpuunas
3aMKCh JIMHEWHBIX CUCTEM YPAaBHEHUM M MX PEIICHHE C MOMOIIbI0 OOpaTHOU
MaTpHULBI

4. OcHOBHblE MOHATUA M onpeneneHus. Onepauuu CIOXEHUS BEKTOPOB,
BBIYMTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uuncio. [Ipoeknus BekTopa Ha
ock. Teopembl 0 mpoekiusx BekTopa. KoopaunatHbeiii 0asuc. Pazmoxenue
BEKTOPOB IO KOOpAMHAaTHOMY Oasucy. ['eomerpuueckue u anredpamdeckue
KOMITOHEHTBI BeKTOpa. JleKapTOBBI MPSMOYTOJbHBIE KOOPAHMHATHI BEKTOpA.
CkansipHOE, BEKTOPHOE M CMEIIAaHHOE IIPOMU3BEIEHUS BEKTOPOB, HX
OIIPENIECIICHNs], CBOMCTBA, BBIPAXKEHHUE Yepe3 KOOPIUHATBHI.

BOUpOCbl 0151 CAMOCMOSMENbHO20 UsyuyeHus

1. Matputibl U ACHCTBUS HAJ HUMHU.
2. Onpenenureny BTOPOro, TPETHErO NOPSIAKA, N-I0 MOPSKa U UX CBOMCTBA.
3. CucTtembl IBYX U TpeX JUHEHHBIX alreOpandecKux ypaBHEHUHN ¢ IByMS U
TpeMsI HEU3BECTHBIMU.
4. BeKkTopbl U ACHUCTBUS HAJ HUMHU.
5. BektopHoe nmpou3sBeieHne BeKTOpoB. CBOMCTBA U TEOMETPUUECKUN CMBICIL.
6. CmenranHOe ipousBeieHne BeKTOpoB. CBOWCTBA U TEOMETPUUECKHUM CMBICT
7. Meton I'aycca peliieHus: CUCTEM JIMHEWHBIX YPABHEHUI, €T0 MPHIOKEHUE HA
MPaKTHUKE.

Bonpocsl py0e:kHOTro KOHTpOJIsE Ne 2
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Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX

1. JlexaproBa mpsIMOYrojbHasi CUCTEMa KOOpPAMHAT HAa IUIOCKOCTM U B
npoctpaHcTBe. [IpeoOpa3oBaHue cHUCTEM KOOpAMHAT MpH NapajlIeIbHOM
IepeHoce 0Cce U MOBOPOTE OCeH, 0OmMii ciaydait mpeodbpazoBanus. [lonarue o
HOJIAPHOM CUCTEME KOOPAUHAT.

2. Paznuunble BUIBI ypaBHEHUS TNPSIMOM Ha IJIOCKOCTH: C  YIJIOBBIM
KO3 (UIIMEHTOM, TPOXOASIIEeN 4Yepe3 JBE TOUKH, Yepe3 TOUYKY B 3aJaHHOM
HAIPaBIICHUH, B OTPE3Kax Ha OCSIX, HOpMaJbHOE, o0IIee. YTol MeXAy ABYMs
IPSMBIMH. Y CIIOBHE NapAJUICIBHOCTH, IEPIEHINKYJSIPHOCTH, COBHAACHUS
JBYX NPSIMBIX. BpIunciIieHNE pacCTOSIHUM OT TOYKH 10 MIPSMOM.

3. YpaBHeHHE IIJIOCKOCTH B BEKTOpHOM BHje. OOIiee ypaBHEHHE TIOCKOCTH,
HOPMAJIBHOE ypaBHEHHME. PacCTOSIHME OT TOYKM O IUIOCKOCTH. YTOJ MEXAY
IBYMS IUIOCKOCTSIMU. Y paBHEHHE IIJIOCKOCTH, IIPOXOASAIIECH Yepe3 TPU TOUKU

4. BpIBOJI KaHOHWYECKUX YPaBHEHUH OKPYXHOCTH, 3JUIMIICA, TMIEPOOJbl U
napabosibl Ha OCHOBE OIPENETCHHUs] KPHUBBIX KaK T'€OMETPUYECKOTO0 MecTa
touek. MccnenoBanue Gpopmbl KPUBBIX IO YPaBHEHHUIO.

BOﬂpOCbl 0151 CAMOCMOSMENbHO20 UsyueHus

1. Ilpsimast TMHUS HA TUIOCKOCTH.
2. Bunpl ypaBHEHUI NPAMOH.
3.B3anmMHoOe pacrnoiokeHHne MPsSIMbIX Ha MIIOCKOCTH
4.0000111€H1E TOSPHBIX KOOPAUHAT.
5. Chepuueckue U MIWIMHIPUIECKUE TTOBEPXHOCTH.
6. Konnueckuie moBepxXHOCTH U MMOBEPXHOCTH BpaIICHUSI.
7. DIuncou i, TUepOooIouAbl U TapaboIOU/IbI.
8. O0mmii BU KPUBOM BTOPOTO TOPSIKA..
9. Buas! KpuBbIX
Bonpocs! pyoexknoro konrpoJis Ne 3

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. JevictButenbHbie 4yucia. [locTosiHHbIE M TMEpEMEHHbIE  BEJITUYHHBI.
AOcoiroTHasA BelIWYMHA IEWCTBUTEILHOIO YHCIa U ee cBoucTBa. lloHsATHe O
GbyHKUHOHATBHOM 3aBHcHUMOCTH. OOnacTh 3amaHus W O0JACTh H3MEHEHUs
yucioBor ¢yHkuuu. Knaccuduxamus ¢yHKUMA [Mo0 cnocoOy 3amaHus u
XapaKTEpHbIM CBOMCTBAM.

2. YucnoBas mocienoBarenbHOCTh U ee mpezen. [Ipenen ¢yHkuuu B TOuke,
OJTHOCTOpOHHUE npeaensl. [Ipenen pyHKIMM Npu HEOrPAHUYECHHOM YBEJINYCHUH
aprymenTa. beckoneuHo Manble 1 6€CKOHEUHO O0Jblre BeTUYuHbl. OCHOBHBIE
TEOPEMBI O MPEEIaAX.

3. IlepBblif U BTOpOW 3aMeuaTerdbHbIE MpeAesibl, UX BbIBOA. Yucno Diinepa,
HaTypajdbHble  Jorapupmbl, runepoonuyeckue  ¢yHkuuu. CpaBHEHHE
OECKOHEYHO MaJbIX BEJIMYHMH U SKBUBAJICHTHbIE OECKOHEUHO MaJIble BEJIMYMHBI.
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4. HenpepblBHOCTh (PYHKIIMU B TOYKE W Ha OTpe3ke. CBOICTBA HEMPEPHIBHBIX
¢bynkuuii. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUAX: Teopembl Ko u
Beliepmpacca.

5. IIpousBoanas ¢pynkuuu. OnpeneneHrue Npou3BOAHON QyHKIMH, €€
reOMETPUYECKUN U MEXaHUYECKUN CMBICIL.

6. IlpaBuia BeIUMCIEHUS TPOU3BOJAHON: MPOU3BOAHAS CYyMMBbI, TPOU3BEICHUS,
YacTHOTO.

7. Cnoxnas pyHkuus u e€ nuddepeHupoBanue.

8. OOpatnas Qynkuus u e€ nuddepeHupoBanue.

9. Tlpou3BoaHbIC HESIBHOW U MapaMETPUUECKON QPYHKIINU.

10. TlonsTre o auddepenimane GyHKIIMNA OTHONH HE3aBUCUMOM MIEPEMEHHOM,
€ro reOMETPUYECKUM CMBICII.

11. ITpunoxenune auddepenimana K NpuOIMKEHHBIM BBIYUCICHUSIM 3HaUYCHHM

byHKIUH.

BOHpOCbl O/151 CaMOCMOSIMENbHO20 U3ydeHus

1. IIpenen ¢pynkunu. Buasl HeonpeaeneHHOCTEN pU PACKPBITUH MIPEIETIOB.
2. IlepBbIil 3aMevaTeNbHBIN NPEIEIT.

3. Bropoli 3aMmeuaTenbHbIN peaen.

4. OcHOBBIHE T€OpEMBI TP HEepEeHIUATBHOTO HCUUCTEHUS.

5. [IpubOsnkeHHbIE BBIUUCIEHUS 3HAYEHUS (DYHKIIMH C IOMOIIBIO (DOPMYJIbI
Teinopa.

6. Berancnenue npeaenoB ¢ MOMOIIbI0 paBuia Jlomurais.

Bonpocsbl pyoexkHoro koutpoJisa Ne 4
Bonpocwi, paccmampusaemvie Ha ayOumopHbIiX 3aHAMUIX

[lepBooOpa3Has u HeonpeneIeHHBIN UHTETPAJL.

3agauu, MPUBOISIIKE K MTOHATHIO TIEPBOOOpa3HON (DYHKITHH.
Teopema o0 mepBo0Opa3HBIX QYHKIIHSIX.

Ornpenenenue HEONPEAEIEHHOTO UHTETpaa.

CBoiiCTBa HEOIIPEAEIEHHOTO UHTErpaa.

Tabnuia UHTErpasoB HEKOTOPBIX PYHKIUH.
HemnocpencTBeHHOE MHTETPUPOBAHKUE TTyTEM ITPeoOpa3oBaHUs

MOABIHTETPATILHON (DYHKITUH.

8. MaTerpupoBanue MoJACTaHOBKOM.

9. HuterpupoBanue paioOHAIBHBIX QYHKIUH.

10. ITonstue 06 snementapubix Apoosx LIV tumos.

11. MaTerpupoBanue 2IEeMEHTAPHBIX TPOOeH.

12. WuTerpupoBaHue HEMPABMWIHLHONU PAIMOHAILHON APOOU: BhIICTICHUE TIEION
YaCTH M Pa3JIOKEHUE MPABWIBHON PAIIMOHATLHOM IpoOH B CyMMY
MpaBUIBHBIX panroHanbHbIX apoodeit LIV tumnos.

13. Metoa HeonpeaeaCHHBIX KO3 OHUITUSHTOB.

14. Vicnionp30BaHre TPUTOHOMETPUUECKHX MTPEOOpPa30BaHUN.

15. UnTerpupoBanne uppanruoHaIbHBIX (YHKIIAMN.
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16.
17.
18.

19.
20.

21,
22,
23.
24,
25,

26.

TpuroHoMeTpuuecKue MoACTaHOBKHU.

OcHoBHasi TeopeMa U OCHOBHas (hopMysia HHTETPaIbHOTO UCUUCIEHUS.
[IponszBonHas uHTerpana mno BepxHeMy mpeneny. dopmyna HproroHa-
JleitOHMIIA.

CBoIICTBa OMPEAEIEHHOTO UHTETpaa.

Mertoapsl 3aMeHbl TNEPEMEHHOW W HHTETPUPOBAHUS IPOU3BEACHUS IO
YacTsM.

Briuucnenue rmmioniaAeil 1iockux Quryp B JCKApTOBOW W MOJISIPHOU
CUCTEMaX KOOpAUHAT.

Beruncnenne InuHbl Tyru IJIOCKOM KPUBOM.

Brruncnenne obbema Tena.

Brruncnenne miomaay noBEpXHOCTH BPAIICHHUS.

[IpunoxxkeHuss K 3aJadyaM MEXAHUKHU: BBIYUCICHUE KOOpPJAWHAT LIEHTPA
TSOKECTH TUIOCKOM KPUBOM U IIOCKOM purypsl. PaboTta cuibl.
[TpubnukeHHOE BBIUMCICHUE ONPEEICHHOI0 HHTErpaia.

BOI’IpOCbl O/151 CAMOCMOSMENbHO20 U3ydeHus

ook wnE

0o~

NuTerpupoBanre MpoCTEUINX pallMOHAIBHBIX Apooeit (1V Tum).
VYHuBepcanpHasi TPUTOHOMETPUYECKas TIOJCTAHOBKA.

WNurerpupoBanue auddepeHuuaibHoro OuHoMa.

«bepymuecs n» u «HeOepyIIrecs» UHTETPAIIbI.

[Ipunoxenue onpeaeneHHoro HHTerpaia (GU3NYecKoe U TeOMETPUIECKOE.
HecoOcTBeHHBIE HHTETpaIbl: UHTErpajl C 0ECKOHEUYHBIM IPOMEKYTKOM
WHTETPUPOBAHUS, HHTETPAJ OT pa3pbIBHON (QYHKITUH.

®opMyIa NpsMOYTrOJIbHUKOB.

dopMya Tparenuu.

dopmyia mapado.

Bonpocnbl pyoeskHoro koHTpoJist Ne 5

Bonpocwi, paccmampusaemvie Ha ayOumopHuLX 3aHAMUSIX

1.
2.

©CoOoNOhoWw

YacTHble IPOU3BOJHBIE, UX TEOMETPUUECKUAN CMBICI.

[Tonubiit quddepeniman u ero NPUI0KEHUE K MPUOIMKEHHBIM
BBIYKCIICHUSM.

YacTHble TPOU3BOAHBIE CI0KHON (QYHKIIUU.

[Ipou3BoaHbIE HEABHOU PYHKIUU.

[IponsBoaHas Mo HANPaBJIEHHUIO, €€ CBA3b C YACTHBIMHU MTPOU3BOIHBIMH.
I'panuenT, ero cBocTBa.

YacTHble MTPOU3BOAHBIE BBICIIMX MOPSIKOB.

muddepeHnranbl BBICIIUX MOPSIKOB.

OkcrpeMyM (pyHKIIMK HE3aBUCUMBIX NepeMeHHbIX. HeoOxoamumoe u
JIOCTaTOYHOE YCIIOBHS.

10.YcnoBublit skcTpeMmyMm. Heo6xoaumMoe 1 TOCTaTOYHOE YCIOBHS.
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BOI’lpOCbl 07151 CamMOCMOSIMENbHO20 U3ydeHusl

1. Potop u quBepreHIusi BEKTOPHOTO TMOJIS.
2. YpaBHEHUS KacaTelbHOMN TUIOCKOCTH U HOPMaJU K MMOBEPXHOCTH.
3. ®opmyna Teitnopa a1 GyHKIIMH MHOTHX TTIEPEMEHHBIX.

Bonpocsl py0exHoro koHTpoJist Ne 6

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. Onpenenenue nuddepeHnnaIb-HOro ypaBHEHUs, €r0 MOpsiiKa, YaCTHOTO U

0O0IIero perieHus, YaCTHOTO U 00IIero HHTerpaia.

Pemenne nuddepeHnanbHpIX YpaBHEHUH IEPBOTO MOPsIIKA C

pa3lIeI€HHBIMU U Pa3IEISIOIUMUCA TEPEMEHHBIMU.

Onnopoanbie quddepeHmaibHbie YpaBHEHUS MTEPBOTO MOPSJIKA.

JIuneiinpie nudpepeHnanbHble ypaBHEHMSI IEPBOTO MOPSIIKA.

VYpaBHeHnue bepnyiu.

Huddepenunanbable ypaBHEHUS BTOPOTO MOPSAIKA, JOITYCKAIOIINE

NOHW)KEHHE MOPSAIKA.

7. Omnopomausie JIZIY BTOpOTO mopsijika: CBOMCTBA pelieHui, TeopemMa o
CTPYKTYyp€E OOIIEro pelieHusl.

8. Pemenne ogaopoaHoro JIJIY BTOporo mopsiika ¢ moCTOSHHBIMH
ko3 purmenTamu.

9. Heogaopomnoe JIJIY BTOpOro mopsiaka: CBOMCTBA PEIICHHH, TeOpeMa O
CTPYKTYp€ OOIIEro perieHus.

10. Bun wactHoro pemenust Heogaopoanoro JIJIY Broporo nopsiaka ¢

MOCTOSIHHBIMU KO3 PUIIIEHTaMU.

N

o0k ow

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

1. Pemmenne  nuddepeHnMaNbHBIX  ypaBHEHUW  METOJOM  Bapualluu
IIPOU3BOJIBHBIX MOCTOSHHBIX JUIsl ClIydasi JTMHEWHBIX TudQepeHIrmanibHbIX
ypaBHEHUH C MepeMEHHBIMU KO3 PHIIeHTaMu.

2. YpaBHEHHUS BTOPOTO MOPSAKA, JOMYCKAIOIINE MOHMKEHNE TTOPSIKA.

3. Pemmenne  cucrem  JIJIY  mepBoro - mopsiaka ¢ MOCTOSHHBIMH
Ko3(ppurmeHTamu.

Bonpocsl pyoexkHoro konrpoJisi Ne 7

Bonpocwi, paccmampusaemvlie Ha ayOumopHbiX 3aHAMUSX

1. JIBoitHOI MHTErpall: OonpeieTIeHUuE, TeOMETPUUECKUN CMBICIL.

2. CpoiicTBa ABOMHOTO HHTErpajna. CBeaeHUEe JBOMHOIO HHTETpaja K
IIOBTOPHOMY.

3amMeHa NepeMEeHHbBIX B IBOTHOM MHTErpalie.

JIBOMHOM MHTETpAJl B MOJISIPHBIX KOOPMHATAX.
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Beruncienue mionaam miockoi Gurypsl, 00beMa Telia JIBOHHBIM
MHTETPajIoM.

KpuBoauHeHbINM UHTErpa: ONpeAeICHHe, MCXaHUUECKUI CMBICII.
CBoiicTBa KPUBOJMHEHHOTO HHTETpajIa.

YcioBre HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTETpajia OT MyTH
MHTETPUPOBAHUSL.

Boccranosnenue ¢hyHkmu 1o ee noaHomy auddepennuany.

BOTZpOC‘bl 0151 CAMOCMOSMENbHO20 UsyuyeHus

BrIuncieHre NOBEPXHOCTH TeEJIA ITPU ITOMOIIM IBOMHOTO MHTErpaa.
Brruncnenne macchl Telia IBOMHBIM HHTETPAJIOM.

Brraucnenre KoopaAnHAT MEHTPa TSKECTH TUIOCKON (DUTYPHI.
BrluncieHrne MOMEHTA UHEPLUHU TENA.

TporiHOM MHTErpall: ONpPEACICHUE, TEOMETPUUECKUNA CMBICIL.
[IpuiioxxeHue TpOMHOrO UHTErpasa.

Bomnpocsl py0exkHoro kourpoJisa Ne 8

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

NGO~ WDE

Uucnoseie pAabl: ONPEACIECHUE, TOHATHE CXOAUMOCTH U PACXOIUMOCTH.
[Ipu3Hak cpaBHEHUs, HEOOXOIMMBIN MPHU3HAK CXOJIUMOCTH YUCIOBOIO Psija.
[Ipuznak JlanmambGepa.

PanukaneHbIM 1 MHTErpanbHbIN npu3Hak Kommn.

Psnbr @ypbe a1 YeTHBIX U HEUETHBIX (PYHKIUH.

Psanpr Tennmopa u MaknopeHna.

Tpuronomerpuueckue psaasl. Onpenenenne. [loctanoBka 3a1a4n.
@OyHKIMOHANBHBIE psA/bL, 001IHe onpeeneHus. CTeneHHbIe psiJibl 0011ero
BHJIA.

BOI’IpOCbl 01l CAMOCMOSMENbHO20 U3yd4eHus

1.
2.
3.
4.

[Tpu3Hak aOCOMOTHOM CXOAUMOCTH 3HAKOIIEPEMEHHOTO Psa.
3unakouepenyrommiics psa. [Ipusnak Jleionuna.

Psan @ypee 2| -nepuoanueckoit PyHKIUU.

Psn @ypbe HenepuoanuecKo PyHKIUY.

Bomnpocsl py0e:xkHoro kouTpoJis Ne9

BOI’lpOCbZ, paccmampuesaemvle Ha aydumoprlx 3AHAMUAX

1.
2.

KomOunaropuka. [IpenMer KoMOMHATOPUKH.
OcHOBHBIE KOMOMHATOPHBIE (POPMYIIBI: YHCIIO pa3MEIICHHUH, TEPECTaHOBOK,
COYETaHUM.
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Crnyuaiinble COOBITHSI.

Kitaccuueckoe, reoMETpUUECKOE U CTATUCTUYECKOE ONPEIETICHUS
BEPOSTHOCTH.

Teopema CII0KEHNUS BEPOSATHOCTEM.

OmnpeneneHre 3aBUCUMBIX U HE3aBUCUMBIX COOBITHH.

YcnoBHast BEpOSITHOCTh. Teopema yMHOXKEHUSI.

®opmyna monHou BeposstHocTH. Dopmyina baiieca.

. ®opmyna bepnyiuu.

10 JlokanbHas 1 uHTErpasbHasA Teopemsl Jlamaca.
11. luckpetHsie CB: 3akoH pacripeaeneHus, GyHKIUS pacTpeeICHAs] U €€

CBOMCTBA.

12.0OcHoBHbIe yncioBbie napameTpsl CB 1 ux cBoiicTBa.
13.bunomuanbeHbIN 3aK0H, 3aK0H Ilyaccona
14.HenpepoiBabie CB. OyHKIMs pacnpeeienus U IIOTHOCTh HEMTPEPBIBHBIX

CB, ux cBoiicTBa.

15.0cHoBHBIE MapaMeTphl HenpepbIBHBIX CB.
16.PaBHOMEpHBII 3aKOH pacnpe/eieHus], €ro CBOMCTBA U MapaMeTphI.
17.HopmalbHbI# 3aKOH pacnpeefieHust: rpa@uk MIOTHOCTH, BEPOITHOCTHBIM

CMBICI ITIapaMCTPOB

18.2neMeHThI MaTeMaTHYECKON CTAaTUCTUKH. | eHepanbHast COBOKYITHOCTD,

BBIOOpKA.

19.T1pocToi, crpynImupOBaHHbIN U WHTEPBATBHBIM CTATUCTHUECKUAN PSII.
20.1TonuroH u TUCTOrpaMMa.

21.Touye4Hble ¥ UHTEPBAIbHBIE OIIEHKU NTApaMETPOB pacmpeeieHusI.

22 Kputeputii cornacus Konmoroposa u [Tupcona.

BOHpOCbl O/151 CAMOCMOSMENbHO20 U3ydeHus

1.

W N

O~ OGA

©w

IlepecTaHOBKH U COYETaHHUS C IOBTOPEHUSIMMU.

Teopema Ilyaccona.

HauBeposTHeiilee 4ucio NOSIBICHHS COOBITHS B MOCIEAOBATEIBLHOCTU
HE3aBUCUMBIX HCITBITAHUM.

CsoiictBa ¢ynkiuu Jlamnaca.

CgoiicTBa uHTEerpanbHOl PpyHkuu Jlamnaca.

[IpaBWIIO TpEX CUTM.

Meton HauMEHbIIUX KBAaIPaTOB.

DNEeMEHThl TEOPUU KOPPESLUUU: KOPPEISIUMOHHBIA MOMEHT, KO3(p(UIIMEHT
KOPPEJSLHUU.

YpaBHEHUE TMHENHON PETPECCHH.

3.5. [IpomexkyTOYHAs aTTECTALMA
B coorBerctBUM ¢ yueOHBIM maHoM 1Mo coenuanbHocTH 23.05.01

«HazeMHbIE TPaHCIIOPTHO — TEXHOJIOTMYECKHE cpeacTtBa» B 1, 3 ceMmecTpax
BUJIOM TIPOMEKYTOYHOM aTTECTAIUU SBJISETCS 9K3aMEH, BO 2 CEMECTpE — 3a4eT.
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Bonpocsl, BbIHOCUMBIE Ha 3Kk3aMeH (1 cemecTp)
1. Omnepauuu ClOXKEHUs MATPULl, YMHOKEHUE MaTPUIl HAa YUCIO, YMHOKEHUE
Matpull. JIuHelHbIe 0TOOpaKEeHHUSI.
2. YucnoBble XapakTEpUCTUKU MaTpuil. OnpeAenuTend BTOPOrO U TPETHEro
MOPSIJIKOB, UX CBOMCTBA. MUHOPBI, anredbpandeckue AOMOJHEeHUs. Pasznoxxenue
OTIPEIEIIUTEIA 110 DJIEMEHTaM CTPOKHU WM cTojoua. [lonstue 06 onpenenuTensx
n-ro mopsiaka. ObpanieHue kBajapaTHOM Marpuubl. CyllecTBOBaHHE OOpaTHOU
MaTpULBI U €€ BBIYUCIICHUE.
3. Cucrtembl JBYX U TpeX JMHEWHBIX alreOpanvyeckux ypaBHEHHUH C IByMS H
TpeMsI HEM3BECTHBIMU. TeopeMa O CyIEeCTBOBAHUH U €IMHCTBEHHOCTH PELICHUS
JUHEWHOW cucteMbl ypaBHeHuM. @Dopmynsl Kpamepa. Marpuunas 3amnuchk
JMHEWHBIX CUCTEM YPaBHEHHUH U WX PEIICHHE C TTOMOIIBIO 0OpaTHOM MaTPHIIbI
4. OcHOBHbIE TMOHATUA M onpeneneHus. Oneparuu CIO0XKEHUS BEKTOPOB,
BBIYMTAHUE BEKTOPOB, YMHOXEHHUE BEKTOpa Ha uucio. l[Ipoekuus BekTopa Ha
ocb. Teopembl 0 mpoekuusax BekTopa. Koopaunatueiii 6asuc. Pasznoxkenue
BEKTOPOB [0 KOOpAMHAaTHOMY Oa3ucy. I'eomerpuueckue u anredOpandeckue
KOMIIOHEHTBl BEKTOpa. JleKapTOBBI MPSIMOYIOJIbHBIE KOOPAWHATHI BEKTOpA.
CkajsipHOE, BEKTOPHOE U  CMEIIAHHOE IIPOM3BEICHUS BEKTOPOB, HX
OIIPENIEIIEHNs], CBOMCTBA, BBIPAXKEHHUE Ye€pPEe3 KOOPIUHATBHI.
5. ITloHsiTHE O KOMIUIEKCHOM 4Hcie. AnreOpandeckas, TPUrOHOMETpUYECKas U
noKa3aTesibHass GOpMbl KOMIUIEKCHOTO uHciia. Onepanuu HajJ KOMIUIEKCHBIMH
yuciaaMyd. Bo3BeleHHE KOMIUIEKCHOTO YHCIIA B HATypaJbHYIO CTEIIEHb H
M3BJICUCHUE KOPHSA M3 KOMIUIEKCHOTO umcia. dopmynel MyaBpa u Jdinepa.
KommnekcHble (yHKIMH IEHCTBUTEIBHOIO IEPEMEHHOTO.
6. JlekapToBa mpAMOYroiibHas CHCTEMa KOOPAWHAT Ha IUJIOCKOCTH U B
npoctpancTBe. [IpeoOpa3oBaHue cucTEM KOOpAMHAT MpU  MapajIeIbHOM
nepeHoce oceil M MoBOpOTe ocel, oOuuil cirydail mpeodpazoBanusi. [lonstue o
MOJIIPHOW CUCTEME KOOPAMHAT.
7. PaznuuHble BHIbl ypaBHEHHS MpPsIMOW Ha IUIOCKOCTU: C  YIJVIOBBIM
KO3 UIIUEHTOM, MPOXOJAlIe uepe3 JBE TOUKH, Yepe3 TOUKY B 3aJaHHOM
HaIpaBJIEHUHU, B OTPE3KaX Ha OCSX, HOpMaJIbHOE, O0IIee. YToJl MEXIY ABYMs
IPSAMBIMU. Y CJIOBUE NAPAUICIBHOCTH, IEPIEHAUKYIAPHOCTH, COBIIAJCHUSA ABYX
MPSAMBIX. BEIYUCIEHNE PACCTOSHAN OT TOUKHU 0 MPSIMOM.
8. VYpaBHeHHe MIOCKOCTH B BeKTOpHOM BHje. OOmiee ypaBHEHHE IMIOCKOCTH,
HOpPMAaJbHOE YypaBHEHHE. PaccTOsHHE OT TOUKH O IUIOCKOCTH. YTOJ MEXAY
JBYMs IUNIOCKOCTSIMA. Y PaBHEHHUE TIIIOCKOCTH, TPOXOAALIEN YEPE3 TPU TOUKHU
9. BBIBOJ KaHOHWYECKUX YpPaBHEHUH OKPYXHOCTH, DJUIMIICA, THIEPOOIBI H
napa0oJbl HA OCHOBE OMNPEIENICHUs KPUBBIX KaK FT€OMETPUYECKOr0 MECTa TOYEK.
Hccnenoanue Gpopmbl KPUBBIX MO YPABHEHHUIO.
10. [ToBepxHOCTH BpalIeHUs, HNWJIMHAPUYECKUE TOBEPXHOCTH, KOHUYECKHE
IIOBEPXHOCTH. BBIBOA ypaBHEHMH Ha OCHOBE ONPEACIICHUS IOBEPXHOCTH.
[ToBepxHOCTH BTOpOro moOpsAaka: cdepa, SIUIMICOUABI, TUNIEepOOTOUIbI,
napabosionibl. BeiBo ypaBHEHUI U HccieAoBaHre (JOpPM MOBEPXHOCTH.
11. JleiictButenbHble  uKcia. [lOCTOSIHHBIE W TMEPEMEHHBIE  BEJIWYHWHBI.
AOcooTHas BeMMYMHA JEUCTBUTEIBHOTO YWcia M ee cBoicTBa. [loHsitue o
dbyHKIIMOHATBHOM 3aBUCHUMOCTH. OOnacTh 3amaHusi W 00JacTh HM3MEHEHUS
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guciaoBo ¢dynkiuu. Knaccudukanms ¢dyHkiuid mno cnocoly 3adaHus H
XapaKTEPHBIM CBOMCTBAM.

12. Yucnosas mocienoBaTelbHOCTh U ee npefen. [lpenen ¢yHKuMM B TOUKE,
oJIHOCTOpOHHUE Tpenenbl. [Ipeaen GyHKIMM Npyu HEOTPAHUYEHHOM YBEJIUYEHUU
aprymenTa. beckoHeuHo Masble H 0eCKOHEUHO OoJblne BeTuYuHbl. OCHOBHBIC
TEOPEMBI O Mpeeax.

13. [lepBolif U BTOpOH 3amedaTenbHbIC MpEeNbl, X BbBoA. Yucimo Diinepa,
HaTypalbHble  Jorapudmbl, runepoonuueckne  ¢yHkiun.  CpaBHEHHE
OECKOHEYHO MaJIbIX BETMYHMH U HKBUBAJICHTHBIE OECKOHEYHO MaJIbIe BEIMYUHBI.
14. HenpepbsIBHOCTh ()YyHKIIMM B TOYKE M Ha oTpe3ke. CBoWCTBa HEMPEPBIBHBIX
¢bynkiuii. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX (YHKIMIX: TeopeMbl Kommm u
Bewnepmrpacca.

15. IlpousBonnas Qyukiuu. OmnpeneneHue MOpPOU3BOIHON  GYHKIUU, €&
reOMETPUYECKUN U MEXaHUYECKUN CMBICIL.

16. TlpaBuiia BBIYUCIICHUS TIPOU3BOIHOM: MPOU3BOAHAS CYMMBbI, IPOU3BEICHUS,
YaCTHOTO.

17. Cnoxnas pyukius u e€ nuddepeHirpoBanue.

18. Obpatnas pyukuus u e€ nuddepeHirpoBatue.

19. [Ipou3BoiHbIE HEABHOM U MapaMeTpUUIeCKor QyHKIUU.

20. [Tonstue o muddepennmane GyHKIUA OJHOW HE3aBUCUMOW TMEPEMEHHOM,
€ro r€OMETPUYECKHUI CMBICII.

21. Ilpunoxenune auddepeHnnana K TpUOIKEHHBIM BbIUUCICHUSIM 3HAYCHUIMA
(GyHKUIHU.

22. Onpenenenne  NPOW3BOAHONM  (PyHKIMH, €€  TeOMETPHUUECKUH |
MEXaHUYECKU CMbIcT. [IpaBuiia BBIYMCICHHS MPOW3BOJHOW: IPOU3BOIHAS
CYMMBbI,  mpou3BeleHus,  vacTHoro.  Crnoxnas  ¢QyHKOus U ee
muddepennupoBanue. OOpatHas ¢yukuus u  ee auddepeHurpoBaHueE.
3amMeuaHre O CBS3M HEMPEPBHIBHOCTH (PYHKIHMH M ee auddepeHIIupyeMOoCcTH, O
CYLIECTBOBAHUHU MTPOU3BOJHOM.

23. Ilonsitue o muddepennnane GyHKIUU OJHOM HE3aBUCUMOUW MEPEMEHHOM,
ero reomerpuyeckuii cmbici. CpoiictBa muddepeniuana. [Ipunoxenue
muddepennnana Kk MpuOIMKEHHBIM BRIUUCICHUSIM 3HAYCHUM (PYHKITUU

24. Tlpon3Boanpie M auddepeHuansl BeICIIUX MOPSAKOB. DOpMyITHpOBKa |
nokazarenbcTBo TeopeM Pepma, Poms, Jlarpanxka. I'eomeTpuyeckuil CMBICT
TEOpeM.

25. TlocTanoBKa 3a/1a4¥ O MPEACTABICHUHN (YHKIIUM MHOTOUJICHOM. MHOTOWIEeH
Tetinopa. dopmyna Telnopa c¢ octatouHbiM ujeHoM B ¢opme Jlarpanxa.
®opmyna Maknopena. PaznoxeHue HekoTopbix (yHKIUHA 10 dopmysie
MaknopeHna.

Ipumep s3x3amenayuonnoco burema:

MUHUCTEPCTBO CEJIbCKOI'O XO3IMCTBA POCCUIMCKOM ®EJEPALIMNA
®denepanbHOE roCy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEeKIEHUE BBICIIETO 00pa30BaHMS
«CapaToBCKull ToCyJapCTBEHHbIN arpapHblil yaHuBepcuteT um. H.M.BaBunosa»
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1.
2.
3.

Kadenpa «MaTemaTnka, MEXaHUKa U HH)XCHEPHAsI rpaduKa

DK3AMEHALIMOHHBIN BUJIET Ne 3

o aucuuninHae «MarteMaTHKa

AcuMnToThI rpaduka GyHKIUH.

Tabnuia mpou3BOIHBIX OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUN

[IpenmpusiTie BoITyCKaeT TP BUA MIPOAYKIIMH, UCTIONB3YS CHIPHE TPEX
BUJI0B. Pacxo/pl KasKI0T0 TUTIA CBHIPHS IO BUAAM MPOTYKIIUU U 3aIachl
CBIPBS Ha MIPEANPHUATHH JaHbl B Tabmuie. Onpeaenuts 00beM BBITyCKa
OPOAYKIMH Ka)KJJOTO BHJIa IIPU 3aJJaHHBIX 3amacax ChIpbs (37€Ch U Jaliee,
pacuer BeJIeTCsl B YCJIOBHBIX eAMHULAX). COCTaBUTh MATEMATUYECKYIO
MOJIeJIb BBIITyCKa NpoAYyKUUHU. [ToyuyeHHy0 cucTeMy JIMHEHHBIX YpaBHEHUI
pemuth MeTosioM Kpamepa. (otBet: 150; 250; 100).

Bun ceipbs POTYKITAHU, KI/W3I. CBIPBA,

Pacxon cbipbs 0 BUIam 3anac

KT

2

1 2400

2 1450

(SaRE~ NNl )
Wk ofw

4
3
3 2 1550

[ara

3aB.kadenpoit I'.H. KampimmoBa

o

Bonpocsl, BBIHOCHMBIE Ha 3a4eT (2 cemecTp)
[lepBooOpa3zHasi U HeEOMNpeNeICHHBIM HHTETpal. 3aJauyd, MPUBOJAIINE K
MOHATHUIO TepBO0Opa3Hol PpyHKIMU. TeopeMa o nepBooOpa3HbIX HYHKIIUSIX.
Onpenenenue HeonmpeAeaeHHOro MHTerpana. CBOMCTBAa HEOINPEIECIEHHOTO
uHTerpana. Tabnuia UHTErpagoB HEKOTOPBIX (PYHKIIHA.
CnocoObl BBIUHUCIICHHUSI HHTETPAJIOB: a) HEMOCPEICTBEHHOE MHTEIPUPOBAHUE
nyTeM M[peoOpa3oBaHusi MOABIHTErpalbHOM  GyHKUMH; O) cmocod
WHTETPUPOBAHUS MPOU3BEJCHUS 11O YACTSM.
WNurterpupoBanve panvoHanbHbIX (yHKUMA. [loHsATHE 00 3neMeHTapHBIX
Tpo0sIX LILIHLIV TtunoB. WNHTErpupoBaHue »3JIEMEHTAPHBIX JIPOOEii.
WNuTerpupoBanre HEMPABUILHON pallMOHAIBHON IpoOU: BbIIEIECHUE IIEJION
YacTH W Pa3JIoKEHUE TPABWIBHOW paAIMOHAIBHOW JpoOuM B CymMMy
MpaBWIBbHBIX parmoHanbHbIX apooeit L1111V tumnos.
OnpeneneHHbIi  HHTETpAJI WM €ro  CBOWCTBA. 3ajgadya o IUIOMIaAu
KpUBOJIMHEHON Tpaneuun. OrnpeneneHue HHTErpaja Kak Ipezaena
WMHTETpalbHBIX CyMM. TeopeMa o cCyllecTBOBaHMM HHTerpaia. ColicTBa
MHTETPAJIOB.
OcHoBHasi TeopemMa U OCHOBHasi (popMylia MHTETrpaJibHOTO HCUHMCIICHUS.
[IpousBogHass wuHTErpasa nmo BepxHemy npeneny. Popmyna HeroToHa-
JleitbHuIIA.
MeTo/1b1 3aMEHBI TIEPEMEHHON U MHTETPUPOBAHUS TTPOU3BEACHUS 10 YACTSIM.
['eomeTpuyeckue MpUIIOKEHUS: BBIUUCICHUS TUIOMIAJEH TIOCKUX QUryp B
JIEKapTOBOM U MOJIIPHON CHCTEMax KOOPJWHAT, IJIMH AYT KPUBBIX, 00bEMOB
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TEe1 W IUIOIIAJed TMOBEepXHOCTeW BpaiieHusd. llpunokenus k 3amadam
MEXaHUKU: BBIYMCIIEHHE KOOPAMHAT LEHTpa TKECTU IUIOCKOW KpPUBOU U
Iockoi ¢urypsl. Pabora cusl.

8. YacTHble NPOU3BOJIHBIE, UX TEOMETPUUYECKUN CMBICIL.

9. llonueit  guddepeHnar MU €ro MNPUIOKEHHE K MNPUOIMKESHHBIM
BBIYHCIICHHUSM.

10.YacTHble POU3BOAHBIE CIIOKHON (PYHKITHH.

11.ITpou3BoAHbBIE HESBHOW (DYHKIIMH.

12.Tlpon3BoaHast MO HAMPABICHHIO, €€ CBA3b C YACTHBIMU MPOU3BOIHBIMHU.

13.I'panueHT, ero CBOMCTBA.

14.YacTHbIe IPOU3BOIHBIE BBICIIUX MOPSIKOB.

15.Jucdepenimanbl BHICIINX TOPSIKOB

16.OkcTpeMyM (QYHKIIMM HE3aBUCUMBIX TIepeMeHHbIX. HeoOxomumoe u
JIOCTATOYHOE YCIIOBHS.

17.Ycnoublit s5kcTpeMyMm. HeoOxoaumMoe 1 10CTaTOYHOE YCIOBHS.

18.Onpenenenue nuddepeHInanbHOr0 ypaBHEHHs], €ro NopsaKa, YacTHOrO U
OOIIEero pemieHus, 4aCTHOTO U 00Iero HHTerpaa.

19.Pemenune  muddepeHManbHbIX  YpaBHEHHMM  TEpPBOTO  MOpsSIKa €
pa3JeIeHHBIMU U Pa3AeIIIOIUMUCS TIEPEMEHHBIMU.

20.0xnO0poaubIe quddepeHnraIbHble ypaBHEHUS TIEPBOTO MOPSIKA.

21.JIuneiinbie nudepeHanbable YpaBHEHHsI IEPBOTO MOPSIIKA.

22.YpaBuenue beprymim.

23. ludpdepennnanbable  ypaBHEHUS  BTOPOTO  TOPSJKA, JOIMYCKAIOIINE
MOHIDKEHUE TTOPSIIKA.

24.0Ognopoausie JI/IY BTOporo mopsiika: CBOMCTBa pelIeHUil, Teopema o
CTPYKTYpE OOIIEro pelIeHus.

25.Pemenne omHopoaHoro JIJIY Broporo mopsiaka ¢ IOCTOSHHBIMU
koahpurenTamu.

26.Heomnoponnoe JI/IY BTOporo mopsaka: CBOWCTBa pelIeHUM, Teopema o
CTPYKTYyp€ OOIIEro perieHus.

27.Bung yactHOoro pemenuss HeogHopoaHoro JIJ[Y Broporo mopsiika ¢
MOCTOSIHHBIMU KO3 puIimeHTamu.

28. JIBoitHOM MHTETpaJl: ONpeAeIeHUE, TEOMETPUIECKHII CMBICIL.

29. CpoiicTBa nBOWHOTO wWHTerpana. CBeAcHHWE IBOWHOTO WHTErpaja K
MOBTOPHOMY.

30. 3ameHa mepeMEeHHBIX B JBOITHOM WHTETpaIe.

31. [IBoitHOM MHTETpas B OJSPHBIX KOOPIWHATAX.

32. Belunciienne IMIIOM@AM TUIOCKOW (uUryphl, oObeMa Telna JIBOWHBIM
UHTETpajioM.

33. KpuBonmHEHHBIN HHTETPAIT: ONpe/Ie]ICHUE, MEXaHUUECKHN CMBICI.

34. CpolicTBa KpUBOJMHEHHOTO UHTErpaa.

35. YciaoBue HE3aBHUCHMMOCTH  KPUBOJMHEHMHOrO  HMHTErpaja oOT IyTH
UHTETPUPOBAHUSI.

36. Boccranosnenue QpyHKIMHN M0 €€ moHOMY nuddepeHiuany.

37. YucnoBble psiibl: ONpeneIeHHe, MOHITHE CXOAUMOCTH U PACXOIUMOCTH.

38. IlpusHak cpaBHEHUs, HEOOXOAUMBINA MPU3HAK CXOAMMOCTH YUCIOBOTO psija
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39. Ilpusnak /lamamoOepa.

40. PapukanbHBIN M MHTETpabHBIN npu3Hak Koy,

41. Psaawl @ypbe 411 YETHBIX U HEYETHBIX (PYHKIIHM.

42. Panawl Teitnopa u MakiiopeHa.

43. Tpuronomerpuyeckue psasl. Onpeaenenue. [loctaHoBKa 3a1aun.

44. OyHKIMOHAIbHBIE psAAbl, 00mue onpenencHus. CTeneHHble psabl 0011Iero
BH/JIA.

45. KomOunatopuka. [Ipenmer koMOUHATOPUKH.

46. OcHOBHbIE  KOMOHMHATOpHBbIE  (OPMYIIBI: YUCIO  pa3MEIIEHUH,
MIEPECTAaHOBOK, COUETAHU.

47. CnyuaiiHble COOBITHS.

48. Kmaccuueckoe, TeOMETPUYECKOE U  CTATUCTHUECKOE  OMpeAesICHUs
BEPOSTHOCTH.

49. Teopema CI0KEHHUSI BEPOSITHOCTEH.

50. OmnpeneneHue 3aBUCUMBIX U HE3aBUCUMBIX COOBITHIA.

51. VYciaoBHas BepOSITHOCTb. TeopeMa yMHOKEHHUS.

52. ®opmyna nonHoM BepositHocTu. Popmyia baiieca.

53. ®opmyna bepnymu.

54. JlokanbHas U MHTErpalibHas Teopembl Jlariaca.

55. Teopema IlyaccoHa.

56.quckpernsiec CB: 3akoH pacnpeneneHus, (GYHKIUS pactpeneiieHus U ee
CBONCTBA.

57.0cHoBHbIE yKCIIOBbIE MapameTpbl CB 1 ux cBoiicTBa.

58.bunomuanbHBIN 3aK0H, 3aK0H [lyaccona

59.Henpepriabie CB. @yHkums pacnpeeneHuss U MIOTHOCTh HEMPEPHIBHBIX
CB, ux cBoiicTBa.

60.OcHoBHBIE TapaMeTpbl HenpepbIBHBIX CB.

61.PaBHOMEpHBIN 3aKOH pacnpeneNieH s, ero CBOMCTBA U MapaMeTphI.

62.HopmanbHbIl 3aKOH pacrnpeneneHus: rpa@uk IIOTHOCTH, BEPOSTHOCTHBIN
CMBICJI TAPaMETPOB

63.OnemMeHThl MaTeMaTHYeCKON CTaTUCTUKU. ['eHepalibHas COBOKYITHOCTD,
BBIOOpKA.

64.I1pocToii, CrpynmUpOBaHHBINA M HHTEPBAIBHBIN CTATUCTUIECCKHUM DS,

65.1Touron u rucTorpaMma.

66.Toueunble 1 UHTEPBAIbHBIE OIIEHKU TApaMEeTPOB pacmpeeieHusI.

67.Kputepuii cornacus Konmoroposa u [Tupcona.

Bonpocsl, BBIHOCHMBIE HAa 3K3aMeH (3 cemecTp)

=

KomOunaropuka. [IpenMer KoMOMHATOPHKHY.

OcHoBHBIE KOMOWHATOPHBIE dbopMy b YUCJIO  pa3MEIICHUH,
MEPECTAHOBOK, COUYECTAaHHM.

3. Chnyuaiinble COOBITHS.

4. Knaccuyeckoe, TEOMETPUYECKOE U  CTATHCTHYECKOE  OIPEACIICHUS
BEPOSITHOCTH.

TeopeMma ci0)KeHUs1 BEPOSITHOCTEM.

no

o

68



OnpeneneHre 3aBUCUMBIX U HE3aBUCUMBIX COOBITUH.

YcnoBHast BEpOSITHOCTh. Teopema yMHOXKEHUS.

dopmyiia noaHou BepoaTHOCTH. PopMmyria baiteca.

®opmyna beprym.

10. JlokanbHas U MHTETpaidbHas TeopeMsbl Jlamaca.

11. Teopewma Ilyaccona.

12.luckpernsie CB: 3akoH pacnpeaeneHusi, (yHKIHsS pacupeeleHus U ee
CBONCTBA.

13.0OcHoBHbIe uncioBbie mapameTpbl CB u ux cBoiicTBa.

14 . bunomuanbHbIN 3aK0H, 3aK0H [Tyaccona

15.HenpepbiBabie CB. @yHKIMA pacnpenenaeHuss U MIOTHOCTh HENPEPBIBHBIX
CB, ux cBOMCTBa.

16.0OcHoBHBIE MapaMeTphl HenpepbIBHBIX CB.

17.PaBHOMEpHBII 3aKOH pacnpe/eieHus], €ro CBOMCTBA U MapaMeTphl.

18.HopmaiibHbIi 3aK0H pacrpeeneHus: rpauk MIOTHOCTH, BEPOSITHOCTHBIN
CMBICJI TapaMeTPOB

19.0nemMeHThl MaTeMaTU4ecKOW CTATUCTHKU. | eHepanabHas COBOKYIHOCTb,
BBIOOpKA.

20.IIpocToii, crpynmupoBaHHbIM U MHTEPBAIBHBIM CTATUCTUYECKUM PSI.

21.TTonuroH U THCTOTpaMMa.

22.TovedHble M HTHTEPBAIBLHBIE OIICHKH TTapaMEeTPOB pacIpeIeICHu.

23.Kputepuii cornacus Konmoroposa u [Iupcona.

HpuMep IK3AMEHAUUOHHO20 ounema.

MHWHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
®enepalibHOE rOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE
yUpEXKAECHUE BBICILIEr0 00pa3oBaHMs
«CapaToBCKuil ToCyJapCTBEHHbIN arpapHbiil yHuBepcuteT uMm. H.M.BaBunosa»
Kagenpa «MaremaTrka, MeXaHuKa U HHKEHEpHas Irpauka»

SK3AMEHAIIMOHHBIN BUJIET Ne 3
o aucuuiuimee «MareMatukay

1 DnemeHTH KOMOMHATOPUKH.

YucnoBele XapaKTEPUCTUKU TUCKPETHBIX CIIyYalHbIX BEIUYHH.

3 Pe3ynbTaThl MCCIeIOBAaHUS YKCTa MOKyNaTeNlell B yHUBEpcaMe B
3aBUCHUMOCTH OT BpeMeHU paboThl mpuBeeHbl B Ta0auie Nel. MoxxHO 11
YTBEPXKIATh MpU ypoBHE 3HaUNMocTH 0=0,05, 4T0 cinydaiiHas BenmnunHa X —
YHUCJIO MOKYTATENeH, MOJYMHEHA HOPMAJIBHOMY 3aKOHY?

N

tabnuma Nel
Yacel paboThl 9-10 10-11 11-12 12-13
Bapwnanr Uniono
Ne 1 . 50 72 118 60
MTOKyTaTeIeH
JlaTa
3aB.xadenpoit I".H. Kampimosa
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4. MeToan4yecKue MaTepUAaJIbl, ONpeAeJaoIIue Mpoueaypbl OleHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHUS KOMIIETCHIU

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

KonTpons pesynpTaToB OOydeHHsS] OOyYaronIuxcsi, 3TaloOB H  YPOBHS
dbopMHUpOBaHUS KOMIIETEHUUNA MO AUCHUIUIMHE «MaTeMaTuka» OCYIIECTBISETCS
yepe3 MPOBEJCHUE BXOJHOIO, TEKYIIEro, pPyOEKHBIX, BBIXOJHOTO KOHTpOJIEH u
KOHTPOJISl CAMOCTOSITENILHON pabOThI

@OopMBI TEKYILIETO, IPOMEKYTOYHOIO M UTOTOBOTO KOHTPOJIS, IMOPSIOK
HA4YKMCJICHUs] OaJIoB U (POHJBI KOHTPOJIBHBIX 3aJaHUU JJIsi TEKYIIEro KOHTPOJIS
paspabaTeiBatoTcs  Kadeapod ucxoAs U3 CHeNU(GUKU  JIUCHUIUIMHBI, U
YTBEPKJIAIOTCS Ha 3acelaHuu Kadeapsl.

4.2 Kputepum ouleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA
AeATeJIbHOCTH, XaPAKTEePU3YIUMX dTalbl GOPMHUPOBAHMS KOMIIETEHIIMH B
npouecce 0CBOeHHsI 00pa3oBaTeJIbHOM MPOrPaMMbl

Omnucanue MIKaIbl ONEHUBAHUS TOCTHXKEHUSI KOMIIETEHIIUH 10 TUCIUTUIMHE
IpUBEAECHO B Ta0IMIE 6.

Tabnuua 6
VYpoBenb | OTMeTKA MO NITUOALTLHONU CUCTEME Onucanue
OCBOEHHMS | (IPOMEKYTOUYHAs aTTecTanus)™
KOMITIETEH
105051
6bICOKUIL | «OTIIMYHO» | «3aUYTE€HO» | «3aYTEHO OOyuaromuiics
(OTIMYHO)» | OOHAPYXKUI BCECTOPOHHEE,
CUCTEMATUYECKOE "

riyOOKO€ 3HaHWe y4eOHOro
Marepuana, yMeeT cBOOOIHO

BBITIOJIHSATH 3a/1aHMUS,
MIPENYCMOTPEHHBIE
IIPOTPaMMOM, YCBOWII

OCHOBHYIO JIUTEpaTypy H
3HAKOM C JOMNOJIHUTEJILHOU
JIATEPATYPOH,
PEKOMEHIOBAaHHOMN
nporpammoii. Kak mpaswuio,
OOyYaroIIMiiCsT  MPOSIBIISET
TBOpPYECKHE CIOCOOHOCTH B
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

IIOHMMAaHHNH, H3JI0OKCHUU H
HCIIOJIb30OBAHWHN MATCpHaJIa

oazoewnlil

«XOpOoIIo»

«3a4YTCHO»

«3a4TEHO
(xopot1io)»

OO6yuaronuiics
OOHapy>XKWUJI TIOJTHOE 3HAHUE
y4eOHOTO MaTtepuaia,
YCIICTITHO BBITTOJTHSICT
IPETyCMOTPECHHBIC B
nporpaMMe 3aJaHusl, YCBOMII
OCHOBHYIO JUTEpaTypy,
PEKOMEHIOBAaHHYIO B
porpaMme

nopozoeul
u

«YIOBJIETBO
PUTEIBHO»

«3a4YTCHO»

«3aUTEHO
(Y10BIE€TBO
PUTEIBHO)»

OO6yuaronuiics
OOHapyX U
OCHOBHOTI'O
Marepuaia B
HEO0X0IUMOM VIS
JnanpHelmer — yueObl |
npejcTosiel  paboThl 1O
npodeccuu, crpasisieTcs ¢
BBITIOJTHEHUEM
MPAKTUYECKUX
MPENYCMOTPEHHBIX
MpOrpaMMOi, 3HAKOM C
OCHOBHOM JUTEPaATypPOU,
PEKOMEHI0BAaHHOU
IIPOTPaMMOM, JOIYCTHUII
MOTPEIIHOCTA B OTBETE Ha
HK3aMeHe u npu
BBITIOJTHEHUU
AK3aMEHALIMOHHBIX 3aJaHuM,
HO oOnamaer
HEOOXOJAMMBIMU  3HAHUSIMU
Il UX YCTPAaHEHUs IO
PYKOBOJICTBOM
npenojaBaTesis

3HAHUS
y4eOHOTO
o0BeMeE,

3aJIaHUH,

«HEYJIOB-
JIETBOPH-
TEJILHOY

«HE
3a4TCHO»

«HE
3a4TEHO
(HeynmoBieT
BOPHUTECIIBH
0)»

OO6yuaronuiics
oOHapyxuia  mpoOensl B
3HAHUAX OCHOBHOTO
y4e0HOTo MaTtepuaia,
JOTYCTHJI TIPUHIUITHATIEHBIC
OMMOKK B  BBIOJIHEHUHU
PETyCMOTPEHHBIX
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YpoBeHb | OTMeTKa MO MATUOAIITFHONM CUCTEME Omnwucanne
OoCBOEHHUS | (mMpOMeXyTOoUHas arrectarus)™®

KOMIIETEH

105051
MPOrpaMMON MPAKTHYECKUX
3aJIaHuH, HE MOYKET
MPOJOJKATE OOyYEHHE WIIN
MPUCTYIUTH K
npodeccuoHanbHOM
JEATETbHOCTH o
OKOHYaHUU
oOpa3oBaTenbHOI
OpraHu3alun 0e3
JIONIOJIHUTENBHBIX 3aHATHI

* - (opma HPOMEKYTOUHOM aTTeCTalMd B CEMECTPE OIpENeNsieTcs] B
COOTBETCTBHHM C TaOIMIEH 2 paboyell NporpaMMbl JUCIUIUIHHBI (MOJTYJIS)

4.2.1. Kpurepuu OlleHKH YCTHOI'O OTBETA NP MPOMEKYTOYHOM aTTeCTALUNU

[Ipu oTBeTe Ha BOMpPOC 00YUYAIOIIUICS TEMOHCTPUPYET:

3HAHUS: O CHOCOOAX U Memooax CAMOOP2AHU3AYUU CAMOOOPA308AHUS 8
pamkax —oceoeHus Oucyuniunel Mamemamuka;, 00 OCHOBHbIX 3aKOHAX
Mamemamuxiu.

YMEHHUS: UCHONIb308AMb MAMEMAMUYECKUL annapam 6 nNpaKmuyeckou
oesimenbHOCmU, NPOU3B00UMb PACYembl N0 U3BECMHOM)Y ANCOPUMMY,; 3a0a8amb
B0NPOCHL NO U3YUEHHbIM MEeMAM, CPABHUBAMb NO AHANO2UU ANCOPUMMbL PEULCHUS.
NPAKmuyecKux 3a0adu.

BJaJleHHe HABBIKAMM:  Memooamu  NOCMPOEHUs U pearu3ayuu
mamemamudeckux mooenei OJisl peuleHuss HAYYHO-UCCIe008amelbCKUX 3a0ad;
NnO8MOpeHUemM CMaHOapPmMHOU Npoyeodypvl peuleHus Munosvlx MamemamuiecKux
3a0a4 N0  UBVYEHHLIM  MeMaM,  NpPpUMEHeHUem  Memooo8  HOCMPOEHUs.
mamemamudeckux Mmooenell U uHmepnpemayuel NOAYYeHHbIX pe3VIbmamos;
UCNONb308AHUEM NOJIYYEHHBIX 3HAHUL K U3YYEHUIO Ce0YIOUUX OUCYUNTIUH KYpCd.

Kpurepuu OLEHKH

OTJIMYHO o0yJaronuiicst AEMOHCTPUPYET: BCECTOPOHHEE, CUCTEMATUYECKOE
U Ti1y0oKO€e 3HaHHE yueOHOro Marepualna, yMeHue cBoOOIHO
BBITIOJIHATH MPAKTUYECKUE 33/IaHUs], IPEAYCMOTPEHHBIE
IIPOTPaMMOH, YCBOUBIIIMM OCHOBHYIO JIMTEPATYPY U 3HAKOMBIH C
JIOTIOJIHUTEIIbHOM JIMTEPATYPOU, PEKOMEHIOBAHHON IIPOTrPaMMOMN.

XOopo1io oOydJaronuiicss JAEMOHCTPUPYET: TIOJIHOE€ 3HAaHHE Yy4eOHOTO
MaTepuaia, YCHEIIHO BBIMOJHAIOUIMA MpeayCMOTpEHHbIE B
IporpaMMe IpakTHUYECKUE 3aJlaHUsl, YCBOUBIIUN OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYI0 B mporpamme. OOyuarommiics,
MOKAa3bIBAET CUCTEMAaTHUECKHUH XapaKkTep 3HAHWH 10 JAUCHUITIINHE
U crnocobeH K HUX CaMOCTOSITEIbHOMY TONOJHEHHI0 H
OOHOBJICHHIO B XOJe JajbHeimeld ydyeOHOM paboThl U
poecCHOHAILHON IeATEIbHOCTH.

Y/10BJIETBOPUTEIbHO oOyuaromuiics JIEMOHCTPHUPYET: 3HAHUS OCHOBHOTO
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ydeOHOro Marepuana B 00beMe, HEOOXOIUMOM ISl JaJIbHEHIIIEH
yueObl M mpeacToseil paboTsl Mo mpodeccuu, CrpaBiseTcs C
BBITIOJTHEHUEM  MPAaKTUYECKUX  3aJaHHui, MpPeayCMOTPEHHBIX
IpOrpaMMoi, 3HAKOM c OCHOBHOM JIUTEPaTypOH,
PEKOMEHIOBAHHOM TPOTrPaMMON.

HEY/J0BJICTBOPUTEIbHO | OOYYAIOLINIICS IEMOHCTPUPYET: MPoOebl B 3HAHUAX OCHOBHOTO
yuyeOHOro Martepuaina, JOMYCKAaeT MPHUHIUIHAIbHBIE OLIMOKH B
BBIMIOJIHEHUM  MPAKTUYECKUX  3aJaHUM, MPEeayCMOTPEHHBIX
MPOrpaMMOil.

4.2.2. Kputepum OLleHKH BbINIOJHEHUSI KOHTPOJIbHBIX (CAMOCTOATEIbHBIX)
pador

[Tpu BBIOTHEHUU KOHTPOJBHBIX (CAMOCTOSTENBHBIX) paboT 00ydaromuiics
JI€MOHCTPHUPYET:

3HAHMA: O CNOCOOAX U Memooax CAMOOP2AHU3AYUU CAMOOOPA308aHUS 8
pamkax —oceoenusi oucyunaumvl Mamemamuka, 06 OCHOBHbIX 3aKOHAX
Mamemamuxu.

YMEHHSI: UCHONIb308AMb MAMEMAMmu4yecKull annapam 6 HNpaKmuieckou
0esAmenbHOCIU, NPOU3BOOUMb pACYembl NO U3BECMHOMY AN2OPUMMY, 3A0dA6amb
80NPOCHL NO UZVUEHHBIM MEMAM, CPABHUBAMb NO AHANOUU ANCOPUMMbL PEUIeHUs]
NPaKmuyecKux 3a0ad.

BJaJeHHe HaBBIKAMHU:  MemoOaMu  NOCMPOeHUs U  peanusayuu
Mamemamuieckux Mooenei OJid peueHus HAyYHO-UCCIe008amenbCKux 3a0au,
noemopenuem CmaHoapmuol npoyeoypvl peuleHusi Munogblx MamemamuieckKux
3a0a4 N0  U3VYEHHbIM — MeMam,  NpPUMeHeHUeM  Memooo8  NOCMPOeHUs
MamemMamuyeckux mooenel U Uuxnmepnpemayueli NOJYYeHHbIX Ppe3)Ibmamos,
UCHOIL308AHUEM NOTYYEHHbIX SHAHUL K U3YUEHUIO CLeOYIOWUX OUCYUNTIUH KYDCA.

Kpurepuu onieHk# BbINOJHEHHS KOHTPOJIbHBIX (CAMOCTOSATEIbHBIX) PA00T

OTJIMYHO 00yYaroImuics IEMOHCTPUPYET: BHICOKUN Pe3ysIbTaT, OTBETUII
MIPAaBUJIBHO U B Pa3BEPHYTOM BHJIE HA BCE TEOPETUYECKUE
(IpakTHUECKHUE) BOMPOCHI, HE IOMYCKAaeT OIMOOK B OTBETE MPHU
penIeHNN KOHKPETHOM 3aja4H.

X0pOo1Io o0yyJaroImuiicss AEeMOHCTPUPYET: XOPOIIMH pe3yibTaT, OTBETHII
MpaBWJIbHO Ha BCE T€OpeTHYECKUe (MPAaKTUYECKUE) BOMPOCHI, HO
B KpaTKoil ¢opme, 1MO0 AOMYCTHI OJHY OMIMOKY B OTBETE IPH
pelIeHNN KOHKPETHOM 3aa4H.

YAOBJIETBOPUTEIHLHO oOyyJaroruiics JIEMOHCTPHUPYET: YAOBJIETBOPUTEIbHBIN
pe3yabTaT, IPaBUIBLHO OTBEYAET TOJBKO HAa YaCTh ITOCTaBIECHHBIX
TeopeTHdeckre (MpaKTHUYeCKHWe) BOIPOCOB TpPU  PELICHUU
KOHKPETHOM 3a/1a4HU.
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HEy/I0BJIETBOPHTEIbHO | O0y4alolmuiics  JEMOHCTPHUPYET: HEYJIOBJICTBOPUTEIIHHBII
pe3ynbTaT HE OTBETHJI Ha IIOCTABIICHHBIE TEOPETHYECKUE
(TIpakTHYECKHE) BOIPOCH] HIIM OTBETUII HETPABHIILHO.

4.2.4. KputepHH OlleHKH BbINOJIHEHHUsI TECTOBBIX 32 aHHI

IIpwu BBITIOJIHEHUU TECTOBBIX 3a/laHUH OOyUarOIIUICs TEMOHCTPUPYET:

3HAHHSA: O cnocobax u Memooax CaMOOPSAHURAYUU CaAMOOOPA306AHUS 8
pamkax —oceoeHus oucyuniunvl  Mamemamuka;, 06 OCHOBHbIX 3aKOHAX
Mamemamuxu.

YMEHHSI: UCNONb308aMb  MAMEMAMUYECKUll annapam 6 NpaKmuiecKoll
oesamenvHocmu, NpouU3BoOUMs pacyemvl No U3BECMHOMY AN20PUMMY; 3a0a6amb
B0NPOCHL NO UZYHYEHHLIM MEMam; CPABHUBAMb NO AHANOSUU ANCOPUMMbL PEULCHUS
NpaKmuieckux 3a0adu.

BJIa/IeHHe  HABBIKAMH:  Memooamu  NOCMpPOeHUs U pearu3ayuu
mamemamuyeckux mooenei Ol peuleHUus HAyYHO-Ucc1e008amenbCkKux 3a0ay,
noémopeHuem CmaHoapmHou Npoyeoypvl peuieHus MUnoevlX MamemamuiecKux
3a0a4 N0 UBYYEHHbIM — MeMaMm;  NpUMEHeHUeM  MemoOdo8  NOCMPOCHUs
mamemamuyeckux mooenet U uxHmepnpemayuel MNONYYEHHBIX pPe3yibmamos;
UCNONL306AHUEM NONYYEHHBIX 3HAHUU K UZYUEHUIO CIe0VIOWUX OUCYUNIUH KYPCA.

Kputepun olleHKH BbINOJIHEHHsI TECTOBBIX 3aAaHHI

OTJIHYHO 00yUaIOIMHCS IeMOHCTPHPYET: OTIIMYHBIE 3HAHUS U OTBEYAET Ha
TECTOBBIC 3a/1aHus B npejienax 8§6%-100%.

X0poImo 00y4aroIuicst IEMOHCTPUPYET: XOPOLIHE 3HAHHS W OTBEYAET Ha
TECTOBEIE 33JIaHus B npenesiax 74%-85%.

YAOBJIETBOPUTEIBHO 00y4JaroIuics: 1eMOHCTPUPYET: YIOBIETBOPUTEIbHbIC 3HAHUS U

OTBEYAET Ha TECTOBBIC 3a/1aHus B npeeiax 60%-73%.

HEyI0BJETBOPHTEIBLHO | 00ydJaroluiicss 1eMOHCTPHPYET: HEY/I0BJIECTBOPUTEILHEIE 3HAHUS
M OTBEYAET Ha TECTOBBIE 3aaHus HiKe 60%.

Paspabomuuk: ooyenm, Kouezaposa O.C. 2 Zﬂé///
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