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BBEAEHUE

1. ®oHO OUEHOYHbIX CPeACcTB NO AucuunivHe sBnsieTcd  obsisaTenbHbiM  060COGNEHHbIM
npunoxeHmnem k Pabouer nporpamme.

2. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHUS O0YYaloLWMMUCS YKa3aHHON ANCLMMITUHBI.

3. MNpun nomowmn ®OC ocyLecTBNAETCA KOHTPOMb W ynpasreHue npoueccom ¢OpMUPOBaHUSA
obyyarommmucs KomneTeHumi, us ymcna npegycmMotpeHHbix ®FOC BO B kayecTBe pe3ynbTaToB OCBOEHUS
ONCLMNIINHBI.

4. ®oHO OLEHOYHBIX CPeacTB MO  AUCUUNIMHE BKINOYaeT B cebsA: OLEeHOYHble CcpeacTsa,
npuMeHsieMble  OnNs  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CpeAcTBa, MNpUMEHsieMble B pamKax
UHOMBMAOYanNU3auMn BbINOMHEHUS U KOHTpons UKcMpoBaHHbIX BuaoB BAPC; oueHoyHble cpencTsa,
npuMeHsieMble 0N TeKYLLero KOHTPONS U OLEeHOYHble CPeacTBa, MpUMEHSieMble MpU MPOMEXYTOYHOW
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

5. Paspabotunkamun poHOa OLEHOYHbIX CPEeACTB MO AUCUMMAMHE SBNAIOTCA npenogaBaTtenu
Kadbedpbl - MaTteMaTUyYecKMx W eCTeCTBEHHOHay4HblX AUCUMNNKMH, obecneumBalowen uU3ydyeHue
obyyarowmmmnca  gucumnnvHel B yHuMBepcuteTe. CopepxaTtenbHom ocHoBon Ans  paspabotkm POC
nocnyxwuna Paboyas nporpamMma AUCLMNANHLI.



1. OXNOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4ebHOW ANCUUNINHBI MOAYNSA, NePCOHarnbHbIN YPOBEHb AOCTMKEHUA KOTOPbLIX NpoBepseTcs ¢
ncnosnb3oBaHMEM NpeacTaBrieHHbIX B N. 3 OLEHOYHbIX CPeAcTB

KomneTteHuun, KomMnoHeHTbI KOMNeTeHL I,
B (hopMMpOBaHMU Koa u dopMupyeMble B paMkax AaHHOW OUCUUMTIUHDI
KOTOpbIX 3agencTBOBaHa | HauMeéHoBaHue
AMCUMNAMHA MHAUKaTopa (kak oxugaembln pesynbTaT ee OCBOEHMS)
OOCTUXEeHUN
KomneTeHLum 3HaTb yMeTb AenaTb BRaneTb Hasblkami
Kon HaumeHoBaHue g
noHnmaTb (oenctBoBaTb) (MIMeTb HaBbIKk)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTeHLUN
CnocobeH MO-1onk-4 OCHOBHblE ncnonb3oBaTb MCMNONb30BaHUs
060CHOBbIBaTbL " €CTeCTBEHHbIE, OCHOBHbIE OCHOBHBbIX
peanu3osbiBaTh B 3HaeT OCHOBHbIE | Guonormyeckme U | ecTecTBeHHbIE, €CTECTBEHHbIX,
npodbeccuoHanbHon | ECTECTBEHHbIE, npodeccoHans | Guonormyeckne M | GUONOTMYECKUX "
[EeATeNbHOCTM Guonornieckne U | e nowsTust M | NpodeccuoHanbHbl | MPOGECCHOHAMHBIX
COBPEMEHHbIe npodbeccroHanbt | yetonpi e NOHSATUSA M | NOHSTMIA U MeTonoB
TexHonorumn c | b€ MOHATMA W | pepienns mMeToAbl  PEeLIeHus | peLueHus
v“cnonbL3oBaHnem METOAbI PELeHNA | o6 enpocheccno | oblenpod 6
pocbeccroHa | obLienpodeccnoHanbH
npuBopHo- 0obLenpoeccno | anpubix 3apay NbHBIX 3334 bIX 3a4au
WHCTpyMeHTanbHon | HalbHbIX 3aiad
6a3bl "
NO-20nk-4 obocHoBaHue 060oCHOBbLIBATL obocHoBaHus
“cnonbL3oBaTh
OCHOBHLIE MCMONb30BaHMA | MCMOMNb30BaHMe MCMONb30BaHUS
Ymeet npubopHo- npnbopHo- npubopHo-
€CTeCTBEHHbIe, 000OCHOBbIBATb o o
MHCTPYMEHTamNbH | MHCTPYMEHTANbHOM | MHCTPYMEHTaNbLHOM
Guonornieckne U | penonbsosaHue )
o 6Gasbl npu | 6asbl Npu peweHun | 6asbl  Npyu  peLleHun
npoeccnoHanbHele | npuGopHo-
peLueHnn obuwenpodeccuoHa | obienpodeccrmoHansH
OnNK-4 obuwenpodeccno | nbHbIX 3agay bIX 3a4a4
: mMeTonbl MpY | ot Gasbl  npwu
HarnbHbLIX 3aaay
pelexHun pelueHun
06UJ,eI'IpOCbeCCI/IOHaJ'I 06|_ue|-|pocbecc|/|o
bHbIX 3aaa4 HanbHbIX 3agay
WO-3onk-4 COBPEMEHHbIE 1CnonbL30Bath B | MCMONb30BaHUS B
TexHonornu n | NpodeccrMoHansHON | NpodeCccMoHanbHOM
Bnapeet meToapl JesiTensHoCTU [esiTenbHOCTU
HaBbIKaMu peLLeHum COBPEMEHHbIX COBPEMEHHbIX
NCNonb3oBaHUA B | o6uenpodeccno | TexHomoruii M | TexHomornii U mMeToaos
”E’checc"")”a”b” HanbHbIX 3a4ay MeTOAOB PELUEHUN | peLeHum
On AeATEeNbHOCTH obLienpodeccnona | ob6LienpodeccmorarnsH
COBPEMEHHbIX NbHbIX 334a4 bIX 3a4au
TEXHOMorum "
MEeToa0B
peLleHnH
obuwenpodeccuno
HarnbHbIX 3aaad




YACTb 2. OBLLLAA CXEMA OLLEEHMBAHUA XOOA U PE3YIIbTATOB U3YUYEHUA
AnCcUMNNUHDbI
O6LWme KpUTEePUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHas BeAOMOCTb-MaTpuLa OLeHUBAHNA X04a U pe3ynbTaToB U3y4eHUs AUCLUNNUHbI B
paMKax negarorm4yeckoro KOHTporssi

1 cemecTp

PexMm KOHTPONbHO-OLLEHOYHbLIX MEPONPUATUN
KaTeropus camo- B331MO- OueHKa co CTOPOHbI Komuc-
KOHTPOMS! M OLEHKM oLeHKa oLeHKa npenoja- npeacraBuTenst CUOHHad
BaTens nponsBoacTBa OLleHKa
1 2 3 4 5
BxopgHoe
BxogHowm 1 TecTUpoBaHue
KOHTpoO-nb Mpuem n
OLleHVBaHWe
WHgusnayanusaums
BbINONTHEHNS™,
KOHTPOIb 2
¢huKcMpoBaHHbIX
BugoB BAPC:
lMpoBepka
npenogaBaTenem
- TunoBon pacyeTt* 21 MHOMBMAYaNbHbIX
3agaHnn TMNOBOIro
pacueTa.
Tekywmn 3
KOHTPONb:
B3anmHoe
- CaMocTosiTENbHOE Bonpocei ans | obCywAeH
3.1 | camocTosiTENBHO ue no Onpoc
n3y4eHue Tem ro U3y4yeHusi Tem uToram
onpoca
nsa?(irL(:gKMX Tembl 1 BONpOCHI MpoBsepka
. 3.2 ansa BbIMOMHEHHbIX
3aHAT 1 CaMOKOHTpONs pabor
NOArOTOBKU K HAM
DpoHTanbHbIN
- B pamKax obLue- KOHTPOIb TeKyLLen
CUCTEMbIl KOHTPONS HemensM,
ycnesaemocTtu YCTaHOBMEHHLIMU B
yHUBEpCUTETE
- CamocTtoaTenbHble KapTouku ¢
NnpoBEpPOYHbIE 34 3agaHvem. Mpuem
paboThl 1 OLleHUBaHue
OTBeTbl Ha
BOMpPOCHI
- TectuposaHve 3.5 TeCTFC))BbIX Ourémi':Hmme
3afaHui
IMpomexyTo4yHas
aTtTectayus*
obyuvatomxcs no 4 Ok3ameH
nToram nsydeHuns
ONCUMMNNHBI

* OaHHbIM 3HAKOM MOMeYeHbl MHAVBUAYyanusnpyemble Buabl y4e6GHol paboThbl




2.2 O6Lwme KpUTEpUN OLIEHKM XoOa U pe3ynbLTaToB

M3y4eHnA y4eOHON ANCLUNITUHBI

1. ®opmMarnbHbIN KpUTEpUn NONy4eHUs ody4varoLmnMnca
NONIOXNUTENbHON OLeHKN NO UTOraM U3yyYyeHUss AUCLUNIIVHDI:

1.1 MNMpegycmoTpeHHas nporpamma
N3yYeHns QUCuUUNnHLl obyyarwmmcs
BbIMOMTHEHA NOMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxgown 13 npegycMOTPEeHHbIX NPOrpaMmmMon B1aoB paboT
no AMcuMninHe oby4aloniicst yenewHo otynTancs nepeg
npenogasatenemM, AEMOHCTPUPYS NMPU 3TOM OOJIKHBIN (HE HbKe
MWHMManbHO NPUEMIIEMOr0) YpOBEHb COOPMUPOBAHHOCTH
9M1EMEHTOB KOMMETEHLMN

2. N'pynnbl HedpopMmanbHbIX KpUuTepues

Ka4yeCTBEeHHOW OLeHKN paboTbl 06yvaloLerocs B pamkax u3y4eHUs QUCLMNIIUHDI:

2.1 KpuTepuun oLeHKM KayecTBa xoaa
npotecca usyvyeHus obyyarommcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN

yCcrneBaemocTm)

2.2. Kputepum oueHkn kadecTBa BbIMOMHEHUS KOHKPETHbIX
Buaos BAPC

2.3 Kputepun oLieHKM Ka4eCcTBEHHOIO
YPOBHS! UTOTOBLIX PE3YNbTATOB U3Y4EHUs!

2.4. Kputepun aTTecTauMoHHON OLLEHKN KaYeCTBEHHOTO YPOBHS
pe3ynbTaToB U3y4YeHUs AUCLMMNIMHDI

ANCUUNINHBI
2.3 PEECTP
aneMeHTOB (poHAA OLeHOYHbIX CPeACcTB Mo y4eOHOW AucUUnInHe
Npynna OueHOo4YHOEe CpeacTBO UMK €ro ANeMeHT
OLIEHOYHbIX CPeaCTB HavmeHoBaHue
1 2

1. CpepctBa ansa
BXOA4HOro KOHTpons

TecToBblE BOMPOCHI Anda nposegeHnda BXOOAHOIo KOHTpond

KpMTepvm OLEHKM OTBETOB Ha TeCTOBbl€ BOMPOChlI BXOAHOIo KOHTpOIid

2. CpepctBa

ONA HAMBUAyanusauum
BbINOJIHEHUS,

KOHTpons
t¢hnkcnpoBaHHbIX BUAOB
BAPC

3agaHusa ans BbINOHEHNSA TUMOBOIO pac4yeTa

KpMTepvm OUEHKM BbINOJIHEHNA TUMNOBOro pacyeTa

3. CpeactBa
And TeKywero KOHTponsa

BOI'IpOCbI 0714 CaMOCTOATESIbHOIO n3yvyeHuna TemMbl

O6wun ariropuTtM CaMoCTOATESTIbHOIo U3yveHund TemMbl

KpMTepl/Il/I OUEHKN CaMOCTOATESIbHOIo n3yvyeHuns Tembl

BOI'IpOCbI Ona camMonogroToBkKM Mo TeMaM npakTn4ecknx 3aHATUN

KpMTepl/Il/I OLUEHKN caMonoarotoBkM No teMam npakTtn4eCcKmnx 3aHATUN

4. CpeactBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3yYeHUSA QUCLMIMIIUHDI

TecToBLIE BOMPOCHI And npoBegeHnda MToroBoro TeCtmpoBaHuA

KpMTepI/II/I OLUEHKN NTOroBoro TectnpoBaHusa

OK3amMeHaunoHHas nporpamMmma no yqe6H0|7| ancunninunHe

I'Ipmmep 3K3aMeHaLMOoHHOoro buneta

lMnaHoBas npouenypa nposegeHna ak3amMeHa




2.4 OnucaHue nokasartesnen, KpuTepmeB U LWKan oueHMBaHUS U 3TanoB (hOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MWHUManbHbIN cpeaHun BbICOKWI
cdopmmpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUUA
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHKa «omiu4Ho»

« Heydoenemeopumenbﬁo»

«yaoenemsopumeano»

MokasaTens XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
Viipexc n Kop OLEHVMBaHMS — KomneTeHUs B nomnHo CcpopmMMpoBaHHOCTb CchopmmnpoBaHHOCTb CchopMMPOBaHHOCTb cpeacTea
HasBsaHue nhAnkaTopa WHavkaTope 3HaHVs, ymeHns:, | Mepe He chopmmpoBaHa. KOMMeTeHLMM KOMMeTeHLWW B LienoMm KOMMETEHLM NOTHOCTLIO KOHTpOnS
KOMNEeTeHU | AOCTIKEHUN KOMNETEHLIUN HaBbIKU MMetoLmxcs 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMUpoBaHMS
u KoMneTeHuum (BnapeHus) YMEHUIA N HaBbIKOB MUHUMATbHbBIM TpeGoBaHUsM. TpeBoBaHUsM. KOMMETeHLMI
HeagoCTaToOvHO Ans TpeboBaHusaM. Mmetowmxcsa 3HaHui, Nmetowmxcsa 3HaHun,
peLUeHns NPaKTUYeCcKnx MmetoLmxcs 3HaHui, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccrnoHanbHbIX) YMEHWIN, HaBbIKOB B MOTMBaLMN B LIENIOM MOTUBALIMK B NOSTHON
3agav LienioM JOCTaToYHO ANA | [0CTaTOYHO ANS peLleHns Mepe [0CTaTo4YHO ANs
peLUeHns NPaKTUYeCKnx cTaHAapTHbIX peLleHns CIOXHbIX
(npodpeccrnoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodheccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agad 3agav
Kputepumn oueHnsanus
MonHoTa 3HaHui 3HaeT OCHOBHble ®parmeHTapHble 3HaHUS He nonHble 3HaHuA CdhopmupoBaHbl, HO C CdpopmupoBaHbl B
MaTeMaTuyeckne | OCHOBHbIX MaTeMaTUYECKUX | OCHOBHbIX HekoTopbIMK Npobenamm nosiHoM o6beme 3HaHUs
noHATUS anrebpbl | NOHATWIA anrebpbl u mMaTemaTn4eckmnx 3HaHWS1 OCHOBHbIX OCHOBHbIX
1 reomeTpuu, reomeTpuu, noHATUIA anrebpbl 1 MaTemMaTU4eCKVX MNOHATUIA | MaTeMaTUYeCKUX NOHATUN
MaTemMaTU4yeckoro | MaTtemaTU4yecKoro aHanusa, | reomeTpum, anrebpbl 1 reomeTpum, anrebpbl 1 reomeTpun,
aHanusa, Teopum | Teopun BEPOSITHOCTEN U MaTemMaTn4YecKoro MaTemMaTn4YecKoro MaTemaTn4ecKoro
BEPOSITHOCTEN 1 maTtemaTn4eckon aHanuaa, Teopumn aHanuaa, Teopumn aHanuaa, Teopum
MaTemaTuyeckon CTaTUCTUKM AN peLleHns BEPOSATHOCTEW U BEPOSATHOCTEW U BEPOSATHOCTEW U
CTaTUCTUKN Anst obLenpodeccnoHanbHbIX mMaTemaTn4yecKomn mMaTemaTn4yecKomn MaTemaTuyecKon TeopeTudeckve
peLueHus 3agav CTaTUCTWKN ANs CTaTUCTWKN ANS PELUeHUs | CTaTUCTUKW ANS peLleHns
obuenpodeccno pelueHus obuienpodeccuoHanbHbix | 0bLenpodeccuoHanbHbIX v npakTseckue
HanbHbIX 3a4ad obuienpodeccnoHansH 3agay 3apay BOnpock!
3K3aMeHaLMOHH
bIX 3afaH oro 3afaHus
OrK-4 MO-1onka Hanuuue ymenui Ymeet ®parmeHTapHoe ymeeT YacTtuuHo ymeeTt XopoLuo ymeeT B coBepLueHcTBE ymeeT I/IH,D,VIBI/I,D,yaJ'IbI:iO
ncnonb3oBaTthb Mcnonb3oBaTh OCHOBHbIE ncnonb3oBaTtb MCMOMb30BaTh OCHOBHbIE Mcnonb3oBaTh OCHOBHbIE & 33713HMe No
OCHOBHbIE mMaTtemaTnyeckmne NoHATUS OCHOBHbIE maTemaTu4eckve NoHATUS | MaTteMaTuyeckue MoHATUA THNOBOMY
Matematuyeckue | anrebpbl 1 reomeTpuu, maTemaTuyeckve anrebpbl 1 reomeTpum, anrebpbl 1 reomeTpun, ;
noHATUS anrebpbl | MaTemMaTU4eckoro aHanusa, | MOHSTWS anrebpbl n mMaTemaTu4eckoro MaTemaTn4ecKoro piﬁqizy,
1 reomeTpuu, TEOopUN BEPOSITHOCTEN 1 reomeTpuu, aHanuaa, Teopum aHanuaa, Teopuu P
MaTeMaTuyeckoro | maTemaTu4eckon mMaTemaTu4eckoro BEPOSITHOCTEN 1 BEPOSITHOCTEN U

aHanusa, Teopuu
BEPOSATHOCTEN U
mMaTemMaTnyeckon
CTaTUCTVKK Anst
peLueHus
obuenpodeccno
HanbHbIX 3a4ay

CTaTUCTUKM AN PELIEHMS]
o6LenpoeccroHarnbHbIX
3agau

aHanusa, Teopun
BEPOSATHOCTEN U
mMaTemaTn4yeckon
CTaTUCTWKN ANsi
peLleHus
obuienpodeccnoHansH
blX 3agay

MaTemMaTU4ecKomn
CTaTUCTUKN ANS pELLeHUs
obLienpodeccuoHanbHbIX
3agaqy

MaTemaTU4eckon
CTaTUCTVKN ANsi pelleHunst
obLenpodeccnoHanbHbIX
3agay




Hannune HaBblkoB
(BrnageHue onbiToMm)

Bnapgeet
HaBblKaMu
MCNonb30BaHUA
OCHOBHBbIX
MaTeMaTn4eckmnx
NOHATWI anrebpbl
n reomeTpuu,
MaTtemMaTtun4eckoro

He Bnageet HaBblkaMu
MCMOrb30BaHNS OCHOBHbIX
MaTeMaTU4eCKNX NOHSATUIA
anrebpbl 1 reomeTpuu,
MaTemMaTU4YecKoro aHanmaa,
TEopun BEPOSITHOCTEN U
MaTemMaTU4ecKom
CTaTUCTMKM ANS peLleHns

YactnyHo Bnageet
HaBblkamun
MCnosnb30BaHUA
OCHOBHBbIX
MaTeMaTU4ECKNX
NOHATWI anrebpbl 1
reomeTpum,
MaTeMaTU4eCKoro

XopoLuo Bnageet
HaBblKamMy UCNOJb30BaHWS
OCHOBHbIX
MaTemMaTU4eCKVX NOHATUIA
anrebpbl 1 reomeTpum,
maTemaTn4eckoro
aHanusa, Teopum
BEPOATHOCTEW U

B coseplueHcTBe Bnageet
HaBblkamy UCMOMb30BaHUS
OCHOBHbIX
MaTeMaTUYeCKnX NOHSATUN
anrebpbl 1 reomeTpun,
mMaTemMaTn4eckoro
aHanusa, Teopum
BEPOSATHOCTEN U

WD-2onk.4

aHanusa, Teopun | obLenpodeccnoHanbHbIX aHanusa, Teopumn mMaTemaTn4eckon mMaTemaTnyeckon
BQpOﬂTHOCTeVI n 3adad BGpOﬂTHOCTeVI n CTaTUCTUKM ONA pelleHna CTaTUCTUKM OnA pelleHns
MaTemaTuyeckon mMaTemaTu4ecKon obLenpodeccmoHanbHbIx | 0bLienpodeccuoHanbHbIX
CTaTUCTVKN Ans CTaTUCTWKN ANs 3agaq 3agay
peweHns peweHns
obuienpodeccro obLenpodeccrmoHansH
HanbHbIX 3a4au blX 3agay

[MonHoTa 3HaHun 3HaeTt He 3HaeT o6ocHoBaHue YacTtuyHo 3HaeT XopoLuo 3HaeT B coBeplueHcTBE 3HaeT
obocHoBaHue NPUMEHEHNs1 COBpEMEHHOro | obocHOBaHMe obocHoBaHue obocHoBaHue
nNpUMeHeHns mMaTemaTnyeckoro NpUMeHeHNs NpUMeHeHNs npyMeHeHns
COBPEMEHHOI0 WHCTpYMeHTapus n COBPEMEHHOro COBPEMEHHOro COBPEMEHHOTI0
mMaTemaTmn4eckoro OCHOBHbIX MaTeMaTU4ecKkux MaTtemMaTn4eckoro MaTtemMaTn4eckoro mMaTeMmaTmn4eckoro
VHCTPYMeHTapus MeTOAOB ANS peLleHus VNHCTPYMEHTapus un VNHCTPYMEHTapus un WHCTPYMEHTapus un
N OCHOBHbIX 06U.|,erlp0CbeCCI/IOHaﬂbeIX OCHOBHbIX OCHOBHbIX OCHOBHbIX
MaTeMaTn4eckmnx 3adav MaTemMaTun4ecknx MaTteMaTn4ecknx mMeTogoB mMaTeMaTn4ecknx metTogos
MeTOA0B ANs MeTOAO0B ANA peLleHns AnsA peLueHns AnSA pelleHns
peLueHus obLenpodeccrmoHansH obLenpodeccuoHanbHeix | obwenpodeccnoHanbHbIX
obenpodeccuo bIX 3apav 3agad 3agad

HalnbHbIX 3a4a4

Hanuune ymenui

Ymeet

He ymeeT o6ocHOBbLIBaTH

YacTtuuHo ymeeTt

XopoLuo ymeeT

B coBeplueHcTBE ymeeT

0boCHOBbIBaTb NpYMEeHeHNe COBPEMEHHOrO | 0DOCHOBbLIBATb 00OCHOBbIBaTb 060CHOBbIBaTb
nNpUMeHeHne MaTemMaTU4ecKoro npUMeHeHue npuMeHeHne npuUMeHeHne
COBPEMEHHOIo VNHCTPYMEHTapusi u COBPEMEHHOrO COBPEMEHHOro COBPEMEHHOTO
MaTeMaTu4eckoro | OCHOBHbIX MaTEMATUYECKUX | MaTemaTu4eckoro MaTeMaTU4eckoro MaTeMaTU4ecKoro
VHCTPYMEHTapusi METOOB ANS pPeLUeHUs] VHCTPYMEHTapusi n VHCTPYMEHTapusi u MNHCTPYMEHTapusi 1
1 OCHOBHbIX o6LwenpodeccnoHanbHbIX OCHOBHbIX OCHOBHbIX OCHOBHbIX
MaTeMaTu4ecKkmx 3apay MaTeMaTU4eCcKux MaTeMaTU4Yeckux MeTogoB | MaTeMaTU4ecKux MeTonoB
MeToAoB Ans MeTOAO0B ANS PeLLeHUst Onsi peleHust Ons pelueHust
peLueHus obLenpodeccnmoHansH obLenpodeccuoHanbHeix | obwenpodeccnoHanbHbIX
obLenpodeccuo bIX 3apav 3agad 3agad
HanbHbIX 3agay

Hanuuve HaBbIkOB Bnapeet He BnapeeT HaBblkamu YacTtuuHo Bnageet XopoLuo Bnageet B coBeplueHcTBe Bnageet

(BnageHue onbIToM) | HaBblkamMu NPUMEHEHNSI COBPEMEHHOIO | HaBblKamu NPUMEHEHNS HaBblkamy NPUMeHeHNS HaBblKamy NPUMEHEHNS
NpUMeHeHUs MaTemMaTU4ecKoro COBpPEMEHHOIo COBpPEMEHHOIo COBPEMEHHOT0
COBPEMEHHOIO VHCTPYMEHTapus 1 MaTeMaTU4Yeckoro MaTeMaTU4Yeckoro MaTeMaTU4ecKoro
MaTemMaTU4eckoro | OCHOBHbIX MaTEMaTUYECKUX | MHCTPYMeEHTapusi 1 VHCTPYMEHTapusi u MHCTPYMEHTapusi 1
MHCTPYMEHTapusi METOOB ANS peLUeHUst OCHOBHBbIX OCHOBHBbIX OCHOBHBbIX
M OCHOBHbIX obLwenpodeccnoHanbHbIX MaTeMaTUYeCKUX MaTeMaTU4Yeckux MeToaoB | MaTeMaTU4YecKux MeTonoB
MaTemMaTU4eckmx 3agad MEeTOAO0B AN peLLeHUst Onsi peleHust Ons pelleHust
MeToAoB Ans obLenpodeccrmoHansH obLenpodeccuoHanbHbiX | 0bLenpodeccnoHanbHbIX
peLueHus bIX 3apad 3agav 3agad
obLenpodgeccuo

HalnbHbIX 3a4a4

TeopeTtunyeckue
N NpakTuyeckme
BOMpPOCHI
9K3aMeHauMOHH
oro 3afaHus,
VHAMBUAYarbHO
e 3afjaHue no
TUMNOBOMY
pacuyeTy;
onpoc




MA-3onk.4

MonHoTa 3HaHun

3HaeT OCHOBHblE
npumMmeHeHua
Teopum
BEPOATHOCTEW U
MaTemMaTu4eckon
CTaTUCTVKK ONst
pelleHus
obLenpodgeccuo
HamnbHbIX 3agay

He 3HaeT OCHOBHbIe
NpUMEHeHNst Teopum
BEPOATHOCTEN U
MaTeMaTU4eCcKomn
CTaTUCTUKM AN peLleHns
obLwenpodeccnoHanbHbIX
3agay

YacTtnyHo 3HaeT
OCHOBHbIE MPUMEHEHMS
TEopuM BEPOATHOCTEN 1
MaTemaTU4eckom
CTaTUCTMKM Ans
peLueHus
obLenpodeccrmoHanbH
bIX 3a4au

XOpoLLO 3HAeT OCHOBHbIE
npYMeHeHust Teopun
BEPOSATHOCTEN U
MaTeMaTn4eckom
CTaTUCTUKM NS pelleHns
obLenpodeccrmoHanbHbIX
3afaq

B coseplueHcTBe 3HaeT
OCHOBHbIE NPUMEHEHUS
TEOopUN BEPOSTHOCTEN 1
MaTemaTu4ecKon
CTaTUCTVKN ANs peLleHunst
obLenpodeccrmoHanbHbIX
3agad

Hanuune ymenui

Ymeet
ncnonb3oBaTb
MaTemaTtuyeckue,
cTatucTnyeckue un
KOnn4ecTtBEeHHble

He ymeeT ncnonb3oBarb
mMaTemaTuyeckme,
CTaTUCTUYECKME U
KONMYEeCTBEHHbIE MeToAb! B
peLleHn

YacTtuuHo ymeet
1cnonb3oBaThb
maTemaTunyeckue,
cTaTucTuM4eckme un
KOMMYECTBEHHbIE

XopoLuo ymeeT
ncnonb3oBaTb
maTemaTuyeckue,
cTaTucTun4eckme un
Konn4yecTtBeHHble MeToabl

B coeplueHcTBE ymeeT
Mcnonb3oBaTb
maTtemaTtunyeckue,
cTaTUCTUYECKne 1
KONMYeCTBEHHbIE MeToAb!

MeToAbl B obLenpodeccrmoHanbHbIX MeToAbl B peLLeHnm B peLueHun B peLleHun
peLueHun 3agad obLenpodeccrmoHansH obLenpodeccuoHanbHeix | obwenpodeccnoHanbHbIX
obenpodeccuo bIX 3apav 3agad 3agad
HanbHbIX 3a4au
Hanuuyve HaBbIkOB Bnapgeet He BnageeT HaBblkamu YacTtuuHo Bnageet XopoLuo Bnageet B coBeplueHcTBe Bnageet
(BnageHue onbITOM) | HaBblkamu ncnonb3oBaHus HaBblkamMu HaBblKamMy UCNONb30BaHWS | HaBblKaMMW UCMOMb30BaHUSA
Mcnonb3oBaHus maTtemaTuyeckux, Mcnonb3oBaHus maTemaTu4eckux, mMaTemMaTu4eckux,
MaTemaTuyecknx, | CTaTUCTUYECKUX U MaTemMaTU4ecKuX, CTaTUCTNYECKUX U CTaTUCTUYECKUX 1
CTaTUCTUYECKNX U | KONUYECTBEHHbLIX METOA0B CTaTUCTUYECKNX 1 KONM4ECTBEHHbIX METOA0B | KONMUYECTBEHHbIX METOL0B
KONMYECTBEHHbIX peLueHns KONNYECTBEHHbIX peLueHus peLueHus
MeTo0B obLenpodeccnoHanbHbIX MeTO/0B peLleHunst obLenpodeccuoHanbHeix | obwenpodeccnoHanbHbIX
peLueHus 3agav obLenpodeccmoHansH 3agaq 3agay
obLenpodeccno bIX 3agay

HanbHbIX 3a4ay

TeopeTuyeckune
1 NpaKkTuyeckne
BOMPOCHI
3K3aMEeHaLMOHH
oro 3afaHus,
nMHAVBMAYanbHO
€ 3ajaHue no
TMNOBOMY
pacuery;
onpoc




YACTb 3 MeTtoaunuyeckue matepuansl, onpeaensrolime npoueaypbl oLeHMBaHUA 3HaHUN,
YMEHUIN, HaBbIKOB, XapaKTepu3yrLux 3Tanbl hopMnupoBaHMA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEO6GXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. CpenctBa
ANSA HAMBUAYanu3auum BbINOJTHEHUSA, KOHTpons PMKcupoBaHHbIX Bugos BAPC
MpumepHbIM NepevyeHb TeM TUMOBOIO pacyeTa

1 Cemectp

— INluHenHasa anre6pa n aHanuMTU4Yeckasa reomeTpus: BeluvcneHve onpegenvtenen BbICLUMX MOPSOKOB.
PelueHne cuctem nMMHENHbIX ypaBHEHUN MeTodoM obpartHon maTpuubl; no dopmynam Kpamepa. Bekrtop.
OcCHOBHble MOHATUSA, CKansipHOe Npou3BeAeHne BeKTOpoB. [psimas nuHus Ha nnockoctu. Kpmeble BTOporo
nopsigka. lNnockocTb 1 NpsiMasl B NpOCTPaHCTBE.
— Matematnyeckuin aHanu3a: Teopus npegenos. [ponssogHas pyHKLMK.
— UHTerpanbHoe ncuncnenme HeonpegeneHHole n onpegeneHHble MHTerparnboi.
— Teopusi BEpOATHOCTEN C 3neMeHTaMu maTemaTuveckom ctaTucTukn: OCHOBHble Teopembl Teopun
BeposATHocTen. CnyyanHble BenuuuHbl. BapuaunoHHble psagel. [lpoBepka CTaTUCTMYECKUX TMMNOTEs.
JInHenHas koppenauus.

MeToauyeckue pekoMeHAALMU NO BbINOMIHEHUIO TUMOBbLIX pac4yeToB

N3ydyeHne noboro pasgena gucuunivHel cnegyet ¢ paboTel Hag TeopeTudeckuMm MaTepuanom. [Ons
3TOro HeobXoOUMO M3y4nTb TeopeTUYecKkuin maTepuan no y4yebHuky n nekunam. Ocoboe BHMMaHNE HYXHO
obpaTuUTb Ha onpefeneHnsi OCHOBHbIX MOHATMI, NOApOOHO pas3obpaTb NpUBEOEHHbIE MPUMEPHI, BblyYNUTb
dopmynbl. 3aTeM MOXHO NEPEXOAMTL K BbIMOMHEHMIO 3aaaHuin. [pu nx BbinonHeHun TpebyeTtca obocHoBaTb
KaXkabl aTan pelleHnsi, ICXOAs N3 TeEOPEeTUYECKNX NOMOXEHUIN Kypca; BblYMCIIEHMS pacnonaraTb B CTPOrom
nopsiake. YepTexun MoXHO BbINOMHATbL OT PYKWU, HO aKKypaTHO.

PelueHve kaxagon 3agayum JOMKHO JOBOAUTLCS A0 OTBETA, Tpebyemoro ycnosmeM. B npoMexxyTouHbIX
BbIYMCMEHUSAX HE crieayeT BBOANUTb NPUBNMKEHHbIE 3HAYEHMS KOPHEN Yicna v T.0.

lMonyyeHHbIe OTBETHI NONE3HO NPOBEPATH.

Bce TMnoBble 3agaHusa JOMKHbI BbITb OHOPMIEHbI B OTAENLHOM TeTpaau.

TunoBble pacyeTbl AOMMKHbI BbLIMNOMHATLCA CaMOCTOSITENIbHO. HecaMOoCToATEeNbHO BbINONIHEHHAs
paboTa He faeT BO3MOXHOCTU MpenoaaBaTernto-peLeH3eHTy ykasaTb obydalowemycsa Ha HegocTaTkm B €ro
paboTte, B yCBOEHMM UM y4yebOHOro martepuana, B pesynbrate 4ero obydawowumncs He npuobpeTtaer
HEOOXOAMMbIX 3HaHUM Y MOXET OKa3aTbCHA HEMOATOTOBIIEHHBLIM K 9K3aMeEHY.

lMpopeueH3npoBaHHble TUMNOBblIE pacyeTbl BMECTe CO BCEMU MUCMPaBNEeHUSMU WU OOMOMHEHUAMMU,
cAenaHHbIMK No TpeboBaHMIO peLleH3eHTa, crieqyeT COXpaHaTh.

[Mpy BLINOMHEHMU TUMOBLIX pPacyeToB HaAO CTPOro NpUOEpPXKUBATLCA YKa3aHHbIX HWXe npasun.
PaboTbl, BbINOMHEHHbIE 6€3 COBMNIOAEHUS 3TUX NPAaBUIT, HE 3a4MTLIBAOTCS U BO3BpaLlaTca obyyarowemycs
Aansi nepepaboTku.

1. TwnoBoun pacyeT crnegyeT BbIMOMHATL B OTAENbHOM TeTpagu, YepHunamu nioboro useTta, kpome
KpacHOro, ocTaBnss Nons AN 3amevyaHnii peLeH3eHTa.

2. Ha obnoxke TeTpagn OOMKHbI OblTb ICHO HanucaHbl Gamunus, UM U O0T4ecTBO obydatollerocs,
HasBaHWe OUCUMNWHBI, PakKynbTeT, rpynna.

3. B paboty gomkHbl ObiTb BKMOYEHbl BCE 3adayn, ykasaHHble B 3adaHuu, CTpPOro no CBOEMY
BapuaHTy. TunoBble pacyeThbl, coAepXxaluue He BCe 3aayu 3ajaHus, a Takke coaepxallmne sagayvv
He CBOEero BapumaHTa, He 3a4MTbIBaloTCS.

4. PeweHne 3agay Hago pacnonaratb B Nopsiike HOMEPOB, YKa3aHHbIX B 3aflaHUsX, COXpaHsast HoMepa
3ajau.

5. Tlepepn pelleHnem kaxaow 3afadv Hago BbiNMcaTb MOMHOCTbIO ee ycrioBue. B Tom cnyyae, ecnu
HECKOIbKO 3ajay, M3 KOTOpbIX obyyatoLwminca BelbUpaeT 3agadvy CBOEro BapuaHTa, UMEKT OO0LLyHo
opMynunpoBKy, cregyeT, nepenncbiBas yCnoBne 3agayu, 3aMeHnTb obmne AaHHbIe KOHKPETHBIMM
13 COOTBETCTBYIOLLEIO HOMEpA.

6. PeweHve 3agay cnegyet m3naratb NOAPOOHO U akKypaTHO, OOBACHAS U MOTUMBMPYS BCE AENCTBUS
Nno XO4y pelleHus n genas HeobxoanmMble YepTEeXM.

7. Tlocne nonyyeHWss MpOPELEeH3NPOBaAHHOM paboThl, Kak He 3a4TeHHOW, TaK W 3a4YTEeHHOMN,
obyyalwmncss OOMKEH WCMNpaBUTb BCE OTMEYEHHblE PELEH3EHTOM OWubKM W HedoyeTbl U
BbINOMHUTL BCE peKoMeHJauun peLieH3eHTa.

Ecnu peueH3eHT npeanaraet BHECTU B peLLEHUs 3a4ay T€ UK UHble UCNPaBIeHNs UK OOMONHEHUS
W coaTb UX AN NOBTOPHOM NPOBEPKK, TO 3TO criegyeT caenatb B KOPOTKUIN CPOK.



B cnyyae He3auyeTa paboTbl U OTCYTCTBUSA NPSIMOrO YKa3aHWsl PeLeH3eHTa Ha To, YTO obyvaromincs
MOXET OrpaHUYnNTLCA MPEeCcTaBIEHNMEM MWCMPaBIIEHHbIX PELleHWMA OTAENbHbIX 3adad, Bcs paboTa [ormkHa
ObITb BbINONIHEHA 3aHOBO.

lMpn NoBTOpHOW caa4ve TUMOBOrO pacyeTa AOSHKHA 06s3aTenbHO HaxoAuTbCsl NMPOpeLeH3npoBaHHas
paboTa u peLeH3usa Ha Hee. B cBsA3M ¢ 3TUM pekomeHayeTcs paboTy Hag owmnbkamu genaTb B TOM e caMom
TeTpagu. BHOCUMTb ncnpaBneHus B cam TEKCT paboTbl MOCNe ee peLieH3MpoBaHMs 3anpeLaeTcs.

Ecnn TunoBon pacyeT «He 3auyTeH», crnegyeT caenaTtb paboTy Hag owwmbkamu B TOW Xe camoWn
TeTpagu, u elle pa3 caatb TUMOBOW pacyeT PeLeH3eHTY.

OG6pa3sey 3agaHUi TUMOBbIX pacyeToB
3aganme 1. Pemuts cucteMy TMHEHHBIX ypaBHEHUIL:
a) mo ¢popmyinam Kpamepa;

0) MaTPIYHBIM CIIOCOOOM;
B) metonom ["aycca.

2X -3y -5z =1,
3X+Yy—-2z=-4
X—2y+Z=05.

3aoanue 2. [lanpl xoopnuHatel BepimnH mupamuabl ABCD. TpeOyercs: a) 3ammcaTh pa3lioKeHHE BEKTOPOB

AB y AC, AD 1o OpTaM KOOPIMHATHBIX OCEH M HAWTH MOMYJIH 3THX BEKTOPOB; 0) HaWTH CKaJspHOE

MPOU3BEACHHE BEKTOPOB AC uw AD , B) HaliTH yron MexJy BEeKTOpamu AB u AC ; T) HAUTH MIPOEKIINIO

BCKTOpa AB 10 HAlIpaBJICHHUIO BEKTOPpa AD.
A(133:6), B(2;2;1), C(-1;0;1), D(-4;6;-3).

3aoanue 3. JlaHbl KOOPAWHATHI BepIINH TpeyronbHuka ABC. Tpebyercs HalTH:

a) ypaBHEHHUS CTOpOH TpeyroiasHuka AB, BC, AC;
0) BHYTpEHHHH yroa B B paguaHax;

T) ypaBHeHHE Menuansl AE u ee JUiHY;

n) ypaBHeHue BbicoTsl C/1 1 ee [unHY;

€) TOUKY IlepecedeHust MeIMaHbl U BEICOTHI;

) TIOCTPOMTE YePTEXK.

A(-5;14), B(-12;-10), C(4;2).

3aoanue 4. JlanHoe ypaBHEHNE KPUBOM BTOPOTO MOPS/IKA MIPUBECTH K KAHOHUYECKOMY BUIY, HAWTH KOOPAWHATHI

(hOKyCOB M BEPIIHH, IIOCTPONUTE MOITYUYCHHYIO KPUBYIO.

16x%+ 25)° - 32x + 50y — 359 = 0.
3ananue 5. Beruucnute npenensl.

im 2x2—7x+3_6)|im3x2+4x+2_)"m Ix-2
o8 x2-2x—3 " o= x?P4x-5 " =414+2x-3

3x+1

. Sin6x_ . (X+2
nlim ——; plim| ——
x>0 2tg3x x>\ X—3

3aoanue 6. I/ICCHGL[OBaTL (byHKHI/II/I Ha HECMPCPBIBHOCTL € MOMOIIBIO OAHOCTOPOHHUX ITPEACJIOB, CACIIATh YCPTCIK.



-

a)f(X)=<

S

3ananue 7. Haiity npousBoHy0 QYHKIMH.

a)y = (1+ 9X2)' arcthx; 6y =

1 3 2
y:EX +3x° 1.
3ananue 9. Beruncnute HeonpeaeneHHbIA HHTETrpall.

2 )
o [| 3%+ 8 x—1+; dx; o) [sin( 2x —1)dx;

B) j(l—SX) -eXdX; T) I

X+ 4, ecnu

X% + 2, ecnu

X< -1

-1<x<1],

2X,eciu X =>1.

x> +6x+5

arcsin 2x

V1—4x?’

3aganmne 8. ccnenoBats QyHKIHIO U IOCTPOUTE €€ TPadHK.

3X

6)Yy=——.

x—-1

nY =In/X* +2x+5.

3aganne 10. BEIYUCTUTE TUTOMAAG TUIOCKON (DUTYPHI, OTpAaHIMYCHHON 3aJaHHBIMH JTHHUSMH, CACTIAaTh YePTEK.

y=7-x*2x+y=0.

3apanume 11. Pemuts 3anauy.

Nmeercst 8 00pas3ioB MIIEHWIBI, W3 KOTOPBIX TPH 3apaxkeHbl kiemoMm. Haynady B3siam nBa oOpasma. Haiitu

BEPOATHOCTDH TOT'O, YTO: a) o0a 3apaxKCHbI KJICIIOM; 6) OJIMH 3apaX€H KJICIIOM, a Z[pyFOﬁ HCT.

3ananme 12. 3ak0oH pacrpe/ie/icHusl JUCKPETHOM Cly4aiiHON BenunHbl X 3a/aH B BU/C TaOIUIIBL.

Haritu:

L4 BEPOSTHOCTD pi,

o MAaTEeMAaTHYCCKOC OKUAAHUC, TUCIICPCUIO U CPEAHEEC KBAAPATHUICCKOC OTKIIOHCHHUC,

e  (yHKOHIO pacTipeieNeHus] BEPOATHOCTH 3TOH BETUUHUHBI F (X) , 1300pa3uTh ee rpayuIecKu;

e  HaliTH BEpOATHOCTH IONAaHUs BEJINYNHBI B UHTepBa (5;13).

-3

6

9

12

15

0,1

0,2

Di

0,1

0,2

3apanue 13. Cnyyaiinas BenmuuuHa X 33/1aHa MHTErpanbHON QyHKUMEH pacupenenenus. Haitru:
®  IUIOTHOCTH pacrpezeneHus (andpdepeHnaibayo QYHKIHIO pacipelelIeHNs ) CIlydaifHON BETMYHHBI;

o MOCTPOUTH rpaq)m( (1)yHKIII/II/I pacopeacjacHus u eé IIJIOTHOCTH,

o BBIYUCIUTb MATEMATUYCCKOC OXKUJAHUE, NTUCIEPCUIO U CPEAHEC KBAAPATUICCKOC OTKIIOHCHUEC.




-

0, npu x<15

F(X)=<2x-3, npu 15<x<2

1)

3)
4)
5)

6)

8)
9)

10)
11)

1, npu X>2

\

3ananue 14. Pemuts 3anauy.

H3BeCTHO, YTO MPOLICHT JKMPa B MOJIOKE OOJIBIION TPYIIIbI KOPOB €CTh CIIy4yaiiHasi BENUYMHA X, pacrpe/ieicHHas
10 HOPMAaJbHOMY 3aKOHY, C MAaTeMAaTHYeCKHM OXMIAHHEM @& M CPEAHHM KBaJpaTHYCCKHM OTKIOHeHHeM O .
Tpedyercs:

® COCTaBHUTh ypaBHEHHUE M OCTPOUTH rpaduk KpuBoii pactpenenenus f(x);
® HaiffTH BEPOATHOCTH TOTO, YTO B PE3YJNbTATe WCHBITAaHHS X NPUMET 3HAUCHHUE, NMpUHAIC)KAIIee

HHTEPBATY (a, ﬂ );

® HAalTH BEPOATHOCTH TOTrO, YTO % JKHpa B MOJIOKE y B3SITOM Hayaady KOPOBBI OTIHMYAaeTCsi OT
MaTeMaTHYeCKOro OXKUIaHus He 6ojee yeM Ha & %;

e HAalTH TIpaHHUIBL, B KOTOPBIX ¢ BeposTHocThIi0 0,9973 cienyer oxumate % Kupa B MOJIOKE 3TOH
TPYIIIBEI KOPOB.

a=39, 0=018 =36, =42, =1

3ananue 15. /lanbl pe3ynbTaThl I3BMEPEHUS B CAHTUMETpPAX ClIy4aiiHO BEIOpaHHBIX 20 KOJIOCKOB, TpeOyeTcs:

COCTaBHUTh MOCJIEI0BATENBHOCTD TONIYUYEHHBIX H3MEPEHUIl B BO3pacTaroIeM MOopAaKe (PaHKUPOBAHHBIN pAN);
COCTaBUTh JUCKPETHBI BapHAIMOHHBIH PSI C COOTBETCTBYIOIUMH YacCTOTAMH M OTHOCHTENbHBIMU
4acTOTaMu;

MIOCTPOUTD TTOJIMTOH OTHOCHUTENILHBIX YacTOT;

HaWTH SMIUPUYECKYIO QYHKIMIO pactpenenenus F*, mocrpouts ee rpaduxk;

BBIYHCIINTh OCHOBHBIE BapHAallMOHHbBIE XapaKTEPHCTHKH BHIOOPOYHOH COBOKYNHOCTH: CPEAHIOI0 BEIOOPOYHYIO

X4 » AMCIEPCHIO D ¢ » CPellHee KBaapaTHieckoe oTkoHeHne O ;

onpenenuts Mmony M, u meauany M,;
MOCTPOUTH KOMYJIATUBHYIO KPUBYIO;

HallTH XapaKTePUCTHKHU PacCessHust: KO3 PUIMEHT Bapualun V , pasmax R ;

BBIYMCIIMTH CPEIHIOK KBAaJPATHYECKYIO OIIMOKY BEIOOPOYHON CpemHe SXf ;
6

HaWTH CTaTUCTHYECKHE (TOUCUHBIE) OICHKH NapaMeTPOB paclpeleIeHus;

HANTH JIOBEPUTENIbHBII HHTEPBAI JUIs TEHEPATBHON cpeiHeil Ha ypoBHe 3HauuMocth ) =0,99.

45:46;4,8;4,8;4,7,4,7,46;4,5;4,4;47,4,7,4,8;49;4,8;4,7,4,6;4,7;,4,9;4,9; 4,8.

3apanue 16. B pesynbrare ncnbiTaHus ciydaiiHasi BeTMUMHA X NPUHSATIA PSJ] 3HAUEHHUH, TpeOyeTcs:

B
1)
2)

3)

4)
5)

6)

PE3YJIbTATC UCIBITAHUA cnyqaﬁHaﬂ BCJIMYMWHA XHpI/IHHJ'Ia A 3HAUCHUMH, Tp€6y€TC$IZ
COCTaBUTh HHTCpBaIILHLIﬁ pAa;
MOCTPOUTH TMCTOTrPAMMY INIOTHOCTU OTHOCUTEJIbHBIX YaCTOT,

BBIYUCJIUTL CPEIAHIOIO BLI60pO‘-IHyIO xe , AUCIIEPCUIO Dg , CpeaHeC KBAAPATUICCKOEC OTKJIIOHCHHUE O-g

BBIOOPOYHON COBOKYITHOCTH;
BBIYUCIUTH MOy M, Meauany M, u koddduuneHT Bapuaun V,

2
BBIYMCIIMTE CTATUCTHYECKUE OIICHKH: S — UCTpaBlieHHasl [ucnepcus u S — HUCIpPaBJIEHHOE CpeHee
KBaJIpaTUUECKOE OTKJIOHEHHUE;
¢ HazexHOCThIo 0,9 yKka3aTh JOBEPUTENBHBIN HHTEPBAJI AJIs TeHEPAIbHON CpeaHe.

53 63 52 51 48 64 60 57 53 46
67 48 61 68 65 56 55 50 62 63



48 48 55 57 52 64 60 60 55 52
49 50 63 62 47 48 62 63 67 68
59 58 54 57 56 50 49 62 60 61

3aganue 17. B ArpoHOM, H3ydas 3aBHCHMOCTB YPOXKAWHOCTH ¥ 3€pHOBBIX KYJIBTYpP OT KOJIMYECTBA yI0OpEHUI
X, BHECEHHBIX Ha | TeKTap MallHy, MOTyYII PSI JaHHBIX, TpeOyeTcs: 1) HaliTh ypaBHEHHE TIPSMON JTMHUHM PETPECCUH H
MOCTPOUTH TpadUKu SMIUPUYECKOH (KOPPEJSIIMOHHOE I0Jie) M TEOPETHYECKOW JIMHUM perpeccud; 2) HaWTh
K03((ULNEHT KOPPEISIIMY U ClIeNaTh BBIBOJ O TECHOTE M HAIIPABJICHUH JIMHEHHOM KOPPEIALUN MEXy ITPpU3HaKaMu; 3)
OIpeIeTNTh ¢ BeposTHOCTHIO 0,99 B KakMxX IpaHUIAaX OyIeT HaXOAWUTHCS 3HaYeHUE Kod(pQHIMEeHTa Koppessiuun; 4)
MPOBEPHUTH T'MIIOTE3Y O CYIECTBEHHOCTH CBSI3U MEXIy X U ¥V npu yposHe 3HaunmMoct o = 0,05.

X 3,5 5,0 6,2 10,5 13,0 4,0 7,5 8,5 6,0 12,5

y 16,4 15,2 14,6 20,8 26,6 12,7 15,5 17,0 14,2 25,9

LUKANA U KPUTEPUN OLLEHUBAHUA

— OLEeHKa «3a4TeHO» BbICTABMSETCS, €CNV pelleHne 3adaHnii 0popMIIEHO rPaMOTHO, B YacTHOCTM MeToapbl
pelieHusi, popMbl €ro 3anvMcu n opmbl 3anucy oTBeTa MoryT ObiTb pasHbiMU. OGOCHOBAHHO MNOMy4YeH
BEPHbI OTBET WM NONyYeH HeBepHblt OTBET M3-3a Herpyboit owubku, HO NpUM 3TOM UMeeTcs BepHas
nocrnegoBaTeslbHOCTb BCEX LUAroB peLUeHUs Uy OonylweHa eauHuYHas ownbka, BO3MOXHO, NpuUBeLlas K
HeBEepPHOMY OTBETY, HO NMPK 3TOM MMEETCS BepHasi NocneAoBaTeNbHOCTb BCEX LIAroB peLleHusl.

- OUeHKa «He 3a4yTeHO» BbICTaBMSAETCH, €Cnu pelleHne 3ajaHuii Og)OPMIIEHO HErpaMoTHO, MNOMy4eH
HeBepHbIi OTBET WK3-3a HEBEpHOW MOCNeAoBaTeNnbHOCTM BCEX LUAroB  PELUEHUs, UMW  pelleHo
HecamMoCTOSITENBHO.

3.1.2. BOMNPOCHI
AONA npoBeaeHNs BXOAHOT0 KOHTpons
2 lg20-Ig2
1.BblymcnuTb (OJ + gj

2.Pewntb HepaBeHCTBO |X +3| <4.
5x—-2y=9

3.Pewwuntb rpadmnyeckn cuctem aBHEHUN
pad yyp {x +y=6

4.MNpwu copTuposke 3epHa 13 1750 kr B otxoapl ywino 105 kr. Kakon npoueHT 3epHa ocTtanca?

4 3
5.PewnTe ypaBHeHNe —— = ——
2+X X

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHLI BXOQHOI0 KOHTPOIS

- OueHKa «OTNUYHOY», eCrN KONMYECTBO NpaBuinbHbIX 0TBETOB OT 81-100%.

- OueHKa «XopoLUoy, ecrin KONnM4ecTBo NpaBusibHbIX oTBeTOB OT 71-80%.

- OueHka «yaoBneTBOpUTENBHOY, ECIM KONUYECTBO NPaBUIibHbIX OTBETOB OT 61-70%.

- OueHka «HeydoBneTBOPUTENBHOY, €CNU KONMYECTBO NpaBusrbHbliX 0TBETOB MeHee 60%.

3.1.3 CpeacTBa ANA TeKyLWero KOHTpons

BOMPOCbHI
AN CaMOCTOATENbHOro U3y4eHUsi TeMbl
«YacTHble npoussBoaHble. [pagneHT.»

. DyHKUUN OBYX NEPEMEHHBIX.
. YacTHble npon3BoaHbIe NEPBOro Nopsiaka n Nx reomeTpu4eckoe NCTONKoBaHue.
. YacTHble Npon3BoaHbIE BbICLUNX NMOPSIAKOB.
. KacaTtenbHas nnockocTb 1 HopMarib K MOBEPXHOCTMU.
. MpounaBoagHasi No HanpaBneHuto.
. FeomeTpuryecknii cmMbIC NPON3BOAHOM NO HanpaBneHnto
. 'pagueHT.
. KacaTtenbHas nnockocTb 1 HopMarb K MOBEPXHOCTU
BOINPOCbI
ONnsi CaMOCTOSITENIbHOIO U3Y4YeHUs1 TEMbI

ONO AR WN -



«MeToa HaMMeHbLLUX KBaapaToB.»
1. OnpenenexHve NapaMeTpoB NMHEHON 3aBUCMMOCT METOAOM HaUMEHbLLIMX KBaapaToB.

BOMPOCHI
ANA CaMOCTOATENIbHOIO U3y4eHUsA TeMbl
«KprBonvHenHasn koppensums»

1) YpaBHeHue perpeccun B hopme napadonel 2-ro nopsgka
2) HopMankbHble ypaBHEHUSA MeToAa HaMEHbLUMX KBaApaToB ANnd napabonbl 2-ro nopsaka.

O6wun anropnuTMm camMmocCcToATeribHOro n3y4yeHmsa TemMbl

1) O3HaKOMUTBCS C PEKOMEHOOBaHHOM Y4eOHOW NUTepaTypol W SMEKTPOHHbIMKM pecypcamu Mo Teme
(opueHTUpysACk Ha BOMPOCHI A1 CAMOKOHTPONS).

2) Ha aToli ocHoBe COCTaBUTbL Pa3BEPHYTLIN MilaH U3NOXEHWS TEMBbI.

3) NpoBecT! CaMOKOHTPOSIb OCBOEHUSA TEMbI MO BONPOCaM, BblAaHHbIM NpenogasaTenem.

4) TloaroToBUTBCA K NPegyCMOTPEHHOMY KOHTPOSIbHO-OLEHOYHOMY MEpPOMPUATUMIO MO  pe3yrbTatam
CaMOCTOATENBbHOMO N3yYEeHUS TEMBI.

5) MpuHATE y4acTue B ykazaHHOM MEPONPUSATMM, OTBETUTb Ha BOMPOCHI HA ayAUTOPHOM 3aHATUN.

LUKAIA U KPUTEPUMN OLIEHNBAHUA
CaMOCTOATENbHOro N3y4eHusi TeMbl

- «3a4YTeHO» BbICTaABAETCA, eClln o6yqalou.|,|/||7|09| Ha OCHOBE WM3Yy4YEeHHOro martepuarna, cMor BCeCTOPOHHEe
PaCKpbITb TEOpPETUYHECKOE CcoaepXaHne TeMbl, cnocobeH NPUMEHNTb MOJTy4YE€HHbIE 3HaHWUA TMPU peLleHnn
NpakTn4eCKnxX 3agav,

- «He 3a4YTeHO» BbICTaBIAETCA, ecln 06y‘-IaIOLIJ,I/II7ICF| Ha OCHOBE CaMOCTOATESIbHO M3y4YEeHHOro martepuana,
HE CMOI BCECTOPOHHE pacCKpbITb TEOPETUHECKOE COoAEpPKaHNE TeMbI, HE crnocobeH NPUMEHNTb NOJ1y4EHHbIE
3HaHUA NpU peLlleHnn NpakTn4ecknx 3aaad.

BOMPOCbDI
AN caMOomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noaroTtoBkM K MPaKTUYECKOMY 3aHATMIO OOy4aloLMNCs U3yvaeT NpencTaBrieHHbIe HUXe
BOMpockl No Temam. Ha 3aHsaTUM obydarolminca 4eMOHCTPMPYET CBOM 3HAHMSA MO M3y4YeHHbIM BOMpocam B
dopme yCcTHOro oTBeTa.

MpyM M3y4eHUM KOHKPETHOro pasgerna AUCLMMNIUHBI, U3 4YUCria BbIHECEHHbIX Ha NEKUMOHHble U
npakTU4YecKkme 3aHATUS, obydatoemycsa cnegyeTt yunTbiBaTb U3MNOXEHHbIE HKe pekoMmeHaaunn. ObpaTtuTe
Ha HMX ocoboe BHMMaHue Npu NOAroTOBKe K aTTecTauum.

PaboTa no TeMe npexae Bcero npegnonaraeT ee ndyyeHme no y4ebHuKy nnm nocobuto. Heobxognumo
BblpabaTbiBaTb CaMOCTOSATENbHbIE  CYXAEHWs, [LOMOMHAA WX aprymeHtaumen, 410 W cnegyet
OEMOHCTpUpOBaTb Ha cemuHapax. [Ons BblpabOTKM CaMOCTOATENBHOMO CYXAEHWUs BaXHbIM sIBNSieTCH
ymMeHue paboTaTb C Hay4yHOWN NMTepaTypon.

Pasgen 1 JluHeHasa anre6pa u aHanUTU4eckas reomeTpusi

KpaTkoe cogepxaHue

Matpuubl n gencteua Hag HAMKU. Onpeagenutenn. CeoncTtBa onpegenuTtenen. ObpaTHas maTtpuua.
CuctemMbl NUHENHBLIX ypaBHEHMI. PelleHne cuCcTeM NUMHENHbIX anrebpanvyecknx ypaBHEHUI MO npaBuny
Kpamepa. PelueHne MaTpuyHbIX ypaBHEHWA C MOMOLLbLID obpaTHon maTpuubl. MeTon laycca pelueHusi
CUCTEM NUHENHBbIX ypaBHeHU. ccnegoBaHne cuctem ypaBHEHUN.

Bektopbl. JIMHenHble onepauuu Hapg BekTopamu. [poekuus Ha ocbk. [lekapToBbl KOOpAMHATHI
BEKTOPOB M Toudek. CkansipHoe npou3BEeOEeHNE BEKTOPOB, €ro OCHOBHbIE CBOWCTBA, KOOPAWHATHOE
BbIpaxeHne. BekTopHoe 1 cMellaHHOe Npou3BeaeHe BEKTOPOB, MX OCHOBHbIE CBOMCTBA U r€OMETPUYECKUI
cMbIc.

Mpsmasa Ha nnockocTn. PasnuyHble OpMbl ypaBHEHUW MPSMOW Ha nnockocTu. PacctosHne ot
TOYKM 0 NPAMON. Yron Mexay npsamMbiMu.

KpuvBble BTOpOro nopsigka: OKpykHOCTb, annunc, runepbona, napabona.

Bonpocbkl Ang camoKOHTPOrs no pasaeny:
1. Y10 HasbiBaeTcsa matpuuen?
2. Kakue maTtpuubl HasblBalOTCHA NPSAMOYronbHBIMU? KBagpaTHbIMU? AnaroHarnbHbIMU? TpeyronbHbIMN?



YUTo Ha3bIBaeTCcs CyMMON ABYX MaTpuu,?

YT0 Ha3bIBaeTCA Npou3BegeHNeM ABYX MaTpuL?

YUT0 Ha3bIBaeTcsa onpegenutenem 2-ro nopsgka? 3-ro nopsgka?

Bcskasa nn matpuua nmeet onpegenvrens?

YT0 Ha3bIBaeTCs MMHOPOM U anrebpanyeckum AONOMHEHNEM KaKoro-nnbo anemeHTa onpegenvrens?

Kakas maTpuua Ha3biBaeTCst TPaHCMOHUPOBaHHOW?

Kak HanTu obpaTHyto maTpuuy? Besikaa nu matpuua nveet obpaTtHyo?

0. Kakow Bug nmetot popmynel Kpamepa?

11. lMNpuBeauTe anropnTMm peLLeHns CUCTEMbI JIMHENHbIX YPaBHEHUN MATPUYHBIM CNOCOBOM?

12. B 4em 3aknoyaetca metoq Maycca ang peleHns CUCTEM NUHENHBIX YpaBHEHU?

13. Kakow BMA MMeeT ypaBHEHME NPsIMON C YrnoBbIM KO3 pULMEHTOM?

14. YT0 Has3biBaeTCcH yrnoBbiM KOIGMDULNEHTOM NPAMON?

15. Kak 3anucbiBaeTcs ypaBHEHNE NPSIMONA, 3aaHHON TOYKOW U YINOBbLIM KO3 MULMEHTOM?

16. Kak 3anucbiBaeTcsi ypaBHEHME MPSMOW, NPOXOASLLEN Yepe3 AaHHY TOYKY NepneHaUKYNsipHO AaHHOMY
BeKkTOpy? Kakon BeKTop Ha3blBaeTCA HOpMarbHbIM BEKTOPOM MPSMON?

17. Kak 3anucbiBaeTcsl ypaBHEHUE MpSMOW, NPOXOoAsller yYepe3 OaHHY TO4YKy napanmnesnibHO SaHHOMY
BeKkTOpy? Kakoln BeKTOp Ha3biBaeTCs HanpaBnsoLWmMM Anst NpsiMOn?

18. Kak 3anucbiBaeTtcs obLiee ypaBHEHME NPSIMON U Kak OHO nccregyetca?

19. Kak BblMMCNUTL yron mexagy ABYMS AaHHbIMU NPAMbIMN?

20. Kakon Bug MMEIOT yCrioBUS NapansfenbHOCTM M NepPneHauKyNspHOCTU MNpsiMbIX, 3adaHHbIX O6LMMK
ypaBHEHUAMN?

21. Kak HanTu TO4Ky nepeceyeHns OByX OaHHbIX NPAMbIX?

22. Kak HanTu paccTosiHue OT TOYKM 4O NpsiMOn?

23. Kak HanTn ypaBHeHWe NpsiMOiA, NPOXOASALLEN Yepe3 ABE TOUKN?

24, Yto Ha3blBaeTCs OKPY)XHOCTbHO?

25. Kakon BMg UMeeT OKPY)XHOCTb C LLIEHTPOM B Havarne KoopAavHaTt? ¢ LLeHTPOM B Nto6Ool TOUYKe NIockocTn?

26. YTO Ha3bIBaeTCA AMMNCOM?

27. Yto Ha3biBaeTcs runepbonon?

28. Yto Ha3biBaeTcsa napabonon?

29. Kak BbIrmsagsaT: a) KAHOHWYECKMe ypaBHEHUs KpuBblx (annunca, runepbonsl, napabonsl)? 6) ypaBHeHMs
KPMBbIX C LLEHTPOM B 1Nt0B0I TOYKE NNOCKOCTN?

30. Kak HasblBatloTCA nonyocu annunca? runepbonbi?

31. YTto HasblBaeTCs 3KCLEHTPUCUTETOM annunca? runepbonbl?

HBox~No b~

Paspen 2
MartemaTuyeckum aHanums

KpaTkoe cogepxaHue

®yHkuma. Obnactb ee onpegeneHus. CnoxHble u obpaTHble QyHKUMKU. [paduk  dyHKLMK.
OcCHOBHble anemMeHTapHble YHKLUKN, UX CBOWCTBA U rpaduKu.

Uucnosble nocnepoBaTenbHocTU. [lpegen uucnoBon nocnegoBatenbHOCTU. ApudmeTtuyeckne
cBowncTBa npefenos. [Npegen yHKUMM B TOYke M Ha BeckoHevyHocTU. beckoHevyHo manble U 6eCKOHEeYHO
bonbwune cyHkumm. Ceonctea npegena @yHkumn. OpHOCTOpOHHME npedenbl. lMpegensl MOHOTOHHBIX
dyHKUMN. BamevaTtenbHble npegenbl. HenpepblBHOCTL  YHKUMM B Touke. JlokanbHble CBOWCTBA
HenpepbIBHbIX PyHKUMA. HenpepbiBHOCTb COXHOW 1 06paTHOM (OYHKUMIA. HenpepbIBHOCTb areMeHTapHbIX
dyHKUMN. OOHOCTOPOHHAS HENpPepbIBHOCTb. TOYKM paspbiBa, UX kraccudukauus. CeoncTBa (PYHKUMA,
HenpepbIBHbIX Ha OTpPe3Ke: OFPaHUYEHHOCTb, CYLLECTBOBaHWE HaMOOMbLUErO WU HaMMEHbLUEro 3HaAYEHUNR,
NPOMEXYTOUHbIE 3HAYEHUS.

MoHaTue yHkumK, anddepeHumpyemon B Touke. JuddepeHuman yHKUUKN, ero reoMeTpuyeckui
cmblcn. MNpoussogHas yHKLMKU, ee CMbICA B pasnuyHbIX 3adadax. [MpaBuna HaxoxaeHusi Npou3BOAHOM U
anddepeHunana. NponsBogHas CNoXHOW M obpaTHon dyHKUMA. [MpousBogHble M gudpdepeHumansi
BbICLUMX MOPSAKOB. YCMNOBUS MOHOTOHHOCTU (OYHKLMKN. JKCTPEMYM (YHKLMK, HEOOXOAMMOEe YCroBUE.
[locTtaTouyHble  ycnoBus. OTbickaHne  Haubonbliero wn HauMeHbLlero  3HavyeHUn  OyHKUUN,
anddepeHunpyeMon Ha oTpeske. WccnegoBaHve BbINyKNocTn yHKuMKM. Toukm nepermba. AcUMOTOTHI
dyHkuunn. ObLas cxema nccnegoBaHms yHKUMNM U MOCTPOEHNS ee rpadhumka.

Bonpocbkl Ansg camoKOHTPOrsS No pasgeny:
Y10 Ha3bIBaeTCs YMCIIOBOW NocneAoBaTeNbHOCTbIO?
YTto Ha3blBaeTcs Npeaeriom YMCnoBoK nocrneaoBaTenbHOCTU?
ChopmynupyinTe oCHOBHbIE TeOpeMbl O npeaenax OyHKLMK.
Kakas nepemeHHasi BennyMHa HasbiBaeTcs 6eckoHe4YHo Manon? GeckoHe4yHo 6Gonblion? Kakas
3aBNCUMOCTb MEXAY HUMKN?
5. CdopmynupyiTe nepBbIn 3amevaTenbHbii npeaen.

hPopnpPRE



6. CdpopmynupyiiTe n HaNMLWNTE BTOPOW 3aMevaTernbHbIA Npeden.

7. UtOo HasbiBaeTCd IEeBOCTOPOHHUM MpedenioMm @yHKUMM B AAHHOM TOYKE? NPaBOCTOPOHHUM
npegenom yHKUUN B JAHHOW TOYKe?

8. [aviTe onpegeneHve HeNPepbLIBHOCTU (OYHKLMM B TOYUKE.

9. Kakas To4ka Ha3bIBaeTCs TOUKOM pa3pbiBa yHKLUN?

10. Yto HasbiBaeTCcH pa3pbiBOM NEPBOro poga? BTOporo poga?

11. Y70 Ha3blBaeTCHA CKauYKOM (PyHKUMM B TOUKe?

12. Y10 Ha3biBaeTCHA NPOU3BOAHOM PYHKLUN?

13. KakoB reomeTpuyeckmi, pusnyecknin CMbICN NPON3BOAHON?

14. Yemy paBHa npom3BogHas OT NOCTOAHHOMW BENUYMHbBI? OT aprymeHTa?

15. Cchopmynupynte npasuna auddepeHunmpoBaHms CyMMbl, NPOU3BEAEHMS WM YACTHOrO [ABYX
dyHKUUA.

16. CchopmynupynTe npaBurno guddepeHLMpoBaHnNs CIIOXHOW YHKLUUN,

17. Mpueegute cbopmynbl AnddepeHLMPOBaHNS OCHOBHbIX 31eMEHTapPHbIX (OYHKLINNA.

18. Y10 HasbiBaeTcs anddepeHumnanom yHKUNN, U KAaKOB ero reoMeTpUYECKnii CMbIC?

19. Kak HaiTu Npou3BogHY BTOPOro, TPETbEro, N-ro NopsaKoB?

20. Kakas cbyHKUMS Ha3biBaeTCcs Bo3pacTatoLlen? yobisatoLlen?

21. Cdopmynupyite HeOOXOAMMbIW, AOCTATOYHbIN NPU3HAKN BO3pacTaHus, yobiBaHUSA OYHKLMN.

22. Kakue TOYKM Ha3blBalOTCS CTaLMOHAPHbIMUN?

23. HasoBuTe goctaTouHble NpU3HAKN IKCTpeMyMma DYHKLUMK.

24. Kakas kpvBas Ha3blBaeTCs BbIMyKION? BOTHYTON?

25. Kakas Todka HasbiBaeTcsl Toukon nepernba rpadpumky dpyHkumn?

26. Chopmynupyiite [OCTaTOYHbIN NPU3HAK CyLLLECTBOBaHMS TOYKM nepernba Kpusomn.

27. YTo Ha3blBaeTCcs aCMMNTOTOM KPUBOW?

28. HasoBute cxemy nccrnegoBaHust YHKLMN U MOCTPOEHUSA ee rpadmka.

Paspen 3 UHTerpanbHoe ncuncneHuve

KpaTkoe cogepxaHue

MepBoobpasHas. HeonpeneneHHbli MHTErpan M ero CBOWCTBA. TabnuyHble WHTerpanbl. 3ameHa
NnepemMeHHON N MHTErPUPOBaHME MO YacTaAM B HEONPEAENIEHHOM UHTerpane.

OnpepneneHHbIn MHTerpan, ero ceonctea. dopmyna HeloToHa-flenbHuua, ee npuMeHeHve Ans
BbIYUCIIEHUS OMNpedeneHHbIX UHTEerpanoB. feoMmeTpuyeckne n MexaHmyeckne NpuUroXeHus onpeneneHHoro
uHTerpana. HecobcTBeHHbIE MHTErpanbl ¢ 6eCKOHeYHbIMM NpegenaMmn U OT HEOrPaHUYEHHbIX OYHKLURA, UX
OCHOBHbIE CBOMCTBA.

Bonpocbkl Ang camoKOHTporsa no pasgeny:
HanTe onpegeneHne nepBoobpasHon hyHKUNN.
YUTto HasbIBaeTCsa HeornpeaeneHHbIM UHTerpanomM oT AaHHOW dyHKUMN?
CdhopmynupyinTe oCHOBHbIE CBOWCTBA HeONpeaeneHHoro nHTerpana.
YKaxute OCHOBHblE MeTObl MHTErPUPOBaHUS
Hanuwwnte Tabnuuy OCHOBHbIX MHTErParos.
YT0 Ha3bIBaeTCs onpeAeneHHbIM OT AaHHOW DYHKLUMM Ha AaHHOM OTpe3ske?
KakoB reomeTpuyeckuin CMbICn onpeaeneHHoro nHrerpana?
Hannwwute cdopmyny HbtoToHa-IenbHmua?
Kakune nHTerpansl Ha3biBaoTCs HECOBCTBEHHLIMU? Kak OHM BblYMCASIOTCA?
10 B kakom crnyvyae HeCOBGCTBEHHbIV MHTErpan Ha3biBaeTCs CXOAALWMMCA? pacxogsawmmca?
11. Kak BbluucngeTca nnowanb Nnockon urypbl B NPAMOYrofibHOM CUCTEME KOOpAMHAT?
12. Kak BbluMcnuTb 06beM Tena, BpalatoLierocs Bokpyr ocu Ox? ocu Oy?

©CENOO AWM

Pazgen 4 Teopusi BepOATHOCTEN C INIeMEeHTaMU MaTeMaTU4eCKOM CTaTUCTUKMU

KpaTkoe cogepxxaHue

UcnbiTaHus un  cobbitus. Bugbl cnyyawHbin - coObiTuii. BeposaTHocTb. Teopema  crnoxeHus
BEPOATHOCTEN HECOBMECTHbIX cobbiTui. [lonHaa rpynna cobbiTvi.  [poOTMBOMNONOXHbBIE  COBLITUSA.
MponsBeneHve coObITUIA. YCNOBHAasi BEPOSTHOCTb. Teopema YMHOXEHWs BepodTHocTew. HesaBucumblie
cobbiTua. Teopema yMHOXEHUS ONs He3aBUCUMbIX COObITUIA. Popmyrna MonHown BepoATHocTU. Popmyrna
Bawneca. NoBTopeHue ncnbitTaHun. Cxema bBepHynnu. ®opmyna bepHynnu. JlokanbHaa Teopema MyaBpa-
Jlannaca. NHTerpaneHasa Teopema Myaspa-Jlannaca. ®opmyna lNyaccoHa.

Cny4yalHble BenuuuHbL. [UCKpeTHble cryyYamHble BernuuuHbl. PyHKUMS pacnpefeneHvs u ee
cBoicTBa. MaTtemaTtuyeckoe oxugaHue M OUCNEPCUS AUCKPETHOW CryYyaHOW BenuyuHbl. HenpepbiBHble
crnyyamHble BemnuuMHblL. DYHKUMA pacnpefeneHuns, MnoTHOCTb BEPOATHOCTU CryYalHOW BEMWYMHBLI, KX
B3auMMOCBS3b M CBOMCTBA. MaTemaTnyeckoe oxxmaaHue n gucnepcust HenpepbiBHON CryYaHOW BENUYMHbI.



BbuHoMmnansHoe pacnpegeneHue. PacnpegeneHune [lyaccoHa. [MokasatenbHoe pacnpeneneHue.
HopmanbHoe pacnpefeneHne. HopmanbHas kpusas. BnusiHume napameTpoB pacnpegeneHus Ha dopmy
HOpManbHOM KpMBOW. BEpoATHOCTb nonagaHnsa B 3aaHHbI MHTepBasi HOPManbHOW CryYanHOW BENUYMHBI.
BbluncneHne BeposiTHOCTY 3a4aHHOMO OTKIMOHEHWs. [paBmno Tpex curm.

[eHepanbHas 1  BblbOpoYHasi COBOKynHocTW. [loBTopHass u  GecnoBTopHas  BbIOOPKW.
PenpeseHTatvBHasa Bbibopka BapuauunoHHbii psg. lMonmuroH v ructorpamma. AMnupuyeckas yHKUMA
pacnpegeneHus.

Cratuctnyeckne oOueHKM napamMeTpoB  pacnpegeneHvs.  HecmelleHHble, addeKkTuBHbIE,
cocTosTenbHble oueHkn. [eHepanbHas cpegHad. BbibopouHas cpepHsia. [eHepanbHas aucnepcust.
BbibopoyHas ancnepcusi. TO4HOCTb oLeHku. [loBepuTenbHas BEPOATHOCTb U JOBEPUTENbHbIN MHTEPBA.

Cratuctnyeckasa runotesa. Hynesasi U KOHKypupytoLlasi, Npoctas u crnoxHas runotesbl. Owmnbkm
nepBoro n BTOporo poga. CTaTUCTUYECKUA KPUTEPUN MpPOBEPKWM HyneBow rumnoTtesbl. Habnwopaemoe
3HayeHne kputepus. Kputnyeckaa obnacte. Obnactb NpuHSATUA runotesbl. Kputnyeckme Toukn. MNpoBepka
rMnoTe3bl O HOpMarbHOM pacnpegeneHun reHeparnbHo COBOKYNHOCTU. Kputepuin cornacus MNupcoHa.

lMoHATMe KoppensumMoHHOW 3aBucumocTu. KoppensuuoHHas Tabnuua. YpaBHeHuMe perpeccun.
JInHenHasa koppenduus. OnpegeneHne napameTpoB JMHEWHOW 3aBUCUMOCTM METOAOM HauWMEHbLUMX
kBagpaToB. KoadhpuuneHT Koppensaumm n ero CBOMCTBa.

Bonpockl a4ns camokoHTpons no pasgeny:
YT0 Ha3bIiBaeTcs cobbiTnem? MNpuBegnTe npumepbl COOLITUN.
2. Kakue cobbITns Ha3biBalOTCH AOCTOBEPHBIMU, HEBO3MOXHbBIMM, CriydariHbiMn? [Npusegute npumMepsl
3TMX COBLITUN.

=

3. Kakme cobbiTus Ha3bIBaOTCA AreMeHTapHbIMU?

4. Cdpopmynumpynte Knaccudeckoe OMNpenerieHNe BEPOSATHOCTU COObITUA. YKaXnTe BO3MOXHbIE
rpaHunubl BEPOATHOCTM.

5. Y10 Takoe oTHOCMTENbHAs YacToTa NOSABMEHUS COObITUA?

6. B uyem cocTouTt pasnuune mMexay BepOSATHOCTbIO U OTHOCUTENBHON YacTOTON?

7. Kakve cobbiTusa Ha3bIBaOTCA HECOBMECTHBIMM, COBMECTHbIMN? [prBEanNTE NpMMEpSI.

8. UYTo noHumaloT noa cyMmown AByx coobiTuin? MNMpueeante npumMmepsl.

9. Cdopmynupynte TeopemMy CINOXEHUs] BEPOATHOCTEN ANsi HECOBMECTHbIX COObITUI.

10. YTto noHMmaeTcs noA MOMHOM rpynnon cobbiTmin? Yemy paBHa CymMma BepOSiTHOCTEN COObITUN,
COCTaBMSAOLMNX NONHYIO rpynny?

11. Kakne cobbiTMs HasblBalOTCA MNPOTUBOMONMOXHBIMM?  Yemy paBHa CcymMmMa BEPOATHOCTEWN
NPOTUBOMOSOXHbBIX COObLITUIA?

12. Kakue cobbITusi Ha3bIBAOTCA HE3AaBMCUMMbIMU, 3aBUCMMbIMI? [puBeanTe npumepsbl.

13. YT0 HasblBaeTCH YyCrOBHOW BEPOATHOCTLIO COOLITUA?

14. Yto noHMMaeTcs nog npousBegeHneM ABYyX cobbITMin? MNMpuBeanTe npumepsi.

15. Cchopmynupyiite TeOpeMbl YMHOXEHUS BEPOATHOCTEN ANl HE3aBUCUMbIX U 3aBUCUMbIX COBbITUNA.

16. Cdopmynupyiite TeopemMy CNOXeHNs1 BEPOATHOCTEW ANsi COBMECTHbIX CODbITUN.

17. Yto noHMMaeTcs nog NOCNefoBaTeNbHOCTBIO U3 M UCTIbITAHWUA?

18. Hanvwwute cbopmyny BepHynnu, npu pelueHmmn Kakoro Tuna 3agay oHa npuMeHseTca?

19. Yrto Takoe HamBepoATHENLLEee YNCNO HacTynneHns cobbiTua? Kak onpegenvTtsb 370 Yicno?

20. CohopmynupyiTe nokanbHyto TeopeMy Jlannaca. Npu KakMx yCcrnoBusX oHa NpUMeHaeTcs?

21. Hanuwwute dopmyny NyaccoHa. Npu KakMx ycrnoBusax oHa npumMeHseTca?

22. CdhopmynupyinTe MHTErpanbHyo Teopemy Jlannaca.

23. Hannwute copmMyny AnS BbIYUCNEHUS BEPOATHOCTU OTKIOHEHWST OTHOCUTENbHOW 4acToTbl OT
BEPOSATHOCTU MOSABEHNS COObITUSA B HE3aBUCUMbIX UCMbITAHUSIX.

24. Cdopmynupyite onpeaeneHune criydanHom BerMUnHbI.

25. Kakue cnyyaiHble BENMMYNHbBI HA3bIBAKOTCA OUCKPETHBIMU, HeENnpepbiBHbIMU? [puBeauTe npumMepsbl.

26. Y70 Ha3bIBaeTCA 3aKOHOM pacnpeaeneHnst Cny4yanHon BenmymHbI?

27. Kak 3agaeTcs 3aKOH pacnpegeneHus AMCKPETHOWN CIy4anHon BENNYUHbI?

28. [anTe onpegeneHne MmateMaTMyYeCcKoro OXXnagaHusa OUCKPETHOM Cry4arHOW BENUYNHDI.

29. MNepeuncnute OCHOBHbIE CBOMCTBA MaTeMaTUYECKOro OXUaaHUS.

30. Kakoe cBOWCTBO CnyyamHOW BENUYMHbI XapaKkTepusyeT MaTeMaTu4yeckoe oxmaaHme?

31. [ante onpegeneHve aucnepcMm W cpegHero KBagpaTU4ecKoro OTKMOHEHUs1 OUCKPEeTHOM
cnyvyarHomn BenuyuHebl. Kakoe CBOMCTBO Cry4yanHOW BEMUYUHBI OHU XapaKTepusyoT?

32. MNepeuncnute cBONCTBaA Aucnepcuu.

33. [JanTe onpegeneHue nHterpansHom yHKUUKM pacnpegenenus. lNepeduncnnte ee CBOMCTBA.

34. [anite onpenenexHune anddepeHumnansHom yHKUUKN pacnpegeneHus. Nepeuncnute ee cBoncTaa.

35. UTo HasbiBaeTCs MaTeMaTU4eCKUM OXWAAHWEM HenpepbiBHOW CriydyanHoOW BenuyuHbl? Kak OHO
BbluncnseTca?



36.
37.

38.

39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

Kak onpegensetca gucnepcms HENPEPbLIBHOW CRy4anHOW BENNYUHBI 1 KaK OHa BbluMcnseTcs?
Kakoe pacnpepgeneHue HenpepbiBHOW CIy4alHOW BENMYMHBLI HasbiBaeTCA HopMarbHbIM? Kakue
napameTpbl Xxapaktepu3yeT HopmarbHoe pacrnpegeneHne?

HauepTute KpuBylo HOpMmanbHOro pacnpefgeneHnsa. Kak MeHseTcss kpuBas npu U3MEHEHUU
MaTemMaTU4eCcKoro OXXuaaHus n cpegHero KBagpaTnyeckoro OTKIIOHEHNA?

Kak BbluncnseTca BepoATHOCTb MonagaHus HopManbsHOro pacnpeaeneHus crnyyaiHon BenuymHbl B
3a[aHHbIV MHTepBan?

Kak BblYMCNNTL BEPOATHOCTb 3a4aHHOIO OTKIOHEHUA?

CchopmynupyinTte NpaBmnio Tpex CurMm.

Y710 NOHMMAaETCsa NoA reHepanbHON COBOKYMHOCTHIO?

Yto Takoe BbIbopka? Kak obecneunBaeTtcs ee npeacTaBUTENBHOCTL?

Kak nony4yatoT NnoBTOPHYO 1 6ECNOBTOPHYIO BbIGOPKN?

Mepeuncnute cnocobbl 0TOOpa CTaTUCTUYECKOro Matepuana.

Y70 Takoe 4Yactota NOABNEHUSA BapuaHTbl B Bbibopke?

Kak nonyyatoT OTHOCUTENbHYIO YacTOTYy NOSIBIIEHNS BapuaHTbl B BbIOOpke?

Kak nonyyatoT BapnaumnoHHbIN pag pacnpegeneHna?

Kak nocTpouTb NONMIoHbl YacTOT U OTHOCUTESBbHBIX 4acTOT?

Kak nocTpouTb ructorpaMmMbl YacToOT U OTHOCUTENbHBIX YacToT?

YT0 Takoe reHepanbHas 1 BolbopoyHas cpegHsn? Kak oHu BelumncnsaoTca?

YT0 Takoe reHeparnbHas u BolbopoyHas aucnepcna? Kak oHu BeluncnaoTes?

Kakyto BenmuvHy npyHMMaloT 3a CpeaHIoo reHeparnbHON COBOKYMHOCTU?

Kakyto BenmunHy npyHMMaloT 3a AUCNEPCUI0 reHepanbHON COBOKYMHOCTN?

Kak BbluMcnsieTca cpeaHee kBagpaTnyeckoe OTKIOHeHWe cpeaHen Bbibopku?

Y70 NoHMMalOT Noa AOBEPUTENbHBIM UHTEPBANOM U AOBEPUTENBHON BEPOSTHOCTHIO?

Kak BblMMCNNUTL [OOBEpUTENbHBLIM MHTEpPBaN Ansg  MaTemMaTU4YecKoro OXWAaHWs HOpMarnbHO
pacrnpefeneHHon criydyaHon Benu4YMHbI B Cryvae, Korga cpefHee KBagpaTudeckoe OTKNOHEHue
W3BECTHO; Koraa cpegHee KBaapaTnyeckoe OTKIOHEHNe HEM3BECTHO?

[ante onpegeneHne ctTaTMCTUHECKON rMNOTE3bI.

MpnBeauTe NpuMepbl HYNEBOW U KOHKYPUPYIOLLIEN, MPOCTOM U CIIOXHOW rTMNoTes.

YT0 Ha3biBaeTCs OWMBKOM NepBOro u BTOporo poaa?

[anTe onpegeneHue KpuTnyeckon obnactu, obnactv NPUHATUSA TMNOTE3, KPUTUYECKOW TOYKN.

Kak HaxoguTb KpuTMyeckyto obnacToe?

YT0 Ha3bIBaeTCs KpuTepmneMm cornacusa?

Ons Jero cnyxuT kputepun MNMupcoHa?

[anTe onpegeneHne KoppensaLMoOHHOM 3aBUCUMOCTH.

Kakyto KoppernsymMoHHYI0 3aBUCUMOCTb Ha3blBalT NMUHENHON?

YTO MOXHO cKasaTb O 3aBMCMMOCTW ABYX CIydanHbIX BENUYWH, ecnu KosddULUMEHT Koppensaumm
r=0? r=1? r=-1?

3anuwmTe BbIGOPOYHbIE YpaBHEHMS NPSIMbIX PEFPECCUIA.

LUKANTA U KPUTEPUN OLIEHKUN
CamMomnoAroToBKM MO TEMaM NPaKTUYeCKUX 3aHATUI

— «3a4yTeHO» BbICTaBNAETCs, ecrnv oby4YaloLMiics Ha OCHOBE CaMOCTOATENbHO U3y4YeHHOro MaTepuana, cmor
BCECTOPOHHE PacKpbiTb TEOPETUYECKOE COAepPKaHNe TeMbI, CMOCOGEH NPUMEHUTL MONyYeHHbIe 3HaHWS MpuU
peLLeHnn NPaKTUYEeCKMX 3aaay;

- «He 3a4TeHO» BbLICTABMSAETCH, ecnv oGy4aloLWMACa Ha OCHOBE CaMOCTOATENbHO M3y4YeHHOro maTtepuana,
He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOe COAepXaHne TeMbl, He CrocoBeH MPUMEHUTb MOoMnyYeHHble
3HaHMS NPU peLleHnn NPaKTUYECKNX 3aaad.

3.1.4. CpepacTBa ANA NPOMEXyTO4YHOW aTTecTaumMm o UToram U3ydeHus GUCLUNIIUHbI

CamocTosTensbHasa npoBepo4Has paborta 1 (pasgen 1)

1. [Tanbl Touxku A(4;0), B(7;4) u C(-4;6).Haiinute kocuHyc yria Mexay BEKTOpaMu AB y BC,

2. Onpenenure KOOPANHATHI IEHTPA U PAAUYC OKPYKHOCTH

x> +y* 14y =0
3 -2)\3 4

3. IlepeMHOXKbTE MATPHUILIBI

5 4){2 5



4. JlaHbl BEpIIMHBI TPEYrOJIbHHUKA A(O;O), B(—l;-3)I/I C(— 5;-1). CocraBbTe ypaBHEHHE MPSIMOH,
npoxojsuien yepes Touky B u napamiensHo npsimont AC.

1 2 3
5. Berunciure onpenenurens (3 1 2
2 31

CamocTtosaTenbHasa npoBepo4Has paboTta 2 (pasgen 2-3)

1. Haiinure mpou3BOAHbBIE:
a)y = e* - cos2x
6)y =vV2 +x

2. Beruucnure CIICAYIOIHNE HCONMPCACICHHBIC HHTCTPAJIbI:
a) jsin(3x +7)dx.

dx
) s

3.Boruncnute onpenenéHHbIN HHTErpa:
2

a) I (x+1)x ;
1

CamocTosiTenbHasa npoBepo4vHas paboTta 3 (pasaen 4)

1. B kopobke 3 KpacHbix M 7 cuHUX KapaHgawa. KakoBa BEpOSATHOCTb TOro, YTO OBa M3BMEYEHHbIX
KapaHpala 6yayT pasHoro useta?

2. 3aKkoH pacnpegeneHvs AUCKPEeTHOW CrnyYyanHou BenUYnHbI

X. 1 3 4 5

p, | 04 [ 010302

Hangute matemaTtunyeckoe oxvaaHue u AUCnepcuio.

3. Cny4yariHble 3Ha4YeHWs1 Beca 3epHa pacnpeerneHbl HopManbHo. MaTeMaTudeckoe oXxugaHue Beca 3epHa
pasHo 0,2 r, cpegHee kBagpaTuyeckoe OTKnoHeHue pasHo 0,05 r. Hangute BepoATHOCTb TOro, YTO BeC
Hayraj B3siTOro 3epHa okaxeTcs B npegenax ot 0,16 r go 0,22 r.

LUKAINNA U KPUTEPUN OLLEHNBAHUA

- OueHKa «OTMMYHOY», eCNN KONMYECTBO NpaBUIibHbIX OTBETOB OT 81-100%.

- OueHKa «XopoLUoy, ecrin KONnM4ecTBo npaBuibHbIX 0TBETOB OT 71-80%.

- OueHka «yaoBneTBOpUTENbBHOY, ECIM KONUYECTBO NPaBUIibHbIX OTBETOB OT 61-70%.

- OueHka «HeynoBneTBOPUTENBbHOY, €CNU KONMYECTBO NpaBuribHbIX 0TBETOB MeHee 60%.

MprMepHbIA TECT MO UTOramM U3yYeHUs1 AUCLUNIUHDbI
1 cemecTp

1.0Onpenenutens:
1 21

-1 -2 3 PaBeH ...
0 41



X241 6x+4 1
2IIpegen liM ————— pasgen...1) 3 2)0 3)1 4) 4 5) 2

x— 3x? +3x
3.Ecm y = X2ex ,To mpomsBoxHas Y papHa...
2X X
1) 2xe* 2) x%e* +2xeX  3) x%e* 4 = 5) —
eX 2X
4. Taust Toukn A(6;-1),B(-6;10)u C(6;-10). YcTaHOBHTE COOTBETCTBHE MEK/Ty BEKTOPOM H €TO [UTHHOM.
1. |AB| 2. |AC| 3. |BC]|
1)9 2)11 3)8 4)15 5) 12

5. lpsmast, nmpoxomsmiast gyepe3 Touke MO (1;1) u M1 (3;4), mapaienpHa IpSMBIM. . .
Vkaowcume ne menee 08yx eapuanmog omeema

x oy x oy Xy x y
D—-—=12 —+—=1;3 ——-—=1;4 ——+— =1,
2 3 2 3 2 3 2 3

6. U3 NPUBCACHHBIX COOBITHI HEBO3MOKHBIMH SIBJISIOTCS ...
Vrkaoicume ne menee mpex eapudarnmoe omeema

1) «3amep3aHue BOIBI IPU TEMIIEPAType +30%

2) «Brimanenne 6 09KOB IPH OPOCAHUHU UTPATBHON KOCTH»
3) «Bb100p UepHOTro MIapa M3 YPHBI ¢ OCIBIMHE IIIApaME

4) «HacTymeHue jeTa ocie BeCHbI»

5) «Hactymnenue 30 depans»

7. HecoBmecTHble coObiTust A, B 1 C He 00pa3yloT MOJHYIO IPYIIY, €CIIM UX BEPOSITHOCTH PaBHHI ...
=t =2 =1 =L =3 =3 =L =t =1 =1 =3 =1
DP(A)== PB)=P(C)=3 2)P(A)=: P(B)==P(C)=2 3)P(A)=sP(B)=2P(C)=: 4)P(A)=: P(B)=_P(C)=>

Vrkaoicume ne menee ()syx eapuarmoe omeema

8. BepOﬂTHOCTB nomnazaHuvs B MUIICHb IPU OTHOM BBICTPECJIC U1 JaHHOT'O CTPEJIKA 0,7 BepOHTHOCTL TOT'0, 4YTO IpU 5
BBICTpCIaxX HpOI/ISOﬁ,Z[GT POBHO 2 nonagaHus paBHa...

1)0,1323 2)0,2313 3)0,7 4)0,5 5)0,031255
9. YcTaHOBHTE COOTBETCTBHE MEX/1y Ha3BaHUEM U (HOpMYIIOi

1. ®opmyna beprymm

2. ®opwmyna [lyaccona

3. JlokamsHas hopmynaa Myaspa-Jlamiaca

4. HWurerpanbHas Gpopmyna Myaspa-Jlamiaca

yBE)=C -p ¢

Ae
k!
1
QL X
g ()

4) P(aS k Sb)zQ(ﬁ)—@(a)

2) Pn(k):

3) Pn(k) ~



5) P(AB)=P(A)-P(B)

10. VI3 reHepanbHON COBOKYITHOCTH M3BJIeUeHa BBIOOpKA 0O0beMa n=60

Torna uucio Bapuant X, = 2 B BHIGOPKE PABHO. ..
i

1)33 2) 34 3)35 4) 60 5)38

9.3.1 LWWKAINA U KPUTEPUUN OLIEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHWSA MO UTOraM OCBOEHWUS OUCLIUMINHDI

- OLIEHKa «OTMMYHO» BbICTaBnseTca obyyatoemycs, ecnm nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopoLuoy - nonyyeHo oT 71 go 80% npaBuIbHbIX OTBETOB.
- OLlEHKa «YOOBIIETBOPUTENBHOY - NonyyYeHo oT 61 4o 70% npaBunbHbIX OTBETOB.

- OLleHKa «HeyOoBNeTBOPUTENIbHOY - NoJydeHo MeHee 61% npaBunbHbIX OTBETOB
MNepeyeHb NPUMEPHbIX BOMPOCOB K 9K3aMeHy

1.MaTpuupl 1 AEACTBMSA Hag HAMMN.

2.0Onpegenvtenu. Ceorictea onpegenutenen. ObpatHas matpuua.

3.Cuctembl nUHEVHbIX ypaBHeHM. PelwweHne cuctem nMHEnHbIX anrebpanvyecknx ypaBHEHUM Mo
npasuny Kpamepa.

4.BekTopbl. JInHenHble onepaunn Hag BekTopamu. MNMpoekumsa Ha ocbk. [lekapToBbl KOOpAMHAaTLHI BEKTOPOB
N TOYEK.

5.CkansipHoe npovsBefeHNe BEKTOPOB, Ef0 OCHOBHbIE CBONCTBA, KOOPAMHATHOE BblPaXKEHME.

6.MMpsaAmMasa Ha nnockocTU. PasnuyHble opMbl ypaBHEHUIN NPSIMOW Ha NITOCKOCTH.

7.PaccTosiHne OT TOYKM 00 NPSAMOW. YTorn Mexay npsmbiMu.

8.KpuBbie BTOPOro nopsiaka: oKpy>KHOCTb, annunc, runepbona, napadona.

9. dyHkums. Obnacte ee onpegenexHns. CrnoxHble n obpaTtHble yHKUuK. pacduk dyHKUMU. OCHOBHBIE
anemeHTapHble PYHKLNUN, UX CBOWCTBA M rpaduku.

10.Yucnosble nocrnegoBatensHocTU. [lpegen 4ucnosor nocrnegoBaTenbHOCTU. ApudmMeTndeckune
CBOWCTBA Npeaenos.

11.Mpegen dyHKuMM B TOuke U Ha GeckoHevyHocTW. BeckoHeyHO Manbie M 6GeckoHeyHo Oonbluve
dyHKkuuun. CeoncTtea npegena yHKUUK.

12.0gHocTopoHHUe npefensl. MNMpegensl MOHOTOHHbLIX PYHKUMIA. 3aMedaTtenbHblie npeaerns.

13.MoHaTne dyHKkumn, gnddepeHumpyemon B Touke. OuddbepeHuman yHKUNNU, ero reoMmeTpuyeckuin
cmbicn. [lMpousBogHas yHKUMW, ee CMbICIT B pasnuuHbix 3agadax. [lpaBuna HaxoxaeHwus
npounssogHon u gudpdepeHumana. NponssoaHas CNoXHON U 0OpaTHOM PyHKUWIA.

14.MpomnssoaHble 1 guddepeHumansl  BbICUMX MOPSAKOB.  YCNOBUS MOHOTOHHOCTU  (DYHKLUMW.
OkcTpemyM dyHKuuKM, Heobxogumoe ycnosue. [loctaTtouHble ycrnosusi. OTbiCkaHMe HanbonbLIero u
HanMmeHbLLIero saHayeHnn yHKuuKn, anddepeHumpyemon Ha oTpeske.

15.ccnegoBaHne BbINYKNOCTN yHKUUK. Touykn nepermba. AcumntoTtbl dyHkuun. Obwas cxema
nccnenoBaHnsa PyHKUMK U NOCTPOEHUS ee rpaduka.

16.HeonpepgeneHHbi nHTerpan. OCHOBHbIE MOHATUS.

17.CsoncTBa HeornpeaeneHHoro uHTerpana.

18.Tabnuua oCHOBHbIX MHTErparnoB (BbIBOA, OAHOTO, MO XeNaHuIo).

19.MeTo4 HENOCPEACTBEHHOIO MHTEMPUPOBAHMSI.

20.MeTo nHTErpMpoBaHns NOACTaHOBKOWN.

21.MeToA MHTErPUPOBaHNS NO YACTSM.

22.VIHTerpmpoBaHue paunoHanbHbIX YHKLNA.

23.VHTerpmpoBaHue TPUroHOMETPUYECKUX DYHKLINIA.

24.0npegeneHHbIn uHTerpan (MOHATWE WHTEerpanbHOM CyMMbl, F€OMETPUYECKMn CMbich, dopmyna
HbtoToHa-JlenbHuua).

25.0npegeneHHbIn niTerpan. CBovcTBa onpedeneHHoro nHrerpana. VIHterpuposaHme noacTaHOBKOMN.

26.0npepgeneHHbi nHTerpan. MIHTerpupoBaHme no 4acTaM, YETHBIX U HEYETHbIX (OYHKLINIA.

27.TpunoxeHnst onpeaeneHHoro nHTerpana (nnowans KpUBONMHEHOW Tpanewuun).

28.MMpunoxeHusa onpegeneHHoro uHterpana (o6vLem Tena, Nony4yaemoro BpalleHmem nnockon urypel
BOKPYT KOOpAMHATHBIX OCEN).



29.0CHOBHbIE MOHATUSI TEOPUN BEPOATHOCTEMN.

30.3nemMeHTbl KOMOMHaTOPUKN.

31.Knaccu4yeckoe onpegeneHne BEpPOSiTHOCTU.

32.CtaTnctnyeckoe onpeneneHme BEPOSTHOCTY.

33.Teopema CrnoxxeHns1 BEPOATHOCTEMN.

34.Teopema yMHOXEHWNSI BEPOATHOCTEWN.

35.dopmyna nonHown BepoaTHocTu. Popmyna bawneca.

36.lMoBTOpHbIE UCTbITaHWA. DopMyna BepHynnu.

37.MoBTopHbIE UcNbITaHWSA. PopMyna [yaccoHa.

38.MoBTOpHbIE NCNbITaHUA. JIokanbHas Teopema flannaca.

39.MNoBTOpHbIE NcNbITaHUA. WHTerpanbHas Teopema Jlannaca.

40.Cnepncteue uHTerpanbHom Teopemsl Jllannaca.

41.0uckpeTHas criyyariHasa BenuyunHa. 3akoH pacnpegeneHus [CB (xapakrepucTvku: MatemaTmyeckoe
oXxugaHve, Qucnepcus, cpeaHee KBaapaTUYeckoe OTKIOHEHME).

42.HenpepbiBHag  cnyvyanmHass BenuumMHa.  3akoH  pacnpegeneHmss  HCB  (xapakTepucTuku:
MaTeMaTu4eckoe OXuaaHvue, QUCNepcusl, cpeaHee KBagpaTuieckoe OTKIOHEHNE).

43.VHTerpanbHas yHKUMa pacnpegeneHms (CBONCTea).

44. OndpdepeHumnanbHas yHKUMSA pacnpegeneHus (CBOMCTBa).

45.PaBHOMEpPHbIN 3aKOH pacnpegeneHus (CBOMCTBa).

46.HopmanbHbIV 3aKOH pacnpeaeneHns (CBONCTBaa).

47.3akoH 6onbLlumx ynucen. HepaBeHcTBO Yebbliwesa.

48.ToHATMe KoabduLMeHTa Koppensunm, ero CBONCTBa.

49.BapuaumnoHHbIe paabl U NX XapakTepUCTUKMN.

50.CpegHue BenuuuHbl (cpegHsia  apudmeTnyeckasl, [OUCNepcusi, cpefHee  KBagpaTuyeckoe
OTKIOHEHME).

51.CtaTucTnyeckMe OLUEHKM MapameTpoB pacnpegenexHus. HecmelwéHHble, 3ddeKTUBHbIE U
COCTOSATENbHbIE OLIEHKN.

52.0ueHka MaTeMaTU4ECKOro OXuaaHus reHepanbHOM COBOKYMHOCTM MO BbIOOPOYHOM CpeaHen.

53.BbibopoyHas gucnepcus

NMPUMEP 3K3SAMEHAUMOHHOIO BUNETA

®epepanbHoe rocygapcTBeHHoe blompkeTHoe obpa3oBaTenbHoe yypexaeHue Bbicluero obpasoBaHuns
«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa»
Kadepnpa maremaTnyecknx n ecteCTBeHHOHaYYHbIX QUCLIUMNITUH

1. Boluncnure onpenennTesib MaTpulbl

3 2 -1
1 -1 2
2 2 1

2. Hangute npousBoaHble AaHHbIX PyHKLMI

oY= (9x2 +1)-cosx;

5 Y= X +2X+5.

3. Bblumcnute HeonpeaeneHHbl MHTerpan
8

[| 5x+ <5 —4cosx |dx.
X

4. B kneTtke 6 Genbix 1 4 cepbix Mbiwen. CrnydyanHo OTOMpalT Tpex Mbllen, He Bo3Bpawas obpaTHO.
BbluMcnnTb BEPOATHOCTL TOrO, YTO CPeau B3AThIX Mbilen aBe 6enbie 1 ogHa cepast.

5. [laH 3aKkoH pacnpeneneHns QUCKPETHOM criydanHon BenuumHbel X. TpebyeTtcs:

HaWTK 3HAYEHUe pi ;

HaWTWN MHTerpanbHy (QYHKLMIO pacnpeneneHus n nocTpouTb ee rpadouk,;

HaNTN MaTemaTnyeckoe oXxuaaHue, ANCNEPCU0 N cpeaHee KBaapaTnieckoe OTKIOHEHUE.



NMMAHOBAA NMPOLEOYPA
npoBeaeHus 3K3aMeHa

Ok3ameH saBnsieTcs POPMOWV KOHTPOIS, KOTOPbIN BbICTaBNAeTca oby4vatoLemycs cornacHo «lonoxeHus
0 TeKyLLeM KOHTpOIe yCcrneBaemMOoCTH, MPOMEXYTOYHON aTTecTauum obyyaoLmxcs no nporpaMmam BbICLLEro
obpasoBaHusa (bakanaspwuat, cneumanuteT, MarucTpaTtypa) u cpegHero npodeccuoHansHoro obpasoBaHus
B ®I'BOY BO Omckui TAY», BbINOMHMBLLEMY B NONTHOM 06beMe BCe nepeyncneHHble B n.2-3 TpeboBaHus kK
y4yebHon paboTe, npolleaLnin Bce BUAbl TECTUPOBAHUS, BbINOMTHEHNSA TUNOBbLIX PACHETOB C NOMOXUTENBHON
oueHkon. B cnyyae He nNOMNHOro BbIMNOMHEHUS YKa3aHHbIX YCNOBUWA MO  YBAXWUTEMNbHOW MpPUYUHE,
obyvarowiemycss MoOryT ObiTb MpeanoXeHbl WMHOMBUAYaNbHblEe 3adaHusi MO MPOMyLWEeHHOMY YydYeBHomy
MaTepuvany.

9.1 HopmaTtuBHas 6a3sa npoBegeHus
NPOMEXYTOYHOW aTTecTauum odbyyarowmxcs no pesynbraramMm N3y4yeHus AUCLUNIUHBI:

1) pencteytowee «lMonoxeHne o TeKyWEM KOHTPOMe YCNeBaemMoCTH, MPOMEXYTOYHON aTtTecTauum
obyvatowmxcss nNo nporpamMMam Bbicluero obpasoBaHusi (bakanaBpuar, crneuuanuteT, marucTpaTypa) u
cpeaHero npodeccnoHansHoro obpasoanusa B Pr60Y BO Omckuin FTAY »

9.2. OCHOBHbI€ XapaKTepPUCTUKUN
NPOMEXYTOYHOW aTTecTauum odyyarowmxcs no UToram u3y4eHmsa QUCLUUNIINHbI

YCTaHOBMEHNE YPOBHSI AOCTUXEHMUS KaXabiM obydatoLmmesa Lenem
00yyeHnsa No 4aHHON OUCLMMITMHE, U3NOXKEHHbIX B N.2.2 HacTosILWen
nporpaMmbl

Uenb
MPOMEeXYTOYHOW aTTecTaLum -

Popma

- 9K3aMeH
NPOMEeXYyTO4YHOU aTTeCcTauuu -

1) NOAroToBKa K 3K3aMeHy M1 cAaya dKk3amMeHa OCyLlecTBhAseTcd 3a
CYET y4ebHOro BpemeHu (TpPyAOEMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYIO Ceccuto Ans obyyaroLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM N0 YHUBEPCUTETY

MecTo 3k3ameHa

B rpachmke yyebHOro npouecca:
2) pata, BpeMsi U MeCTO NPOBEAEHMS 3K3aMeHa onpeaensieTcs

I'pad)MKOM cAayvyn 3K3aMeHOoB, yTBepXXaaeMbiM AEKaHOM
BblNyCKakLwero cbaKyaneTa

Popma 3K3ameHa - CmeLuaHHon hopmbl
Mpoueaypa npoBeaeHus npegcraeneHa B OHAE OLeHOYHbIX CPeaCTB Mo ANCUMNIVHE
3K3amMeHa - (cm. MpunoxeHue 9)

1) npeacTtasneHa B oHAE OLEHOYHbIX CPeACTB N0 AMCLMMIUHE
OK3ameHaUMOHHas nporpamMmma (cm. MpunoxeHue 9)
no y4eoGHOM ANCLIMNIIMHE: 2) oxBatblBaeT pasgensl NeNe 4 (B cooTBeTCcTBUM C . 4.1

HaCTosILLIero OKyMeHTa)

MeToaun4yeckue mMaTepuanbl,

onpeaensiowme npoueaypbl npeacTaBneHbl B POHAE OLEHOYHbIX CPEACTB N0 AUCLMNINHE
OLeHMBaHUA 3HAHUNA, YMEHWNA, (cm. MpunoxeHue 9)
HaBbIKOB:

LUKAJTA U KPUTEPUN OLIEHKHN

OueHKy «OTNMYHO» BbICTaBMAT obyyarlemMycsi, rmyboko W NPOYHO OCBOMBLUEMY TEOPETUYECKUA W
npakTudeckuii Matepuan AucumniuHbl. OTBET AOMmKeH OblTb MOrMYHBLIM, FrpamMoTHbIM. OByyalowmmcs Heobxoanmo
nokasaTb 3HaHWe He TONMbKO OCHOBHOMO, HO W OOMOSIHUTENBHOIO MaTepuana, GbICTPO OPUMEHTUPOBATLCS, OTBEYas Ha
[ononHuUTenbHble Borpochl. OByYatoLmiics fomKeH CBOGOAHO CNpaBnsTLCA C MNOCTaBMNEHHBIMU 3a4aqamu, NPaBuUibHO
060CHOBbIBaTH NPUHSATLIE PELLEHMS.

OueHKY «XOpOLLO» 3acryxuBaeT obydyalolMiAcs, TBEPAO 3HaOLWMA MporpaMMHbIA  MaTepuan AUCLUMIWHDI,
rpamMoTHO W, MO CyLIeCTBY, M3narawwmii ero. He cnegyet gonyckaTb CyLWECTBEHHbIX HETOYHOCTEW NpU OTBETax Ha
BOMPOCHI, HEOBXOAMMO MPaBUIILHO NPUMEHSTE TEOPETUYECKUE MOMOXEHNS NPU PELLeHUN NPaKTUYeCcKX 3afad, Bnagetb
onpeaeneHHbIMM HaBbIkamy Y MPYeMamMm KX BbIMOSTHEHWS.

OueHKy «y[0BNeTBOPUTENbHO» NoslydaeT 06y4aloLMIACS, KOTOPLIA MMEET 3HaHWS TONbKO OCHOBHOrO MaTepuana,
HO He YCBOWN ero Aetarnu, UCMbITbIBAET 3aTPYAHEHUsI NPU PELLEHUM NpaKTMYeckmx 3adady. B oTBeTax Ha nocTaBneHHble




BOMPOCHI O6y‘-|a}0LLl,I/IMCF| gonyuieHbl HEeTOYHOCTW, AaHbl HeOOoCTaTO4YHO npaBWUIlbHbIE (*)OpMyJ'IMpOBKM, HapyLwleHa
nocnenoBaTesibHOCTb B U3NTOXKEHUN NporpaMmMHOro matepuana.

OueHka «Hey[oBNeTBOpPUTESNIbHO» rOBOPUT O TOM, 4YTO o6yqarou.|,m7|c9| He 3HaeT 3HauYUTENbLHOM YacTn maTepuana
no ancumnnuHe, gonyckaeT CyleCTBEeHHbIe owmnbKM B OTBETAX, HE MOXET pewnTb NnpakTnvyeckne 3agadum nnm pewaet nx
C 3aTpygHeHuaAMun.

4. OUEHOU4YHbIE CPEOCTBA
cthopMMpPOBAHHOCTU KOMNETEHLUN

OlK-4 Cnoco6eH 060CHOBLIBaTb U peanu3oBbiBaTb B Npod)eCCUOHaNnbLHON OeATeNnbHOCTH
COBpPEMEeHHbIe TEXHOJIOTMU C UCTOJIb30BaHUEM NMPUOOPHO-UHCTPYMEHTarlbHOM 6a3bl U
MUCMNOoNb30BaTb OCHOBHbIE €CTECTBEHHbIe, Guonornyeckme u npodeccuoHanbHble NOHATUSA, a TaKKe
MeToAbl Npu pelieHnn obenpodeccmoHanbHbIX 3agad

MO-1 3HaeT OCHOBHbIe eCTeCTBEHHbIe, GMonormyeckme u npodeccrmoHanbHble NOHATUS U MeToAbI
pelueHns obenpodeccrMoHanbHbIX 3aga4

Tun 3apaHun: Bbl60p OOHONo BapuaHTa nNpaBUJIbHOINo OTBeéTa U3 HECKOJIbKUX npeanoXeHHbIX /
Bbl60p HEeCKOJIbKUX NMpaBUJIbHbIX BAPUaHTOB U3 NpeasfoXeHHbIX BapnaHTOB OTBETOB

1. CkansipHbIM NpousBeAeHUeM ABYX HeHyneBbIX BekTopos d u D HasbiBaeTcs ....
YMCno, paBHOE NPOU3BEAEHMIO OSIMH 3TUX BEKTOPOB HA CUHYC yrra Mexay HUMM

+4KCro, paBHOE NPOU3BEOEHNIO ANMH 3TUX BEKTOPOB Ha KOCKMHYC Yrna Mexay HUMu
4yMCno, paBHOE MPOU3BEAEHMIO OMNNH 3TUX

4MCNo, PaBHOE MPOU3BEAEHMIO OMNMH 3TUX BEKTOPOB HAa TAHrEeHC yrna mexay HUMu

2. Ecnm Kk 23nemeHTam Kakom-nmbo cTpoknm (vnu cronbua) onpepenuTens nNpub6aBUTb
COOTBETCTBYHOLME INIeMEHTbI APYroi CTPOKMU (Mnu cTon6ua), YMHOXEHHble Ha OAHO U TO Xe YMCHO,
TO...

onpeaenuTenb U3MEHUT 3HAK Ha NMPOTMBOMNOSIOXKHBIN, COXPaHsst abCOMOTHYHO BENNYNHY.

onpeaenuTenb byaeT npeobpasoBaH B MUHOP.

+onpeaenuTenb He UBMEHUT CBOEIN BENUYMHBI.

BENUYMHA ONpPeaenuTens paBHa Hynto.

3. OaHbl aBe maTpuubl A= _51 12 mB= f 5 . Torga A-B paBHoO:
16 2
-1 4
15 3
-1 4
15 0
-1 4
-1 4
16 2
4. Tlpou3BoaHasA KOHCTaHTbI paBHa...
B
2
+0

5. HecoBmecTtHble cobbituss A, B un C o006pa3yroT NOnHyw rpynny, ecrivm UxX BEepOATHOCTU
paBHbl... BBIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB



1 1 1
P(A)=1>. P(B)=.PC)=1>.

1 1 1
+P(A):E, P(B):Z,P(C):Z.

1 1 1
+P(A):§, P(B):g,P(C):g.
+P(A):§, P(B):%,P(C):;.

Tun 3apgaHun: ycTaHOBNIeHWE NpPaBUIIbLHOW MOCNefoBaTefIbHOCTU B MpPeaAsiOKeHHbIX BapuaHTax
OTBeTOB / yCTaHOBJIeHMe COOTBETCTBUS MeXAy 3NieMeHTaMM B NpeasioKeHHbIX BapuaHTax OTBETOB

6. Pacnonoxwurte ¢pyHKUMM B nopsigke ybbiBaHMA 3HAY€eHUW MX MPOU3BOAHOM MepBOro nopsgka B
Touke x=1.

YKAXUTE MOPAOKOBbLI HOMEP ANA BCEX BAPMAHTOB OTBETOB

1. y=x2+x3
2. y=x*
3. y=x
4. y=x°

7. CooTBeTCTBME Mexay HazBaHMeM u hOpMyIion.
YKAXUTE COOTBETCTBUE OJ1A KAXKOOIO 3NEMEHTA SAOAHUA

®opwmyna BepHynnun M [5{'5*

dopmyna NyaccoHa ﬂk . e‘i

JlokansHasa copmyna Myaspa-Jlannaca 1

WHTerpansHas copmyna Myaspa-Jlannaca

ACHIE (D(xz)—(p(xl)

np—g<k,<np+q

8. HaHbl pgBa BeKTOpa §:(L3;4) n b=(—l’0;2). YctaHOBUTE COOTBETCTBUE MeXAY

onepauvsaMU Hap BEKTOpaMM U UX pesynbTaTamMu.
YKAXUTE COOTBETCTBUE OJ1A KAXOOIO 3NEMEHTA 3AJAHUA

c=d+b ¢=(0;3;6)
c=b—a c=(-2-3-2)
c=2da+5b |C¢=(-36/18)
c=4-b ¢=(-4,0,8)




¢ =(4;0,-8)

9. YcraHOBUTE COOTBETCTBMUE yYpaBHEeHUA KpVIBOi;I M eé Ha3BaHusA:

2 2 annunc

X

-+ y_ — 1

9 16

X2 y2 ~ Mnep6ona

9 16

N yz -16 OKpyXHOCTb

y= X2 Mapabona
MHumbIV annunc
MHMMas OKPY>KHOCTb

10. YctaHOBUTE COOTBETCTBME MEXAY YPaBHEHMEM MPSMON 1 €€ yrnoBbIM Ko3adduumeHToOM:
YKAXWNTE COOTBETCTBWE ONA KAXKOOIO SNEMEHTA 3AOAHUA

2x+3y+6=0 _ 2
3
4Xx-7y+2=0 k—ﬁ
7
5x-3y=0 k=2
3
4y+9=0 k=0
__>
k= 3

Tun 3agaHMi: OTKPLITOro TMna (CamMocTosATeNbHbIA BBOA4 OOy4allMMCA NpaBUNIbHOrNO OTBeTa B
Buae TepMUHA, KpaTKoro onpegeneHus, uucgppoBoro 3Ha4vyeHusi) / [paKTUKO-OpMEeHTUPOBAHHbLIE
3agaHus (Kenchbl)

11. U3BecTHo, uyto A =2i — T—k ., b =(4;0;2), rorna ckansipHoe nponsseaeHmne BekTopos a

u b pasHo:
OTBET 3ANVWWTE LUENLIM YACIIOM (LNOPAMW)
6
12. 3HayeHMe NPOU3BOAHON BTOPOro nopsaka pyHKumm Yy = e** B Touke X =0 pasHo...
OTBET 3ANUWWTE LUENLIM YACIIOM (LNOPAMW)

4
. TX2+2X+4
13. Npepen liMm —————— pase...
X=X 43X
OTBET 3AMWWTE UENLIM YACJIOM (LUMNDPAMWU)
7

14. 1Ba cTpenka Npou3BOAAT MO OAHOMY BbicTpeny. BeposaTHocTM nonagaHuAa B uenb Ans
nepeBoro u BToporo crpenkos paBHbl 0,5 u 0,4 cooTBeTCTBEHHO. Toraa BeposATHOCTb TOro,
YyTO B Uenb nonagyT oba cTpenka, paBHa ...
OTBET 3AMNUWNTE OAECATUYHOW OPOBbLIO (OKPYIMEHME 0O OECATLIX, APOBHAA YACTb YEPE3
SAMATYIO)
0,2

15. 3aBMCUMOCTb CYTOYHOro yaos (B nMTpax) oT Bo3pacTa KOpPOB X (feT) Bblpaxaetcs hyHKLMen
y=-9,53+6,86x-0,049x°. Toraa MakcMManbHbIii yA0 KOPOB AOCTUraeTcsl B BO3PacTe PaBHOM _
net

OTBET 3AMVWWTE LENBIM YACNOM (LIN®PAMU)
7



MO-2 - YmeeT 060CHOBbIBaTb MCNONb30BaHNe NPpUGOPHO-UHCTPYMEHTaNbHOW 6a3bl Npy pelueHuun
ob6wenpodeccnoHanbHbIX 3agay

Tun 3apgaHuii: BbIGOpP OOHOrO BapuaHTa MPaBUIILHOrO OTBETAa M3 HECKOJSIbKMX MNpensioXeHHbIX /
BbIOOP HECKOJNbKUX NPaBUIIbHbIX BapUaHTOB U3 NMpeasioXeHHbIX BaApMaHTOB OTBETOB
16. MpousBogHOM BTOPOro nopsaka HasbiBaeTcs ...
KOpeHb KBagpaTHbIA OT MPOM3BOAHOWN NEPBOro nopsigka
KBagpaT NPON3BOAHOM NEPBOro nopsigka
+ npons3BoaHasi OT NPOM3BOAHON NEPBOro Nopsiaka
nepsoobpasHasi NPoOn3BOAHON NEPBOro Nnopsiaka

17. Mpsamasn, npoxoasilan yepe3 Touky (1;4) v nepneHAuKynspHas ocu Oy, uMeeT BUA.,..
x-1=0
+ y—4=0
Ax-y=0
-4x+y=0

18. YpaBHeHUe oKkpyxHocTH ¢ ueHTpom B Touke M (1, —2) n paanycom paBHbim 4 onpeaensietcs
c¢opmynon:
+ (x=1)*+(y+2)* =16
(x-1)*+(y+2)°=4
(x-1)*+(y-2)*=16
(x+D?*+(y+2)?° =16

19. 3 npuBeaeHHbIX COObLITUN, AOCTOBEPHBLIMU ABMAIOTCA. ..
BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB
+npw Bpocke urpanbHOro Kybuka BoinageT undpa meHbLue 7
+Bbl6op 6enoro wapa n3 kKopobkn ¢ GenbiMy LWapamm

+ npu Temnepatype +15° 1 HopmarnbHOM aTMOCHEPHOM AaBneHUn Boaa GYaeT B KUAKOM COCTOSHUM
BblOOp Genoro wapa 1u3 Kopobku ¢ 6enbiMK 1 YepPHLIMU LLApaMm
BbIOOp 6enoro wapa u3 KOpoobKKU C YepHbLIMM Lapamm

20. OnpepenuTenb HEBbIPOXAEHHON KBagpaTHOW MaTpulbl yMHOXaeTcs Ha 15, ecnu...
BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB
+ Kakon-nubo cronbeL, ymHoxaeTca Ha 15
+ ofjHa CcTpoka yMHOXaeTcs Ha 15
+ ogvH cTtonbew ymMHoXaeTcsa Ha 3, gpyrom Ha 5
K kakoMy-nnbo ctonbuy npnbaenaeTca Opyror, YMHOXEHHbIN Ha 15
BCE 3JIEMEHTbI MaTpULbl YyMHOXatoTcs Ha 15

Tun 3apgaHun: yCTaHOBJI€HHne ﬂpaBVIﬂbHOVI nocrniegoBaTesibHOCTU B MNpearyioXeHHbIX BapuaHTaX
oTBeToB / yCTaHOBJ1€EHMe COOTBETCTBUA MeXAy JfieMeHTaMM B nNpeasioXXeHHbIX BapuaHTax oTBeToB
21. YctaHOBUTE COOTBETCTBUE BEKTOPOB:

(=2;1)mn (-6;3) BekTopbl coHanpasneHsb!

(=2, 1)m (4;,-2) BekTopbl MPOTMBOMOMNOXHO HanpaBmeHbl
(3; -5)mn (=3;5) BeKTopbl MPOTMBOMNOMNOXHbI

(2;5) 1 (-5;2) BekTopbl nepneHankynapHbl

BekTopbl KOMNNaHapHble

BekTopbl paBHbI

22. YcTtaHOBUTE COOTBETCTBUE YPaBHEHUAM (*)yHKLIVIVI:

y= X2 YeTHasa dyHKUMA
y= X3 HeueTHas dyHkuua
y= X2 +3x+7 dyHKumsa obuiero Buaa

Mepuogunyeckas dyHKUMS




| NuHelHas dyHKUMs |

23. YcTtaHOBUTE COOTBETCTBME 3HaKa NPOU3BOAHON HA NPOMEXYTKe CBOMCTBaM (PYyHKLUK:

y' >0 Bospacrtaet
y'<0 YO6biBaeT
y">0 BorHyTas
y"<0 Boeinyknas
YeTHas
HeveTHas

24. YcTtaHoBUTE nocreaoBaTenbHOCTb BEKTOPOB B NOpsAKe BO3pacTaHUs UX MoAaynen.
YKAXUTE NMOPAOKOBLIN HOMEP A BCEX BAPMAHTOB OTBETOB

1. AB=(-2,0;2)

2. AB=(-114)
3. AB=(-1-5,0)
4. AB=(14;5)

25. YcTaHOBUTE COOTBETCTBME MeXAY 3alTPUXOBaHHbIMU hurypamm u onpegeneHHbIMm
MHTerpanamm, KoTopblie BblpaXaloT nnowaamn aTux guryp:
YKAXWNTE COOTBETCTBWE ON1A KAXOOIo 3NEMEHTA 3A0AHUA

v

N

v

[y}
-

)
<

Y




(ﬁ—xzﬁ)dx

Ot | ot

(\/E+x2«/§)dx

Tun 3agaHui: OTKPbLITOro TUnNa (camocTosiTeNlbHbIA BBOA OOyYarLWMMCA NpaBUSIbHOrO oTBeTa B
Buae TepMMHA, KpaTKoro onpegeneHus, uudpoBoro 3HayeHusi) / [pakTUKO-OpUEHTUPOBaAHHLIE
3afaHus (Kenchbl)

26. [laH 3aKOH pacnpeaerneHUs AUCKPEeTHOWN criy4YanHoM Benu4iuHbl X.

< | 5[ 7 [ 127 13

P 03 |05 |01 ]| 01

Toraa matemaTnyeckoe OXXmaaHue paBHO...
OTBET 3AMUWWWUTE OECATUYHOW OPOBbLIO (OKPYITIEHME OO OECATLIX, AQPOBHAA YACTb YEPE3
SAMATYHO
7,5
27. B pe3synbTaTe ONbITOB Nosly4yeHa cnegyrowas Bolbopka: 4, 5, 6, 6, 7, 7, 8, 9, 9, 9. Toraa
3Ha4YeHune MeaunaHbl paBHO...
OTBET 3AMNWUMTE LENBIM YACNOM (LUMDPAMW)
7

1
28. MaTepuanbHasi TOuKa ABUXETCA NPSIMOSIMHENHO NO 3aKOHY S = §t3 +2t2—t. Torpa

CKOPOCTb TOUKM B MOMEHT BpemeHu t; =2 paBHa ....
OTBET 3AMNWWTE UENLIM YACJITOM (LUNOPAMU)

11
1 35
29. Onpepenutens matpuubl [0 5 1| pasen...
0 0 4
OTBET 3AMNWWTE UENBLIM YACJITOM (LUMNOPAMU)
20

30. JOMUHaHTHLIA reH A HapywaeT c¢opMMpoBaHWe pPoOroB, B pe3ynbTaTe NpU HanuyuM ero B
reHoTune XvMBOTHble Komonble. Ha depme HacuuTbiBaeTcA 200 ronoB KpynHoro poraTtoro
CKOTa, U3 HUx 192 KomonbIX U 8 poraTbiX XXMBOTHbIX. Toraa yactota annenu A pasHa...
OTBET 3AMUWNTE OAECATUYHOW OPOBbLIO (OKPYIMEHME 0O OECATHLIX, APOBHAA YACTb YEPE3
SAMATYHO)
0,8

na-3 - Bnapeet HaBblIkaMX UCNOJIb30BaHUS B npoqaeccwouanbﬂoﬁ AeATeNIbHOCTU COBPeMEeHHbIX
TEeXHONIOrMm n MeToaoB peLleHnn oﬁmenpOQ)eccuouaanblx 3agav

Tun 3apgaHuii: BbIGOP OAHOro BapuaHTa MPaBUIBHOMO OTBETa U3 HECKOMbKUX NpennoXXeHHbIX /
BbIGOP HECKONMbKUX NPaBUIbHbIX BAPUAHTOB U3 NpeAsioXeHHbIX BapMaHTOB OTBETOB

31. Ecnu B onpegeneHHOM MHTerpase NoMeHsTb MecTaMu FpaHuLbl UHTErpPUPOBaHUs, TO...
WHTerpan octaeTcs NPeXHUM
WHTerpan yBenvyMBaeTcs B iBa pasa
+ MHTerpan NoMeHsieT 3HaK Ha NPOTMBOMNOSIOXKHbIN
WHTErpan paBeH Hyrnio

32. UrpanbHas KocTb 6pocaeTcs oauH pa3. Toraa BepOATHOCTb TOrO, YTO Ha BEPXHEW rpaHu
BbinageT 5 paBHa...



33. U3 reHepanbHOW COBOKYNHOCTU MU3BrievyeHa BblGopka ob6bema n=53. Torga 4uMcno BapuaHT
X; =3 B BbIGOpKe paBHO...

1

p]| [} E——

Yo TR

B ot — — —
o o —— — —

|
|
}
3

+14
12
10
15

34. 3 npuBeAeHHbIX HUXe ypaBHEeHUI napabonamm ABNAIOTCA. ..
BbIBEPUTE HE MEHEE TPEX BAPUAHTOB OTBETOB

+x° =2y
+X°=y+6
+ y? =6x
2 2
X_+y_:1
16
X2 y2
6 9

35. V3 npuBeaeHHbIX HUXKe YPaBHEHUI yKaXuTe NpsiMbie napannensHble npamon 2X—3y =4
BbIBEPUTE HE MEHEE TPEX BAPMAHTOB OTBETOB
+2x-3y =0
+ —4AX+6y=7
+ 6x-9y =1
2x+3y =0
3x—-2y=0
Tun 3ap,aHvu7|: yCTaHOBJI€HHne npaBManoﬁ nocrniegoBaTesibHOCTU B MNpearyioXeHHbIX BapuaHTaX

OTBETOB / yCTaHOBIIEHNE COOTBETCTBUSA MEXAY 3NEMeHTaMu B NpeanoXeHHbIX BapMaHTax OTBETOB
36. YcTaHOBMTE COOTBETCTBUE MEXAY CUCTEMOW NIMHEMHbIX YPaBHEHUMI U ee pacLUNPEeHHON

MaTpuuen:
X+y+2=3, 1 1 1 3
X—y—-z=1, 1 -1-11

X—y+z=09. 1 -1 19




X—2y+3z2=3, 1 -2 3 3
5X—6y+z=1, 5 6 1 1
2X—2y—z=1. 2 -2 -11
2X+3y+4z=3,| (2 3 4 3
2X+3y+z2=6, |2 3 1 6
4x+2y+3z=7.|\4 2 3 7
X+2y+2z=1], 1211
2X+Y+2=2, 2112
X+Yy+22=5. 1125
1212
2 112
1125
37. YcTaHOBUTE COOTBETCTBME MEXAY YPaBHEHMEM NPSAMOW U ero HAMMEeHOBaHUEM:
X — XO y— yo YpaBHeHWe NpsamMon npoxogdilen yepes aHHY TOYKY U
= napannenbHo JaHHOMY BEKTOpY.
m n
y= kx+b YpaBHeHune nNpsamMon ¢ yrnosbiM KO3 PULNEHTOM.
Ax+By+C=0 Ob6Lee ypaBHeHME NPSMON.
YpaBHeHVe NpSAMON B OTpe3Kkax Ha 0cax
YpaBHeHVe NPAMON NPOXOAALLEN Yepe3 aHHYI0 TOYKY U
nepneHavKynsipHO JaHHOMY BEKTOPY

38. YcTtaHoBUTE cooTBEeTCTBUE MexAy PYHKLUEN 1 ee NPOU3BOAHON:

y=x"+¢* y' =2x+¢"
y=x"-¢e y =2x-e* +e*-x?
y =x*-sinx y' =2X-Sin X+Cos X- X
y =X* +sinx y' =2X+C0S X
y' =2X-C0S X
y' =2x-¢e"

39. YcTaHOBMTE NocriefoBaTeNnbLHOCTL MaTpUL, B NopsiAke BO3pacTaHUs ux onpeaenuTenen.
YKAXKUTE NOPAOKOBbLIN HOMEP A1 BCEX BAPMAHTOB OTBETOB

. -10
|1 2
) 2 1
3 4
. 17
|06
4 2
6 5

40. A,B,C — nonapHo He3aBucuMbIle cobbiTusa. Ux BepoaTHocTu: P(A)=0,9, P(B)=0,3, P(C)=0,4.
YKaxute COOTBETCTBME MeXAY COObLITUSIMU U NX BEPOATHOCTAMMU:
YKAXKWNTE COOTBETCTBWE ONA KAXOOIO 3NEMEHTA 3AOAHUA



A-B 0,27
A-C 0,36
B-C 0,12

A-B-C 0,108
1,6

Tun 3agaHui: OTKPbLITOro TUna (camocTosiTeNlbHbIA BBOA OOyYarLWMMCA npaBUiiIbHOrO oTBeTa B
Buae TepMMHA, KpaTKoro onpegeneHus, uudpoBoro 3HayeHus) /| [pakTuko-opueHTUpPOBaHHbLIE
3afaHus (Kenchbl)

3
41. 3Ha4yeHue onpenerieHHOro UHTerpana I3X2dx paBHo...

%I’BET SANVWNTE LUENBIM YACITIOM (LI,VI(DPA?VIVI)

42, X, Y — pelleHne cuMcTeMbl JIMHEMHbIX YpaBHEHUN {2;( " 3)/_:25 Cymma 2x+y paBHa...
OTBET 3ANUWWTE LUENLIM YACIIOM (LNOPAMU)
° 43. B pe3ynbTaTe OonbITOB Nony4YyeHa cnegywowas Bolobopka: 5, 6, 7, 7, 13, 15, 17, 18. Torpa

3Ha4YeHune Moabl paBHO...

OTBET SAMWWMTE UENBLIM YACJITOM (LNPPAMWN)
7
44. BcxoxecTb ceMsiH AuKon 16noHn paBHa 60%. Torga Aans Toro, 4To6bl nony4ntb 180 pocTkoB
notpebyeTcs nocesATb _ CeMsiH.
OTBET 3AIMUNWUTE LEJIBIM YACNOM (LUNDPPAMW)
300

45. HabniogeHus 3a AHEBHbIM yAOEM OeCATM KOpPOB, CryvyalmHo oTo6paHHbLIX M3 cTaga, Aanu
crnegyrowme pesynbTaTbl.

Yaoou X, Kr 12 13 15 16 18

Yncno kopos, 2 2 3 2 1

Toraa cpegHU yaon oToGpaHHbIX KOPOB M3 CTafa pPaBeH...

OTBET 3ANUWNTE AECATUYHOW OPOBbLIO (OKPYTNEHUE OO OECATHLIX, APOBHAA YACTb YEPE3
SAMATYHO)

14,5



