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1. IEPEYEHb KOMIIETEHILIWI C YKA3SAHUEM OTAIIOB UX POPMIPOBAHII B
IMPOLIECCE OCBOEHMA OBPA3OBATEJIbHOU ITPOI'PAMMUBI

B pesynprare ocBoenusi OIIOIl GakamaBpuata mo HampaieHutro oOyuenus 21.03.02
3eMJICYCTPOUCTBO M KaJacTphbl, OOYYAIONIMICS OJDKEH OBIIAJCTh CICAYIOUMMH pe3yJIbTaTaMu
00ydeHus o AUCUUILIHE «MaTemMaTuka:

Tabnuna 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCIUTUIMHBI

Kox kommerenniu

PesynbTaTel ocBoenus OITOII.
Conepxkanre KOMIETEHIIUN
(B coorBercTBrM ¢ PI'OC BO)

[lepeueHs TIaHUPYEMBIX PE3YIbTATOB
00y4YeHUs IO TUCIUTIINHE

OK-7

CITOCOOHOCTH K
CaMOOpTaHU3aIH U
caM000pa30BaHHIO

3HaTB: coJep)KaHUE JIOTMUECKUX IPUEMOB:
BBIJICJIEHUE HEOOXOJIUMBIX M JOCTaTOYHBIX
NPU3HAKOB MAaTEMaTHYECKUX OOBEKTOB,
npueM  Kiaccupukauuy, 0O0OCHOBaHHUE
MaTeMaTHYECKUX YTBEPKICHHI, BbIICICHUE
POJOBBIX M  BHMJOBBIX IPHU3HAKOB U
0COOEHHOCTH WX TPUMEHEHUS, UCXOAS W3
nenei COBEPILECHCTBOBAHMS
MHTEJUIEKTYya bHOH M TpodecCHOHaNTBHOM
JeSITebHOCTH.

Ymernb: IJIAHUPOBATh enu u
yCTaHaBJIMBaTh IPUOPUTETHI NpPHU BBIOOpE
CIIOCOOOB pELIEHUH C Yy4YeTOM YCJIOBHH,
CPeACTB,  JIMYHOCTHBIX  BO3MOKHOCTEHl
OCYILIECTBIICHUS MaTeMaTHIECKOU
NesITeNbHOCTH, aHaJTU3UPOBaTh
MaTeMaTHYECKYIO UH(pOPMAIIHIO "
OCYILECTBIATh JeSITeIbHOCTD B
COOTBETCTBUHM C MPOBEICHHBIM aHAIHU30M,
BBIJICIISATh MaTeMaTHYEeCKHil acIeKT
n3y4aemMoro oObeKTa, SIBIIEHUS, Ipolecca,
OCYILLIECTBIIATh JEKOMIIO3UIMIO 3aJlaud Ha
0334 a4H.

Baagers: caMoCTOSITENEHO UCIIONB30BATh
JIOTMYEeCKHe MPUEMBI ITpU paboTe ¢
MaTeMaTHuecKoi nHpopMaueil, CTpouTh
mpoliecc ee oBiajeHus, Bnaners:
MaTeMaTHYECKUMH, CTATHCTUICCKUMHU
METOJIaMH1 PELICHHUs 3aj1ay, a TaKkxKe
HaBBIKAMU CAMOCTOSITEIIbHOTO U3YUSHHSI
pa3aenoB MaTeMaTUKH, HEOOXOUMBIX ISt
pereHwst MpoheCCHOHABHBIX 32134,
IpUeMaMH LieJernoiaraHusi, cnocooamu
TUTAHUPOBAHMSI, OpTaHU3AIIHH,
CaMOKOHTPOJISI U CAMOOLIEHKHU PEICHUs
MaTeMaTHYECKUX 3a]1ad.

OIIK-1

CITOCOOHOCTH OCYIIECTBIISATh
MIOUCK, XpaHeHue, 00paboTKy u
aHajau3 nHopmanuu u3

3HaTh: OCHOBHBIE METONBI, CIOCOOBI U
cpeacTBa  pabOTBl ¢ MaTeMaTHYeCKOU
nH(pOpMaIne, BO3MOKHOCTH




pa3IMYHbIX UCTOYHUKOB U 0a3
JAaHHBIX, IPE/ICTABIISTH €€ B
TpedyeMoM opmare ¢
HCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHUI

MH(OPMALIMOHHBIX TEXHOJIOTUHA, B TOM
qucie, KOMIBIOTEPHBIX JUISL TIOJyYeHHUS,
00pabOTKH M XpaHEHUsI MaTeMaTHUEeCKON
nH(pOpMaINY, OCHOBHBIE METO/IbI pabOThHI B
IJ1I00aTbHBIX KOMIIBIOTEPHBIX CETSX.
YMerb: o00pabaThiBaTh SMIHMPUYECKUE U
9KCIIEPUMEHTAIIbHBIE JTaHHbBIE c
UCIOJIb30BaHNEM HUH()OPMAITMOHHBIX
TEXHOJIOTHH, IPUMEHATh HHPOPMAIIIOHHBIE
TEXHOJIOTHH ISt peteHus
npodecCHOHaNbHBIX 3a7ady, paboTaTh C
UHTEpPHET pecypcamMu, OCYLIECTBIISITh
IIOMCK MaTeMaTH4ecKoM HHpOpMaIu C
TIOMOIIBIO COOTBETCTBYIOIINX
UH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHM.

Bnagers:  HaBBIKAMH  HCIOJIB30BAHUSA
NPaKTUYECKUX  MPHEMOB  NPUMEHEHUS
UH(POPMALMOHHO-MAaTEMAaTHIECKUX
METOJIOB B KOHKPETHBIX HCCIIEOBaHUSIX,
KOMITBIOTEpa  KaK  CpeICcTBa  IIOMCKa,
00paboTkn U oOMEHa MaTeMaTH4YeCKOM

uHpOpManue, B TOM quciie
CTaTUCTHYECKOMH, BJIaJIeTh HaBbIKaMU cOopa
HE00X0UMOM MaTeMaTU4eCKOi
UHpOpMaLIUU B r7100anbHbIX
KOMITBIOTEPHBIX CceTsX, paboTsI c

WH(POPMAIMOHHO-TTOMCKOBBIMU  CHCTEMaMH
C IeNbI0 TIOWCKa, aHaliW3a, CHHTE3a,
00001IeHNns u KIaccupuKaluu
MaTeMaTH4ecKoN HHPOpMaIiu.




2. OIIMCAHUE TIOKA3ATEJIEM U KPUTEPMEB OLIEHUBAHWS KOMIIETEHIINIA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHNA, OIIMCAHUE IIKAJI OLIEHNBAHU

Tabmuma 2.1 — Tloka3arenu W KpPUTEpPUH ONIpENeTeHUs YPOBHS CHOPMHPOBAHHOCTH
KOMIIETEHLIN I
Oranbl [Tnanupyembie | Kpurepun oneHMBaHUS pe3ynbTaToB 00y4eHUs
OCBOCHUS pe3yabTaThl 2 3 4 5
KOMIETEHIIMH | o0y4eHus
OK-7 3namop: He 3naer 3Haer 3Haer 3Haer
CIOCOOHOCTB K | COJepKaHUE COJIEpKAHU | COZEpKaHUE | COAEPIKAHME coJiepKaHue
CcaMOOpraHusa | JIOTHYECKHUX e HEKOTOPBIX JIOTUYECKHUX JIOTUYECKHUX
WU U MIPUEMOB: JIOTUYECKHUX | JJOTUYECKHX | IPUEMOB U MIPUEMOB:
caMoo0pa3oBa | BBIICICHUE IIPUEMOB: IIPUEMOB U OCOOEHHOCTH | BBIJICJIEHUE
HUIO HEOOXOJIUMBIX U | BBIJICJICHUE | OCOOCHHOCTH | MPUMEHEHHS HEOOXOIMMBIX
JIOCTaTOYHBIX HEeoOXoIuM | UX HEKOTOPBIX u
IlepBbIii 3TAaN | IPU3HAKOB BIX U MIPUMEHEHHUs | IPUEMOB B JOCTATOYHBIX
MAaTeMaTUYECKU | JOCTATOYHBI | B INHEMHON | JJUHEWMHOU U MPU3HAKOB
X OOBEKTOB, X Y BEKTOPHOH | BEKTOPHOMU MaTeMaTH4ecK
IpUeM MIPU3HAKOB | ajredpe ¢ aireope ¢ UX 0OBEKTOB,
KJIaccupUKalUK | MaTeMaTH4e | SJIEMEHTAaMHU | SJIeMEHTaMu pueM
, 000CHOBaHHE CKHX reoMeTpuH, Tr€OMETPHH, KJIacCU(pUKaIN
MaTeMaTHYeCKl | OOBEKTOB, npu npu u,
X YTBEPXKACHUH, | IPUEM BBIYHMCIICHUH | BBIUHUCICHUU o0oCHOBaHUE
BBIJICJICHHE kinaccuduka | mpeaesioB u MIpEAeIIOB U MaTeMaTH4ecK
POJIOBBIX U 11U, WCCJIEIOBAHH | UCCIIEIOBAaHUM | UX
BHJIOBBIX 000CHOBaHU | ¥ PyHKIIUU GbyHKIIUU Ha YTBEPKJICHH,
MIPU3HAKOB U e Ha HETIPEPHIBHOCT | BBIJEICHUE
OCOOCHHOCTH MX | MaTeMaTH4e | HEMPEPBIBHOC | b, B POIOBBIX U
IIPUMEHEHHS], CKHX Tb, B muddepeHa | BUJOBBIX
UCXOJs U3 yIBepkaeH | auddepeHiu | IbHOM MIPU3HAKOB U
mnesei Wi, aIBHOM HCUYHCJICHUN 0COOEHHOCTH
COBEPILEHCTBOB | BBIACJIICHUE | UCUUCICHUHM | OJHOM ux
aHUs PONOBBIX U | OAHOU IIEPEMEHHOM, [IPUMEHEHHUS B
WHTEJUIEKTYaJIbH | BUJIOBBIX MEPEMEHHOM, | TEOPUU PSIAOB, | JIMHEHHON U
ol 1 MPU3HAKOB | TEOPUH TEOPUHU BEKTOPHOM
npodeccuonans | u PAIOB, BEPOATHOCTEN | anredpe ¢
HOH 0COOEHHOCT | TEOpHH u 3J€MEHTaMu
NEeSATeTLHOCTH U UX BEPOSITHOCTE | MATEMATUYECK | TEOMETPHH,
IIPUMEHEHU | U U on npu
s, UCXOIS MaTeMaTuyec | CTaTUCTHKH, BBIYHCIICHUH
U3 uenen KOM HUCXOMs U3 MPENENIOB U
COBEpIICHCT | CTATUCTUKHU , | Lesel UCCIIETOBaHUH
BOBaHMS UCXO0s U3 COBEpIICHCTBO | (PYHKIIMH Ha
WHTEJUIEKTY | 1enen BaHMS HETIPEPBHIBHOCT
aIbHOU U COBEPILECHCTB | UHTEJUIEKTyal | b, B
npodeccuo | OBaHUSA BHOU U muddepenmma
HaJbHOUN WHTEIJIEKTya | mpodeccuoHal | TbHOM
JIEATEIIbHOC | JIbHOU U BHOU HACUYUCIICHUHN
TH, OCHOBBI | IPO()ECCUOHA | ACSITENLHOCTH, | OJTHOM
JIMCKPETHOM | JIbHOMU OCHOBBI MEPEMEHHO,
MaTeMaTUK | JESTEIbHOCT | IMCKPETHOU TEOPUH PSIJIOB,




u 1, HEKOTOPBIE | MaTEMaTUKU TEOpUHU
I10JIOXKEHHUS (mommyctuma BEPOATHOCTEN
JUCKPETHOM | Mearorudecka | u
MaTeMaTUKU | g OAJIEp)KKA | MaTEMaTHUYeCcK
npenojaBaren | o
s). CTaTUCTHUKH,
UCXOMS U3
() (71
COBEPIIECHCTBO
BaHUs
UHTEJJIEKTYyal
BHOMW U
npodeccuoHat
BHOU
JESTEIIbHOCTH,
OCHOBBI
JTUCKPETHOM
MaTEeMaTUKU
Ymemn: He ymeer YnMmeer YmMmeer YmMmeer
IJIaHUPOBATh IUIAaHUPOBAT | IUIAHUPOBATh | IUIAHUPOBATh | IUIAHUPOBATH
LeH U b LIEJIH U LIeJH, C LEeJH U LEeNH U
YCTAHABIIMBATh | YCTAHABJIMB | TPYJAOM YCTaHABIIMBATh | yCTaHABIUBATh
IIPUOPHUTETHI aTh YCTAaHABIIMBA | IPUOPUTETHI IIPUOPUTETHI
IIpH BBIOOpE IIPUOPHUTET | €T IIpH BBIOOpE IIpH BBIOOpE
Croco0oB bl TIPH MIPUOPUTETHI | CLIOCOOOB Croco0oB
peuieHun ¢ BBIOOpE IIpU BBIOOpE | pelieHuit peleHuin
y4eToM croco0oB croco0oB MaTEMaTUYECK | MaTEMaTHYECK
YCJIOBUM, pPELIECHH C | pelICHUI WX 3aIaHUH WX 3aIaHUH
CPEICTB, y4ETOM MaTteMaTHuec | (3a1aHuil 1o (3amanuii no
JINYHOCTHBIX YCIJIOBHA, KMX 3aIaHUM | JINHEWHOU U JIMHEWHOHN U
BO3MOYKHOCTEN | CPEICTB, (3amaHuii Mo | BEKTOPHOM BEKTOPHOU
OCYILIECTBJICHUS | JUYHOCTHBI | JIMHEWHOM U | anredpsl ¢ anreOpsl ¢
MaTeMaTHYecKo | X BEKTOPHOM AJIEMEHTaMU JJIEMEHTaMU
I AeSITETbHOCTH, | BO3SMOXHOC | airedpsl ¢ AHAJIMTUYECKO | AHATTUTHYECKO
aHAJIM3UPOBATh | TeH DJIIEMEHTAaMHU | i TEOMETPUH, | 1 TEOMETPUH,
MaTEMaTHYECKy | OCYILIECTBIIE | AaHAJIMUTUYECK | JIUHEHHOMY JUHEHHOMY
10 HH(OPMALIMIO | HUA oif IPOrpaMMHUpPOB | IPOrPaMMUPOB
U OCYILECTBIATh | MATEMaTU4€e | FEOMETPHH, aHMIo, aHMIo,
NEATENBHOCTh B | CKOM JMHEHHOMY MIpENEIoB U MIpEIEIoB U
COOTBETCTBHUHM C | JESATENIBHOC | IPOIPAaMMUD | BBIYHUCICHMS BBIUYHCIICHUS
MIPOBEIEHHBIM TH, OBaHMUIO, MPOU3BOJHBIX, | MPOU3BOIHBIX,
aHaJIN30M, AQHAJIN3UPOB | MPEIEIIOB U TEOPUU PSIIOB, | TEOPUH PAIOB,
BBIJIETISITh aTh BBIUMCJICHUS] | TEOpUU TEOpUHn
MaTEMaTHYECKH | MaTeMaTH4e | IPOU3BOJHBI | BEPOSITHOCTEN | BEPOATHOCTEU
1 acCIleKT CKYIO X, TEOpUHU u "
U3y4aeMOro uHpOpMaILM | pSAIOB, MaTEMaTHUYECK | MaTEMaTHYECK
00BeKTa, 10U TEeopuun oif oi
SIBJICHUS, OCYILIECTBIISl | BEPOSITHOCTE | CTATUCTUKM) C | CTATUCTUKH) C
mporiecca, Th 17871 Y4ETOM Y4ETOM
OCYILIECTBIIATh NESATENBHOC | MaTeMaTU4eC | yCIOBHIA, YCIIOBUH,
JNEKOMIIO3ULIMIO | Th B KO CPEICTB, CPEICTB,
3aJ1a4M Ha COOTBETCTB | CTAaTUCTUKHU) | JINYHOCTHBIX JIMYHOCTHBIX




oI3aIaYH. HHU C C y4ETOM BO3MOXXHOCTEN | BO3BMOYKHOCTEN
MPOBEACHH | YCIIOBHA, OCYIIECTBJICHU | OCYILECTBICHU
BIM CPEJICTB, i i
aHaJIM30M, | JUYHOCTHBIX | MaTE€MaTUYECK | MAaTeMaTHYECK
BBIJICIIATh BO3MOJKHOCTE | OH on
MaremaTuue | JIeITEIIbHOCTH, | ACATEIbHOCTH,
CKUH OCYIIECTBJICH | aHAIM3UPOBAT | aHATM3UPOBAT
ACIIeKT ust b b
M3y4aeMoTo | MaTeMaThyec | MaTeMaTHYeCK | MaTEeMaTHYECK
00BeKTa, KO YIO yIO
SIBJICHUS, JeATebHOCT | mHpopMaIuioo | nHpopMaIuio
npoiiecca, H, u 51
OCYIIECTBJIS | aHATM3UPYET | OCYIIECTBIIATH | OCYIIECTBIISITH
Th MaTreMaTuyec | JeATEIbHOCTh | AEATEIbHOCTh
JEKOMIIO3H | KYIO B B
LU0 uH(pOpPMAaNd | COOTBETCTBUU | COOTBETCTBUU
0o u c c
OCYIIECTBIISIC | MMPOBEICHHBIM | TIPOBEICHHBIM
T aHAJIM30M, aHAIM30M,
NESTENIbHOCT | OCYIIECTBIISTh | BBIACTATH
b B JIEKOMITO3MIIM | MaTeMaTHYECK
COOTBETCTBU | IO 3aJa4M Ha HH acIekT
uc noazanaun,. C | U3yuyaeMoro
MPOBEJCHHBI | TPYJIOM 00BeKTa,
M aHAJIM30M | BBIJEISET SIBJICHUS,
npu MaTeMaTH4YecK | mpoliecca,
Ieaarornyec | Ui aclekT OCYIIIECTBIISTh
KOM H3y4aeMOTro JICKOMIIO3HITA
MO/IJIEPKKE 00BEKTA, 0
npenojaBare | sBICHUS,
751, HE yMEeT | Tpolecca,
BBIJICTIATh (momyctuma
MaTeMaTudec | ImeJarorudecka
KHUH acIleKT s TIO/IJIEPIKKA
M3y4aeMoro | IperojaBares
o0BeKTa, ).
SIBJICHUS,
npoiiecca u
OCYIIECTBIIST
b
JIEKOMITO3HI]
HIO 3aJ1a4H Ha
MOJ13aJa4H.
Bnaoems: He Bnageer | Bianmeer Camocrosrens | CaMOCTOSATENb
CaMOCTOSTENILHO | JIOTUYECKHM | HaBBIKAMHU HO HCITOJIB3YeT | HO
HCIIOJIb30BATh U HCIIOJIE30BaH | OCHOBHBIC HCIIOJIb30BAaTh
JIOTHYECKHE npueMaMu | ust JIOTHYECKHE JIOTUYECKHE
MIPUEMBI TIPU mpu paboTe | HEKOTOPBHIMU | IPUEMBI TIPU MIPUEMBI TIPU
pabote ¢ c JIOTUYECKUMH | paboTe ¢ pabote ¢
MaTEeMaTHYeCKO | MaTeMaTu4de | MpueMaMu MaTeMaTU4YeCK | MaTeMaTHYECK
i CKOH pu paboTe ¢ | o ot
uHpopmanuel, | uHpopmanu | Matemarudec | uHGopMmaluen | HHpopMaruen




CTPOHTH
porecc ee
OBJIAJCHUS,
Brnanets:
MaTeMaTUYECKU
MH,
CTAaTUCTHYECKUM
U METOJIaMH
pelIeHus 3314,
a TaKxKe
HaBBIKAMH
CaMOCTOSTEIILHO
IO U3YYCHHUS
pa3neron
MAaTEMATHKH,
HEOOXOIMMBIX
JUISL PEIICHUs
npodeccnoHab
HBIX 3314,
pHEeMaMH
LieJIeTIOJIaraHus,
crocodbamu
TUTAHUPOBAHWS,
OpraHH3allyH,
CaMOKOHTPOJIS |
CaMOOIICHKHU
pelIeHus
MaTeMaTHYECKU
X 3a/1a4

en (mo
JMHEUHON 1
BEKTOPHOM
anredpsl ¢
3JIeMEHTaM
u
aHaJIMTHUYeC
KO
reOMETpPHUH,
JMHEHHOMY
MpOrpaMMu
pOBaHMUIO,
MpeiesioB U
BBIYUCIICHU
o
MIPOU3BOIH
bIX, TEOPHH
PAIOB,
TEOPHUH
BEPOSTHOCT
el u
MaTemMaTHue
CKOH
CTaTUCTUKH
), HE
BJIAJICET
HaBBIKaMU
MOCTPOEHUS
rporecca ee
OBJIAJICHHS,
MareMaTuie
CKHMHU,
CTaTUCTUYE
CKUMU
MeToJaMHu
peuieHus
3az1ad, a
TaKKe
HaBBIKaMU
CaMOCTOSITE
JIBHOTO
W3y4YEHUS
paszaenon
MaTeMaTHK
I/I)
HE00X0AUM
BIX JUIS
peuieHus
npodeccuo
HaJTbHBIX
3azad,
prUeMaMu

KOU
uHpopmanue
i (o
JIMHEVUHOUN 1
BEKTOPHOI
anredpsI ¢
AIIeMEHTaMU
AHATUTUYECK
ol
TEOMETPHH,
JIMHEHHOMY
POrpaMMuUp
OBaHMIO,
MIPEICIOB U
BBIUMCIICHUS
MIPOU3BOTHBI
X, TEOpUHU
PAIOB,
TEeOpUHn
BEPOSATHOCTE
" u
MaTeMaTHiec
KO
CTaTUCTHUKH),
CTPOUT
IIpoLECC €€
OBJIAJICHUS,
BIIa/IeeT
HEKOTOPBIMH
MaTeMaTHiec
KHMH,
CTaTHCTUYECK
UMU
MeTOoJIaMHU
perreHus
3ajad, a
TaKxke C
TPYJIOM
CaMOCTOSITEIT
BHO M3yYaeT
pas3zesnbl
MaTEeMAaTHKH,
HEOOXO MBI
e st
peleHus
npodeccrona
JBHBIX 337124,
nprueMaMu
1esenonaral
us,
crocobamu
TUTAHUPOBAHU

(o TuHEHHOM
Y BEKTOPHOM
anredpsl ¢
3JIeMEHTaMu
aHATUTUYECKO
1 TEOMETpUH,
JIMHETHOMY
MIpOrpaMMHUpPOB
aHuIo,
IIPENIEIOB U
BBIUHCIICHHUS
MIPOU3BOIHBIX,
TEOpHUU PSIJIOB,
TEOPUH
BEPOSITHOCTEHN
u
MaTeMaTH4YeCK
on
CTaTUCTUKH),
CTPOUT
IIpoLece ee
OBJIAJICHUS,
BJIaJI€ET
OCHOBHBIMH
MaTeMaTU4ecK
MU,
CTaTUCTUYECKU
MU METOAAMH
perieHus
3a/1ay, a TaKxe
HaBBIKAMHU
CaMOCTOSITEIIb
HOTO U3y4YECHUS
pazzenoB
MaTeMaTHKH,
HEOOXOTUMBIX
JUTSL peTIeHUs
npodeccronan
BHBIX 3a7a4,
npreMaMu
1eJenoiaraHu
i,

crocobamu
TUTAHUPOBAHUS
, OpTraHU3aIINH,
CaMOKOHTPOJIsA
1 CAaMOOIICHKH
perieHus
MaTeMaTU4ecK
UX 3a7a4

(o muHEHHOM
Y BEKTOPHOM
anreOpsl ¢
3JIEMEHTaMU
aHATUTUYECKO
1 TEOMETpUH,
JIMHEITHOMY
MPOrpaMMHUpPOB
aHuIo,
IIPENIEIOB U
BBIYHCIICHUS
MIPOU3BOIHBIX,
TEOpHUH PSIJIOB,
TEOPUH
BEPOATHOCTEH
"
MaTeMaTH4YeCK
ou
CTaTUCTUKH),
CTPOUTH
IpoLecc ee
OBIIAJICHHUSI,
Bnaneer n
MaTeMaTH4YeCK
MU,
CTaTUCTUYECKHU
MU METOJaMH
peleHus
3aJa4, a TaKxKe
HaBbIKAMU
CaMOCTOSITEIb
HOT'O U3y4YEHUs
pas3zenon
MaTeMaTHKH,
HEO0OXOMMBIX
JUTS peleHust
npogeccruonan
BHBIX 33]1a4,
npueMaMu
LeJenoyiaraHu
s1, CIIoco0amu
TUTAHUPOBAHUS
, OpraHHu3aInu,
CaMOKOHTPOJIS
U CaMOOIICHKHU
perieHus
MaTeMaTH4eCcK
WX 3aJa4




nenenojuara | s,
HUS, OpraHu3aIu
cnocobamu | ,
IUTAHUPOBAH | CAMOKOHTPOJI
us, U
OpraHu3alyl | CaMOOIICHKH
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Onucanue mKasabl OLICHUBAHUS:

1. Onenka «HEyIOBIETBOPUTEIBHO» CTABUTCA CTYINCHTY, HE OBJIAJAEBUIEMY HM OIHHMM U3
AIIEMEHTOB KOMIIETEHIMH, T.€. OOHAPYXHBIIEMY CYIIECTBEHHbIE MPOOENbI B 3HAHUU OCHOBHOTO
IPOrpaMMHOr0 MaTepuaja IO JAUCLUUIUIMHE, AOMYCTHBILEMY NPUHIMINAIBHBIE OLIMOKHA INpU
NPUMEHEHUH TEOPETUYECKUX 3HAHMM, KOTOPHIE HE IMO3BOJIIOT €My HPOJOIDKUTH OOy4eHUE HITU
HOPUCTYIUTh K IPAKTUYECKOM JeATENbHOCTH O€3 JIONOJIHUTENbHOW MOArOTOBKHM I10 JIAaHHOH
JUCLUTIIINHE.

2. OneHka «yoOBJICTBOPUTEIBHO» CTAaBUTCA CTYACHTY, OBJIAJEBUIEMY DJIEMEHTAMU
KOMIIETCHIIUM <«3HaTb», T.C. IPOSBUBIIEMY 3HAHUS OCHOBHOI'O IIPOIPAMMHOIO MaTrepuayia I10
JUCLMIUIMHE B 00beMe, HEoO0XOAMMOM JJs HOCIEeAYIOIero OOy4eHUs U IpeacTosllen
IIPAKTUYECKOW JCSATEIBHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JIMTEPATYPOH,
JIOITYCTUBIIEMY HETOYHOCTH B OTBETE Ha 3K3aMEHE, HO B OCHOBHOM 00JIaJjatoIleMy HE00X0AUMbIMU
3HAHUSAMH JUIS X YCTPAHEHUS IIPU KOPPEKTUPOBKE CO CTOPOHBI dK3aMEHATOpa.

3. OueHkKa «XOpoIIO» CTaBUTCS CTYIEHTY, OBJIAJEBLIEMY 2JIEMEHTAMH KOMIIETEHLIUU «3HATh»
U «yMETb», MPOSBUBLIEMY IIOJIHOE 3HAHUE IPOrPaMMHOIO MaTepuaja IO JAWCIUIUIMHE,
OCBOMBILIEMY OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEPATYPY, OOHAPYKHUBILIEMY CTaOMIIbHBIA XapakTep
3HAHUW M YMEHMH M CIIOCOOHOMY K MX CaMOCTOSITEIbHOMY NPUMEHEHUI0 U OOHOBJIEHHIO B XOJI€
HOCJEIYIOEro 00y4eHUs M MPAKTUYECKON 1eATEIbHOCTH.

4. OueHka «OTIUYHO» CTaBUTCSl CTYJIEHTY, OBJAJEBIIEMY JJIEMEHTAaMU KOMIIETEHIIUU
«3HAThY», KYMETb» U «BIAJETh», IPOSIBUBIIEMY BCECTOPOHHHE U TJIyOOKHE 3HAHUS MPOTrPAMMHOIO
Marepyaja 10 JUCUUIUIMHE, OCBOMBLIEMY OCHOBHYKO H JOIOJHUTENBHYIO JIUTEPATYPY,
OOHapy)KUBIIEMY TBOpYECKHE CHOCOOHOCTH B TIOHUMAaHMUHU, W3JIOKEHUM U HPAKTUYECKOM
WCIIOJIb30BAaHUH YCBOCHHBIX 3HAHUM.

5. OueHka «3a4T€HO» COOTBETCTBYET KPHUTEPHUSAM OLEHOK OT «OTJIMYHO» [0
«YZOBJIETBOPUTEIILHO.

6. OLieHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYOBJIETBOPUTEIBLHOY

3. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHWA MJIN UHBIE MATEPUAJIBI, HEOBXOAMMBbBIE
JUIS OLIEHKY 3HAHUWM, YMEHMI, HABBIKOB U (MJIN) OITBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOILIMX STAITBI ®OPMHUPOBAH KOMITETEHIIUI B ITPOLIECCE

OCBOEHHU S OBPA3OBATEJIBHOM ITPOI' PAMMEBI

Bonpocel k 3x3aMeHy M 3a4€eTy B TeCTOBOM opMme

Paznen 1. JIuneiinas anre6pa M aHanuTHYecKas TeOMETpUs

1. CucreMa TMHENWHBIX alredpanvyeckiX ypaBHEHUH Ha3bIBA€TCS COBMECTHOM, €CIIU
A) OHa He UMEET HU OJIHOTO PELICHUS

b) ona umeet xoTs ObI OJTHO perieHue

B) ecnut cBoOOIHBIE WIEHBI 3TOM CUCTEMBI PaBHBI HYIIO

I') ecniu panr mMaTpuIbl 3TOM cucTEMBI paBeH 1

2. Cucrema TMHEHHBIX anreOpanyeckuX ypaBHEHUH Ha3bIBA€TCs HECOBMECTHOM, €ClTn
A) oHa He UMEeEeT HU OJHOTO pelIeHus

b) ona nmeeT x0Ts ObI OZJHO perIeHue

B) ecniu cBOOOIHBIE YIEHBI 3TON CUCTEMBI PaBHBI HYJITIO

I') ecnut paHr MaTpHIIbI 3TOW CUCTEMBI paBeH |

3. Cucrema JIMHEHHBIX areOpanvyeckuX ypaBHEHUIN Ha3bIBAECTCS ONPEENIEHHOM,
€CIIN:

A) paHr 3T0i cuctemsbl paBeH 1

b) eciiu oHa nMeeT €IMHCTBEHHOE pELIEHNE

B) ecnu ona nmeet Gosiee 0JHOTO peIIeHUs

I') ecniu oHa He uMeeT pereHui
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4. CucreMa JTMHEHHBIX alreOpanvecKux ypaBHEHUM HAa3bIBACTCS HEOMPEACICHHOM, eCTN

A) paHr 3TO# cUCTEMBI paBeH 1

b) ecniu oHa nMeeT eIMHCTBEHHOE pEIIeHHE

B) eciin ona nmeet 6osiee 0HOTO PELICHUS

I') ecmu ona He UMeeT peneHui

5. Teopema Kponekepa-Kamemmm yTBepkKIaeT, 4TO CHCTEMa JIMHEHHBIX alreOpamdecKux
ypaBHEHUI AX = B COBMECTHA TOT/a U TOJIBKO TOT1a, KOrjaa

A) r(A)=r(A/B) B) r(A) = r(A/B)

B) r(A) <r(A/B) ) r(A) >r(A/B)

6. Ilycte pmanma cucTemMa JIMHEWHBIX alnreOpanyeckux ypaBHEHMH AX =B ©
r(A) =r(A/B) =N rge n-uncio HenspecTHbIX cucteMsl. Torxa:

A) cucreMa He onpeienieHa

b) cucrema coBmecTHa U onpezeneHa

B) cucrema ogHopoanas

I') cuctema coBMecTHa U He ompezeneHa

7. Ilycte [pmaHa cucTeMa JIMHEHHBIX anreOpanyecKux ypaBHeHUH AX =B u
r(A) =r(A/B) <n rpe n-uncno nemsBecTHHIX cucTeMsl. Tora:

A) cucreMa He orpeeieHa

b) cucrema coBmecTHa 1 onpezeneHa

B) cucrema ogHopogHas

I') cucrema coBMecTHa U HE ompeiesieHa

8. Cucrtema JIMHEWHBIX allreOpandeckux ypaBHeHUH AX = B HECOBMECTHA TOT/Ia, KOTrja:

A) r(A)=r(A/B) B) r(A) =r(A/B)
B) r(A) <r(A/B) ) r(A) >r(A/B)
9. JTro0ast HeBBIPOXK/IEHHAs MATPHUIIa UMEET 0OPATHYIO MAaTPHUILy CIEAYIOIIETO BU/IA!
Ay Ay An A A Az
A) ATt = ﬁ' A1p Ay A3 B) A =|A:| Ay Ay Az
A3 Arz  As3 413 Arz  As3
Ay Ay Az Ay A2 A3
B) A7l = LT Ao Ay Az r A Zﬁ' Ay App  Ap3
‘A ‘ A3 Azz As3 Az1  Azp  Azz

10. Eciu A u B - xBajgpaTHble MaTpullbl, 4 - HEBBIPOXKACHHASA, TO PEUIEHHE MaTPUYHOTO
ypaBHeHHA AX = B umeer Buj

A) X =B-AL B) X=A1.B B) X =Al.p1 N X=A-B1
11 TpI/I BeKTOpa B HpOCTpaHCTBC HA3bIBAXOTCA KOMHJlaHapHBIMI/I, €CJIM OHHU

A) nexar B 0IHOM IIOCKOCTH WJIM Ha MapauIeIbHBIX TNIOCKOCTSIX

b) nexxat Ha ogHOM NPSIMOM WJIM Ha MapaJuIeIbHBIX MPSAMBIX

B) umeroT paBHbIE IIMHBI U HTapajiedbHbl APYT APYTY

F) HUMCHOT paBHLIC JJIMHBI U JICKAT B OILHOI>'I IIJIOCKOCTHU

12. JlBa BekTOpa & ¥ D HA3BIBAIOTCS KOJTHHEAPHBIMH, €CITH OHHU
A) nexar B 0IHOM IIOCKOCTH WJIM Ha MapauIeIbHBIX TIOCKOCTSIX
b) nexxat Ha ogHOM NPSIMOM WJIM Ha MapajuIeIbHBIX MPSMBIX

B) umeroT paBHbIE IIMHBI U HTapajiedbHbl APYT APYTY

I') uMeroT paBHbIE JUIMHBI U JISKAT B OJHOM MJIOCKOCTH

13. /IBa BekTopa d u b Ha3bpIBalOTCS paBHBIMH, €CITH OHH
A) KosIIMHEapHbIE, UMEIOT PABHBIE IJIMHBI U HAIPABJICHHE
b) umeroT paBHbIE IITMHBI
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B) umeroT paBHbIE 1IMHBI U KOJJIMHEAPHBIE
I') umeroT paBHBIC JUTHMHBI U JIEKAT B OJJHOM TIIOCKOCTH

14. Moaynb BekTOpa a = (ay, ay, az) BBIYHCIISIETCS TI0 hopmyiie:
A) |aj=af +ag +aZ b) |a| = ja, +ay +a,

B) |a| = \/axz + ay2 +a,°

D) [4] =48y -y -8y

15. CkansipHoe NpOU3BEIEHUE [BYX BEKTOPOB
BBIUUCIISIETCS 110 opMyIIe:

é'):(a'X’ay’a'Z) u E)’:(bX’by!bZ)

A) a-b=ay-by+ay-by+a,-b, 5) a-b=ay-ay-a, +by-by b,
B) a-b=_[a,-ay-a, +,[by by b, r a-b=[a,+ay+a; + [by+by +b,
16. KocuHyc yria o Mexy Bektopamu d u b Bbramcisercs mo gopmyire:

Cosa = iakl C05a=§+? Cosa = ?XE COSaz;
A) al-[p E) CRC I GRS al+[p

17. BeKTOpHBIM MTPOU3BEJICHUEM JIBYX BEKTOpOB d M b HaspiBaercs:
A) tperuii BekTop C, JJIMHA KOTOPOIO YHUCJIEHHO paBHA ILIOLIAJM IapajllesorpaMma,

IIOCTPOGHHOTO Ha BEKTOpax & W Db kak Ha cropoHax, HalpaBIEHHbBIH INEPIEHAUKYISIPHO

IUIOCKOCTH, 00pa30BaHHON BEeKTOpaMu a u b
b) tperuit BekTOop C, HIMHA KOTOPOTO YHCIEHHO paBHA IUIOLMAAN TPEYTrOJbHHKA,

MMOCTPOCHHOT'O Ha BCKTOpPax a mu b kak Ha CTOPOHAX, HaHpaBJ’IeHHLIfI MNEPNCHAUKYIISIPHO

IUTOCKOCTH, 00pa3oBaHHOW BekTopamu a u b
B) tpermii Bektop C, UIMHA KOTOPOrO UHWCJIEHHO paBHA IUIOLIAAM TPEYroJibHUKA,

MIOCTPOCHHOTO HAa BEKTOpax d W b Kak Ha CTOpOHAX, HANpaBJICHHBIA MapalIeIbHO TUIOCKOCTH,

00pa3oBaHHOM BekTopamu a u b
I) TpeTuit BekTOp C, JIMHA KOTOPOrO YHCICHHO PaBHA ILIOIIAJM MapajIelorpamma,

MMOCTPOCHHOI'O Ha BCKTOpPax a u b xak Ha CTOPOHAX, HaHpaBHeHHLIﬁ napaJuieJIbHO IINIOCKOCTH,

o0Opa3oBaHHOH BekTOpamMu d U b

18. Ilnomanp TpeyroibHUKA, MOCTPOCHHOIO HAa BEKTOpaX d W b, BBIYHCIACTCS II0
bopmye:

1 ~ 1. -

—laxp S==l|axb —lz.p S==a-b

A) S=[axb] 5y S =520 B) S=[&-D) r S=5AY)

19. ®opmyiia BEIYACIEHNS] BEKTOPHOTO MPOU3BEACHUS BEKTOPA a = (ax, ay. az) Ha BEKTOP
b = (bX’bY’bZ) MMeEET BUIL:

seb oy 22l [ax azj+ax ay|-
O e e e N
éXBZaX ayi’_aX aZ]+ay aZ"
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20. Ecnu BekrTopa a = (ay, ay, 3;) u b = (bx. by 0z) KOJUIMHEApHbIE, TO CIPAaBEIINBO
CJIEIyIOIIIEE PABEHCTBO:
a _9y _3
B) ax ‘bx +ay -by +a; -b; =1 o) |a|-‘b‘=0

21. Ecnu BekTopa a = (ay, y, a;) u b = (b, by ) MEePIECHINKYJISIPHBI, TO CIIPABEIIMBO

CJIe/lyIolee PaBEHCTBO!
ay 8y a

A) by by b, B) ayby +ayby +a,b, =0

B) axby +ayby +a,b, =1 0 |§|.‘6‘ =0

22. CMellIaHHBIM MPOM3BEICHHEM TPpeX BEeKTOpoB &, b u C HasbIBaeTCs:

A) CKaISIPHOE TIPOM3BECHIE BEKTOPHOTO POM3BEICHIs BEKTOPoB d 1 b Ha Bextop €
B) CKaIsipHOE IPOM3BEICHHIE CYMMBI BEKTOPOB 4 1 b Ha BexTop €

B) BEKTOPHOE IIPOM3BEICHIE BEKTOPA 8 HA CyMMy BEKTOpoB b 1 €

I') ckanmsipHOE MPOU3BEICHHE BEKTOPa & HA CyMMy BeKTOpoB b 1 C

23. CMmelaHHOE NPOU3BEIEHUE TPEX BEKTOPOB a=(a><""1y'aZ), b = (by,by,b;) u

C=(cx:¢y:€2) pprupncnsercs mo bopmyue:
ay ay a;
abc = [by by b,
C C C
A) x Ty vz b)
N T T o =2 012 122
B abc=|a|+‘b‘+|c| abc =|a +‘b‘ +c|
) )
24. T'eoMeTpUYECKUIl CMBICII CMEIIAHHOTO MPOM3BEJCHUS TPEX BEKTOPOB 3aKIIIOYACTCS B
TOM, 4TO OHO paBHO:
A) JuIMHE THArOHAJIH MMapajuIesenue/ia, IOCTPOSHHOTO Ha 3THX BEKTOpax;
B) 06’BeMy napaﬂneﬂenlxmez[a, HOCTpOCHHOFO Ha 3TUux BeKTOan;
B) nnune BekTOpa, paBHOrO CyMMeE 3THX TPEX BEKTOPOB;
F) I1omaan HapaHHCHOFPaMMa, HOCTpOCHHOFO Ha I[ByX BCKTOan HCpHCHI[I/IKy.HﬂpHO

TPETbEMY BEKTODPY.
25. ®dopmyra BEIUMCIEHUS 00beMa TPEYTroIbHOM MUpaMuIbl IMEET B

v = Lape v = Lape V= .
A) 3 b) 2 B) ')V =abc

26. Yrom MexIy NpSMBIMH, 33JaHHBIMH YpaBHEHUsSMH Y = kix+by u y=kox+by,
BBIYHCIIIETCS 110 (hopmyIie:

abc

ol

ko —k ko —k

tgp =21 tgp=—24—1
A) 1+ k1k2 b) 1- k1k2
ko +K ko +K
gp=-—2_"1 tgp =21
B) 1+ klk2 I) 1- k1k2

13



27. Ecim mpsmsie, 3amaHHble  ypaBHemmsmm Y =KiX+bp  um y=kox+by,
NEepPIEHINKYIISPHBI, TO YTIOBbIE KOA(P(PHUIMEHTH! YAOBICTBOPSIOT PABEHCTBY:

Ko 1 ko = 1

A S kg B) kg B) k1 =kp ) k1 =-k2

28. Eciu npsivble, 3amannbie ypasaenumsamu Y = KiX+by u Y =KoX+Do | mapamnensusr, o
yIII0BBbIE KO3 PHUIMEHTHI YAOBIETBOPSIOT PABEHCTBY:

Ko 1 ko = 1

A S kg B) kg B) ki =ks r) k1 =-kz

29. Paccrosame ot toukn Mo(Xo,Yo) JI0 TPSIMOi AX+By+C =0 ppucisercs 1o
dbopmyre:

d_|Ax0+Byo +C| d=|Ax0+By0|
A) VA? + B2 B)  VA?+B?
q= |AXO + Byo +C|
B) d=|AXO+ByO +C| I A2+82
2 2
30. DKCUEHTPUCHUTET DIUIMIICA, 3aJaHHOTO YPaBHEHHUEM —; + Lz =1, BelumcHsercst Mo
a® b
dbopmyre
& a & b & ¢ & ¢
A) e =1 b)e =" B == rée=
) b ) a ) a )"y
X 2 y 2
31. DKCHEHTPUCHUTET DJUIUIICA, 3aJaHHOTO YpaBHEHUEM ? + b_2 = 1, YIOBIIETBOPSIET
paBeHCTBY
A) O<e<l b)l<e<?2 B) ¢>1 ) <0
X 2 y 2
32. YpaBHeHUs AMPEKTPUC IIVINIICA, 3aJaHHOTO ypPaBHEHUEM ? + b_2 =1 , AMCIOT BH]]
a b a b
A)Xzi; B)Xzi; B)yzig r)y:i;
X2 y2
33. DKCHeHTpHUCHUTET TUNEepOOoIIbl, 3aJaHHON YpaBHEHUEM ; - b_2 — -, BBIUUCIISIETCS TIO
dbopmyie
& a & b & ¢ & ¢
A) €= B) € = B) €= I é€=_
) b ) a ) a ) b
X 2 y 2
34. DKCUEHTpUCUTET TUNepOObl, 3aJaHHON YypaBHEHHEM ; o b_2 = 1, YAOBJIECTBOPSAET
paBEHCTBY
A) O<e<l b)l<e<?2 B) ¢>1 r ¢<0
X 2 y 2
35. AcuMITOTHI TUIIEPOOITBI, 3aJaHHON YpaBHEHUEM ; o b_2 ==, IMEIOT BUJ
b a b b
A)y=Et—=X p) Y=t X B) X=t—Y ny=+—
a b a a

o 2
36. YpaBHEHHE UPEKTPUCH! MapaboIbl, 3a1aHHO ypaBHeHHeM Y = 2PX | umeer Bux

14



Ox;

p P p
=—— == X=— X=——
Yy Y 2 5

AT 2 B) B)

. 2
37. YpaBHeHHe IUPEKTPHCHI 1apaboibl, 3aJaHHOM ypaBHeHHeM Y = —2PX | uMmeer Buj

P p P p
y=== y== X== X==—7
A) 2 B) 2 B) 2 I) 2
38. YpaBHeHue 1UpEKTPUCHI TapadoIIbl, 3aJaHHON ypaBHEHUEM x? =2 PY, umeer Bux
Y P P p
A) 2 B) 2 B) 2 I) 2
39. YpaBHeHue TUpPEKTPUCHI Mapadosibl, 3aJaHHON ypaBHEHUEM x% =2 PY , umeet Bug
P p P p
y=== y== X== X===
A) 2 B) 2 B) 2 I) 2
40. ITapameTp mapaboIIbl P YIOBICTBOPSET HEPABEHCTBY
A) p>0 B)p<0 B)0<p<1 F)p>1

Pasgen 2. MaremMaTrnyeCKUA aHaIN3
1. Ilponssosuoii Gpynkuun y = f (x) B TOYKE Xo HA3bIBAETCH:

A) fim f(X0+AX)_ f(XO); b) EimM B) /im M ) /sim f(AX)_ f(X)

Ax—0 AX X=X X X=X, X=X AX—0 AX

2. Ilpoussognas f'(X) B TOUKE X €CTh:

A) xacarenbHas K rpadpuky Qynkuun y = f (x) B TOUKE X;

b) yron mexnay kacarenbHON K rpaduKy (QyHKIUHM U MOJIOKUTEIbHBIM HalpaBIeHUEM OCH

B) yrnosoii ko>ddunuent xkacarenbHoM k rpaduKy QyHKIun y = f (x) B TOUKE X.

3. Ecimn dynxius f (x) HenpepsiBHa Ha otpeske [a;b], muddepennupyema Ha nHTEpBane

(a,b), To HaiineTcs x0T OBl 0/1HA TOUKA ¢ € (@;h) TaKas, YTO BBINIONHAETCS PaBEHCTBO!

A) f(a)-f(b)= f'(c)(b—a)
B) f(b)—f(a)="f'(c)(b—2a)
B) f(b)-f(a)=f'(c)(a—b)

4. Ecnu ¢yuxums f (X)menpepoisua na otpeske [a;b], nuddepenunpyema Ha unTepBae

(a;b) 1 Ha KOHIIaX OTpe3Ka MpHHMMaeT onuHaKoBble 3HaueHusa f(a)= f(b), To HalizeTcsa xoTs ObI

OJIHA TOYKA ¢ < (a,b)» B KOTOPOH NPOM3BO/IHAS:

A) f'(c)=0 B) He cymecTByeT B) f'(c)=1

5. Ecim Qynkuun f(X) U ¢(X) HEnpephIBHBI Ha OTpE3Ke [a, b], g depeHIpyeMbl Ha

untepsane (a;b), mpuuem ¢'(x) =0 mna x e (a;b),T0 Haiinercs xoTs Ob 0JHA TOYKA CE (a,b)
TaKasl, 4YTO BBIIOJIHSETCA PAaBEHCTBO:

Ay fb)-1(a) _ f'(c) py f@-fb)_f() gy eb)-9@) _f(c)
pb)-9(@) ¢'(c) p(d)—-9(a) ¢'(c) fb)-f(@) ¢'(c)

6. J1ns1 BBIYMCIIeHUS TPUOIDKEHHBIX 3HaYeHUH QYHKIUH HCToNb3yeTcs (hopMmyra:

A) T(x+A) = f(X)+ f'(X)-Ax;

b) f(X)~ f(AX)+ f'(X)-AX;

B) f(x+Ax)~ f'(x)-AX.
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7. Ecnn Bropas npousBoanas f”(X) mpu mepexone uepes TOUKY Xg, B KOTOPOM OHa paBHA

HYJIIO MJIM HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCIuccoii xo ecTb:
A) Touka neperuoda b) Touka makcumyma B) Touka MuHuMyma

8. Ecu dynkims f(x) auddepennupyema na nunrepsaine (a,0) u f'(x)>0 ana vx e (a;b),
TO 3Ta QYHKIHS:

A) yObIBaer b) Bo3pacraer B) BeIyKI1a BHU3

9. Ecnu pynxius f (x) auddepennupyema Ha uatepsaie (a;b) u f'(x)<0 ma Vx e (a;b),
TO 3Ta QYHKIHS:

A) yObIBaer b) Bo3pacraer B) BeInTykJ1a BHU3

10. Ecmu menpepbiBHag ynkuua Y= f(x) auddepenuupyeMa B HEKOTOPOH
O —OKPECTHOCTH KPUTHYECKOW TOYKH X U MIPH IEPEX0JIe Yepe3 Hee (ClieBa HapaBo) MPOU3BOIHAS
f'(X) MEHsET 3HaK C MUHYCa Ha ILIIOC, TO Xg €CTh TOUKA:

A) makcumyma b) Munumyma B) neperuta

11. Ecnm wsenpepeiBHas  Qynkuus Y= f(x) aumddepeHmupyema B HEKOTOPOH
O —OKPECTHOCTH KPUTHYECKOM TOYKH X U MPH IEPEX0Jie Yepe3 Hee (CieBa HapaBo) MPOU3BOIHAS
f'(X) MeHseT 3HaK C IUIIOCAa HA MMHYC, TO Xo €CTh TOYKA:

A) makcumyma b) Munumyma B) neperuta

12. VYrnopoii xo3(pduuuenT HakiIOHHOW acuMnToThl Y =KkX+b K rpapuxy Qynkuuu

y= f (x) BeIMHUCHAETCA 1O PopMyJIE:
A)k=tim X B) o jim LX) B) k = lim f(x)
Xx—o X x=>0 X X—>0

14. BriGepute BepHOE yTBEpKICHUE:

uy u-v+u-v
A) (u-v)' =u"-v—u-v B) (VJ RV
cY ¢© cY ¢
B) (V) V2 I) (Vj V2
15. BeiOepute J10KHOE YTBEPKIACHHE:
A) d(u+v)=du+adv b) d(uv) =udu+vdv
d(gj:vdu—udv
B) (v v2 I') d(uv) =vdu-+udv

Pasnen 4. UnrterpansHoe ncunciieHne QyHKINI OMHOW HE3aBUCUMON IEPEMEHHON
1. ®yukmus F(X) sBisercs nepBooOpasHoit st ¢pyHknuu f(X) Ha HEKOTOPOM TIPOMEKYTKE,
€CJIH B JIFOOOM TOYKE ATOTO MPOMEKYTKA BHITIOTHSICTCS PAaBEHCTBO:

A) F'(x)=f'(x) B) F(x)= f(x)dx B) F'(x)=f(x)

2. CoBoKynHOCTb Beex nepBoodpasHbix F(X)+ Cans Gynkuun f(X) HazeiBaercs:
A) muddepennmanom f ()

b) onpeneneHHbIM HHTErpaJIoM

B) HeomnpeneneHHBIM UHTETPAJIOM
3. K unrerpupyeMbIM QyHKIUSAM OTHOCSTCS BCE:

A) moCTOSIHHBIE b) HenpepsiBHBIE B) npepriBHBIE
4. Ecnu _[ f()dx=F(X) + C | 1o Bomonusercs:
AFx)= '(x) B) F(x)=f(x)dx B) d(F(x)+C)=Ff(x)dx

5. IIpon3BoiHas OT HEONPEAECICHHOTO UHTETPaJIa paBHA:
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A) ([ F(0dx) =Feo B) ([ f(0dx) =Fo+c By ([ F(x)dx) =19

6. luddepeHnnan oT HeOMpeIeICHHOTO HHTETpalla PaBEH:

A d([ Fd) = Fdx B d([f(dx)=f(x) B d([f(x)dx)=F(x)+C

7. Heonipenenenupiii maTErpaji ot quddepennrana HeKoTopor GyHKIMK paBeH

A) de(x) =F(X) B) de(x) =F(X)+C B) J.dF(x)zf(x)

8. HeomnpeneneHHslii HHTErpani OT alredpandeckoil CyMMbl KOHEYHOT'O YHCIIa HEMIPEPhIBHBIX
¢GyHKUMH paBeH:

A) [(F09+p0))dx=[ £ ()p(x)dx— f (x)

B) [(f()+p())dx=] f (x)dx— [ p(x)dx

B) [ (f () +p(x))dx = f (x)dx+ [ p(x)dlx

9. Unrerpan ka (X)dx paBeH:

A) k[ £ (x)dx B) k [ f (x)dx B) k* [ f (x)dx

10. HMurerpupoBaHue 1O YacTAM B HEONPEIEICHHBIX WHTErpajiax BbIIOJHACTCS 110
dbopmye:

A) Iudv:uv—jvdu B) judv:uv+_[vdu B) Iudv:uv—judv

11. PanimonanbHast 1poOb Ha3bIBa€TCS MPABUIIBHOM, €CIIU

A) cTeneHp YMCIUTENS paBHA CTETIEHU 3HaMEHaTels

b) crenenp uncnuTenst MEHbIIE CTENIEHN 3HaMEHaTeNs

B) crenens uncnutens 0oJblile CTENEHN 3HAMEHATENS

I') ctenenb yncnuTens ¥ CTeNEHU 3HaMEHATeNsl paBHbI €IMHULIE

12. Ecin ynkumst y=f(X) mempepsiBHa Ha orpeske [a,b] m F(X) — xaxkas 6o ee

nepBoobpasHas Ha [a,b] (F'(X) = f (X)), 1o popmyna Hutorona-JleiiGHuia nmeer B

A) Tf(x)dx= F(b)+F(a) B) Tf(x)dx= F(b)-F(a) B) Tf(x)dx= F(a)-F(b)

12. Ecnu ¢ — mocrostHHOE uucio U GyHknus f(X) naTerpupyema Ha [a, b] , TO

b b b b b b
Jer (dx =c] F (x)dx Jer(dx=c?[ £ (x)dx Jer(gdx=c+ [ f (x)dx
a a B) a a B) a a

13. Ecnu ¢pynknus f(X) naterpupyema Ha [a, b] na<c<b,to

A)T f (x)dx:_I f (x)dx+? f(x)x ;
b) Tf(x)dx:ji f (x)dx+ff f(x)dx;
B).T f (x)dx=jl f (x)dx+j f (x)dx

14. Eciu ¢yuknus f(X) uaTerpupyema Ha [a,b], To f(X) unterpupyema u Ha [b,a] u
BBITTOJTHSIETCSL:

b a b b a
A) j f (x)dx = j f (—x)dx B) j f (x)dx = —? f (x)dx B) j f (x)dx = — j f (=x)dx .
a b a b a b
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15. Ecnu HenpepbIBHBIE DYHKIMH yIOBICTBOPsIOT HepaBeHcTBy f(X) < g(X) mpu X e [a; b],

TO
b a b b b b
A) j f (X)dx < j g(x)dx B) j g(x)dx < j f (x)dx B) j f (X)dx < j g(x)dx
a b a a a a
16. Eciu dynknus f(X) HenmpepsiBHA Ha OTpe3Ke [a, b] , TO CYILLIECTBYET TOYKA C € [a, b]
TakKas, 4ToO:
b
A) _[ f(x)dx=f(c)(b+a)
b
B) [ f(x)dx=f(c)(b-a)
b
B) [ f(x)dx= f(c)(a—b)

17. Ecm dynxums f(X) unrerpupyema na [a,b], rne a<b, a m u M- coorsercrsenno

HauMeEHbIIIee U HauOoJIbIllee 3HaUYeHU Ha OTPE3KE [a., b] , TO

A)M(b—a)sj’f(x)dxsm(b—a);
b) m(b—a)sj'f(x)dxs M(b-a);

b
B) m(b-a) sj f (x)dx<M(b-a)-
18. OmpeneneHHbIi HHTErpasl O YacTsIM BBIYUCISAETCS 10 popMyIie:

b b b : ¢ K
A) _[udv:(UV)|2 +Ivdu B) jud\/:(uv)t’1 —Jvdu B) Judv:(uv)|g —Jvdu
a a a a a b

19. TInomans ¢purypsl, orpanndeHHoi kpuBbiMu Y = f1(X) u y = f5(X), npsimMbiMu X=a u
X=b (mpu ycnosuu f,(x)> f;(x)) onpeznensercs mo Gpopmye:

b b b
A); S=[(00-00)dx  B) S=[(f()+f(0)dx  B) S=[(f(x)- f(x))dx.
a a a

Paznen 3. Teopus psaios
1. Yucnoson pan Ug +Uo +...+Up +... HA3BIBAETCA CXOIALIMMCS, €CIH

A) u3BecTHa ero cymma

b) cymma paBna nro6omy uncity

B) cymectByer npejen KOHEUHBIX CYMM

I') npenen yaCTUYHBIX CYyMM KOHEUYHBIN MM OECKOHEUHBIH

o0
2. Ecnu psin Zun =Uq +Up +...+Up +...— CXOIUTCH, TO PAJ
n=1

e 0]
D kup =kug +kup +...+kup +... (k=0):
n=1
A) pacxogutcs
b) cxonurcs
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B) cxoaumocTs 3aBHCHT OT K
I') HenB3s1 cpa3y OTBETUTH HA BONIPOC — TPEOYETCS UCCIICIOBAHNE

o0
3. Ecau uncnoBoii psn Zun =Uq +Uo +...+Up + ... CXOOUTCS, TO:
n=1
A) lim u, =0 B) lim u, =1
Nn—o0 N—o0
B) lim Up = o
N—o0

o0
n n o
4. Jlna creneHHOro psja Zanx =ag +tyX+...+apX + paauyc abCONIOTHOU
n=0
CXOJMMOCTH BBIUUCIISIETCS 110 POopMyIIe:

. ad . a . dn_
A) R= lim |20+ B) R= lim |-" B) R= lim |01

5. Py reomerpuueckoi mporpeccun  a -+ ad+ aq N aq N1, . cxomurcs pu:

A) |g| <1 B) |g|<1 B) |a[>1
29. P reoMeTpHueCKOM IPOTPECCUU a+aq+aq” +...+aq " +... PACXOJUTCS IPH:
A) lg[<1 B) g <1 B) g >1
6. 0606 i 7 il +1+1+1++ +
. O0001eHHBIN TApMOHUYECKUM psiy ) —— =1+ —+—+—+...+—+..
—nP 2P 3P 4P nP
CXOJUTCSA MPH:
A) p>1 b) p>1 B) p<1
(e 0]

7. O000IIEHHBI TAPMOHUYECKHI PSIT Zi= +i+i+i+ +—+ acXOIUTCA
. p p P o et Tt e )
n=1

npu:
A) p>1 B) p>1 B) p<1

Paznien4. DneMeHThl TEOpUH BEPOSTHOCTEH M MaTEMAaTUYECKON CTaTUCTUKU
1. I[Ba pasMCIICHUA CUUTAIOTCA pa3JIMYHbIMU, €CJIM OHHU OTIIMYAIOTCA
A TOJNBKO HOPSIIKOM PaCIOIOKEHUS 3JIEMEHTOB

b) Tonpko cocTaBOM 37€MEHTOB

B) TonbKO YKCIOM 371€MEHTOB

I') unu cocTaBoM 2J1IEMEHTOB, MJTU UX MOPSIKOM

2. JIBa cOYETaHUs CUUTAIOTCS PA3IUYHBIMU TOJIBKO B TOM CIIydyae, ecllu
A) y HUX BC€ AJIEMEHTHI Pa3IN4HbI

b) otnnyaroTcs nopsAKOM pacrioioKeHUs SIEMEHTOB

B) otnuuarotcst Byms 35ieMeHTaMu

I') oTnmuyaroTcs XOTs Obl OJTHUM 3JIEMEHTOM

3. IlepecranoBka P, — 310

A) coueraHue U3 N AJIEMEHTOB 10 N

b) coueranue nu3 N anemeHToB 1o 0

B) pa3memienue u3 N 3JeMEHTOB 110 N

I') pazMerienue U3 N 3I€MEHTOB 110 1

4. Yucno pa3MenieHui Aﬂm BBIYHUCIISIETCS IO (hopmyIie:
n! n!

A)———— B)——  B)nl

mi(n—m)! (n—m)!
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5. Yucno pasmernenuit C' Beruncnsercs no gopmye:

_m B 1 B) n!
mi(n—m)! (n—m)!

6. Yucno pazmemiennii P, Bbruucnsercs no gpopmyie:

n! n!
A) ——— b) —— B) n!
mi(n—m)! (n—m)!
7. City4aitHbIM Ha3bIBaeTCsl COOBITHE A, KOTOpOE
A) MOXET IPOU30MTH, a MOXKET HE IPOU30HTH
b) Hukorga He mpousonaeT

B) o6s13aTenbHO ipon3oiaeT

I') mpousoiiaeT ToIbKO COBMECTHO € cOObITHEM A

8. CoOpITH A 1 B Ha3BIBAIOTCS 3aBUCUMBIMH, SCIIH

A) cymMa uX BEpOSITHOCTEH 00s13aTeNIbHO paBHa |

b) BepositHoCcTH cOOBITHIT A 1 B He 3aBUCAT nApyr OT npyra

B) BeposATHOCTH HACTYIJICHUS OJHOTO W3 COOBITHI 3aBUCHT OT TMOSBJICHUS WM HE
HOSIBIICHHSI IPYTOTO

I') oHu mpoUCXOIAT OTHOBPEMEHHO

9. CoObITus A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CIIN

A) BEpOSTHOCTh HACTYIUICHHUS OJHOTO M3 COOBITHIl 3aBUCHUT OT TMOSBICHUS WIH HE
HOSIBIICHHSI IPYTOTO

b) nosiBnenue oHOTO U3 HUX UCKIIIOYAET MOSIBICHUE APYTrOro

B) cymma ux BeposiTHOCTEN HUKOTJa HE paBHa 1

I') ecmi 0AHOBPEMEHHO OHU MOT'YT MOSIBUTHCS TOJIBKO KOHEUHOE YHCIIO pa3

10. PaccmarpuBaercs mnpoctpanctBo u3 N snemeHTapHbIX coObITHH. CoObITHIO A
6naronpusTcTBYIOT M 3meMenTapHbIX coObITHH. Kiaccuueckast BeposTHOCTh COOBITHS 4 paBHA

A)E b) 1—E B)M I 1—E

M M N M

11. IlpousseaeHo N ucneitanuii. CoObiTHE A Tpou3onuio M pas. OTHOCUTENbHAST YacTOTa

coObITUS 4 paBHa
n m m
A)W(A)=— b)) W(A)=1-— B) W(A)=— NW(A)=m-n
m n n

12. BepostHOocTh P 11106010 COOBITHS NPUHAIIEKUT OTPE3KY

A)[1:2] B) [0;2] B) [1:4] r) [0;1]

13. Cymma BeposiTHOCTEH COOBITHH, 00pa3yONINX NOJIHYIO TPYIIY, paBHA

A)O b) 1/2 B)1 4

14. JIBa coObITHS Ha3bIBAIOTCS MPOTUBOMOIOKHBIMH, €CITH OHU

A) HE3aBUCUMBI

b) He coBMecTHBI

B) enmuHCTBEHHO BO3MOKHBI

I') 06pazyroT MoJIHYIO IPyMIy COOBITUN

15. CoObITHs 00pa3yrOT MOJIHYIO TPYIITY COOBITHI, €CITH SIBISIFOTCS

A) HE3aBUCUMBIMU

b) emnHCTBEHHO BO3MOKHBIMHU M HE3aBUCHMBIMH

B) HECOBMECTHBIMU M €TUHCTBEHHO BO3MOKHBIMHU

I') HECOBMECTHBIMU M PAaBHOBO3MOYKHBIMHU

16. Cymmoii coObiTHit 4 1 B Ha3biBaeTcs coobiTie C,

KOTOpO€ MPOUCXOIUT, €CITH MPOUCXOJIAT:

A) TonBKO cOOBITHE A
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b) Tonbko cobwiTHe B

B) oo u3 coOwitHii A unu B

I') o6a coOwiTust 4 u B

17. IlpousBenenuem coobiThii 4 1 B Ha3biBaeTcs coopiThe C,

KOTOPOE MPOUCXOANT, €CITH MTPOUCXOIUT:

A) TosbKO coOBITHE A

b) Tonbko coObiTHE B

B) oaHo 13 coOwiTHil A unu B

I') o6a coOwitust 4 u B

18. O6s3aTenbHbIM yeioBueM npumenenus popmyisr P(A+B)=P(A)+P(B)-P(AB)
SIBJISICTCS

A) HE3aBUCUMOCTH COOBITHS A U B

b) coObiTis A u B eTMHCTBEHHO BO3MOKHBI

B) coObiTHs 4 1 B IPOTHUBOITOIOKHBI

I') coBmecTHOCTB COOBITHI A U B

19. O6s3aTenbHBIM ycoBUeM npuMeHerHus popmyasl P(A+B)=P(A)+P(B) sBisercs
A) He3aBuCUMOCTb coObITUS A U B

b) HecoBmecTHOCTB cOOBITHI 4 1 B

B) coObiTust A u B € TMHCTBEHHO BO3MOKHBI

I') coBMecTHOCTB COOBITHIT A U B

20. Bepostaocts P(A/B) 310 — ...

A) BeposITHOCTb COOBITUSI A IPU YCIIOBUH, UTO A U B IPOTUBOINOJIOKHBIE COOBITHS
b) BeposTHOCTH COOBITHS A TIPU YCIOBUU, YTO A U B HECOBMECTHBIE COOBITUS

B) BeposATHOCTH COOBITUS A NIPU YCIOBUHU, YTO COOBITUE B MPOU30IILIO0

I') npousBenenue coobiThii 4 u B

21. O6s3arenbHbIM yenoBueM npumenenus Gopmyiel P(AB)=P(A)P(B) sBnsiercs
A) POTUBOIIONIOKHOCTE COOBITUI A U B

b) nezaBucumocts cobbiTHil 4 U B

B) nHecoBmecTHOCTH cOObITHIT A U1 B

I') 3aBucumocTs cobbiTuit A U B

22. O6s3arenbHBIM ycnoBueM npuMeneHus Gopmyisl P(AB)=P(A)P( A/ B ) sBisiercst
A) IpOTUBOIONOKHOCTE COOBITUN A U B

b) nezaBucumocts cobbiTHit A U B

B) HecoBmecTHOCTH coObITHI A 1 B

I') 3aBucuMocTh coObITHIl A 1 B

23. ®opmyria MOTHON BEPOSATHOCTU UMEET BUI:

A) P(A)=3 P(A)-Py (A)  B) P(A)=) P(H;)-Pa(H;)

i=1 i=1
B) P(A)=> P(H;)-Py (A)  T) P(A)=> P(A)-Pa(H;)
i=1 i=1

24. BeposiITHOCTb MOSIBIEHUS COOBITHS A M pa3 B N MOBTOPHBIX HE3aBUCHUMBIX UCIBITAHUSIX
npu N<10 onpenensercs

A) popmynoii bepnymiu

b) nokanpHOM Teopemoii Jlamiaca

B) unrerpanbHoii Teopemoit Jlamnaca

I') dopmymnoii I[lyaccona

25. ®opmyna bepHymm umeer Bujg

A) Py(m)=Cpp"g"™"

b) P, (m) = Crr]n pnqm
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B) P,(m)=Cpp"g™
I) Py(m)=Cp"g" "

26. HauBeposTHEHIINM YHCIOM HACTYIUIEHUH COOBITHS A4 B N HE3aBHCUMBIX HCIBITAHHUIX

Ha3bIBACTCA

A) HanboJpIIee YUCIO HACTYIUICHUH cOOBITUS A

b) HauGosbiiast BEpOSATHOCTH HACTYIUICHUS COOBITHS A

B) uucno Hactyrmienuit coobITHs A TPy HANOOJIBIIEM YHCIIE UCITBITAHUH

I') uncno HactyniaeHuit coobITUS A, IPU KOTOPOM BEPOATHOCTh HACTYIJIEHUs COOBITUS A B N

HE3aBUCUMBIX MCIIBLITAHUIX HauOOIbIIas

27. ®opmyna aJis onpeieSICHUs] HAUBEPOSTHEUILIETO YKrcia My UMEET BU
A)ynp—p<my<np+p

b) np—q<mg<np+q

B) np—gq<my<np+p

Dyg<mg<p

28. JlokanpHast TeopeMa Jlaruaca mo3BoJisieT BHIYUCITUTh

A) HauBepOsITHEHIIee YNCIO HACTYIUICHUM COOBITHS B N HE3aBUCUMBIX UCIBITAHUSIX
b) oTHOCHTENBbHYIO YACTOTY HACTYIUICHHH COOBITHS B N HE3aBUCUMBIX UCIIBITAHUSIX

B) BeposiTHOCTD mOsIBIICHHSI COOBITHSL M pa3 B N HE3aBHCHMBIX HCIbITaHusAX (N>10)
I') BeposATHOCTH OTKJIOHCHHS YHCIA TOSBICHHNA COOBITHS M OT 4YHCIa HE3aBHUCHMBIX

UCOBITaHUH N

(n>10)

paBeH

paBeH

X
29. B nokanbsHO# Teopeme Jlamnaca P = \(72 aprymeHT QyHKIMH ¢(X) paBeH
npq

m m-np np
A) X=— B) X=——= b) X=——= I Xx=m-np
vnpq vNpq ALYt

30. MuTerpanbHas Teopema Jlammaca mo3BoJsieT BHIYUCIUTD
A) BEepOSITHOCTH MOSIBJICHUS COOBITHS A M pa3 B N ucnbitanusx (N>10)
b) BeposTHOCTH TOsBIIEHHsI COOBITUS A B N UCIBITAaHUSAX HE MEHee a, HO He Ooyiee b pa3

B) HauBeposiTHElIIIee YKCIIO TOSBICHHH COOBITHS A B N HE3aBUCHMBIX HCIbITaHUIX (N>10)
I') oTHOCUTENBHYIO YaCTOTY HACTYIUIEHUH COOBITHS A B N HE3aBUCUMBIX MCIIBITAHUSIX

31. B unrerpamsHoii popmyne Jlammaca P(k; <m<K,)=d(X,)—D(X;), apryment X,

A) X1:M b) X = 4 B) X1=i ) % =k —np

vhpq vhpq vnpq

32. B unrerpansHoii dopmyine Jlammaca P(K; <m<k,)=D(X;)—D(X;), apryment Xo

A) Xp == b) Xzzk—z B) X, = —— ) X =ky —np
Jnpg Jnpg
33. Ciny4aiiHble BEJIMYMHBI ACIATCS HA
A) nepeMeHHbIE U TOCTOSIHHbIE
b) ueTHbIe 1 HEUETHBIE
B) paunonanbHble ¥ HepallMOHATbHbBIE
I') nuckpeTHbIe U HETIPEPHIBHBIE
34. MaremaTu4eckoe O0XHJIAHUE TUCKPETHOM CIyd4allHOW BEJIWMYMHBI BBIUHCISAETCS IIO

bopmyne
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% B 20i-p)x B X D)

35. Maremartuueckoe OXHJaHUE ciaydaiiHoW BenuuuHbl (¢ X+Y), roe c=const, a X, Y —
HE3aBHCHUMBIC CITydaiiHbIe BETMYMHBI, PABHO:

A) cM(X)+M(Y) B) cM(X)-M(Y) B) M(X)+M(Y) I M(X)-M(Y)
36 Marematuueckoe OKuAaHue MOCTOSHHOW BeTMYMHbI C paBHO
A)C b) 1 B)0 I') He onpeneneno

37. MaTtemaTuyeckoe OKuJaHue IPOU3BEACHUS JBYX HE3aBHUCUMBIX CIy4YalHbIX BEIUUUH X
u Y paBHO
M (X)

A) M(X) + M(Y) B) M(X) — M(Y) B) M (Y) ) M(X)-M(Y)
38. Jlucnepcus JUCKPETHOM CIydaliHOM BEMYUHBI ONpeaesseTcs no Gopmye:

n n n n
A) Y xipi -0 pi)? B) inzpi_zxi Pi

i1 i1 i—1 i—1

b) inzpi -0 pi)? ) > pf -0 pi)?
i—1 i-1 i—1 i=1

39. Jlucnepcusi cimydaiiHoi BenuuuHbl (cX+Y), rme c=const, a X, Y — He3aBUCHUMBIC
ClIydaiiHbIe BETMYHUHBI, PABHO

A) cD(X)+D(Y) B) c2D(X)+D(Y) B) D(X)+D(Y) I') cD(X)-D(Y)

40. Tucriepcust pa3HOCTH JBYX HE3aBUCUMBIX CITyYalHBIX BeM4YMH X U Y paBHa:

A) D(X)-D(Y) b) 0 B) D(X)+D(Y) ') D(X)-D(Y)

41. lucniepcust nocTOHHON BennuuHbl C paBHA

A)l b) C B) 0 I') He onpenenena

42. MateMaTiyecKkoe OXKHaHie KBaapara oTkiIoHeHns M(X — M(X))? paBHO

A) D(X) B) O (X) B) M(X) nv

43. Iucnepcus ot mateMaTrueckoro oxxuaanus D(M(X)) paBra

A) M(X) b) 0 B) X N1

44. CpenHee KBapaTH4eCKOe OTKIOHEHHE O (X) ClydaifHON BeTUYHUHBI X PAaBHO

A) D(X) B) /M(X) B) /D(X) ) M(X)

45. MaremaTtnueckoe oxunanue M(X) HenpepbIBHOH ciyuailHON BeauuuHbl X, 3alaHHON
Ha uHTepBaie (a,b), onpeaensercs hopmyioii:

b b
A) M(x)= .[xz f (x)dx b) M(x)= .[xf (x)dx

46. Mucnepcus D(X) HenmpepbIBHOM CiTyuaifHOW BEJTMYMHBI, 3a/laHHON Ha MHTEpBasie (8, b),
onpenensercs Gopmynon

b b

A) D(X):jx2 f (x)dx— (M (X))? B) D(X):.[(x— M (X))? dx
y )

B) D(X):I(X—M (X)) f (x)dx ) D(X):J(X—M (X))dx

47. I'pacdmueckas popma 3a1aHUS 3aKOHA pacCHpeAeTICHHs CIIy4aifHOW BEIMYUHBI — 3TO
A) mapabona

b) npsimas nunus

B) oxpyxxHOCTB

I') nonuron
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48. Tabnuunas popma 3aJjaHus 3aKOHA paclipeleIeHus CITy4aiiHO BeTMYMHBI HAa3bIBACTCS
A) cymMMoii pacripeiesieHust
b) unTerpanom pacnpenenenus
B) psinom pacnpenenenus
I') monem pacnpenenenus
49. JluckpeTHas ciydyaiiHas BeJIMUYMHA MPUHUMAET ...:
A) TOTBKO MHOKECTBO 1IEJIbIX 3HAYCHHIN
b) TObKO MHOKECTBO MOJIOKUTEIBHBIX 3HAUCHUN
B) Bce 3HaueHus U3 MHTEpBaNa (—o0; +00)
I') koHeuHoe min 6eCKOHEYHOE CYETHOE MHOXKECTBO 3HAUCHUI
50. HenpepbiBHAas cilydaiiHasi BEIMYMHA IPUHUMAET
A) MHOXXECTBO LIE€JIbIX 3HAUCHUM
b) MHOXeECTBO pallMOHATBHBIX 3HAUCHH I
B) koHEUHOE MHOXKECTBO 3HAYCHHI
I') mo6oe 3HaYeHne U3 KOHEYHOTO WIIH OECKOHEUHOTO MHTEpBAJIa
51. Ecnmu X — HempepbiBHas CiaydvaiiHas BEJIMYWHA, & U D — KOHKpETHBbIC 3HAYEHHS, TO
OTCIOJIA CJIEIYET, YTO
A) P(a<X<b) # P{a<X<h)
b) P(a<X<b) # P(a<X<b)
B) P(a<X<b) # P(a<X<bh)
I') P(a<X<b) = P(a<X<h) = P(a<X<bh) = P(a<X<b)
+00
52. Ecnu f(X) — muioTHOCTH pacnpeieieHusl, TO Ixf (x)dx paBen
—0o0
A)
b)-1
B)0
Nl
X
53. Ecnu f(X) — mutoTHOCTH pacnpeienieHusi, To j f (x)dx ompenemnsier
—0o0
A) M(X) B) D(X) B) O (X) ') F(X)
54. ®yHkuus pacupeeneHus cirydaifHoW BeUYUHbI X 3a7aeTcst GopMyIoit:
A) F(X)=P(X >Xx)
b) F(x)=P(X =Xx)
B) F(x)=P(X <Xx)
N Fx)=X
55. JluckpeTHas ciydaifHas BETWYMHA, BBIPAXKAIONIASI YHCIIO TOSBICHUS COOBITHS A B N
HE3aBHCHMBIX HCHBITAaHUAX, MPOBOJUMBIX B PaBHBIX YCIOBUSX U C OJMHAKOBOH BEPOSTHOCTHIO
MOSIBJIIEHUS COOBITHS B Ka)KJIOM UCIIBITAHUM, HA3bIBAETCSI PACIIPEEIIEHHOM 110 ... :
A) HOpMaAJIBHOMY 3aKOHY
b) o 3akony Ilyaccona
B) OunOMuanbHOMY 3aKOHY
I') mo mokazaTebHOMY 3aKOHY

56. Ecnmmu cnydaiiHas BenMYMHA HMEET OWHOMMAIBHOE paclpelneieHne, N — YUCIo
HE3aBHCHUMBIX HCTBITAHUH, a P — BEPOSATHOCTb HACTYIUICEHUS COOBITHS, TO MaTeMaTH4eCKOoe
O’KHJTaHHWE BBIYUCIISIETCS IO popMyIie

A) M(X)=n B) M(X)=p B) M(X)=npq ') M(X)=np

57. Ecnm cinydvaiiHas BeIMYMHA HMEET OWMHOMHMAIBHOE pacmpeneneHue, N — YHCIo

HE3aBHCHUMBIX HCHBITAaHUM, a P — BEPOSTHOCTh HACTYIJICHUS COOBITHS, TO AUCIEPCHS CIy4ailiHON
BEJIMYMHBI BBIYHUCIISIETCS IO (hopmMyIie
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A) D(X)=npq b) D(X) = np B) D(X) =n-p ') D(X) =p
58. MaremaTuyeckoe OXKHJaHHE PABHOMEPHO PACHPEACIICHHON CIIy4YalHOW BEJIMYHHBI
BBIUUCIISIETCS 110 opMyIie

A) M(X):aT_b B) M(X):a—;rb B) M(X):b_Ta I') M(X)=a+b

59. Hducnepcusi paBHOMEPHO pacHpeleleHHON Ciy4yallHON BEIMYMHBI BBIYUCISIETCS TI0
bopmyie

A)D(X)=b-a B) D(X)=b+a B) D(X):% I D(X):%

60. BeposiTHOCTh mOMajaHUsT PABHOMEPHO paCIpPEICICHHOW Ciy4yalHOW BEJIWYHMHBI B
UHTEpBaJ [a; ,8] —[a,b] Berumcsiercs mo popmyiie:

_a+p _a-p
A)P(a<Xsp)="" B)P(a<Xsf)=""—
B) P(aSXSﬁ):% r) P(asxsmzf;_;z

61. IlnoTHOCTH pacmpenesieHus cay4yailHOW BEMYMHBI C [TOKA3aTeIbHBIM paclpeeieHueM
UMeeT BUJ:

Ayf={ <0 Bi=]

X)= X)=

e~ x>0 1™, x>0
—AX

B)f(x)={;te %<0, ) fx)=e™
0,x>0

62. CDyHKI_II/IH pacupCaciICHuA cnyqaﬁHoﬁ BCIIMYMHBI C ITOKA3aTCJIbHBIM PACHpPCACIICHUCM
HUMECT BU:

A) FO= {O, X <0, B) F(x):{o’ X <0,

e™ x>0 1-e™ x>0
B) F(x)= {0' " 20’ I) F(x)=e™

1-e7* x>0

63. YV moKa3aTenpHOTO pacHpeleNieHus MaTeMaTH4ecKoe OXUIaHUe U Cpe/Hee
KBaJIPAaTHYECKOE OTKIIOHCHHE

A) Bcerga pa3nudHbl

b) Bcerna paznuyaroTcs Ha €AMHUILY

B) Bcerna paBHbI

64. OyHKIHS TUIOTHOCTH HOPMAJIBHOTO PACIPEICIICHHS C MAaTeMAaTHYSCKUM OKHJIaHUEM a U
cpesiHe — KBaJpaTHUeCKUM OTKJIOHEHHEM O 3aj1aeTcs (GopMyJIoii:

_(x-a)? _(x-a)’

1 2 1
A) f(X)=——e 2¢ B) f(x)= e 2
) £(¥) T2n ) £(¥) Y
_(x-a)® 1 _(x-a)®
B) f(x)= e 2° I f(x)= e o

o2 o2

65. I'paduk MIIOTHOCTH HOPMAJIBHOTO pacIIpe/IeeHUs] Ha3bIBACTCS
A) xpuBoii ['aycca

b) xpuBoii bepnymiu

B) kpusoii [layccona

I') xpuBoii Jlanutaca

66. B Touke X=a kpuBas ['aycca numeer

25



A) Touky neperubda

b) Touky MmuHMMYyMa

B) Touky pa3peiBa

I') Touky Mmakcumyma

67. Toukn X; =a—0 U X, =a+0 ABIAIOTCA Ul KpuBoi 'aycca

A) Toukamu nieperuoa

b) Toukamu Makcumyma

B) Toukamu MuHUMYyMa

I') Toukamu pa3peiBa

68. [lapameTpamMu HOPMAJIBLHOTO PacHpPEICICHUS SABIISIOTCS:

A) MaTeMaTH4eCKOe 0XKUJaHUE U CPEIHEKBAPATHUECKOE OTKJIOHEHUE

b) pynkuus pacnpeneneHus v GyHKIUS TNIOTHOCTU PAaCIpeACTICHHS

B) pynkmms p(x) u @(x)

I') nucnepcus u cpeAHEKBaAPATHIECKOE OTKJIIOHEHHE

69. I'enepanpHas COBOKYITHOCTb — 3TO ...

A) Bes uccneryemMasi COBOKYITHOCTb O0BEKTOB

b) coBokymHOCTh ciyyaiiHO OTOOpaHHBIX 00BEKTOB

B) coBokynmHOCTH 00BEKTOB, BEIOPaHHBIX YEPE3 ONPEIEICHHbBII HHTEPBAI

I') COBOKYITHOCTB U3 HETIEPECEKAIOLINXCS TPYII

70. Be1bopouHasi COBOKYIMHOCTb — 3TO ...

A) COBOKYMHOCTb U3 HEllepeceKaroIuxcs rpyImn

B) coBokymHOCTE ClTy4aifHO OTOOPaHHBIX OOBEKTOB

B) Bcs nccnenyemast COBOKYHOCTh OOBEKTOB

I') coBOKynTHOCTH 0OBEKTOB, BEIOPAHHBIX YEPE3 ONPEEICHHbII HHTEpPBAI

71. O6beM BBIOOPKHU — 3TO ...

A) 4ncno, paBHOE KOJMYECTBY OOBEKTOB I'€HEPATBbHON UM BBIOOPOUYHOM COBOKYITHOCTH

b) uucno, paBHoe cpenHeMy apu(pMETHUECKOMY 0OBEKTOB

B) uncno, paBHOE MakCHMaIbHOMY 3HAYEHHUIO COBOKYITHOCTH

I') uucno, paBHOE MUHUMAJILHOMY 3HAUE€HHIO COBOKYITHOCTH

72. Ilpu mOBTOPHOM OTOOPE 3apETUCTPUPOBAHHBIC U 00CTIEOBAHHBIC €TUHUIIBI

A) BHOBb BO3BpAILAIOTCS B FEHEPAIbHYIO COBOKYITHOCTh M CHOBA MOTYT IPHUHATH y4acTHE B
JanbHENIIeM oToope

b) B reHepasibHy10 COBOKYITHOCTh HE BO3BPAIIAIOTCS

B) B reHepanbHYI0 COBOKYITHOCTH BO3BPAIAIOTCS, HO TPUHATH y4acTHE B JalbHEHIEM
0oTOOpe HE MOTYT

I') momedaroTcs crieuaibHBIM 3HAKOM

73. IIpu 6ecrioBTOpHOM OTOOpE 3aperucTpUpOBaHHbIE U 00CIEIOBAHHBIE €AMHUIIBI

A) BO3BpaIalOTCS B TEHEPAIBbHYIO COBOKYITHOCTD

b) He Bo3BpalaoTcs B reHepaIbHYI0 COBOKYITHOCTh

B) Bo3BpamaroTcs B reHepabHYIO COBOKYITHOCTh M MOTYT IIPHUHSATH y4acTHE B AalTbHEHIIIEM
otbope

I') ntu0o Bo3BpamatoTcs, MO0 He BO3BPAILAlOTCS B FeHEPAIbHYIO COBOKYITHOCTh

74. I'paduueckas popma 3aJaHHsI 3aKOHA paclpeieeHus CTy4yaifHON BETMUUHBI — 3TO

A) mapabona b) npsimas nuHus B) okpyxHOCTB I') nosuron
75. ... — 9T0 HamboJee YacTo BCTPEUArOIIeecs 3HaueHNEe BApUAHTHI.

A) menuana b) mona

B) pa3smax BappupoBaHus I') cpennee 3HaueHue

76. ... — 9TO BapHMaHTa, KOTOpas JeTUT BapHALIMOHHBIHN Psijl HA IBE paBHbIE YACTH
A) menamaHa b) moma

B) pa3smax BappupoBaHus I') cpennee 3HaueHue

77. ... —9TO pa3HOCTh MEXIy HAMOOJBIIICH 1 HAMMEHBIIICH BapHaHTOM

A) menunana b) mona
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B) pa3smax BappupoBaHus I') cpennee 3HaueHne
78. ®opmymna Ctepmkecca UMEET BH ...

A) k=3,32 Ign b) k=1+3,32 Ign
79. Be1bopo4Hasi cpeiHsIst BBIYUCIAETCS 110 popMyIie
k k
= 1 -

A) Xg == Xj-n; B) Xg = > Xj -Nj

Nz i=1
80 BribopouHas aucnepcusi BRIYUCIAETCS 10 hopMyIie

k k
_ 2 1 o 2

A) Dg =) (i —Xg)“ -n; b) DB=HZ(Xi_XB) N

i=1 i=1

B) k=1-3,32 Ign
_ 1 K 2
B) Xg == _X{ -n;
n“
i=1
1 k
B) Dg :HZ(Xi —Xg)-N;
i=1

Bomnpocel k 3k3aMeHy M 3a4eTy B YCTHO#H (popme

Paspen 1. JIunelins aareOpa ¥ aHaJIUTHUYECKAs T€OMETPHUS

1. [TonsaTue u BuABI MaTpull. TpaHCTIOHUPOBAHHAS MATPHUIIA.
2. Onepanuu HaJl MaTpUIlaMU U UX CBOMCTBA.

3. OGparHas MaTpHIla ¥ €€ CBOMCTBA.

4. OnpenenuTenb MAaTPUIIbI U €70 CBOMCTBA.

5. MuHOpSI 1 anredpandeckue JOMOTHEHH JJIEMEHTOB ompeaenuTesi. Teopema o

Pa3JI0KCHHUU OIIPCACIUTECILIA 110 3JICMCHTAM CTPOKH HJIN CTOJ'I6I_[a.

6. Perienue cuctem JTuHEHHBIX ypaBHEHUN MeTo1oM [ aycca.

7. Perienne cucteM TUHEHHBIX YPaBHEHHUI METOIOM O0OpaTHOM MaTPHIIBL.
8. Pemienue cucteM JIMHEHHBIX ypaBHEHHH ¢ moMoIsio Gpopmyn Kpamepa.

9. Bekropsl. Onepanyu HaJ BEKTOPaMH U UX CBOMCTBA.

10. JleficTBus Ha/A BEKTOpaMH, 3aJJaHHBIMU CBOMMH KOOPIWHATaMHU.

11. CkanspHoe Npou3BeIEHUE IBYX BEKTOPOB U €TI0 CBOMCTBA.

12.

13

14.
15.
16.
17.
18.

19

20.

BektopHoe mpoun3BeieHne IByX BEKTOPOB U €T0 CBOMCTBA.
. CMer1aHHOE IPOM3BE/IEHUE TPEX BEKTOPOB U €0 CBOUCTBA.
VYpaBHeHME NPSAMOI Ha INIOCKOCTH: CIIOCOOBI 3a/1aHusl.
VYpaBHeHUe MPsIMOH ¢ yIIIOBBIM K03 puiimeHToMm.

OO0miee ypaBHEHHE MPSIMOM, €T0 YaCTHBIE CITy4aHu.

KpuBbie BTOpPOTo nopsjka: OKpy*HOCTb.

KpuBbie BTOpPOTO MOpSIIKa: HIUTHIIC.

. Kpussle BTOporo nopsaka: runep6osa.

Kpussie BTOporo mopsijka: nmapadosa.

Pazgen 2. MareMaTHYeCKUNA aHAIN3

1. YncioBble ITOCIEN0BATEILHOCTH U CIIOCOOBI X 3aIaHU.

2. Ilpenen uncinoBoil MOCIEN0BATENILHOCTH. TEOopeMBI 0 Npeaeaax YUCIOBBIX
IIOCJIENOBATEILHOCTEN.

3. Ilpenen pynkun. HempepbIBHOCTH PyHKIUH.

4. IToHsiTHE MPON3BOIHOM U €€ T€OMETPUYECKUI CMBICIL.

5. Teopemsl nuhepeHInaTbHOTO NCUHUCIIEHUS.

6. [IpousBoHas cokHOM 1 00paTHON (HYHKIUH.

7. Auddepennnan GyHKIUNA U €70 T€OMETPUIECKHII CMBICIT.

8. UccnenoBanue GyHKIUI C TOMOIBIO TEPBOM MPOU3BOIHOM.

9. UccnenoBanue GyHKIUHN C MOMOIIBIO BTOPOW MPOU3BOIHOM.

10
11

. [lepBoobpaznas GpyHKuMs U HEeonpeaeTeHHbIH HHTETpall.
. Bbruucnenue HeornpeieleHHbIX HHTETPaJIOB.

12. MeTtonibl BEIUMCIIEHUS] HEONPEAETIEHHBIX MHTEIPAJIOB: METO/ MOACTAaHOBKH.
13. MeToibl BEIYMCIIEHUS HEOTIPEACTICHHBIX HHTEIPAJIOB: METOI MHTETPUPOBAHHUS 10

HacCTsM.
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14. aTerpupoBaHue palioOHAIbHBIX APOOECH.

15. OnpeneneHHbIN HHTETPAT U €70 TEOMETPUUECKUN CMBICIL.

16. ®opmyna Herotona-JleitGnuma.

17. IlpunoxkeHust OnpeeIeHHOT0 HHTErpaja: AJuHa IyTu KPUBOM, MJI0Ma1b MI0CKON
(GUrypsl, BBIYMCICHUE YT, IPOHACHHOTO TOYKOM, BEIYMUCICHHE PAOOTHI CHIIBI.

Pazgen 3 Teopus psaaos

1. Onpenenenne uncnoBoro psjga. Cymma psga. Cxonumocts psiga. [Ipumepst.

2. UccnenoBanue YUCIOBBIX PSI0B HA CXOJAUMOCTb.

Pazgen 4. DnemMeHThI TEOPUHU BEPOITHOCTEN U MAaTEMaTUYECKON CTaTUCTUKH

1. KombunaTopuka: pa3meleHus, CoueTanus, IepecTaHOBKU. Pa3merienusi, coueTaHus u
NIEPECTAaHOBKU C MOBTOpEeHUsAMHU. [Ipumepsi.

2. [IpenMeT U OCHOBHBIE ONpEENICHUSI TEOPHUH BEPOSITHOCTEH.

3. Knnaccuueckoe omnpeneneHue BeposiTHOCTU. CBOMCTBAa BEPOSITHOCTH, BHITEKAIOLIUE U3
KJIAaCCHYECKOro omnpeaeneHus. [Ipumepsr.

4. CratuctudecKkoe onpesiesieHue BEPOSITHOCTH, €r0 0COOEHHOCTH U CBS3b € KIIACCUUECKUM
OTpe/ieNIeHUEM.

5. 3aBUCHMBIE U HE3aBUCUMBbIE COOBITHSA. Y CIIOBHBIE U O€3YCIOBHbBIE BEPOSTHOCTH.

6. TeopemMbl yMHOXKEHHS BEPOSITHOCTEH.

7. TeopeMsl CI10KEHUSI BEPOSATHOCTEN.

8. ®opmyna noaHoil BeposTHocTU. Popmyiia baiieca.

9.®opmyna bepuymiu. bunomunaneHoe pacnpenenenue. HaueposiTHeiee yncio
MOSIBJICHUN COOBITHS.

10. Ipubmmkennsie hopmyitel B cxeme beprymmu (popmyna [lyaccona, mokanbHas u
MHTErpasibHas TeopeMsl Jlamiaca).

11. CayyaiiHble BEIMUUHBI U CIIy4aliHbIE COOBITHSI.

12. JluckpeTHble U HENPEPBIBHBIE CIyYaliHbIE BEITMUNHBI. 3aKOH PacIpeesICHUs CIIy4aliHON
BEJIMYMHBI U CIIOCOOBI €ro 3aJaHMsl.

13. YucnoBble XapaKTEPUCTUKH CIyYailiHbIX BEJIUYHH.

14. MaTeMaTruyeckoe OKHMJIaHue cydyailHoN BenuyrHbl. Ero cMbict u npumepsi. CBoMCTBa
MaTEMaTHUYECKOTO OKUIAHMS.

15. Iucnepcus u cpeHee KBaIpaTUIeCKOe OTKIOHEHUE CITy4ailHOM BeJIMYUHbL. VX cMbICT 1
npuMepsbl Berurciienns. @opmynsl 1715 BbruKclieHus aucnepcun. CBoMCTBa TUCTIEPCUH.

16. MaremaTuueckoe oKuJaHUe, TUCIIEPCUs U CpPEAHEE KBAIpaTHUECKOE OTKIOHEHHE
YacTOTHI U YaCTOCTH.

17. BaxHelne pacupenesieHus: CIydailHbIX BETUYHH.

18. HopmainbHoe pacnpenenenue. IoTHOCTE HOpManbHOIO paclpeneIcHus U €€ CBOMCTBA.
DyHKIHA pacnpeneseHus HOPMAIBHO PaCIpeleICeHHON CIIy4aifHOW BEJIMYNHBI.

19. HopmupoBaHHO€ (CTaHIapTHOE) HOPMaIbHOE pacIipe/ielieHHe.

20. ®ynaknus Jlamnaca: rpaduk, cBoicTBa, TAOIUIIBL.

21. BeposATHOCTb NONIaIaHNs] HOPMaJIbHO PAaclpeAeIeHHON CIIy4aliHON BEIMUNHBI B
3a/IaHHBIN UHTEPBAJ.

22.BepoATHOCTb 3aJaHHOTO OTKJIOHEHHSI HOPMAJIbHOW CITy4aiiHON BEJIMYUHBI OT CBOETO
MaTemMaTuyeckoro oxxuganus. [IpaBuno Tpex curm.

23 3akon Oomnpiux yrcen. HepaBenctBo Yebbimena. [ucnepcus cpeaHero
apupMeTHIECKOTO.

24. 3akoH 6onbmux ynucen. Teopema YeOrimeBa. Teopema beprym.

25. [IpenmeT 1 OCHOBHBIE 33JJa4M MAaTEMaTHYECKOW CTATUCTHKH.

26. T'eHepasibHas W BbIOOPOYHBIE COBOKYIHOCTH CIy4YalHBIX BeldMuyuH. IlepBuuHas
00paboTka BBIOOPOYHBIX JAaHHBIX TPYNIHUPOBKA, IOCTPOEHHUE TUCTOTPaMMbl paclpeaeIeHus
CIIy4alHbIX BEJIMYUH.

27. DMmnupudeckue WHTerpainbHas u auddepeHnuanbHas GyHKIuu pacnpenencHus. Mx
CBOIICTBa.
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28. BbIOOpOYHBIE YHCTIOBBIE XAPAKTEPUCTHKU CIIYYalHBIX BEIUYHH (TOUYCYHBIE OLICHKH)
JTUCTIEPCUH, MATEMATUIECKOTO OKHUIaHUsI, KOI(PPUITMEHTOB aCHMMETPHUH, IKCIIeCCa, KOPPETSAIIUHU.

29. CTaTuCTHYECKUE OLCHKHU MapaMeTPOB pacIpeieieHus (CyIHOCTh TEOPUH OIICHUBAHUS ):
HECMCIICHHOCTDh, COCTOATCIIbBHOCTD, 3(1)(1)CKTI/IBHOCTB OLICHOK.

30. ToueuHble OICHKH: BBIOOPOYHAS CpPEHHSS, IUCIEPCHUSA, CPEIHEE KBaJIpaTH4eCcKOe
OTKJIOHCHUC.

31. ToueuHas oreHKa reHepaJIbHOM CpeHEeN 10 BEIOOPOYHON CpeHEH.

32. Toueunas oleHKa reHepaybHOU aucnepcuu. «VcnpaBieHHbIe» BRIOOpPOYHAS AUCTIEPCHS
¥l CpeIHEE KBAPaTHYECKOE OTKIOHECHHE.

33. I/IHTepBaIIBHBIG OLICHKH. TounocTh OLICHKH. IIOBepI/ITeJ'II)HaH BCPOATHOCTD.

34. I[OBepI/ITeJIbeIf/'I HUHTCPBAJI IJIA OUCHKHW MAaTEMATUYCCKOTO OXKUAaHUA IPU U3BECTHOM U
HCU3BCCTHOM O .

35. Pacnipenenenue CThroeHTA.

36. HOBepI/ITeHBHHﬁ HHTCpBaJI JId OLOCHKH CPCAHCKBAAPATUYCCKOI'O OTKIIOHCHUA
HOPMAaJIBHOTO PACIIPENCIICHUS

PaSI[eJ'I 5. DneMeHTHBI HHCKDeTHOﬁ MAaTEMATUKH
1. B3aumocCBA3b QUCKPETHOW MATEMATUKH C IPYTUMH AUCHUIUIMHAMU. [[pakTnueckue
po0eMbl, U3ydaeMble METOAAMU IUCKPETHON MaTeMaTUKU
2. CocraBHble BbicKa3biBanus. [IpocTeitmume cBs3ku. Jlornueckrue OTHOIICHUS.
3. BapuaHTbl UMIUTUKALIUH.
4. OCHOBHBIE 3aKOHBI, ONPEAEIIAIONINE CBOWCTBA JJOTUYECKUX OTIEepaLuil.
5. byneBbl pyHKIHH.
6. CBoiicTBa 2JIEMEHTAPHBIX OYJIEBBIX (DYHKIIUM.
7. JAU3bIOHKTUBHBIC U KOHBIOHKTHUBHBIE HOPMaJIbHbIE (POPMBI aJIreOpbl BHICKA3BbIBAHUI.
8. CoBepiieHHasi IU3bIOHKTUBHAS U COBEPUIEHHAs! KOHBIOHKTHUBHAS! HOPMaJIbHbIE

dbopMEI.
9. MuorousieHs! JXerajnkuna.

OO0pa3ubl KOHTPOJIBHBIX PadoT MO TeMaM
Tema Nel. Matpunsl. Onpeaeanren

1 3 -2 3 -1 1 2 3
1. Hanst matpuniet A=|0 -1 4 |, B=2 1|, Cz( 10 Zj'
5 2 6 4 0 -

Boranciuts: 1) 24 + BC; 2) B + C; 3) A% 4) AB + 4B; 5) B + 3C.
2. BeaucanTe CJICAYIOIIUC OIIPCACIUTCIIN:

2 3 1 -
3 -1 -4 1 4 -2 0
2 5 1. o1 5372 9
1 -1 2 2 -1 3 4

3. Jlana matpuna: 4 :( 23 %j okazats, uro (A™)1=4.

4. OnpenenuTsh TPH KaKUX A CYIIECTBYET MaTpHIla, OOpaTHAs TaHHOMU:

2 1 -1
A=1 3 4
-1 1 1
5. Haiitu matpuity, oOpaTHyto MaTpuIe:
-1 3 1
A=1 2 0.
3 -11

Tema Ne2. BekTopHas ajareopa

29



JIaHBI KOOPAMHATHI YETHIPEX TOUYEK:
A(1;-3; 1), B(2; 1; 2), C(-1; 3; 2), D(1; 1; 3)
Haittu:
1) KOOpAMHATEI BEKTOPOB AB, CD, 2AB +3CD ;
2) nuHBI BEKTOpoB AC, BD,2BC—34D;

3) ckaisipHOE MPOU3BECHIE BEKTOPOB AB n AC;
4) xocunyc yria mexay Bekropamu BC u BD;
5) mpoek1uIo BeKTopa AB Ha HalpaBleHUE BEKTopa CD |

6) BekTOpHOE npou3BeneHue BektopoB AB u AD;
7) nmnomaas Tpeyroibarka ABD;
8) cuHyC yria Mex1y BEKTopaMu AB u CD
9) cMemanHoe npousBeaeHne AB - CD-b, rme b=i —2j+4k;
10) o6bem nupamusisl ABCD, anvHy BBICOTHI, OMYIIEHHON U3 BEpPIIHHBI B.
Tema Ne3. AHasiuTHYeCKAasi reOMeTPUS HA IVIOCKOCTH
1. lanbl KOOpAMHATHI BEpUIMH TpeyrojabHuka ABC:
A(3; 2), B(-4; 3), C(-1; -2)
Tpebyercsi cocTaBUTh ypaBHEHUSA:
1) ctoponsl 4B;
2) menuanbl AK, TpOBEICHHOM U3 TOUKH A
3) BbICOTHI BM, pOoBEICHHON U3 TOUYKHU B.
CrenaTp yepTex B CUCTEME KOOPJIUHAT.
2. Jlano ypaBHeHWe KpuBOW 2-To mopsiaka. llpuBecTn 3amaHHOE YypaBHEHHE K
KaHOHMYECKOMY BUJY, OIIPEAEIINUTh TUIl KPUBOW, HAWTHU €€ XapaKTEPHbIE JIEMEHTBHI.
1) 2x*— 4~ 12x + 16y -6 =0;
2)3x*—6x—y+4=0;
3) x*+ 4)° — 6x + 8y + 5 = 0, x—2)~5=0 — HAWTH TOUKH TEPECEUCHNS KPUBOH M 3aTaHHOI
npsMoi. [IocTponuTs B HCXOAHOM cCUCTEME KOOPIUHAT.
Tema Ned. AnasmTHYeckasi reoMeTpHsi B IPOCTPAHCTBE
JlaHbl KOOPAMHATHI TOYEK — BepIIuH nupamusl ABCD:
A(1; 3; 6), B(2; 2; 1), C(-1; 0; 1), D(-4; 5; -3)
Tpebyercs:
1) HaiiTh ypaBHEeHHE IIIOCKOCTH rpanu ABC;
2) cOCTaBUTH MapaMeTPUUECKHE YpaBHEHUS MPsMOii 4B,
3) cocTaBUTh KAHOHMYECKHE YPABHEHHS BBICOTHI Tupamuisl DK, mpoBe1eHHON U3 BEPIIMHBI

4) naliTu KoopauHaThl Touku nepeceuenuss DK u rpanu ABC;
5) Haiitu yrou S mexay pedpamu AB u BC;
6) HaitTu yron y mexny pedpom AD u rpansio ABC.
Cnenatp yepTex NUpaMHUIbl B CHCTEME KOOPAMHAT.

Tema NeS. Ilpenen pynkunu
Bbruncnute npenensi:

. 2x% —x-10 o 2x245x4 14 . 9-x-3

1) Iim —— 2) Im —/—— 3) IIm ———
X—>-2 X2 +3X +2 x—0 3x3 + 2x% +5 x>0vVx+4-2

i 2 x=1 2 _

4) lim sin“ 6x 5 lim (2x—3) 6) lim 4x% —5x+1
x—0 4x2 Xx—oo\ 2X+5 X—m 3 — X2 — 2
e 8) lim Ax+1-Y3x+1) g fjm 120052

7) im X—® x—0 XSin x

x—>1x3 +2x% —x -2
Tema Ne6. [IponzBoaHast pyHKUMM U ee IPUMEHEHHE

30



1. HaiiTu npou3BOAHBIC MEPBOrO TNOpPsAKA MaHHBIX (YHKUWH, HCHOJIB3ys IpaBUiIa
BBIYMCJICHHS] IPOU3BOIHBIX:

1) y:2x5—i+£+3\/;; 2) y =xtg3x, 3)y:—lnx :
x3 X 4 —3Cc0s X
4) y = (sin x)&rctex; X = arcsin 2t, 6) y = x +arctgy.
54, 1
1-4t2°
2. Beruuciauts mpEacibl, UCIIOJIb3Ys IIPaBUIIO Jlonurans:
2

1) (ﬁ—g) 2) lim x-sin .

x=38in“(x —3) X—0 X
3. Ioctpouts rpaduk Gpyukimu Y = f(X), ucrnonb3ys o0LIy0 cXeMy HCCIEJOBAHMUS:

_4x® - 3x
4x* -1

Tema Ne7. HeonpeneieHHbIN U onpeaAe1eHHbIA HHTErpabl
1. BerauciuTh HeonpeaeIeHHbIe I/IHTeraJ'IBI'

1) j(3x+3x_§)dx; 2) I(\/_ \/_)dx 3 j%
X“+7

4) [(2x-5)e*dx; O 27 3x o 0 | xdx .
4X + — 95X+

2. Beruncnuts miomazs GUrypsl, orpaHUYeHHON JTMHUAMU: Y = 2X — X2, y=-

Tema Ne8. UncioBbie psiabl
I/ICCHGHOBaTI) Ha CXOANUMOCTBb YHUCJIOBBIC pSIJII)II

3n-1
1)Z3n 1 )Z(2n+1j
4) gzn‘ 5) Z( H"n ) Z( " (2n+1j

n! 4n-1

(-D"
7 Z2n+1

Tema NeO. Teopusi BeposiTHOCTEl U MaTeMaTH4YeCKasi CTATUCTHKA

1. B rpynmne 16 crynenTok u 6 cryneHToB. HailTu BEpOSITHOCTH TOTO, YTO CPEIU YETHIPEX
HayraJ BBIOpaHHBIX YYAIIUXCs OKAXKETCS OJHA CTY/ACHTKA U 3 CTyJIeHTA.

2. Cpean cotpyaHuKoB pupmbl 28% 3HAIOT aHTIIMUCKUN s3bIK, 30% — Hemeukui, 42% —
(bpaHIy3ckuii; aHrTuiickuii 1 Hemeukuidl — 8%, aHrnuiickuil U Qpaniy3ckuii — 10%, Hemenkuit u
dpaniy3ckuii — 5%, Bce Tpu s3bpika — 3%. Haiitu BepOSTHOCTH TOTO, YTO CIy4yailHO BBHIOpPAHHBINA
COTPYIHUK (UPMBIL: a) 3HAET AHTVIMWCKHUMA WM HEeMEUKHUi; 0) 3HAeT aHTIMICKUI, HEMEIKUN WU
(bpaHIly3CKHii; B) HE 3HAET HU OJMH U3 NIEPEUNCICHHBIX SI3BIKOB.

3. B MarasuHe HUMEIOTCS B NpPOAAKE OJHOTUIIHBIE H3JENINs, W3TOTOBJICHHBIE NBYMS
3aBogamMu. 3aBojgoM Nel wm3roroieHbl 60% wH3IenHii, a OCTAJbHEIC H3TOTOBJICHBI 3aBOJOM Ne2.
3aBox Nel B cpennem Beimyckaet 2% Opaka, a 3aBoj Ne2 — 5% Opaka. KakoBa BeposSiTHOCTb TOTO,
YTO KYIUIEHHOE B Mara3uHe U3/eN1ie OKaeTcs OpakoBaHHBIM?

4. IIpou3BOAUTHCS HCIIBITAHUE MATH MPUOOPOB, KAKIBIH M3 KOTOPHIX BBIXOJHUT U3 CTPOS C
BeposaTHOCThIO 0,1. HaifTu BepoATHOCTH TOro, 4TO XOTsI OBl ABa MpHOOpa BBIAIYT U3 CTPOS MPHU
VCIIBITAaHUU.

5. ®abpuka Bbimyckaer 70% wusaenuil Beicuiero copra. HallTu BeposSTHOCTH TOTO, YTO B
naptuu u3 1000 n3nenuii 4uciio nepBOCOPTHBIX 3aKIH0UEHO MKy 652 u 760.
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6. Haiitu maremaTnueckoe 0XuJaHHe, TUCTIEPCHIO M CPEAHEE KBaIPaTUIECKOE OTKIOHEHUE
CIIy4ailHOM BEJMYMHBI, 3aIaHHON 3aKOHOM PaclpeeIeHuUs:
X 2 3 5
p 0,1 0,6 0,3

7. HenpepbiBHas ciydaiiHass BelIMYMHA 3a/aHa (yHKLMEH paclpellelleHUus] BEepOsSTHOCTEH
F(x). TpeOyercs: a) HaiiTu TUIOTHOCTh pacmpeneneHus BepostHocteir f(X), 0) Haiith
MaTeMaTHYeCKOE OXHJAHUE, JUCIEPCHI0, CPEAHEe KBaJIpaTU4eCKOe OTKIOHEHHUE; B) BBIUYUCIUTH
BEPOSTHOCTD MOMAJaHHs CIIydaifHOU Benn4yuHbI B uHTepBai (1; 4); r) moctpouts rpaduku GyHKIUNA
pacrpenenenus F(X) u mornoctu pacnpenenenus f(x).

0,rme x <0,

X2
F(x) = 2—5,rz{60<X£5,

1, roe X > 5.
Tema NelO. OcHOBBI MaTEeMATHYECKOH CTATHCTHKH
M3BectHsl X, X,,..., X, —pe3yJabTaTbl HE3aBUCUMBIX HaOJIONEHUI Haj ciyyailHON
BEIIMYUHOM X.
3aganue

1. CrpynnupoBaTh 3TU JaHHBIE B HHTEPBAIbHYIO TAOIUILY.

2. [locTpouTh TUCTOrpaMMY, ITOJIUTOH YaCTOT U SMIIUPUYECKYIO (DYHKIIMIO pacpeesICHuUS.

3. Haiitu 1 nocTpoUuTh MOy U MEJIMaHY.

4. HailfTu HECMEUIEHHYIO OLIEHKY MaTeMaTHYeCKOIro O)KMJIAHUS U JUCHEPCUHU ClydailHOU
BEJIMYMHBI X.

5. HailTu MHTEpBajbHbIE OLEHKHM MAaTEMaTUYECKOTO OKHUJAHUS M JUCIEPCHH CIyYalHOMN
BeIMUMHbI X ¢ HajexHocThio ¥ =0,99 u » =0,95.

4. METOAWYECKHME  MATEPUAIJIbI,  OIIPEJEJIAIOIIME  ITPOLIEYPBI
OLIEHUBAHMS 3HAHHM, YMEHU, HABBIKOB U (MJIM) OIIBITA JIEATEJIBHOCTH,
XAPAKTEPU3VYIOIINX STAIBI ®OPMHUPOBAHUA KOMITETEHIINIA

Jlekuuu OLEHUBAIOTCA MO TOCEIIaeMOCTH, AKTUBHOCTH, YMEHHUIO BBIICIUTH TJIABHYIO
MBICJIb.

[IpakTiueckue 3aHATHS OLIEHUBAIOTCS IO CaMOCTOSITEIbHOCTH BBIIIOJHEHUS padoThI,
IPaMOTHOCTH B 0()OPMIIEHUH, IPABUIBHOCTH BBITTOJIHEHHS.

CaMocrosiTenbHasi paboTa OIEHUBAETCSI MO KadyeCcTBY M KOJMYECTBY BBINOJIHEHHBIX
JIOMAIIIHUX WIM KOHTPOJBbHBIX PadoT, TPaMOTHOCTH B O(hOPMIIEHNH, TPABUILHOCTH BBITIOJTHEHUS.

[IpomexyTouHas aTTecTanys IPOBOIUTCS B opMe 3aueTa U 3K3aMeHa.

Jlnst monmy4yeHHs 3aueTa M dK3aMeHa CTYJAEHT OYHOH (opMbl 0OyUEHUs JOJDKEH B TeueHHE
ceMecTpa aKTUBHO MOCENIaTh JEKUUU U MPUHUMATh y4acTHe B 0OCYKIEHHH BOIIPOCOB KaCAIOUINXCS
M3Yy4aeMOM TEMBbI, BBIIOJHUTH U 3AIUTUTh OTYETHI 110 IPAKTUYECKUM 3aHATHUSM.

Jlyia mostydeHus 3a4eTa U 9K3aMeHa CTYJEHT 3a04HOU (OpMbI OOyUYEeHHs TOJKEH HalucaTh
KOHTPOJIbHYIO PabOTy, aKTUBHO MOCEIATh JEKIUN 1 MPUHUMATh y4acTue B 00CYKAECHUH BOIIPOCOB
KacalolUXCsl U3y4aeMON TeMbl, BBIIOJIHUTD U 3alIUTUTh OTYETHI MO MPAKTUYECKUM 3aHSITHSIM.

Kputepun oueHku 3adera M 3K3aMeHa MOTYT OBITh IOJYy4eHBI B TECTOBOW (opme:
KOJINYECTBO  OajJIoB WM  YIOBJIETBOPUTEIBHO, XOpOWIO, OTAMYHO. Jlig  momydeHus
COOTBETCTBYIOILIEN OLIEHKM Ha 3a4€T€ U dK3aMEHE IO KypCY HCIOJIb3YETCsl HAKOIUTENIbHAsL CUCTEMA
OabHO-PEUTHHIOBOM padOTHI CTYAEHTOB. MITOroBas oleHka CKIIaJbIBA€TCS U3 CYMMBbI OaJIJIOB WU
OLIEHOK, TOJIYYE€HHBIX 1O BCEM pa3lielaM Kypca U CyMMbl OajUIOB MOJYYEHHOM Ha 3aueTe |
HK3aMEHE.

Tabmuma 4.1 - Kpurepuu oleHKH ypOBHS 3HAHWUW CTYJEHTOB C MCIOJIb30BAaHUEM TECTa Ha
3ayeTe M HK3aMEeHe M0 Y4eOHOU AUCIUIIINHE
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Onenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIbHBIX OTBETOB
Xopouio 71-85 %
Y 10BIETBOPUTETLHO 51- 70%
HeynoBneTBopuTenbHoO Menee 51 %

OneHka  «3auTE€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLIEHOK OT  «OTJIIMYHO» [0
«yJIOBJIETBOPUTEILHOY.
OrneHka «He 3aY4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HE YAOBIETBOPUTEIILHO.

KonnyectBo 06a/uioB M OIEHKA HEYJOBICTBOPHUTEIBHO, YAOBJIETBOPUTEIHHO, XOPOIIO,
OTJIMYHO ONPEIENSIIOTCS MPOrPaMMHBIMH CPEJCTBAMH IO KOJIMYECTBY MPABUIBHBIX OTBETOB K
KOJINYECTBY CITy4aiiHO BEIOPAHHBIX BOIIPOCOB.

Kputepuu onieHrBaHMsI KOMITETEHIUI CIEAYIOIHUE:

1. OtBeTsl HMMEIOT IMOJIHBIE pelleHuss (C NpaBWIbHBIM oTBeToM). MX coxepxaHue
CBUJECTENLCTBYET OO0 YBEpPEHHBIX 3HAHMUIX OOy4aromerocss M O €ro YMEHUM peliarh
npoQeCCHOHANIbHBIC 33]J1a4H, OLICHUBACTCS B 5 0a/U10B (OTJIMYHO);

2. bonee 75% OTBETOB UMEIOT MOJHBIE PELICHUS (C MPABIIBHBIM 0TBETOM). X comepxaHue
CBUJICTEJILCTBYET O JOCTaTOYHBIX 3HAHUSAX OOYyYaroIlerocss © €ro yMEHUH pelIaTh
npodecCuoHaANIbHBIC 3a/1a4u — 4 OaJiia (XOpolo);

3. He menee 50% oOTBETOB MMEIOT MOJHBIE pelIeHUs (C MpaBWIbHBIM OTBETOM). MX
COJIep’)KaHUE CBUJAETEIbCTBYET OO0 YAOBIETBOPUTENbHBIX 3HAHUAX OOYYAlOIIETocss U O €ro
OTPaHUYEHHOM YMEHHHU pemarh Npo(ecCHOHANbHBIE 3a/laud, COOTBETCTBYIOIIME €ro Oymyrien
kBanupukanuu — 3 6amia (yI10BIETBOPUTEIHHO);

4. Menee 50% OTBETOB HMEIOT pEIIEHHS C TNpaBWIbHBIM OTBeTOM. MX coaepkaHue
CBUJIETEJILCTBYET O CJa0bIX 3HAHMAX oOOydaromerocs M O €ro He YMEHHUU pelaTh
npodeCCHOHANIbHBIE 3a/1auu — 2 Oaiia (HeYJOBICTBOPUTEIHHO).
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