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1. NEPEYEHb KOMMETEHLIUMA C YKA3AHUEM 3TANOB UX ®OPMWUPOBAHMUA B MPOLIECCE OCBOEHUA

OBPA30BATE/IbHOW MPOrPAMMDbI

B pesynbrare ocBoenust OITOII 6akanaBpuara 1o HampasieHuto oOydenus 35.03.01 Jlec-
HOE J1€J710, 00y4aroUIUiicsl JOJDKEH OBJIAJIETh CIEIYIOIIMMHU pe3yabTaTaMyu O0OyUYEHUs 10 JTUCLUILIN-

He «MaTremaTtuka:

Tabmuma 1.1 — TpeboBaHus K pe3yabTaTaM OCBOSHUS JTUCITUTIINHBI

Ko n nHaumenoBaunue
KOMIIETEHIIN U

Ko n nHaumenoBaunue
WHIMKATOPA JOCTUMKE-
HUSA KOMIIETEHIINN

IlepeueHp TIaHUPYEMBIX PE3YJIbTATOB O0YUEHHUS
10 TUCLUIUINHE

VK-1 Cnocoben
OCYILIECTBJISATh MOUCK,
KPUTHYECKHUI aHAIIN3
U cuHTe3 HHPpopMa-
WU, TPUMEHSTD CHC-
TEMHBIU IOJIXO IS
pelIeHus TOCTaBJICH-

VYK-1.1. Ananusupyer
3aJ1a4y, BBIJICIISIS €€
0a30BbIE COCTABJIAIO-
IIHe, OCYIIECTBIISCT
JIEKOMITO3HIIHIO 3a/1a-
gy,

3HaTh: HpUeMbl aHalIM3a COAEpPXKaHUS 3ajauu
10 MaTeMaTHKe

YMeTh: NOHATH B LIEJIOM YCJIOBHUS, ONUCAHHBIE B
MaTeMaTHYeCKOM 3ajjaue, BbIIENATh 0a30BbIe CO-
CTaBIISIOLINE U TPEOOBAHHUS

Baapers: npueMamMu 1€KOMIIO3ULIU — pa30UBKU
aHAJIM3UpPYyeMOH 3a/1auM Ha pelleHUe B3auMOCBSI-

HBIX 3a]1a4 3aHHBIX 013324
VYK-1.3. PaccmatpuBa- | 3HaTh: BO3MOXXHbBIE BAPUAHTHI PELICHUS MaTe-
€T BO3MOXHBIC BapH- MaTHYECKHX 3a/a4, OLICHUBAs UX JOCTOMHCTBA U
aHTBI PEIICHUS 3a/1a4, | HEAOCTATKH
OIICHUBAS UX JIOCTOWH- | YMeTh: HaXOIUTh NMPUMEHEHHE Pa3IUYHBIX Ba-
CTBa U HEJOCTATKHU PUAHTOB PEIICHUS MAaTeMAaTHYECKHX 3ajad, Olle-
HHBAs UX JOCTOMHCTBA M HEAOCTATKHU
Baaaers: ciocoOHOCTHIO MPUMEHSTH BO3MOXK-
HBIC BAPUAHTHI PEIICHHS MATEMaTHICCKUX 3a/1a4,
OIICHMBAsS UX JOCTOMHCTBA M HEAOCTATKH
OIIK-1. Cnocoben | OIIK-1.1.3Haer ocHO- | 3HATH: OCHOBHBIE MOHATHI U METOJBI MaTeMa-
periaTh TUTIOBBIC | BBl MAaTEMATHKH, €CTe- | THYSCKOTO aHaIM3a, JIMHEHHOW anreOphl, aHAIH-

3amayn  mpodeccuo-
HaJBbHOM NeITeIILHO-
CTM Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3a-
KOHOB MaremaThye-
CKUX U €CTeCTBEH-
HBIX HAyK C TpUMe-
HeHHeM HuH(popMa-
IIHOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHI

CTBEHHBIX HAYK, CO-
BpEMEHHBIX UH(OpMa-
LIMOHHBIX TEXHOJOTUI
U IPOrPaMMHBIX
CpeACTB

TUYECKOW T€OMETPUU U CTATUCTUYECKON I€OMET-
pun

YMeTh: HCIIONIB30BATh MOHATUS U METOABl Ma-
TEMaTUYeCKOro aHajnu3a, JHMHEHHOW anredphl,
AQHAJUTUYECKON TE€OMETPUH M CTAaTUCTUYECKOU
reoMeTpuH B NMpOo(hecCHOHANBHON AeATeNbHOCTH
B 00J1aCTH JIECHOTO XO03sIiicTBa

Baaners: HaBbIKaMU PUMEHEHHUS METO/IOB Ma-
TEMaTHUYECKOr0 aHajiu3a, JMHEWHON anredpsl,
AHAINTUYECKOM T€OMETPUM M CTATUCTUYECKOU
FeOMETPHUH B MPO(PECCHOHANBHON NeSTENIbHOCTH
B 00JIACTH JIECHOTO X03sICTBa




2. OMUCAHUE NMOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIAI HA PA3JIMYHBIX DTAIIAX UX ®OP-
MHUPOBAHMUSA, OIIMCAHHUE IIKAJI OHEHUBAHUSA

Tabnuma 2.1 — [TokazaTenu U KpUTEpUU OnpeaesieHrus YpoBHS cPOPMUPOBAHHOCTH KOMITETCHIIMK (MHTETpUPOBaHHAs OIEHKA YPOBHS CHOPMHU-
POBAaHHOCTH KOMIETEHIUMN)

Kona n HammeHnoBsaHue
WHJIMKATOpa JOCTHKE-

[Tnanupyemsble pe3yib-

Onenka ypoBHs cOPMUPOBAHHOCTHU

{5 KOMITETCHITHH TaThl 00y4YeHUs HEY/IOBJIETBOPUTENBHO | YIOBICTBOPUTEIHLHO XOPOIIO OTJINYHO
VYK-1.1. Ananuzupyet 3namsb: TpUEMBbI aHalM3a | YpPOBEHb 3HAHUK 110 | MUHUMAIBHO AOMycC- | YPOBEHb 3HAHUW 1O | YPOBEHb 3HAaHUM 110
3azady, BeIIENSIS €€ 0a- | coAepaHMs 3aladd IO | IpUeMaM aHajiu3a CO- | TUMBIM YpOBEHb 3Ha- | IpUEMaM aHaliu3a co- | I[pueMaM aHaju3a Co-
30BbIE COCTABJISIIOIINE, BBICILICH MaTeMaTHKe JepKaHUs 3a/laddl 1o | HUM [0 TpueMaM | JAepKaHus 3aJadd I0 | AepKaHUsS 3aJadd 10
OCYILIECTBIISIET IEKOMIIO- BBICIIICH MaTeMaTHKE | aHAIM3a COJCP)KAHMS | BBICIICH MaTeMaTHUKe | BHICIIEH MaTeMaTUKEe B
3UIHIO 33/1a4U. HUKE MUHUMAIbHBIX | 337]aud 10 BBICIIEH | B 00beMe, COOTBETCT- | 00BeEME, COOTBETCT-

TpeOOBaHWI, WMEJIM | MaTEeMaTUKe, JOMY- | BYIOIIEM IIporpaMMe | BYIOIIEM nporpamme

MeCTO TpyObie OIuo-
KH

IIEHO MHOTO Herpy-
OBIX OIINOOK

NOJATOTOBKH,  JOIY-
IIEHO HECKOJBbKO He-
rpyObIX OmKO0K

[IOATOTOBKH, O€3 OLIu-
00K

Ymems: nonsts B iemom
YCIIOBUS, ONHCAHHBIE B
MaTeMaTHYeCKOH 3ajade,
BBIIENATL 0a30BBIE CO-
CTaBISIIOIINE U TpeboBa-
HUSA

[Ipn pemenun cras-
JapTHBIX MaTeMaTh4e-
CKMX 3aj[ad HE Tpojie-
MOHCTPUPOBaHBI  OC-
HOBHBIE YMEHHS TIO-
HUMaTh yCJIOBHUS, OIU-
CaHHbIE B MaTeMaTH-
YecKOoM 3ajaue, Bblle-
JSTh 0a30BBIE COCTAB-
nsonme U TpeboBa-
HUS, WMEIH MEeCTO
rpyObIe OINOKH

[IponeMoHcTprpoBa-
Hbl OCHOBHBIE yMe-
HUS TOHUMATh YCJIO-
BHS, OIIMCAaHHBIE B
MaTeMaTUYeCKOM 3a-
Jadye, BBIICIATH Oa-
30BBICE  COCTAaBJISIO-
mue u TpeboBaHMS,
pEIIeHbI THIIOBBIC
3aaul C HETPYOBIMHU
omuOKaMu, BBIIOJI-
HEHBl BCE 3ajJaHus,
HO HE B TIOJJHOM 00B-
emMe

[IponeMoHcTprpoBa-
HBl BCE OCHOBHBIE
YMCHUA IIOHUMAaTh

YCIIOBHSI, OIHMCAHHbBIE
B MaTeMaTHUIeCKOM
3a7a4e, BBIACIATL Oa-
30BBI€ COCTABJISIOININE
u TpeboBaHUs, perle-
HBI BC€ OCHOBHEIE 3a-
Ja4d C HerpyobIMHU
omuOKaMHy,  BBIIOJI-
HEHBl BCE 3aJaHus B
MMOJTHOM 00BeMe, HO
HEKOTOpBIE C HEJoue-
TaMHu

[IponemoHCTpUpPOBaHBI
BCE OCHOBHBIE YMEHMS
NOHUMATh yCIIOBHS,
ONMCAaHHBIE B Marema-
TUYECKOM 3aj1ade, BEHIJIC-
JTh  0a30BbIE COCTaB-
asone U TpeOoBaHuS,
pELIEHBl BCE OCHOBHBIE
3aa4l C OTIEJIbHBIMU
HECYIIECTBEHHBIMU  He-
JIOYETaMH, BBIITOJIHEHBI
BCE 3a/JaHHSA B TIOJHOM
o0beme

Bnaoemp: IIpUEMaMHU
JIEKOMITO3UIIN — pa30uB-

HpI/I pemi€eHnun  CTaH-
JapTHBIX MaTeMaTHh4dc-

NmeeTcs:s MUHUMAaIb-
HbIi HaOOp HAaBBIKOB

IIponemoHcTpUpOBa-
HBl 0a30BbIE HABBIKU

[IponemoHCTpUpPOBaHEI
HaBbIKH 10 TpUEMam
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KU aHaIM3UpyeMou 3a-
Jladyl Ha pEIlICHUE B3au-
MOCBSI3aHHBIX M0][33]1a4

CKHX 33/1a4 HE MpoJe-
MOHCTPHUPOBaHbI 0a30-
BbIC HABBIKU IO IpHUE-
MaM JAOCKOMIIO3HMIIUM —

pa3OUBKH  aHANU3U-
pyeMor 3amadyd  Ha
pellleHre B3auMOCBSI-
3aHHBIX noj3aad,

HMEIId MECTO TpyObIe
OILIIUOKH

o MpHEeMaM JEKOM-
MO3UIM — pa3OUBKH
aHaIM3UpyeMou  3a-
Jadyd Ha pelIeHHue
B3aMMOCBS3aHHBIX

noA3ajgay ¢ HEKOTO-
PBIMU HEZOYETaMHU

[0 MpUeMaM JIEKOM-
MO3UIM — pa30OMBKU
aHAJTM3UPYEeMOH 3aja-
Yy Ha pEIICHHE B3au-
MOCBSI3aHHBIX I10/13a-
Jad  TpH  pelICHUU
CTaHJAPTHBIX 3a7a4 C
HEKOTOPBIMH HEI0Ye-
TaMH

JIEKOMITO3HII — Pa30uB-
KM aHAIU3UPYEMON 3a-
Ja4d Ha peIIeHHEe B3au-
MOCBSI3aHHBIX I1043a4a4
IpU PEIICHHH HECTaH-
MapTHBIX  3amad  Oe3
OIIMOOK 1 HEJI0YCTOB

VK-1.3. PaccmarpuBaer
BO3MOXKHBIE ~ BapHaHThI
pelieHuss 3axayM, ole-
HUBasl UX JIOCTOMHCTBA U
HEJOCTaTK!

3namp: BO3MOXXHBIE BapHaH-
ThI pECIICHUA MAaTEMAaTUYCCKUX
3a1a4, OLCHUBAS UX JOCTOHMH-
CTBA U HEIOCTATKH

YpoBeHb 3HaHMW MO HC-
MOJIb30BAHUIO BO3MOKHBIX
BapHAHTOB PEIICHUS Marte-
MaTHYECKUX 3aJad  HIDKe
MUHUMAaJbHBIX  TpeOoBa-
HUH, IMEIN MECTO TpyObIe
OINOKH

MuHMManbHO  IOMYCTH-
MBIl YPOBEHb 3HAHUH IO
HCIIOJIB30BAHUIO BO3MOXK-
HBIX BapHAHTOB PCIICHHS
MaTeMaTHYeCKHX  3ajad
JIOITYIIEHO MHOTO HETPy-
OBIX OIIMOOK IO OIIEHKE
HX JOCTOMHCTB M HEIOC-
TaTKOB

YpoBeHb 3HaHUW N0 HC-
[TOJI30BAHHUIO BO3MOKHBIX
BapHaHTOB pCLICHHUA Ma-
TEMATHYECKHX 3amad B
o0BeMe,  COOTBETCTBYIO-
meM TMporpaMMme IIOATO-
TOBKH, JONYIICHO He-
CKOJIBKO HerpyObIX OIIHU-
0OOK IO OLIEHKE HMX JIOCTO-
HUHCTB U HCJOCTATKOB

YpoBeHb 3HaHUH MO UCIOJIb-
30BaHUI0 BO3MOXKHBIX BapH-
AHTOB PCIICHUA MaTeMaTH9e-
CKHX 3aJad B 00ObeEME, COOT-
BETCTBYIOIIEM mporpaMme
MOTOTOBKH, OIlEHKA MX JOC-
TOWHCTB U HEIOCTATKOB IPO-
BeleHa 0e3 ommnooK

Ymemsp: naxogute nmpumeHe-
HUE Ppas3sjiMYHbIX BAapUAHTOB
peuicHus MATEMATUYCCKHUX
3a/a4, OIEHUBAs UX JOCTOMH-
CTBa M HEJIOCTaTKU

IIpu pemenun cranpapr-
HBIX MaTeMaTH4eCKUX 3a-
Jad HE MpPOJIEMOHCTPUPO-
BaHbl yMEHHMS HaXOIWTh
MIPUMEHEHHE  Pa3IMYHbBIX
BapHUaHTOB PEIICHHUS MaTe-
MaTHYeCKUX 337ad, OIECHH-
Bas MX JIOCTOMHCTBA M He-
JOCTaTKH, HWMEIH MEeCTO
rpyObIe OmMOKH

IIpoeMOHCTPUPOBAHBI

OCHOBHBIE YMEHHs Haxo-
JUTh TPUMEHEHUE pa3-
JUYHBIX BapUAHTOB pe-
IMIEHUS MaTeMaTHYeCKUX
3aja4, OLEHUBAs MX JI0C-
TOWHCTBA M HEJOCTaTKH,
pELICHBI THUIOBBIC 33/1a41
C HErpyOBIMH OIIHOKAMH,
BBITIOJTHEHBI BCE 3a/1aHMA,
HO HE B IIOJTHOM 00beMe

IIpoeMOHCTPUPOBAHBI

BCE OCHOBHBIE yMEHHS
HaXOJUTh MIpUMEHEHNE
Pa3IUIHBIX BapHaHTOB
pelIeHus] MaTeMaTHYECKNX
3a7ad, OLEHMBAas WX JOC-
TOWHCTBA W HEJOCTATKH,

pelIeHsl BCE OCHOBHBIE
3aa4d ¢ HErpyobIMH
OMMOKaMH,  BBINOJIHEHBI

BCE 3a/aHUS B IOJHOM
o0BpeMe, HO HEKOTOpHIE C
HeJloYeTaMu

IIponeMoHCcTpUpOBaHEl  BCE
OCHOBHBIE YMEHHUSI HAaXOIUThb
IIPUMEHEHUE Pa3JIM4YHbIX Ba-
PUAHTOB PEILICHUSI MaTeMaTH-
YECKHMX 3ajjad, OLIEHUBAs HX
JIOCTOMHCTBA M HEJIOCTaTKH,
pellIeHbl BCe OCHOBHBIE 33]a-
YU C OTAENBHBIMU HECYIIECT-
BEHHBIMU HEJOYETaMH, BBI-
MOJIHEHBI BCE 3aJaHMs B MOJI-
HOM 00BbeMe




Bnaoemes: CITOCOOHOCTEIO
MIPUMEHSTH BO3MOYKHBIE BapH-
AHTHl peIIeHHUs] MaTeMaTh4ie-
CKHX 3aJad, OIEHHBas WX
JIOCTOMHCTBA M HEAOCTATKHU

Ilpu pemienun craHmapt-
HBIX 3aJa4 He MpPOJEMOH-
CTpUpPOBaHbI 0a30BBIC Ha-
BEIKH TI0 CHOCOOHOCTH
MIPUMEHSITh pasnuyHbIe
BapUaHThl PELICHUS] MaTe-
MaTHYECKUX 3ajad, OICHH-
Bas MX JIOCTOMHCTBA W HE-
JIOCTaTKH, HMMEIH  MECTO
rpyObIe OIHOKH

NmeeTcss MHUHMMAaIbHBIN
Ha0Op HABBIKOB IIO CIIO-
co0OHOCTH TIPUMEHSTh
pas3ynIHbIe BapUaHTHI
peUIeHusT ANl peIlcHHS
CTaHAAPTHBIX MaTeMaTH-
YECKHX 3aJad C HEKOTO-
pPBIMH  HElOYeTaMH IO
OLICHUBAHUIO UX JOCTO-
UHCTB U HEJIOCTaTKOB

IIpoxeMOHCTPUPOBAHBI
6a30BbIC HABBIKH IO CIIO-
COOHOCTH TIPUMEHATH pa3-
JWYHbIC BAPHAHTHI pelle-
HHUSI MaTeMaTHYECKHUX 3a-
Jad TPH PELICHHH CTaH-
JAPTHBIX MaTEeMaTHYECKUX
3a7a4 C HEKOTOPBHIMH He-
JI0YETaMH MO0 OLIEHUBAHHIO
X JOCTOMHCTB M HEIOC-
TaTKOB

IIponemMoHCTpUPOBaHBI  Ha-
BBIKM TI0 CHOCOOHOCTH TIpH-
MEHSTh Pa3IMYHbIC BAPHAHTHI
peuieHust HECTaHIaPTHBIX
MaTeMaTH4YeCKuX 3azad 0e3
omuOOK W HEZOYETOB IPOBE-
JIeHa OILIEHKa WX JIOCTOMHCTB
U HEJO0YETOB

OIIK-1.1. 3Haer OocHOBBI
MaTEMaTUKH, €CTECTBEH-
HBIX HayK, COBPEMEHHBIX
UH(POPMALIMOHHBIX TEX-
HOJIOTMM M IIpOrpamm-
HBIX CPEICTB

3nHamp: OCHOBHBIC ITOHATHUSI U
METOJBI MaTEMAaTHICCKOTO U
aHanmm3a, JINHCWHOW anreOpHl,
AHAIIUTUYECKOW T'€OMETPUU U
CTaTUCTUYECKOM reOMETpUU

YpoBeHb 3HaHMA OCHOB-
HBIX TOHATHA U METOIO0B
MaTEMAaTU4ECKOr0 U aHa-
nu3a, JUHEHHON anreOpwl,
AHAIUTUYECKOU IeOMETPUU
U CTAaTUCTUYECKOH IeoMeT-
pUH HU)KE€ MHHHUMAJBHBIX
TpeGOBaHUH, HMEIN MecTo
rpyOble OIIHOKH

MuHUMaNbHO — JOMYCTH-
MBIl  ypOBEHb 3HaHUU
OCHOBHBIX TOHATHA U
METOJIOB MaTEMaTH4eCcKO-
ro W aHauu3a, JUHEHHOU
anreOpbl, aHATUTHYCCKOM
TEOMETPUH M CTATUCTHYE-
CKOM TEOMETpUU, IOILy-
IIEHO MHOTO HerpyoObIxX
omuboK

YpoBeHb 3HAHUH OCHOB-
HBIX TOHSATHH W METOJOB
MaTeMaTHYecCKOro M aHa-
nM3a, TUHEWHOW anreOpsl,
AHAIUTUYECKOM  TeoMeT-
pUM U CTaTHUCTUYECKOM
reoMeTpuu B 00beMe, Co-
OTBETCTBYIOILIEM po-
rpaMMme HOJTOTOBKH, IO-
MyIIEHO HECKOJIBKO He-
rpyOBIX OMIMOOK

YpoBeHb 3HAHUH OCHOBHBIX
MOHATUH W METOJ0OB MaTeMa-
TUYECKOTO W aHanu3a, IH-
HelHO# anreOpsl, aHAINTHYE-
CKOM I€OMETPUM U CTaTUCTH-
YECKOM reoMeTpuu B 00beMe,
COOTBETCTBYIOILIEM IPOTpam-
M€ MOATOTOBKH, 0€3 OIIHO0K

Ymems: ucnionp3oBath MOHS-
THS M METOJAbl MaTeMaTh4e-
CKOTO aHajn3a, JHMHCHHOU
anreOpel, AQHAJIUTUYECKOU
F€OMETPUM U CTATUCTUUYECKOMN
reoMeTpuu B  MPOQeccHo-
HaJbHON JCATEIBHOCTH B 00-
JIACTH JIECHOTO XO03siiCTBa

IIpu pemeHun craHmapr-
HBIX 337jad HE MPOJEMOH-
CTPUPOBAHEI OCHOBHBIE
YMEHUS 10 HCHOJIb30Ba-
HUIO IIOHATUH U METOIOB
MaTEeMaTHYECKOIO aHaJIH3a,
JIMHEHHOW anreOphl, aHa-
JINTUYECKOW TIEOMETPUU U
CTaTUCTUYECKOM  IeoMeT-
puu B TpodeccroHaIbHOM
JeaTeNIbHOCTH B o0nacTu
JIECHOTO XO3sIiCTBa, UMENIU
MECTO IpyOble OLIMOKH

[IpogeMoHCTpHUPOBAHBI
OCHOBHBIC YMCHUSAIIO WC-
MOJIb30BAHUIO TIOHATHH W
METOJIOB MaTeMaTH4eCKO-
ro a”ajgu3a, JHHEHHOMN
anreOpbl, aHATUTHYECKON
réoMETpUN U CTAaTUCTHUC-
CKOH T€OMETpUU B IIPO-
(eccuoHaIbHOU AesITelNb-
HOCTH B 00JIaCTH JIECHOTO
XO34HCTBa, pEIICHBI TH-
MOBBIC 3aJa4ll C HETpPY-
ObIMH  OIIMOKAaMHU, BBI-
MOJIHEHBI BCE 3a/JaHHUs, HO
HE B [TOJTHOM 00beMe

[IpomeMoHCTpUPOBAHBI

BCE OCHOBHBIC YMEHHS IO
WCTIONB30BAHUIO TTOHATHI
U METOJOB MaTeMaThde-
CKOTO aHaju3a, JUHEWHOU
anreOpbl, aHAJIUTUYECKOU
réoMeTpun U CTaTUCTHUYC-
CKOM TIE€OMETpUHU B IpO-
(deccuoHaIbHOU JesITelNb-
HOCTH B 00JacCTH JIECHOTO
XO3HCTBA, PpEIICHBI BCE
OCHOBHBIC 3aJla4yll C He-
rpyObIMH OIIMOKAaMHM, BbI-
MOJTHEHBI BCE 3aJaHUs B
IIOJIHOM 00beMe, HO HEKO-

IIponemMoHCcTpUpOBaHBl  BCE
OCHOBHBIE yMEHHUS MO HC-
MOJIb30BAHHUI0  TIOHSATHH |
METOJOB  MaTEMaTHYECKOTO
aHanu3a, JIMHEHHOU anreOpsl,
AQHAIUTUYECKOM IE€OMETPUH U
CTaTUCTUYECKOI F€OMETPUU B
npodeccroHaNbHOM AesTeNb-
HOCTH B OO0JacTH JIECHOTO
XO35ICTBa, pPELIEHbl BCE OC-
HOBHBIE 33/1a4M C OTAEIbHBI-
MU HECYLIECTBEHHBIMHU HENI0-
4YeTaMU, BBINOJIHEHBI BCE 3a-
JIaHUS B TIOJIHOM 00beMe




TOPBIC C HCAOUCTAMU

Bnaoems: HaBbIKAMU TIpUME-
HEHHS METOJOB MaTeMaTHue-
CKOr0 aHalW3a, JHHEHHOHN
anreOpel, AHATTUTHYECKON
TEOMETPUH U CTATUCTHYECKOU
TeOMETpUH B  mpodeccho-
HAJIBHOW IEATEILHOCTH B 00-
JIACTH JIECHOT'O XO3sIiCTBa

[lpu pemenun craHgapT-
HBIX 3aJad He IpPOJEMOH-
CTpUpPOBaHbI 0a30BBIC Ha-
BBIK NIPUMEHEHHS METOJOB
MaTEeMaTHYECKOTO aHaJIN3a,
TUHEeWHOW anreOphl, aHa-
JINTUYECKOW TIEOMETPUH U
CTaTHCTHYECKOH  reomer-
puH B mpodecCHOHATHHOM
JeAaTeNIbHOCTH B o0nactu
JIECHOTO XO35MiCTBA U, UME-
JI1 MECTO TpyOble OLIHOKH

Nmeercss MUHUMAaJIbHBIN
HaOOp HAaBBIKOB NpUMe-
HEHHS METOJIOB MaTema-
THYECKOrO aHaJiu3a, JIH-
HEWHO#l anreOpsl, aHaIH-
TUYECKOM TEeOMETpUH U
CTaTUCTUYECKON TeOoMEeT-
puH B podheCCUOHaTBHOM
JIeITENILHOCTH B 00JacTU
JIECHOIO XO3sicTBa JJIs
pemeHHa CTaHZ[apTHI)IX
3a/la4 ¢ HEKOTOPHIMH He-
JoYeTaMH

IIponeMOHCTPUPOBaHBI
0a30BbIC HABBIKM IpHUMeE-
HEHUSI METOJOB MaTeMa-
THYECKOTO aHaNn3a, JIu-
HEeHHOI anreOpbl, aHaNn-
TUYECKOM TEOMETpUH U
CTaTUCTUYECKOH TeOMeT-
pux B mpodecCHOHATIBHOM
JIeSITEIFHOCTH B 00JacTH
JIECHOTO XO3slifcTBa mpu
peuicHun CTaHAapTHBIX
3aa4 C HEKOTOPHIMH He-
Jl0YeTaMH

[IponemoHcTpUpoBaHbl  Ha-
BBIKH TIPUMEHEHHS METO/OB
MaTEMaTUYeCKOr0  aHaJIu3a,
TUHEHHON anreOpsl, aHaIu-
TUYECKOM TE€OMETpUU U CTa-
TUCTUYECKOW TEOMETpUH B
po¢eCCHOHATBHON NIesTeIb-
HOCTH B OOIacTH JIECHOTO
XO3sficTBA TIPH  pELICHUH
HECTaHIApPTHBIX 3aja4 0e3
OLIMOOK U HEIOYETOB




Onucanue mKanbl OLICHUBAHUS:

1. OueHka «HEyJOBIETBOPUTEIBHO» CTABUTCS CTYJAEHTY, HE OBIAJAEBILIEMY HM OIHUM W3
3JIEMEHTOB KOMIIETEHIUH, T.€. OOHApYXHBILIEMY CYIIECTBEHHbIE MPOOENbl B 3HAHUUM OCHOBHOI'O
MPOrPaMMHOT0 MaTepuaia Mo JUCHHILIMHE, JOMYCTHBIIEMY MPUHIUIHAIBHBIE OMIMOKUA NIPU MPH-
MEHEHHUU TEOPETUYECKUX 3HAHHUM, KOTOpbIE HE MO3BOJISIIOT €My MPOJOJKUTH OOyueHHe WU IpH-
CTYNHTb K IMPAKTUUYECKOHN JEesITeIbHOCTH 0e3 TOMOIHUTENHON MOATOTOBKH M0 JaHHOHN JUCLUTLIH-
HE.

2. OueHKa «yAOBJIETBOPUTENIBHO» CTaBUTCS CTYACHTY, OBJIAQJEBIIEMY JIEMEHTaMU KOMIIE-
TEHLUU «3HATh», T.€. IPOSIBUBLIEMY 3HAHHS OCHOBHOI'O IIPOrPAMMHOI0 MaTepHaja o JUCLHUIUINHE
B 00BbeMe, HEOOXOAUMOM IS TOCIEAYIOMEro 00yueHHs! M MPEICTOALICH MPAKTHYECKON JesTeNb-
HOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJIOBAaHHOM JMTEPaTypOM, AOIYCTUBIIEMY HETOYHOCTH B
OTBETE Ha IK3aMEeHEe, HO B OCHOBHOM 00JIaJafoIIeMy HEOOX OMMBIMU 3HAHUSMH JUIS UX YCTPAaHEHUS
IIPY KOPPEKTUPOBKE CO CTOPOHBI AK3aMEHATOPA.

3. OueHka «XOpOILO» CTaBUTCSA CTYJEHTY, OBJIQJEBIIEMY 3JIEMEHTaMH KOMIIETEHLUU
«3HATh» U «YMETb», IPOSIBUBLIEMY IIOJIHOE 3HAaHUE IIPOIPAMMHOI0 MaTepuaa 1o JUCLMILIMHE, OC-
BOUBIIEMY OCHOBHYIO PEKOMEHJOBAHHYIO JIMTEPATYpPY, OOHApYKUBLIEMY CTAOMJIbHBIA XapakTep
3HaHUI U yMEHUH 1 CIOCOOHOMY K MX CaMOCTOSTEJIbHOMY IIPUMEHEHHUIO 1 OOHOBIIEHUIO B X0/1€ 110-
CJIEYIOIIEro 00y4eHUs U IPAKTUUECKOH 1eATEeIbHOCTH.

4. OueHka «OTIMYHO» CTaBUTCS CTYNEHTY, OBJIAJEBIIEMY D3JIEMEHTAMHM KOMIIETCHIIMH
«BHATBY», KYMETb» U «BIAJICTh», IPOSIBUBIIEMY BCECTOPOHHHUE U TIYOOKHE 3HAHUS MPOTPAMMHOIO
MaTepuaja Mo JUCHMIIMHE, OCBOMBIIEMY OCHOBHYIO M JIONOJHUTENIBHYIO JIMTEpaTypy, OOHapy-
KUBIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUHU, U3JI0KEHUU U NMPAKTHUUECKOM HCIOJIb30BAaHUU
YCBOEHHBIX 3HaHHUHU.

3. TAMIOBBIE KOHTPOJILHBIE 3AJJAHUSI WM UHBIE MATEPUAJIBI, HEOB-
XOJIAMBIE JUISI OIEHKY 3HAHMI, YMEHW, HABBIKOB 1 (MJIN) OTIBITA JESI-
TEJbHOCTH, XAPAKTEPU3YIOIIUX DTANBI ®OPMHPOBAHUSI KOMITETEHIIMIA
B MPOLIECCE OCBOEHUSI OBPA30BATEJBLHOI MPOIPAMMBI

Ta6muma 3.1 — TunoBbie KOHTPOJIBHBIC 33JIaHUS COOTHECEHHBIE C UHIUKATOPaMU JOCTHKE-
HUS KOMIIETCHIIUHN

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA NoNe 3ananuit (BompocoB, OMIIETOB, TECTOB | TIP.)
JUTS OLIEHKHU Pe3yIbTaToOB 00yUeHHs MO COOTHE-
CEHHOMY MHJIMKATOPY TOCTHKEHUSI KOMIIETCHIIUU

VK-1.1. Ananuzupyer 3anady, Bblienss ee | Bompocsl k sx3aMeHy B TeCTOBOM Gopme, B yCTHOU
0a30BbIE COCTABJISIONIME, OCYIIECTBISAET Je- | popme u 0Opas3ibl KOHTPOJIBHBIX PabOT, OTHOCA-
KOMIIO3UIIMIO 331a4H. muecs K pasaeiaam 1-3

VYK-1.3. PaccmarpuBaeT Bo3MOXHBIe BapraH- | Borpock! k 3x3aMeHy B TecTOBOM popme, B yCTHOI
Thl pEeIICHUs 33aJauu, OLEHUBAas UX JOCTOMH- | popMe U 00pa3Ibl KOHTPOJIBHBIX paboT, OTHOCS-
CTBa M HEJJOCTATKH muecs K pasaeiaam 3-5

OIIK-1.1. 3naer OCHOBBI MaTeMaTHKH, ecTe- | Bompocsl k 3k3aMeHy B TecTOBO (opme, B yCTHOM
CTBEHHBIX HAyK, COBpEMEHHBIX HH(popmanu- | popme u 00pas3ibl KOHTPOIBHBIX PabOT, OTHOCA-
OHHBIX TEXHOJOIMI ¥ MPOrPaMMHBIX CPEJICTB | IIuecs K pasaenam 1-5

3.1. Bonpocsl k 3K3aMeHY B TecTOBOIi ¢opme
Paszpnen 1. DjeMeHTHI JIMHEHHOM M BEKTOPHOM aJre0psbl
1. Cuctema nuHeHHBIX anreOpanyecKux ypaBHEHUI HAa3bIBA€TCs COBMECTHOM, €CIU
1) oHa He UMEET HU OTHOTO PELICHMUS
2) oHa UMeeT XOTs ObI OJTHO pelIeHue
3) eciu cBOOOHBIC YICHBI TOM CUCTEMBI PAaBHBI HYJTIO
4) ecnu paHr MaTpPHULIBI 3TOM cUCTEMBI paBeH 1




2. CucreMa JIMHEWHBIX alredpandeckiux ypaBHEHUN Ha3bIBa€TCS HECOBMECTHOM, €CITU

1) oHa HEe UMEET HU OJTHOrO PEIICHHUS

2) oHa UMEET XOTs ObI OJTHO pEIICHUE

3) eciiu cBOOOAHBIE UJIEHBI ATON CUCTEMBI PaBHbI HYJIIO

4) ecnii paHT MaTPHUIIbI 3TOH CUCTEMBI paBeH |
3. Cucrema JIMHEHHBIX aNreOpandecKux ypaBHEHUI Ha3bIBACTCS ONpPEeICHHOMH,

eclu:

1) panr sToit cuctemsl paBeH 1

2) eciiy OHA UMEET €AMHCTBEHHOE peIlieHHe

3) ecau oHa uMeeT 6osiee OJJHOTO PEHICHUs

4) ecnii OHa HE UMEET pelIeHU
4. Cucrema TMHEHHBIX anreOpanyecKnx ypaBHEHUH Ha3bIBACTCs HEONPEACICHHOM, eCln

1) paHr 3TO¥ CUCTEMBI paBeH 1

2) eciii OHA UMEET €IMHCTBEHHOE pEIIECHNE

3) ecau oHa uMeeT 6oJiee OJJHOTO PEeIICHUs

4) ecnu OHA HE UMEET PEUICHUM
5. Teopema Kponekepa-Kanemnu yTBepikaaer, 4To cUCTeMa JMHEHHBIX anreOpanyeckux ypaBHe-
HUll AX = B COBMECTHA TOTJa U TOJIBKO TOTJa, KOraa

1) r(A)=r(A/B) 2) r(A) = r(A/B)

3) r(A)<r(A/B) 4) r(A)>r(A/B)
6. Ilyctb nana cucrema JMHEHHbIX anredpanueckux ypaBHeHU! AX = B u r(A) =r(A/B) =n r1e
N-4UCJIO HEU3BECTHBIX cUCTEeMBI. Toraa:

1) cucrema He onpezeneHa

2) cuctemMa COBMECTHA U ONpe/IesIeHa

3) cuctema OTHOPOAHAS

4) cuctema COBMECTHA U HE OIpeiesieHa
7. Ilycth naHa cucreMa JMHEHHbIX anreOpanueckux ypaBHeHU! AX = B u r(A) =r(A/B) <n tne
N-4UCJI0 HEU3BECTHBIX CHUCTEMBI. Toraa:

1) cucrema He onpezieneHa

2) cuctemMa COBMECTHA U OIpe/IesIeHa

3) cucrema OJTHOPOAHAS

4) cuctema COBMECTHA U HE OINpeiesieHa
8. CucreMa TMHEHHBIX anredpandyeckux ypaBHeHMH AX = B HECOBMECTHa TOI'Ja, KOrja:

1) r(A)=r(A/B) 2) r(A) = r(A/B)
3) r(A)<r(A/B) 4) r(A)>r(A/B)
9. JTIroOast HEBBIPOXKICHHAS MaTPHUIAa KMEET 0OPAaTHYIO MAaTPHUILY CIIEIYIOMIETO BU/IA:
Ay Ay Az Ay Ay Az
A= ﬁ Ay Ay A3 2) A7 =|Al| 4 Ay A3
Ai3 Axz Asz Ai3 Axz Asz
Ay Ay Az Ay Ay A
3) A7 - L Ay Ay A3 4) a7 Zﬁ' Ay Ay A
‘A ‘ Az Axz Az A31 Az Asz

10. Ecniu A u B - kBagpaTHble MaTPHIIbl, A - HEBBIPOXKACHHAS, TO PEIIEHHE MATPUYHOTO YpaBHEHUS
AX = B nMeeT BUI

) X=B-A"! 2)X=A""'B Hx=al.p7! 4) X=A-B"!
11. Tpu BeKkTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOMIUIAHAPHBIMU, €CIIA OHU
1) JICKAT B OHHOﬁ IMJIOCKOCTHU HUJIM Ha MapaJUICIIbHBIX IJIIOCKOCTAX



2) nexxaT Ha OAHOM MPSIMOM WIIM Ha MapaJJIeIbHBIX MPSMBIX
3) UMEIOT paBHBIE JUIMHBI U APAJUIENbHbI IPYT APYry
4) UMeI0T paBHbBIC AJIUHBI U JIEKAT B OJJHOU MIIOCKOCTH

12. JIBa BekTOpa @ U b Ha3BIBAIOTCS KOJUIMHEAPHBIMH, ECITH OHH
1) nexxaT B 0JHOM MJIOCKOCTH MJIM Ha MapaJlIeNIbHBIX IIJIOCKOCTSIX
2) nexaT Ha OHOM MPSAMOM MM Ha apauIeIbHBIX MPSIMBIX
3) UMeIOT paBHBIC AITUHBI M APATUICIBHBI IPYT APYTY
4) IMEIOT paBHBIE JAJIMHBI U JISKAT B OJJHOH IUIOCKOCTH

13. JlBa BexTopa d ¥ b Ha3BIBarOTCA PaBHBIMM, €CIHM OHM
1) komIMHEeapHble, UMEIOT PAaBHbIE JJIMHBI U HAIIPABJICHHUE
2) UMEIOT pPaBHbIE IJTMHBI
3) UMEIOT paBHbBIC JUIMHBI U KOJUTMHEAPHBIE
4) UMeIOT paBHbBIC AJTUHBI U JIEKAT B OJJHON MJIOCKOCTHU

14. Monyns BekTOpa d = (ax,ay,az) BBIUMCIIAETCS 110 POpMyJIE:
- 2. 2. 2 -
1)‘a‘:ax+ay+az 2)‘a‘—‘/ax+ay+aZ
- 2. 2. 2 -
3) ‘a‘—qlax+ay-|-aZ 4) ‘a‘—,/ax-ay-az

15. CxansipHoe npousseieHue AByX BekTopos d =(a,,ay,d,) n b=(b,,by,b,) soruucnsercs

o gopmyse:
Va-b=a,-b +a,-b,+a, b ) a-b=a,-a,-a +b,-b, b
x Px Ty TFy TH x Uy Gy y Yz
3)c_l-l;:\/ax-ay-azz+\/bx-by-bZ 4)c_l-l;:\/ax+azy+azz+\/bx+by+bZ
16. Kocunyc yrna O M@Ky BEKTOpaMHu é} u _g BBIYHCIIACTCS 110 (1)9pMyJ'IeZ o
a-b a+b axb a-b
=— 2 === 3 == 1= 4 == -
1) cosax ‘aHb‘ ) cosa ‘aHb‘ ) cosa ‘aHb‘ ) cosa —‘a‘—i-‘b‘

17. BEKTOpHBIM IPOU3BEICHUEM JIBYX BEKTOPOB d U b wnassBaeTcs:

1) TpeTtuii BekTOp E, JUIMHAa KOTOPOr0 YHCJICHHO paBHA ILIOLIAAM IapauleJIOorpaMma, I10-
CTPOCHHOI'0 Ha BEKTOpax a u b xax Ha CTOpOHAX, HaIlPaBJICHHBIM MEPIEHIUKYIISIPHO IIJIOCKOCTH,
00pa30BaHHON BekTOpamMu d u b

2) TpeTHii BEKTOp €, JIMHA KOTOPOI'O YMCIIEHHO paBHA IJIOLIAAHN TPEYroJbHUKA, TOCTPOCH-
HOT'O Ha BEKTOpPAX anb xax mHa CTOpPOHAX, HaIlPaBJICHHBIN MEPIEeHIUKYIAPHO TIOCKOCTH, 00pa-
30BaHHOM BEKTOpPAMH aub

3) TpeTuii BEKTOp E, JUIMHA KOTOPOTO YMCIEHHO PaBHA IIJIOIAAH TPEYrOJbHUKA, IOCTPOCH-
HOTO Ha BEKTOpPax a u b xax Ha CTOPOHAX, HaIPaBJIECHHBIM NapajljIebHO MIOCKOCTH, 00pa30BaH-
HOHM BEKTOpaMu aub

4) TpeTI/Iﬁ BCKTOp C, JJIMHA KOTOPOrO YMCIICHHO paBHA IUIOIIAAM HapaljiciaorpamMmma, Io-

CTPOEHHOTO Ha BEKTOpax @ M b Kak Ha CTOPOHAX, HANPABIEHHBIN MapaUIENLHO IIOCKOCTH, 00pa-
30BaHHOI BeKTOpaMu d U b

18. Tlnomaas TpeyroJbHUKa, IIOCTPOEHHOTO Ha BEKTOpax d U b, BBIYMCISETCS 1O GOpMYyJIE:

10



- - 1— - - — 1— —
) S =|axb 2)S=E‘axb‘ 3 S=la-b 4)S:E‘a-b‘
19. ®opmyna BBIYMCIEHHS BEKTOPHOI'O IPOM3BEICHUS BEKTOpa 5=(ax,ay,az) Ha BEKTOp

b= (by,by,b,) umeer sun:

1)&x1§:Zj Z.;’_Zj Z§'3+Zi Zj.,;
z)axB:Zj Z.z_zi’ Z;+Z Zj.;
paxb=l* Vot Gl
X y X Z y z
4)5xl_a:Zj Zj.i—z)’: Zj.jJij: Zz%

20. Ecnn extopa a =(a,,a,,d,) n b=(b,,b,,b,) xonmueapusie, TO cpaBeMBO CIIETYIO-

mec paBCHCTBO:

a a a
) E=_2==2 2) ay-by+a, by, +a, b, =0
b, by b,
3) ay-by+ay by +a, b, =1 4) |a|- || =
21. Eciu BekTOpa a= (a,,a ay, a,) u b= (b, bz) THEepIEHUKYIISIPHBI, TO CHPABEUIMBO CJIe-
JIYFOILIEE PABEHCTBO:
a a a
) E=2="2 2) aby +ayby +ab, =0
b, by, b,
3) ayby +ayby +azb, =1 4)‘”19‘

22. CMmenanHbIM IPOU3BEICHUEM TPEX BEKTOPOB d , b u ¢ nasbBaeTcs:
1) ckansipHOE MPOU3BECHIE BEKTOPHOTO MMPOU3BEACHUS BEKTOPOB aub na BEKTOp C
2) ckansipHOE MPOU3BEICHUE CYMMBI BEKTOPOB awub m BEKTOp C
3) BEKTOpPHOE NIPOU3BEICHUE BEKTOpa @ Ha CyMMy BEKTOPOB bu ¢
4) ckansgpHOe POU3BEIEHUE BEKTOPA ( HA CYMMY BEKTOPOB buc

23. CMemaHHOoe INpPOW3BEJEHHE Tpex BektopoB d =(a,, y,az), bz(bx,by,bz)n

c= (Cx,cy,cz) BBIUHUCIIIETCS 110 popmyIie:

a, a, a,
Dab-c=lp, b, b, 2 a-b-c=d-p|-|d
C C C

11



- = = —2 =2 -2
3)a-b-c=‘a‘+‘b‘+‘c‘ 4)a-b-c=‘a‘ +‘b‘ +‘c‘
24. I'eOMETPUYECKHI CMBICII CMEIIAHHOTO IIPOU3BEACHUS TPEX BEKTOPOB 3aKIKOYAETCS B TOM, YTO
OHO PaBHO:
1) anuHe nuaroHany napauenenuIesa, IOCTPOEHHOIO Ha 3TUX BEKTOpax;
2) o0bemy mapasuiesienune1a, IOCTPOSHHOT0 Ha 3TUX BEKTOPax;
3) nnuHE BEKTOpa, paBHOI'O CYMME 3THX TPEX BEKTOPOB;
4) nnomaay napaienorpaMMa, HOCTPOSHHOTO Ha JIBYX BEKTOpax MEPIEHINKYISIPHO TPETh-
€My BEKTODY.
25. ®opmyra BEIUMCICHUS 00beMa TPEYTroIbHON MUPAMHIbl UMEET BU/I:

1)V=§a-b-c 2)V=%5-E-E 3)V:éa-b-c HV=ab-c

Pa3znes 2. AHaIMTHYECKAsi TeOMETPHs HA IUVIOCKOCTH U B MIPOCTPAHCTBE
1. Yron mexay npsAMbIMH, 3aJJaHHBIMU YPaBHEHHMAMU Yy =Kkix+b| U y =k, x+b), BeIYHCIIETCA
o gopmysre:

ky —ky ky —ky
1) tgp=—2"51 2) tgp= 2"
)80 = ks ) 8= "k,
k2+k1 k2+k1
3) g =28 4) tgp= 2K
)80 =k )89 =1k,

2. Ecin mpsiMbI€, 3a/laHHBIE YPABHEHUSAMU y = kix+b| U y = ko x + b, , IEpICHIUKYIAPHBL, TO Y-
JI0BbI€ KO (PHULUEHTH] yJOBIECTBOPSIOT PABEHCTBY:
Dk = D ky = 3) kg =k 1) ky =k
1 1
3. Ecnu nipsiMble, 3aJaHHbIE YPAaBHEHUAMU Yy =Kk x+b| U y = ko x + by, IapajuieNIbHbl, TO YIIOBbIE
K02()(DULIMEHTHI yOBIETBOPSIOT PABEHCTBY:

1 1

1) ky =— 2) ky =—— 3) ky =k; 4) ky =~k
ky ki
4. PacctosiHue ot Touku M ((xq, yo) 20 npamoit Ax + By +C =0 Beruucisercs o ¢popmyie:
Axg + By, +C Axog+B
1) a = Ao Bro+C 2) q =A%+ By
VA? + B? A% + B?
Axg +Byg +C
3) d =|Axq + Byg +C| 4)d:| Uhied |
A +B
x2 y2
5. DKCIEHTPUCHUTET JILIHIICA, 331aHHOTO ypaBHEHHEM ~ 5 T~ 5 = 1 gpramcnsercs mo hopmyrne
i gl g=C e=C
De=y )&= 3=, h ey
x2 y2
6. DKCIIEHTPUCHUTET JJLTHIICA, 3a1aHHOTO YPaBHEHHEM ~ 5 T b_2 =1, yroBrerBopsier paBencTBy
a
1) 0<e<l 2)1<e<?2 3) €>1 4) €<0
x2 y2
7. YpaBHEHUs JUPEKTPUC SJUIUIICA, 3aJaHHOTO YPaBHEHHEM ~ 5 b_2 =1, umeror Buz
a
a b a b
1) x=%-— 2) ¥=%— 3) y==%— 4) y=*—
£ £ £ £
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x2 y2 .
8. DKCLEHTPUCUTET TUNEPOOIIbL, 3aJaHHON YPABHEHUEM ~ 5 — 5 — ', BBIYMCIAETCA 110 hopmyIie

g9 gl — e=C
ne=7 2) =7 3)E=— 4 &=
x2 y2
9. DKcLEeHTpUCUTET TUNIEPOOIIbl, 3aJaHHOI YPAaBHEHUEM ~ 5 — b_2 =1, ynoBnersopsier paBencTBy
a
1) 0<e<l 2)1<e<?2 3) €>1 4) <0
2 2
) Ll
10. AcuMnTOTHI THIIEPOOIIbI, 33JaHHON YpABHEHUEM ~— 5 b2 =1, UMerT BUJ
a
b a b b
=*+—x =+—x x=xt— =+—
Y P 2) Y b 3) a y 4) Y P
11. YpaBHeHue nupekTpuchl napadosibl, 3aJaHHON ypaBHEHUEM y2 =2 px , UMEET BUJ
D p p 14
)y 2 2) ¥ =7 3) ¥=7 4) 5
12. YpaBHeHuUe TUPEKTPHUCHI 1apaboJIbl, 3alaHHON ypaBHEHUEM y2 = —2 px , IMEET BUJ
14 14 14 4
1 = — = — X =— X=——
)y > 2) V=7 3) ¥=7 4) 2
13. YpaBHeHue TUPEKTPHUCHI 1apaboJIbl, 3alaHHON ypaBHEHUEM x? =22 Py , UIM€EET BUJ
14 D 14 4
1 = —— = — X =— X=——
)y > 2) V=7 3) ¥=7 4) 2
14. YpaBHeHUe TUPEKTPUCHI TapaboJIbl, 3aIaHHON YpaBHEHUEM X2 =2 Py , AMEET BU]
p 14 D 14
1 = —— = — X =— X=—
)y 2 2) V=7 3) ¥=7 4) 5
15. [lapameTp mapaboJibl p YAOBIETBOPSIET HEPABEHCTBY
1) p>0 2)p<0 3)0<p<l 4)p>1

Pa3zgen 3. BBenenue B anaiaiu3s
1. IIpousBoaHoi pyHKIIMK V= f (x) B TOUKE X( Ha3bIBAETCH:

1) dim f(xo +AX)_f(xo). 2) NmM 3) Aim M 4) im f(AX)—f(x)

b
2. IlpousBojnas f'(x) B TOUKE X €CTh:

A0 Ax X X x—x, X — X Ax—0 Ax

1) xacarenbHas K rpaduKy GyHKIMUA y = f (x) B TOUKE X;

2) yroa MexIy KacaTelbHOW K rpaduky (yHKIHMH W MOJOXKHUTEIbHBIM HAIlPaBICHUEM OCU
Ox;

3) yrioBoii ko3 uirieHT kacaTenbHON K rpaduKky QyHKIUN y = f (x) B TOYKE X.

4) napannensHas K rpapuky QyHkuuu y = f (x) B TOYKE X;
3. Ecniu ¢pynkuus f(x)HenpepbiBHA Ha oTpeske [a;b], nuddepenuupyema Ha unTepsane (a,;b), To
Haiiercst XoTs Obl 0JJHA TOUKa C € (a;b) Takasi, 4TO BBIIOJHSACTCS PaBEHCTBO:

) f@)=f®)=f'(c)b-a)

2) f(b)—f(a)=f'(c)b~a)

3) f(B)~f(a)=f'(c)a—b)

4 f(@)— fb)=f'(c)b+a)
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4. Ecnu dyukuust f(x)HenpepbiBHa Ha oTpeske [a;b], nuddepenuupyema Ha unrepsaie (a,b) u
Ha KOHIIaX OTpe3Ka NMpUHUMAaeT oJuHaKkoBbie 3HaueHUs f(a)= f(b), To HaiimeTcs XoTs ObI O/HA
TOYKA ¢ e (a,b), B KOTOPOI MPOU3BOAHAS:

1) f'(c)=0 2) He CYIIECTBYET 3) fl(c)=1
5. Ecmu pynkumun f(x) u ¢(x) HenpepbIBHBI HA OTPE3KE [a,b] , TuddepeHpyeMbl Ha UHTEpBaJIe
(a;b), npuuem @'(x) #0 nua x € (a;b) 1o HaiizeTcs X0Ts 66l oxHa Touka ¢ € (a,b) Takas, 4To BBI-
MIOJIHSIETCSL PABEHCTBO:

1 f®)-f(a) _f'() 2) f@-f®) _ f'() 3) pb)—pa) _ f'(c)

pb)—p(a)  ¢'(c) pb)—p(a)  ¢'(c) f®)-f@) ¢'(c)

6. J171s1 BBIYMCIICHUS TIPUOIMKEHHBIX 3HAYCHUI (DYHKIIUH HCIIONIb3yeTCst hopMyria:

D) fx+Ax)= f(x)+ f'(x)-Ax;

2) f()= f(A)+f'(x)-Ax;

3) f(x+Ax)= f'(x)-Ax.
7. Eciu BTOpast nmpousBogHas f'(x) MpH mepexoie yepe3 TOYKY X, B KOTOPOW OHAa paBHA HYIIIO

WIN HE CYIIECTBYET, MEHSET 3HaK, TO TOUKa rpaduka ¢ abCUHUCCOn Xy €CTh:

1) Touka neperuda 2) Touka MakcUMyMa 3) Touka MUHUMYyMa
8. Ecin ¢pynkius f(x) muddepennupyema Ha unrepsaie (a;b) u f'(x)>0 nus Vx € (a;b), 10 512
byHKIHA:

1) yObiBaet 2) Bo3pacraer 3) BBIIIyKJIa BHU3
9. Ecu pyukuus f(x) muddepenmupyema Ha untepsaie (a,b) u f'(x)<0 mast Vx € (a;b), To 5Ta
byHKIMA:

1) yObiBaeT 2) Bo3pacTaer 3) BbIMyKJIa BHU3

10. Ecnin menpepeiBHast GyHkuus y= f(x) auddeperunpyema B HEKOTOPOH O — OKPECTHOCTH KPH-
THYECKO# TOYKHU X( U TIPH Mepexo/ie Yepe3 Hee (ClieBa HampaBo) MPOU3BOAHAsT f'(X) MEHSET 3HAK C
MHUHYCa Ha IUIIOC, TO X €CTh TOYKa:

1) makcumyma 2) MUHUMYyMa 3) neperuda
11. Ecnu nenpepeiBHast dyHkuus y= f(x) auddeperunpyema B HEKOTOPOH O — OKPECTHOCTH KPH-

THYECKO# TOYKH Xo M TIPH MIepexo/ie Yepe3 Hee (cieBa HampaBo) mpou3BoaHas f'(x) MEHsET 3HaK ¢

TUTFOCa Ha MUHYC, TO X( €CTh TOYKa!
1) makcumyma 2) MUHUMYyMa 3) neperuda
12. VraoBo#t ko3hGUIIUEHT HAKIOHHOW acUMOTOTHI Yy = kx+b k rpaduky ¢yHKIuH y= f(x) BBI-

qHCIseTCs Mo hopMyIie:

l)kzlimM Z)kzlimM 3) k= lim f(x)
x—wo X x>0 X X—>00
13. BeiOepute BepHOE YTBEPKACHHE:

!
uj u' -v+u-v'

V2

D @-v)=u-v-—u- 2)( =

4

cy ¢ c) ¢
(7)1 o(5) -

14. BeiOepute J0KHOE YTBEPKICHHE:

1) du+v)=du+dv 2) d(uv) =udu +vdv
3) d(zj:m 4) d(uv) =vdu-+udv
v v
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Pasznea 4. UnTerpajibHoe ucumncjiaeHne GyHKuuii 01HOH He3aBUCUMOM MepeMeHHO
1. @ynkuust F(x) sBaseTcst mepBooOpa3sHon aist PyHKIHMH f(X) HA HEKOTOPOM MPOMEKYTKE, €CIIA B
0001 TOUKE 3TOTO MPOMEXKYTKA BBITIOJIHIETCS PABEHCTBO:

D) F'(x)=f"(x) 2) F(x)= f(x)dx 3) F'(x)=f(x)
2. CoBOKYIHOCTH Bcex nepBooOpasubix F(x)+ C ans gyHkuuu f{x) Ha3pIBaeTcs:

1) muddepenunanom f(x)
2) onpeieneHHBIM HHTETPaIoM
3) HeolpeneaeHHBIM UHTETPAJIOM
3. K unTerpupyemMsiM QyHKIMSIM OTHOCSTCS BCE:

1) mocTostHHBIE 2) HeTpepbIBHBIC 3) npepbIBHbBIE
4. Ecnu I f(x)dx=F(x)+C, TOo BBIIOJHACTCS:
DFx)=f"(x) 2) F(x)=ftx)dx 3) d(F(x)+C)=fx)dx

5. HpOI/I3BO,I[HaH OT HCOIIPCACIICHHOI'O MHTCI'pajlda paBHA:

1 (] £ (o) =0 2 ([ f@dx) =Feree 3 ([ () Ao

6. luddepeHnnan oT HeoNpeIeICHHOTO HHTETpalla PABEH:

D d(] f(dx)= f(x)dx  2) d([ f(x)dx)=f(x) 3) d(] f(x)dx)=F(x)+C

7. Heonpenenenuslii uuTerpai ot quddepeHipana HeKoTopoi GyHKIIMN paBeH
1) [dF(x)=F (x) 2) [dF(x)=F(x)+C 3) [dF(x)=f(x)

8. HeompeneneHHbIi HHTErpal OT areOpandeckol CyMMbl KOHEYHOTO YHCIIa HETIPEPBIBHBIX (DyHK-
LIUH PaBEeH:

D (£ (@) +p(0)dx=[ £ (x)p(x)dx— £ (x)

2) [(F(0)+p()dx =] £ (x)dx— [ ()

3) [(F )+ (e =| f (x)de+ [ ()
9. Unrerpan I kf (x)dx paBeH:

1) ket [ £ () 2) k[ f(x)dx 3)K* [ f(x)dx
10. MHTErpripoBaHye MO YacTsM B HEONPEACICHHBIX HHTErpajiax BBIOIHAETCS 10 GopmyIe:
1) J.udv :uv—'[vdu 2) _[udv :uv+jvdu 3) Iudv :uv—judv

11. ParmmonanbHast 1poOb Ha3bIBaE€TCS MPABHIILHOM, €CITU
1) cTenieHb YUCIIUTENS paBHA CTCTICHH 3HAMECHATEIIS
2) CTeTeHb YUCIUTENS] MEHbIIIE CTETICHN 3HAMEHATEIS
3) cTeneHb YUCIHUTENS OOJIbIIIEe CTENIEHN 3HAMEHATEIIS
4) cTeneHb YUCIUTENS U CTETIEHU 3HAMEHATelsl PaBHBI €AMHUILIC

12. Ecnu dyHkuus y=f(x) HenpepblBHa Ha oTpeske [a,b] u F(x) — kakas 1160 ee neppooGpasHasi Ha

[a,b] (F '(x) =f (x)) , To (hopmyna Herorona-JleitOHMIIa MMEET BUL:

1)jf(x)dx=F(b)+F(a) sz(x)dxﬁ(b)_p(a) 3)Tf(x)dx=F(a)_F(b)

13. Ecniut ¢ — moctosiHHOE 4Kciio U GYHKIHUS f{X) HHTErpupyemMa Ha [a,b] , TO

b b b b b b
D [of@dv=c[fedx 2 [of =[x 3) [of ddx=c+ [ f o
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14. Ecnu dynkuws f(x) unterpupyema Ha [a,b] ua <c<b, To
1)ff(x)dxzjf(x)dx+jf(x)dx;
2) if(xﬂxzjf(xﬁx+jf(xﬂx;
3. [ £ (xpte=[ £ (e + ] £ (<

15. Eciu (ynkmus f(x) nuterpupyema ua [ a,b], 1o f(x) naterpupyema i Ha [b, a | 1 BBIIOIHSACTCS:
1) ljf (x)dx = jif (—x)dx 2) ljf (x)dx = —Tf (x)dx 3) lj)f (x)dx = —Cflf (—x)dx .

16. Eciu HaerCpBIBHsIe PyHKIMHK y,HOBJIec”erOpHIOT Hel[?)aBeHCTBy f(x) Sag(x) npu xbe [a;b], To
1) lff(x)dxsfg(x)dx 2) ng(x)dxslff(x)dx 3) fo(x)dxslfg(x)dx

17. Ecin (;yHKHI/I?I f(f) HeIpepbIBHA HA ojpe31<e [a,Z] , TO CYLIECTBYET Tqua ce [ac,lb] TaKas, 4ro:
D [ £ (xkie= £ (c)(b-+a)
2) Tf(x)dx =f(c)(b-a)

b
3) [ f (x)dx=f (c)(a~b)
18. Eciu ¢ynknust f(x) uHTErpupyemMa Ha [a,b] , riie a<b, a m u M- COOTBETCTBEHHO HAMMEHb-

1iee 1 HaubOJIbIIIee 3HAUCHIs Ha oTpeske [a,b], To

DM (b-a)< [ f(x)dx<m(b—a);
2) m(b—a)éj.f(x)deM(b—a);

3) m(b—a) sjf(x)deM(b—a) .

19. OnpeeneHHpI HHTErPAJl TI0 YaCTSAM BBIYUCISIETCS TI0 (popmyIie:
b

b b b b a

1) J.udv = (uv)|Z + J.vdu 2) J.udv = (uv)|Z —J-vdu 3) Iudv = (uv)|l; - .[vdu
a a a a b

20. ITmomans ¢Gurypsl, orpaHU4eHHON KpUBBIMUA y = f1(x) U y = fo(X), IpsIMBIMH X=a U x=b

a
(pu yenoBuu  f5(x) = f1(x) ) onpenensiercs mo ¢popmyie:

b b b
D S=[(i)=f0Ndx 2 S=[(AW+f)dr 3) $=[(H00- fi(x)dx.

Pa3zgen S. Teopusi BepoATHOCTEH M OCHOBBI MATEMATHYECKOM CTATUCTHUKH
1. I[Ba pasMCIICHUA CUUTAOTCA Pa3JIMYHbIMUA, CCJIM OHU OTJIMYAOTCA
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1) TONBKO NOPSAKOM PaCIOIOKEHUS JIEMEHTOB
2) TOJIbKO COCTaBOM 3JIEMEHTOB
3) TOJIBKO YHCIIOM 3JIEMEHTOB
4) WM COCTaBOM 3JIEMEHTOB, UM UX MOPSIKOM
2. JIBa COYETAaHUS CUUTAIOTCS PA3JIMYHBIMU TOJIBKO B TOM Cllydyae, ecllu
1) y HUX BCe 3J1€MEHTHI pa3InyHbI
2) oTNIMYArOTCS MOPSAAKOM PACIOI0KEHUS HIIEMEHTOB
3) oTnnyaroTcs AByMsl 3J€EMEHTaMU
4) oTaMyaroTCs X0Ts ObI OTHUM 3JIEMEHTOM
3. IlepecranoBka P, — 310

1) codueranuie U3 n 3IEMEHTOB 10 1
2) codyeTaHue U3 1 3JIEMEHTOB 110 0
3) pa3mMelieHre U3 n JIEMEHTOB TI0 1
4) pa3MelIeHUE U3 1 JIEMEHTOB 110 1

4. Yucio pa3MmereHnii A, BbIYUCIACTCS O hopMmyIie:

| |
) JELL N, ) S

m!(n—m)! (n—m)!
5. Yucno pasmentennii C,' BBIMUCISAETCS 110 GopMyJIe:

| |
) L y) P 3) n!

m!(n—m)! (n—m)!
6. Uucno pasmenieHuil P, BblUHCiseTcs 1o Gopmylie:

) L 2y M 3) n!
m!(n—m)! (n—m)!
7. CiryyaliHBIM Ha3bIBaeTCsl COOBITUE A, KOTOPOE
1) MOXKeT IPOU30UTH, @ MOXKET HE MTPOU30UTH
2) HUKOTI'/1a HE TPOU30UIET

3) o0s3aTenbHO MPOU3OHAET

4) npou30MUJET TOIBKO COBMECTHO C COOBITHEM A
8. CoOpITHS A 1 B Ha3BIBAIOTCS 3aBUCUMBIMU, SCIIN

1) cymma ux BeposTHOCTEH 00s3aTenbHO paBHa 1

2) BepoATHOCTH cOObITHI A 1 B He 3aBUCAT ApyT OT apyra

3) BepOSITHOCTh HACTYIUICHHUsS] OHOTO M3 COOBITUH 3aBUCUT OT IMOSIBICHUS WU HE MOSBIIE-
HUS APYToro

4) oHM IPOUCXOMAT OTHOBPEMEHHO
9. CoObITHst A 1 B Ha3BIBAIOTCS HECOBMECTHBIMH, €CITH

1) BEpOSTHOCTb HACTYIUIEHUS! OHOTO M3 COOBITMH 3aBUCHUT OT IMOSBJICHUS MJIU HE MOSBIIE-
HUS APYToro

2) NOSIBJIIEHHUE OJTHOTO U3 HUX UCKJIIYAET NOSIBIECHUE APYTOro

3) cymma ux BEpOATHOCTEH HUKOTAA HE paBHA |

4) ecnv OAHOBPEMEHHO OHHM MOTYT MOSIBUTHCS TOJIBKO KOHEUHOE YMCIIO Pa3
10. PaccmaTtpuBaetcst mpocTpaHcTBO U3 N 3eMeHTapHbIX coObITHil. CoObiTHIO 4 OIaronpusTCTBY-
10T M 3neMeHTapHBIX coObITui. Kitaccuueckast BeposITHOCTb COOBITUSL A paBHA

l)ﬁ 2)1—ﬁ 3)£ 4)1—ﬁ

M M N M

11. TlpousseaeHo n ucneitanuii. CoobiTHe 4 mpousonuio m pa3. OTHOCUTETbHAS YaCTOTa COOBITHS
A paBHa
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1) W(A)=% 2) W(A):l—% 3) W(A):% 4) W(A) =m-n

Beposttiocts P 11106010 COOBITHS IPUHAUIECKUT OTPE3KY

1) [1;2] 2) [0;2] 3) [1;4] 4) [0;1]
CymMma BeposiTHOCTEH COOBITHI, 00pa3yIOIIKX MOIHYIO TPYIIIY, paBHA
o 2)1/2 3)1 4) 4

JIBa cOOBITUSI HA3bIBAIOTCS IPOTHUBOIOIOKHBIMHU, €CITU OHU
1) He3aBUCHUMBI
2) HE COBMECTHBI
3) eIMHCTBEHHO BO3MOKHBI
4) 00pa3yroT MOJIHYIO TPYIITY COOBITUI
CoObITHsI 00Pa3yIOT MOJIHYIO TPYIIITY COOBITUMN, €CIIH SABIISIOTCS
1) HEe3aBUCUMBIMH
2) eIMHCTBEHHO BO3MOXKHBIMU U HE3aBHCUMBIMH
3) HECOBMECTHBIMH U €IMHCTBEHHO BO3MOKHBIMHU
4) HECOBMECTHBIMU U PABHOBO3MOKHBIMU
CymmMmoii coObiTuit A n B HazpiBaeTcs coobiTre C,
KOTOpOE MIPOUCXOUT, ECIIH MPOUCXOJIAT:
1) TosbKO coOBITHE A
2) TonbKO coObiTHE B
3) omHO U3 coObITHI A Uu B
4) o6a coObiTust A u B
[TpousBenennem coobiTHii A 1 B Ha3piBaeTcs coobite C,
KOTOpOE MPOUCXOUT, €CIIU MPOUCXOJIUT:
1) Tonpko cobbiTHE A
2) TonbKo coObITHE B
3) omHO U3 coObITHI A Uu B
4) o6a coObiTust A u B
OO6s13aTenbHBIM yenoBueM npuMmenenus Gopmyinsl P(A+B)=P(A)+P(B)-P(AB)
SIBIISICTCS
1) He3aBUCUMOCTH COOBITUSL A U B
2) cobbiTust A ¥ B e AMHCTBEHHO BO3MOKHBI
3) cobObITHs A ¥ B IPOTUBOIIOJIOKHBI
4) COBMECTHOCTh COOBITHI A U B
OO6s13aTenbHBIM yenoBueM npuMenenus hopmyinsl P(A+B)=P(A)+P(B) sBnsercs
1) He3aBUCHMOCTH cOObITUSL A U B
2) HECOBMECTHOCTh COObITHI A U B
3) cobbiTus A M B eMTMHCTBEHHO BO3MOKHBI
4) COBMECTHOCTh COOBITHI A U B
BepositHocts P(A/B) 310 — ...
1) BeposATHOCTH COOBITHS A MPH YCIOBUU, YTO A U B IPOTUBOIOIOKHbBIE COOBITUS
2) BEpOSITHOCTb COOBITUSI A IPU YCIOBUH, YTO A U B HECOBMECTHbIE COOBITUS
3) BEpOSATHOCTH COOBITHS A MPH YCIOBUU, UTO COOBITHE B MPOU301LIO0
4) npousBenenue coobITHii 4 U B
O6s13aTenbHBIM yenoBueM npuMmenenus popmynsl P(AB)=P(A)P(B) sBnsercs
1) IpOTHBOMOIOKHOCTb COOBITHI 4 U B
2) HEe3aBUCUMOCTh COOBITHI A U B
3) HECOBMECTHOCTb COObITUI A U B
4) 3aBUCUMOCTb cOOBITHI 4 1 B
O06s3atenbHBIM ycitoBUeM npuMeHnenust popmyiiel P(AB)=P(A)P( A/ B') siBnsercs
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1) IpOTHBOMOJIOKHOCTE COOBITUI A U B
2) HEe3aBHCUMOCTH COOBITUH A 1 B
3) HEeCOBMECTHOCTh COObITUI A U B
4) 3aBUCHMOCTb COObITHI A U B
23. ®opMyrna OJHOW BEPOSITHOCTA UMEET BU/I:

1) P(A)=D"P(A)-Py (A)  2) P(A)=) P(H;)-Py(H,)
i=1 i=1

n n
3) P(A)=) P(H;) Py (A)  4) P(A)=) P(A)-P;(H,)
i=1 i=1

24. BeposATHOCTh MOSIBIIEHUS! COOBITUS A m pa3 B n HNOBTOPHBIX HE3aBUCUMBIX HCHBITAHUAX IPU
n<10 ompenensercs

1) bopmynoit bepuynnu

2) nokanpHOI TeopeMoii Jlamnaca

3) uHTerpanbHOli TeopeMoit Jlamtaca

4) popmymnoii [Tyaccona
25. ®opmyna bepaymimn umeer Bujg

1) B,(m)=Cpp"q"™"

2) B,(m)=C,'p"q"

3) B, (m)=C,p"q"

4) B (m)=Cy'p"q"™
26. HauBeposiTHEMIIUM YKCIOM HACTYIUIEHUH COOBITHUSI 4 B 1 HE3aBUCUMBIX HCIBITAHUSIX Ha3bIBa-
eTcs

1) HanbonbIliee YUCI0 HACTYIIIICHUH coObITHS A

2) HauOoJbIIIask BEPOSITHOCTh HACTYIIEHHsI COOBITUS A

3) 9KCIIO HACTYIUICHUM COOBITUSI A TIPY HAUOOJIBIIIEM YK CIIC UCTIBITAHUN

4) yKcno HACTYIUIEHUH cOOBITUS 4, TP KOTOPOM BEPOSATHOCTh HACTYIUIEHUS COOBITUS A B 1
HE3aBUCHMBIX UCTIBITAHUSAX HauOOIIbIIast
27. ®dopmyna Ui ONpe/ieieHus] HAauBEPOsSTHEHUIIEro Yucia 1y UMEET BT

1) np—p<my<np+p
2y np—q<my<np+q
3) n(p—q<my<np+p
4) g<my<p
28. JlokanbHasg TeopeMa Jlammaca mo3BossieT BBIYUCIUTh
1) HauBeposTHEHIIIee YHCIIO HACTYIJICHUH COOBITHS B 11 HE3aBUCUMBIX UCITBITAHUSIX
2) OTHOCHUTEINIbHYIO YaCTOTY HACTYIUICHHH COOBITHS B # HE3aBUCUMBIX MUCITBITAHUSX
3) BEpOSATHOCTD MOSIBICHUS COOBITHS M pa3 B 1 HE3aBUCUMBIX HCTIBITaHUIX (7>10)

4) BEpOATHOCTh OTKJIOHEHUS YHUCIIA TMOSBJICHUN COOBITHS M OT YHCJIa HE3aBUCUMBIX HUCIIbI-
TaHUU n

29. B nokanpHoOM TeopeMme Jlannaca P = \(/Dﬂ apryMeHT QyHKIMH @(Xx) paBeH
npq

n 2) x=2P 3)x=i 4) x=m—np

VInpq e VInpq
30. MurerpanpHas Teopema Jlamnaca no3BossieT BBIYUCINUTD
1) BEepOsSITHOCTH TIOSIBIICHHS COOBITHSI A m pa3 B n UCTIbITaHUAX (7>10)

1) x=
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2) BEpOSITHOCTH TOSABIICHUSI COOBITUS A B 1 HCIBITAaHUSIX HE MEHee a, HO He Ooiyee b pas
(n>10)

3) HauBepOSATHEHUIIIEE YUCIIO TIOSIBJICHUH COOBITHS A B 1 HE3aBUCUMBIX UCHIBITaHUAX (11>10)

4) OTHOCUTENIBHYIO YaCTOTY HACTYIUICHHI COOBITHS A B 12 HE3aBUCUMBIX HCIIBITAHUSIX

31. B unrerpansroii popmyne Jlamnaca P(k; <m<k,)=®dD(x,)—D(x|), apryMeHT Xx; paBeH

hzmp gy =k D= 4y x=k-np

\Nnpq v npq \npYq

32. B unterpansHoii popmyne Jlamnaca P(ky <m<k,)=®d(x,)—D(x;), apryMeHT X) paBeH

1) X1 =

1) x2:k2 P 2) xzzk—z 3) x5 = P 4) xy =k, —np
Jnpg Jnpg Vnpq
33. CnydaiiHble BETUYMHBI JEISATCS Ha
1) nepemMeHHBIE U TOCTOSTHHbBIE
2) 4eTHbIE U HEYETHbIE
3) panoHaJIbHbIE U HEPALMOHAIbHbIE
4) TUCKpETHbIE U HENIPEPhIBHbIE
34. MaTteMaTHueCKO€ O’KUAAHUE TUCKPETHON CiIydaiiHON BEJIMYMHBI BBIUUCIIAETCS 110 hopmyie

n n n n
D 2% )Y @-p)y D xp A Y up
i=1 i=1 i=1 i=1

35. MaremaTuueckoe OXuIaHHE CIy4ailHON BenuuyuHbl (¢ X+Y), rae c=const, a X, Y — He3aBUCH-
MBbI€E Clly4ailHble BEJIMUMHBI, PABHO:

1) cM(X)+M(Y) 2) eM(X)-M(Y) 3) M(X)+M(Y) 4) M(X)-M(Y)
36 Maremarudeckoe 0’kMJIaHuE MOCTOSIHHOM BenuuHbl C paBHO
HC 2) 1 3)0 4) He ompeaeneHo

37. MatemaTnueckoe 0KHJaHuE€ MPOU3BEIACHUS ABYX HE3aBUCHUMBIX CIy4dailHbIX BeJWYUMH X U Y
paBHO

M(X)
M(Y)
38. lucniepcust AUCKPETHOM CiTydallHONM BETMUYMHBI onpeenseTcs no popmyie:

n n n n
2 2
1) le-p,- —(inpi) 2) in Pi _inpi
i=l i=1 i=1 i=1

n n n n
3) > xpi—Qxp)? 4) Y xpi - xip)’
i=1 i=1 i=1 i=1

39. lucniepcus ciydaitHoit BenuuuHbl (cX+Y), rie c=const, a X, Y — He3aBUCUMBIE CITy4allHbIE Be-
JTUYUHBI, PABHO

1) M(X) + M(Y) 2) M(X) - M(Y) 3) 4) M(X)-M(Y)

1) eD(X)+D(Y) 2) DX)+D(Y) 3) DX)*+D(Y) 4) cD(X)-D(Y)
40. Tucnepcus pa3HOCTH JIBYX HE3aBHCHMBIX CIIy4alHbIX BeIMUuH X U Y paBHa:
1) D(X)-D(Y) 2)0 3) DX)+D(Y) 4) D(X)-D(Y)
41. ducnepcust NOCTOAHHON BennuuHbl C paBHA
1)1 2)C 3)0 4) HE ompesesieHa
42. MaremMaTu4ecKkoe OKHUJIaHUE KBajpata oTKIoHeHusT M(X — M(X))2 paBHO
1) D(X) 2) 0 (X) 3) M(X) 4V
43. Nucnepcus oT MareMarnueckoro oxunaanus D(M(X)) paBHa
1) M(X) 2)0 3HX 41

44. CpenHee KBaApaTUYECKOE OTKIOHEHHUE O (X) CydailHOW BENTUYUHBI X paBHO

1) D(X) 2) YM(X) 3) vD(X) 4) M(X)
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45. Marematudeckoe oxuaanue M(X) HENmpepbIBHOW CIIy4ailHOW BeNWYWHBI X, 3aJaHHON Ha WH-
tepBaiie (a,b), onpexaensercs GOpMYIIOi:

b b
D) M= [ f (x)dx 2) M@)= [f (x)dx

46. Iucniepcust D(X) HenpepbIBHOM CIIy4ailHOW BEIMYHMHBI, 3aJlaHHONW Ha UHTEpBae (a, b), onpene-
nsiercst GopMyIoi

b b
1) DX)=[2* f (x)dx—(M (X))* 2) D(X)= [ (x = M(X))* dx

b b
3) DEO= [ (x =M (X)) f (x)dx 4) DOO= [ (x ~ M (X))dx

47. I'pacduueckas popma 3a/1aHUs 3aKOHA pacpeAeIeHUs CIIy4aifHOW BEIUYMHBI — 3TO

1) mapabona

2) npsimasi IMHUS

3) OKpY>XHOCTh

4) nonuroxn
48. TabnuuHas Gpopma 3aJaHHs 3aKOHA paclpe/ieIeHus Clly4yaiiHO! BeTMYMHbI Ha3bIBAeTCS

1) cymmoii pactipeieneHus

2) MHTETrpaJIoM paclpeieleHus

3) psaoM pacipeneneHus

4) nonem pacrpenesieHus
49. JluckpeTrHas ciiyyaiiHasi BeJIMUMHA IPUHUMAET ...:

1) TONBKO MHOXECTBO LIEJIbIX 3HAUEHUH

2) TOJILKO MHOKECTBO IMOJIOXKUTEIbHBIX 3HAUEHUN

3) Bce 3HAUEHUS U3 UHTEpBaIa (—oo; +00)

4) KOHEYHOE WIIH OECKOHEYHOE CYETHOE MHOXKECTBO 3HAUECHU I
50. HenpepbiBHas citydaiiHasi BEIMYMHA IPUHUMACT

1) MHOKECTBO IIEJIbIX 3HAUCHHI

2) MHOKECTBO PallMOHAJIBHBIX 3HAYEHUH

3) KOHEYHOE MHOKECTBO 3HAUYCHUM

4) mro0oe 3HaYeHHEe U3 KOHEYHOTO UM OECKOHEYHOT0 MHTEepBaa
51. Ecnu X — HenpepbIBHAs ciayvaiiHas BEIMYMHA, @ U b — KOHKPETHBIE 3HAYEHHUs, TO OTCIOfa Clie-
IyeT, 4TO

1) P(a<X<b) # P{a<X<b)

2) P(a<X<b) # P(a<X<b)

3) P(a<X<b) # P(a<X<b)

4) P(a<X<b) = P(a<X<b) = P(a<X<b) = P(a<X<b)

+00
52. Ecnu f(x) — IIIOTHOCTh pacnpeaeneHus, To J.)gf (x)dx paBen
—o0

1)oo

2)-1

3)0

4)1

X
53. Ecnu f(x) — IIOTHOCTH pacnpeeneHus, To j f(x)dx ompenensier

—00

1) M(X) 2) D(X) 3) 0 (X) 4) F(X)
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54. OyHKIUA pacnpeaeeHus caydailHON BeTUIMHBI X 3a1aeTcsi POPMYIION:

1) F(x)=P(X >x)

2) F(x)=P(X =x)

3) F(x)=P(X <x)

4) F(x)=X
55. JluckpeTHas ciayvaiiHasi BEJIMUMHA, BBIPAXKAIOIIAs YMCIIO TOSBICHHS COOBITHS A B 1 HE3aBUCH-
MBIX HCIBITAHUSX, TIPOBOJAUMBIX B PaBHBIX YCJIOBHSX M C OJUHAKOBOM BEPOSTHOCTHIO MOSBICHUS
COOBITHS B K&KIOM HCIIBITAHUH, HA3bIBACTCS pACIIPEICICHHOM 110 ... :

1) HOpMabHOMY 3aKOHY

2) no 3akony Ilyaccona

3) GuHOMHUATBLHOMY 3aKOHY

4) Mo oKa3aTeJIbHOMY 3aKOHY
56. Ecnu cnyvaitHas Benn4ynHa MMeeT OMHOMHANIbHOE paclpeielieHue, 1 — YHUCIO HE3aBUCHMBIX
UCIBITAHUH, & p — BEPOATHOCTH HACTYIICHUSI COOBITHSI, TO MATEMaTHYECKOE 0XKUJIAHUE BBIYUCIISIET-
cs o hopmyiie

1) M(X)=n 2) M(X)=p 3) M(X)=npq 4) M(X)=np
57. Ecnu cnyvaiiHas BeJMYMHA MMeeT OMHOMMAJIbHOE paclpeiesieHue, n — YHUCIO HE3aBUCHMBIX
UCTIBITAHUH, & p — BEPOATHOCTh HACTYIJICHUS COOBITHS, TO JTUCHEPCHs CIyYaiiHON BEITMYMHBI BbI-
qucinsercs no Gopmye

1) D(X)=npq 2) D(X) = np 3) D(X) = n-p 4)D(X) = p
58. MaremaTnueckoe 0KHJAaHue PaBHOMEPHO PACHpPEEICHHON ClyJailHOW BEJIMYUHBI BHIYUCIISCT-
cs o hopmyiie

1)M(X):a—b a+b b—a

2) M(X)= 3) M(X)=

4) M(X)=a+b

59. lucniepcusi paBHOMEPHO PacHpeieICHHON cly4aiiHOM BeIMYUHBI BBIYUCISAETCS O (hopMyie

(b-a)®

1) DX)=b—a 2) DX)=b+a 3) D(X)= 4) D(X)Z?

60. BeposTHOCTh TOMagaHUs PAaBHOMEPHO paclpeleNieHHOW CIy4ailHOW BENMYUHBI B WHTEpPBAl
[a; ﬂ] c[a,b] Berancnsercs mo hopmyre:

1)P(a§X§ﬂ)=0;if 2)P(0{§X§,B)=%
3) P(aSXSﬂ)z% 4) P(O:SXS,B)Z%

61. IlmoTHOCTH pacnpeneneHus: CIydaiHOW BEIMYMHBI C TTOKA3aTEeNbHBIM pPACIpEeIeICeHUEM UMEET
BUT:

. B 0,x<0, 5 B 0,x<0,
s ie_’b‘,xZO )= leix,xzo
—Jx
3) f(x):{le , x<0, 4) f(x)zeﬁx
0,x=>0

62. @yHKIMS paclpeneneHus CIy4aliHON BEJIMYMHBI C NOKA3aTEbHBIM PACIpPEACICHUEM HUMEET
BU/I:

1) F= {O;f< N 2) F(x)={0’ e
e, x>0 1—-e™, x>0
0, x<0, n

3) F(x)Z{ e 30 4) F(x)=e
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63. Y moka3aTerpHOr0 pacipeesieHUs] MaTeMaTHUECKOe 0XKUJAHUE U CpeTHEE KBAIPaTUIECKOE OT-
KJIOHEHHE

1) Bcera pa3IuvHEbI

2) Bcerja pa3anvaroTcsl Ha CAUHUILY

3) Bceraa paBHBI
64. OyHKIUSA TIOTHOCTH HOPMAJILHOTO PACIIPEICTICHHS C MATEMAaTHICCKUM OKUIAHUEM a U CPEIIHE

— KBaJPaTHYECKMM OTKJIOHEHHEM O 3ajaeTcs (popMyJIoii:

|Gy |y

1) f(x):\/ge 20° 2) f(x)zme 20
oy _(x-ay

1 - R

3) f(x)Zme 4) f(x)zme

65. I'paduik IIIOTHOCTH HOPMAIIBHOTO pacIipe/ie]IeHHs Ha3bIBaeTCs
1) xpuBoii ['aycca
2) kpuBoii bepuymnnu
3) kpusoii [Tayccona
4) kpuBoii Jlamaca
66. B Touke x=a xpuBas ['aycca umeer
1) Touky neperuba
2) TOUKy MUHMMYMa
3) TOuKy pa3psiBa
4) TOuKy MakcuMyma
67. Toukun x; =a—0o ¥ X, =a-+0 ABIAOTCA U KpuBol ['aycca

1) Toukamu neperuba
2) TOUKaMHU MaKCUMyMa
3) ToukaMu MUHUMYyMa
4) Toukamu pa3pbiBa
68. [TapameTpamMu HOPMaAJIBHOTO paclpe/ieNeHus SBISIOTCS:
1) MmaTemaTHuecKoe 0KHUIaHNE U CPEIHEKBAPATUIECKOE OTKIOHEHUE
2) dyHkuus pacupeneneHus U GyHKINS INIOTHOCTH PacHpeieNeHHs
3) dynkuus p(x) u d(x)
4) nucniepcus M CpeTHEKBAAPaTUYECKOE OTKIOHEHHE
69. I'enepanpHas COBOKYITHOCTh — 3TO ...
1) Bcst uccnenyemasi COBOKYITHOCTh OOBEKTOB
2) COBOKYITHOCTb CIy4ailHO OTOOpaHHBIX 00BEKTOB
3) COBOKYITHOCTh OOBEKTOB, BHIOPAHHBIX Yepe3 ONpeeeHHbII HHTepBal
4) COBOKYITHOCTb M3 HEMEPECEKAIOIIUXCSI TPYIIIT
70. BeiOopouHasi COBOKYITHOCTh — 3TO ...
1) COBOKYITHOCTb U3 HETIEPECEKAIOIINXCS IPYIII
2) COBOKYITHOCTB CITy4aifHO 0TOOpaHHBIX OOBEKTOB
3) Bcs uccneayemasi COBOKYITHOCTh OOBEKTOB
4) COBOKYNHOCTb 00BEKTOB, BHIOPAHHBIX Yepe3 OINpeIeIeHHbI HHTEPBAJ
71. O6BeM BBIOOPKH — 3TO ...
1) uncno, paBHOE KOJIMYECTBY 0OBEKTOB T'€HEPAIbHON WIIM BEIOOPOYHON COBOKYITHOCTH
2) 4ncno, paBHOE cpeiHeMY apu(hMETHUECKOMY 0ObEKTOB
3) uucio, paBHOE MaKCUMaJIbHOMY 3HAUY€HHIO COBOKYITHOCTH
4) unciio, paBHOE MUHUMAJIbHOMY 3HAYEHUIO COBOKYITHOCTH
72. I1pu mOBTOPHOM O0TOOpE 3apETUCTPUPOBAHHBIC U 00CTIECIOBAaHHBIC CTUHUIIBI
1) BHOBb BO3BpAIIaIOTCS B TEHEPAIbHYIO COBOKYITHOCTh M CHOBA MOTYT NPHUHSTH y4acTHE B
nanpHEHIIeM oToope
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2) B reHepalIbHYI0 COBOKYITHOCTb HE BO3BPAIAlOTCS

3) B reHepalibHyI0 COBOKYITHOCTH BO3BPAILIAIOTCS, HO MPHUHATH Y4acTHE B JAJbHEHIIEM OT-
O0ope He MOTyT

4) moMeuaroTcs CrelalbHbIM 3HAKOM
73. Ilpu 6ecrioBTOpHOM OTOOpPE 3aperucTpupoOBaHHbIe U 00CIeI0BaHHBIC €AMHHIIBI

1) Bo3BpalaloTCs B TeHEPATbHYIO COBOKYITHOCTh

2) He BO3BPAILIAIOTCS B TEHEPAIbHYIO COBOKYITHOCTD

3) BO3BpaIarOTCS B TEHEPATIbHYIO COBOKYIHOCTh M MOTYT IIPUHATH Y4acTHE B JallbHEHIIEM
otbope

4) nu60 BO3BpALIAIOTCS, JINOO HE BO3BPAIAIOTCS B TEHEPAIBHYIO COBOKYITHOCTD
74. I'paduueckas hopma 3aaHus 3aKOHA PACIIPEACIICHUS CITyIaiHOW BEIMYUHBI — 3TO

1) mapabona 2) npsiMast TIMHUAS 3) OKpPY>KHOCTh 4) MoaUTrOH
75. ... — 9T0 HamboJIee YacToO BCTPEUAIOIeecs: 3HaUCHUE BAPUAHTHL.
1) Menuana 2) Mona
3) pa3max BapbHUpOBaHUs 4) cpenHee 3HaUCHUE
76. ... — 9TO BapuaHTa, KOTOpas ACIUT BapUALIMOHHBIN Psi/l HA JIBE PaBHbIC YaCTH
1) menuana 2) Mozia
3) pa3max BapbHUpOBaHUS 4) cpenHee 3HaYCHHE
77. ... —3TO pa3HOCTh MEX]ly HAMOOJBIIIEH 1 HAUMEHBIIIEH BapUAHTON
1) Menuana 2) Moga
3) pa3Max BapbUpOBaHUS 4) cpenHee 3HaUeHUE
78. ®opmyna Crepaxecca UMEET BU ...
1) k=3,32 1gn 2) k=1+3,32 Ign 3) k=1-3,32 Ign
79. BeiOopouHasi cpeHsisl BEIUUCISAETCS 10 popMmyTie
_ 1 & _ k _ 1& 2
1) XB =—2xi-ni 2) XB :le”ni 3) XB :—in ‘n;
= i=1 izl
80. BribopouHnas aucriepcus BRIYUCIIETCS 0 popmyrie
k _ 2 1 k _ 2 1 k
1) DB ZZ(XI‘—XB) ‘n; 2) DB :;Z(Xi—XB) “n; 3) DB:;Z(xi_)_CB)'ni
i=1 i=1 i=1

3.2. Bonipocsl K 3k3aMeHy B YCTHOI (popme

Pa3nes 1. DiieMeHTBI IMHEHHOI M BEKTOPHOM aareopbl

1. IlonsTre n BBl MaTpull. TpaHCIOHMPOBaHHASI MAaTPHIIA.

2. Onepanuu HaJl MaTpULIaMU U UX CBOMCTBA.

3. OOparHast MaTpHla U ee CBOMCTBA.

4. OnpenenuTenb MaTPULIBI U €T0 CBOMCTBA.

5. MuHOpBI U anredpandecKue JTOMOIHEHHS 3JIeMEHTOB orpenenurens. Teopema o pasio-
KEHHUH ONPENIEIUTENS 110 JIEMEHTaM CTPOKH MJIU CTOIOLA.

6. Pemenne cuctem JIMHENHBIX ypaBHEHUM MeTo10M [ aycca.

7. Perienuie cuctem JIMHEHHBIX YpaBHEHUI METO10M OOpaTHON MaTpHUIIBL.

8. Pemenne cucreM JIMHEHHBIX ypaBHEHUH ¢ moMolnkio hopmyin Kpamepa.

9. BekTopsl. Onepanuu HaJl BEKTOpaMU U UX CBOMCTBA.

10. JlelicTBusl Haa BEKTOpaMH, 3alaHHBIMU CBOUMHU KOOPAMHATAMH.

11. CxanspHoe Mpou3BeICHUE IBYX BEKTOPOB U €0 CBOMCTBA.

12. BexTopHOE NPOU3BEAEHHUE IBYX BEKTOPOB U €TI0 CBOMCTBA.

13. CMemianHO€ MPOU3BEICHUE TPEX BEKTOPOB U €T0 CBOMCTBA.

Pa3nes 2. AHannTH4yeckasi reoMeTpHs HA IJIOCKOCTH U B POCTPAHCTBE

1. YpaBHeHHE NPAMON Ha TIOCKOCTH: CTIOCOOBI 3a/1aHMUS.

2. YpaBHeHHE PSIMOI1 ¢ YTIIOBBIM KO3 (DULIUEHTOM.
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3. O0miee ypaBHEHHE MPSMOM, €r0 YaCTHBIC CITy4aHu.
4. KpuBble BTOPOTO MOPSJIKA: OKPYKHOCTD.
5. KpuBbie BTOpOro nopsiaKa: 3JUIIHIIC.
6. KpuBsie BTOporo nopsijika: rumnepooia.
7. KpuBble BTOoporo nopsijka: napadoia.
Pa3nen 3. BBenenue B anaius
1. YucnoBble MOCe10BaTEIbHOCTH U CIIOCOOBI UX 3aJaHusl.
2. Ilpenen uncnoBoil mocaea0BaTeIbHOCTU. TeopeMsbl O Mpeesiax YUCIOBBIX MOCIeA0Ba-
TEJIbHOCTEH.
. Ilpenen ¢pynkuuu. HenpepbIBHOCTh PYHKIINH.
4. ITonsiTHEe MPOU3BOIHON U €€ TE€OMETPUUYECKUIN CMBICI.
5. Teopems! nudepeHITnaTBHOTO UCUUCTICHHSL.
6. [IpousBogHas ClOXKHOIN 1 00paTHOU (QYHKITUU.
7
8
9

(98]

. Auddepennman GpyHKIMM U €r0 TEOMETPHUECKUI CMBICI.
. UccnenoBanue GpyHKIMIA ¢ TOMOIIbIO IEPBOI MPOU3BOIHOM.
. UccnenoBanne GyHKIMIA C TTOMOIIBIO BTOPOM MTPOU3BOTHOM.
Pa3nen 4. UnTerpajabHoe ucuncjieHue GyHKUMA OHOH He3aBUCUMOM NepeMeHHOI
. IlepBooOpazHas GyHKLUS U HEOIIPEIETICHHBINA HHTETPAJI.
. Beruucnenue HeonpeaeneHHbIX HUHTErPAIOB.
. MeTopl BEIYMCIEHHS] HEOIIPEIEIIEHHBIX HHTETPAJIOB: METO]I IIOJICTAHOBKH.
. MeTozpl BEIYMCIIEHHS HEONIPEAECICHHBIX HHTETPAJIOB: METOJI MHTETPUPOBAHUS 110 YACTSIM.
. UnTerpupoBanue paunoHaIbHbIX APOOEH.
. OnpeneneHHbld HHTErPal U €ro FeOMETPUUYECKHUI CMBICT.
. ®opmyna Herorona-Jleitouuna.
8. IIpmtoskeHus: ONpeieIeHHOTO MHTEerpajia: JUIMHA YT KPUBOH, MJIOIA/(b MIIOCKOH (Qury-
PBL, BBIUMCIIEHUE ITyTH, TPOHAEHHOTO TOYKOH, BBIYMCIEHUE PaOOThI CUJIBI.
Pa3nes 5. @yHKIIMHM HECKOJIBKHX NePeMEHHBIX
1. [loHsTHE PYHKIIMOHAIBHOMN 3aBUCUMOCTH MEX/1Yy HECKOJIbKUMH I1€PEMEHHBIMHU.
2. IIpenen v HeNpPepHIBHOCTh (PYHKIIUH JIBYX HE3aBUCHMBIX IIEPEMEHHBIX.
3. YacTHble TPOU3BOHBIE (YHKIIUU HECKOJIBKUX MIEPEMEHHBIX.
4. DkcTpeMyMbl QYHKLUH JIBYX HE3aBUCUMBIX IIEPEMEHHBIX.
Pa3nes 6. DiieMeHTHI TeOpUA BePOSITHOCTEH U MaTeMATHYeCKON CTATUCTUKHU
1. KomOuHaropuka: pa3MelleHus, coueTaHusl, IepecTaHOBKU. Pa3melenus, coueTanus u
MIEPECTaHOBKHU C OBTOpPEeHUsSIMU. [Iprmepsl.
2. IIpenMeT 1 OCHOBHBIE ONIPEAEIEHUS TEOPUH BEPOSITHOCTEM.
3. Knnaccuueckoe onpeneneHue BeposiTHOCTH. CBOMCTBAa BEPOSATHOCTH, BHITEKAIOLIUE U3
KJIaccHu4ueckoro onpeneneHus. [Ipumepsl.
4. CraTucTHYecKOe ONpeieNieHHe BEPOSTHOCTH, €r0 OCOOCHHOCTH U CBSI3b C KJIACCHYECKUM
oTpesiesICHUEM.
5. 3aBucCHMBIEC U HE3aBUCUMBbIE COOBITHS. Y CIIOBHBIE M 0€3yCIOBHBIE BEPOSTHOCTH.
6. TeopeMbl yMHOXEHHS BEPOSTHOCTEM.
7. TeopeMsl CII0KEHUs BEPOSTHOCTEMN.
8. ®opmyna noaHoM BepossTHocTH. DopMmyiia baiieca.
9.®opmyna bepnynnu. bunomuansHoe pacnpenenenue. HauBeposrHeiiiiee 4ucio nosipie-
HUN COOBITHA.
10. [Ipubmmxennsie popmynsl B cxeme bepuysu (popmyna Ilyaccona, rokanbHast U HHTe-
rpaibHas Teopemsl Jlamnaca).
11. CnyyaiiHble BETMUUHBI M CITy4aliHbIE COOBITHSL.
12. IuckpeTHbIE U HENPEPBIBHBIE CyYailHbIE BETUUYUHBL. 3aKOH PACIPECIICHUS CIIy4ailHON
BEJIMYMHBI M CIIOCOOBI €ro 3a/1aHusl.
13. UucnoBble XapaKTEPUCTHKU CIyYAHBIX BEJIUYHUH.

NN R W=
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14. MatemaTruuecKkoe OKHIaHuE CydailHOW BeauuuHbl. Ero cMbicn u npuMepbl. CBoiicTBa
MaTEMaTHYECKOI0 OKUJaHUSI.

15. qucnepcus U cpeHee KBapaTUYeCKOe OTKIOHEHUE CIy4ailHOM BenunuHbl. X cMbICT 1
npuMepsl BbrurciaeHus. @opmyiibl 1715 BeIUUcieHus qucnepcun. CBONCTBA IUCIIEPCHUH.

16. MaremaTnueckoe OKUJaHUE, JUCIIEPCUS U CPEAHEE KBAIPaTUUYECKOE OTKIIOHEHHE Yac-
TOTBI ¥ YaCTOCTH.

17. Baxueniue pacnpeiesieHUs1 CIy4ailHbIX BETUYUH.

18. HopmanbsHoe pacnpenenenue. II0THOCTE HOpMaJIBHOTO pacIipeieieHHs U €€ CBONCTBA.
OyHKIMSA pacipeeieHUss HOpPMAJIbHO paclpeieICHHON Clly4yailHOW BETMYUHBI.

19. HopmupoBaHnHoe (CTaHAapTHOE) HOPMAIBHOE pacipeiesieHue.

20. ®ynknus Jlamnaca: rpaduk, cBoiicTBa, TAOIHUIIBI.

21. BeposATHOCTD IONalaHusl HOPMAJIbHO PACIIPENEICHHON CIIy4aiiHON BEJINYMHBI B 3a]JaH-
HbI UHTEpPBaJI.

22.BepoATHOCTb 33/1aHHOTO OTKJIOHEHUSI HOPMAJIbHOW CIIy4aiiHOM BEJIMYUHBI OT CBOET0 Ma-
TEMaTU4eCKoro oxuaanus. [IpaBuio Tpex curm.

23 3akon 6onpimux yncen. HepasencrBo YeObimena. [ucnepcus cpeanero apupmernye-
CKOTO.

24. 3akoH 6onbiux yucen. Teopema YeObieBa. Teopema bepnyim.

25. CucteMmsl Ciy4aiHbIX BEJIUYHMH. 3aKOH paclpeaeieHUs ABYMEPHOU CIIy4ailiHON BEJIUYHU-
HBI.

26. Cucrtemsl CIly4alHbIX BEIUYHUH. YNCIIOBBIE XapaKTEPUCTUKU JBYMEPHOU CIy4aiiHO! Be-
JINYUHBI.

27. IlpenmeT ¥ OCHOBHBIE 3a/1a4i MAaTEMAaTUYECKON CTaTUCTHUKHU.

28. I'enepanbHas U BBHIOOPOYHBIE COBOKYIHOCTH Cly4ailHbIX BenuuuH. llepBuunas oOpa-
00TKa BHIOOPOUYHBIX JAHHBIX IPYNIUPOBKA, IOCTPOEHHE THCTOIPAMMBI paclipe/leleHus ClIy4aifHbIX
BEJIMYHH.

29. DMmnupuuecKkue HMHTerpaibHas U JuddepeHumanbHas (GyHKIMH pacnpeneneHus. Mx
CBOMCTBA.

30. BbiOopouHble YMCIOBBIE XapaKTEPUCTHKH CIYYalHBIX BEJIWYMH (TOYEUHBIE OIICHKH)
JUCIEPCUH, MATEMAaTUYECKOTO 0XKUJIaHUs, KO3(PPUIIMEHTOB aCUMMETPUH, 3KCIIECCa, KOPPESIIHH.

31. CratucTuuecKue OLEHKH MapaMeTpoB pacipeiesieHus (CyIHOCTh TEOPUU OLICHUBAHUS):
HECMEIEHHOCTh, COCTOSATETLHOCTh, 2((EKTUBHOCTh OIICHOK.

32. ToueuHble OLEHKHU: BEIOOpOYHAs CpEAHSs, JUCTIEPCHs, CPEeJHEE KBAAPAaTUUECKOE OTKIIO-
HEHHUE.

33. TouyeuHast OlleHKa reHepallbHON CpeaHel Mo BBIOOPOYHOM cpeiHel.

34. ToueuyHas oleHKa reHepalibHON aAucnepcur. «VcnpaBieHHbIe» BEIOOpOUHAs JUCTIEPCUs
U CpeJHee KBaJApaTUYeCKOe OTKIOHEHHE.

35. NHTepBanbHble OLEHKH. TOYHOCTD OLleHKH. [loBepuTEIbHAs BEPOSATHOCTD.

36. JloBepuTeNbHBIN UHTEPBAJ AJIs1 OLEHKU MaTeMAaTUYECKOT0 OXHAaHUS IPU U3BECTHOM U
HEU3BECTHOM O .

37. Pacnpenenenue CThro/IeHTA.

38. JloBepUTENBHBIM UHTEPBAN AJIS OLIEHKU CPEIHEKBAAPAaTUUYECKOIO OTKIOHEHUS HOpMallb-
HOTO pacipe/eneHus

3.3. O0pa3ubl KOHTPOJIBHBIX padoT
Pa3nes 1. DiieMeHTBI JIMHEHHOM M BEKTOPHOI ajaredpbl
Koumponvnasa paboma Nel. Mampuyel. Onpedenumenu

1 3 =2 3 -1 1 2 3
1. Hanbl matpunel A=|0 -1 4 |, B=[2 1 |, C:( 1 0 2).
5 2 6 4 0 B

Berunciuts: 1) 24 + BC; 2) B' + C; 3) A%, 4) AB + 4B; 5) B+ 3C.
26



2. BBIYMCIUTh CAEayIOINUe ONPeeTUTeINNn:

N

o> 9 2 1 s
2 1 3 4
31

2 3
4. OnpenenuTh NpU KakUX A CyIIECTBYET MaTpHIla, oOpaTHasi TaHHOM:

2 A -1
A=|1 3 4.
-1 1 1

5. Haiitu Mmatpuily, oOpaTHYIO MaTpuIie:

-1 3 1
A=1 2 0].
3 -1 1

Koumpoavuas paboma Ne2. Bekmopuas anzebpa
JlaHbl KOOPAMHATHI YETHIPEX TOUCK:

A(1;-3; 1), B(2; 15 2), C(-1; 3; 2), D(1; 1; 3)

3. Jana matpuna: A =( ) okasath, uto (A1) 1=4.

Haiitn:
1) KOOpAMHATHI BEKTOPOB AB, CD,2AB +3CD ;
2) AIKMHBI BEKTOPOB AC, BD,2BC —3A4D ;

3) ckansipHoe npousBeaeHue BekTopos AB u AC;

4) xocuHyC yria Mexay Bektopamu BC u BD ;
5) IPOEKIHUIO BEKTOpa AB Ha HalpaBJIEHUE BEKTopa CD ;

6) BEKTOpPHOE NPOU3BEICHHE BEKTOPOB AB u AD;

7) nnomane TpeyroibHuka ABD;

8) cuHYC yriia Mexy BEKTOpaMu AB u CD;

9) CMELIaHHOE IPOM3BEACHUE AB - CD-b, e b=i —2j+4k ;

10) o6bem nupamusibl ABCD, nyivHy BBICOTHI, ONYIIEHHOW U3 BEPIIMHBI B.

Pa3znen 2. AHanuTuyecKkasi reOMeTpHsi HA MJIOCKOCTH U B POCTPAHCTBE
Koumponvnas paboma No3. Ananumuueckas ceomempus Ha ni0CKOCHuU
1. JlaHbI KOOPAMHATHI BEPIINH TpeyroiabHuka ABC:
AQ3; 2), B(-4; 3), C(-1; -2)

Tpebyercs cOCTaBUTH ypaBHEHUS:

1) ctopons! 45;

2) menuanbl AK, TpoBeIEHHON U3 TOUKHU A

3) BeICOTHI BM, IpoBEACHHON U3 TOUYKHU B.

Crenatp 4epTex B CUCTEME KOOPIAMUHAT.

2. JlaHo ypaBHEHUE KpUBOM 2-ro nopsaka. [I[puBecTy 3ajaHHOE ypaBHEHHUE K KAHOHUYECKO-
My BUJY, OIIPEIETUTh TUIl KPUBOM, HAUTHU €€ XapaKTEPHbIE DIIEMEHTBHI.

1) 2x — 4> — 12x+ 16y — 6 =0;

2)3x*—6x—y+4=0;

3) Xt 4y2 —6x + 8 + 5 =0, x-2y-5=0 — HallTH TOYKHU MEPECCUCHHS KPUBON U 3aTaHHOUN
npsaMoii. [TocTponuTts B MCXOAHOM cUCTEME KOOpIUHAT.

Konmponvuasa paboma Ned. Ananumuueckas ceomempus 8 npocmpancmee
JlaHbl KOOpAUMHATHI TOYEK — BepIIUH nupamuasl ABCD:
A(1; 35 6), B(2; 25 1), C(=1; 05 1), D(—4; 5, -3)
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TpeOyercs:

1) Haiitu ypaBHeHue 1iockoctu rpanu ABC;

2) COCTaBUTD MapaMETPUIECCKUE YPaBHEHUS NIPsIMON AB;

3) cocTaBUTh KAHOHMYECKUE YPABHEHMS BBICOTHI Tupamuabl DK, TpOBEeI€HHON U3 BEPILIUHbI

4) HaliTu KOOpAMHATHI TOUKU nepeceueHuss DK u rpanu ABC;
5) naiitu yron ff mexnay peopamu AB u BC,

6) HaliT! yron y Mmexny pedpom AD u rpansto ABC.

CraenaTh yepTex NUPaMUJIbI B CUCTEME KOOPIUHAT.

Pa3gen 3. BBenenue B aHajn3
Koumponvuas paboma Ne5. Ilpeden pynkuuu

Beranciauth IpCacCiIbl:

2 2 4
—X- . AJ9—-x-3
1) lim M 2) lim —2x3 +5x2+4 3) lim 22— 75
x—>=2 x“ +3x+2 x>0 3x” +2x° +5 x>0 x+4-2
02 x—1 2
4) lim sin” 6x 5) lim 2x-3 6) lim 4x° —5x+1
x—>0 4x x—oo\ 2X+5 X—>00 3x_x2_2
N b 2x% —x—1)? 8) lim Jx+1-Br+1) g fj L-0082x
)x—>1x3+2x —x-2 e x—0 xsinx

Konmponvuasa paboma Neb. Ilpoussoonas gpynkyuu u ee npumenenue
1. HaliTu mpou3BoHBIE IEPBOTO MOPSAAKA JAaHHBIX (PYHKIIMM, UCIIONIb3Ys MpaBUiIa BhIYUCIIE-
HUS IPOU3BOIHBIX:

4 1 — . . In
l)y:2x5——+—+3\/;; Z)y—\/; tg3x; 3)y:—x :
XX 4—-3cosx
4) y = (sin x)?18*, x = arcsin 2¢, 6) y = x+arctgy.
5)¢ 1
1412
2. BerunciauTe mpenensl, UCTob3ys mpaBuiio Jlonurans:
1) lim =3 3 2) Tim x-sin~.
3 sin?(x —3)’ x—0 X
3. IToctpouts rpaduk GyHKIUU y = f(X), HCIOJIB3YS OOLIYIO CXEMY UCCIICIOBAHUS:
4x* —3x

4x* -1
Paszgea 4. UuTerpajbHoe ucumncjeHne GyHKuuili 01HOM He3aBUCUMOM MepeMeHHOM
Koumpoavuas paboma Ne7. Heonpedenenniil u onpedenenuvlil unmezpaisl

1. Beruucauth HCOIIPCACIICHHBIC I/IHTCTpaJ'ILI'

1 J.(3x+%/;—i)dx; 2) j(\/_ \/_)dx 3) sz;‘lx;
x“+7
4) [(2x—-5)edx: 5y [T 4y 6) [ .
J )J.x2 4x+8x )Ixz 5x+6

2. Beruucnuth miomans GUrypsl, OrpaHMueHHON IMHUSAMH: y =2X— X", y = —X.
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Pa3nen 5. ®yHKIIUH HECKOJIbKHX NepeMeHHbIX
Konmponvnasa paboma Ne 8. @yuxyuu HeckoIbKux nepemeHHbix
1. Haiiri momusIii uddepentman Gpysxmmn u=cos (x’y+y’z" + zx?).
2. Haittn muddepennuan 2-oro mopsiaxa GpyHkmus z=sin(x y° — y°).
3. HaiiTi yacTHBIC IPOU3BOAHBIC OT CIIOKHON (DYHKIUU 11O U, V: 7 = x0, rme x = cosz(u+v),
y = sin’(u-2v).
4. HaiiTu 9acTHBIC TPOU3BOIHBIC OT HEIBHOW (DYHKIUH T10 X, Y: e+ (x+y )2 - yf =0.
5. UccnenoBarh Ha SKCTpeMyM (GYHKIHIO Z = > X - 4xy + 9y2 +3x— 14y + 1.
6. MccrienoBarh Ha yCIOBHBIN AKCTPEMYM (YHKIIHIO 7 = K+ npu x +y =3 (x>0, y>0)
MeTozioM Jlarpanxa.

Pa3nes 6. DiieMeHTHI TeOpUS BePOSITHOCTEH U MaTeMaTH4YeCKOii CTATUCTUKHU
Konmponvnasa paboma Ne9. Teopus sepossmuocmetl

1. B rpynne 16 crynenTok u 6 cryneHtoB. HailTu BEpOSTHOCTb TOrO, YTO CPEIU YETHIPEX
HayTaJ BHIOPaHHBIX y4JallMXCs OKaXXETCS OJIHA CTYACHTKA U 3 CTy/CHTA.

2. Cpenu coTpyaHUKOB (upMbl 28% 3HAIOT aHTIUMHCKUN A3bIK, 30% — Hemeukwuii, 42% —
(bpaHITy3CKHif; aHTTIMIACKUI 1 HeMeukuid — 8%, aHrnmiickuid U Qpanysckuii — 10%, HeMenKuil u
bpanmysckuit — 5%, Bce Tpu s3bika — 3%. HaliTu BepOSITHOCTH TOTO, UTO CIy4yallHO BHIOPAHHBIN
COTPYITHUK (UPMBI: a) 3HACT AHTJIMHCKHMIA WJIM HEMEUKHWI; 0) 3HACT aHTIMICKUI, HEMEIKUN WU
(bpaHIly3CcKHii; B) HE 3HAET HU OJHMH U3 IEPEUNCICHHBIX S3BIKOB.

3. B MarasuHe uMeEIOTCS B NPOAAKE OJHOTHUIIHBIE W3AENUS, H3rOTOBJICHHBIE JBYMS
3aBojgamu. 3aBogoM Nel msroromieHsl 60% wu3zennii, a ocTalbHBIE M3TOTOBJICHBEI 3aBOJOM No2.
3aBoa Nel B cpemneM BeimyckaeT 2% Opaka, a 3aBoq Ne2 — 5% Opaka. KakoBa BEpOSTHOCTH TOTO,
YTO KYIUIGHHOE B Mara3uHe U3/iel1e oOKakeTcst OpakoBaHHbIM?

4. TIpon3BOAUTHCSA UCIIBITAHKUE MATH NPUOOPOB, KAXK/bIM M3 KOTOPBIX BBIXOJIUT U3 CTPOS C
BepoaTHOCThIO 0,1. HailT BepOSITHOCTH TOTO, YTO XOTS OBl JBa MPUOOpA BBIMAYT U3 CTPOS MpHU
WCIIBITAaHUH.

5. ®abpuka Beimyckaer 70% wuznenuil Beiciiero copra. HaliTu BeposTHOCTH TOrO, YTO B
naptuu u3 1000 n3nennii yuciio nepBOCOPTHBIX 3aKIH0YEHO MEXTY 652 u 760.

6. Haiitn MmareMaTndeckoe OXUAAHUE, TUCIIEPCHUIO U CPEIHEE KBAAPAaTUYECKOE OTKIOHEHHE
CIIy4alHOM BEJIMYMHBI, 33JaHHON 3aKOHOM PACTIPEICICHUS:

X 2 3 5
p 0,1 0,6 0,3

7. HenpepbiBHas cilyyaiiHas BeJWYMHA 3a/laHa (YHKLIUEH pachpelesieHus] BEepOsTHOCTEH
F(x). TpeGyetcsi: a) HalTH TUIOTHOCTh PACTIPEEICHUST BEPOSTHOCTEH f(x), 0) HAlTH MaTeMaTuye-
CKOE O’KHMJaHUE, QUCIIEPCHUI0, CPENHEE KBAJAPAaTUYECKOE OTKJIOHEHME; B) BBIYMCIUTH BEPOSITHOCTH
MonaJlaHusl CIy4aiiHOM Beqn4yuHbl B uHTEpBal (1; 4); r) moctpouts rpaduku QpyHKIHUN pacrpese-
nenus F(x) v mioTHOCTH pacnpeaeneHus f{x).

0, Tne x <0,
x2
F(x)=<—,rne0<x<5,
@) 25

1, e x > 5.

Koumpoavuas paboma Nel0. Ochogbl mamemamuyeckou Cmamucmuky
NzsectHsl X, X,,..., X, —pe3yabTaTbl HE3aBUCUMBIX HAOMIOACHUN HaJa CIy4alHOM BelH-

quHOU X.
3aganue
1. CrpynnupoBath 3T JaHHBIC B HHTEPBAIBHYIO TaOJIHUILY.
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2. [TocTpouTh THCTOTPaMMY, TIOJIMTOH YACTOT M SMIUPHUCCKYIO PYHKIIUIO paclpeaeIICHHS.

3. HaiiTu 1 mocTpouTh MOAY U MEIUAHY.

4. HailTu HeCMENIEHHYIO OIIEHKY MAaTEMAaTHYECKOT0 OKUIAHUS U TUCTIEPCUM CIy4ailHOU Be-
JIMUNHBI X.

5. HaliTu mHTEepBAJIbHBIE OLICHKM MAaT€MaTUYECKOT0 OXKUJAHUS U TUCTIEPCUU CIy4ailHOHN Be-
nuuuHbl X ¢ HagexHocThro ¥ =0,99 n y =0,95.

4. METOAUYECKHE MATEPHAJIbI, OHPEAEJAIOMUE MPOUEAYPBI OLIE-
HUBAHUSA 3HAHUU, YMEHHUU, HABBIKOB U (MJIN) OIIBITA JEATEJBbHOCTH,
XAPAKTEPU3YIOIIUX TATIBI ®OPMAPOBAHWSA KOMIIETEHIIUIA

Jlekuuu OLIEHMBAIOTCA 1O TMOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIJCIUTH TJIABHYIO
MBICITb.

[IpakTuueckue 3aHATHUSI OLIEHUBAIOTCA O CaAMOCTOSATEILHOCTH BBHITIOJIHEHUsI palbOThI, Tpa-
MOTHOCTH B 0()OpMJIICHUH, IPABUIHLHOCTH BBIIIOJIHEHUSI.

CamocrosiTenbHas paboTa OLIEHUBACTCS MO KaYeCTBY M KOJWYECTBY BBIMOTHEHHBIX JOMAIIl-
HUX WJIH KOHTPOJBHBIX PabOT, TPAMOTHOCTH B 0()OPMIICHHUH, TPABHUIIBHOCTH BBITIOTHEHUSI.

[TpomMexxyTodHast aTTeCTalus MPOBOIUTCS B (popMe IK3aMeHa.

Kputepun oneHku 3K3aMeHa MOTYT OBbITh MOJY4YEHBI B TECTOBOU (hopme: KOIUYecTBO Oaj-
JIOB WJIA YJIOBJIETBOPUTEILHO, XOPOIIO, OTAUYHO. JJIsT MOJIy4eHHUs] COOTBETCTBYIOIICH OIICHKHU Ha
3aueTe MIIM SK3aMEHE MO KypCy HCIIONIb3yeTCsl HAKOMUTEIbHAs cucTeMa OaliIbHO-PEUTHHTOBOM pa-
OOTHI CTY/ICHTOB. MITOrOBast OlleHKA CKJIABIBACTCS U3 CYMMBI OAJUIOB MIIU OIICHOK, MOJIYYEHHBIX I10
BCEM pazziefiaM Kypca U CyMMBbI OaJIJIOB MOTYYSHHON Ha 3a4eTe WM SK3aMeHe.

Tabmuua 4.1 - Kputepun oLeHKH ypOBHSI 3HaHUH CTY/AEHTOB C HMCIOJb30BAHHEM TecTa Ha
3a4yeTe WIN 3K3aMEeHe N0 y4eOHOM JUCLUIUINHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTa
OtnnuHO 86-100 % npaBUIBHBIX OTBETOB
Xopoio 71-85 %
Y 10BIIETBOPUTENHHO 51-70%
HeynoBiieTBOpUTENBHO Menee 51 %

KonnyectBo 6ajioB M OIlEHKa HEYJOBIETBOPUTENIBHO, YIOBIETBOPUTEIBHO, XOPOUIO, OT-
JIUYHO OIPEAETSIOTCS MPOrPaMMHBIMH CPEICTBAMHU IO KOJUYECTBY MPAaBUIBHBIX OTBETOB K KOJIH-
YeCTBY CIIy4ailHO BHIOPAHHBIX BOIIPOCOB.

Kpurepun onieHHBaHMsI KOMIIETEHIIUH CIIEAYIOLINE

1. OTBETHI UMEIOT MOJHbIE PELIEHUS (C MPaBUIbHBIM OTBETOM). VX conepkaHue CBUAETENb-
CTBYET 00 yBEpEHHBIX 3HaHMAX O0YUarOIIErocs U O €ro yMEHUH pemarh npodeccuoHaNbHbIe 3a/1a-
YH, OLICHUBAETCS B 5 0a/UI0B (OTIUYHO);

2. bonee 75 % OTBETOB UMEIOT IMOJHBIE pelIeHus (C MpaBMWIbHBIM 0TBeTOM). VX conmepika-
HUE CBHUJIETENIBCTBYET O JOCTATOYHBIX 3HAHMSIX O0YYaroOIIEerocsi U ero yMeHUH peniath npodeccuo-
HaJbHBIE 3a7aun — 4 6asuia (XopoIo);

3. He menee 50 % oTBETOB MMEIOT MOJHBIE pelIeHUs (C MpaBWIbHBIM 0TBeTOM). X comep-
’KaHUE CBUJIETENIbCTBYET 00 yIOBJIETBOPUTEIBHBIX 3HAHUAX O0YYAIOLIETr0Csl U O €ro OrpaHUYEHHOM
YMEHHH pelaTh NpogeccHoHaNbHbIE 33/1a4l, COOTBETCTBYIOIINE ero Oynymen kpanupukauun — 3
6asa (yI0oBJIETBOPUTEIHHO);

4. Menee 50 % OTBETOB UMEIOT PELICHHUS ¢ MPAaBWIBHBIM OTBETOM. X comepxanue cBuie-
TEJNBCTBYET O cIa0bIX 3HAHUSAX O0YYArOIIErocs U O ero HEYMEHUHU pemaTh MpodeccHoHalbHbIE 3a-
naun — 2 6amia (HeyAOBJIETBOPUTEIBHO).
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