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1. Onucanue nmokaszaresjiel H KpUTepHeB OLEHUBAHMA HA Pa3JIMYHBIX

ITAlaxX UX (l)OpMI/IpOBaHI/IH, OIMHCAaHMEC ITKAJI ONCHUBAHUA

Komnerenmus (un),

YpoBHU CHOPMHUPOBAHHOCTH KOMITETCHIIH( U )

UHJUKATOP (Bl) MuHUMaITBHBIN
MuHuManbHbI C . B .
YPOBCHb HE 9 €IHUU BICOKUU
1 YPOBEHb pel
JOCTUTHYT YPOBEHb YPOBEHb
(ynosnerBopu
(meymoBieTBOpH (xopor1o) (oTIIMYHO)
TEJILHO)
TEJBHO) 4 Ganna 5 6annos
3 Gamna
2 Gamna
Komnemenyus: OIIK-3
PesynbTath Omcymcmeyrom Yacmuunvle Xopowiue 3uanus Omnuunvle 3Hanus ¢
06yueHus o | 3namus 3HaHUA OCHOBHBIX NOHUMAaHUeM
TTACITUTITIHE OCHOBHBIX OCHOBHBIX MOHSTUWN cnoco6og
(MOI[yJ'IIO)' HOHATUHI MOHATUH aHaAJIUTUYECKOUN npuUMeHeHuUs K
Hnduxamop: aHaJIMTHYeCKOU aHa/JIMTHYECKOH | reoMeTpuH, pewenuio 3a0ay
W1 reoMeTpuy, reoMeTpuy, JIMHEHHOMH npogeccuonanvHou
- orlK-3 JIMHeHHOH JIMHeHHOH anre6psl, desimenbHoCmu
MMeHseT
p . anre6pel, anre6pel, anddepennuan, | OCHOBHBIX
MaTeMaTH4YeCKHUH o
anmapar AnddepeHunanbH | anddepeHunan | Horo u NOHSTHWN
aHaJIUTHYeCKO oro M | BHOTO M | MHTerpasbHOro aHaJIMTUYECKO
HWHTErpaJbHOr0 WHTEerpajbHOTO | ycYMC/IEeHUs
reoMeTpUH, . reoMeTpuHY,
o o HCYHUCJIEHUA HCYHUCJIEHUA (I)YHKU,I/II/I OJHOH o o
JIMHEHHOH anre6psl, o o M JINHEWHOHU
HdepeHIHANHHOTO OyHKUMKY  OJHOH | GYHKUMH OJHOU | mepeMeHHOM.
A PeHI repeMeHHOIM. repeMeHHOI. anre6pbl,
U HWHTerpaJbHOI0 JubdepeHuaIbH
HCYUCIEeHUS
N orou
byHKIMH OJlHOM
nepeMeHHoi MHTErpajbHOro
UCYHCIEeHUS
YHKIIMY OJHOU
nepeMeHHOM.
Omcymcmeyiom Yacmuunvie Ymeem Ymeem
yMeHusl yMeHusl UCIIOJIb30BaTh UCIIOJIb30BaTh
HCIIOJIBb30BaTh HCIIOJIb30BaTh METOAbI METOAbI
METOJIbI METOJIbI aHAJIMTUYECKOU AHAIUTUYECKOH
AHAJIUTUYECKOU aHAJIMTUYECKOW | reoMeTpuy, reoMeTpHH,
reoMeTpHH, reoMeTpHH, JIMHEeNHOU JINHEHHOH
JINHENHOH JINHEHHOH anreb6pel, anre6pel,
asnrebpsol, anre6pel, aubdepennuany | guddepeHuuanbH
JnddepeHnunanby | guddepeHnnan | HOro U | orou
oro U | BHOTO U | UHTErPaJIbHOIO WHTErPaJIbHOIO
WHTErpaJbHOro HMHTErpajbHOr0 | UCYUCJIEHHUS MCYUCJIEHUS
HWCYUC/IEHUA HWCYUC/IEHUA byHKIMM  OZHOU | QYHKLUM OJHOU
byHKIMKM  ofHOH | GYHKLUMM OJHOM | mepeMeHHOH JJis1 | HEPEMEeHHOU JJis
nepeMeHHON [JJis | IepeMeHHOU pelieHuss  3ajady | pelleHUs 3aJa4
pelleHUMss  3ajay | A pellleHUA | npodeccuoHalbH | MpodeccHoHaTbHO
npodeccuoHalbHO | 3ajay OM JIeATeJIbHOCTH. | U 1esTeJbHOCTH,
¥ 1esiTeJIbHOCTH. npodeccruoHa b TpeOyroIHX
HOM WHHOBAIIMOHHBIX
JlesTeJbHOCTH. WU HECTaHIAPTHBIX
MOJAXOJI0B U
METOJIOB PEIICHUs
He enaoeem Yacmuuno Bnaoeem Bnaoeem naswvikamu
HAsvlKAMU elaoeem HaesvlKaAmu HCIIOJIb30BATh
UCIIONIb30BATh HaguliKamu UCTIOJNIb30BATh METO/IBI
METOJIBI HCIIOJIb30BaTh METOJIbI aHATUTHYECKOH
AHAJIUTUYECKOU METOJIBI aHAJIMTUYECKOH reoMeTpHH,
reoMeTpuH, aHaJUTUYEeCKOH | reoMeTpHH, JIMHEeHHOH
JINHENHOH reoMeTpuH, JIUHENHOHU asnre6pel,




ayre6psl, JINHEHHOH aredphl, auddepeHIUaIbH
IuddepeHIUaNIbH | alredpsl, nuddepeHpaab | oro u
oro u | nuddepeHngan | HOro U | UHTErpaJbHOIO
WHTErpajbHOro bHOTO U | UHTErpasbHOTO UCYUCJIEHUS
HCYUC/IEHUs WHTErpajbHOr0 | UCYUCJIEHUSA yHKIMKM  OfHOM
GYHKLMM  OJHOM | HCYHCJIEHHUS byHKIMM  OJHOM | mepeMeHHOW  Ass
nepeMeHHOH [Jg | QYHKLHUM OAHOW | MepeMeHHOM s | pellleHUs 3aja4
pelieHUs  3ajJay | HEPEMEHHOU pewieHust  3ajady | HpodeccuoHaNbHO
npodpeccUoHaIbHO | AJi  pellleHus1 | mpodecCHoHalbH | U eI TeJbHOCTH,
¥ 1eATeJbHOCTH. 3aja4 Ol 1eATEJIbHOCTH. | TpeOyroIuX
npodeccruoHa b WHHOBAI[HOHHBIX
HOM WA HECTaHIAPTHBIX
JlesTeJIbHOCTH. MOJIXOJIOB U
METO/IOB PEIICHHSI.
Huouxamop: Omcymemeyrom Yacmuunvie Xopowwue 3nanust Omauunvle 3HaHUA C
W/T-20mK 3 3HaHUs SHAHUS OCHOBHBIX NOHUMAHUEeM
Ipumensier OCHOBHBIX OCHOBHBIX IIOHATHIN TEOPUU cnocobos
MAaTeMATHUIECKHI MOHSTHN TCOPUHU HOHATUMN TEOPHU | (YyHKLIUU npUMeHeHUs. K
ammapar Teopuu GbyHKIMN GbyHKIMN HECKOJIBKUX peuternuio 3a0au )
(yHKIMH  HecKONbKiX | HECKOIBKHX HECKOJBKUX IEpEMEHHBIX, npogheccuonanrbHoll
IePEMEHHBIX, Teopuu | CPEMCHHBIX, MEPEMEHHBIX, Teopun (GyHKIMH oesmenbHOCmU
DyHKIHiA Teopud QyHKIUH TeoprH QYHKIHH | KOMIUIEKCHOTO OCHOBHBIX
KOMILUICKCHOTO KOMIIJICKCHOT'O KOMIIJICKCHOT'O NEPEMECHHOTO, HOHATUN TEOPUH
MIEPEMEHHOTO, TEOPUU NEPEMCHHOIO, NIEPEMCHHOI'O, TCOPHUH PSIJIOB, (byHKI-U/H’I
pAI0oB, Teopuun | TCOPHH PANOB, TCOpHH psN0B, TCOPUH HCECKOJIBKHUX
nuddepeHInaTbHBIX TeopHnH TEOpHH muddepeHuaIbH | MEpEeMEHHBIX,
ypaBHEHHIL. nudpepeHnranbEbl | TUGQEPEHINAND | BIX ypaBHEHHIL. TeopuH QYHKIIHIA
X YpaBHCHHHU. HbIX YPaBHCHHU. KOMIIJICKCHOT O
MIEPEMEHHOTO,
TEOPUH PANOB,
TEOpHUH
i depeHnInanTbHbIX
YpaBHEHUH.
Omcymcmeyiom Yacmuynvie Ymeem Ymeem
YMeHusl YMeHusl HCIIOJIHb30BATh HCIIOIb30BATh
HCIIOIh30BaTh HCIIOJhb30BaTh METO/Ibl TEOPHHU METO/IbI TEOPUH
METO/IbI TEOPHHU METO/IbI TEOPHHU byHKIMN byHKIIH
byHKIH byHKIH HECKOJIbKUX HECKOJIbKUX
HECKOJIbKUX HECKOJIbKUX MEPEMEHHBIX, MePEMEHHBIX,
MePEMEHHBIX, MePEMEHHBIX, Teopud QyHKIUH Teopud QyHKIuU
Teopuu QyHKLIUHA TeopuH QYHKUIUH | KOMIUIEKCHOTO KOMIIJIEKCHOTO
KOMILJICKCHOTO KOMILJICKCHOT'O MEPEMEHHOTO, MIEPEMEHHOTO,
MEPEMEHHOTO, NEPEMEHHOTO, TEOPHUH PSIJIOB, TEOPHUH PSIIIOB,
TEOPHUH PsALOB, TEOPHUH PsLIOB, TEOpUU TEOpUHU
TEOpHH TEOpHH muddepenumansy | auddepeHInaTbHBIX
muddepennmanbibl | auddepeHnnans | bIX YpaBHEHUH Ui | ypaBHEHHH JJist

X YpaBHEHHUH AJ11

HBIX ypaBHEHUH

pemieHud 3a4a4

pemieHud 3a4a4

pelleHus 33434 JUIs pelieHust npodeccruoHalbH | TpodeccCHOHAIBHO
npodeccuoHalbHO | 3aJay OM JIeSITeJIbHOCTU. | ¥ AeSITeJbHOCTH,
Y e TeJIbHOCTH. npodeccuoHa b TpeOyomIX
HOM WHHOBAIIMOHHBIX
JesATeJIbHOCTH. WIIA HECTAHAAPTHBIX
MOIXO/I0B M
METOIOB PEIICHUSI.
He eénaoeem Yacmuuno Braoeem Braoeem nasvixamu
HABLIKAMU enadeem HABbLIKAMU HCII0Ib30BaTh
HCII0JIb30BaTh HABLIKAMU HCIIO0/Ib30BAaTh METOJIBI TEOPUH
METOJIB TEOPUU HCII0JIb30BaTh METOIBI TEOPUHU GbyHKIHN
GbyHKIHU METOJIbI TEOPUHU GbyHKIUN HECKOJIBKUX
HECKOJIBKUX GbyHKIHN HECKOJIIbKUX IIEPEMEHHBIX,
MIePEMECHHBIX, HECKOJIBKUX MIEPEMCHHBIX, Teopun (YHKIIHA
Teopun (yHKIIHH MEPEMECHHBIX, Teopun (yHKIHI KOMITUIEKCHOTO
KOMILIEKCHOTO TeoprH GYHKIUH | KOMIUIEKCHOTO TIEPEMEHHOT O,




MIEPEMEHHOTO, KOMIUIEKCHOTO MIEPEMEHHOTO, TEOPHH PSIIIOB,
TEOPHUH PSIIIOB, MIEPEMEHHOTO, TEOPHUH PSIIOB, TEOpHH
TEOpUH TEOPHUH PSIIIOB, TEOpHUH muddepeHnInaTbHBIX
nuddepeHIMaNbHbl | TEOPHH muddepeHmansy | ypaBHEHHH AJ1sT
X YpaBHCHUH JJIs1 anddepeHnnans | BIX ypaBHEHHIT 1S | pelieHMs 3a4a4
peleHus 334324 HBIX YPaBHEHMHI pelleHus 3aja4 npodeccCUOHaJIBHO
npodeccuoHabHO | AJIS PelleHUs npodeccuoHaNbH | U AeATENbHOCTH,
U e TeJIbHOCTH. 3aja4 01 1eATeNIbHOCTHU. | TPEeOYIOINX
npodeccruoHalb WHHOBAITHOHHBIX
HOU WM HECTAHIAPTHBIX
JlesITeJIbHOCTH. MTOJIXO/IOB H
METOJIOB PCIICHUSI.
Unouxamop: Omcymcmeyrom Yacmuunvle Xopowue 3uanus Omauynvie 3nanus c
H1-30ni3 3HAHUA 3HAHUA OCHOBHBIX NnoHUMaHuem
Ipumensier OCHOBHBIX OCHOBHBIX NOHATHIA  TeopuM | Cnocoboe6
MATEMATHIECKIN HNOHATUH  TEOPUM | IOHATUHN TEOPUM | BepOATHOCTEH M | MPUMEHEHUs K
ammapar Teopun | BEPOATHOCTEH U | BEPOSTHOCTEH W | MaTeMaTHUECKOM pewenuro 3a0au
BEOSTHOCTE u | MaTeMaTHuecKoil MaTeMaTHIeCKOH | CTATHCTHKH. npogheccuonanrvbHoll
MATEMATHICCKOM CTaTUCTHKH. CTaTHUCTHKH. OesmenbHOCMU
CTATHCTHKIL OCHOBHBIX IOHATUM
TEOpHH
BEPOSITHOCTEH u
MaTeMaTHIECKOH
CTaTUCTHKH.
Omcymcmeyiom Yacmuuynvie Ymeem Ymeem
YMeHUs YMeHUs HCTIONb30BaTh WCIIOJB30BaTh
HCIIOJIb30BaTh HCIIOJIb30BaTh METO/IbI TEOPUH METOJIBI TCOPUH
METO/Ib TCOPUHU METO/Ibl TCOPUHU BEPOSATHOCTEH U BEPOSATHOCTEH U
BEPOATHOCTEN U BEPOATHOCTEN U MaTeMaTH4eCKOH MaTeMaTH4eCcKoi
MaTeMaTHIECKOH MaTeMaTHYeCKON | CTaTUCTHKH JJIsl CTaTUCTHKH [JJISl
CTaTUCTHUKH JJI1 CTaTUCTHKH JJI | pellleHUs 3a7a4y pelleHus 3a4a4
pelleHus 3a4a4 pelleHud 3afa4 | npodeccuoHanibH | MpodeccuoHaJbHO
npodeccuoHaNbHO | MpodeccUOHalb | OU AesSTeJbHOCTU. | U JesTeJbHOCTH,
U [1eITeJIbHOCTH. HOM TpeOyromx
JeSATEJIbHOCTH. WHHOBAITHOHHBIX
WA HECTAHAAPTHBIX
MOJIXOJIOB H
METOJIOB PEIICHUSI.
He enaoeem Yacmuuno Braoeem Bradeem nasvikamu
HasvbIKaMU enadeem HasvlKamu HCTIOBb30BaTh
HCTIOJTB30BaTh HasvbIKAMU HCTIOJIb30BaTh METOJIBI TEOPUH
METOJIBI TEOPUHU HCTIOTb30BaTh METOJBI TEOPUHI BEPOSATHOCTEH U
BEPOSTHOCTEH U METOJIBI TEOPUHU BEPOSATHOCTEH U MaTeMaTHIECKOM
MaTeMaTHIECKOM BEPOSTHOCTEH U MaTeMaTHIECKOM CTaTUCTHKH JJIsl
CTaTUCTHKH JIJIsI MaTeMaTHYECKOW | CTATHCTUKHU AJIS pelieHus 3a/a4
pelneHus 3a4a4 CTaTUCTHKH I | pellleHUs 3a7ja4y npo¢decCUOHAIBHO
npodecCHOHANbHO | pelleHus 3a4a4 | mpodeCcCUOHaNIbH | U JeaTeJbHOCTH,
U e TeJIbHOCTH. npodeccuoHa b | O AesATEeJbHOCTH. | TPeOyrommx
HOM WHHOBAITUOHHBIX
JlesiTeJIbHOCTH. WJIH HECTaHAaPTHBIX
TOAXO0JI0B U
METOJIOB PEIICHUSI.
Unouxamop: Omcymcmeyrom Yacmuunvie Xopowue 3nanus Omauynvle 3Hanus ¢
W T-4onis 3HAHUS 3HAHUS OCHOBHBIX NOHUMAHUEM
IpumMeHseT OCHOBHBIX OCHOBHBIX MOHSITHM cnocobos
MaTeMaTHYeCKHil MOHSTHH MOHSTHH YHUCHEHHBIX npuMeHeHUst K
anmapar umcnenmpix | HCTCHHBIX YUCIIEHHBIX METO/IOB. pewieruto saday
METO/IOB. METOIOB. METOOB. gpoqbeCCUOHaﬂbHou
esmenbHOCmuU
OCHOBHBIX
NIOHATHUWN




YHUCJICHHBIX
METOJIOB.
Omcymcmeyiom Yacmuunvie Ymeem Ymeem
yMenus VMeHUs. HCIIOJIb30BaTh HCIIOJIb30BaTh
HCIIOJIb30BaTh HCIOJIb30BaTh YHUCIICHHBIE YHUCJIEHHBIE METO/IbI
YUCJICHHBIC METOJIbI | YHCIICHHBIC METOJIBI AJ151 JLIS pelieHus
AJis peleHuns METOIBI JJ1s pelueHud 3aa4 3a/ia4
3aja4 pelleHus 3aja4 | mpodecCHoHaIbH | MpodecCHOHANbHO
npodeccCHoHaNbHO | MPodecCUOHaNb | OW AeATEJbHOCTH. | U JeaTeJbHOCTH,
U e TeJIbHOCTH. HOM TpeOYOIIIX
JIesITe/IbHOCTH. MHHOBAIIMOHHBIX
WA HECTAaHIAPTHBIX
MOJIXOJIOB M
METOJIOB PEIICHHSI.
He sraoeem Yacmuuno Braoeem Braoeem nasvixamu
HasviKamu enaoeem HasbIKAMU HCIIOJIb30BATh
HCIIOJIb30BaTh HasvIKaMU HCIIOJIb30BATh YHCJICHHBIE METOIBI
YHCJICHHBIE METOBI | HCIIOJIb30BATh YUCJICHHBIC IS pelieHus
IS pelieHust YUCJICHHBIC METOJIBI JIJ151 3aja4
3aja4 METOJIBI JJ151 peleHUs 33724 npo¢decCUOHAIBHO
npodeccCHOHANbHO | pelleHud 334a4 | mpodeCcCUOHaNbH | U JeaTeJbHOCTH,
U J1eITeJIbHOCTH. npodeccuoHalb | OH JeATEeJbHOCTH. | TPEOYIOIIHNX
HOH WHHOBAIIMOHHBIX
JesITeIbHOCTH. YJIA HECTaHAAPTHBIX
[TOJIXO/I0B U
METOJIOB PEIICHHSI.

OneHnBanue ypoBHs c(pOPMHUPOBAHHOCTH KOMIIETEHIIMHU 110 JUCLUIUIMHE OCYIIECTBIISAETCS
Ha ocHOBE «Il0J0KEHHs O NMPOBENEHUHU TEKYLIETO KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOUYHON
aTTecTallMd OO0ydJarouIuxcss Mo oOpa3oBaTeNbHBIM MPOrpaMMaM BBICIIErO 00pa3oBaHUs -
nporpaMmaM OakajaBpuara, nporpaMmaM CHelHaluTeTa, IporpamMmaM MaructpaTypel - B
denepasbHOM TOCYJapCTBEHHOM aBTOHOMHOM OOpPa30BaTEIbHOM YYPEXKJICHUM BBICILIETO
oOpa3zoBanus «CeBepo-KaBkasckuil ¢peaepanbHbIl YHUBEPCUTET» B aKTyaJIbHOM PEIaKIIMH.



OIIEHOYHBIE CPEJICTBA JJIsSI IPOBEPKH YPOBHSI COOPMUPOBAHHOCTH KOMITIETEHIIUIA

Homep
3aJaHus

IIpaBuJbHbBII OTBET

Conep:xanue Bonpoca

Komnerenunus

Bornpocs! 0TKpbITOro THIIA

(BOIIpOCHI K 3K3aMeHY), 1 cemecTp

[TpssmoyronbHas Tabauna U3 M - N Yuces, coaeprKamias m
— CTPOK U N CTONOIIOB Ha3bIBaeTCA Mampuyeti. JIeicTBus:
1.Cnosxxenue MaTpul OIUHAKOBOTO pa3Mepa.
2.YMHOKEHUE MAaTPHUIIBI HA YHCIIO.

3.YMHOX€eHUEe MaTpuLl.

[TonaTtue matpuipl. JlelcTBUsA HaJ MaTpULIAMU

OIIK-3
N-lonks

Cucrema, cogepxaimas N JUHEWHBIX ypaBHEHUU c I
A- X = B, na3siaercs
HEBLIPOXKIECHHOM, €cinM  OCHOBHas  Martpuia A

HEBBIPOXKJAEHHAsl. MaTpu4Hbli METOJ PELICHUS] CUCTEM
JUHEHHBIX YpaBHEHUH onpezensercs GopMyIoil:

-1
X=A"-B.
Merton KpaMepa: Ecmu ONpCACIIMTCIIb MaTPULbl CUCTCMBbI

OTJIMYEH OT HYJIsSl, TO CUCTEMA UMEET pEIICHNE U TPUTOM
TOJILKO OIHO. DTO pelleHHe onpeensercss GopMyIaMu:

HCU3BCCTHBIMU:

A
X, = Xk’ rjae A — omnpeaenuTeslb MaTPUIlbl CUCTEMBI U

Ax — ompenenuTenb MaTPHIIbI, MOTYy4aeMOi U3 MaTPHIIBI
CHUCTEMBI 3aMEHOI k—0oro cTon0Ia cTOJIOIOM CBOOO HBIX
YJIEHOB.

HeBbipoxaeHubie CUCTEMEI JIMHEUHBIX

ypaBHEHU. MeTobI peleHns

OIIK-3
NI-1omxks

Bekrop — HanpaBieHHBIN 0Tpe30K. JInHelHbIE onepauu:
Crnoxenue BEKTOPOB. Berunranue BEKTOPOB.
IIpon3BeieHHe BEKTOpA HA YUCIIO.

Bekropsl. JInHenHble oniepanuy Hal BEKTOpaMu

OIIK-3
NI-1omxks

[lycte ganbl 1Ba BekTopa a U b. CKaIAPHBIMH

NPOU3BCACHUAMHU JIBYX BCKTOPOB d H b Ha3bIBaCTCA
YHCJIO, PaBHOC TIPOU3BCACHUIO IJIMH O3THUX BCKTOPOB,

CkansipHoe MIPOU3BEACHUE BEKTOPOB.
BripaxkeHne 4yepe3 KOOpIAMHATBI BEKTOPOB.
CkansipHoe NpOU3BEJICHUE MEPICHINKYIISIPHBIX

OIIK-3
NI-1omxks




YMHOXKGHHOMY Ha KOCHHYC yIja MEXIy HHMHU.
CkayisipHOE MIPOM3BEICHUE ABYX BEKTOPOB PABHO CyMMeE
NPOM3BEACHUI NX OJJHOMMEHHBIX KOOpArHAT. CKaIsIpHOE
MPOU3BEICHUE JIBYX MEPHCHAUKYISIPHBIX BEKTOPOB
paBHo 0.

BCKTOPOB.

ITycTp au bSaIIaHBI B KOOpauHaTax

az{xl'yl’zl}’ b:{XZ’yz’Zz}-
—1 = |IY1 4| |4 X | X2 W1
ab] =C , ,

YaZs| 125 X5 X2 Ys
HYCTB JaHbI TpI/I BeKTOpa B KOOp,Z[I/IHaTaX

a :{Xl’ Y1, 21}!b :{Xz’ Y2’Zz}-c :{Xs’ Y3 23}-
CMEILIAaHHOE [POM3BEACHUE JOTUX BEKTOPOB MOXKHO
BBIUKCIHTD 110 popMyIIE:

XY 7
([5-5]6) =X, Y, Z,].
X3 Ys L

BCKTOPLbI

Torna

Torna

BeipaxkeHHe  BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEJCHUN Yepe3 KOOPAMHATHI MHOKHMBIX
BEKTOPOB.

OIIK-3
N -lomnxks

YpaBHeHMe IpsIMOH ¢ YIIIOBBIM KoapuimeHToM. O01iee
yYpaBHEHUE NPSAMON. YpaBHEHHE IPSAMON B OTPE3Kax.
HopmanbHoe ypaBHEHHME NpsIMOIl. YpaBHEHHE NPAMOU,
IIPOXOMAILEH Yepes ABE 3aJaHHbIE TOUKHU.

Buapl ypaBHeHUI IPSIMOM Ha IIJIOCKOCTH

OIIK-3
N-lonxks

[IpousBonHas ot anredpanueckoil CyMmbl IBYX (QyHKINN
paBHa anredpanyeckoil CyMMe HPOHM3BOJAHBIX OT ATHUX

dynxumit. (U + V)' =u'+Vv'.
Ecin dyHkumn u=g(x) u v =w(x) UMeroT B TOUKe X

POM3BOJIHBIE, TO CIIpaBeuIMBa hopMyIIa
!

(W) =uv+uv.

[TpaBuna BBIYHCIICHUSA MIPOU3BOTHBIX,
CBSI3aHHBIC C apu(PMETHYSCKUMU JACHCTBHAMU
HaJ QYHKITUSIMU

OIIK-3
N/I-lomxs




Ecnu pynknun U = (D(X) uV=y (X) UMEIOT B TOUKE X

NpOM3BOJIHBIC, TIpu4YeM B 3Toi Touke V=0, TO
cipaBseInBa Gpopmyia
!

u) uv-u
v Vi

Oyukmus F(x) HaszpiBaeTcs mepBooOpasHoit (yHKIMEH
¢byakuun f(x) Ha orpeske [a,b], ecnm B 0O0H TOUKe
3TOro OTpe3ka BepHo paBeHCTBO: F'(X) = f(X).

[TepBooOpazHas (GyHKITIH. [lonsTue

HCOIIPCACIICHHOI'O HHTCI'paJia

OIIK-3
HeonpeneneHubM HHTETpaJIoM byHKIIIN f(x)
8. . W-1lonks
Ha3bIBACTCS COBOKYIHOCTH IE€PBOOOPA3HBIX (YHKIIHHA,
KOTOPBIE OIPE/IEIEHB COOTHOIICHHEM:
F(x) + C.
' , CBoOICTBa HEOIIPENCIICHHOTO HHTETpajia
([ rear) =F@+oy = foo P P
d([ f(x)de)= £ (o)
OIIK-3
o j dF(x) = F(x)+C; Y J1-Lors
J(u +v—w)dx = judx+jvdx—'fwdx;
e u, v, w —
HEKOTOphIe (PYHKIUH OT X.
jc - f(x)dx=C- j F(x)dx;
Wurterpan myreM TOXIECTBEHHBIX —IpeobdpasoBauuii | MeTOoa HEOCPEICTBEHHOTO HHTETPHPOBAHHS
HOJBIHTETpaibHON ~ (QYHKIMM (MM BBIPOKEHUS) H OIK-3
10. NPUMEHEHHS CBOMCTB MHTETpaia MPUBOIAUTCS K OJJHOMY WJT-Lomes

WM HECKOJBKUM WHTETpajiaM dJIEMEHTapHBIX (YHKIIHA.
[Tpumenum TOJIBKO st
OTPaHMYEHHBIX KJIACCOB (YHKITUI

HEKOTOPBIX BECbMa




11.

Ecau tpeOyercs HaiiTH HHTErpa I f(x)dx , HO ci10KHO

OTBICKATh MIEPBOOOPA3HYIO, TO C MOMOIIBIO 3aMEHBI X =
o(t) m dx = ¢'(t)dt momryuaercs:

[ (= [ £ @) (t)dr.

3amMeHa
UHTEerpaJe

NEPEMEHHOM B HEONpENEICHHOM

OIIK-3
N-lomnks

12.

Croco6  ocHoBaH Ha  (opmyine  MPOU3BOIHOMN
npousBeaeHus: (UV) = U'V + V'U, rae U 1 V — HEKOTOpbIC
Gynkuu ot X. B muddepenumansaoit popme: d(uv) =
udvv. + vdu. IIpouHTEerpupoBaB,  IOJy4aeM:

Id (uv) = Iudv + Ivdu , @ B COOTBETCTBUH CO CBOMCTBAMHU

HEOIPEACIICHHOT0 HHTETpaia: Uy = Iudv + J-vdu 1501051

J.udv:uv—J‘vdu.

MGTOI[ HHTCI'PUPOBAHUA 110 HACTAM

OIIK-3
N -lomnxks

13.

Ecnu ¢pynkius F(X) — kakas- 1100 nepBooOpasHas Ot
HenpepbiBHOH yHkiuu f(X), To

b

[ f(o)dx = F(b)— F(a)

a

b
Wuoraa npumenstot obo3nauenue F(b) — F(a) = F(X)| :

a

®opmyna Herotona — JleitbHuna npezacrasniser coboit
o0mMi TOAXOX K  HAXOXKACHHUIO  OIpeJesIeHHBIX
HHTErpajIoB.

Teopema HeroToHa-JIeiiOHuIIa

OIIK-3
NI-lomnks

14.

Jlnig BBIUMCIEHMS ~ OIpPENEICHHBIX  HMHTErpajioB
OPUMEHSIIOTCST ~ METOJbl  TOJCTAaHOBKH  (3aMEHbI
HNEPEMEHHOI1), METO HHTEIPUPOBAHUS 110 YACTSIM, TE€ XKe
IpUEMBI HaXO0XACHUS epBOOOPaA3HBIX s
TPUTOHOMETPUUECKHUX, MPPALMOHATIBHBIX u
TpaHCUEHJAEHTHBIX (QyHKIUNA. OCOOEHHOCTHIO SIBIISETCS
TOJIBKO TO, YTO NPU NPUMEHEHUU ITHX INPHUEMOB HAJ0

[Ipuemsbl
VHTETPAJIOB

BBIYMCIICHHA OIIPCACIICHHBIX

OIIK-3
N-lonks

10



pacrpocTpaHsATh NpeoOpa3oBaHME HE TOJIBKO Ha
HOJBIHTETPANIbHYI0  (YHKIHIO, HO M Ha MpeIelsl
MHTETPUPOBAHUSL.

1.BeraucieHue miomaaeu miockux Guryp.

reOMeTpI/I‘IeCKI/IC IMPHIIOKCHUA OIPCACICHHOT'O

2. Beruncnenue JUIMHBL AYTH KPUBOR OTIK-3
15. ' . AYTH XP ) HHTCIpajia NA-1omks
3. Beruncnenue 00beMOB TeJ BpaIlleHHs.
4. BpluuciieHue 1iona iy NoBEpXHOCTH TeJla BPALCHUSI.
®opmyna Tpanenui OCHOBaHaA Ha 3ameHe | OCHOBHEIE (l)OpMyJ'IbI YUCJICHHOT'O
KPUBOJMHEHHOW (QYHKIMM Ha MHTEpBale OTPE3KOM HHTErPUPOBAHHS OITK-3
16. npsimoii.  @opmyna CuMIICOHA OCHOBaHa Ha 3aMEHE -4
KPUBOJMHENHON 4aCTH 3JIEMEHTapHOM Tparenuy YacTbio orie
napaboJibl.
ITycts B HeKOoTOpOU 0bnactu 3amana Gyukuus Z = (X, y). | [ToHaTHE YaCTHOUI IPOM3BOIHON (DYHKIMH IBYX
Bo3sbmem mnpousBonbHYI0 TOUuky M(X, y) U 3aaagum TepeMEHHBIX
npupaiieHue Ax K nepeMeHHoi X. Toraa BennunHa AxZ =
f(x + AX, y) — f(X, y) Ha3bBaeTCsi 4YacCTHBIM
npupaimenueM GyHKIHUH MO X.
Mo>HO 3anucarb
Az _ f(x+Axy) - f(x,p)
Ax Ax
. Az . -
17. Torma lim —— Ha3pIBaeTCS YACTHOM OIIK-3
A0 Ay N/1-20nks
npousBoaHoii pyHkimu Z = f(X, y) mo x. Obo3HaveHue:
0z of (x,
E o TED ey,
Ox ox
AHanoru4Ho oTpesensieTcst YyacTHas
IpOU3BOIHAS (DYHKIUH I10 Y.
%: lim f(x’y+AJ’)_f(an’)
ay Ay—0 Ay
18 FpaJII/IeHTOM (byHKHI/II/I B TOYKE Ha3bIBACTCs rpaJII/IeHT Q)YHKHI/II/I IIBYX HepeMeHHBIX OIIK-3
' HAIpaBJIECHHBIM  OTPE30K, OTJIO)KEHHBI OT TOYKH, N/I-20nks

11



KOTOPBI YKa3bIBAa€T HAIpaBlieHWEe HaMOBICTPEHIIETO
BO3pAaCTaHMA JaHHOW (YHKUMHM B JAHHOM TOYKE.
['paguent ¢pyHKIUU BRIUUCIAETCS IO hopmyie:

& - 5‘f =
rad = =21+
grad f =
IlpousBosHas 1o  HampabieHuio, —onpexensemMomy | [IpousBonHast (yHKIMU ABYX MEPEMEHHBIX II0

BEKTOPOM:
[=cosa-i+sina-j

HAIIPaBJICHUIO BECKTOpa

19 OTpeIeTIseTCs KaK: OIIK-3
: ] NI-20mK3
o ic:os.f:t:-i-—fsmc:: £=gmcff-£. A
8 o oy o
[Ipon3BojHass 1O HANpPAaBICHUIO SBIAETCS JIMHEWHOU
KOMOMHAIMEH YaCTHBIX IPOU3BOHBIX.
Ecmu dynxuus f(X,y) B Touke (xo, yo) umeer sxcrpemy™, | HeoOX0AMMBbIE YCIOBHS SKCTpeMyMa (YHKIIUH
TO B 3TOH TOYKe OO 00e ee YacTHhIe MPOHU3BOAHEIC JIBYX TIepeMeHHbIX. KpuTrueckne TOuKy
IIEPBOTO HopsiIKa paBHBI HYITIO
20 fi(x0,0) =0, f1(x4,¥,) =0, mi6o xorst 61 onna u3 OIlIK-3
HUX HE CYIIECTBYeT. JTy TOYKY (X0, Yo) Ha3bIBarOT W/1-20mks
KPUTHYECKON TOYKOM.
IlycTe B OKPECTHOCTH KPHUTHYECKOH Touku (Xo, yo) | JlocTaTOYHbBIE YCIIOBHSI DKCTpeMyMa (YHKIIUH
bynkmus  f(X, y) wuMeeT HenpepbIBHbIE YacTHBIC JBYX [EPEMCHHBIX.
IPOU3BOJHBIE [O BTOPOTO MOPSAAKA BKJIIOYUTENBHO.
PaccmorpuM BeIpakeHue:
b OIIK-3
21. D X, =f" X, - f X, - . X,
(.2) = 1) SR ) =[] W2ome

1) Ecmu D(Xo, Yo) > 0, TO B Touke (Xo, Yo)
dyukuus f(X, y) umeer sxcTpemym, ecmu f x'; (x0,5,) <0

- MakcuMyM, eciu | x'; (x520) > 0 - MuBEEMYM.

12



2) Ecmu D(Xo, Yo) < 0, To B Touke (Xo, Yo)
dynkuus f(X, Y) He UMeeT IKCTpeMyMa.
B ciydae, eciu D = 0, BBIBOJI O HaIWYUKM 3KCTpEeMyMa
ClIeNIaTh HEJb3S.

22,

KommiiekcHpIM YUCJIOM Ha3bIBACTCA rnapa
JNEUCTBUTENLHBIX YUCEI C YCTAHOBJIEHHBIM IOPSIKOM
cnepoBanus Z2=(a,b), a=Re(z), b=Im(z). [deiictBuTeapubIe
YKCJIa BKIIFOYAKOTCS B MHOXKECTBO KOMILIEKCHBIX YHCE]L.

a=(a,0) - BemectBennoe uucio, (0,b) - yMCTO MHHMOE
gucio. (0,1)=1 - MHuMas emuHuna. AnreOpanyeckas
¢dopma 3anucu KOMIUIEKCHOTO yucia z = a + ib = Re(z) +
1°Im(z). Tpuronomerpuueckas dbopma  3amucu
KOMILIEKCHOTO urcia: z = r(CosF +i sinF ). e - (dopmymna
Diinepa)- nmokaszareiabHas Gpopma 3alkci KOMIUIEKCHOTO
yrcia. F-aprymenr, I — Mo1ysib KOMIIJIEKCHOTO YHUCIIA.

Komnnekcusie yncna. @opmsl 3anucu

OIIK-3
NI-20mks3

23.

[IycTh Ha KOMILIEKCHOM MJIOCKOCTH 3a/1aHO MHO€eCTBO E
U 3aKOH, CTaBsmuii ioboMmy Z u3 E B coorBercTBHE
OIIPEJIETICHHOE KOMIIJIEKCHOE YHUCJIO W, TOrAa T'OBOPST,
yto Ha E 3amana ¢yHKIMS KOMIJIEKCHOW MEepEeMEHHON

f(z)=w.

Ilousatue
MIEPEMEHHOTO

byHKIUN KOMILIEKCHOTO

OIIK-3
N-20mk3

24,

JuddepeHuranbHbIM YpaBHEHUEM Ha3bIBACTCS
ypaBHEHME, CBS3bIBAIOIIEE HE3aBUCHMBbIE IMEpPEMEHHBIE,
uxX (GYHKIOUU U TNPOU3BOJHBIE (MU auddepeHInab)
sToil ¢yHkumuu. Ecim muddepennuanbHoe ypaBHEHHE
UMEeT OJIHy HE3aBHUCHMYI0 NEPEeMEHHYIO, TO OHO
Ha3bIBaeTCsl  OOBIKHOBEHHBIM  AupdepeHnnanbHbIM
YpaBHEHHEM, €CITH K€ HE3aBHCHUMBIX TIEPEMEHHBIX JIBE
win Oonee, To Takoe Iu¢epeHInaIbHOe YpaBHEHHUE
HaspIBaeTcsl  AuQdepeHInaIbHbIM  YpaBHEHHEM B
YAaCTHBIX  NPOW3BOAHBIX.  HauBelcmmii  mopsaok

[Toustue nuddepeHInaNbHOTO  ypaBHEHUS.
OOBIKHOBEHHbBIE g depeHuranbHble
ypaBHeHus. [uddepennmanbHoe ypaBHEHUE B
YaCTHBIX IIPOU3BOJIHBIX. [Topsnok
nuddepeHnnanTsHOTO YPaBHEHHUS.

OIIK-3
N/I-20mxs3
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NPOU3BOJAHBIX, BXOAAIIMX B YpaBHEHHE, HAa3bIBACTCS
nopsiAKoM 1 hepeHInaTbHOTO YPaBHEHHUS.

25.

JuddepeHimanbHbiM  YpaBHEHHEM IIEPBOrO  MOPSIKA
Ha3bIBACTCSI COOTHOIICHHE, CBS3bIBAMOIIEe (PYHKIIUIO, ¢C
HEPBYIO MPOM3BOJAHYIO M HE3aBUCUMYIO MEPEMEHHYIO,
T.€. COOTHOIIICHUE BH/IA:
F(x,y,y)=0

HMuddepennmansHoe ypaBHEHUE v'=f(x,y)
Ha3bIBACTCA YpaBHCHHUEM C pasaCIArOIMMHACA
HepEMEHHBIMH, €CJTH €r0 MOYKHO 3aMucaTh B BH/IC

y' = a(x)B(y).

Huddepennmanbaoe
nopsjika. YpaBHEHHE C
TIEpEMEHHBIMH.

ypaBHEHUE  MEPBOTO
pa3ensomUMHUCS

OIIK-3
N-20mnk3

26.

JubdepenimansHoe ypaBHEHHE HA3bIBACTCS JIMHEITHBIM
OTHOCHUTEIBHO  HEHM3BECTHOM  (QyHKIMH U ee
IPOU3BO/IHOM, €CIT OHO MOJXKET OBITh 3aIIUCAaHO B BHJIC:
V' + P(x)y = Q%)
IPH ATOM, eciiu 1paBasi 4acTh Q(X) paBHa HYIIIO, TO TAKOE
ypaBHEHUE  HA3bIBACTCS  JIMHCHHBIM  OJIHOPOIHBIM
maddepeHanbHEIM ypaBHEHUEM, €CIIM TpaBas 4acTh
Q(X) He paBHa HyJIO, TO TAaKOE YpaBHEHHE Ha3bIBACTCS
JUHEHHBIM  HEOTHOPOAHBIM  TU(QepeHINATbHBIM
ypaBHEHHEM.
Jns  WHTErpupOBaHHs  JMHEHHBIX  HEOJHOPOIHBIX
ypaBaenuit (Q(X)#0) npUMEHSIOTCST B OCHOBHOM JIBa
Meroaa: merol bepryinu u meron Jlarpanxa.

Jluneitnpie  auddepeHmanbHbIe
MIEPBOTO TOPSIKA

ypaBHEHUS

OIIK-3
N-20mnk3

27,

JluneliHbIM TU(EpeHIMaIbHBIM ypaBHEHHEM N — TO
NOpsJIKa Ha3bIBaeTCs Jto00e ypaBHEHHE MEPBOM CTENEHN
OTHOCHUTENIBHO (YHKIIMM Yy W €€ TMPOU3BOJHBIX

Yy sy BURA:
oy +p "+ Py it p Y Y = f(X);

rae Po, P1, ...,pn — GYHKOHH OT X WM TTOCTOSTHHBIC
BEJIMYMHBI, TpraeM Po #0.

Jluneitnoe auddepeHmaibHOe ypaBHEHHE N —
o MopsaKa

OIIK-3
N/I-20mxs3

Bonpoce! oTKpbITOro THIIA (BOMPOCHI K 9K3aMEHY), 2 CEMECTP
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28.

YHCIIOBOU
Ha3bIBACTCS

OECKOHEUYHOH
Uy Uy ooy U ..

Cymma YJICHOB
MOCIIEI0BATEILHOCTH

YHUCJIOBBIM pPAOOM.
o0
Uy Uy U, =D U,
n=1

Y 5TOM YMCHIA u,, U, ,... HA3BIBAIOT YWICHAMH PsJa, a Un —

o0umm YJIEHOM psna. CymMmBI

n
S, =u, ‘+u,+..+u, = Z”k , N=1,2, .. Ha3bIBAIOTCS
k=1

YaCTHBIMM  (YAaCTUYHBIMM) CyMMaMu psaa. Psn

o0
U +uy, +otu, +..= Zun Ha3bIBAETCS CXOASILIMMCH,

n=1
€CJIM CXOJUTCS TI0CIIEN0BATEIBHOCTD €70 YaCTHBIX CYMM.
Ecnu  nociienoBaTenpbHOCTh  YacTHBIX CyMM  psla
pacxomurcsa, T.€. HE HMeEeT Ipelena, WIM HMeEeT
OecKOHEUHBIM  Tpenen, TO  psad  Ha3bIBaeTcs
pacxoasIuMCsl.

IlonsiTue YHuCJI0BOI'o0
YHUCIOBOI'O psaaa.

pana. CxoaumMocCTh

OIIK-3
N-20mnk3

29.

3HAKOYEPETYFOUIMICS PSAJI MOKHO 3aITMCATh B BUJIE:
U =ty g~y + o+ (=), +
rae u, >0, n=123,..

[pusnak JleiiOuuma.
Ecnu y 3HaKoyepedyue20cs paoa

uy =1y + g —ty, +.+ (=), +

abconomuble
eenuuunel Ui yovlearom u, >u, > Uy > ... U 00wuil 4ieH

cmpemumcs Kk Hyno u,, — 0, mo psao cxooumcs.

3nakouepenyromuiics psn. [Ipusnak Jlelonuna.

OIIK-3
N-20mnk3

30.

Ilon  ucneITaHMEM (ombITOM, JKCIIEPUMEHTOM)
IIOHMMAETCS BBIIIOJIHEHUE OIPEJEICHHOTO KOMILIEKCa
YCIIOBUH, B KOTOPBIX HA0JII0/1a€TCs TO UM NHOE SIBJICHUE,
¢uKkcupyercss TOT WA HMHOM pe3ynbTar. CiaydailHbIM

HcnibiTanus. CoObITHSI. JloctoBepHsbie,
HEBO3MOXKHBIE, CITydaliHbIE COOBITHUS.

OIIK-3
N-3omnks3
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coOBITHEM (MJIM TPOCTO COOBITHEM) HAa3bIBACTCS OO0
dakT, KOTOpBIH B pe3yabTaTe WCHBITAHUS MOXKET
MIPOU30UTH WJIH HE MPOU30HTH. TakuM 00pa3om, COOBITHE
- pesyabTaT ucnbiTanus. CoObITUE Ha3bIBACTCS
JIOCTOBEPHBIM, €CITM B pE3yJbTaTe€ WCIBITAHUA OHO
00s13aTeNbHO TOIKHO TIPon30iTH. COOBITHE HA3BIBACTCS
HEBO3MOJKHBIM, €CJIH OHO 3aBEIOMO HE HACTYIUT.

31.

CoObITust Ha3bIBAIOTCS HECOBMECTUMBIMU
(HECOBMECTHBIMHU), €CJIH BO3MOXKHO IMOSIBICHHUE TOJIBKO
OJTHOTO COOBITUSI W3 OSTOW Tpymmel coObiTHH. B
MIPOTUBHOM CITy4yae COOBITHS Ha3bIBAIOT COBMECTUMBIMU
(coBMECTHBIMHU). CoObiTHs HAa3bIBAIOTCSA
PaBHOBO3MOXHBIMHU, €CIIM B Pe3y/lbTaTe UCIBITAHUS TIO
YCIIOBUSIM CHMMETPUU HHU OJHO W3 ITUX COOBITHIA HE
ABIIIETCS OOBEKTUBHO 00JIee BO3MOKHBIM.

P&BHOBO?)MO)KHBI@, HECOBMECTHBIEC COOBITHS.

OIIK-3
N/1-3ormxs

32.

Beposamnocmuvio cobvimus A Ha3bpIBalOT OTHOLUEHUE
qrciia 0JIaronpusSTCTBYIOIIUX TOMY COOBITUIO UCXOOB K
0011IeMy YHCITy BCEX PaBHOBO3MOXHBIX HECOBMECTHBIX
AIIEMEHTAPHBIX UCXO0B, 00Pa3yIOIIUX MOIHYIO TPYIIY.
Hrak, BepossTHOCTH COOBITHS A omipeaensercs: popmMyoin
P (A) =m / n, Tie m - 4UCIO SIEMEHTAPHBIX UCXOMOB,
OTaronpuATCTBYIOMIMX A; N - YHUCIO0 BCEX BO3MOXKHBIX
AIIEMEHTAPHBIX UCXOJIOB UCIILITAHMUS.

Jns mo0oro coObiTHs A cripaBeInBO HepaBeHCTBO: () <

P(A) <1.

Kilaccnueckoe — ompeneneHue
coObITusi. CBOKCTBA BEPOSTHOCTH.

BEPOSITHOCTHU

OIIK-3
N 1-3ormxs

33.

Cymmoii nByx coObiTuii A u B Ha3biBaercs coOwiTue C,
CoCTOsIlIeE B TOSIBJIGHUH XOTS OBl OJIHOTO U3
cobpITuit A nim B.

BeposITHOCTE CyMMBI JByX HECOBMECTUMBIX COOBITHUN
paBHa CyMMeE BEPOSITHOCTEH 3TUX COOBITHI:
P(A+B)=P(A)+P(B).

B cayuae, xorma coObitusi A u B coBMecTHHI,
BEPOSATHOCTH UX CYMMBI BBIpaskaeTcst hopMyIioit

Teopemsl CII0kKEHUS BEPOSITHOCTEN

OIIK-3
N /1-3ormxs
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P (A +B) =P (A) + P (B) - P (AB), rne AB —
npousBeenue coobiTuii A u B.

34.

[IpousBenenuem aByx coObiTuii A u B Ha3biBaeTcs
cooriTe C, cocTosliee B COBMECTHOM MHOSBJICHUH
coObiTuss A U coObiTusi B. BeposiTHOCTh mpou3BeacHUS
JIBYX COOBITUH paBHA BEPOSTHOCTHU OJHOTO M3 HHX,
YMHOXXEHHOW Ha YCIIOBHYIO BEPOSATHOCTH JPYroro mnpu
HaJUYHUH TIEPBOTO:

P (AB) =P(A) - P(B/A), unu P (AB) = P(B) - P(A/B).
BeposiTHOCTE ~ COBMECTHOTO  HACTYIUICHUSI  JBYX
HE3aBUCHUMBIX cOObITHII A U B paBHa mHpou3BenEHUIO
BeposiTHOCTeH 3Tux cobbituii: P (AB) = P(A) - P(B).

TeopeMbl yMHOXEHUSI BEPOSITHOCTEH

OIIK-3
N-3omnk3

35.

BepostHocTh coOBITHSL A, KOTOPOE MOKET HACTYIUTh
JUIIb TPU TOSBJICHUU OJHOTO M3 HECOBMECTHBIX
coObITuii-runore3 Bi, Bo,...,Bn, o0pa3yroomux mnonnyio
IpyIIly, paBHa CyMME IIPOU3BEICHUN BEPOSITHOCTEU
KOKJIOM M3 TMIOTE3 Ha COOTBETCTBYIOLIYIO YCIOBHYIO
BEPOSITHOCTH COOBITHS A

P(A) = P@B1)*Psi(A) + P(B2)*Pr2(A) +...F
P(Bn)*Pgn(A),

rie P(B1) + P(B2) +...+ P(Bn) = 1. IlpuBeneHnyio
(bopMyITy Ha3BIBAIOT (hOPMYI0U NOHOU BEPOAMHOCTIU.
Ecnmu cobObitrie A yXe NOpPOU30ILIO0, TO BEPOSTHOCTU
TUTIOTE3 MOTYT OBITh TMEPEOoleHeHbl 10 (opmyaam
baiteca:

P(B;)* Py (4)
P(4)

P,(B)= (i=12,.,n)

dopMyna IOTHOM BEPOSITHOCTH.
baieca.

dopmyiibl

OIIK-3
N-3omnk3

36.

[Tycts A HEKOTOpOE COOBITHE, BEPOSATHOCTDH MOSBICHHS
KOTOpPOI'0 B €IMHUYHOM UCIBITAaHUU paBHa p. IIpoBeneHo
n ucnbiTaHui. Eciiu BeposITHOCTh MOSBIEHUS COOBITUSA A
HE 3aBHCUT OT 4YMKCJIa NIPOBEJCHHBIX M pe3ynbTaTa

[ToBTOpenue ucnsitanui. Popmysia bepryuim.

OIIK-3
N-3omnks3
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OPEIbIAYIINX MCIBITAHUM M HE M3MEHseTCs IpH
IPOBEJCHUN HUCIBITAHUM, TO MBIl HMEEM CXEMY
HE3aBUCHMBIX HCIbITaHu. BeposTHOCTh TOro, 4TO
coosiTie A mosiBUTCA k pa3 cpenm n  MCOBITaHUMA
BbIUHCIseTcs 1o hopmyine beprysn.

P,(k)=Cyp“g"™

37.

CrnyuaiiHas BeJIMYMHA — BEJIMYMHA, YUCIEHHOE 3HAUE€HUE
KOTOpPOM  INpPUHMMAET  pa3jM4YHble  3HAYEHUsI B
3aBUCUMOCTH  OT  pPe3yabTara  CTOXaCTHYECKOIrO
JKCIIepUMeHTa WM onbiTa. CiydaliHble BEIMYUHBI,
HUMEIOIIHE KOJINYECTBEHHBIE rapameTpsl, T.C.
WU30JIMPOBaHHbIE  3HAYEHHUA  C OIIpeEICHHBIMU
BEPOSITHOCTSIMHM, ~ HA3bIBAlOT  JUCKpETHbIMU.  Ecim
cillyyaiiHas BeJIMYMHA MOXET MpHUHUMATh Jr00oe
3HAQYCHUE B HEKOTOPOM HHTEpBAJE, T.€. HENPEPBIBHOE
MHO’KECTBO BO3MOXHBIX 3HAUYEHUM, TO TaKas BEJIWYMHA
Ha3bIBAECTCSI HEMPEPBIBHOM.

Ciy4aiiHble BETUYUHBI

OIIK-3
N/1-3omks

38.

XapakTepUCTUKOM  CpEJHEro 3HA4YEHHs  CIy4alHOU
BEJIMYUHBl  CIYKAT  MaTEMaTU4YECKOE  OXKUJAHUE.
Mamemamuueckum odxcuoanuem TUCKPETHOH cirydaitHON
BEJIMYMHBl HA3bIBAIOT CyMMY IIPOU3BEICHUN BCEX €€
BO3MOJKHBIX 3HAYCHUI HA UX BEPOSATHOCTHU:

M(X) = x1p1 + Xx2p2 + ... +XnpPn.
Hucnepcueri  cnydallHOW BenMuuMHBI X Ha3bIBaIOT
MaTE€MaTU4ecKoe OXKUJAHUE KBajJpaTa OTKJIOHEHUS
CIy4yalHOM BEJMYMHBI OT €€  MaTeMaTH4eCcKoro
0’KMJIaHHUSL:

D(X) = M(X — M(X))?.

Hucossle XapaKTEPUCTUKU
CIIy4alHOW BEJIUYMHBI

JTACKPETHOU

OIIK-3
N1-3omks
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Cpeonum xeaopamuueckum OMKIOHEHUeM CIyJaiHOU
BEJIMYMHBI HA3bIBAIOT KBAAPATHBIN KOPEHb U3 TUCTIEPCUU:

o(X) = /D(X)

39.

MaremaTtndeckas CTaTUCTHKA 3aHUMAacCTCA
YCTAaHOBJICHUCM SaKOHOMepHOCTeﬁ, KOTOPbIM
INOAYHMHCHBI MaCCOBBIC CHy‘I&ﬁHHG SIBJICHHUsI, HA OCHOBEC
06p2160TKI/I CTaTUCTUYCCKUX OAaHHBIX, IIOJYYCHHBLIX B
pe3yibTare Ha6.]Ho,Z[eHPII>i. HBYMH OCHOBHBIMMU 3aJa4d4aMu
MaTEeMaTHUYCCKON CTaTHUCTHKU SBIISIIOTCS:

- OIIpCAcCIICHUC crmoco0oB c60pa U TPYIIHUPOBKHU 3THUX
CTaTUCTHYCCKHUX JaHHBIX;

- pa3pa60TKa MCTOHOB aHAJIM3a IMOJIYYCHHBIX HNAHHBIX B
3aBHCHUMOCTH OT IICICH MCCIICAOBAHMS.

HpeI[MCT N OCHOBHBIC 3aJa4Hn MaTEMaTHYECKOM
CTaTUCTHUKHU

OIIK-3
N-3omnks3

40.

CratucTtudeckoll  Ha3bIBAalOT  TMIIOTE3Y O  BHJIE
HEU3BECTHOTO pACIPENENECHUs, WIA O IapaMerpax
W3BECTHBIX pacnpeneneHuid. Hapsay ¢ BbIIBUHYTOHR
TUIIOTE30M PacCMATPUBAIOT M MPOTUBOpPEYALIYIO €i
runotedy. Ecim  BelgBUHYTas — rumore3a  OyneT
OTBEPTHYTa, TO UMEET MECTO IPOTUBOpEYAILAst TUIIOTE3A.
[To »oToif mnpuumMHE HTH THUMNOTE3Bl LEIECO0O0PA3HO
pa3yinyarTs.

HyneBoii (0OCHOBHOM) Ha3bIBAIOT BBIIIBUHYTYIO TMIIOTE3Y

HO .Konkypupyromeii (aqbTepHaTUBHON) Ha3bIBAIOT

TUIIOTE3Y Hl» KOTOpasi NPOTHUBOPEYUT HYJIEBOM.

BbiiBuHyTas rumore3a MoKeT ObITh HMPAaBHJIBHOM MK
HEMpaBUWIBHOM, MO3TOMY BO3HHKAaeT HEOOXOIMMOCTh €€

MIPOBEPKH. [Tockombky MIPOBEPKY MIPOU3BOIAT
CTATUCTAYECKUMU METOIaMH, eé HAa3bIBAIOT
CTaTUCTUYECKOH.

[TonsaTtue cratuctuyeckou runoressl. Hynesas u
KOHKYpHUPYIOIIas THUITIOTE3bI. [IpoBepka
CTAaTUCTUUYECKUX TUIIOTE3

OIIK-3
N-3omnks3

BOHpOCLI 3aKPBITOT'O THIIA, ICCMCCTp
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7 -8 -1 -4
Eciu A= 5 ,aB=

1 2 1
0 0 2 3
1 O -7 -9 .
, TO MO>KHO HAaWTH
" -5 8 5 OITK-3
' 3 -6 5 -3 WJ-1oms
A) 2AB
b) 3BA
B) 2A-4B
I') A+0,5B
) A+3B
1 2 2 4
A= = .
JlaHbl MaTpuLIbl [3 OJ uB (O 5}
Brruncnute (AB)"+A+3B
A) (9 20}
17 27
2 4
" b) (5 32] OITK-3
N-1onks
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2
Ecim A=| 3 |, B=(5 6), To AB paBHo

5
1 2 15
3 0 25
-30
-10 -25
OIIK-3
43. B) (6 N-lomnks
10 12
|15 18
25 30
) |5
6
1 -2 3
Ompenenurens A=0 1 2 pasen
" 4 -11 OITK-3
' A)4 N-1omnks
b) 8
B) 7

I)-3
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) -25

45.

Cpennee apupMeTHIECKOE KOPHEH CUCTEMBI
2X—y+22=0,

ypaBHeHuii {4X+ Yy + 4z =6, pasno

X+Yy+22=4

Al

b) 2

B)-1

-2

) -4

OIIK-3
N-lonks

46.

Mertonbl peleHns CUCTEM JIMHENHBIX
YPaBHEHUH ACIISATCS Ha:

A) Ilpsimble 1 UTepaTUBHBIE

b) [IpsiMble 1 KOCBEHHBIE

B) HavanbHble 1 KOHEUHBIE

I') OnpenenenHbie 1 HEONPEIETICHHbBIC
J1) TIpocThie U CI0XKHbBIE

OIIK-3
N 1-4omxs

47.

OCHOBHO# MOXO]] TIPH MOCTPOECHUU (HOPMYIT
YUCJIEHHOTO TudPepeHImpoBaHus:

A) Perpeccust pyHKIIMU

b) Koppensimst pynkiuun

B) Annpokcumanus GyHKIIUA

I") M3onsnus pyskimm

OIIK-3
N 1-4omxs

48.

Boruucnuts 3HaueHre Npou3BOIHON (PYHKIIUU B
1

ykazanHoli touke: f(X)= 2XVX — T; f'(4)

X

A)6

OIIK-3
N/I-lomxs
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B) 2
B) 6,0625
)0
A1

49.

MatepuraiabHasi TOYKa JIBHXKETCS 110 3aKOHY
s=6t> —3t + 2. Onpenenure yCKOpeHHe
MaTepHaIbHOW TOYKH.

A) 12

b) 6

B)3

2

D -3

OIIK-3
N-lomnks

50.

Haiitn 3HaueHus X, NMpU KOTOPBIX (DYHKIMUSA
9
f(X)=4X+— uMeeT IKCTPEMYMBI:
X

A)-15;15
b)-2;2
B)1;0
N3

) -5

OIIK-3
NI-lomnks

51,

YpaBHEHHE IUIOCKOCTH, IPOXOIALIEN Yyepe3 TpU
toukn M1(1;-3;4), M2(0;-2;-1), M3(1;1;-1)
paBHO:

A) 5x-5y-4z-14 =0

b) S5y-4z+14 =0

B) 15x-5y-4z-14 =0

I 4z-14=0

J) 15x-14 =0

OIIK-3
NI-1omxks
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52,

CyMMa OTpe3KOB, OTCEKAeMbIX MPAMON 2X-
Sy+10=0 Ha ocsX KOOpAMHAT paBHAa!

A) -2

b) 4

B) -5

I -3

) -4

OIIK-3
N -lonxks

53.

CkalsipHOE€  NIPOM3BEIIEHUE  BEKTOPOB €
koopaunatamu {-2;1;3} u  {0;1;1} paBHo:

A)l

b)O0

B) -8

s

) 4

OIIK-3
N-lonxks

54.

JUIMHa BEKTOpa, IMOJIYy4aeMOIro B pe3yJbTaTe
BEKTOPHOTO  TPOM3BEACHHUS  BEKTOPOB  C
koopauHatamu {-2;1;0} u {0;2;2} paBHa

A)6

b) 4

B) 7

I8

) S

OIIK-3
N-lonks
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2. OnmcaHue MIKAJbI OICHUBAaHUSA

B pamMkax peHTHHIOBOI CHUCTEMBI YCIIEBAEMOCTh CTYIEHTOB 110 JUCLUIUIMHE OLIEHUBAETCS B
XOJ€ TEKYLIErO0 KOHTPOJIS U NPOMEXKYTOYHOM aTTecTaluuu. PEUTHHIrOBas cuCTEMa OLEHKU 3HAHUUI
CTYJICHTOB OCHOBaHa Ha UCIIOJIb30BAHUM COBOKYITHOCTH KOHTPOJIBHBIX MEPOIIPUATUHN 110 TPOBEPKE
MPOMJIEHHOTO Marepuana (KOHTPOJIBHBIX TOYEK), ONTHUMAIbHO PACIHOJIOKEHHBIX Ha BCEM
BPEMEHHOM MHTEPBAJIC U3YUYEHHUS AUCHUIUINHBL. [[pUHIMIIBI pEHTUHTOBOM CUCTEMBI OLICHKU 3HAHUI
CTYJICHTOB OCHOBBIBAIOTCS Ha TIOJNIOKEHUSAX, ONMHCaHHBIX B [lomoxkennmn 00 opraHU3auu
00pa30BaTeNbHOTO Mpollecca HAa OCHOBE PEHTHMHIOBOM CHUCTEMBbl OLICHKH 3HAHHWM CTYJEHTOB B
OI'AOY BO «CKDVY».

Jlyis cTyneHToB, OOyJarommxcsi Ha 3a04HOM (opme OOydeHHs, PSUTHHrOBas CHCTEMa
OLICHKH HE MPEAyCMOTpPEHA.

3. KpuTepuu oneHHMBAHUS KOMIIETEHIHI

OneHka «OTJIMYHO» BBICTABISETCA CTYIAEHTY, €CIM TEOPETUYECKOE COJEp)KaHUE
JUCLUIUIMHBI OCBOEHO IOJIHOCTBIO, 0e3 mpo0esoB; McUYeplbIBaIoLIe, MOCIE0BATEIbHO, YETKO U
JIOTUYECKH CTPOWHO H3JaraeT MaTepuai; CBOOOJHO CHpaBiIfeTCs C 3a/JadyaMH, BOIPOCAMH H
JPYTUMH BHJIAMHU NPUMEHEHUS 3HAHMI; MCHOJIB3yeT B OTBETE JIOMOJHUTENIBbHBIM MaTepuall Bce
IIPElyCMOTPEHHBIE IPOTPAMMOM 33/1aHUS BBINIOJIHEHBI, KAYECTBO UX BBIITOJIHEHUS OLIEHEHO YUCIIOM
0auioB, OJIM3KMM K MaKCUMaJbHOMY; AaHAJIM3HPYET IIOJIyYE€HHbIE pe3yJbTaThl; IMPOSBIAET
CaMOCTOSITENIbHOCTD IPH BBIITOJIHEHUU 3aJJaHU.

OneHka «XOpOLIO» BBICTABISAETCA CTYICHTY, €CJIM TEOPETUYECKOE COJEepKaHHe
JUCLUIUIMHBI OCBOEHO IIOJHOCTHIO, HEOOXOJUMbIE NPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM
c(hOopMHpOBaHBI, BCE NPEIYCMOTPEHHBIE MPOrpaMMoOi O00y4YeHUsl yueOHbIE 3aJJaHUSI BBIIOJIHEHBI,
KayeCTBO UX BBIIOJIHEHUS JOCTATOYHO BbIcOKOe. CTyIEHT TBEPIO 3HAET MaTepuall, IPaMOTHO U IO
CYLIECTBY U3JIaraeT ero, He JO0IycKas CyIIeCTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC.

O1eHKa «y0BJIETBOPUTEIIbHOY BBICTABIISAETCS CTYJIEHTY, €CIIM TEOPETUUYECKOE COJIepKaHUe
JUCLUTUTMHBI OCBOEHO YaCTHYHO, HO TPOOEIbI He HOCAT CYLIECTBEHHOTO XapakTepa, O0JIbIINHCTBO
IPEIYyCMOTPEHHBIX MPOrpaMMON 3aJJaHUI BBINOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE Ha
IIOCTABJIEHHBIM  BONPOC CTYAEHT JONYCKaeT HETOYHOCTH, HEIOCTATOYHO IPABUJIBHBIC
(GbopMynHpPOBKH, HAONIOJAIOTCS HapyLIeHHs JIOTUYECKOM IOCIe0BaTEIbHOCTH B H3JI0KEHUH
IpOTrpaMMHOr0 MaTepHaa.

OneHka «Hey10BIETBOPUTEIIbHOY BbICTABIIAETCS CTYJEHTY, €CJIM OH HE 3HAET 3HAUUTEIbHOU
YacTH NMPOrpaMMHOI0 MaTepHaa, J0MyCKaeT CYIeCTBEHHbIE OIINOKH, HEYBEPEHHO, C OOIBIINMHU
3aTpyJHEHHUSIMH BBINIOJIHAET IPAKTHUYECKHE pabOThl, HEOOXOAUMBIE MPAKTUYECKUE KOMIIETEHLIUN
He chopMupOBaHbI, OOJIBIIMHCTBO MPEYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHBIX 3aaHui
HE BBINOJIHEHO, KAYE€CTBO MX BBIMOJIHEHUS OLIEHEHO YUCIIOM 0aJljIoB, OJIM3KUM K MUHUMAJIbHOMY.



