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1. Onucanue nmokaszaresjiel H KpUTepHeB OLEHUBAHMA HA Pa3JIMYHBIX
Tanax ux ()OpMUPOBAHUS, ONIUCAHHE KA OLIEHUBAHUA

Kommnerenmus (un),

YpoBHU CHOPMHUPOBAHHOCTH KOMITETCHIIH( U )

UHJUKATOP (Bl) MuHUMaITBHBIN
MuHuManbHbI C . B .
YPOBCHb HE . €IHUU BICOKUU
1 YPOBEHB pel
JOCTUTHYT YPOBEHb YPOBEHb
(ynosnerBopu
(meymoBieTBOpH (xopor1o) (oTIIMYHO)
TEJILHO)
TEJBHO) 4 Ganna 5 6annos
3 bamna
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): MOHATUH MOHATUH aHaJIUTUYECKOUN npuUMeHeHUsl K
Hnouxamop: aHaJIMTHYeCKOU aHa/JIMTHYECKOH | reoMeTpuH, pewenuro 3adau
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
AHATHTHYECKO oro 1 | BHOTO M | HHTErpajbHOro aHa/IMTHYECKOM
HWHTErpaJbHOI0 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 OJJHOU
nepeMeHHOM.
Omcymcmeyiom Yacmuunvie Ymeem Ymeem
yMeHusl yMmenus 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
JnddepeHnuanby | guddepeHnnan | HOro U | orou
oro U | BHOTO U | UHTErPaJIbHOIO WHTErPaJIbHOIO
WHTErpaJbHOro HMHTErpajbHOr0 | UCYUCJIEHHUS MCYUCJIEHUS
HWCYUC/IEHUA HWCYUC/IEHUA byHKIMM  OZHOU | QYHKLUM OJHOU
byHKIMKM  ofHOH | GYHKLIMM OJHOM | mepeMeHHOH AJis1 | HEpEMeHHOU JJis
NepeMeHHON /Jd | IepeMeHHOU pelieHuss  3ajad | pelleHHUs 3ajad
pelleHUMss  3ajay | A pellleHUA | npodeccuoHalbH | MpodeccHoHaTbHO
npodeccuoHalbHO | 3ajay OM JIeATeJIbHOCTH. | U 1esTeJbHOCTH,
¥ 1esiTeJIbHOCTH. npodeccruoHa b TpeOyroIHX
HOM WHHOBAIIMOHHBIX
JlesTeJbHOCTH. WU HECTaHIAPTHBIX
MOJIXOJIOB 1
METOJIOB PEIICHUs
He enaoeem Yacmuuno Braoeem Braoeem nasvikamu
HAsvlKAMU elaoeem HaesvlKaAmu HCIIOJIb30BATh
UCIIONIb30BATh HaguliKamu UCTIOJNIb30BATh METO/IBI
METOJIBI HCIIOJIb30BaTh METOJIbI aHATUTHYECKOH
AHAJIUTUYECKOU METOJIBI aHAJIMTUYECKOH reoMeTpHH,
reoMeTpuH, aHaJUTUYEeCKOH | reoMeTpHH, JIMHEeHHOH
JINHEUHOH reoMeTpuUH, JIUHENHOHU asnre6pel,




ayre6psl, JINHEHHOH aredphl, auddepeHIUaIbH
IuddepeHIUaNIbH | alredpsl, nuddepeHpaab | oro u
oro u | iuddepeHnan | HOro U | UHTErpaJbHOI0
WHTErpajbHOro bHOTO U | UHTErpasbHOTO UCYUCJIEHUS
HCYUC/IEHUs WHTErpajbHOr0 | UCYUCJIEHUSA yHKIMKM  OfHOM
GYHKLMM  OJHOM | HCYHCJIEHHUS byHKLIMM  OJHOM | mepeMeHHOW  Ajs
nepeMeHHOH [JJg | QYHKLHUM OAHOW | MepeMeHHOM [Js | pelleHUs 3aja4
pelieHUs  3ajJay | HEPEMEHHOU pewieHust  3ajady | HpodeccuoHaNbHO
npopeccUoHaIbHO | AJI  pellleHus1 | mpodecCUoHalbH | 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
MaTeMaTHIECKHUi MOHSTHUN TCOPUU HOHATUMN TEOPHU | (YyHKLIUU npUMeHeHUsl K
ammapar Teopuu GbyHKIMN GbyHKIMN HECKOJIBKUX peuternuio 3a0au )
(YHKIMH  HecKOIbKHX | HECKOIBKHX HECKOJBKUX IEpEMEHHBIX, npogheccuonanrbHoll
IePEMEHHBIX, Teopuu | CPEMCHHBIX, MEPEMEHHBIX, Teopun (GyHKIMH oesmenbHOCmU
DyHKIHiA Teopud QyHKIUH TEOpHH QYHKIHAH | 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. nudpepeHnranbEel | TUGQEPEHINAND | BIX ypaBHEHHIA. TeopuH QYHKIIHIA
X YpaBHCHHHU. HbIX YPaBHCHHU. KOMIIJICKCHOT O
MIEPEMEHHOTO,
TEOPUH PANOB,
TEOpHUH
i depeHnInanTbHbIX
YpaBHEHUU.
Omcymcmeyiom Yacmuynvie Ymeem Ymeem
YMeHusl YMeHusl HCIIOJIHb30BATh HCIIOJIb30BATh
HCIOJh30BaTh 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 QyHKIHUIA 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 /i | ypaBHEHHH JJisT

X YpaBHEHHUH AJ11

HBIX ypaBHEHUH

pemieHud 3a4a4

pemieHud 3a4a4

pelleHus 3a4a4 JLIs pelleHus npodeccuoHalbH | TpodecCHOHAIBHO
npodeccroHalbHO | 3aJay OM JIeSITeJIbHOCTU. | ¥ AeSITeJbHOCTH,
Y e TeJIbHOCTH. npodeccuoHa b TpeOyomIX
HOM WHHOBAIIMOHHBIX
JesATeJIbHOCTH. WIIA HECTAHAAPTHBIX
MOIXO/I0B M
METOIOB PEIICHHUSI.
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, TeopuH (QYHKIIHH
Teopun (yHKIIHH MEPEMECHHBIX, Teopun (yHKIHI KOMITUIEKCHOTO
KOMITJIEKCHOTO TeoprH QYHKIHUHA | KOMIUIEKCHOTO MIEPEMEHHOTO,




MIEPEMEHHOTO, KOMIUIEKCHOTO MIEPEMEHHOTO, TEOPHH PSIIIOB,
TEOPHUH PSIIIOB, MIEPEMEHHOTO, TEOPHUH PSIIOB, TEOpHH
TEOpHH TEOPHH PSIJIOB, TEOpUU g hepeHIaTbLHBIX
nuddepeHIMaNbHbl | TEOPHH muddepeHmansy | ypaBHEHHH AJ1sT
X YpaBHCHUH JJIs1 anddepeHnnans | BIX ypaBHEHHI /1Sl | pelieHMs 3a4a4
peleHus 334324 HBIX YPaBHEHMHI pelleHus 3aja4 npodeccCUOHaJIBHO
npodeccuoHabHO | AJIS PelleHUs npodeccuoHaNbH | U AeATENbHOCTH,
U e TeJIbHOCTH. 3aja4 Ol 1eITeJIbHOCTH. | TpeOyromux
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  Teopuu | Cnocoboeé
MATEMATHIECKIN HNOHATUH  TEOPUM | IOHATUHN TEOPUM | BepOATHOCTEH M | MPUMEHEHUs K
ammapar Teopun | BEPOATHOCTEH U | BEPOSTHOCTEH W | MaTeMaTHUECKOM pewenuro 3a0au
BEOSTHOCTE u | MareMaTHuecKoil MaTeMaTHIeCKOH | CTAaTHCTHKH. npogheccuonanrbHoll
MATEMATHICCKOM CTaTUCTHKH. CTaTHUCTHKH. OesmenbHOCMU
CTATHCTHKIL OCHOBHBIX IOHATUM
TEOpHH
BEPOSITHOCTEH u
MaTeMaTHIECKOH
CTaTUCTHKH.
Omcymcmeyiom Yacmuuynvie Ymeem Ymeem
YMeHUs YMeHUs HCIOJIb30BaTh 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 MaTeMaTU4YECKOH | CTaTHCTUKH JIJIs1 CTaTUCTHKH [JJISl
CTaTUCTHUKH JJI1 CTaTUCTHKH JJI | pellleHUs 3a7a4y pelleHus 3a4a4
pelleHus 3a4a4 pellleHud 3afa4 | npodeccuoHasbH | NpodeccuoHaJbHO
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 AJISI pelieHus 3a/a4
pelieHUs 3a7a4 CTaTUCTHKH /Il | pellleHUs 3a7ja4y npo¢decCUOHAIBHO
npodecCHOHANbHO | pelleHus 334a4 | mpodeCcCUOHaNbH | U JeaTeJbHOCTH,
U e TeJIbHOCTH. npodeccuoHa b | OU AesATEeJbHOCTH. | TPEOYIOmMxX
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
HCIIOIb30BATh HasviKamu HCIIOIb30BATh 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 OO0ydaroumuxcsi Mo oOpa3oBaTeNbHBIM IPOrpaMMaM BBICIIErO 00pa3oBaHus -
nporpaMmaM OakajaBpuara, NporpaMmamM 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.YMHOXEHUE MaTPUILIbI HA YUCIIO.

3.YMHOX€eHUEe MaTpuLl.

[TonaTtue matpuipl. JlelcTBUsA HaJ MaTpULIAMU

OIIK-3
N-lonks

Cucrema, cogepxamas N nuHelHbIX ypaBHeHU# c I

HCHU3BCCTHBIMU A X = B, Ha3bIBACTCA

HEBBIPOJKJICHHON, €ClM  OCHOBHas ~ Martpuia A
HEBBIPOXKJAEHHAsl. MaTpu4HbI METOJ PELICHUS] CUCTEM
JUHEHHBIX YpaBHEHUH onpezensercs GopMyIoil:

X=A".B.
Meton Kpamepa: Ecnu onpenenuresib MaTpuiibl CACTEMBbI
OTJIMYEH OT HYJIs, TO CUCTEMa UMEET PelIeHHE U TPUTOM
TOJIBKO OJIHO. DTO pelIeHHe onpeaensercs GopMynaMu:

X, = Xk’ Trac A — OIIPEACIINUTECIIb MATPULIbI CUCTEMBI U

Ax — oTIpeIeNIUTEeTh MATPHIIBI, TOJTYIaeMOM U3 MATPHIIBI
CUCTEMBI 3aMeHOI k—oro cronbdia cTojioromM cBOOOIHBIX
YJIEHOB.

HeBbipoxaeHubie CUCTEMEI JIMHEUHBIX

ypaBHEHU. MeTobI peleHns

OIIK-3
NJI-1omxks

BekTop — HampaBiIeHHBIN OTpe30K. JInHelHbIe onepanuu:
Crnoxenue BEKTOPOB. Brrunranue BEKTOPOB.
IIpou3sBeieHHE BEKTOPA HA YUCIIO.

Bekropsl. JInHeHbIe oriepanuy Hal BEKTOpaMu

OIIK-3
N/I-lomxs

[lycte maubl gBa BekTopa a4 © b. CKansgpHBIMH

NPOM3BEECHUAMH JIBYX BEKTOPOB 4 M D Ha3bIBAETCH
YHUCJIO, PAaBHOE IPOM3BEJICHUIO JJIMH 3THX BEKTOPOB,

CkansipHoe IIPOU3BECHUE BEKTOPOB.
BrlpaxkeHne 4yepe3 KOOpAHMHATBI BEKTOPOB.

CkansipHOE€ NPOW3BEICHHUE TMEPIECHANKYISIPHBIX

OIIK-3
N/I-lomxs




YMHOXKGHHOMY Ha KOCHHYC yIja MEXIy HHMHU.
CkansipHoe MpOU3BEICHUE JIBYX BEKTOPOB PABHO CyMMe
NPOM3BEACHUI NX OJJHOMMEHHBIX KOOpArHAT. CKaIsIpHOE
MPOU3BEICHUE JIBYX MEPHCHAUKYISIPHBIX BEKTOPOB
paBHo 0.

BCKTOPOB.

Ilycte  Bextopsl ¢ U D3amamel B koopamHATax

a:{xl’YPZl}’ b:{xz’Y2’22}-
1 —(ly, z| lz, x| %y
abl=clr AL a N
Y ARZRIBUIR Y.
HYCTB JaHbI TpI/I BeKTOpa B KOOp,Z[I/IHaTaX

a :{Xp Yi» Zl}1b ={X2’ Yo Zz}-C :{Xs’ Y3 23}-
CMCIIAaHHOE TPOMU3BEACHUE OTHUX BEKTOPOB MOXHO
BBIYHCIIHTH 110 GOpMYyIIE:

o XX Y. 7
([ab]c) =X, Y, Z,).
X; Y,

Torna

Torna

BeipaxkeHHe  BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEJCHUN Yepe3 KOOPAMHATHI MHOKHMBIX
BEKTOPOB.

OIIK-3
N -lonxks

YpaBHeHUe NpsMOi ¢ YrIIOBBIM KO3 durenToM. Ob1iee
YpaBHEHUE NPSIMOW. YpaBHEHHE IPSAMOM B OTpe3Kax.
HopmainbHOe ypaBHEHHE NPSAMOW. YpaBHEHUE IPSAMOM,
IIPOXOJISIIEN Yepes3 B 3a/IaHHbIE TOUKH.

Buapl ypaBHeHUI NPSIMOM HA INIOCKOCTH

OIIK-3
NI-lomnks

[TpousBoHas OT anreOpandeckoi CyMMBbI ABYX () yHKIHIHA

paBHa anreOpanyveckoil cymMMe IMPOU3BOAHBIX OT ITHX
!

dyHKumit. (U+v) =u'+V .

Ecin Qyskuun U = ¢(X) 1 v=w(x) umeror B TOuKE X

IIPOU3BOJHBIE, TO CIpaBeuInBa (GpopMmya

(uv) =uv+uv'.

ITpaBmta BBIYHCIIEHUSA MIPOU3BOJIHBIX,
CBSI3aHHBIC C apu(PMETHUSCKUMU JACHCTBHAMU
HaJ QYHKITUSIMU

OIIK-3
N-lonks




Ecnu gynkiun U = ¢(X) uV=y (X) UMEIOT B TOYKE X

[POW3BOJHbIE, TpuueM B odTod Touke V=0, TO
cnpaBeuIrBa Gpopmyia

!

u) uv-uv
v Vi

Oynaknus F(x) HaspBaercs nepBooOpazHOW (yHKIHMEH
¢ynkuuu f(x) Ha oTpeske [a,b], eciu B moOOWH Touke
9TOro OoTpe3ka BepHO paBeHcTBO: F'(X) = f(X).

[TepBooOpaznas byHKIUH. [TonsiTue

HCOIIPCACIICHHOI'O HHTCI'paJia

OIIK-3
HeonpeneneHubmM HHTETPaJIOM byHKIIH f(x)
8. . W-1lonks
Ha3bIBACTCS COBOKYIHOCTH IEPBOOOPA3HBIX (YHKIIHHA,
KOTOPBIE OIPE/ICIEHB COOTHOIICHHEM:
F(x) + C.
' , CBoliCcTBa HEONPEAECICHHOTO UHTETpasa
([ fedx) = F+ 0y = 0
(] )= fxydx;
OIIK-3
o j dF (x) = F(x)+C; WJT-1oms
J(u +v-—w)dx = judx+Ivdx—dex;
e u, v, w —
HEKOTOpbIe (DYHKIUH OT X.
[C- feoyde=C-[ fx)dx;
VHTterpam 1myTeM TOXIECTBEHHBIX —MpeobpasoBanuil | MeTO HEMOCPEICTBEHHOTO HHTETPUPOBAHHUS
NOJBIHTETpabHOM ~ QYHKIMU (MM BBIpAXKEHUS) U OIK-3
10. NPUMEHEHHS CBOMCTB MHTETpaia MPUBOAUTCS K OJJHOMY Wl-lome

WM HECKOJBKUM HHTErpajlaM 3JIEMEHTapHbIX (PYHKIUH.
IIpumMeHrM  TOJIBKO  JUII  HEKOTOPBIX  BeCbMa
OTrpaHMYEHHBIX KJIaccoB QYHKIMI




11.

Ecnu TpeOyercst HalWTH MHTETpa J f(x)dx , HO cIIOKHO

OTBICKATh MTEPBOOOPA3HYIO, TO C MOMOIIBIO 3aMEHBI X =
o(t) m dx = ¢'(t)dt moryuaercs:

[ rGods = [ o).

3amMeHa
UHTEerpaJe

NEPEMEHHOM B HEONpENEICHHOM

OIIK-3
N-lonks

12.

Croco6  ocHoBan Ha  ¢opMmylne  IPOU3BOIHOM
npousBeaenus: (UV) = U'V + V'U, rae U 1 V — HEKOTOpbIE
Gynkuu ot X. B muddepenumansaoit popme: d(uv) =
udvv.. + vdu. IIpouHTErpupoBaB,  IOJy4aeM:

J. d(uv) = J. udv + Ivdu , @ B COOTBETCTBHH CO CBOHCTBAMH

HEOIpeIeIEHHOr0 UHTErpana: uy = Iudv + J vdu WIH

Iudv :uv—jvdu.

Metoa MHTErpupOBaHus M0 YaCTIM

OIIK-3
N-lonks

13.

Ecnu ¢pynkius F(X) — kakas- 1u00 nmepBoodpasHas ot
HenpepbiBHOHN (yHkuuu f(X), TO

[ f(o)dx = F(b) - F(a)

b
Wuorna npumensitot o6o3nauenue F(b) — F(a) = F(X)| .

a

®opmyna Hetorona — JleitOHuma mpeacrasiser coOoif
o0l  MoaxoJ K  HAXOXKJIECHUIO  ONpPEeNIEHHBIX
UHTErPAJIOB.

Teopema HrroToHa-JIeiOHmIIa

OIIK-3
N-lonks

14.

st BBIUMCIICHUS ONpEeENEeHHbIX  HMHTErpajoB
OPUMEHSIOTCS ~ METOJbl  MOJCTAaHOBKM  (3aMEHBI
MEPEMEHHOI1), METO/I UHTETPUPOBAHMS TI0 YaCTSIM, T€ JKe
IIPUEMBI HaXO0XJACHUS NepBOOOPA3HBIX TUISL
TPUTOHOMETPUUECKHUX, UppalMOHATIbHBIX u
TpaHCUEHJEHTHBIX (QYyHKIMH. OCOOEHHOCTBIO SBISETCA
TOJIbKO TO, YTO NMPU NPUMEHEHUU ITHX MPHEMOB HAJO

[Ipremsl
WHTETPAJIOB

BBIYHMCJICHUA OIIpCACIICHHBIX

OIIK-3
N/I-lomxs
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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. Beruucnenue JuHbI JyTU KPUBOM. OIIK-3
15. HHTErpaia N-1lonxs
3. Beraucienne 00beMOB Tel BpalleHUsI.
4. BoluncneHue mionajyd MOBEPXHOCTH TeJla BpaIllCHUs.
®opmyna Tpanenui OCHOBaHaA Ha 3ameHe | OCHOBHEIE (l)OpMyJ'IBI YUCJICHHOT'O
KPUBOJIMHEHHON (YHKIIMM Ha WHTEpPBAJC OTPE3KOM MHTCTPHPOBAHHS OITK-3
16. npsimoii. @opmyna CuUMIICOHAa OCHOBaHA Ha 3aMeHE VAo
KPUBOJIMHEMHOW YaCTH 3JIEMEHTAPHOW TpaIeluy 4YacTbio
napaboJibl.
ITycts B HeKOoTOpOU 0bnactu 3amana Gyukuus Z = (X, y). | [ToHaTHE YaCTHOUI MIPOU3BOTHOM (byHKHHI/I JIBYX
Bo3sbmem mnpousBonbHYI0 TOUuky M(X, y) U 3aaagum TepeMEHHBIX
npupainieHue Ax k nepeMeHHo X. Toraa BenuunHa AxZ =
f(x + AX, y) — f(X, y) Ha3bBaeTCsi 4YacCTHBIM
npupamenneM (yHKIHH 1O X.
Mo:KXHO 3alHucaTh
Az _ [+ Axy) - f(x.)
Ax Ax '
17. Torma lim A,z Ha3bIBACTCA YaCTHOM OTIK-3
A0 Ax N/1-20nks
npousBoaHoii pyHkimu Z = f(X, y) mo x. Obo3HaveHue:
%; zZ,; —af(x’y); S1(x, ).
ox ox
AHAJIOTHYHO oTpeesieTCs JacTHast
MPOU3BOIHAS (PYHKIIMH TI0 Y.
02 o SV A~ (X))
ay Ay—0 Ay
18. I'panuenTom byHKIIIN B TOYKE Ha3bIBaeTCs | ['pageHT (byHKHI/H/I JIBYX MEPEMEHHBIX OIIK-3
HaIIPaBJIEHHBIM OTPE30K, OTJOXKEHHBIM OT TOYKH, NI-20mk3

11



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

8 - 3f =
rad f = 27+
grad f =
IlpousBosHas 1o  HampabieHuio, —onpexensemMomy | [IpousBonHast (yHKIMU ABYX MEPEMEHHBIX II0

BEKTOPOM:
[=cosa-i+sina-;

HAIIPaBJICHUIO BECKTOpa

19 OTpeIeIseTCs KaK: OIIK-3
: ] N-20mxs
g gcos.::t:-i——fsm.:::f i=gr"czf:ff-.lf. A
8 B By )
IIpons3BogHAss 1O HANpPABIECHUIO SBJISETCA JIMHEHHOU
KOMOUHAaIMeN YaCTHBIX IPOU3BOIHBIX.
Ecmu dynxuus f(X,y) B Touke (xo, yo) umeer sxcrpemy™, | HeoOX0AMMBbIE YCIOBHS SKCTpeMyMa (YHKIIUH
TO B 3TOH TOuke JUOO 00€ ee yacTHble NMPOU3BOAHBIE BYX [epeMeHHBIX. KpUTHUeCKHE TOUKH
1 50):100) nopsIKa paBHBI HYJIIO
20 Fi(x,20)=0,  f1(x4,9,) =0, mi6o xorst bl oxma u3 OIIK-3
HUX HE CYIIECTBYeT. OTy TOYKY (X0, Yo) Ha3bIBarOT WJT-20mks
KPUTHYECKON TOYKOM.
IlycTe B OKPECTHOCTH KPHUTHYECKOH Touku (Xo, yo) | JloCTaTOUYHbBIE YCIIOBHSI DKCTpeMyMa (YHKIIUH
dynkms  f(X, y) wuMeeT HenpepbIBHbICE YacTHBIC JBYX [EPEMCHHBIX.
IIPOU3BOJHBIE 1O BTOPOrO MOPSAJIKA BKJIFOYHUTEIBHO.
PaccmoTrpuM BeIpakeHue:
21 D, y) = 206 0) £ o) =[] OTes
x v W-20mks

1) Ecmu D(Xo, Yo) > 0, To B Touke (X0, Yo)
dynkums f(x, y) umeer sxerpemym, ecmn £ (), ¥,) <0

- maxcumym, ecit [ (Xg, ) > 0 - MurmMyMm.

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). [eiictBuTeapubIe
YKCJIa BKIIFOYAKOTCS B MHOXKECTBO KOMILIEKCHBIX YHCE]L.

a=(a,0) - BemectBennoe uucio, (0,b) - YUCTO 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
ONpEJIEJICHHOE KOMILJIEKCHOE YHUCJIO W, TOrAa TOBOPST,
yto Ha E 3amana ¢yHKIMS KOMIJIEKCHOW MEepEeMEHHON

f(z)=w.

Ilousatue
IIEPEMEHHOTO

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  AupdepeHnnantbHbIM
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
muddepeHnnaaTsHOTO YPaBHEHHUS.

OIIK-3
NI-20mks3
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NPOU3BOJAHBIX, BXOAAIIMX B YpaBHEHHE, HAa3bIBACTCS
nopsiAKoM 1 hepeHInaTbHOTO YPaBHEHHUS.

25.

JuddepeHnraibHbIM - ypaBHEHHEM TIEPBOTO  MOPSAKA
HA3bIBACTCSI COOTHOIICHHE, CBSI3bIBarOIICe (DYHKIIHIO, €€
NEPBYIO TPOM3BOJIHYIO M HE3aBHCUMYIO IEPEMEHHYIO,
T.€. COOTHOIIIEHUE BHUJA:
F(x,y,y)=0

HuddepennmnansHoe ypaBHEHUE v'=f(x,)
Ha3bIBACTCA YpaBHCHHUEM C pasaCIArOIIMMHACA
NIEPEMEHHBIMH, €CITH €r0 MOYKHO 3aITUCcaTh B BUJIC

' =o(x)B(y).

HuddepenumansHoe  ypaBHEHHME  MEPBOTO
nops/ika. YpaBHEHHE C  pa3elsIOMUMHUCS
EePEeMEHHBIMH.

OIIK-3
N-20mks3

26.

JuddepennmanbHoe ypaBHEHUE HA3bIBACTCS JIMHEHHBIM
OTHOCHUTEJIBHO  HEU3BECTHOW  (YHKIMHM U ee
HPOU3BOIHOM, €CIIM OHO MOXKET OBITh 3aITUCAHO B BH/IC:
y'+P(x)y =0(x),
IPH ATOM, eciiu 1paBasi 4acth Q(X) paBHa HYIIIO, TO TaKOE
ypaBHEHUE  HAa3bIBACTCS  JIMHCHHBIM  OJIHOPOIHBIM
nudGepeHIMaNTbHBIM YPAaBHEHHEM, €CIIM [paBas 4acTh
Q(X) He paBHa HyJIO, TO TAaKOE YpaBHEHHE Ha3bIBACTCS
JUHEHHBIM  HEOTHOPOAHBIM  TU(QepeHINATHHBIM
ypaBHEHHEM.
Jns  WHTErpupOBaHHsS  JMHEHHBIX  HEOJHOPOIHBIX
ypaBaenuit (Q(X)#0) npuUMEHsIOTCST B OCHOBHOM JIBa
merona: Metox beprymn u meron Jlarpanxa.

JIuneitnpie  auddepeHunanbHble
MIEPBOTO MOpAJIKa

YPaBHEHHUS

OIIK-3
N-20mnk3

27.

JluneitnpiM U depeHanbHbBIM ypaBHEHUEM N — TO

Hopsi/iKa HazbIBaeTcs J1I000€ ypaBHEHHE MEPBOI CTENEHH

OTHOCUTENIbHO (QYHKIMM ) M €€ MPOU3BOJIHBIX
room (n) .

v,y ...,y Buna:

Py + oy + "+t p Y D,y = f(3);

rae Po, P1, ...,pn — GYHKOHH OT X WM TOCTOSTHHBIC
BEJIMUMHBI, TpraeM Po #0.

Jluneiinoe auddepeHimaibHoe ypaBHEHUE N —
ro MmopsijKa

OIIK-3
N/I-20mxs3

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

YHCIIOBOU
Ha3bIBAETCS

Cymma YJICHOB OCCKOHEUHOU

IIOCJICA0BATCIBHOCTHU U, Uy U e

YHUCJIOBBIM pPAOOM.

o0
w Ry U, =D U
n=1
IIPU 3TOM YHCHIA U, , 1, ,...HA3bIBAIOT YWIEHAMH PAa, a Un —
00IIM

YICHOM pana. CymMmBI

n
S, =u, +u, +...+u, :Z”k , N=1,2, .. Ha3pIBAIOTCA
k=1

YaCTHBIMU  (YaCTHMYHBIMHM) CymMMaMH psjga. Psag

0
u, + u, +...+ u, +...= Zun Ha3bIBACTCA CXOAAIMMCH,

n=l1
CCJIN CXOAUTCH MMOCIICAOBATCIIBHOCTD €I'0 YaCTHBIX CYMM.
Ecan IIOCJIIEAOBATCIBbHOCTD HYaCTHBIX CyMM paaa
pacxoauTcda, T.€. HE HMMECT IIpCaciia, HWIW HMECT
0OeCKOHEUHBIH npeaci, TO paa Ha3bIBACTCA
pacxoaAamumcs.

IlonsiTue YHuCJI0BOI'o0
YHUCIOBOI'O psaaa.

pana. CxoauMoCTh

OIIK-3
N-20mnk3

29.

3HAKOYEPETYFOUIMICS PSAJI MOKHO 3aITMCATh B BUJIE:
u, =1y + iy —ty +o+ (=), +
rae u, >0, n=L23,...

[Tpusnak JlelOHuna.
Ecnu y 3HaKoyepedyue2ocs paoa

n+l
=y +uy —u, +o D",

abconommuovie
senuyunvl Ui yobi6arwom u, >u, >y >... U 00wuil 4ien

cmpemumes k wyno u, — 0, mo pso cxooumcsi.

3nakouepenyromuiics psn. [Ipusnak Jleionuna.

OIIK-3
N-20mnk3

30.

Ilon  ucneITaHMEM (ombITOM, JKCIIEPUMEHTOM)
IIOHMMAETCS BBIIIOJIHEHUE OIPEJEICHHOTO KOMILIEKCa
YCIIOBUH, B KOTOPBIX HA0JII0/1a€TCs TO UM NHOE SIBJICHUE,
dbukcupyercss TOT uUiauM MHOW pe3ynbpraT. CiydailHbIM

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 M3 OTOW Tpymmbel coObiTHi. 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)KHBIG, HECOBMECTHBIEC COOBITHS.

OIIK-3
N/1-3ormxs

32.

Beposmnocmuvio  cobbimusi A Ha3bIBAlOT OTHOIIICHUE
qrciia 0JIaronpusSTCTBYIOIIUX TOMY COOBITUIO UCXOOB K
0011IeMy YHCITy BCEX PaBHOBO3MOXHBIX HECOBMECTHBIX
3JIEMEHTAPHBIX UCXOJI0B, 00Pa3yIOIUX MOIHYIO FPYIIY.
Htak, BeposTHOCTH COOBITHS A omnpenensieTcs GopmMyoi
P (A) =m / n, Tie m - 4UCIO SIEMEHTAPHBIX UCXOMOB,
OTaronpuATCTBYIOMIMX A; N - YHUCIO0 BCEX BO3MOXKHBIX
AIIEMEHTAPHBIX UCXOJIOB UCIILITAHMUS.

Jnst mro60ro coObITHs A cripaBeJIMBO HEPaBEHCTRO: () <

P(A) <1.

Kilaccnueckoe — ompeneneHue
coObITusi. CBOKCTBA BEPOSTHOCTH.

BEPOSITHOCTHU

OIIK-3
N 1-3ormxs

33.

Cymmoii aByx cooObiTuii A u B HasweiBaercsa coObitue C,
coCTOfAlllee B TMOSBICHUHM XOTS OBl OJHOTO U3
cobpiTuit A nnm B.

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

B ciydae, KOoTJa coObITHSA A 1 B COBMECTHEI,
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—
npousBeaenue coobiTuii A u B.

34.

[IpowsBenenuem nByX coObiTuii A u B Ha3biBaeTcs
coopiTe C, cocrosiliee B COBMECTHOM MHOSIBJICHUH
coObITus A 1 coObiTHs B. BeposTHOCTh mpou3BeacHUS
JIBYX COOBITUH paBHA BEPOSTHOCTU 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  HACTYIUIGHUSI  JBYX
HE3aBHCHUMBIX COObITHII A u B paBHa MIPOU3BEICHUIO
BeposaTHocTel 3Tux coObituii: 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) = PBy)*Psi(A) + P(B2)*P2oA) +...+
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;)* P, (4)
P(A)

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
KOTOpOM  NpPUHMMAET  pa3jM4YHble  3HAYEHUsI B
3aBUCUMOCTH  OT  pPe3yabTara  CTOXaCTHYECKOIrO
JKCIIepUMEHTa WM omnbiTa. CilydaliHble BEJIMYUHBI,
HUMEIOIIHE KOJINYECTBEHHBIE rapameTpsl, T.C.
WU30JIMPOBaHHbIE  3HA4YEHHUA  C OIIpEEICHHBIMU
BEPOSITHOCTSIMHM,  HA3bIBAlOT  JUCKpeTHbIMU.  Ecim
cillyyaiiHas BeIMYMHA MOXET MpHUHUMATh Jr00oe
3HAQYEHUE B HEKOTOPOM HHTEpBAJE, T.€. HEIPEPBIBHOE
MHO’KECTBO BO3MOXHBIX 3HAUYEHUM, TO TaKas BEJIWYMHA
Ha3bIBAECTCSI HEIPEPBIBHOM.

Ciy4aiiHble BETUYUHBI

OIIK-3
N-3omnks3

38.

XapakTepUCTUKOW  CpPEJHEro 3HAYEHHs  CIy4alHOU
BEJIMYUHBl  CIY)KAT  MaTEMaTU4YECKOE  OXKUJAHUE.
Mamemamuueckum odxcuoanuem TUCKPETHOH cirydaitHON
BEJIMYMHBl HA3bIBAIOT CyMMY IIPOU3BEICHUN BCEX €€
BO3MOJKHBIX 3HAYCHUI HA UX BEPOSATHOCTH:

M(X) = x1p1 + x2p2 + ... +XnpPn.
Hucnepcueri  cnydallHOW BenMuuMHBl X Ha3bIBAIOT
MaTE€MaTU4ecKoe OXKUJAHWE KBajJpaTa OTKJIOHEHUS
CIy4yallHOM  BEJMYMHBI OT €€  MaTeMaTH4eCcKoro
0’KMJIaHHUSL:

D(X) = M(X — M(X))?.

Hucossle XapaKTEPUCTUKU
CIIy4alHOU BEJIUYMHBI

JTACKPETHOU

OIIK-3
N-3omnks3
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Cpeonum xeaopamuueckum OMKIOHEHUeM CIyJaiHOU
BEJIMYMHBI HA3bIBAIOT KBAAPATHBIN KOPEHb U3 TUCTIEPCUU:

o(X) = D(X)

39.

Maremaruueckas CTaTHCTUKA 3aHUMAaETCs
YCTaHOBJIEHUEM 3aKOHOMEPHOCTEH, KOTOPBIM
MOJYMHEHBl MAacCOBbIE CIIy4aiHbIe SIBJICHHS, HA OCHOBE
00pabOTKM CTATHCTUYECKUX JAHHBIX, IOJYYCHHBIX B
pe3ynbraTe HaOmoAeHU. [IByMsI OCHOBHBIMHU 3aJlauaMu
MaTEeMaTUYECKOU CTATUCTUKH SIBJISTIOTCS:

- ompejeNieHue crnoco0oB cOopa U TPYNIHPOBKU ITHUX
CTATUCTUYECKUX JAHHBIX;

- pa3paboTKa METOAOB aHallM3a MOJYYCHHBIX JAHHBIX B
3aBUCHUMOCTH OT 1eJIeH UCCIICOBAHMUS.

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 pPacCMAaTpUBAIOT M IPOTUBOpPEYALLYIO €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.KOHKypprIOLueIZ (ambTEepHATUBHOMN) HAa3BIBAIOT

TUIIOTE3Y Hl» KOTOpass NPOTUBOPEYUT HYJIEBOM.

BeiiBuHyTas THMOTE3a MOXET OBITH NPAaBUIBHOM WIIH
HENPaBWJIbHOM, MOITOMY BO3HHUKAE€T HEOOXOAMMOCTH €€

MIPOBEPKHU. [Tockonbky MIPOBEPKY MIPOU3BOJIAT
CTAaTUCTAYECKUMU METOIaMH, eé HA3bIBAIOT
CTaTUCTUYECKOH.

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

OIIK-3
N1-3omks

Bonpocs! 3akpsIToro tumna, 1cemectp
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41.

7 -8 -1 -4
Econ A= ,aB=

o o0 2 3

1 0 -7 -9 .
, TO MOXHO HalTH
-5 8 5

3 -6 5 -3
A) 2AB
B) 3BA
B) 2A-4B
) A+0,5B
D) A+3B

OIIK-3
N-lonks

42.

12 2 4
A= B= :
JlaHbpl MaTpULLbI [3 Oj u (0 5}

Brruuciure (AB)™+A+3B
A) (9 20)
17 27

OIIK-3
NI-lomnks
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43.

2
Ecim A=| 3 |, B=(5 6), 0 AB paBHo
3)
l 2 15
3 0 25

~30
~10 -25
B) (6

10 12
r|15 18

25 30

OIIK-3
N-lomnks

44,

Il)5
6
1 -2 3

Onpenenurens A=0 1 2| paBeH
4 -1 1

A) 4

b) 8

B)7

I -3

OIIK-3
N/I-lomxs
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) -25

45.

Cpennee apuMeTHUECKOE KOPHEN CHCTEMBI
2X—-y+2z=0,

ypaBHEeHHI | 4X + Y + 4Z =6, paBHO

X+y+2z=4

A)1l

b) 2

B)-1

-2

[ -4

OIIK-3
N-lonks

46.

MeToabl penieHus: CUCTEM JINHEMHBIX
YPaBHEHHUI IEIIATCS Ha:

A) IIpsiMble U UTEpATUBHBIE

b) [IpsiMbie 1 KOCBEHHBIE

B) HauanbHble 1 KOHEUHBIE

I') OnpenenenHbie 1 HEONPEIETICHHbBIE
J1) IIpocTbie U CroKHBIE

OIIK-3
N -4omxks

47.

OCHOBHOI OAX0/ IPH MOCTPOEHUU (HOPMYJT
YUCJIEHHOTO Ju(pPepeHInpoBaHus:

A) Perpeccust yHKIIMu

b) Koppensuus pynkuuum

B) Annpokcumanus GpyHKUIUN

I') M3onsauus pyHkmm

OIIK-3
N -4omnxks

48.

Brruucnuts 3HaueHNe MpOU3BOIHOMN (YHKITUN B
1

ykasannoi touke: f(X)= 2X\/_ — —\/_ ; £'(4)

X

A)6

OIIK-3
N-lonks
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B) 2
B) 6,0625
)0
A1

49.

MatepuraiabHasi TOYKa JIBHXKETCS 110 3aKOHY
s=6t* — 3t + 2. Onpemenure yCKOpeHUe
MAaTEPUAIIBHON TOUKHU.

A) 12

b) 6

B) 3

2

[0 -3

OIIK-3
N-lomnks

50.

Haiitu 3HaveHus X, TpU KOTOPBIX (PYHKIIUSA
9
f(X)=4X+— umeeT 3KCTPEMYyMBI:
X

A)-15;1,5
b)-2;2
B)1;0
N3

) -5

OIIK-3
N-lonks

51.

VYpaBHEHUE IUTOCKOCTH, MPOXOISIIEH YEPE3 TpU
toukn M1(1;-3;4), M2(0;-2;-1), M3(1;1;-1)
paBHO:

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

b) 5y-4z+14 =0

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

) 4z-14=0

J1) 15x-14 =0

OIIK-3
N/I-lomxs
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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  TIPOM3BEACHHUS  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 CHCTEMBI YCIEBAEMOCTh 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
0a/uioB, OJIM3KMM K MaKCUMaJbHOMY; AaHAJIM3MPYET IIOJIyY€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
JUCLUIUIMHBI OCBOEHO YaCTHYHO, HO IPOOEIIbI HEe HOCAT CYLIECTBEHHOIO XapakTepa, O0IbIIMHCTBO
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.



