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1. Onucanue mokasartejieili H KPUTEPHEB OIEHHBAHHS HA Pa3JIHYHBLIX
yTAnax HX (POPMHUPOBAHUS, OIIHCAHHE IIKAJ OlleHHBAHHUS

Kommnerenumsa (1u),
WHIUKATOP (BI)

YpoBHHU CPOPMUPOBAHHOCTH KOMITETEHIH (W )

MunuManbHBINA
YPOBEHEL HE
OOCTUTHYT

(HEYyIOBJIETBOPH

TEILHO)
2 Damnna

MunnMansHEL
11 YPOBEHB
(yooBieTBOpH
TEIBHO)

3 Ddamna

Cpennui
YPOBEHB

(xopormo)
4 banna

Bricoxui
yPOBEHB
(OTIMYHO)
5 baywtoB

Kovnemenyua: OIIK-3

PesyneraThl Omcymemeayrom Hacmuunbvie Xopouiue 3HaHuA Omauunble 3HAHUA €
DﬁquHH_H Mo | SHAHUA SHAHUA OCHOBHBIX HOHUMAHUCM
JTUCIHHUILIHHE OCHOBHBEBIX OCHOBHEIX MOHATHMN cHocoH086
(MD,II}’.TIID): INNoHATHH ) INOHATHH ) AHAJIUMTHYECKOH NPUMCHCHUA K
Hnouxamop: AHAJIMTHY eCKOM aHAJTUTUYECKOH | reomeTpuy, peuicHU 3a0au t
reoMeTpHH, reoMeTpPHH, JTUHeHHOoN’ npogheccuo HaTbHO U
N ]1-Lomics JNUHEHHOT JIUH eHHOH anre6pol, oeamenbHocmu
llpumenser . anredpel, anredbpel, auddepeHHaIb OCHOBHBIX
E;EEE:EHLIECHHH ﬂ;ifdJEIJEHHHHﬂbHH .::g}iEIJEHHHHﬂH HOTI'O H NMOHATHMN
. HHTerpajbHOoro ¥
AHAMTHHECKON UHTEr pajbHOTO UHTEerpajbHOTO HCLIHCEEHHH AT ECROR
FEDM%TI}HUH’ UCYHCJIeEHUA HMCYHCJIEHHUA d}}”HHLIHH OJJHOH FEDM%TDHUH’
JIMHEMHOW ajrebpol, . " . JIMHEMHOM
b epeHIHATLHOTO GyHKUMH  OAHOH | YHKUMHM OAHOH | mepeMeHHOM. JAreBp
nepeMeHHOH. nepeMeHHOH. :
H UHTerpajbHOro nuddepeHIManbH
UCUYHUCJIEHUA ) oro 1
GYHKIIHH OJHOH
epeMeHHOI, UHTEerpajbHOro
UCYHUCJIEHUA
GVHKIIHH OJTHOM
nepeMeHHOH.
Omcymcmeyrom Yacmuunele Vyeem Ymeem
VMCHUSA VMCHUS HCITOJIE3 0BATE HCITOJIE30BATE
UCITOJIE30BATE HCITOJIE30BATh METO/IEI METO/IEI
METO/IbI METO/IbI aHAJIMTHYECKOMH aH AJIH THY eCKOH
AHAJIMTHY eCKOM AHAJIMTHYECKOH | reoMeTpHH, reoMeTpPHH,
reoMeTpHH, reoOMeTpHH, JJUHEHUHOH JIMHEMHOU
JIMHEUHOH JIMHeHHOH anreépol, anredpel,
anredpel, airedpsl, mMddepeHuuant | guddepeHIHalbH
auddepenumanel | guddepeHiiHaa | HOro H | OTOH
oro U | BHOTO U | MHTEerpajibHOT0 UHTerpajbHOro
WHTerpajbHOTro UHTerpajbHOro | MCYHUCJIeHUA UCYMCTIEHUSA
UCUHUCJIeHUSA UCUYMCJIEH U GYHKUHHA OAHOH | QYHKIHH OJHOH
GYHKIMA ~ OJHOM | PVHKI[MH OJHOM | mepeMeHHOH [AJis | nepeMeHHOM A4
nepeMeHHoOH JAid | nepeMeHHOM pelleHHMA 3aja4 | peluieHUd 3aja4
pelleHHWda  3ajad | A1d  pelleHHdA | npodeccHoHalbH | nMpodeccHOHaNbHO
npodeccioHalbHO | 3aja4 oM JedTeJbHOCTH. | U edTebHOCTH,
1 aeare 1IbHOCTH. npodeccHoHalb TpeOyIOIMX
HOH HHHOBAIIHOHHBIX
AedATeJIbHOCTH. HJIH HCCTaHapTHEIX
MOJIXOJI0B H
METOJIOB PELICHHS
He enadeem Yacmuuno Braoeem Braoeem nasvikamu
OOKYMEHT ,.”':'ﬂ WG PIKAM gladeem HadebIKAdMU HCITOJIB30BATE
SNEKTPOHHOW NOAMHGAL30BaTE HasbIKaMU HCITOJIB2 0BATE METO/IEI
Ceprudjikar:  2C0000043E9ABBBIS2209EFRARIAFFO000043E HCIIONL30BATE METOTbI Al AU THY eCKO
Bnanenu: Hebayxosa Tareana AneKROSIH ruy ecro A METOIBI aHaJIMTHYeCKOH reoMeTpHH,
reoMeTpHH, AHAJIMTHYECKOH | reoMeTpPHH, JIMHEMHOH
Oeiicteifrenen: ¢ 19.08.2022 no 19.08.2023 JTUHEeUHOH reoMeTpHH, JIMHEUHOH anredpoi,




anreodpel,
auddepeHManbH
oro U
WHTEerpajibHOTO
UCUHUCJIEHUA
OYHKIIUKM  OJHOM
nepeMeHHOH s
pelmleHUa  3ajay
npod eccH oHaJbHO
H AedATeJIbHOCTH.

JIHHEeUHOH
aareopel,

nud depennuan
bLHOTO H
UHTerpajbHOTO
HUCYHUCJIEH s
GVHKIIHH OQHOH
nepeMeHHOH
Ul pelleHHus
3a/ia4
npodeccHoHalb
HOH
JleTeJIbHOCTH.

anreopel,
JMddepeHHaIb
HOTO H
HHTEerpajabHOTo
HCYH CJIEHUA
GYHKIIUM  OfHOH
nepeMeHHOH [Jid
penleHUd  3aja4
npodeccCioHa/lbH
OH AedTeJIbHOCTH.

nuddepeHHaNbLH
oro 5]
UHTEerpajbHOro
UCYUCJIEHUA
GVHKIHH
nepeMeHHoHu  JiJisd
pemeHud 3ajad
npod eccHoOHaJIbHO
H fedaTe/IbHOCTH,
TpeOVIOIIHX
WHHOBAIMOHHEIX
HWJIH HECTAH]1apTHEIX
MOJIXOJIOB H
METO/IOB pELIEHHS.

OJTHOH

Huouxamop: Omcymemeyrom Hacmuunvie Xopouwiue 3Hanus OmauuHble 3HAHUA €
W -20mk.3 SHAHUA SHAHUA OCHOBHBIX NOHUMAHUCM
[TpuMeHseT OCHOBHbIX OCHOBHBIX MOHATHIA TEOPHH cnocofoe
MaTeMAaTHI eCKHii NOHATHUH TEOPHH MOHATHH TCOPHH | (pYHKIHH NPUMCHCHUA K
armapaT Teopun | PYHKIHH pyHKIHH HECKOJIbKHX peuicHUo 3a0a4
(DYHKIIMH HECKOJBKHX | HECKOIBKHX HECKOJIbKHX MepeMEHHEIX, npogheccuo HATbHO U
epEMEHHEIX, TeopHH | NEPEMEHHBIX, [IEpEMEHHBIX, TeopHH (hYHKI[HH desamenbHoCmu
(byHKLi TEOPHH (PYHKIHH TEOpHH PYHKLIHH | goMITIeKCHOTO OCHOBH bIX
KOMIUIEKCHOL'O KOMIUIEKCHOT'O KOMITJIEKCHOTO [epeMeHHOT0, MOHATHNA TEOPHH
[epeMeHHOro, Teopuu | EPEMEHHOTO, [IEPEMEHHOTO, TEOPHH PSJIOB, (QyHKIIH
PSIOB, TEOpPHH TCOpHH PAJIOB, TCOpHH pPAJIOB, TEOPHH HECKOJILKHX
nudpepeHIHATLHBIX TEOPHH TEOpPHH JuddepenIHATEH [epeMEHHBIX,
ypaBHEHHIL. HHd)(bepEHuiiﬂHLHH HH(bd)epEHHHﬂJEL BIX YpaBHEHHIA. TeopHH (Y HKIIMIT
X YpaBHEHHH. HBIX YpaBHEHHII. KOMIUIEKCHOT' O
EpEMEHHOT O,
TEOPHH PAJIOB,
TEOPHH
au(ppepeHIIHATBHBIX
VpaBHEHHH.
Omcymemeyrom Hacmuunvie Ymeem Ymeem
VMCHUA VMCHUA HCITOJIB30BATh HCITOJIB30BAaTh
HCITOIb30BATh HCITOJIL30BATh METO/IbI TEOPHH METO/ bl TEOPHH
METO/IbI TEOPHH METO/IbI TEOPHH (pVHKLHH (pYHKLHH
(h VHKLIHH (pYHKLHH HECKOJIBKHX HECKOJIBKHX
HECKOJIBKHX HECKOJIBKHX [TepEMEHHBIX, [IEpEMEHHBIX,
MepeEMEHHBIX, epeMEHHBIX, TEOPHH (PYHKIIHH TEOPHH (Y HKIHH
TEOPHH (PYHKIHH TEOPHH (PYHKLHH | KOMITJIEKCHOTO KOMITJIEKCHOT O
KOMIUIEKCHOT'O KOMITJIEKCHOTO IEpEMEHHOTO, ITEPEMEHHOT O,
IIEPEMEHHOT O, IEPEMEHHOTO, TEOPHH PsIJI0B, TEOPHH PAJIOB,
TEOPHH PsAJIOB, TEOPHH PAJIOB, TEOPHH TEOPHH
TEOPHH TEOpHH JuddepenHaney | U epeHIHATBHBIX
JupdepeHHanbHel | JU(pQepeHIHalE | BIX VpaBHEHHH 1A | YpaBHEHHH JJid
X VpaBHEHHH [/ HBIX YpaBHCHHUH pelleHHd 3a/a4 peleHud 3a4a4
pelieHHd 3aja4 JU151 pelleHus npodeccuoHalbH | NpodecCHOHANBHO
npodecCHOHaJILHO | 3ajay O AeATEe/IbHOCTH. | ¥ 1eATeJIbHOCTH,
1 fedaTe IbHOCTH. npodeccHoHalb TpeOYIOIHMX
HOH HHHOBAILHOHHEIX
NeATe/IbHOCTH. HJIH HECTaHapTHBIX
ITOJIXOJIOB H
METOJ OB PELIECHHS.
He eradeem Yacmuumo Braodeem Braodeem nasvikamu
HABbIKAMU graocem HABBIKAMU MCITOJIB30BATh
HCITOIBL30BATh HABbIKAMU MCITOJIBE30BATh METOIBI TEOPHH
NOKYMEHT NoamASKEOAB! TEOPHH MCITOJIL30BATh METO/IbI TEOPHH (pVHKLIHH
SNEKTPOHHOM HD[EI@MHH METO/IbI TEOPHUH (G yHKLHH HECKOJIbKHX
Ceprudpkar: 2C0000043ESABEBOS2203EaEoangtyR043E q)yH KLIHMH HECKOIBKIX [IepEMEHHEIX,
Bnapengu:  Uebsyxosa Tatbana Anekarpagife HupIx, HECKOJIBKHX EpEMEHHBIX, TeopHH (Y HKITHIT
TEOPHH (PYHKIHH [IEPEMEHHEIX, TEOPHH (PVHKIIHHA KOMITJIEKCHOT O
Neictedrenay: ¢ 19.08.2022 no 19.08.2023 KOMILICKCHOI'O TCOpHH q)YHKHHﬁ KOMIUICKCHOI'O IMNEPEMEHHOI'O,




IIEPEMEHHOT O, KOMILIEKCHOI'O [IEPEMEHHOTO, TEOPHH PSIJIOB,
TEOPHUH PSIJIOB, [IEPEMEHHOTO, TEOPHH PSJIOB, TEOPHH
TEOPHH TEOPHH PSJIOB, TEOPHUH nugdepe HIHATBEHEIX
JupdepeHIIHATEHEL | TEOPHH IU(Q(pEepeHIMATEH | YpaBHEHUH 415
X YpaBHEHHH /14 muddepeHIHalE | BIX YpaBHEHMI A9 | pelleHHA 3a4a4
pelleHHd 3a4a4 HBIX YpaBHEHHIA pellleHHd 3aa4 npodeccioHalbHO
npodeccHoHaJlbHO | [J1A pelleHHusd npodeccioHalbH | ¥ AedTeJbHOCTH,
U nedTeJIbHOCTH. 3aa4 O AeATeJbHOCTH. | TpeOyIOImHX
npodeccHoHalb HHHOBAaIMOHHLIX
HOH HWJIH HECTAH]1apTHBIX
NesaTeJIbHOCTH. [MOJIX0/I0B H
METO/IOB pELIEHHS.
Huouxamop: Omcymcmeyrom Yacmuunble Xopouiue 3HaHua Omauynbie 3HAHUA C
W-30mk.3 IHAHUA FHAHUA OCHOBHBIX HOHUMAHUCM
[TpuMeHsieT DCHDEHE:H DCHDEHEI}E MOHATHW TEOPHH | CHOCOO0E
MAaTeMAaTHI eCKHii MOHATHH  TEOPHUH | MOHATHH TCOPHH | BepoATHOCTEH M | NPUMCHCHUA K
anmapar TeopHH BEPOSITHOCTEH H | BEpOATHOCTEH H | MaTeMaTH4eCKOI peuicHue 3a0ay
BEpOSITHOCTEH MaTEMAaTHIECKOH MaTEMAaTHICCKOH | CcTAaTHCTHKM. npogheccuo HaIbHO U
MATEMATHIECKOI CTATHCTHKH. CTATHCTHKH. 0 eAmeIbHOCINU
CTATHCTHEM. OCHOBHBIX NOHATHW
TEOPHH
BEPOATHOCTEH H
MaTeMaTHIECKOH
CTATUCTHKH.
Omcymemeyrom Hacmuunvie Yumeem Ymeem
VM CHUA VMEHUA HCITOJIE3 0BATE HCITOJIL30BATE
HCITOJIL30BATE HCITOJIL30BATE METO/ILI TEOPHH METO/IBI TEOPHH
METO/IbI TEOPHH METO/ILI TEOPHH BEPOATHOCTEH H BEPOATHOCTEH H
BEPOSITHOCTEH H BEPOSITHOCTEH H MaTeMaTHYeCcKOH MaTeMaTHYIECKOH
MaTEMaTHIECKOH MATEMATHYECKOH | CTATHCTHKH JJIA CTATUCTHKH JIJ15
CTATHCTHKH 11 CTAaTHCTHKH JJ15 peleHUd 3a/1a4 pellleHHd 3a4a4
pelleHUs 3a4a4 pemleHUd 3a7a4y | npodeccMoHaAbH | npodeccCHoHalbHO
npodeccHoHalibHO | NpodeccHoHaNb | oH JedATeJbHOCTH. | H JeATe/IbHOCTH,
H aedTeJIbHOCTH. HOH TpeOVYIOIIHX
NesaATeJIbHOCTH. HHHOBAI[HOHHLIX
WJIH HECTAH]1aPTHEIX
MOJIX0JIOB H
METOJIOB PELICHHS.
He snaoeem Yacmuuno Braoeem Brnaoeem naswvixamu
HA6bIKAMU g1aoecm HAGbIKAMU HCITOJIL30BATE
HUCITOJIL30BATE HABBLIKAMU HCITOJIL30BATE METO/ILI TEOPHH
METO/IEI TEOPHH HCITOJIL30BATh METO/IBI TEOPHH BEPOSITHOCTEHN U
BEPOSITHOCTEHN H METO]IBI TEOPHUHU BEPOSATHOCTEHN U MaTeMaTHYeCKOH
MaTeMaTHIeCKOH BEPOSITHOCTEH H MaTeMaTHIeCKOH CTATUCTHKH /15
CTAaTHCTHKH J1J15 MaTeEMaTHYeCKOH | CTAaTHUCTHEH /15 pelleHHd 3a4a4
pelleHHd 3a4a4 CTAaTHCTHKH JJ15 pelleHHd 3a4a4 npodecCHOHaJAbHO
npodeccHoHaJbHO | pPeliieHUA 3a/ia4 | npodeccHOHaA/NbH | U 1edATe/IbHOCTH,
H JedATeIbHOCTH. npodeccHoHalb | OH JedTelbHOCTH. | TpeOYIOIIHX
HOH HHHOBAITHOHHLIX
NesaTeJIbHOCTH. HWJIH HECTAH]1apTHBIX
[MOJIX0/I0B H
METO/IOB pELIEHHS.
Huouxamop: Omcymemeyrom Hacmuunvie Xopouiue 3Hanua OmauyHble 3HAHUA ¢
T -donk.3 IHAHUA IHAHUA OCHOBHBIX HOHUMAHUCM
ITprMensieT DCHDEHE:H DCHDEHEI}E NOHATHIA cnocohoe
MATeM AT CKI MOHATHH NMOHATHH qHCIIeHHEI X HPUMCHCHUA K
annapar__SeeienH LR MEARTCHHBIX HHCJICHHBIX METO/10B. PeUICHUIO 3G0a .
INEKTPOHHOW NOAMYE R OB. METO]I0B. npogeccuoHaTbHo U
ceprudhh® TORHBo043E9ABSRI52204E7BA500060000043E deamenbHocmu
Bnanensu: llleGayxoea TaTenAHa AnekdaHopoBHa OCHOEH BIX
MOHATHMN

Nencteutened: ¢ 19.08.2022 no 19.08.2023



HHCICHHEBIX

METOI0B.
Omeymemeyrom Hacmuunbvie Yueem Ymeem
VMCHUA VMEHUA HCITOJIE3 0BaTh HCIT0JIL30BaThL
HCIT0JIL30BaThL HCITOJIL30BaTh JHCJICHHLIS JHUCJIEHHEIE METO/ILI
JHUCJICHHEIE METOLI | YHCICHHLIS METOJIBI /15 JiJ151 pelleH us
JIJ151 pelieHu s METO/IbI JJ14 pelleHUHA 3a4a4 3aziay
3a/ia4 peuteHUd 3a7a4 | npodeccMoHaAbH | npodeccCHoOHalbHO
npodeccioHalbHO | NMpodeccHoHalb | OM AeATe/JbHOCTH. | H AedTeJbHOCTH,
H nedATeJIbHOCTH. HOH TpeOVIOIIHX
NedaTeJbHOCTH. HHHOBALIHO HHLIX
HWJIH HECTAH]1apTHEIX
MOJIXOJ0B H
METO/IOB pELIEHHS.
He graoeem Yacmuuno Braodeem Braoeem nasvixamu
HABbIKAMU gladeem HAGBIKAMU HCITOJIL30BAThL
HCITOJIL30BAThL HABbLIKAMU HCITOJIE3 0BATh JHUCJIEHHEIE METO/ILI
JHUCJIEHHEIE METOLI | HCITOJIL30BAaTh JHUCIICHHEIE J1J151 pelleHus
JJ1s1 pelleHu s JHCIECHHEIE METOJIbI 119 3ajiay
3aja4d METO/IBI 114 peleHUd 3a/1a4 npodeccHoHalbHO
npodgeccHoHa/JLHO | pelleHMd 3a/a4 | npodecCHoOHaNbBH | | gedTe/IbHOCTH,
H aedTeJIbHOCTH. npodeccuoHalb | oif JeATeJbHOCTH. | TpeOyIommx
HOH HHHOBAL[HOHHBIX
nedaTeJIbLHOCTH. WJIH HECTAH]1aPTHEIX
MOJIXOJOB H

MCTOIOB PCIHICHHA.

OuenuBaHue ypoBHA C()OPMUPOBAHHOCTH KOMIETEHIIUHN O JUCHUILIMHE OCYIIECTBIAECTCA
Ha ocHOBe «[lomokeHMs 0 MPOBEAEHUM TEKYMIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOTHOM
arrecranuy  O0yJarommuxcs mno 00pa3oBaTeNnbHBEIM IMPOrpaMMaM  BBICHIEr0 OOpa3zoBaHud -
mporpamMmmam OakaiaBpuara, MPOrpaMMaM CIEIHATUTETd, MPOTPaMMaM MAarucTparypel - B
(penepampHOM TrOCYZApCTBEHHOM ABTOHOMHOM 00pa3oBaTeIbHOM YUPEKACHUM  BEICHIETO
oOpazoBanus «CeBepo-KaBkazckuii (penepabHBIN YHUBEPCUTET» B AKTYVATBHOM PETAKIIHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Bnaneneu:
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OIIEHOYHBIE CPEJ/ICTBA JJISI TIPOBEPKH YPOBHS C®OOPMHUPOBAHHOCTHU KOMITETEHIIUNA

Homep

32 IAHAS IIpaBUILHBIN 0TBET Coaep:xaHue Bompoca KoMneTeHus

Bonmpocel OTKpPEITOrO THIA (BOOPOCH K SK3aMEHY), | cemecTp

[Tpamoyromsnas Tabmuma u3 m - n aucen, cogepxkamas m | [Jogsrue MATPULIBI. HﬂﬁCTBHH HaJ] MAaTPULAMU
— CTPOK U 1 CTONOLOB HA3BIBAETCA Mampuyeu. JlencTBua:

1. 1.Cnosxenne Marpul, OTMHAKOBOTO pa3Mepa.
2. YMHOKEHHE MATPULEI HA YHCIIO.
3. YMHOKEHNE MaTPUIL.

OIIK-3
N]1-1omx3

Cucrema, comepskarias 11 JIMTHCHHBIX ypaBHEHWH ¢ N | HeBBIPOKICHHEIC CUCTEMBI JTMHEHHBIX
HEU3BECTHBEIMMU: A- X = B, nazemaerca ypaBHEeHUH. MeTOo 1Bl pelieHUs

HEBLIPOKIEHHON, €Ccim  OCHOBHAs  marpuna A
HEBRIPOKACHHAA. MaTpUUHEINL METOZ PEHIEHUA CHUCTEM
TUHEWHBIX YPABHEHUM OMpeneasercsa (hOpMymnoit:

X=A" B
2. Merona Kpamepa: Ecmu onpenenurens MaTpUIBEl CHCTEMEL

OTIMYEH OT HYJIA, TO CHCTEMA UMEET PENIEHUE U MPUTOM
TOJIEKO OJHO. ITO PEMIEHNE OMPENEIsaeTca (PopMyIamu:

A,

X, =—, rae A — Onpenenurenb MATPHULBI CUCTEMBI U
Ax — OTIpEAETEE MATPULIBL, TOTYYAEMOH U3 MATPUIIEL

CHCTEeMBI 3aMeHOH k—oro croabiia croadiioM ¢cBOOOIHEIX
4JICHOB.

BekTop — HampasaeHHBIN OTPE30K. JIMHENHBIE oneparn: BEI{TGIJLI. JlvHeuHEBIE OIepaly HaJl BEKTOpaMH OTK.3
3. Crnoxenue BEKTOPOB. Berauranue BEKTOPOB. -1
=1 OIIK3

[TpouzBenenue BekTOpa HA YUCIO.

[Tycts mamel mBa BekTopa a u b. CKamApHEIMH CramsipHoe IIPONU3BC/ICHUC BCKTOPOB.

— OIIK-3
4. R RN imyx BexTopoB a4 m b Hastsaercs BelpaxeHue d4epe3 KOOpPAUHATHI BEKTOPOB. T L omcs

Cepdurar:  2CP0GIIECTEDBPABRIOEBHPOAFBEHSHNIO TIHH OTHX BEKTOPOB, CKEL]IH]JHDE: I[TPOU3BC/ICHUC IICPIICHIHUKYIIAPHBIX

bnaneneu. Lleb3yxoBa |aTeAHa AneKcadHpoBHa
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YMHOKCHHOMY Ha KOCHHYC VyIJld MEKAy HHUMHU. | BEKTOPOB.
CkansapHoe MPOM3BEAECHUE JBYX BEKTOPOB PABHO CyMME
TPOU3BEIEHNN UX OTHOMMEHHBIX KOOpAUHAT. CKansapHoe
MPOU3BENEHNE [OBYX MEPHEHIUKYIAPHBIX BEKTOPOB
pasHo (.

[Tyctb BekTopsl (U b3amanel B KOOpIMHATAX Brepa)keHHe  BEKTOPHOIO M CMEIIAHHOTO
— — HpﬂH:}BEHEHHH qepEB KDDPﬂHHﬂTBI MHOKHUMBIX

a=4{x,y,2}, b=1{%, ¥, 2,}. Torma | gexropos.
—1 |1 & 5% W
(Ib :C{' ; ; &

[ V22a| |22 X5| Xy V2l

[TycTe maHel Tpu BEKTOpPA B KOOpAWHATAX

5 E OIIK-3
: a=1{x,y,5}0={x, .2, }.c ={x;,y5,2;}. Torna WJ1-1omxs
CMEMIAHHOE TPOM3BEAECHHUE HSTUX BEKTOPOB MOIKHO
BBIYMCIIUTE O (POPMYIIE:
'xl }JI ZI
(lable) =|x, vy, 2z,|.
Ay Vs &
Y paBHeHHE MPAMOH € yra0BEIM K03( prrinenrom. Odmiee | Bujpl ypaBHEHHI IPAMOM HA IITIOCKOCTH
6 YpPaBHEHHE IIPAMOH. YPABHEHUE INPAMOM B OTpE3Kax. OIIK-3
’ Hopmansnoe ypaBHEHME NpsAMON. Y paBHEHHE TPSMOW, N]1-1omx3
TPOXOIANIEH depe3 OBe 3aJaHHBIE TOUKH.
[TpouzBogHas ot anreOpandecKkonl CyMMBI IBYX (PyHKIMH [IpaBuma BBIYHCJICHU A [IPOU3BO/IHBIX,
paBHa anreOpandecKod CyMME MPOU3BOMAHBIX OT STHX | cpenapuHEIE C apupMeTHdecKUMH J1eHCTBUSIMU
Qynxumit. (u+v) =u' £v'. HaJl PYHKIIHIMH OIIK-3
7. Ecm pynximn u = ¢(x) 1 v =w(x) umeror B Touke X NJT-10mxs

PRI /EACTTPaBeIBa (hopMyITa
{IHE POHHOW MOAMMCHIO
DORDIE

Ceprudmkar: 2C oA R BO5P20AF TBA500060000043E

TBrageneq tHeb3yxoEa TaTeRAa AJTERCaIApOBHA
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Ecrm pysknym U = @(JL‘) uv= u/(x) MMEIOT B TOUKE X

MpOM3BOAHEIC, mpuueM B 910l Touke V#(, TO
cnpasennBa popmyiia
)

f ’
I uv—uy
— j— 2 .
Vv V

Oynkuma F(x) naseBaerca nmepBooOpazHON (PyHKIMEH
Gyuxmmm f(x) Ha orpeske [a,b], ecnmu B mobo0it TOuke
3TOTO OTpe3Ka BEPHO paBeHCTBO: F'(x) = f(x).

Heompenenennsim  unTerpamom  (Qyakumm  f(x)
HA3BIBACTCS COBOKYMHOCTE IEPBOOOPA3HBIX (DYHKIIUI,

KOTOPEIE OMPEAETEHBI COOTHOILIEHUEM:
F(x) + C.

[lepBOOOpa3Has (O YHKIIAH. [lonstue
HEOMPE/ICIICHHOIO MHTEerpaia

OIIK-3
NJ1-1omx3

([ rva) =P+ 0y = £x

([ fGde)= £ (o)

[ar(x) = F(x)+ C;

j(u +Vv—w)dx = szdx+ Ivdx —jwdx;

HEKOTOPEIE (DYHKIIMH OT X.

JC-fds=C[ fx)dx:

Frﬂ;e u-_. Vj W —

CBOMCTBA HEOIPEICACHHOIO HHTErpaia

OI1IK-3
NJ1-1omx3

10.

WMurerpan myreéM TOXKAECTBEHHBIX MPEOOpPA30BAHUMN
DOOBIHTErPATEHON  (PYHKIWUMA (WM  BBIPAKEHUA) U
MPUMEHEHUS CBOMCTB MHTErPaia MPUBOIUTCI K OTHOMY
WJIM HECKOJIbKUM MHTETPAIAM SJIEMEHTAPHBIX (DYHKIUH.
[TppmennM  TONBKO Ui HEKOTOPBIX  BECHMA
OTPAHUUYEHHBIX KIACCOB (DYHKIMNH

MeTo/1 HermoCcpeICTBEHHOTO HHTEIPUPOBAHUS

Ceptudmkar:
Bnageneu:

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNWMCLIO

2C0000043E9ABBBS952205E7BAS00060000043E
Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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1.

Ecm TpeOyercs HaliTh MHTErpat I f(x)dx , HO cmOXKHO

OTBICKATh NEPBOOOPA3HYIO, TO C MOMOIIBIO 3AMEHEI X =
¢(t) m dx = ¢'(t)dt momygaercs:

[ e = [ flotene' .

3aMeHa IIEPEMEHHOM B  HEONpeaeIeHHOM

UHTErpaje

OIIK-3
NJ1-1omx3

12.

Cnoco®  ocHoBan Ha  (Qopmyne  NPOU3BOTHOMN
npousBeneHusd: (uv)' =u'v + v'u, roe u u v — HEKOTOpPEIE
¢yakmm ot x. B audepenumansuon dopme: d(uv) =
udv +  vdu.  IlpounTterpupoBaB,  MOJIYYAEM:

Id(uv) = Iudv + Iva’u , 4 B COOTBETCTBHUH CO CBOMCTBAMU

HEOIIPENEIICHHOTO UHTErpana: uv = Iua’v + Im’u 158315

Iudv = UV —_[va’u .

MeTo UHTErpupOBAHUS I10 YACTSIM

OIIK-3
N]1-1omx3

13.

Ecm (pynkimsa F(x) — kakag- mubo neppooOpasHas ot
HEMpepsIBHOU (pyHkumu {(x), TO

jlf (x)dx = F(b) - F(a)

b
WNuorma mpumenstor odboznauenue F(b) — F(a) = F(x)‘

[

Gopmyna HeroTtona — Jlenbuuna npencrasiser coOou
00mmMiI 1mOoAX0J K  HAXOXKICHHI0  ONPENEIICHHBIX
WHTET PAJIOB.

Teopema HeroTona-Jlenouuna

OIIK-3
NJ1-1omx3

14,

Ceptudmkar:

20

s BEIUHCIICHUA OMIPERETEHHBIX WHTETPAJIOB
IPUMEHSFOTCSA METOIEI MO ICTAHOBKH (3aMEHEI
MEPEMEHHOHN ), METO UHTETPUPOBAHUS MO YACTAM, TE KE
IPUEMEL HaX 0KIECHUI IEPBOOOPA3HEIX T
TPUT OHOMETPHUECKUX, HppaIioOHATLHBIX

%ﬂﬁﬁ%@ﬁ@mﬁum{ Oco0eHHOCTRBIO ABIACTCS

D NAEROBEEO52 Ty BRI IIPUMEHCHUH 3THX ITPHCMOB HATO

[IpreMsl
MHTECTPAIOB

BBIYHUCJICHHUA OITPpCACIICHHBIX

OIIK-3
NJ1-10omk3

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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pacnopoCTpaHATe INpPeodpazoBAHME HE TOJIBKO HA
MONBIHTErPAJBHYIO  (PYHKIMIO, HO W HAa MPEIEIIE
WHTET PUPOBAHU L.

| .Brraucnenue mionianeu miockux (puryp.

['eomeTprueckre MPUIOKEHUS OMPEICIICHHOTO

2. Beruncnenne IMHEL IYyTH KPUBOU OIIK-3
3 : a AYTH Kp : WHTETpaia NJT-1omx3
3. Beruncienue 00B€MOB TEN BpamIEHUA.
4. BerayciieHue mioniaad MOBEPXHOCTU TEId BPAILICHA.
(DEJPM}VJIH, Tpﬂl‘[&ﬂl{f{ OCHOBdHA Ha 3aMeHE | OCHOBHEIE drﬁ)DpMthI JHUCIECHHOTO
KPUBOIMHENHON (YHKIMU HA WHTEPBAIE OTPE3KOM MHTETPUPOBAHNSE OTTK.3
16. npamon. @opmyma CumicoHa OCHOBAHA HA 3aMEHE T4
KPUBOJIMHEMHON 9ACTH 3JIEMEHTAPHOUN TPANEINH YACTHIO DTS
napaboJIkL.
[Tycts B HEKOTOpOU OONacTu 3anana pyukiwst z = (X, y). | [Iorarue yacTHOM MPOU3BOTHON (PYHKIIUH JIBYX
Bo3zpmem mpoumsBoneHy TO4YKy M(X, y) m 3amamgum MepeMEeHHBIX
npupamnieHue Ax Kk neEpeMeHHOU X. Toraa Bemmanna Az =
f(x + Ax, y) — (X, y) Ha3pBaerci 4YacTHbIM
npupameHueM QYHKIHHA 110 X.
MoxHo0 3amicaTs
Az _ fx+Ax,y)— f(x,y)
Ax Ax
. Az ..
17 Torma lim —— HaseIiBaeTCsa 4acTHOM OIIK-3
: A0 Ax N/1-2omks
npou3BoaHON Qpyukimu z = {(X, y) mo x. Odo3HageHue:
oz, . Y.
D E_.f:r * fr(lﬂy)‘
Ox Ox
AHAIOTUYHO ONPENEACTCA gacTHasa
OpOU3BOAHAA (PYHKIIMH 10 Y.
Oz _ i SOy +Ay) — f(x,))
a}; Ay—=0 &y
AOKYMEHT MOAMNCAH
RTPOHHOV TTOMNTAGEI0
ChRudcpukar: zcmﬁcﬂ?ﬂa’%]ég Yose7ekaobisoooddsse B | TOUKC ~ HA3BIBACTCA I'pajeHT QyHKIMNM IByX IIEpEMEHHBIX OIIK-3
Bnageney:  WepHARPABACHHBEE p@EPE30K, OTIOKEHHBIL OT TOYKH, NJ1-2ommk3

HNencteutened: ¢ 19.08.2022 no 19.08.2023
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KOTOPBEIM VKA3BIBAET HANPABICHUE HAWOBICTPEUILIETO
BO3pACTAHUA JAHHOU (PYyHKIMHM B JaHHOM TOYKE.
['panuent (pyHKIIMN BEIIUCHAETCA TIO (POpMyIIE:

. :Eﬁ'fl; @f—_
grad f = +@EJ-

19.

[TpousBognas ©nO HAOPaBIECHUIO, OMNPEOEIAEMOMY
BEKTOPOM:

[ =cosa i+ sin Et"}
OMpeaciriCTCA KaK.

9 @Tﬂccs&f—l—gsin&? 2 = grad f .
Al o By 3l

[Ipon3BogHAs MO HANPABICHUIO ABIAETCA JIUHEHHOMN
KOMOMHAIINEN YJACTHBIX MPOWU3BOIHBIX.

[TpousBogHast (YHKIMU JBYX II€PEMEHHBIX ITI0
HaIIpaBJICHUIO BEKTOpa

OIIK-3
NJ1-20mk3

20.

Ecm pynxnusa {(X,y) B TOUKE (X0, Y0) HMEET SKCTPEMYM,
TO B 5TOH TOYKE IUOO 00€ €€ 4acTHhIE MPOU3BOIHEIE
IEPBOTO nOpAIKa pPaBHEI HYIIIO
fi(x0,30) =0, f(x5,,)=0, mabo xors Ger ogHa m3

HUX HE CVYIIECTBYET. OJTy TOUYKY (X0, Vo) Ha3bIBAOT
KPUTUYECKON TOUKOM.

Heo06xo0/1uMEBIe yCIIOBUS 3KCTpeMyMa (PYHKIHMU
JIBYX IIEpEMEHHBIX. KpuTHueckne TOUKH

OIIK-3
NJ1-20mk3

21.

[Iyctb B OKPECTHOCTHM KPUTHYECKOW TOYKH (X0, Y0)
¢yukmua  f(X, y) HUMEeT HENpPEPEIBHBIE YACTHEIC
MPOU3BOIHEIE OO BTOPOTO MOPSAAKA BKJIFOYUTENBHO.
PaccmoTpum BeIpakeHue:

D(x,y) = 4 (6,0)- f4 (6 0) = |f2 G )

1) Ecau D(xo, yo) > 0, To B TOuKEe (X0, V0)
bynxrms f(x, y) mmeer sxerpemym, ecm f 5 (xy,,) <0

- NEKCISNEEH £ (X0, ) > 0 - MummIMywm.

JlocTaTouHEIE YCIIOBHS SKCTpeMyMa (PYHKIUH
JIBYX IIEPEMEHHBIX.

OIIK-3
NJ1-20mk3

Ceptudmkar:
Bnageneu:

2C0000043E9ABBBS952205E7BAS00060000043E
Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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2) Ecmu D(xo, yo) < 0, To B TOUKe (X0, Y0)
¢y (X, ¥) HE UMEET SKCTPEMYMA.
B cayuae, ecrm D = 0, BRIBOA 0 HATWYUM SKCTPEMYyMA
CIENATh HENb34.

22,

KoMIIeKCHEIM THCIIOM HAa3LIBACTCA mapa
OEUCTBUTENBHEIX UYMCEI C YCTAHOBJICHHBIM MOPIIKOM
cnenoBanma z=(a,b), a=Re(z), b=Im(z). /leficTtBuTEIBHEIE
THCJIA BKIIOYAIOTCI B MHOKECTBO KOMIUIEKCHBIX YHUCE.

a=(a,0) - semecrsennoe uuciao, (0,b) - wmcro mMEEMOE
qucno. (0,1)=1 - mmmmas enunwuna. AnreOpanueckas
popma 3amicu KOMITIEKCHOTO yncaa z = a + 1b = Re(z) +
1*Im(z). Tpuronomerpuueckas ¢opma  3amucu
KOMILTEKCHOTO uncia: z = r(cosF +i sinF ). e 'f- (popmyna
Junepa)- mokaszarenbHas (popma 3amucH KOMILIEK CHOTO
gucna. F-apryment, r — MoayJib KOMILUIEKCHOTO YHCIIA.

KomMruiekcHbie uncna. @OpMEel 3a0UcH

OIIK-3
NJ1-2ommk3

23.

[TycTh Ha KOMITJIEKCHOM IMIIOCKOCTH 3a1aHO0 MHOKECTBO E
M 3aKOH, CTraBAnmu mobomy z 3 E B cooTBeTCTBHE
OMPEIeIeHHOEe KOMILIEKCHOE YHCIO W, TOTJa TOBOPAT,
ur0 Ha E 3amana (yHKOUA KOMIUIEKCHOM IEPEMEHHOMN

f(z)=w.

KOMIUICKCHOI'O

[TonsTue G YHKIIAH

IICPEMCHHOT'O

OIIK-3
NJ1-2ormk3

24,

HuppepennmansHeim ypPaBHEHUEM HA3BIBAETCA
YpPaBHEHHE, CBA3BIBAIONIEE HE3ABUCHUMBIE IMEPEMEHHEIE,
uxX (pyHKIMM U TpOou3BOAHEBIE (min au((epeHansl )
srou pyakmym. Ecrm guddepentmansHoe ypaBHEHHE
MMEET OJHY HE3aBUCUMYIO IIEPEMEHHYIO, TO OHO
HA3BIBAETCA  OOBIKHOBEHHBIM  OU((]epeHIMATEHBIM
VPaBHEHHUEM, €CIU K€ HE3ABUCUMEIX IEPEMEHHEIX IBE
wm Oonee, T0 Takoe au(PepeHINAITBEHOE ypPaBHEHUE
Ha3eIBaeTcsa  audpepeHnmaTsHEIM - YPABHEHUEM B

Shusilik v)! HauBeicimiii  mopsagox

T

[Torsarue auddepeHINaIBLHOI0  YpaBHCHUS.
OOBIKHOBEHHBIE nuddepeHIInanbHBC
ypaBHeHUsA. J[uddepeHmanbHOe ypaBHEHHE B
JACTHBIX IPOM3BOJTHEIX. [Topsiytox
nudGepeHIINAILEHOTO YPABHEHHS.

OIIK-3
N]1-2om3

Ceptudmkar:
Bnageneu:

2C0000043E9ABEBBS952205E7BAS00060000043E
Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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MPOU3BOMHEIX, BXOMANIMX B YPABHEHUE, HA3BIBACTCA
nopsAaKOM TP epeHINATEHOTO YPABHEHUA.

25.

JludpepeHnnansHEIM - yPABHEHUEM IEPBOTO MOPAIKA
HA3BIBAETCA COOTHOIIEHUE, CBIA3BIBAIONIEE (DYHKIIHMIO, €€
MEPBYI0 MPOWU3BOIHYIO W HE3ABUCHUMYI MNEPEMEHHYVIO,
T.€. COOTHOLLIEHHUE BUA:

F(I,y,yf) =0

Iuddpepennmansaoe ypaBHEHHE y' = f(x,)
HA3BIBACTCS  YPABHEHWEM  C  Pa3IEIIAIOIIHMHCH

[ICPEMCHHEBIMHA, CCJIN CTO MOYKHO 3dIINCATE B BHIC

Y =a(x)B(y).

JlnddepennuansHoe  ypaBHEHHE — IIEPBOTO
MOpSIIKA. Y PaBHEHHE C  Pa3CISIONIUMUCS
IIepeMEHHBIMU.

OI1IK-3
NJ1-2ommk3

26.

HuddepennmansHoe ypaBHEHNE HA3BIBAETCA JIHHEHHBIM
OTHOCUTEIFHO  HEM3BECTHOM  (PyHKIMM HU €€
MPOU3BOTHOM, €CIIM OHO MOIKET OBITH 3aITMCAHO B BUJIE:
Y+ P(x)y = 0(x).
IIPU 3TOM, €CIIU ITpaBas 4acTb (J(X) paBHA HYIIIO, TO TAKOE
YpaBHEHHE  HA3BIBACTCA  JIMHEMHBIM  OQHOPOIHBIM
nu(ppepeHIIMATBHBIM YPABHEHHUEM, €CIIA IpPaBas 4aCTh
(Q(x) HE paBHA HYIIO, TO TAKOE YPABHEHUE HA3BIBACTCS
AUHEVUHBIM  HEOOHOPOOHEIM AU epeHnransHBEIM
YpPaBHEHHEM.
Jlnga  wHTErpupoBaHUsA  JIUHEHHBIX  HEOJIHOPOIHBIX
ypaBHeHUH (Q(x)#)) NpUMEHAIOTCI B OCHOBHOM JIBA
meronaa: meron bepuynnu u meron Jlarpanxa.

JIunekinele auddepeHanLHLIC
IICPBOTO MOPSIKA

YpPaBHECHUSA

OIIK-3
N]1-2om3

27.

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa

JlunerneiM gupepeHnInanbHEIM YPABHEHUEM N — TO
MOPAIKA HA3BIBACTCS M000€ YPABHEHUE MEPBOU CTEIICHU
OTHOCHUTEIRHO (PYHKIMH Yy W €€ HOPOU3BOIHEIX

v,y v BumA:
(n) (n-1) (n-2) : _ .
pﬂy ! +pl~v ! +p2~v ! +'“+pn—l~v ‘{‘p”}’—f(X),

JInneitnoe muddepeHnaIEHOE YpaBHEHHE N —
IO MOpsIKa

BonpocCer OTKPEITOro THUNa (BOIIPOCH! K 3K3aMEHY), 2 CEMECTP
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28.

Cymma 4JICHOB OECKOHEYHOU 4HCIOBOU
MOCIEN0BATENLHOCTH Uy Uy ey Uy e HAa3BIBAETCA

THCIOBBIM PAIOM.

Uy + Uy + U, = DU

n=1

[TPA 3TOM 4YUCIA u,,U,,... HA3BIBAKOT YJICHAMM pAOa, a Un —
o0mIMM WICHOM paga. CyMMEL

R

H

S =u, +u, +..+u, = Z”k , n=1,2 ... Ha3eBarOTCA
k=l

JACTHBIMM  (JACTUUHBIMM) CyMMamu  psaga. Pan

o0
U, + Uy + .o+ U, + .= D U, HASHIBACTCA CXOASIIHMCS,

n=1
€CITU CXOIUTCA MOCIEN0BATEMBHOCTD €0 YACTHBIX CYMM.
Ecim  mocnenoBarenpHOCTE  YACTHBIX  CYMM  psna
pacxogurcs, T.€. HE HMEET Tpenena, WIH HMEET
OEeCKOHEUYHBIH npemen, TO pAan HA3BIBAETCSH
PacXOoaANINMCHL.

[longrue uymcaoBoro psaga. (CXOaUMOCTB
YUCJIOBOTO psjia.

OI1IK-3
NJ1-2ommk3

29.

3HAKOYEPEAYIOMIUIC PAS MOKHO 3aMUCATh B BUAE:
I
u, —u, +; —u, +..+(=D"u, + ..
rne u, >0, n=123,..

[Tpu3nak JlenOHuna.
Ecnu y 3HAKOYEpeoyIoue2ocs paoa

4
U, — Uy sy —ty +o+(=D)"u, +.. abcontomuble
BETUHUHBL Ui YOBLBAIOM Uy > U, > Uy > ... U OOUWUU HICH

cmpemumcea K wyaro u, —> 0, mo pao cxooumcs.

3Hakouepeayromuics psaa. Ilpuznak Jlenouua.

OIIK-3
NJ1-20mk3

30.

Ceptudmkar:

20

[Ton HUCITBITAHUEM (OTIBITOM, YKCITEPUMEHTOM)
MOHUMAETCA BBIMOJHEHUE OIMPEACICHHOTO KOMILIEKCA

yGHORMEL H IR naOmonaeTes TO WK MHOE SBIEHNE,

P ECHPYREEAsEPOT0ddEHoMEON  pe3yabTar. CirygallHBIM

McneiTanus. CoObITHS. JloCcTOBEpHEIE,
HEBO3MO)KHEIC, CIYUYAUHBIC COOBITHS.

OIIK-3
N]1-3 03

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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coOBITHEM (MM DPOCTO COOBITHEM) HA3BIBACTCS OOOU
(pakT, KOTOPBIM B PE3YJIBTATE MWCHOBITAHUA MOKET
MPOU30NTH WA HE MPOM3OUTH. Takum 00pa3zom, cOOBITHE
- pesymeTaT ucoertanud. (CoOwrTHE HA3BIBAETCA
TOCTOBEPHBIM, €CIM B PE3VJbTAT€ WCHBITAHUSA OHO
00s3aTENBHO DOMKHO Npon30UTH. COOBITHE HA3BIBAETCA
HEBO3MOIKHBIM, €CJTH OHO 3aBEOMO HE HACTVITHT.

31.

CoObrTHA HAa3BIBAIOTCA HECOBMECTUMBEIMHA
(HECOBMECTHBIMH ), €CIH BO3MOJKHO ITOSBICHHE TOJBKO
OOHOTO COOBITMA W3 HTOW rpynmel  coOerTmii. B
OPOTHUBHOM CIy4ae COOBITHA HA3BIBAIOT COBMECTHUMBIMA
(COBMECTHEIMM). CoOpITHA HA3BLIBAIOTCA
PABHOBO3MOKHBIMHI, €CITH B PE3yJILTATE UCHOBITAHUA IO
YCJIOBUSM CHMMETPUM HU OJHO M3 OTUX COOBITUH HE
ABIACTCA OOBEKTUBHO 00JI€€ BO3MOKHBIM.

PHBHGBDEMGH{HLIE, HeCOBMECTHEIE COOLBITHSL.

OIIK-3
NJ1-30mx3

32.

Bepoamunocmbio cobvimus A HA3BIBAIOT OTHOILIEHUE
qucaa OJIaroNpUATCTBYIONIMX 3TOMY COOBITHIO NCXOI0B K
00meMy 4mMCIy BCEX PaBHOBO3MOMKHEIX HECOBMECTHBIX
3JIEMEHTAPHEBIX UCXO0Q0B, 00pa3yonMx HOJIHYIO TPYHITY.
Wrak, BepoaTHOCTE COOBITHA A ompenensercs GpopMynon
P (A) = m/ n, roe m - 4UCI0 3NEMEHTAPHBIX UCXOOOB,
OmaronpuATCTBYIONMX Aj; N - YHUCIO BCEX BO3MOMKHEIX
3JIEMEHTAPHBIX UCXOI0B UCITBITAHUS.

Jlng mroboro coOsTHs A cipaBeaMBO HEPABEHCTBO: () <

P(A) <.

Kmaccuueckoe  onpeneieHue  BEPOSTHOCTHU
coObITHsA. CBOMCTBA BEPOSTHOCTH.

33.

Ceptudmkar:
Bnageneu:

20

Cymmon nByx coOwrrrul A u B nasemBaerca coOsitue C,
COCTOAMIEE B IMOABJIEHHM XOTA OBl OJHOTO U3
coOprTnit A ninu B.

BepoATHOCTE CYyMMBI OBYX HECOBMECTHMMEBIX COOBITHI
paBHA CyMME BEPOATHOCTEN 3THUX COOBITHI:

P- @B okt P (B)-

BIER, INOEHM<¥ coOmrrma A um B COBMECTHHL,
H000043E 9ABBBI52205E 7BAS00060000043E

1 BEPOATHOCTE X, CYMMEL BEIPAKAETCs (DOPMYIIOU

TeopeMEI CITOKEHUS BEPOSTHOCTEH

OI1IK-3
NJ1-30mmk3
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P (A+B) =P (A) + P (B) — P (AB), rne AB —
npousBeneHue coorrTiii A u B.

34.

[IpouszBenenuem nByx coOeiTii A u B HaseBaercsa
cobrrTe C, cocrofmniee B COBMECTHOM MOSABJIEHUH
coObrtusa A u cobOeitus B. Beposrnocts nmpousBeneHus
OBYX COOBITMH paBHA BEPOATHOCTH OJHOTO W3 HHUX,
VMHOKEHHOU Ha YCIOBHYIO BEPOATHOCTH APYIOro IIpPU
HATMYNH IEPBOTO:

P (AB) =P(A) - P(B/A), um1 P (AB) = P(B) - P(A/B).
BeposaTHOCTE ~ COBMECTHOTrO  HACTYIUIEHHA  JIBYX
HE3aBUCUMEBIX COOBITMM A M B paBHa mpou3BeneHHIO
BepoaTHOCTEN 5>THX coOpITHIL: P (AB) = P(A) - P(B).

TeopeMbl yYMHOKEHUS BEPOSTHOCTEU

35.

BepoAarHOCTE COORITHA A, KOTOPOE MOMKET HACTYHHUTE
JUIIE TIPU TOSABJIEHWA OJHOTO W3 HECOBMECTHBIX
coOprruii-runore3 By, Bo,...,B,, oOpasyrommx momHyro
rpynmy, paBHA CyMME HPOU3BEAECHHUM BEPOATHOCTEH
KaIOM W3 TUIIOTE3 HA COOTBETCTBYIONIIYIO YCIOBHYIO
BEPOATHOCTE COOBITHA A
P(A) = PB)*Pei(A) + P(B2)*Pm2A) +...+
P(Bn)*Pgn(A),
rone P(B1) + P(B2) +...+ P(Bn) = 1. llpuBenennyio
(hopMyITy HA3BEIBAIOT ()OpMYI0U NOJTHOU 6EPOAMHOCIU.
Ecm coOeiTme A yke€ NpPOM30LLIO, TO BEPOATHOCTH
TANOTE3 MOTYT OBITH NEPEOUEHEHBI MO (PopMymam
baiieca:

- .
p 5y PE Py ()

P(A4)

(1=12,..,n)

dopMysia IOTHOM BEPOSATHOCTH. DOPMYIIEI
baiieca.

OIIK-3
N]1-3 03

36.

Ceptudmkar:

20

ITycte A HEkoTOpOE COOBITHE, BEPOATHOCTE ITOSBICHUA
KOTOPOTO B €IMHUIHOM HUCIIEITAHUM paBHa p. [IpoBeneno

n, peRRratti TeTy BePOATHOCTS MOSBICHUS COOBITH A

)0HR438@BHCHT 0501 ASHHOA0EPOBCICHHBIX W PCIYIILTATA

[loBTOpeHnue ucneiTanuil. @opmyina bepuymu.

OI1IK-3
NJ1-30mmk3

Bnageneu:
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NPEABIAYIINX MCIOBITAHUM M HE MW3MEHAETCA MOpHU
MPOBEACHWH MCHBITAHUM, TO MBI HMMEEM CXEMY
HE3aBUCUMBIX MCIOBITAHWI. BepoaTHOCTE TOTO, dYTO
coOprTne A mosBUTCA Kk pas cpemm n  UCOBITAHUA
BRIUMCIIAIETCA O (popmyne bepuyimnn.

P (k)=Ckprq"™

37.

CnydaiiHas BEIMUWHA — BEIMUMHA, YU CIEHHOE 3HAUCHUE
KOTOPOM  TNPUHUMAET  pa3JIM4YHBIE  3HAYECHUA B
3aBUCMMOCTH  OT  pe3ynbTrara  CTOXACTHYECKOro
SKCIIEpuMeHTa WM OmbITa. (CIilydalHBIE BETUYWHEL,
UMEIOIINE KOJINYECTBEHHBIE mapaMeTpEl, T.€C.
W30JIMPOBAHHEIE  3HAUEHUA  C  OOPEOEICHHBIMHU
BEPOATHOCTAMHM, HA3BIBAIOT  JUCKPETHBIMH. Ecm
CIydalHas BEIMYMHA MOJKET IPUHHUMATE JH000€
3HAUEHHUE B HEKOTOPOM HHTEPBAIE, T.€. HENPEPBIBHOE
MHOJKECTBO BO3MOJKHBEIX 3HAYECHMH, TO TaKas BEIMYNHA
HA3BIBACTCA HEMPEPBIBHOM.

Cay4yaliHbele BeIUYUHBI

OIIK-3
N]1-30mk3

38.

XapakTepuCTUKON CPEAHETO 3HAUEHUS  CIYYAHHOU
BEIMYUHEI  CIOYKUT  MATEMAaTHUYECKOE  OKHUIAHUE.
Mamemamuueckum odxcuoanuem TUCKPETHOU CIIyIaHHOH
BEIMYMHEI HA3BIBAIOT CYMMY IPOWU3BENECHHUN BCEX €€
BO3MOJKHBIX 3HAUEHUI HA UX BEPOATHOCTH:

M(X) =X|p1 T X2p2 + ... TXnPn.
Hucnepcuen  ciydalHOM  BEIMYHUHBI X HA3BIBAIOT
MATEMATUYECKOE OKUOAHUE KBAOpaTra OTKIOHEHUA
CIy4aWHOH BEMUYMHBL OT €€  MaTeMaTu4eCKOro
OKHTAHWA

D(X) = M(X — M(X))~.

YucaoBele  XapaKTEPUCTHKHU
CIYYAMHOU BEINMYUHEI

JTMCKPETHOU

OIIK-3
N]1-30mk3

Ceptudmkar:
Bnageneu:

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNWMCLIO

2C0000043E9ABBBS952205E7BAS00060000043E
Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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CpedHum KeadpamuuecKuM OMKIOHEHUeM CIydanHOU
BEJIMIMHEI HA3BIBAIOT KBAAPATHBIN KOPEHB U3 TUCTIEPCHU:

o(X)=4D(X)

39.

Maremarnueckas CTATUCTHKA 3aHNMAEeTC
YCTAHOBJIEHHEM 3aKOHOMEPHOCTEH, KOTOPBIM
MOAYMHEHBI MACCOBBIE€ CIyYalHBIE SABJIEHUS, HA OCHOBE
00padOTKN CTATUCTUYECKUX MAHHBIX, MOINYYEHHBIX B
pesynbrare HadmoaeHuu. /[ByMsa OCHOBHBIMU 3aJa4aMu
MATEMAaTHUUECKOM CTATUCTUKU ABIIAIOTCA:

- ompeneneHne cnocoboB cOoOpa u TPYNIUPOBKH ITUX
CTATUCTUYECKNX TAHHBIX;

- pazpaboTKa METOAOB aHamM3a MOJYIEHHBIX JTAHHBIX B
3aBUCUMOCTH OT IEIEH HUCCIETOBAHNS.

HIJE,HM&T U OCHOBHEIC 3d4/1d4H MaTeMaTUYECKOHN
CTATUCTUKH

OIIK-3
NJ1-30mmK3

40.

CTaruCTUUECKOM  HA3BIBAIOT  TUIOTE3Y O  BHUIE
HEM3BECTHOTO PACIPENENEHUsA, WIA O IapaMerpax
W3BECTHEIX pacnpenenceHni. Hapsany ¢ BBIABUHYTOH
TUMOTE30H PAacCMATPUBAIOT Y MPOTUBOPEUANIYIO €U
runore3y. Eciam  BelOBuUHYyTas — rumoresa  Oyner
OTBEPTHYTA, TO UMEET MECTO MPOTHUBOPEUANIAL THITOTE3A.
[To oTOM mpuumHE HTH TUINOTE3Bl IE€I€CO00Pa3HO
pa3IMyarh.

HyneBoi1 (OCHOBHOM) HA3BIBAIOT BEIIBUHYTYIO THIIOTE3Y

H | Koukypupyromeil (IbTepHATUBHON) HA3bIBAIOT

runoresy H,, koropas mporMBOpeuMT HYIEBOIA.

BrigBuHyTad rumnore3a MOKET OBITh NPABUILHON WIN
HEMPABWILHOW, MO3TOMY BO3HHUKAET HEOOXOOUMOCTh €&
TPOBEPKH. [Tockoneky ~ HpPOBEPKY  NPOU3BOIAT
CTATUCTHYECKUMU METOTAMH, ec HA3BIBAIOT
CTAPROEHACORIIEA

CepTudukaT:

2C0000043ESABBEBS52205E7BAS00060000043E

[lonsarue craTucTudeckom runorTe3sl. Hynepas u

KOHKYPHUPYIOIIAs TUITIOTE3HL. [IpoBepka
CTATUCTUYECKUX TUITOTE3

OIIK-3
N]1-3 03

Sl % [ = L

BonpocCe! 3akpeITOr0 THHA, 1CEMECTD

Bnageneu:

Ulebayxoea TaTeaHa AnexkcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023

19



41. A

, TO MOJKHO HAUTH

'3 -6 5 -3
A)2AB

B) 3BA

B) 2A-4B

) A+0,5B

) A+3B

OIIK-3
HUJ1-1omks3

42, A

AOKYMEHT MNOANWCAH

I 2 2 4
AHBI MATPHUIILI A = u B= :
o warpuas 4=} 0w =]

Brmancnure (4B)'+A+3B

A (o 2
[17 2?)

OIIK-3
HUJ1-1omks3

SNERKTPOAROW TTOATTACTED
Ceptudmkar:. 2C0000043E9ABBB952205E7BAS00060000043E
Bnageneu: Ulebayxoea TaTeaHa AnexkcaHgpoBHa
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Ecu A=| 3 [, B=(5 6), 10 AB pasno

'\5/‘
1 2 15
A)
3 0 25
(=30 15 )
b)| -10 =25
43 I .0 30 OHIK-3
B) (6 7) A-1orme:
(10 127
)| 15 18
25 30,
(5\
) |5
'\6)
1 -2 3
Onpenenurens A=0 1 2| paBeH
4 -1 1
m T OTIK-3
A) 4 NJI-1omka
B) 8
NOKYMEHT MOAMUCAH B) 7
3NEKTPOHHOW MOANMCHIO
Ceptwdukatr: 2CP000043E9ABBBS52205E7BAS00060000043E F) '3
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) -25
Cpennee apudMeTHIECKOE KOPHEH CHCTEMEI
2x—y+2z=0,
ypaBHEHUH < 4x + vy + 47 =6, paBHO
x+y+2z=4 ]
45. A ) OH.K 3
A)l NJ1-1omks3
b) 2
B) -1
I')-2
A) -4
MeTOoabl pemeHUS CUCTEM JIMHEHHBIX
YPABHCHUH JICTISATCS HA:
A) IIpsiMbIe U UTEpaTUBHEIE
OIIK-3
46. A b) IIpssMble 1 KOCBEHHEIE
NJ1-4omxs
B) HauyansHbBIe M1 KOHEYHEBIE
I') OnpenencHHEIC U HEOIPEICICHHEBIC
J1) IIpocTrie U CIIOKHBIE
OCHOBHOM IOJX0JT IPU MOCTPOEHHUH (POPMYIT
YHCJICHHOTO qudepeHIMpOBaHNA:
A) Perpeccust pyHKIIHM OIIK-3
47. B
b) Koppensus pyHkimm N1-4orma
B) Armmpoxcumarniysa GpyHKIIMN
') Mz3omsmms GpyHKIun
BeaycnuTe 3HaueHHE TPOU3BOTHON (PYHKIIUH B
" 1 , ]
48, B yKa3aHHOU TOuke: f(x)= 2x\/'_ —-—= [(4) OH_K 3
AOKYMEHT MOAMNUCAH J; U/1-1omk3
SANEKTPOHHOW NOANWUCEIO
Ceptvdumkatr:. 2CD000043E9ABBBO52205E7BAS00060000043E A) 6
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B)2
B) 6,0625
)0
D)1

49. A

MHTEPHHJIBHHH TOYKaA JIBHUKCTCA 11O 3dKOHY

s =6t> =3t + 2. Onpeenure yCKOPEHHE
MATEPHUATIbHON TOYKH.

A)12

b) 6

B) 3

I)2

A) -3

OIIK-3
HUJ1-10omx3

50. A

Haiitu 3HaueHus x, IpU KOTOPBHIX (PYyHKIIUA

f(x)=4x+ ? MMEET SKCTPEMYMBEI:
X

A)-1,5;1,5
b)-2;2
B)1;0
I3

) -5

OIIK-3
NJI-1omks3

S1. B

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudomkar: 2CP000043ESABBBO52205E7BAS00060000043E

YpaBHeHHE IIIOCKOCTH, MPOXO/IAIIEH Yyepe3 TpU
touku MI(1;-3:4), M2(0;-2;-1), M3(1;1;-1)
PABHO:

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

b) Sy-4z+14 =0

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

[')4z-14=0

) 15x-14 =0

OIIK-3
HNJ1-1omks3
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CymMMa OTpe3KOB, OTCEKAEMBIX MNPIMOM 2X-
Sy+10=0 Ha OcsX KOOpUHAT paBHA:

A)-2

b) 4

B) -5

I')-3

A) -4

OI1IK-3
HUJ1-1omks3

53. i

CkansgpHOe  MOPOU3BEIACHHME  BEKTOPOB  C
koopauHatamu {-2;1;3} u {0;1;1} paBHo:

A)l

b) 0

B) -8

I')5

)4

OIIK-3
HNJ1-10omx3

54. A

JlnuHa BekTOpa, MNOJIYy4aeMOI0 B pe3yIbTaTe
BEKTOPHOrO  IPOU3BEJECHUS  BEKTOPOB  C
KoopauHatamu {-2;1;0} u {0;2;2} paBHa

A)6

b) 4

B) 7

[')8

)5

OIIK-3
HUJ1-10omx3

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNWMCLIO
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2. OnHcaHHe MIKAJbLI OLleHHBAHHUS

B pamMkax peMTUHTOBOW CHUCTEMEI YCIIEBAEMOCTE CTYJIEHTOB IT0 JUCIUILUIMHE OIIEHUBAETCS B
X0JI€ TEKYIIETO KOHTPOJIA ¥ MPOMEKYTOUHOM arrectaiui. PEUTHHTOBas cUCTEMA OLEHKH 3HAHUMI
CTYIEHTOB OCHOBAHA HA MCIIOJIL30BAHUH COBOKYITHOCTA KOHTPOJIBHEIX MEPONPUATHH IO MPOBEPKE
OPOUAECHHOr0 Marepuana (KOHTPOJBHBEIX TOUEK), ONTUMAIBHO PACHONOKEHHBIX Ha BCEM
BPEMEHHOM MHTEPBAJIE U3YUECHUS TUCHUTLTUHEL. [ pUHIMIE pEMTUHT 0BOM CUCTEMBI OLIEHKH 3HAHWM
CTYOEHTOB OCHOBBIBAIOTCSA HA IIOJIOKEHUAX, OmucaHHeXx B [lomoxkennm 00 opranuszammm
00pa30BATENBHOrO MPOLECCA HA OCHOBE PEUTHHTOBOM CHCTEMEBI OIEHKM 3HAHUM CTYAEHTOB B
OI'AOY BO «CKDY».

Jna crynenroB, oOyuarommxcs HA 3a09HOM  (popme 0OydeHMsA, PEUTUHrOBAsA CHUCTEMA
OLICHKH HE ITPENYCMOTPEHA.

o
3. KPHTE[)HH OIN¢eHHBAHNA KOMIIETCHIIHA

Ounenka «OTIMYHO» BBICTABIAETCA CTYAEHTY, €CIH TEOPETHUECKOE COMEpKaHue
OUCIHUILUIMHEL OCBOEHO MOJTHOCTBIO, 0€3 Mpo0OenoB; UCUEPNEIBAIONIE, MTOCIEA0BATENBHO, YETKO U
JOTUYECKH CTPOMHO HW3JIaraeT Marepuai; CBOOOIHO CHpaB/AETCS € 3agadaMy, BONPOCAMU U
OPYTUMH BUIAMH MIPUMEHEHUS 3HAHWH; WUCIOJIB3YET B OTBETE NOTMOJHUTEIBHBIM MATEpPUanT BCE
MPEAYCMOTPEHHEIE MPOrPAMMOH 3a0aHNUS BEIOJIHEHBI, KAYECTBO UX BBIMTOJHEHUS OLIEHEHO YMCIOM
OanmnoB, OMM3KUM K MAKCUMAIbHOMY, AHAIU3UPYET IONYYEHHBIE PE3YAbTATHI, NPOSIBIAET
CaAMOCTOAT €JIBHOCTh TP BEIMTOJTHEHUH 3aTAHUI.

OneHka <«xXOpOWmIO» BBEICTABIAETCA CTYIAEHTY, €CIM TEOPETHYECKOE COMEpPIKaHUe
OUCIUILUIMHEL OCBOEHO MOJHOCTBIO, HEOOXOOMMEIE MHPAKTUUECKHE KOMIIETEHIMH B OCHOBHOM
c()OpMUPOBAHEI, BCE MPENYCMOTPEHHBIE MPOrpaMMON 00ydeHus y4eOHBIE 3aaHUS BBIITOJHEHHI,
Ka4eCTBO UX BEITOIHEHUA JOCTATOYHO BBICOKOE. CTYyIEHT TBEPIO 3HAET MATEPHAII, TPAMOTHO U IT0
CYIIECTBY M3JIATAET €r0, HE TOMYCKAs CYIMIECTBEHHEIX HETOUHOCTEHN B OTBETE HA BOIIPOC.

O1eHKa «yI0BJIETBOPUTEIEHOY BEICTABIETCA CTYAEHTY, €CIIH TEOPETHUECKOE COAEPIKAHUE

OUCHUILIMHEL OCBOEHO YACTUYHO, HO ITPOOENEI HE HOCAT CYNIECTBEHHOT O XapakTepa, OOIbINHCTBO
MPEAYCMOTPEHHBIX MPOrPAMMON 3aJaHUI BBINTOJIHEHO, HO B HUX UMEIOTCA OMMNOKH, ITPU OTBETE HA
MOCTABJAEHHBIM BOMPOC CTYIEHT [JOMYCKAeT HETOYHOCTH, HEZOCTATOYHO IPAaBHUJIBHEIE
(popMymMpOBKHM, HAOMIOOAIOTCS HAPYIIEHWSA JOTMYECKOM IOCAENOBATEIIFHOCTH B HW3JIOKEHUH
IPOTPAMMHOTO MaTepuana.

O1eHKa «HEYIOBIETBOPUTEILHOY BEICTABIAETCA CTYACHTY, €CIIM OH HE 3HAET 3HAUUTEIILHOU
JaCcTH MPOTPAMMHOTO MATEPHAIA, TOMYCKAET CYNIECTBEHHEIE OITUOKN, HEYBEPEHHO, ¢ OOIBIINMHU
3aTPYIHEHUSAMH BEIITOIHAET MTPAKTHIECKUE PA0OTEL, HEOOXOIMMBIE MPAKTHUUECKUE KOMITETEHITUN
HE C(hOpPMUPOBAHEI, OONBIIUHCTBO MPEAYCMOTPEHHBIX TPOTPAMMON 00ydeHUs yUeOHBIX 3a0aHNN
HE BBIIOJIHEHO, KAYECTBO UX BEITOIHEHUS OLIEHEHO YMCIOM OaU1oB, OIM3KUM K MUHUMAIBEHOMY.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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