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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIsieT €CTeCTBEHHOHAYYHYIO CYLITHOCTh MPOOJIEM B MHKEHEPHOH NesATeTbHOCTH
3uamo:

OIIK-1.1/3826 OcHOBHBIE MaTEMaTHYECKHE M €CTECTBECHHBLIE METOJbI, ITO3BOJISIOIINE
pemarh mpoheCCHOHANTbHBIE 3a1aun

Ymems:

OIIK-1.1/¥YM21 BpigBUTH HepedeHb MOAXOMAMIMX ISl pEIICHUS KOHKPETHOW 3ajadu
METOA0B MaTEMATUUECKON MHTEPIIPETALINY IIpoLEcca

Braoems:

OIIK-1.1/HB19 HaBblkamMu CO30aHUS MaTEMaTHUYSCKMX MOJACICH, MO3BOJISIOIINX
HAJICIUTh PacCMaTpPUBACMbIi OOBEKT HEOOXOIWMBIMU CBOMCTBAMH OpHUTHHANA, IS
OTJIAJIKY TIPOLIETyPHI PEIICHUS 3a1a491

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyembie YpoBeHb Kputepuu ouennBanus (nepeueHb chopMUpOBaAHHBIX
pe3yJIbTaThl OCBOCHHUSI |OBIAACHUS NJIK/3YB no ypoBHsIM 0CBOEHUS)

MIPOrpaMMBbl

OIIK-1 Cnocoben [ToBbIIeHHBIH

BBISIBIIATD

€CTECTBEHHOHAYYHYIO

CYIIHOCTbH MPOOJIeM U

MIPUMEHATHh METO/IbI

MaTeMaTH4eCKOro

aHajau3a u

MOJIETTUPOBAHUS B

WHKEHEPHOU

NEesTEeIbHOCTH,

CBSI3aHHOM C NJIK OIIK-1.1 BeIsgBisieT ecTeCTBEHHOHAYYHYIO
MIPOEKTUPOBAHUEM, CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIIEHOCTH
KOHCTPYHUPOBAHUEM U

COIIPOBOXKICHUEM 3HaTh:

MIPOMU3BOJICTBA OIIK-1.1/3826 OcHOBHBIE MaTeMAaTUYECKUE U
ONTHYECKUX U €CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEIIaTh
ONTHKO-3JIEKTPOHHBIX npodeccruoHAIbHEIC 3a/1a49H

npubOpoB U YMmeTs:

KOMIIJIGKCOB, OIIK-1.1/YM21 BbIsSBUTE IEPEUCHD MOIXOISAIIUX TS
JKCILIyaTalluey u peleHuss KOHKPETHOM 3aa4y METOJJ0OB MaTeMaTH4€ECKON
opraHu3zalueu MHTEpOpEeTaIu nporecca

(YHKIIMOHUPOBAHUS Bnaners:

AIEKTPOHHBIX U OIIK-1.1/HB19 HaBblkaMu co31aHusi MAaTEMAaTHIECKUX
ONTHKO-3JIEKTPOHHBIX MojieTieH, TTO3BOJIIONINX HAJIEIUTh pacCMaTpUBAaEMbIi
CUCTEM CIELUAIBLHOTO 00BEKT HEOOXOIMMBIMH CBOMCTBAMU OPUTHUHATIA, TS
Ha3HaYeHUs OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u




bazoBsIit MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/3826 OCHOBHBIC MaTEeMaTHUECKHE U
€CTECTBEHHBIE METO/IbI, TO3BOJISIIOLIUE PEILIaTh
npodeccruoHANbHEIC 3a/1a49H

YMeTh:
OIIK-1.1/YM21 BbIsSBUTH TIEPEUYCHD MOIXOISAIINX IS
peleHuss KOHKPETHOM 3a7a4i METOJJ0OB MaTeMaTHY€ECKON
MHTEpIpEeTaIu nporecca

[Toporossrit MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCThH MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaThb:
OIIK-1.1/3826 OcHOBHBIE MATEMATHYECKHE U
€CTECTBEHHBIC METO/IbI, TIO3BOJISIONINE PEIIaTh
npodeccruoHAIbHEIC 3a/1a49H

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTIu4HO

OIIK-1.1 BeisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH MPOOJIeM B
WHXCHEPHOU JeATEITHHOCTH
OIIK-1.1/3826 OcHOBHBIE MAaTEMAaTHYCCKHE U €CTCCTBEHHEIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91
OIIK-1.1/YM21 BoIsIBUTB TIEpeUeHb MOAXOASAIINX TSl peIIeHUs KOHKPETHOM
3aJ1a4¥l METOI0B MaTeMaTHIeCKOW HHTEPIIPETAIINH TTpoIiecca
OIIK-1.1/HB19 HaBrikamu co3gaHus MaTeMaTUYEeCKUX MOZENCH, TO3BOJISIOIIHNX
HAJICINTh PaCCMaTPUBAEMbIN 00BEKT HEOOXOMMMBIMHA CBOMCTBAMH OPUTHHAIIA, TSI
OTJIAJIKW TIPOLIETYPHI PEIICHUS 3a1a491

Xopo1o

OIIK-1.1 BeIsiBiIsieT ecTeCTBEHHOHAYYHYIO CYITHOCTh POOJIEM B
WHXCHEPHOU JNEeATEIbHOCTH
OIIK-1.1/3826 OcHOBHBIE MATEMATHYECKHE U €CTECTBEHHEIE METOIEL,
MO3BOJIAIONIUE peIaTh NPopeCcCHOHANbHBIE 3aa4H
OIIK-1.1/¥YM21 BbIsBUTH IepeyeHb MOAXOASIINX JJIS PEIICHUS] KOHKPETHON
3a/1auyd METOA0B MaTEMATUUYECKON MHTEPIIPETALIUN IIpoLEcCca

VYnosnerBopute
JIBHO

OIIK-1.1 BeisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH TPOOJIEM B
WHXCHEPHOU JeATETHHOCTH
OIIK-1.1/3826 OcHOBHBIE MAaTEMAaTHUYCCKHE U €CTCCTBEHHEIC METOIBI,
MO3BOJISIIONIME PelIaTh MpodeccuoHanbHbIC 3a1a91

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuii koHTpons  |KoHTpompHas pabota

IIpomexyTouHas

arrecranud

KonTponbhas pabota
OK3amMeH




Bua koHTpos1/ McHoOJIb3yeMble
Ne Konrponupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K - IIpomexyT.
Texkymmi
aTrecTanus
4 |BexropHas anrebpa u OIIK-1.1 KonTponbhas pabota OK3amMeH
aHAJUTUYECKasi TeOMETPHS
5 |DneMeHTHI TMHEHHOM anredps OIIK-1.1 KonTponbhas pabota OK3amMeH

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUU

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEeIbHOTO MPOIECCa, MPOBEICHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu MW KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2 cemecmp.

6. OneHo4YHbIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi
Konmponupyemvie U/{K: OIIK-1.1

Tema 4.7. llpamas 6 npocmpancmee
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Beiuucnute ckajasipHOE MPOU3BEICHHE

‘{%5—25J-(25+3§), mp; (@ +3b) u cos(ﬁ.zg],
| )

n_;r‘=2

ecnu a =-5im—6n. b=2m+7n,

"

A|=7. (m.7)=x.
2. Beruuciaure MOAYIb BEKTOPHOTO MPOU3BEICHUS

[3a-5b. 2¢+a],

ecn @ =21 +2j —k. b=—j -k, e =57 -2k
3. Beruucnaure cMelaHHOE TPOU3BEACHUE

(_ﬁ. b -2z, a——a),

ectn @ =i —j +2k, b=i —j+3k, c=1 -2j -2k

4. BBIMOTHUTE MYHKTHI a)--K)
Hycte 4=(3,-15). B=(2.-14). C=(4.0.5), D=(1.0.4).

a) Hammmmre ypaBHeHHe mIockocT (ABC).




R A it -—— -

6) Hamummite KaHOHHYeCKHe YpaBHEHHS HpﬂMOH [, Tpoxonsmeil

gepe3 TOUKy D IIepIeHIuKy/IsapHo miockoctn (4BC).
B) HamummTe KaHOHHYECKHE YpaBHEHHS TPAMOH i, TIPOXOJAIIEH

gepe3 TOUKY D MapaUlelbHO IpAMOI (A4B).
T') Beruncmite paccTofHNe OT TOYKH D [10 IIOCKOCTH (ABC).

1) BEIUHCIIHTe paccTosAHIe 0T TOUKH D 1o mpamoii (AB ).

e) BerumcimTe paccTosHHe Mex Ty npavsivi / 1 (AB) .
&) Hammmnre ypaBHeHHe IUIOCKOCTH 77, NMPOXOAAIIell depe3 TOUKY

D mapaiensHo miockoctn (ABC).
) HanmumuTe ypaBHeHHe IUTOCKOCTH ¢ , MIPOXOIAIIE depe3 TOUKY

D TepIeHIuKyIIpHo wiockoctn (4BC).
3) Hammminre napaMeTpHIecKie I KaHOHHYeCKHe YPaBHEHHS IIPAMOi]

nepeceuenns mwiockoctell 7 1 (ABD).

1) Haifmre yron mexiy miockoctamu 7 i (ABD).
1) Hailgure yron Mex1y nNpsAMBIME [ I (CD).

K) HailguTe yrom Mex Iy nIpaMoH (AB) 1 mrockoctsio (CBD).

5. BbINOMHUTE MYHKTHI a)--1)
[IycTh .42(3,4,—1), B=(2,—4,2), C=(5,6,0), Dz(ll,—3,—12).

_— ., .y —

a) HaiignTe KoopAHHATEI BeKTOpoB AB, BC, AC, AD, BD, CD,
X MOZYJIN H HAIIPABIAOIIIE KOCHHYCHL.

0) HaiiguTe ~ KOOpAMHATHI  BeKTOPOB AB-2BC +4DA 5
7AB—AC+3DA.

B) HaiiiiTe yron Mex,ly BeKTopaMi AB u AC.

r) HalignTte IpoeKInto BeKTopa AD Ha BEKTOP AB.

1) HaiiinTe KOOpIMHATHI TOUKH A , JeNAIlell OTpe30K 4B B OTHO-
meHnn 2:1.

e) JlokaxkuTe HeKOJUIHHeapHOCTh BEKTOPOB AB, AC 1 BBIMICIHTe
TI0Iab TPEYTOIBHIKA ABC .

€) BeIUncInTe JIHHY BBICOTH TPEYTOJbHIKA ABC , ONYIIEHHOH I3
BEPIIHHEL A4 .

k) JIoKaxuTe HeKOMIITAHAPDHOCTE BEKTOPOB AB. AC, AD u Bo-
4IICIHTe 00beM MHPaMIILl ABCD .

3) Beruncianre mwiomaae ceueHHs, Mpoxoadmero yepes pebpo BC u
BEPIIHHLEl 4 H D OHpaMHIL ABCD.

1) BeraucanuTe JIHHY BBICOTHI MHPaMUIBl ABCD, ONYIIEHHOI I3
BEPIIIHHEL D .

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemwvie UJIK: OIIK-1.1

Tema 5.5. Jluneunvie npocmpancmea
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure 6a3uc u pa3MepHOCTH CISAYIOMNUX TPOCTPAHCTB
)V = {(T1 XyuenX, ) € R”|Tl—0}

0)V = (%X, ) € R” [, = x, = 0}

o i n ol bl



BV = (5 %o, ) R = ==,

2. Beimummrte Bce BEKTOPHI, BXOJAIINE B TUHEHHYIO 000JI0UKY JAHHOM CUCTEMbI BEKTOPOB:
2)(1.0.0.0);

6)(1.0.0.1); (0.0.0.1);
8)(1.0.0,0): (0.0.0.1); (0.110).

3. Hatigure
HaiiuTe MaTpHIBI Iepexoja 0T Oasuca e=(&. &. &) K Oasucam

e =(§, . &, Es') He =(§,". e . E) a TaKXke KOOpPHHATHI BEKTO-

pa X =e +2e,+e B Oasucax e MU e, eCIH e = 3g +2e +3e,
e/ =-4¢—3e,—5¢,, @& =5g+e,—-2 U g =2¢+2e-¢,
e, =2e —e +2e,e =-g+2e +12¢

4. Haitnute coOCTBEHHBIE 3HAYCHHSI 1 COOCTBEHHBIE BEKTOPHI

omeparop f V> —=V7,

.
Lo b
|

p—

3ajiaH B Gastice e=(&,. &,. &) MaTpuueif 4 =| 0

=]
|

—

]

Tema 5.6. Cucmemsl aunetinvix areeopaudeckux ypasuenuti (CJ/IAY)
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Beruucnure npousBeaeHue Marpuil A u B, eciin

321 L 2
a)d = ,B=|2]:6)4=|1|, B=(123):8)4=(123),
012
3 3
2 2 23 31 511
B=|41| TVA=|1 -10], B=|21 ,‘I)A=(§01)
1 -1 21 10
31 1 14 005
B=|21 e)d=| 205 B=|{11 2|
10 307 4-11
102 -1 2 1 3 -1
oo, | —20-4 2 | 4-2-62
4= 102 11| B=l> 131
306 -3 6 3 9 -3
0 - 0 Oy Gy ay,
KA = 0 7z 0 B=| %1 % o,
0 0 v Z.ir anl (2'”2 "
,110...0' g, 0 - 0
|04 -0 0 uy--- 0, _[cosa sina
3)A_ I B= 2 een |7 H)A_(_Sh}a COSQ’):
00 -2 00 --u,

5=(%/p )



2. BeruncanuTe 3HayeHUEe MHOTOYICHA OT Marpunbl, €CJIN

a)f(x)=x2+x+2, A :(_2,) _43);
, 5 4-1
ﬁ)f(x):x 4+3x—1, A= 4 5 4
—-14 5

3. SIBnsAtoTCA M TMHEHHBIM BEKTOPHBIM IIPOCTPAHCTBOM CJIEYIOIINE MHOXKECTBA?

a)V:{f(x)‘f(x):ao+a1x+a2x’2. ay. a4y, a, eR}:
o,
a, .
OV =4| 72 ||ley.0,..uq, €R}
a}f
Gy Oy Oy,
B)V = O ‘:_3_22 e aUeR i.j=Ln
anl aﬂE ’ ai}]}

4. Halimute KOOpAMHATHI LICHTPA U PaAnyC OKPY>KHOCTH
x2 + y2 —10x + 4y +20 = 0.

5. Marpu4HbIM METOJIOM PEUIUTE CUCTEMBI

X, +x, —x; =0, 2x, — 3x, + 3x, = -2,
a)y x, —x, +x, =2, 0)12x, — x, + x; = 2,
X+ X, +x =4 X +x +x =6
2 3
x +2x +3x; — 2x, = 6,
B) 2x, - x, —2x, —3x, = §
3, +2x, — x; +2x, = 4,
2x, - 3x, +2x; + x, = -8,

6. Pemute cuctemsl metosiom ["aycca

8x, + 6x, + 5x; + 2x, = 21,
3x, + 3x, + 2x; + x, =10,
a)e4x, + 2x, + 3x; + x;, = &,
3x, + Sx, + Ix; + x, =15,
Tx, + 4x, + 5x; + 2x, = 18;
X — 26+ x5 +x, — x =0,
2, + x, — x;, — x, + x =0,
x + Tx, — 5x; — 5x; + 5x; =0,
3, - x, —2x +x, — x; =0
12x% + 14x, — 15x; + 23x, + 27x; =5,
6) 16x; + 18x, — 22x; + 29x, + 37x, = 8,
18x;, + 20x, — 21x; + 32x, + 41x, =9,
10x, + 12x, — 16x; + 20x, + 23x; = 4
7. Metonom Kpamepa pemmre cuctemsl
2x, — x, — x; =3, X, +2x, +3x, =5,
a)y-x +2x - x; = 3. 0)92x, - x, — x; =1
X, — X, +3x;, = 2; X, +3x, +4x; =6.

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

2 cemecmp, IK3ameHn



Koumponupyemwvie UJ]IK: OIIK-1.1
Bomnpocei/3ananus:

4. OnpenenuTenb
[Tonsitue onpenenuresns. CBOMCTBA ONMPEACTUTENS.

5. CkangpHOE, BEKTOPHOE M CMEIIAHHOE IPOMU3BEACHHUE BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE.

ITpusectu onpenenenus. Ilepeuncauts cBoiictBa. Chenarh yepTex.

6. C mOMOIIBIO OMNpEACICHHs] BBISICHUTE, SBISIOTCSA JIM JAHHBIE CHCTEMBI JIMHEHHO
3aBUCUMBIMU?

1
3

0) fi(x)=sin’ x; f,(x) =cos’ x; f;(x)=
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