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|. OPTAHM3ALIMOHHO-METOIUYECKHUI PA3IE]

Heap m3yyennss JMCHMIIMHBI. 0a30Basi MOJArOTOBKA OakanaBpoB B 00JacTH BbIC-
el anreOpsl U AHATUTUYECKON F€OMETPUH, OPUEHTUPOBAHHAS HA Pa3BUTHE JIOTHYECKOTO
U IPOCTPAHCTBEHHOI'O KOMIIOHEHTOB MBIIIJIEHUS, & TAKXKE CIIOCOOHOCTU MPUMEHSTH alre0-
panyecKuil U TEOMETPUYECKUN ammapar i IOCTPOCHHUST MAaTEMAaTUYECKUX MOJCIIEN U pe-
HIeHHsI MPo(eCcCUOHANBHBIX 3a/1a4.

3agavyu n3yveHusi TUCUMILUIUHBI:

— BBICTPaMBaHUE OOIIEr0 KOHTEKCTa MaTEMAaTUYECKOIO MBIIIJIEHUS KaK KyJIbTYpPHOU
(OpMBI IEATENBHOCTH, OTIPEACIIAEMOI HEe TOJIBKO CTPYKTYPHBIMU OCOOCHHOCTSIMH MaTeMa-
TUYECKOTO 3HAHUS, HO U MECTOM MaTEMaTUKH B CUCTEME HAYK,

— O0CO3HaHUE COLMAJIbHOM 3HaUuMocTU Oyayuiei npodeccuu, GopMupoBaHUE MOTH-
BallMU K OCYIIECTBIECHUIO TPO(ECCUOHATIBHON JESTEIbHOCTH;

— TMOArOTOBKAa K HCMOJB30BAaHUIO CHUCTEMATU3UPOBAHHBIX 3HAHUN U MPAKTUYECKUX
YMEHUH MPH pelIeHnH NPpOo(heCCHOHATIBHBIX 3a/1au.

Mecto aucuuniauabl B ctpykrype OIIOII: peanusyercsa B pamkax 6a30BOi 4acTu
broka 1. Jlucuurniauuel (MOIyIn).

Ilnanupyembie pe3yJabTaThl 00Y4YeHHUs 10 TUCIMILIMHE!

- OCHOBHBIE ITOHATUS, UIEH, METO/IBI
dbyHIaMEHTAIBHOM W TPHUKIIATHON
MaTeMaTHKH, (POPMYIUPOBKHU U J10-
Ka3aTeJabCTBA YTBEPXKACHUM, BO3-
MOXHBIE chepbl UX HPUMEHEHHUS
JUIS pellieHusl IPUKIIaJHBIX 3a7a4;

- OCHOBHBIE INOAXOABI K NPOBENE-
HUIO TEOPETUYECKHX U DJKCIEpHU-
MEHTQJIBHBIX ~ HCCIENOBaHUM, a
TaK)K€ aHaIM3y HX pPE3yIbTaToB;
MIPUHLMIIBI MaTEMAaTUYECKOTO MO-
JIeNIMPOBAHUS;

- OCHOBHBIE CIIOCOOBI pelIeHUs 3a-
nad npodeccnoHanbHOM obnactu ¢

Kon NHauKaTopsl 10CTHKEHHS Ilnanupyemblie pe3yJbTaThl 00yUYeHHSs
KOMIIeTeHIIUHU KOMIIETEeHIIUH 10 AUCHUIIINHE
OIIK-2 3HaTh: 3HaeT:

- 0a30Bble MOHATUS M METOJbl MATPUUYHOM,
BEKTOPHOU U JMHEWHOHN aireOphl, aHAIUTHA
YECKOM T€OMETPUH,

- DJIEMEHTHl TEOPUM MHOXKECTB, 3JIEMEHTBI
oOmieit anredpsl, TCOPUIO CUCTEM JIMHEHHBIX
YpaBHEHUH, TEOPHIO0 KPHUBBIX U IMOBEPXHO-
CTEH MEepBOro U BTOPOI0 NOPSIKA.

MIPUMEHEHUEM MaTeMaTHYECKUX
METOJ0B U MOJIETIEH.

YmMmerh. YmMmeer:

- OCYIIECTBIIATH BHIOOp MaTE€MaTH- | - BBIMOJMHATH ONEpPAllMK  HAJ  MHOXE-

YCCKOI'0 MHCTPYMCHTApHs, 3aKOHOB
CCTCCTBCHHOHAYYHBIX AWUCIHUILINH
AJI peIICHUA IMMOCTABJICHHBIX MAaTC-
MAaTUYCCKHX U MPUKIIAJHBIX 3a7a4,

CTBaMHU; OICpHUPOBATh C KOMIIJICKCHBIMU
qucilaMu; pe€uaTtb CUCTEMBI JIMHEMHBIX
ypaBHeHI/Iﬁ pa3siinIHbIMU CHOCO6aMI/I; BbI-
YUCIATE ONPEACTIUTEIIN, ITPOU3BOJAUTH OIIC-
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- MpWiaraTh MOJTYYCHHBIE MaTeMa-
TUYECKUE 3HAHHUS K IPOBEICHUIO
WCCJICIOBAHMM, a TAKIKE aHAIIN3Y HX
pe3yJIbTaTOB; MPUMEHATh HA TPaK-
THKE METOJBI MaTeMaTHYECKOH 00-
paboTku WHMOpPMAIUK U METOIBI
MaTEMaTHYECKOTO MOJICITUPOBAHUS;
- HCIIOJB30BaTh MaTeMaTHYECKHUI
anmapart IS pEIICHUS TPUKIIATHBIX
3a/1a4 B 00JIACTH 3aIIUTHI HHPOpMa-
[IUH, & TAK)KE MPUHITHH ONTUMAITb-
HBIX YIPABICHUCCKUX PEIICHUN B
9KOHOMHUKE.

paluu HaJ MaTpUlaMu,; OIpCACIIATh JINHEN-
HYIO0 3aBUCHMOCTh M HE3aBUCHUMOCTH CH-
CTEMbI BEKTOPOB; OIPEACIATh Oa3UC U paHT
CHCTEMbI BEKTOPOB; (hOPMYJIMPOBATH U JI0-
Ka3bIBaThb TeOpCMBI;

- MCIIOJIb30BaTh MaTEMATHUCCKHIA SI3bIK, aJl-
reOpandeckre U reOMETPUUYCCKUE METOJIbI
IPU TIOCTPOCHUHU MOJIENICH peabHbBIX IPO-
LIECCOB,

- TIPUMEHATh MAaTEeMaTHYCCKHE METOIbI K
pelIeHnto MpodecCHOHANBHBIX 3314

Baanersn:

- 0a30BBIM KaTETOpUAIHHBIM MaTe-
MAaTHYECKHM aIlliapaToM I T0-
CTPOCHHS M PEATU3allii OCHOBHBIX
MaTeMaTUYeCKUX aJITOPUTMOB, aHa-
JI3a MaTEMAaTHYECKUX M HKOHOMH-
YECKUX MPOOJIEM, PEIICHUSI TPAKTH-
YECKHUX 3a/1a4;

- crmocobaMu HaKOIUICHHs, 00pa-
OOTKH M MCIOJIb30BAHUS MaTeMaTu-
4yeckod uWH(OpMaIuy; HaBbIKAMHU
MMOCTPOCHHUS, aHAM3a M TPUMCHE-
HUS MaTeMaTH4YeCKHX METOJO0B U
MOJECJIEH JUIS PEIICHMs NPUKIAJI-
HBIX 3a]1a4;

- HaBBIKAMHU TPUMEHEHHS COBpE-
MEHHOTO MAaTeEMAaTHYECKOI'0 HH-
CTPYMEHTApUS JUIS PEIICHUS TPH-
KJIagHBIX 3a7a4 B 00JIaCTH 3allUTHI
nHpOpMaNUY; IUIAHUPOBAHUS U
MIPOTHO3UPOBAHUS, TPUHSITUS OTTH-
MaJbHBIX YIPABICHUECKHUX pellle-
HUM B DKOHOMHKE.

Baaneer:

- HaBBIKaMU pabOThI ¢ MATEMATHYECKOH JTU-
TepaTypoi,

- MaTeMaTUYCCKUM armapaToM JUIsl OIrca-
HUS, aHaJIM3a, TEOPETHYECKOTO U DKCIIEPH-
MEHTAJIBHOTO HCCIICJIOBAHMSI M MOJCIUPO-
BaHMS MHGOPMAIIMOHHBIX CHCTEM,

- KyJbTYpPOU MBIIUICHHUS, CTIOCOOHOCTBIO K
000011IeHUIO, aHANU3y, BOCHPHUSITHIO WH-
(dbopMaIuu, MOCTaHOBKE IEJIH U BEIOOPY ITY-
TEH ee¢ TOCTHIKCHUS,

- CIOCOOHOCTBIO JIOTUYECKH BEPHO, apry-
MEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCbMEHHYIO PEYb.

1. COOEP KAHUE U OBBEM JJUCIHUIIJINHBI

C YKaz3aHHueM KOoJInYeCTBA YaC0B, BBIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcsl

¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYIO padoTy

Ounas ¢popma o0yueHust

Ne | HammenoBanmue pas- Beero AYAUTOpPHBIC 3aHATHS Cam. pad
n/n JIeJIOB M TEM JK 113 Jb - pao.
Paznen 1. MHokecTBa
Y OTHOIIECHHS. AJreo- 32 6 6 20
panyecKue CUCTEeMbl.
1. | Tema 1. MHoxecTBa U
Omnepaluy HaJ HUMHU. 12 2 2 8
bunapHbIe OTHOLIEHNUS




Tema 2. AnreOpanue-
ckue omneparuu. Oc-
HOBHBIC anreOpamue-
CKHE CTPYKTYPbI

12

Tema 3. Kommiekc-
HBIE YHCIa

Pa3pnen 2. MaTpuubl n
onpeaeJuTe .

42

30

Tema 4. Onepauuu Haj
Matpuniamu. OOparu-
MbI€ MaTPHUIIbL.

20

16

Tema 5. Panr war-
putibl. OnpenennTenu

22

14

Pasnea 3. Cucremsbl
JUHEHHBIX YypaBHe-
HUIA.

40,7

28,7

Tema 6. CJIAY: ocHOB-
Hble TOHATHA. Dop-
Mmyiisl Kpamepa. Merog
00paTHOI MaTpPHIIBI.

14

10

Tema 7. OnHOpoaHbIE
CJIAY

14

10

Tema 8. O0mee permie-
HUE  HEOIHOPOIHBIX
CJIAY

12,7

8,7

Oxzamen

0,3

Hroro 3a 1 cemecTp

144

18

18

78.7

Pa3znen 4. DnemeHTHI
BEKTOPHOH aJredpbl
B IIPOCTPAHCTBeE.

18

10

Tema 9. Bexropsl. JIu-
HElHass 3aBHUCUMOCTb
BEKTOPOB.

10

10

Tema 10. Koopaunatsl
BEKTOpa B 3a/laHHOM
Oasuce. CkanspHoe
NPOM3BECHUE BEKTO-
POB.

Pasznea 5. Meroxa ko-
OpPAMHAT HA ILIOCKO-
CTH.

26

10

11

Tema 11. Addunnas
cucTeMa KOOpIUHAT Ha
IJIOCKOCTH.

12

Tema 12. [TpsimoyToITh-
Hasi  JleKapToBa CHU-
CTeMa KOOpIUHAT

13

Tema 13. Ilpsimas Ha
TUIOCKOCTH.

12

14

Tema 14. Jluauu BTO-
pOro TopsIJIKa




Pasnea 6. Meroa ko-

OPAMHAT B MPOCTPaH- 27,8 6 6 15,8
CTBe.

15 | Tema 15. [TnockocT u
npsiMble B IPOCTpPaH- 12 4 4 4
CTBE

16 | Tema 16. IloBepxHo- 9,7 > > 57
CTH BTOPOTO MOPSIAKA
3auem 0,2
Hroro 3a 2 cemecTp 72 18 18 35.8
uToro 216 36 36 114.5

OuHo-3204Has1 popma 00yueHHs
(ne peanmu3syercs)

3aounas ¢popma oOyueHus
(ne peanmu3syercs)

|11. OHEHOYHBIE MATEPUAJIBI JJ1S1 IPOBEJEHUA TEKYIIEN U

MPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekyias arrectanys NpoBOAUTCA B GOpMe KOHTPOJIBHOUM paboThI, TECTa, pedepara.
TunoBoil BApMAHT KOHTPOJIbHOM PadOTHI

KourpoJsbHas padora B 1 cemectpe
1. Ha MHOecTBe Beex IebIx uncen Z 3aaano ounapaoe otHomenne G={(X,y) | X,y €Z A
(x-y)M}. lokazaTb, uto G — OTHOIICHUE SKBUBAIICHTHOCTH HA Z U IIOCTPOUTH (PaKTOP-MHOMKECTBO

Z/G.

2. Jloka3aThb, YTO MHOKECTBO II€TIBIX YHCEII, KPATHBIX YETHIPEM, 00pa3zyeT Ipymiry OTHOCH-

TENIbHO OOBIYHOTO CIOKEHHUS YHCEIL.
3. Pemnts ypaBuenue X4+ 81 =0.

4. BIYUCIUTH ONIPEACTUTEND
4 5 -3 2

2 -2 3 2
-2 =5 5 2
2 =5 3 2

5. Pemuth cuctemy TUHEHHBIX ypaBHEHUH 110 hopmynam Kpamepa

(Xl + 2X2 + Bxz=1
%3X1+2X2+X3 =6
LX1 + X2+ X3=1

6. Pemiuth cucreMy TMHEWHBIX ypaBHEHUN




7. IlpuBecTu K KAHOHMYECKOMY BUy YpaBHEHUE KPUBOU 2-TO OpsAIKa

8. CocrtaBUTh ypaBHEHHE IMIIOCKOCTH, KacaTelbHOH K cdepe

7x, +10x, —x; +4x, = -1,
3x, +5x, —4x,+6x, =1,
3x, —15x, +18x, =6,
X +2x, —3x;+4x, =1

KontpoabHasi padoTa Bo 2 cemecTpe
Han tpeyronsauk ABC u npousBonbHast Touka O npoctpanctsa. [Iycts M — Touka nepeceye-

HUSl Kakux-MOO JIBYX MEAMAH TPEyroJbHHKA! OA= ﬁ @zﬁ o_c’=& Jlokazarb, 4TO

oM =~ (£+£,+£),

Ha mockoctr nansl gBa Bektopa (21), V(1,0). Haiitn ko3¢ duIueHTs pa3iokeHns BeKTopa
5(9,1) o Bextopam 1(2,1), $(1,0).

JlaHbl 1Be cMeXHBIC BepIIUHbBI kBaapara A(-2,1) u B(3,3). HaiiTu nBe apyrue BepIIvHbI.

J1Be BepuuHbl Tpeyroibauka ABC umeror koopaunatst A(3,6), B(-3,5). Onpeaenuts koopau-
HaThl BepinHbl C npu ycinoBuH, 4yTo cepennnbl ctopoH AC u BC nexaT Ha pa3HbIX 0CSIX KOOp-
JTMHAT.

OrnpeaenuTh KOOPAUHATHI TOUKH, CAMMETPUYHON Hadally KOOPJAWHAT OTHOCUTEIHHO MPSAMOM
x—4y+17=0.

Hamnucate ypaBHEeHHE MPSMOi, KOTOPOH MPUHAATIEKHUT OUCCEKTPHUCA TYIIOTO yria MEeXIY Mps-
MbIMU 3X—4y+12=0, 12x+5y—-7=0.

X* +y*—2x+6y+9=0

XY 422 =49 oo Mo(2-36)

9. IMapabona c mapameTpom p=5 pacnonokeHa Ha miockoctr OY Z Tak, 4TO AUPEKTPUCA COB-

10.

nazgaet ¢ ocbto OZ. HamacaTh ypaBHEHUE MOBEPXHOCTH, 00pa30BaHHON BpallleHHEM MapadoJibl
BOKpyT ocu OZ.

[Tpusectu K KaHOHUYECKOMY BUTTY ypaBHEHHE HIOBEPXHOCTHU
4x* +9y* +367° —8x—18y - 72z +13=0

Tect Nel o paszaesnam «MHOKeCTBA U OTHOIICHUS,
«AJre0Opsl u anredpanveckue CHCTEMbI»

Bapuanrt 1

1 Onpenenure aMeMeHTHI | A. Xe (—0l) U (4+0)

MHO>KECTBA B. Xxe(4+x)

{XE R|x2—5x+4>0}. B. Xe& (o] U[4+x)
r. x={14

2 Onpenenure, B pe3ysibTaTe Kakou A UV(ANB)

oInepanuy I0JIy4YHIOCh M={123 , 5. ANB'

o A-{123  B=(2345 | g AUU\B)

U={012..9 r (AnB)UA
3 Kakoe u3 MEePEYNCICHHBIX A R= {<X,y>XyeZA(X—y)\g}

OTHOLIEHUW SABJISAETCS OTHOLICHUEM E. R={<Xxy>|XxyeZAax+y=2




SKBUBaJICHTHOCTH?

B R={< X y>| X, yeZAXM}
r R={<X y>|x,yeZAnyM}

Haiigure MHOXECTBO A'(X) " B(x) A. [-21]
comn A =0 +2x-3>0|xeR | B.[72D)
1 . 5
B) ={ = <0|xe R 5 (‘3?1}
r.o
Pemre ypaBHEHHE C 4 2 |
nemssectreM £ €C A. 5 5 :1-i
(2+i)Z2 - (5-i)z+(2-2)=0 }+—|
B 4-2 : 5
4.2
B 5 5 . -1+i
2.4
r. 5 - —1-i
[Tone3ysice  ¢opmynoit Myaspa, 1 /3.
H 10 - T
BBIYHCIIUTE: (-1+iV3) A 2 2
g -512+512/3
B. —5l12
r 102445123
IIpencraBuTh ) » B \/5(0083— Lisin 3_7[}
TpUrOHOMETpUYECKOi hopme: ~+T! A 4 4
\/E(COS£+I sin j
B. 4
\/E(co sZ +isinZ j
B. 2
\/E[cos— +i sm—j
I
Bapuanr 2

OHpeIIeJII/ITC SJICMCHTBI MHOKCCTBA

A= {XER' }<3
x> +1

A.XeR B.xe@ B.xe(-x©:0]
X € (—o0;,0]

Jlanbl MHOXKecTBa: A= {X| Xe N} "
={x=3kkeN}

Kaxkoe u3 yTBepKIeHUN BEPHO.

A.-17¢ AnB
b.12e AUB
B.12< A\B
[.16e B\ A

Kaxkoe u3 MIEPEYUCIICHHBIX
OMHApHBIX OTHOILIEHUI

oOyamaer CBOMCTBOM
TPAH3UTUBHOCTH.

A. R—{(x )| yeZ/\(x—y)M}
{xy |x yez/\x+y 5}
{<l2 }
R={

1,2

1, (13}




Hailignte MHOXECTBO A0
A(X)UB®K), ecin B. (— o0;+0)
A(X) " X2 —8x+ > 0" B. (- ;2] U(35) U (5+)
B "0 ¢ I (-12][3+0)
X-5
Permre ypaBHEHHE C HEU3BECTHBIM A2+ ,3+
zeC B.-2+i,-3-2i
z>+(5-2)z+51-i)=0 B.2+2i,3-2i
I.2-i,-3-i
[Tone3ysice  popmynoit  Myaspa, A.0 b.64 B.-64i T.-64
HalauTe
(\/1_3 +Ii le
3Ha4YEHUE _
1-i
HpeI[CTaT]cSI/ITB KOMTIC'IJIGKCHoe YUCIIO A z(sin 7 icos Zj 5
Z=2Sin—— 2i cos— 4 4
B TPUTOHOMETPUIECKOU (hopMme - 2(' oS, —sin zj
0033— +isin 3—”) I.
4 4

Z[cos—+|sm—j

Bapuanr 3
Onpenenure, KakoMy MHOXKECTBY A {0, 3, 6}
PaBHO MHOXECTBO b. {3, 15}
={x|xe N A XN x <16} B. {15, 18}
I.{3,6,9, 12, 15}
Kakoe 13 nepeurcieHHbIX OMHAPHBIX A. R= {<x y> | X, yeZn xM/}
OTHOIICHWIA  SIBJISICTCS  OTHOIIICHUEM
SKBUBAJIEHTHOCTHU? b. R= {{<< >>| X, yeZA(X— y)Mi
B. R={Xy)|x,yeZAx+y=5
I. R={11,(13.(12)(23)]
Kakoe u3 nepednciieHHbIX OMHAPHBIX A. R= {< XY)IXYyeZAX+y= 5}
OTHONICHWA HE 00JagaeT CBOWCTBOM
CUMMETPHYHOCTH. B. R= {{<< 3;><|X ;/<€ Z>; (x= y)M}
B. R={12),(2,3),(31
r. R={11).(12).(21).(2.2)
Omnpenennre MHOXECTBO A. [-12]u[56)
A'(X) N B'(x), eCIIn B. (_ 2)u(5;6)
A(X) "2x* —14x+20< 0", B. (—ooj+0)
B(X) " X6 >0 r.o
X+1
PemuTe ypaBHEeHHE C HEU3BECTHBIM A.(-13;2t) b.(-1;-2t) B. (0;2t) T. (1;-
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zeCZ?+(1-2)z-2t=0 2t)
6 [Mons3ysice  dopmynoii  Myaspa A.0 Bb.1024i B. 1024 T.-1024i

. 5
. !1+ |\/I_3 )
HallIUTEe 3HAUEHUE

@+i)*°
7 [IpencraBpTe KOMIUIEKCHOE YHCIIO B 57 . . SﬂJ
. A. 2 cos— +isin—
TPUTOHOMETPUYECKOM dopme 4 4
. T . T
Z:—ZSan—ZI cos— E. —Z(Siﬂ%+i005%j

B. Z(COSZHsian
4 4

T. Z(msf—isinfj
4 4

Tect N2 mo pa3neny «jieMeHTbI BEKTOPHO aJared0pbb»
Bapmuanr 1

80,8
1 (nonmonuTh 4epTe:k). Ha Tpex Bekropax a,b,C mocTpoeH mapaienenumnes.

=

8-b-8
[IpoBectu ero BeKTOp-ANaroHalb, paBHyro a—b—C.
. . b
2 (pa3BepHyTHIii oTBeT). [IpOBEpUTH THHENHYIO 3aBUCHMOCTh BEKTOPoB &(2,—1) u b(-6,3).
Kak oHM HanpaBiieHbl — OJMHAKOBO WJIU IPOTUBOIIOJIOKHO?

3 (BbIOpaTh onuH oTBet). Eciu BekTop X B Gasmce 51, 52 uMeeT koopauHatel (—3,1), To
xoopauHatel ¥ B Gasuce 8 =-28 +8, 8 =§

4 (BbIGpaTH otuH otBet). 12. Ecrim @ u b — enpnmranbie BekTopsy, 1 ‘a+ b‘ =3, 10 CKaJsp-

HOE TIPOU3BE/ICHUE (35—5) . (a+ B) paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.
5 (HecKoJbKO BapuaHTOB O0TBeTa). [Ipy KakoM 3HaYEHUH M BEKTOPHI B—mi + 2§)+ 4K
b= + n]p— oK OpTOTOHAJIbHbI?

6 (BLIGpPATH OMH 0TBeT). YTos1 Mex1y Bekropamu &(1,2,3) u 5(6,4,—2) paBeH

7 (Bb1OpaTh oauMH oTBeT). Eciun |a =4, ‘a =6 ¥ yroi MexJIy BEKTOPaMH & M gpaBeH %,

p b
TO CKaJsIpHOE MPOU3BEJICHNE BEKTOPOB 35-2b u 55— 6b paBHO
. b
8 (pa3BepHyTHIii 0TBeT). BexTops! 8 1,8 umeror paBHbBIC IJTMHBI U 00Pa3yOT MOMAPHO PaB-
. p_p b b bop
Hble yrisl. Haiitu BekTop E,ecm a=1+] ub= ] +k.
9. Ha miockoctu aanbl aga sexropa %(2,1), $(1,0). Haittu xosdduuments: pasnoxenns

BEKTOpA 5}(9,1) no Bextopam %(2,1), (1,0).



10(pa3BepHyThlii oTBeT). B Tpeyronpauke ABC cropona AB pasnenena Toukoit M B oTHO-

—_—

meHuu 1:4, cautas ot Touku A. Torga pasznoxenue Bektopa CM mo Bekropam a=CA u b=CB

UMeET BU:

1) 23+16; 24a+b:3) 2a-26; ) 1a+2p; 5)-a+4b;
5 5 5 5 5 5

11. Ecnu enuHUYHBINA BEKTOP 506pa3yeT paBHBIE TYIbIE YIJIIbl C 0a3UCHBIMU OpPTaMU i I K
TO CyMMa KOOpJMHAT BEKTOpa a paBHa:

12. JTa"bI BEKTOPBI a=-2i +T -8k ; b=-4i -2] -3k ; c=3i -4] +12Kk MIPOEKITHS BEKTOpa a-2b
Ha OCh BEKTOpa c paBHa:

13. Eciu a u b - equHU4HbBIC BEKTOPHI U ‘a- b|=+/3, 0 CKaJISIpHOE MIPOU3BEACHHE

(35-45)(5&5) paBHO:
14. Ecnu H =1; ‘5‘ =2J3;a YTOJ MEXAY BEKTOPaMH aub pasen 120°, To mwiomans Tpe-

YTONBHHKA, IOCTPOCHHOTO Ha BekTopax 2a+b u a-b pasma: 1)4 en? 2)3 en? 3)3,5 en? 4)4,5 en?;
5)5.5 e

Tect Ne3 o pasaeny «MaTpuubl ¥ onpeaeJUTe I
1. 3anumuTe cTyneH4YaTyo MaTpuily pasmepa 4x 3.
2. Kaxoe u3 cienyionmx paBeHCTB CIPaBEeATINBO

8 14 2 8 14 2
A) =2

~10 6 42 5 3 21

8 14 2 3 7 2
B) =2

~10 6 42 -5 3 42

8 14 2 3 7 1
B) =2

~10 6 42 -5 3 21

8 14 2 8 7 1
I =2 ?

~10 6 42 -5 3 21

. A (L 3), g (22
. AHbI MaTpPUIbI = u =
puht 5 7 31

MOJTHUTH (HECKOJIbKO BAPHAHTOB 0TBETA)?
A) A+B
B) A" +B
B) A+B'
') A-B
) B-A
E) A-B'
XK) A"-B
3) A".B"
n) B" A

0 y
OJ . Kakue u3 CICAYIOIHUX OIICpaly MOKHO BbI-

7
4. Jlana matpunia A= (6 1] . Torma matpuna A- A" umeer Bu....

10



1
IyaroHany Matpuiel A- B paBHo....

35 2
5. Jlanbsl MaTpHIlBI A:(4 j u B:(l ZJ' Torga nmpousBeseHUE 3JIEMEHTOB MOOOYHON

11 2
6. 3Hauenue MatpuyaHoro Muorowiena 3A° —2A+3E mpu A=|1 3 1 |paBHo..
4 1 1
(3 5} (29 20)
7. I[TpoBepuTSh, SABJISAIOTCS JTU MIEPECTAHOBOYHBIMHI MATPHUITBI A = :
4 1 16 21
8. Pemenue marpuynoro ypaBHenust C- X - A= B uMeer BU/I:
A) X=C*.B-A*
B) X=A".B.C*
B) X=A'.C*.B
I X=A*.B*.C™
3 2
3 2 4 5 4 1
9. Haiitu smemeHT C,, Matpunsl C=A-B,ecnmn A=| 9 2 -3 4|, B= _
-1 -5 3 11
2 5
A) 44
b) 45
B) 46
)47

10. Marpunst A, C uMeIoT pa3Mepbl COOTBETCTBEHHO MxN U PX(, U CYIIECTBYET MPOU3BE-
nenue ABC. Kakossl pazmeps! matpun B u ABC?

1 -1 2

11. HaiiTi cyMMy 3]IEMEHTOB TpeThero cronbua Matpuusl AL, ecmu A=|0 2 -1,
1 01
3X+Yy+3z=2,

12. Ecmu (X, Y, 2,) - pellieHHE CHCTEMbI JIHHEHHBIX YpPAaBHEHHIl I 5x— 2y+2z=1 TO
2x+2y+3z=1

Xy + Y, + Z, paBHO

A)-3

b) -4

B)-5

I -6

Tect Ned4 mo pasneny «MeToa KOOPAUHAT HA MJIOCKOCTI
Bapmuanr 1
1. VpaBHEHHUE MPSIMOIA, OTCEKAOIIEH Ha OCH OpJIMHAT OTpe30K b=-3 1 0Opa3yroriel ¢ moI0xKu-

T
TEJIbHBIM HAIIPaBJICHHUEM OCH a0CIMCC yToil e UMEET BUL. ...
2. Paznenens! 11 Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?

11



. X=2+3,
3. BanmcaTh ypaBHeHue npsmoi d: B 001IEM BUJIE.
y=3+2t
4, CocTaBUTh YpaBHCHHE MPSIMON, IPOXOIsIIel uepe3 Touky A(-3,4) u nmapauienbHON IpsIMoit
X—-2y+5=0.
5. HaiiTu yrnosoit ko3¢ ¢puuueHT npsamoi, npoxoasauieit uepe3 Touku A(-3,1) u B(1,2).
X=2+3t, {x:7+t,

340t u aq,. Ha IINIOCKO-
y=3+

6. OnpenenuTh B3aUMHOE PaCONIOKEeHUE MPSIMBIX d, :
y=2+9t

CTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOM, mpoxojsied yepe3 Touky A(-3,4) U nepneHAuKyIIpHOM
npsMor X—2y+5=0.

8. HailiTu koopauHaThI TOUKU A, Jexarteit Ha mpsaMoit 2Xx—3y+4 =0, ecu U3BeCTHO, UTO pac-
CTOSIHHE OT A 110 psiMoit 3y = 4X paBHO 2.

9. Haiitu To4KYy, JIexaIryro B TOH ke MOTYIIOCKOCTH OTHOCUTENIBHO MPSIMOiA, 9TO U ToUKa A(,).

Bapuanr 2
1. JTano oOmiee ypaBHeHHe npsimoil: 12X—5y—65=0. YpaBHeHHEe 3TOI MpsAMON B OTpe3Kax

UMEeT BUI....
2. IIpoxonsat nmu mpsiMbIe

d, :3x-y+4=0,
d, :2x—y+1=0, gepe3 oaHy TOUKY?
d,:x-y=0

3. 3anucatp ypaBHeHHe npsaMoit d: 3Xx—4y+4=0 B mapameTpuueckoii popme.
4. CocTaBUTh YpaBHEHUE NMPAMOU, Ipoxoasiieit uepe3 Touky A(-3,4) u napauienbHON IpsMoi

X-=1 y+2
2 3
5. Haiitu yrioBoii k03 dunueHT npsmo, npoxoasmiei uepes touku A(2,1) u B(2,-5).
x=1+2t, X=2-t,
6. OnpenenuTh B3aMMHOE PACIIONIOKEHHE TPSIMBIX d, : ud,: Ha IJIOCKO-
y=1-t y=2+t
CTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOM, mpoxojsiiel yepe3 Touky A(-3,4) u nepneHANKYyIIpHOU
MpsAMOM

X=3+t,
{y =4-1
8. Ha npsimoii 5X— y—4 =0 HaiiTH TOuKy, paBHOyAalIeHHYIO OT Touek A(1,0) m B(-2,1).
9. Haiitu TOUKY, JI€KaIIYIO B TOH K€ MOTYIIIOCKOCTH OTHOCUTEIIBHO MPSMOM, UTO M TOUKa A.

IIpumepHas TemaTuka pedeparon
KBanpuku B appuHHOM pocTpaHCcTBE.
BekropHoe npousseeHne BEKTOPOB U €T0 IMPUJIOKEHUS.
CMmenanHOe MPOU3BEACHUE BEKTOPOB U €0 MPUIIOKECHHUS.
[TpunosxeHre BEKTOPHOH anreOphl K PeHIeHUIO 3a/1a4 SJIEMEHTapPHON TreOMETPHH.
N3ydyeHune KpUBBIX 2-T0 MOPs/IKa 10 UX KAHOHUYECKUM YPaBHEHUSIM.
[ToBepxHOCTH BpalICHUS.
AddunHbBIE U €BKINI0BB MHOTOMEPHBIE IPOCTPAHCTBA.

12
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8 DnemMeHThI c(hepruiyecKoil reOMEeTpuH.

0. [longpHas cuctema KOOpAUHAT.

10. Hunmampuyeckas u chepudeckas CUCTEMBI KOOPIUHAT.
11. CJIAY c xoMIUIEeKCHBIMH KO3 (HUITHCHTaAMHU.

12. Ywucnennsie meTo bl pemenus CJIAY.

13. HunuaIpuyeckue MOBEPXHOCTH.

14. Konuveckue MoBEpXHOCTH.

15. Meroxa ceueHuil.

16.  JluneifuaTpie MOBEPXHOCTH.

[TpomexyTouHast aTTecTaIus 00yJarOIIMXCs OCYIIECTBISIETCS B hopMe 3aueTa, dK3a-
MEHAa C UCHOJb30BAHUEM CIIEAYIOIMX OLCHOYHBIX MAaTEPUAJIOB. IIEPEUYEHb BOIIPOCOB K 3a-
YEeTy, DK3aMEHY.
Bonpocwt k sk3ameny
(1 cemecmp, ounas popma odyuenusn)
MHoxecTBa 1 onepanuu Haj HUMU. Jluarpammsl Oiniepa-BenHa.
OCHOBHBIE YHCIIOBBIE MHOXKECTBA.
bunapnsie OTHOLIECHMS.
OTHolIIEHNE YKBUBAJIEHTHOCTH.
Anrebpanydeckue onepammu.
[TonsTre anredpsbl, moxanredprl. 'oMmoMoppu3Mbl ¥ H30MOPHU3MBI areop.
[TonsaTHe rpymnmsl, ee npocreiimue cBoiicta. [Ipumeps! rpynmn. [loarpymisr.
[TonsTue Koibia, ero npocreimue cpoiictea. [Ipumepsr konen. [Tonkonsna.
ITosne, ero npocreitmme coiictsa. I[Tpumeps! noseit. [lone panuoHaIbHBIX YUCEIL.
10 [Tonstue anredbpanveckoit cucreMbl. CucTema 1edCTBUTEIbHBIX YUCET.
11.Tlone xommiieKcHbIX 4Hcel. ['eoMeTpuueckoe NpecTaBiIeHNe KOMILJIEKCHBIX YUCeN U
ornepainui HaJ HUMU.
12. TpuronomeTrpudeckasi opMa KOMIIJIEKCHOTO YHCIA.
13. KopHH U3 KOMIIEKCHBIX YHCEN.
14. TTonarue matpuiibl. Buasl MaTpuir.
15. Onepauuu Hajx MaTpUllaMH, KX CBOWCTBA.
16. O6patumMblie MaTpuUllbl. DJIeMEHTAapHbIE MATPUIIBL. Y CIIOBUS 0OPATUMOCTH MAaTPHIIBL.
17. Berunucnenue oOpaTHOW MaTPHIIBIL.
18.3anuck u penieHre cucTeMbl N TMHEWHBIX YpPaBHEHUH ¢ N IEpeMEHHBIMU B MATPUYHOM
dhopwme.
19. Paur marpuusl. bazucHeiit Munop. Teopema o 0a3lMCHOM MUHOpE.
20. DneMeHTapHbIE TPEOOPa30BAHMS U PAHT MATPHIIBL.
21.T'pynmna moacTaHOBOK. YeTHOCTh M 3HAK MOACTAHOBKHU.
22. OnpeenuTenb KBapaTHON MaTpullbl. OCHOBHBIE CBOMCTBA OMpPeIEIUTENCH.
23. MuHopsb! 1 anredpanyeckue TOoNoaHeHUH. Pa3noxenue onpeaenuTens Mo CTpoke Win
CTOJIOIY.
24.Tlonstue CJIAY. PaBHocunbabie CJIAY. ®opwmel 3ancu CIIAY.
25. Pemienune CJIAY no popmynam Kpamepa u MmeTo10M 00paTHON MaTpHIIHI.
26. OnemenTtapHsie npeodpazoBanust CJIY. Paspemennsie CJIY.
27.CucremMa TUHEHHBIX OJHOPOJHBIX YpaBHEHHUH, YCIOBHUS CYLIECTBOBAHUS HETPUBUAIb-
HbIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6a3uc.
28. HeopHopoHas cuctema JIMHEHHBIX ypaBHeHU. JInHeliHoe MHOrooOpa3ue peieHui.

©CoOoN>OA~WNPE
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29. Teopema Kponekepa - Kanemm.
30. 3agauun, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHCHUI U HEPABCHCTB.
Bonpocut k 3auemy

(2 cemecmp, ounasn popma odyuenus)
1. Jluneilinble onepanyiv HaJ BEKTOPaAMHU.
2. JluneitHas 3aBUCUMOCTH BEKTOpOB. CBOMCTBA JTMHEWHO 3aBUCUMBIX U HE3aBUCUMBIX CH-
CTEM BEKTOPOB.

w

Bexroproe nmpoctpancTso. [IpruMepbl BEKTOPHBIX MOAIIPOCTPAHCTB.

e

ba3uc BekTopHOro nmpocrpancTsa. Teopema 0 pa3ioKEeHUU BEKTOPA B IIPOCTPAHCTBE 110
TPEM HEKOMILIAHAPHBIM BEKTOpaM.

KoopaunaTsl BekTOpa B 3aJaHHOM 0a3uce, UX CBOWCTBA.

CkansipHOE TPOU3BECHUE BEKTOPOB, €I0 CBOMCTBA.

JUinHa BEKTOpa, yroyl MeXJ1y BEKTOpaMH B OPTOHOPMHUPOBAHHOM Oa3zuce.

Addunnas cucrema KoopaUHAT Ha MIIOCKOCTH. KoopinHAThI TOUKU.

© ©~N o

. Henenue oTpes3ka B JAHHOM OTHOIICHHH.

10 [IpsimoyrosnbpHas AekapToBa cucTeMa KOOpAUHAT. PaccTosiHUE MEXKY IBYMSI TOUKAMH.

11. Yron Mexay BEeKTOpaMU Ha OPUEHTUPOBAHHOMN TIOCKOCTH.

12. PaznuanbIe CIIOCOOBI 3a/TaHUS TIPSIMOA.

13.O0mee ypaBHeHHE MpsiMoOi. [ eoMeTpuyecKuii CMBICT KOIPPHUIMEHTOB MPH TEKYIIHX
KOOpJMHAaTaX B 00IIEM ypaBHEHUHU MIPSIMOA.

14. BzaumHO€ pacnosoKeHre ABYX IPSIMbIX HA INIOCKOCTH.

15. PaccTosiHME OT TOYKHU J0 MPSAMOM. YT0J MEXAY ABYMS MPSMBIMHU.

16. Dnuric, ero KAaHOHUYECKOE YpaBHEHHE U CBOWCTBA.

17.T'unepbona, ee KAHOHUYECKOE YpaBHEHHE U CBOMCTRA.

18.T1apaboia, ee KAHOHMYECKOE YPaBHEHHE U CBOMCTBA.

19. O01iee ypaBHEHHE JIMHUU BTOPOT'O MOPSJIKA U IPUBEICHUE €r0 K KAHOHUYECKOMY BUTY.

20. AppunHas cuctema KOOpAUHAT B IPOCTPAHCTBE. Y CIIOBUE KOMILJIAHAPHOCTH 3-€X BEK-
TOPOB.

21. PaznuuHbie criocoObl 3aaHMsI TNTIOCKOCTH.

22.B3anMHOE pacmoiioKeHUE ABYX U TPEX IIOCKOCTEH.

23.PaccTossHUE OT TOYKH JIO TUIOCKOCTH. YTOJ MEXTY TIIOCKOCTSIMHU.

24. PaznuuHble cIOCOOBI 3aJJaHUs MIPSIMON B MPOCTPAHCTBE.

25. B3anMHOe pacmoiokeHHe ABYX MPSMBIX B IPOCTPAHCTBE.

26. B3anMHOe pacrnooXeHHe MPsIMON U MIIOCKOCTH.

27.Yron Mexy AByMs MPSMBIMH. YTOJ MEXAY NPSIMON U TIOCKOCTBIO.

28. [lununapuyeckue nmoBepxHoctH. Konnueckne nmosepxuoctu. Konnueckue ceuenus.

29. Dnuncou/.

30. OHOMOIOCTHBIN TUTIEPOOSTION . JIBYOTOCTHBIN TUTIEPOOTOHI.

31. DnaUNTHYeCKui mapaboIon/I.

32.'unepOonnyeckuit mapadonous.

14



|V. MEPEYEHB JIUTEPATYPBI, HEOEXONUMOI 1151 OCBOEHUS
JUCHUILIAHBI

4.1. OcHoBHAs JUTEpaTypa

. Bunbepr, 2.b. Kypc anreops! : yueonuk / 3.b. Bunbepr. — Mocksa : MIITHMO, 2011. — 591 c. — Pe-
xum octyna: o noanucke. — URL: https.//biblioclub.ru/index.php?page=book& id=63299 (nara 00-
pamenus: 1.09.2020). — ISBN 978-5-94057-685-3. — TekcT : 37IeKTPOHHBII.

. Kagomres, C.b. Ananutrdeckas reoMeTpus U JUHEHHas anredpa : yueonoe nocobue / C.b. Kagom-
1EeB. — 2-€ U3/., UcIp. U J1o1. — Mocksa : @uszmataut, 2011. — 168 c. — Pexxum goctyna: no noamucke.
— URL.: http://biblioclub.ru/index.php?page=book& id=69319 (narta obpamenus: 1.09.2020). — ISBN
978-5-94057-685-3. — TekcT : 3NeKTPOHHBIH.

4.2. lonoiHUTeEIbHAS JIUTEPATypa

. T'eBopksn, I1.C. Beiciiast Matematuka. JInnelinas anredpa u aHaIMTHYECKasi TEOMETPHUSI | y4eOHOE T10-
cobue / I1.C. I'eBopksiH. — MockBa : @uszmatiut, 2011. — 207 ¢. — PexxuMm mocTyma: 1mo mojmmcke. —
URL.: http://biblioclub.ru/index.php?page=book& id=82792(nara obpamenus: 1.09.2020). — ISBN
978-5-94057-685-3. — TekcT : 31eKTPOHHBIH.

. IuxtunskoBa, O. JIuneitHas anrebpa 1 aHaTUTHYECKasi TEOMETPUS: KypC JIEKIHi : yaeOHoe mocobue
/ O. IluxtunpkoBa, C.A. ITuxtunskoB, A. IlaBnenko ; MunuctepcTBo 00pazoBanus U Hayku Poccuii-
ckoit @exnepanuu, OenepaibHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEXKICHUE BbIC-
mero oopazoBanus «OpeHOYPrcKuii TOCYIapCTBEHHBIN yHUBEpCUTET». - Openoypr : OI'Y, 2015. - 281
c. : un. - bubnuorp. B xkH. - ISBN 978-5-7410-1324-3 ; To xe [OnexktpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book& id=485374 (nara oopamenus: 1.09.2020). — ISBN 978-5-
94057-685-3. — TeKCT : 3NEeKTPOHHbIN.

V.IIEPEYEHb PECYPCOB UH®OPMAIMOHHO-TEJIEKOMMYHUKAIIU-
OHHOM CETU «<MHTEPHET», HEOBXOJUMBIX JIJIS1 OCBOEHUA JUCIIHU-

VYHuBepcurerckas 6ubamo-
TeKa OHJIalH

IJIMHBI
Ne HaumeHoBaHue pa3pa-
Ccebliika Ha N

nn . 0OTKM B IJIEKTPOHHOI JocTynmHoCTh

HH(OPMAIMOHHBIN pecypc

dhopme
http://www.biblioclub.ru DnexTpoHHO-OubroTeyHas | Perucrparmus uepes ro-
cuctema (9bC) 00l YHUBEPCUTETCKUMA

KOMITbIOTEpP. B nanbHen-
11€M UHAUBULYaJIbHBIA

HEOTPaHUYECHHBIN J10-
CTyH U3 J1000# TOUKH, B
KOTOPOU UMEETCS 10-
cryn K cetu MHTepHer

http://www. exponenta.ru Oo0pasoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYIT

TUYECKUU CAaUT

http://www. matclub.ru Oo0pasoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYIT

TUYECKUU CalT

http://www.fismat.ru Oo6pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII

TUYECKUU CAaUT

http://www.mathnet.ru OOpazoBarenpHbIil MaTeMa- | CBOOOJIHBIN JTOCTYIIT

TUYECKUU CAaUT
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https://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=69319
http://biblioclub.ru/index.php?page=book&id=82792
http://biblioclub.ru/index.php?page=book&id=485374

http://lib.elsu.ru/
WWW.E.LANBOOK.COM

9BbC NU3natenscTBa
«JIAHb» — pecypc, npeno-
cTraBJisIronMi online 110-
CTyNll K Hay4YHBIM XXypHaJlaM
1 OJTHOTEKCTOBBIM KOJIICK-
UM KHUT pa3INYHbIX U3]1a-
TEILCTB.

PaGorats ¢ pecypcom
MO>KHO U3 CETH By3a 0e3
IIPEABAPUTEIBLHOMN peru-
CTpallUU WU U3 JII0O0H
TOYKH MUPA, T]Ie €CTh
noctyn k cetn "HUuTep-
HeT", IpeBaAPUTEITHHO
3aperucTpupoOBaB

CBOH JTMYHBIA KaOWHET,
HAXOJIACh BHYTPU CETH
BYy3a.

7. Marematnueckuii mopTall, Heorpannuennsiit go-
COZEpKAIIUN pa3Ielibl: BbIC- | CTYI
11asi MaTeMaTuKa, MPUKIa-

http://almath.ru Has MaTEMaTHKa, IIIKOJIbHAs
MaTeMaTHKa, OJMMITHATHAS
MaTeMaTHKa.

8. [TonnoTekcToBas 6a3a snek- | JlocTyn K MOJTHOMY TEK-
TPOHHBIX U3/IaHUM, IPEIHA- | CTy U3JaHUMN Ha caluTe
3HAaYeHHAas JJIs CTYJIEHTOB U | BO3MOXKEH I1OCJIE€ aBTO-
actiupaHToB. COEePKUT PU3aIH, I TOTO
y4eOHHMKHU U y4eOHBIE MTOCO- | HEOOXOANUMO MOTYUUTh
Oust, MOHOTpauu, MPOU3- JIOTUH | MapoJib B B UH-
BOJICTBEHHO-TIPaKTHYECKHE, | (OpMAIIMOHHO-O0MOIHO-

http://www.iprbookshop.ru | cipaBouHbie U3nanus, epu- | rpaguIecKkoM OTaene
OJMYECKUE U3TaHU. ono6anorexu. [locne no-
JTy4eHUs Tmapoist He0o-
XOJIUMO MPOMUTH JINY-
HYIO PETUCTPAITUIO U B
nanpHerIeM paboTaTh
M0J1 CBOUMU YYETHBIMH
JTAaHHBIMH.
9 http://portal .tpu.ru/SHARED | anexTpoHHbBIN yueOHUK Heorpanuuennsiii n1o-
/KIKONVAL/Sites/Russian_ CTyI
sitesindex1.htm
10 http://eqworld.ipmnet.ru/ru/l | Mexaynaponasiii HayaHo- | HeorpaHu4eHHBIH 110-
ibrary/mathematics/angeome | o6pa3oBaTeNbHBIH CallT CTYI
try.htm Egworld
VI. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHbBIX
N NTHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMbI
1. Maremarudeckas 6a3a maH-

ZzbMATH

HBIX, OXBATBIBAIOMIASI OKOJIO
4 000 000 mOKyMEHTOB, U3

JlocTyn cBOOOIHBIM

zbmath.org
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http://lib.elsu.ru/
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/

6omee 3 000 >xypHallOB U
170 000 xHMr mo marema-
THUKE, CTAaTUCTHUKE, HH(OP-
MaTHKe, GU3HKE, €CTECTBEH-
HBIM HayKaM

2. http://mathedu.ru MaremaTnaeckoe 00pa3oBa-
HUE: MPOIIUIOE U HACTOAIIEE
(caiit ¢ Ob, BKIIOYaromIEH

JOPEBOIIOLIMOHHBIE UCTOY- CBobozbit oCTYM.
HUKH, JIATEPaTypy COBET-
CKOT'0 ITeproa)
3. http://ilib.mccme.ru Db ¢ KkHUramMm o mMarema- N
THIKe. CBOOOIHBIH 1OCTYII.

VilI. JMIHIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOIT'PAMMHOE OBECIIEYEHHUE
HpH pcain3anunu yqe6H0fI JAUCHUILINHBI IIPUMCHACTCA CIICAYIOMICC JTMICH3MOHHOC U CBO-
00JIHO pacpoCTpaHsIEMOE TPOTPAMMHOE 00ECIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice n np.

VIIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJACTBA OBYUYEHMUSI,
HEOBXO/IMUMBIE JJI151 OCYHECTBJIEHUSA OBPA30BATEJIBHOI'O
NPOLOECCA 1TO AMCIUIIJIMHE

VYyeOHbIe 3aHITHS MPOBOAITCS B aAyJUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIMAIA3UPO-
BaHHOW MeOEJbI0, B TOM YHCJI€ CTAIMOHAPHBIMU UJIU MEPEHOCHBIMU TEXHUYECKUMU Cpel-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa TPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOMN
TEXHUKOUW ¢ BO3MOXKHOCTBIO MOJIKJIFOUEHUS K ceTu « HTepHeT» u obecriedyeHueM A0CTyma
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA.
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