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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m) N3YyYCHUA TUCHMIIIMHBI. 0azoBas IIOATrOTOBKA 6aKaJIaBpOB B 00JIaCTH BEIC-
101 (S)51 aJIFe6pBI 1 aHAJIMTUYECKOM TCoOMCTPHUH, OPUCHTUPOBAHHAA HAa PA3BUTUC JIOTHICCKOT'O
U IMPOCTPAHCTBCHHOI'O KOMIIOHCHTOB MBIIIJICHUS, 4 TAKIKC CITOCOOHOCTH IMPUMCHATE aJI-
I‘C6paI/I‘{€CKHﬁ 141 FGOMeTpI/I‘ICCKI/II\/'I arrapar el MoCTPpOCHUA MATCMATHYICCKUX MOI[GJ'ICﬁ 141
peUICHUA HpO(bCCCI/IOHaJILHBIX 3aaad.

3agaum u3yyeHust JMCUMILINHBI:

— BBICTPaMBaHUE OOIIEro KOHTEKCTAa MAaTEMaTUYECKOTO MBIIUIEHUS KaK KYJIbTyp-
HOUM (OPMBI JEATEIBHOCTH, OINPEAETSIEMO HE TOJBKO CTPYKTYPHBIMH OCOOCHHOCTSIMHU
MaTeMaTU4YeCKOro 3HaHUs, HO U MECTOM MaTEMATUKH B CUCTEME HayK,

— OCO3HaHHUE COLMAIbHOW 3HAYMMOCTH Oynyuiei mpodeccun, GopMHpOBAHUE MO-
TUBALIMU K OCYIIECTBIICHUIO TPO(HECCUOHATIBHON e TEIbHOCTH;

— IOATOTOBKA K MCIOJIb30BAaHUIO CHCTEMATHU3UPOBAHHBIX 3HAHUM U NPAKTHYECKUX
YMEHHM NpHU pelieHnH MpodhecCHuoHANbHBIX 3a/au.

Mecto nucuuninnbl B cTpykrype OIIOIL: peanusyercs B pamkax 00s13aTeIbHOM
yactu O610ka b1. lucuurmimuael (MOymn).

ITnann YEMBIC PE3YJIbTAThI Oﬁy‘leHl/lﬂ Mo JTUCHMUIIJIMHE.
Kon NuaukaTopsl 10CTHKEHUS IInanupyemble pe3yJbTaThl 00yYeHHs
KOMITETeHIIMH KOMIIETEeHIIM U 10 JMCHMILIHHE
OIIK-1 3HaTh: 3Haer:

-OCHOBHBIC 3aKOHbI C€CTCCTBCHHOHA-
YYHBIX JUCIHUIIINH;

-MCTOAbI MAaTEMATHUYCCKOI'O aHaJInu3a
U MOJICIUPOBAHUA;, TCOPETUYCCKOI'O
N JKCICPUMCHTAJIBHOI0O HCCJICI0BA-
HU.

- 0a30BbI€ MOHATHS U METOJbI MaTPUUHOM, BEK-
TOPHON W JHMHEHHON anreOpbl, aHAIUTHYECKOH
TE€OMETPUH,
- 3JIEMEHTBhl TEOPUH MHOXKECTB, HJIEMEHTBI 00-
el anredpel, TEOPUIO CUCTEM JIMHEWHBIX ypaB-
HEHUH, TEOPHUIO KPUBBIX U IOBEPXHOCTEH IIEP-
BOTI'0 M BTOPOT'O MOPSIAKA.

Ymers:

-BBIIIOJIHATE CTAaHAAPTHBLIC }IeﬁCTBHH
C Y4eTOM OCHOBHBIX MOHSTHH, (op-
MYJUPYEMBIX B paMKax 0a30BbIX Ma-
TEMaTHYECKHUX JUCIHILINH;

-pemaTth CTaHAApTHBIE MPOQeEcCHo-
HAIbHBIE 3aJa4d C MPUMEHEHHUEM
C€CTCCTBECHHOHAYYHBIX M 06HIGI/IH)KG-
HEPHBIX 3HAHWUU, METOJOB MaTema-
TUYECKOTO aHajn3a W MOJICIIHUPOBa-
HUS;

-HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYUYHBIX JTUCIUIUINH B
npohecCuoHaTbHOM NeSTeNbHOCTH.

Ymeer:

- BBINOJIHATH OIEpalMy HaJ MHOXECTBAMU;
OIIEpPUPOBATH ¢ KOMIUIEKCHBIMHU YUCJIAMH; pe-
11aTh CUCTEMBI JIMHEWHBIX YPAaBHEHUN pa3iny-
HBIMH CIIOCOOaMU; BBIUUCIATH ONPEACTUTENH;
MIPOU3BOJUTh ONEpPAlMM HAJ MATPULIAMY;
OIPEIEIATh JIMHEWHYIO 3aBUCUMOCTb U HE3a-
BHCHUMOCTb CHCTEMBI BEKTOPOB; OIPEAEIATH
0a3uc U paHr CUCTEMbI BEKTOPOB; (pOpMyIHpO-
BaTh U JIOKA3bIBaTh TEOPEMBI,

- HUCIOJB30BaTh MAaTEMAaTUYECKUM S3BIK, al-
reOpanyeckue U reOMEeTpUUEeCcKre METOIbI IIPU
IIOCTPOEHUH MOJEJIEN pearbHbIX IIPOLIECCOB,

- NPUMEHATh MaTEMaTHYECKHE METOIbl K pe-
HICHUIO TPO(EeCCHOHATBHBIX 3aa4

Baaners:
- HaBBIKAMU TEOPETUYECKOI'O0 U IKC-

Baaneer:
- HaBBIKAMH pabOThl ¢ MAaTEMAaTUYECKOH JIHTe-
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NEPUMEHTAIBHOTO  HCCIICOBAHUS
00BEKTOB MPOPECCHOHATHHON JIesI-
TEJILHOCTU Y HaBBIKAMH 00pabOTKH U
aHaJau3a HAyYHO-TEXHHYECKOW WH-
dbopmaru

parypoii,

- MaTEeMATHYECKUM aIlapaToM JJisi ONUCAHWS,
aHalin3a, TEOPETHYECKOTO U IKCIIEPHUMEHTAIIb-
HOTO WCCIICJIOBAaHUS W MOJCITUPOBAHUS WH-
(hOpMaIMOHHBIX CUCTEM,

- KYJbTYpPOH MBIIUICHUS, CIIOCOOHOCTHIO K
00001IeHNIO, aHAINU3Y, BOCHPHATHIO HHGOP-
Malli¥, TTOCTAHOBKE IIeJIM U BBIOOpPY MyTeH ee
JOCTHOKEHUS;

- CIIOCOOHOCTBIO JIOTUYECKH BEpPHO, apryMeH-
TUPOBAHO U SICHO CTPOUTH YCTHYIO Y MTUCHMEH-

HYIO peub.

1. COAEP’KAHUE U OB BEM JJUCHUIIJINHbI
€ YKa3aHHeM KOJMYeCTBA YACOB, BblIJIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcsi
¢ nmpenoaaBartesieM (10 BUIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 Pa0oTy

Ounas popma o0yuenust

No AyIuTOPHBIE 3aHATHS Cam.
w/n HanmeHoBaHUe pa3iesioOB U TEM Bcero K m3 1B pas.
Pa3zgen 1. MHuoskecTBa M OTHOLIEHHA. AJIre0- 27 10 8 9
panyecKue CHCTEMBI.
1. | Tema 1. MHoXecTBa U oOmepaldyd HaJ HHUMH. 7 5 5 3
bunapHbIe OTHOIIEHUS
2. | Tema 2. AnreGpandeckue oneparui. OCHOBHBIE 9 4 2 3
anrebpanvecKkue CTpPYKTypbl
3. | Tema 3. KommaekcHble uncia 11 4 4 3
Paszpnen 2. MaTpunsl ¥ onpeaeauTe n. 25 8 8 9
4. | Tema 4. Omneparuu Haa Marpuniamu. O6partu- 13 4 4 5
MbI€ MaTPHIIBL.
5. | Tema 5. Panr matpuisl. Onpenenutenu 12 4 4 4
Paznen 3. Cucrembl JIMHEHHBIX YPABHEHHA. 29 10 10 9
6. | Tema 6. CJIAY: ocHoBHbIE MOHATHSA. DOPMYIIBI
. 11 4 4 3
Kpamepa. Metoz 06paTHOI MaTpHIIbL.
7. | Tema 7. Onnopoxansie CJIAY 7 2 2 3
8. | Tema 8. OOmee penieHHE HEOJIHOPOIHBIX
CTIAY 11 4 4 3
Pa3znen 4. JDineMeHTHI TeOPUM MHOTOYJIEHOB 97 8 10 9
OT OJIHOM NepPeMEeHHOM.
9. | Tema 9. ]_—[EDJ'II/IMOCTB MHOTOYWIECHOB OT OJIHOM 13 4 4 5
TIePEeMECHHOMN
10. | Tema 10. MHOrowiIeHsl HaJ YUCIOBBEIMU KOJIb- 14 4 5 4
[[aMH U TTOJISIMH.
Dopma omuemnocmu
B T.4. PAKTUYECKas MOATOTOBKA
3auer
Hmozo 3a 1 cemecmp 108 36 36 36
Pa3znen 5. DjieMeHTHI BEKTOPHO# ajiredpbl B 36 8 8 20
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MPOCTPAHCTBe.

11. | Tema 9. Bekropsl. JInHeliHas 3aBUCUMOCTh BEK- 18 4 4 10
TOPOB.
12. | Tema 10. KoopauHatel BEeKTOpa B 3aJjaHHOM 0Oa- 18 4 4 10
suce. CKaIIpHOE MPOU3BEICHHE BEKTOPOB.
Pa3nesn 6. MeTo KOOPAMHAT HA MJIOCKOCTH. 52 16 16 20
13. | Tema 11. Adbdunnas cucrema KOOpJAWHAT HaA 9 5 2 5
TJIOCKOCTH.
14. | Tema 12. IIpsmoyroyibHas JeKapTOBa CHCTEMa 9 5 2 5
KOOpJIUHAT
15. | Tema 13. IIpsimast Ha TITIOCKOCTH. 21 8 8 5
16. | Tema 14. JIuauM BTOPOTO MOPSAKA 13 4 4 5
f:;):-en 7. MeToa KOOpAMHAT B NPOCTPaH- 46,7 12 12 227
17. | Tema 15. [InockocTH U IpsIMBIE B IPOCTPAHCTBE 26 8 8 10
18. | Tema 16. [ToBepxHOCTH BTOPOTO MOPsIIKA 20,7 4 4 12,7
Dopma omyemnocmu 9
B T.4. IPAKTHYECKAs IMOJATOTOBKA
9K3aMeH 0,3
Hmozo 3a 2 cemecmp 144 36 36 62,7
uToro 252 72 72 98,7

OuHo-3a04yHasi popma oGyuenusi (He peayimsyercsi)

3aouHas ¢opma o0yueHus (He peasuzyercs)

I11. OEHOYHBIE MATEPHAJIBI JIJISI MPOBEJAEHUS TEKYIIEA 1

MMPOMEXYTOUYHON ATTECTAIIMHA OBYYAIOIIUXCS MO JUCIUILINHE

Tekymras aTTecTarus IpoBOIUTCS B opMe KOHTPOJILHON paboThI, TecTa, pedepara,
TBOPYECKOTO 3aJ]aHus, Keica U Jp.

TunoBoii BApMAHT KOHTPOJIbHOM PadOTHI

Konrtpoabnas padora B 1 cemectpe

1. Ha MHOecCTBe Beex IelbIx uncen Z 3aaano ounapuoe otHomenne G={(X,y) | X,y €Z A
(x-y):4}. Hokazatb, uto G — OTHOIIEHHWE DKBHUBAJCHTHOCTH HAa Z W MMOCTPOUTH (aKTOp-
MHOXKeCTBO Z/G.
2. Jloka3aTh, YTO MHOKECTBO IIEJBIX YUCEII, KPaTHBIX YETHIPEM, 00pa3yeT TpyIiry OTHOCH-
TEIHHO OOBIYHOTO CIIOKEHUS YHUCEIL.

3. Petmuts ypasrenne X' + 81 = 0.
4. Beluucnuth onpeeanTelb

4 5
2 =2
-2 =5
2 =5

4

2

3 2
5 2

3 2
5. Pemmuth cucremy nuHEWHbIX ypaBHeHH o ¢popmynam Kpamepa




w

10.

(X, + 2X, + 5xg=1
%3X1 + 2%y + X3 =6
LX]_ + Xo + X3 =1

6. Peminth cuctemMy TUHEHHBIX YpaBHEHHUI
7x; +10x, —x; +4x, = -1,
3x, +5x, —4x, +6x, =1,
3x, —15x, +18x, =6,

X, +2x, =3x, +4x, =1.

KonTposabHas padoTa Bo 2 cemecTpe
Han tpeyronsauk ABC u mpousBonsHas Touka O mpoctpanctsa. [lycte M — Touka nepece-

_

YeHUsl KaKUX-JIMOO JBYX MEIUaH TPEYroJIbHUKA: OA= r, OB = Fz -OC =r,. [loka3aTp, 4TO
— 1 .

OM :g(r1 +T,+1,).

Ha mutockoctr nansl aBa BekTopa U(21), V(1,0). Haiitn k03¢ dUIIUEHTHI pa3IoKEHUS BEKTO-
pad(9,1) no Bexropam #(2,1), ¥(1,0).

Jlaubl 1Be cMexHBIE BepinuHbBI kBaapata A(-2,1) u B(3,3). Haiitu nBe apyrue BepIiuHbI.

J1Be BepuumHbl TpeyroiabHuka ABC umeror koopaunatel A(3,6), B(-3,5). Onpenenuts koop-
nuHaThel BepmnHbl C npu ycnoBuu, 4to cepeausl ctopoH AC u BC nexar Ha pa3HbIX OCsX
KOOpJMHAT.

OnpenenauTb KOOPAUHATH TOYKH, CAMMETPUYHON Hayaly KOOPJAUHAT OTHOCUTENIBbHO MPSAMOMN
x—4y+17=0.

Hamucate ypaBHeHHE TpsIMOii, KOTOPOH MPUHAJICKUT OMCCEKTPHCA TYMOTO YIia MEXIY
npsiMbiMu 3X—4y +12=0, 12x+5y-7=0.

2 2 _
[IpuBecT K KAHOHUYECKOMY BUY YPaBHEHUE KPUBOM 2-T0 MOpsIKa X" +y" —2x+6y+9=0

x> +y° +2% =49 My (2-3.6)

CocTaBuTh ypaBHEHHUE IJIOCKOCTH, KacaTenbHOMU K cepe B TOUKE .

[Tapabona ¢ mapamerpom p=3 pacnonoxeHa Ha miockocT OYZ Tak, 4To AUPEKTpUCa COB-
nagaet ¢ ocbto OZ. Hamacate ypaBHEHHE TTOBEPXHOCTH, 00pa30BaHHOMN BpalleHueM mapado-
761 BOKpYT ocu OZ.

[TpuBectn K KaHOHUYCCKOMY BUTY ypaBHCHHE TIOBEPXHOCTH
4x* +9y® +362° —-8x 18y - 72z +13=0

Tect Nel mo pasgesnam « MHOkeCTBA U OTHOLLICHUS,
«Aaredpsl 1 ajJiredpanvyeckne CHCTEMbD)
Bapmuanr 1

Onpenenute 37eMeHTHI MHOXKECTBA | A. X € (—o0;1) U (4;+0)
{X€R|X2—5X+4>0}. B. Xe(4+wx)
B. xe(-ol]u[4;+x0)
r. x={L4}

Onpenenure, B pe3yiabTaTe Kakon A UV(ANB)

oneparmi  nonymwiocs M = 23} 5. ANB
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e A={123 B={2345} 5 AUU\B)
U ={012,..9} r (AnNB)UA
Kakoe u3 IIEPEYNCIICHHBIX A R ={<x,y>x,yeZA(x—y):3}
OTHOIIICHUH SBJISICTCS  OTHOLICHHEM 5' R={<X,y>X,yeZax+y=2}
HKBUBAJIEHTHOCTHU? 5 —{<Xy>XyeZAxiy}
r ={<x,y>x,yeZAy:x}
Haitaure Muoxectso 4 0N BK) | 4 [-21]
—Ly2 =21
ecm AMX) ={Xx +2X—3>O|XER}’ B.[ )5
X+2 (_3_]
B(x <0|xeR '
(x) = { = | x e R} B. 4
.o
Pemmre ypaBHEHHUE C 4 _2,
nenssectapiM £ €C A 5 - 1-1
(2+i)z2* - (5-i)z+(2-2i)=0 1.1
B. 4-2i X
4 2.
——+ =i
B 5 5 : —1+i
24
. 5 - =11
[Tonme3ysice  ¢Gopmynoit  Myaspa, 1 /3
. (2110 -t
merapcnTe: (1T iv3) A 2 2
5. —512+512/3
B. —512
r 1024+512/3i
[pencTaBuThH B ﬁ(coss—ﬂ Lisin 3_7;)
TpUrOHOMeTpHYecKoil hopme: —L+ A 4 4
Ji(cosfr +isin j
B, 4
\/E(cos” +isin j
B. 2
\/E(cos—ﬂsm—j
r
Bapmuanr 2
Onpenenute 3IEMEHTHl MHOKECTBA A.xeR B.xe@ B.xe(—x:0] I.
A= {XERl 2X }<3 X & (0]
2 +1
Jlanbl MHOXKecTBa: A= {X | x e N} u A.-17€ AnB
B:{X:3k,keN} b.12e AUB
B.12€ A\B

Kakoe u3 yTBepxieHuil BEpHO.

.16eB\A




Kakoe 3 MEPEUUCIICHHBIX A.R= {(x y> X,y eZ A(X—Y): 4}
OMHAPHBIX OTHOIIICHUMA 5 R= {<x >| X A% 5}
oOamaer CBOMCTBOM - RERRY yeznx+y=

TPaH3UTUBHOCTH. B. R={12),(13),(31)}
T. R={12),(21),(31),(13)}
Hatiante MHOXECTBO A.0
A'(X) UB(x), eciu B. (— o0;40)
A(X) :"x? —8x+ > 0" B.(— ;2] U(3;5) U (5;4+0)
B(x) "X _56 >0" I.(=o02][30)
X —_
Pemmre ypaBHEHHE ¢ HEH3BECTHBIM A.2+1,3+i
zeC B.-2+1,-3-2i
22 +(5-2i)z+5@1-i)=0 B.2+2i,3-2i
I.2-1,-3-1

[Tonb3ysch
HaluIuTe

dbopmynoit  Myagpa,

\/§+iJ12

3HauUeHUE -
1-1

A.0 b.64 B.-64i I'.-64

[IpencrtaBuTh KOMIIJIEKCHOE YUCIIO
. T . T
Z=2sin——-2icos—
4 4

B TPUTOHOMETPHUYECKOU popme

1

A.2 sinz—icosz b. -2 icosz—sinZ
4 4 4 4

B. 2(0033—+ |sm3—”] .
4 4

1 1
COS— +isin—
4 4

Bapuanr 3
Onpenenute, KakoMy MHOXECTBY A {0, 3, 6}
PaBHO MHOXECTBO b. {3, 15}
={X|xe N AX:3AXx<16} B. {15, 18}

I.{3,6,9,12, 15}

Kaxkoe u3 [IEPEYUCIICHHBIX
OMHApHBIX OTHOILEHUM SBJISIETCS
OTHOILIEHUEM 3KBUBAJICHTHOCTH?

{(x Y)IXyeZAx: y}
Y)IXyeZAa(x-y) 4}

<x V)X yeZAx+y= 5}
{

Kaxkoe u3 nmepednciieHHbIX OMHAPHBIX
OTHONIICHWH HE 00JagacT CBOWCTBOM
CUMMETPUYHOCTH.

= {(L0),(13),(1.2).(23)}
:{<x V)X yeZAx+y= 5}
{<x Y)IXyeZA(x-y): 2}

Omnpenenure MHO’K€ECTBO

A'(X) N B'(x), eciu

D IR D S e IR S




A(X) :"2x* —14x+20< 0", B. (~o0;+0)

B(x) "X =2 .o
X+1
5 Pemnre ypaBHEHHE C HEHU3BECTHBIM A. (-1;2t) B. (-1;-2t) B. (0;2t) T.(1;-
zeCz®+(1-2t)z-2t=0 2t)

6 [Tonp3ysick  ¢opmynoit  MyaBpa A.0 b.1024i B.1024 T.-1024i

. 5
. !1 + |\/§ )
HalIuTe 3HaAUEHUE

@+i)”°
7 [IpencraBpTe KOMIUJIEKCHOE YHCIIO B St . . 5rx
. A. 2| cos— +isin—
TPUTOHOMETPUUECKOU bopme 4 4
— _2sin” _2icos” 7 i
Z=- S'nZ_ 'COSZ b. _Z(SinZHCOSZj

B. Z(COSZ + isian
4 4

T. Z(COSE—isinzj
4 4

Tect Ne2 o pasngeny «Jj1eMeHThbI BEKTOPHOH aJaredposn»
Bapmuanr 1

1 (momostHuTH YepTex). Ha Tpex Bexktopax &,b,C MoCTpoeH mapajuieaenunes.

i

—

IIpoBecTu ero BeKTOp-auaroHaib, paBHyr a—b—C.
2 (pa3BepHyThIii 0TBeT). [IpoBEpUTH TMHENHYIO 3aBUCUMOCTH BeKTOpoB d(2,—1) u b(-6,3).
Kak oHM HanpaBiieHbl — OMHAKOBO WJIU IPOTUBOIOJIOKHO?

3 (BbIOpaTh oauH oTBeT). Ecin BexkTop X B Oasuce €, €, umeeT KoopauHartsl (—3,1), TO
KOOpAuHATHl X B O6a3uce é’l* =—26, +6,, éz* =€,

=3, 10 cka-

4 (BbIOpaTh oquH otBeT). 12. Eciim 2 u b — enumHmanbe BEKTOPBI, U ‘a+ b

JIIPHOE TIPOU3BEJICHNE (35 - 5) : (5 + 5) paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.

5 (HeCKOJBbKO BAPHAHTOB OTBeTa). IIpy KakOoM 3HAYEHHM M BEKTOPHI d=mi +2] +4k u
b =mi +mj —2k opToroHambHBI?

6 (BLIOPATH OIMH OTBET). YTOI Mex 1y BekTopamu a(1,2,3) u b(6,4,-2) pasen

7/ (BbIOpaTh 0auH oTBeT). Eciin |é| =4, ‘5‘ =6 u yroa Mexy Bektopamu d u b paBeH %

TO CKaJISIpHOE MTPOMU3BEICHHE BEKTOpOoB 38 —2b u 538 —6b paBHO
8 (pasBepuyThlii oTBeT). BexTophl &,b,C MMEIOT paBHBIE UIMHBI U O0Opa3yloT MONApPHO

paBHbIe yrubl. Haiiti Bektop €, ecmm d=1+] nb=j+k.
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9. Ha murockoctu nansl asa Bexropa u(2,1), v(1,0). Haiitn xo>pPULUEHTHI pa3ioKeHus
BEKTOpA 5(9,1) no sekropam u(2,1), v(1,0).
10 (pa3BepuyThblii oTBeT). B Tpeyromsauke ABC cTopona AB pa3nenena Toukoit M B ot-

HomeHuu 1:4, cuuras ot Touku A. Torna pasmokenue Bektopa CM 1o Bexktopam a=CA u b=

CB umeer Bux:

1) g§+%B; 2) 4a+b; 3) %5-%5; 4) %54'%6; 5)-a+4b;

11. Ecnu eqMHUYHBINA BEKTOP 506pa3yeT paBHBIE TyNbIE YIIIbl C 0A3UCHBIMU OpTaMH i, ],
K To CyMMa KOOpJMHAT BEKTOpa a paBHa:

12. JlaHbl BEKTOPHI a=-2i+ ] -8Kk; b=-4i-2 ] -3k; c=3i -4] +12k MPOEKIIMS BEKTOpa a-2b
Ha OCh BEKTOpa c paBHa:

= \/§ , TO CKaJIsIpHOC IIPONU3BCACHUC

13. Ecnn @ u b - eAMHUYHBIC BEKTOPHI U ‘a -b

(35-45)(5+B)paBHO:
14, Ecnu H =1; ‘5‘ =2+/3; a yrox Mexy BeKTopamu aub pasen 120°, To miomans Tpe-

yTrOoJbHUKA, TOCTPOSHHOTO Ha BEKTOpax 2a+b u a-b pasra: 1)4 en?; 2)3 en’; 3)3,5 en’; 4)4,5
2 2
en’; 5)5,5en”.

Tect Ne3 mo paszneny «MaTpunbl U OnpeaeTuTe In»
1. 3anummTe CTyNeHYaTyo MaTpUIly pa3mepa 4x3.
2. Kakoe 13 cnefyronux paBeHCTB CIIPaBEIMBO

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

1 3 1 2
3. lanbr MmaTpuiel A = (5 7j uB= [3 1 Oj' Kakue u3 cnenyrommx onepanuii MOXHO Bbl-

HOJIHUTH (HECKOJILKO BADHAHTOB 0TBeTA)?
A) A+B
B) A" +B
B) A+B’
I A-B
) B-A
E) A-B’
K) AT -B
3) AT B’
1) BT - AT



-3

;
4. Jlana matpuma A= (6 lj' Toraa marpuna A- AT uMeeT Buf. . ..

2
1 1 -2

nuarosanu Marpunel A-B pasHo....

3 5
5. JlaHbl MaTPHIIBI A:[4 J u B :[ ] Torpa mpousBeneHNE JIEMEHTOB MOOOYHOM

1
1
4
3 5
7. ITpoBepuTh, SABISAIOTCS JIU MEPECTAHOBOYHBIMHU MATPUIBI A = ( ] uB= (

8. Pemmenne matpuunoro ypaBaenusi C- X - A= B umeer BUm:
A) X=C*.B-A™

B) X=A".B-.C™

B) X=A".C*.B

N xX=A"B*.C*

3 2
3 2 4 5 4 1
9. Haiitu snemeHr c,, MaTpuubl C=A-B,ecit A= 9 2 -3 4|, B= 1 _3
-1 -5 3 11
2 5
A) 44
b) 45
B) 46
') 47

10. Matpuust A, C umMeroT pa3Mepbl COOTBETCTBEHHO MXxN U Px({, U CYHIECTBYET MPOU3BE-
nenue ABC. Kakossl pazmepsl maTpun B u ABC?

1 -1 2

11. HaiiT cyMMy 311eMeHTOB TpeThero cronbna Matpumsl AL, ecmn A=|0 2 -1
1 01
3X+y+3z=2,

12. Ecnu (XO, Yo ZO) - pelleHue CHUCTEMBl JUHEHHBIX YPAaBHEHUH (5x—2y+2z=1 TO
2x+2y+3z=1

Xo + Yo +Z, paBHO

A)-3

b) -4

B) -5

I -6

Tect Ne4 mo pasneny «MeToa KOOPAUHAT HA MJIOCKOCTI
Bapuanrt 1
1. YpaBHeHHE TPSAMOM, OTCEKAIOIIEH HAa OCU OpauMHAT OTpe30ok b=-3 u obpasyromieit ¢ moso-

T
JKUTCIIbHBIM HAIIPABJICHUCM OCHU a6CHI/ICC yroj E , HMCCT BH. ...
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2. Paznenenst mu Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?
. 4. | X=2+3t,
3. 3amucarh ypaBHeHHUE npsimoi d: {y 3.t B 0011IeM BHUJIE.
4. CocTaBUTh ypaBHEHUE MPSIMOM, Mpoxosiei yepe3 Touky A(-3,4) U napajienbHON mps-
Mor X—-2y+5=0.
5. Haiitu yrioBo# ko3 duiineHT npsamoi, mpoxosiieit uepes3 Touku A(-3,1) u B(1,2).
X =2+ 3t, {x:7+t,

ud,: Ha IUIOC-

6. OnpenenuTs B3aMMHOE PACTOIOKEHHE MPSAMBIX d,; :{

KOCTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOU, mpoxojsied yepe3 Touky A(-3,4) U nepneHAuKyIspHOU
npsiMoit X—2y+5=0.

8. Hailitu xoopauHaThl TOUkH A, nexarnedt Ha npsmon 2X—3y+4 =0, ecau U3BECTHO, UYTO
paccTtosHue OT A 110 psiMoit 3y = 4X paBHO 2.

9. Haiitu Touky, JeXallylo B TOH k€ MOJYINIOCKOCTH OTHOCUTEIBHO MPSIMOM, 4TO M TOYKa

A(,).

Bapuanr 2
1. lano oOmiee ypaBHeHHE TpsiMoii: 12X —5y —65=0. YpaBHEeHHE 3TOM MPSIMOA B OTpe3Kax
VMMEET BU. ...
2. [Ipoxonsat nmu mpsiMbIe
d,:3x-y+4=0,
d, :2x-y+1=0, gepe3 omHy TOUKY?
d,:x-y=0

3. 3amucarh ypaBHenue npsmoii d: 3X—4y +4 =0 B mapameTpuyeckoii hopme.
4. CocTaBUTh ypaBHEHHUE MpPSIMOM, poxoasiieil yepe3 Touky A(-3,4) u mapamienbHON Mpsi-

. X=1 y+2
MO —— = :
2 3
5. Haiitu yrioBoi ko3 GUIMEHT MpsIMOK, poxosamiei yepe3 Touku A(2,1) u B(2,-5).
6. Onpenenuth B3aMMHOE PACIIONIOKEHHE TPSIMBIX d : Lt ud,: - Ha IJI0OCKO-

CTH.
7. CocTaBUTh ypaBHEHHUE NPSMOM, mpoxojsiei yepe3 Touky A(-3,4) U nepneHauKyIspHOU
IpsIMOM

X=3+t,
{y =4-7t
8. Ha npsimoii 5x -y —4 =0 HaiiTu TouKy, paBHOyAaJIeHHYO OT Touek A(1,0) u B(-2,1).
9. Haiitu TOUKY, J€KaIIyIo B TOH K€ MOTYIIIOCKOCTH OTHOCUTENIBHO MPSMOM, UTO M TOUKa A.

IIpumepHas TemaTuka pedeparon
KBanpuku B appuHHOM MpocTpaHCTBE.
BekropHoe npounsBeieHne BEKTOPOB U €0 MPUII0KEHHUS.
CMelnaHHOE NMPOU3BEEHUE BEKTOPOB U €0 IPUIIOKEHUS.
[TpunosxeHne BEKTOPHOH anreOpbl K peLIeHNIO 3a/1a4 3JIEMEHTapHON reOMETPHH.

I/I3yquI/Ie KPHUBbIX 2-ro nopsAaaKa 1o UX KaHOHMYCCKUM YPABHCHUSAM.
11
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6 [ToBepxHOCTH BpallIeHUSI.

7 AdduHHBIC U €BKIHIOBBI MHOTOMEPHBIE IIPOCTPAHCTBA.
8. DneMeHTHI c(heprIeCKOi TeOMETPHUH.

9. [longpHas cuctema KOOpAUHAT.

10. [umuaapuueckas u chepuveckas CUCTEMbl KOOPIUHAT.
11. CJIAY c koMIIeKCHBIMH KO3 DHUITMEHTAMHU.

12.  UYwucnennsie metoasl pemenus CIIAY.

13. [unuHapUYecKUe MOBEPXHOCTH.

14, Konudeckue MOBEPXHOCTH.

15. Merox ceueHmii.

16.  JluneituaThie MOBEPXHOCTH.

HpOMC}KYTO‘IHaSI aTTcCTalusa o6yqa101unxc;1 OCYHICCTBIIACTCA B (bopMe 3a4€Ta " K-
3aMCHa C HCIIOJIB30BAHHEM CJIICAYIOIINX OLCHOYHBIX MATCPHAIIOB. IICPCUYCHb BOIIPOCOB K
3a4CTy, IICPCUYCHDb BOIIPOCOB K 3K3aMCHY.

Bonpocul k 3auemy
(1 cemecmp, ounan popma odyuenus)
MHoxecTBa 1 onepanuu Haj HUMuU. Jluarpammel Ditnepa-BenHa.
OCHOBHBIE YHCIIOBbIE MHOKECTBA.
bunapnsie OTHOLICHMS.
OTHolIEHNE 3KBUBAJIEHTHOCTH.
Anrebpanyeckue Oreparnm.
[TonsiTue anredpsl, noxanredprl. 'omomMopdusMsbl 1 H30MOpHU3MBI anredp.
[TonsiTue rpynmsl, ee npocrermme couctsa. IIpumepsl rpynmn. [loarpymisr.
[TonsiTue koisbua, ero npocreninne corctra. [Ipumepst komen. [Togkonba.
ITone, ero npocreiimue cpoiicta. IIpumeps! noneit. [lone panmoHanbHBIX YUCEN.
10 [Tonstue anredpanyeckoit cuctembl. CucTeMa JeHCTBUTEIBHBIX YHCE.
11.T]ose KOMIUIEKCHBIX YHCEIN. [ €OMETpUUYECKOE MPENCTABIEHUE KOMIUIEKCHBIX YHUCEN U
ornepanui HaJ HUMU.
12. Tpuronomerpuueckas GopMa KOMIIJIEKCHOTO YHCIA.
13. KopHH U3 KOMITJIEKCHBIX YHUCEIL.
14.Tlonsite Matpuusl. Buasl matpui.
15. Onepauuu Haj MaTpULlaMU, UX CBOMCTBA.
16. O6patumMble MaTpuUllbl. DJIeMEHTapHbIe MATPUIIBL. Y CIIOBUS 0OPATUMOCTH MAaTPHIIBL.
17. Beruucnenue oOpaTHOW MaTPHUIIBL.
18.3anuck u penieHre cucTeMbl N TMHEWHBIX YPaBHEHUH ¢ N IEpeMEHHBIMU B MATPHUYHOM
dhopwme.
19. Panr matpunsl. bazucHsiii muHop. Teopema o 6a3ucHOM MUHOpE.
20. DnemeHTapHbIe IPE0OPa30BaHUS U PAHT MATPHUIIBL.
21.'pynna noactaHoBOK. YUeTHOCTh M 3HAK MOJCTAHOBKH.
22. OnpenenuTenb KBapaTHON MaTpulibl. OCHOBHBIE CBOMCTBA ONpeIeIUTENCH.
23. MuHOpHI 1 anrebpanydeckue JAONOTHEHUN. Pa3noxenne onpeneauTens Mo CTpoKe WIn
CTOJIOIY.
24. Tlonstue CJIAY. Parocmibabie CJIAY. ®opmer 3amucu CJIAY.
25. Pemienne CJIAY no ¢popmynam Kpamepa 1 MeTo10M 00paTHON MaTpPHUIIHI.
26. DnemenTtapuble npeodpazoBanust CJIY. Pazpemennsie CIIY.

12
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27.CucreMa JTMHEHHBIX OJHOPOJHBIX YPAaBHEHHM, YCIOBHS CYIIECTBOBAHUS HETPUBHAIb-
HBIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6asuc.

28. HeogHopoaHast cuctemMa TUHEHHBIX ypaBHeHHH. JInHEHOe MHOT00Opa3ne penieHH.

29. Teopema Kponekepa - Kamemnnu.

30.3agauu, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHEHUI U HEPABEHCTB.

31. lenumocTts MHOTOUIeHOB. Hanbonpmuit o0muii nqenutens MHOTOUJICHOB. AJTOPUTM
EBxnuna.

32. HaumeHsbIiee o011ee KpaTHOE.

33. Cxema I'opuepa. Kopau muorounena. Teopema besy.

34. HenpuBoanmbie MHOTOWIEHBI. OCHOBHAS TEOpEMa anreOpshl.

Bonpocwt k ak3ameny
(2 cemecmp, ounasn popma odyuenus)
1. Jluneiinble onepanuu HajJ BEKTOPaMHU.
2. JluneitHas 3aBUCHUMOCTHh BEKTOpOB. CBOICTBa JTUHEHHO 3aBUCHMBIX M HE3aBHCHMBIX
CUCTEM BEKTOPOB.
Bekroproe mpoctpancTBo. [IprMepsl BEKTOPHBIX TIOAIPOCTPAHCTB.
basuc BektopHoro npocrpaicTa. Teopema 0 pa3ioKeHUU BEKTOpa B IPOCTPAHCTBE 110
TpPEeM HEKOMILIaHAPHBIM BEKTOPaM.
KoopaunaTs! BekTOpa B 3aJaHHOM 0a3uce, UX CBOWCTBA.
CkansipHO€ IPOU3BEACHUE BEKTOPOB, EI'0 CBOMCTBA.
JlnuHa BeKTOpa, Yroj MeX]ly BEKTOpaMU B OPTOHOPMUPOBAHHOM Oa3zuce.
AddunHas cucrema KOOpAUHAT Ha TIIOCKOCTH. KOOpIMHATHI TOUKH.
Jenenne oTpe3ka B JAHHOM OTHOILICHUHU.
10 [TpsmoyronpHas nekapToBa cUCTeMa KoopAuHaT. PaccTosiHre MEXTy TBYMsI TOUKAMH.
11. Yron mMex 1y BEKTOpaMH Ha OPUEHTUPOBAHHOM MIIIOCKOCTH.
12. Paznuynbie criocoObI 3aaHuUs IPSMON.
13.O6mee ypaBHeHue npsmoi. ['eomerpuueckuii cMbIC KO3PGUIUEHTOB MPH TEKYIIHX
KOOp/MHATaX B OOIIEM YpaBHEHUU MPSMOM.
14. B3ariMHO€ pacrosioKeHUe ABYX MPSMbIX Ha MIIOCKOCTH.
15. PaccTostHue OT TOYKU 0 MPSAMOM. YT0J MEXAy ABYMS MPSMBIMH.
16. Dnnuric, ero KAHOHUYECKOE YpaBHEHUE U CBOMCTBA.
17.T'unep6ona, ee KAHOHUYECKOE YpPaBHEHHE U CBOICTBA.
18.Tlapabomna, ee KaHOHUYECKOE YpaBHEHHUE U CBOWCTBA.
19. O0miee ypaBHEHHME JTMHUHA BTOPOTO TOPSAKA U TPUBEJCHUE €r0 K KAHOHHYECKOMY BH-
ay.
20. Ap¢punHas cucreMa KOOPAMHAT B MIPOCTPAHCTBE. Y CIOBHE KOMIUTAHAPHOCTH 3-€X BEK-
TOPOB.
21. Paznuunblie cnocoOb! 3aJaHus INIOCKOCTH.
22.B3anMHOe pacroiokKeHHe ABYX U TPeX MIOCKOCTEH.
23.PaccrositHue OT TOYKH JI0 TUIOCKOCTH. YTOJ MEXTY ITOCKOCTSIMH.
24. PaznuyHble CIOCOOBI 3aJJaHUs MIPSMOM B IPOCTPAHCTRE.
25. B3anMHOe pacmoiokeHHe ABYX MPSMBIX B IPOCTPAHCTBE.
26. B3anMHOe pacmnoioXeHne MPsIMON U IMIIOCKOCTH.
27.Yron Mexy IByMs MPSMbIMH. YTOJ MEXIY NPSIMON U TIOCKOCTBIO.
28. Hununapuyeckue nosepxHoctu. Konnyeckue nosepxHoctu. Konnyeckue ceueHus.
29. DIIAICOM .

&~ w

©ooNO
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30. OgHononocTHBIN TUIepOOIONa. J{BYyNOIOCTHBIN THIIEPOOIOHI.
31. DnunTHYECKUiA mapadoIon/I.
32. 'unepOonmyeckuii mapaboIonI.

IV. HEPEYEHD JUTEPATYPBI, HEOBXOJIUMOMH JJ151 OCBOEHUA

JANCHUIIJINHBI
4.1. OcHoBHAs JUTEpaTypa
1. PemuzoB, A.O. JluneitHas anreObpa u reoMmeTrpus : YyuyeOHoe mocobue /
A.O. Pemusos, W.P. lllapapeBuu. — Mocksa : ®uzmaraut, 2009. — 512 c. — Pexxum no-
CTyma: () TIOJIITUCKE. —

URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=68387 (nara o0pa-
mennsi: 01.09.2020). — ISBN 978-5-9221-1139-3. — TekcT : 27eKTPOHHBII.

2. Kanomiie, C.b. AHanuTuueckas reoMeTpusi U JuHEWHas aiaredpa : yueOHoe moco-
oue / C.b. Kagomres. — 2-e¢ uzn., ucnp. u gon. — Mocksa : ®usmataut, 2011. — 168 ¢. —
Pexum JIOCTyIa: 10 IIOJIIHACKE. —

URL.: https://biblioclub.ru/index.php?page=book_view_red&book_id=69319 (mata o6pa-
mieHust: 01.09.2020). — ISBN 978-5-9221-1290-1. — TekcT : 2IeKTPOHHBIN.

4.2. JIonoJIHUTEJIbHAS JINTEPATYypPA

1. HenucoB, B.M. Anrebpa u reomerpus: npaktukym : [16+] / B.W. Jlenucos,
B.M. Uy6uu, O.C. YepnukoBa ; HoBocuOupckuii rocygapcTBEHHBIM TEXHUYECKHN YHU-
BepcuteT. — HoBocuOupck : HoBocuOMpCckuil rocy1apcTBEHHbIN TEXHUYECKUN YHUBEPCH-
ter, 2018. — 307 c. : wi. — (YueOnuku HI'TY). — Pexkxum poctyma: Mo MOJMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view red&book id=576183 (mata 00-
pamenus: 01.09.2020). — bubauorp. B k. — ISBN 978-5-7782-3791-9. — Tekcr : amek-
TPOHHBIM.

2. Yeronun, A Il JluneitHas anreOpa U aHAIUTHYECKAs T€OMETpUs : yueOHOe nmocodue
/ A.I1. Yeronun ; FOxHbI Penepanbubiii yHUBEpCcUTET. — PocToB-Ha-ony : FOxHbINA de-
nepanbHbll  yHuBepcuter, 2015. — 149 c. — Pexum goctyna: 1Mo NOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book_view_red&book id=445132 (nara 006-
pamenus: 01.09.2020). — bubmuorp. B ku. — ISBN 978-5-9275-1728-2. — Tekcr : anek-
TPOHHBIN.

V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETH «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUA INCIHHUIIJIMHBI

Ne Ccblika Ha HanmenoBanue pa3padort- JocTynHOCTH
1011 UH(GOPMAIMOHHBIN pecypc | KM B 3JIEKTPOHHOI ¢opme
1. http://www.biblioclub.ru DnexkTpoHHO-OMOIMoTeYHas | Perucrparus yepes ro-
cuctema (9bC) 00l YHMBEPCUTETCKUN
VYHuBepcuterckas 6uOano- | KommnbroTep. B nans-
TeKa OHJIalH HEUIIEM UHIUBUIYAIb-
HbI HEOrPAHUYEHHBIN
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JIOCTYT U3 1000 TOU-
KH, B KOTOPOI UMeeTCs
nocTtyn K cetu MuTep-
HET

http://www. exponenta.ru

OO6pa3oBaTenbHbBIN MaTeMa-
TUYECKUU CAUT

CBOOOIHBIN TOCTYI

http://www. matclub.ru

OO6pa3oBaTenbHbBIN MaTeMa-
TAYECKUU CaUT

CBOOOIHBIN TOCTYI

http://www.fismat.ru

O6pa3zoBarenbHbIN MaTeMa-
TAYECKUU CaUT

CBoOOaHBIN 1OCTYI

http://www.mathnet.ru

OO6pa3oBaTenbHbBIN MaTeMa-
TUYECKUU CAUT

CBOOOIHBIN TOCTYIT

http://www.school.edu.ru

Poccuiickuii 06meo6pa3oBa-
TEJIbHBIN MOpTal

CBOOOIHBIN TOCTYI

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

ObC UzpgarenncTBa
«JIAHb» — pecypc, npeno-
CTaBJISAIOIIMK online OCTyI
K Hay4YHBIM KypHajaM U
ITOJTHOTEKCTOBBIM KOJIJIEK-
IUASIM KHUT Pa3IUYHbIX U3-
JIaTEeILCTB.

PaGoratb ¢ pecypcom
MO>KHO U3 CETH By3a 6e3
MIpPeIBAPUTEINHHON Peru-
CTpalliy WM U3 JII000H
TOYKH MHpA, Tl ECTh
noctyn kK cetu "MHTep-
HeT", IPeIBAPUTEIILHO
3aperucTPpUPOBaB CBOM
JUYHBIA KaOUHET, HaXO-
JISICh BHYTPH CETH By3a.

http://allmath.ru

Marematuueckuii noprai,
COJZICpIKAIIUN Pa3/ICIIbl:
BBICIIIAsi MaTeMaTHKa, IIpU-
KJIaJIHasl MAaTEMAaTHKa,
IIKOJIbHAs MATEMATHKA,
OJIMMITHA/THAS. MATEMATHKA.

Heorpanuuennsiii 10-
CTYyII

http://www.iprbookshop.ru

ITomHOTEKCTOBAs Oa3a HIIeK-
TPOHHBIX U3/IaHUH, TTpeTHa-
3HAa4YeHHas Ui CTYJCHTOB U
acnupaHToB. ConepKUT
y4eOHUKHU U yuyeOHbIE MTOCO-
6us, MoHOTpaduH, MPOU3-
BOJICTBEHHO-IIPAKTUYECKUE,
CIIPaBOYHbBIC W3/IaHUs, TIEPH-
OJINYECKUE U3JIaHUS.

JocTyn K OoJIHOMY TEK-
CTy U3/IaHUU Ha caiTe
BO3MOKEH I10CJIE aBTO-
pH3aIHH, I 3TOTO
HEO0OXOUMO TOJIYIHTh
JIOTHH Y TIapoJib B B MH-
¢dbopmaroHHO-
oubanorpaduueckom
otaene OuOINOTEKH.
Ilocne nonydenus na-
poJIst HEOOXOTUMO
MPOUTH JTMYHYIO PErH-
CTpalHUIO U B TAJIbHEN-
mieM padoTaTh O] CBO-
WUMU YYCTHBIMH JaHHbI-
MH.
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http://lib.elsu.ru/

10 http://portal.tpu.ru/SHARED | anexTpoHHbIi yueOHUK Heorpanu4eHHbIi 10-
/KIKONVAL/Sites/Russian_ CTyI
sites/index1.htm

11 http://eqworld.ipmnet.ru/ru/l | MexxaynapoaHslii Hayudno- | HeorpaHuueHHBIH [10-
ibrary/mathematics/angeome | oOpa3oBaTenbHBIH CailT CTyI
try.htm EqWorld

VI. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1. ZbMATH Matemarnueckas 6a3a JaHHBIX, OXBATHI- TloeTyr cBOGOHEL
Baromas okosio 4 000 000 1OKyMEHTOB,
u3 Goree 3 000 xypraos u 170 000 zbmath.org

KHUT TI0 MaTeMaTUKe, CTATUCTUKE, UH-
dbopmatuke, pusnKe, eCTECTBEHHBIM
HayKaMm

2. http://mathedu.ru MatemaTuueckoe oOpazoBaHue: Mpo- CBOOOIHBIH TOCTYTI.
1I0€ M HacTosee (cailT ¢ Db, BKiIto-
YaUIeH JOPEBOTIOLMOHHBIE UCTOYHH-
KU, JIUTEPATypy COBETCKOI0 MEPHOJIa)

3. http://ilib.mccme.ru | OB ¢ kHUramu Do MaTeMaTHKe. CBOOOIHBIN TOCTYTI.

VII. JUHEH3UOHHOE U CBOBOJIHO PACITPOCTPAHSEMOE
ITPOI'PAMMHOE OBECIIEYEHUE
[Ipu peanuzauuu y4yeOHOW AUCHUILUIMHBI PUMEHSIETCS CIEAYIOIEee JIUIIEH3MOHHOE U CBO-
00JIHO pacrpoCTpaHsieMOe POrpaMMHOE O0ECIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUNAI,
HEOBXO/MMBIE UIAA OCYINECTBJIEHUA OBPA3OBATEJIBHOI'O
MHNPOLHECCA IO JUCHUIITIMHE

VYyeOHble 3aHATUS MPOBOAATCS B ayJUTOPUAX, YKOMIUIEKTOBAHHBIX CHEIMAIU3UPO-
BaHHOW MeOeIbI0, B TOM YUCJE CTAlMOHAPHBIMU WJIM MEPEHOCHBIMU TEXHUYECKUMU CpPE/I-
CTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMIBIOTEPHOMN
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT 1 obecriedeHneM 10CcTyna
B DJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.
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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/
http://ilib.mccme.ru/

