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|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Heap n3yyeHuss TMCUMIIMHBL. 6a30Basi MOJIrOTOBKA OakanaBpoB B 00JacTHU BbIC-
e anreOpsl U aHATUTHYECKONW TEOMETPHUH, OPUECHTUPOBAHHASI HA Pa3BUTHE JIOTHYECKOTO
U MPOCTPAHCTBEHHOTO KOMIIOHEHTOB MBIIUICHHS, a TAaKK€ CIOCOOHOCTH MPHUMEHATH all-
reOpanyeckuii ¥ TeOMETPUUECKHIA anmapat AJs MOCTPOSHUSI MaTEeMaTHYECKUX MOJIENel 1
petieHus mpodecCHOHANBHBIX 3a7ad.

3agaum n3y4yeHus IMCUMILINHBI:

— BBICTpaWBaHUE OOIIEro KOHTEKCTa MAaTEMaTHYECKOTO MBIIUIEHUS KaK KYJIbTyp-
HOM (DOpPMBI JEATENBHOCTU, ONMPEACISIEMO HE TOJBKO CTPYKTYPHBIMH OCOOECHHOCTSIMU
MaTEMaTUYECKOT0 3HAHUS, HO U MECTOM MaTeMaTUKH B CUCTEME HayK,

— OCO3HaHHWE COIMAIbHOW 3HAYUMOCTH Oynyiei npodeccun, hopMUpOBaHHE MO-
THUBAIMM K OCYLIECTBICHUIO MPOPECCUOHATIBHOM AESITEIbHOCTH;

— TMOJTrOTOBKAa K HUCMOJB30BAHUIO CUCTEMATU3UPOBAHHBIX 3HAHUM U MPAKTUUECKUX
YMEHHI NpH pellieHnH NpodecCuoHaIbHBIX 3a]a4.

Mecto aucuuiuiaabl B cTpykType OIIOIL: peanusyercs B paMkax 00s3aTeIbHON
yactu 6;10ka b1. Jlucuurmnunsl (Moayn).

Ilnanupyembie pe3yabTaThl 00y4YeHHUs 10 TUCHHILIMHE!
Kona NHaukaTopsl 10CTHKEHUS IInanupyemMble pe3yJbTaThbl 00y4eHHS
KOMIIEeTEeHIMH KOMIIETeHI[HH M0 JUCHMILINHE
OIIK-1 3HaTh: 3Haer:

-OCHOBHBIC 3aKOHbI €CTCCTBCHHOHA-
YUHBIX JUCLHUIIINH;

-MCTOAbI MAaTCMATHUYCCKOI'O aHaln3a
H MOJACIUPOBAHHUA, TCOPETUYCCKOI'O
U SKCICPUMCHTAJIBHOI'O HCCJICOOBA-
HUA.

- 0a30BbIC MOHATUS M METOAbl MATPUYHOMN, BEK-
TOPHOM M JHMHEWHON aireOpbl, aHAIUTUYECKOU
rE€OMETPUH,
- DJIEMEHTBHl TEOPUU MHOXKECTB, DJIEMEHTBI 00-
et anredpsl, TCOPUIO CUCTEM JIMHEHHBIX ypaB-
HEHHW, TEOPUI0 KPHUBBIX M IOBEPXHOCTEH IEp-
BOT'O U BTOPOI'O MOPSAIKA.

Ymern:

-BBINOJHATh CTAHAAPTHBIE JEUCTBUS
C YYETOM OCHOBHBIX TMOHATUH, (HOp-
MYJIUPYEMBIX B paMKax 0a30BbIX Ma-
TEMaTUYECKUX JTUCIUTIINH;

-pemiath CTaHAapTHBIE MpodeccHo-
HaJbHBIE 3aJa4dl C MPUMEHEHHUEM
€CTECTBEHHOHAYUHBIX U OOIIEHHkKe-
HEpPHBIX 3HAHWM, METOJOB MarTema-
TUYECKOr0 aHallu3a U MOJIENIUpPOBa-
HUS;
-MCMOJb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCITUIUINH B
pohecCHOHANBEHOM NeSTeNbHOCTH.

YmMmeer:

- BBINOJHATH OINEpaluu HaJ MHOXXECTBaMU;
OHCpHpOBaTB C KOMIUJICKCHBIMU YHCJIaMU, pe-
aTh CUCTEMBI JJUHEWHBIX YPaBHEHUN pa3iny-
HBIMHA CHOCO6aMI/I; BBIYHUCIIATH Ol'IpeI[eJ'II/ITeJ'II/I;
MPOU3BOJUTh ONEpPAllMM HaJ MAaTpPULIAMY;
OHpeI[eJ'IfITI) J'II/IHCI\/JIHYI-O 3aBUCUMOCTh WU HE3a-
BUCHUMOCTb CHCTEMBI BEKTOPOB; OIPEACIAThH
0a3uc U paHT CUCTEMBI BEKTOPOB; (HOPMYIHUPO-
BaTh U JIOKA3bIBaTh TEOPEMBI,

- HUCIIOJIB30BAaTh MaTeMaTI/IIIeCKI/II\/'I A3BIK, all-
reOpanueckre U reOMEeTPUIECKHEe METOIbI TIPH
MMOCTPOSHUU MOJIENIEH peaTbHBIX MPOIECCOB,

- MPUMEHATh MaTeMaTH4YeCKHe METOAbl K pe-
HIEHHUIO MPOPEeCCHOHANBHBIX 3a/1a4

Baaners.:
- HaBBIKAMU TEOPETHYECKOrO U IKC-

Baaneer:
- HaBbIKAMM pabOTHI C MaTeMaTHYECKOW JIUTe-
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NEPUMCHTAJILHOT'O HCCIICO0BAaHUA
00BbeKTOB TpodecCHOHATBLHON JIes-
TEJIHOCTU ¥ HaBBIKAMHU 00paOOTKH U
aHaM3a HAyYHO-TEXHMYCCKOW WH-
dopmanuu

parypoH,

- MaTeMaTHYECKUM arlapaToM sl OIHCaHUS,
aHaJM3a, TEOPETUYECKOr0 M IKCIECPHUMEHTAIb-
HOTO WCCIICJIOBAHHUSI W MOJCIUPOBAHUS HH-
(hopMaIMOHHBIX CHCTEM,

- KyJIbTYpOW MBIIUICHUS, CHOCOOHOCTBIO K
00001IIeHNI0, aHaTN3y, BOCIPUSATUIO HHQOP-
Malli{, MMOCTAaHOBKE IICJIM U BBIOOpY MyTeH ee
JOCTH)KCHUS;

- CIIOCOOHOCTBIO JIOTUYECKH BEPHO, apryMeH-
TUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHMEH-
HYIO PEUb.

II. COAEP’KAHUE U OB BEM /IUCHHUIIJIMHBI
€ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIICJICHHbIX HA KOHTAKTHYI0 pad0Ty 00y4arouuxcs
¢ nmpenoaasaresieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

Ounas popMma 00yueHuUs1

Ne
/o

HaumenoBanue pas-

AyIMTOpHBIE 3aHATHS

Bcero
J1eJIOB H TEM

JIK

m3 1B Cam. pao.

Pazgen 1. MHoxke-
CTBA W OTHOIIEHMUS.
AsiredOpanyeckue CH-
CTEMBl.

32

Tema 1. MuoxecTBa u
omepaluu HaJ HHUMH.
buHapHbpIe OTHOIIIEHUS

12

Tema 2. AnreOpaunue-
ckue omepanuu. Oc-
HOBHBIE alireOpanye-
CKHE CTPYKTYPbI

12

Tema 3. Komruiekc-
HBIE YHCIIa

Paznen 2. Martpuubl
U OMpe/IeTUTeIH.

42

Tema 4. Omnepanuu
Hag wmatpuniamu. OO0-
paTHMbIE MATPHUIIBL.

20

Tema 5. Panr marpu-

22
1pl. Onpenenurenu

Pazgen 3. Cucremsl
JIMHEHHBIX ypaBHe-
HUIA.

31,7

6 19,7

Tema 6. CJIAY: oc-
HOBHBIC ITIOHATHSL.
®opmynel  Kpamepa.
MeTton obpaTHOI Mat-
PHILIBL.

12

Tema 7. OmHOpOIHBIE 8




CJIAY

Tema 8. Obmee perie-

HHUE  HEOJHOPOIHBIX
CJIAY

11,7

1,7

Koncynemayus

Konmponw

36

Dxzamen

0,3

Hmozo 3a 1 cemecmp

144

18

18

69.7

Pasznea 4. DiaeMeHTbI
BEKTOPHOIl aJredpbl
B IPOCTPAHCTBE.

18

10

Tewma 9. Bekropsl. JIu-
HEeilHass 3aBHCHUMOCTh
BEKTOPOB.

10

10

Tema 10. Koopaunatet
BEKTOpa B 3a/JIaHHOM
Oasuce. CkanspHoe
MIPOU3BEICHUE BEKTO-
POB.

Pasnea 5. Meroa ko-
OpPAMHAT HAa ILIOCKO-
CTH.

26

10

11

Tema 11. Addunnas
cUCTeMa KOOpJIHAT Ha
TJIOCKOCTH.

12

Tema 12. Ilpsmo-
yrojbpHas  JIeKapToBa
crcTeMa KOOpJMHAT

13

Tema 13. Ilpsamas Ha
TJIOCKOCTH.

12

14

Tema 14. Jluaum BTO-
poro nopsijika

Paszgen 6. Meroa ko-
OpAMHAT B  MPO-
CTPAHCTBE.

27,8

15,8

15

Tema 15. ITimockoctu u
npsiMbIe B TIPOCTpPAH-
CTBE

12

16

Tema 16. IloBepxHo-
CTH BTOPOT'O MOPSIIKA

9,7

5,7

3auem

0,2

Hmozo 3a 2 cemecmp

72

18

18

35.8

HUTOTO

216

36

36

105.5

OuHo-3a04Hasi popmMa oOyueHus (He peau3yercs)

3aounasi popma odyuenus (He peamsyercsi) 5
I1l. OHEHOYHBIE MATEPHUAJIBI JJI51 ITPOBEJAEHUS TEKYIIEU U
IMPOMEXYTOYHOU ATTECTAIIMUA OBYYAKIOIINXCA ITO JUCHUIIVIMHE
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Tekyras aTTecTarust IpoBOIUTCS B opMe KOHTPOJIbLHON paboThI, TecTa, pedepara,

TBOPUYCCKOI'O 3aaHus, Keiica u ap.

TunoBoii BApMAHT KOHTPOJILHOM padoThI

KonTpoabHasi padora B 1 cemecTpe
1. Ha MHOecTBe Beex IebIX urcen Z 3aaano ounapaoe otnomenne G={(X,y) | X,y €Z A

(x-y):4}. [Jokazath, uto G — OTHOIIECHHWE DKBHUBAJICHTHOCTH Ha Z W MOCTPOUTH (HaKTOp-
MHOX)ecTBO Z/G.

2. Jloka3aTh, YTO MHOKECTBO ILIEIIBIX YUCEJI, KPATHBIX YETHIPEM, 00paszyeT Ipymiy OTHOCH-

TEJIHHO OOBIYHOI'O CIIOXKCHHUS YHCEI.

w

3. Pemuts ypaBHenue X* + 81 = 0.

4. BIYMCIUTD ONIPEACTUTEND
4 5 -3 2

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

5. Pemuth cuctemy nMuHEMHBIX ypaBHeHUH 110 dhopmynam Kpamepa
(X1 + 2%z + 5xs =1
13x1 + 2X2 + X3 =6
(X1 + Xz + X3 =1

6. Pemuth cucremMy TUHEHHBIX YpaBHECHUI
6 +106, —x; +4x, =1,
3+, —g +oy, =],
3, —15;+18; =6
X% +2%, —3g +4x, =1

KonTpoubHas padora Bo 2 cemecTpe
Han tpeyronsauk ABC u npousBonbHas Touka O npoctpanctBa. [lycts M — Touka nepece-

YeHHsS] KaKUX-IIMOO IBYX MeJUaH TPEYroJIbHHUKA: UAFIL O&I’é O_C=I§ JlokasaTp, 4TO
UWE%(E+I§ +13).

Ha mockocTu mpaHbl 1Ba BEKTOpa U(Z:D, V(l@ Haiitu koaduiinenTs! pa3nokeHusi BEKTO-

pa 51(9,1) 10 BEKTOpaM 11(2,1) , V(LU)

Jlanbl ABe cMexxHbIe BepiiuHbl kBaapara A(-2,1) u B(3,3). Haiitu n1Be npyrue BepiuHbI.

J1Be BepumHbl TpeyroiabHuka ABC umeror koopaunatel A(3,6), B(-3,5). Onpenenurs koop-
nuHaThl BepiinHbl C npu yciioBuu, 4to cepeaunbl ctopoH AC u BC nexar Ha pasHbIX 0cax
KOOpAMHAT.

OnpenenanTs KOOPAUHATH TOYKH, CAMMETPUYHON Hayaly KOOPJAMHAT OTHOCUTENbHO MPSAMOMN

x—4y+1/=0.



6. Hanmcatrp ypaBHEHHE MpsIMOH, KOTOPOH MPUHAIICKUT OMCCEKTpHCAa TYMOTO yIia MEXIY

mpsvbivu X—4Y+12=0 1 X+5y—7=0.

7. TlpuBecTu K KAHOHUYECKOMY BH]ly YpaBHEHUE KPUBOIl 2-TO MopsIKa

X +y* —2X+6y+9=0

2 2 —/C
8. CocTaBHUTH ypaBHEHHUE IIOCKOCTH, KAaCaTEIbHOM K cepe X +y2 +2° =4 B TOUKE %(2_36).

9. IlapabGona c mapameTpom P= pacnosnokeHa Ha mrockoctr OYZ Tak, 4TO JUPEKTPUCA COB-
nanaet ¢ ocbto OZ. Hamacath ypaBHEHHUE MMOBEPXHOCTH, 00pa30BaHHOHN BpalllcHHEM Tapado-
761 BOKpYT ocu OZ.

10. IIpuBecTn K KaHOHHYECKOMY BUY ypaBHEHUE HIOBEPXHOCTH

A2 +9y? +3G> —8x-18/~72+13=0

Tect Nel mo pasgesam «MHOKeCTBA U OTHOLLICHUS,
«AJIre0pbI M ajredpandecKue CHCTEMbD)

Bapuanrt 1
1 Omnpenenure snements MHOKecTBa | A. XE(—of)\A4+0)
XeR| % —5x+4>0;. B. Xe(4+o)

B. Xe(—odlU4d+o)
r. Xx={I4

2 Omnpenenure, B pesynLTKl/Tle {Iflfz(éﬁ A U\(A('B)
= AB
OoIepanyu  IOJIYYNIOCh : b.
eom  PEUSS B=2345 . ALU\B)
U={012.-% r. (AB)UA
3 Kaxoe us3 MePEUUCIEHHbBIX A R={<xy{xy EZ/\(X—y)::ﬂ'
OTHOIIIEHUN SBJIAETCA OTHOIIEHUEM 5' R:{<)(, y>i XYy e/ /\x-|-y:2}
SKBUBAJICHTHOCTHU? B R={<X, y>i Xy =4 /\va y}
" R={exyAxyeZayg
4 Haitgure MHOXKECTBO A(X) mﬂx)’ A. I-_ZI!I

o MO=0C+2-3>0|xeR} | 5. 2D
x+2 ’ 25
B ={ < <0|xeR} B-( 35

.o
3) Pemnre 5paBHeHI/I€ c fl——zl
HEU3BECTHBIM A 9D ;1—|
(2-H)22—(5—i)z+{2—4) =0 1,1
5 42.5'5
4 2.
5. 55 1H
2_4;
r 55 -
6 Homb3ysice  popmynoit  Myaspa, _!_+\/_3i
BBIUKCIIUTE: (-HVI) A 2 2




5 —5IF
- 10245123
[IpenacraButh B . ?VZ'J
TPUTOHOMETpUYECKOU (popme: —1H 4 JQ(CO%Z_HSMZ
o T
. JZ(CO%—HSIHZJ
c i TT
., J2(co§27+|sm?J
57
; JZ(CO%Z +ISII’]ZJ
Bapuant 2
Onpenenure Bg?MeHTH MHO’K€ECTBA A.XeR  B.Xep B.Xe(—x(] T.
_ XY
A—{XER|m}<3
JlaHBI MHOKeECTBa: A={X|X€N} u A. 1—217§AFB\B
B=x=XkeN; 5.12eAU
Iialcocjf/ls yTBeJ:pxcz[eHHﬁ BEPHO. IE“;]].-%EEQ\\ E
Kakoe 3 TIEPEYNCIIEHHBIX A. R:KX, WIxyeZ /\(X—y)f4}
OMHAPHBIX OTHOIICHHI _ _ !
obnagaer CBOWCTBOM b. R_KX,yHX,yEZ/(\X—Fy_SJ
TPaH3UTUBHOCTH. B. RZK12>,<13>,<3]>J
r. R={12,(2},(30,13]
Hatiaute MHOXECTBO A.0
AX) UBX), ecnu B. (—og+o
AX) "X —Bx+>0" B. (092 A3 AT+
BY) :"3;((_—5620' r.(~og2lJ3+o
Pemure ypaBHEHHE ¢ HEU3BECTHBIM A.2+i1,3+i
z2eC _ B.-2+i,-3-2i
2 +(6-2A)z+91-1)=0 B.2+2i,3-2i
I.2-1,-3-i
[Tone3ysce  dopmymnoit  Myaspa, A.0 b.64 B.-64i TI.-64
HaIuTe i
[JBH]“
3HAYECHUE
1-1
IIpencraBuTh KOMILIEKCHOE YHCIIO { T & é?j _{- f— ; 7Z'J
A. 4 SINE; —1CO b. 1COS; —SIN;
2=2sif;~Ac0g) 4 4 44
B. Z(CO%T +isin3—7J r.

B TPUTOHOMETPHUECKOI popme
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{CO@ —|—ISIn—J

Bapuanr 3

Onpenenure,
PaBHO MHO>ECTBO

A=¥|xeNAX:3rx<16G

KaKOMY MHOXCCTBY

A{0, 3, 6}

B. {3, 15}

B. {15, 18}
I.{3,6,9, 12, 15}

; Kaxkoe u3 MEPCUHCIICHHBIX A. RZKX,Y) | x,yeZ/\xEy}
HHAPHBIX OTHOIIICHHIA SIBIISIETCS _ :
OTHOIrJ)IeHI/IeM SKBHBAJICHTHOCTH? b. R—KX, Y | Xy L A(X_y)'4}
B. R={X Y |XyeZAx+y=5;
r. R={11,(13,(12,(23
Kaxkoe U3 IEPEYHCIIEHHDIX 61/1HuapHHx A. th)(,y) | x,yeZ/\x+y:5}
oo e oGier AT Ry [y <Z (x-y)
B. R=22(12>,<Z3,<31>} |
r. R={11,12,(21.(29
Onpenenure MHOYKECTBO A. |_—1,2J\4_56J
AXB). comn | 5. (12} {56)
AX) D1 &+20<0", B, (—oq+o)
uX—0 %
B %1 =0 3

Pemmte ypaBHEHHME C HEHW3BECTHBIM

2eCz2+(1-2)z—2=0

A (-1;2) B.(-1-2t) B.(02) I.(L;-
21)

[Tonp3ysice  ¢opmynoit  Myaspa A.0 b.1024i B.1024 T.-1024i
- 5
Ny +1v/3
HaMIUTe 3HAUCHHUE -
1+
[MpeacraBbTe KOMIUIEKCHOE YHCII0 B A {COSI-ZZ. +iSiI’1&TJ
TPUTOHOMETPUIECKOM dbopme
—_2%in_
2=-2sin% ~Acog B. 2(S|n§+|co%
T
B. 4 cogf +isin’?
2( 4 15

-b?&}

I.

o

o% iSi

)

Tect Ne2 mo pasngeny «jieMeHTbI BEKTOPHOH aJared0pbn)
Bapmuanr 1
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1 (momostHuTH YeprTex). Ha Tpex BekTopax a,b,c IIOCTPOEH MapaJIEIEIIUIIET.

A

[TpoBecTH ero BEeKTOp-aHaroHajib, paBHYIO a—-b—c.
2 (pa3BepHyTbIii 0TBET). [[pOBEPUTH JTUHEITHYIO 3aBUCUMOCTb BEKTOPOB 8(2,—]) 151 5(—63)
Kak oHu HampaBieHbl — OAMHAKOBO WJIM IPOTUBOMOJI0XKHO?

3 (BoiOpaTh oauH otBeT). Eciu Bektop X B Gasuce €, € mmeer xoopaunatsl (—3,1), TO

KoopauHaTel X B 0a3uce el* :—kﬁ[+ez, 82* :ez

4 (BbIOpaTh 0auH 0TBeET). 12. Eciin a y b_ €IMHUYHbIC BEKTOPHI, U ‘é.—i-q =\/3, TO CKa-

JIIPHOE MPOU3BEICHUE (:ﬁ—b)-(a-l-b)paBHo: 1)2; 2)3; 3)4; 4)5; 5)6.

5 (HecKOJbKO BApUAHTOB OTBeTAa). [Ipy KakoM 3HaYEHUHU M BEKTOPHI a:m'“+2j” +4K u
Bzm'*+n]*—22 OpPTOTOHAJIbHBI?

6 (BLIGPATH ot oTBeT). Yron Mexy Bektopamu AL23u (642 pasen

7 (BbIOpaTh 0aMH OTBeT). Eciun =4, =6 u yroJl MEeXIy BeKTopamMu d H bpaBeH z :
3

TO CKJIIPHOE IIPOU3BE/ICHUE BEKTOPOB - u 5o paBHO
8 (pa3BepHyTbIil 0TBeT). BEKTOPHI a,b,c MMEIOT paBHBIC IJIUHBI U 00pa3ylOT MOMAPHO

paBubie yribl. Haiitn BexTop C, ecnu a:T+T u 6=T+K.

9. Ha myockocTy aHbl 1Ba BEKTOpa H(Z,l) , V(],U) Haiitu ko3 uimieHTs! paznoxxeHus
BEKTOpa 61(9,1) 110 BEKTOpam ﬂ(z,l ) , V(],U) :

10(pa3BepHuyThliii oTBeT). B Tpeyronsauke ABC cTtopona AB pazaenena Toukoit M B oT-
HouieHuu 1:4, cuutas ot Touku A. Torga pasznoxkeHne BEKTOpa CN 1o BEKTOpaM a=Ctu b=

C—E HUMCCT BHU.

1) fl?1+%EJ; 2) 4a+D:; 3) é'

= 1 12 4c. o 2B
c a-Bb, 4) Ba+5b’ 5) -a+4D;

11. Ecnu eqMHUYHBINA BEKTOP é.06pa3yeT paBHbIE TyIbI€ yIibl ¢ 0a3UCHBIMU OpTaMU I ],
K 1o CyMMa KOOPJIMHAT BEKTOpa a paBHa:

12. JlaHbl BEKTOPBI a=-2i +] -8kK; b:-4i-2] -3k; é:3i-4] +12K NPOEKIIHS BEKTOpA a-2b
Ha OChb BEKTOpa C paBHa:

13. Ecrm du D - €IMHUYHbIE BEKTOPHI U ‘é-qz \/3, TO CKaJISIPHOE TPOU3BECHUE
3 a-4 b)( a+ b) paBHO:
14. Ecnu H =1 ‘q =2J3; a YIOJl MEXIy BEKTOpaMu aub pasen 120°, To mwiomanm Tpe-

YTOJBHHKA, TOCTPOEHHOTO HA BEKTOPAX 2a+b u a-b paBra: 1)4 en?; 2)3 en?; 3)3,5 en?; 4)4,5
en?; 5)5,5 en’.



Tect Ne3 o paszneny «MaTpuubl ¥ onpeaeuTe IN»
1. 3anMImTe CTYIEHYATyI0 MaTpuIly pasmepa 4x3.
2. Kakoe 13 cineAyromnux paBeHCTB CIIPaBEJIMBO

106 025 3 21
(06 4925 3
9106 425 3 2
006 42 2( 3 21

8
3)
120
3. I[aHBI MaTpUIbI A— 151 B 3 1 O Kaxkue u3 (62 (S914741011150,¢ onepauHH MOKHO BBI-

MIOJTHUTH (HECKO0JIbKO BAPUAHTOB OTBeTa)'>

A) A+B
B) AT +B
B) A+B'
r A-B

) B-A

E) AB

xK) A-B
3) AT-B
n B-A

4. Jlana Matpuiia A_(6 _]J Torma matpuna A A umeer BUJI..

2 3
5. JlaHbl MaTpHIIbI A—[i E]_j B=(1 o) Torga mpousBefeHNE JIEMEHTOB IMOOOYHOM

AruaroHaJin MaTpUuIbI A B paBHO....

112
6. 3nauenne MaTpuaHOTo MEOTOweHa X —2AHE npn A=| 1 1 |pasHo....
411

1
3
1
7. IIpoBepuTh, ABISAIOTCS JIU NEPECTAHOBOUYHBIMU MaTPHULIbI A—(B 5J u (29 20 .
’ 41 16 2

8. Pemenue marpuunoro ypasuenus C- X- A=E umeer sun:
A) X=C1.B-A?

p) X=A*-B-C?

B) X=A*.C1.B

n X=A'.B*.C!

10



3 2 45 2 9

9. Haiitu snement Gy matpunst C=AB,ecru A= 9 2 -3 4| B= 1

-1 -5 31 5

A) 44

b) 45

B) 46

I') 47

10. Marpuust A, C umerot pasmeps! cootBercTBeHHO [TXINu PX(, u cymecTByeT npousse-
nenne ABC. KakoBsl pazmepsl matpuil B u ABC? )

1 -

11. HaiiT cyMMy 3JIEMEHTOB TPEThEro cTonbna Marpuisl AL, ecnn A=0 2 -1 .

1 01

X+y+3&=2,

12. Ecmm ()Q) yo,zo) - peICHHE CHCTEMbl JHHEHHBIX ypaBHEHHH {DX—2Y+2Z=1 T0
X+2y+3& =1

X +Yo +24y pasuo

A)-3

B) -4

B) -5

) -6

Tect Ne4 mo pasneny «MeToa KOOPAUHAT HA MJIOCKOCTI
Bapmuanr 1
1. YpaBHeHHE TPSAMO#, OTCEKAIOMIEH Ha OCH OpJAMHAT OTpe30K D=-3 u oOpasyroiei ¢ moJo-

T
JKUTCIIbHBIM HAIIPABJICHHUCM OCHU a6cu1/1cc YIol1 B , HIMCCT BH. ...

2. Paznenens! 11 Touku A(2,-1) u B(3,1) npsimoit 3(—y+1=C?
2+3,

3. 3anuca dABHCHHUC oi1 d: X= 3 z oO1e C.
. ITHCAaTb BHCHHUC IIPAMOMU U. B ICM BUJ

4. CocTaBUTh ypaBHEHUE NPSIMOM, mpoxondiiel yepe3 Touky A(-3,4) u napauienbHOU mps-
moii X—2y+5=0.
5. Haiitu yrioBoit ko3 duiimeHT npsaMoi, npoxojsiieit uepe3 Touku A(-3,1) u B(l ,2).

|x=2+3, w b X=7-H,

6. OmnpenenuTh B3aUMHOE PACIIOJIOKECHHUE MPSIMBIX dl y_3+z: y= _o.q Ha IUIOC-

KOCTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOM, mpoxojsiei yepe3 Touky A(-3,4) U nepneHauKyJIspHOM
npsivoit X—2y+95=0.

8. Haiitn xoopanHaThl TOUKH A, Jnexalieid Ha MpsSMon Z(—W+4=O, €CIIM U3BECTHO, 4TO
paccTtostHue OT A 10 IpsIMOi 3)/ =4 paBHO 2.

9. Haiitu TOYKY, JCKAIIYIO B TOU K€ IMOJIYIINIOCKOCTH OTHOCHUTCJIIBLHO HpHMOﬁ, YTO N TOYKaA
A().

11



Bapmuanr 2
1. lano obmiee ypaBHEHHE MPSIMOM: 12(—5y—6520. YpaBHEHME 3TOU NMPAMOU B OTPE3KaX

UMEET BU[I. ...

2. IIpoxonsat nmu mpsiMble

0h : X-y+4=0

dz :2>(—y+1=0, 4yepe3 OJIHY TOUKY?

dy:x—y=0

3. 3amucats ypasuenue npamoit d: X—4Y-+4=0 s napamerpuaeckoii popme.

4. CocTaBUTh YpaBHEHHUE MPsMOU, mpoxoasmieil uepe3 Touky A(-3,4) u nmapauienbHON Mpsi-
o XAy

2 3
5. Haiitu yriioBoit ko3 GUIMEHT IPsIMOii, mpoxoasiiei yepe3 Touku A(2,1) u B(2,-5).
6. OnpenenuTs B3aUMHOE PaCIONIOKEHHUE MPSMBIX dli X:1+Z’H dzi X=2-1, Ha IUIOCKO-
y=1-t y=2+

CTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOU, mpoxojsiuel yepe3 Touky A(-3,4) U nepneHAuKyJIIpHOU
pSIMOI

X=3H,

hoah

8. Ha mpsimoit 5X—y—4=O HAWTH TOYKY, paBHOyAaJeHHY0 OT Touek A(1,0) u B(-2,1).

9. Haiftu TOUKY, J€KaIIyI0 B TON )K€ MOTYIIOCKOCTH OTHOCUTENIBHO MPSMOMA, UTO M TOUKa A.

IIpumepHas Tematuka pedeparon
KBanpuku B appuHHOM MpOCTpaHCTBE.
BekTopHoe npousBeieHuEe BEKTOPOB U €r0 MPHUII0KEHHUS.
CMelaHHO€e NMPOU3BEEHUE BEKTOPOB U €0 MPUII0KEHUS.
[TpunoxxeHre BEeKTOPHOM anreOphl K pelIeHHIO 3a/1a4 dJIeMEHTapHON T€OMETPUH.
N3yueHne KpUBBIX 2-TO MOPSAKA [0 UX KAHOHUYECKUM YPAaBHEHUSIM.
[ToBepxHOCTH BpalieHHUS.
AddunHBIC U eBKIUIO0BH MHOTOMEPHBIE IPOCTPAHCTBA.
DneMeHTHI c(hepruecKOi reoMeTpuu.
[TonspHas cuctema KOOpAUHAT.
0. [unmuaapudeckas u cepuyeckas CUCTEMbl KOOPAUHAT.
11.  CJIAY c xomruieKCHbIMU KO3 pUimeHTamu.
12. Yucnennsie Metomnl pemenus CJIAY.
13. unuaapuyeckue MOBEPXHOCTH.
14, Konuyeckue MoBEpXHOCTH.
15. Merox ceueHmii.
16.  JluneituaTbie MOBEPXHOCTH.

HOoo~NOo O whE
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[IpomexkyTouHas arrecTanusi 00y4daroIMXCcs OCyIIeCTBIsIeTCs B (hopMe 3a4eTa U K-
3aME€Ha C KCIOJb30BAaHUEM CJEAYIOUIMX OLIEHOYHBIX MaTepuajoB: MEpPeYeHb BOMPOCOB K
3a4eTy, NepeyeHb BOIPOCOB K 3K3aMEHY .

Bonpocul k sk3ameny
(1 cemecmp, ounasa gpopma ooyuenusn)
MHosecTBa 1 onepauuu Hajg HUMH. Jlnarpammel Ditnepa-BeHHa.
OCHOBHBIE YHCIIOBBIE MHOXECTBA.
bunapHbie OTHOLIEHHUS.
OTHolIEHNE 3KBUBAJIEHTHOCTH.
AnreGpanueckue oneparmm.
[TonsTue anredpsl, moxanredprl. 'oMmoMoppu3Mbl U H30MOPHU3MBI aredp.
[TonsaTne rpynmnsl, ee npocreimmne cBoicTBa. [Ipumepsl rpynn. [loarpynmst.
[TonsTue kosbia, ero npocremmue cpoiictea. [Ilpumeps! konen. [loakosbia.
[Tone, ero npocreiimue cBorctBa. [Ipumepsl nonen. [lone paunoHanbHBIX YHUCET.
0.IlonsTe anredpanueckoii cucteMbl. CucteMa JeHCTBUTENBHBIX YHCE.
1.Tlone xoMIUIEKCHBIX yucen. ['eomeTpruyeckoe MpeAcTaBlIeHNE KOMIUIEKCHBIX YHCEN U
onepanuii HaJ HUMHU.
12. TpuronomeTrpuueckasi GopMa KOMILJIEKCHOTO YHCIA.
13. KopHu U3 KOMITJIEKCHBIX YHUCEIT.
14. Tlonarue matpuiibl. Buasl MmaTpuir.
15. Onepanuu HaJ MaTpUllaMU, UX CBOMCTBA.
16. O6patumMblie MATpPUIIbl. DJIeMEHTApHbIE MATPHIIBL. Y CIIOBUS 0OPATUMOCTH MAaTPHIIHI.
17. Borurcnenue oOpaTHON MaTpPHULIBI.
18. 3anuch U pelieHne cucTeMbl N JIMHEWHBIX YPaBHEHUHN ¢ N MepEMEHHBIMU B MATPUYHON
dhopwme.
19. Panr matpunsl. bazucHsiii MuHOp. Teopema o 6a3ucHOM MUHOpE.
20. DnemeHTapHbIC MPEOOPa30BaHUS U PAaHT MATPHUIIBI.
21.'pynna moacTaHoBOK. YeTHOCTH M 3HAK MOICTAHOBKH.
22. OnpeenuTenb KBapaTHON MaTpullbl. OCHOBHBIE CBOMCTBA OMPEICTUTEINICH.
23. MuHopb! 1 anredpanueckue T0MOoIHeHUH. Pa3noxenue onpenenuTens Mo CTpoKe WU
CTOJIOITY.
24. Tlonsitue CJIAY. PaBHocunbubie CJIAY. @opwmel 3anucu CJIIAY.
25. Pemienune CJIAY no ¢popmynam Kpamepa u MeTo10M 00paTHOM MATPHUIIHI.
26. OnemenTtapHsie npeoopazoBanust CJIY. Pazpemennsie CJIY.
27.CucremMa JTMHEHHBIX OJHOPOJIHBIX YPaBHEHHM, YCIOBUS CYIIECTBOBAHUSI HETPUBHUAIIb-
HbIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6a3uc.
28. HeonHopogHas cuctema JIMHEHHBIX ypaBHeHU. JInHeliHoe MHOrooOpa3ue peieHui.
29. Teopema Kponexkepa - Kanemnu.
30.3agauun, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHEHUI U HEPABEHCTB.

RBRO©oo~NoGhwdPE

Bonpocul k 3auemy
(2 cemecmp, ounas popma odyuenus)
1. Jluneiinple onepaiuu HajJ BEKTOPAMH.
2. JluneitHas 3aBUCHUMOCTH BEeKTOpOB. CBOWCTBA JUHEWHO 3aBUCHUMBIX M HE3aBUCHMBIX
CHCTEM BEKTOPOB.

3. Bekropnoe npoctpancTBo. [IprMepsl BEKTOPHBIX TOAIPOCTPAHCTB.
13



4. ba3uc BEKTOPHOro MpPOCTpaHCTBA. TeopeMa 0 pa3iioKeHUH BEKTOpPA B IPOCTPAHCTBE 11O

TPEM HEKOMILUIAHAPHBIM BEKTOpaM.

KoopannaTs! BekTopa B 3a7jlaHHOM 0azuce, X CBOWCTBA.

CkasisipHO€E NMPOU3BEEHUE BEKTOPOB, Er0 CBOMCTBA.

JlnuHa BeKTOpa, yroj MeX,ly BEKTOpaMHU B OPTOHOPMHUPOBAHHOM Oazuce.

A¢dunHas cucreMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaThl TOUKH.

JleneHnne oTpe3ka B JAHHOM OTHOILICHUMU.

10 [TpstmoyromnpHas AeKkapToBa cUCTEMA KOOpAMHAT. PaccTosiHUE MEXY IBYMSI TOUKAMH.

11. Yron mexay BEKTOpaMy Ha OPUEHTUPOBAHHON IIOCKOCTH.

12. Paznuynbie ciocoObI 3aaHuUs TIPSIMOM.

13. Obmiee ypaBHeHHe mpsMoil. ['eomerprueckuii cMbICT KOA(D(OUIIMEHTOB MPH TEKYIIUX
KOOpJUHAaTaX B 00IIEM ypaBHEHUH MPSIMO.

14. B3auMHoOe pacrosioXeHue AByX MPsIMbIX Ha IUIOCKOCTH.

15. PaccTostHuE OT TOYKH 10 MPAMOM. YT0JI MEXAy ABYMsI IPSMBIMHU.

16. Dnnumic, ero KaHOHUYECKOE ypaBHEHHNE U CBOMCTBA.

17.T'unep6ona, ee KAHOHUYECKOE ypaBHEHHUE U CBOICTBA.

18.Ilapaboia, ee KaHOHMYECKOE YpaBHEHHE U CBOMCTBA.

19. Obmiee ypaBHEHHE JTHHUNA BTOPOTO TMOPSIIKA U MPUBEACHNUE €T0 K KAHOHMYECKOMY BH-
ay.

20. Ap¢punHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. Y CIOBHE KOMIUIAHAPHOCTH 3-€X BEK-
TOPOB.

21. PaznuaHble criocoObl 3a1aHUS TUIOCKOCTH.

22.B3anMHOe pacnoaokKeHHe JBYX U TPeX MIOCKOCTEN.

23.PaccTosiHUE OT TOUKH JI0 IMJIOCKOCTH. YTOJI M@Ky IJIOCKOCTSIMH.

24. Paznuunbie criocoObl 3adaHMsI PSIMOM B TIPOCTPAHCTBE.

25. BanMHOe pacmoioKeHHne ABYX MPSMBIX B IPOCTPAHCTBE.

26. B3anMHOe pacrnosoxeHue MpsIMOi U MIIOCKOCTH.

27.Yron Mexly 1ByMs MPSMBIMH. YTOJ MEX]y NPSIMON U TIOCKOCTBIO.

28. Hununapuyeckue nosepxHoctu. Konnueckue nosepxHoctu. Konnueckue ceueHus.

29. Dmuncou.

30. OHOMONOCTHBIN runep6o1ou. J[BynonoCTHbIN TUIEpOOTONI.

31. DnunTudeckuii napadboious.

32. 'unepOonnyeckuit napadonouns.

©ooN O

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOI J1JIsI OCBOEHHUS
JUCTMILIAHBI

4.1. OcHoBHAs JqUTEpaTypa
PemmszoB, A.O. JluneitHas anrebpa u TeoMmeTpus : YyuyeOHoe mocobue /

A.O. Pemusos, U.P. [lladgapeBuu. — Mocksa : @uszmariaut, 2009. — 512 ¢. — Pexxum no-
CTyma: o MOJITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=68387 (nara o0pa-
mieHust: 01.09.2020). — ISBN 978-5-9221-1139-3. — TekcT : 3IeKTPOHHBIN.

Kanomies, C.b. AHanuTuueckas reoMeTpusi U JUHEWHas ainredpa : ydeOHoe moco-

oue / C.b. Kagomues. — 2-e¢ uza., ucnp. u gom. — Mocksa : ®uzmartiut, 2011. — 168 c. —
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Pexum JOCTYTIA: 1o TIOJIITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=69319 (nara o6pa-
mennst: 01.09.2020). — ISBN 978-5-9221-1290-1. — TekcT : 37E€KTPOHHBII.

4.2. JlonoJIHUTEIbHASA JINTEPATYypa

1. Henncos, B.M. Anre6bpa u reomerpusi: npaktukym : [16+] / B.U. [lenucos,
B.M. Uy6uuy, O.C. UepnukoBa ; HoBocuOupckuil rocyaapCTBEHHBIH TEXHUYECKHM YHU-
BepcuteT. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECKUN YHUBEPCH-
tet, 2018. — 307 c. : wn. — (YueOnuku HI'TY). — Pexxum goctyna: mo moAnucke. —
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 : aiek-
TPOHHBIMN.

2. UYeronun, A.Il. JIunelinas anrebpa u aHaIUTUYECKasi TEOMETpUs : yueOHoe rmocodue
/ A.11. Yeronun ; FOxHbI penepanbublii yHHBEpcUTET. — PocToB-Ha-/ony : FOxHbIN (e-
nepanbHbil  yHuBepcurer, 2015. — 149 c¢. — Pexum poctyna: 1o NOANMCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view red&book id=445132 (nata 00-
pamenus: 01.09.2020). — bubmuorp. B kH. — ISBN 978-5-9275-1728-2. — Texkcr : aiek-
TPOHHBIN.

V. IEPEYEHb PECYPCOB HH®OPMAINIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET», HEOBXOJANMbIX
JJIA OCBOEHUA TMCIIUITJINHBI

Ne Ccbuika Ha HaumenoBanue pa3pador-
. . JlocTynmHOCTD
L HH(OPMAIMOHHBIN pPecypc | KH B JJIEKTPOHHOU (popme
1. http://www.biblioclub.ru DneKkTpoHHO-OuOIMoTeuHast | Perucrparus yepes Jro-
cuctema (9bC) 00l YHMBEPCUTETCKUA
YuuBepcuterckas 6ubauo- | kommbroTep. B nans-
TeKa OHJIalH HEWIIEM UHUBUILYATb-
HBII HEOTPAaHUYEHHBIN
JIOCTYII U3 JIFOOOH TOY-
KM, B KOTOPOU UMEETCS
nocTtyn Kk cetu MuTep-
HET
http://www. exponenta.ru OO6pa3oBarenbHblil MaTema- | CBOOOMHBIN TOCTYTI
2. TUYECKUN CalT
3. http://www. matclub.ru Oo0pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII
TUYECKUU CaNT
4. http://www.fismat.ru Oo6pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII
TUYECKUU CAUT
5. http://www.mathnet.ru Ob6pa3zoBarenpHblii MaTeMa- | CBOOOIHBIN JOCTYTI
TUYECKUU CAUT
6. http://www.school.edu.ru Poccwuiickuii o6meobpaszoBa- | CBOOOAHBIN JOCTYT
TEJIbHBIN MOpTa
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http://lib.elsu.ru/
WWW.E.LANBOOK.COM

9bC Uz parenncTBa
«JIAHb» — pecypc, npeno-
CTaBJISAOIMMKN online moctyn
K Hay4YHBIM KypHaJIaM H
[IOJIHOTEKCTOBBIM  KOJIJIEK-
UM KHUT Pa3IUYHbIX H3-
JIaTENLCTB.

PaGoratb ¢ pecypcom
MO>KHO U3 CETH By3a 6e3
MpeIBapUTEIHLHON PeTH-
CTpAalH WIH U3 000
TOYKH MHpA, T]Ie €CTh
noctyn k cetu "MHTep-
HeT", IpeIBapUTEIBHO
3apErUCTPUPOBAB CBOM
JUYHBIN KaOMHET, HaX0-
JISICh BHYTPU CETH By3a.

8. Maremartnueckuii  noprai, | HeorpannueHHnsli go-
coziepxKanuin paszaensl: | CTyl
BbICIIAs MAaTE€MAaTHKa, IpH-

http://allmath.ru KJIagHas MaTEMaTHKa,
HIKOJIbHAS MaTeMaTHhKa,
OJINMIIMAJHAs. MAaTEMAaTHKA.

9. [TonHoTekcroBas 6a3a anek- | JlocTyn K HOJHOMY TeK-
TPOHHBIX W3JaHUM, TPEJIHA- | CTy U3JaHUM HA CalTe
3HA4YE€HHAs JIJIsl CTYJIEHTOB U | BO3MOXEH MOCIIE aBTO-
aCIHUPAHTOB. ColiepKUT | pyU3alnu, I 3TOrO
y4eOHHKH W y4eOHBbIE TO0CO- | HEOOXOAMMO MOTYUUTh
Ousi, MOHOTrpaduH, MPOU3- | JOTHH U MapoJb B B UH-
BOJICTBEHHO-TIPAKTHYECKHE, | (OPMAIIMIOHHO-

http://www.iprbookshop.ru CIPaBOYHbBIE W3/IaHUs, NEepH- | OubIMorpapuueckom
OJIMYECKHUE U3JIaHUS. oTerne OuOINOTEKH.
[Tocne nomydenus na-
POJIst HEOOXOIUMO
MIPOUTH JINYHYIO PETHU-
CTpalMIO U B TaJbHEH-
meM paboTaTh Moj CBO-
MMU YYCTHBIMH JIaHHbI-
MHU.
10 http://portal.tpu.ru/SHARED | anekTpoHHbI# yueOHUK HeorpanuyeHHsIi 10-
IKIKONVAL/Sites/Russian_ cTym
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexxayHnaponHslii  Hay4dHO- | HeorpaHu4eHHBIN J10-
ibrary/mathematics/angeome | oOpa3oBaTenbHbIH caiit | ctyn
try.htm EqWorld
V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N NTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMBbI
1. MaremaTnueckass 6aza AaH-

ZbMATH

HBIX, OXBATHIBAIOIIAS OKOJIO
4 000 000 mOKyMEHTOB, W3
6onee 3 000 »xypHaiaoB u
170 000 xHMT MO MaTEeMaTH-

JlocTytr cBOOOTHBIM
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/

K€, CTaTHCTUKe, WH(POpMa-
TUKe, (U3HKE, eCTECTBECH-
HBIM HayKam

2. http://mathedu.ru Maremarudeckoe o0Opa3oBa-
HUE: TPOIILJIOC W HACTOSIIEE
(caiit ¢ Db, BkIOUarOIIEH
JIOPEBOJTIOITMOHHBIE ~ MCTOY-
HUKH, JIUTEPaTypy COBET-
CKOT'0 MTepHo/Ia)

CBoOOaHBIN 1OCTYTI.

3. http://ilib.mccme.ru Db ¢ kHUramMm 1o marema-
THKE.

CBoOOaHBIN 1OCTYTI.

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOIT'PAMMHOE OBECIIEYEHHE
HpH pcain3annunu yqe6H0ﬁ JUCHUILIMHBI IIPUMCHACTCA CIICAYIOIICC JIMIICH3MOHHOC U CBO-
00JIHO pacIpoCTpaHsIEeMOe ITPOrpaMMHOE 0OECIICUEHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYUYEHMUS,
HEOBXOJUMBIE JISA OCYIMECTBJIEHUSA OBPA3OBATEJIIBHOT'O
MMPOLECCA IO JUCHUIITINHE

VYyeOHbIe 3aHITHS MPOBOAITCS B aAyJUTOPHUAX, YKOMILIEKTOBAHHBIX CIICIIMAIA3UPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAllMOHAPHBIMU WU MEPEHOCHBIMU TEXHUYECKUMU Cpel-
cTBaMU 00yueHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO IMOJKIIOUEHUS K ceTH « HTepHET» B oOecreueHneM JT0CTymna
B DJIGKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.
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