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|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Heap n3yyeHuss TMCUMIIMHBL. 6a30Basi MOJIrOTOBKA OakanaBpoB B 00JacTHU BbIC-
e anreOpsl 1 aHATUTUYECKONW T€OMETPHUH, OPUECHTUPOBAHHASI HA Pa3BUTHE JIOTHYECKOTO
Y IPOCTPAHCTBEHHOTO KOMIIOHEHTOB MBIIIJIEHUS, a4 TAK)KE CIIOCOOHOCTH NMPUMEHSTH ajl-
reOpanyeckuii ¥ T€OMETPUYECKHI anmapar AJisi MOCTPOSHUSI MAaTEMaTHYECKUX MOJIeleH 1
penieHus mpodecCHOHaNBHBIX 3ajad.

3agaum n3y4yeHus IMCUMILINHBI:

— BBICTpaWBaHUE OOIIEro KOHTEKCTa MAaTEMaTHYECKOTO MBIIUIEHUS KaK KYJIbTyp-
HOM (DOpMBI JEATENBHOCTU, OMPEACISIEMO HE TOJBKO CTPYKTYPHBIMH OCOOCHHOCTSIMU
MaTEMaTUYECKOI0 3HaHUS, HO U MECTOM MaTeMaTUKH B CUCTEME HayK,

— OCO3HaHHWE COIMAIbHOW 3HAYUMOCTH Oynyiei npodeccun, hopMUpOBaHHE MO-
THUBAIMH K OCYLIECTBICHUIO MPOPECCUOHATIBHOMN AESTENbHOCTH;

— TMOJTrOTOBKAa K HUCMOJB30BAHUIO CUCTEMATU3UPOBAHHBIX 3HAHUM U MPAKTUUECKUX
YMEHHI NpH pellieHnH NpodecCuoHaTbHBIX 3a7a4.

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

Ilnanupyembie pe3yJabTaThl 00YUYECHHUS 110 TUCIHUIIMHE!
Kona NHaukaTopsl 10CTHKEHUS IInanupyemMble pe3yJbTaThbl 00y4eHHS
KOMIETeHIHH KOMIIETeHI[HH 1Mo AUCHMILINHE
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 MATPUYHOM, BEK-
TOPHOM M JHMHENWHON 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.

YMeTh:

BBINIOJIHSITh CTAHAAPTHBIE ICUCTBUS C
Y4€TOM OCHOBHBIX TOHSTHH, POopMy-
JUPYEMBIX B paMKax 0a30BBIX MaTe-
MaTUYECKUX JUCHUIUIMH; peIIaTh
TUTIOBBIC Y4eOHBIE 3a7]a4l 0 OCHOB-
HBIM MaTeEMAaTUYECKUM JIHUCLMILIH-
HaM; MCIOJb30BaTh OCHOBHBIE 3aKO-
Hbl E€CTECTBEHHOHAYYHBIX JIHCIIH-
IUIMH B TNPOPECCHOHATBHOU Jes-
TEJNHHOCTH;

YmMmeer:

- BBINOJHATH OINEpaluu HaJ MHOXXECTBaMU;
OHCpHpOBaTB C KOMIIJICKCHBIMHU YHUCJIaMU, pe-
aTh CUCTEMBI JJUHEWHBIX YPaBHEHUN pa3iny-
HBIMHA CHOCO6aMI/I; BBIYHUCIIATH OHpeI[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 reOMETPUIECKHE METOJIbI TIPH
MMOCTPOSHUU MOJIENIEH peaTbHBIX MPOIECCOB,

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

Baaners.
- HaBbIKaMM OOpaOOTKM W aHaiu3a

Baaneer:
- HaBbIKAMM pabOTHI C MaTeMaTHYECKOW JIUTe-
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HAYYHO-TEXHUYECKON MH(OpMaIiH.

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;

- CHOCOOHOCTBIO JIOTUYECKH, BEPHO, apryMeH-
TUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHMEH-

HYIO peYb.
OIIK-9 3HaThb: 3Haer:
SI3BIKM, YTHJIUTBI U CPEbl MPOrpaM- | -I3bIKH M CPEJICTBA ITAKETHOTO BBHITOJIHEHUS
MHUPOBaHHUS, CPEACTBA IAKETHOTO | MPOIELYp AJIs PEeIIeHUs 3a1a4 1o anreope u

BBIMIOJIHEHUST TPOLEAyp ISl perie-
HUS MPAKTUYECKHUX 33/1a4;

TCOMETPHH,

Ymern:

NPUMEHSATh METOJbl M  CPEICTBa
cOOpKHM MOJIyJICH M KOMIIOHEHT TIpO-
rpaMMHOTO obOecrieueHus, pa3padoT-
KA TPOUEAyp IUIA pa3BEPTHIBAHUS
MPOrPaMMHOTO  OOECIICUCHHSI, MH-
rpanyu U npeoOpa3oBaHUs JaHHBIX,
CO3JIaHUsI POTPAMMHBIX MHTEPQEii-

Ymeer:

-IIPUMEHATH METO/IbI U CpeACTBa COOPKU MO-
IyJiel mporpaMMHOro obecriedeHust isl Bbl-
MOJIHEHHSI AJITeOpandecKruX U FreOMETPUUECKHUX
MPaKTUYECKUX 33]1ad,

T'paMMHBIX CPEACTB I PCIICHHUA
MMPAKTUYCCKUX 3aaa4.

COB;
Baagern: Baajgeer:
HaBBIKAMHM  HCIIOJIB30BAaHUS  MPO- | -HABBIKAMH HCITOJIb30BAaHUS MPOTPAMMHBIX

CpPEeACTB AJIsl PEIICHNUs 3a/1a4 110 anredpe u
T€OMETPHH.

1. COAEP’KAHUE U OB BEM JIUCHUIIJINHBI
€ YKa3aHMEM KOJMYeCTBA YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aroumuxcst
¢ mpenoaasartesieM (10 BUIAM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJIbLHYIO padoTy

Ounas ¢popma o0yueHust

Ne AYyIUTOPHBIE 3aHATHUS Cam.
w/n HaumeHnoBaHue pa3iesioB U TeM Bcero K 3 1B pab.
Paznea 1. MHokecTBa U OTHOILIIEHUSA. AJreo- 7 10 8 9
panyecKue CMCTeMbl.
1. | Tema 1. MHoXecTBa U OIEpalud HAJ HHUMHU. 7 2 2 3
bunapHble OTHOIIEHUS
2. | Tema 2. AnreOpanyeckue onepaui. OCHOBHBIE 9 4 5 3
anredpanvecKkre CTpYKTypbl
3. | Tema 3. KoMIuiekcHbIe yrcia 11 4 4 3
Pa3nen 2. MaTpuubl ¥ onpeaeTuTelIn. 25 8 8 9
4. | Tema 4. Omneparuu Han marpuramu. OOpatu- 13 4 4 5
MBI MATPHIIBI.




5. | Tema 5. Panr matpuisl. Onpenenutenu 12 4 4 4
Pa3nen 3. CucremMbl JJMHEHBIX YPABHEHUI. 29 10 10 9
6. | Tema 6. CJIAY: ocHoBHbIe nOHATHA. DOPMYITBI
o 11 4 4 3
Kpamepa. MeTos1 06paTHON MaTPHITBI.
7. | Tema 7. Onaoponnsie CJIAY 7 2 2 3
8. | Tema 8. OOmee pemeHue HEOJHOPOIHBIX
CIIAY 11 4 4 3
Pa3nen fl 3.]IeMeHTLf TEOPUH MHOT0YJIEHOB 97 8 10 9
OT O/IHO¥i MepeMeHHOIA.
9. | Tema 9. I[EEJII/IMOCTB MHOT'OWJICHOB OT OJHOM 13 4 4 5
[IePEeMEHHOMI
10. | Tema 10. MHOro4jIeHbl HaJ YUCIOBBIMU KOJIb- 14 4 6 4
1[AMU U TOJSIMH.
Dopma omyemnocmu
B T.4. IPAKTHYECKas MOATOTOBKA
3auem
HUmoeo 3a 1 cemecmp 108 36 36 36
Paznen 5. DiieMeHTbI BEKTOPHOIl ajiredpnl B 36 8 8 20
NMPOCTPAHCTBE.
11. | Tema 9. Bekropsl. JInneliHas 3aBUCUMOCTh BEK- 18 4 4 10
TOPOB.
12. | Tema 10. KoopauHatel BEKTOpa B 3aaHHOM Oa- 18 4 4 10
suce. CKaIIpHOE TTPOU3BEICHUE BEKTOPOB.
Pa3znesn 6. MeToa KOOPAMHAT HA MJIOCKOCTH. 52 16 16 20
13. | Tema 11. Adbdunnas cucrema KOOpAWHAT Ha 9 2 2 5
TJIOCKOCTH.
14. | Tema 12. IIpsMoyronpHasi JeKapToBa cHUcTEeMa 9 2 2 5
KOOpJIUHAT
15. | Tema 13. Ilpsimas Ha TJIOCKOCTH. 21 8 8 5
16. | Tema 14. Jluauu BTOPOTO MOPSAKA 13 4 4 &)
Paznen 7. Meroa KOOpAMHAT B HNPOCTPaH- 46,7 12 12 227
CTBe.
17. | Tema 15. TIn0CcKOCTH U IIpsIMbIE B POCTPAHCTBE 26 8 8 10
18. | Tema 16. IloBepXHOCTH BTOPOTO MOPSIIKA 20,7 4 4 12,7
Dx3amen 0,3
Koumponw 9
Hmoeo 3a 2 cemecmp 144 36 36 62,7
B T.4. IPAaKTHUECKas MOATOTOBKA -
UTOIrO 252 72 72 98,7

OuHo-3a04yHasi popma odyuenus (He peaymsyercsi)
3aouHas ¢opma o0yueHus (He peauzyercs)

I11. OHUEHOYHBIE MATEPHAJIBI JIJISI IPOBEJEHUS TEKYIIEA U
HNPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIIUXCA 11O JTUCHUIIVIMHE

Tekyras arrectamus TpoBOoAUTCS B (hOpMe KOHTPOJIBHOU paboThI, TecTa, pedepara.
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TunoBoii BApMAHT KOHTPOJILHON padoThI

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

(x-y):4}. Jokazath, uto G — OTHOIIECHHWE DKBHUBAJICHTHOCTH Ha Z W IOCTPOUTH (HAKTOp-
MHOXecTBO Z/G.

2. Jloka3aTb, YTO MHOKECTBO ILIEIIBIX YUCEJI, KPATHBIX YETHIPEM, 00paszyeT Ipymiy OTHOCH-

TEIIbHO OOBIYHOTO CII0KEHHMS YHCEII.

w

3. Pemmnts ypaBuenue X* + 81 = 0.
4. BEIMUCIIATH OTPEIETUTEND

4 5 -3 2
2 =2 3 2
-2 =5 5 2
2 -5 3 2

5. Pemuth cuctemy nMuHEMHBIX ypaBHeHUH 110 hopmynam Kpamepa
(X1 + 2%z + 5xs =1
%3X1 + 2X2 + X3 =6
(X1 + Xz + X3 =1

6. PemuTh cucTeMy JTHHEWHBIX YpaBHEHHNA
7x; +10x, —x; +4x, = -1,
3x, +5x, —4x, +6x, =1,
3x, —15x, +18x, =6,
X, +2x, —3x; +4x, =1.

KonTposabHas padora Bo 2 cemecTpe
Han tpeyronsauk ABC n npousBonpHasa touka O NPOCTPAHCTBA. HYCTB M — Touka nepece-

YeHUs] KaKUX-IMOO JBYX MeJuaH TPEYyroJibHHUKa: OA=T, r, OB=T r, .OC =T,. Jloka3aTp, 4TO
oM =§<ﬁ+@+@).

Ha mmockocTtu nanel aBa BekTopa UG(21), V(L0). Haiitn k03¢ dUIIUEHTHI pa3IokKeHUST BEKTO-
pafl(9,1) no Bextopam u(2,1), v(1,0).

JlaHbl 1Be cMexHbIe BepiInHbI kBaapara A(-2,1) u B(3,3). Haiitu nBe apyrue BepIIvHbI.

J1Be BepuinHbl TpeyronbHuka ABC umerot koopaunarsl A(3,6), B(-3,5). Onpenenuts koop-
nuHaTel BepinHbl C npu ycinoBuu, 4to cepeaunsl ctopoH AC u BC nexar Ha pasHbIX OCsX
KOOpJIMHAT.

Onpenenutb KOOPAUHATHI TOUKH, CAMMETPUYHOM HAavally KOOPJAWHAT OTHOCUTEIBHO MPAMOU
x—4y+17=0.

Hanucare ypaBHeHHE MpsIMON, KOTOPOHM MPHUHAIICKUT OMCCEKTpHUCA TYMOTO yIia MEXIY
npsambeiMu 3X—4y+12=0, 12x+5y-7=0.

2,2 _
[IpuBecTH K KAHOHUYECKOMY BHUly YPaBHEHUE KPUBOU 2-TO OpsAIKa X"+y —2x+6y+9=0

X*+y?+2° =49 My (2.-36)

CoctaBuTh ypaBHEHHE IJIOCKOCTH, KacaTEIbHOM K cepe B TOUKE



9. Tlapabona ¢ mapameTpoMm p=5 pacrosioxkeHa Ha miockocTu OYZ Tak, 4To TUPEKTpUCa COB-
nagaet ¢ ocbto OZ. Hamacats ypaBHeHHE TTOBEPXHOCTH, 00pa30BaHHON BpallleHUEM mapado-
761 BOKpyT ocu OZ.

10. IIpuBecTn K KaHOHHYECKOMY BUY ypaBHEHUE TIOBEPXHOCTH
4x* +9y® +362° -8x 18y 722 +13=0

Tect Nel mo pasznesam «MHOKeCTBA U OTHOILIEHUS»,
«AJIre0psbl M ajredpanvdecKue CUCTEMbD)

Bapuanr 1
1 OrnpeieNiuTe JIEMEHTHI MHOKECTBA | A. X € (—o0j1) U (4;+00)
{X€R|X2—5X+4>O}. B. Xxe(4;+0)
B. X e (—ol]u[4;+x)
I x={L4}
2 OnpenennTe, B pe3ylbTare Kakoi A U\V(ANB)
omepammy  momydwiock M ={L23} . ANB
A={1,2,3} B ={2345} g. AvU\B)
e ! ! " (AAB)UA
U={012,..9} r. (An
3 Kakoe u3 MEPEYUCICHHBIX A R={<xy>xyeZA(x-y):3}
OTHOILIEHUH SBISETCS OTHOIIEHUEM 5' R={<X,y>XyeZAax+y=2}
SKBHUBAJICHTHOCTH? 5 R={<xy>IxyeZAaxiy}
r R={<x,y>x,yeZAy:x}
4 HaiimuTe MHOXECTBO A'(x) N B(x) | A. [-21]
—Iy? -2;1
ecn AC) =0 +2x-3>0| x e R} B[ )5
X+2 (_ 3 _j
B(x) = <0|xeR ’
(x)={ A5 | x e R} B. 4
.0
5 Pemmure ypaBHEHHE C 4 2 i
nemssecTHpM £ €C A 5 -1
(2+i)z? - (5-i)z+(2-2i)=0 1,1
2.
—— 4=
B 5 5 : —1+i
2_4
l_" 5 5 : —-1-1i
6 [Mons3ysice  Gopmysoii  Myagpa, 1 /3.
o —S+—
BBIYHCIIUTE: (-1+iV3) A 2 2
B, —512+5123i
B —512
r 1024 +512/3;
7 [pencTaBuThH »n B ﬁ(coss—” Lisin 3_7;]
TpUrOHOMETpUYecKoit popme: ~++! 4 4 4




V2 cosZ +isin zj
5 4 4
V2 cosz +isin zj
B 2 2
V2 coss—”+ isin 5—”)
r 4 4
Bapuanr 2

Ornpenenute 3I€MEHTHl MHOKECTBA

A= {X€R| 2X }<3
x? +1

A.xeR b.xe®@ B.xe(-x»:0] I
X € (—0;0]

Jlaner muoXkectBa: A=1{X|Xxe N} u
B={x=3kkeN}
Kaxoe u3 yTBepKacHUN BEPHO.

A.-17¢ AnB
b.12 AUB
B.12< A\B
I.16eB\A

Kaxkoe u3 IIEPEYUCIICHHBIX
OMHAPHBIX OTHOLIEHUI

oOnanaer CBOWMCTBOM
TPAH3UTUBHOCTH.

A. R—{(x y) X, yeZ n(x—y)i4
{x |xyez/\x+y 5}
B R:{<1. )
R = {(12), (21),(31),{13)}

Haiignte MHOXKECTBO A.QO
A'(X) U B(x), eciu B. (~ o0;+00)

A(x) " x? —8x+ > 0" B. (- 0;2]U(3;5) U (5;40)
B(x) X0 _: > 0" I (~0;2] o [3;+0)
Pemure ypaBHEHHE ¢ HEM3BECTHBIM A.2+i1,3+i

zeC b.-2+i,-3-2i
22 +(5-2i)z+5(@1-i)=0 B.2+2i,3-2i

I.2-1,-3-i

[Tonb3yscy  dopmyrnoit  Myaspa,
HalauTe

(\/5 +1i le
3HAYCHUC -

1-1

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

[IpeacTaBUTh KOMIUIEKCHOE YHCIIO
. T . T
Z = 2sin ——2icos—
4 4

B TPUTOHOMETpHUUECKOM popme

A2 sinz—icosZ b. -2 icosz—sinZ
4 4 4 4

3

B. 2(cos3—7[ +isin —j T.
4 4

Tz .. Irx
2| coS— +1sin —
( 4 4)

Bapuanr 3
Onpenenure, KakKOMY MHOXECTBY A {0, 3, 6}
pPaBHO MHOYKECTBO b. {3, 15}




A={x|xeNAX3Ax<16} B. {15, 18}
I.{3,6,9 12, 15}

2 Kaxkoe u3 IIEPEUYUCIICHHBIX A. R= {(x y |X,yeZ AX: y}
OMHApPHBIX OTHOIICHHHA r;IBn;[eTc;I E R= {(x V)% Y €Z A(X—Y): 4}
OTHOIIIEHUEM SKBHUBAJICHTHOCTH

B.R= {(x )X, yeZAx+y:5}
r. R={1)(19).(12) (23)

3 Kakoe 13 1epeuncaeHHbIX OUHapHBIX A. R= {(x V)X yeZAx+y 5}
OTHOIIIGHUM HE 00aJaeT CBONUCTBOM
CUMMeET g b. R={<x,y>|x yeZA(x-y)i2)

PUYHOCTH.
B. R={12),(23) (21
r. R= {1012}, 21). 2.2}
4 Omnpenenute MHOKECTBO A. [-12]u[56)
A'(X) N B'(x), ecim B. (-12)u(56)
A(X) "2x% —14x +20 < 0", B. (- o0j4o0)
B(X): nX=6 > Q" r.J
X+1

5 PemmuTe ypaBHEHHE C HEW3BECTHBIM A. (-1;2t) b. (-1;-2t) B. (0;2t) T. (1;-
2eC 2% +(1-2t)z-2t=0 21)

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

. !1+ iv/3 ) i
HaliIuTe 3HAUCHHE 5
(@+1i)
7 [IpencraBbTe KOMIUIEKCHOE YMCIIO B 5¢ . . bz
. A. 2| cos— +isin —
TPUTOHOMETPUIECKOMN dopme 4 4
. T . T
Z:_ZSInZ_ZICOSZ E. —2(3in£+icos£j
4 4
B. 2(cosZ +isin zj
4 4
I. 2[cos.Z —isin Z]
4 4

Tect N2 mo pa3neny «JJjieMeHTbI BEKTOPHOH aJaredpbn)
Bapmuanr 1

1 (nonmotHuTH YepTe:k). Ha Tpex BekTopax d,b,¢ mocTpoeH mapaiienenumnes.

=

IIpoBecTu ero BEKTOp-AMaroHaib, paBHYIO a — b-¢.
2 (pa3BepHyThIil 0TBeT). [IpoBEpUTH TMHENHYIO 3aBUCUMOCTh BEKTOpOB a(2,—1) u b(-6,3) .

Kak oHM HampaBiieHbl — OJMHAKOBO WJIU IPOTUBOIOJIOKHO?
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3 (BbIOpaThL oauH oTBeT). Eciu Bektop X B Oasuce €, €, umeer koopAauHatsl (—3,1), TO

KOOpIMHATHI X B Oasuce & =—26, +6,, €, =6,
4 (BbIOpaTh oauH oTBeT). 12. Eciin @ u b _ €JIMHUYHBIC BEKTOPHI, U ‘a+ b‘ =3 , TO CKa-

JIIPHOE TIPOU3BEICHNE (35 - 5) : (5 + 5) paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.
5 (HecKOJIbKO BAPpHAHTOB 0TBeTAa). [Ipy KakoM 3HAYEHUU M BEKTOPHI a = mT+2]+4IZ 51
b =mi +mj —2k opToroHansHsI?

6 (BLIGPATH OIMH OTBET). YT0I My BekTopamu a(1,2,3) u b(6,4,—2) paBen
7 (Bb1Opats oauu oreer). Ecin |d] =4, ‘6‘ =6 u yron Mexy BeKkTopamu 4 u b paBeH %,

TO CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB 3a—2b u 53 —6b paBHO
8 (pa3BepuyThiii oTBeT). BekTophsl d,b,C MMEIOT paBHBIE AJIMHBI U 00pa3ylOT MONApHO

paBHbIe yribl. Haiiti Bektop €, ecmum d=i+] ub=j+k.

9. Ha mockoctn mansl asa Bexropa U(2,1), V(1,0 ). Haiitn ko3 puuneHTH pa3noxeHus
BeKTopa5(9,1) no Bexktopam u(2,1), v(1,0).

10 (pa3BepuyThiii oTBeT). B Tpeyronsanke ABC cTtopona AB pasnenena Toukoit M B ot-
HoweHun 1:4, cuntas ot Touku A. Torxa pasinoxkenue sektopa CM 1o Bextopam a=CA u b=

CB mnmMeeT BHJ;
) 2a+15: 2)4a+0:3) 23-15: 4 1i+26; 5)-a+4b;
5) ) 5 5 5 5
11. Ecnu eqMHUYHBINA BEKTOP 506pa3yeT paBHbIE TyNbl€ YIIIbl C 0A3UCHBIMU OPTAMHU i ],
K o CyMMa KOOPJHUHAT BEKTOpa a paBHa:
12. J1aHBI BEKTOPHI a=-2i +] -8k ; b=-4i -2] -3k ; c=3i -4] +12k MIPOEKITHS BEKTOPA a-2b
Ha OChb BEKTOpa c paBHa:

=4/3, 10 CKJIIPHOE ITPOU3BE/ICHHE

13. Ecnu @ u b - equHUYHBIC BEKTOPHI U ‘a -b

(35-46)(a+6)paBHO:

14. Ecnu ‘5‘ =1; ‘6‘ -2J3;a YIOJl MEXIY BEKTOpaMu aub pasen 120°, To mwiomanm Tpe-

YrOJbHHKA, OCTPOEHHOTO Ha BekTopax 2a+b u a-b pasma: 1)4 en? 2)3 ex? 3)3,5 en?; 4)4,5
en?; 5)5,5 en’.

Tect Ne3 mo pasaeny «MaTpuusbl ¥ onpeaeJIUTe N
1. 3anumuTe cTyneH4yaTyo MaTpuily pazmepa 4x3.
2. Kakoe 13 cieyronmx paBeHCTB CIIPaBEIJINBO

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

g8 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 20 .
3. Jlanbl MaTtpunpl A = [5 7} u B= (3 1 O]' Kaxkue u3 ciaeayromnmx onepanuii MO>KHO BbI-

HOJIHUTE (HECKOJIbKO BAPHAHTOB 0TBETA)?
A) A+B
B) A" +B
B) A+BT’
T) A-B
) B-A
E) A-B
K) AT-B
3) AT.BT
1) B" - AT

-3
J. Torma marpunia A- A" ¥MeeT BHI. ...

7
4. lana matpuna A= (6

3 5 2
5. Jlanbl Matpunpsl A= [4 1] u B :(1 2]. Toraa npousBeseHHE AIIEMEHTOB MOOOYHOM

nraroHanu Matpuibl A-B paBHO....

1 1 2
6. 3HaueHne MaTPUYHOTO MHOTOUJICHA 3A2 -2A+3E npu A=|1 3 1 |paBHO..
4 1 1
[3 SJ (29 20]
7. IIpoBepuTh, ABIAIOTCS JIU TIEPECTAHOBOYHBIMHA MATPHUIIBI A = .
4 1 16 21
8. Pemenne marpuynoro ypasHenust C- X - A= B umeer BUI:
A) X =C*'.B-A™
b) X =A'.B-C*
B) X =A'.C'.B
N X= At.B*.c?
3 2
3 2 4 5 4 _1
9. Haiitu snemeHT C,, matpunpl C=A-B,ecmt 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 uMeroT pa3Mepbl COOTBETCTBEHHO MxN U PX(, U CYUIECTBYET MPOU3BE-
nenue ABC. Kakossl pazmeps! matpun B u ABC?

1 -1 2
11. HaiiTi cyMMy 2JIEMEHTOB TPEeThero crondma Matpumsl AL, ecou A={0 2 -1,
1 01

10



3X+y+3z=2,
12. Ecmm (XO, Yoo Zo) - PpEIIEHHE CHUCTEMBI JIMHEMHBLIX YPAaBHEHUU {5x—2y+2z=1 TO
2Xx+2y+3z=1

X, + Y, + Z, PaBHO
A)-3
B) -4
B) -5
I)-6

Tect Ned o paszneny «MeToa KOOPAUHAT HA MJIOCKOCTI
Bapuanrt 1
1. YpaBHEeHHE TIPSAMO#, OTCEKAIOIIEH Ha OCH OpJAMHAT OTpe30K D=-3 u oOpa3yroiei ¢ moJo-

T
JKUTCIIbHBIM HAIIPABJICHUCM OCHU a6cuncc yrol1 E , HMCCT BH....

2. Paznenenst mu Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?

. X=2+3t,
3. 3amucarb ypaBHeHUE npsimoii d: y=342t B 0011IEM BHUJIE.
=3+

4. CocTaBUTh ypaBHEHHUE NPSIMOM, Mpoxondiiel yepe3 Touky A(-3,4) u napamienbHOU mps-
Mol X—-2y+5=0.
5. Haiitu yriioBoi ko3 dUIMeHT MpsMOi, Tpoxosieit yepe3 Touku A(-3,1) u B(1,2).

X =2+3t, {x=7+t,
Ha IUI0C-

6. OnpenenuTh B3aUMHOE PACIOIOKEHUE TPAMBIX d, ud,:

KOCTH.

7. CocTaBUTh ypaBHEHHUE MPSMOM, mpoxozsien depe3 Touky A(-3,4) ¥ nepneHIuKyIIpHON
npsMor X—2y+5=0.

8. Haiitu xoopauHathl TOUKH A, nexarmieid Ha mpsimoil 2X—3y+4 =0, eciau U3BECTHO, YTO
paccrosiHue oT A 10 psiMoi 3y = 4X paBHO 2.

9. Haiitu Touky, JieXallyro B TOW K€ MOIYIJIOCKOCTH OTHOCUTENBHO MPSIMOM, YTO U TOYKA

A(,).

Bapuanr 2
1. lano obmiee ypaBHeHue npsMoit: 12x —5y—65=0. YpaBHeHHe 3TON MpsIMOIl B OTpe3Kax
uMeeT BUL. ...
2. [Tpoxoast nu npsimble
d, :3x—-y+4=0,
d, :2x—y+1=0, yepe3 oiHy TOUKY?
d,:x-y=0

3. 3anucarb ypaBHeHue npsamoii d: 3x—4y +4 =0 B mapamerpuueckoit popme.

4. CocTaBUTh ypaBHEHHUE NPSIMOM, Ipoxondiel yepe3 Touky A(-3,4) u napaienbHOU mps-
. X=1 y+2
MO —— = 3

5. Haiitu yrioBoii ko3¢ duiueHt npsmon, npoxoasiiei yepe3 Touku A(2,1) u B(2,-5).

11



6. Onpenenuth B3aMMHOE PACOJIOKEHHUE TPSIMBIX d, :{

X =1+2t, _{X:2—t,
)

Ha IJIOCKO-
y=1-t y=2+t
CTH.
7. CocTaBUTh ypaBHEHHE NPSIMOU, Mpoxojsiei yepe3 Touky A(-3,4) u nepneHAuKyJIIpHOM
pAMOU
X=3+t,
{y =4-T7t

8. Ha mpsimoii 5X — y — 4 =0 Haiitu TOuKy, paBHOyajieHnyo ot Touek A(1,0) u B(-2,1).

9. HaiiTu TouKy, JieXaliyro B TOH ke MOJIYIUIOCKOCTH OTHOCUTENIBHO TPSIMOM, 4TO M TOYKa A.

HOoOoNoOORA~WNE

0.
11.
12.
13.
14.
15.
16.

IIpumepHas TemaTuka pedepaTron
KBanpuku B appuHHOM NpoCcTpaHCTBE.
BekTopHoe npousBeieHuE BEKTOPOB U €r0 MPHIIOKEHHUS.
CMemanHO€E MPOU3BEECHUE BEKTOPOB U €TI0 IIPHUIIOKEHHUS.
[IpunoxeHre BEKTOPHOH anreOphl K pelIeHHIo 3a]1a4 3JI€MEHTaApPHON T€OMETPUH.
N3yuyeHune KpuBBIX 2-T0 MOPs/IKA M0 UX KAHOHUYECKUM YPABHEHHSIM.
IToBepxHOCTH BpaleHusl.
AdduHHBIE U €BKJINI0OBBI MHOTOMEPHbIE IPOCTPAHCTBA.
DnemMeHThI c(hepruuecKoil reOMETpHUH.
[Tonspuas cuctemMa KOOpAUHAT.
[Hununapudeckas u chepryecKasi CHCTEMbl KOOPMHAT.
CJIAY c xoMIIeKCHBIMU KO3 (DULIMEHTaMHU.
Uucnennsie meToasl pemeHust CJIAY.
[{nnuHapruYecKre NOBEPXHOCTH.
KoHnyeckne noBepXHOCTH.
Meron ceuenuil.
JIuHeiyaThie NOBEPXHOCTH.

[IpomexxyTouHas arrecTanusi 00y4JaroIMXCcs OCYIIECTBIIETCs B (hopMe 3a4eTa U IK-
3aM€Ha C MCIIOJIb30BAHMEM CIIEAYIOIIMX OLIEHOYHBIX MATEPHUAJIOB. MEPEUYEHb BOIIPOCOB K
3a4eTy, IEPEYEHb BOIIPOCOB K DK3aMEHY.

CoNok~wNE

Bonpocwt k 3auemy
(1 cemecmp, ounas popma odyuenusn)

MHoxecTBa 1 onepanuu HaJ HUMuU. Jluarpammsl Ditnepa-BenHa.

OCHOBHBIE YMCIIOBBIE MHOXECTBA.

bunapHble oTHOLIEHUS.

OTHo1IeHNE YKBUBAJIEHTHOCTH.

AnreGpanueckue oneparmm.

[TonsTue anredpsl, noxanredprl. 'omomMopdusMbl 1 H30MOpHU3MBI anredp.
[TonsiTue rpynmel, ee npoctermume coictea. IIpumepsl rpynmn. [loarpymrsr.
[TonsTue kosbLa, ero npocreumue ceoiictea. [Ipumepst koneu. [loakosbia.
ITone, ero npocreiimue cpoiicta. Ilpumeps! noneit. [lone panmoHanbHBIX YUCEN.

10 [Tonsarue anrebpanyeckoit cuctemsl. CUcTeMa AEHCTBUTENBHBIX YHCET.
11.Tlosne KOMIUIEKCHBIX YHCElNl. ['eOMEeTpuYecCKOe MPEICTAaBIEHUE KOMILJIEKCHBIX YHCET U

omnepanuy HaJ HUMU.
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12. Tpuronomerpuyeckasi GopmMa KOMIZIEKCHOTO YHCTIA.

13. KopHHu U3 KOMITJIEKCHBIX YUCE.

14. TTonarue maTpuiibl. Buapl MaTpuir.

15. Onepauuu HaJg MaTpULIAMU, UX CBOMCTBA.

16. O6patumMble MaTpHLIBl. DIEMEHTAPHBIE MATPHUIIBL. Y CIIOBHSI OOPATHMOCTH MaTpPHIIBI.

17. Berunucnenue oOpaTHOW MaTPHIIHL.

18.3ammch U pemeHrne CUCTeMbI N JIMHEWHBIX YPaBHEHUN ¢ N MEpEMEHHBIMU B MATPUIHON
dbopwme.

19. Panr matpunibl. basucHsrit Munop. Teopema o 6a3MCHOM MUHODE.

20. DneMeHTapHbIE TPEOOPa30BAHMS U PAHT MATPHIIBL.

21.TI'pymnma moacTaHOBOK. YeTHOCTh M 3HAK MOJCTAHOBKH.

22. OnpenenuTenb KBaApaTHON MaTpuiibl. OCHOBHBIE CBOWCTBA OMPEICITUTEICH.

23. MuHopsb! 1 anredpanueckue TOMOoIHeHUH. Pa3noxenune onpeneauTens Mo CTPoOKe HIn
CTOJIOIY.

24. Tlonsitue CJIAY. PaBHocunbabie CJIAY. @opwmer 3anucu CJIAY.

25. Pemenue CJIAY no ¢popmymnam Kpamepa u MmeTo1oM 00paTHON MaTpHUIIBIL.

26. DnemenTtapubie mpeoopazoanus CJIY. Paspemennsie CJIY.

27.CuctemMa TUHEHHBIX OJHOPOJHBIX YpaBHEHUH, YCIOBUS CYIIECTBOBAHUS HETPUBUAID-
HbIX pemeHuil. [Ipoctpanctso pemenuit CJIAY u ero 6a3uc.

28. HeonmHopoaHas cucTeMa JIMHEHHBIX ypaBHEeHUH. JIMHEHOE MHOTO0Opa3re pelieHHi.

29. Teopema Kponekepa - Kamemmu.

30.3agaun, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHCHHUI U HEPABCHCTB.

31. Jlenumocts MHOTOUIeHOB. Hanbonbmuit o0muii qenurens MHOTOWIEHOB. AJNTOPUTM
EBknuna.

32. Hanmensbiee ob1iee KpaTHoOE.

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

34. HenpuBoaumbie MHOTOWIEHBI. OCHOBHASI TEOpEMa aireOpsl.

Bonpocwt k sk3ameny
(2 cemecmp, ounas gpopma ooyuenusn)

JIuHelHbIe onepaury HaJ BEKTOPAMU.

2. JluneiiHas 3aBUCUMOCTb BEKTOpOB. CBOICTBa JMHEHHO 3aBUCHMMBIX M HE3aBHCHMBIX
CHUCTEM BEKTOPOB.

3. BekropHoe npoctpancTBo. [IprMepbl BEKTOPHBIX TOAIPOCTPAHCTB.

baszuc BekTOpHOTO mpocTpaHcTBa. Teopema 0 pa3ioKeHUH BEKTOPa B POCTPAHCTBE 110

TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

KoopaunaTs! BekTOpa B 3aJaHHOM 0a3uce, UX CBOWCTBA.

CkayisipHO€E NPOU3BEEHUE BEKTOPOB, Er0 CBOMCTBA.

JlnuHa BeKTOpa, yroj MeX,ly BEKTOpaMHU B OPTOHOPMHUPOBAHHOM Oa3uce.

Addunnas cucrema KOOpAUHAT Ha MIIOCKOCTH. KoopanHATHI TOUKH.

Jlenenue orpe3ka B JaHHOM OTHOILICHUHU.

10. I[IpssmoyromnpHas AekapToBa cucTeMa KoopAuHaT. PaccTosiHue Mexay AByMs TOUKaMHU.

11. Yroa mexay BEeKTOpaMU Ha OPUEHTUPOBAHHOMN TIOCKOCTH.

12. Paznuunbie ciocoObl 3a1aHUs PSAMOIA.

13.Obmiee ypaBHeHue npsaMoil. ['eomerpuueckuii cMbIcT KOA((GUIIMEHTOB MPH TEKYIIUX
KOOpJMHAaTaX B 00IIEM ypaBHEHUHU MPSMO.

14. B3aumMHOe pacnoioKeHHEe JBYX MPSMBIX Ha TJIOCKOCTH.
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15. PaccTostHuE OT TOUKH 10 MPAMO. YT0JI MEXAY ABYMsI IPSMbBIMHU.

16. Dnnunc, ero KaHOHUYECKOE ypaBHEHUE U CBOMCTBA.

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

18.I1apaboia, ee KaHOHUYECKOE YPaBHEHHE U CBOWCTBA.

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

20. Abp¢punHas cucreMa KOOPAMHAT B MIPOCTPAHCTBE. Y CIIOBHE KOMIUTAHAPHOCTHU 3-€X BEK-
TOPOB.

21. Paznuunbie criocoObl 3aJaHusl TNIOCKOCTH.

22.B3anMHOe pacnoiokeHHe JBYX U TPeX IIOCKOCTEH.

23.PaccTosiHUE OT TOYKH JI0 IMIIOCKOCTH. YTOJI MEXKTY IIIOCKOCTSIMH.

24. PaznuuHbie criocoObl 3aJaHMsI PSIMOM B TIPOCTPAHCTBE.

25. B3anMHOe pacnosiokeHHe JBYX NPSMBIX B IPOCTPAHCTBE.

26. BanMHOe pacmoioXeHHe MPsIMON U IMIIOCKOCTH.

27. Y10 MEXTy IByMsI IPSIMBIMU. Y TOJI MEKAY IPSIMOM U TUIOCKOCTBIO.

28. [luwnunapuyeckue nopepxHocty. Konnueckue nosepxuoctu. Konnueckue ceuenus.

29. DIIAICOU .

30. OrHOMOIOCTHBIN TUTIepOoIon . J[BYIOIOCTHBIN THIIEPOOIIOWI.

31. DmUNTHYeCKUi TapaboIIowI.

32. I'unepbonnueckuii mapaboIouI.

IV. IEPEYEHB JTUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUA

JANCHUIIJIMHBI
4.1. OcHoBHAsI JIUTEPATYypa
1. PemuzoB, A.O. JluneiiHas anreOpa W reoMeTpus : ydeOHoe mocobue /
A.O. Pemusos, U.P. lladapeBuu. — Mocksa : @uszmariaut, 2009. — 512 c. — Pexxum no-
CTymna: o MOJIHCKE.

URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=68387 (nara 06pa-
menust: 01.08.2023). — ISBN 978-5-9221-1139-3. — TekcT : 371€KTPOHHBII.

2. Kanomres, C.b. AHanmuThueckas reoMeTpus U JUHEHHas anaredpa : ydyeOHoe 1oco-
oue / C.b. Kagomien. — 2-e¢ uzn., ucnp. u gon. — Mocksa : ®uzmartiaut, 2011. — 168 c. —
Pexum JocTyna: o MTOJIIUCKE.

URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=69319 (nara 06pa-
mienust: 01.08.2023). — ISBN 978-5-9221-1290-1. — Tekcr : 37€KTPOHHBII.

4.2. lonoJHUTEILHAS JIUTEPATYpPa

1. Henuco, B.M. Anrebpa u reomerpus: npaktukym : [16+] / B.M. Jlenucos,
B.M. Uy6uu, O.C. Yepnukoa ; HoBocuOMpCcKuil rocyJapCTBEHHbIM TEXHUYECKUN yHH-
BepcuteT. — HoBocubupck : HoBocuOupckuii rocyjapcTBEHHbIM TEXHUYECKUN YHUBEPCH-
ter, 2018. — 307 c. : w1 — (Yuebnuku HI'TY). — Pexxum noctyna: mo MOIIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=576183 (nata 00-
pamenust: 01.08.2023). — bubnmorp. B kH. — ISBN 978-5-7782-3791-9. — TekcT : amek-
TPOHHBIN.
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2. UYeronun, A.I1. JIuneitnasa anreOpa v aHaIMTHYECKAsI TEOMETPHS : yueOHOe TTocoOue
/ A.Il. YeronuH ; FOxubIi penepanbuplii yHuBepcuter. — PoctoB-Ha-Jlony : FOxubIl de-
nepanbHbll  yHuBepcurer, 2015. — 149 c. — Pexum poctyna: mo MNOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view red&book id=445132 (nata 00-
pamenus: 01.08.2023). — bubaworp. B kH. — ISBN 978-5-9275-1728-2. — Tekcr : a1ek-

TPOHHBIMN.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET», HEOBXOJANMbIX

JIUISI OCBOEHMS TUCHUTIIMHBI

Ne Cceblka HA HaumenoBanue paspador- JlocTynmHOCTD
nn HH(OPMAIMOHHBII pecypc | KU B JJIEKTPOHHOI (popme
1. http://www.biblioclub.ru DOnexTpoHHO-OnOMoTeyHas | Perucrparus yepes ro-
cuctema (9bC) 00l YHMBEPCUTETCKUMA
YHuBepcuteTckas 6ubnuo- | kommbioTep. B nanb-
TeKa OHJIAH HEWIIEM UHIUBUIYAIb-
HBII HEOTPAHWYECHHBIN
J0CTYyN U3 JIF0O0H TOY-
KH, B KOTOPOI UMeeTCsI
noctyn k cetu Mutep-
HET
2. http://www. exponenta.ru OO6pa3oBarenbHblii MaTema- | CBOOOMHBIN TOCTYII
TAYECKUN CalT
3. http://www. matclub.ru Oo0pa3zoBatenbHblii MaTeMa- | CBOOOMHBIN JOCTYII
TUYECKUU CanT
4. http://www.fismat.ru Oo6pa3zoBarenpHbil MaTeMa- | CBOOOMHBIN JOCTYTI
TUYECKUN CalT
5. http://www.mathnet.ru OO6pa3oBarenbHblil MaTema- | CBOOOMHBIN TOCTYTI
TUYECKUN CalT
6. http://www.school.edu.ru Poccwuiickuii 06meob6pazoBa- | CBOOOAHBIN JOCTYT
TEJIbHBIM MOpPTAII
7. http://lib.elsu.ru/ OBbC UsnarenbcTBa PaGotaTh ¢ pecypcom
WWW.E.LANBOOK.COM | «JIAHb» — pecypc, mpefo- | MOXHO U3 CETH By3a 0e3
CTaBJIsIIOIIMI online 1o0- MpeABAPUTEIBHOMN peru-
CTYIl K HAyYHBIM XypHaJIaM | CTPAIlUU WM U3 JII000H
Y TIOJTHOTEKCTOBBIM KOJUICK- | TOUYKH MHPA, TJE €CTh
LUSIM KHUT Pa3IuYHbIX W3- noctyi k cetu "UHTtep-
aTEIILCTB. HeT", peaBAPUTEITBHO
3aperucTpupoBaB
CBOM JMYHBIA KaOHWHET,
HAXOJISICh BHYTPU CETH
BYy3a.
8. http://allmath.ru Marematu4eckuii mopTai, Heorpanuvennsiii 10-
CoAEpKaIIUN Pa3/IeIbl: CTYII
BBICIIIasi MATEMAaTHKa, MPH-
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http://lib.elsu.ru/

KilagHasa MaT€MaTHukKa,
IIKOJIbHAaA MaTCMaTHKa,
OJIMMIIMaJHasa MaTCMaTHKa.

9. http://www.iprbookshop.ru | IToaHOoTekcTOBast 6a3a 3mek- | JlocTym K MOJIHOMY TEK-
TPOHHBIX U3IAHUW, IPEJIHA- | CTY U3JaHUM HA CAUTE
3HAYEHHAas JJIA CTYJICHTOB U | BOBMOXEH MOCJe aBTO-
actiupanToB. ComepKUT pU3aIuu, s 3TOTO
YYEOHUKHU U y4eOHBIE MTOCO- | HEOOXOANMO MOJTYUUTh
6ust, MOHOTpaduu, MPOU3- JIOTUH U MapoJib B B UH-
BOJICTBEHHO-TIPAKTHYECKHE, | (hOpPMAIIMOHHO-
CIPaBOYHbBIE U3/1aHUs, IEpHU- | OMOIMOrpapuuecKkom
OJIMYECKUE U3JIaHUS. otene OuOINOTEKH.

[Tocne momy4enus mna-
poJIst HEOOXOIUMO
MIPOUTH JINYHYIO PETH-
CTpallMIO U B JJATbHEH-
meM paboTaTh Mo CBO-
UMU YYETHBIMH JTAHHBI-
MHU.
10 http://portal.tpu.ru/SHARED | snekTpoHHbI# yueOHUK HeorpanuieHHsI# 10-
IKIKONVAL/Sites/Russian_ cTym
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexnayHnapoauslii HayuHo- | HeorpanudeHHbIN 10-
ibrary/mathematics/angeome | o6pa3oBaTenbHbIMH CallT CTyI
try.htm EqWorld
V1. COBPEMEHHBIE [IPO®OECCHUOHAJIBHBIE BA3bI JAHHBIX
N NHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBbI
1. ZbMATH MaremaTudeckas 6a3a JaHHBIX, OXBaThI- TlocTyT cBOGOHbI
Barontas okosio 4 000 000 1okyMeHTOB,
u3 Gostee 3 000 sxypHanos 1 170 000 zbmath.org
KHHT TI0 MaTEMaTHKE, CTATUCTUKE, UH-
dbopmatuke, Ppusnke, €CTECTBEHHBIM
HayKaM
2. http://mathedu.ru MaremaTuueckoe oOpazoBaHue: Mpo- CBOOOIHBIH TOCTYII.
nuioe u Hacrosiiee (caiit ¢ b, BkIto-
YaroIIe TOPEBOTIOIMOHHBIE UCTOYHU-
KH, JJUTEPATyPy COBETCKOTO MEPHOIa)
3. http://ilib.mccme.ru | OB ¢ kKHUramu 1Mo MaTeMaTUKe. CBOOOTHBIH JIOCTYIL.

VIl. JMHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE

ITPOI'PAMMHOE OBECIIEYEHMUE
[Ipu peanuzanuu yueOHOU AUCIUIUIMHBI PUMEHSIETCS CISAYIOINIEe JIUIICH3NOHHOE U CBO-
00JIHO pacIpoCTpaHIEMOE IIPOrPaMMHOE 00CCIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
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http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
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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/

- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/IUMBLIE JJIS1 OCYIIECTBJIEHUSA OBPASOBATEJIBHOT'O
MMPOLUECCA IO JUCHUIIJINHE

Y4eOHbIe 3aHITHS MTPOBOASTCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIHATN3UPO-
BaHHOW MeOeJIbI0, B TOM YHCJIe CTAllMOHAPHBIMH I MTEPECHOCHBIMH TEXHUICCKUMU CPE/I-
cTBamMu 00y4eHus (MMPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa NPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHeT» 1 obecredeHneM T0CTyIa
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEAy YHHBEPCUTETA.
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