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ouHasi popma

OYHO-3a04YHasdA

3a04Hasi popma

dopma

Kype 1-2
CemecTp/Tpumectp 1234
Jlexnun 72
JlabopaTopHble 3aHATHSA -
IIpakTuyeckue (ceMMHAPCKHE) 3aHATHSA 72
Koncyabranun 6
®opma(bl) IPOMEKYTOUHOM aTTECTAIMU Ixzamen-0,9

P PoMERY " 3auer - 0,2
Kontpoas 99
Hubie popmbl padoThl -
CamocrosiTesbHast padoTa 2179

Bcero yacos: 468

TpynoemkocTs: 13 3a4eTHBIX eIMHMIL.

PazpaboTunk paboueit mporpamMMmsl:

KaHJUJaT MeIarornyeckux Hayk, noueHt JIL.B. XKyk




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanb u3yyenusi AUCHUIIMHBI: 0a30Basi MOATOTOBKA OakaaaBpoB B 00JIACTH BbIC-
el anreOppl, aHAIUTUYECKOM U auddepeHnnanbHoil reOMeTpUr, OPUEHTUPOBAHHAS Ha
Pa3BUTHE JIOTUYECKOTO U MPOCTPAHCTBEHHOIO KOMIIOHEHTOB MBIIUICHHS, a TaK»Ke CIO-
COOHOCTH TIPUMEHSTH alreOpanvyeckuii ¥ TeOMETPUYECKUN ammapaT JJisl OCTPOCHUS Ma-

TCMATHYCCKHUX MOI[GJ'IGﬁ " PCIICHUA KOHKPCTHBIX IMPUKIIAIHbIX 3a1a4.

3agaum u3yyeHust JMCUMILINHBI:

— BBICTpaWBaHUE OOILIEro KOHTEKCTa MAaTEMaTUYECKOTO MBIIUIEHUS KaK KYJIbTYyp-
HOM (OPMBI JEATEIBHOCTH, ONPEAETSIEMO HE TOJBKO CTPYKTYPHBIMH OCOOCHHOCTSIMU
MaTeMaTU4YeCKOro 3HaHUs, HO U MECTOM MaTEMAaTUKH B CUCTEME HayK,

— OCO3HaHHUE COLMAIbHOW 3HAYUMOCTH Oynyiiei npodeccun, GOpMHUPOBAHUE MO-
TUBALMU K OCYIIECTBICHUIO TPO(ECCUOHATBHON AESITENbHOCTH;

— IOATOTOBKA K MCIOJIb30BAaHUIO CHCTEMATHU3UPOBAHHBIX 3HAHUM U NPAKTHYECKUX
YMEHUH MPH pelIeHnn Npo(heCcCUOHANBHBIX 3a/au.

Mecto nucuuninnbl B cTpykrype OIIOIL: peanusyercs B pamkax 00s13aTeIbHOM
yacTtu 65oka b1. Jlucuumiunel (Moynn).

HJIaHI/IpyeMl)Ie PeE3YJIbTAThI OﬁyquI/IH o JMcCuHMIlJinHe, COOTHECCHHbIC C HH-
AUKaATOpaMi JOCTHKCHUA KOMHeTeHHI/Iﬁ:

HNuagukaropbl
Kon IInanupyemble pe3yjbTaThbl 00y4eHHS
AOCTHKEHUS
KOMITETeHIMHU 10 AUCHHUILIHHE
KOMIIEeTEHIIUH
OIIK-1 3HaTh: 3Haer:
- (akThl, KOHLENIMH, | - Oa30Bble MOHATUS M METOJbl MATPUYHOU, BEKTOPHOH Y
MPUHLIUIIBI TEOpUH, | TMHEWHOH anreOpbl, aHATUTHYECKON T€OMETPUH,

CBSI3aHHBIE C  TpH-
KJIQJTHOM MaTeMaTUKON
U UH(OPMaTHKOM;

- DJIEMEHTHl TEOPHUH MHOXECTB, 3JIEMEHTHI 0OIIel anreo-
PBI, TEOPHUIO CUCTEM JIMHEMHBIX YPABHEHMIA,
- JIMHEHHbIe onepaTopbl U KBaJpaTHUHbIE (POPMBI; €BKIIH-
JIOBBI ¥ YHUTApHBIE TPOCTPAHCTBA

Ymers:

- pa3pabaTbIBaTh ajro-
PUTMBI, BBIYUCIUTEb-
HBIC MOJICIIH ¥ MOJICTTH
TAHHBIX IS PEIICHUS

Hay4yHO- 1[aMU; ONpeAeNsATh JUHEHHYIO 3aBUCUMOCTb U HE3aBHCHU-
HCCIIEIOBATEIBCKUX MOCTbh CHCTEMBI BEKTOPOB; ONPEAEIATh Oa3uC U paHT CH-
3ajay; CTEMbl BEKTOpPOB; paboTaTh ¢ JUHEHHBIMU OINEpaTOpaMu

Ymeer:

= BBIIIOJHATH onepauHH HaJa MHOXECTBaMHU, OHGpHpO-
BAaTh C KOMIUIEKCHBIMU YHUCJIaMH; PEIIaThb CUCTEMBI JIH-
HEHHBIX YpaBHEHHWI pazIu4YHBIMU CHOCO0OAaMHU; BbIYHC-
JSATh ONPENENUTENN; TPOU3BOIUTH ONEpalluy HaJ MaTpH-

eBKJIMJI0OBA M YHHUTApHOTO MPOCTPAHCTBA; (hopMymupo-
BaTh U JI0Ka3bIBaTh TEOPEMBI,

- ONPENENATh TUIBlI U CBOWCTBA KPUBBIX U NMOBEPXHOCTEN
MIEPBOrO U BTOPOTO MOPsI/IKa,

- UCMOJb30BaTh MaTeMaTHYECKHH A3BIK, alre0Opandyeckue
U TEOMETPUYECKHE METOJbl MPH MOCTPOSHUH MOjelei
pEaJIbHBIX MTPOLIECCOB,

- NPUMEHSITh MaTEeMAaTUYECKUE METOJbl K PEIICHUIO TeX-
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HUYCCKHX, DKOHOMHUYCCKUX WU APYTUX 3aaa4

Baagern:

- HaBbIKAMU IPUMEHE-
HUS MaTeMaTHYECKOTO
anmapara Jyuisi  peuie-

HUA HAay4YHO-
HCCICA0BATCIbCKHUX
3aaad.

Baaneer:

- HaBBIKAMHU Pa0OThI C MATEMATHYECKOH JINTEPATYPOH,

- HaBBIKAMU TPHMEHEHHUS COBPEMEHHOTO MaTeMaTh4e-
CKOTO0 MHCTPYMEHTApHs JIJIsl PEUICHUS 3a/1a4 SKOHOMHKH
1 MH()OPMATHKH,

-MaTeMaTUYECKUM allapaToM JUIs ONHCAHWs, aHaJu3a,
TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO UCCICAOBAHUS U
MOJICITUPOBAHMSI IKOHOMHUYECKHX CHUCTEM, SIBICHHUA H
MIPOIIECCOB,

- KyJbTYypOH MBIIUICHUS, CIIOCOOHOCTHIO K OOOOIICHUIO,
aHAJIN3Y, BOCIPHUITHIO WH()OPMAIIUU, TIOCTAHOBKE LT U
BBIOOPY IyTEH €€ JTOCTHKCHHS,

- CIOCOOHOCTBIO JIOTHYECKH BEPHO, apryMEHTHPOBAHO H
SICHO CTPOMTbH YCTHYIO U IHCBMEHHYIO PeUb

1. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

¢ YKa3aHMeM KOJIUYeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aommxcs
¢ nmpenoaasaresieM (110 BUIaM Y4eOHBIX 3aHSITHI) M HA CAMOCTOATEIbHYI0 PadoTy

Ounas ¢popMma 00yueHus1

n/n

HaumeHoBaHue pas-
JeJIOB U TeM

Bcero

AyauTOpHBbIE 3aHATHS
K 3 1B Cam. pa6.

Pazgen 1. Mmnoxke-
CTBA M OTHOIIEHHSI.
Aaredpanyeckue cu-
CTEMBI.

52

6 6 40

Tema 1. MHoxecTBa 1
omepauuyd HaJl HUMH.
bunapHbie oTHOIIEHUS

14

Tema 2. AnreOpaunue-
ckue omepanuu. Oc-
HOBHBIE anreOpaunye-
CKHE CTPYKTYPBI

14

Tema 3. Komruiekc-
HbIE YHCIia

24

Paznen 2. Martpuubl
U ONpeeTuTeN !,

72

Tema 4. Onepanuu
Hag Matpunamu. O06-
paTuMble MaTPHIIBI.

34

Tema 5. Panr matpu-
ubl. Onpenenurenu

38

Pazgen 3. Cucremsl
JIMHEHHBIX ypaBHe-
HUI.

53,7

6 6 41,7

Tema 6. CJIAY: oc-
HOBHBIE HOHSITHS.
®opmynsl  Kpamepa.

14




Meron obpaTHO#T Mat-
pHULBL.

Tema 7. OnHOpoaHBIE
CJIAY

24

20

Tema 8. Obmee perie-
HUE  HEOIHOPOIHBIX
CJIIAY

15,7

11,7

Konmponw

36

Koncynemayuu

Dxzamen

0,3

Htoro 3a 1 cemecTp

216

18

18

141.7

Pasznea 4. JIuneiinbie
OMepPaTopkl.

18

10

Tema 9. Jluneiinwle
oroOpaxenus. HeBbI-
POXKICHHBIC OIEepaTo-

pBIL.

10

Tema 10. JIuneiinvle u
OunmHelHbIe  (HOPMBIL.
Keanpatuunbsie  ¢op-
MBI B BEIIIECTBEHHOM
IIPOCTPAHCTBE.

10

Pazgen 5. Auaredpa
MHOTO4JICHOB.

53,8

14

14

25,8

11

Tema 11. [denumocth
MHOroujeHoB. KopHu
MHOT'OUYJICHOB.

12

Tema 12. Pa3znoxenue
MHOTOWIEHOB Ha He-
MPUBOJIUMBIE MHOXH-
tenu. HOJl 1 HOK

14

13

Cummerpuueckue
MHOTOWIEHBI. Pe3yib-
TaHT U €ro MpHIIoKe-
HUSL.

14

Tema 14. Peumienue an-
reOpandeckux  ypas-
HEHUI

13,8

5,8

15

Ilensle u pannoHab-
Hbl€ KOPHU MHOIOYJIe-
Ha C palMOHAJIbHBIMU
KoahULIEeHTaMH.

10

3auem

0,2

Hroro 3a 2 cemectp

72

18

18

35.8

Pazgen 6. DiemeHTHI
BEKTOPHOIl aJredpsbl
B IPOCTPAHCTBeE.

18

10

16

Tema 16. Bekrtopsl.
JInnelinas 3aBUCHU-
MOCTh BEKTOPOB.

10




17

Tema 17. KoopauHatel
BEKTOpa B 3a/JIaHHOM
Oasuce. CkanspHoe
MPOU3BEICHUE BEKTO-
pOB.

Pa3zgea 7. Meroa ko-
OpPAMHAT Ha TLIOCKO-
CTH.

26

10

18

Tema 18. Addunnas
cUCTeMa KOOpJIUHAT Ha
TUIOCKOCTH.

19

Tema 19. Ilpsmo-
yrojbpHas  JEKapToBa
crcTeMa KOOPJMHAT

20

Tema 20. Ilpsamas Ha
TUTOCKOCTH.

12

21

Tema 21. Jluauu BTO-
poro mopsiiKa

Paznen 8. Meroa ko-
OpaAMHAT B  MPO-
CTPaHCTBeE.

25,7

13,7

22

Tema 22. BekTopHoe u
CMEIIaHHOE TPOU3Be-
JICHUSI BEKTOPOB.

23

Tema 23. ITimockoctu u
npsiMbIe B IIPOCTPAH-
CTBE

12

24

Tema 24. IloBepxHo-
CTH BTOPOT'O TTOPSITKA

7,7

5,7

Konmponw

36

Koncynemayuu

Drzamen

0,3

Hroro 3a 3 cemecTp

108

18

18

33.7

Pazgea 9. DiemeHTHI
TOMOJIOTMH.

14

25

Tema 25. Tomosoru-
YEeCKHUE MPOCTPAHCTBA

26

Tema 26. Opuenrtupy-
€MbIE U HEOPUEHTHPY-
eMble JIByMEpHBbIE
MHOT'000pa3us

Paznea 10. JIunuu u
NMOBEPXHOCTH B €B-
KJIUJI0BOM MPOCTPaH-
CTBeE

14

27

Tema 27. I'mangkue nu-
Hun. KacarempHas K
muanHn. EcTtecTBeHHas
rnapameTpHu3aus.

28

Tema 28. KpuBnsna u




Kpy4Y€HHe JINHUU.

Paznen 11. IloBepx-

HOCTH B €BKJIHUI0BOM 14,7 6 6 2,7
NPOCTPAHCTBE

29 | Tema 29. I'mankue mo-
BEPXHOCTH. 3ameHa 5 5 5 1
napaMeTpHu3aIiy.

30 | Tema 30. Kpusbie Ha

. 2 1 1
TJIaJIKOM MTOBEPXHOCTH.
31 | Tema 31. KacarennHas 5 5 5 1
TJIOCKOCTh M HOPMAJTh.
32 | Tema 32. I'naBHbIe
KpuBu3HbL. IlonHas u 27 1 1 0.7
CpeaHss KPUBHU3HbI
MTOBEPXHOCTH.
Konmpons 27
Koncynomayuu 2
DKr3amen 0,3
Hroro 3a 4 cemecTp 72 18 18 6.7
HTOr'Oo 468 72 72 217,9

OuHo-3204Has popma 00yUeHHS He peanu3yercst
3aouHast popma 00yueHHs He peaiu3yercs

I11. OHEHOYHBIE MATEPHUAJIBI JIJIS IPOBEJAEHUS TEKYIIEA U
MPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO JUCHUIJIMHE

Tekyias arrectanus NpoBOAUTCA B (OpMe KOHTPOJIBHOU paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbHOM PadoOThI

KounrpoJsbHas padora B 1 cemectpe
1. Ha MHOecTBe Beex IebIx uncen Z 3aaano ounapaoe otHomenne G={(X,y) | X,y €Z A
(x-y):4}. Hoxkazath, uto G — OTHOIIECHHUE DKBUBAJICHTHOCTH Ha Z W MOCTPOUTH (HaKTOp-
MHOXecTBO Z/G.
2. Jlokasarb, YTO MHOXKECTBO IIEJIBIX YUCEI, KPATHBIX YEThIPEM, 00pa3yeT IpyIiy OTHOCH-
TEJILHO OOBIYHOTO CIIOKECHUS YUCEIL.

N A .
3. IlpencraBuTh KOMIUIEKCHOE YUCIIO Z = 2Sin i 2i cosz B TPUTOHOMETPHUYECKOH (hopme.

\/§+i]12.

4. ITonw3ysice popmyrnoii MyaBpa, HallTH ( 1
—i

5. Pemuts ypaBHenue X* + 81 = 0.



6. Beruucinute onpenenureib
4 5 -3 2

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

7. Pemuth cHCTEMY IMHEMHBIX ypaBHeHHH 110 popMyinam Kpamepa
(Xl + 2X2 + 5x3=1
13X1 + 2X2 + X3 =6
(X1 + Xz + X3 =1

KontpoabHas pa6ora Bo 2 cemecTpe
1. Haiitu co6CTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHUS MaTPUIIBL:

=42 =030}

1 1 3

2. Haiitn ®CP onmnopoanoi CJIAY
2x1+x2—x3—x4+x5 =0,
X] —Xg +Xg+X, —2X5 =0,
3Xq +3X5 =3X3=3X 4 +4X5 =0,
4%, +5X, —5X3 =5%X, +7X5=0

3. Pemmth cucteMy TMHEHHBIX ypaBHEHU

7x, +10x, —x; +4x, =1,

3x, +5x, —4x, +6x, =1,

3x, —15x, +18x, =6,
X, +2x, —3x, +4x, =1.
4. Pa3j10)kUTh MHOIOWIEHBl HA MHOYKUTENIN, HETPUBOAUMBIE HAl ToJieM R
fxX) =x*+8x3+8x—1
flx) =x*+4

5. Pa3105KUTh MHOTOUJIEHBI HA MHOKHTENHN, HEPUBOAMMBIE HaJl ojieM C
fx) =x3+9x*+9x+8
fx)=x*+4x3+4x* +1

6. [Tone3ysich cxemoii ['opHepa, onpeennTs KpaTHOCTh KOpHS X, MHOro4ieHa f(X) u 3a-

nucaTh ero pasioxkenue Ha MHokutenn f(x) = x> — 5x* + 40x% — 80x + 48, x, = 2

KounrposnbHas pa6ora B 3 ceMecTpe

1. Han tpeyronsuuk ABC u npousBonbsHas Touka O npoctpanctsa. [lycts M — Touka nepece-

YeHUs KaKuX-TMOO NByX MeauaH TpeyroiabHuka: OA=T,, OB:F2 -OC =T,. [loka3atp, 4TO
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OM = (1, +F, +1).

2. Ha mmockoctu mansl aBa Bektopa U(2,1), V(L0). Haiith xoadpuIIMeHTs pa3nokeHnus BEKTO-

pad(9,1) no Bextopam i(2,1), ¥(10).

JlaHbl ABE cMeXHbIE BeplInHbI kBagpara A(-2,1) u B(3,3). Haiitu 1Be npyrue BepIInHBI.

4, JIse Bepmuubl Tpeyroibarnka ABC umeror koopauHatel A(3,6), B(-3,5). Onpenenuts Koop-
nuHaThl BepiunHbl C mpu yciioBuM, 4to cepeaunbl ctopoH AC u BC nexar Ha pa3HbIX 0Cax
KOOp/AHMHAT.

5. Ompenenuts KOOPAUHATHI TOUYKH, CHMMETPUYHON HAdally KOOPAMHAT OTHOCUTEIHHO MPSMOI
x—4y+17=0.

6. Hammcare ypaBHeHHE MpPSIMOM, KOTOPOW MPHHAICKUT OMUCCEKTPUCA TYIOTO yria MEXIy
npsiMbiMu 3X—4y+12 =0, 12x+5y—-7=0.

w

2 2 _
7. TIpHBecTH K KAHOHHYECKOMY BHJY YpaBHEHHE KPHBOii 2-ro mopsiaka X Y 2x+6y+9=0

x> +y?+12° =49 My(2.-36)

CocTaBuTh YPaBHCHUC ITINIIOCKOCTH, KacaTeJbHOM K C(bepe B TOYKC

9. Ilapabona c mapameTpom p=5> pacmionoxeHa Ha tiockoctn OYZ Tak, 4TO TUPEKTPUCA COB-
nanaet ¢ ocbto OZ. HamacaTh ypaBHeHHE MMOBEPXHOCTH, 00pa30BaHHOW BpalleHueM mapado-
761 BOKpYT ocu OZ.

10. [IpuBecTH K KaHOHUYECKOMY BULY ypaBHECHUE MOBEPXHOCTH
4x* +9y® +362° —-8x 18y - 722 +13=0

KonTpoabHnasi paéora B 4 cemecTpe
1. Jlunus 4 3a/1aHa napaMeTpUIECKUMHU ypaBHEHUSIMU:

x=e'cost; y=e'sint; z=e'; —oo<t<-+o0o. OnpenenuTs KIacc rIajJKoCcT! JMHAW ¥ W HAIKHCATh
ypaBHEHHS KacaTesbHOM K IuHUK ¥ B Touke ¢ =0).

2. Hamucate ypaBHEHUsI KacaTelbHOW TUIOCKOCTH U HOPMAJM K TeJIMKOUIY, 3aJJaHHOMY
ypaBHEHMSAMH X =UCOSV; y=usinv; z=bv; b>0, (u,v) e R?, B Touke My(ugy,vy) -

3. Haiitu MIEPBYIO KBaJpaTUYHYIO bopmy reJIMKouaa
X=ucosv; y=usinv; z=bv; b>0, (u,v) e R%.

4. Jlana mepBas kBagpatuuHas Gpopma nosepxuoctr: (ds) =(du)’ +(u2 +V? de)z. Brrunc-
JIUTH JJTMHY JYTH JeKalei Ha ToBepXHOCTH uHEE U =2t, V=3, ot Touku M (0) 10 Touku M (1)

5. BeIYHCIHTH KPHBH3HY U KpydeHHe KpuBoil X =2t, y=Int, z=t*.B Touke M(2,0,1) sroit

KpHBOM.

T . .
6. IlokaszaTrp, YTO MHTEpBaI (—E,E) romeoMop(heH YHCIOBON MPSIMOM, MOTYHHTEpPBaI

p/a p/a
[OEJ roMeoMop(QeH JTydy, a UHTEPBaJ (0, Ej - OTKPBITOMY JIy4y.

7. Haiitu »ilnepoBy XapaKTepUCTHKY ChephI S.



Tect Nel o pasznesiam « MHOKeCTBA U OTHOILIEHUS»,
«AJare0Opsl u anredpanveckue CHCTEMbI»
Bapuanr 1

Ornpenenure 31€MEHTHl MHOKECTBA

A.

X € (—oo;1) U (4;+00)

{X€R|X2—5X+4>O}. B. Xe(4;+x0)
B. xe(—01]u[4;+0)
. x={L4}
Onpenenure, B pe3yiabTaTe Kakon A UVW(ANB)
omepammy  momyumiocs M =123} 5. ANB’
- A={123} B ={2,345} g. AUU\B)
U={012,..9} r. (AnB)UA
Kaxkoe u3 MEPEYNCICHHBIX A R ={<X,y>x,yeZA(x-y):3}
OTHOILICHUH  SBJSICTCS  OTHOILICHHEM 5' ={<X,y>X,yeZAx+y=2}
AKBUBAJIEHTHOCTH? s R —{<x,y>x,yeZAxiy}
r R= {<X,y>x,yeZAy:x}
Haiinute MHOXECTBO A'(X) N B(x) , [ 21]
— Iy 2,1
ecn A ={X° +2x-3>0| xR} B - )5
X+2 3=
B() ={; - <0|x<R} B( 3’4j
.o
Pemmre ypaBHEHHUE C 4 2.
nemssectrpiM £ €C A. O 1=
(2+i)z* - (5-i)z+(2-2i)=0 1.1
E. 4 - 2| ’
4
——+=i
B. 5 5 : —1+i
2_4
r. 5 5:-1-i
[Tonme3ysice  ¢opmynoit  Myaspa, 1 /3.
. ——+—i
BBIUKCITUTE: (_1+'\/§)10 A 2 2
5. —512+5124/3
B —512i
r 1024 +51243i
[pencTaBuThH ] " B \/E(cos 3z Lisin 3_7[)
TpUroOHOMETpHUeCcKoi popme: ~++! A 4 4
\/E(coszﬂsm j
B, 4
\/E[COS£+ISII’\ j
B. 2
\/5[003— +isin —)
L.




Bapmuanr 2

OnpenenuTe 3I€MEHTBI MHOXKECTBA A.xeR B.xe@® B.xe(—0:0] I.
A= {XER| 2X}<3 X € (~0;0]
X +1
Jlausr MaoxectBa: A={X|Xe N} u A.-17€AnB
B:{ngk,keN} E].ZEAUB
Kakoe u3 yrBepKIeHuil BEPHO. B.12cA\B
I.16eB\A

Kaxkoe u3 NEePEYNCICHHBIX A.R= {< X, y> |X,yeZ A(X—Y) 34}
OMHAPHBIX OTHOILICHUN
. {xy|xyez/\x+y 5}
oOmamaer CBOMCTBOM
TPAH3UTHUBHOCTH. B. R= {<l2 }
R ={(12), (21),(31),(13)}
Hailignte MHOXECTBO A.0
A'(X) UB(x), eciu B. (— o0;+o0)
A(X) " x? —8x+ > 0" B.(-;2]U(35) U (5;+)
B(ij:>w I.(~0;2]U[3;+00)
Pemire ypaBHeHHE ¢ HEHW3BECTHBIM A.2+1,3+i
zeC b.-2+i,-3-2i
22 +(-2i)z+5(1-i)=0 B.2+2i,3-2i
I'.2-1,-3-1
[Tomp3ysice  ¢dopmynoit  Myaspa, A.0 b.64 B.-64i TI'.-64
HaliuTe
(\/5 +1 ]12
3HAYCHHE T

[IpencraBuTh KOMIIJIEKCHOE YUCIIO
. T . T
Z =2SIn ——2icos—
4 4

B TPUTOHOMETpHUUECKOU popme

A. 2| sin 7 _icos™ b. -2 icos” —sin =
4 4 4 4

B. 2(00331 +isin 3—”] T.
4 4

T .. Ix
2| cos— +1Sin —
4 4

BapuanTt 3
Onpenenure, KakoMy MHOXECTBY A {0, 3, 6}
pPaBHO MHOYKECTBO b. {3, 15}
={x|xe N Ax:3Ax <16} B. {15, 18}

I.{3,6,09,12, 15}

Kaxkoe u3 MIEPEYNCICHHBIX
OMHApHBIX OTHOIICHUIA SBJISIETCS
OTHOLIEHHEM 3KBUBAJIEHTHOCTU?

A.R= {<XY>|XYEZ/\X y}
b. R= {< >|X,yeZ/\(X—y)§4}
B. R={xY)|xyeZax+y=5}
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r. R=1{11),(13).(12),(23)]
3 Kaxkoe u3 nepeuncieHHbIX OMHAPHBIX A. R= {< X, y> X, yeZAX+Y= 5}
OTHOIIICGHUM HE 00JaJaeT CBONUCTBOM
CUMMeET B. R= {<X’ V)X yeZA(x=y): 2}
PUYHOCTH.
B. R=1{12),(2,3),(31)}
T. R={11),(12),(21),(2,2)}
4 Omnpenenure MHO>KECTBO A. [-12]u56)
A'(X)NB'(x), eciu B. (-12)u(56)
A(X) "2x* —14x + 20 < 0", B. (— o040
B(x) x—6 > 0" Ir.<
X+1
5 PemmuTe ypaBHEHWE C HEW3BECTHBIM A. (-1;2t) b. (-1;-2t) B. (0;2t) T. (1;-
2eC 72 +(1-2t)z-2t=0 21)
6 [Tonp3ysicb  Qopmynoii  MyaBpa A.0 b.1024i B. 1024 T.-1024i
. 5
HaWUTe 3HAUYCHHE £1+|_\/§10L
(1+1)
7 [TpeacraBbTe KOMIUIEKCHOE YHCIIO B 5z 5z
. A. 2 cos 2 +isin 22
TPUTOHOMETPHYUECKON bopme 4 4
. T . T
Z:_ZS'nZ_z'COSZ b. —Z(Sin zjLicoszj
4 4
B. Z(COSZ +1isin zj
4 4
I. 2[cosZ —isin Zj
4 4

Tect Ne2 no pa3neny «JjieMeHTbI BEKTOPHO# aJredopbn)
BapuanTt 1

1 (nonmotHuTH yepTe:x). Ha Tpex BekTOpax d,b,C MOCTpOeH mapasienenumnes.

< =

[IpoBecTH ero BeKTOp-auaroHasib, paBHyo a—b —C.
2 (pa3BepHyThIii 0TBeT). [[pOBEpUTH IMHEITHYIO 3aBUCUMOCTh BEKTOpOB a(2,—1) u b(-6,3).
Kak oHn HanpaBieHbl — OJUHAKOBO WJIM IPOTUBOMNOJI0XKHO?

3 (BbIOpaTh oguH otBeT). Eciiu BekTOop X B Oasuce €, €, umeeT koopauHatsl (—3,1), TO
KOOpIMHATHI X B Oasuce € =-26 +§€,, €, =¢,

-

_>=\/§,TO CKa-

4 (BbIOpaTh oauH oTBeT). 12. Ecnut 2 u b _ enpHuunsre BEKTOPBI, U ‘

11



JsipHOe mponsBexnenue (3a —b) - (a+b) pasuo: 1)2; 2)3; 3)4; 4)5; 5)6.

5 (HecK0JbKO BAPMAHTOB 0TBeTAa). IIpy KakoM 3HaYeHHMH M BEKTOpH d=mi +2] +4K u
b =mi +mj — 2k opToroHamsHbI?

6 (BLIOpATHL 0IMH 0TBeT). YT0I MeX1y BekTopamu a(1,2,3)u b(6,4,—2) paBeH

7/ (BbIOpaTh oauH oTBeT). Eciin |§| =4, ‘6‘ =6 1 yroa Mex/Iy BeKTopamu 4 u b paBen %,

TO CKAJISIPHOE MPOU3BEICHUE BEKTOPOB 3a — 2b u 5a-6b paBHO

8 (pa3BepHyTblii 0TBeT). BekTOpHI &,b,C MMEIOT paBHBIE ITHHEI U 00Pa3yIOT TOMAPHO
paBHbIe yribl. Haiiti Bextop €, ecmn =0 +] ub=]+k.

9. Ha rurockoctu nansl aBa Bexropa u(2,1),  v(1,0). Haittu xo>puumenTs! pasnoxeHus
BEKTOpa 5(9,1) o Bextopam u(2,1), v(10).

10(pa3BepHuyThlii oTBeT). B Tpeyroasauke ABC cTropona AB paszaenena Toukoir M B oT-
HomeHuu 1:4, cuurtas ot Touku A. Torga pasznokeHHe BEKTopa CM 1o BEKTOpaM a=CA u b=
CB umeer Bu1:

D) 2a+1; 2)4a+b:3) 2a-16;  4) la+lp; 5)-a+ab;
5 5 5 5 5 5

11. Ecnu e aMHUYHBII BeKTop ao0pasyeT paBHBIC TyIbIE YIIIbI ¢ 0a3MCHBIMH OpTaMH |, |,

k To CyMMa KOOPIMHAT BEKTOPA a paBHa:
12. Jlansl BeKTOpBI a—-2I+J 8k b =-4i- 2] 3k c=3i 4j+12k MPOEKIKs BEKTOpa a-2b

Ha OCh BEKTOpa c paBHa:
=43, 10 CKaJIIPHOE ITPOU3BE/ICHHE

13. Eciu @ u b - equHUYHBIC BEKTOPHI U ‘ -

(35-46)(a+6)paBH02
14. Ecnu H =1; ‘6‘ =2J3;a YTOJI MEXKJ1y BEKTOPaMH aub pasen 120°, To mnomans Tpe-

YTOJIbHUKA, TTIOCTPOSHHOTO Ha BEKTOpax 2a+b u a-b paBna: 1)4 en?; 2)3 en?; 3)3,5 en?; 4)4,5
en?; 5)5,5 en’.

Tect Ne3 mo pasneny «MaTpuubl ¥ onpeaeIuTe N
1. 3anummTe cTyneH4yaTyo MaTpuily pazmepa 4x3.
2. Kakoe 13 cinenyronmx paBeHCTB CIIPaBEJINBO

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 71
B) =2

~10 6 42 -5 3 21

8 14 2 8 7 1
I) 2.
~10 6 42 53 2)
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3. Jlaubl MaTpuIpl A = 13 uB= L2
' PHRE 2215 7 31

MOJTHATH (HECKOJIbKO BAPHAHTOB O0TBETA)?

A) A+B
b) A" +B
B) A+B'
I) A-B

) B-A

E) A-BT
K) AT .B
3) AT.BT
1) BT - AT

j. Kakue u3 cneayronmx onepamnuii MOKHO BBbI-

7
4. JlTana matpuna A= (6 1). Toraa matpuiia A- AT BMeeT BULIL. ...

3 5 2 3
5. JlaHbl MaTPHITBI A:(4 1) u B :(1 ZJ' Torma mpousBeseHNE JIEMEHTOB MOOOYHOM

JIyaroHany Matpuiel A-B paBHoO....

6. 3HaueHue MaTpuyHOro MHorowieHa 3A° —2A+3E mpu A = paBHoO....

R oW P
R RN

1
1
4
35 29 20
7. IIpoBepuTh, ABIAIOTCS JIU TIEPECTAHOBOUYHBIMUA MAaTPUIIBI A = [ 4 1] uB= [16 21)-

8. Pemenne marpuuHoro ypaBHenust C- X - A= B uMeer BUI:
A) X=C*.B-A"

F) X=A".B.C™

B) X=A".C*.B

N XxX=A*.B*.Cc*

3 2
3 2 4 5 4 1
9. Haiitu snemeHT C,, matpunel C=A-B,ecmu A=| 9 2 -3 4|, B= 1 _3
-1 -5 3 11
2 5
A) 44
b) 45
B) 46
I') 47

10. Matpuust A, C uMeroT pa3Mepbl COOTBETCTBEHHO MxN U PX(, U CYHIECTBYET MPOU3BE-

nenne ABC. Kakossl pazmepsl Matpuny B u ABC?
1 -1 2

11. Haiit cyMMY 3JIEMEHTOB TPeThero cronbua marpumsl AL, ecrm A=|0 2 -1
1 01

13



3X+y+3z=2,
12. Ecmm (XO, Yo, Zo) - pelleHHWEe CHUCTEMBl JIMHEHHBIX YPaBHEHUH {5x—-2y+2z=1 TO
2x+2y+3z2=1

X, + Y, +Z, pPaBHO
A)-3
B) -4
B) -5
T)-6

Tect Ned o paszgeny «MeToa KOOPAUHAT HA MJIOCKOCTI
BapuanTt 1
1. YpaBHeHHe MPSMOM, OTCEKAIOIIeH Ha OCH OpAMHAT OTPe30K b=-3 u oOpasyroleii ¢ moo-

T
JKUTCIIbHBIM HAIIPAaBJICHHUCM OCHU a6cu1/1cc yYIroj E , HMCCT BH. ...

2. Paznenenst mu Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?
. X=2+3t,
3. BanmcaTh ypaBHeHHE TpsiMoi d: B 00I1I€M BHUJIE.
y=3+2t
4. CocTaBUTh ypaBHEHHUE MPSIMOM, mpoxondiei yepe3 Touky A(-3,4) u mapamienbHOU nps-
Mo X—2y+5=0.
5. Haiitu yrinoBoit ko3¢ duuueHT npsamoi, npoxoasauieit uepes Touku A(-3,1) u B(1,2).
X=2+3t, {x:7+t,

nuda,: Ha I1JI0C-

6. OnpenenuTs B3aMMHOE PacloiIOKEeHHE MpsMbIX d,; :{

KOCTH.

7. CocTaBUTh ypaBHEHHE IpPsIMOi, poxoasiieil yepe3 Touky A(-3,4) U nepneHauKyIsspHOI
npssMor X—2y+5=0.

8. Haiitu xoopauHatsl TOUku A, nexaiieid Ha npsimMoil 2X—3y+4 =0, eciau U3BECTHO, YTO
paccrosinue oT A 10 nipsiMoit 3y = 4X paBHO 2.

9. Haiitu Touky, JieXallyo B TOW K€ MOJYIMJIOCKOCTH OTHOCUTEIBHO MPSAMOM, YTO U TOYKA

A(,).

Bapuanr 2
1. Mano oOmiee ypaBHeHue mpsimoil: 12X -5y —65=0. YpaBHeHHE ATOM MpsIMOIl B OTpe3Kax

UMEET BH[. ...
2. [Ipoxoasat nu npsimple

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

3. BanmcaTh ypaBHenue npsmoit d: 3x—4y +4 =0 B mapameTpuueckoi popme.
4. CocTaBUTh ypaBHEHHUE NPSIMOM, mpoxonduel yepe3 Touky A(-3,4) u mapamienbHOU nps-
., X=1 y+2
MO —— = .
2 3

5. Haiitu yrioBoii ko3 duiimeHt npsmon, npoxoasiiei yepe3 touku A(2,1) u B(2,-5).
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6. OnpenenuTs B3aMMHOE PAcIOIOXKEHHE NPAMBIX d, :{

X =1+2t, {x=2—t,
ud,:

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

8. Ha mpsimoii 5X — y —4 =0 HaiiTu TOuKy, paBHOynajieHHyto ot Touek A(1,0) u B(-2,1).
9. Haiitu TOYKY, JIEKAIIYIO B TOU YK€ MOJYILUIOCKOCTH OTHOCUTEIIBHO MPSIMOM, YTO U TOUKa A.

1.
2.

BCKTOPOB.

3.

ToHaJIn3annuun

4.

IIpumepHas TemaTuka pedeparon
KBanpuku B appuHHOM NpocTpaHCTBE.
BekTopHOE MPOCTPAHCTBO CO CKAIAPHBIM yMHOXeHHeM. OpTOroHajbHas cHCTeMa

JloronHeHne OPTOrOHAIBHOM CUCTEMBI 10 OpTOroHaiabHOro 6asuca. [Ipouecc opro-

CrnekTtp nuHeHOTro oneparopa. [IpuBeieHre MaTPUIIBl THHEHHOTO MPEeoOpa30OBaHUS

K JUaroHajJibHOMY BUIY

JIuneiiHble mpeoOpa30BaHusl B YHUTAPHBIX MPOCTPAHCTBAX
[TpunosxeHre BEKTOPHOH anreOphl K perIeHUIO 3a/1a4 3JIEMEHTapHON reoMeTpHH.
N3ydyeHune KpuBBIX 2-T0 MOPsIKA 10 UX KAHOHUYECKUM YPAaBHEHUSM.
[ToBepxHOCTH BpalieHHUS.

AdduHHBIE U €BKIMI0OBBI MHOTOMEPHBIE IPOCTPAHCTBA.

[lepBas kBagpaTuyHasi popMa MOBEPXHOCTH U €€ MPUITOKEHHUS.
Bropas kBagparuunas opma noepxHoctu. Munukarpuca Jlronexa.
DnemMeHThI c(hepruuecKoil FreOMETPUH.

N3oMopdu3Mbl THHEHHBIX TPOCTPAHCTB.

IIpoctpancTBo TeH30poB. KoopaunatHoe onpeneneHue TeH30pOB.
ba3znc B npocTpancTBe TeH30pOB. CBEPTKA TEH30POB.

[IpomexxyTouHas arrecTanus 00y4aroluXcsl OCYIIECTBIsAeTCA B opMe 3auera, IK-
3aM€Ha C MCIIOJIb30BAHMEM CIICAYIOIIMX OLIEHOYHBIX MATEPHUAJIOB. MEPEUYEHb BOIIPOCOB K
3a4eTy, DK3aMEHY.

CoNoOR~LNE

Bonpocwt k ak3ameny
(1 cemecmp, ounan popma odyuenusn)

MHosecTBa 1 onepauuu Hajg HUMH. Jluarpammel Diniepa-BeHHa.

OCHOBHBIE YMCIIOBBIE MHOXECTBA.

bunapHbie OTHOLIEHMS.

OTHolIEHNE 3KBUBAJIEHTHOCTH.

AnreOpandeckue oneparmm.

[TonsTue anredpsl, noxanredprl. 'omomMopdusMbl 1 H30MOpHU3MBI aredp.
[TonsTue rpynmel, ee npocrenmme ceoictaa. IIpumeps! rpynmn. [loarpymnisr.
[TonsTue kosba, ero npocreumue ceoiictea. [Ipumepst koneu. [oakosbia.
ITone, ero npocrenmue cBouctsa. [Ipumeps! nonen. Ilone panmoHanbHbIX Yucel.

10 ITonsTue anre6panquK0H cucteMmul. Cuctema HGI/ICTBI/ITGJ'H)HI)IX YHCCII.
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11.Tlone xoMmIuIeKCHBIX 4Mcell. ['eoMeTpuueckoe NpeCTaBIeHUE KOMILJIEKCHBIX YUCEN U
orepanuil Ha/l HUMHU.

12. Tpuronomerpuyeckasi ¢opmMa KOMIUIEKCHOTO YHCIA.

13. KopHu U3 KOMITJIEKCHBIX YHUCEIT.

14. TTonarue maTpuiibl. Buapl MaTpuir.

15. Onepauuu HaJ MaTpUllaMU, UX CBOMCTBA.

16. O6paTtumMble MaTpHIIbl. DIIEMEHTAPHBIE MATPHUIIBL. Y CIOBHSI 0OPATUMOCTH MaTpPHIIBI.

17. Beruncnenue oOpaTHOW MaTPHIIBI.

18. 3anuch U pelieHne cucTeMbl N JIMHEWHBIX YpaBHEHUHN ¢ N MEpEMEHHBIMU B MATPUYHON
dbopwme.

19. Panr matpunsl. bazucHsiii munop. Teopema o 6a3ucHOM MUHOpE.

20. DneMeHTapHbIE TPEOOPA30BAHMS U PAHT MATPHIIBL.

21.'pynna moactaHoBOK. UETHOCTH M 3HAK MOJCTAHOBKH.

22. OnpenenuTenb KBaApaTHOW MaTpuiibl. OCHOBHBIE CBOKWCTBA OMPEICITUTEICH.

23. MuHophI 1 anreOpandeckue MONoJHeHUH. Pa3inoxkenue onpeaenuTes o CTpoKe Win
CTOJIOITY.

24. JluneiiHbple ypaBHEHHUS.

25.lonsitue CJIAY. Paaocunsabie CJIAY. @opwmer 3anucu CJIAY.

26. Pemenue CJIAY no ¢popmymnam Kpamepa u MeTo10M 00OpaTHON MaTpPHUIIBIL.

27. DnemenTapubie peodpazoBanust CJIY. Paspemennsie CJIY.

28. Cuctema TUHEHHBIX OJHOPOJHBIX YpaBHEHUH, YCIOBHUS CYIIECTBOBAHUS HETPHUBUAIb-
HbIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6a3uc.

29. HeomHopoaHas cucTeMa JIMHEHHBIX ypaBHEeHUH. JIMHEHHOE MHOTO0OOpa3re pelieHM.

30. Teopema Kponekepa - Kanemmu.

31.3agauun, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHCHHUI U HEPABEHCTB.

Bonpocw k 3auemy
(2 cemecmp, ounasn popma odyuenus)
1. Jluneiinoe mpocTtpaHcTBO. JIMHeWHOe MHOrooOpasue. PasmepHocts. Ilepeceuenue u
CyMMa IOANPOCTPAHCTB.
EBKHI0BBI M YHUTApPHBIE POCTPAHCTBRA.
Jluneitnsle oToOpakeHus. HeBwipoxkaeHHbIe onepaTtopbl. COOCTBEHHBIC 3HAUYCHUS H
COOCTBEHHBIE BEKTOPHI.
@yHKIMU OT ONEPATOPOB U MATPHLL.
Jluneitabie popmbl. bunnneiHble (OpPMBI B BEIIIECTBEHHOM MTPOCTPAHCTRBE.
KBagpaTuunsie GopMbI B BEIIECTBEHHOM MTPOCTPAHCTRBE.
Merton Jlarpan:xa npuBeaeHus: KBaipaTUYHON (OPMbI K KAHOHUYECKOMY BUTY.
[lonsiTHe m cBONCTBA IEIMMOCTH MHOTOYIEHOB HaJ JAaHHBIM nosieM. JlereHne MHOro-
YJieHa HA MHOTOYJIEH.
9. Jlenenue MHOTOUJIEHA Ha ABYWIEH x-a. Teopema besy. Cxema ['opHepa.
10. Kopau mHorounena. HauGomnpliee BO3MOKHOE YMCIIO KOPHEH MHOro4jieHa B 00JacTH
LEJIOCTHOCTH.
11. HauGonpimwii o01muii AeuTeIh IByX MHOTOUWIEHOB. AnroputM EBknma.
12. Jlunetinoe npeactasienne HOJ[ 1ByX MHOTOWICHOB.
13. HO/l HeckoIbKMX MHOTOWIEHOB. B3aMHO MPOCThIe MHOTOUJICHBI.
14. Hanmensb1ee oO1iee KpaTHOE MHOTOUYJICHOB.
15. HenmpuBoiuMble Haj MOJIeM MHOTOWIEHbI. Pa3iiokeHre MHOrousjeHa B MPOU3BEJICHUE

W™

O~NOoORA
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HOPMUPOBAHHBIX HEMIPUBOIUMBIX MHOKHUTEJIEH U €r0 €IMHCTBEHHOCTb.

16. Pazno)xeHre MHOTOYJIEHA MO CTENEHAM JIBy4JIeHa X-d.

17. KpaTHble KOpHU MHOT'OUJIEHA.

18. HenmpuBomumbIe KpaTHbIE MHOXHUTETN MHOTOWIeHa. CXeMa BBIJEIICHUS! KPAaTHBIX MHO-
KUTEJIEH MHOTOUJICHA.

19. CumMeTpryecKre MHOTOWICHBI.

20. Pe3ynbTanT ABYX MHOTOWICHOB. VICKIIIOUeHNE TIEPEMEHHOM U3 CHCTEMBI IBYX ypaBHe-
HUH C ABYMS IEPEMEHHBIMU.

21. Conpsi’K€HHOCTh MHHMBIX KOpPHEH MHOTOWIIEHA C ACHCTBUTENbHBIMU KOYPPUIIMEHTA-
MH.

22.PaznoxxeHne MHOTOWICHA HaJ TOJIeM JACHCTBUTENBHBIX YUCEN B IPOM3BEICHIE HETIPH-
BOJAMMBIX MHOXUTEJIEH.

23. YpaBHeHUs TpeThel cTenenn. @opmynsl Kapaano.

24. YpaBHeHue yeTBepTor creneHu. Meron deppapw.

25. Llenble U panloOHAIbHBIE KOPHU MHOTOYICHA C IEJIBIMU KO3 hULIMeHTaMuU

26. AnreOpandeckue U TpaHCUeHAeHTHbIEe ynciaa. OcBOOOXKIEHUE OT aNredpandeckoun up-
PalMOHATILHOCTH B 3HAMEHATele JPOoOH.

Bonpocwt k sk3ameny
(3 cemecmp, ounan popma odyuenus)
1. Jluneiinble onepanuu HajJ BEKTOPaMHU.
2. JluneitHas 3aBHUCHUMOCTb BEKTOpOB. CBOMCTBa JIMHEMHO 3aBUCHUMBIX M HE3aBHCHMBIX
CUCTEM BEKTOPOB.
BekTopHoe npoctpancTBO. [IpuMepsl BEKTOPHBIX MOAIPOCTPAHCTB.
basuc BekTopHoro npocrpaicTa. Teopema 0 pa3ioKeHUU BEKTOpa B IPOCTPAHCTBE 110
TPEeM HEKOMILIAHAPHBIM BEKTOPAM.
KoopaunaTs! BekTOpa B 3aJaHHOM 0a3uce, UX CBOWCTBA.
CkansipHO€ MPOU3BEAECHUE BEKTOPOB, EI0 CBOMCTBA.
JlnHa BEeKTOpa, yroyl MeX,ly BEKTOpaMHU B OPTOHOPMHUPOBAHHOM Oa3zuce.
Addunnas cuctema koopauHaT Ha miockoctu. Koopaunatel Touku. JleneHue oTpeska
B JJAHHOM OTHOLIEHUH.
9. IIpsMoyronbHas JekapToBa cucTeMa KoopauHaT. PaccTosHue Mexay AByMs TOUKaMU.
10. Yron Mexay BEeKTOpaMu Ha OPUEHTUPOBAHHOMN TIOCKOCTH.
11. PaznuyHble ciOcOOBI 3aaHUs MIPSIMON.
12.O6mee ypaBHeHue npsamoi. ['eomerpuueckuii cMbIC KO3I(PHUIUEHTOB MPH TEKYIIHX
KOOp/AMHATaX B OOIIEM ypaBHEHUH MPSIMOH.
13. B3auMHoOe pacnosokeHne ABYX MPsIMbIX Ha MIOCKOCTH.
14. PaccTostHue OT TOYKU J0 MPSAMOM. YT0J MEXAy ABYMS MPSMBIMH.
15. Dnnuric, ero KaHOHUYECKOE YpaBHEHUE U CBOMCTBA.
16.'unep6ona, ee KAHOHUYECKOE YpPaBHEHHE U CBOICTBA.
17.Tlapabona, ee KAHOHUYECKOE YpaBHEHHUE U CBONCTBA.
18. O6uiee ypaBHeHHE TUHUU BTOPOTO MOPSAIKA, TPUBEACHHUE €r0 K KAHOHUYECKOMY BUY.
19. Apdpunnas cucrema KOOpAUHAT B MIPOCTPAHCTBE. Y CJIOBHE KOMIUTAHAPHOCTH 3-€X BEK-
TOPOB.
20. CmemmanHoe Tipon3BeieHre BeKTOpoB. O0beM TeTpasipa.
21. BekTopHoe mpousBeieHre BEKTOPoB. [ Lnomaas TpeyroibHHKA.
22. Pasmnunble CriocoObl 3a1aHusl INIOCKOCTH.

&~ w
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23. B3auMHOe pacrnoyioxKeHHe IBYX U TPeX MIOCKOCTEH.
24. PaccTosiHue OT TOUKH JI0 TIOCKOCTH. YTOJ MEX]Y IITOCKOCTSIMH.
25. Paznmmunbie crmocoObl 3aAaHusI PSIMOI B TIPOCTPAHCTBE.
26. B3auMHOE pacrmoyioKeHHe IBYX MPSIMBIX B TPOCTPAHCTRBE.
27.B3auMHOe pacnoioKeHHe MPSMO U MIIOCKOCTH.
28. Yron Mex1y IByMs MPSIMBIMH. YTOJ MEXIY NPSIMON U TUIOCKOCTBIO.
29. unmunapudeckue moBepxHocTH. Konnveckne mosepxuoctu. Konndeckue ceueHust.
30. Dmurcons.
31. OgHOMONMOCTHBIN runepO60Iona. JIBymOIOCTHBIN TUIIEpOOIONT.
32. DmmunTrdeckuii mapadoon. I umepOoamdecKkuil mapadoIonI.
Bonpocwt k ak3ameny
(4 cemecmp, ounasa gpopma oodyuenusn)

1. Tononoruueckue npoctpaHcTBa. OKPECTHOCTh TOUKM, 0a3a TOMOJIOIMH, BHYTPEH-
HUE, BHEIIHUE, TPAHUYHBIE TOUKH.

2. 3aMKHYTbIE MHOK€ECTBA. TOMOJIOrM4eCKUE MOAIPOCTPAHCTBA.

3. HenpepblBHOCTh 0TOOpa)k€HUIM TOMOJIOTMUYECKUX MPOCTpaHCTB. ['omeomopdusmsl
TOMOJIOTUYECKUX MPOCTPAHCTB.

4. [Ipenmer Tononoruu. [IpuBenenue, BlIoXKeHUE, MOTPYKEHNUE TOMOJIOTHUECKHUX MPO-
CTPAHCTB.

5. [ToxpeiTHe U pazOueHne MHOXKeCTB. OTAEIUMOCTb, KOMIAKTHOCTh, CBSI3HOCTb.

6. OpueHTHpyeMble U HEOPUEHTUPYEMBIE IBYMEPHBIE MHOTOO0OPA3Usl.

7. [Tonsarue 06 ycnoBusix romeoMoppu3Ma KOMIIAKTHBIX JBYMEPHBIX MHOTOOOpa3Hil.

8. Teopema Diinepa 111 MHOTOIPaHHUKOB.

9. Tononoruueckue cpoiicTsa aucta Mebuyca v MPOEKTUBHON MIIOCKOCTH.

10.  BekropHbIe (DYHKIIMH OJHOTO W ABYX CKAISIPHBIX apryMEHTOB M uX nuddepenHmm-
pOBaHUE.

11. ITongarue nuauu. I magkue TUHUU.

12.  KacarenbHas K JUHUHU.

13.  [nuna nyru. EcrecTBeHHas mapameTpu3aliusi.

14.  KpuBusHa u kpyueHue auHuu. @opmynsl Opene.

15.  BrwluucieHue KpUBH3HBI U KPYYCHHUS B POU3BOIBHON MTapaMeTPU3AIIHH.

16.  BuHTOBas 1uHMUS.

17.  TlonsiTe MOBEPXHOCTU B €BKJIMIOBOM MPOCTPAHCTBE. [ TajiKue MOBEPXHOCTH.
18.  Kpusble Ha rmaakoil moBepxHOCTH. KprBonuHeHHbIE KOOPIUHATHI.

19. 3amena mapamerpu3zauuu. SIko6uaH. SIBHOe ypaBHEHUE TOBEPXHOCTH.

20.  KacarenpHas JI0CKOCTh U HOPMAJIb.

21.  Tlepmas kBagpatuyHas ¢opMa MOBEPXHOCTH U €€ MPHUIIOKECHHUS.
22.  Bropas kBagpaTuuHas Gopma MOBEpXHOCTH.

23.  WNunukatpuca J[roneHa.

24.  T'maBHble KpuBHU3HBIL [lomHAs U cpeaHsS KPUBU3HBI TOBEPXHOCTH.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJNUMOW JIUISI OCBOEHMS
T CHUTLIAHBI

4.1. OcHoBHAsI JIUTEPATYypa
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Yeromunu, A.Il. Jluneiinas anreOpa u aHaTUTHYECKasi TeOMETpUs : ydeOHOe mocodue /
A.Il. YeronuH ; FOxubIN denepanbHbiii yHUBEepcUTeT. — PoctoB-Ha-/lony : FOxHBIN de-
nepanbHbld - yHuUBepeurer, 2015. — 149 c¢. — Pexum pocryna: mo noammcke. —
URL: https://biblioclub.ru/index.php?page=book&id=445132 (nata oOparieHus:
23.06.2020). — Bubauorp. B ku. — ISBN 978-5-9275-1728-2. — TeKCT : 371€KTPOHHBIA.

Jlenucon, B.M. Anreb6pa u reomerpusi: npaktukyMm : [16+] / B.W. [lenucos, B.M. Uybuuy,
O.C. YepnukoBa ; HoBocuOupckuii rocy1apcTBEHHBIN TexHUYEeCKUil yHuBepcuteT. — Ho-
BocHOUpPCK : HoBocuOMpckuii TocyapcTBEHHBIN TeXHUUeCKui yHuBepcuTeT, 2018. — 307
c. : wun — (YueOnuku HITY). — Pexum pgocTtyma: 10 TOAMUCKE. —
URL https://biblioclub.ru/index.php?page=book&id=576183 (nara oOparieHus:
23.06.2020). — bubmmorp. B kH. — ISBN 978-5-7782-3791-9. — TekcT : 2IIEKTPOHHBIA.

4.2. lonoJiHMTEIbHAS JTUTEpaTypa

Kanomines, C.b. Ananutuueckas reoMeTpusi U JIMHEWHas anredpa : yuyeOHoe mocodue /
C.b. KagomrieB. — 2-¢ u3a., ucnp. u aom. — Mocka : @usmartiut, 2011. — 168 ¢. — Pexxum
JocTyna: 1o MOJIIKCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=69319 (nara oOpalleHus:
23.06.2020). — ISBN 978-5-9221-1290-1. — TekcT : 3JIeKTPOHHBIH.

KyzoBnes, B.II. Kypc reometpuu: anemeHTsl TOnosoruu, nud depenuuanbHas reoMeTpus,
ocHoBanus reomerpun / B.I1. Ky3osneB. — Mocksa : @uszmariut, 2012. — 207 c. : cxem.,
WL — Pexum JocTyna: o TIOJITTHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=275554 (nara oOpallleHus:
23.06.2020). — bubmumorp. B kH. — ISBN 978-5-9221-1360-1. — TekcT : 2JIEKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-

TEJJEKOMMYHUKAIIMOHHOM CETH «AHTEPHET», HEOBXOIUMBIX

JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccpuika Ha HaunmenoBanue pa3padoTku
nm uHopManOHHBIN pecypc B JJIEKTPOHHOM dopMme AoctymHocts,
http://www.biblioclub.ru DOnexkTpoHHO-OubIMoTeuHast | Perucrparus yepes mro-
cuctema (9bC) 00l YHHBEPCUTETCKUN
YHupepcuteTckas Ou0auo- | kommnbioTep. B nans-
TeKa OHJIalH HEWIIEM UHIUBUIYAIb-
HbI/I HEOTPAHUYECHHBIN
JOCTYII U3 JIF0O0M TOY-
KM, B KOTOPOH UMEETCS
nocryn k ceru Murep-
HET
http://www. exponenta.ru Oo6pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYIT
TUYECKUN CAUT
http://www. matclub.ru Oo6pa3zoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII
TUYECKUU CAUT
http://www.fismat.ru Ob6pa3zoBarenpHblii MaTeMa- | CBOOOHBIN JOCTYTI
TUYECKUU CAUT
http://www.mathnet.ru Ob6pa3zoBarenpHblii MaTeMa- | CBOOOIHBIN JOCTYTI
TUYECKUU CAUT
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https://biblioclub.ru/index.php?page=book_red&id=445132
https://biblioclub.ru/index.php?page=book&id=576183
https://biblioclub.ru/index.php?page=book&id=69319
https://biblioclub.ru/index.php?page=book&id=275554

6. http://www.edu.ru Poccuiickuii 0011eo0pazoBa- | CBOOOAHBIN 10CTYI
TEJIbHBIW MOpPTAJI

7. OBbC UznatenscTBa PabotaTs ¢ pecypcom
«JJAHb» — pecypc, npeo- | MOXKHO U3 CETH By3a 0e3
CTaBJISIIONINM online qocTyn | mpenBapuUTEeIbHON peru-
K Hay4YHBIM KypHajaM U CTpalu WIH U3 0001

http://lib.elsu.ru/ [MOJIHOTEKCTOBBIM KOJUIEK- TOYKH MUPA, TJIE €CTh
WWW.E.LANBOOK.COM | 1iusiM KHUT pa3IuvHBIX U3- noctyt k cetu "UHTEp-
JATENbCTB. HeT", IpeBapUTEIBHO
3apEruCTPUPOBAB CBOM
JUYHBIN KaOUHET, Haxo-
JSICh BHYTPU CETHU BY3a.

8. Marematnueckuii nopraii, Heorpannuennsiit 10-
coZiepKalui pa3aeibl: CTyI
BBbICIIAsl MaTEMAaTHKa, IIPU-

http://allmath.ru KJIaJgHas MaTeMaTHKa,
IIKOJIbHAS MaTeMaTHKa,
OJIUMIHAJHAs MaTeMAaTHKa.

0. [TonHoTekcroBas 6a3a anek- | JlocTyn K HOJHOMY TEK-
TPOHHBIX U3IAHUM, COAEP- CTY W3JJaHU} HA CalTe
xKalasi yeOHUKU U y4eOHbIe | BOBMOXEH MOCJe aBTO-
noco6usi, MoHorpaduu, pHU3aLuu, AJis 3TOro
MIPOU3BOICTBEHHO- HEO0OXOUMO TOJTYIUTh
PaKTUYECKUE, CIPABOYHbBIE | JIOTHH U Mapojib B UH-
W3IaHUs, IEPUOIUYECKIE dhopmarmoHHo-

http:/Awww.iprbookshop.ru W3/IaHMs, a TAKXKE JCNIOBYI0 | Oubauorpaduueckom
JUTEpaTypy IS MPAKTUKY- | OT/ese OMOIMOTEKH.
IOIIMX CIENUAIINCTOB. Pe- [Tocne nonydenus na-
CypcC MPEAOCTABISAET AOCTYI | POJIsi HEOOXOIUMO
K KHUTaM Oosiee uem 250 u3- | MpOWTH JIMYHYIO PETH-
naTenbetTB ((henepanbHbIX, CTpPALUIO U B JaJbHEMH-
pPETHOHANIBHBIX, BY30BCKHUX). | IIeM paboTaTh MO CBO-
MMHU YYETHBIMH JIaHHBI-
MH.
10 http://portal.tpu.ru/SHARED | anekTpoHHbIH ydeOHUK Heorpanuiennsriii no-
/KIKONVAL/Sites/Russian_ CTyI
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexayHnapoansiii HayuHo- | HeorpaHu4eHHBIN J10-

ibrary/mathematics/angeome
try.htm

o0Opa3oBaTebHBINA CAaUT

EqWorld

CTyI

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI
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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

1. Maremartuueckass 0Oasa HaH-
HBIX, OXBaTHIBAIOIIASA OKOJIO
4 000 000 mOKyMEHTOB, W3

oonee 3 000 >KypHAJIOB H JocTyn cBOOOIHBIM

ZbMATH 170 000 kuur mo marematu- | Zbmath.org
K€, CTaTUCTUKE, HH(pOpMa-
TUKE, (U3UKE, €CTECTBEH-
HBIM HayKaMm
2. http://ilib.mccme.ru Db ¢ KHUramMu 10 MareMa-

CBOOOIHBII TOCTVII.
THUKE. A foctyn

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOIT'PAMMHOE OBECIIEYEHHUE
HpH pcaln3anun yqe6H01?I AUCHUILINHBI IIPUMCHACTCA CIICAYIOMICC JIMICH3MOHHOC U CBO-
00JIHO pacIpoCTpaHsIEMOE TPOrPAMMHOE 00ECIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEJICTBA OBYUYEHMUSI,
HEOBXO/IUMBLIE JJIS1 OCYIECTBJIEHUSA OBPASOBATEJIBHOT'O
MNPOLECCA IO JUCHUIIJIMHE

VYyeOHble 3aHIATHUS MPOBOAITCS B aAyJUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIMAIA3UPO-
BaHHOW MeOEJbI0, B TOM YHCJI€ CTAIMOHAPHBIMU WUJIM MEPEHOCHBIMU TEXHHUUYECKUMU Cpejl-
cTBaMU 00y4eHus (IPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas padoTa MPOBOJAUTCS B KAOMHETAX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOJKITIOUEHUS K ceTH «HTepHET» M 0OecreueHneM I0CTymna
B DJIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTENbHYIO CpEy YHHBEPCUTETA.
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://ilib.mccme.ru/

