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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanb u3yyenusi AUCHUIIMHBI: 0a30Basi MOATOTOBKA OakajgaBpoB B 00JACTH BbIC-
meit anreOpsl, aHaIUTUYECKOM U AuddepeHInaIbHO TeOMEeTpUr, OPUEHTUPOBAHHAS Ha
pPa3BUTHE JIOTMYECKOTO U MPOCTPAHCTBEHHOI'O KOMIIOHEHTOB MBIIUICHUS, a TaKXe CIO-
COOHOCTH NIPUMEHSTH alNredpandyeckuii 1 TeOMETPUUECKUI amnmapaT JJis MOCTPOSHHUsT Ma-
TEMaTUYECKUX MOJICNICH U PeIlIeHUs] KOHKPETHBIX MPUKIAIHBIX 3a/1a4.

3agauyu U3yyeHHUs1 TUCHUILINHBI:

— BBICTpanBaHUE OOIIEr0 KOHTEKCTa MAaTEMAaTHMYECKOTO MBIIUICHUS KaK KYJIbTyp-
HOM (OPMBI JEATEIBHOCTH, ONMPEACNAEMOl HE TONBKO CTPYKTYPHBIMH OCOOCHHOCTSIMHU
MaTEMaTHYECKOT0 3HaHUsI, HO U MECTOM MaTeMaTUKH B CUCTEME HayK,

— OCO3HaHUE COIMAIFHOM 3HAYMMOCTH Oynayiieil mpodeccuu, GopmupoBaHue Mo-
TUBALIMU K OCYIIECTBIICHUIO TPO(HECCUOHATIBHON e TEIbHOCTH;

— TOJrOTOBKA K MCIIOJIb30BAaHUIO CUCTEMATU3UPOBAHHBIX 3HAHUN U MPAKTUUYECKHX
YMEHUH MPU pelIeHnU Npo(heCcCHOHATIBHBIX 3a/au.

Mecto nucuuminnbl B ctpykrype OIIOIIL: peanusyercs B pamkax 00s13aTeIbHOM
yactu O610ka b1. lucuurmimuael (MOymn).

HJIaHI/IpyeMl)Ie PeE3YJIbTAThI OﬁyquI/IH nmo JMcCHMIlJInHe, COOTHECCHHbIC C HH-
AUKaATOpaMi JOCTHKCHUA KOMHeTeHHHﬁ:

HNuaukaropsl
Kon Ilnannpyemble pe3y/ibTaTbl 00y4eHHUSsI
AOCTHKECHHU S
KOMIIeTeHIIUH 10 AUCHHUILIHHE
KOMIIEeTEHIIUH
OIIK-1 3HaTh: 3naer:

- (paKThl, KOHLEMLUH, | - Oa30BbI€ MOHATUS U METOJbl MAaTPUYHON, BEKTOPHOU U

OPUHIUNBL  TEOpHH, | TMHENHHON anreOpbl, aHAIMTHYECKON reOMeTpHH,

CBA3aHHBIE C TIPU- | - AJIEMEHThl TEOPHUH MHOKECTB, DJIEMEHTHI 00IIeH anred-

KJIQAHOM  MaTeMaTH- | pbl, TEOPUIO CUCTEM JIMHEWHBIX YPAaBHEHUH,

KON ¥ UH(POPMATUKOM; | - TMHEHHBIE ONepaToOpbl U KBaJApaTUUHbIE (POPMBI; €BKIIU-
JIOBbI U YHUTApHbIE IPOCTPAHCTBA

YMmeert:

YMmerh:

- paspabaTbIBaTh ai- | -

TOPUTMBEI, BbIYHUCIIU- | BaTb C KOMINJICKCHBIMH YHUCJIaMH; PC€IIaTb CUCTCMBI JIU-
TCIBHBIC MOACIU H HEHMHBIX ypaBHeHI/Iﬁ Ppa3InYHbIMHU CHOCO68.MI/I; BbIYHC-
MOACIIN MOAaHHBIX [JIA | JIATb OMNPCACIIUTCIIN, MPOU3BOJUTHL OICpallMU HaAJ MatT-
pemicHuAd HAay4YHO- | pUllaMU; OIIPCACIIATH J'IPIHCfIHyIO 3aBUCHUMOCTDb U HC3aBH-
HCCICI0BATCIBbCKHUX CUMOCTb CHCTCMbI BCKTOPOB, OIPEACIIATH 0asuc u paHr
3aaad, CHUCTCMBbI BECKTOPOB; pa6OTaTL C JTUHEWHBIMU oreparopa-

BBITIOJIHATE OII€pallii HAA MHOXCECTBAMHU; OIICpHUPO-

MU €BKJIMIOBa M YHHUTApHOTO TPOCTPAHCTBA; (HOPMYIIH-
pOBaTh U JOKA3bIBAaTh TEOPEMBI,

- OTIPEJCIIATH TUITBI K CBOMCTBA KPUBBIX M TIOBEPXHOCTEH
MIEPBOTO U BTOPOTO MOPSIKA,

- UCTIOJIB30BaTh MaTeMaTHUECKHUI S3bIK, alTreOpandecKue
U TeOMETPUYECKHE METOJbl NMPH MOCTPOCHUU MOjeien
pealIbHBIX MPOLIECCOB,

- TIPUMEHSITh MaTEMaTHYECKHE METOJIbl K PEHICHUIO TeX-
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HHUYCCKUX, DKOHOMHUYCCKUX U APYIrux 3aaa4

Baanern:

- HAaBBIKaMH HpI/IMeHe-
HHUSI MaTEMaTHYECKOrO
amnmapara s pelie-

HUSA Hay4HO-
HCCIIEI0BATEIbCKUX
3a1ad4.

Baaneer:

- HaBBIKAMHU PabOThI C MaTEMAaTUYECKOH JINTEPATYPOH,

- HaBBIKAMH IPUMEHEHUS COBPEMEHHOI'O MaremaTuye-
CKOTO MHCTPYMEHTapusl JJIs pelIeHus 331a4 SKOHOMUKU
1 nHOOPMATHKH,

-MaTeMaTUYECKUM amIapaToM JUis OIUCAHMSA, aHAJIN3a,
TEOPETHUYECKOTO M SKCIHEPUMEHTAIBHOTO HCCIICIOBAHUS
U MOJCIUPOBAHMS SKOHOMHUYECKUX CHCTEM, SIBICHHH U
IPOLIECCOB,

- KYJIbTYpOW MBILUIEHUS, CIIOCOOHOCTBIO K 0000IICHHUIO,
aHaJIM3Y, BOCTIPHATHIO HH(OPMALIUH, TOCTAHOBKE LIEJIN
BbIOODPY MyTEH €€ TOCTUKEHUS;

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apryMEHTHPOBAHO H
SICHO CTPOHTD YCTHYIO U IMCBMEHHYIO PEYb

Il. COAEP KAHUE U OBBbEM JUCHHUIIJIMHbI

¢ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIEJICHHbIX HA KOHTAKTHYI0 Pad0oTy 00y4aroumuxcs
¢ nmpenoaasaresieM (110 BUIaM Y4eOHBIX 3aHSITHI) M HA CAMOCTOATEIbHYI0 PadoTy

Ounas popMa 00yueHus1

No AyIUTOpHBIE 3aHATUA | Cam.
w/n HaumeHoBaHuUe pa3/iesioB U TEM Bcero JIK m3 B pad.
Pa3zgea 1. MHoxxecTBa M OTHOLICHHMA. AJred- 48 14 14 20
panyecKue CHCTEMBI.
1. | Tema 1. MHOXecTBa U onepanyy HaJ HUMH. bu- 20 4 6 10
HapHBIC OTHONICHHSI
2. | Tema 2. Anrebpanueckue onepauuu. OCHOBHbIE 10 4 5 4
anredpanveckue CTpyKTypbl
3. | Tema 3. KommuiekcHble uncia 18 6 6 6
Pa3nesa 2. MaTpuubl 1 onpeaeInTe In. 40 10 10 20
4. | Tema 4. Onepanuu Hajg matpunamu. O0paTtumele 18 4 4 10
MaTpUIIBL.
5. | Tema 5. Panr marpuiiel. Onpenenurenu 22 6 6 10
Pa3nea 3. CucreMbl JIMHEHHBIX YPABHEHHIA. 46,7 12 12 22,7
6 | Tema 6. CJIAY: ocHOBHbIE MOHATHA. DOPMYIIBI
. 19 6 6 7
Kpamepa. Meton 00paTtHO# MaTpuUIbL.
7 | Tema 7. Onnopoausie CJIAY 11 2 2 7
8 | Tema 8. O6mee pemenue HeogHOpoaHBIX CIIAY 16,7 4 4 8,7
Dopma omuemnocmu 9
B T.4. IPAKTHYECKAsl MOATOTOBKA
IK3aMeH 0,3
HTtoro 3a 1 cemecTp 144 36 36 62,7
Pa3nea 4. JInneiinble onepaTopsl. 26 8 8 10
9 | Tema 9. Jluneiinsie oToOpakeHus. HeBBIPOXK- 12 4 4 4
JICHHBIE OIIepPaTophl.
10 | Tema 10. Jlunelinple W OWJIMHEHHBIE (OPMBEI.
KBagpatuuneie (opMbl B BEIIECTBEHHOM IIPO- 14 4 4 6
CTpaHCTBE.




Pa3nes 5. AnreGpa MHOI0O4JICHOB.

82

28

28

26

11

Tema 11. lenumocts MHOTOWIeHOB. KopHU MHO-
TOWIEHOB.

12

12

Tema 12. Pa3noxkeHre MHOIOYJIECHOB Ha HEMPH-
BoauMble MmHOuTean. HOJI u HOK

18

13

CumMeTrpuueckue MHOTOUWICHBI. Pe3ynbTaHT u
€ro MPWIOKEHUSI.

12

14

Tewma 14. Pemenue anredpandyecKkux ypaBHCHUM

26

10

10

15

[lenple W panuoOHATBLHBIE KOPHU MHOTOYICHA C
panroHaATBHBIMH KO3 DHUITHMESHTAMH.

14

Dopma omuemuocmu

B T.4. IPAKTHYCCKad IMOArOTOBKA

3auem

Hroro 3a 2 cemecTp

108

36

36

36

Paznes 6. JjieMeHTbl BEKTOPHOH ajre0pbl B
NPOCTPAHCTBe.

32

12

14

16

Tema 16. BekTopbl ¥ JUHEWHBIE OMepaluyd Ha
HUMU. JIMHENHAs: 3aBUCUMOCTh BEKTOPOB.
BekropHoe npoctpanctBo. [IprmMepbl BEKTOPHBIX
MOJITPOCTPAHCTB.

16

17

Tema 17. bazuc BekTopHOro nmpoctpaHcTBa. Ko-
OpAMHATHI BEKTOpa B 3aJJaHHOM Oa3uce.
CkansipHO€ POU3BEJIEHUE BEKTOPOB.

16

Paznea 7. MeTo KOOPAMHAT HA MJIOCKOCTH.

34

12

16

18

Tema 18. Bekropbl U JMHEWHbIE Olepald HaJ
HUMHU. JIMHelHas 3aBUCUMOCTb BEKTOPOB.
BexropHoe npoctpancTBo. [Ipumepbl BEKTOPHBIX
MIOANIPOCTPAHCTB. ba3uc BEKTOPHOro MpOCTpaH-
crBa. KoopimHaTh! BEKTOpA B 3aJJaHHOM Oas3uce.
CkayisipHO€E TPOU3BEIEHUE BEKTOPOB.

19

Tema 19. Paznuunble ciocoObl 3a1aHus MPSIMOK.
OOmee ypaBHeHue mnpsMoil. [‘eomerpuueckuit
CMbICH KO3()PUIMEHTOB NpPU TEKYILIUX KOOPAM-
HaTax B 00ILIEeM YpaBHEHUH MIPSIMOM.

20

Tema 20. BsaumHoe pacrnonoxeHue AByX Mps-
MBIX Ha IIOCKOCTH.

PaccrosiHne OT TOUKM 110 IPSIMON. YTOJI MEXIy
IPSIMBIMH.

10

21

Tema 21. Dmurc, ero KAaHOHUYECKOE YpaBHEHUE
u cBoiictBa. ['umepbomna, ee KAHOHUYECKOE ypaB-
HeHue u cBoiicTBa. [lapaborna, ee KaHOHHUYECKOE
ypaBHeHHE u cBoiicTBa. OOIee ypaBHEHHE JIU-
HHH BTOPOIoO MopsAaKka 1 MpUBEACHHUE €TI0 K KaHO-
HUYECKOMY BUJY.

10

Paznen 8. IlpeoOpa3oBaHusi NJIOCKOCTH.

32,7

12

14,7

22

Tema 22. Orobpaxenuss U mpeoOpa3oOBaHUSL
MHOecTB. ['pynna npeobpazoBaHuil MHOKECTBA.
[Tonrpymnna rpynmsl npeoOpa3oBaHUil.

11

23

Tema 23. I'pynna asmxenuil miuockoctu. Ilon-
TpyNNbl TPYNNbl ABUKEHUHM IJIOCKOCTU. AHaJIU-

11

4




TUYCCKOC BBIPAXKCHUC NBHUIKCHU .

24

Tema 24. TIlpeoOpazoBanue momobus. ['omore-
THS. AHAIUTUYECKOE BBIPAXKEHHUE MOJO0HUS U To-
MoteTud. ['pynma momo0ust mIoCKOCTH U ee TO/I-
rpynmsl. AgduHHbIE TpeoOpa3oBaHus. AHaU-
TUYECKOE BBIPAKCHUE.

10,7

4,7

Dopma omuemuocmu

B T.4. IPAKTHYCCKad IMOATrOTOBKA

IK3aMeH

0,3

Hroro 3a 3 cemecTp

108

18

36

44.7

Paznen 9. Meroa KoOpaAMHAT B IPOCTPAHCTBE.
BekTopHOe M cMelIaHHOe MPOM3BeAeHHUS BeK-
TOPOB.

28

12

16

Tema 25. Abdunnas cuctema KOOpJaUHAT B TIPO-
CTpaHcTBe. JlerneHue oTpe3ka B JAHHOM OTHOILIE-
Huu. [IpsMoyronpHas JekapToBa CUCTEMa KOOP-
nuHat. PaccTtosinue Mexay JByMsl TOUKaMH.

14

17

Tema 26. VYcioBue KOMIUIAHAPHOCTH 3-€X BEK-
TopoB. BekropHoe mpowusBeneHue. Brruncienue
Ioaau TpeyroiabHuka. CMelIaHHOe MpOu3Be-
JICHWE BEKTOPOB. Brrumcienne oObeMa TeTpasi-

pa.

14

Paznen 10. IlnockocTH M mpsiMble B MPO-
CTPAHCTBE.

44

16

16

12

18

Tema 27. Pasmuuusie crtocoObl 3a4aHus MIIOCKO-
ctu. OO1iee ypaBHEeHUE MIOCKOCTH. ['eomeTpuue-
CKHUH CMBICJ 3HaKa MHOTOYJIEHA

11

19

Tema 28. Bsaumnoe pacnosioxeHue 2-yx U 3-
IJIOCKOCTEN. PaccTosiHue OT TOYKH A0 IIOCKO-
CTH. YTOJ MEXKIY ABYMs INIOCKOCTSIMH.

11

20

Tema 29. Paznuunble criocoObl 3a1aHUs PSMOH.
B3anMHOe pacnosiokeHue AByX MNPSIMBIX B IIPO-
CTPaHCTBE.

11

21

Tema 30. BzaumHoe pacnonoxeHue NpsMoil u
IUIOCKOCTH. YTOJI MEXJy IPSIMOM U IJIOCKOCTBIO.

11

Pa3nes 11. IloBepXHOCTH BTOPOro MOpsiaKa.

36

22

Tema 31. Hununapudeckue nosepxHoctu. Konu-
YECKHE NMOBEPXHOCTH. [I0BEpXHOCTH BpallleHuUs.

12

23

Tema 32. Dnnuncoupsl. 'unepOosionasl.

12

24

Tema 33. TlapabGosionibl.

12
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B T.4. IPpAKTHYCCKad IMMOATOTOBKA

3auem

Hroro 3a 4 cemecTp

108

36

36

36

Pasznea 12. Dj1eMeHTBI TONOJIOTHH.

48

(op}

12

30

25

Tewma 34. Tononornyeckne NpocTpaHCTBA

24

15

26

Tema 35. OpueHTupyeMble U HEOPUEHTHPYEMBIE
JIByMEpHbIE MHOT000pa3us

24

15




Paszpnen 13. JIuHUM U MOBEPXHOCTH B €BKJIUA0- 48 6 12 30
BOM IIPOCTPAHCTBE

27 | Tema 36. I'mankue nuaun. KacarenpHas K TUHUU.

24 3 6 15
EctecTBeHHas napameTpusanusi.

28 | Tema 37. KpuBu3Ha 1 Kpy4eHHE JIMHUH. 24 3 6 15
Paznen 14. [loBepXHOCTH B €BKJIMI0BOM IPO- 38,7 6 12 20,7
CTPaHCTBe

29 | Tema 38. ['maakue MOBEpXHOCTH. 3aMEHA mapa-

METpU3ALIH. 11 2 4 5)

30 | Tema 39. KpuBble Ha 171aJiK0i TOBEPXHOCTH. 11 2 4 5

31 | Tema 40. KacaTenbHas II0CKOCTh M1 HOPMAJTh. 8 1 2 5)

32 | Tema 41. I'maBubic kpuBU3HEIL. [lomHas U cpeaHss 8.7 1 2 57
KPHUBHU3HBI TOBEPXHOCTH. ’ '
Dopma omuemnocmu 9
B T.4. IPAKTHYECKas MMOJATOTOBKA
IK3aMeH 0,3
Hroro 3a 5 cemectp 144 18 36 80.7
uToro 612 | 144 | 180 260,1

OuHo-3204Has popma 00yUeHUS HE peaiu3yeTcst
3aouHast popma o0yueHHs He peau3yercs

1. OHEHOYHBIE MATEPUAJIBI V151 TIPOBEJEHUSI TEKYIIEN U
INPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O JAUCHUIIJIMHE

Tekymias arrectaius IpoBOAUTCS B (hOpMe KOHTPOJIBHOM paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJIbLHOM PadoOTHI

KoutposbHas padora B 1 cemecTpe
1. Ha MHOecTBe Beex 1elbIx uncen Z 3aaano ounapaoe otHomenue G={(X,y) | X,y €Z A
(x-y):4}. Hokazate, uro G — OTHOIICHHE SKBHUBAJICHTHOCTH Ha Z W MOCTPOHUTH (haKTop-
MHOXKecTBO Z/G.
2. Jloka3aTh, YTO MHOKECTBO II€ITIBIX YHCEII, KPAaTHBIX YETHIPEM, 00pa3zyeT Ipymiry OTHOCH-
TEJIBHO OOBIYHOTO CJIOKEHUS YHCEN.
3. [IpencraBuTh KOMILIEKCHOE YHUCIIO z = 2sin~ — 2icos - B TPUTOHOMETPUYECKON (BopMme.

x/§+iJ12

4. ITonp3ysice popmyrnoit MyaBpa, HaliTH ( 1=

5. Pemuts ypaBnenne X* + 81 = 0.

6. BeruuciauTs onpenenuTenb



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

7. Pemiuth cuctemMy JTUHEWHBIX ypaBHEHUH 1o popmynam Kpamepa
(X1 + 2X2 + 5x3 =1
13X1 + 2%2 + X3 =6
(X1 + X2 + X3=1

KonTtpoJsbHas padora Bo 2 cemecTpe
1. Haiitu co6cTBEeHHBIE BEKTOPBI U COOCTBEHHbIE 3HAYCHUS MATPUIIBI:
( 1 2) (3 0 O>
A= A=(0 3 0]
-1 11 3
2. Haittu ®CP onnopoanoii CJIAY
2X) +Xo =Xz =X +X5 =0,
X1 —Xo +Xg+X, —2X5 =0,
3x1+3x2 —3x3 —3x4 +4x5 =0,
4%, +5X5 —5X3 —5X,4 +7X5=0

3. Pemmth cucteMy TMHEHHBIX ypaBHEHU

7%y + 10x, — x3 + 4%, = —1,

3x1 + 5%, — 4x5 + 6%, = 1,

3x, — 15x; + 18x, = 6,
X1 + 2X, — 3x3 + 4x, = 1.
4. Pa3ouTh MHOTOWICHBI HA MHOXKUTENH, HEMTPUBOIMMBIE HAJl TToJieM R
flx) =x*+8x*+8x—1
fx)=x*+4

5. Pa3HO)KI/ITB MHOI'OYWICHBI HAa MHOXXHUTCIIN, HCIIPUBOJAMMBIC HA/ I10JICM C
flx)=x3+9x%2+9x + 8
flx) =x*+4x3 +4x2+ 1

6. [Tone3ysick cxemoii ['opHepa, onpeeuTh KpaTHOCTh KOPHS x, MHOTOWIeHa f(X) u 3amu-
CaTh €T0 Pa3JIOKECHUE HA MHOXKUTENN f(x) = x5 — 5x* + 40x> — 80x + 48, x, =2

KoutposbHas padora B 3 cemecTpe

1. Han tpeyronsHuk ABC u npousBoapHas Touka O npoctpanctsa. [lycte M — Touka nepece-
YeHHs KaKMX-Tubo JBYX MeJMaH TPEYrojbHMKa: OA = #,0B = #,~0C = #. JloKa3aTh, 4T0 OM =
SR+ T+ ).

2. Ha mmockoctu naHbl J1Ba BeKTOpa #(2,1),%(1,0). Hailitn koahduIMeHTsl pa3ioxeHus: BEKTO-

paa(9,1) o BEKTOpaM u(2,1), ¥(1,0).

Jlanbl ABe cMexxHbIE BeplInHbI KBagapata A(-2,1) u B(3,3). HaiiTu n1Be npyrue BepuIuHBI.

4. JlBe BepmmHbl TpeyroipHuka ABC umeror koopaunatsl A(3,6), B(-3,5). Onpenenuts Koop-
nuHaThl BepiinHbl C npu yciioBuH, 4to cepeaunbl ctopoH AC u BC nexar Ha pa3HbIX 0cax
KOOpJMHAT.

w



5. OnpenenuTs KOOPAUHATBHI TOYKH, CHMMETPUYHON Hayaly KOOPJAMHAT OTHOCUTEIBHO MPSIMOMN
x—4y+17 =0.

6. Hammcatrp ypaBHEHHE MpsIMOH, KOTOPOH MPHUHAIUICKUT OMCCEKTPHUCA TYIOTO yria MEXIy

OPSAMBIMH 3x — 4y +12=0,12x + 5y —7 = 0.

IIpuBecTH K KAHOHUYECKOMY By YPABHEHUE KPUBOU 2-TO MOPSAIKA x2 + y? — 2x + 6y + 9 = 0.

CocTraBUTh ypaBHEHUE MJIOCKOCTH, KacaTeIbHOU K cepe x? + y? + z2 = 49 B TOUKE M, (2, —3,6).

9. Ilapabona c mapamMeTpoM p =5 pacnojioxeHa Ha miockoctd OYZ Tak, 4TO AUPEKTPUCA COB-
nanaet ¢ ocbto OZ. Hamacath ypaBHEHUE NTOBEPXHOCTH, 00pa30BaHHOM BpallleHHeM apado-
761 BOKpYT ocu OZ.

10.IlpuBecTn K KaHOHWYECKOMY BUAY ypaBHEHHE MOBEPXHOCTH 4x? + 9y? + 3622 — 8x — 18y — 72z +
13 =0.

o N

KonTpoabHnasi paéora B 5 cemecTpe

1. Jlunusa y 3agaHa mapaMETPUYECKUMH YPAaBHEHHUSIMU: x = e'cost; y = efsint; z = e!; —o0 <
t<+oo. OnpesenTh KJIacc TJIAJKOCTH JIUHUU y U HAIKMCaTh YpaBHEHUS KacaTeJbHOW K JIMHUU y B
TOYKE t = 0.

2. Hammcarp ypaBHEHHUs KacaTelIbHOW IUIOCKOCTH M HOPMAJU K TEIIMKOHIY, 33JJaHHOMY
YPaBHEHUSAMU x = u cosv; y = usinv; z = bv; b > 0, (u,v) € R?, B TOUKE M, (ug, V).

3. HaliTh mepByro KBagpaTHYHYIO (OPMY TEIMKOUAA x =ucosv; y =usinv; z=bv; b >
0, (u,v) € R2.

4. Jlana nepBas kBajgpaTudHas (opma MOBEPXHOCTH: (ds)? = (du)? + (u? + v?)(dv)?. Berunc-
JIATh JUIMHY JIYTH JIe)Kaled Ha TIOBEPXHOCTH JIMHUM u = 2t,v = 3,0T TOYKA M(0) 7O TOYKH M(1)

5. BpluucnuTh KpUBU3HY M KpyU€HUE KPUBOM x = 2t,y =Int,z = t2B TOUYKE M(2,0,1) 3TOHI
KPHBOM.

-2.%)

6. Iloka3aT, 4To MHTepBal 2 2 roMeoMop(eH YUCIOBON MPSIMOW, MOJYyHHTEpBAI

o3 o3
2 roMeoMop(eH Jydy, a HHTEpPBaJ 2) . OTKPBITOMY JIy4Yy.
7. Haiitu >iliepoBy XapakTepucTHKY chepsl S.

Tect Nel mo pasgesnam «MHOkeCTBA U OTHOLLEHU S,
«AJre0Opsl 1 anredpanveckue CHCTEMbI»

Bapuanrt 1
1 Ompenenure 37eMEHTBI | A X € (-01) U (4;+00)
MHOMKECTBA B. X€(4+x)
{xeR] x2—5x+4>0}_ B. Xe€(-01]U[4+0)
r x={L4
2 Ompenenute, B pe3yiabTare KaKou A U\V(ANB)
omepammn  nonyumnocs M =123} B. AnB’
- A={123} B ={2,345} g. AuU\B)
U={012,..9} r. (AnB)UA
3 Kaxkoe u3 MEPEUNCICHHBIX A R={<xy>[xyeZA(x-y):3}
OTHOLLIECHUH SBJIAETCA OTHOUICHUEM . R={<Xy>[xyeZax+y=2}
DKBUBAJICHTHOCTH? g R={<xy>xyeZaxiy}




r R={&xy>[xyeZay:x}

Haiigure MHOMXKECTBO A'(x) NB(X), | A [-2]1]
cem A) ={x* +2x-3>0| x e R} B. [-2D
X+2 (_ 3 5)
B(x <0|xeR 1y
(00 ={; - <0Ix<R} o 7%
r.o
Pemnre ypaBHEHUE c 4 2,
nensBectHbM £ €C A. 5 - 1-
(2+i)2* - (5-i)z+(2-2i)=0 1.1
b 4-2i :
4
——+ =i )
B 5 5 —1+i
CHd
r. 5 5:-1-i
[Tone3ysice  opmynoit  Myaspa, 1 /3.
. ——+—i
prumcauTe; (1t iv/3)" A 2 2
E. 512451243
B, -512i
r 1024451243
IIpeacraBuTh ) B \/_(C083— Lisin 3z )
TPUTOHOMETpHYECKOH popme: — 1+ 4 4 4
\/E[COS£+ISII’] j
b. 4
ﬁ[cosszm j
B. 2
ﬁ(cos—ﬂsm—j
I
Bapuanr 2
OmnpeznenuTe 3J1€MEHTHl MHOKECTBA AXeR pxeg B.Xe(=:0
A= {X€R| 2X }<3 x € (—0;0]
x*+1
Jlaner MHOXKecTBA: A= {xIxe N} u A.-17eANB
={x=3k,k e N} B.12e AUB
Kakoe u3 yTBepxaeHM BEpHO. B.12e€ A\B
r.16 eB\A

Kakoe u3 HePeYHCICHHBIX A {(x y)IxyeZAa(x- y)§4}
OUMHAPHBLIX OTHOLIEHU
obnamaer CBOICTBOM { X,) | XyeznXx+y= 5}
TPAH3UTUBHOCTH. R - { }
‘R- {(1 2),(2 1) <3, 1),(13)}
Haiinute MHOXECTBO A %]




A () U B, ecin A X =8x+> 0" B, (= o0i+0)
B(x) 3x=6_ . B.(-%:2]U(35) U (5+0)
T (— oo;Z]U [3;+oo)
Pemure ypaBHEHME ¢ HEM3BECTHBIM A.2+i,3+i
z€C B.-2+i,-3-2i
z2+(5-20)z+5(1—-i)=0 B.242i 3-2i
I.2-i,-3-i

dopmynoit  MyaBpa,

\/§+ijl2

[Tosb3ysce
HaUuTe

1-i
3HA4YCHUE {

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

[IpencraBuTh KOMIUIEKCHOE YU CIIO

= 2si n 2i n
z=2sing icos

B TPUTOHOMETPUYECKOU Popme

. T . T
2| sin——i1cos—
A.( 4 4j

. T . T
-2/ 1c0S— —sin—
( 4 4J

( 3r .. 37[)
2| cos— +isin—
B. 4 4

Tr . . 77[)
2| cOS— +1Sin—
4 4

Bapuaur 3

Onpenenure,
paBHO MHOXECTBO
={x|xe N AX:3AXx<16}

KaKOMY MHOYECTBY

A{0, 3, 6}
B. {3, 15}
B. {15, 18}
I.{3,6,09,12, 15}

Kaxkoe u3 MIEPEYUCIICHHBIX
OMHApHBIX OTHOIIEHHI ABJISETCS
OTHOULIEHHEM 3KBUBAJIEHTHOCTH?

{(x Y)IXyeZAax y}

Kakoe u3 nmepeunciaeHHbIX OMHAPHBIX
OTHOIIECHUNA He 00JIagaeT CBOHCTBOM
CHUMMETPUYHOCTH.

Onpenenure MHOXECTBO A’(x) N B'(x),

L 2 "
ecITu A(X):"2x° —=14x+20< 0 ’

Bx) X =55 ¢

X+1

Pemnte ypaBHEHHME C HEHU3BECTHBIM

A R=
5 R={xy)IxyezZa(x-y)i4|
B. R= {<X,y>|x,yez,\x+y:5}
r R={11),(13),(12).(23)]

A R={xy)[xyeZax+y=5]
b. R= {<X1 Y>|X,yEZ /\(X—y)EZ}
g, R=112),(23)(31)

r R={11)12).(21).(2.2)}

A F12]ul56)

p. (-L ) 5:6)

B, (-

r.9

A. (-

10

1.2t) B.(-1;-2t) B.(0:2t) T.(L;-



7eC2°+(1-2t)z-2t=0 2t)
6 [Tonme3ysice  Qopmynoii  Myaspa A.0 Bb.1024i B.1024 T.-1024i

!1+i\/§!5

-\10
HalIuTe 3HaAUEHUE (1+ ')

7 [IpeacraBpTe KOMIUIEKCHOE YHUCIIO B of cos T Lisin 5z
TPUTOHOMETPUYECKOMN dbopme A 4 4
Z=-2SIn——2icos— . T . s

4 4 —2| sin—+1icos—
B 4 4

T . . T
2| coOs—+isin—
| Aesvisin?

T . . T
Z[COS— —1sIn —j
T 4 4

Tect Ne2 B 4 cemecTpe mo pazeiry «JJeMeHTbl BEKTOPHOI ajaredpb»
Bapmuanr 1
1 (nomostnuTH YepTex). Ha Tpex BeKTOpax d,b, ¢ MOCTPOEH MapajliesenuIe.

[TpoBeCTH €T0 BEKTOP-AMArOHAIlb, PABHYIO d — b — C.
2 (pa3BepHyThIii oTBeT). [IpOBEPUTH JTMHEWHYIO 3aBUCHMOCTb BEKTOPOB d(2,—1) U b(—6,3).
Kak onu HampaBieHbl — OJMHAKOBO WU TPOTUBOMOI0XHO?

3 (Be1OpaTh oauH oTBeT). Eciu BekTop % B 6a3uce é,, é, umeeT koopauHatsel (—3,1), To KO-
OpJMHATHI ¥ B 0asuce é, = —26,+6é,,8, =&,

—-

4 (BLIOpaTh oauu otBer). 12. Ecnu @ u D — eqpnmunbie BekTOpEI, U |@ +b| = V3, To cKa-
JSIPHOE NPOM3BENEHUE(3d — b) - (d@ + b)pasHo: 1)2; 2)3; 3)4; 4)5; 5)6.

5 (HeCKOJbKO BAPMAHTOB 0TBeTa). [Ipy KaKOM 3HAUEHUM M BEKTOPHI d = mi+ 2] + 4k U b =
mi + mj — 2k OPTOrOHAJILHEI?

6 (BBIOpATH OJHH OTBET). YTOI MEXIY BEKTOpaMH d(1,2,3)H b(6,4,—2) paBeH

7 (BoIOpaTh oxuH oTBeT). Ecin |d| = 4, |b| = 6 U yroym MeKy BEKTOpaMH d U bpaBeH % TO
CKaJISAPHOE [IPOM3BEIEHUE BEKTOPOB 3d — 2b M 5d — 6b PABHO

8 (pa3BepHyThlii 0TBET). BEKTOPHI @, b, ¢ UMEIOT PAaBHBIE JUIMHBLI U 00Pa3yIOT MOMAPHO PaB-
Hble yribl. Halitu BekTop ¢, ecmid =i+7 U b =] + k.

9. Ha muiockocTH naHbl J1Ba BeKTOpa (2,1),#(1,0). Hailtu koappuimeHTs! pa3noxeHus: BeK-
TOpad(9,1) Mo BEKTOpaM u(2,1),v(1,0).

10(pa3BepHyThIii 0TBeT). B Tpeyronsauke ABC ctopona AB pasnenena Toukoit M B ot-
Homenuu 1:4, cunras or touku A. Torzga pasiaoKeHHe BEKTOpa CM IO BEKTOpaM @=CA W b=CB
UMeeT BUJ:

1) 2a+2b; 2) 4a+b; 3) 2d—=b; 4) 2a+2p; 5) -a+4b;

5 5 5 5 5 5

11. Eciu eqMHUYHBINA BEKTOP d0Opa3yeT paBHBIE TYIIBIC YIIIbI ¢ OA3UCHBIME OPTaMH 7, j, k TO
11



CyMMa KOOPMHAT BEKTOpa d PaBHA:

12. Taubl BexTOpbl d=-2i+j-8k; b=-4i-2j-3k; ¢=31-4j+12k mpoekuusi BeKTOpa d-2b HA OCh
BEKTOpa ¢ paBHA:

13. Ecnut @ W b - eIMHAYHbIE BEKTOPHI U |d-b|=v3, TO CKAIAPHOE TPOM3BEICHUE

(3@-4b)(d+b) paBHO:

a-1 ]

14. Ecom ‘ ; |b| = 2v3; a yron mexmy BekTopamu @ M b pasen 120, To mmomans Tpe-
YrOJbHHKA, IOCTPOEHHOTO Ha BeKTopax 2d+b u a-b pasHa: 1)4 en?; 2)3 en?; 3)3,5 en?; 4)4,5 en?;
5)5,5 e

Tect Ne3 mo paszneny «MaTpuubl ¥ onpeaeTuTe  n»
1. 3anummTe cTyneH4yaTyo MaTpuIly pa3Mepa 4 x 3.
2. Kaxoe u3 cienyronmx paBeHCTB CIIPaBEAINBO

A)(—?o 164 422)22'(—85 134 221)

Dl g, )2 Gy s, )

B) (—10 6 42)= '(—5 3 21)
7 1
3

8 14 2
r) (—10 6 42)
1 3 1 2 0 v
3. Jlanbl MaTpHIBl A = (5 7) U B= (3 1 0). Kakue u3 cnegyromux onepanuii MOXHO BbI-

MIOJTHUTH (HECKOJIbKO BADHAHTOB OTBETA)?
A)A+B
b) A" +B
B) A+ BT
INAa-B
M) B-A
E)a.-BT
XK) AT -B
3) AT - BT
N) BT - AT
4. Jlana matpuiia A = (

Il
NN
N
[e¢)

7

¢ :i) Torna MatpuiaA - AT UMeeT BUI. ...

5. JlaHbl MaTPHUIEI A = 3 SYpup=(%2 3). Torma npousBeaeHUE DIEMEHTOB IOOOYHON Jua-
p 4 1 1 -2 p

TOHAJIXU MaTpHIbI A - B PaBHO....
1 1 2

6. 3HaueHNE MAaTPUIHOTO MHOTOWICHA 3A4% — 24 + 3E TIPH A = (1 3 1>paBH0.

4 1 1
7. ITpoBepuTh, SBISAIOTCS JH MEPECTAHOBOYHBIMH MAaTPHUIIBI A = (i i) UB= (iz 52)

8. Pemenue MaTpHUYIHOI'O YPAaBHCHUA C-X-A=B UMECT BU:
A)xX=Cc"1-B-A™!

B)x=41-B-Cc™!

B)x=41-c* B

[Nx=41t-B1t-ct

3 2

3 2 4 5 Y

9. HaiiTu 311eMeHT c,, MATPUIIBI C = A- B, €CITH A = ( 9 2 -3 4 >, B=|, _3
-1 -5 3 11 2 =

A) 44

12



b) 45

B) 46

I') 47

10. Matpuist A, C UMEIOT pa3Mepbl COOTBETCTBEHHO m X n M p X q, U CYIIECTBYET MPOU3BE-
nenne ABC. KakoBsl pazmepsl matpuil B u ABC?

11. Haiitu cymMy 31€MEHTOB TPETHETO CTOJIOLA MATPUIIBI A1, €CIIU A = A —12] )02 -1 ),

12. Ecmu (X0, Yo, Zo) - pelieHne CUCTEMBI JIMHEHUHBIX YpaBHEHUI
Bx+y+3z=2 {5x—-2y+2z=1,] TO x5+ y, + z, paBHO

A) -3

b) -4

B) -5

I') -6

Tect Ned B 4 cemecTpe mo pasaeny «MeToa KOOPAUHAT HA MJIOCKOCTID
BapuanTt 1

1. YpaBHeHHE TPSAMO#, OTCEKAIONIEH Ha OCH OpJAMHAT OTpe30K D=-3 u oOpa3yroiei ¢ moJo-
JKUTENbHBIM HANPABJICHUEM OCH a0CIUCC YTOl =, UMEET BUL. ...

2. Paznenens! mu Touku A(2,-1) u B(3,1) npsimMoit 3x —y +1 =07

3. 3anucarb ypaBHeHue npsimoit d: {x = 2 +3t,| B oOIIEeM BH/E.

4. CocTaBUTh ypaBHEHHUE NPSIMOU, mpoxondiel yepe3 Touky A(-3,4) u napauienbHOU mps-
MO# x — 2y + 5 = 0.

5. Haiitu yrioBoii ko3 duiineHT npsmoi, mpoxosieit uepe3 Touku A(-3,1) u B(1,2).

6. OmnpenenuTh B3aMMHOE PACTOJIOKEHUE MPSIMBIX dy:{x =2 +3t,| U d:{x=7+t,| Ha IIOC-
KOCTH.

7. CocTaBUTh ypaBHEHHE NPSIMOU, poxojsiei yepe3 Touky A(-3,4) u nepneHANKyIIpHOUN
MPSAMOU x — 2y +5 = 0.

8. Haiitu xoopauHaThl TOUKH A, JieKaieid Ha MPsSMON 2x — 3y + 4 = 0, €CJIM U3BECTHO, UYTO
paccTtostHue OT A 10 IPSIMOU 3y = 4x PABHO 2.

9. Haiitu TOuKy, JeXKallyl0 B TOW K€ MOJYIJIOCKOCTA OTHOCUTEIHHO MPSIMOM, YTO U TOYKA

A(,).

Bapmuanr 2

1. Jano oOmiee ypaBHEHHE TPSIMOMN: 12x — 5y — 65 = 0. YpaBHEHHE ITOM MPsIMOA B OTpe3Kax
uMeeT BUJ. ...

2. [Tpoxoast nu npsimple

di:3x—y+4=0,

dy:2x —y 4+ 1 =0, yepe3 OAHY TOUKY?

d;:x—y=0

3. BanmcaTh ypaBHeHHE TpsAMON d: 3x — 4y + 4 = 0 B TapaMeTPUUCCKOU PopMme.

4. CocTaBUTh ypaBHEHHUE MPsIMOH, mpoxoasmieil uepe3 Touky A(-3,4) u napamienbHON Mpsi-
Mo =% = 22,
5. Haiitu yrioBo#i ko3¢ durment npsmon, mpoxoasmieid yepes3 Touku A(2,1) u B(2,-5).

6. OHpeI[eJ'II/ITB B3aMHO€ PACIIOJIO0XKCHUC IPSAMBIX di:{x =1+42t,| U d:{x=2-1t,| Ha MIJIO0C-
KOCTH.

7. CocTaBUTh ypaBHEHHUE NpSIMOM, mpoxojsiied yepe3 Touky A(-3,4) U nepneHANKYIIpHOM
IpsAIMOM
{x=3+t¢]

13



8. Ha mipsimoii 5x — y — 4 = 0 HaliTH TOYKY, paBHOYyaaneHHyi0 oT Touek A(1,0) u B(-2,1).
9. Haiitu TOUKY, JI€KaMIyIo B TOH K€ MOTYIJIOCKOCTH OTHOCUTENIFHO MPSIMOM, UYTO U TOYKA A.

1.
2.

BEKTOPOB.

3.

ToOHaJIn3al1uu

4.

IIpumepHas TemaTuka pedeparon
KBanpuku B ah(pMHHOM POCTPAHCTBE.
BekTopHOE mpOCTpaHCTBO CO CKAJSPHBIM yMHOXeHUEM. OpTOoroHajibHas cUCTeMa

,Z[OHOJ'IHCHI/IC OPTOFOHaHBHOﬁ CUCTCMBI 1O OPTOTOHAJIBHOTO Oasuca. Hpouecc opToO-

CrnexTp IuHeHoro oneparopa. [IpuBeaeHrne MaTpuibl JMHEHHOTO TpeoOpa3oBaHus

K JUaroHajJibHOMY BUIY

JIuneliHbple npeoOpa3oBaHMsI B YHUTAPHBIX IPOCTPAHCTBAX
[IpuiioxeHre BEKTOPHOM anreOphl K peIeHHUIO 3a/1a4 3JIEMEHTAPHOU T€OMETPHH.
N3ydyeHune KpuBBIX 2-T0 MOPs/IKA 110 UX KAHOHUYECKUM YPaBHEHHSIM.
IToBepXxHOCTH BpaleHUsl.

AdduHHBIE U €BKINI0OBBI MHOTOMEPHBIE IPOCTPAHCTBA.

[lepBas kBanpaTHuHas Gpopma MOBEPXHOCTU U €€ MPUIOKEHUS.
Bropas kBagparuunas popma noepxHoctu. Munukarpuca Jlronexa.
DeMeHThI c(hepruecKoi reoMeTpuu.

N3oMopdu3Mbl THHEHHBIX TPOCTPAHCTB.

ITpocTpancTBO TeH30poB. KoopauHaTHOE onpeeneHie TEH30pOB.
basuc B npocTpaHcTBe TeH30pOB. CBEPTKA TEH30POB.

[TpoMexyTodHast aTTecTalus 0O0YJArOIIUXCS OCYIIECTBISACTCS B opMe 3adeTa, dK-
3aMEHa C WCIIOJH30BAaHUEM CIICTYIOIIUX OIICHOYHBIX MAaTePUAIOB: MEPEYCHHb BOIPOCOB K
3a4eTy, SK3aMeHy.

CoNoR~wNE

Bonpocwt k sk3ameny
(1 cemecmp, ounan popma odyuenusn)

MHoxecTBa 1 onepanuu Haj HUMU. Jluarpammsl Diniepa-BenHa.

OCHOBHBIE YMCIIOBBIE MHOXECTBA.

bunapHble OTHOLIEHUS.

OTHo1IeHNE YKBUBAJIEHTHOCTH.

AnreGpanueckue oneparmm.

[TonsiTue anredpsl, noxanredprl. 'omomMopdusMsbl 1 H30MOpHU3MBI anredp.
[TonsiTue rpynmel, ee npocrermume cBoictsa. IIpumepst rpynmn. [loarpymisr.
[TonsTue kosbia, ero npocreimmue cpoiictea. [Ilpumeps! konen. [oakonbua.
ITone, ero npocreiimue cpoiicta. Ilpumeps! noneit. [lone panmoHanbHBIX YUCEN.

10 [Tonsarue anrebpanyeckoil cuctembl. CUCTeMa AeHCTBUTEIBHBIX YHCET.
11.Tlone xoMmIUIeKCHBIX 4Hcell. ['eoMeTpuueckoe NpeICTaBIEHUE KOMILJIEKCHBIX YUCEN U

omnepaluy HaJ HUMU.

12. Tpuronomerpuueckasi GpopMa KOMILJIEKCHOTO YHCTIA.

13. KopHH U3 KOMITJIEKCHBIX YHUCEI.

14. Tlonarue matpuiibl. Buapl MaTpuir.

15. Onepauuu HaJ MaTpUllaMU, UX CBOMCTBA.

16. O6patumblie MaTpULIbl. DIEMEHTApHBIE MATPHUIIBL. Y CIIOBHSI 0OPATUMOCTH MaTpPHIIBI.
17. Beruucnenue oOpaTHOW MaTPUIIBL.
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18. 3anuch U pelieHrne cucTeMbl N JIMHEWHBIX YPABHEHUN ¢ N MEPEMEHHBIMU B MATPUYHON
dhopwme.

19. Panr matpunsl. bazucHeiii muHop. Teopema o 6a3ucHOM MUHOpE.

20. DneMeHTapHbIE IPEOOPa30BAHMS U PAHT MATPHIIBL.

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

22. OnpenenuTenb KBaapaTHOW MaTpuilbl. OCHOBHBIE CBOMCTBA OMPEICIUTEICH.

23. MuHopsb! 1 anreOpanueckue TOMoIHeHUH. Pa3noxenue onpeaenuTes Mo CTpoKe Win
CTOJIOITY.

24. JluneiiHple ypaBHEHHUS.

25.Tonsitue CJIAY. PaBHocunbabie CJIAY. @opmer 3ancu CJIAY.

26. Pemmenune CJIAY no ¢popmynam Kpamepa u MeTo10M 00paTHON MaTpHIIHL.

27.9nemenTtapHsie mpeoopazoBanus CJIY. Paspemennsie CJIY.

28. CucremMa JTMHEHHBIX OJHOPOIHBIX YPAaBHEHHM, YCIOBHS CYIIECTBOBAHUS HETPUBHAIIb-
HBIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6a3uc.

29. HeomHopoaHas cucTemMa JIMHEHHBIX ypaBHEeHUH. JIMHEHHOE MHOTO0OOpa3re pelieHHi.

30. Teopema Kponekepa - Kanemmu.

31.3agauun, NpUBOIAIINE K CUCTEMaM JIMHEHHBIX YPABHCHHUI U HEPABCHCTB.

Bonpocul k 3auemy
(2 cemecmp, ounan gpopma 0dyuenus)
1. Jluneiinoe mpocTtpaHcTBO. JIMHeHOe MHOrooOpasue. PasmepHocts. Ilepeceuenue u
CyMMa IOANPOCTPAHCTB.
EBKIIMIOBBI M YHUTapHBIE IPOCTPAHCTBA.
Jluneitnple oToOpaskeHus. HeBwipoxkaeHHbIe omepaTtopbl. COOCTBEHHBIC 3HAUYCHUS H
COOCTBEHHBIE BEKTOPHI.
@yHKINH OT ONEPATOPOB U MATPHLI.
Jluneitabie popmbl. bunnneHble (OPMBI B BEIIIECTBEHHOM MTPOCTPAHCTRBE.
KBanpatnunsie popMbl B BEIIECTBEHHOM ITPOCTPAHCTBE.
Merton Jlarpanka npuBeeHUs KBaIpaTUUHON (GOPMbI K KAHOHUYECKOMY BUJLY.
[lonsATHE M cBOMCTBA IEIMMOCTH MHOTOYIEHOB HaJ JaHHBIM IosieM. /leneHne MHOro-
YJIEHa HA MHOTOYJIEH.
9. Jlenenue MHOTOUJIEeHA Ha ABYWIEH x-a. Teopema besy. Cxema ['opHepa.
10. Kopau mHorounena. HanGosnpiiee BO3MOXKHOE YHCIIO KOPHEW MHOTOYIEHa B 00J1acTh
LEJIOCTHOCTH.
11. HauGonpimmit oOuuii AeIUTeNb IBYX MHOTOYWICHOB. AnroputMm EBKitna.
12. JIuneitnoe npencrasienne HOJl 1ByX MHOTO4JIEHOB.
13. HOJ/I HeckoIbKUX MHOTOWICHOB. B3auMHO IPOCThIE MHOTOUJICHBI.
14. Hanmensb1ee oO1iee KpaTHOE MHOTOYICHOB.
15. HenmpuBoiuMble Haj MoJieM MHOTO4WIeHbl. Pa3noxkeHne MHOroudjeHa B MPOU3BE/ICHUE
HOPMHUPOBAHHBIX HEMPUBOJUMBIX MHOKUTENEH U €r0 €JUHCTBEHHOCTbD.
16. Pa3noxeHne MHOTOWIEHA 10 CTETIEHSIM JABYWIEeHA X-d.
17. KpaTHble KOpHU MHOT'OUJIEHA.
18. HenmpuBoiMMble KpaTHble MHOXKUTENH MHOrowleHa. Cxema BBIJICICHHs KPaTHBIX MHO-
YKUATEJIEU MHOTOYJICHA.
19. CummeTpuueckre MHOTOUJICHBI.
20. Pe3ynpTaHT OBYX MHOrO4jeHOB. MCKitoueHue nepeMeHHON U3 CUCTEMbI IBYX ypaBHe-
HUH C IBYMS MTEPEMEHHBIMHU.

W™

e i
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21. ConpsizKeHHOCTh MHUMBIX KOPHEH MHOTOWIEHA C JCHCTBUTENBbHBIMU KO3(PPUIMeHTa-
MU.

22.PaznoxeHre MHOTOWIEHA HAJl ITOJIEM JCHCTBUTEIIBHBIX YHCEI B TPOU3BEACHHUE HETIPH-
BOJIMMBIX MHOXKHUTEIEH.

23. YpaBHeHUs TpeThel ctenenn. @opmynsl Kapaano.

24. YpasHenue ueTBepTo creneHu. Meron deppapw.

25. Llenble U pallOHAIbHBIE KOPHU MHOTOWIEHA C ENIBIMU KO3 dUIIMEHTaMU

26. Anrebpandeckre U TpaHCIeHACHTHbIC Yucia. OcBoOOKACHUE OT anreOpandecKkon up-
paIMoOHAIIEHOCTH B 3HAMEHATENE IPOOH.

Bonpocwt k sk3ameny
(3 cemecmp, ounasa gpopma oodyuenusn)
1. Jlunelinble onepaiy HajJ BEKTOPaAMHU.
2. JluneitHas 3aBHUCHUMOCTb BEKTOpOB. CBOMCTBa JMHEMHO 3aBUCUMBIX U HE3aBHCHUMBIX
CUCTEM BEKTOPOB.
Bexropnoe npocTtpancTBo. [IpuMepbl BEKTOPHBIX MOIMPOCTPAHCTB.
basuc BekTopHoro npocrpaicTa. Teopema 0 pa3ioKeHUU BEKTOpa B IPOCTPAHCTBE 110
TpPEeM HEKOMILUIAaHAPHBIM BEKTOPaM.
Koopaunats! BekTOpa B 3ajaHHOM 0a3uce, UX CBOWCTBA.
CkansipHO€ MPOU3BEACHUE BEKTOPOB, EI0 CBOMCTBA.
JlnuHa BeKTOpa, Yroj MeXly BEKTOpaMU B OPTOHOPMUPOBAHHOM Oa3zuce.
AddunnHas cucrema KOOpAUHAT Ha MIIOCKOCTH. KOOpAWHATHI TOUKH.
Jlenenne oTpe3ka B JAHHOM OTHOILIICHUHU.
10 [IpsiMoyronpHas JeKapTOBa cucTemMa KoopauHat. PacctosHre Mexay 1ByMs TOYKaMH.
11. Yron Mexay BEeKTOpaMu Ha OPUEHTUPOBAHHOMN TIOCKOCTH.
12. Paznuynbie ciocoObI 3aaHus IPSIMON.
13. O61uiee ypaBHEeHHE PSMOIA.
14.T'eomerpuueckuii cMbICIT KO3PHUITMEHTOB MPU TEKYIIUX KOOpJMHATaX B OOIIEM ypaB-
HEHUU IIPSMOU.
15. B3anmHO€ pacrosoKeHue ABYX MPSMbIX Ha MJIOCKOCTH.
16. PaccTostHue OT TOYKH 10 MPSMOIA.
17. Yron Mexy AByMs IPSIMBIMU.
18. Dnnwurc, ero KAHOHUYECKOE YpaBHEHUE U CBOMCTBA.
19.Tunepbona, ee KAHOHUUECKOE YPaBHEHHE U CBOICTBA.
20. ITapaboma, ee KAHOHUYECKOE YPaBHEHUE M CBOWCTBA.
21. O0miee ypaBHEHHUE JIMHUW BTOPOTO TOPSIKA, TPUBEACHHUE €T0 K KAHOHMYECKOMY BUJTY.

&~ w

©oNO

Bonpocwt k 3auemy
(4 cemecmp, ounan popma odyuenusn)

Addunnas cucrema KOOpIUHAT B IPOCTPAHCTBE.
VYcioBue KOMITJIAaHAPHOCTH 3-€X BEKTOPOB.
CMmenraHHO€ MTPOU3BEICHUE BEKTOPOB.

O06neM TeTpadapa.

BekropHoe nmpousBeieHue BEKTOPOB.

[Inomans TpeyrojapHUKa.

Sk owdE
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7. Paznuunbie criocoObl 3aaHMsI TNTIOCKOCTH.

8. B3aumMHOe pacnoyiokeHHe IBYX U TPeX MIOCKOCTEH.

9. PaccrostHue OT TOYKH JI0 TUIOCKOCTH.

10. Yrosn Mex 1y TUIOCKOCTSIMH.

11. Pa3nuyHbie criocoObl 3a1aHUsI IPSIMOI B IPOCTPAHCTBE.
12. B3auMHO€E pacnoyIOKeHHE BYX MPSIMBIX B TPOCTPAHCTRBE.
13. B3aumHoOe pacnoiokeHHe MPSIMOM U MIIOCKOCTH.

14. Yron Mex 1y IByMS TIPSMBIMHU.

15. Yron mexay npsiMoil ¥ IIIOCKOCTBIO.

16. [{unuHApUYIECKUE TTIOBEPXHOCTH.

17. Konnyeckue nosepxHoctu. Konnueckue ceueHus.

18. Dumncon.

19. OgHOMOMOCTHBINM TUTIEPOOITOUI.

20. JIByTIOJI0CTHBIN TUTIEPOOIIONT.

21. DmnTUdecKuii mapadoIon .

22. 'uniepOonmyeckuii mapadoIon/I.

Bonpocwt k sk3ameny
(5 cemecmp, ounan popma odyuenus)

1. Tononornveckue nmpocTpancTBa. OKPECTHOCTh TOUKH, 0a3a TOMOJOTHH, BHYTPEH-
HUE, BHEIIHHUE, TPAHUYHBIC TOUKH.

2. 3aMKHYTBIE MHOKECTBA. TOMOJIOTHYECKUE TOTPOCTPAHCTBA.

3. HenpepbiBHOCTh 0TOOpa)K€HHUI TOMOJIOTMYECKUX MpocTpaHCTB. ['omeoMopdu3Mel
TOTIOJIOTUYECKUX TPOCTPAHCTB.

4. [Ipenmet Tononorun. [IpuBenenue, BIOXKEHUE, TOTPYKEHUE TOMOJIOTHUECKHUX MPO-
CTpPaHCTB.

5. [ToxpeiTre U pazdueHne MHOKECTB. OTIENUMOCTh, KOMIAKTHOCTD, CBSI3HOCTb.

6. OpueHTHpyeMble 1 HEOPUEHTHPYEMbIE TBYMEpPHbIE MHOI000pa3usi.

7. [Tonsitue 06 ycinoBusix romeoMopdu3Ma KOMIAKTHBIX TBYMEPHBIX MHOTOOOpa3Hii.

8. Teopema Diinepa 111 MHOTOTPAHHUKOB.

9. Tononoruueckue cpoiicta aucta Mebuyca v MPOEKTUBHOM MIIOCKOCTH.

10.  BexkropHble GYHKIIMU OJHOTO U JBYX CKAISAPHBIX apryMEHTOB U uX nuddepeHiu-
pOBaHue.

11. IHongarne nuanu. I'magkue mTuHAN.

12.  KacarenbHas K TUHUMU.

13.  [nuna nyru. EcrecTBeHHas mapameTpu3alus.
14.  KpususHa u kpyuyenue iunuu. @opmyinsl Opene.
15.  BrbluucneHue KpUBHU3HBI U KPYUEHUS B IPOU3BOJIBHON NTapaMeTpU3aLMH.

16.  BunTOBas nMUHUS.

17.  TlonsATHe MOBEPXHOCTU B €BKJIMIOBOM MPOCTPAHCTBE. [ TaKue moBEpXHOCTH.
18.  KpwuBble Ha ri1agKoil moBepxHOCTH. KpuBoIMHEHHBIE KOOPIUHATHI.

19.  3amena mapamerpuszanuu. SIkoOuaH. SIBHOE ypaBHEHHE TOBEPXHOCTH.

20.  KacarenpHas INIOCKOCTh U HOPMAJTb.

21.  Tlepmas kBampatuyHasi popMa MOBEPXHOCTH U €€ TPUITOKCHHUS.

22.  Bropas kBagpaTuuHas Gopma MOBEpXHOCTH.
23.  HWupuxarpuca [ionena.
24.  T'maBHble KpuBHU3HBIL. [loaHAs U cpeqHss KPUBU3HBI TOBEPXHOCTH.

17



IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJUMOW JJISI OCBOEHMS
JUCHUILIAHBI

4.1. OcHoBHAs JqUTEpaTypa

Ueronun, A.Il Jlunelinas anreOpa u aHanmuTUYECKasi reoMeTpust : ydyeOHoe mocooue /
A.Il. YeronuH ; IOxubIN dhenepanpubiii yHuBepcuTeT. — PoctoB-Ha-/lony : FOxHBIN de-
nepaibHbld  yHHBepcuteT, 2015. — 149 c¢. — Pexum pgocTynma: MO MOJNHMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nara oOpameHHs:
23.06.2021). — Bubauorp. B ku. — ISBN 978-5-9275-1728-2. — TeKCT : 37I€KTPOHHBIHA.

Henucos, B.1. AnreGpa u reomerpusi: npaktukyM : [16+] / B.U. enucos, B.M. Uybuu,
O.C. Yepnukona ; HoBocuOupckuii rocy1apcTBEHHBIN TexHUYeCcKuil yHuBepcuteT. — Ho-
BocuOMpCcK : HoBocmOMpPCKMii TOCyIapCTBEHHBIN TeXHUYecknid yauBepcutet, 2018. — 307
c. : wun. — (YueObnuxkun HITY). — Pexum pgocTtyma: 10 TOANMUCKE. —
URL https://biblioclub.ru/index.php?page=book&id=576183 (nara oOpallleHus:
23.06.2021). — bubmumorp. B kH. — ISBN 978-5-7782-3791-9. — TekcCT : DIIEKTPOHHBIA.

4.2. lonosHUTEILHAS JIUTEPATYpPa

Kanomnes, C.b. Ananutuueckas reoMeTpusi U JuHEHHas anrebpa : yuyeOHOoe mocodue /
C.b. KagomrieB. — 2-¢ u3a., ucnp. u aom. — Mocka : @usmartiut, 2011. — 168 ¢. — Pexxum
JOCTYTIA: o MTOJITMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=69319 (narta oOparieHus:
23.06.2021). — ISBN 978-5-9221-1290-1. — TekcT : 3IEKTPOHHBIH.

Kyzosnes, B.I1. Kypc reomerpuu: snemeHTsl TOnosoruu, qud depeHiuanbHas TeoMeTpus,
ocHoBanusi reomerpuu / B.Il. Ky3osnes, H.I'. [logaea. — MockBa: ®usmarnur, 2012. —
207 C. : CXEM., WL — Pexum JOCTyTaA: 1o IMOJINCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=275554 (nara oOpalieHus:
23.06.2021). — Bubauorp. B kH. — ISBN 978-5-9221-1360-1. — TeKcT : 311€KTPOHHBIH.

V. IIEPEYUEHb PECYPCOB HH®OPMAIIMOHHO-

TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX

JJIA OCBOEHUSA IUCIHHUIIJIMHBI

Ne Ccblika Ha HaunmeHnoBanue pa3padoTku JocTynmHocTh
nn HH(opMALMOHHBIN pecypc B JJIEKTPOHHOM dopMe
1. http://www.biblioclub.ru DOnexkTpoHHO-OuOIMOoTeyHas | Perucrparus yepes ro-
cucrema (9bC) 00l YHUBEPCUTETCKUN
YHupepcuteTckas 0ubauo- | KommnberoTep. B nanb-
TeKa OHJIalH HEWIlEM UHIUBUYalb-

HBIJ HEOTPAaHUYEHHBIN
JIOCTYTI U3 JIFOOOM TOY-
KM, B KOTOPO! UMeEETCs
poctyn K cetu Murep-
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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

HCT

http://www. exponenta.ru

OO6pa3zoBaTenbHbBIN MaTeMa-
TUYECKUUN CAaUT

CBOOOIHBIN TOCTYIT

http://www. matclub.ru

OO6pa3zoBarenbHbIN MaTeMa-
TUYECKUUN CAaUT

CBoOOaHBIN 10CTYI

http://www.fismat.ru

OO6pa3zoBaTenbHBIN MaTeMa-
TUYECKUU CAUT

CBOOOIHBIN TOCTYIT

http://www.mathnet.ru

OO6pa3oBaTenbHbBIN MaTeMa-
TUYECKUUN CAaUT

CBOOOIHBIN TOCTYI

http://www.school.edu.ru

Poccuiickuit o01eo6pazona-
TEJBHBIA MOPTAIT

CBoOOaHBIN 1OCTYI

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

ObC U3narenncTBa
«JIAHb» — pecypc, npeno-
craBJisiroIni online j10-
CTYIl K Hay4YHBIM JKypHaJaM
1 MTOJIHOTEKCTOBBIM KOJUIEK-
UM KHHT Pa3JIMYHBIX U3-
JaTENLCTB.

PaGoratb ¢ pecypcom
MOXHO M3 CETH By3a 0e3
MIpeIBapUTEITHLHON PEeTH-
CTpalliy WIH U3 1000H
TOYKH MHUPA, TJI€ €CTh
noctyn k cetu "MHTep-
HeT", IpeIBapUTEITHLHO
3aperucTpUpPOBaB

CBOM JMYHBIA KaOHWHET,
HAXOJSICh BHYTPHU CETU
BYy3a.

http://allmath.ru

MaremaTuueckuii mopTall,
COIEPIKAIIUN pa3aeIibl:
BBICIIIAsi MaTeMaTHKa, IIPU-
KJIa/IHas MAaTEMAaTHKA,
IIKOJIbHAsl MaTEMaTHKA,
OJINMIIMA/IHAs] MaTEMaTHKa.

Heorpannuennsiii 10-
CTYyII

http://www.iprbookshop.ru

[TonHoTekcTOBas 6a3a dek-
TPOHHBIX U3JIaHUH, COAEP-
Kariasi yeOHUKU U yuyeOHble
nocoOusi, MOHOTpaduu,
MIPOU3BOJICTBEHHO-
MPAKTUYECKUE, CIIPABOYHbIE
U3JIaHUs, TICPUOANYCCKHC
U3JIaHMsI, a TAKKE JACTTOBYIO
JTUTEPATypy ISl TPAKTUKY-
IOIINX CHEUAINCTOB. Pe-
CypC MPEIOCTABISET TOCTYII
K KHATaM Oonee yem 250 u3-
natenbeTB ((eaepanbHbIX,
PETHOHATBHBIX, By30BCKHUX).

JlocTyn K OJIHOMY TEK-
CTY M3JaHUH HA CalTe
BO3MOXKEH IOCJIE aBTO-
PH3AIH, I ATOTO
HEO0OXOIUMO TOTYYUTh
JIOTUH ¥ MapOJib B UH-
dbopmarmoHHo-
oubnanorpadguueckom
otaene ONOINOTEKH.
ITocne nonyuenus na-
POJIst HEOOXOIUMO
IIPOUTH JINYHYIO PETH-
CTpalLHUIO U B TAJIbHEN-
ieM padoTaTh O] CBO-
UMU YYETHBIMH JIAHHBI-
MHU.

19



http://lib.elsu.ru/

10 http://portal.tpu.ru/SHARED | anexTpoHHbIil yueOHUK HeorpanudeHHsblIit 10-
IKIKONVAL/Sites/Russian_ CTyI
sites/index1.htm

11 http://eqworld.ipmnet.ru/ru/l | MexnyHnapoausiii HayuHo- | HeorpanuueHHbIH 10-
ibrary/mathematics/angeome | o6pa3oBaTeNbHBIN CalT CTyI
try.htm EqWorld

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

1. ZbMATH Maremaruueckas 0a3za qaH-
HBIX, OXBaTBIBAIOIIAsT OKOJIO
4 000 000 TOKyMEHTOB, U3
6omnee 3 000 )xypHAJIOB U
170 000 xHHT TIO MaTEMATH-
K€, CTaTUCTHKE, HH(DOpMa-
TUKE, (PU3UKE, ECTECTBEH-
HBIM HayKaMm

HocTym cBoOOTHBII

zbmath.org

2. http://ilib.mccme.ru b ¢ kauramu o Mmatema- | CBOOOIHBIH JOCTYII.
THKE.

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOIT'PAMMHOE OBECIIEYEHUE
[Ipu peanuzanuu yueOHOM AUCIUIUIMHBI PUMEHSIETCS CIEAYIOIIee JIUIIEH3NOHHOE U CBO-
00JIHO pacIpoCTpaHsIEMOE ITPOrpaMMHOE 0OCCIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBGOPYAOBAHUE U TEXHUYECKUE CPEJICTBA OBYUYEHUNAI,
HEOBXOJIUMBIE J1JIs1 OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O
MPOLECCA IO AMCIUIIVIMHE

Y4eOHbIC 3aHATHS TTPOBOISTCS B ayIUTOPUAX, YKOMIUICKTOBAHHBIX CIICIIUATH3UPO-
BaHHOU MeOEeIbI0, B TOM YHCJIC CTAIIMOHAPHBIMY WJIA MIEPEHOCHBIMHA TEXHUICCKUMH CPE/I-
cTBaMu 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHast paboTa MPOBOIUTCS B KaOMHETaX, OCHAIICHHBIX KOMITBIOTCPHOM
TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOUCHUS K ceTh «HTepHeT» 1 o0ecneueHneM TocTyna
B QJICKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEPCHUTETA.
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