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B T. 4. IPaKTU4YeCKas NMOATr0OTOBKa

Jk3amen-1,3,5

®opma(bl) MPOMEKYTOYHOM ATTECTALUN CeMECTpLI
3aver - 2,4 ce-
MeCTpPbI
KonTtpoJasn 27
Huble popmbl padoThl -
CamocrosiTesbHast padora 260,1

Bcero yacos: 612

Tpynoemkocts: 17 3a4eTHBIX eAUHULL.

Pa3pabotunku paboueil nporpaMmsl:

KaHJIUJIAT MeIaroTuIeCcKuX HaykK, noreHT [.A. CuMOHOBCKas



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heanb u3yyeHusi JUCHUIIMHBI: 6a30Basi MOATOTOBKA OakaiaBpoB B 00JIACTH BbIC-
meit anreOpsl, aHaIUTUYECKOM U AuddepeHInaIbHO TeOMEeTpUr, OPUEHTUPOBAHHAS Ha
pPa3BUTHE JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O KOMIIOHEHTOB MBIIUICHHS, a TaK¥kKe CI0-
COOHOCTH TIPUMEHSThH alredpandyeckuii 1 TeOMETPUYECKUI anmapar Jijisi OCTPOEHUs Ma-
TEMaTUYECKUX MOJICNICH U PeIlIeHUs] KOHKPETHBIX MPUKIAIHBIX 3a/1a4.

3agaum u3yyeHust JMCUMILINHBI:

— BBICTPaMBaHUE OOIIEro KOHTEKCTAa MAaTEMaTUYECKOTO MBIIUIEHUS KaK KYJIbTyp-
HOUM (OPMBI JEATEIBHOCTH, ONPEAETSIEMOM HE TOJIBKO CTPYKTYPHBIMH OCOOCHHOCTSIMH
MaTeMaTUYeCKOro 3HaHUs, HO U MECTOM MaTEMaTUKH B CUCTEME HAYK,

— OCO3HaHHUE COLMAIbHOW 3HAYUMOCTH Oynyien npodeccun, GopMHUPOBAHUE MO-
TUBALIMU K OCYIIECTBIICHUIO TPO(HECCUOHATIBHON e TEIbHOCTH;

— TOATOTOBKA K MCIOJIb30BAaHUIO CHCTEMATU3UPOBAHHBIX 3HAHUM U MPAKTHUYECKHUX
YMEHHH MPH pelIeHnU Mpo(hecCHOHAIBHBIX 3a/au.

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

HJIaHI/IpyeMl)Ie PeE3YJIbTAThI OﬁyquI/IH nmo JMcunMIlJinaHe, COOTHEeCCHHbIC¢ C MH-
AUKaATOPpaMi JOCTHKCHUA KOMHeTeHHHﬁ:

HNuauxkaropsl
Kon IInanupyemble pe3yJbTaThl 00yUeHHs
AOCTHKEHUS
KOMITETeHIMHU 10 AUCHUILIHHE
KOMIIETEHIIUH
OIIK-1 3Hath: 3Haer:

- (axTbl, KOHLENIMH, | - Oa30BbIe MOHATHS M METO/Abl MAaTPUYHOM, BEKTOPHOH U

OPUHLMIIBL  TEOPUM, | TMHEHHOMN anredppl, aHAIUTUYECKON FreOMETpHH,

CBSI3aHHBIE C  MPH- | - JIEMEHThl TEOPUU MHOXECTB, JIEMEHTHI O0IIel anreo-

KJIAJHOM  MaTeMaTHu- | pbl, TECOPHIO CUCTEM JIMHEWHBIX YPAaBHEHH,

KOI ¥ M”HPOPMATHUKOI; | - TMHEHHBIE ONEepaTopbl U KBaJpaTUUHbIE (POPMBI; €BKIIHA
JIOBBI U YHUTApHbIE POCTPAHCTBA

YMmeert:

YMerh:

- paspabarpiBaTh ai- | -

TOPUTMBI,  BBIUHCIIH-
TEJIbHBIE MOIEIN |
MOJEIN MAHHBIX IS

peleHus HAy4yHO- | pULIAMH; ONPEIENATh JIMHEHHYIO 3aBUCUMOCTh U HE3aBH-
HCCIIEIOBATEIBCKUX CHUMOCTb CHCTEMBI BEKTOPOB; ONpPEAEIATh 0a3ucC U paHr
3ajay; CUCTEMBI BEKTOPOB; paboTaTh C JIMHEHHBIMHU OIEpaTopa-

BBIIIOJIHATH OINEPAallMA HAJl MHOYKECTBAMH; OIIEPUPO-
BaTh C KOMILJIEKCHBIMA YHUCJIAMH; PELIaThb CUCTEMBI JIU-
HEHWHBIX YpaBHEHUU pa3IUYHBIMH CIOCOOAMM; BbIUKC-
JATH OIPEACIIUTENN; POU3BOAUTL ONEPALMU HaJ MarT-

MU €BKJIMJI0OBa U YHUTApHOTO MPOCTPAHCTBA; (HOpMYIIH-
pOBaTh U JOKa3bIBaTh TEOPEMBI;

- OIpeNeNATh TUIBI U CBOMCTBA KPUBBIX M MMOBEPXHOCTEH
MIEPBOT0 U BTOPOTO MOPSZIKA,

- UCIIOJIb30BaTh MaTeMaTHUECKHUI S3bIK, ajreOpandecKue
U TEeOMETPUYECKHUE METOJbl NMPH MOCTPOCHUU MOJENeH
peaJIbHBIX MIPOLIECCOB,

- IPUMEHSITh MaTEMAaTHYECKUE METO/Ibl K PEIICHUIO TeX-
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HHUYCCKHNX, DKOHOMHUYCCKUX U IPYIruX 3aaa4d

Baagern:

- HaBBIKAMH IPUMEHE-
HHUA MAaTEMAaTHUYCCKOI' O
anmapara i peuie-
HUA Hay4HO-
HCCIICIOBATEIBCKUX
3aaad4.

Baaneer:

- HaBBIKAMU Pa0OThI C MATEMATHYECKOM JINTEPATYPOH,

- HaBBIKAMH MPUMEHEHHUS COBPEMEHHOTO MaTeMaThye-
CKOTO MHCTPYMEHTApUs JJISl PEIICHUs 3a/1a4 SKOHOMUKHU
U HH(pOpMaTHKH,

-MaTeMaTUYCCKUM allapaToM i OIMUCAHUsS, aHAJIN3a,
TEOPETUYECKOTO U HKCHEPUMEHTAIBHOTO HCCIIETOBAHMS
U MOJICITUPOBAHMS KOHOMHUYECKUX CHCTEM, SIBICHUH W
MPOIIECCOB,

- KyJIbTYPOU MBIIIUICHHS, CTIOCOOHOCTBIO K 0000IIEHHTO,
aHAIM3Y, BOCTIPUATHIO HH(DOPMAIIHH, TOCTAHOBKE IIETTU U
BBIOOPY TyTEH €€ JOCTHKEHUS,

- COCOOHOCTBIO JIOTMYECKH BEPHO, apTYMEHTUPOBAHO U
SICHO CTPOMTD YCTHYIO U IIMCBMEHHYIO PEUb

OIIK-5
Crnocoben pa3zpa-
OaTeIBaTh  ajlro-
PUTMBI U KOMIIb-
IOTepPHBIC po-
IpaMMBbI, TIPUTOJI-
HBbIC JUTSI TPAKTH-
4ecKoro mpuMme-
HEHUS

3HaTh:
OCHOBHBIC TIPUHITUIIBI
5 3aKOHOMEPHOCTH

NpoTeKaHus  UHPOP-
MAIMOHHBIX  IPOIIEC-
COB, CIOCOOBI 00Opa-

OOTKM MAaCCHBOB WH-
dbopmari ¢ MOMO-
b0 PA3JMYHBIX WH-
bOopMaIMOHHBIX ~ TeX-
HOJIOTUA W BBIYUCIIU-
TEIbHBIX CHUCTEM IS
pelIeHNusT TIOCTaBJICH-
HBIX TNPOQecCHOHANTb-
HBIX 3aj7a4, a TakKKe
JUISL CO3/IaHUsI HOBBIX
MH(OPMALIMOHHBIX pe-
CypCOB;

- TUTIBI aJITOPUTMOB U
CrocoObl HMX Hamuca-
HUS,  ITOPUTMHYC-
CKHE SI3BIKH TPOTPaM-
MHUPOBAaHUS W COBpE-
MEHHBIC CpeJbl pa3pa-
OOTKH KOMITbIOTEPHBIX
POTPaMM.

3Haer:
OCHOBHBIE IPUHIUIIBI METOJIOB MaTPUYHON, BEKTOPHOH Y|
JMHENHON anredpbl, aHATUTUYECKON F€OMETPUH, SJIEMEH-
Thl TEOPUU MHOXKECTB, JIEMEHTHI OOIIEH anreOpsbl, TE€O-
pPHUIO CHCTEM JIMHEWHBIX YPAaBHEHMM, TEOPUHM JIMHEHHBIX
OIIEepaToOpOB M KBAJPATHUUHBIX ()OPM; OCHOBBI TEOPHH €B-
KJIMIOBAa U YHUTApHOTO MPOCTPAHCTBA M CHOCOOBI 00pa-
OOTKM MaTeMaTH4YecKod HH(POpPMALUU C TOMOUIbIO BbIA
YUCIIUTENBHBIX AITOPUTMOB U CHCTEM JJISl PEIICHUS IIPH-
KJIQJHBIX 3a/a4.

Ymernb:
o0OpabaTeiBaTh Maccu-
BBl HMH(OpMAIMKU C
MOMOIIBIO  pa3JIhy-
HBIX HMH(OpPMAIMOH-
HBIX TEXHOJOTHUH U
BBIYHCITUTENbHBIX
CUCTEM, OIICHUBATH
U HCIIONIb30BaTh MX
MOTEHIMAN JUIsl pe-

Ymeer:
— oOpabaTbiBaTh HMH(OPMAIMIO MAaTEMaTHYECKOTO CO-
JepKaHusl C IPUMEHEHUEM Pa3InYHBIX WH(POPMAIHOH-
HBIX TEXHOJIOTHH M BBIYUCIUTENBHBIX CHUCTEM, B YacT-
HOCTH: BBITIOJIHATH OTIEPAlMU HaJl MHOXKECTBAMU; OTIe-
PUPOBATH C KOMILJICKCHBIMHU YUCIIAMH; PEIIaTh CHCTEMBI
JIMHEWHBIX YPAaBHEHHWH pPa3IUYHBIMH CIOCOOaMH; BHI-
YHUCIATh ONPEACTUTENH; MPOU3BOAUTE ONEpalUU Hal
MaTpHLAMH; ONPENENATh JIMHEHHYIO 3aBUCHMOCTh |
HE3aBUCHUMOCTh CHCTEMBI BEKTOPOB; OMpPENEIsATh Oa3uc
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rpaMMHUpPOBaHUs, Te-
CTHpOBaTh paboTO-
CIMIOCOOHOCTh  TPO-

- COCTAaBJATb  aJIro- | IMEPBOro U BTOPOIo Inmopsaaka,
PUTMBI, TMHUCATb U | - UCIIOJb30BAThH MaTeMaTHUUYCCKHUI SA3BbIK, aJII‘66paI/I‘I€CKI/IC
IIPOBOAWUTE OTJIAAKY | U I'COMCTPHUYCCKUEC MCETOAbI IMIPHU IIOCTPOCHHUN MOI[CJ'ICﬁ
KOJa Ha fA3BIKC IMPO- | pCAJIbHBIX ITPOLCCCOB,

meHust npoeccHuo- | M paHr CUCTEMbI BEKTOPOB; padOTaTh C JMHEHHBIMU

HaJIbHO- olepaTopamMH €BKJIMJI0OBA U YHUTAPHOT'O IIPOCTPAHCTBA;
OPUEHTUPOBAHHBIX (hopMyIIHpOBaTh U JOKA3bIBATh TEOPEMBI;
3ajay; - ONPEIENATH TUIIBI U CBOMCTBA KPUBBIX U IIOBEPXHOCTEN

WA IS OCYIIECTB-
neHus  mpodeccuo-
HAJIbHOM NEATCIHLHO-
CTM C HCIIOJIb30Ba-
HHUEM COBPEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTUA W BEHI-
YHUCIUTEIBHBIX  CH-
cTeM;

- HaBBIKAMM MCIIOJE-

30BaHUsI COBPEMEHHBIX

A3BIKOB  MPOTPAMMH-

pOBaHUS ISl PEIICHUS

npodeccuoHaNbHBIX
3aJ1a4.

I'paMMBI.
Baagern: Baaneert:
- crmocobaMu  MOH- | — CIIOCOOaMM pEeNICHUs IPHUKIIAIHBIX 33134 C IPUMEHE-

d)HKaHI/H/I, anarnra- | HIEM COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHbIX TEXHOJIOTHH 1
LMY CYILIECTBYIOLINX BBIYUCIUTCIBHBIX CUCTEM KOMHLIOTepHOﬁ MAaTCMaTUuKU,
U CO3JaHusA HOBBIX | — HaBbIKaMM HCIIOJIb30BaHM COBPCMCHHBIX CHCTEM KOM-

MAaCCUBOB I/IH(I)OpMa' HI:IOTGpHOfI MaTEMATUKU,

. COAEP’KAHUE U OFBEM JIUCHHUIIVIMHBI

€ YKa3aHMEM KOJHMYeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO pad0oTy 00y4aroumuxcs
¢ npenoaasareJeM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSATEJILHYIO padoTy

Ounas popMma 00yueHust

Ne AyaAUTOpHBIE 3aHATHSA | CamM.

w/n HaumeHoBaHue pa3iesioB M TeM Bcero K m3 1B pad.
Paznen 1. MHo:kecTBa M OTHOLIEHHUA. AJreo- 48 14 14 20
panyecKne CHCTEMBI.

1. | Tema 1. MHOXecTBa U olepanuy HajJ HUMHU. bu- 20 4 6 10
HapHBIC OTHOIIICHUSI

2. | Tema 2. Anrebpanueckue onepanuu. OCHOBHBIE 10 4 5 4
anreOpanvecKue CTPYKTYPBI

3. | Tema 3. KommiekcHble yncia 18 6 6 6
Paznen 2. MaTpuusbl 1 onpeaeTuTe/ H. 40 10 10 20




Tema 4. Oneparuu Haa Matputiamu. OOpaTumbie

MaTpPHIIBL. 18 4 4 10
5. | Tema 5. Panr marpunel. Onpenenurenu 22 6 6 10
Pa3nes 3. CucreMbl JIMHEHHBIX YPABHEHHIA. 46,7 12 12 22,7
6 | Tema 6. CJIAY: ocHOBHbIE TOHATHA. DOPMYIIBI
. 19 6 6 7
Kpamepa. Meton oOpaTHO MaTpHIIbL.
7 | Tema 7. Onnoponnbie CJIAY 11 2 2 7
8 | Tema 8. O6miee pemenue HeoaqHOpoaHBIX CJIAY 16,7 4 4 8,7
Dopma omuemHocmu 9
B T.4. IPAKTHYECKAsl MOATOTOBKA
JK3aMeH 0,3
Hroro 3a 1 cemecTp 144 36 36 62,7
Pa3nen 4. JIuneiinbie onepaTopsl. 26 8 8 10
9 | Tema 9. Jluneitnpie oToOpakeHHs. HeBBIpOX- 12 4 4 4
JICHHBIE OTIEPaTOPEI.
10 | Tema 10. Jlunelinbie W OwJIMHEHHBIC (HOPMBI.
KBangpatuuneie ¢GopMbl B BEIIECTBEHHOM IIPO- 14 4 4 6
CTpPaHCTBE.
Pa3nen 5. AnreGpa MHOT04JIEHOB. 82 28 28 26
11 | Tema 11. JlenumocTs MHOTOWICHOB. KOpHM MHO- 12 4 4 4
TOYJICHOB.
12 | Tema 12. Pa3noxeHHe MHOTOWICHOB Ha HENPHU- 18 6 5 6
BoauMeble MHOkUTenu. HOJI un HOK
13 | CummeTpuuecKue MHOTOWICHBL. Pe3ynmbTaHT u 12 4 4 4
€ro MPUIIOKEHUSL.
14 | Tema 14. Pemienue anreOpandeckux ypaBHEHHH 26 10 10 6
15 | enple u panuoHANbHBIE KOPHH MHOTOYJIEHA C
14 4 4 6
palMoHaIbHBIMU KOA(Q(UIIUEHTAMH.
Dopma omuemHocmu
B T.4. IPAKTHYECKAasl MOJATOTOBKA
3auem
HToro 3a 2 cemecTp 108 36 36 36
Paznen 6. DiaemMeHTHI BEeKTOPHOH aJjiredOpnl B 30 6 12 14
NPOCTPAHCTBe.
16 | Tema 16. BekTopbl W JUHECHHBIC OIEpaIlMy HaJl
HUMU. JIuHEeltHas 3aBUCUMOCTh BEKTOPOB.
16 3 6 7
BekropHoe npoctpancTBO. [IpuMepbl BEKTOPHBIX
HOJIPOCTPAHCTB.
17 | Tema 17. basuc BektopHOro mpoctpaHcTBa. Ko-
OpAMHATHI BEKTOPA B 33JaHHOM Oa3uce. 16 3 6 7
CkaJsipHOE MTPOU3BEICHNUE BEKTOPOB.
Pa3nen 7. MeToa KOOpAMHAT HA MJIOCKOCTH. 34 6 12 16
18 | Tema 18. BekTopbl W JMHEHHBIC ONEpaIlMK HaJ
HUMU. JIuHEeltHas 3aBUCUMOCTh BEKTOPOB.
BekropHoe npoctpancTBO. [IpuMepbl BEKTOPHBIX 7 1 5 4
HOJIPOCTPAHCTB. ba3uc BEKTOPHOTro MpOCTpaH-
ctBa. KoopanHaTel BEKTOpa B 3a/1aHHOM 0as3Huce.
CkansipHOe MPOU3BECHNE BEKTOPOB.
19 | Tema 19. Paznuunbie criocoObl 3aaHMs MPSIMOH. 7 1 2 4

OO6miee ypaBHEHHE TpsMOK. [ eomeTpudecKuit
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CMBICIT KO(DPHUIIMEHTOB TIPU TEKYIIUX KOOPIH-
HaTax B O0ILIEM YpaBHEHUH NPSMOIL.

20

Tema 20. B3aumHOe pacnojiokXeHue ABYX Mpsi-
MBIX Ha IJIOCKOCTH.

PaccTostnue OT TOYKM 110 TPSAMOU. YTOI MEXKIY
PSIMBIMHU.

10

21

Tema 21. Dnnurnc, ero KAHOHUYECKOE ypaBHEHHUE
u cBoiicTBa. ['mmepOora, ee KaHOHMYECKOE ypaB-
HeHue u cpoiicTBa. [lapabona, ee KaHOHHYECKOE
ypaBHeHHE M cBoicTBa. OOmiee ypaBHEHUE JIH-
HUU BTOPOTO MOPsIIKa U MPHUBEACHUE €0 K KaHO-
HUYECKOMY BUY.

10

Paznen 8. IlpeoOpa3oBanusi NJI0CKOCTH.

32,7

12

14,7

22

Tema 22. OrobOpaxeHuss U mIpeoOpazoBaHUs
MHOXkecTB. ['pymnna npeoOpa3oBaHuil MHOXeECTBA.
[Tonrpynna rpynnsl npeo6pa3oBaHUM.

11

23

Tema 23. I'pynna ngBukenuid miockoctu. Iloa-
TPYIIIBI TPYNIBl ABUKEHUM IIJIOCKOCTH. AHau-
TUYECKOE BBIPAKEHUE IBUKCHUSI.

11

24

Tema 24. IlpeoOpa3oBanue momobus. 'omore-
TUSI. AHAJIMUTUYECKOE BBIPAKCHHE MOJI00US U TO-
MoTeTHH. ['pynimma mojo0usl MIOCKOCTH U €€ MOJ-
rpynnbl. AdduHHbIe NpeoOpa3oBaHus. AHaIH-
TUYECKOE BBIPAKCHHUE.

10,7

4,7

®0pMa omuyemHrocmu

B T.4. IpaKTHYCCKasd MOATrOTOBKA

DK3aMeH

0,3

Hroro 3a 3 cemecTp

108

18

36

44.7

Pa3nen 9. Metoa KOOpAMHAT B MPOCTPAHCTBeE.
BexkTopHOe M cMelIaHHOE MPOU3BEIeHUS BEK-
TOPOB.

28

12

16

Tema 25. AdduHHas cuctema KOOpJAUHAT B MPO-
cTpaHcTBe. JleneHue oTpe3ka B JaHHOM OTHOIIIE-
Huu. IIpsamoyronbpHas nekaproBa cUCTEMa KOOP-
quHatT. PaccrosiHre Mexay AByMs TOUKAMH.

14

17

Tema 26. VYcnoBue KOMIUIAHAPHOCTH 3-€X BEK-
TOpoB. BekTopHoe mpousBeneHue. Brruucienne
IUIOINAAM TpeyrojapHuKa. CMeNIaHHOE IPOU3Be-
JIeHHEe BEKTOpOB. Brluncienune odbema TeTpasi-

pa.

14

Pazgen 10. IliockocTtH m mpsiMbie B MPO-
CTPAHCTBe.

44

16

16

12

18

Tema 27. Pasznuunbie criocoObl 3a4aHus IIIOCKO-
ctu. OO1ee ypaBHEeHHE MIOCKOCTH. ['eomeTpuye-
CKHMH CMBICII 3HaKa MHOTOWIEHA

11

19

Tema 28. Bsaumnoe pacnonoxkeHue 2-yx u 3-
IUIOCKOCTEN. PaccTosHue OT TOYKU 0 INIOCKO-
CTU. YTOJ MEXY ABYMsI TUIOCKOCTSMH.

11

20

Tema 29. Paznuunble ciocoObl 331aHUs TPSMOH.

11
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B3aumnoe pacnonoxeHue IByX NPSMBIX B IPO-
CTPaHCTBE.

21 | Tema 30. BzammHOE pacmoJIOKCHHE TPSAMON U 11 4 4 3
IJIOCKOCTH. YTOJI MEKIY NPSIMOM U IUIOCKOCTBIO.

Pa3znen 11. IloBepxHOCTH BTOPOIo MOPsAKA. 36 12 12 12

22 | Tema 31. Hunuanpuyeckue noBepxHoctu. Konn- 12 4 4 4
YyecKHe NoBepXHOCTU. [I0BEpXHOCTH BpallleHHMsL.

23 | Tema 32. Dmunconssl. I'unep6010uab. 12 4 4 4

24 | Tema 33. TlapaGosionsl. 12 4 4 4
Dopma omyemnocmu
B T.4. IPAKTHYECKasl MOATOTOBKA
3auem
Hroro 3a 4 cemecTp 108 36 36 36
Pa3znen 12. Dj1eMeHTHI TOMOJIOTHH. 48 6 12 30

25 | Tema 34. Tononorndeckue MpoCTPaHCTBA 24 3 6 15

26 | Tema 35. OpueHTHpYEMBIE U HEOPUEHTUPYEMBIE 24 3 5 15
JIByMEpHbIe MHOT000pa3us
Pa3nen 13. JIluHUM ¥ MOBEPXHOCTH B €BKJIN/0- 48 5 12 30
BOM IPOCTPAHCTBE

27 | Tema 36. I'nmankue muauu. KacarenbHast K THHAN.

24 3 6 15
EcrecTBeHHas napameTpu3alsl.

28 | Tema 37. KpuBu3Ha u Kpy4eHUE JIMHUM. 24 3 6 15
Pazngen 14. [loBepXHOCTH B €BKJIMJI0BOM MPO- 38,7 5 12 20,7
CTpaHCTBE

29 | Tema 38. I'magkue MOBEPXHOCTU. 3aMeHa Mapa-

METpU3aIIH. 11 2 4 3)

30 | Tema 39. KpuBbie Ha ri1a 1Kol MOBEPXHOCTH. 11 2 4 5

31 | Tema 40. KacaTenbHas MII0CKOCTh M HOPMAJTb. 8 1 2 5

32 | Tema 41. I'naBHble kpuBU3HBI. [losHas U cpenHss 87 1 5 57
KPUBU3HBI TOBEPXHOCTH. ' ’
Dopma omyemnocmu 9
B T.4. TPAKTHYECKAsl MOATOTOBKA
JK3aMeH 0,3
Hroro 3a 5 cemectp 144 18 36 80.7
nTOro 612 | 144 | 180 260,1

O4Ho-3a04Hast GopMa 00yUeHUsI He peau3yercsi

3aouHas popma 00ydeHHs He peaiu3yeTcs

I11. OEHOYHBIE MATEPHAJIBI JIJISI TPOBEJAEHWS TEKYIIENA U
MMPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCIHUIIJIMHE

Tekymias arrectaius NpoBOAUTCS B (hopMe KOHTPOJIbHOM paboThl, TecTa, pedepara.

TumoBoi BApMAHT KOHTPOJLHOM PadoThI
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KonTpoabHnasi padora B 1 cemecTpe
1. Ha MHOecTBe Beex IebIX urcen Z 3aaano ounapuoe otnomenne G={(X,y) | X,y €Z A
(x-y):4}. Hokaszatb, uto G — OTHOIIECHHE DKBUBAJCHTHOCTH Ha Z W TOCTPOUTH (HaKTOp-
MHOXecTBO Z/G.
2. Jloka3atb, YTO MHOKECTBO IIEJIBIX YUCEI, KPATHBIX YETHIPEM, 00pa3yeT rpyIiy OTHOCH-
TEJILHO OOBIYHOTO CJIOXKECHHUS YHCEIL.
3. IlpecTaBuTh KOMIUIEKCHOE YUCIIO z = 2sin~ — 2icos 7 B TPUTOHOMETPUIECKOH (QopMe.

2
V3 +i '

. . 1-i
4. [lonb3ysice popMmyiioit MyaBpa, HaillTH
5. Pemnts ypasrenue X' + 81 = 0.
6. BeraucauTh onpeaenuTenb
4 5 -3 2
2 -2 3 2
-2 =5 5 2
2 -5 3 2

7. Pemnth cuctemMy JTUHEWHBIX ypaBHEHUH 10 popmyrnam Kpamepa
(X]_ + 2X2 +5x3=1
3%, + 2X, + X3 =6
LX]_ + X, + X3=1

KonTpoabHast padbora Bo 2 cemecTpe
1. Haiitu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUSI MATPUIIBI:

300
a=(1 9 A=<0 3 o).

1 1 3

2. Haiitu ®CP ognopoanoit CJIAY
2X) +Xo =Xz =X, +X5 =0,
X —Xo +Xg+X, —2X5 =0,
3Xq +3X5 =3X3=3X 4 +4X5 =0,
4X; +5X5 —5X3 —=5X4 +7X5=0

3. Pemuth cucteMy JIMHEWHBIX YpaBHEHHM

7%y + 10x, — X3 + 4%, = —1,

3%, + 5%, — 4x5 + 6%, = 1,

3x, — 15x; + 18x, = 6,

X1 + 2%, — 3x3 + 4x, = 1.

4. Pa3noXuTh MHOTOUYWICHBI HA MHOXKUTENH, HEMTPUBOIMMBIE HAJl TojieM R
flx)=x*+8x3+8x—1
fx)=x*+4

. Fa3iI0KUTh MHOT'OYJICHBI HA MHOXHUTCIIN, HCIIPUBOAUMBIC Ha/l ITOJIEM

5P , C
flx)=x3+9x%2+9x+ 8
fx)=x*+4x3+4x2+1



6. [Tonp3ysich cxemoi ["opHepa, onpeneuTh KpaTHOCTh KOPHSI x, MHOrowIieHa f(X) u 3amm-
CaTh €T0 Pa3JIOKEHNUE HA MHOXKHUTENN f(x) = x° — 5x* + 40x* — 80x + 48, x, =2

KonTpoabHnasi padora B 3 cemecTpe

1. Han tpeyronsuuk ABC u npousBosibpHas Touka O [POCTPAHCTBA. HyCTL M — TOUKa Iepece-
YeHHs KaKMX-TMOO JBYyX MeIMaH TpeyroibHHKa: OA =#,0B =#,-0C=7. Jlokas3aTh, dTO
OM = g(r1 + 7y + 13).

2. Ha muockocT pmaHbl [ABa BeKTopa #(2,1),5(1,0). Haitftu ko3pduimeHTsl pasznoxeHus

pad(9,1) mo BEKTOpaMm u(2,1),v(1,0).

JlaHbl 1BE cMeXHbIE BepIIUHbI KBagpara A(-2,1) u B(3,3). Haiitu n1Be npyrue BEepIIUHBI.

JIBe Bepmuubl TpeyroibHuka ABC umeror koopaunatel A(3,6), B(-3,5). Onpengenuts koop-

nuHaThl BepinHbl C npu yciaoBuu, 4to cepeaunbl ctopoH AC u BC nexar Ha pa3HBIX OCSX

KOOpJUHAT.

5. Ompenenuts KOOPAUHATHI TOUYKH, CHMMETPUYHON HA4ally KOOPJAWHAT OTHOCUTENIBHO MPSIMOM
x—4y+17 =0.

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

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

[IpuBecT K KAHOHUYECKOMY BUY YpaBHEHUE KPUBOU 2-T0 MopsAlKa x? + y? — 2x + 6y + 9 = 0.

CocTaBuTh ypaBHEHHUE TJIOCKOCTH, KacaTeNbHOU K cepe x? + y? + z2 = 49 B TOUKE M,y(2, —3,6).

9. IlapabGona ¢ mapaMeTpoM p = 5 pacrnojio’keHa Ha Tuiockoctd OYZ Tak, 4To AMPEKTPUCA COB-
najaetr ¢ ocbto OZ. Hamacath ypaBHEHHE MOBEPXHOCTH, 0Opa30BaHHOM BpallleHUEM Mmapado-
761 BOKpYT ocu OZ.

10. IIpuBecTH K KAHOHUYECKOMY BHJly YPAaBHEHUE MOBEPXHOCTH 4x? + 9y? + 3622 — 8x — 18y — 72z +
13 =0.

s~ w

o ~

KonTposbHast pabora B 5 cemecTpe

1. Jluaus y 3ajaHa mapaMeTpUYECKUMM YPAaBHEHUSIMU: x = elcost; y = e'sint; z = ef; —o0 <
t<+oo. OnpenenuTp KIacc TIIaJKOCTH JIUHUYU y U HAIIUCATh YPABHEHHUs KacaTEIbHOU K JINHUM y B
TOYKE t = 0.

2. Hamucate ypaBHEHUsI KacaTelbHOW TUIOCKOCTH U HOPMAJM K TeJIMKOUIY, 3aJJaHHOMY
YPaBHEHUSAMU x = u cosv; y = usinv; z =bv; b > 0, (u,v) € R?, B TOUKE M,(ug, Vo).

3. Haiitu mepByro KBajpaTuuHylo (OpMYy TEIHKOUIA x =ucosv; y =usinv; z=bv; b >
0, (u,v) € R2.

4. Jlana nepBas kBagpaTudHas (Gopma MOBEPXHOCTH: (ds)? = (du)? + (u? + v?)(dv)?. Brruuc-
JIATH JUIMHY JyT'H JIEXKAEH Ha IIOBEPXHOCTH JIMHUU u = 2t,v = 3,0T TOYKM M (0) 10 TOUKHU M (1)

5. BpluumcnuTh KpuUBU3HY M KpyY€HUE KPHBOM x = 2t,y =Int,z = t2.B TOUYKE M(2,0,1) 3TOHI
KPUBOM.

2.5

6. Iloxasatk, uro MHTEpBan 2 2 roMeoMOpdeH YHCIOBOH IPAMOIi, TOTyHHTEpPBA

7
B o3
{ 2 roMeoMop(eH J1ydy, a UHTepBal 2). OTKPBITOMY JIy4y.

7. HaiiTu >iliepoBy XapakTepuUcTUKy cepsl S.

Tect Nel mo pasngesnam «MHOKeCTBA U OTHOILIEHUS»,
9



«AJire0pbI M ajredpandecKue CUCTEMbD)

Bapuanrt 1
Omnpenenure DTEMEHTHI | A X € (-01) U (4;400)
MHO€ECTBA B, X€(4+x)
{XGR|x2—5x+4>O}_ B. Xe&(-01]u[4+0)
r X= {1,4}
Ompenenure, B pe3yabTaTe Kako A UV(ANB)
omepamuu  MOMyYwIocs M ={123} 5. AnB
- A={12,3} B ={2,3,4,5} . AVU\B)
U ={012,..,9} r. (AnB)UA
Kaxkoe u3 MEePEYNCICHHBIX A R={<xy>xyeZA(x-Y):3}
OTHOIIEHUW SIBIIAETCA OTHOILICHUEM 5 R={<xy>Xx,yeZAax+y=2}
9KBUBAJICHTHOCTH? 5. R={<xy>|xyeZaxiy}
r R={<xy>xyeZay:x}
Haiimure MHOXKECTBO A'(x)NB(x), | A [-21]
2 o
ec AX) ={x*+2x-3>0|x e R} g [-2 )5
X+2 .
B(x) = <0|xeR (— 3 —)
(00 ={; - <0Ix<R} o 7%
r.o
Pemute ypaBHEHHUE C 4 2,
nemspectHbIM £ €C A. 5 1
(2+0)2% —(5-i)z+(2-2i) =0 1,1
b 4-2i :
2.
——+=i
B 5 5 —-1+I
24
. 5 i
[Tonme3ysice  opmynoii  Myaspa, 1 3
- O - _I
porucnure; (1t i3y’ A 2 2
5. —512+512/3i
B. —512
r 1024+512Y3]
[pencTaBUTH ) B 5 c0s T i Sin3—”j
TpUroHOMeTpHueckoi gopme: —1+1 A 4 4
J2 cos£+isin£j
5 4 4
V2 cos£+isin£j
B. 2.2
J2 coss—”+isin5—”j
r 4 4
Bapuanr 2
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1

T . . Irx
COS— +1SIN—
4 4

Omnpenenute 3JeMEHTHl MHOXKECTBA AXeR Ep.xeg pBXe(=:0 r
A= {XER|2X}<3 X € (=0,0]
X“+1
Jlansr MHOKecTBa: A= {xIxeNj u A.-17eANB
. B.12€ A\B
Kaxkoe u3 yrBepx’acHUN BEPHO.
r.16eB\A
Kakoe u3 MEPEUUCIICHHBIX A {<x y> | X, yeZ A(X—-Y) 34}
OMHAPHBIX OTHOILICHUM
obnanaeT CBOMCTBOM - { (x.¥) | X,y ezAX+y=5
TPAH3UTUBHOCTH. R - {< }
F_R=@@&M%@$@@}
Haiignte MHOXKECTBO A.QO
A'(x) U B(), eCIIHI A(X) :"x* —8x+ > 0" B (— a0;4o0)
BX): ,,3x 6 o B. (-2]U(35) U (5;+0)
3 1 (c2]U[31+0)
PemuTe ypaBHEHHE C HEH3BECTHBIM A.2+i1,3+i
z€C b.-2+i,-3-2i
22+ (5-20)z+51—-i)=0 B2+2|,3'2|
I'.2-1,-3-i
[Tonb3ysice  dopmynoii  Myaspa, A.0 b.64 B.-64i TI.-64
HalauTe
(\/5 +1 jlz
1-i
3HAYEHUE
[IpencraBUTh KOMILJIEKCHOE YHUCIIO ( T ﬂj
T om 2| sin——icos—
z= ZSIHZ - ZlCOSZ Al 4 4 B.
B TPUTOHOMETPUYECKOH Popme _ Z(i cos” _sin® j
4 4
( 3z 37[)
2| coOS— +isin—
B. 4 4 T.

Bapuant 3

Onpenenure,
PaBHO MHOYECTBO
={x]|xe N AX:3Ax <16}

KakOMy MHOKECTBY

A{0, 3, 6}

B. {3, 15}

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

Kaxkoe u3 IIEPEYUCIICHHBIX
OMHapHBIX OTHOILIEHU I SBIISIETCS
OTHOILIEHUEM SKBUBAJIEHTHOCTH?

A. R:{<X’y>|x’y€Z/\x§y}
b. R:{<X’y>|x’y€Z/\(x—y)§4}

11




B. R={<x,y>|x YEZAX+Y= 5}
r R=1{11).13).(12).(23)}
3 Kakoe 13 mepeuncacHHbIX OMHAPHBIX A R= {(x V)X yeZAax+y= 5}
OTHOILIGHUM HE 00aaeT CBONWCTBOM
CHUMMETPHYHOCTH. g R= {<X )%y eZA(x=Y): 2}
B, R=112).(23).(31}
r R={{11).(12).(21).(2.2)]
4 Ornpenennute MHOXKECTBO A'(x) N B'(x), A [ L2]u[5 6)
o AR)2x° -14x+20<0" | (1) (56)
Bx) X85 ¢r B, (-ooi+e0)
X+1
r.9
5 PemmuTe ypaBHEHWE ¢ HEW3BECTHBIM A. (-1;2t) b. (-1;-2t) B. (0;2t) T. (1;-
7eC2°+(@1-2t)z-2t=0 2t)
6 [Tonp3ysicb  ¢opmynoii  MyaBpa A.0 b.1024i B. 1024 T.-1024i
!1+ i\/§!5
HaMIUTEe 3HAUCHHUE (L+i)
7 [IpencTaBbTe KOMILIEKCHOE YHCIIO B of co S5t . .n57r
TPUTOHOMETPUYECKOM dopme A S T
z=-2sin> —2icos~ ( T nj
4 4 — 2| sin—+1cos—
B. 4 4
2(cosz+ isinzj
B. 4 4
2(cos£—isin£j
T. 4 4

Tect Ne2 B 4 cemecTpe mo paseny «JJeMeHTbl BEKTOPHOM ajireopbn»
Bapmuanr 1
1 (nomostnuTh yepTex). Ha Tpex BekTOpax d,b, ¢ MOCTPOEH MapasuieIIeTHIIeI.

[TpoBecTH €r0 BEKTOP-AMArOHallb, PABHYIO d — b — C.
2 (pa3BepHYTbIii 0TBeT). [IpOBEPHUTH JIMHEHHYIO 3aBUCHMOCTH BEKTOPOB d(2,—1) U b(—6,3).
Kak oHr HanpaBiieHbl — OAMHAKOBO WJIU MPOTUBOIOJIOKHO?

3 (BbIOpaTh 0auH oTBeET). Ecniu BekTOp % B Oasuce é,, é, mmeeT koopauHaTsl (—3,1), TO KO-
OpJIMHATHI ¥ B 0asuce é, = —2é,+6é,,é6, =é,

4 (BpIOpaTh oauu oTBeT). 12. Eciiu @ u b _ enuununbie BEKTODBI, U |d + b| = V3, TO CKa-

12



JSIPHOE IPOM3BENEHUE(3d — b) - (d@ + b)paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.

5 (HeCKOJIbLKO BapMAHTOB OTBeTa). [IpU KakoM 3Ha4eHMH M BEKTOPBI d = mi+ 2] + 4k W
b = mi + mj — 2k OPTOTOHAJIBHBI?

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

7 (BoIOpaTh onuH otBeT). Eciu |d| = 4, |b| = 6 U yroym MKy BEKTOpaMH d U bpaBeH % TO
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB 3d — 2b M 5d — 6b PABHO

8 (pasBepHYTHIil 0TBET). BEKTOPHI d,b, ¢ UMEIOT paBHBIE JUIMHBI M 00Pa3yIOT MOMApHO paB-
Hble yribl. HaliTu BeKTop &, eciid =i+ U b =] + k.

9. Ha mutockocTu naHbI Ba BEKTOpa (2,1), #(1,0). HaitT ko3ppuimeHTs! pa3noxeHus: BeK-
TOpad(9,1) mo BEKTOpam u(2,1),v(1,0).

10(pa3BepHyThlii oTBeT). B Tpeyronpsauke ABC cTtopona AB pasnenena toukoir M B oT-
Homrenuy 1:4, cumras or touku A. Torpa pasioKeHHe BEKTOpa CM IO BEKTOpaM d=CA W b=CB
UMeeT BU/:

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

5 5 5 5 5 5

11. Eciu eqMHUYHBINA BEKTOP dOOpa3yeT paBHBIE TYIBIE YIIIbI ¢ 0a3UCHBIMH OPTaMH 1, j, k TO
CyMMa KOOpAWHAT BEKTOpPA d paBHA:

12. Jlanbel BekTOphl d=-2i+j-8k; b=-41-2j-3k; ¢=3i-4j+12k mpoekiys BeKTOpa d-2b Ha OCh
BEKTOpa ¢ paBHa:

13. Ecnu @ W b - eIMHAYHbIE BEKTOPHI U |d-b|=v3, TO CKAIAPHOE MPOM3BEICHUE

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

5‘ -1 )

14. Ecomn ‘ ; |b| = 2V3; a yrosn mexny BEKTOpaMHu d M b paBeH 120°, To mmomak Tpe-
YrOJbHIKA, IOCTPOCHHOTO Ha BEKTOpax 2d+bh u d-b pasHa: 1)4 en’; 2)3 ex’; 3)3,5 en’; 4)4,5 ex’;
5)5,5 ex’.

Tect Ne3 mo pa3zneny «MaTpunbl U onpeaeTuTe In»
1. 3anummuTe CTyNeHYaTyo MaTpUIly pa3Mepa 4 x 3.
2. Kakoe 13 cneayronux paBeHCTB CIIPaBETMBO

A)(_?O 14 2):2_(8 14 2)

a0 15 3 3 7 A
B)(_180 614 422) =2'(—5§ 37 421)
B) (L1 6 a2)=2"(Cs 3 211)

N

) (—io 164 422)= '(—85 3 21)?

3. JlaHbl MaTpUIlLl A = (é ;) U B= (é i 8). Kakue u3 cinegyromux onepanuii MOKHO BbI-

MOJTHUTH (HECKOJIbKO BAPUAHTOB 0TBETA)?

A)A+B

b) A" +B

B) A+ BT

INA-B

M) B-4

E)a.BT"

X) AT -B

3) AT - BT

N) BT - AT

4. Jlana matpuna A = (7

6 :i) Torma maTpunad - AT UMEET BUL. . ..

13



5. JlaHbl MaTpUIBI A = (i i) UB= (i _32) Torga npousBeeHUE JIEMEHTOB MOOOYHON Aua-

roHaJIM MaTPHUIIBI A - B PABHO....

11 2
6. 3HaueHne MaTPUYHOTO MHOTOUJICHA 342 — 24 + 3E TIpU A = (1 3 1>paBH0.
4 11
7. ITpoBepuTh, SBISAIOTCS U MEPECTAHOBOYHBIMU MATPHUIIBI A = (2 i) UB= (iz ;2)

8. Pemmenue MaTpudHOTO YpaBHEHUS C - X - A = B UMEET BHI:
A)xX=Cc"1-B-A™!

B)x=4"-B-c™

B)x=4".ct-B

INx=41-B71.ct

3 2

3 2 4 5 X 1

9.HaﬁTnaﬂeMeHTczzManI/IuLIC=A-B,ecm/IA=<9 2 -3 4>,B= 1 _3

-1 -5 3 11 -

2 5
A) 44
b) 45
B) 46
I 47

10. Marpurnstr A, C UMEIOT pa3Mepbl COOTBETCTBEHHO m X n U p X q, U CYIIECTBYET MPOHU3BeE-
nenue ABC. Kakossl pazmepsl maTpun B u ABC?

11. Haiitu cymMmMy 3JIEMEHTOB TPETBETO CTOJIOIAa MATPHUIIBI A~1, €CIIH A = a-12] )02 -1 )

12. Eciu (X0, Yo» Zo) - peueHue CUCTEMBI JIMHEHHBIX YpaBHEHHI
Bx+y+3z=2] {5x—2y+2z=1,] TO x4+ y, + 2z, paBHO

A)-3

b) -4

B) -5

I -6

Tect Ned B 4 cemecTpe mo pasaeny «MeToa KOOPpAUHAT HA MJIOCKOCTH
Bapmuanr 1

1. YpaBHeHHEe TPSAMOM, OTCEKAIOIICH HAa OCH OpauHAT OTpe3ok b=-3 u obpasyroiieit ¢ moso-
JKUTENbHBIM HAlPABJICHUEM OCH abCLUCC Yrol =, UMEET BHAL. ...

2. Paznenens! 11 Touku A(2,-1) u B(3,1) npsimoit 3x —y +1 = 07

3. BanmcaTh ypaBHeHHe nipsiMoi d: {x = 2 +3t,| B 0oOIIeM BUJIE.

4. CocTaBUTh ypaBHEHUE NPSIMOM, Ipoxojdiei yepe3 Touky A(-3,4) n napajiienbHON mps-
MOH x — 2y +5 = 0.

5. Haiitu yrnosoit ko3¢ uumeHT npsamoi, npoxosuieit uepe3 Touku A(-3,1) u B(1,2).

6. OnpenenuTs B3aUMHOE PACIIONIOKEHUE MPSAMBIX dy:{x =2+3t,| ¥ dy:{x=7+t¢| Ha IIOC-
KOCTH.

7. CocTaBUTh ypaBHEHHE NPSIMOM, mpoxojsiiei yepe3 Touky A(-3,4) U nepneHANKYIIpHOM
IPSIMOM x — 2y + 5 = 0.

8. Haiitn xoopauHaThl TOYKM A, JeXalled Ha MpsSMOW 2x — 3y + 4 = 0, €CJIM HU3BECTHO, YTO

paccTtosiHue OT A 10 IPSIMOM 3y = 4x PaBHO 2.
9. Haiitu Touky, JieXallylo B TOW K€ MOJYIJIOCKOCTH OTHOCUTEIBHO MPSAMOM, YTO U TOYKA

A().

14



Bapuanr 2

1. JlaHo oO1ee ypaBHEHHE MPSAMOM: 12x — 5y — 65 = 0. YpaBHEHHE ITOW IPSAMOHM B OTpe3Kax
UMeeT BUJ. ...

2. Ilpoxonsat nmu mpsiMble

di:3x—y+4=0,

d,:2x —y +1 =0, yepe3 OJIHy TOUKY?

dy:x—y=0

3. 3amucarh ypaBHeHUE npsAaMoit d: 3x — 4y + 4 = 0 B mapaMeTpuyecKoi hopMme.

4. CocTaBUTHh ypaBHEHHUE MPSIMOM, poxoasiieil yepe3 Touky A(-3,4) U nmapauiensHON Mpsi-
Mo % = 22,

5. Haiitu yrioBoit ko3hGUIMEHT IPSIMOi, mpoxo e yepe3 Touku A(2,1) u B(2,-5).

6. OmnpenenuTh B3aMMHOE PACHOJIOKEHUE MPSIMBIX dy:{x =1+2t,| U dp:{x=2-t,| Ha IIOC-
KOCTH.

7. CocTaBUTh ypaBHEHHE NPSIMOU, mpoxojsiiel yepe3 Touky A(-3,4) U nepneHAuKyIIpHOU
pSIMOU
{x =3+t

8. Ha nipsimoii 5x — y — 4 = 0 HAlTH TOYKY, paBHOYIaNeHHYI0 OT Touek A(1,0) u B(-2,1).

9. Haiitu TOUKY, JI€KaIIyI0 B TOH K€ MOTYIIIOCKOCTH OTHOCUTENFHO MPSIMOM, U4TO U TOYKA A.

IIpumepHas TemaTuka pegeparos

1. KBanpuku B appHHOM MPOCTPAHCTRE.

2. BekTopHOe mpOCTPaHCTBO CO CKAISIPHBIM yMHOXKEHHEM. OpTOroHajibHasi CUCTEMA
BEKTOPOB.

3. JlomosHeHHe OpTOTOHAILHON CHCTEMBI 0 OpTOTOHaIbHOTO 6as3uca. IIporecc opro-
TOHAIU3ALUU

4. CrnexTp nuHeHoro oneparopa. [IpuBeaeHrne MaTpuilbl TMHEHHOTO TTpeoOpa3oBaHus
K IMaroOHAJIbHOMY BHUY

5 JluneitHble IpeoOpa30BaHus B YHUTAPHBIX MPOCTPAHCTBAX

6. [IpunoxxeHre BEKTOPHOI anreOphl K pelieHHo 3a/a4 3JeMEHTapHON T€OMETPUH.
7. W3ydenne KpuBBIX 2-TO MOPSAIKA IO UX KAHOHMYECKUM yPaBHEHHSIM.

8. [ToBepxHOCTH BpallleHUsl.

9. AddunHBIC U eBKIUIO0BH MHOTOMEPHBIE TIPOCTPAHCTBA.

10.  Ilepmas xBampaTHuHas (popma MOBEPXHOCTHU U €€ MPUITOKEHUSI.

11.  Bropas xBagpatuuHas popma noepxHoctd. Munukarpuca Jlronexa.

12. DnemeHTHI ChepruyecKOr TEOMETPUH.

13.  H3omMopdu3Mbl TUHEHHBIX TPOCTPAHCTB.

14.  TIpoctpancTtBo TeH30poB. KoopanHatHoe ornpeaeseHne TeH30pOB.

15.  basuc B npocTpaHcTBE T€H30pOB. CBEPTKA TEH30POB.

[IpomexyTouHas arrecTauusi 00y4yarolUXcsl OCYLIECTBIsETCA B (popMe 3auera, K-
3aMeHa C HCIOJIb30BAHUEM CIEIYIOUIUX OIICHOYHBIX MaTepUaJiOB: MEpPEYEHb BOIPOCOB K
3a4eTy, SK3aMEeHY.

Bonpocul k sxk3ameny
(1 cemecmp, ounan popma odyuenusn)
1. MHoxecTBa u onepaiuu HaJa HUMH. [luarpammel Diinepa-Benna.
2. OCHOBHBIE YUCIIOBbIE MHOKECTBA.
3. bunapsble OTHOIICHHUS.
15



OTHo1IeHNE YKBUBAJIEHTHOCTH.

AnreGpanyeckue oneparmm.

[TonsiTue anredpsl, noxanredpel. 'omomMopPusMbl U H30MOPHU3IMBL aIredp.

[TonsaTne rpymnmsl, ee npocremue cBovicta. [Ipumeps! rpynmn. [loarpymnisr.

[TonsiTue koisbua, ero npocrenmme corctra. [Ipumepst komnen. [logkonbua.

[Tone, ero npocrenmmue cBorctBa. [Ipumepsl nonen. [lone paunoHanbHBIX YUCET.

10. ITonsTue anrebpandeckoii cucteMbl. CHcTeMa IEHCTBUTEIBHBIX YHCEIT.

11.Tlone xomrieKCHBIX YHcell. ['eoMeTpuueckoe mpecTaBiIeHNe KOMIIEKCHBIX YUCeN U
orepanuii HaJl HUMHU.

12. Tpuronomerpuyeckasi popmMa KOMIIEKCHOTO YHCTIA.

13. KopHu U3 KOMITJIEKCHBIX YHUCEIT.

14. TTonarue maTpuiibl. Buapl MaTpuir.

15. Onepanuu HaJ MaTpUIlaMU, UX CBOMCTBA.

16. O6paTtuMbIe MATPUIIBL. DJIEMEHTAPHBIC MATPHIIBL. Y CIIOBUS OOPATUMOCTH MATPHIIHL.

17. Beruncnenvue oOpaTHOW MaTPHIIBL.

18. 3amuch U pelieHrne cucTeMbl N JIMHEWHBIX YpaBHEHUHN ¢ N MepEeMEHHBIMU B MATPUYHON
dbopwme.

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

20. DneMeHTapHbIE TPEOOPa30BAHMS U PAHT MATPHIIBL.

21.'pynna moacTaHoOBOK. YUETHOCTH M 3HAK MOJCTAHOBKH.

22. OnpenenuTenb KBaApaTHON MaTpuibl. OCHOBHBIEC CBOWCTBA OMPEICITHTEICH.

23. MuHopb! 1 anreOpandeckue MOMoTHeHUH. Pa3noxenue onpeaenuTes o CTpoKe Win
CTOJIOITY.

24. JIuneiiHble ypaBHEHUS.

25.Tlonstue CJIAY. Paaocunbabie CJIAY. ®opwmer 3amucu CIIAY.

26. Pemenue CJIAY no ¢popmynam Kpamepa u MmeTo10M 00paTHON MaTpHUIIBIL.

27.DnemenTapubie mpeoopazoanus CJIY. Paspemennsie CJIY.

28. CucreMa JIMHEWHBIX OJHOPOAHBIX YPaBHEHMM, YCIOBHUS CYIIECTBOBAHUSI HETPUBHAIIb-
HbIX pemeHuit. [IpoctpanctBo pemenuit CJIAY u ero 6asuc.

29. HeomHopogHas cucTemMa JIMHEHHBIX ypaBHeHU. JInHeiiHoe MHOT0OOpa3ue peiieHui.

30. Teopema Kponekepa - Kanemnu.

31.3anmauu, npuUBOASIINE K CHCTEMaM JINHEWHBIX YpaBHEHUN U HEPABEHCTB.

©ooN A

Bonpocw k 3auemy

(2 cemecmp, ounan gpopma 0dyuenus)
1. JluneitHoe mpocTpancTBO. JlMHeitHoe MHOrooOpa3ue. PasmepHocts. Ilepeceduenue u
CyMMa IOANPOCTPAHCTB.
EBKNMIOBBI M YHUTApHBIE POCTPAHCTBA.
Jlunetinsie oToOpaxenus. HeBbipoxaeHnsle omnepartopbl. COOCTBEHHbIE 3HAUYEHUS U
COOCTBEHHBIE BEKTOPHI.
@yHKIMU OT ONEPATOPOB U MATPHLI.
JIuneitnsie popMmel. bunnnelinbie GopMbI B BEIIECTBEHHOM POCTPAHCTBE.
KBanpartnunsie popMbI B BEIIECTBEHHOM ITPOCTPAHCTBE.
Meton Jlarpanska npuBeeHUs KBapaTUUHON (OPMbI K KAHOHUYECKOMY BUJTY.
[lonsATHE M cBOMCTBA IETMMOCTH MHOTOYIEHOB HaJ JAaHHBIM nosieM. [lenenue MHOro-
YIEHA HA MHOTOWIEH.
9. Jlenmenue MHOTOUJIEHA Ha ABYWIEH x-a. Teopema be3y. Cxema ['opHepa.
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10. Kopau muaorounena. HanGonpiiee BO3MOXXHOE YHCIO KOPHEH MHOTO4YIEHA B 00J1acTH
I[EJIOCTHOCTH.

11. HauGonpimit o0t AeauTeNb IByX MHOTOWIEHOB. Anroputm EBkina.

12. JIuneitnoe npencrasienue HOJ[ 1Byx MHOTOWIICHOB.

13. HO/I HeckoIbKMX MHOTOWIEHOB. B3aMHO TPOCThIE MHOTOUJICHBI.

14. Hammenslniee ob1iee KpaTHOE MHOTOYJICHOB.

15. HenpuBoiumble HaJ MOJIEM MHOTOYJIEHBI. PasznoxeHrne MHOrowieHa B MPOU3BEJCHUE
HOPMHUPOBAHHBIX HETIPUBOAMMBIX MHOKUTENEH U €ro eJMHCTBEHHOCTD.

16. Pazno)keHre MHOTOYJIEHA MO CTETEHSIM JBYYJIeHA X-d.

17. KpaTHble KOpHH MHOT'OUJIEHA.

18. HempuBotMMBIe KpaTHBIE MHOXKHTENN MHOTOWIeHA. CxeMa BBIICJICHUS KPATHBIX MHO-
KUTeJIe MHOTOUJICHA.

19. CummeTpudecKkue MHOTOUJICHBI.

20. Pe3ynmbTaHT ABYX MHOTOWICHOB. VICKITIOUeHNE TIEPEMEHHOMN M3 CHCTEMBI IBYX ypaBHeE-
HUH C IBYMS MTEPEMEHHBIMH.

21. Compsi’K€HHOCTh MHUMBIX KOpPHEHl MHOTOWIIEHA C JACHCTBUTENbHBIMU KOd(hduireHra-
MH.

22.PazynoxxeHre MHOTOWICHA HAJT TIOJIEM JCHCTBUTEIBHBIX YHCEN B POU3BEICHUE HEIPU-
BOJMMBIX MHOXKHUTEJICH.

23. YpaBHenus tpetbeii ctenenu. ®opmynsl Kapaano.

24. YpaBHeHue yeTBepTol creneHu. Meron deppapw.

25. Llenble U pallioOHaNIbHBIE KOPHU MHOTOWIEHA C IENBIMU KO3 dUIIMeHTaMU

26. AnreOpandeckue U TpaHCIeHeHTHbIe yncia. OcBOOOXKIEHUE OT anredpandeckou up-
PalMOHATILHOCTH B 3HAMEHaTele JpoOH.

Bonpocwt k sx3ameny
(3 cemecmp, ounan popma odyuenusn)
1. JluneiiHble onepanuu HaJ BEKTOpaMHU.
2. JluneitHas 3aBUCHUMOCTHb BEKTOpOB. CBOWMCTBA JIHMHEWHO 3aBUCUMBIX M HE3aBUCHUMBIX
CUCTEM BEKTOPOB.
Bekroproe npoctpancTBo. [IprMepsl BEKTOPHBIX TOAIPOCTPAHCTB.
basuc BekTopHoro npocrpancTa. Teopema 0 pa3ioKeHUU BEKTOpa B MPOCTPAHCTBE MO
TPEeM HEKOMILIAHAPHBIM BEKTOPAM.
KoopaunaTs! BekTOpa B 3aJaHHOM 0a3nce, UX CBOWCTBA.
CkansipHO€ MpOU3BEJICHUE BEKTOPOB, €r0 CBOIMCTBA.
JlinHa BEeKTOpa, yroyl MeX,ly BEKTOpaMH B OPTOHOPMHUPOBAHHOM Oa3zuce.
Addunnas cucrema KOOpAWHAT Ha TWIOCKOCTU. KoopanHaTBI TOUKH.
Jlenenue oTpe3ka B JAHHOM OTHOIICHHH.
10 [TpssmoyronpHas nekapToBa cCUCTeMa KOOpAuHaT. PaccTosiHre MEXTy TBYMsI TOYKAMH.
11. Yron mexay BEKTOpaMHU Ha OpUEHTUPOBAHHOMN TIOCKOCTH.
12. Paznuunbie criocoObl 3a1aHus PSMOIA.
13. O61iee ypaBHEHHE MTPSMOIA.
14.Teomerpuueckuii cMbICT K03 (HUIIMEHTOB MPU TEKYIIMX KOOPJAMHATAX B OOIIEM ypaB-
HEHUH MPSIMOM.
15. B3auMHoe pacnosnoxeHue ABYX MpsIMbIX Ha IJIOCKOCTH.
16. PaccTostHuE OT TOYKHU JI0 MPSIMOM.
17. Yron mexay AByMs IPSIMBIMU.

W
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18. Dnnumc, ero KAaHOHUYECKOE ypaBHEHHUE U CBOMCTBA.

19.T'unepbona, ee KAHOHUYECKOE YpaBHCHHE M CBOMCTBA.

20.ITapaboma, ee KAHOHUYECKOE YPaBHEHUE M CBOWCTBA.

21. O6mee ypaBHEHHE JIMHUW BTOPOTO MOPSAKA, MPUBEACHUE €T0 K KAHOHUYECKOMY BHTY.

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

Addunnas cucrema KOOpAUHAT B IPOCTPAHCTBE.
YcnoBrue KOMIUTAHAPHOCTHU 3-€X BEKTOPOB.
CMeniaHHO€ MPOU3BEJICHUE BEKTOPOB.

O6bem TeTpanpa.

BekTopHoe npousBeieHNe BEKTOPOB.

[Tnomaas TpeyroibHUKA.

Pasnuunbie criocoObl 3a/1aHUs MJIOCKOCTH.
B3anmHoe pacronokeHnue IByX U TPEX MITOCKOCTEN.
. PaccrostHue oT TOYKM 10 TUTOCKOCTH.

10. Yrox Mex 1y TUIOCKOCTSIMH.

11. Pa3nuyHbie criocoOBI 3a1aHUsI IPSIMOI B IPOCTPAHCTBE.
12. B3auMHOE pacmosioKCHHE IBYX MPSMBIX B TPOCTPAHCTRBE.
13. B3aumHO€ pacnoiokeHHe MPSIMON U TIIOCKOCTH.

14. Yron Mex 1y AByMs IPSIMBIMU.

15. Yron mexay npsiMoi U MIIOCKOCTBIO.

16. unuHapuyeckue NOBEPXHOCTH.

17. Konnueckue noBepxHoctu. Konnueckue ceueHus.
18. Dnnuncous.

19. OnHOMIONOCTHBIN TUTIEPOOTIOUI.

20. JIByIIOI0CTHBINM TUTIEPOOIIONT.

21. DN THYeCcKuid 1apaboIIon.

22. 'unep6onuyeckuit napadonouns.

©CoNOGORLNE

Bonpocwt k sk3ameny
(5 cemecmp, ounan popma odyuenusn)

1. Tononoruueckue npoctpancTBa. OKPEeCTHOCTh TOUKH, 0a3za TOMOJOTUHU, BHYTPEH-
HUE, BHEIIHUE, TPAHUYHBIE TOUKH.

2. 3aMKHYTbIE MHOKECTBA. TOMOJIOrM4ECKUE MOAIPOCTPAHCTBA.

3. HenpepbIlBHOCTh 0TOOpa)k€HUI TOMOJIOTHYECKUX MpOCTpaHCTB. ['omeoMopdu3Mel
TONOJIOTUYECKUX ITPOCTPAHCTB.

4. IIpenmer Tononoruu. IlpuBenenne, BiIoXeHNUE, MOIPYKEHUE TOIMOJIOTHYECKUX MTIPO-
CTPAHCTB.

5. [TokpsiTHe U pazduenne MHOKeCTB. OTIEIMMOCTb, KOMIIAKTHOCTh, CBI3HOCTb.

6. OpueHTHpyeMble 1 HEOPUEHTHPYEMbIE IBYMEPHBIE MHOT000pa3usl.

7. [Tonsatue 06 ycnoBusx romeoMophu3Ma KOMITAKTHBIX ABYMEPHBIX MHOTOOOpa3Hid.

8. Teopema Diinepa 11 MHOTOTPAaHHUKOB.

9. Tonmonoruueckue cBorcTBa Mucta MeOnyca U IPOSKTUBHON MJIOCKOCTH.
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10.  BekropHble (DYHKIIMH OJHOTO W ABYX CKAIAPHBIX apryMEHTOB M WX auddepeHmm-
pOBaHue.

11. Ilongarue nuanu. I'magkue TUHAN.

12. KacarenpHas K JTUHUH.

13.  Jlnuna nyru. EctecTBeHHas napameTpu3anusi.

14.  KpususHa u kpyuenue auauu. @opmynsl Opene.

15.  Beruucnenue KpuBH3HBI U KPYUYEHHUS B IPOU3BOJIBHOM MMapaMeTpH3aIii.

16.  BunTOBas MMHUA.

17.  TloHsATHe MOBEPXHOCTU B €BKJIMJIOBOM IIPOCTPAHCTBE. [ 1agKue moBepXHOCTH.

18.  Kpussle Ha riagkoil moBepxHocTH. KpuBommHeitHbIe KOOPINHATHI.

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

20.  KacatenpHas INIOCKOCTh U HOPMAJIb.

21.  Ilepsas kBampatuyHast popmMa MOBEPXHOCTH U €€ IPUIIOKESHHUS.

22.  Bropas xBagpatndHas (opMa IOBEPXHOCTH.

23. NunukaTtpuca JlroneHa.

24.  I'maBHble KpuBU3HBL. [loaHAs U cpeqHsS KPUBU3HBI TOBEPXHOCTH.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJIUMOW JUISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHoBHasI JIUTEPATypa

1. Yeronmun, A.Il Jluneiinas anreOpa v aHaIMTHYECKas TEOMETpHsl . ydeOHoe mocooue /
A.IT. Yeronun ; KOxHbIl denepanbubiii yHuBepcuteT. — PoctoB-nHa-Jlony : KOxubIi (e-
nepanbHbld  yHuUBepcurer, 2015. — 149 c. — Pexum pocryna: mo noammcke. —
URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nara oOpalieHus:
23.06.2021). — Bubmuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 31I€KTPOHHBIH.

2. Jlenucos, B.1. AnreOpa u reomerpusi: npaktukyM : [16+] / B.W. [lenucos, B.M. Uyb6uu,
O.C. YepnukoBa ; HoBocuOupckuii rocy1apcTBEHHbIN TexHU4Yeckuil yHuBepcuteT. — Ho-
BocubOupck : HoBocuOupckuii rocyiapcTBeHHbIN TeXHUYECKU yHuUBepcuteT, 2018. — 307
c. : wmr — (Yueonuku HITY). — Pexum gocrtyma: 1o MNOANHCKE. —
URL https://biblioclub.ru/index.php?page=book&id=576183 (mata oOpaleHHS:
23.06.2021). — bubmumorp. B kH. — ISBN 978-5-7782-3791-9. — TekcT : 2NIEKTPOHHBIH.

4.2. lonoiHUTEILHAS JIUTEPATYpa

1. Kamomues, C.b. AHanuTudeckas reOMETpHs W JIMHEWHas ajredpa : yueOHOe mocobue /
C.b. Kagomies. — 2-e uza., ucnp. u aom. — Mocksa : ®usmartnut, 2011. — 168 ¢. — Pexxum
JocTyna: 1o HOJIINCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=69319 (narta oOparieHus:
23.06.2021). — ISBN 978-5-9221-1290-1. — TeKCT : 3JIEKTPOHHBIIA.

2. Kysosnes, B.II. Kypc reomeTpun: 3JeMEHThI TOTIOJIOTHH, AU PepeHITHaTbHAS TEOMETPH,
ocaoBanus reometrpuu / B.IL. Ky3osnes, H.I'. [TogaeBa. — Mocksa: @uszmariut, 2012. —
207  c. : CXeM.,  HIL —  Pexum  nmocryna: o  MOJMUCKE.  —
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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

URL.: https://biblioclub.ru/index.php?page=book&id=275554 (nara
23.06.2021). — Bubauorp. B ku. — ISBN 978-5-9221-1360-1. — TeKCT : 3I€KTPOHHBIA.

oOpartieHus:

V. IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX

JJIA OCBOEHUA JUCIHUTIJIMHBI

Ne
nn

Ccbliika Ha
UH(GOPMAMOHHBII pecypc

HanmenoBanue pa3padoTku
B JIEKTPOHHOM (popMme

HocTynHocTh

1. http://www.biblioclub.ru DJIeKTpOHHO-OMOMMoTeUHast | Peructpaius uyepes Jto-
cuctema (9bC) 00l YHUBEPCUTETCKUI
VYHuBepcuteTckas 6ubnuo- | KoMmmnbtoTep. B nans-
TeKa OHJIalH HEWIIEM UHUBUYab-
HbI HEOTPAHUYECHHBIN
JOCTYII U3 JTIF000# TOY-
KM, B KOTOPO! UMEETCs
noctyn K cetu MHTEp-
HET
2. http://www. exponenta.ru Oo6pa3zoBarensHblii MaTeMa- | CBOOOIHBIN JOCTYII
THUYECKUAM CalT
3. http://www. matclub.ru ObpazoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYI
THUYECKUAM CalT
4, http://www.fismat.ru ObpazoBarenbHblil MaTeMa- | CBOOOTHBIN JOCTYIT
THUYECKUM CanT
5. http://www.mathnet.ru Oo0pa3oBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII
THUYECKUU CauT
6. http://www.school.edu.ru Poccwuiickuii 061eoopazoBa- | CBOOOHBIN JOCTYI
TEJIbHBIN opTal
7. http://lib.elsu.ru/ OBbC M3natenncTBa PaboTaTh ¢ pecypcom
WWW.E.LANBOOK.COM | «JIAHb» — pecypc, mpeino- | MOXKHO U3 CETH By3a 0e3
cTaBJIsIFOIIMM online fo- IIPEABAPUTENBHON peru-
CTYI K HAy4YHBIM )XypHaJlaM | CTPAILlUU WK U3 JIF000H
Y TIOJTHOTEKCTOBBIM KOJUICK- | TOUYKH MUPA, TJE €CTh
UM KHUT Pa3JInYHBIX H3- noctym k cetu "UHTEp-
JIaTeJIbCTB. HeT", MpeIBApUTEIILHO
3aperucTpUPOBAB
CBOM JIMYHEIA KaOWHET,
HAXOJSICh BHYTPH CETH
By3a.
8. http://allmath.ru MaremaTtuueckuii mopTa, Heorpanuvennsiii 10-

COJICpXKAITUI pa3ebl:
BBICIIIasi MaTEMaTHKa, IPH-
KJIajHas MaTeMaTuKa,
IIKOJIbHAsI MaTEMAaTHKa,
OJIMMITHAIHAsI MaTEMaTHKa.

CTyI
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https://biblioclub.ru/index.php?page=book&id=275554
http://lib.elsu.ru/

9. http://www.iprbookshop.ru | ITomHOTekcTOBast 6a3a snmek- | JlocTym K MOJIHOMY TEK-
TPOHHBIX U3aHUM, COAEP- CTY M3JaHUM HA CaWTE
JKarasi yeOHUKU U y4eOHbIE | BOZMOXKEH IOCJE aBTO-
nocoOusi, MOHOTpaduu, pU3alnH, I 3TOrO
TIPOU3BOJICTBEHHO- HEOOXOMMO TTOTYIHUTh
MPAKTUYECKUE, CIIPABOYHBIE | JIOTHH W MAapOJIb B UH-
U3JIaHUs, TIEPUOANICCKIC dbopManmoHHO-
W3/IaHM, a TAKXKE JCNIOBYI0 | Oubamorpadudeckom
JUTEpaTypy AJs MPAKTUKY- | OTAeNe ONOINOTEKH.
IOIKX CIIENUAINCTOB. Pe- Ilocne nonydenus na-
CYPC MPEIOCTABIISACT JOCTYI | POJIsl HEOOXOAMMO
K KHUTaM Oojiee yeM 250 u3- | MPOUTH JINYHYIO PETH-
naTenbCcTB (henepaibHbIX, CTpalHIO U B TAJIbHEM-
PETHOHAIBHBIX, By30BCKUX). | IIEM paboTaTh MO/ CBO-
UMU YYCTHBIMH JaHHbI-
MH.
10 http://portal.tpu.ru/SHARED | anexTpoHHbBIN yueOHUK Heorpanu4eHHsblIi 10-
/KIKONVAL/Sites/Russian_ CTYII
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexxayHnapoanslii HaydHo- | HeorpanuueHHbIH J10-
ibrary/mathematics/angeome | oOpa3oBaTelbHBIN cCailT CTYII
try.htm EqWorld
V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N NHOOPMAIINMOHHBIE CITIPABOYHBIE CUCTEMBbI
1. ZzbMATH Maremarnueckas 0a3a J1aH- JloCTyTT CBOGOTHBIH
HBIX, OXBATBIBAIOIIAs OKOJIO
4 000 000 moxymenTos, w3 | ZPmath.org
6omee 3 000 xypHaJoOB u
170 000 xHHT MO MaTEMATH-
Ke, CTaTHUCTHKE, HHpOopMa-
TUKE, PU3UKE, €CTeCTBEH-
HBIM HayKaM
2. http://ilib.mccme.ru OB ¢ KHUraMH IO MaTeMa- CBOOOMHBII TOCTYII.
THKE.

VIl. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE

ITPOI'PAMMHOE OBECIIEYEHUE
[Ipu peanmm3zanuu yaeOHOM JUCHUIUIUHBI TPUMEHSETCS CIICIYIONIEE JTUIEH3MOHHOE U CBO-
00THO pacIpocTpaHsIeMOe TPOrPAMMHOE 0OECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
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http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://ilib.mccme.ru/

- LibreOffice u ap.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUNHI,
HEOBXOJUMBIE J1JIs1 OCYLWECTBJIEHUSA OBPA30OBATEJIBHOI'O
MNPOLECCA IO AMCIUIIVIMHE

Y4eOHbIe 3aHATHS TPOBOASTCA B ayTUTOPHUSIX, YKOMILIEKTOBAHHBIX CIIEHUATH3UPO-
BaHHOU MeOEeIpI0, B TOM YMCJIE CTAlMOHAPHBIMH WJIA MIEPEHOCHBIMH TEXHUYECKHUMH CPEJI-
CTBaMU 00y4YeHHs (MIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK).

CamocTtosiTenbHas padoTa MPOBOJIUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u odecneyeHneM 1ocTymna
B DJIGKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.
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