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|. OPTAHU3ALIMOHHO-METO/IMYECKUI PA3JIEJI

Heap n3yyeHuss TMCUMIIMHBI: 6a30Basi MOJATOTOBKA OakanaBpOB B 00JacTU BbIC-
e anredpel, aHAMUTHYECKON U auddepeHnanbHON TeOMeTpUH, OPUEHTUPOBAHHAS Ha
pPa3BUTHE JIOTUYECKOTO M ITPOCTPAHCTBEHHOI'O KOMIIOHEHTOB MBILIUIEHUSA, a TaKKE CIIO-
COOHOCTU TIPUMEHSTH alredpanyecKuii ¥ TeOMETpUUYECKU anmapar AJisi MOCTPOCHUs Ma-
TEMAaTUYECKUX MOJEIIEN U PEIIEHUS KOHKPETHBIX NPUKIAAHBIX 3a4a4.

3agaum n3y4yeHus IMCUMILINHBI:

— BBICTpaWBaHUE OOIIEro KOHTEKCTa MAaTEMaTHYECKOTO MBIIUIEHUS KaK KYJIbTyp-
HOM (DOpPMBI JEATENBHOCTU, ONPEACISIEMO HE TOJBKO CTPYKTYPHBIMH OCOOCHHOCTSIMU
MaTeMaTUYECKOT0 3HaHUS, HO 1 MECTOM MaT€MaTUKH B CUCTEME HAYK,

— OCO3HaHUE COLMAIBLHOM 3HAUMMOCTH Oynyuied npodeccuu, GpopmMupoBaHHe MO-
THUBAIMM K OCYLIECTBICHUIO MPOPECCUOHATIBHOM AESITEIbHOCTH;

— TMOJTrOTOBKAa K MCMOJB30BAHUIO CUCTEMATU3UPOBAHHBIX 3HAHUM U MPAKTUUYECKUX
YMEHHI NpH pelieHnH npodecCHOHANTBHBIX 3a7ad4.

Mecto aucuumuidabl B cTpykType OIIOIL: peanusyercs B paMkax 00s3aTeIbHOMN
yactu 6;10ka b1. Jlucuumnuusl (Moayn).

Ilnanupyemblie pe3yJbTaThl 00y4YeHHs MO TUCHHUILIMHE, COOTHECEHHbIE ¢ WH-
AUKATOPAMM IOCTHKEHUSI KOMIETEHIIHI

HNuaukaropsl
Kon IInanupyemsble pe3yJbTaThl 00y4eHHS
AOCTHKEHUSA
KOMIIeTeHIIUH 10 AUCHHUILIHHE
KOMIIETeHIIUH
OIIK-1 3HaTh: 3naer:

- (aKkThl, KOHLEMLUH, | - Oa30BbIe MOHATUS U METOJbl MAaTPUYHOW, BEKTOPHOU U

OPUHIUNBL  TEOpHH, | TMHEHHON anreOpbl, aHAIMTHYECKON reOMeTpHH,

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

KJIQAHOW  MaTeMaTu- | pbl, TEOPUIO CUCTEM JIMHEWHBIX YPaBHEHUH,

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

YMmeert:

YMmerh:

- paspabaTbiBaTh ai- | -

TOPUTMBEI, BBIYHUCIIU- | BaTb C KOMINNICKCHBIMH YHUCJIaMH; PE€IIaTb CUCTEMBI JIU-
TCIBHBIC MOACIU H HEHUHBIX ypaBHCHI/Iﬁ Pa3IMIHbIMU CHOCO6aMI/I; BbIYMC-
MOACIIN JOAaHHBIX JJIA | JIATb ONPCACIIUTCIN,; MPOU3BOJUTH OICpallMU HaJd MaT-
pemicHuAd HAay4YHO- | pUllaMU; OIIPCACIIATH J'IPIHCfIHym 3aBUCHUMOCTb U HC3aBHU-
HCCICI0OBATCIBbCKHUX CUMOCTb CHCTCMbI BCKTOPOB, OIPEACIIATH 0aszuc u paHr
3aaad, CHUCTCMBbI BECKTOPOB; pa6OTaTL C JTUHEWHBIMU oreparopa-

BBITIOJIHATEL OIICpallii HAA MHOXCECTBAMHU; OIICPpHUPO-

MU €BKJIMJIOBA U YHUTAPHOTO MPOCTPAHCTBA; (HOPMYIIU-
pOBaTh U JOKa3bIBATh TEOPEMBI;

- OIPENEIATh TUIIBI U CBOKMCTBA KPUBBIX U IOBEPXHOCTEN
IIEPBOT0 U BTOPOTO MOPSAIKA,

- HCIOJIb30BaTh MaTeMaTHYECKUH SI3bIK, alreOpandeckue
U TEOMETPUYECKUE METOMBI IPU IOCTPOECHUU MOJEIECH
pEaJIbHBIX IIPOLECCOB,

- IIPUMEHATh MATEMATUYECKUE METO/IbI K PELICHUIO TEX-
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HHMYECKUX, SJKOHOMHUYCCKHUX U JAPYIruX 3a1ad

Baanern:

- HaBBIKaMH HpI/IMeHe-
HHUSI MaTEMaTHYECKOrO
amnmapara Jjs  pelie-
HHUS Hay4HO-
HCCIICA0BATEIIHLCKUX
3a7a4.

Baaneer:

- HaBBIKAMU PabOThI C MATEMATHYECKOM JIUTEPATYPOii,

- HaBBIKAMH TNPUMEHEHUS COBPEMEHHOTO MaTeMaThde-
CKOT'0 MHCTPYMEHTApHS JJIsl PELICHUS 3a/1a4 SKOHOMUKH
1 nHOOPMATHKH,

-MaTeMaTHYECKUM amlaparoM JUIs ONMMCaHHs, aHaJIn3a,
TEOPETUYECKOTO U IKCHEPUMEHTAIBHOTO HCCIICTOBAHMS
U MOJICIIMPOBAHUS YKOHOMHYECKHX CHUCTEM, SIBICHHU M
MPOIIECCOB,

- KyJIbTypOH MBIIUICHUS, CIOCOOHOCTRIO K 0000IIeHNIO,
aHaJU3y, BOCTIPUATHIO HH()OpMAIHK, TOCTAHOBKE LIEIH U
BBIOOPY MyTEH €€ TOCTHIKCHHUS;

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apIryMEHTUPOBAHO U
SICHO CTPOMTB YCTHYIO M IIMCbMEHHYIO Peyb

OIIK-5

3HaTh:

OCHOBHBIC TIPUHITUIIBI
u 3aKOHOMEPHOCTH
npoTekanus  UHOOP-
MAI[MOHHBIX  MpOIIeC-
COB, CMoOcoOBl 00Opa-
OOTKM MAacCHUBOB HH-
dbopmanii ¢ 1MOMO-
HIbI0 Pa3JIMYHBIX WH-
(GOpMaIIMOHHBIX  TEX-
HOJIOTUHA W BBIYUCIIH-
TENBHBIX CHUCTEM JIJIS
pellieHus TOCTaBJICH-
HBIX TpodeccroHallb-
HBIX 3a7a4, a TakKke
JUTSL CO3JIaHUST HOBBIX
UH(OPMAIIMOHHBIX Pe-
CYPCOB;

- TUTBI aJTOPUTMOB U
CrocoObl WX Hamuca-
HUS,  AITOPUTMHUYE-
CKHE SI3BIKH TPOTPAM-
MUPOBaHUS U COBpE-
MEHHBIE Cpebl pa3pa-
OOTKH KOMITBIOTEPHBIX
IPOTPaAMM.

3naer:

OCHOBHbBIE NPUHIUIIBI METOJIOB MaTPUYHON, BEKTOPHOH U]
JUHEHHOU anredpsl, aHATUTUYECKON T€OMETPHUH, JIEMEH-
TBI TEOPUU MHOXKECTB, DJIEMEHTHI OOIIEH anreOphl, Teo-
pPHIO CHUCTEM JIMHEHWHBIX YpaBHEHHH, TEOPUU JIMHEHHBIX
OIepaTOpPOB U KBAJAPAaTHUUHBIX (OPM; OCHOBBI TEOPUU €B-
KJIMJI0Ba U YHUTApHOI'O MPOCTPAHCTBA U CHOCOOBI 00pa-
OOTKM MaTeMaTH4eCKOM HH(OpMalK{ C MOMOLIbIO BbI-
YUCIUTEIbHBIX AITOPUTMOB U CHCTEM ]ISl pEIIEHUs MpH-
KJIQJHBIX 33/1a4.

YmMmerh:
oOpabaTheiBaTh Maccu-
BBl HMH(OpMAIH C
MOMOIIBIO  pa3iauy-
HBIX WH(POPMAIUOH-
HBIX TEXHOJIOTHH U
BBIYHCIIMTEIBLHBIX
CHCTEM, OIICHHBATh
H HCIOIL30BaTh MX
MOTEHIMANl JJId pe-

Ymeer:
— oOpabatpiBaTh HHGOPMAIMIO MaTEMAaTHYECKOTO CO-
JepKaHUs C MPUMEHEHHEM Pa3TUYHbIX WH()OPMAIIHOH-
HBEIX TEXHOJOTHMUA M BBIYHUCIUTEILHEIX CHUCTEM, B 4acCT-
HOCTH: BBINIOJHATH ONEPALMU HAJl MHOXECTBAMHU; OIle-
pUPOBATh C KOMINNICKCHBIMU YHUCJIaMU; pE€IIATh CUCTCMbI
TUHEHHBIX ypaBHEHUN pPA3IUYHBIMU CIIOCOOAMU; BHI-
YUCIIATh OMPENCIUTENN; MPOU3BOAUTH OMEpaluu Haj
MaTpULAMHU; ONPEIEIATh JIMHEWHYI0 3aBUCUMOCTb U
HE3aBHCHMOCTh CHUCTEMbl BEKTOPOB; OIpPEAesTh 0a3uc
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rpaMMUPOBAHUSA, TE-
CTUpOBaTh  PaboOTO-
CIIOCOOHOCTH  TIPO-

- COCTaBJIATHL AJIIr0- | IEPBOI'O U BTOPOIoO MopsAaKa,
PUTMbI, IIHMCATb U | - HCIIOJIB30BATb MaTeMaTHYeCKUU SA3BIK, aﬂre6pa1/1quKI/Ie
MNpOBOAWUTL OTJIAAKY | U I'COMCTPHUYCCKUC MCTOAbLI IMPHU MMOCTPOCHHUU MOI[GJIG?I
KOJa Ha A3BIKE IIPO- | pC€AJIbHBIX IIPOLECCCOB,

meHust Tpodeccuo- | M paHr CHUCTEMBI BEKTOPOB;, paboTaTh C JTUHEHHBIMHU

HaJIbHO- oreparopamMu €BKIUA0BA U YHUTAPHOI'O IPOCTPAHCTBA;
OPUEHTUPOBAHHBIX (bopMyIHpPOBATh U TOKA3bIBATH TEOPEMBI;
3a1ad; - ONPEIEINATH TUIIBI U CBOMCTBA KPUBBIX U IIOBEPXHOCTEU

UM U OCYILECTB-
neHus  rnpogeccuo-
HAJIBHOHN JIeATeNbHO-
CTH C HCIOJb30Ba-
HUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJOTUH W BBI-
YHUCIIUTEIBHBIX — CH-
cTem;

- HaBBIKAMU HCIOJb-

30BaHUSI COBPEMEHHBIX

S3BIKOB  TIPOTPaMMH-

POBaHHMS ISl PELICHUS

PO eCCHOHATBHBIX

3aJau.

I'PaMMBl.
Baagern: Baaneert:
- cmoco0aMu  Moju- | — CIOCO0aMy pelleHts IPUKIIaJHbIX 337124 C IPUMEHE-

dukarmu, aganta- | HAEM COBPEMEHHBIX HH(POPMALMOHHBIX TCXHOIOTHI 1
MM CYIIECTBYIOIMX | BBIYUCIUTEIBHBIX CHCTEM KOMIIBIOTEPHON MAaTEMaTHKH,
U CO3/aHMS HOBBIX | — HABBIKAMU MCIIOJIL30BAHUS COBPEMEHHBIX CHCTEM KOM-
MACCHBOB MH(OpMa- | IBIOTEPHON MAaTeMaTHKH,;

1. COAEP’KAHUE U OB BEM JUCIHUIIJINHbI
€ YKa3aHHueM KOJIHYeCTBA YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcst
¢ mpenojasareseM (10 BUAaM y4eOHbIX 3aHATHI) H HA CAMOCTOSATEJbHYIO padoTy

Ounas ¢popma o0yueHust

No AyauTOpHBIE 3aHATHSA | Cam.

u/n HaumeHoBaHue pa3iaesioB U TeM Bcero JIK m3 1B pao.
Pa3zgen 1. MHo:kecTBa U OTHOIIEHHUS. AJreo- 48 14 14 20
panvecKe CHCTEMBI.

1. | Tema 1. MHOxecTBa 1 oneparuu Haj HUMH. bu- 20 4 6 10
HapHbIE OTHOIICHUS

2. | Tema 2. Anrebpanueckue oneparun. OCHOBHBIE 10 4 5 4
anredpandeckue CTPyKTYphl

3. | Tema 3. KommiekcHbIE Uyncia 18 6 6 6
Pa3jnen 2. MaTpuubl ¥ onpeaeuTe/ . 40 10 10 20




Tema 4. Onepanuu Hag matpuriamu. OOpaTumbie

MaTpPHULIbIL. 18 4 4 10
5. | Tema 5. Panr matpuiel. Onpenenutenu 22 6 6 10
Pazjien 3. Cucrembl JIMHEHHBIX YPaBHEHHIA. 46,7 12 12 22,7
6 | Tema 6. CJIAY: ocHoBHbIe MOHATHA. DOPMYIIBI
. 19 6 6 7
Kpamepa. MeTon 00paTHON MaTpHIIBL.
7 | Tema 7. Onnoponnbie CJIAY 11 2 2 7
8 | Tema 8. Obmiee pemenne HeoqHOPOAHBIX CJIAY 16,7 4 4 8,7
KoHTpoJb 9
B T.4Y. IPaKTHYECKas MOJArOTOBKA
Dopma omyemrocmu IK3aMeH 0,3
Htoro 3a 1 cemecTp 144 36 36 62,7
Pa3nen 4. JIuneiinble onepaTopbl. 26 8 8 10
9 | Tema 9. Jluneiinsie oToOpaxeHus. HeBBIpOXK- 12 4 4 4
JICHHBIE OMEePaTOPHIL.
10 | Tema 10. Jluneiinple W OWJIMHEHHBIE (OPMEI.
KBaaparnunbeie ¢GopMbl B BEIICCTBEHHOM IIPO- 14 4 4 6
CTPAHCTBE.
Pa3jien 5. Aiire6pa MHOT04J1€HOB. 82 28 28 26
11 | Tema 11. Jlenumocts MHOrOwWIeHOB. KOpHU MHO- 12 4 4 4
TOUJICHOB.
12 | Tema 12. Pa3znoxeHue MHOTOUYJICHOB Ha HEIpPH- 18 6 6 6
BojiuMble MHOKHTEH. HOJI m HOK
13 | Cummerpuyeckue MHOTOWIEHBI. Pe3ynpTaHTt u 12 4 4 4
€ro MPUJIOKEHHUS.
14 | Tema 14. Pemenue anredpandeckux ypaBHEHHH 26 10 10 6
15 | llenple U panuoHaNbHBIE KOPHH MHOTOYJIEHA C
14 4 4 6
palnMoHaIbHBIMU KO3 (QUIIMEHTaMH.
KoHTpoub
B T.4. IPAaKTHYECKas MOJTOTOBKA
Dopma omyemnocmu 3auem
Hroro 3a 2 cemectp 108 36 36 36
Pa3nesn 6. DieMeHTBI BEeKTOPHOH aiaredpnl B 38 5 12 20
NMPOCTPAHCTBE.
16 | Tema 16. Bektopsl U JHHEHHBIE ONepayy Haj
HUMHU. JIMHEHHAast 3aBUCUMOCTh BEKTOPOB.
19 3 6 10
BekTopHoe mpocTpancTBo. [IpuMepbl BEKTOPHBIX
MOAMPOCTPAHCTB.
17 | Tema 17. ba3uc BekTopHOTO MpocTpancTBa. Ko-
OpJMHATHI BEKTOPA B 33JJaHHOM Oa3uce. 19 3 6 10
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB.
Pa3nes 7. MeToa KOOPAMHAT HA MJIOCKOCTH. 38 6 12 20
18 | Tema 18. BekTopsl U JHHEWHBIE ONEpaIy HaJl
HUMHU. JIMHEHHAast 3aBUCUMOCTb BEKTOPOB.
BekTopHoe mpocTpancTBo. [IpuMepbl BEKTOPHBIX 3 1 9 5
MOAMPOCTPAHCTB. ba3uc BEKTOPHOTO MPOCTpaH-
ctBa. KoopanHaTel BEeKTOpa B 3a/1aHHOM 0asuce.
CkansipHO€ MMPOU3BEACHHUE BEKTOPOB.
19 | Tema 19. Paznuunbie criocoObI 3ajaHUs IPSMOH. 8 1 9 5

O6mee ypaBHeHue mnpsiMoil. ['eomeTpuueckuit
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CMBICIT KO3()(PULIMEHTOB MpHU TEKyIIUX KOOPAH-
HaTax B 00LIeM YpaBHEHHH IPSMOI.

20

Tema 20. B3aumHOe pacnosioXeHHe JABYX Mps-
MBIX Ha INIOCKOCTH.

PaccrossHMEe OT TOYKM 10O IPSAMON. YTOJI MEXKIY
IPSIMBIMHU.

11

21

Tema 21. Dmurnc, ero KAHOHUYECKOE YpaBHEHUE
u cBoiicTBa. ['unepbona, ee KaHOHMYECKOE ypaB-
HeHue u cBoiictBa. [lapabona, ee kKaHOHHUYECKOE
ypaBHEeHHE U cBoiicTBa. OOllee ypaBHEHHE JIH-
HHUHU BTOPOI'O MOpAAKa U IIPUBEICHUE €T0 K KaHO-
HUYECKOMY BUY.

11

Pa3nen 8. Ilpeodpa3zoBanusi NJI0CKOCTH.

58,7

12

40,7

22

Tema 22. OrobpaxeHuss u mpeodOpazoBaHUs
MHOecTB. ['pynna npeodpazoBaHuil MHOXKECTBA.
[Toarpynna rpynisl npeoOpa3oBaHMiA.

16

10

23

Tema 23. I'pynna nBuxeHuil miockoctu. Ilox-
IpyNIbl TPYyNIbl ABUKEHUH IUIOCKOCTH. AHaU-
TUYECKOE BbIPAKEHUE JIBUYKEHHUSI.

16

10

24

Tema 24. IlpeoOpa3oBanue momoous. I'omote-
TUSI. AHQJIUTUYECKOE BBIPAKEHHE MOJ00US U T0-
MoTeTUH. ['pymma mogo0usi MIOCKOCTH U €€ MOJ-
rpynnbl. AdduHHBIE TpeoOpa3zoBaHus. AHaIH-
TUYECKOE BBIPAKEHHUE.

26,7

20,7

KoHTpoib

B T.4. IPAKTUYICCKaAd MOATOTOBKaA

Dopma omyemnocmu IK3aMeH

0,3

HToro 3a 3 cemecTp

144

18

36

80,7

Pa3znen 9. MerTon KOOpAMHAT B POCTPAHCTBE.
BexTOopHOE M cMelIaHHOEe NMPOM3BEACHHUS BEK-
TOPOB.

28

20

16

Tema 25. AdduHHas cuctema KOOpJAUHAT B MPO-
cTpaHcTBe. JleneHue oTpe3ka B JaHHOM OTHOIIIE-
Huu. [IpsMoyronpHas IexkapToBa CUCTEMa KOOp-
quHatT. PaccTosiHre Mexay ABYMs TOUKAMH.

14

10

17

Tema 26. VYcinoBue KOMIUIAHAPHOCTH 3-€X BEK-
TopoB. BekropHoe mpowusBeneHue. Brraucienue
Iomaau TpeyrojibHuka. CMellaHHOe MpOou3Be-
JIeHUe BEKTOpoB. Brruncnenne oobema TeTpasi-

pa.

14

10

Paznen 10. IlnockocTn M mpsiMble B MPoO-
CTPaHCTBe.

44

16

16

20

18

Tema 27. Pasznuudbie cnocoObl 3a1aHUS [IIOCKO-
ctu. OO011ee ypaBHEHHE TIOCKOCTH. ['eoMeTpuye-
CKHUH CMBICJI 3HaKa MHOTOYJIEHA

13

19

Tema 28. Bsammuoe pacnosioxeHue 2-yx u 3-
iockocTeil. PaccrositHMe OT TOYKHM O IJIOCKO-
CTH. YTOJ MEXKAY ABYMs INIOCKOCTSIMH.

13

20

Tema 29. Paznuunbie criocoObl 3a/1aHUS PSMOM.

13
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Bzaumnoe PacCroJIOKCHHUEC [BYX IMPSMBIX B IIPO-
CTPAaHCTBC.

21 | Tema 30. B3auMHOE pacrojioKE€HHE MPSIMON U 13 4 4 5
IUIOCKOCTH. YTOJI MEX/y IPSIMOH U TNIOCKOCTBIO.

Pa3nes 11. IloBepXHOCTH BTOPOro NOPsiAKA. 46,7 12 12 22,7

22 | Tema 31. Hunuuapudeckue nmoBepxHocTH. KoHu- 15 4 4 7
YyecKue MoBepXHOCTH. [T0BEpXHOCTH BpalleHusl.

23 | Tema 32. Dmmuncounasl. I 'unepO6oonapl. 15 4 4 7

24 | Tema 33. IlapaGosionmsl. 16,7 4 4 8,7
KoHTpoJb 9
B T.4. IPAKTHYECKAsl MOATOTOBKA
Dopma omyemnocmu IK3ameH 0,3
Hroro 3a 4 cemecTp 144 36 36 62,7
Pazaen 12. DiieMeHTbI TONMOJIOTHH. 48 6 12 30

25 | Tema 34. Tomojornyeckue MpoCTPaHCTBA 24 3 6 15

26 | Tema 35. OpueHTUpYEMbIE U HEOPUCHTUPYEMbIE o 3 6 15
JIByMEpHbIE MHOT000pa3us
Paznen 13. J/IuHuM ¥ MOBEPXHOCTH B €BKJINI0- 48 6 12 30
BOM MPOCTPAHCTBE

27 | Tema 36. I'magkue nunun. KacarenbHas K TUHUU.

24 3 6 15
EcTecTBeHHAs MapaMeTpu3amusl.

28 | Tema 37. KpuBHu3Ha U Kpy4YeHHE JTUHUU. 24 3 6 15
Pasznen 14. [loBepxHOCTH B €BKJIH/I0BOM IPO- 38.7 6 12 207
CTPaHCTBE

29 | Tema 38. 'magkue MOBEpXHOCTH. 3aMeHa Mapa-

METPHU3ALIHH. 11 2 4 5

30 | Tema 39. KpuBble Ha I11aJIKO# MOBEPXHOCTH. 11 2 4 5

31 | Tema 40. KacarenbHasi JIOCKOCTh U HOPMaJlb. 8 1 2 5

32 | Tema 41. I'naBable KpuBH3HEL. [loHas U cpenHssa 87 1 2 57
KPUBHU3HBI IOBEPXHOCTH. ' ’
KonTposb 9
B T.4. IPaKTHYECKas MOJATOTOBKA
Dopma omuemnocmu IK3aMeH 0,3
HToro 3a 5 cemecTp 144 18 36 80.7
nTOro 684 | 144 | 180 322,8

OuHo-3204Has popma 00yUeHUS HE peaIu3yeTcsi

3aouHasi popma o0yueHHsI He peau3yercs

I1l. OHEHOYHBIE MATEPUAJIBI JISI TIPOBEJEHUSI TEKYIIEA U
IHNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIINXCA ITO AUCHUITJIMHE

Tekyras arTecTamus IpoBOAUTCS B (hOpMe KOHTPOJIBHOU paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJILHON PadoThI

7




KonrtpoabHnas padora B 1 cemectpe
1. Ha MHOecCTBe Beex IebIx yncen Z 3aaano ounapaoe otnomenue G={(X,y) | X,y €Z A
(x-y):4}. Hokaszath, uto G — OTHOIIEHHE DKBHUBAJCHTHOCTH Ha Z U IOCTPOUTH (HAKTOp-
MHOXecTBO Z/G.
2. Jlokazatb, YTO MHOKECTBO IIEJIBIX YHCEII, KPATHBIX YETBIPEM, 00pa3yeT rpymny OTHOCH-
TEJBHO OOBIYHOTO CJIOKCHUS YHCEI.
3. [IpeacTaBUTh KOMILUIEKCHOE YUCIIO 7 = 2sin — 2icos; B TPUTOHOMETPUIECKOH (opme.

\/§+i 12

4, Tlonws3ysicek hopmyoit MyaBpa, HAUTH
5. Pemnts ypaBHenue X* + 81 = 0.

6. BeraucauTh onpeaenuTenb

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

7. Pemuth cHCTEMY JIMHEHHBIX ypaBHeHUH 110 GpopMyaam Kpamepa
(Xl + 2X2 + 5x3=1
13X1 + 2%z + X3 =6
(X1 + X2 + x3=1

KounTtpoabHas paGora Bo 2 cemecTpe
1. Haiiti coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS MATPUIIHI:

=) a=(o30)

1 1 3

2. Haittu ®CP ognopoanoit CJIAY
2X) +Xg =Xg =Xy +X5=0,
xl—x2+x3+x4—2x5 =0,
3Xq +3X5 —3Xg=3X +4%5 =0,

3. Pemuth cucteMy JTMHEHHBIX YpaBHEHHM

7%y + 10x, — X3 + 4%, = —1,

3%, + 5%, — 4x5 + 6%, = 1,

3x, — 15x; + 18x, = 6,

X1 + 2%, — 3x3 + 4x, = 1.

4. Pa3j10)kUTh MHOIOWIEHBl HA MHOYKUTENIN, HETPUBOAUMBIE HAJl ToJieM R
flx)=x*+8x3+8x—1
fx)=x*+4

5. Pa3noXuTh MHOTOWICHEI HA MHOXUTCIIH, HerHBO)IHMBIC HaJ I10JIEM C
flx)=x3+9x%2+9x + 8
flx) =x*+4x3 +4x2+ 1



6. [Tose3ysick cxemoii ['opHepa, onpeieuTh KpaTHOCTh KOPHS x, MHOTOwIeHa f(X) u 3amu-
caTh €ro pas3lIoKeHUE Ha MHOXKHUTEIH f(x) = x° — 5x* + 40x? — 80x + 48, x, =2

Konrtpoabnas padora B 3 cemectpe

1. Han tpeyronsHuk ABC u npousBoabsHas Touka O npoctpanctsa. [lycte M — Touka nepece-
YeHHs KaKMX-TMOO JBYX MeJMaH TPeyrojbHMKa: OA = 7,08 = #,~0C = #. Jloka3aTh, 4T0 OM =
SR+ T+ ).

2. Ha mnockoctu faHbl J1Ba BeKTopa #(2,1),%(1,0). Halitn koadduuMeHTsl pa3ioxkeHus: BEKTO-

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

JlaHbl 1BE cMeXHbIE BepIIUHbI KBajpaTa A(-2,1) u B(3,3). HaiiTu 1Be npyrue BepIIUHBI.

4. Jise Bepuiunbl TpeyroibHruka ABC umeror koopaunatel A(3,6), B(-3,5). Onpenenuts Koop-
nuHaThl BepinHbl C npu ycinoBuu, uto cepeanHsl ctopoH AC u BC nexar Ha pa3HbIX OCsX
KOOpJAMHAT.

5. Ompenenuts KOOPAUHATHI TOUYKH, CHMMETPUYHON Hadyally KOOPAMHAT OTHOCUTEIBHO MPSIMOM
x—4y+17 =0.

6. Hamwmcatp ypaBHEHHE MPSMOI, KOTOPOW NPHUHAAJEKHUT OUCCEKTpPUCA TYIMOTO YIJIa MEXKIY

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

[IpuBecTH K KAHOHMYECKOMY BUAY YPaBHEHHE KPUBOM 2-T0 MOpAIKaA x? + y? — 2x + 6y + 9 = 0.

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

9. Ilapabona c mapaMeTpoM p = 5 pacrnojokeHa Ha Tuiockoctd OYZ Tak, 4TO AMPEKTPUCA COB-
nagaetr ¢ ocbto OZ. Hamacath ypaBHEHHE MOBEPXHOCTH, OOpa30BaHHOM BpallleHUEM mapado-
761 BOKpYT ocu OZ.

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

w

o ~

KoutpoJsbHas pabora B 5 cemecTpe

1. Jlunusa y 3agaHa mapaMeTPUYECKUMM YPABHEHUSIMU: x = efcost; y = efsint; z = ef; —o0 <
t<+oo. OnpenenuTs KJIacc TIaJAKOCTH JUHUM y U HAMCAaTh YPAaBHEHUS KacaTeJIbHOW K JIMHUU y B
TOYKE t = 0.

2. Hamucate ypaBHEHUSI KacaTelbHOW TUIOCKOCTH M HOPMAJHM K TEIMKOWIY, 33JIaHHOMY
YPaBHEHUSAMU x = u cos v; ¥y = usinv; z = bv; b > 0, (u,v) € R?, B TOUKE M, (ug, Vo)-

3. Halitu mnepByr KBagpaTH4YHYI (OpMy TEeIMKOUIA x =ucosv; y =usinv; z=bv; b >
0, (u,v) € R2.

4. ]Jlana mepBasi KBaJpaTU4Hasi opMa MOBEPXHOCTH: (ds)? = (du)? + (u? + v?)(dv)?. Bbrumc-
JIUTh JIMHY JYTH JIKAIIEeH Ha MOBEPXHOCTHU JIUHUM u = 2t,v = 3, 0T TOUKKU M(0) 1O TOUKHU M (1)

5. BpluumcnuTh KpUBU3HY M KpyYE€HHE KPUBOM x = 2t,y =Int,z = t2B TOUYKE M(2,0,1) 3TOHI
KPHUBOM.

=5

)
6. Ilokasark, uro maHTEpBan 2 2 romeoMopd)eH YMCIOBON TPSAMOM, TONYHHTEPBAN

T

2]

{ Zj roMmeoMop(eH Jydy, a UHTEpBal ( 2) . OTKPBITOMY JIy4y.
7. Haiitu »iinepoBy XapaKTepUCTHKY CephI S.

0,—

Tect Nel mo pasgesnam « MHOKeCTBA U OTHOLLICHUS,
9



«A.Tll"eﬁpbl H aﬂreﬁpanqecmle CUCTEMBD»

Bapuanr 1

Onpenenure aneMeHThl | A X € (—0;1) U (4+0)
MHO€ECTBA B, X€(4+x)

xeR|x* ~5x+4>0 B, Xe&(—ol]U[4i+x)
r X ={1,4}

Onpenenure, B pe3ysbTare Kakoi A, UV(ANB)
onepamuu  monydyuiock M ={1.2.3} 5. ANB
o A={1,2,3} B ={2,34,5} . ALU\B)

’ ’ ANnB)YUA
U ={012...9} r. (

Kakoe u3 MePEUUCIICHHBIX A R={<xy>xyeZA(x- y):3}
OTHOIIEHUW SIBIIAETCA OTHOLICHUEM 5. R={xy>[xyeZax+y=2}
SKBUBAJICHTHOCTHU? g R ={<X,y>x,yeZAxiy}

r R={&xy>x,yeZay:x}

Haiizure MHOXeECTBO A'(x) NB(x), | A [-21]

2 o
ecmn A¥) ={x"+2x-3>0| xR} Bl 2,1)5
X+2 ( . j
B(x) = <0|xeR -3
(0=, <0IxeR} L%
.o
Pemure ypaBHCHHE C 4 2,
nemspectHpiM £ €C A. 5 - 1-i
(2+1)2° - (5-i)z+(2-2i)=0 1,1,
4
— =+ =i _
B. 5 5 :-1+i
2_4
T. 5 5 X —-1-1i
[Mone3ysace Qopmynoit  Myaspa, 1 /3.
i [2310 —5t 5
perancure; 1 iv/3) A 2 2
B, —512+512/3
B. —512
r 1024+512)3i
[pencraButh ) B \/E(coss— Lisin S_ﬂj
TPUTOHOMETpHUecKoi opme: —1+1 4 4 4

\/E(COSZ—HSIH J

b. 4
\/E(COS£+ISIH j

B. 2
ﬁ(cos— +isin —j

I

Bapuanr 2
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T .. Ix
2| coOS— +isin—
4 4

OnpenenuTe >1eMEHTHI MHOKECTBA AXeR pxeg pB.Xxe(=:0 r
A= {XEER| 2X }<<3 X € (-00]
x®+1
JlaHbl MHOXECTBA: A={x|xeN} u A—17eANB
= {x=3k,k e N} b.12eAUB
Kakoe u3 yTBepKaeHUI BEpHO. B.12c A\B
F_16 eB\A
Kakoe u3 HepEYNCIIEHHBIX A {(x Y)IXyeZa(x- y)54}
OWHApPHBIX OTHOIICHHH { }
oOnanaer CBOMCTBOM xY) | X,yEZAX+Y=5
TPaH3UTHBHOCTH. R { }
R= {< 1).(13)
Haiinrte MHOXKECTBO A.@
. 2 " .
A'(x) UB(), ec A X7 =8x+>0 b. (~o0r0)
B(X): ,,3x 6 o B (- ©2]U(35) U (5;+0)
-3 r. (— oo;Z]U [3;+oo)
PemuTe ypaBHEHHE C HEH3BECTHBIM A.2+i1,3+i
z€C B.-2+1,-3-2i
z2+(5-20)z+5(1—-i)=0 B.2+2i,3-2i
I.2-1,-3-i
[Tome3ysice  dopmymnoit  Myaspa, A.0 b.64 B.-64i TI'.-64
HaluTe
[\/5 +1i ]12
1-i
3HAYEHUE
[IpencTaBUTh KOMILIEKCHOE YKMCIIO ( T n]
. om 2| sin——icos—
z= Zsmz - ZlCOSZ A. 4 4 B.
B TPUTOHOMETPUYECKOH Popme ~ Z(i cos” _sin” j
4 4
( 3r 37zj
2| coOS— +isin—
B. 4 4 T.

Bapuanr 3

Onpenenure,
pPaBHO MHOXECTBO
={x|xeNAXi3Ax<16}

KakOMYy MHOXCCTBY

A{0, 3, 6}

B. {3, 15}

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

Kaxkoe u3 [IEPEUYUCIICHHBIX
OMHApHBIX OTHOILECHHUN SABJISIETCS
OTHOUICHHEM DKBUBAJICHTHOCTH?

A. R={<X’y>|xay€Z/\xfy}
b. R:{<X’Y>|X,YGZ/\(X_y)§4}

11




g R= {(x,y)lx,yeZAx+y:5}
r R={11).(13),(12).(23)}

3 Kakoe u3 nepednciieHHbIX OMHAPHBIX A R= {(x y> |X,yeZ AX+y= 5}
OTHONIEHUA He 00J1aaeT CBOWCTBOM : }
CUMMETPHUYHOCTH. B. R= {<X y> [%yeZn(x-y):2

o R={12)(23).(31)
- R={10.02).(20).(22)}

4 Ornpenenute MHOXKECTBO A'(x) N B'(x), A [ X ] [5;6)

o A T2x ~14x+20<0" | (L1:0)U (56)
B(X) "X—i>0" B, (-o0+0)
X + r

5 PemmuTe ypaBHEHWE C HEW3BECTHBIM A. (-1;2t) b. (-1;-2t) B. (0;2t) T. (1;-

7eCz*°+(1-2t)z-2t=0 2t)

6 [Tonp3ysick  ¢opmysioii  Myaspa A.0 b.1024i B.1024 T.-1024i
!1+i\/§ !5

HalIUTe 3HAUYCHUC (L+i)

7 [IpencTaBpTe KOMILICKCHOE YHCIIO B ( 5 57rj
o 2| cos— +isin—
TPUTOHOMETPUUYECKOU dbopme A 4
. T . T
z=-2sin=—2icos— ( T ﬂj
4 4 —2| sin—+1c0S—
B. 4 4

T . . T
2(cos—+|sm—J
B. 4 4

T . . T
2(cos— —1sin —j
T 4 4

Tect Ne2 B 4 cemecTpe mo pazjeiy «JIeMeHTbl BEKTOPHOM aJredpbi»
Bapmuanr 1
1 (momorHuTHL yepTe:k). Ha Tpex BekTOpax d,b, ¢ HOCTPOEH MapalieIenuIIe].

[IpoBecTH €ro BEKTOP-AUaroHalb, PaBHYIO d — b — ¢.
2 (pa3BepHyThIii oTBeT). [IpOBEPUTD JMHEHHYIO 3aBUCHMOCTb BEKTOPOB d(2,—1) U b(—6,3).
Kak oHM HampaBiieHbl — OJMHAKOBO WJIU MPOTUBOIOJIOKHO?

3 (BbIOpaThL 0uH 0TBeT). Eciiu BekTOp % B Oasuce é;, é, umeeT koopAauHaTsl (—3,1), To KO-
OpJMHATHI ¥ B 0a3uce é, = —2é,+é,,é, =é,

4 (BbIOpaTh oauH oTBeT). 12. Eciu @ u b _ eIMHUYHbIE BEKTOPBL, U |d + b| = V3, TO CKa-
9 9

12



JSIPHOE IPOM3BENEHHUE(3d — b) - (d + b)paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.

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

6 (BBIOpATH OIHMH OTBET). YTOI MEX/IY BEKTOpAMH d(1,2,3)H b(6,4,—2) paBeH

7 (BbIOpaTh oauH oTBeT). Ecin |d| = 4, |b| = 6 ¥ yroia Mexay BEKTOPaMH d U bpaBeH % TO
CKaJISPHOE ITPOM3BEIEHUE BEKTOPOB 3d — 2b M 5d — 6b PABHO

8 (pa3BepHyTHIit 0TBET). BEKTOPHI d,b, ¢ UMEIOT PaBHBIE JUTMHBI ¥ 00Pa3yIOT IOMAPHO PaB-
Hble yribl. HaliTu BeKTOp &, eciid =i+ U b =] + k.

9. Ha mutockocTu maHbl 1Ba BEKTOpa (2,1),#(1,0). HaiiT k03 puimeHTs pa3iokeHus BeK-
TOpad(9,1) mo BEKTOpam u(2,1),v(1,0).

10(pa3BepHyThlii oTBeT). B Tpeyronsauke ABC cTtopona AB pa3nenena Toukoir M B oT-

Homenuu 1:4, cunras or touku A. Torma pasiaokeHue BEKTOpa CM IO BEKTOpaM @=CA U b=CB

UMeEET BU:
1) 2d+:b; 2) 4a+b; 3) 2a-cb; 4)za+ib;  5)-d+4b,

11. Eciu eqMHUYHBINA BEKTOP dOOpa3yeT paBHBIE TYIIBIE YIIIBI ¢ 0a3UCHBIMHM OPTaMH 1, j, k TO
CyMMa KOOPJIMHAT BEKTOPA d PaBHA:

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

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

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

a-1 i}

14. Ecomn ‘ . |B| = 2v3; a yron mexmy BekTopamu @ M b pasen 120°, To mmomans Tpe-
YTrOJIEHHKA, TIOCTPOEHHOTO HAa BeKTOpax 2d+b u d-b pasHa: 1)4 en?; 2)3 en?; 3)3,5 en?; 4)4,5 en?;
5)5,5 ex.

Tect Ne3 mo paszneny «MaTpunbl U onpeaeTuTe Im»
1. 3anummTe CTYNEeHYaTy0 MaTPUILy pa3Mepa 4 x 3.
2. Kakoe 13 cneayromux paBeHCTB CIIPaBeIMBO

ST
B)(—10 6 42)=2'(—5 3 42)

B) (_30 E zgz) =2 (—:5 7; 2111)
Do 6 42=2 5 5 217

3. JlaHbl MaTpUILl A = (é ;) U B= (; i 8). Kakue u3 cnegyromux onepanuii MOXHO BbI-

MOJTHUTH (HECKOJIbKO BADUAHTOB 0TBETA)?

A)A+B

b) A" +B

B) A+ BT

INA-B

M) B-A

E)a.BT

X) AT -B

3) AT - BT

N) BT - AT

7

4. Jlana Matpuiia A = ( 6

j) Torga maTpunad - AT UM€EeT BU. ...

13



5. JlaHbl MaTPHILHI A = (z i) UB= (i _32) Torma mpousBeaeHEe AIEMEHTOB MOOOYHOU JUa-

roOHaJIM MaTPHUIIBI A - B PABHO....
1 1 2

6. 3HaueHne MaTPUYHOTO MHOTOUJICHA 342 — 24 + 3E TIpH A = (1 3 1>paBHo.
4 11

7. ITpoBepuTS, SIBISAIOTCS I IEPECTAHOBOYHBIMH MATPHULIBI A = (i ‘113) UB= (iz 32)

8. Pemtenue MATPUYHOI'O YpaBHCHHUA C-X -A = B UMCCT BH/!
A)xX=Cc"1-B-A!

B)x=41-B-Cc™!

B)x=4".c1-B

INx=41-B1.ct

3 2

. 3 2 4 5 11

9.HaI/ITI/IBJIeMeHTCZZManI/II_IBICzA-B,eCJ'II/IA=<9 2 -3 4>,B= 1 -3

-1 -5 3 11 o

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 IMPOHU3Be-
nenue ABC. Kakossl pazmepsl maTpun B u ABC?
11. Haiit cymMy 3JIEMEHTOB TPETHETO CTOJIOIIa MATPUIIBI A1, €CITU A = a-1

12. Ecnu (X0, Yo» Zo) - pelieHue CHUCTEMBI JIMHEHHBIX YpaBHEHUN
(B3x+y+3z=2,| {5x—-2y+2z=1,] TO x4+ y,+ 2z, pPaBHO

A) -3

b) -4

B) -5

I') -6

2] )02 -1 )

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

1. YpaBHEeHHE TIPSMO#, OTCEKAIOIIEH Ha OCH OpJAMHAT OTpe30K D=-3 m oOpa3yroiei ¢ mojo-
JKUTENbHBIM HANPABJICHUEM OCH a0CIUCC YTOT =, UMEET BUL. ...

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

3. BanmcaTh ypaBHeHUE TipsiMoi d: {x = 2 +3t,| B 00IIIEeM BHUJIE.

4. CocTaBUTh ypaBHEHHUE NPSIMOM, Ipoxondiel yepe3 Touky A(-3,4) n napauenbHOU mps-
MOM x — 2y + 5 = 0.

5. Haiitu yrinosoit ko3¢ duuueHT npsMoi, 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 nepneHANKYJIIpHOM
MpAMOU x — 2y + 5 = 0.

8. Haiitn xoopauHaThl TOYKU A, JeKalied Ha MpsSMOW 2x — 3y + 4 = 0, €CJIM HU3BECTHO, YTO
paccTosiHuE OT A 10 IPSIMOML 3y = 4x paBHO 2.

9. Haiitu Touky, JeXallylo B TOH ke MOJIyINIOCKOCTH OTHOCUTEIBHO MPSIMOM, YTO M TOYKA

A().

14



Bapuanr 2
1. Jlano oO1ee ypaBHEHHE MPSAMOM: 12x — 5y — 65 = 0. YpaBHEHHE ITOW IPSIMOM B OTpe3Kax
MMEET BUI. ...

2. IIpoxonsat nmu mpsiMble

di:3x—y+4=0,

dy:2x —y +1 =0, 4epe3 OJIHY TOUKY?

dy:x—y=0

3. 3anmcath ypaBHeHHE TpsiMoii d: 3x — 4y + 4 = 0 B MapaMeTpUYIECKON (opMme.

4. CocTaBUTh YpaBHEHHUE MPSMOU, mpoxopsmieil uepe3 Touky A(-3,4) u nmapaienbHON Mpsi-
Moif = = 22

5. Haiitu yrioBoii ko3 durment npsimont, mpoxoasmieid yepe3 Touku A(2,1) u B(2,-5).

6. OmpenenuTh B3aMMHOE PACHOJIOKEHUE MPSIMBIX dy:{x =1+2t,| U d:{x=2-t,| Ha IIoC-
KOCTH.

7. CocTaBUTh ypaBHEHHUE NPSIMOU, mpoxosiel yepe3 Touky A(-3,4) U nepneHAuKyJIIpHOU
IPSAMOM
{x =3+t

8. Ha nipsimoii 5x — y — 4 = 0 HAlTH TOYKY, paBHOYdaeHHYI0 OT Touek A(1,0) u B(-2,1).

9. HaiiTu TouKy, IeXaIIyro B TOH K€ MOJIYIUIOCKOCTH OTHOCUTENIBHO TIPSIMOM, 4TO M TOYKa A.

IIpumepHas TemaTuxka pedepaton

1. KBanpuku B aHHOM MTPOCTPAHCTRE.

2. BekxropHOe mpoCTpaHCTBO €O CKaJIsipHBIM yYMHOXeHUeM. OpToroHaiabHas CUCTEMA
BEKTOPOB.

3. JloronHeHne OpTOroOHAIBHOM CUCTEMBI 10 OpTOroHanbHOro 6asuca. Ilpouecc opro-
TrOHAJIU3alUU

4. CrnekTp nuHeiHoTro oneparopa. [IpuBeieHre MaTPUIILl THHEHHOTO MPeoOpa3oBaHUS
K IMaroHaJIbHOMY BHY

d. JluneitHble TpeoOpa30BaHus B YHUTAPHBIX MPOCTPAHCTBAX

6 [TpunoxxeHre BEKTOPHOM anreOphl K pelIeHHUIO 3a/1a4 dJIeMEHTapHON T€OMETPUH.
7 W3ydenne KpuBBIX 2-TO MOPSAIKA IO UX KAHOHMYECKUM YPaBHEHHSIM.

8. IToBepxHOCTH BpaleHUsI.

9 AddunHBIC U €BKIUIO0BH MHOTOMEPHBIE TIPOCTPAHCTBA.

10.  Ilepmas xBampaTu4Has Gopma MOBEPXHOCTU U €€ MPUIIOKEHUSI.

11.  Bropas kBagparuuHas popma noBepxHoctu. Munukarpuca Jlronexa.

12. DnemeHTHI chepruyecKOr TEOMETPHUH.

13.  M3omop¢du3mbl THMHEHHBIX TPOCTPAHCTB.

14.  TIpoctpancTtBo TeH30poB. KoopauHatHoe ornpeaeseHue TeH30pOB.

15.  baswuc B mpocTpaHcTBe TeH30pOB. CBEpTKA TEH30POB.

[IpomexxyTouHas arTecTanus 00ydJaromuXxcsi OCYIIECTBIsETCS B (hopme 3aueTa, K-
3aM€Ha C MCIIOJIb30BAHMEM CIICAYIOIIMX OLICHOYHBIX MATEPHUAIOB: IEPEUYCHb BOIPOCOB K
3a4eTy, IK3aMEHY .

Bonpocwt k ak3ameny
(1 cemecmp, ounasa ¢popma oodyuenusn)
1. MuoxecTBa u onepauuu HaJ HUMU. [luarpammel Ditnepa-Benna.
2. OCHOBHBIE YUCIIOBbIE MHOKECTBA.

3. bunapHble OTHOIIECHHUS.
15



OTHolIEHNE 3KBUBAJIEHTHOCTH.

AnreGpanueckue oneparmm.

[TonsTue anredpsl, moxanredprl. 'oMmoMoppu3Mbl 1 H30MOPHU3MBI aredp.

[TonsaTne rpynmnsl, ee npocreimue cBoicTBa. [Ipumepsl rpynmn. [loarpymnmst.

[TonsTue kosbia, ero npocreimue cpoiictea. [Ipumepsr konen. [Tonkonsna.

[Tone, ero npocrenimue cBorctBa. [Ipumepsl nonen. [lone paunoHaabHBIX YUCET.

10.IlonsTue anrebpandeckoii cucrembl. CucreMa IeHCTBUTEIBHBIX YHCEIL.

11.Tlone xoMIIEKCHBIX 4Hcell. ['eoMeTpudecKkoe MpeICTaBICHUE KOMILJIEKCHBIX YHUCET U
orepanuii HajJl HUMHU.

12. Tpuronomerpuueckas GopMa KOMILJIEKCHOTO YHCIA.

13. KopHu U3 KOMITJICKCHBIX YHUCEIT.

14. Tlonarue matpuiibl. Buasl MmaTpui.

15. Onepanuu HaJ MaTpUIlaMU, UX CBOKCTBA.

16. O6paTtumMble MaTpHIIBL. DIIEMEHTAPHBIC MATPHUIIBL. Y CIIOBHSI OOPATHMOCTH MaTpPHIIBI.

17. Berurcnenue oOpaTHON MaTpPHULIBI.

18. 3anuch U perieHrne cucTeMbl N JIMHEWHBIX YPaBHEHUHN ¢ N MepEMEHHBIMU B MATPUYHON
dhopwme.

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

20. DeMeHTapHbBIC IPEOOPA30BAHMS I PAHT MATPHIIHL.

21.'pynna moacTaHoBOK. YeTHOCTH M 3HAK MOJICTAaHOBKH.

22. OnpenenuTenb KBaApaTHON MaTpuilbl. OCHOBHBIE CBOKWCTBA OMPEICITUTEICH.

23. MuHOPHI 1 anrebpandecknue JONOTHEHUN. Pa3znoxeHne onpeaenuTens Mo CTPOKE WITH
CTOJIOITY.

24. JIuHeiiHble ypaBHEHUS.

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

26. Pemienue CJIAY no ¢popmynam Kpamepa u MmeToioM oOpaTHON MaTpHIIbI.

27.DnemenTapubie mpeodpazoanus CJIY. Paspemennsie CJIY.

28. CucrteMa JIMHEHHBIX OAHOPOJHBIX YPaBHEHUH, YCIOBHS CYIIECTBOBAHUS HETPUBUAIb-
HbIX pemeHui. [IpoctpanctBo pemenuit CJIAY u ero 6asuc.

29. HeomHopogHas cucTemMa JIMHEHHBIX ypaBHeHU. JInHeiiHoe MHOTroOOpa3ue peieHui.

30. Teopema Kponekepa - Kanenmu.

31.3agauun, npUBOALINE K CUCTEMAM JIMHEWHBIX YPaBHEHUM U HEPABEHCTB.

©CoNo O~

Bonpocwt k 3auemy

(2 cemecmp, ounan popma 0dyuenus)
1. JluneitHoe mpocTpancTBO. JIMHeitHoe MHOroOoOpa3ue. PasmepHocts. Ilepeceduenue u
CyMMa IIOANPOCTPAHCTB.
EBKIMI0BBI M yHUTApHBIE IPOCTPAHCTBA.
Jlunetinsie oToOpaxenus. HeBbipoxaeHHble onepatopbl. COOCTBEHHbIC 3HAUEHHUS U
COOCTBEHHBIE BEKTOPBHI.
@YHKIHH OT ONEPATOPOB U MATPHLI.
JIuneitabie popmbl. bunnneiinbie (OpMbI B BEIIIECTBEHHOM ITPOCTPAHCTRBE.
KBanparnunsie popMbI B BEIIECTBEHHOM ITPOCTPAHCTBE.
Mertopn Jlarpanka npuBeaeHus KBaApaTHYHOW (HOPMBI K KAHOHUYECKOMY BHTY.
[lonsATHE M cBOKCTBA IEIMMOCTH MHOTOYIEHOB HaJ JaHHBIM IosieM. /leneHne MHOro-
YIEHA HA MHOTOWIEH.
Jlenenue MHOTOWIEHA Ha ABYy4ieH x-a. Teopema be3y. Cxema ['opuepa.

w N
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©

16



10. Kopau muorownena. HanGonpiiee BO3MOXHOE YHCIO KOPHEH MHOTOWIEHA B 00IAaCTH
I[EJIOCTHOCTH.

11. HanGonpimuit oOuuii JeuTeNb IByX MHOTOUIeHOB. Alroput™M EBkimaa.

12. JIuneitnoe npencrasienue HOJ[ 1ByX MHOTOYIICHOB.

13. HO/I HecKoIbKUX MHOTOYICHOB. B3anMHO MPOCThIE MHOTOUJICHBI.

14. Hammenslnee ob1iee KpaTHOE MHOTOYJICHOB.

15. HenmpuBotMbIe HaJ TOJIEM MHOTOWICHBI. Pa3iioxkeHre MHOTO4YJIeHa B MPOU3BEICHUE
HOPMHUPOBAHHBIX HETIPUBOUMBIX MHOKUTEJICH U €0 e TUHCTBEHHOCTD.

16. PaznokeHre MHOTOYJIEHA IO CTETEHSIM JBY4YJIeHA X-d.

17. KpaTtHble KOpHU MHOTOYJICHA.

18. HempuBotMMBbIe KpaTHBIE MHOKHTETM MHOTOWIeHA. CXemMa BBIJCICHHS] KPATHBIX MHO-
KUTEJIEH MHOTOUJICHA.

19. CummeTpudeckrue MHOTOUJICHBI.

20. Pe3ynpTaHT IBYX MHOTOWICHOB. VICKITIOUeHHE IEpEMEHHON U3 CUCTEMBI JIBYX ypaBHE-
HUH C IBYMS ITIEPEMEHHBIMH.

21. ConpsiK€eHHOCTh MHHMBIX KOPHEH MHOTOWIECHA C JCHCTBUTEIBHBIMU KO(PPUIIMeHTa-
MHU.

22.Pa3znoxeHre MHOTOWICHA HAJl ITOJIEM JACHCTBUTEIIBHBIX YHCEN B TPOU3BEACHHUC HETIPH-
BOJIMMBIX MHOKHUTEJICH.

23. YpaBuenus tperbeii ctenenu. ®opmysl Kapaano.

24. YpaBHeHue yeTBepTol cteneHu. Meron deppapw.

25. llensie u parMoHaIbHBIE KOPHU MHOTOWICHA C HENBIME KOA(DQUITUESHTaAMA

26. AnreOpandeckiie U TpaHCUEeHAeHTHbIEe yncia. OcBOOOXKIEHUE OT aNredpandeckou up-
paIMOHATLHOCTH B 3HAMEHATEIe JPOOH.

Bonpocwt k sk3ameny
(3 cemecmp, ounan popma odyuenusn)
1. Jluneilinble onepaiy Haj BEKTOPAMHU.
2. JluHeitHas 3aBUCUMOCTb BEKTOpOB. CBOICTBa JMHEMHO 3aBUCUMBIX M HE3aBUCHMBIX
CUCTEM BEKTOPOB.
3. BekropHoe npoctpancTBo. [IprMepsl BEKTOPHBIX MOIIPOCTPAHCTB.
basuc BekTopHoro npocrpancTa. Teopema 0 pa3ioKeHUU BEKTOpa B MPOCTPAHCTBE MO
TpPEeM HEKOMILTAHAPHBIM BEKTOPAM.
KoopaunaTs! BekTOpa B 3ajaHHOM 0a3uce, UX CBOWCTBA.
CkansipHO€e NMpou3BeJIeHUE BEKTOPOB, €ro CBOMCTBRA.
JlnmHa BEeKTOpa, yTroJl MeXly BEKTOPaMH B OpPTOHOPMHPOBAHHOM Oazwuce.
Addunnas cucrema KOOpAWHAT Ha TWIOCKOCTU. KoopanHATHI TOUKH.
Jlenenue oTpe3ka B JaHHOM OTHOIICHHH.
10 [TpssmoyronpHas nekapToBa cUcTeMa KoopaAuHaT. PaccTosiHre MeX Ty TByMsI TOYKAMH.
11. Vron Mexay BEKTOpaMH Ha OPHEHTUPOBAHHON TUIOCKOCTH.
12. Paznuunbie criocoObl 3a1aHus PSMOIA.
13. O61iee ypaBHeHHE MPSMOIA.
14.T'eomeTrpuueckuii cMbIcl KOAPGUIIMEHTOB MPU TEKYLIUX KOOpJAUHATaX B OOIIEM ypaB-
HEHUH MPSIMOM.
15. B3auMHO€e pacnoioKeHHE JBYX MPSMBIX Ha IUIOCKOCTH.
16. PaccTostHuE OT TOYKH JI0 TIPSIMOA.
17. Yron Mexy AByMs IPSMBIMHU.

B
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18. Dnwric, ero KAHOHUYECKOE YPaBHEHUE U CBOMCTBA.

19.Tunep6ona, ee KAHOHUYECKOE YpaBHEHHUE U CBOMCTBA.

20.ITapabomna, ee KAaHOHUYECKOE YpaBHEHHE U CBOMCTBA.

21. O0miee ypaBHEHUE JIMHUW BTOPOTO TIOPSIKA, TPUBEACHHE €T0 K KAHOHMYECKOMY BHULY.

Bonpocwt k ak3ameny
(4 cemecmp, ounasa gpopma ooyuenusn)

Addunnas cucrema KOOpAUHAT B TPOCTPAHCTBE.
YcnoBre KOMILUTAHAPHOCTHU 3-€X BEKTOPOB.
CMeniaHHO€E MTPOU3BEEHUE BEKTOPOB.

O6bem TeTpanpa.

BekTopHOoe mpon3BeieHne BEKTOPOB.

[Inomane TpeyroapHUKa.

Pasznuynbie criocoObl 3a/1aHUs MIIOCKOCTH.
B3aumHoe pacrnoniokeHue JByX U TPeX IIOCKOCTEH.
. PaccTosiHME OT TOYKH 10 TITOCKOCTH.

10. Yrom Mex Iy TUIOCKOCTSIMH.

11. Pa3nuyHbie criocoOBI 3a1aHUsI IPSIMOI B IPOCTPAHCTBE.
12. B3anMHO€ pacroiokXeHne ABYX MPSIMBIX B IIPOCTPAHCTBE.
13. B3anMHO€ pacmoiokeHne IpSIMOil U TUIOCKOCTH.

14. Yron Mexay 1ByMs IPSIMBIMHU.

15. Yron Mex 1ty npsiMOil ¥ MJIOCKOCTHIO.

16. unuHapuyeckue NOBEPXHOCTH.

17. Konnyeckue nosepxHoctu. Konnueckue ceueHus.
18. Dnuncous.

19. OnHOMONOCTHBIN TUTIEPOOTOUI.

20. JIBynosoCTHBIN TUIIEPOOTIOHI.

21. DN THYeCKUN 1apadoIIon .

22. T'unepOonuyeckuii mapaboouns.

CoNOORWNE

Bonpocwt k skzameny
(5 cemecmp, ounan popma odyuenusn)

1. Tononoruueckue npoctpancTBa. OKPEeCTHOCTh TOUYKH, 0a3a TOMOJOTHHM, BHYTPEH-
HUE, BHEIIHUE, TPAHUYHbIE TOUKH.

2. 3aMKHYTbIE MHOK€ECTBA. TOMOJIOrM4eCKUE MOAIPOCTPAHCTBA.

3. HenpepslBHOCTh 0TOOpaX€HU TOMOJOTHYECKHUX MPOCTPAaHCTB. ['oMeomMopdu3mMbl
TOMOJOTUYECKUX MPOCTPAHCTB.

4. [Ipenmet Tononoruu. [IpuBenenue, BIoXKeHUE, MOTPYKEHUE TOMOJIOTHUECKHUX MPO-
CTPaHCTB.

5. [ToxpsiTHe U pa3dbuenne MHOKeCTB. OTIETMMOCTb, KOMIIAKTHOCTh, CBSI3HOCTb.

6. OpueHTupyeMble U HEOPUEHTUPYEMBIE IBYMEPHbIE MHOT0O0pa3usl.

7. [Tonsarue 06 ycnoBusix romeoMoppu3Ma KOMIIAKTHBIX JBYMEPHBIX MHOTOOOpa3Hid.

8. Teopema Diinepa 111 MHOTOIPaHHUKOB.

9. Tonmonoruueckue cBorcTBa Mucta MeOuyca U MPOSKTUBHOM MJIOCKOCTH.
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10.  BekropHble (PyHKIIMU OJHOTO W ABYX CKaJSIPHBIX apryMEHTOB M WX auddepeHmm-
poBaHue.

11. [Mousgarue nuunu. [magkue TUHUUA.

12.  KacarenpHas K JIMHUM.

13.  Jnmna nyru. EctecTBeHHAs mapamMeTpu3aIiusl.

14.  Kpususna u kpyuenue jtunuu. @opmyinsl Opene.

15.  Bpruucrnenue KpuBH3HBI U KPYUCHHUS B IPOU3BOJIBHON MMapaMeTpH3aIii.

16.  BunTOBas nMuHUS.

17.  TlonsiTue MOBEPXHOCTU B €BKJIMJIOBOM MPOCTpPaHCTBE. [ Tajikue MOBEepXHOCTH.

18.  Kpussle Ha rinaakoit moBepxHocTu. KpuBonuHelHble KOOPAUHATHI.

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

20.  KacarenbHas MII0CKOCTh U HOPMAJTh.

21.  TIlepmas kBagpatuyHas ¢opMa MOBEPXHOCTH U €€ MPHIIOKECHHUS.

22.  Bropas xBagpatndHas (opMa IOBEPXHOCTH.

23.  Hunukarpuca /[roneHa.

24.  T'maBHble KpuBU3HBIL. [loNHAS U CpeNHSS KPUBU3HBI TIOBEPXHOCTH.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOIUMOM JIJIsI OCBOEHMUSI
JANCHUITVIMHBI

4.1. OcHOoBHasI JtUTEpaTypa

1. Usnea, A. M. Jluneitnas anrebpa. AHaIuTUYECKasi TeOMeTpusl : yueOHoe rocodue : [16+]
/ A. M. Usnesa, II. U. llpunyuxkas, W. JI. Yepusix ; HoBocubupckuii rocyaapcTBeHHbIN
TEXHUYECKUH YHUBEPCUTET. — 5-€ u3n-e, ucrp. u gomn. — HoBocubupck : HoBocubupckuit
roCy/apCTBEHHBIN TexHUueckuil ynusepcuret, 2019. — 183 c. : un., Tabn. — Pexum go-
cryna: o noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=576324 (nata
obpamenus: 10.08.2023). — bubmuorp. B kH. — ISBN 978-5-7782-3868-8. — Tekcr : amek-
TPOHHBIMN.

2. Jlenucos, B.1. AnreOpa u reomerpusi: npaktukyM : [16+] / B.W. [lenucos, B.M. Uy6uu,
O.C. YepnukoBa ; HoBocuOupckuii Tocy1apcTBEHHBIN TeXHUYECKUi yHUBepcuTeT. — Ho-
BocubOupck : HoBocubupckuit rocyjapcTBeHHbIM TeXHUYecKuid yuuBepeuret, 2018. — 307
c. : un. — (YueOnukum HITY). — Pexum pgocTtyma: 1o TOANUCKE. —
URL https://biblioclub.ru/index.php?page=book&id=576183 (nata oOpartieHus:
23.06.2023). — bubmumorp. B kH. — ISBN 978-5-7782-3791-9. — TekcT : 2NIEKTPOHHBIH.

4.2. lonoJHUTEILHAS JIUTEPATYypPa
1. Kamomues, C.b. AHanuTuueckas reOMETpHs W JHHEHHas anrebpa : yueOHOe mocobue /
C.b. Kamomres. — 2-e uz., uctp. u jgomn. — Mocksa : ®usmatinur, 2011. — 168 ¢. — Pexum
JocTyma: 1o TIOJIITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=69319 (nata oOpareHHs:
23.06.2021). — ISBN 978-5-9221-1290-1. — TeKcT : 3IEKTPOHHBIH.
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2. Kysosnes, B.I1. Kypc reomeTpun: 35eMeHTBI TOMOJOTHH, AU depeHInaTbHAsS T€OMETPHS,
ocHoBanusi reomerpuu / B.I1. Ky3osnes, H.I'. [logaeBa. — Mocksa: ®uszmarnur, 2012. —

207 C. CXEM.,

. J50) B
URL.: https://biblioclub.ru/index.php?page=book&id=275554 (nara

— Pexxnm JOCTyTIA:

10 IIOAIINCKCE. —

oOpaleHus:

23.06.2021). — bubmumorp. B kH. — ISBN 978-5-9221-1360-1. — TekcT : 2JIEKTPOHHBIH.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX

JUUISI OCBOEHMS TUCHUTIIMHBI

Ne CcpliIka Ha HaumeHoBaHnue pa3padoTku JocTynHocTh
nn HH(OpPMaLMOHHBIN pecypc B 2JIEKTPOHHOI (popme
1. http://www.biblioclub.ru DneKkTpoHHO-OnOMoTeyHas | Perucrparus yepes ro-
cucrema (9bC) 00l YHMBEPCUTETCKUIA
YHuBepcuteTckas 6ubnuo- | kommnbroTep. B nanb-
TeKa OMJIalH HEWIIEM UHIUBULYATb-
HBII HEOTPAaHUYECHHBIN
JOCTYI U3 JIF0OOH TOU-
KU, B KOTOPOI HMeeTCsI
nocTtyn K cetu MuTep-
HET
2. http://www. exponenta.ru ObpazoBarenpHblii MaTeMa- | CBOOOIHBIN JOCTYIT
THYECKUM CalT
3. http://www. matclub.ru Oo0pasoBarenbHblii MaTeMa- | CBOOOIHBIN JOCTYII
THUYECKUM CanT
4. http://www.fismat.ru Oo6pa3zoBarenpHblii MaTeMa- | CBOOOIHBIN JOCTYTI
THUYECKUM CalT
5. http://www.mathnet.ru ObpazoBarenbHblil MaTeMa- | CBOOOTHBIN JOCTYIT
THUYECKUM CalT
6. http://www.school.edu.ru Poccwuiickuii o0mieo6pazoBa- | CBOOOIHBIN TOCTYII
TEJIbHBIN NOpTall
7. http://lib.elsu.ru/ ObC UsnarenbcTBa PaGotaTh ¢ pecypcom
WWW.E.LANBOOK.COM | «JIAHb» — pecypc, mpefo- | MOXHO U3 CeTH By3a 0e3
cTaBisirouIuii online s10- IIpeIBAPUTEIBHON PETH-
CTYIl K HAy4YHBIM JKypHaJIaM | CTpalliy WIH U3 JII000H
Y TIOJTHOTEKCTOBBIM KOJUICK- | TOYKH MHPA, TJC €CTh
UM KHUT Pa3JIMYHbIX W3- noctyn k cetu "HHTep-
JIaTEIIbCTB. HeT", MpeIBApUTEILHO
3apeTUCTPUPOBAB
CBOM JMYHBIA KaOWHET,
HAXOJISICh BHYTPU CETH
By3a.
8. http://allmath.ru MaremaTtuueckuii mopTa, Heorpanndensslii 10-

CoZEpKaIIUN pa3Ieiibl:
BBICIIIAsi MATEMaTHKa, IIPHU-
KJaJHas MaTeMaTHKa,
IIKOJIbHAsI MAaTEMAaTHKa,

CTyI
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OJIMMIIMagHasd MaTCMaTHUKa.

9. http://www.iprbookshop.ru | ITomHOTekcTOBast 6a3a anek- | JlocTym K MOJIHOMY TEK-
TPOHHBIX MU3IaHUM, COIEP- CTy U3JaHUM Ha CalTe
)Kamasi yeOHUKH U y4eOHbIE | BO3MOXKCH IOCIIE aBTO-
noco0us, MOHOTpaduH, PU3aIH, I TOTO
IPON3BOICTBEHHO- HEOOXOIMMO TTOJTYYUTh
NPaKTHYECKUE, CIIPABOYHBIC | JIOTUH W MApOJibh B UH-
W3JIaHHS, IEPUOTNICCKUC (dbopmaImoHHO-
U3JIaHus, a TAKKE JIeJOBYI0 | Oubianorpaguueckom
JTUTEpaTypy A NPAKTUKY- | OTAee OMOIUOTEKH.
IONIHX CIICIUATHCTOB. Pe- [Tocne moy4eHus na-
CypC MPEIOCTABISIET JOCTYM | POJISl HEOOXOIUMO
K KHUTaM Oosiee ueM 250 u3- | mpoNTH JIMYHYIO PETH-
natenbCTB ((henepaibHbIX, CTpAIIHIO U B JaJIbHEH-
pPETHOHAIBHBIX, By30BCKUX). | IlIeM paboTaTh IO/ CBO-
UMH YYCTHBIMH JTaHHBI-
MH.
10 http://portal.tpu.ru/SHARED | s1ekTpoHHBIN yueOHHUK HeorpanuueHHsbIi 10-
IKIKONVAL/Sites/Russian_ CTyI
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | MexayHapoaublii HayuHo- | Heorpanu4eHHBIH 10-
ibrary/mathematics/angeome | o6pa3oBaTeNbHBIH CalT CTyI
try.htm EgWorld
V1. COBPEMEHHBIE IPO®PECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI
1. ZbMATH Maremaruueckas 0a3a JgaH- JI0CTYT CBOGO THbI
HBIX, OXBATBIBAIOIAs] OKOJIO
4 000 000 nokymentos, u3 | Zbmath.org
6onee 3 000 xxypHaoB U
170 000 xHUT IO MaTEMaTHU-
K€, CTaTUCTHKE, HH(pOpMa-
TUKe, (PU3UKe, ECTECTBEH-
HBIM HayKam
2. http://ilib.mccme.ru Db ¢ KHAraMH 110 MaTema- CBOOOIHBIN TOCTYII.

THUKE.

VII. JMOEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE

IMPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanuzanmu y4eOHON AMCUUIIMHBI MPUMEHSETCS CIeAyIollee JIUIEH3HOHHOE U CBO-
007HO pacmpocTpaHsieMoe IPOrpaMMHOE 0OecTIeYeHHE:
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- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXO/JUMBLIE JJIS1 OCYIHIECTBJIEHUSA OBPA3OBATEJBHOI'O
MMPOLECCA IO JUCHUIIJINHE

Y4eOHbIe 3aHATHS TMPOBOISITCS B ayIUTOPHUAX, YKOMIUICKTOBAHHBIX CIICIIUATN3UPO-
BaHHOW MeOeJIbI0, B TOM YHCJIe CTAIlMOHAPHBIMU HJIU TIEPEHOCHBIMU TEXHUYICCKUMU CPE/I-
cTBaMH 00y4eHus (MMPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIEHHBIX KOMITbIOTEPHOU
TEXHUKON C BOBMOXHOCTBIO MOJKIIIOUEHUS K ceTH «HTepHeT» u obecrieueHneM 10CcTyna
B DJICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIBbHYIO CPEy YHUBEPCUTETA.
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