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1.INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA
1.1. lean v 3aaa4u AU CIUILIMHBI

Ieab ocBOCHUSA TMCUHMIIIMHBI:

Henbl0 wu3ydeHUs JUCLUIUIMHBL SIBISIETCS OBJIAJCHHME YYalMXCA HAyYHBIMU METONAMHU
TE€OMETPHH, PA3BUTUE y CTYACHTOB JIOTMYECKOTO MBILIUICHUS, HAaBBIKOB M YMEHMH MCIIOJIB30BATh
METOJIbl TEOMETPUHU TPU PEIICHUH MPOPECCHOHANBHBIX 3a/ad. 3HAHHs, OJTY4YEeHHBIC PH U3YUYCHUH
Kypca «leomerpusi», ¢ OJHOH CTOPOHBI, (HOPMHUPYIOT MaTeMaTU4ECKyl KyIbTypy, C JApYroii,
COCTaBJISIIOT OCHOBY €CTECTBEHHOHAYYHOT'O IOAXO0/a IIPU UCCIICAOBAaHUYU IIPUPOIHBIX SIBICHUM.

3agaum IMCHHUILIUHBI:

@opMHpOBaHUE CHENHMATIBHBIX HAYYHBIX 3HAHUH, B TOM YHUCIIE B IPEAMETHON 00JIaCTH

BJ'Ia,I[eHI/Ie METOJaMH HAYYHO-IIEJArOrH4€CKOIro UCCICA0BaHUA B HpeﬂMeTHOﬁ obnactu

1.2. Ilnanupyemble pe3yJabTaTbl 00y4eHUs

B pe3ynbrare 0ocBOeHUS JaHHOM IUCHUIUIMHBI Y 00y4aromuxcsi JOPMUPYIOTCS CIIEAYIOIINE
KOMIETECHIUU:

- OIIK-8 - cnocobeH ocymecTBIsATh MEAArOrHYECKYI0 JesITeIbHOCTh Ha OCHOBE CIIEIUATBHBIX
HAYYHBIX 3HAHHM

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM [TPOI' PAMMBbI
JlucuumuinHa BXOAUT B 00sI3aTeIbHYIO 9acTh Ooka 1 u sBsieTCs 00s3aTeIIbHON JUISl M3yUCHHS.
Haubonee TecHo B3auMOCBsI3aHa C JIMHEHHOM anre6poi U1 MaTeMaTuyecKuM aHanu3oM. J{is ycBoeHust
JUCITUIUIMHBI HE0OXOIuMa IOATOTOBKAa B OObEME TOJHOW cpemHed mKkoibl. Jjiss 0a30BBIX TeM
MaTeMaTH4eCcKOT0 aHalu3a U3yuyeHue NaHHOM TUCIUILUIMHBI HEOOX0IMMO KaK MpeAIIeCTBYOIIEe.

3. OFBEM U COAEP KAHUE JUCIHUIIJIMHBI
3.1. O0beM TUCHUTIINHBI

IToxazaresb 00beMa I CUMIIIMHBI dopma odyueHust
Ounasn | 3aounas | O4Ho-3209HasA

OO0beM TUCHUIUIMHBI B 3a4€THBIX €AMHUIIAX 7
OO0beM TUCIHIUIMHBI B acax 252
KonTakTHasi pabora: 98,6

Jlexnun 38

[TpakTUdeckue 3aHATUS 56

KoHTakTHBIE Yachl HA MPOMEKYTOUHYIO aTTeCTALHIO: 4,6

OK3aMeH 0,6

[Ipensk3ameHalnOHHAsT KOHCYIbTAIUs 4
CamocrosTenbHas paboTta 134
KoHTpoip 19,4

dopmoit TPOMEKYTOUHOM aTTeCTaIluu SBIsIeTCs dk3aMeH B 1,2 cemecTpax



3.2. Conep:xkanue TUCHUNIMHBI

HaumenoBanue pa3aesioB (Tem)
AUCHMIUIMHBI ¢ KPATKUM COJlePKAHUEM

KoJj-Bo yacoB

Jlexkunn

IIpakTuyeckue

Pa3znen |. AnaanTHYecKas reoMeTpud Ha IJIOCKOCTH

w
~

Tema 1

DJieMeHThI BEKTOPHOIi ajredpbl B mpocTpancTBe. HanpapieHHbIN 0Tpe3okK.
BexkTop. Oneparuu Haj cBOOOTHBIMU BEKTOPaMH (CIIOKEHHUE U YMHOXKEHHUE Ha
yncio). KommnHeapHsie U KOMILTaHApHBIE BEKTOPHI. JInHelHas 3aBUCUMOCTD U
HE3aBHCHMOCTb BEKTOPOB. | €OMETPUYECKHUI CMBICI JIMHEMHOW 3aBUCUMOCTH
BEeKTOpoB. BekropHoe mpoctpanctBo. [IoHsATHE BEKTOPHOTO MPOCTPAHCTBA.
ba3zuc u pazMepHOCTh BEKTOPHOTO ITPOCTpaHCcTBa. KoOpauHaThl BEKTOPOB.
[lepexon ot omHOrO 6a3uca K Ipyromy.

N

Tema 2.

CkajsipHoe mnpousBeaeHne BeKTOpoB. OrmpejerneHne  CKaIAPHOTO
MIPOU3BEJCHUSI BEKTOPOB, YIroJ MeXAy JBymMs BekTtopamu. CBoMCTBa
CKaJsipHOTO Tpou3BeacHus. [Ipumepsl 3amad. EAMHCTBEHHOCTh CKaJSIPHOTO
MIPOU3BEICHUS.

Tema 3

MeTton koopauHAT Ha IUIOCKOCTH. Ad¢uHHAasS cucreMa KOOpIUHAT
(apdunnBIE perep) Ha TUIOCKOCTH. IIpsiMOyronbHasl JeKapToBa CHCTEMA
koopauHar (opToHOpMHUpOBaHHBIM penep).  [IpeoOpazoBanue adduHHON
CHCTEMBI KOoOpIMHAaT B adduHHYIO W TPSIMOYrOJIBHOW JEKapTOBOH - B
MPSIMOYTOJBHYIO JIEKApTOBY (CBSI3b KOOPAMWHAT TOYKU B PA3IMYHBIX CHCTEMax
KoopauHar). [lonsapusie koopounamboi.

Tema 4.

YpaBHeHusi npsiMoil. PasnnuHble ypaBHEHHsI MNpPAMONM Ha IUIOCKOCTH.
B3aumMHoe pacnonokenue npsmsix. IIpsmas B JlekapToBON NpsAMOYTOJIBHON
CHUCTEME KOOPIHHAT.

Tema 5.

Jlunum BTOpOro nopsiaka. Anredpandeckast JUHUS U €€ TOPSIOK.

Omnunc. ['mnepbona. Ilapabona. OmpeneneHusi, KaHOHHMYECKHE YPaBHEHMSI.
DKCIEHTPUCUTET, TUPEKTPHUCHI.

Tema 6.

OO0masi Teopusi JuMHMHA BTOpPOro mnopsiaka. IIpuBeneHue KBagpaTnyHON
dopmbl K cymme KBaaparoB. Kiaccudukanus JIMHUR BTOpOTo MopsiKa
[lepeceuenne aMHUM BTOPOro mopsiaka ¢ mnpsiMoi. KacarenpHas K JHMHHH
BTOPOTO NOpsAAKa. J[naMeTpbl 1 aCHMIITOTUYECKUE HAIIPABICHMSL.

12

20

Pa3znen 2. AHajuTHYeCcKasi reOMETPUS B IPOCTPAHCTBE

12

22




Tema 1. 1 4
BekTopHoe npousBeaenne BekTopoB. Onpenenenne. CBoiicTBa. BoipaxkeHue

yepe3 KOOPANHATHI

Tema 2. 1 2
CvemanHoe mnpou3BeleHHe BeKTOpoB. Ornpenenenue.  CBoiicTBa.

Bripaxkenue uepe3 KoOpIMHAThI.

Tema 3. 2 4
Il1ockocTh B MPOCTPAHCTBE M CHIOCO0BLI 3a/IaHUsl. YPaBHEHHUS JIOCKOCTH,

3a/IaHHOM TpeMs TOUYKAMHU: ITApaMETPUUYECKHE YPaBHEHHUS INIOCKOCTH,

3agaHHO# Tpemst Toukamu. OO11ee ypaBHEHHE TNIOCKOCTH B TPEXMEPHOM

IIPOCTPAHCTBE.

Tema 4. 2 2
IIpsimMble B TPEXMEPHOM NMPOCTPAHCTBE. PaziuHble ypaBHEHUS IPAMON B

npocrtpancTse. [lapamMerpuueckre ypaBHEHUS IPSIMOM, 3aIaHHON TOYKOM U

HaIPaBJISIOIMM BEKTOPOM; KAHOHMYECKUE YPABHEHUS IPSMOM. YpaBHEHUS

IPsIMOM, 3aJaHHOW JByMs TOYKaMU: [TApaMETPUUECKHUE YPABHEHUS MIPSMOH,

3a/IaHHOM JBYMS TOYKAMH, IPYIHM€ YpaBHEHHMs. 3aJaHue IpsIMOU B

TPEXMEPHOM MPOCTPAHCTBE CUCTEMOM JIBYX JIMHEWHBIX YPABHEHHM OT TPEX

MIEPEMEHHBIX.

Tema S. 2 4
AddunHble cBolicTBA NMPSAMBIX M IIOcCKOcTeil. AdduHHBIE CBOMCTBa

OpsAMBIX M IUIOcKocTed. IlomympocTpaHcTBa, Ha KOTOpBIE IUIOCKOCTH

pa3buBaeT TpeXMEpHOE MPOCTPAHCTBO. B3auMHOE pacroniokeHue MpsIMBIX U

IIJIOCKOCTEN

Tema 6. 2 2
MeTpuyeckue CBOWCTBAa MNPSAMBIX M IUIOCKOCTEH B IMPOCTPaHCTBE.

PaccrossHue OT TOYKM 1O IUIOCKOCTU. PaccTosHue Mexay AByMs

TJIOCKOCTAMU. YIJIbI MEXAY IUIOCKOCTSIMU. PaccTostHUE OT TOUKH 10 TPSIMOM.

Tema 7. 2 4
IToBepxHOCTH BTOPOro NOpsiAKa B mpocTpancTBe. OnpenencHue.

[Tpumepsl. Kanonnueckue ypaBHenus. Teopema 0 kinaccu(UKaINM..

Uroro 38 56

4. YYEBHO-METOIWYECKOE OBECIIEYEHUE CAMOCTOATEJBbHOM PABOTbBI

OBYYAIOLIIUXCHA
Tembl pi1s H3zyuaembie | Koumu Dopmbl Meroanyeckue Dopmbl
CaMOCTOATE ] BOIIPOCHI €CTBO | CaAMOCTOSITE] obecneyeHust OTYETHO
bHOTI'O JacoB bHOM CTH
U3y4YeHHUs padoThl
1.ITonsipubie | [Momsipubie 10 N3ydenue http://mathhelpplanet.co | Ompoc
KOOpAMHATHI KOOpAMHATHI yueOHoM m/
HAa IJIOCKOTH JIUTEPATYPHI,
Y WX CBSI3b C penieHue
JIEKapTOBBIMHU 3a1a4
KOOpANHATAM
u
Kpussle,
3a/1aHHBIC B
MOJIIPHOMN
cucreme
KOOpAMHAT




2.0npenenute | Marpua, 10 Uzyuenue http://mathhelpplanet.co | Ompoc
m 2-3 OIIpeICIUTEN y4eOHOU m/
nopsiIka b, €TO JUTEPaTyphl,
BBIYUCIICHHUE pelieHue
3azau
4.CBs13b Dopmybt 14 N3ydenue http: Ompoc
KOOPIMHAT nepexoa, yueOHOI /leek.diary.ru/p16597094
TOYKH B Marpuia aureparypsl, | 4.htm
Pa3JIMYHbBIX nepexoja pelieHue Aranacsu JI.C., ba3buieB
cucremax 3aaa4 B.T. I'eomerpus. Y. I. M.,
KOOpAWHAT 2007.—336 c.
5.00mas [Tepeceuenue 16 Nzydyenune http: Ornpoc
TEOpUsl JIMHUW | JTMHUU y4eOHOU /leek.diary.ru/p16597094
BTOPOTO BTOPOTO auteparypsi, | 4.htm
HopsiiKa nopsiika  C pelieHue Aranacsn JI.C., ba3bines
MIPSMOM. 3agau B.T. I'eomerpus.U. |. M.,
Kacarenbnas 2007.—336 c.
K JTUHUU
BTOPOTO
MOpsIKA.
[uamerpel u
ACUMITOTHYE
CKHue
HaIpaBICHUS.
6.00m1as KacarenbHas 22 Uzyuenue http: Omnpoc
TEOPHSI IUIOCKOCTh y4eOHOU /leek.diary.ru/p16597094
noBepxHoctel | Kimaccuduka auteparypsi, | 4.htm
BTOPOTO s pelieHue Aranacsn JI.C., ba3bineB
ops AKa MMOBEPXHOCTE 3a7a4 B.T. I'eomerpusa.U. |. M.,
i BTOpOro 2007.—336 c.
TOPSIIK
7. IBnxenue | I'pynma 20 N3yuenne http: Omnpoc
JIBYOKCHUS U yueOHOI /leek.diary.ru/p16597094
ee auteparypsl, | 4.htm
MOJArPYIIIBL. peuieHue Aranacsn JI.C., ba3bineB
Tunossie 3a1ad B.T. Teomerpus.U. |. M.,
3a1a4H. 2007.—336 c.
8.Adpdunnbie | I'pynma 22 N3yuenne http: Omnpoc
npeoOpa3oBaH | apPUHHBIX y4eOHOU /leek.diary.ru/p16597094
us npeoOpa3oBa auteparypsl, | 4.htm
HUH U ee pelieHne Aranacsg JI.C., ba3buies
MIOATPYIIIBI. 3a7a4 B.T. Teomerpus.U. |. M.,
TumnoBbie 2007.—336 c.
3aa4H.
9.Anre6panye | .Knaccudpuka 20 N3yuenne http: Omnpoc
CKUE JIMHUM U | IS JTMHUHN 2 yueOHOI /leek.diary.ru/p16597094
MOBEPXHOCTU | MOPAIKA auteparypbl, | 4.htm
| u 2 nopsAka | OTHOCUTENIBH penieHue Aranacsn JI.C., ba3bineB
B apPHUHHBIX | O TPYMIIBI 3a7a4 B.T. I'eomerpus.U. |I. M.,




NPOCTPAHCTBA
X.

adpuHHBIX
npeoOpaszoBa
HUU U
OTHOCHUTEIIbH

O TPYIIIbI
JIBIDKCHUN

2007.—336 c.

Hroro

134

®OHJI OHEHOYHbBIX
IMPOMEXYTOYHOU ATTECTAIIM 11O JUCIIAITJIMHE

CPEIACTB

AJsA  ITPOBEIEHUWSA

TEKYIUEH M

5.1. Hepeqeﬂb KOMIIETEHIIUH ¢ YKazaHUuEM I3TalloOB UX (l)OpMI/IPOBaHI/Iﬂ B Ipouecce 0oCBOCHUA

00

a30BaTeJbHOM NMPOrPpaMMBbI

Koa m HauMeHOBaHHe
KOMIICTCHIIUN

Jrtanbl GOpMHUPOBAHUS

3HAHUU

OIIK-8 - Crioco0eH OCyIIeCTBIsATh
[eIarOrMYECKYIO SSITEIbHOCTD Ha
OCHOBC CIICIHAJIbHBIX HAYYHBIX

1. Pabota Ha y4eOHBIX 3aHATHIX.
2. CamocrosTenbHas padboTa.

5.2. Onucanue mokasarejed u KPpUTEPUEB OLCHUBAHUA KOMIIETEeHIIUH Ha PA3JHYHBIX JTalax
HX (l)OpMHpOBaHI/Iﬂ, OIMHCAHMEC IIKAJ OHCHUBAHUSA

OnenuBaem | YpoBeHb Oran Onucanue Kpurepun | llxana
bIC chopmMupoBaHHO | GOpMUPOBAHUS IoKa3aresici OIICHMBAHU | OICHHBAH
KOMIICTCHII | CTH i ust
u
OIIK-8 [ToporoBsrit 1. Pabora na 3Hars: ITocemenn | 41-60
%’T{G6HHX 3aHATHUAX. .COBpeMeHHLIe e,
Cavocrosre | TCOPHH H METOIBI B | KOHCIICKT,
MbHas paGoTa. obnacTu MpaKTHYeC

TeOMETPUH; Ke paboThI,

*3HAYCHHE ¥ MECTO | JIOMAIIHHE

JUCIIUIUINHEI B 3a/1aHus,

o01ieit kapTuHe KOHTPOIIbH

MHpa. ast pabota ,

YmeTsh: 3K3aMEH

*SICHO M JIOTHYHO

U3J1arathb

MTOJTydeHHBIC

0a30BbIC 3HAHMUS;

*JICMOHCTPHUPOBATH

IMOHMMaHUe 00IIeH

CTPYKTYPBI

IUCLIUILINHBL U
B3aHMOCBSI3H C

JIPYTUMU
JUCIUIIIMHAMUI




*permaTh 3a1a4m,
CBSI3aHHBIE C
T€OMETPHH, C
y4ETOM
COBPEMEHHBIX
JOCTHKCHUN
HayKH;
*TIIPUMEHSITh
nH(pOpMAITMOHHO-
KOMMYHUKAITUOHH
bI€ TEXHOJIOTHH
st 3P PEeKTUBHOTO
pelIeHMs HayIHbIX
Y TIPHUKJIaTHBIX

3a7a4
o0acTH.
[TpoaBUHYTHIM 1. Pabora na 3Harh: IMocemenu | 61-100
YUCOHBIX 3aHITUAX. *COBPEMCHHBIC e,
2 Carocrogre | TCOPHH U METOJIBI B | KOHCIICKT,
NbHAs paboTa. oOmnactu IIpaKTHueC
TCOMETPHH; Ke paboThI,
*3HAYEHHE U MECTO | JIOMAIIHHE
JUCIUILUINHEI B 3a7aHus,
oOuieil kapTuHe KOHTPOJIbH
MHpa. as pabota ,
VYMeTh: JK3aMEH
*SICHO U JIOTHYHO
H3jararb
MOJTy4YEHHBIE
0a30BEIC 3HAHUS,
*JICMOHCTPHUPOBATH
IMOHUMaHUe OOIIeH
CTPYKTYPBI

TVCIUTUTAHBL 1
B3aMOCBSI3H C
JPYTUMH
JTUCLUIUIMHAMU
spemiarh 3aJa4u,
CBSI3aHHBIE C
T€OMETPHH, C
y4ETOM
COBPEMEHHBIX
JOCTHKECHUHN
HayKH;
*IIPUMEHSTH
MH(POPMALIMOHHO-
KOMMYHUKAITHOHH
bI€ TEXHOJIOTUU
111 3¢ (HEKTUBHOTO
peleHus HayqHbIX
Y TIPUKJIaTHBIX
3a1a4y

Bmaners:




*CIIOCOOHOCTBIO K
JIOTUYECKOMY
pacCyXJICHHUIO;
OCHOBHBIMH
METOIaMU
pelIeHus 3a1a4,
chopMymHMpOBaHHBI
MU B paMKax
MPEAMETHOM
o0JacTH.

5.3. TumnoBble KOHTPOJIbHbIEC 33aJaHMSl MJIH HHbIE MATepPUAJIbl, HEOOXOAUMBbIe IJIsl OLEHKHU
3HAHUIN, YMEHMH W HABBIKOB M (MJIM) ONbITA JAeSTEJbHOCTH, XapaKTEePU3YKIIHEe JTalbl
(¢opmMupoBaHNsi KOMIIETEHIIUI B MpoLecce OCBOCHUSI 00Pa30BaTeIbHON IPOrPaMMBbI.

IIpuMepnl JOMAINTHUX 3aXaHAH

ITo Pa3neny 1, rTemam 2-3:

1. lan napamnenorpamm ABCD. Touku E u K — cepenunsl ero napamienbHbIX cTOpoH. [lokaxkure,
yto npsimbie BK u DE nensat quaronans AC Ha Tpu paBHBIE YaCTH.

2. llana tpamenus ABCD. Otnomenue ocHoBanmii AD u BC paBuo 2. Touka M — cepenuHa
6okoBoii ctoponbl CD. Touka P — Touka mepeceuenus BD u AM. B kakom oTHomieHuu touka P
JnenuT nuaronains BD?

3. Han napamnenorpamm ABCD. Touka K nenut cropony AD B otHomienuu k. Touka P — Touka
nepeceuenust BD u CK. B kakom otHomenuu touka P nenut nuaronans BD?

4. Nan npaBuibHbid TeTpasnp ABCD. Touku M u N — cepenunsl pedep DA u DB. Haiinure yron
mexay npsMbiMu AN n CN.

ITo Pa3neny 2, remam 1-2:

Han kyo ABCDA'B'C'D'. Touku M u N — cepenunst pedep AD u CC".
1. Haiinure yrisi

a) mexxay ockoctsmu BB'C'C u BC'M, ABCD u BNM,;

6) mexxay npssmoit MN u rutockoctsio ABC,

B) Mexxy npsmeiMu MN u BA'.

2. Haitnute paccrosiaus T) oT Touku N 1o minockoctu MB'D',

n) ot Touku N 1o mpsimoii BC',

€) MeX[y IUIOCKOCTSIMH,

x) Mexay npsmbeima MN 1 BB'.

ITo Pa3neay 3, Tema 3:

[TpuBenuTe mpuMepsl 3aad MO JIEMEHTAPHON I'€OMETPHUH, KOTOPHIE MOXKHO PELIUTh C MOMOLIBIO a)
nBrKeHU 1 6) ahGUHHBIX TpeoOpa3oBaHUil.

10




IIpumepnl npakTHYeckux pador (1 cemectp)

IIo Pa3zneny 1, tema 3:

[TpuGopbI 1 MaTepHasIbl: YSPTSIKHBIC HHCTPYMEHTBI, OymMara B KJICTOUKY.

Xop paboThI:

1. TocTpouts ABe pa3IM4YHbIC TPAMOYTOibHBIE cicTeMbl koopaunar Oij u O'')'.

2. Ompenenuth KOOpAUHATHI TOYKH O’ OTHOCHTENILHO cucTeMbl koopauHar Oij U KOOPIHHATHI
BEKTOPOB I',]' OTHOCUTENIBHO 0a3uca l,).

3. TloctpouTh TPOU3BOIBHYIO TOUKy M. OmnpeneauTbh KOOpAMHATBI TOYKH M OTHOCHUTEIBHO
cucremsl koopaunat Oij u O'i'j'.

4. VlccrnenoBarh 3aBHCUMOCTh ~ MEKAY KOOPJMHATaMU TOYKHM M B Pa3iIHyYHBIX CHCTEMax
KOOPJIMHAT.

IIo Pa3zneny 1, tema 4:

[Tpubopk! 1 MaTepuabl: YSPTEIKHBIE HHCTPYMEHTBI, Oymara B KJICTOUKY.

Xop paboTHI:

5. IocTpouTh MpsAMY0, MPOXOIMAIIYI0 dYepe3 Touky M(a,b) ¢ HampaBiISFOIIAM BEKTOPOM
m{c,d}.

6. HMccaenoBarh pacnosioKeHHE MPSAMON B 3aBUCHMOCTH OT 3HadeHui @, b, ¢, d. s sToro npu
(buKCHPOBaHHBIX JIIOOBIX TPEX MapaMeTpax MEHSATh YETBEPTHIH Mmapamerp.

7. Jns Kaxa0ro ciyvasi HallucaTh BCE BUJIbI YPABHEHUH MPSIMO.

8. MccnenoBarh ypaBHEHHsI B 3aBUCUMOCTH OT 3Ha4YeHuit @, b, ¢, d.

IIpyMepbl NPAKTHYECKUX 3a1aHNI K IK3aMeHY (1 ceMecTp)

1. Maiite ompezneneHue BEKTOPOB M HaIpaBlIEHHBIX oTpe3koB. IlpuBenure mnpumep. Yro
3HAUUT OTJIOKUTH BeKTOp OT Touku? Kak ckiaaplBaTh W yMHOXaTb Ha 4MCIa BEKTOPHI?

2. JlaiiTe ompeneieHHs] KOJUIMHEAPHBIX U KOMIUJIAHAPHBIX BEKTOPOB.
Han mapamenenurnen ABCDA'B'C'D'. PaccmoTpuMm Bce BEKTOPBI, COCAMHSIONINE €0
BepuinHbl AB, AC u T.x..
a) Beimumure w3 HUX  HECKOJBKO BEKTOPOB, KOMIUIaHapHBIX BekTopy AB (mms |
Bapuanta) BC, CD, DA, AA', BB', CC', DD', A'B', B'C' ans BapuantoB Il - X cooTBeTcTBEHHO.
0) BeimumuTe m100yr0 mapy HEKOJUIMHEAPHBIX BEKTOPOB.
B) Brimumute mro0bie 4 TpOHKHM KOMIUTAHAPHBIX, HO HE KOJUTMHEAPHBIX BEKTOPOB.
r) Bemmumure mo0yio TpOHKYy HEKOMILIaHAPHBIX BEKTOPOB.
n) Haiite ompeneneHue 0Oa3uca BEKTOPHOTO MPOCTPAHCTBA.
[Tycte Ha cropone CC' mapamrenenumena JIeKHUT Todka M,
CM=k MC', tme k=1,..10 mms I, ..X BapuaHTOB COOTBETCTBeHHO. HaliuTe KOOpPAMHATHI
Bektopa A'M' B Oaszuce AB', AD', AA"

3. JlaiiTe ompeneneHue CKaJISIPHOTO MPOU3BEICHHUS BEKTOPOB.

Jlaubl Tpu Bektopa a, b, C, rae

la/l=2, Ib/=3, a Lc, (ab)=45, /c/=1.

Haiinure 3HaueHue BbIpakeHUs

la-c/*+(@+bh, ka), rze k=1,...,10

st 1,..,X BapHaHTOB COOTBETCTBEHHO.

KakuMy CBONCTBaMH CKaJIsIpHOTO IPOM3BEIEHUsS BBl BOCIOJIB30BAINCH?
Cdhopmynupyiite ux.

4. JlaiiTe ompeaeneHHe OPTOHOPMHUPOBAHHOTO 0a3uca BEKTOPHOTO IPOCTPAHCTBA.
Haubl Ba BekTopa a=1i+j, b=j+Kk,
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rme I, J, K - OpTOHOPMHpPOBaHHBIH 0a3MC TPEXMEPHOTO BEKTOPHOTO IPOCTPAHCTBA.
Haiinute ckanspHoe TNpou3BeIcHHE BEKTOPOB «a u Db, yrom mexmy Bekropamu ¢ a u b u
mmny /ad/, tae j =1,..,10 mis I,...,X BapuaHTOB COOTBETCTBEHHO.

5. Jlaiite ompenenenue apGUHHON CUCTEME KOOPIUHAT.
Han napamnenenunenq ABCDA'B'C'D'. Touka M nexut Ha orpeske A'C', mpuuem A'M =K
MC', rne k=1,...,10, mus I,...,X BapuHaHTOB COOTBETCTBEHHO.
a) Haiigure xoopamuarel Touku M(X,y,2) B addunnoii cucreme koopaunar A, AD, AB,
AA'.
0) HalimuTe 3HaYeHWE BBIPAKCHHS X +y2 + 7 Bepno nu, yto
IAM/ = X2 +y* + 72 ?
[aiite ompeneneHue MPSAMOYTroJbHONM CUCTEMbI KOOPJMHAT.

IIpuMepbl NPaAKTUYECKUX 3aJaAHMI K dK3aMeny (2 cemecTp)

1. Hdaiite ompejaesneHUe BEKTOPHOTO IMPOU3BEICHUS BEKTOPOB.

a) Haiinute miomans ABC, eciu OTHOCHTEIBHO HEKOTOPOW MPSMOYTOJIbHOW CHUCTEMBI
KOOPIMHAT ero BEPIIHHBI UMEIOT KOOPIMHATHI
A(; 2; 0), B(0;3;4), C(-1; 0;1), rme k=1,...,10 mus I,...,.X BapHaHTOB COOTBETCTBEHHO.

0) Haiigure mnmuny Beicotel AH Tpeyronmpauka ABC.

2. JaiiTe ompenelieHHE CMEUIAHHOTO IMPOU3BEICHUSI BEKTOPOB.
Haiimute oO0bem terpasapa OABC, eciu ero Bepmuabl umeroT koopaumuatel O(K; K; K),
A(2; 0; 0), B(0;3;0), C(0;0;4), rme k=1,..10 mus I,...,X BapuaHTOB.
a) OTHOCHTEIILHO HEKOTOPOW MPsIMOYroyibHON cucteMbl koopauHat Oijk
0) orHocuTenbHO adduuHOM cucTemMbl KoopauHar Oejee;
e e=i+j, &=j+k e=Kk+i.

3. Haun terpasmp OABC. Touka M nexut Ha otpe3ke OA, mpuuem OM =k Me, rae
k=1,...10 nansa |,..,X BapuaHTOB COOTBETCTBEHHO.

Paccmorpum nBe addunnbie cucrembl koopaunar O, OA, OB, OC u M, MA, MB, MC.
[Myctes X - mr0o0ass Touka TpexmepHoro mpoctpancta, (X, Y, z) u (X', Y, Z') - ee KOOpAMHATHI
OTHOCHUTENILHO TEPBOM U BTOPOI CHCTEM KOOPIMHAT COOTBETCTBEHHO.

3anummre HOopMyNbl MpeoOdpa3zoBaHUsi KOOPAMHAT TOYKU X.

B cnyuae, xorma Touka X SBISIETCS CEpEIMHOM OTpe3ka AB, HalauTe ee KOOpAUMHAThI
OTHOCHUTEIIGHO TIEPBOM W BTOPOH CHCTEM KOOPJIWHAT, TOACTaBbTe B (OPMYIBI MpeoOpa3oBaHHUS
KOOPJIMHAT U TPOBEPHTE, MONydyarcsl JU TOXKIECTBA.

4. JlaiiTe ompeneieHHe OPHEHTAIlMU BEKTOPHOTO MPOCTPAHCTBA. BBIACHUTE, OIWHAKOBO
1581051 TIPOTHBOITOJIOKHO OpPUCHTHPOBAHBI TPOUKH BEKTOPOB
OA, OB, OC u MA, MB, MC wu3 mpenpsinymeii 3amauu. [IpuBeaute cBOil mpumep ABYX TPOEK
BEKTOPOB, OPHEHTUPOBAHHBIX MPOTHBOIIOJIOKHO.

IIpumepHbIe TeOpeTHYECKHE BONPOCHI K dKk3amMeHy (1 cemecTp)
1.BexTop. Onepanuu Haj cCBOOOAHBIMU BEKTOpaMU (CIIOKEHUE U YMHOXKEHUE Ha YUCIIO).
KonnnHeapHbie M KOMIUIaHAPHbBIE BEKTOPBHI.
2.JIuHeliHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.
3.BexTtopHoe npocTpaHcTBO. ba3znuc U pa3MepHOCTh BEKTOPHOI'O IPOCTPAHCTBA.
4. KoopMHAThl BEKTOPOB.
5.CxansgpHO€E NIPOU3BENECHNE BEKTOPOB.
6.ApdunHnas cucrema koopauHat (apPuHHBIN perep) Ha miIockocTu. IIpsMoyronbHas nekapToBa
CUCTEMA KOOPAMHAT (OPTOHOPMHUPOBAHHBIN penep).
7.PaznuuHble ypaBHEHUS IPSIMOM HA INTIOCKOCTH.

12



YcnoBue KOJITMHEAPHOCTH BEKTOpa U MPSIMOH, 3aJaHHOH OOLIMM ypaBHEHHEM

[TonmymmockocT, Ha KOTOphIE MpsiMasi pa30UBAET IIOCKOCTbD.

3aaHue yrioB, 00pa30BaHHbBIX JIByMs [IEPECEKAIOLUIMMUCS MPSIMbIMH Ha IIJIOCKOCTH.

MeTtpuueckre CBOMCTBA MPSAMBIX HA MJIOCKOCTH:

HopmanbpHbiit BEKTOp MPAMOIA, 3aJaHHOI 0OLIMM ypaBHEHHEM.

VYron Mexy IByMs MPSIMBIMH, 33JaHHBIMUA OOLIIUMH YPaBHEHHUSIMH.

Yron Mexay IOByMS NpSMBIMH, 33JaHHBIMH TpaduKaMHu JWHEHHBIX (QYHKIMHA OT  OXHOU

MIEPEMEHHOM.

PaccTosinue oT TOUKH 10 MPSMOi, 3aJaHHOM OOIIUM YpaBHEHHEM.

Paccrosiane Mex 1y mapaiebHbIMUA IPSIMBIMU, 33/IaHHBIMU OOIIUMH YPaBHEHHUSIMH.

9. Vron wMexay MNpsAMBIMH Ha IUJIOCKOCTH C M3BECTHBIMU HAIPABIAIONIMMU BEKTOPaMHU.
Paccrostnue or TOUKM A0 OpPSAMOM, 3aJaHHOW TOYKOM M HANpPaBJISIOIIMM BEKTOPOM, Ha
IIJIOCKOCTH.

10. Dnnumnc. Kanonnueckoe ypaBHenne. CBOHCTBa

11. T'unep6oma. Kanonnueckoe ypaBaenue. CBOCTBA.

12. ITapabona. Kanonnueckoe ypaBHenue. CBoiCTBa.

I e

o N

[TprimepHBIe TEOpETUUECKUE BOIIPOCHI K IK3aMEHY (2 ceMecTp)
1.00mee ypaBHeHMe KpuBOM 2 mopsaka Ha IulockocTH. Knaccudukanuss KpHUBBIX BTOPOIo
IIOpsI/IKa Ha IIOCKOCTH.
2. OpueHTanusi MHOXeCTBa (I€éOMETpPUYECKUX) BEKTOPOB HPSAMOM, IJIOCKOCTH M TPEXMEPHOIO
IIPOCTPAHCTBA.
3.IloHATHE  BEKTOPHOIO IPOM3BEAECHUS B TPEXMEPHOM OPHUEHTHPOBAHHOM  IPOCTPAHCTBE.
I'eoMeTpryeCcKHil CMBICI BEKTOPHOTO ITPOU3BEICHUS.
4.BekTopHOE IPOM3BEICHIE B KOOPAMHATAX.
5.CBolicTBa BEKTOPHOTO ITPOU3BEIEHUS B BEKTOPHOM IIPOCTPAHCTBE.
6.ITonsaTHE CMEIIAHHOTO TPOMU3BEACHHUS B TPEXMEPHOM OPHEHTUPOBAHHOM IIPOCTPAHCTBE.
I'eoMeTprYECKHl CMBICI CMELIAHHOTO ITPOU3BEICHHUS.
7.CMer1aHHOE IPOU3BE/IEHUE B KOOPIUHATAX.
8.CBoiicTBa CMENIAaHHOTO IPOM3BEICHUSI.
9.¥YpaBHEHMSI IIIOCKOCTH
10.YpaBHeHus npsiMOl B IPOCTPAHCTBE
11. Metoxn ceuennit
12. TToBepXHOCTH BTOPOTO TOPSIKA

5.4. MeTonnueckue MaTepHaJibl, ONpeaessiiolne NMpPoueaypbl OLEHUBAHUS 3HAHMI, YMeHMH,
HABBIKOB M (WIH) ONbITA [eATEJbHOCTH, XAPAKTEPU3YWINUX IJTanbl (opMupoBaHUs
KOMIIEeTEeHI M.

IIpouenypa oleHMBaHKs 3HAHUN U YMEHUW COCTOUT U3 CIEAYIOLIUN COCTABHBIX JIEMEHTOB.

1. Vuer nocemaeMOoCTH JEKIUOHHBIX M TPAKTUYECKUX 3aHATUH OCYLIECTBISIETCS IO
BEJIOMOCTH IPE/ICTABICHHON HIDKE B (hopMe TaOIHIIbI.

Ne | ®amunus 1.0. [Tocemenue 3ansaTuii
/11
1 2 3 4 9
1.
2.

2. Eciu B cemectpe ecTh 5k3aMeH (3To 1, 2 cemecTpbl) TO Oajuibl BBICTaBISIIOTCS B
COOTBETCTBHUHM CO CIEAYyIOLIEeH Tabiauie.
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No DaMmst Cymma 0ajutoB, HAOpaHHBIX B CEMECTpe JK3aMeH
/11 H.O. ITocemenn | Hammune [Ipaktnueckue | Jlomamrnee KonTpomnbhas
€ 3aHATUN | KOHCIIEKTO | paboThI 3a/1aHue pabora
B (pewenue
3aJ]1a4)
10 10 10 10 20 40

1.

2.

Bainel HAYUCIISIOTCS CIIEAYIOMUM 00pa3oM.

[TocelieHue 3aHATHM:
8-10 6amnos, ecnu cryaeHT nocetmst 71-90% ot Bcex 3aHATHH,
5-7 6amnoB, eciu cTyneHT mocetun 51-70% oT Bcex 3aHATHH,
2-4 6aina, ecnu ctyaeHT nocetun 31-50% oT Bcex 3aHATHH,
0-1 6ainn, ecu crynert nmocetun 0-30% ot Bcex 3aHATHIA.

Hannune KOHCIIEKTOB:
8-10 6ainos, ecnu cryaeHT umeeT 71-90% Bcex KOHCIIEKTOB,
5-7 6amoB, eciu cTyneHT umeeT 51-70% BceX KOHCIIEKTOB,
2-4 6amna, ecnu ctyneHT umeet 31-50% Bcex KOHCIEKTOB,
0-1 6am, eciu cryneHnt umeet 0-30% BceX KOHCIIEKTOB.

[TpakTrueckue padboThl (pelieHue 3aaa4):
8-10 6ainnos, ecnu cryaeHt pemuni 71-90% Bcex 3aaad,
5-7 6amtoB, ecnu cTyneHT pent 51-70% Bcex 3amad,
2-4 Gamna, ecnu ctyneHT pemri 31-50% Beex 3aaay,
0-1 6ann, ecnu crygent permmi 0-30% Bcex 3aaad.

JlomarniHee 3aganue:
8-10 Gayos, ecnu ctyaeHT BoimoaHWI 71-90% Bcex 3amaHui,
5-7 GannoB, eciu CTyeHT BoinonHua 51-70% Bcex 3agaHuid,
2-4 6ayuta, eciu cTyneHT BeimoHMI 31-50% Bcex 3amaHuid,
0-1 6ann, ecnu cryneHT BoimonHua 0-30% Beex 3a1aHUM.

KontponwHnas pabora:
8-10 Gaios, ecnu ctyaeHT BoimoiHWI 71-90% Bcex 3amaHui,
5-7 GannoB, eciu CTyIeHT BoimonHuI 51-70% Bcex 3aaaHuid,
2-5 6arta, ecim cryneHT BeimoHmII 31-50% Bcex 3amanui,
0-1 6amn, ecnu crynenT Beimoaaua 0-30% Beex 3aaaHUi.
[Tpy HEBBIIOJTHEHUH KOHTPOJILHOM paOOTHI CTYIEHT HE JIOMYCKASTCS K 3a4€Ty H/HITH YK3aMEHY.

Onenka 3a ok3amMeH cocraBisger 40 OamioB. DK3aMEHAIMOHHBIM OWJIET COCTOMT U3 JIBYX
TEOPETUYECKUX BOMpPOCcOB (o 15 6aymioB 3a OTBET HAa KaXJbld M3 JABYX BONpocoB) M 3agauu (10
6aioB).

bamnmer  31-40 xapakTepu3yrOT TOJIHOE YCBOCHHE TEOPETHUYECKOT0 M  MPAKTHYECKOTO
Marepuasa: CTyAEHT BIAJEET 6Gcemu TIOHATUSAMH Kypca, yMEeT [0Ka3aTb 6ce TEOPEMBbI U3
JIEKIIMOHHOT'O Kypca M pelIaeT 6ce 3aJ1aud U MpUMeEpbl U3 MPUBEIEHHBIX 3aJaHHH.

bamnmer 21-30 XxapakTepu3ylOT OCHOBHOE YCBOCHHE TEOPETUYECKOTO M MPAKTHYECKOIO
Marepuaya: CTyACHT BIAJEET Gcemu TOHATUAMHU Kypca, yMEET [0Ka3aTb OCHOGHble TEOPEMBI W3
JIEKIIMOHHOTO Kypca U PEIIAeT OCHOGHble 3a]1aui U PUMEPHI U3 IPUBEICHHBIX 3aaHUM.

bamner 11-20 xapakrepusyloT 3HaHUE (0e3 00KA3amenbCmed) OCHOBHbIX TEOPEM U (OPMYI
Kypca, OCHO6HbIX TIOHSATHHM Kypca U yYMEHHE pellaTh 3ajJadyu, sBisdmomuecs 00001ieHneM 3amady
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UIKOJIbHO20 Kypca MaTEMaTUuKH.

Bbamner 0-10 BeICTaBISETCS CTYACHTY, €CIIM OH He 3Haem OCHOBHBIX TeopeM u (HopMyn Kypca,

OCHOBHEBIX IIOHSTHH U He Ymeem peulaTh 3aaa4u, SABJIAIOIIUCCA 0606H_[CHI/IGM 3aaa4 UKOIbHO20 Kypca
MaTCMaTuKu.

3. CTyneHT cUMTaeTCsl aTTeCTOBaHHBIM, eciii oH HaOpan 41-100 6amos.

OrieHka 110 5-0ajpHOI cucTeme Ouenka o 100-0anbHON cucreMe

5 (OTauyHO) 81-100

4 (Xopormio) 61-80

3 (YoBIETBOPUTEIIHHO) 41-60

2 (HeynoBieTBOPUTEIHHO) 0-40

6.

6.1.
1.

2.

YYEBHO-METOJNYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJIMHBI

OcHoBHasi JiuTeparypa

[Ituneina, .B. AHanuTtHueckas reomMeTpust : Kypc jJekiui : yue6.mocodue / M. B. [Itunsina.
- M. : MT'OY, 2015. - 310c. — TekcT: HENOCPEACTBEHHBIM.

AunekcanapoB, II.C. Jlekuuu 10 aHAJUTHYECKOM TIE€OMETPUH :  IIONOJIHEHHBIE
HEOOXOJMMBIMU CBEICHUSMH U3 alreOpsl ¢ MPWIOK.cOOpaHus 3amad, CHAOKCHHBIX
pemenusiMu, cocraBieHHoro A.C. ITapxomenko / I1. C. AnekcaHapoB. - 3-€ U3/1.,CTEPEOTHIL. -
CIIG. : Jlansb, 2019. - 912¢. — TekcT: HEMOCPEICTBEHHBIH.

boprakoBckuii, A.C. AHanuTHYeCKasi TeOMETpHsI B IpUMeEpax U 3aaadax: YdueOHoe mocobue /
A.C. boprakosckwuii, A.B. [lanTtenees. - 2-¢ uzn., crep. - M.: HULl UH®PA-M, 2016. - 496 c.
— Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=515990. (mara oOparieHus:
26.07.2019). - Pexxum nmoctyna: [uis aBTopu3. nonb3oBariein DBC znanium.com. — Tekcr :
AJIEKTPOHHBIN

6.2. lonostHUTEIbLHAS JIATEPATYpPA

1.

2.

[MpuBanos, N.N. Ananutudeckas reomerpus : ydeOnuk / WM. W. IlpuBanos. - 38-e wm3n.,
crepeoturt. - CII6. : Jlanb, 2010. - 304c. — TekcT: HEMOCPEACTBEHHBIH.

Ilpusanos, U. M. Anamutuueckas reoMeTpus : yaeOHuk st By30B / U. U. [lpusamo. — 40-¢
u3M., ctep. — Mocksa : M3narenscTBo FOpaiit, 2019. — 233 ¢. — (bakanaBp u crienuaiucr).
— ISBN 978-5-534-01262-0. — URL: (mara
obpamenus: 26.07.2019). - Pexum noctyna: ans aBropu3. nojis3oBamieir DbC HOpait. —
TeKCT : 3EeKTPOHHBIN

Wnbun, B.A. Ananutnyeckas reometpusi [DnekTpoHHbIN pecypce] : Yueb. [ns By3os / Unbun
B.A., Ilo3usik O.I" - 7-e u3n., crep. - M. : ©USMATIIUT, 2012. - (Kypc Bbiciieii MaTeMaTHKu
U MareMarudeckoi ¢usuku). - http://www.studentlibrary.ru/book/ISBN9785922105118.html.
(mata obpamenus: 26.07.2019). - Pexum pocryna: st aBTOpu3. mnosb3oBariein ObC
KoncynpraHT cTynenTa. — TeKCT : 2IeKTpOHHBIN

OcteutoBckuit, A. H. AHanutuueckas reoMmeTpus [ INeKTpOHHBIN pecypc] : yueb. mocooue /
A. H. OctpuioBckuii. - Kpacnosipek : Cub. denep. yu-1, 2011. - 92 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=229150 (mara obparienus: 26.07.2019). -
Pexxum moctyna: ans aBropus. noib3oBarieid ObC YHuBepcuTeTckas 6uOnmoTexa oHIaiH. —
TeKCT : 3NeKTPOHHBIN

bappun N.U. Ananutuueckast reometpusi: YueOHuk 1i1st By3oB./ baspun .M. M.: Beicu.1ik.,
2005. - 85 c. — TekcT: HEMOCPEACTBEHHBIN.

Beceno A.Il. Jlekuuu mo aHanmuTudeckod reomerpuu: Yued. mocobOue./ A.I1.Becenos,
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http://znanium.com/catalog.php?bookinfo=515990
https://biblio-online.ru/bcode/433810
http://www.studentlibrary.ru/book/ISBN9785922105118.html
http://biblioclub.ru/index.php?page=book&id=229150

E.B.Tpowurkwuii- CII6.: JIanb, 2003.- 160 c. — TekcT: HEMOCpEICTBEHHBIN.

6.3. Pecypcbl nH(pOPMAIIHOHHO-TEJIeKOMMYHUKALIMOHHOM ceTn « UHTEepHeT»
1. http://mathhelpplanet.com,
2. http: //eek.diary.ru/p165970944.htm

7. METOANYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCHUIIJIMHbI
1. I'panp T.H., Xonuna C.A. Meronnueckre peKOMEHIAIUH 110 TPOBEACHUIO
JIEKLIMOHHBIX 3aHATUH.
2. I'pans T.H., Xonmuna C.A. Metoanueckue peKOMeHJaliuu 00 OpraHu3auu
BBITMIOJTHEHUSI U 3aIUTHI KypCOBOU pabOTHI.
3. I'pans T.H., Xonmuna C.A. Metoanueckue peKOMEHIAIMHU 110 MPOBEACHUIO
71a00paTOPHBIX U MPAKTUUECKUX 3aHITHM.

8. HHOOPMALMOHHBIE TEXHOJIOI'MU JJ151 OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIVIMHE

.JII/IIICHZ%I/IOHHOB nmporpaMmmMHo¢ ol0ecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopMmanmoHHbie CIPABOYHBIEC CHCTEMbI:
Cuctema TAPAHT
Cucrema «Koncynprantl iroc»

Ipodeccnonanbubie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCHHUIIJINHBI

MarepuanbHO-TeXHUYECKOe 00ecTieueHre JUCIUTUINHBI BKITIOYAeT B ceOsl:

- yueOHbIe ayJUTOPUU JAJIS MPOBEJNCHUS 3aHATHM JEKIMOHHOIO M CEMMHAPCKOIro THIIA, KYPCOBOIO
MPOSKTHPOBAHMUS (BBITIOJHEHUSI KYPCOBBIX PadoT), TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYJbTAIIHA,
TEKYLIEr0 KOHTPOJII W TPOMEXYTOYHOM aTTecTallud, YKOMIUIEKTOBAHHbIE y4eOHOM Mebeblo,
JTIOCKOM, IEMOHCTPAaLlMOHHBIM 000pYI0BaHUEM.

- TIOMEIIEHUs JUId CaMOCTOSITeNbHOW paboThl, YKOMIUIEKTOBaHHbIE y4ueOHOHl Mebenblo,
NIEPCOHATBHBIMA KOMIBIOTEPAMHU C TOJKIIOYEHHEM K ceTH VHTepHeT m obecnedeHueM AO0CTyma K
AJIEKTPOHHBIM OMOIMOTEKaM U B JIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBareibHyto cpeny MI'OY;

- TOMEUICHHS Ui XPAaHEHHS W NPOPHIAKTHYECKOTO OOCTYXHBaHHS Y4eOHOTO 00OpYHOBaHUS,
YKOMIUIEKTOBaHHbIE MeOenbto (1IKadbl/cTeNIaKu), HAOOpaMu JeMOHCTPAIIMOHHOTO 000pYI0BaHUS U
y4eOHO-HaTJISAHBIME [TOCOOUSIMU;

- JnabopaTopusi, OCHAIllEeHHas J1abopaTOpHBIM 000OpyIOBaHMEM: KOMIUIEKT YdeOHOH MebenH,
MIPOEKTOP, MPOEKIIMOHHAS TOCKA, TIEPCOHANBHBIN KOMIBIOTEp C MOAKIIIOYCHHEM K cetn MHTepHeT u
o0ecrieyeHHEM JOCTyNa K OJJIEKTPOHHBIM OMOIMOTEKaM W B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyto cpeny MI'OY.
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