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1.INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA
1.1. lean v 3212494 AM CHUTIJIMHBI

Heab ocBOCHUsT TUCUMIINHBI:

Henp0 u3ydyeHHs JUCLUIUIMHBL SBIIACTCA OBJIAJCHUE Y4YallUXCAd HAy4dHbIMH METOJAMHU
TEOMETPUHU, Pa3BUTHE y CTYACHTOB JIOTMYECKOIO MBIIUICHHS, HAaBBIKOB M YMEHUH HCIIOJIB30BaTh
METO/Ibl TEOMETPUHU MPHU PEIIEHUH MPO(GECCUOHAIBHBIX 3a/ad. 3HaHMsI, IOJTy4YEHHbIE NPU U3Y4YEHUH
Kypca «leomerpusi», ¢ OTHOH CTOPOHBI, (HPOPMHUPYIOT MaTeMaTW4YeCKyl0 KyJIbTypy, C IpPYyTOi,
COCTAaBJIAIOT OCHOBY €CTECTBEHHOHAYYHOI'O IIOAXO0AA ITPU MCCIIEN0BAaHUY NIPUPOAHBIX SABICHUM.

3agaum IMCHHUILIUHBI:

Pa3Buth ymeHue IEeMOHCTPUPOBATH CIELHUAIBHBIC HAay4YHbIC 3HAHHs, B TOM YHCIE B IPEIMETHON
obrnactu

3aKkpenuTh BIaJleHH METOJaMH HayYHO-TIeJarorn4ecKoro UCCIe0BaHus B IPEAMETHON 00J1acTH
®oopMHpOBaHUE JJOTUYECKOTO MBIIIICHUS U (POPMUPOBAHUE CUCTEMBI 3HAHHM IO FEOMETPUH,
OBnazneHue COBpEMEHHBIMU METOAAMHU PEIICHUS] HAyYHO-UCCIIEA0BAaTENbCKUX U IPUKIIAAHBIX 3a/1a4,
CBSI3aHHBIX C TE€OMETPUYECKUMU O0bEKTaMU;

1.2. Ilnanupyembie pe3yJbTaTbl 00y4eHUst

B pe3synbrate 0cBOCHMS JaHHOW AUCIUIUIMHBI y 00ydaromuxcsa popMupyrorcs
CJIEIYIOIINE KOMIIETEHIINHU:

OIIK-8 — Cnioco0OeH OCyIeCTBIATh MEIarornIecKyro IeSITeIbHOCTh Ha OCHOBE
CIICIIMAJIbHBIX HAyYHBIX 3HAHUM.

2. MECTO JUCHHAILIMHBI B CTPYKTYPE OBPA3OBATEJIbHON ITIPOI'PAMMBI

JlucuunivnHa BXOAUT B 00sI3aTENbHYIO YacTh Oiokal U sBIsieTCS 00sI3aTeIbHOM AJI U3yUYeHHUSI.
Haubonee TecHO B3aMMOCBsI3aHA C JIMHCWHON aJireOpoli 1 MareMaTHIeCKUM aHaau30oM. I yCBOCHHUS
JTUCITUIIMHBL HEeoOXoauMa TOATOTOBKAa B OObeMe TOJHOW cpemHeil mikonbl. s 0a30BBIX TeM
MaTeMaTHYeCKOTO aHajin3a U3yueHne JaHHOW TUCIUILTMHBI HEOOX0IMMO KaK MPEIIeCTBYIOIICE.

3. OFbEM U COAEP KAHHUE JUCHUIIJINHBI
3.1. O0beM JUCHUIIINHBI

IMoka3aresib 00beMa AMCIMILIMHBI ®dopma
0o0yueHuUst
Ounas
OO0BeM TUCLUILUTMHEL B 3a4€THBIX SAMHUIIAX 9
O0beM TUCHUIUIMHBI B 4acax 324
KonTakTHas pagora: 118,6
Jlexuu 38
JlaboparopHble 3aHATHS 76
KoHTakTHBIE Yachl Ha IPOMEKYTOUHYIO aTTECTAIINIO: 4,6
DK3aMeH 0,6
[Tpensk3amMeHaIMOHHAsT KOHCYIBTAIIUS 4
CamocrosrenbHas pabora 186
KonTpons 19,4

®dopmoii TPOMEKYTOUHON aTTecTalluy SBIsSETCs dKk3ameH B 1,2.

3.2.Conep:xaHue IMCHUILINHBI
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Paznen |.AHaJuTHYECKAS T€OMETPHS HA IJIOCKOCTH 26 44
Tema 1 6 4

JJieMeHTbI BEKTOPHOI1 ajiredOpbl B ipocTpancTBe. HanpasieHHbINH OTPE30K.
Bexkrop. Oneparnuu Haj cBOOOAHBIMU BEKTOPAMU (CIIOKECHHUE U YMHOXKEHUE HA
yncio). KomumnHeapHbie U KOMIUTaHapHbIe BEKTOPHL. JIMHEWHAs 3aBUCUMOCTh U
HE3aBUCHUMOCTb BEKTOPOB. | €OMETPUYECKUN CMBICII IMHEWHON 3aBUCUMOCTH
BEKTOpOB. BekropHoe nmpoctpancTBo. [loHsATHE BEKTOPHOTO NPOCTPAHCTBA.
ba3uc 1 pasmepHOCTh BEKTOPHOTO ITpocTpaHcTBa. KoopanHaTsl BEKTOPOB.
[Tepexon ot ogHOTO Ha3uca K APYromy.

Tema 2. 2 2
CkajsipHoe mnpou3BelaeHue BeKTOpoB. OrmpejeieHne  CKaIIpHOTO
IIPOM3BEJICHUSI BEKTOPOB, YIroil MeXAy [JByMms BekTtopamu. CBoiicTBa
CKaJIsIpHOro mpowu3BeacHus. [Ipumepsl 3amad. EQMHCTBEHHOCTh CKAISIPHOIO
HpOI/I3B€ZIeHI/I$I.

Tema 3 2 2
MeTog KoOOpAMHAT Ha IUIOCKOCTH. AdduHHAsS cuUcTeMa KOOpIUHAT
(apdunnblit pernep) Ha MIocKocTU. IIpsMoyronbHas aekapToBa cucTeMa
KoopAuHAT (OpTOHOpMHUpOBaHHBIM perep).  [IpeoOpazoBanue adduHHON
CHUCTEMBbI KoOpIuHAar B adduHHYIO M TPSIMOYrOJbHOH JEKapTOBOH - B
NPSMOYTOJIBHYIO JEKApPTOBY (CBSA3b KOOPAMHAT TOYKU B PA3IMYHBIX CHCTEMAax
KoopauHar). [lonsapusie koopouHamai.

Tema 4. 2 4
YpaBHeHuss npsMoi. PasinuyHble ypaBHEHUs MPAMOHM Ha IIIOCKOCTH.
B3anmuoe pacnionoxenue npsmeix. [Ipsmas B JlekapToBoil npsiMOYTOJIBHON
CUCTEME KOOPAMHAT.

Tema 5. 2 4
Jlnnum BTOpOro nopsiaka. Anredpanyeckas JHHHS U €€ TOPSIOK.

Onnunc. ['unepb6ona. Tlapadoma. OnpeneneHusi, KaHOHUYECKUE ypaBHEHUSI.
OKCIIEHTPUCHUTET, JUPEKTPHUCHL.

Tema 6. 12 28
O0mas Teopus JuHHMI BTOpOro mopsiaka. llpuBenenue kBagparudHON
dopmbel K cymme KkBaaparoB. Kiaccudukanus JTUHHMIL BTOpPOro mnopsaka
Ilepeceuenne aMHMM BTOpPOro mopsiaka ¢ npsimou. KacarenpHas kK JMHHN
BTOPOro nopsJKa. JlnaMeTpsl U aCUMIITOTHYECKHE HAITPABJICHUSI.

Pa3zgen 2. AHaauTHYecKasi reoMeTPUsi B NPOCTPAHCTBeE 12 32

Tema 1. 1 4
BekTopHoe npousBeaenne BekTopoB. Onpenenenne. CBoiicTBa. BoipaxkeHue
4epe3 KOOPAUHATHL

Tema 2. 1 4
CMemianHoe mnpou3sBegeHre  BeKkTOpoB. Ompenenenue.  CBolicTBa.
BripaxeHnue uepe3 KOOpJAMHATHI.

Tema 3. 2 6
ILi1ockoCTh B MPOCTPAHCTBE H CNIOCOOBI 3aJaHUsI. YPaBHCHHUS TUIOCKOCTH,




3alaHHOM TpeMs TOUKAMHU: TapaMEeTPUUECKUE YPaBHEHUS TUIOCKOCTH,

3aJaHHON Tpems ToukaMu. OO11ee ypaBHEHHE MIJI0OCKOCTH B TPEXMEPHOM

IIPOCTPAHCTBE.

Tema 4. 2 6
IIpsimble B TpeXMEpPHOM NPOCTPAHCTBe. Pazinunble ypaBHEHUs NIPSIMOU B

npoctpanctBe. [lapaMerpudeckre ypaBHEHUs IPSIMOM, 3aIaHHON TOYKON 1

HaIPaBJISIOLMM BEKTOPOM; KAHOHUUECKHE YPaBHEHUSI IPSMON. YpaBHEHHUS

NPsIMOM, 3aJaHHOM IByMsI TOUKaMU: [TapaMeTPUUYECKUE YPAaBHEHHUSI IPSAMOMU,

3a/laHHOM JIByMs TOUKaMH, JpyTrHe ypaBHEHUs. 3aJjaHUE NIPSMOM B

TPEXMEPHOM IIPOCTPAHCTBE CUCTEMOM JIBYX JTUHEHHBIX YPABHEHUH OT TpeX

IIEPEMEHHBIX.

Tema 5. 2 4
A¢dunnble cBolicTBa NPAMBIX M MJockocTeil. Addunnbie cpolicTBa

npsAMbIX U 1wiockocted. [lomympocTpancTBa, Ha KOTOpbIE IIOCKOCTH

pa30MBaeT TPEXMEPHOE IPOCTPAHCTBO. B3auMHOE pacrosiokeHue MpsIMbIX U

IIJIOCKOCTEN

Tema 6. 2 4
MeTpuyeckue CBOWCTBAa MNPSIMBIX H IUIOCKOCTEH B INPOCTPaHCTBE.

Paccrosinue TOYKM JO IUIOCKOCTH. PaccrosHue Mexay AByMs

IJIOCKOCTSMU. YIIIbI MEXY IJIOCKOCTAMHU. PaccTosiHue OT TOUKH 10 IPsIMOil.

Tema 7. 2 4
IToBepxHOCTH BTOPOr0 NOpsAKa B MPOCTPaHCcTBe. ONpenencHue.

[Tpumepsr. Kanonnveckue ypaBHeHHs. Teopema 0 KilacCHpUKAINN

MIOBEPXHOCTEW BTOPOIO MOPsiIKa B IPOCTPAHCTBE.

Hroro 38 76

4. Y4EBHO-METO/AYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTBI

OBYYAIOLIUXCSA
Tembl pis HN3yuyaemsbie | Koumnu ®opmbl Meroauyeckue ®opmbl
CaMOCTOSITeT BOIPOCHI €CTBO | CAMOCTOSITE] obecneyeHns OTYETHO
bHOTO 4acoB bHOM cTH
H3y4YeHHud padoThI

1.ITonsipubie | [Momsipubie 4 N3y4enue http://mathhelpplanet.co | Ompoc
KOOPJIUHATHI KOOPJIUHATHI yueOHOU m/

Ha TUIOCKOTH JUTEPATYyPHI,

U UX CBSI3b C peuieHue

JIeKapTOBBIMU 3amad

KOOpJIMHATaM

u

Kpussle,

3aJ]aHHBIC B

MOJIAPHOMN

cHCTEMe

KOOpJIMHAT
2.0npenenute | Marpuna, 2 N3zyuenue http://mathhelpplanet.co | Omnpoc
au 2-3 OTIPEIEITUTEN yueOHOMI m/
nopsiIKa b, €T0 JUTEPATyPHI,

BBIYKCIICHUEC perieHne

3aaa4d

4.CBsi3b Dopmyiibl 4 N3ydenue http: Ompoc
KOOPMHAT nepexona, yueOHOI /leek.diary.ru/p16597094
TOYKH B MaTpuIa auteparypsi, | 4.htm




pa3IUYHBIX nepexona pelieHue Aranacsn JI.C., ba3bines
cucTeMax 3amau B.T. I'eomerpus. Y. I. M.,
KOOPMHAT 2007.—336 c.
5.OKCLIEHTHUCU | DKCLUEHTPUCH 18 N3yuenue http: Omnpoc
TET, TET, yueOHOI /leek.diary.ru/p16597094
JUPEKTPHUCHI JUPEKTPHUCHI auteparypsl, | 4.htm

JJUINAIICA U pelieHue Artanacsy JI.C., ba3buieB

rUrepOoIbI 3aza4 B.T. I'eomerpus.H. |. M.,

2007.—336 c.

6.00mas [lepeceuenue 20 Nzyuenue http: Omnpoc
TCOPHSI TUHUN | THHHH yueOHOI /leek.diary.ru/p16597094
BTOPOTO BTOPOTO auteparypsl, | 4.htm
MopsiIKa MopsiIKa C pelieHue Artanacsy JI.C., ba3buieB

IPSIMOM. 3a1a4 B.T. I'eomerpus.H. |. M.,

Kacarenbhas 2007.—336 c.

K JTUHUT

BTOPOTO

nopsijika.

Jnametpsl u

ACUMIITOTHYE

CKHe

HaIpaBJICHUSI.
7.06mmas Kacarenpnas 15 N3yuenue http: Onpoc
TEOPHSI IUIOCKOCTh yueOHOMI /leek.diary.ru/p16597094
noBepxHocred | Knaccuduka auteparypsl, | 4.htm
BTOPOTO U peleHne Aranacsan JI.C., ba3buies
nopsiaAKa TMOBEPXHOCTE 3aJ1a4 B.T. I'eomerpus.U. I. M.,

i1 BTOporo 2007.—336 c.

MOPSIK
8.Opnanrenck | ['pymma 15 Nzyuenue http: Ormpoc
as mporpaMma | mpeoOpa3oBa yueOHOI /leek.diary.ru/p16597094
Kneiina: HUH auteparypsi, | 4.htm

MHOYKECTBA, pelieHue Aranacsn JI.C., ba3bineB

SKBUBAJICHTH 3aja4 B.T. I'eomerpus.Y. I. M.,

oCTb Guryp 2007.—336 c.

OTHOCHTEJIbH

O TPYMIIBI

npeoOpa3oBa

HHH, KJIaCCHI

SKBUBAJICHTH

octu Guryp

OTHOCHTEIIbH

O TPYIIIBI

npeoOpa3oBa

HUH,

WHBapHAHTH

bIE CBOMCTBA

duryp

OTHOCHTEJIbH

0 IPyMIb




npeoOpaszoBa
HUH,
IPUMEPHI
pa3IMYHbIX
TreOMETpUH U
ux
WHBApPUAHTOB
a
9. IBwkenue | ['pynma 20 N3yyenue http: Ompoc
JIBHOKECHUS U yueOHOI /leek.diary.ru/p16597094
ee auteparypsl, | 4.htm
MOATPYIIBI. pelieHue Aranacsu JI.C., ba3buies
Tunossie 3a7a4 B.T. I'eomerpus.U. |. M.,
3a1a4u. 2007.—336 c.
10.Apdunnsbie | ['pymnmna 20 N3yyenue http: Ompoc
npeobpaszoBad | ahHUHHBIX yueOHOU /leek.diary.ru/p16597094
ust npeoOpaszosa auteparypsi, | 4.htm
HUH U ee pelieHue Aranacsn JI.C., ba3buies
MMOATPYNIIBI. 3a7a4 B.T. I'eomerpusa.U. |. M.,
TunoBbie 2007.—336 c.
3a/1auu.
11Anre6panue | .Knaccuduka 70 Nzyuenue http: Ormpoc
CKUE IMHUM U | [IHs JTMHUAN 2 yueOHOU /leek.diary.ru/p16597094
MOBEPXHOCTH | TIOpsIKA auteparypsl, | 4.htm
1 u 2 nopsiika | OTHOCUTEIbH pelieHue Aranacsu JI.C., ba3buieB
B aQ(UHHBIX | O FPYHIIbI 3a1a4 B.T. I'eomerpus.U. |. M.,
poCTpaHCcTBa | aUHHBIX 2007.—336 c.
X. npeoOpa3oBa
HUU U
OTHOCHUTEIIbH
O TPYIIIBI
JIBYOKEHHH
Hroro 188
®OHJ OIEHOYHBIX CPEJCTB IJIA TIPOBEJEHMS TEKYIIEH H

MPOMEKXYTOUYHOMN ATTECTAIIMH IO JUCITATIIMHE

5.1. [lepeyensb KOMNeTeHIMII ¢ YKa3aHHEM 3TanoB UX (JOPMHUPOBAHMS B MPoIecce OCBOEHHUS
o0pa3oBaTeJIbHOH IPOrPaMMBbI

Oransl popmMupoBaHus

1. PaboTa Ha y4eOHBIX 3aHATUAX
2. CamocrosrenbHas padoTta

KO}_I 1 HAUMCHOBAHHUEC KOMIICTCHIINH
OIIK-8 — «Crioco0eH oCyiecTBIATh
IearOTHYECKYIO ACSTeIbHOCTh HA OCHOBE

CIICIHUAJIBHBIX HAYYHBIX 3HAHUI.

5.2. Onucanue mokasarejed M KpuTepueB OLEHUBAHMS KOMIIETEHUMH HA Pa3jIMYHbIX 3Tanax
uX (opMHUpPOBaHUS, ONIMCAHHE IIKAJ OLlEHUBAHUSA

| OnenuBaem ‘ YpoBeHb ‘ Oran ’ Omnwucanue ‘ Kpurepun ‘ [ITxana




ble chopmMupoBaHHOC | (HOPMHUPOBAHHU | TTOKa3aTeIeH OLICHUBAHM | OLICHUBaH
KOMIIETCHIIN | TH s s ust
u
OIIK-8 [ToporoBerit 1. Pabora Ha 3HaTh: ITocemienn | 41-60
yAeOHBIX . COBPEMCHHBIC | €,
3aHATHAX.
5 Cavocrogrensy | TCOPHH H METO/BI B KOHCIIEKT,
ast paGoTa. o051acTé FeOMETPUH; | IIPAKTUYEC
. 3Ha4YCHUE U Ke paboTHl,
MECTO JAUCHUIUTUHBI B | TOMAIIHUE
o0riel KapTUHE 3aJJaHHus,
MUpa. KOHTPOJIbH
YMeTh: as pabota ,
. SICHO U 9K3aMeH
JIOTHYHO U3J1arath
MOJTy4YeHHBIC 0a30BBIC
3HaHUS;
.
JIEMOHCTPHPO
BaTb IOHUMaHHE
o01Iel CTPYKTYpBI
JUCIHTUTHHBI U
B3aMMOCBSI3H C
JPYTAMH
JUCIATUTHHAME
. pemarb
3aJ]a4M, CBSI3aHHBIC C
r€OMETPHH, C YIETOM
COBPEMEHHBIX
JIOCTUKEHUH HAyKH;
. PUMEHSTh
MH(OPMaIMOHHO-
KOMMYHUKAITHOHHbBIE
TEXHOJIOTHH IS
3P PEeKTUBHOTO
pEILICHHS HAYYHBIX
MIPUKJIAIHBIX 33134
[IponBunyTHII 1. Pabora Ha 3Hars: ITocemenn | 61-100
yeOHBIX . COBpEMEHHBIC | €,
3aHATHAX.
5 TEOPHH U METOJIBI B KOHCIIEKT,
CamocrosTensua | 007ACTH T€OMETPUM; | MPAKTHUEC
51 pabora. . 3HAYCHUE U Ke paboThlI,
MECTO TUCITUILIMHEI B | IOMalTHUE
o01mel kKapTuHe 3a/1aHusl,
MUpa. KOHTPOJIbH
YMeTs: as pabota ,
. SICHO U 9K3aMEH

JIOTHYHO U3J1arath
MOJTy4eHHbIe Oa30BbIe
3HaHUS;
.

JIEMOHCTPHPO
BaTb NOHUMaHHE
o011eil CTPYKTYpbl




JTUCITUTUIAHBI 1
B3aHMOCBSI3H C
JPyTAMH
JVCIIATUTHHAMHE
. pemarb
3a]1a4yM, CBSI3aHHBIC C
reOMETPHH, C YIETOM
COBPEMEHHBIX
JIOCTUKCHUH HAyKH;
. PUMEHSTh
UH(POPMAITUOHHO-
KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHH IS
3¢ (HEKTUBHOTO
pelIeHUs] HAyYHbBIX U
MIPUKIIAIHBIX 33134
Biagers:
.

CIIOCOOHOCTH
10 K JIOTHYECKOMY
paccykIeHuIo;
. OCHOBHBIMHU
METOJIAMH PEIICHHS
3ajad,
chopMyTUpPOBaHHBIM
U B paMKax
PEAMETHOW 00JIACTH.

5.3. TunoBble KOHTPOJIbHBbIE 3aJaHHUSl WJIHM HHbIe MaTepuaJibl, HeOOXoAMMBbIe /IS OLEHKH
3HAHMI, YMEHMii M HaBBIKOB M (MJIM) ONBITA JAesITeJIbHOCTH, XAPAKTEePU3YIOIIHe 3TANbI
(popMHpoOBaHMs KOMIIETEHIIMIi B IIpoliecce OCBOEHUS 00pa30BaTeIbHOI IPOrpaMMBbl.

IIpuMepbl JOMANTHUX 3aXAHAN

ITo Pa3zneny 1, Temam 2-3:

1. lan napamnenorpamm ABCD. Touku E u K — cepenunsl ero napamienbHbIX cTOpoH. [lokaxkure,
yro npsaMmble BK u DE nenar nuaronans AC Ha Tpu paBHBIE YacTH.

2. llana tpamerus ABCD. Otnomenue ocHoBanmii AD u BC paBao 2. Touka M — cepenuHa
60okoBoil ctoponsl CD. Touka P — Touka mepeceuenuss BD u AM. B kakom oTHomeHuu Touka P
IEeInT auarodains BD?

3. Han mapamienorpamm ABCD. Touka K penut cropony AD B otHomenun k. Touka P — touka
nepeceuenuss BD u CK. B kakoM otHomenuu Touka P nenut nuaronans BD?

4. HNan npaBuibHbid TeTpasnp ABCD. Touku M u N — cepenunsl pedbep DA u DB. Haiinure yron
mexay npssMbiMu AN n CN.

ITo Pa3zneny 2, remam 1-2:

Han xy6 ABCDA'B'C'D'. Touku M u N — cepenunsl pedep AD u CC".
1. Haiinure yrisl

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

6) mexay npsmori MN u mockocthio ABC,

B) Mexy npsmbeimu MN u BA'.

10




2. Haiinure paccrostaus ) ot Touku N 1o mimockoctu MB'D’,
1) ot Touku N o nipsimoii BC',

€) MEeX]ly TUIOCKOCTSMH,

K) mexxy npsimeiva MN 1 BB'.

ITo Pazneny 3, Tema 3:

[TpuBeauTe MpUMEPHI 3314 10 IEMEHTAPHOW T€OMETPUHU, KOTOPhIE MOKHO PEIIUTh C TIOMOIIBIO a)
JBIKEHUN U 0) apUHHBIX MPpeoOpa3oBaHMiA.

Ilpumepsl JadopaTopHbix pador (1 cemecTp)

ITo Pa3geay 1, Tema 3:

[TpuGopsI 1 MaTepHabl: YePTESIKHBIE HHCTPYMEHTBI, OyMara B KJIICTOUKY.

Xon paboTh:

1. TTocTpouTh [BE pa3InYHbBIC MPAMOYTOIbHBIE ccTeMbl Koopauuar Oij u O'i'j'.

2. Onpenenuth KOOpAUHATHI TOUKH O’ OTHOCUTENILHO crcTeMbl KoopauHar Olj ¥ KOOpIUHATHI
BEKTOPOB I',]' OTHOCUTEIHHO Oa3mca i,).

3. [MocTpouts mpou3BoNbHYIO TOYKYy M. OmpenenuTs KOOPAWHATHI TOYKH M OTHOCUTEIIBHO
cucremsl koopaunar Oij u O'i'j".

4. UccnemoBarh 3aBUCUMOCTh  MEXIY KOOpPIAWHATAMH TOYKH M B PA3IAYHBIX CHUCTEMax
KOOPIMHAT.

Ilo Pazneny 1, Tema 4:

[Tpubops! u MaTepuaibl: YEPTEKHBIE MHCTPYMEHTHI, Oymara B KJIETOUKY.

Xop paboThI:

5. TIloctpouTh mpsiMyt0, MPOXOAAILY 4Yepe3 Touky M(a,b) ¢ HampapJSIFOIMM BEKTOPOM
m{c,d}.

6. HMccaenoBarh pacnosioKeHUE MPSAMON B 3aBUCMMOCTH OT 3HaueHui @, b, ¢, d. s sToro npu
(UKCHPOBAaHHBIX JIFOOBIX TPEX MapaMeTpax MEHSATh YETBEPTHIHM mapameTp.

7. JIns KaXa0ro ciiydasi Haucarb BCe BUJIbl YPaBHEHUN MTPSIMOH.

8. HccnenoBarh ypaBHEHUsI B 3aBUCHMOCTH OT 3Ha4YeHHUii a, b, ¢, d.

IIpuMepbl NPAKTHYECKHUX 3aJaHUH K IK3aMeHY (1 ceMecTp)

1. JlaiiTe ompeneneHue BEKTOPOB M HANpPABICHHBIX OTpe3koB. lIpuBenure mnpumep. Yto
3HAYUT OTJIOXKHUTH BEKTOp OT TOUkH? Kak CKkiaapIBaTh M YMHOXKaTb Ha YMCJA BEKTOPHI?

2. JlaiiTe ompeneieHHs] KOJUIMHEAPHBIX M KOMIUJIAHAPHBIX BEKTOPOB.
Han mapammenenureq; ABCDA'B'C'D'. PaccmoTpuM  Bce  BEKTOPBI, COCAMHSIONINE €0
BepuinHbl AB, AC u T.x..
a) Bemmmmre w3 HUX  HECKOJBKO BEKTOPOB, KOMIUIAHApHBIX BekTopy AB (mms |
Bapuanta) BC, CD, DA, AA', BB', CC', DD', A'B', B'C' nns BapuantoB Il - X cooTBeTrcTBEHHO.
6) BpimumuTte m00yi0 mapy HEKOJIMHEAPHBIX BEKTOPOB.
B) Bemmumute moObie 4 TpOHKHM KOMIUTAHAPHBIX, HO HE KOJUTMHEAPHBIX BEKTOPOB.
r) Bemummre mo0yr0 TPOWKY HEKOMIUIAHAPHBIX BEKTOPOB.
n) Haiite ompeneneHue 0a3uca BEKTOPHOTO MPOCTPAHCTBA.
[Tycte Ha cropone CC' mapaurenenurmena JISKHUT Todka M,
CM=k MC', tne k=1,..10 mus |, ..X BapuaHTOB COOTBETCTBEHHO. Haligute KOOpIAMHATHI
Bektopa A'M' B Gasmce AB', AD', AA"

3. JlaiiTe ompeneneHue CKaJIspPHOTO INPOU3BEIECHHSI BEKTOPOB.
Hanwl Tpu Bektopa &, b, C, rae
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lal=2, Ib/=3, a Lc, (ab)=45, /c/=1.

Haitngure 3HaueHHe BBIPAKECHUS

la-cl?+(a+b, ka), rie k=1,...,10

st |,..,X BapuaHTOB COOTBETCTBEHHO.

Kakumu cBolicTBaMu CKaJISIPHOTO MpOU3BENCHHS Bbl BOCHOIB30BaIUChH?
Cdhopmynupyiite ux.

4. JlaiiTe ompeaeaeHue OPTOHOPMUPOBAHHOTO 0a3uca BEKTOPHOTO MPOCTPAHCTBA.
Janbl 1Ba Bektopa a=1i+], b=j+Kk,

rme 1, ], K - OpTOHOPMHUpOBaHHBIH 0a3MC TPEXMEPHOTO BEKTOPHOTO MPOCTPAHCTBA.
HaiimuTe cKamspHOE NPOU3BEICHHE BEKTOPOB « a W b, yrom Mexay Bekropamu xa u b u
mmny /aad/, tae j=1,...,10 mis 1,...,X BapuaHTOB COOTBETCTBEHHO.

5. Haiite ompenenenue aduHHON cHUcTeMe KOOPAHMHAT.
Han napamnenenunen ABCDA'B'C'D'. Touka M nexur Ha otpeske A'C', mpuuem A'M =Kk
MC', toe k=1,...,10, mus I,...,X BapHaHTOB COOTBETCTBCHHO.
a) Haitnute xoopmunarel Touku M(X.y,z) B addunHol cucreme koopauHar A, AD, AB,
AA'".
6) Haiinure 3mauenme BwIpakenust X° + Y2 + 72, BepHo mm, 4TO
IAM/ = X% +y? + 72 ?
[aiite omnpezneineHue NPAMOYIOJIbHOM CHUCTEMBI KOOPIWHAT.

IIpuMepbI IPAKTHYECKHNX 3aaHNH K JK3aMeHny (2 ceMecTp)

1. Hdaitte ompeneneHHe BEKTOPHOTO IMPOU3BEICHUS BEKTOPOB.

a) Haiimure miomane ABC, ecnu OTHOCHTENBHO HEKOTOPOHM MPSIMOYTOJILHOW CHCTEMBI
KOOpJIUHAT ero BEPIIUHBI UMEIOT KOOPIMHATHI
A(; 2; 0), B(0;3;4), C(-1; 0;1), rme k=1,...,10 mus |I,...,.X BapHaHTOB COOTBETCTBEHHO.

0) Haiigure mnmmay Beicotel AH Tpeyroimpamuka ABC.

2. JlaliTe ompenelieHHEe CMENIAaHHOTO TMPOU3BEICHUSI BEKTOPOB.
Haiiqure oO0bem Ttetpasapa OABC, eciu ero Bepmmubl umetorT koopauHatel O(K; K; K),
A(2; 0; 0), B(0;3;0), C(0;0;4), rme k=1,..10 gus I,...,X BapuaHTOB.
a) OTHOCHTEIIbHO HEKOTOPOU MPsIMOYroybHON cucteMbl koopauHart Oijk
0) orHOcuTenbHO adduHHON cucTeMbl KoopauHaT Oeiees
rae e=i+j, e=j+k e=k+.

3. Han terpasnmp OABC. Touka M nexut Ha otpeske OA, nmpuuem OM =k M, rae
k=1,..10 nnsa |,...,.X BapuaHTOB COOTBETCTBEHHO.

Paccmorpum nBe addunnble cucrembl koopauHar O, OA, OB, OC u M, MA, MB, MC.
ITyctp X - mrobast ToYka TpexMepHOro mpocTtpadctBa, (X, Y, 2) u (X', Y, Z') - ee KOOpIUHATHI
OTHOCHUTEIIBHO TEPBOM W BTOPOHM CHCTEM KOOPJIMHAT COOTBETCTBEHHO.

3anumute (HopMynsl PeoOpa3oBaHUsl KOOPAMHAT TOUKH X.

B cnydae, xorma Touka X SIBISIETCS CEpEeIMHON OTpe3ka AB, HalauTe €€ KOOpIWHATHI
OTHOCHUTEIIBHO TIEPBOM W BTOPOM CHCTEM KOOPIWHAT, MOJACTaBbTe B (OpMYIBl MpeoOpa3oBaHU
KOOPJIMHAT W TPOBEPHTE, MOIydarcs JH TOXKIACCTBA.

4. Jlaiite omnpeneneHHe OPHUEHTALMM BEKTOPHOTO IPOCTPAHCTBA. BBIICHUTE, OIMHAKOBO
WIn MPOTHBOIIOJIOKHO OpPUEHTHPOBAHBI TPOUKHU BEKTOPOB
OA, OB, OC u MA, MB, MC wu3 mpenpiaymieid 3amadu. [IpuBeawte CBOW NMpUMeEp ABYX TPOCK
BEKTOPOB, OPHEHTHPOBAHHBIX MPOTHBOIOIOKHO.

IIpuMepHbIe TeopeTHYEeCcKHe BONPOChI K dKk3aMeHy (1 cemecTp)
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1.Bekrop. Onepanuu Haji cBOOOTHBIMU BEKTOPAaMU (CIOKEHHE U YMHOKEHUE HA YHUCITIO0).

KosmnnHeapHbIe 1 KOMIUIAHAPHBIE BEKTOPBI.

2.JluHeiiHast 3aBUCUMOCTb U HE3aBUCUMOCThH BEKTOPOB.

3.BexTopHOE IpOCTPaHCTBO. baznuc U pa3MepHOCTbh BEKTOPHOI'O POCTPAHCTBA.

4.KoopauHaTel BEKTOPOB.

5.CkaysipHOE TPOU3BEICHUE BEKTOPOB.

6.Addunnas cucrema koopauHar (apPuHHBIA perep) Ha TUIOCKOCTH. [IpsiMoyronbHas nexkapToBa

cucTeMa KoopauHar (OpTOHOPMHUPOBAHHBIN penep).

7.PaznuuHble ypaBHEHUS MPAMOM Ha TIIOCKOCTH.

8. YcinoBue KOJUIMHEAPHOCTH BEKTOPA U MPSMOA, 331aHHON OOIIMM ypaBHEHUEM

[TonynnockocTy, Ha KOTOpbIe psiMasi pa30MBaeT IIOCKOCTb.

3ananue yrioB, 00pa30BaHHBIX AByMs MEPECEKAIOUIMMHUCS MPSIMBIMU Ha IIIOCKOCTH.

Metpuryeckne CBOMCTBA IPSIMBIX HA MIJIOCKOCTH:

HopmanbHbliii BEKTOp IpsIMOH, 33JaHHON OOIIMM YpaBHEHHUEM.

VYron Mexay 1ByMs IIPSMBIMH, 3alaHHBIMU OOIIUMH YPaBHEHHUSIMH.

Yron Mexay IByMS NpSAMBIMH, 33JaHHBIMH TpadUKaMu JHUHEHHBIX (QyHKIMIA OT  OnHOU

TIEPEMEHHOM.

Paccrostare ot TOUKH A0 MPSAMOH, 331aHHON OOIINM YPaBHEHUEM.

PaccrosiHue Mexay napaiielbHbIMU IPSAMBIMU, 3aJaHHBIMU OOLIMMH YPaBHEHHUSIMH.

9. Vronm wMexay NpsSMBIMA Ha IDIOCKOCTH C WM3BECTHBIMU HANPABISIONIMMH  BEKTOPAMH.
PaccTosHue OT TOYKM 1O NPSAMOM, 3aJaHHOM TOUKOM M HAIPaBIIAIOIIMM BEKTOPOM, Ha
IJIOCKOCTH.

10. Onnunc. Kanonnueckoe ypaBHeHue. CBolcTBa

11. Tunep6ona. Kanonnueckoe ypaBuenue. CBOMCTBA.

12. Ilapabona. Kanonnueckoe ypaBuenue. CBoiicTBa.

IIpumepHbIe TeOpeTHYECKHE BONPOCHI K IK3aMeHY (2 cemecTp)

I e

o ~

1.00mee ypaBHeHHWE KpUBOW 2 mopsaka Ha IuiockocTH. Kiaccudukanus KpUBBIX BTOPOTO
MOpsI/IKa Ha IIOCKOCTH.
2. OpwueHTanysi MHOXecTBa (T€OMETPUYECKHX) BEKTOPOB MPSMON, IMIOCKOCTH U TPEXMEPHOro
IIPOCTPAHCTBA.
3.IloHATHE BEKTOPHOIO TMPOU3BEACHHS B TPEXMEPHOM OPHEHTUPOBAHHOM IIPOCTPAHCTBE.
I'eoMeTpryeCcKkmil CMBICT BEKTOPHOTO IMPOU3BEICHHUS.
4.BexkTopHOE NpOoM3Be/IeHHE B KOOPANHATAX.
5.CBolicTBa BEKTOPHOTO MTPOU3BE/IEHUSI B BEKTOPHOM ITPOCTPAHCTBE.
6.IloHATHE CMEIIAaHHOTO MPOU3BEACHUS B TPEXMEPHOM OPUEHTUPOBAHHOM IPOCTPAHCTBE.
['eomeTpuyeckuii CMbICI CMEIIAHHOTO MTPOU3BEACHUS.
7.CMerIaHHO€ IPOU3BE/IEHUE B KOOPIUHATAX.
8.CBoiicTBa CMEIIAaHHOTO TPOM3BEICHUSI.
9.YpaBHEHMSI IIIOCKOCTH
10.YpaBHeHNs IpsMOM B TPOCTPAHCTBE
11. Meron ceuenuit
12. IToBepXHOCTH BTOPOTO MOpPsJIKA

5.4. Meronnuyeckue MaTepualibl, ONpeAe/siioIMe NMpoueaypbl OLEHUBAHUS 3HAHMI, YMEHMH,
HABBIKOB M (MJIM) ONBITAa JeSITeJIbHOCTH, XapaKTepHU3YIOIIUX JTanbl (OPMHPOBAHMA
KOMIIETeH LU .

[Tpouenypa oneHMBaHMs 3HAHUM U YMEHUI COCTOUT U3 CIEAYIOLIUI COCTABHBIX YIEMEHTOB.

1. Vuer mnocemaeMoCTH JEKIMOHHBIX M TPAKTUYECKUX 3aHATUH OCYILIECTBISIETCS IIO
BEJIOMOCTH IPE/ICTABICHHON HIDKE B (hopMe TaOIHIIbL.
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Ne | ®damumus H1.0. IMocewenne 3ausaThil

1 2 3 4 9

2. Ecniu B cemectpe ectb d9k3amMeH (310 1, 2 cemecTphl) TO Oaiibl BBICTABISIOTCS B
COOTBETCTBHUH CO CIICAYIONIEH TaOIHIICH.

No damuust Cymma 0ajutoB, HAOpaHHBIX B CEMeCTpe JK3aMeH
/o n.O. [ocemenn | Hamame Jlaboparopusl | [JomamrHee Omnpoc
€ 3aHATHH | KOHCHEKTO | € 3a1aHue
B 3aHATHS(perre
HUE 3a7a49)
10 10 10 20 10 40

1.

2.

banibl HauUMCNAIOTCS CAEAYIONIMM 00pa3oM.

[Tocemenue 3aHATHIA:
8-10 6ainnoB, eciu cryaeHt nocetus 71-90% ot Bcex 3aHATHIA,
5-7 6amioB, ecim cTyneHT nocetuna 51-70% ot Bcex 3aHATHH,
2-4 Gamnna, ecnu cTyaeHT nocetun 31-50% ot Bcex 3aHsTHIA,
0-1 6ain, ecmu cryaeHT mocetui 0-30% ot BcexX 3aHITHA.

Hanuune KOHCIIEKTOB:
8-10 6ainos, ecnu ctyaeHT umeeT 71-90% Bcex KOHCIIEKTOB,
5-7 6amoB, eciu cTyneHT umeeT 51-70% BceX KOHCIIEKTOB,
2-4 6anna, ecnu ctyfeHT umeet 31-50% Bcex KOHCIEKTOB,
0-1 6amr, eciu cryneHt umeet 0-30% BceX KOHCIIEKTOB.

JlaBoparopHsbie paboTHI (perieHre 3aaaq):
8-10 6annoB., eciu cryaeHt pemun 71-90% Bceex 3amad,
5-7 6annoB, ecnu cryaeHt pemmi 51-70% Bcex 3aaay,
2-4 G6anna, ecnu ctyaeHT pemria 31-50% Beex 3aaay,
0-1 6ain, ecmu crynent permmi 0-30% Beex 3amad.

Homaninee 3aganue:
18-20 GannoB, ecnu cTyneHT BeimonHuI 71-90% Bcex 3amanuid,
15-17 OGannos, eciu cTyneHT BoIoHWI 51-70% Bcex 3amaHui,
14-12 Ganna, ecnu cTyneHT BeimonHua 31-50% Bcex 3agaHmuii,
0-10 6ayutoB, eciu cryaeHT BeimoHMI 0-30% Beex 3a1aHui.

Omnpoc:
8-10 6ainmnos, ecnu ctyaeHt otBetu 71-90% Bcex 3amaHuii,
5-7 6annoB, ecnu ctyaeHT otBeTri 51-70% Bcex 3amaHui,
2-4 6amna, ecnu ctyneHT otBetun 31-50% Bcex 3amanuid,
0-1 6amr, ecmm ctynent otBetwin 0-30% Bcex 3amaHmMiA.
[Tpy HEBBHIIOTHEHUH KOHTPOIBLHOM paOOThI CTYIEHT HE JIOMYCKAETCS K 3a4eTy H/WIIN DK3aMEHY.

Onenka 3a o2k3aMeH cocraBisgeT 40 0amioB. DK3aMEHAIMOHHBI OWIIET COCTOUT U3 JBYX
TEOPETHUECKUX BOMPOCOB (10 15 GamioB 3a OTBET HA KaXKIbIH W3 JBYX BOMPOCOB) U 3ama4uu (10
0aIoB).
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bamner 31-40 xapakTepu3yrOT IIOJHOE€ YCBOEHHME TEOPETHUUECKOTO M IPAKTHUUYECKOTO
Marepuayia: CTyIeHT BIAJeeT 6cemu TOHATUSMH Kypca, yMeeT [0Ka3aTb 6ce TEOpEeMbl U3
JIEKIIMOHHOTO Kypca U pellaeT gce 3a/1a4l ¥ MPUMEPhI U3 TPUBEACHHBIX 3aJJaHUN.

bamiber 21-30 xapakTepu3ylOT OCHOBHOE YCBOCHHE TEOPETHYECKOTO W IMPAKTUYECKOIO
Marepuasia: CTy[AEHT BIIAJIEET Gcemu TOHATUSAMHU Kypca, YMEET J10Ka3aTb OCHOGHble TEOPEMBI W3
JICKIIMOHHOTO Kypca U pelIaeT OCHOGHble 3a/1aud U PUMEPBHI U3 MIPUBEICHHBIX 3aJaHHH.

bamner 11-20 xapakTepusyroT 3HaHUE (63 00KA3aMeNbCcmea) OCHOBHLIX TeopeM H (POopMyJI
Kypca, OCHO6HbIX TIOHSATHH Kypca U YMEHHME peIIaTh 3a/laud, SBJSAIOIIKEcs 000O0IIeHHeM 3ajaady
WKONIbHO20 KYpCca MaTEMaTUKH.

Bbamner 0-10 BeICTaBISETCS CTYACHTY, €CIIH OH He 3Haem OCHOBHBIX TeopeM u (opMys Kypca,
OCHOBHBIX TIOHATUH U He yMeem PeIlIaTh 3aJlauu, SABISIOLIUECS 0000IIEHNEM 3a/1ad WKOIbHO20 Kypca
MaTeMaTHKH.

3. CTyzeHT cuMTaeTcs arTeCTOBaHHBIM, eciii OH HaOpas 41-100 6amos.

O1eHKa 110 5-0abHOM cUCTEME Ornenka o 100-0anpHOI cucTeMeE
5 (Otnu4no) 81-100
4 (Xopormio) 61-80
3 (YnoBIETBOPUTENIBHO) 41-60
2 (HeynoBIeTBOPUTEIILHO) 0-40

6. YYEBHO-METOIUYECKOE U PECYPCHOE OBECHHEYEHHUE JUCLHHUITJIMHbBI

6.1. OcHoBHasi JIuTeparypa

1. Ttunsina, U.B. Ananutudeckas reoMeTpus : Kypc Jekuuii : yued.nmocodue / M. B. IItuieina.
- M. : MT'OY, 2015. - 310c. — TekcT: HEMOCPEACTBEHHBIH.

2. Auexkcanapo, II.C. Jlekuuu 10 aHaJIMTUYECKOM TIeoMeTpuu . TIOIIOJIHEHHBIE
HEOOXOAMMBIMU CBEACHUSIMH U3 anreOpsl ¢ MNpUWIOK.coOpaHHsl 3ajady, CHaOXEHHBIX
pewmenusiMu, coctapieHHoro A.C. [Tapxomenko / I1. C. Anekcanapos. - 3-€ U311.,CTEPEOTHII. -
CIIO. : Jlans, 2019. - 912c. — TekcT: HENOCPEACTBEHHBIM.

3. bopraxosckuii, A.C. AHanuTH4YecKast TeOMETpHs B IpUMeEpax U 3ajadax: YuyeOHoe mocodue /
A.C. boprakosckuii, A.B. [TanTtenees. - 2-¢ u3n., crep. - M.: HULl UH®PA-M, 2016. - 496 c.
— Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=515990. (mara oOparteHus:
26.07.2019). - Pexxum moctyna: Juis aBTopu3. nonb3oBatiaeir DBC znanium.com. — Tekcr :
JJIEKTPOHHBIN

6.2. lonostHUTEIbHAS JTATEPATYpPa

1. Tlpusano, N.M. Anamutudeckas reomerpus : y4deOHuk / WM. U. Ilpusanos. - 38-¢ wuzm.,
crepeotrl. - CIIO. : Jlanb, 2010. - 304c. — TekcT: HEMOCPEICTBEHHBII.

2. Ilpusanos, U. M. Ananuruueckas reoMeTpus : yueOHUK s By30B / W. . [Tpusamo. — 40-¢
u3l., crep. — Mocksa : U3narensctBo FOpaiit, 2019. — 233 c. — (bakanaBp u crieuuanucr).
— ISBN  978-5-534-01262-0. — URL: (mara
oOpamenus: 26.07.2019). - Pexum noctyna: ans aBropus. nons3oBamied ObC HOpait. —
TeKcCT : 2NEeKTPOHHBIN

3. Wnbun, B.A. Ananutnueckas reoMeTpus [ D1eKTpoHHbIN pecypc] : YueO. s By3oB / Unbun
B.A., Ilo3usk 2.1 - 7-e u3n., crep. - M. : ©UIMATIIUT, 2012. - (Kypc BbIciIel MaTeMaTuku
U MareMarndeckor ¢usukm). - http://www.studentlibrary.ru/book/ISBN9785922105118.html.
(mata oOpamenus: 26.07.2019). - Pexum npocryma: s aBTOpu3. mnonb3oBarieid ObC
Koncynbrant cryaenta. — TeKcT : 21eKTpOHHBIN
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http://znanium.com/catalog.php?bookinfo=515990
https://biblio-online.ru/bcode/433810
http://www.studentlibrary.ru/book/ISBN9785922105118.html

4. OcreutoBckuid, A. H. AnHanuTtuueckas reoMeTpus [ DNeKTpoHHBIN pecypce] : yued. mocodue /
A. H. Octeutosckuit. - Kpacnosipck : Cu6. penep. yu-t, 2011. - 92 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=229150 (mara obparienus: 26.07.2019). -
Pexxum noctyma: mis aBTopus. nonb3oBarieit ObC YauBepcuTerckas OuOnmoTeka OHIaiH, —
TeKCT : IEeKTPOHHBIN

5. baBpun N.M. Ananutudeckas reoMeTpus: YueOHUK 11 By30B./ baBpun .M. M.: Beicur. k.,
2005. - 85 c. — Tekct: HEMOCPEACTBEHHBIN.

6. BecemoB A.Il. Jleknuu mo aHaIUTHYECKOW reoMmerpuu: YueO. mocodbme./ A.Il.Becenos,
E.B.Tpowunkwuii- CII6.: JIanb, 2003.- 160 c. — TekcT: HEMOCPEICTBEHHBIN.

6.3. Pecypcbl uHpOpMAIIHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEepHET»
1. http://mathhelpplanet.com,
2. http: //eek.diary.ru/p165970944.htm

7. METOAJUYECKHE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHBI

1.I'pans T.H., Xonuna C.A. MeTtoandeckrue peKOMEHIAIUU 110 TPOBEIECHUIO JIEKITMOHHBIX
3aHITHH.

2.I'panp T.H., Xonuna C.A. Meroauueckue peKOMEHIAIMH 10 MPOBEICHUIO T1a00paTOPHBIX U
IIPaKTUYECKHUX 3aHATUH.

8. HHOOPMALMOHHBIE TEXHOJIOI'HMU JJIS1 OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE

JInneH3noHHOe NporpaMMHoOe o0ecrneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmannoHHbIe CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koucynprantl Lirocy

IpodeccuonanbHbie 6a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

MaTtepuabHO-TEXHUUECKOE 00ecrieueHne TUCIUIIIMHBI BKIIOYAeT B ceOs:

- yueOHbIE ayJUTOpUU JJISi MPOBEACHUS 3aHSITHM JIEKHMOHHOTO U CEMHUHAPCKOIO
TUIA, KYpCOBOTO IMPOEKTUPOBAHUS (BBINOJHEHUS KYpPCOBBIX padoOT), IPYIIOBBIX H
VHJIVBUAYAJIBHBIX  KOHCYJbTAallMW, TEKYLIEr0o KOHTPOJSA M  HPOMEKYTOYHOU
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http://biblioclub.ru/index.php?page=book&id=229150
http://mathhelpplanet.com/

aTTeCcTalliy, YKOMIUIEKTOBAaHHbIE Y4eOHON MeOenbo, TOCKOH, IEeMOHCTPALMOHHBIM
000pyI0OBaHUEM.

- TOMEMICHHUS [UIsl CaMOCTOSITENIbHOM pabOThl, YKOMIUIEKTOBAaHHBIE Y4eOHOM
MeOeInplo, TMEePCOHATBHBIMU KOMIBIOTEpAMU C TOAKIIOYEHHEM K cetu VHTepHeT u
o0ecrieyeHneM JIOCTyNa K OJJIGKTPOHHBIM OHONMHMOTEKaM H B 3JIEKTPOHHYIO
nH(pOopMaImoHHO-00pazoBarenbHyto cpenxy MI'OY;

- TIOMCINEHUS JJIs XPaHCHHS U MPOPUIAKTHUECKOTO OOCITY)KUBAaHHUS y4eOHOTO
o0opynoBaHus, YKOMIUICKTOBaHHbIE MeOenblo  (Ikadbl/cTeuiaxu), HabopaMu
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U yU€OHO-HATTISITHBIMU TTOCOOHSIMH,

- mabopatopusi, OCHaIeHHas: Ja00paTOPHBIM 00OPYTIOBAHUEM: KOMIUIEKT Y4eOHOM
MeOenu, TPOEKTOp, MPOSKIMOHHAs JOCKa, TMEpPCOHAJIbHBIA  KOMIBIOTEp C
MOJKItoUeHHeM K ceth MHTepHeT m oOecriedeHHeM JOCTyma K JJICKTPOHHBIM
OuOIMOTEKaM U B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBaTenbHyo cpeay MI'OVY.
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