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1. IEJIM M1 3AJJAYY TUCHMUTLINHBI

Hemnu:

obecrieueHrne (HopMHUpPOBaHUI MPOPECCHOHATHHOW KOMIIETEHTHOCTH Yy CTYJIEHTOB B 00JacTH
KOMIIBIOTEPHONH TE€OMETPHUH, MO3BOJISAIONIEH MPHOOPECTH [OMOIHUTEIbHbBIE TEOPETUYECKUE U
MMPAKTUYCCKUC 3HAHUA W YMCHUA B KOMHLIOTGpHOfI TCOMCTpPHUH, COOTBCTCTBYIOIIUC
COBPEMEHHOMY COCTOSTHHIO TOM 001acTu

3agaun:

nproOpereHue QPyHIaMEHTAIBHBIX ¥ MPUKJIAIHBIX 3HAHUW M BBIPA0OTKA YMEHHI MOCTPOCHHS U
HCCJICIOBAHUS TEOMETPUUYECKUX MojeNiei OOBEKTOB U IIPOIIECCOB, TNPUBUTHE HABHIKOB
UCIIONIb30BaHUsl TpadUuecKuX HWHPOPMAIMOHHBIX TEXHOJIOTUH, JBYX- M TPEXMEPHOTO
T€OMETPUUYECKOTO0 M BUPTYAJIBHOTO MOJCIMPOBAHUS I KOMIBIOTEPHOTO MOJEIUPOBAHUS B
HayKe U TEXHUKE.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurumaa b1.B.20 Kommbrorepras reomerpust oTHOCHTCS K yacTu bioka 1
o0pa3oBaTebHON IPOrpaMMsl, (POPMUPYEMOIl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH.
Jis n3yyeHus 1aHHOM yueOHOM TUCIUIUIMHBI HEOOXO0IMMBbI 3HAHUSI, yMEHUS U HaBbIKU,
(bopmupyeMble TPEILECTBYIOUMMH JUCHUIUIMHAMU: MaTeMaTUKa U MH(OpMaTHKa CpeIHEro
IIKOJIbHOTO 00pa30BaHuUS.

[lepedens nocneayrONMX y4eOHBIX TUCIHUILIAH, JJIsI KOTOPBIX HEOOXOAMMBI 3HAHUSI, YMEHUS U
HaBBIKH, (OPMUpPYEMBbIEC JAaHHON yU4eOHON AUCHUIUTHHON: « AJITOPUTMBI KOMIIBIOTEPHON
rpadukny, «MareMaTu4eckoe MOJICITHPOBAHHEC.

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJIMHBI

[Tporniecc ocBoeHMs AMCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE CIIEIYIOIUX KOMIIETEHIINN B
cootBercTBum ¢ @PI'OC BO u OIl BO no nanpasnenuto noarorosku 02.03.02
®yHaaMeHTanbHast UHGOpMAaTUKa U MH(MOPMAITMOHHBIE TEXHOJIOTHH

ITK-3 CniocoOHOCTh MOHUMATh ¥ MPUMEHSATH B HAYYHO-UCCIIEI0BATEIbCKOMN U MPUKJIIAIHON
JeSITeIbHOCTH COBPEMEHHBIM MaTeMaTHUeCKUH anmapar, TeOpeTHUECKHUEe OCHOBBI MH(OPMaTHKHY;
ITK-4 CriocoOHOCTh MOHUMATh U MPUMEHATh B HAYYHO-UCCIIEI0BATEIbCKON U MPUKJIIAIHON
JeSITeIbHOCTH COBPEMEHHBIE S3bIKU MPOTPAMMHUPOBAHMSI U IPOrPaMMHOE 00eCTIEYeHHE;
ONEPALMOHHBIE CUCTEMBI M CETEBBIE TEXHOJIOTHH; IPUMEHSTh AITOPUTMBI U CTPYKTYPBI TaHHBIX
npu pa3paboTKe MPOrpaMMmBbl.

B pesynbTare 0CBOCHUS AUCIUILTUHBI 00YYaIONIUICs JOKEH

3HATh: OCHOBHBIE MTOHATHS, ONIPEIEICHNS U CBOMCTBA MaTeMaTHUYECKUX O0OBEKTOB B 00JIaCTH
KOMITBIOTEPHOM reoMeTpuu, GOpPMYIHPOBKH YTBEPXKICHHUM, METO/IbI X TOKA3aTeIbCTBA,
BO3MOJXKHBIE Cepbl MPUMEHEHHS H3y4YaeMbIX O0BEKTOB,;

yMeTh: (POpMYJIMPOBATH U JIOKa3bIBaTh OCHOBHBIE PE3YJIbTAaThl U3yUEHHBIX Pa3JIEIOB
KOMITBIOTEPHOW F'€OMETPHUH, IPOBOJANUTH JIOTHUECKHUE PACCYKICHHS IPH TOKA3aTEIbCTBE
MaTE€MaTUYECKUX YTBEPKACHUI; pelIaTh TUIIOBBIC 3a7a4l C IPUMEHEHUEM U3y4aeMOro
TEOPETHYECKOr0 MaTepUalIa; CO3/1aBaTh U PEaTN30BbIBATh FTEOMETPUUECKHUE AITOPUTMBI;
BIIQJICTh. MATEMAaTUYECKHUM alIapaToM KOMIIBIOTEPHOU €OMETPUH, TEOMETPUUECKUMU
METOJIaMH HCCII€I0BAHNS F€OMETPUUECKUX 00BEKTOB; H3yUEHHBIMH F€OMETPHUUECKUMHU
aJIrOpUTMaMHU.



4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHbI

O0BEM AUCLHUILUIMHEI COCTABIIAET 3 3a4eTHBIX €., 108 yac.

dopma MpOMEKyTOYHOU aTTeCTALUU: SK3aMEH.

4.1. Coz[epma}me JUCUMILIMHBI, CTPYKTYPUPOBaHHOE IO TeMaM, C YKa3aHUEM BH/10B
y‘leﬁﬂblx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUICCKHUX YaCcoB

Pazpen aucumruinHe! / Tema Cem. | Bunpl yueOHOU paboThl DopMBI
KonraktHas pabota CamocT. | TEKYLLEro
MpernoiaBaTens ¢ pabora | KOHTPOJIS;
oOyyJaromumucs Dopmsl
Jlexiun | JIab. IIpakr. IIPOMEXKYT.
3aHATHSL | 3aHSTHUS aTTecTaluu
Tema 1. BBenenue B npeamer 1 2 2 OTtuéT 1o
«KommeroTepHast reoMeTpHs». 3HAKOMCTBO C 71a00paTOpHO
CKM Mathematica i paboTe
Tema 2. Bexropsl. Onepanuu Hag Bektopamu | 1 2 2 12 OTt4éT 1Mo
U UX CBOHMCTBa 1a00paTOpHO
1 pabote
Tewma 3. [IpsaMast Ha TUTOCKOCTH 1 2 2 12 OTt4éT 1Mo
nmabopaTopHO
1 pabote
Tewma 4. CtepeoMeTpusi B KOOPIMHATAX 1 2 2 12 OTt4éT 1Mo
nmabopaTopHO
it pabote
OTtuéT 1o
J1a00paTOPHO
it paboTte
Tema 5. ®opmysl mpeoOpazoBaHus 1 2 2 12 Ortuér no
JIeKapTOBOIl CUCTEMBI KOOPJIUHAT 71a60paTOpPHO
it paboTte
Tema 6. Micionb3oBaHne KBaTepHUOHOB miast | 1 4 4 Ortuér no
MPE/ICTABIICHUS BPALIEHUH TPEXMEPHOTO 71a00paToOpHO
MPOCTPaHCTBA it pabote
Tema 7. Bextop-pyHKImn 1 4 4 OT14éT 1Mo
nmabopaTopHO
i paboTte
Tema 8. KpuBble BTOpOTro mopsiika 1 6 6 OT14éT 1Mo
nmabopaTopHO
it paboTte
Tema 9. MojenupoBaHue MIOCKOH KPUBOA 1 6 6 Ortuér no
METOJIOM HaTypaJbHOHN MapamMeTpu3aliu 71a60paTOPHO
i paboTe
HUroro (1 cemectp): 30 30 48 9K3.

4.2. I1;1an BHeayIMTOPHOI CaMOCTOSITeIbHOM PadoThl 00y4aroIUXCs M0 JUCHUTITTHHE

Pasnen quciuiinHe! / TemMa

CamocrosiTenbHasi paboTa 00ydJaromuXcs

Bwup camocrt.
paboTsl

Cpoxu
BBITIOJTHEHUSI

3arpatst
BPEMEHU

OrieHouyHOE
CPEICTBO

YuebHo-
METOJUYECKOE
obecrieueHue
CaMOCT. PabOTHI




Tema 1. Bexropsl. Oneparyn IToBTopenue Bropas 12 VYcTHbIif
HaJl BEKTOPaMU M UX CBOMCTBa | BOIPOCOB, Henens orpoc [5,6]
BXO/SILIHX B TIepBOTO
cpenHee ceMecTpa
HIKOJILHOE
obpazoBaHue
Tema 2. [Ipsimast Ha Tutockocty | [loBTOpenue Tpetbs 12 VYcTHBIH [5,6]
BOIIPOCOB, HeJems orpoc
BXOJIINX B HIEPBOTO
cpenHee cemecTpa
IIKOJIEHOE
obpa3oBaHue
Tema 3. CtepeomeTpus B IToBTOpCHHE Yersépras 12 VerHbrit [5.6]
KOOpANHATAX BOIIPOCOB, HeJeus orpoc
BXOJSILIMX B TIepBOTO
cpenHee ceMecTpa
IIKOJILHOE
obpazoBaHue
Tema 4. ®opmyIib [ToBTOpeHue [sras 12 YcrHblit [5,6]
npeoOpa3oBaHus IeKapTOBOU BOIIPOCOB, Henens orpoc
CHCTEMBI KOOPAUHAT BXOJIIINX B TIePBOTO
cpenHee ceMecTpa
IIKOJIEHOE
o0Opa3oBaHue
OO6mas TpyJ0eMKOCTh CaMOCTOSITEIbHOM paboThI (Jac.) 48
U3 HUX ¢ HCTIOB30BaHUEM JJIEKTPOHHOTO O0YYCHHUS U
JMCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH (Jac.)

4.3. Conep:xanue y4eOHOro MaTepuaJjia

Tema 1. Beenenue B npeamer «KommerotepHas reometpus». 3Hakomctso ¢ CKM Mathematica.

[Tpeamer koMmbroTepHOU reomeTpun. [loHsTHE reoMeTpruUecKux anroputMoB. 3HakoMcTBO ¢ CKM «Mathematica.
Tema 2. Bekropsl. Onepaiuu HaJl BEKTOpaMU U UX CBOMCTBA.

PaBeHCTBO M KOJUIMHHAPHOCTH BEKTOPOB, AJIMHA BEKTOPA, OIIEpalliy HaJl BEKTOpaMH (CyMMa, yMHOXEHHE Ha
CKaJsp, CKaJIsIpHOE IPOU3BEIEHNE, OPTOrOHATBHOCTh BEKTOPOB, BEKTOPHOE IPOU3BEICHUE, CMEILIAHHOE
MPOU3BE/ICHNE), CBOMCTBA OIIEpalrii HaJl BEKTOpaMu

Tema 3. IlpsiMast Ha TUIOCKOCTH.

VYpaBHeHUs NPSIMOM Ha MIIOCKOCTH. YT0I Mexay npsMbiMu. HopmanbHoe ypaBHeHUe npsiMoi. PaccTosiHEe OT TOUKH
JI0 IpAMOM. YpaBHEHHE NPsIMOH B oTpe3kax. VccnenoBanue obmiero ypaBHeHNs IpsAMO. I1y4ok npsaMbIx.
Tema 4. CrepeoMeTpusi B KOOpJHHATAX.

Yron Mexay NpsMBIMU. YTOJI MEXAY IPAMOM U IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSIMU. PaccTosiHue OT TOUKH 10
npssMoi. PaccTosiHue OT TOYKH 10 MIIOCKOCTU. PaccTosiHME MeX Ty IPSIMBIMHU.

Tema 5. @opmynsl mpeoOpa3oBaHus AEKAPTOBOW CUCTEMBI KOOPIMHAT.

ITapannensHblit nepenoc, Bpamenus ACK.

Tema 6. Micionib30BaHMEe KBAaTEPHUOHOB JJIS IIPEACTABICHNUS BPAILICHUH TPEXMEPHOTO ITPOCTPAHCTBA.
KBarepHuoHsl, onepannu HaJy HUIMH, CBOICTBa onlepanuil HaJ KBaTepHUOHaMU. BpaleHue TpexMepHOro
MPOCTPAHCTBA C IIOMOIIBIO KBATEPHHOHOB. DOpMyIIbI TpeoOpa3oBaHus 0a3MCOB OPTOTOHAIBHOM CHCTEMBI
koopauHaT. PopMyIiel Tpeobpa3oBaHUs KOMIIOHEHT HEM3MEHHOTO BEKTOpa IpH 3aMeHe 0a3uca. AIropuT™
npeoOpa3oBaHMsl CUCTEMBI KOOPAMHAT 110 JIBYM YIJIaM M OCH.

Tema 7. Bexrop-QyHKITHH.

3amanne BekTop-GyHkunit. JuddepeHnrpoBanne BEKTOPHO3ZHAYHBIX (yHKIHH.

BunroBas muaus. Jlorapudmiraeckas ciupaib.

Tema 8. KpuBbie BTOpOro nopsijika.

Obmree ypaBHEHHE KPUBOIT BTOPOTO mopsaka. OKpyKHOCTb. AJITOPUTM IIOCTPOSHUS OKPYKHOCTH TI0 TAHHOMY
001eMy ypaBHEHHIO KPUBOH. DIITUIIC, TUIEpOOa 1 mapaboia: onpeieieHrs] ¥ CBOWCTBA, TapaMeTPHIECKUe
ypaBHeHus. L{ukionga. ATrOpUTMBI TOCTPOEHUS IEHTPAIbHON M HELIEHTPAIbHON KPUBBIX BTOPOTrO HMOPSIIKA.
ITocTpoeHue BEIpOXkAEHHON KPUBOI BTOPOro MOPSAKA.

Tema 9. MoznenupoBaHHUe IIOCKOH KPUBOM METOJIOM HaTypaJIbHOM MapamMeTpu3alyy.

ANropuUTMBI IOCTPOEHHS INIOCKOW KPUBOI METOJOM HaTypalbHON MapaMeTpU3aly ¢ TOUKaMU KCTPEMYMOB, C
ToYKaMu repern6da. [loctpoeHue Iockoi He3aMKHYTOH KpUBOH 10 y3J10BBIM ToukaM. ITocTpoenne mirockoi
3aMKHYTOH KPUBOH 110 y3710BbIM TOUKaM. ITocTpoeHune miockoi KpuBoi 110 TpEM TOUKaM MPU HEU3BECTHBIX
KacaTeJbHbIX.




4.3.1. llepeyeHb CEeMUHAPCKUX, MPAKTHYECKHUX 3aHATHI U J1a0OpPaTOPHBIX PadoT

Tema 3ansaTHA Bcero vacos O1eHOYHbIE CPeCTBA dopmupyembie
KOMITCTEHIIHU

Tema 1. BBenenue B npeamer 2 OTtuéT 1o I1K-3, I1K-4

«KommnbroTepHas reoMeTpus». 3HAKOMCTBO C nabopaTopHOit paboTe

CKM Mathematica

Tema 2. Bexropsl. Oneparuu Hajg BeKTopamu | 2 OTtuéT 1o I1K-3, I1K-4

U MX CBOMCTBa nabopaTopHOii pabote

Tema 3. Ilpsimast Ha MIOCKOCTH 2 Ortuér no IK-3, [1IK-4
nabopaToOpHOIi paboTe

Tema 4. CtepeoMeTpusi B KOOPIMHATAX 2 Ortuér no IK-3, I1IK-4
nabopaTopHo# paboTte

Tema 5. @opmyiter mpeodpa3oBaHUL 2 OTtuéT 1o [K-3, I1IK-4

JIEKapTOBOH CHUCTEMBI KOOPAWHAT mabopaTopHoi paboTte

Tema 6. Micronb30BaHre KBaTepHUOHOB s | 4 OtuéT o IIK-3, IIK-4

TIPEICTaBICHUS BPAIICHUH TPEXMEPHOTO nmabopaTopHOii paboTte

POCTPAHCTBA

Tema 7. Bextop-pyHKImn 4 OT14éT 1Mo [K-3, I1IK-4
J1a00paTopHOH paboTe

Tewma 8. KpuBble BTOpoTo mopsiika 6 OTt4éT 1Mo [K-3, I1IK-4
sabopaToOpHOii pabore

Tema 9. MojenupoBaHue MI0CKOI KPUBOIA 6 Ortuér no I1K-3, I1IK-4

METOJIOM HaTypaJIbHOU IapaMeTpHu3aliu JabopaTopHoi padoTte

4.3.2. [lepevyeHb TeM (BONPOCOB), BHLIHOCHMBbIX HA CAMOCTOAITEJIbHOE H3y4YeHHe CTyIeHTaAMHU

B paMKax CaMOCTOSITEeJIbLHOM paﬁoTI)I

Tema 3ananue DopmMupyemble
KOMITCTEHIIHU

Tema 1. Bexropsl. Onepanuu Hag Bekropamu | [ToBTOpeHHE BOonpocoB, Bxomsamux B cpequee | [TK-3

U MX CBOMCTBa MIKOJIbHOE 00pa3oBaHue

Tema 2. [IpsMast Ha TUTOCKOCTH [ToBTOpenue BompocoB, Bxoasamux B cpexnee | [1K-3
MIKOJIbHOE 00pa3oBaHue

Tema 3. CtepeoMeTpusi B KOOPIMHATAX [ToBTOpenue BompocoB, Bxoasamux B cpeanee | [1K-3
MIKOJIbHOE 00pa3oBaHue

Tema 4. ®opmyitel ipeoOpa3oBaHUSL [ToBTOpenue BompocoB, Bxoasamux B cpexnee | [1K-3

,HeKapTOBOﬁ CHUCTEMbI KOOpJAWHAT

IIKOJIBHOC 06p330BaHI/I6

4.4. MeToauueckue YKa3aHus 1O OpraHusanum CaMOCTOAITEAbLHOM paﬁoTu CTYACHTOB

CamocrosiTenbHast paboTa CTyAEHTOB BceX (POPM U BHI0B 00yUEHUS SBIISETCS OJJHUM U3
00s13aTeNIbHBIX BHI0B 00pa30BaTeIbHOM IesSTETbHOCTH, 00eCIIeUMBarOILEel pearn3aluio
TpeboBanuii denepanbHBIX TOCYJaPCTBEHHBIX CTaHAApPTOB BhICIIEro 00pazoBanus. CoraacHo
TpeOOBaHUSAM HOPMAaTHUBHBIX JOKYMEHTOB CAMOCTOSITENIbHAs pa00Ta CTYJCHTOB SBIISETCS
00s3aTeNbHBIM KOMIIOHEHTOM 00pa30BaTelbHOTrO Mpoliecca, TaKk Kak OHa 00ecTieunBaeT
3aKpeIUIeHUE MOJTy4YaeMbIX Ha JIEKIIMOHHBIX 3aHATHUAX 3HAHUN MMyTeM MPUOOpEeTeHUsI HaBBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COJEPKaHMs, HABBIKOB PELICHUS aKTyaJbHBIX MPOOIeM
(dopmHpoBaHUs OOIIEKYIBTYPHBIX U MPOPECCHOHATBHBIX KOMIIETEHIIUN, HAYYHO-
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, MOATOTOBKY K CEMHHAapaM, JabopaTopHbIM padoTam, ciaue
3a4eToB U 9K3aMeHOoB. CaMocTosITeNIbHas padoTa CTYAEHTOB MPEACTABIAET CO00M COBOKYITHOCTD
ayJIMTOPHBIX U BHEAYIUTOPHBIX 3aHATHI U paboT. CamocTosTenbHas paboTa B paMKax
00pa30oBaTeNLHOrO MPOIIEcca B By3€ pelIaeT CleAyIoMe 3a1auu:




— 3aKpeIJIeHNUE U pacllMpeHe 3HaHUH, yMEHUH, TOJy4YeHHbIX CTYJEHTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHIA, IPEBPALICHNE UX B CTEPEOTUIIBI YMCTBEHHOW U
(bu3n4ecKoil 1esTeabHOCTH;

— IpUOOpPETEHNE JONOTHUTEIBHBIX 3HAHUN ¥ HABBIKOB IO JUCHUIUIMHAM Y4eOHOTO TIIaHa;
— (opMHpOBaHUE U PA3BUTHE 3HAHUH U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKH HA KAUECTBEHHOE OCBOECHUE 00pa3oBaTeIbHON
IPOTPaMMBlI;

— pa3BUTHE HABBIKOB CAaMOOPIaHU3alNHY;

— (popMHpOBaHUE CAMOCTOSITEIBHOCTH MBIIIUIEHUS, CHOCOOHOCTH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO M CaMOpeaTN3aliH;

— BBIpa0OTKA HAaBBIKOB 3(PPEKTUBHOI caMOCTOATENBbHOM MPO(heCCHOHATEHON TEOPETUUYECKOH,
IPAaKTUYECKON U yueOHO-UCCIIE0BATENIbCKOM e TETbHOCTH.

IHoaroroBka Kk Jekuuu. KauectBo OCBOCHUS CONEPKAHUS KOHKPETHON JUCLUIIIMHBI
IPSMO 3aBHCUT OT TOT'0, HACKOJIBKO CTYJIEHT caM, 0€3 BHEILIHEr0 MPUHYXICHUs GOpMUpYyeT y
ce0s1 yCTaHOBKY Ha MOJTyYeHHE Ha JICKIMSIX HOBBIX 3HAHHA, JOTIOTHSIONINX YXKE UMEIOIIHECS 110
JaHHOM nucuuIuiMHe. Bpems Ha NOATrOTOBKY CTY/IEHTOB K ABYXUYAcCOBOMH JIEKIIUH 10 HOpMaTHBaM
cocTaBiseT He menee 0,2 yaca.

IToaroroBka K NpakTH4YeCKOMY 3aHATHIO. [[0Ar0TOBKa K MPAaKTUUYECKOMY 3aHSITHIO
BKJIIOUYAET CIEAYIOLIUE 3JIEMEHTBI CAMOCTOSITENILHOM JIeATENbHOCTH: YETKOE MPEACTaBICHUE
LIeJIM 1 33]a4 €ro MPOBECHUS; BbI/IeJIEHUE HABBIKOB YMCTBEHHOMN, aHAIMTUYECKOM, HayYHOH
NeSITeTbHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MPECTOsIIeH padoThl. BripaboTka HaBBIKOB
OCYILECTBIISICTCS ¢ IOMOILBIO OJIY4YEeHUs1 HOBOM nH(popMany 00 U3yyaeMbIX Mpoleccax 1 ¢
MIOMOIIIBIO 3HAHUS O TOM, B KaKOHM CTENEHH B JAHHOE BPEMsI CTYICHT BIIaJeeT METOAAMU
UCCIIEI0BATEIbCKON AEATENIbHOCTH, KOTOPBIMU OH CTaHET I0JIb30BaThCs HA MPAKTUYECKOM
3aHATUH. [IoroTOBKA K MPAKTUYECKOMY 3aHATHIO HEPEIKO TpedyeT moadopa Marepuaia,
JTAHHBIX U CHIELMAJIbHBIX HCTOYHUKOB, C KOTOPBIMU NPeACTOUT yueOHast padota. CTyeHThI
JIOJDKHBI JIOMa TIOATOTOBHUTH K 3aHATHIO 3—4 mpuMepa (GOpMYIHPOBKH TEMBI UCCIIEIOBAHHUS,
NPEJCTaBICHHOTO B MOHOTpa(usiX, HAyUHBIX CTAaThsIX, OTYETaX. 3aT€M OHH CaMOCTOSTEIIBHO
OCYIIECTBIISFOT TIOUCK COOTBETCTBYIOIINX UCTOYHUKOB, OTIPEICTISAIOT aKTYaIIbHOCTh
KOHKPETHOT'O HCCIIEI0BaHMs IPOLIECCOB U SIBJICHUH, BBIACISAIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBAa aBTOPAMHU HAYYHBIX pa0dOT IIEHHOCTH TOTO, YeM OHM 3aHUMAroTcs. B xome
CaMoro NMpakTUYECKOT0 3aHATHUS CTYAECHThI CHavyalla MpeICTaBIAI0T HailIeHHbIe UMU BapUaHThI
(bOpMyJIMPOBKH aKTyaJIbHOCTU UCCIIEJOBAHUSI, 00CYKIAI0T UX U 00OCHOBBIBAIOT CBOE MHEHHUE O
HaWIyy4IlleM BapuaHTe. BpeMs Ha MOArOTOBKY K MIPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHUBaM
coctaBisieT He Menee (0,2 yaca.

IToaroroBka k ceMuHapckomy 3aHsATHIO. CaMoCTOSITEIbHAS IOJATOTOBKA K CEMUHAPY
HaIpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTCHUIO HAYYHOH W WHOM JINTEpaTyphl; Ha TTOUCK
JIOTIOJTHUTEIBHON MH(OpMAINH, TO3BOJISIONIEH ITy0ske pa300paThcsi B HEKOTOPBIX BOIPOCAX; HA
BbIJIEJICHHE NTPU padOTe C pa3HBIMU UCTOYHUKAMH HEOOXO0IMMOI HHPOpMAIIH, KOTOopast
TpeOyeTcst I MOJTHOTO OTBETa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS TIPAaBUIIBHO BBITICHIBATH BHICKA3bIBAHUS aBTOPOB M3 HMEIOIIHXCS HCTOUHHKOB
uHpopManuu, opopMIIATh UX MO OubIMorpaduIeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIH3 BHIOPAHHBIX UCTOYHUKOB HH(OPMAIINH; Ha TIOJTOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS 110 00CY>KAaeMbIM BOIIpocaM; Ha ((OPMUPOBAHHE HaBbIKA ONIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHUS, KOTOPBIE MOTYT BO3HHUKATh TIPU OOCYKIICHHH TEX WIIN HHBIX
Hay4HBIX IpoOJeM. BpeMs Ha MOATrOTOBKY K CEMHHApY IO HOPMAaTHUBaM COCTABIISIET HE MEHee
0,2 gaca.

IMoaroroBka Kk KOJJI0KBHYMY. KOJIIIOKBHYM NpeacTaBisieT cO00M KOMJIEKTUBHOE
o0cy>xJIeHue pazjiena JTUCIUIUIMHBI HA OCHOBE CaMOCTOSITEIbHOTO U3yUeHHUs ATOro pas3zena
cryaeHtamu. [TonroToBka Kk JaHHOMY BUY YU€OHBIX 3aHSATHI OCYIIECTBIISETCS B CIIEIyIOIEM
nopsizike. [IpenomaBaTens 1aeT COUCOK BOIIPOCOB, OTBETHI HA KOTOPHIE CIIEAYET IMOIYIUTh TIPH



M3YYEHUHU OMPEEIIEHHOTO MePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyAUTOPHOE
BpeMs HEOOXOAMMO MPOYHUTAThH CIEIHATLHYIO JINTEPATYPY, BHITUCATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpBIE OYIyT 00CYKIaThCs Ha KOJUIOKBUYME, MBICIIEHHO CQOPMYJIUPOBATH CBOE
MHEHHE 10 KaXJA0My U3 BOIIPOCOB, KOTOPOE OHU BBICKAXYT Ha 3aHATHHU. BpeMs Ha MOArOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 yaca.

IHoaroroBka k KOHTpPOJBLHOM padoTe. KoHTposbHas paboTa Ha3HAYAETCS MOCIIE
M3YYEHHUSI ONPEEIICHHOTO pa3jiena (pa3aenoB) JUCIUILUIMHBI U IIPEJICTaBIsIeT cO00M
COBOKYITHOCTh Pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYJCHTOB HAa BOIPOCHI, KOTOPbIE OHU
3apaHee MoJIy4aroT OT npemnoaaBareis. CaMocTosTeNnbHas HOArOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOUYAET B c€051: — U3Yy4YEHHUE KOHCIIEKTOB JIEKLIUH, PACKPBIBAIOLINX MaTepual, 3HaHUE
KOTOPOTO MPOBEPSAETCS KOHTPOJIbHOM paboToil; MOBTOpEeHHE YyueOHOro MaTepuasa, oJIyd4eHHOTO
MIPU MOJIFOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHITHSAM U BO BPEMS UX MPOBEICHNUS;
U3Yy4EeHHE JOTOJIHUTEIBHON JIUTEPATYPhl, B KOTOPOH KOHKPETU3UPYETCS COACpKAHHE
NPOBEPSEMBIX 3HAHUI; COCTABICHHE B MBICIIEHHOW (hOpME OTBETOB Ha MTOCTABJICHHBIC B
KOHTPOJIbHOHM paboTe BOMpOCHl; ((OPMUPOBAHKE MICUXOJIOTHYECKON YCTAHOBKY HA YCIIEIIHOE
BBINOJIHEHHE BCEX 33aJaHid. BpeMsi Ha MOATOTOBKY K KOHTPOJIBHON paboTe 10 HOpMaTHBaM
COCTaBIsieT 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETY AOKHA
OCYIIECTBIISITHCS B T€UEHHUE Bcero cemectpa. [loAroToBka BKIIOYAET CieyIoe qeHCTBUS:
NepEeYuTaTh BCE JIEKIUH, a TAKXKE MaTepUalIbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHUSIM B T€YCHHE CEMECTPa, COOTHECTH 3Ty MH(OPMAILIHIO C BOIPOCAMH,
KOTOpBIE JaHBI K 3a4eTy, €CIIM HH()OpPMaIIUK HEAOCTATOYHO, OTBETHI HAXOIAT B MPEII0KECHHOM
npenoaaBareneM Iureparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha MOATOTOBKY K
3a4eTy [0 HOpMAaTUBaM COCTABIIIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3k3ameny. CaMocTOsITENIbHAS TOATOTOBKA K SK3aMEHY CXO0XKa C
MOJITOTOBKOM K 3a4eTy, 0cOOEHHO eciu oH auddepeHnnpoBannbiii. Ho o0beM ydaeOHOTO
MaTepuaia, KOTOPbI Hy>KHO BOCCTAHOBUTH B aMSITH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTENBHO OO0JIbIIE, TOATOMY TpedyeTcsl O0bllle BpEMEHH U YMCTBEHHBIX yCHINN. BaxHO
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHUE O COACPKAHUH OTBETA HAa KaXKbI BOIPOC, YTO
npeJoiaracT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOT'O MJIM MHOTO SIBIECHUS,
mpolecca, yMeHHe pacKpbIiBaTh (DaKTOPbI, OMPEESIONINe UX MPOTUBOPEUYNBOCTh, 3HAHHE UMEH
YUYEHBIX, U3y4aBIIUX 00CykaaeMyto npobdiemy. Heobxonumo Takke mpuBecTd HH(OPMALIHIO O
MaTepHuanax YMIUPUIECKUX UCCIEIOBAHUM, YTO YKa3bIBAET HA BCECTOPOHHIOKO MOJTOTOBKY
CTYyJI€HTa K 3K3aMeHy. BpeMms Ha MOATroTOBKY K 3K3aMeHY [0 HOpMaTHBaM COCTaBJIseT 36 4acoB
IUTs 0aKaIaBpOB.

B ®BI'OY BO «UI'Y» opranuzaiusi CaMOCTOSITEIbHOU pabOTHI CTY/IEHTOB
pernamentupyercs [lonoxxeHneMm o caMOCTOATENbHON PabOTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coserom UT'Y 22 urons 2012 r.

5. YYAEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTJINHBI

a) OCHOBHas JIUTepaTypa:

1. Kowmmbrotepnas reomerpus [Teker] : yue6. mocobue / M. A. Iaep ; pert.: H. M. Ky3yo0,
O. . Toncteix ; UpkyT. roc. yH-T, UH-T MaTemMaTuku U uHpopM. TexHonorui, Kad.
TEOPHUH BEPOATHOCTEN M AUCKPET. MaTeMaTukH. - Upkyrck : U3a-so UT'Y, 2021. - 131 c.
:ui. ; 21 eM. - bubmmorp.: c. 131. - ISBN 978-5-9624-1936-7 : 268.00 p. YK 514-
37(075.8). Ox3emmuspsl Bcero: 61. MuB. Ne: adp A664829, dpusmar 39152(60 3k3.)

2. Ananutnyeckas reomerpus [Tekcr] : yue6. mocobue / JI. A. Ocunenko, JI. H. IllemeToBa
; UpkyT. roc. yH-T, IH-T MaTeMaTuKu, 5KOHOMHUKHU U UHpopmaTtuku. - Upkyrck : U3a-Bo



3.

4.

Ury, 2019. - 124 c. : un., tabin. ; 21 cMm. - bubnuorp.: c. 124. - ISBN 978-5-9624-1727-1
: 191.00 p., 191.00 p. YAK 514.12(075.8). Dx3emrutsipsl Bcero: 141. MuB. Ne: H)
A657460, dusmat 38026(130 3k3.), duzmat 38026(6 3k3.), puzmar 38026(4 3k3.).
Onementsl nuddepenimanbHol reomerpun U Tononoruu [Tekcer] : yue6. mocodue / E.
10. Ky3bmuna ; pern.: H. M. Ko3y6, M. JI. [Taneesa ; UpkyT. roc. yH-T, UH-T MaTeMaTuku
u uHpopM. TexHonorui. - Upkyrck : Uzn-so UI'Y, 2021. - 103 c. : ui. ; 20 cm. -
bubmuorp.: c. 103. - ISBN 978-5-9624-1967-1 : 354.00 p. YIK 514.7(075.8)
515.1(075.8). Ox3emmuisapsl Beero: 21. MuB. No: Hh A665563, uh A665564, puzmar
39346(19 ax3.).

Mumenko A.C. Kypc muddepeHnuanbHOi reOMETpUN | TOTIOJIOTUH [ DJIEKTPOHHBIH
pecype] : yueonuk / A. C. Mumenko, A. T. ®omenko. — Mocksa : JIlanb, 2010. — 502 c. :
ui. ; 22 cMm. — (YueOuuku ass By3oB. CnenuanbHas Juteparypa). — Pexxum gocryna:
OBbC "UznarensctBo "Jlanp". — Heorpanuy. qoctym. — ISBN 978-5-8114-0966-2.

0) TONOJIHUTEIIbHAS JTUTEpaTypa:

1.

KommerorepHas reometpusi. ['eomerpudeckiie 0OCHOBbI KOMIbIOTepHOH rpaduku [Tekcr] :
yueb. mocobue st By30B / E. M. Beuromos, E. H. Jly6saruna. - 2-e u3z. - M. : lOpaiir,
2020. - 157 c. : un. ; 24 cm. - (Briciiee o6pa3oBanue). - bubnmorp.: ¢. 155-156. - ISBN
978-5-534-09268-4 : 463.32 p. VJIK 81.327.11:003.6(075.8). Dxzemmnasipn Beero: 1. ns.
Ne: u/3 yn A661013.

Komnrerorepnas reomerpus [Tekcer] : Yueb. mocobue s crya. By3oB / H. H. 'onoBanos
[u 1p.]. - M. : Akagemus, 2006. - 511 c. ; 21 cMm. - (YHUBEPCUTETCKHN yISOHUK :
MpUKJIaHAs MaTeMaTHKa U nHpopMaTuka). - bubmuorp.: c. 498-499. - ISBN 5-7695-
2822-2 :522.17 p. YAK 514-37(075.8). Dx3emnusipsi Beero: 1. Uns. Ne: ud A610034.
DneMeHTHI JINHEHHOU anreOphl 1 aHaTUTHYECKON reoMeTpuu Ha 0ase makera
"Mathematica" [Tekcr] : yue6HOE mocobue / B. A. Jlepun, B. B. Kamunun, E. B.
Prei6ainka. - M. : ®@usmariut, 2007. - 191 c. ; 22 cMm. - bubnuorp.: c. 189. - ISBN 978-5-

9221-0776-1 : 404.37 p. YAK 519.6. Dx3emnaspsi Beero: 1.
HuB. Ne: Hp A599089.

Ananutuueckas reometpus [Tekct] : yue6. s nen. un-toB / C. B. baxsainos, JI. U.
babymikun, B. I1. IBanuukas ; pen. C. B. baxanos. - 4-e usa., ucnp., crep. u3a. - M. :
Anpsiae, 2017. - 376 c. ; 21 cm. - ISBN 978-5-00106-134-2 : 748.10 p. YK
514.12(075.8). Dx3emnasipui Beero: 1. Mup. Ne: b A655125.

CO0pHHUK 3a/1a4 [0 AHATUTHYECKOW TeOMETPHH U JIMHEIHHOI anredpe: YueOHoe nmocodue /
[Tox pen. J1.B. bexitemumena. — 3-e u3n., ucrp. — CI16.: Jlaas, 2008. — 496 c. — 49 sk3.
Wnbpun B.A. Ananutuueckas reometpus / B.A. Unbun, O.I'. [To3usik. — M.: ®uzmariur,
2009. — 224 c.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1200paTopHOe 000py10BaHue

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. IlporpammHoe obecneyeHue

MicrosoftWindows 7 Pro 64 bit (cybnunen3uonnsiii forosop Ne 570 ot 07.03.2017);
Bbpay3zep GoogleChrome; CrucremMa KOMITBIOTEPHON MaTeMaTHKH.

7. OUEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA



7.1. OneHo4YHbIe CPeACTBA TEKYIEro KOHTPOJIsI

Bun koHTpOIs KoHnTponupyemsle TeMbl KoHnTponupyemsie
KOMITCTEHIINU

YcTHBIH onpoc 2-5 IK-3, TIK-4

Otuét o 1abopaTopHoi paboTte 1-9 IK-3, TIK-4

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYILEro KOHTPOJIA

1. Bompocs! as1st yCTHOTO onpoca
a) PaBeHCTBO M KOJUTMHUAPHOCTH BEKTOPOB.
0) Omepanuu HaJ BEKTOpaMH (CyMMa, YMHOXXCHHE Ha CKaJIsIp, CKaJISIPHOE
POM3BE/ICHUE, OPTOTOHAIBHOCT BEKTOPOB).
B) YpaBHEHUs MPSMOM Ha IUIOCKOCTHU C YIIIOBBIM KO3 MUIIHEHTOM.
r) Yroa Mexay IpsMbIMU.
1) YToJa Mexy MPsIMOHN H INIOCKOCTBIO.
e) Yroa Mexay MI0CKOCTIMHU.
K) PaccTosiHUE OT TOYKH JI0 TIPSMOM.
3) PaccrosiHuE OT TOYKH 710 TNIOCKOCTH.
u) PaccrosiHue Mexy MpsIMbIMH.

2. JIeMOHCTpAIMOHHBIN BapUAHT OTUYETA IO J1abOpaTopHOi padoTe.
JlaGopaTopHast paboTa BBINOIHSAETCS B CUCTEME KOMIIBIOTEPHON MaTeMaTUKH

4| Naoparophan 3.nb *
NaGopaTopras 3
3aganue 1
A={2,-1,2};B=1{1, 2, -1}; cl = {3, 2, 1};
vec[x , vy ] i=y-x
vecPr[x , y 1 := {x[[2]] ¥[[3]1] - =[[3]] ¥[[2]11, -x[[11] ¥ [[3]] + x[[31]1 ¥ [[11], =[[11] ¥ [[2]] - x[[2]1] ¥ [[11]}
a)
vecPr[vec[a, B], vec[B, C1]]
{6, -4, -6}
6)
vecPr[vec[B, Cl] - 2vec[Cl, A], vec[Cl, B]]
(-12, 8, 12}
Bapganne 2

A={1,2,0};B={3,0, -3};Cl={5,2, 6};

dlv[x ] :=‘V'x[[1]]"2+x[[2]]“2+x[[3]]“2
1
S[x , ¥y ,2z]:= E dlv([vecPr[vec[A, B], vec[A, C1]]]

S[a, B, C1]

14




Sapanue 3
a={2, -2,1}:b={2, 3, 6};

dlv([vecPr[x, v]]

sinle .y ] := dlv[x] dlv[y]
sin[a, b]

517

§[ =]

0.981692

3apanue 4

a={2,-3,1};b={-3,1, 2};c={1, 2, 3};
vecPr[vecPr[a, b], c]

{-7, 14, -7}

vecPr[a, vecPr[b, c]]

(10, 13, 19}

Bapanue 5

seprx , y_ ] :==[[1]] ¥ [[1]1] +=[[2]] ¥ [[2]] + =[[3]]1 ¥ [[3]]
smPr[x , ¥y , z ] :=scpr[vecPr[x, ¥v], z]
kompl[x , ¥ , z ] := If[smPr[x, ¥, z] === 0, Print["sexTopn xomnnanapuu"], Print["sexTops HE xomnnaxapzs"]]

a)
a={2,3,-1};b={1, -1, 3}; c={1, 9, -11};

kompl[a, b, ¢]

BeKTOPE KOMIIJIaHapHE
6)
a={3,-2,1};b={2,1, 2}; c= {3, -1, -2};

kompl[a, b, c]

BekTopH HE kKoMImaHapHH

z)

a={2,-1,2};b={1,2, -3};c={3, -4, 7}:

kompl[a, b, ¢]

BeKTOPE KOMILJIaHapPHBL

BagaHue 6

A={1,2, -1};B={0,1, 5};c1={-1,2,1};D1=4{2, 1, 3};:

kompl [vec[A, B], vec[A, C1], vec[A, D1]]

BeKTOPH KOMIIJIaHapHE

7.2. OueHO4YHbIE CPeACTBA A/ MPOMEKYTOUHOMH aTTecTalMu
Cnucok BONPOCOB /1Jisl IPOMEKYTOYHOM aTTeCTAIUHU:

1. [Ipenmer KOMIBIOTEPHOI reOMETpUH.

2. [TonsiTHE TEOMETPUYECKHUX AITOPUTMOB.
3. PaBeHCTBO U KOJUIMHUAPHOCTH BEKTOPOB.



4. Onepanuu HajJ BEKTOpamMH (CyMMa, YMHOXKEHHE Ha CKaJIsip, CKaJsipHOE MPOU3BEICHHE,
OpPTOTOHAJILHOCTh BEKTOPOB, BEKTOPHOE MPOU3BEACHHE, CMEILIAHHOE TIPOU3BEJECHUE), CBOMCTBA
orepanuii HaJl BEKTOpaMHu.

S. YpaBHEHUs IPSAMOI HA TUIOCKOCTH (BEKTOPHOE, TapaMeTpHUuecKue, o011ee, C yriIoBbIM
K03 puImeHToM, 1Mo ABYM TOUKAM).

6. ANropUTM IIepeceueHus OTPE3KOB Ha MIOCKOCTH.

7. VYron Mexay npsMbIMU.

8. VYroa Mexay npsiMOl U IUIOCKOCTBIO.

9. VYros Mexay MI0CKOCTSIMHU.

10. Paccrosinue OT TOUKH 10 IPSIMOIA.

11. PaccrosiHue OT TOYKH 10 IVIOCKOCTH.

12. PaccrosiHre MeX Iy IPSIMBIMH.

13. KBaTepHHOHBI, Ollepaluy HaJl HUMH, CBOMCTBA ONEepaluii HaJl KBAaTEPHUOHAMHM.

14. BpameHnue TpexMepHOro MpoCTPAaHCTBA € TOMOILBK KBATCPHUOHOB.

15. ®Dopmyiisl peodpa3oBaHus 0a3UCOB OPTOTOHATILHOM CUCTEMBI KOOPIUHAT.

16. @opMmyJibl IpeoOpa3oBaHMsl KOMIIOHEHT HEM3MEHHOI'O BEKTOpa IIPU 3aMeHe Oa3uca.
17. Anroput™ mpeodpa3oBaHUs CUCTEMbI KOOPIMHAT IO IBYM YIJIaM U OCH.

18. AJNTOPUTMBI OCTPOCHUS TUIOCKOM KPUBOM METOJOM HATYpaJIbHOU MapaMeTpU3aliuu ¢
TOYKAMH SKCTPEMYMOB, C TOUKaMH Meperuoa.

19. ITocTpoeHne MI0CKOM HE3aMKHYTOM KPUBOM 110 Y3JIOBBIM TOUYKaM.

20. [TocTpoeHune mIockoil 3aMKHYTOM KPUBOM IO Y3JI0BBIM TOUKaM.

21. ITocTpoeHne MI0CKOM KpUBOM IO TPEM TOUKAM IIPU HEU3BECTHBIX KAaCAaTEJIbHBIX.

22. OO1ee ypaBHEeHUE KPUBOW BTOPOro nopsiaka. OKpyKHOCTb. AIITOPUTM MOCTPOSHUS
OKPYHOCTH TI0 JaHHOMY O0IllEMYy YPaBHEHHIO KPUBOM.

23. Onnuric, runepboia u napabosa: onpeaeaeHus U CBONCTBA, TapaMeTPUIECKUe
ypaBHeHus. L{uknounna.

24. AJTOPUTMBI HOCTPOEHUS NEHTPAIBHON U HELEHTPAJIIbHOW KPUBBIX BTOPOTrO MOPSAKA.

ITocTpoeHne BBIPOKAEHHON KPUBOM BTOPOTO IMOPSAAKA.

le/IMepl)I OLICHOYHBIX CPEACTB IJIA l'[pOMe)KyTO‘-lHOﬁ arrecramum:

1.

2.

Bunert 2.1 [aHbl KBaTepHUOHLI a, b u BekTop ¢, ock d, yron e

a (12 6annoB) |BbluucnuTe KBaTEPHUOH COMNPSHXEHHBIN K @, 06paTHBIN K a U k b, Nnpon3BeneHne a u b, npousseaeHne oGpaTHbIX kKa M Kb

6 (12 Ganog) MoBepHUTE A@HHbLIN BEKTOP C BOKPYT AaHHOW ocv d Ha JaHHbIN yron e

B (20 6annos) |HaiauTe koopauHaThl BEKTOpA, NONY4YEeHHOro B NyHKTe 6) B HOBOI cUCTeMe KoopauHaT

a=(1,1,-1,-1); b=(-3,-4,0,1); c=(-1,-2,-3); d=(1,0,0); e=pi/4
HOBas cucTema koopguHar {j,k,i}




Pazpaboruuk: 'aep Makcum AnekcanIpoBuY, KaHAUAAT TEXHUYECKUX HAYK, AOLICHT, JOLIEHT
Kadeapbl TEOPUU BEPOSTHOCTEH M TMCKPETHONW MaTEMaTHKH.



