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1. IEJIM Y1 3AJIAYM TUCTUTIIMHEI

Hemu:

obecnieueHre (HOPMUPOBAHHI MPOPECCHOHATHHON KOMIIETEHTHOCTH Y CTYICHTOB B 0O0JIACTH
KOMITIOTEPHOM T€OMETPHUH, IO3BOJIAIONICH MPHOOPECTH TOMOJHUTEIbHBIC TEOPETUUYECKHE W
MpaKTUYECKHEe 3HAHMS W YMEHUS B KOMIIBIOTEPHOM TE€OMETpPUHU, COOTBETCTBYIOIIUE
COBPEMEHHOMY COCTOSTHUIO 3TOM 00J1acTH

3amaun:

npuoOpereHue PyHIaMEHTAIBLHBIX M MPUKIAIHBIX 3HAHUN U BBIPa0OTKA YMEHHUH MOCTPOCHUS H
HCCJICIOBAHUS TEOMETPUUYECKUX MOJeNed OOBEKTOB W IMPOIECCOB, IPUBUTHE HABBIKOB
UCIIONIb30BaHUsl TpapUuecKuxX HWHPOPMAIMOHHBIX TEXHOJOTHH, JBYX- M TPEXMEPHOTO
F€OMETPUUYECKOTO M BUPTYAJIBHOTO MOJCIUPOBAHUS 11 KOMITBIOTEPHOTO MOJICIUPOBAHHS B
HayKe U TEXHHKE.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

VYuyeOnas aucuunnuna b1.B.08 KommnbrorepHas reomerpust oTHOoCUTCS K yacT biioka 1
o0pa3oBaTebHON IPOrpaMMel, GOPMHUPYEMOI ydacTHUKaMHU 00pa30BaTEeNIbHBIX OTHOLIEHUH.
JUig n3ydeHust JaHHOW yueOHON AUCIMILIMHBI HEOOX0 UMbl 3HAHUS, YMEHUS U HAaBbIKH,
(dopmupyeMble TPEAILIECTBYOUMMU AUCHUIUIMHAMU: MaTeMaTUKa U HH(OpMATHKa CPETHETO
IIKOJILHOTO 00pa30BaHMUs.

[lepeuenp nocneayoOUMX yUeOHBIX TUCHUIUIMH, AJI1 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OpMUpPYEMbIEC JAHHON YU4eOHON AUCHUIUTHHON: «AJNTOPUTMBI KOMIIBIOTEPHON
rpadukm», «MaTemMaTn4eckoe MOICITUPOBAHUEY.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITVINHDBI

[Iporiecc ocBOeHMS UCHUIUIMHBI HApaBiIeH Ha (GOpMUpPOBaAHHE CIEAYIOUIMX KOMIIETCHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no nanpasnenuto noarorosku 09.03.03
®dyHaaMeHTanbHas HH(OpPMATHKA U MH()OPMAITMOHHBIE TEXHOJIOTHU:

I1K-3 Cnnoco6HOCTh AEMOHCTpALMU OOIIEHAYYHbIX 0a30BBIX 3HAHUI MaTeMaTUYECKUX U
€CTECTBEHHBIX HAyK U MH(OPMAIIMOHHBIX TEXHOJOTHIl; CIOCOOHOCTh MPUMEHSTh B
poeCCHOHATILHOM IeTENTFHOCTH COBPEMEHHBIE S3BIKU TIPOTPAMMHUPOBAHUS, OTIEPAIIHMOHHEIE
CHCTEMBI, SJICKTPOHHbIE OMOIMOTEKH U 1.

B pesynbTare 0OCBOCHUS AUCIUILTUHBI 00YYarOIIUiics JOKEH

3HATh: OCHOBHBIE MOHSTHS, ONPENIETICHHS U CBOIICTBA MaTeMaTH4YEeCKUX 00BEKTOB B 001acTH
KOMITBIOTEPHOM reoMeTpuu, GOpMyJIMPOBKU YTBEPKACHNUHN, METO/IbI UX JIOKA3aTENIbCTBA,
BO3MOJXKHBIE C(pepbl IPUMEHEHHS U3yYaEMbIX O0BEKTOB;

yMeTh: (OpMYIHPOBAThH U JOKA3bIBATh OCHOBHBIE PE3YJIbTAThl U3YUEHHBIX PA3JIEIOB
KOMITBIOTEPHOM F'€OMETPHUH, IPOBOJAUTH JIOTHUECKHUE PACCYKICHUS IPH T0KA3aTEIbCTBE
MaTE€MaTUYECKUX YTBEPKICHUM; pelIaTh TUIIOBBIC 3a1a4X ¢ IPUMEHEHUEM U3y4aeMOr 0
TEOPETHYECKOT0 MaTEpHalIa; CO31aBaTh U PEANIM30BbIBATh TEOMETPUUYECKHE aJITOPUTMBI;
BJIAJIETh: MaTEMAaTUYECKUM alIapaToM KOMIIbIOTEPHOU F€OMETPUH, TEOMETPUYECKUMU
METOJIJaMH HCCIIEI0BAHNS FEOMETPUUECKUX 00HEKTOB; M3yUEHHBIMU F€OMETPHUUYECKUMHU
aJIrOpUTMaMHU.



4. COOIEPKAHHUE U CTPYKTYPA JTUCIHUIIJINHBI

O0BeM IUCIUILIMHEI COCTABIAET 3 3aueTHBIX ef., 108 uac.

CDopMa HpOMeX(YTOQHOﬁ arrecraguu:. 5K3aMCH.

4.1. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUI0B
y‘leﬁﬂblx 3aHATHIL 1 OTBEACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUICCKHUX YaCcoB

Paznen aucuuminHel / TemMa Cem. | Bugpl yueOHO#H paboTh DopMbL
KonrtaktHas pabota CaMocT. | TEKYyLIEro
HperoaBaTens ¢ paboTra | KOHTPOIS;
o0yJaromuMucs Dopmbl
Jlexnuu | Jlad. Ipaxr. HIPOMEXKYT.
3aHATHSL | 3aHITHUS aTTecTaluu
Tema 1. BBenenne B npenmer 1 2 2 1/1 OTtyéT o
«KoMnproTepHast reoMeTpusi». 3HAKOMCTBO C 1abopaTopHO
CKM Mathematica i paboTte
Tema 2. Bektopsl. Onepanuu Haj BekTopamu | 1 2 2 1/3 OTtuét no
U MX CBOMCTBa J1a00paTOPHO
i paboTe
Tewma 3. [Ipsmast Ha TUIOCKOCTH 1 2 2 1/3 OTuéT mo
J1a00paTOPHO
it paboTte
Tema 4. CrepeomeTpust B KOOpIUHATAX 1 2 2 1/4 OTuéT mo
nmabopaTopHO
it pabote
OTtuéT 1o
n1a60paTopHO
i paboTe
Tema 5. @opmyiel mpeoOpa3oBaHUSL 1 2 2 1/4 OTuéT 1o
JIeKapTOBOIl CUCTEMBI KOOPIHAT 71a60paTOpPHO
it paboTte
Tema 6. Mcionb30BaHre KBaTCpPHHUOHOB 1 4 4 1/4 OTuéT 1o
JUTSL IPENICTaBIICHUS BPAILICHUI TPEXMEPHOTO 1abopaTopHO
MIPOCTPaHCTBA it paboTte
Tema 7. Bexrop-¢dyHkimn 1 4 4 2/4 Otuér no
nmabopaTopHO
i paboTe
Tema 8. KpuBbie BTOpOTo mopsiaka 1 6 6 2/6 OTuéT o
n1a60paTopHO
it paboTte
Tema 9. MoaenupoBaHue MiI0cKoil KpuBoH 1 6 6 2/6 Otuér no
METOJIOM HaTypaJbHOHN IapamMeTpHu3aliu 71a00paToOpHO
it paboTte
HUroro (1 cemectp): 30 30 12/35 | oxks.

4.2. I1;1an BHeayIMTOPHOM CaMOCTOSITeIbHON PadoThl 00y4aroIUXCs M0 JUCIUIITTHHE

Paznien nucuuIuinHb / TeMa CamocrosTenbHas paboTa 00yJaroMHXCs OneHouyHoe | YueOHO-
Bun camocr. Cpoxku 3aTpatsl CpEeNCTBO METOJIMYECKOE
paboTsl BEITIOJTHEHHSI | BPEMEHH obecmieueHne
CaMOoCT. PabOTHI
Tema 1. BBenenue B npeamer IToaroToBka k [epBas 1 VY cTHBIN
«KomnbroTepHas reoMeTpusi». n1a00paTOPHBIM HeJens onpoc [1]
3nakomctBO ¢ CKM paboram TIEPBOrO
Mathematica ceMecTpa




Tema 2. Bekropsl. Onepauuu IMoxaroroBka k Bropas- 1 YcTHbIi
HaJl BEKTOpaMU M UX CBOWCTBa | 1abOpaTOpHBIM TPEThs orpoc [1]
pabotam Heens
TIEPBOTO
ceMecTpa
Tema 3. IIpsmas Ha mnockocty | Iloaroroska Yersépras- 1 YerHbiid
71a00paTOPHBIM nsiTas orpoc [1]
paboram HEEIs
TIEPBOTO
ceMecTpa
Tema 4. CrepeomeTpust B IToaroroBka k [ecras- 1 YcTHbli
KOOpINHATAX 71abopaTOPHBIM ceapMast orpoc [1]
paboram HEeEIs
TIEPBOTO
ceMecTpa
Tema 5. ®opmynbl IToaroroska k Bocbmas- 1 YcerHbli
npeoOpa3oBaHMs 1eKapTOBOH 71a00paTOPHBIM JeBATAs orpoc [1]
CHCTEMBI KOOPJHHAT pabortam Henens
TIepBOTO
ceMecTpa
Tema 6. Mcnionp3oBaHue ITonroroBska k Jesitas- 1 YceTHBIN
KBaTEPHUOHOB JJIS 71a00PaTOPHBIM aecsiTast orpoc [1]
MPE/ICTABICHUS BPAIICHUH pabortam Henens
TPEXMEPHOI'0 MPOCTPAHCTBA TIepBOTO
ceMecTpa
Tema 7. Bextop-pyHKIn IoxroroBka k 11-5-12-5 1 YcTHBIH
1a60PaTOPHBIM HeJens orpoc [1]
paboram TIepBOTO
ceMecTpa
Tema 8. Kpussie BTOporo IoxroroBka k 13-s-14-s 2 YcTHBIH
HopsaKa 71a00paTOPHBIM Hezens orpoc [1]
paboram HIEPBOTO
ceMecTpa
Tema 9. MoaenmupoBanue TToaroroBka k 15-16 2 VYcTHBIIT
TUIOCKOM KPUBOW METOZIOM 71a00paTOPHBIM Henens orpoc [1]
HaTypaJbHOW IapaMeTpu3anun | paboram TIepBOTO
ceMecTpa
OO01as TpyI0EMKOCTh CaMOCTOSITENILHOM padoTHI (dac.) 12
W3 HUX ¢ MCTI0JIB30BaHUEM 3JIEKTPOHHOTO O0YUEHHS U
JMICTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOIMH (Jac.)

4.3. Copepxanue y4eOHOIro MmarepuaJia

Tema 1. Benenue B npenmer «KomrsrotepHas reoMmeTpusi». 3HakomctBo ¢ CKM Mathematica.

[Tpeamer koMIbroTepHO reoMeTpru. [TonsTHE reomeTpuueckux anroputMoB. 3HakoMcTBo ¢ CKM «Mathematicay.
Tema 2. Bextopsl. Oniepanny HaJl BEKTOpaMH U UX CBOWCTBA.

PaBeHCTBO M KOJJIMHHAPHOCTH BEKTOPOB, JTMHA BEKTOPA, ONIEPALlH HAJ BEKTOpaMH (CyMMa, YMHO)KEHHE Ha
CKaJsp, CKaJIsIpHOE MPOU3BEJIEHNE, OPTOTOHATbHOCTh BEKTOPOB, BEKTOPHOE NMPOU3BECHHUE, CMEIIAHHOE
NPOM3BE/ICHNE), CBOMCTBA OIlepallii HaJl BEKTOpaMu

Tema 3. IIpsamas Ha IUIOCKOCTH.

VYpaBHEeHMsI IPSAMOIL Ha IUIOCKOCTH. YTO0J1 MexAy npsaMbiMu. HopmasibHOE ypaBHeHHE IPSIMON. PaccTosiHUE OT TOUKH
JI0 IPSMOM. Y paBHEHHE NPsIMOH B oTpe3kax. VccnemoBanue obmiero ypaBHeHus mpsiMoii. [Tyqox mpsiMbIx.

Tema 4. CrepeomeTpusi B KOOpJUHATAX.

Yron Mexay NpsAMBIMU. YTOI MEXIy OPAMOH U IJIOCKOCTBIO. YTOJI MEXKAY MIOCKOCTAMU. PaccTosHUE OT TOUKH 10
npsAMoil. PaccTosiHue OT TOUKH 0 MIOCKOCTU. PaccTossHUE MeX Ty MPSIMBIMH.

Tema 5. @opmymsl IpeoOpa3oBaHus IEKAPTOBOW CUCTEMBI KOOPIUHAT.

[Mapannensusiii neperoc, Bpamenus JCK.

Tema 6. Micionb3oBaHle KBAaTEpHHOHOB JJIs IIPEACTABJICHUS BPAILEHUH TPEXMEPHOTO MPOCTPAHCTBA.
KBarepHuoHBI, onepaniuy HaJ HUMH, CBOWCTBA ONepaluii Hal KBaTepHUOHaMU. Bpalienne TpexMepHoro
MPOCTPAHCTBA C IIOMOIIBIO KBATCPHHOHOB. DOpMyIIbI peoOpa3oBaHusl 0a3UCOB OPTOrOHAIBHON CHCTEMBI




KoopauHat. @opMyrel TpeoOpa3oBaHIsI KOMIIOHEHT HEM3MEHHOTO BEKTOpa IPH 3aMeHe 0a3uca. AJITOPUTM
npeoOpa30BaHus CUCTEMbI KOOPAMHAT IO IBYM yTJIaM M OCH.

Tema 7. Bekrop-pyHKIuH.

3ananue Bextop-¢yHkunii. AnddepernrpoBanie BEKTOPHOZHAYHBIX (YHKIUH.

BunToBas nmuaus. Jlorapudmmdaeckas Criupaib.

Tema 8. KpuBsie BToporo nopsiaka.

OOriee ypaBHeHHE KpUBOW BTOPOro nopsiaka. OKpyKHOCTb. AJITOPUTM ITOCTPOEHUSI OKPYIKHOCTH I10 JaHHOMY
o01eMy ypaBHEHHIO KPUBOH. DIuInIIC, rurepOosia 1 napadoia: onpeaeneHus U CBOWCTBA, apaMeTpUIecKue
ypaBHeHus. L{luknonna. AIropuT™Mbl HOCTPOEHUS LEHTPANbHON U HELIEHTPAJIbHON KPUBBIX BTOPOIO MOPSAIKA.
ITocTpoeHnue BBIPOXKAEHHON KPUBOH BTOPOTO MOPSIAKA.
Tema 9. MoaenupoBaHue MI0CKOi KpUBOH METOOM HaTypaJbHOM MapaMeTpU3aliuu.
ANTOpPUTMBI IOCTPOSHUS TUIOCKON KPUBOI METOJIOM HATypanbHOM MapaMeTpu3aIiy ¢ TOUKAMU 3KCTPEMYMOB, C
TouykaMu repernoa. [loctpoenue miockoi He3aMKHYTOH KPHBO# 10 Y3JI0BBIM TouKaM. [locTpoeHue miockoi
3aMKHYTOH KPUBOM 10 y3JI0BBIM TOUKaM. [locTpoeHune miockoil KpuBoi o TpEM TOUKaM IIPU HEU3BECTHBIX

KacCaTCIIbHBIX.

4.3.1. IlepeyeHb CeMHUHAPCKHX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3aHsaTus Bcero uacos OreHOUHBIE CpeACTBa DopMupyeMble
KOMITETEHIIMU

Tema 1. BBenenne B npenmer 2 Ot4éT o TIK-3

«KommbroTepHas reomeTpus». 3HAKOMCTBO C nabopaTopHO padoTte

CKM Mathematica

Tema 2. Bekropsl. Onepanuu Hajg BeKTopaMu | 2 OTtuér no IK-3

W UX CBOMCTBa nmabopaTopHOii paboTe

Tewma 3. [Ipsmast Ha TUTOCKOCTH 2 OTuéT mmo IK-3
J1a00paTOpHOIi pabore

Tema 4. CrepeoMeTpusi B KOOpIUHATAX 2 OTtuét no IK-3
nmabopaTopHOii paboTe

Tema 5. @opmyiel mpeobpa3zoBaHus 2 OTuéT mmo IK-3

JIEKapTOBOI CUCTEMbI KOOPIMHAT JabopaTopHoii padoTte

Tema 6. Micnonb30BaHHEe KBAaTEPHUOHOB 4 Otuét no IK-3

JUISL TIPEJICTaBIICHNS BPAILICHUH TPEXMEPHOTO nabopaTopHoOi padore

MPOCTPaHCTBA

Tema 7. Bextop-pyHKIu 4 OtuéT no IK-3
nabopaTtopHoi paboTte

Tema 8. Kpussie BTOporo nopsiaka 6 Otuér no IK-3
nabopaTopHOii paboTe

Tema 9. MonenupoBaHue MI0CKONH KPUBOM 6 Otuét no IK-3

METOJIOM HaTypajbHOU apaMeTpu3aluu

nabopaTtopHoi paboTte

4.3.2. Hepeqeﬂb TEM (BOl'lpOCOB), BbBIHOCUMBIX HA CAMOCTOATEJIBHOC U3YUCHUE CTYICHTAMU

B PAMKAaX CaMOCTOSATEJbHOH padoThI

Tema 3amganue dopmupyemblie
KOMIIETEHINH
Tema 1. Beenenue B npeamer Beryunts TeopeTuueckuil MaTepuan u [K-3
«KoMnbroTepHast reomeTpus». 3HAKOMCTBO C | pean30BaTh COOTBETCTBYOLIMH
CKM Mathematica TEeOMETPUUECKUI alrOpUTM
Tewma 2. Bextopsl. Oniepannu Hag BEKTOpaMHu | BEIydnTh TeopeTHdeckuii MaTepuai u IK-3
1 UX CBOICTBa peanu3oBaTh COOTBETCTBYIOIIHN
TeOMETPUYECKUI aNrOpUT™M
Tema 3. IIpsmas Ha MIOCKOCTH Beryunts TeopeTuueckuil MaTepuan u [K-3
peann3oBaTh COOTBETCTBYIOIIUM
FE€OMETPUUYECKUN AJITOPUTM
Tema 4. CrepeomeTpHusi B KOOpAUHATAX Beryunts TeopeTuueckuil MaTepuan u [K-3
peanu3oBaTh COOTBETCTBYIOIIUI
FE€OMETPUUYECKUN AJITOPUTM




Tema 5. ®opmyiibl mpeoOpa3zoBaHus
JIEKapTOBOI CUCTEMBI KOOPAUHAT

BbryunTh TEOpETHUECKUI MaTepuai u
peanu3oBaTh COOTBETCTBYIOIIUI
TeOMETPUUECKUI anropuT™

[K-3

Tema 6. Vcionp30BaHme KBAaTCpPHHOHOB
JUTS TIPEJCTaBJICHNS BPAIICHUH TPEXMEPHOTO
POCTpPaHCTBA

BolyunTs TEOpETHUECKHUI MaTEpUal U
peann3oBaTh COOTBETCTBYOLIUN
TreOMETPHUECKUI anropuT™

Tema 7. Bexrop-¢dyHkimn

BbryunTh TEOpETHUECKUI MaTepuai 1

[K-3

peann3oBaTh COOTBETCTBYOLIUN
TeOMETPUUECKUM aJIrOpUTM

Tema 8. Kpussle BToporo nopsiaxa BolyunTs TEOpETHUECKHI MaTEpUal U [K-3
peann30BaTh COOTBETCTBYFOIIUN

T€OMETPUUECKUM aJIrOpUTM

Tema 9. MoaenupoBaHue II0CKOI KpUBOH
METOJIOM HaTypaJIbHOH MapaMeTpu3aluu

BolyunTs TEOpETHUECKUI MaTEpUal U IK-3
peanu3oBaTh COOTBETCTBYIOIINH
TeOMETPUUECKUI anropuT™

4.4. MeronnuyecKkue yKa3aHUs M0 OPraHU3alui CAMOCTOATEIbHOI Pa0doThI CTYICHTOB

CamocrosTenbHas paboTa CTyJIEHTOB BceX ()OPM U BUAOB O0YUEHHUS SABISIETCS OJHUM U3
00s13aTEIbHBIX BHIOB 00pa30BaTEIbHON NEATETLHOCTH, 00ECTICUMBAIOIIEH peaTn3aIiuio
TpeboBanuit denepalibHBIX rOCy1apCTBEHHBIX CTAHIAPTOB BbICIIEro oOpazoBaHus. CorjiacHO
TpeOOBaHUSAM HOPMATUBHBIX JIOKYMEHTOB CaMOCTOSITE/IbHAs paboTa CTY/I€HTOB SIBJISIETCS
00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTrO MpoLecca, TaK KaK OHa 00ecreunBaeT
3aKpeIuIeHUE MOJTyYaeMbIX Ha JICKIMOHHBIX 3aHATUSAX 3HAHUH ITyTeM IPUOOPETEHHsI HABBIKOB
OCMBICJICHHS U PACIIUPEHUs UX COJEep KaHuUs, HABBIKOB PELICHUs aKTyaJIbHbIX IPOOIeM
¢dbopmMupoBaHUs OOMIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYIHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKY K CEMUHapaMm, J1a0opaTOpHbIM padoTaM, clade
3a4eToB U SK3aMeHOB. CaMocTosATeNbHAas paboTa CTYIEHTOB MPEACTABISAET COOON COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHI U paboT. CamocTosATeNnbHas paboTa B paMKax
00pa30BaTeNbHOTO MpOIlecca B By3€ PEIIAET CIASAYIOLUE 3a0a4u:

— 3aKpeIUIeHNE U paclIMpeHe 3HaHUH, yMEeHuUl, MOJyYeHHbIX CTYA€HTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHUH, IPEBPAIIEHNE UX B CTEPEOTUITIBI YMCTBEHHOH U
(bU3UYECKON NeITeIbHOCTH;

— pUOOpeTeHNE TOMOIHUTENIbHBIX 3HAHUH M HaBBIKOB MO JUCLUIUIMHAM Y4e€OHOTr O IJIaHa;

— (popMUPOBaHKE U Pa3BUTHE 3HAHUN U HABBIKOB, CBA3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JeSITeTbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHM Ha KAUECTBEHHOE OCBOEHUE 00pa30BaTeIbHOM
IpOTpaMMBbl;

— pa3BUTHE HABBIKOB CAaMOOPTaHU3AINH;

— (popMHpOBaHUE CaAMOCTOSTEIBHOCTH MBILUIEHHS, CHOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaTu3alliu;

— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOM caMOCTOATENBbHO MPO(hecCHOHATEHON TEOPETUUECKOI,
MPaKTUYECKON U y4eOHO-UCCIIeIOBATEIBCKON AETETHHOCTH.

IMoaroroBka k Jeknuu. KauecTBo ocBOoeHUs coliepKaHNsl KOHKPETHON AUCHUIIIMHBI IPSIMO
3aBHCHUT OT TOTO, HACKOJBKO CTY/IEHT caM, 0€3 BHEIIHETO MPUHYKIEHUS GOpMUpPYET y ceds
YCTAHOBKY Ha MOJIy4Y€HHE Ha JIEKIIUSAX HOBBIX 3HAHUH, JONOJHSIIOMMUX YK€ UMEIOLIHECs 10
JAHHOM TUCIMIUTHHE. Bpems Ha MOATrOTOBKY CTY/ICHTOB K JIBYX4aCOBOH JICKIIUH 110 HOpMaTHBAM
cocrasiseT He MeHee 0,2 yJaca.

IMoaroroBka Kk mpakTH4YeckoMy 3aHATHIO. [I0r0TOBKA K MPaKTUYECKOMY 3aHSATHIO BKJIIOUAET
CJICYIOLINE JIEMEHTBI CaMOCTOSTEIbHON JIeITENFHOCTH: YETKOE MPEACTaBICHUE 1IeTH U 3a7a4
€r0 MPOBEJICHHUS; BBIJICIICHHE HABBIKOB YMCTBEHHOW, aHATMTUIECKOH, HAyYHOH JIeATEIIbHOCTH,
KOTOpBIE CTAaHYT PE3yJITATOM MPeACTOALIeH paboThl. BbipaboTKa HABBIKOB OCYIIECTBIISIETCS C
MIOMOILBIO IOJy4YEeHUs1 HOBOM MH(popMauy 00 U3y4aeMbIX IpoLeccax U ¢ HOMOILBIO 3HaHUS O
TOM, B KaKOH CTETIEHU B JaHHOE BPEMSI CTY/ICHT BJIQJIEET METOJIaMH HCCIIEI0BATEIbCKOM




JeSITEIbHOCTH, KOTOPBIMH OH CTaHET M0JIb30BaThCs Ha MPAKTUYECKOM 3aHATuH. [loaroroBka k
NPaKTUYECKOMY 3aHSATHIO HEpelIKo TpeOyeT noadopa Marepuania, JaHHBIX U CHEIHaIbHBIX
UCTOYHUKOB, C KOTOPBIMM IIPEACTOUT yueOHas padora. CTyA€HThI JOJKHBI I0Ma HOATOTOBUTH K
3aHATUIO 3—4 puMepa GOPMYITHPOBKH TEMBbI UCCIIEIOBAHUS, TIPEACTABICHHOTO B MOHOTpa(HsIX,
HAaYYHBIX CTAaThsX, OTYETAX. 3aT€M OHU CAMOCTOSITEIbHO OCYILIECTBISAIOT TOMCK
COOTBETCTBYIOIUX UCTOYHUKOB, ONPEACISIOT aKTyalIbHOCTh KOHKPETHOTO UCCIIE0OBAHUS
IPOLIECCOB U SIBJICHUH, BBIAEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTeNIbCTBA aBTOPAMH HAayUHBIX
paboT IEHHOCTH TOTO, YeM OHH 3aHUMAIOTCs. B X01e caMoro mpakTH4ecKoro 3aHATUS CTYACHTHI
CHavaJla MpeACTaBIISIIOT Hall/IeHHbIe MU BapUaHThl (POPMYIMPOBKH aKTyaJIbHOCTH
UCCIIEIOBaHM, 00CYX/Ial0T MX M 0OOCHOBBIBAIOT CBOE MHEHHE O HaWIy4llleM BapuaHte. Bpems
Ha [OArOTOBKY K IIPAKTUYECKOMY 3aHATHUIO 10 HOpMaTHBaM cocTaBisieT He MeHee 0,2 yaca.
IMoaroroBka k ceMUHaApCcKoMYy 3aHATHIO. CaMOCTOSATENbHAS IOATOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTepaTypbl; HA IOUCK
JOTIOJTHUTEIHHON HH(OpMAIIH, TIO3BOJISFOIIEH IITy0Ke pa3o0paThcsi B HEKOTOPBIX BOIPOCAX; HA
BbIJIEJIEHUE TP paboTe C pa3HbIMU UCTOUHUKAMH HE00X0AUMOM nHpOpMaLuu, KoTopas
TpeOyeTcs UIs MOJTHOTO OTBETA Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHUS IPAaBUIIBHO BBIIHMCHIBATh BHICKa3bIBAHUS ABTOPOB M3 UMEIOLINXCS HCTOYHUKOB
uHpopManuu, ohopMISATh HX 10 OMOIHOrpaduIecKuM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIN3 BHIOPAHHBIX UCTOYHHUKOB MH(OPMAIMK; HA IIOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHHS 110 00CYKAaeMbIM BOIIpocaM; Ha (POPMUPOBAHHUE HABBIKA ONIEPATUBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU 00CYKJICHUM TEX WM UHbBIX
HayYHBIX IpoOeM. BpeMs Ha MOATOTOBKY K CEMHHAPY 110 HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KoJIOKBHYMY. KOJIIOKBHYM mpenicTaBisieT co00# KOJUIEKTUBHOE 00CYXKIEHUE
paszena JUCUUIUIMHBI HA OCHOBE CAMOCTOSITEIbHOTO U3yUEHHs! 3TOr0 pasjieNa CTyACHTaMH.
[ToaroToBka Kk JaHHOMY BHLy Y9€OHBIX 3aHSATHI OCYIIECTBIISICTCS B CICIYIOIIEM MTOPSIKE.
[TpenonaBaTens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIYUYUTh MPU U3YyUEHUU
OTIPeNIeNIEHHOTO TIEPEYHs HAYYHBIX UCTOYHHUKOB. CTyZ€HTaM BO BHEAYAUTOPHOE BPEMS
HE00XO0IMMO MPOYUTATh CHENHATIBHYIO JINTEPATYPY, BHIIMCATH U3 HEE OTBETHI HA BOIPOCHI,
KOTOpBIE OyIyT 00CYX/IaThCsl Ha KOJUIOKBUYME, MBICIIEHHO C()OPMYITHPOBATH CBOE€ MHEHHUE TI0
KaX/IOMY M3 BOIIPOCOB, KOTOPOE OHM BBICKa)XXYT Ha 3aHATHU. Bpems Ha MOArOTOBKY K
KOJUJIOKBUYMY 10 HOpPMaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IMoaroroBka K KOHTPOJILHOIT padoTe. KoHTposIbHAs paboTa Ha3HAYaeTCs MOCHIe U3yUSHHS
OTIpeNIeIEHHOTO pa3iena (pa3esioB) AMCUUIUIMHBI U TIPEJICTABIISIET CO00I COBOKYITHOCTh
pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJIEHTOB Ha BOIPOCHI, KOTOPBIE OHU 3apaHee MOJy4yaroT
oT npenogaBatens. CaMOoCTOsITeNIbHAs TOJITOTOBKA K KOHTPOJILHON paboTe BKIIIOYAET B ce0sl: —
U3y4eHHe KOHCIIEKTOB JIEKIUI, paCKPBIBAIOLINX MaTepHaj, 3HaHUE KOTOPOTro POBepseTCs
KOHTPOJILHOHM paboTO; MOBTOPeHHE Yy4eOHOTO MaTepuaia, MoJIy9eHHOTO TIPH TIOATOTOBKE K
CEeMMHAPCKHUM, PAKTUYECKUM 3aHATHSIM U BO BpeMsl UX MPOBEICHUS; U3yUCHUE
JIOTIOJTHUTEIFHOH JTUTEPaTyphl, B KOTOPOH KOHKPETU3UPYETCS COIEPKAaHKIE TPOBEPSIEMBIX
3HaHUH; COCTaBJICHUE B MBICIIEHHON (hopMe OTBETOB Ha IIOCTaBJIEHHBIE B KOHTPOJIBbHOM padoTte
BOTIPOCHI; (hOpMUPOBAHHE TICHXOJIOTHIECKOW YCTAHOBKH Ha YCIEITHOE BHIITOJIHEHHE BCEX
3agaHuii. BpeMs Ha MOAroTOBKY K KOHTPOJIBHOM paboTe Mo HOpMaTHBaM COCTABIISET 2 yaca.
IMoaroroBka K 3a4yery. CaMocTOsITETHHAS TOJTOTOBKA K 3a4ETy JTOJKHA OCYIIECTBISITHCS B
Te4eHHue Bcero cemectpa. [1oAroToBka BKIIOYAET CIEIyIONUE ISHCTBUSA: IEpeYnTaTh BCe
JIEKIIMH, a TAK)KEe MaTepUaIIbl, KOTOPbIE TOTOBIIIUCH K CEMUHAPCKUM M MIPAKTUIECKUM 3aHSATHIIM
B T€UCHHE CEMECTPA, COOTHECTH 3Ty MH(POPMALIMIO C BOIPOCAMHU, KOTOPBIE IaHBI K 3a4YeTy, €CIU
UH(OPMAIIUN HEIOCTATOYHO, OTBETHI HAXO/AT B TIPE/JIOKEHHOH MPEToaBaTelieM JInTepaType.
Pexomenyercs nenare KpaTkue 3anucy. Bpems Ha MoAroToBKY K 3a4eTy 110 HOpMaTHBaM
COCTAaBJISIET HE MEHee 4 4acoB.

IMoaroroBka k 3k3aMeny. CaMOCTOSITeNTbHAS TOATOTOBKA K 9K3aMEHY CX0Xa C MOATOTOBKO K
3aueTy, 0COOeHHO eciu oH nuddepernupoBanabii. Ho 00beM yueOHOTO MaTepuaia, KOTOPhIH



HY’KHO BOCCTAHOBHTD B IMaMATH K SK3aMEHY, BHOBb OCMBICIUTH U MOHATh, 3HAUUTEIBHO OOJIbIIIE,
o3TOMy TpeOyercsi 0oJIbIe BpeMEH! U YMCTBEHHBIX ycuinid. BaxkHo copmMupoBaTh 1enocTHoe
MIPEJICTaBICHHUE O COACPIKAHUK OTBETA HAa KaXK/bI BOIIPOC, YTO MPEAIoIaraeT 3HaHUE Pa3HbIX
HAyYHBIX TPAKTOBOK CYILIIHOCTH TOT'O WJIM MHOT'O SIBJIEHMSI, IIPOLIECCa, YMEHUE PACKPBIBATh
(bakTopbl, ONpEENSIONINe UX IPOTUBOPEUYNBOCTD, 3HAHUE UMEH YUCHBIX, N3YUYaBIINX
o0cyxaemyto mpobiemy. Heo6xoaumo Taxke NpuBecTH HH(GOPMAIIHIO O MaTepuaiax
SMIIUPHUUYECKUX UCCIIEOBAaHUM, UTO YKa3bIBa€T HA BCECTOPOHHIOIO MTOATOTOBKY CTYJEHTA K
’K3aMeHy. BpeMst Ha HOArOTOBKY K 3K3aMEHY 110 HOpMaTHBaM COCTaBIsieT 36 4acoB Juis
OakaaBpOB.

B ®BI'OY BO «UI'Y» opranmu3aius caMOCTOSTEILHON paOOThI CTYIEHTOB PErJIaMEHTHPYETCS
[TomoxxeHneM 0 caMOCTOATEILHON PabOTe CTYICHTOB, MPUHIATHIM Y UeHbIM coBeToM UT'Y 22
utonHs 2012 r.

5. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHbBI

a) OCHOBHas JUTEparypa:

1. Kommwroreprast reomerpust [Tekcer] : yue6. mocodue / M. A. I'aep ; pert.: H. M. Ky3y0,
O. JI. Toncteix ; UpkyT. roc. yH-T, UH-T MaTeMaTuku u uHdopM. TexHonoruit, Kad. reopun
BEPOATHOCTEN U AUCKpPET. MaTeMatuki. - Upkyrck : U3n-so UT'Y, 2021. - 131 c. : un. ; 21 cm. -
bubmuorp.: c. 131. - ISBN 978-5-9624-1936-7 : 268.00 p. YK 514-37(075.8). Dx3eMIuIsipbl
Bcero: 61. MuB. No: Hp A664829, duszmar 39152(60 3k3.)

2. Ananutuueckas reometpust [ Tekct] : yue6. mocobue / JI. A. Ocunenko, JI. H. [llemeroBa
; UpkyT. roc. yH-T, IH-T MaTreMaTHKH, SKOHOMHUKHU 1 nHpopMmatuku. - Upkyrck : M3a-Bo UT'Y,
2019. - 124 c. : nn., Tabm. ; 21 cm. - bubmuorp.: c. 124. - ISBN 978-5-9624-1727-1 : 191.00 p.,
191.00 p. YAK 514.12(075.8). Ox3emrmuisipsl Bcero: 141. UuB. No: up A657460, puzmar
38026(130 5k3.), pusmat 38026(6 3k3.), duzmar 38026(4 3k3.).

3. OnemeHTsl AU depenHtnanbHoi reomeTpun U Tonosoruu [Teker] : yued. nocobue / E.
1O. Ky3bsmuHa ; pen.: H. M. Ko3y6, M. JI. [1aneesa ; UpkyT. roc. yu-T, UH-T MaTeMaTHKH U
uH(popM. TexHosorui. - Upkyrek : M3a-so UTI'Y, 2021. - 103 c. : mi. ; 20 cm. - bubauorp.: c.
103. - ISBN 978-5-9624-1967-1 : 354.00 p. YK 514.7(075.8) 515.1(075.8). Dx3eMIsipbl
Bcero: 21. MuB. Ne: Hp A665563, Hph A665564, duzmat 39346(19 »xk3.).

4. Mumenko A.C. Kypc nuddepenunanbHoil reoMeTpuu U TOMOIOTUH [ DIEKTPOHHBIN
pecypce] : yueOnuk / A. C. Mumenko, A. T. ®omenko. — Mocksa : Jlanb, 2010. — 502 c. : . ; 22
cM. — (YuebHuku 11 By3oB. CnienuanbHas aureparypa). — Pexum goctyna: 9bC
"NznarenbctBo "Jlaue". — Heorpanwuy. goctym. — ISBN 978-5-8114-0966-2.

0) IOTIOTHUTEIbHAS JIUTEPATYpa:

1. Komnreiotepnast reomerpusi. [ 'eomerpuueckre 0CHOBBI KOMITbIOTEpHO rpaduku [Tekcr]
: yueb. nmocobue 11 By30B / E. M. Beutomos, E. H. JIyGsruna. - 2-e uza. - M. : FOpaiir, 2020. -
157 c. : wi. ; 24 cm. - (Breiciee oOpa3oBanue). - budmmorp.: ¢. 155-156. - ISBN 978-5-534-
09268-4 : 463.32 p. YJIK 81.327.11:003.6(075.8). Ixsemnaspsr Beero: 1. Mus. Ne: u/3 yn A661013.

2. Kommprorepnas reomerpust [Teker] : Yue0. mocobue miis ctya. By3oB / H. H. 'onoBanos
[u ap.]. - M. : Akagemus, 2006. - 511 c. ; 21 cM. - (YHUBEpPCUTETCKUN YUSOHUK : TPUKIIATHASL
MaTeMaTHKa 1 nHpopmartuka). - bubmmorp.: c. 498-499. - ISBN 5-7695-2822-2 : 522.17 p. YAK
514-37(075.8). Ixsemnasipbt Beero: 1. Mus. Ne: up A610034.

3. DneMeHTHI JIMHEWHOM anreOpbl M aHATUTHYECKON TeOMeTpuu Ha 0ase rmakera
"Mathematica" [Tekcr] : yueOHOE mocobue / B. A. Jlesun, B. B. Kanunun, E. B. Pribanka. - M. :
®usmatiur, 2007. - 191 c. ; 22 cm. - bubmuorp.: c. 189. - ISBN 978-5-9221-0776-1 : 404.37 p.



VJIK 519.6. Ix3emmunpst Beero: 1.
HuB. Ne: udp A599089.

4, Ananutuueckas reometpus [Tekct] : yue6. ms nea. un-tos / C. B. baxsanos, JI. U.

babymkun, B. I1. Banumnkas ; pea. C. B. baxsanos. - 4-e uza., ucnp., crep. u3a. - M. : AnbsiHC,

2017.-376 ¢c. ;21 cm. - ISBN 978-5-00106-134-2 : 748.10 p. YAK 514.12(075.8). Ix3emmiasipb
Bcero: 1. UuB. Ne: udp A655125.

5. COopHUK 3a/1a4 10 aHATUTHYESCKOW TEOMETPHUH U JIMHEWHOU anredpe: YuebHoe mocobue /
ITox pen. J1.B. beknemumesa. — 3-e uzn., ucnp. — CII0.: Jlans, 2008. — 496 c. — 49 3k3.

6. Wnbun B.A. Ananutuyeckas reomerpust / B.A. Unbun, D.I'. [To3usik. — M.: ®uzmamiur,
2009. — 224 c.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOE 000py/10BaHHE

3TOT PA3/IEJT HE 3AIIOJIHATDH

6.2. IlporpammHoe obecnieueHue

MicrosoftWindows 7 Pro 64 bit (cyb6mumen3uonnstii toroop Ne 570 ot 07.03.2017);
Bpaysep GoogleChrome; Cuctema KOMIbIOTEPHON MaTeMaTHKU.

7. OUEHOYHBIE MATEPHAJIBI JUIA TEKYHIET'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALLUN

7.1. OueHOYHBbIE CPEACTBA TEKYILEr0 KOHTPOJIA

Bun xonTpons KonTtpoaupyemsie TEMBI KonTtponupyemsie
KOMITCTEHIINU

YcTHEI ompoc 1-9 IK-3

OTuéT 1o abopaTopHOii pabore 1-9 IK-3

IIpumepbl OLEHOYHBIX CPEACTB TEKYILEro KOHTPOJIA

1. Bompocsl u1st yCTHOTO omnpoca

1) PaBeHCTBO M KOJUIMHUAPHOCTH BEKTOPOB.

2) Omnepanuu Haj BEKTOpaMH (CyMMa, YMHOXKEHUE Ha CKaJIsip, CKaISIpPHOE POU3BE/ICHUE,
OpPTOTrOHAJILHOCTH BEKTOPOB).

3) YpaBHEHUs NPSAMON Ha IUNIOCKOCTH C YIIIOBBIM KO3(pPHLIEHTOM.

4) VYros Mexay NpsMBIMHU.

5) Yrois Mexay NpsMOU U INIOCKOCTBIO.

6) VYTo MeXTy TIOCKOCTAMHU.

7) PaccrosiHue OT TOUKH 10 IPSAMOM.

8) PaccrosiHre OT TOYKH 10 TNIOCKOCTH.

9) PaccrosiHre MEX Iy IPSIMBIMH.

2. JleMOHCTpallMOHHBIN BapHaHT OTYeTa Mo JabopaTopHOil paboTe.
JlaGopaTopHast paboTa BBITIOTHSIETCS B CHCTEME KOMITBIOTEPHOW MaTeMaTHKU




#  Nlaboparopan 3.nb *
Na6oparopras 3
Baganve 1
a={2, -1,2};B={1, 2, -1}; C1 = {3, 2, 1};
vee[x , v ]:i=y-x
veePr(x , ¥ ] :={x[[2]1 ¥[[3]1] -=[[31]1 ¥[[2]], -=[[1]]1 ¥[[3]11 +=[[3]1]1 ¥ [[11], =[[1]] ¥[[2]1]1 -=[[2]1] ¥[[11]}
a)
vecPr[vec[A, B], vec[B, C1]]
{6, -4, -6}
8)
vecPr [vec[B, C1] - 2 vec[CLl, A], vec[Cl, B]]
{-12, 8, 12}
3aganue 2

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

dlv[x ] s=Vx[[1]]1~2+x[[2]]~2+x[[3]]"2
S[x ,¥v ,2z]:= ;dlv[vecPr[vec[A, B], vec[a, C1]]]

s[a, B, C1]
14
3agaHue 3
a={2, -2,1}; b={2, 3, 6};

. dlv[vecPr[x, v]]
b e T a ]

sin[a, b]

517

=]

0.981692

3apmaHue 4

a={2, -3,1};b={-3,1, 2}; ec={1, 2, 3};

vecPr[vecPr[a, b], <]

{-7, 14, -7}

vecPr[a, vecPr[b, c]]

{10, 13, 19}

Baganue 5

scprx , ¥ 1 :=x[[1]] ¥ [[1]] +=[[2]]1 ¥ [[2]]1 + x[[3]1]1 ¥ [[3]]
smPr[x , ¥ , z_ ] := scpr[vecPr[x, ¥], z]

kompl[x , ¥ , z ] :=I1f[smPr[x, y, z] === 0, Print["BexTops komnnanapam"], Print["sexTopn HE xomnnanapss']]



a)

a=1{2,3, -1};b={1, -1, 3};e={1, 9, -11};
kompl[a, b, ¢]

ESKTOPE KOMILJIaHADHE

8)

a={3,-2,1};b={2,1, 2};:e={3, -1, -2};
kompl[a, b, c]

BeKTOPH HE KOMILIaHapHE

B)

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

BEKTOPH KOMILJIaHADHH

3agaHue 6

A={1,2, -1};B={0,1, 5};c1={-1,2,1};D01={2,1, 3}:
kompl[vec[A, B], vec[A, C1l], vec[A, D1]]

BEKTOPE KOMIIJIAHAPDHE

7.2. OueHO4YHBbIE CPEACTBA JAJIs IPOMEKYTOYHOM aTTeCTALUMN
Cnmcok BONPOCOB ISl IPOMEKYTOYHOM aTTeCTAlNM:

IIpeameT KOMIIBIOTEPHON T'€OMETPUHU.

IToHsiTHE TEOMETPUYECKHUX AITOPUTMOB.

PaBeHCTBO U KOJZIMHUAPHOCTH BEKTOPOB.

Onepauuu HajJ BEKTOpaMH (CyMMa, YMHOXKEHHE Ha CKaJsp, CKaJIspHOE MPOU3BEICHHE,
OpPTOTrOHAJILHOCTb BEKTOPOB, BEKTOPHOE IIPOU3BE/IEHUE, CMEIIAaHHOE ITPOU3BENICHUE), CBOMCTBA
ONEpannii HaJl BEKTOPAMH.

PoNbE

S. YpaBHeHUs NPsAMON Ha INIOCKOCTH (BEKTOPHOE, TapaMeTpHueckue, o0I1iee, C yrioBbIM
KO3 (UILIMEHTOM, IO IBYM TOYKaM).

6. ANTOpPUTM IIEpECEUEHHS OTPE3KOB Ha MNIOCKOCTH.

1. VYroa Mexay NpsSMbIMU.

8. Yrois Mexay NpsMOU U IIOCKOCTBIO.

9. Y107 MeXIy TIOCKOCTSIMHU.

10. Paccrosinue oT TOUKH 10 MPSIMOM.

11. PaccrostHME OT TOYKH JIO TIIIOCKOCTH.

12. PaccrosiHne Mexny npsMbIMH.

13. KBaTepHHOHBI, Oniepaniny HaJl HUMH, CBOMCTBA ONIEpALMil Ha/l KBAaTEPHUOHAMM.

14. Bpamienue TpexMepHOTro IpOCTPaHCTBA C IOMOIIBIO KBATEPHUOHOB.

15. ®opmyJisl TpeoOpa3oBaHust 0a3MCOB OPTOrOHATIBHON CUCTEMBI KOOPAMHAT.

16. ®opmyiibl Tpeodpa3zoBaHuss KOMIIOHEHT HEM3MEHHOTO BEKTOpa IpH 3aMeHe 0azuca.
17. AAropuTM™ Mpeodpa3zoBaHus CUCTEMbI KOOPAMHAT IO IBYM yTJIaM U OCH.

18. AJITOPUTMBI TOCTPOCHUS TIIIOCKOW KPUBOM METOJIOM HATypaJIbHOMW MTapaMeTPHU3aLNH C
TOYKaMH SKCTPEMYMOB, C TOUKaMH Ieperuoa.

19. [TocTpoeHne nIocKkoi HE3aMKHYTOW KPUBOM IO Y3JIOBBIM TOYKaM.

20. ITocTpoeHue MII0CKON 3aMKHYTOW KPUBOM 110 Y3JIOBBIM TOYKaM.

21. [TocTpoeHne mIockoi KpUBOM 1O TPEM TOYKAM IIPU HEM3BECTHBIX KACATEIbHBIX.

22. Oo1u1ee ypaBHEHHE KPHUBOM BTOPOro nopsaka. OKpyKHOCTb. AJITOPUTM ITOCTPOCHUS

OKPYHOCTH TI0 JAaHHOMY O0IlleMy YpaBHEHHIO KPUBO.



23. Dnnunc, runepoosia u mapadosia: onpeAesieHusI U CBOMCTBA, MApaMEeTPUUECKHE
ypaBHeHus. [{uxnonna.

24, ANropuTMBI TIOCTPOEHUS LIEHTPAIbHOM U HELIEHTPAIbHOM KPUBBIX BTOPOT'O MOPSAIKA.
ITocTpoeHne BBIPOKAEHHON KPUBOM BTOPOIO IOPSAKA.

HpI/IMepr OLHCHOYHBIX CPEACTB IJIA HpOMe)KyTO‘lHOﬁ arrecramum:

1.

Bunert 1.1 AaHbl BekTOpbI &, b 1 c. (BcTpoeHHbIMKU thyHKkunAaMU Dot u Cross nonb3oBaThCcA HeNb3sA)

a (12 6annos) | BerucnuTe ckanapHoe Npou3BefeHne BEKTOPOB, BEKTOPHOE NPOU3BeeHUe BEKTOPOB, CMELLIAHHOe NPoV3BeeH1e BEKTOPOB

6 (12 6anoB) |PelwuTte 3agady no ctepeomeTpun

B (20 6annos) | PewwuTe Tpu 3apayn no crepeoMeTpumn

a=(1,1,-1); b=(1,2,2); ¢=(-5,-2,0).
B kybe A...D; HalHAKuTe KOCHHYC yIJIa MeXIy NpAMbiMU AB H CA,;.

3agava 1

7. B npaBWIbHOI 1ecTHyTONbHO#M mpusme A...F;, Bee pebpa koTopoi
3apava 2 PaBHBHI 1, HaiiiuTe yrom Mexy npaMoit AA; H iockocTsio BCE;.

4. B npaBwibHOMH YeTHIpexyTonbHOM nupamMHie SABCD, Bee peGpa ko-
3apava 3 Topoli paBHHI 1, HalJHTe KOCHHYC yT/Ia MeX/y IUIocKocTAMK SAD u SBC.
Bunet 2.1 [aHbl KBaTEpPHUOHKI a, b n BekTop C, ock d, yron e

a (12 6annoB) |BbluMcnuTe KBaTEPHWOH CONPSDKEHHBINA K @, 06paTHbIfA k a U K b, nponaBeaeHue a u b, nponaeeneHre obpaTHbIX Kau kb

6 (12 6anos) MoBepHUTE AaHHbLIN BEKTOP C BOKPYT AaHHOW OCcv d Ha AaHHbI yron e

B (20 6annoB) |HaiauTe koopauHaTHI BEKTOPA, NONYYEHHOrO B NyHKTE 6) B HOBOW 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 koopauHar {j,k,i}

BuneTt 3.1 NocTpoeHue nnockoi KpMBOMU

MocTponTe NNockyio kpueyto oT TodkK (0,0) ao Toukwm (1,0)
a (12 6annoe) |Cnyyait 1: anetha=nw/6; Geta=-nu/3

MocTponTe NNOCKYIO KPpUBYHO OT ToYkK (-1,-5) Ao Touku (10,4)
6 (12 6anos) (0OMH U3 8-MU Cny4aes NO TEM e CaMblM Yrnam - CM. MYHKT a)

B (20 Gannog) nepEMECTVITb NOCTPOEHHYKD KPUBYHO B NYHKTE 6) B HOBYH TpEXMEPHYHK CUCTEMY KOOpOWHAT Tak, 4TO6bI OHA pacnonoXunace B NOCKOCTH x0z

Pazpabotunk: I'aep Makcum AnekcaHapoBUY, KaHAUAAT TEXHUIECKUX HAYK, IOIEHT, JOIEHT
KadeIpsl TEOPUH BEPOSTHOCTEN U TUCKPETHON MAaTEeMAaTUKH.

IIporpamma coctaBieHa B coorBeTcTBUHM ¢ TpeboBanusiMu PI'OC BO no HampaBieHHIO
noarotoBku 09.03.03 «Ilpuxmnagnas uHpopmatrkay (ypoBeHb OakajaBpHara), yTBEP>KICHHBIN
npuka3zoM MunHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepannu ot «19» centsiops 2017
r. Ne 922, 3apeructpupoBanusiii B Muntocte Poccun «12» oktsi0ps 2017 1. Ne 48531.

UMUT UT'Y «14» mas 2020 1.
IIporoxoin Ne 11 3aB. xadenpoit M [Tantenees B.A.
(7
Hacmosuyas npocpamma, Hne Mmodcem Obimb B0CHpoU3ee0eHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuenus Kagheopul-paspadomuura npozpammbl.

[IporpamMma paccMoTpeHa Ha 3aceaHUH Ka@enpf%nre@anqeamx 1 UTH(POPMAIIMOHHBIX CUCTEM




