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1. EJIA " 3AJJAYUN JUCHUITTJIMHBI

Lenu:

obecrieuenre (popmMupoBaHU MPOGECCHOHATHPHOW KOMIIETEHTHOCTH Y CTYACHTOB B 00JIacTH
KOMIIBIOTEPHON T€OMETPHUH, MO3BOJISIOLIEH MPUOOPECTH TOMOIHUTEIbHBIE TEOPETUUYECKUE U
MpPaKTUYECKHEe 3HAHMS W YMEHHUS B KOMIIBIOTEPHOM TE€OMETPHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY COCTOSTHUIO 3TON 00JacTu

3amaun:

nproopeTeHre PyHIaMEHTAIBHBIX ¥ MPUKJIAIHBIX 3HAHUH M BBIPA0OTKA YMEHHUM IMOCTPOCHHS U
WCCJICIOBAHMSI TEOMETPHUYECKHX MOJIeeid OOBEKTOB W TPOIECCOB, NPHUBUTHE HABHIKOB
UCIIOJIb30BaHUsl TpapUUecKuX HHPOPMAIIMOHHBIX TEXHOJOTHH, JBYX- M TPEXMEPHOIO
FGOMCTpI/IqCCKOFO 158 BI/IpTyaJ'II)HOFO MOI[CJ'II/IpOBaHI/IH JJIA KOMHI)IOTepHOFO MOI[GJ'II/IpOBaHI/ISI B
HAYKE U TEXHHKE.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYueonas qucuumrHa b1.B.08 KoMmbroTepHas reomeTpusi oTHOCUTCS K yacTu biioka 1
00pa30BaTebHON MPOTrpaMMbl, POPMUPYEMOI YIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIICHHIA.
J11g n3ydenus TaHHOW y4eOHOW AUCIUILTUHBI HEOOXOUMbI 3HAHUS, YMEHHUS U HABBIKH,
dbopMupyeMbIe MTPEANIECCTBYOIUMHA JUCIUILTHHAME: MaTeMaTHKa U NHPOPMATHKA CPETHETO
IIKOJIBHOTO 00pa30BaHMs.

[lepeuenp nocaenyomux yyeOHbIX IUCLHUILINH, A1 KOTOPhIX HEOOXOIUMbI 3HAHUS, YMEHHS U
HaBBIKH, (POPMHUPYEMBIEC JAHHOW yUeOHON TUCIUIUTMHON: « AJITOPUTMBI KOMITBIOTEPHOM
rpadukn», «MaTeMaTn4eckoe MOICTMPOBAHUEY.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIIMHBI

[Ipouecc ocBoeHUs AMCHUITIIMHBI HapaBiieH Ha (POpMHUpPOBaHHE CIEAYIOUIUX KOMIIETEHIIUH B
coorBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 09.03.03
@®yHaameHTalbHas HHOpMaTHKa U MHPOPMAIIMOHHbIE TEXHOJIOTHH:

I1K-3 Crioco6HOCTb JeMOHCTpaluy O0IeHayYHbIX 0a30BbIX 3HAHUIM MaTeMaTHUYECKUX U
€CTECTBEHHbIX HayK U MH(OPMAIIMOHHBIX TEXHOJOTUH; CHOCOOHOCTh MPUMEHSTH B
po¢eCCHOHATBHOM 1eATETbHOCTH COBPEMEHHBIE SI3bIKM IPOTPAMMHUPOBAHUS, OTIEpallMOHHbIE
CUCTEMBI, 3JIEKTPOHHbIE OMOINOTEKH U II.

B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYarONTUICS JOJKEH

3HATh: OCHOBHBIE MMOHSTHS, OMPEIEICHHS U CBOICTBA MaTeMaTHYEeCKIX 00BEKTOB B 00IaCTH
KOMITHIOTEPHOU TeOMETPUH, (POPMYITHMPOBKH YTBEPKACHUH, METO/IbI MX JIOKA3aTEIbCTBA,
BO3MOJXKHBIE cpepbl MPUMEHEHHS H3y4aeMbIX 00BEKTOB;

yMeTh: (hOpMYyIHMPOBATh U JOKA3BIBATh OCHOBHBIE PE3YJIbTAThl H3YYCHHBIX Pa3/IeiioB
KOMITbIOTEPHOU T€OMETPUHM, POBOJAUTH JIOTUUECKHUE PACCYKACHUS MPU JI0KA3aTEIbCTBE
MaTeMaTUYECKUX YTBEP)KICHH; peliaTh TUTIOBBIC 33291 ¢ TPUMEHEHUEM U3y4aeMOTo
TEOPETHUUECKOT0 MaTepuaa; Co31aBaTh U PEaN30BbIBATh TEOMETPUUYECKHUE AJITOPUTMBI;
BJIQJIETh: MaTEMAaTUYECKHUM anmnapaToM KOMITbIOTEPHOU T€OMETPUH, TEOMETPUUECKIUMHU
METOJIJaMH HCCIIEAOBAHUS TEOMETPUUECKUX 00BEKTOB; M3yUYEHHBIMU T€OMETPUUECKUMU
aJITOpUTMaMHU.



4. COOJEPKAHHUE U CTPYKTYPA JTUCIHUIIVINHBI

O0BeM IUCIUIUIMHEI COCTABIAET 3 3aueTHRIX ef., 108 uac.

<D0pMa HpOMe}I(YTOHHOﬁ aTTCCTalllH. DK3aMCH.

4.1. Couepmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUI0B

y‘l@ﬁHbIX 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YEeCTBA aKaAJACMHUYCCKHUX YaCcoB

Paznen aucumruimHe! / Tema Cem. | Buppl yueOHOH paboTh DopMBI
KonrakTHas paboTa CamocT | TEKyILIEro
TIPETIOaBATENs C . paboTa | KOHTPOJIS,
o0yJaromumMucs Dopmsl
Jlekuun | Jlab. ITpaxT. TIPOMEXKYT.
3aHATUSL | 3aHATHUS aTTecTaluu
Tema 1. BBenenue B npeamer 1 2 2 1 OTtuéT o
«KommeroTepHas reomeTpus». 3HAKOMCTBO C 1a00paTopHO
CKM Mathematica i pabore
Tema 2. Bektopsl. Onepanuu Haj BekTopamu | 1 2 2 3/2 Ortuér mo
U MX CBOMCTBA 1ab0paToOpHO
i pabote
Tema 3. IlpsiMast Ha IUIOCKOCTH 1 2 2 3/2 Ortuér no
n1abopaTopHO
il pabore
Tema 4. CrepeoMeTpus B KOOpIAUHATAX 1 2 2 3/2 Ortuér no
nabopaTopHO
it pabore
OTuéT o
nabopaTopHO
i pabote
Tewma 5. @opmyier mpeoOpa3oBaHUsL 1 2 2 3/3 Ortuér no
JIeKapTOBOI CHCTEMBI KOOPAUHAT 1a60paTOPHO
it pabote
Tema 6. Mcnonbs3oBaHue KBaTEpHUOHOB 1 4 4 4/4 Ortuér no
JUTSL TIPEZICTaBIICHNS BPAIICHUH TPEXMEPHOTO 1a00paToOpHO
IIPOCTPAHCTBA i pabote
Tema 7. Bektop-dyHKimn 1 4 4 4/4 OTtuéT 1o
nmabopaTopHO
i pabote
Tewma 8. KpuBbie BTOporo mopsiaka 1 8 8 5/8 Ortuér no
nabopaTopHO
i pabote
Tema 9. MogenupoBanue MI0CKOM KpUBOH 1 8 8 5/8 OtuéT 1o
METOJIOM HaTypaJbHOH MapamMeTpu3alin 71a00paTopHO
i pabote
HWroro (1 cemectp): 34 34 31/35 9K3.

4.2. I1;1aH BHeayIMTOPHOM CaMOCTOSITEIbHOM Pa0oThI 00y4aroOIUXCs 10 JUCHUIITTHHE

Paznen nucnuiuivHel / TemMa CamMocrosiTenbHas padoTa 00yJaromuxcs Orenouynoe | YueOHO-
Bun camocr. Cpokn 3arpatst CPEICTBO METOIUYECKOE
paboTEI BBITIOJIHEHH | BPEMEHH obecrieueHne
s €aMoCT. pabOoTHI
Tewma 1. BBenenue B npeamer IToaroroBka k IlepBas 1 VcTHBIN
«KoMmbroTepHasi reoMeTpus». 11a00paTOPHBIM Hees orpoc
3nakomctBo ¢ CKM pabotam MIEPBOTO
Mathematica ceMecTpa




Tema 2. Bexropsl. Onepanuu IMoxroroBka k Bropas- 3 VYcTHbIif
HaJl BEKTOpaMH U UX CBOMCTBa 11a00paTOPHBIM TPEThs OIIpoC [1]
pabotam Hezens
HEPBOTO
ceMecTpa
Tema 3. [Ipsamas Ha iockoctu | Iloaroroska Yersépras- 3 VYcrHbii
1a00paTOPHBIM rsras OIIpoC [1]
pabotam Heemst
HEPBOTO
ceMecTpa
Tema 4. CrepeomeTpus B [Toxgroroska x [llecras- 3 VYcrHbli
KOOpIuHaTax 1mab0opaTOPHBIM ceapmast oIpoc [1]
pabotam Heemst
HEPBOTO
ceMecTpa
Tema 5. @opmybl [ToxgroroBka x Bocbmas- 3 YcrHbii
mpeoOpa3oBaHus IEKapTOBOH 1mabopaTOPHBIM JieBATas oIpoc [1]
CUCTEMBI KOOPAUHAT paboTtam Henenst
MIepBOTO
ceMecTpa
Tema 6. Mcnionp3oBanue IToxnroroBska x JeBsiTas- 4 YcTHBII
KBAaTE€PHUOHOB ISl 11a00paTOPHBIM Jecsras orpoc [1]
MIPEICTAaBICHHS BPALICHHI paboTtam Henemnst
TPEXMEPHOTO MIPOCTPAHCTBA MIepBOTO
ceMecTpa
Tema 7. Bextop-pyHKImn [ToaroroBka k 11-g-12-5 4 YcrHblit
1mab0opaTOPHBIM Henens oIpoc [1]
paboTtam MIepBOTO
ceMecTpa
Tema 8. Kpussie BToporo [ToaroroBka k 13-g-14-5 5 YcrHblit
opsJIKa ma00paTOPHBIM Heaens orpoc [1]
pabortam HEPBOTrO
ceMecTpa
Tema 9. MoaenupoBanue [ToxaroroBka x 15-16 5 YcrHbli
IJIOCKOM KPUBOM METOI0M mab0opaTOPHBIM Hezaens oIpoc [1]
HaTypaJbHOH napaMeTpusanuu | paboram HEPBOTrO
ceMecTpa
OO611ast TPYAOEMKOCTh CaMOCTOSITEbHON paboTHI (Jac.) 31
W3 HUX ¢ UCIIOTB30BaHUEM JIEKTPOHHOTO O0Y4EHHS 1
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (Jac.)

4.3. Copeprxanue y4eOHOIo MaTepuaJia

Tema 1. Benenue B npenmer «KomisrotepHas reomeTpusi». 3HakomctBo ¢ CKM Mathematica.

[Tpeamer kommbroTepHOI reoMeTprn. [TonsTHE reomeTpudeckux anroputMoB. 3HakoMcTBo ¢ CKM «Mathematicay.
Tema 2. Bextopsl. Oniepannu HaJy BEKTOpaMH U UX CBOWCTBA.

PaBeHCTBO M KOJJIMHHAPHOCTH BEKTOPOB, JJIMHA BEKTOPA, OTIEPAllny HaJl BEKTOpaMH (CyMMa, YMHOKEHHE Ha
CKaJIsIp, CKaJSIPHOE IPON3BEICHIE, OPTOTOHATIHHOCTh BEKTOPOB, BEKTOPHOE NMMPON3BEICHNE, CMEIIaHHOE
NPOM3BE/ICHNE), CBOMCTBA OIlepalii HaJl BEKTOpaMu

Tema 3. IIpsMast Ha IUIOCKOCTH.

VYpaBHEHMsI IPSAMO Ha IVIOCKOCTH. YTO0J1 MexXAy npsMbiMu. HopmasibHOE ypaBHEHHE IPpsIMON. PaccTosiHUE OT TOUKH
JI0 IPSMOM. Y paBHEHHE NPsIMOH B oTpe3kax. VccnemoBanue obmiero ypaBHeHus npsiMoii. [Tyqox mpsiMbIx.

Tema 4. CtepeoMeTpust B KOOpIUHATAX.

Yron Mexay NpsAMBIMU. YTOJI MEXIY IPSAMON U MIOCKOCTBIO. YTOI MEXKAY MIOCKOCTAMU. PacCTossHUE OT TOUKH J10
npsaMoil. PaccrosiHue OT Touku 10 miIockocTu. PaccTosHue Mex Ty MpsIMBIMH.

Tema 5. @opmymsl peoOpa3oBaHus IEKAPTOBOW CUCTEMBI KOOPIUHAT.

[MapannensHsiii neperoc, Bpamenus ICK.

Tema 6. Micionb3oBaHre KBAaTEpHHOHOB JJIsl IIPEACTABICHUS BPAILlEHUI TPEXMEPHOTO IPOCTPAHCTBA.
KBarepHuoHBI, onepanuy HajJ HUMH, CBOWCTBA ONepaliii HaJl KBaTepHUOHAMU. Bpalienne TpexMepHoro
MPOCTPAHCTBA C IIOMOIIBIO KBATepHHOHOB. DOpMyIIbl IpeoOpa3oBaHus 0a3UCOB OPTOTOHAIBHON CHCTEMBI




KoopanHat. @opMyITsl TpeoOpa3oBaHsl KOMIOHEHT HEM3MEHHOTO BEKTOpa IIPH 3aMeHe 0a3nca. ANroputM

HpeO6pa3OBaHI/I$I CUCTEMbI KOOPJAWHAT I10 IBYM YTIJIaM U OCH.

Tema 7. Bekrop-hyHKIuu.

3anmanne Bekrop-¢yHkunii. AnddeperunpoBanie BeKTOPHOZHAYHBIX (YHKIHH.

BunToBas munus. JlorapudmMudaeckas Ciupaib.

Tema 8. KpuBsie BToporo nopsiaka.

OOree ypaBHeHHE KpUBOW BTOPOro Nopsiaka. OKpyKHOCTb. AJITOPUTM ITOCTPOEHUSI OKPYIKHOCTH I10 JaHHOMY
o01eMy ypaBHEHHIO KPHBOH. DIUIHIIC, TUIepOosIa 1 napadoia: onpeaeneHus U CBOWCTBA, MapaMeTpUIecKue
ypaBHeHus. Lluknonna. AIropuT™Mbl NOCTPOEHUS UEHTPAIbHONW U HELIEHTPAJIIbHOM KPUBBIX BTOPOTO MOPSAIKA.
ITocTpoeHue BBIPOXKAEHHON KPUBOH BTOPOTO MOPSIAKA.
Tema 9. MoaenupoBaHue MI0CKOi KpUBOH METOOM HaTypaJbHOM MapaMeTpU3aliuu.
ANTOPUTMBI IOCTPOSHUS TUIOCKONH KPUBOI METOJJOM HATypalbHOW MapaMeTpU3aluy ¢ TOYKaMH IKCTPEMYMOB, C
To4yKkaMu repernoda. [loctpoenue miockoi He3aMKHYTOH KPHBO# 1O Y3J7I0BBIM TouKaM. [locTpoeHue miockoi
3aMKHYTOH KPUBOM IO y3JI0BBIM TOUKaM. [locTpoeHune miockoil KpuBo# o TpéM TOUKaM IIPU HEU3BECTHBIX

KacCaTCIIbHBIX.

4.3.1. IlepeyeHb ceMHUHAPCKHX, NIPAKTHYECKUX 3aHATHII U J1a00PaTOPHBIX padoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CpECTBA DopMuUpyeMble
KOMIIETCHIIMU

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

«KommeroTepHas reomeTpus». 3HAKOMCTBO C nTabopaTopHOH paboTte

CKM Mathematica

Tema 2. Bektopsl. Onepanuu Hajl BEeKTopaMu | 2 Ortuér o IK-3

1 MIX CBOHCTBa nabopaTopHoii padoTe

Tema 3. IlpsiMast Ha IUIOCKOCTH 2 Ortuér no [K-3
nabopaTopHOii pabote

Tema 4. CtepeoMeTpus B KOOpIUHATAX 2 Ortuér no IK-3
nabopaTopHoii paboTe

Tema 5. @opmyisr mpeoOpa3oBaHUL 2 Ortuér no [K-3

JICKapTOBOI CUCTEMbI KOOPAMHAT nabopaTopHoii padbote

Tema 6. Mcnionp3oBaHre KBaTEPHUOHOB 4 Otuér no IK-3

JUTSL TIPEJICTaBIICHNS BPAIlIEHUH TPEXMEPHOTO n1abopaTopHoOi paboTte

IIPOCTPaHCTBA

Tema 7. Bektop-dyHKimn 4 OTtuéT 1o I1K-3
nabopaTopHoi padoTte

Tema 8. KpuBsie BToporo nopsiiaka 8 Ortuér no [K-3
nabopaTopHoii paboTe

Tema 9. MoaenupoBaHue TIOCKOH KPUBOMA 8 Ortuér no IK-3

METOJIOM HAaTypaJIbHOH IapamMeTpHu3alluu nabopaTopHoii paboTte

4.3.2. Hepeqeﬂb TEM (BOl'lpOCOB), BbIHOCUMBIX HA CAMOCTOATECJIBHOEC UBYICHHUE CTYICHTAMU

B PAMKAaX CaMOCTOATEJbHOM padoThI

Tema 3amanue dopmupyemblie
KOMIIETCHIINN
Tema 1. BBenenue B npeamer Boryunts Teoperudeckuii MaTepuan u IK-3
«KomnbroTepHasi reoMeTpus». 3HAKOMCTBO C | PEaTN30BaTh COOTBETCTBYIOIIMI
CKM Mathematica TeOMETPUUECKUI aArOpUT™M
Tema 2. Bextopsl. Onepanuy Hag BeKTopamMu | BeIyuuTs TeopeTHdecknii MaTepuan u I1K-3
1 MX CBOHCTBa pea30BaTh COOTBETCTBYIOMINI
TeOMETPUUECKUI aIrOpuUT™M
Tema 3. [IpsAMas Ha INIOCKOCTH Belyunts Teoperuueckuii MaTepuan u IK-3
pean30BaTh COOTBETCTBYIOIUN
TEOMETPUUYECKUH aITOPUTM
Tema 4. CrepeoMeTpusi B KOOpJAUHATAX Boryunts Teoperudeckuii MaTepuan u IK-3
peanu3oBaTh COOTBETCTBYIOIIMI
TEOMETPUYECKUH aITOPUTM




Tema 5. ®opmyinbl npeobpasoBaHus Beryuuts TeopeTrueckuil MaTepuan u IK-3
JIeKapTOBOI CUCTEMbI KOOPAUHAT peanu3oBaTh COOTBETCTBYIOMIMI
TeOMETPUUECKUI aIroOpuUT™M
Tewma 6. Mcrionp30BaHne  KBaTEPHHOHOB BblyuuTh TEOpETHUECKUI MaTepUal U
JUIS IPEACTABIICHUS BPAIIEHUI TPEXMEPHOIO | pealn30BaTh COOTBETCTBYIOLIUN
ITPOCTPAHCTBA TeOMETPUUECKUI aIrOpUT™M
Tema 7. Bextop-¢dyHKimn BblyuuTh TEOpETHYECKUI MaTepUa U I1K-3

pean30BaTh COOTBETCTBYIOIUIN
TEOMETPUUECKUH aITOPUTM

Tema 8. Kpusble BToporo nopsiika BblyuuTh TEOpETHYECKUI MaTepUa U I1K-3
peanu30BaTh COOTBETCTBYIOIIMN

TEOMETPUYECKHUH aITOPUTM

Tema 9. MoaennpoBaHue I0CKON KpUBOH
METOJIOM HaTypaJbHOH IapamMeTpH3aluu

BblyuuTh TEOpETHUECKUI MaTepuan u [IK-3
peanu30BaTh COOTBETCTBYIOIIMN
TeOMETPUUECKUIl aIroOpuUT™M

4.4. MeTonnuyecKue YKa3aHUs M0 OPraHU3AIHMU CAMOCTOSITEIbHOI Pa0d0ThHI CTYICHTOB

CamocrosrenbHas paboTa CTyIEHTOB BceX ()OPM U BUAOB O0YUEHHUS SABISETCS OJHUM U3
00s13aTEbHBIX BHIOB 00pa30BaTEIbHON NESTETLHOCTH, 00ECTICUMBAIOIIEH peaTn3aIiuio
TpeboBanuii denepabHbBIX rOCY1apCTBEHHBIX CTAHIAPTOB BBICIIEro 00pa3oBanus. CoriacHo
TpeOOBaHUSAM HOPMATUBHBIX TOKYMEHTOB CAMOCTOSITENIbHAsL paboTa CTY/I€HTOB SIBJISETCS
00s13aTeNIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTrO Mpolecca, Tak Kak OHa 00ecreuynBaeT
3aKpeIuIeHUE MOJTyYaeMbIX Ha JISKIIMOHHBIX 3aHATUSAX 3HAHUHN ITyTeM MPHOOPETEHUSI HABBIKOB
OCMBICJICHHS U PACIIMPEHUs UX COAEP KaHuUs, HABBIKOB PELICHUs aKTyaJIbHbIX IPOOIeM
(dbopmupoBaHUs OOMIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYIHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, TOATOTOBKU K CEMUHapaMm, J1a00opaTOpHbIM paboTaM, cade
3a4eToB U 3Kk3aMeHOB. CaMocTosATeIbHAs paboTa CTYJEHTOB MIPEICTaBISET COOON COBOKYITHOCTD
ayJUTOPHBIX U BHEAYTUTOPHBIX 3aHATUN U paboT. CamocTosATeNnbHas paboTa B paMKax
00pa30BaTeNbHOTO MpOIiecca B By3€ PEIIAET CIASAYIOLUE 3a0a4u:

— 3aKpeIUICHNE U paclIMpeHe 3HaHU, yMEHUH, TOJy4YeHHBIX CTYJEHTaMH BO BpeMs
ayJIUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATUH, IPEBPAILIEHUE UX B CTEPEOTUIIBI YMCTBEHHOH U
(U3UYECKON NeITeIbHOCTH;

— IpUOOpEeTeHNE TOMOIHUTENbHBIX 3HAHUN M HaBBIKOB MO JUCLUIUIMHAM Y4eOHOTr O IJIaHa;

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

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

— pa3BUTHE HABBIKOB CAaMOOPTaHU3AINH;

— (popMHpOBaHUE CaMOCTOSTEIBHOCTH MBILUIEHUS], CHOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alllu;

— BBIPa0OTKa HaBBIKOB 3(P(PEKTUBHOM caMOCTOATENBbHOM MPOo(hecCHOHATEHON TEOPETHUECKOI,
MPaKTUYECKON U y4eOHO-UCCIIeIOBATEIBCKON AETEIHHOCTH.

IMoaroroBka Kk Jekuuu. KauecTBo 0cBOEHUs COEpKaHNs KOHKPETHON AUCHUIIIMHBI IPSIMO
3aBHCHUT OT TOTO, HACKOJBKO CTYAEHT caM, 0€3 BHEIIHETO NPUHYKICHUS PopMHUpYyeT y cels
YCTAHOBKY Ha MOJIy4Y€HHE Ha JIEKIUSAX HOBBIX 3HAHUH, JONOJHSIIOMHUX YK€ UMEIOLIHeCs 10
JAHHOM TUCIMIUTHHE. Bpems Ha MOATrOTOBKY CTY/ICHTOB K JIBYXYaCOBOH JIEKIIUH 110 HOpMaTHBAM
cocrasiseT He MeHee 0,2 Jaca.

IMoaroroBka Kk mpakTH4YecKoMYy 3aHATHIO. [I0r0TOBKA K MPaKTUYECKOMY 3aHSATHIO BKJIIOUAET
CJICAYIOLINE JIEMEHTBI CaMOCTOSTEIbHOMN JIeSITENFHOCTH: YETKOE IPEACTaBICHUE 1IeTH U 3a7a4
€T0 MPOBEJICHHUS; BBIJICIICHHE HABBIKOB YMCTBEHHOW, aHATUTUIECKOH, HAyYHOH JIeATEIIbHOCTH,
KOTOpBIE CTAaHYT PE3yJIbTATOM IMpeICToAIeH paboThl. BeipaOoTKa HaBBIKOB OCYIIECTBIISETCS C
MOMOIIBIO IOJy4YEeHUs1 HOBOM MH(popMaMy 00 U3y4aeMbIX Ipolieccax U ¢ HOMOILBIO 3HaHUS O
TOM, B KaKOH CTETIEHU B JaHHOE BPEMSI CTY/ICHT BIJIQJIEET METOIaMH HCCIIEI0BATENbCKOM




JeSITEIbHOCTH, KOTOPBIMH OH CTaHET IMO0JIb30BATHCS HAa IPAKTUYECKOM 3aHATHH. [loaroroBka k
NPaKTUYECKOMY 3aHSATHIO HepelIKo TpeOyeT nmoadopa Marepuania, JaHHBIX U CHEIHAIbHBIX
UCTOYHUKOB, C KOTOPBIMH IIPEACTOUT yueOHas padora. CTyA€HTHI JOJKHBI I0Ma OATOTOBUTH K
3aHATHIO 3—4 puMepa GOPMYITUPOBKH TEMBbI UCCIIEIOBAHUS, TIPEACTABICHHOTO B MOHOTpadusx,
HaYYHBIX CTAaThsAX, OTYETAX. 3aT€M OHU CAMOCTOSITEIbHO OCYILECTBISAIOT MTOMCK
COOTBETCTBYIOIUX UCTOYHUKOB, ONPEACISIOT aKTyalIbHOCTh KOHKPETHOTO UCCIIECOBAHUS
IPOLIECCOB U SIBJICHUH, BBIAEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTEIbCTBA ABTOPAMHU HAYUHBIX
paboT IIEHHOCTH TOTO, YeM OHH 3aHUMAIOTCs. B X071e caMoro mpakTH4ecKoro 3aHsTHS CTYACHTHI
CHavaJla MpeACTaBIISIIOT Hall/IeHHble MU BapHaHThl (POPMYIMPOBKH AKTYaIbHOCTH
UCCIIEIOBaHMS, 00CYX/Ial0T MX M 0OOCHOBBIBAIOT CBOE MHEHHE O HAMIy4IlIeM BapuaHTe. Bpems
Ha MOArOTOBKY K IPAKTUYECKOMY 3aHATHIO 110 HOpMaTHBaM cocTanisieT He MeHee 0,2 yaca.
IMoaroroBka k ceMUHaApCcKoMYy 3aHATHIO. CaMOCTOSATENbHAS TIOATOTOBKA K CEMUHAPY
HalpaB/IeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTepaTypbl; HA IOUCK
JOTIOJTHUTEIHHON HH(OpMAIIIH, TTO3BOJISFOIIEH IITy0Ke pa300paThecsi B HEKOTOPBIX BOIPOCAX; Ha
BbIJIEJIEHUE ITPU padoTe C pa3HbIMU HCTOUHUKAMH HE00X0AUMOM nHpOpMaLuu, KOTopast
TpeOyeTcs Tt MOJTHOTO OTBETAa Ha BOIIPOCHI TUTAHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHUs IPAaBUIIbHO BBIIHMCHIBATh BHICKa3bIBAHUS aBTOPOB M3 UMEIOLIUXCS MCTOUHUKOB
uHpopManuu, ohopMIIAT UX 10 OnbIMorpadhuIeckuM HOpMaM; Ha pa3BUTHE YMEHUS
OCYILECTBIIATh AHAJIU3 BHIOPAHHBIX HCTOYHHUKOB MH(OPMAIUK; HA OATOTOBKY COOCTBEHHOTO
BBICTYIIJICHHS 110 00CY>KAaeMbIM BOTIpOcaM; Ha ((OPMUPOBAHHE HaBBIKA OTIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh IPU 00CYKICHUU TeX MU UHBIX
HayYHBIX IpoOeM. BpeMs Ha MOATrOTOBKY K CEMHHAPY 110 HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOJIOKBHYMY. KOITOKBHYM MpeaCcTaBisieT co00i KOIJIEKTUBHOE 00CYKIEHHE
paszena JUCUUIUIMHBI HA OCHOBE CAMOCTOSITEIIbHOIO U3yUEHHsI 3TOT0 pa3/ielia CTyIeHTaMH.
[ToaroToBka K JaHHOMY BHLy Y9€OHBIX 3aHSATHI OCYIIECTBIISICTCS B CICIYIOIIEM MTOPSIKE.
[IpenonaBaTenb 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPbIE CIIEAYET MOIYUYUTh MPU U3YyUEHUN
OTIpEIeIEHHOTO NEPEYHs HAYYHBIX UCTOYHUKOB. CTyZIeHTaM BO BHEAyAUTOPHOE BPEMSI
HE00XO0IMMO MPOYUTATh CHEIHATIBHYIO JINTEPATYPY, BHIIMCATH U3 HEE OTBETHI HA BOIPOCHI,
KOTOpBIE OyIyT 00CYX/IaThCsl Ha KOJUIOKBUYME, MBICIIEHHO C()OPMYITHPOBATH CBOE€ MHEHHUE TI0
Ka)/IOMY M3 BOIIPOCOB, KOTOPOE OHH BBICKaXXYT Ha 3aHATHU. Bpems Ha mOArOTOBKY K
KOJUJIOKBUYMY 10 HOpMaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IMoaroroBka K KOHTPOJILHOIT padoTe. KoHTposIbHAs paboTa Ha3HAYaeTCs MOCHIe U3yUSHHS
OTIpeNIeIEHHOTO pa3iena (pa3esioB) AUCIUIUIMHBI U TIPEJICTABIISIET CO00I COBOKYITHOCTh
pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTY/IEHTOB Ha BOIIPOCHI, KOTOPBIE OHU 3apaHee MOTydyaroT
oT npenogaBatens. CaMOoCTOsITeNIbHAS TOJITOTOBKA K KOHTPOJIBHON paboTe BKIIFOYAET B ce0s1: —
U3y4eHHe KOHCIEKTOB JIEKIUI, paCKPBIBAIOLINX MaTepHaj, 3HaHUE KOTOPOTro POBepseTCs
KOHTPOJILHOHM paboToi; MOBTOpeHNE Y4eOHOTO MaTepHraia, MOJy4YeHHOTO TPH MOATOTOBKE K
CEeMMHAPCKHUM, IPAKTUYECKUM 3aHSATHSIM U BO BpeMs UX MIPOBEICHUS; U3yUCHHE
JOTIOJTHUTEIIFHOMN JTUTEPaTypPhl, B KOTOPOH KOHKPETU3UPYETCS CONEPIKAHUE TPOBEPSIEMBIX
3HAaHUH; COCTaBJICHHE B MBICIIEHHON (hopMe OTBETOB HA MTOCTaBJIEHHBIE B KOHTPOJIBbHOM padoTte
BOTIPOCHI; (hOpMUpPOBaHHE TICHXOJIOTHIECKOW YCTAHOBKHM Ha YCIEITHOE BHIITOJIHEHHE BCEX
3aJaHuii. BpeMs Ha MoAroToBKY K KOHTPOJIBHOHM paboTe Mo HOpMaTUBaM COCTABIISET 2 yaca.
IMoaroroBka K 3a4yery. CaMoCTOsITETHHAS MTOJTOTOBKA K 3a4ETy JIOJKHA OCYIIECTBIISITHCS B
Te4eHHue Bcero cemectpa. [1oAroToBKa BKIIOYAET CIEIyIONUE ISHCTBUSA: IEpeunTaTh BCe
JIEKIINH, a TAK)KE MaTePUaIIbl, KOTOPHIE TOTOBHIIMCH K CEMUHAPCKUM H MTPAKTUYECKUM 3aHSATHSIM
B T€UCHHE CEMECTPA, COOTHECTH 3Ty MH(POPMALIMIO C BOIPOCAMHU, KOTOPBIE aHBI K 3a4YeTy, €CIU
WH(OPMAIIUN HEIOCTATOYHO, OTBETHI HAXO/AT B TIPE/JIOKESHHOH MPETIoaBaTesieM JInTepaType.
Pexomenyercs nenare KpaTkue 3anmuc. Bpems Ha MOAroTOBKY K 3a4eTy 110 HOpMaTHBaM
COCTAaBJISIET HE MEHEE 4 4acoB.

IMoaroroBka k 3k3ameny. CaMOCTOsITeNTbHAS TOATOTOBKA K 9K3aMEHY CX0Xa C MOATOTOBKOM K
3a4eTy, 0COOeHHO eciu oH nuddepeHnupoBanabii. Ho 00beM yueOHOTO MaTepuaia, KOTOPhIT



HY’KHO BOCCTAHOBHTD B IaMATH K 9K3aMEHY, BHOBb OCMBICIHUTH U MOHTH, 3HAYUTEIBHO OOJbIIIE,
o3TOMY TpeOyeTcst 00JIbIlIe BpeMEHU U YMCTBEHHBIX yCHIIHA. BaxHo chopMupoBaTh 1eI0CTHOE
MPEJICTaBICHHUE O COACPKAHUK OTBETA HAa KKl BOIIPOC, YTO MPEAINOoIaraeT 3HaHUE Pa3HbIX
HAyYHBIX TPAKTOBOK CYIIIHOCTH TOTO WJIM MHOT'O SIBJIEHMSI, [TPOLIECCa, YMEHUE PACKPBIBAThH
bakTopbl, ONpeaeNsIoNINe UX MIPOTUBOPEUYNBOCTD, 3HAHNE UMEH YUCHBIX, N3YUYaBIINUX
o0cyxmaemyto rmpobsemy. Heobxoaumo Taxke NpuBecTH HH(GOPMAIIHIO O MaTepuaax
SMIIUPHUUECKUX HCCIIETOBAaHUM, UTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOATOTOBKY CTYJIEHTa K
’K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMEHY 110 HOpMaTHBaM COCTaBIIsIET 36 4acoB Jyis
OakaaBpOB.

B ®BI'OY BO «UI'Y» opranuzaiiusi caMoCTOATEIbHON pabOThI CTYJIEHTOB PErIaMeHTUPYETCS
[TonmoxxeHneM 0 caMOCTOATEILHON PabOTe CTYICHTOB, MPUHATHIM Y ueHbIM coBeToM UTY 22
utoHs 2012 r.

5. VYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

a) OCHOBHas JTUTEpaTypa:

1. Kommwroreprast reomerpus [Teker] : yue6. mocodue / M. A. I'aep ; per.: H. M. Ky3y0,
O. 1. Toncteix ; UpkyT. roc. yH-T, UH-T MaTeMaTuku u uHdopM. TexHonoruit, Kad. reopun
BEPOATHOCTEN U AUCKpPET. MaTreMatukH. - Upkyrck : U3n-so UT'Y, 2021. - 131 c. : un. ; 21 cm. -
bubnuorp.: c. 131. - ISBN 978-5-9624-1936-7 : 268.00 p. YAK 514-37(075.8). Dx3eMIspbl
Bcero: 61. MuB. No: Hp A664829, duszmar 39152(60 3k3.)

2. Ananutuueckas reometpust [ Tekct] : yue6. mocobue / JI. A. Ocunenko, JI. H. I[llemeroBa
; UpkyT. roc. yH-T, IH-T MaTreMaTHKH, SKOHOMHUKHU 1 nHPopMmaTtuku. - Upkyrck : U3a-so UT'Y,
2019. - 124 c. : mi., Tabm. ; 21 cm. - bubnuorp.: c. 124. - ISBN 978-5-9624-1727-1 : 191.00 p.,
191.00 p. YK 514.12(075.8). Ox3emmuisipsl Bcero: 141. UuB. No: up A657460, puzmar
38026(130 5k3.), pusmat 38026(6 5k3.), huzmar 38026(4 3k3.).

3. OneMeHThl uddepeHnaibHoi reomeTpuu U Toronoruu [Tekct] : yued. mocodue / E.
1O. Ky3bpmuHa ; pen.: H. M. Ko3zy6, M. JI. [1aneesa ; UpkyT. roc. yH-T, UH-T MaTeMaTHKH U
uH(popM. TexHosorui. - Upkyrck : M3ga-so UTI'Y, 2021. - 103 c. : ui. ; 20 cm. - bubauorp.: c.
103. - ISBN 978-5-9624-1967-1 : 354.00 p. YAK 514.7(075.8) 515.1(075.8). Dxk3eMILISIpHI
Bcero: 21. MuB. Ne: Hp A665563, ubh A665564, duzmat 39346(19 »xk3.).

4. Mumenko A.C. Kypc nuddepenunanbHoil reoMeTpuu U TOMOIOTUH [ DJIEKTPOHHBIN
pecype] : yuebnuk / A. C. Mumenko, A. T. ®omenko. — Mocksa : JIlanb, 2010. — 502 c. : un. ; 22
cM. — (YuebHuku 11 By3oB. CrienuanbHas aureparypa). — Pexum goctyna: 9bC
"UznarensctBo "Jlanw". — Heorpanud. noctym. — ISBN 978-5-8114-0966-2.

0) IOTIOJHUTEIbHAS JIUTEPATYpa:

1. KomnreiotepHast reomerpusi. [ 'eomerpuueckrie 0CHOBBI KOMIbIOTEpHOH rpaduku [Tekcr]
: yueb. nocobue 1 By30B / E. M. Beutomos, E. H. JIy0sruna. - 2-e uza. - M. : FOpaiir, 2020. -
157 c. : un. ; 24 cm. - (Beicmiee oOpaszoBanme). - bubmumorp.: c. 155-156. - ISBN 978-5-534-
09268-4 : 463.32 p. YJIK 81.327.11:003.6(075.8). Ixsemnuspsr Beero: 1. Mus. Ne: u/3 yn A661013.

2. Kommprorepnas reomerpust [Teker] : Yue0. mocobue mis crya. By3oB / H. H. ['onoBanos
[u np.]. - M. : Akanemus, 2006. - 511 c. ; 21 cM. - (YHUBEpCUTETCKUI YUeOHUK : IPUKIIATHAS
MaTemaTuka 1 uHdopmaruka). - bubmuorp.: c. 498-499. - ISBN 5-7695-2822-2 : 522.17 p. YAK
514-37(075.8). Ixsemnaspsl Beero: 1. Mus. Ne: up A610034.

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



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

4. Ananutrnueckas reometpus [Tekct] : yue6. mis nea. un-to / C. B. baxsanos, JI. U.

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

2017.-376c¢. ;21 cm. - ISBN 978-5-00106-134-2 : 748.10 p. YAK 514.12(075.8). Ix3emmaspb
Bcero: 1. MuB. Ne: Hp A655125.

5. COopHUK 3a/1a4 10 aHAIMTUYECKON TEOMETPHUH U JIMHEHHOU anreope: YdyeOHoe mocodue /
ITox pen. JI.B. beknemumesa. — 3-e uzn., ucnp. — CII0.: Jlans, 2008. — 496 c. — 49 3k3.

6. Wnbun B.A. Ananutuueckas reometpust / B.A. Unbun, D.I'. [To3usik. — M.: duzmatiur,
2009. — 224 c.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOe 000py10BaHNE

OTOT PA3IEJI HE 3AIIOJIHATH

6.2. IlporpammHoe obecnieueHue

MicrosoftWindows 7 Pro 64 bit (cybmumen3uonnstii joroop Ne 570 ot 07.03.2017);
Bbpayzep GoogleChrome; Cricrema KOMIIBIOTEPHOM MaTEMAaTHKH.

7. OUEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUU

7.1. OueHOYHBbIE CPEACTBA TEKYLEr0 KOHTPOJIA

Bun xonTposs KonTtpommnpyemsie TeMbl Kontpomupyemsie
KOMIETCHITNH

YcTHbIi onpoc 1-9 IK-3

Otuét o 1abopatopHoi pabore 1-9 I1K-3

IIpumepbl OLEHOYHBIX CPEACTB TEKYILEro KOHTPOJIA

1. Bompocsl 1t yCTHOTO omnpoca

1) PaBeHCTBO M KOJUIMHUAPHOCTH BEKTOPOB.

2) Omnepanuu HajJ BEKTOpaMH (CyMMa, YMHOXKEHUE Ha CKaJIsp, CKAISIpPHOE IIPOU3BE/ICHUE,
OpPTOTrOHAJILHOCTH BEKTOPOB).

3) YpaBHEHUS NPSAMON Ha INIOCKOCTH C YTIIOBBIM KOA(PPHUIIMEHTOM.

4) VYros Mexay NpsMBIMU.

S) Yrois Mexay NpsMOU U INIOCKOCTBIO.

6) Yrom Mexay MmiIoCKOCTSIMHU.

7) PaccrosiHME OT TOYKH 10 IIPSIMOM.

8) PaccTosiHTIE OT TOYKH IO MIOCKOCTH.

9) Paccrostare Mexay npsiMbIMU.

2. JIeMOHCTpallMOHHBINM BapHaHT OTYETa MO J1abopaTopHO paboTe.
JlaGopaTopHast paboTa BBITTOTHSIETCSI B CHCTEME KOMITBIOTEPHOW MaTeMaTHKU




# Naboparopuan 3.nb *
NlaSoparopuas 3
Bagamme 1
A={2,-1,2);B={(1,2, -1};C1l=(3, 2, 1};
vee[x , ¥ ]i=y-x
vecPr[x , y ] := {x[[2]1] ¥ [[3]]1 - =[[31] ¥ [[2]], -x[[11] ¥ [[3]] +=[[3]] ¥ [[1]], =[[1]1] ¥ [[2]] -=[[2]] ¥ [[1]1}
a)
vecPr[vec[A, B], vec[B, C1]]
{6, -4, -6}
6)
vecPr[vec[B, C1] - 2 vec[Cl, A], vec[Cl, B]]
{-12, 8, 12}
Bagatue 2

A={1,2,0};B=(3,0, -3};C1l={5,2, 6};

divx ] := Vx[[1]1142+x[[2]]"2+ x[[3]]"2
1
S[x , ¥y ,2]:= - dlv([vecPr[vec[A, B], vec[A, C1]]]

s[a, B, C1]

14
3aganne 3
a={2,-2,1};b={2, 3, 6};

dlv[vecPr([x, v]]

sin[x , ¥y ] := v [x] av 7]
sin[a, b]

54/17

=]

0.981692

Sapauue 4

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

vecPr [vecPr[a, b], c]

{-7, 14, -7}

vecPr[a, vecPr[b, e]]

{10, 13, 19}

Bapaune 5

scprx , ¥ ] :=x[[1]] ¥ [[1]] +=[[2]1] v [[2]] + =x[[31] »[[31]
smPr(x , ¥ , z ] := scpr[vecPr[x, ¥], z]

kompl[x , ¥ , z ] :=If[smPr[x, y, z] === 0, Print["Bexropn xomMnnanapuu"], Print["sexTops HE xomnnanapmuu"]]



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

kompl[a, b, ¢]

BEKTODH KOMMNaHAaDHE

6)

a={3;, -2,1}y:b=4{2; 1, 2}; e={3; -1, -2};

kompl[a, b, c]

BekTOope HE koMImaHapHH

=3

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

kompl[a, b, €]

BEKTOPH KOMIMJIaHapHE

Sapanne 6

A={1,2,-1};B=(0,1, 5}):c1={-1,2,1};:D1={2,1, 3}:
kompl [vec[A, B], vec[A, C1], vec[A, D1]]

BEKTODE KOMILJIAHAPHE

7.2. OueHoO4YHBbIE CPEACTBA AJIS IPOMEKYTOYHOM aTTeCTALUMN
Cnmcok BONPOCOB ISl IPOMEKYTOYHOM aTTeCTALNM:

IIpeameT KOMIIBIOTEPHON T'€OMETPUHU.

IlonsiTHE TEOMETPUYECKHUX AITOPUTMOB.

PaBeHCTBO U KOJIZIMHUAPHOCTH BEKTOPOB.

Onepauuu HajJ BEKTOpaMH (CyMMa, YMHOXEHHE Ha CKaJsp, CKaJIsIpHOE MPOU3BEICHHE,
OpPTOTOHAJILHOCTh BEKTOPOB, BEKTOPHOE NMPOU3BE/ICHHE, CMELIAHHOE ITPOU3BEICHHE), CBOMCTBA
OIEpaLMil HaJl BEKTOPAMH.

Sl e

5. YpaBHeHUs NpsAMON Ha INIOCKOCTH (BEKTOPHOE, TapaMeTpHuecKue, o0I1ee, C yriIoBbIM
KOA((UILIMEHTOM, IO IBYM TOYKaM).

6. ANTOpUTM IIEpeCEUEHHs OTPE3KOB Ha INIOCKOCTH.

7. Yros Mexay NpsSMBIMU.

8. Yron mexay npsiMoi U MJIOCKOCTBIO.

9. YTroi MeXay MIOCKOCTSMU.

10. PaccrosiHuie OT TOUKH /10 IPSIMOIA.

11. PaccrosiHME OT TOYKM 10 TUIOCKOCTH.

12. PaccrosiHne Mex 1y npsMbIMH.

13. KBaTtepHuoHbI, onepanuy HajJ HUMHU, CBOMCTBA ONepaluii Ha/l KBATEPHUOHAMH.

14. Bpamenne TpexmMepHOro MpoCTpaHCTBA € MTOMOIIBI KBATEPHUOHOB.

15. dopmyiibl Tpeodpa3zoBaHus 6a3MCOB OPTOTOHATLHON CHCTEMBI KOOPIUHAT.

16. ®opmyJibl TpeoOpa3oBaHUs KOMIIOHEHT HEM3MEHHOTO BEKTOpa IpH 3aMeHe Oa3uca.
17. Anroput™ npeoOpa3oBaHuUsl CUCTEMBI KOOPIUHAT IO ABYM YIJIaM U OCH.

18. ANTOpUTMBI NOCTPOECHUS TUIOCKOW KPUBOW METOZOM HATYPAJIbHOW MTapaMeTPU3aLiHU ¢
TOYKaMH 3KCTPEMYMOB, C TOUKaMH Ieperuoa.

19. [TocTpoeHne miIockoi HE3aMKHYTOW KPUBOU IO y3J10BBIM TOYKAM.

20. ITocTpoeHue MII0CKON 3aMKHYTON KPUBOM I10 Y3JIOBBIM TOUKaM.

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

22. OOuiee ypaBHEHHE KPUBOM BTOPOro nopsiika. OKpyKHOCTb. AJITOPUTM ITOCTPOCHUS

OKPYHOCTH 10 JAHHOMY 00IlIeMy YPaBHEHHUIO KPUBOH.



23. Dnnunc, runepoosia U mapadosia: onpeAesIeHUsI i CBOMCTBA, MapaMeTPUIECKUE
ypaBHeHus. [{uxnonna.

24. AJITOPUTMBI TOCTPOCHUS IIEHTPAJIBHOM M HELEHTPAJIbHOU KPUBBIX BTOPOTO MOPSAKA.
[TocTpoeHue BBIPOKIEHHON KPUBOM BTOPOIO MOPSAAKA.

HpHMepLI OLHCHOYHBIX CPEACTB IJIA HpOMe)KyTO‘lHOﬁ arrecramum:

1.

Bunet 1.1

[aHkl BekTOpL @, b 1 . (BeTpoeHHbIMK hyHKuMAMK Dot M Cross Nnonk30BaTLCA HeNb3s)

a (12 6annos)

BeluncnuTe ckansapHoe npon3sefeHue BEKTOPOB, BEKTOPHOE NPOV3BEAEHWE BEKTOPOB, CMELIaHHOEe Npon3eegeHue BEKTOpOB

6 (12 6anos)

PewwuTe 3agavy no crepeoMeTpui

B (20 Gannos.)

Pewwure TPW 3aga4u No cTepeoMeTpun

a=(1,1,-1); b=(1,2,2); c=(-5,-2,0).
B kyGe A...D; HaiiuTe KOCHHYC yINa Mex 1y npaMeiMu AB 1 CA,.

3anaua 1

7. B npaBHALHOI WecTHyTaNbHOM npHame A...F,, Bee pefpa koTopoit

i i miockocTbio BCE,.

3anaua 2 paBHH! 1, HafguTe yron Mexay npAMoi AA; H 1

4. B npasiwibHON YeTHpexyronsHO#i nupamuae SABCD, sce pebpa ko-
3anava 3 Topoit paBHEI 1, HAHAHTE KOCHHYC YTAa MeXAY IockocTaMu SAD u SBC.
Bunet 2.1 [aHbl KBaTepHUOHLI a, b u BekTop ¢, ockb d, yron e
a (12 6annoe) |BbuMcnuTE KBATEPHWOH CONPAMEHHLIA K 8, 0BpaTHLIA K a W k b, npouseegexmne a u b, nponseeneHwe obpaTHelx Kau kb
6 (12 Ganoe) MNoBepHWTE AaHHLIA BEKTOP C BOKPYr AaHHOW ock d Ha gaHHbIR yron e

B (20 Gannos)

Haingute koopavHaTsl BEKTOpa, NoNY4YeHHOro B NyHkTe 6) B HOBOW cMCTeme 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}

3.

Buner 3.1

Noctp n

a (12 Gannos)

MocTponTe NNocKyHo Kpueyio oT To4kw (0,0) o Toskw (1,0)
Cnyuan 1: anstha=nu/6; Geta=-nu/3

6 (12 Ganoe)

MocTpoWTL NNOCKYI0 KpMBYIO OT ToukK (-1,-5) no Toukn (10,4)
(ooMH 13 B-MKU CNY4AEE NO TEM X CAMBLIM YINaM - CM. NYHKT a)

8 (20 Gannos)

MepeMecTHTE NOCTPOEHHYIO KPHBYIO B NyHKTe 6) B HOBYIO TPEXMEDHYIO CHCTEMY KOODAWHAT Tak, YTobkl OHA PACNONOMMNACE B NNOCKOCTH xO0Z

Pa3paborunk: ['aep Makcum AnekcaHApOBUY, KaHIUIAT TEXHUUYECKUX HAYK, JOLEHT, TOIEHT
Kadeapbl TEOPUU BEPOSITHOCTEH U TUCKPETHON MaTEMaTUKH.




