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1. EJIA "1 3AJAYUN JTUCHUITTJIMHBI

Lenu:

obecrieuenrne (GopmMupoBaHu MPOPECCHOHATHPHOW KOMIIETEHTHOCTH Y CTYACHTOB B 00JIacTH
KOMITBIOTEPHON T'€OMETPHH, IMO3BOJSIONICH MPHOOPECTH OMOIHUTEIBHBIE TEOPETUYECKUE WU
MpPaKTUYECKHE 3HAHWS W YMEHUA B KOMIIBIOTEPHOM TE€OMETPHUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY COCTOSIHUIO 3TOM 001acTu

3amaun:

nproopeTeHre GPyHIaMEHTAIBHBIX M MPUKJIAIHBIX 3HAHUH M BBIPA0OTKA YMEHHUH IMOCTPOCHHS U
WCCJICIOBAHMSI TEOMETPHUYECKHX MOJIeIeid OOBEKTOB W TPOIECCOB, NPHUBUTHE HABBIKOB
UCIIOJIb30BaHUs TpapUUecKuX HH(POPMAIIMOHHBIX TEXHOJOTHH, JBYX- M TPEXMEPHOIO
FGOMCTquCCKOFO 158 BI/IpTyaJII)HOFO MOI[GJ'II/IpOBaHI/ISI JJI KOMHI)IOTCpHOFO MOIIGJH/IpOBaHI/ISI B
HAYKE U TEXHHKE.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYueonas qucuumuraa b1.B.08 KoMmbroTepHas reomeTpust OTHOCUTCS K yacTu biioka 1
00pa30BaTeNbHON MPOTrpaMMbl, POPMUPYEMOI yIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIICHHIA.
Jliig n3ydenus TaHHOW y4eOHOW AUCIUILTUHBI HEOOXOJUMbI 3HAHUS, YMEHHUS U HABBIKH,
dbopMupyeMbIe TPEANIECCTBYOIMUMHA JUCIMILTAHAME: MaTeMaTHKa U NHPOPMATHKA CPETHETO
IIKOJIBHOTO 00pa30BaHMUsI.

[lepeuenp nocienyoOmuUX y4eOHbIX JUCLUIUINH, A1 KOTOPhIX HEOOXOIUMbI 3HAHUS, YMEHHS U
HaBBIKH, (POPMHUPYEMBIEC JAHHOW yUeOHON TUCIUIUTMHON: « AJITOPUTMBI KOMITBIOTEPHOM
rpadukn», «MaTeMaTn4eckoe MOICTMPOBAHUEY.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUS JUCHUIIJIMHBI

[Ipouiecc ocBoeHUs AMCHUITIIMHBI HapaBiieH Ha (pOpMHUpOBaHHE CIEAYIOUIMX KOMIIETEHIIUH B
cootrBercTBuH ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 09.03.03
®yHaameHTalbHas HHGOpMaTHKa U MHPOPMAIIMOHHbIE TEXHOJIOTHH:

[1K-3 Crioco6HOCT JeMOHCTpaluy O0IeHayYHbIX Oa30BbIX 3HAHUM MaTeMaTHUYECKUX U
€CTECTBEHHBIX HayK U MH(OPMAIIMOHHBIX TEXHOJIOTUHN; CHOCOOHOCTh MPUMEHSTH B
npodeCCHOHATBLHOM 1eATETbHOCTH COBPEMEHHBIE SI3bIKH IPOTPAaMMHUPOBAHUS, OTIEpallMOHHbIE
CHUCTEMBI, dJIEKTPOHHBIC OMOIMOTEKH U .

B pesynbrare oCBOCHUS TUCIUTUIMHBI 00YYarONTUICS JOIKEH

3HATh: OCHOBHEBIE MOHSATHS, OMPEICICHHS U CBOICTBA MaTeMaTHYEeCKIX 0OBEKTOB B 00IaCTH
KOMITHIOTEPHOU TeOMETPUH, (POPMYITMPOBKH YTBEPKACHUI, METO/IbI X JJOKA3aTEIbCTBA,
BO3MOJXKHBIE cpepbl MPUMEHEHHSI H3y4aeMbIX 00BEKTOB;

yMeTh: (pOpMyIMPOBATh U JOKA3BIBATh OCHOBHBIE PE3YJIbTAThl H3YYCHHBIX Pa3/eiioB
KOMITbIOTEPHOM T€OMETPUHM, POBOJAUTH JIOTUUECKHUE PACCYKACHUS IPU JI0KA3aTEIbCTBE
MaTeMaTUYECKUX YTBEP)KICHH; peliaTh TUIIOBBIC 331291 C TPUMEHEHUEM U3y4aeMOTo
TEOPETHUUECKOT0 MaTepuasa; Co31aBaTh U PEaN30BbIBATh TEOMETPUUECKUE AJITOPUTMBI;
BJIQJIETh: MaTEMAaTUYECKHUM afmnapaToM KOMITbIOTEPHOU T€OMETPUH, TEOMETPUUECKIUMHU
METOJIJaMH HCCIIEAOBAHUS TEOMETPUUECKUX 00BEKTOB; U3yUYEHHBIMUA T€OMETPUUECKUMU
aITOpUTMaMHU.



4. COOIEPKAHHUE U CTPYKTYPA JTUCIHUIIJINHBI

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

CDopMa HpOMeX(YTOQHOﬁ arrecraguu. 5K3aMCH.

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

yqeﬁm,lx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Paznen aucumruinHe! / Tema Cem. | Buppl yueOHOH paboTh DopMBI
KoHnrakTHas paboTa CamocT | TEKyILIEero
NperojaBaTens ¢ . pabora | KOHTpOJIS;
o0yJaromumMucs Dopmsl
Jlekuun | JIab. IpaxT. MIPOMEXKYT.
3aHATUSL | 3aHATHUS aTTecTaluu
Tema 1. BBenenue B mpeamer 1 2 2 1 Otuér o
«KoMmrploTepHast reoMeTpHsh». 3HAKOMCTBO C 71ab0opaToOpHO
CKM Mathematica i pabote
Tema 2. Bektopsl. Onepanuu Haj BekTopamu | 1 2 2 3/2 Ortuér no
U MX CBOMCTBa 1ab0paToOpHO
i pabore
Tema 3. [IpsimMast Ha TIOCKOCTH 1 2 2 3/2 OT14éT 1Mo
71ab0paToOpHO
il pabote
Tema 4. CtepeoMeTpus B KOOpIAHMHATAX 1 2 2 312 OT14éT 1Mo
nmabopaTopHO
il pabote
OtuéT no
nabopaTopHO
i pabote
Tema 5. @opmyier mpeoOpa3oBaHUsL 1 2 2 3/3 OT14éT 1Mo
JIEKapTOBOIl CUCTEMBI KOOPJHHAT 71a0b0opaToOpHO
it pabote
Tewma 6. Hcrionp30BaHre  KBaTEPHHOHOB 1 4 4 4/4 OT14éT 1Mo
JUIsL IPECTaBICHHS BpALIeHUH TPEXMEPHOTO 71ab0opaTopHO
IIPOCTPAHCTBA i pabote
Tema 7. Bektop-dyHKimn 1 4 4 4/4 OTuér 1o
nabopaTopHO
i pabote
Tema 8. KpuBbie BTOpOTo mopsiika 1 8 8 5/8 OTtuéT 1o
nabopaTopHO
it pabote
Tema 9. MogenupoBaHue NI0CKOM KpUBOH 1 8 8 5/8 Otuét o
METOJIOM HaTypaJbHOH MapamMeTpu3alin 71a00paTopHO
i pabote
Uroro (1 cemectp): 34 34 31/35 9K3.

4.2. I1;1an BHeayIMTOPHOM CaMOCTOSITEIbHOM PadoThI 00y4aroIUXCcs M0 JMCHUIITTHHE

Pasnen nucnuiuivHel / Tema CamocrosiTenbHas padoTa 00yJaromuxcs Orenouynoe | YueOHO-
Bun camocr. Cpokn 3arpatst CPEICTBO METOIUYECKOE
paboTs! BBITIOJIHEHN | BPEMEHH obecrieueHne
s €aMoCT. paboTHI
Tema 1. BBenenue B npeamer IToaroroBka k IlepBas 1 VcTHBIN
«KoMnbroTepHasi reoMeTpus». 11a00paTOPHBIM Hees orpoc
3nakomctBo ¢ CKM pabotam MIEPBOTO
Mathematica ceMecTpa




Tema 2. Bexropsl. Onepanuu IMoxroroBka k Bropas- 3 VYcTHbIi
HaJl BEKTOpaMH M UX CBOMCTBa | J1aDOpaToOpHBIM TpeThbs orpoc [1]
paboTtam Heems
MIEPBOTO
ceMecTpa
Tema 3. [Ipsamas Ha iockoctu | Ilogroroska x Yersépras- 3 VYcerHbiid
11a00paTOPHBIM nsiTas orpoc [1]
pabotam Heemnst
MIEPBOTO
ceMecTpa
Tema 4. CrepeomeTpus B [ToxgroroBka x Ilecras- 3 YcrHbli
KOOpINHATAX 1a60paTOPHEIM cenpMast orpoc [1]
pabotam Heemst
MEPBOTO
ceMecTpa
Tema 5. ®opmyiibl [ToxgroroBka x Bocbmas- 3 YcrHbli
peoOpa30BaHMs IEKapTOBOH 71a00paTOPHBIM JieBsTast orpoc [1]
CHCTEMbI KOOPIMHAT pabortam Hees
MIEpBOTO
ceMecTpa
Tema 6. Mcnionp3oBanue IToxaroroBska x JeBsiTas- 4 YcTHBII
KBaTEpHHUOHOB IS 11a00paTOPHBIM necsTas orpoc [1]
MIPEACTABIICHUS BPALICHUH pabortam Hees
TPEXMEPHOTO MPOCTPAHCTBA MIepBOTO
ceMecTpa
Tema 7. Bextop-pyHKImn IMonroroBka 11-g-12-5 4 YcTHBIH
11a60paTOPHBIM Hees orpoc [1]
paboTtam MIepBOTO
ceMecTpa
Tema 8. KpuBrie BToporo IMonroroBka 13-g-14-s 5 YcTHBIH
TIopsiIKa 71a00paTOPHBIM HeJest orpoc [1]
pabortam MIEpBOTO
ceMecTpa
Tema 9. MoaenupoBanue [ToaroroBka k 15-16 5 YcTHBIN
IUTOCKO# KPUBOM METOIOM 11a00paTOPHBIM HeJeust orpoc [1]
HaTypaJbHOM napaMeTpusanny | paboram MIEpBOTO
ceMecTpa
OO611ast TPyAOEMKOCTh CaMOCTOSITENbHON paboTHI (Jac.) 31
W3 HUX ¢ UCHIOTB30BaHUEM JIEKTPOHHOTO O0Y4EHHS 1
JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHII (Jac.)

4.3. Copepxanue y4eOHOI0 MaTepuaJia

Tema 1. Benenue B npenmer «KomrsrotepHas reomeTpusi». 3HakoMctBo ¢ CKM Mathematica.

[Tpeamer koMIbroTepHOI reoMeTpru. [onsTHE reomeTpuueckux anroputMoB. 3HakoMmcTBo ¢ CKM «Mathematicay.
Tema 2. Bextopsl. Oniepanny HaJl BEKTOpaMH U UX CBOWCTBA.

PaBeHCTBO M KOJJIMHHAPHOCTH BEKTOPOB, JJIMHA BEKTOPA, OTIEpallny HaJl BEKTOpaMH (CyMMa, YMHOXKEHHE Ha
CKaJsIp, CKaJsIpHOE IIPOU3BEICHIE, OPTOTOHATIHHOCTh BEKTOPOB, BEKTOPHOE NMMPON3BEICHNE, CMEIIaHHOE
NPOM3BE/ICHNE), CBOMCTBA OIIEpallii HaJl BEKTOpaMu

Tema 3. IIpsamas Ha IUIOCKOCTH.

VYpaBHEeHMsI IPSAMOI Ha IUVIOCKOCTH. YTO0J MexXAy npsMbiMUu. HopmasibHOE ypaBHEHHE MIPsIMON. PaccTosiHUE OT TOUKH
JI0 IPSMOM. Y paBHEHHE NPsIMOH B oTpe3kax. VccnemoBanue obmiero ypaBHeHus mpsiMoii. [Tyqox mpsiMbIx.

Tema 4. CrepeoMeTpusi B KOOpIUHATAX.

Yron Mexay NpsAMBIMU. YTOJI MEXIY IPSAMON U MIOCKOCTBIO. YTOI MEXAY MIOCKOCTAMU. PacCcTossHUE OT TOUKH J10
npsAMoil. PaccTosiHue OT TOUKH 0 MIOCKOCTU. PaccTossHUE MeX Ty MPSIMBIMH.

Tema 5. @opmymsl IpeoOpa3oBaHus IEKAPTOBOW CUCTEMBI KOOPIUHAT.

[Mapannensusiii neperoc, Bpamenust JCK.

Tema 6. Micionb3oBaHre KBAaTEpHHOHOB JJIs IIPEACTABIEHUS BPAILEHUH TPEXMEPHOTO IPOCTPAHCTBA.
KBarepHuoHBI, onepaniuy HajJ HUMH, CBOWCTBA ONepaliii HaJl KBaTepHUOHaMU. Bpalenne TpexMepHoro
MPOCTPAHCTBA C IIOMOILBIO KBaTepHHOHOB. DOpMyIIbl IpeoOpa3oBaHus 0A3UCOB OPTOrOHAIBHON CHCTEMBI




KoopanHat. @opMyIIsl TpeoOpa3oBaHsl KOMIOHEHT HEM3MEHHOTO BEKTOpa IPH 3aMeHe 0aznca. ANroputm

HpeO6pa3OBaHI/IH CUCTEMbI KOOPJAWHAT I10 IBYM YTIJIaM U OCH.

Tema 7. Bekrop-pyHKIuH.

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

BunToBas munus. JlorapudmMudaeckas Ciupaib.

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. Lluknonna. AIropuT™Mbl HOCTPOEHUS UEHTPAIbHONW U HELIEHTPAJIIbHOM KPUBBIX BTOPOTO MOPSAIKA.
ITocTpoeHnue BBIPOXKAEHHON KPUBOH BTOPOTO MOPSIAKA.
Tema 9. MoaenupoBaHue MI0CKOi KpUBOH METOOM HaTypaJbHOM MapaMeTpU3aliuu.
ANTOPUTMBI IOCTPOSHUS TUIOCKON KPUBOI METOJJOM HAaTypalbHON MapaMeTpU3aluy ¢ TOYKaMH IKCTPEMYMOB, 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 cCeMHHAPCKHX, NIPAKTHYECKUX 3aHATHII U J1a00PaTOPHBIX padoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CpECTBA DopMupyemble
KOMITETEHIIMU

Tema 1. BBenenue B mpeamer 2 OTtuéT o [1K-3

«KommeroTepHas reomerpus». 3HAKOMCTBO C nmabopaTopHOH paboTte

CKM Mathematica

Tema 2. Bextopsl. Onepaiiu Haja BeKTopamu | 2 Ortuér no IK-3

1 MIX CBOHCTBa nabopaTopHoii paboTe

Tema 3. [IpssMast Ha TIOCKOCTH 2 OT14éT 1Mo IK-3
nabopaTopHOii paboTe

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

Tema 5. @opmyisr mpeoOpa3oBaHUL 2 OT14éT 1o IK-3

JICKapTOBO# CHCTEMbI KOOPJHHAT JabopaTopHoi pabote

Tewma 6. Mcnionp30oBaHre KBaTEPHUOHOB 4 Ortuér no IK-3

JUTSL TIPEJICTaBIICHNS BPAILICHUH TPEXMEPHOTO nmabopaTopHOi paboTte

IIPOCTPaHCTBA

Tema 7. Bextop-dyHKimn 4 OTtuéT 1o IK-3
nabopaTtopHoit pabore

Tema 8. KpuBsie BToporo nopsiiaka 8 Ortuér no IK-3
nabopaTopHoii padoTe

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

METOJIOM HAaTypaJIbHOH IapamMeTpHu3alyuu nabopaTopHoii paboTe

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

B PAMKAaX CaMOCTOSATEJbHOH padoThI

Tema 3amanue dopmupyemblie
KOMIIETCHIINN
Tema 1. BBenenue B npeamer Beryunts TeopeTuueckuii MaTepuan u IK-3
«KomnbsroTepHasi reomeTpus». 3HAKOMCTBO C | PEaTN30BaTh COOTBETCTBYIOMIMI
CKM Mathematica TeOMETPUUECKUI aArOpuUT™M
Tema 2. Bexropsl. Onepaniuy Hag BeKTopamMu | BBIyuuTs TeopeTHdeckuii MaTepran u IK-3
1 MX CBOMCTBa peanu30BaTh COOTBETCTBYIOIIHNI
TeOMETPUUECKUI aNrOpUT™M
Tema 3. [IpsMas Ha INIOCKOCTH Belyunts TeopeTuueckuii MaTepuan u IK-3
peanu30BaTh COOTBETCTBYHOIINH
T€OMETPUYECKUH aITOPUTM
Tema 4. CrepeoMeTpust B KOOpAUHATAX Belyunts TeopeTuueckuii MaTepuan u IK-3
peanu3oBaTh COOTBETCTBYIOIIMI
TEOMETPUYECKUH aITOPUTM




Tema 5. ®opmyinbl npeobpa3oBaHus
JIEKapTOBOI CUCTEMbI KOOPAUHAT

Belyuuts TeopeTHuecKii MaTepuai u
peanu3oBaTh COOTBETCTBYIOIIMI
TeOMETPUUECKUIl aIrOpuUT™

IK-3

Tewma 6. Mcrionb30BaHne KBaTEPHHOHOB
JUTS TIPEZICTaBIICHNS BPAILICHUH TPEXMEPHOTO
IIPOCTPAHCTBA

BblyunTh TEOpETHUECKUI MaTepUan u
peanu30BaTh COOTBETCTBYIOIIMMA
TeOMETPUUECKUI aIroOpuT™M

Tema 7. Bektop-¢dyHKimn

Bny‘{I/ITI) TeOpeTI/I‘IeCKI/Iﬁ Matepual u

IK-3

peanu30BaTh COOTBETCTBYIOIIMIMA
TEOMETPUYECKUH aITOPUTM

Tema 8. Kpusble BToporo nopsiika BelyuuTh TEOpETHYECKUI MaTepUal U IK-3
peanu30BaTh COOTBETCTBYIOIIUN
TEOMETPUYECKUH aITOPUTM

Tema 9. MoaenupoBaHue I0CKOH KpUBOH BblyunTh TEOpETHUECKUI MaTepuan u IK-3
METOJIOM HaTypaJbHOH IapamMeTpHu3aluu peanu3oBaTh COOTBETCTBYIOIIMI
TeOMETPUUECKUIl aIrOpuUT™

4.4. MeronnuecKue YKa3aHUs M0 OPraHU3AIHMU CAMOCTOSITE/IbHOI Pa0d0ThI CTYICHTOB

CamocrosTenbHas paboTa CTyJIEHTOB BceX ()OPM U BUAOB O0YUEHHUS SABISIETCS OJHUM U3
00s13aTEIbHBIX BHIOB 00pa30BaTEIbHON NEATETLHOCTH, 00ECTICUMBAIOIIEH peaTn3aIiuio
TpeboBanuit deaepalbHbBIX rOCYIapCTBEHHBIX CTAHIAPTOB BBICIIEro 0OpazoBaHus. CoriacHo
TpeOOBaHUSAM HOPMATUBHBIX JIOKYMEHTOB CaMOCTOSITE/IbHAs paboTa CTY/I€HTOB SIBJISIETCS
00s13aTeJIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTrO MpoLecca, TaK KaK OHa 00ecreunBaeT
3aKpeIUIeHHUE MOJTyYaeMbIX Ha JISKIIMOHHBIX 3aHATUSAX 3HAHUHN IyTeM MPUOOPETEHUSI HABBIKOB
OCMBICJICHHS U PACIIUPEHUs UX COAEp KaHuUs, HABBIKOB PELICHUs aKTyaJIbHbIX IPoOIeM
¢dbopmMupoBaHUs OOMIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYIHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKY K CEMUHapaMm, J1a0opaTOpHbIM padoTaM, clade
3a4eToB U SK3aMeHOB. CaMocTosATeNbHAs pad0oTa CTYJEHTOB MIPEICTABIsIET COO0H COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHI U paboT. CamocTosATeNnbHas paboTa B paMKax
00pa30BaTeNbHOTO MpOIlecca B By3€ PEIIAET CIASAYIOLUE 3a0a4u:

— 3aKpeIUIeHNe U paclIMpeHe 3HaHui, yMEHUH, TOJTy4YeHHBIX CTYJEHTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATUH, IPEBPAIlEHNE UX B CTEPEOTUITBI 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(P(PEKTUBHOM caMOCTOATENBbHOM MPO(hecCHOHATEHON TEOPETUUECKOI,
MPaKTUYECKON U y4eOHO-UCCIIeIOBATEIBCKON AETETHHOCTH.

IMoaroroBka k Jeknuu. KauecTBo ocBOoeHUs coliepKaHNsl KOHKPETHON AUCHUIIIMHBI IPSIMO
3aBHCHUT OT TOTO, HACKOJIBKO CTY/AEHT caM, 0€3 BHEIIHETO NMPUHYKICHUs popMHUpyeT y ceOs
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 Jaca.

IMoaroroBka Kk mpakTH4YeckoMy 3aHITHIO. [10r0TOBKA K MPaKTUYECKOMY 3aHSATHIO BKJIIOUAET
CJICYIOLINE JIEMEHTBI CaMOCTOSTEIbHON JIeITENFHOCTH: YETKOE MPEACTaBICHUE 1IeTH U 3a7a4
€r0 MPOBEJICHHUS; BBIJICIICHHE HABBIKOB YMCTBEHHOW, aHATMTUIECKOH, HAyYHOH JIeATEIIbHOCTH,
KOTOpBIE CTAaHYT PE3yJIbTATOM IMpeCToAIeH paboThl. BepaOboTKa 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 IMO0JIb30BATHCS HAa IPAKTUYECKOM 3aHATuu. [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 GOPMYIUPOBKH TEMBbI UCCIIEIOBAHUS, TIPEACTABICHHOTO B MOHOTpadusx,
HAaYYHBIX CTAaThsX, OTYETAX. 3aT€M OHU CAMOCTOSITEIbHO OCYILIECTBISAIOT TOMCK
COOTBETCTBYIOIUX UCTOYHUKOB, ONPEACISIOT aKTyalIbHOCTh KOHKPETHOTO UCCIIE0OBAHUS
IPOLIECCOB U SIBJICHUH, BBIAEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTEJIbCTBA ABTOPAMHU HAYyUHBIX
paboT IEHHOCTH TOTO, YeM OHH 3aHUMAIOTCs. B X071e caMoro mpakTH4ecKoro 3aHsTUs CTYACHTHI
CHavaJla MpeACTaBIISIIOT Hall/IeHHbIe MU BapUaHThl (POPMYIMPOBKH aKTyaJIbHOCTH
UCCIIEIOBaHMs, 00CYX/Ial0T MX M 0OOCHOBBIBAIOT CBOE MHEHHE O HAMIIy4IllleM BapuaHTe. Bpems
Ha [MOANOTOBKY K IIPAKTUYECKOMY 3aHATHIO 110 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(OpMAIIIH, TTO3BOJISIOIIEH ITy0Ke pa3o0paThecsi 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 PAaBUIIbHO BBIIMCHIBATh BHICKA3bIBAHUS aBTOPOB M3 UMEIOLIUXCS HCTOUHUKOB
uHpopManuu, ohopMISATh HX 10 OMOIHOrpaduIecKuM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYILECTBIIATh AHAIN3 BHIOPAHHBIX UCTOYHHUKOB MH(OPMAIMK; HA IIOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHHS 110 00CYKAaeMbIM BOTIpOCcaM; Ha ((OPMUPOBAHHE HABBIKA OTIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh PU 00CYKICHUU TeX WU UHBIX
HayYHBIX IpoOeM. BpeMs Ha MOATOTOBKY K CEMHHAPY 110 HOPMAaTHUBaM COCTABIISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KoI0OKBUYMY. KOJTOKBHYM MpeacTaBisieT co00i KOIJIEKTUBHOE 00CYKIEHHE
paszena JUCUUIUIMHBI HA OCHOBE CAMOCTOSITEIIbHOI'O U3yUEHHsI 3TOT0 pa3/ielia CTyIeHTaMH.
[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 UCTOYHUKOB. CTyZIeHTaM BO BHEAyIUTOPHOE BPEMSI
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 OHH BBICKaXXYT 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 CTY/IEHTOB Ha BOIIPOCHI, KOTOPBIE OHU 3apaHee MOTydyaroT
oT npemnogaBatens. CaMoCTOsITeNIbHAs TOJITOTOBKA K KOHTPOJIBHOW paboTe BKIIFOYAET B ce0s1: —
U3y4eHHe KOHCIIEKTOB JIEKIUI, paCKPBIBAIOLINX MaTepHaj, 3HaHUE KOTOPOTro POBepseTCs
KOHTPOJILHOH paboTO; IMOBTOPEHNE Y4eOHOTO MaTepHralia, MOJyYeHHOTO TPH MOATOTOBKE K
CEeMMHAPCKHUM, PAKTUYECKUM 3aHATHSIM U BO BpeMs UX MIPOBEICHUS; U3yUCHHE
JIOTIOJTHUTEIFHOH JTUTEPaTyphl, B KOTOPOH KOHKPETU3UPYETCS COIEPKAaHKIE TPOBEPSIEMBIX
3HAaHUH; COCTAaBJICHUE B MBICIIEHHON (hopMe OTBETOB HA MOCTABJIEHHBIE B KOHTPOJIBHOM padoTte
BOTIPOCHI; (hOpMUPOBAHHE TICHXOJIOTHIECKOW YCTAHOBKH Ha YCIEITHOE BHIITOJIHEHHE BCEX
3aJaHuii. 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 TAKXKEe MaTepUaIIbl, KOTOPhIE TOTOBIIIUCH K CEMUHAPCKUM H MTPAKTUICCKUM 3aHSATHIM
B T€UCHHE CEMECTPA, COOTHECTH 3Ty MH(POPMALIMIO C BOIPOCAMHU, KOTOPBIE IaHBI K 3a4YeTy, €CIU
WH(OPMAIIUN HEIOCTATOYHO, OTBETHI HAXO/AT B TPE/IJIOKESHHO MPETIo1aBaTesieM JInTepaType.
Pexomenyercs nenare KpaTkue 3anuc. Bpems Ha MOAroTOBKY K 3a4eTy 110 HOpMaTHBaM
COCTAaBJISIET HE MEHee 4 4acoB.

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



HY’KHO BOCCTAHOBHTD B IaMATH K SK3aMEHY, BHOBb OCMBICIIHUTH U MOHTH, 3HAYUTEIBHO OOJbIIIE,
no3TOMy TpeOyeTcst 00JIbIlIe BpeMEHU U YMCTBEHHBIX yCUIHi. BaxHo copMupoBaTh 1eaocTHOE
MIPEJICTaBICHHUE O COACPIKAHUK OTBETA HAa KaXK/bI BOIIPOC, YTO MPEAIoIaraeT 3HaHUE Pa3HbIX
HAyYHBIX TPAKTOBOK CYIIIHOCTH TOT'O MJIM MHOT'O SIBJIEHMSI, [IPOLIECCa, YMEHUE PACKPbIBATh
(bakTopbl, ONpEENSIONINe UX IPOTUBOPEUYNBOCTD, 3HAHUE UMEH YUCHBIX, N3YUYaBIINX
o0cyxmaemyto mpobiemy. Heo6xoaumo Taxke NpuBecTH HH(GOPMAIIHIO O MaTepuaax
SMIIUPHUUYECKUX HCCIIETOBAHUM, UTO YKa3bIBaE€T HA BCECTOPOHHIOKO MOATOTOBKY CTYJIEHTA K
’K3aMeHy. BpeMst Ha HOArOTOBKY K 3K3aMEHY 110 HOpMaTHBaM COCTaBIsieT 36 4acoB Juis
OakaaBpOB.

B ®BI'OY BO «UI'Y» opranuzaiusi caMoCTOATEIbHON pabOThl CTYJICHTOB PErIaMeHTUPYETCS
[TooxxeHneM 0 caMOCTOATEILHON PabOTe CTYICHTOB, MPUHATHIM Y UeHbIM coBeToM UTY 22
utonHs 2012 r.

5. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHbBI

a) OCHOBHas JUTEparypa:

1. Kommeroreprast reomerpus [Teker] : yue6. mocodue / M. A. T'aep ; per.: 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 nHPopMaTtuku. - 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 5k3.), puzmar 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. Komnrelotepnast reomerpusi. [ 'eomeTpuueckrie OCHOBBI KOMIbIOTEpHOI 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). Ixsemnusipsr 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. - (YHUBEpPCUTETCKHIA YIeOHUK : TIPUKIIATHAS
MaTeMaTHKa 1 nHpopmatuka). - 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. Jlepun, 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, Ananmutuueckas 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 aHAIMTUYECKOW TEOMETPHUH U JIMHEHHOU anredpe: YdyeOHoe mocobue /
ITox pen. J1.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.: ®uzMatiur,
2009. — 224 c.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUITJIMHBI
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);
Bbpayzep GoogleChrome; Crcrema KOMIIBIOTEPHOW MaTEeMAaTHKH.

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

7.1. OueHOYHBbIE CPEACTBA TEKYILEr0 KOHTPOJIA

Bun xonTposs KonTtpommnpyemsie TeMbl Kontpomupyemsie
KOMIIETEHIMU

YcTHEIH onpoc 1-9 IK-3

OTtuéT mo abopaTopHoii padbote 1-9 I1K-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) VYpaBHeHUs NPSAMON Ha IUIOCKOCTH C YTIIOBBIM KOA(PPHUIIMEHTOM.

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. JleMOHCTpallMOHHBINM BapHaHT OTYETA MO J1ab0opaTOpHO paboTe.
JlaGopaTopHast paboTa BBITIOTHSIETCS B CHCTEME KOMITBIOTEPHOW MaTeMaTHKU




4% Naboparopwas 3.nb *
JlabopaTopHada 3
3BagaHue 1

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

vec[x , ¥ ]:i=y-x
vecPrx , v | :={x[[2]] ¥ [[3]1] -=[[3]11 v [[2]], -=[[1]1] ¥ [[311 +=[[3]11 ¥ [[11], =x[[1]1] ¥ [[2]] - =[[2]]1 ¥[[21]1}
a)

vecPr[vec[A, B], vec[B, Cl1]]

{6, -4, -6}

5)

vecPr[vec[B, Cl] - 2vec[Cl, A], vec[Cl, B]]
{-12, 8, 12}

3apasue 2

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

dlv[x ] :=Vx[[1]1°2+x[[2]]1~2+x[[3]]"2

1
S[x , v , z ] :=—dlv[vecPr[vec[A, B], vec[A, C1]]]
- 0 = 2
s[a, B, C1]
14
Baganue 3

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

dlv[vecPr[x, y]]

sin[x , v ] := dlv([x] dlv[y]

sin[a, b]

517

S =]

0.981692

BapmaHue 4

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

vecPr[vecPr[a, b], <]

{-7, 14, -7}

vecPr[a, vecPr[b, c]]

{10, 13, 19}

3agaHue 5

sepr[x , v 1 :=x[[1]1] ¥[[1]1] +==[[2]] ¥[[2]1] + x[[3]1] ¥ [[3]]
smPr[x , ¥y _, z ] := scpr[vecPr[x, y], z]

kompl[x , ¥ , z ] :=If[smPr[x, ¥, z] === 0, Print["BsexTopn xomnnanapuu"], Print["sexTops HE xoMnnanapus"]]



a)

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

BeKTOPH KOMIJIAHADHH

6)

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

BeKTOpH HE KOMIJIaHapHELD

B)

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

BEKTOPE KOMIJIAHAPHE

3agaHue 6

A={1,2, -1}y;B={0,1,5};Cl=1{-1,2,1};D1={2,1, 3};
kompl [vec[A, B], vec[A, Cl], vec[A, D1]]

BeKTOPH KOMIIJIAHAPHEL

7.2. OueHoO4YHBbIE CPEACTBA AJIs IPOMEKYTOYHOM aTTeCTALUMN
Cnmcok BONPOCOB ISl IPOMEKYTOYHOM aTTeCTAlNM:

IIpeameT KOMIIBIOTEPHON T'€OMETPUHU.

IToHsiTHE TEOMETPUYECKHUX AITOPUTMOB.

PaBeHCTBO U KOJZIMHUAPHOCTH BEKTOPOB.

Onepanuu HajJ BEKTOpaMH (CyMMa, YMHOXKEHHE Ha CKaJsp, CKaJIspHOE MPOU3BEICHHE,
OpPTOTOHAJILHOCTh BEKTOPOB, BEKTOPHOE NMPOU3BEICHHE, CMELIAHHOE ITPOU3BEICHHE), CBOMCTBA
ONEpannii HaJl BEKTOPAMH.

PoNbE

S. YpaBHeHUs NpsAMON Ha INIOCKOCTH (BEKTOPHOE, TapaMeTpHuecKkue, o0I1iee, C yriIoBbIM
KOA((ULIMEHTOM, IO IBYM TOYKaM).

6. ANTOpPUTM IIEpECEUEHMS OTPE3KOB Ha INIOCKOCTH.

1. VYros Mexay NpsSMBIMU.

8. Yroa Mexay npsiMoi U TIOCKOCTHIO.

9. Yroi Mexay MIOCKOCTSIMU.

10. PaccrositHue oT TOUKH 10 TPSMOM.

11. PaccTosiHME OT TOYKH 10 MIIOCKOCTH.

12. PaccrosiHne Mex 1y npsMbIMH.

13. KBaTtepHuoHsbl, onepanuy HajJ HUMH, CBOMCTBA ONEpaluii Ha/l KBATEPHUOHAMHU.

14. Bpamenne TpexmMepHOTo MpoCTPaHCTBA € MTOMOIIBIO KBATEPHUOHOB.

15. ®opmyiibl Tpeodpa3zoBaHus 6a31MCOB OPTOTOHATBLHON CUCTEMBI KOOPIUHAT.

16. ®opmyJibl Tpeodpa3oBaHMsI KOMIIOHEHT HEM3MEHHOTO BEKTOpa MU 3aMeHe Oa3uca.
17. AAropuTM™ mpeodpa3zoBaHus CUCTEMbI KOOPAMHAT IO IBYM yTJIaM M OCH.

18. AJITOPUTMBI TOCTPOCHUS TIIIOCKOW KPUBOM METOJIOM HATypaJIbHOW MTapaMeTPHU3aLNH C
TOYKaMH SKCTPEMYMOB, C TOUYKaMH Ieperuoa.

19. [TocTpoeHne nIockoi HE3aMKHYTOW KPUBOMW IO y3J10BBIM TOYKAM.

20. ITocTpoeHue MII0CKON 3aMKHYTON KPUBOU I10 Y3JIOBBIM TOUKaM.

21. [TocTpoeHne miIockoi KpUBOM 1O TPEM TOYKAM IIPU HEM3BECTHBIX KAaCATEIbHBIX.

22. Oo1u1ee ypaBHEHHE KPUBOM BTOPOro nopsaka. OKpyKHOCTb. AJTOPUTM ITOCTPOSHUS

OKPYHOCTH TI0 JaHHOMY O0IlleMy YPaBHEHHIO KPUBO.



23. Dnnunc, runepoosia u mapadosia: onpeaesieHusI U CBOMCTBA, MApaMEeTPUIECKUE
ypaBHeHus. [{uxnonna.

24, ANropuTMBI TIOCTPOEHUS LIEHTPAIbHOM U HELIEHTPaIbHON KPUBBIX BTOPOT'O MOPSAIKA.
[TocTpoeHue BBIPOKICHHON KPUBOM BTOPOTO IMOPSAAKA.

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

1.

Bunert 1.1

[aHbl BekTOpbI &, b 1 ¢. (BeTpoeHHbIMK hyHKUMsAMKU Dot u Cross nonb3oBaThCs HeNb3s)

a (12 6annoe)

Bbluucnute ckansipHoe npov3BefeHUe BEKTOPOB, BEKTOPHOE NPOM3BEeAEHNE BEKTOPOB, CMELIaHHOe NPOU3BeaeHWe BEKTOPOB

6 (12 6anos)

PelunTte 3agauy no crepeomeTpumn

B (20 6annos.)

Pewwute TpU 3a4a4u No ctepeomeTpun

a=(1,1,-1); b=(1,2,2); ¢=(-5,-2,0).
B kyGe A...D; HalANUTe KOCHHYC YIJia MexTy MpAMBIMU AB u CA,;.

3agava 1

7. B npaBWILHOM WecTHYro/NbHOM npuame A...F,, Bce pebpa koTopoi
3apaua 2 PaBHH 1, HaHHTe yroa MexAy NpsAMoH AA, ¥ IiockocTbio BCE,.

4. B npaBwIbHOH YeThIpexyronbHoi nupamuie SABCD, sce pe6pa ko-
3apava 3 TOpOit paBHEI 1, HaHAHTe KOCHHYC yIJla MeX/y IuiockocTsiMu SAD u SBC.
Bunet 2.1 [aHbl KkKBaTepHUOHBI a, b M BekTOp C, OCL d, yron e

a (12 6annos.)

BbluncnuTe kBaTepHUOH COMPSHKEHHBIN K @, 06paTHbIN k a U k b, NnponaeegeHue a n b, npoussegeHve obpaTHbix ka u kb

6 (12 6anoB)

MoBepHUTE AaHHLIN BEKTOP C BOKPYT AaHHO ocyt d Ha AaHHbIi yron e

B (20 6annoB.)

Haiaute koopauHaThl BEKTOpA, NOMYYEHHOTO B NyHKTE 6) B HOBOI CUCTEME KOOpAUHAT

a=(1,1,-1,-1); b=(-3,-4,0,1); ¢=(-1,-2,-3); d=(1,0,0); e=pi/4
HOBasi cMcTeMa koopauHart {j,k,i}

3.

Bunet 3.1 MocTpoeHne NNOCKOW KPUBOWN
MocTpouTs NNOCcKyto Kpueyto oT Toukk (0,0) go Toukm (1,0)
a (12 bannos) |Cnyuyai 1: ansta=nu/6; beta=-nwn/3
MocTponTe NNockyto KpuByto oT Toukk (-1,-5) fo Toukm (10,4)
6 (12 banoe) (0AMH 13 8-MK CNy4aes NO TeM e CamMbIM yrnam - CM. NYHKT a)

B (20 6annos)

I'Iepemecmrb NOCTPOEHHYIO KPUBYIO B NMyHKTE 5) B HOBYHO TDEXMEPHYIO CUCTEMY KOOpAWHAT Tak, uyT0oBbI OHA pacnonoxunack B NNOCKOCTH x0z

Pa3paborunk: ['aep Makcum AnekcaHApoBUY, KaHIUIAT TEXHUUECKUX HAYK, JOLEHT, TOIEHT
Kadeapbl TEOPUU BEPOSTHOCTEH M TUCKPETHOW MaTEMaTUKH.




