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PABOYASA NPOrPAMMA YYEEHON OUCLUMUMINHDI

51.0.11.02 AHanuTu4yeckasi reomeTpus

1. Kog u HamMmeHoBaHMe HanpaBneHus NoAroToBku/cneymnanbHOCTY:

14.03.02 AgepHble dur3uKa n TEXHONOTUN.

2. Mpodunb nogroroBku/cneymnanusaumna: Prsmnka aToOMHOro gapa U YacTuL.

3. KBanudmkaumsa (cteneHb) BbiNyCKHMKA: bakanasp.
4. dopma oby4eHuUs: o4Has.

5. Kachegpa, oTBevarowas 3a peanusauuio aucuunnuibl: 0803 kadeapa mateMaTnyeckom

OU3NKM N NHDOPMALIMOHHBLIX TEXHOMOTUN.

6. CoctaBuTenu nporpammbli: PatnHep Hagexaa MapkoBHa, kaHaAnaaT uamnko-

MaTeMaTnvyeCknx Hayk, AOUEHT

7. PekomeHaoBaHa: Hay4yHO-MeTOAMYECKMM COBETOM (prnsnyeckoro dakynsreTa,
npoTokon Ne6 ot 27.06.2023
8. YuebHbin roa: 2023/2024 CemecTp(bl): 1




9. Llenu n 3apayun y4yebHOM AUCLUNIUHDbI:

uenb AUCUMNIUHBI — cdOopMUMpPOBaTb Yy CTYAEHTOB HauvasnbHble 3HaHWUS MO TeoOMeTpPuUM,
Heobxoanmble ANSA U3ydYeHUs OpYyrux AUCUUNINH CneunanbHOCTUN, pasBUTME HABLIKOB peLUeHns
3agay M3 reoMeTpun.

OcCHOBHbIMM 3aga4amu _y4eOHOW AMCUMNIVHBLI SABRSKTCA: (POpMMpPOBaHME BCECTOPOHHMX
3HaHUN 06 OCHOBHbLIX anrebpanveckmx CTPYKTypax W OCHOBax aHanuMTUYeCKON reoMeTpuu,
npuobpeteHne CTygeHTaMu HaBbIKOB W YyMEHMM MO pelleHunto  anrebpandecknx u
reoMeTpu4ecKkmx 3agau.

10. Mecto y4ebGHOM AaucumnnuHbl B cTpykType OOI: [ducumnnmHa «AHanuTuyeckas
reoMeTpusi» OTHOCUTCA K €CTECTBEHHOHAy4YHOMY MaTeMaTUYECKOMY LMKy, SBNSASACH
HEOTbEMIIEMOMN 4acTblo npeamMeTHon obnactn «MaTtematuka». Pasgen «AHanuTudeckas
reoMeTpusi» CBHA3aH C ApPYrMMW pasgenamu matemMaTtuku, nodToMy npenogaBaHune yvyebHowm
ANCLUMNIIMHBbI «AHanuMTMYeckas reomeTpusi» MeToaudeckn CBA3aHO C NpenodaBaHUeM Apyrnx
MaTeMaTn4yeCcKNX ANCLMUMINH.

11. MnaHupyemble pe3ynbTaTtbl OOy4YeHUsi MO AUcCUUNNNHe/MOAYN0 (3HAHUA, YMEeHUs,
HaBblKW), COOTHECEHHbIE C MIaHUpyeMbiMU pe3yrnbTaTaMu OCBOEHUsi 06pasoBaTeNibHOM
nporpaMmmbl (KOMMNEeTeHUUAMU BbiMYyCKHUKOB):

Kog HasaHue Koga( NHuaunkaTop(bl) [MnaHupyemble pesynbTaTbl
KomMneTeHumnn bl) oby4yeHns
Orl1K- | CnocobeH Orl1K- | Bnageet 3HaHUsMMU 3HaeT OCHOBbI aHaNUTUYECKON
1 NPUMEHATb 1.1 dyHAaMeHTanbHbIX reoMeTpun; CBSA3b aHaNUTUYECKOMN
©a3oBble pasgenos reomMeTpuun ¢ apyrummn pasgenamm
3HaHVA B MaTeMaTuKN. MaTeMaTuku, PU3NKKU U OpYruMun
obnactu HayKaMn; NpuUnoxeHue
dom3unko- aHannTU4eCcKon reoMeTpumn B Apyrux
MaTeMaTU4eCKM obnacTtax n gucumnimnHax
X 1 (Mnn) €CTECTBEHHOHAYYHOIo COAepP>KaHus.
€CTEeCTBEHHbIX Or1K- | CosgaeT n npuMeHsieT | YMeeT AoKasbiBaTb TEOPEMbI U
Hayk B cdoepe 1.2 MaTemaTunyeckme aKCUOMbI aHanNUTUYECKON
CBOEen MOJENN B CBOEWN reoMeTpun; UCMosib3oBaTb 3HAHUA
npodeccunoHan NpPakTU4eCcKomn Nno aHanNUTM4YEeCKon reomMeTpun ong
bHOW JesATenbHOCTMW. pelleHns punsnyecknx sagau.
DeATenbHOCTH
Ol1K- | YmeeT oueHmnBaTb YMeeT ncnonb3oBaTtb 3HaHUA MO
1.3 rpaHnubI aHanuTn4ecKom reomeTpun onq
NPUMEHMUMOCTH pelleHns NpakTUYecknx 3agau,
NCnosnb3yemblX NPUMEHSIEMbIX B Pa3SIMYHbIX
MaTeMaTU4YEeCKNX obnacTax Hayku N TEXHUKe, B
mMogernen npu OyayLien npodeccnoHanbHom
peLleHnn TUNoBbIX DeATenbLHOCTN.
npodeccnoHanbHbIX
3agav.

12. O6bem AMCUMNUHBLI B 3a4eTHbIX eaAnHUUax/yac.(e coomeemcmeuu ¢ y4ebHbIM rriaHoM)
—4/144.

dopma NpomMeXXyTOYHOW aTTecTaLumun: 9K3aMeH.




13. Buabl yue6HoOM paboThbl:

TpyooemMKoCTb
Bua y4e6Hoi paboThl Bcero [o cemectpam
Ne cemecTpa 1
AyanTopHble 3aHATUS 68 68
nekumm 34 34
B TOM YuUCne: | npakTuyeckue 34 34
nabopartopHble
CamocTtosaTenbHas pabota 40 40
B TOM 4ucne: Kypcoas paboTta
(NpoekKT)
dopma NpoMexyToYHOW aTTecTaunm 36 36
(3a4em — 0 yac. / ak3amMeH — 4ac.)
WNToro: 144 144
13.1. CopgepxxaHme AUCLUNIIUHbI:
n/n Peanusauusa
HaunmeHoBa
He pasgena
OUCLUUMNINHBI C
pasgena CopepxxaHune pasgena ancumninHbl OMOLLIBIO
OVUCLMNINH -
. OHManH-Kypca,
JYMK *
1. Jlekuunn
1.1. | MNMpoctenwn | [lekapToBbl KOOPANHATLI HA NpAMON. HanpaBneHHble
€ 3ag4a4n oTpeskun. [lekapToBbl KOOPAMHATLI HA MIIOCKOCTU U B
aHanutnye | npoctpaHcTBe. [poekuna BekTopa Ha ocb. PaccTosiHme
cKou Mexay ABYyMS Todkamu. [leneHune oTpeska B JaHHOM
reoMeTpun. | oTHoweHuwn. NonapHele, chepndeckme n
uMnuHapudeckmne koopanHatel OnpegennTteny BTOPOro u
TpeTbero nopsagka. Mix ceoncrea. Popmynel Kpamepa
ANs cucTeM OByX ypaBHEHUN C ABYMSI HEU3BECTHbLIMM.
PaznoxeHune onpegenntensa No CTpoke Unn ctonoéuy.
1.2. | BektopHasa | [eomeTpuyeckne BekTopsbl. JIMHENHbIE Onepaunn Hag
anrebpa. BekTopamu. JInHenHaa 3aBUCUMOCTb BEKTOPOB.
JInHenHble KOMOMHaUMKN OBYX U TPEX BEKTOPOB.
JInHenHaa 3aBUCUMOCTb YeTbipex BEKTOpoB. basuc.
AddmrHHbIE CUCTEMBI KOOpAUHAT. Hanpaenswowme
KOCUHYCbI BEKTOPA. JINHENHbIE CBOMCTBA MPOEKLMN.
1.3. | JluHenHble | CkanapHoe npousseaeHue. Anredbpanyeckme cBOMCTBa
obpasbl CKanspHoro npon3seneHust. BolpaxkeHne ckangapHoro
(NMpsimasa Ha | Nnpou3BeaeHUs B 4eKapTOBbIX MPSIMOYrofbHbIX
NNOCKOCTM | KoopauHaTax. [paBble 1 NeBble TPOWKM BEKTOPOB.
nB BekTtopHoe nponseeneHne. Anrebpanyeckme CBOMCTBa
NPOCTPaHCT | BEKTOPHOro npomnsseaeHns. CmellaHHoe npov3eeneHme
BE, Tpex BekTopoB. O6bem napannenenvnena. BolpaxeHune
NNOCKOCTb). | BEKTOPHOIO 1 CMELLAHHOIO NPOMN3BEAEHNSA B AEKAPTOBbIX
KoopanHaTax. Popmyna ans Bbl4UCIIEHNSA 4BOMHOMO




BEKTOPHOIO Npov3BeaeHust.

1.4. | KpuBble YpaBHeHUE NIMHUM Ha NNOCKOCTU. HesaBHOe, iBHOE U
BTOPOro napameTpuyeckoe 3agaHus. YpaBHeHME NOBEPXHOCTH.
nopsgka. YpaBHeHUe NMHUM B NpoCcTpaHcTBe PasnnyHblie opMbl

ypaBHEHUA NPAMOW JIMHUN Ha NIOCKOCTU. YTon Mexay
NPAMbIMU Ha NIOCKOCTU. YCNOBUS NapannesibHOCTU U
nepneHanKYNapHOCTU NPSMbIX Ha NITOCKOCTW.
HopmupoBaHHoe ypaBHeHue npamon. OTKNoHeHME n
paccTosiHNE OT TOYKM 4O NPAMON. [Ty4OK NpsMbIX.

1.5. | NoBepxHoC | PasnuyHble BUOblI ypaBHEHNSA MAOCKOCTH.

TV BTOpOro | HopmupoBaHHOe ypaBHeHue nNnockoctu. OTKNOHEHME U

nopsgka. pacCcTosiHME OT TOYKU 4O NPSMON. [yyKkn n cBA3KK
nriockocten. Npsamas NMHMS B NpocTpaHCcTBe. Yron
Mexay npsiMbiMu. YCnosus napannesibHoCTU 1
nepneHanKynapHoOCTU NpsMbiX. CBA3Ka NPAMbIX.
B3anmHoe pacrnonoxeHne npsiMon 1 NAOCKOCTU B
NPOCTPaHCTBE. Yron Mexay npsimoun 1 NI0CKOCTbLIO.
Ycrnosusi napannenibHoCT N NepneHaukynapHOCTU
NPSAMOWN U MNOCKOCTN.

1.6. | Apucpmetn | KaHOHUYeCKMe ypaBHEHUS annunca runepoonbl u
yeckoe napabonel. [NonspHble ypaBHeHUS annunca, runepoornbl
NPOCTPaHCT | U napabdonbl. DopMyrnbl NpeobpasoBaHUs KoopaMHaT Ha
BO R. NSIOCKOCTU U B NpocTpaHcTBe. NpuBeaeHune K

KaHOHWYeCKOMY BUAY YpaBHEHU KPUBbBIX BTOPOro
nopsiaka.

1.7. | KpuBble [MpuBegeHne K KAHOHNYECKOMY BUAY YPaBHEHUI KPUBbIX
BTOPOro BTOpPOro nopsgka. NMosepxHOCTV BTOPOro nopsaka.
nopsgka.

2. NpakTnyeckmne 3aHATUSA

2.1. | MNpoctenwn | lekapToBbl KOOPAMHATLI HA NPsIMOX. HanpaBneHHble
e 3agayv oTpesku. [lekapToBbl KOOPAMHATLI Ha MOCKOCTU U B
aHanuTude | npocTpaHcTBe. [1poekumst BekTopa Ha ocb. PacctosiHue
cKkou Mexay ABYyMsi Toukamu. [leneHne otpeska B JaHHOM
reomeTpun. | oTHowweHun. MNMonsapHele, cepnyeckme n

uunuHgpuyeckue koopamHatel Onpegennteny BTOPOro v
TpeTbero nopsiaka. Mx ceonctea. Popmynel Kpamepa
AN cCUCTEM ABYX YPaBHEHWU C ABYMSI HENM3BECTHbLIMMU.
PasnoxeHue onpegenutensa No CTpoke Ui ctonoéuy.

2.2. | BektopHasa | l'eomeTpuyeckune BekTopbl. JIMHENHbIE onepauumn Hag

anrebpa. BekTopamu. JInHenHasa 3aBUCUMOCTb BEKTOPOB.
JInHenHble KOMOMHaUMKN OBYX U TPeX BEKTOPOB.
JInHenHaa 3aBUCUMOCTb YeTbipex BEKTOpOoB. basuc.
AdduHHBIE CUCTEeMbI KOOpaMHAT. Hanpasnswowme
KOCUHYCbI BEKTOPA. JINHENHbIE CBOMCTBA MPOEKLMN.

2.3. | JlunenHble | CkanspHoe npousBeaeHue. Anrebpanyeckne cBoucTBa
obpasbl CKansapHoro nponsseneHunst. BolpaxeHne ckangapHoro
(MpsiMas Ha | npomn3BefeHUs B AeKapTOBbIX MPSIMOYrOMbHbIX
NNOCKOCTM | KoopauHaTax. [MpaBble 1 neBble TPOMKM BEKTOPOB.
nB BekTopHoe npounsseneHue. Anrebpandeckme cBoncTea
NPOCTPaHCT | BEKTOPHOro npomsseaeHnd. CmellaHHoe npovsseneHme
BE, Tpex BektopoB. O6bem napannenenunena. BoipaxeHue
NNOCKOCTb). | BEKTOPHOIO Y CMELLAHHOro Npon3BeaeHns B AeKapTOBbIX

KoopamnHaTax. Popmyna ans Bbl4UCIIEHNA LBOMHOMO




BEKTOPHOIO NPon3BeAEHNS.

2.4. | KpuBble YpaBHeHUE NIMHUM Ha NNOCKOCTU. HesaBHOe, iBHOE U
BTOPOro napameTpuyeckoe 3agaHus. YpaBHeHME NOBEPXHOCTH.
nopsgka. YpaBHeHUe NMHUM B NpoCcTpaHcTBe PasnnyHblie opMbl

ypaBHEHUA NPAMOW JIMHUN Ha NIOCKOCTU. YTon Mexay
NPAMbIMU Ha NIOCKOCTU. YCNOBUS NapannesibHOCTU U
nepneHanKYNapHOCTU NPSMbIX Ha NITOCKOCTW.
HopmupoBaHHoe ypaBHeHue npamon. OTKNoHeHME n
paccTosiHNE OT TOYKM 4O NPAMON. [Ty4OK NpsMbIX.

2.5. | NoBepxHoC | PasnuyHble BUOblI ypaBHEHUSA MNOCKOCTH.

TV BTOpOro | HopmupoBaHHOe ypaBHeHue nNnockoctu. OTKNOHEHME U

nopsgka. pacCcTosiHME OT TOYKU 4O NPSMON. [yyKkn n cBA3KK
nriockocten. Npsamas NMHMS B NpocTpaHCcTBe. Yron
Mexay npsiMbiMu. YCnosus napannesibHoCTU 1
nepneHanKynapHoOCTU NpsMbiX. CBA3Ka NPAMbIX.
B3anmHoe pacrnonoxeHne npsiMon 1 NAOCKOCTU B
NPOCTPaHCTBE. Yron Mexay npsimoun 1 NI0CKOCTbLIO.
Ycrnosusi napannenibHoCT N NepneHaukynapHOCTU
NPSAMOWN U MNOCKOCTN.

2.6. | Apucbmetn | KaHoHU4YeCKne ypaBHeHUs annunca runepodonbl 1
yeckoe napabonel. [NonspHble ypaBHeHUS annunca, runepoornbl
NPOCTPaHCT | U napabdonbl. DopMyrnbl NpeobpasoBaHUs KoopaMHaT Ha
BO R. NSIOCKOCTU U B NpocTpaHcTBe. NpuBeaeHune K

KaHOHWYeCKOMY BUAY YPaBHEHUIN KPUBbLIX BTOPOro
nopsiaka.

2.7. | KpuBble [MpuBegeHne K KAHOHNYECKOMY BUAY YPaBHEHUI KPUBbIX
BTOPOro BTOpPOro nopsgka. NMosepxHOCTV BTOPOro nopsaka.
nopsgka.

13.2. Tembl (pasgenbl) ANCUMNNNHBI U BUObI 3aHATUNA:

Ne Buabl 3aHaTMI (YacoB)
HavmeHoBaHue Tembl [ Na6 CamocrTosTe
n/ | (pasgena) gucumnnuHel | Jlekumm pakTiteck | J1abopartop nbHas Bcero
ne Hble

n paboTta
MpocTenwune 3agaun

1. | aHanuTn4yeckom 4 4 0 5 13
reoMeTpuun.

2. | BektopHas anrebpa. 5 5 0 5 15
JInHenHbIEe 06pa3sbl

3 (Npsimas Ha NIOCKOCTU U 5 5 0 6 16

" | B MPOCTpaHCTBE,

NNOCKOCTb).
KpuBble BTOpOro nopsigka. 5 0 16
MoBepxHOCTN BTOPOro 5 0 16
nopsiaka.

6. ApudmeTnyeckoe 5 5 0 6 16
npocTpaHcTBo R.

7. | KpuBble BTOpOro nopsaka. 5 5 0 6 16
Wtoro: 34 34 0 40 108




14. MeToguyeckume ykasaHus onsa oby4arLmxcsa No 0OCBOEHUIO AUCLUMNIIUHDI.

PaboTta c KoHCnekTamu nekuuin, YTeHme nutepatypbl N0 NpeameTy; pelleHne 3agad no
KypcCy B Te4eHue cemecTpa.
CamoctosTenbHasa paboTa CTyQeHTOB B TEYEHNE ceMecTpa BKITKYaeT crneayoLine
dopmbl paboTbl M BUAbI KOHTPONS:
e MOAroTOBKA K MPaKTUYECKNM 3aHATUAM;
npyv NOArOTOBKE K MPaKTUYECKMM 3aHATMAM Heobxoammo npopaboTtaTb TeopeTudeckue
BOMPOCHI 3aHATUS C WUCMOMb30BaHMEM MaTepuana Nnekuun M pekoMeHayemMon nuTepartypbl,
nogpobHo pasobpatb nNpuUMepbl pelleHnsa 3agad, pas3obpaHHbIX Ha NeKuMsax, BbINOMHUTL
AOMalUHMe 3a4aHns Mo JaHHOW Teme;
e MOArOTOBKA K KOMJOKBUYMY MO NEKLMOHHOMY KYPCY;
npyv NOAroTOBKE K KOMMOKBMYMY MO HNEKUMOHHOMY Kypcy Heobxoammo npopaboTtaTb
TeopeTnyeckme BOMPOCbl [OAHHOTO MOAYnsi C WUCNOMb3OBaHMEM MaTtepuana nekumm wu
pekoMeHOyeMON nuTepaTtypbl, NoApobHO pas3obpaTb NpuMepbl, pa3obpaHHble Ha NeKuusix,
BbINOSIHUTb AOMALUHME 3a4aHns NO JAaHHOMY MOLYIIO;
lMokasaTtenem ycnewHon Tekywen paboTbl CTyAEHTa SBMSETCS eXeHeaernbHoe
BbIMOSIHEHNWE  3adaHMMA  Ha  nNpakTU4Yeckux 3aHatTusx. Metoamyeckoe  obecneyeHue
camMocToATeNbHOM paboTbl CTYAEHTOB MO KypCy BKIOYAET:
o KoHcnekT nekumu;

o  OCHOBHYIO NUTEpATYPY;
o [ononHutenbHyo nuTepaTtypy.

15. lepeyeHb OCHOBHOM W AONOJIHATENILHOW FNUTEpPaTypbl, PECyYypCOB WHTEPHET,

HeobxoAUMBbIX AJ1I1 OCBOEHUA OAUCUMUNIIUHbI (Criucok numepamypbl 0hOPMASIEMCs 8 CO0Meemcmeauu
¢ mpebosaHusmu OCT u ucnionb3yemcs obwjas ck8osHasi Hymepauyusi 07151 8cex 8UA08 UCMOYHUKO8)

a) OCHOBHasi nuTepaTtypa:

Ne n/n NCTOYHMK
UnbuH B.A. Jlnnennasn anredbpa n aHanutuyeckasi reometpua / UnbmH B.A., Kum L.
— 3-e n3a., nepepab. n gon. — Mockea: NpocnekT | M3gatenbctBo MockoBCKOro

1 yHuBepcuteTa, 2015 — 393c. (3bC «YHuBepcutetckas 6mubnmorteka online»
http://biblioclub.ru/index.php? page=book&id=251656)

Mpueanos U.N. AHanutnyeckasa reometpus: yuedbHuk / .. MNpusanos — N3g. 38-e,

2 ctep. — CI16. [n gp.]: TaHe, 2010. — 299 c.

Pabywko A.M. hgmeBuayanbHble 3agaHna No BbiCLLEN MaTemMaTtuke. B 4-x 4
AHannTtunyeckasa reometpus. AndpdepeHumanbHoe ncumcrieHne yHKUnum ogHom
nepemMeHHown. JInHenHas n BekTopHas anredpa. / Pabywko A.l.; bapxatos B.B.;

3 Hepxaeu B.B.; OpyTb N.E. — 6-e n3a. — MuHck: Beiclwas wkona, 2011.— 304c.
(BBC «YHuBepcuteTckas bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=119838)

MarasuHHukos J1.U. JluHenHas anrebpa n aHanutudeckas reometpus / J1.A.
MarasuHHukos J1.U.; MaraanHHukoBa A.J1. — Tomck: Onb KoHTeHT, 2012 — 180c.

4 :

(OBC «YHuBepcutetckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=208684)

Ocrtbinoseckmnt A.H. AHanutndeckasa reometpus / A.H. OcTbinoBcknin.— KpacHospck:
Cubupcknn pepepaneHbin yHnBepcuteT, 2011.— 92c¢. (3bC 3bC «YHuBepcuteTckas

S bubnuoteka online»
http://biblioclub.ru/index.php? page=book&id=229150)




0) gononHuTenbHas nuTepaTtypa:

Ne n/n M CcTOYHUK

Knetenuk [1.B. C60pHUK 3a4ay No aHaAnNMTUYECKOn reomeTpumn: yuebHoe nocobue ons
1 By3oB / [1.B. Knetenuk; nog pea. H.B. Edpumosa — U3a. 17e, ctep. — CI16:
Mpodreccuna, 2007 — 199c.

Tennos C.E. JlnHenHas anrebpa n aHanutndeckas reometpusa / Tennos C.E.;
PomaHHukoB A.H. — Mocksa: EBpasuiickmii oTKpbITbIn MHCTUTYT, 2011 — 271c. (3BC
2 «YHuBepcuteTckaa bubnmoteka online»
http://biblioclub.ru/index.php?page=book&id=91063) K.H. Jlynry [n gp.] .— 7-e naga.
— M.: Ainpuc npecc, 2008 — 574c.

B) MH(bOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHbIE Pecypchbl (0dmumnanbHble pecypchl
NHTEpHET)":

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - OBC «J1aHb»
3 http.//www.book.ru/ - 36C «Book.ru»

*

BHavane ykasbiBaloTca OBC, c KoTOpbiMM UMeloTcs foroBopa y BIY, 3aTteM OTKpbITble 351EeKTPOHHO-
obpasoBaTernbHble pecypchbl

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecne4vyeHMs ANS CaMOCTOATESNIbHOW pPaboTbl
(y4ebHo-memodu4deckue pekomeHdayuu, nocobusi, 3adayHuku, MemoOu4YeCcKUe yKaszaHusi [0 8bIMNO/IHEHUI
npakmu4eckux (KOoHmMposbHbIX) pabom u 0p.)

Kypc ancumnnumHbl NOCTPOEH TakuM 06pa3om, 4Tobbl MO3BONNTL CTYAEHTaM MakCMMarnbHO
NPosIBUTb CNOCOBHOCTL K caMmocTosTeNbHON padoTe. [nsa ycneLwHon caMoCToATENTbHON paboThl
npeanonaraeTcs TECHbIM KOHTAKT C NpenogasaTtenem.

M3y4eHne gucumnnnmHbl crnegyet HauymHaTb C NpopaboTkM HacTosLWwen paboyen
nporpaMmmel, ocoboe BHUMaHWe yaenss uensim n 3agadam, CTPYKTYpe U coaepkaHuio Kypca.

CTyoeHTam pekoMeHayeTcs nonyumtb B 6Mbnnoteke y4ebHyto nutepaTtypy no
ancumnnuHe, Heobxoaumyro ansa acpdekTMBHOM paboTbl Ha BCEX BUAAX ayAUTOPHBIX 3aHATUN, a
TaKke A5 caMoCToATENbHON paboThl NO U3yHEHUIO ANCLUMNITUHDI.

CBoOeBpeMEHHOE 1 Ka4yeCTBEHHOE BbINOSTHEHME CaMOCTOATENBHOM paboTkl basupyeTcs Ha
cobnogeHnn HaCcToAWNX pekoMeHaaumm u U3y4eHnn pekomeHgoBaHHou nutepatypbl. CTyaeHT
MOXET AOMNOMHUTL CMMCOK MCMNOMb30BaHHOW NUTEpaTypbl COBPEMEHHBIMU UCTOYHMKAMU, HE
npeacTaBneHHbIMU B CMIUCKE PEKOMEHAOBAaHHOW NUTepaTyphbl, U B JalbHENLLEM NCNONb30BaTb
cobCTBEHHbIE MOArOTOBMNEHHbIE Y4ebHbIEe MaTepuansl.

YcnelwHoe ocBOeHME Kypca npeanonaraeT akTMBHOe, TBOPYECKOoe ydacTue cTygeHTa
nyTem nnaHOMepHOW, NoBCeAHEBHOM paboThl.

17. UHcpopmaLMOHHBbIE TEXHONOIMKU, UCNosib3yeMble Ans peanusauum y4eoHomn
AUNCLUMNNUHBLI, BKINOYasa nporpamMmmHoe obecnevyeHne n MHopMaLMOHHO-CNpaBOYHbIe
cuctembl (Npu Heob6xoaMMOCTH)

18. MaTepmnanbHO-TeXHU4YeCKoe obecrnevyeHne AUCLUUNIIUHDI:
(npu ucrnionb3oeaHuu nabopamopHo2o obopydosaHuUs1 yKa3bleamp MOJSHbIU repeyeHb, rnpu bobWoM Konudecmee
0bopydosaHusi MOXHO 8biHECMU OaHHbIU pa30en 8 npusioxeHue K paboyel npoepamme)

JlekunoHHas ayanTtopud.




19. PoHA OLEHOUYHbIX CPeACTB:

HanmeHoBaHue
Ne pasfena Komnete | )HAKATOD(L OueHOoYHble cpeacTsa
n/n ANCLUNNNUHBI HUnNA(K) ) ROCTUXEHNS P
(Moayns) KOMMeTeHUUK
1. | Pasgensbl 1-7 Or1K-1.1 KoHTponbHble paboThl
2. | Pasgenbl 1-7 Or1K-1 OrllK-1.2 KoHTponbHble paboThbl
2. | Pasgenbl 1-7 Orl1K-1.3 KoHTponbHble paboThl
lMpomexyTodHasa atTecTauus [MepeveHb BONpPOCOB
dopmMa KOHTPOMs — 3K3aMeH, 3a4éT MpakTnyeckoe 3agaHue

20. TvnoBble OLEHOYHbIE cpeactBa M MeToauYeCKue MatTepuanbl, onpegensdowume npoueaypbl
oueHnBaHuA

20.1 TeKyWw M KOHTPOJIb yCNeBaeMoOCTHU

TekyLne aTTecTaumm NpoBOAATCS B POpPMe OTBETOB Ha BOMPOCHI U peLleHus 3agad

KOHTPOJIbHO-U3MEPUTESJIbHbIX MaTeEPUNasros.

NMEPEYEHbL BOMNPOCOB AJ1A ATTECTALNA

1. FeomeTpuyeckme BEKTOPLI: onpegerneHme, onepaunmn CrnoXXeHus BEKTOPOB N YMHOXEHUS
BEKTOpPa Ha BELLECTBEHHOE YMCIIO, CBOMCTBA onepaumn.

2. JlnHenHble KOMBUHALUMN FrEOMETPUYECKNX BEKTOPOB, NIMHENHASA 3aBUCMMOCTL U
HEe3aBMCUMOCTb, 6a3nc N eANHCTBEHHOCTb pasrfioXeHne BekTopa no 6asucy,
npeobpasoBaHne KoopanHaT Npu COXEHUN BEKTOPOB U YMHOXEHUN HA YNCHO.

3. [lekapToBa cuctema KoopavHaT: KOOpAUHaTbl TOYKU U BEKTOPA, 3a4aHHOro ABYMS TOYKaMu,
AerneHne otpeska B JaHHOM OTHOLUEHUM.

4. NonsipHasi cuctema KoopauHaT Ha NIIOCKOCTU, UMnMHApudeckas n cepudeckasi CUCTeMb
KoopauHaT B NPOCTPaHCTBe.

5. CkansipHoe npous3BedeHne reoOMeTPUYECKMX BEKTOPOB: onpeaeneHne n OCHOBHbIE
CBOWCTBA, CKansipHOe Npoun3sedeHne NMHENHbIX KoMOnHauui, dopmyna ckansipHoOro

Npou3BeaeHNsi B KOOpAUHATax B OPTOHOPMUPOBaHHOM Gasuce, BbipaXeHune ONUHbI



BEKTOpa W yrna Mexay HeHyneBbIM1 BEKTOpaMun Yepes ckansipHoe npousseaeHue,
opMyrbl OPTOrOHaNbHON NPOEKLIMM BEKTOPA Ha HanpaBreHue HeHYNeBoro BekTopa 1
pasnoXeHns BEKTopa No OpTOroHasibHOMy 6asucy.

6. BekTopHOE NpounssegeHne reomeTpuyeckux BEKTOPOB: onpeaesieHme, OCHOBHbIE CBOMCTBA,
BEKTOPHOE Npoun3BedeHne NMHENHbIX KOMBUHaumn, popmyria BEKTOPHOIO Npou3BeaeHNS B
npaBoM OPTOHOPMUPOBaHHOM 6asunce, OpMEHTUPOBAHHASA Nowanb napannenorpammMma Ha
NMOCKOCTU 1 onpeaennuTens BTOPOro nopsaka.

7. CmelLaHHOe nponsBeaeHne reoMmeTpudeckux BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWNCTBA, CBA3b C OpMeHTUpyeMbiM 06 beMOM napannenenunena u BolpaxeHue Yyepes
KOOpAMHaTbl B NpaBOM OPTOHOPMUPOBaAHHOM Gasunce B BUAe onpeaenuTens TpeTbero
nopsgka.

8. [lononHuTenbHble CBOMCTBA BEKTOPHOIO NPOM3BeAEHNSA: JBONHOE BEKTOPHOE
npoussefeHne, ToXaecTBo Akobu, ckanspHoe npousBeaeHne ABYX BEKTOPHbIX
npousseeHni, opmMyrna KOCUHYCOB cheprnyeckon reoMeTpumn, BEKTOPHOE NpounsBeaeHne
n popmynbl Kpamepa.

9. lNpeobpazoBaHne KOOpANHAT BEKTOPA U TOYKM NpU 3aMeHe Basnca u 4eKapToBOW CUCTEMBI
KOOpAVHaT, BUA NapannenbHbIX NepeHOCoB, OTPaXXeHW 1 NOBOPOTOB MNSIOCKOCTU B
KoopAamHaTax B Noaxosen AekapToBOM CUCTEME KOOpAUHAT.

10. YpaBHeHUs1 NPSAMON Ha NSIOCKOCTU: obLLee, HopMarnbHOE, B OTpe3kax KOOpAUHATHbIX
oceWn, napamMmeTpuyeckme, KaHOHN4YecKoe, No ABYM TOYKaM, Yepes onpeaenuTens.

11. YpaBHEHMsI NOCKOCTN B NPOCTpaHCTBE: obLlee, HopManbHOe, B OTpPe3Kkax KOOPAMHATHbIX
ocen, NnapameTpu4eckme, KaHOHUYEeCKoe, Mo TPEM TOYKaM, Yepes onpeaennTerb.

12. YpaBHeHus NpsiMON B NPOCTPaHCTBE: 3ajaHNe CUCTEMOW ABYX JIMHENHbIX YPaBHEHWUMN,
napamMmeTpuyeckme ypaBHEHNS, KaHOHUYeCKoe, Mo ABYM TOYKaM.

13. dopMyrnbl pacCTosHUN MeXAy ABYMSI TOYKaMU, OT TOYKM A0 NMPSIMOM Ha NISIOCKOCTU, OT
TOYKM O NITOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPSIMON B NPOCTPAHCTBE, MeXAy
napannenbHbIMU N CKpeLLMBaOLWMMNCS NPSMbIMU B MPOCTPaHCTBE.

14. BbluncneHue yrrnoB Mexay OBYMSA HEHYNEBbIMU BEKTOPAMU, MeXAy NpAMbIMU Ha
NAOCKOCTU, MeXAY NITOCKOCTSMW B MPOCTPAHCTBE, MEXAY NPSMOWN N NIIOCKOCTbLIO B
NPOCTPaHCTBE.

15. dnnunc: kaHOHN4YecKoe ypaBHEHMNE, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
dokanbHoe, AnpeKTopuanbHoe 1 ONTUYECKOe CBOUCTBA.

16. N'vnepbona: KaHOHNYeCckoe ypaBHEHNE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
dookanbHoe, oupeKkTopuanbHoe U ONTUYeCcKoe CBOMCTBA.

17. Mapabona: kaHOHNYEeCKOe ypaBHEHMNE, CBONCTBA CUMMETPUN N XapaKTEPUCTUKN,

(*)OKaJ'IbHO-}J,MpeKTOpI/IaJ'IbHOG N ONTUYECKOE CBOKWCTBA.



18. MNMpuBeaeHne obLLEro ypaBHEHNS KPMBOKW BTOPOro nopsiaka Ha NinoCKOCTU KAHOHNUYECKOMY
BMAY.

19. dnnuncona: KaHOHMYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEePUCTUKMN,
Teopema O KpPYroBbIX CEYEHUSIX.

20. KoHyc: kaHOHM4YecKoe ypaBHEHNE, CBOMCTBA CUMMETPUMN, TEOPEMA O MITOCKNX CEYEHUAX
KPYroBOro KoHyca.

21. OQHONOMOCTHLIN U ABYNOMNOCTHLIN rnepbononabl: KAHOHUYECKOE ypaBHEHME, CBONCTBA
CUMMETPUN, TeopeMa O MPSIMOSIMHENHbIX 0BpasyoLLMX.

22. InnnnNTU4ecknin n rmnepdonunyecknin napabonongbl: KAHOHMYECKOE YpPaBHEHME,
CBOWCTBA CUMMETPUKN, TEOPEMA O NPSAMOSIMHENHBIX 0Opa3yroLmX.

23. Knaccudvkaums n Bua UMnnHOpUYECKUX NOBEPXHOCTEN.

20.2 MNepeyeHb NpaKTU4YECKUX 3afaHUN
KoHTponbHO-u3MeputenbHbIn Matepuan Ne 1.

1. BbluMcneHue yrnoB Mexay [OBYMSI HEHyNneBbiMWM BeKTOpamMu, Mexay npsMbIMU Ha
MIOCKOCTU, MeXady MNMOCKOCTAMU B MPOCTPAHCTBE, Mexay MpPsIMOM U MNIMOCKOCTbH B
NpoCTpaHCTBE.

2. [okasaTb, 4TO TpeyronbHMKk c BepwuHamu P(-2,-1), Q(6,1), R(3,4) saBnsetcsa
NPSAMOYTOSbHbIM.

3. OnpegenuTb TUN MOBEPXHOCTM U MNPUBECTM €€ K KaHOHMYECKOMY  Buay

9 x°+16 y*+36 Z*— 18 x+64 y— 216 z+253= 0.

KoHTponbHO-U3MeputenbHbIX MaTepuan Ne 2.

1. lNpuBegeHne ob6wero ypaBHEHWS KPUMBOW BTOPOro Mnopsigka Ha  MNMoCcKOCTU
KaHOHUYeCcKoMy BuaY.
2. CocTtaBuTb ypaBHeHne buccekTpucbl Mexay npsimbiMmn 2x - 3y - 5 =0, 6x -4y + 7 = 0,
CMEXHOrO C yrnom, cogepxatumm Touky C(2, -1).
3. PewwnTb cncrtemy ypaBHEHUN:
EXAA & (XN (™ 28 X;=— 2
EXAA GF2A XN ¢ F i X= 1
XA GFBA XA (i X=— 2



20.3 TecTtoBbIe 3ag4aHusA

TekyLne aTTecTaumm NpoBOAATCS B POpPMe OTBETOB Ha BOMPOCHI U peLleHus 3agad

KOHTPOJIbHO-U3MEPUTESIbHbIX MaTepunasioB.

Tekywasn atrectaumus Ne 1

1. CwmelwaHHoe nponsBeaeHne.

2. YCnoBusi KONSIMHEAPHOCTM Y KOMMTaHAPHOCTU BEKTOPOB.

Tekywasn atrectaumus Ne 2

1. YpaBHeHUs NpsMon B NPOCTPaHCTBeE.

2. PacctosHue OT TOYKM 40 NSIOCKOCTM.

OueHKa 3HaHUK1, YMEHWI 1 HaBbIKOB, XapakTepuayloLas atanbl GOpMUPOBaHUS
KOMMNETEHLMI B pamMKaxX U3yYeHUS OUCLMNIIMHBI OCYLLLECTBISAETCA B XOA4e TeKyLen n
NPOMEXYTOYHOW aTTecTauni.

Tekywasa atrectaumsi NPOBOAUTCHA B COOTBETCTBMUM C [onoxxeHneM O TekyLlen atrectaumm
obyyvatoLmxca No nporpamMmmam BbicLlero obpasoBaHms BopoHeXckoro rocygapcTBEHHOrO
yHMBepcuTeTa. Tekyllas aTrectaumnsa npoBoantcsa B oopMe. YCTHOMO Onpoca; NMCbMEHHbIX
paboT; KOHTPOSbHLIX paboT.

[ns oueHuBaHUA pes3ynbTatoB 0Oy4YeHUs Ha 3K3aMeHe/3avyeTe MCNoNb3ylTCcs crneaylowme
nokasarenu:
1) 3HaHME OCHOBHbIX MOHATUI aHAaNUTUYECKON rEOMETPUN N €€ METOLOB, KOTOPbIE
NCNonb3YyTCA ANA NOCTPOEHNS MOAeNen U KOHCTPYMPOBAHUSA anropuTMOB peLLeHNs
npakTUyYeckux 3agav;
2) 3HaHMe NOCTaHOBKM KIaccu4ecknx 3agav;
3) 3HaHWe MeToaoB POPMYINPOBKM U AoKa3aTeNbCTBa MaTeMaTUYEeCKUX YTBEPXKOEHUN;
4) yMeHue NpMMeHATb MeTodbl aHaNIMTUYEeCKO reoMeTpun Ans pelleHns 3agad B
npodeccuoHanbHoON AeATeNbHOCTY;
5) yMeHne NpuMeHaTb annapaT aHannTU4eckon reoMeTpum ansa gokasarternbCcTBa yTBepXaeHumn
n Teopewm;
6) BnageHue HaBblkaMn KBanMduLMpoBaHHOro Bblbopa 1 aganTtaLumm CyLeCcTBYOLWMX METOA0B
ANSA pelleHns pasnuyHbIX NpakTUYeCcKuxX 3agay;
7) BNnageHue HaBblkaMn UCNOMNb30BaHNS METOLOB PeLLEHUS KnacCuyecknx 3agad
aHanUTU4eCKON reoMeTpumn Ans peLleHns pasfmyHbiX eCTeCTBEHHOHaY4YHbIX 3a4au.

[ns oueHMBaHUS pe3ynbTaToB 0byYeHUs Ha 3K3aMeHe (3a4eTe C OLEHKOM) ncnonb3yeTtcs 4-
GannbHas Wwkana: «OTANYHO», «XOPOLLUOY», KYA0BNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
[lns oueHnBaHNs pe3ynbTaToB 00yYEeHNsI Ha 3a4eTe NCMONb3YETCH — 3a4TEHO, HE 3a4TEHO
CooTHOLLEHWEe nokasaTtenen, KpUTepmueB 1 LKanbl OLEHMBaHUS pe3ynbTaToB 00yyYeHusI.



Kputepum oueHnBaHna KOMNeTEHUUI

YpoBeHb
chopmMmnpoBaHHO
CTN KOMNETEHUNN

LLikana oueHok

Ob6yvatommncs nmeeT NosiHoe 3HaHue
TEopeTn4ecKoro Kypca AMCUMninHbl, CnocobeH
UNMICTPUPOBaThL OTBET NpuMepamu, akTamu,
AaHHBbIMWN Hay4YHbIX UCCNeLOBaHNN, MPUMEHATb
TeopeTnyeckme 3HaHUs Ans peLleHns
NPaKTUYECKNX 3a4a4 BXOAALMX B NPOrpammy.

[MoBbILWEHHbIN
YpOBEHb

OTnn4yHo

Ob6y4atowmnncs nveeT xopollee 3HaHue
TEOopPEeTNYeCcKoro Kypca, BO3MOXHblI HEKOTOpbIE
Heao4veTbl, cnocobeH AaBaTb NPaBUIIbHbIE
OTBETbI Ha AONOMHUTENbHbIE BONPOCHI, YyMEeT
pelwaTb 3aga4m no GonbLlen YacTun Kypca.

Bas3oBbin
YPOBEHb

XopoLwo

O6yuvatomncs snageet 3HaHNEM OCHOBHbIX
MOMEHTOB TEOpPEeTUYECKoro kypca (dpopmyn,
TeopeM), YMeET peluaTtb NpocTenLLmne 3agadm

Mo Kypcy.

MoporoBbin
YpOBEHb

YnosneTBOpUTENbHO

Y oby4atoLerocsi OTCyTCTBYIOT 3HAHMS
OCHOBHbIX MOMEHTOB TEOPETMNYECKOro Kypca,
OTCYTCTBME NPaKTUYECKMX HABLIKOB Npu
pelleHnmn 3agav.

HeynosneTBopuTesnibHO




JIUCT COIrMACOBAHUHA

PABOYASA MPOMPAMMA YUYEBHOW ONCLMMNNHBI

HanpasneHue/cneumansHocTb 14.03.02 AnepHble domnsunka n TeXHONornm

OucunnnuHa 61.0.11.02 AHanutnyeckas reomeTpus.

Mpodunb nogrotoBkn Prnsmnka aToOMHOroO gapa 1 4actul

dopma obyveHna oyHas

YyebHbin rog 2023/2024

OTBETCTBEHHbIN UCMONHUTENb

3aBeayowmnmn kadeapon MateMaTn4eCcKom
PU3MKM 1 MHPOPMALIMOHHBIX TEXHONOMNI repecen | TepecenkoB C.A. 28.06.2023

cnonHutenu

[loueHT kadbeapbl MaTeMaTUYECKOMN

PM3NKN U MHPOPMALMOHHBIX TEXHOMNOMNIN PatuHep H.M. 28.06.2023
COIMACOBAHO
Kypatop OOI
Nno HanpasBneHuo/cneynanbHOCTH . 2023
noonucek pacwugbposka nodrnucu
HauyanbHuk otgena obenyxumeanua 3HDB . 2023
noénucs pacwughposka nodnucu

[Mporpamma pekomeHgoBaHa Hay4HO-METOANYECKMM COBETOM (P13NYECKOro dhakysbTeTa,
npotokon Ne6 ot 27.06.2023r.




