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PABOYAANPONPAMMAYYEBHOUOUCLMMIINHDI

B51.0.11.02 AHanuTn4yeckasa reomeTpus

Kog v HaumeHoBaHue HanpaBlieHusA noaroToBku/cneumnanbHOCTU:

14.03.02 AnepHble husmka n TeXHOOTUN.

2.
3
4.
5

6.

I'Ipoctwmb nogrotoBku/cneumnanmnsaumua: Prsmnka aToMHOro gapa 1 Yactuu,.

Ksanudmkauma (cteneHb) BbinyckHUKa: bakanasp.
dopma obyuyeHus: oyHag.

Kadenpa, otBevarowas 3a peanusauyuto aucumnnuibl: 0803 kadeapa maremMaTnieckomn

dbun3nkm n nHdbopMaLUOHHBIX TEXHOIOTUN.

CocTtaBuTtenu nporpammbl: PatuHep Hagexaa MapkoBHa, K.(p.M.H., AOLEHT

PekomeHgoBaHa: Hay4HO-MeTOANYECKMM COBETOM hn3n4eckoro akynbteta, NnpoTokos Ne6

ot 27.06.2023, NMpoanenHa HMC dwu3. chak, npotokon Ne6 ot 26.06.2024

7.

YyeOHbIN roa: 2024/2025 Cemectp(bl): 1




8. Uenu n 3agaun yuye6HON AUCUMNNNHDBI: UENb ANCUMMNNHLI — ChOPMUPOBATL Y CTYAEHTOB
HayanbHble 3HaHWS N0 reoMeTpun, Heobxoaumble AN U3yYeHUss APYrnx AUCLUNINH
crneumanbHOCTW, pa3BUTME HABbIKOB PeLLEHUs 3aaa4y U3 reoMeTpun.

OCHOBHbIMM 3a4a4aMu y4e6HOW ANCUMNIMHBI SBASOTCS: DOPMUPOBAHNE BCECTOPOHHMX 3HAHWIA

06 OCHOBHbIX anrebpanmyeckmx CTPYKTypax W OCHOBax aHanuTU4eckoh reoMeTpumn,

npuobpeTeHne CTyaAeHTaMM HaBbIKOB U YMEHUIA MO peLLeHNto anrebpanyecknx u reoMeTpuYeckmnx

3ajav.

9. MecTo y4ye6HOM AucuMNNUHbI B cTpyKType OOI: JucumnnnHa «AHanutnyeckas
reoMeTpusa» OTHOCUTCHA K eCTeCTBEHHOHAy4YHOMY MaTeMaTU4YeCKoMy LMKy, ABNAACH
HeoTbeMIIEMON YacTblo NpegMeTHom obnactn «MatemaTtukay. Pasgen «AHanutudeckas
reoMeTpusa» CBsA3aH C ApYyrMMun pasgenamMmm mateMaTukn, nodToMy npenogaBaHne yyebHom
ANCUMNNUHBI «AHannTU4eckas reoMeTpusa» MeToandeckn CBs3aHO C NnpenogaBaHUeEM

Apyrmx MmatemMatny4eCknx ancumnnimH.

10. NMnaHupyemble pe3ynbTaTbl 06y4eHUs nNo gucumnnuHe/moaynio (3HaHUA, yMEHUA,
HaBbIKW), COOTHECEHHbIE C NNTAHMPYEMbIMU pe3yJibTaTaMn OCBOEHUSA
obGpa3oBaTenbHOM NporpamMmmbl (KOMNEeTeHUMAMMU BbINYCKHUKOB):

Kog HasBaHune Koga( WNHankaTop(bl) lMnaHnpyemble pe3ynbTaThbl
KomneTeHumn bl) obyyeHus
OrlMK1 | CnocobeH NpuMeHATb Ol1K- | BnageeT 3HaHUAMU 3HaeT OCHOBbI
0a30Bble 3HaHUA B 1.1 dyHOaMeHTanbHbIX aHannTU4ecKon reomeTpuu;
obnactn pasfgernos CBsI3b aHaNUTUYECKOWN
domsnkomaTeMmaTn4eckm MaTeMaTUuKNn. reomeTpumn C opyrmmn
X U (Mnn) pasgenamMmum maTeMaTuKu,
€CTEeCTBEHHbIX HayK B (V3MKA M ApYrMM Haykamu;
cobepe coel npunoxexue
NPOECCMOHaN bHOV aHanuTU4ecKkon reoMeTpuun B
[EeSTENbHOCTH apyrmx obnactsax n
ancumnnnmHax
€CTeCTBEHHOHAY4HOro
coaepXXaHus.
OlK- | Co3paeTt n YMeeT gokasbiBaTb TEOPEMBI
1.2 npumeHseT N aKCMOMbI aHaNUTUYECKOM
MaTemaTuyeckue reoMeTpun; NCrnonb3oBaTb
MOAENU B CBOEN 3HaHuWs MO aHaNUTUYECKON
npakTU4ecKon reoMeTpun ons peLueHns
AeaTernbHOCTN. dom3myeckmx 3agau.
Ol1K- | YmeeT oueHuBaTb YMeeT ncnonb3oBaTb 3HAHUA
1.3 rpaHuLbl Mo aHanUTU4EeCKOn
NPUMEHNMOCTHN reoMeTpun ons peLueHus
NCrnonb3yeMbix NpakTU4ecknx 3agad,
MaTemMaTU4YeCcKnx NPUMEHSIEMbIX B Pa3fnyHbIX
mMoaenen npu obnacTsax Hayku U TEXHUKe, B
peLeHnn TMNoBbIX byaywen
npodgeccmnoHarnbHbIX | NpodgeccnoHanbHON
3agau. OesaTenbHOCTN.




11. O6bem AMCUMNNMHBbI B 3a4e€THbIX eAuHULax/yac.(8 coomeemcmeuu ¢ y4ebHbIM riaHoM)
—4/144.

dopma NPoOMeXyTOYHOM aTTecTaLMnu: 3K3aMeH.
12. Buabl yye6HoM paboThbl:

TpyooeMKoCTb
Bcero
Bua yuebHon paboTsi Mo cemecTpam
Ne cemecTtpa 1
AyOuTOpHbIE 3aHATUSA 68 68
nexkuunu 34 34
B TOM uncne: | NPakTnyeckue 34 34
nabopaTtopHble
CamocTtoaTtenbHaga paboTa 40 40
B TOM umucne: kypcoasi paboTta
(npoekT)
dopma NnpoMexyToyHOM aTTecTaumm 6 36
(3auem — 0 yac. / 3k3amMeH — __4ac.)
WToro: 144 144
12.1. CopepxaHue gUCUUNNUHBI:
n/n Peanusauusa
HanmeHoBa
pasgena
Hue
ANCLUUNIINHBI C
pasgena CopepxaHue pasgena gUCUUNIIvHbI [OMOLLbHO
ANCUNNANH y
L OHNanH-Kypca,
QYMK *
1. Nlekuunn
1.1. | MNpocTenwm | lekapToBbl KOOPAMHATLI HA NPAMON. HanpasneHHble
€ 3agayn oTpesku. [lekapToBbl KOOPANHATLI HA NNTOCKOCTU U B
aHanuTu4de | NpocTpaHcTBe. [Npoekumst BekTopa Ha ocb. PaccTosHue
CKOW Mexay AByMa Toukamu. [leneHune otpeska B JaHHOM
reomeTpuu. | OTHOLEHMW. TonsipHble, cchepryeckue u
umnuHgpuyeckme koopanHatel Onpegenutenn BTOpOro
N TpeTbero nopsigka. Mx ceoncrea. Popmynsl Kpamepa
AN1s CUCTEM OBYX YPaBHEHUN C OBYMSI HEM3BECTHbBIMU.
PasnoxeHue onpegenuTensi No CTPOKe unm ctonouy.
1.2. | BektopHasa | eomeTpuyeckme BekTopbl. JINHEHbIE onepaunn Hag
anrebpa. BekTopamu. JINHeNnHasa 3aBUCMMOCTb BEKTOPOB.
JInHenHble KOMOMHaLUMKN OBYX U TPEX BEKTOPOB.
JInHenHaa 3aBMCUMOCTb YeTblipexX BEKTOPOB. basuc.
AdduHHbIE cucTeMbl koopanHaT. Hanpasnswowue
KOCUHYCbI BeKTOpa. JIMHEeNHble CBOMCTBA NPOEKLUN.




1.3. | luHenHble | CkanspHoe npousBegeHue. Anrebpanyeckme CBOMCTBa
obpasbl cKansipHoro npousseneHus. BoipaxeHune ckansapHoro
(MpsiMasi Ha | nponsBeaeHNs B A€KAPTOBbIX NPSIMOYTOMbHbIX
MIMOCKOCTN | koopauHaTax. [NpaBble 1 NeBble TPOWKN BEKTOPOB.
nB BekTopHoe npousseneHune. Anrebpanyeckue cBoncTea
NPOCTPAHCT | gayropHOro nponsseaeHns. CMellaHHOe NPoV3BEaeHNe
BE, Tpex BekTopoB. O6bem napannenenunea. BeipaxeHue
MNOCKOCTB). | BekTOpPHOrO 1 CMELLIAHHOTO MPOU3BELEHNS B AEKAPTOBbIX

KoopanHatax. dopmyna Ans BblMUCAEHUSI ABOMHOMO
BEKTOPHOro Npou3BefeHus.

1.4. | KpuBbie YpaBHeHue NUHUKM Ha nrnockocTu. HesiBHoe, siBHOE U
BTOPOro napamMmeTpuyeckoe 3afaHus. YpaBHeHEe NOBEPXHOCTN.
nopsiaka. YpaBHeHMe NuHUN B NpocTpaHcTBe PasnnyHble opmbl

ypaBHEHNA NPSMOWN NIMHUM Ha NJSIOCKOCTU. YTron Mexay
NPSMbIMU Ha NIOCKOCTU. YCroBUs napannesibHOCTN K
nepneHanKynApHOCTN NPSIMbIX Ha NIOCKOCTH.
HopmupoBaHHOe ypaBHeHUe npssMmon. OTKIIOHEHME K
paccToAHUE OT TOYKM 00 NpAMON. [y4OoK NpAMbIX.

1.5. | MoeepxHoc | PasnuyHbie BUAbl ypaBHEHMWS NITOCKOCTMW.

TV BTOpOoro | HopmuposaHHoe ypaBHeHUe niockocTu. OTKNOHEHWE U

nopsgka. paccTosiHue OT TOYKM A0 NPAMON. NMy4vkn n cBA3KK
nnockocten. lNpsamasa NnMHUA B NPOCTpaHCTBE. Yo
Mexay NpaMbIMU. YCnoBusa napannenbHOCTN
nepneHanKynapHoCcTn NpsiMbix. CBA3Ka NPsMbIX.
B3anMHoe pacrnonoxeHue npsiMmon n nyioCKoCTU B
NPOCTPaHCTBE. Yron Mexay NpsaMon 1 MioCKOCTbHO.
Ycnosus napannenbHOCTU U NepneHAnKYNApPHOCTH
NPSIMOWN U NTOCKOCTMW.

1.6. | Apucpmetn | KaHOHMYecKkMe ypaBHEHUS annunca runepbonbl 1
yeckoe napabonsl. [NonapHble ypaBHeHUs annunca, runepbonsl
npocTpaHCT | u napabonsbl. Popmynbl NpeobpasoBaHUsa KoopaMHAT Ha
BO R. NSOCKOCTU 1 B NpocTpaHcTae. NpuseneHue kK

KaHOHMYECKOMY BMAY YPaBHEHU KPUBbLIX BTOPOro
nopsigka.

1.7. | KpuBble [MpuBegeHne K KAHOHNYECKOMY BUAY YPaBHEHUN KPUBbLIX
BTOPOro BTOpOro nopsgka. NoBepxHOCTM BTOPOro nopsiaka.
nopsiaka.

2. NpakTu4yeckne 3aHATUA

2.1. | MNMpocTtenwmn | lekapToBbl KOOPAMHATLI Ha NPsMON. HanpaBneHHble
e 3agaun oTpesku. [lekapToBbl KOOPANHATLI HA NNOCKOCTU U B
aHanuTnye | NpocTpaHcTBe. [poekunsa BekTopa Ha ocb. PaccTtoaHune
CKOM Mexagy AByMA Toukamu. [leneHne otpeska B JaHHOM
reomeTpuu. | OTHOLWeHUN. MonsipHele, cdepuyeckune u

uunuHgpuyeckue koopamHatel Onpegenutenn BTOPOro
n TpeTbero nopsgka. Nx ceoncrea. opmynsl Kpamepa
AnNs CUCTeM [BYX ypaBHEHUWN C ABYMS HEU3BECTHbLIMU.
PasnoxeHue onpegenuTens no CTpoke unmn ctonouy.




2.2. | BektopHasa | l'eomeTpuyeckune BekTopsbl. JINHENHbIE Onepauun Hag

anrebpa. BeKkTopamu. JInHenHasa 3aBMCUMOCTb BEKTOPOB.
JInHenHble KOMOMHaLMKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBUCMMOCTb YeTbipex BeKTopoB. basuc.
AdduHHBIE cUCcTeMbl koopanHaT. Hanpasnswowue
KOCUHYCbI BekTOpa. JIMHEeNHble CBOMCTBA NPOEKLnH.

2.3. | JlnunenHoble | CkangpHoe npousBeneHue. Anrebpanyeckmne cBomUcTBa
obpasbl cKansipHoro npousseneHus. BoipaxeHune ckansapHoro
(MpsiMasi Ha | nponsBeaeHVs B 4€KaPTOBbIX NPSIMOYTOMbHbIX
MMOCKOCTN | koopauHaTax. [NpaBble 1 NeBble TPOWKN BEKTOPOB.
ne BekTopHoe npousseneHune. Anrebpanyeckue cBoncTea
NPOCTPAHCT | geyropHOro NpomsseaeHus. CMellaHHOe Npov3aBeaeHe
BE, Tpex BektopoB. O6beM napannenenunena. BoipaxeHune
MNOCKOCTB). | pekTOpHOro M CMELIAHHOTO NPOVU3BEAEHNS B AeKapTOBbIX

koopanHatax. Popmyna Ans BblMUCNEHUS ABOMHOIO
BEKTOPHOrO NpOoM3BeaeHUS.

2.4. | KpuBble YpaBHeHME NNHUM Ha NIOCKOCTU. HesaBHOe, sSIBHOE n
BTOPOro napameTpuyeckoe 3agaHusi. YpaBHeHne NoBEPXHOCTH.
nopsiaka. YpaBHeHME NHUM B NpOCTpaHcTBe PasnuyHbie dhopmbl

ypaBHEHUS NPAMON NIMHUN HA NFIOCKOCTU. Yron mexay
NPSMbIMU Ha NAIOCKOCTU. YCNoBUS napannenbHOCTN K
nepneHanKyNApHOCTN NPSIMbIX Ha MNIOCKOCTH.
HopmupoBaHHoe ypaBHeHue npsmon. OTKIIOHEHNE H
paccTosiHue OT TOYKM 40 npsMon. My4ok npsMbIX.

2.5. | NoeepxHoC | Pasnu4Hble BUAbI YpaBHEHUS MIOCKOCTM.

TV BTOporo | HopmupoBaHHOe ypaBHeHue nrnockocTn. OTKNOHEHWE U

nopsiaka. paccTosiHue OT TOYKU 40 NPAMON. INMy4kn 1 cBA3KK
nnockocten. Npamas NnMHUSA B NPOCTPaHCTBE. Yron
Mexay NpaMbIMKU. YCnoBusa napannenbHOCTN
nepneHanKynapHoCcTn NpsiMbix. CBA3Ka NPsAMbIX.
B3anmHoe pacnonoxeHne npsMon 1 NIOCKOCTU B
NPOCTPaHCTBE. Yron mMexay NpsiMmon 1 NioCKOCTbHO.
YcnoBus napannenbHOCTU U NepneHanKyNapHOCTH
NPSIMON N NNOCKOCTM.

2.6. | Apudbmetn | KaHoHMYeckne ypaBHeHUs annunca runepoonsl n
yeckoe napabonebl. lNonspHble ypaBHEHUS annunca, rmnepobosb
npocTpaHCT | n napabonbl. Popmynbl NpeobpasoBaHUsa KoopaMHAT Ha
BO R. NSIOCKOCTU M B NpocTpaHcTee. NpuseaexHune K

KaHOHMYECKOMY BMAY YPaBHEHUI KPUBbBIX BTOPOro
nopsiaka.

2.7. | Kpusble [MpuBeageHne K KaHOHNYECKOMY BUAY YpaBHEHUN KPUBbLIX
BTOpOro BTOpOro nopsigka. NMoBepxHOCTV BTOPOro nopsiaka.
nopsiaka.

12.2. Tembl (pa3genbl) AUCUMNAMHBLI U BUObI 3aHATUR:

Buabl 3aHaTMn (4acoB)




Ne HanmeHoBaHue Temsbl CamocTosTe
(pasgena) aMcumnniunHbI Texumn Mpaktnyeck | llabopaTtop nbHas Bcero

n/ ne Hble paboTta

n
MpocTenwne 3agaum

1. | aHanuTU4ecKon 4 4 0 5 13
reomeTpumn.

2. | BextopHas anrebpa. 5 5 0 5 15
JInHenHble o6pa3sbl

3 (NMpsimas Ha NIOCKOCTU U 5 5 0 6 16
B NPOCTpaHCTBeE,
NOCKOCTb).

4. | KpuBble BTOpOro nopsigka. 5 5 0 6 16

5 [MoBepxHOCTN BTOPOro 5 5 0 6 16
nopsiaka.

6 ApudpmeTtnyeckoe 5 5 0 6 16
npocTpaHcTBo R.

7. | KpmBble BTOpOro nopsiaka. 5 5 0 6 16
WNToro: 34 34 0 40 108

13. MeToaun4yeckue ykasaHuUA onsi o6y4arowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI.

PaboTa c KOHCNeKTamMm nNekunn, YTeHne nutepaTypbl N0 NPeaMeTy; pelleHre 3agad no
KypcCy B TeYeHMEe ceMecTpa.
CamocTtosTenbHasa paboTta CTyAeHTOB B TeYEHME CEMECTpa BKYaeT crneayoLme
dopmbl paboTbl U BUALI KOHTPOIS:
. NOAroTOBKaA K MPaKTUYECKUM 3aHATUAM; NPU NOATOTOBKE K
NPaKTUYECKNM 3aHATUSIM HEOOX04MMO nNpopaboTaTbk TEOpEeTU4ECKME BONPOCHI
3aHATUA C UCNONb30BaHMEM MaTepuana nekumm n pekoMeHayemMomn nurepaTypbl,
noapobHo pasobpaTb NpUMEpPbI pPeLLEHMS 3aaa4, pa3obpaHHbIX Ha NEKLMSIX,
BbINOSIHUTL AOMAaLLHNE 3a4aHus MO LAHHOW TEME;

. NOAroTOBKA K KOJIITOKBMYMY MO NEKLMOHHOMY KYPCY; NPy NOAroTOBKE
K KOMMOKBMYMY MO NEKLMOHHOMY Kypcy HeobxoamMmo npopaboTtaTtb TeopeTnyeckue
BOMNPOCHI AaHHOro mMoayns c ncrnosnb3oBaHMeM MaTepuana
nexkumin N pekoMeHayemown nutepaTypbl, NoApo6HO pa3obpaTb NPUMEpHI,

pa3obpaHHble Ha NeKUUsX, BbINOMHUTL AOMAaLLHWE 3a4aHus N0 AaHHOMY MOAYIO;
MokasaTenem ycnewHon TekyLlen paboTbl CTyAeHTa ABMNSETCS exeHeaenbHoe
BbINOMNHEHWE 3a4aHui Ha NpaKTUYecknx 3aHATUAX. MeToandyeckoe obecneyeHue
caMOoCTOAITENbHON paboTbl CTYAEHTOB MO Kypcy BKINOYaET:
. KoHcneKT nekuumi;

. OcHoBHyt0 nNuTepatypy; 0 JononHUTENbHYO NuTepaTtypy.

14. NMepe4yeHb OCHOBHOM U JONOJIHUTENbHOMN NUTEPATYPbl, PECYPCOB UHTEPHET,
HeobXoaUMbIX AN OCBOEHUA AUCUUNIIUHDI (crucok numepamypbl 0hopMISEmcs 8
coomeemcmeuu ¢ mpebosaHusmu OCT u ucrionb3yemcsi obuwjasi ckgo3Hasi Hymepauusi 01151 ecex eudos
ucmoyHukos) @) OCHOBHada nuTeparypa:

‘ Ne n/n ‘ NCcTOYHUK




UnbuH B.A. JlnHenHas anrebpa n aHanutunyeckasn reometpusa / UnouH B.A., Kum " [.
— 3-e n3ga., nepepab. n gon. — Mocksa: NpocnekT | U3pgaTtensctBo MockoBCKOro
yHuBepcuteTa, 2015 — 393c. (BBC «YHuBepcutetckas bubnunoteka online»
http://biblioclub.ru/index.php? page=book&id=251656)

Mpueanos W.U. AHanutnyeckasa reometpus: yuebHuk / .W. MNMpmneanos — U3g. 38-e,
ctep. — CI16. [n gp.]: laHb, 2010. — 299 c.

Pabywko A.lN. UHamBnayansHble 3agaHns No Bbicllen matematuke. B 4-x 4
AHanunTtunyeckasa reomeTtpusa. JudpdepeHunansHoe ncumcneHme pyHKUnMmn ogHoun
nepemeHHown. JinHenHaa n BektopHas anrebpa. / Pabywko A.l.; bapxatos B.B.;
Hepxaseu B.B.; lOpyTb N.E. — 6-e n3g. — MuHck: Beicwag wkona, 2011.— 304c.
(BBC «YHuBepcuteTckas bmbnuoteka onliney»
http://biblioclub.ru/index.php?page=book&id=119838)

MarasuHHukoB J1.W. JluHenHasa anrebpa n aHanutnyeckas reometpusa / J1.U.
MarasuHHukoB J1.W.; MarasunHHukoBa A.J1. — Tomck: 3nb KoHTeHT, 2012 — 180c.

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

Ocrtbinoseckun A.H. AHanutnyeckada reometpus / A.H. OcTbinoBcknin.— KpacHosipck:
Cubupcknin pegepanbHbii yHusepcuteT, 2011.— 92c¢. (36C 36C
«YHuBepcuteTckaa bubnmoteka online»

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

0) gononHuTenbHasa nutepartypa:

Ne n/n NcToYHMK

KneteHuk [.B. COOpHWK 3aga4 N0 aHanuTuyeckon reomeTtpumn: ydebHoe nocobue
1 ansa sysos / [1.B. KneTtenuk; nog pea. H.B. Edoumosa — UN3g. 17e, ctep. — CI16:
Mpodpeccuna, 2007 — 199c.

Tennos C.E. JluHenHasn anredbpa n aHanutnyeckas reometpus / Tennos C.E.;
PomaHHukoB A.H. — MockBa: EBpasninckuim oTKpbITbIn MIHCTUTYT, 2011 — 271c.
(OBC

«YHuBepcuteTckasa bubnmorteka online»
http://biblioclub.ru/index.php?page=book&id=91063) K.H. JlyHry [n gp.] .— 7-e n3ga.
— M.: Anpwuc npecc, 2008 — 574c.

B) MH(OPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTesnbHble pecypchl (odunumanbHble pecypcbl
WUHTEPHEeT)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - 3BC «J1aHb»

3 http.//www.book.ru/ - 9BC «Book.ru»

* BHauvane ykasbiBatoTcsa OBC, ¢ koTopbiMu umetoTca gorosopa y BIY, 3atem oTKpbITbie
3aneKkTpoHHoObpa3oBaTenbHbIe PECYpPChI

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyvyeHUs ANsi CaMOCTOATEeNbHOM paboTbl
(yyebHO-memoduyeckue pekomMeHdayuu, rnocobusi, 3adayHuKu, MemoOUYECKUE yKa3aHUsl [0 B8bIMNOJIHEHUK
npakmu4yeckux (KOHmMpoJsbHbIX) pabom u 0p.)




Kypc ancumnnmHel NOCTPOEH Takum 06pa3om, 4ToObl MO3BONMUTL CTYAEHTaM MakCUMarnbHO
NPosIBUTb CNOCOBHOCTL K camocTosiTenbHOM paboTe. [1na ycnewwHon caMmocToaTenbHon paboTbl
npegnonaraeTcsa TECHbIV KOHTAKT C NpenoaaBaTenem.

N3yueHne gmucumnnumHbl crnegyeT HaunHaTb ¢ NnpopaboTkm HacTosAwen paboyen
nporpamMmmbl, 0coboe BHUMaHWE yaenast uensm n saagadam, CTPYKType U CoaepKaHuto Kypca.

CtyneHTam pekomeHayeTcs nony4ntb B bubnmoteke y4ebHyto nutepaTypy no
AancumnnmHe, Heobxoanmyto ansa adeKTMBHON paboTbl HA BCeX BUAAX ayaUTOPHbIX 3aHATUN, a
TaKke Ans cCaMoCToATENbHOM paboThbl NO U3YHEHUIO ANCLUNITUHDI.

CBoeBpeMEHHOE 1 Ka4YeCTBEHHOE BbIMOSIHEHNE CaMOCTOATENBHOM paboThbl 6asmpyeTcs Ha
cOBnNoaeHNN HACTOSALLNX peKOMeHOaLMN U U3yYeHUN pekoMeHaoBaHHOW nutepaTypbl. CTyaeHT
MOXEeT AOMOMHUTb CMUCOK UCMOSTb30BaHHOW NUTEPaTypPbl COBPEMEHHBIMU UCTOYHUKAMMU, HE
npeacTaBfieHHbIMU B CMINCKE PEKOMEHA0BaHHOM NUTepaTypbl, U B AalNbHENLLEM UCMNONb30BaTb
cobCcTBEHHbIE NOArOTOBMEHHbIE YY4EeOHbIE MaTepuansol.

YcnewHoe 0CBOeHMe Kypca npeanonaraet akTMBHOe, TBOPYECKOe yyacTune CTyaeHTa
nyTemM nnaHoOMepHOMW, NOBCeAHEBHOW paboThl.

17. UHcbopmaLMOHHbIE TEXHONOIMUN, UCTNONb3yeMble ANA peanusauum y4ebHom
AUNCLUMUNIUNHBI, BKIKOYaA nporpamMmmHoe obecnevyeHne u MHpopMaLMOHHO-CNpaBOYHbIe
cuctembl (Npu Heo6XxO0AMMOCTH)

18. MaTepMaano-TeXHquCKoe obecneyeHue ANCUUNTIUHDBI:
(Mpu ucrionb3ogaHuu 1abopamopHo20 060pydoeaHUsi yKkasbleamb MOHbIU repedyeHb, npu 60sbWOM Koudecmee

060pydo6aHUs MOXHO 6biHecmu OaHHbIl pasden 8 rpurnoxeHue K paboyell npozpamme) J1EKLMOHHAsA

ayoutopus.

19. PoHA OLEHOYHbIX CPeACTB:

HavnmeHoBaHuve
No pasnena KoMmneTe NHaunkaTop(bl
a/n NCLMMANHI HLMS(M) ) BOCTUXEHUS OueHouHble cpeacTea
(Moayns) KomMneTeHummn
1. | Pasgensbl 1-7 OlnkK-1.1 KoHTponbHble paboTbl
2. | Paspgenbl 1-7 OrlK-1 OrlnK-1.2 KoHTponbHble paboTbl
2. | Paspenbl 1-7 OrK-1.3 KoHTponbHble paboTbl
MpomexyTouHas aTTecTauus lMepeyeHb BONpocoB
dopma KOHTPOSISi — 3K3aMeH, 3a4€T MpakTnyeckoe 3agaHue

20. TunoBble oueHOYHbIE CpeacTBa U MeToaAUYeCKue maTepuansl, onpegensiowme npoueaypbl
oLeHMBaHuA




20.1 TeKyLwui KOHTPONb yCNeBaeMoCTH

TeKyu.u/le artTecrtaunm npoBoaATCA B (bopme OTBETOB Ha BOMNpPOCHI N peLlleHna 3aaav

KOHTPOJIbHO-U3MEPUTESIbHbIX MaTepunasiosB.

NMEPEYEHbL BOINPOCOB AJTA ATTECTALUNU

1. TeomeTpuyeckune BEKTOpbI: onpeaeneHne, onepawmm CrioXXeHns BEKTOPOB 1
YMHOX€EHNSA BEKTOPA Ha BeLLeCTBEHHOE YNCIO, CBOMCTBA onepauum.

2. JlnHenHble KOMOMHaALUN rEOMETPUYECKNX BEKTOPOB, NIMHENHAA 3aBUCUMOCTb
N HE3AaBMCUMOCTb, 6a3nc N eUHCTBEHHOCTb pasfoXeHne BekTopa no 6asucy,
npeobpasoBaHne KOOPAMHAT NMPU CROXEHNN BEKTOPOB U YMHOXEHUN Ha
yucno.

3. [ekapToBa cMcTemMa KOOpAMHAT: KOOPAMHATLI TOYKM U BEKTOPA, 3a4aHHOro
ABYMs1 TOYKaMW, AeneHne oTpeska B JaHHOM OTHOLLUEHUN.

4. T[lonspHas cMcteMa KoopAWHAT Ha MAOCKOCTU, UMNUHApUYEcKasa n
cchepuyeckasa CMCTEMbI KOOPAMHAT B MPOCTPaHCTBE.

5. CkansipHoe npoun3seaeHne reoMeTpnuyecknx BEKTOPOB: onpeaenexHne un
OCHOBHbI€ CBOWCTBA, CKansipHoe npounsseaeHne NMHenHbIX KoMoHauun,
dopmyna ckansipHOro npomnsBedeHns B KoopanHaTax B OpTOHOPMUPOBAHHOM
Basuce, BblpaXeHue ANNHbI BEKTOpA W1 yria Mexay HeHyreBbIMU BEKTOpaMu
yepes ckansgpHoe nponsseneHne, PopMysibl OPTOroHanbHOM NPOEKUNn
BEKTOpA Ha HanpasfieHMe HEHYIIEBOro BEKTOPA U PasfoXeHus BekTopa no
opToroHansHomy 6asucy.

6. BekTopHOEe NpounsBeaeHne reoMeTpUYECKUX BEKTOPOB: OnpeaenieHme,
OCHOBHbI€ CBOMCTBA, BEKTOPHOE Npon3BeaeHne NMHEenHbIX KOMOMHaLUUNA,
doopmMyna BEKTOPHOro Npon3BeaeHusi B NpaBoM OPTOHOPMUPOBAHHOM
Bas3nce, opMeHTUpoOBaHHaaA Nnowanb napannenorpaMmma Ha niIoCKOCTU U
onpegenuTens BTOPOro nopsiaka.

7. CwmeluaHHOe Npou3BeaeHMe reoMeTpPUYECKMX BEKTOPOB: OnpeaeneHme,
OCHOBHbIE CBOWNCTBA, CBA3b C OPUEHTUPYEMbLIM 06bEMOM Napannenenuneaa
N Bblpa)XeHMe Yyepes KoopaMHaThl B MpaBOM OPTOHOPMUPOBaHHOM 6asuce B
BUAE onpeaennutenst TpeTbero nopsagka.

8. [JononHutenbHblie CBOMCTBA BEKTOPHOIO NPOn3BeAEHNS: ABONHOE BEKTOPHOE

npouseeaeHne, ToXAecTBo Akobu, ckansipHoe Npou3BeaeHne AByX



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BEKTOPHbIX Npou3sefeHui, oopmyrna KOCMHYCOB chepuieckon reomeTpuu,
BEKTOpPHOE npounssegeHue u opmynsl Kpamepa.

MpeobpasoBaHne kKoOpaAMHAT BEKTOpPa U TOYKM Npu 3ameHe 6asuca u
[EeKapTOBOW CUCTEMbI KOOpAMHAT, BUA napanferibHbiX NepeHOCoB,
OTpaXXeHUN 1 NOBOPOTOB MJSIOCKOCTU B KOOpAMHATax B NogxoasLen
AeKapTOBOW cUCTeME KoOpAuHaT.

YpaBHEHUS NPSIMON Ha NIIOCKOCTU: obLLee, HOpManbHOeE, B OTpe3Kax
KOOpAMHAaTHbIX Oceur, NnapamMmeTpuyeckme, KaHOHMYeCcKoe, Mo ABYM TOYKaM,
yepes onpeaenuTerns.

YpaBHEHNS MNOCKOCTN B NPOCTPaHCTBE: obLlee, HopMmaribHOe, B OTpe3kax
KOOpAMHAaTHbIX OCeu, NnapameTpuyeckme, KaHOHUYECKoe, No TPeM ToYKaM,
Yyepes onpeaenuTerns.

YpaBHeHMs NpAMON B NPOCTPaHCTBE: 3aaHne CUCTEMOUN ABYX JIMHENHbIX
ypaBHEHUN, NnapaMeTpudeckmne ypaBHEHUS, KAHOHUYECKOe, MO ABYM TOYKaM.
dopmMynbl pacCTOAHUN MeXay ABYMSA TOYKaMW, OT TOYKMU 4O NPSIMON Ha
NMOCKOCTU, OT TOYKM O NITIOCKOCTM B NPOCTPAHCTBE, OT TOYKMU O NPSIMON B
NPOCTpaHCTBe, MexXay napansnenbHbiMU U CKpeLLMBaOLLMMUCA NPSMbIMU B
NpoCTpaHCTBe.

BblumcneHue yrnos mexay ABYMSI HEHYNEBbIMU BEKTOPaMn, Mexay npsiMbiMu
Ha MI0CKOCTU, MEXAY NMOCKOCTAMU B NPOCTPAHCTBE, MEXAY NPAMON 1
NMOCKOCTLIO B MPOCTPaHCTBE.

ANNuUNc: KaHOHMYEeCKoe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKH,
dokanbHoe, AnpeKkTopuanbHoe 1 ONTUYEeCKoe CBONCTBA.

Mnepbona: KaHOHNYEeCKOe ypaBHEHME, CBOMCTBA CUMMETPUN U
XapakTepucTukn, hokansHoe, oupekTopmansHOe N oONTU4YecKoe CBOMCTBA.
Mapabona: kKaHOHN4YeCKoe ypaBHEHME, CBOMCTBA CUMMETPUN U
XapakTepuCTUKK, (bokanbHO-ANPEKTOpUanbHoe 1 ONTUYECKOEe CBONCTBA.
MpuBeneHne obLero ypaBHEHMsSI KPUBOW BTOPOro NOPsSiAKa Ha NOCKOCTU
KaHOHW4YeCcKoMY BUaY.

dnnuncoua: KAHOHNYECKOe ypaBHEHME, CBONCTBA CUMMETPUN U
XapaKkTepuUCTUKN, TeEOpeEMa O KPYroBbIX CEYEHUSIX.

KoHyc: KaHOHMYeckoe ypaBHEHUe, CBOMCTBA CUMMETPUN, TeopeMa O MIOCKUX
CEeYEHMUsIX KpyroBoro KoHyca.

OAHONOMOCTHBIN U ABYNONOCTHLIN rmnepbosionabl: KaHOHUYeCcKoe

ypaBHeHue, CBOMCTBA CUMMETPUM, TEOPEMA O NPSIMONMHENHBLIX 0BpasyoLmnX.



22. dnnuntnyeckmi n runepbonuyecknin napabonovabl: KAHOHNYECKOEe
ypaBHEeHWe, CBOMCTBa CUMMETPUX, TEOpEMa O NPSAMONMHENHbLIX 00pasyoLLmX.

23. Knaccudumkaumsa v Bug UMNUHOPUYECKNX MOBEPXHOCTEN.

20.2 [epeyeHb NpaKkTUYECKMUX 3aAaHUN
KoHTponbHO-u3meputenbHbin matepuan Ne 1.

1. BbluncneHue yrnoB mexay ABYMsi HEHYNeBbIMU BEKTOpPaMu, Mexay NpsiMbIMy Ha

NNOCKOCTU, MexXxay NMNIOCKOCTAMU B NPOCTPAHCTBE, MEXAY I'IpFIMOVI M NJIOCKOCTbIO B

NpOCTpaHCTBE.
2. [okasaTb, 4TO TPEYrosibHUK C BepwmHamm P(-2,-1), Q(6,1), R(3,4)
ABNSIETCA NPSIMOYrOfbHbIM.
3. Onpepenntb TMN  NOBEPXHOCTUM npuBecTn eé K KaHOHNYECKOMY
BMaY

9x°+16 y*+36 2~ 18 x+64 y- 216 z+253=0_

KoHTponbHO-namepurtenbHbIn matepran Ne 2.

1. lNpwuBepeHve obuero YpaBHEHUSA  KPUBOW BTOPOro nopsigka Ha
NMOCKOCTM KAHOHNYECKOMY BUAY.
2. CoctaBuTb ypaBHeHUe BuccekTpucbl Mexagy npsambiMm 2x - 3y -5=0, 6x -4y +7 =0,
CMEXHOrOo C yrrom, cogepxatimm Touky C(2, -1).

3. PewwnTb cuctemy ypaBHEHUN:
XA &= EXoA (= 2A Xg=— 2
XN EF2A XN ¢ X= 1
XA EFIA XA (i X== 2

20.3 TecTOBbIE 3agaHUsA

TeKyUJ,I/Ie arrecrtaumm npoBogAaTcd B cbopme OTBETOB Ha BOMNPOCHLI U pelleHnsa 3aaady

KOHTPOJIbHO-U3MEPUTENTbHbIX MaTepunasiosB.

Tekywasn atrectaumsa Ne 1

1. CwmeluaHHOe nNpousseaeHue.

2. Ycnosusi KOJIJTMHEAPHOCTUN N KOMMJ1aHAaPHOCTUN BEKTOPOB.

Tekywasn atrectaumsa Ne 2



1. YpaBHeHus nNpsiMon B NPOCTPaHCTBE.

2. PacctosiHue oT To4kM 4O NSIOCKOCTW.

OueHka 3HaHUK1, YMEHUI N HaBbIKOB, XapakTepusytoLias atansl popMMpoBaHUs
KOMMEeTEHUM B pamMKaX N3yYeHUs OUCUUNITMHBI OCYLLLECTBNAETCS B X04e TeKyLen n
NPOMEXYTOYHOW aTTecTauumn.

Tekywias atrecTtaumsi NPOBOANTCA B COOTBETCTBUM C [1ONOXEHNEM O TeKyLlen aTtrectauum
oby4atomxca no nporpaMmmam BeicLLero obpasoBaHnsa BopoHEXCKOro rocygapCTBEHHOMO
yHuBepcuTeTa. Tekylias atTectaumsi NpoBOAUTCSA B hopMe: YCTHOro onpoca; MMCbMEHHbIX
paboT; KOHTPOSbHbIX PaboT.

[lns oueHnBaHNsi pe3yrbTaToB 00y4YEHUsI HA 3K3aMeHe/3a4eTe UCTONb3YTCA cneayowme
nokasaTenu:

1) 3HaHME OCHOBHbIX NOHATUIA aHANUTUYECKON reoMeTpuUmM N eé MeTOAO0B, KOTOPbIE
MCNOnb3YTCSA Ansi NOCTPOEHMSI MOAENEeN N KOHCTPYMPOBAHMS anropuTMOB PeLLEeHNS
NpakTU4ecknx 3anay;

2) 3HaHWe NOCTaHOBKM KIacCUYecknx 3aaay;

3) 3HaHMe MeToa0B hOPMYNMPOBKM M JOKa3aTENbCTBA MaTEMATUYECKUX YTBEPXKAEHWIA; 4)
YMEHUe NPUMEHSATb MeToAbl aHaNMTUYEeCKO reoMeTpumn A1 peLleHnst 3agad B
npodpeccrnoHarnbHo AeSTENBHOCTY;

5) YMEHWe NpUMEeHNTb annapaTt aHanMTU4Yecko reoMeTpun Ansi JokasaTenbCcTBa

YTBEPXKAEHUI U TEOPEM;

6) BnageHne HaBblkaMun KBaJ'II/ICbI/ILI,VIpOBaHHOFO Bbl60pa M agantaunn CyuecTBYyrLWNX
MeTOAO0B AJ1A peLlleHUNdA pa3riMyHbIX MPakTU4YeCKNX 3agau,
7) BllageHne HaBblkaMn NUCMOJIb30BaHNA METOOO0B peLleHNA KinaCcCn4eCkmnx 3aaav

aHanuTn4eckKomn reomeTpumn ana peweHna pas3nnyHblX eCTeCTBEHHOHay4YHbIX 3adau.

[ns oueHnBaHnA pesynbTaTtoB 0Oy4YeHUs Ha dK3ameHe (3a4eTe C OLIEHKOM) UCMNoSb3yeTcA
40annbHas Wkana: «OTANYHOY», «XOPOLUOY», «yAOBNETBOPUTENBbHOY, «HEYA0BNETBOPUTENIBHOY.
[ns oueHnBaHMsa pedynbTaToB 00y4eHMs1 HA 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO
COOTHOLLEHNE NnoKa3aTenen, KPUTEPMEB U LLIKarbl OLLEHMBAHWS pe3ynbTaToB 00yYeHus.

YpoBEHb
. cthopmmnpoBaHHoO
KpuTepumn oueHnBaHus KOMNEeTEHLNI . LLkana oueHok
KOMNeTeHUMN

O6yvatrowminca MeeT NosiHOe 3HaHue [MoBbILWEHHbIN OTnuyHo
TEOPETUYECKOTO Kypca ANCLUMNIINHBI, CNOCOOEH YPOBEHb
UNACTPMPOBAThL OTBET NpuMepamu, baktamm,
AAHHBbIMX Hay4HbIX UCCNeaoBaHNN, NPUMEHSATb
TEOpeTUYECKNE 3HAHUSA O PELLEHNS
NpaKTU4YECKNX 3a4ay BXOOSALWMNX B NporpamMmmy.
Ob6yvatlowmmnca nmeeT xopoLuee 3HaHue basoBbin XopoLuo
TEOpPEeTUYECKOro Kypca, BO3MOXHblI HEKOTOPbIE YpOBEHb
Hego4eThl, cnocobeH AaBaTb NpaBuUIbHbIE
OTBETbI HA AOMNONHUTENbHbIE BONPOCHI, yMEET
pelaTtb 3aga4vm no GonbLUen YacTu Kypca.




O6yvatowmica Bnageet 3HaHNEM OCHOBHBbIX
MOMEHTOB TeopeTmnyeckoro kypca (popmyn,
TeopeM), YMeeT peLuaTb NpocTenne 3agaym

no Kypcy.

lMoporosbin
YPOBEHb

YoBneTBopuUTENBHO

Y obGyuatoLerocsi OTCYyTCTBYIOT 3HaHUSA
OCHOBHbIX MOMEHTOB TEOPETUYECKOIo Kypca,
OTCYTCTBME MPAKTUYECKNX HABLIKOB MpW
pelLeHnn 3aaau.

Hey,uoaneTBopMTeano




NIUCT COrMACOBAHUN

PABOYASA MPOMPAMMA YHEEHOW ONCUMNNNHDI

HanpasneHue/cneumnansHocTb 14.03.02 AgepHble dmn3nka U TEXHOOrMmu

Oucumnnunia 51.0.11.02 AHanutnyeckasa reomeTpus.

I'Ipocbmnb noaroToBkN Punsmnka aToOMHOro sapa v YacTuu

dopma 0by4veHnsa ovHas

Y4yeOHbi rog 2023/2024

OTBEeTCTBEHHbIN UCMNOJTHUTENb

3aBeayowmin kacenpomn

MaTemMaTU4eCcKon ey :

PM3NKN U NHPOPMALIMOHHbBIX TexHonorullepecenkos C.A.
28.06.2023

NcnonHutenu

[oueHT Kadheapbl MaTeMaTUYECKON OU3NKN N MHPOPMALMOHHBIX TEXHONOIMIN
PaTtuHep H.M. 28.06.2023

COINMACOBAHO
Kypatop OOI1
no HanpasfieHuo/cneymansHOCTU .. 2023
nodnucsb pacuwughposka nodrnucu
HauyanbHuk otaena obcnyxusanua 3HB __.__ 2023 noonucs

pacuwughpoeka roodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npoTtokon Ne6 ot 27.06.2023r.




