MNMHOBPHAYKN POCCUA
O®EOEPAJILHOE NOCYAAPCTBEHHOE BIO[DKETHOE OBPA3OBATEJIbHOE YYPEXXAEHVE
BbICLLEIO NPOPECCUOHAJTIbHOIMO OBPA3OBAHUA
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PABOYASA NPOMPAMMA YYEEHOW OUCLUUNIINHbBI
61.0.18 uddepeHumanbHasa reoMmeTpmsi 1 TONONorus

1. Wndp n HammeHoBaHWe HanpaBneHUs NOAroToBKK / cneynanbLHOCTU:
01.03.03 MexaHuka 1 maTeMaTn4yeckoe MoaenupoBaHue

2. Mpodcdunb nogrotoBkn: KoMnblOTEPHbLIN NHXUHUPUHI B MEXAHMKE CMIOLHbIX cpes
3. Keanudukauums (cteneHb) BbINyCKHUKA: 6akanasp
4. dopma obyyeHusa: O4vHas

5. Kacheapa, oTBeuarowas 3a peanusauuio QUCLMNIUHBI: MexaHuKM U KOMNbIOTEPHOro
MOZenMpoBaHus

6. CocTtaBuTENM NnporpaMmmbil:
MwHaeBa Hagexaa ButanbesHa, AOKTOp dhun3-maT. Hayk, npodeccop, dakynbTteT [NTMM,
kadpegpa MnKM, nminaeva@yandex.ru

7. PexomeHpgoBaHa: HMC dakynbteTta MMM npoTokon Ne5 ot 22.03.2024

8. YuebHbin roa: 2025 - 2026 CemecTtp(bl): 3


mailto:nminaeva@yandex.ru
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9. Llenu 1 3agayun y4e6HOM ANCLUUNIINHDI:
Lenamn ocsoeHuss gucumnnuHbl «OdudpdpepeHumanbHas reoMeTpma WU TOMOSornsa»
ABNAOTCA: (POPMUPOBaAHME MaTEMATUYECKON KyNbTypbl CTyAeHTa B 0611acTn reometTpum m
TOMOMNOrNKN, N3ydeHne pyHoamMmeHTanbHbIX NOHATUN FEOMETPUN, TOMOMOMMN N TEH3OPHOTO
aHanusa, oBfafeHne KrnaccuyeckuMm maTemaTuyeckum annapatoMm amddepeHumanbHON
reoMeTpun 1 TONOJSIOrnMN.

3agaum y4yebHOM AMCUMNNAWMHBI: HayuuTb CTYAEHTOB BNageTb TEOPEeTUYECKUM
mMartepuanom, ymeTb ¢(opMynupoBaTb M [OKa3blBaTb OCHOBHbIE KIlaCCUMYECKMe W
COBpPEMEHHbIE pe3yribTaTbl OAUCUMMINHBI, BNageTb HaBblKaMu pPeELUEHUs] KNacCU4ecKnx u
COBPEMEHHbIX 3a4a4 1 060CHOBaHNSA NOMYYEHHbIX Pe3yNbTaToB.

10. Mecto y4ye6HOM AucuMnUHbI B cTpyktype OOIl: [OucuuMnnmHa OTHOCUTCA K
obsizamernbHass Yacmu 6roka b1. [Ana ycnewHoro oBnageHust OaHHOW OUCUUNIIMHOM
CTyOdeHTaM HeoOXoOAuMbl 3HaHWSA AOUCLMNIIMH: aHanuTuyeckas reomeTpus, NUHenHas
anrebpa, matemaTudeckn aHanua (ocobeHHo pasaensl - anddepeHunpoBaHne yHKLNN
OLHOM N MHOIMX MNepeMeHHbIX, UHTerpuposaHue). OcBoeHne AOMCUMNANHBI NO3BONUT B
panbHenwemM uM3yy4yaTb AUCUUMNIIUHBL:  TEeopeTMyeckas W MpuKniagHas MexaHuka,
MexaTpoHMKa, CONPOTUBMEHNE MaTepPUarnos.

11. KomneTeHuum obGy4arowerocs, c¢opmmpyemblie B pe3ynbTate OCBOEHUA
AUNCLUMNSINHDI:

Kog HassaHue Koa(bl) NuaunkaTop(bl) lMnaHupyemsble
KOMNeTeHumm pesynbTaTbl 00y4yeHus
OrliK-1 CnocobeH OrlK-1.1 | Pewaet TUNoBble | 3HaTb OCHOBHbIE
ncnonb3oBaThb 3ajaum C  y4eTOM | MOHATUA N TeOPEMbI
dyHaameHTan OCHOBHbIX MOHATUA W | TEOPUUN KPUBbIX,
bHbl€ 3HaHWS, obLwnx reomeTpuio
NonyYeHHbIe B 3aKOHOMepHOCTEN, NOBEPXHOCTEWN,
obnactu CPOPMYNUPOBAHHBIX B | TEH30PHbLIN aHanNus,
MaTeMaTnyeck pamMkax 6a30BbIX | CBA3HOCTb U
nx " ANCLMNIINH KOBapuaHTHoe
€CTEeCTBEHHbIX MaTeMaTuKu, anddepeHumpoBaHune
HayK, B NHGOpMaTUKN n
npodeccunoHa €©CTECTBEHHbIX HayK YMeTb NPUMEHSTb
NbHON OlK-1.2 | lNMpumeHseT nony4yeHHble 3HaHuA
AEeATenbHOCTU CUCTEMHbIA NOAXOA W | NPU pelleHun 3agad no
mMaTtemMaTuyeckme anddepeHumnansHom
mMeToAbl B | reoMeTpuu, TOMOosIormmn
dhopmanmsaumm M NpuKNagHbiX 3agady B
pelleHnst NpPUKNagHbIX | U3ydaeMblX CrieLKypcax,
3agau. npu BbINOJSTHEHUM
KOHTPOMbHbIX paboT,
OlK-1.3 | OcywecTtensieT BbIGOP | KYPCOBbIX M MNPOEKTOB,
COBPEMEHHbIX npu Hay4HO-
MaTeMaTU4YeCKNX nccnenoBaTenbCKoM
WHCTPYMEHTanbHbIX paborte no
cpeancts ONa | HanpasreHuio
obpaboTkn n3yyaembix | Bnagets metogamun u
AaHHbIX B | MeToANKamMu
COOTBETCTBUM C | nocTpoeHus
NOCTaBMEHHOM NOBEPXHOCTEMN,
3agjayen, aHannsnpyer | KOBapuaHTHOro
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pesynbTatbl pacyeToB | AuddepeHUNpoBaHNA,
" 0BOCHOBbLIBAET | OCHOBAMM  TEH30PHOrO
nosly4YeHHble aHanusa

pesynbTaThbl.

12. O6beM ANCUUNINUHBLI B 3a4€THbIX eauHULIax/4yacax B COOTBETCTBUN C YHEOHbIM

nnaHom — 3/108

dopma npomMexyToOYHOM aTTecTauumn(3avem/sKk3ameH)

3a4eT C OLLEeHKOW

13. TpygoemkocTb no Bugam ydebHom paboTbl

TpyooemMKoCTb
Bua yueGHom paboTbl Beer |-HQ cemectpam
© Ne 3
KoHTakTHas paboTa 64
nekummn 32 32
B Tom uncne: | npaktnyeckue 32 32
nabopartopHble
CamocTtosaTensHas pabora 44 44
[MpomexyTovHas atTectauns (05151 IK3aMeHa)
WTtoro: 108 108

13.1. CogepxaHue pa3genos AUCUUNIIMHLI

Ne Peanusauy
n/n &6
pasgena
HanmeHoBaHue ancumnnum
pasgena CopepxaHue pasgena gUCUUNIIvHbI Hbl C
ANCLMNIINHBI NMOMOLLbIO
OHMNanH-
Kypca,
QYMK
1. Jlekumm
L 'eomeTpus KPUBbIX. MpocTas ayra. ,ITJ,Mljgreome
OnpenenexHve kpuBbiX. Cnocobbl 3agaHus th)t s,'//edu
KpuBbIX. KpMBM3Ha NSIOCKOWN KPMBOKW. OBOSIOTA. bS- '
Teopus KpuBbIX " | vsu.ru/cour
npOCTpaHCTBeHHI:iIe KpuBbI€E; selview.ph
COMPOBOXAAKLWMA TpexrpaHHUK. KpususHa u 0?id=1159
Kpy4YeHue npoCTpaHCTBEHHOW KPUBOU 9
2. "eomeTpus NOBEPXHOCTEMN. Mmapgkas | Qudpreome
"eomeTpus NOBEPXHOCTb. Cnocobbl 3ajaHus | Tpus,
NOBEPXHOCTEN NOBEPXHOCTEN KacatenbHas nnockocTb, | https://edu.
HopMmanb. [lepBasd KBagpaTudHad popma. | vsu.ru/cour
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Mnowaab NOBEPXHOCTW. HopmanbHasa
KpuBM3HA KPMBOW Ha noBepxHOCTU. BTtopas
KBagpaTtuyHas popma nosepxHocTu. [NaBHble
HanpaBfieHUs1 U NaBHble KPUBU3HbI B TOYKE
noBepxHocTn. Popmynbl ANA  HaxXOXAEHUS
rMaBHbIX KPVBU3H, [MaBHbIX HanpasBfeHUH,
NOMHONW N cpefHen KPUBU3HbI MOBEPXHOCTU,
3afjaHHoON napamMeTpu4ecKu. dopmynbl
onnepa, Teopema MeHbe. [epvBauUMOHHbIE
doopmyrnbl, CUMBOIbI Kpuctodens.
'eonesnyeckas KpuBM3HA KpUBOW.
[eogesnyeckMe NMHMM  Ha  NOBEPXHOCTW.
YpaBHeHue reogesnyeckon TNTMHUA.
eogesnyeckme Ha NOBEPXHOCTAX BpalleHus.
Teopema Knepo

se/view.ph
p?id=1159
9

TeH30pHbIN aHanu3

TeH30opbl B NIMHEMHOM  MPOCTPaHCTBE.
MonunuHenHole dOYHKUMN. 3aKoHbI
npeobpasoBaHus BEKTOPA, KOBEKTOpa,
KBagpaTU4HoOM PopMbl, MIMHEMHOrO onepaTopa.
Obwee onpeneneHne TEH30PHOro nonsa B
obnactn adpdumHHOro npoctpaHcTea. Anrebpa
TEH30pPOB. JInHenHble onepauum Hag
TEeH30pamMu. TeH30pHOE YMHOXEHMe.
KococnmmeTpuyeckune TEH30pbl.
OudbdepeHunaneHole  ¢opmbl.  BHelHee
YMHOXeHne dopmM. BHewHee
anddepeHumpoBaHne  opm. CeowcTBa

oneparopa BHeLIHEro AngepeHuUmMpoBaHus.

Oundreome
Tpus,
https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
9

CBSA3HOCTb U
KOBapuaHTHOe
andbdepeHuUMpoBaH
ne.

OnpenenexHve  cBA3HOCTW.  KoBapuwaHTHas
npou3BogHas. CumBornbl Kpuctodens,
TEH30pP KPYYEHUS, CUMMETPUYHbIE CBA3HOCTW.
CuUMMeETpPUYHbIE pPUMaHOBbI CBSI3HOCTW.
Teopema cCyLLeCTBOBaHUA W €OUHCTBEHHOCTU
CUMMETPUYHON pUMaHOBOM CBSI3HOCTMW.
MapannenbHbIn nepeHoc. YpaBHeHne
napannenbHoro nepeHoca. [eogesnyeckue.
MapannenbHbIn  NepeHoC B pPUMaHOBOM
cBA3HOCTU. [lepeHoOC BAOMb reoae3nvecKomn.
[eogesnyeckne Ha cepe, €BKIMOOBOM
naockocTM  u  nnockoctn  Jlobayesckoro.
TeH30p KpvBM3HbI: OBa €ro onpegeneHuns.
Anrebpanyeckne cBOMCTBA TEH30PA KPUBU3HDI.
TeH3op Puyuu, ckanspHas KpUBU3Ha.
WHTerpupoBaHue anddepeHumanbHbiX opM.
dopmyna CTokca 1 ee cneacTeums.

Ovdreome
TpUs,
https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
9

2. [lNpaktnyeckue 3aHATUSA

Teopua KpuBbIX

eomeTpus KpUBbIX. MpocTas ayra.
OnpepeneHne kpuBbix. Cnocobbl 3agaHusA
KpuBbIX. KpMBU3Ha NnocKon KpnBoOW. OBOMIOTA.
lMpocTpaHCTBEHHbIE KpuBbIE;
COMpPOBOXAAKLWMA TpexrpaHHUK. KpuBusHa u
KpyYeHue nNpoCTPaHCTBEHHOW KPMBOM

Aundreome
Tpus,

https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
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'eomeTpus
NOBEPXHOCTEN

"eomeTpus Mmapkas
NOBEPXHOCTb.

NOBEPXHOCTEN

NOBEPXHOCTEWN.
Cnoco0bbl 3agaHus
KacatenbHas nsioCKoCTb,

Hopmanb. [lepBas kBagpatudHas dopma.

Mnowanb NOBEPXHOCTH. HopmanbHas

KpUBM3HA KpWBOM Ha nosBepxHOCTU. BTopas

KBagpaTuyHas popma noBepxHOCTU. [NaBHble

HanpaBneHust N rNaBHble KPVBU3HbI B TOYKE

noBepxHocTn. Popmynbl ANA  HaXOXAEHWS

rMaBHbIX KPUBWU3H, [MaBHbIX HanpasBreHun,

NOSIHOM W CpefHen KPUBU3HblI MOBEPXHOCTMU,

3agaHHoON napameTpuyecku. dopmynebl

Ounepa, Teopema MeHbe. [lepmBauMOHHbIE

doopmyIbl, CUMBOJbI Kpuctodens.

"eopesunyeckas KpmBM3Ha KPVBOWA.

[eope3nyeckme nMHMM  Ha  MOBEPXHOCTMU.

YpaBHeHue reofesnyeckomn NINHWW.

leope3nyeckme Ha MOBEPXHOCTAX BpalleHUs.

Teopema Knepo

Aundpreome
Tpus,
https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
9

TeH30pHbIN aHanus

TeH30pbI B  JIMHENHOM NPOCTPaHCTBE.
MonunuHenHble dyHKUMN. 3aKoHbI
npeobpasoBaHus BEKTOpa, KOBEeKTOpa,
KBagpaTuyHOW (bOpMbI, JIMHENHOrO onepaTopa.
OO6ulee onpegeneHne TEH30PHOrO Mnonsa B
obnactn adpduHHoro npoctpaHcTea. Anrebpa
TEH30pOB. JInHeWnHble onepauum Hag
TEH30paMMm. TeH3opHoe YMHOX€EHWeE.
KococnmmeTtpuyeckune TEH30pbl.
OudbdepeHumansHble  dopMbl.  BHelwHee
YMHOX€EHne doopm. BHelwHee
anddepeHumMpoBaHmne dopm. CeowcTBa
ornepaTopa BHelHero anddepeHLmMpoBaHus.

Ovdreome
TpUS,
https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
9

CBA3HOCTb U
KOBapuaHTHoe
anddepeHUnpoBaH
ne.

OnpepgeneHve  cBasHocTU.  KoBapuaHTHasd
npousBogHas. CumBonbl Kpuctodens,
TEH30p KPYyYeHUsi, CUMMETPUYHbIE CBS3HOCTW.
CrMMeTpUYHbIe pYUMaHOBbI CBSI3HOCTW.
Teopema cywlecTBOBaHUA U €AUHCTBEHHOCTMU
CUMMETPUYHON pUMaHOBOM CBA3HOCTMW.
MapannenbHbin nepeHoc. YpaBHeHue
napannenbHoro nepeHoca. [eogesnyeckue.
MapannenbHbIW  NepeHoC B PUMaHOBOW
cBA3HOCTU. [lepeHOC BAOOSb reoae3nvyecKomn.
leogesnyeckme Ha cdepe, €BKINOOBON
nnockoctm u  nnockoctn  Jlobayesckoro.
TeH30p KpvBM3HbI: OBa €ro onpegeneHuns.
Anrebpaunyeckne CBOMCTBaA TEH30PA KPUBU3HDI.
TeH3op  Pwuuyn, ckandpHaa  KpuBU3HA.
WHTerpupoBaHune auddepeHumansHbix opMm.
dopmyna CTokca 1 ee cneacTsums.

Oudoreome
Tpus,
https://edu.
vsu.ru/cour
se/view.ph
p?id=1159
9

13.2 Pa3sgenbl AgucumnivHbl U BUAbl 3aHATUN




Buabl 3aHATMIA (4acoB)
Ne HanmeHoBaHuve
Jlekun | Mpaktnyeck | JllabopatopH CamocTtositensH| Beer
n/n| pasgena auCUMNIIvHLbI
n ne ble as pabota 0
1 Teopus KpuBbIX 8 8 11 27
2 M'eometpusi 10 10 11 31
NOBEPXHOCTEMN
3 TeH30pHbIN aHanus 8 8 11 27
CBS3HOCTb U
4 KoBapuaHTHoe 6 6 11 23
andpdepeHUmMpoBaHueE.
WToro: 32 32 44 108

14. MeToanyeckue ykasaH1sa Ans odyyaroLWmxcs No 0OCBOEHNIO ANCLUNIIUHbI
(pekomeHOayuu obydYarouuMcs o 0C80EHUK OUCUUIMIUHBI. yKa3daHue Haubosee Cr10XHbIX
pa3sdersios, paboma ¢ KOHcrekmamu f1eKyul, npe3eHmayuoHHbIM MamepuarioMm,
pekomeHdayuu o 8bINMoSIHeHUIO Kypcosol pabomel, Mo ope2aHu3ayuu camocmosimesibHou
pabomsi rno oucyuriniuHe u op)

OcBoeHve pgucumnnmHbl «OudpdepeHumanbHaas reomMeTpuss M TONOMOrMsa» BKNOYaeT
NEKLMOHHbIE 3aHATUSA, NPAKTUYECKNE 3aHATUS U CaMOCTOATENbHYO paboTy obyyatoLmxcs.
Ha nepBom 3aHATMM CTYOEHT nonyvaeT MHopMaLMio Ans A0CTyna K KoMmnnekcy y4ebHo-
MEeTOAMYECKUX MaTepumarnos.

JIeKUMOHHbIE 3aHATUS MOCBSALLEHbI PACCMOTPEHNIO TEOPETUYECKMX OCHOB COCTaBSOLLMX
COBpPEMEHHbIE HayYHble HarnpaBfieHNs TeopUnN yNpyrocTu, KNoveBbIX NPUHLKUNOB, 6a30BbIX
MOHATWI, CTaHAAPTOB U METOLOMOIM.

[MpakTuyeckne 3aHATUA npefHas3HaveHbl AN (OpMUMPOBaHUS YMEHUA U HaBbIKOB,
3akpenneHHblx komneTteHum no OlMOI. OHu opraHuM3oBbLIBaKOTCA B BUAe paboTbl Haf
NPaKTUKOOPUEHTUPOBAHHBIMX  3aaHusIMK,  OOMallHWe 3ajaHus, cobecefoBaHus,
BbINOSTHEHNE pedepaTa.

CamocTosaTenbHas paboTta cTyQeHTOB BKIoYaeT B cebsi npopaboTky yuebHoro matepumana
nekunn, pasdbop 3agaHun, NOAroToBKY pedepaTa.

[na ycnewHoOro OCBOEHUS AUCLMMNIMHBI pekoMeHAyeTcs nogpobHO KOHCMEKTUPOBaTb
NEKLMOHHbIN MaTepuan, npocMaTpuBaTb OCHOBHYIO W AOMOMHUTENbHYK NuTepaTypy Mo
COOTBETCTBYHOLLEN TeME, YTOObI CUCTEMATU3NPOBATEL U3yYaeMblil MaTepuarn.
MpomexyTodHass attectaums. B TeyeHne cemectpa oby4vawowmmca npeagnaraeTcs
BbINOSIHUTb  NPaKTUKOOPUEHTUPOBAHHbIE, AOMaliHMe  3agaHusa.  [lpomexyTouvHas
aTTecTtauusa nposoauTtca B hopme cobecegoBaHus Ha ocHoBe Bonpocos 13 n.20.2 .

Mpn Mcnonb3oBaHUN ANCTAHUMOHHBIX OBpas3oBaTesflbHbIX TEXHOMOrMA M 3NEKTPOHHOrO
oby4yeHna crnegyeT BbINOMNHATbL BCE YyKalaHus npenogaBaTtenss no pabote Ha LMS-
nnatcpopme, CBOEBpPEMEHHO  noAknw4vatbcsa K online-3aaHatuam,  cobnogatb
pekoMeHaauumn no opraHM3aLmm camocToAaTeNnbHOM paboThbl.

15. NMepeyeHb OCHOBHOM U OONOJSIHUTENILHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMBIX ANl OCBOEHUA AUCLUMNIIUHbI

a) oCHOBHas nuTepaTypa:

Ne
n/n

NCTOYHUK

ManbxeHckun, B. U. BeegeHne B guddepeHumnanbHyo reoMmeTputo
1. | [OnekTpoHHbIN pecypc] / MNMaHbxeHckun B. N. — 2-e uaa., ncnp. — CaHkT-
MeTepbypr : JlaHb, 2015 .— 240 c. — PekomeHgoBaHo ['ocygapCTBEHHbLIM



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4666&TERM=Паньженский,%20В.%20И.%5B1,1004,4,101%5D&LANG=rus
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obpasoBaTenbHbIM yYpexaeHMeM BbICLLErO NpodeccnoHanbHoro obpasoBaHns
«MockoBCKkMI negarorn4eckuii rocyapCTBEHHbIN YHUBEPCUTET» B Ka4yecTBe
y4yebHoro nocobunsa onsi CTyaAeHTOB BbICLLUMX Y4E€OHbIX 3aBeeHu, 0by4datoLwmxcs no
cneymanbHocTn «MatemaTtuka» .— KHura n3 konnekuum JlaHb - MatemaTtuka .—
ISBN 978-5-8114-1979-1 .—

<URL:http://e.lanbook.com/books/element.php?pll id=67459>

BebneH, OcBanba. OcHoBaHus guddepeHumnansHon reometpumn / O. Bebne,
Ibx. Yantxepq ; MNep. c anrn. M.I'. ®penguHon ¢ gon. B.B. BarHepa .— M. : ['oc.

2 | W30-80 wH. nuT., 1949 — 229.[1] c. —
<URL:http://www.lib.vsu.ru/elib/books/bm5423.djvu>.
OndbdepeHumanbHasa reomeTpus : nocobue no kypcy "OduddepeHumansHas
reometpua" : cneyunanoHoctb 010901 (010500) - MexaHuka / BOpoHexX. roc. yH-T;
3. | cocT. : A.B. KpyTos, KO.M. MsicHsiHKMH .— BopoHex : J1IOI BI'Y, 2004 .— 23 c. : un

— bubnwnorp.: .21 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb05029.pdf>.

0) gononHuTenbHasa nuTeparypa:

Ne
n/n

NcToYHUK

Jlekyuu u nabopamopHbie 3aHAMus rno duggepeHyuabHolU seoMmempuu
[BnekmpoHHbIl pecypc] : y4ebHO-Mmemooudeckoe nocobue 0rsi 8y308 / BopoHeX.
eoc. yH-m ; cocm. P.C. AGamosa .— 3r1ieKmpoH. meKkcmoesble 0aH. — BOpoHeX :
UriL Bry, 2008 .— 3aen. ¢ mumyn. akpaHa .— [ns 3apeaucmpupoB8aHHbIX
yumameneu BI'Y .— Tekcmoenblit ¢halinn .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81.pdf> .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81-1.pdf> .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81-2.pdf>

Tononoeus u dugppepeHyuanbHas eceomempusi : Yueb. nocobue: [ns cmyo. 2 K.
0/o / BopoHex. eoc. yH-m. Kacgh. anaebpbi u mornonoa. Memodos aHanusa; Cocm.
1O. E. MNuknux .— 3-e u3d. — BopoHex, 2002 .— 72 ¢. — 16.55 .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/jul07001.pdf>.

Mownx, acnap. NpunoxeHue aHanusa kK ceomempuu / . MoHx ; lep. ¢ ¢pp. B.A.
I'ykoeckol; o0 ped. ¢ npeducn. u npumeyvaHusamu M.A. BeizoOckoao .— M. :
O6beduH. Hay4.-mex u3d-eo , 1936 .— 699 c. : un .— (Knaccuku
ecmecmeosHaHusi) .— <URL:http://www.lib.vsu.ru/elib/books/b147974.djvu>.

B) MH(hOPMALIMOHHbIE INEeKTPOHHO-0Opa3oBaTenbHbIe pecypchbl:

Ne
NcTouHUK
n/n
1 OneKTPOHHO-0MbnuoTeyHasa cuctema «KoHCynbTaHT cTygeHTa». - Pexum goctyna:

https://www.studentlibrary.ru/

2

OneKTpoHHO-6MBnNMoTeyHas cuctema «JlaHb» (4OCTYN OCyLLeCTBRsieTCA No
agpecy: https://e.lanbook.com/

OneKTPOHHbIN kaTanor Hay4uHon 6ubnunoTtekn BopoHeXCcKoro rocyaapCTBEHHOMO
yHuBepcuteTa. — Pexxum goctyna: http//:www.lib.vsu.ru.

AndpreomeTtpus, https://edu.vsu.ru/course/view.php?id=11599



http://e.lanbook.com/books/element.php?pl1_id=67459
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4666&TERM=Веблен,%20Освальд%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/books/bm5423.djvu
http://www.lib.vsu.ru/elib/texts/method/vsu/feb05029.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81-1.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-81-2.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/jul07001.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4666&TERM=Монж,%20Гаспар%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/books/b147974.djvu
https://www.studentlibrary.ru/
https://e.lanbook.com/
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16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHuss ANA CaMOCTOATENbHON paboThbl
(y4ebHo-memoouyeckue pekomeHOayuu, rnocobus, 3adavyHUKuU, Memodu4yecKue ykalaHusi
10 8bINMOJSIHEHUIO MPpakmMu4yeckux (KOHmMpOIibHbIX), Kypcosbix pabom u dp.)
CamocTosTenbHasa pabota obyyatoLLleroca JoSmKHa BKIKOYaTh MOArOTOBKY K MPaKTUYECKUM
3aHATUAM, KOHTPOSIbHON paboTe 1 NOArOTOBKY K MPOMEXYTOYHOW aTTecTaunm.

Ana obecnevyeHnss camoCTOATENbHOM paboTbl CTYAEHTOB B 3MEKTPOHHOM  Kypce
ANCUMNIMHBI  Ha obpasoBaTenbHOM nopTane «3MeKTPOHHbIM  yHuBepcuTeT BlY»
chopmmpoBaH y4ebHO-METOOMYECKMIA KOMIMMEKC, KOTOPbIA BKNOYaeT B cebda: nporpammy
Kypca, y4ebHble nocobusi n cnpaBoYHble Martepuanbl, MeToAMYEeCKME yKasaHus Mo
BbINOSTHEHUIO 3adaHnin. CTyoeHTbl NosnyyYaroT AOCTYN K AaHHbIM Matepuanam Ha nepBoMm
3aHATUN NO ANCLMNIIMHE.

YKasaHHble B y4€OHO-METOOMYECKOM KOMMNIIEKCE y4ebHble Nocobusa n crpaBoyHbIe
mMaTepuansl, NpuBeaeHbl B Tabnuue Huxe:

Mpn peanu3aumm  AUCUMNIUHBI  UCNONb3YIOTCA  cnegytowune  obpasoBaTenbHble
TEXHOMOMNN: FIOTMYECKOEe MOCTPOEHME OUCLMNINHBI, 0OO3HA4YeHMEe TeopeTUYecKoro wu
NPaKTUYECKOro KOMMNOHEHTOB B y4ebHOM MaTtepuane. NpMMeHsoTCAa pasHble TUMbl NEKLnin
(BBOAHAsA, 0630pHas, MHGOPMaLUMOHHas, NnpobnemMHas).

MHopMaLMOHHbIE TEXHONOMMKN AN peanu3aumm y4ebHoM ANCUNNINHDI:

- TEXHOMNOMMN CUHXPOHHOIO Y aCUHXPOHHOIO B3aMMOAENCTBUSA CTYAEHTOB U
npenogaBaTtens NoCpPeacTBOM CIy>K0 (CepBMCOB) NO NEPECHISIKE N NOSYyYEHUIO
3MEKTPOHHbIX CO0OLLEHNI, B TOM Ynche, No ceTn NHTepHeT a Takke gpyrne MIHTepHeT-
pecypchbl, NnpyBeAeHHble B N.15B.;

- CEPBUC 3NEKTPOHHOM NOYThI AN onepaTUBHOM CBSA3W NpenogaBaTens U CTy4eHTOB.

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOrO O0YYeHUs U AUCTAHLMNOHHbIX
obpasoBaTenbHbIX  TEXHOMNOrMM, ANs  OopraHuM3aumnm  camoCTOATENbHOW  paboThl
oOy4aroLmMxca NCnonb3yeTcs OHManH-KypC, pasMeLLEeHHbIn Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme WNHTepHeT-pecypchbl, NpUBEAEHHbIE
B n.15B.

18. MaTepnanbHO-TeXHU4YeCKoe obecnevyeHme AUCLUUNNUHDI: JlekumoHHas aygutopus
AormkHa 6bITb 06opyaoBaHa y4ebHOM Mebenbto, KOMNLITEPOM, MYNbTUMEANNHBIM
obopynoBaHMeMm (MPOEKTOP, 3KpaH, CPeacTBa 3BYKOBOCMNPOU3BELEHMS), AOMYyCKaeTcs
nepeHocHoe obopynoBaHue. lNpakTnyeckue 3aHATUSA SOSMKHbI NPOBOAMTLCS B
cneunanm3anpoBaHHOW ayanTOpUKN, OCHALLLEHHOWN y4ebHOoM Mebenbto N NepcoHanbHbIMM
KOMMbOTEPaAMK C JOCTYNOM B CeTb VIHTEPHET (KOMMbIOTEPHbIE KNaccChl, CTyann),
MyNbTUMEOUNHLIM 06opyaoBaHNeEM (MynbTUMEOUMHBLIA MPOEKTOP, 3KpaH, cpeacTaa
3BYKOBOCMNpoun3eeaeHus), Ymcno paboumx MecT B ayanTopumn A0MKHO ObITb TakuMm, YTOObI
obecneyvnBanacbk nHanBMayanoHas paboTa ctygeHTa Ha OT4eNbHOM NePCOHaNbHOM
KOoMMbloTEpe.

[ns camocTosiTensHOM paboTbl HEOOXOANMbI KOMMBIOTEPHBIE KNacChl, MOMELLEHMS,
OCHaLleHHble KOMMbIOTEPaMM C AOCTYMNOM K ceTu MHTepHer.

MporpammHoe ob6ecneyenne: OC Windows 8 (10), wuHTepHeT-6paysep (Chrome,
Anpekc.bpaysep, Mozilla Firefox), MO Adobe Reader, nakeT crtanHgapTHbIX OMUCHbIX
npunoXeHnn pgns pabotel ¢ gokymeHTtamu, Ttabnuvuamm (MS Office, MonOduc,
LibreOffice).



19. OueHou4HbIe cpeacTBa ANnA NpPoBeAeHUA TEKYLLEN U MPOMEXYTOYHON aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyvatowmnmmncs y4ebHoro Matepuana onpeaensieTcs
cCoAepXXaHNeM crieQyroLmnx pasaenos AUCLMNINHDI

HanmeHoBaHwne
No pasAena Kommere | IHAKErop(t OLIEHOYHbIE CpPeacTBa
n/n ONCLUUNIINHDBI HUnA(n) ) ROCTVDKEHMS P
(Moaynsi) KomMneTeHumm
CobecedosaHue
lNpakmukoopueHmMuUpPOB8aHHbI
1. Teopusa KpUBbIX OTK-1 82&1; e 3adaHusi/domawHue 3adaHusl
' KoHmporbHas paboma
CobecedosaHue
FeomeTpus OMK-1 OMK-1.1, lNpakmukoopueHmMuUpOB8aHHbI
2. NOBEPXHOCTE! OMK-1.2 e 3adaHusi/OomauwHue 3adaHusi
' KoHmpornbHas paboma
3 | TeH30pHbIN aHanu3 OrK-1 OnK-1.3 Cobecedosatue
CBSI3HOCTb U
KOBAPUAHTHOE OMK-1 lNpakmukoopueHMuUpPOB8aHHbI
4 AMddEpeHLMpoBaH OrliK-1.3 e 3a0aHusi/OomawHuUe 3adaHusi
ne.
MpomexyTodHasa aTTectaums [lepeyets 80MDOCOS
dopmMa KOHTPONSA — 3a4€T C OLEeHKOMN P P

20 TunoBble OULEHOYHbLIE CpeacTBa U MeTOAMYECKUe MaTepuarnbl, onpeaenstowue
npoueaypbl OLleHUBaHUA

20.1 TeKywmMn KOHTPOIb yCNeBaemMocCTun
KoHTponb ycneBsaeMoCTy No AUCLMUMNIIMHE OCYLLIECTBASETCSA C MOMOLLbLIO CneayoLwmx
OLIEHOYHbIX cpeacTB: [IpakmukoopueHmuposaHHble 3adaHusi/OoMmawHue 3adaHus,

CobecedosaHue, KoHmporbHas paboma

[pakmukoopueHmupoeaHHbIe 3adaHus/OoMawiHUe 3a0aHusi

(HaumeHoBaHUe OUEeHOYHO20 cpedcmea meKyu,e2o0 KOHMPOJisl ycriegaemMocmu)

lNepeyeHb 3adaHuli u3z 3ad0avyHuUKos8 u rnocobud uz n.16

OnucaHue mexHonoauu rnposedeHusi PeweHue npakmuKoopueHmMupo8aHHbIX
3adaHul npoucxodum 8 meyeHue 1 yaca 30 MuHym 8 yyebHou ayOumopuu, Ons
8bIMOSIHeHUs OoMawHUX 3adaHul npedycmompeHs! Yackl u3 CPC lNposepka
rpasusibHOCMU 8bIMNOIHEHUS MPO8OOUMCS MyMeM MPOB8EPKU B8bIMOSTHEHHBIX YPaXHEeHUU

OueHka Kputepum oueHoK
MpaBunbHoe  pelweHne 3agavn. [lonyyeHbl  OCHOBHblE
XapaKTePUCTUKN OOBLEKTOB

OTnnyHo




1

Xopotwo lMpasunbHoe  peweHue 3ada4qu. [losly4eHbl  OCHOBHbIE

xapakmepucmuku 06beKmMos8, HoO ecmb HEKOMOPbIe OWUBKU.
HenpasunbHoe peweHue 3adayu, HO 8epHO eblbpaH Memoo

Y[OoBneTBOpuTENbLHO
PeWweHuUs.

HeynosnetBoputens | HenpasunbHoe peweHue 3adadyu, rnpu4yeM HeeepHO ebibpaH

HO Memo0d peweHuUs.
KoHmporsbHasi paboma

(HaumMeHoBaHuUe OUEHOYHO20 cpedcmea meKyuw,eao KOHmMpPOIis ycrieeaemMocmu)

[Mpymepbl BapnaHTOB:
KoHTponbHO-n3MeputernbHbin MaTtepuarn Ne 1

1
1. Hantu anuny ayrm runep6onmyeckon BUHTOBOW NIMHUK, 3aKIMIOYEHHYIO MEXAY
Toukamu O n t.
2. [NapameTpusoBaTb Npu NOMOLLM €CTECTBEHHOIO NapameTpa.

KoHTpOnbHO-n3MepuTernbHbin MaTtepuarn Ne 1

1. Hantn conpoBoXxaatoLmnin TpexrpaHHUK Ansi BUAHTOBOM NMHUKM B Touke (a,0,0).
2. Bbluncnutb KpMBU3HY

OnucaHue mexHonoauu rpoeedeHusi. Cpedcmeo KOHMPOIIs, Op2aHU308aHHOE KakK
peweHue 3adady Ha meMbl, c8si3aHHbIe C u3ydaemMoUl OUCUUNIUHOU, U paccyumaHHoe Ha
8bl-iCHEHUe obbema 3HaHul obydyarouieaocs o onpedesieHHoMy pa3odesny, meme,
rnpobreme u m.n.

OueHka Kputepumn oueHok
OTINYHO MpaBunbHOe peweHne 3agavn. [lonyyeHbl  OCHOBHblE
XapaKTepUCTUKM OO bEKTOB
XopoLLio lNpasunbHoe  peweHue 3adayu. [losiyyeHbl  OCHOBHbIE
xapakmepucmuKku 06beKMO8, HO eCmMb HEKOMOPbIE OUIUBKU.
HenpasurnbHoe peweHue 3ada4vyu, HO B8epHO B8bibpaH mMemoqd
YnoBneTBOpUTESIbHO
PEWEHUS.
HeynoBnetBoputens | HenpasunbHoe peweHue 3ada4qu, rnpu4yemM HeesepHO 6blbpaH
HO MemoQ peweHus.

20.2 NMpomexyToyHasa aTTecTauums

ﬂpomemyTquaﬂ arrecraumda no gucumniinHe ocywecTBiideTcAa ¢ NnoMoLbio
cneayrwmx oueHOYHbIX CpeacTB:

CobecedosaHue o soripocam

(HaumeHoBaHUe OUEHOYHO20 cpedcmeaa MPOMEXYMOYHOU ammecmauyuu)

OnucaHue TexHonorumn nposeaeHus. CpeacTBO KOHTPOMS, OpraHN3oBaHHOE Kak
pelLeHVe 3aaad v cneumnansHasa 6ecena npenogasaTtens ¢ 00y4aloLWMMCs Ha TEMbI,
CBSI3aHHbIE C M3y4aeMoW AUCLMUMIIMHON, U paccYMTaHHOE Ha Bbl-ACHEHNe 06beMa 3HaHUI
obyuaroLerocs no onpeaeneHHoMy pasaeny, Teme, npoéneme u T.n.



Bonipocbl k 3auemy

BekTop-yHKUMSA

OnvHa gyru.
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OcHOBHbIE CUCTEMBI KoopAauHart.

Cnocobbl 3agaHnst KPUBOW.

ConpoBoxxaatoLmin TpexrpaHHuK (NIIOCKOCTH, OCK)

EcTecTBeHHas napameTpu3aums
MoHATUE KPUBU3HDI,
Teopema O KpUBU3HE.

ConpukacatoLascs OKpY>XHOCTb.

10. MoHsATME KpyYeHUs

11. Teopema 0 KpyyeHUw.

3aveTt npoBoanTCA Ha OCHOBE KM, cocTaBneHHbIX Ha OCHOBE BOMNpocoB A4

NnoAroToBKU K 3a4eTy.

OueHka

Kputepum oueHoK

OT1nuyHo

3HaHMe OCHOBHbIX COOTHOLLUEHUN Teopusi KpuBbIX, [eomeTpusa
NOBEPXHOCTEWN, TeH30pHbIN  aHanu3, CBA3HOCTb WU
KoBapuaHTHoe auddepeHunpoBaHme. BnageHne OCHOBHbIMU
MeTogamMu peleHus 3agad. YMeHuMe MnonyynTtb OCHOBHbIE
XapaKTEPUCTUKN OOBEKTOB.

XopoLuo

3HaHMe OCHOBHbIX COOTHOLWEHU Teopusa Kpueblx, MeomeTpus
NOBEPXHOCTEWN, TeH30pHbIN  aHanu3, CBA3HOCTL W
KoBapuaHTHoe anddepeHumpoBaHme, HO BO3MOXHbl
HeKoTopble HEeTOYHOCTU npu oTBeTe. BnageHne OCHOBHbIMU
mMeTogaMu pelleHus 3adady. YMeHue nMonyYuTb OCHOBHbIE
XapaKTepUCTUKM OO BEKTOB.

YOoBneTBOPUTESIbHO

3HaHMe OCHOBHbIX COOTHOLWEHU Teopusa Kpueblx, MeomeTpus
NOBEPXHOCTEWN, TeH30pHbIN  aHanu3, CBA3HOCTL W
KoBapuaHTHoe anddepeHumMpoBaHme. YMeHne NonyunTb
OCHOBHbIE€ XapaKTepUCTUKN OOBEKTOB.

Heynosnetsoputens
HO

HeTBépaoe 3HaHME OCHOBHbIX COOTHOLUEHUA Teopusi KpuBbIX,
feomeTpuss noBepxHocTeN, TeH30pHbIN aHanuid, CBA3HOCTb U
KoBapuaHTHoe audpdepeHuupoBaHue. [lnoxoe BrageHue
MeTO4aMM peLleHns 3a4av.

20.3 PoHp oUEeHOYHbIX cpeacTB chOPMUPOBAHHOCTM KOMMNETEHLMNA CTYAEHTOB,
pekoMeHayeMbIM AN NpoBeAeHUA OUarHocTUYeCcKux pabor:

1) 3aKpbITble 3agaHus (TECTOBbIE, CPEAHUN YPOBEHb CITOXXHOCTH):

1. OnvHa gyrv kapamnongbl r = a (1 - cosg) paBHa

-
5a/2




o
7al4
(m

8a

_

4a

2. CnpaMnaemMon NnockoCTbo KpMBOKM Y B Touke (to) Ha3biBaeTcs:

“ Hopmarb, nexallasi B ConpuKacatoLLeiicsi MNOCKOCTW KpUBOW Y B Touke (to)

~

(to)

(-

MMOCKOCTb, MpoxoAsLlas Yepes kacaTesbHY U rMaBHY HOpMarb KPUBOWM Y B TOYKe

NMOCKOCTb, MPOXoAsLLas Yepes kacaTesnbHyo 1 BuHopmans Kpueon y B Touke (Mo)
3. KpmBunsHa k(t) perynsipHon KpnBomn y B NPON3BOSIbHON TOYKe t € | BbluMcnsieTcs no
dopmyrne:

©OK®) = 10O, r o1/ el

CK() =10, roll/ Ir )3

O @ =1re, ron/iroP

4 .BekTop-byHKUMSA r(t) Kaxxgomy apryMmeHTy t ctaBuT B COOTBETCTBUE:!
a) uncno; 6) BEKTOP; B) TOUKeE; I) ckansap.

5. MNpoekums BMHTOBOM NHMK X = a-cos(t); y = asin(t); z = bt Ha KoopaMHAaTHYIO NIIOCKOCTb
xOy ecTb:

a) npsamasi; 6) oOKpPY>XHOCTb; B) NnnoobpasHasa nomaHasi; r) CuHyconganbHas fnHNUA.

7. Npamag, npoxoasiias Yepes AaHHY TOYKY rnagkon kpueowu r = r(t) napannensHo
BEKTOPY NepBOn NPOM3BOLHOMN, Ha3bIBaeTCS:

a) kacatenbHown; 6) Hopmarbto; B) GMHOPManbIO; ) rMaBHOW HOPMarbHo.

8. YpaBHeHMs kacaTenbHOM K NMHMK X = a-cos(t); y = b'sin(t); z = e' npu t = 0 umetoT BUA:

x-a_y _z-1 x-a _y _z-1
a) 1 b a 6) b a 1
x-a _y _z-1 x-a _y _z-1
B) 0 b 1 r) 1 b 0
2)

TKPbITble 3a4aHuUs (TECTOBbIE, MOBbILLIEHHbIN YPOBEHb CNOXHOCTHN):

1. HesiBHOe ypaBHeHue, 0cobble TOYKMU.

2. KacatenbHaga n acumntota anrebpanyeckomn KpnBomn.



3. ConpoBoxaarLwnin TpexrpaHHmK
4. ®opmynbl peHe

5. EcTecTBeHHasi napameTpusauusi.

3apaHusa pasgena 20.3 pekoMeHaYTCH K UCNONb30BaHUIO NpY NpoBeaeHnn
ANarHocTU4ecknx paboT € Liernblo OLEHKN OCTAaTOYHbIX 3HAHWUI NO pe3yrbTaTam OCBOEHUS
AAHHOW ANCLMNIINHDI.



