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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucrumuas! (Moayns) «Juddepenimanbaas reoMeTpHs» COCTaBIeHa
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHus — Oakanaspuat 1o cuneruansHoctd 02.03.01 Maremaruka 1 KOMIBIOTEPHBIE HAYKH,
npopmwis VCKyCCTBEHHBI HHTEIUIEKT, YTBEp)KJIEHHBIH NpUKa3oM MUHMCTEpCTBA HAyKH H
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

Nzyuenne pucuumuuasl (Moxynsa) «[luddepeHnnanbHas TeoMeTpHs» BaKHO UL
NOHMMAaHHUS CBOWCTB KPUBBIX U IOBEPXHOCTEH, YTO JICKUT B OCHOBE MHOTHX oOjacteit
MaTeMaTHKU U (U3UKH, BKIKOYas TEOPUI0 OTHOCUTEIBHOCTH U COBPEMEHHBIE METO/bl aHAJIN3a
naHHbIX. JlucuuruimHa (MOAYNb) pa3BUBACT AHATUTHYECKOE MBIIUICHUE W HABBIKM PalOTHI C
MHOI000pa3usIMH, 4TO CHOCOOCTBYET PEIICHUIO CJIOKHBIX 3a/1a4 B HAYKE M TEXHUKE.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata mo HamnpapieHuio 02.03.01 MartemaTuka W KOMIBIOTEpHBIE HayKd, TpOodHIIL
WckyccTBeHHBIM WHTEUIGKT M BXOAMT B BapuaTUBHYIO dacTth bioka 1, dopmupyemyto
Y4aCTHHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

Juctunnuza (MOysb) sIBIsIETCS BBIOOPHOM U JOCTYIHA JUIsl U3yueHus Ha 3 uiu 4 Kypce B
5,6, 7, 8 ceMecTpax Ha BBIOOD.

Henb u3yyeHus: TUCUMIUIMHBI (MOAYJISI). OCBOCHME METOJIOB AaHAIW3a WU OIHCAHHUSA
reOMETPUYECKUX OOBEKTOB C MOMOLIBIO AU(PepeHInanbHbIX U aHAIUTUYECKUX UHCTPYMEHTOB
JUISl IOHUMAaHUs! UX JIOKJIbHBIX U IVI00AJIbHBIX CBOMCTB.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUN U HABBIKOB!

— 3HaHHUE OCHOBHBIX OINPEAEICHUI U CBOWCTB TONOJOTHYECKUX MHOTOO0Opa3Hii U II1aKux
CTPYKTYP,

— 3HaHME MOHATHM KacaTeJIbHOIO IIPOCTPAHCTBA, BEKTOPHBIX U TEH30PHBIX IOJIEH;

— 3HaHue QPyHJaMEHTAJIbHBIX OHATUN PUMAaHOBOM Fr€OMETPUN: METPUKA, F€0/Ie3UUECKUE
Y KpUBH3HA,

— yMEHHUE ONpPEeeNATh U UCCIIE0BaTh INIAJKUE OTOOPAKEHUS MEXKAY MHOT000pa3UsIMU;

— yMEHHUE BBIYMCIATh KOBAPUAHTHYIO IPOM3BOJIHYIO U pabOTaTh C TEH30PHBIMU TOJISIM;

— yMEHHUE aHAIM3UPOBATh I'€0/Ie3MUECKHE U KPUBU3HY HA PUMAaHOBOM MHOT000pasnu;

— HAaBBIK BJIQJICHUA METOAAMU ITOCTPOEHUS U UCCIIETOBAHUS TOIOJIOTUYECKUX U ITIaJKUX
CTPYKTYP,

— HaBBIK pabOTHI ¢ KacaTeJIbHBIMU TPOCTPAHCTBAMU U BEKTOPHBIMU MOJISIMU JJIS PELIEHHUS

T€OMETPUYCCKHUX 3a1a4,
— HAaBbIK BJIQACHUA IMPUCMAMU IIPUMCHCHUA pHMaHOBOﬁ MCTPUKU W KPUBU3HBI JIA
HN3YUCHUA JIOKAJIbHBIX U r100abHBIX CBOMCTB MHOFOO6pa3Hﬁ.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIETEeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHLIMH pe3yJabTaTOB 00y4eHMsI 110
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH ynpaBisTh CBOUM YK-6.1. 3HAEeT OCHOBHBIC IPUHITUIIBI
BpPEMEHEM, BBICTPAanBaTh U CaMOBOCIIUTAHUS U
PeaIn30BbIBATH TPACKTOPUIO camMoo0pa3oBaHus,
CaMOpPa3BUTHS HA OCHOBE npo¢ecCHOHANBEHOTO U
NPUHIMIIOB 00pa30BaHMsI B JIMYHOCTHOTO Pa3BUTUS, UCXOAS
TE4EHHE BCEH KU3HU U3 3TAIOB KapbEePHOT'O POCTA U
TpeOOBaHUH pPHIHKA TPyAa
YK-6.2. YMeeT miaHupoBaTh CBOE
pabodee BpeMst 1 BpeMmsl IS
camopa3BUTHsl. HOPMYIHPOBATH
[EJIN TUYHOCTHOTO U
po¢eCCHOHANBHOTO PAa3BUTHS U
YCIIOBHUS X TOCTHXKEHUSI, UCXOIS
W3 TCHICHLIUH pa3BUTHS 00JIaCTH
poheCCHOHATBHOMN
JeSITeIbHOCTH, HHANBUAYaIbHO-
JMYHOCTHBIX OCOOCHHOCTEH
YK-6.3. Hmeet npakTHUECKHIA OIBIT
MOJTY4YEHUS! JOIIOJTHUTEIBHOTO
00pa3oBaHUs, U3yUYEHUS
JIOTIOJTHATENBHBIX
00pa3oBaTeIbHBIX IPOrpPaMM
OIIK-1. Crioco0eH KOHCYITFTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIUHU H
UCIIOJIb30BaTh TEOPHH B 00JIaCTH
(byHaaMeHTa bHbIC 3HAHUS B MaTeMaTHYEeCKOT0 aHAIN3a ’
001acTH MaTEMaTHYECKOTO CMEXHBIX JUCLUUIUINH; METOMBI U
aHaJn3a, KOMIJIEKCHOTO U MOJXO/Ibl, UCIIONIb3yEMBIC B
(GYHKIIMOHAILHOTO aHAaJIHM3a Pa3IUYHBIX 00TIaCTAX
anreOpbl, aHATTUTUIECKOM MaTeMaTHKH
reoMeTpuH, 1uddepeHInanbHONR OIIK-1.2. YMeeT NpuMeHsTh
reOMETPHH U TOIIOJIOTHH, MaTeMaTHYECKUE METO/IBI JIIS
T QepeHInaTBHBIX ypaBHEHUH, pemenus npodeccoHamTbHBIX
JUCKPETHON MaTeMaTHKH U 3aga4
MaTeMaTHYEeCKOMU JIOTUKH, TCOPHH OIIK-1.3. MmeeT npakTHYECKHid OTIBIT
BEPOATHOCTEN, MATEMaTHIECKOM pa3paboTKH U peaaTu3arus
CTaTUCTHKH U CIy4alHbIX MaTeMaTHYEeCKUX MOJIeNeH B
MPOLIECCOB, YUCIECHHBIX METOIOB, npodeccroHaIbHOI
TCOPETUICCKOU MEXAHUKH B JIEATEIbHOCTHU
podeCCHOHATTEHOM
JeSITeIbHOCTH
[K-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOBI K

3aJa41 ¢ MaTeMaTHIECKOM
TOYHOCTBIO, 00OOCHOBEIBATh
YTBEPKACHUS CTPOTO U
aHAJIM3UPOBATD MOJYyUCHHbBIC
pe3ynbTaThl B 00J1aCTH

(hOpMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC IPUHIHNIIBI
MaTeMaTHYECKOTO
JIOKa3aTeNbCTBA M aHAIHM3a
pE3yJIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

IK-1.3. HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00JIACTH MaTeMaTHKH U
KOMITBIOTEPHBIX HAayK, BKITIOYAsI
NPUMEHEHHE MaTeMaTHIeCKIX
METOAOB JIJIsI peLICHNUS
NPaKTHYECKUX 3a/1a4
IK-2. Crioco0¢eH pelaTh THIIOBbIC IK-2.1. 3HaeT 0CHOBbI HHGOPMAIIHOHHOM
3a1a4u npohecCHOHATIBHOM u Oubnmorpaduyeckoi KyiabTypHl,
JesITeIbHOCTH B 00JacTH a TaKKe MPHHIMITBI
HCKYCCTBEHHOTO MHTEIJICKTa, nH(pOpMAMOHHOM 0€30MaCHOCTH
omnupasick Ha HHPOPMAIIHOHHYIO U IPUMEHEHHS HH(POPMAIIHOHHO-
1 OuONIHoTrpaPUIECKyIO KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
KyJIbTYpPY, UCTIONB3Ys B IPO(eCCHOHATBHON
UH()OPMATMOHHO- JIeSITeIILHOCTH
KOMMYHUKAaIIMOHHBIE TEXHOJIOTHH [K-2.2. VYmeer adhekTuBHO
" YYUTbIBasA OCHOBHBIC HUCII0JIB30BaTh I/IH(bOpMaHI/IOHHO'
TpeOoBaHMs HHOOPMAITMOHHOM KOMMYHUKAIIHOHHBIE TEXHOJIOTHH
0e30macHOCTH JUTSL PENICHUS CTAaHIAPTHBIX 337124
poheCcCHOHATBHOMN
NeSATeIILHOCTH, YIUTHIBAs
TpeOoBaHUI HHOOPMAITMOHHOM
0e30macHOCTH
[K-2.3. HmeeT onbIT paboThI ¢

MH()OPMALTMOHHBIMHU PECYpCaMHt 1
TEXHOJIOTHSIMU B 00JIaCTH
HCKYCCTBEHHOTO WHTEJUICKTA,
BKJIFOYAst COOJIFOJICHNE HOPM
nHGOPMAITMOHHON 0€301MacCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3aesna IuCHUNJINHBI KonTakTHas pabdora (Tekymmii
(MoayJin) Jlexkiun CeMuHapsbl Koutp | CamocTosiTesb KOHTPOJIbL
(mpakTHYECKHe 0JIb Hasi paboTa yCIeBaeMoCTH)
3aHATHSA)

1 OOmias Tononorus u 6 6 24 IMoaroroska k
TOTIOJIOTHYECKHE ceMuHapy,
MHOT000pasus Jomarinue

3aJIaHus

2 I'mankue CTpyKTyphI U 6 6 24 IMoaroroBka
0TOOpaKeHUs CeMHHapYy,

Jomariiaue
3aJIaHus

3 KacarenbHoe 6 6 24 IMoaroroBka
MPOCTPAHCTBO U CeMUHapYy,
BEKTOPHBIE I10JIA Homamnaue

3a/IaHus,
Kontponbphas
pabota

4 TenzopHbIe OIS U 6 6 24 [loaroroBka k
KOBapHaHTHAas ceMuHapy,
NIPOU3BOAHAS Homamnaue

3aJaHHs

5 PumanoBa reomeTpus: 6 6 24 [loaroroBka
METpPHKa, ceMuHapy,
re0JIe3NYECKUE U Jomaiiiaue
KpUBH3HA 3a/IaHus,

KontponbsHas
pabota
3auem ¢ ouyeHkoil 10
Hmozo: 30 30 10 120
Oovem oucuyunaunvl (Mo0yas) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIS)
Nen/m HaumenoBaHue pazaesia Coaep:xanue TUCHUILNIMHBI (MOAYJIS) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 OO01mas TormoIorus u Tomonornyeckue npoctpancTBa. OTKPHITEIE MHOKECTBA B 0a3HUCHI.
ToToJIorHYecKkrue MHOrooopaszus | 'omeoMopdus3mel u nHBapuaHTEL. MHOT000Opa3us U TOKabHAs
€BKJIMI0BOCTh. CBSI3HOCTHh M KOMITAKTHOCTb.
2 ['magkue CTpyKTYpHI U ATiacel u coriacoBaHHOCTh. ['nagkue Gynkuuu u quddheomMopPusMbL.
OTOOpaKeHHS [orpyxenust u Bioxenus. MHoroo0Opasus ¢ rpanureil. CriiaxxuBaHue
TOITOJIOTHUECKIX MHOT000pa3Hi.
3 KacarenpHoe npocTpancTBo U Omnpenenenue KacaTeIbHOTO MPOCTpaHcTBa. KacaTenbHbIE BEKTOPHI KaK
BEKTOPHBIE TTOJIS mpou3BogHbIe. BekTopHbIe ot Ha MHOrooOpasusx. Jlu-npousBoanas u
KoMMyTaTop. UHTerpupyeMocTh pacupeeneHuil.
4 TeH30pHBIE 1TOJIS U Tenzopsr Ha MHOTOOOpa3msx. Ten3opusie anredpsl. CBI3HOCTH U
KOBapUaHTHAsI TPOU3BOTHAS KOBapUaHTHBIE TIPon3BoIHbIE. [lapamnensHbiii nepenoc. TenzopHbie
noJisi ¥ ux auddepeHupoBaHue.
5 PumanoBa reometpusi: PumanoBa MeTpuka u AjiMHa KPUBBIX. | eoe3ndeckne Kak 3KCTpeMalu.
METPHUKA, TE€OAE3NYECKUE U KoBapraHTHas npousBoaHas U CBSI3HOCTH JIeBu-UuBuTHL. TeH30p
KpHBH3HA KpuBH3HBI PuMana. CkansipHasi M CEKIIMOHHAsI KpUBH3HA.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Mycun, }O. P. Tenzopubiii aHanu3. BBOIHBIN Kypc C NPHIOKEHUSMU K aHAIH3Y U
reomeTpuu : yueOHuk ans By3oB / 1O. P. Mycun. — 2-e u3zn., nmepepad. u nom. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 184 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-06198-7.
— Tekct : oanekrponssli // OOpa3oBatenbHas Mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/563579.

Jononnumensnan numepamypa:
1. Cannpakosa, E. B. luddepennmansapie GopMbl Ha TIIAJAKHX MHOTOOOpA3UsX : y4eOHUK

st By3oB / E. B. Canapakosa, E. B. Cymun. — 2-e uzn. — Mocksa : U3znarensctBo KOpaiiT,
2025. — 138 c¢. — (Boicmee obOpazoBanme). — ISBN 978-5-534-10988-7. — Tekct
anekTpoHHbId  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/565616.

6. MarepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHUBEpCUTET pacrojaraer MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOIICH
JNENCTBYIONIMM MPOTUBOIIOKAPHBIM MPAaBUIIaM U HOPMaM U 00ecTeunBarolieil MpoBeIeHHE BCEX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO TWIA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYIMOBBIX U
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTalllH, a TaKkKe
MOMEIEHUS JUISl CAMOCTOSTEIbHOM paOOThl M IOMEIICHHS AJI XPaHEHUS U MPOPUIAKTHIECKOTO
obcmyxuBaHusl yueOHOTO 000opyaoBaHus. [lomMereHns yKOMIUIEKTOBaHBI CIICIMATM3UPOBAHHON
MeOENbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7S TMpeACcTaBleHUsl y4eOHOI
uH(popMalu 00JbIION ayIUTOPUH.

W3ydeHne AUCIUILTUHBI (MOIYIsl) 00eCTieunBaeTCs B yUeOHBIX ayAUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJbSIMU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHENHUaIU3UPOBaHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000PY/10BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUIS UCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/563579
https://urait.ru/bcode/565616

Ne HaumenoBanmne mopraia Ccebulika
(u31aHMA, Kypca, IOKyMEHTAa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuoIIMoTEKA

2. Baza manaeix md 1 T-cnenuanuctos https://habr.com

3. | baza manneix ScienceDirect https://www.sciencedirect.com

4, OdunmanbHeli caiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHbIi HEHTP HHYOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeIbHOTO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrPaMMHOr0  OOECleYeHHsl, COBPEMEHHbIE HpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOIHO pacpOCTpaHIEMOe
Google Chrome 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSA:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneueHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucTemMbl YIpaBJieHHsI MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxnoe | muuensmonnoe
Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CripaBo4YHO-NIPaBOBbIE CHCTEMbI:
KoncynpranTIintoc: cripaBoYHO-TIpaBoBast OTCYECTBEHHOE | JINIICH3HOHHOE
cucTemMa
CpencTBa aHTHBHPYCHO# 3alIIHTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIICH3UOHHOE

Cranpmapraeiid Russian Edition
Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Robotic Operating System 3apy0ekHOoe cBOOOJTHO pacIpOCTpaHsIeMOe
CopelliaSim 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE

IlakeThl MPOrpaMMHBIX CPeICTB M OUOJTHOTEK:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

AutoPsy 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpadudeckoii nugopmMmanueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpOCTpaHsIEeMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzydenust nucuuiuiniel (Moayns) «AuddepeHunanbHas reoMeTpus» B paMKax
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH MCIOJIB3YIOTCS TaKUe BHJIBI YUeOHOH paboThI, KaK JICKIHH,
CEMHUHApbl, KOHTPOJIbHbIE pabOThl, JOMAIIHHE 33JaHUs, a TaKkKe pa3IUYHble BUbI
CaMOCTOSITENIbHOW paboThl 00ydaromuXCcst MO 33aJaHHUI0 TPENoJaBareis, HalpaBJICHHbIC Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHATBHOW  JIGKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
pohecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — CHCTEMATHYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  M3JI0KEHHUE
npernoiaBaTeseM yueOHOTro MaTepuana, Kak IpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHAYETCs BECTH KOHCIEKT JIEKIMH: KPaTKO M CXEMAaTHU4HO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaXKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpMUHBI. HeoOXOAMMO OTMETHTH BOMPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuaie He yAaercs, cleayeT chopmyiaupoBaTh BOINPOC M 3a4aTh €ro
MPENO0/IaBaTEeII0 Ha KOHCYJIbTAIIMU UM BO BPEMsI CEMUHAPCKOTO (TIPAKTUYECKOT0) 3aHITHSI.

Yuacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHApe,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOABATEIIS U yYACTHE B TUCKYCCHH.

JI71s ycnenmHoro y4acTusi B CEMHHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, TPOYUTATh HEOOXOAUMBbIE MaTepuaibl U MOATOTOBUTH BOMPOCHL. BaxHO
AKTUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHIO, BRICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIH MaTeprall. Takke MOJIE3HO MOICPKUBATH JUAJIOT C OJTHOKYPCHUKAMU,
9TOOBI 000TaTUTH OOCYXKIACHHUE U PACITUPUTH CBOM 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMH BaXXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOJIHEHMs. PexomMeHyercs pa3ouBaTh 3aJaHusl Ha 3Talbl, YTOOBI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOYHUKHU
uH(popMalnu, BKIOYas yaeOHUKU U OHJIaH-peCcypcChl, A1 0ojee riyOOKOro MOHUMaHUSI TEMBI.

Konmponvnasa paboma — nucbMenHas padbota ¢ HaOOpOM 337124, KOTOPbIE HYKHO PEILIUTh 32
OTpaHUUYEHHOE BpeMSI.

[lenb KOHTPOJIBHOM PabOTHI - MOTYYUTh CIIEUAIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKHM
TeMaM JUCUUIUIMHBI (MOAYJIS) U MPOJEMOHCTPUPOBATH HABBIKU UX MPAKTUYECKOTO MPUMEHEHHUSI.

Camocmosimenvnas paboma — paboTa CTYyAEHTOB, HaIpaBJICHHas Ha YIJIyOJIeHHOE
U3YYEHUE OTJIENbHBIX TEM U BOIIPOCOB YUYEOHON AUCIMITIIUHBI (MOTYJIS).

B npouecce camocTosTENbHOM pabOTHI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEHI0BAaHHBIMH
MaTepuaiaMH Mpyu MUHUMAJILHOM y4YacTHH MpernojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MAaTepHAaIIOB, IJIAHOB
U TE€3UCOB OTBETOB, M3yUEHUE JIOMOJHUTENIBbHBIX TEM, BHIMOIHEHHE y4eOHO-UCCIIEI0BATENbCKUX
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3aJlaHUM U IPYyTroe.
CucremMa oOleHUBAHUA Pe3yJIbTATOB 00y4eHHs MO JUCHUIINHE (MOLYJII0)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AucHuIuInHe (Moay/o) «Inddepenuuaabuas reomeTpus»

OneHuBaHue ypoBHs Y4€OHBIX IOCTHKEHHMH, oOydaromuxcs N0 AUCHUIUIMHE (MOIYIIO),
OCYILIECTBIISCTCA B BUJE TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALMH.

IIpoMeskyTouHasi aTTecTanMs IO JAUCUUIUIMHE (MOJIYJIO) OCYILECTBIIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TIPOBOJHUTCSA OIIEHKA KOMIETEHIHUH, CHOPMUPOBAHHBIX IIO
JUCLIUILINHE.

Jnst olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JeCATHOAIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

JecaTubannbuas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ounenka 3a 3a4ert
OLIEHKA OLIEHKA 00yuyeHusl o JUCHUILIUHE (MOYJII0)

10 OTan4Ho 3auTeHo CTyZeHT MONHOCTBIO BIAACET 3HAHUSIMU,

9 OTIIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nmporpaMmme, u

8 OTANYHO 3aYyTeHo rIyOOKO  ocMbIcisgeT auciumuiuHy. OH
CaMOCTOSTETBHO " JIOTUYECKH
MOCJIEIOBATEIbHO OTBEYAET HAa BCE BOIPOCHI,
aKUeHTUpys BHHMaHHe Ha  Haubolee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHMBATH, KJIacCU(DUIIUPOBATH, 0000IIATH,
KOHKPETHU3HPOBaTh W CHCTEMAaTH3UPOBAThH
W3YYCHHBI MaTepuas, BBIICISS KIHOUCBBIC
MOMEHTHl W YCTaHaBIHMBas IMPHYHHHO-
ciieicTBeHHbIe CBsi3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl AHaJIN30B " JPYTUX
UCCIIE/IOBAHUM, a TaKXKe pEIIaeT CIO0KHBIC
3amaud. CTyIEHT XOpOIIO 3HAKOM C
METOJaMH HCCIICIOBAHMS, HEOOXOIMMBIMHU
JUISl TIPAKTUYECKOM JEATEIBHOCTH, U YMEET
CBSI3BIBATH TEOPETHYECKHE ACTICKTHI
JUCHUIUTAHBL  (MOJIYJIs) € TPaKTHYECKUMHU
3a/1a4aMH.

7 Xoporiio 3auTeHo CryneHT o0JjamaeT 3HAHUSAMHU MpeaMeTa

6 Xopoo 3a4TeHo MOYTH B TIOJHOM o0beMe paboueid
MIPOrPaMMbI U CAMOCTOSTEIIbHO, JIOTHYECKH
MOCIIEZI0BATENIEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYS BHUMaHHE Ha
HauOoJiee 3HaYMMbIX MOMeHTaX. OH ymeer
aHATU3UPOBATH, CPaBHUBATH,
KJIACCU(HUIIMPOBATD, 00001I1aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3HPOBATH
W3yYCHHBIH  MaTepHal, BBIIENHAS  €ro

KIIIOYCBBIC ACIICKTHI n yCTaHaBJIMBast
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

MIPUYUHHO-CIIEJICTBEHHBIE CBS3HU.
DopMyIupyeT CBOM OTBETH, YBEPEHHO
HMHTEPIPETUPYET pPEe3yNbTaThl aHAJIU30B H
JIpYTHX HCCIEAOBaHUI, a TaKkKe pelaeT
CJIO)KHBIE CUTYyallMOHHbIE 3a1auu. CTyneHT
XOpouIo 3HaKOM c METOJIaMHU
UCCIICNOBAHUS,  HEOOXOAUMBIMH  JUIA
MPAKTUYECKON JNE€ATEeNbHOCTH, U yMEeT
CBA3BIBATh TEOpETHYECKUE aCTeKTHI
IpeaMeTa ¢ NPaKTHYECKUMH 3aadaMH.

5 Y 1OBNIETBOPUTENHHO 3auTeHo Crynent obmamaer 0a30BBIMH 3HAHHSMHU

4 Y,E[OBHCTBOPI/ITCHBHO 3ayTeHo 110 JUCHHUIIITMHE (MOI[y.TIIO), HO UCIIBITBIBACT
TPYAHOCTHU IIPU CaMOCTOATCIIBHBIX OTBETAX

Y UCIIOJIb3yeT HETOYHBIE (hOPMYIUPOBKHU. B
XO0l€ OTBETOB OH JOIMYCKaeT OLIMOKH,
Kacaroluecs: cyTH BompocoB. CTyAeHT
CIOCOOEH peliaTh TOJBKO CaMble MPOCTHIC
3aJa4d M BIaAceT JHIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICTOBAHUSI.

3 He cnan He 3aureno CrymeHT He OBIael 00sS3aTeIIbHBIM

He cnan He 3auTteno MHUHUMYMOM 3HAaHUH 110 npeaMeTy U HE

1 He cnan He 3auyreHo MOJKET OTBETHUTHb Ha BOIIPOCHI, AAXKE €CIN

nmpernogaBarciib  3a4acT JOIMOJIHHUTCIILHBIC

HABOJSAIINE BOMIPOCHL.

Hucturnnmuna (Monynb) «Auddepennmanbaas reoMeTpus» OIEHUBACTCA CIEAYIOIINM
obpa3zom:

AKTHBHOCTH Bec |KoauuyectBo Onucanne

Jomamruaue 3aganus | 20% 13 Ha6op 3aaau no Temam Henenu

AynuropHas 15% 14 AKTHBHAas paboTa CTyJIeHTa Ha CEMHHApe

pabota

Kontponbnbie 30% 2 [Tucemennas pabota ¢ HaOOpPOM 3a7a4, KOTOPbHIE

paboTHI HYXXHO PEIINTh 32 OTPAaHUYEHHOE BpeMsl

3ayer c onenkoir | 35% 1 [TuceMeHHas win ycTHas paboTa HaJ 3a/1aHUEM,
HAIpPaBIEHHBIM Ha IPOBEPKY MOJTYYECHHBIX 3HAHUH U
HaBBIKOB 110 KypCy

®opmyJia pacyéTa UTOr0OBOM OLEHKH N0 AucuuIInHe (Moay/am) «/Iuddepenunanbnas
reometpusi»: «0,2 X cpeqHee 3a romamxue 3ananus + 0,15 x aynmutopnas padora + 0,3 x cpennee
3a KOHTPOJIbHBIE paboThI + 0,35 X 3adeT ¢ ONEeHKO».
Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIMXCH M0 AMCHHUIINHE (MOLYJII0)
I[IpumepHbIe TOMaLIHUE 32 IAHUS

JomamHee 3a1aHue mo TeMe « Tomosornyeckue nNpocTPaHCTBA
1. IlpuBenuTe mpUMEp TOMOJOIMH HAa MHOXKECTBE M3 TPEX IIIEMEHTOB, OTIMYHOU OT
JTUCKPETHON M aHTUIUCKPETHOM. OnpeenuTe OTKPhITbIE MHOXKECTBA.
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2. JIoKa)kuTe, 4TO MepeceyeHrue KOHEUHOT O YUCIIa OTKPBITHIX MHOXECTB B TOMOJIOTUYECKOM
MIPOCTPAHCTBE SBISETCS OTKPHITHIM MHOXKECTBOM.

3. Uccnenyiite cBsizHOCTh MHOXKeCTBA [0,1] U [2,3] ¢ ecTecTBeHHOM TomoOJIOTHEH. SIBIIsSIETCS
71 OHO CBsI3HBIM? OOOCHYITE OTBET.

4. Jloxaxwure, 4T0 00pa3 KOMIIAKTHOTO MHOYKECTBA IIPU HEMTPEPHIBHOM OTOOPaKEHUHU TAKKe
SBIISIETCS. KOMIAKTHBIM.

5. Onpenenure, KOrja /iBa TOMOJIOTUYECKUX MPOCTPAHCTBA TOMEOMOP(HBI, U MPUBEIUTE
npumep romeomopduzma mexay narepsaiom (0,1) u R.

JlomalHee 3a1aHHE M0 TeMe «ATJIACHI U COTJIACOBAHHOCTDY

1. IlocTpoiiTe atmac s AByMepHOW cdepbl S? ¢ JABYMs KOOPAWHATHBIMH KapTaMH,
MOKPBIBAIOIIUMHE BCIO CEpy, U MPOBEPHTE COTIACOBAHHOCTD MEPEXOAHBIX (PYHKIIUH.

2. JIoKaxxuTe, 4TO NEepexoaHble (PYHKIMU MEXKIY KOOPIMHATHBIMU KapTaMH TIJAIKOTO
MHOT000pa3us ABisitoTcs nuddeomopduzmamu.

3. Paccmotpute atiac ¢ OJHOM KOOPJAMHATHOW KapTON HAa OKPYKHOCTH S' M MOKaXHTE,
IIOYEMY OH HE ITOKPBIBAET BCIO OKPYKHOCTh. [Ipennoxure nononHexue.

4. TlpuBeauTte MpUMEp HECOBMECTUMBIX aTJIACOB Ha OJHOM W TOM K€ TOIMOJIOTUYECKOM
MHOrooOpaszuu. OOBsICHUTE, TOYEMy OHH HE COTIIACOBAHBI.

5. Uccnenyiite, kak M3MEHEHUE KOOPAMHATHBIX KapT BIMSIET HA CTPYKTYpY ariiaca M ero
COIIACOBAHHOCTb.

JlomamHee 3agaHue no Teme «OnpeejieHne KacaTeJbHOro NPOCTPAHCTBA

1. Ompenenure KacaTtelabHOE TPOCTPAHCTBO K MHOTOOOpasWi0o B TOYKE dYepe3
9KBUBAJICHTHBIE KJIAacChl ITyTeH.

2. Ilokaxxute HKBHUBAJICHTHOCTh OIpPENENICHUSI KacaTeIbHOrO MPOCTPAHCTBA dYepe3
IPOM3BOJIHBIE KPUBBIX U Uepe3 IPOU3BO/IHBIEC HANPABIECHHBIX (DYHKIHIA.

3. HaiinuTe 6a3uc KacaTelbHOTO MPOCTPAHCTBA K R? B MPOU3BOIBHOM TOUKE.

4. Onuumre KacaTeJlbHOE MPOCTPAHCTBO K TOpy T2 B MPOM3BOJIILHON TOUKE U HAWIUTE €ro
pa3sMepHOCTb.

5. PaccuuraiiTe kacaTeabHOE IPOCTPAHCTBO K [TOJIMHOT000PA3HIo, 3alaHHOMY YPaBHEHHEM
x*+y*+z2=1 B R?, B Touke (0,0,1).

le/IMepH])Ie BOIIPOCKHI JIA IOATOTOBKH K CEMUHapam

Bonpocs! k cemunapy no reme « TeH30pbl Ha MHOT000pa3usAx»

1. Yro Takoe TeH30pHOE Mosie Ha MHOTo0Opa3uu? Kakosa pons tuna (k, 1) rerzopa?

2. Kak omnpezaensiercs TEH30pHOE IPOU3BEJCHME IBYX TEH30pHbIX mnousied? IlpuBeaute
npuMep.

3. Uto Takoe CHMMETPUYHBIH M KOCOCUMMETpHUHBIH TeH30p? Kak OHHM CBsI3aHBI ¢
muddepeHanbHBIMA popmamu?

4. Kak BenyT ce0si KOMIIOHEHTHI TEH30pa MpH HepexoAe Mexay KOOpIMHATHBIMU
cucremamu?

5. OOBsACHUTE NOHATHE METPUUYECKOTO TEH30pa U €0 CBOWCTBA HA MHOTOOOPA3HH.

Bonpocskl k cemunapy no reme «PumanoBa MeTpuka v 1JIMHA KPUBBIX»

1. Kak ompenensiercss puMaHoBa MeTpuka Ha MHorooOpasuu? Kakue TtpeboBaHus
MPEABSIBISIOTCS K METPHUECKOMY TEH30PY?

2. Kak BBIYUCIUTG AJMHY TJIAJKON KPUBOW HA pPUMaHOBOM MHOT000Opa3uu?

3. Uro Takoe reonesndeckasn? Kak cBs3aHa reojie3ndeckas ¢ pUMaHOBOM METPHKOM?

4. Kak QopmynupyeTcst 3aiada dKCTpeMyMa JUIMHBI KPUBOW M Kak OHA MPUBOAMUT K
YpaBHEHUSM I'€0/I€3NIECKUX ?

5. Kak cBsi3aHbI NOHATHS PUMAHOBON METPUKH M CKAISIPHOTO MPOU3BEICHUS KacaTelbHbIX
BEKTOPOB?
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Bomnpocskl k cemunapy no reme «I'omeomop(pu3sMbl 1 HHBAPHAHTHI»

1. Uro Takoe romeoMopdu3M MeXay TOMOJOTHUECKUMH THpocTpaHncTBamu? Kakue
CBOICTBA OH COXpaHsieT?

2. Kakue Tononorndyeckrue MHBapuaHThI BB 3HaeTe? [IpuBeanTe mpuMepsl.

3. B uém 3akmouaercs oTiimare romeomopduszma ot guddeomoppuzma?

4. Kak onpenenutp, 4To JBa MHOT00Opa3us He ToMeOMOp(HBI, HCIIONb3YsI HHBAPUAHTHI?

5. IlpuBenautre mpumep ABYX romeoMopdHbIX, HO He auddeoMopPHBIX MHOTO0Opa3Hit
(ecyu Takue U3BECTHBI).

IIpumepHbIe 3a1aHUSA 110 KOHTPOJILHBIM padoTam

Konrtpoabnas padora Ne 1

Jaiite onpeneneHne TONoJIOrH4ecKoro NpoCTPaHCTBA U IPUBEAUTE TPU IIPUMeEpa.
UYro Takoe 6a3uc Tononorun? [Ipuseaure npumep 0as3uca Ha MHO)KeCTBE R.
Jlokaxure, 4To 00BEANHEHHE JTI000r0 CeMeNCTBA OTKPBITBIX MHOKECTB OTKPBITO.

4. Ompenenute romeomopdusm. SABmsrores iu uaTepsan (0,1) u R romeomopdubMu?
OO0ocHyiire.

5. JaiiTe ompeneneHHe TOMOJOTHYECKOro MHOrooopasus. I[louemy soxambHas
€BKJIMJIOBOCTh BaykHa?

6. Uto Takoe cBs3HOE MpocTpaHcTBO? JlokakuTe, uTo oTpe3ok [0,1] cBs3eH.

7. Maiite onpeeneHre KOMIAKTHOIO IPOCTPAHCTBA U IPUBEAUTE IIPUMED.

8. OnwumuTe MOHSATHE aTiiaca Ha MHOT00Opa3uu. UTo 3HAYHT, UTO aTiiac COTJIaCOBaH?

9. Yro Takoe riaakoe MHOrooopasue? Yem oHO OTIMYAETCS OT TONOJIOTHYECKOro?

10. Onpenenure muddeomopdpusm Mexay TIagKUMU MHOrooOpasusmu. llpuBennte
npuMmep.

11. Yro Takoe morpyxeHue u 4To Takoe BIokeHne MHorooopasusa? [IpuBenure mpumepsl.

12. Yem oTiiMuaeTcss MHOrooOpa3ue ¢ rpaHuIield OT 0OBIYHOTO MHOTO00pa3us?

13. Omnwumute mporece CriaKuBaHMsI TOTIOJIOTHIECKOTO MHOT000pa3Hsl.

14. JlaiiTe ompenesieHue KacaTelbHOIO IPOCTPAHCTBA K MHOTOOOpa3Hi0 B TOYKE 4Yepe3
IIPOU3BOHBIC ITYTEM.

15. Yro Takoe BekTOpHOE Moyie Ha MHorooOpasuu? Omnpenenure JIM-npous3BoAHYIO
BEKTOPHBIX IOJIEH.

Ll

KonTtpouabnas padora Ne 2

1. Omnpenenute TEH30pHOE I0JIE HA MHOTOOOPAa3UU M MPUBEIUTE MPUMEP TEH30pa THUIMA
(1,2).

2. Yo Takoe TeH30pHAs anredpa HajJ MHOTOoOpa3ueM?

3. OObscHUTE TOHATHE CBA3HOCTU (ap(PUHHOM CBA3HOCTM) M  KOBAPHMAHTHOU
IIPOU3BOJHOM.

4. Onumure napajuieiabHbIi epeHOC BEKTOPHOTO MOJIS B/I0JIb KPHUBOH.

5. Kaxk onpenenuts nuddepeHnpoBanie TEH30pHbIX MoJIeh?

6. Yro takoe pumaHoBa MeTpuka? Kakue cBoiicTBa OHa J10JKHA yJIOBIETBOPSITH?

7. Kak BbIUMCIUTD JUIMHY TJ1aIKOW KpUBOM HAa pUMaHOBOM MHOTrooopazuu?

8. Omnpenenute TreoAE3MUYECKYI0 W TPUBEAUTE YpPaBHEHUS TE0JE3MYECKHX  Kak
JKCTpeMaseH JUINHBI.

9. UYro Takoe cBs3HOCTb JleBu-HuButsl? [louemy ona BaxkHa?

10. Ommmute TeH30p KpuBH3HBI PuMana. Kakne ciMMeTpuu OH yIOBJIETBOPSICT?

11. Yro Takoe ckanspHas kpuBuzHa? Kak oHa cBA3aHa C TEH30pOM KPUBU3HBI?

12. OOBSACHUTE MOHATHE CEKIIMOHHOW KPUBU3HEI.

13. TlokaxxuTte, 4TO CBA3ZHOCTH JIeBH-UHMBUTBI COXpaHSIET METPUUECKUNA TEH30D.

14. Paccuuraiite nmuHy KpuBOii Ha cdepe ¢ pUMaHOBOM METPHUKOM, 3aJaHHOMN CTaHIapTHOM
METPHUKOMU.

15. OOGcynute CBSI3b MEXIY Ie€OJIe3MYECKUMHU W TMapauleIbHBIM MEPEHOCOM BEKTOPHBIX
HOJIEH.

ONEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne i/

3apanne

OTBeT

Komnerenuus

UTo 13 mepevrcIIeHHOTO SABJsieTcsl 6a31COM TOIOIOTHH?
a) CeMeiCcTBO BCEX 3aMKHYTHIX MHOKECTB

0) JIro6oe ceMeCTBO IMTOAMHOKECTB

B) CeMelCTBO OTKPBITBIX MHOKECTB, U3 KOTOPBIX
MO>KHO TIOJTYYUTh BCE OCTAJIbHBIE OTKPBITHIC MHOYKECTBA
gepe3 00beTMHEHHS

r) CeMeHCTBO TOYEK MTPOCTPAHCTBA

B

OIIK-1

Kakoe u3 yTBepkaeHuit BepHO 11 ToMeoMophuzma?
a) OH coxpaHseT PaCCTOSHUS MEKIY TOUKaMU

0) OH 003aTeNBHO ABIACTCS TIIATKHM OTOOpakKCHHEM
B) OH coxpanset mepy Jlebera

r) OH sBJIsIeTCS OMEKTHBHBIM HETIPEPHIBHBIM
0TOOpaKEHUEM C HENIPEPHIBHBIM 00paTHBIM
0TOOpaKEHUEM

VK-6

Uro Takoe JOKaJIbHas €BKIMIOBOCTH TOMOJIOTHYECKOTO
MHOT000pa3usi?

a) MHoroo0Opasue sSBIseTCS eBKIUI0OBEIM
MPOCTPAHCTBOM IETTUKOM

0) MHoroo6pa3ue KOMITAKTHO

B) B ka0t Touke MHOTOOOpa3Hsl CyIIECTBYET
OKPECTHOCTB, TOMEOMOpP(]HasI OTKPHITOMY MHOXKECTBY B
Rn

r) MHOTr006pasue CBA3HO

OIlK-1

CemeiicTBO TOMEOMOP(H3MOB MEXKTY MHOTOOOpa3HeM U
R", mokpeiBaromiee MHOTO0OOpasue — 310 ...

ATtnac Ha
MHOT000pa3zun

[IK-1

Uro Takoe auddeomophnzM MeK Iy TITaTKAMA
MHOT000pazusimMu?

a) 'magkoe B3aMMHO OJJTHO3HAYHOE OTOOPaXKEHHE C
[JIAJIKUM 0OPaTHBIM

0) HenpepriBHOE 0TOOpakeHHe

B) OToOpaxkeHne, COXpaHs;IOLIEe CBA3HOCTh

r) [lorpyxenue

a

[IK-1

KacatenbHoe mpocTpaHCTBO K MHOTOOOPa3UIo B TOUKE
— 93TO:

a) MHOXXeCTBO BCEX TOUEK MHOT000pa3us

0) MHOeCTBO BceX KacaTelIbHBIX BEKTOPOB K KPUBBIM,
HPOXOISAIINM Yepe3 3Ty TOUKY

B) MHOXecTBO BceX ()YHKIMI Ha MHOTOOOPa3HH

r) MHOXecTBO BeeX auddeoMmopdu3mMoB

[K-2

JIu-npoun3BoHas BEKTOPHOTO IOJIS 10 APYTOMY
BEKTOPHOMY IOJIK0 — 3TO:

KommyTaTtop naByx
BEKTOPHBIX MOJIEH

[K-2

CeszHOCTh JIeBu-UMBUTHI — 3TO:

a) JItoOast CBSI3HOCTH HA MHOTO000pa3nuu

0) CBsI3HOCTB, OIIpE/IEIEHHAs TOJIBKO Ha TIOCKOM
MHOT000pasnn

B) CBA3HOCTH C HEHYJIEBBIM TOPCHOHOM

r) EquHcTBEHHAs TOPCHOHCBOOOHAS CBSI3HOCT,
COXpAaHSIONIAs PUMAHOBY METPUKY

T

VK-6

Ha3oBute cBONCTBO TONOJIOIMYECKOTO POCTPAHCTBA,
KOTOpOE 03HA4aeT, YTO OHO HE pacnajaeTcs Ha J1Ba
HENEPECEKAIMXCS OTKPBITHIX MHOKECTBA.

CBS3HOCTH

OIIK-1

10.

Kak Ha3pIiBaeTcs riagkoe B3aMMHO OJJHO3HAYHOE
0TOOpaKEHHE MEXIY MHOTOO0OPa3HSIMH C TIAJIKIM

Jduddeomopduzm

[K-1

ONEeKTPOHHBIA JOKYMEHT




o0paTHBIM?

11. Kax HaspIBaeTcst oToOpaskeHre, 3a1aromiee KacaTeIbHbIN KacarenbHbrit OIIK-1
BEKTOP KaK MPOU3BOTHYIO MyTH? BEKTOD
12. Kak Ha3pIBaeTCs TCH30P, ONUCHIBAOIINN KPUBU3HY TeH30p KPUBU3HBI IK-2
Pumana

pUMaHOBa MHOT0O0pazusi?

ONEeKTPOHHBIA JOKYMEHT
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