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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamMma qucuIuimHb (Moayis) «/luddepeHmnuanbaas reOMeTpHs» COCTaBICHA
B COOTBETCTBUU C (efiepalbHbIM T'OCYIapPCTBEHHBIM O0Pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpa3zoBaHus — Oakanaspuat 1o cuneruansHoct 02.03.01 Marematuka 1 KOMIBIOTEPHBIE HAYKH,
npodunp «lIporpamma nByx mumiomoB HUY BHID u LY «llpuknagHas MaremMaTtuka u
uHPOpPMATHKa», YTBEPXKACHHBIA MPHKa30M MMHHUCTEPCTBA HAYKHM W BBICIIEro 00Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

Wzydyenne mucuurmmabl (Moayns) «JluddepeHnmansHas TreoMeTpUsi» BaXXHO IS
MOHMMAHUSA CBOMCTB KpPUBBIX U IOBEPXHOCTEW, 4YTO JIEKUT B OCHOBE MHOTHUX oOsacreit
MaTeMaTHKU U (U3UKHU, BKIIOYas TEOPHUIO OTHOCUTEIILHOCTH M COBPEMEHHBIE METOJbl aHAIIN3a
naHHbix. JucuunianHa (MOIyJb) pa3BUBAET AHATUTHYECKOE MBIIUICHHE W HAaBBIKU PAaOOTHI C
MHOT000pa3HsIMH, YTO CIOCOOCTBYET PEIICHHUIO CIIOKHBIX 3a/1a4 B HAYKE M TEXHHUKE.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
«IIporpamma ayx qurmuiomoB HUY BIID u LY «llpuknaanas marematuka U MHGOpMaTUKa» U
BXOJUT B BapHaTUBHYI0O 4YacThb bioka 1, ¢gopmupyemyro yyacTHUKaMu 00pa3oBaTeIbHBIX
OTHOILICHHUH.

JucuunnrHa (MOyib) sBJIsETCS BBIOOPHOM M JAOCTYMHA AJIs U3y4eHus Ha 3 win 4 Kypce
B 5, 6, 7, 8 cemecTpax Ha BbIOOp. JlOoCTymHA K U3YUYEHUIO MOCIIE YCIICITHOTO OCBOCHHUSI TUCITUTUTHH
(Momyneit): «Maremartuueckuil ananu3» U «JIuHeinas anre6pa» mim «OCHOBBI MaTEMAaTUYECKOIO
aHaJIu3a 1 JMHEHHON areOpbI».

Heap u3yyeHuss JMCHMILIMHBI (MOAYJISA). OCBOCHHE METOJOB aHajIM3a M OIMCAHUS
reOMETPUYECKUX OOBEKTOB C MOMOILIBI0 AU (epeHInanbHbIX U aHAIUTHYECKUX WHCTPYMEHTOB
JUISl IOHUMAaHUs! UX JIOKIbHBIX U IVI00AJIbHBIX CBOMCTB.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— H3YYUTb OCHOBHBIE TMOHATHS W MeTOJbl Au(QepeHInanbHOol reoMeTpur, BKIHOYast
TEOPUI0 KPHUBBIX U IMOBEPXHOCTEH, TEH30pHBbIM aHanu3 U AuddepeHunanbHble (HOPMBI, A
NOHMMAHHUS FEOMETPUUECKUX CTPYKTYP B MHOIOMEPHBIX IIPOCTPAHCTBAX ;

— OCBOUTH BBIUHCIIMTEIBHBIE METOIbI M aIrOPUTMBI U1 aHajIu3a TIEOMETPUUYECKHUX
XapaKTEpUCTHK, TAKUX KaK KPUBH3HA, HOPMaJIM M MHTErpajbl 10 KPUBBIM M IOBEPXHOCTSAM, C
HCIIOJIb30BaHNEM MaTeMaTHYEeCKOro armnapara;

— TMPUMEHUTh 3HaHWUS JAudPepeHInanbHON TeOMETPUM B KOMIIBIOTEPHBIX HayKax,
BKJIIOYAs 3aJauyd KOMIBIOTEPHOH Trpaduky, MOAETUPOBAHMUS TPEXMEPHBIX OOBEKTOB U
ITOPUTMOB MAILIMHHOTO 00Y4YEeHMUS;

— Ppa3BUTb HaBBIKU PELIECHUS MPHUKIAIHBIX 3a/1a4 U aHAJIW3a T€OMETPUUYECKUX MOl B
KOHTEKCTE MaTEMaTUYECKUX JJOKA3aTENbCTB U BEIYUCIUTENBHBIX DKCIIEPUMEHTOB.

B pe3yabTare 0CBOCHUS IUCHHUILIMHBI (MO1YJIAA) 00YYAKOIUMICS T0JI5KEH:

3Hamy:

— OCHOBHBIE TMOHATUSA  OOWmeH  TOHmoJoruM  (TOMOJIOTMYECKHE  IMPOCTPAHCTBA,
HENPEPbIBHOCTh, KOMIIAKTHOCTb, CBI3HOCTh) U UX IPUMEHEHHE K MHOT000pa3HsM;

— ompeAesieHUs TIaJIKUX MHOrooOpas3uii, riaagkux oroOpaxkeHuit, nupheomopPpusmMoB u
X KIIFOUEBBIE CBOMCTBA;

— TEOpHIO KacaTelbHBIX MPOCTPAHCTB, BEKTOPHBIX MOJeH, ckoOku JIm W MX poib B
g depeHIraIbHON reoMeTpuy;

— OCHOBBI TEH30PHOI'O MCUHUCIIEHUS: TUIIBI TEH30POB, ONEPALMU C HUMH, KOBapUaHTHAs
NIPOM3BOJIHAS U CBSI3HOCTH;

— OCHOBHBIE OOBEKTHI PHUMAHOBOW TE€OMETPHH: METPUKY, T'€OAC3MUECKUE, KPUBU3HY
(Ten3opsl Pumana, Puuun, ckanspHyo KpUBHU3HY);

DNEeKTPOHHBIA JOKYMEHT



ymembw:

— QaHaNU3HUpOBATh  TOIOJIOTUYECKHUE CBOMCTBAa MPOCTPAHCTB W  MHOrooOpasuii
(xaycmophoBOCTb, KOMIIAKTHOCTb, HATMUUE TTIaJAKOU CTPYKTYPHI);

— paboTaTh ¢ TJIAAKAMU OTOOpaXEHUSAMH, CTPOUTH TudPeoMopdu3MbI, MPUMEHSTH
TEOpeMy cap/a;

— BBIYUCIIATH KacaTeNIbHBIE BEKTOPHI, HCCIENOBAThH BEKTOPHBIC TOJs, paboTarh Co
cko0Oxoi Jlu;

— OIepUpoOBaTh TEH30PHBIMH TIOJSIMH, BBIUKCIATH KOBAapHAaHTHbIE MPOU3BOAHBIE,
MIPOBEPATH CBOMCTBA CBA3HOCTEN;

— pemath ypaBHEHHUS T'€OJe3WYECKUX, BBIUUCIATH CUMBOJBI Kpucroddens u TeH30pbI
KPUBU3HBI JJI5 3aJJaHHBIX METPHK;

enademp:

— MaTreMaTUYeCKUM amnmapaTtoMm oOmed u quddepeHInaTbHON TOTIOIOTHH IS aHAIn3a
TEOMETPUUECKUX CTPYKTYD;

— w™erogamu  AuddepeHnnanbHol  TeOMETpUM,  BKJIIOYAas  KOOpJAWMHATHBIE U
0eCcKOOpIMHATHBIC BHIYHCIICHHUS;

— HaBBIKAMH pPA0OTHl C TEH30paMU U PUMAHOBBIMU METPUKAMU B (PHU3UYECKUX H
TEOMETPHYCCKHUX TPHUIIOKEHUSX;

— CIOCOOHOCTBIO TMPUMEHSTH MOJYYEHHBIC 3HAHUS [UIsI PEIICHUS 3aJad B TEOPHH
MHOT000pa3uii, 0011Ieil TeOpUr OTHOCUTEIILHOCTH U CMEKHBIX 00JIacTsIX.
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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 CaMOCTOSTENEHON PabOThI 00YyUJaIOIIUXCSL:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh IAHHBIE U3 Pa3INIHBIX
VMCTOYHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyITNPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
MOJTydeHHON MH(pOpMAIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATSIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJH,
PECYPCOB U OTpaHUYCHUH BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX IUCIMIUIMH; METOIBI U
001acTH MaTeMaTHYECKOTO MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaan3aliu
nuddepeHInanbHBIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH

DNEeKTPOHHBIA JOKYMEHT




MaTeMaTUYECKOH JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTUYeCKON CTaTUCTUKHU
U CITyYalHBIX MIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(hecCHOHATIBHON NEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasl TPEOOBAHUS
Oe3onacHocTU MH(POPMALIMOHHON 0€30MaCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00JIaCTH pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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3. TemaTu4yeckuii mjian

Nemr/

HaunmMmeHnoBaHue
pa3aesia I CHUILTUHbI
(MoayJin)

TpynoeMkocTh, akageMH4YeCKHEe YaChl

Ounas ghopma

KonTakTHas pabdora

Jleknun

CeMuHapsbl
(mpakTHYecKue
3aHATHSA)

Kontp
0J1b

CaMmocrosiTe/ L
Has pa0orta

TKY
(Tekymui
KOHTPOJIb

ycrneBaeMocCTH)

Tomonorus

4 4

20

IToaroroBka
ceMuHapy,
Jomariinue
3aaHUs

I'mankas crpykrypa

20

IToaroroBka
CEMHHApY,
Jomariiaue
3aaHUs

KacarennHoe
MIPOCTPAHCTBO

20

[ToaroroBka k
ceMUHapy,
Jomaiiinue
3a/1aHus,
Kontponbphas
pabota

Bexropnblie noss

20

IToaroroBka k
ceMuHapy,
Jomaiiinue
3aJJaHUs

HuddepenunpoBanue

20

IToaroroBka k
ceMuHapy,
Jomaiiiaue
3aJaHUs

PuMaHOBEI
MHOT000pa3us

10

IloaroroBka k
CEeMHHApY,
Jomaiiinue
3aJaHUs

WnTterpuposanue

10

IloaroroBka k
CEeMHHApY,
Jomaiiinue
3a/laHus,
Kontponphas
paboTa

3auem ¢ oyeHKOI

10

Hmozo:

30 30

10

120

Obvem oucyunaunovt (Mooyns)
(6 ax. u.)

190

Obvem Ooucyunaunvt (MoOoyns)
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaumeHoBaHue pazaeJia Conepxanue TUCHUILTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)

1 Tomnonorus Tononornyeckoe MpOCTPaHCTBO U TOMOJIOTHIECKHE MHOT000Pa3Hsl.
I'omemopdhr3MBI 1 HEpEepBIBHBIE 0TOOpaskeHmsI. Orepauy Hal
TOIOJIOTHUECKIMHU IPOCTPaHCTBAMHU

2 I'nankas cTpykTypa [onsTHe kapThl U atiaca. [ magkue muorooopasus. [lpumepst
MHOT000pa3uii. MopduzMbl MHOT0OOpa3ui, nuddeomopduzm. Panr
otoOpakeHns. OToOpaXeHHS TIOCTOSHHOTO paHTa M IIOAMHOT000pa3ys
Jlemma Cappa 1 TeopeMbl 00 anmpoKCUMAaLIUH.

3 KacarenpHoe mpocTpaHCTBO Tpu onpexnenenus kacatenbHoro Bekropa. [Ipoussognas Jlu.
Huddepennman orodpaxeHus.

4 Bexrophslie nosns BekTopHbI€ 1 KOBEKTOPHBIE TI0JIsA, ONIEPATOPHBIE OIS, OIS
OUNMHEHHBIX U KBagpaTHUHBIX Gopm. [lepBas 1 BTopast KBagpaTHUHbIE
¢dopwmel. [lonarue quddepenumansuoit popmer. Onepanum Hax
muddepennmansHeME GopMamu. Iuddepennnposanue. [Ipumepsr
TCH30PHBIX noJjeun u Oorncpanuy HaJl HUMH.

5 Hduddepenunpoanne Kosapuantnoe nuddepennmposanre. Cumponsl Kpucrodens u nx
BBIYUCIICHUS

6 PumanOBBI MHOTOOOpa3Us Mertpuka n PumanoBa mHOT00Opa3ue. PuMaHoBa CBSI3HOCTS.
[TapannenbHbIi NEPEHOC U TOEIE3UNUECKUE

7 WNHTerpuposBanue [InoTHOCTH M MHTErpUpPOBaHKE IIOTHOCTEN. OpHeHTaIHs Ha

MHOT000pa3nu. MHOroOOpasue ¢ KpaeM 1 HHAYIHUPOBaHasi OPHEHTALIHSL.
WnTerpuposanue quddepenimanbHex GopM. MHTErpHpoBanme
T depeHuInanbHBIX HOpM.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:
1. Mycun, }O. P. Tenzopubiii aHanu3. BBOIHBIN Kypc C NPHIOKEHUSMU K aHAIH3Y U

reomeTpun : yueOHuk mns By3oB / 1O. P. Mycun. — 2-e u3zn., mepepad. u mom. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 184 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-06198-7.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/563579.
2. KamnkaeBa, JI. C. Maremarnueckuil aHaju3: Teopusi MpenesnoB, nuddepeHranisHoe

ucuuncienue : yaeonuk ans By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. u gomn. — MockBa :
WznatenbctBo FOpaiit, 2025. — 246 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-04898-8.
— Tekcr : oanekrponsbli // OOpa3oBartenbHas 1miatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/563592.

3. Iloramos, A. II. Marematnyeckuii aHanu3. JuddepeHnuanbHoe W HHTETPaTIbHOE
ucuncieHue GyHKIUN OIHOW MepeMEeHHON : Y4eOHHUK U MpakTukyM aist By3oB / A. I1. Tlotamos.
— Mocksa : U3natensctBo FOpaiit, 2025. — 507 c. — (Briciiee o6pazoBanue). — ISBN 978-5-
534-19121-9. — Tekcrt : anekTpoHHEI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/569097.

Hononnumenvnan r1umepamypa:
1. Canpgpakosa, E. B. ludpdepenunansabie GopMbl Ha IIaIKMX MHOTOOOPa3HsIX : y4eOHUK

i By3oB / E. B. Canznpakosa, E. B. Cymun. — 2-e u3n. — Mocksa : U3znarensctBo FOpaidT,
2025. — 138 c¢. — (Beicmee obOpazoBanme). — ISBN 978-5-534-10988-7. — Tekct
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:

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

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieurBaroleil mpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliH, a TaKKe
MIOMEIIEHUS Il CAMOCTOSATENIBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICHMATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpPEeACTaBICHUs ydeOHOU
uH(popMalu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIsA) 00eCcTIieynBaeTCsl B y4eOHBIX ayIUTOPHIX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;
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— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJbKYyJIATOPAMH;

— CIeNUaTM3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHEeM  JOCTyNa B JJCKTPOHHYI  HH(GOPMAIIMOHHO-0Opa30BaTEIbHYIO  Cpeay
YHuBepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YUCJIE JJIGKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPO(ECCHOHAIBLHBIM 0Oa3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasa Ccbuika
(M3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gaussix mus | T-cnenuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensnonHOE
Bpay3sepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE | CBOOOHO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHseMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4€Ta BPEMEHM:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucreMbl ynpaBjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonHoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonHoe
CnpaBo4YHO-TIPABOBBIE CHCTEMBI:
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Koncynerantllntoc: cipaBouHO-TIpaBoBas OTEUECTBEHHOE | JIMIICH3UOHHOE

crcTeMa

Cpe/cTBa AHTHBMPYCHO# 3aLUTHI:

Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpennbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npornecce nzydenust nucuruinael (Moayns) «/luddepeHnmansaas reoMeTpus» B paMKax
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH MCIIONB3YIOTCS TaKue BUABI Y4eOHOH pabOThI, KaK JICKIHH,
CEMHUHApbl, KOHTPOJIbHbIE pabOThl, JJOMAIIHHE 33JaHus, a TaKkKe pa3IUYHbe BUIbI
CaMOCTOSITENIbHOM pa0OThl 00YyYaroIIMXCS IO 3aJaHUI0 IPENoJaBaTelis, HANpaBICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHATBHOW  JIGKCHKH,  3aKpeljieHHe  MPaKTHYEeCKHX
pohecCHOHANBHBIX KOMIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIHUI: KpaTKO M CXEMaTH4HO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaTbCsi B MaTepuane He YAaercs, clieAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTENs M YUaCTHE B IUCKYCCHU.

Jlis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMON OOCYKACHHUS, POYUTATh HEOOXOIMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BHICKAa3bIBasi CBOM MHEHMS M apIyMEHTUDPYS UX.
[lpr oTBeTax Ha BOMPOCH MPEMONABATENsI CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH O0CYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Ham nOMaNTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBIMOIHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA JTArbl, 9YTOObI
n30exaTh TEeperpy3kd W JIydlle yCBOWTH Marepuai. VMcmonp30BaTh pa3iudHbIE WCTOUHUKH
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

L{enb KOHTPOJIBHOUM PabOTHI - MOTYYUTh CHEIUAIBHBIC 3HAHUS 110 OAHON MM HECKOJIBKUM
TEeMaM TUCHUIUIMHBI (MOYJIs) U TIPOJEMOHCTPUPOBATh HABBIKHK UX MPAKTHYCCKOTO TPUMEHEHHUS.

Camocmosmenvnasa paboma — paboTa CTYICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yUYEHHE OTJEIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosSTeNNbHON pabOThI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHrajaMH NP MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCITEKTaMH JISKIHiA (00paboTKa TEKCTa), TOBTOPHOE U3yUCHHE yUeOHBIX MATEPHUAJIOB, TIJIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JOMOJHUTEIBHBIX TEM, BBIOIHEHHE YIeOHO-UCCIICIOBATEIILCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumimuae (Moay.ao) «AuddepeHunanbHass reoMeTpus»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCYIIECTBISeTCS B (opme
3auema ¢ OWEHKOW, TP ITOM TIPOBOJUTCS OIIGHKAa KOMIICTCHIMH, CHOPMHPOBAHHBIX I10
JHUCIHIIHHE.

JInsi OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W TMPOMEKYTOYHOM aTTeCTaI[iu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

Jecarubannbuas IlaTudamnbHas O0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4er
OLIEHKA OLIEHKA 00yuyeHus 1o JUCHUILINHE (MOLYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, "

8 OTIMYHO 3a4TeHo rIyOOKO  OCMBICISeT AucHMIUIMHY. OH
CaMOCTOSITEIBHO u JIOTHYECKH
MIOCJIE/IOBATEIIbHO OTBEYAET Ha BCE BOIPOCHI,
aKleHTUpysT BHHMaHWe Ha  Haubolee
BAYKHOM. YMmeer aHAJIU3UPOBATh,
CpaBHHBATH, KIacCU(UITUPOBATH, 000011aTh,
KOHKPETH3UPOBATh W CHUCTEMATH3HPOBAThH
W3Y4YCHHBI Marepuas, BBIICISs KIIOUeBBIC
MOMEHTHl ¥ YCTaHaBIHMBas IPHYHHHO-
ClIe/ICTBEHHBIE CBs3H. UeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHAITN30B u JPYTUX
WCCIICIOBAHNHM, a TaKXKe pelIaeT CIOXKHbIC
3agauyd. CTyOeHT XOpOoWIO 3HaKOM C
METOJaMU HCCIEOBaHMs, HEOOXOTUMBIMH
JUI TIPAKTUYECKOW JEATENBHOCTH, U yMEEeT
CBSI3bIBATH TEOpeTUIeCKUe aCIIeKTHI

JTUCIUIUTUHBL (MOIyJIsl) C TPAKTHYECKUMHU
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn

OIICHKAa

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

3aJadyaMu.

Xoporo

3auTeHo

Xoporiio

3aureHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa

IIOYTH B TIOJIHOM oOBeMe pabodei
MPOTrPaMMBbl U CAMOCTOSITEIBHO, JIOTHYECKH
MOCJIeIOBATENIFHO U BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKI[CHTUPYST BHUMaHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAITM3UPOBATH, CpaBHUBATE,
KJIACCU(UIMPOBATD, 00001maTh,
KOHKPETH3UPOBATh W CUCTEMATH3HPOBAThH
W3Y4YEHHBINA €ro

KIIIOYCBBIC

MaTepHa,
aCmeKThl U

BBIJCIISASA
yCTaHaBIUBas
HIPUYUHHO-CIIEICTBEHHBIE CBSI3U.
DOopMyIUpyET CBOM OTBETHI, YBEPEHHO
MHTEPIPETUPYET PEe3ylbTaThl AHAIU30B H
JIPYTHX MCCIENOBAaHUI, a TaKXKe peIacT
CJIOXHBIE CUTyallMOHHBIE 3a7auu. CTyJeHT
3HAKOM c

Xopouio MCETOdJaMU

HCCIICOBAHU, HEOOXOIUMBIMH IS

HpaKTquCKOﬁ ACATCIIBHOCTH, W YMCECT

CBA3bIBATh TCOPETUICCKHUE ACIICKTHI

nmpeamMeTa C MPaKTHICCKUMU 3aJla4aMu.

5 Y IOBIETBOPUTEIBEHO

3auTeHo

4 Y 10BIETBOPUTENHHO

3auTeHo

CryneHT oOnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOJYJITIO), HO HCIIBITHIBAET
TPYJIHOCTH MPU CAMOCTOSITEIbHBIX OTBETAX
Y UCIIOJIb3yeT HeTOUHbIe (hOpMYIUpOBKH. B
XO0JIc OTBETOB OH JIOMYCKAaeT OIIUOKH,
Kacaroumecs: CcyTd BOIpocoB. CTyaeHT
CHOCOOCH pellaTh TOJIBKO CaMble MPOCTHIC
3a7a4i M BIAQAEET JIUIIE MHHUMAJILHBIM

Ha60pOM METOA0B UCCIICAOBAHUSA.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CTy,E[eHT HC OBJIAACI 00s13aTeNIbHBIM
MHUHHUMYMOM 3HAaHUU 110 npeaMeTy U HE
MOXET OTBETHUTH Ha BOIPOCHI, NAXKE €CJIU

npenogaBareiib  3a4acT JOIMMOJHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Huctumnmua (Moxynb) «JuddepeHunanbHas TeOMETPHUsS» OLEHUBAETCS CIIETYIOIUM
obpazom:
AKTHBHOCTH Bec |KoanuyectBo Onucanune

Jomamnue 3aganus | 20% 13 Ha6op 3amau o Temam Henenu

AynuTtopHas 15% 14 AKTHBHas paboTa CTyJIeHTa Ha CEMUHApe

pabora

KonTponbHbIe 30% 2 [TucbmenHnas pabota ¢ HabOpoM 3aay, KOTOpbIE

paboThI HY)XHO PEIINTh 33 OTPaHHYECHHOE BpEMsI
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AKTHBHOCTH Bec |KoanuectBo Onucanne

3ayer c onenkoir | 35% 1 [TucbmMenHas UM ycTHast paboTa HaJ| 3alaHUueM,
HAaIIPaBJICHHBIM Ha [IPOBEPKY MOJIYYCHHBIX 3HAHUH U
HABBIKOB I10 KypCy

@opmyJia pacuéTa HTOrOBOI OLIEHKH 1O JUcuMILInHe (Moay.a10) «/Iuddepenunanbuas
reomerpus». «0,2 x cpeanee 3a gomamnue 3ananus + 0,15 x aynuropnas padora + 0,3 X cpennee
3a KOHTpoJbHBIE paboThl + 0,35 X 3a4eT ¢ OLEHKON».

Texyummii KOHTPOJIb ycIeBaeMOCTH 00y4arOIIUXCs M0 JUCHUILINHE (MOLY110)
IIpuMepHbIe JOMaLIHIeE 3aJaHUS

JlomamHee 3axanne no teme «Tonmosnornyeckne NpoCcTpaHCTBa»

1. IlpuBenuTe mpuUMep TOIMOJOTUM HA MHOXKECTBE M3 TPEX 3JIEMEHTOB, OTIMYHOM OT
JUCKPETHON M aHTUUCKPETHOM. OnpeaenuTe OTKPhITbIE MHOXKECTBA.

2. JIOKa)kuTe, 4TO MepeceuyeHrue KOHEYHOT O YUCIIa OTKPHITHIX MHOXECTB B TOMOJIOTUYECKOM
IIPOCTPAHCTBE SIBJISAETCS] OTKPHITHIM MHOMXECTBOM.

3. Uccnenyiite cBsa3Hocts MHOXecTBa [0,1] U [2,3] ¢ ecTecTBeHHOI! Tomosorueil. SApnsercs
71 OHO cBsI3HBIM? OOOCHYWUTE OTBET.

4. Jlokaxkute, YTO 00pa3 KOMIAKTHOTO MHOXKECTBA ITPH HEMPEPHIBHOM OTOOPAKEHUU TAKKE
ABJIIETCS KOMIIAKTHBIM.

5. OmpenenuTte, Korja JABa TOMOJOTMYECKUX MPOCTPAHCTBA TOMEOMOPGHBI, U TPUBEIUTE
npumMep romeoMopdusma mexay uarepsaiom (0,1) u R.

JloMalHee 3aJaHUe 110 TeMe ATJIACHI H COTJIACOBAHHOCTb»

1. TloctpoiiTe atmac st ABYMEpHOH cdepbl S? ¢ IBYMs KOOPAWHATHBIMH KapTaMu,
HOKPBIBAIOIIUMHU BCIO cepy, U MPOBEPHTE COINIACOBAHHOCTD NEPEXOAHBIX (PYHKIIUH.

2. JlokaxuTe, 4TO TMEPeXOAHbIe (PYHKIUH MEXAY KOOPIMHATHBIMH KapTaMH TJIAJKOTO
MHOTroo0pasus sBisitoTcs 1uddeomopdhuzmMamu.

3. PaccMmoTpuTe atnmac ¢ 0JHOW KOOPIMHATHOW KapTOW HAa OKPYXHOCTH S' M MOKaXKHUTE,
IIOYEMY OH HE ITOKPBIBAET BCIO OKPYXKHOCTh. [Ipemnoxure nononnexue.

4. [lpuBeauTte MpuUMep HECOBMECTHUMBIX aTJIACOB HAa OJHOM U TOM >K€ TOIOJIOTMYECKOM
MHOrooOpasuu. O0bsicCHUTE, I0YEMY OHM HE COTIaCOBaHBbI.

5. Uccnenyiite, kak U3MEHEHHE KOOPJIMHATHBIX KapT BIUSAET Ha CTPYKTYPY arjiaca U ero
COIJIACOBAHHOCTb.

Jomamnee 3axanue no reme «OnpenesieHue KacaTeIbHOr0 NPOCTPAHCTBAY

1. Ompenenure KacarelabHOE TPOCTPAHCTBO K MHOrooOpasuio B TOUYKE 4Yepe3
DKBUBAJICHTHBIE KJIACCHI ITyTEM.

2. Ilokaxxute SKBHUBAJIEHTHOCTh OIpPENENEeHUsl KacaTeIbHOI0 MPOCTPAHCTBA 4Yepe3
MIPOM3BOIHBIE KPUBBIX U U€pe3 MPOU3BOHbIC HAIPABICHHBIX (PYHKIIUH.

3. HaiinuTe 6a3uc kacaTeJbHOrO MPOCTPAHCTBA K R? B MPOU3BOJILHOM TOUKE.

4. Onuumre KacaTeJlIbHOE MPOCTPAHCTBO K TOpy T? B MPOM3BOJILHON TOUKE U HAWIUTE €ro
pa3sMEpHOCTb.

5. PaccuuraiiTe kacaTeabHOE IPOCTPAHCTBO K OJIMHOT000pa3HIo, 3aJaHHOMY YpaBHEHHEM
x*+y*+z2=1 B R?, B Touke (0,0,1).

IIpumepHBbIe BONIPOCHI 11l MOATOTOBKH K CEMUHAPAM

Bonpocs! k cemunapy no teme « TeH30pbl Ha MHOT000pa3usix»
1. Yro Takoe TeH30pHOE MoJIe Ha MHOT00Opa3uu? Kakosa pons tuna (k, 1) rerzopa?
2. Kak omnpezaensiercs TEH30pHOE IPOU3BEJCHHME JBYX TeH30pHbIX moseid? IlpuBeaute
HpuMep.
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3. Uto Takoe CHMMETPHYHBIH M KOCOCHMMETpPUYHBIA TeH30p? Kak OHHM CBs3aHBI C
muddepeHaIbHBIMU popMamMu?

4. Kak Benmyr ce0s KOMIIOHEHTHI TEH30pa IpU IMEpPexXoAe MEXIy KOOPAMHATHBIMU
cucremamu?

5. OOBsICHUTE MOHITHE METPUUECKOTO TEH30pa M €ro CBOMCTBA HA MHOTOO0Opa3uu.

Bonpocsl k ceMunapy no reme «PumManoBa MmeTpuka u 1JHMHA KPUBBIX»

1. Kak ompenensercss puMaHoBa MeTpuka Ha MHorooOpasuu? Kakue TtpeboBaHus
NPEABSIBISIIOTCS K METPUUECKOMY TEH30PY?

2. Kak BBIYMCIHTH AJIUHY TJIaJKON KPUBOK HA pUMAaHOBOM MHOT'000pa3uun?

3. Uro Takoe reone3ndeckas? Kak cBs3aHa reoie3nueckas ¢ puMaHOBOM METPHUKOM?

4. Kak QopmynupyeTcs 3anada 3KCTpeMyMa JUIMHBI KPUBOW M Kak OHA IMPUBOAMUT K
YpaBHEHUSAM I€0/I€3NYECKUX ?

5. Kak cBsi3aHbI NOHSTHSI pPUMAaHOBOW METPUKHU U CKAISIPHOTO MPOU3BE/ICHUS KacaTEIbHbBIX
BEKTOPOB?

Bonpocsl k cemunapy no reme «I'omeomopdusmMbl U HHBAPUAHTHI»

1. Uro Takoe romeoMopdu3M MeEXay TOMOJOTHUECKUMH TpocTpancTBamu? Kakue
CBOICTBa OH COXpaHseT?

2. Kakue Tononorndyeckiue HHBapuaHThI BB 3HaeTe? [IpuBeauTe mpuMepsl.

3. B uém 3akmovaercs oTiimare romeomopduszma ot guddeomopdpuzma?

4. Kak omnpenenuTp, 9To JBa MHOT00Opa3usi He TOMeOMOP(HBI, HCIIONIb3YsI HHBAPUAHTHI?

5. [IpuBeaute mpumep ABYX ToMeoMOp(HBIX, HO He AuddeoMopPHBIX MHOrooOpasuit
(ecnu Takuie U3BECTHBI).

IIpumepHbIe 321aHUA 10 KOHTPOJIbHBIM padoTam

KonTtpoabnas padora Ne 1

Jaiite onpeeneHe TonoJIOrH4ecKOro NPOCTPaHCTBA U IPUBEANTE TP NIPUMeEpa.
Urto takoe 6a3uc Tononoruu? [puBeaure npumep 6a3zuca Ha MHOXKECTBE R.
Jlokaxure, 4To 00BeIMHEHHE TI000T0 CeMecTBa OTKPBITHIX MHOKECTB OTKPBITO.

4. Omnpenenure romeomoppusM. Spnstorcs i untepsan (0,1) u R romeomopdubIMU?
Obocnyiite.

5. Jlalite ompeneneHue TOIMOJIOTMYECKOTO MHOroooOpasus. Ilouemy mokxanbHas
€BKJIMJIOBOCTh BaykHa?

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

7. aiiTe onpeeneHre KOMIAKTHOTO MPOCTPAHCTBA U PUBEANTE IPUMED.

8. OmnwmmuTe MOHATHE aTiiaca Ha MHOT00Opa3uu. UTo 3HAYHT, UTO aTiiac COTJIaCOBaH?

9. UYro Takoe riaakoe MHOrooopasue? Yem oHO OTIIMYAETCS OT TONOJIOTHYECKOT0?

10. Omnpenenure muddeomopdusm Mexay TNagKUMH MHOTooOpasusmu. IlpuBennte
npuMmep.

11. Yto Takoe morpyxeHue u 4TO Takoe BIoKeHHe MHOrooOpa3usa? [IpuBenure mpumepsl.

12. Yewm otnmyaercs MHOrooOpasue ¢ rpaHuIlel 0T 0OBIYHOI0 MHOT000pazus?

13. Omnwumute mporece CriaKuBaHMsI TOTIOJIOTHIECKOTO MHOTO00pa3Hsl.

14. Jlaiite ompenesieHUe KacaTelbHOIO IMPOCTPAHCTBA K MHOTOOOpPas3Hi0 B TOYKE 4Yepe3
IIPOU3BOJHBIE ITYTEM.

15. Yro Takoe BekTOpHOE Moyie Ha MHorooOpasuu? Ompenenure JIM-MPoU3BOAHYIO
BEKTOPHBIX IOJIEH.

Ll

KonTtpouabnas pa6ora Ne 2
1. Onmnpexnenute TEH30pHOE TI0Je Ha MHOTOOOpa3UM M MPHUBEIUTE MIPUMEP TEH30pa THIIA
(1,2).
2. UYto Takoe TeH30pHAs anre0pa HajJ MHOTooOpa3ueM?
3. OObsicHUTe TOHATHE CBA3HOCTU (a(PUHHONH CBA3HOCTH) M  KOBAPUAHTHOM
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MIPOU3BOAHOM.
4. Omnwuiure napamieiabHbli IEPEHOC BEKTOPHOTO OISl BIOJIb KPUBOH.
5. Kak onpenenuts quddepeHnnpoBaHrue TEH30PHBIX MOICH?

6. Yro takoe pumaHoBa MeTpuka? Kakue cBoiicTBa OHa JI0JKHA YIOBIECTBOPSITH?

7. Kak BBIYMCIUTD JUIMHY TJIAJIKOM KPUBOW HA pPUMaHOBOM MHOT000Opaszuu?
r€0JIE3UYECKYI0 W TNPUBEIUTE

8. Ompenenute

JKCTpeMaliel IJTUHBL.
9. Yro Takoe cBszHocTh JleBu-Uusute? [louemy ona Baxkna?
10. OmnwummuTe TeH30p KpuBU3HBI PuMana. Kakue cumMMerpuun oH yaoBieTBopsieT?
11. Yro Takoe ckanspHas kpuBu3Ha? Kak oHa cBsi3aHa C TEH30pOM KPUBU3HBI?

12. OOBsicCHUTE TOHITHE CEKIIMOHHOW KPUBU3HBI.

YpaBHEHUS

TC€OAC3NYCCKHUX

KakK

13. Tlokaxwute, 4TO CBA3HOCTH JIeBH-UHBHUTHI COXpaHSET METPUICCKUI TCH30D.
14. PaccuwuTaiiTe 1Hy KpUBOM Ha chepe ¢ pUMaHOBOW METPUKOM, 3aJaHHOM CTaHAAPTHON

METPHUKOH.
15. OOGcynute CBS3b MEXIY I'€OJIE3MYECKUMHU U MapauleIbHBIM MEPEHOCOM BEKTOPHBIX
IIOJIEH.
3aganus 1719 NPOMEKYTOYHOM ATTECTAMH IO JUCHHUILINHE (MOAYJIIO)
Ne n/m 3aganue OtBer Kommnerenuus
1 Kax HaspIiBaeTCs TOMOIOTHIECKOE MPOCTPAHCTBO, B I'mankoe YK-1
KOTOPOM OIIpesieNieHa IIaiKast CTPyKTypa? MHOroo0pasue
2 HazoBute oToOpaxkeHue, KOTOpPOE SABISIETCS B3aUMHO Hubdeomopdmzm YK-1
OJTHO3HAYHBIM U TJIAJAKHM MEKAY MHOT00ODa3HsIMU.
3 Kak Ha3pIBaeTCsS MPOCTPAHCTBO KacaTeIbHBIX BEKTOPOB Kacarenbnoe YK-1
B TOUYKE MHOroo0pasus? IIPOCTPAHCTBO
4 Kak maszpiBaeTcs omnepalius, KoTopas 0TodOpaxkaeT [IponzBoanas Jlu YK-1
BEKTOPHOE I0JIE B IPYroe BEKTOPHOE MoJie?
5 Kak Ha3piBaeTcs nepBast kBaapatuuHas popma [TepBas YK-1
MOBEPXHOCTH? ¢dbyHIaMeHTanbHas
dhopma
6 Kax Ha3pIBaeTCs CUMBOJI, HCTIOIB3YEMBIH IS 3aaHMUs CHUMBOJIBI VK-1
KoBapuaHTHOTO AupdHepeHpoBaHms? Kpucrodens
7 Kax na3piBaeTcst METpHUECKU TEH30p Ha PUMaHOBOM PumanoBa metpuka OIIK-1
MHOT000pasun?
8 Kak HaspiBaeTcst KpuBasi, KOTOpast JOKAJIBHO I'eonesnueckas OIIK-1
MUHHMHU3UPYET AJIMHY HA pPUMAaHOBOM MHOT000pa3uu? KpHUBast
9 Kak Has3bIBaeTCs onepanus HHTErpUPOBaHUS WnTerpuposanue OIIK-1
muddepeHnnansHbBIX GOpM Ha MHOTOOOpa3nu? JudpepeHInaATbLHBI
X popm
10 Kak na3zpiBaeTcst oToOpaXkeHue, 3aaro1iee TIaaKyko ATtnac T1K-1
CTPYKTYpYy Ha MHOrooOpa3uu?
11 Kax mHaspIiBaeTcs TeopeMa, yTBepKaaromias, 9ro Jlemma Cappa IIK-1
MHOX€ECTBO KPUTUYECKUX 3HAUECHUH 0TOOpaKeHHs
HUMeeT Mepy HOJb?
12 Kak naspiBaeTcst oToOpaXkeHue, y KOTOpOro paHr OTto0Opaxenue [K-1
MIOCTOSTHEH Ha BCEM MHOT000pa3uu? MTOCTOSTHHOT'O pPaHTa
13 Kak Ha3piBaeTcs koBapuanTHoe n1u¢depeHIrpoBaHue KoBapuanTtHoe [K-2
BEKTOPHBIX MOJIEH Ha MHOroo0pazuu? muddepeHuInpoBan
ne
14 Kax maspIBaeTcs mpoiiecc mepeHoca BeKTopa BAOIb [TapamensHbIiA IK-2
KPHUBOH C COXpaHEHUEM KOBapUaHTHOTO nepeHoc
muddepenuupoBanus?
15 Kak Ha3piBaeTCsl OpHEHTHPOBAHHOE MHOTO00pa3ne C MHuoroobpasue ¢ [K-2
Kpaem? KpaeMm
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16 Kak naseiBaetrcs quddepennuansuas popma crenenu 1? 1-popma YK-1
17 Kak naspiBaetcs onepanus nuddepeHIrpoBaHus Buemnee YK-1
madepeHnnaTbHEIX Hopm? maddepeHpoBaH
ue
(muddepenunan)
18 Kaxk HaspIBaeTcs mpocTpaHCTBO, HA KOTOPOM Tonomornueckoe YK-1
oTpeIeCHBI TTIaaKkne GYHKIUA U KapThI? MHOT000pasue
19 Kak Ha3zwiBaeTcst oTroOpakeHue, o0paTHOe K OO6patHoe YK-2
mddeomopduzmy? muddeomopduzmy
20 Kak Ha3piBaeTcs (hyHKIUS, 33]1ar01Iast TOKATBHYIO Kapra YK-2

KOOPJAMHATHYIO KapTy MHOT000pa3us?
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