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AHHOTAIUA

Juctumnnna "TexHonorus: ouuppoBKH TPEXMEPHBIX 00OBEKTOB" BXOIUT B 00pa30BaTEIBbHYIO TPOTPaMMy BBICIIETO 00pa30BaHMs 110
HampasieHuio noxproroBku/cnenuanbHocTd 09.03.01 "HMHdopmartuka u BBIUHCIHMTENbHAs TexXHHMKA" HampasieHHocTH 'IIporpamMmuoe
obecriedeHre CPEICTB BBHIYMCINTENBHON TEXHUKH M aBTOMAaTH3MPOBaHHBIX cucTeM'". Jlucrmmnmaa peanusyercs Kadenpoit npukitagHoi
MaTeMaTHKH, THPOPMATUKU U HHPOPMAIIMOHHBIX TAMOXKEHHBIX TexHonorui (Kadenpoii 2).

JlucuuninHa HanesleHa Ha opMupOBaHUE y BRITYCKHUKA CIICTYIOIINX KOMITETCHIINIL:

VK-1 "Cnoco0eH OCyIIeCTBIATh MOUCK, KPUTHYSCKHI aHAJIN3 U CHHTE3 MH(OPMAIMH, MPUMEHATh CUCTEMHBIA TOIXOM IS
pelLIeHUs TTOCTABJICHHBIX 3a1a4"

I1K-8 "CniocobGeH opraHu30BaTh NPOBEACHHE PAOOT IO BHIIOIHEHHIO HAYYHO-UCCIIEIOBATENBCKIX U OIBITHO-KOHCTPYKTOPCKUX
pabor"

CozeprkaHue TUCIHUIUIMHBI OXBATHIBACT KPYT BOIIPOCOB, CBSA3AHHBIX C MPHHIMIIAMI MaTeMaTHYECKOTO MOIEINPOBAHUS TPEXMEPHBIX
0OBEKTOB T10 MacCHBY 3aIaHHBIX TOYEK; METOAUKAMH ITOJy4eHHsI HaOopa BEPIIMH VIS TOCTPOCHHS TPEXMEPHBIX 0OBEKTOB.

INpenonaBaHue IMCIUILUTMHBI MPEXyCMaTPUBAET CIEMYIOIHe (OpMBI OpraHM3alNH yJIeOHOTo Tpolecca: JEKIHH, I1abopaTopHbIe
paboTHI, caMOCTOsITETbHAs paboTa 00yJaroIerocs, KOHCYIBTAINH.

IIporpaMMoii IMCLMIUIMHBI NIPEXYyCMOTPEHBI CIEAYIOMINE BUIBI KOHTPONA: TEKyIUH KOHTPONb YCIEBA€MOCTH, IPOMEXKYTOYHAs
arrectanus B Gpopme 3Kk3aMeHa.

O6mas TpyI0eMKOCTh OCBOSHHSI AUCIUILIMHBI COCTABIAET 3 3aUETHBIX eANHUIEL, 108 qacos.

S13bIk 00y4EHUSI 110 AUCHUILIHHE "pycCKuii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Ilenn npenofgaBaHus JUCHUILIUHBIL
Llenu quCIUTUINHBL:
- ®opMupoBaHHE Y CTY[ACHTOB IIPECTaBICHNUS O IPHHIMIAX OLU(PPOBKU TPEXMEPHBIX 0OBEKTOB,
- O0y4eHus CTYJCeHTOB 6a30BbIM HaBbIKAM MaTEMaTH4YECKOTO MOJICIUPOBAaHUS TPEXMEPHBIX 00BEKTOB Ha Oa3e Habopa BEepIINH,

- O3HaKOMJICHUE CTYJICHTOB C METOJMKAaMHU allPOKCUMAIUH JUIS BBISIBICHHS TPEXMEPHbIX rpauuecKux MPUMUTHBOB.

1.2. JlucuuminHa BXOXUT B COCTaB 4YacTH, (OPMHpPYeMOil yYacTHHKaMH 00pa30BaTeIbHBIX OTHOIICHHH, 00pa3oBaTeNlbHOM

mporpaMmsl Beiciiero oopasosanus (najiee — OI1 BO).

1.3. IlepeyeHs MIaHAPYEMBIX PE3YIBTaTOB 00yUYECHUS IO JUCLUIUINHE, COOTHECCHHBIX C IUNTAaHUPYEMBIMH pe3yisraraMu ocBoeHns OI1
BO.
B pesynbrare u3ydeHHS AMCHMIUIMHBI OOydaromuics AODKEH oO0NajgaTh CIHSAYIOIMMH KOMIICTCHIMSIMH WM HX YacCTSAMH.

Komnerenmun u WHAUKATOPBI UX JOCTHIKCHUSA ITPUBCIACHBI B Ta6HI/IHC 1.

Tabmuna 1 — [TepeueHp KOMIIETCHIMI U HHIUKATOPOB HX IOCTHKCHUS

Kareropust
Kon n nanmenoBanue
(rpynna) Kon n HanMeHOBaHMe HHAUKATOPA JOCTHKEHHS] KOMIIeTeHIIMHI
KOMIeTeHIIHH
KOMIIeTeHIIUU
YHuBepcasbHble YK-1 Cmoocoben ocymectBiate YK-1.3.1. 3Hate Meromukm cOGopa M 00paboTku HHGOpPMaNUH;
KOMIETEeHIINH HOHMCK, KPUTHYECKHH aHAIM3 M aKTyallbHble POCCHHCKHE M 3apyOeKHbIe HCTOYHHKU MH(OpMAIUy B

cuHTe3 MH(OPMAIMK, TNPUMEHATH cepe NpodecCHOHANBHOH AEATEIBHOCTH; METOX CHCTEMHOTO

CHCTEMHBIH IOAXOJ IS PEHICHUs aHaIn3a

MOCTAaBJICHHBIX 3a/1a4 VYK-1.V.1. YMeTh NpUMEHATH METOMKHU MOUCKA, cOopa U 0OpabOTKH
HHOOPMAIMK; OCYIISCTBIATh KPUTHUSCKHH aHaNIW3 M CHHTE3

HH(DOPMAINH, TOITYyIEHHO U3 Pa3HBIX HCTOYHHKOB

Ipodpeccuonanpupie [IK-8  Crocoben  opranmsoBath [1K-8.3.3. 3HaTh HampaBieHHOCTb, ILEIM W 3aJa4yd  HAy4HO-

KOMITCTEHIIUI TpoBeAeHNE PAOOT MO BEIIOIHEHUIO HCCIEIOBATEINBECKIX u OIIBITHO-KOHCTPYKTOPCKUX pabor,
Hay4YHO-HCCIIEIOBATEIIECKUX ¥ OTBEYAIOIINX TEMATHUKE OpraHU3aliH
OIBITHO-KOHCTPYKTOPCKUX PabOT TIK-8.V.1. VYmerb o0OpaOarTbiBaTh ¥ aHAJIM3UPOBATh HAy4YHO-

TEXHUYECKYIO HH(POPMALIMIO U Pe3YIbTaThl HCCICIOBAHNS, YIPABIATh
pecypcaMH  COOTBETCTBYIOIIETO  CTPYKTYpPHOTO — IIOApa3IeNICHUS
OpraHM3alliMl TIPH BBIOJHEHHH HAyYHO-HCCIICIOBATENbCKUX H
OITBITHO-KOHCTPYKTOPCKHX padoT

TIK-8.B.2. BnageTp NMpakTHYECKHM OIBITOM PYKOBOJACTBA TPYIIION

Pa3pabOTYMKOB IIPH MPOBEICHUN

2. MecTo qucuMILIMHBI B cTpyKType OII

Jucuurniaa MOXXET 0a3upoBaThCs Ha 3HAHUSAX, paHee MPHUOOPETEHHBIX 00YYAOIIUMHUCS TPH U3YUCHUH CICAYIOMINX AUCIUILIHH:
- Maremarndeckue METObI U MOAEITH

- MeTonbl onTHMaIbHBIX PEIICHUI

3HaHI/I$I7 TIOJTYYCHHBIC ITPU U3YUCHHUU MaTrepurajia ﬂaHHOﬁ JUCHUIIIIMHBI, UMEIOT KaK CaMOCTOATEIIbHOC 3HAYCHHUE, TaK U MOTYT OKa3aThb

BJIMSIHUAC HA MPAKTUKH, TOCYHJAPCTBCHHYIO UTOTOBYIO aTTECTALMIO U BBITIOJIHCHUE BLIHyCKHOﬁ KBaHHq)HKaIlHOHHOﬁ paGOTLI,

3. O0beM U TPYI0EeMKOCTh TMCIHUIIIMHBI
Jannbie 00 o0mmemM o0beMe JUCHUILTUHBI, TPYIOEMKOCTH OTACIbHBIX BUIOB Y4eOHOH paboThl MO AMCIMIUIMHE (M pachpencieHue
9TOH TPYAOEMKOCTH 110 CEMECTPaM) MPEICTABICHBI B TAOIHIIE 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCHHUILITHHBI

TpynoeMKOCTB 10 ceMecTpam
Buj yue6Hoii paGoTbi Bcero
8

O0uast Tpy10eMKoOCTh AucuunIunbl, 3E/4yac. 3/108 3/108



TpynroeMkocTh 10 cemMecTpam
Bupn yueGHoii paGoTsl Bcero
8

M3 HUX Y2COB NPAKTHYECKOH MOAr0TOBKH 10 10
AyIuMTOpHBIE 3aHATHS, BCEro Yac. 30 30
B TOM UHCJIE:
- nexkuuu (JI), yac. 10 10
- npaktryeckue/cemunapckue 3anatus (I13, C3), vac.
- naboparopusie padotsl (JIP), gac. 20 20
- KypcoBoii mpoekt/padora (KII, KP), gac.
DK3aMeH, Jac. 36 36
CamocrositesibHas padora (CPC), Bcero uac. 42 42

Bua npoMeskyTouHoM arTecTranuu: 3a4eT, 1ud@. 3adet, sx3amen (3auet, dudd. 3a4, Ik3.) OK3. OK3.

4. Conep:kaHue TUCHUTLTHHBI

4.1. PacnpeneneHne TPyIOEMKOCTH TUCHHILUIMHBI IO pa3aeiaM U BUIaM 3aHATHIL.

Pa3z[em,1, TEMbI JUCHUIUIUHBL U UX TPYAOEMKOCTD IPUBEACHLI B Tabnuue 3.

Tabnuua 3 — Pa3zesbl, TeMbl JUCIUIUTHHBL, UX TPYIOEMKOCTb

3 KIl/
Jleknumn, JIP CPC

Pasnesibl, TeMbl JHCHUTIHHBI (C3), KP
qac. qac. qac.

yac. yac.

Cemectp 8

Pa3zzen 1. MeToznpl ou(pOBKH TpEXMEPHBIX 0OBEKTOB 4 0 8 0 16
Tema 1.1. Knaccudukanust MeTonoB oud)pOBKH TPEXMEPHBIX 00BEKTOB

Tema 1.2. Cpessl B o)poBKE TPEXMEPHBIX 0OBEKTOB

Tema 1.3. KoHTakTHBIE METOIBI OLU(PPOBKH TPEXMEPHBIX OOBEKTOB

Tema 1.4. Meroxsl omU(MPOBKH TPEeXMEPHBIX OOBEKTOB C WCIONB30BAHUEM JIA3EPHBIX
JaTbHOMEPOB

Tema 1.5. MeTons! onu(poOBKH TpeXMEPHBIX 00BEKTOB C HCIIONB30BAHHEM (POTOIHONHBIX MAaTPHI]
Tema 1.6. Metonsl onuppPOBKH TPEXMEPHBIX OOBEKTOB C HPHMEHEHHEM TPHAHTYISIHOHHBIX
JIa3epHbIX CKaHEePOB

Tema 1.7. Meronsl onudpoBKM TpeXMEPHBIX OOBEKTOB C IPUMEHEHHEM IacCHBHBIX
CTEePEOCHCTEM

Tema 1.8. Metons! OIMGPOBKH TPEeXMEPHBIX OOBEKTOB C NPUMEHEHHEM CTPYKTYPHPOBAHHOM

IIOACBCTKHU

Paznen 2. Metoabl MOCTPOSHHS TPEXMEPHBIX 0OBEKTOB 6 0 12 0 26
Tema 2.1. O6ako TOYEK U CPEACTBA €TO MHCAHUS

Tema 2.2. [IporpamMMHBIe cpeacTBa pabOTHI ¢ 00TaKOM TOYEK

Tema 2.3. BoccTaHOBIIEHNE TOBEPXHOCTH C TIOMOIIBIO TPHAHTYISUH Jlenone

Tema 2.4. BeineneHue HECKOIBKIX 3aMKHYTHIX KOHTYPOB B cpe3e 00beKTa

Tewma 2.5. TexcTypupoBaHHE TOBEPXHOCTH
Htoro B cemectpe: 10 0 20 0 42

Hroro: 10 0 20 0 42

HpaKTI/I‘—ICCKa}I MOATOTOBKA 3aKJIIOYACTCsA B HEIOCPEACTBEHHOM BBITIOJIHECHUN O6y‘—IaIOH.[I/IMPIC}I OIIPCACIICHHBIX TPYAOBBIX beHKHPIfI,

CBSI3aHHBIX ¢ OyayIIel mpodecCHoHaNBEHOH AeSTeNEHOCTEIO.

4.2. ConmeprxkaHue paszeiioB U TEM JICKIIMOHHBIX 3aHITHI.

CoziepkaHue pa3esioB v TeM JEKIHOHHBIX 3aHATHI MPUBEICHO B Tabmuiie 4.

Tabnuna 4 — ConepikaHue pa3aesioB U TeM JEKIIMOHHOTO UK



Homep

pasena Ha3ssanue u coaepskaHHe pa3aesi0B H TeM JIEKIIHOHHBIX 3aHSTHIA
J1

1 Mertons! oru(POBKH TPEXMEPHBIX 0OBEKTOB
Tema 1.1. Knaccugukanus MeTooB olupoOBKH TPEXMEPHBIX OOBEKTOB
Bocnpustne genosekoM mHpopMaryu o6 odbeme. Puznueckue NMpUHOUNEI B onudpoBke. KoHTakTHBIE W OECKOHTAKTHBIC
METOIbl. AKTHBHBIC U TACCUBHBIE OECKOHTAKTHBIC METOIbI.
Tema 1.2. Cpe3sl B OLIUPPOBKE TPEXMEPHBIX OOBEKTOB
Ionstue cpe3 u ciocoOs! ero nomydeHus. [Ipumeps! npruMeHeHns MeToqa. OCHOBHBIE HEIOCTATKH METOJA.
Tema 1.3. KoHTaKTHBIE METOIBI OLM(PPOBKH TPEXMEPHBIX 00BEKTOB
Ipunnun padots! ckarepa. CocoOb! morydeHus ceTku. [IpenmyIecTBa # HETOCTATKH METOJA.
Tema 1.4. MeTtons! oni(ppOBKU TPEXMEPHBIX 0OBEKTOB C UCIIONB30BAaHUEM JIA3EPHBIX JaJIbHOMEPOB
Ilpuniun paboTel ckanepa. VIMIyIbCHBIH METOX W3MEpEHHUs] paccTosHUil. Da3oBBI METOI HW3MEPCHHS PACCTOSHUH.
IIpenmymiecTBa 1 HEAOCTATKU METOMIOB.
Tema 1.5. Metons! onM(ppOBKU TPEXMEPHBIX 0OBEKTOB C UCIIONB30BaHNEM (POTOIMOIHBIX MATPHIL
[punnun padots! ckaHepa. M3BecTHBIE IpeACTaBUTENN U X IpUMeHeHHe. [IpenMyiecTBa 1 HEZOCTATKU METOAA.
Tema 1.6. MeTtons! onM(ppOBKU TPEXMEPHBIX 0OBEKTOB C MPUMEHEHHEM TPUAHTYJIALOHHBIX JIA3EPHBIX CKAHEPOB
Ipunnun padots! ckarepa. KimtoueBbie 0cOOEHHOCTH ONTHYECKOI CHCTeMBI ckaHepa. [IpenMyIecTBa 1 HEIOCTATKU METOAA.
Tema 1.7. MeTtons! onn(ppOBKU TPEXMEPHBIX 0OBEKTOB C IPIMEHEHHEM ACCHBHBIX CTEPEOCHCTEM
®dortorpammerpus. CTepeockonnieckue (IByX0ObEeKTUBHbIE) CHCTEMBI. AKTHBHEIC JIA3€PHBIE CHCTEMBL.
Tema 1.8. MeTons! onM(ppoBKH TPEXMEPHEIX OOBEKTOB C MPUMEHEHHEM CTPYKTYPHPOBAHHOH HOICBETKH
KomupoBannoe crpykrypupoBanue. IlpeoOpazoBanue koopauHat. IlpoenmpoBaHme TOdYeK, JHHHA M CETOK. BpemeHHOe

MYJIBTUIIEKCUOBAHUE.

2 MeTozB! TOCTPOECHUS TPEXMEPHBIX 00BEKTOB
Tema 2.1. O6nako TOUEK U CPEACTBA €r0 MUCAHUSL
O6nako Touek. Popmarsl onucanus obaaka Touek. VRML, X3D, OBJ, STL nporus PCD.
Tema 2.2. [IporpamMmubIe cpeacTBa paboThl ¢ 00JIAKOM TOUEK
IInarueie n 6ecmnarabie cpeacrsa. CloudCompare. MeshLab. Autodesk ReCap.
Tema 2.3. BoccTaHoBICHNE MOBEPXHOCTH € MIOMOILBIO TPHAHTY/sIKK [lenone
Tpuanrynsanus [lenone. Anantanuy TpHaHDIysSnuu J[eoHe K TPeXMEPHBIM 00beKTaM. ATITOpUTM "pa3ziensii 1 BIacTByii".
Tema 2.4. BeigeneHne HeCKOJIBKHX 3aMKHYTBIX KOHTYPOB B cpe3e 00beKTa
Crnoco0bl onpeneneHusl Haau4Ius HECKOJIBKUX 3aMKHYTBIX KOHTYPOB B cioe (cpe3e o0bekTa). MeToas! 00beANHEHHUS TOYCK B
3aMKHYTBIH KOHTYp. MeTon k-cpenHux.
Tema 2.5. TekcTypupoBaHUE TOBEPXHOCTH
Cnoco0s1 momyueHust TekeTyp. [Ipoexnns TekcTypsl. [IpumeneHne MeTon0B oU(pPOBKH TPEXMEPHBIX OOBEKTOB IS MOTyYEeHHS
TEKCTyphl 00beKkTa. DPOpPMHUPOBAHNE TEKCTYPHOH KapThl, (opMaT TEKCTypHOH KapThl, CHOCOOBI CBS3M TEKCTYPHBIH KapThl C

MOBEPXHOCTEIO.

4.3. IIpakTrueckue (CeMUHAPCKHE) 3aHATHS

Temsl IMPaKTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEJICHLI B Ta6n14ue 5.

Tabmuna 5 — [IpakTHdyeckue 3aHATHS U UX TPYJOSMKOCTb

W3 Hux
Ne
Ne . . TpyroeMkocTb, NpaKTHYECKOil
TeMbl NPAKTHYECKUX 3aHATHH ®opMBbI NPAKTHYECKUX 3aHATHIH pa3nena
n/n yac. NOArOTOBKH,
JAUCUHUILTMHBI
yac.
YueOHBIM IJIAHOM HE IPEeyCMOTPEHO
Bceero 0 0

4.4. JlabopaTopHbIe 3aHATUSL

TeMmbl 1a0OPaTOPHBIX 3aHATHH U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 6.

Tabmuia 6 — JIJabopaTopHbIe 3aHATHS U UX TPYILOEMKOCTh



U3 uunx

e
Ne TpyroeMKOCTb, MPAKTHYECKOl
HaunmenoBanue jaGopaTopHbix paGoT pasgena
n/n yac, MOArOTOBKH,
AHCUMILIMHBI
qac.
Cemectp 8
1 Ouudposka TpexMepHOro oobexra ¢ ucnonb3oBanueM LiDAR 4 2 1
2 OuudpoBka TpeXMEPHOTO OOBEKTA C HCIOIB30BAHUEM TPHAHTYIISILIUH 4 2 1
3 Pabora ¢ 00akOM TOYEK B IIPOrPaMMHBIX CPEACTBAX 4 2 2
4  IlporpammHOe (popMUPOBaHHE IOBEPXHOCTH Ha OCHOBE 00JIaKa TOUEK 4 2 2
5 IIporpamMmHO€ TEKCTypHpOBaHHE NOBEPXHOCTH 4 2 2
Bcero 20 10
4.5. KypcoBoe poeKTUpOBaHUE/BEIIIOTHEHNE KyPCOBOW paboThI
V4eOHBIM IIITAHOM HE TIPEXyCMOTPEHO.
4.6. CamocTosTenbHAS paboTa 00y JAIOIIIXCS
Buzer camocTosiTensHON pabOoTHI U €€ TPYAOEMKOCTh IPUBEACHBI B Ta0mHIe 7.
Tabnuma 7 — Busl caMoCTOSATEIBHOM PadOTHL U €€ TPYI0EMKOCTh
. Bcero, Cemecrp 8,
Bua camocTosiTeibHON paGoThI
yac. yac.
U3ydenue TeopeTnueckoro Marepuaia gucuumuinel (TO) 26 26
Kypcooe npoextuposanue (KII, KP) 0 0
Pacuerno-rpaduueckue 3aganus (PI'3) 0 0
Brmonaenue pedepara (P) 0 0
INoxaroroBka k TekymeMy koHTpoutto ycrieBaeMocT (TKY) 8 8
Jomaninee 3ananue (/13) 0 0
Kontponbusie padotsl 3a0unnkoB (KP3) 0 0
IToaroroBka k mpomexyTouHOH artectanuu (ITA) 8 8
Bcero 42 42



5. [lepeuennb yueOHO-METOAUYECKOT0 00ecTedeHUsI 1JIsl CAMOCTOSATENbHOI PadoThl 00y4aOIHXCS 10
JAMCUUIIMHE (MOYJIIO)

YueOHO-MeToANYECKIE MaTepUabl JJIs CaMOCTOSATENbHOH paboThl 00yJaroIuxcs yKa3aHsl B ILI. 7-11.

6. IlepeveHb MeYATHBIX U JIEKTPOHHBIX YUeOHBIX H3TIAHUI

[epedyeHp neyaTHBIX M IEKTPOHHBIX YUeOHBIX M3AaHUH IIPUBECH B TaOIHIE 8.

Tabnuua 8 — IlepeueHb MeyaTHbIX U MEKTPOHHBIX yYeOHBIX U31aHU

KoanuectBo
IK3EMILIAPOB
Hudp/ B OuOJaHOTEKE
Bubauorpaduueckas ccblika
URL aapec (kpome
IeKTPOHHBIX
IK3eMILISIPOB)
https://e.lanbook.com/book/157332 Komuccapos, A. B. JlazepHoe ckaHMpOBaHHE M TPEXMEPHOE -

MOJIeJIUpOBaHUE : y4eOHo-MeToaudeckoe nmocodue / A. B. Komuccapos.
— Hosocubupck : CI'YT'uT, 2020. — 58 c. — ISBN 978-5-907052-90-

1. — Texer : osnexTpoHHbBIH // JlaHB : 3MEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/157332. — Pexum
JOCTYIa: VISt aBTOPH3. HOIb30BaTEIEH.
https://e.lanbook.com/book/157323 Komuccapos, A. B. Ilpuknaguas QororpaMmerpus U Jia3epHoe -

ckaHuposanue :@ yueOHumk / A. B. Komwmccapo. — Hoocubupck :
CI'VI'uT, 2018. — 216 c¢. — ISBN 978-5-907052-18-5. — Texkcr :
9NeKTPOHHbIH // JlaHb : 2nekTpoHHO-OMOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/157323. — Pexxum Joctyna: JUisi aBTOPH3.
10J1b30BaTeNeH.

https://znanium.com/catalog/product/1308409 Jlucsix, B. B. Maremarnueckre OCHOBBI KOMITBIOTEPHOH rpaduku : -
npeoOpa3oBaHMsl, MPOCKLIUH, IIOBEPXHOCTH : ydeOHoe mocodue / B. B.
Jlucsx ; OxHBIA (QenepanbHblil yHHBepcuTeT. - PoctoB-Ha-/loHY ;
Taranpor : UznarensctBo I0xHOTO denepansroro yausepeurera, 2020. -
103 c. - ISBN 978-5-9275-3490-6. - Texcr : snekrpoHHslid. - URL:
https://znanium.com/catalog/product/1308409. — Pexum pnoctyma: mo

TIOAIIHUCKE.

https://znanium.com/catalog/product/1094363 [llanupo, JI. Komnstoreproe 3penue / JI. lllanupo, Ix. CTrokman ; mep. ¢ -
aHn1. — 4-¢ u31., AMeKTpoH. — Mocksa : Jlaboparopus 3nanui, 2020. —
763 ¢. — (Jlyummii 3apy6exHbrit yueOnuk). — ISBN 978-5-00101-696-0.
- Texer : JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1094363. — Pexum pnoctyna: mo

TTOITHCKE.

7. IlepevyeHb 3J1eKTPOHHBIX 00Pa30BaTeJbHbIX PecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
"UnTepHet"

TlepedyeHn SIEKTPOHHBIX 00pPA30BaTENBHBIX PECYPCOB HH(OPMALIMOHHO-TEIEKOMMYHHKAIIMOHHONW ceTu "HMHTepHEeT", HEOOXOIUMBIX
Y] y! >

JUTSL OCBOCHHSI IMCIMIUIMHBI TIPUBECH B Tabmuie 9.

Tabmuna 9 — [epeueHpb AMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn "MHTepHeT"

URL agpec HaunmenoBanne
http://window.edu.ru/ Becnnarnas snexrponHast OubnmoTeka ornaiiH "EniHoe OKHO K 00pa3oBaTenbHBIM pecypcam”
https://www.intuit.ru/ Hanmonansusiit OTkpeITeil YHHBepcuTeT "UHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunast aiexTpoHHast 6MOIHOTeKA
http://lib.guap.ru/ bubnuoreka I'VAIT



URL aapec HaumenoBanue

https://znanium.com/ DNeKTpOHHO-0MONIHOTeYHAas cucTeMa Znanium

https://e.lanbook.com/ OBC Jlans

https://www.book.ru/ BOOK.RU - coBpemeHHas 3IeKTpOHHAsE OMOINOTEKA TSl BY30B M CCY30B OT IIPaBooOIaiaTesis
https://urait.ru/ O6pazoarensHas miardopma HOpaiir

http://www.iprbookshop.ru/ OnexTpoHHO-6u61KoTeuHas cuctema IPR BOOKS

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U

8.1. I[lepeyeHp mporpaMMHOT0O 0OECIICUEHUS], HCIIOIB3YEMOT0 P OCYLIECTBICHIH 00Pa30BaTeNbHOTO NPOLecca 0 JUCIHUILUINHE.

[epedeHp UCIIONB3yeMOro MPOrpaMMHOTO 0OecIeueHus mpecTaBieH B Tabnume 10.

Tabmuna 10 — [TepedeHsb mporpaMMHOTO 00eCTICUeHUS

HaumeHoBaHue

1 Autodesk 3ds Max
2 Embarcadero RAD Studio XE7 Professional
3 MATLAB

4 Microsoft Visual Studio Community

8.2. TlepeueHb HHPOPMAIHOHHO-CIIPABOYHBIX CHUCTEM, HCIONB3YEMBIX MPH OCYIIECTBICHHH O00pa30BaTENbHOrO Mpolecca Io
IUCLUILIAHE

IMepeuenb UCHONb3yeMbIX HH(POPMAILIOHHO-CIIPABOYHBIX CHCTEM IPEACTaBiIeH B Tadmuie 11.

Tabnuna 11 — [lepeyeHs HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne

n/m

HaumenoBanue

V4eOHBIM IIITaHOM HE IPExyCMOTPEHO

9. MaTepuajbHO-TeXHMYecKas 0a3a

CocraB MaTepPIaJ'[BHO-TeXHPI‘IeCKOﬁ 6831)1, HEOOXOOUMOM JIst OCYILIECTBJICHUSA 06pa30BaTeJ'ILHOF0 nponecca mno AUCHUIIIIMHE,

npezacrasiied B Tabnuue 12.

Tabnuua 12 — CoctaB MaTepHalbHO-TEXHUYECKOU 0a3bl

Ne HaumeHoBaHUe COCTaBHOI YacTH Homep aynuTopun
n/n MaTepHaJbHO-TeXHHYecKoii 0a3bl (IpU HeOOXOAMMOCTH)
1 Donp ayautopuii MO I'VAII quis npoBeieHUs JEKIIUOHHBIX U IPAKTUYECKUX (CEMHUHAPCKUX) 3aHATUH
2 Jlaboparopus mporpaMMHUpOBaHUs U 0a3 JaHHBIX 207

10. OueHo4HbIe CpeacTBA AJIsl POBeJAeHHUs IPOMEKYTOUHOM aTTecTaluu

10.1. CocraB OICHOYHBIX CPEACTBIUIL HPOBEICHUS NPOMEXYTOUHOH aTrTecTanmuu OOydaroIluXcs HO AUCLUILIMHE INPUBEICH B

Tabaune 13.
Tabmuna 13 — CoctaB OLICHOYHBIX CPEJCTB AJIS IPOBEICHHS IPOMEKYTOYHOH aTTECTALUKI
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Bua npoMexyTo4HOM aTTeCTALMN IepeyeHb OLEHOYHBIX CPEACTB

Dk3aMeH - CmcoK BOIPOCOB K 9K3aMEHY

- DK3aMeHAI[HOHHBIE OUIIETHI

10.2. B kayecTBe KPHTEPHUEB OLIEHKU YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) KOMIIETEHIMH OOy4alONIMMHUCS MpPUMEHSeTCS 5-
OajulbHasi IIKaja OLEHKH C(OPMHPOBAHHOCTH KOMIIETEHLMH, KOTOpas mpuBeieHa B Tabiuue 14. B TeueHme cemectpa MoXeT
ucrnonb3oBarbes 100-0amibHas MmIKana MOAYIEHO-PEHTHHIOBOH CHCTEMBI YHHBEPCHTETa, IIPABHIA HCIIOIb30BAHHS KOTOPOIl, YCTAaHOBIICHBI

COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMAaTUBHBLIM aKTOM TVAIL

Tabnuna 14 — Kputepuu oLieHKU YpOBHS C(HOPMHPOBAHHOCTH KOMITCTCHIIU

OneHka KOMIeTeHIIMH
XapakTepucTHka c(pOpMHPOBAHHBIX KOMIETEeHIHiT

5-0a/uIbHAs IIKAaJIA

"oTIuuHO" - o0yyJaromuiicsi y0OKO U BCECTOPOHHE YCBOWII IIPOrPaMMHBII MaTepHal;
"3auTeHO" - YBEPEHHO, JIOTUYHO, M0CJEeI0BATEIbHO U IPAMOTHO €TI0 U3/1aracr;
- ONUpAsiCh HAa 3HAHHWS OCHOBHOW M JIONOJHUTEIbHOH JIUTEpaTypbl, TECHO IpPUBSA3bIBACT YCBOCHHBIE
HayYHbIE MTOJIOKEHHS C MIPAKTUUECKOH JEeSITeNbHOCTBIO HANPaBIICHHS;
- yMeIsi0 000CHOBBIBACT M APIYMEHTHPYET BbIABUAeMbIC UM UICH;
- JIeJaeT BBIBOABI U 000OIIEHNS;

- CBOOOJIHO BJIaJICET CUCTEMOH CIIEIIHATM3UPOBAHHBIX TOHATHIA.

"xopomro" - 00yvalomuics TBEPAO YCBOMJI HPOTPaMMHBII Marepual, TpaMOTHO M IIO CYIIECTBY H3JaracT ero,
"3a4uTeHo" OIUPAsICh HA 3HAHUSI OCHOBHOM JIUTEPATYPBI;

- He JIOITyCKaeT CYIIeCTBEHHBIX HETOUHOCTEH;

- YBSI3bIBA€T YCBOGHHBIC 3HAHMS C IIPAKTHIECKON JeATEILHOCTHIO HAlPaBIICHNS;

- apryMEeHTHPYET Hay4HbIE ITOIOXKCHYIS;

- JIeJacT BBIBOABI U 000OIICHHS;

- BJIQJICET CUCTEMOI ClIeaJIu3upOBaHHBIX TOHSITUH.

"'y I0BIETBOPUTEITHHO" - o0y4aromuiics yCBOWJI TOJILKO OCHOBHOW TPOrpaMMHBIA Marepuai, IO CYHIeCTBY H3JlaraeT ero,
"3ayTeHo" OMHPAsCh Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATyPHI;
- JIOITyCKaeT HeCyNECTBEHHbIC OIIMOKN W HETOYHOCTH;
- MCHBITHIBAET 3aTPYIHEHHS B IPAKTHIECKOM NIPUMEHEHNH 3HAHUH HaIPaBICHUS;
- c1abo apryMeHTUpYeT HayqHbIe TIOJIOKEHNUS;
- 3aTpynHseTcs B popMyIHpOBaHUH BEIBOZOB U 0000LICHHIA;

- YaCTUYHO BIIAJCET CHCTEMOM CIICHUAJIN3UPOBAHHBIX TTOHSTHH.

"HEYIOBJIETBOPHUTEIILHO" - 00y4aromuics He YCBOMII 3HAYUTEIILHOM YacTH MPOrPaMMHOTO Marepuana;
"He 3a4TeH0" - IOMYCKAaeT CYILECTBCHHbIE OIIMOKM W HETOYHOCTH IPH PACCMOTPEHHHM NpPOOJIieM B KOHKPETHOM
HAIPaBICHUH;

- UCHBITHIBACT TPYAHOCTHU B IPAKTUICCKOM MPUMEHECHUN 3HaHHﬁ;
- HC MOXET apTyMEHTUPOBATHh HAYYHBIC ITOJIOKCHUS,

- He (opMyIHpyeT BBIBOAOB U 0000IIEHHI.

10.3. TunoBble KOHTPOJIbHbIE 3aJJAHUS UM UHbIE MaTepUaIb.

Bormpocs! (3ana4n) Aist 9K3aMeHa MpeACTaBIeHbI B Tabume 15.

Tabmuna 15 — Bonpocs! (3agaun) uist sk3aMeHa

Ne
’ Ilepedens BompocoB (3agad) JJIs IK3aMeHa Konx unaukaropa
n/n
1 [NonsTue onudpoBKH TPEXMEPHBIX 0OBEKTOB. YK-1.3.1
2 [IpumeHeHMe pe3ynsTaToB OLU(pPOBKH. YK-1.3.1
3 IIpvHIUI KOHTAKTHBIX U3MEPEHUI. YK-1.3.1
4 Meroa niyna. VK-1.3.1
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10
11
12
13
14
15

17
18

20
21
22
23
24
25
26
27
28
29
30

IlepeueHb BONPOCOB (3a/1a4) IUIsl IK3aMeHA

IIpuHIun na3epHbIX U3MEPEHUH.

TexHonoruu 3axBara OTPaKCHHOT'O CBETA JIA3€PHOIO JIyya.

ITpHHINIIEI ONTHYECKUX METOROB H3MEPEHUH.

TlonOop yra uist CIOXKHBIX OOBEKTOB.

IpHHINT KOMITBIOTEPHO# TOMOTpaduL.

[Mponnkaromee u3mydeHne.

3D-ckaHepsl.

IporpammHoe obecnieueHue it 00paboTKU pe3ynbraToB padoTsl 3D-ckaHepoB.
Hcrounnk moMex npu onudpoBke.

YcrpaHeHne oMex Ipu onugpOBKe.

VHTepronsauus 1 anmnpoKCHMaIHs B TPEXMEPHOM IIPOCTPAHCTBE.

ITonsaTHe TouKa.

[oustue pedpo.

[lonsTHE TpaHb.

Texnonorus pazorueHne 00beKTa Ha MapauIeIeTTUIIE b

MeToxb! CIiaKMBaHUs YIIIOB KOHEYHOH MOJENN.

I'eomerprueckne 0600CHOBAaHMS TPEXMEPHBIX rpaduueckux NpuMHUTHBOB. Ky0.

I'eomerpuueckre 000CHOBaHUS TPEXMEPHBIX Ipaduueckux NpuMuTUBOB. Chepa.

I'eomerpuueckre 000CHOBAHMS TPEXMEPHBIX TpaUueCcKuX IPUMHUTHBOB. Llununmp.

I'eomeTpuueckne 060CHOBaHUS TPEXMEPHBIX Ipadudeckux mpuMUTUBOB. KoHyc.
OmnpeneneHne pacCTOSHUS B TPEXMEPHOM MPOCTPAHCTBE.

Ipobnema moucka COCEAHUX TOYCK.

ITonsTre momuron. OTIUYME MOIUTOHA OT TPAHHU.

DopMHUpPOBaHHE MHOTONIOJIUTOHAILHON CETKH.

dopmupoBanue nBeTHOI Mozeni. COop nH(GOpPMAIMHU O BEPIIUHAX.

®dopMupoBaHNE IBETHON MOAETH. TeKCTypHUpOBaHHE.

Bompocs! (3anaun) st 3adera / audd. 3aueTa npeacrapieHs! B Tadmuie 16.

Tabmuua 16 — Bonpocs! (3amgaun) mis 3adera / qudd. 3auera

Ne

n/n

Ilepeuens Bonpocos (3agay) Aas 3adera / audd. 3a4era

‘V4eOHBIM IJIaHOM HE NpeaycCMOTpEHO

Koa unauxaropa

VK-1.3.1
YK-1.3.1
VK-1.3.1
VK-1.V.1
VYK-1.3.1
VK-1.3.1
I1K-8.3.3
TIK-8.3.3
I1K-8.3.3
I1K-8.3.3
IK-8.V.1
IK-8.V.1
IK-8.V.1
IK-8.V.1
IK-8.V.1
IIK-8.V.1
IK-8.V.1
IK-8.V.1
I1K-8.V.1
IK-8.V.1
IK-8.V.1
IK-8.V.1
IK-8.V.1
I1K-8.B.2
IIK-8.B.2

TIK-8.B.2

Koa nnaukaropa

[lepedeHs TeM JUIs KypCOBOTO IIPOSKTUPOBAHHS/BBITOIHEHHS KYPCOBOI1 pabOTHI IpeacTaBiIeHsb! B Tabmuie 17.

Tabmuma 17 — IlepedeHsb TeM 171 BBIIIOITHEHUS] KypCcOBOH paboTHI

Ne

n/m

IIpumepHbIii nepevyeHb TeM /IS BbINOJHEHUs KYPcoBOii padoThl

Y4eOHBIM IUIaHOM HE MIPELyCMOTPEHO

Bormpocs! 1711 poBeieHNs IPOMEXKYTOUHOM aTTeCTAlK B BU/I€ TECTUPOBAHUS IIPE/ICTABICHHI B Tabnulle 18.

Tabmuma 18 — [IpruMepHbIii IepedeHb BOIPOCOB JUIS TECTOB
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/ Hpnmepﬂuﬂ nepevdeHb BOIPOCOB /il TeCTOB Koz HHIMKAaTOopa
nn

Y4eOHBIM IUIAaHOM HE MTPELyCMOTPEHO

[epedyeHb TeM KOHTPONBHBIX padOT MO JUCHHUIUIMHE 00YYaIOIUXCs 3a09HON (popMbI 00yUeHUsI, IPEACTAaBIEHHI B TabuIe 19.

Tabmuua 19 — IlepedueHb KOHTPOIBHBIX pabOT

Ne

/ IlepeyeHb KOHTPOJILHBIX PadoT
n/m

YueOHBIM IIIAHOM HE IPEeyCMOTPEHO

10.4. MeTonnueckne MaTepHasl, ONpe/eNsIoNye MPOLeTyphl OLEHUBAHHS HHINKATOPOB, XapaKTePHU3YIONMNX 3Tanbl GOPMHUPOBAHHS
KOMIETEHINH, COIepKaTcsl B JIOKAJTbHBIX HOpMAaTHBHBIX aktax ['VAII, peraMeHTHPYIONMX MOPSOK M MPOLELypy NMPOBEACHHS TEKyIIETo
KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXKYTOUHOM arTectanuu odyyarommxcs ['YAIL

11. MeToauyeckne yKa3aHusi AJ1s1 00y4al0LIMXCS 110 OCBOCHUK0 THCIUIIJIMHBI

11.1. MeToau4eckue yka3aHus A1 00y4aloMUXCs 0 OCBOCHHIO JICKIIMOHHOTO MaTepuaa.

OCHOBHOE Ha3HAYCHHUE JICKUIHMOHHOTO Marepuajia — JIOTHYSCKU CTPOIHOE, CHCTEMHOE, TIyOOKOe M SCHOE H3JIOKCHHE Yy4eOHOTo
Marepuana. Ha3HaueHHe COBPEMEHHOH JICKIMHM B paMKax AWUCHUIUIMHBI HE B TOM, YTOOBI MOIYYUTH BCIO MH(GOPMALUIO MO TEMe, a B
OCBOCHHH (DyHIAMEHTANBHBIX MPOOJIEM IUCIMIUTHHBI, METOOB HAyYHOTO MO3HAHUS, HOBEHIINX NOCTHKCHUI HAay4YHOH MbIciu. B yueOHOM
MpolLecce JICKIHUS BBIMOJHACT METONONOTHYESCKYI0, OpPraHU3allMOHHYI0 1 HH)OPMANMOHHY0 (QYHKIMU. JISKIHs pacKpbIBACT MOHSITUITHBIN
anrnapar KOHKpETHOW o0yacTu 3HaHus, €€ MpoOiIeMBl, 1aeT LeJbHOE NPEICTaBICHUE O NUCLHUIUIMHE, TIOKA3bIBAET B3aUMOCBS3b C JIPYTUMHU
JIUCLUIUIMHAMM.

[Inanupyemble pe3yasraThl IPU OCBOSHUH 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepHaa:

- NOJIy4€HHE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX OIpENeNseTCs LeNeBONH YCTaHOBKOH K
KaXXI0M KOHKPETHOI TeMe;

- MOJIy4€HHE OIbITA TBOPUECKOH pabOThl COBMECTHO C IPENOAABATENIEM;

- pa3BUTHE NPOQECCUOHAIBHO-/ICIOBBIX KaUeCTB, JIIOOBH K MPEAMETY U CAMOCTOSTEIILHOIO TBOPUECKOTO MBIIIJICHUS;

- NOSIBJIEHHE HEOOXOAMMOro HHTepeca, HEOOXOAUMOro JUIsi CAMOCTOSATENILHOM paboThI;

- NOJIy4eHHEe 3HAaHUH O COBPEMEHHOM YPOBHE Pa3BUTHsI HAyKH U TEXHUKH U O IIPOTHO3€ UX Pa3BUTHUS HA ONMKaNUIINE TO/IbL;

- HAyYUTHCS METOAMYECKH 0o0palarhiBaTh MaTepuain (BbIIENSATh INIABHbIE MBICIM M IOJOXXEHHS, MPUXOAUTh K KOHKPETHBIM
BBIBOJIaM, TIOBTOPSITH UX B Pa3IHMYHBIX (JOPMYITHPOBKAX);

- NOJIy4€HHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSITHH.

JleKUMOHHBIN Marepuan MOXET CONpPOBOXKIATHCS AEMOHCTpAlMed CIIaiiloB M MCIOJb30BAaHMEM pAa3[aTOYHOrO Marepuaia Ipu
MIPOBEICHUU KOPOTKUX JAUCKYCCHI 00 OCOOCHHOCTSIX MPUMEHEHHUS OT/ICJIbHBIX TEMATUK 0 IUCLIUIUINHE.

Brinenstorcs cieayroniye BUAbI JEKIHA:

- BBogHas aexuus

BBonHas jekuusi K AMCUMILIMHE 3HAKOMHUT OOYYaloLIMXCs C 1IEJIbI0 M Ha3HAYCHHEM Kypca, €ro poJibl0 U MECTOM B
cUCTeME TUCLHUIUIMH. B Xoze Takoi JNEeKIMU CBSA3bIBAETCS TEOPETUUECKUI M NMPAKTUYCCKUH Marepuall ¢ MPaKTHKOW Oymyluei
paboThl, pacckasbiBaeTcs oOIas MeTonuKa pabOoThI HajJ KypcoM, HpeIararoTCsl JIMTEPaTypHble HMCTOYHHKH, MOMOTAIOIIHE
YCBOGHHMIO Marepuayia JAUCHMUILIMHBI U OCBOCHUIO KOMIICTCHLMH, CTaBATCS HAay4YHbIE NPOOJIEMBI, BBIABHIAIOTCS TUIOTE3BI,
omnpezensercs GopMa TEKyIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalum.

BBopHas nexius K paszneny. AHaJOTHYHO BBOAHOM JIEKIIMU K AUCUUILIMHE PACKPHIBAET Psiji BOIPOCOB, HO CBS3aHHBIX HE
C IMCLUIUIMHOM B LIEJIOM, a C TEMAaTUKOW KOHKPETHOTO paszena.
- O0630pHas neKkuus

IIpoBoauTcs ¢ 1enbl0 CHCTEMaTH3aluU 3HAHUK Ha Oojiee BBICOKOM YPOBHE, PaCCMOTPEHHs 0C000 TPYIHBIX BOIIPOCOB
JUCLUIUIAHBIL.
- IlpoGnemHuas nexuus

Ha nanHOl JeKnuMy HOBOE 3HAHME BBOAUTCSA KAaK HEU3BECTHOE, KOTOpoe HeoOxoauMmo "OTKphITh". B pamkax yexuuu
co3zmaeTcs MpoOIeMHas CUTYaIHs, KOTOPYI0 00y4darolye penaoT HO3TAIHO C MOACKa3KaMH 1 OMOIIBIO IIPETIOAABATEIS.
- Jlekuust BABOEM

OTa pa3sHOBHIHOCTH JICKIUU SBIISETCS HMPOAODKCHHEM M Pa3BUTHEM NPOOIEMHOTO M3JIOXKEHHS MaTepuala B AUAIOre
IBYX IIpernofaBaTesiei. 31ech MOICIUPYIOTCS peanbHble CUTYalluH OOCYXXICHHUS TEOPETHYECKHX M MPAKTHYECKHX BOIPOCOB

JIByMS CHIEIIHATTUCTAMH.
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- Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU OIIMOKAMU

JlaHHas nexnus OpU3BaHA AaKTHBU3UPOBATh BHUMAaHHE OOY4arOMIMXCs, Pa3BUBAaTh UX MBICIUTEIbHYIO NEATEIbHOCTD,
(hopMHUpOBATh YMEHUE BBICTYIIATH B POJIU SKCIIEPTOB.

3agaua 1mpenojaBaTeds COCTOMT B TOM, YTOOBI 3aJOXKHUTh B JIEKIHIO OIPEIENIEHHOE KOJIUYECTBO OIIHUOOK
COJIepKaTeNIbHOI0, METOAUUECKOT0, II0OBeZeHUeCKoro xapakrepa. [lonbuparorcs Hanbonee TUIUYHBIE OIIHOKH, KOTOPbIe OOBIYHO
HE BBINSYUBAIOTCA, a KaKk Obl 3aTyLIEBBIBAIOTCS. 3ajaua OOydarolUXCsl COCTOMT B TOM, YTOOBI IO XOXy JIEKIIMU OTMEYarb
omuOKy, PUKCUPOBATH U HA3BIBATh UX B KOHIIE.

- Jlexnus-npecc-koHpepeHnus

IIpenonasarens mpocut oOydaroIuxcs 3a1aBaTh MMCHMEHHO BOIPOCHI [0 JaHHOW TeMe. B TeueHue IByX-Tpex MHHYT
oOyuaromuecs GopMyIUpyIOT Haubolee HHTEPECYIOIIe UX BOIPOCH U MEPefaroT MPEeroJaBaTeto, KOTOPbIi B TeUeHHE TpeX-
IITU MUHYT COPTUPYET BOIIPOCHI 10 UX COAEPKAHUIO U HauMHACT JICKIUIO. JIekuus usnaraercs He Kak OTBEThI HA BOIPOCHL, a
KaK CBS3HBIHM TEKCT, B IPOLIECCE U3TI0KEHHU KOTOPOTO (POPMUPYIOTCS OTBETHL.

- Jlekuus-KOHCYIbTAIUS
Marepuan u3naraercs B BU€ BOIPOCOB U OTBETOB MIIU BOIIPOCOB, OTBETOB U JIUCKYCCHIA.
CTpyKTypa IpefoCcTaBICHUS JIEKIIMOHHOTO MaTepuaa:
- BBogHast yacTh JIEKIIUK

IlepBoe mpencTaBieHUE O JIEKIUU COACPIKUTCS yKe B GopMyaupoBke Tembl. OHa OMKHA OBITh KPAaTKOH, BBIPAXKaTh CyTh
OCHOBHOHM wujeu, ObITh IpuBIeKaTeabHOH 10 Qopme. LlenecooOpa3Ho 3aech cKa3aTh Ha 3HAYEHHE OTOM TEeMbl st
MIOCJIEAYIOUIEr0 yCBOGHUS 3HAHUM U Pa3BUTHA JUYHOCTH oOydaromuxcs, And Oymymeil mpodeccCHOHaIBHOH OeATeIbHOCTH.
Jlamee MOXXHO COOOIIUTH LIENH JIEKIMU U ee IulaH. JKenaTelbHO COPUCHTHPOBATH CIyllaTeNlel Ha MOCIEAYIOMHUil KOHTPOIb
3HAHHUI, IOJE3HO yKa3aTh Ha CBsI3b HOBOTO MaTepHaja ¢ MPOWAEHHBIM U MpeAbIAyIUM. TeMI U3JI0)KeHUS STONH YacTH JIEKIUH,
KaK MPaBUIIO, NOJDKEH OBITh BBIIIE TEMIIAa U3JI0XKEHHUSI OCHOBHOTO, YTO 3aCTaBIIsET 00y4aroMuUXCs ICUXOIOTHYECKH COOPAThes U
CoCpeloTounThCA. BBOHAS YacTh JIEKIIMU OOBIYHO 3aHUMAET 5-7 MUHYT.

- OcHOBHas 4acTb JICKIIUU

Tlepexony k M3TOXKEHHIO NIEPBOTO BOIPOCA, KAK NMPABUIIO, JOJDKHA NPEALISCTBOBATh Nay3a. B 3To BpeMs JIEKTOp MOXET
IPOBEPUTH, BCE JIU CIYLIATETIN TOTOBBI K BOCIPHATHIO JIEKIUH (IT03bI, BRIPAXKEHNUS JIHLI, PA3TrOBOPHI). 3aMETUB 00yJaIOIINXCs, He
TOTOBBIX K BOCIIPUSTHUIO, ONBITHBIE IPENOAABATEIN MPOU3HOCIT KPAaTKyI0 MOOMIU3YIONLYIO (pa3y, OCTAaHABIUBAIOT B3IVIAJ Ha
HEpaJ¥BbIX, PEXXE - Ha3bIBAIOT (JaMIIIUIO, UM U HE TPATAT BpeMsI Ha ATUTEIbHBIC 3aMEUaHHUs.

Jlns Toro 4yToOBI PEOOIEeTh MOTEHIUATIBHYIO IACCUBHOCTD CITyHIaTeneil, HeoOX0IUMMO BCEMHU BO3MOXHBIMH CIIOCO0aMU
NpUAaTh JIEKIUU HPOOTIEMHBIH Xapakrep, MOOy)Xmas CIyIIaTesiell K CaMOCTOATEIbHON II03HABaTENbHOW aKTUBHOCTH U
TBOPYECTBY.

K Taxum akTHBHBIM CpeCTBAM MOXHO OTHECTH:

° oOpamieHne K 00yJaromuMcs ¢ BOIIPOCAMH, YTOYHSIOIIMMH TOHIMaHNE OCHOBHBIX HAEH U (aKTOB TEMBI;

° OpPraHU3aLUI0 MHHU-CTOJIKHOBEHHH PA3IMYHBIX TOUEK 3PEHHS 110 BBIABUHYTHIM IIPEIIOABATEIEM IIOI0KEHHSAM;

° TIOCTAaHOBKY BOIIPOCOB, 33/1a4 ¢ MHOKECTBEHHOCTBIO PEILICHUH U Ip.;

° UHIWBUIYAIBHBIA CTHIIb U3JI0KEHNS MaTepHuaa;

° obecrieueHre 0OPaTHOM CBS3H.

- 3akmoueHne

B mpomecce ureHms JeKnMM TpenopaBaTeNb MO/DKEH MO03a00THTBCA O €€ 3aBeplIeHHH. PaccumTaTh BpeMs, a He
MIpephIBaTh JEKLHIO Ha HomycioBe. OOBIYHO JUIS 3aKII0OYEHHs MaTepuana ObIBaeT HOCTaTOYHO 5-7 MHUHYT. 3aBepluast JIEKIHIO,
MIperoaBaTesib OTBEYAECT Ha BONPOCHI CIyIIaTeNIeH, IIOJBOJUT UTOT, aeT METOANYECKUE YKa3aHHUs K CaMOCTOSITENbHOI paboTe,
KOMMEHTHPYET IpeiaraeMylo JINTeparypy. 3aKaHIUBaTh JIEKIHIO Hy’)KHO KOHCTPYKTUBHO T10 COZIEPIKAHHIO H MOIOKUTETBHO 10
SMOLMOHANBHOMY HacTporo. OOydarommecss NOIDKHBI YHTH 3aMHTEPECOBAHHBIMH, 3aHHTPHTOBAHHBIMH, KEJIAOLIIMMH

0Hp06OBaTB 3aBTpa K€ NPECAIOKEHUA JICKTOPA, a TAKKE B XOPOIIEM HACTPOCHUH U aKTUBHOM TOHYCC.

11.2. Metoanveckue yka3aHus A 00y4arouXcs 0 BHIOIHEHHUIO J1a00paTopHBIX paboT.

B xone BBITIOMHEHUS 1a00PaTOPHBIX paboT 00ydJalOMUHCS JODKEH yIITyOUTh M 3aKPENUTh 3HAHUS, IPAKTHYECKUE HaBBIKH, OBIANETh
COBPEMCHHOW METOAMKOH M TEXHHKOH OKCIEPUMEHTa B COOTBETCTBHM C KBAIM(HKAIMOHHON XapaKTEpPHCTHKOH o0Oydaromerocs.
Beinonnenue mabopaTopHBIX pabOT COCTOMT M3 SKCICPHUMEHTAIbHO-IPAKTUUECKOU, PACUETHO-aHAIUTUYECKOH uyacTed M KOHTPOJBHBIX
MEPOIPHATHIA.

BeinonHenue 1a00paTopHBIX PaboT 0OydarolMMCs SIBISETCS HEOTHEMJIEMON 4YacThl0 H3Y4eHMs JUCIMIUIUHBL, OIpeAessieMOn
y4eOHBIM IIJIAHOM, U OTHOCUTCA K CPEACTBaM, 00€CIeUUBAIOIUM PEIICHUE CIeIYIOIIX OCHOBHBIX 3a/[a4 00y4aroIerocs:

- IpHoOpeTeHNEe HAaBBIKOB UCCIIEI0BAHUS IIPOLIECCOB, SIBICHUN U 00BEKTOB, U3y4aeMBbIX B pAMKaX JAaHHOH AUCIUILIMHBL;
- 3aKpeIlIeHHe, Pa3BUTHE U JIeTaIN3alus TEOPETUUSCKUX 3HAHUMH, TOTy4YCHHBIX Ha JICKIUX;
- TIOy4eHHe HOBOU MH(OPMAIUHU 110 U3y4aeMO JUCIUILINHE;
- IpHoOpeTeHNE HAaBBIKOB CaMOCTOSITEIbHOM paboThI ¢ 1a0OPaTOPHBIM 000PYAOBAHHEM U IPUOOpPAMHU.
JlaGoparopHble pabOTHI MPOBOAATCSA B (opMe MpakTuueckoi moaroroBku. Ilpu BbImoaHeHHU 1aOOPAaTOPHBIX pabOT oOydaromuecs

BBIMOJIHSIOT OTAENBHBIN TPYI0BbIe (DYHKIUH, CBI3aHHBIC C 6yz:ym71§ npo(heCCUOHATIBHON EITEIbHOCTBIO:



- IIPUHATHE IPOEKTHBIX PEIlCHUil;
- BBIIOJIHEHHE JICHCTBUI CONIACHO MHCTPYKIMY, 00pa3ily WM CAMOCTOSTENILHO IPUHATOTO PEIECHUS;
- opopmIIeHHE OTYETHOCTH.
Beinonuenue o6yuaromumes 1a00paTOpHBIX paboT HE B OJIHOM 00bEME MOXKET IIPUBECTU K MOHMKEHHIO OLICHKH 32 JUCHUIUIUHY U3-
32 HU3KOTO YPOBHS OCBOCHUS KOMIICTEHIIUMH:
- BBIIOIHEHHE MeHee 75% 1abopaTopHBIX padoT - MOHIKEHHE MaKCUMAaIbHOM OLleHKH Ha 1 Gau;
- BbIIONHeHHE MeHee 50% 1abopaTopHbIX paboT - MOHIKEHHE MaKCUMAaJIbHOM OLleHKH Ha 2 Gasuia;
- HEBBIIIOJIHEHHE JIA0OPATOPHBIX PabOT - IOHWKEHUE MAKCUMAIIbHOM OLIeHKH Ha 3 Oaia.
3ananue 1 TpeOOBaHMUS K MPOBEACHHIO Ja0OPATOPHBIX PadoT.
3aganus 1 TpeOoBaHUS K 1a0opaTopHBIM paboTaM pa3MeleHsl B Jlugnom kabunere I'VAII B pa3zene IUCHUILIHHBL
CrpykTypa u popma oTdeTa 0 1abopaTopHOii padore.
Otuet 0 1abopaTopHOii padote craercs B AeKTpoHHOM Buje (nokymeHT Word, nokyment PDF) uepe3 Jluunstit kabuner ['YAIL. Ortuer
11a00paTOpHON paboTe COAECPIKUT CICAYIOLINE JTCMEHTHL:
- TUTYJIBHBIN JIUCT C HA3BAHUEM JIMCIUIUIMHBI, HOMEPOM U Ha3BaHHEM Ja00paTOpPHOU paboThL;
- LIeJIU ¥ 3a1a4i paboThL;
- 3aJaHHe;
- X071 paboTHI (IIPU HEOOXOIUMOCTH);
- MaTeMaTu4uecKas MoAeNb (IpU HeOOXOUMOCTH);
- cXeMa alropuTMa (Ipu HeoOXOIUMOCTH);
- TEKCT IPOrpaMMbl (IIpH HEOOXOIUMOCTH);
- KOHTPOJIbHBIE TIPUMEPHI (IIPH HEOOXOAUMOCTH);
- BBIBOJIB;
- CIIMCOK HCIOJIb30BAaHHBIX HCTOYHUKOB.
TpeboBanus k 0ohopMIEHHIO OTYETa O 1abopaToOpHOIl padore.
- O6mue TpeboBaHUS U PEKOMEHIAUH 110 BBIOJIHEHHIO IIChMEHHBIX paloT : Metopudeckue ykaszanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopocTpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAII, 2017. - 32 c.
- O6mye TpeGOBaHUS U PEKOMEHIAIMHU 110 BBHIIIOJTHEHUIO MUCBMEHHBIX padOT : METOAUYCCKHUE YKA3aHUA (C UMEHEeHUAMU Om
09.01.2019) [Onexrponnsiii pecype] / UBanropoackuii ¢guiuan C.-Iletepd. roc. yH-T aspokocM. nmpruOOPOCTpoeHHUs ; COCT. A. A.
CopoxkuH. - Banropon : 2019. - 37 ¢. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunbiii kabuner I'VAIT

11.3. Meronuueckue yKa3aHUs JAIs1 00y4JalOIIMXCSI IO TPOXOXKICHHUIO CAMOCTOSITENIBHOM PabOTHIL.

B xo7ie BBINONHEHHS! CAMOCTOSITEIBHOM PaboThI, 00yUaIONHiiCs BBIIONHIET paboTy MO 3aJaHHI0 U TP METOANYECKOM PYKOBOJCTBE
TperofiaBares, Ho 6e3 ero HeMOCPEACTBEHHOTO yJacTHI.

J1st oOyqaromuxcst o 3a04HOH Gopme 00ydeHus, caMOCTOsATENIbHAsI pab0Ta MOXKET BKITIOYATh B Ce0st KOHTPOIBHYIO paboTy.

B mpomecce BBHITIOTHEHHUS CaMOCTOATENBHOH paboThl, y oOydarommerocs (GpopMHupyeTcs Lelaecoo0pasHoe INIaHHPOBaHHE pabodero
BPEMEHH, KOTOpPOEe MO3BOJSIET MM pa3BUBAaTh yMEHHS M HABBIKM B YCBOCHHM M CHCTEMAaTH3allM NMPHOOpETaeMbIX 3HAHWUI, 0OecrednBaeT
BBICOKHIT yPOBEHb yCIIEBAEMOCTH B IepUoJ 00ydeHHs1, TOMOTaeT MOJIyYUTh HABBIKY HOBBINICHUS IPO(YECCUOHAIBHOTO YPOBHSL.

MeTtoanuecknuMu MaTepuaIaMu, HalpaBIOIIMY CAMOCTOSITENIbHYIO paboTy 00y4aromuXcst SBISIOTCS:

- y‘Ie6H0-MeTOHH‘{eCKHI>’I Marepuajl no JUCIHUIINHE.

11.4. Meroauueckue ykazaHust 1Jisi 00yYarOIMXCS [0 POXOXKICHUIO KOHCY/IbTAIUH.
ITo u3y4aemoit TUCIUIIINHE TPOBOAATCS CIEAYIOLINE BBl KOHCYIBTAIUI:
- KoHcynbranus nepe 5k3aMeHOM - MTPOBOAUTCSI C LIEJIbIO:
° YTOYHEHUsI OPraHU3allMOHHBIX MOMEHTOB;
° CHCTeMaTH3aIluy 3HaHW;
° OTBETHI Ha BOMPOCHI, BBI3BIBAIOLIME TPYIHOCTH MPH MOATOTOBKE K DK3aMEHY.
Koncynprauus umeer popmy Jekimu, mocie KOTOPOil MpernonaBaresib OTBEUaeT Ha BOPOCHI 00YYAIOLIUXCS WIH B BUJIE
Oecenpl B hopme "oTBeT-BOTIpOC".
- Koncynbranus co craboycreBaonMy 00yJaroIUMHUCs - TIPeTHa3HaYeHa IS
° JIMKBHJALIUYU NPOOEIIOB NP U3YYCHUH JUCLIUILTHHEI,
° Pa3bsACHEHUsI CIIOPHBIX BOIIPOCOB M BOIIPOCOB, HAUOOJIEE CIIOKHBIX ISl U3YUCHUS;
° 3aKpeIICHUS IPOHICHHOTO MaTepHuala,
o TUKBHUIALMH aKaJCMHUYCCKUX 3aT0JKCHHOCTEH.

IIpoBoauTCst perymspHO coracHo rpaduKy KOHCYIbTalUi Ipenoaasarelst (He pexe 1 pa3a B 2 Henenn).
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- Koncynbranus no npoekTHOH U Hay4HO-HCCIIEI0BATEIbCKON IeATeIbHOCTH 00yYaroIUXCs - IPOBOAUTCS C LIENbIO:
° paclIMpeHHs Hay4HOIo Kpyro3opa oOy4aroluxcs;
° PacCMOTPEHMs BOIIPOCOB, HE BK/IIOYEHHBIX B IPOrpaMMy U3y4aeMOW AMCLMILIMHBL
° yDIyOJIeHHOIo U3y4YeHUs MaTepualla Kypca;
° TIOMOIIM 00Y4aIOIUMCS B OJTOTOBKE HAyYHBIX CTaTeil ¥ JOKJIaN0B HAa KOH(EPESHIIUH;
° NOATOTOBKH B y4aCTHIO B KOHKypCax U OJMMIIHaLax.
IIpoBoagutcst perymsipHo cornacHo IrpaduKy KOHCYIbTallUH IMperojaBaTesisi WIM 110 YCTHOH OTOBOPEHHOCTH MEXIY

O6y‘{a}OLL[l/lMC§I 1 OpeTo/iaBaTeiieM.

11.5. Meroauueckue yka3aHust JUisi 00y4YaroIuXcst MO MPOXOMKICHHUIO TEKYIIEro KOHTPOJIS YCIIEBACMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH TPEIyCMaTPUBACT KOHTPOJIb KadecTBa 3HAHWH OOYyYaIONIMXCS, OCYIISCTBISIEMOTO B TEUCHHE
CeMecCTpa ¢ LENbI0 OLECHWBAHUA XOZAa OCBOCHHUS IMCUMIUIMHBEL HeBbimonHeHne TpeOOBaHMI WM MX YacTH IO MPOXOXKICHHIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH IPH YCIIEIIHOM NPOXOKIECHUHU NPOMEXKYTOUHOMN aTTeCcTallui MOKET IPUBECTH K IIOHMKEHUIO UTOTOBOM OLIEHKH.

Bo3MmoxHBIE METOBI TEKYIIETO KOHTPOJIS:

- YCTHBIH ONpOC Ha 3aHATHSAX;

- cUcTeMaTHJecKas IPOBEpKa BBINOIHEHUS! MHANBUAYAIbHbBIX U JOMALIHUX 3aaHuUll;
- 3aIUTa OTYETOB M0 J]aAGOPAaTOPHEIM paboTam;

- TIPOBEJICHUE KOHTPOJIBHBIX paboT;

- TECTUPOBAHUE;

- KOHTPOJIb CAMOCTOSTENBHBIX PadoT;

- TIPOBEJICHUE KOHTPOJIBHBIX PaboT;

- JIOKJIa] Ha HayYHOU KOH(EPEHIINY;

- HalTMCaHue Hay‘lHOﬁ CTaTbH.

11.6. Metomuueckue ykazaHus Juisi 00y4aroIHXcs 110 IPOXOXKASHUIO TECTUPOBAHMSI.

Vcnonb3oBaHne TECTOBBIX 3aJaHMI BOSMOXHO KaK IPU TEKyIeM KOHTPOJE, TaK U MPH IPOBEACHUH IIPOMEKYTOUYHOU aTTeCTAIUu.
TecTbl MOTYT IPOBOIUTHLCS KaK B MUCbMEHHOH (hopMe, Tak U € UCIOIb30BAHUEM MIEKTPOHHBIX CPEICTB 00yUeHUSL.

MoOXHO BBIIEIUTH OCHOBHBIE YPOBHHM TECTa, B KOTOPBIX IPOBEpKa BO3PACTAET OT KOHTPOJS 3HAHUM (MHIMKATOP JOCTHKCHUS
KOMIIETEHIUH - "3HaTh'") 10 NPUMEHEHHS HaBBIKOB IIPU PEIICHUM TUIIOBBIX M HETUIOBBIX 3a/a4 ((MHAUKATOPB! JOCTIKEHUS KOMIIETCHIIUY -
"ymers" 1 "BrageTh"):

- IlepBelii ypoBEHbD - y3HaBaHHE paHEE U3YYEHHOI'O MaTepuaa;

- BTopoii ypoBeHb - pelpoAyKTUBHBIH - B 33laHUSX HE COACPIKUTCS MaTepuasa A OTBETa MM XK€ €ro U3BJIeUeHUE TpeOyeT He
TOJIBKO 3alIOMUHAHUS MaTepuala, HO U €ro HOHUMAaHUs (IOACTAHOBKA, KOHCTPYKTUBHBIH TECT, TUIIOBAs 3a/1a4a);

- Tperuil ypoBeHb - HETUIOBBIE 3a/la4M IOBBIIIEHHOH CIOXKHOCTHU, IJIS KOTOPBIX TpeOyeTcs caMOCTOATEIbHOE HAXOXKICHUE
METOJIOB PEIlCHUs;

- CMemIaHHBI - HCIONB30BAaHHME JIEMEHTOB BCEX TpeX YPOBHEH JUIl IPOBEPKH pPA3HBIX HHIUKATOPOB JIOCTIKEHHS
KOMIIETEHLIUH.

Kpurepun oneHku TecToBbIX paboT Oasupyrorcs Ha 100-6anbHoii mixane cormacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOZYNbHO-PEHTUHIOBOIl CHCTEME OIIHKH KadecTBa ydeOHOH paboTel cryaeHToB B I'VAII" (momycTMMo NpHMEHEHHE JH000ro
KOJIMYECTBEHHOTO MOKA3aTesl OLIEHKH ¢ MpUBeeHHeM ero K 100-nmpoueHTHOH 1mKae):

- MeHee 55 - "He 3auTeHO" WM "HeyNOBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureno" unu "ygoBnerBoputensHo" (3);
- ot 70 0o 84 - "3autreHo" nnu "xopouio" (4);

- ot 85 10 100 - "3auteno" unu "oTauyHo" (5).

11.7. Meroauueckue yka3aHusi Uil 00y4YaroIUXCst O MPOXOMKICHHUIO TPOMEKYTOUHOH aTTeCTaluu.
IIpomexyTouHasi arrectanus OOyYaIOMIMXCSA TMPEIyCMATpPUBACT OIICHUBAHUE TNPOMEKYTOUYHBIX M OKOHYATENILHBIX PE3YJbTATOB
o0ydenus mo auctuiuinae. OHa BKITIOYaeT B ceOst:

- DK3aMeH — (hopMa OLICHKH 3HaHWH, MONyYEHHBIX OOydYaromIMMCS B MpOLECCE M3y4YEeHHs BCEH NUCLMIUIMHBI MM €€ YacTH,
HABBIKOB CaMOCTOSATEIBHOU Pa0oThl, CHOCOOHOCTH NPHUMEHATh WX [UIS PELICHHs NPAKTHYCCKUX 3a1ad. DK3aMeH, Kak IMPaBUIIo,
NPOBOAUTCS B IEpPUOJ DK3aMEHALlMOHHOW CECCHMM U 3aBepLIaeTcsl arTecTallMOHHOM oneHkod "omiauyHo", "Xopomo",
"'yIOBJIETBOPUTENBHO", "HEYAOBIETBOPUTEILHO".

DK3aMeH MPOBOIUTCS B OMHOM U3 CICIYIOMUX GOopM:

- B YCTHOI1 (hopMme B BHIE OTBETa Ha BOIPOCH 3K3aMECHALIMOHHOTO OHyIeTa

- C IPUMEHHEM CPEICTB AeKTpoHHOTro 00yuenus (LMS I'YAIT)

B ciyuae nucTaHIMOHHO# (OpPMBI MPOMEXKYTOUHOH aTTECTalMu, 3K3aMEH NPOBOAUTCS B BUJAE TECTa C NPHMECHCHHEM CPEICTB

QJIEKTPOHHOI'O 06y‘IeHI/I${ .
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JIucT BHeceHUs U3MeHeHuil B padouyio nporpaMmy JUCUMILTAHBI

JlaTa BHeceHHsI

. JlaTta u Ne
H3MEHEeHN H
w . . NPOTOKOJIAa
JOTIOJTHEHHIA. Conepixanue u3MeHeHHt ¥ 1OTOTHEHU
3acelaHus
I[Moamuch BHecIIEro
kadeapol

H3MCHCHUSA

16

Ioanucn
3aB.

Kadeapoii





