MMHHUCTEPCTBO HAYKHA 1 BBICIIETO OBPA30BAHHS POCCHICKOM ®EJEPAITMHA
HBaHropoAcKHii 'yMAHHTAPHO-TeXHHYECKHH HHCTHTYT (hHiana)
deaepanbHOro rocyaapeTBeHHOr0 aBTOHOMHOT0 00pa30BaTeILHOTO YIPEKIeHHs BEICIIEro o0pazoBaHHs
"Caukr-IleTepOyprekuii rocylapcTBeHHBIH YHHBEPCHTET a3POKOCMHYECKOro npubdopocTpoenns"

Kathenpa npukiamsolt MateMarusi, HHOOPMATHEH B MH(OPMAIMOHHBIX TAMOKEHHBIX TeXHOTOrAH
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AHHOTALUA

Juctumina "TexHonorus: ouuppoBKH TPEXMEPHBIX 00BEKTOB" BXOAUT B 00Pa30BaTENIbHYIO MIPOrPaMMy BBICILIETO 00pa3oBaHUS 110
HampasleHnio noxproroBku/cnenuansHoctd 09.03.01 "HMHdopMartuka u BBUHCIHMTENbHAs TexXHHMKA" HampasieHHocTH IIporpamMmuoe
obecriedeHre CPEICTB BBHIYMCINTENBHON TEXHUKH M AaBTOMATH3MPOBaHHBIX cucTeM'". Jlucrmmnmaa peanusyercs Kadenpoi npuxitagHoit
MaTeMaTHKH, HHPOPMATUKN U HHPOPMAIIMOHHBIX TAMOXKEHHBIX TexHonoruit (Kadenpoii 2).

JlucuuniHa HanesleHa Ha popMupOBaHKE y BEITYCKHUKA CIICTYIOIIX KOMIIETCHIINIL:

I1K-8 "Cnioco6GeH opraHu30BaTh IPOBEACHUE PAOOT IO BHIIOIHEHHIO HAYYHO-HCCIIEIOBATEIbCKIX U OIBITHO-KOHCTPYKTOPCKUX
pabort"

VK-1 "Cnoco0eH OCyIIeCTBIATh MOUCK, KPUTHYSCKHI aHAIN3 U CHHTE3 MH(OPMAIMH, MPUMEHATh CUCTEMHBIA TOIXOM IS
pelLIeHHs TOCTaBJICHHBIX 3a1a4"

CozepxaHHe IUCIUIUIMHEI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPHHIUIAMHI MAaTEMAaTHIECKOTO MOACIUPOBAHUS TPEXMEPHBIX
00OBEKTOB T10 MacCHBY 3aIaHHBIX TOYEK; METOAUKAMH ITOy4eHHsI HaOopa BEPIIMH VIS TOCTPOCHHS TPEXMEPHBIX 0OBEKTOB.

INpenonaBaHue IUCIUILUTMHBI MPEXyCMAaTPUBAET CIEMYIOIIHe (OPMBI OpraHM3alNH y4eOHOTo Tpolecca: JEKIHH, 1abopaTopHbIe
paboTHI, caMoCTOsITETbHAs paboTa 00yJaroIIerocs, KOHCYIbTAINH.

IIporpaMMoil JIMCLMIUIMHBI TIPEAYyCMOTPEHBI CICAYIONINE BUIBI KOHTPONA: TEKyIUH KOHTPONIb YCIEBA€MOCTH, IPOMEXKYTOYHAs
arTectanus B Gpopme 3K3aMeHa.

O6mas Tpy10eMKOCTh OCBOSHHSI AUCIUILIHHBI COCTABIAET 3 3aUETHBIX eANHUIEL, 108 qacos.

S1I3bIk 00yYEHUSI IO AUCHUILIHHE "PyCcCKUii".



1. [TepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUS MO IUCIUIJINHE

1.1. Ilenn npenofaBaHus JUCHUILIUHBIL
Llenu quCIUTUINHBL:
- ®opMupoBaHHE Y CTYACHTOB IIPECTaBICHNUS O IPUHIUIAX OLU(PPOBKU TPEXMEPHBIX 0OBEKTOB,
- O0y4eHus CTYJEHTOB 6a30BbIM HaBBIKAM MaTEMAaTH4YE€CKOTO MOJIEIUPOBAaHUS TPEXMEPHBIX 00bEKTOB Ha Oa3e Habopa BepIINH,

- O3HaKOMJICHHE CTYICHTOB ¢ METOJUKAMHU allPOKCUMAIUH JUIS BHISIBICHHS TPEXMEPHBIX rpapuuecKux MPUMUTHBOB.

1.2. JlucuuminHa BXOXUT B COCTaB 4YacTH, (OpPMHpPYEMOIl ydacTHHKaMHM 00pa30BaTelbHBIX OTHOIICHHH, 00pa3oBaTeNbHOMN

porpaMMbl Beiciiero oopasosanus (naiee — OI1 BO).

1.3. IlepeyeHs IaHAPYEMBIX PE3YIBTaTOB O0yUYECHUS 0 JUCLHUIUIMHE, COOTHECCHHBIX C INITAaHUPYEMBIMH pe3yisraraMu ocBoeHns OI1
BO.
B pesynsrare u3ydeHHS AMCUMIUIMHBI OOydYaromuics MODKEH oOnamaTh CHEAYIOIMMH KOMIICTCHLIMSMH WM HUX YaCTAMH.

Komnerenmun u WHAUKATOPBI UX JOCTHUKCHUSA ITPUBCACHBI B TaGJ’II/IHG 1.

Tabmuna 1 — [lepedeHp KOMIIETCHIMI U HHIUKATOPOB HX JIOCTHKCHUS

Kareropust
Kox m HauMeHOBaHHe
(rpynna) Konx u HanMeHOBaHMe HHIUKATOPA JOCTHKEHHUSI KOMIIETEHIIUU
KOMIIETEeHIH U
KOMIIETEHIIN U

Ipodeccuonanpupie [1K-8  Cnocobern  opranmsoBare [1K-8.3.1. 3HaTh HOpMaTHBHBIC JOKYMEHTEHI, PETYIHPYIOLIHE TTOPSIOK

KOMIETEeHIINH HpOBEACHUE PaboT MO BHINOIHEHHUIO IIPOBEJCHHS Hay4HO-HCCIIEI0BATeIIbCKIX u OITBITHO-
Hay4YHO-HCCIIE0BaTENbCKHIX U KOHCTPYKTOPCKHX PaboT, HOPSIOK OOPMIICHUS Pe3yIbTaToOB HayIHO-
OIBITHO-KOHCTPYKTOPCKUX PaboT HCCIICIOBATENIbCKUX U OINBITHO-KOHCTPYKTOPCKHX — paboT Mo

3aKpEILUICHHON TeMaTUKe

IK-8.Y.1. VYmerb oOpabaTeiBaTh ¥ aHAJU3UPOBATh HAyYHO-
TEXHUYECKYI0 HH(DOPMALIUIO U Pe3yJIbTaThl UCCIIEI0BAHNUS, YIPABISTH
pecypcaMu  COOTBETCTBYIOLIEIO  CTPYKTYpHOTO  IOApa3ieleHUs
OpraHu3allul IpY BBIIOJHEHUU HAy4YHO-HCCIICIOBATENbCKUX U
OIBITHO-KOHCTPYKTOPCKUX PaboT

TIK-8.B.2. Bnagerp mpakTHYECKHUM OIBITOM PYKOBOJACTBA T'PYIIIOi

Pa3pabOTYMKOB IIPH NPOBEICHUN

YHuBepcansHbIe YK-1 Cmocoben ocymectsiate YK-1.3.1. 3Hatp MeTomwku T1omcKa, cOopa ©  00paboTKH
KOMITCTEHIIUH MOUCK, KPUTHYECKUH aHamM3 | HHPOPMAIMH, B TOM YHCJIE C HCIIOIb30BaHHEM HH()OPMAIMOHHBIX
CHHTE3 HH(OpPMAIMH, NPUMEHATH TEXHOJIOTHH
cucTeMHblii monxon s pemreHus YK-1.3.2. 3Harh akTyasbHbIE POCCHICKHE M 3apYyOSKHBIC HCTOYHUKH
MOCTABJICHHBIX 33/1a4 nHGOpPMAMK U1l PEIICHHS IIOCTABICHHBIX 3a1a4, NPUHIUIIE
000011eHusT HHPOPMALIH
VK-1.3.3. 3Harh METOAMKH CHCTEMHOTIO IIOAXO/a sl pELIeHUs
MOCTaBJICHHBIX 33134
VK-1.V.1. YMeTh NpUMEHATH METOIHUKH IOUCKA, cOopa U 0OpaboTKH

rHpOpMaIHU

2. MecTto tucuumuinnsbl B cTpykrype OIl

JucuumiiHa MOKeT 0a3UpOBaThCs Ha 3HAHHAX, paHee TPHOOPETEHHBIX 00yYarOIIMMICS MTPU H3YYEHHHU CICAYFONINX AUCIUIIINH:
- ANTOPUTMBI B CTPYKTYPBI JaHHBIX
- Uudpopmaruka
- MccnenoBanue oneparuii
- KomnbprorepHoe 3peHne
- KoMmnproTepHOE MOIEIHpOBaHIE
- Maremaruka. MaTemMaTndecKkuii aHaH3
- MareMaTH4eCKre METOIBI M MOJICIIH
- MeTozbl ONTUMAJIBHBIX peIeHUI
- O6paboTKa IKCIIEPUMEHTAIBHBIX TAaHHBIX
- OCHOBBI Hay4YHBIX MCCII€IOBAHUI

- OCHOBBI HpOeKTHOﬁ JACATCIIBHOCTH 4



- OCHOBBI pOOOTOTEXHUKH
- OCHOBBI TECOPHU YIIPABICHUS
- CucreMHblif aHanu3

- ®urnocodus

3HaHI/I5[, TIOJTYYE€HHBIC ITPHU U3YHUCHUU MaTe€praja JTaHHOU JAUCHUIIIMHBI, UMEIOT KaK CaMOCTOATEIbHOC 3HAaY€HUE, TaK U MOT'YT OKa3aThb

BJIMSHUE HA MPAKTUKH, TOCYNAPCTBEHHYIO UTOTOBYIO aTTECTAllUIO U BBIIIOJIHEHUE BBIHyCKHOﬁ KBaJ'IH(bPIKaL[PIOHHOﬁ pa60Tm.

3. O0beM M TPYI10eMKOCTb IMCUMILIMHBI
Janubie 00 00mmeM o0beMe TUCHUILTHHBI, TPYAOEMKOCTH OTACIbHBIX BHAOB YUeOHOH paboThI MO AMCIMIUIMHE (M pachpeacieHue

9TOH TPYZOEMKOCTH IO CEMECTPaM) IIPECTaBICHBI B TaOmuIe 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTb AUCIHUILITHHBI

TpynoemMKocTh 1o ceMecTpam

Bua yueOHoii padoTsi Bcero
8
O0umast Tpy10eMKoCcTh Aucuununsl, 3E/4yac. 3/108 3/108
U3 HUX YaCOB MPAKTHYECKO# MOAr0TOBKU 10 10
AyIMTOpHBIE 3aHATHS, BCEro 4ac. 30 30
B TOM YHCJIE:
- nexuuu (JI), gac. 10 10
- mpaxtuyeckue/cemunapckue 3ansarus (113, C3), gac.
- maboparopusie padotsl (JIP), uac. 20 20
- KypcoBoii ipoekt/padota (KI1, KP), uac.
DK3aMeH, Jac. 36 36
Camocrositensnas padora (CPC), Bcero uac. 42 42
Bua npoMe:kyTo4HOIi aTTecTanum: 3a4et, Audd. 3a4eT, 3x3amen (3auet, Audd. 3a4, Ik3.) DK3. OK3.
4. Conep:xaHue JTUCHUILIUHBI
4.1. PacnipeneneHue TpyIOEMKOCTH JUCIUILUIMHEL IO pa3felaM U BHIAM 3aHATUIL.
Pa3pensl, TeMbl AUCIUIIMHBI U UX TPYAOEMKOCTh IPUBEAEHBI B TA0IHIE 3.
Tabnuma 3 — Pasznessl, TeMbl JUCIUIUTHHBL, HX TPYIOEMKOCTb
m3 KIl/
Jleknumu, JIP CPC
Pasnenbl, TeMbI AU CIUTLIHHBI (C3), KP
yac. yac. yac.
yac. yac.

Cemectp 8



1) KII/
Jlexkuuu, JIP CPC

Pa3znesibl, TeMbI JMCHMTLTAHBI (C3), KP
qac. yac. yac.

qac. qac.

Paznen 1. Meroabl ouMpoBKH TPEXMEPHBIX OOBEKTOB 6 0 8 0 22
Tema 1.1. Knaccudukanust MeTonoB oI)pOBKH TPEXMEPHBIX 00BEKTOB

Tema 1.2. Cpe3sbl B OU(PPOBKE TPEXMEPHBIX 0OBEKTOB

Tema 1.3. KonTakTHbIE METOIBI OLU(PPOBKH TPEXMEPHBIX OOBEKTOB

Tema 1.4. Meronsl oOmMGPOBKH TPEXMEPHBIX OOBEKTOB C HCIIONB30BAHHEM JIA3ePHBIX
JTaJIbBHOMEPOB

Tema 1.5. MeTtons! or)poBKH TPEXMEPHBIX 0OBEKTOB C HCIIOIb30BaHIEM (DOTOTMOIHBIX MATPHIL
Tema 1.6. Metompl OLM(POBKH TPEXMEPHBIX OOBEKTOB C NMPUMEHEHHEM TPUAHTYISLHOHHBIX
JIa3epHBIX CKAHEPOB

Tema 1.7. Metonsl oOHU(POBKH TPEXMEPHBIX OOBEKTOB € IPUMEHEHHEM MaCCHBHBIX
CTEPEOCUCTEM

Tema 1.8. Metoapl onM(POBKH TPEXMEPHBIX OOBEKTOB C MPUMEHEHHEM CTPYKTYPHUPOBAHHON

IIOACBETKHU

Paznen 2. MeToap! MOCTPOEHHS TPEXMEPHBIX 0OBEKTOB 4 0 12 0 20
Tema 2.1. O0nako TOYEK U CPEACTBA €TI0 OMHCAHUS

Tema 2.2. TIporpamMHBIe CpeacTBa pabOThI ¢ 0OIAKOM TOUYEK

Tema 2.3. BoieneHue HeCKOJIBKIX 3aMKHYTBIX KOHTYPOB B cpe3e 00beKTa

Tema 2.4. TexcTypupoBaHHE TOBEPXHOCTH
Hroro B cemecrpe: 10 0 20 0 42

Hroro: 10 0 20 0 42

IIpakTnyeckas MOATOTOBKA 3aKIIOYAECTCS B HEIOCPEICTBEHHOM BBINOJHEHUH OOYYarOIIMMHUCS ONPENETICHHBIX TPYHIOBBIX (DyHKIHH,

CBSI3aHHBIX ¢ OyayIel npodecCHOHaNbHOH AeATeNbHOCTHIO.

4.2. Conep:xanue pas3JesoB U TeM JIEKIIMOHHBIX 3aHATHH.

CozeprxaHue pa3aesioB U TeM JICKIIHOHHBIX 3aHATHI IPUBEACHO B TabmmIe 4.

Tabnuna 4 — ConeprkaHue Pa3aeioB U TEM JISKIIMOHHOTO UKJIA

Homep
Ha3zBanmue u conepixanue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI
pasaena
1 Mertozns! OLE(GPOBKH TPEXMEPHBIX 0OBEKTOB

Tema 1.1. Knaccuduxkanus MeTonoB olu(ppOBKH TPEXMEPHBIX 00BEKTOB

Bocnpusitue uenosexkom uHpopManuu o6 obbeme. Pusnueckne NpUHIMNGI B onu@ppoBke. KOHTaKTHBIE M OECKOHTAKTHBIE
MeTOJIbl. AKTHBHBIC U ITACCHBHBIC OECKOHTAKTHBIE METO/IBI.

Tema 1.2. Cpe3sbl B o1iu()pOBKE TPEXMEPHBIX 0OBEKTOB

TonsTre cpe3 u crocoOk! ero noxydeHus. [Ipumeps! npuMeneHust Metona. OCHOBHBIE HEIOCTATKH METO/IA.

Tema 1.3. KoHTaKkTHBIC METOABI OLU(PPOBKH TPEXMEPHBIX 00BEKTOB

Mpuanun pabots! ckanepa. CHoco6bI MoNTy4eHus ceTKH. [IpeuMyInecTBa 1 HeIOCTaTKH METOa.

Tema 1.4. MeToznb! onu(ppoBKH TPEXMEPHEIX 00BEKTOB C HCIIONB30BAHUEM JIa3ePHBIX JaILHOMEPOB

Ilpuniun pabotel ckanepa. VMmynbCHBIH MeTox u3MepeHust pacctosHuil. Da3zoBblii MeTon HU3MEpeHUs PacCTOSHUU.
IpenmymecTBa 1 HEXOCTATKU METOJOB.

Tema 1.5. MeTozns! onudpoBKH TPEXMEPHEIX 00BEKTOB C HCIIONB30BaHHEM (POTOIHOAHBIX MaTPHI]

Ipunnun pabote! ckanepa. Vi3BecTHbIE IPEACTABUTENN U UX pUMeHeHue. [IpenMyInecTsa 1 HeI0CTaTKU METO/A.

Tema 1.6. MeTozb! onudppoBKH TPEXMEPHEIX 00BEKTOB C IPUMEHEHUEM TPHAHTY/ISALMOHHBIX JIa3€PHBIX CKAHEPOB

Ipunnun pabote! ckanepa. KimtoueBble 0COOCHHOCTH ONTHYECKOH CUCTEMBI CKaHepa. [IpenMylecTa 1 HeJOCTaTKH METOAA.
Tema 1.7. MeTozs! onudpoBKU TPEXMEPHBIX 0OBEKTOB ¢ IPUMEHEHNEM ACCUBHBIX CTEPEOCHCTEM

dororpammerpusi. Crepeockonuueckue (IByX0ObEeKTUBHBIE) CHCTEMBI. AKTHBHBIC JIa3ePHbBIE CHCTEMBI.

Tema 1.8. MeTozb! onudpoBKU TPEXMEPHBIX 0OBEKTOB ¢ IPUMEHEHUEM CTPYKTYPHPOBAaHHOM ITOACBETKH

KonupoBannoe crpykrypupoBanue. IIpeoOpazoBanue koopauHar. IIpoenupoBaHue Todek, JIMHUH U CeTOK. BpemeHHOe

MYJIBTUILIEKCUOBAHUE.



Homep
Ha3zBanmue u coneprxanue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI
pa3gena

2 MeTtozb! TOCTPOCHUS TPEXMEPHBIX 00BEKTOB
Tema 2.1. O6nako TOUEK U CPEACTBA €IO ONUCAHUSA
Oo6nako Touek. @opmarsl onucanus obaaka Touek. VRML, X3D, OBJ, STL nporus PCD.
Tewma 2.2. I[IporpaMMHbIe cpencTBa pabOTHI ¢ 00NIAKOM TOYEK
IInarueie u 6ecrnarabie cpeacrsa. CloudCompare. MeshLab. Autodesk ReCap.
Tewma 2.3. BeigeneHue HECKOIBKHUX 3aMKHYTBIX KOHTYPOB B cpe3e 00beKTa
Crnoco0bl ompesieneHus Haaudus HeCKOJIBKUX 3aMKHYTBIX KOHTYPOB B cioe (cpe3e o0bekTa). MeToas!l 0ObEAUHEHHS TOUCK B
3aMKHYTbIH KOHTYp. MeTon k-cpenHux.
Tema 2.4. TekcTypupOBaHUE TOBEPXHOCTH
Cnoco0sl nomyuenust TekeTyp. IIpoexnus TekcTypsl. IIpumeneHne MeTon0B OlU(pPOBKU TPEXMEPHBIX O0BEKTOB IS MOIyYEeHHS
TEKCTypbl 00bekTa. DOpMHUPOBAHUE TEKCTYPHOH KapThl, (JopMaT TEKCTypHOH KapThl, CHOCOOBI CBS3M TEKCTYPHBII KapThl C

HOBEPXHOCTEIO.

4.3. IlpakTrueckue (CeMUHAPCKHE) 3aHATHS

Temsl IMPaKTUYCCKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEJICHLI B Ta6n1/1ue 5.

Tabmuna 5 — [IpakTHdyeckue 3aHATHS U UX TPYJOEMKOCTb

U3 uux
Ne
Ne . . TpyroeMkocTb, NpakTHYECKOi
TeMbI MpaKTHYECKHX 3aHATHIT ®opMBI NPAKTHYECKHX 3aHSTHI pasnena
n/n qac. MOATOTOBKH,
JAUCHUTLTHHBI
yac.
YueOHbIM IJIAHOM HE IPeyCMOTPEHO
Bcero 0 0
4.4. JJabopaTopHBbIE 3aHATUSL
TeMmbl 1a0OPaTOPHBIX 3aHATHH U UX TPYLOEMKOCTh IPUBECHBI B TAOIHLIE 6.
Tabnuia 6 — JlabopaTopHbIe 3aHATHA U X TPYIOEMKOCTh
N3 nux
No
Ne TpynoemkocTb, HNPAKTHYECKOIH
HaumeHnoBaHue 1a60paTopHbIX paboT pa3nena
n/n gac. MOATOTOBKH,
JAUCHMILIMHBI
Jac.
Cemectp 8
1 Ouudposka TpexmMepHOro oosexra ¢ ucnonb3zoBanueM LiDAR 4 2 1
2 OuundpoBka TPeXMEPHOr0 0OBEKTA C HCIOIB30BAHUEM TPHAHTYJISILIUH 4 2 1
3 Pabora ¢ 00akOM TOYEK B TIPOrPAMMHBIX CPEICTBaX 4 2 2
4  IIporpammHOe (OpMHPOBAaHHE IOBEPXHOCTH Ha OCHOBE 00JIaKa TOUEK 4 2 2
5 IIporpamMmHOe€ TEKCTypHUpOBaHHE OBEPXHOCTH 4 2 2
Bcero 20 10
4.5. KypcoBoe MpoeKTUpOBaHUE/BBIIIOTHEHNE KyPCOBOW paboThI
VY4eOHBIM IIITaHOM HE IIPELyCMOTPEHO.
4.6. CamocTosTenbHAs paboTa 00y JaIOIIIXCS
Busr camocTosATENIBHOM PabOTHI U €€ TPYI0eMKOCTh MPHBEEHBI B TabmuIe 7.
Tabmumna 7 — Buzsl caMocToATeNnsHON paboTHI U €€ TPYAO0EMKOCTh
. Bcero, Cemectp 8,
Buja camocTosiTe/1bHON paGoThI
qac. qac.

7



5. Ilepeyenn y4eOHO-METOAMYECKOrO 00ecIeueH st JIsl CAMOCTOSITEIbHOM PaGekps, 00y 42 IIHHXGH $10

Bun CaMOCTOHTeJILﬁ(}Xl&ﬁ?ﬁTﬂhHe (MOIly JIIO) gac.
Wisyuen s QUG QaUUSI NG R E R MO SRR CEPEF b HOT paGoTht 0Byuatomuuxes ykasanbi B ILIL 7-13 ¢

Kypcosoe npoexriposariie (KgL [{peyenn meuaTHBIX M 31eKTPOHHBIX yUeOHBIX H3TaHMIT

PacucTHepEpediy 1R AR PP RHbIX yueOHBbIX H31aHMIT MpUBEICH B TabHIIE 8. 0

ara
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Jlucsx, B. B. Maremarudyeckue OCHOBBI KOMIIBIOTEPHOH TIpaduKu :
npeoOpa3oBaHus, NMPOEKIMH, OBEPXHOCTU : ydeOHOoe mocobue / B. B.
JIucsax ; HOxHbll denepanbHblil yHHBepcuTeT. - Pocro-Ha-/loHy |
Taranpor : U3garenscto IOxHOrO denepansuoro ynusepcurera, 2020. -
103 c. - ISBN 978-5-9275-3490-6. - Texkcr : snekrponnbiid. - URL:
https://znanium.com/catalog/product/1308409. — Pexum pgoctyma: mo

TIOATIUCKE.

amupo, JI. KommerorepHoe 3penne / JI. [amupo, [x. CrokMas ; mep. ¢
aHI. — 4-¢ U31., ANMeKTpoH. — Mocksa : Jlaboparopust 3HaHuit, 2020. —
763 c. — (Jlyummii 3apy6exHsbiit yueOHuK). — ISBN 978-5-00101-696-0.
- Texcr : JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1094363. — Pexum pnoctyma: o

TIOAIIHUCKE.

l'onosanos, H. H. 'eomeTpuueckoe MoznenupoBanue : yueOHoe nocodue /
H. H. I'onoBanoB. - Mocksa : KYPC : MTH®PA-M, 2021. - 400 c. - ISBN

978-5-905554-76-6. -  Tekct :  SJIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1215355. — Pexum pgoctyna: mo
TOIITUCKE.
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7. IlepevyeHb 3J1eKTPOHHBIX 00Pa30BaTeJbHBIX PeCypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
"UnTepHeT"

IlepedeHb 3MEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB MH(POPMAIOHHO-TEIICKOMMYHHUKAIMOHHOM ceTd "MHTepHeT", HeOOXOIUMMBIX

JUTSL OCBOCHHUSI IUCIIMIUIMHBI TIPUBEICH B Tabmuie 9.

Tabmuna 9 — [epeueHb AMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn "MHTepHeT"

URL agpec HaumeHnoBanmue
http://window.edu.ru/ BecrutatHas anekrpoHHas Ondnuoreka oraiH "ExnHoe okHO K 00pa3oBaTeIbHBIM pecypcam”
https://www.intuit.ru/ Hanmonansusiit OTkpbITeil YHUBepcuTeT "UHTYUT"
https://elibrary.ru/ e¢LIBRARY.RU - HayuHas anekTpoHHas OHOIHOTEKA
http://lib.guap.ru/ bubnuoreka I'VAIT
https://znanium.com/ DneKTpOHHO-0MONIKOTeYHAsl cUcTeMa Znanium

https://e.lanbook.com/ ObC Jlanp
https://www.book.ru/ BOOK.RU - coBpemeHHast 3IeKTpOHHAs OMOINOTEKa ISl By30B M CCY30B OT IPaBooOIaiaTess

https://urait.ru/ O6pazoBarensHas miargpopma FOpaiit

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOT U
8.1. [TepedeHs IPOrpaMMHOTO 0GECIICUEHNSI, HCIIOIb3yeMOTO IIPH OCYILECTBICHUH 00Pa30BaTeIbHOIO IPOLECCa [0 AUCLUIIIIHE.
[epedeHp UCIONB3yeMOro MPOrpaMMHOTO 0OecIeueHus mpeAcTaBieH B Tabnumne 10.

Tabmuna 10 — [TepeueHb nporpaMMHOTO 00eciedeHuUst

HaumeHoBaHue

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

4 Microsoft Visual Studio Community

8.2. TlepedeHp HH(OPMAIOHHO-CIPABOYHBIX CHUCTEM, HCIOJB3YEMBIX MPH OCYIIECTBICHHH O00pa3oBaTeIbHOrO Iporecca I
JIUCIUILINHE

IMepeuens UCHONB3yeMBIX HHPOPMAIOHHO-CIIPABOYHBIX CHCTEM IPeACTaBiIeH B Tabmume 11.

Tabmuna 11 — INepedeHsp HHPOPMALOHHO-CIIPABOYHBIX CHCTEM

Ne

n/m

HaumeHnoBaHue

YueOHbIM IJIAHOM HE IPEeyCMOTPEHO

9. MarepuaJibHO-TeXHUYECKas1 0a3a
CocraB MaTepPIaJIBHO-TeXHH‘{ECKOﬁ 6331)1, HEO6XOHHMOﬁ JUIs1 OCYLICCTBJICHUA 06pa30BaTeJ'ILHOFO nponecca mno AUCHUIIIMHE,

npezacrasiied B Tabnune 12.

Tabnuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHUe COCTaBHOI YacTH Homep aynutopun

n/n MaTepHAJIbHO-TeXHUYECKOH 0a3bl (IpU HeOOXOAMMOCTH)
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Ne HaumeHoBaHuUe COCTaBHOI YacTu Homep ayautopun

n/n MaTepUaJIbHO-TeXHHYecKoii 6a3bl (mpu HeoOX0AUMOCTH)
1 Donp ayautopuii MO I'VAII quis npoBeaeHUs IEKIUOHHBIX U MIPAKTUYECKUX (CEMHUHAPCKUX) 3aHATUI
2 JlaGoparopus mporpaMMHUPOBaHUs U 0a3 JaHHBIX 207

10. OueHo4HbIe cpeacTBA /sl IPOBeJAeHHUS IPOMEKYTOYHOM aTTecTaluu

10.1. CocraB OICHOYHBIX CPEICTBIUIL HPOBEICHUS NPOMEXYTOUHOH arTecTanuu OO0y4aroIiuXci O IMCLUIUIMHE NPUBEICH B

Tabmure 13.

Tabnuma 13 — CocTaB OLICHOYHBIX CPEICTB LIS IPOBEACHHUS IPOMEKYTOUHOH aTTecTaluu

Bua npoMe:KyToO4HOI aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEICTB

Ok3aMeH - CrucoK BOIPOCOB K 9K3aMEHY

- DK3aMeHAIMOHHBIE OUIIETHI

10.2. B kadecTBe KpUTEpHEB OICHKH YPOBHA CHOPMHUPOBAHHOCTH (OCBOCHHS) KOMIICTCHIMH OOYJaIOIIMMHUCS TPHMEHSEeTCs S-
OayTbHAs IIKaJa OLEHKH C(OPMUPOBAHHOCTH KOMIICTCHLHMH, KOTOpas mpuBeneHa B Tabmume 14. B TeueHHMe cemecTpa MOXeET
ucronb3oBarbes 100-6aymuipHas mKaga MOXYJIbHO-DEHTHHIOBOH CHCTEMBI YHUBEPCHUTETA, IIPABUJIA HCIIOIB30BAHHUS KOTOPOH, yCTaHOBIECHBI

COOTBETCTBYIOLIMM JIOKaJIbHBIM HOpMaTUBHBIM akToM I VAIL

Tabnuna 14 — Kputepuu oleHKH YpOBHS C(HOPMHPOBAHHOCTH KOMITETCHIIU

OueHka KOMIETEHITHH
XapakTtepucTuka copMHPOBAHHBIX KOMIIeTEHIMIA
5-0a/uIbHAs IIKaJIa

"oTm4HO" - oOyuaromuiics ryOOKO U BCECTOPOHHE YCBOWII ITPOTPaMMHBI MaTrepualt,

"3a4TeHO" - YBEPEHHO, JIOTHYHO, MTOCIICI0BATEIHO U TPaMOTHO €TI0 M3JIaracrT;
- ONHUPAsCh HA 3HAHHWS OCHOBHOW W JIOMOJHUTEIBHOW JIUTEpPAaTyphl, TECHO MPUBA3BIBACT YCBOCHHBIC
Hay4YHbIC MMOJIOKEHHS C TPAKTUUECKOH eSITEbHOCTHIO HAIIPABIICHHS,
- yMeJi0 000CHOBBIBAET M aPI'YMEHTHPYET BbIIBUTacMbIC UM HJICH;
- JIeJIaeT BBIBOABI K 000OIIEHMS;

- CBO60,E[H0 BIIaJICET CUCTEMOM CIICIHUAJIN3UPOBAHHBIX TTOHSATHH.

"xopomro" - o0ydJaroImuiicss TBEpAO YCBOMJI INPOTPaMMHBIH MaTepuaji, IpaMOTHO M IO CYIIECTBY H3JIaraer ero,
"3auTeH0" OIUpasCh Ha 3HAHUS OCHOBHOH JIUTEPATypHl;

- He JIOIYCKAeT CYIIEeCTBCHHBIX HETOUHOCTEIH;

- YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTH'—IeCKOﬁ JACATCIIbHOCTBIO HAIIPABJICHUS

- apryMEHTHUPYET Hay4YHBIE MOJIOKEHU,

- JIeJIaeT BBIBOABI K 000OIIEHMS;

- BJIaJICET CUCTEMOW CHEIMATN3NPOBAHHBIX MTOHITHH.

"y AOBIETBOPUTEIHHO" - 00y4alomMiCsS yCBOMJI TOJBKO OCHOBHOW IPOTpaMMHBIH Marepuai, O CyLIeCTBY H3Jaraer ero,
"3auTeHo" ONUPAsICh HA 3HAHUS TOJIBKO OCHOBHOMH JIUTEPATypBI;
- JIOIIyCKaeT HeCyLeCTBEHHbIE OMUOKU U HETOYHOCTY;
- HCIBITHIBACT 3aTPYJHEHHS B IPAKTUUYECKOM IPUMEHEHUH 3HAHUN HaIpaBICHUS;
- c11ab0 apryMeHTUpyeT HayuHbIe OJI0KEHNUS;
- 3aTpyAHsIeTCst B GOPMYIMPOBAHUM BBIBOAOB M 0000IICHUIA;

- YaCTUYHO BJIAJCET CUCTEMOM CIICHNATIN3UPOBAHHBIX TOHATHUH.

"Hey10BJIETBOPUTEIILHO" - 00y4JaroIuiics He yCBOWII 3HAYUTENIFHOM YaCTH MPOrPAaMMHOTO Marepuaa;
"He 3auTeHo" - JIOIMyCKaeT CYyNIeCTBEHHbIE OMMOKH M HETOYHOCTH IPH PACCMOTPEHHH TpobleM B KOHKPETHOM
HaIpaBJICHUH;

- UCHBITHIBACT TPYAHOCTH B IPAKTUICCKOM INTPUMEHEHUN 3HaHPIﬁ;
- HE MOKET apryMEHTUPOBATh HAYyYHBIC ITOJIOKECHUS

- He GOpMYJIUpPYET BBIBOIOB ¥ 0000IICHHI.

10.3. TunoBble KOHTPOIBHBIEC 33laHUS MIIX UHBIC MaTePHUAIBL.

Bomnpocs! (3anaun) A7t 9K3aMeHa MPEACTaBIEHbI B Tabume 15.
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Tabnuua 15 — Bompocs! (3aauu) ais 3K3aMeHa

10
11
12
13

15
16

18
19
20
21
22
23
24
25
26
27
28
29
30

31

IlepeueHb BONPOCOB (3a/1a4) IUIsl IK3aMeHA

INonsTue onudpoBKH TPEXMEPHBIX 0OBEKTOB.

[pumeHeHue pe3yIbTaToB OIU(PPOBKH.

IIpyHIUI KOHTAKTHBIX U3MEPEHUI.

Meroa nyna.

IIpunnun na3epHbIX H3MEPEeHUH.

TexHoMOrNM 3aXBaTa OTPAKEHHOTO CBETA JIA3EPHOTO JIy4a.
[IpuHIUIIBI ONTUYECKUX METOAOB U3MEPEHUI.

IMox6op yrma amst CIOXHBIX 00BEKTOB.

[TpuHIUI KOMIBIOTEPHON TOMOTpadum.

IIpoHuxarolee u3Iry4eHue.

3D-ckaHepsl.

IIporpammHoe obecniedeHue it 00pabOTKU pe3ynbraToB padboTsl 3D-ckaHEepoB.
CrocoObl ONMCaHUs M XPaHEHHs 00JIaKOB TOYEK

HcTounuk momex npu onnppoBKe.

YcrpaHeHue noMex 1pu onugpoBKe.

HHTepnonanys U annpoKCUMalys B TPEXMEPHOM IIPOCTPAHCTBE.
ITonsaTHe TouKa.

[oustue pedpo.

ITonsiTre rpaHs.

Texnonorus pazorueHne 00bEKTa Ha apauIeIeTIUIEAbL.
Mertoznb! cryaXXuBaHUs YIJIOB KOHEUHOH MOJEIH.
I'eomerprueckne 060CHOBAaHMS TPEXMEPHBIX rpaduueckux NpuMHUTHBOB. Ky0.

I'eomerpuueckue 000CHOBaHUS TPEXMEPHBIX Ipaduueckux NpuMuTuBoB. Chepa.

I'eomerpuueckre 000CHOBAHMS TPEXMEPHBIX TpaUuecKuX IPUMHUTHBOB. Llununmp.

I'eomerprueckne 0600CHOBAaHMS TPEXMEPHBIX rpaduueckux npuMHUTHBOB. KoHyc.
Ompenenenne pacCTOSHUS B TPEXMEPHOM MPOCTPAHCTBE.

Ipobnema noucka cOCETHUX TOUEK.

Ionstue nonurod. OTIMyYKe NOJUIOHA OT TPAHH.

DopMHUpPOBaHNE MHOTONIOJIUTOHAILHON CETKH.

dopmupoBanue nBeTHOIT Mozenu. COop nH(GOpMAIMHU O BEpIIHHAX.

®DopmupoBaHKE IIBETHON MOAETH. TeKCTypHUpOBaHHE.

Bomnpocs! (3anaun) st 3adera / audd. 3auera npeacrapiaeHs! B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) st 3adera / qudd. 3auera

Ne

n/m

Ilepeuens Bompocos (3aaay4) aJs 3aueTa / 1ud . 3ayera

Y4eOHBIM IUIaHOM HE MTPETyCMOTPEHO

Koa unauxaropa

VK-1.3.1
VK-1.3.1
VK-1.3.2
YK-1.3.2
VK-1.3.2
VK-1.3.2
VK-1.3.3
VK-1.3.3
VK-1.3.1
VK-1.3.1
VK-1.3.1
VK-1.V.1
I1K-8.3.1
VK-1.3.3
VK-1.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
IK-8.V.1
IK-8.V.1
IK-8.V.1
IIK-8.V.1
IK-8.V.1
IK-8.V.1
IK-8.V.1
I1K-8.B.2
I1K-8.B.2

TIK-8.B.2

Kon nngukaropa

[lepedeHs TeM JUI KypCOBOTO IIPOSKTUPOBAHHUS/BBIIOIHEHHS KYPCOBOIl pabOTHI IpeacTaBiIeHs! B Tabmuie 17.

Tabmuma 17 — IlepedeHsb TeM 11 BBIIOIHEHUS] KypcOBOH pabOTHI
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/ IIpumMepHBIi NepevyeHb TeM /IS BBINOJIHEHHS KyPcoBOii padoThl
n/n

YueOHBIM IJIAHOM HE IPeyCMOTPEHO

BOHpOCI)I JJId TIPOBEACHUSA HpOMe)KyTO‘IHOfI aTTeCTallii B BUAEC TECTUPOBAHUSA NTPEACTaBIICHBI B Ta6J'II/IIIe 18.

Tabmuua 18 — IIpuMepHbIii IepeueHb BOIPOCOB JUI TECTOB

Ne

/ le/lMeleﬂﬁ nepeueHb BOIIPOCOB /1JI1 TECTOB Kon HHIUKATOPpa
m/mn

YueOHBIM IIIAHOM HE IPEeyCMOTPEHO

ITepeueHb TeM KOHTPOJIBHBIX PaboT MO JUCUHUILIMHE 00y4aloUXCsl 3a049HOI (hOpMBI 00yUeHHs, IPEACTaBIeHb B Tabmuie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne

/ IlepeyeHb KOHTPOJIBLHBIX PadoT
n/n

V4eOHBIM IITaHOM HE IPEXyCMOTPEHO

10.4. Metoau4eckue MaTepHasl, ONPeeIIoe IPOLeaypbl OLICHUBAHMU HHANKATOPOB, XapaKTEPU3YIOIINX TaIlbl ()OPMHPOBAHUS
KOMITCTEHIIUH, ColepKarcs B JIOKAJBHBIX HOpMAaTHBHBIX akTax [ YAII, permaMeHTHpPYOMHUX MOPSIOK M MPOLEAypy HPOBEICHHUS TEKYIIETO

KOHTPOJISl YCIIEBAGMOCTH M ITPOMEXKYTOUHOM arTectainuu o0ydaromuxcs ['YATL.

11. MeToauyeckue yKazaHus AJ1s1 00y4ar0MXCS 110 OCBOCHUK0 TMCIUIIJIMHBI

11.1. Meroxuueckue ykazaHus JIsl 00y4JaloIMXCst 10 OCBOCHUIO JICKIMOHHOTO MaTepHaa.

OcCHOBHOE Ha3HAUCHHE JICKIMOHHOTO MaTepHalla — JIOTHYECKH CTPOIHOE, CHCTEMHOE, NIyOOKOe M SICHOE H3JI0XKEHHE ydeOHOro
Matepuana. HasHaueHHe COBpPEMEHHOIl JIEKIMM B paMKaX AWCHUILUIMHBI HE B TOM, Y4TOOBI NONYYHTH BCIO MH(GOpMALHUIO IO TeMe, a B
0CBOCHUH (DYHJAMEHTAIILHBIX MPOOJIEM JIUCIUILIMHBI, METOIOB HAYYHOTO ITO3HAHMS, HOBEHIINX JOCTIKCHUH HaydHOU MbIciU. B yueGHOM
HPOLIeCCe JICKIHs BHIIOIHACT METOAOIOIMYECKYI0, OPraHH3allMOHHYI0 M MH(pOPMaMOHHYIO0 (GyHKIMY. JIeKIus pacKkpbIBaeT HOHATUHHBIN
anmapar KOHKPETHOH o0JacTh 3HaHMs, € NpoOIeMbl, JaeT LeNbHOe NPECTaBICHNue O JUCIMILIMHE, 0KAa3bIBaeT B3aHMOCBS3b C APYTHMH
JUCHUIUINHAMH.

[Inanupyemsle pe3yabTaTsl IPU OCBOCHUH 00y4arOUMHUCS JIEKIHOHHOTO MaTepraa:

- IIONy4eHHEe COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YpOBEHb KOTOPBIX ONpPEAEIAeTCs LEeIeBOH YCTaHOBKOH K
KakJ101i KOHKPETHOM TeME;

- TIOIIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C NIpEHOiaBaTeieM;

- pasBuTHE NPOhEeCCUOHATBHO-ICIOBBIX Ka4eCTB, IIOOBU K IPeMETY U CaMOCTOATEIBHOIO TBOPUECKOIO MBIIILICHNUS;

- TIOsIBIIEHHE HEOOXOAUMOTO HHTEpeca, HEOOXOAUMOTO Ul CaMOCTOATEIbHOM PabOThL;

- IIOy4eHHe 3HaHUI O COBPEMEHHOM YPOBHE PAa3BUTHSA HAyKU U TEXHUKU M O IIPOTHO3E UX Pa3BUTUs Ha Onuokaiiiiue rogs;

- Hay4UTbCsl METOJAMYECKU 00pabaTbiBaTh MaTepuall (BbLACIATh INIABHBIC MBICIU M IOJOXKEHHSA, NPUXOAUTH K KOHKPETHBIM
BBIBOZIaM, IIOBTOPATH UX B PA3IUYHBIX (POPMYIUPOBKAX);

- TIOy4eHHe TOYHOTO IOHUMAaHHs BceX HEOOXOAUMBIX TEPMUHOB U IIOHATHI.

JleKuMOHHBI Marepuan MOXET CONPOBOXKIAATHCS AEMOHCTpAlMed CIIaiiIoB M MCIOJb30BaHMEM pAa3[aTOYHOrO Marepuaia Ipu
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IIPOBEICHUHU KOPOTKUX JUCKYCCUH 00 0COOCHHOCTSIX MPUMEHEHHS OTJEIbHBIX TEMATHK 10 JUCIUILIUHE.
Briaenstores cienyroniye BUAbI JEKIHMA:

- BBogHas aexuus

BBonnas nexkuus K IUCHUIUIMHE 3HAKOMUT OOy4aroOMIUMXCs C LIEJBI0 M HAa3HaY€HHEM Kypca, €ro POJIbI0 U MECTOM B
cUcTeMe TUCLUUIUIMH. B Xoze Takoil JeKIMU CBSA3bIBAETCS TEOPETUUECKUI M NMPAKTUYECKUH Marepuall ¢ MPaKTHKOW Oymyuei
paboTbl, pacckasbiBaeTcs oOIast MeTonuka pabOThl HaJ KypcoM, IpeIararoTcCsl JIUTEpaTypHble UCTOYHHKH, MOMOTAroLIye
YCBOGHHIO MaTepualla JUCHHUIUIMHBI U OCBOCHUIO KOMIIETEHIMH, CTAaBATCA HaydHble HPOOIEMBI, BBIIBHIAIOTCA T'UIOTE3BL,
ompeznensercs GopMa TEKyLero KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu.

BBoanas nexuus k pasgeny. AHaTOTHYHO BBOJHOM JIEKIIMU K JUCHUIIIMHE PACKPBIBAET Psifi BOIPOCOB, HO CBA3aHHBIX HE
C IUCLUIUIMHON B LIEJIOM, a C TEMaTUKOW KOHKPETHOIO pa3jena.
- O0630pHas nekuus

ITpoBoauTCA ¢ LENBI0 CUCTEMATU3alUy 3HAHUI Ha 0o0Jee BBICOKOM YPOBHE, PACCMOTPEHUS 0CO00 TPYAHBIX BOIPOCOB
JUCIUIUIUHBL
- IIpobGnemHas nexuus

Ha naHHOW NeKIuM HOBOE 3HAHUE BBOMUTCS KaK HEM3BECTHOE, KOTOpOe HEoOXomuMo "OTKpHITH'. B paMkax nexuun
co3maeTcs mpoOIeMHas CUTYaIHs, KOTOPYI0 00y4arollye penaoT HO3TAIHO C HOACKa3KaMH U MOMOIIBIO IPETOAaBATENIS.
- Jlexkuust BIBOEM

Ota pa3sHOBUIHOCTH JIEKIUU SBISETCS HNPOAODKCHHEM M Pa3BUTHEM NPOOIEMHOTO WM3JIOXKEHHS MaTepuaia B AUAIOre
IBYX IIperofaBaTesei. 31ech MOICIUPYIOTCS pealbHble CUTYallud OOCYXXKICHHUS TEOPETHUECKUX U IPAKTHYECKHX BOIIPOCOB
JBYyMS CHELHATUCTAMH.
- Jlexus ¢ 3apaHee 3aIUIaHUPOBAHHBIMH OIINOKaMU

JlanHas nexys MpU3BaHA AKTHBU3UPOBATh BHUMAHHE OOYYarOIIMXCS, Pa3BUBATh UX MBICIHTCIBHYIO NEATEIBHOCTD,
(hopMHPOBATH yMEHHUE BBICTYIIATh B POJIN SKCIICPTOB.

3amaua TpenojaBaTeNs COCTOMT B TOM, YTOOBI 3aJOXKHTh B JIEKIHIO OINPEAETICHHOE KOJIMYECTBO OIIHOOK
COZICPIKATEILHOT0, METOJJHYECKOTO, MTOBEICHYSCKOTO XapakTepa. [lonouparorcss Hanboee TUITUYHBIC OMIMOKH, KOTOPBIE O0BIYHO
HE BBINTYMBAIOTCSA, a KaKk OBl 3aTyNIEBHIBAIOTCS. 3afada OOydYaroIIMXCS COCTOMT B TOM, YTOOBI IO XOXLy JIEKIMH OTMEdaThb
OmMOKH, PUKCHPOBATH M HA3bIBAaTh UX B KOHIIE.
- Jlexnus-npecc-koHpepeHnus

IIpenonaBarens mpocuT 00ydaromUXcs 3a/1aBaTh MICHMEHHO BONPOCHI IO JaHHOW TeMe. B TedeHme IByX-Tpex MHHYT
oOydaronuecs: GOpMyIHPYIOT HanOOJIee HHTEPECYIOIIIE X BOIPOCH! M MEPEAAloT MPENoIaBaTeNio, KOTOPHIH B TeUEHHE TPeX-
MISTH MHUHYT COPTHPYET BOIIPOCHI TI0 UX COACPKAHMIO W HAaYMHACT JICKIHMIO. JIeKuus u3naraercs He Kak OTBETHI Ha BOIPOCHL, a
KaK CBS3HBIM TEKCT, B IIPOLieCCe H3TIOKECHHUS KOTOPOTO (GOPMUPYIOTCS OTBETHI.
- Jlexnus-koHCyabTanUsA

Marepuan uznaraercst B BUzie BOIPOCOB M OTBETOB MJIM BOIIPOCOB, OTBETOB U JUCKYCCHUI.

CTpyKTypa npenocTaBieHus JEKIIMOHHOTO MaTepuana:

- BBozaHas yacth nekuu

IlepBoe npezncTaBiIeHHE O JEKIUH CONEPIKUTCS YKe B GOpMYIHPOBKe TeMbl. OHA TOJDKHA OBITH KPaTKOW, BEIPaXKaTh CyTh
OCHOBHOH WJeu, ObITh NpHBIEKaTenbHOW 1o Qopme. LlenmecooOpasHo 3mech cka3aTh Ha 3HAYCHHE OTOH TEMBI JUIS
MOCJIEAYIONIET0 YCBOCHHS 3HAHUHM W Pa3BHTHA JIMYHOCTH OOydarommxcs, M Oymymieil mpodeccCHOHAIBHOW IeATeIbHOCTH.
[lanee MO)XKHO COOOIIUTH LIENM JICKIMU U e¢ IuIaH. JKenarellbHO COPUEHTHPOBATh CIyIIaTeNied Ha MOCIEAYIOMHUil KOHTPOIb
3HaHUMH, MOJIE3HO yKa3aTh Ha CBA3b HOBOTO Marepualia ¢ MPOHAEeHHbIM M NPEeAbIIYIIMM. TeMI U3JI0KEeHUs 3TON 4acTH JIEKLUH,
KaK MPaBHIIO, JIOJDKEH OBITH BBIIIE TEMITA U3JI0KEHUSI OCHOBHOTO, YTO 3aCTABISICT OOYJArOLIHXCS IICHXOJIOTHIECKH cOOpaThes U
COCPeNOTOYNThCS. BBOIHAS YacTh JIEKIIMU OOBIYHO 3aHUMAET 5-7 MUHYT.
- OcHOBHas 4acTh JIEKIIUH

Ilepexony K M3JI0KEHUIO MEPBOTO BONpPOCA, KaK MPaBUIIO, JOJDKHA MPEIIECTBOBATh Nay3a. B 3To BpeMs JieKTop MOXeT
MIPOBEPUTH, BCE JIM CIYIIATENN TOTOBBI K BOCIIPUATHIO JIEKIMH (II03bI, BEIPAXKEHHUS JIUII, Pa3TOBOPHI). 3aMETHB 00yJaroIuXcs, He
TOTOBBIX K BOCIIPUSTHIO, ONBITHEIC IPEMOAABATEIH NPOU3HOCIT KPAaTKyr0 MOOWIM3YIOIIYIO (pasy, OCTAaHABIUBAIOT B3IVIAI Ha
HEepaIyBbIX, PEXe - HAa3bIBAIOT (aMUITHIO, IMS U HE TPATAT BPeMsI Ha JUTHTEIIbHBIC 3aMCUaHHsI.

st Toro 94ToOBI MPEOIOIIETh TOTEHIHATIBHYIO TACCHBHOCTD CITyNIaTeNnei, HeoOX0IHMMO BCEMH BO3MOXKHBIMH CIIOCOOaMHU
MPUATh JIEKIMH TPOOIEMHBIH Xapakrep, MOOykaas CIymareled K CaMOCTOSATENbHOH IT03HaBaTeIbHOW AKTUBHOCTH H
TBOPUYECTBY.

K Takum akTUBHBIM CpeacTBaM MOKHO OTHECTHU:

° oOpamnieHue K 00yJaronuMcs ¢ BOIIPOCAMH, YTOYHSIOIIMMH TOHMMaHNE OCHOBHBIX HAEH U (aKTOB TEMBI;

° OpraHU3alyi0 MUHU-CTOJIKHOBEHUH Pa3IMuHbIX TOUEK 3PEHUS 110 BBIIBUHYTHIM MIPENOAABATENIEM TTOJI0KEHHSIM;

° [IOCTAHOBKY BOIIPOCOB, 33/1a4 C MHO)KECTBEHHOCTBIO pEILICHUH U p.;

° WHAWBUYaJbHBIA CTUIb U3JIOKEHUS MaTepHasa;

° obecnieueHHe OOPaTHOM CBS3H.
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- 3akmoueHue

B npouecce uTeHus JeKUMM NpenonaBaresib JO0JDKEH I03a00THTBCS O ee 3aBepuieHuH. Paccuurtarbh Bpems, a He
MpepbIBaTh JIEKIHI0 Ha noycioBe. OOBIYHO JUIS 3aK/IIOUYEHUs] Marepuana ObIBaeT JOCTaTOYHO 5-7 MUHYT. 3aBepliast JEKLHUIO,
MperojiaBaTesb OTBEYAET Ha BOIPOCHI CIyLIaTeNeH, OABOIUT UTOT, JAaeT METOJHUUECKUE YKa3aHHUs K CAMOCTOATENILHON padoTe,
KOMMEHTHUPYET MpeylaraeMylo JIMTeparypy. 3aKaHIUBaTh JEKLIUIO HY)KHO KOHCTPYKTUBHO IO COIEPIKAHUIO U TOJIOKUTENIHLHO O
SMOLHMOHAIBHOMY HacTporo. OOyuwaromecs JODKHBI YHTH 3aWHTEPECOBAHHBIMH, 3aWHTPUTOBAHHBIMHU, IKEJIAIOIIUMH

0IIpo0OBAaTh 3aBTPA XK€ MPEJUIOKEHHUS JIEKTOPA, a TAKKE B XOPOLIEM HACTPOCHUU U AKTUBHOM TOHYCE.

11.2. Meroauueckue yka3aHust Uil 00y4YaroIIUXCsl MO BBITOJTHEHHUIO JTJa00PaTOPHBIX padoT.

B xozne BRINOMHEHHS T1a00paTOPHBIX paboT 00yUaromuiics JOKEH YIIyOUTh U 3aKPeNUTh 3HAHUS, TPAKTUIECKIE HABBIKH, OBIIAJICTh
COBPEMEHHOH METOIMKOW M TEXHUKOH OKCIIEPUMEHTa B COOTBETCTBHH C KBaIH()UKAIIMOHHOW XapaKTEPHCTHKOW O0ydaromerocs.
Beimonnenne n1abopaTopHBIX paboOT COCTOMT U3 SKCHEPUMEHTATbHO-NPAKTHIECKOH, PacueTHO-aHAIMTHIECKOH 9acTed M KOHTPOIBHBIX
MEpPOTPHUITHH.

Bemonrenne 1abopaTopHBIX paboT oOydaromuMcs SBISETCS HEOTHEMIIEMOH YacThbi0 H3ydEeHHs AWCHHILTHHBI, ONpenerseMoin
Y4EeOHBIM TIIIAHOM, 1 OTHOCHTCS K Cpe/ICTBaM, 00eCIeUHBAIOIINM PEIICHUE CIEAYIOIINX OCHOBHBIX 3a/1a4 00yJaroIIerocs:

- IpHOOpeTeHNE HAaBBIKOB HCCIIEIOBAHMS MIPOIIECCOB, SBICHNH M 0OBEKTOB, H3yJaeMbIX B paMKaX JAHHOH JMCIMIUINHEI,
- 3aKperIeHne, pa3BUTHE H JASTAIH3AINS TEOPETHISCKNX 3HAHUH, OTyYeHHBIX Ha JIEKIHAX;

- TIOJTy4YeHre HOBOH MH(OPMAINH 10 H3y9aeMOH TUCIUTIINHE;

- IpHOOpeTeHNe HaBBIKOB CAMOCTOATENFHON paboTHI ¢ TaO0PaTOPHBIM 000PYIOBAaHHEM H IIPHOOPaMU.

JlabopatopHble pabOTEI MPOBOAATCS B (hopMe NMPAKTHIECKOH MOATOTOBKH. [Ipy BEHIONHEHHH Ta00OpaTOpHBIX paboT oOydaromuecs

BBITIOJHSIOT OTJETBHBIA TPYIOBBIe (QyHKIHUH, CBI3aHHBIE ¢ Oymymiei mpodeccHoHaIBHOMN AesSTeMbHOCTHIO:!
- TIPUHATHE TPOCKTHBIX PELICHUIH;
- BBINIOJIHEHNE AEHCTBUI COIIACHO MHCTPYKIHUH, 00Pa3Iy MIIH CAMOCTOSITEIIHHO MPHHATOTO PELICHNS;
- o(opMIICHHE OTIETHOCTH.

Bemonaenne o0ydaromuMcs 1abopaTopHbIX paboT HEe B TOIHOM 00beME MOXKET IPUBECTH K OHIDKEHHIO OLEHKH 33 AUCHHILIMHY 13-
3a HU3KOTO YPOBHSI OCBOEHHS KOMIIETEHIIHH:

- BBIIIOJTHEHHE MeHee 75% 11abopaTopHBIX padoT - MOHMKEHHE MAaKCUMAaIbHON OeHKH Ha 1 6am;
- BeIonHeHne MeHee 50% 11abopaTopHBIX padoT - MOHMKEHIE MAaKCHMAIbHON OIIeHKHN Ha 2 6aia;
- HEBBINOJHEHNE Ta00PaTOPHEIX PabOT - TOHIKEHHE MaKCUMAITbHOH OI[EeHKH Ha 3 Oaiia.

3amanue 1 TpeOOBaHUS K IIPOBEIECHHIO Ta0OPAaTOPHBIX PadoT.
3amanus U TpeOoBaHUSA K JlabopaTopHBIM paboraM pa3memieHsl B Jlmanom kabuaere I'YAII B pasmene QUCHUIUIMHBI M B CIETYIOIINX
METOIMIECKHX YKa3aHUIX:

Copokun, A. A. TexHonorus ouudpoBKH TPEXMEPHBIX 00BEKTOB: y4eld.-meTon. mocobue / A. A. Copokun, P. A. Kopanenko, E. A.
SlkomneBa. - CII0.: I'VAII, 2022. - 67 c.

CrpykTypa 1 popma oTdeTa o 1abopaTopHOil padore.

OTuyer o naboparopHOil paboTe caaeTcs B MeKTpoHHOM Buze (mokymeHT Word, nokymeHt PDF) uepe3 Jlnunsbiii kabuner ['VAIL Otuer k
11a00paTOPHOIT paboTe COAEPIKUT CIISAYIOIIUE ICMEHTHL:

- TUTYJIBHBIN JIUCT C HA3BaHUEM JUCLUIUINHBI, HOMEPOM M Ha3BaHHMEM JIabOpaTOpHOI paboThI;

- [IeJIU 1 3a1a4K paboThl;

- 3a/laHME;

- X0z paboTHI: MaTeMaTH4YecKasl MOJielIb, CXeMa aJlTOPUTMA, TEKCT IPOrPaMMBbl, KOHTPOJIEHbIE IPUMEPHI;

- BBIBOJIB;

- CIIUCOK HCIOIb30BaHHbIX HCTOYHHKOB (TIPU HAJIHYUHM).

Tpe6oBaHust kK 0pOpPMIICHHUIO OTUETA O TaOOPaTOpHOii paboTe.

- O6mue TpeOoBaHUS U PEKOMEHIALUH [0 BBIIOJIHEHHUIO MUChbMEHHBIX paldoT : MeTonudeckue ykasanus / C.-Ilerep6. roc. yH-T
a’pokocM. npubopoctpoenus ; coct. A. A. CopokuH. - CII6. : U3n-Bo I'VAIL, 2017. - 32 c.

- O6mue TpeGOBaHUS U PEKOMEHAIMU 110 BBINOJIHEHUIO MUCbMEHHBIX padOT : METOAUYCCKUE YKA3aHUA (C USMEHEHUAMU Om
09.01.2019) [OnexrponHslii pecypc] / WBanropoackuii ¢unuan C.-Iletep6. roc. yH-T a’spokocM. MpUOOPOCTpoeHHs ; cocT. A. A.
CopoxkuH. - VBanropon : 2019. - 37 c. URL: http://ifguap.ru/rp/ReportsFormattingRules.pdf, JInunsiii kabuner I'VAIT

11.3. MeToanyeckue yka3aHus A1 00y4aromuXcs IO MIPOXOKICHHIO CaMOCTOSITEILHON paboTHI.

B X071€ BBINOIHEHUST CaMOCTOSTEIBHOM pab0Thl, 00YYaIONIMICS BBITOIHAET Pa0OTy MO 3aaHHUIO M TPH METOAUYCCKOM PYKOBOACTBE
[pernofaBaresis, Ho 6e3 ero HeMOCPEACTBEHHOTO yJIacTHSI.

Jist 0Oyyaromuxcst o 3a04HOM (opMe 00yUCHHUsI, CaMOCTOsATEIbHAs pa0d0Ta MOXKET BKIIFOYATh B CE0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOJIHEHHS CaMOCTOSTEIBHOW PabOThI, y 00ydaromerocs (GopMUpPYeTCs Lenecoodpa3Hoe MIaHupoBaHUE pabodero
BPEMEHH, KOTOPOE MO3BOJSCT MM Pa3BUBATh YMEHHS W HaBBIKM B YCBOCHHHM M CHCTEMATH3AlMU IPHOOpETaeMbIX 3HAHUH, obecriedrBacT

BBICOKHIA YPOBEHb YCIIEBAEMOCTHU B IEPUO 06y‘leHI/Iﬂ, TIOMOTI'acT IOJYYUTh HABbIKU ITOBBIILICHUS HpOCbCCCHOHaHBHOFO YPOBHA.
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MertonuueckuMH MaTeprallaMu, HaPaBIIOIIUMHE CAMOCTOSTENIbHYI0 PaO0Ty 00y4aroIuXcs ABIAI0TCA:

- y4eOHO-MeTOUYeCKUM MaTepuall 110 AUCLUILINHE.

11.4. Metoauueckue yka3aHust U1l 00yYarOIIUXCS MO TPOXOXKICHUIO KOHCY/IBTAIUH.
ITo m3y4aemoii TMCHUIIINHE MPOBOAATCS CIEAYIONINE BH/IbI KOHCYIBTAIUI:

- Koncynpranus nepes 5K3aMEHOM - TPOBOJIUTCS C LIENBIO:
° YTOYHEHUS OPTaHU3AIMOHHBIX MOMEHTOB;
° CHCTeMaTH3allii 3HAHWH;
° OTBETHI Ha BOTPOCHI, BBI3BIBAIOIINE TPYAHOCTH MPHU MOATOTOBKE K SK3aMEHY.
Koncynprauus umeer Gpopmy JeKIuu, OCIe KOTOPOI MpernoaBaresib OTBEYaeT Ha BOMPOCHI 00YYAIOUINXCS WK B BUJIE

6ecenpl B hopme "oTBeT-BOTIpOC".

- Koncynbraims co ciiaboycreBaonMy 00yJaroIUMHUCS - TIpeTHa3HaYeHa IS
° JIMKBHJAINH POOEITIOB NMPH U3YYCHUH TUCIUTLTHHEI,
° Pa3bICHEHHS CIIOPHBIX BOIPOCOB M BOIPOCOB, HAOOJICE CIIOKHBIX VIS H3yUEHUS,;
° 3aKpelyIeHus IPOIIEHHOTO MaTepHana;
° JTUKBUJALUYU aKaJIEeMUYECKUX 3a0JIKEHHOCTEH.
IIpoBoauTCst perymsipHO coriacHo rpaduKy KOHCYIbTalui npenonasareist (He pexe 1 pa3a B 2 Henenn).

- KoHCcynbranus no npoeKTHO# 1 Hay4HO-HCCIICIOBATENbCKOM N TeIbHOCTH 00yYaIOIUXCs - IIPOBOIUTCS C LIENBIO:
° pacIIMpeHHs Hay9gHOTO Kpyro3opa oOydJaronuxcs;
° PacCMOTPEHMS BOIIPOCOB, HE BKIIIOYEHHBIX B IPOrpaMMy U3y4aeMOH AUCLHILIMHBL
° yDIyOJIEHHOTO H3y4YEeHUsI MaTepralia Kypca;
° TIOMOIIH 00YYaIOIUMCS B TIOATOTOBKE HAayYHBIX CTaTel M JOKJIAJ0B HAa KOH(pEPEHIINY;
° MOATOTOBKH B y4acTHIO B KOHKypcax W OJMMITHa ax.
IIpoBomuTCst perymspHO comiacHO TpadKy KOHCYJIBTAllMHd IMPENogaBaTesisi WIM 10 YCTHOH IOTOBOPEHHOCTH MEXIY

O6y‘—IaIOH.[I/IMC}I " npenoaaBarTejieM.

11.5. Metoxuueckue ykazaHus Julsi 00y4aroIUXCs 110 IPOXOXKAESHUIO TEKYILETO KOHTPOJISI YCIIEBAaeMOCTH.

Tekymuii KOHTPOJIb YCHEBAa€MOCTH IpEIyCMaTpPUBAaeT KOHTPOJIb KauyecTBAa 3HAHWI OOydalOIIMXCs, OCYIIECTBISEMOrO B TEUCHHUE
ceMecTpa ¢ LIeNbI0 OLIEHUBAHUS XOZa OCBOCHUS AUCHUILIMHBL HeBblnmonHeHue TpeOOBaHUI WM UX YacTH IO MPOXOXKICHHIO TEKYIIETro
KOHTPOJIS yCIIEBa€MOCTH P YCIHELIHOM IIPOXOXKCHUU IPOMEXYTOUHOH aTTecTallul MOXKET IIPUBECTH K IOHMKEHUIO UTOTOBOM OLIEHKH.

Bo3MoXxHBIE METO/IBI TEKYIIETO KOHTPOJISL:

- YCTHBII OIIPOC Ha 3aHATHAX;

- CUCTeMAaTH4ecKasi IPOBEPKa BBIIOIHEHNUS HHIUBUYAIbHBIX U IOMAIIHUX 3aaHHH;
- 3aIUTa OTYETOB IO JJaGOPATOPHBIM paboTaM;

- IIPOBEJICHUE KOHTPOJIbHBIX PaboT;

- TECTHPOBAHHUE;

- KOHTPOJIb CAMOCTOSITENILHBIX PadoT;

- TIPOBEJICHUE KOHTPOJIbHBIX PaboT;

- JIOKJIa]] Ha HayYHOU KOH(EpeHIINY;

- HalmuCaHue Haquoﬁ CTaTbu.

11.6. Metoxudeckue ykazaHus [Tl 00yHaroIIHXCS TI0 TPOXOKACHUIO TECTUPOBAHHSI.

Hcnonb30BaHne TECTOBBIX 3aJaHHI BOSMOXHO KakK NP TEKyIeM KOHTPOJE, TaK M MPH MPOBEACHNH TPOMEKYTOUHON aTTeCTAIHH.
TecTsl MOTYT IIPOBOIHUTHCS KaK B MICBMEHHOM (hOpMe, TaK 1 C NCTIONB30BAHUEM EKTPOHHBIX CPEICTB 00yUEHHSI.

MOXHO BBIIETHTH OCHOBHBIE YPOBHH TE€CTa, B KOTOPBIX IPOBEPKa BO3PACTACT OT KOHTPONS 3HAHWI (MHAWKATOP MOCTHXKEHHS
KOMIETEHINH - "3HaTh'") 10 MPUMEHEHHUs HaBBIKOB IPH PEIICHNH TUIIOBBIX M HETUITOBBIX 3a/a4 ((MHANKATOPHI JOCTIKEHUS KOMIETSHIIUH -
"ymeTs" U "BIaneTs"):

- IlepBblii ypoBeHD - y3HaBaHHE paHee U3ydEeHHOTO MaTepHaa;

- Bropoii ypoBeHb - penpoayKTHBHBIH - B 3aJaHUSAX HE COIEPIKUTCS MaTepraa Ajs1 OTBETa MM XKe ero U3BJIedeHHe TpedyeT He
TOJIBKO 3alIOMHHAHUS MaTepraa, HO ¥ ero IIOHMMaHHs (II0CTaHOBKA, KOHCTPYKTHBHEIN TECT, THIIOBAs 3a/1a4a);

- Tpernit ypoBeHb - HETHIIOBBIEC 33aJa4d ITOBBIICHHONW CIOXHOCTH, JJISI KOTOPBIX TpeOyeTcss CaMOCTOSATENbHOE HAaXOXKICHUE
METOJIOB PeIICHNS;

- CMenIaHHBIA - WCHONB30BAaHME OJJIEMEHTOB BCEX TPEX YPOBHEH [UIsI MPOBEPKH PA3HBIX WHIWKATOPOB JOCTIDKEHUS
KOMIIETEHIIN .

Kpurepun oneHkn TecToBBIX pabor Gasupyrorcs Ha 100-6anmpHON mikane commacHo MJIO I'VAIL. CMK 2.77 "IlonoxeHue o
MOJYIEHO-PEHTHHIOBOM CHCTEMEe OIIEHKH KadecTBa y4yeOHOW pabotel crymeHToB B ['YAII" (momycTHMO TpHMEHEHHE JIHOOOTro

KOJIMYECTBEHHOT'O MOKA3aTelsl OLIEHKH ¢ MpuBeeHneM ero K 100-nmpoueHTHOH mKae):
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- MeHee 55 - "He 3auTeHO" UM "HeynoBIeTBOPUTENLHO" (2);
- 0T 55 10 69 - "3aureno" unu "ygoBnersopurensbHo” (3);
- ot 70 1o 84 - "3aureno" unu "xopouo" (4);

- ot 85 10 100 - "3aureHo" wiu "oTiuyHO" (5).

11.7. Metoandeckue yka3aHus A1 00y4aromuXcs IO MIPOXOKICHHIO IPOMEXXYTOUHOH aTTeCTaluH.

HpOMe)KyTO‘IHaﬂ arTecTanusd 06y‘{a}01unxc;{ NpeayCMaTpuBacT OLCHUBAHUE IIPOMEKYTOYHBIX M OKOHYATCIIBHBIX PE3YJIBTAaTOB

o0ydvenus mo auciumuinae. OHa BKIIIOUAeT B ceOst:

- OK3aM€H — (bopMa OIICHKHU 3HaHHﬁ, TIOJTYYCHHBIX 06yanOIlII/IMCﬂ B IIPOLECCE H3Yy4YCHUA BCel JUCIIUIUIMHBI UJIA €€ 4YacCTH,

HaBBIKOB CaMOCTOSATEILHOMN pa6OTI>I, CITIOCOOHOCTH NPpUMEHATh UX OJIA PCIICHUA TNPAKTUYCCKUX 3aaad. 3K3aMeH, KakK IIpaBujIo,

NPOBOAWUTCA B TIEPUOA OK3AMECHAIIMOHHOM CECCHM W  3aBEpLIAcTCs AaTTECTALMOHHON OIEHKOH
"'yIOBIETBOPUTENHHO", "HEYAOBICTBOPUTEIHHO" .
DK3aMeH IIPOBOIUTCS B OMHOM U3 CIEIYIOMUX (GopM:
- B YCTHOI1 (hopMme B BHIE OTBETa Ha BOIPOCH 3K3aMEHAIMOHHOTO OHiIeTa

- C IPUMEHHEM CPEICTB AeKTpoHHOoro o0ydenus (LMS I'VAIT)

"oTmmano", "Xopomo",

B ciydac JIUCTAaHITMOHHON CbOpMBI HpOMe)KyTO'-IHOﬁ arrecTalliy, 3K3aMCH IPOBOAMUTCA B BHUAEC TECTa C NPUMCHCHUEM CPCIACTB

DJIEKTPOHHOT'O 06y‘-ICHI/I}I .

16



JIucT BHeceHUs U3MeHeHUuil B padouyio NporpaMmy JUCUMILTAHBI
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