MUHUCTEPCTBO HAYKH U BBICILETO OBPA30BAHUS POCCHNCKON OEJEPALITUN
denrepabHOE FOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIIETO 00pa3oBaHMS
«KYBAHCKHNI TOCYJIAPCTBEHHBIM YHUBEPCUTET»
CDaKyJ'IBTeT MaT€MaTUKU U KOMIIBFOTCPHBIX HAYK
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TEXHOJIOTHUHU 3D-MOJIEJTMPOBAHUS
U BU3YAJIU3ALIMU

Hampasnenue noaroroBku

02.04.01 MaremaTuka U KOMIbIOTEPHBIC HAYKU

[Iporpamma marucTpaTypbl

«MaTtemaTuueckoe 1 KOMIIBIOTCPHOC MOACINUPOBAHUC)

dopma oOydeHust O4Has

KBanudukanmus MarucTp

Kpacnomap 2025



Pabouas nporpamma aucuurinHbl « TexHonoruu 3D-MonenupoBaHus ¥ BU3yaTu3allin» COCTaB-
JICHa B COOTBETCTBHH C (peIepaIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEeIbHBIM CTaHIAPTOM BBIC-
mrero oopasoanus (OI'OC BO) no nanpasienuto nmoarorosku 02.04.01 MaTtematuka u KOMITb-
IOTEPHBIC HAYKU

IIporpammy cocraBuiI:

JlexxneB A. B., noueHT, kaua. pu3.-mMart. HayK, JOLEHT (/ 7 j M—"

Pabovas mporpamma AMCHUIUIMHBI yTBEPKACHA HA 3aceaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
npotokous Ne 15 ot 13.05.2025.

3aBenyronuii kKageapoit s -M
(all -

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxneB A. B.

YTBepxk/ieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUCCHH (haKylIbTeTa
MaTeMaTUKU U KOMIIbIOTEPHBIX HayK, poTokois Ne 4 ot 14.05.2025.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}yj
1 KomnbroTepHbIX Hayk HImansko C. I1.

PenensenTsr:

Casenko U. B.,,  xommepueckuii tupexrop OOO «Pocl naBBuno»

Hukutun O. ., noneHT kadeapsl TeopeTHueckoi GU3UKH U KOMIIBIOTEPHBIX TEXHOJIOTHI
®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET



1. EJIN 1 3AJIAYHN U3YUYEHUA JTUCIIUITJIMHBbI

1.1 llean ocBOeHUS TUCHHUILIHHDI

ensimu ocBoeHMs AUCHUILIMHBI «TexHonmoruu 3D-MOAETUpOBaHUS W BHU3YaTH3aI[HH»
SBIISIOTCS: (POPMUPOBAHUE YIIyOJCHHBIX 3HAHUI MO T€OMETPUU, TOW €€ YacTH KOTopas IMOJIO-
JK€Ha B OCHOBY KOMIIBIOTEPHOW I'paMKH M MOJICITHPOBAHHIO T€OMETPHUYECKUX OOBEKTOB IO-
CPEJICTBOM MAaTEMaTUYECKUX METOJIOB aHAIN3A.

1.2 3apauy AMCIUILINHBI

[Tonyuenune 06a30BBIX TEOPETHUECKHX CBeAcHUU 1o adduuHOM, KoHDOpMHON U (pak-
TaTbHOW T'€OMETPHUH; WX BBIYUCIUTEIILHBIM acCleKTaM; peain3alis aJrOpUTMOB BBIYHCIUTEIIb-
HOM reOMETPUH B CUCTEME KOMITbIOTEPHOI anreOphl U BU3yaIu3alus MOJyUYeHHBIX Pe3yJIbTaToOB;
MIPOBEJICHUE YUCIICHHBIX YKCIIEPHUMEHTOB.

[Ipu ocBOCHMU AMCLUILIMHBI BhIpabaThIBaeTCs obOleMaTeMaTuyecKkas KyJbTypa: yMEHUe
JIOTUYECKH MBICIIUTh, IPOBOJIUTH JOKA3aTeIbCTBA OCHOBHBIX YTBEP)KICHUH, YCTAaHABIUBATH JIO-
TUYECKHE CBSI3M MEX]y MOHITUSIMH, IPUMEHSATH MOJYYSHHbIE 3HAHUS JJISl IOCTPOEHUS 6a30BBIX
reOMEeTPUUYECKUX OOBEKTOB (JIMHUN, TOBEPXHOCTEH, MHOTOTPAHHUKOB) C HUCIIOJIb30BAHUEM pa3-
JUYHBIX METOJIOB M aJITOPUTMOB KOMIIbIOTEpHOU Tpaduku. [Tomydaembie 3HAHHS JISKAT B OCHOBE
MaTeMaTHUYECKOTO 00pa30BaHUs U CIYXaT Pa3BUTHIO HABBIKOB MATEMATHUECKOTO U KOMITBIOTEP-
HOTO MOJICTTUPOBAHUS, BHIYMCIUTEILHOTO SKCIIEPUMEHTA, TMPUMEHEHUSI YUCICHHBIX METOAOB U
MIPOTPAMMHBIX KOMIUIICKCOB.

1.3 MecTo qucuunuHbI (MOAYJis1) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

JucuuruinHa «Texnonorun 3D-MoenupoBaHys U BU3yalu3allin» OTHOCUTCS K (PaKyIb-
TAaTUBHBIM JTUCHUIUITMHAM Y4eOHOTO TUIaHa.

3HaHUS U yMEHUs, IPUOOPETEHHbIE CTYJAEHTAMU B PE3yJIbTaTe U3y4YEHUs IUCLUILIMHBI,
OyIyT UCIOJIb30BATHCSA MPU U3YUYEHUHU OOLIUX U CHEUAIBbHBIX KYpPCOB, ITPH BBINOJIHEHUU KYPCO-
BBIX pabOT, CBA3aHHBIX C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUH.

1.4 Ilepevyenb MuIaHNPYEMBbIX Pe3yJIbTATOB 00Y4EHHS MO JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pPe3y/JIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOI POrpaMMBbl

W3yuenune naHHOW ydyeOHOM IUCHMIUIMHBI HAllpaBiIeHO Ha (OpMHUpOBaHME Yy OOydaro-
MUXCA CICAYIOMHNX KOMHGTGHHHﬁ.

Kon u HaumeHoBaHue wHIUKaTOpa™®

PG3YJ'ILTaTBI OGy‘IGHHS{ 110 JUCHHUILIINHE
JOCTHXKCHUSA KOMIICTCHITUN

IIK-1 — CniocobeH 1eMOHCTpHpOBaTh PyHIaMEHTAIbHBIE 3HAHUS MATEMaTUYECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMHPOBaHUsl U HH)OPMAIIMOHHBIX TEXHOJOTHH

IIK-1.1 — JleMOHCTpUPYET HABBIKHU pellIe- 3HaeT OCHOBHBIE MTOHSTHSI, METO/IbI U TIPOOJIEMATHKY

HUS 3a]1a9 KJIACCUYECKOW MaTeMaTHKH, Te0- | MaTeMaTHYECKOT0 MOJICIMPOBAHHS

PETHYECKOI MEXaHHUKH, MAaTeMAaTHIECKON YMeeT MpoBOAUTH BEIOOpP OTHOIIEHUH U 3PPEKTOB,

¢buzuKu YUUTBIBAEMBIX IIPH COCTABJIEHUH MAaTEeMaTHUECKIX MO-
Jlenen

Brnageer HaBBIKaMu TPOBEPKH aJIeKBATHOCTH MaTeMa-
TUYECKUX MOJesIeH

IIK-1.2 — JleMoHCTpUpPYET HaBBIKU IPO- 3HaeT OCHOBHBIE [TOHSATHS, METO/IbI U OCOOCHHOCTH BbI-
IrPaMMHPOBAHUS TOATrOTOBICHHBIX aJTro- YHCITUTENIbHON MaTeMaTHKH

PUTMOB PELICHHUS BEIYMCIUTENbHBIX 3a/1a4, | YMEEeT COCTAaBIATh aNTOPUTMBI PEIIeHHUS 33729 Ha OcC-
pa3pabOTKH CTPYKTYpPbI ¥ IPOTPaMMHUPOBA- | HOBE 3aJaHHBIX MATEMATUUYECKUX MOJEIEH

HUSL PETISAIMOHHBIX 0a3 IAHHBIX, & TAKKE Bnazneer HaBBIKaMH MHTEPIPETALUH PE3YIBTATOB MO-
9KCIIEPTHBIX CHCTEM JIETMPOBAHUS




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

IIK-1.3 — Bnageer ceTeBBIMU TEXHOIOTUSA-
MH, B TOM YHCJI€, OCHOBAMH TCOPUH
HEUPOHHBIX ceTen

3HaeT OCHOBHBIC BO3MOKHOCTH TEXHOJIOTHI MOACIUPO-
BaHUA M BU3yaJIM3allU

Vmeer BH6I/IpaTB CCTCBBIC TCXHOJIOTHH, OTBCYAIOIIHC
3aJaHHBIM TpeGOBaHI/IHM

Braneer HaBbIKaMU IPUMEHEHUSI CETEBBIX TEXHOJIOTHIA
JUTS pEIIeHus 3a7a9 MOJICIIMPOBAHUS M BU3YaIH3AIIH

IIK-1.4 — CobupaeT 1 aHAM3UPYET HAYY-
HO-TEXHHYECKYI0 HH)OPMAIIHIO C YIETOM
0a30BBIX MPEACTABICHUH, OTYYCHHBIX B
obiactr pyHIAMEHTaIhHON MaTeMaTHKH,
MEXaHUKH, ECTECTBCHHBIX HAayK, IPOTpaM-
MHUPOBaHUS 1 HHPOPMALMOHHBIX TEXHOJIO-
Tt

3HaeT oCHOBHBIE (DYHKIIMM MaTeMAaTHIECKIX MTAKETOB
MPOTrpaMM JJIs IPOBEAECHUS CUMBOJIMUECKUX BbIUHUCIIE-
HUH

‘YMeeT mpoBoauTh (hOpMaIbHBIE TOKA3aTENbCTBA MaTe-
MaTHYECKHUX PE3yJIbTaTOB Ha OCHOBE aKCHOMATHYECKU
3aJJaHHBIX CBOHCTB OOBEKTOB U ONepaIuit

Brnazneer HaBbikamMu oOecrieueHUs] KOPPEKTHOCTH BbI-
MTOJTHEHMS anTe0pandecKuX onepannii KOMIbIOTEPHBIMU
CpelICTBaMHU

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHbI

2.1 PacnipeaesieHue TPyA0EMKOCTH JUCHMILIMHBI 10 BUIaM padoT

Bcero Cemectpbl
Bun yuebHoit pabotbl 4acoB (uacer)
1-ii

KonrakTHasi pabora, B TOM 4HcJIe: 32,2 32,2
AyIUTOpHBIE 3aHATHS (BCEro) 32 32
3aHATHA JIEKIIUOHHOI'O THUIIA 16 16
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBI, IPAKTUYECKUE 3a- 16 16
HSTHS)
JlabopaTopHble 3aHATHS — —
HNuas koHTaKTHasi padora: 0,2 0,2
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocTosiTe1bHasi paboTa, B TOM 4HcJIe: 39,8 39,8
ITpopaboTka yuebHOro (TeOpeTHuyecKoro) MaTepuana 32 32
[TonroToBKa K TEKynieMy KOHTPOJIIO 7,8 7,8
OO0mas Tpy10eMKoCTh yac. 72 72

B TOM 4YHCJIE 32,2 32,2

KOHTaKTHasi padora

3a4. efl. 2 2

2.2 CTPyKTYypa IMCUMILIUHBI

Pacnpe;[eneHHe BUJ0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM AUCHUILIAHBI.
Paznem,l JUCHOUIIJIMHBI, U3y4aCMBbIC B 1 CEMECTPC

KonnuectBo yacor
Ne pas- HaumenoBanue paszienon AynutopHas CamocTosTenb-
nena Beero padora KCP Has paboTa
JI 113 JIP
1 OCHOBBI KOMIIBIOTEPHOM 5 2 B _ _
’ rpaguku




KonnuecTBo yacos
Ne pas- Hanmenosanue pasnenos AyRuTOpHaA CamocrosTens-
nena Bcero pabora KCP Has paGota
A1 | m3 [ Jap P

5 [Tnockas rpaduka (2D- 15 3 8 3 4
rpaguka)

3. Kondopmuas reomerpus 19 5 10 — 4

4, ®dpakTaabHas TeOMETPHUS 18 4 8 — 4

5 O6nemuas rpaduka (3D- 17.8 4 8 3 5.8
rpaguka)
Hmoeo no oucyuniune: 12 16 16 - 39,8

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTopHbie 3aHs-
tusi, CPC — camocrositensHast pabota CTyaeHTa

2.3 Conep:xaHue pa3/iesioB U CHUTITHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

HaumenoBaunue
pasjena

Coneprkanue pasjena

dopma
TEKYILEro
KOHTPOJIA

OCHOBBI KOMIIb-
1 | rorepHoii rpadu-
KA

AHaJ0roBble U KOMIIbBIOTEPHBIE N300paXKEHUSI.
dopmatsl 300pakeHuit. PactpoBas 1 BeKTOpHast
rpaduka. ['padmyeckue 0OBEKTHI, IPUMUTHUBEI H UX
aTpuOYyTHI, aHATUTHYECKast MOjIeNb. KoMmbroTep-
Hasi rpaduKa ¥ FeOMETPUIECKOE MOJICITMPOBAHHE

YT
ornpoc

[Tnockas rpaduka
(2D-rpaduka)

AddunnbIe TpeobpazoBanus B 2D-mipocTpaHcTBe.
Jlunelinbie 00BEKTHI U X IpezcTaBieHne. OaHo-
pOJIHBIE KOOpAUHATHL. J[MHAMUKA TUHEHHBIX 00b-
exToB. [locTpoeHne KpUBbIX Ha IIIOCKOCTH. Jlem-
HUCKAThI U UX CBOMCTBA. MeTOIbI MOCTPOECHUS
JIEMHHUCKAT. MoiempoBaHue mIocKux auHui. [lo-
JTUTOHAJIbHBIE CETKU. AJTOPUTMBI BHIYHCITUTENBHOM
TeOMETPHUH

VYcTHBIN
onpoc

Kondopmuas
reOMETPHUS

JBmwxenue miockoctu. Ctepeorpaduyueckas npo-
exuus v cgepa Pumana. O6paTHO mpomopimo-
HaJlbHOE 0TOOpakeHue. J[poOHO-nHeitHOe 0TO0-
pa)keHHe U ero cBoicTBa. J{poOHO-TMHEHbIE H30-
MopdusMm u aBromoppuzm. Kondopmusie orodpa-
xenus. Konpopmusie npeodpazoBaHusl T€OMETPHU-
YEeCKUX 00BEKTOB

YcTHBIN
onpoc

OpakraibHas
reoMeTpus

KonctpykTuHbie ppakransl. CuCTEMBbI CUUCTEHUS.
Pemero Ceprnnuckoro u ¢paxran Kanropa. Kpuas
Koxa. O61mmas cxema mocTpoeHHsi KOHCTPYKTHBHBIX
¢dpakTanoB. AHaIM3 KOHCTPYKTUBHBIX (PPAKTAJIOB.
WuBapuantHele npeoOpazoBanus: [loBopor, cxa-
THE (pacTsHKEHUE), TOBOPOT € PacTsKEHUEM, OTpa-
xeHue. O01mas cxeMa mocTpoeHus (PpakTaioB uc-
N0JIb3ys IpeoOpa3oBaHus

YceTHbpn
onpoc

O6bemMHas rpa-
¢uxka (3D-

OcHOBHBIC BHUBI 00BEKTOB: JIMHUH, TIOBEPXHOCTH,
TCIa. OT06pa)KeHI/IC TPECXMCPHBIX 00BEKTOB Ha

Ycerubin
onpoc




rpaduka) MIJIOCKOCTH,

MPOEKTUBHBIE NTPeoOpa3zoBaHus. Buabl npoekuuii.
Matpwuiisl apUHHBIX U TPOSKTUBHBIX MMPEe0Opa3o-
BAHUM.

[Ipocreitmume 00bexTh B 3D-nipoctpanctse. [1o-
CTpOEHHUE M300paKEHNH MHOTOTPaHHUKOB. MaTpu-
bl BepIIMH U TpaHeil. [IpaBuibHbIE MHOTOTPaHHU-
K4, ux BUJbl. [locTtpoenue mnaroHoBsix Tei. Omne-

OO0BEeKTHO-OPUEHTUPOBAHHBIH MOAX0] K peasin3a-
IIUM TPEXMEPHBIX MHOTOTPAHHUKOB

panuu Bpalll€HUA U IEPEHOCA IJIA IJIaATOHOBBIX TECII.

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA

Ne HaumeHnoBanue 1ab0opaTopHbBIX paboT Popwma TeKy-
IIET0 KOHTPOJIS
1 | Adbdunnbie npeodbpazoBanus B 2D-nipocTpaHCTBE [TpoekT
MOJTYJIS
MPUIIOKEHUS
2 | Jlunelinbie OOBEKTHI M UX MPECTABICHUE -
3 | OgHOpOHBIE KOOPIUHATHI —
4 | JlnHamMuKa JMHEHHBIX 00BEKTOB -
5 | IlocTpoeHne KPUBBIX HA IIOCKOCTH —
6 | JleMHUCKATBI M UX CBOWCTBA —
7 | MeToapl IOCTPOCHUS JICMHHUCKAT —
8 | MonenupoBaHue MIOCKUX JTMHUN —

3amuTa naboparopuoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsr (KP), pacuerHo-Tpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), kon-
nokBuyM (K), rectruposanue (T) u 1.1.

2.3.3 JlaGopaTopHbIe 3aHATHS.
JlaGopartopHble 3aHATHS HE IPETYCMOTPEHbI

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 O0ecnedeHHs JJIsi CAMOCTOATEIbHOH PadoThI
o0y4yaommxcs M0 AMCHUILIAHE (MOLYJII0)
CamocrodrenbHas paboTa CTYAECHTOB MO AUCLUUIUIMHE BKIIOYAET CIeIyIOIUe BUBI J1es-
TCIIBHOCTU:

— popalboTKy M aHAJIN3 JEKIIHOHHOT'O MaTepHaa,;

— U3y4yeHue y4eOHOH JINTepaTypsl;

— nouck uHpopMaiuu B cetu IHTEpHET 1O pa3IuuHBIM BOIIPOCAM;
— pelieHue 3a1ad 1o TeMaM Kypca;

— paboTy ¢ BOIpOCcaMu JIJIsi CAMOTIPOBEPKH;

— IOITOTOBKY K KOHTPOJLHOM padoTe;

— MO/ATOTOBKY K 3a4€Ty.

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUSI TUCIUILIMHEI TIPEICTABIICH B TaOJIHIIE.

Bun camocrositensHoi | [lepeuenp yueOHO-METOAMUECKOTO O0eCTIeUeHUS JUCITUTITHBI
paboThI IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paOOThI




1. |[loxroroBka K TeKyIe-
My KOHTPOJIIO

MeTtoauyeckue ykazaHus JJsl IOATOTOBKH K 3aHATHUSM JIEKIIH-
OHHOTO M CEMHHApCKOT0 THUMA. YTBEP)KICHBI Ha 3acelaHUH
CoBera (¢akynbreTa MaTeMaTHKd U KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.
MeTtoauyeckue ykazaHus MO BBIMOJIHEHHIO CaMOCTOSITEIbHON
paboTel oOyuaromuxcs. YTBepKAeHbI Ha 3aceqaHuu CoBeTa
(hakynpTeTa MaTEeMaTUKH U KOMIIbIOTepHBIX HayKk ®T'BOY BO
«Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 1.

MeTtoauyeckue ykazaHus MO HCIOIb30BAaHUIO HHTEPAKTUBHBIX
METOZOB 00y4yeHHs. YTBepkIeHbl Ha 3acenanun Cosera (a-
KyJbT€Ta MaTeMaTHUKU W KOMIbIOTEpHBIX Hayk PI'BOY BO
«KyoI'V». IIporokon Ne 5t ot 05 mas 2022 1.

MeTtonuyeckue ykazaHus MO MOJITOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxaeHsl Ha 3acenannu Cosera (akyiib-
TeTa MaTeMaTUKu U KommbloTepHbix Hayk OI'BOY BO
«KyO6I'V». IIporokon Ne 5t ot 05 mast 2022 1.

2. |BremosiHeHHE 1abopa-
TOPHBIX paboT U pac-
YEeTHO-TPaPUIECKUX
3alaHUI

Metoanueckie yka3zaHUs 110 BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot. Y1Bepxkaensl Ha 3acenannu CoBeTa (hakyibTeTa MaTe-
MaTHKHU U KomrbroTepHbIXx Hayk PI'BOY BO «Ky6I'V». [Ipo-
Tokoa Ne 5 ot 05 mas 2022 1.

Meronuyeckue ykazaHus 10  BBINOJIHEHHMIO  PAacyeTHO-
rpaduueckux 3adaHui. YTBepxkAeHbl Ha 3acenanun Cosera
(akynpTeTa MaTeMaTUKU M KomnbloTepHbIX Hayk @PI'BOY BO
«Ky6I'Y». [Iporokosn Ne 5 ot 05 mas 2022 r.

3. [[ToaroToBka u opopm-
JICHUE OTYETOB TI0
MPAKTUKE

1. Metoauueckue yka3aHHs MO MOATOTOBKE M O(OPMIIEHUIO
oTYeTa 1o MpakTUKe. Y TBEpKAeHbl Ha 3aceqannu Cosera ¢a-
KyJlbT€Ta MAaTeMaTUKH M KoMIbloTepHbIX Hayk ®I'BOY BO
«Ky6I'Y». [Iporokosn Ne 5 ot 05 mas 2022 r.

4. |BbInoNHEHHE M 3alIuTa
BBIITYCKHOW KBaJTH(H-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 110 BBINOJHEHUIO M 3alIUTE BbI-
MyCKHON KBaMM(UKAMOHHOW paboThl (OakamaBpuar, Maru-
CTpaTypa, CHelMaIuTeT). YTBepKAeHbl Ha 3aceqanuu Cosera
(akynbpTeTa MaTeMaTUKU M KoMIbloTepHbIX Hayk ®PI'BOY BO
«Ky6I'Y». [Iporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaIOIIUXCS U3
YuCiIa MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) mpenocraBistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS UH(DOpMALINU:

JIyist vtn ¢ HapyIIEHUSIMH 3PEHHUS:

— B MieyaTHOU (hopMe yBeIMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayauodaiina;

— B ieyaTHOM (popme Ha s13b1ke bpaiins.
JList JIiL ¢ HapyIIEHUAMHU CIIyXa:

— B TIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amapara:

— B I1e4aTHOH (hopme;

— B popMe JIEKTPOHHOT'0 IOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00Y-

Yaromuxcs.




3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, TIPUMEHSIEMBIE
TP OCBOEHHUHU JUCHUITJINHBI

B xozxe u3yueHus JUCHUIUIMHBI TIPEIYCMOTPEHO UCIOIB30BAHUE CIEAYIOMNX 00pa3oBa-
TEJIbHBIX TE€XHOJIOTUH: JIEKIMH, JJabopaTopHble paboThl, MOArOTOBKA MUCbMEHHbIX aHAJIUTHYE-
CKuX paboT, caMmocTosITeNnbHast paboTa CTYAEHTOB.

KomneTeHTHOCTHBIM MOAX0 B paMKax NMPernoAaBaHus JUCLUIUIMHBI pealu3yercs B HC-
MOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJIOTHUH M aKTUBHBIX METOOB (MIPOEKTHBIX METOAMK, MO3TO-
BOr'0 IITYpMa, pa300opa KOHKPETHBIX CUTYAIUil, 1€arornyeckoro SJKCIepuMeHTa, UHbIX (Gopm) B
COUYETaHUM C BHEAYIUTOPHOI pabOTOM.

HNHpopmanoHHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IIPU U3YUYEHUU JUCLUILIMHBL: UCIOJIb30-
BaHHE HMH(OPMAIIMOHHBIX PECYPCOB, JOCTYIMHBIX B MH(YOPMALMOHHO-TEIEKOMMYHUKAITUOHHON
cetu MHTEpHET.

st 6omee H3pPEeKTUBHOTO BOCIIPUATHS MaTepHalia 4acTh JEKIUH U 1a00paTOpHBIX paboT
IPOBOJIUTCS C INPUMEHEHHEM MYJIbTUMEIUNHOIO OO0OpYJOBaHUS — KOMILIEKCA alapaTHo-
IPOTPAMMHBIX CPEJCTB, MO3BOJISIONINX MOJIB30BATENI0 paboTaTh ¢ rpaduKoil, TEKCTOM, 3BYKOM,
BUJICO U JIp., OPTaHU30BAaHHBIMU B BUJIE €JMHON UH(OPMAIIMIOHHOMN Cpe/ibl.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJOTHH, MPUMEHSEMBbIC NPH W3YYEHUH THCIUTUIH-
HbI — JUJIs1 JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBbsI IIPEAYCMOTPEHA OpraHu3alus KOH-
CyJbTAlUH C UCTIOJIH30BAHUEM DJIEKTPOHHOM MOYTHI.

4 OHEHOYHBIE CPEJACTBA AJIs1 TEKYHIIEI'O KOHTPOJISA YCIIEBAE-
MOCTHU U TIPOMEXKXYTOYHOMN ATTECTALIUA

4.1 ®oHA OLIEHOYHBIX CPEICTB ISl MPOBeJeHHs TeKYIero KOHTPOJIs.

I'paduueckue 0ObEKThl, IPUMHUTUBBI U UX aTPUOYThI, AaHAIUTUYECKAST MOJEIIb;
Addunnabe mpeobpazoBanust B 2D-MIpOCTpaHCTBE;
JIunelinble 00BEKTHI U UX IpeAcTaBieHne. OJHOPOAHbIE KOOPAUHATHI;
ITocTpoeHne KpUBBIX Ha IUNIOCKOCTU. JIEMHUCKATHI M X CBOWCTBA,
MozenupoBaHue IOCKUX JUHUHN. [lonuroHanbHble CETKH;
JIBr>KEHUE TITOCKOCTH;
Crepeorpaduueckas npoekuus u chepa Pumana;
OO6paTHO MPOTOPIIMOHATIBHOE OTOOPAKEHHE;
JpobHo-nuHeliHOe 0TOOpa)KEHUE U €T0 CBOMCTBA;

. JlpoOHO-nTuHeHbIe N30MOPGU3M U aBTOMOPPU3M;

. Kondopmusie oroOpaxkenus. KondopmHuble npeobpazoBaHMs I'e€OMETPHUUECKUX OOBEK-
TOB;

12. KoHCTpyKTUBHBIE (DpaKTabI;

13. CucreMbl CUHCICHUS;

14. Pemero Cepnunckoro u ¢pakran Kanrtopa;

15. Kpusas Koxa;

16. Obu1as cxema NOCTPOECHUSI KOHCTPYKTUBHBIX (DpaKkTasios;

17. AHanu3 KOHCTPYKTUBHBIX (PPAKTAIIOB;

18. uBapuantHele npeoOpa3oBanus: [loBoport, cxarue (pacTsKeHue), HOBOPOT € pacTsiKe-

HUEM, OTPAKCHHE;

19. O6mas cxema nocTpoeHus (HpaKkTaIoB UCHOIb3Ys PeoOpa3oBaHus;

20. OtoOpaxeHrne TpeXMEPHBIX 00BEKTOB Ha TUIOCKOCTb;

21. IIpoexTuBHBIE TpeoOpazoBaHus. Buabl nmpoekuuii;

22. Matpurtisl apUHHBIX ¥ TPOSKTUBHBIX ITPE0Opa30BaHUM;

23. Tlpocretimme 00beKTh B 3D-MIpocTpaHCcTBE;

24. TloctpoeHne n300paskeHHT MHOTOTPaHHUKOB. MaTpHIIbI BEPIINH U TPaHEei;

CoNoOA~WNE

P
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25. IIpaBubHBIC MHOTOTPAHHUKH, UX BHUJIBL;
26. IToctpoenue [TnaTonoBeix Ten. Oneparuu BpalieHus 1 nepenoca A [maToHoBBIX Te,
27. OOBbEKTHO-OPUEHTUPOBAHHBIN MOAXO/] K PEIN3alMU TPEXMEPHBIX MHOTOT DAHHUKOB.

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUM.

3aganue Ne 1. B MathCad co3nars aHuMaInio Ha INIOCKOCTH MHOTOTOYEYHOTO OOBEKTA.
1.1) mosp3ysich omeparopamu: MOBOPOTA, NepeHoca, CKaThsl; 1.2) UCIONb3ysl KOMILIEKCHBIC YHC-
Ja 1 ux apudmeTnueckue omnepanuu. MHOrotrodeyHsle 00beKThl Jyig 1.1 OykBBI hamMuIuu CTy-
JeHTa, i 1.2. OyKBbI IMEHU CTYJIeHTa. 3aKOH TMHAMHUKU OyKB 3a/1a€TCSI CAMOCTOSITEIBHO.

3apanue Ne 2. [locrpouts (pakraneHyro Gpurypy F, nopsaka p ¢ 3aJaHHBIMH: OCHOBOM

Vu (bpal"MeHTOM U. OcHoBa u (bpal"MeHT COCTOAT U3 JIOMaHbIX, 3aJJaHHBIX KOOpAMHATAMH TOYCK:
V = {(0,0), (0.5,0.85), (0,1), (0,0)}, U = {(0,0), (0.333,0), (0.5,0.289), (0.667,0), (0,1)}, p = 6.

3apanue Ne 3. J[ns1 3amanHON QyHKIIMH
n
f@ =] |lz-2l"
j=1
3.1) ompenenuTh 3HAYEHUS] KOHCTAHTBI B, IpU KOTOPBIX KpuBas F(x,y) = f(x +iy) — B = 0 ox-
HOCBSI3HA M OTIPEACIIUTh B, = grel}fz {B}; 3.2) mocTpouTts (10 TOYEYHO) KPUBYIO (JIEMHHCKATY), 3a-

JAHHYIO HEsSBHO ypaBHeHUEM F(x,y) =0 npu B = B,. 3.3) BBIYUCIHUTH JJIMHY JIEMHHCKATHI U
II0MIa/1b 00JIACTH, OTPAHUYEHHOM JIEMHUCKATOM.

3aganue Ne 4. [loctpouTs IpoOHO-THHEHHOE OTOOpa)KEeHUE, MEepPeBOsAIIee TPU 3aJaH-
HBIC TOYKU Zy,Z,Z3 B TPU 3aJaHHBIC TOUKH Wy, W,, Ws. 4.1) mocTpouts 00pa3 (110 TOYEUHO) JIeM-
HHUCKaTHOTO MHOJKECTBa (OIpeIesIeHHOro B 3afaHuu 3); 4.2) moctpouth o0pa3 (ppakrtaibHOU Pu-
rypsl (ONpeeeHHON B 3a/JaHUU 2).

3aganne Ne 5. CrnaxuBanue snomanoil. [lycTe 3amaHo MHOXECTBO To4deK P = {p;}i-,,
oTpesieNolIee 3aMKHYTYIO JJOMaHylo (HampuMmep, KOHTYpPbl TPaHMIIbl HEKOTOPOH CTpaHbl WU
Kakoi 1100 Gurypsl). [locTpouTs ritagkyro KpUBYIO 10 33JaHHBIM TOYKaM.

I[J'IH IMMOJIYYCHUA 3a4éTra CTYACHT OOJI’KCH BBINMOJIHUTb U CAATh MPCTIOAABATCIIO MOJTYyYCH-
HBIC IMTPAKTUYCCKUEC CEMCCTPOBLIC 3a/IaHUS.

OneHouHble cpeAcTBa A HHBAJIUIOB U JIUIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUIYATbHBIX ICUXO(PU3NUECKHX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAJIUAAM M JIMIIaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMs sl OATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyYEHHS MHBAJIUIOB M JIULL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCsl C OTPAHMYEHHBIMU BO3MOXHOCTSMU 3/10POBbS
U MHBAJIMJOB IpOIEaypa OLEHWBAHUS Pe3ylIbTaTOB OOyUYEHHs MO JAUCHUILUIMHE MOXET MpPOBO-
JTUTHCS] B HECKOJIBKO 3TaIloB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOy4YEHHsS WHBAJIUAOB U JIUIl C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSl 110 JUCHUIUIMHE (MOJYJII0) NMpeAycMaTpuBaeT MpeaoCTaBiIeHUe WH-
dopmaruu B hopmax, aIanTHPOBAHHBIX K OTPAHUYEHUSM UX 3710POBbsI U BOCIIPUATHS HHPOpMa-
LUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:



— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBIN 1epeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCS.

5 MEPEYEHb YYEBHOM JIJUTEPATYPbI, UHOOPMALIMOHHBIX PE-
CYPCOB M TEXHOJIOT' UM

5.1 YueOHas JiuTepaTrypa:

1. Hukynun, E.A. KomnbrorepHas rpaduka. @pakransl [DnekTpoHHbIN pecype] : 2018-
07-12 / E.A. Huxkynusa. — DnektpoH. gan. — Cankr-llerepOypr : Jlans, 2018. — 100 c. — Pe-
»uM noctyna: https://e.lanbook.com/book/107949

2. 1Habynun, M.M. Teopust QpyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO [DJIEKTPOHHBINA pe-
cype] : yuebHoe mocodue / M.U. Illa6ynun, }0.B. CugopoB. — DnekTpoH. n1aH. — MockBa :
WznarensctBo  "JlaGoparopus 3mammit", 2016. — 303 c. — Pexum pocryma:
https://e.lanbook.com/book/84089

3. Hukymun, E.A. Komnbrorepras rpaduka. Ontudeckas Buzyanu3anus [ DJIeKTPOHHBINA
pecypc] : yuebnoe nocobue / E.A. Hukynun. — Dnektpon. gan. — Caunkr-IletepOypr : Jlanb,
2018. — 200 c. — Pexxum mocrtyma: https://e.lanbook.com/book/108463

4. Tlpuewmsies, A.B. Komnbiorepnas rpaduka B CAIIP [DnexTpoHHBIN pecypc] : yued-
Hoe mocobue / A.B. IlpuembimieB, B.H. Kpyros, B.A. Tpesuib, O.A. KopmakoBa. — DIeKTpoH.
maH. —  Cankr-Ilerepoypr : Jlams, 2017. — 196 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/90060

5. Huxynun, E.A. KomnerlorepHas rpaduka. Monienu u alropuTMbl [ DIEKTPOHHBIA pe-
cypc] : yuebnoe mocobue / E.A. Hukymua. — DOnekrpon. naH. — Cankr-IlerepOypr : Jlans,
2017. — 708 c. — Pexum nocryma: https://e.lanbook.com/book/93702

6. T'ymepona, I'.X. OcHOBEI KOMIIBIOTEpHOU Tpaduku : yaeOHoe nocodue / I'.X. I'ymepo-
Ba ; MuHMCcTEpcTBO 00pa3oBaHus U Hayku Poccun, denepanbHoe rocy1apcTBeHHOE OIOIKETHOE
o0pa3oBaTebHOE YUpeKI€HHE BBICHIET0 NMpodeccruoHanbHoro odpa3oBanus «Ka3aHckuil Halu-
OHAJIBHBIM HCCIIEIOBATEIbCKUN TEXHOJOTMYEeCKUi yHuBepcuteT». - Kaszanp : M3pmarenscTtBo
KHUTY, 2013. - 87 c. : wi., Tabmn. - bubmmorp. B kH. - ISBN 978-5-7882-1459-7 ; To xe [Dnek-
TpoHHBIN pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=258794

7. Konecanuenko, H.M. UnxeHepHas u KoMibloTepHas rpaduka : yueOHoe mnocobue /
H.M. Konecunuenko, H.H. YepuseBa. — Mocksa ; Bonorna : Undpa-Unxenepus, 2018. — 237
c. : wi. — bubmurp.: c. 225 — 226. — ISBN 978-5-9729-0199-9 ; To e [DnekTpoHHEIH pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=493787

8. lmakos, I1.C. OcHOBHEI KOoMIIBIOTEpHOU Tpaduky : yaeOHoe mocooue / I1.C. IlInakos,
F0.JI. IOnakoB, M.B. IllmakoBa ; MunuctepctBo obpa3oBaHusi U Hayku Poccuiickoit ®denepa-
1y, Cubupckuii @enepanbublii yauBepcureT. - Kpacnosipck : Cubupckuii denepaibHblii yHU-
Bepcutet, 2014. - 398 c. : Tabn., cxeM. - bubnuorp. B kH. - ISBN 978-5-7638-2838-2 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=364588

9. KomnbsrotepHas reomerpus : npaktukym / A.O. UBanos, /[.I1. Mnstotko, I'.B. Hocos-
ckuil u np. ; HanmonaneHbeit OtkpseiTeii YHuBepcuter "MHTYUT". - Mocksa : HuTepHeT-
Yuusepcuretr Uudopmarmonnsix Texnomoruit, 2010. - 388 c. : uin.,1admn., cxem. - (OCHOBBI HH-
dopmarnku u maremaruku). - ISBN 978-5-9556-0117-5 ; To xe [DmekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233999

10. Kyzosnes, B.Il. Kypc reomerpuu: simeMeHTHI TONoOJOTHH, AU(QepeHnranbHas reo-
METpHsi, OCHOBAHUS TeOMETpHH [ DIeKTpoHHbIH pecypce] : yueOnuk / B.I1. Ky3osnes, H.I'. [Tona-
eBa. — OJeKTpoH. naH. — MockBa : ®@usmarnut, 2012. — 208 ¢. — Pexum pocryna:
https://e.lanbook.com/book/59618



https://e.lanbook.com/book/107949
https://e.lanbook.com/book/84089
https://e.lanbook.com/book/108463
https://e.lanbook.com/book/90060
https://e.lanbook.com/book/93702
http://biblioclub.ru/index.php?page=book&id=258794
http://biblioclub.ru/index.php?page=book&id=493787
http://biblioclub.ru/index.php?page=book&id=364588
http://biblioclub.ru/index.php?page=book&id=233999
https://e.lanbook.com/book/59618

11. CgemnukoB, A.I'. Teopust QyHKIMI KOMIUIEKCHON nepeMeHHOU : y4yeOHuk / A.Tl.
CeemaukoB, A.H. TuxoHoB. - 6-¢ u3m., crepeotun. - Mocksa : ®usmaraut, 2010. - 334 c. -
(Kypc BbIcmielt MaTemaTuku u Maremarudeckoit pusukm). - ISBN 978-5-9221-0133-2 (Beim. 5),
978-5-9221-0134-9 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75710

5.2 Ilepuoguyeckasi Jureparypa

[IpuBenénnpie KypHanbl wuMeroTcss B ¢onae Hayunoit Oubnamoreku KyoI'VY,
https://www.kubsu.ru/ru/node/15554,

1. Kypnan «MaTtemaTnueckoe MOJEINPOBAHUEY.

2. XKypnan «KypHan BBIYMCIUTEIbHON MaTEMaTUKU U MaTEMaTUYECKON (QU3UKN».
3. XKypuan «[Ipuknagnas MaTeMaTHKa U MEXaHUKA.

4. Kypnan «[IpuxnagHas MexaHuKa U TeXHUYECKas (PU3HUKA».

5. Kypnan «I[IpoGiembl IpOrHO3ZUPOBAHUSI.

5.3 UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NPo(ecCHOHAIbHbIE
0a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):

1. DBC «HOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JTAHHBIX:

1. Hayunas snexkrponHas 6ubnanoreka (HOB) http://www.elibrary.ru/

2. HanmonanbHas 37eKTpoHHAs OMOIHOTEKA (IOCTYI K DIEKTPOHHOW OMOIIMOTEKE JTHC-
cepranmii Poccuiickoii rocynapctBennoi oudnuorexu (PI'B) https://rusneb.ru/

3. «Jlexkropuym TBy» http://www.lektorium.tv/

4. VYuuepcuterckas nHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

Pecypcsl cBoGoaHOTO TOCTYNA:

1. KubepJlenunka (http://cyberleninka.ru/);

2. ®epepanbusblii noptan «Poccuiickoe odOpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «EanHoe OKHO JOCTYyNa K 00pa3oBaTeIbHBIM PECypcamM»
http://window.edu.ru/;

4. EnunHas KOJUIEKIHs IU(PPOBBIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

5. ®denepanbHblil HEHTP HHPOPMAIIMOHHO-00Pa30BATENFHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Cmyx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

7. Cnoapwu u suipkioneauu http://dic.academic.ru/;

8. OOpazoBarenbHbIi MopTan «Y4eda» http://www.ucheba.com/;

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe  HH(POPMaIHOHHBIE pecypchl
KyoI'Y:

1. Cpena MmoaynpHOTO quHaMHUYeckoro ooyuenus http://moodle.kubsu.ru
2. baza yueOHBIX MIIaHOB, y4eOHO-METOAMUYECKUX KOMILIEKCOB, MyOIMKaIuil 1 KOHpe-
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pennwmii http://mschool.kubsu.ru/

3. DnexrponHbIi apxuB gokymenToB KyoI'Y _http://docspace.kubsu.ru/

4. DnexTpoHHBIE 00pa3zoBaTeNbHbIe pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U
TexHosioruii B oopazoBanuu KyoIl'Y u HayuHo-metonunueckoro xypHaina "[IIKOJIbHBIE I'O-
JbI" http://icdau.kubsu.ru/

6 METOJUYECKHUE YKA3AHUA JI51 OBYYAIOLUXCSA
IO OCBOEHMIO N CHUITIJIMHBI

Ilo Kypcy npenycMOTpPEHO NPOBEACHHUE JIEKIUOHHBIX 3aHATUN, HAa KOTOPBIX JaeTCs
OCHOBHOIl TEOPETHUYECKHI MaTepual, paccMaTpUBAOTCS OCHOBHbBIE NMPUEMBI PELICHUs 3a1ad U
pelarTes MPUMEPhI IPAKTUYECKUX 3a1a4.

Ha naGopaTOpHBIX 3aHATHSX CTYIEHTHI, peliasi CEMECTPOBBIC 3aJaHMsl, MPHUOOpeTaroT
IIPAKTUYECKHUE HABBIKU IPUMEHEHHUS KOMIIBIOTEPHBIX ITAKETOB, HAITMCAHMS M OTJIAJKU IIPOrPaMM,
IPOTPAMMHOM pean3alii AITOPUTMOB KOMITBIOTEPHON TpaduKu.

BaxuelmuM 3TanoM Kypca SBISIETCS CcaMOCTOsITeNbHas padoTa 1O AMCLUIUIMHE
«KommbroTepHas reOMETpHs U TEOMETPUUECKOE MOJIETMPOBAHUEY», BO BPEMSI KOTOPOIl CTYIEHTHI
OCYILECTBIISAIOT IPOPAOOTKY HEOOXOJUMOI0 MaTepHaia, UCIOJb3ys JUTepaTypy U3 OCHOBHOTO U
JIOTIOJIHUTEIBHOTO CIUCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIIO, HM3y4yas IMpUMEpbl 3ajad,
PAcCCMOTPEHHBIX Ha JIEKIMAX U Ha MPAKTUYECKUX 3aHATHUAX, U 00paslpl IporpaMM IO TeMaM
1a00paTOPHBIX 3aHATUHN (BBIIAIOTCS CTYAEHTAM B SJIEKTPOHHOM BUJIE).

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMU U JULAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAllUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WunuBuayanbHble KOHCYJIbTALIMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (PakTOpoOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME IO JUCHUIIVIMHE

Pacnipenenenue BUAOB MaTepuaIbHO-TEXHUYECKOTO OOECHEUeHHs MO BHJIAM 3aHATHH
IPEJICTaBJICHO B TaOIHIIE.

HaumenoBanue
CHEUAJIBHBIX [TOMEIIEHNI

OcHaIIIEeHHOCTh
CHELUAJIBHBIX [TOMEIIEHNI

HepequL JIMICH3MOHHOI'O
IIPpOrpaMMHOI0 obecrieueHus

VY4eOHbIe ayJUTOPUH IS TIPO-
BEJICHHUS 3aHATUH JIEKIIUOHHOT O
THIA

(302H, 303H, 308H, 309H,
505A, 507A)

Mebenb: yueOHas MeOeb.
TexHUYeCKHE CpelcTBa 00yde-
HUSL: 9KPaH, MPOEKTOP, KOMITbIO-
Tep

CPEACTBO MOAIOTOBKHU IIPE3CH-
taruit MS PowerPoint;
MaTeMaTU4ECKUI HaKeT

MathCAD

VY4eOHble ayIUTOPUH ISl MPO-
BeJIeHUs J1aDOpaTOpHBIX padoT,
TPYIIOBBIX U WHAMBUIYAIBHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebenb: yueOHas MeOeb.
TexHuueckue cpeacrna ooyue-
HHS: OKpaH, IPOEKTOP, KOMIILIO-
Tep ¢ AOCTYNOM K ceTu «HTep-
HET» U B 3JICKTPOHHYIO HHPOP-
MAaIMOHHO-00pa30BaTeIbHYIO
Cpeay OpraHu3aluu

WnTepueT-6pay3eps! A npo-
CMOTpa calToB B ceTH MHTep-
HeT;

CpEeJICTBO MOATOTOBKH TPE3EH-
taruiit MS PowerPoint;
MaTeMaTHYECKHUI MTaKkeT
MathCAD

Y4eOHble ay TMTOPUH IS TIPO-
BEJICHUS TEKYLIEH U MPOMEXKY-
TOYHOM aTTeCTaIlnU

(301H, 302H, 303H, 307H,

Meb6enb: yueOnass meOeb.
TexHU4YecKue cpencTra ooyde-
HUSL: DKpaH, IIPOEKTOP, KOMIIBIO-
Tep

MaremaTnuecKui makeT

MathCAD
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308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Jlnist caMOCTOSITEIbHOM paboThl 00YUYaAIOIIMXCS MTPETYCMOTPEHBI MOMEUICHUS, YKOMILICK-
TOBaHHbIC CHEIHATN3UPOBAHHON MeOelbl0, OCHAIIEHHBIE KOMIIBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEHUsS K cetn «MHTepHEeT» M obecreueHneM JIOCTyNa B 3JIEKTPOHHYIO HH(OP-

MaIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HanMeHnoBanue moMelieHui
JUTSL CAMOCTOSITEIILHOM Pa0OTHhI
00yJaronmxcs

OcHaIeHHOCTEh MOMEIICHUI
JUTSL CAMOCTOSITEIILHOM PabOTHI
o0yJaronxcs

HepequL JIMICH3MOHHOI'O
MMpOrpaMMHOI0O obecrieueHus

ITomemneHme IS CaMOCTOS-
TEIHHOU pabOThl 00yYAIOIIUXCS
(anTanbHbIHM 3a1 HaywHoit On6-
JTINOTECKH)

Mebens: yuebHnas mebenn
KommiekT cnennann3upoBan-
HOM MeOenr: KOMITBIOTEPHBIC
CTOJIBI

OG6opynoBaHue: KOMIIBIOTEpHAS
TEXHHUKA C TIOJKITIOUCHHEM K
WH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JOCTYIIOM B DJIEK-
TPOHHYIO HH()OPMAIIMOHHO-
obpa3zoBarenpHYyIO cpexy oOpa-
30BaTeIbHON OpraHu3aluu, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBanue, 00ecreTnBar0-
1Iee J0CTYI K CeTH HHTEPHET
(mpoBoIHOE coeMHEeHue U Oec-
IPOBOJTHOE COEANHEHHUE TI0 TeX-
Hosoruu Wi-Fi)

WNuTepuer-6pay3eps! s mpo-
CMOTpa CalToB B ceTH MHTEp-
HET;

CpEeIICTBO MOATOTOBKH TPE3eH-
tauuii MS PowerPoint

ITomenienue nis caMocTos-
TEBHON pabOTHI 00yUJAIOIITIXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGenb: yueOHas meOens.
[Nonkmouenne k HHGOPMAITH-
OHHO-KOMMYHHKALIMOHHON CETH
«IHTEpHET» U TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITUOHHO-
obpa3oBarenbpHYyIO cpexy oOpa-
30BaTEJIbHON OpraHu3aliu

Wntepuer-6pay3epsl Ams Mpo-
CMOTpa CalTOB B ceTH MHTep-
HET;

CPEICTBO MOJIrOTOBKH TPE3CH-
Taumii MS PowerPoint




