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PaGouass mporpamma auMcUMIUIMHBI cocTaBieHa B cootrBerctBuM ¢ OI'OC BO mo
HanpaBieHnnio  noaroroBku  09.03.01 Mudopmartnka ©  BBIYHCIHTENBHAS  TEXHHKA,
YTBEPKJIEHHOIO NMpHKa3oM MuHucrepctBa obpazoBaHus U Hayku Poccuiickoil denepauuu ot
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PaGouas mporpamMmma paccMOTpeHa U YTBEpKACHA Ha 3acelaHuu Kadeapbl HHPOpMATU KU U
BBIUMCIUTEIbHON MaTeMaTuk Ha 2025-2026 y4eOnblid roj1, mpoToko Ne8 ot 25 anpesst 2025 .
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1. HaumeHOBaHHe AUCHMILIMHBI (MOJTYJIsN)
T'eomempuueckoe modenuposanue

Lles1b10 M3ydeHUs! U CHUTIIINHBI SIBJISETCS:

- (opMupoBaHHMe y CTYAEHTOB OOIMX METOJOJOTMYECKUX OCHOB M IPAKTUYECKUX
HABBIKOB B 00JacTd pa3pabOTKM M TPUMEHEHHS TECOMETPUYECKUX MOJAEIEeH TUIOCKUX U
TPEXMEPHBIX OOBEKTOB;

- BU3yaIM3alMs U paboTa ¢ MOJENBIO C MOMOIIBIO CHEHATU3UPOBAHHBIX TPOTPAMMHBIX
CPEICTB.

J1s1 1OCTHKEeHUS LeJTU CTABSATCS 3a/1a4HU:

- OBJIaZICHHME YMEHUSMHU U HaBBIKAMH YIIIYOJEHHOTO aHajlu3a IpoOJeM reoMeTpHuecKoro
MOJICIUPOBAHUS, TOCTAHOBKM M OOOCHOBAaHMS 3a/lad HAayYHOW M IMPOEKTHO-TEXHOJOTHYECKOM
JeSITeIIbHOCTH ;

- (opMuUpOBaHHE CIIOCOOHOCTH  CaMOCTOSITEIbHO  IMpHOOpeTaTb €  MOMOIIBIO
WH(OPMAITMOHHBIX TEXHOJIOTHI W MCIOJIB30BATh B TPAKTHYECKON JEATEIIBHOCTH HOBBIC 3HAHUS
U YMEHHUS B 00J1aCTH TeOMETPHUYECKOT0 MOAETHPOBAHUS;

- (dopMHpOBaHHE CIOCOOHOCTH TOPOXKAATh HOBbIE HAEH B 00JACTH T€OMETPUUECKOTO
MOJICIUPOBAHUS U JIEMOHCTPUPOBATh HABBIKM CAMOCTOSTEIbHON HAYYHO-HCCIEI0BATENbCKOM
paboThl ¥ pabOTHl B HAYYHOM KOJUICKTHBE.

Henmn w 3agauM  OUCHUIUIMHBI  OMpENENIEHbl B COOTBETCTBUM C  TpeOOBaHUSIMHU
@denepanbHOr0 rocyAapCTBEHHOIO 00pa30BaTEIBHOIO CTAaHJAapTa BBICIIETO OOpa3oBaHUS IO
HanpasyieHnto noarotoBku 09.03.01 MupopmaTrka 1 BRIYUCIUTENbHAS TEXHUKA (KBAJIM (U Karus
— Oakanagp).

2. MecTo THCHUILTAHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmbl

HMucuymmaa  « eomempuueckoe mooenuposanue» (b1.B.JIB.07.02) ortHocHTCS K
BapuatuBHOM yacTtu b1.

Hucnunnuaa (MOAysb) M3ydaercs Ha 2 Kypce B 4 cemecTpe.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

HNunexc | b1.B.JIB.07.02

TpeGoBanusi K IpeABapUTEJILHOI IOATOTOBKe 00y4Yaolerocs:

Jnst ocBOGHMSI TUCLMIDIMHBI OOy4Yaroluecs HUCIONb3YIOT 3HaHMS, YMEHUS, C(HOPMHUPOBAHHBIE B XOJE
mydenws nucimiuinH: «MapopmaTukay, «KoMmbioTepHoe MomenupoBaHue», «Anredpa M reoMeTpus,
«/IuckpeTHass MaTeMarukay, «lporpammmpoBaHue .

HHCHHHJ’IHHLI U IIPAKTUKHU, 1JI KOTOPLIX 0CBOCHUE JAHHOM M CIMILIMHBI (MO)_IyJ'lﬂ) He 00X0AMMO
KaK npeamecCTByromiee .

OcBoeHre JaHHOM JUCITUIUINHEI SIBISIETCSI OCHOBOU JJISl TIOCJIETYIOIIETO M3YUEeHMsI THC IMIUTMH: «Mopmenu
¥ METOIbl aHaM3a MPOSKTHBIX pelneHui», «/mKkeHepHas W KOMIBIOTEpHAs Tpaduka», a Takke Il
MOCTCAYIOMIET0  MPOXOKACHUS  NPOM3BOJCTBEHHOM MpPAaKTUKUM M TMOATOTOBKM K  WUTOrOBOM
roCy1apCTBEHHOM aTTECTalWH.

3. llepeyeHb IUIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUs 0 JUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHMPYEeMbIMH pe3yJIbTaTAMHU 0CBOEHHsI 00pa3oBaTe IbHOM NPOrpaMMbl
[lpouecc wm3ydeHus: AUCUMIUIMHBI «['eoMeTpuueckoe MOJETUPOBAHUE» HANpaBICH Ha
(dopMupOBaHUE CIEAYIOIMX KOMIETEHIUH 00y4aroerocs:

CopepxaHue .
JleKoMITO3UIIKsT KOMIICTCHITUH
KOMIICTCHITUH B
Kox NumukaTophl J0CTHXKEHUS (pe3ybTaThl 00yUYEHUS) B
KOMIICTCHITHI COOTRETCTBIH ¢ KOMICTCHITUH COOTBETCTBUH C YCTAHOBICHHBIMHU
®IrOC BO/ TIOOTY/ AT
00I1 e
YK-2 Crnocoben VYK.b-2.1 omnpenensier kpyr 3nars: -
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OIPEICIISITh KPYT
3aJ1a4 B paMKax
HOCTaBJIEHHOM
1IeJI U BEIOWpATh
OITUMAaJIbHBIE
CHOCOOBI UX
peleHus, UCXOAS
13 AEHUCTBYIOIINX
MPaBOBBIX HOPM,

3a/1a4 B paMKax IOCTaBICHHON
LEJH, OIPEICISET CBI3U MEXIY
HHUMH

VYK.B-2.2 mpemraraer croco0s
pemicHUA MOCTABJICHHBIX 3a/1a9 U
0XXUJAEMBIE PE3YIILTATHI,
OIICHUBACT MPEATOKCHHBIC
CIOCOOBI C TOYKH 3PECHUSL
COOTBETCTBHUSI LIEJIM POEKTA
YK.B-2.3 nnanupyer

OCHOBHBIE TTOHATHSI TEOMETPHH,
OIpe/eNieHHs] U CBOMCTBA
MaTeMaTHIeCKUX 0OBEKTOB B ATOU
obOmacti, GopMyIMPOBKH
YTBEPKICHUI, METOIBI X
JI0Ka3aTeNbCTBA, BO3MOXHBIE CPEepHI
WX MPUJIOKEHUH, B TOM 4YHCIE B
KOMIIBIOTEPHOM MOJICTIMPOBAaHUH
TeOMETPUUECKUX 0OBEKTOB U
SIBIICHUM;

MM CIOIIMXCA peanM3anuio 3aa4 B 30HE CBOCH | METOpbl U aNrOPUTMBI
pecypcoB u OTBETCTBEHHOCTH C yYETOM reOMEeTPUYECKOTO MOACIHPOBAHUS.
OrpaHNY € HHiA HUMEIOLINXCSA PECYPCOB U YMeTs:
OTPaHUYCHUIL, NEHCTBYIOLINX COCTaBIATh HOBBIC U aJ]ANITHPOBATH
MIPaBOBBIX HOPM CYILIECTBYIOIIHE MPOTPaMMHbIE
YK.B-2.4 BHIIONHSET 3224 B AITOPUTMBI, PEAM3YIOLIHE METO bl
30HE CBOCH OTBETCTBCHHOCTH B reOMEeTPUYECKOTO MOACITHPOBAHUS
COOTBETCTBUH C V11 pa3pabOTKH IPUKIIATHBIX
3aIUITAaHUPOBAHHBIM U IIporpamm;
pe3ysibTaTaM¥u M TOYKaMU pelIaTe 3aJa4y BEIYHCIUTEIHBHOTO H
KOHTPOJISI, IPH HEOOXOMMOCTH | TEOPETUIECCKOTO Xapakrepa B
KOPPEKTUPYET CIIOCOOBI 00J1acTH TEOMETPUH TPEXMEPHOTO
pelreHus 3a1a4y eBKMI0Ba (ad(pUHHOTO)
VYK.B-2.5 npeactaBiser IIPOCTPAHCTB.
pe3yIbTaThl MIPOEKTA, Baanetn:
IpeyraraeT BO3MOYKHOCTH HX COBPEMEHHBIMH IPOTPAaMMHBIMH
HCTIOB30BAHUS W/YIH rpadMIEeCKUMHU CPEICTBAMUH;
COBEpPIICHCTBOBAHUS MaTeMaTHIeCKIM armapaToM
TeOMETPHH, METOaMH HCCIIeI0BAHI
1 MOJICTMPOBAHHUS T€OMETPHUIECKUX
00BEKTOB.
IK-1 Cnocoben IIK-1.1. 3HaTh: METOONOTHH 3HaTh:

BBITIOJIHATE PabOTHI
U yTpaBisiTh
pabotamu o
CO3JIaHHIO

(Mo uKaum) U
COIPOBOK/ICHUIO
UG,
ABTOMaTU3HPYOLIHX
3amauu
OpraHU3aIMOHHOTO
yHpaBleHUs U
OM3HEC-TIPOLIECCHI.

pa3paboTku IpOrpaMMHOTO
o0OecrieueHus, Ha3HAUYCHUE U
BO3MOYHOCTH CPEJICTB
[IPOCKTUPOBAHKS MPOTPAMMHOIO
obecmeueHusl.

IIK-1.2. Ymerts: pa3pabatsIBaTh
(G yHKUHMOHAIBHBIC U UHBIC
TpeOOBaHMs K IPOTPAMMHBIM U
MPOrpaMMHO-aIIapaTHBIM
CpelncTBaM, OCYILICCTBISATh
JOKYMECHTHPOBAaHHE Ha BCEX
JTanax NPOCKTHPOBAHUSA U
pa3paboTKu, aHATM3UPOBATh HIIN
CaMOCTOSTEIIEHO pa3padaThIBaTh
TpeOOBaHUS K IPOTPAMMHOMY
00eCIeUYeHHIO; IPOCKTHPOBATD
[POTrPaMMHBIE PO Ty KThI st
pelIeHHUS TPAKTHIESCKUX 337124
COTJIACHO Pa3pa0dOTaHHBIM
TpeOOBaHMIM; CO31aBaTh
IIporpaMMHOE 00ecTIey eHUS
COTJIaCHO pa3paboTaHHBIM
IIPOEKTaM.

IIK-1.3. VIMeTp HaBBIKU:
pa3paboTku TpeGoBaHUH K
[IPOrPaMMHBIM IIPOAYKTaM;
HCIIOJIb30BAHUSI METOJIOB U
CPEICTB IMPOEKTUPOBAHHS
MIPOTPaMMHOTO 00ecTIeueHusl;
CO3/IaHMsI IPOTPaMMHOTO

9Tanbl )ku3HeHHoro ukiaa MC; coctas
paboTHa Bcex dTanax KU3HEHHOTO
nukina MC metononorun
npoektupoBanus C.

Ymertn:

BBITIOJIHSTH OTIEPALIMH 10
npoektupoBanuio UC; mpuMeHsTh
CYILECTBYOLIIE METOIbl aHAJM3a
MPEeIMETHO M 00JIaCTH, TEXHUYECKOTO
MIPOCKTUPOBAHHUS, PEaTH3aLUH,
BHEJIPEHUS B OKCIUTY ATALIUIO 1
conpoBoxaenus MIC; pabotats ¢
HHCTPYMEHTAILHBIM U CPEACTBAMHU
npoextuposanus C.

Bianerts:

HaBBIKAM U TP OCKTUPOBAHUS Oa3bI
JAHHBIX U T0JIb30BATEILCKOTO
nHTep P elica MH(OpManOHHOH
CHCTEMBI, aBTOM ATU3UP Y IOTIIHX
3aJla4yy OPTaHU3AIOHHOTO
YIIpaBJIeHUS] U OU3HEC-TIPOTIECCHI.
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obecriedeHus o
pa3pabOTaHHBIM MPOCSKTAM ISt
peIIeHNs MPAaKTHIECKUX 1
po¢ecCHOHANBHBIX 3a/1ad.
IIpoexmupyeT nporpaMMHbIe
nHTeP Y EHCHI, CTPYKTYPHI U Oa3bI
JIAHHBIX.

4. O0beM TUCHUILINHBI (MOAYJIs1) B 3a4eTHHIX eIMHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKaJeMHn4eCKNX YaCOB, BbIJeJeHHbIX HA KOHTAKTHYI0 padoTy 00y4aroummxcs ¢
npenoaaBareJieM (110 BUIaM y4eOHBbIX 3aHATHIH) U HA CAMOCTOSATEJIBLHYI0 padoTy
o0yyaronmxcst

OOmass TpynoeMkocTh (00beM) aAucUMIUIMHBI (Moayis) coctaBiusier 4 3ET, 144
aKaJeMUYECKUX Yaca.

O0BEM TUCLMINIMHEL Bceero gacos Bcero gacos
U1 OYHOH (POPMBI |IJIst 3a04HOM
o0ydeHns bopmbI
o0yueHus
OO0masi Tpya10eMKOCTh TUCUHUILIUHBI 144
KonrakTHass paGora o0yyaommuxcs ¢ npemnogaasartejemM (Mo BUIaM 54

Y4eOHbIX 3aHATH 171)* (Bcero)

Aynutopnasi padora (Bcero): 54

B TOM YHUCJIC:

JCKIUH 18

CEMHUHAPBI, TPAKTUICCKUC 3aHATHUA

IPaKTUKY MBI

na6opaTopHble PabOTHI 36

BueaynuropHasi pabora:

KOHCYJIbTallugd MEPEa 3K3aMEHOM

BHeaymTopHas paboTa TakKe BKIIOYACT HHAMBHAYaIbHYIO paboTy 0OOydaroumxcs ¢
NpEro [aBaTeJieM, TPYIIOBbIC, WHIMBHIAyabHbIC KOHCYJbTAIMK W HWHBIC BUIBI YUCOHOIM
JeSITEIbHOCTH, TNPeNyCMAaTpUBAIOIKE TPYMIOBYI0 HJIM HHIMBHAYalbHYIO paboTty
0o0yJarIuXcsl ¢ MPero ;aBaTesieM), TBOpUYeCcKyto padboty (3cce), pedeparbl, KOHTPOIbHBIC
paboTsl u ap.

CamocTosiTeibHAsA paGoTa o0yyarommxcsi (Bcero) 72

KOHTpOIL CaMOCTOATENILHOI PadoThI 18

Bux npome:xkyTouHoil arTtectauumu oOy4aromerocsa (3auer /

IK3aMeH) 3auer (4 cem.)

5. Conep:xkaHue IMCUMIIMHBI (MOYJIS1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aeJsam) ¢
yKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX YacOB U BHIOB Yuye OHbIX

3aHATHI
5.1. Pazoenvt oucyuniunvl u mpyooemKoCms no 6u0am yueOHvlX 3aHAmuil (8 akademuueckux
yacax)
st ounoit opmbl 00ydeHU s
OOmas Buspl y4ueOHBIX 3aHATHH, BKIIOYAs
TPYJOEMKOCTb| CaMOCTOSTENbHYIO paboTy o0ydaromuxcs u
No Paszen, Tema (B yacax) TPYJOEMKOCTh (B dacax)
n/n JUCHMIUIAHBI AymTopHble C IInanupyembie| DopMBI
am.
BCEr0 Y. 3aHATHA aGora| PC3YIPTATHL | TCKYILETO
Jlek| Ip | JTab P 00y4eHHs KOHTPOJIA
Pasnen 1. Cucrembl reomMeTpuyecKoro
" P 28 4 8| 16
MOJ1eJIPOBAH Ust
1. |Jlexumonnoe 3ausitie Nel. ['eometpuueckoe 6 2 4 VK-2, TIK-1 |YcTHbli
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MOJCIMPOBAHUEC U 06H_II/I€ CBCACHUSA.
/I/IHTepaKTI/IBHaFI JICKIIHUA —JTGKLIPI?I-Z[PI&J'IOF/

ompoc, TecCT,
BOTIPOCHI K|

9K3aMeHY

2. |JIabopatopHnas pabota Ne 1, 2. IIlpumenenue 8 4 4 VK-2, IIK-1 |3amanus
npaBuiia «30JI0TOTO CEYSHHS» B TEOMETPHUU
(mocTpoeHne KOMIBIOTEPHOI MOIETHN).

3. [Jlexnuonnoe 3anstue Ne2. CriocoObl 6 2 4 VK-2, TIK-1 |YcTHBIH
CO3/IaHUS TIPOCTHIX TE€OMETPHUIECKUX ompoc, TecT,
3JIEMEHTOB. BOTIPOCHI K

9K3aMeHY

4. |JIabopatopHas pabota Ne 3, 4. CuMmmeTpus B 8 4 4 VK-2, TIK-1 |YcTHBIH
reoMeTpHuH (MOCTPOCHHUE KOMIIBIOTEPHOM ompoc
MOJICTH).

Pa3znen 2. Mone aHue i
1eT fl JIMPOBAHME JIMHUA M 98 14 28| 56
MOBEPXHOCTE if.

5. |Jlekmmonnoe 3ansatue Ne3. Tumsl 6 2 4 VK-2, TIK-1 |YcTHBIH

TeOMETPHUUECKHUX MOJIeIeH. ompoc, TecT,
BOTIPOCHI K|
9K3aMEHY

6. |JTabopatopuas pabGota Ne 5, 6. Ilpsmas u 8 4 4 VK-2, TIK-1 |3ananus
oOparHast mepcreKTrBa (OCTPOCHUE
KOMIIBIOTEPHOI MOJemn).

7. |Jlexmonnoe 3ansatue Ned4. Knaccudukarys 4 2 4 VK-2, TIK-1 |YcTHBIH
COBPEMEHHBIX METOJIOB TEOMETPUIECCKOTO ompoc, TecCT,
mozempoBanust B CAIIP BOIIPOCHI K

9K3aMeHY

8. |JlabopatopHas padota Ne 7-8. TIpaBuibHbIe 8 4 4 VK-2, T1IK-1 |3ananus
(dburypsl B reomeTpun (IOCTPOCHUE
KOMIIBIOTEPHOM MOJIENN).

9. [Jlexnmonnoe  3anste  No5.  CucTteMsl 6 2 4 VK-2, TIK-1 |YcTHBIH
reOMETPUYECKOr0 MOJCIMPOBAHUSA TBEPAOTO OIpocC, TeCT,
Tena. BOTNIPOCHI K|

9K3aMeHY

10. |JTabopaTopuas pabota Ne 9, 10. IToctpoenne 8 4 4 VK-2, T1IK-1 |3amanus
OPHAMEHTOB C MCIIOJb30BAHUE OCEBOM
CUMMETpUH (MTOCTPOCHUE KOMIBIOTEPHO
MOJICITH).

11.|JIexunonnoe 3aHsTue Ne6. MonenmupoBaHue 4 2 4 VK-2, TIK-1 |YcTHBIH
JIMHHM. OIIpOC, TECT,

BONPOCHI K|
9K3aMeHY
12.|JIabopatopnast pa6ota Ne 11, 12. 8 4 4 VK-2, TIK-1 |3amanus
IMocTpoeHne reoMeTpUUeCKuX (hpaKTagoB
(mocTpoeHne KOMITBIOTEPHOH MOICIH).

13. {JIeximonnoe 3ansatue Ne7. IToBep xHOCTHOE 6 2 4 VK-2, TIK-1 |YcTHbIi

MOJIeIMpOBaHUE. OTpocC, TeCT,
BONPOCH K|
9K3aMeHY

14.|JTabopaTtopHas padota Ne 13, 14. Co3nanue 8 4 4 VK-2, TIK-1 [3amanus

reOMETPUUECKUX MOJEIEH 00BEKTOB
MeToJIoM JIohTHHTA (TIOCTpOCHUE
KOMIIBIOTEPHOU MOJEIN).
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15.|JTabopaTopuas padota Ne 15, 16. 8 4 4 VK-2, IIK-1 |3amanus
Ioctpoenne reoMeTprUueCcKUX 0OBEKTOB Ha
IJIOCKOCTH (TTOCTPOECHHE KOMIIBIOTEPHOM
MOJIEIH).
16.|Jlekuronnoe 3aHsiTHe Ne8. Coctae u 4 2 2 VK-2, TIK-1 |YcTHBIH
CTpyKkTypa rpaduueckux cuctem CAITIP. ompoc, TecT,
/VInTepakTMBHAsA ~ JIEKIMS  —  JIEKIUs- BOINIPOCHL K
9K3aMeHY
BU3yaM3aIus/
17.|JIaGopatopnas padorta Ne 17. [loctpoeHue 6 2 4 VK-2, TIK-1 |3amanus
“HGOPMAIMOHHO MOIeIH C
Ucroyp30BaHueM Metoga Monte-Kapiio
(moctpoeHre KOMIBIOTEPHOH MOJIENN).
18. |JIleximonnoe  3amsatue  Ne9.  IIpumepst 4 2 2 VK-2, TIK-1 |Ycrasri
COBPEMEHHBIX TPAPUIECKUX CUCTEM. OTpoC, TecCT,
BONPOCHI K
9K3aMEHY
19. |JTaGopaTopHas pabota Ne 18. 6 2 4 VK-2, TIK-1 |3amanus
MoienpoBaHUE TPEXMEPHOTO 00BEKTA
(mocTpoeHne KOMITBIOTEPHOH MOJICIH).
KOHTPOJIb 18
Hmozo 144 18 36| 66 |18

5.2. Buow 3anamuii u ux cooeprcanue

5.2.1. TemaTuka 1 KpaTKoe CO/iepiKaHue Jie KHWMOHHBIX 3aHS THH

JIEKIIMOHHOE 3AHATHUE Ne 1
Tema: ['eomempuueckoe mooenupoganue u obujue ceeoetsl

3amaun Kypca M cyrb reomerpudeckoro monenuposanus B CAIIP. Ilonarue monenu,
reOMETPUUYECKOH MOJAEIM M TeoMeTpuyeckoro ooOwvekra. IlpoOnemsl peanuzanuu cucTeMm
reomerpuyeckoro moxaenupoBanuss B CAIIP. Hcropus pa3BUTHS CHUCTEM TI€OMETPUYECKOTO
MOJIETUPOBaHUs. BOZHUKHOBEHUE CHCTEM IIOCKOTO M 00bEMHOI0 MoJieiupoBanus. TpeboBanus
K IIporeccy reomerpudeckoro moaenuposanus B CAIIP.

JIEKHMOHHOE 3AHATUE Ne2.
Tema: Cnocobul co30anus npOCMBbIX 2e0MeMPUYECKUX INEMEHMO0B.

Buapl npocredmx reoMeTpUuecKUX 3JEMEHTOB M OCHOBHBIE CHOCOOBI MX CO37aHUS.
Co3manne TeOMETPUYECKUX DJIEMEHTOB C HCIOJb30BAHUEM OTHOIICHUN (OOIMN W YaCTHBIA
ciocoObl). Co3maHue reoMeTpUYECKUX JJIEMEHTOB C IMOMOIBI0 mpeoOpa3oBanue. Co3naHue
3JIeMeHTapHBIX KpuBBIX. [locTpoeHne moBepxHoCTEH.

JIEKIIMOHHOE 3AHSTHUE Ne 3.
Tema: Tunwvl ceomempuueckux mooeneu.

Tunsl npeacrasieHus reomerpuyeckux 3D — Mozeneil: rpaHuYHOE NpPEACTaBICHUE, B
BUJIE JepeBa IOCTPOEHUH, KMHEMaTHuYecKoe MpezacTaBie- HHUe, ruOpuanbie THIbl. CrocoObl

8




3++

IpPE/ICTaBJICHUS MOBEPXHOCTU MOJeNU. ['eomMeTpruyeckue MOJENd XpaHEHHS U BU3YaJU3allUH.
CriocoObI O CaHMS TEOMETPHUIECKIX MOJCICH.

JIEKIITMOHHOE 3AHSTHUE Ne 4.
Tema: Knaccuguxayus co8pemMeHHbIX Memo008 2eoMempuieckoco MoOeIuposanus 6
CAIIP

MeTtoapl reOMETPUUYECKOTO MOAEIUpOBaHus TBepaoro tena. [lonsarue tBepmoro tena Ha
A3BIKE TEOPHUM MHOXECTB. MeTOIbl T€OMETPUYECKOIO MOJCIUPOBAHUSA  CKYJIBITYPHBIX
nosepxHocrer. Kraccsl nuHammueckux InoBepxHocTed. lloBepxHOCTH, OMBIBaeéMble CpEIOM.
Tpaccupyemble moBepxHocTH. KapkacHO-KMHEMAaTHUYECKHII METOJ IOCTPOCHUS CKYJBITYPHBIX
nosepxHocred. KapkacHast niu mpoBOJIOYHAs MOJIENb TPOEKTUPOBaH Ul.

JIEKIHIMOHHOE 3AHATHUE Ne 5.
Tema: Cucmembl 2eoMempuiecko20 MOOEIUPOBaArUs Mmeepoo2o meda.

CrtpykTypHas U TpaHM4HAasi MOJIEIH B CUCTEMAX MOAECIUPOBAaHUs TBEPAOro Tena. Mo nenb
KOHCTPYKTHUBHOM T€OMETPUU TPEXMEPHOIO0 OOBEKTa — CyTh, MAaTEMaTH4ECKOE OIpelesICHUE,
IpeuMyILIecTBa U HeAocTaTku. KycouyHo-aHaldMTUUeCcKas TIpaHU4yHas MoJeNb. AJITOPUTMBI
npeoOpa3oBaHUsT MOJENU KOHCTPYKTMBHOM TI€OMETPHH B KyCOYHO-aHAIUTHYECKYIO MOJEIb.
3ajaya MOMy4eHHUs] KYyCOUHO-aHAIMTUYECKOW MOJIENIM METOJOM peAyKiuu. YeTblpexypoBHEBast
uepapxudeckas CTpYKTYpa KYCOYHO-aHaJIMTUYECKON MOJENIU TBEPOI0 Tela.
Anrebponorudeckas TpaHUYHAss MOJENb TBEPAOTO Tella (MOJENb MOJIYNPOCTPAHCTB). MeTobl
3a/1aHUs JIOKaJIbHOM T€OMETPUHN B CUCTEMAaX MOJETUPOBAHHUS TBEPIOTO Tea.

JIEKIHIMOHHOE 3AHATHUE Ne 6.

Tema: Mooenuposanue 1uHul.
3amanue KpuBbIX B rpaduueckux cuctemax CAIIP. Meroa mnapamerpuzanuu 10
CyMMapHOM JJIMHE XOp[, COSAVHSAIONM X Y3JIbl ONPEACICHU JaHHBIX. MeToIbl annpoKCUMauu
U MHTEPHOIANUM KpUBBIX. Meron uHTepnomsiuuu Opmuta. Merox KyHca, anmpoxcumanus
panMoHaNbHbIMU KyOuuyeckumu ¢GyHKuusAMU. [lonaTue craiiH-GyHKUMM M annpokcumanus B-
crraiHamu. Meton annpokcuManuu besse. Meton annpoxkcuManuu bepHireiina.

JIEKIITMOHHOE 3AHSTHUE Ne 7, 8.
Tema: IlosepxnocmHoe modenuposanue.

3ajauyn  anmnpoKCUMAllMU, WHTEPIOJSAIMA W CIJQXUBaHUS TP pEHICHUH  3a/1a4y
MAIMHHOTO TPEACTABICHUS CKYABITYPHBIX MOBEPXHOCTEH. 3aJlaHue KPUBBIX B TpaUuECKUX
cucremax CAIIP. Meroa mapaMeTpu3aliyd MO CyMMapHOW JJIMHE XOPJ, COCAUHSIOIMX Y3JIbI
ompeneNeHus] JaHHbIX. MeETOoapl  anmpoKCUMAallud ¥ WHTEPHOJIALMU KPUBBIX. MeTron
uHTepnomsimy  Dpmuta. Meton KyHca, anmpokcumanus pandoHATBHBIMA —KyOW4YeC KUMU
byakuusmu. [loHsTHe crulaiH-QyHKIMKM U anmpokcuManus — B-crmmaiinamu.  Mertoa
annpokcumanu  besse. Meron anmpokcumarnuu  beprmrmeitna.  OmneparopHas — dopma
NpeJcTaBieHusl nopepxHocren. Jlnnenuarsie moBepxHOCTH. lIpencraBieHre MOBEPXHOCTEN €
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noMolpio  B-cnmaiinoB. KoHcTpynpoBanume CBOOOJHBIX IOBEPXHOCTEH MeTonoM besbe.
PacumpennsbIil MeTO annpokcuManuu nosepxuocreu Kynca.

JIEKIITMOHHOE 3AHSTHUE Ne 9.
Tema: Cocmas u cmpyxmypa epaguuecxkux cucmem CAIIP.

bazoBwie u mpukiagabie cpeacTra rpaduyeckux cucrem. ['paduueckue cucrtemsr CAIIP,
OpUEHTHUpOBaHHBIE Ha uepTex. | paduueckue cucrembl CAIIP, opueHTHpOBaHHBIE HA OOBEKT.
3amaun rpaduueckux cucreM CAIIP. Csa3p moacucrem CAIIP ¢ Touku 3peHuss o0pabOTKH
rpaduueckoir U reomerpudeckoil wHpopmanuu. Dyakium rpaduueckux cucrtem C AIIP.
Komnonentsl rpaguueckux cucrem CAIIP. Texaudeckue CpeicTBa HWHTEPAKTHBHOMN
rpaguyeckoil CHCTeMbl. ApXHTEKTypa MpPOTPaMMHBIX CpeACTBa TpauyecKuX CHCTEM.
TexHuueckre MpUeMbl OpraHU3aUU TPAPUIECKOTO B3aMMOJICHCTBUSL.

JIEKHMOHHOE 3AHATUE Ne 10.
Tema: Ilpumepul cogpemenHbIX 2paguueckux CUcmeM.

IIpumepsl cUCTEM MOATOTOBKU UYEPTEKHO-KOHCTPYKTOPCKOM AOKyMeHTauuu. IIpumepst
CUCTEM IOATOTOBKA  HWHJ)KEHEPHOM  JOKyMeHTauuu. IIpumepel cHCTeM  MalMHHOIO
KoHCTpyupoBaHus. I[lpumeper cucreM 00pabOTKM  TpaduUecKoil ¥ TEOMETPUYECKOH
uHpopmaruu. OO630p COBpPEMEHHBIX BBICOKONPOM3BOIAMTEIBHBIX Tpa(UUECKUX CTAaHLIMH, HX
CPaBHUTENbHBIC XaPAKTEPUCTUKU U CTPYKTYypA.

5.3. Temamuka u Kpamkoe cooepicanue 1a60paAMOPHBIX 3AHAMUIL

JIJABOPATOPHBIE 3AHATUA Ne 1, 2
TEMA: [Ipumenenue npasuia «3010moeo ceuenusy 8 2eomempuu (nocmpoenue
KOMAbIOMEPHOU MOOeu).
Bompock! u 3amanus
1. ITocTpoeHHE «30JI0TOrO MPSAMOYTOJIbLHUKA.
2. IlocTpoenune 3B€314aTOrO NATUYTOJIbHUKA

JIABOPATOPHBIE 3AHATHUSA Ne 3, 4
Cummempus 8 ceomempuu (nocmpoenue KOMIbIOMEPHOU MOOeNU,).
Bomnpocs u 3amanus
1. [TocTpoeHrEe CHMMETPUYHBIX TECOMETPHICCKUX (DHUTYD.
2. ITocTpoenue reoMeTpuyYeCKuX (PUTYp, UMEIONMX IEHTP CHMMETPHUH.

JIABOPATOPHBIE 3AHATUA Ne 5, 6
IIpsmas u obpamuas nepcnekmuea (nocmpoenue KOMNbIOmMepHOU MOOeu).
Bomnpocs! u 3aganus
1. IlocTpoeHune nepcrneKTUBbl Pa3IuYHbIX TPOCTPAaHCTBEHHBIX (QUTYD.

JIABOPATOPHBIE 3AHATUSA Ne 7, 8
IIpasunvHovie dhucypol 6 ceomempuu (nocmpoenue KOMILIOMEPHOU MOOENU,).
Bomnpocs! u 3aganus
1. IlocTpoeHue mpaBUIBHBIX MHOTOYTOJIBHIKOB
2. IlocTpoeHne MpaBUIIBHBIX N-YTOJIBHUKOB.
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JJABOPATOPHBIE 3AHSTHUA Ne 9, 10
Ilocmpoenue opHamenmos ¢ UCnOIb308aAHUE 0CEBOL CUMMEMPUU (HOCMpPOoeHUe
KOMHUBIOMEPHOU MOOENU,).
Bomnpocks! 1 3amanusa
1. IlocTpoeHne MaTeMaTUUECKON MOJICIH.
2. IIpoBeneHME KOMIBIOTEPHOTO SKCIIEPUMEHTA.
3. UccaenoBanue MOOEIIH.

JIABOPATOPHBIE 3AHATHA Ne 11, 12
Ilocmpoenue ceomempuueckux ¢ppakmanos (nocmpoenue KOMNbIOMepHoU Mooeu).
Bomnpocs! u 3ananus
1. IToctpoenue cHexxunku Koxa.
2. Iloctpoenue apakona Xaprepa-XenTyasl.

JIABOPATOPHBIE 3AHATUA Ne 13, 14
Co30anue ceomempuyeckux mooeneti 00beKmog Memooom 1ogpmunea (nocmpoeHue
KOMNbIOMEPHOU MOOe).
Bornpock! u 3amanus
1. Co3HaHUEM reoMeTpHYecKiX (GOpM C MOMOIIBIO KOMIOHOBKU OOBEKTOB.
2. Pabotatb ¢ 00beKTaMHU KOMIIOHOBKH.

JJABOPATOPHBIE 3AHATUS Ne 15, 16
Ilocmpoenue ceomempuueckux 00beKmMo8 Ha NIOCKOCMU (NOCMPOeHUe KOMIbIOMEPHOU
Mmooenu).
Bormpock! u 3aganus
1. Iloctpoenne ACTpouanl.
2. IlocTpoeHue cnupaiu ApxuMena.
3. Iloctpoenue ¢uryp Jlnccaxy.

JIABOPATOPHBIE 3AHSTHSA Ne 17, 18
Ilocmpoenue unghopmayuonnol mooenu ¢ ucnonvzosanuem memooa Monme-Kapno
(nocmpoerue KoOMnbIOMepHOU MOOeU).
Bormpock! u 3amanus
1. TlocTpoeHHE Ka4YECTBEHHOM OIMUCATEIIBHON MOJIEIH.
2. IlocTpoeHue GopMaJIbHON MOJIECIIH.
3. UccnenoBanue Moieiu.

JIABOPATOPHBIE 3AHATHUA Ne 19, 20
Mooenuposanue unmepvepa nomewjenus (MOCmMpoeHue KOMNbIOMepPHOU Mooeu).
Bompocs! u 3aganus
1. MonenupoBaHue HHTEpbepa YIeOHOH ayIUTOPUH.

5.4. Ilpumepnan memamuka Kypcoevlx padom

He npenycmoTpeno

6. Odpa3oBarebHbIe T€XHOJIOTHH
HpI/I MMpOBCACHHN y‘I€6HI>IX 3aHITHU 110 JAUCHUIIIMHE HCIIOJB3YIOTCA TPAAWIMUOHHBIC W
WHHOBAI[MOHHBIE, B TOM 4Kclie MH(POpPMALlMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHH, BKIIOYas MPU
H€O6XOI[I/IMOCTI/I MNPUMCHCHHUEC aKTUBHBIX U HHTCPAKTUBHBIX MCTOIOB O6yquHSI.
TpanuunonHsle 00pa3oBaTENbHbIE TEXHOJOTHH PEATU3YIOTCS, IPEUMYLIECTBEHHO, B
mpoliecce JIEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATUH. VIHHOBalMOHHBIE 00pa30BaTENbHbIE
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TEXHOJIOTUM MCIOJB3YIOTCS B IPOIECCe ayIUTOPHBIX 3aHITUM U CaMOCTOSTEIBbHOM pPabOThI
CTYJCHTOB B BH/I€ IPUMEHEHHU S AKTUBHBIX U HHTEPAKTUBHBIX METOJIOB OOYUCHHU L.

HNudopmanmonnsie  oOpa3oBaTelbHbIE  TEXHOJOTHH  PEAIM3YIOTCS B IIpoIlecce
HCIIOJIb30BAHUS JIEKTPOHHO-OMOMMOTEYHBIX CUCTEM, 3JIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB
U DJEMEHTOB D3JIEKTPOHHOTO OOy4eHHUs B 3JIEKTPOHHOH MH(pOpMaIMOHHO-00pa30BaTeNbHON
cpeze ISl akKTUBU3AIMU YI4eOHOTO MPOIIEcca U CaMOCTOATENIFHONW PabOTHI CTYICHTOB.

PaszButne y oOyyaoumxcsi HABBIKOB KOMAHJAHOW padoThbl, MEXKJIUYHOCTHOM
KOMMYHHKALUH, MPUHATHA pelleHU W JUJIePCKUX KadecTB NPH NPOBeJeHUH Y4yeOHbIX
3aHATHH.

JlaboparopHble 3aHATHS MOTYT MPOBOAUTHCS B (POpME TPYNIIOBON JAUCKYCCHU, «MO3TOBOM
aTaku», pa3dopka KelcoB, pelieHus MpakTUyecKuX 3azad u ap. [Ipexne, yem nate rpymie
uH(OpMaIMio, Ba)KHO MOATOTOBUTH YUYACTHHKOB, aKTHBHU3UPOBATH MX MEHTAJBHBIE IPOIECCHI,
BKJTIOYUTH UX BHUMaHUE, Pa3BUBATh KOOMEPAIIUIO U COTPYAHUYECTBO MPU MPUHATHU PEILICHU.

Mertoanyeckue pEKOMEHJAIMK 10 TPOBEIACHUIO PpA3IUYHBIX BHJIOB IPAKTHUYECKHX
(ceMUHAPCKHUX) 3aHSATUH.

1.00cyxkaeHue B rpynnax

I'pynnoBoe obcyxaenne kakoro-iu0o Bompoca HampaBieHO Ha HAXOXKJICHUH WCTUHBI MIIHA
JOCTIDKEHUE JIYYIIeTO B3aMMOITOHUMAaHUsI, [ pynmoBbie OOCY)KACHUS CIIOCOOCTBYIOT JYYIIEMY
YCBOCHMIO M3y4aeMOro MaTepuaa.

Ha mepBom 3tane rpynmnoBoro o0CyxaeHus nepes 00y4JaoMMHCS CTaBUTCS mpodiema,
BBIJICNIICTCSl OMPENIETICHHOE BpeMs, B T€UEHHE KOTOPOro oOydarommecs IOJDKHBI MOJATOTOBUTH
apryMEeHTHPOBAHHBIN pa3BepHYTHII OTBET.

[penonaBaTens MOXKET yCTaHABIUBATH OINPEICICHHBIE MTPaBUia MPOBEACHHS TPYIIIOBOTO
00CYKICHUS:

-3a/1aBaTh OIIpe/Ie/IEHHbIE PAMKH OOCYXIeHHs (Hampumep, ykaszarb He MeHee 5.... 10
OImM0O0K);

-BBECTH AJITOPUTM BBIPAOOTKU OOITIETO MHEHHUS (PEIICHUS);

-Ha3HAYUTh MOJIepaTopa (BEIYIIEr0), PYKOBOJIAIIEIO XOJOM I'PYIIIOBOTO OOCYKICHHUSL.

Ha BTOopoM »sTame rpynmoBoro oOCYXAEHUS BbIpaOaThIBACTCS TPYIIOBOE pEIICHHE
COBMECTHO C TIpenoaaBaTesieM (apouTpom).

Pa3HOBUIHOCTBIO TPYNIOBOTO OOCYKICHUS SIBISETCS KPYIIBI  CTON, KOTOPBIN
NPOBOAUTCS C TENBI0 TONENUTHCS TPOOJeMaMH, COOCTBEHHBIM BHJICHHEM BOIIPOCA,
MO3HAKOMUTBCS C OMBITOM, JOCTHKECHHUSIMH.

2.I1ly0iuuHasi npe3eHTalUs NPOEeKTa

[IpesenTanus — camblii dPPEKTUBHBIN CIIOCOO TOHECEHHs Ba)XXHOW WH(GOPMAIIUU KaK B
pasroBOpe «OJMH Ha OJUH», TaK M NPH MYOJUYHBIX BBICTyIUIeHUAX. Crhaii-nmpe3eHTaluu ¢
UCIIOJIb30BAHUEM MYJIBTUMEIUIHOTO 000pYIOBaHUS TMO3BOJSIOT 3((GEKTUBHO M HAIJISIHO
NPEICTaBUTh COJAEP)KAHME M3y4aeMOro MaTepuala, BbIACIUTh U MPOUJUIIOCTPUPOBATH
cooOIleHHe, KOTOpO€ HeceT MOYYHUTENbHYI0 HH(pOpMalMIo, I[0Ka3aTh €€ KIYeBble
coJiep)KaTeNlbHbIe MYHKTHI. Vcronb30BaHMe MHTEPAKTUBHBIX 3JIEMEHTOB MO3BOJISET YCHIIUTH
3(ppeKTUBHOCTh MYOJUYHBIX BHICTYIJICHHH.

3.Juckyceust

Kak wuHTepakTuBHBII MeTOJN OOydyeHHsI O3HAuyaeT HCCIEeIOBaHWE WU paszdop.
OOpa3oBarenbHON IUCKYCCHEH Ha3bIBAETCs IIEJICHANPABICHHOE, KOJUJIEKTUBHOE OOCYKICHHE
KOHKpPETHOM mpoOiemMbl (CUTyallM), CONpPOBOXKIAIOIIEHCS OOMEHOM HAESMH, OIIBITOM,
CY)KICHUSIMH, MHEHHUSIMHU B COCTABE TPYITITBI 00yJIarOIAXCSL.

Kak mnpaBuno, mauckyccus OOBIYHO MPOXOAUT TPU CTAAUM: OPUEHTALMS, OI[EHKA H
koHconuaauus. IlocnemoBaTenbHOE pPACCMOTPEHHE KaXKAOH CTaguM MO3BOJSET BBIJICIUTH
CIIEYIOIE WX OCOOEHHOCTH.

Cragus OpueHTaUMd MpearnojaraeT afanTaluilo YJaCcTHUKOB JIMCKYCCMM K CaMoOM
npobieme, JApPYr JApYyry, YTO TO3BOJSIET CQPOPMYIMPOBATH MPOOIEeMy, €M JUCKYCCHUH;
YCTaHOBUTH MPABHJIIA, PETIIAMEHT JAMCKYCCHH.
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B craguu oueHKHM MNPOUCXOAUT BBICTYIUICHME YYaCTHMKOB AMCKYCCHH, UX OTBEThl Ha
BO3HUKAIOIIME BOINPOCHl, COOp MaKCUMalbHOTO oObeMa wujaed (3HaHMI), NPEAIOKEHUH,
npeceveHure rmpernojaBareieM (apouTpoM) TMUHBIX aMOUIIMI OTKIIOHEHUH OT TEMBI IMCKYCCUU.

Cragus KOHCONMJAAIMK 3aKITI0YaeTCsl B aHAINW3€ pPe3ylNbTaTOB JUCKYCCHH, COTJIACOBAHUU
MHEHUU ¥ MO3UIIHI, COBMECTHOM (DOPMYTUPOBAHUU PEIICHUN U UX IPUHSITHH.

B 3aBucuMoctu oT nenei v 3amay 3aHATHS, BO3MOXKHO, UCIIOJIB30BATh CIEAYIOIIME BHJIbI
JTUCKYCCUM: KIacCM4eckue NedaThl, HKCIpPecc-AUCKyCCUsl, TEKCTOBas NUCKYCCHUs, MpoOIeMHas
JMCKYyCCHs, poJieBast (CUTyallMOHHAs) TUCKYCCHSL.

7. ®OH/I OLIEHOYHBIX CPEJCTB /1JIsl MPOBEAeHUSI TEKYIIEro KOHTPOJIA U MPOMe Ky TOYHOM
arTecTauuy O0y4alOUMXCS M0 JUCHUILIHHE (MOIYJII0)

7.1. Onucanue wkan OUCHUBGAHUA cmeneHu cd)opmupoeauuocmu Komnemelmm?

YpoBHu KauecTBeHHBIE KpUTEpUU OLECHUBAHUE
chopMupoBaH Vipxatopst
HOCTH 2 Gamma 3 Gayuta 4 6amma 5 6amoB
KOMIIETeHIUH
YK-2

BazoBeiit 3HATh: He 3naer B nemom 3naer 3HaeT OCHOBHbBIE
OCHOBHBIE OCHOBHBIE ITOHSTHUS [OCHOBHBIE MTOHSTHUS | TOHATHS
TIOHSTHS TeOMETPHH, TeOMETPHH, TeOMETPHH,
reoMeTpUH, ONpeNeNICHUs U ONpeNeNICHUs U OnpeleNieHUs U
OIpeJeNeHUs U CBOMCTBa CBOMCTBa CBOMCTBA
CBOCTBa MaTeMaTHYECKUX |MaTeMaTHYeCKUX |MaTeMaTHYeCKuX
MaTeMaTHYeCKHX |OOBEKTOB B 3TOH |0OBEKTOB B 3TOH | 0OBEKTOB B 3TOU
00BEKTOB B DTOM |00macTy, obGiacTy, obGacTy,
obnacTy, (bopMyIHPOBKU ($hopMyIHPOBKU (hopMyIIHPOBKU
(GOPMYIMPOBKH  |yTBEepIKICHUIH, YTBEPXKICHUH, YTBEPKICHUH,
YTBEPKIACHHH, METOJIBI X METOJIBI X METOJIBI MX
METOJIbl HX JI0Ka3aTelIbCTBA, J0Ka3aTesbCTBa, JI0Ka3aTesbCTBa,
JIOKa3aTellbcTBa, |BO3MOJKHBIC C()epPhbl|BO3ZMOKHBIC CEphI| BO3MOKHBIE CPEpHI
BO3MOJKHBIC WX MPWIOKEHUH, B |UX MPUIOKEHUH, B | UX MPUWIOKEHUH, B
chepb ux TOM YHCJIE B TOM YHCJIE B TOM YHUCJIE B
MPWIOKEHUH, B |KOMIIBIOTEPHOM KOMTIBIOTEPHOM KOMIIBIOTEPHOM
TOM YHUCJIE B MOJICIIMPOBAHUKM  |MOJCIMPOBAHUKM | MOJICIMPOBAHUH
KOMIIBIOTEPHOM  [T€OMETpHYECKUX [TeOMETpUYECKUX |TeOMETPUIECKIX
MOJIETIMPOBAHUH |0OBEKTOB U 00BEKTOB 1 00BEKTOB 1
reOMETPUUECKUX |SBICHMUIA; SIBJICHU; SIBJICHU;
00BEKTOB U METOBI 1| METOABI 1| MeTOIbI u
SIBIICHUI; aITOPUTMbI aITOPUTMbI aITOPUTMBI
METObI U TE€OMETPUUECKOTO |Te€OMETPHUECKOTO |TeOMETPUYECKOTO
aJIrOPUTMBI MOJEIMPOBAHUS  |MOJEIMPOBAHUS | MOJEIUPOBAHUS
TreoMEeTpHYECKOTO
MOJIETUPOBAHMUS..
Ymern: He ymeer B nenom ymeer YMeeT BBINOIHATL
COCTaBJSITh HOBBIC|COCTABISITh HOBBIE [COCTABIISITh HOBBIE |COCTABISITH HOBBHIE
W aJlANTHPOBaTh  |W aJanTupoBaTh 1 aJlalTHPOBaTh U aIaITHPOBATh
CYIIECTBYIONIHE |CYIIECTBYIOIIHE CYIIECTBYIOIIHE CYIIECTBYIOIIHE
MpOTpaMMHEIE poTpaMMHbIE poTpamMMHbIE poTpaMMHbIE
aJrOPUTMBI, AITOPUTMBI, AITOPUTMBI, aITOPUTMBEI,
peanu3yonme peamsyomue peamsyomue peammsyomue
METOIbl METOBI METOBI METOBI
TeOMETPHYECKOTO [TeOMETpUYECKOTO [TeOMETpUIECKOTO |TeOMETPUIECKOTO
MOJIETIMPOBAHMUS [MOJEIMpOBaHHUA  [MOJEIMPOBAHUSA | MOJASIUPOBAHUS
Uit pa3paboTKu |1 pa3paboTku | pa3paboTKu U1 pa3paboTKu
TP UKIATHBIX MIPUKIATHBIX MIPUKIAJTHBIX MPUKIATHBIX
porpamm; MpoTpamm; MpoTpamm; nporpaMm;
pemath 3aJja4yu  |peliaTh 3a1a4u pewarts 3a1auu pemath 3a71a4u
BBIUHCIIUTEILHOTO |BBIUYHUCIUTEILHOTO |BBIYHCIUTEILHOTO |BBIYUCIUTENHLHOTO
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U TEOPETHYECKOTO
XapakTepa B

1 TCOPETHYECKOTO
xapakTepa B

1 TCOPETHYECKOTO
XapakTepa B

1 TCOPETHYECKOTO
xapakTepa B

obact obmacTu obmact obmact
reoMeTpuH reoMeTpUH reoMeTpUH reoMeTpUH
TPEXMEPHOTO TPEXMEPHOTO TPEXMEPHOTO TPEXMEPHOTO
€BKJIMI0BA €BKJIMJI0BA €BKJIMJI0BA €BKJIMJI0OBA
(adpurHOTO) (adpmrHOTO) (adpmrHOTO) (adpurHOTO)
MPOCTPAHCTB. MIPOCTPAHCTB MIPOCTPAHCTB MPOCTPAHCTB
Baanernb: He Bnaneet B nenom Bnageer |Bmaneer
COBPEMEHHBIMH  [COBpEeMEHHBIMH COBPEMEHHBIMH COBPEMEHHBIMH
MPOTPAMMHBIMH  [IPOTPaMMHBIMH  [[POTPAaMMHBIMH | IPOTPaMMHBIMH
rpadpudeckuMu  [rpad)MueCKUMH rpaduaecKuMHU rpadudaecKuMu
CpeICTBaMH; CpEICTBAMH; CpEICTBAMH; CpEICTBAMH;
MaTeEMaATHYECKUM |[MaTeMaTHYeCKUM |MaTeMaTHYECKHM |MaTeMaTHYECKAM
anmapaTom anmapaToM anmapaTtoM anmapaTom
reoOMeTpHH, reoMETpHH, reoMETpHH, reoMeTpHH,
METOJaM U METOJAMHU METOJAMHU METOJAMH
HCCIENOBAHUS U |ucciaenoBaHusa W |McclaenoBaHMS — M|UCCHEIOBAHHS U
MOJICIIMPOBAHUS | MOJICIHPOBAHUS MOICTIUP O BAHHUSI MOIEJIMPOBAHUS
TEOMETPUYCCKUX |TCOMETPUUECKHX |TCOMETPUUYECKHX |TCOMETPHICCKHX
00BEKTOB. 00BEKTOB. 00BEKTOB. 00BEKTOB.

TloBbinieHHBIH |3HATD: B nonnom o6beme
OCHOBHBIE 3HAET OCHOBHBIE
ITOHSTUS ITOHSITUS
TreOMETPHH, TCOMETPHH,
OTIPENICIICHHS U OTIPENICIICHUS U
CBOMCTBa CBOMCTBa
MaTeMaTHYECKUX MaTeMaTHYECKUX

00BEKTOB B DTOM
obiacTy,

O0OBEKTOB B DTOM
obmacTu,

(bopMyIHMPOBKU (hopMyIHPOBKH
YTBEPKACHUH, YTBEPKICHUH,
METOIBI UX METOMBI UX
JI0Ka3aTeNbCTBa, JI0Ka3aTeNbCTBa,
BO3MOJKHBIE BO3MOJKHBIE chepBr
cteps ux UX IPUIOXKCHHH, B
MIPUJIOKEHUH, B TOM YHCJIE B

TOM YHCIE B KOMIBIOTEPHOM
KOMIBIOTCPHOM MOJEHPOBAHUT
MOJIePOBaHUU TeOMEeTPUUECKUX
reoMeTpHYeCKUX 00BEKTOB U
00BEKTOB U SIBJIEHUI;

SIBTICHHIA; MeTO bl u
METOBl U AITOPUTMBI
aNrOPUTMBI TeoMeTpUUECKOTO
reoMeTpHYECKOTO MOJENUPOBaHUS
MOJIENPOBAaHHUS..

Ymern: YMeeT B moHoM

COCTABISATh HOBBIC
U aJJalTHPOBATH
CYLIECTBYIOLINE
IpOTpaMMHBIE
AITOPUTMBI,
peanu3yomiue
METO JTpl
reOMETPUYECKOTO
MO/ITIUP O BAHUSI
ISl pa3paboTKu
NP UKITATHBIX
nporpamm;
pelate 3a71a4u

obveme
COCTaBJISITh HOBBIE
U aJIANTHPOBATH
CYIIECTBYIOLIHE
nporpaMMHbIe
AITOPUTMBL,
peamsyonme
METO/BI
reoMeTPUYECKOTO
MO ISP OBAHHUS
U1 pa3paboTKH
MPHKIIATHBIX
nporpamm;
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BBIYUCIIHTEIFHOTO
U TEOPETHYECKOTO
XapakTepa B

pemaTth 3aga4u
BBIYUCIIMTCIILHOTO
H TCOPECTUICCKOTO

obJyracTi xapaktepa B

TeOMETPUH obyacti

TPEXMEPHOTO TEOMETPUH

€BKJIAJI0BA TPEXMEPHOTO

(adppurHOTO) €BKJIU0BA

MIPOCTPAHCTB. (apdpunHOTO)
MPOCTPAHCTB

Buaagers: B momHOM 06BEME

COBpPEMEHHBIMU BIIAJICET

pOrpaMMHBIMH COBpPEMEHHBIMU

rpapuIecKuMu IpOTpaMMHBIMH

CpelCTBaMH; rpadHICCKUMHA

MaTeMaTH4d eCKUM CpeICTBaMH;

anmapaTom MaTeMaTHIeCKUM

TeOMETPHH, anmapaTom

METOIAM U TEOMETPUH,

WCCIICZIOBAHUS H MEeToIaM U

MO JICTIMP OBAaHUS UCCIICZIOBAHHS H

TeOMEeTPHYECKUX MO ISP O BAaHHS

00BEKTOB. TeOMEeTPUIECKUX
00BEKTOB.

IK-1
basosbrii 3HaTh: He 3maer oT1ampl|B memom  3Haer|3Haer 3Tanbl

STaITBI JKU3HEHHOTO LIUKJIa|dTaIbl KU 3HEHHOTO | JKU3HEHHOTO I[HKJa

JKM3HEHHOTO UC; coctaB pabot|unkna MC; coctaB|UC; coctaB pabdot

mukna UC; coctaB(na Bcex oTtamax|pabor Ha Bcex{Ha Bcex dTamax

paboT Ha BCEX|XKM3HEHHOTO I[HMKJA|3Tamax JKH3HEHHOTO I[HKJA

JTanmax )4(63 sku3HeHHoro nukiaal NC;

JKH3HEHHOTO uHcTpyMeHTabubl |UC; HUHCTPYM eHTAJIbHBI

LUKJIa UG;|e CpENCTBA,|HHCTPYMEHTAJIBHEI | ¢ cpelncTsa,

WHCTPYMEHTAJIbH | [OJICPKU BAIOLIIHE | CPEJICTBA,| IO I P KU BAIOLIHE

BIC CPEICTBA, |[IPOCKTHPOBAHUE  |TIOACPIKU BAIOLINE | IPOCKTHPOBAHUE

noepxuBarony |MC Ha Bcex sTanax|npoektupoBanne M C Ha Bcex aTamax

e xu3HeHHOTO IuKia|VC Ha BceX 3 Tamax|)KU3HEHHOTO IITHKJIA

npoektupoBanue | C; wmertomonoruu|xuzHeHHoro 1ukia| 1C; Mertomonoruu

NUC wa  Beex|mpoextupoBanus |(UC; meTomonoruu| mpoeKkTUpOBaHUS

JTanax ncC. npoektuposanus | HC.

KU3HEHHOTO ncC.

MKJIa J4(65

METOIOJIOTHH

MIPOCKTUPOBAHUS

ucC.

YmMmertn: He ymeer B uenom ymeer VYMmeeT onpenenath

BBITIOJIHATh BBIITOJTHS Th BBITIOJIHS Th BBITIOJIHS Th

omepanuu I10| OTIep ALK 0| OTIep ALK 0| oTIeparuu o

MPOCKTUPOBAHHUIO |IPOCKTUPOBAHHIO |MPOCKTUPOBAHHIO | IPOCKTHPOBAHUIO

UC; npumensts|UC; npuMensTs|UC; npuMensTe| UC; MIPUMEHSTh

CYIICCTBYIOIIHE |CYIIECTBYIOLIHE CYIIECTBYIOLIHE CYIIECTBYIOLIHE

METOJBl aHajW3a|METOABl  aHajdM3a|METOABl  aHajdW3a|METOABl  aHaIM3a

MpeaMeTHO U MpeIMeTHO U MpeIM eTHO U TpeIMeTHOU

obiacTy, obmacTu, obmacTy, obmacTy,

TE XHIIECKOTO TE XHUIECKOTO TE XHUIECKOTO TE XHUIECKOTO

MPOCKTUPOBAHUS, |IPOCKTHPOBAHUS, |MPOCKTHPOBAHUS, |MPOCKTUPOBAHHMS,

peanm3anuy, peanmm3anumy, peanmm3anum, peanm3anum,

BHEIP CHHSI B|BHEIpEHUS B|BHEJIPCHUS B| BHEJpCHUS B

SKCIUTyaTallMI0 ¥ [IKCIUTyaTallMi0  H[IKCIUIyaTallMi0  H|JKCIUTyaTalluilo U

COTNIPOBOXK/ICHHST |COTIPOBOXKICHUS  [COTPOBOXKICHUS | COMPOBOXKICHUS
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UC; pabotath ¢
MHCTPYMEHTaIbH
BIMH CPEACTBAMHU
MIPOEKTUPOBAHUS
HcC.

HUC; pabGotats ¢
HHCTPYM CHTAIIbHBI
MU CpeACTBaMHU
MIPOEKTUPOBAHHS
uc.

HUC; pabotats ¢
HHCTPYM CHTAIIbHBI
MU CpeICTBAMHU
MIPOEKTUPOBAHHS
uc.

HUC; pabGotats ¢
HHCTPYM CHTAJIbHBI
MH CpeICTBaAMH
MPOEKTUPOBAHHS
ucC.

Baanertn:
HaBBIKAM U
MPOCKTUPOBAHHUS
0a3pl JAHHBIX U
10JIb30Ba TEJIBC KOT
o nHTepderica
MHG}OPMAUOHHOH
CHCTEMBI,
aBTOMAaTH3UP YOI
HX 3a 029K
OpTaHU3AIMOHHOT
0 YyNpaBicHHUA U
OusHec-

He
HaBBIKAM U
MIPOCKTUPOBAHHS
0a3pl JaHHBIX
10JIb30BA TEJIHC KOT
0 nHTepderica
HHPOPMAIIMOHHOM
CHCTEMBI,
ABTOMATH3HUPYOIIU
X 3aJa9u
OPTaHU3AIIMOHHOTO
yIpaBJICHHsI u
OU3HEC-TIPOIICCCHI.

BlIaJEET)

u

B nemom BianeeT
HaBBIKAM U
MIPOCKTUPOBAHHS
0a3pl JaHHBIX
10JIb30BA TEJIHC KOT
0 nHTepderica
HH(POPMAIIMOHHOH
CUCTEMB,
ABTOMATH3HUPYFOIIU
X 3aJa9u
OPTaHU3AIHOHHOTO
yIpaBJICHHS u
OW3HEC-TIPOIIECCHI.

u

BnaneeT HaBBIKAMH
MPOCKTUPOBAHHUS

0a3pl [JAHHBIX H©
[0JIb30BaTEILC KOT
0 unTepdeiica
uH(pOPMAIMOHHOU
CHCTEMBEI,

ABTOM aTH3HUP YIOIIH
X 3a1aun
OpPTaHU3aIMOHHOTO
yIpaBJICHHS u
OU3HEC-TTPOIIECCHI.

MIPOIIECCHI.

TloBbimeHHBIH |3HATD: B momoM oGneme
JTaIlbl 3HACT JTaIlbl
JKH3HEHHOTO JKU3HEHHOIO LM KIIa
mukiaa UC; coctaB HC; coctaB pabor
paboT Ha Bcex Ha BCeX OJTamax
JTamax JKU3HEHHOTO ITHKJIa
JKH3HEHHOTO J4(65
LHAKJIA nc; WHCTPYM EHTAJIbHBI
WHCTPYMEHTAIIbH e CpeJcTBa,
13 CpelncTBa, O JIeP KU BAIOIIIHe
O IIC oK BAIOIIH MPOCKTHUPOBaHUE
e N C na Bcex 3Tamax
MPOCKTUPOBaHUE JKM3HEHHOTO M KIIA
NUC Ha BCEX HNC; wmertogomoruu
JTamax MIPOCKTHPOBAHUS
JKH3HCHHOTO HC.

LIUKJIa J4(65

METO0JIOTHI

MIPOEKTUPOBAHUS

ucC.

YMmeThb: B nomnom ymeer
BBITIOJIHS Th BBITIOJTHS Th
ornepauuu o omnepanuu o
MIPOEKTHP O BAHHUIO MPOEKTHP OBAHUIO
UC; npumenars uc; MIPUMEHATH
CyULIECTBYIOIIIHE CyUIeCTBYIOIIIHE
METOABI  aHaJm3a METOABI  aHaJm3a
IpeAMETHO I IpeIMETHO N
obiacTy, obmacTu,

TE XHHYECKOTO TE XHUYECKOTO
MPOCKTHUPOBAHUS, MPOEKTHPOBAHUS,
peanu3anuy, peanm3anum,
BHEJIPSHUS B BHEJIP CHHUS B
JKCIUTyaTallHi0 | SKCIUTyaTallMi0 U
COTPOBOKICHHS COTIPOBOXKICHHS
UC; pabotate ¢ HC; pabotats cC
WHCTPYMEHTAIbH WHCTPYMEHTAJIbHBI
BIMU CpeICTBaMH MU CpeACcTBaMH
MIPOEKTUPOBAHUS MPOEKTUPOBAHUS
HcC. ucC.

Biaagern: B moimom oGneme
HaBBIKAM U BIIAICET HAaBBIKAMH
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PO CKTUPOBAHUS
0a3sl IAHHBIX U
MOJIE30BA TENIHC KOT
o nHTEpQeiica
nHGOPMAIMOHHON
CHUCTEMBI,

ABTOMATU3HP YOI
ux 3ajaun
OpTaHU3aIMOHHOT
0 YyNOpaBiCHHUS U
6msHec-

TPOCSKTUPOBAHHS
0a3pl TaHHBIX U
MOJI630Ba TEIEC KOT
0 uHTEpdeiica
nH(pOpMaHOHHON
CHUCTEMBI,

ABTOMATH3UPY FOIIU
X 3a/1a4u
OpraHHU3alMOHHOTO
YIpPaBIICHUS u
Ou3HEC-TIPOIIECCHI.

MIPOIIECCHI.
IK-2

BbazoBrwii 3HaTh: He 3naeT metompl (B menom 3HaeT B nemom 3naer
METOIbI MIPOBEICHUS METOTbI METOIbI
MIPOBEICHUS 00ce10BaHus MIPOBEICHUS TIPOBEICHHS
o0caenoBaHus NpeIMEeTHOU o0cenoBanus o0cnenoBanus
MpeaMeTHOU obsacty; NpeMEeTHOU TpeMEeTHOU
obiacTy; cocTaB paboT Ha o0aacTu; obmacTu;
cocTtaB paboTHa [3Tame cbopa cocTaB paboTHa |[cocrtaB paboTHa
sTane cbopa MaTepHUaloB sTane cbopa sTtamne cbopa
MaTepHaoB o0clieJoBaHUS; MaTepHuagoB MaTepHuaoB
o0caenoBaHus; HWHCTPYMEHTHI o0cen0BaHus; o0cen0BaHus;
HWHCTPYMEHTBI OIKMCAaHUsA HWHCTPYMEHTHI HMHCTPYMEHTbI
OIMHMCaHUS MpeIM eTHO U OIHCAaHUS OIHCAHUS
NpeaMETHOU obnactu. TpeAMETHOMN MpeaIMEeTHOU
obacTu. obnactu. 00acTu.
YMmeth: He ymeer B uenom ymeer VYMeeT BBIOIHAT
OCYIIECTBIIATH OCYIIECTBIIATH OCYIIECTBIIATH OCYIIECTBIIATH
cbop mMaTepuanoB |cOOp MaTepHaIoB |cOOp MaTepHanoB |cOop MaTtepuason
o0clieoBaHus; o0cleJoBaHus; o0cleJoBaHus; o0ceoBaHus;
OCYIIECTBIIATH OCYILECTBIIATH OCYILECTBIIATH OCYILECTBIIATH
aHam3 aHaIm3 aHalm3 aHalm3
MaTepHuaoB MaTepHuagoB MaTepHuagoB MaTepHuaoB
o0caen0Banus; o0cenoBaHus; o0ceno0BaHus; 00cen0BaHus;
pa3pabaTeiBaTh  |pa3padaTeiBaTh paspabaTbIBaTh paspabaTeIBaTh
TC XHHUKO- TC XHUKO- TC XHUKO- TC XHHUKO-
SKOHOMHYECKOE [3KOHOMHYECKOE IKOHOMUYECKOE IKOHOMUYECKOE
o0ocHOBaHHE  H|00OCHOBaHHE n|000CHOBaHHE n| o60cHOBaHHKE u
TEXHHYECKOE TCXHUYECKOE TCXHUYECKOE TCXHUYECKOE
3a7laHHe 3aJ[aHHE. 3a7]aHHE 3aJ]aHKe
Baanertsn: He Bmanmeer B nemom Bmaneer |BmameeT HaBBIKaMHU
HaBBIKAaMH cOOpa |HaBBIKaM¥ cOopau |[HaBbIKaMu cOopau [cOopan aHamM3a
1 aHAIM3a aHam3a aHam3a MaTepuasoB
MaTepHaoB MaTepHuagoB MaTepHuagoB 00ce10BaHMs
ob6cnenoBaHUs obcnenoBaHus obcnenoBaHus peaMETHO U
peaMeTHO U NpeIMETHOU NpeMETHOU o0OacTu;
oOacTu; o0OJacTu; oOacTu; HaBBIKAM U
HaBbIKAM U HaBbIKAM U HaBbIKAM U HCIIO0JIb30BAHMS
HCIOJIb30BaHUS  |MCIIOJIb30BaHUS HCIOJIb30BaHMS CTPYKTYypPHOTO
CTPYKTYpPHOTO CTPYKTYPHOTO CTPYKTYPHOTO MoXoJa K
IoaxoJa K ImoJaXoJa K MmoaXoJa K MIPOEKTUPOBAHUIO;
MIPOEKTUPOBAHMIO; [TPOEKTUPOBAHUIO; [IPOEKTUPOBAHHUIO; |HABBIKAMH
HaBBIKAMU HaBBIKAM U HaBBIKAM U HCIIOJIb30 BaHUS
HCIOJIb30BAaHUS  |MCIIOJIb30BaHUS HCIOJIb30BaHHS 00BEKTHO-
00BEKTHO- 00BEKTHO- 00BEKTHO- OPHUEHTUPOBAHHOTO
OPHUEHTUPOBAHHOT [OPUEHTHPOBAHHOTO [OPUEHTHPOBAHHOTO [ TIO/IX0 /1a K
0 Tmojaxoma  K|momxonda K|mmomxo na K| IpOEKTUPOBAHUIO
MPOCKTUPOBAHUIO |IPOCKTHPOBAHUIO |MPOEKTHPOBAHUIO

TloBbieHHBIH |3HATH: B nosinoMm 06beme
METOIbI 3HAET METOIbI
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TIPOBEICHHUS
o0cyefoBaHuS
MpeaMeTHO U
obJacTy;

cOCTaB paboT Ha
stare cbopa

TPOBEACHHUS
00cJieTIOBaHUS
MpeaMEeTHO U
obiacTu;

COCTaB paboT Ha
sTame cbopa

MaTepHaioB MaTepHasoB
o0ce0BaHus, 00ce10BaHus,
HHCTPYMEHTBI HHCTPYMEHTBI
OTIHCAHMS OTICAHMUS
IpeAMETHOI IpeaIMETHOI
o0actu. ob6actu.
YMmeThb: B nomaoMm 06beme
OCYINECTBIIATH yMeeT
cOop MaTepHaoB OCYIIECTBIATH
00cyeI0BaHHS; cOop MaTepuanoB
OCYIIECTBIIATH 00cIleI0BaHNS;
aHam3 OCYIIECTBIATH
MaTepHaioB aHajm3
00ce/I0BaHMS, MaTepHuaioB
pa3pabaTeIBaTh 00CJIeIOBaHHS;
Te XHHUKO- pa3pabateIBaTh
9KOHOMHUYECKOE T€ XHHUKO-
000CHOBaHHE H SKOHOMHYECKOE
TE XHUUECKOE 000CHOBaHUE "
3a/laHueE. TE XHUIECKOE
3a/laHueE.
Baanerts: B nomaoMm o6beme
HaBBIKAMU cOopa BJaJiceT HaBBIKAMU
Y aHaJM3a cbopau aHanmm3a
MarepHaioB MaTepHasoB
o0ceI0BaHuSs 00ce10BaHMs
IIpeaAMETHO I IIpeAMETHO N
o0acTH; obacTw;
HaBBIKAM U HaBBIKAMH
HCTIOTb30 BAHHUS HCIIOJIB30 BAHMUS
CTPYKTYPHOTO CTPYKTYPHOTO
mojxoaa K moaxoaa K
PO EKTUPOBAHMIO; POCKTUPOBAHHIO;
HaBBIKAMHU HaBBIKAM U
HCIIOJIb30 BAHUS HCIIOJIB30 BAHMUS
00BEKTHO- 00BEKTHO-
OPHUEHTUPOBAHHOT OPHEHTHPOBAHHOTO
0 Tmoaxoma K O JIX0 J1a K
MIPOEKTUPOBAHUIO MIPOEKTHUPOBAHHUIO

7.2. Tunoevie KoHmponvbHble 3A0AHUA UAU UHbBlE YYEOHO-MemMOOUUecKue Mamepuansl,
Heo0Xx00umble 0N OUCHUGAHUA CHMENEHU CQOPMUPOBAHHOCHMU KOMNEMEHUUNl 6 npoyecce

0CBOCHUSA YUEOHOUI OUCUUNTIUHDL

0NN KW~

7.2.1. TunoBbIe TeMbI K MUCbMEHHBIM Pa0d0TaM, TOKJIAaM U BbICTYIJIE HUSIM:
. OcnoBublie nousTusi ['M. Bozmoxknoctu I'M. Cuctremsl ['M.
. DyHKIIMH CUCTEM TBEpAOTENBHOIO ['M.
. CTpyKTyphl JaHHBIX B cucTeMax TBepaorensHoro I'M. [lepeso CSG.
. CTpyKTypbl JaHHBIX Ha OCHOBE TPAHUYHOTO OMUCAHMUSL.
. CTpyKTypBl JaHHBIX Ha OCHOBE IMOJTypedep U KPBUIBEBBIX pedep.
. lexomno3unronHbie Moaenu. BokcenbHas Mojeb.
. Mozenb Ha OCHOBE OKTAaHTHOTO JIEpEBa.
. Oneparopsl Ditnepa.
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9. IIpumepsl UCIIOIB30BAHUS OIIEPATOPOB Dilyiepa.

10. Beruucnenue o0beMHBIX apameTpoB ['M.

11. MonenupoBanue JIMHUM. AHATUTUYECKUE TUHUU.

12. Crnaitn Dpmuta. Kyondeckuii criaii.

13. Cnnaitnel Jlarpanxka, HetoToHa.

14. Kpusas besbe. Anroputm ne Kacrense.

15. PaniuonansHas kpuBas besbe. Paunonansusie kpuBbsie. NURBS -kpuBbIe.
16. MopenupoBanue NoBepXHOCTEN. AHAIIUTUYECKUE TTOBEPXHOCTH.

17. JInneituaras noBepXHOCTh. bunuHeliHas mOBEpXHOCTb.

18. IToBepxnocts KyHca.

19. CnnaiiHoBbIe nOBepXHOCTU DpMuTa, Jlarpanika. IloBepxnocts I'opaoHa.
20. IloBepxnoctb bespe. NURBS-noBepxHoctu.

Kpurepuu onenku 1okiaaa, coodenus, pedepara:

OTMeTKka «OTIUYHO» 3a MHCHMEHHYIO pPadoTy, pedepaT, cooOIIeHHUE CTaBUTCS, €CIU
W3JI0)KEHHBIN B JOKIIAJIE MaTEpUal:

- OTJIMYAETCS TIIYOMHON M COAEPKATEIBHOCTBIO, COOTBETCTBYET 3asBIICHHOM TEME;

- YETKO CTPYKTYPUPOBAH, C BBIJICIEHUEM OCHOBHBIX MOMEHTOB;

- TOKJIaJ CAeNaH KPaTKo, YETKO, C BBIAECICHUEM OCHOBHBIX IAaHHBIX;

- Ha BOIPOCHI 110 TEME JOKIAJa MOJTYYCHBI MTOJTHBIEC HCUEPITBIBAIOLIME OTBETHI.

OTMeTKa «XOpOILO» CTaBUTCS, €CIU U3JI0KEHHBIN B JOKIIAJe MaTepual:

- XapakTepu3yeTrcsa  JIOCTaTOYHBIM  COJEPKATEIIBHBIM  YPOBHEM, HO  OTJIMYAETCS
HEJI0CTaTOYHOM CTPYKTYPUPOBAHHOCTHIO;

- TOKJIaJ JUIMHHBIN, HE BIIOJIHE YETKHU I

- Ha BOIPOCHI MO TEME JOKIaJa IMOJYy4EHbl MOJHBIE HCYEPIBIBAIOIIME OTBETHI TOJBKO
MOCJI€ HABOSIIMX BOIPOCOB, MJIM HE HAa BCE BOMPOCHI.

OTMeTKa «ylI0BJIETBOPUTENIBHO» CTABUTCS, €CIIM U3JI0KEHHBIHN B JJOKIA[e MaTepra:

- HEJIOCTAaTOYHO PACKPHIT, HOCUT (PparMeHTAPHBIN Xapakrep, Cliabo CTPYKTYpUPOBaH;

- TOKJIQYUK C1a00 OPUEHTHPYETCS B M3Jara€MOM MaTepHuale;

-Ha BONPOCHI IO TEeME JAOKIaga HE OBUIM TONYYeHBl OTBETHl WM OHM HE OBLIN
MPaBUJIBHBIMU.

OTMeTKa «HEYOBJICTBOPUTEIBHOY» CTABUTCS, €CIH:

- IOK/IaJ He CIelaH;

- TOKIQJI4YUK HE OPUEHTUPYETCS B U3J1ara€MOM MAaTepHaJIe;

- Ha BOIPOCHI MO BBITIOJHEHHONW paboTe He ObUIM MOJYy4eHBl OTBETHI WIM OHH HE ObUIH
MIPaBUJIBHBIMU.

7.2.2. llpumMepHbIe BONMPOCHI K HTOTOBOIi aTTecTanuu (3a4eT)
(V cemecTtp)
1 [TonsiTne MozIeNM, TEOMETPHUYECKOM MOJEIH U TEOMETPUYECKOTO OOBEKTA.
2 TpeGoBanus K MpoLIECCY TEOMETPUYECKOTO MOJETHPOBAHUS.
3. Buibl mpocTeHImMX reOMEeTpHYECKUX 3JIEMEHTOB U OCHOBHBIE CIIOCOOBI X CO3/IaHUSI.
4 Coznanue reomMeTpuyecKkux dieMeHTOB. (Co3gaHME  DJIEMEHTapHBIX  KPHUBBIX.
[TocTpoenue nmoepxHocren

5 Crioco0bl peIcTaBIeHUs TOBEPXHOCTH MOJIEIIH.
6 ['eomeTpuyeckne MOIeNN XpaHEHUS ¥ BU3YAIIU3aIlAH.
7. Crioco0Obl onKMcaHus TEOMETPUUECKUX MOJIENEH.
8 MeTo1bl TeOMETPHYECKOTO MOJICIIMPOBAHMS TBEPAOTO Tea.
9 MeTo/1bl FeOMETPUUECKOTO MOJICIMPOBAHUS ITOBEPXHOCTEH.
10. Knaccel auHaMuyecknX moBEpXHOCTEM.
11.  KapkacHO-KMHeMaTH4YecKuii METO/ MOCTPOEHUS TOBEPXHOCTEH.
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12. KapkacHas wiu IpoBOJIOYHASI MOJIETIh IIPOSKTHPOBAHUS.

13. Anroput™el  mpeoOpa3oBaHHS ~ MOJAEIM  KOHCTPYKTMBHOM  TE€OMETpUU B
KYCOYHOQHATUTUYECKYIO MOJICTIb.

14.  YerslpexypoBHEeBas HepapXuyeckass CTPYKTypa KYyCOYHO-aHAJIUTHYECKOH MOJenu
TBEP/IOTO Tea.

15. AnreOpornormyeckass rpaHMYHast MOAEIb TBEPJOTO Tela.

16. 3apmaum anmpoKCHMMAalMM, WHTEPNOMSIIMA W CITAKUBAHUS TpH PEHICHUH 337134
MAaIMHHOTO TPEACTABIICHHS TOBEPXHOCTEH.

17. Mertoap! annpoKCUMAIUU U UHTEPIIOJISILIMH KPUBBIX.

18. Omneparopnas opma peACTaBICHUS ITOBEPXHOCTEH.

19.  Jluneityareie MOBEPXHOCTH.

20. [IpeacraBiieHue MOBEPXHOCTEN ¢ TOMONIKBIO B-cruiailHOB.

21. KonctpynpoBanue cBo60AHBIX TOBEpXHOCTEN MeTo10M besbe. .

22. Pacumpennsiii MeTo1 anmpokcuMannu nosepxuocreit Kynca. 7 cemecmp

23. bazoBbie U MpUKIaTHBIE CPEACTBA TPAPHUECKUX CHCTEM.

24, I'paduueckue cucrembl CAIIP, opueHTHpOBAaHHBIE HA YEPTEXK.

25. I'paduueckue cucrembl CAIIP, opueHTHpOBaHHBIE HA OOBEKT.

26. Ponb 1 BUABI S3bIKOB B TpapUECKuX CHCTEMAX.

27. [IporpammupoBaHue BbIBOJIa TpaIecKuX U300pakeHUH.

28.  IlpencraBneHue rpa¢vIecKiX 3JIEMEHTOB Ha YCTPOMCTBAaX BBHIBOJIA.

29. Koopannarubie mpeoOpazoBaHus IPU MPOrpaMMHPOBAHUH BHIBOA U300paskeHUSI.

30. bazoBrie rpaduaeckue cucremsl s 3D-MoaeTupoBaHus.

31. OO030p COBpPEMEHHBIX BBICOKOIPOM3BOJAUTEIBHBIX Tpa(UUECKuX CTaHIUH, HX

CPABHUTEJIBHBIEC XAPAKTEPUCTUKU U CTPYKTYpA.

Kputepun oieHKH YCTHOTO 0TBeTa HAa BONPOCHI MO AMCHHUILIUHE

«'eomMeTpHYeCKOEe MOJIETUPOBAHHIE »:

v' 5 GaioB - eciM OTBET MOKAa3bIBaeT TIyOOKOE W CHCTEMAaTHYEeCKOe 3HAHHE BCETO
IpPOrpaMMHOTO MaTepuana M CTPYKTYphl KOHKPETHOTO BOIIpOCa, a TaKKe OCHOBHOTO
coJIepKaHus ¥ HOBALMN JICKIIMOHHOTO Kypca M0 CpaBHEHUIO ¢ ydeOHoM auTeparypoit. CTyaeHT
JIEMOHCTPHUPYET OTYETIMBOE U CBOOOJIHOE BJIAZICHHNE KOHIENTYaJbHO-TIOHSATUIHBIM alapaToM,
HAYYHBIM SI3BIKOM M TEPMHHOJIOTHEH COOTBETCTBYIOUICH HaydHOW 0o0jacTh. 3HaHHE OCHOBHOM
JUTEPaTYpbl U 3HAKOMCTBO C JIOTOJHHUTEIBHO PEKOMEHJIO0BAaHHOHN juTepaTypoil. Jlormuecku
KOPPEKTHOE U yOeAUTEIbHOE M3JI0KEHHE OTBETA.

v 4 - Qauia - 3HaHHE Y3IOBBIX MPOOJEM IMPOTPaMMbl W OCHOBHOIO COJEpPIKAHUS
JEKIMOHHOTO Kypca; yMEHHE IIOJb30BaThCsl KOHIENTYAIbHO-TIOHATHITHBIM aIlrapaTtoM B
IpOIEeCCe aHaINM3a OCHOBHBIX MPOOJIEM B paMKax JaHHOW TEMbl; 3HaHWE BAXKHEHIMX paboT U3
CIIMCKA PEKOMEHIOBAHHOM JMTEpaTyphl. B 11enom ornyecki KOppeKTHOE, HO HE BCEria TOYHOE
U apryMEHTHPOBAHHOE U3JI0)KEHHE OTBETA.

v’ 3 6auta — (parMeHTapHble, TOBEPXHOCTHbIE 3HAHMS BAXHEHIIMX Pa3/IeJiOB TPOTPaMMbI
U COAEp)KaHMs JIEKIMOHHOTO Kypca; 3aTPyAHEHHUS C HCIOJIB30BAaHWEM HAyYHO-TOHSATUHHOTO
arnmnapaTta ¥ TEPMUHOJIOTUM Y4eOHOM JUCHMIUIMHBL; HEMOJHOE 3HAKOMCTBO C PEKOMEHJOBAHHOMN
JUTEPaTypoOl; YaCTHYHBIC 3aTPYAHEHHUS C BBIMIOJHEHHEM IPEIYCMOTPEHHBIX IPOTPaMMOi
3a/IaHM; CTPEMJICHNE JIOTHYECKH OIPEAEICHHO U MOCIE0BATEIbHO H3I0KHUTH OTBET.

v’ 2 Gaita — He3HaHME, MO0 OTPHIBOYHOE TPEICTABICHUE O JaHHON MpobiieMe B paMKax
y4e0HO-TPOTPAaMMHOT0 MaTepHaja; HeyMEHHUE HCIIOIb30BaTh MOHATHITHBIN anmapar; OTCyTCTBHE
JIOTUYECKOH CBSI3M B OTBETE.
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7.2.3. TecToBbI€ 3aJaHNs 1JIs1 IPOBEPKH 3HAHUI CTY€HTOB

YK-2 CrocobeH ompeneniart Kpyr 3agad B paMKax IMOCTABICHHOW MEIW M BHIOHPATH
ONTHMAJIbHBIC CIIOCOOBI UX PEIICHUS, UCXOMS U3 JICUCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB

Y OTPaHIYEHUI

1. Kakoe 13 ypaBHEHUI UCII0JIb3YyeTCS] B TEOMETPUUECKOM MOJAEIUPOBAHUN?

a) Teitnopa;
0) Jlarpanxa;
B) HrioToHa;
r) besbe.

2. Kakoii u3 cnoco00oB onucaHus MOJIENU HE UCIOJIb3YeTCs] B TEOMETPUUYECKOM
MOIETTUPOBAHUU ?

a) SIBHBIN;

0) HEsIBHBIN;

B) MHTETPAJIbHBIC YPABHCHUS,

r) mapaMeTpUIeCcKoe ypaBHEHHE.

3. CKoJIbKO TOUYEK He0OXOMMO Ul 3aaHus KpuBOii besbe, koTopas onpenenseTcs Ha
ydacTKe MOJIMHOMOM N CTETEeHU?

a)n-1;
0) n;

B) nt1;
r) nt2.

4. OyepTaHue Kakoi 3aMKHYTOH (pUTyphl MOBTOpsieT KpuBas besbe?

a) MHOTOYTrOJIbHHKAQ;

0) kpyra;
B) DJIIMIICA.

5. KaxoB nopsiiok 6a3ucHON QyHKIIMK 7S TapaMeTPUUYECcKOro 3ajaHus kpuBoii besse B

TPEYrOJIbHUKE?

a) HyJIEBOII;
0) mepBHIii;
B) BTOPOIi;
I) TpETUM.

6. Kakoif u3 crijlalHOB HCITOJIB3YETCS B TEOMETPUUYECKOM MOJICTTUPOBAHUM ?

a) MHTEPIOJISAILIMOHHBIN;

0) KyOUUeCKuii;

B) B-crunaiin;

I) KyOU4eCKUI W MHTEPIOSLIMOHHBIH.

7. Kakoit ucnonpiyercsi 6a3uc npu 3aganuu B-craitHoB?

a) TI00ATLHBIN;

0) He TII00aTBHBIN;
B) HYJIEBOI;

T) HOpPMUPOBAHHBIH.

8. Jlo kakoro mopsiaka OyayT HempepbIBHBI TpoU3BOAHbIE B-critaiina nopsiika k?

a)k;
0) k-1,
B) k-2;
r) 0.

9. YUemy paBHa cymma 0a3ucHBIX QyHKIIUN B-crnaiina npu qr000M 3Ha4eHUU IapameTpa

t?

a) 0;
0) L;
B) ;
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r) k.
10. [onruHOMOM Kakoii cTerneHu sBiseTcs B-cmnaiin k-oro mopsiaka?
a) k-1,
0)k;
B)k+1;
r) k+2.
11. PartuonanbHbli B-crutaiiH sBiisieTCs POEKIM el MOJIMHOMHUAIBHOTO B-crutaiiHa B
MPOCTPAHCTBO KAaKOW pa3zMepHOCTH ?
a)2D;
0)3D;
B) 4D.
12. Inst 0O6pa3oBaHUsI TMHEHYATON TOBEPXHOCTH CKOJIBKO CTETIIEHEH CBOOOIBI JOJDKHA
HMMETh IpsiMas NPy ABUKEHUU BJI0JIb HAITPABJISIOILCH ?
a)0;
0) 1;
B) 2;
r)n
13. Yemy paBHa TayccoBa KpUBH3HA ISl pa3BEPTHIBAIOIICH MTOBEPXHOCTH ?
a) 0;
0) 0,5;
B) I;
T) .
IIK-1 CnocoOeH BIMOTHATE paOOThl W YIPABISTH pabOTaMU 10 CO3JaHHIO0 (MOTU(MHKAIINH) W
conpoBoknerno MC, aBTOMaTH3UPYIOIIHX 33141 OPraHM3alMOHHOTO YIPABJICHUS ¥ OM3HEC -MPOLIECChI

14. KakoB T TOBEPXHOCTH, €CITU TayccoBa KpuBu3Ha k<0?
a) DJUTUTITUYECKAS;
0) runepOoIMIecKast;
B) LIUJIMHIPUYECKASL.
15. CxonpKo HEOOXOAMMO 3a7aTh TPAHUYHBIX KPUBBIX JJISl OIIPE/IeICHUS JIMHEHYaToi
nosepxHoctu Kynca?
a) l;
0) 2;
B) 3;
r) 4.
16. KakoBa crenens mosepxHoctu besbe, eciu 3aaronmii MHOrOyroibHUK UMeeT k
BEpLIMH?
a) k-1,
0)k;
B)k+1;
r)k+2.
17. KakoBa rmaikocTh noBepxHoCTH besbe, eciu 3agaronmii MHOTOYToIbHUK UMeeT k
BEpIIMH?
a) k-1;
0)k;
B)k+1;
r)k+2.
18. Ilpu 3ananum nosepxHoctu besbe, Kakue TOUKU MOJTMHOMHUAIBHOW CETKH U
IIOBEPXHOCTHU COBIIA/IAIOT?
a) yIII0BbIE€ TOYKH;
0) TOUKM HaxOJAIMeEcs Ha CTOPOHAX;
B) BHYTPEHHUE TOUKH;
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T) BCE TOUKH.
19. Yemy paBeH MakcCUMaJIbHBIN NMOPSIOK B-criaiiHa TOBEpXHOCTH B KaXKJJOM
napaMeTpUYecKOM HaIlpaBJICHHUH, €CIIM OH 33J[aH Ha IPSIMOYrOJIbHUKE?
a) l;
0) 2;
B) 3;
r) 4.

20. KaxoBa raakocts B-crutaifH moBepXHOCTH, €CIIU €€ MOPAIOK 110 KXKAOMY U3

HarnpaBjeHul paBeH k?
a) k;
0)k-1;
B)k-2;
r) k+1.

21. Cxonbko HEOOXOIMMO 33/1aTh JOMOJHUTEIBHBIX YCIOBUHN, YTOOBI

mddepeHnaIbHOe ypaBHEHHE MTEPBOTO MOPSIKa UMENI0 AMHCTBEHHOE pelieHre?

a) HOJIb;
0) o1HO;
B) /IBa;
T) TpH.

22. Yem ompenensieTcst MOPSAIOK AU(pepeHIINATBHOTO YpaBHEHUS?
a) CTEMEHBIO;
0) xor(ddueHTOM;
B) HAMBBICIIM TTOPSIIKOM MTPOU3BOTHOM;
I') IpaBON YaCTbIO YPAaBHEHHUSI.

23. Perienne kpaeBoii 3a7auu sIBJISETCS
a) YaCTHBIM pElICHUEM;
0) oOmMM peleHueM;
B) pellleHUEM;
T') MOJHBIM PEIICHUEM.

24. Ecnu g mudepeHIMaabHOro YpaBHEHU s IEPBOTo MOPSIKA 33/1aHO YCIIOBHUE B

KauecTBe KOOPAMHAT, TO €T0 HA3bIBAIOT
a) HaYaJIbHBIM;
0) TPaHUYHBIM;
B) KPaeBbIM;
I') OIHOPOJHBIM.

25. CrauroHapHbIE MPOIECCHI OMUCHIBAIOT YPAaBHEHUS

a) DJUTUIITUYECKUE;
0) mapaboIMYecKue;
B) TMIIEPOOTHYECKUE;
r) anreOpanyveckue;

26. MOXHO JT1 ONIPEICTUTh KIIaCCHYEeCKoe pereHue s AudpepeHnairHoro
YpaBHEHHS BTOPOTO MOPsAKA, €CITU KOA(PPUIIMEHT MPU BTOPOH MPOU3BOIHOM oOparaercs B
HOJIb TOJIKO B OJTHOM TOUYKe?

a) HET;

0) MOXHO;

B) TIPU ONIPEJCIICHHBIX YCIOBUSIX;

I') MOXHO, TOJIBKO B CiIy4yae, KOIJla 3TO IPOUCXOJUT Ha KOHIIE OTpe3Ka

Il kana oueHUBAHMA (3a NPasuUIbHLLL omeem daemcs 1 6an)
«HeynoBIeTBOpUTenbHO» — 50% 1 MeHee
«yZoBIIETBOpUTENBbHO» — 51-80%
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«xopomo» — 81-90%

«otanyro» — 91-100%

KpuTepun onie HKH TeCTOBOr0 MaTepuaJia no AUCHHUILIUHE

«I"eomeTpuyeckoe MoeIMPOBAHUE »

v' 5 GatioB - BBICTABISETCSA CTYACHTY, C€CIHM BBIIOJHEHBI BCE 3aJaHUsl BapHaHTA,
IPOAEMOHCTPHPOBAHO 3HAHUE (PaKTHIECKOro MaTepraia (0a30BBIX IIOHATHH, aITOpUTMa, (pakTa).

v' 4 Gamna - paboTa BBHINOJHEHA BIIOJIHE KBATU(QUIUPOBAHHO B HEOOXOAUMOM OOBEME;
UMEIOTCS  HE3HAYUTENbHbIE  METOJMYECKHEe HEeIOUeThl M JUJAKTHYECKHE  OIMOKH.
[IponeMOHCTPUPOBAaHO yYMEHHE TPABUIBHO MCIONB30BATh CIICIHATBHBIE TEPMUHBI M TTOHSATHS,
y3HaBaHue OOBEKTOB H3YUEHHUsS B paMKaxX OIPEIENIEHHOTO pasfesia JUCIUIUIMHBI; TOHSTEH
TBOPYECKUI YPOBEHD U apryMEHTAIINs COOCTBEHHOM TOUKU 3peHUs

v/ 3 Gaia — MpOJEMOHCTPUPOBAHO YMEHHE CHHTE3UPOBATh, aHAIM3MPOBaTh, 000OIIATH
dakTHuecKMil W TeopeTHYeckuil marepuan ¢ GOpMYITHPOBAHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHUEM TpPUYMHHO-CIEIICTBEHHBIX CBsi3ed B  paMKax OIPENENIeHHOTo  paszera
JCITUTTAHBL,

v' 2 Gama - paboTa BBITIONHEHA HA HEYAOBICTBOPUTEILHOM YPOBHE; HE B OJHOM 00BEME,
TpeOyeT NopaboTKM U McIpaBlieHU OoJiee YeM MOJTOBUHBI 00heMa.

7.2.4. BajJbHO-peiTUHIOBasi CMCTeMa Olle HKHM 3HAHUI 0aKkaaBpoB

Cornacno IlonokeHuss 0 OalIbHO-PEUTHHIOBOM CHCTEME OLIGHKA 3HAHMH OakaliaBpoB
0aJuTbl BBICTABIISIIOTCS B COOTBETCTBYIOIMX Tpadax xypHana (cMm. «KypHan ydera OamibHO-
PEUTHHIOBBIX MOKa3aTelel CTYICHUECKOH IPYIIbI») B CIEAYIOLIEM MOPsAKe:

«Ilocemenue» - 2 Oamna 3a NPUCYTCTBHME Ha 3aHATUM 0€3 3aMEYaHU CO CTOPOHBI
npernoaasaresns; | 0ayun 3a Omo3gaHue WM MHOE HE3HAYUTEIbHOE HapyIIeHHE TUCIUTIMHEL;
0a/UI0B 3a MPOIMYCK OJHOTO 3aHSATUS (BHE 3aBUCHUMOCTH OT YBA)KUTEIBHOCTH IPOIYCKa) WUIIU
oroszanue 0ojee yeM Ha |5 MUHYT WM HHOE HapyLIeHHE U CHUIIITNHBL.

«AxTHBHOCTE» - OT 0 1m0 5 OanIoB BBICTAaBISIETCS IMPEMOAaBaTElIeM 3a JIEMOHCTPALIO
CTYIEHTOM 3HaHUN BO BpeMs 3aHATHUS NMHCbMEHHO WJIM YCTHO, 3a IMOATOTOBKY IOMAalIHEro
3a7[aHusl, y4acTHe B AUCKYCCUM Ha 33JaHHYIO TeMY U T.J., TO €CTh 3a paOoTy Ha 3aHsaTuu. [lpn
9TOM IpeTnoaBaTelb JODKEH OMPOCHTh He MeHee 25% M3 YHiclia CTYIEHTOB, TIPUCYTCTBYO X
Ha MPAaKTUYECKOM 3aHATHH.

«KoHTponpHast paboTa» WM «rectupoBaHue» - oT 0 70 5 OaiIoB BBICTABISAETCA
IperojaBareieM M0 pe3ylbTaTaM KOHTPOJBHOW pPa0OThl HMIJIM  TECTHPOBAHUS TPYIIIIBI,
IPOBEJCHHBIX BO BHeaynuTopHoe Bpems. [lpeamonaraercs, 4ro mpenojaBareib IO
COITIAaCOBAHUIO C JACKAaHATOM IIPOBOJIUT HO[[O6HBIC MCPONPUATHA 11O BBIABJICHHUIO OCTATOYHBIX
3HAHUU CTYJICHTOB HE PEKE OJTHOTO pa3a Ha Kaxkple 36 4acoB ayAUTOPHOIO BPEMEHHU.

«OT1paboTka» - oT 0 10 2 OanIOB BHICTABISAECTCA 32 OTPAOOTKY KaXIO0TO MPOMYIIEHHOIO
JEKUUOHHOTO 3aHATHS M oT 0 mo 4 OamioB MOXeT OBITh IOCTAaBJIEHO IPENOAaBaTelieM 3a
0TpalbOTKY CTYAEHTOM IIPOIYCKa OJAHOIO IIPAKTHYECKOTO 3aHATUS WM MIPaKTUKyMa. 3a OUH Pa3
MOXHO OTpaboTaTh He OoJjiee IEeCTH MPOIMYCKOB (T.., CTYACHTY BBICTaBisercss He Ooiee 18
0ayIoB, €ciay BCE MPOMYILIEHHbIE MIECTh 3aHSATUN SBJSUIMCH NMPAKTMYECKUMHU) BHE 3aBUCUMOCTHU
OT YBaXKUTEIbHOCTH MPOIYCKOB 3aHATHIH.

«IIponycku B yacax BCEro» - KOJMYECTBO MPOMYUICHHBIX 3aHATUN 32 OTUYETHBIA MEpHOJ
yMHOaeTcs Ha JBa (1 3aHsTHEe=2 yacam) (3aIlloNHSIETCs IEI0NPOU3BOAUTENIEM IEKAHATA).

«IIponycku mo HeyBaXMTEIbHON MpHYMHE» - rpada 3aroiHseTcs JeI0NpOn3BOIUTENEM
JieKaHaTa.

«[lommyck 1O YB@KWTENBHOW NpUYMHE» - Tpada 3aroHSETCS AETIONPOU3BOIUTEIEM
JieKaHaTa.

«KoppektupoBka 0a/uIoB 3a MPOMYyCKH» - rpada 3amoiHseTcs AeI0NpPOU3BOIUTENIEM
JIeKaHaTa.

«HToro 6ayioB 3a OTUETHBIH MEPUO» - CyMMa BCEX BBICTABJICHHBIX OAJUIOB 3a JaHHBIN
nepuos (rpada 3armoaHsIeTCs JeNONPOU3BOIUTENIEM JICKaHaTa).
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Tabauna nepeBoaa 0a/1JbHO-PeHTHHIOBBIX MOKAa3aTeJieid B OTMETKH TPAJAMLIHMOHHOM
CHCTEMBI Oll€ HUBAHHUSI

CooTHolle HUe
JacoB CooTBeTCTBHE
JIEKIHOHHBIX M 0/2 1/3 1/2 2/3 1/1 3/2 2/1 3/1 2/0 OTMETKH
NMPAKTHYEC KU X K03 ppunueHTy
3aHsSI THI

Kos¢ punmenT 15 11 11 11 11 11 11 11 11 «3aYTCHOY
COOTBETC TBHS

OGaITBHBIX 1 1 1 1 1 1 1 1 1 «yIOBIIETBOPUTEIILHO
roKazate jjei
TpaUI HOHHO I 2 1,75 1,65 1,6 15 14 1,35 125 | - «XOPOTIO»
OTMETKE
3 25 2,3 2,2 2 1,8 1,7 15 - «OTIMIHOY

Heobxomumoe  xonmuuecTBO  OayyioB  JUIsl  BBICTABJCHUS  OTMETOK  («3aUTEHO,
«YIOBIIETBOPUTENBHO», «XOPOILUO», «OTIUYHO») OMNPEAENsAeTCS] MNPOU3BEICHUEM pEATbHO
MPOBEJICHHBIX ayAUTOPHBIX YacoB (N) 32 OTYETHBIN Mepruoa Ha KOd PPUIIMEHT COOTBETCTBUS B
3aBUCHMOCTH OT COOTHOINCHHWS 4YacOB JICKIIMOHHBIX M TPAKTHUYECKUX 3aHITHH COTJIACHO
MpUBEICHHOMN TabnuIIe.

«KypHnan ydyera OaJUTPHO-PEHTHMHTOBBIX TOKa3aTeNiell  CTYACHUECKOW  TPYIIITBD»
3aITOJTHSETCS TPEMO/aBaTeIeM Ha KayKJIOM 3aHSTHH.

B cnysae Oone3HuM WM Apyrod YBaKUTENbHON TPUYUHBI OTCYTCTBHUSL CTy/IEHTa Ha
3aHSITUSX, €My MPEIOCTABIISICTCS TIPABO OTPAOOTATH 3aHSTHSI 110 MHIUBHIyaTbHOMY TpaduKy.

CryneHty, HabpaBIIeMy KOJMYECTBO OAJIJIOB MEHEE OMpEeAeNIEHHOTO MOPOTrOBOTO YPOBHS,
BBICTABJISICTCA OIEHKa "HeymoBJeTBOpUTENbHO" unu "He 3aureHO'. [lopspok JHMKBUIAIUU
3aJI0JDKEHHOCTEM M TMPOXOXKJIEHUS JalbHEHIEro oOOy4YeHHsl peryiupyercs Ha OCHOBE
NENCTBVIOLIETO 3aKkoHomaTenscTBa PO 1 mokanpHBIX akToB KUY,

Texynmii KOHTPOIb IO JICKIUOHHOMY MaTepUally HPOBOJMUT JIEKTOP, MO IPAKTHYCCKUM
3aHATHSM — TIpenojaBareib, MPOBOAUBIMN ATH 3aHITUSA. KOHTPOIL MOXKET MPOBOAUTHCS W
COBMECTHO.

8.Ilepe4yeHb OCHOBHOI H I0NOJHUTEIbHOI Yy4eOHOM JINTepaTypbl, HeO0X0AMMOM 115
ocBOoeHUs AucHMIIMHbI. TH(popmannonHoe obecneyeHne 00pa3oBaTeIbHOIO Nponecca

8.1. Ocnoenasn numepamypa:

1. TomnomanoB, H. H. 'eomerprueckoe momenupoBanue : yaeOHOe mocobue / H.H.
I'omoBanos. - MockBa : KYPC: UH®PA-M, 2018. - 400 c. - ISBN 978-5-905554-76-6. -
URL: https://znanium.com/catalog/product/929963 (mata oOpamenus: 09.07.2020). -
Pexxum noctyna: mo moanucke.- TeKCT: 3JIeKTPOHHBIN.

2. Jlucsak, B.B. OcHOBBI reoMeTpUYECKOTO MOJEIMpOBaHMs : yueOHoe mocobue / B.B.
Jlucsx ; HOxubli ¢enepanbHblil yHuBepcuter. - PoctoB-Ha-Jlony ; Taranpor
WznatensctBO FOxHOTO (enmepanbHoro yHmBepcutera, 2018. — 9lc. - ISBN 978-5
9275-2845-5. - URL: https://znanium.com/catalog/product/1039709 (nara oOpaiueHus:
09.07.2020). — Pexwum qocTyra: mo moanucke.- TeKCT: 3JeKTPOHHBIH.

3. Cynpyn, JI. 1. Teomerpuueckoe MOICIUPOBAHWE B HAuepTATCIbHOW T€OMETPHUH
yuebHoe mnocobue / JI. U. Cynpyn, E. I'. Cynpyn. - Kpacnosipck : Cu0. denep. yH-T,
2011. - 256 C. - ISBN 978-5-7638-2212-0. - URL:
https://znanium.com/catalog/product/443218 (mara o6pamienus: 30.07.2020). — Pexum
JIOCTYIIA: 10 ITOAMUCKE. - TEKCT: 3JIEKTPOHHBIN.

4. bapanos, C.H. OcHoBbl koMIiproTepHON Tpaduku : yueoHoe mocobue / C.H. bapanos,

C.I'. Tonkau. - Kpacuosipck : COY, 2018. - 88 c. - ISBN 978-5-7638-3968-5. - URL:
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https://znanium.com/catalog/product/1032167 (mara oOpamenus: 25.08.2020). —
PexxuMm mocTymna: mo moamucke. - TekcT: »AEKTPOHHBIN.

8.2. /lononnumenvnan numepamypa:

1. KommnsrotepHoe MojnenupoBanue: yueOHuk / B. M. I'pagos, I'. B. Oeukun, II. B.
Oseukun, U. B. Pynakos. - MockBa: KYPC : UH®PA-M, 2020. - 264 c. - ISBN 978-5-
906818-79-9. - URL https://znanium.com/catalog/product/1062639 (mara oOpareHus:
26.08.2020). - Pexwum noctymna: 1mo nomucke. - TeKCT: 3JeKTPOHHBIH.

2. KoHHOB, A. /1. KomnbloTepHoe moaennposaHue: ydebHoe nocobue / A. /1. KOHHOB;
OpeHOyprekuii rocyqapcTBEHHBI YHUBEPCHUTET. - 2-U34., cTep. - OpeHbypr: OlY, 2018. -
106 c. - ISBN 978-5-7410-2343-3. - URL: https: //e.lanbook.com/book/159744 (paTa
obpauweHuna: 05.04.2021). - Pexxum poctyna: Ans aBTOpU3. Mnosb3oBaTesien.- Tekcr:
AJIEKTPOHHBIM.

3. Cocnosuxos, I'. K. Kommerotepaoe monenupoBanue. [IpakTukym Mo MMHUTAIHOHHOMY
mozaenupoBanuio B cpene GPSS World: yue6noe nmocobue / I'. K. CocnoBuxos, JI. A.
Bopob6eitunkoB. - MockBa: DOPYM: UHDPA-M, 2020. - 112 c. - ISBN 978-5-00091-
035-1. - URL: https://znanium.com /catalog /product /1049590 (mata oOpareHwUS:
26.08.2020). — PexxuM J0OCTyIMA: MO MOAIMUCKE. - TEKCT: 3IeKTPOHHBIMH.

9. TpeOoBaHMs K YCIOBUAM peajn3aluu pado4yeil NporpaMMsbl JUCHUILVIMHBI (MOLYJIA)

9.1. OdmecucreMHble TpeOOBaHNSA

JJeKTpoHHasA UH(PopMauMoHHO-00pa3oBaTeibHas cpexa ®I'bOY BO «KUI'Y»

Kaxnmerii  oOywarommiics B TEYCHHE BCEro Imepuojga OOydeHHs  oOecredcH
UHJIMBUyaJIbHBIM  HEOTPAaHUYEHHBIM  JOCTYIOM K  3JEKTPOHHOW  HMH(GOPMalMOHHO-
obpazoBarensHO cpene (DNOC) YauBepcuteTa U3 10001 TOUKH, B KOTOPOI UMEETCS JOCTYIT K
WHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHON  cetu  «MHTepHeT», Kak Ha  TEPPUTOPHUU
YHuBepcurera, Tak 1 BHE €e.

OynkiuonupoBanne OUOC  obecredynBaeTcs  COOTBETCTBYIOIIMMU  CPEACTBAMH
MHQOPMAILIMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJOIMH M KBanu(ukanue paOOTHUKOB, €€
HCIONB3YIONMX ©  nojaepkuBaronmx. DyHkinuonupoBanne ODHNOC  coOTBETCTBYET
3akoHozarenbCTBY Poccuiickon denepanun.

Anpec opunraabHOTO caiita yauepcutera: http//kchgu.ru.

Anpec pasmemnienus DOC ®I'BOY BO «KUI'V»: https://do.kchgu.ru.

J1e KTPOHHO-0UO0JIMOTEe YHbIE CUCTEeMBbI (3J1IeKTPOHHbIE OMOJIHOTE KH)

Ve6ubrii rox HanMeHoBaHue TOKyMeHTa ¢ YKa3aHUEeM Cpoxk neiicrBust
PeKBH3UTOB JTOKYMEHTa
2025-2026 DNeKTpOHHO-O0nOMMoTeuHas cucreMa 000
Y4eOHBIN TOJT «3HAHUYM. ot 14.05.2025 r.
HoroBop Ne 249 56¢ ot 14.05.2025 1. 1o 14.05.2026 r.
DnekTpoHHBIH aapec: https//znanium.com
2025-2026 DJIEKTpOHHO-0MOMoTeYHass  cucTtemMa  «JIaHby.

or 11.02.2025 r.

yaeOnbIii ron | orosop Ne 10 or 11.02.2025 . 70 11.02.2026 .

DnexTpoHHbIi aapec: https://e.lanbook.com
2025-2026 OnekTpoHHO-O0MOmMoTeyHas  cuctema  KUI'Y.
y4eOHBIN 1011 [Tonoxxernue 00 Db yrBepkeHO YUEHBIM COBETOM
ot 30.09.2015r. IIpoTokos Ne 1.
OnekrpoHHbIi aapec: http://lib.kchgu.ru
2025-2026 Hannonanenast snexrponnas oubiaunorexa (HOB).
yueOHbIii ron | Jorosop Nel01/HOb/1391-1m ot 22.02.2023 1. beccpounsbrii
DnekTpoHHbIN aapec: http://rusneb.ru

beccpounbli
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2025-2026 Hayanas 3JICKTPOHHAS OoubIMoTEeKA
y4eOHBIH TOT «ELIBRARY.RU». JIuiieH3MOHHOE cCoOIIalllEHUE
Nel5646 or 21.10.2016 1.

DnexrponHbIit aapec: http://elibrary.ru

2025-2026 DnekrpoHHbIH pecypc Polpred.com O630p CMU.
Y4eOHBIN TO1 Cormamnesue. becriarao. beccpounnrii
DnekTpoHHbIH aapec: http://polpred.com

beccpounsbli

9.2. MaTepHaﬂbHO-TeXHI/I‘lECKOQ H y'{eﬁno-MeTonnquKoe odecmeyeHmne AUCHHUIIINHBI

3aHATUS TPOBOJATCS B YUEOHBIX ayIUTOPHUAX, MpPEAHA3HAUYEHHBIX MJIS TMPOBEICHUS
3aHSTUM JIEKIMOHHOTO M TPAKTUYECKOTO THUIIA, KYPCOBOTO IMPOEKTUPOBAHUS (BBIMOTHEHUS
KYpPCOBBIX pa0oT), TPYNMOBBIX W HWHIMBHAYAIbHBIX KOHCYIBTALlMH, TEKYIIEro KOHTPOJIS M
MPOMEKYTOYHOM aTTeCTallid B COOTBETCTBHHU C PACIIMCAaHWEM 3aHATHH 10 00pa3oBaTeIbHOMN
nporpamme. C ONHMCaHMEM OCHALGHHOCTH AayIUTOPUUA MOXKHO O3HAKOMHUTBCS Ha caiTe
VHUBEpPCUTETA, B pas3felie MaTepUuaTIbHO-TEXHUYECKOTO OO0ECNeYeHUssT W OCHAIEHHOCTH
obpasoBaTenpHOrOo Ipoliecca rmo aapecy: https//kchgu.ru/sveden/objects/

9.3. He00Xx0quMbI i KOMILIEKT JIMI€ H3HOHHOT0 TPOrPAMMHOI0 00ecne4eHust

—  MicrosoftWindows (JIutiensus Ne 60290784 ), 6eccpounasi;

—  MicrosoftOffice (JIumensust Ne 60127446), 6eccpounas;

— ABBY FineReader (nmumiensust Ne FCRP-1100-1002-3937), 6eccpounas;

— CalculateLinux (BHecén B EPPII Ilpukazom MunkomcBszu Ne665 ot 30.11.2018-
2020), 6eccpounas;

— Google G Suite for Education (IC: 01ilp5u8), 6eccpounas;

— Kaspersky Endpoint Security (Jumensust Ne 280E-210210-093403-420-2061), c
25.01.2023 r. 1m0 03.03.2025 r.;

— Kaspersky Endpoint Security. JToroBop Ne0379400000325000001/1 ot 28.02.2025 .
Cpok aeiictBus nuneH3uu ¢ 27.02.2025 r. mo 07.03.2027 .

9.4. CoBpeMeHHbIe Npod eccHOHANBHBIE 0a3bl JAHHBIX H MH() OPMALIMOHHbIE CIIPABOYHbIEC
CHCTEeMBI

1. ®denepanbhubiii mopran «Poccuiickoe oopaszoBanue» - hitpsJ//edu.ru/documents/

2. Emmnas xomtexmust mugpoBbIX oOpazoBaTenbHBIX pecypcoB (Emmnas xommexumst LIOP) —
hitp://school-collection.edu.ru/

3. Basel manHBIX Scopus U3IaTeIbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran ®enepasbHBIX TOCYIAPCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB  BBHICIIETO

obpasoBanus - http//fgosvo.ru.
5. @enepanpHbI  IeHTp HWHGOPMAIIMOHHO-00pazoBarenbHbIX pecypcoB  (OLHUOP) —

httpz//edu.ru.

6. Emunas xoymmekuus mupoBeIX oOpa3oBaTenbHbIX pecypcoB (Emmnas komnekuus [[OP) —
http//school-collection.edu.ru.

7. Vudopmannonnas cucrema «EauHOE OKHO JOCTyMa K oOpazoBareinbHbIM pecypcamy» (MC
«Ennnoe okHO») — http://window/ed u.ru.

10. Oco0eHHOCTH OpraHu3anuM 00pa30BaTeJIbHOI0 NMpolecca A
JIMI] C OTPAHUYEHHBIMHA BO3MOXKHOCTAMHU 310POBbSI

B ®I'bOY BO «KapauaeBo-Uepkecckuii rocyqapCTBEHHBI YHUBEPCUTET UMeHH Y./,
AnueBa» cO37aHbl YCIOBHS Uil MOJY4YEHMsI BbICIIETO 0Opa3oBaHUs IO 00pa30BaTENIbHBIM
nporpaMMam oOydaromMXcsi C OTpaHUYSHHBIMU BO3MOXKHOCTSMH 3710poBbst (OB3).

27


http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru/
http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru

3++

CnenmanpHble yCIOBHUS s TonydeHus: oOpaszoBanus mo OIIBO oOydarommmucs c
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3J10pOBbs ompenenenbl «llonoxenneM 06 oOyuyeHUuW Juil ¢
OB3 B KUI'Y», pa3menieHHBIM Ha caiite YHUBepcuTeTa o ajapecy: http://kchqu.ru.
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11. JIuct perucrpaium M3MEHEHUN

B paboueii nmporpamMMe BHECEHBI CIIEYIONE NU3MEHECHHUS:
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N3meHnenune

JlaTa u HOMep NPOTOKOJIa
YY4€HOT0 COBETA
(akyrbTeTa/ MHCTUTYTA, HA
KOTOpPOM ObLIH
paccMoOTpe HbI BOMPOCHI 0
He00X0AMMOCTH BHeCe HUS
u3meHenuii B OIIBO

[Jdara u HoMep
NMPOTOKOJIA YYEHOTO
COBETAa YHMBEPCHUTETA,
HA KOTOPOM OblJIH
YTBe piKie HbI
nsMmeHeHus B OIIBO

29



		2025-09-01T09:56:19+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАРАЧАЕВО-ЧЕРКЕССКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ИМЕНИ У.Д. АЛИЕВА"
	Я подтверждаю точность и целостность этого документа




