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Mporpamma ancumnnvHbl "MNpuknagHas matematuka (HayepraTenbHasa reoMmeTpus u MmatemaTuyeckas cratmctuka)"'; 21.03.01
Hedprerazosoe neno; [OUEHT, K.H. (poueHT) NeaHbwwuH M.H.

MporpamMmy aucumnanHbl paspabdoTan(a)(n) ooueHT, K.H. (goueHT) MeaHbwuH MN.H. Kadgenpa
reomeTpun oToeneHue matematuku , Pyotr.lvanshin@kpfu.ru

1. LLenu ocBOEHUA AUCLUUNNUHDI

Llenn gucumnnuHel "HavyeptatenbHas reoMeTpusa n MHXeHepHas KOMMbioTepHas rpaduka’:

a) doopMMpoBaHMEe 3HaHMI 0 crnocobax N30bpakeHnst NPOCTPAHCTBEHHbIX OUIYP Ha NIOCKOCTH;
6) 03HaKOMNEHVE CTYAEHTOB C NPaBUIaMun BbINMOMHEHUS YepTEXEN;

B) 0Oy4eHne TeEXHONOrMM NOCTPOEHNS HEPTEXEN.

2. MecTO AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen "b1.6.19 OucumnnmHbl (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 21.03.01 HedoterazoBoe Oeno n oTHOCKMTCS K 6a30BoiA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnnHa BkntodeHa B pasgen " 5.3.02 ObwenpodeccnoHanbHbIA" U 0THOCUTCS K 6a30BoiA
yactun. OcsauBaetcs Ha 1 kypce ( 1 n 2 cemecTp).

Llns ycnewHoro 0cBOEHNS AMCUMNAMHBI No HanpaeneHuto noarotoskn 131000.62 HeobxoanMbl
3HaHNS N YMEHWS, NPMOBPETEHHbIE B pe3ynbTaTte 0CBOEHUS WKOMbHbIX KYPCOB:

a) "leomeTpusa";

6) "YepueHne".

OTa gucumnnunHa SBNSeTCs NpenwecTByowWei 4Ns N3y4eHUs:

a) b.3.03 "TpuknagHas mexaHuka";

6) 5.3.18 "OcHoBbI NPoeKTUPOBaHMS 1 060PYLOBaHMSA NPEANPUATUIA HedpTerasoBoro komnnekca".

3HaHu4, nony4yeHHble nNpn n3y4eHnmn ouCUnnnHbl 6yJJ,YT Mcnonb3oBaTbCA NPU NPOXOXAEHNN
I'IpOVI3BO,£I,CTBeHHOI7I NPakTUKn 1 BbIMOJIHEHNWN BbIMYCKHbIX KBaJ'IVICpVIKaLlVIOHHbIX pa60T.

3. KomneTteHuumn obyuarowerocsi, popMupyemblie B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwudpoBka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-1 BnafeeT Ky/bTypoW MblwneHns, cnocobeH Kk 06oblweHuto,
(0bLweKynbTypHbIE aHanuay, BOCNPUSATUIO MHCpOpMaLMK, MOCTAHOBKE LIENN 1
KOMMNeTeHL M) BbIOOpY NyTei eé OCTUXEHUS;
MnK-14 cnocobeH NpoBepsiTb TEXHNYECKOE COCTOSIHNE,
(NMpodheccmoHanbHble OpraHn3oBbiBaTb NPOgounnIakTUieckme OCMOTPbI 1 TEKYLINIA
KOMMeTeHLMN) PEMOHT 000py0BaHNS;
MK-15
(MPOCPECCHMOHANBHBIE (F)%TOOB ;:;::ﬁ:_wo 1 aKcnnyaTaumm BHOBb BBOAUMOIO
KOMMeTeHuunn) Py ’
MK-26
(npodbeccuoHanbHbie cnocobeH paspabatbiBaTtb NPOEKTHI;
KOMMeTeHuunn)
MK-7 crnocobeH oCcyWwecTBNSATb TEXHONOrMYECKNIA NPOLIECC B
(npodhbeccmoHanbHble )
KOMMETEHLIAN) COOTBETCTBUUN C PErNAMEHTOM,;
MnK-3
(npodheccunoHanbHbie yMeeT hopMynnpoBaTth pe3ynbrar.
KOMMeTeHuunn)
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Mporpamma ancumnnvHbl "MNpuknagHas matematuka (HayepraTenbHasa reoMmeTpus u MmatemaTuyeckas cratmctuka)"'; 21.03.01
Hedprerazosoe neno; [OUEHT, K.H. (poueHT) NeaHbwwuH M.H.

B pe3ynbTarte OCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. QONXeH 3HaThb:

a) cnocobbl N306paxxeHns MPOCTPAHCTBEHHbIX OUIyp Ha MOCKOCTY;
6) NpaBwna BbINONHEHNS YePTEXEN;
B) yCNoBHble 0603HA4YEHNS1 MPUMEHSIEMblE Ha N300PaXEHUSIX.

2. IONXEeH yMeTb:

a) BbIMONHATb YEPTEXMN TEXHNYECKNX N3 OENUNIA;
6) npeobpa3zoBbiBaTh AaHHbIE N3006paxeHusl No npasunam "HadeptatenoHoi reometpun';
B) YMTaTb TEXHNYECKUNE YEePTEXMN.

3. 0ONXeH BnageTb:

crnocobamu 1 npremMamm n3obpaxeHusl NPeIMeToB Ha MNOCKOCTH.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVUMEHATb NONYYEHHblE 3HAHWNS Ha MPakKTUKeE.

4. CTpyKkTypa U cogepXxaHvue OUCLUNIUHBI MOAynNs
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBI: 9K3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYECTBO NS [OMNycKa K 3ayeTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);
54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl Mo AUCUMNIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucUUNAUHbI/MoOAyNS

Buabl n yacobl
Pasne ayauTopHOU paborThbl,
nen
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:"l"b'/ CemecTp cemecTpa (B yacax) KOHTpOns
Nekumm MpakTuueckuelllaboparopHbie
3aHaTUA pabortbl

Tema 1. [poekTnBHAA

reomMeTpus - [MncbMeHHoe
1 mMareMatTmn4deckas 4 ) 1 0 1 JomMallHee

" |ocHOoBa 3aaaHne
HayepTaTenbHOM
reomMeTpun.
PermcTpaumoHHblit Homep 345018 «On 3;?{1;‘%??(&1:{1;%2
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 2. saomoppmam lNncbmeHHoe
5 monenen. MIuBapmaHThbl 4 4 0 0 1 JomaliHee
" [reomeTpuryeckmx 3agaHuve
npeobpasoBaHuii.
Tema 3. Monenb lNMncbMeHHOE
3 [NyaHkape NpoeKTUBHOWA 4 6 1 0 1 JoMallHee
" [mnockocTw. 3agaHne
lMepcnekTnBa.
lMncbmeHHoe
nomalwHee
4. |Tema 4. loMmonorus. 4 8 0 0 1 sananmne
[NMncbMeHHoEe
. MalLH
5 Tema 5. Teopema 4 10 1 0 1 JoMallHee
He3zapra. 3ajaHve
MncbmeHHoe
nomalwHee
6. |Tema 6. PoacTteo. 4 12 0 0 1 sananmne
Tema 7. Kpusble MVCbMEHHOE
BTOPOro rnopsaka. noMawHee
7. 19nnunc kak 4 14 1 0 1 sananme
poacTeeHHasa dourypa
OKPY>XHOCTW.
Tema 8. HaxoxneHne MncbmeHHoEe
MallH
g, [MCTUHHbIX BENM4MH 4 16 0 0 1 nomalwHee
govryp, 3aflaHHbIX B 3agaHuve
nepcrnexkTmee.
[MncbMeHH
Tema 9. Meton MoHxa. CbMEHHOE
nomaliHee
9. |OpToroHanbHble 4 18 1 0 2
3apdaHne
NPoeKLMN.
Tema 10. MNpsmble n MVCLMEHHOE
nnockocTy ocoboro n noMawree
10.|06Lero nonoxeHus. 4 1 1 0 2 sananue
MprnHaponexHoCcTb
3N1EMEHTOB.
Tema 11. lNucbmeHHoe
11 MNpeobpasoBaHue 4 3 1 0 5 nomaliHee
‘IKOMMNEKCHOro YyepTexa. 3agaHne
Tema 12. Cnepnbl } MCbMEHHoe
NPSAMbIX 1 NIOCKOCTEN. noMawHee
12.|B3anmMHoe 4 5 1 0 2
3agaHune
pacnonoXeHne NpsMbIx
W NMI0CKOCTEN.
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|

Tema 13. Onpenenexne

NCTUHHbIX popM dpuryp Eomﬁgmﬁ:'goe
13.|3a8aHHbIX CBOUMU 4 7 1 0 2 3anaHme

OPTOroHasNbHbIMU

npoeKunamun.

Tema 14. CeyeHue [MncbMeHHoe

MHOMOrpaHHNKOB U noMallHee
14. NnoBEepPXHOCTEN 4 9 1 0 2 3agjaHue

BpaLleHUs.

Tema 15. [McbMeHHoe

AKcoHoMeTpuyeckmne noMallHee
15. 4 11 1 0 2

npoekuuun. Teopema 3apaHuve

Monbke-WBapua.

[MncbMeHHoe

Tema 16. NocTpoeHune JomaliHee
16. TEHeMn. 4 I 1 0 2 3apjaHuve

Tema 17. OnpeneneHve

B3aWMHOro [MncbMeHHoe

pacnonoxeHuns noMallHee
17. 3/1EMEHTOB B 4 15 1 0 2 3agaHve

NpPOCTpPaHCTBE.

BuaomMmocTtb aneMeHToB.

Tema 18. MeTpuyeckue [MncbMeHHoe

3ajayn B noMallHee
. aKCOHOMETPUYECKNX 4 17 1 0 2 3agjaHue

npoeKuunsx.

Tema . NIToroeas 4 0 0 0 OK3aMeH

doopma KOHTpoOns

Ntoro 14 0 28

4.2 CopepxaHvue JUCLUNUHDI
Tewma 1. NpoekTUBHasi reomeTpus - MaTemMaTmyeckasi OCHOBa HayepTaresibHOM reoMeTpuUMm.
nekumnoHHoe 3aHsitne (1 yaca(os)):

OcHoBaHus reoMeTpun. [MoHaTnS HEenpoTnBoOpPEYNBOCT N NMONTHOTbI aKCUOM. Mogenb kak
nHTEpnpeTaunda CUCTeMbl akCUOM. PaCLLIVIpeHHaﬂ NMNOCKOCTb.

naboparopHas pabora (1 yaca(oB)):

OneMeHTapHbIe NOCTPOEHMS C MOMOLLBIO LIMPKYNS N NMMHERKK: a) NpoBeaeHne buccekTpucel; 6)
LeneHne oTpeska nononam; B) NposefeHne napannenen n nepneHankynsapos. [lokaszaTenbcTso
NPOCTENLWNX TEOPEM NPOEKTUBHON FrEOMETPUN.

Tema 2. Uaomopchuam moaenen. UHBapnaHTbl reOMeTPUYECcKMX npeobpa3oBaHuUN.
naboparopHas pabora (1 4aca(oB)):

LeneHve oTpeska B 3a1laHHOM COOTHOWeEHMM. MoCTpoeHne YeTBEPTON FrapPMOHNYECKON TOYKN K TPEM

3aaaHHbIM. [1okasaTeNnbCTBO COXPaHEHWUS MPOCTOr0 OTHOLWEHWS NPW NapanienbHOM
MPOEKTMPOBAHMN.

Tema 3. Mogenb lNyaHkape npoekTMBHOM nnockocTu. lNMepcnekTusa.
neKkuunoHHoe 3aHsitne (1 4aca(os)):
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Copepa MNMyaHkape kak Moaenb NPOEKTUBHOM nnockocTn. OTOXAECTBNEHME AMaMeTpanbHO
MPOTUBOMONOXHbIX TOYeK. MN3oMopdpnam moaenu MyaHkape 1 pacwmpeHHOoR NNOCKOCTH.
OTo0bpaxeHune cepbl Ha KAPTUHHYIO NIOCKOCTb OS BBEAEHWS MOHSATUS NEPCNEKTMBbI.

naboparopHas pabora (1 4aca(oB)):

MocTpoeHne cpenHen NMHUK NPSIMOYrofbHUKA 3aaHHOro B nepcnektuee. 13obpaxeHne B
nepcnekTuee yrnos 90 n 45 rpaaycos. VI3obpaxeHune waxmaTHOW 4ockK (napkeTa).

Tema 4. N'omonorus.

naboparopHas pabora (1 4aca(oB)):
[MocTpoeHmne roMonormyHbIX ouryp.
Tema 5. Teopema [e3apra.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

Mnockas n npoctpaHcTBEHHAs Teopembl e3apra. [JokasaTenbCTBO NPOCTPAHCTBEHHON TEOPEMDI
Lleszapra ¢ BbIx04oM B NPOCTPaHCTBO. [1nockas Teopema [le3apra kak akcmoma nnocKow
NPOEKTMBHOM reoMeTpun. HactHble cnydan KoHpurypaumm Llesapra.

naboparopHas pabora (1 4aca(oB)):

MocTpoeHWe ceveHunii TPeyronbHON NpamMmnibl U TPEeyronbHON NpnaMbl. PaccMoTpeHve cnyvaes
Korga cekyluas nnockocTb a) oblwero nonoxeHus; 6) napannenbHa ogHon nnv asym pebpam
OCHOBaHWUsI; B) NapannenbHa niocKoCT OCHOBAHUSI.

Tema 6. PoacTtso.
naboparopHasi paborta (1 4aca(oB)):

MocTpoeHne poacTBEHHbIX couryp. HaxoxaeHme rnaBHOro HanpaBneHus POACTBEHHOMO
COOTBETCTBMUSI.

Tema 7. KpuBble BTOpOro nopsiaka. dnaunc Kak poacrteeHHasi ourypa oKpyXHOCTU.
nekumoHHoe 3aHsitne (1 yaca(os)):

Hapa6ona, rl/lnep6ona N annnmnc € TO4KN 3peHnA aHanuTn4eckom reomMeTpun. KpI/IBbIe BTOpPOro
nopsanka Kak cedeHunsa KoHyca. MHTepﬂpeTaLl,l/IFI KpuBbIX BTOPOro nopsnka s mogenun I'IyaHKape B
BLOE MallblX OKPY>XHOCTW. [MoHsaTne ConpsAXeHHbIX ocein.

naboparopHasi pabora (1 4aca(oB)):

HOCTpoeHVIe annunca no rnaBHbIM OCSAM. HOCTpoeHI/Ie annnnca no Conpsa>XeHHbIM 0CAM.
I/I306pa>KeH|/|e BMNCAaHHbIX N ONMNCAaHHbIX NMpPpaBUIbHbIX MHOIOYro1IbHUKOB.

Tema 8. HaxoxaeHne UCTUHHbIX BENIMYMH coUryp, 3agaHHbIX B NepcreKkTuse.
naboparopHas pabora (1 4aca(oB)):

HaxoxaeHne CTUHHOW OIMHbl OTPe3Ka HYaCTHOro U 06Wero NonoXeHusl.

Tema 9. Meton MoHXa. OpToroHanbHble NPoeKLUun.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

MoHaTue anopa. MNMpoekuns Toukn. OnpeneneHne NCTUHHOIO NONOXEHUS TOYKU NO ABYM
npoekuusim. Mpoekumsa npsmoi. Cnocobbl 3a8aHNs NPSIMOA.

naboparopHas pabora (2 4aca(oB)):
Haxox,ueHme npoeKunn To4KN1 3a,£l,aHHOI7I CBOMMIK KOOpOMHaATaAMI.
Tema 10. Mpsimble M NOCKOCTU 0CcO60ro u o6LLero nonoxeHus. NMpuHapneXxXHOCTb 3/1IEMEHTOB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

dpoHTanb 1 ropnaoHTanb Kak Npsimble 0coH60ro NONoXeHns. IaobpaxeHue nnockocTen
nepneHanKynsipHbIX NNOCKOCTU NPoekTMpoBaHus. Cnocobbl 3aaaHmsa nnockoctn. O BUAMMOCTH
reoMeTpuyeckmx aneMeHToB. PpoHTanb 1 ropn3oHTasb Kak NpsiMble 0cob0oro nonoxeHus. MNoHsTHe
cnepna npsiMor 1 NNOCKOCTM.

naboparopHas pabora (2 4aca(oB)):

MocTpoeHne NpsiMbIx 0BLWEro 1 YaCTHOrO MOMOXEHNS.
Tema 11. Npeobpa3zoBaHne KOMMIIEKCHOrO YepTexa.
neKkuunoHHoe 3aHsitne (1 yaca(os)):
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YteHune npoekunii. VIaMeHeHne npoekunii MeTO40M a) BpalleHusi; 6) COBMELLEHUS; B) NEPEMEHDI
NIOCKOCTEN NPOEKLUMIA.

naboparopHas pabora (2 4aca(oB)):

lMocTpoeHne DoNONHUTENbHBIX MPOEKUMIA NPEeAMETOB UCMONb3YS UMEIOLWNECS.

Tema 12. Cnenbl NpsAMbIX U Nnockocten. BaamMHoe pacrnonoxeHue npsiMbixX U N1OCKOCTEWN.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Cnepn npsiMO Ha NNOCKOCTU Kak Touvka mnx nepeceveHns. Cnen nnocKOCTA HA MNOCKOCTY Kak npsiMas
Nx nepeceyeHns. Vicnonb3oBaHve cnenoB nNpu NOCTPOEHNN NPOEKLIMIA.

naboparopHas pabora (2 4aca(oB)):
N306paxeHne napannenbHbix U Nepecekatowmnxcsl NIoCKOCTen.

Tema 13. OnpepneneHne NUCTUHHbBIX hopM couryp 3aaaHHbIX CBOMMU OPTOrOHasNIbHbIMU
npoeKuusiMu.

JNeKunoHHoe 3aHsitne (1 4aca(os)):

HaxoxaeHne NCTUHHOW O/IMHbl OTPe3Ka C NMOMOLLbIO NMPOCTPAHCTBEHHOMO aHanora TeopeMbl
Mudparopa. dnemeHTapHble Npeobpas3oBaHNs YepTexa ONns HAXOXOAEHUS UCTUHHBIX BEIMYUH YTI0B.

naboparopHasi pabora (2 4aca(oB)):

HaxoxaeHune NCTUHHOM GhOpMbl TPEYroNbHKKA.

Tema 14. CeueHne MHOrorpaHHUKOB U NOBEPXHOCTEN BpPaLLLEHUS.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Knaccmcpmaum HOBerHOCTeVI. YcTaHoBNneHne NnpnHaAne>XXHoCTn NMHNN NMOBEPXHOCTW.
npOCTpaHCTBeHHaFI KpuBas Kak nMHun4 nepecevyeHns nByx I'IOBGpXHOCTGI7I. [MoHaTHe OMOPHbIX TOYEK.

naboparopHas pabora (2 4aca(oB)):

MocTpoutb n3o0bpaxeHne Ce4eHnii KoHyca. wapa, npamuapl. MPU3Mb.
Tema 15. AkcoHoMeTpuyeckue npoekumun. Teopema lNMonbke-LlBapua.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

Mpennoxexune MNonbke - OCHOBHasA TeopeMa akCOHOMETPMYECKOro NpoekTMposaHus. O6obweHne
LBapua. YacTHble BUAbl akCOHOMETPUYECKMX Npoekumnin. OnpeneneHne B3arMHOIO PacnonoXeHus
TOYEK, NPSIMbIX 1 NMNOCKOCTEW B NPOCTPAHCTBE.

naboparopHas pabora (2 yaca(oB)):
HaxoxaeHne BTOPUYHbIX MPOEKLNIA.
Tema 16. lNocTpoeHne TeHeN.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

KoHTypbl TeHel Kak NMHUS NnepeceyeHnst NOBEPXHOCTEN. TeHV NpeAMeToB Ha NA0CKOCTH, Ha ApYroMm
npeamere.

naboparopHas pabora (2 4aca(oB)):
[MocTponTb TEHWM KOHYCa, ULMNMHAPA, NPU3MBbI.

Tema 17. OnpeneneHve B3aUMHOro pacnosioXeHUs 31IeMeHTOB B NpocTpaHcTBe. Buanmoctb
3/1eMEHTOB.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

B3anmHoe pacnosioxXeHne To4ek, Nnpsambix 1 NNockocTei. YcnoBHble 0603Ha4YeHNS BUOUMDbIX N
HEBMNOUMbIX 3JIEMEHTOB.

naboparopHas pabora (2 yaca(oB)):

N306paxxeHne nepecekarowmxcsi MHOrorpaHHUKOB.

Tema 18. MeTpuueckue 3apauym B akCOHOMETPUYECKUX NPOEKLUsIX.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

HOCTpOGHVIe OpTOroHalibHbIX I'IpOGKLI,I/IVI No akKCOHOMETPUYECKUM. nOCTpOGHVIe AdKCOHOMETPUYeCKux
I'IpoeKLl,I/IVI Nno OPTOroHalbHbIX.

naboparopHasi pabora (2 4aca(oB)):
HaxoxaeHne NCTUHHBIX GOOPM NPeaMeToB Mo UX aKCOHOMETPUYECKUM NMPOEKLNSM.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYyAOEeHTOB P
Tema 1. NpoekTrBHas
reomeTpus -
noaroToBK
1 mareMmaTtum4yeckas 4 5 Jlgﬂ a?uﬁ erc? 1 JomallHee
" locHoBa 3agaHue
. 3agaHus
HayepTaTtenbHOMm
reomeTpum.
Tema 2.U|/|30M0pqi)l/l3M NOOroTOoBKA
> [MOAenei. VHBapwaHThl 4 4 |nomawnero 1 JomalHee
" [reomeTpuyeckmnx 3agaHue
- 3agaHus
Npeobpa3oBaHuii.
Tema 3. Mopoenb
. MnoaroToBK
3 [MyaHkape NpoeKTNBHOWN 4 6 ugﬂazﬁerc? 5 JomallHee
" INNOCKOCTW. 3anaHms 3agaHue
lMepcnekTuBa.
MoAroToBkKa
MaLH
4. |Tema 4. Tomonorus. 4 8 JoMallHero 2 ggﬂ:HM:e
3agaHus
noaroToBka NMncbmeHHoe
Tema 5. T M
5. leeesz 5ra copema 4 10 |oomauwHero 2 JomallHee
pra. 3agaHus 3agaHue
MoAroToBka
MaLH
6. |Tema 6. PonocTso. 4 12 |pomawHero 2 gguaaHmeee
3agaHus
Tema 7. Kpusble
BTOPOro nopsaka. noaroToBka [NMncbmeHHoe
7. [9nnunc kak 4 14 |pDomalwHero 2 JomaluHee
POLCTBEHHAs domrypa 3agaHus 3agaHue
OKPY>XXHOCTW.
Ig;";jgg?;’;ﬂﬁ:“e rnooroToBka NMucbMeHHoe
8. OUryD, 30aHHBIX B 4 16 |oomauwHero 2 AomaliuHee
’ HUS HU
nepcnekTuee. sana safanne
Tema 9. Meton MoHxa. noaroToBka [NMncbmeHHoe
9. |OpToroHanbHble 4 18 |nomawHero 2 JomallHee
npoexkunn. 3agaHus 3amaHue
Tema 10. lNpamble n
MAOCKOCTN 0COB0ro v MOAroToBKa NMncbMeHHoe
10.|00wWwero nonoXxeHus. 4 1 JoMallHero 2 JomMaluHee
[MpynHaonexHocTb 3apaHusa 3apaHue
3NEMEHTOB.
Tema 11.
noaroToBka NMncbmeHHoe
M BaHW
11. ¢ opMe|$J16ep|<e<l:3Hoorac> 4 ee Texa 4 3 |momalwHero 2 JomallHee
P : 3agaHus 3agaHue
> 3AEKTPOHHELBH
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 12. Cneppl
NPSAMbIX U NIOCKOCTEN. noaroToBka [NMncbmeHHoe
12.|B3anmHoe 4 5 JomallHero 2 JomaliHee
pacnofioXeHne NPsMbIX 3a0aHuns 3a4aHune
1 NMNOCKOCTEN.
Tema 13. Onpepnenexne
WCTUHHbIX popM ouryp noaroTtoBka [MncbmeHHoe
13.|3agaHHbIX CBOUMU 4 7 JoMallHero 2 JomMaluHee
OPTOroHanbHbIMN 3agaHung 3agaHune
NPOEeKLNAMN.
Tema 14. Ceuy
ema Ceqenme MnoaroToBka NMncbmeHHoe
MHOMOrpaHHNKOB U
14. NOBEPXHOCTEVA 4 9 JomallHero 2 JgomaliHee
BpALLEHIS, 3a0aHuns 3agaHune
Tema 15.
nooroToBka NMucbMeHHoe
AKCOHOMETPUYECKM
15. COHOMETpUeckne 4 11 JoMallHero 2 JomaluHee
npoekuuun. Teopema 3anaHus 3anaHve
Monbke-LBapua.
noaroToBka NMncbmeHHoe
Tema 16. MNocT HU
16. TSH:M 6. lNocTpoenne 4 13 |momauwHero 2 JgomauliHee
' 3a0aHuns 3a4aHune
NToro 30

5. ObpasoBatesibHble TEXHOJIOTUK, BK/TKOYaA UHTEepaKTUBHblie hOpMbl 0OyUeHUs
OcBoeHve gncunnnuHbl "HaveptatenbHas reoMeTpus U MHXeHepHas KoMnbloTepHas rpaduka”
npeanonaraeTt UCNONb30BaHNE TPAANLMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOMMIA

B BUAE NeKuuii 1 nabopaTopHbIX 3aHSATUIA; MTHHOBALIMOHHBLIX 0Opa3oBaTeNbHbIX TEXHONOIWIA C
NCMNONb30BaHNEM B y4€OHOM MPOLIECCE aKTUBHbIX OOPM NMPOBEOEHUS 3aHATMWIA: BbINONHEHME psiaa
nabopaTtopHbIX 3aHSATUIA C MCNoNb30oBaHWeM nporpamMmel Maple, koTopas no3eonsieT pabotartb C
rpadon4ecknMmn o6 beKTaMm.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tewma 1. NpoekTUBHas reomeTpus - MaTemMaTmyeckasi OCHoOBa HayepTaresibHOM reoMeTpum.
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

[MocTpounTb YeTBEPTYIO rAPMOHNYECKYIO TOYKY K TPEM AaHHbIM.

Tema 2. Uaomopchuam moaenen. MHBapnaHTbl reOMeTPUYECKMX npeobpa3soBaHuUN.

JoMallHee 3aJaHve , NPUMEepPHbIE BONPOCHI:

Jokasatb, 4TO Npu napannenbHOM NPOEKTUPOBAHUM COXPAHAETCS MPOCTOE OTHOWEHNE TPEX TOYEK.
Tema 3. Mogensb lNyaHkape npoekTMBHOM nnockocTu. lNepcnekTusa.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

JlokasaTtb, 4TO Ny4oK NPsIMbIX, Nepecekatowwmnxcs B 6eCKOHeYHO yaaneHHon To4ke, B NepcrnekTee
n3obpaxaeTcs Ny4koM NpPsIMbIX NepeceKkatowmnxcsl Ha NIMHUN ropr3oHTa. 1306pa3nTb WwaxmaTHyo
[OCKY.

Tema 4. T'omonorus.

JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:
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[MocTpounTb Gomrypy roMonorMyHy0 JaHHOW.

Tema 5. Teopema He3apra.

lMncbMeHHOE gomallHee 3afaHue , MpPUMEPHbIE BOMPOCH!:

Jokasatb Teopemy [lesapra.

Tema 6. Poactso.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MMocTponTb couUrypy poaCTBEHHYIO OAHHOM.

Tema 7. Kpusble BTOpOro nopsiaka. 9naunc Kak poacreeHHasi courypa oKpyXHOCTH.
[vcbMeHHOe nomaluHee 3afaHue , NpyuMepHble BOMPOCH!:

[MocTpouTb SNAWMC NO OBYM OaHHbIM CONPSXEHHbIM AMaMeTpam.

Tema 8. HaxoxaeHne NUCTUHHBIX BeNNYUH churyp, 3agaHHbIX B NepcrneKkTmse.
[McbMeHHOEe gomaluHee 3afaHue , MpUMepPHble BOMPOCHI:

HaxoxaeHne NCTUHHbIX pa3MepoB OoTpe3Ka a) nepneHanKynsipHoOro npeaMeTHoOm NIoCKOCTH; 6)
nexaluliero Ha npeagmMeTHOM NNOCKOCTH; B) obLWwero NonoXeHus.

Tema 9. Meton MoHXxa. OpToroHasnbHble NPOEKLUN.

lMvcbMeHHOe nomaluHee 3afaHue , NpyUMepHble BOMPOCH!:

HaxoxaeHne NCTUHHOIO NONOXEHUS TOYKU MO OPTOrOHANbHbLIM NPOEKLNSIM.

Tema 10. Mpsimbie n NOcKoCTN 0CcO60ro 1 obuLero nonoxeHus. NpuUHapNeXHOCTb 3NEMEHTOB.
[MucbMeHHOEe oomaluHee 3afaHue , MpUMepPHbIe BOMPOCHI:

BbIAICHUTb NpUHAANEXMUT N1 ToYKa NPSMON MO UX NPOEKLNSM.

Tema 11. Mpeobpa3oBaHne KOMMIIEKCHOTO YepTexa.

[MucbMeHHOe gomaluHee 3afaHue , NpUMepHble BOMPOCHI:

Mpeobpas3oBaTb KOMMNEKCHbIA YEPTEX METOLOM BpalleHWs, METOAOM 3aMeHbl NMNOCKOCTEN
NpPOoeKLUN.

Tema 12. Cnenbl NpsAMbIX U Nnockocten. BaamMHoe pacrnonoxeHue npsiMbix U N1OCKOCTEWN.
lMncbMeHHOE gomallHee 3afaHue , MpUMEpPHbIE BOMPOCHI:
Vicnonb3ys cnefbl NpsiMbIX YCTAHOBUTb X UCTUHHOE B3aUMHOE pacrofioXeHne B MPOCTPaHCTBe.

Tema 13. OnpepneneHne NUCTUHHbBIX hopM couryp 3aaaHHbIX CBOMMU OPTOrOHaNIbHbIMU
npoeKuusiMu.

[McbMeHHOe gomallHee 3afaHue , NpUMepHble BOMPOCHI:

Onpenenntb UCTUHHbIE pa3Mepbl TPEYrobHMKa 3a4aHHOr0 CBOMMU NPOEKLIMAMM.
Tema 14. CeyeHre MHOrorpaHHMKOB U MOBEPXHOCTEN BpaLLL,eHUS.
[vcbMeHHOe nomaluHee 3afaHue , MpyuMepHble BOMPOCH!:

HanTtn nuHuio nepeceyeHns nupammibl N NPU3MbI.

Tema 15. AkcoHomeTpuyeckue npoekuun. Teopema NMonbke-LlBapua.
[McbMeHHOEe gomaluHee 3afaHue , MpUMepPHble BOMPOCHI:

MocTponTb aKCOHOMETPUYECKYHO MPOEKLMNIO TPEYroNbHOM NMpaMuabl ya0BIeTBOPSIOWYO 3a4aHHbIM
TpeboBaHMAM.

Tema 16. NocTpoeHne TeHeNn.
lMvcbMeHHOe nomaluHee 3afaHue , MpyuMepHble BOMPOCH!:
N306pas3untb Npoekuunn TeHel KoHyca, UMnnHapa, NnupamMmmabl U NpuaMbl HAa NPEAMETHO NNOCKOCTHU.

Tema 17. OnpepeneHne B3aMMHOIO pacrnoyioXXeHUsi 3/IeMEHTOB B NpocTpaHcTBe. Buonmoctb
3N1eMEHTOB.

Tema 18. MeTpuueckue 3apa4ym B akCOHOMETPUYECKUX NPOEKLUSIX.
Utorosas ¢popmMa KOHTpons
9K3aMeH (B 4 cemecTpe)

MpuMepHbIe BONPOCHI K 9K3aMeHY:
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MpuMepHbIE BONPOCHI K 9K3aMEHY.

. Teopema [easapra.

. KpvBble BTOporo nopsaka.

. [locTpoeHune annunca no cConpsXeHHbIM AuameTpam.

. Meton MoHxa.

. MpsiMble 06LWEro 1 YacTHOro NONOXEHUS.

. MacwrabHbiit anamnc.

. KabuHeTHas npoekums.

. Cnenbl Npsamo.

. Cneppl nnockocTu.

. NepemeHa nnockocTen NpPoeKLnu.

. Meton BpaueHus.

. AKCOHOMeTpuryeckas npoekums.

. OcHOBHas Teopema akCOHOMETPUN.

. NapameTpbl OpTOroHanbHOM akCOHOMETPUMN.

. TpeyronbHuK cnepnos.

. OCOBEHHOCTN OPTOrOHaNbHON akCOHOMETPUYECKON NPOEKLNN.
. Mpoekunn ¢ YNcnoBbIMM OTMETKAMM.

. MoHaTtne o nepcnekTuse.

. HaxoxpeHne onuHbl oTpeska, 3a4aHHOro B NepcrnekTunBee.
. Haxox neHve BennynH yrnos, 3afaHHbIX B NepcnekTmBe.

0O NO OB~ WN =
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7.1. OcHOoBHas nuTteparypa:

OcHoBHasl nutepatypa

HauepTtaTenbHas reometpusi: Y4ebHoe nocobue / E.W. Bensikoea, 1.B. 3eneHniit; MNoa pea. M.B.
3eneHoro. - 3-e n3g., ucnp. - M.: UH®PA-M; MH.: Hos. 3HaHue, 2012. - 265 c.: un.; 70x100 1/16. -
(Bobicwee obpasosaHue). (M) ISBN 978-5-16-005063-8, 500 ak3. URL:
http://znanium.com/bookread.php?book=317543

CynpyH, J1. V. T'eomeTpuyeckoe MogenmpoBaHue B Ha4epTaTenbHON reoMeTpun [SNeKTPOHHbIN
pecypc] : Yueb. nocobue / J1. V. CynpyH, E. I'. CynpyH. - KpacHosipck : Cub. doepep. yH-T, 2011. -
256 c. - ISBN 978-5-7638-2212-0. URL: http://znanium.com/bookread.php?book=443218

HauepTtaTenbHas reometpusi: YuebHoe nocobue / O.A. 3aiiues, N.IN. OonHokos, M.K. PeweTHUKOB;
Mog pen. KO.A. 3arnuesa; CI'TY. - M.: HAU UHdpa-M, 2013. - 248 c.: 60x90 1/16. - (Bbicwee
obpasosaHue: bakanaspuar). (n) ISBN 978-5-16-005325-7, 500 ak3. URL:
http://znanium.com/bookread.php?book=363797

7.2. JlononHuTenbHasa nuteparypa:
LononHutenbHasa nutepartypa

NHxeHepHas rpadgouka. Mpaktrukym: YuebHoe nocobue / MN.B. 3enenniin, E.V. Bensikosa; Mog pen.
NM.B. 3eneHoro. - M.: UH®PA-M; MH.: Hos. 3HaHue, 2011. - 303 c.: un.; 70x100 1/16. - (Bbicwee
obpasosaHue). (obnoxka) ISBN 978-5-16-005178-9, 3500 ak3.URL:
http://znanium.com/bookread.php?book=240288

HaueptaTtenbHas reometpus: YuebHuk / C.A. ®dponos. - 3-e n3a., nepepab. n gon. - M.: HAL

NHoppa-M, 2013. - 285 c.: 70x100 1/16. - (Beicwee obpasosaHue: bakanaspwuar). (nepennet) ISBN
978-5-16-001849-2, 1000 3k3. URL: http://znanium.com/bookread.php?book=371460
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OcHoBbl HavepTaTenbHol reomeTpumn.Kpatkuin kypc n cbopHuK 3agay: YuebHoe nocobue / I'.B.
Bynanxe, N.A. I'ywuH, B.A. I'oHyaposa. - M.: KYPC: HAL MH®PA-M, 2015. - 144 c.: 70x100 1/16.
(obnoxka) ISBN 978-5-905554-79-7, 500 ak3. URL:
http://znanium.com/bookread.php?book=479429

7.3. UHTepHeT-pecypcChl:

Bupeonekuuun no HavyepTartenbHon reomeTpuu. - http://www.youtube.com/watch?v=DYcfftW8CDQ

BonbxuH K.A. HauepTtarenbHas reoMeTpusi: 9NeKTPOHHbIE NEKLUKN ANis CTyAeHTOB. - HoBocmbupck,
2008. - http://ng.sibstrin.ru/wolochin/umm/l_ng/ng/index.html

Kpatkuin kypc no HavepTaTenbHOW reoMeTpuun. -
http://mirknig.com/2011/12/13/nachertatelnaya-geometriya-kratkiy-kurs-lekciy.html

Kypc nekuuii no KoMnbloTEpPHON rpadomke. - http://ermak.cs/nstu.ru/kg_rivs/graf/.htm
MpeobpasoBaHne YepTexei. - http://www.youtube.com/watch?v=IYBi8qcveTQ

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHune oucumnnuHel "MpuknagHas Mmatematuka (HadeprtatenbHas reoMeTpusl U MaTemMaTmyeckas
cTatucTvka)" npeanonaraeT UCMONb30BaHNE CReayolero MaTepuanbHO-TEXHNYECKOro
obecneyvyeHus:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €UHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMNIAHOM ayAUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYECKNE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B npoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHaleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbtoTepHbI kKnacc, npeacraensowmii cobon paboyee Mecto npenogasarens n He meHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTtb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTuBHOM KoMMbloTepHon cetn KDY n
HaxoOsiTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNnWmnx POCCUNCKNX YYEHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

AnekTpoHHO-6ubnmnoTeyHas cuctema "KHnuradong", "ZNANIUM".

Lnsi npoBeaeHns NeKUMOHHbIX 3aHATUIA Heobxoauma ayamtopus obopyaoBaHHas NOCKOM,
paccynTaHHas Ha rpynny - 38 4yenosexk.

ns npoBeneHns nabopaTopHbIX 3aHATUIA HEOOXOAMM KOMMbIOTEPHBIA KNacc 060pyA0BaHHbIA
JLOCKOW, paccyUTaHHbI Ha non rpynmnbl - 19 yenosek, COOTBETCTBEHHO - 20 KOMMNbIOTEPOB (1 U3 HUX
ons npenogaeartens). Komnbiotepbl LOMXHbI ObITb OCHaWeHbl nporpammamm "LaTeX", "MAPLE".

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHnto 21.03.01 "Hedoterasosoe neno" n npounto NnoAroToBKN He NPeaycCMOTPEHO .
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