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Mporpammy ancumnnnvHbl paspaboTan(a)(k) 3aBenytowmnii kadoenpon, a.H. (aoueHT) MNMonos A.A.
Kadbenpa reometpumn otoeneHne matematuku , apopov@kpfu.ru ; nabopaHt-uccnegosatens TPOWUH
M.N. HAN Kocmonorus NHetutyT domsnkn , Paul. Troshin@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensimm ocBoeHUst aucumnnuHbl (Moaynst) "®paktanbHas reoMeTpus Npupoabl” SBASIOTCS NOAyYeHne
obyyarowmumncs 6a3oBbIx NPeACcTaBNeHNA 0 dopakTanbHbIX MHOXECTBaX, X CBOMCTBAX, MeToaax
N3Y4EHUS U NOCTPOEHMS, a TakXe NpruobpeTeHne 3HaHWn 0 BOSMOXHOCTM ONMUCAHNS MHOTUX
NPUPOAHBIX MPOLLECCOB ¥ SBNEHWIA NPY NOMOLLM annaparta gopakTanbHO reoMeTpum.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

LaHHas yuebHas oncumnnnHa BkitodeHa B pasgen "B1.B.0B.4 OucumnamHel (Mooynn)" OCHOBHOWA
obpasosaTtenbHol nporpammbl 02.03.01 MaTtemaTtka 1 KOMNbIOTEPHbIE HAYKM U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcst Ha 4 Kypce, 7 CEMECTP.

ducumnnuHa "®pakTanbHas reoMeTpus npmpoabl” BXOOUT B BAPMATUBHYIO YacTb MaTeEMaTn4ecKoro u
€CTEeCTBEHHOHAY4YHOro umkna gucumnnud. anHHas ogucumninmHa norm4eckn npoaonxaet oUCUnnIvHy
"MpakTanbl 1 MHOroobpasus", a Takxe cesidaHa ¢ gucumnnnHoi "MpunoxeHne opakTanos
cToxactmyeckas aguHammka". [Ins ee ycnewHoro ndy4yeHns He06XoAMMbl 3HAHUS N YMEHUS,
nNprobpeTeHHbIE B pe3ynbTate OCBOEHUS NPEALWECTBYOWNX AUCLUNANH: aHANUTUYECKOV reoMeTpuK,
JOYHKLNOHANbHOro aHanusa, HaBblkaMu Nofb30BaHNsA MaTeMaTU4yeckmuM nNporpamMmHbIM
obecneyeHnem (Maxima, Sage, Mathematica, Matlab vnu gp.).

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-7
(0blWeKynbTypHbIe CNocOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMreTeHuun)
OMK-2 CNOCOBHOCTbIO NPEACTaBNSATh aleKBATHYIO COBPEMEHHOMY
(MPOCPECCHOHANBHbIE YPOBHIO 3HAHWUIA HaY4YHYO KapTWHY MpPa Ha OCHOBE 3HaHWS
KOMNETEHLIAN) OCHOBHbIX MOJIOXEHWI, 3aKOHOB M METOA0B €CTECTBEHHbIX HayK

n MaTeMatTukn

OnK-3 CNOCOOHOCTLIO BbISIBNSITb €CTECTBEHHOHAYYHYHO CYWHOCTb
npobnemM, BO3HUKAKOWMX B X040 NPOdeCCOoHanbHOM

NesATeNIbHOCTU, NPUBNEKaTb ANs UX PeLleHns

bun3nko-maTemaTmyeckumin annapar

(npodhbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtaTte 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOHSTUS, NAEWN N MeTobl PpPaKTanbHON reoMeTPUN, OCHOBHbIE anrOPUTMbl MOCTPOEHUS
dopakTasbHbIX MHOXECTB.

2. NONXEH yMeTb:

OPUEHTUNPOBATLCA B CTPYKTYpE Cpp&KTSJ'IbHOVI reomMeTpun, pewatb 3anadn Ha BblHNCIieHne
napameTpoB dopakTanbHbIX MHOXECTB, CTPOUTb pa3nnyHble opakTanbHble MHOXECTBa Ha
KOMMblOTEpPE.

3. DONXEH BnaneThb:
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I.H. (noueHT) Monos A.A. , nabopaHT-uccnenosatens TpowuH M.U.

ppakTanbHO reoMeTpum, HaBblkaMn NOCTPOEHMS dopaKTasibHbIX MHOXECTB.
4. nonXeH OEeMOHCTPUPOBAaTb CNOCOOHOCTb U FOTOBHOCTb:

1) dpakTanbHaa pasMepHoOCTb.

2) [lnuHa 6eperoBoi NMHNN.

3) TpuagHas kpusas Kox.

4) PaamepHOCTb Nonobus.

5) MNbinb KaHTtopa.

6) Kpmsble NeaHo.

7) L-cnctemol.

8) dpakTanbHas pasMepHOCTb KNacTepos.
9) OrpaHnyeHHas ougodoysunein arperaums.
10) MNepkonauus.

11) ®dpakTanbHble BpeMeHHble psabl.

12) OMNMprYeckun 3akoH Xepcra.

13) MeTon HOpMUPOBAHHOIO pasmaxa.

14) ®pakTanbHoe HPOYHOBCKOE OBUXEHME.
15) Camonopobue 1 camoaddUHHOCTb.
16) Ctparerns CMenowm urpbl.

17) ®pakTanbHble NOBEPXHOCTU.

18) MynbTndppaktanbHble Mepbl.

19) lNokasartenb Jlvnwuua-lenbaepa.

20) KoHueHTpaums mepbi.

21) lNocnenosaTtenbHOCTb NoKa3aTenen Macchbl.

22) CBeprIBaHVIe C HECKONbKMMK MacwTabamn ONvHbl.
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4. CTpyKkTypa U cogepXxaHue OUCLMUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBIL: 3a4€eT B 7 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO NS [onycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucCUUnIMHe/ MOAYNIO
TemaTtnyecku NnaH AMcUMNAHBbI/MOAYNSA

Bupabl n yachbl
ayauTOpHOM paborThbl,

Pasnen MX TPYAO0EMKOCTb
N OucuvnnanHbl/ CemecTp clgzg§::au (B yacax) Tekyll(lg.l.:ﬁ) g:;prl
Moayns MpakTK-|abopa-

Nexuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. PpakranbHas pasmMepHOCTb.
OnunHa 6eperosoit nuHMK. TpragHas
kKpuas Kox. 3agayu Ha NOCTpoeHune
" |dopakTanbHbIX KPUBbLIX U BblYUCIEHNE
NX pasMepHoCTEN.

Tema 2. PaamepHocTb nogobus.
Mbinb KaHTopa. Kpusble NeaHo.
2. |3agaym Ha NOCTPOEHNE MHOXECTB 7 25 0 2 0
Tna KaHtopa v Bbl4UCNEHNE NX
pasMepHoCTEN.

Tema 3. KomnbloTepHoe
MOOennpoBaHue ¢ NoMOLLbIO
3. [L-cuctem. HanucaHnue 7 26 2 0 0
KOMMbIOTEPHOW Nporpammbl ons
peannsaunn L-cucrtem.

Tema 4. ®pakTanbHas pasMepHOCTb
Kknactepos. HanvucaHve

4. |KOMMbIOTEPHOWN NPOrpammbl Ans 7 27 0 2 0
BblYMCIEHNS (PpakTanbHO
pa3MepHOCTU KnacTepos.

Tema 5. ObpazoBaHue BA3KMX
nanbLueB 1 OrpaHNyYeHHas

5. |andodpysmen arperauuns. Hanvcanue 7 28 2 0 0
KOMMbIOTEPHON NPOrpammbl 4ns
moLenvposaHusa npouecca OJA.

Tema 6. CooTHOWeEHNS Mexay
OJIVHOW Nnowanbio u 06 beMoM.
6. |3amayn Ha Bbl4UCNEHNE 7 29 0 2 0
COOTHOLWEHM Mexay OJIMHOW
nnowanbo 1 06 HEMOM.
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens

Buabl n yachbl
ay,aMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B yacax)

Tekywiune coopmbl

cemecTpal

MNpaktu-|Na6opa-
Nekuum| yeckune | TOpHbIE
3aHATUS | paboThbl

KOHTpONsA

Tema 7. [poTekaHme n nepkonsums.
Camononobuve nepkonsumMOHHbIX
Knactepos. HanvucaHve
KOMMNbIOTEPHOW Nporpammbl s
MOLENMPOBaHWSA NEPKONALNN.

30

Tema 8. PpakTanbHble BpEMEHHbIe
psObl. OMNUPUYECKUIA 3aKOH XepcTa
N METOL HOPMUPOBAHHOrO pasmaxa.
HanvcaHue KkoMnblOTEpHON
nporpammbl 4ns MOAENNPOBaHUS
BPEMEHHbIX PAAOB M NX
nccnenoBaHms.

31

Tema 9. CnyyaitHoe bnyxaaHue un
hpakTanbl. BpoyHOBCKOE ABMXEHUE.
HanucaHue koMnboTepHOWA
nporpammbl 41 MOLENMPOBAHUS
6POYHOBCKOro ABUXEHWS.

32

10.

Tema 10. Camononobue u
camoadpuHHOCTb. OTnnyne mexay
camononobvem n
camoadgpdomHHOCTbIO. CTpaTerus
CMEeNou urpbl.

33

11.

Tema 11. ®pakTanbHble
noeepxHocTu. [oBepxHOCTK
cny4amnHoro nepeHoca. HanucaHve
KOMMNbIOTEPHOW Nporpammbl ons
NOCTPOEHNA ppakTanbHbIX
NOBEPXHOCTEMN.

34

12.

Tema 12. MynbTudopaktanbHble
Mepbl. PpakTanbHble
nogmMHoxecTsa. HanucaHve
KOMIMbIOTEPHOM NpOorpaMmbl 4ng
NOCTPOEHNA (ppaKkTalbHbIX
MOOMHOXECTB.

35

13.

Tema 13. lNokazaTenb
Nunuwwua-renboepa. KoHueHTpauus
Mepbl. [MocnenoBaTenbHOCTb
nokasarenen maccol. 3agayu Ha
BblYMCNEHNE NnoKasaTens
Nvnwuua-lenbaepa.

36

14.

Tema 14. CepTbiBaHue C
HEeCKONbKMMK MaclwTabaMu ONnHbI.
3apaym Ha cBepTbiBaHME C
HeCKONbKMMK MacwTabamu OinHbI.

37

Tema . torosas popma KOHTpons

3avert

NTtoro

18 18 0
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4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. ®pakTanbHas pa3mepHocTb. [nnHa 6eperoson nuHun. TpuapgHas kpusas Kox.
3apaum Ha nocTpoeHue hpakTanbHbIX KPUBbIX U BbIYUCTIEHNE UX Pa3MEPHOCTEN.

JNeKLMoOHHoe 3aHsiTne (2 4yaca(oB)):

dpakTanbHasa pasmMepHocTb. [nvHa 6eperosoit nuHumn. TpnanHas kpueas Kox. 3amaym Ha
NOCTPOEHNE opakTanbHbIX KPUBbIX 1 BbIYMUCNEHNE UX PA3MEPHOCTEN.

Tema 2. PaamepHocTtb nopo6us. MNMbinb KaHtopa. Kpuebie MeaHo. 3apaum Ha nocTpoeHue
MHoXecTB TMna KaHTopa u BbluMcnieHue ux pasMmepHoCTen.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PasmepHocTb nonobus. MNeinb KaHtopa. Kpusble MNeaHo. 3anayv Ha NOCTPOEHNE MHOXECTB TMNna
KaHTopa 1 BbluMCneHne nx pasmMepHOCTEN.

Tema 3. KOMﬂbIOTepHoe mMmopenvposaHue € NOMOLLbIO L-cuctem. HanucaHune KOMﬂbI'OTepHOﬁ
nporpammbl ans peanv3auumu L-cucrem.

JNleKLMoHHOe 3aHsiTne (2 4yaca(oB)):

KomnbloTepHoe MogennposaHne ¢ NoMoLwbio L-cnctem. HanncaHme KOMnbOTEPHOM NporpaMmbl ons
peanuaaunn L-cuncrtem.

Tema 4. dpakTtanbHasa pa3amMepHOCTb Knactepos. HanncaHue KOMNbIOTEPHOW NporpamMmbl Asi
BbluMCNeHUs1 (ppaKkTanbHON pa3MepHOCTU KNnacTepos.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

dpakTanbHas pasmMepHOCTb KnacTepos. HanucaHve KoMnblOTEPHO NporpaMMbl 4Ns BbIYUCIEHNS
opakTanbHOM PasMepHOCTU KNacTepos.

Tema 5. O6pa3oBaHue BA3KUX NanbLeB U orpaHMyeHHas gudodpysuen arperaums. HanucaHue
KOMMbIOTEPHOM NporpaMMbl N mogenuposaHus npouecca OLA.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

O6pa3zoBaHuie BS3KMX NanbLEB 1 OrpaHnyeHHas audpdpyavert arperaums. Hanvcadve
KOMMbIOTEPHOM Nporpammbl ans MogenmposaHus npouecca OJA.

Tema 6. COOTHOLLUEHUSI MeXAY MIJIMHOW nowLanbio n 06beMoM. 3aaayum Ha BblUMCEHMEe
COOTHOLUEHUN MeXAy OJIMHOW NNoLWanbio U 06bLEMOM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CooTHowWeHMs Mexay AMHON nnowanbto 1 06bemMoM. 3a4ayn Ha BblYUCIEHNE COOTHOLWEHWIA MexXay
ONVHOW Nnowanbio 1 06 beMOM.

Tema 7. NpoTeKkaHne n nepKonsuus. Camonopobue nepKonsALMOHHbIX KnactepoB. HanucaHue
KOMMbIOTEPHOM Nporpammbl As9 MOAENUPOBaHUSA NEePKONSLUN.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MpoTekaHune n nepkonsuusi. Camononobre NepkonsaumMoHHbIX Knactepos. HanucaHme
KOMMbIOTEPHON NporpaMmbl 45 MOAENNPOBAHMS NEPKONALNN.

Tema 8. dpakTanbHble BpeMeHHble psabl. IMNUPUYECKUn 3aKoH Xepcta u meton,
HOPMUpPOBaHHOro pa3maxa. HanncaHue KOMNbIOTEPHOW NPOrpamMmbl AJ1s1 MOAENMPOBAHUA
BPEeMEeHHbIX PsiAOB U UX UCCeO0BaHUS.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

dpakTanbHble BPEMEHHbIE PSObl. DMNMPUYECKUIA 3aKOH XepcTa U METOA HOPMUPOBAHHOIO pasmaxa.
HanncaHvne KOMNbOTEPHOW NPOrpamMmbl ANt MOAENNPOBAHNS BPEMEHHBIX PSOOB U UX
nccnenoBaHus.

Tema 9. CnyuyanHoe 6nyxpaHue u cppaktanbl. BpoyHoBckoe asuxeHue. HanucaHuwe
KOMMbIOTEPHON NPOrpaMMbl AN MOAENMPOBaHMS OPOYHOBCKOro ABUXEHUS.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

CnyyaiiHoe bnyxnaHune n gopakTtansl. bpoyHoBckoe aBuxeHne. HanncaHne KoMNbioTEPHOW
nporpamMmbl 4nsi MOAENMPOBaHNS BPOYHOBCKOrO ABUXEHUSI.

Tema 10. Camonono6ue u camoacpchpmHHOCTb. OTNIMUME Mexay camonopobuem n
camoadpcpmHHOCTbIO. CTpaTternst CMenomn Urpbl.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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npaKkTundeckoe 3aHsitne (2 yaca(os)):

Camononobve n camoadpuHHoCcTb. OTnnMymne Mexay camononobuem n camoaddOMHHOCTbIO.
Ctpaterunsi cMenom urpbi.

Tema 11. dpakTanbHble NoBepxHOCcTU. MoBepXHOCTU cyyaiHoro nepeHoca. Hanucanue
KOMMNbIOTEPHOW NMporpamMmmbl s NOCTPOEHUsi copakTanbHbIX MOBEPXHOCTEN.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

dpakTanbHble NOBEPXHOCTU. NMOBEPXHOCTU CNyYainHoro nepeHoca. HanmcaHue KOMMNbIOTEPHO
nporpamMmbl s NOCTPOEHMS (opakTasibHbIX MOBEPXHOCTEN.

Tema 12. MynbTudppakrtanbHbie Mepbl. DpakTanbHblie NogMHOXecTBa. HanncaHme
KOMMNbIOTEPHOW NporpamMmmbl oA NoCTpoeHus cppakTanbHbIX NOOMHOXECTB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MynbTudppakTanbHble Mepbl. PpakTanbHble NOAMHOXECTBA. HanvncaHne KOMNbIOTEPHOW NPOrpamMMmbl
L5 NOCTPOEHNS cppakTanbHbIX MOAMHOXECTB.

Tewma 13. Nokasarens Jiunwunua-renbpepa. KoHueHTpauunsa mepsbl. lNocneposarenbHOCTb
nokasarenien maccbl. 3apadym Ha BbluucneHne nokasarens Jimnwuua-lenbpepa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

lMokasatenb J'Ianumua-Fenb,uepa. KOHLI,eHTpaLI,I/IFI Mepbl. [MocnepoBaTtenbHOCTb NoKal3aTenen Maccesl.
3anayv Ha Bbl4MCIIEHNE NoKa3aTens ﬂmnmmua-l’enbﬂ,epa.

Tema 14. CBeprIBaHI/Ie C HeCKO/IbKMMU MacLuTabamm ONnHbL. 3apayvm Ha cBepTbiBaHue C
HeCcKOJIbKUMU MacLuTabamm AJ/IUHbI.

npaktnyeckoe 3aHsitne (4 4aca(os)):

CeepTblBaHME C HECKONbKMMKN MacwTabamy OnvHbl. 3a4adn Ha CBEPTbIBAHWE C HECKONIbKUMM
mMacwrtabamm OavHbI.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

dopmblI
Tpyno- |KoHTpoOnsa
€MKOCTb | caMoCTO-
(B yacax) |aTenbHoOMn
pabortbl

Hene- Buabi

N Paspen Ce- ns CaMOCTOATEeNbHOWN
LOVNCLIMMJINHbI mecTp| ceme paboTbl

cTpa CTYOEHTOB

Tema 1.
®dpakTanbHas
pa3MepHOCTb.
InuHa 6eperosoit
nmHuKn. TpragHas 03
:KBpVIBaSI Kox. 2 | o4 3 Mposep-
" |Bamayun Ha Ka
NoCTpOeHune
dopakTanbHbIX
KPUBbIX U
BblYUCNEHNE UX
pasmepHoCTeN.

Tema 2.
Pa3smepHoCTb
nonobws. Meinb
KaHTopa. Kpusble 03
5 MNeaHo. 3apayn Ha 7 | o5 3 Mposep-
nocTpoeHme Ka
MHOXECTB Tuna
KaHTopa un
BblYMCNEHME UX
pas3MepHOCTEN.
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dopmbli
Tpyno- |KoHTpoOnsa
€MKOCTb | caMocCTO-
(B yacax) |aTenbHoOMn
pabortbl

Hene- Buabi

N Paspen Ce- ns CaMOCTOATENbHOWN
LOVNCLMIMJINHbI MecTp| ceme paboTbl

cTpa CTyOEeHTOB

Tema 3.
KomnbroTepHoe
MoLZenupoBaHue ¢
MOMOLLbIO n3
3 L-cuctem. 2 | o6 3 MNposep-
HanucaHnve Ka
KOMMNbIOTEPHOW
nporpammbl ons
peannsauuu
L-cuctem.

Tema 4.
®dpakTanbHas
pasMepHOCTb
KnacTepos.
Hanucanve 03
4. [KOMMblOTEPHOM 7 | 27 3
nporpammbl ons
Bbl4UCNEHUNS
dopakTanbHom
pasMepHOCTU
KnacTepos.

Tema 5.
Obpa3zoBaHue
BA3KMX MasibLEB 1
orpaHuyeHHas
andppysnen n3

5. [arperaums. 7 | 28 3 E;OBep'
HanuncaHwue
KOMMbIOTEPHOM
nporpammsbl ons
MOLENNpPOBaHNS
npouecca OJA.

Tema 6.
CooTHoweHus
mMexay OJIMHON
niowanbto n 03
6. obbemoM. 3apaum 7 | 29 3 MNposep-
Ha BblYMCNEHne Ka
COOTHOLWEHWN
mMexay OJIMHON
niowanbto n
0bbeMOM.

[Mposep-
Ka
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Paspen
LOVNCLMIMJINHbI

Ce-
MecTp

Hene-
na
ceme
cTpa

Buabi

CaMOCTOATENbHOWN

paboTbl
CTY0,EeHTOB

Tpyno-
eMKOCTb
(B yacax)

dopmbli
KOHTpONnS
caMoCTO-
ATeNbHOWN

pabortbl

Tema 7.
MpoTtekaHue U
nepkonsaums.
Camonogobve
NepKONSALUMOHHBIX
KnacTepos.
Hanuncanwne
KOMMNbIOTEPHOW
nporpammbl Ans
MOLOENMPOBaHNS
nepkonsaunmn.

30

03

Mposep-
Ka

Tema 8.
®dpakTanbHble
BPEMEHHbIE pALabI.
SMnmpuyeckunin
3akoH XepcTtau
mMeTon
HOPMMPOBAHHOIO
pasmaxa.
HanucaHwue
KOMMbIOTEPHOM
nporpammbl ons
MOJEeNnMpoBaHnNs
BPEMEHHbIX PSALOB
n nx
nccnenosaHus.

31

N3

[Mposep-
Ka

Tema 9.
CnyyainHoe
bnyxnaHve u
dopakTanbi.
BpoyHoBckoe
OBUXeEHNEe
HanuncaHwue
KOMMbIOTEPHOW
nporpammbl ons
MOJLEenMpoBaHns
HPOYHOBCKOro
OBUXEHMS.

32

03

[Mposep-
Ka

10.

Tema 10.

Camonopnobue v
caMoadoPMHHOCTb |
OTtnunume mexay
camononobuem n
caMoadPPHHOCTbK
Ctpaterus

CMENow urpbil.

33

a3

Mposep-
Ka
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Paspen

ANCUunniinHbl MecTp

Hene-
na
ceme
cTpa

Buabi
CaMOCTONITe/IbHOWN
paboTbl
CTYyAEHTOB

Tpyno-

eMKOCTb
(B yacax)

dopmbli
KOHTpONnS
caMoCTO-
ATeNbHOWN

pabortbl

11

‘[HanucaHune

Tema 11.
®dpakTanbHble
NMOBEPXHOCTMW.
MNoBepxHOCTH
cny4anHoro
nepeHoca.

KOMMNbIOTEPHOW
nporpammbl ons
NOCTPOEHUA
dopakTanbHbIX
NOBEPXHOCTEN.

34

03

Mposep-
Ka

12.

Tema 12.

MynbTudgopakTanbHple

Mepbl.
®dpakTanbHble
NoAMHOXeCTBa.
HanucaHwue
KOMMbIOTEPHOM
nporpammbl ons
NOCTPOEHUSA
dopakTanbHbIX
NOLAMHOXECTB.

35

a3

[MpoBep-
Ka

13.

Tema 13.
[NokasaTenb

JNvnwuua-Tenboepg.

W)

KoHueHTpaums
Mepbl.

NocnepoBaTenbHOGTL/

rnokasartenemn
mMacchbl. 3agadn Ha
BblYUCNEHNE
nokasartens

Jvnwuua-Tenboepg.

W)

36

03

[Mposep-
Ka

NTtoro

36

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpPMbl 06yUYeHus
aKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBELEHMWS 3aHATUIA (MHTEPaKTMBHASA NpPe3eHTaLus

KOMMbKOTEPHOro MoaenmpoBaHnAa Ha H0yT6yKe C nomMoubto I'IpOGKTOpa).

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTU, MPOMeXYTOYHOW
aTTecrauum rno MToraMm OCBO€HUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune

CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. ®pakTanbHas pa3mepHocTb. [nnHa 6eperoson nuHun. TpuapgHas Kpusas Kox.
3apaum Ha nocTpoeHue chpakTanbHbIX KPUBbIX U BbIYUCIIEHNE UX Pa3MEPHOCTEN.

[MpoBepka , NPUMEPHbIE BONPOCHI:
Mpoeepka [13
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Tema 2. PaamepHocTtb nopobus. Meinb KaHtopa. Kpusble MNMeaHo. 3apaym Ha NocTpoeHue
MHoOXecTB TMna KaHTopa v Bbl4uCnieHue ux paaMepHOCTEN.

MpoBepka , NpUMepHbIe BONPOCHI:
Mpoeepka O3

Tema 3. KomnbwTepHoe mMmopenuvposaHue € NOMOLLbLIO L-cuctem. HanucaHune KOMﬂbPOTepHOﬁ
nporpammbl onsg peanv3auuvv L-cucrem.

[MpoBepka , NPUMEpPHbIE BONPOCHI:
Mposepka [13

Tema 4. PpaKkTanbHasa pa3MepHOCTb KnactepoB. HanucaHue KomnblOTEpPHOM NPOrpaMMbl Ans
BblyMCneHusi ppakTanbHOWU pa3smMepHOCTU KNnacTepoB.

MpoBepka , NpuMepHbIE BONPOCHI:
Mpoeepka O3

Tema 5. O6pa3oBaHue BA3KUX NanbLeB U orpaHMyeHHas gudodpysuen arperaumsa. HanucaHue
KOMMbIOTEPHOM NporpaMMbl oNns mogenuposaHusa npouecca OA.

[MpoBepka , NPUMEPHbIE BONPOCHI:
Mpoeepka [13

Tema 6. COOTHOLLUEHUSI MeXAY MIJIMHOW nnowLanbio u 06beMoM. 3a4ayum Ha BbluMCeHne
COOTHOLLUEHUN MeXAy OJIMHOW NNoLwanbio U 06bEMOM.

MpoBepka , NpyMepHbIE BONPOCHI:
Mpoeepka O3

Tema 7. NpoTeKkaHne N nepKonsuus. Camonopobue nepKonsALMOHHbIX KnactepoB. HanucaHue
KOMMbIOTEPHOM NporpamMmmbl Af8 MOAENUPOBaHUSA NepPKONSLUN.

MpoBepka , NpUMepHbIe BONPOCHI:
Mpoeepka 13

Tema 8. dpakTanbHble BpeMeHHble paabl. IMNUPUYECKUn 3aKoH XepcTa U meton,
HOPMUPOBaHHOro pa3smaxa. HanncaHue KOMNbIOTEPHOW NpPOrpamMmbl Ajsi MOAENUPOBaHUA
BPEeMEeHHbIX Psi0OB U UX UCCIe00BaHUSA.

[MpoBepka , NPUMEpPHbIE BONPOCHI:
Mposepka 13

Tema 9. CnyuaniHoe 6nyxpaHue u copaktanbl. BpoyHoBckoe aBuxeHune. HanucaHue
KOMMNbIOTEPHOM NpOrpaMMbl Ajisi MOOenMpoBaHusi 6pOYHOBCKOIro ABUXEHUS.

MpoBepka , NpUMepHbIe BONPOCHI:
Mpoeepka O3

Tema 10. Camonono6ue u camoacphpmHHOCTb. OTAIMUMe Mexay camonopobuem n
camoadppuHHOCTbIO. CTpaTerusi CMesion Urpbl.

[MpoBepka , NPUMEpPHbIE BONPOCHI:
Mposepka [13

Tema 11. PpakTanbHble noBepxHOCTU. [loBepxHOCTU cnyyarlHoro nepeHoca. HanucaHve
KOMMbIOTEPHOM NporpamMmbl 4151 NOCTPoeHUs1 cppakTanbHbIX MOBEPXHOCTEMN.

MpoBepka , NpUMepHbIE BONPOCHI:
Mpoeepka O3

Tema 12. MynbTudppaktanbHbie Mepbl. DpakTanbHblie NogMHOXecTBa. HanucaHue
KOMMNbIOTEPHOW NporpamMmmbl OAs NOCTpoeHUs cppakTanbHbIX NOOMHOXECTB.

[MpoBepka , NPUMEPHbIE BONPOCHI:
Mpoeepka [13

Tewma 13. Nokasarens Jiunwunua-renbnepa. KoHueHTpaunsa mepsbl. lNocneposarenbHOCTb
nokasarenien maccbl. 3apa4ym Ha BbluucneHne nokasarens Jimnwuua-lenbpepa.

MpoBepka, NpUMepHbIE BOMPOCHI:
Mpoeepka O3
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Tema 14. CBeprIBaHMe C HeCKONbKMMU MacluTabamu onnHbl. 3agaum Ha cBepTbiBaHue C
HEeCKONIbKUMU MacLuTabamMu OJINHbI.

Nrtoroeas chopma KoHTpons
3ay4eT (B 7 cemecTpe)

MprMepHbIe BONPOCHI K UTOrOBOM (0OPME KOHTPONS

B TeyeHune cemecTpa CTyOeHTbl pewaroT 3a4a4u, ykasaHHble npenogasaTenem, K Kaxnomy
cemmHapy. CamocTosTeNnbHOE N3yyeHre npegMeTa OCyLWeCcTBASAETCS CTyAeHTaMM No nocobmsam 13
cnucka OCHOBHOWM nuTeparypbl.

B koHue npoBoanTtcs 3a4eT. OueHka BbICTaBNSETCS NO pe3ynbTatam paboTbl B TEHEHNE CeMecTpa U
oTBEeTa Ha 3a4eTe. Ha 3ayeTe cnpalwmBaeTcs ABa BONPoca U3 pasHbiX TEM NPOrpaMMbl 4AHHOW
OUNCUMNNINHDI.

7.1. OcHOBHas nuTeparypa:

1. Kypc ondbdbepeHumanbHoi reometpum n tononorum : y4ebHuk / A. C. MuweHko, A. T. domeHko .?
WN3n. 3-e, nepepab. n gon. ? CaHkT-MeTtepbypr : NlaHub, 2010 .? 502 c. : un. ; 22 .? (YuyebHrkn ons
By308B, CneunanbHas nutepatypa) .? Npen. n3a. Het .? ISBN 978-5-8114-0966-2 ((B nep.)) , 1000.

2. MuweHko, A.C. Kypc anddepeHumanbHOM reoMeTpmm 1 Tononornm [OneKTPoHHbIR pecypc] :
y4yebHoe nocobue / A.C. MuweHko, A.T. doMeHko. ? OnekTpoH. aaH. ? CaHkT-MNeTepbypr : JlaHb,
2010. ? 512 c. ? Pexwum goctyna: https://e.lanbook.com/book/617. ? 3arn. ¢ akpaHa.

3. Mpumakos, [. A. FeomeTpuns 1 Tononorns [SnekTpoHHbI pecypc] : y4eb. nocobue / . A.
Mpumakos, P. 4. XammaoynnuH. - 2-e naa., nepepab. n gon. - M.: MOrIIA, 2011. - 272 c.
(YHuBepcutetckas cepus). - ISBN 978-5-902597-13-1. - Pexxum goctyna:
http://znanium.com/catalog/product/451172

7.2. lononHuTenbHasa nureparypa:
1.MpocTo dppaktan / Cepreit LdemeHok.?CaHkT-MNeTepbypr: CTtpaTa, 2012.7163

2. [lnHammyecknii xaoc: Kypc nekumin: yiebHoe nocobue ons CTyAeHTOB BbICLIMX YHEOHbIX
3aBeneHuii, obyyarowmxca no usnyeckmm cneumansHoctam / C. M. KyaHewos.?[2-e n3a., nepepab.
n gon.].?Mocksa: ®usmarnut, 2006.7355 c.

3. UrynecmaH, KoHcTaHTMH Bopurcosny. dpakTtanbHas reoMeTpus [anekKTpOoHHbIA pecypc] /
WrynecmaH KoHcTaHTUH Bopucosuny; KasaH. roc. yH-T.?9neKTpoHHble AaHHble (1 gpann: 3,53
M6).?KazaHb. KI'Y2010.?3arn. ¢ akpaHa.?Pexum goctyna: oTKpbITbIi .?

7.3. UHTEepHeT-pecypcChl:

M3patenbckas cuctema LaTex - http://miktex.org/

Kartanor ccbinok Ha canTtbl 0 gonaktanax - http://fractals.chat.ru/
Canrt o cppaktanax - http://library.thinkquest.org/26242/
Cuctema Maxima - http://maxima.sourceforge.net/
CynepdpakTansl - http://www.superfractals.com/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve oncunnnvHbl "®paktanbHas reoMmeTpus Npupoabl” npeanonaraeT UCNob3oBaHne
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:
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KomnbloTepHbIli knace, npeacrasnsowmii cobor paboyee MecTo npenofasatens u He meHee 15
pabo4mnx MECT CTYLEHTOB, BK/IIOHAIOLWNX KOMIMbIOTEPHbIV CTOM, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTEpPbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

Y4ebHble ayantopun Ons NPoBeneHns NEKUMOHHBIX 1 CEMUHAPCKMX 3aHSATUIA. A TakXe NpoekTop,
3KpaH 1 HoyTbyK C yCTaHOBNEHHBbIM MaTeMaTU4eCKM NporpamMmMHbiM obecnedeHnem (Maxima unu
Mathematica) n yctaHoBneHHOM nagarenbckon cuctemon LaTeX.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHnio 02.03.01 "MaTtemartunka 1 KOMNbOTEPHbIE HAYKN" 1 NPOOMNIO NOATOTOBKN
MaremaTnyeckoe 1 KOMMbIOTEPHOE MOLENNPOBAHNE .
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AsTop(bl):

Monos A.A.

TpowwH MN.U.

" 201 __r.
PeueH3eHT(bl):

Cocos E.H.

" 201 __r.
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