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BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yaeOHOM roly Ha 3aceJaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH
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kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH
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3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHeHus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH
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3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuu Kaheapbl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: OBnageHNe OCHOBHBIMHU MOHATHAMHE (hpaKTaTbHONW T€OMETPUHN U 03HAKOMIICHHE C €€ COBPEMEHHBIM COCTOSHHEM, €
MPUIOKEHUSIMU U KIACCUYECKUMHU Pe3yIbTaTaMH, OTHOCSIIUMUCS K 3TON 00NacTH.

1.2 | 3a0auu: * monroToBKa CTYJEHTOB IJIsi HAYYHO-HCCIIEIOBATENbCKOM M MPAKTUYECKON JIESITENFHOCTH B 001acTn
(pakranbHON TeoMeTprr, PpaKTaIBHOTO aHAIN3A U UX MPWIOKCHUH

. pa3BHUTHE OOIIEH MAaTEMaTHYECKOH KyIbTYpsl B ()OPMHUPOBAHHE Y CTYACHTOB IIOHUMAHUS PONN (PpaKTaIbHON
TEOMETPUH B Pa3BUTUU MaTEMAaTHYECKOTO aHAM3a, B MPUKIATHON MaTeMaTHKE M €CTECTBEHHBIX HayKax;

. (dbopMupoBaHue HABBIKOB pabOTHI C HOBBIMH HAyYHBIMHU ITyOJIMKAIHUAMH.

. (hopMupOBaHHE HABBIKOB KOMIBIOTEPHOTO MOJAEITHPOBAHUS (PPaKTAIBHBIX OOBEKTOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazpen) OOIT: | b1.B.1B.04

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | ®yHKUMOHAIBHBIN aHAIN3

2.1.2 | MaremaTuueckuii aHajan3

2.2 | JucuunJnMHbI M MPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE TAHHOMH THCHUILINHBI (MOIYJ/Is1) HEOOX0AMMO KaK
npeiIecTBYIOIIee:

2.2.1 | BeImoHEHNE | 3alMTa BHITYCKHON KBAM(MUKAIIMOHHON pabOThI

3. KOMIETEHLMH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIIUTIINHBI
(MOJLY.JIsT)

IIK-2: Cnoco6eH uckaTh HyXKHble MCTOYHUKH HH()OPMALIMU U JaHHbIE, BOCHPUHUMATDh, AHAJIU3UPOBAThH, 3AlIOMUHATDH U
00padaThIBaTh NPOrpaMMHBII KO MH(OPMAIMHU € MCIO0Ib30BAHUEM HH(POBBIX CPEACTB, a TAKIKE C IOMOIIbIO AITOPUTMOB
H MIPOrpamMm ¢ neJbio 3¢ GeKTHBHOIO HCMOIb30BaHNSI HHGOPMAIUM VIS pelieHus NpodecCHOHAIBHBIX 32124 C Y4eTOM
OCHOBHBIX TPeOOBaAHUIT HHPOPMALIMOHHOI 0€30MACHOCTH

HNI-1.1TK-2: 3HaeT cnoco0bl 1 METOABI MOUCKA, BOCIPUATHS, XPAHEHH, AHAJIN3A, epeaadn U 00padoTKku HHPOPMALIMHU U
JAHHBIX, HEOOXOIMMBIX /IJIsl peleHHsI MOCTABJIEHHOI 3a]a4H, ¢ TOMOIIbIO IM(POBBIX CPEACTB, ATTOPUTMOB M MPUKJIATHBIX
nporpamMmm

3HaeT criocoOBl ¥ METOIBI ITONCKA, BOCHPHUATHS, XPaHSHHMS, aHAJIN3a, TTepeiaur HH(POPMAIMN U TaHHBIX, HEOOXOIUMBIX JUIS
pelIeHus HOCTAaBIEHHOM 3a1a4H, ¢ TTOMOIIBIO IT(POBBIX CPEACTB, ATOPHUTMOB U IPUKIIAAHBIX IIPOrPaMM

NA-2.11K-2: HMeeT NpaKTHYECKUI ONBIT IOUCKA, BOCIIPUATHS, XPAHEHHs, AaHAJIN3a, Nlepejadd U 00padoTku uHGoOpManuu
H JAHHBIX € IOMOLIbI0 HU(POBLIX CPEICTB, AJITOPUTMOB U MPHKJIAJHBIX IPOrPaMM € LeIbI0 PelleHHs MOCTABIEHHbBIX
3a1a4

VmMeer Ha IMPaKTUKE UCKATb, BOCIPUHUMATD, XpaHUTh, aHAJIU3UPOBATh, II€PEAaBaATh I/IH(I)OpMaLII/IIO U JaHHBIC C ITIOMOIIIBIO
I.IPI(I)pOBBIX CpCACTB, AJITOPUTMOB U NIPUKIIAAHBIX IIPOTrpaMM C LCJIbIO PCHICHUA IMTOCTABJICHHBIX 3a1a4

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIUHBI (MOOYJISA)

Kon HaumenoBanue pa3ienoB u Tem /Bujag | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unre | Ilpumeuanue
3aHATUSA 3aHATUSA/ Kypc 197074 PAKT.
Paznen 1. Tonosnorus
THIIEPIPOCTPAHCTB.
1.1 Tormosorust rUMepnpocTpaHcTs. /JIek/ 8 4 Na-1.11K-2 JI.1J12.1 0
Na-2.11K-2
1.2 Tonomnorust runepnpoctpancTs. /J1ad/ 8 4 NA-1.I1IK-2 JI1.1J12.1 0
Na-2.11K-2
1.3 IToaroroBka K NpakTUYECKUM 3aHATHSIM, 8 14 WJI-1.11K-2 JI1.1J12.1 0
BBIMOJIHEHHE JIoMaITHero 3aaanus. /Cp/ NJ-2.11K-2
Paznen 2. CTpyKTypHBIE TEOpEMBI B
TeOPHHU CaMONOJ00HBIX MHOXKECTB.
2.1 CTpyKTypHBIE TEOPEMBI B TEOPUH 8 4 NA-1.I1K-2 JI1.1J12.1 0
caMoII0100HBIX MHOXeECTB. /JIek/ WJ1-2.11K-2




2.2 CTpyKTypHBIE TEOPEMBI B TEOPHU 8 4 na-1.11K-2 J1.1J12.1 0

CcaMonoA00HBIX MHOXKECTB. /J1ab/ WI-2.11K-2
2.3 IToaroroBka K MpakTUYECKUM 3aHITHSIM, 8 14 WJI-1.1IK-2 JI1.1J12.1 0
BBITIOJTHEHHE JJoMaITHero 3ananus. /Cp/ NJ-2.11K-2

Pasnen 3. Mepa u pa3mepHocTh
CaMoONO00HBIX MHOKECTB.

3.1 Mepa 1 pa3sMepHOCTb CaMOIIOJOOHBIX 8 4 NA-1.I1IK-2 JI1.1J12.1 0
MHOKecTB. /JIex/ WI-2.11K-2
32 Mepa 1 pa3sMEpHOCTH CaMOIIOTOOHBIX 8 4 NA-1.IIK-2 JI1.1J12.1 0
MHOXecCTB. /J1ab/ Na-2.11K-2
33 IToaroroBka K MpakTUYECKUM 3aHATHUSIM, 8 14 NAa-1.11K-2 JI1.1JI12.1 0
BBIMOJIHEHHE IOMAIHero 3ananus. /Cp/ WI-2.11K-2
Pa3znen 4. luckpeTHbie TMHAMIYECKHE
CHCTEMBI.
4.1 JlcKpeTHblE TUHAMUYECKUE 8 6 NA-1.I1IK-2 JI1.1J12.1 0
cucremsl. /JIex/ Na-2.11K-2
4.2 JuckpeTHble TMHAMUYECKHE 8 6 Na-1.11K-2 JI.1J12.1 0
cuctemsl. /J1a6/ WI-2.11K-2
4.3 IToaroroBka K MpakTUYECKUM 3aHATHSIM, 8 20,1 | UO-1.TIK-2 JI1.1J12.1 0
BBITIOJTHEHHE JJoMaITHero 3ananus. /Cp/ NJ-2.11K-2
Pazpnen 5. KoncyabTanum
5.1 Koncynpranus no nucrmrminae /KoHc/ 8 0,9 NAa-1.11K-2 0
na-2.11K-2
Pa3zzaen 6. IlpoMekyTouHAasi aTTeCTAIUS
(3auéT)
6.1 ITonroToBka k 3a4éry /3auét/ 8 8,85 | UJ-1.ITK-2 0
Na-2.11K-2
6.2 KonrakTHas padora /KCPATT/ 8 0,15 | NUA-1.IIK-2 0
na-2.11K-2

5. ®OHJ OIEHOYHbBIX CPEJCTB

5.1. [losicHuTEeILHAA 3alIHCKA

1. Ha3nauenue ¢oHga orieHOUHBIX cpeAcTB. OLEHOUHbIE CPEACTBA NIPEAHA3HAUCHBI UL KOHTPOJIS M OLIEHKH 00pa30BaTeNbHbIX
JOCTHKEHHIH 00yJaoMmuXcsl, OCBOUBIINX IPOTPaMMy JUCIUIUIHHB DpakTaabHAs TEOMETPHSL.

2. ®oHA OLIEHOUHBIX CPEJICTB BKIIOYAET KOHTPOIbHBIE MaTEpHANIbI IS IPOBEICHUS TEKYIETO KOHTPOIS B hopMe BOIIPOCOB K
3a4eTy, TECTOB, KOJIIOKBIYMOB, HHANBUAYalIbHBIX 3aJaHUIl U KOHTPOJIBHBIX PaboT.

5.2. OueHo4HblIe cpecTBA S TEKYIIEro KOHTPOJIs

OHGHO‘{HHC CpeaACTBa AJIsA TEKYLIECTO KOHTPOJIA IPUBEACHEBI B HpI/IJ'IO)KeHI/II/I Nel.

5.3. TeMbl NHCbMEHHBIX padoT (3cce, pedpepaThl, KypcoBbie padoTHI U 1P.)

Tembl mucbMeHHBIX paboT npuBeneHsl B [Ipunoxenun Nel.

5.4. OueHo4HbIE CPEACTBA 1JIsl IPOMEKYTOUYHON aTTecTanuu

Bompocs! k 3auery

. CpoiictBa Xaycnop¢oBa pacCcTOSHUS.

. BepxHue n HI)XHHUE TpEIEIBL.

. Teopema 0 MOJIHOTE THIIEPIPOCTPAHCTBA.

. Teopema XaTuMHCOHA.

. YCII0BHE OTKPBITOTO MHOXKECTBA.

. ®opmyna MopaHa

. CpoiictBa KanTOopoBa MHOXECTBA.

. ACCOITMMPOBAHHOE CEMEUCTBO MOJO0MIA.

. CBSI3HOCTH aTTPAKTOpa IUIIIEpa.

. Onpenenenne camoadGuHHOTO Taia.

. Teopema bannara-I'pada.

. PasmepHOCTE IOIO0HS.

. Mepa Xaycnopda u ee cCBOHCTBa.

. Pasmeprocts Xaycmopda.

. YcI0BHE HONOKUTEINBHOCTH MEPBI.

. Tononorust 1 MeTpUKa WHIEKCHOTO IPOCTPAHCTBA.
. luBapuanTHast Mmepa Ha caMO10100HOM MHOKECTBE.
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Kpurepun oneHuBaHMA:
- CTYJCHT 3HaeT (POPMYIMPOBKHU BCEX OIPEAEICHUIH M MOXKET IIPUBOIUTH IPUMEPHI K HIM;
- CTYJCHT 3HaeT (POPMYIMPOBKHU BCEX YTBEPKACHUH U TEOPEM;

- pelIeHBl BCE MHANBUAYAIbHBIC 3aaHUs;

- KOHTPOJIBHBIE PAOOTHI PELICHB! HA OIEHKH HE HIKE YIOBICTBOPUTEIBHO.

6. YHAEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. PekoMenayeMas iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, roj On. agpec
JI1.1 | Terenor A.B., ®pakranpHas reoMeTpus: yaeOHoe ocooue T'opHo-AunTaiick: http://elib.gasu.ru/index.p
Baynun LA, PUOTATY, 2013 hp?
Kamanyraunaos K.T'. option=com_abook&view
=book&id=719:fraktalnay
a_
geometriya&catid=5:math
ematics&ltemid=163
6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENU 3aryaBue WznarenscTBo, roj On. axpec
JI2.1 |UmanoB A. O., KoMmbproTepHas reoMeTpus: PaKTHKYM Mocksa: Untepret- | https://www.iprbookshop.
Wnsrotko [. I1., YHusepcurer 1u/120478.html
Hocosckwuit [u ap.] T HudopmannoHHBIX
B. Texnonorui

(MHTYUT); Aii [In
Ap Menua, 2022

6.3.1 Ilepeyennb MPOrpaMMHOI0 odecneyeHust

6.3.1.1 | MS Office

6.3.1.2 | IFS Builder 3d

6.3.1.3 | MikTex

63.14

Kaspersky Endpoint Security ams 6uzneca CTAHTAPTHBIN

6.3.1.5 | Moodle

6.3.1.6 [NVDA

6.3.1.7 | Aunexc.bpaysep

6.3.1.8

FRACTRACER evaluation version

6.3.1.9 | LibreOffice

6.3.1.1 |PEJ1 OC

6.3.1.1 |[MS WINDOWS

6.3.2 TlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

baza naHHBIX «eKkTpoHHas OnOIMoTeka ['OpHO-ANTalCKOro TOCYIapCTBEHHOTO YHUBEPCUTETA))

6.3.2.2

DnekTpoHHO-O0nbIHoTeuHas cuctema IPRbooks

6.3.2.3

Me)KBySOBCKaSI OJICKTpOHHAaA OoubIHMoTeKa

7. OBPA3BOBATEJIBHBIE TEXHOJIOI'MU

poOIeMHast JIEKIUS

KOH(epeHIINs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAYJIS)

Homep aynuropuu | Hasnauenue OcHOBHO€ OCHallleHHe



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=719:fraktalnaya-geometriya&catid=5:mathematics&Itemid=163
https://www.iprbookshop.ru/120478.html

211 b1 KomnprotepHsiii kiace. YaeOHas Pabouee mecto npenonaBatens. [locamounsie MecTa
AyANTOPUS JUIS TIPOBEACHUS 3aHITHIH oOyuaronuxcs (10 KOJIMYeCTBY 00yJaromuxcs),
JIEKIIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO [ KOMITBIOTEPHI € TOCTYIIOM K MHTEpHET
THUIIA, KypCOBOTO MMPOEKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadOT), TPYIIOBBIX
W MHAMBUIYJIbHBIX KOHCYJIbTAIHH,
TEKYIIET0 KOHTPOJIS ¥ IPOMEXYTOUHOM
arrectauuu. ITomemenue s
CaMOCTOSATENBHOM paboThI

209 b1 KommnbrorepHslif kimace. Yuebnas Pabouee mecto npenoaasarens. [locagounsie Mecta
ayAUTOPHS JUTS IPOBEACHUS 3aHATUI oOyuaronuxcs (1o KOJIMUECTBY 00y4aIoMInXCs).
JIEKIIMOHHOTO THIIA, 3aHATUI ceMUHApCKoro | MapkepHas yueHH4YecKast JOCKa, 3KpaH,
TUIA, KypCOBOIO MPOCKTUPOBAHUS MyJIbTUMEAUANPOEKTOP, KOMIIBIOTEPHI C TOCTYIIOM B
(BBITIOJTHEHUS KYPCOBBIX paboT), rpynnoBeix | IHTEpHET
1 MHAWBUTyAJIbHBIX KOHCYIbTAINH,
TEKYIETO0 KOHTPOJIS ¥ IIPOMEKYTOUHOMH
atrectranuu. [lomemenne s
CaMOCTOSITEIIEHOW PabOTHI

207 b1 Jlekunonnas aynuropus. YdeOHas YdeHudeckas 10CKa, MPOEKTOP, IKpaH, CHCTEMHBIH OJIOK,

AyIUTOPHUS JUISl IPOBEICHNUS 3aHIATHIH
JICKLOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO
THIIA, KyPCOBOTO IPOSKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX PadoT), TPYMIOBBIX
U HHIMBUAYaIbHBIX KOHCY/IbTALlUH,
TEKYILEr0 KOHTPOJISI U TIPOMEIKYTOUHOMN
aTTecTalu

NOCaJ04HbIe MecTa 00yJaroIuXcs (110 KOJIHYECTBY
oOydJaroruxcs), pabodee MecTO MperoIaBaTeNs

9. METOJUYECKHE YKA3AHMS JJI51 OB YYAIOIINXCSI IO OCBOEHUIO AU CLHUILIAHBI (MOIYJIST)

Mertoauueckue yKa3aHHs 10 OCBOCHHUIO JUCIMILIAH (MOyIeil)

Jlexmun, ¢ OJJHOM CTOPOHBI — 3TO OJHA U3 OCHOBHEBIX (JOPM YIEOHBIX 3aHATHI B BBICIINX YUeOHBIX 3aBECHUSX, IPEACTABIISIONIAs
co0oif cucTeMaTH4YeCKOE, IOCIE0BATENIFHOE YCTHOE H3II0KEHUE MPENoiaBaTesieM ONpeaeIeHHOTO pa3/ena KOHKPETHON HayKH TN
y4eOHOI AUCUUIUINHEL, ¢ APyroi — 3To ocobas GopMa caMOCTOATEIBHOM paboThl ¢ yUeOHBIM MaTepHatoM. JIeKuus He 3aMeHsIeT
€000} KHUTY, OHa TOJIBKO ITOJTAJKUBACT K HEl, pacKpbIBask TeMy, IpoOJIeMy, BEIEISS ITTaBHOE, CYIIIECTBEHHOE, Ha UTO CIICAYeT

00paTUTh BHUMAaHHE, YKa3bIBAaeT IIyTH, KOTOPBIM HY)KHO CIIEI0BaTh, JOOMBAsCH IITyOOKOTO MOHMMAHMS IIOCTaBICHHON MIPOOIEMEL, a
He o011eil KapTHHBIL.

PaboTa Ha JIEKIMK — 3TO CIIOXKHBIHA IPOIIecC, KOTOPBIN BKIIOYAET B c€0s TAKHE 3IIEMEHTHI KaK CITyIIaHUE, OCMBICICHHE 1
COOCTBEHHO KOHCIIEKTHpOBaHKE. J{JIst TOTO, YTOOBI JICKIKS BHITOIHHUIIA CBOE Ha3HAYEHHE, BAXXHO MOJATOTOBUTHCS K HEH U ee 3amicu
elle 10 IPUXo/ia NpenoaBarelis B ayAuTopHio. be3 aToro nanbHeliliee BOCIPUAITHE JICKIIMH CTAHOBUTCS CIIOXKHBIM. JIekuus B
YHHBEpPCHTETE pacCUUTaHa Ha OATOTOBICHHYIO aynuropuio. [IpenonaBaTens usiaraer 000 BONPOC, OPUEHTUPYSCH Ha TE
3HaHUSA, KOTOPBIE TOJDKHEI OBITh y CTYICHTOB, YCBOMBIINX MaTepHall BCeX MPEIbIAYIINX JIEKIHNA. BaykHO HAydIUTECS CITyIIaTh
HpPEToaBaTelIs BO BpeMs JICKIIHH, ITOACPKUBATh HEIIPEPHIBHOE BHUMAHNE K BRICTYIAIONICMY.

OJ1HaKo, OJTHOTO CIyIIAHMS HeJocTaToYHO. HeobxoqumMo GpukcHpoBaTh, 3aUCHIBATH TOT HOTOK MH(OPMALIUH, KOTOPbIH
coo0mIaeTcst BO BpeMs JIEKI[UN — HAYYUTHCSI BECTH KOHCIIEKT JIEKIUH, Iie (OpMyIHpOBaIUCh ObI Hanboee BaXKHbIE MOMEHTHI,
OCHOBHBIE MOJIOKEHHS, U3JIaraeMble JIEKTOpoM. JIJ1s BeICHUsI KOHCIIEKTa JIEKIUH CIIeLyeT UCTIOIb30BaTh TeTpaab. Begenne
KOHCIIEKTa Ha JINCTOYKAX HE PEKOMEH/IYeTCsl, IOCKOJIbKY OHM HE TaK yAO0OHBI B HCIOJIBb30BaHUH U 4acTo TepstoTcs. [Ipu
0(hOpPMIICHNH KOHCIIEKTa JEKIIUU HEOOXOJUMO OCTaBIATh MOJIS, T CTYICHT MOXKET 3allicaTh CBOU COOCTBEHHBIE MBICITH,
BO3HHUKAIOIIHE TTAPALIETIHHO ¢ MBICIIIMH, BEICKa3aHHBIMH JIEKTOPOM, a TaK)Ke BOITPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B IIPOIIECCE
CITyIIaHHs, YTOOBI ITOJTyIUTh Ha HUX OTBETHI IIPH CAMOCTOSTENIBHON ITpopaboTke MaTepraa JIeKIUH, IPH N3y9eHHN
PEKOMEHI0BAaHHON JIMTEPATYPhI WIIK HEMOCPEICTBEHHO Y IIPEroiaBaTens B KOHIIE JeKIH. COoCTaBIIsis KOHCIIEKT JIEKINH, CIEAyeT
OCTaBIIATh 3HAYUTENBHBIA HHTEPBAIl MEXy CTPOUKaMH. DTO CBA3aHO C TEM, YTO HHOT/Ja BO3HUKAECT HEOOXOIUMOCTh BITHCATH B
MepBOHAYAIBHBIA TEKCT JEKIUH OJHY MIIH HECKOJIBKO CTPOYEK, NMEIOMINX IPUHIUITAAIBFHOE 3HAUCHNE U TIOUSPIHYTHIX U3 IPYTHUX
MCTOYHHUKOB. PaccTosiHne Mexy CTpoKaMu HEOOXO0AMMO TaKKe JUIs TOAYEPKUBAHUS CJIOB MM LIEJIBIX IPYII CJIOB (Takoe
HOIYEePKUBAHHE BBI3BIBACTCSI HEOOXOANMOCTBIO IPHUBJICYb BHUMAHNUE K JAHHOMY MECTY B TEKCTE IIPH IIOBTOPHOM 4TeHnH). OOBIYHO
TIOYEPKUBAIOT OTIPEJICIICHNS, BEIBOJIBI.

Taxoke BayKHO HOJTHOCTBIO 0€3 BCAKUX U3MEHCHUI BHOCUTD B T€TPab CXEMBI, TAOJIUIIBI, YePTEKH U T.I1., €CJIM OHU TIPEAII0NIAraloTCs
B JieKIH. 171t TOro, 4T00bl COBMECTUTh MEXaHUUYECKYIO 3alIUCh C TIOYTH JJOCIOBHBIM (pUKCHpOBaHHEM HanboJiee BaXKHBIX
TOJIOXKEHHH, MOYKHO HCIIOJIb30BaTh CHCTEMBI YCIIOBHBIX COKpAIlCHUH. B IIepByto odepesib COKpaIaroTcs JIMHHBIE CJIOBA U TE, YTO
MOBTOPSIOTCS B PEUH JIGKTOPA Yale Bcero. IIpu 3ToM caMo CoKparieHne TOKHO OBITh 0 BOSMOXHOCTH KPATKUM.

CemuHnapckue (mpaktuueckue) 3ausatust CaMocTosTeNbHas paboTa CTyIEHTOB 10 HOATOTOBKE K CEMUHAPCKOMY (IIPAKTUYECKOMY)
3aHSTHIO JIOJDKHA HAYMHATHCS C 03HAKOMIICHUS C TUIAHOM CEMUHAPCKOTO0 (IPaKTHYECKOr0) 3aHATHSI, KOTOPBIH BKIIIOYACT B CEOs
BOITPOCHI, BRIHOCHMEIE Ha 00CY)KIEeHHe, PEKOMEHIAINH TI0 TTOJIT0TOBKE K CEMHUHAPY (IIPAKTHYESCKOMY 3aHATHIO), PEKOMEHIyeMYIO
nuTepatypy k Teme. M3yueHne marepuana CieayeT HadaTh ¢ IPOCMOTpa KOHCIEKTOB JIeKIUH. BoccTaHOBHB B mamsITu MaTepHa,
CTYZCHT IIPUBOJUT B CUCTEMY OCHOBHBIC ITOJIOKEHHS TEMBI, BOITPOCHI TEMBI, BBIJIE/ISAs B HEl INIaBHOE U HOBOE, HA YTO 00palanoch
BHHMMaHHE B JIEKIIMH. 3aTeM CIIeIyeT BHUMATEIBHO IPOYUTATh COOTBETCTBYIOIIYIO IJ1aBy yIeOHHKA.

Jnst 6ornee yriayOIeHHOTO H3y4eHUs BOIIPOCOB PEKOMEHYeTCsl KOHCIIEKTHPOBAaHNE OCHOBHON M IOMOJHUTEIBHOH TUTEPaTypBI.




YuTas peKOMEHJOBaHHYIO TUTEPaTypy, HE CTOUT MACCHBHO MPUHUMATH K CBEACHHIO BCE HAMHCAHHOE, CIEAyeT aHAH3HPOBaTh
TEKCT, J[yMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIlMCH 10 XOAY YTEHHMsI, KOTOPBIC IIPEBPAIAIOT YTEHHE B IIPOLIECC. 3aHCH MOTYT
BECTHCH B pa3NnnIHOHN (opMe: pa3BepHYTHIX U MPOCTHIX IUIAHOB, BEIMUCOK (TE3WCOB), AaHHOTAINH W KOHCIIEKTOB.

IMono6pas, oTpaboTaB MaTepHal ¥ YCBOUB €r0, CTyAEHT JOJKEH Ha4aTh HEIIOCPEACTBEHHYIO IOATOTOBKY CBOETO BBICTYIICHUS Ha
CEMHHApPCKOM (IIPaKTUUECKOM) 3aHATHH ISl YEro CleyeT NPOAyMaTh, KaK OTBETHTh Ha KaXK/blil BOIPOC TEMBI.

ITo kaxxgOMy BOIIPOCY IIaHA 3aHATHH HEOOXOAUMO IIOJrOTOBUTHCS K YCTHOMY cooOmmeHuto (5-10 MuH.), ObITh TOTOBBIM MPUHSATH
y4JacTre B 0OCYKI€HHHN U JOTIOJHEHNH JOKJIAI0B ¥ COOOIIeHNH (10 5 MHUH.).

BricTynnenue Ha ceMUHAPCKOM (IIPAKTUYECKOM) 3aHATHH AOJIKHO YIOBIETBOPSTH CIECAYIOUIMM TpeOOBaHUAM: B HEM H3JIararoTCs
TEOPETHUUYECKHUE TTOJIXO0bI K paCCMaTPUBAaEMOMY BOIPOCY, JACTCs aHAIN3 IPUHIUIIOB, 3aKOHOB, TIOHATHI U KaTErOpHi;
TEOPETHUYECKUE MOJIOKEHHS IIOIKPEIUITIOTCS (paKTaMHt, TPUMEPaMH, BEICTYIUICHHE JTOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlaGopaTopHBIC PabOTH! ABISIOTCS OCHOBHBIMH BUJIaMH YIeOHBIX 3aHATHH, HAIIPABICHHBIMH Ha YKCIIEPUMEHTAIBHOE
(IpakTHUeCcKoe) MOATBEPKACHUE TEOPETUUECKUX MOJI0KEHNH U (hopMHUpOBaHUE 00LIeTPO(heCCHOHATBHBIX U MPO(ECCHOHATBHBIX
KoMneTeHIni. OHM COCTABIIAIOT BaXKHYIO YaCTh TEOPETUUECKOHN U NMPO(ECCHOHAIBHON NPaKTHYECKOH ITOITOTOBKH.

B nporecce mabopaTopHOit pabOTH! Kak BUAa y4eOHOTO 3aHATHS CTYICHTHI BBITIOJIHSIOT OHO MIIM HECKOJIBKO 3aJaHUH I10]
PYKOBOJICTBOM IIPEIIOaBaTeNs B COOTBETCTBUHU C H3yJaeMBIM COJACpIKaHHEM yIeOHOTO MaTepHaa.

[Tpu BBIIOTHEHNH O0YUAIOIMMHKCS J1a00PaTOPHBIX padOT 3HAYUMBIM KOMIIOHEHTOM CTaHOBSTCS IPAKTUUECKUE 3a/IaHUs C
HCTIONIb30BAaHUEM KOMITBIOTEPHON TeXHUKH, JJADOPaTOPHO - MpHOOpHOTo 000pyI0BaHMs U Ap. BrmoaHeHHne cTyneHTaMu
71a00PaTOPHBIX PaObOT MPOBOIUTCS C IETBI0: POPMUPOBAHUS YMEHHH, TPAKTHYECKOTO OIBITA (B COOTBETCTBHH C TPEOOBAHMSIMH K
pe3ynbTaTaM OCBOSHHUS JMCUMUILIMHBI, 1 Ha OCHOBAHUH TepeyuHs (JOPMHUPYEMBIX KOMIIETEHINH, YCTaHOBJICHHBIMH padoyeit
HPOrpaMMON JTUCLMILTHHBI), 0000IIEH s, CHCTEMATH3ALMH, YTITyOIeHN)S, 3aKPETUICHNUS OJTyYCHHBIX TEOPETHUECKUX 3HAHMUH,
COBEPIICHCTBOBAHMS YMEHHUH IIPIMEHSTH ITOJydCHHBIC 3HAHUS Ha TIPaKTHKE.

CocraB 3aganuii At 1ab0paTopHOI pabOTHI JOKEH OBITh CINIAHUPOBAH C PACUeTOM, YTOOBI 32 OTBECHHOE BpeMsi OHH MOTTIH
OBITh BBITIOJIHEHBI KAUECTBEHHO OOJIBITMHCTBOM CTY/ICHTOB.

ITpu mraHIpOBaHKUH Ta0OPATOPHBIX PaOOT CIIETYeT YIUTHIBATE, YTO B XOJIC BHIIOIHCHHUS 3aJaHUH y CTYyACHTOB (DOPMHUPYIOTCS
YMEHHUS U IPAKTUIECKHH OMBIT PaOOTHI C pa3IMdHBIMH IPHOOPAMH, YCTAaHOBKaMH, 1a00paTOPHBIM 000pYI0BaHHEM, alapaTypoi,
HPOrpaMMaMH M JIp., KOTOPBIE MOTYT COCTaBIISITh YaCThb NMPO(EeCCHOHAIBHOM NIPAKTHYECKOH OArOTOBKH, a TaAKXkKe
HCCIIe/IOBaTENILCKUE YMEHHMS (HaOII0AaTh, CPaBHUBATH, AaHAITM3UPOBATh, yCTAHABIMBATH 3aBUCHMOCTH, JIeJIaTh BBIBOJBI U
00001eHNsI, CAMOCTOSTEIFHO BECTH HCCIEIOBAHIE, OQOPMIIATE PE3YIbTaThI).

BrimonHeHn0 1a60paTOpHBIX pabOT MpeIIecTBYeT MPOBEpKa 3HAHUH CTYACHTOB - UX TEOPETUUECKOH TOTOBHOCTH K BHINOITHEHHUIO
3a1aHMs.

DopMBI OpraHU3alNH CTYCHTOB IIPH IPOBEACHUHN JTa0OPAaTOPHEIX PaboT: (hpoHTANBHAS, TPYIITOBAsl M HHANBHAyanbHas. [Ipu
(poHTaTBHON (hOpMe OpraHU3aLNH 3aHATHII BCE CTYCHTHI BBIOIHIIOT OMHOBPEMEHHO OJHY H Ty ke padoty. [Ipu rpynmosoit
(hopme opraHuzaluy 3aHATHH OJIHA U Ta ke padoTa BBIOIHAETCS rpynnaMu 1o 2 - 5 yenosek. [Ipu uHaUBUIyanbHOM hopme
OpraHU3aUN 3aHATHH KaX/bIi CTY/ICHT BBINIOJIHSIET UHAWBUIYaIbHOE 3a/laHHC.

Texymmit KOHTPONIb YU4eOHBIX TOCTIDKEHHUIT IO pe3ysIbTaTaM BBITIOIHEHHUS 1a0OPaTOPHBIX PadOT MIPOBOANTCS B COOTBETCTBHH C
CHCTEMOM OIleHUBaHUS (PEHTHHIOBOH, HAKOMIUTENBHOM U JIp.), a Takke popMaMu U MeTogaMH (KaK TPaAUI[OHHBIMH, TaK U
WHHOBAallMOHHBIMH, BKJIIOYasi KOMITBIOTEPHbIE TEXHOJIOTHH), yKa3aHHBIMH B paboueil mporpaMme AUCIUILIMHEL (Momyist). Texymmit
KOHTPOJIb IIPOBOUTCS B ITpeeIaX yIeOHOr0 BpeMEHH, OTBEJCHHOTO pabodnM y4eOHBIM INITAHOM Ha OCBOCHHE TUCIIUTIINHEL,
PE3yaBTATHI 3aHOCSTCS B XKYpPHAN yICOHBIX 3aHATHH.

O0beM BpeMeHH, OTBOJMMBII Ha BBITIOJIHEHHE J1a00paToOpHBIX padoT, MIIaHUPYETCsl B COOTBETCTBUU ¢ yueOHbIM manoM OITOII.
[Tepeuens naboparopusix padot B PI1/], a Taxke KOJIMYECTBO YacOB Ha MX IPOBEJCHHUE JOJKHBI 00ECIIEYNBATh PEATH3ALHIO
TpeOOBaHUH K 3HAHUAM, YMEHHSAM H IPAKTHIECKOMY OIIBITY CTY/ICHTA IT0 AUCIUILUINHE (MOyITio) cooTBeTcTBYtommeit OITOIT.
CamocTosTensHas paboTa 00yJaroIuXcsi— 3TO IIaHUpyeMas yueOHasi, yaeOHO-HuCcCIe0BaTeNbCKasl, HAyIHO-HCCIIeA0BaTEIbCKAs
pabota, BBITIOIHAEMAs BO BHEAYJUTOPHOE BpeMsl 10 3aJIlaHUIO ¥ IIPH METOIMYECKOM PYKOBOJICTBE MPENoaBaTelis, Ho 6e3 ero
HETIOCPECTBEHHOTO YJacTHsl.

O0BEeM CaMOCTOSTENBHOM PabOoTHI OMpeeNieTesl y9eOHBIM IITIAHOM OCHOBHOM IpO(hecCHOHATFHOM 00pa30BaTeIbHONIIPOTPAMMBI
(OITOII), paboueii mporpaMMoii AUCHUTLTUHBI (MOIYIIA).

CamocrosiTenbHast paboTa OpraHu3yeTcsl ¥ IPOBOJUTCS C LETb0 (POPMUPOBaHUS KOMIIETEHINH, TOHMMAEMbIX KaK CIIOCOOHOCTh
NPUMEHSTH 3HaHUS, YMEHHS ¥ TMIHOCTHBIE Ka4eCTBa JUIS YCIICITHOM MPaKTHIECKOH NeSTeIbHOCTH, B TOM YHCIIE:

- (hopMHpOBaHUS yMEHUI! [0 TIOMCKY M UCTIONB30BAaHUIO HOPMATHBHOM, IPaBOBOM, CIIPaBOYHON U CHEHAIBHON JINTEPATYPHL, a
TaKKe JAPYyruX UCTOYHUKOB MH(OPMALINY;

- KA4YeCTBEHHOTO OCBOCHUSI M CHCTEMATH3aINH MOTyIeHHBIX TEOPETHUECKUX 3HAHUH, UX YIIIyOJICHUS U paclInpeHus o
HNPUMEHCHHUIO Ha YPOBHE MEXIIPEIMETHBIX CBA3EH;

- popMupoBaHUs yMEHUS IPUMEHATH MOJIyYeHHbIE 3HAHHUS Ha MPAKTHKE (B MPO(ECCHOHATIBHOM AesITeIbHOCTH) U 3aKPETICHUS
HPaKTHYECKUX YyMEHHUH 00ydJaromuxcs;

- Pa3BHUTH O3HABATEIBHBIX CIIOCOOHOCTEH, POPMHIPOBAHMSA CAMOCTOSTEIEHOCTH MBIIUICHAS 00yJalOIINXCs;

- COBEPIIICEHCTBOBAHMSI PEUEBBIX CIIOCOOHOCTEH 00YJatOIINXCS;

- (hopMHpOBaHHS HEOOXOIMMOTO YPOBHS MOTHBALMK O0yYAIOINXCS K CHCTEMAaTHIECKOH paboTe Jyls MOTy4eHUs 3HAaHUH, YMEHUH U
BJIAZICHUH B ITEPHOJ] y9eOHOTO ceMecTpa, aKTHBHOCTH O0YJarOIIHXCs, TROPUECKOI MHHUITMATHBEL, CAMOCTOSTEITBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAHHOCTH;

- popMupoBaHHs CIOCOOHOCTEN K CaMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEeNICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPIIEHCTBOBAHHUIO, CAMOPEATN3AIN U CAMOPETYIISLINN);

- Pa3BHUTHS HAYYHO-MCCIIEIOBATEIECKIX HABHIKOB;

- Pa3BUTHsI HABBIKOB MEKJIMYHOCTHBIX OTHOIICHUII.

K camocrositensHON paboTe Mo AUCIUILINHE (MOJLYIII0) OTHOCSATCS: IPOpab0TKa TEOPETHUECKOr0 MaTepHraa JUCIUILTHHBI
(MOTyIIs1);ITOITOTOBKA K CEMHUHAPCKUM U IMTPAKTHYECKUM 3aHATHAM, B T.4. IIOJITOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBAEMOCTH
oOyuarommxcs(TeKyImas aTTeCTalis); MOAr0TOBKA K JIabopaTOpHEIM paboTam; HOATOTOBKA K MTPOMEKYTOYHOH aTTeCTalluH
(3au€ram, FK3aMEeHaM).




Bumsl, hopMel 1 00beMBI CAMOCTOSITENIFHOHN PabOTHI 00YJAIONIMXCANIPU U3YISHUH AUCIUILUIUHEI (MOJIYIIS) ONPEIEIISIOTCS:

- COZIep)KaHNEM KOMIICTECHIMH, (POPMHUPYEMBIX IUCUUILIMHON (MOaynem);

- CHenU(pHUKON AUCIUIUTHHEI (MOJTYIIS), IPUMEHIEMBIMHI 00pa30BaTeIHHBIMHI TEXHOJIOTHSIMH;

- TpygoeMkocTsio CP, mpeaycMoTpeHHOH yueOHBIM IIIaHOM;

- YPOBHEM BBICILIEr0 0Opa3oBanus (0akanaBpuaT, CIELUANIUTET, MaruCTpaTypa, acllupanTypa), Ha KoTopoM peanuzyetcs OITOIT;

- CTEIEHbIO NOJTOTOBICHHOCTH 00y4atOIIHNXCSL.

Kypcosas pabota sBIsIETCSI CAaMOCTOSATEIHHBIM TBOPYECKIM IMICHbMEHHBIM HayIHBIM BHOM JESITEIFHOCTH CTYICHTA ITO0 Pa3padoTKe
KOHKpeTHOH TeMbl. OHa OTpaXkaeT MpHOOPETeHHbIE CTYIEHTOM TeOpeTHIeCKUe 3HAHUS U TIpaKTH4ecKue HaBbIkU. KypcoBas pabora
BBIMOJIHAETCS CTYAGHTOM CAMOCTOSTENBHO O/ PYKOBOACTBOM IPENOAaBATENs.

KypcoBas pabora, HapsIy ¢ 9K3aMeHaMH U 3a4eTaMH, SIBJIIETCS OJHOH M3 (opM KOHTPOIIS (aTTeCTalny), TO3BOJIIOMICH
OIIPEIEINTh CTEIICHb IIOATOTOBICHHOCTH Oyaymero crenuanucta. KypcoBble paboThI 3aIUIAIOTCS CTYCHTAMHU 110 OKOHYaHUHT
U3y4eHHs YKa3aHHBIX AUCLUILINH, ONPEJEICHHBIX YUCOHBIM ILIAHOM.

OdopmiieHre paboThI JOJKHO COOTBETCTBOBATh TpeboBaHusaM. O0beM KypcoBor padoThl: 25-30 crpanuil. CIUCOK JUTEPATYPhI U
[Ipunoxenns B 006eM padoTs! He BXomaT. KypcoBas paboTta TOIDKHA COEPKATh: TUTYIBHBIHN JHCT, COAEpKAaHUE, BBEICHNUE,
OCHOBHYIO 9aCTb, 3aKJIFOUCHHE, CIIUCOK JINTEPATyphl, MpUIokeHne (Ipu Heobxoaumoctn). KypcoBast paboTta noamexur
PELICH3UPOBAHUIO PYKOBOAUTENIEM KYpCOBOH paboThl. PerieHsus sBisieTcst opuIManbHBIM JOKYMEHTOM U NPHKIIAIbIBACTCS K
KypcoBoii pabore.

TemaTHka KypCOBBIX pabOT pa3padaTEIBAETCS B COOTBETCTBHH C YICOHBIM IITaHOM. PykoBouTeNb KypCOBOi pabOTHI IUIIH
MOMOTaeT CTYJEHTY ONpeeIUTh OCHOBHBIE HATIPABICHUS PabOTHI, OUEPTUTH €€ KOHTYPBI, YKa3bIBaeT T€ UCTOUHUKHU, HAa KOTOpBIE
cliefyeT oOpaTUTh INIaBHOE BHUMaHHUE, Pa3bsICHSET, TA€ OTBICKaTh HEOOXOJMMbIE KHUTH.

CocTaBleHHBIH CIIICOK HCTOYHUKOB HayqHOH MH(OpMALiH, TOUIeKAIMNIT H3y9eHHIO, CIISAYeT MTOKa3aTh PYKOBOANUTEIIO KypCOBOH
paboTHI.

KypcoBast paboTa cocTout n3 rias U naparpaoB. BHe 3aBUCHMOCTH OT pellaeMbIX 33134 ¥ BHIOPaHHBIX ITOJXO0A0B CTPYKTYpa
paboTHI TOJDKHA COEPKATh: TUTYIBHBIH JIMCT, COEpKAaHUE, BBECHHE, OCHOBHYIO YacTh; 3aKIIIOUCHHNE; CIIMCOK JINTEPATYPHI;
MPUIIOKEHUE(S).

Bo BBenieHNH HEOOXOIUMO OTPA3UTh: AKTYallbHOCTh; OOBEKT; MPEIMET; LIeNb; 3aJaul; METOAbI UCCIEI0BaHUs;, CTPYKTypa
paboTHI.

OCHOBHYIO HacTh Pa0OTHI PEKOMEHAYETCS pPa3fenTh Ha 2 TTIaBbl, KaKAas U3 KOTOPHIX JOJDKHA BKIIFOYATh OT JBYX JI0 YETHIPEX
naparpacgos.

ConepxaHue TJ1aB M UX CTPYKTypa 3aBUCHT OT TEMbI U aHAITM3HPYEMOT0 MaTepHana.

ITepBas raBa 10DKHA UMETh 0030pHO—aHATUTHYCCKUI XapaKTep M, KaK MPaBUIIO, SIBISIETCS TEOPETHIECKOH.

Bropas riaBa mo 6onbIeil 9acTH pacKpEIBaeT HACKOIBKO 3TO BOZMOXHO IIPEAMET HCCIeA0BaHU. B Hell mpuBoasTCcs
IpaKTUYECKUE JaHHbIE M0 MPOOIeMaTHKE TEMBI HCCIIEIOBAHMUS.

BrIBOIEI 0(OPMIISIOTCS B BU/IE HEKOTOPOTO KOJINYECTBA IIPOHYMEPOBAHHBIX a03aleB, YTO MPUIAeT HEOOXOIUMYIO CTPOHHOCTD
M3JI0KCHUIO H3y9eHHOTO MaTepraia. B HUX TOABOIUTCS HTOT POBEAEHHOM pabOThI, HETOCPEACTBEHHO BHIBOIBI, BEITCKAIOIINE U3
BCeH pabOThI M COOTBETCTBYIOLIHE BBIIBICHHBIM IIpo0OIeMaM, MOCTaBICHHBIM BO BBEACHHH 3a/1auaM PabOThI; yKa3bIBACTCs, C
KaKUMHU TPYTHOCTSMH MPUIIIOCH CTOJIKHYTHCS B XOJI€ UCCIIEA0BAHUS.

IpaBuia Hanmcanus U 0(OPMIICHHSI KYpCOBOM paboThI periiaMeHTupytoTcs [TomoxkeHneM o KypcoBoi padboTe (TipoekTe),
YIBEpKACHHBIM pemieHueM YueHoro coseta @DI'bOY BO I'AT'Y ot 27 ampens 2017 1.




Onenounoe cpesicTBO

NPC no npeamery OpakraibHasi Fe€OMETPHSI.

1. ITocTpouTh 3aMOIIEHNE TIIOCKOCTH CAMOTIOJIODOHBIMU TalIaMu KPATHOCTH 71, PACKPACUTh UX B pA3HbBIE I[BETA.

2. [TocTpouTsh TIOJTHOE CEMEHCTBO ABY3BEHHBIX CAMOIIOIO0HBIX IUIIEPOB HA IJIOCKOCTH C Y3/JIAMHU B BEPINUHAX PAB-
HOOEIPEHHOr0 TPEYTOJbHUKA, PACCMOTPETH BCE BO3MOXKHBIE CUTHATYPHI.

3. [locTpouts cedenne ryOku Menrepa ma0CKOCTHIO, POXOIAIIEH Y€Pe3 BEPIIUHDI
(1,0,0),(0,1,0),(0,0,1); yepe3 cepeaunbl cTOpoH Kyba; 3anucarb ero B Buje rpah-OpUueHTUPOBAHHON CUCTEMBI.

4. B mporpammax IFS Builder, Fractracer, IFSTile noctpouts cjeayroliimne BCIOMOTaTeIbHBIE OOBEKTHI: OTPE30K,
CTPEJIKA, OPUEHTHPOBAHHBIN N-yTOJbHUK,3aM0THEHHBIE KBAIPAT, TPEYTOJIbHUK, SYTOJbHUK, 6-yTOJbHUK.

5. B mporpammax IFS Builder, Fractracer mocTpouts kapkachl Ky0a, TeTpasapa, OKTadapa; IOCTPOUTH IIOBEPXHOCTH
MPABWJIBHBIX MHOTOTPAHHUKOB; TIOCTPOUTH 3AMOJTHEHHBIN KyO U TeTpasjp.

6. [Tocrpouts omeparopsr packpacku B Fractracer qis obbexkToB, nepedncienubix B 1 u 2.

7. B nporpammax IFS Builder, Fractracer, IFSTile nocrpours oneparopbt XarduHCOHA Ui KBAJIpaTa, TPEyroib-
auka CepruHCKOro(¢ mepeMeHHbBIMY TapaMeTpaMn), Kpuboil Koxa, MHOrOYrOIbHBIX JIeHApuTOB, Iyoku Menrepa. Ha-
YUIUTHCSI CTPOUTH WTEPAIWH TOJIy9IEHHBIX OMEPATOPOB XATUYMHCOHA [JIsi STUX MHOXKECTB, MPUMEHSS WX K 0a30BBIM
obbekTam u3 1, 2.

8. B mporpamme Fractracer HayauThesi cTpouTh (ppakTaibHble PACKPACKHU JIJIsl MOJIY Y€HHBIX MHOXKECTB.

9. B nporpammax IFS Builder, Fractracer, IFSTile nocrpourb Bce BO3MOXKHBIE CEMENRCTBA IIJIOCKHUX JIBY3BEHHBIX
CaAMOTIOIOOHBIX IIUIIITEPOB C TIEPEMEHHBIM TTAPAMETPOM.

10. ITocTpouts kpusbie Ileano cu3 karasora www.fractalcurves.com.

11. ITocTpouTh TPOCTEHITTUI MYJIBTAIAININED C ABYMs IBY3BEHHBIMU KOMIOHEeHTaMHU. Hamucars ypaBHeHUs 11 €ro
Pa3MEepPHOCTH MTOH00HS.

12. Mocrpoursb rpad-opueHTupoBannyio cucremy 3aiaornyio: Chexunky Koxa; monmounky xospa CeprinHCKOro;
auaroHanbHOe cevenne ['yOku Menrepa; TpaHUYHYI0 KPUBYIO IBOWHOTO JPAKOHA;IPAHUIY “‘DpakTaabHON BEPTYIIKM;
JIyT TJIABHOTO JEepeBa B CAMOIIOMOOHBIX JIE€HIPUTAX. BBIMUCATH YpABHEHHUS /I PA3MEPHOCTH TOI00MS STUX MHOMKECTB.

13. IlocTpouts rpaduk adduanOil DpakTaIbHON WHTEPIOISIUOHHON MYHKIMY ¢ 3 y3IaMHu.

14. s xkpusoit [leano u3 m.5 mocTpouTh TPOCTPAHCTBEHHYIO KPUBYIO, €€ apaMeTpPu3yoILyo.

15. TocTpouts ppaxkrasbHbie HHTEPHOIAIHOHEBIE (DYHKIUH HA LIOCKUX JEHIPUTAX, 33 JAHHBIM MHOIOYTOJbHUKA~
MU.

Kpurepun omnenku:

Kpurepun Onenka

BCe 3aJIaHWsT WHIUBU/LYATBLHON PABOTHI PEIIeHbI BEPHO U MOJHOCTHIO; cTyaeHT MoxkeT | "Oriuanao"
POBECTH 3AIIUTY KAXKJIOTO 3aaHKsl Y JOCKHU, HE MCIOJIb3Ys PEIEHNE; CTYEHT MOKET
00bACHUTDL BCE METOJbl M IPUEMbI, UCIIOJIb3YEMbBIE B DEIIEHUU, 3HAET TEOPETUIECKHUE
MPETNOCHIIKY BCEX METOIOB U MPUEMOB

BCE 3aJaHMs WHIMBHUIYAJIbHONW pabOThl pPelleHbl BEPHO MJIM B HEKOTOPLIX 3amanusx | "Xopomo"
PpaboThI JOMyYIEeHbl HErPYObIe BBIYUCIUTEIbHBIE OIMHOKH MIPH TPABUILHO BHIOPAHHOM
METO/Ie; CTYAEHT MOXKET MPOBECTH 3AINUTY KayKIOTO 3aJaHUs C MCTOIH30BAHNEM pe-
IMIeHUsT Y TOCKU WJIW 3a TMapTO; CTYIEHT 3HAEeT METOIbl U MPUEMbI, UCTOJIb3yeMbIe B
PEIeHU], JIEMOHCTPUPYET OCHOBBI TEOPETUIECKUX 00OCHOBAHUI METOOB U MPUEMOB.

pemeno He menee 65% 3asaHuil MHAMBK/LYaIbHON PABOThI; CTYJEHT 3HAET ¥ NOHUMA- | " YI0BJI€TBOPHUTENILHO"
€T MeTOIbl M MPUEMbl PEIeHUs 3aJaHuii; CTYIeHT 3HAeT (POPMYIUPOBKH OCHOBHBIX
TEOPEM, HA KOTOPBIX OCHOBBIBAIOTCS METOJbI U TIPUEMbI DEIIEHUsT 33 JaHUi.

pemeno menee 65% 3ananuii paboThl; CTyIEHT HE OOHAPYKMBAET 3HAHME U TOHUMAHKIE
UCTIOJIB3YEMBIX UM TIPU PEITeHUHN 33JaHNi METOI0B U MPUEMOB;
CTYZEHT He 3HaeT (He MOHUMAET) TEOPETHYECKUE OCHOBBI METO/IOB M IIPUEMOB. "HeymosmerBoputenabHo"




Onenounoe cpesicTBO

Konrposibaasi pabora Ne 1 1o npejmery @pakrajibHast reOMETPUSI.

1. TIpeacrapuTh MOMOGME B BHJIE KOMIO3WIINKM TOMOTETHH, TlepeHoca u noeopora, ecaun f(1,0) = (2,0), f(2,1) =
(3,0).HaiimuTe ero HempepbIBHYIO TOUKY.

2. Haiigure paccrostaue Xaycmopda mexay [—2,2] u [—1,—1] U [2, 3].

3. KaHTOpOBO MHOXKECTBO MOJIY4aeTcs yIAJeHHeM M3 KazKJIOro OTPE3Ka €ro HeHTPAJIbHOIO OTPE3Ka JIHHON hl.
Haiigure ero pa3mepHOCTb.

Kpurepun omnenkn:
Kpurepun Onenka
- BCE 3a/IaHUs KOHTPOJIBHOI PA0OTHI PENIEHBI BEPHO U MOJHOCTHIO; - cTy- | "Orauamno"
JIEHT MOKET TIPOBECTH 3AITUTY KAXKIOTO 33 IaHUsT Y JTIOCKHU, HE UCIOIb3YsT
pEeIlleHne; - CTYAEHT MOXKET O0bICHUTH BCE METOIbI U MPUEMbI, HCIOJIb-
3yeMble B PElICHUH, 3HACT TEOPETHIECKHE MMPEJIIOCHLIKI BCEX METOIOB U
MIPUEMOB.
- BCe 33JaHus KOHTPOJBHOI paboThl pelieHbl BEPHO WM B HEKOTOPBIX | "Xopomo"
3aJIaHusX PabOThI JIOMYIIEHbI HErPYObie BHIYUCIUTEIbHBIE OIIUOKH [IPU
[IPABUJIBHO BBIOPAHHOM METOJIE; - CTYIEHT MOXKET IIPOBECTH 3ALIUTY KaXK-
JIOTO 3aJIaHWsI C WCMOJH30BAHUEM DEIIeHUs y JOCKYW WU 38 TMapToil; -
CTYJIEHT 3HAET METOIbI W MPUEMbI, UCIOJIb3YEMbIE B PEIIEeHUH, JeMOH-
CTPUPYET OCHOBBI TEOPETUUECKUX OOOCHOBAHUI METOJOB U MPUEMOB.
- perennl He MeHee 60% Bcex 3amad B KOHTPOIBHOI pabore; - cryment | "YmoraerBopureabHO"
3HAET ¥ MOHUMAET METOJIbI ¥ IPUEMbI PEIeHUST 3aJaHuUl; - CTYIeHT 3HAET
GOpMYNIUPOBKY OCHOBHBIX TEOPEM, Ha KOTOPBIX OCHOBBIBAIOTCS METO/IBI
U TIPUEMbI DEIeHus 33 IaHui.
- KOJTMYECTBO BEPHO PENIEHHBIX 3a1ad — mernee 60%; - crynenT He obHapy- | "HeymosaeTsopuTenbHo"
JKUBAET 3HAHWE W MOHUMAHUE UCIOJIb3YyEMbIX UM MPU DEIICHUHN 33 JaHuH
METOJIOB U IIPUEMOB; - CTYJIEHT He 3HaeT (He MOHUMAET) TEOPETUYECKHUEe
OCHOBBI METOJIOB U MPUEMOB.




Onenounoe cpesicTBO

Konrposibaasi pabora Ne 2 1o npejmery @pakrajibHast reOMETPUSI.

1. TIpeacrapuTh MoOMOGME B BHJE KOMIO3WIINKM TOMOTETHH, TlepeHoca u noeopora, ecaun f(0,1) = (1,3), f(2,3) =
(0,2). Haiiure ero HENPEPLIBHYIO TOUKY.

2. Haiigure paccrosnue Xaycaopda mexay [—1,3] u —1,1,3,4.

3. TIocTpPOHUTH TPEeyroNbHUK,aHAJIOIHYHO TpeyroabHuKa CepIrHCKOro, HO, TaK, YTOObI HCXOMHBIA TPEYTOJIbHUK Je-
smica ua 9 gacreit. Haiiiure pa3mepHOCTH €ro arTpakTopa.

Kpurepun omnenkn:
Kpurepun Onenka
- BCE 3a/IaHUs KOHTPOJIBHOI PA0OTHI PENIEHBI BEPHO U MOJHOCTHIO; - cTy- | "Orauamno"
JIEHT MOKET TIPOBECTH 3AITUTY KAXKIOTO 33 IaHUsT Y JTIOCKHU, HE UCIOIb3YsT
pEeIlleHne; - CTYAEHT MOXKET O0bICHUTH BCE METOIbI U MPUEMbI, HCIOJIb-
3yeMble B PElICHUH, 3HACT TEOPETHIECKHE MMPEJIIOCHLIKI BCEX METOIOB U
MIPUEMOB.
- BCe 33JaHus KOHTPOJBHOI paboThl pelieHbl BEPHO WM B HEKOTOPBIX | "Xopomo"
3aJIaHusX PabOThI JIOMYIIEHbI HErPYObie BHIYUCIUTEIbHBIE OIIUOKH [IPU
[IPABUJIBHO BBIOPAHHOM METOJIE; - CTYIEHT MOXKET IIPOBECTH 3ALIUTY KaXK-
JIOTO 3aJIaHWsI C WCMOJH30BAHUEM DEIIeHUs y JOCKYW WU 38 TMapToil; -
CTYJIEHT 3HAET METOIbI W MPUEMbI, UCIOJIb3YEMbIE B PEIIEeHUH, JeMOH-
CTPUPYET OCHOBBI TEOPETUUECKUX OOOCHOBAHUI METOJOB U MPUEMOB.
- perennl He MeHee 60% Bcex 3amad B KOHTPOIBHOI pabore; - cryment | "YmoraerBopureabHO"
3HAET ¥ MOHUMAET METOJIbI ¥ IPUEMbI PEIeHUST 3aJaHuUl; - CTYIeHT 3HAET
GOpMYNIUPOBKY OCHOBHBIX TEOPEM, Ha KOTOPBIX OCHOBBIBAIOTCS METO/IBI
U TIPUEMbI DEIeHus 33 IaHui.
- KOJTMYECTBO BEPHO PENIEHHBIX 3a1ad — mernee 60%; - crynenT He obHapy- | "HeymosaeTsopuTenbHo"
JKUBAET 3HAHWE W MOHUMAHUE UCIOJIb3YyEMbIX UM MPU DEIICHUHN 33 JaHuH
METOJIOB U IIPUEMOB; - CTYJIEHT He 3HaeT (He MOHUMAET) TEOPETUYECKHUEe
OCHOBBI METOJIOB U MPUEMOB.




Onenounoe cpesicTBO

Crincok J0KIaJ10B (MchbMeHHBIX paboT) 1o npeamery OpakTaibHast TeOMeTpHs.

. Tomonorust rumepnpocTpancTs.

. Paccrosmaue Xaycmopda.

. Teopema 0 moTHOTE TUTIEPTTPOCTPAHCTB.

. CTpyKTypHBIE TEOPEMBI B TEOPUH CAMOIOIOOHBIX MHOXKECTB.

. unekcHoe mpocTpaHCcTBO.

. Tpexmepubre nzobpaxkenus ¢pakranos B nporpamme IFS Builder 3D.
. IlocTpoerne momesneit camMonoa00HbBIX IUIITEPOB.

. CamoadpuHHBIE TARIH.

. Mepa n pa3MepHOCTH CAMOMOIOOHBIX MHOXKECTB.

10. IlocTpoerne MHBapUAHTHBIX Mep.

11. PasmeprocTs momodus u ¢popmyna Mopana.

12. JIuckperHble TUHAMAYIECKHAE CHCTEMBI.

13. Muoxecrsa ZKwosma u Mangensbpora. Ilporpamma Fractal Explorer. Anropurmer nocrpoenust muoxkecrsa 2Koiina
n MangeanOpoTa.
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Kpurepun omnenku:

Kpurepun Onenka

CTyZeHT MOXKeT BOCIPOH3BOJWTHL TEKCT JIOKJIAJA HE WCIOJb3ysd nedarHbii Bapuant | "Orangro"
TEeKCTa; MOXKeT CPOPMYJIUPOBATH OCHOBHYIO MBICJIh T€3UCOB U OAPOOHO €€ PACKPBITH;
MOKET OTBETHTH HE MEHee 4eM Ha 75% JIOIOJHUTENbHBIX BOIIPOCOB, 33/ JAHHBIX MIPe-
MOJABATEJIEM U JIPYTUMU CTYICHTAMHU.

CrymeHT MOYXKeT BOCIPOU3BOINTH TECT JOKJIALA HE3HAYUTEIBHO UCIOJb3ys nedarubii | "Xopomro"
BapHAHT TEKCTa; MOXKET C(POPMYTUPOBATH OCHOBHYIO MBIC/TH TE3UCOB U PACKPBITE €6;
MOKET OTBETUTH He MeHee, 4eM Ha 65% MOmoJHUTENbHBIX BOPOCOB, 33 IAHHBIX MPe-
[O/IABATEJIEM U JIDYTHME CTYJIEHTAMMU.

CTymeHT MOXKEeT BOCITPOU3BOAWTH TEKCT JOKJIAJIA C WCIOIB30BAHUEM MEYATHOTO Ba- | " YIOBIETBOPUTENHHO"
PUAHTA TEKCTa, HE 3QYUTHIBAS MEYATHHI BaApPUAHT TEKCTa, MOXKeT C(OpPMYIHpPOBaThH
OCHOBHYIO MBICJIb T€3WCOB, MOKET OTBETUTH He MeHee deM Ha 50% IOmoJHATEIbHBIX
BOIIPOCOB, 33/IAHHBIX MPENOJAABATEIEM W JIPYTUMHU CTYIEHTAMHU.

CryZeHT He MOXKET BOCIPOM3BOJIUTH TEKCT JOKIaAa 6e3 ureHus nedarHoro Bapuan- | "HeymosierBopuresnbHo'
Ta TEKCTa; CTYIEHT HE MOXKeT C(POPMYIUPOBATH OCHOBHYIO MBICIH TE3UCOB; CTYIEHT
MOKET OTBETHTH MeHee, yeM Ha 50% JOMOJHUTENIHHBIX BONPOCOB, 3aJAHHBIX MPEIo-
JlaBaTesieM U APYTUMU CTYICHTAMHU.

1

KOHTpOJ’IbeIe TECThI U 3aJaHUuA.

Haspanwme Bonpoca: 1 (ITK-2).

Dopmynuposka Bonpoca: Touka x yaosiaersopser ypashenuto x = f(x). Kakoii Toukoii Gyjer JjaHHas TOYKA X st
orobpaxkenns f(z)? OTBeroM dABIsETCS CJIOBO.

Kuou: HemoaBmnsKHast WJIN HETOIBUKHOM.

Hazganwe Bompoca: 2 (ITK-2).
T
®opmynmpoeka Bompoca: Ha orpeske [0, 3] cTponTess KaHTOPOBO MHOXKECTBO oToOpaxkeHmsimu fi(z) = 3 fa(z) =
24z

. Haiigure cymMmy KOHIIOB OTPE3KOB MEPBOH mTepauu 00pa3a JAHHOTO OTpe3ka. B oTBeTe yKaKuTe YucCIIo.

Koroa: 6.

Hasanwue sonpoca: 3 (ITK-2).
DopmyarpoBKa Bompoca: BepHoO Jin, UTo JeHIPUTOM Ha3BIBAETCS TIONHOE METPUYECKOoe MPOCTPAHCTRO, He COJepIKallee
MPOCTHIX 3aMKHYTHIX JTyT?
Kooua: Bepmo.

Hassanue sonpoca: 4 (ITK-2).
QopmysupoBka Boupoca: IIycrs X - ¢cBA3HBLI arTPakTOp CUCTEMbl CKMMAMIIUX oTobpazkenuii S. Boibepure cBoiicrso,
KOTOpOoMYy X He y/IOBJIETBODSIET:
BapuaHTbl OTBETOB: a) 3aMKHYTOCTb;
6) HUTIE HE NJIOTHOCTD;
B) [OJIHOTA;
') O'PAHUYEHHOCTb.
Korou: 6.
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Onenounoe cpesicTBO

Boripocst k 3adery 110 ipejmery OpakrajibHast reOMeTpus.

1. CroiicrBa XaycaopdoBa pacCTOSTHUSI.

. BepxHuue u HUXKHUE TIPEIEIIBI.

. Teopema 0 OTHOTE TUMEPITPOCTPAHCTBA.

. Teopema XarunHCcOHA.

. YcaoBre OTKPBITOrO MHOXKECTBA.

. ®opmyna Mopana.

. CpoiictBa KanTopoBa MHOXKECTBA.

. AcconpnpoBaHHOE CeMeRCTBO HON00MA.

. CBA3HOCTH aATTPAKTOPA IHUIIIEPA.

. Onpegenenne camoadduHHOrO Taifia.

. Teopema Banara-I'pada.

. PazmeprocTts momobus.

. Mepa Xaycaopda u ee cBoiicTBa.

. Paameprocts Xaycmopda.

. YCJI0BUE MONOKUATETBHOCTH MEPBI.

. Tonostorust u METPUKA WHAEKCHOIO POCTPAHCTBA.
. uBapuanTHas Mepa Ha CaMOMOIOOHOM MHOMKECTBE

Kpurepun onenku:

Kpurepun

Ornenka

- CTYJEHT 3HaeT (POPMYJIUMPOBKH OIpPEIeeHHIl, BLIHECEHHBIX HA 3a4€eT,
1 MOXKET IPUBECTU IIPUMEP K KazKJIOMY OLPEIEJIEHUIO; - CTYAEHT 3HAeT
GOPMyYIUPOBKY BCEX YTBEPIKIEHUNW W TEOPEM, BHIHECEHHBIX Ha, 3aYeT; -
PEeITeHbl BCE WHIMBUIYAIbHBIE 33JaHUS; - KOHTPOJIbHBIE PAOOTHI ObLIN
cranbl Ha, ontenkn He Hmzke yem Y IOBJIETBOPUTEJIBHO.

"Saureno"

- CTyIeHT He 3HaeT (POPMYTUPOBKHU OMPENe/ICHIH, BhIHECEHHBIX HA 3aUeT,
WJIH HE YMEET MPUBOIUTH MPUMEPHI IJIsT HUX; - CTYAEHT HEe 3HaeT (hop-
MYJTUPOBKU OCHOBHBIX YTBEDIKIEHUN W T€OPEM, BHIHECEHHBIX Ha, 3a9eT; -
MHIUBUIYAJBHBIE 33JAHAS PEIICHBL HE B IOJHOM 00bEME; - KOHTPOJIbHBIE
paborbl He ObLu caanbl aubo caansl Ha onenkn HEYIOBJIETBOPIH-
TEJIBHO.

"He 3aureno"




