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Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyxieHa U 0I00peHa JUTs
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH
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Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

IIporokon ot 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadeapoit bormanosa Pama AnexcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

11 llejzu: OBHaﬂeHI/IC OCHOBHBIMH ITOHATHUSAMHA @paKTaHLHOIZ TCOMETPHUU U O3HAKOMJICHHUE C €€ COBPECMCHHBIM COCTOSAHHUCM, €C
NPUTIOXKCHUAMHA U KIITACCUYCCKUMH PE3YyJIbTaTaMU, OTHOCAIIUMHUCS K 9TOM 00IaCTH.

1.2(3a0auu: * noAroTOBKA CTYJEHTOB JUISI HAYYHO-HCCIIEIOBATEILCKON M IIPAKTUIECKON JIESTELHOCTH B 00JIaCTH
(dpakranpHOI TeomeTpur, PpakTaTbHOrO aHAIN3a M UX MPHIIOKEHUH

* pa3BHUTHE O0IIEH MaTeMaTHUECKOH KyIbTYpPhI 1 (DOPMHUPOBAHUE Y CTYACHTOB ITIOHUMAaHUS POITH (hpaKTAITEHOM
TeOMETPHUM B Pa3BUTUU MaTEMaTHYECKOT O aHAIN3a, B IPUKIaJHON MaTeMaTHKE H €CTECTBEHHBIX HayKax;

* (hopMHpOBaHNE HABBIKOB PA0OTHI C HOBBIMH HAYYHBIMH ITyOJIMKAIISIMH.

* (hopMHpOBaHNE HABBIKOB KOMITBIOTEPHOTO MOZIEIHPOBaHUS (PpaKkTaibHBIX OOBEKTOB.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: |BI.B.)1B.05

2.1| TpeboBanus K MpeABAPUTEIHHOI MOATOTOBKE 00yJaIOIIEToCs

2.1.1| OyHKIMOHATBHBIIN aHAIN3

2.1.2|MareMaTtnueckuii aHaIn3

2.2| IncMIIMHBI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOH TUCIUNINHBI (MOIYJIs1) HEOOX0TUMO KaK
npeauecTByoniee:

2.2.1{TToaroToBka K mpoIeype 3aIUThI U 3aIUTA BHITYCKHON KBaJTH(PUKAIIMOHHOH pabOThI

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATIIMHBI
(MOJLYJIST)

IIK-2: Croco6en uckaTh Hy)KHbIe HCTOYHHKH HH(OPMAINN 1 JaHHBIE, BOCIPHHAMATD, aHAJTH3MPOBATH, 3aTIOMHHATH H
nepegaBaTb MHGOPMALMIO ¢ HCNO/IL30BAHNEM HU(POBBIX CPEICTB, 2 TAKKE C IOMOIIBLIO AJITOPUTMOB M MPUKJIATHBIX
NPOrpamMM ¢ 1eJIbIo 3(pGeKTHBHOr0 HCNOJIL30BAHMS NMOJIY4YEHHOH U3 Pa3HbIX MCTOYHMKOB MHGOPMALMY 1151 pellieHUusl

npodeccHoHAIbLHBIX 32/1a4 € Y4eTOM OCHOBHBIX TPeOoBaHUi MH(OPMALMOHHOI fe30macHOCTH

N-1.IIK-2: 3HaeT ciocodbl H METOXbI MOMCKA, BOCTIPUATHS, XpaHEHNUS, AHAIN3a, lepelayn MHpopManuyu U JaHHBIX,
Heo0X OTMMBIX /ISl PellleHHs] MOCTABJICHHOM 3a1a4l, ¢ MOMOIIBI0 HA(POBBIX CPEICTB, AITOPUTMOB H MPHKJIATHBIX
MporpaMm

3Haer cr1ocoObl U METO/BI IOMCKA, BOCIIPUSTHS, XpaHEHUs, aHaIN3a, Iepefayl HH(HOPMAIK U AAHHBIX, HEOOXOAUMBIX AJIsI PELIeHHs
IIOCTABJIEHHOM 33/1a4H, C IOMOIIBIO IIU(POBBIX CPEACTB, AITOPUTMOB U NMPUKJIIAIHBIX TPOrPaMM

N/I-2.1TK-2: UmeeT npaKkTHYECKHUIi ONBIT MOUCKA, BOCTIPUSITUS, XPAHEHUs], AHAJIN32, NlepeJadyn HHPOPMALIMHU U JaAHHBIX €
NOMOILIBI0 HHGPOBBIX CPEICTB, AJITOPUTMOB M MPUKJIATHBIX IPOrPaMM € LieJIbI0 pPellleHHs OCTABJIEeHHbIX 3a1a4

Vmeer npakTU4ecKuid ONBIT HOMCKA, BOCIIPUATHS, XPaHEHHUS, aHaIN3a, Iepeadd HHGOPMAaLK 1 JaHHBIX ¢ ITOMOLIBIO U(GPOBBIX
CPEZCTB, AITOPUTMOB U NPUKJIAIHBIX IPOrPaMM C LEIbI0 PEIIeHHs] IOCTABJIEHHBIX 3a7a4

4. CTPYKTYPA U COAEPKAHME JUCLHUILIMHBI (MOIY.JIST)

Kon HaunmenoBanue pasnesnoB u Tem /Buj | Cemectp /| YacoB | Komneren- | Jluteparypa | Uute | [Ipumeuanue
3aHATUS 3aHATHS/ Kvpe 100 DAKT.
Paznen 1. Tononorus
rUNEePIPOCTPAHCTB.
1.1 Tomnosnorus runepnpocTpancTs. /JIek/ 8 4 Na-1.11K-2 JI.1J12.1 2
na-2.11K-2
1.2 Tomnonorus runepnpocTpaHcTs. /J1ab/ 8 4 Na-1.11K-2 JI.1J12.1 0
na-2.11K-2
1.3 IloaroroBka K NpakTHYECKUM 3aHATHSM, 8 14 Na-1.11K-2 JI1.1J12.1 0
BEITIOJTHEHNE JOMaNTHero 3aaanus. /Cp/ Na-2.11K-2
Pazpgeu 2. CTpyKTypHBI€ TeOpeMbl B
TeOpHH CaAMONOI00HBIX MHOKECTB.
2.1 CTpyKTypHBIE TEOPEMBI B TEOPUU 8 4 na-1.11K-2 JI1.1J12.1 2
CaMOIIOJOOHBIX MHOXECTB. /JIek/ Na-2.11K-2




2.2 CTpyKTypHBIE TEOPEMBI B TEOPUU 8 4 NI-1.11K-2 JI1.1J12.1 0

CaMoIoJ00HBIX MHOXeECTB. /J1ad/ na-2.11K-2
2.3 IloaroroBka K NpakTHYECKUM 3aHSITHSM, 8 14 nJI-1.T1K-2 JI1.1J12.1 0
BBINOJTHEHUE JOMalTHero 3aaanus. /Cp/ NJI-2.T1K-2

Pazpes 3. Mepa u pazMepHOCTh
€aMOIOJ00HBIX MHOKECTB.

31 Mepa 1 pa3MEepHOCTh CaMOIIOIOOHBIX 8 4 N-1.11IK-2 JI1.1J12.1 0
MHOXeCTB. /JIex/ NJ-2.11K-2
3.2 Mepa 1 pa3MepHOCTh CaMOMOTOOHBIX 8 4 nJ-1.I1K-2 JI1.1J12.1 2
MHOXKeCTB. /J1ab/ NJ-2.11K-2
3.3 IloaroroBka K NpakTHYECKUM 3aHSITHSIM, 8 14 NJI-1.T1K-2 JIT.1J12.1 0
BBINOJHEHUE ToMalHero 3aaanus. /Cp/ NJI-2.11K-2
Pa3nen 4. luckpeTHble AUHAMUYECKHE
CHCTEMBI.
41 JlMcKkpeTHbIe TUHAMUYECKUE CUCTEMBI. 8 6 N-1.11K-2 JI1.1J12.1 0
/JTex/ NJI-2.T11K-2
4.2 JlMcKkpeTHbIe TUHAMUYECKUE CUCTEMBI. 8 6 N-1.11K-2 JI1.1J12.1 2
/J1a6/ NJI-2.T11K-2
4.3 IloaroroBka K NpakTHYECKUM 3aHSITHSIM, 8 20,1 | U1O-1.TIK-2 JI1.1J12.1 0
BBINOJHEHUE TOMaITHero 3aaanus. /Cp/ NJI-2.T1K-2
Pazgen 5. Koncyabranuu
5.1 Koncynpranus mo aucuurinae /Kouc/ 8 0,9 NI-1.11K-2 0
WJ-2.TTK-2
Pa3nen 6. [lpome:kyrounas arrecrauust
(3a4éT)
6.1 ToaroroBka k 3a4éty /3auér/ 8 8,85 | UJ-1.TIK-2 0
WJ-2.TTK-2
6.2 KonrakrtHas padora /KCPATT/ 8 0,15 | UJO-1.IIK-2 0
NJ-2.11K-2

5. ®OH/] OUEHOYHBIX CPEJCTB

5.1. IosicHuTEILHASI 3aIIMCKA

1. Haznauenue ¢oHza o1ieHOUHBIX cpecTB. OLEeHOYHbIE CPEeCTBA NPEIHA3HAUCHBI TSI KOHTPOJIS U OLICHKU 00pa30BaTeIbHBIX
JOCTIKEHUH 00y4aloIMXCsl, OCBOMBIIHMX MPOTrpaMMy AUCHUIUTMHBI DpaKTanbHas TeOMETPUsl.

2. ®oHA OLICHOYHBIX CPENICTB BKIIOYAET KOHTPOJIBHBIE MaTEpHAIIBI TS MPOBEICHHS TEKYIIEr0 KOHTPOJISI B hopMe BOIIPOCOB K 3aUeTy,
TECTOB, KOJUIOKBUYMOB, HHIMBUAYAJIbHBIX 3JaHUH 1 KOHTPOJILHBIX padoT.

5.2. OueHouHbIe cpeACTBA /I TEKYLIEero KOHTPOJIs

OLeHOYHbBIE CPEICTBA JUIsl TEKYILEr0 KOHTPOJIs rpuBeaeHbl B [Tpunoxenun Nel.

5.3. Tembl NMCHLMEHHBIX PadoT (3cce, pedrepaThbl, KypcoBbie padoThI U 1P.)

TeMmbl mUCEMEHHBIX paboT npuBeneHs! B [Ipunoxenun Nel.

5.4. OueHouHble CPeICTBA AJI51 MPOMEXKYTOUHOW aTTeCTAIUU

Bompock! k 3auety

. CoiictBa XaycaophoBa pacCTosHUsL.

. BepxHue n HWKHHUE TPEAEIBI.

. Teopema 0 IOTHOTE TUIIEPIIPOCTPAHCTBA.

. Teopema XaTuMHCOHA.

. YcioBMe OTKPBITOTO MHOXKECTBA.

. ®opmyna Mopana

. CpoiictBa KanTOpoBa MHOXKECTBA.

. AccormpoBaHHOE CEMEHCTBO TTOHOOHH.

. CBSI3HOCTP aTTpaKTOpa MUMIIEpa.

. Onpenenenne caMmoadPUHHOrO Taita.

. Teopema banara-I'pada.

. PazmepHoCTh TOI00MSI.

. Mepa Xaycnopda u ee cBoiicTsa.

. Pazmepnocts Xaycnopda.

. YcnoBue OMOKUTETEHOCTH MEPBI.

. Tononorust 1 MeTpHKa MHAEKCHOI'O IPOCTPAHCTBA.
. luBapnaHTHas Mepa Ha caMONO100HOM MHOXECTBE.
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Kpurepun onennBaHwus:

- CTYZIEHT 3HaeT (OPMYIUPOBKH BCEX ONPENENICHUI U MOXKET PUBOJHUTH IPUMEPHI K HUM;
- CTYZIEHT 3HaeT OPMYIHPOBKH BCEX YTBEP)KACHUH U TEOPEM;

- pelIeHsl Bce MHANBUIYaJIbHBIC 3a/1aHS;

- KOHTPOJIbHbIE Pa0OTHI pelICHb! Ha OLIEHKN HE HW)KE YIOBJICTBOPUTENBHO.

6. YYAEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABHTEITH 3arnasue U3 patenseTBo, rof On. agpec

JI1.1 |TerenoB A.B., Baynun |®@paxranpHas reomerpust: yuebHoe nmocodbue |"opro-Aunraiick: PO |http:/elib.gasu.ru/index.ph
J.A., Kamanytounos rArY, 2013 p?
KT. option=com_abook&view

=book&id=719:fraktalnaya -
geometriya&catid=5:math
ematics&ltemid=163

6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa

ABTOpBI, COCTaBUTENH 3arnaBue WznatenbeTBo, rof O anpec

JI2.1 |UBanoB A. O., KoMIbIoTepHast FeOMeTpHs: IIPAaKTHKYM Mocksa: Unteprer-  |https://mww.iprbookshop.r
Wnsrotko . I1., YHuBepcuter u/120478.html
Hocosckuii [u mp.] I NudopmarioHHbIX
B. Texnonorui

(MHTYUT); Aii [
Ap Menua, 2022

6.3.1 IlepevyeHb NpOrpaMMHOro odecnedeHust

6.3.1.1|MS Office

6.3.1.2)|MS WINDOWS

6.3.1.3|IFS Builder 3d

6.3.1.4|MatLab

6.3.1.5|MikTex

6.3.1.6|Kaspersky Endpoint Security mis 6usaeca CTAHIAPTHBIN

6.3.1.7|Moodle

6.3.1.8|NVDA

6.3.1.9|Aunexc.bpayzep

6.3.1.10|FRACTRACER evaluation version

6.3.2 [lepeyens nHGOPMAUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|ba3a naHHbIX «OnekTpoHHas Onbmuoreka ['opHO-ANTalCKOr0 TOCY1apCTBEHHOTO YHUBEPCHTETA)

6.3.2.2|OnekTponHno-6ubnuoreunas cucrema IPRbooks

6.3.2.3|MexBy30BCKas 3JICKTpOHHAs OMOIMOTeKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

poOIeMHast JCKIHs

KoH(pepeHIus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOIY JIS)

Homep ayautopun |Hasnauenue OcHOBHOe OCHaLLeHHE

211 b1 Komnerotepsriii kinacc. YueOHas Pabouee mecto mperonaBatens. [locagounsie MecTa
AyIUTOPHS sl IPOBEICHUS 3aHATHI o0y4aromuxcs (0 KOMMYIECTBY 00YJaOIIIXCH),
JIEKIIMOHHOTO THIIA, 3aHATHI KOMITBIOTEPHI C TOCTYTIOM K VIHTEpHeT

CEMHMHApPCKOr0 TUIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOTHEHHUS KYPCOBBIX
paboT), TPYNITOBEIX W MHIANBUAYAIBHBIX
KOHCYJBTAIMH, TEKYIIEro KOHTPOIIS U
TIPOMEKYTOYHOHN aTTECTAIHH.




209 b1 KommsrotepHusiii knacc. YueOHas aynutopusi | Pabouee mecto npenomasatens. [Tocagounsie Mecta

JUIA IPOBENICHUS 3aHATHH JEKIIMOHHOIO o0yyatommxcst (10 KOIMIECTBY 00yUJarOIINXCsl).
THIA, 3aHATHH CEMHHAPCKOTO THIIA, MapxkepHast yueHH4IecKast JOCKa, KpaH,

KYpPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOHEHHS | MYJIBTHMEINANIPOSKTOP, KOMITBIOTEPHI C JOCTYIIOM B
KYPCOBBIX pa0oOT), TPYIIIOBBIX U Wntepuer

WH/IUBUAYAIBHBIX KOHCYJIBTAIHHA, TEKYIIETO
KOHTPOJISI ¥ IPOMEXKYTOYHOMN aTTECTAIINH.
ITomeleHre i CaMOCTOSITENbHON pabOThI

207 b1 JlekumoHHast ayquTopus. YdyeOHas YyeHnveckas J0cKa, MPOSKTOP, SKPaH, CHCTEMHBIH OJIOK,
ayJIUTOPUS JJIsl IPOBEACHUS 3aHATUI MOCAJ0YHBIC MECTa 00YJarOIIUXCs (IT0 KOJIUICCTBY
JIEKITMOHHOT'O TUTIA, 3aHITUH CEMUHAPCKOTO |00yJaIoMXCs), pabodee MeCTO PEroaaBaTes

THMA, KypCOBOT'O MPOEKTUPOBAHUS
(BBIMIOJTHEHUSI KYPCOBBIX paboT), TPYIITIOBBIX
Y MHIUBHUYATbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHON
aTTecTaluu

9. METOANYECKHE YKA3AHUS JJIS1 OBYYAIOIIUXCSI I10 OCBOEHUIO JTUCIIUMITJIMHBI (MO YJIST)

Meroanueckue yka3aHUs 110 OCBOSHUIO IUCLUIIIMH (MOAYIIeH)

Jleximy, ¢ OHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM yIECOHBIX 3aHATHH B BBICIIMX YUCOHBIX 3aBEACHUSX, IPEICTABISIONIAs
co00¥1 cHcTeMaTHYeCKOe, MOCIISOBATEIBHOE YCTHOE H3JI0KEHNE NIPETIOIaBaTesIeM ONPEeeIICHHOr0 pas/ieia KOHKPETHO HayKH HITH
y4eOHOH AUCIMIUTHHBL, C IPYroi — 3T0 0cobasi hopMa caMOCTOATENBHOM PaboThI ¢ y4eOHBIM MaTepHratoM. JIeKIus He 3aMeHsieT coboi
KHHT'Y, OHA TOJIBKO TOJTAJIKUBACT K Hel, PacKphIBasi TeMy, IPOOJIeMY, BBIISISIS TIIAaBHOE, CYLIIECTBEHHOE, Ha YTO CICAYET 00paTUTh
BHHMaHHeE, yKa3bIBACT IIYTH, KOTOPBIM HYXKHO CJI€I0BaTh, JOOMBAsCH MTyOOKOr0 IIOHUMaHUs TIOCTaBJICHHOM MPOOJIEMBI, a He 00IeH
KapTHHBI.

PaboTa Ha JIEKIIMH — 3TO CIIOXKHBIHN MPOLIECC, KOTOPBIN BKIIOYACT B ce0sl TAKHME IIEMEHTHI KaK CITyIIaHHE, OCMBICJICHHE U COOCTBEHHO
KOHCIICKTHPOBaHUe. J[JIs1 TOro, 4ToOBI JICKIHs BHIOIHMIA CBOS HA3HAUYCHHUE, BA)KHO MOITOTOBUTHCS K HEl M e 3aIHCH elle 10
[IpUX0Ja NpenogaBaTessi B ayAUTOpHIo. be3 3Toro panpHelee BOCOPUSTHE JIEKIUHA CTAHOBUTCS CIIOXKHBIM. JISKIUs B YHUBEPCUTETE
paccuuTaHa Ha NOATOTOBJICHHYIO ayIuTOpHIo. [IpenoaaBaTens u3naraer J000i BOIPOC, OPUEHTUPYSCh Ha T 3HAHUS, KOTOpPbIE
JIOJKHBI OBITh Y CTYZIEHTOB, YCBOMBIIMX MaTepHaj BCeX MPEAbIIYIINX JIEKIHi. BakHO HayuUThCsI CilylIaTh MpernofaBaTels BO BpeMs
JIEKLIUH, TTOJIEPKUBATH HENIPEPHIBHOE BHUMAHHE K BBICTYIAIOLIEMY.

OnHaKo, OJJHOTO CIYIIaHUS HeA0CcTaToYHO. Heo0XoammMo UKCHpOBaTh, 3aIMCHIBATh TOT MTOTOK HH(OPMAIMH, KOTOPBIH coo0IaeTcs
BO BpeMsl JIEKIIMH — HAYYUTHCS BECTH KOHCIEKT JIEKIUH, TAe GOPMYIHPOBAIUCH Obl HanboIee BaXKHbIE MOMEHTBI, OCHOBHBIE
TIOJIO>KEHUS], U3J1araeMble JIeKTopoM. JliIst BeleHHs! KOHCIIEKTa JICKIUH CIIeyeT UCIOoNb30BaTh TeTpaib. BeaeHne KoHCIeKTa Ha
JIICTOYKAX HE PEKOMEHIYETCsl, TOCKOIBKY OHHU HE TaK yI0OHBI B HCIOJIB30BaHUH U 4acTo TepstoTcs. [Ipu ohopMiIeHnH KOHCTIEKTa
JIEKIMH HEOOXOJUMO OCTABIIATH MOJISL, TAE CTYACHT MOKET 3alucaTh CBOM COOCTBEHHBIE MBICIH, BOZHHKAIOLINE [TAPAJIIENBHO C
MBICIISIMH, BEICKQ3aHHBIMH JIEKTOPOM, @ TaKXKe BOIIPOCHI, KOTOPBIE MOT'YT BOSHUKHYTB B IIPOLIECCE CIYIIAHHS, YTOOBI TOTYYUTh Ha HUX
OTBETHI IIPH CAMOCTOSITEILHOM MPOpaboTKe MaTepuaa JEKIUHU, IPU U3y4eHUH PEKOMEHI0BAaHHON JINTEPaTyphl WIN HETTOCPEACTBEHHO
y IpenozaaBaTens B KoHLE JIeKIHMU. COCTaBIsIsA KOHCIEKT JIEKLIUH, CIIEyeT OCTABIATh 3HAUUTEIbHBINA HHTEPBAJ MEX 1y CTPOUKaMH. DTO
CBSI3aHO C TEM, YTO MHOTJ]a BO3HUKAET HEOOXOAUMOCTh BIIMCAThH B IEPBOHAYATIBHBIN TEKCT JIEKIUH OJHY WIN HECKOIBKO CTPOUYEK,
MMEIOIIYX NPUHLIUIHAIEHOE 3HAYEHHE U TIOUYEPIHYTHIX U3 IPYTUX UCTOYHUKOB. PaccTosHIE MeX Ty CTPpOKaMH HEOOXOINMO TaKOKe AT
MIOAYEPKUBAHUS CJIOB WIIH LEJIBIX TPYIII CIIOB (TaKOe MOI4YEePKUBAaHNE BBI3BIBACTCS HEOOXOAUMOCTHIO IPUBJICYh BHUMAHHE K JAHHOMY
MECTY B TEKCTE P MOBTOPHOM UTeHUH). OOBIYHO MOAYEPKUBAIOT ONPEAETECHNS, BHIBOABL.

Takoxe BaXHO IOJHOCTBIO 0€3 BCAKMX W3MEHEHHH BHOCHTB B TETPab CXEMBI, TAOJIHIIBI, YEPTEXKH U T.I1., €CIIH OHHU MPEATONararoTcs B
nexkuud. st Toro, 4ToOBI COBMECTUTH MEXAHHUUYECKYIO 3aIIMCh C TIOYTH TOCIOBHBIM (QMKCHPOBAaHHEM HanOoJee BaXKHBIX TOJIOKEHHH,
MOKHO HCIIOJIb30BAaTh CUCTEMBI YCIIOBHBIX COKpAIleHUH. B epByro ouepens COKpaIaroTCes JJTMHHBIE CII0BA M T€, YTO MMOBTOPSIOTCS B
peun JiekTopa yaie Beero. [Ipu 3ToM caMo coKpalieHne JOMKHO OBITh 10 BO3MOKHOCTH KPaTKUM.

Cemunapckue (npakruieckue) 3anatus CaMocTosTeNbHas paboTa CTyICHTOB 0 MOJATrOTOBKE K CEMHUHAPCKOMY (TIPAKTHYECKOMY)
3aHATHUIO TOJDKHA HAYMHATHCS C O3HAKOMJICHHS C TFIAHOM CEMHHAPCKOTro (MIPaKTHYECKOr0) 3aHATHS, KOTOPBII BKIIOYAET B CeOsI
BOIIPOCHI, BHIHOCUMBIE Ha 00CYKI€HHE, PEKOMEHJAIMH 10 MOT0TOBKE K CEMHHAPY (MPAaKTHIECKOMY 3aHATHIO), PEKOMEHTYEMYIO
JUTEpaTypy K TeMe. M3ydeHne Matepuaia ciienyer HadaTh ¢ MPOCMOTpPa KOHCTIEKTOB JIEKIIMA. BOCCTaHOBHB B mamsITH MaTepual,
CTYZIEHT NIPUBOJNUT B CUCTEMY OCHOBHBIE MTOJIOKEHHUS TEMBI, BOIPOCHI TEMBI, BBIAENSIS B HEW TIIaBHOE M HOBOE, HA YTO 00paIlanoch
BHUMaHHME B JIGKIIMHU. 3aTeM ClieqyeT BHUMATENbHO IPOYNTATh COOTBETCTBYIOLIYIO IIaBy YUeOHHUKA.

s 6onee yrimyOiIeHHOT0 H3YUeHHUS BOTIPOCOB PEKOMEHIYETCsl KOHCIIEKTUPOBaHHE OCHOBHOM U JONOMTHUTENBHOM TUTEpaTyphl. UnTas
PEKOMEHIOBaHHYIO JINTEPATYPy, HE CTOMT MACCHBHO IPHUHUMATH K CBEICHUIO BCE HAITMCAHHOE, CIIEAYET aHAJIM3UPOBATh TEKCT, TyMaTh
HaJl HAM, 3TOMY CIIOCOOCTBYIOT 3aITHCH IO XOIy YTESHHsI, KOTOPbIE IPEBPALIAIOT YTEHNE B TPOIECC. 3aliCH MOTYT BECTHUCH B
pa3nuaHOi hopMe: pa3BepHYTHIX H MPOCTHIX IUIAHOB, BBIHUCOK (TE3HUCOB), aHHOTALUHA 1 KOHCIIEKTOB.

IonoGpas, oTpaboTaB MaTepHai U YCBOUB €r0, CTYASHT IOJDKEH Ha4aTh HETOCPEACTBEHHYIO MTOJTOTOBKY CBOETO BBICTYIUICHHS Ha
CEeMUHAPCKOM (TIPaKTHIECKOM) 3aHSITHH JIISl YETO CIEAYET MPOLyMaTh, KAK OTBETUTH Ha KXK/BII BOIPOC TEMEI.

IMo xaxkxmoMy BOIpOCY IIaHa 3aHATHII HEOOXOIMMO ITOATOTOBUTHCS K YCTHOMY coobmieHnIo (5-10 MUH.), OBITh TOTOBBIM IPHHSATH
y4gacTie B 00CY)KJIeHUH U JOTIOJIHEHUH JOKJIAIO0B M COOOIIEHHUH (10 5 MUH.).

BeicTymienne Ha CeMUHAPCKOM (IIPAKTUIECKOM) 3aHSITHH JOJDKHO YAOBIETBOPSTE CIESAYIOIINM TPEOOBAHUSIM: B HEM U3JIaraloTcs
TEOPETUIECKHUE MTOIXO/bI K pACCMAaTPHBAEMOMY BOIIPOCY, JAETCS aHAIN3 IIPUHIIAIIOB, 3aKOHOB, IOHSTHI 1 KATETOPHH; TEOpETHYECKIE
TIONIOXKEHUS] TOAKPEIUISIOTCS (haKTaMH, IIPUMEPaMH, BBICTYIICHUE JTOJDKHO OBITh apTyMEHTHPOBaHHBIM.




JIabopaTopHBIE PabOTHI ABISIOTCS OCHOBHBIMH BHAAMH yIeOHBIX 3aHATHH, HAaIIPaBICHHBIMU Ha KCIEPUMEHTATBHOE (IPaKTHIECKOe)
TIOTBEPXKICHHE TEOPETHIESCKHUX TTOJIOKEHUH 1 (POPMUPOBAHHE 00IIENPO(ECCHOHANBHEIX ¥ IPO(heCcCHOHANEHBIX KOMITeTeHIMH. OHM
COCTaBIIIOT BAKHYIO YacTh TEOPETHUECKOH U MPO(ECCHOHATBHOI MPAKTHYECKOH IO OTOBKH.

B nportecce mabopaTopHOit paboTHI Kak BUAA YI€OHOT0 3aHATHS CTYACHTHI BEIIIONHSIOT OXHO HIIN HECKOJIBKO 3alaHUH  TTOT
PYKOBOJICTBOM IIPETIOIaBaTelIs B COOTBETCTBHHU C H3Y4aeMBIM COIEp)KaHUEM YIeOHOTO MaTepHaa.

I1pu BBITIOTHEHNH 00YJaIOIIIMICS Ta00PaTOPHBIX PaOOT 3HAYMMBIM KOMIIOHCHTOM CTAHOBATCS MPAKTHYCCKIE 3aJaHHs C
HCIIOJIB30BAHNEM KOMITBIOTEPHOH TEXHHUKH, JIAOOPaTOPHO - TPHOOPHOro 000pya0BaHMs U JIp. BEIonHEeHne cTyaeHTaMn
71a00paTOPHBIX PadOT MPOBOJUTCS C IIENBIO: (POPMHUPOBAHUS YMECHHH, IPAKTHYECKOrO OIbITa (B COOTBETCTBHH C TPEOOBAHUSAMH K
pe3yabTaTaM OCBOCHHUS AWCLIUIUIMHEL, M HA OCHOBAaHHH NepedHs (POPMHUPYEMBIX KOMIICTCHINH, YCTAHOBJICHHBIMH padoyeii
HPOrpaMMO¥l TUCIUIUIAHEL), 0000IICHHS, CHCTEMATH3AINH, YTITyOIeH!s, 3aKPEIUICHHUS OJTyYCHHBIX TEOPETHYECKIX 3HAHUH,
COBEPUICHCTBOBAHMS YMCHHUH NPHUMEHSATh OJIYICHHBIC 3HAHKS Ha IIPAaKTHKE.

CocraB 3amaHuii it 1ab0paTOpHOH pabOTHI JOIDKEH OBITH CIDIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsI OHU MOIIN OBITH
BBITIOJTHEHBI Ka4ECTBEHHO OONBIIMHCTBOM CTYICHTOB.

Ipu mraHrpoBaHNH 1a00PATOPHBIX PA0OT CIIEyeT YIUTHIBATE, YTO B XO/IC BBIITOJHCHNUS 3aJaHUH Y CTYACHTOB (DOPMHUPYIOTCS YMEHHS
1 IIPaKTUYECKUH OIBIT PabOoTHI ¢ Pa3IMYHBIMU IPHOOPAMH, YCTAaHOBKAMH, JTJAOOPATOPHEIM 000pYyAOBaHHEM, aIlIapaTypoi,
IpOrpaMMaMH 1 JIp., KOTOPbIE MOT'YT COCTABIIATh YacTh MPO(ecCHOHANBEHON MPAaKTHYECKON MOJTOTOBKH, a TAKXKE HCCIICIOBATEIIBCKHIE
yMeHUS (HaOJr01aTh, CPAaBHUBATh, aHATH3UPOBATh, YCTAHABIIMBATH 3aBHCHMOCTH, JAENATh BEIBOIBI X 00O00IICHHUS, CAMOCTOSTEIBHO
BECTH HCCIICIOBaHNE, O)OPMIIAT PE3yIIBTATHI).

BrinonHeHno 1a60paToOpHEIX pabOT Mpe/IIecTBYET MPOBEPKa 3HAHHI CTYICHTOB - HX TEOPETHYECKOH TOTOBHOCTH K BHIITOIHCHHUIO
3aaHus.

@®opMBI OpraHN3aLiy CTYICHTOB IIPH IPOBEACHNUH JTA0OPATOPHBIX paboT: (pOHTANIBHAS, TPYIIIOBAs U MHAUBUIya bHas. [Ipu
(bpoHTaBHOI (hopMe OpraHN3alNK 3aHATHH BCE CTYCHTHI BBITOIHSIIOT OJHOBPEMEHHO OIHY U Ty ke padorty. [Ipu rpymmosoii ¢popme
OpraHHM3alMy 3aHATHI OJIHA U Ta e paboTa BEITOIHICTCS IPyIIaMu 1o 2 - 5 yenosek. [pu nHAMBHIYaTbHON (hopMe OpraHu3aIyu
3aHATHI Kbl CTYJCHT BBITOIHACT HHIUBUIYaTbHOE 3aaHHE.

Texyluii KOHTPOIb YU4eOHBIX JOCTHXEHHUH 0 Pe3yNIbTaTaM BBIIOIHEHHS J1a00paTOPHBIX paboT MPOBOIUTCS B COOTBETCTBHH C
CHCTEMOM OLICHWBAaHUA (PEHTHHIOBOH, HAKOITUTEIBHOM U JIp.), a Takxke popMaMu U METOAaMH (KaK TPaIUIMOHHBIMH, TaK U
WHHOBAI[OHHBIMH, BKITFOYasi KOMITBIOTEPHBIC TEXHOIOTHH), YKa3aHHBIMH B paboyeii IporpaMMe JUCIHIUTHHBI (Momyiis). Tekymuit
KOHTPOJIb IPOBOUTCS B Mpeiesiax yIeOHOro BpEMEHH, OTBESACHHOTO pab04YMM y4eOHBIM IITAHOM Ha OCBOCHUE AUCIIUILIUHBI,
PE3yIBTATHI 3aHOCATCS B KypHAJ YICOHBIX 3aHITHH.

O06beM BpeMeHH, OTBOJMMBIN Ha BBINOIHEHHE 1a00PaTOPHBIX PabOT, IIAHUPYETCSI B COOTBETCTBUH ¢ yueOHbIM mtaHoM OITOIL.
[epeuens nabopaTopHbIx padot B PI1J], a Takke KONUYECTBO YacOB HA UX MPOBEAECHHE IOIKHBI 00€CIeYNBaTh PeaIn3aLIo
TpeOOBaHUI K 3HAHUSIM, YMEHHUSM M IPAKTHUECKOMY OIBITY CTYJICHTA 110 JUCHUIUIMHE (MoayIto) cootBeTcTBYomei OITOTIL
CamocrosiTenbHas paboTa 00y4yaronmuxcsi— 3To IaHupyemast yaeOHasi, yueOHO-UCCIIeI0BaTENbCKasl, HAyYHO-HCCIIEA0BATEIbCKAS
paboTa, BEIIIONHsIEMAas: BO BHEAYAUTOPHOE BPeMsI 110 3a]aHHUIO U IPU METOAMYECKOM PYKOBOACTBE MperoaaBatens, Ho 6e3 ero
HETIOCPEACTBEHHOr0 y4acTHsI.

O0beM caMOCTOSATEIBHOI paboThI onpeeNnsieTcs y4eOHbIM INIAHOM OCHOBHOM NMPo(hecCHOHaIbHOH 00pa30BaTEILHOMIIPOrPAMMBI
(OTIIOIT), paboueii mporpaMMoii JUCHUTLTUHBI (MOYIIS).

CamocrosiTenbHast paboTa OpraHu3yeTcsl U POBOAUTCS C 1IeTbI0 (POPMUPOBAHUS KOMITETEHIIHI, TOHUMAEMBIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAaHWS, YMEHHS ¥ JIMYHOCTHBIE KauecTBa ISl YCIIEITHOM NPaKTUIECKOH AeATeIbHOCTH, B TOM YHCIIE:

- opMupoBaHUs YMEHUH 1O MOKMCKY U MCIIOJIB30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUAILHOM JTUTEPATYPHI, a TAKKE
JIPYrux UCTOYHUKOB HH(OPMAINY;

- KQUECTBEHHOI'O OCBOCHUSI M CUCTEMATH3aLUH TOJIyYEHHBIX TEOPETHUECKUX 3HAHUM, X YrIyOJIeHUs U PaCIIUPEHHUs 110 IPUMEHEHHIO
Ha ypOBHE MEXIIPEAMETHBIX CBSI3eH;

- (hopMUpPOBaHMS YMEHUS IPUMEHSITH MOMyIE€HHbIEC 3HAHUS Ha MPAKTHUKE (B MPOYECCHOHANBHON ASATEAbHOCTH) U 3aKpeIICHUS
MIPAaKTHYECKUX YMEHHUH 00yJaronmxcs;

- pa3BHUTHA O3HABATENBHBIX CIIOCOOHOCTEH, (POPMUPOBAHMUS CAMOCTOSTENEHOCTH MBIIIICHUS 00YJaIOIINXCSL;

- COBEpILICHCTBOBAHMUS PEUEBBIX CITOCOOHOCTEH 00y4aroIInuXCs;

- (hopMupOBaHHS HEOOXOAUMOTO YPOBHSI MOTHUBALIMH OOYUYAIOIIUXCS K CUCTEMAaTHYECKON paboTe sl MOoMy4YeHHs 3HAHUH, YMEHUH 1
BJIaJICHUH B IEPUOJ yIeOHOT0 ceMecTpa, aKTUBHOCTH 00y4aroIuXcsl, TBOPYECKON HHUIIUATUBEI, CAMOCTOSTENEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmupoBaHus criocOOHOCTEN K CAMOPA3BUTHIO (CAMOTIO3HAHMIO, CAMOOIPE/ICIICHHIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATH3ALUH U CAaMOPETYIISALIHN );

- Pa3BUTHS HAyIHO-HCCIIE0BATENHCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMIHOCTHBIX OTHOLIEHHH.

K camocrosiTensHO# paboTe Mo AUCHUIITHHE (MOAYIIO) OTHOCATCS: IPOPaOdOTKa TEOPETHYECKOTO MaTepHraa AUCIUILTHHBI

(MOZyJIs1); TOArOTOBKA K CEMUHAPCKAM M IIPAKTUYECKUM 3aHSATHSM, B T.4. TIOArOTOBKA K TEKYIIEMY KOHTPOIIO YCTIEBAEMOCTH
o0yuaromuxcs(TeKyIias aTTecTalys); MOAroTOBKa K JIA00paTOPHBIM paboTaM; IMOJrOTOBKA K MPOMEKYTOYHOH aTTecTaluu (3auéraM,
9K3aMeHaM).

Bunpl, popMbl B 00BEMBI CAMOCTOATEILHON pab0ThI 00 yJaIOIIMXCATIPU U3YICHUH TUCIUTUIAHBI (MOIYJIS) OMPEIEIIIOTCS:

- coJiep)KaHNEM KOMITETCHIINH, (POPMHUPYEMBIX TUCHHUILTHHON (MOIYIIeM);

- crreUKON TUCHUILTAHEI (MOAYIIS), TPUMEHSEMBIMHI 00pa30BaTeIHLHBIMHU TEXHOIOTUSMH;

- TpynoeMkocTsio CP, mpemrycMoTpeHHOH yaeOHBIM IIIaHOM;

- YpOBHEM BEICIIET0 00pa3oBaHNA (OakamaBpHaT, CIIENHATHTET, MaTUCTPaTypa, aCIUpaHTypa), Ha KoropoM peannsyercs OITOIT;

- CTENICHBIO MTOJATOTOBIEHHOCTH 00YJatOIINXCSL.

KypcoBas pabota sIBIsIeTCsl CAMOCTOSITENILHBIM TBOPYECKHM IMHCHbMEHHBIM HAyYHBIM BHIOM AESATEIEHOCTH CTYICHTA MO pa3paboTke
KOHKpETHOH TeMbl. OHa OoTpakaeT NpHOOpETEeHHBIE CTYJCHTOM TEOpEeTUIeCKHe 3HAHU U MIpakTHYecknue HaBbIku. KypcoBas pabora
BBITIOJTHAETCS CTYAEHTOM CaMOCTOSITENTBHO IMOJ] PYKOBOJICTBOM TIPETIOaBaTENsL.

KypcoBas pabota, Hapsy ¢ 9K3aMEeHaMH U 3a4eTaMu, SIBJISIETCS OMHON U3 (POPM KOHTPOIIA (aTTECTAINH ), TIO3BOJISIOIIEH OIPEIeITUTh




CTETIeHb ITOATOTOBICHHOCTH Oyaymiero crenuanncra. KypcoBsie paboThI 3alUIAIOTCS CTYICHTaMH 10 OKOHYaHUH H3yUeHHS
YKa3aHHBIX JIUCIHIUINH, OIPEAEICHHBIX YIEOHBIM IIIAHOM.

Odopmienne paboTsI JOIDKHO COOTBETCTBOBATH TpeOoBaHMUAM. OO0BeM KypcoBoit paboTsl: 25-30 crpanurl. CIHCOK JINTEpaTyphl 1
Ipmnoxenus B 00beM paboTh! He BXOAAT. KypcoBast paboTa T0JKHa Conep KaTh: TUTYIBHBIHN JIHCT, COAEpKaHNe, BBE/ICHHE, OCHOBHYIO
9acTh, 3aKJII0UCHIE, CITICOK JINTEPaTypEl, IIpIIoKeHne (pu HeooxoanmocTth). KypcoBast paboTa MOUTEKHUT pelieH3HPOBAHHIO
PYKOBOZHUTENIEM KYPCOBOH paboThL. PeneHsus saBisiercs opuIratbHEIM JOKYMEHTOM U IIPUKIIaIBIBACTCS K KYPCOBOH padoTe.
TemaTHka KypCcOBBEIX pabOT pa3pabaTeIBacTCsi B COOTBETCTBHH C Y4€OHBIM INTAHOM. PyKOBOIHUTENh KypCOBOI paOOTHI JIUIIIb IIOMOraeT
CTYJCHTY ONPEEINTh OCHOBHBIE HAIIPABICHUS PAOOTHI, O4EPTUTD ¢€ KOHTYPHI, YKa3bIBaCT Te HCTOYHHUKH, Ha KOTOPHIE CICAYET
00paTHTh ITaBHOE BHUMAHHUE, Pa3bsACHSIET, T/Ie OTHICKATh HEOOXOIMMBIC KHHUTH.

CocTaBJeHHBIH CIIMCOK UCTOYHUKOB HAayYHOI MH(OPMAINH, TOIEKAIINH H3YyIeHHUIO, CIIELyeT II0Ka3aTh PYKOBOAUTEIIIO KYPCOBOH
paboThl.

KypcoBast paboTa cocToHT U3 IJ1aB ¥ maparpagoB. BHe 3aBHCHMOCTH OT pelaeMbIX 3a1a4 ¥ BRIOPAHHBIX ITOAXO0B CTPYKTypa
paboTHI TOJDKHA COZIepIKaTh: THTYIBHBIH JINCT, COlEp)KaHNe, BBEICHHE, OCHOBHYIO YacTb; 3aKIIOYCHHE; CITUCOK JINTEPaTypHl;
IIPUIIOKEHHE(S).

Bo BBezieHNN HEOOXOAUMO OTPa3UTh: aKTYaJIbHOCTH; OOBEKT; IPEIMET; Liellb; 3aJayul; METOJbl UCCIEN0BAaHUs; CTPYKTypa
paboThL.

OCHOBHYIO 4acTh paOOTHI PEKOMEHTYEeTCs pa3/IelITh Ha 2 IJIaBbl, KaXkIas U3 KOTOPBIX JODKHA BKITIOYATh OT JBYX JI0 YETBIPEX
naparpadgos.

ConeprkaHue IIaB U UX CTPYKTYpa 3aBUCHUT OT TEMbI U aHAIU3UPYEMOro MaTepHaa.

IMepBas riaBa JOHKHA UIMETh 0030pHO—aHATMTHICCKUI XapaKTep ¥, Kak PaBIJIO, SIBICTCS TEOPETHIECKOM.

Bropas riaBa 1o 60bIIeH YacTH pacKpbIBaeT HACKOIBKO 3TO BO3MOXKHO TIPEAMET HCCIIEHOBaHUS. B Hell MpHBOIATCS IPaKTHICSCKHE
JaHHBIE 10 MPOOIEMATHKE TEMBI HCCIICIOBAHUSL.

BrIBOIBI OOPMIISIOTCS B BHJIC HEKOTOPOTO KOJIMYECTBA IIPOHYMEPOBAaHHBIX a03alleB, YTO NPUACT HEOOXOIUMYIO CTPOHHOCTb
M3JI0)KEHUIO N3YYCHHOT0 MaTepuaia. B HUX MOABOIUTCS MTOT MPOBEAEHHOI PabOTHI, HEIIOCPEICTBEHHO BEIBOJIBI, BHITCKAIOIINE U3
Bceil paboTHI U COOTBETCTBYIONIHE BRISIBIICHHBIM ITPOOJIeMaM, ITOCTABICHHBIM BO BBEICHUH 3a1a4uaM pabOThI; YKa3bIBAaeTCs, C KAKUMHU
TPYAHOCTSIMHU MPUIIUIOCH CTOIKHYTHCS B XOJIE UCCIICIOBAHMS.

IpaBuna Hanucanus 1 0hOpMIIEHUS KypCOBOM paboThl periaaMeHTupyroTcs IlomoxeHneM o KypcoBoit paboTe (IpoekTe),
YTBEP)KIEHHBIM perieHneM YdeHnoro copeta @I'bOY BO I'AT'Y ot 27 anpens 2017 1.




Onenounoe cpesicTBO

NPC no npeamery OpakraibHasi Fe€OMETPHSI.

1. ITocTpouTsh 3aMOIEHNE IIJIOCKOCTH CAMOIIOMO0OHBIMI TalJIaMi KPATHOCTH N, PACKPACUTh UX B PA3HbIE I[BETA.

2. ITocTponTth mOJTHOE CEMENCTBO JIBY3BEHHBIX CAMOMOAO0OHBIX IUIMIIEPOB HA IIOCKOCTH C Y3JIaMU B BEPITHHAX PABHOOEIPEH-
HOT'O TPEYrOJIbHUKA, PACCMOTPETH BCE BO3MOXKHBIE CUTHATYPBHI.

3. ITocTpouts ceuenne ryoku MeHrepa IJIOCKOCTHIO, IPOXOAAIIEH Iepe3 BePIIMHBI
(1,0,0),(0,1,0),(0,0,1); gepe3 cepeamubl CTOPOH Ky0a; 3ammcaTh €ro B BuE TPad-0PUEHTHPOBAHHON CHCTEMBI.

4. B nporpammax IFS Builder, Fractracer, IFSTile nocrpours ciieyiomume BCIIOMOraTebHble 00beKThl: OTPE30K, CTPEJIKA,
OPHMEHTUPOBAHHBIN N-YTOJIbLHUK,3aT0THEHHBIE KBA/IPAT, TPEYTOJIbHUK, HYTOJbHUK, 6-yTrOJIbHIK.

5. B mporpammax IFS Builder, Fractracer mocrpouts kapkachl Kyba, TeTpasapa, OKTasipa; MOCTPOUTDH OBEPXHOCTHU IIPa-
BIJIBHBIX MHOIOTDAHHUKOB; HOCTPOUTH 3AIIOIHEHHBIN Ky0 U TeTpasmp.

6. ITocTpouTs omeparopsl packpacku B Fractracer /st 00beKTOB, TEPEYNCTEHHBIX B 1 U 2.

7. B nporpammax IFS Builder, Fractracer, IFSTile nocrpouTs oneparopb XarumHcona s KBaapara, Tpeyroiabauka Cep-
nuacKOro(C mepeMeHHbiMu Hapamerpamu), Kpusoil Koxa, MuHOroyronpusix aenapuros, rybku Menrepa. Hayumrbcs crpours
WTEPAINH TIOJIyI€HHBIX OI€PATOPOB XaTUMHCOHA /I STUX MHOXKECTB, IPUMEHsIsT X K 0a30BbIM 00bekTaMm u3 1, 2.

8. B mporpamwme Fractracer mayuntbcss cTponTh ppaKTATBHBIE PACKPACKH IS IOy IYeHHBIX MHOMXKECTB.

9. B uporpammax IFS Builder, Fractracer, IFSTile nocrpours Bce BO3MOXKHbBIE CEMEHCTBA IJIOCKUX JIBY3BEHHbBIX CAMOII0100-
HBIX TIUAIIIEPOB C TIEPEMEHHBIM TTaPAMETPOM.

10. IocTpours kpussble [Teano cu3 karasora www.fractalcurves.com.

11. ITocTponuTsh MPOCTEHTITNI MYJIHTUIAMIEDP C ABYMS IBY3BEHHBIMU KOMITOHeHTaMu. HammcaTh ypaBHEHUS s €0 pa3Mep-
HOCTHU TIOA00US.

12. ITocTpouts rpad-opuenTupoBanuyio cucremy 3aaaomyio: Cuexunky Koxa; nososuaky koBpa CeprnuHCKOro; 1uaroHasb-
Hoe ceuenne ['yOkm MeHrepa; rpaHUYHYI0 KPUBYIO JBOMHOTO JIPAKOHA;IPAHUILy “dpPaKTaJIbHON BepTYIIKH; IyT TJIABHOTO IepeBa
B CAMOTOIO0HBIX JAeHApUTaX. BHIUcaTh ypaBHEHUs IS Pa3MEPHOCTH MOI00MsT STUX MHOYKECTB.

13. Iloctpouts rpaduk abdurHOl PpakTaTLHON HHTEPIOIAIINOHHON DYHKIUH C 3 y3IaMH.

14. dna xkpunoit Ilearno u3 m.5 MOCTPOUTH TTPOCTPAHCTBEHHYIO KPUBYIO, €€ TTapaMeTPU3YIONIYIO.

15. IlocTpouTs ¢dpakTaabHBIE HHTEPIOIAIMOHHDBIE (DYHKIMA HA TIOCKUX JAEHIPUTAX, 33JaHHBIM MHOTOYTOJIHbHUKAMHU.

Kpurepun onenku:

Kpurepun Orenka

BCe 33JaHNs MHINBU/IYAJIbLHON PAOOTHI PEIeHB BEPHO U MOJIHOCTHIO; CTYAEeHT MOXKeT mpose- | "Ormmano"
CTH 3AIIUTY KayKIOTr0 3aJaHUsl ¥ JOCKHU, HE WCIIO/Ib3ys PEIleHre; CTYIeHT MOXKeT O0bsICHUTh
BCE METO/bL U [IPUEMBI, UCIIOJIb3YeMbIe B PEIIECHUN, 3HAET TEOPETHIECKHE [IPEIITOCHLIIKN BCEX
MEeTOIOB M IIPUEMOB

BCe 33/IaHUs WHIUBUYAJIbHON PaboThl PelleHbl BEPHO WM B HEKOTOPBIX 3aianusax padbors | "Xopomo"
JIOTMYIIEHBl HETPYOble BHIYUC/IATE/IBHBIE OMMOKYU TPU TPABUJIBHO BHIOPAHHOM METOJE; CTY-
JIEHT MOYKET ITPOBECTH 3ANIATY KayKIOTO 3aJaHMs C WCIOJb30BAHUEM DEMICHUs y JOCKW WJIH
3a MapTOil; CTYZEHT 3HAET METObl W IPUEMBI, UCIOJIb3yeMble B PENIeHUH, JEeMOHCTPUPYET
OCHOBBI TEOPETUYECKUX 00O0CHOBAHUN METOOB U TIPUEMOB.

pemeno He meree 65% 3aMaHnil MHAMBYTYaIbHON PAOOTHL; CTYAEHT 3HAET U IIOHUMAeT MeToabl | "YaosnersopurenpHo"
¥ IPUEMBI PENIeHUsT 33JaHUI; CTYIeHT 3HAeT (POPMYJIMPOBKU OCHOBHBIX TEOPEM, HA KOTOPHIX
OCHOBBIBAIOTCI METOJIbl ¥ TPUEMBI PeNIeHUs 3aTaHUMA.

pemeno menee 65% 3amanuit paboTHI; CTYAEHT He OOHADYKWBAET 3HAHWE W TIOHWMAHWE WC-
[OIb3yEeMbIX UM IPU PEIIeHUH 3aJaHUN METOJ0B U IIPUEMOB;
CTyZ€HT He 3HaeT (He IOHUMAET) TEOPETUIECKHUEe OCHOBBI METOAOB U IIPHEMOB. "Heyaosnersopuresbao"




Onenounoe cpesicTBO

Konrposibaasi pabora Ne 1 1o npejmery @pakrajibHast reOMETPUSI.

1. IlpencraBuTs NOKOOHE B BUe KOMIIO3UIMY TOMOTETHY, IEPEHOCA 1 T0BOpoTa, ecau f(1,0) = (2,0), f(2,1) = (3,0).Haiizure
€ro HEeNnpepbIBHYIO TOYKY.

2. Haitzure paccrosinue Xaycuopda mexay [—2,2] u [—1,—-1] U [2, 3].

3. KaHTOPOBO MHOMXKECTBO IOJIy9IaeTCs yIAJICHAEM U3 KaXKJI0T0 OTPE3Ka €r0 NEHTPAJIbHOrO oTpe3ka anmuoil hl. Haiinure ero
Pa3MepHOCTD.

Kpurepun onenku:
Kpurepun Omerka
- BCE 33aJaHMsI KOHTPOJIHHONW pAabOTHI PENIeHBl BEPHO M MOJHOCTHIO; - cTydeHT | "Otmano"
MOXKET [IPOBECTH 3ALIUTY KarKJ0r0 33JaHUs y JOCKH, HE UCIIOIb3Ys PEIIeHNe; -
CTYIEeHT MOXKeT O0bICHUTDH BCe METObl U IIPUEMBI, UCIIO/Ib3yeMble B PEIIeHNUHN,
3HAET TEOPETHIECKNe MPEIITOCHLIIKY BCEX METOIOB M IIPUEMOB.

- BCe 33JaHus KOHTPOJLHON paboThl PelleHbl BEPHO MM B HEKOTOPHIX 3ama- | "Xopomo"
HUASX PabOTHI JOTYINEHBI HETPYOBIE BHIYUCIUTEILHBIE OMUOKHU TIPU TIPABUIHHO
BBIODAHHOM METO/IE; - CTYIAEHT MOXKET ITPOBECTH 3AIlUTy KayKI0r0 3aJaHUs C
WCTIOIH30BAHUEM PENIeHUs y JTOCKU WK 33 MMAPTOii; - CTYJIEHT 3HAET METOIbI 1
[IPUEMBI, UCIOJIb3yeMble B DEIIeHWH, JTeMOHCTPUPYET OCHOBBI TEOPETHUECKUX
000CHOBAHUN METOZ0B U IIPUEMOB.

- permrennl He MeHee 60% Bcex 3a7a9 B KOHTPOJIBHON pabore; - cTydeHT 3HaeT | '"YmosaersopuresbHO"
¥ [OHUMAeT METOIbI W IIPHEeMBbI DelIeHHus 33aHuil; - CTYJeHT 3HaeT (Gopmy-
JIMPOBKHX OCHOBHBIX T€Op€eM, Ha KOTOPbIX OCHOBBIBAIOTCA METOAbl WU IIPHUEMbL
pelleHnd 3aJaHuH.

- KOJIM9IECTBO BEPHO PENIeHHbIX 3a1a9 — MeHee 60%; - cryaenT e obnapyxusa- | "HeymosrerBopureabao"
eT 3HaHUe U TOHUMAHWUE UCTIOIb3YEeMbIX UM TP PEIIeHUN 33JaHuil METOI0B U
IPUEMOB; - CTYAICHT He 3HaeT (He MOHWMAET) TEOPETUIECKUE OCHOBBI METOIOB
¥ IIPUEMOB.




Onenounoe cpesicTBO

Konrposibaasi pabora Ne 2 1o npejmery @pakrajibHast reOMETPUSI.

1. IlpencraButh m0q00KME B BUAE KOMIIO3WIMA IOMOTETHH, IepeHoca u mosopota, eciu f(0,1) = (1,3), f(2,3) = (0,2).
Haiiure ero HeIpepbIBHYIO TOYKY.

2. Haiinure paccrosnue Xaycuopda mexay [—1,3] u —1,1,3,4.

3. IloCcTpouThL TPEYTO/ILHUK,aHAJIOTUYHO TPeyToabHIuKa CepnMHCKOro, HO, Tak, YTOOBl MCXOTHbIH TPEYTOILHUK JIEIUJICT Ha
9 gacreii. Halinnre pa3mepHOCTH €ro aTTpaKTopa.

Kpurepun onenku:
Kpurepun Omerka
- BCE 33aJaHMsI KOHTPOJIHHONW pAabOTHI PENIeHBl BEPHO M MOJHOCTHIO; - cTydeHT | "Otmano"
MOXKET [IPOBECTH 3ALIUTY KarKJ0r0 33JaHUs y JOCKH, HE UCIIOIb3Ys PEIIeHNe; -
CTYIEeHT MOXKeT O0bICHUTDH BCe METObl U IIPUEMBI, UCIIO/Ib3yeMble B PEIIeHNUHN,
3HAET TEOPETHIECKNe MPEIITOCHLIIKY BCEX METOIOB M IIPUEMOB.

- BCe 33JaHus KOHTPOJLHON paboThl PelleHbl BEPHO MM B HEKOTOPHIX 3ama- | "Xopomo"
HUASX PabOTHI JOTYINEHBI HETPYOBIE BHIYUCIUTEILHBIE OMUOKHU TIPU TIPABUIHHO
BBIODAHHOM METO/IE; - CTYIAEHT MOXKET ITPOBECTH 3AIlUTy KayKI0r0 3aJaHUs C
WCTIOIH30BAHUEM PENIeHUs y JTOCKU WK 33 MMAPTOii; - CTYJIEHT 3HAET METOIbI 1
[IPUEMBI, UCIOJIb3yeMble B DEIIeHWH, JTeMOHCTPUPYET OCHOBBI TEOPETHUECKUX
000CHOBAHUN METOZ0B U IIPUEMOB.

- permrennl He MeHee 60% Bcex 3a7a9 B KOHTPOJIBHON pabore; - cTydeHT 3HaeT | '"YmosaersopuresbHO"
¥ [OHUMAeT METOIbI W IIPHEeMBbI DelIeHHus 33aHuil; - CTYJeHT 3HaeT (Gopmy-
JIMPOBKHX OCHOBHBIX T€Op€eM, Ha KOTOPbIX OCHOBBIBAIOTCA METOAbl WU IIPHUEMbL
pelleHnd 3aJaHuH.

- KOJIM9IECTBO BEPHO PENIeHHbIX 3a1a9 — MeHee 60%; - cryaenT e obnapyxusa- | "HeymosrerBopureabao"
eT 3HaHUe U TOHUMAHWUE UCTIOIb3YEeMbIX UM TP PEIIeHUN 33JaHuil METOI0B U
IPUEMOB; - CTYAICHT He 3HaeT (He MOHWMAET) TEOPETUIECKUE OCHOBBI METOIOB
¥ IIPUEMOB.




Onenounoe cpesicTBO

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

. Tomosiorus runepIpoCcTPanCcTB.

. Paccrosiame Xaycmopda.

. Teopema 0 moIHOTE THIEPITIPOCTPAHCTB.

. CrpyKTypHbIE TEOPEMBI B T€OPUU CAMOIIOIO0HBIX MHOXKECTB.

. ImmexkcHOe IPOCTPAHCTBO.

. Tpexmepubie nzobpaxkenus dppakranos B nporpamme IFS Builder 3D.
. ITocrpoenune mozeneil camonof00HbBIX IUIIIIEPOB.

. Camoad punnbre TaiIb.

9. Mepa u pa3MepHOCTH CAMOIIOJOOHBIX MHOMKECTB.

10. IlocTpoenne MHBaPpUAHTHBIX Me€P.

11. PazmeprocTh omobus u ¢popmyna Mopama.

12. IuckperHble TUHAMAYIECKHE CHCTEMBI.

13. MuoxecrBa 2Kiomua u Manaensbpora. IIporpamma Fractal Explorer. Anropurmbl nocrpoenuns muoxecrsa 2Kosma u Man-
nennopoTa.
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Kpurepun onenkun:

Kpurepun Ouenka

CryieHT MOXKeT BOCIIPOM3BOAUTDH TEKCT JOKJIa/ia He HCIO0JIb3yd [eYaTHbI Bapuant Tekcra; | "Ormmano”
MOYKeT C(POPMYJIUPOBATH OCHOBHYIO MBIC/h TE3UCOB W TOAPOOHO €€ PACKPBITh; MOYXKET OT-
BETHTH He MeHee YeM Ha 75% JOIMOJHUTEIHHBIX BOIPOCOB, 33JAHHBIX IIPETOJaBaTeIeM W
APYIUMU CTYAEHTAMHU.

CTymeHT MOXKeT BOCIPOW3BOINTH TECT JOKJIAAa HE3HAUNTE/IHHO WCIOJb3ys TedaTHbiil Ba- | "Xopomro"
PUAHT TEKCTa; MOXKeT CPOPMYIMPOBATH OCHOBHYIO MBIC/b TE€3UCOB M PACKPBHITH €€; MOYXKeT
OTBETUTHL He MeHee, 4eM Ha 65% momo/HuTe/IbHBIX BOIIPOCOB, 3aJaHHbIX IIPEIOoJaBaTe/IeM 1
JPYTUMU CTYJAEHTAMMU.

CTymeHT MOXKeT BOCIHPOW3BOINTH TEKCT JOKJIAJA C WCIOJb30BAHMEM II€IATHOTO BapuaHTa | "YI0BIeTBOpUTEIHHO"
TEKCTA, HEe 3a9UThIBas [IeYaTHBI BADUAHT TEKCTA, MOXKET C(POPMYIMPOBATH OCHOBHYIO MbICJIb
TE3WCOB, MOYKET OTBETHTH He MeHee deM Ha 50% MOTOMHUTETLHBIX BOTIPOCOB, 33 JaHHBIX TIpe-
no/laBaTeseM U APYTUMU CTYICHTaAMHU.

CryzieHT HEe MOXKEeT BOCIIPOM3BOAMTHL TEKCT JO0KJaja 6e3 urenus nedarHoro Bapuanrta tek- | "Heynosnersopuresbao"
CTa; CTYAEHT He MOXKeT C(hOPMYyJTUPOBATH OCHOBHYIO MBICH TE3UCOB; CTYIEHT MOYKET OTBE-
TATH MeHee, 9YeM Ha 50% MOTOHATELHBIX BOTIPOCOB, 3aJaHHBIX ITPETIOIABATEIeM U APYTAMA
CTY/IEHTAMH.
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Onenounoe cpesicTBO

Boripocst k 3adery 110 ipejmery OpakrajibHast reOMeTpus.

1. CaoiictBa XaycmopdoBa pacCTOSHUSI.

. Bepx#mne n HUZKHUE TIPeIEIIHI.

. Teopema 0 mOIHOTE THIEPIPOCTPAHCTBA.
. Teopema XarumHCOHA.

. YcioBue OTKPBITOTO MHOYKECTBA.

. ®opmyna Mopana.

. CpoiictBa KanTopoBa MHOXKeCTBA.

. AccommmpoBanHOe CeMENCTBO momo0mii.

. CBABHOCTD aTTPAKTOpPA LUIIIEDPA.

. Ompenenenne camoad puHHOTO TaiiIa.
11.
12.
13.
14.
15.
16.
17.

Teopema Banara-I'pada.

Pasmepuocrs 110100ust.

Mepa Xaycmopda u ee cBoiicTBa.

Pasmeprocts Xaycmopda.

VciioBre 00K ATEIBHOCTI MEDPHI.

Tomnosiorus 1 MeTpPUKa WH/IEKCHOTO IIPOCTPAHCTBA.
NuBapuanTHas Mepa Ha CaMOIOIOOHOM MHOXKECTBE

Kpurepun onenku:

Kpurepun Ouenka

- CTyZeHT 3HaeT hOPMYJINPOBKY OIIPE/IeIeHIi, BRIHECEHHBIX Ha 3a4deT, u MoxkeT | "3adreHo"
[IPUBECTH [IPUMED K KaXK/IOMY OLPEIEJIEHHIO; - CTYIeHT 3HaeT (OPMyIUPOBKHI
BCEX YTBEPKIECHUI W TEOPEM, BHIHECEHHBIX HA 3a9€T; - PEIIeHbI BCe WHINBU-
JyaJibHbIE 33aHUs; - KOHTPOJIbHbIE PAOOTHI ObL/IN CIAHBI HA OLEHKHU HE HIXKe

gem YJOBJIETBOPUTEJIBHO.

- cryaeHT He 3HaeT (POPMYJIMPOBKU OIPE/IeIeHN Y, BhIHECEHHBIX Ha 3adeT, wmu | "He 3aareno"
HE yMeeT IIPUBOJUTH IIPUMEPDI JJjid HUX; - CTYJIEHT He 3HAaeT (POPMYJIUPOBKU
OCHOBHBIX YTBEPYKICHUN U TEOPEM, BHIHECEHHBIX Ha 3a9€T; - WHIUBUIYAJbHBIE
3aJIaHns PElleHbl He B IIOJTHOM 00'beMe; - KOHTPOJIbHbIE PabOThI He OBLIN CIAHBL

smbo coanbr Ha onenku HEY/IOBJIETBOPUTEJIBHO.




