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IMporpamma auctmuiias! "[IpoexTrBHAs reoMeTpust 1 MeToasl n3oopaxenuii”; 44.03.05 "Tleparormueckoe odpasoBaHue (C ABYMs MPODUIAMH
MTOJITOTOBKH)".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) HurmemssiHoBa A.M. (kacdeapa BhICIIEH MAaTEMATHKU U
MaTeMaTH4eCKOTro MOJIeJIMPOBaHMsI, OTAEIeHHe Tiefarorndeckoro oopaszopanust), Ajgul.Nigmedzyanova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[IK-3 BiageeTt KylIbTypoil MATEMAaTHUECKOTO MBIIIJIEHHS, JIOTUYECKOM U aJITOPUTMHUECKOIN

KyJIbTYpPOM, CIIOCOOEH MOHUMATh OOLIYI0 CTPYKTYPY MaTeMaTHYeCKOro 3HaHU S, B3aUMOCBSI3b
MeKTy pasIMYHBIMU MaTeMaTHYECKUMH AUCLUIIMHAMMY, PEATM30BbIBATE OCHOBHbIE CXEMBI
MaTeMaTHYeCKUX paccykAeHUIH Ha OCHOBE OOILIMX METOJOB HayYHOTO UCCIIEJOBAHUS U OMBITA
pellieHHs] y4eOHBIX U Hay4YHBIX IPOOJIeM, MOIb30BATHCS SI3bIKOM MATEMATUKH 1
MaTeMaTHYeCKOi TePMUHOJIOTHH, KOPPEKTHO BbIPaXKaTh M apryMEHTHPOBAHO OOOCHOBBIBATD
MMEIOIIMECs 3HAHUS

VK-1 CriocoOeH OCYIIECTBIIATh TOUCK, KPUTHUYECKUI aHATN3 1 CUHTE3 MH(OPMAIUK, TIPUMEHSIThH
CHICTEMHBII TIO/IXO[] [JIs1 PEeLlIeH I TOCTaBJIEHHbIX 33/1a4

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:

3HaTh ¥ IOHUMATh OCHOBHBIE FT€OMETPUYECKUE MTOHATHUS M OTHOIIEHHS: aKCHOMATHKY COOTBETCTBYIOIIMX Pa3/IesioB
reOMEeTPHUH, OCHOBHBIE OIPEACICHHU U TEOPEMBI, (DOPMYJIMPOBKU YTBEPKACHHUHA, METObI JOKA3aTeIbCTBA OCHOBHBIX U3 HUX,
BO3MOXHBIE c(hepbl UX MPHJIOKEHUN B IIKOJIBHON MaTeMaTuKke

HoKkeH yMeTh:

Ymets MMPOBOAUTDH CTAHJAPTHBIC UCCIIENOBAHUA T€COMETPUICCKUX CBOWCTB Y BBIYUCIISTh Ppa3/IndHbIE TCOMETPUYICCKHUE
XapaKTEPUCTUKU.

VMeTh Jenath reOMeTpUYECKUe IOCTPOSHHS YePTEXH UCTIONb3Ysl METOABl H300paXKEeHUI, Oa3UPYIOLINXCs Ha TEOPHU
MPOEKTUBHOM r€OMETPUN

YMETH pa3/in4aTb aKCUOMATUKU OTHOCAIIUECA K TEOMETPUICCKUM TECOPUSAM
HOJDKGH BJIag€Th:

BJIAJIETh KOOPAWHATHBIM METOJIOM U MCIIOJIB30BATh €ro AJIs PellleHHs CTAHAAPTHBIX 3224 aHATUTUYECKOH, IPOSKTUBHOMN
TeOMETpPUH.

BJIAACTb METOAAMU IT€OMETPUICCKUX HOCTpoeHHﬁ.
JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

OOBACHUTH OCHOBHBIE SJIEMEHTHI TEOpUU HpOGKTI/IBHOﬁ TEOMETPUH U TOIIOJIOTUHU.

0a30BbIE WU U METObI 9THUX PA31€JI0B MATEMATUKH, CUCTEMY OCHOBHBIX MATEMATUYCCKHX CTPYKTYP KypcCa U BJIaJICHUE
AKCMOMAaTU4YCCKHUM METOJaMU

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.0.07.14 Qucuumiunsl (Moaysm)" OCHOBHOM MpoghecCHOHATIBHON
obpazoBaresbHOI mporpammbl 44.03.05 "Tleparormueckoe odpasoBaHue (¢ IByMst pohwIsiMU MOArOTOBKM) (MaTteMaTnka u
WHOCTPAHHBIN (aHTJIMIACKUI) A3BIK (B MOJMJIMHTBATLHOM 00pa30BaTe/IbHOM cpejie))" U OTHOCUTCS K 00st3aTenbHOi yacti OITOIT
BO.

OcBauBaercs Ha 4 Kypce B 7, 8 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO padoTy 00y4yanIuxcs ¢ npenojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy o0ydamuxcst

O6m1asi TPyIOEMKOCTh OUCIMIUIMHBI COCTaBIIsAeT 3 3aueTHHIX(bie) enuantl(pl) Ha 108 aca(oB).

KonrtaktHas padora - 73 yaca(oB), B TOM YHCJIe JIEKITUK - 36 Yaca(OB), MPaKTHUYECKUE 3aHATUS - 36 Yaca(oB), JabopaTOpHbIe
padoTthI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast paGota - 17 daca(oB).
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KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopma MpoMekyTOYHOrO KOHTPOJIS JUCIMILIMHBL: OTCYTCTBYET B 7 CEMeCTpe; 9K3aMeH B 8 cemecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. TloHsAATHE IPOEKTUBHOTO MPOCTPAHCTBA.
Mopeni MPOeKTUBHOTO MPOCTPAHCTBA.
[TpoexTiBHBIE KOOpAMHATHL. CoriacoBaHue Oas3uca
[NepcriekTnBHOE OTOOpaXKEHNE MPSIMON B ITy9IOK

1. [mpsimeix. Pacmmpennas npsimas. IIpoekTuBHbIE 7 4 0 4 0 0 0 2
KOOPJMHATHI Ha TIPSIMOM, OIHOPO/IHbIE KOOPAMHATHI
Ha MMPOEKTUBHON MPSIMOH.

Tema 2. [lepcniekTUBHOE OTOOpaXEHUE TUNIOCKOCTH
B CBA3KY NpsAMBIX. PacliMpeHHas miIockoCTb.
[IpoexTHBHBIII periep Ha ruIockocTu. Teopema o
MIPOEKTUBHOM penepe. OAHOPOAHbIE KOOPAUHATHI
Ha NMPOEKTUBHOM IIOCKOCTH

Tema 3. YcnoBue NpuHaAIeKHOCTU TPEX TOUEK
nipsivoid. IIpsiMasi Ha MPOEKTUBHOM TIJIOCKOCTH.
[MTapamerpuyeckue ypaBHeHuUs Mpsmoii. Obree
3 |YpasHeHue npsiMoit. OCOOEHHOCTH ypaBHEHUS
MIPSIMOY TT0 OTHOILEHHIO K PACTIOJIOKEHHIO
OTHOCUTEJBHO MTPOEKTHUBHOTO periepa.

Tema 4. ITpeoOpa3oBaHus MPOSKTUBHBIX
KoopauHat. [TpocTeiiivie cBOWCTBA MPOESKTUBHOM
IUTOCKOCTH U TIPOEKTUBHOTO MTPOCTPAHCTRA.

5 Tema 5. [punanun goiictBerHoCTH. Teopema
" [de3apra.

Tema 6. [IBoiiHOE OTHOIIIEHHE YEThIPEX TOUEK, Ero
cBoiicTBa (Teopembl). CII0KHOE OTHOIIEHUE

6. [deTbIpex MpsAMBIX MyuyKa. ['apMoHMUYeckue 8 6 0 6 0 0 0 3
yeTBepKH. [10JTHBIH YeThIpeXBEPIITMHHHK.

Tema 7. IIpoekTUBHBIE OTOOpAKECHUS U
MIPOEKTHBHBIE TIpeoOpa3oBaHusl. [lepcreKkTBHbIE
otoOpaxkeHusi. TeopeMbl 0 IPOEKTHUBHBIX
otoOpaxkeHusix. [IpoekTHBHBIE TpeoOpa3oBaHNs
7. |npsMoOii M MHBapUaHTHBIE TOUKU. [IpoeKTHBHBIE 8 4 0 4 0 0 0 3
peoOpa3oBaHms IUIOCKOCTH, NX KJIACCH(HUKAIHSL.
TeopeTHKO-TpyNIToBOi MPHHIIMI TOCTPOESHUS
reOMETPUN
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 8. LleHTpasisHOE U MapasuiesIbHOE
NPOEKTHPOBaHKe, UX MHBApHaHTHL. M300paxeHne
MPOCTEUIINX TUIOCKKX (PUTYP C TOMOIIIBIO
napajuleNbHOro poekTupoBanus. IloHsaTre o

8. |Merone Monxa. N306pakeHne MpocTenImx 8 4 0 4 0 0 0 3
IPOCTPAHCTBEHHBIX (PUTYP. AKCOHOMETPUSI.
Teopema [Tonpke-IIBapua.

Tema 9. ITosummonssle 3agaun. [TonHble 1

HEeToJIHbIe N300paxkeHns. MeTprdecKue 3a1adm.
9. |lTocTpoeHne ceyeHuit MPOCTPAHCTBEHHBIX (PHUTYP C 8 6 0 6 0 0 0 4
MOMOIIIBI0 TeopeMsl [le3apra.

liToro 36 0 36 0 0 0 17

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. IloHsATHE POEKTHBHOrO NMpocTpaHcTBa. Moae i NpOeKTHBHOTO NpocTpancTBa. IIpoekTuBHbIE
koopauHatel. CorjacoBanue 6a3nca IlepcnekTnBHOE 0TOOpaKeHHe MPSIMOI B yY0K NpsAMbIX. PacmmpenHast
npsimasi. IIpoekTHBHbIE KOOPIHHATHI HA NPSIMOM, OTHOPO/IHbIE KOOPANHATHI HA NPOEKTHBHOM NPsAMOI.

[NepcriekTUBHOE 0TOOpaXKeHUe MPSIMON B My4OK MpsiMbIX. PacimpenHas npsivasi. [IpoeKTHBHbIE KOOPAMHATHI HA IPSIMOM,
OJHOPOIHbBIE KOOPIMHATHI Ha TPOEKTUBHOM MpsIMOH. (24.)

Pacmmpennast urcioBas nmpsiMasi - MHOKECTBO BeliecTBeHHbIX urces R {\displaystyle \mathbb {R} } \mathbb {R} ,
JIOTIOJTHEHHOE JIByMsI OECKOHEUHO YIaJIEHHBIMHU TOYKAMHU

Tema 2. IlepcnekTHBHOE 0TOOpa’keHNE MVIOCKOCTH B CBAI3KY NpsAMbIX. Pacmmpennas miockoctb. [IpoexkTuBHbIN
penep Ha 1ockocTu. Teopema o npoexkTuBHOM penepe. OJHOPOJHbIe KOOPAHHATHI HA IIPOEKTHBHOII VIO CKOCTH

INepcrnekTHBHOE O0TOOpaKEHHUE IUIOCKOCTH B CBSI3KY NMPSIMBIX. PacmmpenHast IIockocTh. IIpoeKTHBHBIN penep Ha IIOCKOCTH.
Teopema 0 poeKTUBHOM peniepe. OTHOPOIHBIE KOOPIMHATHI HA IPOSKTUBHOM MIOCKOCTH (24.)

ITpoekTHBHAs TIGCKOCTD - JBYMEPHOE MPOESKTUBHOE IMPOCTPAHCTBO. BakKHBIM YaCTHBIM CITyYaeM sSIBJISIeTCS

BEILIECTBEHHASI IPOSKTUBHASI TJIOCKOCTb.

ITpoeKTHBHAs TUIOCKOCTb OTJIMYAETCS BaXXHOW POJIbIO, KOTOPYIO IpaeT Tak Ha3biBaeMast akcuoma Jlesapra, B

NPOEKTUBHBIX MPOCTPAHCTBAX OOJIBIIMX PA3MEPHOCTEN SIBJISIIOIIASCS TEOPEMOI.

Tema 3. VciioBne NnpuHaJIe:KHOCTH TPexX Touek npsimoii. IIpsimast Ha NP oeKTHBHOM MJIOCKOCTH.
IMapamerpuyeckue ypaBHeHusi npsimoii. O6uiee ypapHenue npsimoii. O co0eHHOCTH ypaBHEHHS NPAMO¥ MO
OTHOIIEHNIO K PACIOJIO’KEeHHI0O OTHOCHTEJbHO NPOEKTUBHOIO pernepa.

YcioBre NpUHaIJIEKHOCTU Tpex Touek npsiMoid. [IpsiMas Ha MpoeKTUBHOM MIockocTH. [TapameTpuueckre ypaBHEHUS MIPSIMON.
Oobiee ypaBHeHue npsaMoil. OcoOeHHOCTH YpaBHEHUSI MPSIMOiA 110 OTHOIIIEHUIO K PACHOIOKEHUI0 OTHOCUTENBHO MPOSKTUBHOTO
peniepa. (24.)

Ecam Ha IpOeKTHBHOM IJIOCKOCTH 3a1aH perep, TO BesKas npsiMast Ha 9TOH

TUIOCKOCTH OIPeielIsieTCs] IMHEWHBIM OJJHOPOJHBIM YpaBHEHHUEM, U, OOPATHO, BCAKOE JIMHEHHOE

ypaBHEHHE OTHOCUTEJIBHO MTPOEKTUBHBIX KOOPAUHAT OINpefiesisieT MpsMYIo

Tema 4. IIpeo6pa3oBanusi IpoeKTHBHBIX KoopanHart. [IpocTelimue cBoiicTBA NPOEKTHBHOM MJIOCKOCTH U
NPOEKTHBHOI'O MPOCTPAHCTBA.

IIpeo6pa3oBanus NTPOEKTUBHBIX KoopauHaT. [IpocTeiiiie cBoiicTBa MPOSKTUBHOM IIOCKOCTU U MTPOEKTUBHOI'O MPOCTPAHCTBA.
(2u.)

IIpoekTHBHOE Mpeodpa3oBaHUe - TO B3aMMHO-O/IHO3HaUHOe otoOpaxenue ¢ {\displaystyle \phi } \phi npoekruBHoro
NPOCTPaHCTBA Ha cebsl, COXpaHsIolee OTHOIIEHNE NOPsIIKa YACTUYHO YIIOPsI0UYEHHOTO MHOKECTBA BCEX

TIOZAIIPOCTPAHCTB.
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[poekTrBHOE Npeodpa3oBaHue NPSMON - OMEKTHBHOE ITpeodpa30BaHue MPSIMOH, IepeBOAIIee FapMOHUIECKYIO
YETBEPKY TOUEK B TAPMOHMYECKYIO YETBEPKY TOYEK.

Tema 5. Ilpuanun goiictBeHHocTH. Teopema le3apra.
[punnun geoiicteenHocTH. Teopema [e3apra. (24.)

Teopema [lezapra sBJISIETCS OJHON W3 OCHOBHBIX TEOPEM TIPOEKTHBHOM reoMeTpun. OHa hOPMYIMPYETCS ClleqyIOITAM
obpazom:

Ecim 1Ba TpeyroJibHUKa pacriosiokeHb! Ha TUIOCKOCTH TAKAM 00pa3oM, UTO MPsIMbIE, COEANHSIIONINE COOTBETCTBEHHbIE
BEPLLUMHBI TPEYTOJILHUKOB, IIPOXOASAT YEPE3 OHY TOUKY, TO TPU TOUYKHU, B KOTOPBIX [IEPECEKAIOTCS TPOAOJIKEHUS TPEX Tap
COOTBETCTBEHHBIX CTOPOH TPEYTOJIBHUKOB, JIEKAT HA OJHOM MPSAMOIA.

OO0patHoe TOoXe BEpHO:

Ecim 1Ba TpeyroJibHUKa pacriofiokeHs! Ha TDIOCKOCTH TaKUM 00pa3oM, UTO TPU TOUKH, B KOTOPHIX MEPECEKAIOTCS
NPOIOKEHHUS TPEX Tap COOTBETCTBEHHBIX CTOPOH TPEYrOJbHUKOB, JIEKAT HA OJHOM MPSMOM, TO MPSAMBIE, COEAUHSAIOIIIE
COOTBETCTBEHHBIE BEPIINHBI TPEYTOJBHUKOB, TPOXOIAT Yepe3 OIHY TOUKY.

ST JBe TEOPEMbI ABJISIOTCA TBOMCTBEHHBIMHU 110 OTHOIIEHHIO IPYT K APYTY, M MHOT/IA OOBEANHSIOTCA B €IMHYIO
TeopeMy, KoTopast (hopMyspyercs Tak: "[[Ba TpEYrojbHUKa UMEIOT LIEHTP MEPCTIEKTUBBI TOrIa M TOJILKO TOTa, Kora
OHH MMEIOT OCh TIEPCTIEKTUBBI

Tema 6. /IBoiiHO€ OTHOIIIEHHE YeThIPEX TOUEK, ero cBoicTBa (TeopeMbl). Ci103KHOE OTHOIIEHHE YeThIpeX MPsAMbIX
nyuka. Fapmonnueckne yerBepku. [1o/HbIIT YeTHIp €XBePUINHHAK.

JIBOilHOE OTHOILIEHHE YeTHIpeX TOUEK, ero CBOMCTBA (TeopeMsl). CI0:KHOE OTHOILIEHUE YEeThIpeX MPSMBIX My4dKa.(24.)
T'apmonnueckne yeTBepku. [10HBINA YeTHIpeXBEPIIMHHUK. (24.)

[TomHBIi YeTBIPEXYTONbHUK (MHOTAA YIIOTPEOIseTCsl TEPMUH TIOJHBIA YeTHIPEXBEPIIMHHIK) - 3TO CHCTEMA
reOMETPUYECKHX OOBEKTOB, COCTOSIINAS U3 JTIOOBIX YETHIPEX TOUEK HA IUIOCKOCTH, HUKAaKKe TPU U3 KOTOPBIX HE JIeXKar Ha
OJJHOM MPSIMOM, U IECTH MPSMBIX, COSANHSIONMX IIecTh Map Touek. Korgurypaims, ABOWCTBEHHAs K MTOJTHOMY
YETBIPEXYTOJIHUKY - TIOJIHBIIA YETHIPEXCTOPOHHMUK - SIBJISIETCSA CUCTEMOM U3 YETHIPEX MPSIMbIX, HUKaKUe TPU U3 KOTOPHIX HE
MIPOXOJAT Yepe3 OJHY TOUKY, U IIECTH TOUEK NePeceueHN s ITHX MPIMBIX.

Tema 7. IIpoekTHBHBIE 0TOOpPaKeHHs U MPOEKTHBHBbIE Npeoodpa3oBanus. [lepcrnekTnBHBIE 0TOOPaKEHHS.
TeopeMsbl 0 NPOEKTHBHBIX 0TOOpaskeHusix. [IpoekTHBHBIE IPpe0Opa3oBaHNsI NPSAMON 1 HHBAPHAHTHBIE TOYKH.
IIpoexTuBHBbIE Npe0oOpa30BaHNs IIOCKOCTH, UX KJIaccu(pukanus. TeopeTHKO-IrpyNnnoBoii MPUHIMI OCTP 0 eHNUs
reoMeTpHun

[IpoeKTBHBIE OTOOpaXEHUS U MTPOSKTUBHBIE MPpeoOpa3oBanusl. [lepcrieKTHBHbIe 0TOOpa)eHus. TeopeMbl 0 POSKTHBHBIX
0TOOpaKEHHUSIX.

[IpoekTHBHBIE IIPeOOpa30BaHUsI IPSIMON U MHBAPUAHTHBIE TOYKU. [IpOeKTUBHBIE TPe0Opa30BaHus IIOCKOCTHU, UX
kjaccudukams. TeopeTuko-rpynnoBoy NPUHLUI OCTPOSHHS FeoMeTpuH (24.)

[IpoekTHBHBIE 0TOOpaXeHUsI M IPOEKTUBHbIE Mpeodpa3oBanusi. [lepcrnekThBHbIe OTOOpaxeHus. TeopeMsl o
TIPOEKTHBHBIX OTOOPAKCHUSX.

Komnmneanuys.

T'omornorus (rurnepBosidecKas v mapadomdeckast).

Tema 8. IleHTpanbHO€e N Mapa/uieJJbHOE MPOEKTHPOBAaHNE, NX HHBAPpUAHTHL. V300pakeHne mpoCcTeMmIX 10 CKHX
(puryp ¢ noMoIb0 NapauieJJbHOro NpoexktupoBanus. IloasTue o metoae Mon:xka. M306paskeHne mpocTelmmx
npocTpaHcTBeHHBIX huryp. Akconomerpusi. Teopema Iloabke-IlIBapua.

LleHnTpasbHOE U NMapajlIeIbHOE NPOSKTUPOBAHKE, MX HHBAPHUAHTHL. N300pakeHne NpOCTENIINX IIOCKUX (PUTYP C TIOMOIIBIO
NapaJUIEIbHOIO POEKTUPOBAHUS. (24.)

N306paxeHue mpeqMeToB Ha INIOCKOCTH ITOTYYaloT Pa3IMYHBIMU CIIOCOOAMU: PUCOBaHKEM, (oTorpadpupoBaHueM U
yepueHueM. Jlroboe n300paxeHue cTposAT MeTogoM IpoeKLuid. [Tpoekuus - 310 n300paxkeHue IpeaMeTa Ha IIOCKOCTH,
TOJIyYeHHOE TIOCPECTBOM JIydel - IPOSKTUPYIOIINX HpsAMBIX. OHA MO00HA TeHHU OT MPeJMEeTa, OCBEIIEHHOIO COJTHLIEM,
JIAMITON WJIM APYTMM MCTOYHUKOM cBeTa. MeTo[ MpOoeKIHid 3aKII09aeTcsl B TOM, YTO ITPOEKTUPYEMBI NTpegMeT
(Ha3bIBAEMbIH OPUTUHAJIOM, HATYPOH WIIK OOBEKTOM) IPOEKTUPYIOT IOCPEICTBOM ITyYKa JIyded (IIPOEKTHPYIOINX
TPSIMBIX ), UCXOJAIINX U3 OTHOW TOUYKHUS- LIEHTPA MPOEKTUPOBaHNUS, Ha HEKOTOPYIO IIOCKOCTh MpoeKLuil. Paznmuyaior 1Ba
BU/IA TPOEKTUPOBAHUS: IIEHTPAIbHOE MIApAJLIEILHOE

SAEKTPOHHBH
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Tema 9. Ilo3unmmonnsie 3axaun. [loTHpIE 1 HemoHBIE N300pakennsn. Merpudeckne 3anaun. Iloctpoenne
ceyeHNi MPOCTPAHCTBEHHBIX (hUryp ¢ moMombi0 TeopeMbl [le3apra.

[MosuimonHbie 3aa4n. [1oJHBIE U HETOJIHbIe N300paxeHus. MeTpuueckue 3aaaun. [locTpoeHne cedeHuii MpoCTPaHCTBEHHBIX
(uryp c nomoripio Teopemsl e3apra. (24.)

INozumonnsle 3agaun. K HIM OTHOCATCA 3a/1auHl, PEIIeHUsI KOTOPBIX TO3BOJISIOT ONPEAEINTh B3aUMHOE PACIIONIOKEHHE
reOMETPUYECKUX OOBEKTOB.

Bce MHOrooGpasue Mo3MIMOHHBIX 32024 MOKET ObITh OTHECEHO K TPEM T'pyIIaM:

- 3a[]a4¥ Ha MOCTPOEHUE JIMHUM NIepeceYeH s TIOBEPXHOCTEH;

- 3371241 Ha OTIpeJeIeHNe TOYEK NepeceyeHus! IMHUN C TIOBEPXHOCTHIO;

- 33[]a4M Ha MPUHAAJIEKHOCTh TOUKH JIMHUM WY TIOBEPXHOCTH.

Pemmenne 3Tnx 3a1a4 CBOANTCSA K YCTAHOBJIEHHIO IPHHA/UICKHOCTH IIPOEKIIMI HEKOTOPOW TOYKH POSKIMN JIMHUA

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNINHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroIIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEIoaBatesisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHAasl paboTa MOAPa3Ae/seTCs HA CAMOCTOSTENIbHYIO pabOTy Ha ayUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITE/ILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHEL, TAK U IPOPaOOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITENIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 33JaHHs], HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHMII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENILHON padoThl 00YYaIOIINXCS perJIaMeHTUPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JTNTEPaTypOl U 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3annK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUs BHICIIETO
nipodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akThI KazaHckoro (ITpuBosmkckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.

B choHpe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeayoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 UCHUILIMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCAHUE MOPsIIKA IPUMEHEHUS W IIPOLIEAYPhI OIIEHUBAHUS JIJIS KaXKIOTO OICHOUHOTO CPEe/ICTRa;
- KpUTEpHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUECHOYHBIX CPEACTB, BKJIIOYad TpC6OBaHI/Iﬂ, MMPEAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MOIYJIs1) MIPETIoIaraeT u3yueHne OCHOBHOM U JIOMOJTHUTEIBHON yueOHO# TuTepaTypl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 JBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIe OMOIMOTEUHbIe CICTEMbl HA OCHOBAaHUM 3aKT0ueHHBIX KDY moroBopos ¢
MIPaBOOOIAJATEISIMU;

SAEKTPOHHBH
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT

JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha

KaXJ0ro 00y4aroierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI

OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Library Genesis Project -

http://lib.freescienceengineering.org/search1.php?browse_subject=I"eomerpus%20u%20rononorusa&submit=0630p&pos=350

Anexcannipos A. [I., Hengeraes H. 10. I'eomerpusi: Yue6Hoe nocobue -
http://edu-lib.net/matematika-2/dlya-studentov/aleksandrov-a-d-netsvetaev-n-yu-geometr

Kypc muddepenimansHoii reomerpuy u Tonojoruu - http://padaread.com/?book=35580
Kypc anemenTapHoit Tonosioruu - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
Jlureparypa 1o Bbiciuel reomerpun - www.diary.ru/~eek/p165970944.htm

HauanbHblii Kype Tomosornu. ['eomeTprudeckye riaBbl -
http://mirknig.com/2010/10/30/nachalnyy-kurs-topologii-geometricheskie-glavy.html

[IpoexTrBHAs reomeTpus - http://alexandrd784.narod.ru/geoproekt.html

9. MeTouyecKkne yKa3aHus /Iisi 00y4Yarouxcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

Bujg paéor MeToauyecKue peKoOMeHIamun

JIEKLINH Mertoanveckre peKOMEHAAIMH M0 COCTABIEHUIO KOHCIIEKTa:

1.

BaumarenpHO pounTaiiTe TEKCT. Y TOUHNTE B CIIPABOYHOM JIUTEPAType
HeToHsTHBIE cioBa. [Ipy 3amvcy He 3a0ybTe BHIHECTH CIIPABOYHBIC IaHHBIE Ha
TI0J1s1 KOHCIIEKTa;

2.

Bsinenure riaBHOE, COCTaBbTE IUIAH;

3.

Kparko copMympyiiTe OCHOBHbIE TTOJIOKEHHUS TEKCTa, OTMEThTE
apryMeHTaLHIO aBTOPa;

4.

3aKOHCTIEKTUPYHTE MaTeprall, YeTKO Caedys IyHKTaM ruiaa. [Ipu
KOHCIEKTHPOBAaHNY CTApalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBAMH. 3aruncu
clieqyeT BECTH YETKO, SICHO.

5.

I'pamoTHO 3anmceiBaiiTe nuTaTsl. LIuTHpys, yauTHIBaiTe TAKOHNIHOCTD,
3HAYMMOCTD MBICITH.

B TekcTe KOHCIEKTa XenaTebHO NPUBOIUTH HE TOJIBKO Te3HCHBIE

TIOJIOXKEHWS], HO ¥ X JI0Ka3aTesbeTBa. [1pn oopMIIeHHH KOHCTIEKTa HEOOXOIMMO
CTPEMHTHCS K EMKOCTH KaKI0TO MPEeIOKeH!sI. MBICIM aBTOpa KHATHY CIIEyeT
M3JIaraTh KpaTko, 3a00TsCh O CTUJIE M BBIPa3UTEIBHOCTH HAIUCAHHOTO. YKcIio
JOTIOJTHATEBHBIX JIEMEHTOB KOHCIIEKTa JI0JKHO OBITh JIOTHYECKH
000CHOBaHHbIM, 3aITUCH TOJUKHBI PACHIPEIENATHCS B ONPEeICHHON
TI0CJIeJOBATEILHOCTH, OTBEYAIONIEH JIOTHUECKOH CTPYKTYype npou3BeaeHus . s
YTOUHEHHUsI M IOTIOJIHEHUS] HEOOXOMMO OCTABJISITH MOJIS.

OBnajieHne HaBBIKaMM KOHCITIEKTUPOBAHUS TPEOYeT OT CTy/IeHTa
LeJIeyCTPEMIICHHOCTH, TTOBCEJHEBHON CAMOCTOSITEIbHON PabOTHI.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

Mertoanyeckre peKOMEH/IAIMH CTyAeHTaM

TIPY MOJTOTOBKE K MPaKTUYECKUM 3aHITHSAM

[pakTryeckoe 3aHsATHE

- (popma crcTeMaTHYeCKUX y4eOHBIX 3aHSTHH, C

TTOMOIIHIO KOTOPBIX 00YYAIOINIHecs U3YJYaloT TOT WIX MHOW pa3jies ONpee/IeHHON
HayYHOH AMCUMIUIMHBL, BXOJSIIEH B COCTaB y4eOHOTO TJIaHa.

JI71s1 TOro 4ToOB! MPAKTHUECKUE 3aHATHSI IPMHOCHIN MaKCHMAIIBHYIO

T0J1b3y, HEOOXOMMO TIOMHUTB, YTO YIIPaKHEHUE U PElIeHNe 3a1a4 POBOSTCS 110
BBIYMTAHHOMY Ha JIEKIIMSIX MaTepHraiy ¥ CBsI3aHbl, KaK IIPaBUJIO, C AETaIbHBIM
Ppa3bopoM OTIENIbHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. CiemyeT NoA4epKHYTh, YTO
TOJIbKO TIOCJIE YCBOEHM S JIEKLIMOHHOTO MaTepHaa ¢ ONpeesIieHHOH TOUKY 3peHust
(a IMEHHO C TOM, C KOTOPOY OH M3/1araeTcs Ha JIEKIMSIX) OH OyJIeT 3aK perIsAThCs
Ha NMPaKTUYECKHX 3aHATUAX KaK B pe3ysbTare OOCYKICHUS U aHAIN3a
JIEKLIMOHHOTO MaTepuaa, Tak U C TIOMOIIBIO PEIIeHHs IIPOOIEMHBIX CUTYaIUH,
3aga4. [Ipy 3TUX yCIOBHUSIX CTY/IEHT He TOJIBKO XOPOIIO YCBOMT MaTepuall, HO U
Hay4YHUTCs! IPUMEHSITh €T0 Ha MTPAKTHKE, a TAKXKE IOJYYHUT JJOTOTHUTEIbHBINA
CTUMYJI (M 3TO OYEHb BAKHO) JUIsl aKTUBHOM NPOPaOOTKHU JIEKIIUH.

[Ipu camocTOSATEILHOM pElIeHNH 33/1a4 HYKHO OOOCHOBBIBATh KAXK/IBIi STaIl
PpelIeHts, ICXOAs U3 TEOPETHUYECKUX IMOJIoKeHU Kypca. Eciu cryaeHt Buaur
HECKOJIbKO ITyTel peleHusi MpooJieMsl (3a/1a4M), TO HY’)KHO CPaBHUTH UX U
BBIOpATh CaMblii panMoHaIbHbIA. [Tos1e3HO 0 Havasia BBIYMCIIEHUH COCTABUTh
KpaTKui TUIaH pereHus npodiemsl (3a1a4n). Pemenne npo6ieMHbIX 3a1a4 Win
TIPUMEPOB CIIe/lyeT U3JIaraTh MOoIpOOHO, BHIUKCIIEHHUS PAcIioaraTth B CTPOrOM
TIOPSIJIKE, OT/EJIsIsI BCIIOMOTaTe IbHbIE BEIYUCIIEHUS OT OCHOBHBIX. Pemmenus npu
HEOOXOJMMOCTH HYKHO COIIPOBOX/AaTh KOMMEHTAPHUSIMH, CXeMaMH, YepTeXaMu 1
PHUCYHKaMH.

CremyeT NOMHUTB, YTO PElIeHNe KaX/I0W YUeOHO! 3a/1auMl JOJIKHO

JOBOJIMTHLCS IO OKOHYATEJILHOTO JIOTHUECKOTO OTBETa, KOTOPOro TpedyeT yCIIoBue,
1 110 BO3MOKHOCTH € BBIBOJOM. I10/Ty4eHHBIi OTBET Clie/lyeT IPOBEPHTh
crocob6amH, BHITEKAIONIMMU U3 CyIlecTBa JaHHOM 3a1a4u. [lose3Ho Takxke (ecian
BO3MOJXKHO) pelaTh HECKOJIBKUMHE CIIOCOOaMU M CPABHUTB MTOJTyUYeHHbIE
pe3yJibTathl. Pemenue 3a1au JaHHOTO TUMA HYKHO IPOJIOJIKATh 10 NPUOOPETEHHsI
TBEP/IbIX HABBIKOB B UX PELICHHU.

[Ipu MoAroToBKe K NPaKTUYECKUM 3aHSATHAM CJIEyeT UCTIONb30BaTh

OCHOBHYIO JIUTEPATYPy U3 MPEJCTABIEHHOTO CIHCKA, & TAK)KE PYKOBOJCTBOBATHCS
MIPUBEJEHHBIMY YKa3aHUSAMH U peKoMeHaanusMu. [jisi Hanbosiee ri1y60Koro
OCBOEHUSI TUCLMIUIMHBI PEKOMEH/IyeTCsl U3y4arh JIUTEPaTypy, 0003HAUEHHYIO KaKk
'IOMOJIHUTENIbHAS' B IPEACTABJICHHOM CITUCKE.

Ha nmpakTiyecKkux 3aHATHAX NPUBETCTBYETCS aKTMBHOE y4acThe B

00CyXI€HUM KOHKPETHBIX CUTYallUii, CHOCOOHOCTh Ha OCHOBE TTOJTyYeHHBIX
3HAHUI HaXOIUTh Hanbosee 3(pheKTUBHbBIE pelIeHNs] TOCTaBJIEHHBIX IPOOJIeM,
YMETh HaXOZIUTh TTOJIE3HBII JIOTIOJTHUTEIIBHBIA MaTepHal Mo TeMaTHKe 3aHsATHH.
CryzleHTy peKOMEH/IyeTCsl CIIe/lyIoIas CXxeMa MO/ATOTOBKY K 3aHSATHIO:

1. ITIpopaGoTaTh KOHCIIEKT JIEKIIUIA;

2. IIpounTaTh OCHOBHYIO U JIOTIOJIHUTEJIBHYIO JINTEPATYPY, PEKOMEHIO0BAHHYIO 110 U3y4aeMOMY pasJedy;
3. OTBETUTH Ha BOITPOCHI TJIaHA CEMUHAPCKOTO 3aHSTHSI;

4. BuINOJHUTH JOMAIIIHEE 3aJaHNE;

5. Ilpu 3aTpyaHeHusAx chopMyIUpOBaTh BOIIPOCH K MPENoiaBaTeio.

CaMOCTOsI-
TenbHas paboTa

MeTtoguyeckre peKOMEH/IALNH 10 BHITOJHEHUIO HHANBUAYAIbHBIX padoT:
VHauBumyanbHble 331aHUS - 9TO 3a[JaHKsI Ha CAMOCTOSATENIbHOE PellieHre 3a0a4 110
Kypcy 'MareMaTU4ecKuii aHaIu3 B OTJIMYKE OT KOHTPOJILHOM paboThl,
BBIITOJHSIEMON Ha TIPAKTHYECKOM 3aHSATHH. [1py BHITOJHEHNN HIMBHAYAIBHOTO
3a/1aHUS CTYASHT MOXET UCIOJIb30BATh JIOOYIO CIIPABOYHYIO JINTEPATYpPY, B TOM
YHCIIe, B JIEKTPOHHOM BUJE
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IMporpamma auctmuiias! "[IpoexTrBHAs reoMeTpust 1 MeToasl n3oopaxenuii”; 44.03.05 "Tleparormueckoe odpasoBaHue (C ABYMs MPODUIAMH
MTOJITOTOBKH)".

Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH Mertoanyeckue yKa3aHus 10 TOJrOTOBKE K 3a4eTy U 9K3aMeHy

Nzyyenne ka0l JUCHUILIMHBI 3aKaHUYMBAETCS ONpe/ieIEHHBIMA METO/IaMU
KOHTPOJIS, K KOTOPBIM OTHOCSITCS: TEKYIIasi aTTecTalus, 3a4eThl K 9K3aMEHbI.
Tpe©oBaHusI K OpraHU3al|yY MOJATOTOBKH K 3a4€Ty T€ K€, YTO U IPH

3aHSTHSX B TEUEHHE CEMECTPA, HO COOJTIOZIaThCSI OHU AOJDKHBI OoJtee cTporo. [1pu
MOATOTOBKE K 3aYeTy Y CTYJIEHTA I0JKEH ObITh XOPOIINHA YUeOHUK WII KOHCIIEKT
JIMTEepaTypbl, IPOYUTAHHOMN 110 YKa3aHUIO IIPETIOJaBaTENs B TEUEHNE CEMECTPA.
Bnauvase ciemyeT npocMOTpeTh Bech MaTepuall Mo CAaBaeMOM JUCIUILIMHE,
OTMETHTb JIIs1 ce0s1 TpyJHbIe BOITpockl. O0s13aTebHO B HUX pa3oOparbes. B
3aKJIIOYEHHE ellle pa3 1es1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE TOJIOKEHHUS,
WICTIOJIB3YSI TIPY STOM OTIOPHBIE KOHCTIEKTHI JIEKIHUH.

CucremMaTyeckasi MOArOTOBKA K 3aHITHUSM B Te€YEHHE CEMECTpPa IMO3BOJIUT
WICTIOJIb30BATh BPEMsI 9K3aMEHAIIMOHHOW CECCHH ISl CUCTEMaTU3al[uy 3HAHUH.
Ecimu B mpoliecce caMOCTOATENIBHOU PaOOTh HaJl U3YUCHUEM

TEOPETUYECKOro MaTepHasa Wiy Mpy pelieHnH 3a]a4 y CTY/IeHTa BO3HUKAIOT
BOIPOCHI, Pa3pelInTh KOTOPbIE CAMOCTOSITENILHO HE YAeTCsl, HEOOXOAUMO
00paTUThCS K TIPENOABATEINIO ISl OTyUYeHHs] y HEro pa3bsICHEHWH WM yKa3aHUH.
B cBoMX BoOmpocax CTyIeHT JOJKEH YeTKO BBIPa3HTh, B YEM OH UCIIBITHIBAET
3aTpyAHEHUs, XapaKTep 3TOro 3aTpyJHEHHUs. 3a KOHCYJIbTallMen cielyeT
o0paiarTecs M B cily4yae, eC/iM BOSHUKHYT COMHEHHSI B IIPABUIIBHOCTY OTBETOB Ha
BOIPOCHI CAMOIIPOBEPKH.

10. Tlepeyenp nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrPaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTIM 00yUYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHBHBIC
(hopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHUC KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX W CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSIMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOIrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yue6HbIM 1utanoM 1o Harpasiennio 44.03.05

"Tlemaroruyeckoe oOpazoBaHue (C ABYMs MPOMHIISIME MOATOTOBKK)" ¥ MPOMIITIO MOArOTOBKY "MateMaTruka M MHOCTPaHHBINA
(aHTrNMIACKMIT) A3BIK (B TOMMIMHTBAILHON 00pa3oBaTeibHOM cpefe)”.

SAEKTPOHHBH
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Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp
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SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:

1. Ky3osnes, B. I1. Kypc reomerpun: asemenTsl TOooruy, quddepeHiyianbHas TeoMeTpusi, OCHOBAHHS T€OMETPHH : YIeOHUK /
B. I1. Ky3oBunes, H. I'. [lopaesa. - Mocksa : PUSMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT : 31eKTPOHHBIH
/1 JlaHb : 3neKTpOHHO-OMOIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/59618 (nara obpamenus: 16.03.2020). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2.ITpaconos, B. B. 3apgaun no tonosioruu / B. B. IIpaconos. - Mocksa : MITHMO, 2014. - 38 c. - ISBN 978-5-4439-3009-1. -
Texcr : anexkTpoHHbIH // JlaHb : 21eKTpoHHO-OnOmoTeunas cucrema. - URL: https://e.lanbook.com/book/80151(gara
obpamienus: 16.03.2020). - Pexxum noctyna: uist aBTOPU3. MOJIb30BATENEH.

3.Jenucopa H.C., [JononHuTeIbHBIE IJIaBbl HPOSKTHUBHOM reomeTpui : yueOHoe nmocodue / Jenrcosa H.C. - Mocksa: [Tpomerei,
2016. - 82 c. - ISBN 978-5-9907986-3-2 - Tekcr : anekrponnsiii // DBC 'KoHcymnbranT crynenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785990798632.html (nara o6pamenus: 16.03.2020). - Pexum poctymna: o
TIOATIHCKE.

JonoJHUTeIbLHAS JUTEpATypa:

1.Ilpaconos, B. B. Harnsnaast Tonosorus : yaedHoe mocodue / B. B. [Ipaconos. - 3-e uzn. - Mocksa : MIIHMO, 2014. - 112 c. -
ISBN 978-5-4439-2055-9. - Tekcr : anekTpoHHSIH // JIaHb : a5ekTpoHHO-OMOMHMoTeyHast cuctema. - URL:
https://e.lanbook.com/book/56410 (mata obpamenus: 16.03.2020). - Pexum mocTymna: 1uist aBTOPU3. TOJIB30BATEIEH.

2.Anekcannpos, I1. C. BeeneHue B TEOpHIO MHOKECTB M 00IIyI0 ToNosoruio : yuebHoe rnocodue / I1. C. AnekcaHapos. - 2-e
u3., crep. - Cankr-IletepOypr : Jlans, 2010. - 368 c. - ISBN 978-5-8114-0981-5. - Tekcr : anekTpoHHbli // JlaHs :
3JIeKTpOHHO-OMbmoTeynas cucrema. - URL: https://e.Janbook.com/book/530 (nata obparuenust: 16.03.2020). - Pexum
JOCTyma: Ijisl aBTOPU3. MOJIb30BaTENIeH.

3. Ilonapum, . I1. Addunnas n npoektrBHas reomeTpus : yueoHoe nocodue / 5. I1. [lonapun. - Mocksa : MITHMO, 2009. -
288 c. - ISBN 978-5-94057-401-9. - Tekct : anekrTpoHHbIi // JIaHb : 371eKTpOHHO-0nOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/9388 (mata o6pamenus: 16.03.2020). - Pexxum goctyna: 11l aBTOpPH3. MOJIb30BaTEICH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagnenne moaroropku: 44.03.05 - [Neparormyeckoe odpasoBanre (€ IBYMs IPOGUISIMU ITOATOTOBKH)
[podunp noxroroBku: MareMaTuka U MHOCTPAHHBIHA (AHIJIMMCKUIA) SI3bIK (B MOJWIMHIBAJILHON 00pa3oBaTeIbHON cpejie)

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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