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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

Mporpammy oucumnnuHel paspaboTan(a)(n): LOUEHT, K.H. (ooueHT) 3apunos @.LU. (kacenpa Bbiclwein MaTeMaTku
MaTeMaTn4yeckoro MoenMpoBaHus, OTAeNeHe negarornyeckoro obpasosanus), Farhat.Zaripov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTaeMorn KOMNeTEHLUN
MnK-3 Bnapeet KynbTypoin MaTeMaTn4yeckoro MbIWAEHUS, NOrMYECKOW 1 anropuTMMYECKON

KynbTypol, cnocobeH NoHUMaTb 0BLLy0 CTPYKTYPY MATEMAaTUHYECKOr0 3HAHNS,
B3aMMOCBSA3b MEXAY PasnnMyHbIMU MaTEMATUHECKUMU OUCLIUMNIMHAMN,
peanv3oBbiBaTb OCHOBHbIE CXEMbl MAaTEMATNYECKMX PACCYXOEHMWI HA OCHOBE 06LWUX
METOL0B HAy4YHOro UCCNELOBAHNSA U OMbiTa PELEHUs y4ebHbIX 1 HAayYHbIX NpobneM,
MONb30BATLCA A3bIKOM MATEMATUKM Y MATEMATUYECKON TEPMUHOMNOMMN, KOPPEKTHO
Bblpaxatb 1 apryMeHTpPOBaHO 0OOCHOBLIBATL NMEIOWMECS 3HAHWS

YK-2 CnocobeH onpenensTb Kpyr 3afay B paMkax NoCTaBNEHHON Lienu 1 Bolbupatb
ONTUMasbHblE CNOCODbI MX PELIEHNS, UCXOLAS N3 OEACTBYIOWMX NPABOBbLIX HOPM,
MMEIOLWNXCA PECYPCOB U OrpaHNYeHNiA

Obyvarowmitcs, OCBOMBLWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

3HaTb 1 MOHMMAaTb OCHOBHbIE reomMeTpum4yeckme nNoHATNA N OTHOWEHNA: akCMoMaTuKy COOTBETCTBYOWNX pa3nenos
reoMeTpun, OCHOBHbIE OnpeneneHns n Teopembl, POPMyINPOBKMK yTBep)K}J,eHVII;I, MeToObl noKa3aTe/ibCTBa OCHOBHbIX
M3 HUX, BO3MOXHbIe cdpepbl 1X I'IpI/IJ'IO)KeHI/IIZ B WKOJNbHOW MateMaTtumke

JonxeH ymeTb:

YmeTb NPOBOAMTb CTaHOAPTHbIE NCCIIEN0BAHNSA TEOMETPUYECKMX CBONCTB U BbIYNCNATL PasfiniHblie reoMeTpu4eckme
XapakTepucTuku.

YMeTb genatb reoMeTpunyeckme noCTpoeHnsa HepTexunm Ncnonb3ys MetTobl |/|306pa>|<eH|/||71, 6a3|/|py+oumxc;| Ha Teopun
I'IpOGKTI/IBHOI;I reomMeTpun

YMeTb pasnunyaTtb akCMOMaTNK/ OTHOCSILUMECS K FEOMETPUYECKUM TEOPUSM
JlonxeH Bnagetb:

BnafeTb KOOPAMHATHbIM METOLOM U UCMONMb30BaTh €ro 415 PeleHNs CTaHaapTHbIX 3a8a4 aHanMTUYeCKOoN,
NPOEKTUBHOW reoMeTpum.

BNafleTb METOQAMN FEOMETPUYECKUX NOCTPOEHNIA.
LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

Ob6bACHWUTD OCHOBHbIE 3IEMEHTbI Teopun I'IpOGKTVIBHOVI reomMeTpumn n Tononorun.

6a3oBble naeu 1 MeToabl 3TUX pasnenos MareMatuk, CUCTeMy OCHOBHbIX MateMaTtn4eCknx CTPyKTyp Kypca un
BageHmne akcnmomatn4ecknm MeTtonamm

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

LaHHasa oucumnnmHa (mogynb) BktodeHa B padgen "51.0.06.01.09 AncumnnmHbl (Moaynm)" OCHOBHOM
npogoeccroHanbHon obpasosartenbHo nporpammel 44.03.05 "Meparornyeckoe obpasoBaHme (C ABYMS NPOocOUnsiMiu
noarotoeku) (MatemaTtuka v UHOCTPAHHBIA (aHFMUIACKMIA) S3bIK (B MONMAUHIBaNbLHOW 06pasoBaTenbHol cpene))" u
OTHOCUTCS K 06513aTENbHBIM ANCLUMIYHAM.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHas paboTa - 37 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNIINHDI: 3a4€eT B 6 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bupgbl 1 yacbl KOHTAKTHOM paboThl, Camo-

MX TPYL0EeMKOCTb (B Hacax) crosi-

N Paspenbl aucumMnivHbl / Ce- [Nekuun,Jlekumn|MpakTu-MpakTtu-yla6opa-Jla6opa- Tenb-
monayns MECTP| Bcero | B an. |4yeckue |4yeckue [TopHble|TOpHble| HasA

c¢opme [3aHsATUSA, B an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

Tema 1. [NoHATNE O MaTEMATUYECKON
CTPYKTYpe, NpUMepbl MateMaTuyeckmnx
CTPYKTYp. NHTEepnpeTaumsa cucteMbl akcCnom
(Mogenu cTpykTyp). I3oMOpcmam CTPYKTYp,
1. |npumepsl. TpeboBaHus, NpenbsBnseMble K 6 2 0 2 0 0 0 4
cucTteme akcuoM. NonHoTa cucTeMbl akCUOM.
Mpumepsbl.

Tema 2. HenpoTusope4msocTb 1 NONHOTA
CUCTEMbl aKC1oM Beinns TpexmepHoro
eBknmaoBsa npoctpaHcTea. OnpenenexHve
NPsMbIX, MNOCKOCTER, NONYNNOCKOCTEN,
2. |oTpeskoB, nyyein, yrnos. lokasatenbctso 6 2 0 2 0 0 0 4
OCHOBHbIX TEOPEM NAAHNMETPUN 1
cTepeomMeT-pum.

Tema 3. "Havana" Esknunpga u V noctynar.

OkBuBaneHTbl V-ro noctynara Eesknuga.
Teopema Tycu (JlexxaHnopa). [Nepsas Teopema

3. Cakkepwu - IlexxaHgpa. Bropas Teopema 6 2 0 2 0 0 0 4

Cakkepw - IlexxaHgpa.

Tema 4. Cuctema akcuom Nmnbbepra.
Akcrnoma Apxumepa. Akcmoma KaHtopa.
4. Akcrnoma [enekvHpa. 6 2 0 2 0 0 0 4

Tema 5. Akcroma JlobaueBckoro. OCHOBHbIE
gpakTbl reomeTpun Jloba4eBckoro.

5. |NMapannenbHble N pacxofsawmecs npsimble 6 2 0 2 0 0 0 4
nnockocTun Jlobauesckoro.

Tema 6. AKCMOMBI OIvHbI OTpe3Ka. Teopema
CYLLeCTBOBAHMS U €ANHCTBEHHOCTU LNVHbI
oTpeska. AKCMOMbI NNoLWaan MHOMOYronbHMKa.
Teopema cylecTsoBaHUS U €ANHCTBEHHOCTHU
nnowann MHOroyronbHvka. PaBHOBENMKOCTb 1
6. |paBHOCOCTaBNEHHOCTb MHOIOYrO/IbHNKOB 6 2 0 2 0 0 0 4
(Teopema). Kesappupyemble dourypbl. O6beMmb
1 reoMeTpu4ecKue BeMYuHbI.

Tema 7. Tononornyeckoe npocTpaHCTBo,
Tononorunyeckas ctTpyktypa. OnpeneneHns un
npumepbl. basa Tononoruun. Teopema o 6ase
Tononormn. Teopema 0 3aMKHYTOCTU

7. [nooMHOXecTBa TOMONOrMYecKoro 6 2 0 2 0 0 0 4
npoctpaHcTea. NognpocTpaHcTBo
TOMONOrMYECKOro NPOCTpaHCcTBa.

CrpaHnua 4 n3 12.




Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 8. HenpepblBHOCTb 0TOOpaxeHMsI.
Teopema. Mlomeomopduam. MNpumepsl.
OtpennmocTtb. KoMnakTHOCTb. CBA3HOCTD.
MHoroobpasue. OnpenenexHve n npuMeps.
8. |KneTo4Hoe pasnoxeHue MHoroobpasus. 6 2 0 2 0 0 0 4
diinepoBa xapakTepucTuka MHoroobpasus.

Tema 9. OpueHTtupyembie n
HEOPUWEHTMPYEMbIE MHOrO00pasms.
Knaccndomkaums KOMNakTHbIX ABYMEPHbIX
MHoroobpasauii. TeopeMebl. FfeomeTpuyeckoe
9. |teno. Beinyknoe teno. Boinyknbie 6 2 0 2 0 0 0 3
MHOrorpaHHuku. NpasnnbHblE MHOTOrPaHHKKM
1 1X Knaccucpmkauus.

NToro 18 0 18 0 0 0 35

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. MoHsiTMEe 0 MaTeMaTUYECKON CTPYKType, NPUMepPbl MaTeMaTUYeCcKuX CTPYKTyp. MHTepnpeTauusi cUCTeMbI
akcuoMm (moaenu cTpyktyp). Usomopcpuam cTpykTyp, npumepsbl. Tpe6oBaHuUs, NpeabsBAsieMbie K cCucTeMe
akcuoM. MonHota cuctembl akcuom. Mpumepbl.

MoHATME 0 MaTeMaTnyeckolr CTPYKType, NpMMepbl MareMaTnyeckux cTpyk-Typ. MiHTepnpertaumns cuctemsl akcrMom
(Mogenu cTpykTyp). I3oMopdpram cTpykTyp, NpumMepsl. TpeboBaHus, NpenbsBnsieMble K cuc-TeMe akcuoM. MonHoTa
CMCTEMbI aKCVOM.

Matemartiiyeckasl CTPyKTypa - Ha3BaHue, 06 beaUHSIIOWEE NMOHATUS, 0BLel YHePTOW KOTOPbIX SIBNSIETCS UX MPUMEHNMOCTb
K MHOXECTBaM, NpMpoLa KOTOpbIX He onpeneneHa. [ns onpeneneHns CaMon CTPYKTYpbl 3a4atT OTHOLIEHUS, B KOTOPbIX
HaxoAsTCS ANEMEHTbI ATUX MHOXECTB. 3aTeM NMoCTYNUPYIOT, YTO faHHbIe OTHOWEHWS YAOBNETBOPSIIOT HEKMM YCIIOBUSIM,
KOTOpbIE SBNSHOTCS aKCMOMaMu paccMaTpuBaemoii CTpyKTypbi[1].

[MocTponTb akCcoMaTNHeCKy0 TEOPUIO AaHHOM CTPYKTYPbI - 9TO 3HAYUT BbIBECTW NOrMYeckme CneacTBus N3 akcuom
CTPYKTYpbl, 0TKa3aBLWMWCb OT Kakmx-nMbo Opyrmx npearnonoXeHnin OTHOCMTENbHO CaMUX pacCMaTpPUBAEMbIX 3/IEMEHTOB,
1, B YaCTHOCTW, OT BCAKMX rMNOTe3 OTHOCUTENBHO KX "npuposabl”.

Tema 2. HenpoTMBOPEUYNBOCTb M NOJSIHOTA CUCTEMbI aKCMOM Beins TpexMepHOro eBknuaoosa NpocTpaHCcTBa.
OnpepneneHue NpsiMbiX, MIOCKOCTEN, NONYNNIOCKOCTEN, OTPE3KOB, Iy4en, yrnos. JLokasaTenbCTBO OCHOBHbIX
TeopeMm NiaHUMeTp1n U CTepeomeT-pumn.

HeI'IpOTI/IBOpe‘-II/IBOCTb 1 NOMHOTa cUCTEMbI akcrom Being TpexMepHOro eeknngosa NpPoCcTpaHCcTBa. JokasatenbcTBo
OCHOBHbIX TeOpeM nnaHnMeTpum n ctepeomeTpui.

BeKTOpHOMy CI'IOC06y peweHna 3anad B WKOJIbHOM KypCe reoMeTpum yoensaetca ooCTato4yHO Mano BpeMeHN. Ha
3aHATUAX pa36|/|pa|0Tcs| N pewarTcs HeKOTopre OCHOBHblE 3aOa4un

Tema 3. "Hauana" EBknupa un V noctynat. 9kBuBaneHtbl V-ro noctynara Esknupa. Teopema Tycu (JlexaHppa).
MepBas Teopema Cakkepu - llexaHgpa. Bropas Teopema Cakkepwu - JlexaHapa.

?Havana? Esknnga u V noctynat. OksmaneHTbl V-ro noctynata Esknupa. Teopema Tycu (Jlexanapa).

EBKknnpooBa reoMeTpus - 3T0 reoMeTpuyeckas Teopusi, OCHOBaHHasi Ha CUCTEME akCoM, KoTopasi 6bina Bnepsble
N3NI0XEHA B TPETbEM BEKE [0 HALWE 3Pbl BENIMKUM APEBHErPEYECKM MateMatukom EBKNNOOM B rpaHano3HOM Hay4yHOM
Tpyae "Hayana".

Cuctema akcvoM EBknuaa 6asmpyetcsl Ha OCHOBHbBIX FeOMEeTPUYECKMe NOHSATUSX Takux, Kak Touka, npsiMasi, MNocKoCTb,
OBUXeEHMe, a TakXe Ha cnegyrolme OTHOWEHWA: "ToYKa NeXNT Ha NPsSMOM Ha MIOCKOCTK", "Touka NeXuT Mexay OByMS
apyrumm”.

Tema 4. Cuctema akcuom MNinbbepta. Akcuoma Apxmmena. Akcmoma KaHtopa. Akcuoma JenekvmHpa.
Cuctema akcvoM [unbbepTa. Akcroma Apxumena. Akcmoma KaHtopa. Akcuoma enekmHaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

Akcunomatuka MunbbepTa - cucTemMa akcuom eBknnaoBol reoMetpumn. PaspabotaHa MinbbepTom kak 6onee nonHas,
Hexenu cuctema akcvuom Eeknnpa.

HeonpenenﬂeMble B 3TOM CUCTEME aKCMOM MOHATUAMW SABNSIOTCA: TOYKA, npsamas nnMHuMA, nNinockKocCTb. Ectb Takxe 3
3NIEeMEeHTapPHbIX 6I/IHaprIX OTHOLWEeHNA:

D Jlexatb mexay, NPUMEeHNMO K TOYKaM;
I:l Cop,epxaTb, NMPUMEHUMO K TOYKAM U NPSAMbIM, TOYKaM U NIOCKOCTAM UK NPAMbBIM U NMTOCKOCTAM;

[I KOHprSHTHOCTb (FeOMeTpI/I‘-IeCKOG paBeHCTBO), NPUMEHNMO, Hanpumep, K 0Tpe3Kam, yrnam nnmn TpeyroibHmkKam, n
obosHavaeTcs WH(PUKCHBbIM CUMBONOM =.

Bce Toukm, npsiMble N NNOCKOCTU npennonarartnTcya pa3nn4HbiMn, eciin He OroBopeHo ocoboe.

Tema 5. Akcuoma Jlo6aueBckoro. OcHoBHbIe thakTbl reomeTpum Jlo6aueBckoro. MapannensHbie n
pacxoasimecs npsimbie NnockocTtu Jlo6aueBckoro.

Akcroma Jlobadesckoro. OcHoBHbIE thakTbl reomMeTpun JlobaueBckoro.

NOBAYEBCKOIO FTEOMETPWS, ogHa 13 HEEBK/IMAOBbLIX FEOMETPUIA, OCHOBaHA Ha TeX Xe MOoChlfikax, YTo 1 0bbl4Has -
€BKNNZoBa reoMeTpusl, 3a UCKNIOYEHNEM akCOMbI O MapanienbHblX, KOTopas 3aMeHseTcs Ha nHyto. Esknngosa
akcuoma o napannesfibHblX COCTOMT B TOM, YTO Yepes TOYKY, He nexaluyto Ha JaHHOW NpsiMoi, MpoxoanT He 6onee YeMm
ofHa nNpsmag, nexaisas ¢ gaHHon NpsMoON B OLHOWM NNOCKOCTU N HE nepecekaiowas eé (B eBkNMa40BON reoMeTpumn Takme
npsiMble Ha3blBaOT NapannenbHoiMn). B J1. r. aTa akcMoma 3aMeHseTcs Cnenyowen: Yepes TouKy, He nexallyto Ha
OaHHOI NPsMON, MPOXOOSAT NO KpanHen Mepe ABe npsiMble, nexalune ¢ AaHHOM NPAMOo B OOHON NNOCKOCTU N He
nepecekatowme eé (4oCcTaToyHO, YTOObl 3TO BbINO BLINOMHEHO ANS OLHOW TOYKM U OOHON MPSIMONA).

Tema 6. AKCMOMBI O/IUHBbI OTpe3Ka. TeopeMa CyLLeCTBOBaHUA U e AMHCTBEHHOCTU ONIUHbI OTPe3Ka. AKCUOMbI
nnowLaan MHOroyronbHuKa. Teopema cyLL,eCcTBOBaHUSA U e QUHCTBEHHOCTU MO, aan MHOroyro/ibHUKa.
PaBHOBENUKOCTb M paBHOCOCTaBIEHHOCTb MHOIOYrofibHUKOB (Teopema). KBagpupyemblie courypbl. O6bembl 1
reomMeTpuyeckue BesIMYMHbI.

AKCMOMBI LNIMHbI OTpe3ka. Teopema CyLeCcTBOBAHUS U € AUHCTBEHHOCTY AIMHbI OTPE3Ka. AKCUOMBI AIMHbI OTPE3Ka.
Teopema CylecTBOBAHUS U €AUHCTBEHHOCTY ANIMHBI OTPE3KA. AKCUMOMBI MNOWaan MHOrOyronbHmka. Teopema
CYWWECTBOBAHUS U €AMHCTBEHHOCTM NOWAAN MHOMOYrofnbHMKa. PaBHOBENNKOCTb Y PABHOCOCTABNEHHOCTb
MHOFOYrofibHUKOB (TEeopema).

B aT0i TEME peyub NOMOET O TEOPUU U3MEPEHUiA. BepHee, 0 Teopun n3MepeHnii nuHbl, nnowaan u obbema. B kypce
aHanmaa Bbl yXe BCTPeYanmchb C MOHATNEM KBaApaTUpyeMoii 1 Kybupyemoii qomrypbl, HO Mpu 3TOM ONUPannchb Ha
nnowanb MHOrorpaHHuKa, 06 beMbl N3BECTHLIX MHOrOrPaHHKOB. 30eCh Xe Mbl OTBETUM Ha BOMPOC O TOM, Kak MOHUMATb
N3MepeHne 3TUX aNeMeHTapHbIX Belwen. B WwkonbHoM MateMatnke UMetoT Aeno € TakMMM YacTHbIMU Cry4asmum
N3MepeHVe: ONvHbl, NoWwanm n o6bema, n C TakUM YaCTHBIM CyYaeM BENNYUH, KaK NONOXUTENbHbIE CKanspHbIe
BE/INYMHBbI.

Tema 7. Tononormyeckoe NpoOCTPaHCTBO, ToNoJiornyeckas CTpyktypa. OnpeneneHus u npumepsbl. Basa
Tononorun. Teopema o 6a3e Tononorun. TeopemMa 0 3aMKHYTOCTM NOAMHOXECTBa TONONIOrMYecKoro
npocTpaHcTBa. [loanpocTpaHCTBO TOMNOJIOrMYECKOro NPOCTPaHCTBa.

Tononornyeckoe NPoCcTpaHCTBO, Tononornyeckas cTpyktypa. Onpenenenns n npumepsl. basa tononornn. Teopema o
6ase Tononormn. Teopema 0 3aMKHYTOCTM NMOAMHOXECTBA TOMOMOrMYECKOro NPOCTPaHCTBa.

Tononoriiyeckoe NPOCTPAHCTBO - MHOXECTBO C LOMO/IHUTENBbHOM CTPYKTYPOM OnpeaenéHHOro Tuna (Tak HasbiBaeMon
TOMONOrMei); ABNSETCS OCHOBHLIM 06 HEKTOM M3y4eHUs pasnena reoMeTpun nog HassaHMeM TOMOMOrus.

|/|CTOpVI‘-IeCKI/I NOHATME TONOJIOrNYEeCKOro NpoCcTpaHcTBa NosABMIOCh KakK o0b6obiieHne MEeTPMN4eCKOoro npocTpaHcTea.
Tononornyeckue NpoCTpaHCTBa €CTECTBEHHbIM 06pa30M BO3HMKAKOT MNOYTU BO BCEX pasdgenax MmareMatukun

Tema 8. HenpepbiBHOCTb 0TOOpaxeHus. Teopema. Fromeomopdonam. Mpumepbl. OTaenMMocTb. KoMnakTHOCTD.
CBsisHoCTb. MHOroobpasue. OnpepneneHue v npuMmepbl. KnetouHoe pasanoxeHue MHoroobpasusi. duneposa
XapaKkTepuctuka MHOroobpasus.

HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Momeomopdpmam. Mpumepbl. OTaenmMocTs. KomnakTHOCTb. CBA3HOCTD.
MHoroobpasue. OnpeneneHve n NpuMepbI.

NPOCTPaHCTBO X Ha3blBAETCS CBSA3HbLIM, EC/IN B HEM

OLHOBPEMEHHO OTKPbITbIM U 3aMKHYTbIM MHOXECTBOM SIBNSETCS NNLb CaMO MPOCTPAHCTBO
WX NYCTOE MHOXECTBO.

MHoxecTBO H B TOMONOrn4eckom npocTpaHcTBe X Ha3blBAETCS CBA3HbIM, EC/IM OHO
ABNSAETCSA CBA3HbLIM MPOCTPAHCTBOM OTHOCUTENbHO UHOYLIMPOBAHHOW TOMNONOrW.

Tema 9. OpmeHTMpPYyeMble U HeopueHTUpyeMble MHOroobpasusi. Knaccudpmkaums KoMnakTHbIX OBYMEpPHbIX
MHoroo6pasuii. Teopembl. FeomeTpuyeckoe Teno. Beinyknoe teno. Beinyknble MHOrorpaHHuku. NMpaBunbHble
MHOrorpaHHuKu U nx Kknaccucpukauus.

OpueHTupyeMble U HeopUeHTUpyeMble MHOroobpasusi. Knaccudovkaumsi KOMAakTHbIX ABYMEPHbBIX MHOroo6pasuii.
Teopewmbl.
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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

MHoroobpdaue (Tononormyeckoe MHOroobpasue) - xaycLopdpoBo TOMNONOrM4eckoe NPOCTPaHCTBO CO CHETHOM 6a30ii,
Kaxasi Todka koToporo obnanaeTt oKpecTHOCTbIO, FoMeoMopdHO eBknmnaosy npoctpaHcTey R n {\displaystyle \mathbb
{R} M{n}} \mathbb {R} *{n}, nHBIMM cnoBamun, NPOCTPaAHCTBO, IOKa/IbHO CXOAHOE C eBKNMaoBbIM. HYucno n {\displaystyle n}
N Ha3bIBAETCS PA3MEPHOCTbLIO TOMONOMMYECKOrO MHOroobpasus. EBkNMaoBo NPOCTPaHCTBO SABNSETCS CaMbIM MPOCTHIM
npvMepoM MHOroobpaaus. bonee CnoXHLIM MPUMEPOM MOXET CNYXUTb NMOBEPXHOCTb 3EM/N: BO3MOXHO cAenatb KapTy
Kakoi-nnbo obnacT 3eMHO NOBEPXHOCTU, HANPUMEP KapTy NONylapus, HO HEBO3MOXHO COCTaBUTbL enHYH0 (6e3
paspblBOB) KapTy BCEW €€ NMOBEPXHOCTU.

WNcenepoBaHusi MHoroobpasuii 6binv HavaTbl BO BTOPOiI nonosuHe XIX Beka, OHW €CTECTBEHHO BO3HMKNM NPU U3Yy4eHUN
OndgochepeHumanbHon reoMeTpun 1 Teopun rpynn Jln. Tem He MeHee nepBble TOYHble onpeneneHns boiny caenaxbl
Tonbko B 30-x rogax XX Beka.

O6bIyHO paccMaTpmBaloTCA Tak Ha3blBaeMble rnaagkue MHOFOO6pa3I/IFI, TO €CTb Te, Ha KOTOpPbIX €CTb BblOENEHHbIN Knacc
rnagkmx q)yHKLI,VII7| - B TaKunx MHOFOO6pa3VI9IX MOXHO roBOpuUTb O KacaTte/ibHbIX BEKTOPAaX U KacaTe/lbHbIX MPOCTPaHCTBax.
Ins Toro, y10bbI N3MepsATb OANNHbI KPUBDBIX U YTTibl, HY>)KHA ewé nononHMTenbHas CTPYKTypa - pMaHOBa MeTpUKa.

B knaccuyeckoin MexaHrke OCHOBHbIM MHOrooOpa3uneM sBnsietTcs ha3oBoe NPoCTPaHCTBo. B obien Teopum
OTHOCUTENBHOCTY YeTbipEXMEPHOE NCEeBAOPVMaHOBO MHOrO06pa3ane UCronb3yeTcs Kak MoAenb s
NpPoCTpPaHCTBa-BPEMEHM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIo 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHus, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunmn ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxXckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEro NpopeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUMTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) doenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no pucuuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas MHpopMauums:

- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPYyeEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLMNINHBI (MOAYNS)

OcBoeHWe ancuMnanHbl (Moayns) npeanonaraeT Usy4yeHrne OCHOBHON 1 AOMONHUTENbHON y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb AOCTYMNHa 0byYaloWwmnMcsl B OAHOM M3 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):
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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS
npogouIsaMn NOAroToBKM)".

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Library Genesis Project -
http://lib.freescienceengineering.org/searchi1.php?browse_subject="eomeTpnsn%201%20Tononorms&submit=0630p&pos=350

AnekcaHngpos A. [., Heugetaes H. l0. N'eomeTpus: YuebHoe nocobue -
http://edu-lib.net/matematika-2/dlya-studentov/aleksandrov-a-d-netsvetaev-n-yu-geometr

Kypc andbdpepeHumanbHo reometpun 1 Tononoruu - http://padaread.com/?book=35580
Kypc anemeHTapHoi Tononorum - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
INutepartypa no Bbicwen reometpun - www.diary.ru/~eek/p165970944.htm

HavanbHblin Kypc Tononorun. 'eomeTpuyeckune rnasbl -
http://mirknig.com/2010/10/30/nachalnyy-kurs-topologii-geometricheskie-glavy.html

lMpoekTnBHag reomeTtpus - http://alexandr4784.narod.ru/geoproekt.html

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsi MO OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumn MeToaunyeckune pekoMeHAaLUMmn No CocTaBNeHMo KOHenekTa:

1.

BHuMaTenbHO npoynTante TeKcT. YTOUHWUTE B CNPaBOYHON NuTepatype
HenoHsITHble cnoea. Mpu 3anucy He 3abyabTe BLIHECTW CNPABOYHbIE AaHHbIE Ha
Monsi KOHCMeKTa;

2.

BbloennTe rnaBHoe, COCTaBbTe MnaH;

3.

KpaTko cgpopMynupyiiTe OCHOBHbIE MONMOXEHNS TEKCTa, OTMETbTE
aprymMmeHTaumio aBtopa;

4

3aKoHCMNEeKTVPYMTe MaTepuan, 4eTko cnemys nyHktam nnava. Mpwu
KOHCMEKTVPOBaHNK CTapaiTeCh Bblipa3nTb MbIC/Ib CBOMMY CoBaMu. 3anucu
cnepyeT BECTU YeTKO, SICHO.

5.

pamMoTHO 3anucblBaiiTe uuTaThl. LIMTUpys, yunTbiBaiTe NakoHUYHOCTD,
3Ha4YMMOCTb MbICTIN.

B TekcTe KoHcnekTa XxenaTenbHo NPYBOAUTL HE TONbKO TE3UCHbIE

MONOXEHWS!, HO U UX AoKasaTenbcTea. [py 0popMIEHNN KOHCMEKTa Heo6X0AUMO
CTPEMUTLCS K EMKOCTY Kaxaoro npeanoxexus. Mbicnu asTopa KHUrv cnegyert
nanaraTb KpaTko, 3a60TSCb O CTUIIE U BbIPA3UTENbHOCTU HanncaHHoro. Yucno
LOMONTHUTENbHbIX 37IEMEHTOB KOHCMEKTa JOMXKHO BbiTb NOrMYeckm
060CHOBaHHbIM, 3anncy AONMXHbI pacnpenensTbCs B onpeaeneHHom
nocnenoBaTenbHOCTU, OTBEYAtoWen NorM4eckomn CTpykType nponseeaeHns. Ins
YTOYHEHUS 1 AOMONHEeHNsi He06X0AMMO OCTaBNATL MONS.

OBnapaeHune HaBblkaMy KOHCMEKTPOBaHWs TpebyeT OT CTyAeHTa
LleneycTpemMeHHOCTW, MOBCEAHEBHON CaMOCTOSTENbHO paboThl.
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Mporpamma amcumnnnmHebl "OCHOBHbIE reoMeTpudeckue cTpykTypbl 1 Tononoruns”; 44.03.05 "Meparoruyeckoe obpasoBaHue (C AByMS

npogouIsaMn NOAroToBKM)".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTtudeckue | Kpome atoro, ong ny4wero 0CBOEHWS MaTeprana n cuctematnsaunm s3HaHuin no aucumninHe,

3aHATMA HeobX0auMO NOCTOSIHHO pa3bupaTb MaTepuanbl NEKLMIA NO KOHCNEKTaM 1 y4ebHbIM NOCobUsM u
npakTUyeckme 3aAaHns BoiMONHATL CaMOCTOSITENLHO . B cnyyae HeobxoamnmocTy obpalatbes K
npenogasaTento 3a KoHcynbTauuen. MNMonHbIA CAMCoK NuTepaTypbl Mo AUCLUNANHE NPUBELEH B
nyHkTe 7.1.

camocTos- | MeToamyeckme pekoMeHaaUun CTydeHTam

TenbHas Mo opraHM3aLnn caMoCcToSTeNbHO paboThl CTyAeHTa

paboTa MpaBunbHas opraHM3aUmnsl CaMoCTOATENbHbBIX Y4eOHbIX 3aHSATWIA, UX CUCTEMATUYHOCTb,
LenecoobpasHoe nnaHnpoBaHue paboyero BpeMeHu No3BonsieT
CTyIeHTaM pasBuBaTh YMEHUS 1 HaBblKW B YCBOGHWN 1
cvcTeMaTmaauum
npuobpeTaeMbix 3HaHWIA, obecneymsaTtb
BbICOKUIA YPOBEHb YCMEBaeMOoCTM B Nepuos,
06y4eHust, MoNY4YnTb HaBbLIKM MOBbILWEHNS NPOPECCUOHANBHOMO YPOBHSI.
3T0T BUA paboTbl NpedycMaTpuBaeT cnemytowme Buobl y4ebHON 0eaTenbHOCTU:
NOArOTOBKA K NPAaKTUYECKMM 3aHATUSIM, MOArOTOBKA K KONMNOKBUYMY, BbIMNOMHEHME
JOMaLWHMX paboT, BbINONHEHNE NHAMBUOYaNbHbIX PaboT, BbINOMHEHNE KOHTPOMbHbIX
paboT, KOHCNEKTUPOBaHKe, NOAroTOBKA K 3a4eTy 1 9K3aMeHYy.
Ecnv B npouecce camocTosiTeNnbHOM paboThl Hag U3yYeHnem
TEopeTNYECcKoro Matepuana unv Npu peleHnn 3agad y cTyaeHTa BO3HMKatoT
BOMPOChHI, paspewnTb KOTOpble CAMOCTOSTENLHO He yaaeTcs, HeobxoauMo
06paTnTbcs K NpenoaasaTento 41s NnoslydeHnsl y Hero pasbsCHEeHW UK ykasaHuii.
B cBovx Bonpocax CTyAeHT OOMXEH YETKO BblpasnTb, B YeM OH MUCMbITbIBAET
3aTpyOHeHWs], XxapakTep aTOro 3aTpyaHeHus. 3a KoHcynbTauuei cnegyet
obpalartbcs 1 B cnyyae, ecnv BO3HUKHYT COMHEHUS B NMPaBUIbHOCTY OTBETOB Ha
BOMPOCHI CaMOMNPOBEPKH.

3avet NMPUHUMAETCS Ha OCHOBE CAMOCTOSITENbHO NPOAENaHHbIX CTyAeHTaMn paboT (MHANBMAYanbHbIX
3aaHuin) 1 TEOPETUHECKUX BOMPOCOB.

MpoBepka, KOHTPONb 1 OLEHKa 3HaHWUI CTyAEeHTa, TPEOYIOT yyeTa ero MHAMBULYanbHOro CTUNS B
ocylecTBneHun y4ebHom nesatensHocTU. o 3ToMy BaxHyto ponb ByneT nrpatb TBOPHECKUI NOOX04
CTYLLEHTOB K BbIMONHEHWUIO 3a0aHUIA.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiAiHas ayautopus.

12. CpencrtBa apanTtaumMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanuAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK1 0By4YatoWMMNCS MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpeboBaHnamMu GrOC BO n yyebHbIM nnaHom no HanpasneHuto 44.03.05

"Megnarorvyeckoe obpasosaHme (C ABYMS MPodouasiMy NoaroToBkM)" 1 Npodouto noarotoeky "MatemaTvka u
WHOCTPaHHBIA (aHFMUIACKIIA) S3bIK (B MONUMAUHIBaNbHOW 0BpasoBaTenbHol cpene)".
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MepeyeHb nuTepartypbl, HEOOXOAUMON A/t OCBOEHMUS OUCLMIMINHBI (MOLYNS)

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)

Mpogounb NoAroToBKM: MatemaTrka v MHOCTPAHHbIV (aHFAMACKWUIA) S3bIK (B NOAUAUHIBaNbHON 06pasoBaTenbHol cpene)
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcHoBHas nuTeparypa:
1. Kysosnes, B. IN. Kypc reomeTpun: anemeHTbl TONONOrUn, amddepeHumanbHas reoMeTpusi, OCHOBaHNS reoMeTpuu :
yuebHuk / B. . Kysosnes, H. I. MNogaesa. - Mockea : PUSMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT :
9NEKTPOHHBIV // JlaHb : anekTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/59618 (naTta obpalueHus:
16.03.2020). - Pexwum goctyna: ons aBTopms. nonb3osartenei.

2.Mpaconos, B. B. 3agayn no tononorun / B. B. lMNpaconos. - Mocksa : MUHMO, 2014. - 38 c. - ISBN
978-5-4439-3009-1. - TeKCT : 8NEeKTPOHHbIN // JlaHb : aneKTPOHHO-6MbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/80151 (nata obpaweHus: 16.03.2020). - Pexum goctyna: ons aBTopus. Nonb3oBatenei.

3.0eHncosa H.C., JononHWTeNbHbIE rNaBbl MPOEKTUBHOM reoMeTpun : y4ebHoe nocobue / deHuncosa H.C. - Mocksa:
MpomeTeir, 2016. - 82 c. - ISBN 978-5-9907986-3-2 - TekcT : anekTpoHHbil // OBC 'KoHcynbTaHT ctygeHTa' : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785990798632.html (nata obpaieHns: 16.03.2020). - Pexum goctyna:
no noanucke.

JononHutenbHas nuteparypa:

1.Mpaconos., B. B. HarnsoHas Tononorus : y4ebHoe nocobue / B. B. Mpaconos. - 3-e naa. - Mockea : MLUHMO, 2014. -
112 c. - ISBN 978-5-4439-2055-9. - TeKCT : aneKTPOHHbINA // JlaHb : anekTpoHHO-6mbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/56410 (nata obpaweHus: 16.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

2.AnekcaHgpos, . C. BBeaeHue B TEOPMIO MHOXECTB 1 06LLyto Tononoruio : yuebHoe nocobue / M. C. AnekcaHapos. -
2-e n3pa., ctep. - CaHkT-MeTepbypr : JlaHb, 2010. - 368 c. - ISBN 978-5-8114-0981-5. - TekCT : aneKTPOHHbIN // JaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/530 (narta obpaieHus: 16.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3oBaTenen.

3. MoHapwH, 5. M. AdduHHas 1 NpoeKkTMBHas reoMeTpus : yyebHoe nocobue / A. M. MNMoHapwuH. - Mockea : MLUHMO,
2009. - 288 c. - ISBN 978-5-94057-401-9. - TekCT : 9NeKTPOHHBIiA // JTaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/9388 (nata obpalieHuns: 16.03.2020). - Pexum nocTyna: ons aBTopvs. Nonb3oBaTeneil.
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I'Iepe'-|e|-|b MHPOPMALMOHHbIX TEXHONMOIMMIK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynSl), BK/ro4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodoMnsaMm NoaroTOBKM)

Mpogounb NoAroToBKM: MatemaTrka v MHOCTPAHHbIV (aHFAMACKWUIA) S3bIK (B MOAUAWHIBaNbHON 06pasoBaTenbHol cpene)
KBanudomkauus BeinyckHuka: bakanasp
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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