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IMporpamma auctuinHbl "OCHOBHBIE TeOMETPUIECKHe CTPYKTYpHI 1 Torosorus”; 44.03.05 "Tlegarormueckoe odpasoBanue (C ABYMS MpOuIsMu
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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IMporpamma auctuinHbl "OCHOBHBIE TeOMETPUIECKHe CTPYKTYpHI 1 Torosorus”; 44.03.05 "Tlegarormueckoe odpasoBanue (C ABYMS MpOuIsMu

MTOJITOTOBKH)".

IIporpaMmy aUCIUIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHTt) 3apunos @.111. (kadenpa BrICIel MATEMATHKYU U
MaTeMaTH4YecKOro MOZIEIMPOBaHHUsl, OTJeJIeHHe Nejlaroruueckoro oopasosanusi), Farhat.Zaripov@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
KOMIIeTeHIH

PacuudpoBka
npuodperaeMon KOMIeTeHIINH

IK-3

BasieeT Ky/IpTypoil MATEMAaTUYECKOTO MBIIIJIEHHS], JIOTUYECKON U aTOPUTMHUYECKON
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-2

CriocoGeH onpe/iesisiTh Kpyr 33/1a4 B paMKax MOCTaBJIEHHOM 1IeJIU 1 BHIOWPATh ONTHMAJIbHbIE
CIIOCOOBI VX PEIIeHHs], NCXO/s U3 JEHCTBYIOIIUX ITPABOBBIX HOPM, MMEIOIIMXCSI PECYPCOB 1
OrpaHUYeHUI

OO6yyarnmmuiicss, OCBOUBIINI JUCHUTUTAHY (MOLIYJIb):

IoyokeH 3HATh:

3HaTh ¥ IOHUMATh OCHOBHBIE T€OMETPUYECKUE MTOHATHUS 1 OTHOIIEHHS: aKCHOMATHKY COOTBETCTBYIOIIMX Pa3/IesioB
reOMEeTPUH, OCHOBHBIE OIPEACICHHS U TEOPeEMBI, (DOPMYIMPOBKU YTBEPKACHHUHA, METOIbI JOKA3aTeIbCTBA OCHOBHBIX U3 HUX,
BO3MOXHBIE c(hepbl UX MPHIOKEHUN B IIKOJIBHON MaTeMaTuke

HokeH yMeTs:

Ymets MPOBOAUTDH CTAHJAPTHBIC UCCIIENOBAHUA TCOMETPUICCKUX CBOWCTB Y BBIYUCIIATh Ppa3/IndHbIE TCOMETPUYICCKHUE

XapaKTEPUCTUKH.

VMeTh JenaTh reOMeTpUYECKUe IOCTPOSHHS YePTEXH UCTIONb3Ysl METOABl H300paXKEeHUH, Oa3UPYIOLINXCs Ha TEOPUU

MPOEKTUBHOM r€OMETPUN

YMETH pa3/invyaTb aAKCUOMATUKU OTHOCAIIUECA K TEOMETPUICCKUM TECOPUAM

I[OJDKGH BJIag€Th:

BJIAJIETh KOOPAWHATHBIM METOJIOM U MCIIOJIB30BATh €ro AJIsl PellleHHs CTAHAAPTHBIX 3224 aHATUTUYECKOH, IPOSKTUBHOMN

reOMETpPUH.

BJIAACTh METOAAMU IT'€OMETPUICCKUX HOCTpoeHHﬁ.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

OOBACHUTH OCHOBHBIE SJIEMEHTHI TEOpUU HpOGKTI/IBHOﬁ TEOMETPUH U TOIIOJIOTUHU.

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

AKCMOMAaTU4YCCKHUM METOJaMU

2. MecTto qucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruinHa (MoayJib) BKJoueHa B pasaen "b1.0.07.09 ducuumiunsl (Moay/M)" OCHOBHOM MPohecCHOHATBHON
obpasoBartesbHOI mporpammbl 44.03.05 "Tleparormueckoe odpasoBaHue (¢ IByMst pohwisiMU MTOAroToBKM) (MaTteMaTnka u
WHOCTPAHHBIN (aHTJIMIACKUI) A3BIK (B MOJMJIMHTBATLHON 00pa30BaTe/IbHOM cpejie))" U OTHOCUTCS K 00s13aTenbHOi yacti OITOIT

BO.

OcBauBaetcs Ha 3 Kypce B 6 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemno/jaaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO

padoTy o0ydamuxcs

O61m1asi TpyI0EMKOCTh AUCIATUTMHEI COCTABIISIET 2 3a4eTHHIX (ble) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 37 yaca(oB), B TOM Y¥cIIe JIeKIuK - 18 yaca(oB), mpakTuyeckue 3aHATUs - 18 yaca(oB), tTabopaTopHbIe
padoThI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 35 vaca(oB).
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KouTposns (3auér / ax3amen) - 0 yaca(oB).
dopma poMekRyTOYHOTO KOHTPOJISI JUCIUMILIMHBL: 3a4eT B 6 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. [ToHsITHE O MaTeMaTHYECKON CTPYKTYpeE,
MIPUMEpPbl MATEMaTHIECKHUX CTPYKTYP.
WHTepnperanyst cucTeMsl akCHOM (MOJEIH

1 CTPYKTYp). MI30MOphU3M CTPYKTYp, TPUMEPHI. 6 > 0 5 0 0 0 4
" |TpeGoBanusl, MpeIbsSBIsIEMbIE K CUCTEME aKCHOM.
[MonHoTa cuctemsl akcroMm. IIpumepsr.

Tema 2. HerpoTUBOPEUHNBOCTD U MOJTHOTA CUCTEMbI
aKkcroM Beiist TpexMepHOro eBKJIMI0Ba
npocTpaHcTBa. OrnpeseneHne NpsMbIX, INIOCKOCTEH,
2. |monyriaockocTel, OTpe3KOB, JTy4del, YIioB. 6 2 0 2 0 0 0 4
Jloka3aTeIbCTBO OCHOBHBIX TEOPEM ITAHUMETPUH U
CTEpEeOMET-pHH.

Tewma 3. "Havana" EBkimna u V nocrynar.

SDkBUBaJIEHTH V-ro nocrynata EBkiuaa. Teopema
3. [Tycu (Jlexxannpa). IlepBas teopema Cakkepu - 6 2 0 2 0 0 0 4
Jlexxannpa. Bropas Teopema Cakkepu - Jlexanapa.

Tema 4. Cucrema akcriom ['miipbepra. Akcroma
4. |Apxumena. Akcuoma Kanropa. Akcuoma 6 2 0 2 0 0 0 4
HenekuHaa.

Tema 5. Akcuoma JIoGaueBckoro. OCHOBHBIE
¢axTel reomeTpun JlobaueBckoro. [TapasiensHbie u
5. |pacxopsmmuecs mpsiMble TUI0cKocTH JIo6aueBCKoro. 6 2 0 2 0 0 0 4

Tema 6. AKCMOMBI ATMHBI OTpe3Ka. Teopema
CyIIECTBOBAHMA U €AMHCTBEHHOCTH AJIMHBI OTPE3Ka.
AKCHOMBI IIJIOIIAIM MHOTOYroyibHUKa. Teopema
CyIIECTBOBAHMA U €AMHCTBEHHOCTH IJIOIAaan

6. |MHOTOYTONbHAKA. PaBHOBENMKOCTD U

" [paBHOCOCTaBJIEHHOCTH MHOTOYTOJIBHUKOB
(reopema). KBampupyembie purypst. O0bembl 1
reoMeTpUYECKe BETNYMHBIL.

Tema 7. Tononornyeckoe NpoOCTPaHCTBO,
TOMOJIOTUYECKast CTPYKTypa. OmpesiesieHus u
npuMepsl. basa Torosnornm. Teopema o 6a3e
tonosiornu. Teopema 0 3aMKHYTOCTH

P Y 6 2 0 2 0 0 0

7. MMOAMHOKECTBA TOMOJIOTMYECKOI0 MPOCTPAHCTBA. 4
HOHHPOCTpaHCTBO TOITOJIOTUYECKOT'O
IPOCTPaHCTBA.
SAEKTPOHHBH
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IMporpamma auctuinHbl "OCHOBHBIE TeOMETPUIECKHe CTPYKTYpHI 1 Torosorus”; 44.03.05 "Tlegarormueckoe odpasoBanue (C ABYMS MpOuIsMu
MTOJITOTOBKH)".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) 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. HenpepoiBHOCTH 0TOOpakenus. Teopema.
I'omeomopdusm. [Ipumepsl. OTaeUMOCTb.
KommnakTHocTb. CBsI3HOCTh. MHOTOOOpasue.

8. |Onpenenenue u npumepsl. Kietounoe pasnoxenue | 6 2 0 2 0 0 0 4
MHOroo0pasus. DiljiepoBa XapaKTepUCTHKA
MHOT000pasusl.

Tema 9. OpueHTHpyemble 1 HEOPUEHTUPYEMBIE
MHOroo6pasusi. Kimaccugukarus KOMIak THBIX
JIBYMEPHBIX MHOT00Opa3uil. TeopeMsl.

9 I'eomerpuueckoe Tesno. Brimykiioe Teno. Beimykiisie

6 2 0 2 0 0 0 3
MHOTorpaHHuKH. [IpaBuiIbHBIE MHOTOTPaHHUKH |
WX KJIACCH(HKAIIHSL.
l1Toro 18 0 18 0 0 0 35

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. IlonsiTHE 0 MaTeMaTH4YeCKOIl CTPYKType, IPHUMepPbl MaTeMaTHYeCKUX CTPYKTYp. NHTepnpeTanus
cucTeMbl aKkcuoM (Moaesiu cTpyKTyp). U3omopdusm cTpykryp, npumepbl. Tpe6oBanusi, npexbsBiasieMble K
cucreme akcnoM. ITosHora cucremsl akcuom. Ilpumepsr.

INousATHE O MaTEMaTUYECKOM CTPYKTYpe, IPUMEPBI MAaTEMAaTUIECKUX CTPYK-TYyp. MIHTepIpeTalys CUCTEMbl aKCHOM (MOJIEIH
cTpyktyp). U3omMopdusm cTpykTyp, npumepsl. TpeGoBaHus, MpeabsaBIIsieMble K CHC-TeMe aKCUOM. [10JTHOTa CUCTEMBI AKCHOM.

MaremaTriueckasi CTPyKTYpa - Ha3BaHHe, 00beAMHSIONIee MMOHSATHSI, OOIIEel YepTOi KOTOPBIX SBJISETCSI MX IPUMEHUMOCTD K
MHOX€eCTBaM, IPUPOAA KOTOPBIX He olpeaeseHa. 1 onpeneneHns caMoil CTPYKTYphl 334a10T OTHOLLEHNUsI, B KOTOPBIX
HAXOJATCS JIEMEHTHI THX MHOKECTB. 3aTeM NOCTYJIMPYIOT, YTO JAHHBIE OTHOIIEHHS yIOBJIETBOPAIOT HEKUM YCIIOBUSM,
KOTOpBIE SIBJIAIOTCS aKCUOMAaMM pacCMaTpUBaeMO CTPYKTYpsI[1].

ITocTpouTh aKCHOMATUYECKYIO TEOPUIO TAHHON CTPYKTYPHI - ITO 3HAYUT BHIBECTU JIOTUYECKUE CIIEACTBUS U3 aKCUOM
CTPYKTYPBI, OTKA3aBIIUCh OT KAKUX-JIUOO APYTUX MPEIOI0KEHUN OTHOCUTEIFHO CAMUX PACCMATPUBAEMbIX 3JIEMEHTOB, U, B
YACTHOCTH, OT BCSIKUX TMIIOTE3 OTHOCUTENILHO UX "TIPUPOABL".

Tema 2. HempoTHBOPE€YNBOCTH U MOJHOTA CHCTEMBI aKCHOM Belluisi TpeXMepHOro eBKJINJI0BA MPOCTPAHCTBA.
Omnpeenenne NpsMbIX, IJI0CKOCTEM, MOJYIUIOCKOCTEl, 0TPEe3K0B, Jydel, YIia0B. [loka3aTe/ibCTBO 0CHOBHBIX
TeopeM IVIAHUMETPUHN H CTEPeOMeT-PHH.

HenpoTtnBopeunBOCTh 1 MOJHOTa CUCTEMbI aKCHOM Beiisist TpexMepHOro eBKJIMA0Ba MpocTpaHcTBa. JloKa3aTeabCcTBO OCHOBHBIX
TEopeM IUIAaHUMETPHHU U CTEPEOMETPHH.

BekTopHOMy criocoOy pelieHus 3a1a4 B MKOJILHOM Kypce FeOMETPHH YeIsieTCsl TOCTaTOYHO Mayio BpeMeHu. Ha 3aHsATusx
pasoupatorcs u pemaiotcst Hekoropble OCHOBHbBIE 3a/1auK

Tema 3. "Havana'" EBkimaa u V nocryaart. JkBuBajeHThl V-ro nocryiara EBkianga. Teopema Tycu (Jlexkangpa).
IIepBas reopema Cakkepu - Jle:kanapa. Bropasa reopema Cakkepu - Jlexkanapa.

THauana? EBkimna u V nocrynat. DkBuBajieHTsl V-ro nocrynata EBknuaa. Teopema Tycu (Jlexangpa).
EBruinoBa reoMeTpus - 3T0 TeOMeTpUUecKas TEOpHsl, OCHOBaHHAs Ha CUCTEMe aKCHOM, KOTOpasi Obljla BIIEPBbIE U3JI0KEHA B
TpeTbeM BeKe [0 Halllell 3pbl BEJIUKUM JIPeBHErpeyeckUM MaTeMaTHKoM EBK/INMAOM B rpaHAMO3HOM HayyHoM Tpyae "Havama".

Cucrema akcrioMm EBkuinia 6a3upyercsi Ha OCHOBHBIX T€OMETPUYECKHE MOHSATHSAX TAKKX, KaK TOYKa, MpsiMasi, TJIOCKOCTb,
JBIDKEHHUE, a TAKXKe Ha CJIelyIole OTHOILEHHUsI: ""TOUKa JISKUT Ha MPsSMON Ha TUVIOCKOCTH'', "TOYKA JIeKUT MEXKIY IBYMS
Jpyrumu'.

Tema 4. Cucrema akcuom I'mib6epra. Akcuoma Apxumena. Akcuoma Kanropa. Akcuoma /lenexuna.
Cucrema akcrom ['mibbepra. Akcuoma Apxumena. Akcroma Kantopa. Akcnoma [lenekunna.

Axcnomaruka ['misbepra - cucrema akCHOM eBKJIMIOBOH reomerpun. Paspadorana ['misbeproM Kak Oosiee MOJTHAS, HeXKeIH
cucreMa akcuoM EBkinpa.
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IMporpamma auctuinHbl "OCHOBHBIE TeOMETPUIECKHe CTPYKTYpHI 1 Torosorus”; 44.03.05 "Tlegarormueckoe odpasoBanue (C ABYMS MpOuIsMu
MTOJITOTOBKH)".

HCOHpCHeJ’IﬂCMHMI/I B 9TOH CHCTEME aKCHOM IOHATUSIMU SIBJISIOTCS: TOYKa, psAMad JUHUA, IIJIOCKOCTb. Ectb Takxe 3
9JIEMEHTAPHbIX 6I/IHapHI)IX OTHOHICHUA:

= Jlexxath MeXIy, IPUMEHUMO K TOUKaM;
» ConepikaTh, HPUMEHUMO K TOUKaM U MPSIMbIM, TOYKAM U IJIOCKOCTSIM UJIH MPSIMBIM U IJIOCKOCTSIM;

= KOHIrpysHTHOCTb (F€OMETpHUYECKOE PAaBEHCTBO), IPUMEHUMO, HAallpUMep, K OTPe3KaMm, yIjlaM WIN TPeyroJbHUKaM, 1
o603HavaeTcsi THPHUKCHBIM CUMBOJIOM =.

Bce TOYKH, MPAMBIE U IIJIOCKOCTU MPEANOTIArarnTcda pa3jiMIHbIMHA, €CJIM HE OTOBOPEHO ocoboe.

Tema 5. Akcnoma Jlo6aueBckoro. Ocnosnble haktel reomerpuu Jlo6auesckoro. IlapaniesbHbie n
pacxojsiiyecs npsiMblie mockoctn Jlo6ayesckoro.

Axcroma Jlob6aueBckoro. OcHoBHbIe (pakThl reomerpun JIoGaueBCKoro.

JIOBAYEBCKOI'O TEOMETPUH, ofHa n3 HEeBKJIUIOBBIX TEOMETPHII, OCHOBAHA HA TeX e MOChLIKAX, YTO U OObIYHAS -
€BKJIMJJOBA TEOMETPHSI, 32 MCKITIOYEHNEM aKCHOMBI O TTapaJlIeIbHBIX, KOTOpasi 3aMeHsieTcsl Ha uHy. EBkimnoBa akcrnoMa o
MapajuIeNIbHBIX COCTOUT B TOM, UTO Uepe3 TOUKY, He JIeKAIIYI0 Ha IaHHOU NPSIMOM, TIPOXOUT He Oosiee YeM OflHa IpsiMas,
Jiexaniasi ¢ JaHHOW MpsIMOM B OJHOU TUIOCKOCTH U He TiepeceKaromas e€ (B eBKJIMIOBON reOMeTpUH TaKue MPsIMble Ha3bIBAIOT
napawienbHeME). B JL. 1. 9Ta akcnoma 3aMeHsieTcs ClleIyIomIeil: yepe3 TOUKY, He JISKalylo Ha JaHHOM PSIMOM, TIPOXOAST 10
KpaliHel Mepe JBe TIpsIMble, JIeXkKalllye ¢ JaHHOW PSIMOM B OJJHOH TUTOCKOCTH U He TiepeceKalolye eé (JOCTaTOYHO, YTOOBI 9TO
OBLIO BBIITOJIHEHO JJIs1 OMHOU TOUKH U OTHOM IPSIMONA).

Tema 6. Akcnombl JJHBI oTpe3ka. Teopema cymecTBOBaHUS U € JMHCTBEHHOCTH JJIHMHBI OTPe3Ka. AKCHOMBI
IJIOIA/ M MHOTOYroJbHUKA. Teopema cymecTBOBaHMs U € IMHCTBEHHOCTH ILJIOIIA/ M MHOTOYI 0JIbHUKA.
PaBHOBEJINKOCTh H PABHOCOCTABJIEHHOCTh MHOTOYT0JIbHHKOB (Teopema). KBaapupyembie cpurypol. O6beMbl 1
reoMeTpuyecKkue BeJHINHbI.

AKcHOMBI JUIMHBI OTpe3Ka. Teopema CylIecTBOBaHUS U €IMHCTBEHHOCTH JJIMHBI OTpe3Ka. AKCHOMBI JUIMHBI OTpe3Ka. Teopema
CYILLIECTBOBAHUSI U €IMHCTBEHHOCTH JUIUHBI OTpe3Ka. AKCHOMBI IUIOIA1 MHOIOYTOJIbHUKA. Teopema CyIecTBOBaHuUs U
€/IMHCTBEHHOCTH IUIOMIAAN MHOTOYTIOJIbHUKA. PaBHOBEIMKOCTb MU PABHOCOCTABIEHHOCTh MHOTOYT'OJIBHUKOB (TEOpeMa).

B 3t10ii TEMe peds moiiaeT o Teopun u3MepeHuil. BepHee, 0 Teopuy U3MepeHNH ITHHBI, TUToaay 1 oobeMa. B kypce aHanmmza
BBI YK€ BCTPEUAIUCH C TIOHATHEM KBaJpaTHpyeMor 1 KyOrpyeMoil (purypbl, HO IpH STOM ONMPAJIMCh HA IJIOIIAb
MHOT'OI'pPaHHHKa, 00bEMbI I3BECTHBIX MHOTOI'PAHHUKOB. 3/1€Ch K€ Mbl OTBETHM Ha BOIIPOC O TOM, KaK IIOHUMaTh U3MEpeHHe
3THX JIEMEHTAapHBIX Bellel. B MKoIbHON MaTeMaTHKe UMEIOT JeJ10 C TAKMMH YaCTHBIMU CITy4YasiMU U3MEpPEHHE: JUTNHBI,
IUIOINAM U 00beMa, ¥ C TAKAM YACTHBIM CITy4aeM BEIUUMH, KaK MOJOKUTEbHbIE CKAJISIPHBIC BEJIMYMHBL.

Tema 7. TonoJsiornueckoe NpocTpaHCcTBO, TONOJOTHYecKasi cTpyKTypa. Onpeenenus u npumepsl. baza
Tonojorun. Teopema o 6a3e Tonosornn. Teopema 0 3aMKHYTOCTH OAMHO>K€CTBA TOMOJIOTHYECKOTO
npocrtpancTBa. [loanpocTpancTBO TONOJOTHY€CKOr0 IPOCTPAHCTBA.

Tomonormyueckoe MMPOCTPAHCTBO, TOIOJOIrNYECKasd CTPYKTYypa. OHpe}]eJ’IeHI/IH " [IPUMEDPHI. baza Tomonorum. TeopeMa o Oaze
TOITOJIOTHUH. TeopeMa O 3aMKHYTOCTH IMOAMHOKECTBA TOMMOJIOTUYECKOT'O ITPOCTPAHCTBA.

Tormonoriyeckoe NpoCTPAHCTBO - MHOXKECTBO C JIOMIOJHUTEIBHON CTPYKTYPOM ONpeeIEHHOrO THIA (TaK Ha3bIBaeMOM
TOIOJIOTHEH); ABJISETCS] OCHOBHBIM OOBEKTOM M3YUEHHsI pasjielia TeOMETPUH 110 Ha3BaHUEM TOIOJIOTHS.

Hcropryecku MOHATHE TOMOJIOTMYECKOTO IPOCTPAHCTBA MOSIBUJIOCH KaK 0000IIEHHEe METPHIECKOTO IPOCTPAHCTBA.
Tomosnornyeckre NPOCTPaHCTBA €CTECTBEHHBIM 00pa30M BO3HUKAIOT ITOYTH BO BCEX pasjiesiaX MATeMATUKH

Tema 8. HenpepbiBHOCTH oTOOpakenus. Teopema. 'omeomop puzm. llpumepsl. OTaemnmocts. KoMmnakTHOCTS.
CasazHocTh. MHOTOOOpa3ue. Onpeaesienne u npumepsl. KiieTounoe pa3io:xeHne MHOrooopasusi. JiliepoBa
XapaKTepHUCTHKA MHOT000pa3usl.

HenpepbiBHOCTh 0TOOpaxkenus. Teopema. 'omeomopdusm. [pumepst. Otaenumocts. KomnaktHOCTh. CBSI3HOCT.
Meuoroo6pasue. OnpeiesieHre 1 PUMEPBI.

MPOCTPAHCTBO X HA3bIBAETCS CBSA3HBIM, ECJIM B HEM

OJIHOBPEMEHHO OTKPBITHIM U 3aMKHYTHIM MHOXECTBOM SIBJISIETCS JIMILIb CAMO MPOCTPAHCTBO
WJIM [TyCTOE MHOXECTBO.

MmuoxectBo H B TOMoIOrnueckoM mpocTpaHcTBe X Ha3bIBAETCS CBA3HBIM, ECJIM OHO
SIBJISIETCS CBSI3HBIM TIPOCTPAHCTBOM OTHOCHTEIFHO MHIYIIMPOBAHHON TOTIOJIOTHH.

Tema 9. OpueHTHpYyeMble H HEOPUEHTHUPYeMble MHOT000pa3usi. Kilaccudukanusi KOMIaKTHBIX ABYMEPHBIX
MHorooo6pa3smii. Teopemsl. 'eomeTpuueckoe Teso. Boimykioe Teno. Boimykible MHOrorpannuku. IIpaBuibHbie
MHOTOTpaHHUKH U X KJIaccu(PUKAHUS.

OpueHTHpyeMble 1 HEOPHEHTHpYeMble MHOrooOpasus. Kitaccudukanmst KOMIakTHBIX JBYMEPHBIX MHOTO0Opasuii. TeopeMs.
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MHoroo6pdsue (Tormojiorndeckoe MHOrooopasue) - XxaycnopoBO TOMOJIOTHYECKOe MTPOCTPAHCTBO CO CUETHOM 0a30M, Kakaast
TOYKA KOTOPOTo 00J1a71aeT OKPECTHOCTHI0, ToMeoMOpdHOM eBKIIMI0BY mpocTpaHcTBY R n {\displaystyle \mathbb {R} *{n}}
\mathbb {R} *{n}, uHpIMU cTOBaMHU, NPOCTPAHCTBO, JIOKATIBLHO CXOAHOE ¢ eBKJINI0BbIM. Yucio n {\displaystyle n} n
HA3BIBACTCS PA3MEPHOCTHIO TOMOJIOTUIECKOTO MHOT000pasusl. EBKJIMIOBO MPOCTPAHCTBO SIBJISIETCSI CAMBIM ITPOCTHIM ITPUMEPOM
MHOroo6pasusi. bosiee c10KHBIM IPUMEPOM MOXET CITyKUTh TIOBEPXHOCTh 3€MJIM: BO3MOXKHO C/IeslaTh KapTy KaKoH-11o0
00JIaCTH 3eMHOW TOBEPXHOCTH, HAITPUMED KapTy MOIyIIaprsi, HO HEBO3MOXKHO COCTaBUTh eIUHYIO (0e3 pa3phIBOB) KapTy BCel
€€ MOBEPXHOCTHU.

HccnenoBanust MHOTOOOpa3uil ObLIM HaYaThl BO BTOPO#i mojioBuHe XIX Beka, OHU eCTeCTBEeHHO BO3HUKJIM IIPU U3YYECHUU
v depeHIanbHON reoMeTpur v Teopuu rpymm JIu. Tem He MeHee repBbie TOUHbIE OIpeesIeHus ObUIH CJIeIaHbI TOJIBKO B
30-x rogax XX Beka.

OO6bIYHO paccMaTpuBalOTCA TaK HA3bIBA€EMBIC I'NTAAKHE MHOF006pa3I/IH, TO €CTb T€, Ha KOTOPBLIX €CTb BLIHCHGHHbIﬁ KJIaCC IJIaJKux
q)yHKIII/II;'I - B TaKHUX MHOFOO6pa3I/IHX MOJKXHO I'OBOPHTD O KaCATCJIbHBIX BEKTOPAaX U KaCaTCJIbHbIX MTPOCTPAHCTBAX. JIJ'IH TOro,
YTOOBI WU3MEPATH JJIMHbI KPUBBLIX U YIJIbl, HY)KHA ell€ JOMOJIHUTE IbHAS CTPYKTYypa - puMaHOBa METpHKa.

B kaccuueckoi MexaHUKe OCHOBHBIM MHOFOO6pa3I/IeM ABJIACTCA Cpa30B06 IMPOCTPAHCTBO. B o6meit TE€OpUH OTHOCUTEJIbHOCTU
‘{GTI)IpéXMCpHOC IMCEBAOPUMAaHOBO MHOFOO6pa3I/Ie HCIIOJIb3YETCA KaK MOAEJIb I TPOCTPAHCTBA-BPEMEHU.

5. IlepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA A CAMOCTOSTEJbHOM PadoThl 00yUJaomMUXcs Mo
JUCHUNINHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aloIUXCs BHIIOIHAETCSA MO 33IaHHI0 U IPH METOAMYIECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa 0OYUAIOIMXCS BKIIIOYAET KaK MOJHOCTBIO
CaMOCTOSATEJIbHOE OCBOEHUE OTAEbHBIX TeM (pa3ieioB) AUCHUILIMHEL, TaK U TPOPabOTKY TeM (pa3JIeioB), OCBAHBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTpabOTKY YMEHUI U HaBBIKOB,
TOTOBSATCS K TEKYIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUIUIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypoil M SIEKTPOHHBIMU 00PAa30BATEIbHBIMU PECYpCaMu, BKIIOYASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM CelMaIMTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHILIAHE (MOIYJIIO0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHbIE MaTepHaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOM aTTECTAIHH.

B ¢oH/ie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCHUILTAHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITH;

- MeXaHu3M (POPMHUPOBAHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHCaHUE MOPsAKA IPUMEHEHUS W IIPOLIEAYPhI OIIEHUBAHUS JIIS KAXKIOTO OICHOUHOTO CPEe/ICTRa;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM o6yqa}0umxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMMe JUCHUILTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOX0AUMON JJIsT 0CBOEHHS JUCIUILINHBI (MO XYJIs)

SAEKTPOHHBH
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OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

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

Anexcanyipos 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 muddepenimanpHoii reomerpuyd 1 TonoJoruu - http://padaread.com/?book=35580
Kypc anemenTapHoit Tonosioruu - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
Jlureparypa 1o Bbiciue reomerpun - www.diary.ru/~eek/p165970944.htm

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

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

9. MeToauuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoOMeHIamnu

JIEKLINH Mertoanveckre peKOMEHAAIMH M0 COCTABIEHHIO KOHCIIEKTa:

1.

BauMmarenpHO pouMTaiiTe TEKCT. Y TOUHNTE B CIIPABOYHOM JIUTEPAType
HETOHSTHBIE coBa. [Ipu 3amicy He 3a0ybTe BHIHECTH CIIPABOYHBIC IaHHBIE Ha
TI0J1s1 KOHCIIEKTa;

2.

Bsinenure raBHOE, COCTaBbTE IUIAH;

3.

Kparko cdopMysmpyiiTe OCHOBHBIE TTOJIOKEHHUS TEKCTa, OTMEThTE
apryMeHTaLHIo aBTOPa;

3aKOHCTIEKTUPYWTE MaTepHall, YeTKO caeys MyHKTaM ruiana. [Ipu
KOHCIEKTHPOBAHNY CTApalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBAMH. 3aruicu
CJIeyeT BECTH YETKO, SICHO.

5.

I'pamoTHO 3anmceiBaiiTe uTaThl. LIuTHpPYS, yIUTHBaAlTE TAKOHUIHOCTb,
3HAYMMOCTD MBICITH.

B TekcTe KOHCIeKTa kenaTeJbHO MPUBOJUTH HE TOJIBKO TE3UCHBIE

TIOJIOXKEHWS], HO ¥ UX JIOKa3aTesbeTBa. [1pn oopMIIeHHH KOHCTIEKTa HEOOXOMMO
CTPEMHTHCS K EMKOCTH KaKIOTO MPEeTOKeH!sI. MBICIM aBTOpa KHATH CIIEyeT
W3JIaraTh KpaTko, 3a00TsICh O CTUJIE M BBIPA3UTEFHOCTH HAIMCAHHOTO. YKcIio
JOTIOJTHATETBHBIX JIEMEHTOB KOHCIIEKTa I0JKHO OBITh JIOTHYECKH
000CHOBaHHbIM, 3aITUCH TOJUKHBI PACTIPEIENATECS B ONPEAeICHHON
TI0CJIeJOBATEILHOCTH, OTBEYAIOIIEH JIOTHUECKOH CTPYKTYype Mpon3BeaeHus . s
YTOYHEHWSI U IOTIOTHEHU ST HEOOXOMIMO OCTABJISATH TOJIS.

OBnajieHne HaBBIKaMH KOHCITEKTUPOBAHUS TPeOYeT OT CTy/IeHTa
LeJIeyCTPEMIICHHOCTH, TTOBCEITHEBHON CAMOCTOSITEIbHON PaboOTHI.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

npakTrieckre | Kpome artoro, uis JTydiero ocBOeHrsI MaTepraia v CUCTEMaTU3alyy 3HAHUH 110 JUCIUIUIMHE, HEOOXOIMMO

3aHATUA TIOCTOSIHHO pa3duparh MaTepuaIbl JIEKIUI 110 KOHCTIEKTaM U Y4eOHBIM ITOCOOUSIM M IIPAKTUYECKHE 3aJaHHsI
BBINOJIHATD CAMOCTOATENBHO . B cityuae HeoOXxoauMocTy oOpalaThes K MPernofaBaTeslo 3a KOHCYIbTaluel.
ITonHbINA CIUCOK JIUTEPATyphl IO TUCLUILIVHE NPUBEIEH B MMyHKTe 7.1.

camocTosi- | Metomuyeckue peKOMEH ALY CTYICHTaM
TeJbHast paboTa | [0 OpraHM3aliy CaMOCTOSATENBHOM PabOTHI CTYICHTA
[MpaBubHAST OpraHM3aLKs] CAMOCTOSTENBHBIX YIeOHBIX 3aHATUI, MX CHCTEMATHIHOCTb, LIeJIeCO00pa3Hoe
[UIAHAPOBAHUE PAa00YEro BPEMEHH TI03BOJISIET
CTYIEHTaM pa3BUBATh YMEHHUS U HABBIKU B YyCBOSHHHU U
CHCTEMATH3AIUN
MpuoOpeTaeMbIX 3HAHUH, 0OECTIeUnBAaTh
BBICOKHI YPOBEHb YCIIEBAEMOCTH B [IEPUOL
00y4eHHsI, IOJIyYUTh HABBIKM HOBBILICHUS TPOPECCHOHAIBHOTO YPOBHSL
DtoT BUA paboTH [IPEeIyCMATPUBACT CIICAyIOIIME BBl YIeOHOH ACsITEIbHOCTH:
MOrOTOBKA K MPAKTHIECKUM 3aHSITHSIM, MOArOTOBKA K KOJUIOKBHYMY, BBIIIOJIHCHIE
JOMAIIHUX paboT, BHIIOIHEHNE UHIMBHIYAIbHBIX PA0OT, BHIIOJHEHNE KOHTPOIBHBIX
paboT, KOHCHEKTUPOBAHKE, IOATOTOBKA K 3a4€Ty U 9K3aMEHY.
Ecnu B niporiecce caMOCTOSATEIBHON pabOThI HaJl H3yYeHUEM
TEOPETHYECKOr0 MaTeprasa WK P PELICHAH 33124 Y CTYCHTa BO3HUKAIOT
BOIPOCHI, Pa3peLIUTh KOTOPBIE CAMOCTOSITEIILHO HE YAAETCsl, HEOOXOAUMO
0OpATHUTHCSI K MPEIOABATENIO 11 IOy UEHHUS Y HErO Pa3bsCHEHUI WK yKa3aHHUIL.
B cBOuMX BOIpOCax CTyAEHT JOJDKEH YETKO BBIPA3UTh, B UM OH HCIIBITHIBACT
3aTpyAHEHHS, XapaKTep TOrO 3aTPyAHEHHs. 33 KOHCY/IbTALMEH CIIEAyeT
00pAaLIaThCs U B CIIydae, eC/I BO3HUKHYT COMHEHHSI B IPABIJIBHOCTH OTBETOB Ha
BOIPOCH! CAMOIIPOBEPKL.

3a4€T NPUHHUMACTCS Ha OCHOBE CAMOCTOATE/IbHO IMTPOACTIAHHBIX CTYJICHTAMU pa60T (I/IHIII/IBI/I,HyaIII)HBIX 3a,IlaHPIﬁ) n
TEOPETUYECKHX BOIIPOCOB.

HpOBepKa, KOHTPOJIb U OLICHKa 3HAHUH CTYJCHTa, Tpe6y10T yde€Ta €ro MHANBUAYAJIbHOI'O CTUJIA B OCYHIECTBJICHUN
yqe6H0ﬁ nesitenbHOCTH. [1o 9TOMY BaXHYIO pOJIb 6yIICT urpatb TBOp‘{eCKHI;'I NOoAXO0/J CTYACHTOB K BbIIIOJIHEHUIO
3alaHnU.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILTIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsI 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomemeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00Y4AIOIIMXCs, YKOMILIEKTOBAHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAIKIIIOUeHUs1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JaTOYHbIX MATEPUAJIOB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

SAEKTPOHHBH
Crpanuna 9 u3 12. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctuinHbl "OCHOBHBIE TeOMETPUIECKHe CTPYKTYpHI 1 Torosorus”; 44.03.05 "Tlegarormueckoe odpasoBanue (C ABYMS MpOuIsMu
MTOJITOTOBKH)".

- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITa6I/IpOBaHI/IH TEKCTa U H306pa)l(eHHfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CbOpMI/IpyeMI)IX
HHCL{HHJ’IHHOﬁ, 3a CUET AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCH WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.
Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1aHOM 110 HarpaBiienuio 44.03.05

AT OTMYECK BaHue (C ABYMs I WJISIMHM [TOATOTOBKM)" U 1T WJIIO ITOATOTOBKH TEMAaTUKa U MHOCTPAHHBIA
"TTegaroruyeckoe oopasoBaHue (C 0 Or0TO " 0 0 IIOArOTO "MaremaTrka ocTpa
(aHrnmiicKmii) S3bIK (B MOJMJIMHIBAILHON 00pa3oBaTebHOM cpefe)".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.07.09 Ochosnbie 2eomempuueckue Cmpykmypst U MonoA02Us.

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagnenne moaroroku: 44.03.05 - INeparornyeckoe odpasoBanre (C IBYMs IPOQGUISIMU ITOATOTOBKHU)
[podunp noxroroBky: MareMaTuka U MHOCTPAHHBIH (AHIJIMMCKUIA) SI3bIK (B MOJMIMHIBAJILHON 00pa3oBaTeibHON cpejie)

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

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.IIpaconos, B. B. 3agaun no Tonosioruu / B. B. IIpaconos. - Mocksa : MITHMO, 2014. - 38 c. - ISBN 978-5-4439-3009-1. -
Tekcr : anekTpoHHbIi // JIaHb : 371eKTpoHHO-OnbmoTeuHas cucrema. - URL: https://e.lanbook.com/book/80151(nara
obparmrenus: 16.03.2020). - Pexxum moctyna: 1j1st aBTOPH3. MOJIb30BaTeNeH.

3.Jenucosa H.C., [JonosHuTeNbHBIE IIIaBbl IPOEKTUBHOM reoMeTpuH : yueOHoe rnocodue / Jenncosa H.C. - Mockga: IIpomerei,
2016. - 82 c. - ISBN 978-5-9907986-3-2 - Tekcrt : anektpoHHslii // SBC 'Koncynbrant crygenTa’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785990798632.html (nara o6pamenus: 16.03.2020). - Pexum poctymna: o
TIOATIHCKE.

JdonoJiHUTEIbHAS JUTEpaTypa:

1.IIpaconos, B. B. Harnspnas tonosorus : yde6Hoe nocobue / B. B. Ipaconos. - 3-e u3a. - Mocksa : MITHMO, 2014. - 112 c. -
ISBN 978-5-4439-2055-9. - Tekcr : anekTponHbiii // Jlans : a1ekTpoHHO-OnOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/56410 (mara obpamenus: 16.03.2020). - Pexum moctymna: 1yist aBTOpU3. TOJI30BATEIEH.

2.Anekcannpos, I1. C. BeeneHne B TeOpHIo MHOKECTB M 00IITyI0 Torosoruio : yaebHoe rocodue / I1. C. Anekcanapos. - 2-e
n3a., crep. - Cankr-IlerepOypr : Jlanb, 2010. - 368 c. - ISBN 978-5-8114-0981-5. - Tekcr : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OnOmMoTeuHas cuctema. - URL: https://e.lanbook.com/book/530 (mara obpamenust: 16.03.2020). - Pexum
JOCTYyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

3. Ilonapum, 1. I1. Addunnas u npoekTrBHas reomeTpus : yueoHoe nocodue / 5. I1. [lonapun. - Mocksa : MITHMO, 2009. -
288 c. - ISBN 978-5-94057-401-9. - Tekcr : aneKTpoHHBIH // JIaHb : 3;1eKTpOHHO-OMOIMOTeYHas cucrtema. - URL:
https://e.lanbook.com/book/9388 (nata obpamenus: 16.03.2020). - Pexum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.07.09 Ochosnbie 2eomempuueckue Cmpykmypst U MonoA02Us.

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
KPYIHEHIINX POCCUIICKMX YUEHBIX, pyKOBOJUTEJIEH rOCyJapCTBEHHBIX OPraHOB, PENojaBaTeNeil BeIyIiX By30B CTPaHbI,
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,
MoHorpaduu, aBropedepartsl, JUccepTaluy, SHIMKIIONEANH, CJIOBAPH U CIIPABOYHUKH, 3aKOHOATEIbHO-HOPMaTHUBHBIE
JOKYMEHTHI, CIIelIa/IbHble MIEPHOIMUECKIe U3/IaHMsI ¥ U3/1aHNs1, BBIITyCKaeMble N3/aTeIbCTBaMU By30B. B HacTosee Bpems
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa JUis JaHHOW JUCIUILIMHBI UMEEeTCsl B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON 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.

3AE
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