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Iporpamma mucimruimas "Beenenue B Tonosoruo'; 44.03.01 "Tlegarormyeckoe odpa3oBanue’.

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 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 PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-2 CriocoOeH 00ecreunBaTh CoJiepKaHue MaTeMaTUYeCKOro 00pa3oBaHusl B CPETHUX
0011100 pa30BATENBbHBIX YUPEKACHUSIX

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HaTh ¥ IIOHUMATh OCHOBHBIE TreOMCTPUYICCKHUEC MOHATHUA U OTHOIICHUA: aKCUOMATUKY COOTBETCTBYIOLINX PA3AEJIIOB
TreoOMETPHUU, OCHOBHbBIC OIIPEACTICHUSA U TCOPEMBI, (I)OpMyJH/IPOBKI/I yTBep)KIIeHI/Iﬁ, METOAbI JOKA3aTCJIbCTBA OCHOBHBIX U3 HUX,
BO3MOXHBIC C(I)prl ux HpI/IHO)KCHI/Iﬁ B IIKOJIbHOM MaTeMaTUKe

JloKeH yMeTh:

VYMeTh NPOBOJUTE CTAHAAPTHBIE UCCIIEA0BAHUS T€OMETPHUECKIX CBOMCTB U BBIUMCIIATD Pa3IMUHbIe T€OMETPHUECKIE
XapaKTEePUCTUKU.

Ymetn AeJIaTb TEOMETPHUYCCKUE MMOCTPOCHUA YEPTEKU UCIIOJIb3Y A METOAbL H306pa)K€HHﬁ, 6a31/1py101111/1xcsl Ha TeOpun
HpOCKTHBHOﬁ reoMeTpmun

YMETh Pa3jinyaTh aKCHOMATHKHI OTHOCAIIMECS K TEOMETPUYECKUM TEOPHAM
JlomxeH Bl1aaeTh:

BJIAICTb KOOPAWHATHBIM METOAOM U UCIIOJIb30BATH €10 JId PEHICHUA CTAHAAPTHLIX 3a/1a4 aHa.HHTH‘IeCKOﬁ, HpOCKTHBHOﬁ
TreoMeTpHru.

BJIaAE€Tb METOJaMU I'€OMETPUIECKUX HOCTpOGHI/Iﬁ.
IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

OOBACHUTL OCHOBHBIE SJIEMEHTBI TEOprn HpOéKTI/IBHOﬁ reoOMETpHUU U TOIOJIOTUM.

6a30BbIE HIEU U METOABI 9TUX PA3A€JIOB MAaTEMATUKU, CUCTEMY OCHOBHBIX MAaTEMATUYECKNX CTPYKTYP Kypca U BJIaACHUE
AKCHMOMATUYECKMM METOJaMH

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Hanaast qucrmruivHa (MOoayib) BKmodeHa B pazaen "B1.B.JIB.03.03 ducturumas (MOmysm)" OCHOBHOM NMPOodecCHOHATEHON
obpazosatenbHol nporpammsl 44.03.01 "Tleparornueckoe o6pasoBanue (MaTtemaTrka 1 UH(POPMAIIMOHHBIE TEXHOJIOTHH B
oOpa3oBaHuK)" ¥ OTHOCUTCS K JUCHHUIUTMHAM 110 BIGopy yact OITOIT BO, ¢opmupyemoii yqacTHUKaMu 00pa30BaTeIbHbIX
OTHOIIICHUH.

OcBauBaercs Ha 4 Kypce B 7, 8 cemecTpax.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 14 1aca(oB), B TOM 4KCIie JeKIuK - 6 yaca(OB), MPaKTUUECKUE 3aHATUsA - 8 Yaca(oB), 1abopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrostenbHas padota - 90 yaca(oB).
KouTposns (3auét / x3ameH) - 4 yaca(oB).
dopma MpOMeKYTOUHOTO KOHTPOJISI JUCIUIUIMHBL: OTCYTCTBYET B 7 ceMecTpe; 3aueT B 8§ ceMecTpe.

4. Copep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThHI N0 AV CHHUILINHE (MO/IYJIIO)
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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 1. IToHATHE O MaTeMaTHYECKON CTPYKTYpe,
MPUMEPLI MATEMATUYECKUX CTPYKTYP.
VHTeprnperanus CUCTEMBI aKCHOM (MOJEH

1 CTPYKTYp). I30MOpU3M CTPYKTYp, IPUMEPBL. 7 1 0 0 0 0 0 2
" |TpeGoBanus, NpeabsBIsIeMble K CUCTEME aKCHOM.
ITonHoTa cucremsl akcuom. Ilpumepst.

Tema 2. HenpoTuBOpeYMBOCTD U MOJHOTA CUCTEMbI
aKcHoM Befiiist TpeXMepHOTO eBKIIMIOBA
rpoctpaHcTBa. OmpeneseHne MpsIMbIX, TUIOCKOCTEH,
2. [HOMYyIIOCKOCTEN, OTPE3KOB, JIyYei, YIJIOB. 7 1 0 2 0 0 0 2
Jloka3aTeIbCTBO OCHOBHBIX TEOPEM IUTAHUMETPUH U
CTepeoMeT-pHH.

Tema 3. "Havana" EBkimaa u V nocrysar.

SDKBUBaAJIEHTH V-ro noctyitata EBkimmaa. Teopema
3. |Tycm (Jlexannpa). [lepeas teopema Cakkepu - 7 0 0 2 0 0 0 1
Jlexxannpa. Bropas Teopema Cakkepu - Jlexannpa.

Tema 4. Cucrema akcriom I'mibbepra. Akcroma
4. |Apxumena. Akcnoma Kanropa. Akcroma 7 1 0 1 0 0 0 3
HenexnHma.

Tema 5. Akcnoma JlobaueBckoro. OCHOBHBIE
(aktel reomerpun JlobaueBckoro. [lapayiensHsie U
5. |pacxopsiuecs npsiMble ockoctu Jlobauesckoro. | 7 0 0 0 0 0 0 3

Tema 6. AkcroMbl AnMHBL OTpe3ka. Teopema
CYILIECTBOBAHMS 1 €AMHCTBEHHOCTH JUIMHBI OTpE3Ka.
AKCHOMBI IIONIAAM MHOTOYro/IbHUKA. Teopema
CYILIECTBOBAHMS 1 €AMHCTBEHHOCTH TIJIOIIA N

6. |MHOTOYTOJLHIKA. PaBHOBeMKOCTD 1

" |paBHOCOCTaBIIEHHOCTH MHOTOYTOJIbHIKOB
(teopema). KBanpupyemsie purypst. O6bembl 1
reOMETPUYECKIE BETNIMHBL.

Tema 7. Tonosornyeckoe NpoCTPaHCTBO,
TONOJIOTUYECKast CTPyKTypa. OmnpenesieHus u
npuMepsl. basa tomosnoruu. Teopema o 6a3e
7 [romonoruu. Teopema 0 3aMKHYTOCTH 7 1 0 1 0 0 0 5
MOIMHOKECTBA TONOJIOTMUYECKOTO IPOCTPAHCTBA.
IMoanpocTpaHCTBO TOMOJIOTMYECKOTO
[IPOCTPAHCTBA.

Tema 8. HenpepsiBHOCTH OTOOpaXeHust. Teopema.
I'omeomopdusm. IIpumepsl. OTaeUMOCTS.
KommaktHoCTh. CBsI3HOCTH. MHOTOOOpasue.

8. |Onpenenenue u npumepsl. Kinerounoe pasnoxenue | 7 1 0 0 0 0 0 6
MHOroo0pasusi. JiljiepoBa XapaKTepUCTUKA
MHOTOOOpa3usl.
DAEKTPOHHBH
Crpannua 4 u3 12. Il YHHBEPCHTET
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Buasl u yachl KOHTaAKTHOI PadoTHI, 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 9. OpueHTupyeMble U He OPUEHTHPYEMble
MHoroo0Opasus. Kinaccudukarysi KOMIakTHbIX
9. o 8 0 0 2 0 0 0 33
JIBYMEPHBIX MHOrooOpa3uil. TeopeMsl.
Tema 10. 'eomerpuueckoe Teno. Beimykiioe Teo.
Brimykoibie MHOTOTpaHHUKY. [IpaBribHBIE
MHOTOTPaHHHUKH U UX KJIACCU(DUKATIHS.
['eomerpuueckoe teso. Boinykiioe Tesno. Boinykiibie
10. P Y Y 8 0 0 0 0 0 0 33
MHOTOTpaHHUKH. [IpaBiTbHBIE MHOTOTPAHHUKY U
WX KJIaCCU(PUKAIIHS.
M Toro 6 0 8 0 0 0 90

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. IlosiTHE 0 MaTeMaTH4YeCKOIl CTPYKType, IPHMepPbl MaTeMaTHYeCKUX CTPYKTYp. MHTepnpeTanus
cucTeMbl aKcuoM (Moesiu cTpyKTyp). U3omMopdusm cTpykryp, npumepbl. Tpe6oBanus, npexbsBiasieMble K
cucreme akcnoM. ITosHoTa cucremsl akcuom. Ilpumepsr.

IoHsATHE O MaTEMaTUYECKOM CTPYKTYpe, IPUMEPBI MaTEMAaTUIECKUX CTPYK-TYyp. MIHTepIpeTalys CUCTEMbl aKCHOM (MOJIEIH
cTpyktyp). I3oMopdusm cTpykTyp, npuMepsl. TpeGoBaHus, MpeaAbsaBIIsieMble K CHC-TeMe aKCUOM. [10JTHOTa CUCTEMBI AKCHOM.

MaremaTriueckasi CTPyKTYpa - Ha3BaHHe, 00beIMHSIONIee MOHSATHSI, OOIIEel YepTOi KOTOPBIX SBJISETCS] MX TPUMEHUMOCTh K
MHOX€eCTBaM, IPUPOAA KOTOPBIX He olpeAeseHa. 1 onpeneneHns caMoil CTPYKTYphl 334aI0T OTHOLLEHNUs, B KOTOPBIX
HAXOJATCS JIEMEHTHI THUX MHOKECTB. 3aTeM NOCTYJIMPYIOT, YTO JAHHBIE OTHOIIEHHS yIOBJIETBOPAIOT HEKUM YCIIOBUSM,
KOTOpBIE SIBJIAIOTCS aKCUOMaMM PacCMaTpUBaeMON CTPYKTYpsI[1].

ITocTpouTh aKCHOMATUYECKYIO TEOPUIO TAHHON CTPYKTYPHI - ITO 3HAYUT BHIBECTU JIOTUYECKUE CIIEACTBUS U3 AKCUOM
CTPYKTYPBI, OTKA3aBIIUCh OT KAKUX-JIUOO APYTUX MPEIOI0KEHAN OTHOCUTEIBHO CAMUX PACCMATPUBAEMbIX 3JIEMEHTOB, U, B
YACTHOCTH, OT BCSIKUX TMIIOTE3 OTHOCUTENILHO UX "TIPUPOABL".

Tema 2. HenmpoTHBOpeYNBOCTH ¥ MOJHOTA CHCTEMbI aKCHOM Beilisisi TpeXMepHOro eBKJINA0BA MPOCTPAHCTBA.
Omnpeeenne NpsAMBIX, IJI0CKOCTEM, MOJYIUIOCKOCTEl, 0TPE3KO0B, JyYel, YIia0B. [loka3aTeibCTBO 0CHOBHBIX
TeopeM IJIAHUMETPUH H CTePeOMeT-PHH.

HCHpOTI/IBOpe‘II/IBOCTb U TIOJIHOTA CHUC-TEMBI aKcoM Beitns TPEXMEPHOT'0 €BKJINI0BA ITPOCTPAHCTBA. HOKaTSaTGJILCTBO OCHOBHBIX
TCOPEM IVIAHUMETPUUN U CTCPEOMETPUN.

BekTopHOMY crioco0y pelieHust 3a/1a4 B MIKOJIBHOM Kypce FeOMETpUH yAEISIeTCs A0CTaTOYHO Maslo BpeMeHH. Ha 3ansaTusix
pasoupatorcs u pemiaiorcst HekoTopsle OCHOBHbBIE 3a/1auu

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

Hauana? EBkimna u V nocrynat. DkBuBajieHTsl V-ro nocrynata EBknnaa. Teopema Tycu (Jlexangpa).

EBxuinioBa reoMeTpus - 3T0 TeOMeTpUYecKas TEOpHsl, OCHOBAHHAs Ha CUCTEMe aKCHOM, KOTOpasi Obljla BIIEPBbIE U3JI0KEHA B
TpeThbeM BeKe [0 Halllell 3pbl BEJIUKUM JIPeBHErpeyeckUM MaTeMaTHKoM EBK/INMAOM B rpaHAMO3HOM HayyHoM Tpyae "Havana".

Cucrema akcrioMm EBkuinia 6a3upyercsi Ha OCHOBHBIX T€OMETPUYECKHE MOHSATHUSAX TAKKX, KaK TOYKa, MpsiMasi, TJIOCKOCTb,
JBIDKEHHUE, a TAKXKe Ha CJIeyIole OTHOILEHHUsL: "TOUKa JISKUT Ha MPsSMON Ha TUNIOCKOCTH'', "TOYKA JIeKUT MEXKIY IBYMS
Jpyrumu'.

Tema 4. Cuctema akcnom I'mib6epra. Akcmoma Apxnmena. Akcuoma Kanropa. Akcunoma J/lenexunaa.
Cucrema akcuom ['mmbbepra. Akcroma Apxumena. Akcnoma Kantopa. Akcnoma [lenekuHma.

Axcromatuka ['mibbepra - cucTemMa akCuoM eBKJIMIOBOI reomerpun. Pazpadorana ['mibbeproM Kak OoJiee MoJHasi, HeKen
cucrema akcuom EBkimpa.

HCOHpeHeHﬂCMHMI/I B 9TOM CHCTEME aKCHOM IOHATUSIMU SIBJISIOTCS: TOYKa, psAMad JUHUA, IIJIOCKOCTb. Ectb Takxe 3
9JIEMEHTApPHbIX 6I/IHapHI)IX OTHOIICHUA:

» Jlexxath MeXIy, IPUMEHUMO K TOUKaM;
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L ConepmaTb, MPUMEHUMO K TOUYKaM U MPAMbIM, TOUYKAM U IVIOCKOCTAM WJIN MPAMbBIM U IIJNIOCKOCTSAM;

= KOHIpysHTHOCTb (T€OMETpUYECKOE PAaBEHCTBO), IPUMEHUMO, HallpUMep, K OTPE3KaMm, yIjlaM WIN TPeyroJbHUKaM, 1
0603HavaeTcsi THPHUKCHBIM CUMBOJIOM =.

Bce Touku, MIPAMBIE U TITIOCKOCTH NPEATIOJIaraloTCA pa3JIMYHbIMU, €CJIN HE OTOBOPEHO 0co0oeE.

Tema 5. Akcnoma Jlo6aueBckoro. OcnoBnbie paktel reomerpuu Jlo6auesckoro. IlapaniesbHbie n
pacxojsimecs npsiMple miockocru Jlodbauesckoro.

Axcuoma JloGaueBckoro. OcHOBHBIE (hakThl reoMeTpuu JIoOaueBCKOro.

JIOBAYEBCKOI'O 'TEOMETPUS, onHa 13 HeeBKJIUIOBBIX TeOMETpPHi, OCHOBaHA Ha TeX ke MOCBUIKAX, YTO M OObIYHAS -
€BKJIMIOBA TEOMETPUSI, 38 UCKIIOUYEHUEM aKCHOMBI O MapasuIebHBIX, KOTOpas 3aMeHsIeTCsl Ha uHylo. EBKMI0Ba akcuoma o
napayuieIbHbIX COCTOUT B TOM, UTO Yepe3 TOUKY, He JIeXKalllylo Ha JAaHHOW MPsMOU, MPOXOIUT He OoJiee YeM OJjHa TpsMast,
Jiexarnasi ¢ IaHHOW MpsIMO B OJJHOH MJIOCKOCTU M He Tiepecekaloias e€ (B eBKJIUI0BON T'eOMEeTPUU TaKue MpsIMble Ha3bIBAIOT
napasuienbHeiMu). B JI. 1. 9Ta akcuoMa 3aMeHsIeTcsl clielyIolei: yepe3 TOUKy, He JIekalylo Ha TaHHOW MPSMOH, MPOXOAST M0
KpaiiHeil Mepe JIBe MpsMbIe, JIeKalllie ¢ TAaHHOUW MPsSMOW B OIHOW IJIOCKOCTH U He MepeceKamlnue e€ (J0CTaTOuHO, YTOOBI 3TO
OBLIIO BBITOJHEHO JJIs1 OJHOW TOYKH U OJTHOM MPSIMON).

Tema 6. AkcuoMblI JJIUHBI 0TPpe3Ka. Teopema cylecTBOBAHHSA U € JTUHCTBEHHOCTH JJIHHBI 0TPe3Ka. AKCHOMBI
IUIOIIA/ I MHOrOyroasHuka. Teopema cymecTBOBaHNS 1 € JTHHCTBEHHOCTH ILIOIIAAN MHOTOYT 0JILHIKA.
PaBHOBEJINKOCTH U PABHOCOCTABJIEHHOCTh MHOTOYI0JIbHHKOB (Teopema). KBaapupyemsbie ¢purypoi. O6beMbl u
reoMeTpu4ecKue BeJINYHHBI.

AKCI/IOMIJI JUIMHBI OTPE3Ka. TeopeMa CyLl_[CCTBOBaHI/IH U €IMHCTBEHHOCTHU JJIMHBI OTPE3KaA. AKCI/IOMIJI iomaaun MHOFOyFOHbHHKa.
Teopema cyIiecTBOBaHMUS M €JUHCTBEHHOCTH TUIOIIAY MHOTOYTOJIbHIKA. PAaBHOBEIMKOCTh U pABHOCOCTABJIEHHOCTh
MHOT'OYTOJIbHUKOB (Teopema).

B 3t0i01 TeMe peus noiiaeT o Teopuy u3MepeHuil. BepHee, 0 Teopun U3MepeHuit [UTMHBI, TUIOIAM 1 oObeMa. B kypcee aHanmmza
BBI YK€ BCTPEYAIUCH C TIOHATHEM KBaJpaTHpyeMon B KyOrpyeMoit (purypbl, HO IpH STOM ONMPAJIMCh HA IJIOMIAb
MHOTOTPaHHHKa, 00bEMbI H3BECTHBIX MHOTOI'PAHHUKOB. 3/1€Ch K€ MBI OTBETHM Ha BOIPOC O TOM, KaK MIOHUMaTh N3MEpeHHe
3THX JIEMEHTAapHBIX Bellel. B MKoIbHON MaTeMaTHKe UMEIOT JeJI0 C TAKMMH YaCTHBIMU CITy4YasiMi U3MEpPEeHHe: JUTUHBI,
TUIOIIAM M 00beMa, ¥ C TAKAM YACTHBIM CITy4aeM BEIUUMH, KaK MOJOKUTEbHbIE CKaJISIPHbIC BEJIMYMHBL.

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

Tononornyeckoe MpocTpaHCTBO, TONONOrMYecKas cTpykTypa. Onpenenenns u npuMepsl. baza tononornu. Teopema o 6aze
tonosioruu. TeopeMa 0 3aMKHYTOCTH MTOJMHOKECTBA TOTIOJIOTMYECKOTO MPOCTPAHCTBA.

Tormosnoriyeckoe MpoCTPAHCTBO - MHOXKECTBO C JIOMIOJHUTEIBHON CTPYKTY PO OIpeAeIEHHOTO THIA (TaK Ha3bIBaeMOM
TOIOJIOTHEH); ABJISETCS] OCHOBHBIM OOBEKTOM M3YUEHHsI pasfielia TeOMETPUH T10]] Ha3BaHUEM TOTOJIOTHS.

Hcropryecku MOHATHE TOMOIOTMYECKOTO IPOCTPAHCTBA MOSIBUIIOCH KaK 0000IIEHHEe METPUIECKOTO IPOCTPAHCTBA.
Tomnosnornyeckre NPOCTPaHCTBA €CTECTBEHHBIM 00pa30M BO3HUKAIOT ITOYTH BO BCEX pasJiesiaXx MATeMATUKH

Tema 8. HenpepoiBHOCTBH oTOOpakenus1. Teopema. 'omeomopuzm. llpumepsl. OTaemmmocts. KoMmnakTHOCTS.
CasizHocTh. MHOTOOOpa3ue. Onpeaesienne u npumepsl. KiieTounoe pa3io:xeHne MHOrooopasusi. JiliepoBa
XapaKTepHUCTHKA MHOT000pa3usl.

HenpepbiBHOCTh 0TOOpaxkenus. Teopema. ['omeomopdusm. Ipumepst. Otaenumocts. KomnaktHOCTh. CBSI3HOCT.
MeHoroo6pasue. OnpeienieHue 1 PUMEpBI.

MPOCTPAHCTBO X HA3bIBAETCS CBSA3HBIM, ECJIM B HEM

OJIHOBPEMEHHO OTKPBITHIM U 3aMKHYTHIM MHOKECTBOM SIBJISIETCS JIMIIIb CAMO IMPOCTPAHCTBO
WJIM [IyCTOE MHOXECTBO.

MmuoxectBo H B TONos0OrnueckoM nmpocTpaHcTBe X Ha3bIBAETCS CBA3HBIM, €CJIM OHO
SIBJISIETCS CBSI3HBIM IIPOCTPAHCTBOM OTHOCHTEIHHO MHIYIIMPOBAHHON TOTIOJIOTHH.

Tema 9. OpueHTHPYEMbIE U HE OPHEHTHPYEMbIe MHOT000pa3usa. Kiaccudukanusa KOMIAKTHBIX IBYMePHbBIX
MHorooo6pa3smii. Teopemsl.

OpueHTHpYeMble U HEOPUEHTUPYEeMBble MHOrooOpasusi. Knaccndukanys KOMIIAKTHBIX ABYMEPHBIX MHOT00Opasuii. TeopeMbl.

MHoroo0pd3ue (TOIoJornyeckoe MHOrooopasue) - XaycaopoBo TOIOJIOTNYECKOe IIPOCTPAHCTBO CO CYETHOM 030, Kaxaas
TOYKa KOTOPOro 00J1aaeT OKPECTHOCTBIO, ToMeoMOp(hHOI eBKJIMIOoBY npocTpancTBy R n {\displaystyle \mathbb {R} *{n}}
\mathbb {R} *{n}, uHpIME cJTOBaMH, TPOCTPAHCTBO, JIOKAJIBHO CXOJHOE ¢ eBKIuI0BHIM. Uucio n {\displaystyle n} n
HAa3bIBAETCS1 PA3MEPHOCTBIO TOIOIOTNYECKOT0 MHOr000pasus. EBKIIMIOBO NPOCTPAHCTBO SIBJISETCS CAMBIM IPOCTHIM PHMEPOM
MHOroo0pasusi. bosee ClI0XHBIM IPUMEPOM MOXKET CITyXKUTh OBEPXHOCTb 3eMIIM: BO3MOKHO CAENATh KapTy KaKoH-JI00
00J1aCTH 36MHOI1 IIOBEPXHOCTH, HALIPUMEP KapTy HOJIyLIapys, HO HEBOBMOXHO COCTaBUTh €AUHYIO (Oe3 pa3pblBOB) KapTy BCeil
€€ MIOBEPXHOCTHU.

SAEKTPOHHBH
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Tema 10. 'eomeTpuueckoe Teao. Boimykiaoe Teso. BeinykJjbie MHOrorpannuku. [IpaBujibHble MHOTOTPAHHUKH U
ux kiaaccucgukamusa. F'eomerpuyeckoe tTeso. Beinykioe Tteno. Boimmykibie MHororpanaukn. [IpaBnibabie
MHOTOTpaHHUKH U X KJIaccu(PUKAHUSL.

Hccnenosanust MHOTOOOpa3uil ObLIM HaYaThl BO BTOPO#i mojioBuHe XIX Beka, OHU eCTeCTBEeHHO BO3HUKJIM IIPU U3YYECHUU
v depeHIaabHON reoMeTprur U Teopuu rpymm JIu. Tem He MeHee repBbie TOUHbIE OIpeesIeHus ObUIM 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 MOKXHO I'OBOPHTD O KaCATCJIbHBIX BEKTOPAX U KaCaTCJIbHbIX ITPOCTPAHCTBAX. IIJ'IH TOro,
YTOOBI N3MEPATH JJIMHbI KPUBBIX 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 TMCEBAOPUMAaHOBO MHOFOO6pa3I/Ie HCIIOJIb3YETCA KaK MOAEJIb I TPOCTPAHCTBA-BPEMEHU.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesibHast paboTa MoApa3IeNseTcsl Ha CAMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUIMHBL, TAK U MTPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUILIMHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPATYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok oOpraHU3alvK U OCYIIECTBIIEHUs] 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAYKH U BhICIIero odpasoBaHus Poccuiickort Pepepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepceTBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "OO akTUBU3aMK
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIl yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsaka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHaibHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaibHOrO yHUBEpCUTETa

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

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOJIyJ'IIO) BKJTIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 011eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBUE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yJeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXxaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);

- OTHCaHWe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS IS KKIOTO OLIEHOYHOTO CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- COACPIKAHNC OLUCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

PoHJI OLIEHOYHBIX Cpe€ACTB O AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CIUILINHBI (MO /TyJIs)

OcBoeHUe QUCLUILUTMHBI (MOYJIs1) IPEIoiaraeT u3y4eHue OCHOBHOM U JOMOTHUTEIbHON y4eOHOI tnTepaTypsl. Jluteparypa
MOXET OBITh JOCTYITHA OOYYalOIIMMCS B OTHOM M3 ABYX BApUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY 1oroBopos ¢
paBo00IaAaTe MU,

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
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[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
00OCHOBAHHBIM, 3aITUCH JOJKHBI PACTIPEAENIATHCS B ONPEAEICHHON
TI0CJIeJOBATEILHOCTH, OTBEYAIONIEH JIOTHUECKOH CTPYKTYype npou3BeaeHus . s
YTOUHEHHUsI M IOTIOJIHEHUS] HEOOXOMMO OCTABJISITH MOJIS.

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

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE KpOMe 9TOr0, IJIA JIYUIIEro OCBOCHUA MaTeprajia U CUCTEMATHU3allun 3HAHUH T10 JUCHUITINHE, HCO6XO,HI/IMO
3aHATUA IIOCTOAHHO pa361/1paTL MaTepuaJibl J'[eKHPII:i 10 KOHCIICKTaM " y‘-Ie6H]>IM IOCOOUSAM U MPAKTUYCCKUE 3aJaHUsA

[TosHBIA CIIMCOK JUTEPATyphl O AUCHUIUIMHE IPUBEJEH B yHKTe 7.1.

BBITIOJIHATb CAMOCTOATENHHO . B cJIy4dac HGO6XOHI/IMOCTI/I 06p3.H.[aTI>CH K IperogaBaTe’iio 3a KOHCYHbTaHHCﬁ.

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 CAMOIIPOBEPKH

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

3alaHui.

HpOBepKa, KOHTPOJIb U OLICHKa 3HAHUKA 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

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca

no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IIpH HEOOXOJUMOCTH)

Hepequb HHCbOpMaL{I/IOHHHX TGXHOHOFHﬁ, HCIIOJIb3YEMbIX ITPH OCYIECTBICHUN 06pa30BaTean0r0 mnmponecca 1o AMCuuIinHe

(Mozymo), BKJIIOYasl IepevYeHb MPOrpaMMHOr0 odecrieueH s ¥ MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

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

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne 06pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIIinHe (MOJIy)'[IO) 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,

VuebHsie ayJuTOpUn IJIsd KOHTaKTHOM pa6OTI>I C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).
KommnbloTep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepPHUaIoB.
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;

3 A
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 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;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- 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/IMCﬂ 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 cocrapiieHa B cootBeTcTBuM ¢ TpedoaHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 44.03.01
"Tleparoruueckoe odpazoBaHue" v MPOpUIIIO MOArOTOBKM "MatemMaThka 1 UH(POPMALIMOHHBIE TEXHOJIOTMU B 00pa3oBaHuu”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./IB.03.03 Bseoenue 6 monoaozuio

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

Hanpagsnenne noaroroku: 44.03.01 - [eparormyeckoe o6pa3oBaHue

IMpoduns noaroropku: MaremaTnka 1 ”HGOPMAIMOHHBIE TEXHOJIOIUH B 00Pa30BaHUN

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 00yueHus: 3a04HOE

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:
1. Ky3oBnes, B.II. Kypc reomerpuu: 31eMeHTbl TONOJIOTHH, AudpepeHanbHasi FeOMETPUsl, OCHOBAHUS TEOMETPUH :
yue6nuk / B.I1. Ky3oenes, H.I'. IlopaeBa. - Mocksa : PUSMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - Tekcr :

3JIeKTPOHHBIH // DneKkTpoHHO-OnbmMoTeunas cuctema Jlans' : [caiit]. - URL: https://e.lanbook.com/book/59618 (nata
ooparmrenus: 10.05.2020). - Pexxum moctyna: st aBTOPH3. MOJIb30BaTENeH.

2. Ilonapu, S1.I1. Ad¢punHas u npoekTuBHas reomerpusi : yueObHoe nocodue / S.I1. [Tonapun. - Mocksa : MITHMO,
20009. - 288 c. - ISBN 978-5-94057-401-9. - Tekcr : 31eKTpOHHBIN // DeKTpoHHO-OMbIMoTevyHas cucrema 'Jlansp' : [caiT].
- URL: https://e.Janbook.com/book/9388 (nara obpamenus: 10.05.2020). - Pexxum octyna: uist aBTOpU3. OJIb30BATEICH.
3. Ilogpan, B.E. Dnements Tonosoruu : yuebnoe nocooue / B.E. [loapan. - 2-e uzn. - Cankr-IlerepOypr : Jlans, 2008. -
192 c. - ISBN 978-5-8114-0763-7. - TekcT : a5eKTpoHHBIH // DiaekTpoHHO-OubmoTeuHas cucrema Jlanp' @ [caiit]. - URL:
https://e.lanbook.com/book/315 (nara o6pamenwus: 10.05.2020). - Pexxum noctyna: 1uist aBTOpU3. IOJIb30BATENCH.

4. DnemeHtapHas tonosorus : yueOHoe nocodue / O.51. Bupo, O.A. VeaHos, H.IO. Hengeraes, B.M. Xapnamos. - MockBa
: MITHMO, 2010. - 352 c. - ISBN 978-5-94057-587-0. - TekcT : 2J1eKTpOHHBIH // DNEeKTPOHHO-OMOINOTEYHAs CHCTEMa

'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/9313 (nata obpamienust: 10.05.2020). - Pexxum nocrymna: ajst aBTOpu3.
MOJIb30BATENEN.

HomoaHuTeJIbHAsI JUTEpaTypa:
1. ITpacosio, B.B. 3agaun no tonosnoruu / B.B. Ilpacosos. - Mocksa : MITHMO, 2014. - 38 c. - ISBN 978-5-4439-3009-1.

- Tekcr : 37eKTpOHHBIH // DNeKTpoHHO-0nOIoTeuHast cuctema 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/80151
(mara obpamenus: 10.05.2020). - Pexum octymna: Uuist aBTOPH3. TOJIb30BATEIIEH.

2. depopuyk, B.B. O6mas romosyorust. OCHOBHbIE KOHCTPYKIMH : yueOHOe mocodue / B.B. ®enopuyk, B.B. ®unmunmos. -
2-e m311. - Mockga : PUSMATIINT, 2006. - 336 c. - ISBN 5-9221-0618-X.- TekcT: 3/eKTpOHHBIH//

DnekTpoHHO-0MOMoTeuHas cucrema 'Jlane': [cait]. - URL: https://e.lanbook.com/book/48179 (nata obpamenus: 10.05.2020).
- PesxuM octyma: iist aBTOpH3. TOJIb30BaTeIeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./IB.03.03 Bseoenue 6 monoaozuio

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne moaroroku: 44.03.01 - [eparormyeckoe o6pa3oBaHue
[podunb noxrorokn: Maremaruka u nHGOPMAIMOHHBIE TEXHOJIOTHH B 00pa30BaHUN

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma 00yueHus: 3a04HOE

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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