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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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Iporpammy muctmruiMHbl paspadoran(a)(u): npodeccop, a.H. lllypoirun B.B. (Kadenpa reomerpun, otenenne MaTeMaTiKm),
vadim.shurygin

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

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

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH aKTUBHO y4aCTBOBATh B UCCJIEIOBAHUM HOBBIX MATEMATHUYECKUX MOJIEJIeH B
€CTECTBEHHBIX HAyKaX

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OTIpe/IeNIeHs] M CBOMCTBA OCHOBHBIX OOBEKTOB, M3YYaeMbIX B aJIreOpandyecKoil TOMOJIOrHH, (pOpMYIMPOBKY HauOOIee
BaXXHBIX YTBEP:KACHHA, METOIBI MX TOKA3aTEICTB, BO3MOXKHBIE C(Pephl MPHIOKEHIA.

HoKkeH yMeTh:

peliaTh 3aa4u BHIUMCIIUTEILHOTO U TEOPETHYECKOr0 XapakTepa B 001aCcTH areOpandeckoi TOMOJOrMi MHOr000pasuil u
CAMIUTAIAATBHBIX KOMIUTEKCOB, YCTaHABIIMBATh B3aUMOCBSI3H MEKIy TIOHATHSIMH, TOKA3bIBATh YTBEPKICHUS.
JloJoKeH BlIageTh:

aIreOpanveckuMy MEeTOIaMH UCCIIEA0BAHUS TOTIOJIOTMY MHOI0O0pa3yid.

2. Mecrto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucrmIuivHa (MOayJib) BKoveHa B pazaen "B1.B.JIB.07.01 ducuuruimasl (MOayM)" OCHOBHOM NMPOoecCOHANbHON
obpazoBarenbHol nporpammsl 01.04.01 "MaremaTrka (AHaIM3 Ha MHOrOoOpasusix)" U OTHOCUTCS K AUCLUILIMHAM T10 BBIOOPY
vactu OIIOII BO, opmupyemoli yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILICHHU.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHUILUIMHLI (MO/IYJIsI) B 3a4€THBIX € ITHHHIAX C YKa3aHHEM KOJIHYECTBA YaCOB, BbII€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npenojasaTeieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padéoTy obyuarommxcs

OO611ast TPyIOEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHHIX (bie) etuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 32 vaca(oB), B ToM umciie Jekuun - 0 yaca(oB), mpakTuueckue 3aHsATus - 32 yaca(oB), 1ab0paTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 112 yaca(oB).
Kontpons (3au€r / 3x3amen) - 0 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIST TUCIUILUIMHEL: 3a4eT B 3 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB ¥ BH/I0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA60ThHI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yachbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimunb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | YyeckHe |TOpHbBIE |TOpPHbIe | Hasd
¢opme BansaTHsA,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero |¢popme | 00Ta

1 Tema 1. KoMITIEKCH M UX TPYIITB TOMOJIOTHIA.

3 0 0 8 0 0 0 28
Tewma 2. TomoTOnMs MEXAY LIETTHBIMU
2. 3 0 0 8 0 0 0 28
otobpaxenussmu. Kareropus HoG.
3 Tema 3. 'oMoTONNK HENIPEPBIBHBIX OTOOPAKEHUIA. 3 0 0 g 0 0 0 28
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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

4. Tema 4. BapurieHTpru4ecKoe noapasieneHue. 3 0 0 8 0 0 0 28

lToro 0 0 32 0 0 0 112

4.2 Cogep:kanne JUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Komnuekchbl M X rpynnbl rOMOJIOTHIA.

Komruiekcsl ¥ ux rpynrs! romosioruil. CHHTYJISIpHBIN KOMITIEKC TOMOJIOTMYECKOTo MPOCTPaHCTBA. | paHNYHBIN onepaTop.
Tounble ocnenoBaTeabHOCTH abesieBbIX rpymin. KopoTkue TouHble nociieoBaTebHOCTH. TOYHBIE MOCIe0BaATETbHOCTH
KomrutekcoB. [ToyrognocTs romonorndeckoro pyHkropa. Cesi3biBaommii romomopdusm. I'omonorndeckas
TI0CJIeJOBATEILHOCTD, ACCOLMMPOBAHHAS C TOYHOH T10CIIEI0BATEIbHOCTBIO KOMIUIEKCOB. 5-JIeMMa U €€ IIPUMEHEHNE K
TOMOJIOTUYECKHUM TIOCIIE/IOBATEIBHOCTSIM.

Tema 2. I'omoTonus Mme:kay nenHpiMu oToopakennsavu. Kareropusa HIG.

T'omotonus mexay uenHbsiMu otodpakenusamu. Kareropuss HOG. CHHIY ISIpHBIA KOMIUIEKC Tapbl TOMOJOTMYECKUX
npocTpaHcTB. ['oMoIornueckas nocaea0BaTeIbHOCTh Maphbl TOMOJOTMUECKMX MPOCTpaHCTB. CHHTYJISIpHBIE TOMOJIOTUH
OJHOTOYEYHOro npocTpaHcTBa. HyapMepHble romosiorun. Paciensisoniyecs: TodHsle ociaeaoBateabHoCTH. [IprBeneHHbIe
rpymmsl romosioruid. ['omosorun naps! (X,P).

Tema 3. [omMoTONNN HENPEePHLIBHBIX 0TOOPAKEHUI].

T'omMoTonMu HenpepbIBHBIX 0TOOpakeHuid. ['oMoTonMuecKkas SKBUBAJIEHTHOCTb. ['oMoTONMYecKre nHBapraHThl. CTAruBacMble
npcrpancTBa. Perpakuuun. ®yHnaMeHTanbHas rpymnmna Tonojoruyeckoro npocrpancrsa. Kareropust Htp. Llennas romoronus,
MHIYLMPOBaHHAsI TOMOTOITMEH HENPEepHIBHBIX 0TOOpaXeHHi. [ oMoTonnyeckas MHBapUaHTHOCTh I'PYIII TOMOJIOTHH.

Tema 4. BapunenTpuyeckoe mopasaeieHne.

Bapunentprueckoe nmogpasaenenue. Boipeszanne. [TocienoBarensHoCTs Maiiepa-Bretopuca. I'pymisl roMonoruii n-mMepHou
cepsl. ['pyrmsl roMosIoruii AByMEpHBIX OBEpXHOCTe!. Perpakimu. Perpakums nHgynmpyeT 3nmumMopgu3M IrpyIin rTOMOJIOTHH.
Cdepa He sBIsgeTCA peTpakToM mapa. Teopema Bpayspa o HenoasmxkHoOU Touke. KacaTensHsle BEKTOpHBIE TOMS Ha cepax.

5. IlepeuyeHb y4eOHO-METOIHIECKOrO 00ecnedeHHsI AJIsI CAMOCTOSTENbHOM padoThl 00yUaIOIUXCsI O
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yJaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCLHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YNTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKpelIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 0 JUCIUIUIMHE.

OpraHuzalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 JIeKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCAMHU, BKIIOYASL:

IMopsmok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielMaJIMTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXK/IeH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparivu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa oOpa3oBanust Poccuiickort ®eneparmu Nel14-55-996un/15 ot 27 Hos16pst 2002 1. "OO6 akTUBU3AIMA
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIHMX YUeOHBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcK i)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) eaepanbHblil yHUBEpCUTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJIIO0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS

KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢

IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

A Concise Course in Algebraic Topology - https://www.math.uchicago.edu/~may/CONCISE/ConciseRevised.pdf
Algebraic Topology - http://mathworld.wolfram.com/AlgebraicTopology.html
Algebraic Topology - Cornell Math - https://pi.math.cornell.edu/~hatcher/AT/AT.pdf

9. MeToauuecKHe YKa3aHUA A 00yUaIOMMXCA 10 0CBOESHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

npakTrdeckue | IIpy MOAroToBKE K MPAKTUUECKOMY 3aHSTHUIO CIEAyET OCBEKUTD B MAMATH TEOPETHUECKUII MaTepHal,
3aHATUS U3JI0KEHHBII NIPENnoJaBaTesieM Ha JIEKIHAX, OTHOCALIMICS K U3y4aeMoi Ha 3aHATUN TeMme. Bo Bpems

IIPU CaMOCTOSITEJIBHOM PEIIeHIH 33/1a4 U3 JOMAIITHEro 3aJaHus CJeqyeT M0 KaKA0i He pelIeHHON 3a1aue
MO/IFOTOBUTH BOIIPOCHI K MPENoIaBaTesio 1Jisl pa30dopa Ha ayJUTOPHOM 3aHSTHH.

IMPAKTUYECKOI'O 3aHATUSA CIIEAYET OTMEYATh U3JIara€MbI€ IIPENOAABATENIEM METOAbI U IIPUEMBI PEIICHUA 3aJa4, a

CaMoCTOSI- CamocrosiTenbHas padoTa CTyJeHTa 110 OCBOSHUIO TEOPETUIECKOTr0 MaTepraia COCTOUT U3 U3yUeHUs
TeJbHas padoTa | 0053aTeNbHOr0 MaTepraa, U3JI0)KEeHHOTO Ha JIEKIUSIX, ¥ AOTIOJHUTEILHOTO U3yYeHHs MaTepuraa 1o
PEKOMEH/I0OBAaHHOM yYeOHOM JINTepaType Ul YITyOJIeHHOTO YCBOEHHSI ITpe/IMeTa U MOHUMAaHus, Ie ¥ KakK
TIPOWIEHHBII MaTepran MOXET IIPUMEHSThCSI.

[pu pentenny 3a1a4 U3 IOMAIHETO 33/IaHUs CJIeyeT pa3o0dpaTh COCOObI PEIIEHNs TUITOBIX 3314,
pa3oOpaHHbIe Ha ayIUTOPHOM 3aHATHHU. [Ipy MOAroTOBKE K KOHTPOJILHOM paboTe clieyeT IMOBTOPUTD BECh
Martepual, OTHOCSIIMICS K TeMaM KOHTPOJILHOW pabOThl, PyKOBOJCTBYSICh KOHKPETHBIMH YKa3aHUSIMU
TpenojiaBaress.
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IIporpamma qucuurnasl "Anredpandeckas Tomoorus'; 01.04.01 "Martemaruka'.
;

Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT 3aueT NpoBOAUTCS B TPAAUIIMOHHOW (pOopMe B [Ba Tana - MMCbMEHHAs! YacTh U YCTHas yacTh. BHavane
o0yvaloImmMcs pa3faloTcst ouaersl. Kaxapii OnieT Ha SK3aMeHe COZIEPKUT JIBa TEOPETUUECKHX BOIIPOCa,
cofiepiKalliiX ONpeJIesIeHNs], TEOPEMBI C JOKa3aTeIbCTBOM U3 MPOIICGHHOrO Kypca U aBe 3agaul. I1pu oTBere Ha
BOIPOCHI OrjieTa HEOOXOMMO 3HATh OIpeesIeHHUS HCIIOIb3YeMbIX B OTBETE TEPMUHOB M TIOHSATHIA, a TAK)KE 3HATH
(popMyIMPOBKH U JOKa3aTEIbCTBA COOTBETCTBYIOIIMX TEOPETUUECKUX Pe3y/IbTaTOB. Ha MUCbMEHHYIO MOATOTOBKY
K otBety naercs 80 muHyT. [Toce MIChMEHHOM MOrOTOBKYU 00YJAIOIIHIACS OTBEYAET MPEToIaBaTeio M0 CBOEMY
OWJIeTy, a TakKe Ha JOTIOJTHUTE IbHBIC U YTOUHSIONIHE BOIIPOCHI

10. TlepeyeHp nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

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

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

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

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

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

- IPUMEHEHHe TIPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB M YMEHHH, (DOpMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHU ¥ CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Tepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOMN paboThI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm pome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEbHOCTH X CAAYM:

- IIPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, [TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00YYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.04.01
"Matemaryka" U MarucTepcKoi nporpamme "AHaiu3 Ha MHOrooopasusx".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.07.01 Anzebpauueckas mononoeus

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usIxX
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepaTypa:

1. CxoneHkoB, A. B. AnreGpanyeckast TOIOJNOTUS C TEOMETPHUYECKO TOUKH 3peHus : yueOHoe nocodue / A. B. CKOMNEHKOB. - 2-¢
u31., gor. - Mocksa : MITHMO, 2020. - 301 c. - ISBN 978-5-4439-3561-4. - Texcr : anekTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/267725 (nata o6pamenus: 15.01.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Anekcannpos, I1. C. BeeieHne B TeOpHI0 MHOXKECTB 1 00IIYyI0 TOroJoruio : yueOHoe nocodue / I1. C. Anekcanipos. - 2-e
u3., crep. - Cankr-IletepOypr : Jlans, 2022. - 368 c. - ISBN 978-5-8114-0981-5. - Tekcr : anekTpoHHbli // JlaHs :
aJIeKTpOHHO-OubIMoTeunas cucrema. - URL: https://e.Janbook.com/book/210431 (garta obpamenus: 15.01.2025). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. DnemenrtapHast TornoJiorusi: yuebnoe nocodue / O. 5. Bupo, O. A. Uanos, H. 10. Heuseraes, B. M. Xapnamos. - 3-e u3f.,
Jor. - Mocksa : MITHMO, 2019. - 358 c. - ISBN 978-5-4439-3263-7. - Tekcr : anexTponHslii // Jlass :
3NIEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/267641 (nata o6pamenus: 15.01.2025). - Pexum
JOCTYTIA: JJIs1 aBTOPU3. MTOJIb30BaTEIICH.

JomnoJHUTEILHAS IUTEpATypa:

1. Buk, [I. Y. Teopus romosnioruii. Beenenue B anredpandeckyio Torosoruo / II. V. Buk. - Mocksa : MITHMO, 2005. - 288 c. -
ISBN 5-94057-086-0. - Tekcr : anekTpoHHbIii // JIaHsb : 351eKTpoHHO-OMOIMOoTeYHas cucteMa. - URL:
https://e.lanbook.com/book/9310 (nata o6pamienus: 15.01.2025). - Pexxvim goctyna: 1jist aBTOPH3. MOJIb30BaTEeH.

2. Tlpaconos, B. B. DnemeHTs Teopun romosioruii : yueObHoe nocodue / B. B. TTpacosos. - 2-e u3g., crepeotut. - Mocksa :
MIIHMO, 2017. - 448 c. - ISBN 978-5-4439-2637-7. - Tekcr : 31eKTpoHHSIH // JIaHb : 3IeKTPOHHO-OHOIMOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/267587 (nata obparuerus: 15.01.2025). - Pexum fgocrymna: [jisi aBTOpU3. MOJIb30BaTeNeH.

3. ITogpan, B. E. Dnements! Tononoruu : yyeoHoe nocodue / B. E. Tonpat. - 3-e u3n., crep. - Cankr-Ilerep6ypr : Jlans, 2020.
- 188 c. - ISBN 978-5-8114-5835-6. - Tekcr : anextpoHHsli // JlaHb : 3;1eKTpOHHO-OMOIMoTeyHas cucrtema. - URL:
https://e.Janbook.com/book/147138 (nara obpamienus:: 15.01.2025). - Peskxum nocryna: 1uist aBTOpU3. MOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.07.01 Anzebpauueckas mononoeus

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usxX
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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.

3AE
Crpanuna 8 u3 8. IEl YHH



http://www.tcpdf.org

