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IIporpamma qucuurnasl "Anredpandeckas Tomoorus'; 01.04.01 "Martemaruka'.
;

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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IporpamMmy auciuIuMHEL pazpadorai(a)(u): mpodeccop, 1.H. (mpodeccop) [lyperun B.B. (Kadenpa reomerpun, otaenenue
MaTeMaTuku), 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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
[K-4 CriocoOeH OpUEeHTHPOBATBHCS B COBPEMEHHbIX AJITOPUTMAaX KOMIBIOTEPHONW MaTeMATUKH;

00J1a1aTh CIOCOOHOCTAME K 3(p(PeKTUBHOMY IPUMEHEHHMIO U pealnu3alii MaTeMaTHYeCKH
CJIO)KHBIX &JITOPUTMOB B COBPEMEHHBIX ITPOrPAMMHBIX KOMILIEKCAX

IIK-5 CriocoGeH nperoaBaTh MaTeMaTHKy U MH(OPMATHKY B CPEAHEN IIKOJIe, CHEUAIbHBIX
y4eOHBIX 3aBEACHHSIX, BHICIINX YUEOHBIX 3aBEICHHUSX HA OCHOBE TOJIyYEHHOTO
(byHmamenTanpHOrO 06pa3OBaHMs

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OIpe/esICHUsI ¥ CBOMCTBAa OCHOBHBIX OOBEKTOB, U3ydaeMbIX B aJireOpandecKoi TOnoIoruu, (hopMyIMPOBKY Hauboiee
Ba)XHBIX YTBEPKICHUN, METOMIBI MX JOKA3aTeJIbCTB, BOZMOXKHBIE C(pephl MPUIOKEHU.

JloKeH yMeTh:

pelaTh 3aJa4y BEIYMCIUTENBHOTO U TEOPETHYECKOr0 XapakTepa B 001acTy anreGpan4eckoi TONOJIOrM MHOTOOOpasuii 1
CHMIUIMLIAIBHBIX KOMIUIEKCOB, YCTAHABINBATh B3aUMOCBSI3H MEX Ay MOHATUAMU, JOKA3bIBATh YTBEPIKICHHUS.

JlomxeH Bl1aaeTh:

EU'Il"e6paI/I‘-IeCKI/IMI/I METOJAMHU UCCJIEAOBAHUA TOITIOJIOTHHN MHOFOO6pa3Hﬁ.

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuivHa (MOAyJib) BKmodeHa B pazgen "B1.B.JIB.09.01 Mucuurmnsl (MOayM)" OCHOBHOM NMPO(eCCUOHANTBHON
obpazoBarenbHON porpammsl 01.04.01 "MaremaTtrka (AHaIM3 Ha MHOrooOpasusix)" U OTHOCHTCS K AVCLMITIMHAM T10 BHIOOPY
yactu OITOII BO, ¢opMupyemoii yaacTHIKaMH 00pa30BaTeIbHBIX OTHOILICHHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM qUCHUILIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYI0 pa0oTy 00y4Yalomuxcs ¢ npenoaaparejeM (0 BHIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYIO
padoTy o0yJaomuxcs

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3aueTHbIX (bie) enuHuIl(bl) Ha 144 vyaca(oB).

KonrakTtHas padora - 57 yaca(oB), B TOM YFHCIIe JIEKITUM - 28 Jaca(OB), MpaKTHUYECKHe 3aHATUS - 28 yaca(oB), JabopaTopHbIe
padoTh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - 1 aca(oB).

CamocrositenbHast pabota - 60 daca(oB).
KouTposns (3auét / x3amen) - 27 yaca(oB).
dopma MPOMeKyTOUHOrO KOHTPOJIS JUCHIUILIMHBL: 9K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BUI0B yqeﬁmﬂx 3aHATHN

4.1 CTpykTypa U TeMaTHY€CKHIl ILIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buap!l 1 yacsl KOHTAKTHOI pa6oThl, Camo-

HX TPYA0EMKOCThb (B 4acax) CTOSI-

N Pa3zenpl iucuunumne: / Ce- Ulexkmun,Iexmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOyJIst MECTP| Bcero | B 3J. |4eckue | yecKue [TOpHbIe |TOpHbIe| Has
¢opme BaasTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1. Tema 1. KoMriekcsl v UX Ipymibl TOMOJIOTUH. 3 8 0 ] 0 0 0 15

Crpannna 3 u3 9.




IIporpamma qucuurnasl "Anredpandeckas Tomoorus'; 01.04.01 "Martemaruka'.
;

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 2. ['omoTonus MeX/Iy LENHBIMU

2. otoOpaxenusimu. Kareropus HoG. 3 8 0 8 0 0 0 15
3 Tema 3. 'oMoTONMYM HETIPEPHIBHBIX OTOOPAXKEHHUI. 3 6 0 6 0 0 0 15
4. Tema 4. BapunieHTpru4ecKoe moapasieneHue. 3 6 0 6 0 0 0 15

l1Toro 28 0 28 0 0 0 60

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. KoMmuiekchbl 1 HX IPyIIbI TOMOJIOTHIA.

Komruiekchl 1 X Tpyniisl roMosoruid. CHHTYJISIPHBIA KOMIUIEKC TOIOJIOTMYECKOro IIpOCcTpaHcTBa. ['paHnyHEBIi onepaTop.
Tounsle nocrenoBateabHOCTH abeieBbIX rpymi. KopoTkue Tounsle nocnenoBareabHOCTU. TOUYHBIE IOC/IEI0BATEIBHOCTH
KOMIUIEKCOB. [IoyTOYHOCTB roMonornueckoro (pyHkTopa. CBssbiBaonmii romoMopdusm. ['omonormueckas
TIOCJIeI0BATENbHOCTD, ACCOLMUPOBAHHASI C TOYHOM MOCJIEI0BATEIbHOCTBIO KOMIUIEKCOB. S-J1eMMa 1 ee IpUMEHEHne K
TOMOJIOTMYECKUM TOC/IeJOBATEIbHOCTSIM.

Tema 2. 'oMoTonusa Me:kay HenHbIMI 0ToOpaskennavu. Kareropusa HOG.

T'omoTonums mMexay nenHbiME oToOpaxeHusmu. Kareropus HOG. CUHTYJISIpHBIA KOMILUIEKC Mapbl TOMOJIOTMIECKUX
npocTpaHcTB. ['oMosioruyueckas nociaeoBaTeIbHOCTb Maphbl TOMOJIOTMYECKUX MPOCTpaHCTB. CHUHTYJISIpHbIE TOMOJIOTHH
OJIHOTOUEYHOrO MpocTpaHcTBa. HynbMepHble romosiorud. Pacieruisiionyecs: TouHble nocjenopareibHocTy. [IprBeneHHbIe
rpynmsl romosioruit. I'omosoruu napst (X,P).

Tema 3. 'oMoTONIHH HeNP ePBLIBHBIX 0TOOP a’KeHMIl.

T'omorormuu HENPEPBIBHBIX 0T06pa)KCHI/IIU/I. I'oMmoTomnuyeckast SKBUBaJIGHTHOCTh. ' oMoTONMYecKue HWHBAapUaHThI. CrsiruBaecMble
IMPCTpaHCTBA. PeTpaKL{I/II/I. (DyH,HaMeHTaJ'[I)Haﬂ rpyIa TonoJOrM4eCKoro mpocTpaHcTBa. KaTeropm{ Htp LIenHaﬂ TOMOTOIINA,
MHAYIUPOBAaHHAA TOMOTOITUEH HEIIPEPBIBHLIX 0T06pa)KeHHﬁ. I'omoTonuueckast HMHBApUAaHTHOCTb I'PYyIIT TOMOJIOT .

Tema 4. BapuiieHTpuYecKoe nmoapas3eseHue.

Bapuuentpuueckoe nogpasaenenue. Boipezanue. [TocinenoBarensHocts Mailepa-Boetopuca. I'pynmsl romosioruii n-mMmepHoi
cepsl. ['pynmnsl romosnoruii AByMepHsIX NoBepxHocTel. Perpakimu. Perpakuusa nngynmpyet anumMophu3M rpymni roMoJorui.
Cdepa ne sBsercs perpakroM mapa. Teopema Bpayspa o HenoasuxHoiI Touke. KacartesbHble BEKTOpHBIE NOJIS HA cpepax.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHIO0 U ITPY METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHas padoTa 00yYaIoMXCs BKIIOYAET KaK IMOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOU paboThL. Bo BpeMs1 caMOCTOATETbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUTUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YUAIOIIMXCS perilaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOIMYECKOH JIUTepaTypOil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00Pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPaMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkCTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu 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. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHON paOOTHI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHNi "

VYcraB deaepallbHOro rocyJapcTBEHHOI0 aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHblil yHUBEpCHUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO0 aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIIETO
npopeccroHanbHOrO 00pazoBanus "Kazaunckuii (IIpuBomkckii) eepaibHbId YHUBEPCUTET"
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIOoIaracT u3y4eHne OCHOBHOW M JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOJKET OBITh JIOCTYITHA OOYYAIOMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKIi04eHHbIX KPY oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (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. MeToauuyecKne YKa3aHUA 1A 00YUAIOMMXCSA 10 0CBOEHUIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot MeToauuecKkne peKoMeHIamun

JIEKLIAN B Xoj1e IeKIIMOHHBIX 3aHSATHI CJIEyeT BECTH KOHCIIEKTUPOBAHKUE M3/IaraeMoro yueOHOro MaTepuaa, yUuThiBast
HCIIOJIb3yEMbIE MPEeroIaBaTesieM SJIeKTPOHHbIE PECYPChI, OTMEUAsl MECTa, KOTOpbIe TPEOYIOLIMe JOMOIHUTEIbHOMI
CaMOCTOSITENILHOW MPOPabOTKH MO METOINUECKUM MOCOOUSIM U PEKOMEH/I0BaHHBIM ydeOHukam. Crienyer
OTMeYaTh pasfieibl, TpeOYIOIIe JOMOTHUTEIBHOIO MPOSICHEHHS], IIsl KOHCYJIbTAlMK Yy nipenioaaBaresis. K kaxmoi
JIEKLIMM HEOOXO/IMMO MOBTOPSATh MaTepHall, U3JI0KEHHbIN MPEnojaBaTe/ieM Ha MPeAbLIyHINX JICKIIUsIX.
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE HpI/I MNOATOTOBKE K MPAKTUYECKOMY 3aHATUIO CIIEAYET OCBEKUTH B MIaMATU TCOpeTI/I‘{CCKI/If/i Martepual,
3aHATUA W3JI0KEHHBIN IpenoaaBaTejieM Ha JICKIUAX, 0THOCHH.[I/II71C${ K PI3y‘~IaeMOI>i Ha 3aHgaTHU TeMe. Bo BpeEMA

Ipu CaMOCTOATEJIbHOM PEIIEHNU 3aJa4 U3 IOMAIIHETO 3aJaHrA CIIEAYET 110 KaXJIOl He pCHIeHHOﬁ 3aga4e
NOATOTOBUTH BOIIPOCHI K ITPETIOAABATEIIIO IJIA pa36opa Ha ayIUTOPHOM 3aHATHU.

MPAKTUYECKOI'0 3aHATUSA CIIEAYET OTMEUATh U3JIarac€Mbl€ MperogaBaTejieM METOAbl U IIPUEMbI PEIICHUA 3a1a4, a

caMocCTOSI- CamocrosTesbHas padoTa CTyIeHTa 110 OCBOSHHUIO TEOPETUYECKOr0 MaTepraa COCTOUT U3 U3yUYeHHs
TeJIbHasl paboTa | 00s3aTeNIbHOrO MaTeprana, U3J0KEHHOTO Ha JIEKLHSAX, U JOTOJHUTEIbHOTO 3YUYeHUs MaTepraa 1o
PEKOMEH/IOBAaHHOM YUeOHOH uTepaType AJIsl yrIyOJIeHHOTO YCBOSHHS NpeMeTa U NOHUMAHUS, TIe U KaK
TIPOMICHHBII MaTepPHAT MOXKET IPUMEHATHCS.
ITpu pereHny 3a1a4 U3 JOMAIIHETO 3aJaHuUs CllefyeT pa3o0paTh cOocOOb! peIeH s TUIIOBBIX 3a7ad,
pazoOpaHHbIe HA ayAUTOPHOM 3aHATHU. [Ipy MOArOTOBKE K KOHTPOJILHON paboTe cliemyeT MOBTOPHUTh BeCh
MarepHal, OTHOCSIIIMICSA K TeMaM KOHTPOJIbHON paboThl, PYKOBOJCTBYSCh KOHKPETHBIMH YKa3aHUSMH
MIPeroAaBaTes.

9K3aMeH SK3aMeH NPOBOAUTCS B MMCbMEHHOM (hopMe. DK3aMeHAIIOHHBIN OMJIET COAEPKUT TPH BOITPOCA U3 PO PaMMBI

KypcCa 1 O[IHY 3aJ1a4y. [ToHbIl OTBET HA Ka)KIIbeI BOITPOC OICHUBAETCA B 12 6aJ'IHOB, MpaBUJIbLHOE PCHICHUE
3ala4yu OLICHHUBACTCSA B 14 6annoB. HemonmHblit OTBET, Y4aCTUYHOC PEHICHUE 3aJa41 U PCHICHUE 3a/1a4H,

Ha 9K3aMEHAIOHHBII OuieT HabpaHo He MeHee 28 GayutoB. [Ipy MPOCTAHOBKE OIIEHKU YKCIIO 0aJlIoB, HaOpaHH
Ha 9K3aMeHe, CYMMHUPYETCS C YUCIIOM GaJlIOB, HAOPAHHBIX HA MPAKTHYECKUX 3aHSATHIX.

DK3aMEHAIIMOHHBIN OUJIET COIEPKUT BOMPOCH M 33/1a4M U3 BCEX PA3/IENioB MporpamMmel. [1pu moaroToBke K
9K3aMeHy CJIeyeT OPUEHTUPOBATLCS HA NIPUBEIEHHBIN

B 1. 6.3 0Opa3sel] 9K3aMeHAIMOHHOTO OMJIeTa.

coJicpiKaliee OH_II/I6KI/I, OLICHMUBAKTCA MCHbIIIUM YHCJIOM OaJIoB. DK3aMEH CUMTAETCS CaHHBIM, €CJIA ITPU OTBETE

BbIX

10. IIepeyens H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHus: 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAs MTepedeHb MPOrpaMMHOr0 oOecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIMHBL (MOIYJIS).

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

MarepraibHO-TEXHHUECKOE 00ecTieueHre 00pa3oBaTeIbHOTO TIPOIIECCa TT0 JUCIUILTAHE (MOYJTO) BKIIIOUAET B ceOs CIeqyIoNIne
KOMITOHEHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 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 3/10POBbSI

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM MPOIIECCE IPUMEHSIIOTCS CIIEYIOIHE METO/IBI U TEXHOJIOTUH, O0JIeryarolme
BoCHpuATHE UHPOPMALIUK 00YUAIOIIUMUCS UHBAIMIAME U JIMIAMU C OTPAHUYEHHBIMU BO3MOXKXHOCTSIMU 3[I0POBbSI:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHMSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILIEHHUIMH 3PEHUS - ayIHaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoaHusMu PI'OC BO u yueOHbIM 1u1aHoM 110 HarpaBienuio 01.04.01
"Matemarrka" ¥ MarucTepcKoi nporpamme "AHalN3 Ha MHOrooOpasusx".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.J]B.09.01 Anzebpauueckas mononoeusi

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

Hanpasnenue nogrorosku: 01.04.01 - MaremaTuka

Ipodunp NoAroToBKM:_AHAIN3 HA MHOT000pa3usIxX
Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

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-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/267725 (nata o6pamenus: 05.03.2021). - 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 :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/210431 (garta obpamenus: 05.03.2021). - Pexum
JOCTyMna: Uil aBTOPU3. T0JIb30BaTeel.

3. DnemeHTapHast Tornosiorus : yuebHoe rocoodue / O. 4. Bupo, O. A. leanos, H. 10. Hengeraes, B. M. Xapnamos. - 3-e u3n.,
Jor. - Mocksa : MITHMO, 2019. - 358 c. - ISBN 978-5-4439-3263-7. - Tekcr : anexTponHslii // Jlass :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/267641

(nara oopamienust: 05.03.2021). - Pesxxum gocryna: 1uis aBTOpU3. MOJIb30BATENCH.

[onosHATEILHAS JUTEpPATYypa:

1. Buk, [I. Y. Teopust romonoruii. Beenenue B anredpandeckyto rononoruio / 1. Y. Buk. - Mocksa : MIITHMO, 2005. - 288 c. -
ISBN 5-94057-086-0. - Tekcr : aneKTpoHHSIi // JIaHb : anekTpoHHO-OMOIMoTeuHast cucrema. - URL:
https://e.lanbook.com/book/9310 (mata o6pamenus: 05.03.2021). - Pexxum gocTyna: s aBTOpPH3. MOJIb30BaTEIeH.

2. Ipacosnos, B. B. DieMeHTH TeOpuH romoJioruii : yuebHoe nocodue / B. B. IIpacosios. - 2-e usn., crepeorurl. - Mocksa :
MIIHMO, 2017. - 448 c. - ISBN 978-5-4439-2637-7. - Tekcr : ek TpoHHbI# // JIaHb : 371eKTPOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.Janbook.com/book/267587 (nata obparenus: 05.03.2021). - Pexxum gocryna: ajist aBTOpU3. MOJIb30BaTENEH.

3. Ilogpan, B. E. Dnements! Tononoruu : yye6Hoe nocodue / B. E. Ilonpan. - 3-e u3na., crep. - Cankr-Ilerep6ypr : Jlans, 2020.
- 188 c. - ISBN 978-5-8114-5835-6. - TekcT : aneKkTpoHHbI# // JIaHb : 971eKTpOHHO-0MOMOTeHast cuctema. - URL:
https://e.lanbook.com/book/147138 (nata obpamenus: 05.03.2021). - Pexxum jrocTymna: Uist aBTOpH3. TOJIb30BATEIIECH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.J]B.09.01 Anzebpauueckas mononoeusi

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 Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

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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