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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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IIporpaMmy AUCIMTUTMHEL pa3padoTaii(a)(u): cTapmmii npernoaaBares, 6/c Kpormorosa T.B. (Kadeapa Teopun oTHOCHTETBHOCTH
u rpaButauuu, Otaenenue pusuku), Tatyana.Kropotova@kpfu.ru ; nonenr, k.H. Myxapnsamos P.K. (Kageapa treopun
OTHOCHUTEJIBHOCTH U rpaBuTanuy, Otaenenue ¢pusnku), Ruslan.Muharlyamov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pelarth 3a1a4u npoecCHOHAIBHON JIESITENIbHOCTH HA OCHOBE MTPUMEHEHH S
eCTECTBEHHOHAYYHBIX ¥ OOLIEMH)KEHEPHBIX 3HAHUH, METOJOB MaTEMaTHYECKOTO aHaIN3a 1
MOJIe/IMPOBAHUS

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

METOJI MATeMATUYECKON MHAYKIMH, (hopMyy OnHoMa HploToHA, onpe/ieieHre KOMILUIEKCHOTO YKCIia, ero ajreOpandyecKyio,
TPUTOHOMETPUUECKYIO 1 NTOKA3aTebHYI0 (POPMBI 3aIHCH, SJIEMEHTAPHBIX (PYHKIMI (MppalMOHATIbHbIX, CTETICHHbIX,
TPUTOHOMETPHYECKHX, TOKA3aTEeIbHBIX U JIOrapru(PMIUYECKHX), MX 00JIaCTH ONpeIe/ICHHsI, MHOKEeCTBa 3HAYEHHUI, CBOKCTBA,
rpaMKu, OCHOBHbIE TEOPEMBI CBSI3aHHBIE C MHOTOWIEHAMH OJJHOW NTEPEMEHHOM, JeJIeHHe, Pas3okeHne Ha MHOKUTEIH.

JloKeH yMeTh:

pelaTh 3aJauy Ha IPUMEHEHNE METOa MaTeMaTUUeCKO MHAYKIUY A7 JOKa3aTesIbCTBa TOXKIECTB, HEPABEHCTB,
YTBEPKJCHUH, 3aBUCSIIMX OT HATypaJIbHOTO YHCNA N; TPUMEHATh (POPMYJIBI AJIS YMCIIa IEPECTAaHOBOK, pa3MelleH i,
COYETaHMH MPU pellieHM KOMOMHATOPHBIX 3a/1a4, BHITIOJHATH CIIOKEHHE, BBIUMTAHNE, YMHOKEHUE, JeIeHHe KOMILIEKCHBIX
YuceJ1, U3BJIEKATh KOPEHb N CTENEHHU M3 KOMILIEKCHOTO YUCJIa, BBIIOIHATh TPe00pa30BaHusl MPPALMOHATBHBIX, CTENIEHHbIX
TPUTOHOMETPUYECKHUX, MTOKA3aTeIbHBIX U JOrapu(pMUIECKUX BBIPAKEHUN.

]

JlomxeH BlIafeTh:

METOJIOM MaTeMaTUIEeCKOU MHIAYKIVH, HABBIKAMH PaOOThI ¢ KOMIUIEKCHBIMU YMCIIAMH, SJIEMEHTAPHBIMY (DYHKIHSIMU
(VMppanvioHaTbHBIMH, CTETICHHBIMU, TPUTOHOMETPUIECKUMH, TIOKA3aTeJIbHBIMU U JIOTapr(PMIUECKHUN ), MHOTOWIEHAMH OT
OJIHOW NIEPEMEHHOM.

I[OJDKCH AEMOHCTPHUPOBATH CITOCOOHOCTh ¥ TOTOBHOCTD:

K U3YYEHHIO JIUCIMIUIMH GA30BOM YaCTH MaTeMATUYECKOrO U €CTECTBEHHOHAYYHOTO 1MKJIa, TAKMX Kak 'MareMaTniecKui
aHanu3', 'AHanuTryeckas reometpust', 'JIuHelHas anreopa’.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKToueHa B pasaen "®TI.N.05 dakynbTaTiBHBIE TUCIATUIMHBL" OCHOBHOM Mpo(hecCUOHATBHON
obpasoBaresbHOI porpammbl 28.03.01 "HaHoTexHOMOMY 1 MUKpOcUcTeMHast TexHuKa (CHUHTE3 M JUarHOCTHUKA
HaHOMAaTepUaJIOB, KOMIIOHEHTHl MUKPO- U HAHOJIEKTPOHHOW TEXHUKH)" M OTHOCUTCSA K (haKyJIbTATUBHBIM JUCIUILIMHAM.

OcpauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHAILIMHBI (MOYJIsI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBA YacoB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydaoImuxcst

O6m1asi TpyIOEMKOCTh AUCIATUTMHEL COCTaBIIsIeT | 3a4eTHHIX (bie) enuHuUI(b) Ha 36 Jaca(oB).

KonrtaktHas padora - 18 yaca(oB), B ToM umciie Jiekiuu - 0 yaca(oB), mpaKTUUeCKUe 3aHATHA - 18 yaca(oB), 1a00paTOpHBIC
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM padoThl - O yaca(oB).

CamocrositenbHast padoTa - 18 yaca(os).

SAEKTPOHHBH
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KouTposns (3auér / ax3amen) - 0 yaca(oB).
dopma poMeRyTOYHOTO KOHTPOJISI JUCIMILIMHBL: 3a4eT B 1 cemecrpe.

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. [JonosHUTEbHBIE pa3/iesibl S1eMEeHTapHOH
1. A pas P 1 0 0 5 0 0 0 5
marematuku. Yactsb 1
Tema 2. JlonosHUTEIbHBIE pa3/ielibl SJIeMEHTapHOM
2. A pas P 1 0 0 5 0 0 0 5
MaTeMaTUkH. YacTs 2
Tema 3. Cucrematu3zanysi 3SHAHUNA U3 OCHOBHBIX
3. |pa3nesnoB aMeMEHTapHON MaTEMATHKU. 1 0 0 8 0 0 0 8
lToro 0 0 18 0 0 0 18

4.2 Coaep:kaHue JUCHUILIMHBI (MOTYJIs1)
Tema 1. /lomosHuTENBLHBIE Pa3/ebl djdeMeHTapHO MaTeMaTuku. Yacts 1

Mertoa MaTeMaTHYECKO MHIYKIMH: CYTh METO/IA, OOJIACTh IPUMEHEHHS, CXeMa HCTobp30BaHus. PelieHne 3a1a4 Ha
NpUMEeHEHNe MeTo/la MaTeMaTUIeCKON MHIYKIMYU [JIs I0OKa3aTeIbCTBA TOXKAECTB, HEPABEHCTB, YTBEPKACHUM, 3aBUCAIINX OT
HaTypaJIbHOTO YMCIIa N.

DJeMeHTH KOMOMHATOPUKY (TIePEeCTaHOBKH, pa3MeIlleHrs, coueTanus). buaom HriotoHa.

Tema 2. /lonoJHATENBLHBIE Pa3/€eibl dJIeMeHTapHOH MaTemMaTukn. Yacth 2

Kommexcusle uncna. Onpenesenue; anredpanveckasi, TpUTOHOMeTpHYecKast M IoKa3aTenbHast (pOpMBI 3aIIMCH KOMILIEKCHOTO
YyHcIa.

CJ'[O)KCHI/IC, BbBIUMTAHUE, YMHOKECHUE, NEJICHUEC KOMIIJICKCHBIX YUCEJI. Pemenne aJ'[Fe6paI/ILIeCKI/IX ypaBHCHI/Iﬁ C KOMIIJICKCHbIM
NEPEMECHHDbIM. N3Bneuenue KOpHA N CTENIEHU U3 KOMIUIEKCHOI'O 4Y1CJia. KowmruiekcHast i10cKoCcTh 1 reOMETPHUYICCKOE
I/I306pa)KCHI/IC KOMILJIEKCHBIX YHCEII.

Tema 3. CucremaTn3anusi 3HaHUI U3 0CHOBHBIX Pa3/1eJI0B 3JeMEHTAPHOI MaTeMaTHKH.

[IpeobpazoBaHUs MPPAMOHABHBIX, CTETIEHHBIX, TPUTOHOMETPUIECKHX, TOKA3ATEIbHBIX U JIOTApU(PMUIECKIX BHIPAKCHUI.
OCHOBHBIE 3JIeMeHTapHble (hYHKITUH: 00JIaCTH OIIpee/IeH) s, MHOKECTBA 3HAUSHHM, CBOMCTRA, TpapyKH.

MHorouwieHs! 0T OJJHOI NiepeMeHHON. OCHOBHBIE TEOPEMBI, TOXKICCTBEHHOE PAaBEHCTBO, [ICNICHHE, Pa3/IOKeHNEe HA MHOKHTEITH.

Perenne mpocTefImx palioHaIbHBIX, JPOOHO-PALIMOHANBHBIX, UPPALIMOHATIBHBIX, TPUTOHOMETPUYECKHUX, JIOTapH(PMUUECKHX,
MOKa3aTeJIbHBIX YPaBHEHUH U HEPaBEHCTB.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaloIMUXCs M0
JUCHUNUIIHE (MO/LYJII0)

CamocrositesnpHast paboTa 00y4aroLIMXCsI BHIIOIHACTCS M0 331aHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBaresisi, Ho 6e3
€ro HeMmoCPEACTBEHHOro yuacTusi. CaMocTosTenbHasl paboTa MOAPa3AeNseTCss HA CAMOCTOSATENIbHYIO pabOTy Ha ayUTOPHBIX
3aHATUSAX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast paboTa 00y4aroIuXCst BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACIBHBIX TeM (Pa3/iesioB) AUCLUILUIMHBL, TaK U IPOPaOOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMOCTOSTENIbHON paboThl 00YUAIOILIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO O AUCLUILIHHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 00YYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMH IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEpPaTypOl 1 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

3 A
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

A. M. Anuukos, P. JI. Bamuymus, P. A. [lanmeB Beenenre B MaTeMaTHYeCKUi aHAIN3 B BOMPOCAX U 3a7avax -
http://toig-kazan.narod.ru/education/I/Matan.pdf

T. B. Kponotoga, B. I'. Tlogosnbckuit, I1. E. Kamaprun Beenenue B BbiCIylo MaTeMaTuky. 1 cemectp. -
http://kpfu.ru/portal/docs/F379401983/Kropotova.T.V._Podolskii.V.G._Kashargin.P.E._VVM.pdf

T. B. Kpomorosa, B. I'. [Tomonsckutit, I1. E. Kamaprun [Ipegesnsr nocnenoBatensHOCTeN U (pyHKIWA. Pemenue 3agad. -
http://kpfu.ru/portal/docs/F379401983/Kropotova.T.V._Podolskii.V.G._Kashargin.P.E._Predely.pdf

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

@oH[ OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE (MOIYJII0) BKJIIOYAET OLICHOUHbIE MaTePUaJIbl, HAIIPABJICHHbIE HA IPOBEPKY OCBOEHMUS
KOMIIETEHLIUH, B TOM YMCJIe 3HAHUH, yMEHUI U HaBBIKOB. POHJI OLIEHOYHBIX CPEACTB BKJIIOYAET OLIEHOUHBIE CPEACTBA TEKYILETO
KOHTPOJIA U OLIEHOYHBIE CPE/ICTBA IIPOMEKYTOYHOH aTTeCTaluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopMaLus:

- COOTBETCTBME KOMIIETEHLIUI [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIMHE (MOYJIO);

- KpUTEPHUH OLIeHUBaHUs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POPMUPOBAHMS OLEHKH I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA IPUMEHEHUS U ITPOLEAYPHl OLIEHUBAHUS UL KaK0r0 OLEHOUHOTIO CPEeJCTBa;

- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofep:kaHUe OLIEHOYHBIX CPEMICTB, BKIIOYas TpeOOBaHHs, MPEAbSBIAEMbIE K NEHCTBUAM 00YUAIOIIMXCS, JEMOHCTPUPYEMBIM
pes3yJbTaTaM, 3alaHis Pa3IMYHbIX THIIOB.

©oH OLICHOYHBIX CPEAICTB 110 AUCLUILIAHE HaxoauTcs B IpuioxeHnn 1 k mporpamMMe JUCLHMILUIMHBL (MOZYJIIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIHUILINHBI (MO XyJIs1)

OcBoeHre QUCIUIUTAHBI (MOIYJIsT) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAaHHHM 3aKT0YeHHBIX KOY AOrOBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B leyaTHOM BuJe - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOyyaiomrecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU T10JIb30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIH yHUBepcuTeT' . [1pn HCronb30BaHMM TEYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1l OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJICKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK JIEKTPOHHBIX M30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 AMMBIX IJIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

BeezieHrie B MaTeMaTHUECKIIA aHAA3 B BOIIpocax U 3amadax [logpo6rHocTr: http://kpfu.ru/main_page?p_sub=12974 Jloboe
HCIIOJIb30BAHUE MAaTEPUAJIOB JOIIYCKAeTCs TOJbKO MPY HANW4KK runepcchbliky Ha noptai KOV (kpfu.ru). A. M. AHuukos, P. JL.
Bamysumin, P. A. Janmes Ioxpoduoctu: http://kpfu.ru/main_page?p_sub=12974 Jlio6oe ricniob30BaHNE MaTepHaioB
JOIyCKaeTCsl TOJbKO IPY HAIWYKU runepccbliky Ha noptai KOV (kpfu.ru) -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

3AE
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EnuHast koJutekIws i poBhIX 00pa30BaTEIbHBIX PeCypCcoB. DIEKTPOHHAS] OMOIMOTeKa yUeOHO-MEeTOAMIECKOH JIUTepaTyphl MO
marematuke - http://school-collection.edu.ru/catalog/rubr/696f5fc4-7f5¢c-b610-713f-014b7f9cObc8

MOCKOBCKHI LIEHTP HENPEPHIBHOIO MaTeMaTHYecKoro odpa3oBaHust. CBOOOIHO paclpoCTpaHsieMble H30aHHUs -
http://www.mccme.ru/free-books/

[Ipenens nocnenoparenbHocTel U pyHKmil. Pemenne 3agau /Kponorosa T.B., [Togonsckuit B.I'., Kamapruu I1.E. (HBJI KOY)
- http://dspace. kpfu.ru/xmlui/bitstream/net/116384/1/Kropotova_T.V._Podolskii_V.G._Kashargin_P.E._Predely.pdf

Poccuiickoe odpazoBanune. PenepanbHbiii moptan. Tects - http://www.edu.ru/moodle/course/view.php?id=293

3BbC Kuuragonp - http://www.knigafund.ru/products/176?page=1

9. MeToanuecKne YKa3aHHA JUIA 00yJaIomMXCs M0 0CBOEHHIO JUCIUILIAHBI (MOXyJIs)

TenbHas paboTa

Bujg paéor MeToanueckue peKOMeH anuu
npakTuueckue | [JlaBHOe Ha3HaUeHHE MPAKTHUYECKUX 3aHATHH - O0jiee TeCHOe OOIIEHHUE MPEToJaBaTelist CO CTYACHTaMHU Ha TEMBbI
3aHATUS orpeeNEHHbIe TIpernoaBaTesieM 3apaHee. [Ipu moaroroBke TpedyeTcsl MOMBITATHCS BHITOJHUTD BCE JIOMAITHUE
3a[]aHUs U TOTBITAThCsI HarOoJIee YETKO chOPMYIUPOBATH HETIOHATHBIE U MPOOJIEMHBIE STAITbl BOSHUKIIIHAE TTPH
3TOoM. HemocpeicTBeHHO Ha 3aHATUU HYKHO OOCYIUTh BOHUKIIIME BOIIPOCH C TIPEToiaBaTesIeM.
CaMOCTOSI- Tocrne Kax a0 JIEKIMU CTYJEHTY CJieJlyeT BHUMATEILHO IPOYMTATh U Pa300paTh KOHCIIEKT. [TOHATH BCe

MATEMATHYCCKUE BBIKJIAAKHW U JICKAIIUE B UX OCHOBE (1)I/I3I/I‘-ICCKI/IC MOJIOKCHUA U JOITYIIEHNA; BOCIIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'JIAA B KOHCIICKT. Brimonanth nim A0eJIaTh BBIKJIAJKHU, KOTOPbIC JICKTOP
npeanucal caejaTtb CaMOCTOATEIIbHO (CCIII/I TAaKOBBIC I/IMGIOTCH).

Ecmm JICKTOP Mpeamnucali pa306paTb YacCTb MaTepurajia Ooiee HOJIp06HO CaMOCTOATEJIbHO 1O JOCTYITHBIM
NMUCbMCHHbIM WJIM 3JIEKTPOHHBIM UCTOYHUKAM, TO H€O6XOJII/IMO CBOCBPEMCHHO 9TO CACJIATD. HpI/I BO3HHMKHOBCHHUU
KaKHX-T100 prﬂHOCTeﬁ C IOHMMAHWUEM MATepUajia pCKOMEHAYCTCA NONIPOCUTH NMOMOIIN Yy CBOUX
OJHOI'PYHNITHUKOB UJIK COKYPCHUKOB. Taxxe MOXHO O6paTI/ITI)CH 3a IOMOIIBIO K JICKTOPY.

CaMocTosTelIbHOS N3y4YCHHUC YaCTU MaTepuJjia. Ecmu yacts y‘I€6HOI‘O MaTepHuala OTBEJCHA Ha CAaMOCTOATEIIbHOE
HU3y4YeHHue, TO HCO6XOJII/IMO MNPUCTYIIUTb K 9TOMY HE3AMCAJIMTCIIbHO MOCJIC YKAa3aHUA IIPEroAaBaTe]id 1 OCBOUTH
MaTtepual B OTBEJCHHbIC UM CPOKU. MaTepI/IEUI CJIEAYCT U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHBIM
HUCTOYHUKAM, O KOTOPbIX COO6HII/IT npenoaaBarelib.

3a4€T

V KakJ0ro CTy/ieHTa Ha pyKax JOJDKEeH OBITh MOJIHBIN CITHCOK BOITPOCOB JUISl 9K3aMeHa. MIX MOXKHO TIIATEIbHO
U3YYUTb U PA30OUTh HA HECKOJILKO PYIIII 110 YPOBHIO BallMX 3HaHWi. HeoOX0MMO UMETh KOHCTIEKTHI BCEX JIEKIIUH
Y MPpaKTHYeCKUX 3aHsATui. Ha 3auete OyayT mpeiiokeHbl 3a/1a4i aHAJOTMYHbIE pa30MpaeMbIM Ha MPAKTHUYECKUX
3aHATUSAX.

He crout u3berath MocemeHrst KOHCY/IbTallMK - Ha Hel MOKHO YTOYHUTSH Y MPerogaBatesis BCe, 4TO OCTaI0Ch
HEIOHSTHBIM.

10. Ilepeyens nH(OPMATHOHHBIX TEXHOJIOTHI, HCHOJb3YE€MBIX MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOr0 Mponecca
o JUCHHILUINHE (MOAYJII0), BKJIIOYAs IepedeHb MPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)

[NepeueHs MH(POPMAIIMOHHBIX TEXHOJIOTUH, CIOJIb3YEMBIX ITPY OCYIIECTBIEHUN 00pa30BaTEIbHOTO MPOIecca MO JUCIUTUIIHE
(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, TPEACTABIIEH B
[punoxennu 3 k pabodeil mporpaMmme TUCHHUIUIAHBI (MOAYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOW 0a3bl, HEOOXO0AMOTI JJIsl OCYIIeCTBJIEHHS 00Pa30BaTeJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTepI/IEU'[I)HO-TCXHI/I‘IeCKOC obecrieueHre 06pa30BaTeJ’[bHOFO mnponecca 1no AMCuuIuinHe (MOI{yI[]O) BKJIIOUAET B ceOs cilenymomue

KOMIIOHCHTHI:

INomeleHyst AJ1st CAMOCTOATENBHOM PabOTHl 00yUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) U OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIOUeHus1 K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBatebHylo cpeny KOV.

Vuebuble ayIuTOpun Ijisd KOHTaKTHOU pa6OTI)I C mpenogaBaTeyieM, YKOMIUIEKTOBAHHbBIC CHEHHa_HI/IBHPOBaHHOﬁ MeOeIbo (CTOJ’[I)I

U CTYJIb).

KowmrbloTep 1 IprHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTumMeauiiHas Ay AUTOPUSL.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 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.
IIporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1u1anoM 1o Harpasienuio 28.03.01

"HaHOTeXHOJIOTMM ¥ MUKPOCHCTEMHAsI TEXHUKA" ¥ MPOoutio moarotoBky "CHHTE3 U AUArHOCTMKA HAHOMATEPHAJIOB,
KOMITOHEHTbI MUKPO- 1 HAHOJIEKTPOHHON TEXHUKHU".

SAEKTPOHHBH
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1. ®uxrtenrosnsi, I'. M. OCHOBbI MATEMATUYECKOrO aHAN3A : y4eOHUK : B 2 Tomax / I'. M. ®uxrenronsil. - 10-e usf., crep. -
Cankr-IletepOypr : Jlans, [6. r.]. - Tom 1 - 2015. - 448 c. - ISBN 978-5-8114-0190-1. - Tekcr : anexTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucreMa. - URL: https://e.Janbook.com/book/65055 (nata obpawmenus: 28.07.2020). - Pexum
JOCTYTIA: JJTsI aBTOPU3. TOJIb30BaTeNei.65055

2. lemunosuy, b. T1. COOpHUK 32124 U yIpaXHEHUH 110 MaTeMaTHIecKoMy aHaim3y : yueoHoe nocodue / b. I1. lemunoBuy. -
19-e uzn., ucnp. - Cankr-IlerepOypr : Jlanp, 2017. - 624 c. - ISBN 978-5-8114-2311-8. - Tekcr : anekTpoHHsIi // JlaHb :
3JIeKTpOHHO-OMbMoTeyHas cucrema. - URL: https://e.Janbook.com/book/92629 (nara obpamenus: 28.07.2020). - Pexum
JOCTYyIa: U151 aBTOPU3. TIOJIb30BaTeNeH.

3. KpormoroBa, T.B. Beeaenue B BoicIylo MaTeMaTuKy [TeKcT: 3,IeKTPOHHBIH pecypc]: ydeOHO-MeToandeckoe ocodue. 1
cemectp / T. B. Kponorosa, B. I'. TTononsckui, I1. E. Kamaprun; Kazan. degep. yu-1, IH-T pusuxu, Kad. Teopun
OTHOCHTENILHOCTH Y TpaBUTALMU. - DiieKTpoHHble JaHHble (1 daiin: 1,05 M06) - (Kazanb: KasaHckuii enepanbHbii
ynusepcureT, 2015). - 3ar. ¢ sxpana. - [Ind 1-ro cemectpa . - Boix. gas. opur. neu. uzg.: Kazans, 2015. - Pexum nocryna:
TOJIBKO JIJISI CTYIeHTOB U coTpynHuKoB KDYV, - URL: http://libweb.kpfu.ru/ebooks/06-1Ph/06_48_000976.pdf (mata
ooparmenus: 28.07.2020)

4. Kpomnorosa T. B. [Ipenens nocienoBareabHOCTel 1 (pyHKIMIA. PerieHue 3agau: yueOGHO-MeToqudeckoe nocooue / T. B.
Kpormorosa, B. I'. [logonsckuii, I1. E. Kamaprus. - Kazans: Kazanckuit yausepcuret, 2017. - 108 c. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/116384/1/Kropotova_T.V._Podolskii_V.G._Kashargin_P.E._Predely.pdf (gata
ob6pamienus: 28.07.2020)
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8-¢ usn.,crep. - Cankr-IletepOypr : Jlans, 2014. - 464 c. - ISBN 978-5-8114-0912-9. - Tekcr : a5ekTpoHHblIi // JIaHb :
3JIeKTPOHHO-OMOIMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/149 (mata obpamenust: 28.07.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENeH.
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OU3MATIINUT, 2001. - 645 c. - ISBN 978-5-9221-0902-4. - Tekcr : 31eKTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEUHAST
cucrema. - URL: https://e.lanbook.com/book/2180 (nata obpamenusi: 28.07.2020). - Pexxum nocryna: ajist aBTopus.
HOJIb30BaTeNe.

3. T'eBopksiH, I1. C. Beiciiast MatemaTrka. OCHOBBI MaTeMaTHUYECKOro aHaim3a : yueObHoe rnocoodue / I1. C. ['eBopksH. - 2-e u3p.
- Mockga : PUBMATIINT, 2007. - 240 c. - ISBN 5-9221-0549-3. - TekcT : anekTpoHHbIi // JlaHs :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.lanbook.com/book/48176 (nata obparmienusi: 28.07.2020). - Pexum
JOCTYyIa: U151 aBTOPU3. TOJIb30BaTeNeH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 28.03.01 - HaHOTeXHOJIOIMY M MMKPOCUCTEMHAS TEXHUKA

HpO(l)I/IIH; IOATrOTOBKM: CuHTEe3 ¥ IMarHOCTMKA HAHOMATEPUAJIOB, KOMIIOHEHThI MUKPO- ¥ HAHOZJICKTPOHHOW TEXHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON 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
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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