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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
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Mporpammy amcuunnuHel paspabdoTan(a)(n) npogoeccop-koHcynbTaHT AMuHoBa A.B. (Kadghenpa teopnm 0THOCUTENBHOCTH
n rpasutaumu, Otoenexve umasmku), Asya.Aminova@kpfu.ru ; goueHt, K.H. (ooueHT) Janwes P.A. (Kadenpa teopun
oTHOCUTENbHOCTY 1 rpasnTaummn, OtoeneHne gpusnkm), Rinat.Daishev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNoCOBHOCTb NPEeACTaBNSATb aAEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHWI Hay4HYO

KapTUHY MMpa Ha OCHOBE 3HaHUA OCHOBHbIX NOMOXEHN, 3aKOHOB 1 METOLOB
eCTeCTBEHHbIX HayK N MatemMatuku

Orik-2 CNocobHOCTb BbISIBNSITb €CTECTBEHHOHAYYHYIO CYLWHOCTb NPO6ieM, BOZHMKAOWMNX B
Xo4e npogpeccrmoHanbHON AeATeNbHOCTU, NPUBeKaTb 15 X peweHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

Or1K-3 CcnocobHOCTb pelwaTb 3a4a4u aHanM3a u pacyeTa xapakTepPUCTUK ANEKTPUHECKMX
Lenen

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
TeopeTnyecKne OCHOBbI BEKTOPHOIO M TEH30PHOro aHanmaa.

JonxeH ymeTtb:

MCMonb30BaTh 3HAHNE TEOPETUYECKMX OCHOB BEKTOPHOMO 1 TEH30PHOIO aHanM3a npu aHannse HenpPepbLIBHO
pacnpeneneHHbIX B MPOCTPAHCTBE BENMYUH (MONER) pa3nnyHON NpMpoabl, MCNONb30BaTh TEOPETUHECKUE MOHSATUSA 1
npakTUyeckme METOLbl NPV PELEHNN 3a4a4, BO3HUKAOWMX B PA3NNYHbIX (PU3NYECKMX KypCax.

JHonxeH Bnagetb:

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb!

MCMOMb30BaTh OCHOBHbBIE MOHATUS 1 METOLBI TEOPUM BEKTOPHOIO 1 TEH30PHOMO aHanm3a npu peleHn 3aaaq (B ToM
yucne MeToabl BbIMUCNEHNS rPALMEHTOB CKaNsipHbIX MONEN, AUBEPreHLun, poTopa, NOToKa Yepes3 NOBEPXHOCTb
BEKTOPHbIX MONEN, nannacuaHa CKansipHbIX Nonel B OPTOroHanbHbIX U KPUBOIMHENHBIX KOOPAMHATAX).

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMNoOIM BO

LaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M4.7 ducumnnmHbl (Mogynu)" OCHOBHOW NPOGIECCMOHASBHOA
obpaszoBartenbHoi nporpammel 28.03.01 "HaHOTEXHONOrMM U MUKPOCUCTEMHAS TEXHUKA (HE NPEOYCMOTPEHO)" 1
OTHOCUTCS K 0653aTENbHBIM ANCLUMMHAM.

OcBauBaeTcs Ha 2 Kypce B 4 CeMecCTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuaromxcs

KETPOHHBH
B_EPCHTET
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O6was TpynoEMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 36 4aca(oB), B TOM Yucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4€T B 4 CEMECTpE.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrtosiTenbHasi
N Monyns Cemectp (B yacax) pa6orta
MpakTnyeckumellabopaTtopHbie)
Jlekumn 3aHATUSA pabortbl
Tema 1. CkansipHble 1 BEKTOPHbIE
1. nons: . 4 2 2 0 12
Tema 2. AdbdprHHOE NPOCTPAHCTBO U
2.|TeH30pbl B HeM. Anrebpanyeckre 4 8 10 0 12
onepaummn HaL TEH30paMu.
Tema 3. EBKNIMLOBbLI U
s NceBO0EBKINL0BbI MPOCTPAHCTBA. 4 8 6 0 12
Toro 18 18 0 36

4.2 ComepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. CKansipHble U BEKTOpPHbIe Nons .

CkangspHble nons. Onpegnenexuve. NoBepxHOCTU 1 NMHUM YPOBHS. CuMMeTprmn ckansapHoro nons. MNpouasogHas
ckansapHoro nong. MpaguneHT.

BekTopHble nons. BektopHble nMHMKM 1 Tpybku. [oToK BEKTOPHOMO Nosst Yepes NnoBepxHocTb. [uBepreHums,
LUMpKynsSLmMs, poTop BEKTOPHOro nong. lNoTteHumansHoe, coneHomaansHoe nons. Jlannacoso none. Onepartop
MamunbToHa. OudbdpepeHumnanbHbie onepauun BTOporo nopsaka.

OCHOBHbIe onepauunm BeKTOPHOro aHanmaa B OPTOroHanbHbIX KpI/IBOJ'II/IHeI7IHbIX KoopaouHaTtax. Fpa,umeHT. ,D,VIBepFeHLI,I/ISI.
Potop. Onepatop Jlannaca.

Tema 2. Adpchb1MHHOE NPOCTPaHCTBO M TEH30Pbl B HEM. Anlrebpanyeckue onepauumn Hag TeH30pamMu.

AdpprHHOE NPOCTPAHCTBO M TEH30PbI B HEM. AddcprHHas koopauHaTHas cuctema. MNpeobpazoBaHne adoPUHHOIO
6asuca. OnpegeneHue TeH3opa.

Anre6pa|/|L|eCK|/|e onepaunn Hag TeH3opamn. CnoxeHue, Bbl4UTaHME, YMHOXeEHUne, cBepTkKa TeH30pPOB. nepeCTaHOBKa
NHOEKCOB. CI/IMMGTpVIpOBaHVIe, anbTepHMpoBaHME TEH30POB. O6061EeHHbIE CUMBO/IbI KpOHeKepa.

Tema 3. EBKAnp0BbI U NCEBOOEBKANAO0BbLI MPOCTPAHCTBA.

EBknupoBbl npocTpaHcTBa. [ceBRoOeBKNULOBEI NPOCTPaHCTBA. TeH30pHas anrebpa B eBKNMLOBbLIX MPOCTPAHCTBAX.
KpusonuHeinHble koopamnHartel. MNapannensHoe nepeHeceHne TeH30poB. KosddmumeHTbl CBA3HOCTU. KoBapnaHTHoe
angpcbepeHumposaHme BekTopa. KosapraHtHoe andhdoepeHumposaHme kosektopa. KosapmaHtHoe
AngochepeHumpoBaHme TeH30poB. YpasHeHns Makcsenna.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbIMOMHSETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HA 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNEKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

CtpaHnua 4 13 9.
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

AHuymkoB A. M., OcHOBbI BEKTOPHOIO U TEH30PHOr0 aHanuaa -
http://toig-kazan.narod.ru/education/Ill/Anchikov_Osnovy.djvu

H. P. XycHyTamnHoB PacyeTHble 3a4aHus 1 METOAUYECKME yKa3aHms No Kypcy ?BekTOpHbIA U TEH30PHbIN aHann3? -
http://kpfu.ru/portal/docs/F494355773/Husnutdinov_Vekt_Tenz_Analiz.pdf

PacueTHble 3agaHns no matemaTtuke. BekTOpHbIA U TeH30pHbI aHanus (Il cemecTp) -
http://shelly.kpfu.ru/portal/docs/F576890790/Raschetnye.zadaniya_ViTan.pdf

PacuétHble 3apaHns no matematuke BekTopHbiii aHanma (Il cemectp, pdf, 247 K6, ckayaTb). -
http://toig-kazan.narod.ru/education/izsr/Anchikov_VTA1.pdf

6. dOoHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOOYNI0)

DOH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNINHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUYHbIe
CpencTBa TEKyLEero KOHTPOMS 1 OLEHOYHbIe CPECTBa NPOMEXYTOUYHOM aTTecTaLlum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas HgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynibTataM 06y4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS OUCLUMANHBI (MOAYNS)

OcBoeHMe ancLUMnAnHBI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOM 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT bbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHToB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUIE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayvesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYatoLLMMCS CBOErO NIOrMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOoHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeyHblin
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO 41 OCBOEHWUS AMCUMNANHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

Me>x yHapoHblii Hay4YHO-0bpa3oBaTensHbli cant EqWorld - http://eqworld.ipmnet.ru/ru/library/mathematics.htm
Cant kadpeapbl TEOPUN OTHOCUTENBHOCTY 1 rpaeuTaunn K®Y - http://toig-kazan.narod.ru/education.htm
Cant kadbenpbl TEOpPUN OTHOCUTENLHOCTY 1 rpasutaunn KOY - http://old.kpfu.ru/f6/k6/index.php

OnekTpoHHas bubnmoteka MexaHMKo-MaTeMaTM4eckoro goakynbteta MockoBCKOro rocynapCTBEHHOro YHBepcuTeTa -
http://lib.mexmat.ru/

OnekTpoHHas 6ubnuoteyHas cuctema "KHuracgpoHn" - http://www.knigafund.ru/

CtpaHnua 5 13 9.
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9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekunn Heobxoanmbim TpeﬁoBaHI/IeM ONS OCBOEHUS OMCUMNNMHBI SBNSIeTCS noceweHnin nekuuii. B xone
NEKUMOHHbIX 3aHATUN BECTU KOHCneKTunposaHune yqe6Horo marepunana. OépamaTb BHMMaHune Ha
Kareropuu, (*)OpMan/IpOBKI/I. B cny4yae BO3HUKHOBEHKA BOMPOCOB 06paI.I.I,aTbC9| 3a KOHCYNnbTaunsamMm K
npenogasartento. B xone n3yvyeHna gucunninHbl Mano orpaHnymBaTbCs nekumamm, pekoMeHoyeTcs
M3y4nTb OCHOBHYIO nnTepaTtypy, 03HaKOMNUTbCA C [OMONMHNTENbHOW nMTepaTypoM.O

npakTuyeckue | MaBHOE Ha3HAYEHVEe NPAKTUHECKMX 3aHATUI - 6onee TecHoe obLWeHVe nNpenoaasaTens co

3aHATUSA CTyOEeHTaMu Ha TeMbl onpenenéHHble npenoaasaTtenem 3apaHee. MNpu noarotoeke TpedyeTcs
MonbITaTbCA BbIMOMHWUTL BCE AOMAWHME 3aAaHus 1 NonbiTaTbes Hanbonee YETKO cpopMynMpoBaThb
HEMOHATHbIE 1 NPOBNEMHbIe 3Tarnbl BO3HUKWNE NPU 3TOM. HENOCpeACTBEHHO HA 3aHATUN HYXXHO
06CyanTh BO3HMKLWIME BOMPOCHI C NpenoaasaTtenem. ¢

camocTos- | [Mocne kaxaoi nekuun CTyaeHTy cneayet BHUMATENbHO NpounTath U pasobpartb KOHCMEKT. MoHSATb

TenbHas BCE MaTeMaTUYecKne BbiKNamnku U nexatme B UX OCHOBE (OU3NYECKUE MOMOXEHUS 1 OONYLWEHWNS;

pabota BOCNPOW3BECTU BCE BbIKNALKN CAMOCTOATENbBHO, HE MMAAS B KOHCMNEKT. BeinonHuTb unn gonenatb
BbIKNaAKW, KOTOpbIe NEKTOP Npeanucan caenatb CamocToATeNbHO (€CN TakoBble uMetTcs). Ecnu
nekTop npeanucan pasobpartb YacTb MaTepuana 6onee NoApobHO CAMOCTOSITENbHO MO AOCTYMHBIM
MUCbMEHHBIM UMW 3NEKTPOHHBIM UCTOYHMKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO caenatb. [Mpu
BO3HVMKHOBEHWM KaKMX-NMB0 TPy LAHOCTEN C NOHMMAHMEM MaTeprana PeKoMeHayeTcs NoNpoCuThb
MOMOLLM Y CBOMX OLHOIPYNMHNKOB UM COKYPCHUKOB. TakXe MOXHO 06patnTbCs 3a NMOMOLLbIO K
nekTopy.@

3auet Y Kax[oro CTyoeHTa Ha pykax [oNXeH ObiTb MOMHbIM CNMCOK BOMPOCOB. VX MOXHO TwaTtenbHo
N3y4nTh 1 Pa3buTb HA HECKONBKO Py MO YPOBHIO BaWyx 3HaHWI. HeobxoAMMo UMETb KOHCMEKThI
BCEX NEKUMIA 1 NPaKTMHecKux 3aHsaTuin. Ha 3auete 6ynyT npensioxXeHbl 3a8a4v aHanornyHble
pas3bupaeMbiM Ha NPaKTUYEeCKKX 3aHATUSX. He ctout naberatb NocelleHnst KOHCYbTauumn - Ha Hei
MO>XHO YTOYHUTb y NpenonaBaTens BCe, YTO 0OCTAN0Ch HEMOHSTHBIM. €

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJNOIMIM, UCNOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOro NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMAaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOro NpoLecca no LUCLUMIMHE (MOLYNio) BKNIOYAET B cebs
cnegylowme KOMNOHEHTbI:

MomelleHnst oNisi cCaMOCTOSITENbHOM PaboThl 0BYYaWUXCS, YKOMMNIEKTOBAHHbIE CMELNann3npoBaHHoi Mebenbto (CToNbI 1
CTYNbs1) ¥ OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOAKIIIOHYEHUS K ceTu "VIHTepHeT" 1 obecrnedyeHrem
JOCTyna B 3NeKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).
KomnbloTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbIX MaTepranos.

MynbTuMeguiiHas ayoutopusi.

12. Cpe.u,cma ajantauum npenogasaHus auCUNMIUHBbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANMOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn Nto60oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHVl;l B
anbTepHaTuBHbIE DOPMBI, y,ﬂ,06HbIe ONS pas3nnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
NpenycMOTPETb BO3MOXHOCTb MacwTabnpoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpPeTb
LOCTYMHOCTb YNPaBNEHUSt KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -

Hanpumep, Tak, y10bbl NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLIEHNAMU 3PEHUS -
ayonanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO n yuebHbIM nnaHoM no HanpasneHuto 28.03.01
"HaHOoTeXHONOrMmM 1 MUKPOCUCTEMHAS TEXHMKA" 1 NPOCOMAI0 NOArOTOBKM "He MpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0O/].7 BeKTopHbIi n TEH30PHbLIG aHam3

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO
KBanngpukaumst BeinyckHUKa: bakanasp
dopma oby4eHus: o4Hoe
S3bIk 06y4eHNs: pyccKuii
"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016
OcHoBHas nuTeparypa:

duxteHronb, .M. Kypc omdpdoepeHUmansHOro u MHTerpanbHoro ucHncneHns: Y4ebHumk. B 3-x 11. Tom 3 [ONeKTPOHHbIi
pecypc]: yueb. - AnekTpoH. OaH. - CI6.: NaHb, 2009. - 656 c. - Pexum poctyna: http://e.lanbook.com/book/409

2. VinbuH, B.A. OcHoBbl MaTemaTmyeckoro aHanuaa: Hactb |l. [9nekTpoHHbIi pecypc]: yueb. / B.A. nbuH, 3.I. MNo3HsK. -
OnekTpoH. [aH. - M.: dunamatnut, 2009. - 464 c. - Pexum goctyna: http://e.lanbook.com/book/2736

3. bepman, I".H. C6opHUK 3apay no Kypcy MaTemMaTtnyeckoro aHannsa [OnekTpoHHbI pecypc] : yueb. nocobue. -
OnekTpoH. OaH. - CM6.: NaHb, 2016. - 492 c. - Pexum gocTyna: http://e.lanbook.com/book/73084

4. Copnay, B.A. TeH30opHas anrebpa 1 TEH30PHbI aHaNU3. [DNEKTPOHHBIN pecypc]: y4eb. nocobue. - AnekTpoH. NaH. -
CN6.: NaHb, 2015. - 160 c. - Pexum goctyna: http://e.lanbook.com/book/56160

JononHutenbHasa nuteparypa:

1. Oemunposny, B.M. C60pHKK 3a8a4 1 yNpaxXHEeHUiA No MateMaTn4eckoMmy aHanunsy. [OnekTpoHHbIn pecypc]: y4eb.
nocobue. - 9nekTpoH. aH. - CM6.: NlaHb, 2017. - 624 c. - Pexxum gocTtyna: http://e.lanbook.com/book/92629

2. 3anopoxed, .. PykoBoACTBO K peleHnto 3aaa4 No MaTeMaTuieckoMy aHanmay [DneKTpoHHbI pecypc]: y4ebHoe
nocobue / I'.V. 3anopoxel. - OnekTpoH. OaH. - CankT-MNeTtepbypr: laHb, 2014. - 464 c. - Pexum gocTyna:
https://e.lanbook.com/book/149

3. Oy6posuH, B.T. Jlekunn no matemaTnyeckomy aHanuay. 4.I: yuebHoe nocobue / B.T. ybpoBuH. - 3-e n3a., nepepad.
n pon. - KasaHb: K®Y, 2012. - 180 c. - TekCT: aneKTPOHHbIN // OnekTpoHHO-6nbnuoTteuHas cuctema 'Taub': [caiT). -
URL: https://e.lanbook.com/book/73545
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lMpunoxerve 3
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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