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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

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
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

Mporpammy oucumnnuHel paspaboTan(a)(u) noueHT, O.H. (npodeccop) Yesena B.B. (Kadoenpa HeopraHn4yeckom xmmmu,
Xummnueckuin nHetutyt um. A.M. Bytneposa), Vladimir.Chevela@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OrlIK-3 CrMocobHOCTbIO NCMONb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANCLMMINH B
NpPogoeccnoHanbHOM OeaTe/lbHOCTHU

OrikK-4 CNOCOBHOCTbIO pelwaTtbh CTaHAapTHbIE 3a4a4M NPOCDECCUMOHANBHON 0esTENbHOCTM C
NCNONb30BAHNEM COBPEMEHHBIX MHAOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOMUIA C
Y4ETOM OCHOBHbIX TPeboBaHM MHOPMALIMOHHOK 6e30MacHOCTH

Orik-5 CNOCOBHOCTBIO K MOWCKY 1 NEPBUYHON 06paboTke HayYHOM 1 HayYHO-TEXHNYECKOIA
MHdoopmaLnm
NnK-3 BrafeHneM CUCTEMON dPyHOAMEHTANIbHbBIX XMMUYECKNX MOHATUN
NnK-5 CnocobHOCTLIO Nonyydath 1 obpabaTtbiBath Pe3ynbTaThl HAYYHbIX 3KCMEPUMEHTOB C

MOMOLbIO COBPEMEHHDBIX KOMMbIOTEPHbIX TEXHONOrnm

Obyyarolpmincs, 0OCBOMBLUNIA JUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

o6Lwue 3aKOHOMEPHOCTN MPOTEKAHNS XMMUYECKUX peakunii B pacTBopax 1 TBEPLON pase, OCHOBbI XMMUYECKOM
TEPMOANHAMMKM OCHOBHbIE TUMbl KOOPAVHALMOHHbLIX MONU3LPOB METANNOB, OCHOBHbIE TUMbI MOANSLEPHbIX
KOMMNEKCOB.

JonxeH ymeTb:

npencrTtaBndTb Ha6op paBHOBeCVII7I B BULOE CTeXVIOMeTpM'-IeCKOVI Matpuubl, NPOBOAUTb pacyeT paBHOBECHOIO CocTasa
C ucnonb3oBaHneM naketa Matcad, paccynTbiBaTb reoMeTpudeckmne napameTpbl KOOpANHALUMOHHbIX NONMa4p0oB

JlonxeH Bnanetb:

TeopeTnyeCkMMn 3HaHNAMN O XMMNYECKOM 3KCNepnuMeHTE N BO3SMOXHOCTAX CTATUCTUYECKNX Hpeﬂ,CTaBﬂeHMVI npun
Ka4eCTBEHHOM U1 KONIM4eCTBEHHOM ONMNCaHNN CNOXHbIX PAaBHOBECHbIX CUCTEM

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

TeopeTnyeckme 3HaHnA 0 XMMNYeCKOM aKCnepuMeHTe N BO3MOXHOCTU CTaTUCTUHECKNX I'Ipe,EI,CTaBJ'IeHVIﬁ npu
Ka4yeCTBEHHOM N KONMM4eCTBEHHOM ONMNCAHNN CNOXHbIX PAaBHOBECHbIX NCTEM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.5 OucumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANbHOW
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (He NpeLyCMOTPEHO)" U OTHOCUTCS K AMCUMNANHAM MO BbIBOPY.
OcBauBaeTcs Ha 3 Kypce B 6 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHas paboTa - 36 yaca(os), B TOM 4ucne nekuum - 18 yaca(oB), npakTuyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€t / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMNANHBI: 3a4eT B 6 ceMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3spenbl oucumnnivHbl / MX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumu 3aHATUSA paboTbl

Tema 1. He3aBUCUMbIE KOMMOHEHTbI U
1. |MatpuLbl cTexnomeTpun B 6 1 1 0 2
XUMUYECKUX peakLmax.

Tema 2. ®opmbl yyeTa
2. |maTepuanbHoro 6anaHca u ycnosui 6 1 1 0 2
paBHOBECHSI.

Tema 3. NoctaHoBKa 06paTHbIX
XMMmyeckux 3anad. MonenbHsoii

3. 6 1 1 0 2
06bEKT 1 €ro Hen3BeCTHbIE

COCTOSHUS.

Tema 4. OkcnepnMeHTanbHoe none
4. |HabnogeHunin. Teopetndeckoe none 6 1 1 0 2
n3mMepeHuii

Tema 5. Mogenun
aKCrNepuMeHTanbHoro Mmatepuana.
5. 3aKoHbI pacnpeneneHuns 6 1 1 0 5
BEPOSITHOCTEN HaxoXaeHusl
9KCMEePUMEHTAaNbHOro 1
TEeopeTUYeckunx nonein.

Tema 6. MNpsmbie 1 obpaTHbIE 3a4a4m
XMMWUYECKOro paBHOBECKS.

6. 6 1 1 0 2
MaTemaTnyeckas TpakToBKa.

duamyeckas TpakToBKa

Tema 7. KonnuyecTtBeHHble obpaTtHble
7. |3apa4n. Tunosble mogenu 6 1 1 0 2
3KCNepuMeHTanbHoro matepuana

Tema 8. ®yHkLUUK 0Opa3oBaHUs B
8 1BYyx6a3nCHbIX 1 MHOro6a3ncHbIX 6 1 1 0 5
" |cnctemax no gaHHbIM

PUINKO-XUMUYECKNX NBMEPEHWIA.

Tema 9. HekoTopble TUMOBbIE
9. [oueHouHble npoueaypbl. MeTon 6 1 1 0 5

" [MakcrmanbHOro npaenononodus.
DYHKUMM JOCTATOYHOro Npuema.

Tema 10. OnncaHne MOHOSLEPHbIX
10.[koMnnekcoB ¢ KOOPANHALMOHHBIMU 6 1 1 0 2
ymncnamm 5-12

Tema 11. MeTon MonekynsipHoii
11.|mexanukn. Monenb 6 1 1 0 2
Jawesckoro-lnsmoBaToro

Tema 12. TOpCUOHHBbIE NOTEHLUMANbI.
12. PasHoBecune KoHhopmepos 6 1 1 0 2

13. Tema 13. MeTtog napamarHuTHOro 6 1 y 0 5
OByny4enpenomneHns

Tema 14. KoHcTaHTa
KoTtTtoHa-MyToHa 1 KOHCTAHT

14 [KoTTOHa-MyTOHa 1 KOHCTaHTA 6 1 1 0 5
napamarHuTHoro

OBynyyYenpenomMneHus

CrpaHnua 4 13 13.




Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 15. MogenvposaHue
{5.[KOHCTaHTLI NapamarH1THoro 6 1 1 0 5

‘laByny4yenpenomneHns ¢ nomollbio
mMeToda MONeKynsiPHON MEXaHUNKM.

Tema 16. CTpykTypa MOHOTapTpaToB
16.[naHTaHonpoB. MogenvnposaHve 6 1 1 0 2
NraHgHoro ckeneta

Tema 17. Yuyet rugpatHoro
17.|okpyxeHusi, Bolbop Hambornee 6 1 1 0 2
3HAYUMBIX CTAPTOBbIX CTPYKTYP

Tema 18. OcHoBHble cocTaBnsolwme

18.|nooxona Kk MOAENMPOBaHNIO 6 1 1 0 2
CTPYKTYpbl KOMMnekca

NToro 18 18 0 36

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. HesaBuCUMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUUN B XMMUYECKUX peakLUNX.

OTanbl pa3BUTUSI PELIEHNS NPAMBIX M 00paTHbBIX 3a4a4 NPW KONMYECTBEHHO-Ka4eCTBEHHOM OMNUCaHNN XMMUYECKMX
ncenenoBaHumn

He3zaBncrMble KOMNOHEHTbI 1 mMaTpuubl CTEXMOMETPUN B XUMNYECKUX peaKuunsx.
MeToabl nx onpeneneHus. MeTtonbl MMHUMM3aUMN neTepMnHaHTa MmaTpuubl Bbl6paHHbIX 6a3nCHbIX 4acTud.

Tema 2. dopmbl yueTa MaTepuanbHOro 6anaHca v ycnoBuit paBHOBECHUS.
HesaBncrMble KOMMOHEHTBI 1 MATPULbI CTEXMOMETPUMN B XUMUYECKNX PEaKLUSIX.
®dopMbl y4eTa MaTepuanbHoro H6anaHca 1 ycroBuii paBHOBECHS

Tema 3. MocTaHoBKa 06paTHbIX XMMUYecKux 3apad. MopenbHbii 06HEKT U ero HeM3BeCTHbIE COCTOSIHUS.
MoaenbHbI 06 BEKT 1 €ro0 HEM3BECTHBIE COCTOSHIS.

MogernbHbIn 06bEKT ? COBOKYMHOCTb MCTOYHMKOB Mofeit B 06nact HabnioAeHniA, XxapakTepusyemyo MHOXECTBOM
BO3MOXHbIX COCTOSIHWIA ANsi KOTOPbIX HA OCHOBaHMUN N3BECTHbIX 3aKOHOB NPMPOLbl, MOTYT BbITb NpeackasaHsbl
oXmaaemble 3Ha4eHusl nonein. Tpu TUMNoBble Pa3HOBUAHOCTU HEN3BECTHbBIX COCTOSIHUIA MOAENbHOrO obbeTa:

a) KayecTBeHHble COCTOSAHUA
6) KonnyecTBeHHble COCTOSHUS
B) KauyecTBEHHO KONMYECTBEHHbBIE COCTOSHUSA

Tema 4. dkcnepumeHTanbHoe none HabnoaeHun. TeopeTuyeckoe none N3aMepeHun

okcneprMeHTanbHoe none HabnoaeHuii. TeopeTnyeckoe none cpaBHeHUn. DYHKLMM NPSIMOTo a pacyeT
TeopeTMYeckoro nons ans Metogos pH-meTpuK, cnekTpodoToMeTpUn, MeToaa pacTBopuMocTi, Metoga SAMP u
NOTEHNOMETPUYECKOro MeToa.

Tema 5. Mogenu akcrnepuMeHTaNbHOro Matepuana. 3akoHbl pacnpefeneHusi BeposiTHOCTEN HaXOXAeHUS
3KCMEepUMEHTaNbHOIo U TeOPEeTUYECKUX NoNEeN.

Mognenu akcneprMeHTanbHOro Mateprana. 3akoHbl pacnpeneneHnsl BEPOSTHOCTER PACXOXAEHWS 9KCNEePMEHTANbHOMO
1 TEOPETUYECKIMX Nonel. JIMHelHbIe 3aKOH 1 METOL MakCUManbHOrO NpaBaononobus (3BPUCTUYECKMWA METOL).

Tewma 6. npﬂMbIe u 06pa1'Hb|e 3apayn Xmmn4yeckoro pasHoeecusi. Marematuueckas TPaKTOBKa. dusmnyeckas
TPaKTOBKa

MpsiMble 1 obpaTHble 3a8a4un xummyeckoro pasHoeecus (Mathcad, CPESSP).

Matematnyeckas TpaktoBka. duandeckas TpakToska. [1psmas 3agada pacyera paBHOBECHOMO COCTaBa CMOXHOM
CUCTEMDI. OGpaTHaSI 3apaya. OnpeneneHme TepMognHaMnyeCcknx n Ka4ecteeHHbIX NapaMeTpoB B 9KCNepnMeHTalibHOM
noJie Ka4eCTBEeHHbIX N KONTMYECTBEHHbIX Ha6ﬂ}0,lleHVII7|.
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Mporpamma omcumvnimHbl "ONeKTPOHHO-BLIYNCIMTENbHbIE MalMHbI B XUMUYeckux pacyetax”; 04.03.01 "Xumunsa".

Tema 7. KonuuectBeHHble o6paTHble 3anadun. TUNoBble MOAENUN 3KCNepuMeHTanbHOro Matepuana
KonnyecTBeHHble 0bpaTHble 3anadqu.

Tunoeble Mogenn 3KCnepnuMeHTanbHOro Mmatepuana. Mogoenn NPSAMbIX |/|3MepeH|/||7|. Monaenn KOCBEHHbIX |/|3MepeH|/||7| C
NUHENHOM 3aBUCUMOCTbIO MOOENbHOIO N0 OT HEM3BECTHbIX napameTpoB.

Tema 8. PyHKUMM 06pa3oBaHUsA B ABYX6a3MCHbIX U MHOrO6a3UCHbLIX CUCTEMAaX MO AaHHbIM PU3NKO-XUMUUYECKUX
N3MepeHu.

DyHKUMK 06pa3oBaHUs B 4BYX6A3UCHBIX 1 MHOro6a3nCHbIX CUCTEMAX MO AaHHbIM (PU3UKO-XMMUYECKUX U3MEPEHWIA
(pH-meTpun, AMP-penakcaumun. Metoaa pacTBOPUMOCTU, CAEKTPOCKOMMUMN 1 MOTEHLIMOMETPUN).

Tema 9. HekoTopble TUNOBbIE OL,EHOYHbIE Npouenypbl. MeTon MakcMmanbHOro npaBaonofo6mus. dyHKuMm
J[0CTaTo4yHOro npuema.

HeKOTOpre TNoBble OLEeHO4YHble npouenypbl. OueHnBaHue ¢ MCNonb-30BaHNEM FOTOBbIX TeopeTnyeckunx peLuean7|.
MeTon MakCMManbHOro npasuononoémg.dDyHKumm OOCTaToO4YHOro npuema. 3ameyaHns OTHOCUTENbHO ONTMManbHbIX
METOLOB OLeHMBaHNSA. MeTon HauMeHbLWKnX KBaOopaTtoB.

Tema 10. OnucaHue MOHOSIAEPHbIX KOMMIEKCOB C KOOPAUHALMOHHbIMK Yncnamm 5-12
OnucaHne MOHOS AEPHbIX KOMMIEKCOB C KOOPAUHALNOHHBIMK Y1ucnamm 5-12

Tema 11. MeTton monekynspHon mexaHuku. Mogenb Hawesckoro-MnsmMosBaroro
MeTon monekynspHon mexaHuku. Mogens Jawesckoro-lnsimosaroro
TopcroHHble noTeHumansl. PaBHoBecue KOHOOPMEPOB.

Tema 12. TopcUOHHbIE NoTeHUManbl. PaBHoBecue KOHdOpPMepOB
TopcuoHHbIe NoTeHUMansl. PaBHoBecne KOHPOPMEPOB

Tema 13. MeTon napamarHUTHOro Asyny4YenpenoMneHus
MeTog napamarHMTHOro AByny4enpenomneHns
KoHcTtaHTa KoTToHa-MyToHa 1 KOHCTaHTa napamarHUTHOro OByny4enpenoMsieHns.

Tema 14. KoHcTaHTa KoTtTOHa-MyTOHa 1 KOHCTaHTa NnapamarHUTHOro AByny4yenpenoMneHus
KoHcTaHTa KoTToHa-MyTOHa 1 KOHCTaHTa napamarHUTHOro AByny4enpenoMneHms

Tema 15. MopenupoBaHne KOHCTaHTbl NapamarHUTHOroO ABYy4yenpesoMeHUs C MOMOLLLbIO MeToAa
MONEKYNAPHON MeXaHUKMW.

MonenmposaHme KOHCTaHTbl NapaMarHUTHOro ABYNy4ernpenoMieHNs C NMOMOLbIO METO4A MONEKYNAPHON MEXAHUKN.

Tema 16. CTpyKTypa MOHOTapTpaToB NaHTaHouAoB. MogenvpoBaHue nUraHgHoOro ckenerta
CTpyKTypa MOHOTapPTPATOB TAHTAHOWIOB.

MonennpoBaHue nuraHLHOro ckeneta

YyeT ruLpaTHOro oKpyXxXeHusi, Bblbop Hanbonee 3Ha4MMbIX CTAPTOBbIX CTPYKTYP

Tema 17. YueT rmppaTtHOro okpyxeHus, Bbibop Hanbonee 3HaUMMbIX CTapPTOBbIX CTPYKTYP
3HaKOMCTBO C MaTe-matudeckoin nporpammoin Mathcad onepartop ons peweHns HENNMHERHbIX 3aad

Tema 18. OCHOBHbIe cocTaBnsilOLMe noaxoaa K MOOeNMpoBaHUIO CTPYKTYPbl KOMIJIeKCca
OcHoBHbIE cocTaBnsWmMe Noaxona K MoOennpoBaHMIO CTPYKTYPbl KoMnnekca
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3naHni GbNNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MNepeyeHb OCHOBHOW U NONONHUTENBHOR Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)
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Anekcees B. M. u np. C6opHuk 3agay no ontummnsaumm: Teopus, npuMepsbl, 3afauu -
http://www.krelib.com/matematika/1466

BenesaHues B.N.CnoxHble paBHoBecust B pacTBopax - http://icchair.niic.nsc.ru/lectures/2.shtml

Benukos b. C. PeweHune 3apay no dpusmke. Obwme Metonpl - http:/krelib.com/obshaja_fizika/33781

MporpammHbln nakeT Matcad, - http://arhivknig.com/obrazovanie/56490-fiziko-khimicheskie-raschety-na-mikro-jevm..html
MpocTtos B. H. OcHoBbl domaunyeckoi xumun - http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

9. MeToaunuyeckune yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Yyeba B yHMBEPCUTETE - HOBbI, O4EHb OTBETCTBEHHbI U BaXKHbIV MEPUOL B Ballei Xn3Hu, Tpebyiowwmii ynopHoro,
HaCTOW4MBOro, cucTEMaTMyYeckoro Tpyaa. B npouecce obyyeHns cTyneHTbl MosydHaloT KOHKPETHbIe 3HaHUS, YMEeHUs,
HaBbIKM, Pa3BMBAIOT CBOM TBOPYECKME CMOCODOHOCTU, POPMMPYIOT Hay4YHOE MUPOBO33PEHME.

3apaya BY3a - ccpopmmpoBath crieumanicta BbICOKOM KBanugpmkaumm no n3bpax-Hoi npogpeccun. d1a 3agaya
onpegnensieT cogepxaHue, PopMbl U MeToabl 06yyeHusi. B BY3e cTyneHT 6onee rnyboko nayy4aeT onpeneneHHble
NpeaMeThbl, 3HaHNEe KOTOPbIX HEOBX0AMMO AJ1s OBNAAEHNS KOHKPETHOM cneunanbHOCTbio. OCOBEHHO BaXKHO HAYYUTbCS
NMOHUMaTb 32KOHOMEPHOCTUN CMOXHbIX SBNEHWUA, pa3MbIWATb HAL NOCTaBNEHHON 3a4a-4eil, CaMOCTOSATENbHO
npopabatbiBaTh NMUTEPATYPY MO N3yHaEMOMY BOMPOCY.

B BbicweM y‘-le6HOM 3aBefleHNN CTyOeHT BCTpeyaeTcs C HOBbIMM Ans Hero goopmamu o6yqu|/|9|: nekunsamn,
CEMNHAPCKUMU, NPaKTU4ECKNMN, naéopaToprle 3aHATUAMN, KOHCYNbTaAUNAMIN, KONNOKBMYMaMin, KypCoBbIMA U
AOnnNnoOMHbIMA pa60TaM|/|. OcHoBHOIA TeOpeTquCKMIZ martepuan npeometa 06bI4HO [aeTcs B Yachl NEKLMOHHbBIX 3aHSATUIA.
Ha nekuusax npenogasaresib CucteMatnieck n nocnenoBsaTte/ibHO packpblBaeT coaepxaHune Haqu0|7| AnNCunnnnHbl,
BBOOUT B KPYr HAY4YHbIX NHTEPECOB, CTABUT BONPOCHI A4 NccnenoBaHuns. B BY3e Henb3as OrpaHn4nTbCA perynsapHbiM
MOCELEHNEM NTEKLNIA U npakTnyeckmnx 3aHATUIN, Tak Kak LUEeHTP TAXEeCTU B YyCBOEHNN 3HaHW, B hopmmposaHum yMeHVII7I n
HaBbIKOB NIEXWT B BaleWn I'IOCJ'IG,D,yPOLLI,GVI CaMOCTOSTENbHOM pa60Te. CTy,D,eHTbI OOJI>XKHbl MOCTOAHHO NOTOBUTbLCA K
nekunsam, cCeMMHapCKnM, NPpakTU4eCKnM n Ha60paTOprIM 3aHaTuAM. B atol pa60Te MOryT NOMoO4b yqe6H|/||<|/|, CMncok
KOTOpPbIX NpenoaaBarte/ib Ha3blBaeT HA NepBbIX 3aHATUSAX. MNomnmo peKOMeHﬂyeMOIZ nmtepartypbl, NeKTop oaet
npo-rpammy ancumnnumHbl, B KOTOpOIZ M3N0XeHbl OCHOBHbIE pa3ae’bl 1 BOMNPOChI AN KOHTPONA 3HaHW.

Nekuuns.

Nexuus - ycTHoe cucTeMaTyeckoe 1 nocnenoBaTensHoe U3NoxeHne Mateprana no u3yvyaemon gucumunnuHe. Jlekums
3aknaabiBaeT OCHOBbI Hay4HbIX 3HAHWI, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbBIMU Hay4HO-TEOPETUYECKUMY MONOXEHNSIMU,
C MeToJonorueit gaHHoi Hayku. Jlekums - ocHOBa ANsi AanbHenlei camocTosiTeNnbHoM paboTsl. Ha nekuum
ocyllecTansieTcs obweHne CTyAeH4YeCcKoi ayauTopun ¢ BbICOKOKBaNMAMLMPOBaHHLIMM IEKTOPaMU, Y4EHbIMY,
neparoramu, crieumanicTamMm B onpeaeneHHon oTpacnu Hayku. JTekumns Bol3biBaeT 3MOLIMOHANbHBIV OTKMK ChywaTenen,
pa3BuBaeT MHTepec ¥ NboBb K Byayler Npogeccuu.

NexTop UCNoNb3yeT Ha NEeKLMSX He TONbKO MaTepuan y4ebHUKOB, HO 1 MPUBNEKAET MHOMO AOMONHNTENbHbLIX CBEAEHNA,
W3M0XEHHBIX B HAY4YHbIX paboTax (MOHOrpadousix Unu CTaTbsix) NN B ero COBCTBEHHbBIX UCCNELOBATENbCKMX TPYAAX.
CTyLeHT NepBoro Kypca He B COCTOSIHWM FyHOKO OCMbICIMTL BECb NPEACTABMEHHbIV B NEKLMSX MaTepran, He nocewas
NEKLMOHHBIX 3aHATWI. [103TOMY 0COBEHHO HA NMEPBOM KypCe BaXXHO HE MPO-MycKaTb NEKLUW, FOTOBUTLCS K HM (3apaHee
MOCMOTPETb TEMY NEKLUW, MOYMTATb Y4€BHMKN, OTMETUTb A1 cebsl KNoYeBbIE MOMEHTbI, COCTABWUTb BOMPOCHI IEKTOPY) U
HanpsiXeHHO, akTMBHO paboTaTb B TEHEHWE BCEro y4ebHOro 3aHsaTus. B 4em 3aknioyaetcs pa-6ota cTygeHTa Ha nekuum?
Mpexne Bcero, B YETKON OPraHN30BaHHOCTY CBOEN aesaTenbHocTU. CTapaiTech He onasapiBaTb HA NEKUMIO: B NepBble
MUHYTbI 3aHATUI 0O BSABASIETCS TEMa, NnaH nekumn. Cnywanue nekuum TpebyeT HanpPsIXXEHHOro, COCPELOTOYEHHOIO
BHVMMaHUS, NO3TOMY HALO NMPUIOTOBUTLCS K 3anvcy [O Havana 3aHaTuid. Ytobbl nerde 3anoMHWTb u3naraeMblii Matepuan,
Heobx0O1MO ero MoHsTb, Pa306PaTbCsl B CUCTEME HAYYHbIX MOHSATUIA, KOTOPYIO AaeT nektop. [yTv n3noxeHns B nekuum
MoryT 6bITb pas-nuuHbIMK. VHorna npenoaasatenb BolbMpaeT MHOYKTUBHBIW MyTb, T.€. BHAYaNe u3naraet KOHKPETHbIE
hakTbl, 0606WwaeT nx, packpbiBaeT CyLWHOCTb NOHATYS, AaeT ero onpeaeneHue. Ipyroi nyTs 06pasoBaHnst NOHATUIN -
LeyKTUBHbIA: NEKTOP BHayane onpenensieT Hay4Hoe NOHSATVE, a NOTOM AaeT 00 bSCHEHWS, MPUBOAUT KOHKPETHBIN
dakTnyeckuin matepman. Ecnu ynosmTb nyTb U3NoXeHNs Matepuana, T0 CTAHOBUTCS Nerye NoHATb MbICIb
npenonaeaTenst u NPOHUKHYTb B copaepxaHue nekuuu. Obpallaite BHUMaHWE Ha ONpeaeneHne NoHATUN.
PekomeHayeTcs ons nx ycBoOeHMs COCTaBnATb rnoccapuii (Cno-sapb).

WccnenoBaHnsa Ncuxonoros nokasanu, 4To 60/blioe 3HaYeHVe B MOHUMaHNK, 3anoMUHaHUU U MCTNONb30BaHUN
NEKLVMOHHOro Mateprana MMeeT BHYTPEHHee COCTOSIHUE YeNoBeEKa, ero AMOLIMOHANbHOE OTHOLWEHME K NeKLUN.
YcTanocTb, NoLaBNeHHOe HACTPOEHMe, BSNOCTb - 3aTPyLHSIIOT BOCNpUsTMe MaTtepuana. Hanpotus, 604pocTb, LeN0OBOA
Ha-CTPOWi, FOTOBHOCTb K paboTe cnocobcTeytoT Gonee YETKOMY 1 SSICHOMY BOCMPUATUIO ero. Bo BpeMs cnywaHus nekuumi
JOMKHa BblTb NCKXONOrnyeckas ycTaHoBKa Ha 3anoMyHaHWe OCHOBHbLIX UAen nekumn. Takum 00pasoMm, crywaHue Nekuui
- 3TO CNOXHbIA NCUXONOMMYECKIA NPOLIECC, B KOTOPLIV BOBNEYeHa BCS NMMYHOCTb CyWaloLWero: ero coaHaHue, Bons,
namsiTb, 3BMOLMU. DTO HE NACCUBHOE COCTOSIHME YENoBeKa, a HanpoTUB, CO-CTOSIHNE aKTUBHOW, HaNpPSXXeHHOM
L0eaTeNnbHOCTH.
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CnywaHve y4ebHon nekuum - 3To HeoBX0AMMOE, HO HE [OCTATOYHOE YCNOBME CO3HATENBbHOMO M MPOYHOr0 YCBOEHMS
3HaHwWiA. Jlekunio HeobXoaUMO 3anmcarthb - TONbKO TOrAa NeKUmMsl CTaHeT UCTOYHUKOM AN OaNbHelWel CaMoCTOATeNbHOM
paboTbl, paboTbl ¢ y4ebHUKaMU 1 Hay4HOW NuTepaTypoii. KOHCNeKTUpoBaHue Nekumnn - aTo CNoXHoe aeno, Tpebylollee
yMeHWi1 1 onbiTa. He oropyaiitech, ecnv XopoLo 3aKOHCNEKTUPOBaThL NeKUUo BaM cpasy He yaanocb. CywecTByioT
HEeKOTOpble TUMUYHbIE OWWNOKN CTYOEHTOB-NEePBOKYPCHMKOB B 3anMchbiBaHMN Nekunid. HekoTopble BUOAT OCHOBHYIO LieNb B
TOM, 4TOBbI 3anuMcath IEKLMIO NMOMHOCTLIO, CNOBO B C/IOBO, HE BAYMbIBASICb B COAEPXaHne Matepuana, onmpasicb TONbKO
Ha CBOI NamsaTb. M cTouT 3abbiTb 0AHO UM HECKONBKO CNOB, Kak 3anunck npepbiBaeTcs. CnnowHas 3anucb BO3MOXHa
TOMbKO B TOM Cny4ae, ecnu nperogasaTenb OVKTYeT NEKUUOHHbIA MaTepuan. Ho OMkToBka oenaet U3noxeHue
00HO0OPAa3HLIM 1 YTOMUTENBHBLIM, U METOAUKA BbICLIEN WKONbl HE PeKOMeHOyeT Takol cnocob nanoxeHusi. CtpemneHune
3anvcarb NeKUMio CNOBO B CNOBO OTBNEKAET cnyliaTens oT 064yMblBaHUSI NEKLIMOHHOIO MaTepuana. Hegapom cTyoeHTbl
roBOPSIT, YTO TPYAHO COBMECTUTL U 3anucb, U 0bayMbiBaHue. [TocTeneHHo Takoe yMeHue nNpuaeT, ecnm Bol OyneTe
CTPEMUTbLCS K 9TOMY LieNeHanpaBieHHO 1 NOCTOSIHHO.

Lpyrve cTyneHTbl, HA0BOPOT, 3ANUCHIBAIOT NEKLMIO OYEHb KOPOTKO, OTAENbHBIMU WTPUXAMU, TaK YTO UX 3arMCU HE MOTYT
6bITb MaTEPMANoM 415 MOBTOPEHUS. B Takoi n3nuilHe KpaTkoi 3anmcu TpyaHo pasobpaTbCs yXe HEKOTOPOE BPEMS
cnycts. [lns 3anvcu Bo3bMuTe 0BLLYt0 TETpadb 1 coenanTe nons 4ns pasnvyHbiX 3aMETOK BO BPEMS 3anMCU: Hanpumep,
3HaK BOCKNMLAHUS (OTMETKa 0COBO BaXHbIX MOMEHTOB), 3HAK BONPOCA (4TO-TO HE MOHSNN, U 3HAK HAMOMHUT BaM, 4TO K
LaHHOMY MONOXEHWIO HALO BEPHYTLCS) U T.M.

Kaxoon nekumn npuceameainte cBO NOpsAKOBbIA HOMEP, YTOBbl 3HATh, CKONBbKO Nekuuii BMewaeT B cebs fLaHHbI Kypc 1
B CNy4ae nponycka Nekumn no yBaxuTenbHOW npuymHe, He 3abynpTe NOTOM BOCNONHWUTL 3TOT npoben. Onsa kaxaon
nekuun 3anucbiBanTe TeMy, NnaH u nutepatypy (06s13aTenbHy0 1 OMONHUTENbHYI0), PEKOMEHLOBAHHYIO
npenonasaTenem.

CokpalleHHas 3anucb nekumn Tpebyet yMeHnst 0TnnYaTh rnaBHblii Matepran oT BTOPOCTENEHHOIO, UNMIOCTPATUBHOTO,
onucaTenbHoro. To4HO, NoapPoBHO Bbl 3anMckiBaeTe POPMybl, TEOPETUYECKME MONOXEHNS, 3aKOHOMEPHOCTH, BbIBOAbI,
HOPMYMPOBKM MOHATUIA. JTekTop 0BbIYHO CO3aaeT YCNOBUS ANt LOCNOBHON 3aMMCK OCHOBHbIX MONOXEHWA: 3ameansieT
TEMM YTEHUS, MOBTOPSIET OOHY U TY XE MbIC/b HECKONBbKO pa3. TOYHO HYXXHO LenaTb 3apMCOBKMN rpadoukoB, cxeM. 3anuch
(haKTMYeCKOro, onucaTenbHOro Matepuana oenaeTcsl KOPoTKo, NAaKOHUYHO. IHOMAa MOXHO TONbKO Ha3BaTb NPUMEP,
hakT, cobbiTre. Ons Toro 4Tobbl KOPOTKO 3aNMCaTb HECKONBKO PPa3, NMONOXEHNA, HAAO CTPEMUTLCS HAWTU FNABHYHIO
MbICIb, F1aBHOE CMIOBO, MHOFAA 3aMEHUTL BbIpaXXeHWe NekTopa 'cBoMMU CroBamu'.

Nekumns 3anucaHa. Bctaet Bonpoc: kak paboTtath ¢ nekuuei B fansHelwem, nocne nepeoro ee Bocnpusatus? OtaenbHble
CTYLEHTbI, MONb3YSAChb TEM, 4TO Npenofasartesb Ha 3aHATUM Janeko He Bcerga cnpawmsaeT Matepuvan npegblaywen
NIeKLMM, OCTaBNAOT fanbHelyo paboTy Hal NeKUMOHHbIM MaTepuanom Ha Byaylee, MOXeT bbiTb, Ha Bpems ceccuu. U
9Ta ownbka CTaHOBMTCS HaYanoM oTcTaBaHus B ydebe. [ins Toro 4tobbl nekums Obina ycBoeHa CO3HATENbHO U OCHOBHbIE
€€ MONIOXEHMsl 0CTaNUCh B NAMSTU NPOYHO, HAAO0Mr0, HEOBXOAMMO 3aHMMATLCS CUCTEMATUYECKU, B TEHEHUE BCErO
CEeMecCTpa; NEeKUMI0 Xe Hao 0653aTenbHO NOBTOPUTL B Brivxaiillee BpEMS Nocne ee NepBUYHONO BOCTIPUSTUS.
MepeunTaiiTe nekuuo, CONOCTaBbTE MaTepuan nekumMm ¢ Matepuanom ydebHuka, 4ononHUTe NponyleHHoe, npoaymainTe
TE MONIOXEHMS, KOTOPbIE OCTANUCH HEMOHATHLI. Kpome y4ebHMKOB, B paboTe Han nekumel MoryT notpeboBaTbes
pasfnnyHble crpaBoyHble Nocobus: TabnuLbl, CNoBapu, SHUMKIONEANYECKME N3AAHNS, INEKTPOHHbIE pecypckl. PaboTa
Hap nekumei He TONbKO cnocobCTByeT rnyboKoMy, CO3HATENbHOMY M MPOYHOMY YCBOEHUIO Matepuana, Ho 1 roToBUT
CTyLEeHTa K BOCMPUATUIO crnedytowen nekuuun. B Takux npeamertax, kak MatemMaTtuk, puanka, XumMns n gp. Kaxagyo
nocnenyLLyto TeMy NEKLMN HEBO3MOXHO NOHSATb 6e3 3HaHUS Npenblaylieid. 3aHnManTech kaxaplii neHb! CocTasnsiite
YETKUIA PEXUM OHS, Kyaa BXoaunmn Obl exefHEBHble 3-4 yaca CaMOCTOSITENbHbIX 3aHATUIA ANs NPOOUIBHOMO NpeaMeTa.
Cobnopaiite nopsinok Ha paboyem cTone, YTobbl kaxaas kHura n TetTpaapb 6bina y Bac nof pykoi, v Bbl bl He TpaTuau
BPEMS Ha MOWCKM HYXHbIX BaM KHUI. Bce 8T0 MOMOXET BaM YCTAHOBUTb CUCTEMY CaMOCTOSITENbHbIX y4eOHbIX 3aHATUIA, a
9TO - 3a/0r ycnewHoi y4yebbl B BY 3e.

PaccmoTpum HekoTopble NpueMbl YCKOPEHWS 3annuceri, KoTopble Bam NOMOryT C3KOHOMUTb BPEMS NPY KOHCNEKTUPOBaHNM
nekuuid. OT coKpaleHnin HENb3s 0TKA3bIBATLCS OAXe ECNW NEKTOP rOBOPUT MELNEHHO; BbipaboTas CBOIO CUCTEMY U
NpuoBpeTs HEKOTOPbIN OMbIT, Mbl MEPECTAEM UX 3aMeyaTb NPW YTEHNMW. 3annCbiBasi HE MEXAHUYECKW, Mbl CTapaeMcs
OCMbICIUTb Matepurarn, a ecnv 4To-TO He MOHSATO - CTaBMM Ha Nnone 3Hak Bo-npoca (?) u octasnsem nyctoe MecTo Ans
MocnenyowWero yTouHeHus 3anucu. JlIekTop npu N3noXeHnn mateprana nonb3yeTcs BCeMU B0raTcTBamm pycckoro
A3bIKa, @ CTYOEH-TaM PEKOMEHOYEM NOAMEHSATb ANMHHbIE CrioBa 6onee KOpPoTKMMK unu Gonee yoobHbIMU LS CKOPONUCH
(Hanp., He aKCNepuMEHT, a ONbIT; He AMCKYCCUS, a CMopP; He CToNeTue, a BeK; He He3aMeannTenbHo, a ToT4yac, cpasy; He B
HEKOTOpbIX Cny4yasix, a UHorna), a 6elBaeT LOCTATOYHO Y OOHOro TMpe. BMecTo BBOAHbIX CNOB nekTopa Tuna: 'Cnenyert
06paTnTb 0coboe BHMMaHME Ha cregytollee sieneHune’, ctyneHT ctasut N.B.(oT Nota bene (nar.), 1.e. 3ameTb Xxopowo) u
3anucbIBaeT CyTb SBNEeHUSA. Y L0OHO NCMONb30BaTh KOPOTKME CNOBA TaKXe U3 NATUHCKOrO Y MHOCTPaHHbIX S3bIKOB.

BonblNHCTBO NeKUmnii B HacToswWwee BpemMsa 4YntaroTcsa B COnpoBoXaeHUn I'IpGSGHTaLI,I/IW NEeKTop NnoKasblBaeT LBETHbIe
cnangpl, roe npueeneHbl OCHOBHbIE OnpeneneHnsa, CXxembl 1 UNNOCTpaunn SaKOHOMepHOCTeIZ, NnosCHAWMe npuMepbl.
Kak npasunno, 3JIEKTpoHHAaA BepCcus I/IJ'IJ'HOCTp&LI,I/II7I nekuumn OOCTynHa CTyaeHTam ons nquue|7| NnoAroToBkMN K CEMUHAPCKUM
3aHATUAM N 3K3aMEHY. Ho 310 HM B KOEM Cny4yae He OTMeHseT o0b6s13aHHOCTH CTYOEeHTOB KOHCNEKTNpPOBAaTb TEKCT nekuun.
BO-I'IepBbIX, Ha cnampax naneko He scerga npuneeneHbl KOMMEHTapun K pUCyHKaM 1 cxemam - OCHOBHas 4aCTb Matepunana
nanaraeTc4a NeKTopom yCTHO. BO-BTOprX, npwn KOHCNEeKTnpoBaHM BO BpeM4 nekumnn y4acTteytoT OOHOBPEMEHHO ClyxoBas,
3putenbHas N MexaHn4eckas namMsaTb - 3TO NO3BOJ/INT BaM nervye yCBOUTb Matepuan B Te4eHne yqe6Horo rooa un
npoAeMOHCTPMpPOBaTb 3HAHNA HA 3K3aMeHe.

MeToamnyeckne yKa3aHus K BbINMOJIHEHUIO KOHTpOl'IbHOI7| pa6OTbI

KOHTpOﬂbHaFI pa60Ta SABNISETCA O4HOW N3 COCTaBNAIOWMX yqe6H0|7| nesaTenbHOCTU CTyAeHTa No oBnageHuto 3HaHNAMN. K
€€ BbIMOJIHEHNIO HEO6X0ANUMO NPUCTYNUTb TONbKO no?cne n3y4yeHna Tem oucumnnunHbl.
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Llenbio KOHTpOﬂbHOI7I pa6OTbI ABNAETCA onpeneneHna Kka4ectea yCBOEHUA NNEKUMOHHOIo Martepumana n 4actm
OncunninHbl, I'Ipe,D,Ha3HaLIeHHOI7I Ona CaMOCTOATENbHOIoO N3y4eHus.

3apnauu, cToswme nepeq CTyAeHTOM NpU NOArOTOBKE U HANWCAHUM KOHTPONbHON paboThl:
1. 3aKpenneHune Noy4yeHHbIX paHee TeOPETUYECKMX 3HAHWI;

2. BblpaboTka HaBbIKOB CaMOCTOSATENbHOM paboThl;

3. BbISICHEHVE NMOArOTOBIEHHOCTM CTyAeHTa K Oynylwei npakTuyeckon paborTe.

KoHTponbHble BbINOMHAOTCS CTYAEHTAMK B ayAUTOPWK, Nog HabnoneHnem npenogaeatens. Tema KOHTPONbHOM paboTbl
W3BECTHA ¥ NMPOBOAMTCS OHA MO CPABHUTENBHO HEAABHO N3YYEHHOMY MaTtepuany.

I'Ipeno,uaBaTenb roToBUT 3aaaHuns nnbo no BapuaHTam, nnéo nHonBnaoyanbHO ONg Kaxnoro CtyneHTa. Mo cooepXxaHuto
pa60Ta MOXET BKio4YaTb TeopeTI/I‘-IeCKI/Iﬁ martepuan, 3agadu, Tectbl, pac4eTbl U T.M. BbINOJIHEHUIO KOHTpOJ‘IbHOI7I pa6OTbI
npegwecTteyetT MHCTPYKTaX npenogaBarens.

KntoyeBbiM TpeboBaHMEM Npwv NOArOTOBKE KOHTPO/bHOM paboTbl BEICTYNaeT TBOPHECKUA NOOX0H, yMeHne obpabaTeiBaThb
1 aHaNM3npoBaTh MHGPOPMAaLMIO, feNaTb CAMOCTOSTE bHbIE BbIBObLI, 0O0CHOBLIBATH Le1ecoobpasHoCTb 1
9hPEKTMBHOCTb NpeasaraeMblx PEKOMEHAALMNIA 1 peweHunii npobnem, YHETKO 1 NOTMHHO M3faratb CBOW MbIC/N.
MonroToBKy KOHTPONbHON PaboThl CledyeT HauMHaTh C MOBTOPEHNS COOTBETCTBYIOWEro pasaena y4ebHrka, y4ebHbix
nocobuii No OaHHON TEME N KOHCMEKTOB NeKLNiA.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJIOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

MaTepmaano-TeXHquCKoe obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnnHe (Moaynto) BKNOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHns ons CaMOCTOATENBHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp Ona pacneyaTku pasgarovyHbix MaTtepuarnos.
MynbTumeauinHas ayautopus.
KomnbtoTepHbI knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobx0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3[aHVe TEKCTOBOW BepCUM NOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTene;

- CO30aHMNe KOHTEHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BO3SMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atowmxcsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CpencTs, obecrneynBarowmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGPOpMaLum, OpraHn3auum pasnmnyHbIX
(hOPM MHTEPAKTNBHOW KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4€eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOSHEHHBIX paboT,
NMpPoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ONs OpraHM3aummn GOopM TEKYILEro 1 NPoMeXyTOYHOro
KOHTPONS;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npodomno NOAroTOBKM "He NpenyCMOTPEHO".
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orpamma AUCLUMINHBI "ONEKTPOHHO-BbIYUCANTENbHBIE MallNHBI B XUMUYecknx pacyetax”; 04.03. nmns".
n "3 ";04.03.01 "X "

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.5 9neKTpOHHO-BbIYUC/TNTE/IbHbIE MALIMHBI B
XUMUYECKUX pacyeTax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MaTtemaTtnyeckas o6paboTtka pe3ynbTaToB XMMUYECKOro aKCreprMeHTa: y4ebHo-meToanyeckoe nocobve ons
nexkuunoHHoro kypca 'Metponorus' / KasaH. (lMpusonx.) penep. yH-T, Xum. uH-T um. A. M. Bytneposa; [cocT.: H.A.
Ynaxosud, M.I. Kyteipesa, J1. . Wangaposa, 0. L. CanbHukos].?KasaHb: KazaHckui (lMprBonxckuit) dpenepanbHbiii
yHusepcuteTt, 2010.759 c.

2. MatemaTunyeckas obpaboTka pe3ynbTaToB XMMUYECKOr0O 3KCNEPUMeHTa:y4ebHO-MeToAnYeCKOe nocobre ans
NeKUMOHHOro kypca 'MeTtponorunsa'[9nekTpoHHbIl pecypc] /H.A. Ynaxosuy, M.T. KyTbipeBa, J1.I". Wannaposa, tO.U.
CanbHukoB.- KasaHb: KazaHckuii (Mpreonxckuit) @enepansHblil yHueepcutet, 2010. - 60 c.

Pexum poctyna: http:/kpfu.ru/docs/F910466741/Mat_ekperiment.pdf
3. Typeukuii B. A.MaTtematnka n nHcopmatuka: YuebHuk / B.4. Typeukuii; Ypanbckuii rocyfapCTBEHHbIV YHNBEPCUTET

uM. A.M. lopbkoro. - 3-e nag., ncnp. u gon. - M.: UH®PA-M, 2010. - 558 c.:
http://znanium.com/bookread2.php?book=206346

JononHuTtenbHas nuteparypa:

1. YyebHo-mMeToamnyeckoe nocobue no NHdopmatnke / KazaH. cdoenep. yH-T; [aBT.-cocT.: B. M. HaceiptauHos, B. E.
Kocapes].?KazaHb: KasaHckuin yHuBepcutet, 2011.7132 c.

2. TarapuHos O.A., Hemtapes A.B. OHnaiiH NouCKoBbIE CUCTEMbI HAYYHOM MHPOPMaLUK. / y4eBHO-MeToAMYECKOE
nocobue. - KazaHb: KazaHckuii (Mpusonxckuii) goenepanbHbiin yHuBepcutet, 2013. - 30 c. MoapobHocTu:
http://kpfu.ru/publication?p_id=72662

3. BeeneHune B xeMouHdopmMaTtuky : yyebHoe nocobue / T. . Maoxupos, . N. BackuH, L. C. AHTunuH, A. A. BapHek .?

KasaHb : [KazaHckuii yHuBepcmuTeT], 2013 .7 ; 20.[4. 1]: KoMnbloTEPHOE NPEeACTaBNEHNE XMMUYECKMX CTPYKTYp .? 2013 .7
173 c.
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orpamma AUCLUMINHBI "ONEKTPOHHO-BbIYUCANTENbHBIE MallNHBI B XUMUYecknx pacyetax”; 04.03. nmns".
n "3 ";04.03.01 "X "

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.5 9neKTpOHHO-BbIYUC/TNTE/IbHbIE MALIMHBI B
XUMUYECKUX pacyeTax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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