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1. OBIIASA XAPAKTEPUCTUKA MOAYJISAA Hayuno-dyHnaMmeHTaJbHbIC OCHOBBI
npogeccuoHANIbHOI 1eSITeIbHOCTH

1.1. AHHOTaIUA COIEPKAHUSA MOTYJISA

Monayne «HayuHo-(hyHIaMeHTaIbHBIE OCHOBBI MPO()ECCHOHATBFHON NESTETbHOCTH» BKIIOUEH B
y4eOHBII TUIaH 00pa30BaTEIILHON MPOTPAMMBI, PEATH3yEeMOH MO0 CAaMOCTOSITEIILHO YCTAHOBIICHHOMY
obpazoBatenbHOMy cranaapry (CYOC) VPOV, um cocrouT w3 mucHUIUIMH «MaremaTuka» Hu
«®Pu3ukay».  JIUCHMIUIMHBI ~ COCTaBJSAIOT  OCHOBY  IOATOTOBKM  HH)KEHEPOB,  SBJISSACH
dbyHgamMeHTaNbHOM 0a301, YCHENIHOW NeATeNbHOCTH WHXKeHepa Jitoboro mpodwmis. B mporecce
oOyueHusi STUM AMCLUUIIIMHAM (OPMUPYIOTCS HAydYHOE MHMPOBO33pPEHHE, BIAACHUS (PU3UKO-
MaTeMaTHYEeCKUM anmnapaToM U MeToJaMu (DU3MUECKHUX HCCIEIOBAaHUI C LEIbI0 YCIEUIHOTO
OCBOEHUS CIIEUUANBHBIX NUCUUIUIMH. HTerpupoBaHne 3HaHUNA O MPUPOJIe MaTepuu, HU3MUECKUX
3aKOHOB U BJIaJIeHHE (U3UKO-MaTEMaTUUECKUM allapaToM B CMEXHbIE HAYKHU MTO3BOJISIET CTYAECHTY
panoHanbHee U 3¢ (EeKTUBHEE HCIO0JIb30BATh MOJYyYEHHbIE B X0J€ OOy4eHMs] KOMMETEHLUU IS
pelieHus npodeccuoHalbHbIX 3aa4.

1.2. CtpykTypa u 00beM MOy

Tabnwmmna 1.
O0beM JUCHUILINH @dopmMa UTOroB oM
Ne T T T s—————— MOAYJIA ¥ BCETO NMPOMEKYTOYHOM aTTecTaluu
n/n P ¥ MOayJisl B 3a"1€THBIX 10 JMCUMIIMHAM MOAYJISl M B
€AMHMLIAX H yacax 1eJIOM 10 MOJYJI10
1. | Maremarnka 10 3.¢./ 360 uac. DK3aMen
2 dusnka 8 3.e. /288 uac DK3aMeH
UTOI'O o moAaymo: 18 3.e./ 648 ygac. He MpeTyCMOTPEHO
1.3. Iocsien0BaTEILHOCTH OCBOCHHS IMCHUILIMH B MOTYJIe
HpepeKBH3HTbI U IMOCTPEKBU3UTHI B KemarenpHo IpeaAmCeCTBOBAHNC MATCMATUKN, HO
MoayJje AUCHUIITIMHBI MOAYJIA MOT'YT U3Y4aThCs U ITapaJlJICJIbHO

KopexkBu3uthbl Martemaruka, Qpusuka

1.4. PacnpenejieHre KOMIETEHIUI 10 JUCHMIIIMHAM MOAYJIS, IVIAHUPYeMble
pe3yJIbTaThl 00y4eHHS 110 MOLYJIIO

Tabnuma 2.
Ilepeyenn
Koa n HammeHoBaHue
AUCHUTILINH [Inanupyemble pe3yibTaThbl 00y4eHHs
KOMIIeTEeHIIUH
MOyl
Martematuka YK-1. Cnocoben IIpoBepsiemMble pe3yabTaThl 00ydEHHUS 110
OCYIIIECTBISITH TIOUCK, AUCIATITAHE.
. DopmynupoBaThb
KPUTHUYECKHI aHaJN3 U CHHTE3




uHbOpMAIINH, IPUMECHSTh
CUCTEMHBIN TOIXO0JT JUIst
peIICHHS TOCTABJICHHBIX
3ajad4.

YK-2. CriocobeH onpeaensiTh
KPYT 3aJ1a4 B paMKax
MIOCTABIICHHOM IICIIN 1
BBIOMPATh ONTUMAJIbHBIC
CIIOCOOBI MX PEIICHUS, HCXO IS
U3 JCWCTBYIOIMX PABOBBIX
HOPM, UMEIOIIUXCSI PECYPCOB U
OTpAaHUYECHUH.

YK-3. Cnocoben
OCYIIIECTBIISTH COMATHHOE
B3aHMMO/ICHCTBUE U
peaIn30BBIBATH CBOIO POJIb B
KOMaHJI€.

YK-6. CriocobeH ympaBisiTh
CBOUM BPEMECHEM,
BBICTPANWBATh U PEaTU30BaATh
TPACKTOPHUIO CAMOPA3BUTHS Ha
OCHOBE IIPHHIIAIIOB
00pa3zoBaHus B TEUCHHUE BCEH
KU3HH

YK-9. Cnoco6eH BBHITIOIHATH
TOMCK, 00pabOoTKy, epeaaqy
1 XpaHeHHe uHopMaIuu B
uudposoii hopme ¢
HCII0JIb30BaHUEM
COBPEMEHHBIX TEXHUYECCKHX
CPEICTB, KOMMYHUKAIIMOHHBIX
CEPBHCOB U
npodeccuoHaabHBIX 0a3
JAHHBIX C YYETOM TpeOOBaHUI
UH(GOPMAIMOHHON
0€30MacHOCTH B paMKax
JIENCTBYIOIIETO
3aKOHOJATEIbCTBA

OIIK-1. Cnocoben
(dhopMynupoBaTh U perniaTh
3a/1a4y, OTHOCSIIHECS K
npodeccruoHaIbHON
NeSITeNbHOCTH, TPUMEHSISI
(dbyHIaMeHTalIbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS IPUPOIBI, UETOBEKA
1 0o0I1IIecTBa.

OIIK-2. Cnnocoben
(hopManu30BBIBATh U PEIIATh
3a/1a4i, OTHOCSINHECS K

® OCHOBHBIE MOHSTUS U TEOPEMBI JIMHEHHOU
areOpbl U aHATUTUYECKON TEOMETPHH;

L4 OCHOBHbIC IIOHATHA n TCOPEMbI

mhGepeHIIMATBHOTO ¥ MHTETrPAIBHOTO

UCYMCIIEHUS (PYHKIMI 0JTHOM IepeMEHHOI];

® OCHOBHBIE TIOHSATHSA u TEOPEMBI
T GepeHIMATBHOTO UCYUCTCHUS (PYHKIHNA
HECKOJIbKMX TIEPEMEHHBIX;
® OCHOBHBIE TIOHSATHSA u TEOPEMBI
mddepeHIMaNBbHBIX YPaBHEHUH U CHUCTEM
mddepeHnanbHBIX YpaBHEHUH.
Boruucnare
®  ONpeeTUTENy,;
®  [peeibl U MPOM3BOJIHEIC,
®  HEONpe/IeIeHHBIE,
HEecOOCTBEHHbIE HHTETPaJIbl;
®  YaCTHBIC IPOU3BOMHBIC, MM EpEHITHABI.
Beoinonusats
e  JIeiiCTBUA Ha/l MAaTPUIIAMU;
®  JICICTBUS HAJ| BEKTOPaMH.
Pemats
®  CHUCTEMBI JINHEWHBIX YPaBHEHUIA;
o muddepeHIInanbHbIC ypaBHEHUS,
e cucreMsl aubdepeHInaIbHBIX YPaBHSHUH,
CocraBinsth
e  ypaBHEHHUS NPSIMOHU U INIOCKOCTH;
¢ KAHOHMYECKHE YPaBHEHMS KPHBBIX BTOPOTO
HOpsAKa U IOBEPXHOCTEH BTOPOTO MOPSKA.
HccnenoBats
o  (pyHKIIHML
Ctpontsb
®  KpHBBIC BTOPOrO MOPSIIKA;
®  TIOBEPXHOCTH BTOPOTO MOPSIIKA;

e rpaduKn QYHKIUH.

OIIpe/IeIICHHBIC,

Haxomute
e UIMHY [yrd, IUIOMAAN IUIOCKUX QuUryp,
00BEMBI TE;

® OKCTPEMYM U YCIIOBHBIN SKCTPEMYM (DYHKITHIA
HECKOJIBKHX TIEPEMEHHBIX;

JleMOHCTpUpOBaTh HABBIKU U OIIBIT

e  peLICHUS JTMHEHHBIX AIreOPandecKhx
YpaBHEHUM;

®  [IOCTPOEHHS KPUBBIX BTOPOTO MOPSIIKA U
MIOBEPXHOCTEH BTOPOTO MOPSIIIKA;

®  BBIYMCIICHUS PEIEIIOB U IPOU3BOAHBIX;

®  BBIYMCIICHUS HEOIPECICHHBIX,
OIpeeeHHbIX, HeCOOCTBEHHBIX
MHTErPajioB;

e pemreHus TudepeHInaIbHBIX yPaBHEHUH
u cucteM aupdepeHnaIbHbIX YpaBHEHHH.




npodeccrnoHaIbHO M
ACATCIIBHOCTH, UCIIOJIb3Ys
MCTOAbI MOACTIUPOBAHUA U
MaTeMaTU4eCKOTo aHaJIH3a.
OIIK 3. Cnoco0eH MpoBOAUTh

HCCIIEIOBAHUS U U3BICKAHUSI
JUIS PEIIEHUS TPUKIIAIHBIX
MHXEHEPHBIX 33]1a4
OTHOCSIIMNXCS K
npodeccHoHATBHO N
NeSITeIbHOCTH, BKJIIOYast
MIPOBEJACHUE U3MEPEHUH,
IJIaHUPOBAHUE U TOCTAHOBKY
9KCIIEPUMEHTOB,
MHTEPIPETALNIO MOTYyYEHHbIX
pe3yabTaToOB.

duzuxka

YK-1. Cnocoben
OCYUIECTBJIIATH MTOUCK,
KPUTHYECKHUM aHAJIN3 U CUHTE3
nHpOpMaLHHU, TPUMEHATh
CUCTEMHBIN NOIXO, IS
PEILIECHUS TOCTABJIEHHBIX

3aj1ad.

YK-3. Cnocoben
OCYILECTBIIATH COIMATBHOE
B3aUMOJICHCTBHUE U
pealli30BBIBATH CBOIO POJIb B
KOMaH/I€.

YK-6. CniocobeH ynpaBisiTh
CBOUM BPEMEHEM,
BBICTPANUBATh U PEaTU30BaTh
TPACKTOPHUIO CAaMOPa3BUTHS Ha
OCHOBE IIPHHIIUIIOB
00pa3oBaHus B TCUCHUE BCCH
JKU3HH.

YK-9. CniocoO¢eH BBIMOJIHATH
MOUCK, 00paboTKy, epeaauy
U XpaHeHue nH(opMaIiH B
nudposoii hopme ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX TEXHUYECKHUX
CPEICTB, KOMMYHUKAIIMOHHBIX
CEpBHCOB U
npodeccuoHaIbHBIX 0a3
JAHHBIX C YUETOM TpeOOBaHUN
MH(pOPMAIMOHHOM
0€30I1aCHOCTH B paMKax
JIEACTBYIOLIETO

B pe3ynbTaTe 0CBOCHUS U CIUIIIINHBI

CTYJICHT JIOJDKEH
3HaTh

aJICKBaTHYIO HAY4YHYIO KAPTUHY MUPaA
Ha OCHOBE (yH/IaMEHTAJIbHBIX
MIOJIOXKECHHI, 3aKOHOB 1 METOJIOB
(bU3HYECKUX HAYK;

COBpPEMEHHYIO 0a3y MpOCTEHIITNX
U3MEPHUTETBHBIX MPUOOPOB.

DopMyIUpPOBATh:

dbyHIaMeHTaIbHBIC (OCHOBHBIC)
TIOHSATHS, 3aKOHBI U MOJCIH (PU3HKH;
OCHOBHBIC IIPUHIIUATIBI U3MEHEHHUS
(U3UIECKOTO COCTOSTHHI MaTepPHH U
MPOIIECChI (CIIOCOOBI, IyTH) 3TOTO
U3MCHCHHSI.

BOCHpOI/ISBO,Z[I/ITLZ

OCHOBHBIE PUHIIUIIBI IPOBEICHUS
(U3UIECKOTO IKCIIEPUMEHTA, METOIbI
U3MEPEHUH pa3InyHbIX (PU3NICCKUX
BEJIMYUH U 00pabOTKH
AKCIIEPUMEHTAIBHBIX PE3YJIbTATOB;
METO/IbI HCCTIEIOBAHUS U pacyera
MEXaHUYECKUX, TEPMOTUHAMUYECKUX H
INEKTPUYECKUX CUCTEM.

BrIIBIATE:

(bU3NYECKYIO CYIIHOCTh MPOoOIIeM,
BO3HHKAIOIINX B X0JI1€
npoQecCHOHATBHOM AeATETBHOCTH, U
UCIIOJIb30BATh JUIS UX PEIICHHS
COOTBETCTBYIOLIUH (PU3UKO-
MaTeMaTU4ecKui amnmapar.

AHanM3UpoOBaTh:




3aKOHOJATEIbCTBA ® HAayYHO-TEXHHYECKYIO HH(OpMaIuIio,
OIIK-1. CnocoGen CBSI3aHHYIO C (PU3UYECKUMHU METOIaMHU
(bopMyaMpoBaTh U pelaTh pemeHus npodeccHoHabHBIX 3a/1a4;
3aa4u, OTHOCSAIIUECCS K ] (pmnqecxne SABJICHUS B TEXHUYECKHUX
npodeccuonanbHon YCTPONCTBAX M CUCTEMAX;
JACATCIIBHOCTH, IIPUMCHSIS HpHMeH;[TI,:
(byHIAMEHTaIbHBIC SHAHAS ® 3aKOHBI PU3UKH I OOBSICHEHUS
OCHOBHBIX 3aKOHOMCPHOCTCHU q)H3quCKI/IX SIBJICHUU B IIPUPOJE U
pa3BUTHS IPUPOJIBI, YETIOBEKA TEXHUKE;
1 00IIecTBa. ® MeToabl PU3NKO-MATEMATHYECKOTO
OIIK-2. CriocoGen MOJICTIUPOBAHUS B KOHKPETHOM
(hopMann30BBIBATH U PEILIATh peAMETHOIT 0671aCcTH
3aj1au, OTHOCATIMCCH K e  METOJIbI PEIICHHS TUTIOBBIX
npodeCcCHOHANBHOM buznueckux 3anad;
ACATCIEHOCTH, HCTIOJIB3 YA e  METOJIbI IPOBEICHUS (PU3UUCCKUX
METOIbl MOJICTTUPOBAHUS U M3MEpEHHil;
2
MaTeMaTH9YEeCKOTO aHAIH3A. ¢  METOJbI KOPPEKTHOI OLEHKH
OIIK 3. Cnoco0eH npoBOANUTh OrPEIIHOCTH IPU NPOBEACHAN
HCCICAOBAHUA U U3BICKAHUA (U3UIECKOTO IKCIIEPUMEHTA.
IUTSL PEIICHHUST TIPUKIIaTHBIX Pemrats:
WH)KEHEPHBIX 3a7a4 ® KAa4YCCTBCHHBIC U KOJINMYCCTBCHHBIC
OTHOCSIIIXCS K du3ndeckue 3a1a41, UCTIONb3YS
. METO/Il MATEMaTHYECKOTO aHAITN3a.
npohecCuoOHATBHOU
[IpoBOIUTH:
NesITeNbHOCTH, BKIIIOYast
_ e u3MepeHus GU3NYECKUX BEIUUUH U
HPOBEACHNEC U3MEPCHNH, 00pabOTKy pe3yabTaToB SKCIIEPHMEHTA.
IIAaHUPOBAHUE 1 ITIOCTAHOBKY CamocTrosATensHO paboTaTh:
9KCIICPUMECHTOB, e ¢ y4eOHOH W CITPAaBOYHOM JIMTEPATYpPOH.
MHTEPIPETALNIO TOTYYEHHBIX
pe3yNIbTaToOB.

15. ®opma odyueHusn
OOyueHue 1Mo TUCIHUITTHHAM MOIYJISI MOKET OCYIIECTBIISTHCS B OUHOW U 3a0YHOHM (opMax.

2. COAEP/KAHUE N OBECIIEYHEHUE PEAJIM3ALIMU JUCIUIIJIMH MOAYJIA

2.1, JAUCHUIIVIMHA Marematuka

2.1.1. COIEPKXAHHUE JUCHUIIJINHbI «MaTemaTuka»

Kox Pa3pgen, Tema
Coaepxxanne
pa3aena JMCHMILINHBI
P1 Tuneiinas anre6pa u Martpuusl. Onpenenutenu. ObpaTHast Matpuia. Panr.

Matpuunsie ypaBHeHus. CucTeMbl TMHEUHBIX
anrebpandecknx ypaBHenuit (CJIAY). Meroa MaTpuuHOTO
ucuncnenus. opmynsl Kpamepa. Meron ["aycca.
CkansipHO€, BEKTOPHOE, CMELIaHHOE IIPOU3BEICHUS
BeKTOpOB. [Ipsamas Ha mockoctu. [IpsiMas 1 IOCKOCTh B
npocrpadcTse. Kpusble Broporo nopsaka. [loepxnoctu

AHAIIUTUYCCKAA rCOMETPUA




BTOPOTO IMOpsAIKaA.

P2

Huddepennmansaoe
WCYMCIICHUE (DYHKIIMI OTHOM
HIEpEMEHHON

Kommuiekcuble ynciia u aedctBus Haa HuMU (uau B P4).
[Mousitne ¢pynkuuu. OcHOBHBIE CBOMCTBa QyHKIMNA. [Tpenen
nocnenoBare’abHOCTH. [Ipenen ¢ynkuuu. HempepbiBHOCTH
GyHKIUH. [IpousBoHas byHKINH. [IpaBuna
Qg depeHIrpOBaHuUSI. Huddepenunan (GyHKIMH.
[IponsBoaHbie BeICIIMX NOpAAKOB. [IpaBwiio Jlomwmrans.
OkcrpeMyM  QyHKOMH.  BBIMyKIOCTH,  BOTHYTOCT.
ACUMITOTBHI. [Ipumenenune IIPOU3BOAHON JUIs
uccienoanus pyakuuii. @opmyna Teinopa.

P3

Hubdepennmansuoe
ucyMciIeHne QyHKINUN

HCECKOJIBKHUX HCpCMeHHBIX
(PHIT)

Yactuele mnpousBogHble. [uddepenunpoBanue ¢GyHKIMiA
HECKOJIbKUX  TEPEMEHHBIX. OJKCTPEMyM:  JIOKaJIbHBIN,
rJ100abHBIN, YCIOBHBIM. KacarenpHass mI0CKOCTh U
HOpMaJlb K MOBEpXHOCTH. [Ipon3BoaHAs MO HaNpaBJIEHHUIO.
['panueHT.

P4

NHTerpaiibHOE HCUUCIIEHNE
(GbyHKIMM 0THON epeMeHHON

KommnnekcHple umucna u aeWctBus Hajg HUMH (w1 B P2).
Heonpenenennslii  wHTErpas, €ro cBoHcTBA. MeTopl
nHTerpupoBanus. OmpeneneHHbli uHTEerpan. (CBOWCTBA
omnpenenenHoro mHTerpana. ®opmyna Herorona-Jleibauna.
[Ipunoxxenus onpeaenEHHbIX HHTETPAJIOB.

HecobcTBennble muTerpansl. MHTerpansl ¢ 0eCKOHEYHBIMHY|
npezesiaMHi, UX CBOMCTBA. MHTErpansel OT HEOrpaHWMYEHHBIX|
GyYHKIIUH, UX CBOMCTBA.

PS5

Judbdepenunanbupie
YpaBHEHHS

Hudbdepenumansupie ypaBHenus (YY) 1-ro mopsiaka: ¢
pa3aeNAIUMUCA TIEPEMEHHBIMU; OJHOPOIHBIC; B IOJHBIX|
muddepennmanax; muHeHbIC; bepHymm.
Hudbdepenunanbaple  ypaBHEHHUS  BBICHIUX  MOPSAKOB:
JOMYCKAIOUIMe  TMOHIKEHHE  TMOPSJIKa; JMHEIHbIE
OJTHOPOJTHBIE u HEOTHOPOIHbIE V. CucreMsn]
muddepeHnnanbHbIX YpaBHCHHH.

2.1.2. YYEBHO-METOJANYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHHUE
JAUCHUIIJIMHbBI MartemaTtuka

DJIeKTPOHHBIE pecypchbl (M31aHMSA)
1.

YMK-/I Ne10838 benoycosa B.1., EpmakoBa I'.M. Anre0pa, reoMeTpust U TEOpUs

g depeHnnanbHbIX ypaBHEHUI

http://study.urfu.ru/umk/umk view.aspx?id=10838

YMK-JI Ne10839 benoycosa B.11., EpmakoBa I'.M. Marematuueckuii aHanus
http://study.urfu.ru/umk/umk_view.aspx?id=10839

YMK-/] Ne12135 Kynukosa JI.b., MunbkoBa P.M., Muxanesa M.M., Onunnosa H.1O.,
Cumonosa A.C., Tpemena B.B., [lllykmuua H.B. Anre6pa u reomeTpust
http://study.urfu.ru/umk/umk_view.aspx?id=12135

YMK-JI Ne12022 babymkuna ['.B., KpaBuenko H.M., MunskoBa P.M., Muxanesa M.M.,
Yepasiauesa [ A., Uykcuna H.B. BexTopHslii ananus
http://study.urfu.ru/umk/umk_view.aspx?id=12022

YMK-JI Ne3956 MunbskoBa P.M. BekTopHslii aHanms3
http://study.urfu.ru/umk/umk_view.aspx?id=3956

YMK-JI Ne12136 babymkuna I'.B., KpaBuenko H.M., MunskoBa P.M., Muxanea M.M.,
Yepasinuesa ['.A., Uykcuna H.B. BexTopHslii ananus
http://study.urfu.ru/umk/umk_view.aspx?id=12136



http://study.urfu.ru/umk/umk_view.aspx?id=10838
http://study.urfu.ru/umk/umk_view.aspx?id=10839
http://study.urfu.ru/umk/umk_view.aspx?id=12135
http://study.urfu.ru/umk/umk_view.aspx?id=12022
http://study.urfu.ru/umk/umk_view.aspx?id=3956
http://study.urfu.ru/umk/umk_view.aspx?id=12136

10.

11.

12.

YMK-/] Ne10869 I'onukosa E.A., 3enxoB A.B., Kpapuenko H.M., MunbkoBa P.M.,
MuxaneBa M.M., Uykcuna H.B. /lononHurtenbHble raaBbl aareopbl
http://study.urfu.ru/umk/umk_view.aspx?id=10869

YMK-JI Ne10870 I'onmukoBa E.A., 3enkoB A.B., MunbskoBa P.M., Muxanesa M.M.,
UYepasinuesa [ A., Uykcuna H.B. [lononHuTenbHbIE I71aBbl MaTaHAIM3a
http://study.urfu.ru/umk/umk_view.aspx?id=10870

YMK-/] Ne10854 MunbkoBa P.M., Muxanesa M.M., Tpemiesa B.B., Uykcuna H.B.
MaremaTuka. ba3zoBas yacth, BeTBb 1
http://study.urfu.ru/umk/umk_view.aspx?id=10854

VYMK-]I Ne12023 MunbkoBa P.M., Ycnenckas E.A., Uykcuna H.B. Matemarndeckmit
aHaJIn3

http://study.urfu.ru/umk/umk_view.aspx?id=12023

M.A. Burypa, H.M. Pribanko, O.K. XpeodroBa {uddepenunansHoe ucuucienne GyHKIui
HECKOJIbKUX MTEPEMEHHBIX Y4eOHOE 3JIEKTPOHHOE TEKCTOBOE M3/IaHUE JIJISl MarucTpoB.
ExarepunOypr.2011. Undopmanrionnsiii nopran YpdV.

OcHoBHas JIUTEpaTypa

1.

Bcs Beicas matematuka ;@ YueOHUK utsi cTynaeHToB BTy30B. T. 1 / MUJL. Kpacuos, A.U.
Kucenes, I'.1. Makapenko u ap. — M. : Dautopuan YPCC, 2000 .— 328 c. Bes Bbicmias
MaTeMaTHKa : yueOHUK JJisi cTyAeHToB BTy30B. T. 2 / M. JI. Kpacnos, A. U. Kucenes, I'.
N. Makapenko, E. B. llukun, B. W. 3anamun, C. K. Cob6oneB .— Mocksa : Equtopuan
YPCC, 2000 .— 184 c.

Bes Beicmias matemarwka @ Y4eOHUK It CTyneHTOB BTy30B. T. 3. Teopust psiios.
OO6wikHOBeHHBIE AuddepeHuanbable  ypaBHeHHs. Teopus ycrtowumBoctn / M. JL
Kpacnos, A. . Kucenes, I'. 1. Makapenko u ap. — Mocksa : Dautopuan YPCC, 2001
—240c.

Maremaruka. Kypc nexuunii 11s TeXHuUeckuX By30B: B 2 kH. KH. 1 : yue0. mocobue st
ctya. Beicil. yue0. 3aBeaeHuii / A.b. Co6ones, A.®. Pribanko. — M. : I3gaTenbCckuii 1EHTP
«Axagemusa», 2009, 416 c.

Maremaruka. Kypc jgekuuii 11 TeXHHUeCKHX By30B: B 2 KH. KH. 2 : y4e0. mocobue s
ctya. Beicil. yue0. 3aBeaenuii / A.b. Co6oines, A.®@. Pribanko. — M. : I3gaTenbCckuii EHTP
«Axagemusa», 2009, 448 c.

COopHuK 3a/1a4 110 MaTeMaTUKe JUIsl BTY30B : yueO. mocoOue Jisi CTy/IEHTOB BY30B,
oOyuaronuxcs 1o HarnpaBJICHUSIM U CIIEHUAIBHOCTSIM B 00JI. TEXHUKU U TEXHOJIOTHH : [B 4
4.]. Y. 1/[A. B. Edumos, A. ®. Kapakynun, 1. b. KoxxyxoB u ap.] ; mox pen. A. B.
Edumosa, A. C. IlocnienoBa .— 5-¢ u3a., ucnp. — Mocksa : DUSMATIINT, 2009.
COopHUK 3a/1a4 0 MaTeMaTHUKe JIJIsl BTY30B : y4e0. mocoOue Jiis CTy/IEHTOB BY30B,
oOyuaronuxcs 1o HanpaBICHUSIM U CIIEHUAIBHOCTSIM B 00JI. TEXHUKU U TEXHOJIOTHH : [B 4
4.]. U. 2/ [A. B. Ebumos, A. ®. Kapakynun, C. M. Koran u np.] / mox pea. A. B. Edumosa,
A. C. IlocnienoBa .— 5-¢ u3 ., nepepad. u gorn. — Mocksa : DUIMATIIUT, 2009.

Jlono/IHMTeIbHAS JIUTEPaTypa

1.

2.

bexnemumes J[.B. Kypc ananutrueckoil reomMeTpun M JTMHEHHON anreOpbl. YUeOHUK [Uis
BY30B. — 6-€ u3., crep. — M.: Hayka. 1987.

bepman I''H. COopHuk 3amau mo kypcy mMatemarudeckoro anamusza / I'.H. bepman. M.:
Hayxa, 1985.

byrpos A.C. Iuddepenunansioe n unrerpansHoe ucuucienue / S.C. byrpos, C.M.
Huxonbckuit. M.: Hayka, 1988.

I'ycak A.A. AHanuTuyeckas reoMeTpusi M JIMHEHHas anre0pa: crpaBOYHOE Mocodue 1o
pemenuto 3anau/ A.A. I'ycak. — U3ga-e 2-e, crepeotun. — Mu.: «TerpaCucreme», 2001.
Knerenuk J[.B. COopnuk 3amay mo aHamutuyeckoir reomerpuu / JI.B. Kierenuk. M.:
Hayxa, 1986.


http://study.urfu.ru/umk/umk_view.aspx?id=10869
http://study.urfu.ru/umk/umk_view.aspx?id=10870
http://study.urfu.ru/umk/umk_view.aspx?id=10854
http://study.urfu.ru/view/Person_Info.aspx?PersonId=1039
http://study.urfu.ru/view/Person_Info.aspx?PersonId=1685
http://study.urfu.ru/view/Person_Info.aspx?PersonId=1810
http://study.urfu.ru/view/aid_view.aspx?AidId=12023
http://study.urfu.ru/view/aid_view.aspx?AidId=12023

8.

9.

Kynpssues JI.JI. Kparkuii kypc maremaTtuueckoro ananusa / JI.JI. Kynpssues. M.: Hayka,
1989.

[outpsirun JI.C. O6pixkHOBeHHBIE muddepennunansubie ypasuenus / JI.C. Ilontpsarun. M.:
Hayxa, 1982.

Yynecenko B.®. COopHHMK 3aaHuil MO CHEUMAIBHBIM KypcaM BBICHIEH MAaTeMaTHKH
(Tumnossie pacuetsl) / B.®. YUynecenko. M.: Beiciias mikona, 1999.

Knerenuk JI.B. COopHuk 3a7a4 110 aHATUTHYECKOU reomeTpud. - M.: Hayka, 1986.

MeToanyeckue pa3padoTku

1.

10.

11.

12.

13.

MATEMATHKA. Y.1. Anre6pa: yue6Hoe nocodue / CoboneB A.b., Burypa M.A.,
Pri6anko A.®., Peibaniko H.M., barekuna 1U.A., Moxpauesa JI.I1. ExatepunOypr: Yp@V,
2010. 108c.

MATEMATUKA. Yacts 2. BexTopHas anredpa v aHaIUTUYECKasi TeOMETpHs: yueOHOe
nocobue / Coboner A.b., Burypa M.A., Pridanko A.®., Peidanko H.M., JI.}O.TposiHoBCcKas
JL.YO., Kaccannpos U.H. Exatepunoypr: Yp®@V, 2010. 172 c.

MATEMATHKA. Y.3. MateMaTru4ecKuil aHaIu3: MpeIebl TOCIeA0BaATENb-HOCTEN 1
¢byukuuit. {uddepenunansHoe ncurcienne GyHKIUI 0JHOW EpeMEHHOM: yueOHoe
nocobue/ M.A. Burypa , O.A.Kena, JI.I.MoxpaueBa, A.®. Peibanko , H.M. Pribanko.
ExarepunOypr: Yp®@V, 2010. 224 c.

MATEMATUKA. Yacts 4. KommnekcHbie yncna. IHTerpanbHoe ucuucieHue GyHKIUN
OJIHOM TIepeMeHHo#: ydeOHoe nmocoomue/ M.A. Burypa, N.I1. Umyaskuna, JI.I1. Moxpauesa,
A.B. Co6ones, A.®. Peibanko, H.M. Peibanko. Exarepunoypr: Yp®@V, 2010. 225 c.

MATEMATUKA. 4.5. luddepennunanpasie ypaBHeHUS: yueOH. mocooue/ Burypa MLA.,
Kena O.A., Peibaniko A.®., Peibanko H.M., Moxpauesa JI.I1., CeménoBa H.M.:
ExkarepunOypr: Yp®V, 2011, 115 c.

MATEMATUKA. 4.6. luddepennuanpbHoe ucunucieHne GyHKIUNH HECKOIbKIX
nepeMeHHbIX: yuyeOHoe nmocooue / M.A. Burypa, O.A. Kena, A.®. Pribanko, H.M. Pribaixko,
0O.K. Xpeb6ToBa. Exatepunoypr: Yp®@V, 2011. 74 c.

MATEMATUKA: yae6noe nocodbue. Yacts 7: UHTEI'PAJIBI I10 ®UT'YPE / O.A. Kena,
JL.IT. MoxpaueBa, A.®. Pei6anko, H.M. Pribanko. ExarepunOypr: Yp®@V, 2012.-104 c.

MATEMATUKA: yyebnoe nocobue Yacts 9: PAJIbI / H.B. Konmmoroposa, A.D.
Pri6anko, H.M. Pribanko. ExatepunOypr: Yp®V, 2012.-104 c.

MATEMATUKA: cnipaBounbie matepuainsl / P.C.Maromenosa, A.®.Pribanko,
H.M.Psi6anko. 2-e uzn., uctp. u gon. Exarepunoypr: YI'TY-VIIH, 2010. 104 c.

brikoBa H.B., EpmakoBa I'.M., Kynukosa JI.b. DneMeHThI BEeKTOPHOI aiareOpsl u
aHAJIMTUYECKOU TreoMeTpuu: yueOHoe nocooue. ExarepunOypr: YI'TY-VIIN, 2009. — 69 c.
I'penacoBa H.B. Ananutnyeckas reomerpus: yue6Hoe mocobue / H.B. I'penacosa, b.U.
AnanbeB. ExatepunOypr: U3n-so Ypan yu-Ta, 2013. -88 c.

Kpoxun A.JI. DneMeHThI NpUKIaHON anreOpsl B IpuMepax 1 3ajadax: yueoHoe nocoodue.
ExatepunOypr: Yp®V.2010. -119 c.

Kpoxun A.JI. Panpl. IHTErpaiel ¢ napaMeTpoM: METOIMYECKHE YKA3aHUS K BBIIIOJIHEHHUIO
nomaraux. ExarepunOypr: YI'TY-YIIN, 2009. — 40c.

14. TIumynuna W.5. DOnements! nuueitHoi anreOpsr / W.A. IMumynuna, E.B. Kykymxkuna.

15.

ExatepunOypr: YI'TY-VIIU, 2010. 153 c.
[Mumynuaa W.S. Tlosepxnoctu BTOporo mopsaka / M.S. IMumrynuna, E.B. Kykymikuna.
ExatepunOypr: Yp®V, 2012. 166 c.



16. MatBuituyk O.I". @ynknun Heckonbkux nepemeHnsix / O.I'. MarBuituyk, A.P. MarBuiiuyk.
ExatepunOypr: Yp®@V, 2013. 118 c.

17. TabyeBa B. A., Pennunkuii B. b. Maremaruka. Matemarndeckuii ananu3. Y4yeOHoe
noco6ue u KOHTPoJIbHO-00y4aromue 3ananus. Yacts 1. —ExatepunOypr: EACH, 2010. —

140c¢

IMpodeccuonanbhbie 6a3bl JAHHBIX, HHPOPMATHOHHO-CIIPABOYHbIE CHCTEMbI
OBC "Jlansp" U3narenscto "JIans" http://e.lanbook.com/

Marepuais! aas Jun ¢ OB3

Bece kontentr DOBC mpexacraBimeH B Buae (ainoB crnenmanbHOro dopmara s

BOCIIPOM3BE/ICHUSI CHHTE3aTOPOM PEYM, a TaKKE€ B TECTOBOM BHJIE, IIPUTOJHOM I IPOUYTEHUS C
HCIIOJIb30BAHUEM 3KPAHHOM JIYIIbI 1 HACTPOUKOW KOHTPACTHOCTH.

ba3snl JAaHHbIX, I/[Hq)OpMaIII/IOHHO-CI[paBO‘leIe H IMTOUCKOBBIC CUCTEMBI

1.

http://fepo.i-exam.ru/

00pa3zoBaHus (TECTUPOBAHUE).
https://openedu.urfu.ru/minors/ — o6pa3zoBatenbhsbiii optan YpdV.

— @enepanbHblil HTEpHET-3K3aMeH B cdepe MmpodeccunoHalIbHOTO

http://www.intuit.ru/ — HarimoHanbHBINH OTKPHITHIN YHUBEPCUTET.

https://www.coursera.org/ — MaccoBbIe OTKPBIThIC OHJIAHH-KYPCHI;

https://www.edX.org/ — MaccoBbie OTKPBIThIEC OHJIAHH-KYPCHI;

https://openedu.ru/ — HaroHAIBHAS TUIATGOPMA OTKPHITOrO 00pa30BaAHHS;
http://poiskknig.ru — snextponnast oubnmoTeka yueonnkoB Mex-Mara MI'Y, Mockaa;

http://www.mathnet.ru. — ob6mepoccuiickuii MaTeMaTHYECKHIA TTOPTAT.

©CoNoOA~ WD

http:/testor.ru/ — mopran moanep:xkku odpazoBanus B Poccuiickoii denepamuu Testor.ru

2.1.3. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYUEHUE JUCHUIIJINHBI
MaremaTnka

Caenennsi 00 OCHAIIEHHOCTH JHCIUIIHHBI CIEIUATU3UPOBAHHBIM M J1a00pPaTOPHBIM
000py10BaAHUEM M MPOTrPAMMHBIM 00ecriedeHueM

Tao0nuua 4.
Ne Buapl 3anstuii OCHAIIEHHOCTh CNEeHAJIbHBIX Hepeqeﬂb JIUIEH3UOHHOI'0 IIPOrpaMMHOIro
n/n noMelleHd ¥ moMeleHuil 1151 odecmevyeHHsl.
CaMOCTOAATEIbLHOM paﬁOTbI PekBH3UTHI MOATBEPXKAAIOIICTI0 JOKYMECHTA
1 Jlexyuonnvie u YyebHas Mebenb Ha 24 pabodnx MecT. "OneparnonHas cucrema Windows 7 — kopriopaTiuBHas

npakmuyeckue
3aHAMUA

Pabouee mecTo npenogasarens (CToil, CTy).
Komnbsrorep LINKHome 312 -16 .

Monntop AOC 21.5” E2270SWDN(/01) 5msDVI
1920x1080-16 mir.

WurepaktusHas nocka PolyVision eno 2610A.
TIpoexrop. Epson EH-TW610

M®V nazepnoe. Kyocera ECOSYSM2835dw
Jocka yueOHast MenoBast.

Jocka yueOHas pacnamHas. HTepakTUBHAs
nocka Classic Solution Dual Touch V 102.
Kommyratop D-Link DES-1212D/E.
Komnbrotep BenQ B/B.

Komnbrorep Celeron D346. Komnbtotep DTHJ
Neos 260-8 wrr. Kommiorep I-T-S Freedom-3 mr.
Kommsiorep i5-3470. Kommsrotep i5-3471.
Kommsiorep i5-3472. Kommsiorep Intel Pentlum
Dual Core 3.00.-3 wrr. Konguunonep LG LS-K
1260HL.

Konaunmonep LG LS-K 1860HL. Konnuunonep
LG LS-K 2460HL. ITpunTep (ckaHep, KOIup)
Laser Jet M1005 MFP. ITpuntep Epson R-300.

JIMLEH3U, CPOK JelicTBHSA - 0/¢;

Bpaysep Google Chrome — cBobozamoe I10;

MS Office 2013 — kopropaTHBHAsI JTHLICH3HS, CPOK
nelicTBus — 0/c.

Mozilla Firefox — ceo6oanoe I10;

7-Zip — cBo6omuoe I10;

Adobe Reader XI — cso6ognoe I10;

Nitro Pro 8;

StarBoard Software 9.4;

Microsoft Project npodeccnonanbusriii;

LiteManager Pro — Server: JIUT; ; Kommac - 3D, Bepcust
15 - muuensus YI(-14-00124 ot 04.06.2014 -6eccpouHo;
SolidWorks Education Edition (SWEE) ¢
nononHuTenbHEIM MoayieM SWE-PDM - nmunensus Ne
L010413-80M ot 13.02.2014;

PTC Mathcad Education - University Edition
noroBop 43-12 199-2013 or 23.04.2013; Matlab R2015a
+ Simulink ot 31.07.2014; Qform 2D/3Dx32 - nuueH3us
Ne 34-2012-KB ot 06.03.12; Visual Studio gorosop 43-
12/1670-2017 or 01.12.2017; Autodesk AutoCADI16 -
OecrutatHasi 00pa3oBaTeNbHasI JIMIIEH3Ms Ha 3 TofIa.

2.2. JMCHUIIVIMHA ®U3UKA
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http://e.lanbook.com/
http://fepo.i-exam.ru/
https://openedu.urfu.ru/minors/
http://www.intuit.ru/
https://www.coursera.org/
https://www.edx.org/
https://openedu.ru/
http://poiskknig.ru/
http://www.mathnet.ru/

2.2.1. COAEP KAHUE JUCIUIIJINHbI ®u3uka

Ta0muma 5.

Kox
pasaeda,
TeMbI

Paznen, Tema
JTUCIHUIIINHBI*

Conep:xanue

MexaHuka

Mexanuueckoe ABUKEHUE. MaTepuaibHas ToOUKa, CUCTEMA
MaTepuajbHBIX TOYEK, aOCOMIOTHO TBepaoe Teno. Cucrema
oTcyera.

Kunematnuka ¥ JAMHAMHKA MATepPHAJbLHON TOYKM:
Tpaexmopus, nyms, nepemewjerue. Cropocmv (cpeduss u
MeHoseHHas).  Yckopenue — (cpednee  u MeHOGeHHOe).
Hopwmainbsnoe u TaHTCHITHAIEHOE (xacaTenpHOE)
COCTaBJISIIOIINE YCKOpEHUs. Munepmuocmos, macca, umnyisc
Cuna. Unepyuanvuvie cucmemol omcuema. 3akonsl Horomona
Cunvl 6 Mmexauuke: ynpyaue CUlbl, CUTbl MASOMEHUSA, CUJIbL
mpeHusL.

PaGora wu »3Heprusa. 3aKoH coxpaHeHHsl 3HEpPruM.
Paboma nocmosimnoti cunvi. PaboTa TIEpEeMEHHON CHUIBL.
Mownocmo. Kunemuueckas s3Hepeus MexaHuieckol cucmemsl
U ee c6A3b ¢ pabomoill Cui, NPUTOJCEHHBIX K cucmeMme.
Kouncepsamusnvie u Hexoncepeamusnvie cunvl. Paboma
HEeKOHCepBamuBHoU Cuibl (Ha npumepe cuivl mpenus) Paboma
KOHCep8amuenol cuivl (Ha npumepe Cul maA}CeCmu U
ynpyeocmu). [lomenyuanvuas snepeus. CBA3b MOTEHITUATBHON
SHEPruM ©  pabOThl KOHCEPBATHBHOW CHNBL  [lonnast
MexaHuueckas sHepausi. 3aKOHbl COXPAHeHUs U NpespaujeHus
MexaHuieckou 3SHepeuu. DJHEPTHsl KaKk yHHUBEpcalbHas Mepa
pasnuuHBIX  GOpM  ABWKEHHS M B3aUMOJECHCTBHSL.
OO0mehU3nIeCKHi 3aKOH COXPaHECHHUS SHEPTHH.

3aKoH coXpaHeHHUsl MMIYJIbCa: BHewHue u eHympeHHue
cunvl. 3akon coxpanenua umnyavca. CoymapeHHs Tell.
AOGCONIOTHO yIIpyroe 1 abCoTIOTHO HEYIPYTOe COyIapeHus.

BpamareibHoe ABU:KeHHe a0COJIOTHO TBEPAOro TeJa:
OneMeHTsl ~ KMHEMaTWKA  BpAMIaTeIbHOTO  JIBIDKEHUS
abcomoTHO TBepaoro Ttena. CBsS3b JHMHEHHBIX W YTIIOBBIX
KHHEMATHYEeCKUX BENWYUH. MOMEHT WHEPIINN MaTepHaIbHON
TOYKHA. MOMEHT WHEPIIUH Tella OTHOCUTENHFHO OCH BPAICHHS.
Teopema Illrelinepa. MoMeHT cuibl. OCHOBHOE ypaBHEHHE
OUHAMHAKH  BpAIIaTeIbHOTO  JBMXKEHHS  OTHOCHTEIHHO
HEMOABWXHOU OCH. MOMEHT UMITyJIbCa MAaTEPUATbHON TOUKH.
MomeHT uMmynbca Tena. 3aKOH COXpPaHEHWs] MOMEHTa
nMITynsca. KuHermdeckas SHeEprusl BpalIaroOIIerocs Tena.
Pabora npu BpamaTensHOM JBHKEHUH.

CTO: [IIpeobpazoBanusa JlopeHa W MX CIEICTBHSL.
PensituBuCTKE WUMMYIbC. 3aBUCHMOCTh MAacChl OT CKOPOCTH.
CBsI3b DHEPIrUHU U MacChL. **

OCHOBBI MOJIEKYJISIPHON
¢$uznkn

CraTuCTHYECKUI U TEPMOIUHAMUYECKUN METO/IBI
MCCJIEIOBAHUS CUCTEM MHOTHX YaCTHII.

[ocTynaterl MOJIEKYIIAPHO-KUHETHY €CKON TEOPHH.
Wneaneneiii ra3. Onsit HlTepra. Pacnpenenenns Monekys no
CKOpOCTAM M XapakTepucTU4Yeckhe cKopocTH. IloHsTHe o
(GyHKUMM ~ pacrpeneneHusl. Ocnoenoe  ypasHeHue
MONEKYNAPHO-KUHEMUYECKOU Meopuu UOeanrbHo20 2a3a Ois
oagnenuss lasoevie 3aKOHbI KAK CAOCMEUE MONEKVIAPHO-
Kunemuydeckou meopuu. VineanpHblil ra3 B NOJIE TATOTEHMSL.
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Bapomerpuueckass  ¢opmyna. 3akoH bombimMana s
pacrpenenaeHus: YaCTHI] BO BHEITHEM MOTEHIIUATEHOM II0JIE.

Uucno cremeHeld CcBOOOABI MOJNEKYNBl. Teopema o
paBHOpacHpeneleHUH JHEPrHid 1O CTEHeHSAM CBOOOMBI.
BuyTpenHsist aHeprusi uaeajibHoro rasa. Pabora raza mpu ero
pacummpenun. KommdectBo Temnotel.  IlepBoe  Haudamo
TEPMOANHAMUKU. TemnaoeMKOoCTh: YyJeNnbHas M MOJSIpHas.
IIpumenenue  mepBoro  Havaja  TEPMOAMHAMUKA K
u3omnporeccaM © anuabaTHOMy Tmporeccy. 3aBUCHMOCTb
TEIJIOEMKOCTH HAEATbHOI0 ra3a oT BH/a MpoLecca.

OOpatuMble W HeoOpaTHMBbIE MPOIECCHl, KPYroBbIE H
HEKpYyroBble Tpolecchl. HeoOpaTuMocTh W HampaBICHHOCTD
CaMOITPOM3BOJIHBIX MPOIECCOB B 3aMKHYTBIX CHCTEMax.
TepmogmHaMuyecKas BEPOATHOCTH MaKpOCOCTOSTHUSI.
Ontponus. Bropoe Hadamo TepMoauHAMUKU. PaznuuHble
(hopMyIUPOBKM BTOPOrO Hayaia TePMOJANHAMUKY.

Tennosvie osucamenu. KIIJ] mennosoix osucamenet. L{uxn
Kapmno.

DNEKTPUIECTBO

DJIeKTPOCTATUKA: Diekmpuyeckuil 3apsao u e2o CeouUcmad.
3axon coxpanenusa anekmpuueckozo sapsaoa. 3axon Kynoua.
Onekmpocmamuueckoe nose. Hanpsocennocmo
anekmpocmamuyeckoeo  noasa. Ilpunyun  cynepno3uyuu.
Pacuer HANPsHKCHHOCTU SJICKTPUYCCKOT'O ITOJIA 3apsKCHHBIX
Konblla M oTpe3ka. Cunogvle uHUU INEKMPOCMAMUYECKO20
HOJA U UX C8OliCmEa.

Teopema I'aycca-Octporpazackoro. IlpuMmeHenne TeopeMsl
I'aycca-OcTtporpaackoro mjis pacdera IoJeil OT pa3IMYHBIX
MCTOYHHKOB.

PaGora cunm »snekTpocraTmdeckoro o IloreHruar.
Hupkymnsus BEKTOpa HaANPSDKEHHOCTH. Cas3p
HAIPSHKEHHOCTH AJIEKTPOCTATHYECKOTO MO U TIOTEHITHaa.
DJIeKTPOEMKOCTD ! DIIEKTPOEMKOCTh YEAWHEHHOT'O
MpOBONHWKA. B3amMHas eMKOCTh JABYX IPOBOJHHUKOB.
Konpgencatopsl.  DHeprusi  3apspKeHHOTO  YeIWHEHHOTO
IIPOBOIHUKA M KOHJIEHCATOpPA. DHEPTHUS dIEKTPOCTATUIECKOTO
moist  KoHaeHcatopa. OObeMHas  IUIOTHOCTH — DHEPTHH
3JIEKTPOCTATHIECKOTO TTOJIS.

DuekTpuUecKuii Tok: [locmosinublil daeKmpuyeckuii mok,

e2o XApaxKmepucmuKu. Venosus CyujecmeosaHusl
NOCMOAHHO20  2NeKmpuyeckoeo moka. 3akon Oma 0ns
OOHOPOOHO20  Yy4acmKa yenu. 3akoH Oma B
muddepenimanbaoil  popme.  Cmopounue — cuivl 8

anexkmpuieckol yenu. Mcmounuku moxa. 1exmpoosudicyuas
cuna. Hanpsoicenue na o0nopoonom yuacmke yenu. 3aKOH
Oma [is HEOJHOPOTHOTO ydYacTka menu. Paboma u
MmowHocms moka. 3axou /Jocoyns-Jlenya. 3akoH xoyns —
Jlernia B qudpdepernmansHoi hopme.

MaruutHoe 1oie

Oneim  Opcmeda.  Onwim  Amnepa.  Maecnumnoe
esaumooeticmeue  moxos. Cuna  Amnepa.  Huoyxyus
Mmaznumnozo noas. Ilpunyun cynepnosuyuu. Cunogvie auHuu
maenumnozo noas. Teopema 'aycca i BeKTOpa MHIYKIHH
MarguTHOTO MOJIS.

3akon buo-CaBapa-Jlannmaca. Ilpumenenue 3akona buo-
Cagapa-Jlamutaca x pacueTy MarHMTHBIX TOJEH.

Hupkynsanuss BekTOpa MHAYKIMHM MAarHUTHOIO  TIOJIA.
TeopemMa o0 HUPKYJIALMM BEKTOpa WHAYKIUH MAarHUTHOTO
nons. IlpuMeHeHne TeopeMbl O ILMPKYJIALHMH K pacuery
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MAarHUTHOTO TOJISl colieHouAa U Topouaa. KoHTyp ¢ TokoM B
OJTHOPOJHOM MAarHUTHOM Tojie. MarHUTHBIA MOMEHT KOHTYpa
¢ TokoM. Pabora mepemelneHuss MPOBOMHUKA M KOHTypa C
TOKOM B MarHutHoM mone. [loTok BekTOpa HWHIYKIUU
MAarHUTHOT'O MOJIS. DHEPrusi KOHTYpa C TOKOM B MarHUTHOM
rone.

Cuna Jlopenya. JIBrkeHUE 3apsOKEHHOM YaCTHIBI B
MarHuTHOM mojie. DddekT Xoia.

MarauTHas npoHUIIaeMOCTh. Buibl MarHETUKOB.

QHCKTpOMaI‘HI/ITHLIe SABJICHUS

Henenue  2neKmMpoMacHUMHOU UHOYKYUU. 3aKkoH
JJIEKTPOMAarHUTHOW WHIYKIMKM M €ro BBIBOJ M3 3aKOHA
coxpaHeHus sHeprun. llpasuno Jlenya. Bozuukaosenue 3/1C
WH/IYKIIUY B TPOBOAHUKE, ABIKYIIEMCS] B MAarHUTHOM IIOJIE, B
pamMKe, paBHOMEPHO Bpamamolieics B  OJHOPOTHOM
MarHUTHOM TIOJI€.

Camounnaykius. UHIYKTUBHOCTB KOHTYpa M COJICHOUIA.
3aKOH M3MEHEHUS TOKA MPH 3aMBbIKAHUH U Pa3MBbIKAHUH
3JIEKTPUYECKON 1EMNH.

DHeprusi MarHUTHOTO TTOJIsl TIPOBOJTHUKA C TOKOM.
O06BeMHas TUIOTHOCTH SHEPTHH MAarHUTHOTO TTOJIA.

BuxpeBoe anekrpuueckoe mone. Tok  cMenieHus.
VYpaBHenus MakcBemia jig 3JEKTPOMArHUTHOIO TMOJdS B
uHTerpasbHol u quddepeHnmanbHoI Gopme.

Komnebanns u BOIHEL
BomHoBast onthka

Mexannuyeckne kojedanus: [lorstre o KomedaTeTbHBIX
mporieccax.  ['apMoHmueckue — Kojiebanus.  [lapamerpbl
rapMoHH4YecKkux Kkonebanuit. CobcmeeHHble MexaHuueckue
Konebanus. Ilpyscunuelti, mamemamuueckui —MAasmMHUKU.
JuddepenimanbHoe ypaBHEHHE COOCTBEHHBIX KOJCOAHUU U
€ro perieHue.

[TomHas sHEprUs COOCTBEHHBIX MEXaHMYECKUX KOJICOAHMMA
U B3aMMHOE MpeBpalleHue KMHETUYECKOH W IMOTEHLHAaTbHON
SHEPrui.

CBoOomHbIE 3aTyxarolre MeXaHWYecKne KOJIeOaHMUs.
Huddepennmanbaoe ypaBHeHHE CBOOOMHBIX 3aTYXaroIIUX
KoneOaHWi Ha TpUMepe TMPYKUHHOTO MAasTHUKA W €ro
perieHue.

Bremnyxaennbie MEXaHHIECKIE KoJIe0aHusI.
HuddepennmanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIEOaHUIL.
Pe3onanc.

Bekropnas nmuarpamma. ClOXEHHE TapMOHHUYECKUX
KoseOaHU! OMHOTO HANpaBICHUS W OJUHAKOBON YaCTOTHI.
buenus. CnoxeHre B3aNMHO TIEPIIEHANKYISIPHBIX KOJICOaHHH.

DJIeKTPOMArHUTHbIE  KOJIe0aHUsl:  DJICKTPUYECKUU
KoneOaTenbHBId  KOHTYp. (CBOOOAHBIE 3IEKTPOMArHUTHBIC
KonmebaHus B 3aKpBITOM KoIe0aTenbHOM KOHType 0e3
aKTUBHOTO compoTuBieHnusd. llomHas sHeprus cBOOOJHBIX
3JIEKTPOMArHUTHBIX KOJEeOaHWH M B3aWMHOE IIpeBpalleHue
SHEPTHH AIEKTPUIECKOr0 U MarHUTHOTO ToJed. 3aTyxaromme
3JIEKTPOMAarHUTHBIE KOIeOaHusI.

Boansbi: BonHoBEIE miporiecchl. Buowl onH. Boanogule
NOBEPXHOCNIU. @pOHm gosinbl. Dazosas CKopocnib, ONuHa
607Hbl. BoOnHOBOE 4YHMCIO (BOJHOBOW BEKTOp). YpaBHEHHUE
CHUHYCOHJIAQIbHOW BOJHBEI.

ONeKTpOMarHuTHBIE BOJHEL. BolHOBOe ypaBHEHHUE
3JIEKTPOMAarHUTHON BOJIHBI. OcHOBHBIE CBOIICTBa
AJIEKTPOMAarHUTHBIX  BOJIH. OHeprusi, UMOYIbC U
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MHTEHCUBHOCTD 3JIEKTPOMarHuTHbIX BoiH. Bexrop Iloiitunra.
BosnoBasi ontuka: [Ipupona ceera. CBeTroBast BONHA.
Untepdepenuusi. KorepeHTHOCT 1 MOHOXPOMAaTHYHOCTh

BONH. YcioBusi uHTepdepeHnnu BonH. OnThyeckas UIMHA

OyTH ¥ ONTHYecKass pa3HOCcTh Xxoma BodH. CrnocoObl

MOJTyYEHHsI KOTePEHTHBIX UCTOYHUKOB cBeTa. MHTepdepeHus

B TOHKMX IuieHKax. Ilomocel paBHOW TOmMmuHBL. Komibia

Herorona. [Tonockr paBHOro HakioHa. MiHTepdepoMeTphl.
Hugpparxyus: Hpunyun Noticenca - @penens. Audpakiums

Openens. Andpaxuus Openens Ha KPyriioM OTBEPCTHH U

Jvicke. 30HHAs miacTuHKa. Jndpakuus B mapauienbHbIX

Jydax Ha OAHOW mienu. Jughpaxyuonnas pewemxa.

JudpakpioHHbIe CIIEKTPHI.

Ilonspuzanusa cBera. EcrecTBEHHBI U TOJISIPU30BAHHBIN
cBer. Bujpl nonsipuzoBanHoro ceera. [lonsipuzanus ceera npu
oTpakeHHMH. 3akoH bprocrepa. AHaIM3 MONIPU30BAHHOTO
cBera. 3akoH Mamoca.*™

OCHOBBI KBAHTOBOM (DH3UKH

KBanToBasn ONTHKA. Tennosoe U3JIy4YEHHUE:
OHeprernueckass cBeTUMOCTb. (CrekTpaipHas IJIOTHOCTh
JHEPreTUYecKOW CBETMMOCTH. AOCONIOTHO YepHOE TeJo.
3akon Kupxroda. 3akonsr Credana-bonpiiMana u Buna.
Pacnipenienennie sHEpruM B CIEKTpE HM3IydeHUs aOCOIIOTHO
yepHoro tena. @opmyna Penes-/[xunca, ynerpaduoneroBas
katactpoda. KsaHroBas rwmroresa wuznydeHus. DOTOHBI
®opmyna I[lmanka. Macca W wmMmynbc (OTOHA. 3aKOHEI
Credpana-bonbiiMmana u BuHa, kak ciaeactBue  (GopMyiibl
IInanxa.

Buewnuii pomosgppexm: domosnexmpuueckuii sgpghexm.
Onvimor Cmonemosa.  JKCnepumenmaivHvle  3AKOHbL
sHewne20 Gomosgpgpexma. Ypaeuenus Dumwmetina 0as
domorgppexma.

Oddexr Komnrona: PaccesHue GpoTOHOB Ha 3JIeKTpOHAX
BemectBa. Teopust »ddexra Kommrona. Kopmyckymspao-
BOJTHOBAsl JIBOMCTBEHHOCTH (Jyaim3M) CBeTa, Kak 000OIIeHne
OTIBITHBIX (PAaKTOB.

DJjieMeHTHl KBaHTOBO#i MexaHuku: KopmyckymspHo-
BOJIHOBasl JIBOMCTBEHHOCTh YacTWll. [umoresa ne bpoits.
OnbITHOE MONTBEP)KACHHE BOJIHOBBIX CBOICTB  YacTHUI]
BemectBa (ombIThl JleBuccoma wu  Jxepmepa, TomcoHa,
TaprakoBckoro). BeposTHocTHas TpakTOBKa BOJNH A€ bpoitis.
Bonnosas (hyHKIHS. YpaBHeHuE [Ipeaunrepa
CrauuoHapHsbie COCTOSIHUSL. CooTHo1ieHne
HeorpeneneHHoctelr ['efizenOepra. 3adaua o c80600HOI
K8AHMOBO-MeXaHuueckou uacmuye. 3afada O KBaHTOBO-
MEXaHW4YeCKOW  dYacThle B  OECKOHEYHO  TIyOOKOI
OpSAMOYTOJIbHOM MOTeHIMaNbHOH siMe. KBaHTOBaHME 3HEPrUH
Y UMIIYJIbCa YaCTHIIbI, KaK CJIEACTBUE €€ BOJHOBBIX CBOMICTB
(crostane BonmHbl). TyHHENBHBIN YD QEKT.

DJieMeHThI siiepHoi Gu3nkn: Xapakmepucmuxu
amoMHO20 A0pa: 3apso, Maccd, pasmep, NiIOMHOCHb.
Maccosoe u 3apsoosoe uucia Cocmag saopa. Hyxnonoi.
W3otomnbl, U30TOHBI B U300apHI.

B3aumopeiictBue HykinoHoB. CBolicTBa U mpupoaa
SIIEpHBIX CUIL. [Jeghexm maccwl u sHepeus césa3u sioep.

Paouoaxmuenocmy. 3axonomeprocmu u npupoda anvga,
bema- u eamma - uiyueHull amomuuix sioep. Kunemuuecxuii
3aK0H paduoaxmuenozo pacnaoa. IlocrosiHHas
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PaaroOaKTUBHOI'O paciajia. AKTHBHOCTb.
KJ'IaCCI/I(bI/IKaHI/IH OJICMCHTAPHBIX YaCTHUII.
EI[I/IHaSI (1)I/I3I/I‘IGCKa$I KapTuHa MHUpa U €ro 5BOJIIOIIHUN

* — TeMBI BBIJICJICHHBIC KYPCUBOM OTHOCATCA K aﬂaHTaHHOHHOfI HYaCTu JUCHUIIIINHBI (1)143141(21;

**_ naHHBIE TEMbl BEIHOCSTCSI HA CAMOCTOSTENIbHOE U3y4ECHHE

2.2.2. YHU EBHO-METOJINYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIITINHBI ®du3uka

DJIeKTPOHHbIE pecypchl (H31aHMSA)

1. Bamumes M.I'. KoncnekT neknuii o dusuke : yaeoHoe nocooue / M.I'. Banmmies, A.A. TloB3uep. -
ExarepunOypr: I'OY BIIO YI'TY-VIIH, 20009. - Pexxum nocryna:
http://study.urfu.ru/Aid/ViewMeta/8872.

2. AunpeeBa A.I'. dusuka. JlaboparopHbIe pabOTHI 1O MOJISKYIISIPHOH (hu3uke: yaeOHoe ocoone / Al
Amnnpeena, E.A. Bopucosa, B.M. 3amsitun, FO.I'. Kapnios, B.I1 JleBuenko, A.A. Tlos3uep, @.A.
Cunopenko, B.C. Yepnsie, K.A. lllymuxuna. - Ekatrepun0ypr. : 'OY BIIO YI'TY-VIIN, 2009. -
Pexxum pgocryna:
http://study.urfu.ru/view/aid_view.aspx?Aidld=8844

3. Kaprmos FO.T'". [IpakTrkym 1o 37eKTpoMaraeTi3My B Kypce oorieit ¢pmsuku / FO.I'. Kapros, B.B.
JloGanos, A.A. Tlos3uep. - ExarepunOypr: I'OY BITIO YI'TY-VIIA, 2009. - Pexxum pocrymna:
http://study.urfu.ru/view/aid_view.aspx?Aidld=8859

4. TloB3uep A.A. BupryanbHbiii 1a00patopHblil npakTukyMm no ¢usuke. Yacts [: DOP YpdV, Tum:
YMK / A.A.TloB3uep, A.H. ®unanosuu. — ExarepunOypr: YpdV, 2016. - Pexxum nocryna:
http://study.urfu.ru/Aid/ViewMeta/13446

5. AnpapeeBa A.I'. ®usuka. bazossrii kypc. Hacts 1: DOP Yp®V, tun: YMK / A.I'.Aanpeesa,
A.A.IloB3nep, , K.A.lllymuxuna. — ExatepunOypr: Yp®V, 2016. - Pexxum nocryna:
http://study.urfu.ru/Aid/ViewMeta/13513

6. Jleruenko B.II. Onpenenenrie MIOTHOCTH TEN PABUIILHOW T€OMETPUIECKOH (POPMBI: METOIUYECKHE
ykazaHus K jaboparopHoii padote Ne 1 o ¢usuke / B.I1. Jlepuenxko, B.C. Uepnses, E./I. [TneTHena,
A.T". BonkoB. — EkarepunOypr: Yp®V, 2012. — 16 c. Pexxum mocrymna:
http://kf.info.urfu.ru/fileadmin/user_upload/site 62_6389/pdf/1.pdf

7. Jleuenko B.I1. Onpenenenue yckopeHus: CBOOOJHOTO MAZEHUsI C MOMOIIBI0 00OPOTHOTO MasSTHHKA!
METOJIMYECKUE YKa3aHus K JJabopaTopHoit padote Ne 5 o ¢msuke / B.I1. JleBuenko, B.b. [lemun.,
IO.H. I'yk - ExarepunOypr: Yp®V, 2012. — 15 c. Pexxum nocrymna:
http://kf.info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/5.pdf

8. bamkaroB A.H. Onpenenenue MOJIsIpHOIM Macchl BO3AyXa: METOMYECKUE YKa3aHHsI K JJabopaTopHO
pabote Ne 8 o dusuke / A.H. Bamkaros, B.I1. JIesuenko, H.b. ITymikapesa - ExarepunOypr.
Yp@V, 2015. — 12 c. Pexxum nocryma:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/8.pdf

9. lemun B.b. 3ydenne 3aKk0HOB BpalllaTeIbHOTO JABKEHUS Ha MasTHHKe OOepOeka: MeToAnIecKue
yKazaHusl K 1abopatopHoit padote Ne 9 o ¢usuke / B.b. Jlemun, B.I1L. JIeBuenko, K. A. [llymuxuna,
A.T'. Bonkos - ExarepunOypr. : Yp®V, 2012. — 19 c. Pexxum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/9.pdf

10.  Kapnos FO.I'. OneiTHast mpoBepka pactpezeneHus: MakcBeia: MeTOJMYeCKUe yKa3aHHs K
naboparopnoii padote Ne 10 o ¢uzuke / FO.I'. Kapnos, A.H. ®unanosuy, B.I1. Jleuenko, A.A. -
ExarepunOypr. : Yp®@V, 2015. — 19 c. Pexxum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/10.pdf

11.  Kapnos FO.I'. Onpenenenue 3neKTpOABUKYILEH CHITBI i BHYTPEHHETO COMPOTUBIICHUS
HCTOYHHKA TOKA KOMITIEHCAITMOHHBIM METOJIOM: METOIMUECKHE YKa3aHUs K JabopaTtopHoii pabote Ne
13 o ¢usuke / FO.I". Kaprio - Exarepunoypr: Yp®V, 2010. — 12 c. Pexxum nocryma:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/13.pdf

12. Kapnos IO.I'. Cnoxxenre 3MeKTpUIecKuX KOJIeOaHuii: METOJMUECKUe YKa3aH!s K JJabopaTOpHOI
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http://study.urfu.ru/Aid/ViewMeta/8872
http://study.urfu.ru/view/aid_view.aspx?AidId=8844
http://study.urfu.ru/view/aid_view.aspx?AidId=8859
http://study.urfu.ru/Aid/ViewMeta/13446
http://study.urfu.ru/Aid/ViewMeta/13513
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/1.pdf-
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/5.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/8.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/9.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/10.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/13.pdf

pabote Ne 15 o ¢usuke / HO.I'. Kaprios, A.H. ®unanosuy, B.C. Yepnsies, H./I. Batosuna -
ExarepunOypr. : Yp®@VY, 2012. — 21 c. Pexxum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/15.pdf
13. Kaprmos 1O.I'. 3y4yeHnue MarHuTHOTO OIS 3EMIIH: METOAMYECKUE YKa3aHUs K Ta00PaTOPHOMA
padote Ne 16 o ¢usuke / FO.I'. Kapros, B.C. I'ymun, A.1O. Byakun. - Exkatepun0Oypr: YI'TY-VYIIN,
2012.— 18c. Pexxum moctyna: http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/16.pdf
14. Kapros HO.I'. U3yuenue 3aTyxaromux 31€KTpOMarHUTHBIX KOJIE0aHUI: METOIMUECKUE YKa3aHHsI
K JtabopatopHoi padote Ne 17 o pmsuke / FO.I'. Kaprios, B.C. Uepnsies, H.Jl. Barommna, C.M.
[Honropusix - ExatepunOypr: Yp®V, 2012. — 23 c. Pexxum gocryna:
http:/Kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/17.pdf
15. Kaprmos HO.I'. 3y4eHnue MarHuTHBIX TIOJICH U CBOWCTB (DeppOMArHETHKA : METOTUIECKHE
yKazaHus K jaboparopHoit padote Ne 18 mo dusuke / FO.I'. Kapros, A.H. ®unanosuu, C.M.
[onropusix, A.YO. bynkus - ExarepunOypr : Yp®@V, 2012. — 20 c. Pexxum gocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/18.pdf
16. Ncromuna 3.A. N3ydenne audpakiiyy U NOISIPU3ALIH Ja3€pHOT0 U3ITYUYEHHS: METOJMUECKUE
yKazaHus K jaboparopHoit padote Ne 23 mo pusuke / 3.A. Mcromuna, T.U. Tlamymmuna, A.B.
MuxenbcoH - ExarepunOypr : Yp®@V, 2010. — 24 c. Pexxum ngocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/23.pdf
17. [Nanymmaa T.W. Onpenenenyie AIUMHBI BOJIHBI CBETA IPU noMouw kostely HprotoHa:
METOTMYECKUE YKa3aHus K TJabopaTopHoit padote Ne 26 mo ¢uzuke / T.W. Tlamymmna, A.B.
MuxenbcoH, - ExkatepunOypr : Yp®V, 2010. — 20 c. Pexum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/26.pdf
18. EpmakoB A.@. M3MepeHue yaenpHOro 3aps/ia JEKTpOHa METO0M MAarHETPOHA: METOANYECKHE
yKazaHus K jaboparopHoit padote Ne 28 o ¢pmsuke / A.®. Epmakos, FO.I'. Kapnos, B.C.
Uepnses,A.H. ®unanosuy, - ExarepunOypr : Yp®dV, 2015. — 13 c. Pexxum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/28.pdf
19. MuxenbcoH. A.B. U3ydenune mudpakiinoHHbIX perreTok. OnpeneneHrne CBETOBOW BOJIHBI C
TTOMOIIIBIO TU(PPAKITHOHHON PEIIETKH: METOIMYECKUE YKa3aHUs K JabopaTtopHoi padote Ne 29 1o
¢uzuke / A.B. Muxenbcon, T.W. [Nanymmna - ExarepunOypr : Yp®V, 2010. — 17 c. Pexxum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/29.pdf
20. KiumenkoB A.A. M3mepenne koahGuIeHTa MoromeHus raMMa- U3Ty9eHHUs: METOJMUECKHIE
yKa3aHus K j1aboparopHoii padote Ne 41 mo pusuke / A.A. Kinumenkos - ExkarepunOypr : YpdV,
2010 — 16c. Pexxum nocryma: http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/41.pdf
21. CabupssinoB A.A. M3ydenue ocinabieHus raMMa - M3ITy4eHUs BEIIECTBOM: METOINICCKUE
yKa3aHus K jjaboparopHoit padote Ne 45 no pusuke / A.A. Cabup3ssinos, A.A. KiimmeHKOB -
ExarepunOypr : Yp®V, 2009. — 13c. Pexxum pocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/45.pdf
22. MuxenbcoH A.B. M3yueHue 3akOHOB TEIJIOBOTO U3IYYCHHSI: METOIMUECKUE YKa3aHUS K
naboparopnoii padore Ne410 mo ¢usuke / A.B.Muxenscon, T.W. [Tanymuna, A.H. ®unanoBuy, -
Exarepun6ypr.: Yp®V, 2011. — 15¢c. Pexum nocryna:
http://kf.info.urfu.ru/fileadmin/user_upload/site 62 6389/pdf/410.pdf
23. Crenanenko A.B. U3yuenue BHemnHero ¢poro3ddexra: METoquIecKre yKa3zaHus K Ja00paTopHOM
pabote Ned12 no dusnke / A.B.Crenanenko, - EkarepunOypr.: Yp®V, 2009. — 32c. Pexxum
noctyma: http:/kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/412.pdf

IleyaTHble H3TaHUSA
Ocnosnas umepamypa.

1. Bamumes M.I'. Kypc o6mieit pusuku : yue6. mocobue i CTYAEHTOB BY30B, 00y4aromuxcs 1o
TEXH. HaIllPaBJICHUSM MOATOT. U cneruansHocTsM / M. I'. Banumes, A. A. [To3uep .— U3n. 2-e,
crep .— Cankr-IlerepOypr ; MockBa ; Kpacuonap : Jlanp, 2010 .— 576 c. : wi. ; 24 cM .—
(Yuebnuku nans By3oB, CrenuanbHas aureparypa) .— JlomyleHO B KadecTBe Yy4eOHOTO
mocoous .— ISBN 9785811408207. — B nanuuuu 6oiee 1500 sk3
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http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/15.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/16.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/17.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/18.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/23.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/26.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/28.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/29.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/41.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/45.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/410.pdf
http://kf.info.urfu.ru/fileadmin/user_upload/site_62_6389/pdf/412.pdf

10.

11.

. CasenbeB U.B. Kypc o6mieit pusuku : yuedbHOoe mocooue : B 5 u. Y. 5/ M.B. Casenben. — CII6 : U3n-

Bo Jlanb , 2011. —352c.

. Bonbkenmrelin B.C. Coopuuk 3amau mo obmemy kypcy ¢usuku / B.C. BonbkenmreiiH. — M. :

Hayxka, 2008-2010. — B Hanmuuuu 6onee 1700 3x3
YeproB A.I'. 3agaunuk no ¢usuke / A.I'Uepros, A. A BopoObeB. — M.: Boicui. mikosa, 2003. — B
Hanuuuu 6oxee 500 3x3

Llonoanumenvhas iumepamypa.

. Hermad A.A. Kypc pusuku / A.A. Jletnad, b.M. SAopckuii. — M : Breicmas mkomna, 1999-2009. — B

"Hammauu 6onee 1500 7k3.

. UBmueB A.Jl. ®msuka: yaebHoe nocooue / A.Jl. emues. — CI16: U3n-Bo Jlans, 2009. — 672c. — B

Haymyun okosio 200 k3. — Pexxum noctyma: https://e.lanbook.com/book/163

. IloB3uep A.A. ®duszuxa. bazomwiii kypc: ydebnoe mocobue / A.A.IloB3uep, A.I'.AHmpeeBa,

K. A.lllymuxuna. — ExarepunOypr: M3n-Bo Ypanbsckoro yHuBepcurera, 2016. — Y.1. — 168 c. — B
Haymyun okojio 100 3x3. — Pexxum noctyna: http://hdl.handle.net/10995/40620
[ToB3nep A.A.®usmka. bazoBbii kypc: yueOHoe mnocodue / A.A.IloB3nep, A.I'.Annpeesa,
K.A.llymuxuna. — ExarepunOypr: M3n-so Ypanbsckoro yHusepcurera, 2017. — U.2. — 144 ¢c. — B
Haymyun okojio 100 sx3. — Pesxum moctyna: http://hdl.handle.net/10995/46980

Memooduueckue pazpabomxu:
Muxenscon A.B. BonHoBas ontuka. Yue6Hoe mocooue / A.B. Muxenbcon, T.W. [lanymmna, A.A.
[Tor3uep, A.I'. 'odpman. — ExarepunOypr: Yp®dV, 2013. — 118 c.
Jlémun B.b. 3akoHbI MEXaHUKU U MOJIEKYIISIPHON (DU3UKH B GU3UYECKOM IKCIIEPUMEHTE : y4eOHOe
nocooue / B.b. JIémun, 1O.I". Kapros, B.I1. JIeBuenko, A.A. IToe3nep, A.B. Crenanenko, A.H.
®dunnanoBud. — ExarepunOypr. : Yp@V, 2013. — 161c.
Kapmnos FO.I'. DnextprdectBo 1 MaraeTu3Mm : yaeoHoe nocoodwue / FO.I'. Kapmos, A.H. ®unanosuy,
A.A. Tlo3nep. — ExarepunOypr. : Yp®V, 2013. — 165c.
OunanoBrud A.H. BupryanbHelii puznueckuii skcriepuMenT © yaeoHoe nmocooue / A. H. dunanosuy,
A. A. Tlo3uep. — ExarepunOypr. : M3n-Bo Ypai. ya-ta, 2013. —270 c. TPUD HMC.
I'opman A.I'. AtomHas u simepHast pusuka : yaeOHoe nocooue / A.I'. 'opman, A.A. KimumeHKoB,
JL.T'. Mansmmes, T.W. [Tanymmna, A.A. ITos3aep, A.B. Crenanenko, K.M.I1IBapeB. — ExkarepunOypr
: I3n-Bo Ypai. yn-ta, 2013. - 212 c.
Jlepuenko B.I1. OnpeneneHue mioTHOCTH TEN MPaBIWILHON T€OMETPUIECKON (POPMBI: METOTUICCKUE
yKa3zaHus K 1abopatopHoit padote Ne 1 o gusuke wis Bcex HalpaBIeHUI OATOTOBKH, BeeX (popm
obyucnus/ B.I1. JIeBuenxo, B.C. Uepnses, E.JI. [TnerneBa, A.I'. Bonkos— Exarepuntypr: YpdV,
2012. - 16¢c.
Jleuenko B.I1. Onpenenenue yckopeHus: cBOOOTHOTO MaCHUS C MOMOIIBI0 000POTHOTO MasITHUKA:
METOAMYECKHE yKa3aHus K JadopatopHoii padote Ne 5 no du3uke 11 BCceX HalpaBJIeHUI
norotoBku, Bcex Gpopm ooyuenus/ B.I1. JleBuenko, B.b. Jlemun, FO.H. I'yk, B.I'. I'yk, H.b.
[Tymxkapea. — Exarepun6ypr: Yp®dV, 2012. — 15c.
Jemun B.b. M3yueHue 3aKOHOB BpalllaTeIbHOTO JIBIDKEHUS: METOANYECKUE YKA3aHUs K
nabopatopHoii padote Ne 9 o gu3uke UIs Bcex HaIpaBJIeHUH MOATOTOBKH, BCeX GopM
o0yuenus/B.b. [lemun, B.I1. JIeuenkxo, K. A. Illymuxuna, A.I'. Bonkos. — ExarepunOypr: Yp®V,
2012.— 19 c.
Kapnos I0.I'. CnoxxeHne 35eKTpudeckux KoiaeOaHHil: MeTOJUYEeCKHe yKa3aHus K 1abopaTopHOi
padote Nel5 mo ¢usnke uist Bcex HanpaBieHU MOAT0TOBKH, Beex Gpopm oOyuenus / FO.I'. Kaprios,
AH. ®unanosuu, B.C. Yepnses, H.Jl. Batonuna.— EkatepunOypr: Yp®V, 2012. - 21 c.
Kapnos 1O.I'. M3yueHne MarHuTHOTO 1MoJIs 3eMJIM: METOIMYECKUE YKa3aHUs K JTa00paTopHOM
pabote Ne 16 no (u3uke 115 BceX HaNpaBJICHUH MOATOTOBKH, Beex opm oOydenus/ FO.I'. Kapnos,
B.C. I'ymun , A.JO. bynkun.— ExarepunOypr: Yp®@V, 2012. — 18 c.
Kapnos 10.I". M3yueHue 3aTyxaromux 31eKTPOMarHUTHBIX KOJIEOaHHI: METOIMUECKHE YKa3aHUs K
naboparopHoii padote Nel7 o ¢u3uKe U1 BCEX HAIpaBISHHUH MOATOTOBKH, BceX (opM 00ydeHus /
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IO0.I'. Kapnos, B.C. Yepnses, H./I. Barosmna, C.M. I[Toaropusix. — Ekatepun0Oypr: Yp®V, 2012. —
23 c.

12. Kapnos 1O.I'. M3yueHne MarHuTHBIX TIOJIEH M CBOMCTB (hpeppOMArHeTHKa : METOIMUECKUE YKa3aHHs
K J1abopartopHoii padote Nel8 mo ¢usuke A1 Bcex HaNpaBIeHHA TOITOTOBKH, BceX (hopM 00ydeHUs
/ YO.I'. Kaprios, A.H. ®unanosuu, C.M. [loaropusix, A.1O. Byakun. — EkarepunOypr. : Yp®Y,
2012. — 20c.

13. Kapmios IO.I". Onipenenenre yaenpHOTO 3apsiaa JEKTPOHA METOJIOM MarHeTPOHA: METOMIECCKUE
yKa3aHus K 1abopatopHoii padore Ne28 mo (usuke 11 BceX HalpaBJICHUH ITOITOTOBKH, BCeX (hopM
oOyuenus / FO.I'. Kaprios, A.H. ®unanosuu, A.®. Epmakos, B.I'. I'yk. — Exarepun0Oypr: YpdV,
2012. - 13c.

14. Aunpeesa A.I'. Monekymsipras ¢u3uka : yaeOHoe mocooue / A.I'. Annpeesa, E.A. bopucosa, 10.I'.
Kaprmos, B.I1. JleBuenko, A.A. IloB3uep, @.A.Cunopenko, A.H. ®unanosuy. — ExarepunOypr. :
YpdV, 2011. — 234c.

15. Muxenscon A.B. Onrtuka: yue6noe nmocooue / A.B. Muxenscon, T.W. [Tanymmna, A.A. TToB3Hep.
— ExatepunOypr: Yp®V, 2011. — 158 c.

16. Kapmos 1O.I". Dniekrpomaraersm : yaeoHoe mocoodue/ FO.I'. Kaprios, B.B. Jlo6anoB, A.A. [ToB3Hep.
— ExatepunOypr. : Yp®dV, 2011. — 174c.

17. Kapnio 1O.I'. ®u3nyeckuil mpakTUKyM IO 31eKTpoMarHeTsMy: yueonoe nocoodue/ 10.I'. Kaprnos,
B.B. Jlo6anoB, A.A. IToe3uep. — ExatepunOypr: YI'TY-VIIN, 2009. — 288c.

18. Iémun B.b. ®usndeckuii mpakTuKyMm 1o MexaHuke: yaeOHoe rocooue/ B.b. JIémun, HO.I'. Kaprios,
B.II. JIeBuenko, A.A. ITos3nep, K.A. lllymuxuna. — Exarepun0Oypr: YI'TY-VIIN, 2009. — 143 c.

19. Cabup3sHoB A.A. M3ydeHue ociabieHusl raMMa- U3JTydeHHUs BEIECTBOM: METOIUICCKHE
yKazaHusi K jabopatopHoir padore Ne 45 no ¢usuke/ A.A. CabupssiHos, A.A. KiluMeHKOB. —
ExarepunOypr: YI'TY-VYIIH, 2009. — 13 c.

20. Kaprmos IO.I'. OnbiTHas mpoBepka pacnpenesieHus: MakcBesuia: METOIMYeCKUe YKa3aHHs K J1abopa-
topHoi padote Ne 10 o pmsuke/ FO.I'. Kapros, B.I1. JIeBuenko, A.A. [To3uep. — ExkatepunOypr:
YI'TY-VIIH, 2009. — 18 c.

21. KnmumenkoB A.A. 3mepenne korduireHTa norIoneHns TaMMa-u3Ty9eHUs: METOTMIeCKUE
yKkazaHus K jadoparopHoit padote Ned1/ A.A. Knumenkos. — ExarepunOypr: YI'TY-VIIN, 2009. —
13 c.

IMpodeccuonanbHble 6a3bl JTaHHBIX, HH)OPMAIMOHHO-CIIPABOYHBbIE CUCTEMbI
OBC "Jlanp" U3znarensctBo "Jlanp" http://e.lanbook.com/

Matepuansi s gun ¢ OB3
Becy kontent OBC mpencraBimeH B Bujae (GaiiioB clenHalbHOTO QopMara s
BOCIIPOM3BE/ICHHUSI CHHTE3aTOPOM pPEYH, a TaK )K€ B TECTOBOM BHJE, MPUIOJHOM JUIS IPOUTEHUS C
MCIOJIb30BAHMEM DKPAHHOM JIYIbI M1 HACTPOUKOW KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMBI
- ®epepanbHbiil opran «Poccuiickoe oopaszosanue» (http://www. edu.ru),
- 30HabHas Hay4yHas oubanoTeka YpdY » (http:/Aww. lib.urfu.ru),

- mouckoBas cucrema SAumgekc (http://www.yandex.ru),

- mouckoBas crctema Google (http://www.google.com),

- Hatmonaseheiit OtkpbiTeiit YHuBepeutet «utynt» (http://www.intuit.ru/).

Hcnons3ytorcss paspaboTtanHble Ha kadenpe ¢usuku B cpene NI LabVIEW
KOMIBIOTEPHBIE MPOTpaMMbl JJISi TOJy4eHHs M OOpabOTKM JaHHBIX J1abOpaTOPHOTO
HKCIEPUMEHTA. DTH MPOTPaMMbI BU3YAIN3UPYIOT IaHHBIE U3MEPEHHH Ha SKpaHe MOHUTOPA,
9TO TO3BOJISIET A(PQPEKTUBHO H3y4aTh, HANPHUMEpP, SBICHHE THCTEPE3NUCa, Ppa3TUYHbIC
pacripeniesieHust U T.J. Takke 3TH NMPOrpaMMbl 00eCleYrBalOT MTHOBEHHYIO OO0pabOTKy
JAHHBIX SKCIIEPHUMEHTA C MCIOJIb30BAaHUEM COBPEMEHHBIX METOJUK, TEM CaMbIM IMO3BOJISSA
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COCPEIOTOYNTh BHUMaHUE Ha (PU3UKE, a HE HA BHIYUCIICHUSX.

Pa3paboTtaHbl mporpaMMBbl st CIISAYIONTUX J1a00paTOpHBIX paboT:

— Pabora Ne5 «Ompenenenne yckopeHus CBOOOIHOTO MAJACHUS ¢ TTIOMOIIBI0 000POTHOTO
MasiTHUKa»

— Pabota Ne 9 «/3y4yeHune 3aKOHOB BpalaTeIbHOTO IBUKEHUS Ha MasiTHHKE OOepOekar»

— Pabota Nel0 «OmbiTHast poBepKa pacnpeaeaeHus MakcBeiay

— Pabota Nel5 «CrnosxeHue IeKTpHIECKIX KOJIeOaHii»

— Pabota Nel7 «M3ydeHue 3aTyXaromux 3J1€KTPOMAarHUTHBIX KOJIeOaHMID»

— Pabota Nel8 «/3yueHre MarHUTHBIX MOJIEH M CBOWCTB (heppOMarHeTHKa

— Pabota Ne23 «M3ydenue nudpakiunu U MOISPU3ALIH Ja3epPHOTO U3ITydECHUS

— Pabota Ne 26 «Onpeznenenue AITUHBI BOJHBI CBETa MPU TIOMOIIH Kostell HproToHa

— PaboTa Ne28 «Ormpezenenue yaenbHOTO 3apsija JIeKTPOHA METOI0M MarHeTPOHay

— Pabora Ne41 «M3mepenne korpduimeHTa noriomeHus: raMmma-u3ydeHus»

— Pab6ora Ne410 «M3y4yeHne 3aKOHOB TEIJIOBOTO M3JIy4YEHUS»

— PaboTa Ne412 «3ydenne BHenrHero Gpotodddexrar

Jlig mepeduclieHHBIX BbIIIE Ja0OpaTOpHBIX paboOT pa3paboTaHbl TAKKE MHPOTrpamMMbl s
MIPOBEICHUS BXOJHOTO TECTHPOBAHUS 3HAHUI CTY/ICHTOB.

[Tpr HEOOXOAMMOCTH HATYPHBIH JTAOOPATOPHBIN AKCIIEPUMEHT JOTIOTHICTCS BUPTYAITbHBIMH
nabopaTopHbIMU  paboTamMH, KOMIBIOTEpHBIE MpPOTpaMMbl JJsl KOTOpPBHIX pa3paboTaHbl ¢
ucnosib3zoBanneM NI LabVIEW u Adobe Flash. Pa3pabGorannbsie mporpammbl 00ecrieduBaroT
MOPSIIOK BBITIOJIHEHUSI PabOTHl M 00pabOTKY pe3ynbTaToB, KOTOPhIE HE OTINYAIOTCS OT HATYPHOTO
aHasiora. Kak u mpu paboTe ¢ HacTosiied YCTaHOBKOHM, B BHUPTYyalbHOW paldOTe CTYAEHTHI
CTaJKUBAIOTCS C TIEPEXOJHBIMU TIPOILECCAMHU, HEOOXOAMMOCTHIO BPEMEHHOW BBIICPKKH IEpen
CHATHEM NoKa3aHui. Kpome Toro, B MoJiessiX yuTeHa cilydaiiHas omuOKa, BHOCSINAS MOTPELIHOCTb
B pe3yibTarT, Ojaroaaps 4yemy pe3yJbTaTbl, MOJTy4YE€HHbIE PAa3HBIMU CTYJEHTAaMH OTJIMYHBI APYTr OT
Apyra, Kak ¥ Ipyu IpoBeIeHNH paboThl Ha peabHbIX ycTaHOBKaxX. Pa3paboTaH KOMILIEKC porpaMm
JUTsl BeITIOJTHEHUA 21 mabopaTtopHOi pabOTHI 1O BceM pasjienam Kypcea «(hu3ukKay»

2.2.3. MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
dusuka

Caenennsi 00 OCHAIIEHHOCTH JHCIUIIHHBI CIEIUATU3UPOBAHHBIM M J1a00pPaTOPHBIM
000py10BaHUEM M MPOTrPAMMHBIM 00ecriedeHueM

Tao0mnuua 6.
Ne Buabi OcHAIEHHOCTH CeNHATBHBIX IlepeyeHb JUIIEH3NOHHOTO
n/n 3aHATHII NOMeIllleHHH U MOMeIlleHuH JJIs1 MPOrpamMMHOro odecrneyeHus.
CaMOCTOSITEJIbHOI PadoThI PexBU3UTHI NOATBEPKIAIOIIETO
JIOKYMEHTa
1 | Jlexyuonnoie u | YueOHas mebens Ha 24 pabounx | "Oneparronnas cuctema Windows 7
NPaKmu4ecku | MecT. — KOPIIOpaTUBHAs JTULIEH3HSI, CPOK
e 3anamus Pabouee mecto npenogasarens neiictus - 6/c;
(crom, cTym). Bpayzep Google Chrome — cBoGoHOE
Komnsrotrep LINKHome 312 -16 | T1IO;
I0I. MS Office 2013 — kopmopatuBHas
Mounutop AOC 21.5” JMIIEH3Us, CPOK JieiicTBus — O/c.
E2270SWDN(/01) 5msDVI Mozilla Firefox — ceo6oaHoe T10;
1920x1080-16 mi. 7-Zip — ceoboanoe T10;
WnrepaktusHas gocka PolyVision | Adobe Reader XI — cBo6oanoe I10;
eno 2610A. Nitro Pro 8;
IIpoextop. Epson EH-TW610 StarBoard Software 9.4;
M®YV nazepHoe. Kyocera Microsoft Project
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Jlocka yueOHast MenoBasi.

Jlocka yueOHast pacrarifasi.
WurtepakruHas nocka Classic
Solution Dual Touch V 102.
Kommyratop D-Link DES-
1212D/E.

Kommnsrorep BenQ b/B.
Komnsrotep Celeron D346.
Komnsrorep DTHJ Neos 260-8
wit. Kommrorep I-T-S Freedom-3
mit. Kommnerorep i5-3470.
Kommetrorep 15-3471. Kommbiotep
15-3472. Kommnetotep Intel
Pentlum Dual Core 3.00.-3 mr.
Koumummonep LG LS-K 1260HL.
Koumummonep LG LS-K 1860HL.
Koumumonep LG LS-K 2460HL.
[Ipunrep (cxanep, konup) Laser
Jet M1005 MFP. IIpunrep Epson
R-300.

podeccHoHaNBHBII;

LiteManager Pro — Server: JIUT; ;
Kowmmnac - 3D, Bepcust 15 - nuuen3us
Ul1-14-00124 ot 04.06.2014 -
OeccpoyHo;

SolidWorks Education Edition
(SWEE) ¢ n0onoJIHuTeNIbHBIM MOYJIEM
SWE-PDM - nmunensus Ne L0O10413-
80M ot 13.02.2014;

PTC Mathcad Education -
University Edition norosop 43-12
199-2013 ot 23.04.2013; Matlab
R2015a + Simulink ot 31.07.2014;
Qform 2D/3Dx32 - nuniensus Ne 34-
2012-KB ot 06.03.12; Visual Studio
norosop 43-12/1670-2017 ot
01.12.2017; Autodesk AutoCAD16 -
OecruratHast oOpa3zoBaTebHas
JMIIeH3Hud Ha 3 To/a.

JlaGopaTopHbI
€ 3aHATHUA

Bupryansabie naboparopuy,
BeImoJiHAeMBIe Ha [1K,
aHAJOTUYHBIC TAOOPATOPHBIM
paboTam MOJTHOTO ITUKJIA
(bU3UYIECKOTO TTPAKTUKyMA.

Windows / MS Office: moamucka
Desktop Education ALNG LicSAPk
MVL B Faculty EES. morosop Ne 43-
12/1670-2017 ot 01.12.2017. Cpena
paspadotku LabVIEW/8.2, cpoxk
nercTBUA - 0/c.
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