MHUHUCTEPCTBO OBPA30OBAHHUS U HAVKH POCCHHCKOH OEJEPAITUH
GenepanbHOe rocy1apeTBEHHOE GIOKETHOE o6pasoBaTesbHOE yUpeKaeHHE
BBICIICTO IPOGECCHOHATBHOTO 06pa3oBaHus

«TOMCKHH I'OCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAJTMODJIEKTPOHUK U »

N ] VTBEPKIAIO
Hpop%qég ﬁ y4eOHo# paboTte

(o IL.E. Tpos
« F» s 2016 .

PABOYAS ITPOTPAMMA YYEBHOI AUCIIMIIINHBI

Puzuka
Yposens ocHoBHoIi 06pa3zoBaTenbHOI NporpamMmel OakanaBpuat
Hanpasnenue noaroroskn 27.03.03 CHcTeMHBII aHAIH3 M YIIDaBlicHHe
Hpoduis "CHCTEMHBI aHATH3 W YIIDABJICHHE B MHGDOPMAIHOHHBIX TEXHOJOTHSX"
Dopma obyuennst oYyHasa
®akyabTeT Boraucnurensueix cucrem (BC)
Kadeapa Mopennposauus u ciucreMHOro anamsa (MCA)
Kype(sl) 1.2 Cemectp(sl) ___ 2.3
YueGubiit niaun na6opa 2013-2015 rona
Pacnpegenenne paGouero BPEMEHH:
B el £
Ne Buas1 yye6uoit paborni SNEen 8 =
< o M
O O =
1 | Jekuun (JI) 18 | 18 | 36 | uacos
2 | JIa6oparopubie paGorsl JIP) 18 | 18 | 36 | uacos
3 | IpakTHyeckHe 3anaTus I13) 18 | 18 | 36 | vyacos
4 | KypcoBoii npoekTt / paGora (KPC) (ayantopus) - - ~ | yacos
5_| Beero ayauropuabix 3ausuii 54 | 54 | 108 | uacor
6 M3 Hux B HHTepakTHBHOI popme | 0 0 0 | gacos
7_| CamocrosiTesbHas pabora crynenros (CPC) 54 | 54 | 108 | 4acos
8 | Beero (6e3 sx3amena) 108 | 108 | 216 | 4yacor
9 | CamocrositenbHas pa6ora Ha NOAFOTOBKY M caayy dK3aMeHa | 36 | 36 | 72 | yacon
10 | O6mas TpyaoéMKoCTD 144 | 144 | 288 | yacos
[ (B 324€THBIX eanHuuax) | 4 4 8 | 3ET
Ok3amen 2.3 cemectp

Tomex 2016
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Pabouas nporpamma cocrasena c yu€ToM TpeboBanuit @enepanbHoro Iocy-
AApCTBEHHOTO 00Pa30BaTENIbHOIO CTAHAAPTA BBICIIENO obpaszosanus (OPI'OC BO)
110 HallpaBJICHHMIO MOATOTOBKM 27.03.03 — «CHCTeMHBI aHAH3 U YIIpaBieHHe»
(YpoBeHb 6akanaBpuaTa), yTBepKIeHHOIO npHkazoM MunuctepcrBa 06pazoBaHus
¥ Hayku Poccuiickoit ®enepauun ot 11 mapra 2015 r. Ne 195, paccmotpena u y1-
BEpXJIeHa Ha 3aceaHuu Kadenps! Gpusuku 20 anpens 2016 r., npoTtokosn Ne 113,

Pazpaboruuk:

AOUEHT Kadeaprl GpH3HKH

3aB. kad. dhusmku, mpodeccop

Pa6ouas nporpamma coracosana c daxynsTeToMm, npopunupyomiei U Bbi-
IycKaromel kadeapamMu crielHaIbHOCTH

Hexan ®BC \W% E.B. Ucrureuena

3asenyronuii npodunupyromiei

kadenpoit MuCA
3aBeAyronMit BBITYCKaroIe
xagenpoit MuCA
JKCHepThl:

kad. pusznku JIOLEHT m‘ A.B. MenoBruK
(MecTo paboThi) (3aHMMaeMasi OJKHOCTE) (roamucs) (MHHLHAITBL, hamMuITHs)
kad. MuCA CT. IIpeNoaBaTellb /7;/ A.W. Poxkosa
(MecTo paboThi) (3aHMMaeMas T0JKHOCTE) (nomﬁcs) (uHMUMATBL, haMHIIHSA)
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1. HEJIA ¥ 3AJAYH JACUMUILINHBI

HAucinnmina «Dusnka» u3ydaeTcs B NEPBOM, BTOPOM U TPEThEM CEMECTPE M IpeaycMaT-
PUBACT YTCHHE JICKUWH, NPOBENICHHUC [IPAKTHYECKUX H J1aGOPATOPHBIX 3aHATHI, 0Iy4eHHe pas-
JIMYHOTO POAa KOHCYJIbTAIHH.

Hearto pucunmunn «dusmkay ssisercs dopmuposanue y crynentoB TYCYP nenoct-
HOTO MPEICTABNEHHA O QH3UYECKUX MPONECCAX M ABJNEHHAX, IPOTEKAIOIMMX B IIpHpO/Ie, TOHH-
MAHHS BO3MOKHOCTEH COBPEMEHHBIX HAYYHBIX METOLOB I03HAHHS PHPOAI H BIAJCHUA HMH Ha
YPOBHE, HEOOXOIMMOM JUIS PEUICHHs IPaKTHYECKHX 3aad, BO3HHKAIOMIHX [IDH BBIIOJHEHUH
pOQEeCCHOHATBHBIX 00S3aHHOCTEH.

3apaveii u3y4yenus xypca (PU3UKH ABIIAETCS OCBOEHHE CTYIACHTAMH ¥ YMEHHE HCIIOIB30-
BaTh:
® OCHOBHBIX IIOHATHH, 3aKOHOB H MOJEICH:
MEXaHHUKH;
TEPMOANHAMHUKH,
3NEKTPHYECTBA U MarHeTHU3Ma,
Kose0aHuH H BOJIH;
ONTHK;
aTOMHOH (H3HKH;
¢ MCTOAOB TCOPETHUECKOTO U 3KCIIEPHMEHTANBHOTO UCCISIOBAHMI B busuke;
¢ METOJOB OLICHOK IIOPSAAKOB GPH3NYECKHX BEIHYIHH.,

VVVVYYVY

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OO

Jucrnummna «PU3uKa» OTHOCHTCS K YUCITy JUCHMIIIMH MaTEMaTHYECKOrO U eCTEeCTBEH-
HOHay4HoTo nukia (6asosas wacte b1.5.8). 3nanns u HaBbkw, NIOJTYYCHHEBIE TIPH €€ W3y4YeHUH,
HCHOJIB3YIOTCS B MOCHCAYIOMMX THCUUILIHHAX MPO(ECCHOHANBHOTO [UKIA (be3zonacHocTh xu3-
HEACATEILHOCTH, METpOJIOrusa H TeXHHYeCKHe usMepenus, VHTenmnekTyanbuele TeXHOMOrHM H
IPEACTaBICHUE 3HAHUN, Y 9eOHO-HCCIe10BaTEIbLCKAS pabora, Teopernueckas mexanuka, O6mas
SJICKTPOTEXHUKH ¥ DJIEKTPOHUKA, BeIMHCIHTEIbHBIE MAIIIMHEL, CHCTEMBI H cetd, OCHOBHI IPOEK-
THPOBAHHS CHCTEM M CPEJICTB YIPABJICHHS).

3. TPEBOBAHMSI K PE3YJIBTATAM OCBOEHUS AUCHUTTIUHBI

[Iponece msywenus mucnuiumas «DH3HKaY HampasiieH Ha (GopMupoBaHue CIIETYIOLTHX
KOMIICTEHIIHH;

obwenpoeccuonanvrvle KoMnemenyuu (OIIK):

1) rOTOBHOCTEIO IPUMEHSATH METOIBI MaTeMaTHKH, GU3MKH, XMMHH, CHCTEMHOTO aHAIN34,
TCOPHH yNIPABIICHHS, TCOPHU 3HAHHH, TEOPHUH U TEXHONOTMH MPOTPAMMHPOBAHHMS, A TAKKE Me-
TOROB ryMaHHTAPHbIX, SKOHOMHYECKHX H cOLMaNbHEIX Hayk (OIIK-1).

2) cocoGHOCTBIO MpeNCTaBIATh COBPCMEHHYIO HAYYHYIO KapTHHY MHPA Ha OCHOBE 3Ha-
HHH OCHOBHBIX TOJIOXKEHHI, 3aKOHOB H METOJOB €CTECTBEHHBIX Hayk u MatematHkn (OITK-3).

B pesynomame usyuenus xypca puzuxu CHIYOEHMbL OOJICHDL:

3HaTh (QU3HYECKHE OCHOBEI MEXAHHKH, MOJIEKYISIPHOH (GHM3UKH, [IPHPOLY KoJeOaHMi H
BOJIH, OCHOBBI MOJIEKYNIAPHOH (U3NKH M TEPMOAMHAMHKH, SIEKTPHUYECTBA H MarHeTu3ma, OmTH-
KH.

YMeTh HCTIONBb30BaTh TEOPETHYECKHE 3HAHUS IPH OOBACHEHHH PE3YIBTATOB JKCIIEPHMEH-
TOB, MPUMEHATE 3HAHUA B 001aCTH GU3UKH UL OCBOCHHS 06IIENPO(ECCHOHATBHBIX THCIAILTHH
U peIieHHs IpoeCCHOHANBHBIX 3314,

Baanxers HapsikamMu GH3MYCCKUX HCCTeNOBAHMT.
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4. OB BEM JMCUUAILTAHDI U BUbI YYEBHON PABOTBI

Tabnuna 4.1.
. CemecTpnl Beero
Bupt yuebHo# paboThl
4acoB
2 3
AyauTopHbI€ 3aHATHSA (BCero) 54 54 108
B Tom uucine:
Jlexuun (JI) 18 18 36
JIaGoparopubte paborer (JIP) 18 18 36
ITpakruyeckue 3anatus (I13) 18 18 36
Kypcosoii ripoext / pabora (KPC) (aynuropHas Harpyska) — - -
Jlpyzue 6udbl ayoumopnot pabomet
CamocTosiTeIbHast padoTa (Bcero) 54 54 108
B ToMm uncie:
[TpopaboTKa JIEKIIHOHHOTO MaTepHalia 14 14 28
[ToaroToBKa K MPaKTHYECKMM 3aHATHAM 12 12 24
BEINOJHEH e HHIMBH/YAIBHBIX TBOPUYECKHX 3a/1aHHH 11 11 22
[ToaroToBKa K KOHTPOJIBbHBIM paboTam U KOJUIOKBHyMaM 10 10 20
TloaroroBka k 1abopaTOpPHBIM 3aHATHAM 7 7 14
CaMOCTOSTENbHOE H3yUEeHNE TeM TEOPETHYECKON YacTH - - —
IToaroroBKa K 3K3aMeHY 36 36 72
BuJ IpoOMEKYTOUHOM aTTecTaluy (3a4€T, IK3aMEH) OK3 IK3
O06mas TPYAOEMKOCTD YA 144 144 288
3auéTHBIEC ¢AMHHIBI TPY10EMKOCTH 4 4 8
5. CONEPKAHUE JUCIUILINHBI
5.1. Pazie/ibl AMCHMILIMHBI H BHAbI 3aHITHIH
Tabmuna 5.1.
No HaumeHoBaHHe paszzaena T 3 P | cpC Bcero | ®opmupyemsie
IHACITUTIIUHBL yac. KOMNETEeHITHH
Bropoii cemecTp
1 | Mexanuka 9 9 9 31 58
MomnekynspHas (uU3AKa H Tep- OIIK-1,
2 MOJIMHaMHKa . > . 13 28 OIIK-3
DJIEKTPHUYECTBO U MAarHeTH3M 4 4 4 10 22
Tpernii cemecTp
4 | Konebanus ¥ BOJIHEI 9 9 9 31 58
5 | BoytHOBasi ONTHKA 5 5 5 13 28 OIIK-1,
6 | KanTOBas onTHKA 4 4 4 10 22 OIIK-3
7 | Beero: 36 36 36 | 108 | 216
Hroro: 216
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5.2. Conepxanue pa31esioB AHCHHIUIMHBI (110 JICKIHAM)

Tabnuna 5.2.
No Haumenosanue Tpynoém- | ®opmupye-
v pazzena Conepxanue pasjena KOCTB Mble
AHMCUHMILUTHHBI (yac.) | KOMIETEHIHH
Bropoii cemectp
1 | Mexanuka 1.1. Ouzuka xax GynnamenTansHas Hayka. 9
1.2. Kunemaruika.
1.3. JlrHamMuKa MaTepHaisHOM TOUKH.
1.4. 3akoHBI cOXpaHeHus.
1.5. Mexanuka TBeporo Tena.
1.6. OCHOBBI PENATHBHCTCKONH MEXaHUKH. OIIK-1,
2 | Moaekyasip- | 2.1. VpaBHeHHS COCTOSHHS HICATLHOTO Ia3a. 5 OIIK-3
Has ¢pusnka u | 2.2. VsonpoueccsL.
TepMoOHHA- 2.3. Knaccuueckue CTaTHCTHKH.
MHKA 2.4. SIBneHus nepenoca.
2.5. O6patuMele 1 HeOOpATHMEIE IIPOIIECCHL.
2.6. DaTpornus.
3 | Daexrpuue- 3.1. OmekTpocTaTHueCKOe mMONE B BaKyyMe. 4
CTBO H Mar- | 3.2, DJeKTPOCTATHYECKOE IIOJIE B JMDJIEK-
HETH3M TPHKe.
3.3. IIpOBOXHHK B 3JIEKTPHYECKOM TOJIE.
3.4. DHeprus MeKTPHUYECKOTO OIS, OIIK-1,
3.5. IloCTOSHHBII 3JIeKTPHYECKHE TOK. OIIK-3
3.6. MarauTHOe mosie B BaKyyMe.
3.7. MarauTHoe 110j1e B BELIECTBE.
3.8. DnekTpoMarHuTHAS HHIYKIIHSL.
3.9. YpaBHenns Makcsena.
Tperuii cemecTp
4 | Konebanusn w | 4.1. Konebanus. 9
BOJIHBI 4.2. BoaHsl.
S | BornoBas 5.1. Unrepdepennus ceera. 5
ONTHKA 5.2. ludpaxius ceeta.
5.3. Ionspwu3saius ceera. OIlK-1,
5.4. CpoiicTBa M 0COOEHHOCTH pacIpocTpa- OITK-3
HEHMS CBETOBBIX BOJIH B Pa3JIHYHBIX Cpeflax.
Jucnepcust ceera.
6 | KBanroBas 6.1. TernoBoe uznyyenue. 4
ONTHKA 6.2. DOTOHEI.
5
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5.3. Pasednl AMCHHIVIHHBI M MEKIMCUMIUIHHADHBIE CBA3M ¢ obecrnedHBAIOIIMMH
(upeabyIy IMMH) H 06ecneYHBAEMbIMH (nocseny0UHMH) JMCIHILIHHAMH

Jlnist OCBOGHHS pa3/IelloB JIUCIHMILIMHGL «DU3HKaY HeoOXOMMbl 3HAHHA, [TOJYYCHHBIE B
WIKOJIE U TIoJTy4aeMble TapajliebHO IPH U3Y4eHHH TUCUHIUINHEL «MareMaTH4eCKHH aHaIM3».

Passerbl AMCIHILTHEDL «DH3MKa» CBS3AHBL ¢ Pa3feaMu nociedyiouux JTUCUHILUIAH «ITpo-
PpeccronanbHoro uuKia (6a3oBoit obuenpodeccHoHaNbHOR yacTH)» pabouero y4eOHOro Iiasa:

Tabmuna 5.3.

Pazaennt GH3INKH 11213 4156
JducuuniagHbl
Be30macHoCTh )KU3HEAEATEIbHOCTH + + I+ |+
Metposiorust H TeXHHYECKHE H3MEPECHUS + 1+ I+ +
VHTe/IeKTyalbHble TEXHOTOTHA H PE/ICTABICHUE SHAHMH + |+
YyebHO-HCCIIEI0BaTeIbCKas paboTa + + |+
Teopernyeckasi MEXaHUKa + |+ |+ I+
O6111as 3NEKTPOTEXHUKH U 3JICKTPOHHKA + 1+ |+ |+
BeruucnuTe/IbHble MAIHHBL, CACTEMBI B CETH + |+
OCHOBBI IIPOEKTHPOBAHHS CHCTEM M CPEICTB yIPAB/ICHHS + |+ [+ |+

5.4. CoorBeTcTBHE KOMIIETEHIHI, GOPMHPYeEMBIX MPH H3yYeHHH THCUHIIMHBI, H BH-
0B 3aHATHI1

Tabymma 5.4.
[lepeuens Bune! 3ansTHiH
KOMITETEHIHH JI| 113 | JIP | CPC

®opMBI KOHTPOJIA

Ompoc. Tect. Konrponsras paboTa (KOJIOKBHYM).
OIIK-1 + |+ |+ + | 3ammra naGoparopHoil paboThI (TeCT, YCTHBIH OII-
poc). DK3aMeH.
Onpoc. Tect. KontpomnsHas paboTa (KOJLIOKBHYM).
OIIK-3 +] + |+ + | 3amuTa nabopatopHo#t paboThI (TECT, YCTHBIH OI-
poc). DK3aMeH.

6. METO/IbI U ®OPMbI OPTAHU3AIIMHA ObYYEHUS

J[n1s ycHemHOro OCBOCHHS JHCHHMIUIMHBL MPHMEHSIOTCA Pa3jIMvHBIC obpazoBaTenbHbIE
TEXHOJTOTHH, KOTOpble 0GECIeUnBAIOT JIOCTIKCHHE IIAHUPYEMbIX PE3YJIBTaToB 00YYeHHS CO-
I'IACHO OCHOBHO# 0Opa3soBaTe/IbHOM porpaMme, ¢ yuérom TpebosaHmii K 00BEMY 3HAHUH B HH-
TepakTHBHOH (opMe.
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7. JABOPATOPHBIN HPAKTUKYM
Tabnmuna 7.1.

No
/i

Ne paznena
JUCHHUIUTHHBL

Hanmenoanue 1aGoparopHsx pabot

Tpyno-
EeMKOCTE
(uac.)

OIIK

Bropoii cemectp

3HAKOMCTBO C H3MEPUTEIBHBIMH PHOOPAMH.
Metonunka o6paboTku pesynbraToB H3Mepe-
Huii. Teopus norpenHocTeil H3Mepenuii.

1

Kunemaruka
BpaIlleHHUs,

PaBHOYCKOPCHHOI'O

Hsyuyenne pacnpenenenns Makcpen-
na.

Omnpenenenne OTHOLIEHHS TeMIOEM-
KocTeH rasa MerogoM KieiiMana-
JHesopma.

M3ydyeHne 31eKTpOCTATHYECKOTO IMO-
.

Wsyyenne CBOHCTB IHDIEKTPHKOB B
TIOJIe ITOCKOTO KOH/IEHCAaTOpa.
N3yvenne MarHUTHOTO MO KPYroBO-
r'o TOKa.

OnpeneneHne  yaenpHOro  3apsga
3JIEKTPOHA METOJOM MarHeTpOHa

Tpernii cemectp

Wzyuenne 3aTyxarommx sjiexTpoMar-
HUTHBIX K0JIeOaHHii.

M3yvenne BBIHYKICHHBIX JIEKTPO-
MAarHATHBIX KOJIeOaHHuii.

Uzyuenne uaTepbhepeHInn 1a3epHOro
u3rydenus. Onert IOwra.

Msyyenue nudpakimmu jazepHoro H3-
JIy4eHHs OT HIETTH U HUTH.

Buemnnii porosddexr. Usyuenne
3akoHa CtoneroBa U poBepka ¢Gop-
Mynbl OHHIITEHA.

OIIK-1,
OIIK-3
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8. MPAKTUKTUYECKHWUE 3AHATHSI (CEMHUHAPDI)

Tabnuna 8.1.
Ne Ne pazgena . Tpyno-
S I — HauMeHoBaHHE MPAaKTHYECKUX 3aHATHH €MKOCTh OIIK
(gac.)
Bropoii cemecTp
1 1 KunemaTHka moctynarellbHOTO H Bpamareib- 2
HOTO JABHIKEHHs. 3aKOHBI AUHAMHKH I10CTYIIa-
TEJBHOTO ¥ BPAIIATEJILHOTO JBHIKCHHUS.
2 Pabotra u sHeprus 2
3 3aKOHBI COXPAHEHUS UMILY/IbCA, MOMEHTA UM- 2 OIIK-1,
IyJIbCa B SHEPTUH.
4 PensruBucTCKas MexaHuka. Teopus OTHOCH- 2 OIIK-3
TEJILHOCTH
5 2 H3onpornecchl, TeII0EMKOCTh MHOT0ATOMHBIX 2
razoB. Pacnpenesnenust Makcpema u bonbuma-
Ha
6 ITepBoe nHavano tepmonuHaMuKi. Huxisr. Bro- 2
po€ HAYaJI0 TepMOIUHAMHKH. DHTPOIHUS
7 3 3akon Kynona. Harmpsok€HHOCTS dIeKTpHYe- 2
ckoro oy, Teopema [Naycca.
8 [Torennuan. PaboTa cui 2NEKTPOCTATHYECKOTO 2
moJit. BeliecTBo B 2/IeKTPOCTATHYECKOM TIOJIE. OIIK-1,
DnexktpoeMkocTs. Kongencaropsl
9 3axonsl Kupxroda ass nerei nocTOSHHOIO TO- 1 OIIK-3
ka. [Inornocts Toka. K.I.J. HCTOYHHKA TOKA.
MarnuTHOe none. 3axoH buo-Casapa-Jlamiaca
10 Cuia Amniepa. Cuia Jlopenna. MaruurHoe 11o- 1
Jie B BelleCTBe. JHEPrusl MarHUTHOI'O MOJIs.
VYpaBHeHus: Makcseia.
Tpernii cemecTp
11 4 TapMmonmueckue konebanus. CiroxeHnue rapmMo- 4 OTK-1
HHUYECKHX KoJleOaHHH. 3aryxaronie 2JeKTpo- ’
MarHuTHble KoJeOanus. BolHyXKIeHHbIE DJIeK- OLIK-3
TpPOMAarHUTHBIE KOJIeOaHusl.
12 DIeKTpPOMArHUTHBIE BOJIHEI 2
13 Do dexr Homnepa 2
14 5 ['eoMeTpHuecKast U ONITHYECKAs Pa3HOCTH X0a 2
ay4dei OIIK-1,
15 WuTepbepenius cBeTa 2
16 Hudpaknus ceera. Iloysipusanus ceera. 2 OIIK-3
17 6 Tennosoe usnyuenne Baennuii porosdexr 2
18 Ddpext Komurona. Poronsl. Ummysiec goro- 2
Ha. /laBneHue cBera.
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9. CAMOCTOSTEJBHASI PABOTA

Tabnuna 9.1.
Temaruka camocTosTeNnsHoM pato- | Tpyno- KonTpois
Ne | Nepasnena ¢ p Pyt P
A TBI emMrkocth | OIIK | Beimonnenus
AHCR (Oemanuzayus) (dac.) paboThI
1 1-6 Onpoc. Tec-
Tol. KoH-
ITpopaboTtka nexumonHOro Mare- 36 TpOJIbHBIC
puaia paboTsI
(xomnokBuy-
MEI).
2 1-6 Tectsl, g0-
INoaroToBka K MpakTHYECKHM 3a- 23 OIIK-1, MAILHHE 3-
HATHSIM JE—
OIlIK-3
3 1-6 BrimonHenne HHIMBUIYAIBHBIX 19 IIposepka /I3
TBOPYECKHUX 3aJaHui
4 1-6 [ToaroToBKa K KOHTPOJILHEIM pa- 12 ITposepka
6oTaM H KOJUIOKBHYMam padot
5 1-6 N 5 $T0B 110 1a60Da Omnpoc. Tecr.
OITOTOBKA OTYETOB 110 p 14 ammra or-
TOPHBIM paboTam 0
9ETOB
6 1-6 Ompoc.
IMoaroroBka u cjaya sK3aMeHa 4
DK3aMeH.
Hroro: 108 4q.

BTOPOU CEMECTP

Tembl HHAMBHIYATBLHBIX TBOPUECKHX 3aganmil: 1. Kunemaruka MaTEPHAIIBHOU TOYKH.
JlMHamMKKa MOCTyHaTeNbHOro NBIKeHUs. JlHHAMUKA BpaIlaTe/IbHOro JABWKEHHS; 2.3aKOHBI CO-
XpaHCHHS B MeXaHHKe (Oe3 BpamaTensHOro aBmxeHns). Kiaccaueckue cratucTHky; 3. Tepmo-
munamuka. [Torenuman u pabora; 4. 3akon Kyinoua. ONEeKTPOCTAaTHKA. MeTAlIbI M IUIIEKTPHKH
B 3JICKTPHYIECKOM ToJIe; 5. MarnuTocTatuka;. 6. JIBUeHHE 3apsi0B H TOKOB B MATHHTHOM 11O~
ne; 7. DNeKTpOMAarHHTHAS MHTYKIHA,

Tembr 1 u 2 KOHTPOJBHBIX pabor: 1. «KuHemarnka MarepHanbHOMN TOUKHY;
2. «/luHaMHKa MOCTYNaTelIbHOro ABIOKCHUSY; 3. «/IMHaMHKa BpAILATENBHOTO IBHIKCHUSY;
4. «IloteHmman u paboray; 5. «Paborta u BHeprust. 3aKoHBl coxpaHeHus»; 6. «Kiaccuueckue
CTaTUCTHKNY; 7. « Tepmonunamukay. 8. «3axon Kynonay; 9. «Merasmis 1 ITH3IEKTPUKH B 3JIEK-
TputeckoM noser; 10. «Marautocrarukay; 11. «/Ismkenne 3apsNIOB H TOKOB B MarHUTHOM IIO-
nex; 12, «QnekTpoMarHuTHas HHYKIUAY,

Tembl 1-ro m 2-ro kotokBHYMa: 1. «Mexanukay u «Monexynapuas dusuka u TepMmo-
AMHAMHKay, 2. « DIIEKTPOCTaTHKAY, 2. «DJEKTPOMAarHEeTH3M»;

TPETUN CEMECTP

Tembl MBAMBHIYAIBHBIX TBOpYeckHmX 3agaHmii: 1. Konebauuss u  BomHbL
2. Nurepdepenuns; 3. Oudpaxuus; 4. Ternosoe usnyqenue; 5. BHemnnit dorospdexr. Do-
¢dext Komntona; 6. Kpantopas MEXaHHKa;
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Tembt 1 u 2 kKoHTpoabHbIXx pabor: 1. «Konebanus ¥ BOJHBIY; 2. «Bomasbiy.
3. «Mutepdepennusay; 4. «/Iudpakuus cserar; 5. «BorHoBasx ONTHKaY, 6. «TennoBoe n3myue-
uuey; 7. «Bremnuit potosdpdext. Ddbdexr Komnronay; 8. «KpaHTOBas MEXaHHKa»,

Tembi 1-ro u 2-ro Ko/utokBayMoB: 1. «KoseGanus U BOIHBI». 2. «BonHoBas onTHKay; 3.
« TemyioBoe H3NydeHHE H aTOMHbBIE CIIeKTPby; 4. «KBaHTOBas PU3HKaY.

10. MIPUMEPHAS TEMATHKA KYPCOBBIX IIPOEKTOB (PABOT)

He npesycMOTPEHO y4eOHBIM ILIAHOM

11. BAJUIBHO-PEUTHHI'OBASI CHCTEMA

OcymecTpisercss B coOTBETCTBHE ¢ Tlo/IokKeHHEM 0 MOPs/IKe HCHOIL30BAHHS PeHTHH-
roBO# CHCTEMBI ISl OLIEHKH yCIeBAeMOCTH CTY/1eHTOB (1pHKa3 pekTopa 25.02.2010 Ne 1902)
¥ OCHOBAHA Ha GAIBHO-PEHTHHIOBON CHCTEME OLICHKH yCIIeBaeMOCTH, JeiicTByommeii ¢ 2009 r.,
KOTOpas BKJTIOYAET TEKYLIUH KOHTPOJIE BEIIOJHEHHS 3NEMEHTOB 00bEMa THCIHUILIHHBL 1O 7le-
MEHTaM KOHTPOJIS C TIO/IBeIEeHHEM TEKYLIEro PeUTHHTA.

B mepBOoM ceMecTpe 1o aucuuiuinHe «Pu3nKay IIpesycMoTpeH 3a4€T. 1o okoHIaHHH ce-
MecTpa CTyHeHT, Habpapiuii MeHee 50 0ayioB, CYUMTACTCS HEYCHEBAIOMIUM, HE TONYYHBIIMM
3auét. CTy/eHT, BHINOJHMBIIHI BCe 3aIIAHHPOBAHHEIE JTabopaTopHble paboTel i HaOpaB-
muii cymMy 50 1 6osee 6a/uIoB, MOIYYAET 3a4€T «aBTOMATOM».

Mo mucrunnube «Pu3nkay MpoBeICHHE JK3aMEHa BO BTOPOM H TPETHEM CEMECTpe SBIIA-
etcst 00s3aTenpHEIM. [Ipu 3ToM GauibHas oneHka B cooTHomenun 70/30 pacnpeniensiercs Ha [iBe
COCTABJIIIOLIHE: CEMECTPOBYIO M 3k3ameHaIoHHy0. T.e. 70 6auioB MOKHO IOJIYYHTh 32 TEKY-
myro paboty B ceMectpe, a 30 6aIoB — 3a OTBETHI Ha 9K3aMEHE.

JI5i cTUMYIMPOBaHHs IaHOMEPHOCTH paboTel CTyJeHTa B CeMeCTpe BBEICH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBIA IIPUMEHAETCS (CYMMHpYETCS) TOJBKO JUIsL CTYNEHTOB, Oe3 onosja-
HHl OTYHTHIBAIOMUXCS [0 TIPOMEXKYTOYHBIM 3JIEMEHTAM KOHTPOJIA (TECThl, IPakTHIeCKHe pado-
TBI, KOJUIOKBUYMBI).

Ha mpOoTSOKEHHH BCErO CeMecTpa TeKyllas yCIIeBaeMOCTh OLEHHWBAETCs TOJNBKO B Oaiiax
HAPACTAIOUIAM HTOTOM, B TOM HYHCIIE M PE3YJIbTaThl KOHTPOIBHBIX TOYEK.

TeKyIui KOHTPOJIb U3YYEHHS] JUCIHIUIMHEL B KOXKIOM CEMECTpe COCTOHUT M3 CIEAYIOIIHX
BHJIOB!

— KOHTPOJIb 32 YCBOCHHEM TEOPETHUYECKOro MaTepHasia — IPOBeJieHHe 4 IHCEMEHHBIX KOH-
TPOJBHBIX PabOT H KOJUIOKBHYMOB,;

— KOHTPO/Ib 33 NPaBUJILHBIM BBHIIONHEHHEM HNPAaKTHYECKHX paboT — MpOBE/IeHHE Ha MPaK-
TUYECKUX 3aHATHIX 5 — 7 TeCTOB;

— KOHTPOJIb 32 BBIIIOJIHEHHEM JTab0paTOpHBIX paboT.

[To pesynbrataM TEKyIero KOHTpos GOpMHUPYETCs JONYyCK CTYIEHTa K HTOrOBOMY KOH-
TPOJIO — 3K3aMeHy 10 JUCIMIUIHHE. DK3aMEH OCYLIECTBISCTCS B BHIE OHPOCA 110 TEOpeTHYC-
CKOM 4acTH JUCLHILIMHEL

B cocTaBe cyMMbl 6aII0B, TOJYUYEHHOM CTYACHTOM IO JHCLMIUIMHE, 3aKaHYHBArOIIEHCs
HK3aMEHOM, IK3aMEHAIHOHHAS COCTAaBNIAIoNIAs Jo/nkHa ObITh He MeHee 10 6amios. B npotuBHOM
cllyuae dK3aMeH CUMTAeTCs He CJIaHHBIM, CTYeHT B ycTaHoBienHoM B TYCYP nopsnke 00s13aH
ero mepecaath. [IpH HeyTOBIETBOPUTEIBHOM caue dk3ameHa (Menplue 10 6a/UIoB) MM HEABKE
CTY[EHTA Ha 3K3aMeH SK3aMeHAlHOHHasH COCTABILArOIas IIpHpaBHuBaeTcs K Hyo (0).

[To mucnmmmne «DH3HKa» IPOBEIEHHE DK3aMeHa Bo 2 U 3 ceMecTpax sBjseTcs ods3arelb-
HEIM. DK3aMeHAIHOHHBIT GIIET COIEepXHUT TPH Bompoca. MakcHuManbHas OLEHKa 3a KaKIbId BO-
npoc cocrapiser 10 6awtoB. MakcuMalibHas SK3aMEHAIMOHHA OLIEHKA COCTABIIACT 30 6asioB.

B ra6nunax 11.1. 1 11.2. comepxarcs npuMepbl pacupeeseHus 0alion Uit JUCHUIIHHBL
«®Du3HKa» B TEUEHHH NEPBOIO CEMECTPA, 3aBEPIIAOIIErOCs 3a4€TOM, H Ul BTOPOrO H TPETHETO
CEMECTPOB, 3aBEepIIArOIINXCS IK3aMEHOM.
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Tabmuna 11.1. Pactipenenenue 6amios Bo BTOPOM H TPEThEM CEMECTPax U3ydeHHst (GH3HKH

. .. | Makcumansusrit
Makcumaneneiit | MakcumanbHbrit
. 6ayu1 3a nepuon | Bceero
JneMeHTH! yueOHol nes- Oan c Havana | Gajui 3a nepHon e 2 KT u aa
TEJIBbHOCTH ceMecTpa 1o Mexay 1 KT u 2 Kon}:;(l)lx\}; cemect- | cenec
marel 1 KT KT P
pa
Hocemenue 3ansaTuit 1 1 1 3
Wnnusu bHBIE TBOP-
SHBHAYAIBHEIC TBOP 5 5 5 15
YECKHE 3alaHus
KonTposnsnbie paboTel Ha 6 6 12
[IPAKTHYECKUX 3aHATUAX
Brmonuenune naGoparop-
HBIX paboT U 3amiuTa OT- 9 9 7 25
4eTOB
KomnoxBuyms 6 6 12
KommoneHT cBoespemen- 1 1 1 3
HOCTH
HToro Makcumym 3a me- 22 2 2% 70
pHoa;
Cnaua sk3ameHa 30
Hapacrawomum arorom 22 44 70 100
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Tabmuua 11.2. TlepecueT 6aJuI0B B OLCHKHU 33 KOHTPOJILHbBIC TOYKH

Bayisl Ha 1aTy KOHTPOJILHOH TOYKH Ouenka
He menee 90% 0T MAKCHUMaJIbHOM cyMMBI Ha 1aTy KT 5
Ot 70% 1o 89% oT MakcHMaTbHOM cyMMbl Ha faTy KT 4
Ot 60% 110 69% 0T MaKCHMaJIbHOH cymMmbl Ha faty KT 3
Menee 60% ot MakcuManbHOH cymMMbl Ha gaty KT 2

[IpeobpasoBaue cyMMBI OQLIOB B TPAIHLHMOHHYIO OUEHKY H B MEXKIYHAPOIHYIO OyKkBeH-
Hy10 oHeHKy (tabmuua 11.4) IPOMCXOAUT OJMH Pa3 B KOHIE CEMECTPA TONBKO MOCAE TOABEAE-
HYS HTOTOB H3yYeHHs JUCUMILUTAHEL «DH3UKaY, T.€. [0CIIe YCIIEIHOH C/IauH SK3aMeHa:

Ta6muua 11.3. [lepecder uTOroBo#i cyMMbl GalLIOB B TPAIHIHOHHYIO H MEXIYHAPOIHYIO OLCH-

Ky
Onenxka (I'OC) Htorosas cymma 6aios,
YUUTBIBAET yCIIENIHO Ouenka (ECTS)
CIAaHHBIH DK3aMEH

5 (o1HM4YHO) 90-100 A (0TJIIHYHO)
85-89 B (ouens xopouio)

4 (xopolo) 75-84 C (xopomro)
70-74
65-69 D (ya0BJIeTBOPUTEIBHO)

3 (YAOBIETBOPHTELHO) 60-64 E (mocpencTBEHHO)

2 (HEyI0BJIETBOPHTEIBHO) Huxe 60 6ajutos F (HeynoBIE€TBOPUTENBHO)

12. YYEBHO-METONYECKOE U1 UHOOPMAIIMOHHOE OBEC-
NEYEHUE IACHUILIAHBI

12.1. OcHoBHas JIATEpATYpA:
1. Capenpen U.B. Kypc obmieit ¢pusuxu: yueOGHoe mocodue s Bry3os: B 3 1. —7-e u3n.,
crepeotur. — CI16.: Jlans, 2007.
T. 1: Mexanuka. Moeky/sapras Qusuxa. — 432 c. (B 6ubmorexe — 155 9K3.).
T. 2: DnexTpudecTBo H MarHeTn3M. Bommer. Ontrka. — 496 c. (B 6ubmorexe — 148 3K3.).
T. 3: Kpanrosas onrika. AtroMHas ¢pusuka. Gusnka TBEpAOro Tena. GU3NUKa aTOMHOTO
sJ{pa | 2NIeMeHTapHbIX yacTll. — 317 ¢. (B 6ubmmoreke — 151 9K3.).
2. Cusyxun JI.B. O6muit kype $usuku: yueOHOe nocobue i BY30B B 5 1. — M.: ®usmar-
nut, 2005-2006.
T. 1: Mexanuka. — 5-¢ u3JL., crepeoTui. — M.: ®@usmariut, 2006. — 560 c. (B 6ubmmo-
Texe — 101 3k3.).
T. 2: TepMoIMHAMHUKA M MOJICKY/IApHAs QU3MKa. — 5-€ M3, HCIIP. — M.: OuzmaTiInT,
2006. — 543 c. (B 6utnmoreke — 100 3K3.).
T. 3: DNeKTpHIeCTBO. — 5-¢ U3, CTepeoTHIl. — M.: OU3MATIHT, 2006. — 654 ¢. (B 6ub6-
auorexe — 100 3x3.).
T. 4: Omruka. — 3-e U3, crepeoruit. — M.: ®usmaraut, 2005. — 791 c. (B 6ubnnorexe
- 101 9x3.).
T. 5: AtomHas u siepHas QH3HKa. — 3-¢ U3[., cTepeoTuil. — M.: OU3MATIHUT, 2006. -
782 c. (B 6ubimotexe — 100 3Kx3.).
3. 3ucman T.A., Tozec O.M. Kype obmeit ¢usuxa. B 3-x TI. [DnekTpoHHbIH pecype] —
CI16.: Jlans, 2007.
T. 1: Mexannka. MosekynspHas ¢pusuka. Konebanus u BosHbL. — 7-¢ u3it. — 352 c. Pe-
KUM nocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=505.
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T.2: DnexTpHyecTBO M MarHeTHsM. — 7-¢ W3 — 352 ¢. Pexum Jocryna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ KOMIIBIOTEPOB

TYCYP.
T. 3: Onrtuka. ®usnka aroMoB M Mosekys. Du3HKa aTOMHOTO S/Ipa H MUKpPOYacTHIl. —
6-eusn. —512c. Pexum gmocryma  on-line ¢ KoMmIibsoTepoB  TYCVYP:

http://e.lanbook.com/books/element.php?pl] cid=25&pll id=508.
12.2. lonouuTe bHAS AUTEpATYpa:

1. Casesbe U.B. CGopHHK BOmpocoB | 3amaq 110 obmeit ¢usuke. [SnekTpoHHBIN pecypc] —
5-¢ wm3m, crepeorun. - CII6.: Jlamb, 2016. — 292c¢. Pexum qocrtyna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71 766 ¢ komnpiotepoB TYCVYP.

2. Mponos NL.E. Mexannka. OcHOBHBIE 3aKOHBL — 8-€ H3JL., crepeotun. — M.: BUHOM. Jla-
Soparopus 3nanui, 2006. - 309 c. (B 6ubmuoreke — 99 3K3.).

3. Mponos W.E. ®usmka makpocucrem. OCHOBHBIE 3aKOHBL — 3-€ W31, cTepeotun. — M.: BU-
HOM. Jlaboparopust 3uamuit, 2006. — 207 c. (B 6ubanoreke — 50 3K3.).

4. Uponos U.E. DnextpoMarsetnsm. OCHOBHBIC 3aKOHBI: Y4ebHOE ocobue UL BY30B. — 5-¢
u3a. — M.: BHHOM. Jla6oparopus 3xauuit, 2006. — 319 c. (B bubmoteke — 101 5x3.).

5. Uponos U.E. BomuoBsie nponecchl. OCHOBHbIE 3aKOHBI: yaebHoe nocobue. — 3-e u3g. — M.:
BMHOM. JlaGoparopust 3uanui, 2006. — 263 c. (B 6ubnuoreke — 100 9K3.).

6. Uponos W.E. KBantosas ¢pusmka. OcHOBHBIE 3aK0HBI: Yue6HOEe N0CO6He Uil BY30B. — 2-€
u31., gomn. — M.: BUHOM. JlaGopatopus 3nanmuit, 2004, — 256 c. (B 6ubnuoreke — 100 5x3.).

7. Upomos ULE. 3agaun mo obmeit pusuke: YueGHoe mocobue s BY30B. — 7-e u3., CTe-
peotun. — M.: BUHOM. Jlabopatopus 3uanuit, 2007. — 431 ¢. (B 6ubmmotexe — 496 9K3.).

8. Yepros A.T'., BopoGséB A.A. 3amaunnk no dusuke: Yuebnoe mocodue JUISL BTY30B. — 8-¢
H3]L., iepepab. u o~ M.: @usMariut, 2007. — 640 c. (B Gubanoreke — 99 9K3.).

9. Bonmbkenmreiin B.C. CGopunk 3amay mo obmemy Kypey ¢usuku: YdueGHoe mocobue s
BTY30B. — 12-¢ u3n1., menp. — M.: Hayka, 1990. — 396 c. (B 6ubmorexe — 148 9K3.).

10. Kossipes A. B. Kypc nexuuit no dusuke: Yue6uuk. — ToMck: TYCVP, 2007. -421 ¢c. (B
Gubnnorexe — 697 3k3.).

11. Kananmnkos H.IT., Koxesruxo HM. ®Ouznka. HutepHer-TecTpoBaHue 6a30BbIX 3HAHMIL.
[Onextponnsiit pecypc] —1l-e m3n. —CII6.: Jlams, 2009. —160c. Pexum noctyna on-line:
http://e.Janbook.com/books/element.php?pll_cid=25&pl1 id=172 ¢ komrbiotepoB TYCVP.

12. JlosoBckuit B.H. Kypc ¢usuxu. B 2-x TT. [DnexTponusii pecype] — 6-e u3m., Henp.
Jon. — CI16.: Jlans, 2009.

T. 1: Ousnveckue OCHOBB MEXAHHKH. DIEKTPHUCCTBO M MarHeTH3M. PH3MKa KOjieHa-
HHH u BoidH. —576c¢. Pexum gocryma on-line ¢ komnelotepos  TYCVP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=236.

T.2: Ksanrtopas ¢usuxa. Cratucrtuyeckas ¢pu3nKa U TepMmogrHaMuka. CoBpeMeHHas
du3udeckas KapTHHA MHpa. - 608 c. Pexum Joctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=239 ¢ KOMITBIOTEPOB
TYCVYP.

13. CaBembes 1.B. Kypc omeit ¢pusurn. B 3-x TT. [DnextpoHusiit pecypc] — CII6.: Jlans, 2011.
T. 1: Mexannka. Monekynapuas ¢usuka. — ll-e wm3n, crepeorun. — CII6.:
Jlans, 2011. —432¢c.  Pewum gocrynma on-line ¢ xommeiotepop  TYCVP:
http://e lanbook.com/books/element.php?pll_cid=25&pll id=2038.

T. 2: Onextpuyectso u MarsernsM. Bomnbl Ontuka. — 11-e w3z, crepeoru. — CII6.:
Jlaws, 2011. -496c. Pexum gocryma on-line ¢ kxommeiotepo TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2039.

T. 3: Ksanropas ontuka. AtomHas ¢usuxa. ®usuxa TeEpOro Tena. GU3HKa aTOMHOTO
Spa ¥ 3JeMEHTapHbIX dacTul. — 10-e u3x., crepeorun. — CII6.: Jlans, 2011. — 320 c.
Pexum JocTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2040.
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14. ®pum C.D., Tumopesa A.B. Kypc obiueit ¢pusuku. B 3-x TT. [DnexTpoHHBIA pecype] —
CI16.: Tags, 2009.

T. 1: dusnueckHe oCHOBBI Mexanukn. MonekynsapHast ¢usuka. Konebauus 0 BOJHBL. —

13- wm3m., crepeorun. — CII6.: Jlams, 2009. — 480c. Pexxum pocryna on-line:

http://e lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢  KOMIBIOTEPOB

TYCYP.

T. 2: DrexTpHyecKHe U BIEKTPOMArHeTHYECKHE SBJICHHSA. — 12-e U3, CTEPEOTHII. —
CIlo.: Jlaub, 2009. - 528 c. Pexum JlocTyna on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll id=418 ¢ KOMIIBIOTEpPOB
TYCYP.

T. 3: Ontuka. Aromuas ¢usuka. — 10-e U3J., CTEPEOTHIL. — CI16.: Haus, 2009, — 656 c.
Pexum JlocTyna on-line c KOMITBIOTEPOB TYCYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=419.
12.3. Yue6Ho-MeTOANYECKHE NOCOOHS ¥ TPOrpaMMHoe odecnedeHne
1. Yuebno-wemoouueckue Rocobua ONA RPAKMUMECKUX 3AHAMUIL U CAMOCHOAMENbHON
padomst [DIeKTPOHHBIH pecypcl:

2.1. Yyxxos I0.I1. PaGoTa u 3Heprus. 3aKOHBI COXPAaHEHHS B MEXaHHKE: cOOpHHK
3a7a4 IS IPAKTHICCKHX 3aHATHH. — ToMCK: TVCVYP, 2010. — 24 ¢. Pexxum noctyna cBo-
GoEbI s ckaurBanus: http:/edu.tusur.ru/training/publications/1100.

2.2, JIsunu A.B., Marasunaukos A.JI., Tposa JLA. Monexynipras ¢usuka: Coop-
HYK TECTOBBIX BOIIPOCOB Ul CAMOCTOSTENIBHOM PaboThl M JUIs MPAKTHYECKHX 3AHATHH. —
2009. 30 c. Pexxum JIOCTyIa cBOOOAHBII JUISL CKaYHUBaHUS:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsunn A.B., Marasurnuko A.JL, Opnosckas JL.B. Tepmonnnamuka. Hacts 1:
CBOPHHK TECTOBBIX BOIPOCOB [UI CAMOCTOATENBHOMN PabOTHI M Ul MPAKTHIECKHUX 3aHs:-
hit. — 2009. 43c. Pexum  jgoctyma  cBOOOAHBIH  JUIA  CKauMBaHMA:
http://edu.tusur.ru/training/publications/1235.

2.4 Taneesa A.W., Jlsuun A.B., Marasurnukos A.JI. Tepmonunamuka. Yacte 2:
CHOPHHK TECTOBBIX BONPOCOB IS CAMOCTOATENBHOM pabOTEl H JUIA NPAKTHYECKHX 3aHA-
mit. ~ 2010, 22c. Pexum  gocryma  cBOOOJHBIA IS CKauMBaHUA:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuit 10.A. BonHopas onthka: MeToaudeckoe nocodue. COOpHHUK TeC-
TOBBIX BOIpocoB. —2009. 24 c. Pexum jocTyna CBOOOIHEIM JUIA CKaYHBAHHUA:
http://edu.tusur.ru/training/publications/1233.

2. Vuebno-memoduueckue nocobusn 01a 6bINOAHEHUA 1AGOPAMOPHBIX padom [INEKTPOH-
HbIT pecypce]:

3.1. Bypaosuuus B.A., Tposn JL.A. JlunaMyKa MasTHUKa O6epbeka: Meroauyeckue
yKazaHHA K fgaboparopHoii pabote. —2007. 13 ¢. Pexum poctyna ¢BOOOIHBIN A7 CKa4d-
panus: http://edu.tusur.ru/training/publications/918.

3.2. Taneesa AW, Visadosa E. B. M3yuenue d/eKTpocTaTHUecKoro mos: Meroau-
yeckue yKkasaHus K naboparopsoii pabore. —2011. 11 ¢. Pexxum noctyna cBOOOAHBIN IS
ckauuBadus: http://edu.tusur.rw/training/publications/926.

3.3. Mpanopa E. B. M3yueHHe MarduTHOTO IOJS KPYTOBOTO TOKa: MeTojudeckue
ykazaHHs K abopatopHoii padote. —2007. 12 ¢. Pexum noctyna CBOOOJIHBIH [UIs1 CKAYH-
panms: http://edu.tusur.ru/training/publications/863.

3.4. bypauerckuit F0.A. OnpezeneHne yaeabHOTO 3apaia 3JICKTPOHa METOLOM Mar-
HeTpoHA: MeTo/lHuecKHe yKa3aHus K 1abopaTopHOH pabote. — 2011. 14 ¢. Pexxum nocryna
IUTA CTyeHTOB, cotpyauukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuuuu B.A., Tposs JLA. M3zydeHue 3aTyXaloIHX 3JICKTPOMArHHTHBIX KO-
neGanuit: MeToMuecKne ykasaHus K jadoparopHoii pabote. —2007. 14 c. Pexum nocty-
112 cBOBO KB 115 ckaunBanus: http:/edu. tusur.rw/training/publications/862.
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3.6. Opnoscxkas J1.B. Usyuenue unTepdepennnn JIa3epHOTro H3JIydeHus: Meroauye-
CKM€ yKazaHMs K Jaboparoproi pabote. —2010. 9 ¢c. Pexxum nocryna cBOOOMHBIH JyIst
CkauMBaHus: http://edu.tusur.ru/training/publications/911.

3.7. ®emopos M. B., Bypnosuuun B. A. Buemmuit dotosddext. Usyyenune 3axoua
Cronerosa u nposepka dopmynel Ditnmrreiina: Metogmueckue yKa3aHuA K 1abopaTopHOi
paGore. — 2009. 11 ¢. Pexum JocTyna  CBOOOMHBIN IS CKauyHBAHUA:
http://edu.tusur.ru/training/publications/851.

3. Komnvromepnsie npozpammesr MOOeUPOCARUA HEKOMOPBIX (PU3UNECKUX AGNEH Ul 8 Na-
6opamopnom npaxmuxyme.
12.4. ®onj oueHOUHBIX CpeCTB (POC)
DOHJ OLEHOYHBIX CPEJCTB IIPHBEICH B HPHIOXKEHHH 1 K JaHHOH nporpaMme.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE AACHH-
IJIMHbI

JUis obecniedyeHus yreHus Kypca JMeKiHit HCIIONB3YCTCsl CelHaNbHas JIEKIIHOHHAS Ay 1~
Topust Kapenpsl Gusuxu (230 ayn. ®OT), ocHaménsas MYJIbTHMEUHAHBIM IIPOEKTOPOM, KOM-
TIBIOTEPOM U SkpaHamu. [ obecnevenns abopaTopHIX paGoT 10 ¢du3uKe Hcroa3yTea 6
CICIHATH3MPOBAHHBIX (MO Pa3IHYHbIE Pa3jelbl Kypca) JabopaTopuu Kadenpsr Gpu3HKH, OCHa-
IIEHHBIE COOTBETCTBYIOIINMH J1a6OPATOPHEIMH YCTAHOBKAMH, MaKeTaMH, CTeHIaMH H KOMIIbIO-
TEPHLIM 000PYIOBAHUEM.

14. METOINWYECKHE PEKOMEHJAIIIN O OPTAHW3AITAN
W3YYEHUS] JUCLUTLINHBI

O0BéM 4acoB, MpeayCMOTPEHHBIX YIeOHBIM MIAHOM IS U3yYeHHs Kypca QH3UKH, He I10-
3BOJCT PACKPRITE B JICKLMAX NOAPOOHO U riiyGoko MaTepral. [losToMy nmpy peannsanuu npo-
TPaMMBI CTYNICHTBI IOJDKHBI IOCTATOYHO MHOTO paboTaTh CAMOCTOATENBHO KaK [PH ITOBTOPEHUH
JICKIHOHHOTO MaTepuaia, TaK M MOAr0TOBKE K MPAaKTHYECKHM, 1a6OPATOPHBIM H KOHTPOIBHBIM
3auATHAM. Ins obecnievenns 3¢ pexTHBHOrO ycBOeHHS CTYJICHTAMH MAaTEPHAIIOB JUCIUILIHHBI
HEOOXOMMO Ha NEPBOM 3aHATHH OOECIIEYHTh HX CIIHCKOM BOTIPOCOB, NOICKAIHX H3YYEHHIO,
CIIHCKOM OCHOBHOM M JIOTIOJTHHTEBHOMN JIUTEPATYPHI JUTA CAMOCTOSTEIbHOM paboTsl.

JIis TeKymero KOHTpONS YCIICBAEMOCTH M IPOMEKYTOYHOH aTTEeCTAL[MH HCIIONb3YeTC s
TECTOBBIN KOHTPOJIb 3HAHUH.

Ha nexmusax Heo6xoaumMo obparaTs BHUMaHHe Ha 0COBGEHHOCTH IIPUMEHEHHS PacCMaTpH-
BAaeMOro MaTepHajla B OCIEAYIOMHX Kypeax, a Takke B Oyaywell npodeccHOHaNLHON AeaTelb-
HOCTH.
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MNpunoxkeHue 1

DenepanbHoe rocyapeTBEHHOE GIODKETHOE obpasoBarenbHOE YUpekKIeHUE BBICILIETO
npoecCHOHATILHOTO 06pa3oBaHHs

«TOMCKHH I'OCYIAPCTBEHHLIF YHUBEPCUTET CUCTEM YITPABJEHUS U
PAJIMODITEKTPOHHKy (TYCYP)

= YTBEPKJIAIO
Ipope /x/ no yqeﬁnoifl pabore
SLVV_ II. E. Tposn

« » 2016

P®OH/J OEHOYHbBIX CPEJICTB IO YYEBHOW AUCHUTIIJIMHE

OHU3UKA

(rosHOE HaHMEHOBAHKE Y4eGHON IHCLMILTAHB! K NPAaKTHKH)

YpoBeHs ocHOBHOIT 06pa3oBaTeaLHOI nporpamMmel 6akanaspuar
(GakanaBpuat, MaruCTpaTypa, CHeLHaNIHTET)

Hanpagsienne(n) nogroropku (crermanbHocTh) 27.03.03 CHCTeMHBIH AHAJING H YIPABJICHHE
(FI0IHOE HAMMEHOBAHUE HANPABICHUS TIOATOTOBKH (cnenmansHOCTH))

Ipoduan(u) "CrcTemMHbII aHATH3 W yIIpaBlieHHe B HHBOPMALHOHHBIX TexHo1oruax'’

(monxoe HarMeHOBaHHe NPOKAA HATIPABICHHA NOATOTOBKY (cnetmansHoCTH))

®opma obyuenns Qunas
(o4uasn, o4HO-3204HaA (BeyepHas), 3a04Has )

®axyaster BC (BhiducauTeIbHBIX CHETEeM)
(COKpALIEHHOE H TIOJIHOE HAHMEHOBAHHE dakynsrera)

Kadenpa MoaennpoBanus u cucremnoro ananusa (MCA)

(COKpateHROE H HONHOE HAUMEHOBAHHE Kadenpsl)

Kype 1,2 Cemectp 2,3

YuebHbrii nuian naéopa 2013-2015 ropa.

IK3ameH 2, 3 cemecTp

Tomexk 2016
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1 Baeucnue

Qoup oueHOUHBIX cpescTs (POC) ABILCTCH PHIOKEHHEM K pabodelt nporpamMMe JUCHHILTHHBI
H NPeNCTaBIseT coOOH COBOKYMHOCTh KOHTPOJIBHO-H3MEPHTEbHBIX MarepuanoB (THIOBBIE 3a1auH
(3a71aHHS), KOHTPOIIbHBIE PaGOTHI, TECTHI H AP.) © METONOB HX UCIIOJIb30BAHUS, [IPEHAZHAYEHHBIX IS
H3MCPCHHS YPOBHS NOCTHKEHHA CTYICHTOM YCTAHOBIICHHbIX PE3yIBTAaTOB 0By YeHHA.

©OC 1o IHCUHMIMHE HCIOAB3YETCS NPH NPOBEACHHH TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH H
TIPOMEXYTOYHOH aTTECTALHH CTYIEHTOB.

IHepedenn 3aKkpeInieHHBIX 38 THCHMILIMHON KOMIIETeHIH npuBezieH B Tabnune 1.

Tabauna 1 - INepevens 3aKpenieHHbIX 32 AUCHHILTHHON KOMHeTeHIHii

Jransl popMupoBaHHS

Kon DopMyTHPOBKA KOMIETEHLHH
KOMIIETEHIUH

OIIK-1 T'0TOBHOCTE NPHMEHSTE METOIBI MAaTEMAaTHKH, ¢uznxy, | 1. JlomkeH 3HaTH

XHUMHH, CHCTEMHOTO aHalH3a, TEOPHHM YNPABJICHHS, | CIOBECHYIO H

TEOPHH 3HaHMI, TEOpHH u TEXHOJIOTHH | CHMBOJIHYECKYIO 3aIHCh
TpOrPAMMHPOBAHHS, a TAK)KE METONOB 'YMAHHTAPHBIX, | (U3MYECKHX 3aKOHOB,
3KOHOMHYECKUX H COLMANbHBIX HayK 00ILIHE METO/IBI ¥ IIPHEMBI
PEIIEeHHs CTaHJapTHRIX
3a1a4 QU3UKH, BO3MOKHBIE
cepsl HX MPUIIOKEHHUS B
JApyrux odnactax
(usmyecKoro 3HaHKU U
JUCLIHUITIITHAX
€CTECTBEHHOHAYYHOTO
COAEP KaHHS

2. JloyokeH yMeTs
IIpuMeHATH METONEI 1
IIPUEMBI PelIeHHS
CTaHIAPTHBIX QUIHYIECKUX
3aJ1a4; IPUMEHSTh
BBIYUCIIUTENbHBIC HABLIKK B

PELIEHUH MTPHKIIATHBIX
3a/1ad.

3. JlomkeH Bnagers
HaBbikamu u MeToIamMu
PeIUEeHUs CTaHAaPTHRIX
du3HYecKkux 3amaq u
[IPOBEJICHUS
9KCIIEPUMEHTATLHBIX
HCCJIEIOBaHHH,

OIIK-3 CnocoGHOCTE mpencTaBisTh COBpPEMCHHYIO HayuHyio | 1. JlosokeH 3Hath
KapTHHYy —MHpa Ha OCHOBE 3HAHHH OCHOBHBIX | (DH3HYECKUE OCHOBEI
TIOJIOXKCHUH, 3aKOHOB H METOJIOB €CTEeCTBEHHBIX HayK H | MEeXaHHKH, MOJICKY/ISAPHOH
MareMaTHKH $usuxH, npupoxy
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kosieGaHu#t ¥ BOJIH, OCHOBBI
MOJIEKYJIAPHOH QH3HKH H
TEPMOIUHAMHKH, DJICKTPH-
YyecTBa H MArHeTH3Ma,
OIITHUKH.

2. JloibkeH yMeThb
HCIIOIB30BATh

TEOPETUYSCKHE 3HAHUS IIPH
0OBICHEHHH pe3yJIbTaTOB
IKCIICPHUMEHTOB,
[IPHMEHSTh 3HAHUA B
obractd GUBHKH U1k
ocBoeHus oburenpodec-
CHOHATBHBIX AUCIMIUINH M
perreHus Ipodeccuo-
HAJIBHBIX 3a/a4.

3. JloyKeH BAaJIETh
HaBLIKaMH QU3HYEeCKIX
HCCJIEIOBaHUH.

2 Peaau3zanmsi KOMIeTeHIAH

1 Kovmnerenuus OIIK-1

OIIK-1: roToBHOCTH NpUMEHATH METOAbI MaTeMaTHKH, (l)IBI/IKl/I, XHMHH, CHCTEMHOI'0 aHAJIN3Aa,

TeOpHH YIpaBJCHHS, TCOpHH 3HaHHﬁ, TeOpHH H TEXHOJOrHH IporpaMMHupoBaHusd, a TAKKe

METOJA0B ryYMAHHTAPHLIX, IKOHOMHYECKHX H COITHAJIBHBIX HAYK

Iyt OpMHPOBAHHS KOMIIETEHIMH HEOOXOMMMO OCYIIECTBUTH PSJ ITallOB. Dransl (HOpMUPOBAHUA
KOMIICTEHIIMH, IPUMEHSEMBIE UL 3TOTO BH/BI 3aHATHI M HCIOJB3YEMBbIC CPEICTBA OlCHHUBAHNI

npeiCTaBieHsl B Tabmie 2.

Ta6uua 2— Jranbl GopMHPOBAHHA KOMIETEHUHH H HCIOIb3yeMble CPEICTBA OUCHHBAHU

Cocrtas 3uarnb Ymern Baanernb

Hcnons30BaTs METO/BI HaBbixaMu

Crioco0sl NPOBEICHHS H3MEPEHHA U | TIPe/ICTaBICHUA

OCYIIIECTBIICHHS HaOJIONEHUH, COBpEMEHHOH

IMOCTAHOBKH U COCTABJICHUIO ONUCAHUA Hay4qHOH

BBIIOJIHEHHUS HCCIIe/I0BaHHH, KapTUHBI MHPa

CopepikaHue 3TanoB

HKCIIEPAMEHTOB 110 [IOJATOTOBKE JaHHBIX UL Ha OCHOBE

HIPOBEPKE HX cocTaslieHus 0030pOB, 3HaHHUH

KOPPEKTHOCTH H OTYETOB U Hay4YHBIX OCHOBHBIX

3¢ HEeKTHBHOCTH nyOJHKaIHi, IOJIOKEH U,
COCTABJICHUIO OTYETA 110 3aKOHOB H
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3a1aHHIO.

METOJIOB
€CTECTBEHHBIX
HayK u
MaTeMaTHKH

Bune! sanaTuii

Jexuun;
IpakTHyeckue
3aHATHS,
CamocrostenpHas

paboTa CTYAEHTOB.

e [lpakTHueckue
3aHATHS;

e JlaGoparopHsie
paboTsr;

e CamocrosrenbHas
paboTa CTYAeHTOB.

e JlaGoparopH

bie paboThl.

Hcnoansyemnie
CpPEACTBA OLlEHHBAHHA

Tecr;
Komnoksuywm;
JK3aMeH,

¢ KoHTponpHas pabora;

e MunusunayaneHoe
3a/laHKe;

e Tect

o Tecr;
s  YerHbI
ompoc.
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O61He XapaKTepHUCTHKM [TOKa3aTeled U KPUTEPUEB OLCHMBAHMSA KOMICTCHIHH Ha
BeeX DTamnax npuBeleHbl B Tabnuue 3.

Ta6auna 3 — O6mHe XapaKTepHCTHKH [T0Ka3aTe/Iell 1 KPHTepHEeB OLICHUBAHUS KOMIICTEHIIHH T10

jTafgam

Ioka3zaTen u

Xopomo (6a3oBb1it

IpoLECChl, 00InHue

yMeHHH, TpeOyeMBIX

3uHare Ymernb Baapers
KpHTePHH

O6anaer

Obnanaer
JIAAIa30HOM

TEOPETHIECKUMH
[PAKTHYCCKUX

3HAHHSAMH B . KonTpomupyer padbory,

. yMeHUi, TpeOyeMbIX
Orn9HO (BBICOKHI npenenax IIPOBOANT OLEHKY,
. JUTSL pa3BUTHA
YPOB€HbD) u3yvyaeMoil 001acTH p COBEPIICHCTBYET

TBOPYECKUX .

C [IOHUMaHHEM —_ JeicTBAs paboThL

eIICHAH

IpaHuI] p ’
abCcTparupoBaHuUs

IIPAMEHUMOCTH.
mpobineM.
OGnanaer beper

3naeT QaKThl,

> JHara3’oHoOM OTBETCTBEHHOCTD 34
OPHHIAIBL
’ MPaKTHYECKHX 3aBeplIeHHE 3a1a4 B

HCCIICOOBAHUH,

(moporoBblii ypoBeHb)

0a30BBIMH OOIIUMU
3HAHUAMM.

TpeOyeMbIMH UL
BBIITOJTHCHUS
NIPOCTHIX 3aad.

MOHATHUSA B
YPOBEHbD) VIS peleHus TIPUCTIOCAOIHBAET CBOEC
npenenax
. onpeaeacHHbIX IIOBEICHHUE K
H3y4aeMoil
npoOieM B 001acTH 00CcTOSTENBCTBAM B
obnacry.
HCCIIeIOBaHH. peieHIH IpodiIeM.
Obnanaer
OCHOBHBIMH
Obnanaer
YnoBi1eTBOPHTEIBLHO YMEHUSIMH, Paboraet npu npsMom

HADMIOEHUH.

dopMyIIMpOBKa TIOKasareleil H KpHTEpHEB OLCHUBAHMS JAHHOH KOMIICTCHIMHM NPUBC/CHA B

Tabnuie 4.
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Taﬁmma 4 - IMoka3zarenn H KPpHTEePHH OL¢HHMBAHUSN KOMNETeHUHH HA dranax

6

Ipencrasnser cnoco6u! u

CUTYaLHsIX,

Tokasarenn 3HaTh Ymersn Buaaners

H KpHTEpHH
AHanuzupyer cBs3u Crocoben
MEXY pa3jIHIHBIMH CBobouHO nnpuMenser PYKOBOJHUTH
du3HYECKUMHU METOABI PEeIICHUS MEXIHCHHUITTTHHAD
IIOHATHSIMH; 33124 B HE3HAKOMBIX HOM KOMaH /10,

CsobonHo Biaageer

Ha IIpakTHKeE.

paboTsL.

Otangno pe3yNIbTaThl YMeeT MareMaTH4yecKu Pa3sHBIMH
(BbICOKHIH HCIIONIb30BaHUA BEIPAXKaTh, H criocobamu
YPOBEHbD) Pa3IMYHBIX (PHU3HYECKUX apryMeHTHpPOBAHO 1peCTaBICHHS
Mozeneit; JIOKa3bIBaTh dus3nyeckoit
Maremaruyeckn HOJIOXKEHHS UH}pOpMaIIHH B
060CHOBBIBaeT BHIGOP npeaMETHOH obnacTu rpaduaeckoi u
METO/Ia ¥ IJ1aH peIleHHs 3HaHUS. MareMaTHYeCcKoi
3a/a4y. dbopme.
CamocrosTensHo
Kputndeckn
HOAOUPAET U TOTOBUT
OCMBICITHBAET
Honnumaer cBsi3n Mexy JUIS SKCIepUMeHTa
NOIY4YEHHBIE
PasIUYHBIMHU HeoOxomuMoe
3HaHUS,
pusHgeckumMu obopynoBanue;
. Komnerenrten B
[IOHATHAMY; IIpumenset MeToBI
pasnUYHBIX
HMwmeet npencrasnenue o pelueHns 3a1a4 B
Xopomo cUTyanusx (pabora
. usnueckux Momensx; HE3HAKOMBIX
(6a3oBEIit A 6 B
TYMEHTHPYET BEIGO CHTYyaIUsX;
YPOBeHB) PIyM 124 p R4 MEX TUCLUTIITHHAD
METOJIa PEICHHS 3a0a4H; VYMeeT KoppekTHO .
HOH KOMaHJE);
COCTaBJISIET ILUTaH BBIPAXKaTh H
Bnaneer pazaemvu
peLieHus 3aa4H; apryMeHTHPOBAHHO
criocobamu
I'papnueckn 000CHOBBIBATH
IpeACTaBIeHUs
WITIOCTPHPYET 3ajiaqy. HOJIOXKEHUS .
. du3ngeckoii
OpeIMETHOH obacTi
uH(popMaIHy.
3HAHUS.
Haer onpenenenus Vmeer paboTtats co B
. . najgeer
OCHOBHBIX ITOHSTHIA; CIIPaBOYHOMH a,a .
. TEPMHHOJIOIHEN
Bocnpoussonur JIATEparypoii; .
IIPEIMETHOM
OCHOBHBIE PH3HYECKHE Wcnonssyer npubopsr,
YaoBaersopu obacTv 3HaHus;
dakTel, Haen; yKa3aHHEIE B
TeJAbHO Cnocoben
. Pacnioznaer pusmueckue ONHCaHHNH
(noporoseIii . KOPPEKTHO
O0OBEKTHI; J1aboparopHoi
YPOB€HbB) IpPEeACTaBUTh
3HaeT OCHOBHBIE METOHI paborTeL;
3HAHUS B
PELICHHS THIOBRIX 3aJay VYMeet npencraBinsaTe .
. MaTeMaTH4eCcKoi
H YMEET UX MPUMEHSATH €3yJIbTaThl CBOEH
™M p pesy. bopme.
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2 Komnerennust OITK-3

OIK-3: cniocoGHOCTh NPEACTABJISATL COBPEMEHHYI0 HAYHHYI0 KapTHHY MHpa HA OCHOBE 3HAHHHA
0CHOBHBIX TOJI0/KEHH I, 3AKOHOB H METO10B €CTECTBEHHbIX HAYK H MATEMaTHKH

Ut OpMHUPOBaHHA KOMIIETCHIMM HEOOXOMMO OCYLICCTBHTE Pill sranos. Jtamb! POPMUPOBaAHHA
KOMIICTCHIMH, TPUMEHSEMbIe UL STOT0 BHIbl 3aHATHH H HCNONB3YEMBIC CPEACTBA OLICHMBaHMA
pesicTaBlIeHbl B TabiuIe 5.

Ta6anua 5— Jtansl GopMHPOBAHAS KOMIETEHIHH H HCIIOJIB3yeMbIC CPEACTBA OLlEHMBAHUSA

Cocras 3HaTh Y™meTh Baaners

Henonn3oBars

TEOPETHUECKHUE 3HAHHS
CrnocoOHOCTh

pu 0OBACHEHHUH
HOpUMEHATH QU3HYCCKHE

pe3yNsTaToB
OCHOBBI MEXaHHUKH,
. SKCIICPHMEHTOB,
MOJIEKYJIAPHOH (H3UKH,
. [IPUMEHSTH 3HAHHS B HaBpikamu
npupoy KonebaHuit 1
Conep:xkanne 3Tanos obnacT HU3KMKH IS bu3nUecKuX
BOJIH, OCHOBBI MOJIEKY- .
- OCBOCHHUSA HCCIIeIOBaHUH.

JsapHOH QU3MKH H Tep-

obmenpodec-
MOJIMHAMHUKH, 3JIEKTPH-

CHOHAJIBHBIX

YyecTBa 1 MarHetTusma,
JHUCIUIUINH U peIIcHHuA

OTITHKH.
npodeccHOHAIBHBIX
3a]a4.
o Jlexnuuy; o [IpakTHyeckue
e [lpaxTnyeckue 3aHSATHA,
. 3aHATHS, e JlaGoparopHbie e JlabGoparopHble
Bubl 3aBATHIA
e (CamocrosTenbHas paboTBHI, paboThL.
paboTa CTYAEeHTOB. e CamocrosTeabHas
paboTa CTyAEHTOB.
o KonrponbHas
o TecT; pabora; e TecT;
Hcnoab3yemMble .
e Konnoxsuym, e lumuBuIyanpbHOE e VYeTHBIR OIpPOC.
cpeacTBa OleHUBAHUSA
e DK3aMeH. 3a/laHAC;

o Tect
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O0une XapakTepHCTHKH TMOKasateseil u KPHTEPHEB OLICHHBAaHHS KOMIIETCHLIHH Ha
BCEX 3Tarax IpUBeJAeHbI B Tabnue 6.

Tabnuna 6 — O6mue xapakTepHcTHKH HoKa3aTe el 1 KPHTepHEB OHEHHBAHHS KOMIIETEHIIHH 10

ITanam

Hoxkazareau u

3Harts Ymernb Baaners
KPHTEepHH
Obnanaer O6nanaer
(GaKTHYECKUMU U QHANa30HOM
TEOPETHYECKHMH IPaKTHYEeCKUX
. Konrponupyer paGory,
. 3HAHUAMH B YMEHHH, TpebyeMbIxX
OTanyHo (BbICOKHIH IIPOBOIUT OIICHKY,
npejesnax IUIA pa3BUTHS
YPOBEHb) . COBEPIIEHCTBYET
H3y4aeMoi 00nacTH | TBOpYeCKHX .
. JNEeHCTBHS paboTHI.
C IOHUMAaHHEM peLICHHIA,
rpaHuIl abcTparuposanus
IPHMEHHMOCTH. pobieM.
Ob6nanaer Beper
3Haet ¢axrel, P
JUarna3oHoM OTBETCTBEHHOCTH 3a
TIPHHITHUIIEI,
NPAKTHYECKHX 3aBeplICHHE 3a1a4 B
. IIpoIeCChI, 00MIHe .
Xopomo (6a30BbIii YMEHHUH, TpeOyeMBIX | HCClenoBaHUH,
IIOHSATHS B
YPOBEHbB) JUIA PEeUICHHS npucnocalbiauBaeT cBoe
npeaenax
. OIIpe/IeIEHHBIX IIOBEJEHHE K
H3y4aeMoii
npobiem B o6nactu oOcTosITeNIbCTBAM B
obnacry.
HCCJICIOBAHHS. peleHuH npodiieM.
Obnanaer
OCHOBHBIMH
Obnamaer
Ynosaersopureabno YMEHUSIMH, Paboraer npu npsamom
. 6a30BBIMH OOIITAMH
(moporoBslii yposens) TpebyeMbIMH JI1s HaOIIOICHHH.
3HAHHUAMH.
BBITIOJTHCHHS

MNPOCTHIX 3a/1a4.

CDOpMy.TIHpOBKa IIoKasareneii u KPHTEPHUEB OLCHUBAHHA JAHHOH KOMIICTCHIIHH TIPHBEJCHA B

tabnuue 7.
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Tabauua 7 — [Mokazareju H KPATEPHH OICHUBAHUS KOMIICTEHIIMH Ha STallax

IHokazarean 3narn Ymern Baagers
H KpHTepHH
AHIA3HPYET CBA3H Crnocoben
MEXIy Pa3IH4YHbIMH CB06OTHO MPUMEHSET PYKOBOJMTH
bH3NUECKAMH METOABI PEIHEHHS MEXIHUCIUTLINHAD
MOHATHAMH, 3a7a4 B HE3HAKOMBIX HOU KOMaHZO;
[TpescTaBnseT Crocodsl 1 CHTyalusX; Cobogno Brameer
Orau4Ho pe3yNbTaThl VMmeeT MaTeMaTH4eCKH pa3HbIMH
(BBICOKHH HCITIOJIb30BAaHHUA BBIpAXKaTh, U crocobaMu
YPOBEHB) pa3yIYHbIX QH3HYECKHUX apryMeHTHPOBAHO IpefCTaBIECHUS
MojieNel; JIOKA3bIBATH bu3nyecKon
MaremaTu4eckH TIOJIOKEHMS nHbOpMALIMH B
00OCHOBEIBAET BBIOOD npeaMeTHOH 0651acTu rpagHyecKoi u
MeTO/Ia ¥ IIJIaH pellleHHd 3HAHUSL. MaTeMaTH4eCKON
3aaqH. dbopme.
CaMOCTOSTEBHO
Kputruecku
1100MpaeT ¥ TOTOBUT
OCMBICIIHBAET
IToHMMaET CBA3H MEKIY JUISL 9KCTIEpUMEHTA
HOJTy4EHHbIE
pa3sTUYHBIMHU HeoOxoauMoe
3HAHUS;
bu3HYeCKUMHU obopynoBaHUE;
i KomMrieTeHTeH B
MTOHATHSIMH; [TpuMeHsIeT METOABI
pa3InYHbIX
MMeer 1pecTaBlIeHHE O peleHus 3a1a4 B
Xopomo curyaruax (pabora
. (bU3NMIECKUX MOJETIAX; HE3HAKOMBIX
(6a3oBbIil A 5 B
I'YMEHTHPYET BBIOO CHTYalUsX;
YPOBeHB) PIYM 24 P ’ MEXIHCITUILITHHAD
METO/a PEeUICHHUS 3a/1a4H; ‘YMeeT KOppeKTHO .
HOM KOMaHE),
cocTaBigeT IUIaH BBIPAXATh H
BiageeT pa3HbIMH
pelneHus 3a1a44; apryMEHTHPOBaHHO
criocobamu
I'padpuuecku 000CHOBBIBATH
Hpe/ICTaB/IeHUs
HUTOCTPUPYET 3a/1a4y. ITOJIOYKEHH A 8
. ¢duzuyecKoi
peIMEeTHOH 00acTi
nHOpMaLIHH.
3HAHUS.
JlaeT onpenenenus Ymeer paborarh €O
. . Braneer
OCHOBHBIX IIOHSATHIA; CIpPaBOYHOM .
. TEPMHHOJIOTHEN
Bocnpoussonur JTUTEPaTypoOH; N
peaMEeTHOR
OCHOBHBIC PU3UYECKHE HWcnonesyeT IpHOOpEL,
VioBiersopu o6JacTy 3HaHUA,
(haKThl, HIEH; YKa3aHHBIE B
TeJbLHO CriocobeH
. PacrioznaeT gusnueckue OIMUCAHUH
(moporosblit . KOPPEKTHO
0OBEKTHI; nabopaTtopHOH
YPOBEHB) IIpe/ICTaBUTh
3HaeT OCHOBHEIE MCTO/IBI pabotsr;
3HaHUs B
pelIeHHs TUIIOBBIX 3a/1a4 VMeeT npeacTaBiiTh .
. MaTeMaTH4eCKOH
H yMeeT UX IPUMEHATh pe3yabTaThl CBOEH dopme
HA PAaKTHKE. paboThl.
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3 TumnoBble KOHTPOJILHBIE 3AJAHHS

Ui peanusaumu  BbINEnepedYHCleHHBIX  3anay 00y9EHHS UCIONB3YIOTCS  CIEAYIOLIME
MaTepHaIb;
— THIOBBIC KOHTPOJIbHBIE 3aJlaHHS HJIH MHBIC MaTepHAJIbl, HEOOXONHUMbIE JUIS OLCHKH 3HaHHH,
YMEHUH, HaBbIKOB M (WIIH) ONbITA AEATCILHOCTH, XapaKTEePU3YIOWAX dTanbl (HOPMHPOBAHHS
KOMIETCHUMH B MpOLiECCe OCBOEHHsS 06pa3oBaTeIbHOM IPOrPaMMBL, B COCTARE:

3.1. Tecm:
3.1.1. Temvt mecmossix 3adanuii onn HpAKMUuYecKux 3aHAMUIN:
1) Knnematnka mocTynarenbHOro ABHKeHUS:
2) Kunemaryka BpalarebHOTO [BHIKEHHUS,
3) /luHamMHKa MOCTYNATeNLHOTO ABHKEHHS,
4) luHaMKKa BpAIIaTeNbHOTO IBIKCHHS,
5) Monexynspuas pusuxa. Knaccuueckue CTaTUCTHKH,;
6) TepmoauHamuka;
7) 3axon Kysona. HanpspkeHHOCTB;
8) lNorenuuar;
9) MeTanie! ¥ TUAIEKTPUKH B 3IEKTPOCTATHYECKOM noje;
10) Maruurocraruka;
11) Jleurkerne 3apsa0B ¥ TOKOB, paGoTa B MATHHTHOM nosne;
12) SlBnenue sneKTpoMarHMTHON HHIYKIHUH. DHeprus nosis;
13) I'apmonnueckue xoneGanus;
14) CBoGomuEIe 1 BBIHYkKICHHBIE KOJCGAHHUS;
15) Bonnsl Dddexr Tonnepa;
16) Unrepdepennus crera;
17) Jundpakius;
18) Ionsgpuzanus;
19) Tennosoe uzyyenne;
20) Bremnuii porosddex;
21) Buewnuit poroaddexr. Dpdext Komnrona;

Hpumep mecmosozo 3ad0anun ona RPAKMUYNECKOZ0 3AHAMUA:

JAunaMuKa HocTynareaLHOro ABHKeHH
Bapuant 1

1. Cuna —»70...
Bribepute npaBuisHoe okoHuUaHHe HauGoee o0HIero onpeaeeHus CHIIbL

1)...pusuyeckas BenHyHHA, YHCIEHHO PaBHAS IPOU3BEACHMIO MACCHI TeNa Ha €ro YCKOpEHHE.
2)...o0wmas KoNMYeCTBEHHAs Mepa BO3IEHCTBHS OTHOTO TeJIa Ha [pyroe.

3)...¢usndeckas BeNMUHHA, OIPE/IEISIONAst CKOPOCTh JIBHKCHHS TeJIa.

4)...Qu3udecKas BeNMYHHA, YHCIICHHO DaBHAs OBICTPOTE H3MEHEHHS UMITY/IbCa Tela.

2. Kaxas u3 NpHBEICHHBIX HIDKE (hOPMYIT ollpeeNseT TpeTHit 3akoH HerotoHa?

CornacosaHa Ha noprtane Ne 5899



11

a)y mV=p; 06) F:ﬁg; B) §=-»~F—; r) B, =-F,,.
dt m

Orteerbl: 1)a, 1; 2)6,8; 3)a; 4)6; 5)B; O)T.

—)
3. Marepuanbnas TouKa M JIBHKETCS 110 OKPYKHOCTH CO CKOPOCTBIO ' . Ha puc. 1 nokasan rpagHx
—
3aBHCHMOCTH V; OT BpeMeHH ( T — ¢/IMHHYHBIA BEKTOP MOJIOKUTENBHOTO HANPABIICHHS, Ve -
-
mpoekius V' Ha 3T0 HalpaslieHue). Ha puc.2 ykaxxuTe HanpaBjieHHEe CHIIBL, gelicTyomeii Ha T.M B
MOMEHT BPEMEHH /1.

V., 4

Y
{N
|
w

1P)

Puc. 2

Puc. 1

4. B xakoM clydyae MaTepHalibHas TOYKa JIBIDKETCS PaBHOMEPHO 10 OKPYKHOCTH?

OTBeTsL:

1) Ecnu HampaBileHUe CHIIBL, IIPHIOKEHHON K TOUKE, COBIAACT C HATIPABJICHUEM CKOPOCTH.
2) Ecyu cunia, IpAIIOKEHHAS K TOYKE, HAlPaBJieHa MPOTHBONOIOKHO HaIPaBJICHHUIO CKOPOCTH.
3) Eciu cHuta meplieH Ky IApHa CKOPOCTH | HEMPEPHIBHO MECHACTCA T10 MOZYIO.

4) Eciu cunia, PAJIOKEHHAd K TOYKE, IEePIEHUKYIIAPHA CKOPOCTH 1 TIOCTOSIHHA 110 MOIYJIIO.

5. Teso Maccoii 2 Kr, IBUTACh TOPU3OHTAIIBHO CO CKOpocThio 20 M/c, IIONIAN0 B BSA3KYIO cpelly, I'Ae
€ro CKOpOCTh YMEHBIIMIIACh PABHOMEPHO 32 3 ¢ 110 5 m/c. Onpenenats B CY MOy 1b CHIIBI
COIMPOTHBIIEHUSA CPEJIBL.

3.1.2. Tembl mecmogsix 3a0aHuil 014 1a6OPAMOPHBIX 3AHAMUNL:
1) KuneMmaruka paBHOYCKOPEHHOTO BpAlllCHHU,
2) Jlunamuxa masTHHKa OGepOeka;
3) Wsyyenme pacipenencHus Makcsena;
4) OmnpeneeHue OTHOIICHUA TeruroeMKocTelt raza MeronoM Kiemana-Jlezopma;
5) H3yueHHe >IeKTPOCTATHYECKOrO MOJIA;
6) V3yuenue CBONCTB JIM3JIEKTPHKOB B TOJE IIIOCKOT0 KOHACHCATOPA,
7) Wszyuenne MarHATHOTO NOJIS KPYTOBOTO TOKa;
8) Omnpenenenue yaeIbHOTO 3apsja IEKTPOHA METOI0M MArHETPOHa,
9) Msyuenue 3aTyXaoIKX KOmeOaHHH KpecTo00pa3sHOro MasgTHHKA,
10) M3ydeHue 3aTyXarolKX JIEKTPOMATHUTHBIX KoJIeOaHUH;
11) CiokeHHE B3aUMHO IIEPHCHAUKYJIAPHBIX konebanuit. Gurypsl Jiuccaxy,
12) Usyuenne naTEpHEPEHIHH Ta3ePHOrO H3TYICHUAL. Ot FOHTa;
13) U3yuenue aupakiuy Ja3epHOro H3IyHeHUs OT MM U HUTH,

CornacosaHa Ha noprtane Ne 5899
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Hpumep mecmosozo 3adanusn onn nabopamoprozo 3auamusn:

Onpenenenne yaeannoro 3apsaa 3JIEKTPOHA METOI0M MarHeTpoHa
Bapuanr 2

1. ITo xaxoix TPaCcKTOPHH JBHKETCSA B OOLIEM CITyyae 3apsykeHHAs YacTHIIA B OIHOPOIHOM MArHHTHOM
noJje?

Otsertsr: 1) o npsimoit; 2) o napaGose; 3) mo rumepbone; 4) no cnmpanu; 3) no OKPYHOCTH.

2. [apasnienbHO IPIMOMY IPOBOHHKY Ha HEKOTOPOM PacCTOAHUM OT
HETO, NBUKETCS CO CKOPOCTBIO D SNIEKTPOH. YKA3aTh HAa PHCYHKe
HanpasieHue cuibl Jlopenua, nelcTBytommeit Ha 3neKTpoH, eciu Mo
HPOBOIHHUKY MYCTHTE TOK 1.

3. TpH HacTHIBI C OJMHAKOBBIMH MaccaMH H 3apsaaaMH BIIETAIOT B OOHOPOOHOE MarHHUTHOE MoJie ¢
Pa3sHBIMH CKOPOCTIMH, KaK IIOKA3aHO Ha PHCYHKE. HpI/I‘-IéM 0y <v; <v;.

(24 Kak coornocares Mexty coGoit ux mepuons! spamenus T?
v;
o g
™) Y o OtBetsr; 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
9 q9 q

4) ITns oTBeTa JAHHBIX HEOCTATOYHO.

4. MHKpPOYACTHIIBI BNETAIOT B OJHOPOLHOE MATHHTHOE IOJIE C IOCTOSHHOMN CKOPOCTBIO, KaK MOKa3aHo
Ha pucyHke. Kakoit 3apsin uMeror gactium?

aqi=+q 6)q=+q; B)q3=-+q;
_.>
@ B 9 DAq=-q; 1NQ=-q e)qs=-q;

q: K) q1=0;  3)q=0; wu)qg=0.

A

qs3

Orsetsi: 1) a, 6, B; 2) 1, 1, €; 3)k,3,1; 4)a, e, 3; 5)B,T,3;6)6, K, U

5. Kakoe W3 NpHBENEHHBIX HIKE BBIPAKEHH MpeCTAaBIseT COBOf
CHILY, NEHCTBYIOIIYIO HA NONOKHTEIBHO 3apSDKEHHYIO YACTHILY, IBHYKYIIYIOCS OJIHOBPEMEHHO B
BIEKTPUIECKOM H MarHUTHOM I0JIAX?
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\ FegE+aBo} o F=qE+qlo.B} 5 F=qE +qlB,0)
o F =qE +4(0,B).

3.2. Temuvl KOHmMPONBLHBIX pabom:

1) Kunemarnka MaTepUaibHOH TOUKH;

2)  JlusamMKa NOCTYNaTeIbHOIO IABHIKCHHU,

3)  JiMHaMHKa BPALIATEbHOTO JABHIKEHHS,

4)  Tloreunuan u paboTa;

5)  PaGora u 5Heprus. 3aKOHBI COXPAHECHUS,

6) Kiaccuyeckue CTaTHCTHKH,

7)  TepMoaHHaMHKA;

8)  3axou KyinoHa;

9)  MeTaibl H IU3ICKTPHKH B JJIEKTPUUCCKOM IIOIIE,
10) MaraurocTaTHKa,

11) JipwxeHHe 3apAI0B ¥ TOKOB B MATHUTHOM TIOJIE;
12) DseKTpoMarHuTHas HHIYKIHA,

13) Komnebanus ¥ BOJHBL,

14) BouHsl

15) Hurepdepennus;

16) udpakuusa cBera;

17) BosHOBas ONTHKA;

18) TemoBoe H3MYYCHHE;

19) Bremmuii poroaddext. Ddpdext Kommrona;

Ipumep KoHmpobHOl pabombL:

TenaoBoe H3TyYeHHE

buuer 24
1. Temieparypa abCOMOTHO YEPHOTO Tela M3MEHNIIACh IIPA HarpeBatHii OT 1942°C no 1803°C. Bo
CKOJIBKO Pa3 YBEJIHUMIIACH TIPH 3TOM MaKCHMa/IbHAs JIy YCHCITy CKaTe/IbHAT CIOCOOHOCTB?
2. VmeeTcs aBa aOCOMIOTHO YEPHBIX HCTOYHHKA TETLIOBOTO H3JTyJCHHAL. Temmeparypa 0IHOIO U3 HUX
pasna 850 K. Haftaure teMnepaTypy ApYroro HCTOUHHKA, €CIIH JUTHHA BOJIHBI, OTBEYAroIast
MAKCHMyMY €T0 HCIIYCKaTeIbHON CIOCOOHOCTH, Ha 64 HM GomblIe JUTMHBI BOJIHBL, COOTBETCTBYIOMIEH
MaKCHMYMY HCITyCKaTeIbHOH clOCOOHOCTH NIEPBOTO HCTOYHHKA.
3. Tlpu KaKo# TeMIlepaType HHTerpabHas CBETUMOCTD IOBEPXHOCTH Ceporo Tena ¢ ko3 UIHEHTOM
noromenus 0,484 paBHa YHEPTETHIECKON CBETUMOCTH abCOMOTHO YEPHOTO Tella, HMEIOLIETO
temneparypy 1868°C? Otser narh B rpajycax Llenscus.

3.3. Tembl KON1OK6UYMO8:
1)Mexanuka,
2)Moreky/spHas (HU3HKa 1 TEPMOAHHAMHUKA;
3)DneKTpoCTaTHKA;
4)DneKTPOMarHeTH3M;
5)KoseGanus 1 BOJHBL

CornacosaHa Ha noprtane Ne 5899
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6)BonHoBas ontuka;

3.4. Cnucok undueudyanshuix meopueckux 3a0anuii:
1) Kunemaruka mMartepuansuoit TOYKH;
2) JluHaMuKa NocTynaTensHoro JIBH)KCHHS,
3) JluHamuKa BpamaTelsHOro JIBH)KEHHS,
4) 3aKoHBI COXpaHEHHS B MEXaHHKE (6e3 BpamaTtensHOrO JIBHOKCHHA );
5) Knaccuueckue CTaTHCTHKH:
6) Tepmomunamuxka;
7) Horenuuan u pabora;
8) 3akou Kynona;
9) Onextpocraruka;
10) Merannst u qusnekTpuky B IEKTPHYECKOM I10JIE;
11) MaranTtoctaTrka;
12) IBuokeHue 3apa10B H TOKOB B MATHHTHOM noJe;
13) DnexTpoMarnuTHAS HEAYKIHS;
14) Kone6auus u BoJHEL;
15) UuTepdepennus;
16) Mudpaknus;
17) TernoBoe usznyuenne;
18) Bremmnuit gporospdexr. Sddexr Kommrona;

Hpumep unousudyansrozo meopuecrozo 3adanusn:

IHorennnasn u padora IEKTPHIECKOT0 OIS
buier 5

1. DneKTpoH, ABATafch M3 COCTOSHHS MOKOS B SMEKTPHUYECKOM MOJIe, JOCTHT ckopocTH 1,5-10% km/c.
Kaxyto pasnocts morenuuanos npomén EKTPOH?

2. Meranmmyeckuii map paguycom 61 MM u ¢ noreHmmanom 469 B OKPYXKar0T He3apsKeHHOH
chepryeckoit 060104K0 pamuycom 452 mm. Kakum Gyner nmoreriman mapa rnocje Toro, Kak o Oyzer
COCTUHEH ¢ 060I04KOH?

3. JlBa TOYEHHBIX 3MEKTPHUIECKAX 3apsaa 56 vKn u 10 5K maxonsarca B BO3JIyXe Ha pacCTOSHHH 42 cM
ApYT oT apyra. ONpenenuTh HOTEHIMAN MO, CO3ABAEMOr0 YTHMH 3apsnaMu B TOYKe, Haxo[suieHcs
Ha paccToanuy 60 ¢M 0T mepBoro 3apsana u 61 cM ot BTOPOTO.

4. Pammycsr nByx mpoomsmx KOHIEHTpHYecKuX cdep 44 cm u 232 oM. Ha kaxioit PaBHOMEDPHO
pacnipenen€s sapsn 277 aKon. Haiita pasHOCTE noTeRIHANOB MexXIy chepamu.

5. BeCkOHeYHO JUIHHHBII IpsSMOi NPOBOAAMIHHE LUITHHAP panuycoM 1521 Mrm PaBHOMEPHO 3apsiKeH C
TMHEHHOH MIIOTHOCTHIO 3apsya 8 HK /M. Onpenenuts pasHOCTH NOTEHIMANOB ABYX TOYEK 3TOTO noJ,
HaXOMAMMXCSA Ha PACCTOSHHHA 44 MM H 261 MM OT MOBEPXHOCTH HUJIHHpA.

6. Onpenenuts noteHnmman Ha paccTosHEM 31 MM OT OCH OHOPOIHOIO GECKOHEYHO ITHHHOTO
ARSNICKTPHICCKOrO CcTepikHA (¢ = 15) pamuycom 15 MM, ecmm CTEPXKEHb 3apsDKeH ¢ OOBEMHOMN
mioTHoCThIO0 20 MKK/M. TToTennuan va ocu CTEP>KHS MPHHATL PABHBIM HYIIIO.

7. TloTeHUHal BNEKTPUYECKOrO MO HMeeT BH/I: ¢>:10(x2+ y2)+2022 (B). Haittn Momyns

HaNPMOKEHHOCTH I10J14 B TOYKe ¢ KOOPJAMHATAMY: X =544 M, y =261 cM, z = 374 cm.
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3.5. Cnucox nabopamopHsix padom:
1) Kumemaruka paBHOYCKOPEHHOIO BPAIICHUA;
2) JIluHaMHKa MasTHUKA Obepbeka;
3) Wsyuenue pacnpesenenus Makceennia;
4) OmnpenesieHHe OTHOLICHU TerutoeMKocTei raza MetojioM Kiemana-Jlesopma;
5) H3yueHune MEKTPOCTATUYECKOTO ITOJIA;
6) M3yuenue CBOHCTB AUIICKTPHKOB B [10J1¢ IIOCKOTO KOHACHCATOPA;
7) Wsy4eHue MarHUTHOT'O HOJIA KPYTOBOTO TOKA;
8) OnpeeneHue yASTBHOTO 3apaJia SNEKTPOHA METONIOM MarHeTpoHa;
9) H3ydeHue 3aTyXarOIHX YEKTPOMarHUTHBIX KosebaHuH;
10) Misydenue BIHYXK/ICHHBIX dNEKTPOMArHUTHBIX KoyieOaHuid;
11) CnoxeHne B3aMMHO [TePHCHANKYISIPHBIX konebauuii. ®uryps! JInccaxy;
12) Usyuenne HHTEpPEPEHINH 1A3EPHOTO H3TYHCHHA. Ompit 1OHra;
13) Usydenue audpakiuy Ja3epHOTO U3IyICHHA OT MEIU H HUTH;

3.6. Tembl 014 cAMOCHIOAMENbHOI PADOMbL:
1) Kunematuka;
2) JluHaMuKa JI0CTyIaTeIbHOTO IBHKCHUS,
3) JluHamiKa BpaIIaTeIbHOTO ABHKCHHU,
4) MonexynsipHas ¢pu3HKa;
5) Kinaccudeckue CTaTHCTHKH,
6) TepMonHHAMUKA;
7) DNeKTpOCTaTHKA;
8) [TocTOSHHEIH TOK;
9) MarHuTHOE I10JI¢ B BAKyYME;
10) MarguTHO€ 10JIe B BEIIECTBE;
11) VpaBHeHHa MakcBena;
12) KonebGanwus;
13) Bonnsl,
14) BonHoBag ONTHKA;
15) KBaHTOBas ONTHKA;

3.7. Cnucok 3K3amMeHayOHHbIX 60RPOCOB!
2 Cemecmp.
1. Kunmemaruka. HopmanpHoe H TAHTCHIHAIBHOC YCKOPCHHUC.

0

KuHeMaTuKa Bpamare/IbHOro IBIKCHHUA. CBs13b MEXTY YIJIOBBIMH H JIMHCHHBIMH
YCKOPEHHUAMH.

JTunamuka. 3akoHbl HproToHA.

JIBrXEHHE CHCTEMBI MaTePHAJIbHBIX TOUCK.

OCHOBHOE ypaBHEHHE THHAMHKH [IOCTYNATENBHOIO ABHXCHIA IPOU3BOJIBHOH CHCTEMBI TEJL
Cuibl B MEXAHHKE.

Kunernyeckas SHEPTHS.

A R

PaboTa 1 MOIIHOCTG.

CornacosaHa Ha noprtane Ne 5899
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KoHcepBaTHBHEIE CHUITBL.

[TorerumasHas sueprus.

CBsi3b MEXUTY IIOTSHIMANBHOM SHEPrueii 0 CHIIOH.

OCHOBHO€ ypaBHEHHE IHHAMUKH BPAIIATETHHOTO JABHKEHUS OTHOCHTENBHO HENOABHKHON
TOYKH.

YpaBHeHHe TMHAMHKH BPALIATEILHOTO ABHKEHHS OTHOCHTENBHO HEIIOABHKHON OCH.
MowmenT nuepuum.

Kunernyeckas sneprus Bpatnaromerocs tea.

PaGota BHenIHyX CHII [IpH BpameHHH TBEPIOTO Tea.

3aKOH COXpaHeHHs MEXaHUYECKOH SHEpriH.

Ynap abcomoTHO ynpyrux H HEYHIPYrHX Tell ¢ TOUKH 3pEHHS 3aKOHOB COXpPaHEHHSI.
3aKOH COXpaHEHHS MOMEHTA HMIYITCA.

Hennepuuansusle cucremer otcuéra. Cuisl HHepLHH.

LlenTpobesxHas ciia uHepLuy.

Cua Kopuonuca.

ITpunuun otHocHTeNnsHOCTH [anmes.

PenstuBuctekas mexannka. IpeoGpazosannus Jlopenua.

Crencteus u3 npeo6pasosanuii JopeHna. OnHOBPeMEHHOCTH COOBITHH B Pa3HBIX CHCTEMAX
OTCuéTa.

Cnezncraus u3 npeobpasosanuit Jloperna. Jlmna T Pa3HEIX CHCTEMaX OTCYETA.
Crencraus u3 npeobpasosanuit Jloperua. JITHTENBHOCTS COBBITHI B pPa3HBIX CUCTEMax
OTCUETA.

Penstusictckas kuneMaruka. ClOXeHHE CKOPOCTEid.

PensiTuBHCcTCKAs JUHAMHKA.

Pensitusuctckoe BeIpaxkenwe st snepruy.

BsaumocBs3b Macchl 1 sHEprum.

[Tonsarre 06 o6Lieil TeOpuy OTHOCHTENBLHOCTH.

VpaBHEHHE COCTOAHUS HACATHHOTO Ta3a (Ypasuenne Menneneesa-Knaneiipona).
Jasierne. OCHOBHOE ypaBHEHHE MOJEKY/APHO-KHHETHYECKOH TEOPHH.
Temneparypa.

BuyTpennas sneprus. Temnora i paGora. ITepsoe Hawyano TEPMOTHHAMHKH.
CxopocTH ra3oBbix Moneky:1. Ombit IIrepHa.

Pacnipenenenne moneky: rasa no ckopoctsam. ®yrkius pacrpenenenus Makcsesia.
HauGosee BeposTHast, cpeansas kBagpatuunas u CPeIHsIA apuPMETHYECKast CKOPOCTH MOJIEKYIT
raza.

Pacnipenenenne Makceenna mo 3HaYeHHAM KHHETHIECKOM SHEPTHH.

Popmysta Makcseta At OTHOCHTENBHBIX CKOPOCTEH.

bapomerpuyeckas popmyna.

Pacnipenenenne BonpimMana.

Ternuoémkocts rasa. ®opmyna Maitepa.

. M3oxopuueckuit npouecc.

H3o6apuyeckwii npouecc.

Hsorepmuueckuii nmponecc.

. AnnaGarudeckuit mpouece.

. [lonmatponuyeckue nponeccsr.
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O6parumbrit nuka KapHo.

Heob6parumerii ik Kapso.

DHTpOIHA.

MsMeHeHHe SHTPOIIMHM MpH 00paTUMBIX ¥ HEOOPATHMBIX TIPOLECCax.
Bropoe Hayasno TEPMOJAMHAMHKH.

CpoGonpast ¥ cBs3annas sHeprud. GH3HYECKHHA CMBICT SHTPOIIHH.
CTaTUCTHYECCKH CMBICIT JHTPOIIHH.

TpeTbe Hauano TEPMOAMHAMHKH.

DTeKTpUIecKuil 3apsisl. 3aKOH COXpaHEHHS YMEKTPHIECKOTo 3apsija. BsaunmoneiicTaue
3EeKTPHUECKHX 3apsI0B B Bakyyme. 3axon Kynona.

Drextprueckoe 1ose. Hanpsk€HHOCTD 9IEeKTPHIECKOTO OIS, Cunossie nuHuy. [IprHnun
CYHEPIIO3UIINH YIEKTPUUECKUX TONEH.

Hone nunosns.

Teopema Octporpajckoro-I'aycca sl BeKTOpa HAPSHKEHHOCTH SNEKTPUHIECKOTO HOJIA.
Tose GecKOHETHOMH OIHOPOAHO 3apspkeHHOH mIockocTH. [Toe 1ByX paBHOMEPHO 3apSUKCHHBIX
TJIOCKOCTEM.

TTore GeckOHEYHOTO 3apshkeHHOTO umMHApa. [Tore chepuyeckodl IPOBOAAIIEH TOBEPXHOCTH.
Iosne 06BEMHO-3aPSKEHHOIO IIapa.

nddepenuunansHas Gpopma TeopeMsl ['aycea.

IMotennuasn. Pabora cui 37€KTPOCTATHYECKOTO MOJIA.

DHeprus B3aUMOAEHCTBHA CHCTEMBI 3aps0B.

CB13b MEXK/IY HAIIPSOKEHHOCTBIO JIEKTPOCTATHYSCKOTO JI0J1A U IOTECHIHAIIOM.

Pa3HOCTD HOTEHIIUAIOB MEK/y TOUKAMH 11011, 00pa30BaHHOTO GeCKOHEYHOH 3apsDKeHHOH
IIOCKOCTBIO. Pa3HOCTD IIOTEHIMAIOB MEXJIy TOUYKaMHM 10JIs1, 00pa3oBaHHOIO ABYMA
0eCcKOHEYHBIMH 3apAKEHHBIMH IJIOCKOCTIMHU.

Pa3HOCTh HOTEHIMATIOB MEXIY TOYKAMH 10151, 00Pa30BaHHOTO GECKOHEUHBIM 3apSKEHHBIM
JUTHHHBIM [ATHEAPOM. Pa3HOCTE MOTEHIHANIOB MEXK/LY TOYKaMH TOJLs, 00pa30BaHHOTO
3apsDKEHHOM IycToTen0i cepoit. PasHOCTH MOTEHIHAIOB MEXK/Y TOYKAMHU 10JIA BHYTpH
00BEMHO-3aPSHKEHHOTO 1apa.

LlppKysanus BeKTopa HaNpsHKEHHOCTH 371EKTPOCTATHHUECKOTO OIS

[Monspusaius 1U3IEKTPHKOB.

BeKTOp 3IEKTPHYECKOTO CMEILCHHUS (3IEKTPHYECKas HHAYKIIHS).

[ToToK BEKTOpa MEKTPUYECKOr0 CMEIIeHHUS.

Wamenenue sektopos E u D Ha rpanuie pasjerna JIByX JHOIEKTPUKOB.

Pacrpe/ie/IeHie 37eKTPHYECKHX 3apsioB Ha NPOBOJHUKe. HalpsuKkEHHOCTE IO/ BOMM3H
MOBEPXHOCTH 3apsKEHHOI'O IIPOBOIHHKA.

CBOHCTBO 3aMKHYTOH MpoBOAAIIeH 000I0UKH.

Anexrpoémrocts. Kongencaropsl. CoeiHEHHE KOHIEHCATOPOB.

DHeprHs 3apsKEHHOTO IPOBOJHUKA. DHEPIUs 3aPSHKEHHOTO KOHICHCATOPA. Dueprus
3EKTPHYECKOTO HOJIA.

[ToCTOSHHBI MEKTPHYECKAR TOK. DNeKTpH4eckuH ToK. [1n0oTHOCTS TOKA.

VpaBHEeHHE HENPEPHIBHOCTH.

nexrpoasmxymas cuia. O600mERNbIH 3aK0H OMa JUTS HEOAHOPOIHOTO yHACTKa UCTIH.
Passerniénnble nenu. [Ipapmta Kupxroda.

MomsocTs ToKa. 3akon JDxoysns-Jlenua.
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Crarndeckoe MarHuTHOe nose B BakyyMme. BeKTop MarHuTHO# HEAYKIMY, 3aKkoH buo-Casapa-
Jlamaca.

Maruutroe none npsiMoro Toxa.

MarnuTHOE nONE KpPyroBoro Toka. MaruuTHOE T0JIe IBHIKYIIETOCS 3apsijia.

3axoH Amrepa. Cuia, AEHCTBYIOIAs Ha IIPOBOAHUK C TOKOM B MAHUTHOM [IOJC.

KonTyp ¢ TokoM B MaruuTHOM nojIE.

Cuna Jlopenua. JIwxenue 3apsOKEHHOM YaCTHIIBI B OJIHOPOAHOM MArHHTHOM MOJIe,

Oddexr Xonna.

[lupxynsanus sexTopa MaruuTHOM HHTYKIHH.

MarnuTHOe noNte coneronna. MarauTtHoe MHote TOPOH/IA.

Pa6ota o nepememenmio ITIPOBOIHHUKA U KOHTYPa C TOKOM B MAarHHTHOM I10OJI€.

MaruutHoe none B Bemecrse. HamarHnueHHOCTS 1 HaNpsHKEHHOCTh MATHUTHOTO IOJIA.
MarauTtHele MOMEHTEI 3JIEKTPOHOB H aTOMOB.

Huamarnernsm. [Tapamaraetasm.

CBOHCTBO (heppOMarHUTHBIX MaTepHalIoB.

Marxnuromexanuyeckuii a¢dexr. [Tpupona coHTAHHONH HAMATHHYEHHOCTH (beppomarueTHkos.
IIpenomnenue Bexropos E u H Ha I'PaHHLIE pa3jieNia ABYX OJHOPOJHBIX MATHETHKOR.

3 Cemecmp.

CxopocTs pacnipoctpanenus MIEKTPOMArHUTHOIO HOJIS.

lapmonmgeckue xoneGanus u ux XapaKTEPUCTHKH.

OcHoBHOE ypaBHEHHE MHHAMHKH FapMOHUYECKHX KoJiebaHuil. [apMoHHYecKuit OCLHJIIATOP.
Maremarnueckuii MasTHHK. OU3MYECKHI MASTHHK. IpyXvHHBIH MasgTHHK,
IIpencrasnenne xoneGanmii TIOCPEACTBOM BEKTOPHBIX IHArPaMM (METOX BEKTOPHBIX
IHarpaMm).

CroxeHHe rapMOHHYeCKHX KOneGanuit HAaIpaBJICHHBIX BOJIb OXHOM MpsAMOi. Bruenus.
Cnoxenue B3auMHO TICPICHINKYIAPHBIX KoneGauuit. durypst Jluccaxy.

CBoGoxHble 3aTyxarolne MexagHIecKne KkonebaHus. XapaKTepHCTHKH 3aTyXaroux
KoJIeOaHuH.

BrinyxieHHbIe MexaHHUeCKHe KONeGanms,

DlIeKTpHYecKue KosteGanus. KBasucranmonapusie Toxu.

CBoGomHbIe 9eKTpOMArHUTHEIE KOTeGanus B KOHTYpe 0e3 aKTHBHOTO CONPOTHBIICHHS.
CBobozHsle 3aTyxarompue SJIEKTPHYECKUE KOIEOaHHs B KOHTYpe.

BhinyskienHbIe aneKTprUeckue KoneGanus.

Pacnpocrpanenne Bonu B YIIpYroi cpeje.

- YpaBHEHHUS MI0CKO# U cheprudeckoif BOTIH.
16.
17.
18.
19.
20.
21.
22.

I'pynmosas ckopocts.

Hanoxenne (uuTepdepenuus) Bomu. Crosume BOHEL

OHeprus ynpyroi BOJIHEL

3Byk. Dddexr Homnepa s 3BYKOBBIX BOJIH.

BonHoBoe ypaBHenue.

OJeKTPOMAarHHTHBIE BOJIHEL

OnTuyeckuit s3pdext Honnepa. DHeprus 3MeKTPOMArHHTHOH BOIHEL HutencusrocTs
SNIEKTPOMArHUTHOH BosHbBL. OTpaskeHHE H peNoMIIeHH e SNCKTPOMArHHTHBIX BOJIH OT IPAHHIBI
pasjies1a IByX OHOPOMHBIX AUINEKTPHKOB.
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24.
25.
26.
27.
28.
29.
30.
31

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.
47.
48.
49.
50.
51
52.
53.
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. Uurepdepennus cpera.

[[upuna noioc HHTEPGHEpPeHIHH.

KorepeHTHOCTB.

Meron IOura.

UnTepdepeHLis PH OTPOKCHHH NPH OTPAKCHUH OT TOHKOM IIPO3payHOH IJTACTHHKH.
HurepbepeHuns OT [J1aCTHHKA IepeMEHHOH TONILIUHbL (KTHHA).

Konsua HetotoHa.

Muoronydesas HHTepQepeHIHA.

[IpuMenenne HHTEPGHEPEHIHH. Uurteppepomerpsl. [IpocBETICHUE ONITHKH.
HnTepdepeHIHOHHBIC 3epKaia 1 GUIBTPEL

Judpakuus cseta. [IpuHIHI olirenca-Ppenes.

Meton 308 @penernsi. 3o0HHas UIACTHHKA.

['paduyeckoe BHIYMCICHUE pe3yNBTHPYIOLIEH aMILIATYABI (METO/l BEKTOPHEIX THArPaMM HIH
cniupane Opesens).

Jludpaxius Ha KPYIJIoM OTBEPCTHH M HEIPO3PauHOM JIHCKE.

Jupakiys B napajiebHbIX JTydax (mudpaxuus Gpayrrodepa).

Jludpaknus OT [esH.

HudpakimoHHas peeTKa.

CriekTpalbHOe pasiioxkenue. Paspemaromas CIIOCOOHOCTD PEIIETKH.

Jludpaxius Ha TPOCTPAHCTBEHHBIX PEIIETKAX. Jli(paki|s peHTTeHOBCKHX JIydeH.
Tonorpadus.

EcTecTBEHHBIH U MOJIAPH30BAHHBIA CBET.

[Tonsipusatys IpU OTPAKCHHHU H TIPEJTOMIICHHH. 3akoH bprocrepa.

TTonspu3anus IpH JBOHHOM JIy4eTpe/IOMICHHH.

3akon Manoca.

UHTepdepennus NoIspu30BAHHBIX BOJIH.

UckyccTBEHHOE BOWHOE JTy4ENIPEIOMIICHAC (MCKyCCTBEHHAS AHH30TPOTIHS). Dddexr Keppa.
Ternnosoe u3nydenne. 3akon Kupxroda.

3akon Credana-Boibrmana. 3aKoH CMEIICHU Buna.

®opmyia Inanka.

Brewmanit $potoddPeKT.

®dotonsl OmsiT BoTe (MeTOJI COBIANEHHUHA).

Dddext Kommrona.
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4 Meroanyeckne MarepHaib
Cornmacso nynkty 12 paboueit IIPOTPAMMEI.
1. OcnoBnas saTeparypa:

1. Capenses H.B. Kypc o6meit uznku: yueGuoe nocobue s BTy30B: B 3 1. —7-¢ m3p.,
crepeotun. — CI16.: Jlans, 2007.

T. 1: Mexanuka. Monexynspuas ¢usuxa. — 432 c. (B 6ubnuoreke — 155 9K3.).
T. 2: Dnexrpuaectso 1 MarueTusm. Bomisr, Onrixa, — 496 c. (B 6ubnuotexe — 148 5x3.).

T. 3: KpanToBas ontrka. Atomuas usuxa. dusnka tBEpIOro Tena. MUIMKA ATOMHOTO aapau
SJIEMCHTAPHBIX YacTHIL. — 317 c. (B 6ubnuoreke — 151 9K3.).

2. Cusyxun JI.B. O6umit kype $usuku: yueGuoe nocobue mig BY30B B 5 T. — M.: ®usmariur,
2005-2006.

T. 1: Mexanuka. — 5-¢ H3[., cTepeotun. — M.: ®Ousmariut, 2006. — 560 c. (B 6ubnnorexe —
101 3k3.).

T. 2: TepmonvraMuka u MoOJIeKyndpHas Gpusnka. — 5-e usn., uemp. — M. Qusmarut, 2006. —
543 c. (B 6ubmoteke — 100 3K3.).

T. 3: Dnexrpudectso. - 5-¢ u3n., CTepeoTHIL. — M.: ®@u3mariut, 2006. — 654 ¢. (B GubnuoTeke
- 100 3x3.).

T. 4: Onruka. - 3-e usn., crepeorum. — M.: Ousmarut, 2005. ~ 791 ¢. (B 6ubmorexe — 101
3K3.).

T. 5: ATomnas u snepras pusmka. — 3-¢ H311., crepeoTui. — M.: @usmariut, 2006. — 782 c. (B
Bubmmorexe — 100 5k3.).

3. 3ucman A, Tomec O.M. Kypc obmieit gpusuxn. B 3-x T, [OmexTporHsI pecype] — CII6.:
Jlans, 2007.

T. 1: Mexannxa. Mosexynapras ¢usuka. KoneGanus u BoTHBL — 7-¢ 3. - 352 c¢. Pexum
J0CTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 _id=505.

T.2: DnexrpuuecTBO M MarHeTHIM. — 7-e 3. —352c. Pexum pocryma on-line:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_id=151¢ KkoMI1br0TepoB TYCVYP.

T. 3: Ontuka. ®usuka atomoB u MoJieKy1T. DH3HKa aTOMHOTO SJPa M MEKPOYACTHIL. — 6-¢ H3JL.
-512¢c. Pesxum Jocrtymna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=508.

2. llonosuurensnas JIHTepaTypa:

1. Capenpe M.B. C6opruk Bompocos u 3anay 1o 001ed ¢puspke. [DeKTPOHHBIH pecype] — 5-
¢ M3, crepeotun. - CII6.: Jlaws, 2016. - 292c¢.  Pewuum nocTyna  on-line:
http://e.lanbook.com/books/element.php‘?pl1_cid=25&pll_id=71766 ¢ komasroTepoB TYCVYP.
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2. Uponop W.E. Mexanuka. OCHOBHBIC 3aKOHBL — 8- man., crepeorun. —M.: BUHOM.
Jlaboparopus 3Hanuit, 2006. — 309 c. (B 6ubanoteke — 99 9K3.).

3. Upomos W.E. Dusika MaKpOCHCTEM. OCHOBHBIC 3aKOHBL — 3-¢ H3., crepeoTHi. — M.
BUHOM. JlaGoparopus 3Hanuid, 2006. — 207 c. (B 6ubmuotreke — 50 9K3.).

4. Uponos WU.E. DnekTpoMarHeTusM. OcCHOBHbIE 3aK0HbI: Y4eGHOE Mocobue Ui BY30B. — 5-¢ WL
— M.: BUHOM. JlaGoparopus 3HaHmit, 2006. —319 c. (B 6ubnuorexe — 101 9K3.).

5. Upomos MLE. BonHoBbie IPOLECCHI. OCHOBHBIE 3aKOHBL ydeGHoe mocobue. — 3-e m3i. — M.:
BUHOM. JlaGopartopus 3Hasu#, 2006. — 263 c. (B 6ubnuoreke — 100 2k3.).

6. Uponos U.E. Kpanrtopas ¢u3MKa. OCHOBHBIC 3aKOHBI: YueOHoe mocobue s By30B. — 2-€
w3, 1ot — M.: BUHOM. JlaGopatopus suanmit, 2004. — 256 c. (B 6ubmorexe — 100 9K3.).

7. Uponos M.E. 3amauu 1o obmeit Qusuke: YdueGHOoe mocodHe s BY30B. — 7-¢ u3n.,
crepeotunt. — M.: BUHOM. JlaGoparopus 3HaHuit, 2007. —431 ¢. (B 6ubmuorexe — 496 3K3.).

8. Ueprop A.Il, BopoGeéB A.A. 3amaqnuk 1m0 Qusuke: YdueGHOe mocobHe A BTY30B. — 8-e
u3L., mepepad. u 10— M.: GU3MATIHT, 2007. — 640 ¢. (B 6ubnuorexe — 99 3k3.).

9. Bonpkenmrenn B.C. COopHUK 3amady Mo odmeMy Kypey dusukn: YuebHoe mocobue i
BTY30B. — 12-¢ U3/, uenp. — M.: Hayxka, 1990. — 396 c. (B Gubnunorexe — 148 9K3.).

10. Kossipes A. B. Kypc nexuuii 1o dusuke: YueOHuK. — ToMek: TYCVP, 2007. —421c. (B
oubnmmoteke — 697 3K3.).

11. Kanaumukxos H.II., Koxesunxo HM. Ousixa. UHTepHeT-TeCTHpOBaHNE 0a30BBIX 3HAHUH.
[DnexTponuslt pecypc] —1-e M3 —~CIl6.: Jlams, 2009. —160c. Pexum pmocryna on-line:
hitp:/e.Janbook.com/books/element. php?pll cid=25&pl1_id=172 ¢ xommstorepo TYCYP.

12. JTososckuit B.H. Kypc dusuxu. B 2-x TT. [DnexTpOHHBIHA pecypc] — 6-¢ H3[., HCTIP. 1 AOIL. —
CI16.: JTans, 2009.

T. 1: ®u3nuecKie OCHOBBI MEXaHHKH. DICKTPHYECTBO M MAarHCTH3M. dusuka KoneOaHud H
BOJIH. - 576 c. Pexxum JocTyIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pll_1d=236.

T.2: KpaptoBas ¢usuxa. CrarucTHyecKas dusuka u TepMojuHamuka. CoBpeMeHHAd
bu3nueckas KapTUHa MHpa. - 608 c. PexxuM JocTyna on-line:
http://e.lanbook.com/books/element.php?pl 1 cid=25&pl1 id=239 ¢ komustorepos TYCYP.

13. Caenbes W.B. Kypc obweit gusmxu. B 3-X TT. [Dnexrponnsii pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. Monexynsapaas ¢us3uxa. — 11-e u3j., cTepeoTHil. —~ CI16.: Hans, 2011. —
432 c. Pesxxum JocTyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1 cid=25&pl1_id=2038.

T. 2: DiIeKTpHUeCTBO 1 MarHeTn3M. BosHbL Ontika. — 11-e w3n., crepeotuir. — CII6.: Jlans,
2011. - 496 c. PexxuM Jocryna on-line c KOMITBIOTEPOB TYCVYP:
hitp://e.Janbook.com/books/element. php?pl1 cid=25&pll_1d=2039.

T. 3: KpanroBas orntrka. ATomuast (u3nka. Gusuka TBEPAOTO Tea. du3uka aroMHOro spa
3eMEHTAPHBIX YacTHIl. — 10-e wm3n., crepeorun. — CII6.: Jlanp, 2011. —320c. Pexunm
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JocTyna on-line c KOMITBIOTEPOB TYCYP:
http://e lanbook.com/books/element.php?pl 1 cid=25&pll 1d=2040.

14. ®pum C.3., Tumopesa A.B. Kypc obmeit ¢usuxn. B 3-x TT. [Bnextpounsii pecypc] —
CII6.: Jlans, 2009.

T. 1: Qusnyeckne OCHOBBI MEXAHHKH. Mosnexynspuas ¢usuka. KoneGanus 1 BonusL — 13-¢
usn., crepeorun. - CII6.: Jlaws, 2009. — 480c. Pexum rocryna  on-line:
http://e lanbook.com/books/element.php?pl]_cid=25&pll id=416 ¢ koMuetorepoB TYCVYP.

T. 2: Dnexrpuueckue u 3MeKTpOMarHeTHYeCKHe SBICHUS. — 12-¢ u3a., crepeorun. — CII6.:
Jlaus, 2009. - 528 c. Pexum JocTymna on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=418 ¢ xkomriptoTepoB TYCVP,

T. 3: Onruxa. Atomuas ¢usuka. — 10-e u3n., crepeorH. ~ CII6.: JIanp, 2009. — 656 c. Pexxum
JOCTyna on-line c KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=419.

3. YueOHo-MeToan4eckHe nocobus u nporpaMMHoe 0GecIeaeHne

L. Yuebno-memoouueckue nocobus ons RPAKMUYECKUX 3AHAMUL U CAMOCHOAMENbHOIL
paodomst [INeKTPOHHEIH pecype]:

2.1. Yyxxos I0.I1. PaGota u sHeprus. 3axoHs! COXpaHCHHUSA B MexaHHKe: cOOpHHK 3ajgad Ui
TpakTHYecKuX 3ausaThi. — Tomck: TYCVYP, 2010. — 24 c. Pesxum nocTyma cBOGOMHBIH IS CKAYHBAHUS:
http://edu.tusur.rw/training/publications/1100.

2.2. Jlayur A.B., Marasunnnkos A.JL, Tposir JI.A. Monekymsapras gusnka: CEOPHHK TECTOBBIX
BOIIPOCOB [UTA CaMOCTOSITETEHON paboThI U [T HpakTHYecKuX 3austHit. — 2009. 30 ¢. Pesxum Jocryna
CBOOOIHBIH /151 CKadMBaHKS: hitp://edu.tusur.ru/training/publications/1234.

2.3. Jlsyun A.B., Marazunuukos A.JI., Opnosckas JI.B. Tepmonunamuka. Yacte 1: C6opruk
TCCTOBBIX BOIPOCOB I CaMOCTOATENBHON paGoOTHI M [UIA NMPaKTHUECKHX 3aHsATHit, — 2009. 43 c.
PexxuM noctyna cBoGoHBIH I CKAUMBAHHS: http://edu.tusur.ru/training/publications/1235.

2.4. T'aneesa A.W., Jlauun A.B., Marasunnuxor A.JL Tepmonunamuka. Yacrs 2: CGopHHK
TECTOBBEIX BOIPOCOB Ul CaMOCTOATEIbHOH paboThl M IS NpaKTHYeCKHX 3aHaTHid. — 2010. 22 c.
Pexunm noctyna ceoGonubii ans ckadusanns: http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuii FO.A. Bonnosas omnrtuka: Meromuueckoe mocoGHe. COOpHHK TeCTOBBIX
BOIIPOCOB. —2009. 24 ¢. Pesxxum Jocryna CBOOOHBIH hinat:i CKAYNBAHUA;
http://edu.tusur.ru/training/publications/1233.
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2. Vuebno-memoouueckue nocodus 01A 6bINOIHEHUA NA60pamopHbIX padom [DIEKTPOHHBIHA
pecypcl:
3.1. bypnosuuus B.A., Tposs JLA. JlnHaMuka MasTHHKa O6epbeka: MeTonnueCKkue yKazaHus

Kk naGoparopuoit paGore. —2007. 13c¢. Pexum poctyna cBOOOAHBIH I8 CKaYHBaHHA:
http://edu.tusur.ru/training/publications/918.

3.2. Taneesa AWM., Wsanosa E.B. M3yuenue 5JeKTPOCTATHYECKOTO IOJLL: Metoanueckue
ykasamus K jgaboparoproif paGore. —2011. 1lc. Pexxum pocryna CBOOOAHBIA IS CKaYHBaHHS!
http://edu.tusur.ru/training/publications/926.

3.3. Upasosa E. B. M3ydeHne MarHuTHOrO IOJIS KPYrOBOrO TOKa: MeTOIMYECKHE yKa3aHUs K
nabopatopuoit  pabore. —2007. 12c¢. Pexum poctyna cBOOONHBIH U184  CKaYMBAHHUS:
http://edu.tusur.ru/training/publications/863.

3.4. Bypauesckuit 10.A. OnpezieieHre yAeNBHOIO 3apsja SJIEKTPOHA METONOM MarHETpOHa:
Mertoaudeckue ykasanusi k nabopatopHol pabore. — 2011. 14 ¢. Pexxum moctyna i CTYACHTOB,
corpyauukos TYCYP: http://edu.tusur.ru/training/ publications/864

3.5. Bypnosunms B.A., Tposn JLA. M3yuyeHne 3aTyXaromux 3JIeKTPOMArHHTHRIX KoJieOaHmi:
MeToauaeckie ykasaHusa K naboparopHol pabote. —2007. 14 ¢. Pexxum gocryma cBOOOMHBIN 11
cxaumpanug: http:/edu.tusur.ru/training/publications/862.

3.6. Opnosekas JLB.  M3ydenuwe HMHTEpQEPEHIHH JIA3€PHOTO  H3JIYHCHHA: Metognueckue
ykasamus K naboparopoit pabore. —2010. 9¢. PexxuM pocryma CBOOOMHBIM UL CKAYMBAHMS:
http://edu.tusur.ru/training/publications/911.

3.7. ®egopos M. B., Bypaosunun B. A. Buernuit dorospdext. U3yuenne zaxkona CroseroBa
1 npopepka Gopmyibl DfiHmTeRHa: Meronuyeckue yrasaHus K naboparopHo#t pabore. — 2009. 11 c.
PesxuM gocTyra cBOOOMHBIN s CKaqHBaHHA: http://edu.tusur.ru/training/publications/851.
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