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BBICIIETO NPOGECCHOHATHEHOIO 06pa3oBaHus

«TOMCKHI I'OCY JAPCTBEHHbIH YHUBEPCHUTET CUCTEM VIIPABJIEHUS U
PATMOBJIEKTPOHHKH »

<7 YIBEPXIAIO
Hpope}v;ép 1o yuebHoit pabote
£ oas IL.E. Tposn

« JU% 08¢ 2016 .

PABOYAS IPOTPAMMA YUYEBHOII AUCITAITJIMHBI

Du3uka

Yposenb ocHoBHO# 06pa3oBaTelbHOI NpOrpaMMel bakanaspuar
Hanpasnenue noarorosxku 11.03.02 — NH}OKOMMYHHKAIHOHHEIE TEXHOIOTHH 1 CHCTEMBI CBSI3H
Mpodpuin Lludporoe Tenepaanosemanye
®opma obyyenus o4yHas
DakyabTer Pannorexuuyeckui
Kadenpa TY
Kype(b1) 1.2 Cemectp(mr) __ 1.2.3
Yu4eGublii ni1an na6opa 2013, 2014 1 2015 roza
Pacnipenenenue pabouero BpeMeHM:

AAARE
Ne Buae! yue6noii pa6orsi S—SNge g =

o S S it
1 | Jexuun 24 | 36 | 32 | 92 | yacos
2 | JiaGoparopubie paGoThi 18 | 28 | 16 | 62 | gacom
3 | Ilpakruyeckne 3ausaTHS 18 | 36 | 32 | 86 | wacom
4_| Kypcogoii npoexT / pa6ora (KPC) (aynuropus) - - - ~ | 4acos
5_| Beero ayauTopHbIX 3aHaTHII 60 | 100 | 80 | 240 | yacos
6 U3 HHX B HHTEPaKTHBHOH dopme | 16 | 16 | 16 | 48 | wacom
7_| CamocrosTesnnas paGora crynenrTos (CPC) 48 | 80 | 64 | 192 | yacos
8 | Beero (6e3 5x3amena) 108 | 180 | 144 | 432 | yacos
9 | Camocrositenbnas pa6ora na NOArOTOBKY H Ca4y 5K3aMeHa | ~ 36 | 36 | 72 | wacor
10 | O6mas TpymoémKocTn 108 | 216 | 180 | 504 | yacos

(B 324ETHLIX euHHIax) | 3 6 5 14 | 3ET

3auer 1 CEMeCTp
OK3aMeH 2,3 ceMecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 113 ot « 20 » 4 2016 1

Paboyas nporpamma cocrasiena c y4€roM tpeboBannii Penepansuoro Iocy-
AapCTBEHHOTO 00pa3oBaTeNIbHOTO CTAHAAPTA BLICHIErO obpazosanus (®I'OC) no
HallpaB1eHHIo noAroToBky 11.03.02 — «MHPOKOMMYHHKAIHOHHbIE TEXHOIOTHH 1
CHCTEMbI CBSI3H» (KBaTH(HKALMA (CTEHEHS) «baxanaBpy), yTBEPKIEHHOTO TIPHKa-
30M MHHHCTEepCTBA 0Gpa3oBaHUA M HayKH PocCHItCKOI @enepanyu oT 6 Mapra
2015 r. Ne 174, paccmotpeHa u YTBEPXKICHA Ha 3aceiaHHH Kadenpbl ¢pusuxu 20
anpens 2016 r., npotokon Ne 113.

Pazpaborunk:
K.(.-M.H., ToLeHT Kadeaps! Gu3nku A.B. JInuun
3aB. kad. pusmku, npodeccop E.M. Oxkc

Pa6ouas mporpamma cornacosana ¢ hakynbTeTOM, NPOGUIHpPYIONLIEH U BBI-
nycKarollen KadenpamMu CienuaibHOCTH

7
Hexan PT®, nouent @ K.IO. ITonosa

aBEIYIOIUH podumupyrometi
% L

adenpoit TOP, k.¢.-M.H., KoIeHT ASL. Jlemunos

3aBexyromuii BEITyCKarOLIEi

xapenpoit TV, 1.1.H., cT.Hay4HbIi COTPYIHUK Qa ?’Q T.P. I'azuzon

JKCNepPThI:
kad. busuku JIOIIEHT L (VT ANY A.B. Menosank
(MecTo paboTer) (3aHEMaeMasi JOJKHOCTS) (mo (uHuAIHANEL, GaMumus)
kad. TOP JIOLIEHT < C.U. BoromoJios
(MecTo paGoTel) (3aHMMaeMas HOJKHOCTB) (moxamuce) (MHMIHAEL, haMuTHsT)
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1. HEJA " 3AJJAYHN JTUCHUIIINHBI

Jucuuninuna «Pu3uKa» u3ydyaercss B IEPBOM, BTOPOM U TPETHEM CEMECTPE U IIpeLycMaT-
pHUBaeT YTCHHE JICKIU, IpOBeICHHE MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHIM, MOJIydeHHE pa3-
JIMYHOTO Pajia KOHCYJIbTalUH.

Heabio qucnuminibl «Pusuka» ABISETCA co3maHue 0a3bl IId M3ydeHHs olmenpodec-
CHOHAJBHBIX W CICHHUANBHBIX IUCHMIUIMH (opmupoBaHue y cryneHToB TYCYP nenoctaoro
IPEICTaBICHUs 0 (PU3MUECKUX Ipolieccax U SABJICHUAX, NPOTEKAIOIUX B MPUPOJE, TOHUMAHHS
BO3MO’KHOCTECH COBPEMECHHbBIX HAayYHbIX METOJIOB MO3HAHUS MPUPO/bI U BJIAJCHUS UMHU Ha YPOB-
HE, HEOOXOIUMOM ISl PELICHUs NPAaKTUYECKUX 3a7ad, BO3HUKAIOIIMX IIPU BBIIOJHEHUHU IIPO-
(hecCHOHATBHBIX 00s3aHHOCTEH.

3anayeii u3yueHus Kypca QU3NKH SBISETCS OCBOCHHUE CTYJICHTAaMU 1 YMEHHE HCIIOJIb30BaTh:
e OCHOBHBIX ITOHSTHI, 3aKOHOB ¥ MOJCIICH
MEXaHHKH,
MOJIEKYJIIPHOUW (U3UKU U TEPMOIUHAMUKH,
AIIEKTPUUECTBA U MAarHeTU3Ma,
TEOPHH KOJIeOaHUH U BOJIH,
BOJIHOBOHM M KBaHTOBOI OIITHKH,
KBAHTOBOHW M aTOMHOMU (PU3UKH,
» Gu3NKY TBEPIOTO Tela,
® METOJIOB TEOPETUYECKOTO M IKCIIEPUMEHTATILHOTO UCCIIEIOBAaHUM B (PU3HKE;
® METOJIOB OIICHOK MOPSIKOB (PN3HUECKUX BEITUYHH.

VVVVVYY

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII

JucnuruinHa «Pu3uKa» OTHOCUTCS K YHMCIY AMCLUIUIMH MaTeMaTHYECKOIO U €CTECTBEH-
HOHay4HOTO IuKia (6a3oBast yacth b1.5.9). 3Hanus 1 HaBbIKHM, MOTyYEHHBIE MIPH €€ U3yUEHUH,
UCTOJb3YIOTCS B MOCIEAYIOMMX TUCHUIUTMHAX MpodeccuonanbHoro mukia («Teopust snexTpu-
YECKUX Lenei», «NeKTpoHHuKay, «O0mas Teopust CBA3M», «DIEKTPOMArHUTHBIE TOJIS M BOJI-
HbI», «CXEMOTEXHUKA TEIEKOMMYHHMKAIIMOHHBIX YCTPOHCTB», «DNIEKTPONUTAHUE YCTPOUCTB U
CUCTEM TEJIEKOMMYHHUKaIM, «be30nmacHOCTh )KU3HEACSTENbHOCTI).

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIMHBbI

[Tpouecc m3yyeHus: TUCHUIUIMHBL «DHU3MKa» HalpaBiieH Ha (GOPMHUPOBAHUE CIIEAYIONINX
KOMIICTCHITUH:

1) cnocoOHOCTRIO K caMoopraHu3auu u camooodpaszopanuto (OK-7).

2) cIOCOOHOCTBIO BJIAJIETh OCHOBHBIMU METOJIAMHU, CIIOCOOAMU U CPEICTBAMM IOJIy4EHUs,
xpanenwusi, nepepadotku napopmanuu (OIIK-3).

B pe3yabTaTe n3ydyenus Kypca GuU3MKH CTYA€HTHI J0KHBI:

3HaTh OCHOBHBIE (hM3HYECKUE SBIEHUS, (QyHAAMEHTAIbHbIC MOHATHUS, 3aKOHBl U TEOPUU
KJIACCUYECKOH M COBPEMEHHOM (PU3HKH.

YMeThb BbIIETIATH KOHKPETHOE (hPH3HUEcKoe co/iep KaHne B MPUKIIATHBIX 3a/1a4ax Oyaymien
JIeSITeITbHOCTH.

Baajers HaBbIKaMH HCIOJIB30BAHUSI OCHOBHBIX MPUEMOB 00pabOTKH IKCIIEPUMEHTATBHbIX
JTAaHHBIX.
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4. OFBEM JUCHUIIJIAHBI M BUJIbI YYEBHOI PABOTEHI

. CemecTphbl Bcero
Buapl yuebnoi paboThl HACOB
1 2 3

AyauTopHble 3aHATHS (BCero) 60 | 100 | 80 | 240
B toMm uucne:
Jlexuun 24 | 36 | 32 92
Jlaboparopusie pabots (JIP) 18 | 28 | 16 62
[Tpaktuueckue 3ansrus (I13) 18 | 36 | 32 86
Kypcosoii npoexT / pabota (KPC) (aynutopHas Harpy3ka) | — — — —
Jlpyeue 6uovl ayoumopnou pabomoi
CamocrosiTesibHasi padoTa (Bcero) 48 | 80 | 64 | 192
B Tom uncrne:
[TpopaboTka JIEKIIMOHHOIO MaTepuasa 10 | 14 | 13 37
[ToaroroBka K MpakTHYECKUM 3aHITHIM 9 18 | 16 43
BrinosHeHne noManiHuX 3aJaHUl 5 11| 10 26
[ToaroToBKa K KOHTPOJIbHBIM paboTaM M KOJUIOKBUYMaM 6 9 9 24
[ToaroroBka K J1abOpaTOPHBIM 3aHIATHSIM 18 | 28 | 16 62
CaMoCTOsATEIbHOE H3YyUEHHE TEM TEOPETHUECKOH YacTu — — — —
IToaroroBKa K 3K3aMeHy - | 36 | 36 72
Bu npoMexxyTouHoit arTectanyu (3a4€T, SK3aMeH ) 3au | Ok3 | OK3
O01masi TpyA10€MKOCTDH Yac 108 | 216 | 180 | 504

3auéTHble eMHMUBI TPYA0EMKOCTH | 3 6 5 14
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5. COAEP KAHUME JUCIIUITJINHbBI

5.1. Pa3neapl AMCHUILJIMHBI H BUJAbI 3AHATHN

Tabnuma 5.1.
No | Hanvenosanue pasniena Jexr IIpaxr. | JIa6. cpe | Beero 235’;’12'53;’:::’
JTUCIIATLTAHBI 3aHST. | 3aH. yac. (OK, I1K)
IlepBriii cemectp
1 | Mexanuka 8 8 10 16 42
) MornexynsipHast  pu3UKa ] 6 ] 16 38
U TEPMOJIMHAMUKA OK-7, OIIK-3
3 DNIEeKTPUYECTBO U MarHe- 3 4 3 16 28
TU3M
Bropoii cemecTp
3 ?PJII:I\I;TPH%CTBO W Marke- | 13 12 34 77
4 | KosebaHus ¥ BOJIHBI 12 10 8 26 59 OK-7, OIIK-3
5 | BonnoBast onTuka 8 8 8 20 44
Tperuii cemectp
6 | KBanToBas onTuka 6 12 8 21 47
7 | Koairopas usika 26 | 20 | 8 | 43| 97 |OK-7,0MK3
du3uka atoma
8 | Beero: 92 86 62 | 192 | 432
Wroro: 432 yaca
5.2. Coaep:xanue pa3aesoB AUCHUNIUHBI (110 JEeKIUSIM)
Tabnuma 5.2.
No HammMeHnoBanme Tpynoém | @opmupyembie
i paszzneina Conep:xanue paszgena KOCTh KOMIETeHUHH
JICHUATUTHHEI (4ac.) (OK, IIK)
1 2 3 4 5
IlepBblii cemecTp
1 | Mexanuka 1.1. ®u3nka kak pyHIaMEHTaIbHAS HayKa. 8
1.2. TlonsTHe COCTOSIHUSI 1 ONIMCAHUE JIBUKCHUSI.
[IpuHimIn He3aBUCUMOCTH JBIKeHHs. HopMaib-
HOE M TaHreHUMaibHOe yckopenus. Kunemaruka
MaTepUAIBHOM TOYKU U TBEPIOTO TEJA.
1.3. 3axons! HetoTona. IMnysnbc nNpou3BOsIbHOM
CHCTEMBI TeJI. 3aKOH COXPAaHEHUS UMITYJIbCA.
1.4. Kunetnueckas sHeprusi. KoHcepBarvuBHbIC OK-7
cwibl U cucrembl. [loTeHumanbHas SHeprus. OHK—%
CBsi3p MEXIy MOTEHLMAIBHON 3HEprued u cu-
JIOW. 3aKOH COXPaHEHUsT MEXAHHUYECKOW 3Hep-
r'ui. AGCOTIOTHO HEYNPYTU U YIPYTHiA yJaphl.
1.5. [unamuka BpamaTreIbHOTO JIBUKEHUS
TBEpHOro tena. MomeHT mHepunu. MOMEHT
cuiibl. MOMEHT UMITYJIbca. 3aKOH COXPaHEHUS
MOMCHTa uMIyabca. KuHeTnueckas sHeprus
BpallaloIerocs Tena.
2 | Moaekyasp- | 2.1. YpaBHEHHs COCTOSIHUS MJICAIBHOTO rasa. 8 OK-7,
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HasA Qu3NKa U
TepMOJAUHA-
MHKa

VYpaBHenue Maiiepa. Ternoemkocts. Pabora.
Bnyrpennss sneprus. llepBoe Hadano tepmo-
JMHaMUKH. 301poriecchl B neaabHOM rase.
2.2. Knaccuueckue cratucTuk. CKOpocTu razo-
BbIX MOJeKyl. DyHKumMs pacrnpeneneHus Mak-
CBeJUIA T10 MPOEKLUSIM U a0COIOTHBIM 3HAUEHU-
ssM ckopocteil. HamOornee BeposiTHas, cpemHe-
KBaJIpaTUYHAas U CPelHsAs apupMeTHIecKasi CKO-
poctn Mmonekyn. bapomerpuueckas ¢opmyna.
OyHKIWMA pacnpenenenus bombimana.

2.3. OOparuMble U HEOOpaTUMBbIE MPOLIECCHI.
Hukn Kapro. K.m.a. obpatumbix U HeobOpa-
TUMBIX IMKJIOB. TepMoauHaMuyeckne QpyHk-
UM COCTOAHUS. BTOpoe Hauano TepmoauHa-
MUKH. DHTpOmus. MI3MeHeHne SHTPOINHU TPH
Oo0OpaTUMBIX M HEOOpaTHMBIX IPOLIECCAX.
Craructuueckuil cmbica sHTponuu. Tperbe
HAy4aJI0 TEPMOAMHAMUKH.

OIIK-3

DileKTprue-
CTBO M MarHe-
TH3M

3.1. DnexkTpocTaTHYecKoe IoJIe B BaKyyMe.
[IpuHUUI Cynepno3uINKU EKTPUIECKUX TO-
neil. Dnexrpuueckoe noJie nunoisd. Teopema
laycca nnst BekTOpa HampsHKEHHOCTH AJIEK-
TPUYECKOTO IMoJisA. BbrumcieHue siaexTpuye-
CKHUX I10JIEW ¢ IOMOILbIO TeopeMbl ["aycca.
3.2. DJeKTpOCTaTUYECKOE I10JIE B BELIECTBE.
[Monsapuzanusa aUAAEKTPUKOB. [udnekrpuue-
CKasi BOCHPUUMYUBOCTb. OTHOCUTENbHAS JH-
AJIEKTPUYECKAs MPOHULAEMOCTb. Y CIOBHS Ha
IpaHuLE pa3ziena IABYX OUAIEKTPUKOB. DJEK-
Tpuueckoe cmeuieHue. Teopema I'aycca nis
BEKTOpa 3JIEKTPUUYECKOTO CMEIICHHUS.

3.3. TeopeMa 0 IUPKYISUUA BEKTOPA HATPsi-
JKEHHOCTU 3JeKTpocTaThuyeckoro mnous. llo-
teHuaia. Pasnocts moreHnagoB. CBsa3b Me-
KAy HanpsHKEHHOCTBIO U MOTeHIuanoM. Pac-
4y€T MOTEHIMAJIOB MPOCTEHIINX 3JIEKTPOCTa-
TUYECKUX MOJIEH.

3.4. Ilone BHyTpM IPOBOJHHMKA M Yy €ro IO-
BepxHOCTH. Pacrpenenenue 3apsaa B Ipo-
BOJHHUKE. OJIEKTPOEMKOCTb  YEIUHEHHOTO
npoBoaHuKa. KoHzeHcaTopsl. DHEprus 3iek-
TPUYECKOTO MOJIA.

OK-7,
OIIK-3

Bropoii cemecTp

DileKTpuye-
CTBO M MarHe-
TH3M

3.5. Dnexrpuuecknii Tok. [lmoTHOCTH TOKA.
3akonsl Oma u [xoyns-Jlenna B nuddepen-
nuanbHoi ¢opme. MomHocTh Toka. K.m.m.
HMCTOYHHKA TOKa. 3akoHbl Kupxroda mais 1e-
IIeH TOCTOSIHHOTO TOKA.

3.6. MarnutHoe moje B Bakyyme. Bekrtop
MarHutHoi uHAyKuMH. 3akoH buo-Casapa-
Jlarutaca u ero mpUMeHEHHE K pacuéTy mar-
HHUTHBIX T0JIeW. MarHuTHOE MoJe JIBUXKYIIE-

16

OK-7,
OIIK-3
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rocs 3apsaa. Teopema I'aycca nnst BekTopa
MarHUTHOM MHAYKIUU. TeopeMa O LHUPKYIs-
MU BEKTOpA MATrHUTHOM WHAYKUUU HU €8
IIpUMeHeHue i pacuéra noJie. Ilone cone-
Houga u topouga. Cuna Ammnepa. KoHtyp ¢
TOKOM B MarHUTHOM nojie. Cuna Jlopenna.
3.7. MaruautHoe nosnie B Bemectse. Hamarum-
YEeHHOCTh. HamnpsEHHOCTh MarHUTHOTO TO-
1. MaruuTHasi MpOHMIIAEMOCTh cpefibl. Teo-
pemMa 0 HUPKYISIHUUA BEKTOpa HAMPsHKEHHOCTH
MarHuTHoTo ToJis. {uamarnerusm. [lapamar-
Hetu3M. DeppomarHetusm. Kpuas Hamar-
HUYEHHOCTH. ['ucrepesuc.

3.8. PaboTa mo mepeMenieHnio MPOBOTHUKA C
TOKOM B MarHMTHOM TioJie. fIBJ€HHE 3IEKTpO-
MarHutHoM wuHAykuuu. lIpupona ».4.c. HH-
nykiuu. Lupkynsinus BekTopa HanpskEHHO-
CTH BUXPEBOrO 3yeKTpuyeckoro mois. Toku
®yko. Cxun-3¢(ekr. SBICHHE CaMOMHIYK-
uuu. ManykTuBHOCTD. B3aumMHast HHIyKIUSL.
3.9. DHeprus MarauTHOrO nosst. Tok cMenie-
HUs. YpaBHeHUs1 MakcBesia B MHTErpalbHOM
u quddepeHmaIbHON hopmax.

4 | Koneoanusa wu | 4.1. ®usuka xonebanui ¥ BojH. OCHOBHOE 12 OK-7,
BOJIHbBI ypaBHEHUE TapMOHHUYECKUX KosieOanuii. Ma- OIIK-3
TEMaTUYECKUM, (DU3UYCCKUUA U NPYKUHHBINU
MAasTHUKU. ['apMOHHMYECKHU  OCHHILIATOP.
OHeprus rapMoOHUYeCcKoro ocuusatopa. Me-
TOJA BEKTOPHBIX nuarpamm. Cio)keHue rap-
MOHHMYECKUX KOJICOaHU.

4.2. CBoOoaHple 3aTyxaroniue KoeOaHus.
[Tapametpsl 3aTyxarommx KoJieOaHui: Kodd-
GbUIUEeHT 3aTyXaHus, JorapuQMIUUecKuil 1eK-
pEMCHT 3aTyxaHus. BeIHYXICHHbIC KoOyeOa-
Hus. Pe3onanc.

4.3. CobOoanbie KoJcOaHUS B KOHType O3
aKTUBHOTO comnpoTuBiaeHus. CBOOOIHbBIE 3a-
Tyxawoue konedanus. JoOpoTHOoCTh. BbI-
HY)XJICHHbIE dJIeKTpUYeckue KkoJjiebanus. Pe-
30HAHC TOKA U HAIIPSHKCHUS.

4.4. Yupyrue BOJIHBI U UX XapaKTEPUCTUKH.
Kunemarnka BOJHOBBIX MPOIECCOB. YpaBHe-
HUS IUTOCKOHM U ceprdeckoid BosH. Da3oBas
U TpyHIoBasi CKopocTi. CTOsTYMe BOJTHBL.

4.5. DnexTpoMarHuTHbIE BOJIHBI M MX Xapak-
tepuctuku. Bektop Ymosa-IloitnTHHra. -
ekt Jomnepa. M3nmyduenne numonst. bamxHss
U TTBHSAS 30Ha W3ITyJaTens.

5 | BoanoBas 5.1. CBeroBas BoJiHA. VIHTEHCHBHOCTh CBETO- 8 OK-7,
ONTHKA Boil BouHBL. [lokasarens npenomiienus. Wn- OIIK-3
Teppepenus ceera. lllupuna nonoc uHTEp-
¢depennmu. BpemeHHast M poCTpaHCTBEHHAs!
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KorepeHTHOCTh. MHTepdepeHuus npu otpa-
KEHHUH OT IIOCKOTIapalIeNIbHOM MIIaCTUHKH U
ximHa. Konena HeroToHa.

5.2. Tlpunnun I'roiirenca-®Openens. Meton
30H @penens. Audpaxuus Openens ot kpyr-
JIOTO OTBEPCTHUS U OT KPYIJIOTO HEMPO3pavuHo-
ro mucka. Judpakmus @paynrodepa ot 1e-
. AudpaxironHas pemérka. YrioBas Juc-
nepcust M paspeliaromas CrnocoOHOCTh pe-
méTku. Jubpaknus peHTTeHOBCKUX JIyUCH.
[Mousitre o rosorpadumn.

5.3. EcTecTBeHHBIN U MOJIAPU30BAHHBIN CBET.
3akoH Mamtoca. 3akoH bprocrepa. [IBoitHoe
mydenpenomieHue. M3oTpomHble U aHU30-
TpONHBIe KpucTauibl. HTephepeHms mos-
puzoBanHoro cera. Dddexr Keppa. Bpare-
HUE MIJIOCKOCTH MOJSPU3ALINN.

5.4. CgoiicTBa U 0COOEHHOCTH pacmpocTpa-
HEHUS CBETOBBIX BOJIH B Pa3jIMYHBIX Cpelax.
Jucnepcus csera.

Tpertnii cemecTp

6 | KpanToBasn 6.1. KBanToBas omtuka. JIfoMHHECHIEHITUS U 6 OK-7,
ONTHKA TeIIoBoe m3iydeHue. 3akoH Kupxroda. Us- OIIK-3
JydeHue aOCOJIIOTHO 4YEPHOro Tejna. 3aKoH
Credana-bonbumana. 3akon cmemnieHust Bu-
Ha. KBaHToBas runoresa [lnanka. KBanToBble
cocrosaus. CBoiictBa (oToHOB. DOTO3(D-
¢dexr. TopMO3HOE PEHTTEHOBCKOE U3Ty4YCHHUE.
Oddexr Komnrona. J[BolicTBeHHas mpupoa
ceeta. Imnynec ¢oToHa. /laBneHue cBera.

7 | KBanToBas 7.1 3aKOHOMEpPHOCTH B aTOMHBIX CIIEKTpax. 26 OK-7,
¢pusuka u ¢pu- | Monens aroma Pesepdopna. DnemenrapHas OIIK-3
3MKa aToMa Teopust bopa. CriekTpsl H3IIydyeHus: aroma BO-

JIOpoJia U BOJOPOAONOA0OHBIX HOHOB. OmbIT
O®panka u ['epma. Xapakrepuctuueckoe
PEHTTEHOBCKOE U3ITyUCHHE.

7.2. BoiHOBBIE CBOICTBa yacTull. [ umoresa
ne bpoins. Onsitel [leBuccona u J[xepmepa.
Hudpakums  snexrpoHoB. KopmyckysspHo-
BOJIHOBOW JTyaJIM3M.

7.3. CooTHomieHUs Heomnpeaen€HHocTeil. Ec-
TECTBEHHAs] IIMPUHA CHEKTPAIbHBIX JHHHMA
u3nydeHuss aroma. KBaHTOBbIE ypaBHEHUS
nBwxenus. YpasHenue Ilpémnunrepa. Bon-
HoBas QyHKIUA, €€ Ppu3zndeckuit cmpici. Yac-
TALA B OJHOMEPHON MOTEHLMAIBLHOU sIME.
KsanToBanue sHepruu. TyHHETbHBIN 2P hEKT.
KBaHTOBBII rapMOHUYECKUI OCHMILISATOP.

7.4. Onepatopsl — annapaTr KBaHTOBOUM Mexa-
Huku. CoOCTBEHHBIE 3HAYEHHS] U COOCTBEH-
Hele ¢yHKIMUA. [7aBHOe W opOuTanbHOE
KBAaHTOBBIC dYMcla. MarHuTHoe€ KBaHTOBOE
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yrcno. Oneir IItepra u I'epimaxa. Cnun
anexkrpoHa. Ilpunnun Ilaymu. Ilepmoamde-
ckas cucrema snemenToB J[.M. Menneneena.
7.5. TepMOIMHAMUYECKUIT U CTaTUCTUYECKUN
CIOCOOBI ONMUCAHUS KOJUIEKTHMBA YACTHIL. XH-
MHUYecKuil oTeHnuan. @epMHUOHbI U OO30HBI.
ITorsiTHE O ()a30BOM TPOCTPAHCTBE MHKPO-
4yacTul] U €ro KBaHToBaHuWU. KBaHTOBBIE CTa-
TUCTUKH. DyHKUMU pacnpenenenus DPepmu-
Hupaxa u boze-Ditaimreitna. Dueprus Oepmu.
7.6. CucteMbl  3apsDKEHHBIX YacTHIl.  JJIEK-
TPOHHBIN ra3 B META/UIaX. Temmneparypa BbIpO-
KJIEHUS AIIEKTPOHHOTO Ta3a. JHEPreTHYecKUid
CIIEKTP CBOOOJHBIX DIEKTPOHOB B MeETaJlIe.
[1710THOCTB 3HEPreTUYECKUX COCTOSTHHIA.

7.7. HopmanpHble  KONEOAHHUA  PEIIETKH.
CrnexTp HOpPMaJIBHBIX KOJIEOAHUH PpeIETKH.
Temmneparypa [ebas. Dononsl. Temmoém-
KOCTh IUAJIEKTPUKOB M BBICOKOOMHBIX IOJIY-
MIPOBOJHMKOB (KJIaCCUYECKash TEOPHs TEIIO-
éMKoCTH, Teopusi OHHIITelHa, Teopus [le-
0as1). TemmoémkocTts MeramioB. TemiaoBoe
pacmupenre TBEPABIX Tel. AHrapMOHHYe-
CKHH OCHUIUIATOP. TennonpoBOAHOCTS.

7.8. HepaBHoBecHble MakpocucreMbl. CroH-
TAaHHOC W BbIHY)XJEHHOE u3nydeHus. Koag-
¢uenTsl DiHITEHA. VHBepcus HacenéH-
HOCTEH. YCHIIEHHE IEKTPOMArHUTHOIO MOJIA
B Cpelie C OTpULaTeIbHbIMU noTepsmu. 11pun-
uun pabotel na3zepoB. [ enuii-HeOHOBBIH J1a3ep.

5.3. Pa3genbl QMCHUILNIMHBI M MEKIUCHHUILVIMHAPHBIE CBSI3M ¢ o0ecneYyHBAIOIIUMU
(mpeabIAymMMn) U odecnevynBaeMbIMU (IMOCIeIYIOIMMMHA) JUCHUATIIMHAMHA

Jlns ocBocHMS pa3lenoB TUCHUILUIMHBI «DU3KKa» HEOOXOAWMBI 3HAHWSA, MOJYyYCHHBIC B
IIKOJIE U MOJTy4aeMble MapajiesIbHO IPU U3yYEHUH JAUCHUIUIMHBI « MaTeMaTH4ecKuil aHaans.

Paznenbr qucrumumuabl «Du3nka» CBS3aHBI ¢ pasznesiamu nociedyrowux auerummmd «[po-
(beccronanpHOrO 1HKIIA (6a30B0o# (00IIepOdhecCHOHANTBFHON) YacTh)» pabodero y4eOHOro IiaHa:

Pa3genn! pusuku 1121314l5l6!7
Jcnunanabl
Teopus 2IEKTPUIECKUX LICTIEH + |+ +
DIEKTPOHUKA + +|+H |+ |+ ]+
OO1as Teopust CBA3U + |+ + ]+
DJIeKTPOMArHUTHBIE TTOJISI U BOJTHBI + + |+ |+
DIEKTPONUTAHUC YCTPOMCTB U CUCTEM TEICKOMMYHUKAIIHI + |+
CXeMOTEXHHKA TEJIEKOMMYHUKAIMOHHBIX YCTPOICTB +l A+ |+ |+ ]+
be3onacHOCTb XKU3HEACATEIBHOCTH i e e e s

CornacoBaHa Ha noptane N2 6030




5.4. CooTBeTcTBHE KOMIIETCHI NI, (POPMHUPYEMBIX NPH M3YYCHUH AUCHHUILIMHBI, U BH-
OB 3aHATHI

[Tepeuenb Buapel 3ansaTuii
xomnerenuui | JI | Ilp | JTao | CPC

cDOII)MI)I KOHTPOJIA

Tect. KontponpHas paboTa (KOJIOKBH-
OK-7 + | + + | ym). YcTHBI oTBET Ha 1a00paTOpHOM pa-
6ote. Onpoc. JlomaiiHue 3a1anust
Koncnekrs! nekyun. OdopmieHue otyéra
¥ YCTHBIM OTBET Ha JJabopaTopHOU pado-
OIIK-3 + | + + + | Te. BrinonHenne MHAMBHUIYyalIbHBIX (I0-
MAIlIHUX) 3alaHui. Y CTHBIN OMpoc Ha 3a-
4€Te U DK3aMEHE.

JI — nmexums; [lp — mpakTudeckue u ceMuHapckue 3aHaTws; Jlab — mabopaTopHbie pabOTHI;
CPC — camocrosiTenbHas paboTa CTyAeHTa

6. METO/JbI 1 ®OPMbI OPTAHU3AIINU OBYYEHUSA

JUI yCHeNIHOrO OCBOEHHUS IUCLHUIUIMHBI IPUMEHSIOTCS pa3IMyHbe 00pa30BaTelIbHBIE
TEXHOJIOTHH, KOTOPbIC O0CCIICUYMBAIOT JOCTI)KCHHE TUIAHUPYEMBIX PE3yJbTaTOB OOyYCHHUS CO-
IJIACHO OCHOBHOU 00pa30BaTesIbHON Mporpamme, ¢ yuétoM TpeboBaHuil k 00bEMyY 3HaHUI B UH-
TepaKTUBHOH (opme.

TexH0JIOrMY HHTEPAKTHBHOI0 00Y4YeHHUsI IPH Pa3JIHYHBIX popmax 3HAHUH

@opwmbl | Jlekuuu | Ilpaxktuueckue | JlaGoparopusie | Beero
MeTtoapl (gac) 3aHATHA (Jac) paboTsI (dac) (gac)
OO6cyxaeHre TPe3eHTALUY U Q 4 12
JEMOHCTpALU{ OTBITOB
PaboTa B komaHe 18 18
Y CTHBIN ONPOC WU TECTUPOBA-
HUE [IPU JIOIYCKE U 3alUTE 10 10
1a00PaTOPHBIX PadOT
[Ty6nuunas 3amuTa u pa3oop y
JOCKH HHJIUBUIYAIbHBIX 8 8
3aJlaHUl U TECTOB
WToro naTEepaKkTUBHBIX 3aHATUI 8 8 32 48
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7. JABOPATOPHBI IPAKTUKYM

Ne | Nepasgena Tpyno- OK,
P S — HaunmenoBanme mabopaTopHbIX paboT €MKOCTh K
(gac.)
IlepBblii cemecTp
1 1 3HAKOMCTBO C HW3MEPHUTEIbHBIMU NPUOOpaMHU. 2
MeTtoauka 06paboTKU pe3yIbTaTOB U3MEPEHUIL.
OmnpeneneHne MIOTHOCTH TBEPJOTO TeNa
2 1 JIaGopaTopHBIif IPaKTUKYM 10 MEXaHHUKE 8
e KuHemaTtuka paBHOYCKOPEHHOTO Bpa-
menus (MastHuk O6epoeka).
e lI3yyeHue AWHAMUKHU JBH)KEHUS TBEp-
noro tena (MastHuk O6epOeka).
3 2 JIabopaTOpHBI MPAaKTUKYM IO MOJIEKYISIPHOU 8
¢busnKe U TePMOJMHAMUKE
e N3yuenwue pacnpenenenus bonbimana.
e l3yueHwe TEpMOAMHAMHUYECKHX IIPO-
L[ECCOB.
Bropoii cemecTp
4 3 JIabopaTopHbIil MPAKTUKYM MO 3JEKTPUYECTBY 12
U MarHeTU3My
e l3yueHne CBOWCTB IUAIIEKTPUKOB B IO-
Jie TUIOCKOTO KOHJIEHCaTopa.
e lI3yyeHHe MarHUTHOTO MOJI KPYroBOTO
TOKA. OK-7
e OmnpezeneHue yAeNIbHOTO 3apsija dIieK- OHK-i’)
TPOHA METOJIOM MarHeTpoHa
5 4 JIabopaTopHBIi MPaAKTUKYM 10 KOJIEOaHUSIM 8
e 3aryxaromue 3IeKTPOMarHUTHBIE KOJie-
OaHwMsL.
e l3ydyeHue BBIHYXACHHBIX KOJeOaHUH B
KoJIebaTeTbHOM KOHTYpE.
6 5 JIabopaTOpHBIA MPAKTHKYM IO BOJTHOBOW ONITHKE 8
e V3yuenue unTEpHEpEeHIINHU JTa3ePHOTO
n3nydenust. OnsiT KOHra.
e lI3yuenue sBieHUs TUPPAKIHIHU C TO-
MOIIBIO TH()PAKIIMOHHON PEIIETKH.
Tpernii cemecTp
7 6 JIaGopaTopHbIif MPAKTUKYM O KBAHTOBOM ONTHKE 8
e lccnenoBanwue BHeNTHEro GoToddeKTa.
e l3yueHne 3aKOHOB TEIUIOBOTO M3ITyde-
HUSL
8 7 JIaGopaTopHBIi MPaKTUKYM 10 KBAHTOBOW U 8
aTOMHOM (pU3HKe
e [IpoBepka cOOTHOIIEHUS HEOTIPEIEIICH-
Hocrel ['elizenOepra.
e ll3ydyeHue crekTpa aTOMOB BOJIOpPOJIA
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8. NIPAKTUKTUYECKHUE 3AHATHUSA (CEMHNHAPDI)

Ne | Nepasgena y Tpyno- OK,
A S — HaumeHoBaHMe MpaKTUYECKUX 3aHATHI €MKOCTh K
(gac.)
IlepBblii cemecTp
1 Kunemaruka 2
2 3aKOHbI IMHAMHUKHU OCTYNATEeIbHOTO U Bpalla- 2
1 TEJILHOI'O JBMYKEHUS
3 3aKOHBI COXpPaHEHHS UMITYJIhCa, MOMEHTA M- 4 OK-7
1yJbCa U SHEPruu OHK-;
4 W3onpoueccsl, TEI0EMKOCTh MHOTOATOMHBIX 2
) ra3oB
5 Pacnpenenennss Makcgesia u bosibiimana 2
6 Bropoe Hauano TepMoAMHAMUKU. DHTpONUS 2
7 3axoH Kynona 2 OK-7
8 3 Hanpspk€aHocTh snektpudeckoro nois. Teo- 2 OHK-’3
pema ['aycca
Bropoii cemecTp
9 ITorenuman. PaboTa cui 31eKTpOCTaTHIEeCKOTO 2 OK-7,
0JIs OIIK-3
10 BemecTBo B 31€KTpOCTaTHUECKOM TTOJIE. DIIEK- 2
TpoeMKocThb. KoHeHCaTophl
11 3axonsl Kupxroda i nenei nocTossHHOTO To- 2
Ka. [ImoTtHOCTE TOKa. K.II.I. ICTOYHMKA TOKa
12 3 MarnutHoe nose. 3akoH buo-Capapa-Jlamraca 2
13 Cuna Amnepa. Cuna Jlopenna 4
14 IIpuMeHeHne TeopeMBl O LUPKYJISALUU BEKTOpa 2
MAarHUTHOW MHAYKIUHU JUIS pacuyéTa moyiei
15 MarauTHoOe 1oJie B BEIISCTBE 2
16 DNeKTpOMarHuTHasT MHAYKIIHS 2
17 I'apmonnueckue konedanus. CioxeHne rapMo- 4
HUYECKHUX KoJeOaHuil.
18 4 3aryxarolire U BeIHYK/ICHHbIE dJIeKTpoMar- 2
HUTHBIE KOJeOaHHs OK-7
19 DNeKTpOMarHuTHHIE BOJIHBL. OnTHYeCKUi 3¢- 2 OHK-})
ekt [lomnepa
20 Wnurepdepenmys ceera 4
21 5 Judpakims ceeta 4
22 [Tongpusanus ceera 2
Tpertuii cemecTp
23 TemnoBoe n3jryueHue 4
24 Buemnuit potosrppext 2 OK-7
25 6 S¢¢ext Komnrona 2 OHK-})
26 ®dotonbl. Umnynse dpoToHa. [laBneHue cBera 2
27 TopMO3HOE PEHTI€HOBCKOE U3ITYYCHHUE 2
28 7 Teopus atoma Pesepdopma-bopa 4 OK-7,
29 ATOMHBIE CIIEKTPBI 2 OIIK-3
30 XapaKTEepUCTUYECKOE PEHTIT€HOBCKOE U3ITyde- 2
HUE
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31 Bonnst ge-bpoiinsa. CooTHOmEHUE Heonpee- 4
JIEHHOCTEMN
32 VYpasuenue llpeaunrepa 4
33 KBanTtoBbIe uynciia. MexaHu4ecKuii 1 MarHuT- 2
HbII MOMEHTBI 1eKTpoHa. CIIMH 31EKTPOHA
34 KBaHTOBbIE CTaTUCTHKHI 2
9. CAMOCTOSTEJIBHAS PABOTA
No N pasena TemaTrka caMOCTOSATEIHLHOU PAOOTHI Tpyno- OK, L
TTUCTIATLITN- EMKOCTh BBITIOJTHEHHSI
/m (Oemanuzayus) K
HBI (gac.) paboThHI
1 Ompoc. Tec-
OK-7. | et Kom-
1-7 [TpopaboTka JIEeKIIMOHHOTO MaTepuasa 37 OHK-,3 TPOJIbHBIE pa-
00THI (KOJLTO-
KBUYMBI)
2 TecTsl, 10-
[ToaroToBka K MpakKTHYECKUM 3aHs- OK-7,
1-7 43 MallHue 3a-
THUSIM OIIK-3
JTAHUS
3 . OK-7, | IlpoBepka
1-7 BrimonHeHne qoManiHux 3aaaHui 26 OTK-3 | 13
4 ITpoBepka
KP, ouenka
[ToaroToBka K KOHTPOJIBHBIM paboTaM OK-7,
1-7 24 KayecTBa
1 KOJUJTOKBUyMam OIIK-3
BBIIIOJIHEH-
HBIX paboT
3 N Omnpoc. Tecr.
17 [ToaroToBka oT4€TOB 1O JTAOGOpPATOP- 62 OK-7, SanuTa oTai-
B HBIM paboTam OIlIK-3 o
TOB
4 Ompoc.
1-7 IToaroToBka u cliada sK3aMeH 72 OK-7, Onenk
— OJIrOTOBKA U c/laya dK3aMeHa OITK-3 LIEHKa 32
HK3aMEH
Hroro: 264 yaca
MEPBLIV CEMECTP

Tembl JomMamHux 3aganuii: 1. Kunematuka MarepuanbHOi TOukd; J(MHaMuKa abCcOMIOT-
HO TBEPJOro Tena; 2. 3akoHbl COXpaHeHUs B MexaHuke; 3. Tepmoaunamuka; urponus. Bropoe
Havyayio TepMoauHaMuky; 4. 3axkoH Kynona; 5. HanpsokEHHOCTB SJIEKTPUYECKOTO TTOJIST

Tembl 1 1 2 KOHTPOJABHBIX PadoT: 1. «Mexanukay; 2. «MonekyisapHas GU3MKa U TCPMO-
JIMHAMUKAY, «IINEKTPOCTATUKA.

Tembl 1-r0 U 2-ro KoOLIOKBUYMOB: 1. «MexaHukay, «MouekynsapHas (u3uKa U TepMO-
JTUHAMHKAY; 2. «DIEKTPOCTATHKAY.

BTOPOI CEMECTP

Tembl nomamaux 3axanmnii: 1. [lotennnan u padora 3nexTpuueckoro nois; Ilocrosuusiit
UIEKTPUUECKUN TOK; 2. Maruurtocraruka; 3. J[BIokeHUE 3apsioB U TOKOB B MArHUTHOM IIOJIC;
4. DnextpomaruutHas wHAyKus, S. Komebanus; 6. Bonnsr; 7. Untepdepennus; Hdudpakuus
cera; 8. [lomspuzanms cera.

Tembl 1 U 2 KOHTPOJBHBIX padoT: 1. «OJEKTpUUECKUN TOK», «IJIEKTPOMArHETU3M»;
2. «Konebanus u BOJIHBD), «ONTHKAY.

Tembl 1-r0 M 2-r0 KOJJIOKBHUYMOB: 1. «DJIEKTPUUECKHN TOK», «IIEKTPOMArHETH3IM),
«Koiebanus u BOJIHEDY; 2. «ONTHKA.
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TPETUI CEMECTP

Tembl Jomamnux 3aaanuii: 1. TeroBoe u3nydyenue; 2. Buemnuit potoaddexrt. ekt
Kowmnitona; 3. AToMHBIE ¥ PEHTI€HOBCKUE CIIEKTphl; 4. KoprycKyssipHbIe U BOJIHOBBIE CBOICTBA
Mukpouactul; 5. CooTtHomenue  HeompenenéHHocre; 6. YpaBHenue — Llp&nunrepa;
7. KBantoBble uncna; 8. KBaHTOBbIE CTAaTUCTUKH JUIsl 3JIEKTPOHOB B METaIJIaX.

Tembl 1 U 2 KOHTPOJIBLHBIX padoT: 1. «TemnoBoe n3nydenue», «KopmyckyaspHbie H BOJI-
HOBBIE CBOMCTBAa MHKpouacTuily, «Dusuka aromay; 2. «KBantoBas mexanmka», «KBaHTOBBIC
CTaTUCTUKW.

Tembr 1-ro u 2-ro konmokBuyMoB: 1. «TemnoBoe usnydeHuey, «KopnyckymsipHele n
BOJIHOBBIE€ CBOMCTBA MUKpoYacTHI»; 2. «Du3nka atomay, «KBaHTOBas MexaHukay, «KBaHTOBbIE
CTaTUCTUKWY.

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

He npenycmoTpeHo yueOHBIM IIIAHOM

11. BAJLJIBHO-PEUTUHI' OBASI CHCTEMA

OcymectBigercs B cootBerctBuM ¢ [los10:keHHemM 0 mopsiike MCNO/Ib30BAHUSI PEHTHH-
roBOii cHCTEeMbI /IJISl OLIEHKH yCIIeBaeMOCTH CTYAeHTOB (mpuka3 pekropa 25.02.2010 Ne 1902)
Y OCHOBaHA Ha 0AJTbHO-PEHTHUHTOBOM CHCTEME OIICHKH yCIeBaeMoCTH, AeicTByomniei ¢ 2009 r.,
KOTOpasi BKIIFOYAET TEKYIIHH KOHTPOJIb BHITIOTHEHUS 3JIEMEHTOB 00b&EMa JUCHMILIUHBI MO 3Je-
MEHTaM KOHTPOJIS C MOJABEACHUEM TEKYLIEro PeHTHHTA.

B nepBom cemectpe o aucuuiuinae «Pu3ukay npeaycMoTpeH 3a4ét. [lo okoHyanuu ce-
MecCTpa CTyACHT, HaOpaBmmii MeHee 50 OayIOB, CUMTACTCS HEYCIICBAKOIIUM, HE IMOJyYUBIIUM
3aué€T. CTyAeHT, BHINOJTHUBIINH BCe 3aIJIAHMPOBAHHbIE JIa0opaTOpHbIe padoThl U HaOpaB-
mui cymmy 50 u 6osee 6a110B, MOJY4AET 3a4ET «aBTOMATOM.

[To mucrumune «®@u3KKa» NPOBEACHNE YK3aMEHAa BO BTOPOM U TPETbEM CEMECTpE SIBJISI-
ercs obs3arenbHbIM. [lpu TOM OanbHas oneHka B cooTHomenun 70/30 pacnpenensercs Ha 1Be
COCTAaBJIAIOLIME: CEMECTPOBYIO U 3K3aMeHaIlMOHHY10. T.e. 70 0a/ioB MOXKHO IOJIYYUTh 34 TEKY-
1yro paboTy B cemecTpe, a 30 6ayjoB — 3a OTBETHI HA IK3aMCHE.

Jlisg cTuMynupoBaHus MJIaHOMEPHOCTH pabOThl CTyJIEHTa B CEMECTpPE BBEAEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBI MPUMEHSAETCS (CyMMHPYETCsl) TOJIBKO JUIsl CTYIEHTOB, 0e3 omno3/a-
HUW OTYUTHIBAIOIIUXCS IO IPOMEKYTOUYHBIM 3JIEMEHTaM KOHTPOJIS (TECThI, MpaKTH4eckue pado-
ThI, KOJJIOKBUYMBI).

Ha npoTspkeHHH Bcero cemMecTpa TeKylllas YCIeBaeMOCTh OLIEHHMBAeTCs TOJBKO B Oaiiax
HapacTaoLUIMM UTOIOM, B TOM YHCJIE U PE3YIbTaThl KOHTPOJIBHBIX TOYEK.

Texymuil KOHTPOJIb U3Y4EHUS AUCLUIIIINHBI B KQXKIOM CEMECTPE COCTOMT U3 CIEHYIOUIUX
BH/JIOB:

— KOHTPOJIb 32 YCBOEHHUEM TEOPETHUECKOr0 MaTepuaia — MpoBeJieHHe 4 MUCbMEHHbBIX KOH-
TPOJBHBIX PaOOT M KOJUIOKBUYMOB;

— KOHTPOJIb 32 MPAaBUJIbHBIM BBIIIOJHEHHEM IPAKTHUECKUX padOT — MpoBe/IeHHe Ha IMpak-
THYECKHUX 3aHATHAX 5 — 7 TECTOB;

— KOHTPOJIb 32 BBITTOJTHEHHEM JIA0OPATOPHBIX padoT.

[To pe3ynbraTam Tekymero KOHTpoJst (popmMHupyercss AOMYCK CTYAEHTa K HTOTOBOMY KOH-
TPOJIO — 3K3aMEHY M0 JUCUUIUIMHE. DK3aMEH OCYILECTBIAETCS B BHJAE OIIpPOCca MO TEOpeTHYe-
CKOM 4acTH AUCUUTUINHEI.

B cocTtaBe cymMbl 0amioB, MOMy4EeHHON CTYACHTOM IO TUCIUTUIMHE, 3aKaHYMBAIOMICHCS
9K3aMEHOM, 3K3aMEHAIMOHHAS COCTABJISIONIAsl ToJHKHA ObITh He MeHee 10 6ayioB. B nmpoTuBHOM
CIIydae 3K3aME€H CUMTAETCs HE CAAHHBIM, CTYIEHT B ycTaHoBIeHHOM B TYCYVYP nopsake o0s3an
ero mnepecaath. [Ipu HeyIOBIETBOPUTENLHON claye sk3aMeHa (MeHbine 10 6anioB) win HesiBKe
CTyJIeHTa Ha HK3aMEH K3aMEHallMOHHAas COCTABIIAIONIAsl MpUpaBHUBaeTcs K HyIo (0).
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[To mucrunumbe «Pu3nka» NpoBeAEHUE IK3aMeHa BO 2 U 3 cemecTpax sBiseTcs 00s3aTenb-
HbIM. DK3aMEHAIlMOHHBIN OHIIET COIEPKUT TpU Borpoca. MakcumamnbHasl OlleHKa 3a KayKbli BO-
mipoc coctapiser 10 6amioB. MakcuMaibHast IK3aMEHAIMOHHAS OI[eHKa cocTanisier 30 0ayoB.

B Tabnunax 11.1. u 11.2. comepxarcst mpuMepbl pacnpeneneHus: 0aioB I JUCIUTUIMHBI
«Dusnka» B TEUSHUH TIEPBOTO CEMECTPA, 3aBEPIIAIOIIET0Cs 3a4€TOM, U JJIsi BTOPOTO U TPETHETO
CEMECTPOB, 3aBEPIIAIOLIUXCS IK3AMEHOM.

Tabnuna 11.1. Pacnpenenenue 6amioB B IEPBOM CEMECTPE U3ydeHHUsl (PUBUKU

o . | MakcumannLHBIH
MaxkcuManpdbeli | MakcuMaibHBIN
o OaJt 3a mepuo.a
DOneMeHThl yueOHOH aesi- OaJu1 ¢ Hayaia 0aJ1 3a IepuoI vexay 2 KT Bcero 3a
TEJIBbHOCTU ceMecTpa J10 mexay 1 KT u 2 Y CEMECTP
KOHIIOM CEMECT-
nmatel 1 KT KT
pa
[Moceenue 3ausTuii 4 4 4 12
Jlomanraue 3aganust 9 9 6 24
KonTponbHusie paboThI HA
p P 15 15 30
MPAKTHYECKUX 3aHITHIX
KommokBruymbl 15 10 25
KomMImoHneHT cBOEBpEMEH-
P 3 3 3 9
HOCTH
HToro MmakcmmMyM 3a me-
y 31 31 38 100
puon:
Cradga px3aMeHa _
Hapacrawommm utorom 31 62 100 100

Tab6muma 11.2. Pactipenenenue 6aioB BO

BTOPOM U TPEThEM

ceMecTpax u3ydeHus QUu3NKu

. . | MakcumanbHBIN
MakcumanpHbI | MaKcHMalIbHBII
. OaJin 3a nepuon
DJeMeHTHl y4eOHOM Jes- Oamt ¢ Hayanma | OaJut 3a mepuo. wiesay 2 KT i Bcero 3a
TEIILHOCTH ceMecTpa 10 mexnay 1 KT u 2 y CEMECTp
KOHIIOM CeMecCT-
marter 1 KT KT
pa
ITocenienue 3ausaTui 1 1 1 3
Jlomarnaue 3a1aHust 15
KontposipHabIe pabOTHI HA 6 6 12
MIPAKTUYECKUX 3aHIATHIX
Brimomenue madoparop-
HBIX paloT U 3alluTa OTYe- 9 9 7 25
TOB
KosuroxBrymsl 6 6 12
KoMrioHeHT cBoeBpeMeH- 1 1 1 3
HOCTHU
HrToro makcumym 3a mne-
y 22 22 26 70
puona:
Cnaua sk3ameHa 30
Hapacrawommm utorom 22 44 70 100
15
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Tabnuna 11.3. [lepecuer 6a110B B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bajuibl Ha 1aTy KOHTPOJILHOM TOYKH Ornenka
He menee 90% ot MmakcumanbHOM cymmbl Ha aty KT 5
Ot 70% no 89% ot makcumanbHOU cymmbl Ha aaty KT 4
Ot 60% 1o 69% ot makcumanbHO cymmsl Ha aaty KT 3
Menee 60% ot makcumanbHOM cymmbl Ha aaty KT 2

[IpeoOpazoBanue cymMmbl 0aJIJIOB B TPAAUIIMOHHYIO OLICHKY U B MEKIYHAPOJAHYIO OYyKBEH-
HYI0 olleHKY (Tabnuua 11.4) mpoucxoAuT OJWH pa3 B KOHIIE CEMECTpa TOJBKO MOCIHE IMOJBEIe-
HUS UTOTOB U3YYEHHUS JUCHUILTUHBI «DU3HKa», T.€. OCIe YCIeIHOM claun SK3aMeHa:

Tabnuua 11.4. IlepecueT UTOroBoil CyMMBbI OAJIIOB B TPAJIUIIUOHHYIO U MEXKIYHAPOIHYIO

OLICHKY

Ornenka (I'OC)

Hroroas cymma 6aiuios,
YUYUTBIBACT YCIICUIHO
CIAHHBIN dK3aMeH

Ornenka (ECTS)

5 (oTIIM4HO) 90-100 A (0TAM4HO)
85-89 B (o4ens xoporto)

4 (xoporo) 75-84 C (xopo1o)
7074
5569 D (ynoBneTBOPUTENBHO)

3 (yR0BIICTBOPHTEIIEHO) 60—64 E (mocpenctBeHHo)

2 (HCYOBJICTBOPUTEIHHO)

Huxe 60 Oayuios

F (HeynoBneTBOPHUTEIIBHO)

12. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBEC-
HNEYEHUE JUCIHUITJINHbI

12.1. OcHoBHas uTEpaTypa:
1. CasenseB U.B. Kypc obmieit ¢pusuxu: yaedHOE TocoOue st BTy30B: B 3 1. — 7-e u3m.,
crepeotutn. — CII6.: Jlans, 2007.
T. 1: Mexanuka. MonekynsipHas ¢uzuka. —432 c. (B budbmoreke — 155 3x3.).
T. 2: DnextpuuectBo 1 MmarHeTusM. Bonubl. OnTuka. — 496 c. (B 6ubmmoreke — 148 3k3.).
T. 3: KBanToBas ontuka. AtomHas ¢puzuka. dusuka TBEpO0TO Tena. Pu3nka aTOMHOTO
s7pa v AIeMeHTapHbIX 9acTull. — 317 c. (B oubmmoreke — 151 3K3.).
2. ®pum C.D., Tumopesa A.B. Kypc obmeli ¢usuku. B 3-x TT. [DnekTpoHHsli pecype] —
CII6.: JIans, 2009.
T. 1: ®usndeckre 0oCHOBBI MexaHUKkH. MousekynsipHas usuka. Konebanust v BOJHBI. —
13-e usn., crepeornmr. — CII6.: Jlaus, 2009. — 480 c. Pexum nocrymna on-line ¢ komMIb-
torepoB TYCVYP: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416.
T. 2: DnexkTpuueckue M 3JIEKTPOMAarHeTUYEeCKUe SBJIEHUs. — 12-e u3M., CTepPeoTHIl. —
CII6.: Jlamb, 2009. —528 c. Pexxum noctyma on-line ¢ kommbiorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuka. AtromHas pusuka. — 10-e uzn., crepeorun. — CII6.: Jlans, 2009. — 656 c.
Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucman [.A., Tomec O.M. Kypc obmeli pusuku. B 3-x TT. [DnekrpoHHBIA pecype]| —
CIIG.: JIans, 2007.
T. 1: Mexanuka. MonekyinspHas ¢usuka. KoneGanus u BosiHbl. — 7-¢ u3g. — 352 c. Pe-

HKUM JoCcTymna on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
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T. 2: DnextpuuecTBO M MarHeTu3M. — 7-¢ m3f. — 352 c. Pexum nocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ KOMIBIOTEPOB

TYCVP.
T. 3: OnTuka. @u3nka aTOMOB U MoJieKyl. PU3nKa aTOMHOTO ]pa U MUKPOYACTHUIIL. —
6-em3n. —512c. Pexum goctyna on-line ¢ xommbtorepoB  TYCVYP:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.
12.2. lonoiHuTEIbHAS JIUTEPATYypa:

1. CaBenbeB 1.B. CO0pHUK BOIIPOCOB U 3a7ad 1o odmieil pusnke. [ DIEKTPOHHBINA pecype] —
5-¢ wm3np., crepeotun. —CII6.: Jlamp, 2016. — 292c. Pexum goctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 ¢ komnbeiorepoB TYCVYP.

2. Uponos N.E. Mexannka. OCHOBHbIE 3aKOHBI. — 8-€ u31., crepeoturt. — M.: BUHOM. Jla-
6oparopus 3Hanwmit, 2006. — 309 c. (B 6ubmuoreke — 99 3k3.).

3. Uponos UN.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBL. — 3-€ M31., ctepeoTunt. — M.: BU-
HOM. JlabopaTtopus 3Hanuii, 2006. — 207 c. (B 6udbmmorteke — 50 7k3.).

4. Uponos U.E. Dnextpomarnetnzm. OCHOBHBIE 3aKOHBI: YUeOHOE TTocoOue UIs BY30B. — 5-¢
u3n. — M.: BUHOM. Jlaboparopus 3uanuit, 2006. — 319 c. (B 6ubnuorexe — 101 3k3.).

5. Uponos U.E. BonHosble mpoueccsl. OCHOBHBIE 3aKOHBL: ydeOHOe rocodue. — 3-e u3a. — M.:
BMHOM. JIaGopatopus 3nanuii, 2006. — 263 c. (B oubnuoteke — 100 3k3.).

6. Upomos N.E. KBantoBas ¢usnka. OCHOBHBIC 3aKOHBI: YUeOHOE ITOCOOUE IS BY30B. — 2-¢€
u3 1., gon. — M.: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. (B 6ubmmorexe — 100 3x3.).

7. UponoB U.E. 3amaun mo obmeli ¢usuke: YueObHoe mocobue s By30B. — 7-€ U3[., CTe-
peotun. — M.: BUHOM. Jlabopatopus 3uanuii, 2007. — 431 c. (B 6ubaunorexe — 496 3k3.).

8. UeptoB A.T'., BopoObéB A.A. 3agaunuk no ¢usuke: YueOHOE mocoOue it BTy30B. — 8-¢
u31., nepepad. u non.— M.: @usmatiut, 2007. — 640 c. (B 6ubnuoreke — 99 3k3.).

9. Bonpkenmreitn B.C. COopHuk 3a1au 1o o0memy Kypcy ¢usuku: YuedHoe mocodue ais
BTY30B. — 12-¢ u3n., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuotexe — 148 3k3.).

10. KossipeB A. B. Kypc nekuuii no ¢pusuke: Yueonuk. — Tomck: TYCYP, 2007. — 421 c. (B
ounbanoTexe — 697 3K3.).

11. Kanamnukos H.IL., KoxxeBuukoB H.M. ®@uzuka. HTepHET-TeCTHpOBaHUE 0A30BbIX 3HAHUIA.
[Onextponnsiii pecypc] —1-e wm3m. —CII6.: Jlaws, 2009. —160c. Pexum pgoctynma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommsrorepoB TYCVYP.

12. JlozoBckmii B.H. Kypc ¢usuku. B 2-x TT. [DnekrponHsIi pecypc] — 6-¢ U3/., UCIp. H
nom. — CIIo6.: Jlaas, 2009.

T. 1: ®usnyeckue OCHOBBI MEXaHUKH. DJICKTPUYECTBO M MarHeTusMm. dusnka koneda-
HUH W BojaH. —576c¢. Pexmm gocryma on-line ¢ xommbiotepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T. 2: KanroBas ¢usuka. Cratuctuueckas gusnka U TepMmoanHamuka. CoBpeMeHHas
¢buznyeckas KapTHHA Mupa. - 608 c. Pexum JI0CTyTa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ KOMIBIOTEPOB
TYCYP.

13. CagenweB U.B. Kypc o6mieit puzuku. B 3-x 1T. [Dnekrponnslii pecypc] — CII6.: Jlanb, 2011.
T. 1: Mexanuka. MonekynspHas ¢uszuka. — 1l-e wusn., crepeorun. — CII6.:
Jlanw, 2011. —432¢c. Pexum pgoctyma on-line ¢  xommboTepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.

T. 2: DnexkrpuuectBo u MarHeTusMm. Bonsbl. Ontuka. — 11-e u3g., crepeorun. — CII6.:
Jlanp, 2011. —496c. Pexum pocrtyna on-line c¢ xkommeiorepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2039.
T. 3: KBanToBas ontuka. AToMHas ¢pusnka. Ousuka TBEpOTO Tena. Pu3nKa aTOMHOTO
SApa ¥ 3JIeMeHTapHbIX yacTull. — 10-e u3n., crepeorun. — CII6.: Jlans, 2011. — 320 c.
Pexum JloCcTyIa on-line c KOMIIBIOTEPOB TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2040.
12.3. YueOHO-MeTOAMYECKHE TOCOOUSI U IPOrPaMMHoOe odecrevyeHue
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1. Yueono-memoouueckue nocoous 0na npaKmuyecKux 3aHAMUIL U CamocmoamenbHoil
paodompl [ DNEKTPOHHBIN pecypc]:

2.1. Yyxxkos FO.I1. PaGoTta u sHeprusi. 3akOHbl COXpaHEHMsI B MEXaHHKe: COOpPHUK
3az1a4 Juid npakTudeckux 3ansaTuil. — Tomck: TYCVYP, 2010. — 24 c. Pexxum gocryna cBo-
0ol Ans ckaunBaHus: http://edu.tusur.ru/training/publications/1100.

2.2. Jlsunn A.B., MaraszunaukoB A.JI., Tposia JILA. Monekynsapuas ¢usuka: Coop-
HUK TECTOBBIX BOIPOCOB JIJISI CAMOCTOSTEILHOW pabOTHI M JIIST TPAKTHUYCCKUX 3aHITHHA. —
20009. 30 c. Pexxum JoCTyna CBOOOTHBIH JUTSt CKaYMBaHUS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlsunn A.B., MarasunnukoB A.JI., Opnosckas JI.B. Tepmonunamuka. Yactp 1:
COOpHUK TECTOBBIX BOMPOCOB JUISI CAMOCTOSITEIIBHON pa0OTHI M ISl MPAKTUICCKUX 3aHS-
. — 2009. 43c. Pexum  goctynma  cBOOONHBIM  JUis  CKA4YMBAHMS:
http://edu.tusur.ru/training/publications/1235.

2.4. TaneeBa A.W., Jlsuun A.B., MarasunnaukoB A.JI. Tepmoamnamuka. Yacts 2:
COOpHUK TECTOBBIX BOIPOCOB IS CAMOCTOSITEIIBHON pa0OTHI M JUISl TIPAKTUYSCKUX 3aHS-
tai. — 2010. 22c. Pexum  goctynma  cBOOONHBIM  Uis  CKA4YMBAHMUS:
http://edu.tusur.ru/training/publications/1236.

2.5. Bypauesckuii FO.A. BonHoBas ontuka: Metonudeckoe nocobue. COOpHUK Tec-
TOBBIX BompocoB. —2009. 24 c. Pexumm poctyna CBOOOTHBIM [UISI CKAYMBAHHS:
http://edu.tusur.ru/training/publications/1233.

2.6. YUyxkoB FO.I1. DnemeHTh aTOMHON (PU3MKH M KBAaHTOBOI MEXaHHMKH: Y4yeOHO-
meToandeckoe nocodue. COopHUK TecTOBbIX BompocoB. — Tomck: TYCVYP, 2011. - 68 c.
Pexxum JIOCTyTa CBOOOIHBIN 1A CKauMBaHUA:
http://edu.tusur.ru/training/publications/1104.

2. Yueono-memoouueckue nocoousn 011 6blnOJIHEHUA 1A0OPAMOPHBIX padom [ IIEKTPOH-
HBII pecypcl]:

3.1. bypnosunua B.A., Tposin JI.A. Ilnnamuka mastauka O6epOeka: Meroaudeckue
yKa3aHus K JiaboparopHoii padore. — 2007. 13 ¢. Pexxum gocrtyna cBOOOHBIN ISl CKAYH-
BaHus: http://edu.tusur.ru/training/publications/918.

3.2. bypnosuuun B.A., Tposan JILA. Kunematuka paBHOYCKOPEHHOI'O BpalCHUS:
MeTtoaunueckne ykazanus K jgadbopatopHoit padore. — 2012. 13 c. Pexxum gocryma cBo6o1-
HBIN 17151 cKaunBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypaueBckuii FO.A. M3yueHue CBOMCTB AMAIEKTPUKOB B MOJE IUIOCKOIO KOH-
neHcatopa: Meroauueckue ykasaHus K aboparopHoi pabore. —2012. 15 c. Pexxum noc-
Tymna cBOOOIHBIN 715 ckaumBaHus: http://edu.tusur.ru/training/publications/873.

3.4. BanoBa E. B. M3yueHne MarHuTHOrO IoJjisi KpyroBoro Toka: Meroauueckue
yKa3aHus K JlabopatopHoii padote. — 2007. 12 c. Pexxum noctyna cBOOOHBIN ISl CKaYH-
BaHus: http://edu.tusur.ru/training/publications/863.

3.5. bypauesckuit FO.A. Onpenenenue yneapHOTO 3apsaa dIEKTPOHA METOJIOM Mar-
HeTpoHa: MeToandeckne yka3aHus K jadopatopHoii padote. — 2011. 14 ¢. Pexxum nocryrma
JUIs CTyieHToB, coTpynHukoB TYCVYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosuuun B.A., Tposn JI.A. U3ydyenue 3aTyxaromux 31€KTPOMarHUTHBIX KO-
nebannii: Metoaudeckue yka3zanus K jJabopatopHoit padote. —2007. 14 ¢. Pexum gocty-
ma ¢cBOOOMHBIN IS ckaumBaHud: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. N3yuenne unTepdepeHnu Ja3epHOro U3MydeHus: MeToaude-
CKMe yKa3zaHus K yabopatopHoil pabore. —2010. 9 c. Pexxum moctyna cBOOOIHBIN AJs
ckauyuBaHus: http://edu.tusur.ru/training/publications/911.

3.8. ®enopoB M. B., bypnosuniua B. A. Buemnmii potosddexr. Uzydenne 3axona
CroneroBa u mpoBepka hopmynbl DUHIITeHA: MeToauueckre yKazaHus K 1a00opaTopHOi
pabore. — 2009. 11 c¢. Pexum goctyma CcBOOOAHBIN Ul  CKauMBaHUS:

http://edu.tusur.ru/training/publications/851.
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3.9. 3axapos H.A., Kupunnos A.M. HMccnenoBanue crnekrpa aroma Bojgopona: Me-
TOJIMYECKHE yKa3aHus K jJabopaTopHoit padote. —2011. 18 c. Pexum moctyna cBoOO HBIM
IUTA cKauMBaHUA: http://edu.tusur.ru/training/publications/917.
3. KoMmbroTepHble IPOTpaMMbl MOJIETUPOBAHUS HEKOTOPBIX (PU3UYECKUX SBJICHUH B J1a00-
paTOpHOM MPAKTHKYME.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHMUE JIUCLMU-
IIJIMHbI

Jns obecricueHus YTCHHUS Kypca JICKIIMKA MCIOJB3YeTCs ClelUalIbHAs JICKIIMOHHASL ay/IH-
topus kKadeapsr ¢puszuku (230 ayn. ®@IT), ocHamEHHAS MYITHMEIUHHBIM TIPOSKTOPOM, KOM-
MBIOTEPOM | dKpaHamu. [ obecrieueHus J1abopaTopHBIX paboT MO (U3MKE HCIONB3YITCS 6
CIEIHAM3UPOBAHHBIX (TI0]] pa3IUYHbIe pa3aensl Kypca) Jaboparopun kadenpsl Gpusmku, ocHa-
IEHHBIC COOTBETCTBYIOIIMMHU J1a0OPATOPHBIMH YCTAHOBKAMH, MAKETaMH, CTCHJIAMH U KOMIIbIO-
TEPHBIM 000PYIOBAHUEM.

14. METOAUWYECKHE PEKOMEHJIALIMHU 110 OPIAHMU3ALIUU
N3YYEHUA JUCHUIIJINHBI

O0BEM "acoB, PEAYCMOTPEHHBIX YI€OHBIM TUTAHOM ISl U3Y4eHHS Kypca (HU3HKH, HE T10-
3BOJISIET PACKPBITh B JIEKLUAX MOAPOoOHO U riryboko Martepuai. [losToMmy mpu peanusanuu mpo-
IpaMMBl CTYA€HTBI JOJKHBI JOCTATOYHO MHOTO paboTaTh CaMOCTOSITENILHO KaK MPH MOBTOPEHUU
JIEKIIMOHHOTO MaTepHaia, TaKk U MOATOTOBKE K MPAKTHYECKUM, JTa0OPATOPHBIM M KOHTPOJIBHBIM
3aHATHSAM. [t oOecrieueHust 3pPEeKTHBHOTO YCBOCHHS CTYICHTaMU MaTepHAIIOB AMCIIUTLTHHEI
HE00X0/IMMO Ha MEPBOM 3aHATUHM 00ECIIEYUTh UX CIIUCKOM BOTIPOCOB, TIOUICKANIMX U3YUEHUIO,
CIIMCKOM OCHOBHOM U JIOTIOJIHUTENIBHOMN JINTEpaTyphl Ul CAaMOCTOSTENILHON paboThI.

JIns TeKymero KOHTPOJIS YCHEBAEMOCTH M HPOMEXKYTOYHON aTTECTAIMHM HCIIOIb3YETCs
TE€CTOBBIM KOHTPOJIb 3HAHUI.

Ha nexuusx HeoO6xomumo oOpamaTh BHUMaHWE HA 0COOGHHOCTH TPUMEHEHUS pacCMaTpH-
BaeMOI'0 MaTepualla B MOCIEIYIOMUX KypcaxX, a TakkKe B Oyayleit mpodeccnoHaabHON AesTelb-
HOCTH.
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1 Bseaenue

@onp onieHouHBIX cpeacTs (POC) sBiseTcs NpUIokeHHeM K paboueil mporpaMme AUCIUILTHHbI
(MpakTUKM) M TpeAcTaBiIsieT co00M COBOKYMHOCTh KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTepHalioB
(TumoBBIe 3amaun (3alaHuA), KOHTPOJbHBIE PAOOTHI, TECTHI U JAP.) U METOJOB WX HCIOJb30BaHMUA,
MpeIHAa3HAYeHHBIX JUTI M3MEPEHHS YPOBHS JOCTMIKEHHUS CTYIACHTOM YCTAHOBIIEHHBIX PE3yIbTaTOB
00yueHus.

®OC 1no pucuumiavHe (MPAKTUKE) HCHOJIB3YETCA IPU IMPOBEACHUU TEKYIIEIO KOHTPOJI
yCIIEBaEMOCTH U ITPOMEKYTOUHOH aTTeCTAllK CTYJCHTOB.

ITepeuennb 3aKpenIeHHbIX 3a AUCLUIUIMHOMN (TPaKTUKOI) KOMIIETEHLMI pUBEieH B Tabauie 1.

Tadauua 1 — Ilepeyens 3aKpenJieHHbIX 32 IMCHUUNJIMHON KOMIIETEeH Uil

Kon ®opMyJIMPOBKA KOMIETEHMH Irtanbl GOpMUPOBAHUS KOMIIETEH UM
OK-7 CMocoOHOCTh K camoopranuzanuu | 1. JIoJbkeH 3HaTh OCHOBHBIE CHOCOOBI
1 caM000Opa30BaHUIO CaMOOpPraHu3alluu U caMo00Opa30BaHUS.

2. JIOJDKEH YMETh MCIIOIL30BaTh CAMO CTOSTENLHO
TIOJIYYCHHBIC 3HAHUA IIpU OOBSACHCHUA
PEIYIBTATOB SKCICPUMEHTOB, IPUMCHSIATH 3HAHUA

B o0nactu (PU3MKHU ISl OCBOCHHS
001IenpoheCCHOHATBHBIX TUCIUIUINH U
penieHus npodeccuoHalbHbIX 3a1a4.

3. JloykeH BIaIeTh HABBIKAMU
CaMOCTOSITEIILHOTO UCTIOJIb30BaHMSI HCTOYHHKOB
MOJTy4eHUs] HHPOPMAIIUK B HETUITHYHBIX

CUTYAaIHsIX.
OIIK-3 CIOCOOHOCTD BJa/ieTh OCHOBHbIMU | 1. JIOJNKEH 3HAaTh OCHOBHBIE CIIOCOOBI M CPEJICTBA
METOJaMH, CTI0CO0aMu 1 TIOJTYYCHHUSI, XPAHCHUS U TIepepaboTKu
CpeACTBaMU MOTy4eHUS, nHdopMaruu (TeKCTOBBIE U rpaduueckue
XpaHCHHUsI, epepaboTKu PEAAaKTOPBI, MPOTPAMMBI 1J1s1 00pabOTKH
nHbOpMaITIU TaHHBIX).

2. JIoJuKeH yMEThb MCIIONb30BaTh CPECTBA
TIOJTYUCHHUSI, XPAaHSHHUS U IepepabOTKH
UHOPMAIIUY [T HAITMCAHKSI OTYETOB T10
nmaboparopubsiM padoram. Micrionmbs3oBars

MPOrpaMMbl 00paObOTKU U MPEACTABICHUS
PE3YNIbTATOB.

3. JIoJDKeH BIIAJIETh

HaBBIKAMHU OCHOBHBIX IIPUEMOB 00paOOTKH

IKCIICPUMCHTAJIbHBIX TaHHbIX.
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1 Komnerennua OK-7

2  Peagm3zanusg KoMIeTeHIHA

OK-7: ¢cniocoOHOCTb K CAMOOPIraHU3ALMH U CAMO00PA30BAHHUIO.

Jlis  popMupoOBaHUS KOMIICTCHIIMM HEOOXOJAMMO OCYHICCTBUTH PSI  JTaIoB.

Oransl

(hopMHpOBaHUs KOMIIETEHIINH, MPUMEHSIEMbIE IS 3TOTO BUIBI 3aHATUN U HCIONB3YeMble CPeICTBa
OIICHUBAHUS MPE/ICTABIICHBI B TabnuIe 2.

Tabauna 2— Jransl GopMHUPOBAHUS KOMIETEHIIMH W UCIOJIb3yeMble CPeICTBA OLIEHUBAHUS

Cocras 3HarTp Ymerb Baaners
MCIIOJTb30BATh
CaMOCTOSITEIILHO
MOJIYYCHHBIC 3HAHUSI IPU | HaBBIKAMHU
0OBSICHEHUH PE3YJIBTATOB | CaMOCTOSITEIIBHOTO
IKCIIEPUMEHTOB, HCIIONIE30BAHUS
OCHOBHBIE CIIOCOOBI
NPUMEHSTh 3HAHUS B UCTOYHHKOB
Conep:kanme 3TanoB | CaMOOpPraHU3aLUU U
ob6mactu GU3UKU TSt TIOTY9IECHHS
caM000pa3oBaHuUA.
OCBOCHMS nHpOpPMALINH B
obmenpodecCHoHaNbHBl | HETHITMYHBIX
X IMCUUIUIAH ¥ PCIICHUS | CHUTyalMsX.
podeCcCHOHAIBHBIX
3ajad.

Bunel 3anarnii

Jlexinm;
[IpakTnueckue
3aHSTHS,
CamocrosiTenbHas
paboTa CTyIeHTOB

e JlaGoparopHbie
paboTHI;

e BrinonHeHue
JIOMAIITHETO 3aaHusl,

e CamocrosTenbHas
paboTa CTyIeHTOB

e JlaGoparopHble
padoTHI;

e BrinosHenue
JOMAITHEeTOo
3aJJaHMUs;

e CamocrosTenpHas
paboTa CTyJIeHTOB

HUcnonn3yembie
CpeacTBa OLeHHBAHHUSA

Tecr;
KonTponbsras
paboTa;
Konnoxksuym;
NupuBunyanbHOE
3a/1aHuUE;
DK3aMeH.

e JlaGoparopHas
pabora;

e KoHcnekr
CaMOCTOSITEIbHOU
paboThl

e 3amuTa
71a00paTOPHBIX
pabor;

e DK3aMeH.
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OO61re XapaKTepUCTUKY MOKa3aTesei U KpUTEpreB OLICHUBAHUS KOMIICTCHIIMY Ha

BCEX dTanax NpuBeIeHBI B Ta0IHIE 3.

Tabauna 3 — O0mme XapaKTePUCTHKH NOKa3aTeJIiell 1 KpUTepHeB OLCHMBAHUSI KOMIIETCHIMH 110

Tanam

Iloxka3zarean n

3Harn Ymetnb Baagern
KpuUTepuu
Obnanaer Obnanaet
(aKTUYECKUMU U JIarna3oHoOM
TEOPETUUECKUMU MIPaKTHYECKUX
. Konrpomupyer padory,
. 3HAHUSMH B YMEHHUH, TPeOyeMBbIX
O1au4HO (BHICOKM MIPOBOJIUT OLICHKY,
npezaenax JUTSL pa3BUTHUS
YPOBEHB) . COBEPILECHCTBYET
M3ydaeMoil 06acTi | TBOPUYECKHUX .
. JIEHCTBUSI pabOTHI
C IIOHUMaHUEM pelIeHu,
rPAHML] abcTparupoBaHus
MPUMEHUMO CTU npoOieM
Oo6namaer beper
3Haer (akThl, JIMAra30HOM OTBETCTBEHHOCTH 32
MIPUHIINIIBI, MIPAKTHYECKUX 3aBeplIeHHE 3a/1a4 B

Xopomo (0a30BbIii

MIPOIIECCHI, 00IIHe

yMeHUH, TpeOyeMbIx

HUCCJICa0BaHUH,

YPOBEHB) TIOHSTHS B JUTSL PETICHUS MIPHUCIIOCA0UBAET CBOE
npezaenax oTIpeNieIeHHBIX MOBEIEHUE K
n3yyaemoit obmactu | mpobieM B obaactu 00CTOSITENTLCTBAM B
HCCIICIOBAHUS pemeHnn mpooieM
Obnanaer
OCHOBHBIMU
Obnanaet
YnoB1eTBOPUTEILHO YMEHUSIMU, Paboraer npu npsimom
. 0a30BLEIMH OOIINMH
(mOporoBbIii YPOBEHB) TpeOyeMBbIMH IS HAOIIONCHUT
3HAHUSIMH
BBITIOJTHEHUS

IMPOCTHIX 3a1a4

(DOpMy.HI/IPOBKa Moka3arene u KPUTCPUCB OLICHHBAHUA JaHHON KOMIIETEHIIUHN IIpUBCACHA B

Tabnuie 4.

Taﬁ,]mua 4 — Iloka3arequ u KPpUTECPUHA OLUCHUBAHUA KOMIIETCHIUA HA dTamax

IToxka3zareau u
KpUTEpUH

3HaTh

YMeThb

Baanern

OT1iu4HO (BBICOKUI
YPOBEHb)

CBOOOIHO BJaAceT
3HAHUSAMU O

e CBOOOJHO HAXOIUT
Y TIPHEMEHSIET

e crioco0eH
PYKOBOJUTH
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criocobax

MCTO/bI PCIICHHUA

MCKIUCTUIIIINHAPH

CaMOOpraHA3aluy 1 3a71a4 B 0¥ KOMaH/IO¥;

camMo00pa30BaHus; HE3HAKOMBIX CBOOOJIHO BIIAJCET

MPEICTABIISACT CUTYaIUsX; pasHbIMU

CIIOCOOBI 1 yMeeT PU3NIECKH 1 crocobamm

PC3yibTaThl MareMarndcCKu CaMOpa3BUTHUA U

HCIIOJIb30BaHU BBIpaXKaTh, U caMo00pa3oBaHuUs

pa3INIHBIX apryMEeHTUPOBAHO

METOJIOB JTIOKa3bIBATh

camo00pa30BaHus; MOJIOKEHHS

000CHOBBIBAET MIPEIMETHOU

BBIOOP METOJIOB IS 00J1acTH 3HAHUS

peuenus

npodeccruoHanbHON

3aJa4u

MOHUMACT
CaMOCTOSITENIEHO

BO3MOXKHOCTH BCEX
noaoupaer u

METOJIOB KPUTHUYECKH
TOTOBUT IS

caMo00pa3oBaHus U OCMBICITUBAET
IKCIICPUMECHTA

CaMOOPraHU3aIINY; MOJTy4eHHbBIE
HeoOXouMoe

uMeeT NIy0oKoe 3HaHUS;
000pynoBaHue;

IpeacTaBJICHUE O

MPUMCEHACT MCTObI

KOMIICTCHTCH B

IOJIO’KEHUSIX Pa3IUYHBIX
. N pelieHns 3a1a4d B
Xopomuo (6a30BbIH IIPEIMETHOU cuTyanusx (padora
HE3HAKOMBIX
YPOBEHB) o0J1acTu 3HaHUS; B
CUTYaIUsIX;
apryMeHTHpyeT MEeXAUCLUUILITMHAPH
YMEET KOPPEKTHO .
BBIOOp MeTO 1A Ol KOMaH/IE);
BBIpaXKaTh U
peLIeHus 3a/1auu; BJIaJIe€T pa3HbIMU
apryMEeHTUPOBAHHO
COCTAaBJISIET IUIaH crioco6amu
000CHOBBIBATh
pellIeHns 3a/1aun; MIPE/ICTABIICHUS
MTOJIOKEHUSI
rpadudecku . uHpOpMaLIUU
MpeIMETHOM
WJTIOCTPUPYET
001acTy 3HaHUA
3aaqy
JIaeT OIpENeIICHUs yMeeT paboTark co BJIQJICET
OCHOBHBIX CIIPaBOYHOU TEPMUHOJIOTUEH
MMOHSITHIL; JIUTEpaTypou; MPEIMETHOM
BOCIIPOU3BOAUT UCIIOJIb3YEeT 001acTy 3HaHUs;
Y10BIeTBOPHUTEIBHO OCHOBHEBIE puOopHI, crocobeH
(moporoBblii YpOBeHb) MOJIOKEHUS yYKa3aHHbIC B KOPPEKTHO
MPEIMETHON OTIMCAHUU MIPEJICTAaBUTh
00J1acTH 3HAHUS; 1ab0paToOpHOM 3HaHU B
pacrno3Haer paboThI; MaTeMaTU4YeCKOI
¢bu3nueckue ymMeer dhopme
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00BEKTHI;

® 3HACT OCHOBHBLIC

METO/Ibl PEIlICHUs
TUTOBBIX 33124 U
yMeeT ux
MPUMCHSTH Ha
MIPAKTHKE

MIPEICTABIIATH
pe3ynbTarsl CBOEH
paboThI

2 Komnerennua OIIK-3

OIIK-3: crnoco0HOCTH BjajeTh OCHOBHBIMH METOJAMH, CIIOCO0AMH M CPeICTBAMH IOJIy4YeHMS,
XpaHeHHus, nepepadoTKu HHpopManuu.

I[J'IH (bOpMI/IpOBaHI/IH KOMIICTCHIIU N HeO6XO,ZlI/IMO OCYHIECTBUTL psJl OTaIloB.

Ortansl

(hopMHpOBaHUs KOMIIETEHIIMH, MPUMEHSEMbIE JJIs 3TOTO BUJIbI 3aHATUN M HCIOJIb3yeMble CPEICTBa

OIIEHUBAHUS MTPEICTABIICHBI B Ta0MuUIIE 5.

Tabauna 5— Iransl GopMHUPOBaHUS KOMIIETEHIMH U UCIIOJIb3yeMble CPEACTBA OLCHUBAHUS

Cocras 3HaTh Ymern Baagers
Crnioco0bl
OCYIIECTBIEHUS
MOWCKA, XpaHEHHS U Hcnonp30Bars cpeacTaa
00paboTKu HOJIy4eHUs HH(pOopMaIHH.
uH(bOpMAaIIH C Ncnons3oBars
HCIIOJIb30BaHUEM TEKCTOBBIN penakTop i | HaBbikamu
OCHOBHBIX HAIlMCaHUs OTYETOB 110 00paboTKu
Conep:xkaHne 3TanoB .
BO3MO)KHOCTEH na0opaTopHBIM paboTaM. | IKCIEPUMEHTAIbHBIX
COBPEMEHHBIX Hcnonb3oBath PE3yIbTaToOB.
TEKCTOBBIX PEJAKTOPOB | Mporpammy 00pabOoTKH H
U COBPEMEHHBIX IpeACTaBICHUS
nporpamMMm oOpabOTKH U | pe3yNnbTaToB.
IIpeICTaBICHUS
nHpOpMaLUU
o Jlekumm;
e JlaGoparopHbie
® IIpaKTHYECKHE
. paboThL; e JlaGoparopHbie
Buasl 3ansaruii 3aHATHSL.
e CamocTosTENnbHAS paboTHI.
JabopaTropHbie
paboTa CTyAEHTOB.
paboTHI;
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Hcnoab3lyembie
Cpe/CTBA OLleHMBAHUS

Tecr;
ycTHas becena;
9K3aMeH.

e JlaGoparopHbie
paboTHI;
Koncnekr
CaMOCTOATCILHOU
paboTHI.

3amuTa
71a00paTOPHBIX
pabor.

OO6mue xapakTepUCTHKY MoKa3aTeseil U KpuTepreB OIIEHUBAaHUS KOMIIETEHIIUH Ha

BCEX ATanax MnpuBEJCHBI B TA0IHIIE 6.

Tabamnna 6 — O0mue XapaKTepUCTUKH NOKa3aTes el M KpUTepueB OLEHUBAHUSI KOMIICTEHINH 110

dTanamMm

IToxka3zareau n

3Harn YmMmethb Baagern
KpHUTepuu
Obnanaer Ob6nanaet
(aKTUYECKUMU U JMana3oHoOM
TEOPETUUECKUMU MIPaKTHYECKUX
. Konrponupyer pabory,
. 3HAHUSMHU B YMEHUH, TpeOyeMbIX
OT1au4HO (BBHICOKH IIPOBOJIUT OLICHKY,
npenenax IUTSL pa3BUTHUS
YPOBEHb) . COBEPUICHCTBYET
u3ydaeMoil 06acTi | TBOPUYECKHUX .
. JeHCTBUSI pabOTHI
C TIOHUMaHUEM pelIeHnH,
TpaHuUIl abcTparupoBaHus
MIPUMEHUMOCTHU npobaem
Oomamaer beper
3Haer (akThI, JIMarna3oHoOM OTBETCTBEHHOCTH 32
TIPUHIINIIBI, IPAKTUYCCKUX 3aBepUICHHE 3a/1a4 B
Xopomo (0a30BbIii MPOIIECCHI, 00IIHe YMEHHUH, TpeOyeMbIX HCCIIEJOBAaHNH,
YPOBEHB) TIOHSTHS B JUTSL PeIieHUs MIPHUCIIOCA0IMBAET CBOE
npenenax OTIpe/IeTICHHBIX MOBEIEHUE K
n3ydaemoi obmactu | mpoOieM B 00JacTu 00CTOSATETHCTBAM B
HCCIICIOBAHUS pelIeHnr IpooIeM
Ob6nanaet
OCHOBHBIMU
Oo6namaer
Yi0BIeTBOPUTEIBHO YMCHHSIMH, PaGoraer npu ipsimom
N 0a30BBEIMH OOILINMU
(moporoBblii YpoBeHb) TpeOyeMbIMH IS HaOIIONEHU N
3HAHUSAMH
BBITIOTHEHUS

MMPOCTHIX 3a1a4
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Tadauua 7 — Iloka3are/ i U KPUTEPUH OLIEHUBAHUSI KOMIIETEHIIMU HA 3TANax

Iloxka3zarean u

3Harnb YMmeThb Baanernb
KPHUTEPUH
CBobOoaHO
CBOOOJTHO
BJIa/ICET
MPUMCHSITh
BO3MOXHOCTAMHU
BO3MOXKHOCTH crocobOeH
COBpPEMEHHBIX
COBPEMEHHBIX PYKOBOJIUTD
TEKCTOBBIX
TEKCTOBBIX MEXAUCIUTITHHAPH
PCIaKTOPOB; . .
penaKkTopoB B 011 KOMaHI0;
CBo0OomHO
HE3HAKOMBIX cBOOOIHO BiageeT
BJIaJICCT .
CUTYyaLUAX; pa3HbIMU
. BO3MOXKHOCTAMHU
OT1au4HO (BBICOKH cBOOOHO COBPEMECHHBIMU
COBPEMEHHBIX
YPOBeHb) HNPUMEHSTh criocob6amu
POrpaMm
COBPEMCHHBIC MIPEIICTABICHUS
00paboTKH 1 5
MPOTPaMMBbI (usnueckoii
MIPECTaBICHUS
00paboTKu 1 uHpOpMaIuu B
uHpopmarmuu; .
MIPEICTABIICHUS rpaduueckoii n
CBob6oaHO .
uH(pOpMaIH; MaTeMaTu4eCcKoi
BJIA/ICET
CBOOOIHO HX thopme
crocob6amu ux
COBMECTHO
COBMECTHOTO
HUCIIOJIB30BAaTh
WCTIOJTE30BaHU
MOHUMAET
CaMOCTOSITEJILHO
BO3MOXHOCTH KOMITCTEHTEH B
II0JIB30BATHCs
COBPEMEHHBIX pa3IMYHBIX
COBPEMEHHBIMU
TEKCTOBBIX CUTYaIUIX
TEKCTOBBIM
penaKkTopoB; (pabota B
penaxkTopamu;
IIOHUMACT MCKIUCHUIIIIMHAPH
CaMOCTOSITENILHO .
BO3MOYKHOCTH Ol KOMaHJe);
. MOJTb30BAThCSI
Xopomuo (0a30BbIit COBPEMEHHBIX BJIa/ICET Pa3HbIMU
COBPEMEHHBIMU
YPOBeHb) IporpaMm crocodamMu
IporpaMMamMu
00paboTKu 1 MIPENICTABIEHUS
00paboTKHu U .
MpeCTaBICHUS ¢uznueckoi
MPEICTABICHUS
uHpopmaruu; uHpopMaIuu B
nHpopmaruu; .
ITIOHUMAET, KaK rpajuueckoii u
CaMOCTOSITENILHO .
COBMECTHO UX MaTeMaTU4YeCKO
COBMECTHO UX
MOKHO dhopme
UCIIOJIb30BaTh
HCIIOJIb30BaTh
MOHUMAET ymMmeeT paboTark ¢ BJIaJIeeT
YnoBIeTBOPHUTEIBHO .
. OCHOBHbIC COBPEMEHHBIMU TEPMUHOJIOTUEH
(moporoBblii ypoBeHb) .
BO3MOXKHOCTH TEKCTOBBIMU MpeIMEeTHON
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COBPEMEHHBIX penaKTopamu; o0nacTy 3HaHUS,
TEKCTOBBIX UCTIONB3YeT crocobeH
PEeIaKTopoB; COBpPEMEHHEBIC KOPPEKTHO
HOHMMACT HPOTPaMMBI IPEICTABUTh
OCHOBHBIE 00paboTKHu U “HPOPMAITHIO B
BO3MO)XHOCTH NPE/ICTABICHUS rpadu4eckor u
COBPEMEHHBIX uH(pOopManny; MaTeMaTHYeCKOU
MPOrpaMMm yMeeT dhopme
00paboTku 1 IPEACTABIATh

IPEeICTaBIECHUS pe3yNbTaThl CBOECH

uHGopMaLuH paboThI

3 TunoBble KOHTPOJIbHBbIE 3aJaAHNUS

Jna  peanmzanuy  BBINICTICPEYMCICHHBIX 3a1ad  OOy4eHHsS HCIIOIB3YIOTCA  CIETYIOIIne
MaTepuabl:

— TUTIOBBIE KOHTPOJIbHBIE 3a/laHMsl WJIM HMHBbIE Marepualibl, HEOOXOIUMBbIE IJISi OLEHKH 3HAHW,
YMEHUI, HAaBBIKOB M (MJIHM) OMBITa JESATENbHOCTH, XapaKTEpU3YIOLIUX 3Tambl (HOPMHUPOBAHUA
KOMITETEHIMI B MpoLiecce 0CBOSHUs 00pa30BaTeIbHON MPOrpaMMBl, B COCTABE:

3.1. Tecm:
3.1.1. Tembt mecmosvix 3a0anuii 0711 NPAKMUYECKUX 3AHAMUL:
1) Kunematuka nocTynareabHOIO U BPaLaTeIbHOTO ABHKEHUS.
2) luHamuKa nocTynaTejabHOro U BpalaTeJbHOTO ABHYKEHUS.
3) Pabora, 3Heprus U 3aKOHbI COXpAaHEHUS B MEXaHUKE.
4) MonexynsapHas ¢pusuka. Kimaccnaeckue cTaTUCTHUKH.
5) [lepBoe Hauano tepmoauHamukn. M3omporeccel. TenmoéMKoCTs.
6) Bropoe Hayaio repmoauHaMuki. L{ukiasr KapHo. DHTponus.
7) DnexkrpocTaTuka.
8) IloCTOSTHHBIN MEKTPUUECKUIA TOK.
9) MarnurocraTuka.
10) Cuna Jlopenua u cuna Ammnepa.
11) SIBneHue >1eKTpOMarHuTHOW MHAYKIMHU. PaboTa 1 sHEeprust noss.
12) N'apmoHnUeckme KojaeOaHus.
13) CBoOo/iHBIE M BHIHYK/ICHHBIE KOJIEOaHMUS.
14) Bonnel. D¢dexr [omiepa.
15) UnTepdepenius crera.
16) dudpaxms.
17) Honspuzauus.
18) TennoBoe nuzmydeHue.
19) Bremrnnii potodaddexr.
20) Oddexr KomnroHa.
21) KopnyckynspHO-BOJIHOBBIE CBONCTBA MUKPOYACTHLl. ATOMHBIE CIIEKTPBI.
22) DneMeHThl KBaHTOBOW MEXaHHKH.
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Hpumep mecmoeozo 3a0anus 014 RPAKMUYECKO20 3ARAMUAS

KNUHEMATHUKA NIOCTYINATEJIBHOI'O U BPAIIATEJBHOI'O ABUXEHUSA
Bapmuanr 1
1. MarepuanbHas TOouka OBUXETCs B IuiockocTn XOY mo 3akoHy x=at, y=»b/t, tne a m b —
MIOJIOKUTENIbHBIE MOCTOsHHBIE. Ha KakoM M3 IpHUBEIEHHBIX HUKE PUCYHKOB NPAaBUIIBHO IOKa3zaHa

TPAEKTOPHsI TOUKU?

Y Y Y

(O = 0 X 0 X

1) 2) 3)

2. Kakoe u3 IpeUIOKEHHBIX HUXKE OIPENENIEHUI XapaKTepu3yeT HOPMAIbHYIO COCTaBIISIOLIYIO
JMHEHHOTO YCKOpEeHUs?
OtBeTsI:
1) D10 pu3nueckas BEKTOpHas BEIMUNHA, XapaKTepHU3yloIasl ObICTPOTY M3MEHEHUs! CKOPOCTH TI0
BEJIMYUHE.
2) Dt0 pu3nUeckas BEKTOpHAs BEIMUNHA, XapaKTePHU3YIOmIast ObICTPOTY M3MEHEHHUS! CKOPOCTH TIO
BEJIMYHMHE U HAIIPaBJICHUIO.
3) D10 pu3nueckas BEKTOpHas BEIMUNHA, XapaKTepHU3ylolasl ObICTPOTY U3MEHEHHs] CKOPOCTH 110
HarnpasJICHUIO.

9

Ve 3. M M 4
. aTepI/IaJILHaH TOYKAa JBUXKECTCA 110 OKPY)KHOCTH CcO CKOpOCTBIO

%

m Ha puc. 1 nokazan rpapuk 3aBucuMocTH V; oT Bpemenn (¢ —
I I —
I I

I

l

€IMHUYHBIN BEKTOP MOJOKHUTEIBHOTO HANPABIIEHUs, V; — MpoeKus " Ha
,. OTo HampapieHue). [Ipu 3TOM BeKTOp MOJIHOTO JIMHEHHOTO YCKOPEHUS
Toukd M B MOMEHT BpEMEHHU t3 HA pUC. 2 UMEET HaIllPaBJICHUE. ..

Puc. 1 .
®, pag/c
M =z
1 4. Teno Bpamaercs BOKpPYr HENOJIBM)KHOM  OCH. L
3aBUCUMOCTbh YINIOBOW CKOpPOCTH OT BpemeHu (t) 10
NpUBEICHA HAa PUCYHKE. YemMy paBHO YITIOBOE YCKOpPEHHUE 2,1, 1, 2
TOYKH, HaxOJMIICHCSs Ha paccrosHuM 1 M OT ocH 10 © te ©

(7
BpaLLCHUA? 20 \
Pric. 2 gl IR <

-

5. CnnomHOM OJTHOPOJHBIN AP KATUTCS MO TOPU3OHTANBHOM IIIOCKOCTH 0e3 mpocKanb3biBaHus. [1o
KaKOW TPaeKTOPUU JBUIKETCS UEHTP UHEPLUU 1mapa?

OTBeThI:

1) ITo oxpyXHOCTH.

2) Ilo npsiMoii, mapanieabHOM MI0CKOCTH.

3) 1o npou3BOJILHO OPUEHTUPOBAHHOMN MPSIMOIL.

4) Tlo crnoHOM KPUBOM, OTIMYHOM OT OKPYKHOCTH.

3.1.2. Tembt mecmoeguwix 3a0anuil 071 1aOOPAMOPHBIX 3AHAMUIL:
1) Kunemaruka paBHOYCKOPEHHOTO BPAlLCHUS
2) Jlunamuka mastHuKa O0epOeka
3) MWsyuenue pacnpenencHust bonpimana
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4) OmnpezaeneHrue OTHOILICHUSI TETNIOEMKOCTEH raza metonom Kinemana-Jlezopma

5) H3ydeHue 37eKTpOCTaTHUECKOTO OIS

6) HM3yyeHue CBOMCTB AMAIIEKTPUKOB B TOJIE TUIOCKOTO KOHJIEHCATOpa

7) W3mepenue yienbHOTO 3IEKTPHUUECKOTO COMPOTUBICHHS METAJIIIOB

8) H3yueHune MarHUTHOTO TOJII KPYTOBOTO TOKA

9) Omnpenenenue yneapHOTO 3aps/ia MIEKTPOHA METOI0M MarHeTpoHa

10) M3ydenue 3aTyxarmux 3IEKTPOMArHUTHBIX KOJIeOaHHi

11) Usydyenue nntepdepeHiuu nazepHoro uznydenus. OnbiT FOHra

12) Uzyuenne nudpakmuu J1a3epHOTO UITYICHHS OT LIEIH U HUTH

13) M3ydyeHue 3aBUCMMOCTH SHEPTETUUECKON CBETUMOCTH CEPOTro Tejia OT TEMIIEPATyphl

14) Buewmnnit potosdpdext. Mzyuenue 3akona CtoseToBa u npoBepka GopMyIibl
DiHIITeHA

15) Uzyuenne ciektpa aroma Bogopoxa. ([Tocrossanas Punbepra)

Ilpumep mecmogozo 3a0anus 01: 1a6GOPAMOPHO20 3AHAMUA:

ONPEAEJIEHUE YAEJBHOI'O 3APAJA QJIEKTPOHA METOAOM MATHETPOHA
Bapuanr 2

1. ITo xaxo#t TpaeKTOPUM IBUIKETCS B 00IIIEM ClTydae 3apspKeHHas 4acTUIA B OJJHOPOJIHOM
MarHuTHOM TMoJie?
Otsertsl: 1) mo mpamoif; 2) mo mapadone; 3) mo runepborne; 4) Mo cnupaid; 5) M0 OKPYKHOCTH.
2. INapannensHo MpsIMOMY ITPOBOIHUKY HA HEKOTOPOM PacCTOSHUU
OT HETO, IBUKETCS CO CKOPOCTBIO » AEKTPOH. YKa3aTh Ha PUCYHKE
HarpasJIcHUE CWIbl JIopeHIa, NENCTBYIOIIEH HA JIEKTPOH, €CIIU 110
IIPOBOJHUKY ITYCTUTbH TOK 1.

3. TpI/I YaCTHULbI ¢ OIMHAKOBBIMU MaCCaMU U 3apsaaaMH BJIICTAIOT B

4 OJTHOPOJTHOE MAarHUTHOE TI0JIC C PA3HBIMU
)4 CKOpOCTSAMH, KaK MoKa3aHo Ha pucyHke. Ilpuuém o7 <o, <wv;. Kak
g COOTHOCATCS MEXAy cO00M uX nepuoapl BpauieHus 17
< e
e & o
9 a9 q Omsers: 1) T;<Ty<Ts; 2D T;>T,>Ts; 3)T,=T,=T;;

4) Jl;ist oTBETa JAaHHBIX HEIOCTATOYHO.

4. MUKpOYacCTHUIbI BIETAIOT B OAHOPOTHOE MarHUTHOE TIOJIE C
MOCTOSIHHOM CKOPOCTHIO, KaK MOKa3aHo Ha pucyHke. Kakoit 3apsin

—>
B ql
M UMEFOT YaCTULIBI?
q:
N

aAq=+q; 0)q@=1q; B)g=7q;

Dqi=-q 2DE=-4 €)qg=-q;
xK) q =0; 3) 2 = 0; n) qs; =0.

Otsetsl: 1)a,0,B; 2)r,a,e; 3)x%,3,u; 4)a, e 3, 5S5)B,I,3 6)0,X,H.
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12

5. Kakoe 13 npuBeICHHBIX HUKE BBIPAXCHUN MPEACTABISACT COO0M CUily, ICHCTBYIOIIYIO Ha
IOJIOKUTEJIBHO 3apSKEHHYIO YacTUILY, JBUKYIIYIOCS OTHOBPEMEHHO B AIEKTPUUYECKOM U MarHUTHOM
nonsix?

) F=qE+qB.o} o F=qE+qlo.B} 5 F=qE+q(B,0}
o F =qE +4(5,B)
3.2. Temwvt KOHMPONBLHBIX padom:

1) MexaHuka

2)  MonekymsapHas GU3MKa U TEPMOTUHAMUKA
3)  DnekrtpocraThka

4)  DnekTpuyecKuil TOK

5)  DnekTpomMarHeTusm

6) Kosebanus u BOJTHBI

7)  Ontuka

8)  TemnoBoe u3ny4eHue

9)  KopmyckynsipHble U BOJHOBbIE CBOWCTBA MUKPOYACTHI]
10) ®wusuka aToma

11) KsanrtoBas mexaHuka

12) KBaHTOBbBIE CTATUCTUKHU

Ilpumepvt KonmpowvHbIX padom.

Buuer 10
MougexyasapHas ¢pu3uKa U JJIEeKTPOCTATHKA

1. Cpennsist KBagpaTUIHass CKOPOCTh MOJIEKYJI HEKOTOporo ra3a pasHa 500 m/c. JlaBieHue rasza
paBHO 10° ITa. Haiitu B CH I10THOCTH Ta3a IIPU OTUX YCIOBUSIX.

2. I'a3000pa3Hblii BOJOPOA, HAXOAMBIIMICA NMPH HOPMAJBHBIX YCIOBHAX B 3aKPBITOM COCYZE
00béMoM 5 i1, oxmaauiu Ha 55 K. Hatitu B CY n3MeHeHne BHYTPEHHEH SHEPTruH Tasa.

3. Bogopo, 3akiIt04eHHbIN B cOcyie ¢ TIOABMKHBIM MOPLIHEM, coBepiIaeT npsMoiil nukin Kapho.
Haiitu B mnpomeHTax K.I.J. LUK, €CIM TP aauadaTUYeCKOM pacIIMpEeHUM JaBJIEHUE ras3a
yYMEHbILIAETCs B 2 pasa.

4. B BepmmHax MpaBWIbHOTO MIECTUYTOJbHUKA CO CTOPOHOM 2 CM MOMEMIAIOTCS TOYEYHbIE
3apsapl oMHaKoBoM BennunHbl 6 K. HaliTn HanmpspkeHHOCTH 1MoJIs B LIEHTPE MIECTUYTOJIbHUKA MTPH
YCIIOBUH, YTO 3HAKH COCEIHUX 3apsA10B MPOTUBOIOJIOKHBL. OTBET AaTh B eauHunax CH.

5. HailiTn MakcuMalIbHBIN MOTEHIMAI, 10 KOTOPOTO MOKET OBbITh 3apsKeH MeTaJUIMYECKHUi Iap
paauycoM 1 M, eciii mpyu HOPMAIBHOM JABJICHHUM Pa3psi/i B BO3AyX€ MPOUCXOUT MPU HAMIPSIKEHHOCTH
moust 30 kB/cM. OTBeT 1aTh B METaBOJIbTAX.

Bbuaer 19
Kojed0anus 1 BOJHBI

1. MarepuanpHas  Touka  Maccod 0,2 Kr  comepmaeT  KoJNeOaHWS MO  3aKOHY
S(¢) = 0,2cos(300#+2) (m). Omnpenenutrp B kKH aMmnuTynHoe 3HayeHuE CHiIbl, ACUCTBYIOIIEH Ha
MaTepUaITbHYIO TOUKY.

CornacoBaHa Ha noptane N2 6030
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2. DHeprusi KOHJEHCaTopa B KojeOaTElIbHOM KOHTYpe B KAaKOW-TO MOMEHT BpPEMEHHU pPaBHA

2,5 JIx. PoBHO uepe3 mepuoj SHEpTHs 3TOTO KOoHIeHcaTopa paBHa 2,4 [Ix. Uemy paBHa JOOPOTHOCTH
KOJIeOaTeIbHOTO KOHTYpa?

3. MarepuanbHas TOYKa COBEpIIAET TrapMOHHYecCKHe Kosiebanus ¢ uvacroroil 0,5 T'm. B
HAyalbHbIi MOMEHT TOYKAa HAXOAWIAaCh B IOJIO)KEHUM DPABHOBECHUS M JBHMranach CO CKOPOCTBIO
20 cMm/c. OnipeaenuTh B CM aMIUTATYTy CMEIICHHS TOUKH.

4. B cucreme mpOUCXOJAT 3aryxaroliue KojebaHus. 3a BpeMs, B TEUEHUE KOTOPOTO
cosepmaercsa 100 konebaHui, aMILIUTy1a yMEHbIIaeTcs B 2,72 pa3za. OnpeaenuTs jJorapupMUuecKHii
JICKPEMEHT KOJICOaHMIA.

5. B BakyyMe BIOJb OCH X pPacHpOCTPaHAIOTCS JBE IUIOCKHE OJMHAKOBO IMOJSIPU30BaHHBIC
3H€KTp0MaFHI/ITHI)IC BOJIHHI, 3JI€KTpI/I'-I€CKI/I€ COCTAaBJIAOLINC KOTOpI:IX N3MCHAKOTCA 110 BaKOHy

E, = E, cos(of — kx) u E, = E, cos(of — kx + ¢).

Haiitn cpenHee 3Ha4YeHME INTIOTHOCTH MOTOKA 3HEPruu. Pacy€r mpom3BeCTH I aMIUIMTYABI £
pasHoii 210 B/M, u paznoctu a3 ¢ = /4.

3.3. Temwt Konn0KeUYMOB:
1) Mexanuka;
2) MounexynsipHas pU3UKa ¥ TEPMOJINHAMHKA;
3) OnexrpocTaTuka;
4) DAEeKTpPOMArHeTU3M;
5) Konebanus u BOJIHBI,
6) BonHoBas onTuka;
7) TennoBoe U3JIydeHUE U AaTOMHBIE CIIEKTPBL;
8) KsanroBas ¢usnka.

3.4. Cnucok unouguOyanbHbIX MEOPUECKUX 3A0AHUTL:
1) KunemaTnka MatepuaibHOU TOUYKH.
2) JluHaMuKa NMOCTYNaTeIbHOTO JIBUKEHHUSI.
3) JAuHaMuKa BPaIIaTeJbHOTO JBHKEHHUS.
4) Pabora u sHeprus. 3aKOHbI COXPAHCHHUS.
5) Kiaccuyeckne CTaTUCTUKH.
6) TepmoanHaMuKa.
7) 3axon Kynona. HanmpsbokeHHOCTS.
8) Ilorenmman u padoTa.
9) Meramnsl U JUBIEKTPUKH B 3JIEKTPOCTATHYECKOM I10JI€.
10) MarnuTocraruka.
11) JIBu>xeHue 3apsiioB U TOKOB B MATHUTHOM HOJI€.
12) DnekTpoMarHuTHas WHIYKITHS.
13) Konebanus u BOJIHEL.
14) Unrepdepenius.
15) dudpakmusi.
16) TennoBoe uzny4eHue.
17) Buemnuit porodpdext. dpdexr Komnrona.
18) ATOMHBIE CHIEKTpBHI.
19) KBanToBasi MexaHHKa.
20) KBaHTOBBIE CTATUCTUKH.

CornacoBaHa Ha noptane N2 6030
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Ilpumep unouguodyanbnozo meopueckozo 3a0anus:
IHoTrenuuana u paGéora 3IEKTPOCTATHYECKOTO MOJIsI
buner 5

1. DNeKTPOH, ABUTasCh W3 COCTOSHHS TOKOS B SMEKTPHUIECKOM TIone, JocTur ckopocti 1,5-107
kM/c. Kakyro pa3HOCTb MOTEHIMATIOB MPOLIEN SMEKTPOH?

2. Metamnnyeckuil map paguycoM 61 MM u ¢ moreHnnaiom 469 B okpyxkaroT He3apssKeHHOU
cepuueckoit 06010uK0# pamrycom 452 mm. Kakum Oyaer moTeHIuan mapa rnocjie T0ro, Kak OH OyaeT
COEIMHEH C 000JI0UKON?

3. JIBa ToueunsIx anekTpuueckux 3apsaaa 56 HKn u 10 uKn HaxoasaTcs B BO3/lyXe HA PaCCTOSHUU
42 cm apyr ot apyra. OmnpeaenuTh MOTEHIIMAN IOJISA, CO3/aBa€éMOr0 ATHUMH 3apsjgaMH B TOUKE,
HaxozsIIecs Ha pacctostHUM 60 cM OT epBOTO 3apsna u 61 cM ot BTOporo.

4. Pammycel JIBYX MpOBOJAIIMX KOHIEHTpuueckux chep 44 cm u 232 cm. Ha kaxnmoii
paBHOMEpHO pactpenenéH 3apsn 277 uKu. Haiiti pa3HOCTh OTEHIMANIOB MEX Ay chepamu.

5. beckoHeYHO UIMHHBIA MPSAMOIN MPOBOMAIIMN IMIMHAP paguycoM 1521 MKM paBHOMEpPHO
3apspKEH ¢ TMHEHHOM TIOTHOCTHIO 3apsiia 8§ HKn/m. Onpenenuts pa3HOCTh TOTCHIMAIOB IBYX TOYCK
3TOTO IOJIsI, HAXOSAIINXCS Ha paccTOsTHUU 44 MM 1 261 MM OT IOBEPXHOCTH IMIIMH/IPA.

6. OnpenenuTe NOTEHIMAN HA PACCTOSIHUM 31 MM OT OCH OJHOPOJHOIO OECKOHEYHO JIMHHOIO
TUDJIEKTPUYECKOTO cTepkHs (¢ = 15) pagmycom 15 MM, eciu CTep:KeHb 3apshkKeH ¢ OObEMHOM
miotHoCThI0 20 MKKu1/M’ . TToTeHman Ha ocu CTEP2KHS IPUHSATH PABHBIM HYJIIO.

7. lloTeHUHA B3JEKTPUYECKOTO IOJISI MMEET BUJ: (p=10(x2+ yz)+2022 (B). Haiitu Momynb

HaIpspKEHHOCTH TOJIsE B TOUKE ¢ KoopauHaramu: x =544 cm, y = 261 cMm, z = 374 cm.

HNurepdepennus
buner 12

1. Bpluucnuth B HM AJIMHY CBETOBOI BOJIHBI B OIBITE C OUMpU3Moil DpeHens, eciau pacCTOsIHUE
MEXIy MHUMBIMH H300paXCHHUSIMH UCTOYHHKA cBeTa paBHO 1,22 MM. Ha skpane, pacmoyio;kKeHHOM Ha
paccTostHMM 1,5 M OT MCTOYHMKA CBETA, HAOJIONAIOT CBETIIbIE U TEMHBIE 10JIOCHI, OTCTOSALIUE APYr OT
apyra Ha 0,38 Mmm.

2. B ombite FOHra onHa u3 mienei 3akpbita CMHUM (UIBTPOM, a BTOpas — KpacHbIM. bynet nu
TIPH ATHX YCIOBHAX HAOMIOMAThCS Ha SKpaHe MHTEep(epeHInOHHAs KapTHHA?

3. IIpo3paunas muiéHka ToamuHoMu 5,804 MKM K3 MaTepuana ¢ nokasarenaem npenomsienus 1,49
OCBEILAETCA PACCEIHHBIM COJIHEYHBIM CBETOM. MOXHO 1M, paccMarpuBas IUIEHKY B OTpPaXKEHHOM
CBeTe, HabMoaTh UHTEP(HEPCHLUUOHHYIO KAPTUHY?

4. B Toukax 4 1 B HaxoaaTCsl KOTEPEHTHBIE HCTOYHUKH CBETOBBIX BOJIH C JUTMHOU BOJTHBI 659 HM.
Ha ckonbko paguan U3MEHHUTCS Pa3HOCTH (ha3 KojaeOaHuid, MPUXOAAIMX B Touky O, ecnu Ha myTH AO
MIOMECTUTh IUIEHKY ToiamuHod 1,652 Mxm? IIn€Hka n3rortoBieHa M3 Marepuaja ¢ IOKa3aTelleM
npeaomiieHus 1,48.

5. HaliTyu B HM HaMMEHBIIYIO TOJIINHY MbUJIBHOW IUIEHKHU, IPU KOTOPOH MOT'YT CTaTh 3aMETHBIMU
MHTEP(CPCHIIMOHHBIC I[BETA NPH PACCMATPUBAHNHM IIEHKH TIOJ yIIoM 75 rpaf. K miéHke. [Tokasarens
NIPEIOMJIEHUS] MBUIBHOW XUJAKOCTH paBeH 1,34, BUAMMBIN CBET JIEKUT B Juana3oHe oT 476 HM 0
634 um. Habmionenue Benetcs B mpoxozsieM cBeTe. OTBET OKPYIIUTh JI0 1I€JI0T0 YHCHa.

6. OnpenenuTs TPeJOMIISIONINI Yol CTEKJIIHHOTO KJIMHA, €CJIM IIPU HOPMAJIbHOM MaJIeHUU Ha
HEr0 MOHOXPOMAaTHYECKOTO CBETa C JJIMHON BONHBI 457 HM 4YHCIO WHTEPPEPEHIMOHHBIX II0JIOC,
npuxogsamuxca Ha 1 cm, paBHo 19. Iloka3arens npeaoMieHHs CTEKIIA Ul YKa3aHHOM JJIMHBI BOJIHBI
1,5. OtBer nath B cexyHaax. [puusth, uto 1 paguan pasen 2-10° cex.

7. Jns yMeHbIIEHHs] MOTeph CBeTa H3-3a OTPAXEHHS OT IMOBEPXHOCTHU CTEKJIa IOCIEIHEe

MTOKPBIBAIOT TOHKUM CJIOEM BEIIECTBA C IOKa3aTeleM NPEIOMIICHHUS, PaBHBIM Jn, tne n noxasarens
MpeJOMJICHUS CTeKJIa. B 3TOM ciydae aMIUTUTYIbl CBETOBBIX KOJIEOAHHH, OTpakeHHBIX OT 00eHmx
NIOBCPXHOCTEH €05, OAMHAKOBBL. IIpM Kakoll MUHUMAaIBHOM TOJILMHE CJI0S OTpa)kareiabHas
CIIOCOOHOCTH CTEKJIa B HAIIPABJICHUH HOPMaJId Oy/IeT paBHA HYJIIO JUIsl CBETa C JUIMHOW BOJHBI 434 HM?
punsats n=1,5.
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3.5. Cnucok nabopamopnulx pabom:
1) KunemaTuka paBHOYCKOPEHHOTO BpalleHUS
2) Junamuka masiTHuka O6epOeka
3) Uszydenme pactpenenenus boibimana
4) W3zyuenue TepMOAMHAMUYECKUX MIPOLIECCOB
5) W3ydeHue CBONCTB IMANEKTPUKOB B I10JIE INIOCKOTO KOHJEHCATOPA
6) M3mepeHue ynenbHOro 3JIEKTPUUECKOro CONMPOTUBIICHUS METANJIOB
7) W3ydeHwe MarHUTHOTO ITOJISI KPYTOBOTO TOKa
8) Omnpenenenue yaenbHOTO 3apsia AEKTPOHA METOJOM MarHeTpOHa
9) W3zyuenwue 3aTyxaromux 3JI€KTPOMArHUTHBIX KOJIeOaHMit
10) 3y4yeHue BRIHYKACHHBIX JIEKTPOMAarHUTHBIX KOJICOaHUHA
11) Uzyuenne naTepdepeninn gazepHoro namydenns. Onsit FOrTa
12) N3yuenue nudpaxuu ceeta. (AudpakiunoHHas pemrerka)
13) U3yueHue 3aBUCUMOCTH SHEPreTUYECKON CBETUMOCTH CEPOro TEa OT TEMIIEPATYphI
14) Buemnuii pororddexrt. M3ydenue 3akona CtoseroBa U mpoBepka GopMyIibl DUHIITEHHA
15) U3yuenue crekrpa aroma Bojgopona. (IToct. Punbepra)
16) [IpoBepka COOTHOIIEHUS HEOTIPEAEIEHHOCTEH U1 (POTOHOB.

3.6. Temut 012 camocmoamenvHoil padomol:

. Kunemaruka.

. JluHamMuKa moCTynaTenbHOrO IBUXKEHHUS.
. JlnHaMuKa BpamarebHOTO TBHKEHUS.
. MonekynspHas ¢puzuka.

. Knaccuueckue craTucTuKH.

. Tepmoaunamuxka.

. DIeKTpocTaTuKa.

. ITocTOAHHBIHN TOK.

. MarauTHoe nosie B BaKyyMme.

10. MarautHo€ 10Ji¢ B BEIICCTBE.

11. YpaBHenuss Makcseia.

12. Konebauusi.

13. BonHEL

14. BonHoBas onTHKa.

15. Atromuas dusuka.

16. KBanToBas MexaHHKa.

17. KBaHTOBBIE€ CTATHCTHKH.

O 00 1N DN B~ WK —

3.7. Cnucok 60npocos Ha 3auém IK3IAMEHAUUOHHBIX 6ONPOCOB:
1 Cemecrp.

1. Kunemaruka. HopManbHOE U TAaHT€HIIMAIBHOE YCKOPEHUE.

2. Kunemaruka BpamiateapbHOTO JABMKEHHS. CBi3b MEXKAYy VYIIOBBIMH H  JIHHCHHBIMU
YCKOPCHUSMM.

3. Junamuka. 3akoHbl HploTOHA.

4. JIBmXeHWE CUCTEMbI MAaTEPUATbHBIX TOUECK.

5. OcHoOBHOE ypaBHEHWE JUHAMUKH MMOCTYMATEILHOTO JABMXCHHS MIPOU3BOJILHON CHCTEMBI TEI.
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CuIlbl B MEXaHHKE.
Kunernueckas sueprus.
PaboTa 1 MOITHOCTS.
KoncepBaTuBHbBIE CHITBI.

. [lorennmanbHas YHEPrUsl.
. CBsI3b MEX/ly NOTEHLIMAIbHON SHEPIHeN U CHIIOMN.
12.

OCHOBHOE€ ypaBHEHHE JAMHAMHUKU BpAallaTEIbHOTO JBUKEHHUS OTHOCUTEJIBHO HEMOIBUAKHOM
TOYKH.

VYpaBHeHHE TUHAMUKH BPAIIaTeIbHOTO IBMKEHUSI OTHOCUTEIHHO HEMOABHKHOM OCH.
MoMeHT uHepLIUn.

Kunerndeckas s3Heprus Bpamarouerocs resa.

PaboTa BHENIHUX CUJT TIPU BpallleHUU TBEPAOTO Tema.

3aKoH COXpaHEHUSI MEXaHUUYECKOM YHEPTUH.

VYrap aOCOIIOTHO yHPYIMX U HEYIPYTUX TEJl C TOUKU 3PEHUS 3aKOHOB COXPaHEHMS.
3aKOH COXpaHEHUsI MOMEHTA UMITYIbCa.

VYpaBHeHUEe coCTOSIHHS HaeanbHOTO Ta3a (YpaBHeHue MeneneeBa-Kinamnelipona).
JaBneHue. OCHOBHOC YpaBHEHUE MOJICKYISPHO-KUHECTUUCCKOU TCOPHH.
Temmneparypa.

Buyrpennss sHeprus. Teruora u padora. IlepBoe Hayamo TepMOIMHAMUKH.
Cxopoctu razoBsix mosekyn. Onsit Lltepna.

Pacnipenenenne momnexyn rasza no ckopoctsiM. @yHKuMs pacnpeaencHus Makcpesia.
Haubonee BeposiTHas1, cpeHsAs KBaApaTUIHAs U CPeaHss apudMeTndeckas CKOPOCTH MOJIEKYI
rasa.

Pacnpenenenre MakcBemia o 3Ha4eHUSM KHHETHYECKOW SHEPTUH.

®opmyna MakcBesuia sl OTHOCUTEIbHBIX CKOPOCTEH.

Bapomerpuueckas ¢popmyina.

Pacnpenenenune boiasumana.

Tennoémkocts raza. ®opmyna Maiiepa.

M3oxopuueckuit mpouecc.

N3obapudeckuii mpoiecc.

N3oTepmuueckuil mpouecc.

Annabatndeckuil mpoiecc.

[Tonurponuyeckre Npoueccsl.

OO6parumsiii uki1 Kapho.

HeoOparumslii nukia KapHo.

OHTpONHS.

H3MeHeHue SHTponUU IpU 00paTUMBIX U HEOOPATHUMBIX MPOLIECCaX.

Bropoe Hauano repMoauHaAMUKH.

CBoOoaHas U cBsizaHHas dHepTHsl. OU3HMUECKUN CMBICI SHTPOIIUH.

CrarucTryecKkuii CMbICI SHTPOIINU.

TpeTbe HaYaI0 TEPMOAMHAMUKH.

OnexkTpudecKkuil 3apsii. 3aKOH COXPaHEHHUs AIEKTPUUECKOTO 3apsia.
B3aumogeiicTBue 3lIeKTpUYECKHX 3apsAI0B B Bakyyme. 3akoH Kyrnona.
Onexkrpuueckoe nojie. HanpsxEHHOCTD anekrpruyeckoro nojis. CuaoBbie JMHUU.
[TpuHIUI CyMIepno3UIINN ANEKTPHUUECKUX TTOJICH.
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ITone nunoss.
Teopema Octporpaznckoro-I"aycca nis BekTopa HanpsiKEHHOCTH 3JIEKTPUYECKOTO TOJIS.
[Tone 6eckoOHEYHOU OTHOPOTHO 3aPSKEHHOM MIIOCKOCTH.
[Tone 1Byx paBHOMEPHO 3apsKEHHBIX MIOCKOCTEH.
[Toste 6eckOHEYHOTO 3apsHKEHHOTO HMIHHIIPA.
[Tome cheprueckoii MPOBOISAIICH TOBEPXHOCTH.
ITosre 00bEMHO-3apsAKEHHOTO 1IApa.
Huddepenunansuas popma treopemsr ["aycca.
[Torennuan. Pabora crit 2JIEKTPOCTATHIESCKOTO TOJIS.
DHeprus B3aMMOAECHCTBUS CUCTEMBI 3apsiJI0B.
CBs13b MEX/1y HANPSKEHHOCTHIO 3JIEKTPOCTATHUECKOTO TO0JI M IOTEHLIMAJIOM.
Pa3HocTh MOTEHIIMATIOB MEXIy TOYKAMHU TOJsA, O0Opa3oBaHHOTO OECKOHEYHOW 3apsKeHHOM
MJIOCKOCTHIO.
Pa3HOCTh MOTEHIMANIOB MEXKJIy TOYKaMHU TMOJs, 0Opa3oBaHHOIO JBYMS OECKOHEUHBIMU
3apS’KEHHBIMH IJI0CKOCTSMHU.
Pa3HOCTh MOTEHIMANIOB MEXAY TOYKAMHU I0JIsI, 0Opa30BaHHOTO OECKOHEUHBIM 3apsiKEHHBIM
JUTMHHBIM LIHJIMHIPOM.
Pa3HOCTh MOTEHLHAIOB MEXIY TOYKAMHU IOJs, OOpa30BAHHOIO 3apsUKEHHOM ITycTOTEnon
chepotii.
Pa3zHOCTH MOTEHIMAIOB MEXIY TOUKAMH TIOJISt BHYTPH 00BbEMHO-3apsHKEHHOTO IIIapa.
[Mupkynsanus BEKTOpa HaNPsKEHHOCTHU AIEKTPOCTATHYECKOTO TOJIS.
[Tonstpu3anust AMIEKTPUKOB.
CerHeTOIeKTPUKH.
BekTop 27eKTpruiecKoro cMemeHus (MEKTPUIECKast HHIYKIMA).
IToTok BEKTOpa 3IEKTPUYECKOTO CMEIIECHNUS.
N3menenue BektopoB E u D Ha rpaHulie pasaena ABYX JUAICKTPUKOB.
Pacnipenenenue 31eKTpUYECKUX 3apsI0B Ha POBOIHUKE.
Hanpsx&HHOCTH 10J1 BOIN3K NOBEPXHOCTHU 3apSKEHHOTO ITPOBOTHUKA.
CBOICTBO 3aMKHYTOH MPOBOAAIIEH 000T0UKH.
DIEKTPOEMKOCTD.
Konnencaropsl. CoeriHeHHE KOHIEHCATOPOB.
OHeprus 3apsHKEHHOTO MTPOBOJIHUKA.
OHeprus 3apsHKEHHOTO KOHJZIEHCATOPA.
DHeprus AMEKTPUUECKOTro MOJIs.

2 Cemecrp.

[TocTosiHHBIN ANEKTPUUECKUI TOK. DlIeKTpUUYecKuil Tok. IIMoTHOCTH TOKA.
YpaBHEHUE HENPEPHIBHOCTH.

DONeKTpoABWKYIIAs CUIIA.

O0600mmEnHbIH 3akoH OMa JITsi HEOTHOPOIHOTO y4acTKa LeTH.
PazBerBnénnsie nernm. [IpaBuna Kupxroda.

MomnocTts Toka. 3akoH J[xoymsa-JIenma.

Craruueckoe MarHUTHOE M0JI€ B BaKyyMe. BEKTOp MarHuTHON MHAYKIIUH.
3akoH buo-Casapa-Jlannaca.

MarHuTtHoe 1ose npsiMoro Toka.
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MarsuTHO€ MoJjie KPyroBoro Toka.

MarauTHo€ 1moJjie IBMKYIIETOCs 3apsa.

3akon Amnepa. Cuia, 1ecTBYIOIast Ha MPOBOJHUK C TOKOM B MATHUTHOM TIOJIE.
KoHTyp ¢ TOKOM B MarHUTHOM TIOJIE.

Cwuua Jlopenria.

JIBm>xeHue 3apsHKEHHOM YacTUIBI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

Dddexr Xomna.

[upkynsiuus BEKTOpa MarHUTHOW MHTYKLMH.

. MarsaurtHoe 10Jj1e CoJIeHOn/1a.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.

MaruauTHO€E nosie Topouaa.

PaGora no nepemenieHno MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.
MarnutHoe nose B Beniectse. HaMarHnueHHOCTh U HaNpsHKEHHOCTh MAarHUTHOTO TOJIS.
MarauTHbIE MOMEHTHI SJICKTPOHOB M aTOMOB.

JnamarseTusm.

[TapamaruneTusm.

CBOWCTBO (peppOMArHUTHBIX MaTEPHAIIOB.

Marauromexannueckuii 3P eKT.

[Tpuposa cioHTaHHOW HAMarHUYEHHOCTH eppOMarHeTHKOB.

[Ipenomnenue BekropoB E n H Ha rpanune pasaena AByX OJHOPOJHBIX MATHETHUKOB.
SBIIeHME SNEKTPOMArHUTHOW WHIYKITHH.

DAEeKTpOABIKYIIAs cuia (3.1.C.) UHIYKIUU.

[Tpupona siBNEHUS ANEKTPOMArHUTHOW MHIYKIINH.

Buxpesbie Toku (Toku Dyko).

SIBneHne caMOMHIYKIWH.

B3aumHas UHIYKIHS.

DHeprus MarHuTHOTO MOJIS.

BuxpeBoe snexkTpuueckoe mouie.

Tok cmenieHus.

YpaBHeHusa Makcseia.

CgoiicTBa ypaBHeHU MakcBea.

apmoHnYeckue KoreOaHusl i UX XapaKTEPUCTHKH.

OCHOBHO€ ypaBHEHHE IMHAMHUKU TApMOHUYECKUX KosieOaHuU. ["apMoHMYeCKUi 0CHUIIIATOP.
[IpencraBnenue KonebaHWii TOCPEACTBOM BEKTOPHBIX AuarpaMMm  (METOA  BEKTOPHBIX
JUarpaMmm).

CrnoxeHne rapMOHMYECKUX KoJieOaHMI HalpaBICHHBIX BOJIb OJHOM MPSMOM.

buenus.

CroskeHre B3aMMHO TIEPIICHAUKYIAPHBIX KoseOaHuit. @urypsl JIuccaxy.

CBOOOTHBIE 3aTyXarOIUe MEXaHUYECKHUE KOJICOaH M.

XapaKkTepuCTHKH 3aTyXaIOMUX KOJIeOaHUH.

Onexrpuueckue konedanus. KBasucrammoHnapHblie TOKH.

CB0OOAHBIE AIEKTPOMArHUTHBIE KOJIEOaHHs B KOHType 0€3 aKTHBHOTO COMPOTHUBIICHUSI.
CBOOO/THBIC 3aTYXAIOIIUE ICKTPUUCCKUE KOJICOAHUS B KOHTYPE.

BriHyXI€HHBIE 3TeKTpUdYecKue KoineOaHus.

PacnpocTpaneHue BOJIH B ynpyrou cpene.

VYpaBHEHUS MII0CKON U chepruecKoii BOJH.
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54. I'pynnoBasi CKOPOCTb.

55. Hanoxenwne (naTepdepenins) BoH. CTosS9re BOJIHBI.

56. DHeprus ynpyrou BOJHBI.

57. 3Byk.

58. Dddext Jommepa 115t 3BYKOBBIX BOJIH.

59. BoiHoBo€ ypaBHEHHUE.

60. DJIeKTpOMarHUTHBIE BOJIHBI.

61. Ontuueckuii a3dexr Jonnepa.

62. DHeprus 3IEeKTPOMArHUTHOMN BOJTHBI.

63. IHTEHCUBHOCTb 3JEKTPOMArHUTHON BOJIHBI.

64. Nnrepdepenuus ceera.

65. llupuHa moJjioc HHTEPPEPEHITHH.

66. KorepeHTHOCTB.

67. Meton Onra.

68. nTepdepeniys npu oTpaskeHUH IPU OTPAXKEHUU OT TOHKON MPO3pauyHON TIACTUHKH.
69. UnTepdepeHus oT MIacCTHHKH TePEMEHHOMN TONINHBI (KIHHA).

70. Konbua HeroToHa.

71. Audpaxmus cera. [Ipunuun [olirenca-dpenens.

72. Meton 30H @penens. 30HHAs MIaCTUHKA.

73. Jludpakius Ha KpyrJIOM OTBEPCTHU M HETIPO3PAUHOM JIHICKE.

74. qudpaxius B mapauiedbHbIX Tydax (nudpaknus Opayrrodepa).
75. dndpaxius ot memnu.

76. ndpakimonHas pemérka.

77. CrekrpanbHO€ pasnoxeHue. Pazpemmaromias cnocoOHOCTh PEIIETKH.
78. Audpaxiyst Ha IpOCTPAHCTBEHHBIX peméTkax. Audpakiuus peHTTeHOBCKHX JTyUeH.
79. EcTeCTBEHHBII U NOJSIPU30BAHHBIN CBET.

80. INonmsipuzaums mpu OTpa)KEHUH U MpeoMIieHnd. 3akoH bprocrepa.
81. [longpuzanuus npu JBOMHOM JTy4EPETOMIICHHH.

82. 3akon Mauttoca.

83. UnTepdepeniins moasipu30BaHHBIX BOJIH.

84. UckyccTBeHHOE JBOWHOE JTydenperoMieHre (MCKyccTBeHHast anu3orporms). D ekt Keppa.
85. BpamieHnue niaocKkoCcTH NOJSIpU3alun.

86. Jlucniepcus cBera.

87. Ilornomiexnue cBera.

88. PaccesHue cBera.

89. Usnyuenne BaBunosa-YepeHkosa.

3 Cemectp.

TemnoBoe uznydenue. 3akon Kupxroda.

3akoH Credana-bonbiimana. 3akoH cMmeleHus Buna.
®opwmyna [Lnanka.

Buemrnuit hotoddexr.

®otonbl OnbiT bote (MeTo1 coBnaaeHM).

Dddexr KommroHa.

TopMO3HOE PEHTIC€HOBCKOE U3ITyUCHHE.

NNk W=
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10.
11.
12.
13.
14.

15

29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.
42.
43.
44.
45.

20

XapaKTepuCTUYECKOE PEHTICHOBCKOE U3TY4CHHUE.
JlaBieHue cBeTa.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax dopmyna banbmepa.
OnemeHTapHas Teopus bopa.

OmnpiT ®panka u ['epra.

I'unoresa ne bpoiins. BonmHoBbIE CBOMICTBA BEILIECTBA.
[IpuHIUI HEONPEAEIEHHOCTH.

. BonnoBoe ypaBuenue [llpenunrepa. @uznueckuid cmbica V-pyHkimu.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

KBaHTOBaHME SHEPTHUM NMEKTPOHA B OJJTHOMEPHOM OTEHIUAIBLHOMU SIME.

KBaHTOBBIN rapMOHUYECKUN OCLIUILIATOP.

[TpoxoxaeHne yacTUIIbI uepe3 MOTEHINAIbHBIN Oapbep.

[maBHOE M OpOUTANTBHOE KBAHTOBBIE UHCIA.

[IpocTpancTBEeHHOE KBaHTOBaHNE (MAarHUTHOE KBAHTOBOE YHCIIO).

CnuH snexrpona. OnbiT LltepHa u I'epiaxa.

Pacnipenenenue 351eKTPOHOB 10 3HEPIETUUECKUM YPOBHSM aTOMOB.

[Tpunmun [aymu.

[[InpuHa criekrpanbHbIX TMHUN. TOHKAs CTPYKTypa CHEKTPAIbHBIX JIMHUIA.

Dddexr 3eemana.

MomnekynspHbie CIEKTPHI.

Brinyxnennoe uznydenue. Jlazepsl.

TepMmoauHaMuyeckuii crmoco® OMUCAHUS KOJUIEKTHBA YACTHIL. XWUMHUYECKHH MOTEHIIHA.
CratucTuueckuii crnoco0 OMMCaHus KOJIEKTUBA YACTHII.

HeBbIpok1eHHBIE U BBIPOKICHHBIE KOJIIIEKTUBBI.

@yHKIUS pacIpeaeIICHMS.

Yucno coctosiHuit 1151 Mukpodactuil. [lorstre o Gpa3oBoM mpoCcTpaHCTBE U €70 KBAHTOBAHUU.
[1noTHOCTH COCTOSIHUIA.

HeBbIpoKIeHHOCTh NACAIBHOIO I'a3a U BBIPOKICHHOCTh JIEKTPOHOB B METAJLIE.

OyHKUMA paclpeneaeHus Usl HEBBIPOXKIeHHOTO ra3a. OyHKius pacupeneneHus Makcsenia-
bonbimana.

OyHKUKA paclpenereHus JUisl BBIPOXKIEHHOTO ra3a pepMuoHoB. OyHKIUS pacipeieeHns
®epmu-/upaxa.

BuusiHne Temneparypsl Ha pacnpenenenue @epmu-/lupaxa.

Cpennsis sHEprus BRIPOXKIACHHOTO ra3za (hepMHUOHOB. JlaBlieHUE 2IEKTPOHHOTO Ta3a.
OyHKIuMs pacupenenenns boze-DWHmTelHa.

[TonsATHE O HOPMAIBHBIX KOJICOAHUSIX KPUCTAIUITMUECKON peiéTku. CeKTp HOPMaTbHBIX
KoJeOaHui.

Xapakrepuctrdeckas Temreparypa Jlebas.

DOHOHBI.

TenmnoéMkoCTh TuUANEKTPUKOB (Teopust [ebdas).

Tenao0éMKOCTh 3MEKTPOHHOTO ra3a (TemI0EMKOCTh METAILIOB).

TerutoBoe pacminpeHue TBEPAbIX TEI.

TennonpoBOAHOCTb PELIETKYU (AUIEKTPUKOB). TENI0NpOBOAHOCTh METAIIOB. 3aKOH
Bunemana-®panna.
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4 MeToanueckue MaTepuabl
CornacHo nyHkTy 12 paboueil nporpamMmsl.

1. OcHoBHas quTEparTypa:
1. CasempeB WM.B. Kypc oOmeit ¢usuku: ydebHOoe mocobue misi BTy30B: B 3 T. —7-e wusm.,
crepeorur. — CIIO.: Jlanp, 2007.
T. 1: Mexanuka. MonekynsipHas ¢puzuka. — 432 c. (B oubnuoreke — 155 7k3.).
T. 2: DnexrpuuectBo u MarHeTu3M. Bomabl. Ontuka. — 496 c. (B 6ubnuoreke — 148 3k3.).
T. 3: KBantoBas ontuka. AtomHas pusuka. Ousnka TBEpIOTO Tena. Ou3nKa aTOMHOTO SApa U
areMeHTapHbIX yactuil. — 317 ¢. (B 6ubmmoTteke — 151 3k3.).
2. @pumr C.O2., Tumopesa A.B. Kypc oOmieli ¢pusuku. B 3-x 1T. [Dnexkrponssiii pecype] — CII6.:
Jlannw, 2009.
T. 1: ®usndeckue oCHOBBI MexaHUKU. MonekynsapHas ¢usuka. Konebanus u BomHbl. — 13-¢
n3a., crepeorun. — CII6.: Jlans, 2009. — 480 c. Pexxum nmoctyna on-line ¢ KOMITBIOTEPOB
TYCVYP: http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=416.
T. 2: Dnexrpuueckue W dEKTpOMarHeTnyeckue sipieHus. — 12-e usz., crepeorun. — CIIO.:
Jlans, 2009. —528c. Pexum goctyma on-line ¢  xommbioTepoB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418.
T. 3: Ontuka. AtomHas ¢usuka. — 10-e uzn., crepeotun. — CI16.: Jlanb, 2009. — 656 c. Pexxum
JocTyna on-line C KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=419.
3. 3ucman I'A., Togec O.M. Kypc obmeit ¢pusukn. B 3-x TT. [Dnekrponnsiii pecypc] — CIIO.:
Jlanb, 2007.
T. 1: Mexanuka. MonekysipHast ¢usuka. Konebanust u BonHbl. — 7-e u3a. — 352 c. Pexxum

JIOCTYyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=505.
T.2: DOnekrpuuecTBO W MarHeTW3M. — 7-¢ u3n. —352c. Pexum pgocryna on-line:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ kommbrorepoB TYCYP.
T. 3: OnTuka. @usuka aroMoB 1 Mojekyl. du3nka aTOMHOro sAJIpa ¥ MUKpOYacTUL. — 6-¢ U3I.

-512c. Pexunm JOCTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=508.

2. lonoiHUTEIbHAS JINTEpaTypa:

1. CaBenbeB 1.B. CO0pHUK BOIPOCOB U 3aja4 1o oOmiel Gusuke. [ DIeKTpoHHBIH pecype| — 5-
e wm3g., crepeorum. —CII6.: Jlamp, 2016. — 292c. Pexum gocryma  on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=71766 c komnsrotrepoB TYCYP.

2. HUponoB M.E. Mexanuka. OCHOBHbIC 3aKOHBL. — 8-¢ u3A., crepeotun. —M.: BITHOM.
Jlabopatopus 3nanumii, 2006. — 309 c. (B 6ubaunorexe — 99 x3.).

3. Uponos MN.E. ®usuxa MmakpocucteM. OCHOBHBIE 3aKOHBL. — 3-€ WU3[., cTepeoTur. — M.:
BMHOM. JIaGopatopus 3Hanuid, 2006. — 207 c. (B 6ubnaunoreke — 50 3k3.).

4. Uponos N.E. Dnexrpomarnern3m. OCHOBHBIE 3aKOHBI: Y4eOHOe mocodue a1 By30B. — 5-¢ U3/,
— M.: BUHOM. Jlabopatopus 3uanuii, 2006. — 319 c. (B oubmuoteke — 101 2x3.).

5. Uponos MN.E. BoxroBslie niporieccsl. OCHOBHBIE 3aKOHBI: y4eOHOe mocodne. — 3-e u3a. — M.:
BMHOM. JIaGopatopus 3Hanuid, 2006. — 263 c. (B 6udanoreke — 100 3k3.).

6. Uponos N.E. KBantoBast ¢pusuka. OCHOBHBIE 3aKOHBI: YueOHOe Mocodue Juisi By30B. — 2-€
3., noi. — M.: BUHOM. JlaGoparopus 3Hanui, 2004. — 256 c. (B 6ubmmoreke — 100 3k3.).

7. UpomoB W.E. 3amaum mo oOmiedt ¢usuke: YueOHOe mocoOWe i BY30B. — 7-¢ W31,
crepeotun. — M.: BUHOM. Jlabopartopus 3uanuii, 2007. — 431 c. (B 6ubnuoreke — 496 3k3.).

8. Uepror A.T., BopoOnéB A.A. 3amaunuk no ¢usuke: YuebHoe mocobue Juist BTY30B. — 8-€
u3., nepepad. u pon.— M.: @uszmarnut, 2007. — 640 c. (B 6ubnmoreke — 99 3k3.).
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9. Bonbkenmteitn B.C. COopHuk 3amau no obuiemy Kypey ¢uszuku: YuebHoe mocobue s
BTY30B. — 12-e u3x., ucnp. — M.: Hayka, 1990. — 396 c. (B oubmuoreke — 148 3k3.).

10. KoszeipeB A. B. Kypc nekuuit no ¢usuke: Yuedbnuk. — Tomck: TYCVYP, 2007. —421 c. (B
oubnuoteke — 697 3K3.).

11. KanamnukoB H.IL, KoxeBrukoB HM. ®wusuka. UHTepHEeT-TeCTMpOBaHME 0a30BbIX 3HAHUIA.
[Onexrponnbiii  pecypc] —1-e wm3m. —CII6.: Jlams, 2009. —160c. Pexum poctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ xommsrorepoB TYCYP.

12. Jlo3oBckuit B.H. Kypc ¢usuku. B 2-x TT. [DneKTpOHHBIH pecypc]| — 6-€ u3., ucup. u JA0I. —
CII6.: JIans, 2009.

T. 1: ®u3uveckre OCHOBBI MEXAHHKH. DJICKTPUYECTBO U MarHeTu3M. du3nka KojeOaHUN U
BOJIH. - 576 c. Pexum JIOCTyna on-line c KOMITbIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=236.

T.2: KsanrtoBas ¢usuka. Craructuueckas ¢uszuka u TepMoanHamuka. CoBpeMeHHas
dusngeckas KapTHHA MHpa. — 608 c. Pexum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ kommbrorepoB TYCVYP.

13. CasenweB U.B. Kypc oOmeit ¢pusuku. B 3-x TT. [Qnexrponnsiit pecype] — CII6.: Jlans, 2011.

T. 1: Mexanuka. MonekynsipHas ¢usuka. — 11-e u3n., crepeorun. — CII6.: Jlans, 2011. —
432 c. Pexum JOCTyIa on-line v KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.

T. 2: DnekrpuuecTBo U MarHeTu3M. Bonnel. Onrtuka. — 11-e u3z., crepeorun. — CI16.: Jlans,
2011. —496 c. Pexum JIOCTyTIa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

T. 3: KBanroBas ontuka. AtomHast pusuka. @uszuka TBEpAOTO Tena. OU3MKAa aTOMHOTO Apa 1
aneMeHTapHbIX 4Yactull. — 10-e wu3n., crepeorun. — CII6.: Jlanp, 2011. — 320 c. Pexum
JocTyna on-line v KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2040.

3. Y4eOHO-MeTOAMYeCKHE TOCOOHS M TPOrPaMMHOe ol0ecriedyeHne

1. Yueono-memoouueckue nocobus 0a:a NPpaKmuyecKux 3AHAMUNL U CAMOCHMOAMENbHOU
padomul [ INEKTPOHHBIN pecypc]:

2.1. UyxxkoB FO.I1. PaboTta u 3HEprus. 3aKkoHBI COXPAaHCHHUS B MEXaHUKe: COOPHHK 3amad s
npakTrueckux 3aHatuil. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum noctyna cBOOOAHBIN 1711 CKAUMBaHMSL:
http://edu.tusur.ru/training/publications/1100.

2.2. JIaunn A.B., Mara3zunnukoB A.JL., Tposia JI.A. MonekynsipHas ¢usuka: COOpHUK TECTOBBIX
BOIIPOCOB JISI CAMOCTOSTEILHOM paObOThI M T MpakTHIeckuX 3anatuid. — 2009. 30 c. Pexxum moctyna
cBOOOIHBIN [T cKaunBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. JIsuun A.B., MarazunnukoB A.JL., Opnosckas JI.B. Tepmogunamuka. Yacts 1: COopHHK
TECTOBBIX BOIPOCOB JUISI CAMOCTOSATEIBLHOW padoThl M Juisi mpakThdeckux 3ansatuil. — 2009. 43 c.
Pesxum moctyma cBOOOTHBIN a1 ckauuBaHUS: http://edu.tusur.ru/training/publications/1235.

2.4.TaneeBa A.W., Jlsuun A.B., MarazunnuxoB A.JI. Tepmogunamuka. Yacte 2: COopHHK
TECTOBBIX BOIPOCOB JJIsI CaMOCTOSATENbHONW paboThl M Ul HpakTHueckux 3aHsaTuil. — 2010. 22 c.
Pexxum noctyna cBoOGOIHbIN A5 ckaunBaHus: http://edu.tusur.ru/training/publications/1236.

2.5. bypaueBckuit FO.A. BonnoBas ontuka: Mertoauueckoe mnocobue. COOpPHHK TECTOBBIX
BOIIPOCOB. —2009. 24 c. Pexxum JIOCTYyTIa CBOOOIHBII IS CKAYMBAHHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. YyxxkoB FO.I1. DnemeHThI aTOMHOI (U3MKU M KBAHTOBOM MEXaHUKHU: YUueOHO-METOANYECKOE
nocooue. CoopHUK TeCTOBBIX BompocoB. — Tomck: TYCVYP, 2011. — 68 c. Pexxum noctymna cBoOOTHBIIHM
IUIA CKauuBaHUA: http://edu.tusur.ru/training/publications/1104.

CornacHo nyHkTy 12.3.3 paboudeii IporpaMMsl.
2. Yueono-wemoouueckue nocoous O0nsa 6blNOJHEHUA J1A00OPAMOPHBLIX padom [IDNEKTPOHHBIN

pecypcl:
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3.1. Bypnosunus B.A., Tposu JLA. Junamuka mastHuka OO6epbeka: Metoauueckue
yKa3aHus K 1abopatopHoi padore. —2007. 13 ¢. Pexxum noctyma cBOOOIAHBIN IS CKAYMBAHHMS:
http://edu.tusur.ru/training/publications/918.

3.2. bypmoBunun B.A., Tposn JLA. Kunemarnka paBHOYCKOPEHHOIO Bpalll€HUS:
Meroanueckue ykazanusi k gaboparoproit padore. —2012. 13 c. Pexxum goctyna cBOOOAHBIH
JUIsl cKauMBaHus: http://edu.tusur.ru/training/publications/923.

3.3. bypaueBckuit FO.A. V3yueHue CBOWMCTB  JUAJICKTPUKOB B  TMOJIC  ITUIOCKOTO
KOHJIeHCaTopa: MeToanueckue ykazaHus K J1aboparopHoit padore. —2012. 15 c. Pexxum nocrtyma
cBOOOHBIN 1t ckaunBaHus: http://edu.tusur.ru/training/publications/873.

3.4. Vranoga E. B. M3yyenne MarHuTHOTO MO KPYroBOrO ToKa: MeToaudecKkue yKa3aHus
K Jaboparopnoit pabore. —2007. 12c. Pexum pocryma cBOOOAHBIN MJii CKAYMBAHUSA:
http://edu.tusur.ru/training/publications/863.

3.5. bypaueBckuit FO.A. OmnpexnencHue yAEIbHOTO 3apsAAa dJIEKTPOHA  METOJIOM
MarHeTpoHa: Meroaudeckue ykazaHus K jjaboparopHoit padore. — 2011. 14 c. Pexxum moctyma
Juist CTyAeHToB, coTpynankoB TYCYP: http://edu.tusur.ru/training/publications/864

3.6. bypnosunun B.A., Tposn JLA. W3yduenue 3aryxarmomux  3JI€KTPOMArHUTHBIX
kosebaHuii: MeTtoanyeckue ykazaHusi K jabopartopHoil pabote. —2007. 14 c¢. Pexum gocryna
CBOOOTHBIN 151 ckaunBaHusl: http://edu.tusur.ru/training/publications/862.

3.7. Opnosckas JI.B. M3yduenne wHTEpPEpEeHIINN Ta3epPHOTO HWIIydeHUs:: MeToIuvyecKue
ykazaHusi k jJaboparopHoii padote. —2010. 9 c. Pexxum noctyma CBOOOMHBIN Uil CKAaYMBAHMSI:
http://edu.tusur.ru/training/publications/911.

3.8. ®emopo M. B., bypnosumun B. A. Buemmnuii ¢ortodddekr. M3yuenue 3akoHa
CromeroBa M mpoBepka Gopmyiasl OHHIITEHHA: MeTtoanyeckne ykazaHus K J1aOOpaTOpHOM
pabore. — 2009. 11 c¢. Pexum nocryma  cBOOOTHBIH AN CKAuMBaHUSL:
http://edu.tusur.ru/training/publications/851.

3.9. 3axapoB H.A., KupunnoB A.M. HccnenoBanue cmekTpa aromMa BOJOPOA:
Meroanyeckue ykasanusi K JlaboparopHoit padote. —2011. 18 ¢. Pexxum noctyma cBOOOIHBII
u1s ckaunBanus: http://edu.tusur.ru/training/publications/917.

CornacoBaHa Ha noptane N2 6030



