[lokywment nognvcar npoctoii sneMUAYESTERGEBO TPAHCMOPTA |POCCUACKOW ®ELEPALIMN
Nudopmaums o erSREIMEPATIBHOE AFEHTCTBO XXEJIESHOOOPOXHOIO TPAHCIIOPTA

OHO: ”@E)ﬁ;ﬁﬁéﬁ;‘g%ﬁﬁ’%cyuAPCTBEHHOE BIOIMXETHOE| OBPA30BATEJIbHOE YUPEXXOEHME BbICLUEIO

JloMmKHOCTD: vana
[ata nognucanus: 08.05.2021 19:46:24

OBPA30BAHWA

ywCAMARPCKUAFOCYOAPCTBEHHbLIN YHUBEPCUTET NYTEN COOBLUEHUA

750677999bb0631a45cbf7b4a579c1095bcef032814fee919138flwwynC)

Oununan CamI ' YIIC B 1. Caparose

51.0.08
OPU3UNKA

YTBEPXJIAIO
JupexTop hrpHaa
CamI'VII . Caparose
P 7 /Yupuxosa JI.W./
« 2§§>/m’§{ycra 2020 .

paboyas mporpaMma JUCIUTIIHBI

Kadenpa NusxenepHble, r'yMaAaHUTApPHbIE, €CTECTBEHHOHAYYHbIE
U 001enpodeccnoHaJbHble THCHUILINHBI

CnennaibHOCTh 23.05.05 Cucrembl o0ecnieyeHusi ABHKEHHS 110€3/10B
Crennanmu3anus ABTOMATHKA U TeJIeMEXaHUKA HA ’KeJIe3HOI0POKHOM TPAHCIIOPTE
KBanuduxarus HNuxenep myreii coo0meHust

®dopma Ounas

oOyueHus

O0BbEM OUCUUILUIUHBI S83ET

Caparos 2020



1. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUS 11O JUCHUIIVIMHE, COOTHECEHHBIE C IINIAHUPYEMbBIMH
PE3YJIbTATAMM OCBOEHUSA OBPA30OBATEJIBHOU ITPOI'PAMMABbI

1.1. Leapio ocBOeHMS AMCHUILIMHBI (MOIYJIA) SBIACTCS CO3aHNE Y O0YJIarOIIUXCsl OCHOB MIMPOKOI TEOPETHIECKOH TOATOTOB-
K{ B 00J1aCTH (DPM3UKH, TTO3BOJIAIONIEH OYAYIINM CIIEI[aIUCTaM OPHEHTHPOBATHCS B IIOTOKE HAYIHOW TEXHUUECKOW HHPOPMAIINHU H
o0ecreunBaroIIeii UM BO3MOKHOCTB UCIIOJIL30BaHUS PA3HOOOPA3HBIX (PU3UUCCKUX MPHUHITUIIOB B T€X 001aCTAX TEXHUKHU, B KOTOPBIX
OHH CTIeNHAN3NpYyIoTCs. PopMHupoBaHIEe y 00yJalOMUXCs HAYYHOTO MBIIIICHNUS, IPABIIIFHOTO IOHMMAaHHUS TPAHUI] IPUMEHUMOCTH
pa3IuYHBIX (U3NUECKUX MMOHSTUH, 3aKOHOB, TEOPHUI M YMEHUS OLICHUBAThH CTEIICHb IOCTOBEPHOCTH PE3YJIbTATOB, MOIYYCHHBIX C IO-
MOIIIBIO KCTIEPIMEHTABFHBIX WM MAaTEMaTHIECKIX METOIOB HCCIICJOBAHUSI.

YcBOEHHE OCHOBHBIX (DH3WYECKUX SIBIICHUH M 3aKOHOB KJIIACCHYECKOW M KBAaHTOBOW (DPM3WKHU, METOJIOB (DU3NIECKOTO MBIIIIJICHHUSI.

1.2. 3agaum ocBoeHUsI AMCHUAILIMHBL: BripaOoTka y 00yJaromuxcs IPUEMOB U HABBIKOB PEIICHISI KOHKPETHBIX 3a/1a4 U3 Pa3HbIX
oOnacTeil (pU3UKH, MOMOTAIIUX 00YYAIONINMCS B TalbHEHIIIEM pemaTh npodeccuoHanpubie 3aqaun. O3HaKOMIICHHE 00yJYaroIuXCs
C COBPEMEHHOH HayYHOM ammapaTypoi M BEIpaOboTKa y 00ydJarommxcsi HA9aJbHBIX HAaBBIKOB IPOBEICHIS SKCIIEPUMEHTAIBHBIX UCCIIe-
JIOBaHHUH Pa3INIHbIX (PU3MUECKUX SBJICHHUHA U OIICHKH IMOTPEITHOCTH U3MEPECHUH.

1.3. Komnerenuun ody4aromerocs, popmupyembie B pe3yabTaTe 0CBOCHUS JHCIHILIHHBI (MOTYJIs)

OIIK-1: Crnoco6en pemarb HHKEHEPHbIe 3a/a4M B MNPodecCHOHATbHON esiTeIbHOCTH ¢ HCNOJb30BAHHEM METO10B
€CTEeCTBEHHBIX HAYK, MATEMATHYEeCKOr0 aHAJIHM3a U MO/IeJTHPOBaHMS.

OIIK-1.1. [IleMOoHCTpUpYET 3HAHHUS OCHOBHBIX MOHATHH U (yHJAMEHTAIBFHBIX 3aKOHOB (DM3UKH, TPUMEHSIET METO-
MHauKaTop | 51 TeOpPETHUECKOTO M AKCIIEPUMEHTANILHOTO HCCIE0BaHus (DU3UUECKUX SBICHMI, IPOIIECCOB U 0OHEKTOB

Hnaukatop OIIK-1.2. ITpoBOHT 3KCIIEPUMEHTHI 110 33JaHHON METOINKE U aHAIM3UPYET UX Pe3yIbTaThI

OIIK-1.5. Ucnione3yeT (pU3NKO-MaTeMaTHIECKUH anmapaT st pa3padOTKH MPOCTHIX MATeMAaTHIECKUX MOJIEIeH
Huauxarop SIBJICHUH, TIPOIIECCOB U 00BEKTOB NPH 33aJaHHBIX JOIYIIEHNUSIX U OTPaHHYCHUSIX

B pe3yibTare 0cBOCHHS AMCHUILIMHBI 00Y4YaIOIIUIiCS JOJIKEH:

3HaTh:

(u3MyecKre OCHOBBI MEXaHHUKH, DJICKTPUUECTBA U MarHeTu3ma, pu3nKku KojeOaHuil U BOJH, KBAHTOBOH (DU3MKH, JIEKTPOJIUHAMUKH,
CTATHYECKOH (DM3NKY U TEPMOJMHAMUKH, AaTOMHOH M sIepHON PU3UKH; pyHIaMEHTAIbHbIE IIOHATHS, 3aKOHBI U TEOPUH KIIACCHYECKOH
Y COBPEMEHHOH (hU3UKH

YMerh:

UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIHIUIMH B TPO(ECCHOHANBHOW NESTSIbHOCTH, IPUMCHATh (PU3HYCCKIE
3aKOHBI JJIS1 pEIICHUS MPAKTHIECKIX 3a1a4; MPOBOINTh M3MEPEHNs1, 00pabaThIBaTh M NPEACTABISITD PE3YIIbTaThI

Baagern:

METOJaMH MAaTCMATHYCCKOI'O OIMMCaHMs (1)I/I3I/I‘ICCKI/IX SIBIICHUHI U MPpOIECCOB, ONPECACTIAONINX TPUHIIUIBL pa60T},1 Ppa3JINIHbIX TEXHU-
YCCKUX YCTpoﬁCTB

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Kon HaumeHoBaHHEe TMCHMIIIMHBI Kot (bOpMprerle Komme-
THCIIUTIIIHHBI TeHI Ui
2.1 OcBauBaeMasi AMCUMILJIMHA
b1.0.08 dusuka OIIK-1
2.2 IlpenmecTBy0Ne TUCHUTIIHHBI
I I
2.3 OcBanBaeMble NapaJlJieJIbHO TUCHHILTHHBI

51.0.09 Nudopmarnka YK-1
b51.0.10 MaTtemaTuka YK-1; OIIK-1
b51.0.12 XuMust OIIK-1

2.4 Tlocaeayomme qUCHUTINHBI
51.0.18 [ Matematiueckoe MoepoBanye CHCTEM U TIPOIECCOB | OIK-1, OTIK-10

3. OBFBbEM JUCHUIIJINHBI MOAYJIS) B 3AYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA AKAJIEMU-
YECKHUX YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C NPENNOJABATEJIEM (ITO
BUJIAM YUEBHBIX 3AHATHUHN) 1 HA CAMOCTOSATEJIbBHYIO PABOTY OBYYAIOIIUXCS

3.1 O6beM qUCHHMIIHHBI (MOAYJIsT) | 8§ 3ET

3.2 PacnpenesieHne akageMHYeCKUX 4acoB 1o cemectpam (st oo)/kypcam(niisi 3¢po) M BUAAM Y4eOHBIX 3aHATHIA

Ne cemecTpa (17151 0¢0) / kypea (nJst 3¢o
1 2 31 41|S5 6 7 8 9 10 Hroro
B N
T 3aHsTHY 3 ! b P 3 P y P Yy P Yy P Yy P Y| PlI
yiu PIIJ yiu PIIJY 1 I 1 I 1 I I I n I I I I I ul yiu PIIJY
1A 1A A A A A

ﬁ:’_‘“a”“a“ pabo- | 45 s | 72,25 | 56,75 | 56,75 129 129
Jlexyuu 36 36 18 18 54 54
Jlabopamopuvie 18 18 18 18 36 36
Ilpakxmuueckue 18 18 18 18 36 36
Koncynomayuu 0,25 0,25 2,75 2,75 3 3




Hno.paboma

KonTpoanb 33,65 |33,65 33,65 33,65
Cam.padora 71,75 | 71,75 | 53,6 | 53,6 125,35 125,35
UTOI'O 144 144 144 144 288 288

3.3. ®opMBbI KOHTPOJIA M BHABI CAMOCTOATEIbHOH pa6oThl 00y4aromerocs

®DopmMa KOHTPOJIA

Cemectp

(odo)/

Kypc(3do)

OK3aMeH

2

3auer

Kypcosoii npoexkr

KypcoBas padora

KonTpoabnas pa-
oora

PI'P

Pedepat/rcce

HopMbl BpeMeHHU HA CaMOCTOSITeIbHYIO Pa0oTy 00y4arouierocs

Bun paboThr

Hopmsl Bpemenu, gac

ITonroroBka K JEKIIASIM

0,5 gaca Ha | ac ayIUTOPHBIX 3aHATHHA

[ToaroroBka K MpakTUIECKUM/ Jia-
0OpaTOPHBIM 3AHITHUAM

1 gac Ha 1 9ac ayIUTOPHBIX 3aHATHH

[loaroroBka k 3auery

9 gacos (0¢o)

BrImonHeHne KypcoBOTro MpoeKTa

72 yaca

BrimonHeHmne KypcoBoit paboTs

36 gacos

BrinonHeHe KOHTPOIBHON paboThI

9 yacos

Bremomnaenne PI'P

18 gacos

BrimomHenue pedepara/scce

9 yacos

4. CTPYKTYPA

1 COJIEP’)KAHUE TV CIUTILIMHBI (MOJLYJIS)

Kona 3a-
HATHA

HaumeHoBaHue pa3iesioB U TeM

Bup
3aHATHSA

Ce-
MecTp

K-Bo
aK.yaco
B

KomMmnerenuuu

Jluteparypa

Yacel B MHTEpaK-
TUBHOIi ¢opme

K-Bo | ®opma
aK.4yaco | 3aHsi-
B THSA

Pazgen 1. MIPEIMET 1 METO-
Jbl ®U3UKHN

1.1

OmsuKa Kak Hayka. MeTtoas! (pu3m-
YECKOI'0 MCCIEAOBAHMS: OIIBIT, T'd-
more3a, dKCHepUMEHT, Teopus. [lo-
HaTHE (QU3MYECKUX Mojeneil. Baxk-
HEeHMIUe dTambl UCTOPUU (PUIUKU.
Ponb ¢usuku B pasBUTHM IUBUIIHU-
3anuu. B3auMocBs3b GU3MKU U IpY-
rux oOyacTeil HaAyKM W  TEXHUKH.
KoMmmeroTepHoe MojenmupoBaHue B
coBpeMeHHOW  ¢usmke.  OOmas
CTPYKTypa M 3aJadd Kypca oOmiei
¢usuku. Posb n3mepenus B pusmke.
Enuaunel u3MEpeHus W CHCTEMBI
enuuuil. OcHoBHble equHuIsl CHU.

JIek.

OIIK-1

J1.1, J11.2,
JI2.1, J12.6

Paznen 2. KHHEMATHKA MA-
TEPUAJIBHON TOYKH

2.1

ITonsatue cucremsl oTcuera. Mone-
JI MaTepUaIbHON TOUKU U TBEPAOTO
Tena. BekTopHOoe M KOOpAMHATHOE
OIKCaHME JBIDKEHHUS] MaTepUaNbHON
touku. IIpoiineHHslil myTs U mnepe-
MemeHue. Paguyc-sextop. Cpennsas
CKOpOCTb U CpEIHEeEe YCKOPEHUE.
MrHOBeHHas1 CKOPOCTb W MT'HOBEH-
HOe ycKopeHue. TaHreHnuanpHOE U
HOPMaJIbHOE YCKOPEHHUsI MaTepH-
AJIbHOW TOYKH.

Jlek.

OIIK-1

J1.1, J11.2,
JI2.1, JI2.6

2.2

BpamarensHoe IBIKEHNE MaTEpH-
aJbHOM TOYKU. BeKTOpHI yriia noBo-
pOTa, YTI0BOH CKOPOCTH U YTIIOBOTO
yckopeHus. CBsi3b MEXKAY YIIIOBbI-
MU U JIMHEIHBIMH BEIMYUHAMU.

JIek.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

23

Kunemaruka MatepuaibHOM TOUKH.

IIp.

OIIK-1

J1.1, J11.2,
JI2.1,J12.2,
J12.3, J12.4,
J12.5, J12.6

1 Paz6op
M aHa-
JIN3 KOH-
KOHKpET
KpeT-
HEIX CH-
Tyanuit




Paznen 3.0CHOBbBI IMHAMM-
KN ITOCTYHNATEJBHOT'O
JBUKEHUS TEJA

3.1

[locTymaTensHOE W BpamiaTenbHOE

nBwkeHust Tena. [lepBelid  3aKoH
Hrrorona. IlonsgTue Macchel Tena.
Bropoit 3akon Herorona. Ilonsitue
cubl. Crnoxenue cwi. Tperuit 3a-
koH Hprorona. Cuia rpaBUTaINH,
CHJIA TSDKECTH U BEC.

Jlek.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

3.2

VYupyrue cunbl. Cuitel TpeHus. 3a-
KOH BCEMHUPHOTO TATOTCHUs. J[BU-
JKCHHE B TI0JIE TATOTCHHS 3EMIIH.
Kocmuueckue ckopocTu. 3aKOHBI
Kenuepa.

Ilp.

OIIK-1

J1.1, J11.2,
JI2.1, JI2.6

32

I[I/IHaMI/IKa MOCTYyNaTejibHOTO JIBU-
JKCHHUI TCJIA.

IIp.

OIIK-1

J1.1, J11.2,
2.1, J12.2,
2.3, J12.4,
2.5, J12.6

Pazbop
U aHa-
TM3 KOH-
KOHKpET
KperT-
HBIX CH-
Tyauuil

Paznea 4. 3AKOHBI COXPAHE-
HUSA B MEXAHUKE

4.1

Mexanndeckas cucteMa. 3aKOH W3-
MEHCHHUSI HMMITYJIbCA MEXaHUYECKOM
CUCTEMBl. 3aKOH COXpaHEHUS HM-
myJabca. 3aKOH JBWKCHHUS IICHTpa
Macc. PeakruBHoe nuxenue. JIBu-
JKEHHE Tel C NEepPEeMEHHON MacCOM.
VYpasuenue Memepckoro. ®opmyna
IlnonkoBcKkoro.

Jlek.

OIIK-1

J1.1, JI1.2,
JI2.1, J12.6

4.2

Kunernueckass sHeprus. Pabota
CHIBI. 3aKOH M3MEHEHUs] KHHETHYE-
ckoil sHepruu. KoHcepBaTuBHBIE U
HEKOHCEpBaTHBHbIE CWIIBL. [loTeH-
[MajbHasl SHEPrHusi. 3aKOH COXpaHe-
HHSI DHEPIHH B MEXaHHKE.

Jlek.

OIIK-1

J1.1, J11.2,
721, J12.6

43

Ynpyroe u HEynpyroe coyaapeHus..
Hentpansupii  ymap. AOCOIIOTHO
Heynpyrui ynap. AGCOJIIOTHO ynpy-
Ui yjap.

ITlp.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

4.4

N3ydeHue 3aKOHOB MOCTYMATEIBHO-
ro nBWXKeHWs V3ydeHue AMHAMHUKH
BpAaIaTEeIbHOTO JBUKCHUS C MOMO-
mipio MasiTHrKa ObepoOeka.

Masruuk Makcsemna. Onpenesnenue
MOMEHTa HMHEPIUHU TElI W MPOBEpKa
3aKOHA COXPAHCHUS SHEPTHH.
[IpoBepka 3aKOHOB COXpaHEHHS UM-
MyJIbca W SHEPTHH TIPH COyJapeHHUH
TeJL

Onpenenenne yCKOPEHUs CBOOOJ-
HOTO TAaJCHWs MPHU MOMOIIU Mare-
MaTHYECKOTO MasTHHUKA.
OmnpenencHne IWHAMHYECKON Bs3-
KOCTH JKHIKOCTH 1o MeToxy CToKca.

JIab.

10

OIIK-1

J1.1, J11.2,
JI2.1, J12.6,
M3

Pazbop
M aHa-
JIN3 KOH-
KOHKpET
KpeT-
HEIX CH-
Tyanuit

4.5

MomeHT CuIbl 1 MOMEHT nMITyJibCa
OTHOCHUTCIIPHO HCIOABH)XHOTI'O Ha-
yaja. 3aKOH HM3MCHEHHS MOMEHTA
HUMITYyJIbCa. 3aKkoH COXpaHCHUA MO-
MCEHTa UMITYyJIbCa. I[BI/I)KCHI/IC B IIOJIC
LHCHTPAJbHBIX CHUJI.

Jlek.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

Pazgen 5. JMHAMMKA BPA-
IMATEJIBHOT'O IBUKEHUA
TBEPJIOT'O TEJIA

5.1

Crenenu c¢BobOonapl. OO000LIEHHBIE
KOOpaMHAThL. UKCio CTeneHed CBo-

Jlek.

OIIK-1

JI1.1, J11.2,
2.1, J12.6




0oxpl TBepHoro Tena. Bparienue
TBEPJIOTO Tella BOKPYT HETOIBIIK-
HOM och. OCHOBHOM 3aKOH JWHAMH-
KH BpaIiaTeJIbHOTO IBIKEHHUS TBEP-
noro tenma. Teopema Illreitnepa.
ITimockoe nBmxkenue. KnHetnueckas
SHEPTHUS BPAIIATEIHHOTO JIBUKCHHS.
Pabora w MOIIHOCTH TpH Bpalia-
TelnbHOM nBMKeHuu. Ilnockoe nBu-
JKEHUE.

Pazgen 6. MEXAHUYECKHUE
KOJIEBAHUSA 1 BOJIHbI

6.1

l'apmonnueckne koneOaHus. Bek-
TOpHasl IuarpaMMa rapMOHHYECKOTo
konebanus. KommiekcHas ¢dopma
npejcTaBicHus koebanuii. Croxe-
HUEe KoylebaHWi. MaremaTHyecKuii
MasTHUK. [Ipy>KMHHBIII MasTHUK.
CBobOonmHBIE 3aTyxaromue KoJjeba-
HUSA. BruiHyX7IeHHbIE KonleOaHUs.
Peszonanc. BonHOBBIE TpOIIECCHI.
VYopyrue BoiHBl B cpenax. IIpo-
JIONbHbIE U TIONEPEYHBbIE BOJIHBL.
VYpasHenue Oerymieil BonHbl. Dazo-
Bas CKOpOCTb. BomnHOBOe ypaBHe-
Hue. IlpuHnun  cynepno3unum.
I'pynnosas ckopocts. CTosiuue BOJI-
HBL. 3BYKOBBIC BOJNHEL DddekT Jlo-
Iepa.

JIek.

OIIK-1

JI1.1, J11.2,
JI2.1,J12.6

Pazgen 7. CTATUCTHUYECKASA
OU3UKA U TEPMOJUHAMMU-
KA

7.1

OCHOBHBIE TIOHATHA TEPMOIMHAMU-
KM ¥ cTaTUCTHYecKor ¢u3nku. Ilep-
BOE HAaYaJl0 TEPMOJAWHAMHKH H H30-
TIPOTIECCHI.

Jlek.

OIIK-1

JI1.3, JI1.4,
J1.5, J12.1,
JI12.6

7.2

Bropoe Havaao TepMOIMHAMUKH.
Peanbubie rasel. dazoBbie mepexo-
ITBL

DJIEMEHTBI CTATUCTUICCKON (PH3HKH.

Jlek.

OIIK-1

JI1.3, JI1.4,
JI1.5, J12.1,
J12.6

Paznea 8. JIJEKTPOCTATHKA

8.1

OnexTpudeckuil 3apsa.  3aKoH Ky-
noHa. HampspkeHHOCTh dJIeKTprde-
ckoro mnoiisi. [lpuHumn cynepmnosu-
uuu sJeKkTpudeckux mnojed. Ilorok
BEKTOpa HamnpshKeHHOCTU. Teopema
Taycca. PaboTa cut 35IeKTpU4eCcKOro
nosisi. [loreHuman snexkTpocraThue-
ckoro mois. Llupkynsinust BekTopa
HaNpsHKEHHOCTH. Teopema 0 IMUpKY-
nsiud. CBSA3b MEXKIY HalpsOKEHHO-
CTBIO DJICKTPHUYECKOTO IOJII W TIO-
TEHIIAAJIOM.

Jlek.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

8.2

[IpoBomHUK BO BHEUIHEM JJIEKTPO-
CTaTUYECKOM ToJe. DIeKTpudecKas
e€MKOCTh. JHeprus 3apsHKEeHHOTO
MPOBOJHKUKA, CUCTEMBbl MPOBOJHU-
KOB U KOHJEHcaTopa. OHeprus
anekTpuyeckoro moyst. OO0beMHas
TUIOTHOCTb YHEPTUU DJIEKTPUUECKOTO
T0JIs1 B IMDJIEKTPUKE U B BAKyyMe.

Ilp.

OIIK-1

J1.1, J11.2,
JI12.1, J12.6

8.3

OneKkTpuuecKuil AUNONIb. DIEKTPU-
yeckoe noje aunons. IlomspHele u
HEMoJIApHble OuAAeKTpuku. Iloms-
puzamust  OWAJIEKTPUKOB. BekTtop
HOJIPU30BAHHOCTH. Hanpsoxen-
HOCTb 3JIEKTPUYECKOTO IOJsI B M-

Jlek.

OIIK-1

JI1.1, J11.2,
JI2.1,J12.6




aJeKTpuke. JudnexTpuyueckas mpo-
Hunaemoctb. Teopema I'aycca mis
moJist B AvdaekTpuke. CBA3b BEKTO-
POB  DJIEKTPUYECKOTO  CMEIICHHUS,
HaNPSOKEHHOCTH M TIOJISIPU30BaHHO-
cti. ['paHWYHbBIC YCIOBHS ISl BEK-
TOPOB DJIEKTPUIECKOTO CMEIICHHS H
HaANPS>KEHHOCTH.

8.4

OnexkTpocTaTUdeckoe MoJe B Ba-
kyyMme. 3akoH Kynona. Teopema I'a-
ycca u ee npumeHenue. IloreHnuan
3MEKTPUUECKOTO MO,

ITlp.

OIIK-1

JI1.1, J11.2,
2.1, J12.2,
2.3, 2.4,
J12.5, J12.6

Pa36op
¥ aHa-
JIN3 KOH-
KOHKpET
KpeT-
HEIX CH-
Tyanuit

8.5

DIIEKTPOU3MEPHUTEITLHBIE IPUOOPHI.
3aKOHBI IOCTOSIHHOTO M IIEPEMEHHO-
ro TOKAa.

DNICKTPOMArHUTHBIC BOJHEI.

HexkoTopble apyrue CTeH bl

JIa0.

OIIK-1

J1.1, J11.2,
JI12.1, JI2.6,

Pasz6op
M aHa-
JIN3 KOH-
KOHKpET
KpeT-
HBIX CH-
Tyanuit

Paznen 9. IOCTOSIHHBIN
JIEKTPUUYECKUN TOK

9.1

VYcioBus CymiecTBOBaHHS MOCTOSH-
HOTO AJeKTpuyeckoro Toka. Cuia u
TUTOTHOCTh TOKAa. Y paBHEHHE Herpe-
peiBHOCTH. 3akoH Oma mjisg OJHO-
POTHOTO ydYacTKa IeNH. JEKTPO-
JIBIDKYIIAS CHJIa U HampsDKeHHe. 3a-
koH OMa a7 HEOZHOPOIHOTO yda-
ctka nenu. IIpaBuma Kupxroda.
IIpumMepsl pacdera pa3BETBICHHBIX
JNEKTPUYECKUX IIEeTIEH C MOMOIIBIO
npaBun Kupxroda. Padora u moui-
HOCTb TOKa. 3akoH J[xoyns-Jlenna.

Jlek.

OIIK-1

J1.1, J11.2,
JI2.1,J12.6

Pazgen 10. TIOCTOSHHOE
MATHUTHOE ITOJIE

10.1

MarHuTHBII MOMEHT KOHTypa C TO-
KOM. MarHutHas MHAYKLUHS. 3aKOH
Awmmnepa. 3akon buo-Casapa — Jlamn-
naca. Ilone mnpsmoro Toka. Ilose
KpYyroBoro toka. Teopema O IUPKY-
JSIIAA BEKTOpPa MAarHUTHOM WHAYK-
uuu. [lone conenounpa. [lone Topou-
na. MarautHeii motok. Teopema
l'aycca. Pabota mepemerienust mpo-
BOJHMKA U PaMKH C TOKOM B Mar-
HUTHOM ToJe. J[eficTBUue MarHUTHO-
ro MoJsl Ha ABWKyuiics 3apsia. Cu-
na JlopeHna.

Jlek.

OIIK-1

JI1.1, J11.2,
JI2.1,J12.6

10.2

MarnuTtHoe nojie B BemiecTBe. Mar-
HUTHBIE MOMEHTHI aToMOB. Hamar-
HUYCHHOCTh Y HANpPsHKEHHOCTh Mar-
HUTHOrO Nojsi. TeopeMa 0 LHUPKYJIIs-
MU BEKTOpa HANPSHKEHHOCTH Mar-
HUTHOTO MOJs. BUABI MarHeTHKOB.
®eppomarnetuku. I[lpupoma dep-
poMarHeTu3Ma.

IIp.

OIIK-1

JI1.1, J11.2,
JI2.1,J12.6

10.3

[TocTostHHOE MarHuUTHOE IOJIE B Ba-
KyyMe. 3aKoHBI Bbuo-Cagapa-
Jlannmaca u Awmnepa. Teopema o
UPKYISIUH U €€ TPUMCHEHHS.

Ilp.

OIIK-1

JI1.1, J11.2,
2.1, 7122,
2.3, J12.4,
2.5, J12.6

Paz6op
M aHa-
JIU3 KOH-
KOHKpET
KpeT-
HEIX CH-
Tyanuit

Pazgen 11. JJIEKTPO/JUHA-
MHUKA




11.1 SIBnieHME 3JIEKTPOMArHUTHOM HH- JIek. 1 OIIK-1 JI1.1, JI1.2,
IyKUUHM. SIBIEHME CAaMOUHAYKLMH. J12.1, JI2.6
Toku npu pa3MblkaHuM Lenu. Toxku
IpH 3aMBIKAHWW [EeNH. OJHEPTH
MarHuTHOTO Tons. IlepBoe ypaBHe-

Hue Makcemta. Tok cwmemieHus.
Bropoe ypaBHeHue MakcBesa.
Tperbe U 4YeTBEpTOEC YypaBHEHUS
Makcgeinta. TlonHas cuctema ypas-
HeHnid MakcBemia B auddepeHnu-
aIbHOI (hopme.

Paznen 12. DJIEKTPOMATI -
HUTHBIE KOJIEBAHUSA "
BOJIHbBI

12.1 DNEKTPUUECKUA KoJie0aTeIbHBIN Jlek. 1 OIIK-1 JIT.1, JI1.2,

koHTyp. ®opmyna Tomcona. Cso- JI2.1, J12.6
OomHbIE 3aTyxarommue KoJeOaHus.
JIoOpOTHOCTH KOJI€0ATEIHEHOTO KOH-
Typa. BBIHYyXIECHHBIE >JEKTpHUe-
ckue Konebanusa. MeTox BEKTOPHBIX
nrarpaMM. Pe3oHaHCHBIE SIBICHUS B
KoyrebaTenbHOM KOHType. Pe3onaHC
HaNpsDKEHUH U pe30HAHC TOKOB.

12.2 | Ilomyuenue 3JIEKTPOMArHUTHBIX Jlexk. 1 OIIK-1 JI1.1, JI1.2,
BonH. [llkama 57eKTPOMarHUTHBIX JI2.1, JI2.6
BosiH. M3nyuenue nunoss. Ilpume-

HEHUE DJICKTPOMArHUTHBIX BOJIH.

12.3  |duddepenunansroe ypaBHEHUE Cp 17,75 OIIK-1 J1.1, JI1.2,
SJeKTPOMArHUTHON BOJHBI. DHeprus JI2.1, JI2.6
9JIEKTPOMArHUTHBIX BOJH. Bekrop
Ymoga — [loitHTHHra.

Paznen 13. IOAI'OTOBKA K
SAHATUAM

13.1 TlogroroBka K JIEKITMOHHBIM 3aHs- Cp. 9 OIIK-1 JIT.1, JI1.2,
TUSIMU. JI2.1, J12.6

13.2 | IloaroroBka k nabopaTopHBEIM pabo- Cp. 18 OIIK-1 JI1.1, JI1.2,
TaM. JI2.1, JI2.6,

M2
13.3 IToaroToBKa K MPaKTUYECKUM 3aHsI- Cp. 18 OIIK-1 JI1.1, JI1.2,
THSIM. J2.1, J12.2,
J12.3,J12 .4,
JI2.5, J12.6
13.4 | IloaroToBka K 3a4éry Cp. 9 OIIK-1 JIT.1, JI1.2,
J12.1,J12.2,
J12.3,J12.4,
JI2.5, J12.6
Pazgen 14. OIITUKA

14.1 CBeT Kak 3JeKTpOMarHUTHAs BOJIHA. Jlexk. 2 OIIK-1 JI1.1, JI1.2,
OTpakeHue W TPEIOMIICHUE DJIeK- JI2.1, J12.6
TPOMAarHUTHBIX BOJH Ha TPaHUIIE
pasmena aByx cpen. ['eomerpuue-
ckas omnrtuka. [loHATHE CBETOBOTO
ny4a. 3aKOHBI T€OMETPUYECKON OIl-

Tukd. lleHTpupoBaHHBIE ONTHYE-
ckue cuctemsl. Jlunszel. ®opmyna
TOHKOM JIMH3BL.

14.2 Wnrepdepenuns ceera. Korepent- Jlek. 2 OIIK-1 JI1.1, JI1.2,
HocTb. OmbiT FOnra. Murepdepen- JI2.1, JI12.6
U B TOHKUX IUICHKaX W IUIACTHH-

Kax.

14.3 Hudpakuus csera. [Ipuniun ['roii- IIp. 4 OIIK-1 JI1.1, JI1.2,

redca-Openens. Meroxn 300 dpene- JI2.1, JI2.6

nst. Iudpakmus OpeHenst Ha KpyT-
oM oTBepcTuH M nucke. dudpax-
must OpayHrodepa Ha IMETH U JH-
(hpakIIMOHHON perIeTKe.




14.4 | Ilonspuzauus cBera. AHaJINU3 TOJS- Ilp. 2 4 OIIK-1 JIT.1, JI1.2,
pU30BAaHHOTO cBeTa. Bujawl mospu- J12.1, J12.6
3auuu. EctectBeHHblil cBer. Ilomy-
YeHHE TOJIIPU30BaHHOTO CBETa. 3a-
KoH bproctepa. 3akon Maimoca.
14.5 BsanmoseiictBre cBeTa ¢ BEIIECT- JIa6. 2 10 OIIK-1 JI1.1, JI1.2,
BoM. Jlucmepcusi cBeTa. DIEKTPOH- JI2.1, J12.6
Hast TEOPHSI TUCTIEPCHH.
14.6 | Unarepdepenmus ceera. Korepenr- J1ab. 2 8 OIIK-1 JI1.1, JI1.2, 2 Pazbop
HocTh. Omeir FOHTa. UHTEpdEepen- JI2.1,J12.4, U aHa-
WS B TOHKHX IUIEHKAaX M IUIACTHH- J12.5, JI12.6 JIN3 KOH-
Kax. KOHKpET
KpeT-
HBIX CH-
Tyanuit
Paznen. 15.9JIEMEHTHBI CIIE-
IIUAJBHOM TEOPUH OTHO-
CUTEJBbHOCTHN
15.1 | IIpeobpazoBanust [aymnes. [Ipun- Jlex. 2 4 OIIK-1 JI1.1, JI1.2,
OWII OTHOCHUTEILHOCTH [ ammies. J12.1, JI2.6
[MocTymaTel TEOpUH OTHOCHUTEIHHO-
ctu. IIpeobpazosanus Jlopenna. 3a-
KOH CJIO’KEHHUSI CKOPOCTEH B PEIIATH-
BHCTCKON MexaHuke. Macca B HbIO-
TOHOBCKOW M DPENATUBUCTCKOU Me-
XaHHUKE. DHEPTHUsl, UMITYJILC B PEIisi-
TUBUCTCKON MexaHuke. (OCHOBHOE
YpaBHCHHE PEIIATUBUCTCKON JMHA-
Muku. Kunetndeckasi s3Heprus pens-
TUBUCTCKOW YaCTHIIbI.
Paznexn 16. JIEMEHTBI KBAH-
TOBOM ®U3UKU
16.1 KBanroBas ornruka. Jlex 2 4 OIIK-1 JIT.1, JI1.2,
JI2.1, J12.6
16.2 | DneMeHTHI KBAHTOBON MEXaHUKH. IIp. 2 4 OIIK-1 JI1.1, JI1.2,
JI2.1, J12.6
16.3 | 3akonsl TemioBoro usnyuenus. do- IIp. 2 6 OIIK-1 JI1.1, JI1.2, 2 Paz6op
To3dexr. Dpdext Komnrona. JI2.1,J12.4, U aHa-
J12.5, J12.6 JIN3 KOH-
KOHKpET
KpeT-
HBIX CH-
Tyauun
Paznexn 17. 9JIEMEHTBI A1EP-
HOM ®U3UKHU U ®U3UKH
SJIEMEHTAPHBIX YACTHUI]
17.1 DneMeHThl (PU3UKU ATOMHOTO Spa Jlek. 2 6 OIIK-1 JIT.1, JI1.2,
Y (PU3NKY JIEMEHTapHbIX YaCTHIL JI2.1, JI2.6
Paznen 18. IOAI'OTOBKA K
SAHATUAM
18.1 TloaroroBka K JEKIIMOHHBIM 3aHS- Cp. 2 9 OIIK-1 JIT.1, JI1.2,
TUSIMU. JI2.1, J12.6
18.2 | BrimosnHeHue KOHTPOJIbHOM paboTh Cp. 2 8,6 OIIK-1 JIT.1, JI1.2,
J12.1,J12.4,
JI2.5, J12.6
18.3 | IloaroroBka K 1abOpaTOPHBIM pa- Cp. 2 36 OIIK-1 JI1.1, JI1.2,
00TaM W NPAKTUYECKUM 3aHATHIM JI2.1, JI2.6

5. ®OHJI OEHOYHBIX CPEACTB

5.1. TlepeueHb KOMIETEHIHIi ¢ YKa3aHHEM 3TanoB uX opMupoBaHusi B Mpollecce 0OCBOEHHUsI 00pa30BaTeJbHOI MPOrpaMMbl

OCHOBHBIMY 3TanaMu (POPMHUPOBAHUS KOMIICTCHIIMI B paMKaX TUCIHUIUIMHBI BEICTYIIACT MOCICIOBATEIEHOE H3YYCHUE COJIepkKa-
TEJHHO CBS3AHHBIX MEXKIY COOOM pa3/iesioB (TeM yueOHBIX 3aHATHH ), KOTOpPBIE OTPaXXeHBI B pazjene 4.

Mannua OLICHKH Pe3yJabTaToB oﬁyqemm mo JTUCHHUIIJINHE

Koa koMm-
neTeHInH

Ilnanupyemble pe3yabTaThl 00y4eHUs!
(moka3zareyid OLlEeHUBAHUSI KOMIETEHIUI)

OneHoYHbIE C

€/ICTBA/(hOPMBbI KOHTPOJISI

Orm-
poc

Tecro-
BOE 3a-

Ortuer o
nabopa-

IToaro-
TOBKa

Komn-
TPOJIb-

Paz6op u
QHAITH3

DK3a-
men/




o JTaHWe TOpHOW | JOKIa- | Has pa- KOH- 3a4er
T€O- pabote JIOB bora KpPETHBIX
pun cuTya-
U
3HaeT + + +
OMNK-1 yMmeer + + + +
BJajeeT + +

5.2 Tloka3aTeJiu U KPUTEPHHU OIEHUBAHUSI KOMMETEeHIIHIA

KPUTEPUHN ®OPMHUPOBAHMUS OIEHOK ITO TEKYIIEMY KOHTPOJIIO (OITPOC 11O TEOPHUN)

«OT1anano» (5 0aJUIOB) — MOMYYarOT 0OYYaIONIMECcs ¢ MPaBUJIBHBIM KOJIHMYECTBOM OTBETOB HA 3a/1aBacMbIC BOMPOCHI — HE
MeHee 95% ot obmiero 00bEMa 3aTaHHBIX BOIIPOCOB.

«Xopomo» (4 6amra) — MOTYYar0T 00yJaroNIrecs ¢ MPaBUIBHBIM KOJTMIECTBOM OTBETOB Ha 3a/1aBaeéMbI€ BOIIPOCHI — HE Me-
Hee 75% ot obmiero 00bEMa 3aTaHHBIX BOTIPOCOB.

«Y10BJIeTBOPUTENBHO» (3 Oamna) — moxydaioT oOyJaromuecs: ¢ IPaBHIBHBIM KOJIHYECTBOM OTBETOB Ha 3a7aBaeMBIE€ BO-
npocsl — He MeHee 50% oT obmiero 00bEMa 3aJaHHBIX BOIIPOCOB.

«HeynosierBoputeasHo» (0 6aI0B) - MOTYYIar0T 00y4aroImnecs ¢ IPaBIIIBHBIM KOJIMYECTBOM OTBETOB Ha 3a/1aBaeMbI€ BO-
npockl — MeHee 50% oT obriero 00bEMa 3aJaHHBIX BOIPOCOB.

KPUTEPUHA ®OPMUPOBAHUS OILIEHOK ITO BBIITOJIHEHUIO TECTOBBIX 3A TAHUM

«OT1auuno» (5 6ayuIOB) — IMOJYYaIOT 0OyYArONIMecs: ¢ IPaBHIbHBIM KOJMYECTBOM OTBETOB Ha TeCTOBBbIE Bompockl — 100 —
90% ot o0miero 00bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 6amia) — mony4aroT o0ydaromuecs ¢ MPaBUIEHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHl — 89 — 70%
oT 001Iero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Y10BJ1eTBOPUTEIbHO» (3 Oaiia) — noyry4aroT 00y4Jarolmuecs ¢ NPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI
— 69 — 40% ot obmiero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBaersopureasno» (0 6a10B) - Moay4aoT 00ydaromuecs: ¢ NPAaBUIBLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIE BO-
mpockl — MeHee 39% oT o6rmIero 00bEMa 3aJJaHHBIX TECTOBBIX BOITPOCOB.

KPAUTEPUHA ®OPMHUPOBAHUSA OIIEHOK IO 3AIIIUTE JABOPATOPHOM PABOTHI

«3a4YTEeH0» MOJYYa0T 00YJArONIUeCs, BHITOJHUBIINE BCe (PU3MUCCKUEC U3MEPEHHUS B COOTBETCTBUE C TPEOOBAHHUIMU JIabOpaTOp-
HOM pabOTHI, TPaBUIHHO BBHIITOJHHUBIINE BCe HEOOXOAUMBIE PACUETHI IT0 00paboTKe pe3yabTaTOB H3MEPEHUN B COOTBETCTBHE C TPebo-
BaHUSIMH J1TAa0OPAaTOPHO# paboThl, 0(POPMHUBIIKE OTYET O BHIMOJHCHUH Ja0OPATOPHOI paObOTHl B COOTBETCTBUU C MPEAbSBISCMBIMU
TpeOOBaHUSIMHU, B KOTOPOM IIPEJCTABICHBI BCE PE3YJIbTaThl U3MEPEHUH, ClIe/IaHbl BCe HEOOXOAMMBIE pacueThl 0e3 apudMeTHIecKux
ouIMOOK, clieslaHbl 0000IIaloIINe BHIBOIBI, a TAK)KE I'PaMOTHO OTBeTHBIINE Ha 60% M OoJiee TEOPETHUECKUX BOIPOCOB MPEIojaBaTe-
JIS TIO TEMe TaHHOU T1abopaTopHOil paboTEHI.

«He3auTeH0» MOJIy4ar0T 00YYAONINECs, HS BBHIMOJHUBIINC BCe (PU3MUCCKUE M3MEPEHUSI B COOTBETCTBUE C TPeOOBaHUSAMU J1a00-
paTopHOil paboThI, MO0 HE BHINOIHUBIINEG MPABUIBHO BCE HEOOXOIUMBIC PACUCTHI IO 00pabOTKE pEe3ylbTaTOB M3MEPCHHUN B COOT-
BETCTBHUE ¢ TpeOOBaHUAMU 1abOpaTOPHOI pabOTHI, JINOO HE OPOPMUBIIKE OTUET O BHIMOJTHEHHUH JIAOOPATOPHON PabOTHI B COOTBETCT-
BUU C MPEIbIBISCMBIME TPEOOBaHUSMHU, JIUOO HEe oTBeTHBIIHME Ha 60% U OoJice TEOPETUYESCKUX BOIPOCOB MPEIOAABATEINS [0 TEME
JTaHHOH J1ab0paTOpHO pabOTEI.

KPUTEPUU ®OPMUPOBAHMNS OLIEHOK 11O IOJAI'OTOBKE JOKJIAJIOB

«OtauuHo» (5 6amioB) — oOydaromuiicss mokasan TyOOKHe 3HAHWS MaTepraia 10 MMOCTABJICHHBIM BOTPOCAM, TPaMOTHO,
JIOTUYHO €T0 U3JAraeT, CTPYKTYPUPOBAJ U IETAIN3UPOBal HHPOPMAIHIO, HHPOPMAIHS TIPEeICTaBIeHa B TIepepabOTaHHOM BH/IE.

«Xopomo» (4 6amra) — 0OyJaroIMACS TBEPIO 3HAET MAaTEpPUAIl, TPAMOTHO €Tr0 HM3JIaraeT, He JOIyCKAeT CYIIEeCTBEHHBIX He-
TOYHOCTEH B OTBET HAa BOMPOCHI, PEJCTABISICT HATJISIIHBIA MaTepHall, IOMOTAOIINIA CIYIIATENISIM 3alIOMHUTh OCHOBHBIC ITyHKTHI BBI-
CTYILICHUSL.

«Y10BJIETBOPUTEJIBLHO» (3 Oanma) — oOyJaronuiicss UMeeT 3HaHUSI OCHOBHOT'O MaTepHalia 1o IMOCTABJICHHBIM BOTIpOCaM, HO
HE YCBOWJI €ro JeTalieil, J0MmyCcKaeT OTeIbHbIC HETOYHOCTH.

«HeynosJjierBoputebHo» (0 60amioB) — o0yJaromuiicss JomyckaeT TpyObie OIMMOKHA B OTBETE Ha IOCTABJIICHHBIE BOIIPOCHI,
JEMOHCTPHPYET OTCYTCTBUE HEOOXOAMMON HH(POPMAIMH B IPE3CHTALIUH.

KPUTEPUU ®OPMUNPOBAHUSA OLIEHOK 11O BBIITIOJIHEHUIO CAMOCTOSATEJBHBIX KOHTPOJIBHBIX PABOT

«OT1amyHo» (5 6amoB) — cTaBUTCS 3a pabOTY, BEIIOJIHEHHYIO TTIOJTHOCTEIO 0€3 OIMOO0K M HEJJOYETOB.

«Xopomo» (4 6anma) — cTaBUTCA 3a pabOTY, BRITOJHEHHYIO IOJTHOCTHIO, HO TIPY HAIWYHHK B HEH He Oosee ofHOM HerpyOoi
omuOKK ¥ OAHOTO HejoveTa, He OoJiee TpeX HeIOYETOB.

«Y10BJIETBOPUTEJIBHO» (3 0ajuta) — cTaBUTCS 32 pabOTy, €ClIi 00yJaroNIHiics MpaBUILHO BBHITIONHWII HE MeHee 2/3 Bcel pa-
00TbI WM JOIYCTHII He OoJiee 0JIHOM rpy0oil OMMOKK U JBYX HEJOYETOB, HE Oosiee OHOM rpyOOi M ojHOW HErpy0Ooil ommoOKH, He
Goiiee Tpex HErpyObIX OMINOOK, OJTHOI HerpyOOi OMIMOKK M IBYX HEJIOYETOB.

«HeynoBaersopureasno» (0 6amioB) — craBuTCs 32 pabOTy, €CIM YUCIO OMIMOOK M HEJIOYETOB MPEBHICKMIIO HOPMY JUIS
OLICHKH 3 WJI ITPaBHIILHO BBHITIOJIHEHO MeHee 2/3 Bcel paboThl.

Bunasr ommboxk:

- TpyOble OMMOKH: HE3HAHWE OCHOBHBIX TMOHATHH, MpaBwi, (GOPMYI;, HE3HAHHWE NMPUEMOB pPEIICHUS (QU3NISCKUX 3ajad;
OmMOKH, ITOKA3bIBAIOIINE HEMIPABWIHHOE IOHUMAHHE YCIOBHS IPEAIOKEHHOTO 3aaHHsL.

- HerpyOBble OIMOKN: HETOYHOCTH (POPMYIHUPOBOK, ONIPEEICHUI; HepaluoHaIbHbIH BBIOOD X0/1a PELICHHS.

- HE/IOYETHI: HepallMOHAIbHBIEC TIPHEMBI PEIICHHUS 3a/1a4; apu(pMETHIECKHE OMIMOKHN B BEIYHCICHHUSX, €CIIM ATH OIIHOKN Tpy0o
HE MCKAXAIOT PEaIbHOCTH MOYYSHHOTO pe3ysbTaTa; OTACIbHbIC TOTPENIHOCTH B (JOPMYIHPOBKE BBIBOJOB TI0 Pe3ylIbTaTaM PELICHHUS;
HEOPE)KHOE BBIITOJIHCHUE 3a1aHMsL.




KPUTEPUU ®OPMHUPOBAHUS OLIEHOK I10 PA35OPY KOHKPETHBIX CATYALIMI

«Otanano» (5 OauioB) — OOydYaromuiics paccMaTpPUBAET CUTYAI[MI0 HA OCHOBE IEJIOCTHOTO TOJXOJMa W TNPUYUHHO-
CJIEJICTBEHHBIX CBsA3ei. D(PPEKTUBHO paco3HAET KITIOUYEBBIEC MTPOOIIEMBI M ONIPEIEISIET BO3MOXHBIC IPUIHNHBI UX BOSHUKHOBEHUS.

«Xopomro» (4 6ayuta) — oOyJaroIUiiCs JEMOHCTPUPYET BBICOKYIO MOTPEOHOCTh B TOCTHIKEHUH ycrexa. Onpesensier rias-
HYIO [IeJTb U TTO/ILIENH, HO He YMEET PacCTaBIATh IPHOPHTETHL.

«Y10BJIETBOPUTEJIBHO» (3 Oamra) — 00ydJalonIiiAicss HAXOAUT CBSI3W MEXIY AaHHBIMH, HO HE CIIOCOOeH 0000maTs pasHo-
poaHyIo HH(OpPMAIMIo U Ha €€ OCHOBE MpeIJIaraTh pelIeHus IOCTaBICHHBIX 3a/1a4.

«HeynoBerBoputebHo» (0 6ammoB) — 00yJarOMMNCS HE MOXET YCTAHOBHUTH IS ce0s M IPYTUX HAIIPaBICHHUE U MOPSIAOK
IIEMCTBHM, HEOOXOIUMBIE ISl JOCTHOIKEHUS €U,

KPATEPUUA ®OPMUPOBAHMS OIIEHOK ITO UTOI'OBOMY KOHTPOJIIO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIUU B ®POPME DK3AMEHA

K uTOroBOoMy KOHTPOIIO AOIYCKAIOTCSI 00OydJaronInecs, BEITIOHUBIINE U 3aI[UTHBIINE JTa00paTOpHBIE pabOTHI, TPEIyCMOT-
peHHBbIE Y4eOHBIM IUIAHOM HampaBiieHHs noArotoBku 23.05.03; a Taxoke BbInosHUBLIME Oosiee 60% 3a7aHMK MO CAMOCTOSTENLHOM
pabore Ha 1 u 2 Kypcax.

«OTauuno» (5 6aI0B) — 00yUAIOIIHMICS IEMOHCTPUPYET 3HAHHUE BCEX Pa3/ielioB M3y4yaeMOW JMCIMIUIMHBL: co/iepKaHue Oa-
30BBIX MOHATHN M (YHOAMEHTAIBHBIX MPOOJeM; YMEHHE H3JIaraTh MPOrpaMMHBII MaTepHall ¢ JeMOHCTpannueil KOHKPETHBIX IPHMe-
poB. CBoOOHOE BIIaIeHNE MaTepHUaAIOM TOJDKHO XapaKTEePHU30BaThCS JIOTHIECKON SICHOCTHIO M YeTKUM BHJICHHEM ITyTeH MPUMEHEHUS
TTOTyYSHHBIX 3HAHUN B IIPAKTHUECKON AEATEIbHOCTH, YMEHHEM CBSI3aTh MaTepPHall ¢ APYTUMH 00TaCTIMHU 3HAHUS.

«Xopomo» (4 bamta) — oOyJaromuiicss JEeMOHCTPUPYET 3HAHHS BCEX Pa3/IeNIOB N3y4aeMOil TUCIUIDINHEL: co/iepkaHue 0a3o-
BBIX ITOHATHH M (yHIaMEHTAIBHBIX Po0eM; IpHoOpes HeoOX0MMbIE YMEHUS 1 HaBBIKH, OCBOWJI BOIIPOCHI IPAKTHYECKOTO IpHMe-
HEHUS TIOJIY9CeHHBIX 3HAHWH, HE JOIMYCTHI (PaKTHUECKHUX OMIMOOK NPH OTBETE, JOCTATOYHO IOCIEAOBATENBFHO W JIOTHYHO HM3JIaracT
TEOpEeTHYECKUI MaTepHal, JOIycKas JIMIIb He3HAUNTEbHbIE HAPYIICHHS MOCJIE0BATEIILHOCTH M3JIOKEHHUS] U HEKOTOPbIe HETOYHO-
ctu. TakiuM 00pa3oM JaHHAs OIIEHKA BHICTABIISICTCS 38 NPABHIIbHBINA, HO HEJIOCTATOYHO MOJIHBIH OTBET.

«YnoBaerBopuTeabHO» (3 O0amna) — oOy4aronMicsl IEMOHCTPUPYET 3HAHWE OCHOBHBIX PAa3JIeIOB MPOrPaMMBbl H3y4aeMOro
Kypca: ero 0a30BbIX MOHATHH W (yHIaMEHTAIBHBIX MpobieM. OqHAKO 3HAHUE OCHOBHBIX MPOOJIEM Kypca HE MOAKPEIUISIOTCS KOH-
KPETHBIMH MPAaKTHIECKUMHU IpUMepaMy, He MOHOCTBIO PACKPHITa CYITHOCTh BOIIPOCOB, OTBET HEAOCTATOYHO JIOTWYCH U HE BCETIa
MOCTIeIOBATENEH, TOMYIIEHBI OIIMOKH M HETOYHOCTH.

«HeynoBsieTBopuTebHO» (0 6aJUTOB) — BBICTABIISIETCS B TOM ClIydae, KOTJa OO0yJaronIuiicss TeMOHCTPUPYET GparMeHTap-
HBIC 3HAHWS OCHOBHBIX Pa3JeJIOB IPOrpaMMBI H3Y4aeMOro Kypca: ero 0a3oBbIX HOHATHH M QyHIaMeHTaNbHBIX PoOIeM. Y dK3ame-
HyeMOro cia00 BBIpa)K€HA CIIOCOOHOCTh K CAMOCTOSITEIHHOMY aHAJUTHICCKOMY MBIIUICHUIO, IMEIOTCS 3aTPYIHECHUS B M3JI0KCHUHN
MaTepHala, OTCyTCTBYIOT HEOOXOAMMBIC YMEHUS M HaBBIKH, JOMYIIEHBI IpyOble OMIMOKK 1 HE3HAHWE TEPMUHOJIOTHH, OTKA3 OTBEYaTh
Ha JJONOJIHUTEJIbHBIC BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOJUMO IS ITOJTYYEHUS! MTOJI0XKUTEIBHON OLICHKH.

KPUTEPUU ®OPMUPOBAHMS OLIEHOK 11O UTOI'OBOMY KOHTPOJIKO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIUU B ®OPME 3AYETA

«3a4TeHo» - 00YJAIOLIHMIACS JEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/IeNiOB POrpaMMbl H3y4aeMOTo Kypca: ero 0a3oBbIX IM0-
HATUH U (QYHIAMEHTANBHBIX Tpo0iIeM; mproOpen HeOOXOJUMBIC YMCHHS U HABBIKH, OCBOMII BOMPOCHI MPAKTUYECKOTO TMPUMCHEHUS
MTOTyYCHHBIX 3HAHUI, HEe TOMYCTWI (QaKTHYECKUX OIMIHUOOK MPH OTBETE, TOCTATOYHO MOCIEIOBATEIFHO U JIOTHIHO H3JIaraeT TEOPEeTH-
YEeCKH MaTepHal, JOITyCKas JIUIIh HE3HAUNTEIbHBIC HAPYIICHHUS TIOCIEJOBATEIEHOCTH H3JIOKEHHUS M HEKOTOPHIC HETOYHOCTH.

«He 3a4TeHO0» - BBICTABISETCS B TOM Cilydae, KOrJa OOy4YaroIluiics IeMOHCTpUpPYET (hparMeHTapHbIe 3HAHHS OCHOBHBIX
Pa3IenoB MpOrpaMMBbl U3y4aeMOoT0 Kypca: ero 0a30BbIX MOHATHI U (yHIAMEHTABHBIX MPOOJIeM. Y 9K3aMEHYeMOro C1ab0 BEIpaKeHa
CIOCOOHOCTh K CaMOCTOSITEIIPHOMY aHAJIHTHYECKOMY MBIIUICHUIO, UMEIOTCA 3aTPyIHEHHS B HM3JIOKCHHWU MaTephalia, OTCYTCTBYIOT
HEOOXOIMMBIE YMEHUS U HABBIKH, JOIYIICHBI TpyOble OMMOKHN M HEe3HAHNWE TEPMUHOJIOTHHN, OTKA3 OTBEYATh HA JOTOJIHUTEIbHBIC BO-
MIPOCHI, 3HAHNE KOTOPBIX HEOOXOAUMO IS TIOTYUEHHS TOJIOKUTEITFHON OIECHKH.

5.3 TunoBble KOHTPOJIBHBIE 3aJaHMS IJIsI OLIeHKH 3HAHU, yMeHH i, HABLIKOB U (HJIH) ONBITA eI TeTbHOCTH

MEPEYEHB BOITPOCOB K 3AUETY HA 1 KYPCE (1 cemectp)

1. Cucrema otcuera. [IpoliicHHBIN yTh U NepeMeleHre. Painyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHUS U CBSI3b MEKIY
HuMH. CpeHsIsl CKOPOCTh U Cpe/iHee YCKOpeHue. TaHreHIIMaIbHOS U HOPMAJIbHOE YCKOPEHHS U HX CBSI3b CO CKOPOCTBIO.

2. JIBWKeHHE YaCTHUIIBI [0 OKPYKHOCTH. BEKTOPHI yrita moBOpOTa, YIIIOBOW CKOPOCTH U YIIIOBOIO YCKOpEHUs. CBA3b MEXIy YIiIo-
BBIMH ¥ TTHEHHBIMH BEJIMYUHAMU.

3.  Tlepssrii 3akon HerotoHa. [Torsitre maccel. Bropoit 3akon HetoTona. [Tonstue cuibl. Crnoxxenue cwt. TpeTwii 3akoH HeroToHa.
I'paHuIBI TPUMEHUMOCTH KJIACCHYECKOTO CII0CO0a OTMCaHMS JBIKEHHS JYacTHII.

4.  OcCHOBHBIE CHIIBI B MEXaHHKE: CHIIBI BCEMHUPHOTO TSATOTEHHUS, CHIIBI TPEHUS CKOJBKEHHSI, CHIIBI COITPOTHBIICHUS, YIIPYTHE CHIIBL.

5. 3aKoH M3MEHEHHs U COXPaHEHUS UMITYJIbCAa MEXaHUIECKOI CHCTEMBI.

6. Lentp macc. OCHOBHOW 3aKOH MMOCTYMATEILHOIO ABMKCHHS [ICHTPA MacC.

7.  YpaBHeHUE IBHXKEHUS Tella IePEMEHHOM MacChl.

8. 3aKoH M3MEHECHUs KHHETHYCCKOW YHEPTUU CUCTEMBI. PaboTa ¥ MOIIHOCTS.

9. KoHcepBaTuBHBIC (TIOTCHIMANIBHBIC) U HEKOHCEPBATHBHBIC CUIIBL. [loTeHIManbHas SHeprus. CBs3b MeEXIy MOTCHIMAIBHOMN
SHEpruei 1 CUIIOn.

10. 3axkoH U3MEHEHUs U COXpAaHEHUS MOJHOH MEXaHUYECKOI SHEPTUU CUCTEMBI.

11. MoOMEHT UMITyJIbca MaTepPHATBLHOW TOYKA. MOMEHT MMITYJIbca MEXaHHIECKON cHcTeMbl. MOMEHT CHIIBI. MOMEHT UMITyJIbCa U
MOMEHT CHJIBI OTHOCHTEIBHO OCH.

12. 3akoH U3MEHEHUS U COXpaHEHUS MOMEHTA UMITYJIhCa MEXaHUIECKOW CUCTEMBI.

13. lleHTpanbHOE CTOJKHOBEHHE NIBYX YacCTHI[. AOCOJIOTHO yNPYyroe W abCOJIOTHO HEYNpyroe cToidkHoBeHHE. CKOPOCTH YaCTHI]
MIOCJI€ CTOJKHOBEHHUS.

14.  OCHOBHO¥H 3aKOH BpalaTeIbHOTO JBIKEHUS TBEPJIOTO TeJla BOKPYT HEIOABIKHOM OCH.




15.
16.
17.

18.
19.
20.

21.

22.
23.

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.

Onpenencane MoMeHT uHepiun. Teopema IlITelinepa.

MoMeHT HHEPIINU TOHKOTO CTEPKHSI OTHOCHUTEIHHO OCH, TIEPIIEHANKYIIIPHOIN CTEPIKHIO.

MoOMeHT MHEpIMHA OJHOPOIHOTO JTUCKA, OTHOCHTEIBHO OCH, MEPHIEHINKYISPHOI ITOCKOCTH IWCKAa M MPOXOIAMICH depe3 ero
HEeHTP.

MoMeHT HHEpIIH OAHOPOIHOTO IIapa, OTHOCHTENHHO OCH, MPOXOAAIICH depe3 ero HeHTp.

KuneTnuaeckas SHEpTHS BpaaTeI-HOTO ABMKCHUS TBEPHOTO TeTa.

WneanpHas xuakocts. CTamoHapHOE TEUEHUE WICATBHOHN XUAKOCTH. YpaBHeHHe bepHymm. Bsskas xuakocts. CUITBI BHYT-
PEHHETO TPEHUSL.

Hpunanun otnocutensHOcTH ['anunes. [IpeodpasoBanus ["amunes. [IpUHIMI OTHOCUTETBHOCTH B PEISTHBHCTCKOW MEXaHUKE.
IIpeob6pazosanus JlopeHma st KOOPMHAT M BPEMEHHU U UX CIICICTBUS.

PenstuBucTckuii umnynbc. [1oaHas 3HEprUus yacTHUIbL. JJUHAMHYECKIE U CTATUCTUYECKHE 3aKOHOMEPHOCTH B (DU3HKE.
Jedopmanus mpogoIbHOTO pacTsbKeHHs (cxkatws) TBepaoro tena. Hampsokenume. OTHocutenbHOe yuinHeHune. KoadduimenT
ynpyrocti. Monymns FOnra. 3akon ['yka amst pactspkeHus (coxatust). Jledhopmarms caBura TBEpIOTO Tena.

Omnpenenenne KoJieOaHW B MEXaHWMIECKOW cucteMe. ['apMoHWYeckue KoJieOaHus. YpaBHEHUE TAPMOHMUECKHUX KoJeOaHUH U
ero pemreHue. [ 'eoMerprieckas HHTEPIPETANS TAPMOHHIESCKIX KOJIeOaHMI.

Dopmyra CIIOKEHHUS JBYX TApMOHUIECKHUX KOJIeOaHHH.

IIpyXuHHBIA U MaTEMAaTUYECKUN MasiTHUKU.

Du3nuecKuil MagTHHK.

YpaBHEHUE 3aTYXaOIUX rapPMOHHYCCKIX KOJICOAHHUN M €ro pelIeHUe. Y CIOBHE CYIECTBOBAHUS 3aTyXarOIUX KojicOaHuil. Xa-
PAKTEPUCTHKH 3aTyXarOIIUX KOJIEOaHUM: YacTOTa, MePUol, K03 HUIMEHT 3aTyXaHus, JOrapUPMUUYCCKUIA TCKPEMEHT 3aTyXaHHUs,
JIOOPOTHOCTE.

YpaBHEHUE BBIHYKICHHBIX KOJICOAHUIT O] IEHCTBUEM TapMOHHYCCKH M3MEHSIOIICHCS BHEITHEW CHIIBI ¥ €T0 PEIICHUE.
SIBnenue pezonanca. Pe3oHancHas yacTora.

BomnnoBsle nBmkeHus. [lnockas cuHyconanpHasi BOJIHA. beryiue u cTosune BoaHbI. YacToTa, IIMHA BOJHBI, BOJTHOBOW BEK-
TOp, (ha3oBas CKOPOCTh.

IIpenmer TepmoarHaMuKi. OCHOBHBIE TIOHATHS M ONIPEENICHIS TEPMOJMHAMUKN (MaKpOCKONMYECKas CHCTEMa, BHYTPEHHNE 1
BHEIITHUE TTapaMeTpPhl, COCTOSTHHE, PaBHOBECHE, PABHOBECHBIE W HEPAaBHOBECHBIE COCTOSHMUS, IIPOIIECC, PABHOBECHBIE M HEPABHO-|
BECHBIE MTPOIIECCHI).

Ob6miee Hagano TepMoarHAMUKH. [IoOHATHE SMITMPHUIECKOH TeMIepaTyphl.

OCHOBHBIE TIOJIOKEHUSI KHHETHIECKOW TEOPHH MICANBHOTO Ta3a. Y paBHEHHE KWHETHIECKOH TEOPUH Ia30B IS TaBICHHUS.
PacnipenencHre 3HEPTUU MOJICKYJI IO CTEIICHSIM CBOOOIBI.

3akoH MakcBeia 0 pacripe/ieJICHUU MOJISKYJT HICATBHOTO T'a3a M0 CKOPOCTSM U SHEPTHSIM TEILIOBOTO IBUYKCHUSL.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

BuyTpeHHsIsI 3HEprusi TepMOIMHAMHUYECKOlN cucteMsbl. [lepBoe Havyano tepmoauHamMuku. @opmyna s pabOThl UAEaIbHOTO T'a-
3a. ['paduueckoe npencraBiieHre pabOTHI rasa.

TemnoeMKoCTh TEpPMOANHAMHYECKON CUCTEMBL. Y IeTIbHAS W MOJIAPHAS TEIUIOEMKOCTH. TeII0eMKOCTh B N30XOPHUUECKOM H H30-|
OapuueckoM mporieccax U CBI3b MEXITy HUMHU. BHYTpeHHsIS SHEPTUs HISaIFHOTO Ta3a.

AnmabaTtudecKkuil IpoIiecc u ero ypaBHeHue. PaboTa rasa mpu aanabaTunaeckoM mporecce.

ITonurponuyeckuii NpoUecc U €ro ypaBHEHUE.

WneanbHblil 1 peanbHbli ra3pl. YpaBHeHus MenaeneeBa-Knaneiipona u Ban-nep-Baanbca. BHyTpeHHsIs sHEprus peajbHOTO Ia-
3a.

Bropoe Havano TepMOJMHAMHUKY B Pa3IMIHBIX (POPMYITHPOBKAX.

Oo6patumbie U HeoOpaTumble npouecchl. [Tonstue suTponuu. CBolicTBa YHTpONUH. DOPMYIHPOBKAa BTOPOTO HAaYasa TEPMOJIH-|
HAMUKH C UCTIOJIb30BaHKEM NMOHATH SHTponuu. Teopema HepHcra.

DHTpoNHs UACANTBHOTO rasa.

TerunoBbie Mamunbl. KITJ[ TeniaoBoi MalvHel.

Hukn Kapno. KIT/] nukna Kapuo. Teopema KapHo.

CraTHCTHYECKUH CMBICT SHTPOIHH.

IEPEYEHD BOITPOCOB K 3AYETY HA I KYPCE (1 cemectp)

SHGKTpI/I‘IeCKI/Ie 3apsabl U UX CBOICTBa. 3aKOH KyJ’IOHa. HaHpSI)I(eHHOCTB QJICKTPOCTATUYCCKOIO IMOJIA. HpI/IHIII/IH CYICPHO3ULIHNHU DJICK-
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11.
12.
13.
14.
15.

TPOCTATUUECKUX TIOJIEH.
Teopema ["aycca A 37I€KTPOCTATHYECKOTO MOJISI B BAKyyMe.
IIpumenenue TeopeMsl ['aycca Kk pacueTy HEKOTOPBIX 3JIEKTPOCTATUUECKUX MOJIEH B BaKyyMe.
Hupkynsuus BEKTOpa HAMPSKEHHOCTH AJIEKTPOCTATUYECKOTro moJisl. Teopema o mupKymsuuu. [loTeHIMan 3JeKTpocTaTHuecKo-
ro nosig. CBsI3b NOTEHIMANIA U HAIPSHYKEHHOCTH.
Onextpuueckuil aunoib. [lone qumoss.
Huanextpuku. [onspusanus 1usnekTpukoB. Bektop nmonspuzanuu. HampspkeHHOCTH MOJIS B TUJIEKTPUKE.
Onexrpuueckoe cmemenne. Teopema ["aycca g BeKTOpa 2JIEKTPHYECKOTO CMETICHHS.
YcnoBus Ha TpaHUIlE pa3zesa ABYX TUIICKTPUIECKUX CPel.
[IpOBOHUKH B 3IEKTPOCTATUICCKOM IIOJIE.
OnexTpudecKasi eMKOCTh YeIMHEHHOTO MPOBOIHIKA. KoHAeHCAaTOPHI. DIEKTPOEMKOCTh KOHAEHCATOpA.
OHeprust CUCTEMBI 3aps/I0B, YEIMHEHHOTO MIPOBOIHIKA U KOHIECHCATOpa. DHEPTHS SIEKTPOCTATHIECKOTO TOJIS.
OneKTpuUecKuii TOK, CHIIa ¥ IIIOTHOCTH TOKA.
3akoH Oma. ConpoTHBIICHUE MTPOBOIHUKOB. PaboTa u MomHocTh. 3akoH Jxxoyinsa-JleHa.
CropoHHHUE CUITBL. DIEKTPOABMKYIIAs CUiia U HanpspkeHue. 3akoH OMa AJ1s1 HEOJTHOPOAHOTO YJacTKa 1IeTH.
[IpaBuna Kupxroda mist pa3BeTBICHHBIX LETICH.
DIEKTPONPOBOJHOCTL MeTayIoB. Hocurenu Toka B Metainax. HegoctaToyHOCT KilaCCHUECKON 3JIEKTPOHHON TEOPHH.
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DNEeKTpUUECKU TOK B BaKyyMe. TepMOdJIEKTPOHHASI YMUCCHSL.

Ypoenr @epmu. DneMEHTH 30HHOW TEOPHUH KPUCTAJIIOB. 30HHAS CTPYKTYpa YHEPTETHYECKOTO CIIEKTPa 3JEKTPOHOB TBEPIOTO
Tena.

MarHuTHOE TIOJIe U ero XapaKTepuCcTUKU. MarautHas HHIyKus. 3akoH brno-Caapa-Jlamiaca. MarHuTHOE TOJIe IBHKYIIIETOCS
3apsna. 3akon Ammepa. Cuna Jlopenna.

Teopema 0 IPKYISAIIHA BEKTOPAa MATHUTHOW MHITYKITHH.

IToTok BexkTOpa MarHuTHOM MHAYKIMU. Teopema ['aycca 11l BEKTOpa MArHUTHOM MHAYKLIMH.

MarnuTtHoe 1noJjie CoJIeHOUIa U TOPOUIa.

Pabora o nmepeMerieHuro MpoBOHNUKA U KOHTYPa C TOKOM B MArHUTHOM IIOJIE.

DHeprus MarHuTHOTO MOJISI.

MarnuTtHoe 1oJjie B BellecTBe. SIBIeHrne HaMarHuuuBanus. BeKTop HaMarHM4eHHOCTH.

BekTop MarHuTHOM MHIYKIMH B BEILIECTBE.

HanpspkeHHOCTP MarHUTHOTO TIOJISI. MarauTHasi BOCHIPUUMYNBOCTE M MarHUTHAS TIPOHUIIAEMOCTh. TeopeMa O IUPKYISIIH IS
BEKTOpa HANPSHKEHHOCTH MarHUTHOTO TTOJIS.

YcnoBus 11 MarHUTHOTO TI0JIS1 Ha TPAHUIIE Pa3Jiesia IBYyX MarHeTHKOB.

JlnamarHeTHKH W IapaMarHeTuku. GeppoMarHeTHKU U uX cBoicTBa. [Ipupoaa heppomaraernsma.

SIBieHue 3MeKTPOMarHuTHON HHAYKIWH. 3akoH Dapajiest v ero BEIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

WNHAYKTUBHOCTH KOHTYpA. SIBJICHNE CaMOMHIYKIINH.

Toxu npu pa3sMbIKaHUU W 3aMbIKaHUU 1enu. B3aumuast unaykuus. Teopema B3auMHOCTH.

BuxpeBoe anexktpudeckoe nose. Tok cMeleHus..

VYpaBHeHust MakcBesa A 3JIeKTPOMarHUTHOTO MOJISL.

KonebarenbHblil KOHTYp. Y paBHEHUE KOJIeOaHU B KOJICOATEILHOM KOHTYPE U €0 PEIICHHE.

BriHyXIeHHBIC 3JIEKTPUUSCKUE KOJIeOaHus B KOJIeOATEILHOM KOHTYpe. SIBIeHUe pe3oHaHca.

IlepemeHHbIN yeKTpUUEeCcKUil TOK. MOIIHOCTD, BbIAENIsI€EMas B LIETIH NIEPEMEHHOro Toka. J[elCTByIomMe 3HaueHUsl TOKa U Ha-
TIPSDKEHMS.

OnexTpoMarauTHeIe BOHEL uddepennnansnoe ypaBHeHNE 3JIEKTPOMAarHUTHON BOJHEI U eT0 pemenue. Bekrop [loituara.

MHNEPEYEHB BOITPOCOB K DK3AMEHY HA I KYPCE (2 cemecTp)
CBer Kak 3JeKTpoMarHuTHas BoiHa. OTpakeHHe U MPeOMIICHHE 3JICKTPOMAarHUTHBIX BOJIH Ha TPaHUIIE pa3Jiesia ABYX Cpel.
CaeroBble Ty4H. 3aKOHBI reoMeTpudeckoit onTuky. [Tpuanmm Oepma.
LenTpupoBanHsie ontudeckue cucteMsl. JInazel. @opmyna ToHKO# muH3bL. [locTpoeHe n300pakeHuid B JIMH3aX.
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. MHTEepdepeHnus cBera. Y ClIOBHE MAKCUMYMOB U MHHUMYMOB. MeTo-
JIbl HAOJTFO/ICHHSI MHTEP(EPEHIINH CBETA.
HuTepdepeHnus cBeTa B TOHKHX IJICHKAX M TUIACTHHKAX.
Konsia HeroToHa.
Judpakmnus cBeTOBBIX BOH. MeTo 30H OpeHens.
Hudpaxius Openens Ha KpyriioM oTBepcTHH U nucke. Crimpans Openenrs.
Hudpaxius Opayarodepa Ha 0JHOI mIenn.
Hudpaxmus Opayarodepa Ha AupPaKIHOHHON pEmIeTKE.
Hucniepcus cBera. DIEKTPOHHAS TEOPHS AUCTICPCHHL.
EcTecTBeHHBIH 1 TONIpU30BaHHBIN cBET. [lospu3alis cBeTa Ipu OTPaKEHUH U TPEIOMIICHHH Ha TPAaHUIIEC IBYX TUJICKTPUKOB.
ITonsipuzanus cBeta Npu MPOXOXKACHUU Yepe3 aHU30TPOMHbIE KPUCTAILIBI.
TerioBoe U3JIyueHUE U €TO XapaKTEPUCTUKHU.
3aKOHBI TEIUIOBOTO M3TyueHus (3akoHbl Kupxroda, Credana — bonpimana, Buna, popmysnst Penes-/xunca n [Inanka).
doror¢pexr. 3akoHbl HoTO3PPEKTa U UX 0OBACHEHHE C TOYKU 3PCHUS KBAHTOBOW TCOPHUHU CBETA.
D¢ddexr Komnrona u ero aneMeHTapHasi TEOPUsI.
PasButue npencTaBieHuii 0 CTPOCHUU aToMa. bopoBcKast TEOpHs BOJOPOIONOI00HOTO aTOMA.
KopnyckynspHo-BoJHOBOM Ayanu3M CBOWCTB BeulecTBa. BonHbl ae bpoiins u ux cBoicTBa.
CooTtHorieHne HeomnpeaeneHHocTel [ 'elizen0epra.
BoroBast pyHKINS 1 €€ CTATHCTHYECKUI CMBICI.
Obmiee ypasHenne lllpeaunrepa. Ypasuenne llpeaunarepa st cTalMOHAPHBIX COCTOSHUH.
YacTtuia B OAHOMEPHOM MOTEHIIUATIBHOM sIME.
IIpoxosxaeHne YacTUIIeH MOTEHIIMAILHOTO Oapbepa.
Bomopononono6Hbie aToMbl. DHepreTudeckue ypoBHU. [loTeHuansl Bo30yxacHus U noHu3amu. CoeKTpsl BOJOPOIONOI00-
HBIX aTOMOB.
HepaznuuumocTb 0fuHAKOBBIX YacThll B KBaHTOBOM Mexanuke. [Ipunuun [Taynu. CTpykTypa SHEpreTHuecKuX ypoBHEH B MHO-
TO2JIEKTPOHHBIX aTOMax.
Tunbl cBsA3€H SIEKTPOHOB B aTOMAaXx.
Monekyna Bopoponaa. @uznueckast Ipupoa XUMUUYECKOM cBsi3u. MloHHAs U KOBaJIGHTHAsI CBSI3HU.
OneKTpOHHBIE, KoJeOaTeIbHBIC U BPalIaTeIbHbIE COCTOSTHHAS MHOTOATOMHBIX MOJIEKYJ1. MOJIEKyIsIpHBIE CIIEKTPHI.
OneMeHTH KBaHTOBOW TEOPHH M3Iy4YCHHS. BBIHY)KICHHOE W CIOHTaHHOE M3TydeHHe (oTOHOB. [IpHHINT pabOTHI KBaHTOBOTO
TeHeparopa.
Crpoenne aToMHOTO siipa. Mozenu siapa. Sneprbie peakuun. 3aKOHBI COXPAHEHHS B SICPHBIX PEAKIIHAX.
PaaunoaxkTuBHbIe ipeBpamieHus saep. Peakuus sineprHoro nenenus. Llennas peakuus aenenus. SaepHslid peakTop.
DeMEHTapHBIE YACTULIBI U UX B3aUMOJICHCTBUSL.

Bomnpocsl Tekyumero onpoca

BOHpOCI)I TCKYHIICT'O OIpoca BI)IGI/IpaIOTCH 13 BOIIPOCOB K 3a4€Ty B COOTBETCTBUC C TeKyHICﬁ HpOfII[eHHOfI TEMOI.




I[OK.Ha,Z[BI UiIn COO6H.[€HI/IH MOTYT 3aCIIyIINBATHCSA BO BPEMS MPAKTHICCKUX 3aHATUH.

TunoBbIe TeMbI KOHTPOJIbHOH PadoThI
JIBmkeHHe B rpaBUTALMOHHOM MoJe. 3akoHbl Kemnepa.
T'upockomnst.
Heunepruansuslie cucteMsl orcdera. CHIbl HHEPILUU
Mertons! onpeaeneHus BI3KOCTH.
O ekt Txoyns — Tomncona.
KanmuisipHsle siBIeHNS.
OMHCCHOHHBIE SIBJICHHS M UX IPUMEHEHHE.
IIna3ma u ee cBOMCTBA.
YckopuTenu 3apsKEHHbBIX YaCTHII.
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OneKTpOHHasI ONTHKA.
Tonorpadus.
KBapkoBast MOJIeTIb 1 KJIacCU(HUKALIUS HJIEMEHTapHbIX YaCTHII.
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IIpuMepbI NpaKTHYECKHUX 32124

[MucromerHas myns npoOmita ABa BEPTHKAIBHO 3aKPEINICHHBIX JINCTa OyMard, paccTosHue / MeXIy KOTOpPHIMH paBHO 30 M.
[IpoGouna Bo BTOpOM JHcTe oka3zanack Ha h=10cM Huxke, yeM B niepBoM. ONpenesiuTh CKOPOCTh V MYJIH, €CIH K IIEPBOMY JIUCTY OHA
MOJJIeTeNa, IBUrasiCh rOpu30HTaNbHO. CONPOTHBICHHEM BO3/1yXa PEeHEeOpeyb.

BHHT a’pocaHeil Bpamaercs ¢ 4acTotoit n=360 Mun'. CKOPOCTH v MOCTYNATEILHOTO JBMKEHHS adpocaneii pasHa S4km/u. C
KaKO¥ CKOPOCTBIO U IBMKETCS OIWH M3 KOHIIOB BUHTA, €CJIN paanyc R BHHTA paBeH 1 mM?

Bpycok maccoii m,=5 KT MOXET CBOOOIHO CKOJB3HUTH 10 TOPU3OHTAIFHON MOBEPXHOCTH Oe3 TpeHns. Ha HeM HaxomuTcs npy-
roit Opycok maccoit m;=1 kr. Koa¢d¢uunent tpeHus cornpukacarommxcs noBepxHocreid 6pyckon f=0,3. OnpenennuTs MaKCUMaIbHOE
3HaUeHHE CUIBI F ., MPUI0KEHHOH K HIDKHEMY OpYCKY, IIPH KOTOPOH HAYHETCS COCKAIb3bIBAHUE BEPXHETO OpycKa.

Karep maccoit m=2 T Tporaercs ¢ mMecra u B TeueHue BpeMeHH T=10 ¢ pa3BHBaeT MpU ABMKEHUU 110 CIIOKOMHON BOJE CKO-
poctb v=4 M/c. OnpenennTs CHly TATH [ MOTOpa, CUHTast € MOCTOSIHHON. IIpHHAT CHITy CONPOTUBIICHUS F; ABUKEHHUIO MPOMOPIIHO-
HalIbHOM cKopocT; KoadduimenT conporusienus k=100 kr/c.

Kamenex CKOJIB3UT C HAUBBICIIEH TOYKHU KyInoJa, UMEIOUIETO (l)OpMy l'[OJ'IYC(bepI)I. KaKle Ayry Ol OIMIIET KaMEIICK, IMPEKIALC
YEM OTOPBETCA OT IMOBEPXHOCTHU Kynona? TpeHI/IeM npeHereqL.

Ha penbcax cTouT miatdopma, Ha KOTOPOH 3aKpeIuicHO opyaue 0e3 MPOTHBOOTKATHOTO YCTPOWCTBA TaK, YTO CTBOJI €rO pac-
MOJIOKEH B TOPH30HTAILHOM MMOJIOKEHHHU. 3 Opynusi IPOM3BOIAT BBICTPE BIIOJIb JKEJIE3HOAOPOKHOTO MyTH. Macca m, cHapsiia pas-
Ha 10 kr, 1 ero ckopocth u;=1 kMm/c. Ha kakoe paccTosiHue / OTKaTuTCs MIaTgopma Imociie BEICTpena, eciid K03 UIMEeHT COnpOoTHB-
nerns f=0,002? M, =20 T.

[ap maccoit m =200 T, nBIKyImuMicS co ckopocTbio vi=10 M/c, ynapsieT HeloABIKHEIH 1map maccoit m,=800 r. Yaap nps-
Moii, abcomoTHO ynpyruii. KakoBeI OyIyT CKOPOCTH V| U Vv, IApOB TOCKe yaapa?

Ha munuap HaMoTaHa TOHKAsl THOKAsk HepacTsDKUMAs JIGHTa, MacCOl KOTOPOH 0 CPaBHEHHIO C MACCOM IWIMHJIpA MOKHO TIPEHEOpEYb.
CBOOOIHBII KOHEI JIEHTBI IPUKPEIIN K KPOHIITEHHY W TPEAOCTABIIN LIMIIMH/IPY OIyCKaThes MO JACHCTBUEM CHIIBI TshkecTH. OnpenenuThb
JIMHEHHOE YCKOPEHHE ¢ OCH IWINHPA, ECIH LWIHHAP: 1) CIIOMIHOI; 2) HOMbIi TOHKOCTEHHBI.

[Tmatdopma B Buzme mucka paamycoM R=IM BpamiaeTcs 1o WHEPIHH C YaCTOTOH n=6Mus . Ha Kparo 1m1atopMbl CTOUT YeIIOBEK,
Macca m kotoporo pasHa 80 kr. C kakoi yactotoii 7 OyneT Bparuarhcst IaTopma, eciii 4esIoBeK Neperier B ee neHTp? MoMeHT uHepiu J|
rwiarpopmsl paer 120 kr-m”. MOMEHT HHEpIIHH YelOBEKA PACCUMTBIBATE KaK UL MATEPUATBHO TOUKIL.

Kapanmam mmHO# /=15 cM, mocTaBIeHHBI BEpPTHKAIBHO, TafaeT Ha CToJ. Kakylo yriioByIO CO M JIMHEHHYIO VCKOPOCTH OyaeT
MMETh B KOHIIE TaJIeHusT: 1) cepenMua Kapanyaia? 2) BepxHuid ero koHer? CIuTarh, 4TO TPEHHUE HACTOJBKO BEJTUKO, YTO HIDKHUM KOHEIl Ka-
paHzala He MPOCKAIb3bIBACT.

I'ennit maccoit m=100 r 6bUT U300apHO HArpeT TakK, YTo 0OBEM €ro YBEJIHMUYHUIICS B n=3 pa3a, 3aTeM BOJIOPO ObLT H30XOPHO
OXJIKIIEH TaK, YTO JABJICHHE €r0 YMEHBINWIOCH B n=3 pa3a. Haiitn u3ameHnenue AS 3HTPONMHU B XO/1€ YKa3aHHBIX MTPOIECCOB.

Kucnopox mMaccoit m=2 Kr yBeau4ui cBoii 00beM B =5 pa3 0JMH pa3 U30TEPMHUUECKH, APYroil — axuabarHo. Halitn n3mene-
HUSI HTPOIIMH B KQKJOM M3 yKa3aHHBIX IIPOIIECCOB.

WneansHbI NBYyXaTOMHBIN ra3 coBepmaeT ki Kapro. O0beMbl Ta3a B KOHIIE H30TEPMHUYECKOTO PACIIMPEHHs M B Hadaje
HM30TEPMHUUYECKOTO CHKAaTUsl paBHBI COOTBETCTBEHHO V=12 11 u V,=16 n. Haiitu KIIJl uuxina.

B mununape noj nopuiHeM HaxoautTces Bogopon maccoit m=0,02 kr mpu Temnepartype 7,=300 K. Bogopox cHauana pacuu-
puics anuabaTHO, YBEIMYUB CBOM 00BEM B IISITh Pas3, a 3aTeM OBLI CKAaT M30TEPMHUIECKH, IPUIEM 00BEM ra3a yMEHBIINIICS B IISATh Pas3.
Haiitu temnieparypy 7> B KOHIIE a1uabaTHOTO pacIIMPEHUs U TIOJIHYI0 paboTyA, COBEPLICHHYIO ra3oM.




DJeKTpuUecKoe Tojie co3qaHo aByMs TodedHbiMu 3apsmamu O,=10 aKim u O,= —20 uKi1, HaXoAsIMMHCA Ha PACCTOSHHUH
d=20 cm npyr ot apyra. OnpenenuTs HaNpsDKEHHOCTh E oM B TOUKE, yAalleHHOH OT mepBoro 3apsina Ha 7;=30 cM ¥ OT BTOPOTO Ha
=50 cm.

JIBe KOHIIEHTpHYECKUE METAJUINIECKHE 3apsKeHHbIe chepbl paanycaMu R;=6cMm u R,;=10 ¢M HECyT COOTBETCTBEHHO 3apsiIbl
0;=1 vKn u Q,=-0,5 uKun. Haiitn HanpsbkeHHOCTH E 110JIs1 B TOYKaX.OTCTOSIINX OT LIEHTpa cep Ha pacCTOSHUAX ;=5 cM, 1,=9 cMm,
r=15 cm.

ToHkoe nmoxyKoibLo paguycoM R=10 cM HeceT paBHOMEPHO paclpellesIeHHbIN 3apsij ¢ JIMHEHHOH moTHOCThIO T=1 MKKi/M.
B nierTpe xpuBH3HBI moirykonbna Haxoautes 3apsaa O=20 HKn. Onpenennuts cuiny F' B3aUMOJEHCTBUS TOYSUHOTO 3apsaa U 3apsoKeH-
HOTO MOITYKOJIBLA.

ITo npoBoaHuKy compoTuBicHHeM R=30M Te4eT TOK, CHJia KOTOPOTr0 paBHOMEPHO Bo3pactaeT. KomuuecTBoO Ternotsl O, BbI-
JIeIMBIIICECsT B IPOBOJHMKE 3a, BpeMst T=8 ¢, paBHO 200 k. OnpenenuTs KOJIMYECTBO AICKTPUIECTBA ¢, MPOTEKIIEEe 3a ATO BPEMsI IO
MPOBOHUK. B MOMEHT BpeMeHH, IPUHSATHIH 32 HaYaIbHBIN, CHJIA TOKA B TPOBOJHUKE PaBHA HYIIIO.

VcTouHnK TOKa 3aMKHYIIM Ha KaTyMmKy ¢ conpotuBieHneM R=10 Om u mHAyKTHBHOCTRIO L=l I'H. Halith 3akoH m3MeHeHUs
TOKA B L[ENH C TEYEHUEM BPEMEHH.

O/IC Gatapen akkyMyisaTopoB e=12 B, cuia Toka /KOpOTKOTO 3aMbIkaHus paBHa 5 A. Kakyio HauOOJbIIYI0 MOIIHOCTE Pk
MOYKHO IOJYYUTh BO BHELTHEH LIEIH, COEJMHEHHOM C Takoi Oarapeeit?

Karymika, HaMOTaHHass HA HEMAarHUTHBIA IUIMHApPUYECKHH Kapkac, uMmeeT N,=750 BUTKOB M MHAYKTUBHOCTh L,=25 MI'H.
UToOB! yBENWIUTh HHIYKTHBHOCTH KaTYyIIKK A0 L,=36 MI'H, 0OMOTKY C KaTYIIKH CHSUIH U 3aMEHIIN OOMOTKOW 13 60Jiee TOHKOH Ipo-
BOJIOKU C TAKMM pacyeToM, YTOOBI JJIMHA KaTyIIKH OcTajiach NpekHeld. OnpenesnTb 4nciio N, BUTKOB KaTYIIKH [10CJIE IEPEMOTKH.

WanyktnBHOCTh L KaTymku paBHa 2 MI'H. Tok wacroroit v=50 I'm, mpoTekaromuii Mo KaTymKe, U3MEHSIETCS 10 CHHYCOH-
JaneHOMY 3akoHy. Onpenenuts cpeasioro OJIC caMoMHAYKIUU <€, BOSHUKAIOLIYIO 32 UHTEpBall BpeMEeHH Af, B T€4eHUE KOTOPOTO
TOK B KaTYIIKE U3MEHSETCSI OT MUHIMAJIBHOTO JI0 MAKCUMAJIBHOTO 3HAUYCHUS. AMIUIMTYJHOE 3HaUeHHe crtbl Toka /;=10 A.

Konnencarop snextpoeMkoctpio C=500 n® coeanHeH mapaieNbHO C KaTyIIKoOW MmuHOH /=40 cM u Iuromaapio S cedeHus,
paBHoit 5 cm”. Katyka conepsxut N=1000 ButkoB. Cepreunnk HemarnuTHbii. Haiitu nepuos T koneGaHuii.

Karymka (6e3 cepaeunnka) amuHOM /=50 cM U muomanasio S| cedeHus, paBHOU 3 cM?, umeer N=1000 BUTKOB M COCIHHCHA
napaienbHO ¢ KOHAeHCaTopoM. KOHIeHCaTOp COCTOMT M3 ABYX IUIACTHH ILIOMAmbio S,=75 cM” Kaxias. Paccrosnue d Mexay ruia-
CTHHAMH paBHO SMM. J{mdnekTpuk — Bo3ayx. OnpenenuTs nepuon 7 kojebaHIi KOHTYypa.

[ToBepx BBHITYKJIOTO ChepudecKkoro 3epkaja paanycoM KpUBU3HEI R=2() cM HaJIWIN TOHKUH CIIoi BoAbl. ONpeaenuTh TITaBHOE
(hoKyCHOE pacCcTOosTHHE f TAKOH CHCTEMBI.

Ha ctone nexwut nmuct 6ymaru. JIyd cBeta, magaronuit Ha Oymary moj yriioMm €=30°, maeT Ha Hel cBeTsioe maTHO. Hackompko
CMECTHTCS 3TO IISITHO, €CIIM Ha OyMary IMOJIOKHTh IFIOCKOapaJUIEIbHYIO CTEKISIHHYIO IIaCTHHY TOJIIMHON d=5 cMm?

Ha ToHkuii crexknsHHbIA KiuH (n=1,55) nagaer HOpMaabHO MOHOXPOMAaTHYECKUH CBET. J|ByrpaHHBINH YroJ o MeX/1y IOoBepX-
HOCTSIMHU KJIMHA paBeH 2'. OnpeaenuTs JUIMHY CBETOBOW BOJIHBI A, €CIIH PacCTOSTHUE b MEXAY CMEXHBIMH HHTEP(EPEHIIMOHHBIMHU MaK-
CHMyMaMH B OTpaKeHHOM cBeTe paBHO 0,3 MM.

Ha nmadparmy ¢ KpyriabIM OTBEpCTHEM JHAMETPOM d=4 MM NajaeT HOPMAaJIbHO MapajIeNbHBIA ITy4OK JTydel MOHOXPOMATH-
yeckoro cera (A=0,5 mxm). Touka HaOMIOAEHUS] HAXOIUTCSL HA OCH OTBEPCTHS Ha pacctosHuM b=1 M ot Hero. Ckoibko 30H Ppenens
yKJIaabpIBaeTcs B 0TBepcTHH? TeMHOE MM CBETIOE MATHO MOIYYHTCS B IEHTPE AUPPAKIIMOHHONW KapTHHBI, €CIIM B MECTE HAOIIOCHUH
TTOMECTHUTH dKpaH?

Onpenenuts nmoteHIHMaIbHYIO 11, kuHeTHYecKyo 7' ¥ ONHYIO £ YHEpPTruH 3JIeKTPOHA, HAXOISIIETOCS Ha TIEpBOH opOuTe aTomMa
BOJIOPOJA.

IIpuMepsl TeCTOBBIX 3aJaHUI

1. ITpu BpamaTenbHOM ABIKEHUH HOPMAIIbHOE YCKOPEHUE PAaBHO
2
dv do . d*¢ . do V
PN ) R YO R ) Ry R
dt dt dt dt R
2. 3aKOoH COXpaHEHHs UMITYJIbCa BHITIOIHACTCS, €CIIN
A) cymMma BceX BHYTPEHHUX CHUII paBHA HYIIIO
B) cymma Bcex ckopocTeid paHa HYJIO
C)cymma 6cex 8HEWIHUX CUL PABHA HYTIO
D) cymMa BceX MOMEHTOB BHEIIHHUX CHJI paHa HYJIIO
E)npu neiicTBrM KOHCEPBATHBHBIX CHIL.

3. PaboTa B MexaHHKe paBHa

A) I(f . d§) B) I(F . dS)C) I (§ . dI7)D) Im -V - dt E) HeT mpaBWIBHOTO OTBETA.




4. TToHsITHE MOCTYIATEILHOTO JBHKCHUSL:

A) amo Osudicenue, npu KOMOPOM M0OAsL NPSIMASL, HCECTKO CEA3AHHASL C OBUICYUWUMCSL MENLOM, OCIAEMCsl NApAIeIbHOU C80-
eMy nep8OHAUATILHOMY NOIONCEHUTO.

B) ecnu npu ABMKEHUH Tejla KaKUe-In00 JIBE TOUYKH OCTAIOTCS HETIOABMKHBIMH

C) xorja Bce TOYKH Tella MePEeMEIIa0TCs B MapalIeIbHBIX TIOCKOCTSIX

D) Bpamenue Tena BOKPYT OCH

E) pesynbTupylorniee ABHMKCHHE TeIa

5. YacTora kojiebaHuii MaTEMAaTHYECKOrO MasiTHUKA paBHa

A)\/gB) %C)WD)WE)\/%.

6. [TepBriii 3akoH HeloToHa:

A) Cuna paBHa IPOM3BEACHUIO MACCHI TEJIa HA YCKOPEHUE

B) Cuibl, ¢ KOTOPBIMU B3aUMOJICUCTBYIOT JIBA TEJIA, YHUCICHHO PABHBI M MPOTHBOIOJIOKHBI TI0 HAITPABICHHIO

C) Besikoe Tenmo mpeOBIBaeT B COCTOSIHAH TTOKOSI, €CIIM CyMMa CHII, IeHCTBYIOIINX HAa HETO PaBHA HYIO

D) Cywecmeyrom maxue cucmemvl omcyema, OMHOCUMENbHO KOMOPbIX 8CAKOe Meio npedvisaen 8 COCMOSHUU NOKOSL Ul
|pa6HOMEPHO20 U NPAMONUHETIHO20 0BUICEHUA, NOKA 6030€LCMEUE CO CIOPOHbL OPYUX Mel He USMEHUM 9020 COCMOAHUSL

E) F=ma .

7. KoHCepBaTUBHBIE CUIIBL:

A) cunvl, pabomel KOMOPLIX He 3A8UCAM OM HOPMbL NYMU
B) cuinbl, paboThl KOTOPBIX 3aBUCAT OT (POPMBI ITYTH

C) cuibl TpeHus

D) cunbl TroTeHus

E) anekrpocTraTiyeckue CUIIbI

8. I[I/I(b(bePQHHI/IaHBHOG ypaBHEHHE 3aTYXafONNX KOJIeOaHwil:
A) X+wyx=0

B) ¥+2pB%+a)x= fcoswt

C) i+hkx=0

D) x=a,e” cos(at +¢)

5.4 . Ilpouenypsl olleHUBAHNUS 3HAHUI, YMeHUi, HABBIKOB U (/M) ONBITA AeATEIbHOCTH

OnucaHue npoueaypbl ONEHHBAHUS N0 TeKylIeMy KOHTPoIo «Onpoc no Teopuu / TecrupoBanue».

KoHTpOIb BBIMOIHEHHONH CaMOCTOSTENbHON pabOThl OCYHISCTBISETCS MHAWBUAYaJbHO, HA 3aHSITHSX, NMPH TECTUPOBAHHU;
MIPH 3TOM OICHUBAETCSI YPOBCHb OCBOCHHS O0YYaroIIerocss y4eOHbIM MaTEpHUATIOM, YMEHHE 00YYaIoIerocs UCIOJIb30BaTh TEOPETHU-
YECKHME 3HAHUS [IPY BIMOJHEHUH MPAKTUYCCKUX 33]1a4, 000CHOBAHHOCTh M Y€TKOCTh U3JI0KCHUS OTBETA.

TecTupoBaHue MO TUCHHUIUIMHE MTPOBOIUTCS C UCIIOJIB30BAaHHEM PECYPCOB AJIEKTPOHHON 00pa3oBarebHOM cpenbl «Moodley
(pexum moctyma: http://do.samgups.ru/moodle/). KoxmdaecTBo TecTOBBIX 3aaHUil W BpeMs 3amaercs cucteMmoil. Bo Bpems mposene-
HUSI TECTUPOBaHHS 00Y4aIOIIHECs MOTYT TIOJIb30BATHCS IPOTrPaMMOil UCIMIUIMHBI, CIIPABOYHON JINTEPATYPOi, KAJIbKYJISITOPOM.

Pesynbrar Kaxm0ro 00y4aroIerocs OeHUBAeTCs B COOTBETCTBUU C YHUBEPCAIBHOM KO, MPUBEACHHOW B YHKTE 5.2.

Onncanne npoueaypsbl ONCHUBAHUS «3aINTA JIA00PATOPHOIl padoThD.

OrieHUBaHUE UTOTOB J1a00PaTOPHON pabOTHI IPOBOJIUTCS MPETIOJaBaTeNIeM, BEJYIINM Ja00paTOpHbIe paboTHI.

[To pesynpTaTaM IPOBEPKH OTYETa 110 JIAOOPATOPHOI paboTe OOyUYaArOUIUICs JOIYCKaeTCs K €ro 3aluTe IPH YCIOBUH CO-
OJIr0/IeHHS TIEPEYHCIICHHBIX YCIIOBUIL:

— BBITIOJIHEHBI BCE 3a/IaHUS;

— OTCYTCTBYIOT OIIUOKH;

— 0)OpPMIIEHO B COOTBETCTBHH C TPEOOBAHHSIMH.

B Tom ciryuae, eciu copepkaHie OTIeTa HE OTBEYAeT MPEAbIBISIEMbIM TpeOOBaHHUAM, TO OH BO3BpAIIIaeTCs aBTOPY Ha A0pa-
60TKy. OOy4alomuiics TOJDKEH IepeaeaaTh OTYET C Y4eTOM 3aMeuaHuil. Eciin cCOMHEHUs BBI3BIBAIOT OT/AENBHBIE aClEeKThl OTYETa, TO
B ATOM Clly4ae OHH PacCMaTPUBAIOTCS BO BPEMsl YCTHOM 3alUTHI.

3amuTa oTYeTa MO JabOpaTOpHOW paboTe MpeAcTaBisieT COOON YCTHBIM IMyOJMYHBIN OTYET 0Oy4aromerocsi O pe3ysbTarax
BBINOJIHEHHS, OTBETHI Ha BOIIPOCHI NIPEMO1aBaTes.

OTBeT 00yJaromerocs OIEHNBAETCS MPETI0IaBaTeNIeM B COOTBETCTBUH C KPHTEPHUAMH, OIICAHHBIMU B ITyHKTE 5.2.

Onncanne npouenypsl OEeHNBAaHUSA «3alNTa KOHTPOJIbHOI PadoTh»y. OllCHUBaHKE MPOBOANUTCS BEAYIIMM IPEIOIaBa-
TeJIeM TI0 TaHHOW y4eOHOo# auctmiiuHe. [1o pe3ynbrataM MpoBepKH KOHTPOIHHOW paboThl 00yUJaIONTHICS JOMyCKaeTCs K €€ 3alluTe
TIPH YCIIOBUU COOIIOACHNS IEPEUNCICHHBIX YCIOBHH:

— BBIMIOJIHECHBI BCE 3a/1aHUS;

— ClIeJTaHBI BBIBOJIEL,

— OTCYTCTBYIOT OIIUOKH;

— 0)OPMIIEHO B COOTBETCTBHH C TPEOOBAHHSIMH.

B ToMm ciyuae, eciii paboTa He OTBEYAET MPEAbIBIIEMBIM TpeOOBaHMIM, TO OHA BO3BpAIAeTCs aBTOPY Ha opaboTky. O0y-
YAKOINUICS JOJDKEH IepeiesiaTh paboTy ¢ y4eTOM 3aMEYaHUi U MPEeIOCTaBUTh Ui IMPOBEPKU BaPUAHT C Pe3yjbTaTaMH paOOThl HAJ
ommbOkamMu. Ecii cOMHEHUS BBI3BIBAIOT OT/AEIBHBIE acleKThl KOHTPOJIBHON pabOTHL, TO B 3TOM CiIydae OHH PAacCMaTPHUBAIOTCS BO
BpeMsI YCTHOM 3aIUThI PaOOTHL.

3amura KOHTPOJIBHOH pabOTHI MPEACTaBISIeT COOOM YCTHBINA MyOIUIHBIN OTYET 00YUaAIONIETocs O Pe3yIbTaTax BBIIOJTHEHHUS,




OTBETHI Ha BOIIPOCHI IpenojaaBarteis. OTBET 00y4aromerocs: OLEHUBASTCS IIPETOAaBaTeNieM B COOTBETCTBHU C KPUTEPUSIMH, OIUCAH-
HBIMU B ITyHKTe 5.2.

CBA3aHHOCTb, JOKa3aTCIbHOCTD.

Onucanue npoueaypsl oueHuBanus «Joxkaan / Pa30op KOHKpeTHOH cUTyaunm».
KoHTpomb BHIITOTHEHHOW CaMOCTOSTEIRHOM paboOTHl OCYIIECTBIIICTCS HHAMBHIyaJbHO, HA IPAKTHUECKUX W, WK JT1abopaTop-
HBIX 3aHATUSX. [IpU 3TOM OIICHUBACTCS COOTBETCTBUE COJICPIKAHUS TEMBI paOOTHI, MTyOWHA U MOJTHOTA PACKPBITHS TEMBI, IOTHYHOCTb,

OtBeT o6yqa}omeroc;1 OLCHUBACTCA NMPETIOAABATEIIEM B COOTBETCTBUU C KPUTEPUAMU, OITMCAHHBIMHU B ITYHKTE 5.2.

Onucanue npoueaypbl oneHHBaHuA «3aver».
3a4yer MOXKET MPOBOAUTHCS Kak B (hOPME YCTHOTO HIIM MHChbMEHHOTO OTBETa C MOCIEAYIONMM cOOeceIOBAaHNEM Ha BOTIPOCHI
Owtera, Tak U B hopMe TECTUPOBAHUSI.
[Ipu mpoBeneHnu 3avera B (popMe yCTHOTO OTBETA Ha BOIIPOCH OmieTa o0ydaromemycs nmpenoctasiusieTcs 20 MUHYT Ha MO~
rotoBky. Onpoc oOyuaromerocst 1o OuneTy He goinkeH npesbimarsk 0,25 yaca. OTBeT 00yyaromerocsi OlEHUBAETCSI B COOTBETCTBUH C
KPUTEPHUSIMH, OITMCAHHBIMU B TIYHKTE 5.2.
Ipu npoBeneHuu 3auera B opme TecTupoBanus B cucteMe «Moodle» (pexum goctyna: http://do.samgups.ru/moodle/) ko-
JIMYECTBO TECTOBBIX 33/IaHUN M BpeMs 3a[aeTcsi CUCTeMOii. Bo Bpems mpoBeeHusl 3a4eta 00yJarouecs: MOTyT MOJIb30BaThCs MMPo-
rpaMMOW JUCIMILUIMHEI, CIIPABOYHOMN JTUTEPATYpPO, KAIBKYJIATOPOM. Pe3yinbTaT KaKI0ro 00ydaroierocs OleHUBAETCS B COOTBETCT-
BHH C YHHBEPCAIBLHOH IIKAJTOH, IPUBEJICHHON B IyHKTE 5.2.

Onucanne npoueaypsl ONEHHBAHUS «IK3aMeH». DK3aMeH NPUHUMAETCs BeyIIMM MpenoaaBaTesIeM Mo JaHHOW yuyeOHOH
JUCLUILIMHE. DK3aMeH MOXKET IPOBOJUTHCS Kak B (JOpMe OTBETa Ha BOIIPOCH! OMIeTa, Tak U B opme TectupoBanus. @opma onpeje-
asieTcst npenoyasareseM. Vicxos n3 BoIOpaHHOH (hOPMBI, ONMCHIBAETCSI METOIUKA ITPOLIEAYPhI OLIEHUBAHHSI.
[Tpn npoBeneHNM ycTHOTO 3K3aMeHa o0yyaromemMycs npenocrasisercss 30 MUHYT Ha TOATOTOBKY. Onpoc ofydaroerocs no
OmyeTy Ha yCTHOM SK3aMeHe He JoipkeH npeBbimath 0,35 gaca. OTBeT 00ydaromerocs: OIeHUBACTCS B COOTBETCTBHH C KPUTEPUSAMH,
ONMCAaHHBIMHU B ITyHKTE 5.2.
[Ipu mpoBexeHnu 3x3amMeHa B Gopme TectupoBaHus B cucteMe «Moodle» (pexum moctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUI M BpeMs 3a/aeTcsi cucTeMoil. Bo Bpems npoBeaeHus dK3aMeHa 00y4aroluecst MOr'yT I0JIb30BaThCs
MIPOrpaMMOil TUCHUITIMHBI, CIIPAaBOYHOM JIMTEPATypOH, KaJbKyIITOPOM. Pe3ynbrar kax0ro 00y4Jaromerocs: OleHUBAeTCsI B COOTBET-
CTBHMHM C YHHUBEPCAJILHON IIKaJION, IPUBEIEHHOI! B MyHKTE 5.2.

6. YAEBHO-METO/MYECKOE OBECIHHEYEHHUE 11O JJMCHUIIJIMHE (MOZYJIIO)

6.1 IlepeyeHb OCHOBHOI 1 TOMOJHUTEIbHOI Y4e0HOM JUTEPATYPhI, HEOOXOTUMOI 1)1 0CBOEHHS TUCIUTLUIMHBI (MoAynsA)

6.1.1. OcHoBHAs JINTepaTypa

ABTOpEI, COCTABH- 3aruaBue HspareancrBo, roa | Koa-so
TeJH!
Ji1.1 | B.A. Ma3syposa ®dusuka. YaeOHoe mocodue. [ DIeKTPOHHBIH pecypc] M.: KuoPyec, 2019. 9BC
— 1044 ctp. BOOK.
RU
JI1.2 | A.E. lBanoB MonekyisipHas ¢pu3uka 1 repmoauHaMuka. Tom 1. [Dnextponnsiii | M.: Pycaiinc, 2018. 9BC
pecypc] —213c. BOOK.
RU
J1.3 | A.E. lBanoB MonekyisipHas ¢pu3uka 1 TepMoauHaMuka. Tom 2. [Dnextponnsiii | M.: Pycaiinc, 2018. 3BC
pecypc] — 199 c. BOOK.
RU
J1.4 |T. . Tpodpumona Kypc pusuku ¢ npumepamu perienns 3anad B 2-x Tomax. Tom 1: M.: KnoPyc, 2017.- 3BC
yuebHoe mocodue / T.U. Tpopumora, A.B. ®upcos. [DnekTpoH- 575 c. BOOK.
HBII pecypc] RU
JI1.,5 | T. U. Tpopumosa | Kypc ¢pusuku c npumepamu penienus 3agad. B 2 1. T. 2 : yueO0. M.: KnoPyc, 2017.- 9BC
Jus By3oB / T. U. Tpodpumosa, A. B. dupcos. [Inexkrponnslii pe- | 378 c. BOOK.
cypce] RU
6.1.2 lonoJiIHUTEIbHAS IUTEPATYypa
ABTOpEI, COCTABH- 3aruaBue HspareancrBo, roa | Koa-so
TeJH!
J2.1 |T. W Tpodpumona ®dusuka. B tabnumax u popmyrnax: yaedHoe mocodue / M.:KuoPyc, 2017 6)}®
T.W. Tpodumosa. 5- ¢ u3a. [DneKTpoHHBIN pecypc] BOOK.
RU
JM2.2 |T.A. Tpodumona ®dusnka. Kparkuii kypc: yueOHOe nocodue M.: KuoPyc, 2017. 3BC
—271c. BOOK.
RU
J2.3 |T. . Tpopumona OcHoBHl ¢pu3uku. MonekynsapHas ¢usnka. Tepmogunamuka. Yued- | M.: KaoPyc, 2018. 9BC
HOE Tocobue — 180 c. BOOK.
RU
J2.4 |T. . Tpopumona Kypc ¢msuxu : Yuebd. mocodne mmst By3zos/ T. U. M.: U3n-Bo "Bric- 81
Tpodumosa. -5-¢ uzn., crep.. -M.: U3n-Bo "Briciias mkoma", 1998. | mas mkoma", 1998.-
542 c.:a-um.
M.: U3a-Bo "Bric-
mas mkosa", 2002. 19




-542 c.:a-um.

J2.5 |Hetnad A. A Kypc ¢usuku : Yueb. mocodue ans Bry3os/ A. A. Jletnad, b. M. M.: U3n-Bo "Bsic-
SBopckwid. -2-¢ u3A., ucnp. u aom.. -M.: U3n-Bo "Beicmias mkona", | mas mkona", 2000. 63
2000. -718 c.:a-un -718 c.:a-m.
..-M.: U3n-BoO
"BrIcmras mikoja'", 20
2002. -718 c.:a-un
J2.6 |T.W. Tpodpumona Kpartkwuii kypc ¢msuxu : yaeb. [Tocobue ms By3os / T. U. Tpoou- | M.: Beicmr. mk., 32
MOBa. — 5-€ u3]1., CTep. 2006
6.2 Merognueckue pa3padoTkn
ABTOP]:(;;;:C“BH- 3ariaBue HM3narenancrBo, roa | Kos-so

M1 B.T. Bonos, /1.b. ®usuka. Yacts 1. dusnueckue ocCHOBEI MexaHuku. MonekymsapHas | Camapa: CamI'VIIC, [ Di. ko-
Bounos, E.B. Bunsa- | ¢pusnka u TepMoiMHaMuKa: METOIMUECKHE PEKOMEHJAIINH K BbI- 2016 st B
kuHa, A.I1. 3yba- MIOJTHEHHUIO CAMOCTOSITEIIBHBIX PaboT [UIsi 00yUaromuxcst o Ha- JIOKQJTh-
peB, X. /1. Jlamaxa- | npaBnenuto noarotoBku (crnenuaibHoctr): 09.03.01 - Uudopma- HOIA ce-
nos, T.B. 3aifunko- | Tuka n BerancnurensHas Texuuka; 09.03.02 - MapopmanroHHsie v By3a
Ba cucteMsl u TexHonoruy; 13.03.02 - DnekTposHEepreTHKa U 3JieK-

TpoTexHuka; 15.03.06 - Mexarponuka u podororexnuka; 20.03.01
- Texnocepnas 6e3onacuocts; 27.03.01 - Crannaptusanus u
metpodorus; 27.03.03 - CucteMHBI aHANIKU3 U YIPaBIICHUE;
23.05.01 — HazeMHBI€ TpaHCIIOPTHO-TEXHOJIOTUUECKUE CPENICTRA,;
23.05.03 — INoxBukHOM cocTaB xkene3HbIx Aopor; 23.05.04 - Dke-
IUTyaTanus sxeNie3Hbix gopor; 23.05.05 - CucteMsl oOecrieucHus
JBIKeHUs noe3110B; 23.05.06 - CTpouTenbCTBO XKeNe3HbIX JOPOor,
MOCTOB M TPAaHCHOPTHBIX TOHHEJEH OYHOH 1 3a04HON PopM 00Y-
yeHus [DnekTpoHHskIH pecypc] (Ne4201)

M2 B.T. Bonos, J1.b. ®duznka. DIEKTPUIECTBO, MAaTHETU3M, OITHKA : JJAOOPaTOPHBIH Camapa: CamI'VIIC, [ Dn. ko-
Bosos, E.B. Buia- | npaktukym 1o gpusuke, puszuke (I0MOITHUTENBHBIE PA3IEIbl) 1Is 2015 s B
kuHa E.B. BUsikn- | crynentos cnenmansaocteii: 23.05.01 — HazeMHBIE TPaHCTIOPTHO- JIOKATb-
na, A.II. 3ybapes, TexXHoJorudeckue cpenctna, 23.05.03 — [MoaBmwKHOM cOCTaB Ke- HOM ce-
B.A. Muxaiinos, JIE3HBIX A0pPOT, 23.05.04 — DKCIUTyaTalus KeJNe3HbIX JOPOT, TH By3a
XA, Jlamaxanos, |53 (5 05 _ Cucrembr obecedeHns BHKSHIS TOE3/0B, 23.05.06 —

JLE. Kwyp, H'IO'U CTpOUTENBCTBO JKEIE3HBIX I0POT, MOCTOB M TPAHCIIOPTHBIX TOHHE-

Xoxiosa, T.B. 3aii- .

CKOBa nei, 09.03.01 — MupopmaTrka 1 BHIYUCIUTENbHAS TEXHHUKA,
09.03.02 — UudopmanmonHsie cUCTEMBI U TexHoyoruy, 13.03.02 —
DneKTpo3HepreTuKa U 31eKTpoTexHuka, 15.03.06 — MexarpoHuka
u pobotorexnuka, 20.03.01 — TexnochepHnast 6e30macHOCTS,
27.03.01 — Cranpapruzanus u Metposorus, 27.03.03 — CuctemHsIi
aHaJIN3 ¥ YIPABJICHUE OYHOM U 3a04HOM popm oOyuenus (3771)

M3 B.T. Bonos, J1.b. Ouznka. MexaHnka 1 MOJIeKyJsipHast GU3KKa : 1ab0opaTOpHbIH Camapa: CamI'VIIC, [ Dn. ko-
Bonos, E.B. Buns- | npakTuxyM A cTyeHToB crnenuansHocteil: 23.05.06 — Ctpou- 2014 nus B
knHa, A.Il. 3yb6a- TEJIbCTBO YKEJIE3HBIX I0POT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH, JIOKaJTb-
peB, B.A. Muxait- | 23.05.01 — HazeMHBIe TpaHCTIOPTHO-TEXHOJOTHICCKUE CPECTBA, HOI1 ce-
noB, H.A. Kompuy- |[23.05.03 — [ToaBmKHOM cOCTaB ene3HBIX gopor, 23.05.04 — Dkc- TH By3a
TUH TTyaTaIus Jkele3HbIX Aopor, 23.05.05 — Cuctemsl obecniedeHus

JIBIDKEHUS TI0€3]I0B M HarpaBieHuid moarotosku: 09.03.01 — Mnu-
(dhopmMaTrka u BeIYUCTHTENbHAS TexHuKa, 09.03.02 — MHadopmaru-
OHHBIE CHCTeMBI U TexHosoruy, 13.03.02 — DnexTposHepreTuka u
aseKTpoTexHuKa, 15.03.06 — MexarpoHuka 1 poOOTOTEXHHKa,
20.03.01 — Texuocthepnas 6e3onacHocTh, 27.03.01 — Crannaptu-
3auus 1 metposorus, 27.03.03 — CucteMHblil aHaIU3 U yIipaBiie-
HUE OYHOW U 3209HOI opMm oOydenus (3593)

M4 B.T. Bonos, /1.5. W3mepenns, 00paboTka pe3yabTaToB M OlleHKa norpemHocrei u3- | Camapa CamI'VIIC, | O ko-
Bonos, B.A. Mu- MepeHnit MeTouueckue yka3aHus K BBINIOJIHEHUIO J1abopaTopHbix 2011 nus B
xaioB, E.B. Buisa- | paboT mo ¢usnke 11t CTyIEHTOB BCEX CHEIMAILHOCTEH OTHON 1 JIOKaJTb-
KHHA 3a049HOU (hopM oOydeHus (2927) HOI1 ce-

TH By3a
6.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIMOHHOM ceTH ""MHTepHeT"
HaumeHoBaHue pecypca JJ.agpec
21 - OBC mnarenncTBa "Jlanp" (Temarnyeckuii maket: MHxkeHepHo-TeXHIYecKue | http://e.lanbook.com/
Hayku (kHUTH u3natenbctBa «YMIL XK T»)). Pecypc moctymen ¢ moosix TTK
MI0CJIe PETHCTPANNH C JTI000T0 KOMIBIOTEPA BY3a.
22 - ®I'BOY «Y4eOHO-METOAMYECKHI IEHTP Ha >KEJIE3HOJAOPOKHOM TpaHcrmop- | https://www.book.ru/

Te». JIOCTYH K IOJHBIM BEPCHAM KHHT M3aTENbCTBA BO3MOXKEH ITOCIIE PETHCT-
parun Ha caiite MU Ta c mo6oro TTK Hamero yHuBepcuTeTa.




93 - Uadpopmannonnas cucrema "ExnHoe okHO mocTyma K oOpa3oBaTenbHEIM pe- | http://window.edu.ru
cypcaM" TperocTaBisieT CBOOOTHBIH TOCTYII K KaTajiory o0pa3oBaTeIbHBIX WH-
TEPHET-PECYpPCOB M TOJHOTEKCTOBOW AIIEKTPOHHOH Y4eOHO-METOANIECKOI
OubIroTeKe I 001EeTro U MpoheCCHOHATHHOTO 00pa3oBaHUsl.

7. METOJUMYECKHUE YKA3ZAHUSA JJIS1 OBYYAROIUXCSA IO OCBOEHUIO JUCHUTIJIMHbBI

[Iporpammotii mpexycMOTPEHBI TEOPETHUYECKIE 3aHATHS (JISKIINH ), IPAaKTUIECKUe 3aHATHS, JabOpaTOpHBIE paboTEHI.

Teoperndeckne 3aHATHS IPOBOIATCS B COCTaBE MOTOKA, a MPAKTUIECKHE 3aHATH, Ta0opaTOpHBEIE pabOTHl — B COCTaBe TPYI-
B! (TIOJTYTPYTITIEL).

[Ipu nmpoBeneHNN 3aHATHI MCTIONB3YIOTCS TeYaTHEIE (Y9eOHUKH, TOCOOHS, CIIPAaBOYHUKH M METONYECKHE Pa3pabOTKH), Jie-
MOHCTpPAIMOHHBIE (TIaKaThl, TabopaTopHOE 000pyIOBaHUE, IPUOOPHI) M MYIBTUMEIUHHBIE (CIIalI-QUIEMBI, IPE3CHTAMOHHBIE Ma-
TEpHANbl Ha 3JIEKTPOHHBIX HOCUTEISIX) CPENICTBA OOyIeHUS.

B xoze nexmwmii mpenoiaBaTens H3NaraeT u pa3bsICHAET OCHOBHBIC, HAN0O0JIee CI0KHBIE IOHATHS TEMBI, a TAK)Ke CBSI3aHHEIE C
HEll TEOPETUYECKHE W MPAKTHYCCKUE MPOOJIEMBI, TaeT PEKOMEHIAIMKM Ha BBIMOJHCHHE CAMOCTOSTEIbHON paboThl. CojepikaHue u
CTPYKTYpa JIEKIIHOHHOTO MaTepHala JOJDKHBI OBITh HalpaBIeHB HAa (JOPMUpPOBaHHUE Y 00YJAIOIMIErocsi COOTBETCTBYIOIINX KOMIIETEH-
IUH U COOTHOCHUTHCS ¢ BRIOPAHHBIMU MPEIOIaBATEIIEM METOIaMHU KOHTPOJIS M OIICHKOM WX YCBOCHHUSL.

B xoze nexmuii 00ydarommuMcst peKOMEHIYeTCs: - BECTH KOHCIIEKTHPOBaHUE YUeOHOTO MaTepurana; - oopamaTh BHUIMaHHE Ha
KaTeropuu, (OpMYyITHPOBKH, PACKPHIBAIOIINE COACPKAaHUE TEX WM MHBIX SBICHUH W MPOIECCOB, HAYYHBIC BBIBOABI U MPAKTHIECKUE
PEKOMEHIANMY TI0 UX MPUMEHEHUIO; - 33/1aBaTh MPEMOJABATEII0 YTOUHSIOIINE BOTIPOCH! C IEIbI0 YSICHCHHS TCOPETHYCCKIX MOJI0MKE-
HUH, pa3pemeHns CIIOPHBIX CUTyaruid. B pabodmx KOHCIIEKTax eJIaTeIbHO OCTABIATH IO, Ha KOTOPHIX BO BHEAYAUTOPHOE BPEeMs
MOJXKHO CJIeJIaTh TIOMETKU U3 Y4eOHO-METOMUSCKOr0 0OCCICUCHUs Il CAaMOCTOSATEIFHONU PabOThl 00YYArONIUXCS, JTOTOIHSIONIETO
MaTepHuall MPOCITYIIaHHOH JIEKINH, a TaK)Ke MOMETKH, MOTIEPKUBAIOIINE 0COOYI0 BaKHOCTh TeX HMIIM MHBIX TEOPETHUECKUX ITOJI0XKE-
HU#. /[ ycrnenrHoro oBnaicHusl KypcoM HE00XOAUMO MOCEIATh BCE JCKIMH, TaK KaK TEMAaTHYCCKUI MaTepUall B3aMOCBSI3aH MEXK-
Iy coboif. B ciydasix mporycka 3aHsATUsl CTYICHTY HEOOXOJIUMO CaMOCTOSATEIFHO M3YYUTh MAaTEpPHUal U OTBETUTh Ha KOHTPOJIHHEBIC
BOTIPOCHI 10 TIPOMYIIEHHONW TeME BO BpEMs HHANBUIYAIbHBIX KOHCYIBTAIINH.

[IpakTryeckue 3aHATUS BKIIOYAIOT CAMOCTOSITEIBHYIO TPOPAOOTKY TCOPETUUYECKOTO MATEpHaia U U3yYCHHE METOJUKH pe-
IICHUS THIIMYHBIX 3a1a4. HekoTopble 3a1aun coeprkaT 3JeMEHTHl HAYYHBIX WCCIIEAOBaHMHA, KOTOPBIE MOTYT IIOTpeOOBaTh yriyOIeH-
HOW CaMOCTOATEIFHON MPOPAOOTKH TEOPETUIECKOTO MaTepHaa.

JlabopaTopHBIe paOOTH HAIIPABJICHBI HA 3aKpeIUIEHUE TEOPETHIECKOTO MaTepHaja W BEIPaOOTKH HABBIKOB IPOBEICHHS IKC-
MIEPUMEHTAIBHBIX HAYYHBIX MCCIEIOBAHUN Pa3INIHBIX TEIUIOTEXHHMYECKUX SBICHUH M OIEHKH MOTPEIIHOCTEH M3MEpPEHHH, a TaKkKe
HABBIKOB pa0OTHI C COBPEMEHHOI HAyYHO-MCCIICIOBATEILCKOM ammapaTypoit.

[Ipu opranu3anyy BHEAYAUTOPHOW CaMOCTOSITENEHON pabOTHI IO JaHHOW MUCHHIUIMHE MPEIoIaBaTeli0 PEKOMEHTyeTCs HC-
MOJIb30BATh CJICAYIOIINE ¢ (HOPMBI:

- pemIeHne CTYACHTOM CaMOCTOSTENHHBIX 3a7a4 OOBITHON CII0KHOCTH, HAIIPaBJICHHBIX Ha 3aKpeIUICHHE 3HAaHUH U YMECHHIA;

- BBIMIOJTHCHUE UHIMBUAYAIBHBIX 33JaHUH TOBBIIICHHOMN CII0)KHOCTH, HAIIPABICHHBIX HA PA3BUTHE y OOYYAIOUIMXCS HAYYHO-
T'O MBIIUICHUS ¥ HHUIIMATUBHI.

JlommyckoM K UTOTOBOMY KOHTPOITIO B BHJE 3K3aMEHA WM 3a4eTa SBISETCS BBHITOJHEHHE W 3aIlUTa BCeX JTaOOpaTOPHBIX pa-
00T, MPETyCMOTPEHHBIX I1.4; PEIICHHE UHTUBUIYAIbHBIX 33 JaHHH.

[TonroToBka K 3K3aMeHY U 3a4eTy IPEaIoaraer:

- M3YYEHHE OCHOBHOW U JIOTIOJIHUTEIBHOM TUTEPATyphl, KOHCIICKTOB JICKIIUI;

- peleHme THIIOBBIX 3a/1aY;

- y9acTHe B POBOIMMEIX KOHTPOJIBHBIX OIPOCax;

- TECTHPOBAHUE IO TEMaM;

- peIIeHNeM CaMOCTOSATENFHBIX KOHTPOIBHBIX PadoT;

- yJacTHe B pa3dopax KOHKPETHBIX CHUTYaIUH.

8. AH®OPMALIMOHHBIE TEXHOJIOT MM, NCITOJIB3YEMBIE 1P OCYIIECTBJIEHUHN OGPA30OBATEJILHOT O
MPOIECCA MO JUCHUTIJIMHE (MOJY.JTIO)

Pa3menieHne yaeOHbIX MaTepualioB B pasfene «Dusuka» cucteMbl 00ydenns Moodle: http://do.samgups.ru/moodle/

8.1 Ilepeyenb mMporpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM

8.1.1 | Vcrionp30BaHKe CrIEIMAIN3UPOBAHHOTO IPOrPaMMHOTI0 00eclieYeHNe JAHHOM MTPOTrpaMMOoil He ITpeaycMaTpUBaETCS

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIVIMHbBI (MOAYJIIO)

Jlekunonnas ayauropus (50 MOCaJOUYHBIX MECT) U ayAUTOPHH JJIsl IIPOBEICHHS IPAKTHYECKUX U J1aOOPaTOPHBIX 3aHsATHi (25
u 0oJiee TTOCal0OYHBIX MeCT) 000pyJOBaHHBIE yaeOHOH MeOenbio; HEOTPAaHWNIEHHBIA TOCTYTI K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
(uepe3 pecypcesbt oubmmorexu Caml YIIC), k anexTpoHHO# nHpOpMannoHHO-00pa3oBarensHOH cpene moodle u K MHGOPMALMOHHO-
TEeJIEKOMMYHHKAIIMOHHON ceTH «HTepHeT» B paMKaX caMOCTOSTENILHOH paboThl 00y4aromerocs.

JlekOHHBIE, MPAKTHYECKUE U Ja0OpaTOpHbIC PabOTHI MPOBOSTCS B COOTBETCTBHH C pacUCaHKEeM 3aHATHiA. JlabopaTopHbie
paboThI mpoBoAsATCs B TabopaTopusx kadenpsl « HxeHepHbIE T'yMaHUTAPHBIC SCTECTBEHHOHAYYHBIC U 00LIenpodeccHoHaNbHBIC
mucnuiuinHbey CapaTtoBekoro drumana CamI YIIC.

JlabopaTopust MEXaHUKH ¥ MOJICKYJIIPHOH (PU3HKH, BKITFOYAIOINAS JJAOOPATOPHBIC YCTAHOBKU: OCHOBEI H3MEPEHHI U 00paboT-

KH pe3yiabTaTOB, YIPYTHH ynap, MaTeMaTHIecKnii MasTHHUK, H3MEPEHHE Ta30BOi MOCTOSHHOW, BA3KOCThH KHUIKOCTH, KOA(PPHUIHEHT
MIOBEPXHOCTHOTO HATSKEHUS U HEKOTOPBIE IPYTUe CTEHABIL.

JlabopaTopust >nMeKTpUYeCcTBA U MAarHeTH3Ma, BKIIOYAIOIAs JIAOOPAaTOpPHBIE YCTAaHOBKH: AJIEKTPOM3MEPHUTENFHBIE PHOOPHL,
3aKOHBI IOCTOSIHHOTO ¥ IEPEMEHHOT0 T OKa, JIEKTPOMAarHUTHbIE BOJIHBI U HEKOTOPbIE JPYTUe CTEH/BI

JlabopaTopust ONTHKH, BKITIOYAIOIIAs JTa00PaTOpHBIE YCTAHOBKH: OIpeesieHie (POKYCHOTO PAaCcCTOSTHUS JTHH3BI, TU(PAKIHI H
MOJISIPU3aLus CBETa, BHEIIHUH (OTOd()(EKT, parallioHHbIH ()OH ¥ HEKOTOPBIE IPYTHE CTEHIBI.




