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1. IEJIM Y1 3AJTAYM TUCHMUTIINHBI

1.1. Hean TUCHMIIHHBI

Lenpto ocBoeHUs Kypca (PU3MKH SBISIETCS O3HAKOMIICHHE CTYACHTOB C OCHOBHBIMU 3aKOHAMH
(GU3UKN ¥ BO3MOXKHOCTSMHU MX INPUMEHEHMs IIPU PELICHUU 3ajjad, BOSHUKAIOIUX B UX MOCIEAYIO-
el npodeccuoHanbHOM NesTEIbHOCTH.

B pesynbrate ocBoeHMs AMCUUIUINHBI «DU3UKa» CTYAEHT JOJDKEH U3Y4YUTh (PU3UYECKUE sBIIe-
HUS U 3aKOHbI (DU3HMKH, TPAHULBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BaXKHEHIIUX MPAKTHU-
YECKUX MPUIIOKEHUSIX; O3HAKOMUTBCS ¢ OCHOBHBIMM (PU3MYECKMMHU BEJIMYMHAMMU, 3HATh UX OIpe-
JIeNIeHHEe, CMBICI, CITIOCOOBI U eIMHUIIBI UX MU3MEPEHHUS; IPEACTaBIATh cebe GpyHaaMeHTanbHbIe Qu-
3MYECKHUE ONBITHI U UX POJIb B Pa3BUTUU HAYKW; 3HATh Ha3HAYCHUE W MPHHLUIBI JEHCTBUS BaXKHE M-
X (U3HYECKUX MPUOOPOB.

Kpome Toro, CTyeHT J0JDKEH NMPUOOPECTH HaBBIKM PabOThI ¢ mpubopamMu U 000pyI0BaHU-
€M COBPEMEHHOH TEXHWYECKOH J1ab0opaTOpHH; HABBIKH MCIIOJNB30BAHUS PA3IMYHBIX METOAMK (HU3H-
YEeCKUX U3MEpPEHUH M 00pabOTKM HKCIEPUMEHTANbHBIX JTaHHBIX; HABBIKU IPOBEIEHUS aJeKBaTHOTO
(GU3NIEeCKOT0 M MaTeMaTHYECKOTO0 MOJAETHPOBAHUSA, a TAKXKE NPUMEHEHHS METOJOB (PH3UKO-

MaTeMaTHYECKOT0 aHAJIM3a K PEIICHHI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX W TEXHHUYECKUX IPO-
OJIeM.

1.2. 3agauyu ocBOeHUS AMCUUILIHMHbBI

®  U3Yy4YCHHUE 3aKOHOB OKPYKAOUIEro MUpa B UX B3aUMOCBSI3H;

e OBIaJcHHC PYHIAMEHTAILHBIMY MTPHHIIMIIAMA ¥ METOJJaMH PEIICHHUS HAyYHO-TEXHHUYSCKUX 3a-
Aad;

e (opmMupoBaHHE HABHIKOB MO MPUMEHEHUIO MOJIOKEHUN (PyHAaAMEHTaIbHOW (HU3UKU K TpPaMOT-
HOMY HaAyYHOMY aHaJIM3y CUTYallHil, C KOTOPbIMUA UHXKEHEPY MPUXOIAUTCS CTAIIKUBATHCS IIPU CO3-
JIAaHWY HOBOM TEXHWKH M HOBBIX TEXHOJIOTHI,

®  OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHIl, O3BOJSIONIUX OMUCATH SIBICHUS B MPUPOJE, U Tpe-
JI€JI0B IPUMEHUMOCTH 3THX TEOPH AJIsl pEIIEHUSI COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTU-
YEeCKHX 3aJ1adq;

e (opmMupoBaHUE y CTYJEHTOB OCHOB €CTECTBEHHOHAYUHOUW KapTUHBI MUPA;

®  O03HAKOMJICHHUE CTYIECHTOB C UCTOPUEH U JIOTUKOW Pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHIA.

2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII

JucnumnmHa «Du3nKka) OTHOCUTCS K JUCIHUIUTHHAM 0053aTenbHON YacTh O010ka b1.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O JUCIHUIIJINHE

[Ipouiecc w3yueHus AuCHUILINHBL «Du3KKay HaAmpaBlieH Ha (GOPMHUpPOBAHUE CIETYIOUTUX
KOMIIETECHITAH:

OIIK-1 - Cnocoben pemiath 3aqa4u MpohecCHOHaTbHOW NESTENbHOCTH HA OCHOBE HMCIIOJNb-
30BaHUsI TEOPETHUUYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUYECKHX HAyK, a TaK)Ke Ma-
TEMaTUYECKOTO allapara.



KoMnerenuus

Pe3yabTaThl 00yueHus, XapakTepu3yomme
copMHPOBAHHOCTH KOMIIETEHIIUHN

OIIK-1

3HaTh OCHOBHBIC (DU3NYUECKUE SIBIICHHS H OCHOBHBIC 3aKOHBI (DU3UKH;
TPaHUIIBI UX IPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B BOXKHEHIITHX
MPAKTUICCKUX MTPUIIOKEHUSX; OCHOBHBIC (PU3NYECKHUE BEIIMIHHBI U
(u3nUecKre KOHCTAHTHI, UX OIMPEICICHUE, CMBICH, CIIOCOOBI U
eIMHUIIBI MX U3MepeHs; pyHIaMeHTanbHble (U3HMYECKHIE OTBITHI 1
WX POJIb B Pa3BUTUU HAYKW; HA3HAYCHHUE U IPUHIIUAIIBI ISHCTBUS
BOKHEUIINX (HU3UYECKUX MPUOOPOB

YMeTh 00BSICHUTH OCHOBHBIC HAOJIIO/Ia€MbIC MPUPOIHBIC U TEXHO-
TeHHBIC ABJICHHUS U dQ(PEKTH ¢ O3UIUi HyHIAMEHTAIBHBIX (PU3H-
YECKUX B3aMMOJICHCTBUM; YyKa3aTh, KAaKHE€ 3aKOHbI OMNMUCHIBAIOT
JaHHOE sIBJIeHHUE WK 3(PPEKT; UCTOIKOBBIBATH CMBICI (PU3UYECKUX
BEJIMYMH U TIOHSATHH; 3alIUChIBATh ypaBHEHUS s QU3HUECKHUX Be-
muuuH B cucteme CU; pabGorate ¢ mpubopamu U 060pyJO0BaHHEM
COBpEMEHHOM (pu3MUecKoi J1abopaTOpUU; HUCIONb30BaTh pa3any-
Hble METOJIMKH H3MEpeHUNl u 00pabOTKU IKCHEPUMEHTATbHBIX
JAHHBIX; UCIOJIL30BAaTh METOJBI aJcKBATHOTO (PM3MYECKOTO U Ma-
TEMaTHUYECKOr0 MOJEIUPOBAHUS, a TAKKe MPUMEHATh METOAbI Qu-
3MKO-MaTEMaTHYECKOTO aHAIHM3a K PEIICHUI0O KOHKPETHBIX €CTECT-
BEHHOHAYYHBIX M TEXHHUUYECKUX MPOOIEM

Brnagers HaBbIKAMH HCIIOJIB30BAHMSI OCHOBHBIX OOMIEPHU3NYECKUX
3aKOHOB M MPUHUMIIOB B BAKHEHMIIUX MPAKTUYECKUX IMPUIIOKEHHU-
SX; HaBbIKAMU TPUMEHEHHS OCHOBHBIX METOAOB  (PHU3UKO-
MAaTEMaTUYECKOTO aHajiu3a JUId PEUICHUS €CTECTBEHHOHAYYHbBIX
3a/la4; HaBbIKAMH MPaBUIBLHOM SKCILTyaTallid OCHOBHBIX MPUOOPOB
1 000pyIOBaHUSI COBPEMEHHOW TEXHUYECKOW Tab0paTopuu; HaBHI-
KaM# 00pabOTKH U MHTEPIPETUPOBAHUS PE3YIbTATOB IKCIIEPHUMEH-
Ta; HaBBIKAMHU HCIIOJIb30BAHUS METOJ0B (PU3UYECKOTO MOJEIUPO-
BaHUsl B MHKEHEPHOM MPAKTHKE.

4. OFBEM JUCIHHUIIVIMHbI

OO01mmas Tpy10eMKOCTh JUCIUTUTHHBI «DH3rKay cocTaBiseT 6 3.e.
Pacnipenenenue Tpya0€eMKOCTH AUCHUILUIMHBI IO BUAAM 3aHATUNA

o4Has ¢popma 00y4yeHHUs1

. Bcero CemecTpbl

Bunel yue6HoI paboThl 4ACOB 1 >
AyIMTOPHBIE 3aHATHS (BCEro) 108 54 54
B Tom uncie:
Jlexum 36 18 18
[Ipaktuueckue 3anstus (I113) 36 18 18
JlaboparopHbie padboTs (JIP) 36 18 18
CamocrosiTeJibHasi pa6oTa 72 54 18
Yackl Ha KOHTPOJIb 36 - 36
Buibl IpOMEKYTOYHOM aTTECTAMM - 9K3aMEH, 3a4eT + + +
OOGm1as TpyI0€MKOCTb:
aKaJeMHUYECKUE YaChl 216 108 108
3ad.e]1. 6 3 3




3a04Has (popma 00yyeHHs

" Bcero CemecTpbl

Bunpl yue6HOM paboTh HACOR 1 1
AYIUTOpHBbIE 3aHATHUS (BCETro) 22 10 12
B ToM uucne:
Jlexum 8 4 4
[Ipaktuueckue 3austus (I113) 8 4 4
Jlaboparopusie pabots (JIP) 6 2 4
CamocrosiTejibHas padoTa 181 94 87
Yacel Ha KOHTPOJIb 13 4 9
Buasl IpoMeKyTOUYHOM aTTECTAlMU - SK3AMEH, 3a4eT + + +
OO01mmast TpPyA0EMKOCTb:
aKaJEMUYECKHE Yachl 216 108 108
3a4.e]l. 6 3 3

5. COAEPY)KAHUE JUCHUILIMHBI (MOJIYJIS)

5.1 Conep:xanue pa3jesioB JMCUHUILIMHBI M pacnpenejieHne TPYI0eMKOCTH MO0 BHIAM
3aHATHH
o4yHasi popMma 00yueHus

Bcer
Ne HaumenoBanue TeMbl ConeprxaHue paszena Jlex Hpax | Jlao. | CP 0
/a Acp pasi 1t 3ad. | 3an. | C qa’c

1 (Kunemartuka Cucrtema otrcuera. [lepemenienue,
CKOPOCTb, YCKOPEHUE MaTepHUallb-
HOU TOYKH. Bunpl 1BH>KeHUS.
VYpaBuenus npmxenuil. Hop-
MaJIbHOE ¥ TaHTE€HIIMAJILHOE yC- 2 5 5 4| 10
KopeHus. CucTemMbl KOOPAUHAT U
ux npeoOpa3oBaHusl. YTIIOBbIE
CKOpOCTbh U ycKopeHue. CBs3b
JUHEWHBIX U YTJIOBBIX BEJIMYUH
MIPY BpaIIaTeIbHOM JBUKEHUU.

2 |[dunamuka nocrymarenb- |Cuiia, BUABI CHII. Pe3ynmbTupyro-
HOT'O JIBUKEHUS mas cuia. 3akonsl HeroToHa.
Mexanunyeckas cucrema. Mm-
IyJIbC, 3aKOH COXPAHEHUs M-
nynbca. Mexanuueckas padoTa. 2 2 2 41 10
Mexanunueckas sueprusi. Koncep-
BAaTUBHBIC U TUCCUTIATUBHBIC CH-
Jbl. 3aKOH COXPAHEHUs SHEPTUH.

Yrpyruii u Heynpyrui yaap.
3 |[[dunamuka BpamatenbHoro |MomeHT nnepuuu. Teopema
JIBUKECHUS [lIteitnepa. Kunetnueckas sHep-

TUsl BpallaTeIbHOTO IBUYKEHUS.
ITorsatre momenTa cuir. OCHOB-
HOM 3aKOH IMHAMHKH BpaliaTelib-
HOTI'O ABUXXCHUA. MOMeHT nm-
nyJibca. 3aKOH COXPAHEHHUS MO-
MEHTAa HMITYJIbCa.

4 |[Mexanuueckue konebanus [["TapmMmoHnyeckue KojaebaHus U UX 2 2 2 41 10




1 BOJIHBI

xapakrepuctuku. uddepenn-
albHOE YpaBHEHUE TapMOHUYE-
CKHX KoJjieOaHuii. Maremaruye-
CKuil, pr3nyecKuii, Ipy>KUHHBIN
MasTHHK. DHEPIrus KOJIeOaHUM.
BonHoBbIe ponieccel. Y paBHEHHE
Oerymieit BosHbI. [IpogonbHbIe 1
nonepeynbie BoyHbL. CTosune
BOJIHBI.

MonexymsipHas Gpusnka

WneanbHblii raz. DkcriepumeH-
TaJIbHbIE T'a30Bble 3aKOHbI. Oc-
HoBHOe ypaBHeHne MKT. Pac-
npeneneHus Makcaenia u
bonpumana. bapomerpudeckas
¢dopmyna. CpeHee YMCIIO CTOJK-
HOBEHHH U CpellHss JUIMHA CBO-
6o1HOTO MTpoOera MoJsiekyn. SIB-
JIEHMsI TIEpeHoca.

10

Tepmoannamuka

[TonsiTHE O CTENEHAX CBOOOIBI.
Buytpennss sneprus rasza. Pabo-
Ta raza. KonuuecTBo TermioTsl,
TEIUI0EMKOCTh. [lepBoe Hauano
TEPMOAMHAMUKHU. ATnaObaTHBIN
npouecc. Kpyroseie mponeccsl,
uukia Kapuo. Durponus. Bropoe
HayaJlo TEPMOJIMHAMUKH.

10

DNEeKTPOCTATUIECKOE TOJIe
B BaKyyMe

Toueunslii 3apsia. 3akon Kynona.
HanpsiskeHHOCTB 351eKTpOocTaTh-
yeckoro nosis. Teopema ["aycca
JUISL DIIEKTPOCTATHYECKOTO MO U
ee npumeHenue. Llupkyisus
BEKTOpa HarpspkeHHocTH. [loTen-
1[aj, pa3HOCTh MOTEHIIUAJIOB.
CBs13p HaNPSYKEHHOCTHU U MOTEH-
nuana. CumoBblie JTMHUU U DKBU-
MOTEHIIMAJIbHbIE TOBEPXHOCTH.

10

DNEeKTPOCTAaTUIECKOE MOJIe
B BEIIECTBE

[IpoBoaHMKY B 3JIEKTpOCTaTHYE-
CKOM M0JI€. DJIEKTPOEMKOCTb.
Konnencaropsl. EMKOCTB 110CKO-
ro KOHJEHCATOpa. JHEPTUs JIEK-
TPOCTATHYECKOTO MOoJs. J(uamek-
TPHUKH B DJIEKTPOCTATUUIECKOM I10-
ne. [Tonspuzanusd. YcioBus Ha
IpaHule pa3ziena IByX JUdJIEK-
TPUUECKUX CPE].

10

IlocTOSITHHBII TOK

DNEKTPUYECKUN TOK, CUJIa U
II0THOCTH ToKa. DJIC u Hanps-
xeHue. 3akoHsl Oma B MHTE-
rpajgbHON U uddepeHnanbHoN
¢dopme. ConpoTtusnenue. Pabora
¥ MOIIHOCTH TOKa. 3akoH J[xo-
yiisg-JIeH1a B MHTErpaJIbHOU U

10




muddepennmanbHon hopme.
ITpaBuna Kupxroda.

10

MaruuTHoOE 110J1e

XapakTepruCTUKH MarHUTHOTO
nosst. 3akon buo-Casapa-
Jlanmaca. MarautHoe noJie nps-
MOT0 U KpyroBoro TokoB. Cuia
Awmmnepa, cuna Jlopenna. Lupky-
JSMS BEKTOPAa MarHUTHOM MH-
nykuuu. ConeHousi. MarHuTHbBIN
IIOTOK.

10

11

DJIEKTpOMarHuTHas MH-
JYKLMS

3akon Dapanes, npasuio Jlenna.
Pamka ¢ TOKOM B MAaraiuTHOM I10-
se. Camounaykuus. Bzanmnas
nHaykiusa. UagyktuBHocTs. Toku
3aMbIKAHUS U PA3MbIKAHUS LETIH.
DHEeprusi MarHuTHOTO MOJISI.

10

12

MarauTtHsle CBOUCTBA Be-
ecTBa

Marueruku. HaMmarHn4eHHOCTb.
VYcnoBus Ha rpaHuULIe JBYX MarHe-
TUKOB. DeppOMArHeTUKu U UX
CBOMCTBA. MarHuTHBIN rucrepe-
3uc. Buxpesoe none. Tok cmenre-
HUs. YpaBHeHUs MakcBemia B
WHTETPATBHON opMme.

10

13

DJIeKTPOMAarHUTHBIE KOJIe-
OaHUS U BOJIHBI

HneanbHbIN 3IEKTPUUECKAN KOH-
Typ. YpaBHEHUE CBOOOIHBIX KO-
nebanuii B kKoHType. PopMmyna
TomcoHa. 3aTyxaroiue 31eKTpo-
MarHuTHbIE KOJICOaHHs B KOHTY-
pe. BeinyxieHHbIe KoeOaHus.
Pe3onanc.

10

14

BonHoBasg onrtuka

OcHOBHBIE 3aKOHBI ONTHKU. VH-
TepdepeHius cBeta. MeTo bl Ha-
omoienust uaTepdepeHumu. u-
(bpaxius cBeTa: 306 OpeHens,
nudpakmus Openens, gudpakius
O®paynrodepa Ha IIeIH U pereT-
ke. [{ucniepcus. [onapusanus
cBera. 3akoH Mamntoca. 3akoH
bprocrepa.

10

15

KBaHnToBas onTruka

TennoBoe n3myyeHue U ero xa-
pakrepuctuku. 3akoH Kupxroda,
3akoH Ctedana-bonbimana, 3a-
KOH cMmemeHnst Buna. I'mmmores3a
[Tnanka. ®otorddext. YpaBHe-
Hue DitHmTeiHa 17 GoTodddek-
ta. JlaBnenue ceeta. dpdexr
KomnroHa.

10

16

KBanroBasg mexanuka

Jnmuna Bosubl ne bpoinsa. Coot-
HOILIEHHS HEOTIPEIEIEHHOCTEH.
Bonnosas ¢pynkuusa. Obimee u
craunoHapHoe ypaBHeHue Lpe-
JIMHTEPA.

10




17

DneMeHTHl PU3UKH aTOMOB
Y MOJIEKYJT

ATOM BOIOpOZA B KBAHTOBOU Me-
xaHuke. KBantossie uncna. CiuH
anekTpoHa. Cxema sHepreTuye-
CKHMX YpOBHEH aTomMa BOJOPOJa.
®opmyna bansMmepa. [IpaBuna
otOopa.

10

18

SAnepnas pusuka

ATOMHOE PO U €ro XxapakTepu-
CTUKH. SlnepHble CHIIBL. 0 — pac-
nan  — pacnan. Paguoaktus-
HOCTb. 3aKOH paJIM0aKTUBHOI'O
pacnaja. SlnepHble peakluu.

10

Hroro

36

36

36

72

180

3ao04Hasi popma 00y4eHus

HaumeHoBaHue TeMBbI

ConeprxaHue pasjena

Jlexn

[Ipax
3aH.

JIao.
3aH.

CP

Bcer

qac

Mexanunka

Cucrema orcuera. Ilepemenienue,
CKOPOCTb, YCKOPEHUE MaTEpHUAIIb-
HOU TOYKH. Buapl IBMKEHU.
VYpaBHeHus nsuxenuil. Hop-
MaJbHOE ¥ TAHT€HIIUAJIBHOE YC-
kopeHust. CUCTeMbI KOOPIUHAT U
ux npeodpa3oBaHus. YIJIOBbIE
CKOpOCTh 1 ycKopeHue. CBsi3b
JIMHENHBIX U YIJIOBBIX BEJINYHMH
[P BpallaTeJIbHOM JIBUKEHUH.
Cuna, Bunsl cui. PesynpTupyro-
mag cria. 3akoHsl HeroToHa.
Mexanunyeckas cucrema. M-
ITyJIBC, 3aKOH COXPAHEHUs M-
nyabca. Mexanuueckas paboTa.
Mexanunyeckas 3Heprusi. Koncep-
BAaTUBHBIE U JUCCUIIATUBHBIE CH-
Jbl. 3aKOH COXPAHEHUS DHEPTHH.
Yipyruii u Heynpyruu yaap.
MowmenT unepauu. Teopema
rentnepa. Kunernueckas snep-
TS BpalaTeIbHOTO JIBUKEHUS.
ITonste momenta cui. OCHOB-
HOM 3aKOH TMHAMUKHU BpallaTeib-
HOTO JIB)KEHUSA. MOMEHT UM-
yJibca. 3aKOH COXPAHEHHUs MO-
MEHTa UMIysbca. ['apmoHnueckue
KoJ1e0aHus U UX XapaKTEPUCTUKH.
HuddepennnanbHoe ypaBHEHHE
rapMOHHYECKUX Kosiebanuil. Ma-
TEMaTHUYeCKU, (PU3HUECKUIA,
MPYKUHHBIA MAasATHUK. DHEPT U
KojebaHnuii. BomHOBBIE IPOIIECCHI.
VYpaBHeHue Oeryiiel BOIHBI.
IIpo0sIbHBIE 1 TONIEPEYHBIE BOJI-

30

34




HEI. CTOSIYME BOJIHEI.

MornexymsipHas pusnka u
TEPMOJMHAMHKA

WneanbHblil ra3. DxcrnepuMeH-
TaJbHbIE Ta30BbIe 3aKOHBI. Oc-
HoBHOe ypaBHeHne MKT. Pac-
npenenaeHus Makcpeiia u
bonpumana. bapomerpudeckas
¢dbopmyna. CpeiHee 4UCIIO CTOJIK-
HOBEHMH U CpellHss JUIMHA CBO-
O6osHOTO TIpoOera MoJieKyJ1. SIB-
nenus nepenoca. Ilonsarue o cre-
neHsx cBo0oibl. BHyTpeHHss
sHeprus raza. Pabora raza. Konu-
YEeCTBO TEIUIOTHI, TETNIOEMKOCTb.
IIepBoe Ha4yaJI0 TEPMOJANHAMHUKHU.
AnunabaTHsii porecc. Kpyrossie
nporieccsl, ki Kapno. uTpo-
nus. Bropoe Hayano tepmouHa-
MUKH.

30

34

DJIEKTPOCTaTHUKA U TTOCTO-
STHHBIA TOK

Toueunslii 3apsia. 3akoH Kynona.
HanpsiskeHHOCTB 2iIeKTpOCTaTH-
yeckoro nosis. Teopema ['aycca
JUTSL DJIEKTPOCTATUYECKOTO TIOJISI U
ee npuMeHeHue. Llupkynsauus
BEKTOpa HarpsixkeHHOCTH. [loTeH-
LAaJl, pa3HOCTh OTEHLIUAJIOB.
CBs13b HANPSXKEHHOCTHU U TIOTEH-
uuana. CunoBble IMHUU U SKBU-
MOTEHIIMATIbHBIC TTOBEPXHOCTH.
[IpoBOHMKY B 31EKTPOCTATHYE-
CKOM TT0JIE. DIIEKTPOEMKOCTb.
Konnencaropsl. EMKOCTB 110CKO-
ro KOHJIEHCATOpa. DHEPTHUs dJeK-
TPOCTATUYECKOTO MOoJs. Juanek-
TPUKU B DJIEKTPOCTATHIECKOM I10-
ne. [lonsgpusanus. YcioBus Ha
TpaHMIle pa3jiesia ABYX JUIJICK-
TPUYECKUX CPell. DIEKTPUUECKUN
TOK, CHJIa M TUIOTHOCTH ToKa. DJ[C
U HarpskeHue. 3akoHsl OMa B
MHTErpanbHOu U tuddepeHu-
anbHOM opme. CompoTHUBIIEHHE.
PaboTa 1 MomHOCTh TOKa. 3aKOH
Jlxoyns-JIeHna B MHTETpaJIbHOU U
muddepeHnmransHON hopme.
ITpaBuna Kupxroda.

30

36

Maruetusm

XapakTepuCTUKU MarHUTHOTO
nosis. 3akoH buo-Casapa-
Jlanmaca. MarauTHoOe noJsie nps-
MOT0 M KpyroBoro TokoB. Cuma
Awmmnepa, cuna Jlopenna. [upky-
TS BEKTOpPAa MarHUTHOM MH-
nykiuu. ConeHonn. MarHUTHBIN

30

34




NnoTok. 3akoH Dapanesi, mpaBUio
Jlenia. Pamka ¢ TOKOM B MarHuT-
HoM nojie. Camounaykuus. Bia-
WMHast UHAYKIus. MHIyKTHB-
HOCTh. TOKM 3aMbIKaHHS U pa3-
MBIKAHHS 1IENU. DHEPTUsl MarHUT-
Horo nojg. Maraeruku. Hamar-
HUYEHHOCTh. Y CJIOBUS Ha IPaHU-
1€ IByX MaruetukoB. deppomar-
HETHUKH U X CBOMCTBA. Marumr-
HbIU rucrepesuc. Buxpesoe noue.
Tok cmenienus. YpaBHenus Mak-
CBEJUIa B MHTETPAIbHOM hopMme.

DneKTpOMarHuTHbIE KOJIe-
OaHus ¥ BOJIHOBAsI ONTHUKA

W ieanbHbIi 3JIEKTPUYECKUM KOH-
Typ. YpaBHEHUE CBOOOIHBIX KO-
nebanuii B koHType. Dopmyna
Tomcona. 3aTyxaromue 1eKTpo-
MarHWTHBIE KOJICOAHWS B KOHTY-
pe. BeinyxeHHbIe KOeOaHusl.
Pe3onanc. OCHOBHbIE 3aKOHBI OII-
tuku. MaTepdepennus ceera.
Metonp! HaOmoAeHHUST HHTEPde-
peniun. udpakius cBera: 30HbI
Openens, mudppakuus Openerns,
mudpaxius Opaynrodepa Ha 1ie-
u u pewetke. Jucnepcus. [lomns-
pu3zanus cBeta. 3akoH Maitoca.
3akon bprocrepa.

30

32

KBanToBas u sinepHas ¢u-
3MKa

TemoBoe n3iyueHue u ero xa-
pakrepuctuku. 3akoH Kupxroga,
3akoH Ctedana-bonbimana, 3a-
KOH cmernennst Buua. I'mmoresa
[Tnanka. ®oTtorddext. YpaBHe-
Hue DitHmreiHa 17 Gotodpdek-
ta. JlaBnenue ceeta. dpdexr
Komnrona. /InHa BOJHEI 1€
Bbpoitnsa. CooTHOIIEHNS HEOTIpe-
neneHHoctel. Bonnosas ¢yHk-
nust. O61ee U cTalMoHapHOe
ypaBHenue Ulpenunrepa. Atom
BOZOPOJa B KBAHTOBOM MEXAaHMKE.
KBanToBeie uncna. CrivH amek-
TpoHa. Cxema SHEPreTHIEeCKUX
ypoBHEW aroma Bogopoaa. @op-
myna bansmepa. [IpaBuna otdopa.
ATOMHOE PO U €r0 XapaKTepH-
CTHKU. SInepHbIe CUIbL. o — pac-
naj B — pacnaa. PannoakTus-
HOCTb. 3aKOH paJIMOaKTUBHOTO
pacnana. SnepHele peakiuu.

31

33

Hroro

181

203




5.2 llepeyensn J1aG0paTOPHBIX padoT

B Hauane cemectpa oOydaroniuecs 00s3aHbl IPORTH HHCTPYKTAXK 10 TEXHUKE O0€3011aCHOCTH
IIPU TPOBEJICHUH Ja0OpPaTOPHOTO IMPAKTUKyMa B KakIoW U3 jgabopatopuil kadeapbl ¢uszuku. OO
3TOM JOJDKHA OBITH ClIeaHa 3alKch C MOJIMUCHI0 KAXKAOTO CTYACHTa M IMperojaBaTelncii, IpoBo-
JTUBIINX UHCTPYKTAX B CIIELUATBHOM XKypHaJe.
CTyneHThl BBIOJHSIOT AECATH J1a00paTOpHBIX pabOT B COOTBETCTBHM C MHIMBHYaIbHBIM
rpauKoM M3 OOIIETO CIucKa padoT:
1. Pacuet morpeurHocTeii npu u3MepeHun oobemMa HUIHHAPA.
2. V3ydyenue nBuxeHue Teia, OpOIIEHHOTO TOPU30HTAIBHO.
3. Ompenenenne MOMEHTa HHEPIIMH KPECTOOOPA3HOTO MasITHHUKA.
4. OnpeneneHre MOMEHTa UHEPIIUH KPECTOOOPa3HOro MasiTHUKA (YCTAaHOBKA C 3JICKTPOHUKOM ).
5. Onpenenenrne MOMEHTa HHEPIIMM MAaXOBHUKA K MOMEHTA CHJI TPEHUSI.
6. OnpeneneHre MOMEHTa HHEPLIUU TeJI ¢ TOMOIIbIO TPUUIISIPHOTO MOJBECA.
7. OnpeneneHrne MOMEHTA HHEPIUU METATMYECKUX KOJIel Py OMOIIY MasTHUKa MakcBesuia (yc-
TaHOBKA C 3JIEKTPOHUKON).
8. OmpeniesnieHne CKOPOCTH MOJIETA MM € TIOMOIIBIO OATUTMCTHYECKOTO MAsITHHKA.
9. N3ydeHune 3aKOHOB COXPaHEHUSI UMITYJIbCa U MEXaHMYECKON SHEPTUH HA MOJIENIU KOIpa.
10. Onpenenenne MOAYJsl CABUTA CTATBLHOW MPOBOJIOKM METOJIOM KPYTHIBHBIX KojeOaHui (ycTa-
HOBKA C 3JIEKTPOHUKOM).
11. OmnpeneneHue BI3KOCTH KUKOCTH.
12. OnpeneneHure CKOPOCTU 3ByKa B BO3JyXe METOJJOM CTOSTYEH BOJIHBI.
13. OnpeneneHre OTHOIEHHS TEIUIOEMKOCTEH MTPU MOCTOSTHHOM JaBJICHHH U TIOCTOSTHHOM 00beMe.
14. ViccnenoBanue 31IEKTPOCTATUIECKOTO MOJIS.
15. OnpeneneHrie CONMPOTUBICHHUS IIPOBOAHUKOB C TOMOIIBI0O MOCTUKA YUTCTOHA.
16. Onpenenenue yenbHOT0 CONPOTUBICHUS TIPOBOJHUKOB.
17. Onpenenenne IJIC uCTOUHUKA METOJIOM KOMITCHCALIUH.
18. MccnenoBanue penakcalmOHHBIX MPOLIECCOB MPHU Pa3psi/iIKe KOHIECHCATOPOB.
19. Onpenenenne ropu30HTATILHON COCTABJISIFOIIEH MHAYKIIMH MAarHUTHOTO TOJIST 3€MIIH.
20. N3mepeHue BpalaTeIbHOIO0 MOMEHTA, JEHCTBYIOLIETO HA PaMKy ¢ TOKOM B OJHOPOJHOM Mar-
HUTHOM IIOJIE.
21. Ompenenenre HHAYKIMY MAarHUTHOTO MOJIS B KaTymkax ['enpmrosnbua.
22. VI3yueHue BBIHYK/IEHHBIX 2JIEKTPOMAarHUTHBIX KOJIEOaHUH.
23. U3yuenue untepdepeHnu cBeTa B TOHKUX IuieHKax. Konbia HerotoHa.
24. VIzyuenue nudpakuuu cBera Ha Tu(paKkIuOHHON pelIeTKe.
25. Ionapusanus ceera. IIpoBepka 3akona Maimoca.
26. M3yuenue nucrepcuu CBeTa.
27. UccnenoBanue Gotorddexra.
28. M3yueHue criekTpa BOJOPOA U JPYTHUX Ta30B.

5.3. CamocrositesibHas padora cryaenra (CPC)

1. JIaGopaTopHsblie padoTsl. [lepen BrinonHeHHEM Ja00OPATOPHBIX pabOT CTYNEHT JOJIKEH
MOJrOTOBUTH OTBETHI HAa BOIIPOCHI:

. [{ens paboTHI.

o Kakoe siBneHue usydaercs B padbote?

. Kakue 3aK0HBI OITUCBIBAIOT JTO SIBJICHHE?

. Kakue gusndeckre BeMTUIHHBI IPU BHITIOTHEHUH J1a00paTOpHOI pabOThI H3MEPSIOTCS
Y KaKue MOJIeKAT pacuery?

. [Topsimok BBIMOTHEHUS PAOOTHI.

. Mertoarka npoBECHUS U3MEPEHUH.

° Onucanue 3KCHepI/IMeHTaJIBHOI71 YCTaAHOBKH.



Jnst otdyera 1abopaTopHON pabOTHI CTYACHT IOJIKEH B TETpaau AJs 1aO0paTOpHBIX padoT BbI-
MOJIHUTH 00Pa0OTKY pe3yIbTaTOB U3MEPEHUN B COOTBETCTBHUH C 3a/laHUSIMU, IPUBEICHHBIMU B
«MeToIMYeCKUX YKa3aHHIX», PaCCUUTATh MOTPEITHOCTH U3MEPEHHM, OTBETHTh Ha KOHTPOJIbHBIE
BOIPOCHI IO TeMe pabOTHI.

2. IlpakTuyeckue 3aHaTHsA. CTYICHT CAMOCTOSTEIHLHO PEIIACT 3aJlaHHBIC €My 3a/Ja4d W3
CIUCKa METOIMYEeCKUX yka3aHuii. [Ipu 3TOM OH J0JKEH: cAenaTh KpaTKYIO 3alllCh YCIOBUS; YUCIIO-
BEIC JJAHHBIE MepeBeCTH B cucteMy eanHui] CH; BBIMOTHUTE aKKypaTHO YepTEeX, PUCYHOK WIIH CXe-
My, TOSICHSIFOIIME OMMCAHHBIN B 3a/1a4e MPOIECC; B X0/I€ PEIICHU 3a1a4u JeJlaTh KPaTKUE U SICHbIE
KOMMEHTApUHU HCIIOJIb3yeMbIX (PU3NYECKUX 3aKOHOB M ()OPMYIT; PEIINB 33a7a4y B 0OIIEeM BHJE, IIPO-
BEPUTH OTBET IO PAaBEHCTBY pa3MEpPHOCTEW JIEBOM M MpaBOil 4acTU pacueTHOW (GopMyIbl; B MOJY-
YCHHYIO pacyeTHYIO (OpMyy MOJICTaBUThH YUCIIOBBIC TaHHBIC U OIICHUTH MPABIONOJ00HOCTh OTBE-
Ta. /{7 mpaBUIBHOTO pelieHus 3a/1ad HeOOXOAMMO MOBTOPHUTH TEOPETUUYECKHUI MaTepuall Mo TeMe
3aHSTHSL.

3. Jeknuu. CTyeHT paboTaeT ¢ KOHCIIEKTOM JICKITUH U YICOHHMKOM.

6. MIPUMEPHASI TEMATUKA KYPCOBBIX TIPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT

[To nucrunune «Pu3nKa MPeTyCMOTPEHO BHIMOJIHEHHE KOHTPOIBHBIX padboT B 1,2 ceme-
crpax. [IpumepHas TemaTHKa KOHTPOJIBHBIX PabOT:
Ounas u 3a04Has popma 00ydeHHs
K.p.Nel. ®usnueckue 0oCHOBbI MEXaHUKH.
K.p.Ne2. MonekynsipHas (pusnka 1 TepMOIUHAMUKA. DIEKTPOCTATHUKA.
K.p.Ne3. Dnekrpomarnerusm. Konebanus.
K.p.Ne4. BonnoBast ontuka. KBanToBas ¢huszuka.

7. OIEHOYHBIE MATEPHAJIBI JIVISA TPOBEJAEHUSA TIPOMEXYTOUYHOM ATTE-
CTAIIMM OBYYAIOIIUXCHA ITO JTUCHUITJIMHE

7.1. Onucanue nokasareJjieii 1 KpuTepueB OLeHUBAHUS KOMIETEHIIUH HA Pa3IMYHbIX
Tanax ux (popMUpoBaHUsl, ONMCAHHE KA OLlEHUBAHUS

7.1.1 DTan Tekyuiero KOHTPOJIA

PG3YJ'II)TaTI)I TCKYILICTO KOHTPOJIA 3HAaHUHA B MEKCECCUOHHOM arTecTalluu OLICHUBAIOTCA IIO
CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTEeCTOBaH.

PesynbTaTsl 00y4yeHus, xa-

Komme- PAKTCPHIYIOTIHE Kpurepuu AtrtectoBaH | He arTrecToBan
TeHUUs1 | c()OPMUPOBAHHOCTH KOMIIe- OLlCHUBAHUS
TEHIUH
OIIK-1 [3HaTh OCHOBHBIC HUBNIECKHE Tect Brimonnenue | HeBbinonHenne
SIBJICHUSI U OCHOBHBIE 3aKOHBI paboT B CpoK,| paboT B CPOK,

(HM3MKH; TPAHMUIE! MX IpUMeHH- | KOHTPOMBHBIE  3aNaHUA | rpenycMOT- | IPEXyCMOTPEH-
MOCTH, TIPHMEHEHNE 3aKOHOB B /U1 381U TbI J1abopa- PEHHBIN B | HBIN B pabounx
BAKHEHIITNX MPAKTUUECKUX TIpU- | P 1PX pabor pabounx nporpaMmmax
JIOKEHHUSIX; OCHOBHBIE (hU3HYE- nporpaMmax
CKHE BEINYMHBI U PU3NUECKHE
KOHCTAHTBI, MX ONpPEIEIEHHE,
CMBICII, CITIOCOOBI U €IMHHUILIBI UX

Konrtponbhas pabota




u3MepeHus; GpyHIaMeHTalIbHbIE
(dbu3HYECKHE OMBITH U X POJIb B
pa3BUTUU HAYKH; Ha3HAUCHUE U
MIPUHLIUIBI IEVUCTBUS BaXKHEH-
muX Gu3nIecKux MpuoOPoB

YMeTh 0O0BSICHUTH OCHOBHBIE
Ha0JI0/1TaeMble TPUPOJIHBIE U
TEXHOTCHHBIE SIBJICHUS U d(-
bekThI ¢ mo3unui GpyHIaMeH-
TaIbHBIX (PU3NIECKUX B3AHMO-
JICUCTBUI; yKa3aTh, KaKHE 3aKO0-
HBI ONTMCHIBAIOT JTAHHOE SIBJICHHE
1 3G PEKT; HCTOTKOBHIBATH
CMBICT PU3NYECCKUX BEITUIHUH U
MOHSITHIA; 3alUCHIBATh YpaBHE-
HUS I QU3HYECKUX BEIIMYUH B
cucreme CU; paboraTs ¢ npu-
O6opaMu 1 000pYyIOBAHUEM CO-
BpeMEHHOH (hU3UIEeCKOii J1abo-
paTOpUH; UCIIOIB30BATh Pa3-
JMYHbIE METOJAUKU U3MEPEHUN U
00pabOTKH IKCTIEPUMEHTAITb-
HBIX JAHHBIX; UCIOJB30BATh
METO/TBI aJICKBATHOTO (PpU3nIe-
CKOTO M MaTeMaTU4YEeCKOro MO-
JEIIMPOBAHMSI, & TAKXKE MPUME-
HSTh METOJIbI (PU3HUKO-
MaTEeMAaTHYECKOTO aHAIIN3a K
pEIIEHNI0 KOHKPETHBIX €CTeCT-
BEHHOHAYYHBIX H TEXHHUECKUX
npobiem

Tect
KonuTponbeHbie 3amanHus
IS 3aITUTHI Tabopa-

TOPHBIX paboT

Konrtponphas pabota

Brinosinenue
paboT B CPOK,
MpeayCMOT-
PEHHBII B
pabounx
nmporpammax

HeBpimonnenue
paboT B CPOK,
PEeyCMOTPCH-
HBII B pabo4mx
nmporpammax

Brnanmers HaBBIKaMH UCTIOIB30-
BaHUsl OCHOBHBIX 001Iedu3nye-
CKMX 3aKOHOB Y TIPUHIIUIIOB B
BOXHEHIINX MPAKTHUECKUX
NPUJIOKECHUSX; HABBIKAMH TTPH-
MEHEHHUSI OCHOBHBIX METOJ/I0B
($u3MKO-MaTEMaTUYECKOT 0 aHa-
Ju3a Ui peleHNs eCTeCTBEH-
HOHAYYHBIX 33]1a4; HAaBBIKAMHU
IpaBUIBHOM 3KCIUTyaTaluy oc-
HOBHBIX PUOOPOB U 000pyI0-
BaHUs COBPEMEHHOHN TeXHHUYe-
CKOM1 J1abopaTopHH; HaBbIKAMU
00pabOTKH U MHTEPIIPETUPOBA-
HUS pe3yIbTaTOB SKCIIEPHMEH-
Ta; HABBIKAMH HCIOJIb30BAHUS
METO/I0B (PU3UUYECKOTO MOIEITH-
pPOBaHUS B MHKEHEPHOH Mpax-
THKE

Tect
KoHTponbsHbIe 3amaHus
JUTSI 31U THI JTabopa-

TOPHBIX paboT

KonrponbHas pabota

Beimonnenune
paboT B CPOK,
IIPEAYCMOT-
PEHHBIN B
pabouunx
porpammax

Hessimonuenune
paboT B CPOK,
MIPEeyCMOTpPEH-
HBIN B pabounx
porpaMMax




7.1.2 3Tan npoMe;KyTOYHOI0 KOHTPO.JIsl 3HAHUIA
Pe3ynbTaThl mpoMeXyTOUYHOTO KOHTPOJIS 3HAHUHM OLIEHWBAIOTCS B 1 ceMecTpe IJisg OYHOU U
3204HOM (hOpMBI 00YUEHHSI 110 TBYXOATUIBHON CUCTEME:
«3aYTEHO»
«HE 3aYTEHO»

PesynbTaTsl 00ydyeHus, xa-

Komme- paxKTepu3ymomme Kpurepun 3auTeHo He 3a4TeHo
TeHIHs | cOpMHMPOBAHHOCTH KOMIIe- OLIcHUBAHMS
TeHUHH
OIIK-1 |3HaTh OCHOBHBIEC (PU3HUYECKUE Tect Beimonnenue |B tecre meHee
SIBJICHUSI 1 OCHOBHBIE 3aKOHBI tecta Ha 50- |50% npaBuiib-
(bu3UKY; TpaHUIIbI UX TIPUMEHU- 100% HBIX OTBETOB

MOCTH, IPUMEHEHUE 3aKOHOB B
BOKHEUIINX [PAKTUYECKUX IIPU-

KoHTtposbHbIE 3a7a-

OtBer Ha 3-5

Pemreno menee 3

dexThI ¢ mo3unuii pyHaameH-
TaTbHBIX (PU3NICCKUX B3AHMO-
JIEUCTBUM; YKa3aTh, KAKHUE 3aKO-

KOHTpOJ'IBHBIe 3aaa-

Ortser Ha 3-5

JIOKEHUSIX; OCHOBHBIC (M3HMue- |HUA IUIA 3alUTHI Ja- [3aaHui Ba- |3aqaHuil u3 5
CKHE BEITMYMHBI U PU3HUUECKUe [0OpaTopHBIX paboT  [puanTta U3 5

KOHCTAHTBHI, X OIpe/eTIcHHE,

CMBICJI, CITOCOOBI M €IMHUIIBI KX Pemenne Pemenne koH-
M3MepeHHUst; DYHIAMECHTANbHBIC |KonTponbHas pabota |[KOHTPOJILHOM [TPOJIBHON pabo-
(u3HYECKUE OMBITHI U UX POJIb B paboTsl ThI HA HEY/IOBJIE-
pa3BUTUU HAYKH; Ha3HAUCHUE U Ha YIOBIie-  |[TBOPHUTENBHYIO
MPUHIUIIBI ICUCTBUS BaXKHEH- TBOPUTENb- |OIICHKY

X GU3MYECKUX MPUOOPOB HYIO OIIEHKY

YMeTh 0O0BSICHUTH OCHOBHBIE Tect Brimosinenue |B Tecte Menee
HaOJI0JaeMbIe IPUPOJTHBIE U tecta Ha 50- |50% npaBwIb-
TEXHOI'€HHBIE SIBJICHUS U (- 100% HBIX OTBETOB

Pemreno menee 3

HEI OIIMCHLIBAIOT JTAHHOE SIBJICHUE |HUS JUISA 3aIUTEI JIa- |3amaHuil Ba- |[3amaHuil u3 5
win 3QPEKT; UCTOIKOBBIBATh  [0OpaTOpHBIX pabOT  [puaHTa U3 5

CMBICIT (PU3UYECKHUX BEIIMYUH U

MOHATHI; 3aUCHIBATh ypaBHE-

HUS U QU3HYECKUX BEJIMYHH B

cucteme CU; paborats ¢ npu- |KoHTponbHas pabora |Pemenue Pewrenne koH-
O6opaMu 1 000pyIOBAaHUEM CO- KOHTPOJIBHOM |TPOJIBHOI pado-
BpeMeHHOH ¢pu3nveckoil nabdo- paboThI ThI Ha HEYJIOBJIE-
paToOpuH; UCIOIb30BaTh pa3- Ha YIOBJIE- |TBOPHUTENIBHYIO
JUYHBIE METOIUKH U3MEPEHU U TBOPUTENb- |OLEHKY
00pabOTKH IKCIIEPUMEHTAIb- HYIO OLIEHKY

HBIX JJAHHBIX; UCIIOJIb30BaTh

METO/BI aJIEKBaTHOTO (hU3NIe-

CKOT'0 U MaTeMaTH4ecKoro Mo-

JeTUPOBAHMSI, a TAK)KE TIPHUME-

HATH METO/IbI (PU3UKO-

MaTeMaTUYECKOTO aHalu3a K

PELICHUIO KOHKPETHBIX €CTEeCT-

BEHHOHAYYHBIX U TEXHHUYECKUX

npobiem

Biagets HaBBIKaMM HCITONb30- |Tect Brmonraenune (B Tecte Menee
BaHUs OCHOBHBIX 00Iehu3nye- tecta Ha 50- |50% npaBuiIb-
CKHX 3aKOHOB ¥ MPUHIIUIIOB B 100% HBIX OTBETOB




BOKHEUIITUX MPAKTHIECKUX
MPUIOKEHUAX; HABBIKAMH MPH-
MEHEHHS OCHOBHBIX METOJIOB Kontponbneie 3ama- |OtBer Ha 3-5 |Pemeno menee 3
(U3MKO-MaTEeMaTUUECKOTO aHa- |HUS JUIS 3alIUTHI JJa- |3aJaHui Ba- [3amaHuii u3 5
JIU3a JIJISl PEIICHUsI €CTECTBEH- |0OpaTOPHBIX paboT puaHTa u3 5
HOHAYYHBIX 33/1a4; HaBbIKAMU
MPaBUJILHOM DKCILTyaTalluH OC-

HOBHBIX IpUOOPOB 1 000pyno- |KontponbsHas pabora |Pemenue Pemenue xon-
BaHMS COBPEMEHHOW TeXHHYE- KOHTPOJILHOH [TpOJIBHOI pabo-
CKOM1 1abopaTopuu; HaBBIKAMU paboThI ThI HA HEYJIOBIIE-
00paboTKH ¥ HHTEPIPETUPOBA- Ha yJOBJ€- [TBOPHUTEIBHYIO
HUS pe3yJIbTaTOB SKCIIEPUMEH- TBOPUTENb-  |OLEHKY

Ta; HAaBBIKAMH HCIIOJIb30BAHUS HYIO OIICHKY

METO0B (PU3UIECKOTO MOJICIH-
pOBaHMS B MH)KEHEPHOH IpaK-
THUKEC

Pe3ynpTaThl MPOMEXYTOYHOTO KOHTPOJIS 3HAHUH OIIEHUBAIOTCS BO 2 CEMECTpE JUIsl OYHOU U
3204HOM (hOpMBI OOYUEHHSI 110 YETHIPEXOATFHON CHCTEME:

«OTIHYHO;

«XOPOIIO;

«yJOBJIETBOPHUTEIBEHOY;

«HEYJIOBJICTBOPHUTEIHHO.

PesynbTaTsl 00y4yenus, xa-
Komneren paKTepu3yloIme Kpurepun OTaHaHo Xop

oM ¢()OpMHPOBAHHOCTH KOM- |OLCHUBAHHA o110
neTeHI U

Ynosia. |Heynosa

OIIK-1 3HaTh OCHOBHbIE (PU3HUECKHE Tect 10-12 79| 56 |Menee 5
SIBJIIEHUS 1 OCHOBHBIE 3aKOHbI
(u3HKH; rpaHuIBl MX puMe- | 12 3axanuii
HUMOCTH, IPUMEHEHHUE 3aK0-
HOB B BOKHEHIIINX MPAKTHYE-
CKHX MPUJIOKEHUSIX; OCHOB-
HbIEe (PU3UIECKUE BEITNIHHEI
U pU3MUECKUEe KOHCTAHTHI,
WX OTIpeJIeIeHNE, CMBICI,
CHOCOOBI ¥ €TUHUIIBI X W3-
MepeHUs; pyHIaMeHTaIbHbIE
(u3nUecKre OMBITH U UX
pOJIb B pa3BUTHU HAYKH; Ha-
3HA4YCHHE W TIPUHIUTIBI JIeH-
CTBHSI BAKHEHITNX u3nyie-
CKHX NpUOOPOB

YMeTb 00BSICHUTH OCHOBHBIC
Ha0Jr01aeMble PUPOIHBIE U
TEXHOTEHHBIE sBIeHus U - | 12 3anannii
¢exThI ¢ mo3unmii GyHaa-
MEHTAJIbHBIX (PUZNIECCKUX
B3aMMO/JICHCTBUM; yKa3aTh,
KaKHe 3aKOHBI OMTUCHIBAIOT
JTAaHHOE SIBJICHHUE WJIH d(-
(EeKT; HCTOTKOBBIBATH CMBICTT
(U3UUECKUX BEJTMYUH U TI0-

Tect 10-12 7-9 5-6 [Menee 5




HSTUH; 3aIIUCHIBATH YpaBHE-
HUS 1151 QU3HYECKUX BEIU-
yuH B cucreme CU; paborath
¢ mpubopamu u 000pyI0Ba-
HUEM COBPEMEHHOH (u3uye-
CKOM J1abopaTOpUH; UCIIONb-
30BaTh Pa3JInYHbIE METOUKU
u3MepeHuil 1 00paboTKU
SKCIIEPUMEHTAIBHBIX J1aH-
HBIX; UCTIOJIb30BaTh METOBI
aJIeKBaTHOTO (PU3UYECKOrO U
MaTeMaTHYECKOTO MOJICIIH-
pPOBaHUs, a TAKXKE MMPUMe-
HSTh METOJIBI (DU3HKO-
MaTeMaTUYECKOTo aHalu3a K
pEIIeHIIO KOHKPETHBIX ecTe-
CTBEHHOHAYYHBIX U TEXHU-
YECKUX Mpo0eM

Biiaziets HaBbIKAMHU HCIIONb-

A Tect 10-12 7-9| 56 [Menees
30BaHM OCHOBHBIX 00medu-
3MYECKHMX 3aKOHOB H ITPHH- 12 3apannin

[TUTIOB B BAXKHEUIITUX TTPAK-
THYECKUX MPHIIOKECHUSX; Ha-
BBIKaMU TIPUMEHEHHUS OCHOB-
HBIX METOJIOB (PH3UKO-
MaTeMaTUYECKOro aHaau3a
JUIS PEIICHUST €CTECTBCHHO-
HAyYHBIX 3a71a4; HAaBBIKAMHU
MPAaBUIIbHOM KCILTyaTaluu
OCHOBHBIX TpUOOPOB U 000-
PYJIOBaHMs COBPEMEHHOMN
TEXHUUYECKOH J1abopaTtopuy;
HaBbIKaMU 00paOOTKH U UH-
TEPIPETUPOBAHUS PE3yIIbTa-
TOB DKCTIIEPUMEHTA; HaBbIKA-
MH HCII0JIb30BAHHUS METOJIOB
bu3NYECKOro MOAEIUPOBa-
HUS B MH)KCHEPHOU TIPAKTHKE

7.2 TlpuMepHbIii MepeyeHb OLEHOYHBIX CPEACTB (TUMOBbIE KOHTPOJIbHbIE 3aaHUsI U
HHbIC MAaTEePHAJIbI, HeOOXOAUMBbIE /115l OLEHKN 3HAHNH, YMEHNH, HABBIKOB M (WJIN) ONbITA Jesi-
TeJIbHOCTH)

7.2.1 TlpuMepHblii nepevyeHb 3aaHU JUIsl MOATOTOBKH K TECTHPOBAHUIO

1. YkaxkuTe XapakTep ABM)KEHHS MaTEpPHAIbHOM TOUYKH, €CIM HU3BECTHO, YTO HOPMAJIBHOE
YCKOpEHHUE an=COoNSst, a TaHTeHIMaTbHOEe ycKopeHue a,=0.

OTBeT: paBHOMEPHOE IBUKEHUE T10 OKPYKHOCTH.

2. JIpmwxkenne Tena Ha Tiockoctu XOY onmuckiBaeTcs ypaBHEHUSM X=t-3 u y=1 0-2t%. Tlo xa-
KOH TPaeKTOpUHU ABMXKETCA Teno? YeMy paBeH MOyJIb CKOPOCTH B Ha4aJIbHBII MOMEHT BPEMEHHU?

Otser: o nmapabosne; 5 m/c

3. My maccoif M, ABHUrasicb CO CKOPOCTBIO U,, a0CONIOTHO YIPYTO YAapsieTCsl O CTEHKY
NOJl YTJIOM o K €€ MoBepxHocTH. Onpenennre, Kakoi UMITYJIbC IOJYyUYUT CTEHKA B PE3YJbTATE CO-



yaapeHus?
OtBet: 2my, Sina

4. PaccunTaiiTe MOMEHT MHEPIIMU OJTHOPOJHOTO CTepxHs Maccor 10 Kr u qiuHoM 1 M oTHO-
CUTEJIBHO OCH, POXOAIIEH Ha pacCTOSHUU 25 CM OT OJHOIO €ro KOHIIa.

OtseTt: 1,46 KT M-,

5. Konebanust mMarepuajabHOH TOYKH OMUCHIBaOTCsA ypaBHeHuem X=0,02c0S(2ntt+0,25m),m.
3anummuTe ypaBHEHHE MIPOCKIIMN YCKOPEHHS Ha 0ch OXx JJIs1 TOM TOYKH.

Ortser: a, = - 0,08'n2005(2nt+0,25n), M/

6. CpaBHHTE pabOTy MIEATBHOTO ra3a Mpu PACHIUPEHUH U3 OJHOTO COCTOSIHUS B M30TEPMHU-
YEeCKOM U ainabaTHOM Tporeccax?

OtBet: B m3oTepmuueckom mporiecce ra3 copepmut 00bIny0 padory.

7. SIBnsieTcst M SKBHIIOTECHIMAIBLHON IUIOCKOCTh CUMMETPUH S B S
0JI€ TOYEYHBIX 3apsI0B: a) (1=02=Q; 0) J1=+(; q2=-q7? g g
OrtgerT: a) HeT; 0) na. a, a,
8. JIBa 6GECKOHEYHO JUIMHHBIX MPSMOJIMHENHBIX IPOBOJHUKA C
IPOTHBONOJIOXKHBIMU Tokamu (l,=211) nexar B IIIOCKOCTH, TEPIICHIH- | 1 : |2
KYJISAPHOH IUIOCKOCTH pUCYHKA. Ha KakoM y4acTKe HaXOAATCsA TOYKU, B ——(©—— 17— — Q- —
KOTOPBIX MarHUTHasi MHAYKLUS PaBHA HYIIO? 1 21 3 4
Ortser: 1.

9. Kak M3MEHUTCSI MOITHOCTb U3Iy4EeHUsI a0COIIOTHO YEPHOIrO TeJla, €CIIU JUIMHA BOJIHBI, HA
KOTOPYIO MPUXOANUTCSI MAKCUMYM €r0 UCIyCKaTeIbHON CIIOCOOHOCTH, YBEIHUUTCS B 2 pa3a?

OtBet: ymeHbluTcs B 16 pas.

10. AxktuBHOCTH 4 HekoTOporo u3zorona 3a 10 cyrok ymensmmiace Ha 20%. Onpenenutsb
nepuoy noiypacrnaja 3roro uzorona. Oreer: 31 cyr.

7.2.2 IllpuMepHbIii nepevyeHb 3aIaHUI 1JIs1 pellleHUs] CTAaHIAPTHBIX 3a1a4

1. Touka JBHMIKETCS COITIACHO ypaBHeHMIO S =4+2t+5t*, rne S m3Mepsercs B MeTpax, a
t— B cexynnax. OnpeaenuTs paccTOSHUE, IPOHAECHHOE TEJIOM 3a MEPBbIE 3 C, @ TAKKE BEIUYHMHY
npuodpereHHoro yckopenus. (OtBet: S1mM; IOM/CZ).

2. ToHKOCTEHHBIN IWIMHApP CKaThIBaeTcs ¢ xosuMa BbicoTol 10 M. Kakyro nuHelHyr0 cko-
pocTh OyneT UMETh HWINH/P Y NogHOoXKusA xoiama? (Otset: 10 m/c).

3. Kucnopon maccoit 160 r HarpeBaroT npu nocrossHHom aasiienuu ot 320 no 340 K. Omnpe-
JIEJIUTh KOJIMYECTBO TEIUIOTHI, MOIVIOIMIEHHOE Ia30M, M3MEHEHHE BHYTPEHHEH sHepruu u padoTy
pacmmpenus raza. (Oteet: 2908 Ik, 2077 x, 831 Ix).

4. B BepmIMHAaX paBHOCTOPOHHETO TPEYroJibHUKA co cTopoHOoM 0,15 M HaxonaTcs 3apsa/abl O
3 uKu, mpuuem 11Ba 3apsijia OTpULIATeNIbHBIE, @ OAMH MOJOXKUTEIbHBIN. HaliTh HanpsyKeHHOCTD AJIeK-
TPUUYECKOT0 NOJIsl B LIeHTpe TpeyrosbHuka. (Oteet: 1079 B/m).

5. Amnepmerp c¢ conporusnerHreMm 0,2 Om, npucoenuHeHHbI k ucrounuky ¢ DC 1,5 B,
nmokassiBaeT TOK 5 A. Kakoif TOK MOKaKeT 3TOT aMIIEpMETP, €CIIH €ro 3allyHTUPOBATH COTIPOTHUBIIEC-
HueMm 0,1 Om? (OtBeT: 3 A).

6. [To AByM IIIMHHBIM NapajuieIbHBIM MPOBOJHUKAM, HAXOIAIIMUMCS Ha paccTossHuu 20 cM
Jpyr OT Apyra, TEKYT TOKHM pa3Horo HampasieHus 2 A u 5 A. Uemy paBHa MarHMTHas UHAYKLUS B
TOYKE, JISKAIEH Ha CEpEeIMHE O0Tpe3Ka, coeauHstomero 3tu nmpoBoaHuku? (Otet: 14 MxT).

7. IocTosiHHas TUPaKIMOHHON pemeTky B 4 pa3za OoJblie JUIMHBI CBETOBOM BOJHBI MOHO-
XpOMaTHYECKOTO CBETA, HOPMAJIbHO MaJar0IIero Ha ee MOBEpXHOCTh. ONpeaenuTh yroja Mex1y NepBbl-
MH CUMMETPUYHBIMU U PAKITMOHHBIMA MakcUMyMaMHu. (OTBeT: 290).

8. AbcomoTtHO YepHoe Teno umeeT temneparypy 100°C. KakoBa Oynet temreparypa Tena,
€CII B pe3y/bTaTe HarpeBaHus MOTOK U3TydeHus yBenuunBaercs B 4 paza? (Otset: 527 K).

9. Ilpu uccnenoBannu Gororpdexra c moBepxHOCTH ITMHKA (Az=45B) ycTaHOBIE€HO, YTO NIPU
U3MEHEHMH 4YacTOThI MaJlaloliero ceera B 1,2 pasa ans npekpamieHus: Gorodddexra HeoOX0aUMO
YBEJIMYUTH 3a/iep KUBarolliee HampsbkeHue B 1,6 paza. Onpenennute 4acTOTy M3Iy4EHUS B MEPBOM
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skcniepumenrte. (Otset: 1,45-107°T').

10. DeKTpoH BBIOUT M3 aTOMa BOJOPOa, HAXOIAIIETOCSI B OCHOBHOM COCTOSTHUHU, (POTOHOM
¢ aHeprueii e=17,75B. Onpenenure CKOPOCTh IEKTPOHA 3a mpeaeiamu atoma. (Oteet: 1,2 M/c).

7.2.3 llpuMepHBIii IepevyeHb 3aJaHUI JIA pellieHusl MPUKJIATHBIX 3a/1a4

1. Teno OpocarOT B TOPU3OHTAILHOM HAMPABICHUH C OantHU BBICOTOM 20 M ¢ HEKOTOPOU
HavyaJIbHOM CKOpocThio. Teno magaet Ha pacctosHuu 30 M oT ocHoBaHUs OamHu. C Kako HaYallb-
HOM CKOPOCTBIO OHO OBLIO OpOIIEHO, U KaKyl0 KOHEUYHYI CKOpOCTh Ipuodpeno? ConpoTuBieHuEM
BO3ayXxa npeHebOpeus. (OTBet: 15Mm/c, 25Mm/c).

2. Ilnardopma B BHJIE CILIOMIHOTO OJHOPOAHOIO JIMCKA BPAIAETCs O UHEPLIUU BOKPYT He-
MOJBM)KHOM BepTUKaIbHOM ocu. Ha kparo miaardopMbl CTOMT 4YeIOBEK, Macca KOTOporo B 4 pasa
MeHbIe Macchl Tiargopmbl. Kak 1 BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh BpallleHUs MIaTGopMbl,
€CITM YeJIOBEeK MepeiaeT Omke K IeHTPY Ha paccTosHue, pasHoe 0,5 paanyca muatdopmsl? (OTBeT:
yBenuuutcs B 1,33 paza).

3. 3a cuer 1 /X TemIOTHI, MOJIyyaeMOl OT HarpeBaTelis, MallnHa, padoTaonas Mo MUKITY
Kapno, cosepmraer padory 0,5 k/[x. Temneparypa narpeBatens 500 K. Onpenenuts Temieparypy
xononmibHUKaA. (OTBeT: 250 K).

4. K o6arapen ¢ DJIC & =300 B moxakimro4eHbl JBa IUIOCKUX KOHAEGHCATOPAa €MKOCTBHIO
C1=21® u C; = 3 nd. Onpenenuts 3apsa U Hanpspkeaue U Ha MIIacTHHAX KaXI0ro KOHACHCATOpa
pu noclieaoBareabHoM coenuuenuu. (Otsert: 3,6- 100 Ku, 180 B, 120 B).

5. YUerblpe npOBOAHMKA COEIMHEHBI IO CXEME, NPUBEICHHOW Ha pu-
cynke. Hanpsbxkenune mexny toukamu 4 u B paBHo 18 B. Comnporusinenus
npoBoHUKOB: R1 = 1,6 OM, R, =4 Om, R3 = 6 Om, Ry = 12 OM. Onipeaenutsb
oOl1ee COMpPOTUBIIEHUE U CHIIY TOKA B OTAEIbHBIX mpoBogHukax. (Otser: 3,6
B; 2,5 A; 1,67 A; 0,83 A).

6. IIpssmoyrosbHast pamka ruiomaaso 100 cm® PaBHOMEPHO BpalIaeTcsi C YII0BOM CKOpO-
cthio 10 paj/c B OTHOPOAHOM MarHUTHOM IoJie, UHAYKIHsS Kotoporo 0,4 Tin. Och BpallieHus: Haxo-
JUTCSI B TUIOCKOCTU PaMKH M COCTaBJISIET 30% ¢ HaIpaBlIeHUEM CHJIOBBIX JIMHUN mons. Haiitu mak-
cuManpuyio DJIC unaykiuu B pamke. (Otset: 0,02 B).

7. KonebarenpHbIil KOHTYp COCTOUT M3 KOHJIEHCATopa U KaTyIIKH MHIYKTUBHOCTH. Omnpene-
JIUTh YaCTOTy KOJIeOaHWH, BOSHUKAIOIIMX B KOHTYpE, €CJIM MaKCUMaJlbHas CUJia TOKa B KaTyike 1,2
A, MakcuManbpHas pa3HOCTh MOTEHIMAIOB Ha oOkiagkax KoHaeHcatopa 1200 B, sneprus koHTypa
1,1 mIx. (OtBet: 0,1 MI'm).

8. Yron nagenus gyda Ha OBEPXHOCTB skuAKOCTH 50°. OTpakeHHbIH JIyd MaKCUMAIBHO TOJISIPU-
30BaH. ONpe/IeHTh Yol npesomieHns ayda. (Otser: 40°).

9. MoHOXpOMaTHYECKOE U3JIy4EHUE C JUIMHON BOJIHBI, paBHON 500 num, MagaeT HOpMAJIBHO
Ha IJIOCKYIO 3€pKaIbHYIO MOBEPXHOCTh U JIaBUT Ha Hee ¢ cuioi 10 nH. Onpenenute yuciao ¢poro-
HOB, €KECEKYH/IHO MMaJIalolUX Ha 3Ty NOoBepXHOCTh. (OTBeT: 3,8" 1018).

10. DnekTpoH HaXOAUTCSA B OJHOMEPHOM MOTEHIMAIBHOM SIIHUKE IMUPUHON 1 HM B OCHOB-
HOM cocTosiHUM. OmpenenuTe BEpOsSTHOCTb OOHAPYKUTh 3JEKTPOH B KpalHEW 4YeTBEpTH SIIUKA.
(OtBeT: 9%).

7.2.4 TlpuMepHbIii NepevyeHb BONPOCOB A/ MOATOTOBKH K 3a4eTy

1. Ilpenmet pusuku. Puzndeckas moxenb. Knaccuueckast mexanuka. Kunemaruka. Cucrema
oTcuera. MeToapl 3a/1laHusl MaTeprualbHOU TOYKH. CBS3b KOOPAMHATHOTO M BEKTOPHOTO METOJOB.
Onucanue IBUKEHUS B KIACCUYECKON MEXaHUKE.

2. KpuBonuneiinoe nemwxenue. CpefHsiss © MTHOBEHHasi CKOPOCTh. PaBHONEpeMEeHHOE JIBH-
JKEHUE.

3. HepaBHOMEpHOE KpPHBOJHWHEHHOE JBIKeHWE. Pamuyc KpuBW3HBIL. TaHTEHIHAIbHOE M



HOpPMAaJIbHOE YCKOPEHHSI.

4. Cunbl B MexaHuKH. [IpaBuIIO CIOXKEHUS CHJI, IEUCTBYIOMNUX HA MAaTEPHATBHYIO TOUKY.

5. Unepuusa ten. Mepa nneprHoctH Tena. 3akonsl Hetorona. mnynec Tena. Umnynsc cu-
JBL.

6. Mexanuueckas cucteMa. BHyTpeHHHE M BHEIIHHE CHIIBI. 3aKOH COXPaHEHHs UMITYIIbCA
MEXaHUYECKOM CUCTEMBI.

7. Pabora 1 MoniHOCTh. PaboTa 0 THOPOTHOW CHITBI TSDKECTH.

8. Kunernueckast sHeprust nocrynareiabHoro awxkeHus. IlorennuanbHas sHeprus. Cs3b
MIOTECHIUAIIbHOW SHEPIUH C KOHCEPBATUBHOM CWIOH, NEUCTBYIOIIECH HA MATEPUAIIBHYIO TOUKY.

9. IlonHas »Heprusi MexaHudyeckoi cucrembl. KoHcepBaTHBHbIE CUIIBI. 3aKOH COXpPaHEHHUs
MEXaHUYECKON IHEPTUU.

10. IuccunaTtuBHble cuibl. PaboTa NMCCUNATUBHBIX CHJI. 3aKOH COXPAaHEHMs W IpeBpallle-
HUS DHEPIUMU.

11. AGcomtoTHO yNpyruii U HEYnpyruu yaap.

12. AGcomoTHO TBepaoe Teno - ¢umveckas Monenb. [locTymaTensHoe W BpamateabHOE
JBIKEHHE TBEPAOIO TeJla. YTJIOBasi CKOPOCTh U YIJIOBOE yCKOpeHHE. CBS3b YITIOBBIX U JIMHEWHBIX
BEJIMYHH.

13. MomenT unepuun. OmnpeneneHne MOMEHTa MHEPLUHM OJHOPOAHOTO cTepkHsA. Teopema
[ITeinepa.

14. PaGota 1 KMHETHYECKasl SHEPrusl BpallaTeIbHOr0 IBMKEHUS. BBIBOJ OCHOBHOIO 3aKoHa
JUHAMHUKHU BpalllaTeJIbHOTO IBUYKEHUSI.

15. PaBHoeicTBYOIIAs cuiia. MOMEHT CHJIBI.

16. MomeHT numnynbca. 3aKOH COXpaHEHUS] MOMEHTA HMITYJIbCa MEXaHHYECKOW CHCTEMBI.

17. Cratuctuyeckuii 1 TepMOJAMHAMHUYECKUII METO/bI U3y4eHUs CTPOSHMsI BellecTa. Tep-
MOJMHAMHUYECKas cucTteMa. TepmoanHaMmuueckue rnapamerpsl. Moisipas macca. Huciio ABoraapo.
PaBHOBECHBIE COCTOSHUS U KBa3UPAaBHOBECHBIE IIPOLIECCHI.

18. UneanbHelii Ta3 - pusnueckas monenb. YpaBHenune Kianeiipona-Menneneesa. M3ompo-
neccsl. 3akoH JlanpToHa.

19. OcHOBHOE ypaBHEHHE MOJEKYJSIPHO-KHHETUYECKON TEOpUH HACalTbHBIX ra3oB. CBs3b
JIaBJICHUs U TeMnepaTypbl. PU3HUYECKUI CMBICH JABICHUS U TEMIIEPATYPHI.

20. Yucno creneHeil cBOOOABI MOJIEKYIIBl. Pacripenenenne sHEPTuu 10 CTETEHSIM CBOOOIBI
MOJIEKYJIbl. BHYTpEeHH:S 3HEpIrUs HACAIBHOTO Ta3a.

21. PaboTa ra3a npu U3MEHEHHH €ro 00beMa.

22. KonnyecTBo TeIIOTHI. TemIoeMKoCThb rasa.

23. TlepBoe Hauano TepMoIUHAMUKHA. HEBO3MOKHOCTD CO3aHMUsI BEYHOTO JIBUTATEISI TIEPBO-
ro poja.

24. TlpuMeHeHre epBOro Havasia TEPMOJMHAMUKY JJIs1 M30TePMHUYECKOro mporiecca. Padora
ra3a Ipy U30TEPMUYECKOM IIPOLIECCE.

25. TIpumeHeHune epBOro Havyaia TePMOIUHAMUKH JIJTsl H30XOPHUYECKOTO mporecca. Momsip-
Hasl U yJelibHas TeII0eMKOCTh pH V = const.

26. IIlpumeHeHne epBOTO Havala TEPMOJANHAMUKH Il H300aprUuecKoro mpouecca. Mosip-
Has ¥ yAelbHas TEIUNIOEMKOCTb IIpH p = const. YpaBHeHHe Maiiepa.

27. Anmmabarnueckuii mporece. YpapHernue [lyaccona.

28. Kpyroseie mporecchl. Temnosas mamuHa, KI1/1. XononunbHas Mammsa.

29. Iuxn Kapuo u ero KIT/1. ITytu moBeimenus KI1/] TermoBsix MarmmH.

30. Bropoe Hauano tepMmoauHaMUKH. HEBO3MOXKHOCTH CO3/JaHHSI BEUHOT'O JIBUTATEIsI BTOPO-
ro poja.

31. Durponus. Ee craTucTuueckuit CMbICI.

32. Tperwe Havyanmo TepmonnHamMuku. Teopema HepHera.

33. DnemeHTapHblid 3apsil. TouedHblid 3apsii. 3aKOH COXPAaHEHMsI AJIEKTPUUYECKOTO 3apsja.
Dnektpuueckoe mose. 3akoH Kymona.

34. HampspkeHHOCTh M MOTEHLHUAN AJIEKTPOCTATUYECKOTO MOJIsl. DKBUIIOTEHIIMAIbHBIE IMO-



BEPXHOCTH, CUJIOBHIC INHUU.

35. [IpuHIUTT CyMEePIIO3UITNH YIIEKTPOCTATUICCKUX TOJIEH.

36. [ToTok BekTOpa HAMPSHKEHHOCTH SJEKTpHueckoro moiist. Teopema OcTporpalckoro-
l"aycca.

37. LHupkymsiusi BEKTOpa HAMPSHKEHHOCTH 3JIEKTPOCTATHIECKOTO TOJIS.

38. Ilpumenenue reopembl Octporpaackoro-I'aycca k pacdety 3JIeKTPUUECKUX MOJIEH.

39. CBs13b HaNPsHKEHHOCTH U OTEHIIMAJA HJIEKTPOCTATUYECKOTO TIOJIS.

40. DnekTpuyecKkoe MmoJjie BHYTPHU MPOBOJAHHUKA U Y €r0 MOBEPXHOCTH. DHEPrus 3JIEKTPOCTa-
TUYECKOTO MOJIS.

41. DnexrpoemkocTh. Konmencaropsl. [lmockuii konaeHncatop. CoearMHEHHE KOHJIEHCATO-
pOB.

42. Munons. [longpusie u HenonsipHble MoeKyibl. [lonspusanus ausnexkTpukoB. Buasl mo-
asipuzanu. CBOOOAHbIE U CBSI3aHHBIC 3apsIbl.

43. PacueT HaNpsHKEHHOCTU 3JIEKTPOCTATUYECKOTO IMOJISI BHYTPU AUAJIEKTpUKA. JUanekTpu-
YyecKasi IPOHUIIAEMOCTh CPE/IbI.

44. TTocTOSIHHBIN ANIEKTPUYECKHM TOK, €r0 XapaKTePUCTUKU U YCIOBUS CYILIECTBOBAHMUS.

45. Paznocts norenuuanos, J/C, HanpsikeHue.

46. 3akonbl Oma B uHTerpanbHoi popme. ConpoTHuBiIeHHE. 3aBUCUMOCTH COITPOTUBIICHUSI OT
TEMIIEPATYPHI.

47. Tennmooe aeiicTBue Toka. 3akoH Jxoyns-Jlenna.

48. 3akonbl Kupxroda. 3akon Oma u [[xoyns-Jlenna B muddepennuansroii popme.

7.2.5 IlpuMepHblii NepeyeHb BONPOCOB /sl MOATOTOBKH K IK3aMeHY

1. MarunuTHOe nosie. MaruuTHast UHIYKIUS. 3aKoH AMmIiepa.

2. 3akoH buo-Casapa-Jlamiaca. [IpuHnun cynepno3uuuu Juisi MarHuTHBIX ojieil. Maruur-
HOE I10JI€ IPSIMOJIMHEMHOI 0 IPOBOIHKUKA C TOKOM. MarHuTHoe 1oJjie KpyroBoro TOka.

3. JleficTBMEe MarHUTHOIO MOJIsI HA ABWXKYIMiics 3apsan. Cuna Jlopenua.

4. KOoHTyp ¢ TOKOM B MAarHUTHOM I10JIe. MarHUTHBIE MOMEHT KOHTYpa.

5. Marnutsslii notok. Teopema Octporpazackoro-I'aycca a1 MarHUTHOTO MOJIS.

6. Pabota nepemenieHus MPOBOIHUKA M KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

7. SIBneHue 3IEeKTPOMarHUTHON MHAYKIUH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIUH U €rO BbI-
BO/JI U3 3aKOHA coxpaHeHus s3ueprud. [Ipasuno Jlenna.

8. SIBieHne caMOMHAYKIUU. IHTYKTHBHOCTB.

9. Toku npu 3aMBIKaHUH U Pa3MbIKAaHUH IICTIH.

10. SIBnenue B3auMHON MHIYKIIMU. B3auMHast HHAYKTUBHOCTb.

11. MarauTHas BOCOpUMMYHMBOCTb U MarHUTHAs IPOHUIIAEMOCTh Cpefibl. THUIIBI MarHETUKOB.

12. ®eppomarneruku. Kpupas HamarHuuuBaHus. MarHUTHBIN rucTepesuc.

13. Tapmonuveckne KojeOaHWS W WX XapakrepucTukw. [luddepeHnmanprHoe ypaBHEHHE
rapMOHUYECKUX KOJIeOaHU.

14. ®uznueckuii U MaTeMaTUYECKUI MasITHUKH.

15. Ilpy>XuHHBIN MagTHUK. DHEPTUs TAPMOHUYECKUX KOJIEOaHUH.

16. DnexkTprueckuii KonedaTeNbHbI KOHTYp. He3aTyxaromie 3eKTpoMarHuTHEIE Kojieha-
HUSL.

17. 3aryxarorue MexaHH4eCKHe KoeOaHus. AepUuOINIECKUI TTPOIIecC.

18. 3aryxaromue 3JIeKTpOMarHUTHbIE KOJIEOaHNUsI.

19. BeiHyXIeHHbIE MEXaHWYeCKHe KoyieOanus. PesoHaHc.

20. CnoxxeHre TapMOHUYECKUX KoJleOaHUH OJMHAKOBOTO HampaBieHus. buenus.

21. CnoxxeHre B3aMMHO NIePIICHINKYIISIPHBIX KOJICOaHUH.

22. Boanbl. Mexanu3m 00pa3oBaHMs MEXaHWYECKHUX BOJIH B ynpyroi cpene. [IpononbHeie u
MOTepeYHbIe BOJIHBL. Y paBHEHUE Oeryiiei BOJHbI. XapaKTePUCTUKH BOTHBI.

23. UnTepdepenius BoiH. OOpa3oBaHue CTOSIYMX BOJIH.



24. DNeKTPOMArHUTHBIC BOJIHBI, IX OCHOBHBIE CBOMCTBA. DHEPTHUS DJIEKTPOMATHUTHBIX BOJH.
[Torok sneprum, Bektop Y MoBa-IloitHTHHra.

25. CgetoBbie BoitHbI. MHTEpdepennus cBera. ['eomeTpuueckas n onTuyeckast pa3HOCTh XO-
na. YciaoBust MakcUMyMa M MUHUMYMa uHTepdepenuuii. MTatepdepomerpsi.

26. NnTepdepeHuuss npu OTpaKEHUHM U MPOXOXKJICHUU CBETa 4Yepe3 TOHKYIO IUICHKY HIIN
IUTACTUHKY.

27. Nudpaxmus cera. [Ipuauun [rolirenca-dpenens. Meron 300 Openens.

28. JIndpaxiys Ha OAHON IS U Ha TU(HPAKIIMOHHON PEIIETKE.

29. Jludpakuus pEHTICHOBCKMX Jy4el Ha KpHCTAUTMYeCKO pemerke. Mccienoanue
CTPYKTYpbI KPUCTAJIIOB.

30. EcrecTBeHHbII U monsipu3oBaHHBIA cBeT. [lonspusanus cBera Mpu OTpakeHUH. 3aKOH
Bprocrepa.

31. [onsipouas!l U MONSAPU3ALMOHHBIE TPU3MBI. 3aKoH Maioca.

32. TemnoBoe m3nydyenue. 3akon Kupxroda 3akon Credana-bonpiimana. 3aKoH CMeEIIeHHs
Bumna.

33. Bemnuii potoaddext u ero 3akonsl. DoToHBL. YpaBHEHHE DUHIITEHHA.

34. JlaBnenue cBera. OnbiT JIeOeaena.

35. JIBoitHoe nyuenpenomieHue. ViIckycCTBEHHas! ONTHYECKasi aHU30TPOIIHSI.

36. Dddext Komnrona.

37. BonHoBbie cBoiicTBa yactuil. I'unoreza ae bpoits. [lnockas Bosna ne bpoinsa. Dkcme-
PUMEHTAJIbHBIE TIOATBEPKICHUSI BOJTHOBBIX CBOMCTB YacTHII.

38. CooTHoteHus HeomnpeneiaeHHocteil [ eiizendepra.

39. BonHoBast GyHKIUS U €€ CTATUCTUYECKOE TOJIKOBAHHE.

40. YpaBuenue lpenunrepa. CobctBeHHble 3HaUeHus Y3Heprur. CoOCTBEHHbIE (DYHKITHH.

41. JIBmxeHnne cBOOOTHOM YaCTHIIBI.

42. Yactuia B 0OJHOMEpHOM moTeHIabHOl sime. KBantoBanue snepruu. [Ipuniun coot-
BeTCTBUS bopa.

43. 'apMOHMYECKUM OCLIMILIATOP.

44. 1Ipoxox/1eHHEe YaCcTUIbl Yepe3 OJHOMEPHBIN MOTEHIHAIbHbIN Oapbep, TYHHEIbHBIN 3 (-
Gexr.

45. KBaHTOBO-MeXaHWYeCKass MOJelb aTomMa Bojopojaa. KBaHTOBBIE uuCiIa AJIEKTPOHA B
aTome Bogopoaa. Cxema sHepreTHUecKuX ypoBHeH aToma Bogopoaa. IlpaBuia orbopa.

46. PertreHoBckue nmydd. CIUIONIHON CIEKTP M XapaKTEPUCTHUYECKOE HW3ITydeHHUE. 3aKOH
Mo3znu.

47. CocTaB U XapakTEpUCTUKU aTOMHOTO sifpa. SAnepHsie cuibl.Jlepext Macc. DHeprus cBs-
3U. YelIbHAsl 3HEPIUsl CBS3U.

48. PaiMOaKTUBHOCTbH. 3aKOH PaJMOAKTHBHOTO pacmaa.

49. Bugpl ¥ 3aKOHBI PaIMOAKTUBHBIX MTPOIECCOB.

50. SnepHble peaknuu. 3aKOHBI COXPAHEHUS B SJEPHBIX peaknusx. Jenenue smep. CuHTe3

aaep.

7.2.6. MeToanKka BbICTABJIEHUS] OLIEHKH NPU NPOBeeHUH MPOMEKYTOYHOI aTTecTalluu

DK3aMeH MPOBOAMTCS IO TeCT-OMIeTam, KaXIbIid U3 KOTOPBIX CONEpKUT 12 BompocoB u 3a-
nau. Kaxaplil npaBuiibHBIN OTBET B TecTe oljeHuBaeTcs 1 6amiom. MakcuMaabHOE KOJIMYECTBO Ha-
OpaHHBIX 0ayTOB — 12.

1. Ouenka «HeynoBieTBOpUTEIHHO» CTAaBUTCS B cilydae, €CIU CTYAECHT HaOpaia MeHee 5
0asuIoB.

2. Onenka «Y10BJIETBOPUTENILHO» CTABUTCS B Cydae, €ClIM CTyJAeHT HaOpai oT 5 10 6 Oan-
JIOB.

3. Onenka «XopoIo» CTaBUTCS B cly4ae, €Clii CTyIeHT Habpain ot 7 10 9 6aos.

4. Onenka «OTIUIHOY» CTABUTCS, €CITU CTYAeHT Habpain ot 10 mo 12 6amios.



7.2.7 IlacnopT OlleHOYHBIX MaTepPHAJIOB

Ne 1/t KonTponupyemsbie pazesnbl Koa xonTponupyemoi HanmenoBanue
(Tembl) AUCIUTUIMHBI KOMIIETCHIUU OLIEHOYHOT'O CPEJICTBA
1 Kunemaruka OIlK-1 Tect
KonTposbabie  3aganus
UIA  3amuTel  Jabopa-
TOPHBIX paboT
YcrHblit onpoc
KonrponbHas pabora
2 Hunamuka nocrynatenpHoro (OITK-1 Tect
JIBUKCHHUS Koutposbabie  3amanus
UIA  3amuTel - Jabopa-
TOPHBIX paboT
YcrHblii onpoc
KonTponbhas pabora
3 JlnHamuKa BpamaTeabHOro OIIK-1 Tecr
JIBUKCHUS KouTponbuble 3ananus
JUIsL  3alluThl  J1abopa-
TOPHBIX paboT
YcTHBII onpoc
KonTponbnas pabora
4 Mexanunueckue konebanusi u  [OIIK-1 Tect
BOJIHBI KouTponbuble 3ananus

JUIsL  3alluThl  J1abopa-
TOPHBIX paboT

YcTHBII onpoc
KonTponbnas pabota

5 MonexynspHas Gusnuka OIIK-1 Tect

KontponsHble 3amaHus
UId  3aluTel  Jabopa-
TOPHBIX padoT

YcTHBII onpoc
KonTtposnbHas pabota

6 TepmonnHamuka OIlK-1 Tect

KontponbHble 3amaHus
UIg  3aluThl  Jabopa-
TOPHBIX padoT

YcTHBIN onpoc
KonTtposnbHas pabota

OnextpocraTnueckoe noje B |OIIK-1 Tect

BaKyyMe KonTponbHble 3ananus
JUI  3aIIMTHl  J1abopa-
TOPHBIX paboT

YeTHBIN onpoc
KonTponbhas pabora

OnextpocraTnueckoe noje B |OIIK-1 Tect

BEILIECTBE KoHTtponbHbIE  3a7aHUSA
JUI  3aIIMTHl  J1abopa-
TOPHBIX paboT

YeTHBIN onpoc
KonTponbnas pabora




ITocTOsTHHEIN TOK

OIIK-1

Tect

Koutposnbnble 3amaHus
UIg  3amuTel  Jabopa-
TOPHBIX paboT

YcrHblii onpoc
KonrponbHas pabora

MarnutHoe nose OIlK-1 Tect
KonTposbabie  3aganus
UIg  3amuTel  Jabopa-
TOPHBIX paboT
YcrHblii onpoc
KonrponbHas pabora
OnektpomarauTtHas uHaykims (OITK-1 Tect
KonTposbabie  3aganus
UIA  3amuTel  Jabopa-
TOPHBIX paboT
YcTHBI onpoc
KonTponbhas pabora
MarnuTHble cBoiicTBa BemiecT- [OITK-1 Tect
Ba KouTponbuble 3ananus
JUIsL  3alluThl  J1abopa-
TOPHBIX pabOT
YcTHBII onpoc
KonTponbnas pabota
DnekTpoMarHuTHeie koneba-  [OIIK-1 Tect
HUS U BOJIHBI KouTponbuble 3ananus
JUIsL  3alluThl  J1abopa-
TOPHBIX padoT
YcTHBII onpoc
KonTponbnas pabota
BousiHoBas ontrka OIIK-1 Tect
KonTponbHble 3amanHus
JUIsL  3alUThl  J1abopa-
TOPHBIX padoT
YcTHBII onpoc
KonTponbHas pabota
KBanrtoBas ontrka OIIK-1 Tect
KonTponbHuble 3amanHus
JUIsL  3alluThl  J1abopa-
TOPHBIX paboT
YcTHBII onpoc
KonTponbHas pabota
KBanToBas MexaHuka OIlK-1 Tect
KonTposbHabie 3aganus
JUIs  3amuThl  Jabopa-
TOPHBIX paboT
YeTHBIN onpoc
KonTponbnas pabora
OnemenTs! pusuku atomoB U |OIIK-1 Tect

MOJIEKYI

KonTposbHabie 3aganus
JUIs  3amuThl  Jabopa-
TOPHBIX pabOT




VYcTHbIi onpoc
KonrponbHast pabora

Snepuast pusuka OIIK-1 Tect

KonTposbabie  3aganus
UId  3amuTel - Jabopa-
TOPHBIX paboT

YcrHblit onpoc
KonrponbHas pabora

7.3. MeToanyeckue MaTepHaJbl, ONpeesiiolIMe NPoUeIypPbl OLEHUBAHUS 3HAHWI,
YMeHUii, HABbIKOB U (MJIM) ONBITA 1eATEIbHOCTH

TectupoBanue (10 TEMe MM MUTOTOBOE) OCYHIECTBISAECTCS, JIMOO MPH MOMOIINA KOMIIBIOTEP-
HOW CHUCTEMbI TECTUPOBaHUS (B CEMeCTpe), JIMOO ¢ MCIOJIb30BaHMEM TECT-3a/laHUil Ha OyMa)KHOM
HocuTtene. Bpemst tectupoBanust 60 MuHyT. 3aT€M OCYIIECTBISIETCS MPOBEPKa TecTa (aBTOMaTH4e-
CKU IIPOrpaMMOIl) MM 3K3aMEHATOPOM U BBICTABIISIETCSA OLIEHKAa COINIACHO KpUTEpHsM. TecThl co-
JieprKaT 3a1auu, Kak 0a30BOro ypOBHS CII0)KHOCTH, TaK U IOBBILLIEHHOTO.

K xaxnoii naboparopHoii paboTe MpeaaokKeHbl NATh BapUAHTOB 110 NATh 33aJaHUM, colep-
KAIUX OJUH TEOPETUYECKUN BOIMPOC M HECKOJIbKO KauyeCTBEHHBIX 3a]ad IO TeMe J1abopaTOpHOM
paboThl. 3ajaHKs BBINOJIHAIOTCS CTYJIEHTOM JoMa. Ha 3aHATUM BeneTcs yCTHBIM OIpOC MO pelleH-
HbIM BapUaHTaM.

Kontponbhbsle paboTsl conepxar no 3 3anaun. KoHTposibHas paboTa MOXKET ObITh Mpenio-
JK€Ha B KaueCTBE JOMaIIHEN pabOThl 110 MHMBUYaIbHBIM BapHAHTAM.

JJ1s1 cTy1eHTOB 3204HOi (popMBbI 00yUeHUS !

KontponbHbie paboThl TPEACTABICHB B OTACIBHBIX YU4EOHO-METOIMYECKHX TOCOOUSIX B
351eKTpoHHOM Buje. Kaxas koHTponbHas pabdoTta conepkuT 6 3anad. Homepa 3a1ad CTyIEeHT BbI-
Oupaer B TaOIUIE COTJIACHO BApUAHTY, COOTBETCTBYIOIIEMY JIBYM MOCIEIHUM LU(ppaM 3a4eTHON
KHUKKH.

KonTponbHast pabota cuuTaercss BHIIOJHEHHOW (3aYTEHHOM), €CJIM MPHUBEACHBI PELICHUS B
o011eM BHJIE BCeX 3a/1a4 COOTBETCTBYIOLIETO BapuaHTa. Pabota MokeT ObITh 3aUTeHa ¢ 3aMEYaHu sI-
MU IpU HAJIUYUU He 0oJiee IByX OMMOOK B MAaTEMAaTUYECKUX NMPeoOpa30BaHUIX WM BHIYMCICHUSX.

8 YYEBHO METOJANYECKOE U UTH®OPMALIMOHHOE
OBECIIEYEHHUE JUCHUIIVINHBI

8.1 Ilepeyenn y4eOHOIi JTUTEepaTypbl, HEOOXOAMMOI 1JIs1 0CBOCHHS THCHMIIJIHHBI

8.1.1. OcHOBHas nuTEpaTypa
1. CagenneB U.B. Kypc ¢usuku, 1. 1-5: yuebHOE mocobue i By30B (Hay4YHO-TEXHUYECKas
ouommoreka) u ObC N3narenbcrBa «Jlanb»: 2007-2011
URL.: http://e.lanbook.com/books/element.php?pll_id=704

http://e.lanbook.com/books/element.php?pll id=705
http://e.lanbook.com/books/element.php?pll id=706

http://e.lanbook.com/books/element.php?pll_id=707

http://e.lanbook.com/books/element.php?pll_id=708

2. Tpopumora T. U. Kypc ¢usuku [Tekcr] : yaeOHOe mocoOue : pekomMeHI0BaHO MUHU-
cTepcTBOM oOpa3oBanus Poccuiickoii denepanuu. - 21-e usn., crepeorun. - MockBa : Akajemus,
2015 (Kazansp : OAO "Tarmemua" "TIUK "Unen-TIIpecc", 2014). - 557 c. : un. - (Bsicmee mpodec-
CHOHabHOE 00pa3oBaHue). - [Ipeam. ykas.: c. 537-549. - ISBN 978-5-4468-2023-8 : 1483-00.

3. KypbaueB, ). . ®usmka: YueObnoe mnocodme /Kypbaue 0. @. - Mock-
Ba : EBpasuiickuit OTKpBITHIN HHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3.
URL.: http://www.iprbookshop.ru/11106.html

4. Muxaiinos, B. K. ®uzuka : YueOnoe nocodue / Muxaiinos B. K. - Mocksa : MockoBckuii



http://e.lanbook.com/books/element.php?pl1_id=704
http://e.lanbook.com/books/element.php?pl1_id=705
http://e.lanbook.com/books/element.php?pl1_id=706
http://e.lanbook.com/books/element.php?pl1_id=707
http://e.lanbook.com/books/element.php?pl1_id=708
http://www.iprbookshop.ru/11106.html

rOCyJapCTBEHHbIN cTpouTenbHblil yHHBepcuteT, ObC ACB, 2013. - 120 c. - ISBN 978-5-7264-

0679-4.
URL: http://www.iprbookshop.ru/23753.html

8.1.2. JlonoaHuTENbHAS JIUTEpATYpa

5. Obmas ¢usuka B 3amayax. Mexanuka. MonekynspHas pU3UKa U TEPMOAMHAMUKA. DJICK-
TpUYECTBO U MarHeTusM [Tekcr] : cOopHUK 3amad : yaeOHoe mocodue : pekomennoBano BIACY /
Boposnex. roc. apxut.-ctpout. yH-T ; [A. B. Kanau [u ap.]. - Boponex : [0. u.], 2012 (Boponex :
Otnen oneparuBHoi noyurpaduu BIACY, 2012). - 180 c. - ISBN 978-5-89040-429-9 : 55-77.

6. Cob6omneBa, B. B. O6muit kypc ¢pusuku | Y4eOHO-METOAMIECKOE ITOCOOHE K PEIICHHIO 3a-
Jla4 ¥ BBIMIOJTHCHUIO KOHTPOJBHBIX pabot mo ¢usuke / Cobonera B. B. - Actpaxanb : AcTpaxaHCKuit
WHXXEHEPHO-CTpouTeNbHbIM HHCTUTYT, OBC ACB, 2013. - 250 c.
URL: http://www.iprbookshop.ru/17058.html

8.1.3. Meronnyeckue pa3paboTKu

7. ®u3uKa: METOIWYECKUE YKa3aHUS K BBIMOJIHEHHIO JIA0OPATOPHBIX paboT MO pasaeny
«MexaHHMKa» JIJIs CTYJICHTOB CTPOMTEIIBHBIX CHeIHalIbHOCTEH BceX (popMm oOyueHus / ®I'BOY BO
«BopoHexcKkuil rocy1apCTBEHHbIM TEXHUYECKUI yHUBEepcUTeT»; cocT. T. JI. TypaeBa, A. I'. Mocka-
nenko, E.II. Tatesinuna, T. B. [{y6osunxkas, J[.}FO. 3omoroTpy0oB: Boponex: U3n-so BI'TY, 2021.
35c.

8. ®u3ukKa: METOAMYECKHUE YKa3aHMsI K BBIIOJHEHHUIO JJAOOPATOPHBIX paboT IO pasjaenam
«Mexanuueckue konebanus», «MomnekymnspHas pu3nKa U TEPMOAMHAMUKAY, «DIEKTPOIUHAMUKA»
JUISL CTYJICHTOB CTPOMTEIBHBIX crienuaibHocTel Bcex dopMm oOydenus / ®TBOY BO «Boponex-
CKUH TOCYAapCTBEHHBIM TeXHUYECKuW yHuBepcuter»; cocT. T. JI. TypaeBa, A. I'. MockayeHko,
E.Il. TatesiauHa, T. B. Jly6oBurkas, J1.1O. 3omotorpy6os: Boponex: U3n-so BI'TY, 2021. 35 c.

9. DnektpomarHeTu3M. KoneGaHuss U BOJHBI: METOJUYECKHE YKa3aHUS K BBIMOJIHEHUIO Jia-
OopaTopHbIX paboT mo nucuuiuinHe «®dusukay g CTYJACHTOB BCEX CTPOUTEIBHBIX CIEIHMAIBHO-
cteil Bcex dpopMm obyuenust / PI'BOY BO «BopoHnexckuil rocynapcTBEHHbIA TEXHUUECKUI YHUBEP-
cuter»; cocT.. T. U. Kacarkuna, B.I'. Cannukos, A. B. A6pamos, E. B. AnekceeBa. - Boponex:
U3n-so BI'TY, 2021. - 41 c.

10. MeToanueckue yka3aHus ISl BBITIOJHEHUS JTa00OPAaTOPHBIX padoT 1o pazaeny «OnTukay
TUCIUIIINHBL «Du3uKka» A1 CTYACHTOB CTPOUTENBHBIX CIEIUAIbHOCTeH Bcex (opM oOyueHus /
OI'BOY BO «Boponexckuii rocy1apcTBEHHbIN TeXHUUeCKUid yHuBepcuteT»; coct. T. JI. Typaesa,
A. T. Mockanenko, T. B. Jlybosunikas, T.M. Kacatkuna, A.B. A6pamos, E.A. [TankpartoBa: Bopo-
nex: M3a-so BI'TY, 2021. 32c.

8.2 IlepeyeHb MH(POPMALUMOHHBIX TEXHOJIOTHH, MCIOJIb3YeMbIX NMPH OCYLIECTBJIEHHH
00pa3oBaTeIbHOIO IpoLecca MO0 AWCHHMINVIMHE, BKJIIOYasi NepeYyeHb JHIEH3HOHHOIO Ipo-
rpaMMHOIo odecrnedeHHsi, pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHUKAUMOHHON ceTn «HWH-
TepPHET», COBPEMEHHBIX NMPO(EeCCHOHAIBHBIX 0a3 JaHHBIX M MH(POPMAIMOHHBIX CIIPABOYHBIX
CHCTEM:

1. Dnexrtponnas wuHpopmanmonHas oOpasoBarenbHas cpega BI'TY, xkox nmocry-
na: http://eios.vorstu.ru/

2. KoMmnbloTepHble MpakTHYecKHe padoThl:

e ABTOMaTH3MpOBaHHAs 00pabOTKa Pe3yIbTaTOB U3MEPEHUH B JIaOOPATOPUH MEXAaHUKHU
e HccnenoBanue 21€KTpOCTATUYECKOTO MOJISI TOYEUHBIX 3aps10B

e Jludpaxuus MUKpOYACTHIL HA IIETU

o IIpoxoxaeHre MUKpPOYACTHUI] CKBO3b MOTEHIMAIBHBII Oapbep

e Pacuer mapameTpoB ABMKEHHUS TeNa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY

o Pacuer mapameTpoB 3aTyxaromux KojeOaHui

e Pacyer mapaMeTpoB BBIHYK/IEHHBIX KOJICOAHUN IO PE30HAHCHOU KPUBOM

e Pacuer mapamerposB nukia Kapuo



http://www.iprbookshop.ru/23753.html
http://www.iprbookshop.ru/17058.html
http://eios.vorstu.ru/

HccnenoBanue penakcallMOHHBIX SIBICHUM TIPH 3apsijie U pa3psie KOHJAeHcaTopa

3. MynbTuMeauitHbIe BUACO(DPAarMEHTHI.

4. MynbTUMEIUHHBIE JIEKIIMOHHBIE IEMOHCTPALIUH

5. [IporpaMMHoOe odecriedeHrne KOMILIOTEPOB /1JIsl CAMOCTOATEILHON M Ay IUTOPHOM

padoThI:

OmneparrionHbie cucTeMbl cemeiictea MSWindows;

[Taker nporpamm cemeiictBa MS Office;

[Maket oducubix mporpamm OpenOffice;

[Iporpamma npocmoTtpa daiiioB Djview;

[Tporpamma pocmoTpa daiinos hopmara pdf AcrobatReader;
Wnrepuer-6paysepst Mozilla Firefox, Google Chrome.

6. UcnoJib3yeMble 3J1eKTPOHHbIE OHOJIMOTEYHbIE CHCTEMBbI:

Monyne kauroodecneuennoctu AUBC «MAPK SQLy, kon mocty-

ma: http://bibl.cchgeu.ru/provision/struct/;

YuuBepcuterckas 6ubnmoreka oHnaitH, ko nocryma: http://biblioclub.ru/;

OBbC U3narensctBa «JIAHbY, kox noctyna http://e.lanbook.com/;

3BC IPRbooks, xox goctyna: http://www.iprbookshop.ru;

Hay4Has dnekTpoHHas oubnnoreka eLIBRARY.RU, kox nocryna: http://elibrary.ru/.

7. UndopmManmoHHble CIPABOYHbIE CHCTEMbI:

noprai GenepanbHbIX FOCYAapCTBEHHBIX 00pPa30BaTeIbHBIX CTAHIAPTOB BBICIIETO 00pa30-

BaHUs, KO qoctymna http:/fgosvo.ru;

€IMHOE OKHO JIOCTYIa K 00pa30BaTelIbHBIM pecypcam, Ko goctyna http://window.edu.ru/;
OTKPBITHII 00pa3zoBarenbHbIil pecypc HUAY MU®DU, kon nocryna http://online.mephi.ru/;
OTKpBITOE 00pa3oBaHue, Ko AocTyna: https://openedu.ru/;

busnueckuii HHGOPMAITMOHHBIN TTOPTAN, Ko goctyma: http://phys-portal.ru/index.html.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJNMAS JJIS1 OCYIECTBJIE-

HUA OBPA3OBATEJIBHOI'O TIPOLIECCA

1. Cnenuaau3upoBaHHble JIeKHMOHHBIE aynutopuu 327 u 322, ocHalieHHbIE 000pyI0-

BaHUEM JJIsl JIEKIMOHHBIX JEMOHCTpAlMi U MPOEKTOPOM, CTallMOHAPHBIM 3KpaHOM (y4eOHBIN KOp-
IyC, pacroyIoKeHHbIN 0 afipecy: MockoBckuii np., 14).

2. Y4eOHbIe JIa00OpaTOPHH, OCHAIIICHHBIE HEOOXOAUMBIM 000PY/IOBAHUEM:
2.1. JIaGoparopuu “MexaHMKH U MOJIEKYIIpHON pusuku”, aynutopun 317 u 320 (yueOHbIi

KOPITyC, PacloJIOKEHHBIH 1Mo aapecy: MockoBckuit nip., 14):

. OaJUINCTHYECKUI MasiTHUK ¢ HAOOPOM ITyJIb;

. MalnHa ATBY/a;

. YCTaHOBKA JUIsl ONIPEJEIICHNs YIIPYTUX XapaKTEPUCTUK MAaTEPHAJIOB;

. YCTaHOBKA JUIsl UCCIIEI0BAHUE JABMXKEHHUS TEJN B AKUAKOCTSX;

. TpUPUIAPHBINA TOJBEC ¢ HAOOPOM JHMCKOB;

. MasATHHK MakcBenna;

. TUPOCKOII;

. buznyecKkuil U ynpyrui MasTHUKH;

. 3BYKOBBIE T€HEPATOPHI;

. CTEH/IbI JIIsl BHIITOJIHEHUS JIaOOPAaTOPHOTO MPaKTUKyMa M0 MOJIEKYJISpHOU (u3HKe U
TEPMOJNHAMUKE;

. crenuann3upoBaHHas Me0Oenb, KilaccHas 10CKa

2.2. Jlaboparopun “DJeKTpOMarHeTH3Ma W BOJHOBOH ONTHKH, aymuTopuu 317,

318, 326 (yueOHbIi KOpITyC, pacroyioKeHHBbIH 10 agpecy: MockoBckuit np., 14):
. CTEH/I UTsl U3MEPEHUS TOKA 3apsIIKH/pa3psiiKi KOHIEHCATOPa;


http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html

TOPBI;

2.3.

MocTuk Cotu;

CTEH/IbI JIJIs1 KCCIIEI0BAHUS MTapaMETPOB MPOCTEHIINX AIIEKTPUUECKUX IETel;
MarHeTpoH;

COJICHOU]T;

HA0Op KaTyIIeK UHAYKTUBHOCTH;

ocruutorpad;

CTEHJIBI JJIS1 HCCIIEIOBAHUS HIICKTPOMArHUTHBIX KOJICOaHUH;

yCTaHOBKa Uil HaOmoaeHus kosuer HproToHa;

UCTOYHUKHU CBETa, HA0OP MU(PPAKIMOHHBIX PELIETOK, ONTUYECKAs CKaMbsl, OJSpU3a-

CIICIUAJIM3UPOBAHHAA MG6CJIB, KiIaCCHas a0CKa

Jlaboparopus “Pu3HKU TBEPAOTO Tela U aToMHas Gusuku’, aya. 318, 319 (yueOnbrit

KOPITyC, PacHoJIOKEHHBIH 110 aapecy: MockoBckuit nip., 14):

3.

ONTUYECKUIU ITUPOMETP;

CTEH/IbI JJIS1 MCCIIEIOBAHUS BHYTPEHHET0 U BHEIIHero Gporoapdexra;
CIIEKTPOMETD;

CTEH/IbI U1l MCCIIEA0BAaHUS IPOBOAMMOCTH B IOJIYIIPOBOAHUKAX;
CTEHbI JUISl UCCIIEIOBAHUS SIBIICHUS PAINOAKTUBHOCTH;
CrelManu3upoBaHHas MeOellb, K1acCHast J0CKa

I[HCHHeﬁHBIﬁ KJj1acc, OCHAIICHHBIN KOMIIBIOTEpaMH C H606XOI[I/IMBIM IIporpaMMHbIM

obecnieuenuem ayj. 324, 322 (y4eOHBIN KOPITYC, paCIOJIOKESHHBIN MO ajapecy: MocKoBckui 1p., 14)

4.

Aynuropuu A MPOBEACHUS MPAKTHUECKUX 3aHITHI, 000pyIOBaHHBIE MPOEKTOpPa-

MU, CTAIlMOHAPHBIMU 3KpaHAMH W WHTEPAKTUBHBIMHU J0cKamu, aya. 320a, 322 (y4ueOHBINH KOpHYC,
PacIoJIOKEHHBIN 10 aapecy: MockoBckuid np., 14) u apyrue ydeonsie ayauropuu 317, 318, 323 u
ap. (y4eOHbII KopIyc, paclooKeHHbIN 10 aapecy: MockoBCckuil np., 14).
5. llomeneHust AJ1s1 CAMOCTOATEILHON PadOThI CTY/ICHTOB:
- ayn. 324 (y4eOHBIN KOpIYC, PacloIOKEeHHBIN 1Mo aapecy: MockoBckuit mip., 14);
- OubnmoTeuHsIi 3a1 (y4eOHBIH KOpIIyC, pacroyioKeHHbIN 1o agpecy: MockoBckuit mp., 14, 1

3TaXK);

- uuTalbHBIA 3anm (y4eOHBI KOpHyC, pAacHOJOXEHHbIM Mo azapecy: MockoBckuit mp.,
14, ayn 203).
6. [Tomemenus 1yist XxpaHeHUS U 00CTyXKUBaHUSI 000pyaoBaHus: aya. 316 (yueOHbIN KOpHyc,
pacIoJIOKEHHBIH o aapecy: MockoBckuit mip., 14).
7. ObopynoBaHue Il HATYPHBIX JIeKIMOHHBIX 1€MOHCTPAIIUIA:

3aKOH COXpaHEeHMsI UMITyJIbca

Ckambs JKykoBckoro

Masarauk Makcsemia

I'mpockon

Mopnenb MOMEHTa CUJIbI OTHOCUTENBHO TOYKU U OCU
[Tpubop 11 JeMOHCTpaIMK T'a30BbIX 3aKOHOB
OnekTpodopHas MalIHa

Moenb cTosuel BOJTHBI

Habop onbiToB 1o nHTEpPEpeHInn cBETA
Habop omnbIiToB 1o Audpaxium ceta

Habop onbITOB 10 MoJIIpU3aluy cBeTa
Moienb NOISPU30BaHHOTO CBETA

Hab6op mo ¢roopecuenmm

Kamepa Bunbcona



10. METOANYECKHE YKA3ZAHMUSA JJIS1 OBYYAIOLUXCS IO OCBOEHHUIO

TACIATITAHBI (MOYJIST)

ITo JUCHUITIINHE «Du3NKe)» YUTAIOTCSI JICKIUHA, IIPOBOAATCA MPAKTHUICCKUC U Ha60paT0prIe

3aHATHA.

OcHoBoM HU3YUCHUSA AUCHUIUIMHBI ABJIAKOTCA JICKOWH, HAa KOTOPBIX H3JIararoTCAd HaunbOoJee
CYIIECTBCHHBIC U TPYAHBIC BOIIPOCKHI, @ TAKXKE BOIIPOCHI, HEC HAIICAIINEC OTPpaAXCHUS B yqe6H0ﬁ JIn-

Teparype.

[TpakTyeckue 3aHATH HaIpaBieHbl HA NMPUOOPETEHHE NPAKTUYECKUX HABBIKOB PELICHUS
3az1a4. 3aHATUS IPOBOJATCS MyTEM PELIEHHs] KOHKPETHBIX IPUMEPOB 3a1au B ayauropuu. Paccmar-
PHUBAIOTCSI OCHOBHBIE TUIIBI 33/1a4 U METOJUKH UX PEIICHUH.

JlaGopaTopHbie pabOTHI BHIIOJIHIIOTCS Ha JIAOOPAaTOPHOM O00OPYJOBAHUU B COOTBETCTBHH C
METOAMKAMH, IPUBEAECHHBIMU B YKA3aHUSAX K BBIIIOJIHEHUIO padoT.

Bun yuebHbIX
3aHATHI

J_ICHTCJ'IBHOCTB CTyACHTa

Jlexuus

Hamnumcanne xoHCHEKTa JEKIMA: KPaTKO, CXEMAaTHUYHO, MOCIEI0BATeIbHO (DHUK-
CHUpPOBaTh OCHOBHBIE TOJIOKEHUS, BBIBOBI, (OPMYITUPOBKH, 0000IIEHNUS; TTIOME-
4aTh BAJKHBIE MBICJIH, BBIAEIATH KIFOUYEBBIE CIIOBAa, TepMHUHBI. [IpoBepka Tepmu-
HOB, MOHATHI C MOMOIIBIO SHUMKIONEANH, CI0Bapei, CIPaBOYHUKOB C BBINH-
CBIBAHHEM TOJKOBaHUH B TeTpaab. OO0O3HAUECHUE BOIPOCOB, TCPMUHOB, MaTe-
puana, KOTOpbI€ BBI3BIBAIOT TPYAHOCTH, IIOUCK OTBETOB B PEKOMEHIYEMOMU JIH-
teparype. Ecim camocTosTebHO HE yaaercs pa3oOpaThCs B MaTepuaie, HeoO-
X0auMO c(hOPMYIIUPOBATh BOIMPOC U 33aJaTh MPENOIABATENI0 HA JIEKIIUH WIH Ha
MPAKTUYECKOM 3aHSITHU.

IIpakTnueckoe
3aHATHE

KoHcnekTupoBaHue pekOMEHyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCHEKTOM JIeK-
LU, TOJrOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IMPOCMOTP PEKOMEHye-
Moii iuteparypsl. [IpocnymmuBanue ayuo- U BUACO3ANUCEN 110 3alaHHON TEME,
BBIIIOJIHEHUE pacueTHO-rpapUUeCKUX 3aJaHH, pelIeHUEe 3a/1a4 110 AJITOPUTMY.

JlaGoparopHas
pabota

JIaGoparopHble paOOTHI MO3BOJISAIOT HAYYUTHCSI IPUMEHSITh TEOPETUUECKHE 3Ha-
HUS, IOJYYEHHBIE Ha JIGKLIUU MIPH PELIEHUN KOHKPETHBIX 3a1a4. YToObl Haubo-
Jiee PaIoHAIBHO U TIOJIHO HUCIIOJIB30BaTh BCE BOZMOYKHOCTH JTA0OPATOPHBIX /IS
MOJIrOTOBKM K HUM HEOOXOAMMO: CliefyeT pa3o0parh JEKIMIO 10 COOTBETCT-
BYIOIIIEH TeMe, 03HAaKOMHUTCS ¢ COOTBETCTBYIOIIUM Pa3/eNoM ydeOHHUKa, Ipopa-
00TaTh JOMOJHUTENbHYIO JIMTEPATYpPy U UCTOYHMKH, PELIMTh 33aJjaud M BBIIOJ-
HUTb APYTUC NMCbMCHHBIC 3a1aHH .

CamocTosTenpHast
paborta

CamocrosaTenbHass paboTa CTYAEHTOB CIIOCOOCTBYET TINTyOOKOMY YCBOCHHMS
y4eOHOro Marepuajia U pa3BUTHIO HABBIKOB camooOpa3zoBaHusi. CaMOCTOSATENb-
Has paboTa mpearnoiaraeT CieayoLe COCTaBIAIONIIUE:

- paboTa ¢ TeKCcTamMH: yueOHUKAMHU, CIIPaBOYHUKAMH, JOMOJHUTEIBHON JUTepa-
TYpOH, a TakXke MpopadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJTHEHUE JOMAITHUX 3a11aH1/1171 " paCyCTOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- ydactue B paboTe CTyIeHYeCKMX HayYHbIX KOHPEPEHUINH, OTMMIIHNAT;

- IOJITOTOBKA K MMPOMEXKYTOYHOH aTTeCTaIUH.

IToaroroBka k
IIPOMEKYTOUYHON
aTTecTauuu

I'oToBHUTECS K HpOMG)I(}ITO‘IHOﬁ arrecTalun CJICAyCT CUCTEMATHYCCKU, B TCUC-
HHUC BCCIro CCMECTpaA. HMHTeHcuBHAs MOATOTOBKA JOKHA HAa4aThCs HE IHO3aHEC,
4YeM 3a MECAL-TIOJITOpa A0 HpOMe)KYTOLIHOfI aTTeCTaluu. HaHHBIe nepea 3avuec-
TOM, DK3aMCHOM, DK3aMCHOM TpHU OHA B(I)(bCKTI/IBHee BCCT'0 HCIIOJIB30BAaTh IJIA
IIOBTOPCHUA U CUCTEMATU3allW MaTCpHraJia.




JUCT PETUCTPAIIMU U3SMEHEHUI

[Toanuck 3aBeayrore-

No . /lata Brece- ro Kageapou, OTBETCT-
[lepeueHb BHOCHMBIX U3MCHCHHUI |HUS U3MEHE-
/T it BEHHOT0 3a peasu3a-
uto OITOIT
1  |AxryanusupoBan pazaen 8.2 B yac-|31.08.2019
TH COCTaBa MCIIOIh3yEeMOTO JIHIICH- H.A. qpamamtok
3UOHHOTO MTPOrPaMMHOTO 0OecTie- ya,
HYEeHUS, COBPEMEHHBIX TPOECCHO- ‘;,,,/"; ; /
HaJIBHBIX 0a3 JaHHBIX U CIPaBOY- / '
HBIX WH(OOPMAITMOHHBIX CHCTEM
2  |AxrtyanusupoBad pazzen 8.2 B uac-|31.08.2020
TH COCTaBA UCIOJIBb3yEMOTO JIULEH- H.A. qpanamox
3MOHHOTO MPOrpaMMHOI0 0OecIie- ya,
HYEeHUS, COBPEMEHHBIX MPOodeccro- FTA /
HaTbHBIX 0a3 JaHHBIX U CIIPABOY- ’ / /
HBIX WH(OOPMAIMOHHBIX CUCTEM
3  |AkTyanusupoBaH paznen 8.2 Buyac-|31.08.2021

TH COCTaBa UCIOJIb3yEMOTO JIMIICH-
3MOHHOIO IIPOrPaMMHOT0 oOecrie-
YEHUsI, COBPEMEHHBIX MTPOecCruo-
HATBHBIX 0a3 JAHHBIX M CIIPABOY-

HBIX WH()OPMAIIMOHHBIX CUCTEM

H.A. qpanamtok
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