MHUHHUCTEPCTBO HAYKH ¥ BbICHIEI'O OBPA3OBAHMSI
POCCUUCKOH ®PEJEPALINN

denepanbHOE TOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENFHOE YUPEKICHHE
BBICIIIEr0 0Opa3oBaHUs
«BopoHEKCKHI rOCYapCTBEHHBINA TEXHUUECKUN YHUBEPCHTETY

PABOYASI TIPOT'PAMMA
JUCHUTLIHHBL

«DusnKay

Hanpasienne noarorosxku 08.03.01 CTpOHTENBCTBO

IIpopuns TemnnorazocHabkeHHe U BEHTHISAIIASL

Kpannpukanus BeInmycKHHKA GakaiaBp
HopmaTuBHbIii nepuoa o6yvyenns 4 roma/4romam 11 m.

®opma 00yuennst ouHas / 3a09HAS

I'ox Hauana noarorokn 2018

ABTOp IporpamMmBel ‘Zﬂ “/ 3onorotpy6os J1.1O.

3aBenyromuii kadeapoit Gpuzuku 4\/ Typaesa T.JL
PyxoBomurens OITOIT | VC)&/ Menskymos B.H.

Boponex 2021




1. IEJIV Y1 3AJJAYY TUCHMUTIINHBI

1.1. Hean AuCUMIIHHBI

[lenbto ocBoeHMs Kypca (PU3UKHU SABISIETCS 03HAKOMJICHUE CTYJEHTOB C OCHOBHBIMU 3aKOHAMU
(GU3MKN ¥ BO3MOXKHOCTSMH UX NPUMEHEHUS MPH PElICHUU 3a/lay, BOSHUKAIOUINX B UX MOCIEAYIO-
niei npodeccruoHanbHOM e TeNbHOCTH.

B pesynbraTe ocBoeHHS TUCHUILINHBI «DU3MKa» CTYIEHT MOJDKEH U3YYUTh (PU3NUecKue sBlie-
HUS U 3aKOHBI (DU3MKH, TPAHUIBI UX IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEUIIINX MPAKTH-
YEeCKHX MPUIOKEHUSIX; TO3HAKOMHUTHCS C OCHOBHBIMH (DM3MYECKHMMH BEIMYMHAMH, 3HATh UX OIpe-
JieNIeHUe, CMBICII, CIIOCOOBI U eIMHUIIBI UX MU3MEPEHUS; PECTaBIATh cebe pyHIaMeHTalIbHbIEe (U-
3MYECKHE OIBITHI M X POJb B Pa3BUTHU HAyKH; 3HATh HA3HAUCHHE W TPUHIIMIIBI IEHCTBHUS BasKHEH-
X GU3HYECKUX MPUOOPOB.

Kpome Toro, ctyaeHT 10JDKeH TPHOOPECTH HABBIKK pabOThI ¢ MpuOOpaMu U 000PY10BaHH-
€M COBPEMEHHOH TEXHWYECKOH JTabOpaTOPHH; HABBIKM UCIIOIb30BAHUS PA3IMYHBIX METOAMK (hu3u-
YECKUX U3MEpPEHUN U 00pabOTKM HKCIIEPUMEHTAIbHBIX TaHHBIX; HABBIKM MPOBEACHUS aJeKBATHOTO
(GU3MUeCKOro M MaTeMaTHYECKOro MOJAETUPOBAHUSA, a TaKXKe NPUMEHEHHUS METOAOB (hu3HKo-

MaTeMaTHYECKOT0 aHaM3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYUYHBIX M TEXHHYECKHX IIPO-
oJieM.

1.2. 3agauu ocBOEHUSA AUCHUIIINHBI

®  M3yYCHHUE 3aKOHOB OKPYIKAIOIIEro MUpPa B UX B3aUMOCBSI3H;

[ ] OBJIaACHUC q)YH,Z[aMeHTaHI:HBIMI/I OpUuHOUIIAMHA 1 MCTOJaMU PCHICHUSA HAYYHO-TCXHUYCCKHX 3a-
au;

e (hopMHUPOBAaHKE HABHIKOB IO MPUMEHECHHIO MOJOKEHUN (PyHIaMEHTAIBHOW (PU3UKU K TPaMOT-
HOMY Hay4YHOMY aHaJIU3y CUTYallUH, C KOTOPBIMH MHKEHEPY NPUXOIAUTCS CTAIKUBATHCS IPU CO-
3aHAH HOBOM TEXHHMKHU M HOBBIX TEXHOJIOIHIA;

®  OCBOCHHME OCHOBHBIX (PM3MYECKUX TEOPHA, TTO3BOJISIONINX OMUCATH SIBJICHUS B MPUPOJIC, U TIpe-
JICJIOB HpI/IMeHI/IMOCTI/I ITUX TeOpI/Iﬁ JUIA pCHIGHI/IH COBpeMeHHBIX 158 HepCHGKTI/IBHI)IX TCXHOJIOTHU-
YeCKHX 3a1a4;

e (HOpMHUPOBAHKE Y CTYJICHTOB OCHOB €CTECCTBEHHOHAYYHON KapTHUHBI MHUPA;

®  03HAaKOMJICHHE CTYJCHTOB C HCTOPHEH M JIOTUKOM pa3BUTHUS (DU3UKHU U OCHOBHBIX €€ OTKPBITHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuminHa «Pu3rKa» OTHOCUTCS K JUCHUILUIMHAM 00s13aTenbHOM yacTu O0oka B1.

3. IEPEYEHbD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JIUCHUIIJIMHE

[Tpouiecc m3yueHus AuCHUILINHBI «DU3HMKa» HAMpaBlieH Ha (GOPMHUPOBAHUE CIEAYIOUIUX
KOMIIETECHIINHN:

OIIK-1 - CriocobeH pemiats 3a1a4u IpohecCHOHATBLHOW NeSTEIbHOCTH HA OCHOBE HCIIOJNb-
30BaHUsl TEOPETHUYECKUX U MPAKTHUYECKHX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAYyK, a TAaKKe Ma-
TEMaTUYECKOT0 anmnapara.



KomMnerenuusa

Pe3yabTaThl 00yueHUs, XapaKTepU3ylolue
c(hopMUPOBAHHOCTH KOMIIETEHIIHH

OIIK-1

3HaTh OCHOBHBIC (DU3UYECKUEC SBICHUS 1 OCHOBHBIC 3aKOHBI (DH3UKM;
IPAaHULIBI UX IPUMEHUMOCTH, IIPUMEHEHHUE 3AKOHOB B BAYKHEHMILINX
MPAKTUYECKUX TPUIIOKEHUSX; OCHOBHBIC (PU3UUECKHIE BEITMUYUHBI U
¢bu3nyecKkre KOHCTAHTHI, UX OIpPeIeJICHHE, CMBICT, CIIOCOOBI U
EAUHUIBI UX U3MEPEHUs; QyHIaMEHTAIbHBIC (DU3NIECKUE OTBITHI U
HX POJIb B PA3BUTHUU HAyKH; HA3HAYEHNE U IIPUHLUIIBI ACHCTBUS
BOKHEHIINX PUZNICCKUX TPUOOPOB

YMeTh 00BSICHUTh OCHOBHBIC HA0JIO/1aeMble TIPUPOHBIC U TEXHO-
TeHHBIC sBJICHHUS U dG(EKTH ¢ Mo3uui GyHAAMEHTATBHBIX (U3H-
YECKUX B3aUMOJICWCTBUM; YyKa3aTb, KaKHE€ 3aKOHBI OIHUCHIBAIOT
JTAHHOE SIBJICHHE WU d(PPEKT; NCTOIKOBBIBATH CMBICT (PU3MUECKHUX
BEJIMYMH U TIOHSTHUH; 3aMUChIBATh YPaBHEHUS IS (DU3UYECKHUX Be-
nuuuH B cucteMe CU; pabortats ¢ mpubopamu u o00pyI0BaHHEM
COBPEMEHHOW (u3n4ecKoil 1abopaTopuK; MCIOIb30BaTh Pa3IHy-
HbIE METOJMKHM HU3MEpeHUul U 00pabOTKU HSKCHEPUMEHTAIbHbBIX
JAHHBIX; UCIOJB30BaTh METOMABI aeKBATHOTO (DU3MYECKOTO M Ma-
TEMaTHYECKOr0 MOJIETTUPOBAHUS, a TAKXKE MPUMEHSATh METOAbI Pu-
3MKO-MaTEMaTHYECKOTO aHain3a K PEIICHUI0 KOHKPETHBIX ecTe-
CTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIEM

Brnagetp HaBBIKAMH HCIIOJIB30BAHHUSI OCHOBHBIX OOIIEPUINIECKUX
3aKOHOB U MPUHIUIOB B BaXKHEUIINX MPAKTUYECKUX MPUIIOKEHU-
SX; HaBBIKAMHU TNPUMEHEHHS OCHOBHBIX METOJOB  (PU3UKO-
MaTEeMaTHYeCKOr0 aHajau3a JUIsl PElIeHUs €CTeCTBEHHOHAYYHBIX
3a/1a4; HaBBIKAMH MPAaBUIBLHOM SKCIUTyaTallud OCHOBHBIX MPUOOPOB
1 000pyIOBaHUS COBPEMEHHON TEXHHYECKOW J1Ta0OpaTOpHH; HABBI-
KaM# 00pabOTKH ¥ UHTEPIIPETUPOBAHHS PE3YIbTATOB dKCIIEPUMEH-
Ta; HABbIKAMU HCIOJIb30BaHUS METOAOB (PU3UUECKOrO0 MOJAEIUPO-
BAHUs B MHKEHEPHOM ITPAKTHKE.

4. OBBbEM JUCHUIIVINHbI

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI «DHu3uKa» cocTaBiseT 6 3.¢.
Pacnipenenenue Tpya0eMKOCTH TUCIMIUIMHEI TIO BUIaM 3aHATUN

ouHasi popma 00yueHust

. Bcero CemecTpbl

Bunet yueOHO# paboThI QACOB 1 >
AYIUTOPHBIE 3aHATHS (BCEro) 108 54 54
B ToM yucine:
Jlexmun 36 18 18
ITpaktryeckue 3anstus (I13) 36 18 18
JlaGopaTtopuslie padots (JIP) 36 18 18
CamocTosiTeJibHas paboTa 72 54 18
Yackl Ha KOHTPOJIb 36 - 36
Bupl IpOMEKYTOUHOM aTTECTAIMH - DK3aMEH, 3a4eT + + +
OO6m1as TpyJI0€MKOCTb:
aKaJeMHUYECKHUE YaChl 216 108 108
3a4.el. 6 3 3




3a04Has opMa 00ydeHHs

. Bcero CemecTpbl

Bunpl yaeOHO# paboThI HACOB 1 1
AyAuTOpHBbIE 3aHATHS (BCET0) 22 10 12
B ToMm umncre:
Jlexun 8 4 4
IIpaktuueckue 3anstus (113) 8 4 4
JlaGopaTtopusie pabots (JIP) 6 2 4
CamocTosiTeJibHas paboTa 181 94 87
UYacel Ha KOHTPOJIb 13 4 9
Buabl mpoMeKyTOYHOM aTTECTAIMU - SK3aMEH, 3a4ET + + +
OO6m1ast TpyJI0€MKOCTb:
aKaIeMUYECKUE YaChl 216 108 108
3a4.e]1. 6 3 3

5. COIEP)KAHUE JACIUTLINHBI (MOIY.JIA)

5.1 Conep:xanue pa3iesioB JMCUHUILIMHBI H pacipenejeHne TPYI0eMKOCTH MO BHIAM

3aHATHH

o4yHas popma o0OyueHust

No

HaunmeHnoBanue TeMbl
/o

Coneprkanue paszaena

Jlexn

[Tpax
3aH.

JIao.
3aH.

CP

Bcer
o,
Jac

1 |Kunemaruka

Cucrema orcuera. [lepemenienue,
CKOpPOCTb, YCKOPEHHE MaTepralb-
HOU TOYKH. Buapl nBmkeHus.
VYpaBHeHus nuxenuil. Hop-
MaJIbHOE ¥ TAHT€HLIMAJIBHOE
yckopenusi. CucTeMbl KOOpIUHAT
U UX MpeoOpa3oBaHus. YTIOBBIC
CKOpOCTh U ycKopeHue. CBsi3b
JIMHEWHBIX U YTJIOBBIX BEJINYUH
MIPY BPAILIATEJIbHOM JIBUYKCHHH.

10

2 |[dunamuka moctymnareinb-
HOTO JBUKEHUS

Cuna, Buasl cuil. Pe3ynpTupyto-
mag cwia. 3akoHsl HeroToHA.
MexaHnnueckas cucrtema. M-
MyJIbC, 3aKOH COXPAHEHUS M-
nmynbca. Mexanudeckas pabora.
Mexanunueckas 3Heprusi. Koncep-
BATUBHBIEC U TUCCUITIATUBHBIE CU-
JIbl. 3aKOH COXPaHEHUsI SHEPTUU.
Ypyruii ¥ Heynpyrum yuaap.

10

3 |/Iunamuka BpamaTeabHOTO
JIBIDKCHUS

MowmenT unepuuu. Teopema
[reitnepa. Kunetnueckas sHep-
TSl BpallaTeIbHOTO JIBUKEHUSI.
[Tonsitue MomenTa cui. OCHOB-
HOM 3aKOH TUHAMUKHU BpallaTeiib-
HOTO ABUXEHUs. MOMEHT M-
MyJabca. 3aKOH COXPaHEHHS MO-
MEHTa UMITYJIbCa.

10

4 |MexaHn4uecKHe KOojieOaHus

["apMoHMUeckue KoueOaHusl U UX

10




X BOJIHBI

xapakrepuctuku. uddepennn-
albHOE ypaBHEHUE rapMOHUYE-
CKHX KojieOanuii. Maremaruue-
CKH, (PU3NYCCKUNA, TTPY>KUHHBIN
MasTHUK. DHeprus KoneOaHui.
BoiHOBBIE mpoLiecchl. YpaBHEHUE
Oerymieii BoHBL. [IpoonpHbIe 1
nonepeyHsie BosHbL. CTosune
BOJIHBI.

MornexkymsipHas pusnka

WneanbHbiii ra3. JkcriepuMeH-
TaJbHbIE Ta30BbIC 3aKOHBI. Oc-
HoBHOe ypaBHeHue MKT. Pac-
npenenenust Makcsenna u bosb-
MaHa. bapometpuueckas gop-
Myna. CpeHee YUciao CTOJIKHO-
BEHUH U CpedHss AUHA CBOOOI-
HOTo npo0era MoJeKyJl. SIBneHus
MepeHoca.

10

TepMmoauHamuka

[TonsiTe o creneHs X CBOOOIBI.
BuyTpennss suHeprus raza. Pabo-
Ta ra3za. Koau4ecTBo TerioThl,
TernoeMKocTh. [lepBoe Hauano
TePMOJAMHAMUKH. ATHa0aTHBIN
niporiecc. Kpyroseie mporieccol,
uuki Kapao. OaTponus. Bropoe
Ha4yaj0 TEPMOJIUMHAMMKHU.

10

DJIEKTPOCTATUYECKOE MOJIE
B BaKyyMe

Toueunslii 3apsia. 3akoH KyioHa.
HanpsikeHHOCTB 351eKTpOCTaTH-
yeckoro noys. Teopema ["aycca
AT BJICKTPOCTATUYCCKOTIO ITOJIA U
ee npumeHenue. L{upkynsauus
BEKTOpa HarpsikeHHOCTH. [ToTeH-
1[MaJ, pa3HOCTh MOTEHIUAJIOB.
CBs13b HaAIIPAKCHHOCTH U ITOTCH-
nuana. CUaoBble JIMHUU U SKBU-
NOTCHIHAJIBHBIC TIOBCPXHOCTH.

10

BHGKTpOCTaTI/ILICCKOG II0JIC
B B€HOICCTBEC

[TpoBoAHMKY B 3NIEKTpOCTATHYE-
CKOM TT0JI€. DIIEKTPOEMKOCTb.
Kongencaropsl. EMKkoOCTh miiocko-
ro KOHJIEHCATOpa. DHEPTus dJeK-
TpocTaTH4eCcKoro mois. Jusnex-
TPUKH B DJIEKTPOCTATUYECKOM I10-
ne. [lonspuzanud. YcioBus Ha
TpaHUlIe pa3aeia ABYyX AUIJIECK-
TPUUECKUX CPE/I.

10

TlocTOsTHHEBII TOK

DNEeKTPUYECKUM TOK, CUJIa U
mI0THOCTH ToKa. DJIC u Hanps-
xeHue. 3akoHsl OMa B UHTE-
rpajibHON U auddepeHITnaTbHON
dopme. Conporuriienne. Pabora
Y MOIITHOCTh TOKa. 3aKkoH J[xoy-
ns1-JIeHna B MHTErpagbHON U

10




mddepeHmaIbHON Gopme.
ITpaBuna Kupxroda.

10

MarsuTtHoe 1oJje

XapakTepruCTUKH MarHUTHOTO
nosist. 3akoH buo-Casapa-
Jlannaca. MarauTtHoe nosie npsi-
MOTO M KpyroBoro TokoB. Cuia
Awmmnepa, cuna Jlopenna. Lupky-
JSUS BEKTOpa MarHUTHOM MH-
nykiuu. ConeHonsr. MarHUTHBIN
MTOTOK.

10

11

DJIEKTpOMarHuTHasi UH-
JYKIus

3akon Dapanes, npasuio Jlenna.
Pamka ¢ TOKOM B MAaroiuTHOM I10-
ne. CamouHaykuus. Bzanmuas
uaaykusa. MaayktuBHOCTh. Toku
3aMBbIKAHUS U PA3MbIKaHUS LEIH.
DHEprusi MarHUTHOTO MOJIsL.

10

12

MarauTHbIE CBOVICTBA Be-
1ecTBa

Marnetuku. HamaraHnueHHOCTb.
VYcnoBus Ha TpaHuULe JBYX MarHe-
TUKOB. DeppoOMarHeTUKu 1 ux
cBOMCTBAa. MarHuTHbIN rucrepe-
3uc. Buxpepoe noiie. Tok cmenie-
HUsl. YpaBHEHUs MakcBeilia B
WHTErpaIbHOU (hopme.

10

13

DneKTpOMarHuTHbIE KoJie-
OaHUA U BOJIHBI

N neanpHbIi 27IEKTPUYECKHUN KOH-
Typ. YpaBHEeHUE CBOOOHBIX KO-
nebanuit B KoHType. Dopmyna
TomcoHa. 3aTyxaroiue 3J1eKTpo-
MarHUTHbIE KoJieOaHUsI B KOHTY-
pe. BoiHyxIeHHBIE KOeOaHusl.
Pesonanc.

10

14

BonnoBas ontuka

OcHoBHbIE 3aKOHBI ONTUKH. UH-
tepdepennus cBera. MeTo bl
HaOII0IcHUS HHTEPPEPEHITUH.
Judpaxmus ceeta: 30Hb1 OpeHe-
11, nudpakuus Openens, 1u-
dpaxius OpayHrodepa Ha MIETH
u pemetke. Jlucnepcus. [onsipu-
3auud cBera. 3akoH Maittoca. 3a-
KOH bproctepa.

10

15

KBanToBas ontnka

TenmoBoe U3Iy4EeHHE U €ro Xa-
pakrepuctuku. 3akoH Kupxroda,
3akoH Credana-bonbimana, 3a-
KOH cMenienna Buna. I'unoresa
[Tnanka. ®oTosddexr. YpaBHe-
Hue DiHITeHa 11 hoTodddek-
ta. JlaBnenue ceera. ddekr
KomnroHa.

10

16

KBanToBas MexaHuka

Jnuna Bonuel ae bpoiinsa. Coot-
HOLIEHHUSI HEONPEAEIEHHOCTEN.
Bonnosas ¢pynkmus. Obmee u
cranmoHapHoe ypasHenue lpe-
JMHrepa.

10




17

DnemMeHThl (U3UKH aTOMOB
U MOJICKYT

ATOM BOZOpO/A B KBAHTOBOM Me-
xaHuke. KBantoBeie uncna. CriuH
anekTpoHa. Cxema sHepreTuye-
CKHX YPOBHEH aTOMa BOAOPOJaA.
®opmyna bansmepa. [IpaBuiia
otbopa.

10

18

SAnepnas pusuka

ATOMHOE PO U €T0 XapaKTEepH-
CTUKH. SlepHble CUIIBL. 0. — pac-
naj B — pacnaa. PannoakTus-
HOCTb. 3aKOH paJu0aKTUBHOIO
pacnajaa. S aepHble peakiuu.

10

Hroro

36

36

36

72

180

3a04yHasi popma 00y4ueHHusI

/o

HaunmenoBanue TeMbI

Coneprxanue pasjena

Jlexng

[Tpak
3aH.

JIao0.

3aH.

CP

Bcer

qac

Mexanuka

Cucrema orcuera. [lepemenienue,
CKOPOCTb, YCKOPEHUE MaTepHUaIIb-
HOU TOYKH. BUIbI ABHKEHUS.
VYpasHenus nsuxenuii. Hop-
MaJIbHOE ¥ TAHT€HIIMAJIBHOE
yckopeHusi. CucteMbl KOOpIUHAT
U UX Mpeodpa3oBaHus. YTIOBBIE
CKOpOCTb U yckopeHue. CBsi3b
JIMHEHUHBIX U YTJIOBBIX BEIMYUH
IIPU BpaIaTeIbHOM JBUKEHUU.
Cuna, Bunbl cui. PesynbTupyto-
mas cuia. 3akoHbl HeroToHa.
Mexanunueckas cucrema. Mm-
IyJIbC, 3aKOH COXPAHEHUS M-
nynbca. Mexanmueckas padoTa.
Mexanunueckas sueprusi. Koncep-
BAaTUBHBIC U TUCCUTIATUBHBIC CU-
Jbl. 3aKOH COXPAHEHUs SHEPTUH.
Ypyruii 1 Heynpyrus yuap.
MowmeHT nnepnuu. Teopema
[Ireiinepa. Kunernueckas sHep-
T'Usl BpallaTeIbHOTO JBUKEHUS.
[Tonsitue MomenTa cui. OCHOB-
HOM 3aKOH TMHAMHKH BpallaTelib-
HOTO JABWXEHUS. MOMEHT M-
yJibca. 3aKOH COXPaHEHUS MO-
MEHTa UMITyJIbca. [ 'apMOHUYEeCcKre
Kose0aHusl U UX XapaKTEePUCTUKH.
JuddepeHnmnansHoe ypaBHEHNE
rapMOHHMYECKHX KoJjieOaHui. Ma-
TeMaTHYECKUH, PU3MUECKUH,
MPY’KUHHBIA MAaATHUK. DHEPIUs
Kose0aHuil. BomHoBBIE IPOLIECCHI.
VYpaBHeHHe OeryIiei BOTHBI.
[IpooapHBIE U TONIEPEUHBIE BOJI-

30

34




Hbl. CTOsIUIE BOJIHEL.

MonekynspHas ¢pu3nka u
TepMOAMHAMUKA

WneanbHbiii ra3. JkcriepuMeH-
TaJbHBIE Ta30BbIC 3aKOHBI. Oc-
HoBHOe ypaBHeHue MKT. Pac-
npenenenns Makcsesnna u bosb-
Mana. bapometpuueckas dop-
Myna. CpeHee YuCiIo CTOJIKHO-
BEHUH U CpedHss ITMHA CBOOOI-
HOTo npoOera MoJeKyJl. SIBneHus
nepeHoca. [lonarue o creneHsax
cB00OIbI. BHyTpeHHsIs1 sHEprUst
raza. Pabota raza. KonngectBo
TEIJIOTHI, TEMJIOEMKOCTB. [IepBoe
Hayajo TEpMOJAUHAMUKHU. Aua-
OatHbIi poniecc. Kpyroseie mpo-
neccel, Uk KapHo. DHTponus.
Bropoe Hauano TepMoOAMHAMUKH.

30

34

DNeKTpOCTaTUKA U MOCTO-
SIHHBIN TOK

Toueunsrit 3apsia. 3akon Kymnona.
HanpsixkeHHOCTB 371€KTpOoCcTaTh-
yeckoro nojsi. Teopema [Naycca
JUTSL JIEKTPOCTATUYECKOTO MOJIS U
ee npuMmeHenue. Lupkynsauus
BEKTOpa HarpskeHHOCTH. [ToTeH-
1[MaJj, pa3HOCTh MOTEHIIUAJIOB.
CBs13b HANPSY)KEHHOCTH U TIOTEH-
uuana. CujaoBble TUHUU U YKBH-
MOTEHIMATBHBIC TIOBEPXHOCTH.
[IpoBOHMKY B 3EKTpOCTATHYE-
CKOM TT0JI€. DIJIEKTPOEMKOCTb.
Konnencaropsl. EMKOCTB m10CKO-
ro KOHJIEHCATOpa. DHEPTHUs dJeK-
TPOCTAaTHYECKOTro NoJist. Jusek-
TPUKH B DJIEKTPOCTATUIECKOM TIO-
ne. [Tonspuzanust. YcioBus Ha
TpaHMIIe pa3ziena ABYX JUDIICK-
TPUYECKUX CPel. DIEKTPUUECKUI
TOK, CHJIa ¥ TUIOTHOCTH ToKa. DJ[C
Y HanpsbkeHue. 3akoHsl Oma B
WHTETPABHON 1 Tud HepeHIm-
anbHOU opme. ConmpoTUBIICHUE.
Pabota 1 MontHOCTh TOKA. 3aKOH
Jlxxoyns-JIeHnia B MHTErpaJIbHON U
mddepeHmaIbHOR Gopme.
ITpaBuna Kupxroda.

30

36

Marzetusm

XapakTepucTUKU MarHUTHOTO
nosist. 3akoH buo-Casapa-
Jlarmtaca. MarautHoe nosie npsi-
MOT'0 ¥ KpyroBoro TokoB. Cuia
Awmmnepa, cuna Jlopenna. Lupky-
JISILUSI BEKTOPA MAarHUTHOW WH-
nykuuu. ConeHousi. MarHuTHbBIN
noTok. 3akoH dapanes, IpaBuiIO

30

34




Jlenna. Pamka ¢ TOKOM B MarHuT-
HoM nojie. Camounaykius. B3a-
WMHast “HAyKius. MHIyKTHB-
HOCTb. TOKM 3aMbIKaHUS U pa3-
MBIKaHHUS [IeTTH. DHEPTUsi MarHUT-
Horo nojis. Marauetuku. Hamar-
HUYEHHOCTbH. Y CJIOBUS HA TPAHHU-
1€ IByX MarueTukoB. deppomar-
HETUKHU U UX CBOMcTBA. Maruur-
HBIU TucTepesuc. Buxpesoe noie.
Tok cmenieHus. YpaBHeHuUs
MakcBeia B MHTErpaJIbHOM

dhopwme.

BHGKTpOMaFHI/ITHHe KOJI€C-
OaHus ¥ BOJIHOBAs OITHKA

WneanbHbIN 31EKTPUUECKAN KOH-
Typ. YpaBHEHHE CBOOOIHBIX KO-
nebaHuii B KOHType. Dopmya
Tomcona. 3aTyxaroime IeKTpo-
MarHuTHbIE KOJIeOaHUsI B KOHTY-
pe. BeinyxieHHble KoeOaHus.
Pe3onanc. OCHOBHBIE 3aKOHBI OI-
tuku. UaTepdepenus cera.
Mertoap! HaOMOACHUS UHTEPdE-
penrun. JIudpakius cBeTa: 30HbI
Openens, mudpakaus Openens,
mudpakius Opaynrodepa Ha mie-
mu u pemierke. ucnepcus. [lomns-
pu3anus cBera. 3akoH Maitoca.
3akoH bprocrepa.

30

32

KBanroBas u saepHas ¢u-
3MKa

TemnoBoe u3iydeHue u ero xa-
pakrepuctuku. 3akoH Kupxroda,
3akoH Credana-bonbimana, 3a-
KOH cmelleHus Buna. ['nnoresa
[Tmanka. ®oTtorddext. YpaBHe-
Hue DiHImTelHa 1 GoTtorddek-
ta. [laBnenue ceera. Dddekr
KomnTona. J[muHa BOIHBI A€
Bpoitnsa. CooTHolieHus: Heomnpe-
neneHHoctel. BomHoBas (hyHK-
. OO1iee U CTalMoOHapHOE
ypaBHenue Ulpenunrepa. Atom
BOJIOPO/Ia B KBAHTOBOM MEXAaHUKE.
KBanToBsie uncna. CrivH 3mek-
TpoHa. Cxema SHepreTH4ecKux
ypOBHEN atoma Bojiopoaa. op-
myia bansmepa. [IpaBmiia or6opa.
ATOMHOE AP0 U €ro XapakTepH-
CTUKH. flepHbIe CHIIBL. 0. — pac-
naf  — pacnan. PagnoakTus-
HOCTb. 3aKOH PaIM0aKTUBHOTO

pacniana. SnepHble peakium.

31

33

HToro

181

203




5.2 llepeyeHsb J1aGOpaTOPHBIX padoT

B Hauane cemectpa oby4aromuecs 00s3aHbl TPOUTH HHCTPYKTAXK MO TEXHUKE O€30MaCHOCTH
IIpU MPOBEJICHUN J1abOpPaTOPHOTO MPAKTUKyMa B KakJoW u3 jabopatopuil kadeapsl ¢uszuku. OO0
9TOM JOJKHA OBITH ClIeNaHa 3alKCh C MOAMKMCHIO KaXKIOTO CTYACHTa W MPENoJaBaTeNIei, IpoBO-
JTUBIINX UHCTPYKTAX B CIIELUATBHOM JKypHAJe.
CTyneHTHI BBIOIHSIOT ACCITH JIA0OPATOPHBIX PabOT B COOTBETCTBUU C WHIUBUAYATHHBIM
rpauKoM U3 OOIIETO CIIUCKa padoT:
1. Pacyer morpemniHocTei npu u3MepeHnn oobemMa MUITUHAPA.
2. 3ydeHune NBIKEHHE TeJa, OPOIIEHHOTO TOPU30HTAIIBHO.
3. Onpenenenre MOMEHTa HHEPIIMUA KPECTOOOPA3HOTO MAsITHHKA.
4. OnpeneneHue MOMEHTA MHEPIIMH KPECTOOOPA3HOTO MasTHUKA (YCTAHOBKA C AJICKTPOHHUKOM ).
5. OnpeneneHre MOMEHTA HHEPIIMA MaXOBHKA M MOMEHTA CUJI TPEHUSL.
6. OnpeneneHre MOMEHTa HHEPLIUU TEJ ¢ TOMOIIbIO TPUUIISIPHOTO OIBECA.
7. OmpeneneHue MOMEHTAa MHEPIIMM METATMYECKHX KOJEI[ MpH TMOMOINM MasTHHKa MakcBesuia
(ycTaHOBKa C 3JIEKTPOHUKOM ).
8. OmpeesieHne CKOPOCTH MOJIeTa MyJIA ¢ TTOMOIIBIO OAJITUCTHYECKOTO MasTHHUKA.
9. M3yueHne 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKON SHEPTUU HAa MOJIENIN KOTIpa.
10. OnpeneneHre MOIYJsl CABUTA CTAIbHOW MPOBOJIOKM METOJOM KPYTHIIBHBIX KolieOaHwii (ycTa-
HOBKA C DJICKTPOHHUKOM).
11. Omnpenenenue BI3KOCTH KUIKOCTH.
12. Onpenenenne CKOPOCTH 3ByKa B BO3IYXE METOJIOM CTOSYEH BOJIHBI.
13. Onpenenenre OTHOMICHUS TETNIOEMKOCTEH MIPH MOCTOSIHHOM JIaBJICHUH U TTOCTOSTHHOM 00beMe.
14. UccnenoBanue 3I€KTPOCTATUIECKOTO MOJIA.
15. Onpenenennie CONPOTUBIICHUS MMPOBOTHUKOB C TIOMOIITBI0 MOCTHKA Y UTCTOHA.
16. Onpenenenue yaenbHOIO COPOTUBIECHUS POBOIHUKOB.
17. Onpenenenune 3J1C ucroyHnka METO0M KOMIICHCALIUH.
18. MccnenoBanue penakcalliOHHBIX MTPOLIECCOB MPHU Pa3psiIKe KOHAEHCATOPOB.
19. Onpenenenue ropu30HTAIBHON COCTABISAIONICH HHIYKIIMHM MATHUTHOTO OIS 3eMIIH.
20. U3mepenue BpamareabHOIO MOMEHTA, JEHCTBYIONIETO0 HAa PaMKy C TOKOM B OJHOPOJIHOM Mar-
HUTHOM IIOJIE.
21. Onpenenenre MHAYKIMYA MarHUTHOTO MOJIS B KaTylIkax [ enbmrosbia.
22. VI3yueHue BBIHYKIEHHBIX JIEKTPOMATHUTHBIX KOJICOAHU.
23. N3yuenue untepdepeHny cBeTa B TOHKUX IuieHKax. Konbua HeloToHa.
24. VIzyuenue audpakiuu cBeta Ha TU(PaKIMOHHON pelieTKe.
25. lonsipuzanus ceera. [IpoBepka 3akoHa Maoca.
26. V3ydyeHue qucnepcuu CBeTa.
27. UccnenoBanue hotodrddekra.
28. M3yueHue ciekTpa BOAOPOJa U IPYTHX T'a30B.

5.3. CamocrositesbHas padora cryaenra (CPC)

1. JIaGopaTopHble paGoThl. [lepen BoImonHEHHEM JTa00PATOPHBIX PAOOT CTYNIEHT JOJKEH
MOATOTOBUTH OTBETHI HA BOIIPOCHI:

. L{eas paboTHI.

. Kaxkoe siBnenue uzyuaercs B pabore?

. Kaxkue 3aK0oHbI OUCHIBAIOT TO SBJICHHE?

. Kaxue ¢puznyeckue BeIMUUHBI IPU BHIOJHEHUH J1JAOOPATOPHON pabOTHI U3MEPSIFOTCS
1 KaKue MOAJIekaT pacuery?

. [Mopsimok BeIONTHEHUS paOOTHI.

. MeTtoarka MpoBEACHUS U3MEPEHHUI.

. OnucaHue SKCIEpUMEHTAILHON YCTAaHOBKH.



Jnst otyera 1abopaTopHON pabOTHI CTYACHT IOJKEH B TETpaau AJs 1a00paTOPHBIX padoT BbI-
MOJIHUTH 00Pa0OTKY pe3ybTaTOB U3MEPEHUN B COOTBETCTBUH C 3a/IaHUSMU, IPUBEICHHBIMU B
«MeTroanuecKnx yKa3aHHUsIX», paCCUUTaTh OIPEIIHOCTH U3MEPEHUM, OTBETUTH HA KOHTPOJIbHBIE
BOITPOCHI TIO TEME PabOTHI.

2. llpakTuyeckue 3aHATHSA. CTYyJICHT CaMOCTOATENBHO PELIaeT 3a/JlaHHbIC eMy 3aJaydl U3
CIUCKa METOIMYEeCcKUX yka3aHui. [Ipy 3ToM OH TOJKeH: caenaTh KpaTKyro 3aluch yCIOBUS; YUCIIO-
BbIE JAHHBIE NIEPEBECTU B cucTeMy equHuL CH; BBIMOIHUTH aKKypaTHO YEPTEX, PUCYHOK MUIIH CXe-
My, TIOSICHSIOIIME OMKMCAHHBIN B 33/1aue MPOLIECC; B XO/€ PeLIeHUsI 3a]jau JIeJaTh KpaTKUe U sSICHbIE
KOMMEHTapUHU UCTOJIb3YEMBIX (PU3NUYECKUX 3aKOHOB U (hopMyII; pemuB 3aqady B o0IIeM BHIE, IPO-
BEPUTH OTBET 0 PAaBEHCTBY pa3MEPHOCTEH JIEBOM W MPaBOW YaCTH pacdyeTHOW (POpMyJIbl; B TOJY-
YEHHYIO PacyeTHYI0 (hOpMYJy MOACTABUTH YHUCIOBBIEC ITaHHBIE U OLICHUTH MPABIONOI00HOCTh OTBE-
Ta. J{7s mpaBUIBHOTO pelnieHus 3a1ad HeoOXOAMMO MOBTOPUTHh TEOPETUUYECKUI MaTepual Mo Teme
3aHSTHS.

3. Jeknuu. CTyaeHT paboTaeT ¢ KOHCIIEKTOM JICKITUH U YUSOHUKOM.

6. IPUMEPHASI TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT

[To muctumumae « PU3KKay MpeyCMOTPEHO BBITIOJHEHWE KOHTPOJIbHBIX paboT B 1,2 ce-
MmecTpax. [I[pumepHast TeMaTHKa KOHTPOJIBHBIX PaboT:
Ounas u 3a04yHas Gpopma oOydeHHS
K.p.Nel. ®usnueckue 0CHOBbI MEXaHUKH.
K.p.Ne2. MonexynspHas pusuka u TepMOAMHAMUKA. DIIEKTPOCTATHKA.
K.p.Ne3. Dnekrpomarnerusm. Konebanusi.
K.p.Ned4. BonnoBas ontuka. KBanroBast pusnka.

7. OEHOYHBIE MATEPHAJIBI JIJISI TPOBEJAEHWS TIPOMEXYTOYHOM ATTE-
CTAIIMM OBYYAIOIUXCHA 11O JTUCHUIIJIMHE

7.1. Onucanue nokasarelieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIUH HA Pa3JIUYHbIX
Tanax ux opMupoBaHus, ONKCAHNE KA OIleHUBAHUS

7.1.1 OTan Tekylero KOHTPOJisi

Pe3ynbTaThl TEKyLIero KOHTPOJIS 3HAHUN U MEKCECCHOHHOHN aTTeCTallid OLIEHUBAIOTCS I10
CIEYIOILIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTarsl 00y4yeHusi, xa-

Komme- PAKTEPU3YIOME Kpurepuu AtrtectoBaH | He aTTrecToBaH
TeHUHsA | chOpMHPOBAHHOCTH KOMIIe- OlLleHUBAHUS
TeHIHH
OIIK-1 [3HaTh OCHOBHBIC (UBNIECKHE Tecr Brmonnenue | Hepbimonnenue
SIBIICHUSI © OCHOBHBIE 3aKOHBI paboT B cpok,| paboT B CpoOK,

(bM3MKH; FPAHHLBI UX IPUMEHH- | KOHTPOIBHBIE 3aNAHNS | penycMOT- | MpesyCMOTPEH-
MOCTH, IIPUMEHEHNE 3aKoHOB B | VU1 31U TbI 1abopa- PEHHBIN B | HBIA B paboYnx
BAKHEHIINX IPAKTHYECKUX mpu- | OPPX pabot pabounx porpamMmax
JI0KEHUSIX; OCHOBHBIE (hr3HUe- mporpaMmax
CKHE BEITMYMHBI U PU3NUECKUE
KOHCTaHTHI, X OTpe/eIICHUE,
CMBICJI, CTIOCOOBI ¥ STMHHIIBI UX

Kontponbnas pabota




n3MepeHus; GyHaaMeHTaIbHbIC
(bU3UYECKUE OTBITHI U MX POJIb B
pPa3BUTHM HAYyKH; HA3HAYEHUE U
MPUHIIAIBI JEUCTBUS BAXKHEN-
mux Gu3nIecKux npudopoB

YMeTh 00BSICHUTH OCHOBHBIE
Ha0Jt01aeMble IPUPOAHBIE U
TEXHOTCHHBIC SIBIICHUS U d(-
(heKTHI ¢ To3uIi pyHIaMeH-
TAJIHBIX (PU3UUECKUX B3aUMO-
JICUCTBUI; YKa3aTh, KAKUE 3aKO0-
HBI ONKCHIBAIOT JAHHOC SIBJICHHE
niH 3 PEKT; CTOITKOBBIBATH
CMBICIT (PU3UYCCKHUX BEITUYUH U
TIOHSTHIA; 3aIIMCHIBATH YpaBHE-
HUS Ul PU3HYECKUX BEJIIMYHH B
cucreme CU; pabotats ¢ rpu-
OopaMu 1 000PYTIOBAHUEM CO-
BpeMEHHOM (pr3nueckoi 1abo-
paTopuu; UCIOJIb30BaTh pas-
JMYHBIC METOJUKHN H3MEPECHUN U
00pabOTKH IKCIIEPUMEHTAIb-
HBIX JJAHHBIX; UCITOJIb30BaTh
METO/IbI aJICKBATHOTO (hU3HYC-
CKOTO U MaTeMaTHYECKOTO MO-
JCTUPOBAHHMS, a TAKIKE TIPUME-
HSATh METOJIBI (DU3UKO-
MaTeMaTUYECKOTO aHaJIM3a K
PEIICHNUI0 KOHKPETHBIX €CTe-
CTBCHHOHAYYHBIX M TEXHUYC-
CKUX MpoOJIemM

Tect
KontponbeHble 3amaHust
JUTS 3alTUTHI Ta00opa-

TOPHBIX padoT

Kontponbhas pabota

Brimonxenue
paboT B CPOK,
IpeayCMOT-
PEHHBII B
pabounx
mporpammax

HeBrbimonHenue
paboT B CPOK,
MpeayCMOTPEH-
HBIN B pabounx
porpammax

Brnaners HaBbIKaMM HCHIOJIB30-
BaHMS OCHOBHBIX 00IIeu3nye-
CKUX 3aKOHOB U NPHUHIIUIIOB B
BOXHEUIIHNX MPAKTHUECKUX
MIPUIIOKEHUSAX; HABBIKAMH MTPH-
MEHEHHS OCHOBHBIX METOIOB
(bu3MKO-MaTeMaTHYECKOTO aHa-
JM3a JJIs1 PEeLEeHUS] €CTECTBEH-
HOHAYYHBIX 3a/1a4; HaBbIKAMHU
MIPaBUIILHOM DKCILTYaTalMK OC-
HOBHBIX MPUOOPOB U 000Py10-
BaHUS COBPEMEHHON TeXHHYE-
CKOMi 1abopaTopuu; HaBbIKAMU
00pabOTKM ¥ HHTEPIIPETUPOBA-
HUS pe3yJIbTaToOB 3KCIIEPUMEH-
Ta; HABBIKAMH HUCTIOJIH30BAHUS
METO/I0B (PM3NYECKOI0 MOJAEIH-
pOBaHUs B MH)KEHEPHOH TIPAK-
THKE

Tect
KonTponbeHble 3amaHus
JUISL 3aLUTHI JJabopa-

TOPHBIX padoT

Kontponbhas pabota

Brimonxenue
paboT B CPOK,
peayCMOT-
PEHHBIN B
pabounx
mporpammax

HeBbimonHenue
paboT B CPOK,
MpeayCMOTPEH-
HBIN B pabounx
porpammax




7.1.2 JTan npoMe:KyTOYHOI0 KOHTPO.Is1 3HAHUI
Pe3ynbraThl mpOMEKyTOUHOTO KOHTPOJIS 3HAHWI OLIEHUBAIOTCA B 1 ceMecTpe i OYHOU U
3209HOU (hOPMBI OOYUEHHUS 110 ABYXOAJUTBHON CUCTEME:
«3a4TEHO»
«HE 3aYTCHO»

Pe3yabTaThl 00y4eHus, xa-

Komme- paKkTepusyouue Kputepun 3auTeHo He 3auTeHo
TeHUHsA | chOpMHPOBAHHOCTH KOMIIe- OlleHUBAHMS
TeHIHH
OIIK-1 [3HaTh ocHOBHBIE puUzHUECKHE Tect Brimonxenue (B Tecte meHee
SIBIICHUS] 1 OCHOBHBIE 3aKOHBI tecta Ha 50- |50% mpaBwIIB-
(bM3HKH; TPAHUIIBI UX IPUMECHHU- 100% HBIX OTBETOB

MOCTH, IPUMCHCHUC 3aKOHOB B
BaKHEHIIINX MMPAKTHYCCKHUX ITPU-

KOHTpOJ'ILHBIC 3ajaa-

Ortser Ha 3-5

Perteno menee 3

JIO)KCHUSIX; OCHOBHBIC ()M3HMYe- |HUS JJIS 3alIUTHI JIa- [3aJlaHui Ba- |3aJaHui U3 5
CKHE BeJIMYMHBI U (pu3nueckue |0opaTopHbIX paboT  |puaHTa u3 5

KOHCTaHTHI, UX OIPEICIICHUE,

CMBICII, CIOCOOBI U €IMHUILIBI UX Pemenue Pemenne koH-
n3MepeHus; GyHaaMeHTaIbHbIC KonTponbHas pabota |KOHTPOJIBHOM [TPOIBHOM pabo-
(u3nyecKue OMbITH U X POJIb B paboTsI ThI Ha HEYIOBJIE-
Pa3BUTHU HAyKH; HA3HAUYCHUE U Ha yJIOBJIe-  |TBOPHUTEIIbHYIO
MIPUHIIMIIBI IeUCTBUS BaXKHEH- TBOPUTEJIb- |OLICHKY

X (HU3HIECKUX MPUOOPOB HYIO OIICHKY

YMeTh OOBSICHUTh OCHOBHEIE Tect Brimoninenue |B Tecte Mmenee
Ha0II0JTaeMbIe IPUPOJTHBIE U tecta Ha 50- |50% mpaBwib-
TEXHOTCHHBIC SBJICHUS U (- 100% HBIX OTBETOB

(eKTHI ¢ o3uIi pyHIaMeH-
TAJIbHBIX (PU3UUECKUX B3aUMO-
JICUCTBUI; YKa3aTh, KAKUE 3aKO0-
HBI ONUCHIBAIOT JAHHOC SIBJICHHUE
niH 3 PEKT; NCTOITKOBBIBATH
CMBICIT (PU3UYECKHUX BEJTUYUH U
TIOHSTHIA; 3aIIMCHIBATH YpaBHE-
HUS UTsE PU3HYECKUX BEJIIMYHH B
cucreme CU; pabotats ¢ rpu-
OopaMu 1 000PYTIOBAHUEM CO-
BpeMEHHOM (pr3nuecKoi 1abo-
paTopuu; UCIOJIb30BaTh pas-
JMYHBIC METOJUKHN H3MEPCHUN U
00pabOTKH IKCIIEPUMEHTATb-
HBIX JJAHHBIX; UCITOJIb30BATh
METO/IbI aJICKBATHOTO (hU3HYC-
CKOTO ¥ MAaTEeMaTHICCKOTO MO-
JICTUPOBAHHMS, a TAKIKE TIPUME-
HSATh METOJIBI (DU3UKO-
MaTeMaTUYECKOTO aHaJIM3a K
PEIICHNUIO KOHKPETHBIX €CTe-
CTBCHHOHAYYHBIX M TEXHUYC-
CKUX MpoOJIemM

KoHntponbHble 3ana-
HUS AJIs 3a1UTHI J1a-
OOpaTOpHBIX paboT

KonTponbnas pabora

Ortser Ha 3-5
3aJ1aHNH Ba-
puaHTa u3 5

Pemienue
KOHTPOJBHOU
paboThl

Ha yJI0BJIE-
TBOPHUTEIIb-
HYIO OLICHKY

Pemteno menee 3
3alaHuN U3 5

Pemenue kon-
TPOJIbHOM pabo-
THI Ha HEYJIOBJIC-
TBOPUTEIIHHYIO
OIICHKY

B.HaIIeTI: HaBbBIKAMU HUCIIOJIB30-
BaHMS OCHOBHBIX 00IIehu3nye-
CKHX 3aKOHOB U HpI/IHLII/IHOB B

Tect

Brinonnenue
Tecrta Ha 50-
100%

B Ttecte menee
50% mpaBuIIb-
HBIX OTBETOB




BaXHEUIIHNX MPAKTHUECKUX
MIPUIIOKEHUSAX; HABBIKAMH MTPU-
MEHEeHUs OCHOBHBIX MeTOZI0B  |KoHTponbHble 3anma- |OtBer Ha 3-5 |Pemeno menee 3
(bu3MKO-MaTEeMaTUYECKOT0 aHa- |HUS JUIS 3alUThI Ja- (3aJaHuid Ba- [3amaHuil u3 5
JM3a JJIs PELICHUs €CTECTBEH- |0OpaTOpHBIX paboOT  |puaHTa u3 5
HOHAYYHBIX 3a/1a4; HaBbIKAMHU
MIPaBUIIBHOM DKCILTYaTalMK OC-

HOBHBIX puOOpoB u 060pyao- |KonTtponbHas paborta |Pemenue Pemenne koH-
BaHUSI COBPEMEHHON TEXHUYE- KOHTPOJIBHOM |TPOJILHO pabo-
CKOM 1abopaTopuu; HaBBIKAMHU paboThl THI Ha HEYJIOBJIE-
00pabOTKH ¥ HHTEPIPETUPOBA- Ha y/IOBJIe-  |TBOPHUTEIIbHYIO
HUS PE3yJIbTaTOB AKCIIEPUMEH- TBOPUTEJb- |OLIEHKY

Ta; HABBIKAMU HCIIOTH30BAHUS HYIO OIICHKY

METO0J10B (PU3UYECKOTO MOJIENIU-
POBaHMs B MHKEHEPHOU MpaK-
THUKE

Pe3yibpTaThl MPOMEXKYTOYHOTO KOHTPOJISI 3HAHUH OI[CHUBAIOTCS BO 2 CEMECTpE ISl OYHOU H
3a049HOM (hOPMBI O0YUYEHUS MO YEThIPEeXOaTbHON CHCTEME:

«OTJIMYHOY;

«XOPOLIO»;

«YIOBJIETBOPUTEIILHOY;

«HEYJIOBJIETBOPUTEIHLHO.

Pe3yabTaTnl 00yyeHus, xa-
Kommneren paKkTepu3ymoLue Kpurtepun OTamuno Xop

uus c¢()OpMHPOBAHHOCTH KOM- |OLlEHUBAHHUSA omIo
neTeHnu

Yaosia. |Heynosa

OIIK-1 3HaTh OCHOBHBIE (PM3UYECKUE Tect 10-12 79| 56 |Menee 5
SIBJICHUSI 1 OCHOBHBIC 3aKOHBI
(M3MKY; TpaHUIIBI UX IpuMe- | 12 3amanuii
HUMOCTH, IPUMECHEHHUE 3aK0-
HOB B BKHEUIIINX TIPAKTHYE-
CKHX MPUIOKCHUSIX; OCHOB-
HbIC (PU3NICCKUEC BEITNIHHBI
" (pU3HYECKUe KOHCTAHTHI,
WX OTIpeJ/IeJICHNE, CMBICT,
CHOCOOBI ¥ CIUHMIIBI UX U3-
MepeHus; QyHIaMeHTATbHbIC
(hu3HUeCcCKHe OMBITHI U UX
POJIb B Pa3BUTHH HAYKH;
HA3HAYCHUE U TIPUHITUITBI
NEHCTBUS BaXKHEHIINX (HU3H-
YECKUX MPUOOPOB

YMeTb 00BSICHUTH OCHOBHBIC
HaOJTI01aeMbIC TIPUPOIHBIC U
TEXHOTEHHBIE siBIICHUS U (- | 12 3ananuii
(ekThI ¢ mo3uiuit pyHa-
MEHTAJBHBIX (PU3HMYECKIX
B3aUMO/ICUCTBUN; yKa3aTh,
KaKHe 3aKOHBI OITUCHIBAIOT
JAHHOEC SIBJICHUE YUK d(D-
(EeKT; NCTOIKOBBIBATH CMBICIT
(U3NYIECKUX BEJIUYUH M T10-

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




HSTHH; 3aITUCHIBATh YPaBHE-
HUS A7 GU3HMUECKUX BEJIU-
yuH B cucreme CU; pabortath
¢ mpubopamu U 000pyI0Ba-
HUEM COBpEeMEHHOMU (hu3uue-
CKOI TabopaToOpHH; UCTIONb-
30BaTh PA3IMYHBIC METOTUKA
U3MEPECHUH B 00paboTKH
IKCIIEPUMEHTAIBHBIX JIaH-
HBIX; UCIIOJIb30BATh METO/IbI
aJICKBaTHOTO (PH3UYECKOTO U
MaTeMaTHU4eCKOro MOJIEH-
pPOBaHUS, a TAKXKE MPUME-
HATHh METOJIbI (PU3HUKO-
MaTeMaTHYeCKOTr0 aHAIH3a K
PEILICHNIO KOHKPETHBIX ecTe-
CTBEHHOHAYYHBIX U TEXHHU-
YECKHUX MPOoOIeM

BirageTs HaBBIKAMU UCIIOJIB-

A Tect 10-12 7-9| 5-6 |Menee5
30BaHHSI OCHOBHBIX 00IIe(hHU-
3UYECKUX 3aKOHOB U TIPUH- 12 3anannit

LIUTIOB B Ba)KHEHIIINX MpaK-
THYECKUX MPHIIOKCHHSAX;
HaBbIKAMU IPUMEHEHUS OC-
HOBHBIX METOJOB (pU3HKO-
MaTeMaTUYECKOT0 aHaJIN3a
JUISL PEIIEHUSI ECTECTBEHHO-
Hay4HbIX 33J]]a4; HaBbIKAMHU
MPaBWJIbHOM 3KCIUTyaTalluu
OCHOBHBIX ITPHOOPOB M 000-
PYZAOBaHUS COBPEMEHHOU
TEXHUYECKOH JabopaTopuu;
HaBbIKaMU 00paOOTKHU U UH-
TEPIPETUPOBAHUS PE3YIIbTA-
TOB 3KCIIEPUMEHTA; HaBbIKa-
MU HCII0JIb30BaHHs METOJIOB
(U3NIECKOTO MOIETHPOBA-
HUS B MHKEHEPHOH NpaKTHKe

7.2 IlpuMepHBIii NepedeHb OIeHOYHBIX CPeACTB (THMOBBIE KOHTPOJIbHBIE 3aIaHUsT HJIH
HHbIe MAaTePHUAJIbl, HeOOXOAMMbIE /IJIsl OLleHKH 3HAHUI, YMeHU i, HABBIKOB U (MJIM) ONbITA Jes-
TeJIbHOCTH)

7.2.1 IlpuMepHBIii MepevyeHb 3aJaHUH 1J151 MOJATOTOBKH K TeCTHPOBAHHIO

1. YkaxuTe XapakTtep ABMKEHUS MAaTEpUATBLHOM TOYKH, €CITU W3BECTHO, YTO HOPMAIbHOE
YCKOpeHHue an=CONSt, a TaHTeHIMabHOE yCKOpeHue ar=0.

OTBeT: paBHOMEPHOE JIBIXKCHHE TI0 OKPY>KHOCTH.

2. Jlswkenue Tena Ha miockoctu XOY omuceiBaeTcs ypasHeHHsaM X=t-3 u y=10-2t. Ilo xa-
KOU TPaeKTOPHH JIBIKETCS Teso? UeMy paBeH MOJyJIb CKOPOCTH B HaYaJIbHBIA MOMEHT BpEMEHU?

Otgert: no napaboue; 5 m/c

3. Msiu mMaccoli M, ABUrasicb CO CKOPOCTBIO U,, a0COJIIOTHO yNPYro yAapsiercs O CTEHKY

noa yriomM a K €€ IOBECPXHOCTH. OHpeZIGJ'II/ITe, KaKou HMITYJIBC MOJYYHUT CTCHKA B PC3yJIbTAaTC CO-



yaapeHus?
OrtBet: 2muy,sina

4. PaccunTaiiTe MOMEHT MHEPIIMU OJJHOPOJHOTO CTepKHs Maccoi 10 kr u ninuHon 1 M oTHO-
CUTEJIBHO OCH, IPOXOAIIEH HAa PACCTOSIHUH 25 CM OT OJIHOTO €T0 KOHIIA.

Ortsert: 1,46 kr-M2.

5. Konebanusi MaTepuanbHOW TOYKM omuchiBaroTcsi ypaBHeHueMm X=0,02c0s(2nt+0,257),m.
3anuInTe ypaBHEHUE MPOEKIIMU YCKOPEHHS Ha OCh Ox I 3TOM TOYKH.

OtBet: ax = - 0,08-n%cos(2nt+0,25m), m/c2.

6. CpaBHuTe pabOTy HII€ATBHOIO ra3a NPy PAaCUIMPEHUU U3 OJHOTO COCTOSHUS B U30TEPMHU-
YECKOM M aauabaTHOM mpoiieccax?

OtBet: B m3oTepmuueckom mporiecce ra3 copepmut 0OmbInyto padory.

7. SIBnsieTcst M SKBUIIOTCHIMAIBHON TUIOCKOCTh CUMMETPHU S B S
TI0JIe TOYEYHBIX 3apsfoB: a) 1=02=0; 6) q1=+0; q2=-0? o *
OrtgerT: a) HeT; 0) Aa. q, ad,
8. /IBa OECKOHEUYHO JJIMHHBIX MPSIMOJIHHEHHBIX IPOBOJHUKA C
IPOTHUBOIOIOXKHBIMU TokaMu (12=211) nexaT B MIOCKOCTH, MEPICH/IHU- I, : I,
KyJIApHOH TIIIOCKOCTH puCyHKa. Ha KakoM ydacTke HaXomsaTcs TOUkH, B ——©O—— 17— — Q- —
KOTOPBIX MarHUTHAs! HHAYKIHMS paBHA HYJIIO? 1 21 3 4
Ortger: 1.

9. Kak u3MeHHUTCs MOIHOCTh U3Ty4YeHUs] aOCOMIOTHO YEPHOTO Tefa, €CIH JJIMHA BOJHBI, Ha
KOTOPYIO MPUXOJUTCSI MAKCUMYM €0 UCITyCKaTEeJIbHOW CIIOCOOHOCTH, YBEIUUUTCS B 2 pa3a’?

OtBer: ymeHbmuTCs B 16 pas.

10. AxtuBHOCTh 4 HekoTOporo uzorona 3a 10 cyrok ymensinmiach Ha 20%. Onpenenursb
nepuoJ noixypacnazga 3toro nzorona. Orset: 31 cyr.

7.2.2 llpuMepHBIii NepedeHb 3aJaHU JJIs1 pellleHusl CTAHIAPTHBIX 3a71a4

1. Touka JABMIKETCS COINACHO ypaBHeHMIO S =4+2t+5t°, rae S m3mepsiercs B MeTpax, a
t— B cexyHmax. OnpeaenuTs pacCTOsIHUE, MPOWIEHHOE TEJIOM 3a MEPBBIE 3 C, a TAKXKE BEIMYHHY
npuodpereHHoro yckopenus. (OtseT: 51m; 10M/c?).

2. TOHKOCTEHHBIA MIJIMHIP CKaThIBaeTCs ¢ xosuMa BbicoTor 10 M. Kakyro nuHeiHy0 cKo-
pocTh OyJeT UMeTh MUIHHIP Yy mogHokus xonma? (OtBet: 10 m/c).

3. Kucnopoa maccoit 160 r HarpeBatoT npu noctossHHoM aasieHuu ot 320 no 340 K. Ompe-
JENUTh KOJMWYECTBO TEIUIOTHI, MOTJIOMIEHHOE Ta30M, M3MEHEHHE BHYTPEHHEH »HEpruu u padboTy
pacmupenus raza. (Otset: 2908 [Ix, 2077 Ix, 831 Ix).

4. B BepIIMHAX PaBHOCTOPOHHETO TPEYTOIbHHUKA CO CTOpoHOM 0,15 M HaxoaaTCs 3aps/ibl O
3 uKu1, mpruem n1Ba 3apsina oTpHLATENbHBIC,  OJWH MOJI0XKHUTEIbHBIN. HallTh HanpsHKEeHHOCTH IIeK-
TPUUECKOTO TOJIs B IIeHTpe TpeyronbHuka. (Oteet: 1079 B/m).

5. Amnepmetp ¢ comportuienuem 0,2 Owm, mpucoenuuennsii k ucrounuky ¢ 3/C 1,5 B,
nokasbiBaeT TokK 5 A. Kakoif TOK MOKaXeT 3TOT aMIIEpPMETP, €CJIH €r0 3allyHTUPOBATh COMPOTHUBIIE-
HueMm 0,1 Om? (OtBeT: 3 A).

6. [1o nByM JUIMHHBIM MapajiedbHbIM MPOBOAHUKAM, HAXOAAIUMCS Ha paccTostHuH 20 cMm
JIpYT OT ApyTra, TEKyT TOKH pa3Horo HampasiieHus 2 A u 5 A. Uemy paBHa MarHuTHasi UHAYKIUS B
TOYKE, JISKAIEH Ha CEPeIMHE OTpe3Ka, coeauHstomero 3t mpoBoauuku? (Oteet: 14 MxTi).

7. locrositHHas TudpakKIHMOHHON pemeTKu B 4 paza OoJbIIe TMHBI CBETOBOM BOJHBI MOHO-
XpOMaTHYECKOT0 CBETa, HOPMAJILHO MaIaloIIero Ha ee MOBEpXHOCTh. ONpeaenuTh yroia Mexay IepBbl-
MH CUMMETPHYHBIMU JU(DPAKIIMOHHBEIME MakcuMymamu. (OtseT: 29°).

8. AbGcomoTHO YepHoe Tenno umeetr Temmeparypy 100°C. Kakosa Oyner temmeparypa Tena,
€CJIU B pe3yJbTaTe HarpeBaHUs MOTOK U3IydeHUs yBennuuBaercs B 4 paza? (Otset: 527 K).

9. Ilpu uccnenoBanuu (orodddexra ¢ moBepxHocTH 1MHKA (Ar=43B) ycraHoBieHo, 4TO
pU U3MEHEHUH YacTOTHI aJaromiero ceera B 1,2 pasza ans npekpaimenus porodrddexra HeoOXoau-
MO YBEJIMUYHUTH 3aJiepKuBatoliee HanpsokeHue B 1,6 paza. Onpenenure 4acToTy U3TyUEHHUs B IEPBOM



skcniepumenre. (OtBert: 1,45- 1015Fu).
10. DeKTpOH BRIOUT M3 aTOMa BOJIOPOJIa, HAXOAIIETOCS] B OCHOBHOM COCTOSTHUH, (POTOHOM
¢ aHeprueii e=17,758. Onpenenure CKOPOCTh AIEKTPOHA 3a mpeaeiaamu atoma. (Oteet: 1,2 M/c).

7.2.3 llpuMepHBIii epevyeHb 3aJaHU /151 pellleHUs] MPUKJIATHBIX 3a/1a4

1. Teno OpocaroT B TOPU3OHTAILHOM HAMpPAaBJICHUH C OamrHU BBICOTOW 20 M ¢ HEKOTOpPOH
HAYaILHOW CKOpOCThIO. Teno mamaer Ha paccrostHuu 30 M OT ocHOBaHuUs OamHU. C Kakoi Hadalb-
HOM CKOPOCTBIO OHO OBIJIO OPOIIEHO, W KaKylH KOHEUHYIO CKOPOCTh mproOpeno? ConpoTUBICHHEM
BO3/1yxa nmpenedpedsn. (OTBeT: 15M/c, 25M/¢).

2. Ilnardopma B BUIE CILIOIIHOTO OJHOPOAHOIO IMCKA BPAIaeTCsl [0 MHEPLIUU BOKPYT He-
MOJIBIKHOM BepTHKAIBbHON ocu. Ha kparo mumatopmbl CTOMT YelOBEK, Macca KOTOpPOro B 4 pasa
MeHbIIe Macchl iardgopmbl. Kak 1 BO CKOJBKO pa3 U3MEHHUTCS CKOPOCTh BpallleHUs MIaT(OPMBL,
€CJIM 4eJIOBEK IepeieT Oimke K LIeHTpy Ha paccTosHue, paBHoe 0,5 paanyca rargopmsl? (OTBeT:
yBenuuutcs B 1,33 paza).

3. 3a cuer 1 /)X TEIIOTHI, MOTYyYaeMO OT HarpeBaTells, MalluHa, paboTaroImas Mo MUKy
Kapno, coBepmaet padoty 0,5 k/[x. Temneparypa narpesarens 500 K. Onpenenuts TemmnepaTypy
xonoamibHKKA. (OTBeT: 250 K).

4. K 6arapen ¢ DJIC & =300 B nmoaxmroueHbl Ba IUIOCKUX KOHJEHCATOpa €MKOCTBIO
C1=21® u C2 =3 nd. Onpenenuts 3apsaa 1 HanpsokeHne U Ha TuTacTHHAX KaK0ro KOHJIEHCATO-
pa npu nocnegoBaTenbHOM coequHeHuu. (OTBert: 3,6 101° K, 180 B, 120 B).

5. YeThlpe MpOBOJHUKA COCAMHEHBI MO CXEM€, NMPUBEACHHON Ha pH-
cynke. Hanpsbxenne mexnay toukamu 4 u B paBuHo 18 B. ConporuBneHus g,
npoBogHukoB: R1 = 1,6 Om, R2 =4 Om, R3 = 6 Om, R4 = 12 OM. Ompene-
JUTH OOIIee COMPOTUBICHUE U CHIIY TOKA B OTIENBHBIX MpoBogHUKax. (OT-
BeT: 3,6 B; 2,5 A; 1,67 A; 0,83 A).

6. IIpsiMoyronpHas pamka miomansio 100 cM? paBHOMEPHO BpalIAeTCs ¢ yIJIOBOH CKOPO-
cteio 10 pan/c B 0OHOPOAHOM MarHUTHOM ToJie, HHAyKIus kotoporo 0,4 Tin. Ock BpalieHus Haxo-
JUTCS B TJIOCKOCTH paMKH M cocTapisieT 30° ¢ HampaBieHneM CHIIOBBIX IMHUI mons. Haiftu mak-
cuManphyto DJIC unaykiuu B pamke. (Otet: 0,02 B).

7. KonebarenbHbIii KOHTYpP COCTOMT M3 KOHJEHCATOpa M KaTyIIKd MHAYKTUBHOCTH. Ompene-
JIUTh YacCTOTy KoJIeOaHMI, BOSHUKAIOIIUX B KOHTYpE, €CIIM MaKCUMalbHas CHJIa TOKa B Karyike 1,2
A, MakcuManpHasi pa3HOCTh MOTEHIMAIOB Ha oOkiagkax KoHaeHcartopa 1200 B, sneprust KoHTypa
1,1 mIx. (OTBet: 0,1 MI'm).

8. Yron mageHus Jiyya Ha TOBEPXHOCTb KHUIKOCTH S0°. OTpakeHHbIH JTyd MaKCUMAJILHO MOJISIPH-
30BaH. ONpeIeTUTh yTo IpetoMiIeHns myda. (Oteet: 40°).

9. MOHOXpPOMAaTUYECKOE M3IyUYEHUE C JJIMHOW BOJHBI, paBHOU 500 nm, magaeT HOpMaIbHO
Ha TUTOCKYIO 3€pKajbHYIO0 TTOBEPXHOCTh M JaBUT Ha Hee ¢ cwior 10 »H. Onpenenute uncio ¢oro-
HOB, €KECEKyH/IHO MaJaloNIuX Ha 3Ty nosepxHocTh. (Oteet: 3,8-10%8).,

10. DnexkTpoH HaxXOAUTCA B OJHOMEPHOM IMOTEHIHAIBHOM SIIIUKE IUPUHOM | HM B OCHOB-
HOM cocTostHuH. OmnpenenuTe BEPOATHOCTh OOHAPYKHUTH 3JEKTPOH B KpaiHEW YeTBEPTH SIIIUKA.
(OtBet: 9%).

7.2.4 IllpuMepHBIii NepeYeHb BONMPOCOB /1JIsl MOJATO0TOBKHU K 3a4eTy

1. IIpeamet dpusuku. Ouszndeckas mozaenb. Kmaccuaeckas mexannka. Knnemaruka. Cucrema
oTcyeTa. MeToapl 3a/laHusl MaTepruadbHOW TOYKU. CBSI3b KOOPJIMHATHOTO M BEKTOPHOI'O METOJIOB.
OmnncaHue OBIKSHHUS B KJIACCHYSCKOM MEXaHHKE.

2. KpuBonuneitHoe npmwkeHue. CpeaHss 1 MCHOBEHHAsT CKOPOCTh. PaBHONEpeMEHHOE JIBH-
JKCHHE.

3. HepaBHOMepHOE KPHBOJMHECHHOE ABMXKEHHE. Paauyc KpuBH3HBIL. TaHreHIHMalbHOE M



HOPMAaJIbHOE YCKOPEHHUS.

4. Cunbl B MexaHuKku. [IpaBuiio cioxxeHusi Cuil, AMCTBYIONIUNX HA MaTepUATbHYIO TOUKY.

5. Unepuus ten. Mepa uneptHocTu Tena. 3akonbl Hetotona. UMmynbe Tena. Umnynbsce cu-
JIBL.

6. Mexanudeckas cucteMa. BHyTpeHHUE W BHEIIHHWE CWJIBI. 3aKOH COXPAHEHUS UMITYJIbCa
MEXaHUYECKON CUCTEMBI.

7. Pabora 1 MOIIHOCTE. PaboTa 0qHOPOIHOM CHITBI TSKECTH.

8. Kunernueckas sHeprusi mocrymnaTeslbHOTo ABMKeHUd. [loTeHumanpHas sHeprusi. CBs3b
MOTEHLMAIIBHON YHEPTUU C KOHCEPBATUBHOM CUJION, IEMCTBYIOLIEH HA MATEPUAIIBHYIO TOUKY.

9. IlonHas >HEprusi MexaHW4YeCKON cucteMbl. KoHCepBaTHBHBIC CHIIBI. 3aKOH COXpPaHCHHS
MEXaHUYECKON IHEPTHUU.

10. uccunaTtuBHble cuibl. PaboTa AMcCUNaTUBHBIX CUJl. 3aKOH COXpaHEHUsS U IMpeBpalle-
HUS SHEPTUH.

11. AGcomoTHO yNIpyTHA U HEYTIPYTUH yaap.

12. AGcomoTHO TBepaoe Teno - ¢u3udeckas monenb. [locTynarensHoe W BpamaTeabHOE
JBUKEHHE TBEPJOTO Tesa. YTJIOBask CKOPOCTh U YIIIOBOE YCKOpeHHE. CBsA3b YITIOBBIX M JIMHEHHBIX
BEJIMYMH.

13. MowmenT nrepuuu. OnpeneneHne MOMEHTa WHEPIMU OJHOPOAHOTO CTEpkHs. Teopema
[ITeiinepa.

14. PaboTa 1 KuHETHYECKasi YHEPTHs BpaIlaTeIbHOrO JABMKEHUS. BBIBOJ OCHOBHOTO 3aKOHA
JTUHAMUKHU BpaIlaTeIbHOTO JBUKEHUS.

15. PaBHOAc#CTBYIOIIAs cCHla. MOMEHT CHJTBI.

16. MomeHT uMITyJibca. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa MEXaHHMYECKON CHCTEMBI.

17. Cratuctuueckuii 1 TePMOAMHAMUYCCKUN METOJIbI M3YUYEHHUsSI CTPOCHUS BemiecTBa. Tep-
MoAMHamMu4ecKkas cucteMa. TepMoanHamuyeckue napameTpsl. Monsipaas macca. Yucno ABoraapo.
PaBHOBECHBIE COCTOSHUSA U KBa3UPABHOBECHBIE MTPOIIECCHI.

18. UneanbHelii Ta3 - ¢pusnueckas moaens. YpaBHeHue Knaneiipona-Menneneesa. Mzomnpo-
necchl. 3akoH [lanpToHa.

19. OcHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOW TEOpUU HJeaNbHbIX Ta3oB. CBs3b
JaBJICHUA U TeMIiepaTypbl. DU3ndeckuii CMBICT TaBJICHUS U TEMIICPATYPHI.

20. Yucno creneneil cBoOOIbI MOJIEKYIbl. Pacnipenenenue 3HEpruu 1Mo CTENEHSIM CBOOOBI
MOJIEKYJIb. BHYTpeHHsIs1 SHEprUs UealbHOTOo Trasa.

21. Pabora rasa rnpu u3BMEHEHHH €ro o0beMa.

22. KonngecTBo TEIIOTH. TemoeMKOCTb rasa.

23. IlepBoe Havano TepMoauHaMUKU. HEBO3ZMOXKHOCTh CO3/1aHUS BEUHOTO JABUTATENsl EPBO-
ro poja.

24. TlpuMeHeHue IepBOTo Havana TePMOJAMHAMUKH ISl K30TEpMUUEcKoro npoiecca. Pabora
rasa Ipy U30TEpMUYECKOM IIpoLecce.

25. [IlpuMeHeHure epBOro Havajaa TEPMOAMHAMUKH AJII HU30XOpUUECKOro mporecca. Mosp-
Has ¥ yJelibHas TEIIOEMKOCTb Npu V = const.

26. [IpumeHeHne mepBOro Havala TEPMOJUHAMUKY IS M300apudeckoro mpoiecca. Mosp-
Has U yJIeJIbHAs TEIJIOEMKOCTh IIPU p = const. YpaBHeHue Maiiepa.

27. Annabatuueckuii mporecc. YpasHenue [lyaccona.

28. Kpyroseie mporecchl. TemmoBas mammnaa, KI1/1. XomonunbHas Mammsa.

29. Iukn Kapuo u ero KIIJI. ITytu nossimenus KITJ[ TeroBbIx MammyH.

30. Bropoe Havamo TepMoauHaMUKH. HEeBO3MOXHOCTE CO3JaHUSI BEYHOTO JIBUTATEIIST BTOPO-
ro poja.

31. Durponus. Ee craTucTH4ecKuii CMBICIL.

32. Tperbe Hauamo TepMoauHaMuku. Teopema HepHcra.

33. DnemeHTapHbIiA 3apsin. TodedHbIH 3apsil. 3aKOH COXPAaHEHHS DJIEKTPUYECKOTO 3apsfa.
Onektpuyeckoe nose. 3akoH KynoHa.

34. HanpspkeHHOCTh W IOTCHIIMAN AJIEKTPOCTATHYECKOTO TOJS. DKBUIIOTECHITUAIBHEIC TI0-



BEPXHOCTH, CUJIOBBIC TUHUH.

35. [IpuHIUTT CyNIEPIIO3UITUH JIEKTPOCTATUIECKUX TOJICH.

36. [ToTok BekTOpa HAMPSHKEHHOCTH SJeKTpuueckoro moss. Teopema Octporpaackoro-
l"aycca.

37. Hupkymsmus BEKTOpa HAMPSHKEHHOCTH DJIEKTPOCTATUIECKOTO TTOJIS.

38. [Ipumenenue Teopemsbl OcTporpaackoro-I'aycca k pacdeTy JIeKTPUISCKUX TTOJIEH.

39. CBsI3b HAMPSHKEHHOCTH ¥ MOTEHIIMAJIA JIEKTPOCTATHIECKOTO TOJIS.

40. DnexTpuyecKoe IMoJjie BHYTPH MPOBOJHUKA M y €0 MOBEPXHOCTU. DHEPIHsl AIEKTPOCTa-
TUYECKOTO TOJISL.

41. Dnexrpoemkocth. Konmencaropsl. Ilmockuit konmencarop. CoequHeHHE KOHACHCATO-
pOB.

42. lunons. [lonspHbie U HEMOMsApHBIE MOJICKYJIbL. [lomsipu3anus audaeKTpukoB. Buasl mo-
nspusanuu. CBOOOIHBIC U CBSI3aHHBIE 3aPS/IbL.

43. Pacuer HampsKEHHOCTH AJIEKTPOCTATUYECKOTO MOJS BHYTPH IUAJNIEKTpUKA. JIH3IeKTpH-
YecKasi IPOHUIIAEMOCTh CPEIbI.

44. TTocTOSTHHBIN AJIEKTPUUYECKUI TOK, €r0 XapaKTePUCTUKH U YCIIOBUS CYLIECTBOBAHMSI.

45. Paznocts noteHuuanon, DJC, HanpspkeHue.

46. 3akonbl Oma B nHTerpasibHON (hopme. ConpoTuBiieHHE. 3aBUCUMOCTD COITPOTUBJICHHS OT
TEMIIEPATYPHIL.

47. TermoBoe nelicTBue Toka. 3akoH J[koyns-JIeHma.

48. 3akonn! Kupxroda. 3akon Oma u [xoyns-Jlenna B nuddepenuuansHoii popme.

7.2.5 IlpuMepHbIii NepevyeHb BONPOCOB A5 MOATOTOBKH K IK3aMeHY

1. MarautHoe nosie. MaruutHas UHIyKUUs. 3aKoH AMIiepa.

2. 3akon buo-Caapa-Jlammaca. [TpuHIMN cynepro3uiuy JUIsi MAarHUTHBIX ToJjieil. MarHuT-
HOE I10JIE IPSIMOJIMHENHOT O IPOBOIHUKA ¢ TOKOM. MarHuTHOE 110oJie KpyroBoro TOKa.

3. leiicTBre MarHUTHOTO TIOJISI Ha BIOKYIuics 3apsa. Cua JlopeHa.

4. KoHTYp ¢ TOKOM B MarHUTHOM 10JIe. MarHUTHBI MOMEHT KOHTYpA.

5. Maruutssliif notok. Teopema OcTporpaackoro-I"aycca ias MAarHUTHOTO TOJISL.

6. PaGota nepemenieHus MpOBOJIHUKA U KOHTYPa C TOKOM B MarHUTHOM TI0JIE.

7. SIBneHue ANeKTpOMarHuTHOW MHAYKIMU. 3aKOH 3JEKTPOMAarHUTHON MHIYKIMHU U €T0 BbI-
BOJI U3 3aKOHA coxpaHeHus sHepruu. IIpasuno Jlenna.

8. SIBnenne caMOMHIYKIMH. IHITyKTHBHOCTb.

9. Toku npu 3aMbIKAaHUH U Pa3MbIKaHUU LIETIH.

10. SIBnenne B3anMHON MHIYKIMH. B3anMHasi HHAYKTUBHOCTb.

11. MaruuTHas BOCIPUUMYHMBOCTh U MAarHUTHAsI IPOHULIAEMOCTh Cpeibl. THIbI MarHETUKOB.

12. ®eppomarneruku. KpuBas HamarHnunBaHus. MarHUTHBIN THCTEPE3HC.

13. I'apmMonunyeckue koiieOaHUsA M WX XapakTepuctuku. JuddepeHnumanbHoe ypaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.

14. ®uznyeckuit 1 MaTEMaTUYECKUI MAsITHUKH.

15. Ilpy>XMHHBIA MasSTHUK. DHEPT U TAPMOHUYECKUX KOJICOaHHH.

16. Dnexrpuueckuil konedarenbHbIi KOHTYp. HesaTyxaromue 3yieKTpoMarHuTHbIE Kosieha-
HUSL.

17. 3aryxaromue MexaHuyeckue KonebaHus. AnepruoJuuecKuil mporuecc.

18. 3aryxaromme 3JeKTpOMarHUTHBIE KOJICOaHHS.

19. Beinyx1eHHbIEe MeXaHHYecKHe Kosiebanus. PesonaHc.

20. CnoxxeHre TapMOHUYECKUX KOJIeOaHWd OTMHAKOBOTO HAIIpaBIeHHs. brueHwus.

21. CnoxeHue B3auMHO NEepPIEeHANKYIAPHBIX KOJIeOaHUH.

22. BosHbl. Mexanu3M 00pa30BaHHUsS MEXaHUYCCKUX BOJH B ynpyrou cpeje. [IpomonbHbIe 1
HOIepeYHbIe BOIHBI. Y paBHEHHE Oeryiieil BOMHbI. XapaKTepUCTHUKU BOJIHBI.

23. UnTepdepenmus BonH. OOpa3oBaHue CTOSUMX BOJH.



24. DNeKTPOMAarHUTHBIC BOJTHBI, IX OCHOBHBIE CBOWCTBA. DHEPTHUS JIEKTPOMATHUTHBIX BOJIH.
ITorok sHeprumn, Bektop Y MoBa-IloitHTuHrA.

25. CBeroBbie BonHBL MHTEpdepeHnus cBeta. [ eomerpudeckast 1 onTu4YecKas pa3HOCTh XO-
na. YCIoBHs MaKCUMyMa 1 MUHUMYyMa uHTepdepeniuii. UTatepdepomeTpsl.

26. VnTepdepeHuus npu OTpaKEHUHM U MPOXOXKICHUM CBETa 4Yepe3 TOHKYIO IUICHKY WIH
IUIACTUHKY.

27. Tudpaxuus ceeta. [Ipunmun [tolirenca-Openens. Meron 300 Openens.

28. Jludpaxiys Ha OAHON SN U Ha TU(PAKITMOHHON PEIIETKE.

29. Jludpakuus pEeHTICHOBCKHUX Jy4dell Ha KpPUCTAJUITMUECKON pemieTke. lccnemoBaHue
CTPYKTYPbI KPUCTAJJIOB.

30. EcTecTBeHHBIN M MOJIIPU30BAaHHBINA CBET. [lonspuzaius cBeTa MpH OTPAKCHHUH. 3aKOH
Bbprocrepa.

31. Tonspouas! ¥ MONSPU3AMMOHHBIC TPU3MBL. 3aK0oH Mairoca.

32. TemnoBoe m3nmydyenue. 3akoH Kupxroda 3akon Credana-bonbiimana. 3aKoH CMEIICHHS
Bumna.

33. Bemnnii pororddext u ero 3akonsl. POTOHBI. Y paBHEHHE DHUHINITEIHA.

34. laBnenue ceera. OnbiT JleOeaena.

35. JIBoitHoe myuenpenomiienne. IckyccTBEeHHAs ONTHYECKAas aHU30TPOTIHS.

36. Dddexr KomnroHna.

37. BonmHoBbie cBoiicTBa yactuil. ['unoreza ae bpoitns. [lnockas BosHa ne bpounsa. Dkcmne-
PUMEHTAJIbHBIE TIOITBEPKICHUSI BOJTHOBBIX CBOMCTB YaCTHII.

38. CooTHoOmEeHUs HeonpeaeneHHocTel [ eizenoepra.

39. BonHoBasi pyHKIHS U €€ CTATUCTUIECKOE TOJTKOBAHUE.

40. Ypasuenue lllpenunrepa. CoOcTBeHHBIC 3HaUCHHS YHEpruu. COOCTBEHHBIC (DYHKITHU.

41. JIBuxeHre CBOOOIHOM YaCTHIIBI.

42. Yactuua B 0JHOMEpHOUM moTeHIuanbHON sMe. KBanToBanue snepruu. [IpuHuun coot-
BeTCTBUA bopa.

43. 'apMOHMYECKUIT OCTUILISTOP.

44. TIpoxoxAeHHEe YaCcTULBI Yepe3 OAHOMEPHBIN MOTEHIIUANbHBIN Oapbhep, TYHHENIbHbBIN (-
(exr.

45. KBaHTOBO-MeXxaHWYecKkasi MoOJeldb aToMa Bojopoja. KBaHTOBbIE 4uCiIa 3JEKTPOHA B
aToMe Bojopoaa. CxeMa sHepreTHUeCKUX YpoBHEN aToma Bogopoa. [IpaBuia otoopa.

46. PentrenoBckue nyud. CIUIONIHOW CHEKTP M XapaKTEPUCTHUECKOE H3Iy4YeHHE. 3aKOH
Mosznn.

47. CocTaB M XapaKTepUCTUKH aTOMHOTO sfpa. Saepusie cuibl.Jledekt macc. DHeprus cBsi-
3U. Y IeJIbHasl DHEPTHUs CBS3H.

48. PaanoakTUBHOCTh. 3aKOH paJHOaKTUBHOTO pacmaja.

49. Busl ¥ 3aKOHBI PaJIMOAKTUBHBIX MTPOIECCOB.

50. SnepHble peakuuu. 3aKOHBI COXPAHEHUS B sIEpHBIX peakuusax. Jenenue simep. Cuntes

aaep.

7.2.6. MeToauka BbICTABJIEHHUS OLEHKHU MPH MPOBeIeHUH MPOMEKYTOUHOH aTTeCTAIIUH

DK3aMeH MPOBOJUTCS IO TECT-OMIIeTaM, KaX bl U3 KOTOPBIX COJMEPKHUT 12 BOIPOCOB M 3a-
nmad. Kaknelii npaBHIBHBIA OTBET B TeCTE OleHMBaeTcs 1 OaymtoM. MakCUMallbHOE KOJHYECTBO
HaOpaHHBIX OaIoB — 12.

1. Onenka «HeynoBIeTBOPUTEIBHO» CTABUTCS B Clydae, €CJIM CTYACHT HaOpaia MeHee 5
0aJIoB.

2. OueHka «Y JOBIIETBOPUTEIIBHOY» CTABUTCS B CIydae, €CJIM CTyICHT HaOpan ot 5 1o 6 6ain-
JIOB.

3. Onenka «Xopomio» CTaBUTCS B CIydae, eCi CTyAeHT Habpai oT 7 10 9 6ayos.

4. Onenka «OTIMYHO» CTaBUTCS, €ClH cTyAeHT Habpan ot 10 mo 12 Gamios.



7.2.7 T1acniopT OlIeHOYHBIX MaTepPHAJIOB

Ne /it KoHnTtponmpyemeie pasuensl Kox xonTpOonupyemon HanmenoBanue
(TeMBbI) TUCIUIINHBI KOMIIETEHITNH OIICHOYHOT'O CPEJICTBA
1 Kunematuka OIIK-1 Tect
KonTponbuble 3amanus
JUIS  3alluThl  J1abopa-
TOPHBIX pabOT
VYceTHbII onpoc
KonTponbHas pabota
2 Juuamuka nocrynatensHoro (OIIK-1 Tect
JTBUKCHHUS KonTponbubie 3amaHus
JUIS  3aluThl  J1abopa-
TOPHBIX PadoOT
YcTHBIN onpoc
KonrposbHas pabora
3 JlnnaMuKa BpamareabHOTro OIIK-1 Tect
JTBUKCHHUS KonTponbHble 3amaHus
JUIS  3aIIuThl  J1abopa-
TOPHBIX paboT
YcTHBIN onpoc
KonTponbHas pabota
4 Mexannyeckue konebanus u  [OIIK-1 Tect
BOJTHBI KonTponbHble 3amaHus

JUId  3alMThl  J1abopa-
TOPHBIX pabOT

YcTHBIN OITpoc
KoHnTponbHas pabota

5 MonexynsipHas Gpu3uka OIIK-1 Tect

KonTponbeHble 3amanus
JUId  3alMThl  J1abopa-
TOPHBIX pabOT

YcTHBIN O1Tpoc
KoHnTponbHas paboTa

6 TepmoanHamuka OIIK-1 Tect

KonTponbHble 3amganus
IUTsL  3aIIuThl  Jabopa-
TOPHBIX pabOT

YcTHBIM onpoc
KoHnTtposbHas pabota

Onektpoctatudeckoe noje B [OIIK-1 Tect

BaKyyMe KonTponbuble 3amanus
JUIS  3aIIuThl  J1abopa-
TOPHBIX pabOT

YcTHBIM onpoc
KoHnTtposbHas pabota

Onektpoctatudeckoe noje B [OIIK-1 Tect

BEIIIECTBE KonTponbuble 3amanus
IUIS  3alluThl  J1abopa-
TOPHBIX pabOT

VYceTHbII onpoc
KonTponbHas pabota




TlocTOsIHHBIIT TOK

OIlK-1

Tecr

KonTponbubie 3amanus
JUIS  3alluThl  J1abopa-
TOPHBIX pabOT

VYceTHbII onpoc
KonTponbHas pabota

MaruauTHO€ noJie OIIK-1 Tecr
KonTponbubie 3amanus
JUIS  3alluThl  J1abopa-
TOPHBIX pabOT
VYceTHbII onpoc
KonTponbHas pabota
OnexktpomarauTHas uaAykims (OTTK-1 Tect
KontponbHble 3amgaHus
JUIS  3alIuThl  J1abopa-
TOPHBIX paboT
YcTHBIN onpoc
KonTponbHas pabota
MaruutHsbie cBoiicTBa Beme- |OITK-1 Tect
CTBa KonTponbubie 3amaHus
JUIS  3aluThl  J1abopa-
TOPHBIX PadoOT
YcTHbIN onpoc
KonTponbHas pabota
DnekTpoMarauTHele koneba- |OIIK-1 Tect
HUS ¥ BOJIHBI KonTtponbHbie 3amaHus
IUIsE  3aIIuThl  Jabopa-
TOPHBIX pabOT
YcTHBIN OITpoc
KoHnTponbHas paboTa
Bonnosas ontrka OIIK-1 Tect
KonTponbHble 3ananus
IUIsE  3aIIuThl - Jabopa-
TOPHBIX pabOT
YcTHBIN OITpoc
KoHnTponbHas pabota
KBanToBas ontuka OIIK-1 Tecr
KonTponbeHble 3amganus
JUIS  3aIIuThl  J1abopa-
TOPHBIX pabOT
YcTHBIM onpoc
KoHnTtposbHas pabota
KBanToBasi MexaHuka OIIK-1 Tecr
KonTponbHble 3amganus
JUIS  3aIluThl  J1abopa-
TOPHBIX pabOT
YcTHBIM onpoc
KoHnTtposbHas pabota
OnemenTs! pusuku atomoB u - |OIIK-1 Tecr

MOJICKYJI

KoHtponbHble 3amaHus
JUIS  3alluThl  J1abopa-
TOPHBIX pabOT




VYceTHbII onpoc
KonrtposbHas pabora

SAnepnas pusuka OIlK-1 Tecr

KonTponbubie 3amanus
JUIS  3alluThl  J1abopa-
TOPHBIX pabOT

VYceTHbII onpoc
KonTponbHas pabota

7.3. MeToanueckne MaTepHabl, ONpeNesIiOIIde MPOoleIypPbl ONEeHUBAHUS 3HAHUIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH

TectupoBanue (10 TeMe WM UTOTOBOE) OCYIIECTBIIACTCS, THOO MPU MOMOIIU KOMIBIOTEP-
HOM CHCTEeMBI TECTHPOBaHUS (B CEMECTpe), MO0 C MCMOIB30BAHUEM TECT-3aIaHU Ha OyMaKHOM
HocuTtene. Bpems tectupoBanust 60 MUHYT. 3aTeM OCYILIECTBIAETCS MPOBEpPKa TecTa (aBTOMaTHUYe-
CKU MPOTrpaMMOi) WJIM 3K3aMEHAaTOPOM U BBICTABIIAETCS OLEHKA COTJIacHO KputepusiMm. TecTsl co-
JepIKaT 3a7a4u, Kak 0a30BOT0 YPOBHS CIOXKHOCTH, TaK U MOBBIIIEHHOTO.

K kaxmoit maGopatopHoii paboTe MpeyIoKEHbI MATh BAPUAHTOB 1O TIATH 3aJlaHUM, COJNEp-
KAIUX OJMH TEOPETUYECKHI BOMPOC M HECKOJBKO KaYyeCTBEHHBIX 33/1ay IO TeMe JIabopaTOpPHOM
paboThl. 3a1aHus BBIOIHSIOTCS CTYACHTOM JoMa. Ha 3aHATuM BejeTcs yCTHBIN OMpoc MO pellieH-
HBIM BapUaHTaM.

Kontponbabie paboThl comepxat 1o 3 3amaun. KoHTposbHas paboTa MOXKET OBITH MPEaJIo-
JKEHa B KQ4eCTBE JOMAITHEH paObOThI 110 MHIUBUIYaTbHBIM BapUAHTAM.

Jast ctyneHTOB 3204HOM (GOpPMBI 00yYeHUS:

KoHnTponpHble pabOThl MpeACTaBIeHBI B OTACIBHBIX Y4eOHO-METOAMYECKUX TOCOOUSX B
3JeKTpoHHOM BHje. Kaxmas koHTpoapHas padora coaepkuT 6 3amady. HoMmepa 3amad CTy/IeHT BbI-
OupaeT B TaOJMIIE COTJIACHO BapUaHTY, COOTBETCTBYIOLIEMY ABYM MOCIEAHUM LU(ppaM 3aueTHOM
KHIKKH.

KonTponbHas pabota cyuTaeTcs BBHIIOJHEHHOW (3aUTEHHOM), €CIIU MPUBEACHBI PEIICHUS B
o0mIeM BHJIE BCEX 3a/lad COOTBETCTBYIONIECTO BapraHTa. PaboTa MOXKET OBITh 3a4TEHA C 3aMCYaHMsI-
MU TIpY HATUYUU He 0oJiee IBYX OMIMOOK B MaTeMaTHUECKUX MPeoOpa30BaHUSX WU BBIYUCIICHUSX.

8 YYEBHO METOJUYECKOE U TH®OPMALIMOHHOE
OBECIHHEYEHMUE JUCHUIIJINHBI

8.1 IlepeyeHnb yueOHOI JUTEPATYPHI, HEOOXOAUMO¥i 11 OCBOEHUSI AU CHUTIIMHBI

8.1.1. OcHoBHas nuTEparypa

1. CaBenneB U.B. Kypc ¢usuku, T. 1-5: yuebHOE mocobue st By30B (HayYHO-TEXHUYECKAs
oubmmoreka) u ObC M3marenscTBa «Jlamby: 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. Tpopumosa T. U. Kypc ¢usuku [Tekct] : yueOHOE mocobue : pekoMeHI0oBaHO MUHH-
cTepctBoM oOpazoBanus Poccwuiickoit enepanuu. - 21-e u3z., crepeorun. - MockBa : AKajeMus,
2015 (Kazanp : OAO "Tarmenaua" "TIUK "Unen-TIpecc", 2014). - 557 c. : un. - (Beicmiee nmpodeccu-
OHaJIbHOE 0Opa3oBaHue). - [Ipeam. ykas.: c. 537-549. - ISBN 978-5-4468-2023-8 : 1483-00.

3. Kypb6aues, 0. @. Dusuka: YuebHoe mnocobue /Kypbauer 0. @. -
Mockga : EBpasuiickuii OTKpbIThI HHCTUTYT, 2011. - 216 c. - ISBN 978-5-374-00523-3.
URL: http://www.iprbookshop.ru/11106.html

4. Muxaiinos, B. K. ®u3suka : YueOnoe nocobue / Muxaiinos B. K. - MockBa : MockoBcKuii



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

rOCyJIapCTBEHHBIN cTpouTenbHblil yHuBepcuter, ObC ACB, 2013. - 120 c. - ISBN 978-5-7264-
0679-4.
URL: http://www.iprbookshop.ru/23753.html

8.1.2. JlomonHuUTENbHAS IUTEPATypa

5. O6mas ¢usuka B 3anadax. Mexanuka. MonekynsapHast GU3NKa U TEPMOAMHAMUKA. DJICK-
TpuuecTBO U MarHeTusM [Tekcr] : cOopHUK 3a1ay : yueOHoe mocodue : pekomeHaoBano BI'ACY /
Boponex. roc. apxut.-ctpout. yH-T ; [A. B. Kanau [u ap.]. - Boponex : [06. u.], 2012 (Boponex :
Otnen onepatuHoi nonurpaduu BIACY, 2012). - 180 c. - ISBN 978-5-89040-429-9 : 55-77.

6. Cobonesa, B. B. O0mmii kypc ¢pu3nku : YueOHO-METOJMUECKOE TTOCOONE K PEIICHUIO 3a-
Jla4d ¥ BBITIOJTHEHUIO KOHTPOJIBHBIX padboT 1o ¢usuke / Cobonera B. B. - Actpaxanp : AcTpaxaHCKHA
UH)XEeHepHO-cTpouTenbHblil nHeTuTyT, O6C ACB, 2013. - 250 C.
URL.: http://www.iprbookshop.ru/17058.html

8.1.3. MeTonuueckue pa3paboTKu

7. ®du3MKa: METOAUYECKUE YKa3aHUsl K BBIMOJHEHHUIO JIAOOPATOPHBIX pabOT MO pasueny
«MexaHuKay» JUIsl CTYIGHTOB CTPOHUTENBHBIX CHelHanbHOCTel Beex GopMm oOyuenus / ®I'bOY BO
«BopoHexkckuil Tocy1apCTBEeHHBIN TeXHUYeCKui yHuBepcute»; cocT. T. JI. Typaesa, A. I'. Mocka-
nenko, E.Il. Taresauna, T. B. dy6osunkas, J[.}O. 3omorotpy6os: Boponex: U3n-so BI'TY, 2021.
35c.

8. ®u3uKa: METOAMYECKHUE YKa3aHMs K BBIIOJHEHHIO J1a0OpaTOPHBIX pabOT MO pasaenam
«Mexanudeckue konebanus», «MonekynspHas Qu3nuka U TEPMOJUHAMUKAY, «IICKTPOAMHAMHKA
JUISL CTYZICHTOB CTPOMTENBHBIX crienraibHOCTel Bcex (Gopm obOyuenus / ®I'bOY BO «Boponex-
CKHMIl ToCcyJapCTBEHHBIM TexHHueckui yHuBepcuter»; cocT. T. JI. TypaeBa, A. I'. MockaneHko,
E.Il. Tarpstauna, T. B. Jly6oBurxkas, 1.}O. 3omotorpy6os: Boponex: U3n-so BI'TY, 2021. 35 c.

9. DnektpomarHeTn3M. KoneGaHus U BOJHBI: METOIUYECKUE YKAa3aHUS K BBIOJHEHUIO Jia-
O6opaTtopHbIX paboT mo aucruruinHe «Pu3nka» A CTYAEHTOB BCEX CTPOUTENIBHBIX CHEIHalIbHO-
cteit Bcex dopm obydernust / PI'BOY BO «BopoHekckuii rocy1apcTBEHHBINH TEXHUUECKUN YHUBEP-
cute™; coct.. T. U. Kacarkuna, B.I'. Cannukos, A. B. AGpamos, E. B. AnekceeBa. - Boponex:
W3p-Bo BI'TY, 2021. - 41 c.

10. MeTonnueckue yka3aHus JIsl BRITIOJIHEHHS J1a00paTOPHBIX paboT 1o pazaeny «OnTukay
TUCIUTUINHBL «DU3uKa» ISl CTYICHTOB CTPOUTENBHBIX CIEIUATBHOCTEH BceX (opMm oOydeHHs /
®OI'bOY BO «BopoHexckuid ToCy1apCTBEHHbIM TEXHUYECKUN yHUBEpCcUTET»; cocT. T. JI. Typaena,
A. T. Mockanenko, T. B. Jlyoosunkas, T.U. Kacarkuna, A.B. A6pamos, E.A. ITankpaToBa: Bopo-
Hex: U3n-Bo BI'TY, 2021. 32c.

8.2 Ilepeuenbr MHGOPMALMOHHBIX TEXHOJIOTMH, MCHOJIb3yeMbIX NPH OCYIIECTBJIECHHHU
00pa3oBaTe/ILHOIO MpoLecca MO JAUCHHUIIMHE, BKJKYas IepeYeHb JMLIEH3MOHHOI0 Mpo-
TPaMMHOI0 o0ecre4eHusi, pecypcoB MH(OPMAIMOHHO-TEJeKOMMYHMKAIIMOHHON ceTn «UH-
TepHET», COBPEMEHHBIX NMPOGecCHOHATBbHBIX 0a3 JAHHBIX U HWH(OPMALMOHHBIX CHIPABOYHBIX
CHCTEM:

1. Omnexrtponnas wuH(popmanmoHHas oOpa3oBarenpHas cpega BITY, koxg mocry-
na: http://eios.vorstu.ru/

2. KomnboTepHbIe MPaKTHYECKHE PAGOTHI:

e ABTOMaTH3MpOBaHHAas 00pabOTKa Pe3yIbTATOB U3MEPEHUH B JIa0OPATOPUN MEXAHUKU
e HccnenoBaHue 37€KTPOCTaTUUECKOTO MOJIS TOUECUHBIX 3apsI0B

e Jludpaxius MUKpOYACTHII HA IETU

e [IpoxokIeHne MUKPOUYACTHUI] CKBO3b MOTCHITHATBHBIN Oapbep

e Pacuer mapameTpoB ABMKEHUSA TeNa, OPOIIEHHOTO MOJ] YTJIOM K TOPU30HTY

e Pacuer mapameTpoB 3aTyxaromux KojaeOaHui

e Pacuer mapameTpoB BBIHYACHHBIX KOJIeOaHUN IO PE30HAHCHOI KPUBOH

o Pacuer napamerpos nukia Kapao



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

HccnenoBanue periakcallmOHHBIX SIBICHUMN MIPH 3apsijie U pa3psiie KOHJIeHcaTopa

3. MynbTuMeauitHbie BUACO(pparMeHThI.

4. MynbTUMEIUMHBIC JICKIIUOHHBIC IEMOHCTPAITUU

5. [IporpamMmMHoOe obecriedeHre KOMIIBIOTEPOB /IJIs1 CAMOCTOSITEIbHOW M ayTUTOPHOM

padoThI:

OmneparrioHHbIe cucTeMbI cemeiictBa MSWindows;

[Maket nporpamm cemeiricta MS Office;

[MakeT odpucubix mporpamm OpenOffice;

[Iporpamma mpocmotpa daitnos Djview;

[Tporpamma npocmoTpa daiinos hopmara pdf AcrobatReader;
Wutepuer-6paysepsr Mozilla Firefox, Google Chrome.

6. UcnoJsib3yemble 3JIeKTPOHHbIE OUOJIMOTEeYHbIE CHCTEMBI:

Monyns kauroo6ecneueHnoctd AUBC «MAPK SQL», kox nocry-

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

YHuBepcuTeTcKas onbimoTeka oHIaiH, Ko gocryna: http:/biblioclub.ru/;

OBC UznatensctBa «JIAHbY, kox goctyma http://e.lanbook.com/;

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

Hay4Has diekTpoHHas oudaroreka eLIBRARY.RU, kox moctyma: http://elibrary.ru/.

7. AndgopManuoHHbIE CIPABOYHbIE CHCTEMBbI:

noprai (eaepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB BBICIIErO 00pa3o-

BaHus, Ko goctymna http://fgosvo.ru;

€IMHOE OKHO JIOCTyIa K 00pa30BaTeIbHBIM pecypcam, ko qoctymna http://window.edu.ru/;
OTKPBITHIN 00pazoBatenbHbIil pecypc HUSY MU®DU, kox moctyma http://online.mephi.ru/;
OTKpBITOE 00pa3oBaHue, kKo goctymna: https://openedu.ru/;

busndeckuii HHGOPMAIMOHHBIN TTOPTaj, Koa goctyma: http:/phys-portal.ru/index.html.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMAS JJISA OCYILECTBJIE-

HUA OBPA3OBATEJIBHOI'O ITPOLHECCA

1. Cnenuaau3upoBaHHble JIEKIMOHHBIe aynutopuu 327 u 322, ocHalIeHHBIE 000PyI0-

BaHMEM JUIs JICKIIMOHHBIX JEMOHCTPALUN M MPOEKTOPOM, CTAIIMOHAPHBIM KpaHOM (y4eOHBIH KOp-
My C, PaCIOJIOKEHHBIN 10 aapecy: MockoBckui mp., 14).

2. Y4eOHbIe 1a00paTOPHH, OCHAILIICHHbIE HEOOXOAUMBIM 000pYIOBaHUEM:
2.1. JTabopatopuu “MexaHuKH ¥ MOJICKYJIApHOH du3uku’, ayautopuu 317 u 320 (yueOHbIit

KOpIyC, PacHoJIOKEHHBIH 10 aapecy: MockoBckuit np., 14):

. 0aJUTHCTUYECKUI MasiTHUK ¢ HAOOpOM TTyJIb;

. MairHa ATBY/Ia;

. YCTaHOBKa ISl ONpeIeIeHNs YIPYTUX XapaKTEpUCTUK MaTEePHUAIIOB;

. YCTaHOBKA ISl UCCTIEIOBAHUE IBFKECHUS TEIT B KHUIKOCTSX;

. TPUGUISPHBINA MTOJBEC C HAOOPOM JIHCKOB;

. MasTHHUK MakcBellia;

. TUPOCKOTI;

. buznYeCKuil M yIpyTrHuii MassTHUKH;

. 3BYKOBBIE T€HEPATOPHI;

. CTEH/IBI JIJISl BBITIOJIHEHUS JTA0OPAaTOPHOTO MPAKTUKyMa 1O MOJEKYJSIpHOW (u3uke u
TEPMOJMHAMUKE;

. CHieIMaIn3upOBaHHas Me0Oesb, KJIacCHas JOCKa

2.2. Jlaboparopun “OnexkTpoMarHeT3Ma ¥ BOJHOBOM onTuku’, aynutopuu 317,

318, 326 (y4eOHbIi KOpIyC, paCIOIOKEHHBIN 10 aapecy: MockoBckwuii np., 14):
. CTCH/ JUTsl U3BMEPCHUS TOKA 3apsIIKK/pa3psIKi KOHICHCATOPa,;
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TOPBI;

2.3.

MocTuk Cotu;

CTEH/IbI JIJIS1 KCCIIEIOBAHUS MTapaMETPOB MPOCTENIINX AIIEKTPUUECKUX LEnei;
MarHeTpOH;

COJICHOM]T;

HA0Op KaTyIIeK UHAYKTUBHOCTH;

ocrutorpad;

CTEHJIBI ISl ICCIIEIOBAHUS DJIEKTPOMATrHUTHBIX KOJICOAHMIA;

yCTaHOBKa JUIsl HaOmoAeHus kojer HproToHa;

UCTOYHUKH CBeTa, HAObOp Mu(paKIMOHHBIX PEHIECTOK, ONTHYECKAsi CKaMbsl, TIOJISpHU3a-

CIICHHAIM3HUPOBaAHHAA MG6€HL, KiIaCCHas JOCKa

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

KOPITyC, PAaCIOJIOKEHHBIN 10 aapecy: MockoBckuit np., 14):

3.

ONTUYECKUI TUPOMETP;

CTEHJIBI JIJIS1 UCCJICIOBAHNS BHYTPEHHETO M BHEITHETO (hoTod(PdekTa;
CHEKTPOMETD;

CTEH/IbI JIJIS1 KCCIIE0OBAHUS TPOBOAMMOCTH B MOJTYIIPOBOJHHUKAX;
CTCHJIBI JIJISl ICCIICZIOBAHUS SIBIICHUS PaIUOAKTHBHOCTH;
creruanu3upoBaHHas Me0Oesb, KilaccHas J0CKa

JlucrnineitHpliil Kacc, OCHAIICHHBI KOMIMBIOTEpAaMU ¢ HEOOXOIUMBIM MPOTPaMMHBIM

obecnieuenneM ayJ. 324, 322 (y4eOHbIN KOpPIYC, paCOI0KEHHBIN TI0 azipecy: MocKkoBckwii mip., 14)

4.

Ayautopuu A MPOBEACHUS MPAKTHUECKHUX 3aHATHI, 000pyAOBaHHBIE MPOEKTOpa-

MU, CTAIMOHAPHBIMU DKpaHAMU M WHTEPAKTUBHBIMHU JTOCKamu, ayna. 320a, 322 (y4eOHBINA KOpITyC,
pacIooKeHHBIN 1Mo aapecy: MockoBckuii Tip., 14) u npyrue yuebnsie aynutopun 317, 318, 323 u
1p. (y4eOHBIN KOpITyC, pacloIOKEHHBIN 10 aapecy: MOCKOBCKH mp., 14).
5. llomenenns 1Jisi CaMOCTOSATEIBLHOM PadOThHI CTYAEHTOB:
- ayn. 324 (y4eOHBIN KOPIYC, PacloJIOKEHHBIH 10 aapecy: MoCKoBCcKul np., 14);
- OubnmoTeuHbIid 3a1 (y4eOHBIH KOPITYC, pacHONIOKEHHBIA 1Mo anpecy: MocKoBckuii mp., 14, 1

ATaX);

- 4yuTaJgbHBIA 3ay (y4eOHBIM KOpITyC, pacIHOJIOKEHHBIM 1O ajpecy: MockoBckuid 1p.,
14, ayn 203).
6. [TomenieHus 1st XpaHeHUS U 00CTy)KUBaHUST 000pynoBaHus: aya. 316 (yueOHbBIH KOpIyC,
PaCIOJIOKEHHBIN 10 aapecy: MocKoBcKui mip., 14).
7. O0opynoBaHue 1Jisl HATYPHBIX JeKIIMOHHBIX 1eMOHCTPALMIA:

3aKOH COXpaHEHUs1 UMITyJIbCa

Ckambs J)KykoBckoro

MasTtHuk Makcseiia

I'mpockon

Mogenb MOMEHTA CUJIbI OTHOCUTENIBHO TOUYKU U OCH
[Ipubop st IeMOHCTpaIK ra30BbIX 3aKOHOB
DnekTpodopHas MalInHa

Mopens cTosue BOIHBI

Habop omnbIToB 10 HHTEpEpEeHIINU CBETA
Habop omnbiToB 1o nudpakiuu ceeta

Hab6op omnbITOB 10 mossipu3anuu cBeTa
Monenb noasiprU30BaHHOTO CBETA

Hab6op mo ¢aroopecnienimm

Kamepa Bunbscona



10. METOAUMYECKHUE YKA3ZAHMUSA JJIS1 OBYYAIOLIUXCSA IO OCBOEHUIO

JTACIATITAHBI (MOLYJIST)

ITo JUCHUITIIINHE «DuszuKe» YuTarTCs JICKIWH, ITPOBOAATCA IMPAKTHUYCCKUC U na60paTopHLIe

3aHATHA.

OcHOBOW HM3yuYeHUs! TUCIUILUIMHBI SBISIOTCS JIEKIMU, Ha KOTOPBIX H3Jarairorcs Hawmboiee
CYILIECTBEHHBIE U TPYJHBIE BOIPOCHI, & TAKXKE BOIPOCHI, HE HAIlIEJIINE OTPAKECHUS B y4eOHOM JIH-

TepaType.

[MpakTHveckue 3aHATHs HANpPaBICHBI HA MPUOOPETEHHE MPAKTUYECKUX HABBIKOB PEIICHHUS
3a/a4. 3aHATHUS MPOBOISATCS MyTEM PELICHUS KOHKPETHBIX IPUMEPOB 3a7a4 B ayautopuu. Paccmar-
PHUBAIOTCS OCHOBHBIE THITBI 33]1a9 U METOJTUKH MX PEIICHUH.

JlabopatopHble paOOTHI BBITIOIHSAIOTCS Ha J1a00paTOPHOM OO0OPYIOBAaHUH B COOTBETCTBHH C
METOAMKAMH, TIPUBEJICHHBIMU B YKa3aHUSIX K BBITIOJIHEHUIO pa0OT.

Bunx yueonbIx
3aHSATUN

JlesTenpHOCTh CTyIEHTa

Jlexuus

Hanucanue KOHCHEKTa JEKIMH: KpaTKo, CXEMaTU4HO, MOCIEeI0BaTeIbHO (HUK-
CHUpPOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBObI, (POPMYJIUPOBKH, 0000ILIEHNUS; TTOME-
4aTh Ba)KHbIE MBICJIH, BBIIEIATH KIIOUEBBIE CI0BA, TepMUHBIL. [IpoBepka Tepmu-
HOB, MOHATHI C MOMOIIBIO YHUMKIIONEIUHN, CI0BAapei, CIIPaBOYHUKOB C BBIIU-
ChIBAaHHEM TOJIKOBAaHUH B TeTpajb. OO03HaUE€HUE BOIIPOCOB, TEPMUHOB, MaTepu-
asa, KOTOpbIE BBI3BIBAIOT TPYIHOCTH, TOMCK OTBETOB B PEKOMEHIYEMOM JTuTEpa-
Type. Eciiu camocTosTensHO He ynaeTcst pa3o0paThesi B MaTepualie, He00X0au-
MO c(hopMyITUPOBATh BONPOC M 33JaTh MPETIOIaBATEINIO Ha JICKIINK WM Ha TIpaK-
TUYECKOM 3aHSTHH.

[IpakTueckoe
3aHSTHE

KoHcnekTupoBaHue peKOMEHyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIeK-
IIUH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, MPOCMOTP PEKOMEHIye-
MOH nuTepatypsl. lIpociaymmBanue ayano- U BUACO3aUCEN 0 3aJaHHON TeMe,
BBINOJIHEHHE PacyeTHO-rpad)uuecKHX 3a/1aHuil, pellieHue 3aa4 110 aJlTOPUTMY.

JlaGopartopHnas
pabota

Jlaboparopubie pabOThI MO3BOJIAIOT HAYUYUTHCS MPUMEHSATh TEOPETUYECKUE 3HA-
HUSl, TIOTYYCHHBIE Ha JICKIIMH TP PEIICHUU KOHKPETHBIX 3a1a4. UToObl Hanbo-
Jiee pallMOHAJIBHO U MOJTHO MCIOIb30BaTh BCE BOZMOKHOCTH JIA0OPATOPHBIX IS
MOJATOTOBKM K HUM HEOOXOAMMO: CIeyeT pa300paTh JEKIHIO 110 COOTBETCTBY-
IOIIEH TeMe, 03HAKOMUTCSI ¢ COOTBETCTBYIOIIMM pa3JielioM ydeOHHKa, popado-
TaTh IONOJIHUTEIBHYIO JIUTEPATypPy U UCTOUHUKH, PEIIUTD 3aJa4H U BHITIOJHUTH
JpyTrue NUChbMEHHBIE 3aJaHusl.

CaMocTogTeIbpHas
pabota

CamocrosTenpHass paboTa CTYACHTOB CIOCOOCTBYET TIIyOOKOMY YCBOCHHS
yueOHOro Marepuaia U pa3BUTUIO HaBBIKOB camMooOpa3oBaHus. CaMOCTOSTENb-
Hast paboTa MPEANoaraeT ClIeayONIe COCTABIISIONINE:

- paboTa ¢ TeKcTaMH: y4eOHHKaMH, CIIPaBOYHUKAMH, JOTIOJHUTEIBHON IHuTepa-
TYpOH, a TaKkXkKe MPOpadOTKa KOHCIIEKTOB JICKITHIA;

- BBIIIOJTHEHHUE JIOMAITHHUX 33JJaHUI U PacueToB;

- paboTa HaJl TeMaMH AJIs1 CAMOCTOSITEIBHOTO U3yUYEHNS;

- ygacTue B paboTe CTyI€HUYECKUX HayYHBIX KOH()EPEHIINH, OMTUMITHAT;

- IOJITOTOBKA K MMPOMEKYTOUYHOM aTTeCTAINH.

IloaroroBka k
MIPOMEKYTOYHOU
aTTeCTalluU

I'oToBUTBECH K HpOMC)KyTO‘lHOﬁ aTTeCTauu CJIICAYCT CUCTCMATHYCCKH, B TCUC-
HHUC BCCro CCMECTpa. HMuTencuBHaAsS IoATOTOBKA MOIXKHA HA4YaTbCA HE ITO3JHEC,
4eM 3a MCCAL-IIOJITOpa I0 HpOMe)KYTO‘IHOﬁ aTTCCTall . Z[aHHBIC nepea 3aydec-
TOM, 3K3aMCHOM, 3K3aMCHOM TpHU OHA B(i)q)eKTI/IBHee BCCIr0 MCIIOJIB30BaTh IJIsA
IIOBTOPCHUS U CUCTEMATHU3AIIHUN MaTCpUaJla.




JNIUCT PETUCTPALIMU U3MEHEHUIA

MepeyeHb BHOCMMbIX USMEHEHUI

[aTta BHece-
HMA n3me-
HEHWUM

Moanuck 3aBeaytoLe-
ro kadenpoin, oTBeT-
CTBEHHOrO 3a peanu-

3ayuto ONMOr

AKTYann3nposaH pasgen 8.2 B 4a-
CTW COCTaBa UCMNONb3yEMOro K-
LLEH3MOHHOrO NPOrPaMMHOro
obecneyeHuns, COBPEMEHHbIX NPo-
beccnMoHanbHbIX 6a3 AaHHbIX U
CNPaBOYHbIX NHOOPMALMOHHBIX CU-
cTem

31.08.2019

AKTYyaIM3npoBaH pasgen 8.2 B va-
CTW COCTaBa UCMNOIb3yeMOrO Nn-
LLEH3MOHHOro NPOrPamMMHOro
obecneyeHuns, COBPEMEHHbIX NPo-
beccMoHanbHbIX 6a3 AaHHbIX U
CNpPaBOYHbIX NHHOPMALMOHHBIX CU-
cTem

31.08.2020

AKTYyann3mpoBaH pasgen 8.2 B va-
CTW COCTaBa UCMNOb3yeMOro -
LLEH3MOHHOIo NPOrPamMMHOro
obecneyeHnsn, COBPEMEHHbIX MPo-
beccMoHanbHbIx 6a3 AaHHbIX U
CNPaBOYHbIX UHPOPMALMOHHbBIX CU-

cTeEM

31.08.2021
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