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1 OOmmue mojo:KeHHus

Pabouas mporpamma aucuuIUIMHb «@®U3NKa» COCTaBIEHAa B COOTBETCTBUU C TPeOOBaHUS-
MU (efepaTbHOr0 rocyJapCTBEHHOIO 00pa30BaTEeNbHOIO CTaHJApTa, YTBEP)KACHHOTO NMPHKA30M
MunncrepcTBa 00pazoBanus u Hayku Poccuiickoit deneparm Ne 929 ot 19.09.2017, u ocHOBHO#
npodeccuoHaIbHOM 00pa30BaTeIbHOM MporpaMmbl MoArotoBku «lIporpamMmmHoe obecneueHue
CPEICTB BBIYMCIUTENIBHOM TEXHUKM M aBTOMATU3MPOBAaHHBIX CHUCTEM» IO HaIPaBJICHUIO
09.03.01 MudopmaTtuka 1 BEIUUCINTENbHAS TEXHUKA.

3ana4n Omnanenue (yHAaMEHTATBHBIME MTOHITHSMH, 3aKOHAMHU U TECOPUSMU  KJ1ac-
AUCHHUILTAHBI CHYECKOW W COBPEMEHHOW (M3MKH, a TakKe METOJaMu (U3UYECKOTO HC-
CIICZIOBAHUSI.

OBnazneHne MprueMaMH ¥ METOJIAMH PEIICHUs] KOHKPETHBIX 3a/1ad U3 Pa3iInd-
HBIX obnacrel pu3uku.

O3HakoMIIeHHE C COBPEMEHHOW HaydyHOW ammaparypoil, QopmupoBaHHE
HaBBIKOB TIPOBENICHUS (PM3UYCCKOTO SKCIEPUMEHTA, YMCHHUE BBIJICIUTH KOH-
KpeTHOe (PM3MYeCKoe COJACpKaHWe B MPHKIAMHBIX 33Jadax OyIayllel CIIeiu-

AJIBHOCTH.
OcHoBHbIE ®usnveckre OCHOBBI MeXaHUKH. OCHOBBI MOJIEKYJISIPHON (DU3MKH U TEPMO M-
paszenbl / TeMBI | gamukn. DIEKTPHUECTBO M IeKTpoMarneTism. Konebamns n BotHbL. OnTHKa.
AVCIUIUTHBL KBanrtoBast mpupo/a u3nydeHus. DICMEHThI KBAHTOBON (U3HKU. DIIEMEHTHI

(bU3UKH ATOMHOTO s7pa.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHii

ITponiecc m3ydeHus QucHUIUIMHBL «DHU3MKa» HANpaBiIeH Ha (OPMHUPOBAHUE CIEAYIOLIMX
komnereHmii B coorBercTBHM ¢ PI'OC BO u ocHOBHOI 00pa3oBaTeibHOl MpPOrpaMMoit
(Tabmuma 1).

Tabmuma 1 — KoMneTeHImy 1 HHARKATOPHI UX TOCTHXKCHUS

Koza no ®1'0C WNHaukaTopel TOCTHKEHUS [Inanupyemsle pe3ynbTaTsl
00y4yeHHs M0 JUCLUIUINHE

Oo6menpodeccnoHaTbEHBIC

OIIK-1.1 3HaTh:
OIK-1 3HaeT OCHOBBI MAaTEMaTHKH, ecTe- - (U3HYECKUE SIBJICHUS W OCHOB-
CTBEHHOHAYYHBIX JUCLUIUINH, BBIYUC- HbIC 3aKOHBI (DU3UKH, MPUMEHEHHUE
CrocobeH NPUMEHSATH . .
JTUTEITLHOW TEXHWKU M MPOTPAMMHUPO- 3aKOHOB COXPAHCHHS B Ba)KHEH-
€CTECTBEHHOHAYYHbBIC

U OOIIEeHH)KEHEPHBIC
3HaHMuA, MCTOABI Ma-

BaHUS LIUX NIPAKTUYECKUX NPUTIOKEHHUSX;
- (u3nueckue BeNMWYHMHBI U (HU3H-

YCCKHUEC KOHCTAHTBI, UX OIIPCHALIIC-

TEMATUYCCKOI'O aHa-
JM3a WU MOJICIUpPOBa-
HUSA, TCEOPETUUYCCKOI'O
U SKCICPUMCHTAJIbHO-

HUX U3MCPCHUI;

HHE, CMBICII, CITOCOOLI U €IUHUIIBI

- (ynmameHTanbHBIE (QHU3NUECKUE

OIIBITBI, HWX PpPOJIb B Pa3BUTUHU

ro WCCIEAOBaHUS B
npodeccuoHaNbHOMI
JEATeILHOCTH

HayKU;

puOOpOB.

- HAa3HA4YeHWe W MPHUHLMIBL ICH-
CTBUSL BaXXHEHIIMX (U3HYECKUX



Kox o ®1'0OC

NHaukaTopsl TOCTHKEHUS

OIIK-1.2

VYMeer pemats cTaHIapTHbIE npodec-
CHOHAQJIbHBIE 3aJjaud C NPUMEHEHUEM
€CTECTBCHHOHAYYHbIX M OOILICHHXKe-
HEpHBIX 3HaHUIl, METONOB MaTeMaTu-
YEeCKOr0 aHajan3a U MOJEINPOBAHUS

OIIK-1.3

Bnaneer HaBBIKAMU TEOPETHUYECKOTO H
9KCIICPUMCHTAJIbHOTO HUCCIICA0BAHUA
00beKTOB  MPOheCCUOHATBHOM  Jesi-
TECIBbHOCTHU

[Tnanupyemblie pe3yabTaThl
o0ydeHus IO JTUCIIUILTHHE

YMmern:

- OOBICHUTH OCHOBHBIE HAOJIIIOIA-
€Mble TPUPOAHBIE U TEXHOTECHHBIE
sBieHUsT U A(PDEKTBl ¢ MO3UIUH
byHIaMEHTAIBHBIX  (U3NYECKUX
B3aUMOJCHCTBUM, HWCTOJKOBLIBAThH
CMBICT (DU3WYECKUX BEIUYHH W
MMOHSTHH;

- 3alKMChIBaTh ypaBHEHUS Ais ¢u-
3WYECKHUX BEJIMYUH U HAXOJIUTh €T0
pemienue u paboTtaTh ¢ mpudOpamMu
u 000pyJIOBaHHEM COBPEMEHHOM
bu3nIecKoi 1abopaTopum.

- YMeTh MPUMEHSTh OCHOBHBIE Me-
TOIbl  (U3UKO-MATEeMaTHYECKOTO
aHaJIM3a JJIsl PEIleHUs €CTEeCTBEH-
HOHAYYHBIX 3a/1a4.

- HUCIONB30BaTh METONbI (u3Huye-
CKOTO MOJEIUPOBAHUSI B HHXKe-
HEPHOM IIPaKTHKE.

Baangers:

- pa3IMYHBIMU METOAMKAMH (pu3u-
YEeCKHX M3MEpEHUH mpu o0paboTke
SKCHEPUMEHTAIbHBIX JaHHBIX, B
TOM 4YHCJE C TPUMEHEHHEM KOM-
OBIOTEPHOW  TEXHUKM M HH-
(OpMaLMOHHBIX TEXHOJOTHH TpH
pelLIeHNH 3aa4;

- HaBBIKAMH AKCIUTyaTal[il OCHOB-
HBIX TPUOOPOB M 00OPYIOBaHHMS
COBpEMEHHOM (pu3nueckoir mabo-
paropuu.

3 MecTo 1McUMIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOIM IPOrpaMMBbl

Huctunnnna «dusmnka» uzydaercs Ha 1, 2 kypcee(ax) Bo 2, 3, 4 cemectpe(ax).
JucuuninuHa BXOAWT B coctaB Onoka | «JlucuurmiausHbl (MOIYJH)» W OTHOCHTCS K

00s3aTEabHOM YacTH.

Jist ocBOGHUS IUCHIMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUs, HaBbIkU (Tabnmma 1), chopmu-
pPOBaHHBIE B MpoOIECCe W3YUYCHHs NUCUUIUINH: MH)KEHEpHasi KOMIbIOTepHas rpaduka, MaTeMaTu-
YeCKHH aHaIn3.

3HaHUs, YMEHHUS U HaBBIKH, C(DOPMUPOBAHHBIC MPH M3YUYCHUH TUCHUIUTHHBI « DU3MKay,
6y,IIYT BOCTp€6OBaHI>I HpI/I I/ISyquI/II/I HOCJ'IGILYIOHII/IX AOUCHHUIINIMH: CCTU U TGJ'IGKOMMYHI/IKaHI/II/I,
3JIEKTPOHUKA U CXEMOTEXHHUKA.

BXOI[HOfI KOHTpOJ'II) HpOBOI[I/ITCﬂ B BUJIC TCCTHpOBaHI/Iﬂ Ha HpaKTI/IKe, an/IMep TECTa HpeI[-
craBiieH B [Ipunoxenun 1.



4 O0beM IMCUMILVIMHBI (MOAYJISI) B 3a4€THBIX ¢IUHUIAX ¢ YKA3aHHEM KOJIHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenoaasaresaeM (10 BHAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy

00yyarImmuxcs

OO61mas Tpya0eMKOCTh (00beM) AUCIUILINHBI cocTaBmsieT 12 3.e., 432 akaa. yac.
Pacnipenenenne o0beMa AUCIUTLTUHBI (MOJIYJIS) TI0 BHJIAM YY€OHBIX 3aHATHI MPEICTABICHO

B Ta0uie 2.

Tabnuia 2 — O6beM TUCHHUIUTUHBI (MOJYJIsS) IO BUJAM YYEOHBIX 3aHIATUN

O0BbeM JUCHUIIINHEI

Bcero akapemu-
YyecKHUX YaCOB

OO0mmas TpyA0eMKOCTh TACITUTUTHHBI

432

KonrakTHas ayguropHasi padoTa 00y4armuxcs ¢ npenoaasareJieM (1o
BH/JaM Y4eOHBIX 3aHSATHII), BCEro

192

B ToM uucie:

3aHATHA JIEKIIMOHHOTO THIA (JICKIIUH 1 MHBIC YIeOHbBIE 3aHATHUS, TIPETy-
CMaTpHBaIOIUe MPEUMYILECTBEHHYIO Nepeady yueOHolH HHpOopMaLuu nesa-
TrOrMYE€CKMMH paOOTHUKAMU)

48

3aHATHSA CEMMHAPCKOr0 THIA (CEMUHAPBI, IPAKTUUECKUE 3aHATHUS, IPAKTH-
KyMBlI, JJAOOpaTOpHbIe pabOThI, KOJUIOKBIYMBI U HHBIC aHAJIOTUYHBIC 3aHSATHS)

144

CamocrosiTesibHAas pa0oTa 00y4alOIINXCA M KOHTAKTHAsA padoTa, BKIIO-
YaroIiasi FpynnoBble KOHCYJIbTAIlMH, HHAUBUAYAIbHYIO paO0Ty 00ydaromuxcst
C MperogaBaTCiIIMu (B TOM YHUCJIC UHAWBUAYAJIbHBIC KOHCy.]IBTaI_[I/II/I); B3aUMO-
JIEHCTBUE B DJICKTPOHHOM MH(OPMAITMOHHO-00pa30BaTEILHON cpe/ie By3a

204

[TpomesxyTouHas arrectanus odydaromuxcs — 3aueT (2 cem.), 3auer
(3 cem.) DOx3ameHn (4 cem.)

36

5 Copepxanue IMCOUMIIMHBI (MOAYJIfA), CTPYKTYPHPOBAaHHOE 110 TeMaM
(paspenam) ¢ ykazaHHeM OTBEICHHOI0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHX

4acoB ¥ BUJI0B y4eOHOH padoThl

Tabnuna 3 — CTpykTypa v coep:kaHne TUCHUTITUHBI (MOTYJIs)

Bunpsl yueOHoM paboThI, BKIIIOUAst CAMOCTOS-
TeIbHYI0 Pab0Ty 00yUYarOIIUXCA U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas pabota
HaumeHnoBanwue pa3enoB, TeM U COJEpKaHue Ma- | TpernojaBaTelis ¢ 00yJaronUMUCs
Tepuaia Jlexumm Cemunap- | JlaGopa-
CKHE TOpHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHATHUS)
1-i1 Kypc, BTOpOii cemecTp
Pa3nes 1 ®u3uyeckue 0OCHOBbI MeXaHUKH

KunemaTika mocTynaTesIbHOTO U BpaIaTeIbHOTO ) 4 ) 6
JBUKEHUS
JIMHaMUKa MOCTYNaTeIbHOTO M BPAIaTeIbHOTO ) 4 ) 6
JIBUYKCHUS
3aKOHBI COXpaHEHUs UMITyJIbCa U SHEpruu. Me- ) 4 4 6
xaHuueckas sHeprus. Padora.




HanmeHnoBaHue pa3eiioB, TeM U COJICPIKaHNE Ma-

Bunpl yueOHOI paboThI, BKITFOUAst CAMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroLIUXCs U TPYAOEM-
KOCTb (B yacax)

Konraktnas pabora
NPENoAaBaTesi ¢ 00yJYaIOIIMMUCS

Tepuana Jlextumn Cemunap- | JlaGopa-
CKHE TOpHBIE CPC
(mpaktu- | 3aHATUA
YECKHE
3aHATHUS)
Tsarorenue. 1€MEHTHI TEOPUH MOJISI. DIEMEHTHI 1 ) _ 6
MEXaHUKH KUIKOCTEN
DIIeMEHTHI CIeUaIbHON TEOPUU OTHOCUTENIBHO- 1 ) _ 6
CTH.
Hroro no pazneay 1 8 16 8 30
Paznes 2 OCHOBBI MOJICKYJISIPHON (PU3MKH M TePMOANHAMMKH
MonekynsipHO-KMHETHYECKAs TEOPHs UACaTbHO-
ro rasa. OneITHBIE 3aKOHBI HACAIBLHBIX ra30B 2 4 2 6
Ypasuenue Knanelipona-Menneneesa
CratucTuyeckue 3aKOHbI MOJICKYJISIPHOU PU3H-
K. SIBJIEHMS IepeHoca B TEPMOJUHAMUYECKHUX 1 2 -- 6
HEpPAaBHOBECHBIX CUCTEMAX
IlepBoe Hauano TepMoarHamMuku. [Ipumenenue
MEepBOT0 Hayajaa TEPMOJIMHAMHUKH K U30IPOIEC- 2 4 4 6
cam
BTopoe Hauano TepMoAMHaMUKU. DHTPOMHS. ) 4 ) ]
TeruioBble ABUTATENN U XOJI0AUIbHbBIE MAILIMHbI
PeasibHbI€ ra3zpl 1 2 -- 4
HTroro no pazgeny 2 8 16 8 30
KonTponbHas pabota 1 (o paszneny 1, 2) -- -- -- 20
Hroro 3a BTOpOIN cemMecTp 16 32 16 80
2-il Kypc, TpeTHil ceMecTp
Paznea 3 DaekrpocraTtuka. IlocTosiHHbIi TOK
DNEKTPOCTATUUECKOE T0JIE U €r0 XapaKTepUCTH-
KM B Bakyyme M BeliecTBe. OCHOBHBIE TEOPEMBI ) 4 ) 7
JUIS BIIEKTPOCTAaTUUYECKOTO TOJs B BAKyyMe U Be-
LIECTBE
[IpoBOAHUMKN M NUANEKTPUKH B 3JIEKTPUUECKOM
nosie. DIEKTPOEMKOCTh MPOBOAHUKOB M KOHJICH- ) 4 ) 7
caTopoB. DHeprus U 00beMHas TIOTHOCTh JHEp-
TUH 3JIEKTPUYECKOTO MOJIsI
[ToCTOSIHHBIN 2IEKTPUYECKUNA TOK, €ro XapakTe-
PUCTHKH U YCIIOBHS CYLIECTBOBAHHUA. 3aKOHBI I10- 2 4 2 6
CTOSIHHOT'O TOKA.
Hroro no pazneny 3 6 12 6 20
Pa3gesa 4 DiaekTpoMarHeTusm
MarauTHoe 1oJI€ U €ro OCHOBHBIE XapaKTEPUCTU-
ku. 3akoH buo — CaBapa - Jlamnaca. [leiicTBue 2 4 2 6
MarHMTHOTI'O TI0JIsl HA TOKU U 3apsiibl
MarnuTHoe nosie B Bemectse. Jua- mapa- u dep- ) 4 ) 6
POMAarHeTHUKU




HanmeHnoBaHue pa3eiioB, TeM U COJICPIKaHNE Ma-

Bunpl yueOHOI paboThI, BKITFOUAst CAMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroLIUXCs U TPYAOEM-
KOCTb (B yacax)

Konraktnas pabora
NPENoAaBaTesi ¢ 00yJYaIOIIMMUCS

Tepuana Jlextumn Cemunap- | JlaGopa-
CKHE TOpHBIE CPC
(mpaktu- | 3aHATUA
YEeCcKue
3aHATHUS)
SIBrieHME SJIEKTPOMArHUTHOW MHIYKIMU U CaMO- 1 4 ) 5
nHaykuuu. [Ipasuio Jlenna
OcHoBbI TeOpuH MakcBeia 1 -- -- 3
HToro no pazaeay 4 6 12 6 20
Paznen 5 KoJieOaHusi M BOJTHBI
CBoOoaHbIC HE3aTyXaroluMe U 3aTyXarllue Me- 1 ) ) 5
XaHUYECKHE U DJIEKTPOMArHUTHBIE KOJIeOaHUs
Breinyxaennsie konebanus. CioxxeHue kojeda- 1 ) 5
HUU
BonHbl, UX XapaKTEpUCTUKHU. YpaBHEHHUE ILIOC- 1 ) ) 5
KO M chepuIecKuX BOJITH
DHeprusi MeXaHU4IEeCKUX U JIEKTPOMArHUTHBIX 1 ) _ 5
BOJIH
HToro no pazaeay 5 4 8 4 20
KonTponbHas pabota 2 (1o pazneny 3,4, 5) -- -- -- 20
Hroro 3a TpeTnii cemecTp 16 32 16 80
3-i 3Tan, 4YeTBEePThIH ceMeCTP
Pasnesn 6 OnTuka. KBanToBasi npupoaa u3iy4deHHst
DneMeHThl TeOMETPUYECKON OMTUKU 2 4 2
BonHOBEIE CBOMCTBA CBETa 2 4 6 3
Tenosoe usnydenue. PoTodrPhexr. 2 4 4 3
HToro no paszaeny 6 6 12 12 8
Paznen 7 JjeMeHTHI KBAHTOBOM ()M3MKH ATOMOB, MOJIEKYJI M TBEPIBIX TeJl
Teopus aToMa Bojopoa 1o bopy 4 -- 2
DJIeMEHTHI KBAHTOBOW MEXaHUKHU 4 --
DneMeHTHI PU3NKH TBepAOro Tena. [lonsTue b 4 4 3
30HHOW TEOPUHU TBEPABIX TEI
Hroro no pasneay 7 6 12 4 8
Pa3gesn 8 DiieMeHTHI PU3MKN ATOMHOTI0 SIIPA U 3JIEeMEHTAPHBIX YaCTHIL
DyeMeHThbl (QM3UKH aTOMHOTO S/Ipa. 2 4 -- 4
DneMeHTapHbIe YaCTHIIbI, KiaccuduKaIus sJe- ) 4 _ 4
MEHTapHBIX YaCTHII
HTroro mo pazneny 8 4 8 - 8
KonTtponwsnas padota 3 (mo paszaeny 6, 7, 8) -- -- -- 20
Hroro 3a yeTBepTHIii cemMecTp 16 32 16 44
HUTOI'O no aucouIIinHe 48 96 48 204




6 BHeayauTopHasi caMOCTOSITE/IbHAS Pa00Ta 00YYAOIIMXCS 1O JUCIHUIIIMHE
(MmonyJ110)

[Tpu TUTaHUPOBAHUU CAMOCTOSTEIBHOW PabOThI CTYJIEHTY PEKOMEHIYETCS PYKOBOICTBO-
BaThCsI CIICIYIOIINM PACIIPECIICHHEM YacOB Ha CAaMOCTOATEIbHYI0 padoTy (Tabimma 4):

Tabnuna 4 — PekoMenayemoe pacnpeieIeHle 4acoB Ha CAMOCTOSITEIbHYIO paboTy

KoMnoHeHTBhI caMOCTOSATEIBLHOI padoThI KosaunvecTBO 4acoB

MN3yyeHne TeopeTUueCcKuX pa3/iesioB JUCHHUILIUHBI 48
IToaroToBka K 3aHATUSAM CEMHMHAPCKOrO TUIA (IPaKTUYECKUE 3aHS- 48
THS)
[TonroroBKa OTYETOB IO JJAOOPATOPHBIM paboTam 48
[TonroroBka u odopmnenne KoutpompHas pabota (2 cem.), 60
KonTponbHas pabdota (3 cem.), KourponbHas padora (4 cem.)

204

7 OueHo4YHbIe CPEACTBA /sl MPOBEIEHUNA TEKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTECTANNH 00y4AOUIUXCH N0 JUCHUILIHHE (MOAYJII0)

@OHJT OLIEHOYHBIX CPEACTB JUIsl MMPOBEACHUS TEKYIIEro KOHTPOJSI yCIEBAEMOCTH U IpO-
MEXYTOUHOM aTTecTanuu npejacrasieH B [lpunoxenun 1.

[ToHBIN KOMIUIEKT KOHTPOJIbHBIX 3aJaHUi, HEOOXOAUMBIX ISl OLIEHUBAHUS PE3yJIbTaTOB
oOyueHus Mo JUCUUIUIMHE (U3UKa, XpaHUTCS Ha Kadeape-pazpaboTunke B OyMakKHOM, 3JIEK-
TPOHHOM BHJIE, @ TAK)KE B TJMYHOM KaOWHETE CTYyJCHTA Ha CaiiTe By3a.

8 VYueOHo-MeTOAM4YecKkoe 1 MHGOPMAIHOHHOE O0ecTeYeHne TN CHUIITTHHbBI
(Monxy.Jist)

8.1 OcHoBHas JuTepaTypa

1. 3ucman, I'. A. Kypc obmieii pusuxm : B 3 1./ I'. A. 3ucman, O. M. Toxec. — M. : ®uzma-
U3, 1972. -3 1.

2. Cagenbes, U. B. Kypc obmieit ¢pusuku : B 4 T : yue6. mocodue st By3os / M. B. CaBenb-
eB; nox pen. B. U. CasenbeBa. — M. : KnoPyc, 2009. — 4 T.

3. Tpodumosa T.U. Kypc ¢usukm: Yueb. [locobue mms Byzos/ T.U. Tpodumona. -8-¢
u3a.,crep. — M: Beici. 1lk., 2004. -544 c.: .

4. Tpodumosa, T. 1. Kypc ¢pusnku ¢ mpumepamul pemieHus 3a1a4 : B 2 T. : y9eOHHK IS BY-
308/ T. U. Tpodumona, A. B. dupcos. — M. : KnoPyc, 2015; 2010. — 378c. - 2 T.

5. YUeptos, A.I'. 3amaunuk no ¢usuke : yued. mocodbue mais BTy30B / A. I'. Uepros, A. A.
Bopo6seB. — M. : ®usmaraut, 2008; 2006; 2005. — 640 c.

6. Jemumuenko, B. V. ®usuka [DnextponHblii pecype] : yueOnuk / B.M. JlemumgueHko,
N.B. Hdemumuenko. — 6-¢ u3gd., mepepad. u gomn. — M. : UHOPA-M, 2016. — 581 c. //
ZNANIUM.COM : AEKTPOHHO-OMOTMOTETHAS cUCTEMA. - Pexum JOCTYyTIA:
http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3ari. ¢ 3KkpaHa.

7. I'punkpyr, M. C. JIaGopaTopHblii MpakTUKyM 1O (u3uke : yued. mocodbue 1is By30B / M.
C. I'punkpyr, A. A. Bakymtok. — CII0. : JIans, 2012. — 480 c.

8.2 JlonmosHuTeJBbHAs JINTEpPaTypa

1. CuByxus, /1. B. O6mmii kypc ¢usuku : B 4 1. : yuel. mocobue ans By3oB. / JI. B. CuBy-
XUH. — 2 — e u3a., ucnp. — M. : Hayka, 1979. - 519 c.

2. lertnad, A.A. Kypc ¢usuku : yue0. mocobue anst BTy30B / A. A. Jletnad, b. M. SBop-
ckuit. — M. : Akagemust, 2007; 2005; 2003. — 720 c.

3. Mexanuka : y4e0. mocobue amns By3oB / B. T. batuenkos, B. A. Bonocyxun, C. 1. EB-
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TyleHko u jp. — M. : PUOP: UHOPA — M, 2011. - 509 c.

4. Hukepos, B. A. ®u3uka 11 By30B: MexaHuka u MoJieKyJisipHas pusuka [DIeKTpoHHBbIH
pecypc]: yueonuk / HukepoB B.A. - M. : lamkos u K, 2017. - 136 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMONMOTEeUHast cucteMa. — Pexkum goctyma: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arJj. ¢ 9KpaHa.

5. Kanamnukos, C. I'. DnextpudectBo: y4uel. nocodue ans By3os / C. I'. Kanamnukos. — 5
— e u31., uchp. u aom. — M. : Hayka, 1985. — 576 c.

6. benonen, B. U. Dnextpoaunamuka: yueb. mocodue amns By3os / B. U. benoaen. — MuHck;
M.: HoBoe 3nanne; MHOPA-M, 2012. — 204 c.

7. Cena, JI. A. Enunnnsl Gpu3nyeckux BETUUUH U X Pa3MEPHOCTH : Y4eOHO - CIIPaBOYHOE
pykoBojctBo / JI. A. Cena. — M. : Hayka, 1988. — 432c.

8. Ueprtos, A. I'. Enununs! pusnueckux BenuyuH: yued. mocodbue ams By3os / A. I'. UepTos.
— M. : Beicuias mikona, 1977. — 287c.

8.3 MeTtoanuyeckne yKa3aHnus VIl CTYACHTOB 110 OCBOCHMIO M CIMIIIMHbBI

1. M.C. I'punkpyr, E.1. Tutopenko, FO.W. Tkauepa. JlabopaTopHbIi IpakTUKyM 1O (QU3H-
ke. Yueb. mocobue. - Komcomonbck-na-Amype: TOYBIIO «KuAI'TY», 2011. 146 c.

2. A.A. Bakymok, H.A. Hosropoznos, FO.1. TkaueBa. KoHTpoIbHO-pacueTHbIE MaTEpUabl
no ¢usuke (OcHoBHBIE (usmueckue ¢Gopmyssl. KOHTpoibHBIE pabOTHI, pacdyeTHO-TpaduyecKue
3ajjaHus U TecThl). Yueb. mocobue. — Komcomonnck-Ha-Amype: PI'BOY BO «KHATI'Y», 2018. -
100 c.

3. IleperoenoBa, M. A. Meronuueckne yka3aHus U KOHTPOJIbHbIC 3aJaHUs JUIs CTYJEHTOB —
3a0YHMKOB MHXK. — T€XH. cnell. By30B — Komcomonbck — Ha — Amype : @T'BOY BIIO «KHAI'TY»,
2012.-58c.

8.4 CoBpemeHnHble mpodeccuoHaTbHbIE 02351 JAHHBIX U HHPOPMAIIMOHHbIE  CIIpa-
BOYHBbIE CHCTEMbI, HCIIOJIb3yeMble PH OCYLeCTBJICHNH 00pPa30BaTeIbHOIO0 IPO-
ecca 1no JUCHMIIHHE
1. DOnexkrponHo-6ubmmoreynas cucrema ZNANIUM.COM. Jloroop EIT 44 Ne 003/10 36¢
NK3 191272700076927030100100120016311000 ot 17 anpens 2019 r

2. DnexktpoHHO-OubMMoTeynas cucrema [PRbooks. JIunensunonnsiii norosop Ne EI144 Ne
001/9 na mnpemocrtaBieHHE A0CTyNa K 3JIEKTpoHHO-OMOmmoreuHoit cucteme IPRbooks WMK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3. DnektponHo-Oubmoreunas cucrema eLIBRARY.RU. [loroBop Ne EIT 44 Ne 004/13 na
OKa3aHue yCiIyr JOCTyIIa K JJIEKTPOHHBIM U3IaHUSIM NK3
191272700076927030100100150016311000 ot 15 anpens 2019 r..

8.5 Ilepeyenn pecypcoB HHGOPMANIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «Hn-
TepHeT», He00XO0AMMBIX /LISl OCBOCHUS TUCUHMILIMHBI (MOAYJIs1)

1. EctecTBeHHO-HayuyHBII 00pa3oBaTeNbHBIN MOpTal (eaepanbHoro mnoprana «Poccwmii-
ckoe obOpa3oBaHue» [DIeKTpOoHHBIM pecypc]. — Pexxum nmocrymna: http://en.edu.ru, cBoOOIHBINA. —
3ari. ¢ 3KpaHa.

2. Hayunas snektpoHHast 6ubimoreka «Kubepnenunka» [DIeKTpoHHBIH pecypc]. — Pexum
nocryna: http://cyberleninka.ru, cBoG0HBII. — 3ar. ¢ 3KpaHa.

3. ®usuka ans Bcex [DNeKTpoHHBIA pecypc]. — Pexxum noctyma: https://questions-
physics.ru, cBOOOHBIN. — 3arI. ¢ PKpaHa.

4. Bupeonexuuu ®dusrexa: nekropuii MOTU [Dnextponsslii pecypc]. — Pexxum nocryna:
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/, cBoGomnbId. —
3ari. ¢ sKpaHa.



8.6 JlnueH3noHHOe M CBOOOJHO pacnpocTpaHsieMoe NIPOrpaMMHoe odecreyeHue, uc-
M0JIb3yeMoe IPH OCYLIEeCTBJICHHH 00pa30BaTe/IbHOIO Npouecca
10 AUCHHIIHHE

Tabnuma 5 — [lepeueHp UCNOIB3yEMOIO IPOrPAMMHOTO O0EeCIeUeHuUs

Haumenosanue 110 PekBU3UTHI / yCIIOBUS MCTIONH30BAHHS
Microsoft Imagine Premium Jluniensuonneiit noroop A2223 Ne008/65 ot 11.01.2019
OpenOftice CB0OOTHAS JIUIIEH3HSI, YCIOBUS UCTIOIH30BAHUS 110 CCBLIKE:

https://www.openoffice.org/license.html

9 OpraHn3aluoOHHO-NeIarOrnYecKue yCJI0BUsA

Opranusanus 06pa3oBaTeIbHOIO MpoIecca peraIaMeHTUPYeTCsl y4eOHbIM [UIaHOM U Paciiu-
caHueM Yy4eOHBIX 3aHATHUH. SI3bIk 00ydeHus (mpemnopaBanusi) — pycckuil. [[ng Bcex BUIOB aynu-
TOPHBIX 3aHITUH aKaJEMUYECKUI Yac yCTAHABIMBAETCS MPOIOKUTEILHOCThIO 45 MUHYT.

[Tpu dopmupoBaHuU CBOEH MHIMBHIYaTbHONH 00pa30BaTEIbHON TPACKTOPUU OOYyYaroInii-
Csl MMEEeT MpaBO Ha Iepe3adeT COOTBETCTBYIOIMX JUCLMIUIMH U MPO(EeCcCHOHATIBHBIX MOIYJIEH,
OCBOCHHBIX B IPOIECCE MPEAIIECCTBYIOMIETO0 00YUYeHHs, KOTOPBIA 0CBOOOKIAET 00YyUaromerocst ot
HE00XOIMMOCTH UX MOBTOPHOTI'O OCBOEHUS.

9.1 O0pa3oBaTesibHbIE TEXHOJIOTHU

VYdeOHbIi Mporece Mpy NMpenojaBaHi Kypca OCHOBBIBACTCS Ha MCIOJIB30BAHUU TPAJIHIIU-
OHHBIX, MHHOBAIIMOHHBIX H HH(pOpMaL[I/IOHHBIX O6p330BaTeHBHBIX TEXHOJIOTHUH. Tpa,Z[I/ILII/IOHHI:IC
00pa3oBaTeNbHbIC TEXHOJOTHH TPEICTABICHBI JICKIUSIMH ¥ CEMUHAPCKUMU (TIPAaKTUYECKUMH) 3a-
HATUSAMMUA. I/IHHOBaHI/IOHHBIG O6p330BaTeHBHBIe TCXHOJIOTHMH HUCIOJB3YIOTCA B BUAC IHUPOKOr'o MpU-
MEHEHHUsI aKTHBHBIX M MHTEPAKTHBHBIX (OpPM NpoBeneHus 3aHaTuil. MHpopmMannonHsie oOpazoBa-
TCJIIbHBIC TCXHOJIOTUH PCATIU3YIOTCA MYTCM AKTHBU3ALIUA CaMOCTOSITCIILHON paGOTLI CTYACHTOB B
nH(pOpMaMOHHOM 00pa30oBaTEILHON Cpee.

9.2 3aHAaTHA JEeKIUOHHOI'0 THIIA

JISKIMOHHBIN KypC Tpe/nojiaraeT CUCTEMaTH3UPOBAHHOE U3JI0KEHHUE OCHOBHBIX BOIPOCOB
y4eOHOrO IJIaHa.

Ha mepBoii ekiuu JIeKTOp 00s3aH MPeaXypeUuTh CTYICHTOB, IPUMEHUTEIIEHO K KaKOMY
06a30BoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OYIET MPOUYUTAH KYpC.

JlekMOHHBIN KypcC TO/DKEH JaBaTh HAauOOJbIINN 00heM MHPOpMAINKA U 0OecTiednBaTh 00-
nee rIy0OKOoe TIOHUMaHue Y4eOHBIX BOMPOCOB MPU 3HAYUTEILHO MEHBIICH 3aTpaTe BpEMEHU, YeM
3TO TpeOyeTcs OOJBIIMHCTBY CTYJICHTOB HA CAMOCTOSITEIILHOE U3YUCHHE MaTepHala.

9.3 3aHATHA CEMUHAPCKOT0 THIIA

CeMHHApCKHUE 3aHATHUS TPEACTABISIOT COOOU JETANN3ANUIO JIEKIIMOHHOTO TEOPETUIECKOTO
Marcpuaia, MpoBOJATCA B HCIIAX 3aKPCTIJIICHHUA KypCa U OXBATBIBAKOT BCC OCHOBHBIC pa3/1CJIbI.

OcHoBHOM (hopMOiT TPOBEICHHSI CEMUHAPOB SIBIIACTCS 00CYKICHHE Hanbosee MpoOIeMHBIX
U CIIOKHBIX BOIPOCOB 1O OTAEIBHBIM T€MaM, a TaKkkKe pa30op MPUMEPOB U CUTyalUil B ayAUTOP-
HBIX YCIIOBHSX. B 00s13aHHOCTH MpernoaaBaTeist BXOAAT: OKa3aHWe METOMYECKOW TTOMOIIHN U KOH-
CYJBTUPOBAHUC CTYACHTOB 10 COOTBCTCTBYIOIIIUM TCMaM KYypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHX 3aHATHSAX OICHUBACTCS 10 CICAYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIMIPOCHI, MPEIaracMbIe MPET01aBaTEIIeM;

* y4acTHe B JUCKYCCHSIX;

* BBITOJIHEHHUE MTPOSKTHBIX U MHBIX 3aJJaHUN;

- aCCHUCTHPOBAHUE MPEIOJIABATEIIO B TIPOBEACHUH 3aHITHH.

OTtBeT nomxkeH OBITh apryMEHTHUPOBAaHHBIM, Pa3BEPHYTHIM, HE OJHOCIOKHBIM, COJEPKATh
CCBIJIKM HAa HCTOYHUKMU.
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Jloxaapl ¥ ONMIOHUPOBAHUE JOKIJIAIOB MIPOBEPSAIOT CTETICHD BJIAJICHUS] TEOPETHUECKUM Ma-
TEpHAJIOM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKACHUIA.

OnieHMBaHUE 3a/1aHUM, BBIMOJTHEHHBIX Ha CEMHUHAPCKOM 3aHATHH, BXOJIUT B HAKOTUICHHYIO
OLICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYAKIIMXCH 10 AUCHMILINHE (MOIYJIIO)

CamocrosTenbHas paboTa CTyA€HTOB — 3TO MPOLIECC aKTUBHOTO, LI€JICHANIPABICHHOTO MPU-
0OpeTeHHs CTYJJCHTOM HOBBIX 3HAaHHWI, YMEHHUI 0€3 HEeIMOCPEJACTBEHHOTO YJYacTHs MPETOaaBaTes,
XapaKTepU3YIOIUICS MPeAMETHON HaNpaBIeHHOCTHIO, 3PPEKTUBHBIM KOHTPOJIEM U OLIEHKOH pe-
3yJbTATOB AESTEILHOCTH 00YYarOIIErocs.

[enu caMoCTOSATENBHOM pabOTHI:

- CHCTEMATH3alus U 3aKpEIUICHUE IOJyYEHHBIX TEOPETUYECKMX 3HAHUM M IPAKTUYECKHUX
YMEHMH CTYI€HTOB;

- yriryOJeHre ¥ paciiupeHue TEOPETHIECKIX 3HAHHIA;

- (hopMUpOBaHME YMEHHUI HCIOJIB30BaTh HOPMATHBHYIO M CHPABOYHYIO JOKYMEHTALHIO,
CIELUAJIbHYIO JIUTEPATYPY;

* pa3BUTHE IMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTU U
OpPraHU30BAHHOCTH;

- (hOpMHUpPOBAHHUE CAMOCTOSITEILHOCTH MBILUIEHUS,, TBOPUYECKONH HMHUIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEATIN3ALINH;

* pPa3BUTHUE UCCIEA0BATEIbCKUX YMEHUI U aKaIEMUYECKUX HABBIKOB.

CamocTosTenbHass paboTa MOXKET OCYHIECTBIATHCS MHAUBUAYAJIbHO WM TPyINIaMHU CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JIM, 00BbEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMaTHKH.

TexHosorysa opraHu3aluy CaMOCTOSITENIbHOM paboThl CTYJEHTOB BKJIIOYAET UCIOJIb30BaHUE
MH(POPMALMOHHBIX 1 MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAYIUTOPHOM CaMOCTOSITENILHON padOThI CTYy/I€HTOB MOXKET MPO-
XOJIUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMme.

CTyeHTbI TOJKHBI OAXOJUTh K CAMOCTOATENBHOM paboTe Kak K HauBaKHEUIIEMY cpeji-
CTBY 3aKpEIUICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUH, BBIPAOOTKE €JMHCTBA B3IUISI0B HA OTAEIb-
HBIE BOIIPOCHI Kypca, MPHOOPETEHUS ONPEICIEHHBIX HABBIKOB M MCIIOJIBb30BaHMS MPO(ECCHOHAIb-
HOM JIUTEPATYPHI.

9.5 Meroanyeckue yKazaHus 1Js 00y4aloUUXCHA M0 OCBOCHUIO JUCHUILTHHBI

[Ipu m3yyenun aucummiiuHel Pusuxa oOydarOMKUMCS 1€1€CO00pa3HO BBIMOIHITH CIEay-
IOIIME PEKOMEHAIMU 1O BBIMOJHEHUIO KOHCTIEKTA JIEKIIUH, MOJArOTOBKE K MPAKTUUYECKUM 3aHATH-
SIM, BBITIOJTHEHUIO JTAOOPATOPHBIX padOT U KOHTPOJIBHBIX padoT:

1. MeToanuyeckue ykazaHusi pu padoTe HaJl KOHCIEKTOM JIEKIIUN

B xone nekunoHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIIEKTUPOBAHHME YUEOHOI0 MaTepHaia.
OOpamiarh BHUMaHHE Ha (YOPMYJIHPOBKH 3aKOHOB, PACKPBIBAIOIINE COACPIKAHHME TEX WU HHBIX
¢bu3znyeckux ABICHUM U mporeccoB. JKenaTeapHO OCTaBUTh B pabOoYnX KOHCIIEKTAX I0JIs, Ha KOTO-
PBIX MOXHO JIeJIaTh MOMETKH W3 PEKOMEHJOBAHHOM JUTEPATYpPHI, JOMOJHSIIONIME MaTepual Mmpo-
CIIyIIAaHHOM JIEKI[MH, a TaKXKe MOTYEPKHUBAIOIINE 0COOYI0 BAXKHOCTh TE€X WJIM MHBIX TEOPETUYECKUX
MOJIOKEHUH.

[Ipu paGoTe HaJ KOHCIIEKTOM JIEKIIMH HEOOXOIUMO MPOYUTATh M3JI0KEHHBIN MaTepHall mpe-
MoJaBaTeIeM, a TAKXKe MPOYECTh COOTBETCTBYIOLIME Pa3/eiibl PEKOMEHJOBAHHOTO Mpero/iaBare-
JeM ydeOHHUKa, JIJIs1 ’TOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanus 2, 3 (n. 8.1).

B mporecce uzydeHus KOHCIEKTa U JOMOJHUTEIHHON JTUTEpaTypbl oOpaThuTe BHUMAHHS Ha
OTpesieNieHUs] OCHOBHBIX (PU3MUECKUX BETUYMH U UX pa3MepHocTeil. [loBTOpUTh OCHOBHBIE sBIIE-
HUS ¥ 3aKOHBI, KOTOPBIC OMKCHIBAIOT ITH siBJIeHUs. Eciin kKakue mubo 3aKOHOMEPHOCTH U (DOPMYITHI,
CBSI3bIBAIOIIME (PUBNYECKUE BEIUYUHBI UMEIOT BBIBOJ, TO HEOOXOAMMO H3YyYHUTh ATOT BBIBOJ IO
KOHCIIEKTY WJIM MO0 Y4eOHUKY. PekoMeHmyeTcsl Takke B KOHIIE M3Y4YCHHsI KOHCIIEKTa TPOBEPHUTH
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ce0s1 Ha 3HAHHWE W MOHUMaHNE OCHOBHBIX (PM3NYECKHUX BEIIMYHH, (POPMYJIT M 3aKOHOB IO M3y4aeMOM
TEME.

2. Metoanveckue yKa3aHusi 10 CAMOCTOSITE/IbHON padoTe HaJ U3y4aeMbIM MaTEPHATIOM
U NIPH NOATOTOBKE K MPAKTHYeCKUM 3aHATHAM

[Ipn moAroToBKe K MpakTHUECKOMY 3aHATHIO HEOOXOIUMO M3YUYHUTh TEOPETHUUECKUNA MaTepu-
aJl, COOTBETCTBYIOIINI MPAKTUYECKOMY 3aHATHIO, IO KOHCHEKTY WM y4eOHUKY PEKOMEHJI0BaHHO-
ro IpernoaaBaTesieM.

Ocoboe BHMMaHUE celyeT YIeIUTh OCHOBHBIM (PU3MUECKUM SIBICHUSM U 3aKOHAM, OIHUCHI-
BaroIUM 3TU sBieHUs. HeoOxoaqumo npoBepuTh onpesesieHus GU3nYecKux BEITUYUH BXOJSAIINX B
3TH 3aKOHBI, a TaKXke UX pa3MepHocTU. CrieyeT Takke MOBTOPUTH (OPMYJIbl OMMCHIBAIOIIUE U3Y-
YeHre (PM3NYECKUX BEJIWYHMH B 3aBUCHMOCTH OT MEHSIONIMXCS apameTpoB. [lone3Ho Taxxke 1o 3a-
JAYHUKY POCMOTPETh MPUMEPHI THIOBBIX peIeHUH (QU3nUecKuX 3aaay, OTHOCSIIUXCS K JaHHOM
Teme. [[Jst 5TOro MOKHO UCTIOIB30BATh Memoouueckue ykazanus 4, 5 (n. 8.1).

3. MeToanyeckne yYKa3aHHUs 110 BHINIOJTHEHUIO J1a00paTOPHOI padoThI

Jlnist BBITIONTHEHUST 1a00paTOpHO pabOThl HEOOXOIUMO HCIIONB30BATh MemoouyecKue yKa-
3anua 1 (n. 8.3) U3y4uTh U NPUMEHUTH CIEAYIOIINE PeKOMEHOayuu, TaK KaKk ONMUCAHUE K KaXKIOu
nabopaTopHOii paboTe BKIIIOYAeT B ce0sl cemyromue maparpadsr:

1. Llens paboTsl. [IprnOops! 1 npuHAIIEKHOCTH.

2. Beenenue.

3. ®u3n4eCcKue OCHOBBI HKCIIEPUMEHTA.

4. Tlopsi1OK BBIMOTHEHUS PaOOTHI.

5. Bonpocs! 15 nomycka.

6. I[IpoTokos u3MepeHui.

7. TecT mJIsg 3aIUTEL.

B nepeom mnaparpade mnocraBieHa uenv 1adopamopHoil padbompl W NEPEUUCIECHBI MPU-
Ha/IJIS)KHOCTH, HEOOXOAUMBIE JIs1 BBIITOJHEHUS J1a00paTOpHOM padoThI.

B 66edenuu n3n0oxeHbl n3ydyaeMble 3aKOHBI, ONpeieeHbl (PU3NYEeCKre BEIUYMHbBI U UX B3a-
MMHas 3aBUCUMOCTb.

OO6yuatomiemMycsi HeOOXOAMMO BHUMATENbHO M3YUYUTh «Du3uueckue 0CHOGbl IKCHEpUMEH-
may, r7ie ONKCaHa SKCIIepUMEHTalIbHAsl YCTAaHOBKA U IIPUBECHA CXeMa. 3]1eCch JKe pertaercs Gu3u-
yeckas 3ajada JJis ONpeAesIeHUsI HCKOMON BEJIUYNHBI.

[locne wusyueHus nopsaoka evinonnenus padOTbl CTYAEHT AOJDKEH NPEACTaBIATH JKC-
NEPUMEHT B IIEJIOM, 3HaTh, KaK M B KaKOH IOCJIEJOBAaTEIbHOCTH M3MEpPSIOTCs (pusnueckue Be-
JINYHHBIL.

Jnst nomycka K pabote He0OOXOAMMO OTBETUTH Ha «Bonpocel 0nsa oonyckay.

IIpu npoBeneHNN SKCIIEPUMEHTA JaHHBIE BCEX U3MEPEHUN HY)KHO BHeCTH B «[Ipomokon u3-
MepeHuily B COOTBETCTBUHU C €ro GopMoil U NopsiikoM paboTsl. B mpoTokose u3mepeHuil mpoBo-
JTCA TaKXKe BCE HEOOXOMMBbIE PacUeThl.

Jn1st mOCTpoeHus TpagHKOB B IPOTOKOJIAX UMEETCSl MIJUTUMETPOBAst CEeTKa.

[locne Toro, kak BBINOJIHEHO 3aJjaHKE K JIAOOPATOPHOU paboTe, HYKHO CAEIaTh BBIBOJbI U3
MPOJIETTAHHOTO SKCIIEPUMEHTA. BBIBOBI BKIIIOUAIOT B cE0sI:

- aHAJIM3 NIOJYYEHHOW 3aBUCUMOCTH BEJIMYMH U COOTBETCTBUE €€ HCCIIENYEMOMY 3aKOHY;

- CpaBHEHHE HKCIEPUMEHTAIBHOTO 3HaYCHUsI (PU3NUECKON BEIMYMHBI C TEOPETHUECKUM 3HA-
YCHHEM;

- aHaJIM3 YCJIOBUM AKCIIEPUMEHTA U BO3MOXHOCTEN UX U3MEHEHUS C LIEJIbI0 YBEJIMYECHUS TOU-
HOCTH U3MEPEHUN 1 BBIYUCIICHHS] HCKOMOUW (PM3NYECKON BETMYUHBI.

Onwucanue nabopaTopHOi pabOTHI 3aKaHUUBACTCS Mecmom 0 3aujumol. 1IpaBuiIbHBIE OT-
BEThl Ha BOIIPOCHI TECTA CBUJETEIBLCTBYIOT 00 YCBOCHMH TEOPETUYECKOT0 MaTepuaa JaHHOH Jia-
60paTopHO pabOTHI M YCIEIIHOM €€ BBIIOJHEHHUH, YTO SABISETCS 3aJI0TOM IHOJYYEHHUs 3adeTa Mo
3TOM padore.
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4. MeToguyeckne YKa3aHMUS M0 BbINOJHEHUI0 KOHTPOJIbHOM PadoThl

K Brimonnenuto koHTponbHOM padotsl (KP) mo xaxmomy pasneny gusuku cTyaeHT, oOy-
YAOIIUICS TI0 Kypcy o0miel (pU3uKH, MPUCTYIAeT TOJIBKO MOCIe U3YUSHHS TEOPETHIECKOTO MaTe-
pHasia, W3JO0KEHHOIO IPENOJAaBaTeIeM MM H3YyYEHHOIO CAaMOCTOSITEIBHO COOTBETCTBYIOLIETO
TaHHOMY pa3feny (QU3HKH.

ITpu BeimonHenuu KP ctyneHTy He00X0AMMO pyKOBOICTBOBATHCS CIIEAYIOIIUM:

1. KP BbITIONHSIETCS YepHHUJIAMHU B OOBIYHOW IMKOJBHOW TETpaad, Ha OOJIOKKE KOTOPOU
IIPUBOJATCS CBEJIEHUs 1O HopMmaTuBHOMY HokyMeHTy P/ ®I'bBOY BIIO «KHAI'Y» 013-2016.
«TekcroBbie ctynenuyeckue padotsl. [IpaBuina opopmineHus».

2. YcnoBus 3anad B KP mepenuceiBatroTcst mOMHOCTBIO 6e3 cokpaieHuid. s 3amedanwii
IpenojaBaTelis Ha CTpaHULaX TETPaIu OCTaBJISIOTCS MOJIS.

3. IIpu BeinonHennu KP HeoOxoaumo 3amucath KpaTKoe yCloBUe 3aaa4yl. B pemennu tpe-
OyeTcst IPUBECTH OCHOBHBIE 3aKOHBI M (DOPMYIIBI, HA OCHOBAHWW KOTOPBIX MPOU3BEJCHO pPEIICHHE
(c nosicHenuamMn). Ilpyu HaaMYUKM BEKTOPHBIX BEIMYUH M KOOPAMHAT BBHIMOJIHSAETCS PUCYHOK, CO-
JepKallui 3TH BEMYMHBI. B KOHIlE perieHus 3a1auu NpoBepsAeTcs pa3MEPHOCTb UCKOMOM (U3Hu-
YECKOW BEJIMYMHBI U 3aIIMCHIBAETCS OTBET.

4. B xonue KP yxa3piBaeTcsi, KakuM y4eOHUKOM WM YYEOHBIM TOCOOMEM CTYIEHT MOJIb30-
BaJjiCs IIPU BBINOJIHEHUH PaOOThI (Ha3BaHHE yUeOHUKA, aBTOP, IO/ U3JJaHUs).

5. Homepa 3anau, KOTOpbIE CTYIEHT JOJKEH BKIOUUTH B cBoto KP ompenensrorces no yka-
3aHHBIM Ta0JMI[aM BapUAaHTOB B METOJMUYECKOM MOCOOUH BbIIaBa€MOM IpernojaaBateseM. [1Jis Bbl-
noHeHus: KP Heo6xo1uMo ucosib30BaTh Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyAeHT 10/1KEeH BBICTaBUTh B JIMUHBIA KAOMHET JUIsl TPOBEPKH MTPETO1aBaTeNIeM.

7. Ilpu 3amure KP ctyaeHT nomxeH ObITh TOTOB JaTh MOSCHEHUS MO CYLIECTBY PELLICHUS
BBIIAHHBIX 33]1a4.

10 Onucanne MaTepuaJIbLHO-TEXHMYECKOro obecrnedeHHs1, He0OX0AMMOro s
OCyIleCTBJIeHUSI 00PAa30BaTeJIbHOI0 MPOLECcca MO JUCHHUILVIUHE (MOTYJII0)

10.1 YueOHO-1200paTOpPHOE 000PYI0BAHUE
Tabnuna 6 — Ilepeuenb 060pyROBaHMS J1aA0OPATOPUHU

Aynuro- | HaumeHoBaHMe ayauTO- Hcnoanzyemoe
Haznauenune o6opynoBanust
pust puu (J1abopaTopumn) o0opyoBaHue
408/1 | Jlabopatopust Mexanuku u | JlaGoparopHble | BeimonHenue mabopaTopHBIX pa-
TEPMOANHAMUKM, DIJIEKTPH- CTEH/IbI 60T

YeCTBA U MarHeTh3Ma
409/1 | Jlabopatopuss ontuku U | JlaboparopHsie | BeimomHeHue 1abopaTOpHBIX pa-

(GU3MKN TBEpIOrO Tena CTEH/IbI oot
416/1 | KommbtoTepHsiit knace (me- | IlepconanbHbie | BeimonHeHne BUPTYyanbHBIX J1a00-
Ja) KOMITBIOTEPHI | paTOPHBIX PadoT,

BBITIOJIHCHHUC MMPOBCPOYHBIX n
KOHTPOJIBHBIX TCCTOBBLIX 321I[3HI/II>1,
pa60Ta C JUCTAaHIIUOHHBIM KYpPCOM.

10.2 TexHu4eckue 1 JJIEKTPOHHbIE CPEACTBA 00y4YeHHA

IIpu npoBeneHun 3aHATUN Hcnionb3yeTcs ayautopust 416-1, o0opyaoBaHHas MPOEKTOPOM
CTaLlMOHAPHBIM JJIs1 0TOOpaXkeHus npe3eHTauuii. Kpome Toro, npu npoBeieHUH JIEKUUH U IpaKkTU-
YECKHUX 3aHATHHA HE0OXOAMM KOMIBIOTEP C YCTAHOBJIEHHBIM Ha HEM Opay3epoM M MPOrpaMMHBIM
obecreyeHueM sl IEMOHCTPALK [TPE3EHTAL.

Jlig peanuzanyy AUCUMILIMHBI TOATOTOBIIEHBI CIEAYOIINE IPE3EHTALNN:

1. UccnenoBanue paboThl TETUIOBOM MaImiHbl CTUPIWHTA.

13



2. 3yueHue 31eKTpOMarHuTHOTO TOJISL.

3. HaGmroneHue BOJHOBBIX SIBICHHMN (Ha TMpUMepe MPSMOIUHEHHOrO pacmpoCTpaHEHUs
BotH CBY-aunanazona.

4. UccnenoBanue paboTel nuHTEpPepomeTpa MaiikenbcoHa

5. Onpenenenne mocTosiHHOM BuHa.

6. Koncrantsl Mmukpomupa (mocrosiuuas [lnanka).

CamocrosiTesibHas padoTa.

[Tomenenust s caMOCTOATENBLHOM PaOOTHI OCHAIIEHB KOMIBIOTEPHOM TEXHUKOM C BO3-
MOKHOCTBIO TIOAKITIOYEHHS K ceTu «VHTepHeT» W NOCTYNOM K SJEKTPOHHOUW HH(POPMAIMOHHO-
obpazoBarenbHol cpene KHAI'Y:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KOMIBIOTEPHBIN Kiacc (aya. 416 xopmyc Ne 1).

11 Huble cBenenus

MeToanueckue peKOMeHAAIUN 110 00YUYEHHUIO JIHI] ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMM
310POBbSI U HHBAJIU/I0B

OcBocHHE TUCIUIUIMHBI OOYYAIONIMMHCS C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS
MOJKET OBITh OPTaHW30BaHO KaK COBMECTHO C JPYTMMH OOYYaIOIIMMHUCS, TaK U B OTACIbHBIX IPYyII-
nax. [IpennornaratoTcsi crienuanbHBIE YCIOBHUS ISl MOJNyYeHHs OOpa3oBaHHS OOYYArOIIUMHUCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBSI.

[Tpodeccopcko-Tieqarornaeckuii  cocTaB 3HAKOMHUTCSI € TICHUXOJIOTO-(hM3HOTOTHISCKIUMH
O0COOCHHOCTSIMU O0YyYaloIUXCsl HHBAIUIOB U JIUIl C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbSI,
WHIAVNBUIYTBHBIMU TIPOTpaMMaMi peadWIMTAMN WHBATHIOB (pu Haymmuuu). [Ipu HE0OX0aMMO-
CTH OCYILECTBIISIETCS JOTMOJHUTENbHAS MOAJIEPKKA MPENOoJaBaHUs ThIOTOPaMH, IICUX0JI0TaMH, CO-
[MUATBHBIMU pa0OTHUKAMH, TIPOIIICIITIMHE ITOATOTOBKY aCCUCTCHTAMMU.

B cootBeTcTBHMM ¢ MeTOaMYECKMMH peKoMeHaanusMu MunoOopaayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeanoaraeTcst UCIoiIb30BaTh COIHMATBLHO-aKTUBHBIE U pedek-
CUBHBIE METOJbl O0yUEHUS, TEXHOJIOTHH COLIMOKYJIBTYPHON peabUIuTAIMK C LEIbI0 OKa3aHHs IOo-
MOIIIA B YCTAHOBJICHUH TOJHOIICHHBIX MEKIMYHOCTHBIX OTHOIICHHUH C JPYTHMH CTyJCHTaMH, CO-
3MaHUKH KOM(GOPTHOTO TICUXOJIOTMYECKOTO KJIUMaTa B cTyAeHueckoi rpymre. [Togdop u paspadoTka
y4eOHBIX MaTEPUAJIOB MPOU3BOAATCS C YIETOM MPEIOCTABICHUS MaTepraia B Pa3InyHbIX hopMax:
ayJIManbHOM, BU3YAIbHOM, C UCIIOJIB30BAaHUEM CIIEIIUAIBHBIX TEXHUUYECKUX CPEICTB U HHPOpMAIU-
OHHBIX CHUCTEM.

OcBoenue aucturuHbl Jnnamu ¢ OB3 ocyIecTBISIETCS ¢ UCMIOJIB30BAHUEM CPEJICTB 00y-
YeHHsI O0IIEro M CHeIHaTbHOr0 Ha3HaueHUs (TIEPCOHATBFHOTO U KOJUIGKTUBHOTO MCIIOIB30BAHU).
MatepuanabHO-TEXHUYECKOE oOecrieueHne npeaycMaTpUBaeT MPUCIIOCOOICHUE ayIUTOPUN K HYX-
nmaMm jur ¢ OB3.

@dopma MpoBeNeHUsT aTTECTallMd JJIs CTYACHTOB-MHBAIMIOB YCTAHABIMBAETCS C YYETOM
WHANBUAYATBHBIX TIcHX0pu3ndeckux ocobennocteir. s crynentoB ¢ OB3 mpemycmarpuBaeTcs
nocTynHasi popma npeaocTaBiICHUs 3a/1aHui OLIEHOYHBIX CPEJICTB, 8 UMEHHO:

- B TIEYaTHOMN WJIM 3JIEKTPOHHOHN (opme (Uit TUI] ¢ HAPYIICHUSIMH OMOPHO-BUTATEILHOTO
ammapara);

- B TIe4aTHOU (hopMe MU IEKTPOHHOH (GopMe ¢ yBETUUEHHBIM MIPHU(PTOM M KOHTPACTHO-
CTBIO (JUIsI JIUII C HAPYIICHUSAMHM CITyXa, PEUH, 3pCHHUS);

- METOJIOM UTEHUS aCCHCTEHTOM 3a/IaHus BCIYX (TSI TUI] C HAPYIICHUSMU 3PCHHUS).

CryzneHTaM C HMHBaTUAHOCTHIO YBEJIWYMBAETCS BpeMs Ha IMOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. )i TaKMX CTYJIEHTOB MpeAyCMaTpHUBaeTCs MOCTymHas ¢opMa MmpenocTaBiie-
HUSl OTBETOB Ha 33/I1aHUS, @ UMEHHO:

- MUCbMEHHO Ha Oymare miu HabopoM OTBETOB Ha KOMIBIOTEpPE (IS JTUI] ¢ HAPYIICHUSIMHU
clyxa, peun);
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- BBIOOPOM OTBETA U3 BO3MOJKHBIX BAPHUAHTOB C HCIIOJIb30BAHUEM YCIyT acCHUCTEHTa (IS
JIUI] C HApYUICHUSIMHU OMTOPHO-BUTATENILHOTO aliapaTta);

* YCTHO (JIs1 JIUII C HAPYIICHUSMH 3PEHUS, OTIOPHO-IBUTATEIHLHOTO anrmapara).

[Tpu HeoOxomuMOCTH Ui 0OYYArOIIMXCS C WHBAJUAHOCTBIO MPOIEaAypa OILCHUBAHHS pe-
3yJBTAaTOB OOYYCHHS MOXKET MPOBOJIUTHCS] B HECKOJIBKO ITATOB.
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[Tpunoxenue 1

®OH]I OHEHOYHBIX CPEJICTB’
10 JUCHHUILINHE

duszuka

i HanpaBneHue noaroToBKu 1 09.03.01 Ungpopmamuka u 8bluuciumenbHas mexHuxKa !

Hampasnennocts (mpodun) IIpoepammmnoe obecneuenue cpedcma 8bIHUCTUMENLHOU MeX-
00pa3oBaTENLHON MPOTPAMMBI | HUKU U A8MOMAMUUPOBAHHBIX CUCHEM

KBanudukanus BbIITyCKHUKA | bakanaep
' Ton Hauana MOATOTOBKA Y2020 }
| (no yueOnomy naany) e ;
. ®opma 00yueHust | ounas
 Texuonorms obydemma mpaouyuonnas |
] Kype | Cemecrp P TpyLOeMKOCTE, 3.6. |
A 12 [ 234 2 :

B 1aHHOM MPUIIOKCHUH MPEICTABICHBI THIIOBBIC OIICHOUHBIE CpeicTBa. [10THBINH KOMILIEKT Olle-
HOYHBIX CPEJCTB, BKJIIOYAIONINI BCE BapUAHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX PadoT H Jp.),
IpeJularaeéMbIxX 00yJaromemMycs, XpaHuTcs Ha Kadenpe B OyMaKHOM U 3JIEKTPOHHOM BHJIE.
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1 IlepedyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4eHHS MO JMCUHUILIHHE (MOAYJIIO0),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJ1bTATAMM 00pPa30BaTeJIbHOI NPOrpaMMbl

Tabnuma 1 — KomneTeHIMy ¥ MHANKATOPBI UX TOCTHIKEHUS

Kox o ®1'0C

OIIK-1

CriocoGeH MpUMEHSThH
€CTECTBEHHOHAYYHBIE
U OOIICHH)KEHEPHBIC
3HAHHS, METOIbl Ma-
TEMAaTUYECKOTO  aHa-
JaM3a W MOJEIHPOBa-
HUSI, TEOPETUYCCKOTO
U IKCIEPUMEHTATBHO-
ro WCCICIAOBaHUS B
npodeccCHoHaTbHOM
JEATSIbHOCTH

NHaukaTopsl TOCTHKEHUS

O6menpodeccrnoHaabHbIE

OIIK-1.1

3HaeT OCHOBBI MaTeMaTHKH, ecTe-
CTBCHHOHAYYHBIX JTUCUHUILIINH, BBIYUC-
JUTENbHON TEXHUKU U MPOrpPaMMHUPO-
BaHUs

OIIK-1.2

VYMeer pemats cTaHIapTHbIE npodec-
CHOHAQJIbHBIE 3aJjaul C NPUMEHEHUEM
€CTeCTBCHHOHAYYHbIX M OOILICHHXke-
HEpHBIX 3HaHUI, METONOB MaTeMaTu-
YECKOr0 aHajIn3a U MOJEINPOBAHUS

OIIK-1.3
Brnaneer HaBBIKAMU TEOPETHUECKOTO U
IKCIIEPUMEHTAILHOTO  HCCIICIOBAHHS
00BEKTOB  MpodeccHOHAIBHON  Jes-
TELHOCTH
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[Tnanupyemble pe3yabTaThl
00ydeHus IO JUCIIUILTHHE

3HaTh:

- (u3nueckue SBICHUS U OCHOB-
HBIC 3aKOHBI (PM3HWKH, PUMEHEHHE
3aKOHOB COXPAaHEHHUSI B BaKHEH-
[IMX TPAKTHYECKUX MPUTOKECHUSIX;
- (U3UYECKHEe BEIWYUHBI U (U3H-
YeCKHWe KOHCTAHTBI, UX OMpe/elie-
HUE, CMBICII, CIIOCOObI U €IMHUILIBI
WX U3MEPEHUS;

- (dyHaamMeHTaNIbHBIC (PU3NYECKHE
OMBITBI, WX POJIb B Pa3BUTHH
HaYKU;

- Ha3HAUCHUE W TPHUHIIUIBLI JeH-
CTBUSL BaXXHEHIIHUX (UBHYECKUX
npubOpOB.

YMmern:

- 0OOBICHUTH OCHOBHBIE HAOIIOIA-
€Mble TPUPOAHBIE U TEXHOTECHHBIE
sBieHUsT U A(GDEKTBl ¢ MOo3UIUi
byHIaMEHTAIBHBIX  (PU3NYECKUX
B3aUMOJCHCTBUM, WCTOJKOBLIBAThH
CMBICT (DU3WYECKUX BEIUYHH W
MMOHSTHH;

- 3alKMChIBaTh ypaBHEHUsS Ais u-
3WYECKHUX BEJIMYUH U HAXOJIUTh €T0
pemienue u paboTtaTh ¢ mpudbopamMu
u 000pyJIOBaHHEM COBPEMEHHOM
bu3nIecKoi 1abopaTopuH.

- YMeTh MPUMEHSTh OCHOBHBIE Me-
TOIbl  (U3UKO-MAaTEeMaTHYECKOTO
aHaJIM3a JJIsl PEIleHUs €CTEeCTBEH-
HOHAYYHBIX 3a/1a4.

- UCTIONB30BaTh METONbI (u3Huye-
CKOTO MOJEIUPOBAHMUSI B HHXKe-
HEPHOM IIPaKTHKE.

Baanersn:

- pa3NIUYHBIMU METOIUKAMH (PHU3H-
YECKHX M3MepeHuid mpu o0paboTKe
OKCMIEPUMEHTATbHBIX JTAHHBIX, B
TOM YHCJIE€ C MPUMEHEHHEM KOM-
INBIOTEPHOM  TEXHUKU U WH-
(OpMalMOHHBIX TEXHOJOTUH mpU
pEIICHNH 3a]1a4;



Kox o ®1'0OC

NHaukaTopsl TOCTHKEHUS

Tabnuna 2 — [MTacopT GpoHma OIEHOYHBIX CPEJICTB

[Tnanupyemblie pe3yabTaThl
o0ydeHus IO JTUCIIUILTHHE

- HaBBIKAMH JKCIUTyaTaIl[id OCHOB-
HBIX TpUOOPOB MU 00OPYIOBaHUS
COBpPEMEHHOW (U3MIeCcKoi J1abo-
paropuu.

KonTposmupye- Koa koHTpOmpy- HaunmeHoBaHmne
Mble pa3ieJibl eMoii KOMIIeTe H- OLIeHOYHOT0 Toka3aTe/ I ole HKH
(TeMBbl) AUCHH- M (MM eé va- cpeacTBa
TUIMHBI CTH)
1 kypc, BTOpOIi cemecTp
1 ®dusnueckue oc- OIIK-1 Teer No 1 JIeMOHCTpUpYET 3HAHUS 3aKOHOB
HOBBI ME€XaHUKU ) MEXaHUKHA
OcyuecTBisier MIPaBUWJIbHYIO
9KCIUTyaTaluo 000OpyOBaHUSA U
Oruer o nadopa- | 06pabOTKy >KCIEPHMMEHTaIbHBIX
TOPHBIM paboTaM | JAHHBIX, IPOBEPAsS (U3UYECKUE
3aKOHBI U SBJICHUS 10O MEXaHUKE
JIeMOHCTpHUpYET NPAaKTHYECKOE
KonrtpomnbHas HCIOJIb30BaHUE ¢busuko-
pabora 1 MaTeMaTU4YeCKUX METOJI0B IpHU
pelIeHNnH 3a1a4
2 OCHOBBI MOJIEKY- OIIK-1 JleMOHCTpUpYET  CHOCOOHOCTh
JSIpHOM pU3UKK U NPUMEHATh U MCIOJIB30BaTh 3a-
TE€PMOIUHAMUKH Tect Ne 2 KOHBI MOJIEKYJISIpHOH (DU3MKH U
TEPMOIMHAMUKHU
OcyuecTBisier IIPaBWJIbHYIO
IKCIUTyaTalulo 000pyI0BaHUS U
Otuer no nadopa- 00paboTKy AKCIIEpPUMEHTABHBIX
TOpHBIM paGoTaM | A@HHBIX, NPOBEPsisi (YHU3MYCCKHE
3aKOHBI U SIBIEHUS IO TEPMOJHU-
HaMUKe
JleMOHCTpHUpYET MPaKTUYECKOE
KoHTponbHast UCIOJIb30BaHUE ¢buzuko-
pa6ora 1 MaTeMaTHYECKUX METO/0B IIpU
pelIeHn! 3a1ad
2 Kypc, TpeTHuii cemecTp
3 DnexrpocTaTuka. OIIK-1 JleMoHCTpHpYeT  CcHOCOOHOCTH

TlocTOsIHHBIHM TOK.

Tect Ne3

IIOHUMAaTh U IMMPUMCHATH 3aKOHBI
OJICKTPOCTATUKHU W IMOCTOAHHOTO
TOKa
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Ortuer no nabopa-
TOPHBIM paboTam

OcyuecTBisier MPABUIBHYIO
9KCIUTyaTaluio 00OpYIOBaHUS U
00paboTKy 3KCHEepUMEHTAIbHBIX
TaHHBIX, MPOBEpss (U3UUCCKHE
3aKOHBI U SIBIICHUS

JIeMOHCTpHUpYET MPaKTUYECKOE

KoHTposbHas HCIIOJIb30BaHUE ¢buzuko-
pa6ora 2 MaTeMaTHYECKUX METO/0B IIpU
pelIeHnH 3a1a4
4 DnexTpomarse- OIIK-1 JleMoHCTpHpyeT  cHOCOOHOCTh
TU3M Tect Ne 4 IIOHUMAaTh U IPUMEHATh 3aKOHBI
AJIEKTpOMarHeTu3Ma
OcyuecTBisier PABUIbHYIO
Otuert no nabopa- | IKCIUTyaTanuio 00OpyNOBaHUS U
TOPHBIM paboTaM | 00pabOTKy 3KCIIEPUMEHTAIBHBIX
JAHHBIX, MpPOBepsAs (U3NUECKUe
3aKOHBI U SBJICHUS
JIeMOHCTpHUpYET NPAaKTHYECKOE
KonTponbHas HCIIOJIb30BaHUE ¢busuko-
pabora 2 MaTeMaTHYECKUX METONOB IIpU
pelIeHnH 3a1a4
5 Konebanus u OIIK-1 JleMoHCTpUpyeT  CHOCOOHOCTH
BOJIHBI Tect Ne 5 IIOHUMAaTb U HNPUMEHATH OCHOB-

Hble (pU3MUECKHe 3aKOHOMEPHO-
CTH B KoOJIeOATENbHBIX U BOJHO-
BBIX ITPOIECCAX

Ortuet no nabopa-
TOPHBIM paboTam

Ocymiectaisier MPABUILHY IO
IKCIUTyaTallui0 000PYIOBaHUS U
00paboTKy 3KCTICPUMEHTAITBHBIX
JAHHBIX, MPOBEpsAs (U3UUECKUE
3aKOHBI U SIBIICHUS

Konrtponbnas
pabota 2

JIeMOHCTpHpYET — MPAaKTUYECKOE
HCII0JIb30BaHUE ¢buzuko-
MaTEeMaTHYEeCKHX METOJIOB IPHU
peleHnn 3a1a49

2 Kypc, 4YeTBepThIii ceMmecTp

6 Ornruka. KBanro-
Basi IPUPOJIa H3ITY-
YeHUs

OIIK-1
Tect Ne 6

JleMoHCTpHUpYyeT  CIOCOOHOCTH
MOHUMAaTh W TPUMEHSTH OCHOB-
Hble (pU3MUECKHE 3aKOHOMEpPHO-
CTH B ONTHKE M KBAaHTOBOM Me-
XaHUKE

Otuet no nabopa-
TOPHBIM paboTam

OcyuecTBisier IIPABUJIBHYIO
IKCIUTyaTaluio 000pYI0OBaHUS U
00paboTKy 3KCIEePUMEHTATBHBIX
TAHHBIX, TPOBEpPSA (PUIUIECKUE
3aKOHBI U SIBIICHUS
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Konrtponbnas
pabora 3

JleMOHCTpHUpYEeT INPaKTHYECKOE
WCII0JIb30BaHUE ¢buzuko-
MaTeMaTUYECKUX METONOB IIpH
pEILIeHNH 3a1a9

7 DneMeHTbI KBaH-
TOBOH (pu3MKH aTo-
MOB, MOJIEKYJT 1
TBEPABIX T

OIIK-1

Tect Ne7

JleMOHCTpUpPYET  CHOCOOHOCTH
MOHUMATh U MPUMEHATH OCHOB-
Hble (PU3NYECKHE 3aKOHOMEPHO-
CTH B dJIEMEHTaX KBaHTOBOH ¢u-
3UKU

Otuet no nabopa-
TOPHBIM paboTam

OcCyIIecTBISIET MPaBUIBHYIO JKC-
IJIyaTamnuio 000pYyIOBaHUS W 00-
paboTKy AKCIIEPUMEHTATBHBIX|
JTaHHBIX, TIPOBEpss (UINIECKUE
3aKOHBI U SIBIICHUS

KonTponbnas
pabora 3

JIeMOHCTpUpPYET MPAKTUYECKOE
UCIOJIb30BaHUE ¢buzuko-
MaTeMaTU4YECKUX METOJIOB IpHU
pELIEHUY 3a7a4

8 DnemeHTHI pu3n-
K{ aTOMHOTO si/ipa U
AJIEMEHTApHBIX Ya-
CTHI

OIIK-1

Tect Ne &

JleMOHCTpHUpYET  CIOCOOHOCTH
NIOHUMATb U HNPUMCHATHL OCHOB-
HbIe (U3UYECKUE 3aKOHOMEPHO-
CTH B dJIeMEHTaX (DU3MKH aTOM-
HOTO siipa W JJICMCHTapHBIX Ya-
CTHUIIL

KonTponbHas
pabora 3

JleMOHCTpHUpYyET TpaKTHYECKOe
WCIIOJIH30BaHUE (bu3HKo-
MAaTEMaTUYICCKUX MCTOAOB IIpU
pelIeHnHt 3a1a4

Pasnens! 6, 7, 8

OIIK-1

DK3aMeH

JleMoHCTpHpYyeT 3HaHUS (U3H-
YEeCKHX 3aKOHOB, TECOPETHUYECKOE
U TIPaKTUYECKOE HCIIOJIb30BAHUE
(U3NYECKUX METOJIOB

2 MeTtoauuyeckne MATEPHAJILI, OIIPeAeIsIoIye mMpoueaypbl OeHUBAaHUA 3HAHUNA
9 9
YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaKTepPU3yIolue mpouecc

¢dopmupoBaHusi KOMIIeTEHUHH

Mertoauueckue MaTepuaibl, ONPEAESIONMe MPOLEayphl OIEHWBAHUA 3HAHWH, YMEHHI,
HAaBBIKOB U (WJIM) OIbITA JEATEIbHOCTH, MPEACTABICHBI B BUAEC TEXHOJOTMUYECKOM KapThl TUCIIH-

MIUHEI (Tabnwmima 3).

[TpomesxyTouHas aTTecTalusi MPOBOAUTCS B (POPME 3aYETOB M SK3aMEHA.

3ayem mpoBOIUTCS HA MOCHEAHEM (OTHOM U3 IMOCIEIHHUX) MpaKTUYeckoM 3aHaTuu. Ilpu
BBICTABJICHUU 3a4€Ta YYUTHIBAIOTCS MTOTM IPOBEACHHOIO TEKYIIEr0 M MPOMEKYTOYHOTO KOH-
TPOJIsi, BHIIIOJIHEHUE 33aJJaHUil BCeX MPAKTUUYECKUX 3aHATUM, BBINOJIHEHHE KOHTPOJIBHON paboThl U

1a00paTOPHBIX padoT.

IK3amen IPOBOUTCS B MUCBMEHHON (popMe 1o 3K3aMeHallMOHHOMY Omiety. s qomycka
K 9K3aMEHY HE0O0XOJMMO BBHINOJIHEHHUE 33JaHUH BCEX MPAKTUUECKUX 3aHSATHIA, KOHTPOJIbHOU pabo-

THI ¥ JTAOOPATOPHBIX pPabOT.
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Tabnuua 3 — TexHogoruyeckas kapra

HaumenoBanue Cpoku Mxkana
OLICHOYHOI 0 OLICHNBa- Kpurtepuu onennBanus
OLICHHBaHMA

cpeacTsa HHUS

2 cemecTp
Ilpomercymounas ammecmayus ¢ gpopme 3auema

Tect Ne 1 8 Henens 5 6annos 5 6amnoB - 91-100% npaBUIbHBIX OTBETOB — BBICOKUN YPOBEHb 3HAHUI, yMEHUI U HAaBbIKOB,;

3 6amna - 71-90% % npaBUIIBHBIX OTBETOB — I0CTaTOYHO BBICOKUHM YPOBEHb 3HAHUM, YMEHUN U
HaBBIKOB;

2 6amna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI YPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6amn - 51-60% mpaBHIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWUN, YMEHUI U HABBIKOB;

0 6amoB - 0-50% npaBUIIbHBIX OTBETOB — OUY€Hb HU3KHH YPOBEHb 3HAHUM, YMEHUI U HABBIKOB.

Tect Ne 2 15 nepens 5 6annos 5 6amnoB - 91-100% npaBUIbHBIX OTBETOB — BBICOKUN YPOBEHb 3HAHUI, YMEHUI U HaBbIKOB,;

3 6amna - 71-90% % npaBUIBHBIX OTBETOB — I0CTaTOYHO BBICOKUHM YPOBEHb 3HAHUM, YMEHUH U
HaBBIKOB;

2 6amnna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI YPOBEHb 3HAHUHN, YMEHUHN 1 HaBBIKOB;

1 6amn- 51-60% mpaBUIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHUN, YMEHUHN U HABBIKOB;

0 6am1oB - 0-50% npaBUIIBHBIX OTBETOB — OUY€Hb HU3KHH YPOBEHb 3HAHUH, YMEHUI U HABBIKOB.

KonTponbhas 16 Henens 20 6ammoB 20 6amnoB - CTyIEHT MOJTHOCTHIO BBITIOJHWI 33/IaHHE KOHTPOJILHOM pabOThI, MOKa3aa OTINY-
pabora Ne 1 HbIE YMEHHUS W HABBIKM B paMKax YCBOEGHHOTO Y4eOHOTO MaTepuasa, KOHTpOJbHas paboTa
odopMIIeHa aKKypaTHO U B COOTBETCTBHH C IIPEIBSABISIEMBIMU TPEOOBAHUSIMH.

15 6amnoB - CTyACHT MOJHOCTHIO BHITIOIHIII 33JaHUE KOHTPOJIBHOW pabOThI, TOKA3all XOPOIIIHe
YMEHHS HaBBIKM B paMKaX YCBOEHHOI'O y4eOHOTO MaTepuaja, HO He CMOT 00OCHOBATh OITHU-
MaJIbHOCTh MPEIJIOKEHHOTO PEILIEHHUs, TONYIIEHbI OJIHA WX JIBE€ HETOYHOCTH, €CTh HEOCTATKU
B 0()OPMIJICHHH KOHTPOJIHHOU PaOOTHI.

10 6amna - CTyaeHT MOTHOCTBHIO BBITIONHWII 33/IaHUE KOHTPOIBHON pabOThl, HO JOMYCTHI CY-
[ICCTBCHHBIC HETOYHOCTH U TPyObIc OMMOKH, HE MPOSBIII YMEHUS MPABIILHO HHTEPIIPETUPO-
BaTh MOJyYEHHBIE PE3YJIbTAThI, KAYECTBO O(OPMIICHUS KOHTPOIbHON pabOThl UMEET HEJAOCTa-
TOYHBIN YPOBEHB.

5 6amnoB - CTyIEHT HEe MOJHOCTHIO BBIMIOIHUI 33JaHUE KOHTPOJIBHOU paboThl, JOMYCTHI CY-
[IICCTBCHHBIC HETOYHOCTH U TPyObIc OMMOKH, HE MPOSBIJI YMEHUS MPABWILHO HHTEPIPETUPO-
BaTh MOJyUYEHHBIC PE3YJIbTAThI, KAYECTBO OGOPMIICHUS KOHTPOJIbHON pabOThl UMEET HEJO0CTa-
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HaunmMmenoBanue

Cpokn

Ixajna
OLICHOYHOI0 OlleHHBA- Kpurtepuu onenuBanus
OLleHMBAHMA
cpeacTBa HHUS

TOYHBIN YPOBEHb.
0 6ammoB - CTYEHT HE MOJHOCTHIO BBIMOJIHMII 3aJaHHEe KOHTPOJIBHON paOOThI, IPH 3TOM IPO-
SIBUJI HEJIOCTATOYHBIA YPOBEHb YMEHUI U HaBBIKOB, a TaKXKe HECHOCOOEH MOSICHUTh MOJTy4EH-
HBII pe3yJIbTaT UMEET HEJOCTATOYHBIA YPOBEHb.

JlaGopaTopHsble B Tteuenue 20 GanoB Oona nabopamophas paboma:

padoThI cemecTpa (5 maboparopusix | 4 Gamna - CTyA€HT HOJTHOCTBIO BBITOIHIII JTA00OPATOPHYIO pabOTy, MPAaBUIBHO IKCILTYyaTUPYS

pabot o 4 Ganna)

000pyI0OBaHUE, aKKypaTHO O(GOPMHJI OTYET, MOKa3al XOPOIIUE YMEHHUS HABBIKHM B PaMKax
YCBOEHHOTO y4eOHOT0 MaTepHara;

2 6amna - CTyJeHT BBINOJHUI JTa00OpaTOpHYIO paboTy, MOKa3ajd XOPOIIHEe YMEHHs HaBBIKU B
paMKax YCBOSHHOT'O y4eOHOT0 MarepHualia, HO JOIMYCTWI OJHY WJIH JIBE HETOYHOCTH, €CTh HE-
JOCTaTKH B OOPMIICHHH;

1 6amt - CTyIeHT BBIMOIHII J1a00paTOpHYIO PadoTy, HO JOIYCTHII CYIIECTBEHHBIC HETOYHOCTH
U TpyOble OIMOKHU, HE MPOSBUII YMEHHS MTPABUILHO UHTEPIPETHPOBATH TIOJTYUYCHHBIC PE3yJIbTa-
Thl, KAYE€CTBO O(bOpMJ'ICHI/IH nMeeT HGHOCTaTOLIHBII\/JI YPOBCHbL.

0 6amtoB - CTyJeHT He MOJHOCTHIO BBIMOJHUI 33JJlaHUE, TIPU 3TOM NPOSBUI HEAOCTATOUYHBIN
YPOBCHDb YMCHI/Iﬁ 1 HABBIKOB, a TAKXC HECIIOCOOEH MMOSICHUTH HOJ'Iy‘-IGHHBII\/JI PE3YJIbTAT.

Tekymmil KOHTPOJIb

50 0annoB

Htoro

50 6any0oB

Kpurtepnu oneHku pe3y1bTaTOB 00y4eHHs 10 JMCHUILIMHE B BH/e 3a4eTa:
[ToporoBblil (MUHMMaJIbHBIN) YPOBEHB s arTecTaluu B hopme 3auera — 60 % oT MakCUMaJIbHO BO3MOKHON CyMMBbI OAJLIOB.

3 cemecTp

Ilpomescymounaa ammecmayus 6 ghopme 3auema

Tect Ne 3

5 Henens

5 OamoB

5 6amoB - 91-100% npaBUIbHBIX OTBETOB — BRICOKUN YPOBEHb 3HAHUI, YMEHHUI U HaBBIKOB,;

3 6amna - 71-90% % npaBUIBHBIX OTBETOB — I0CTaTOYHO BBICOKUN YPOBEHb 3HAHUM, YMEHUN U
HaBbIKOB;

2 6anna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI yPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6amn - 51-60% mpaBUIIbHBIX OTBETOB — HU3KUN YPOBEHb 3HAHUI, yMEHHUI U HABBIKOB;

0 6amoB - 0-50% npaBUIIbHBIX OTBETOB — OUY€Hb HU3KHM YPOBEHb 3HAHUM, YMEHUI U HABBIKOB.

Tect Ne 4

10 emensa

5 0amoB

5 6asoB - 91-100% npaBUIbHBIX OTBETOB — BRICOKUN YPOBEHb 3HAHUI, YMEHHUI U HABBIKOB,;
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HaunmMmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
OlleHUBA-
HHS

Ixanaa
OLICHUBAHUSA

Kputepun onenuBanus

3 6amna - 71-90% % npaBUIIBHBIX OTBETOB — I0CTaTOYHO BBICOKUH YPOBEHb 3HAHUI, yMEHUN U
HaBbIKOB;

2 6anna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI yPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6amn - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWUW, YMEHUI U HABBIKOB;

0 6asnoB - 0-50% mpaBUJIBHBIX OTBETOB — OYEHb HU3KUH YPOBEHb 3HAHMI, YMEHHI U HABBIKOB.

Tect Ne 5

15 wenens

5 OamnoB

5 6amnoB - 91-100% npaBUIbHBIX OTBETOB — BBICOKUN YPOBEHb 3HAHUI, yMEHUI U HaBbIKOB,;

3 6aina - 71-90% % npaBUIBHBIX OTBETOB — I0CTaTOYHO BBICOKUN YPOBEHb 3HAHUM, YMEHUN U
HaBBIKOB;

2 6amna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI YPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6ann- 51-60% npaBUIbHBIX OTBETOB — HU3KUW YPOBEHb 3HAHUI, YMEHHUI U HaBBIKOB;

0 6amoB - 0-50% npaBUIIbHBIX OTBETOB — OUY€Hb HU3KHH YPOBEHb 3HAHUM, YMEHUI U HABBIKOB.

KoHntponbHas
pabota Ne 2

16 Henens

15 GamoB

15 6annoB - CTyJeHT MOJHOCTBHIO BBHINOJIHWII 3a/laHue KOHTPOJIBHOM paloThl, MOKa3al OTJINY-
Hbl€ YMEHHUS M HaBBIKM B PaMKax YCBOCHHOIO y4eOHOro marepuaia, KOHTpOJbHas paboTa
odopmIleHa aKKypaTHO U B COOTBETCTBHU C MPEIBSIBISIEMBIMUA TPEOOBAHHSIMH.

10 6amoB - CTyIEHT MMOJIHOCTBIO BBIMOJIHUII 33JaHHE KOHTPOJIBHOM paboThl, TOKa3aj XOPOIIe
YMEHHUSI HaBBIKM B PaMKaX yCBOEGHHOTO y4eOHOTo marepuaja, HO He CMOT 00OCHOBAThH OINTH-
MaJIbHOCTB IIPEJIOKEHHOIO PEIICHNUS, JOYIIEHbI OJJHA WIN JBE€ HETOYHOCTH, ECTh HELOCTATKH
B 0(pOPMIIEHUU KOHTPOJIbHOM pabOTHI.

5 6amnoB - CTyAEHT HOJIHOCTHIO BBINOJIHMI 33/laHUE KOHTPOJIbHOM pabOoThl, HO JOMYCTUI CY-
[IECTBEHHBIE HETOYHOCTH U TPpyOble OIMOKH, HE MPOSBUII YMEHUS MPABHILHO UHTEPIPETHPO-
BaTh MOJIyYE€HHBIE PE3yJIbTaThl, KAUeCTBO O(POPMIICHUS KOHTPOJIbHON pabOThl UMEET HEAOCTa-
TOYHBIN YPOBEHb.

0 6annoB - CTyIeHT He MOJHOCTHIO BHIMOJIHMI 33JJaHUE KOHTPOJIbHOM paboThl, IPU 3TOM IPO-
SBUJI HEJIOCTATOYHBI YPOBEHb YMEHUN U HAaBBIKOB, & TaKXE HECIIOCOOEH MOSCHUTH MOJyYEH-
HBIM PE3yJbTar.

JlaGoparopHsbie
paboThI

B Teuenune
cemecTpa

20 GamoB
(5 mabopaTopHbIX
pabor 1o 4 6anna)

Oona nabopamopnas paboma:

4 6amna - CTyIEHT MOJHOCTHIO BBIOJIHIII JIAOOPATOPHYIO paboTy, MPABMIIBHO 3KCIUTYaTHPYS
o0opynoBaHKe, aKKypaTHO O(GOPMEJI OTYET, MOKa3ajl XOpOIIWE YMEHUS HaBBIKA B PaMKax
YCBOEHHOT'O Y4eOHOT0 MaTepHala,;
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HaunmMmenoBanue

Cpokn

Hlxkana
OIIEHOYHOT0 OlleHUBA- Kputepuu oneHuBanus
OlleHMBAHMS
cpeacTBa HHS

2 6amna - CTyJeHT BBINOJHUI JTa0OpAaTOPHYIO padoTy, MOKa3al XOpOIIUe YMEHUS HABBIKU B
pamMKax YCBOSHHOT'O y4eOHOTO0 MarepHualia, HO JOIYCTHJI OJHY WJIH JBE HETOYHOCTH, €CTh HE-
JIOCTaTKH B 0()OPMIICHHH,
1 6ami - CTyICHT BBIIOIHUI JIAOOPATOPHYIO pabOTy, HO JOMYCTHJI CYIIECTBEHHbIC HETOYHOCTH
U TpyObIe OmKMOKY, He MIPOSBUI YMEHUS MPABUIHLHO HHTEPIIPETHPOBATH MOTYUYEHHBIC Pe3yIbTa-
ThI, KA4ECTBO O(OPMIICHHS HMEET HEJOCTATOYHBIA YPOBCHB.
0 6amnoB - CTyIEHT HE MOJIHOCTHIO BBITIOJHUJ 3aJaHUE, TIPU ATOM IPOSIBUII HEAOCTATOYHBIN
YPOBEHb YMEHHI U HABBIKOB, & TAK)KE HECITOCOOCH MOSCHUTH MOJTYUYCHHBINH Pe3yJIbTar.

Texymuii KOHTPOJIb 50 6an10B -

HTtoro 50 6ans10B

Kpurtepnu oneHku pe3y1bTaTOB 00y4eHHs 10 JMCHUILIMHE B BH/e 3a4eTa:
[ToporoBblil (MUHMMaJIbHBIN) YPOBEHB /s arTecTaluu B hopme 3auera — 60 % oT MakCUMaJIbHO BO3MOKHON CyMMBbI OaJLIOB.

4 cemecTp

Ilpomesrcymounas ammecmayus 6 popme sxzamena

Tect Ne 6

5 Henens

5 OamoB

5 6amnoB - 91-100% npaBUIbHBIX OTBETOB — BBICOKUN YPOBEHb 3HAHUI, yMEHUI U HaBbIKOB,;

3 6amna - 71-90% % npaBUIIBHBIX OTBETOB — I0CTaTOYHO BBICOKUM YPOBEHb 3HAHUM, YMEHUN U
HaBBIKOB;

2 6amnna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI YPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6amn - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWUN, YMEHUI U HABBIKOB;

0 6amnoB - 0-50% npaBUIIbHBIX OTBETOB — OUY€Hb HU3KHH YPOBEHb 3HAHUM, YMEHUI U HABBIKOB.

Tect Ne 7

10 memensa

5 OamoB

5 6amoB - 91-100% npaBUIBHBIX OTBETOB — BRICOKUN YPOBEHb 3HAHUI, YMEHHUI U HABBIKOB,;

3 6amna - 71-90% % npaBUIBHBIX OTBETOB — JI0CTaTOYHO BBICOKUN YPOBEHb 3HAHUM, YMEHUN U
HABbIKOB;

2 6amnna - 61-70% mpaBUIBHBIX OTBETOB — CPEAHHI YPOBEHb 3HAHUH, YMEHUIN 1 HaBBIKOB;

1 6amn - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWUN, YMEHUH U HABBIKOB;

0 6amnoB - 0-50% npaBUIIBHBIX OTBETOB — OYCHb HU3KUH YPOBEHb 3HAHMI, YMEHHI U HABBIKOB.

Tect Ne &

15 wenensa

5 OamoB

5 6amoB - 91-100% npaBUIBHBIX OTBETOB — BRICOKUN YPOBEHb 3HAHUI, YMEHUI U HABBIKOB,;
3 6amn - 71-90% % npaBUIBHBIX OTBETOB — JOCTaTOYHO BBICOKHMH YPOBEHb 3HAHUH, YMEHUH U
HaBbIKOB;
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HaunmMmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpokn
OlleHUBA-
HHS

Ixanaa
OLICHUBAHUSA

Kputepun onenuBanus

2 0amt - 61-70% mpaBUIIBHBIX OTBETOB — CPEAHUN YPOBEHD 3HAHUI, YMEHUIH U HABLIKOB;
9 b
1 6amn - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWUN, YMEHUI U HABBIKOB;
0 6am1oB - 0-50% mpaBWILHBIX OTBETOB — OUEHDL HU3KUI YPOBEHD 3HAHUM, YMEHHI U HABLIKOB
b

KoHntponbHas
pabota Ne 3

16 wemens

15 GamoB

15 6annoB - CTyAEeHT MOJHOCTBIO BBINOIHWII 3a/laHue KOHTPOJIBHOM paloThl, MOKa3al OTJINY-
Hbl€ YMEHHUS M HaBBIKM B PaMKax YCBOCHHOIO0 y4eOHOro maTepuala, KOHTpOJIbHas paboTa
odopmIIeHa aKKypaTHO U B COOTBETCTBHU C MPEIBSIBISIEMBIMU TPEOOBAHHSIMH.

10 6a0B - CTyIeHT MMOJIHOCTBIO BBIMOJIHUII 33JaHHE KOHTPOJIBHOM paboThl, OKa3aj XOPOIIe
YMEHHUSI HaBBIKM B PaMKaX yCBOEHHOTO y4eOHOTo marepuaja, HO He CMOT 00OCHOBAaTh ONTH-
MaJIbHOCTB IIPEJIOKEHHOIO PEIICHNUS, JOYIIEHbI OJJHA WIN JBE€ HETOYHOCTH, ECTh HELOCTATKH
B 0(pOPMIIEHUU KOHTPOJIbHOM pabOTHI.

5 6amnoB - CTyAEHT HOJIHOCTHIO BBIIOJIHMI 33/laHUE KOHTPOJIbHOM paboThl, HO TOMYCTUI CY-
[IECTBEHHBIE HETOYHOCTH U TpyOble OIMOKH, HE MPOSBUII YMEHUS MPABUIIHO WHTEPIPETHPO-
BaTh MOJIyYE€HHBIE PE3yJIbTaThl, KAUeCTBO O(POPMIICHUS KOHTPOJIbHON pabOThl UMEET HEI0CTa-
TOYHBINA YPOBEHb.

0 6annoB - CTyIeHT HE MOJHOCTHIO BHIMOJIHMI 33JJaHUE KOHTPOJIbHOM paboThl, IPH 3TOM IpPO-
SBUJI HEJOCTATOYHBI YPOBEHb YMEHUN U HAaBBIKOB, & TaKXKE HECIIOCOOEH MOSICHUTDH IOJIy4EH-
HBIM PE3yJbTar.

JlaGoparopHsbie
paboThI

B Teuenune
cemecTpa

20 GamoB
(5 mabopaTopHbIX
pabor 1o 4 6anna)

Ooua nabopamopuas paboma:

4 6amna - CTyIeHT MOJHOCTHIO BBIMOJHUI JTA0OPATOPHYIO PabOTy, MPABHIBLHO IKCILTYaTHPYS
00opyI0BaHNE, aKKypaTHO O(GOPMIJI OTYET, IMOKa3al XOpPOIIWEe YMEHHUS HABBIKH B PaMKax
YCBOEHHOT'O Y4eOHOTO MaTepHala;

2 6aymna - CTyIEHT BBINOJTHII JIA0OPAaTOPHYIO paboTy, MOKa3al XOpOIIHNEe YMEHHUS HABBIKU B
paMKax YCBOCHHOTO y4eOHOTrO Marepuaia, HO JOIYCTHJI OJHY HJIM JIBE HETOYHOCTH, €CTh HE-
JOCTaTKH B OOPMIICHHH;

1 6ann - CTyAeHT BBIMOIHII J1a00paTOpHYyIO paboTy, HO JOMYCTHII CYIIECTBEHHBIE HETOUHOCTH
U TpyOBble OMOKH, HE MTPOSBUII YMEHHS MTPABUILHO UHTEPIIPETHPOBATH MOJTYUYCHHBIE PE3yJIIbTa-
ThI, KAYECTBO OPOPMIICHHSI UMEET HEJIOCTATOUHBINA YPOBEHb.

0 OamioB - CTyJEHT HE MOJHOCTHIO BBINOJIHUI 33JJaHUE, IIPU 3TOM IPOSBUI HEAOCTATOUHBIN
YPOBEHb YMEHUH M HABBIKOB, & TAKXKE HECIIOCOOCH MOSICHUTH MOJIyYCHHBIN pe3yJIbTar.
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HaunmMmenoBanue

Cpokn

Ixajna
OLIEHOYHOT0 OLIeHNBAa- Kpurtepuu onenuBanus
OLleHMBAHMA
cpeacTBa HHUS
Texymuii KOHTPOJIb 50 6an10B -
DK3aMeH 50 6as110B -

Teopernueckuii Bo-

MIPOC — OLleHMBaHUe
YPOBHS YCBOEHHBIX
3HAHUH

(B OusieTe 2 BONpoO-
ca no 10 6as10B)

Ooun eonpoc:

10 6anoB - CTy/ICHT MPaBUILHO OTBETUJI Ha TEOPETHUECKUH Bompoc Omera. [lokazan otany-
HBIC 3HAHUS B paMKax YCBOEHHOro yueOHOro marepuana. OTBETHI HA BCE JOMOJHUTEIbHBIC
BOITPOCHI.

7 GaIoB - CTYACHT OTBETHII HA TEOPETUYECKHI BOIIPOC OmieTa ¢ HeOOIbIIUMU HETOUHOCTSMH.
[Tokazan xoporme 3HaHuS B paMKaX yCBOEHHOTO yueOHoro marepuana. OTBeTHsI Ha OOJBIINH-
CTBO JOIOJIHUTEIbHBIX BOIIPOCOB.

4 Gayna - CTYJCHT OTBETHII Ha TCOPSTHUYECKUI BOIIPOC OMIIeTa ¢ CYyIIECTBEHHBIMH HETOYHOCTSI-
mu. [lokazan yJoBIETBOPUTENbHBIE 3HAHUS B pPaMKax YCBOEGHHOro yueOHOro marepuana. [Ipu
OTBETaX Ha JIOMOJHUTEIbHBIE BOMPOCHI ObUIO JOMYIIIEHO MHOTO HETOYHOCTEH.

0 6amoB - mMpu OTBETE Ha TEOPETHUECKHI BOMPOC OUieTa CTYAEHT IPOAEMOHCTPUPOBAI HEJ0-
CTAaTOYHBIA ypOBeHb 3HaHWU. [Ipy oTBeTax Ha JOMOJHUTEIBHBIE BOMPOCH OBLIO AOIMYIIECHO
MHOECTBO HENPABUJIBHBIX OTBETOB.

[IpakTrueckas
3a/1aya — OlleHUBa-
HHeE YPOBHS yYCBO-
€HHbIX YMEHM I 1
HABBIKOB

(B OmJjieTe 2 3agaun
no 15 6aan0B)

Oonua 3aoaua:

15 GannoB - CTYACHT MPaBUIHHO BBITIOIHWI MpakTUYecKoe 3aganue ounera. [Tokazan oTinu-
HbIE YMEHUS U HAaBBIKM B paMKaX YCBOEGHHOTO yueOHOro marepuana. OTBETHII Ha BCE TOMOJIHU-
TEJbHbIE BOIPOCHI.

10 6asyI0B - CTYIEHT BBIMOJIHUII IPAKTHYECKOE 3aJjaHie OuseTa ¢ HeOOIbIIMMHA HETOUHOCTSIMH.
[Tokazan xopole yMEHHUsI U HaBBIKA B paMKaX YCBOCHHOTO ydueOHoro marepuana. OTBETHI HA
OOJIBIIMHCTBO JIOTIOJIHUTEIBHBIX BOIIPOCOB.

5 0aIoB - CTYJEHT BBIMOJHUI MPAKTHYECKOE 3aJaHue OMIIeTa C CYIECTBEHHBIMU HETOYHOCTSI-
Mmu. [Tokazan yJ0BI€TBOPUTEIHHBIE YMEHUS U HaBBIKM B PaMKax YCBOCHHOT'O y4eOHOro mare-
puaina. [Ipu oTBeTax Ha TOMOIHUTEIbHBIE BOMPOCH OBLJIO JOMYIIEHO MHOTO HETOYHOCTEH.

0 GaiIoB - MpHU BBHIMOJHEHUU MPAKTUYECKOTO 3aJlaHusl OWJIeTa CTYJEHT MPOJAEMOHCTPUPOBAI
HEJOCTaTOYHBIA YpoBeHb YMeHui. [Ipu oTBeTax Ha MOMOIHHUTEIbHBIE BOIPOCHI OBLIO JOMYyIIe-
HO MHO’KE€CTBO HEMIPABUIBHBIX OTBETOB.

Hroro

100 6aay0B

KpuTtepun onieHKH pe3yJbTATOB 00yUeHHsI 10 JUCHUIJIMHE B BH/IE IK3aMeHa (MaKCUMaJIbHBIM UTOTOBBIA peHTHHT — 100 6ayioB):

26




HaunmMmenoBanue Cpokn
p Ixanaa

OIIEHOYHOI'0 OlleHNBa- Kputepun onennBanus
OllCHUBAHNA
cpeacTBa HUA

0 - 64 % oT MakCMMallbHO BO3MOXKHOHN CyMMBI OaJIOB - "HEYJOBJIETBOPUTEIHHO" (HEIOCTATOUHBIN YPOBEHB ISl TPOMEKYTOUHOM aTTeCTalluy MO JUCITH-
IUTUHE);
65 - 74 % oT MaKCUMAaJILHO BO3MOKHOM CYMMBI OAJUIOB - "yIOBIETBOPUTEILHO" (IIOPOroBEIi (MUHUMAIbLHBIN OBEHD);
b
75 - 84 % OoT MakCUMAaJIbHO BO3MOYKHOU CyMMBI 0aJIIOB - "Xopomo" (CpeaHuid ypOBEHb);
85 - 100 % oT MaKCUMAIbHO BO3MOKHOM CyMMBI 0aJiioB - "oTiuuHO" (BBICOKHH (MAKCUMAIIbHBIN) YPOBEHB)
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3 TumnoBble KOHTPOJIbHBIE 321aHUS WU HHbIE MaTepPHAJIbl, He0OXOAMMbIE J1JIsl
OLIEHKH 3HAHMIi, yMeHMii, HABLIKOB U (HJIM) ONBITA /IeSITEJIbHOCTH, XapaKTepPH-
3yloliue npouecc popMHpoOBaHNS KOMIIETEHIMIT B X0/1e 0CBOeHHsI 00pa30Ba-
TeJbHOI MPOrpaMMbI

3.1 3aganus I BXOJAHOTO KOHTPOJISI

1. 3aBUCHUMOCTH KOOPAWHATEI OT BPEMCHU IJII HCKOTOPOI'O TCiIa OIMMUCBIBACTCSA YpaBHEC-

2 .
HUEeM x = 8¢ — f . B kakoil MOMEHT BpeMEHH MPOEKIMs CKOPOCTH Tena Ha ock OX paBHA Hy-
m0?
Otger: C.

2. Mouotok Maccoii 0,8 Kr ymapsier mo HeOOJBIIOMY TBO3/I0 U 3a0MBACT €ro B JTOCKY.
CxopocTh MOJIOTKA TIEpe]] YAapOM paBHa 5 M/c, mocie yaapa oHa paBHa 0, MpoAOLKUTETHHOCTD
ynapa 0,2 c. Uemy paBHa cpemHssi Cuila yaapa MOJIOTKa?

Otger: H.

3. Ilocne mepexuranusi HUTU (CM. pHUC.) MepBas
TEJNIeXKa, Macca KoTopoi pasHa 0,6 Kr, cTana JBUTaThCA
co ckopoctbio 0,4 M/c. C Kakoi MO MOJYJIO CKOPOCTBIO
HayaJjia IBUTaTbCs BTOpas TeJekKa, Macca KOTopoi pasHa 0,8 kr?

OT1BeT: Mm/c.

4. Kucnopoa Haxoautcsi B cocyae BMmecTumocTbio 0,4 M3 MO/l JaBJICHUEM 8,3-105
[la u npu remneparype 320 K. Yemy paBHa macca kuciaoponaa?
Ortger: KT.

5. HampsikeHHOCTh OJTHOPOAHOTO 3JeKTprueckoro noist pasHa 100 B/m, pacctosiHue
MEXKIY JBYMSI TOUKaMH, PACIIOJIOKEHHBIMUA Ha OJTHOW CHJIOBOM JIMHUM TOJISI, paBHO S5 cM. Yemy
paBHa pa3HOCTh MOTEHIIUATIOB MEXKIY 3TUMH TOUKaMU?

OTBeT: B.

6. PaccuwuraiiTe cCrily TOKa B 3aMKHYTOM II€TIH, COCTOSIIECH U3 UCTOYHHKA TOKA, Y KOTO-
poro OJIC pasna 10 B, a BHyTpeHHee conpoTusiieHue paBHO 1 OM. ConpoTusieHne pe3ucTopa
paBHO 4 OM.

Ortser: A.

7. 1lo y4acTKy uenu CONPOTUBJICHHEM R TEUET IEPEMEHHBIA TOK, W3MEHSIOLIMICS
10 FapMOHMYECKOMY 3aKOHy. Kak M3MEHWTCS MOIIHOCTH NEPEMEHHOIO TOKa Ha 3TOM YYacTKe
LENY, €CJIM JEHCTBYIOIIEE 3HAYCHUE HANpsDKEHWs Ha HEM YMEHBIIMTH B 2 pasa, a ero compo-
TUBJIEHHE B 4 pa3a yBeIMYUTh?

Ortser: B

8. CBer ¢ NIMHOW BOJIHBI A MajaeT HOPMAIbHO Ha JU(PPAKIMOHHYIO PEIIETKY C INepHu-
ongom d = 3A. Uemy paBeH CHHYC yIJjla MEXIY HallpaBJICHUEM HA MAKCUMYM BTOPOTO TMOPsJIKa U
NEPIEHIUKYIPOM K IUIOCKOCTH PEIIETKH?

Ortser:

9. Ha mnactuHy M3 HUKeNIs IMONAAACT JNIEKTPOMATHUTHOE WU3JIydeHHeE, 3Heprus (poTo-
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HOB KoTOpOoTro paBHa § 3B. [Ipu 3tom B pe3ymbTare oTodd(hexTa U3 TUIACTHHBI BBIJICTAIOT AJICK-
TPOHBI ¢ MakcHUManbHOUM sSHeprueir 3 sB. KakoBa paboTa BbIX0/a 3JE€KTPOHOB U3 HUKEIS?
OrtBerT: 3B.

128

10. imeercst 10° aTOMOB paMOaKTMBHOTO M30TONA Homa oy L , EpHMOJ TONypaciana

KOTOpOro paBeH 25 MuH. Kakoe koian4ecTBo siaep u3oTomna pacnagaercs 3a 50 Mun?
Ortger:

3.2 3aganusa no pas3aejiaM I TEKYIIETro KOHTPOJISA yCIIEBAEMOCTH

Tect Nel

1. Kakas u3 gpopmMys BeIpaxkaeT 3aKOH ITyTH PaBHOIIEPEMEHHOTO JIBFKCHHSI ?
2

at
a) S=wt 0) S=vit+— B) V =V, +at
2
2. Kakoe u3 yTBepkaeHHil BEpHO?

. at* 28
a) YCcKopeHHe POIOPIMOHAIBHO MPOWJICHHOMY MYTH, TaK Kak S = 3 =>a= p
. . F
0) YckopeHre npornopuuoHAIbHO JEHCTBYIOMIEH Ha TEJIO CUJle, TaK KaK a = —
m

14
B) YcKOpeHue 0OpaTHO MPOMOPIIMOHAIBHO BPEMEHH, TaK KaK V =af = a=—
t

3. /IBa mapa paBHOM MacChl m, = m, = m JIBHKYTCS HaBCTpe4dy APYT APYTY C PABHBIMU
CKOpOCTSIMH V, =V, =V . YeMy paBHa CKOPOCTb (U) IAPOB MOCIIE HEYIPYroro yaapa?
aAu=20 Ou=v B u=2v

4. JIBa mapa paBHOW MacChl m, = m, =m ABWXKYTCS HaBCTpedy IPYT APYTY CO CKOPOCTS-
MH V, =V, Vv, =3v,. UeMy paBHa CKOpOCTbH (1) IIapOB IOCIIEe HEYNPYroro yaapa?
aAu=20 Ou=v B u=2v

5. SIBnsercs nu cuia TPEHUs] KOHCEPBAaTUBHOM?

a) la, Tak Kak paboTa CHJIbI TPEHHUS 10 3aMKHYTOMY KOHTYpY HE paBHa HYJIIO
6) Her, Tak kak paboTa CHIJIbI TPEHUS IO 3aMKHYTOMY KOHTYpY paBHA HYJIIO
B) Jla, Tak Kak cuiia TpeHHs HalpaBJIeHa BCera MPOTUBOIOJIOKHO CKOPOCTH

6. BeimosHsieTCs JIM 3aKOH COXPAaHEHHUSI MEXaHUYECKOM SHEPrUM MPU HEYNPYyTroMm yaape?
a) [la, Tak Kak cucTeMa HEeyNpyTUX LIapoB SBISETCS KOHCEPBATUBHOM

0) Her, Tak kak cucrema HEynpyTux 1IapoB SBJSETCS KOHCEPBATUBHOM

B) Her, Tak kak cucremMa HEyNpyrux mapoB AUCCUIIATHBHA

7. o xakoit popmyne onpenensieTcss MOMEHT HHEPIHH TUcKa?

a) I=%mR2 6) I =mR* B) I=%mR2

8. C BrIcOoTHI h cBOOOHO MafaloT ABa IUCKAa OAMHAKOBOM Macchl paguycamu R, = R,
R, =3R . KakoBO COOTHOILIEHNE MEXIY YITIOBBIMU CKOPOCTSIMU 3TUX AUCKOB?
o,

a) o, =30, 0) o, Y B) ® =0,
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Tect Ne2

1. Uemy paBHa MOJIsIpHask TEINIOEMKOCTb ra3a Ipy MOCTOSHHOM 00beMe?

a)C, = T2 6) C,,=%R B) C, =0

2. Kaxkoit u3 rpadgukoB n3o0paxaeT H30XOpHUIeCcKuil mporecc?

a) p, IIa A 0) P, ITa A B) p, Ila A
T K T, K T, K
3. Kak u3MeHsieTcs BHYTPEHHSIA SHEPrys ra3a npu U30TePMUYECKOM PAaCIIUPEHUH?
a) YBennuuBaeTcs 0) YMmeHbImaercs B) He usmensiercs

. . m
4. Kaxoii cMbicit umeeT ypaBHenue Kianeiipona - Menaeneesa pV =—RT ?

a) BeipakaeT pyHKITMOHATTLHYIO 3aBHCUMOCTD TEPMOAMHAMIYECKUX TTapameTpoB P, V, T
0) OmpenenseT KOJTUIECTBO BEIIECTBA
B) Onpenensier yHUBEpCaIbHYIO ra30BYI0 MOCTOSIHHYIO

5. YUemy paBHa MOJIsIpHAs TETUIOEMKOCTh BO3/IyXa MPH MMOCTOSSTHHOM o0BbeMe?

a) 1,5R 0) 2,5R B)3,5R
6. Uemy paBHa agnabaTHas IOCTOSTHHAS JUIS BO3TyXa?
5 4 7
a - 6 — B) —
) 3 ) 3 ) s

7. B 3aKkpbITOM GalioHe HAXOXMTCS Ta3 mpu Temmeparype ¢ = 127 °C u gapnennn p =
10°TTa. Kax M3MEHHTCS IUIOTHOCTB ra3a Ipu oXnaxaeHnu 10 27 'C ?
a) HE U3MCHUTCS 0) yBeIUYUTCS B) YMEHBIIUTHCS

8. Cxompko MoJiel Ta3a HaxXoguTcs B OayuioHE O0BeMOM V=3 1 mpu JaBIEHUU p =

2,5-10°TIa u Temnepatype t = 27°C.
a) 0,03 mob 0) 3 momb B) 0,3 Monb

Tect Ne3
1. BriGepure npaBunbHOE Tpadudeckoe M300pakeHre MoJe TOYEUHBIX 3apsiioB C IO-
MOIIBIO CHJIOBEIX JIMHUH:

a) 6) B) r)
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2. HanpsKeHHOCTH JIEKTPOCTATHYECKOTO TTOJISI TOYEUHOTO 3apsia BhIpaxkaeTcs: popmy-

01
0 Q 0
a) F=—— 0) E=— B) fF=———
4dnee,r 4nee,r 4nee,r
+ +
3. Kakoe HampaBieHHE UMEIOT BEKTOP HAMPSKEHHOCTH Q e ® fQ

—

/f U I'paJuCHT IIOTCHIHAJIA gmd(p IoJIs1, CO3AaHHOI'0 ABYMSI

PaBHBIMHU MOJIOKUTEIBLHBIMU 3apsiaMH B TOUKe A (CM. puc.). e A

a) A T grado T 0) A l grado T B) A T grado l
do,

dr
a) IlokaspiBaeT OBICTPOTY M3MCHECHHMSI MTOTCHIIMAIA B HAPABICHUH, KacaTEIIbHOM K dKBH-
MOTEHIIUATHHON TOBEPXHOCTH
0) ITokaspiBaeT OBICTPOTY M3MEHECHHMSI TIOTECHITMANIA B HAMPABJICHHUH, ITEPIICHINKYIIIPHOM K
AKBUITOTCHIIMAILHON MMOBEPXHOCTH
B) [loka3piBaeT M3MEHEHHUE MOTECHI[HAIA BO BPEMECHHU

4. KakoB (hu3udeckuii CMBICH IpaJIMeHTAa IMOTEHITHAa

5. Kakoe u3 ypaBHeHu# BbIpaxkaeT nepBoe npasmio Kupxroda?

A)R=DR 6) U=>U, B) =) 1,
6. Kakoe u3 ypaBHeHuU# BbIpakaeT BTopoe npaBuiio Kupxrodga?

A) iI[Ri = igk 6) Zn:I[R[ = iUk B) iI[R[ =0
i=1 k=1 i=1 k=1 i=1

7. 3aMKHyTas Lenb cOCTOUT U3 uctouHuka Toka ¢ /IC 10 B u pesucropa conporusieHu-
eM 4 Om. Ilo nenu teuet Tok 2 A. PaccunraiiTe BHyTpEHHEE CONPOTUBICHNE UCTOYHHKA.
a) 1 Om 6) 10 Om B) 2 Om r) 0,5 Om

8. UeMmy paBHO CONPOTHBIIEHUE PE3UCTOPA, MOJKIIOYCHHOTO K HCTOYHUKY TOKA COTPOTHB-
aenreM 1 Om ¢ DJ1C 10 B? Cuia Toka B 37€KTpUUECKOH 1enH paBHa 2 A.
a) 10 Om 6) 4 Om B) 1 Om r) 6 Om

Tect Ned
6p.max

pﬂ’l
- MaKCHMaJILHBIII MOMEHT BpalicHus, HeﬁCTBYIOHIHﬁ Ha BUTOK C TOKOM B MarHuT-

1. ®usnueckuii cMbIcH MarHUTHOW MHAYKIMU (B) BbIpaxaercs opmyinoit: B =

2

rne M

HOM IIOJI€, p, - MAarHWTHBIA MOMEHT BHMTKa ¢ TOKOM. Kakoe u3 yTBep:KICHHI BEPHO I STOU

6p.max

BeJIMYMHBI? MarHuTHas MHAYKLUS SBIISCTCS:
a) SHEPreTUYECKON XapaKTepUCTUKON MOJIs
0) CUIIOBOI1 XapaKTePUCTUKOM MO
B) HE UMeeT (PU3NIECKOTO CMBICTIA
2. B KakoM M3 COJICHOUAOB, N300pakKEHHBIX Ha PUCYHKE MarHUTHOE I0JIE SABISETCS OJJHO-
pOIHBIM?

a)




—

3. Kakas ¢opmysa npaBUiIbHO BBIpaXKaeT 3aBUCUMOCTh MEXKIy BekTtopamu B, J, H ?
Ho

a)§:u0j+u01:1 0) ﬁ:uoj+p0§ B)j:u0§+ H

4. Onpenenute paanyc R 1yru oKpy’KHOCTH, KOTOPYIO ONMCBIBA€T IPOTOH Maccoi m ¢ 3a-
PAIOM € B MarHUTHOM I10JI€ C MHAYKIMENW B, eciin cKopocTs IpOTOHA V.

eB B mv
a) R=—— 0) R= B) R=—r
mv emv eB
5. B MarHuTHOE MOJE BIETAET BJIEKTPOH U JBHKETCS 1 3A 4
10 Jiyre OKpPy»XHOCTH (cM. puc.). ITo Kakoi W3 TpaeKTOpuit T
N 1
(1, 2, 3, 4) Oyzmer nBUTaThCS MPOTOH, BIETEB B 3TO IOJIE C o
(v} \ 7
TAaKOM e CKOPOCTBIO? Vi
1
a) 1 0) 2 W
r'—‘\ "l,'
B) 3 r)4 g .

6. 3apsbkeHHas yacTuila, Mpoueaas yCKOPSIOUy0 pa3HOCTh MOTeHIHAIOB U, ABUXKETCS
B OJHOPOJHOM MarHMTHOM IOJI€ ¢ MHAyKUued B mo okpyxkHoctu pamumycoM R. Onpenenure
CKOpOCTb yacTuilsl V?
Ue 2U mB
a) v=—-— 6) v=—"r B) v =
m R RB UeR

7. 3aBucumocts JJIC Xosna 0T MHIYKIUU MarHUTHOTO IOJIA:
a) KBaJpaTU4Has 0) nuHeHas B) oOpaTHast

8. [lmoTHOCTH TOKA ompeaensercs mo Gopmyie

1 S
) J=3 ) J=7 ) J
Tect NeS
1. B kakoii U3 3JeKTPUUECKUX LIENeH MPOUCXOIAT 3aTyXaouue Koineoanus?
0
a) . r ) R Lot B) 1

C
’—lzl—’éEtl “’"‘—h—‘ |

2. Kakoe u3 yTBEepkACHUI BEPHO?

r) KoaddummenT 3aryxanus mpornoprioHaieH akTHBHOMY COITPOTHBIICHHIO KOHTYpa

n) Kospounuent 3aryxaHus oOpaTHO MPONOPLMOHAIEH AKTUBHOMY CONPOTHUBICHHIO
KOHTYpa

e) Koadduuumenr zaryxanus He 3aBUCUT OT aKTUBHOT'O COIIPOTHUBIICHUS KOHTYpa

3. Kakoe 13 yTBep KA€HHIA CIIpaBeUIMBO IS JOrapu(MUIECKOro IeKpeMenTa A ?

Jlorapupmuueckuii IeKpeMeHT A ...

a) IPOIIOPIIMOHAJIEH YUCITy Kojie0aHMH, 32 KOTOPOE aMIUINTYAa YMEHBIIIAETCS B € pa3

6) 0o0paTHO MPOMOPIIMOHANIEH YUCITY KOoJleOaHUH, 32 KOTOPOE aMILTUTYAa YMEHBIIACTCS B €
pa3

B) 00paTHO MPOTOPLUOHAIEH BPEMEHH, 32 KOTOPOE aMIUIMTY1a YMEHBILIACTCS B € pa3

32



4. Kak u3aMeHuTcs 100pOoTHOCTh KOHTYypa 0 C yBeIMYEHUEM UHAYKTUBHOCTH L ?

a) loOpOTHOCTh YMEHBILIUTCS
0) [1oOpOTHOCTH HE U3MEHUTCS
B) JIoOpOTHOCTH yBETMUUTCS

5. Kakoe u3 yTBep)kJeHUI cripaBeAanBO A1 Kod(uirenTa 3aryxanus f ?

a) IIporopuonaneH BpeMeHH, 32 KOTOPOE aMIUTUTY/1a YMEHBIIAETCS B € pa3

6) OOpaTHO MPOMOPIIMOHANICH YUCITy KOJeOaHHi, 32 KOTOpOE aMIUIUTY/Ia YMEHBILIACTCS B €
pa3

B) OOpaTHO MPONOPLHOHATICH BPEMEHH, 32 KOTOPOE aMIUTUTYAa YMEHBIIIAETCS B € pa3

6. Kak n3menurcs norapudMudeckuii JeKpEMEHT 3aTyxaHusi A ¢ YBEIWYEHHUEM E€MKOCTH
C?

a) Jlorapumudeckuit JeKpEMEHT 3aTyXaHUsl HE H3MEHUTCS

0) JlorapupmMuyeckuit 1eKpEeMEHT 3aTyXaHHUs YBEITUUUTCS

B) Jlorapu(MuuecKuii JEKPEMEHT 3aTyXaHUsl yMEHBIIUTCS

7. Kak M3MEHHUTCSI TIEpHOJ] 3aTYXAIOMUX KOJICOAaHU! C YBEITMUEHHUEM aKTUBHOTO COTIPOTHB-
JIEHUs] KOHTypa?

a) [lepuon 3aTyXxarmux KOJIeOAHUH YBEITUIUTCS

0) [lepuox 3aTyxarmux KojaeOaHU HE U3MEHUTCS

B) [leprox 3aryxarommx KojaeOaHHi yMEHBIIUTCS

8. Kakoe u3 yrBepxkaenuit BepHo? @urypsl JInccaxy noayqarorcsi IpH CIOKEHHUU:
a) KojeOaHu| OJTHOTO HAIIPABJICHUS C PABHBIMU YaCTOTAMHU

0) Koie0aHuil OJJHOTO HAIIPABJICHUS C KPATHBIMHU YaCTOTAMU

B) B3aMMHO MEPHNEHANKYISPHBIX KOJIEOaHNUN ¢ KPATHBIMHU YaCTOTAMHU

Tect Neb6
1. UnTepdepeniueii cBeTa Ha3pIBaCTCsI
a) CJI0KEHUE KOTEPEHTHBIX BOJIH C MepepacipeesieHieM HHTEHCUBHOCTH CBETa
0) ciloXeHHe HEKOrepeHTHBIX BOJIH C MepepaciipeieIeHeM HHTEHCUBHOCTH CBETa
B) CJIOKCHUEC KOT'CPCHTHBIX BOJIH 683 nepepacnpCaCjICHUA NHTCHCUBHOCTU CBCTA

2. Kakas 13 npuBeIEHHBIX Nap BOJIH SABJISETCS KOTEPEHTHOM?
4 cos(oat + alt) 5) A, cos(ot + oc) A, cos(wt + n)
B
A, cos(wt + oczt) A, cos(oat + n) A, cos(cot + 37:)

3. [lepuon mudppaxumonnoit pemetku d = 0,01 Mm. CKonbKO MakCUMYMOB JU(pPaKIUK TOJTY-
YUTCS OT PELLETKH IIPH MPOXOXKICHUN Yepe3 He€ 3enénoro ceera? (A, = 0,55 Mxm).

a) 18 6) 37 B) 36 r) 19

4. KakoB HanOOIbIIHIA TIOPSIIOK HAOII0JaeMBIX MAKCHMYMOB OT JU(PAKIIMOHHON pereT-
KU IIPH NIPOXOKIECHUH Y€Pe3 Hee 3€JICHOT0 CBETA C JUIMHOW BONHBI A, = 0,55 MKM, ecnu nepuon

nudpakiuonnont pemetrku d = 0,01 Mmm?
a) 18 0) 36 B) 19 r)37

5. [Touemy nipu audpaxim 6eI0ro cBeTa OT TUPPAKIUOHHON PEIIECTKH B IIEHTPE YKpaHa
Oyner Oenas mosoca?
a) YcioBHE MAaKCHUMYyMa BBITIOJIHSACTCS U1 BCEX UJIMH BOJH
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0) CrexTpajgbHbIE JIMHUM PACIIOJIONKEHBI CHMMETPUYHO OTHOCHTEIIBHO CIIEKTpPa HYJIEBOTO
nopsiIKa

B) I[lonoxeHue mosoc Ha HKpaHe 3aBUCUT OT JIJTMHBI BOJIHBI COOTBETCTBYIOIIETO I[BETA TAK
Kak sing ~ A

6. EcTecTBEHHBII CBET MPOXOIUT Uepe3 MOIAPU3ATOP U aHATU3ATOP, MJIOCKOCTU KOTOPBIX
napajulesbHbl. YeMy paBHa HHTEHCUBHOCTD CBETA BBILIEALIETO U3 aHAJIN3aTopa?

2) I=0 O I=NZ-1,  ®I=1l4 D=1,

7. Ha rmuracTuHy M3 HEKEIIS TI0NaiaeT AIEKTPOMAarHUTHOE M3ITy4YeHUE, SHEPTUs (POTOHOB

KoToporo paBHa 8 5B. Ilpu 3Tom B pesynbrare (HoTOdpdeKTa U3 MIACTUHBI BBUICTAIOT
3JICKTPOHBI ¢ MaKCUMalIbHOU SHeprHel 3 3B? KakoBa paboTa BbIX01a JIEKTPOHOB U3 HUKES?

a) 11 >B 0) 5B B) 3 5B r) 8 3B

8. HcTounuk HUCITYCKACT 3JICKTPOMATrHUTHBIC BOJIHBI, IJIMHA BOJIHBI KOTOPBIX COOTBCTCTBY-
eT peHTreHOBCKOMY H3nydeHuio A = 107" M. Kakoil sHeprueii o6nanaer u3inydeHHbli HoToH?
—15 15 18
a)0 06)2-10 " Ix B)2 - 10 JIx r)3-10° Ix

TecTNe7

1. KBaHTOBasi MEXaHUKa YTBEPKIACT:

a) DJIEKTPOHY NPUCYIIH TOJIBKO KOPITYCKYJISIPHbIE CBOMCTBA
0) 2JEKTPOHY MPHUCYIIH TOJIHKO BOJIHOBBIE CBOMCTBA

B) 2JIEKTPOH UMEET KOPITYCKYJISIPHO-BOJIHOBYIO IIPUPOLLY.

2. Monens atoma D.Pe3epdopia onuceiBacT aToM Kak

a) OHOPOJHOE AIEKTPUUECKH HEUTPAJIBHOE TEJI0 OUYE€Hb MAJIOro pa3mepa

0) map u3 IPOTOHOB, OKPYKEHHBIN CIIOEM JICKTPOHOB

B) CIUIOUIHON OJHOPOIHBIN IMOJIOKUTEIBHO 3apsyKEHHBIN 1IAp C BKPAIUIEHUSIMHU 3JIEKTPO-
HOB

I') IOJIOXKUTEIBHO 3apSKEHHOE MAJIOE SIIPO, BOKPYT KOTOPOI'O ABMXKYTCS JIEKTPOHBI

3. Kakoe u3 yTBEpKIeHHU BEpHO?

a) MOMEHT MMITyJIbCa IEKTPOHA, ABMXKYLIETocs 10 CTAllMOHAPHON OpOHUTE TOJIKEH UMETh
KBAaHTOBAaHHBIC 3HAYCHUSI MOMEHTA UMITyJIbCa MVF = nh

0) MOMEHT UMITyJIbCa 3JIEKTPOHA, JBUKYILIEroCs MO CTAallMOHAPHOW OpOUTE MMeEET JitoOble
3Ha4YeHUs L =mvr

B) 3JICKTPOH, JIBUTasICh MO CTAIlMOHAPHON OpOUTE, HE UMEeT MOMeHTa umityJsbca: L =0.

4. Uto mpou3oieT, ecnu EeKTPOH, HAXOAUBIIMKCA Ha OpOMTEe aToMa, UCITyCTHT KBaHT
sHeprun?
a) MePEeXOUT Ha OpOUTY OJIKE K SIIpY
0) mepexoaUT Ha OpOUTY JAJBIIE OT sIpa
B) HUYETO HE NMPOU30IIeT.

5. lnuna BonHbl e bpoiins onpenensiercs Gopmynoi:

a) h=" 6)n=<" B)xzi.
v € m.\V

6. CooTHomenne HeorpeaeieHHocTel [ eiizendepra uMeeT BUI:
a) Ap Ax>h 0) AEAx > h B) AEAh >t .

7. Ypauenue lpeaunrepa ajisi CTallMOHAPHBIX COCTOSIHUN UMEET BU/I:
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a)A‘P+§l—(U—E)‘P:O 6)A‘P+;—T(E—U)‘P:O B)il—TA‘PJr(E—U)‘P:O
m

8. Uro xapakrepusyeT riaBHOe KBaHTOBOE uMciio n? Kakue 3Ha4eHHs] OHO MOXKET IPUHU-

MaTthb?

a) TNIaBHOC KBAHTOBOC YHMCJIO N, ONPCACIIACT SHCPICTUICCKUC YPOBHHA 3JICKTPOHA B aTOMC U

MOXET IIPUHUMATh JIFOOBIE OCJIOYHMCICHHBIC 3HAUYCHUA, HAYMHAA ¢ € AMHUIIbI

6) TJIaBHOC KBAHTOBOC YHUCIIO N, ONPCACTIACT MOMCHT MMITYJIbCA JJICKTPOHA B aTOMC U MO-

KCT MPUHUMATH TOJIBKO KPAaTHBIC 3HAYCHHA, HAUWMHAA C IBYX

B) TIaBHOC KBAHTOBOC YHUCJIO N, OMPEACIIICT MPOCKIHUIO MOMCHTA UMITYJIbCA 3JICKTPOHA HA

3aIaHHOC HAITPAaBJICHHUEC U MOXKECT IIPUHHUMATh KaK LEJbIC, TAK U [[pO6HI)IC 3HA4YCHUSI.

HOB

206

Tect Ne8
1. Monens atoma 3.Pe3epdopaa onrchiBaeT aToM Kak
a) OTHOPOJHOE IEKTPUUECKH HEUTPAJIBHOE TEJI0 OUYE€Hb MAJIOr0 pasMepa
0) map u3 IPOTOHOB, OKPYKEHHBIN CIIOEM JIEKTPOHOB
B) CIUIOUIHON OJHOPOIHBIN IOJIOKUTEIBHO 3apsyKEHHBIN 1IAp C BKPAIUIEHUSIMHU 3JIEKTPO-

I') IOJIO)KUTEIBHO 3apSHKEHHOE MAJIOE sIIPO, BOKPYT KOTOPOI'O ABMXKYTCS JIEKTPOHBI

2. K xakomy Kjaccy B3aMMOJCHUCTBHS OTHOCSTCS sIZICpPHBIE CHJIIBI
a) TPaBUTAIIMOHHOMY B) CUJIILHOMY
0) 2IEKTPOMAarHUTHOMY r) crabomy

22
3. KakoB cocTaB sipa n30Tomna pajaus 886 Ra ?

a) 226 NpOTOHOB U 88 HEUTPOHOB 0) 88 mpoToHoB u 138 HENTPOHOB
B) 88 anexTpoHoB u 138 mpoToHOB r) 138 mpoToHOB 1 88 HEUTPOHOB

4. OT KaKuX BEJIMYUH 3aBUCUT SHEPIUs CBS3H siapa?
a) OT KOJIM4YECTBA IIPOTOHOB

0) OT KOJIMYECTBa HEUTPOHOB

B) OT AedeKTa MacChl.

238
S. B pesynbprare cepum paaMOAaKTUBHBIX paclalioB ypaH o,U mpeBpamaercss B CBUHEN

o Pb . Kakoe xoinn4ecTBo o- ¥ J-pacnajoB OH UCIIBITHIBACT IPU ITOM?

a)8a n 6 6)60 us P
B)10a usp r)Sa nul0p
6. 3aKkoH palMOAKTUBHOTO pacriajia UMEET BU/I:

a) dN = —ANd 6) N=N,e™ BT, = 1‘172

7. [lepriox mosmypacmaaa HEKOTOPOTO PaJANOAKTHBHOTO N30TOMNA paBeH 1 mMecsiy. 3a Kakoe

BpEMA U3HAYAJIIBHO 0OJIBIIIOE YHCIIO AACP 9TOI'0 U30TOIIa YMCHBIIUTCA B 32 pasa?

a) 3 mecsia 0) 4 mecsa B) 5 MecsIeB r) 6 MecsieB

8. Kakas J0JIA OT 0O0JIBIIIOr0 KOJIMYECTBA PaaAOaKTUBHBIX aTOMOB OCTACTCA HepacnaBmeﬁ-

Csl Uepe3 MHTEepBaJl BPEMEHH, paBHBIHN JIByM NepHoiaM Hodypacnaaa’?

a) 25% 6) 50% B) 75% r) 0%
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KontpoabHas padora 1 (2 cemectp)
«Mexaunka. MojaekyagapHasg GU3NKA 1 TEPMOIHHAMUKA)

1) MaxoBUK HayaJl BpallaThCsi paBHOYCKOPEHO M 332 MPOMEXKYTOK BpeMeHH ¢ = 10 ¢ go-

-1
CTUT 4yacToThl BpauieHus n = 300 muH . OnpenenuTts yIrioBoe YCKOPEHHE & MaxXOBHKa U YHCIIO
N 060pOTOB, KOTOPOE OH CAETAJ 32 3TO BPEMS.

.
/ /
2) Ilynsa maccoit m =10 r, neTeBmias co ckopoctbio v = 600 m/c, 1o- ’z' ;";
nana B OAJUIMCTUYECKUH MasTHUK (CM. puc.) Maccoil M = 5 kr u 3acTpsma B ¢} _ & _
HeM. Ha kakyto BbICOTY /, OTKaQUHYBLIMCH IOCIE yAapa, MOJHSJICS MasT- _Ll!_.__ _Kx LY
HHK? T ~

3) Ha ropusoHTaJIbHYI0 OCh HAaCa)K€Hbl MAaXOBUK W JIETKUH IIKUB
paauycom R = 5 cMm. Ha mkuB HamoTaH IHYp, K KOTOPOMY IIpHUBsI3aH rpy3 Macco m = 0,4 xr.
Omyckasich paBHOYCKOpPEHO, Tpy3 mpoien myTh s = 1,8 M 3a Bpemst ¢ = 3 ¢. OnpenenuTs MOMEHT
uHepuuu J MaxoBuka. Maccy IIKHUBa CUUTATh MPEHEOPEKUMO MaJIOH.

4) IInardopma B Buze aucka pagmycoM R = 1 M BpamiaeTcs 1o WHEpIHU C YaCTOTOH 71 =

-1 o
6 muH . Ha kpato miaTdopMbl CTOUT YeI0BEK, Macca m kotoporo paBHa 80 kr. C kakoi yacTo-
TOU n, OyzAeT Bpamarscs mIardopma, eciiy YeloBeK nepeiaer B ee ueHTp? MoMeHT uHepuuu J

maTdopmbl paBeH 120 kr*m’. MoMeHT WHEPLMH YEJIOBEKA PACCUUTHIBATh, KAK JJISI MaTepHUaib-
HOU TOYKH.

5) O6onouka BO3ayNIIHOTO MIapa UMEET BMECTUMOCTh V=1600 v°. Haiitn MOABEMHY IO
cuiny F Bomoposa, HanomHso1mero 000JI04Ky, Ha BBICOTE, e aaBieHue p=60 klla u remnepary-
pa 7=280 K. Ilpu noabseme mapa BOAOPOJ MOXKET BBIXOJUTH UEPE3 OTBEPCTHE B HUKHEHN YacTH
nrapa.

6) B cocyne emkocthio 101 Haxomurcs asor npu Temneparype 17°C u maBnenun 500
k[la. Onpenenurte gaBlieHUE U TEMIIEPATYyPy a30Ta, €CIIH eMy COOOUIUTh 5 KK TETIOTHI.
P
7) A30T HarpeBaeTcs MpH MOCTOSTHHOM JIaBIICHUH. 3Has, MnNa
yTO Macca a3ora 280r, KOJIMYECTBO 3aTPAYEHHOTO TEIIa PAaBHO 16— — — _2 3
600 JIxx u ¢ =745 JIx/xrK. HaliguTe noBsIlieHne TeMIIepaTyphbl
azoTa.

T

8) UneanbHblll 1BYXaTOMHBIM Ta3, COAEpKaLIMM Kouye-
CTBO BEWIECTBA V=l KMOIb, COBEPIIAET 3aMKHYTBIH LMKI, Tpapuk ;| _ 1 4
KOTOpOTo n300paskeH Ha puc. OnpenenuTs: 1) KOIMYECTBO TEIIO- 1
Thl (J], IOJYYEHHOE OT HAarpeBaress; 2) KOJMYECTBO TEIIOTH (O, T L | |
NepeaHHOe OXJIaauTeNio; 3) paboTy A, coBeplIaeMylo Tra3zoM 3a 0 ' 2 ’ Vi
uki; 4) repmudeckuit KITJ[ n mukoa.

=

L

Kontpoabnasi padora 2 (3 cemecTp)
«Daexkrpocratuka. [1ocTOAHHLIN TOK. MarHeTu3m)

1) Cucrema cocTOUT U3 TpeX 3apsAloB - ABYX OJMHAKOBBIX §
no BenmunHe O1=|01/=1 MKKI ¥ TPOTHBOMOJIOXKHBIX O 3HAKY U i
3apsna O=20 uKn, pacnonoxxeHHOro Touke 1 mocepeauHe Mexmy }
IBYMs IPYyTMMU 3apsilaMu CUCTEMBI (cM. puc.). Onpenenuts usme- r P
HEHME MOTeHUUANbHOM sHeprun A/l cucteMsl pU mepeHoce 3apsi- a,T a_ 4@ a4
na O u3 Toukd 1 B TOuKy 2. OTH TOUKH yJaJ€HbI OT OTPULIATENIbHO-

ro 3apsaa Q) Ha paccrosaue a=0,2 m.
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2) Paccrositnue d Mexy IByMs IJIMHHBIMY TapajuieIbHBIMU MPOBOAaMH paBHO 5 cM. [lo
MPOBOJIaM B OJHOM HAIpaBJIE€HUU TEKYT oJiMHaKoBble TOKU [=30 A kaxnbiii. HailTu Hanpsoken-
HOCTh H MarHuTHOro moJjs B TOUKE, HAXOAIICHCS Ha pacCTOSIHUU 11 =4 CM OT OJTHOTO U I = 3
CM OT JIpyroro mpoBo/ia.

3) Kakas yckopsromias pa3HOCTh nmoTeHIHanoB U TpedyeTcs sl TOro, 9To0bl cO00-
MUTH ckopocTh v=30 Mwm/c: 1) anekTpony; 2) npoToHy?

4) K HCTOYHMKY MOCTOSIHHOTO TOKa € € = 12 B ¥ BHYTpEHHUM CONPOTUBJIEHUEM 7 = 2 OM
MOJAKIIOYAIOT 1I€Mb, KOTOPasi COCTOUT U3 JABYX OJMHAKOBBIX PE3UCTOPOB, COEAMHEHHBIX TaK, KaK
MOKa3aHo Ha puc. noja a u 0. YeMy paBHa MOIIHOCTH TOKa B IIETH, €CJIM OHA OJAMHAKOBA KaK MpHU
MOCJIEIOBATEILHOM, TaK U MapajuleIbHOM COEIUMHEHUU pe3ucTopoB? CONMpOTHUBIEHUEM IMPOBO-
JSIIMX TPOBOJIHUKOB MTPEHEOPEUb. NES,

SN

T g
R

|
a
R R

H a) 6)

5) OnpenenuTh MIOTHOCTh TOKA j B AKEJIE3HOM MPOBOAHUKE JTHHOM /=10 M, eciii TpoBOI
HaxoJuTcd noj Hanpspkenuem U=6 B.

6) DnexTpoH IBHXKETCS B OJHOPOJHOM MarHMTHOM moJie ¢ uHAykuue B=9 mTa nmo
BUHTOBOMW JIMHUH, paanyc R KoTopoi paBeH 1 cm u mar 4=7,8 cMm. Onpenenuts nepuoj 7" 06-
pauieHus MEKTPOHA U €T0 CKOPOCTh V.

7) DnekTpoH B HEBO30YKJEHHOM aToOME BOJOPOAA ABMXKETCS BOKPYT sAapa IO
OKPY>KHOCTU paauycoM 7=53 nM. BbIUHMCIUTH CUIy SKBHUBAJEHTHOTO KPYroBoro Toka / u
HaIpPsHKEHHOCTH /1 MOJIS B IEHTPE OKPYIKHOCTH.

8) UunyxtuBHocts L, karymku (6e3  cepaeyHuka) paBHa 0,1  wmIH.
ITpu xakot cuite Toka / 3Heprus W marautHoro nois pasHa 100 mx/Dx?

Kountpoasnas padora 3 (4 cemectp)
«Ontuka. KBanToBo-onTnueckue sBjaeHus. Sinepuas puzuka»

1) TodeuHsIif UCTOYHHUK CBETA S HAXOIUTCS B XKHUAKOCTU HA Tiybune 4 = 20 cMm. Ha mo-
BEPXHOCTH KHUIKOCTH 00pa3yeTcsi OCBemeHHoe MATHO. C MOMOIIBI0 TOHKON COOMparoIieit JTnH-
3Bl TIONYYaIOT YMEHBIIIEHHOE W300paKEHNE OCBEIICHHOTO MSATHA HA SKpaHE, OTCTOAIIEM OT IO-
BEPXHOCTH KUAKOCTU Ha paccTosiHun L = 10 cm. @okycHoe paccTosinue JunH3bl F = 1,6 cm. [lo-
Ka3aTesnb NpeOMIICHUS XUIKOoCcTH 1 = 1,5. UeMy paBeH painyc OCBEIICHHOTO MsTHA Ha 3KpaHe?

2) YcraHoBKa Jutsl omy4yeHus Kojer HpioToHa ocBemraercst 0eabiM CBETOM, MadaroluM
HOpMalibHO. HaliTu paanyc 4eTBEpTOro CMHEro KOJblla B OTPAXXEHHOM CBETE, €CJIH JITTMHA BOJIHbI
A =400 HM, paguyc KpUBU3HBI JUH3BI R =10 M.

3) CrnekTp moiydeH ¢ MOMOIIbI0 AudpakinuoHHoN pemietrku ¢ nepuogom 0,003mm. JIu-
HUS B CIIEKTPE BTOPOTO MOPSIIKA HAXOIUTCS HA PACCTOSIHUU SCM OT HEHTPaIbHOIO0 MaKCUMyMa U
Ha paccTostHUM 150cM. oT pemeTku. OnpenenuTs JIMHY CBETOBOM BOJIHBL.

4) ®otoH ¢ 3Heprueit 5,3 3B BBIPHIBAECT ¢ MOBEPXHOCTU METALINYECKON TIACTUHBI JJICK-
TpoHbl. Kakoii sHeprueit nomken obnagars GOTOH, YTOOBI MaKCUMAJIbHAS CKOPOCTh BBUIETAIOIINX
3JIEKTPOHOB yBenn4miach B 2 pa3za? KpacHas rpanuna 375HM.

5) PentrenoBckoe u3aydeHUe JUIMHOW BOJMHBI A =55,8 MM paccenBaeTcs INIMTKON rpadu-
ta (Komnron-3¢pdexr). Onpenenuts JIMHY BOJHBI A’ CBETa, paccestHHOro moja yriom 6=60° k
HaIpPaBJICHUIO NAJAIOIIETO ITyYKa CBETa

6) Omnpenenure, HACKOJIBKO M3MEHWJIACh DHEPIrUsi B aTOME BOJAOpPOAA MPHU H3ITYUYECHHH

o —7
aToMoM (oToHa ¢ IMHOMN BoHEl A =4,86-107" M.

7) Omnpenenure, KaKyr YCKOPSIONIYIO Pa3HOCTh MOTEHITUAIOB JOJDKCH MPOWTH MPOTOH,
4yTOOBI JJTMHA BOJHBI Jie-bpoiins my1s Hero Obia A =1 HM .
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8) OnpezenuTe SHEPTHIO CBS3M sijipa aToma reiust 5 He . Macca HeHTpaabHOro aToma re-

TS My,

=6,6467-10"kr, wmacca MPOTOHA mp:1,6736'10’271<r, Macca HeUTpoHa

m_ =1,675-10"" kr . DHEPIUIO CBSI3U BHIPA3UTh B M3B.

3.3 3aganus I NPOMEKYTOYHOM aTTecTalluu

IK3aMeH (4 cemecTp)

1. KOHTpOJII)HbIe BOIIPOCHI K IK3aMEHY

RN WD =

[N T NS T NG T NG T NG T NS T NG J S S g e N e e
NN A WD, OOV DNDWN—O

Wutepdepeniys cBeta. Y ClIOBHS MaKCUMyMa U MUHUMYMa.
Wntepdepennys B miockonapamienbHoH MIacTHHKE.

Hudpakmus ceeta. Meton 300 OpeHens.

Hudpaxius Ha kpyriioMm orBepcTuu. {udpakuus Ha JHCKe.
Hudpaxius Ha ogHol menn. Judpakius Ha TudpakiimOHHON pelieTKe.
EcTecTBeHHBII U OJIIpU30BaHHBIN CBET. 3aKoH Maittoca.
EcTecTBeHHBIN U NOJIAPU30BaHHBIN CBET. 3aKOH bprocrepa.

TemoBoe n3nyuenue. 3akoH Credana-bonpimana.

3akoH Kupxroda, 3akoH Buna.

. Buemnuit potorddexr.

. JlaBneHue cBeTa.

. O dexr Kommnrona.

. Crpoenue atoma Bopopoza no bopy. ®opmyna banemepa.

. I'unioresa ae-bpoiins, ee onbITHOE MOATBEPKACHUE.

. CooTtHouleHue HeonpeaeneHHocTel [ eizenoepra.

. AToM BOZI0pOJia B KBAaHTOBOM MexaHuKe. KBaHTOBBIE UKca.

. IIpuauun Iaynu. Pacnipenenenne 351eKTPOHOB B aTOME IO COCTOSTHUSIM.
. BornoBas ¢ynknust mo bopry. O6miee ypasuenue Llpenunrepa.

. HacTuua B OTHOMEPHOU MPSIMOYTOJIBHON «IIOTEHLIUAIIBHOU SIME».

. TynnenbHbIf 2P PeKT.

. ATOM BOZOpOZla B KBAHTOBOM MexaHuKe. KBaHTOBBIE UyncIa.

. CriuH 3J1eKTpoHa.

. IIpuauun Iaynu. Pacnipenenenne 351eKTPOHOB B aTOME IO COCTOSHUSIM.
. JIazepsl. OnTHYeCKHEe KBAHTOBBIE T€HEPATOPHI.

. edekt macchbl ¥ SHEPruUs CBS3U spa.

. 3aKOH paJIM0AaKTUBHOTO pacmaja.

2. TunoBble dK3aMeHAIMOHHbIE 3aJa4YH

1. TloBepXHOCTH CTEKJISIHHOTO KJIMHA o0OpasyroT mexay coboit yron 0=0,2'. Ha xmun
HOPMaJbHO K €r0 MOBEPXHOCTH MaJaeT My4yOK JIydel MOHOXPOMAaTHYECKOTO CBETa C JIJIMHOU
BOJHBI A=0,55 MkM. Onipeiennth mmpuHy b HHTEpPEPSHIIMOHHOH MOIOCHI.

2. Ha y3kyto mienp mnagaer HOpMaabHO MOHOXPOMATHYECKHI CBET. YTON ¢ OTKIOHEHUS
IIyYKOB CBETAa, COOTBETCTBYIOMIMX BTOPOH CBETIION MU(PPaKIMOHHON moioce, paBeH 1°. Ckob-
KHUM JUTMHAM BOJIH MAJAar0IIero CBeTa paBHA IIMPUHA IIETU?

3. Ha kakoif yriioBoit BBICOTE () HAJl TOPU3OHTOM JIOJIKHO HaxOMUThCsl COJHIIE, YTOOBI
COJITHEYHBIN CBET, OTPAKEHHBIN OT TOBEPXHOCTHU BOJIbI, OB MOTHOCTHIO MOJISIPU30BaH?

4. Yron o Mexay IUIOCKOCTSMHM IMPOITyCKaHUs MOJspU3aTopa U aHajiu3aropa paBeH 45°.
Bo ckonbko pa3 yMEHBIIMTCS MHTEHCUBHOCTb CBETA, BBIXOJSIIETO M3 aHAIM3aTOpa, €CIU YTroi
yBENUUUTH 110 60°?
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5. Ompenenuts paboTy BBIXOAA A AIEKTPOHOB U3 HATPHS, €CIU KpacHas TpaHuna oTo-
s dexta Ap=500 HM.

6. OnpenenuTts JUIMHY BOJIHBI A, Maccy m U UMIYJbC p (poToHa ¢ sHeprueit € =1 M»aB.
CpaBHUTB Maccy 3Toro (POTOHA ¢ MacCOM MOKOAIIETOCs JIEKTPOHA.

7. Beruucnuth 3Hepruto € (OTOHA, UCIYCKAaeMOI0 MU MEPEXO/IE JIEKTPOHA B aTOME BO-
JI0pOJia ¢ TPETHETO IHEPTETUUECKOT0 YPOBHS Ha MEPBBIM.

8. DOHeprus cBs3u E., spa, COCTOALIETO U3 ABYX IMPOTOHOB M OJHOTO HEWTPOHA, paBHA
7,72 MB. Onpenenuts Maccy m, HEUTPAIIBHOTO aTOMa, UMEIOILIEr0 3TO SAPO.

9. Ilpu nenenuun oxHoOTrO siApa ypana-235 Beaensercs sueprus Q=200 MaB. Kakyro mo-
JIFO SHEPTHUH MOKOS sAApa ypaHa-235 coCTaBIIseT BbLACTUBILASCS SHEPTUs?

10. Onpegenuts 3Hepruto Q pacnaga sapa yriepoja 12C, BBIOPOCHBIIIETO TIO3UTPOH H
HEUTPHUHO.

3. llpuMepHas CTPYKTYpPa IK3aMEeHAIMOHHBIX OUJIeTOB

MunucrepcTBO 00pa3zoBanus u Hayku Poccuiickoit denepanuu
denepanbHOE rOCyIapCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUS
«KomcoMoibckuit—-Ha—AMype rocyapCTBEHHBIH YHUBEPCUTET»

Kadenpa "Ob6mas gpusmnka"

3K3AMEHAIIMOHHBINA BUIET Ne 1

no ¢usuke

4 cemecTp
1. Uarepdepennus cBeta. Y CIoBUsS MaKCUMyMa B MUHUMYMa.
2. Ctpoenue atoma Bogopoza 1no bopy. ®opmyna banemepa.
3. Ha y3ky1o mienp najaetr HopMajibHO MOHOXPOMATHYECKUM CBET. YTOJ () OTKJIIOHCHHS ITyYKOB
CBETa, COOTBETCTBYIOILINX BTOPOIl CBETNION AudpakimonHoi monoce, paBeH 1°. CKOIbKUM JUIH-
HaM BOJIH IaJIAI0IIEr0 CBETA PaBHA IIMPHUHA eI’
4. Kpacuas rpanuna potospdexra mis Gapus A,=5,5-10"m. C Kakoit CKOPOCTBIO GYIyT BBLIC-
TaTh (POTOINEKTPOHBI U3 OApPHUEBON IJIACTUHKU NpPU €€ OOJyYEeHHUH CBETOM C JUTMHOW BOJIHBI
A=4,4-10"m.

3aB. kadenpoit «O0mas pusmuka» (M.C. I'punkpyr)

3.4 Ilepeyenn J1a00paTopHbIX padoT no Kypey «Oomas pusnka»

Bropoii cemecTp:

1. OGpaboTKa pe3yabTaTOB HAOIOACHHIA

2. MI3y4yeHue 3aKOHOB MOCTYHATEIbHOTO JIBKEHMs Ha MallMHe ATByAa

3. DKcrnepuMeHTAIbHOE HCCJIEOBAHME OCHOBHOTO 3aKOHA JMHAMHKH BpalllaTEIbHOTO
JIBIDKCHHUS

4. OnpeneneHe MOMEHTAa MHEPIMU Teja ¢ MOMOIIpI0 MasiTHUKa MakcBemia

5. Onpenenenre CKOPOCTH CHAPSAIA MPU MOMOIIM OATUCTUYECK OTO MasTHUKA

6. Onpenenenre anuabaTHON TMOCTOSTHHOM

7. 3ydyeHne M30TEPMUUECKOTO TpoLecca

8. N3ydeHne M30XOpHUIecKOro mporuecca

9. Onpenenenrie ko3P hUIMEHTA BI3KOCTH KUIKOCTH
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Tpernii cemectp:

1. Izyuenne 371eKTpOU3MEPHUTENFHBIX TPHOOPOB. M3ydeHne 3JIeKTpOHHOTO ocIpiiorpada
2. HccrenoBanue 3J1EKTPOCTATHYECKOTO TIOJIS

3. ByueHue 3JE€KTPUUECKOTO TUcTEpeE3rca

4. I3mepeHre CONPOTHUBIIEHUS C TIOMOIIBI0 MOCTUKA YUTCTOHA

5. MarauTHOE TIOJIE COJIEHONAA

6. Onpenenenue yAenbHOIO 3apsia 3JIEKTpOHA MeTooM ToMcoHa
7. I3ydyeHne MarHuTHOIO THUCTEpE3Hca

8. 3yuenne pe3oHaHCa HapsHKEHUH

9. U3yuenue pe3oHaHCa TOKOB

10. I3mepenne yacToTel MeTofioM ¢uryp Jluccaxy

YerBepThiil ceMecTp:

1. Onpenenenne UTMHBI BOJIHBI MPH TOMOIIM OUNPU3MbI Op eHenst

2. Omnpenenenue paauyca KPUBH3HBI JIMH3BI C IOMOIIBIO «KoJiel HerotoHay
3. [lomyuenre W UccieqOBaHUE TIOJIIPU30BAHHOTO CBETA

4. Onpenenenne TNokKasarens MPETOMICHUS IUIOCKOTAPATUITBHON TIaCTHHBI
5. M3yuenne mudppakmmn O payHrodepa Ha TUPPaKINOHHON pelIeTKe

6. 3y4yenne 3aKOHOB TEIUIOBOTO HM3JTyYCHUSI

7. N3ydenne BHyTpeHHero ¢otodddexTa

8. Hccnenosanne pabOTHI MOTYNPOBOAHMKOBOTO THOMA

9. CHATHE XapaKTePUCTUK TpPaH3UCTOpa
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JIuct perucrpauuu usmenenui Kk PI1JI

No

n/n

Howmep nmpoTokoina 3acepanus kapeapsl,
AaTa YTBCPXKIACHUA U3MCHCHUS

KomnnuectBo
CTpaHMI]
W3MEHEHUS

Iloanuce
pa3paboTunka
PII/I
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