OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA

®DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEXKICHHE
BBICLIIET0 00pa30BaHUs
«MpKyTCcKuii roCcy1apCTBEHHbIN YHUBEPCUTET ITyTEW COOOIIEHU»
KpacHosipckHii HHCTHTYT 7KeJI€3HOAOPOKHOI0 TPAHCIIOPTA
— ¢unman denepanbHOTO rocy1apCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbIcIero oOpa3oBanus «MIpKyTCKU TOCYAapCTBEHHBIA YHUBEPCUTET ITyTEH COOOIICHUS
(KpWKT UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M pEeKTOpa
oT «31» mast 2024 1. Ne 425-1

b1.0.11 ®u3uka
pabouas nmporpaMma JUCHUILINHBI

CoemmanbHocTh — 23.05.06 CTponuTENbECTBO KEITEZHBIX IOPOT, MOCTOB W TPAHCHOPTHBIX TOHHEJIEH

Cneunannaaunﬂ — YhpaBjaeHHe TEXHUUYECKUM COCTOSTHUEM KEJIE€3HO0POKHOTO ITYTH

KBaymukarys BBITyCKHUKA — HH)KEHED IMTyTeH COOOIICHUS

®dopma u cpok 00yueHus: —ouHas dhopma, 5 getT 06yyeHus; 3aouHas hopma, 6 et obydyeHus

Kadenpa-pazpadborunk mporpammbl — CTPOUTEILCTBO JKEIE3HBIX JIOPOT

OO61mas TpyJI0eMKOCTh B 3.€. 4

DopMBbI IPOMEKYTOYHOM aTTECTALMH B CEMECTPaX/Ha Kypcax

Yacos no yuebHomy many (YII) 144

ouHasi popma oOyueHus: IK3aMeH 1 cemecTp
3a04Has popma 00yueHHs: FK3aMeH — 1 Kypc

Ounas popma 00ydeHusI Pacnpenesenue 4acoB JUCHUILVIMHBI 10 ceMecTpaM

Cemectp

1

Hroro
Uucno Henenb B CEMECTpPE 17
Bup 3anstuii Yacos no YII Yacos no YII

AynauTopHasi KOHTaKTHasi pabora 68 68
10 BUAAM y4eOHBbIX 3aHATHI
— JIEKIIUH 17 17
— J1abopaTopHbIC 34 34
— NPAKTHYECKUE 17 17
CamocTosiTesibHasi padoTa 40 40
JK3aMeH 36 36

Hroro 144 144

3aounas ¢popma o0yueHust

Pacnpeneneﬂne yacoB

AUCHMILIMHBI 110 KypcaM

Kypc 1 Hroro
Bup 3anatuit Yacos no YII Yacos no YII

AyIUTOpPHASI KOHTAKTHAs PadoTa 1Mo BHIAM 16 16
YueOHBbIX 3aHSITHI
— JICKITUHA 4 4
— 1abopaTopHBIE 8 8
— IPAKTHYECKUE 4 4
CamocTosiTesibHAsI padoTa 110 110
JK3aMeH 18 18

Hroro 144 144

KPACHOJSPCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
00920FD815CEB8F8C4CA795540563D259C c 07.02.2024 05:46 no 02.05.2025 05:46 GMT+03:00
Moanuce cooTBeTCTBYET (harny AOKYMEHTa
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PabGouass mporpamma JIUCHUIUIMHBI pa3pad0oTaHa B COOTBETCTBUU C (enepatbHbIM
rOCy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM BBICIIErO OOpa30BaHUs — CICHUATHTET I10
crienranbHOCTH 23.05.06 CTpOUTENBCTBO KEJIE3HBIX JOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJIEH,
YTBEP)KAEHHBIM MprKa3zoM MunoopHayku Poccun ot 27.03.2018 . Ne 218.

[IporpamMmy coctaBui:

KaHz. (hu3.-MatT. HayK, TOLEHT K.M. Mopos

Pabouas ImporpamMmma paCcCMOTpCHa U ono6peHa JJIA UCITOJIb30BaHUs B y‘IC6HOM Impouecce

Ha 3acefaHuu Kadeapsl «CTPOUTENBCTBO KENE3HBIX 10pOI», NPOTOKOI OT «18» ampeins 2024 1. Ne
8.

3aB. kadeapoii, kKaH. pu3.-MarT. HaAyK, TOICHT K.M. Mopo3



1 HEJHN U 3AJIAYU OCBOEHUSA JUCIIUTIJINHBI

1.1 Ieau ocBOeHUSI AUCIUIJIHHBI

1 |m3ydeHne OCHOBHBIX (PH3MUYECKUX SBICHUH U UIEH;

oBIaZeHNe (PyHAaMEHTaIbHBIMH MTOHATHAMHE, 3aKOHAMHA M TEOPUSAMH KJIACCHIECKOH 1 COBPEMEHHON (DU3UKH, a
TakKe METoaMu (PU3NIECKOTO MCCIICIAOBAHMS,

OBIIAJICHNE TPHEMAMH 1 METOJAMH PEUICHHUSI KOHKPETHBIX 33a4 U3 Pa3JIMuHbIX oOsacTeil (GU3NKHY;

E N HUSH B S

(hopMHUPOBAHNS IETOCTHOTO TPEACTABICHUS 0 PI3MUECKUX 3aKOHAX OKPYIKAIOIIEro MUPA B X €AWHCTBE U
B3aMMOCBSI3U, 3HAKOMCTBO C HAYYHBIMU METOJAMH MMO3HAHUS.

1.2 3agaumn ocBOeHMSA HCUHUIIIHHBI

MIPUMEHSTH MOJyYCHHBIC 3HAHUS 110 (HU3HKE IS OOBSICHEHHUS Pa3sHOOOPa3HBIX (QH3MUECKUX SBICHUN U CBOMCTB
BEIIIECTB, MPAKTHYCCKOTO MCIIOJIb30BaHMsI (PU3MUYCCKUX 3HAHUH.

1.3 Hean BocnuTaHMS ¥ 321244 BOCIIUTATEJLHONH Pa6oThl B paMKaX JUCHHILUINHBI

Lens BocnuTanust 00y9arOMuXcs — pa3HOCTOPOHHEE PA3BUTHE JIMYHOCTH OYyIyIIero KOHKYpEHTOCIIOCOOHOTO
CHeLuaiicTa ¢ BBICHIMM 00pa3oBaHHEM, O0JaJarolIero BBHICOKOH KyJIbTYpOH, MHTEIUIMTEHTHOCTBIO, COIMAJIbHOW
AKTHBHOCTBIO, KAYeCTBAMHU TPpaXIaHWHA-IATPHOTA.

3agaun BOCIUTATEILHON pabOThI C 00YyJaIOIIMMUCS:

— pa3BUTHE MUPOBO33PEHHS U aKTyaJIN3alMsl CHCTEMBbI 0a30BBIX IIEHHOCTEH JINYHOCTH;

— NpUOOIIEHHE CTYJCHYECTBA K OOIIECYETIOBEYECKMM HOPMaM MOpaH,
aKaJIeMUYECKUM TPAJULIHSIM;

— BOCIIMTaHHWE YBa)XXCHHS K 3aKOHY, HOpMaM KOJUIEKTHBHOM KH3HHM, Pa3BUTHE TPAXKIAHCKOM M COLMAIBHOM
OTBETCTBCHHOCTH KaK Ba)KHEHIIEH YepThl JIMYHOCTH, MPOSBIAIOMICHCS B 3a00Te O CBOCH CTpaHe, COXpaHECHHH
YEJI0BEUCCKOH IUBHIIN3ALIH;

— BOCIIUTAHHUE TIOJIOKUTEIHFHOTO OTHOUICHHS K TPYAY, Pa3BUTHE NOTPEOHOCTH K TBOPYECKOMY TPYAY,
BOCITUTAHHE COIIMAILHO 3HAYMMOM 11eI€yCTPEMICHHOCTH M OTBETCTBEHHOCTH B ICTIOBBIX OTHOILICHHUSAX;

— obecrnedeHHe pPa3BUTHSA JIMYHOCTH W €€ COIMAIBHO-TICUXOJOTWYECKOH TOMAEpKKH, (HOpMHUpOBaHKE
JIMYHOCTHBIX KAaueCTB, HEOOXOIUMBIX [UIs 3(h(heKTHBHON MPO(heCcCHOHATIBHON AEATEIBHOCTH;

— BBUISIBJICHHE M MOJJIEp)KKAa TaJaHTJIMBBIX OOydYaromuxcs, (opMHpOBaHHE OpPraHU3ATOPCKHX HABBIKOB,
TBOPUYECKOT'0 NOTEHIIMAJIa, BOBJICYCHHE 00yYaIONUIMXCsl B MPOLIECCHl CAMOPA3BUTHS M CAMOpEATU3ALINH.

HallMOHAJIbHBIM  YCTOAM U

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1

2.1TpeboBaHus K peJBAPUTEIbHON OATOTOBKE 00y4al01erocs:

1 Heo6xoaumMpIMu yCITOBHAMH IUIS1 OCBOCHHUS TUCHUIUIHHBI « PU3HMKa» SABIsIETCS 3HAaHWE TUCLUIIINH « MaTeMaTHKa
(mkonbHBIN Kype); «Pu3nkay (IMIKOIbHBIH Kypc).

2.2 IlﬂCI[I/Il'[JIﬂHbI U MPAKTUKHU, JJIl KOTOPbIX OCBOCHHE JTAHHOM JUCIHHUIINHBI HCOGXOI[I/IMO KakK

npeecTBYOIIee:

B1.0.07 MaremaTuka

b1.0.13 Maremarrndeckoe MOIECTUPOBAHUE CHCTEM U MPOIECCOB

b1.0.14 UnxenepHast 3K0I0T s

b1.0.32 DnexTpoTeXHUKa U 3JIEKTPOMEXaHUKA

nlbh|lwlN]|—

Bb3.01(/1) BeimomHeHME BBITTYCKHOM KBaMH(PUKAIMOHHONW PabOTHI

3 IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C
TPEGOBAHMSIMHU K PE3YJIbTATAM OCBOEHMSI OBPA30OBATEJIbHOM ITPOT'PAMMBI

Konx n nanmeHoBanune
KOMIIETCHIINH

Kox n HanMmeHnoBaHue
WHUKATOpa

JOCTHXKCHUS KOMIICTCHIIMHN

[Tnanupyembie pe3yabTaThl 00yUeHUs

OIIK-1 Cnocoben
penraTh HHKEHEPHBIE
3a7a49d B
po¢eCCHOHATBHOM
JIESITEIIbHOCTH C
HCIOJIb30BAaHHEM
METO/IOB
€CTECTBEHHBIX HAYK,
MaTeMaTHYECKOTro
aHaM3a u
MOJIETMPOBAHHMS

OIIK-1.1 IemorCTpHpYET
3HaHUS OCHOBHBIX
MOHSITUHA U
(hyHIaMEHTAIBHBIX
3aKOHOB (DM3UKH,
MPUMEHSET METOBI
TEOPETHYECKOTO U
AKCIEPUMEHTAIEHOTO
WCCIIeTIOBaHUS
(hu3MUecKuX SIBICHUH,
MIPOIIECCOB H 0OBEKTOB

3HaTh:

- (usnyeckue OCHOBBI MEXAaHUKH, ODJICKTPUYECTBA M MarHeTHU3Ma,
¢u3uKKM KoneOaHW M BOJNH, KBAaHTOBOM (PM3MKH, 3JIEKTPOIUHAMHKH,
CTaTHUCTHYECKOH (MUK M TEPMOAMHAMHUKH, ATOMHOM W sIEpHOMN
bu3HKH;

- (yHIaMEHTaJIbHBIE TOHATHS, 3aKOHBI M TEOPHM KIACCHYECKOH M
COBpPEMEHHOHN (pH3NKH

YMmers:

- HCIIOJIb30BAaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX IUCLUILIHH
IIpH pPEUIeHNH (PU3UUIECKUX 3a1ad.

Baagers:

- HaBbIKAMH  TNPUMEHEHHUs  OCHOBHBIX  METOJOB  (DH3HKO-
MaTEeMaTHYeCKOro aHaJM3a JJisl PEIICHHUs eCTeCTBEHHOHAYYHbIX 33/1a4.

OIIK-1.2 ITpumensieT

3HaTh:




METOBI TEOPETHICCKOTO U
JKCIEPUMECHTAIEHOTO
HCCIIeIOBaHMs 00BEKTOB,
MIPOLIECCOB, SABJICHUH,
MPOBOJIUT YKCTICPUMEHTHI
0 3aIaHHO¥ METOIMKE U
aHATM3UPYET UX
Pe3yIbTaTHI

MaTeMaTHYeCKHe METOIbI, (U3MUYECKHE 3aKOHBI W BBIYUCIUTEIHHYIO
TEXHUKY IUISl TPOBEICHUsS OKCIICPUMEHTa 110 33JaHHOW METOIHKE
Ymern:

UCIIONIb30BaTh MaTeMaTHYeCKUEe METOAbI, (U3UUECKHE 3aKOHBI U
BBIYHMCIIUTENbHYIO TEXHHUKY JJIsl PEUICHUs] SKCIIEPUMEHTANBHBIX 337134
MIPOBOANTH M3MEpeHHs, 00pabaThiBaTh M IPEACTABIATH PE3YJbTATHI
Baagern:

- HaBBIKAMH TPABWIBHOW SKCIUIyaTallMM OCHOBHBIX IPHOOPOB U
000pyI0BaHUS COBPEMEHHOH (PH3MUECKON IaO0OpaTOpHH;

- HaBBIKAMH OOpa0OTKH, aHAIM3a U WHTEPIPETHPOBAHUS PE3YJILTATOB
9KCIIEPUMEHTA.

4 CTPYKTYPA U COJEP/ KAHUE JUCHUITJINHBI

Kon
Ko HaumeHnoBanue pa3ieioB, TeM U WHHKATOPA
pasi > Ounas gopma 3aouHnas popma JOCTHKEHUS
I BHU/I0B PadoThI
KOMIIETCHIY
HH
Cemecr Yacel Kypce/ Yacol
P "Jlex | Mp. | a6 | CP | cecems | Jlex | Ilp. | Jda6 | CP
Paznea 1. Mexanuka u
3JIeMEHTHI CIIeHAJbHOK 1 111
TEOPHHU OTHOCHTEJIbHOCTH
Kunemarnka u guHaMuKa —
1.1 MOCTYTIATENILHOTO U 1 2 2 4 35 171 0,5 0,5 2 10 OLK.1 2
BpAIIaTeIbHOTO JBUKCHHSI
3aKOHBI COXPaHEHHUS B
MEeXaHHKeE. MEHTBI TEOPUHU -
12 EXaHHKe, Jeme cop 1 2 2 4 | 35 11 05 | 05 6 OIK-1.1,
OTHOCHTENLHOCTH. PaGoTa CHIIbI. OIIK-1.2
MomniHocTs. DHeprus
Pazgen 2. MoJiekyasipHas . "
(ctatucrtudeckasi) pusuka u
TePMOAMHAMHKA
OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOH TeOpHH rasa. ——
2.1 OneMEeHTBI CTaTUCTUYECKOHN 1 2 2 4 6 /1 14 OHK-l. 5y
¢usuku. SIBneHUs epeHoca.
TepmoauHaMuKa
Paznen 3. DiieKTpu4ecTBO U
MarHeTH3M
DneKTpoCcTaTHUECKOe ToJIe. OHK-.1
3.1 [TpOBOHUKY U TUIIEKTPUKH B 1 2 2 4 3 171 0,5 0,5 6 OIK-1.2
DJIEKTPUYECKOM TI0JIE
IToCTOSIHHBIN NEKTPUYECKUI
TOK. Pa3BeTBIICHHBI u. -
32 Ok. T'a3BCTBIICHHBIC 116 1 1 1 4 3 11 05 | 05 | 2 8 OIIK-1.1,
IMpasuna Kupxroda OIlK-1.2
33 MaruuTHOE 1oJIe. | 5 5 4 p " i ] 5 14 OIlIK-1.1,
DJeKTPOMATHUTHASI HHTYKIIUS OIIK-1.2
Paspnen 4. OnTuka, puznka
aTOMa W aTOMHOTO siipa
MexaHuueckue TapMOHUYECKUE ONK-1.1
4.1 koseOaHus. BomHoBoe 1 2 2 4 7 /1 0,5 0,5 14 OIIK-12
JIBHYKCHHE
OIlK-1.1,
4.2 | BonHoBas M KBaHTOBas OITHKA 1 2 2 4 4 171 0.5 0,5 2 14 OIK-1.2
KsanroBas ¢usnka, Gpusuka
43 aToMa, DJIEMEHTHI SJCPHOI . ) 5 ) 4 " 14 OTIK-1.1,
¢busnku u Gusnku OIK-1.2
2JIEMEHTAPHBIX YaCTHII
44 BrinonHeHne KOHTPOJIBHOM "1 10 OIIK-1.1,
) pabotst Nel OIK-1.2




Hroro (6e3 yacoB Ha 1 17 17 34 40 1 4 4 8 110 OIIK-1.1,
MPOMEKYTOUHYIO aTTECTALHIO) OIIK-1.2
DopMa IPOMEKYTOUHOU OIIK-1.1,
aTTecTalluH - YK3aMeH 1 36 171 18 OIIK-1.2

5 ®OH/JI OHEHOYHBIX CPEACTB JJIs1 TIPOBEJEHUS TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTHU "
IMPOMEXYTOYHOMN ATTECTAIIMY OBYYAIOIAXCS MO JUCHUILIAHE

@DOHJ| OLEHOYHBIX CPEACTB Ul IPOBEACHHUS TEKYyLIEr0 KOHTPOJA YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTecTaluu I10
IUCIUIUIAHE: o(opMIIeH B Buae mNpwiokeHus Ne 1 k pabouedl mporpamMme IUCIUIUIMHBI W pa3MeEIIeH B 3JEKTPOHHOM
nHdopmanmoHHo-o0pazosaresnbHoit cpene KpVKT Upl'YIIC, noctynHoii o0y4aromemMycst 4epe3 ero JHYHbIH KaOUHEeT

6 YYUEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE TNCHUTIJIUHBI
6.1. YueOHas 1uTeparypa
6.1.1. OcHOBHAs1 JIMTEpaTypa
ABTOpHI, 3armnasue WsnaTenbcTBO, TOXI Koin-Bo
COCTaBUTEIN 9K3.

Kypc ¢usuxu [Tekcr] : yue6. mocobue aist BY3oB /
6.1.1.1 Tpodumosa T. U. T.U. Tpodumosa, 2014. - 560 c. (BBeneHo M.: Akagemus, 2014 300
OTJIaBJICHUE)

®dwusuka : yueOHoe mocobue s By3os / B. B. ['opnau 109 %
; petensentsl : B. U. Cypukos, K. H. IOraii, 2020. - online
215 c. on-line (BBeneHo ornasienwue). - Tekcr :
3JIEKTPOHHBIN.
6.1.1.2 T'opmaua B. B. http://irbis.krsk.irgups.ru/web/index.php?P2 IDBN=I [Mocksa : FOpaiit, 2020.
BIS&I21DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3E1%3D53%2F
%D0%93%2069%2D199109%3C%2E%3E#page res
ult

Odwusuka : yueonuk / B. U. Jlemunyenko, 1. B. 109 %
Hemumauenko, 2022. - 581 c. on-line (Beeaeno online
ornasieHue). - TEKCT : 3JEKTPOHHBIN

6.1.13 Jlemmmaenxo B. M. | http://irbis.krsk.irgups.ru/web/index.php?P2 I DBN=I Mocksa : THOPA-M,

BIS&I21DBN=IBIS&S21FMT=fullwebr&Z211D=& 2022

C21COM=S&S21ALL=%3C%2E%3E1%3D53%2F

%D0%94%2030%2D864488500%3C%2E%3E#page
result

6.1.2. JlonoJIHUTEIbHASI JINTEpATypa
ABTODBI, 3arnaBue H3narenscTBO, TOI Koi-Bo
COCTaBUTEIIN JK3.

6.1.2.1 Bonbskenmreitn B.C. [CoopHuk 3ama4 no obuemy Kypcy ¢usuku [Tekcr] : CII6.: Kamx. Mup,
yae0. mocobue st BY3o0s / B. C. BonpkeHmTeliH, 2008 226
2008. - 328 ¢ (BBeneHo ornapieHue).

6.1.2.2 Tpodpumona T.W. @duznka B Tabmumax u popmynax [Tekcrt] : yueo.
mocobue st BY3oB / T. U. Tpodgumona, 2010. - 448 | M. : Axagemus, 2010 53
c. (BBemeHo ornaBiecHue).

6.1.3. MeTonnyeckne pa3padoTku

ABTOpHI, 3armnaBue W3parenscTBO, TOA Kon-Bo
COCTaBUTEIH 9K3.

®duznka : METOMIECKUE YKa3aHMsl K TaO0OpaTOPHBIM 100 %

paboTtam st CTYACHTOB BceX GopM o0yueHus online

cneranbHoCcTH 23.05.06 CTpOUTENBCTBO JKENE3HBIX
JIOpPOT, MOCTOB M TPAHCTIOPTHBIX TOHHeNeH / A. B.
UYepanuenko, K. M. Mopos, 2022. - 42 c. on-line. - | Kpacnosipck : KpVIKT
TeKcCT : 3MEeKTPOHHBII. HpI'VIIC, 2022
http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I
BIS&I21DBN=IBIS&S2 | FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3EI1%3D53%2F
%D0%A7%2D49%2D301332000%3C%2E%3E#pag

6.1.3.1 UYepanuenko A. B.



http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%93%2069%2D199109%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%94%2030%2D864488500%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%A7%2D49%2D301332000%3C%2E%3E#page_result
http://irbis.krsk.irgups.ru/web/index.php?P21DBN=IBIS&I21DBN=IBIS&S21FMT=fullwebr&Z21ID=&C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F%D0%A7%2D49%2D301332000%3C%2E%3E#page_result
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¢ result

6.1.3.2

Ou3uKa : 1a00paTOPHBIA IPAKTHKYM C 100 %
MaTeMaTHYECKIMHU MOJIEIISIMH TSI CTYI€HTOB BCEX online
dhopM o0yuenus crermanbHocTH 23.05.05 CucreMsr
obecrieueHns IBUKEHHSI TI0€3/10B, CIIEIHaTbHOCTH
23.05.06 CTpouTenbCTBO KENe3HBIX JOPOT, MOCTOB U
TpaHcropTHeIX ToHHENEH. Y.1 / JI. A. Ky3oBHHKOBa, K .
. i pacHosipek : KpIDKT
KyzoBHuxosa JI. A. K. M. Mopos, 2020. - 106 c.uon—hne. - Teker : I/IpFS?HC, 2(1))20
AIIEKTPOHHBIH.

http://irbis.krsk.irgups.ru/web/index.php?P2 1DBN=I
BIS&I21DBN=IBIS&S2 | FMT=fullwebr&Z21ID=&
C21COM=8&S21ALL=%3C%2E%3E1%3D53%2F
%D0%9A%2089%2D619942%3C%2E%3E#page re
sult

6.1.3.3

Mopo3z K. M. Om3uKa : MeToANYeCKIe yKa3aHus K teKunoHHbM | KpacHosipek : KplDKT | 100 %
3aHATHSAM IS CTYyICHTOB BCeX HOpM 0O0yICHHS IS UpI'VIIC, 2022 online
cneranbHOCcTH 23.05.06 CTPOUTENBCTBO JKEIE3HBIX
JIOPOT, MOCTOB U TPAHCTIOPTHBIX ToHHEeNeH / XK. M.
Mopos, A. B. Uepuanuenko, 2022. - 29 c. on-line. -
TekcrT : 3JIeKTPOHHBIN.
http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I
BIS&I121DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3E1%3D53%2F
%D0%9C%2080%2D600519912%3C%2E%3E#page
result

6.1.3.4

®u3nKa : METOIUYECKUE YKa3aHUs K IPAKTUYECKUM 100 %
3aHATHSAM JUIS CTYJICHTOB BCeX (hOpM OOyUICHHS online
crienuanbHOCTH 23.05.06 CTpOUTENBCTBO KEIE3HBIX
JIOPOT, MOCTOB ¥ TPAaHCTIIOPTHBIX TOHHENEH / A. B.
Yepuuuenko, XK. M. Mopos, 2022. - 22 c. on-line. -
UYepauuenko A. B. Tekcr : 3JIeKTPOHHBIN.
http://irbis.krsk.irgups.ru/web/index.php?P2 I DBN=I
BIS&I121DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F
%D0%A7%2D49%2D816604672%3C%2E%3E#pag

Kpacnospck : Kp KT
HpIl'YIIC, 2022

e _result
6.1.4 TlepedyeHb Y4eOHO-METOAUYECKOT0 o0ecneyeH s /sl CAMOCTOSITeJIbHON padoThl 00yUYaOLIMXCsl 0 JUCHMILINHE
l'opnau B. B. ®uszuka. CamocTosATeIbHAS paboTa CTYyACHTA ! Mocksa : FOpaiit, 2020.] 100 %
yueOHoe mocobue st By3oB / B. B. ['opnau, H. A. online

WBanos, M. B. IInactununa ; per. B. U. Cypukos [u
ap.], 2020. - 168 c. on-line (BBeneHo ornasieHme). -
Tekcr : IeKTPOHHBIH.

6.1.4.1 http://irbis.krsk.irgups.ru/web/index.php?P2 1 DBN=I
BIS&I121DBN=IBIS&S2 1 FMT=fullwebr&Z211D=&
C21COM=S&S21ALL=%3C%2E%3EI%3D53%2F
%D0%93%2069%2D901629%3C%2E%3E#page res
ult
6.2. Pecypchbl HH(OpPMAIHOHHO-Te1eKOMMYHUKAIIMOHHOI ceTH «HTEpHETY
bubmmorexa KpMOKT Upl VIIC : [caiit] / KpacHOsSpCKHN HHCTUTYT KEJIE3HOJOPOKHOTO TPAHCIIOPTa —(hHITHAIT
6.2.1 pI'VIIC. — Kpacuosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxim qocTymna: mociie aBropusaruu. — TeKcT:
JIEKTPOHHBIN.
OnekTponHas oubnmoreka «YMII XKIAT» : anexkrponHo-0nbmmoTeunas cuctema : cadt / ®I'BY IO «YuebHo-
6.2.2 METOIUYECKUH IIEHTP 0 00pa30BaHMIO HA KEJIE3HOJOPOKHOM TpaHCcTopTe». — Mocksa, 2013-2023. — URL:
http://umczdt.ru/books/. — Pexxum mpoctymna: mo moamucke. — TEKCT : DIEKTPOHHBIH.
623 Znanium.com : JIEKTpOHHO-OnOHoTeuHas cuctema : caidt / OO0 «3HAHUYM». — Mocksa. 2011-2023. —
- [URL: http://znanium.com. — Pexxum gocTtyna: mo moamucke. — TeKCT : 3JIeKTPOHHBIH.
(O6pazoBarenbHas mwiathopma KOpaiT : anextponHas oubnmoteka : caiit / OO0 «DIeKTpOHHOE H3AATEIHCTBO
6.2.4 IOpaiit». — Mocksa, 2020-2023. — URL: https://urait.ru/. — Pexxum goctyma: mo moamnucke. — TeKCT :
JIEKTPOHHBIN
Jlasb : anexkTpoHHO-0MbIHOTeUHast cuctemMa : caiit / MizmarensctBo Jlaus. — Cankr-IletepOypr, 2011-2023. —
6.2.5 N
URL: http://e.lanbook.com. — Pexum goctyna: mo moamucke. — TeKCT : 3MeKTPOHHBII.
6.2.6 YHUuBepcuTeTckast OnOIMOTeKa OHJIAMH : AJIeKTpoHHAst OndmoTeka : cait / OO0 «lupekr-Menua». — Mocksa,
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2006-2023. — URL: https://biblioclub.ru/. — Pexxum goctyma: mo nmoamucke. — TEKCT : DIEKTPOHHBIH.

6.2.7

KpacHOsIpCKHiT HHCTUTYT KEIEe3HOJOPOKHOTO TPAHCIIOPTA : [3IEKTPOHHAs HH)OPMAIIOHHO-00pa3oBaTeIbHas
cpena] / KpacHOSAPCKUIT HHCTUTYT KeJIe3HOJ0pOKHOTO TpaHcnopTa. — KpacHosipck. — URL:
http://sdo.krsk.irgups.ru/. — TeKcT: 3J€KTPOHHBIH.

6.2.8

Poccuiickue sxene3nsie qopory : opunnanpHeii caiit / OAO «PXJI». — Mocksa, 2003-2023. — URL:
http:/www.rzd.ru/. — TeKcT: 3JIEKTPOHHBIH.

6.2.9

HarnmonanmsHas 3JIeKTpoHHAs OubmoTeka : henepanbHbIid MPoeKT : caiiT / MunuctepctBo Kynstypsr PD. —
MockBa, 2016-2023. — URL: https://rusneb.ru/. — Pexxum gocrtyma: mo noanucke. — TEKCT : 3IEKTPOHHBIN

6.3. IlporpamMmmHoe oGecneuenrne 1 MHGOPMALHOHHBIE CIPABOYHBIE CHCTEMbI

6.3.1 [lepeyeHn 6a30BOr0 MPOrpaMMHOI0 00ecTIedeHHUsI

6.3.1.1

Microsoft Windows Vista Business Russian, aBTopu3aniioHHbINH HOMep iHeH3nara 6478797627251011, Homep
mensun 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 numen3uii;
or Ne0319100020315000013-00 ot 07.12.2015 — 87 nuueH3uii).

6.3.2 CnieniuaIu3upoBaHHOE MPOrPAaMMHOE o0ecTiedeHue

6.3.2.1

|He MIPEAYCMOTPEHO

6.3.3 NHdopManHoHHbIE CIPABOYHBIE CHCTEMbI

6.3.3.1

KpacHosipckuit eHTp Hay4yHO-TexHHYecKoi nHpopmarmu u oudnmortek (KplIHTUB) : caiit. — KpacHosipck. —
URL: http://denti.krw.rzd. — PexxiM qocTyma : U3 JJOKaJIGHOM CETH By3a. — TEKCT : QIIEKTPOHHBIH.

6.3.3.2

TapaHT : crpaBouyHO-MIpaBoBas cucteMa : 6a3za gaHHbIX / OO0 «UITO «['TAPAHT». — Pexkum mocrtyna : u3
JIOKQJIbHOH CETU By3a. — TEKCT : 3JIEKTPOHHBI.

6.3.33

ABTOMaTH3WPOBAaHHAS CUCTEMa MPaBOBOM MH(GOPMAIIUY Ha kee3HomopokHoM Tpancnopte (B ACIINIKT) :
caiit KoncynprantIlnmroc / AO HUMAC. — Pexxum ocTyna : U3 JJOKaIbHON ceTH By3a. — TEKCT : 3JIeKTPOHHBIH.

6.4 IIpaBoBbIe H HOPMATHBHbBIE TOKYMEHTHI

6.4.1

|He IPEIYCMOTPEHO

7 ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI,

HEOBXOJUMO JJIsI OCYIECTBJIEHUS YYEBHOI'O NPOIECCA O JUCIHUILJIMHE

7.1 Kopmyca A, JI, T, H KpVDKXT UpI'YIIC naxonstcs no aapecy r. KpacHosipck, yn. Hosas 3aps, . 21

7.2 YyeOHble ayIUTOPUU ISl IPOBEAEHUS 3aHSITUN JIEKIIMOHHOTO THIA, 3aHSATHI CEMUHAPCKOTO THIIA, BBIOJHEHUS
KypCOBBIX pa0OT, TPYIMOBBIX W HHIUBUIYaIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOIS WU MPOMEKYTOUHOU
aTTECTAllNM, YKOMIUICKTOBAHHBIC CICIUAIM3UPOBAHHON MEOCNbI0 W TEXHUUYCCKUMH CPEACTBAMH OOyYCHUS
(HOYTOYK, MPOEKTOP, FKPAH), CIYKAIIUMHU YIS TPEACTABICHUS yUeOHON HHPOpMAuU 0oJbIIoNn ayauropun. J{is

MPOBEACHUS 3aHATHH JCKI[OHHOTO THUIIA KMEIOTCS YIeOHO-HATIISIHbIC TOCOOUs (IPE3CHTAIIH).

7.3 [Momemenns U1 cCaMOCTOATENEHOW pabOThI 00YYarOIIUXCsl OCHAIIICHBI KOMITBIOTEPHON TEXHUKOH, MOIKIIOYEHHON
K HHQOPMAIIMOHHO-TEICKOMMYHHUKAITMOHHON ceTH «UHTepHeT», W 00ecmedeHbl IOCTYIIOM B BIICKTPOHHYIO

nHpopManmoHHO-00pa3oBarensHyo cpeny KpXKT Mpl'YIIC.
[Tomemmenus st CaMOCTOSITENLHOM paboThl 00YyJaIOIIUXCSI:
— YUTaJIbHBIN 3a71 OMOIHOTEKH;

|- KoMIbIOTepHBIE Kiacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, JI-404, J1-410, H-204, H-207, T-46, T-5.

8§ METOUYECKHE YKA3AHUA VIS OBYYAIOIUXCA
110 OCBOEHHIO JNCIIUIIJINHBI

Bun yue6HOM
NEeSTENbHOCTH

Opraamzanus ya9eOHOH AeATeIHOCTH 00yJaroerocs

JIeK1IMOHHBIE 3aHATUS Jlekums (ot matmHCKoro «lection» — uTeHWe) — BHJ ayJUTOPHBIX Y4eOHBIX 3aHATHH. Jlekus:

3aKIabIBACT OCHOBBI HAYYHBIX 3HAHWH B CHCTEMAaTHU3MPOBAHHOW, ITOCIEIOBATEIHHOH, O0OOIIECHHOM
(hopMe; pacKphIBacT COCTOSIHUE U ITEPCIIEKTUBBI PA3BUTHS COOTBETCTBYIOMICH 00aCTH HAYKH U TEXHUK,
KOHIIEHTPUPYET BHUMaHHE OOYYarolIMXCsi Ha HanOoJiee CIOXHBIX, Y3JIOBBIX BOIPOCAX; CTUMYJHPYET
MMO3HABATCIIbHYIO AKTUBHOCTH o6yqa101up1xcx.

Bo BpEMS JICKIIMOHHBIX 3aHATHN 06yqa}om1/117105[ JOJDKEH YMETh CKOHICHTPUPOBATH BHUMAHNUE Ha
W3ydYaeMbIX Mpo0JieMaX W BKIIOYHTH B PaOOTy BCE BHIBI MAMSTH: CIIOBECHYIO, OOpa3HYI M MOTOPHO-
JIBUTATEeNbHYI0. [l 3TOTO Bech MaTepHall, U3/IaraeMblid IperogaBaTesieM, 00yJaroneMycsi He00X0IuMO
KOHCIIEKTUPOBaTh. B KOHCIIEKT PEKOMEHIYeTCS BBIHCHIBATH OMpEIeNeHNus, (OPMYIHPOBKH U
JIoKa3aTenbpCcTBa TeopeM, (opmymsl w T.1. Ha momsx KOHCIEKTa CIEAyeT IIOMeYaTh BOIPOCHI,
BBIJICIICHHBIC 06yanOH_II/IMC}I 1A KOHCYyJbTallMK C TPEIoJaBaTCIICM. BBIBO)IBI, IMOJIYYCHHBIC B BHJC
dbopmysn, peKOMEHIyeTcs B KOHCIEKTe IMOMYEpKUBATh WM OOBOAWTH pPaMKOW, 4YTOOBI JIydIle
3anoMuHanuCh. [10oJIe3HO COCTaBUTH KpaTKUM CHOPAaBOYHHUK, COJAEPXKALIUM ONpeAeNieHUs Ba)KHEHIINX
MOHATHH W Hamboiee 9acTto ymorpebnsemble (GOpMyINBl TUCHMIUIMHBL K KakIOH JeKnuu ciemxyer
pa3zobpaTh Martepuall Npeaslayied Jiekuuu. M3ydas matepuan mo y4eOHUKY MU KOHCIIEKTY JIEKIIHH,
cIeAyeT NEePeXOAUTh K CIEAYIOIIEMY BOIPOCY TOJBKO B TOM CJy4yae, KOrJa XOpOIIO YCBOEH
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npenplgymuii Bompoc. Ilpum 3ToM HeoO6XoaMMO BOCHPOM3BOIUTH HAa Oymare BCE PACCyXACHHS, Kak
UMeIoIrecs B y9eOHUKE WINM KOHCIIEKTE, TaK M MPOMYIIEHHbIE B CIIIy MX NPOCTOTHL Psin Bompocos
JUCUUIUIMHBL MOXKET OBITh BBIHECEH Ha CaMOCTOSITeNbHOe uH3ydeHue. Takoe 3amaHue Tpedyer
ONIEPAaTHBHOTO BHINOJHEHUS. B KOHCIIEKTE JIEKIMH HEOOXOJMMO OCTaBUTh MECTO A OCBEICHUS
YIOMSHYTBIX BoOIpocoB. O003HAaYNTh BOMPOCHL, TEPMHUHBI, MaTepHai, KOTOPHIA BBI3BIBAET TPYJHOCTH,
MIOMETHUTD U MOTBITATHCSl HAUTH OTBET B peKOMEHyeMoii aureparype. Eciu camocTosTenbHO He yaaeTcs
pa3obpareCsi B MaTepHane, TO HeoOXOAMMO c(hOpMyIHpPOBaTh BOMPOC M 3aJaTh MPEIOAABATENI0 Ha
KOHCYJIbTAIlMH, Ha IPAKTHYECKOM 3aHITHH

JlabopaTopHsbie
3aHATHSA

Lenpto nabopaTOpHBIX 3aHATUI BBICTyHaeT OOECICUCHHWE NOHMMAaHHS TEOPETHYECKOro MaTepuaia
y4eOHOr0 Kypca W ero BKJIIOUCHHE B CHCTEMY 3HaHUH CTYIEHTOB, ()OPMHpOBAHUE OIEPallMOHATIBHON
KOMIIOHEHTBI TOTOBHOCTH CICIL[HANNCTA, PA3BUTHE PA3TIMYHBIX COCTABISIOIIMX €ro MPOQecCHOHATbHON
KOMIIeTeHTHOCTH. OCHOBO#H 71a00paTOPHOTO MIPAKTUKYMa BBICTYNAIOT THIIOBBIC 331a4H, KOTOPBIE TOJIDKEH
YMETb PelIaTh CIICIHAIKICT B CBOCH MPO(ecCHOHAIBHON e TeIBHOCTH.

[IpoBenenue nabopaTopHON PabOTHI C LIENBIO OCMBICIEHHS HOBOT'O Y4eOHOrO MaTepHasia BKIIOYAcT B
ceOs clieayromue 3Tambl:

- TIOCTaHOBKY TEMbI 3aHATHH H OpeeIeHHe Lean J1abopaTopHOil paboTh;

- oIpeJeNIeHUe MOopsIIKa MIPOBeIeHNs 1a00paTOPHOH PabOThI MIIM OTJEIBHBIX €€ 3TalloB;

- HEIOCPEICTBEHHOE BBHINOJIHEHNE J1a00paTOpHON paboTHl CTyJEHTaMH M KOHTPOJb HpErojaBaTens 3a
XOJIOM 3aHATHI 1 COONIOACHUEM TEXHUKH OE30ITaCHOCTH;

- IOJIBEJICHUE UTOTOB Ja00PaTOPHOU paboThl M (HOPMYIUPOBAHHE OCHOBHBIX BBHIBOJIOB;

- 3aIUTa JTa0OPaTOPHOU PabOTHL

Ha mnepBoM 3aHSATMM IpenojaBaTeNb 3HAKOMUT CTYACHTOB C OOIIMMH IpaBHJIaMd paboTHl B
nabopaTtopud / KOMIBIOTEPHOM Kilacce, TEXHUKOHW 0€30IacHOCTH U CTPYKTYpoi odopmieHHs
JTabopaTOpHON padOTHL. 3HAKOMHUT CTYAEHTa C INPOLEAYPOIl 3aIuThl pabOThl, OOpallacT BHUMaHHE
CTyOeHTa Ha To, 4YTo o¢dopMiIeHHas paboTa JOKHA  3aBepmiaTbesi  (HOPMHUPOBAHUEM
6ubIMorpaduuecKoro Ciucka.

[IpakTrueckue 3aHATUSA

[pakTHueckoe 3aHATHE — BHI AYAWTOPHBIX YUYeOHBIX 3aHSTHM, IelCHANpaBiIcHHas (opMa
OpraHu3ali y4eOHOTO TMpollecca, MPU pealu3alik KOTOpOM oOydarommecs IO 3aaHHui0 M TOJ
PYKOBOACTBOM  TIPETIOABATENs  BBITIONHSIOT —MPAKTHYECKHE 3aJaHusA. [IpakTHYECKHe 3aJaHust
HalpaBJICHB Ha yriyOJeHWe HayYHO-TEOPETHIECKUX 3HAHWN M OBJaIeHHE OIpeNeTeHHBIMH METOIaMH
paboTEI, B TIPOIlECCE KOTOPHIX BHIPAOATHIBAIOTCS YMEHHUS W HABBIKK BBITIONHEHHS TEX WM UHBIX YIeOHBIX
neticTBmii B mamHON cdepe Hayku. [IpakThueckde 3aHATHA PA3BHBAIOT HAYYHOE MEBIIUICHHE W PEYb,
[I03BOJISIIOT MPOBEPUTH 3HAHUS 00YJAIOIINXCS, BRICTYMAIOT KaK CPECTBA OMEPATUBHON OOpaTHOMN CBSI3H;
[[e]Ib MPAKTHYECKUX 3aHATHH — YIIyONsiTh, PAaCHUIMPSTh, IETATH3MPOBATH 3HAHUS, IOIYyYEHHBIE HA
eI, B 0000UICHHOW (opMe ©  COICHCTBOBAaThH BHIPAOOTKE HABBIKOB MPO(ECCHOHATBLHON
e TebHOCTH.

Ha npakTuyeckux 3aHATHSAX TMOAPOOHO PACCMATPHBAIOTCS OCHOBHBIE BOMPOCHI JTUCIIUIIMHEL,
Pa3OHUparoTCsi OCHOBHBIC THIBI 3amad. K KakIOMy MPaKTHIECKOMY 3aHITHIO CJEAyeT 3apaHee
CaMOCTOSITENHHO BHITIOJIHATE JIOMAIITHEE 3aJaHHe M BBIYUHTH JIEKIIMOHHBINH MaTeprall K CIEAYIOmEeH TeMe.
CrcTeMaTHuecKoe BBIMOJIHEHNE JOMAIHUX 3aaHuil 00s3aTeNbHO W SBISETCS BAKHBIM (DakTOpoOM,
CIIOCOOCTBYIONIMM YCIIEITHOMY YCBOSHHIO JTUCIIUIIIAHEL.

Ocoboe BHHMaHHEe CIeayeT obpalarth Ha OIpeleSieHHe OCHOBHBIX TOHSTHHM JIUCIIAIIIAHEL.
OOGyaromMiics TOIDKEH MOAPOOHO pa3bupaTh NPUMEPHI, KOTOPbIE TOSCHSIOT OHSTHS.

[pakTHueckast TOArOTOBKA, BKIIOYaeMas B TPAKTHYECKHWE 3aHATHA, TPEAIONATaeT BBIMOJHEHHE
O0yYarONIMMHKCS  OTAENBHBIX 3JEMEHTOB [0 pacyeTy W aHajiu3y OKOHOMHYECKHX TMOKazaTesei
PE3YNIBTATOB JEATENLHOCTH OPTaHU3AIMH, CBA3aHHBIX ¢ Oyayiiel MpohecCHOHATBHOM AeATETBHOCTHIO

CamocrosiTenbHast
paborta cTyJeHTa

OOyuenne no pucnuiuinHe «®Pu3nka» npegycMaTpuBaeT aKTHBHYIO CaMOCTOSTENBHYIO PadoTy
oOyuaromerocs. Ha camocTositensHyto padoty otBogutcs 40 gacoB mo o4Ho# popme oOyderus u 110
baca 1o 3aouHOW (opme oOyueHms. B pasmeme 4 pabodeld TporpaMMBbl, KOTOPBIA Ha3bIBACTCS
«CTpyKTypa U comep>KaHne TUCIUIUTUHBD», BCE Yachl CAMOCTOSTEINEHON PabOThI pacIMCaHbl 110 TEMaM 1
BOIIPOCAM, a TaKKe yKazaHa HeoOxoammas ydeOHas JuTepaTypa: OOydaloIuiicss n3ydaeT y4eOHBIH
MaTepHuaj, pa3doupaeT MpUMephl U pPenIaeT Pa3sHOYPOBHEBBIE 3a7adll B paMKaX BBIITOJHEHHS KaK OOIIHX
TOMaIIHNX 3aaHul, TaKk ¥ UHANBUAYAIBHBIX gomamHux 3aganuid (MU/13). [Ipu BeImosHEHNN TOMAIITHUX
3amaHmii 00ydJaroIIeMycsl ClIeyeT OOpaTUThCA K 3ajadaM, PEIICHHBIM Ha MPEABIIYNINX MPaKTHYECKUX
BaHATHAX, PEIICHHBIM JOMAIIHUM paboTaM, a TakXkKe K MpuMepaM, IPUBOJUMEIM JIeKTopoM. Ecim 3Toro
OyZeT HENOCTaTOYHO JJIsi BBHINONHEHHS BCEHl pPabOTBI MOXHO JOIOJHHUTENHHO BOCIIOIB30BATHCS
Y9eOHBIMH TIOCOOMSIMHM, TPHUBEICHHBIMH B pasgene 6.1 «YueOHas murteparypa». Ecmm, HecMoTps Ha
M3y4YEeHHBII Marepuall, 3aJaHue BBINOJHUTH HE yIAaeTcs, TO B 00s3aTEJLHOM IOpPsJIKE HEO0OXOIMMO
MOCETUTh KOHCYJIbTALIMIO IPEroJiaBaresisi, BEAyLIEro IMPaKTHYECKUEe 3aHATHS, W/WIH KOHCYJbTAIHIO
exTopa.

/I3 nomKkHBI OBITH BBINOJIHEHBI OOYYAalONIMMCS B yCTaHOBJICHHBIE IIPETOJIaBaTeJIeM CPOKH B

COOTBETCTBMM _C TpeOoBaHusIMH K o¢opmienuto  KP  (tekcToBoil M rTpaduueckod wyacreii),




chopmymupoBaHHbiM B [lonmoxkenun «TpeboBaHuss kK OQOPMIIGHHIO TEKCTOBOM U Tpaduueckoit
mokyMeHTauu. HOpMOKOHTPOIIEY.

OOyuaromemycs 3a04H0ii opMbI 00ydeHns.

OOyuaronuiicst 3a04HON ()OPMBI OOy4YEHHUSI BBIIOJHSET OJAHY KOHTPOJIbHYIO padoty. Homep
BapUaHTa KOHTPOJIBHOW PabOTHI COOTBETCTBYET OBYM IOCIEIHMM ILudpaM ydeOHOro Homepa (mmdpa)
oOyuatomierocst (inbo Menpiie Ha 50, ecnu e nocneanue nudpsl 6oneie 50). Konrponbhas pabora
TOJDKHBI OBITH BBITTOJHEHB! 0OYJarONIMMCS B YCTaHOBJICHHBIE IIPENIOJABATENIEM CPOKU B COOTBETCTBHH C
TpeboBanusaMu K odopmieHuio KP (TekctoBoit m rpadudeckoil dacrteil), chHOpMYITHPOBAaHHBIM B
[Tonoxennmn  «TpeOGoBaHus K  OQOPMIICHHIO TEKCTOBOH ®  Tpaduyeckodl  TOKyMEHTAIWH.
[HOopMOKOHTPOJIBY.

Ilepen BBIMOTHEHHEM KOHTPOJIBHOW PAOOTHI OOYYAIONIMICS TOJKEH HM3YYUTh TEOPETUICCKHUI
MaTepual W pa3o0paTh pEIICHHWsS THUIIOBBIX 3agad, KOTOpbIE NPHBOAATCS B mocobmsx. Pabory
HEOOXOANMO BBINOJNHATh AKKYpaTHO, JIOOBIMH YEpHHMJIAMH, KPOME KpPacHBIX MIM OQOpPMIATH B
IIeKTPOHHOM BHJE. I1py BBIOJIHEHNN PabOThl 0053aTENILHO JOIDKHBI OBITH MOJPOOHBIE BBHIYMCICHUS U
YEeTKHE IOSCHEHUS K peIleHHI0 3anay. PemeHne 3amad  HEoOXOAMMO NPUBOAMTH B TOH Ke
[OCJIC/I0OBATENILHOCTH, B KAKOM OHM JaHbl B 3aJlaHUU C COOTBETCTBYIOIIMM HOMEPOM, YCIIOBHE 3a]ayM
TOJDKHO OBITh IOJIHOCTBIO IIEPENHCAaHO Mepes ee pelleHueM. PelleHne Kakaod 3anadd JI0JDKHO
3aKaHYMBATHCS CIIOBOM «OTBET», €CIIM 3aJlaua ero npeaycMaTpuBaeT.

Oo0yuaromuiics 3204H0i (popMbI 00y4YeHUS BHINOJIHSET:

I ceccus

KP Ne 1 «Mexanuka». 3amgaHusi pa3MemIeHbl B 3JIEKTPOHHOW MH(POPMAIMOHHO-00pa30BaTebHON Cpee
UpI'VIIC, noctymHO# oOyuaromieMycst 4epe3 ero JMYHbIH KaOMHET/B yueOHO-METOIUUECKOM MTOCOOUH:
®duznka [DJIEKTPOHHBIA pecypc]: METOIUYECKHe YKa3aHWs U KOHTPOJIbHBIE 3a/laHusl TI0 BBITOJHEHHIO
KOHTPOJBHOM paboTHI IS CTYACHTOB 3a09HOM (popMbI 00yuerus Y. 1.

ITonroroBska k
9K3aMEHY

[Tpu moAroToBke K 3K3aMeHY HEOOXOJMMO OPHEHTHPOBATHCS HAa KOHCIIEKTHI JICKLUH, padodyro
porpamMMy IUCLUUILIMHBI, HOPMAaTHBHYIO, Y4eOHYI0O W peKoMeHIyemylo sureparypy. OCHOBHOE B
MOATOTOBKE K Clavye dK3aMeHa - 3TO IOBTOPEHHME BCEro Marepuaia AMCHMIUIMHBL. [IpH MOAroToBKe K
c/1aue dK3aMeHa CTY/ICHT BeCh 00beM paboThl JOJIKEH paclpe/essiTh PABHOMEPHO IO JIHSM, OTBEJCHHBIM
1Sl TOATOTOBKH K 9K3aMeHY, KOHTPOJIHMPOBATh KaXK/ABIi EHb BHINOJHEHNE HAMEYCHHON PaOOTEL

Jnst yereImmHoi caavm 9Kk3aMeHa o Juciuruinee «Pusnkay o0ydarolyecs JOJDKHEI IPHHUMATH,
BO BHHMaHUE, YTO BCE OCHOBHBIC KaTErOPHH, KOTOPHIC YKa3aHBI B pabodyeldl mporpamme, HY)KHO 3HATb,
MOHUMATh WX CMBICI M YMETb €ro pPa3bsiCHUTH; yKa3zaHHble B paboyell mporpamme Qopmupyembie
KOMIIETEHIINM B  pe3yJbTaTe OCBOCHHMS JMCUMIUIMHBI JIOJDKHBI  OBITH  IPOJEMOHCTPUPOBAHBI
00y4aloMMCsT; TIPAaKTHYECKUE 3aHATHS CIIOCOOCTBYIOT TOJIyYeHHUIO 00Jiee BHICOKOTO YPOBHS 3HAHUI U,

KaK CJICICTBUC, 0oJiee BBEICOKOM OIICHKU Ha 3K3aMCHEC; TOTOBUTLCA K OK3aMCHY HCO6XO}II/IMO Ha4YuHaATh C
nepBoﬁ JICKIIUHW 1 MEPBOI'0 3aHATUA

Komriutekc y4eOHO-METOIMYECKHX MaTepPHaJOB MO BCEM BHUJIAM Yy4eOHOH JesTeNbHOCTH, IPEAYCMOTPEHHBIM paboueit
MIPOrpaMMO# JUCIIUIIMHBI, Pa3MEIIeH B dJIEKTPOHHOU MHPopMaIrmoHHo-oopazosarensHoii cpeae Kp KT Mpl YIIC, noctymHoi
o0ydaromeMycs 9epe3 €ro JMYHbLA KaOuHeT U DnekTpoHHyIo oubanoteky (95 KpVDKT MpI VIIC) http://irbis krsk.irgups.ru



http://irbis.krsk.irgups.ru/

IIpunoxenue 1 k padoyeil nporpaMmme 1o AUCHUIIHHE
b1.0.11 «®uzuka»

®OH/1I OHEHOYHBLIX CPEACTB
JISl IPOBEACHUA TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH
U MPOMEKYTOYHOM ATTECTANMH 10 AUCHUIIMHE
F1.0.11®Pu3uka



1. O01mme MoJI0KeHuA

®onn oneHouHbIX cpeactB (POC) aABisIeTCs] COCTaBHON YacThIO HOPMATHBHO-METOIUUECKOTO
o0ecrniedeHurs CUCTEMBI OIIEHKH Ka4eCTBa OCBOCHUS 00y4JaloIUMUCS 00pa30BaTeIbHOM MIPOTPAMMEI.

@DoH/  OICHOYHBIX CPEACTB NpPEIHA3HAYCH [UII  MCIOJb30BaHUS  OOYYArOIIUMUCH,
IpenojaBaTensiMy, agMuHUCTpanueil KpVDKT UpI'VIIC, a TakKe CTOPOHHHUMH 00pa30BaTEIIbHBIMU
OpraHu3alMsIMU JUIs OICHUBAHUS KadeCTBAa OCBOCHHUS OOpa30BaTEIbHOM NPOrpaMMbl U YPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yYarONUXCA.

Zamauamu ©OC gaBuaroTCs:

— OLIEHKA JTOCTMKEHHUI 00YJarOIIUXCs B TPOIECCe U3YUCHUS TUCITUTUIMHEI;

— obecrieueHre COOTBETCTBUS PE3YyJIbTAaTOB OOYYCHHS 3ajadam Oynymied npodeccrnoHaabHON
JIEATEIIbHOCTU 4Y€pe3 COBEPILICHCTBOBAHUE TPAAULUMOHHBIX M BHEAPEHUE WHHOBALMOHHBIX METOJIOB
oOyd4eHus1 B 00pa3oBaTeNIbHBIN MTPOIIECC;

— CaMOMOJITOTOBKA U CAMOKOHTPOJIb O0YUAIONIUXCS B IIPOIIECCE O0YUSHUS.

@DoH/T OICHOYHBIX CpeAcTB cHOpMUpPOBAH HA OCHOBE KIIFOUYEBBIX MPHHIIUIIOB OICHUBAHUS:
BaJINIHOCTh, HAaJIE)KHOCTh, 00bEKTHBHOCTh, YPPEKTUBHOCTD.

JInst OLIEHKHW ypOBHS C(POPMHUPOBAHHOCTH KOMIIETCHIIMA HCIIOIB3YETCS TPEXYpPOBHEBAsS
CHCTEMa;

— MUHUMAJIbHBIA YPOBEHb OCBOCHUS, 00S3aTENbHBIN 711 BCceX 00yUaroIUXCsl IO 3aBEPIICHUIO
OCBOEHHUSI 00pa30BaTENLHON MPOTpaMMbl; JaeT O0INee NPEICTAaBICHHE O BHUJAC IEATCIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS OOBEKTOB MNPOPECCHOHATBHON AeATeIbHOCTH,
METOJIOB U AJITOPUTMOB PEUICHUS TPAKTHYECKUX 3a/1a4;

— 0a30BBIi  YpPOBEHb  OCBOEHHUS,  MPEBBIINIEHUE  MHHUMAIBHBIX  XapaKTEPUCTHUK
cOPMUPOBAHHOCTH  KOMIICTCHIIMI;  IMO3BOJSIET  pelmiaTh  TUIIOBBIC  3aJadd, [PUHUMATH
npodeccuoHanbHble M yOpPaBIECHYECKHE pEHICHHWs] 10 M3BECTHBIM ajropuTMaM, NpaBHIaM U
METOIMKaM,;

— BBICOKMM YpPOBEHb OCBOEHHS, MAaKCHMaJbHO BO3MOKHAas BBIPAKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIMI; TPEANOJIAraeT rOTOBHOCTh PEIIATh MPAKTUYECKUE 3aJla4d MOBBIIIEHHOM CJIOKHOCTH,
HETUIIOBBIE 3a/layM, MPUHUMATh MpPO(ecCHOHANbHBIE W YNPABICHUECKHE PEIICHHUS B YCIOBHUAX
HEMOJIHOW ONPEACIICHHOCTH, MPHU HEIOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMAaTUBHOM M METOJIMYECKOM
obecreyeHnH.



Jucuunmna «®usnka» y4acTByeT B (JOPMHUPOBAHUN KOMITCTCHLIUH:
OIIK-1 Crocoben pemars HWHXCHEPHbIE 3aJaud B MPOGECCHOHATBHOM JACSITEIBHOCTH C

2. [lepeyenr KoMIETEHIIUMH C YKa3aHUEM ATANoB UX (popMUpOBaHUS.
[Toka3zaTenu olieHUBaHUS KOMIETEHIINI, KPUTEPUU OIICHKU

HCIIOJIb30OBAHHUEM METOA0B €CTCCTBCHHBIX HAYK, MATCMAaTHUYCCKOI'0 aHaJin3a U MOJACIMPOBaHUA.

IIporpaMMa KOHTPOJIbHO-OLICHOYHBIX MeponpusATHii o4Hasi popma o0yueHus:

Henens

HanmenoBanue
KOHTPOJIBHO-
OLICHOYHOI'O
MEPONPUSITHS

OOBEKT KOHTPOIIS
(moHsITHE/TEMa/pa3 e u T.1I.
JIUCIUTUINHBI )

Kon
HHIUKATOpa
JIOCTHIKEHUS

KOMIIETEHI[UU

HanmenoBanue
OLICHOYHOT'O CPE/ICTBA
(popma mpoBenenuns*)

1 cemecTp

1-2

Texymnii
KOHTPOJIb

1.1 Kwunematnka U JUHAMHKa
MOCTYNaTeNIbHOTO U BpalllaTeIbHOTO
TBUKEHHUS

OIIK-1.1
OIIK-1.2

Jvkrant mo
(MMCBMEHHO)
3amura nabopaTopHOH
paboTs! (YyCTHO)
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

¢dopmynam

3-4

Texymumii
KOHTPOJIb

1.2 3aKkoHBI COXpaHEHUS] B MEXAHUKE.
DJeMeHTHI TEOpUHu
OTHOCHTEJNFHOCTH. Pabora  cmisl
MomHocTs. DHeprus.

OIIK-1.1
OIIK-1.2

JluKTa"HT 1O
(TTMCHMEHHO)
3amura nmabopaTopHOH
paboTsI (YCTHO)
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

bopmymam

5-6

Texymuii
KOHTPOJIb

2.1 OcHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH rasa.
DJIEMEHTBl CTATHCTHYECKOH (DUBHKH.
SIBnenns mepeHoca.
TepmoauHamuKa.

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(MMCBMEHHO)

3amura nabopaTopHOH
paboTs! (YyCTHO)
TectupoBanue
(KOMIIBIOTEpHBIE

TEXHOJIOTHH)

7-8

Texymumii
KOHTPOJIb

3.1  DnekrpocTtaTMdecKkoe  IMOJe.
[lpoBofHMKM ¥  AMDICKTPUKH B
3NIEKTPUUYECKOM HOJIE.

OIIK-1.1
OIIK-1.2

JluKTa"HT 1O
(TTMCBMEHHO)
3amura nmabopaTopHO
paboTsI (YCTHO)
TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

(bopmymam

9-10

Texymuii
KOHTPOJIb

3.2 TIOCTOSHHBIM  3NEKTPHUUYECKHUH
Tok. PasBerBnenHble uenu. [IpaBmna
Kupxroga

OIIK-1.1
OIIK-1.2

Jukrantr 1o  ¢dopmynam
(TTMCBMEHHO)
3amura nabopaTopHOH
paboTHI (YCTHO)
TectupoBanue
(KOMIIBIOTEpHBIE

TEXHOJIOTHH)

11-12

Texymumii
KOHTPOJIb

33 MarautHoe
DIEKTPOMArHUTHAS HHIYKIHS

IoJic.

OIIK-1.1
OIIK-1.2

Jukrant  mo
(TTMCBMEHHO)
3ammura nmabopaTopHO
paboTs! (YyCTHO)
KonTponbHnas
(MMCBMEHHO)
TectupoBaHnue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

(bopmymam

pabora

13-14

Texymumii
KOHTPOJIb

4.1 MexaHuuyeckrue TapMOHUYECKUE
koneOanus. BosHOBOE IBMOKEHHE

OIIK-1.1
OIIK-1.2

Hukrant mo
(TTHCBMEHHO)
3amura nabopaTopHOH
paboTsl (ycTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

dhopmynam

15-16

Texymuii

KOHTPOJIb

4.2 BosHOBas ¥ KBAaHTOBAs OITHKA

OIIK-1.1
OIIK-1.2

Hukrant mo
(IMCBMEHHO)

dhopmynam




3amura nabopaTopHOU
paboTsl (ycTHO)
TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Jukrantr 1o  ¢dopmynam
(TTMCHMEHHO)
Texymuii 4.3 KsaHrtoBas (1)?131/11(5;1, ¢dm3uKa OIK-1.1 3amuTa n1abopaTopHOH
9 17 KOHTPOb aToMa, DIIEMEHTHI SACPHOI (HU3NKH U OITK-1.2 paboTsI (ycTHO)
(hU3UKY IEMEHTAPHBIX YaCTHII. TectupoBanue
(KOMITBIOTepHBIE
TEXHOJIOTHH)
Pazmen 1. MexaHuka M 3JIEMEHTHI
CrielaibHON TEOpUu
OTHOCHTEJILHOCTH
Paznen 2. MonexymspHast CobGecenoBanue (YCTHO)
[MpomexxyTouHa | (cTaTHCTHYECKas) ¢dusnka u OIK-1.1 TectupoBanue
15| 19-20 sl arTecTalys — | TEPMOJAMHAMUKA OHK—l'Z (KOMIIBIOTEpHBIE
3K3aMeEH Pasmen 3. DIEeKTPUIECTBO u ’ TEXHOJIOTHH )
MarHeTusm

Pazmen 4. Onrtuka, ¢usmka aroma u
aTOMHOTO S/Ipa

*(DopMa MMPOBCACHUA KOHTPOJIbHO-OUCHOTHOI'O MEPONPUATHSA: YCTHO, HUCbMEHHO, KOMIIbIOTCPHBIC TEXHOJIOTUH.

IIporpaMmMa KOHTPOJILHO-OLCHOYHBIX MEPONPHUATHIL 3a04Hasi popmMa o0ydyeHust

Henensa

HaumenoBanmue
KOHTPOJIBHO-
OILICHOYHOTO
MEpONpPUATHUS

OOBEKT KOHTPOJIS
(nmonsiTHE/TEMa/pa3aen u T. 1.
JUCHIUTUINHBI)

Kox
HHAUKATOpa
JTOCTHIKEHUS

KOMIICTCHIIUN

HaumenoBanue
OIICHOYHOT'O CPeJICTBA
(popma npoBeneHusT*)

Kypc 1/ycTanoBo4Hasi

13-14

Texymmii
KOHTPOJIb

1.1  Kunemaruka U JIMHAMHUKa
MOCTYNAaTeIbHOIO ¥ BPAIaTEIbHOTO
JIBIDKCHUS

1.2 3akoHBI COXpaHEHHs B MEXAHUKE.
OJeMEHTHl TEOPUH OTHOCHTEIBLHOCTH.
Pabora cuipl. MomHOCTh. DHEPTHS.
2.1 OcHOBBI MOJIEKYJISIPHO-
KHHETHYECKOH TeopHu ra3a. DJIeMEeHTHI
CTaTHCTHYECKOH  (u3uku. SIBneHus
nepeHoca. TepMoguHaMuKa.

3.1 DJeKTpocTaTHIecKoe ToJe.
[IpoBOMHUKNM ¥  AWIJIEKTPUKH B
ANIEKTPUYECKOM TI0JIE.

3.2 IloCTOAHHBIN SMEKTPUYECKUH TOK.
PaszBeTBieHHbIE LeIH. IIpaBuna
Kupxroga.

33 MarunutHoe
DJIeKTpOMAarHUTHAs! WHTyKIHSI.
4.1 MexaHu4yeckue TapMOHHYECKHE
koneOanus. BosHOBOE IBIOKEHME

4.2 BonmHOBas ¥ KBAaHTOBAas ONTHKA

4.3 KsanroBast (u3uka, pU3MKa aToma,
DJIEMEHTBHI SIIEPHON (QU3MKK U (HUBUKH
AJIEMEHTAPHBIX YaCTHII.

IoJe.

OIlIK-1.1
OIIK-1.2

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

3amura nmabopaTopHOH
paboTHI (yCTHO)

23

KonTponbHas
pabota Nel

Pasgenr 1. Mexannka W DJIEMEHTHI
crieruaabHOU TEOpHUH
OTHOCHTEJIbHOCTHU
Paznen 2.
(cTaTHcTHYECKAas)
TEPMOJINHAMHUKA
Pazgen 3.
Mar"HeTusM
Paznen 4. Onruka, ¢usnka aroma u
aTOMHOTO si7Ipa

MonexynspHast
¢dusuka u

DJeKTpUIECTBO u

OIIK-1.1
OIIK-1.2

Kontponbnas
(TMCBMEHHO)

pabora

Kypc 1/3umuss




Paszgenr 1. Mexannka ©u DJIEMEHTHI
CIIeLMAILHOM TECOpUH
OTHOCHUTEIILHOCTH
Paznen 2. MonekymnspHast CobecenoBanue (yCTHO)
IIpomexxyTouHa
(cTatuctudeckasi) ¢usnka u OIIK-1.1 TectupoBanue
23-24 s aTTeCTAIlUs —
SK3AMEH TEePMOJINHAMUKA OIIK-1.2 (KOMITBIOTEpHBIE
Pasgen 3. DIEeKTPUIECTBO u TEXHOJIOTHH )
Mar"HeTu3M
Pasmen 4. Omnrmka, ¢usnka aroma u
aTOMHOTO spa

*opma MPOBENCHUSI KOHTPOJIBHO-OI[CHOYHOTO MEPOIPHUATHS: YCTHO, TMCHBMEHHO, KOMIIBIOTEPHBIC TEXHOIOTHH.

Onucanue nokasaresieil M KpuTeprueB OLEHUBAHUS KOMIIETeHLM .
Onncanne MKaJ OeHUBAHUSA

KonTtponp kauecTBa OCBOEHHUS AMCUMIUIMHBI BKIIOYaeT B ce0sf TEKyIIUA KOHTPOJb
YCIIEBAEMOCTH W IPOMEKYTOUHYHO aTTecTauuio. TeKylmuid KOHTPOJb YCIHEBAEMOCTH U
MIPOMEXYTOUHAsl aTTecTanus OO0y4yarouuxcs MPOBOMATCS B LEISAX YCTAHOBJICHHUS COOTBETCTBHS
JOCTHKEHUHN 00ydaromuXxcs MO3TaTHBIM TPEOOBaHUSAM 00pPa30BATEIBHON MPOTPAMMBI K Pe3yJIbTaTaM
oOydeHus: U GOPMUPOBAHUS KOMIETEHIIUA.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CHUCTEMAaTHYECKOW MNPOBEPKU 3HAHUU,
YMEHHM, HaBBIKOB OOyYaroOlIMXcs. 3ajaya TEKYIIero KOHTPOJIE — OINEpPaTUBHOE U PEryJsipHOe
yIpaBlieHUuEe YIeOHOH NIEeATETPHOCTRI0 00YJaIOMUXCs HA OCHOBE OOPATHOM CBSI3U M KOPPEKTHPOBKHU.
Pe3ynbTarhl OlleHMBaHUS YUUTHIBAIOTCS B BUJIE CPEHEN OLIEHKH MPU MPOBEACHUH aTTECTALNH.

JIyist olleHWBaHUS PE3yIbTaTOB O0YUYEHUS MCIOIB3YeTCS YEThIpeXOaJUIhbHAS IIKAA: «OTIIMYHOY,
«XOpOILIO», «YJAOBICTBOPUTEIBHO», «HEYAOBICTBOPUTEILHO» W/WIM JABYXOaUlbHAs — IIKaia:
«3aYTEHO», «HE 3aUTCHOY.

[lepedyeHb OIIEHOUHBIX CPEICTB, UCIOJIb3YEMbIX JJI1 OLICHMBAHUS KOMIIETEHIMH, a TaKKe KpaTKas

XapaKTepUCTHKA ITHX CPE/ICTB MPUBEACHBI B Ta0IHIIe

HaumeHnoBanue [IpencraBnenue
Ne OILIEHOYHOT'O Kpatkast xapakTepuCTHKa OLIEHOYHOI'O CPEe/ICTBa OILIGHOYHOT'O
cpescTBa cpenctea B POC
[Mepeuens popmyn
| JIMKTaHT 1o CpezncTBO IPOBEPKU 3HAHUSI OCHOBHBIX (DOPMYJI M IIPABHJL. (BOTIPOCOB) 110 Tema
bopmymam MoskeT OBITh HCIIOTB30BAHO JUISI OLIEHKH 3HAHUN 00YJaroIiXCs P
JUCTIUTUTAHBL
CpencTBo, TMO3BOJSIONIEE OLCHUTH yMEHHE 00ydJaromerocs
MMUCBMEHHO W3JIaraTh CyTh IIOCTAaBICHHOM 3aa4y¥, CAaMOCTOSTEIHHO
3amura MIPUMEHSTh CTaHAAPTHBIE METOJIBI PEIICHHUS TIOCTABICHHOH 3aqauun ¢ | TeMbr mabopaTopHBIX
2 nmabopaTopHO HCTIONB30BaHUEM HUMeEIoIIeiicss nabopaTopHOi 0a3bl, MPOBOAMTEH | PaOOT M TPEOOBAHUS K
paboTh aHaJU3 TOIyYEHHOTO pe3ylIbTaTa padoTHL. WX 3aIIuTe
MoskeT OBITh UCTIONB30BAHO AJISI OIICHKH YMEHH, HABBIKOB U (MIJIN)
OTIBITA AEATENbHOCTH O0YJarONIIXCS
N KomriexTs
CpencTBO MPOBEPKH YMEHHH HMPUMEHSTH IONTYYCHHBIC 3HAHUS IS .
KOHTPOJIbHBIX 3a7aHui
KontponsHas peleHus 3aa4 ONpeesIEHHOTO THIIa 110 TeMe WM Pa3Jieny.
3 . . | O TeMaM IUCIMITTHHBI
pabota (KP) MoskeT OBITh HCIIOJIB30BAHO I OIEHKM 3HAHWA W YMEHUH
(He MeHee IBYX
0o0ydJarommxcs
BapHaHTOB)
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHMi, MTO3BOJISIOMIAS
ABTOMATH3HPOBATH  IPOIIC HU3MEpeHUs OBHA 3HAaHUH U
YTHSHD POUCAYDY P P TurmoBsie TECTOBBIE
4 Tecr yMeHHI oOydaromerocs. MoxxeT OBITh HMCTOJNB30BAaHO UIS OICHKH SAMAHIS 110 TeMe
3HAHUWI, YMEHUWH, HAaBHIKOB © (WIM) OIBITa JEATEIEHOCTH
oOyJaromuxcs
CpeIncTBO KOHTPOJIS HAa MPAaKTHYSCKOM 3aHSITHH, OPraHH30BaHHOE
KaK CrenuaibHas Oecefa MpernoaaBareis ¢ 00yJaronuMcs Ha TEMBIL, Bolpock! 1o
CBSI3aHHBIE C H3Yy4YyaeMOW JUCHUIUIMHOW, M pacCyMTaHHOE Ha P
5 CobecenoBanne . TeMaM/paszzenam
BBISICHEHHE OO0BeMa 3HaHUIl O00yJaromerocss Mo OMpeAeICHHOMY [ —
pasneny, TeMe, mpobiemMe | T.II.
MoskeT OBITh UCTIOIH30BAHO IS OTIICHKU 3HAHUH 00y4JaronInxcs.
Ilepeuens
CpencTBo, MO3BOJAIONIEE OLEHUTh 3HAHUS, yYMEHHS, HAaBBIKOB H
TEOPETHIECKHUX
(wim) omBITa AEATENTFHOCTH 00YYAIOIIEToCs 0 AUCIUIIIIHE.
6 OKk3aMeH N . BOTIPOCOB H
MoskeT OBITh HCITOIF30BAHO JUIS OIICHKH 3HAHHW, YMCHUH, HABBIKOB N
MPAKTHICCKUX 3aIaHUI
1 (WIH) OIBITA IESTEIBHOCTH 00YYaIOIIHXCSI
(OueToB) K 9K3aMeHy




Kpurtepun u mkaapl oeHMBaHUS KOMIIETEHIUH B pe3yJibTaTe M3yYeHHUs JMCHUIJIMHBI TIPU
NMPOBeIeHUM NMPOMEKYTOUHOI aTTecTaunu B gopMe 3aueTa U IK3aMeHa,
a TaK:Ke IIKAJI1a 1715 OlleHUBAHNUS YPOBHSI OCBOCHHSI KOMIIeTEHIIUMH

IIIxane1 olileHUBaHUS

Kpurepun onieHnBanus

YpoBeHb
OCBOCHUS
KOMIETCHIMI

«3a4YTCHO»

«OTIUYHO

OOyyaromuiicsi NpaBUJIbHO OTBETHUJI Ha TEOPETHYECKHE BOIIPOCHI.
[lokazan ominMuHBIE 3HaHMS B paMKax YydeOHOro MaTepuana.
IIpaBUiIbHO BBIMONHUN IMpakTHdeckue 3anaHus. Ilokazan oTauuHBIE
YMEHHS M BJIaJCHHUsI HABBIKAMHU MMPUMEHEHHS TTOJyYEHHBIX 3HAaHUH U
YMEHHH TIpH peUlIeHHuH 3a7ady B paMKax ydeOHOro Marepuaia.
OtBeTHI Ha BCE JONOIHUTEIbHBIE BOIPOCHI

Bricokui

«XOPOILIO»

OOydatommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTnueckue Bompochl. [lokazam xopomme 3HAHUS B paMKax
yue6Horo Mmarepuana. C HeOONBIIMMH HETOYHOCTSIMH BBITONHUII
npakTHdeckue 3amaHus. [lokasanm Xopolnue yMEHHsS M BIaJCHUS
HaBBIKAMHM IIPUMCHCHUS [OJYYCHHBIX 3HAHUH M YMEHUH NpH
pelieHn 3amad B paMKax ydeOHoro wmarepuana. OTBeTmn Ha
OOJIBIIMHCTBO JIONIOJHHUTEIHHBIX BOIPOCOB

bazoBrrit

«YZOBJIETBOPHU
TEJIbHO»

OOyyaromuiicst ¢ CyLIECTBEHHBIMH HETOYHOCTSAMH OTBETHJI Ha
TeopeTndeckue Bompockl. Ilokaszan ymoBiaeTBOpUTENbHBIC 3HAHUSA B
pamkax ydeOHoro matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIMOJIHWI TIpaKkTHUecKkue 3ajgaHud. [lokasan yqoBIETBOPUTENBHBIC
YMEHHUS U BJIaJeHHUA HaBBIKAMU NPUMEHEHMS NOJIYYECHHBIX 3HAHUIl U
YMEHHH TpH pEIICHHH 3aJad B paMKax yd4eOHOro MaTepHaia.
JlomycTusi MHOIO HETOYHOCTEH NpU OTBETE HA JOIMOJIHUTEIbHbBIE
BOIIPOCHI

MuHUMaIbLHBIN

«HC

3a4TCHO»
«HCYAOBJICTBO

PUTCIBHO»

OOyuaromuiicss mpH OTBETE HAa TEOPETUYECKHE BOMPOCH M TPH
BBIIOJTHEHNHM  NPAKTHYECKUX  3aJaHUH  NPOAEMOHCTPHUPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHWH W yMEHHWH NPH PEUICHHH 3a/1ad B
paMkax ydeOHoro Mmarepuana. IIpm oTBeTax Ha JONOJHHUTEIbHBIC
BOIPOCHI OBLIO JOMYIIEHO MHOXKECTBO HEMPABUIBHBIX OTBETOB

Komnerenuu
HE
c(OpMHUPOBAHBI

KpI/ITCpI/II/I M MIKajJa OOCHHMBAaHUW OK3aMCHA (‘laCTb «TCCTOBBIC 38.,HaHI/I$I)>)

[ITkasa oLleHUBaHUs Kpurepuu onieHuBaHust

OOyuarommiicst BepHO oTBeTHs1 HA 90 — 100 % TecTOBBIX 3agaHUil TPH
«OTIMIHO»

TIPOXOXK/ICHUH TECTUPOBAHUS

OOyuarommiicst BepHo oTBeTms1 Ha 80 — 89 % TecTOBBIX 3ajaHMil TIPU
«XOPOIIOY 3a4TEHO

TIPOXOXJICHUH TECTUPOBAHHUS

OOyuarommiicst BepHo oTBeTws1 Ha 70 — 79 % TecTOBBIX 3aJaHHMN TPH

«YZIOBJIETBOPHUTEIILHOY
TIPOXOXJICHUH TECTUPOBAHUS
OOyuarommiicst BepHO OTBETHI Ha 69 % M MeHee TeCTOBBIX 3aJaHUi MpH
«HE YIOBJIETBOPUTEIHHO HE 3a4TCHO
NPOXOKIACHUHN TECTUPOBAHUS

Kpurtepuu u mkaiabl OeHUBaHUS Pe3yJIbTATOB 00yUYeHHUs PH NPOBEIeHN U

JIUKTaHT 1o GpopMynam

TEKYIIEro KOHTPOJIA YCIIEBAECEMOCTH

Hecsate GopMyi, 3a KaKIbI TpaBUIBHBIN OTBET oauH Oami. IlepeBoa B 4eThIpexOATIbHYIO
CHCTEMY IPOMCXOUT CIETYIOIIUM 00pa3oM:

Ywciio HaOpaHHBIX OaJUIOB OrneHka
20 GamioB «OTJIUYHO)
16-19 6ayuioB «XOpOILO»

10-15 GamnoB

«YAOBJICTBOPUTCIILHO»

Menbie 10 6amios

«HCYHOBJICTBOPUTCIBHO»

3ammTa 1a60paTOpHON PaOOTHI

IIxana oneHUBaHUS

Kpurepuu onieHuBaHMsI

«OTIIMYHO»

JlaGoparopHast paboTa BBIMONHEHAa B 00O3HAYEHHBIH MPETNoJaBaTeNieM CPOK, MACHMEHHBIH
oTdeT Oe3 3aMevaHuni.
JlaGopatopHast paboTa BBIMOJHEHA OOYYAIONIMMCS B TIOJHOM O0BEMe C COOIIOJCHHEM
HE00X0IMMOH mociiefoBareabHOCTH. QOyJaronmiics padboTaa NOJTHOCTHIO CaMOCTOSTEIBHO;




TOKa3an HEOOXOJUMBIC ISl MPOBEACHHUS pabOThl TEOpPETHYECKHE 3HAHWS, NPAaKTHYECKHEe
yMeHHs M HaBbIKH. Pabora (oTuer) odopmileHa akKypaTHO, B HamOoJiee ONTUMAalIbHOW JUIs
(UKcaly pe3yapTaToB opme

«XOPOIIO

JlabopaTopHass paboTa BBIOJHEHA B O0O3HAYEHHBIH IPEMONABaTENICM CPOK, MHCHMEHHBIHN
OTYET ¢ HEOOIBITUMHY HETOUCTAMH.

JlabopaTopHass paboTa BBIIIOJHEHA OOYYAIOUMIMMCS B IIOJHOM O0OBEME M CaMOCTOSITENBHO.
JlonyIeHbl OTKIIOHEHHST OT HEOOXOAUMOI MOCIIeJ0BATEIbHOCTH BBIMOIHEHUSI, HE BIIUSIOIIHIEC
HA MPaBWILHOCTh KOHEYHOTrO pe3yjbrara. PaboTa mOKa3plBaeT 3HAHUE OOYYArOLIMMCS
OCHOBHOTO TEOPETHYECKOTO Marepuaia W OBIAJCHHE YMCHUSIMH, HEOOXOAUMBIMH JUIs
CaMOCTOSITENIbHOTO BBIMOJHEHHUs paboThl. JlomylieHbl HETOYHOCTH W HEOPEKHOCTh B
0(OPMJICHUH PE3yJIbTATOB pabOTHI (0TUETA)

«YyHAOBJICTBOPUTCIILHO»

JlabopaTopHast paboTa BEIIOIHEHA C 3aJeP)KKOH, MMCHbMEHHBIH OTYET C HEOYeTaMH.
JlaboparopHast paboTa BbINOJHSAETCS M odopmisieTcss 0OydaromMMCsl INPU TOCTOPOHHEH
nomomy. Ha BbImonHeHne paboTHl 3aTpauMBaeTcss MHOTO BpeMeHd. OOydvarommics
MOKa3bIBaeT 3HAHHUA TEOPETUYECKOT0 MaTepuana, HO HCIBITBIBAECT 3aTPyAHEHHE IIpU
CaMOCTOSTENILHOM paboTe C HCTOUHMKAMH 3HAHUU WM Npudopamu

«HCYAOBJICTBOPUTECIIHLHO»

JlaboparopHas paboTa He BHIITOJIHEHA, TMCHbMEHHBIH OTYET HE MPECTaBIICH.

Pe3ynbraThl, mosy4eHHbIE 00YYarOIIMMCS, HE MO3BOJISIOT CHeNaTh MPaBUIIBHBIX BHIBOJIOB U
MOJHOCTBIO  PAacXoJiTCs C TIOCTaBIEHHOW wenblo. [loka3piBaeTcsi IUIOXO€ 3HAHUE
TEOPETUYECKOr0 MaTepuajla U OTCYTCTBUE HEOOXOAUMBIX YMCHUIH.

JlabopaTopHass paboTa HE BHINIOJNHEHA, Yy YYamIeroCs OTCYTCTBYIOT HEOOXOIWMBIE [UIA
NPOBEJICHHUsI pabOThl TCOPETHYCCKHE 3HAHUSI, IPAKTHYCCKHE YMEHHS  HABBIKU

KonTponbHast padota

IlIkana oneHUBaHUS

Kputepuu oneHuBaHus

OO0y4JarolHiics MOJTHOCTHIO M MPABHIILHO BBIMIOJHUI 3aJaHHE KOHTPOJIbHON paboThl. [Tokazan

«OTIHYHOY» OTJIMYHBIC 3HAHHWS W YMCHHUS B paMKaX YCBOCHHOTO y4eOHOro marepuana. KOHTposbHas
paboTta odopMIeHA aKKYpaTHO M B COOTBETCTBHH C MPEIBSIBISIEMBIMU TPeOOBAHUAMHU
OOyJarommiicss BBHIIOJIHWI 33aJaHWE KOHTPOIBHOW paboOTHl ¢ HEOONBIIMMH HETOYHOCTSMHU.

«XOPOTIIOY [Mokazan xopomme 3HaHWSA M YMEHHS B paMKaxX YCBOGHHOTO y4deOHOro Mmarepmaina. EcTe

HEIOCTATKH B 0(hOpMIICHHH KOHTPOJIBHOH paboThl

«YJLOBJIETBOPUTEIIBHO

OOyuaromuiicst BBIIOJIHII 33JaHIE KOHTPOJILHON pabOoThI C CyIECTBEHHBIMH HETOYHOCTSIMH.
[Tokazan ynOBIETBOPHUTENIbHBIE 3HAHMS W yMEHHS B paMKaX YCBOCHHOTO Y4YeOHOTrO
Marepuasia. KauecTBo oopMiieHHsI KOHTPOIbHOW pab0Thl UMEET HEJIOCTATOYHBIH YPOBEHb

«CHCYAOBJICTBOPUTEIILHO»

OOyuaromuiicsi He BBIIOJHWI 3aJaHusl KOHTPOJBHOHW palboThl, NpH 3TOM TMPOSBUII
HEJOCTaTOYHBIM YPOBEHb 3HAHUI U YMEHUM

KpI/ITepI/II/I 1 IIKaJIa OOCHHUBAHUA TIPU CO6CCCI[OBaHI/II/I

[IIkana oneHUBaHUS

Kpurepun onennBanus

«OTIIUYHO)

«XOPOIIIOY

«YHAOBJICTBOPUTCIILHO»

I'myGokxoe u mpodHOe ycBOEHHE MporpaMMHOro marepuana. [lomHsre,
TI0CIIeI0BaTENIbHBIE, TPAMOTHBIE 1 JIOTHYECKH M3JIaracéMble OTBETHI IPH
BUOM3MEHeHnH 3ananust. OOydarommiics CBOOOAHO CIIPABISIETCS C
MOCTaBJICHHBIMH 3aJauaMH, MOXKET 00OCHOBATh HPUHSATHIC PEIICHHUS,
JNEMOHCTPHPYET BJIAJCHHUE PA3HOCTOPOHHUMHM HAaBBIKAMHU H IIPHEMaMH
BBINOJIHEHHS IPAKTHYECKHUX padoT

3HaHME NPOrpaMMHOIO MaTepuaja, IpaMOTHOE U3JI0OKEHUE, 0e3
CYILIECTBEHHBIX HETOYHOCTEHl B OTBeTe Ha BOIPOC, INPaBHIBHOE
NPUMEHEHHE TEOPETHYECKNX 3HAHWH, BIAJEHHE HEOOXOAUMBIMU
HaBBIKAMH TIPH BHIIIOJTHEHUH IPAKTHYECKUX 3a/1a4

3a4TCHO

OOyuarommiicst 1eMOHCTPUPYET YCBOEHHE OCHOBHOTO MaTepHaIIa, TIPH
OTBETE JIONYCKAIOTCSI HETOYHOCTH, TMIPH OTBETE€ HEJOCTATOYHO
MIpaBWIbHbIE (OPMYIMPOBKH, HApyIIEHHE II0CIEI0BATEILHOCTH B
W3JIOKEHUN ITPOTPaMMHOI0 MaTepHaia, 3aTPyIHEHUS! B BBIOJIHECHUU
MIPAaKTHYECKUX 3aJaHUH

Cnaboe 3HaHWE NPOTPAMMHOTO MaTepHajia, IPH OTBETE BO3HUKAIOT
omnOKH, 3aTPYTHEHUS IPU BHIOJIHEHNH NPAKTHYECKUX PadboOT

«HCYIOBJIETBOPU-
TCJIIBHO»

He ObUIO TMONBITKH BBINOJHHUTH 3aJaHuC, OTKa3 B OTBETC Ha

HC 3a4TCHO o
TTOCTAaBJICHHBIU BOIIPOC

KpI/ITepI/II/I 1 1IKaJila OOCHUBAHUA TCCTUPOBAHUA ITPHU TECKYIIEM KOHTPOJIC

IIxana oneHUBaHUS

Kpurepuu onieHUBaHus

«OTIIUMYHO»

«XOPOLIO»

OO6yuatommiics BepHo oTBeTHN Ha 90 — 100 % TecTOBBIX 3aJaHMiA
IIPU IPOXO0’KIEHUH TECTUPOBAHHUS

«3aYTCHOY " =
OOyyaromuiicst BepHo oTBeTHI Ha 80 — 89 % TecTOBBIX 3a/aHuil Mpu

MPOXOKACHUUN TECTUPOBAHUSA




«YHAOBJICTBOPUTCIILHO»

OOyu4atommiicss BepHO oTBeTII Ha 70 — 79 % TeCTOBBIX 3aaHUil IPU
MIPOXOKJICHUH TECTUPOBAHUS

YAOBJICTBOPUTCIILHO» IIpU TPOXOKACHUU TCCTUPOBAHUA

«HE OOyuJaronmiicss BepHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aTaHUil
«HE 3aYTECHOY

3. TunoBble KOHTPOJIbLHbIC 32IaHUS UJIM MHbIE MAaTePUAJIbl, HEO0XOAUMbIE
JJIS1 OLEHKH 3HAHMI, YMEHHM i, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETEHIMI
B IIpolecce 0CBOCHUA 00pa30BaTeIbHOM POTrPAMMBI

3.1 TunoBbie KOHTPOJIbHBIE 32IaHUS HA TUKTAHT 10 opmyJiam

Hwxe mnpuBesensl oO0pa3mbl TUNOBBIX BApUAHTOB  JUKTAHTOB Ha 3HaHWe  (OPMYII,

MIPEyCMOTPEHHBIX pabodeil MporpaMMOi TUCITUTITHHBI

Obpaszey munosozo eapuanma OUKMaHma no opmynam
no pasoeny 1 «Mexanuka u s1emeHmyl CReYUaIbHOU MeoOPUU OMHOCUMENTbHOCHIUY

[penen anutenbHOCTH KOHTPOJIS — 30 MUHYT.
[IpennaraemMoe KoIU4YECTBO 3aaHUH — 16.

V)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

CpenaHsist CKOPOCTh JBHKECHUS

MrHoBeHHOE yCKOpEeHHE

CKOpoCTh U PaBHONIEPEMEHHOM JIBUKEHUU

Kunemarndeckue ypaBHEHUS! paBHOIIEPEMEHHOTO BPAIATEIEHOTO ABHKEHHUS
CooTHoILIEHNE MEX Y IMHEHHON U YIJIOBOM CKOPOCTAMU

Bropoii 3akon HeroTona

Cuna TpeHusl CKONbXEHHUS

BekTop konmuecTBa OBIKEHUS (MMITYJIbCa) TOUKH

MoMEHT cuibl, IEHCTBYIOIIEH HA TEJIO OTHOCUTEIBHO OCH BpalllCHHUs
Bropoii 3ak0H IMHAMUKH JUIs BpallaTeIbHOTO JBUXKCHUS

3aKOH COXpaHEHUsI MEXaHUYECKOH 3HEPTHU

Pabota mpu BpamaTeIbHOM JIBUKESHUU

Mo1uHOCTB

KuneTtnueckas sHEprys BpalaTeIbHOTO JIBUXKEHUS TENa

3aKOH COXpaHEHUS UMITYJIbCa

MOoMeHT UMITyJIbCa BPALAIOIIEroCs TeNa

Obpaszey munosoco eapuanma OUKMaHma no )opmynam
pazoeny 2 «Monexkynsapnas (cmamucmuieckas) u3uka u mepmoOUHAMUKAY

[penen nnurensHOCTH KOHTPONS — 10 MUHYT.
[Ipennaraemoe koau4ecTBo 3aJaHuit — 15

1.

kR wh

OcnoBHoe ypaBHenne MKT

KuHernueckas s3HEprus TEIIOBOTO JBHIKEHHUS OJTHON MOJIEKYJIbI U/ICalIbHOTO ra3a
YpaBuenne Menaeneena - Knaiinepona

IIepBoe Ha4yayI0 TEPMOIUHAMUKH

YpaBHEHME TOJIUTPOIIBI

OmnpenerneHue creneHel CBOOOIBI MOJIEKYIIbI

Obpaszey munosoco eapuanma OUKMaHma no )opmynam
no pazoeny 3 «Dnexmpuuecmeo u MacHemu3m»

Ipenen nnurensHOCTH KOHTPONS — 20 MUHYT.
[Ipennaraemoe koanuecTBo 3agaHuit — 20.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

3axoH Kynona.

HanpspkeHHOCTD 3JIeKTPOCTATHUECKOT0 TI0JIsl TOYEUHOT O 3apsiia
[ToTeHuMan 31eKTPOCTATUUECKOTO OIS

OOBeMHas INIOTHOCT YHEPTUH AIEKTPOCTATUIECKOTO TTOJIS.
PaboTa 37meKTpoCcTaTHIecKoro MoJIs 0 TePEMEICHHUIO 3apsia.
DopMyiia CBA3U MEXy CUJIOBOM U S3HEPIeTUYECKOM XapaKTEPUCTUKAMU 3JIEKTPOCTaTUYECKOTO T10JIA.
Teopema Octporpajackoro - I'aycca

OIEeKTPOEMKOCTh KOHJIEHCATOpa

Cuia Toka

ConpoTuBjeHHE IPOBOIHUKA

OJIC raqbBaHUYECKOTO dJIeMEHTa



12) 3axoH [[xoyns — Jlenna

13) ITone3Hast MOUTHOCTE B LIS

14) 3axoH OMa A7 HEOJHOPOJHOTO YJ4acTKa LeTn
15) 3axoH buo-Casapa-Jlannacca

16) Cuna Ammepa

17) Cuna Jlopenma

18) MarauTHbIH OTOK

19) 3aK0H 3JIEKTPOMAarHUTHON HHIYKIUU

20)  DHeprus MarHUTHOTO IIOJIS

Obpaszey munosozo eapuanma OUKMaHma no opmynam

no pazoeny 4 «Onmuxa, u3uxa amoma u amomMHo20 0pay»
[penen AnUTENbHOCTU KOHTPOIA — 20 MUHYT.
Ipemaraemoe koau4ecTBO 3a1anuii — 20.

1) ®opmyina Tomcona

2) JnrHa BOJIHBL

3) [MoxHas sHEPTHUs HIEKTPOMArHUTHOTO KOJIEOATEILHOTO KOHTYPa
4) Jo6poTHOCTE KONIE0aTENFHOTO KOHTYpa

5) CKOpPOCTB AIIEKTPOMArHUTHBIX BOJH B CPEZe

6) YpaBHEHHE TUIOCKOW BOJTHBI

7 YcnoBue nHTEPPEPESHIMOHHOTO MaKCHMyMa

8) ®opmyna 1upaKIIOHHOW PEIICTKH

9) 3akoH Masroca

10) YaensHOE BpallleHue

11) Paguyc 308 @penens

12) Dueprust GoToHA

13) Wmnynbce ¢potona

14) 3akon Credana — bonbumana s usnydenuss AUT

15) 3akoH cMenienus Buna

16) YpaBHeHue DUHMITEHHA 111 BHEmTHeTo (hoTtoddderra
17) Tpertuit noctynar bopa

18) CepuanbHas GpopMyia st BOJOPOAONOI00HEIX aTOMOB
19) Jnuna BosHbl e bpoiis

20) DHeprus CBsI3U sipa

3.2 TunoBbie KOHTPOJIbHBIE 32IaAHUS JJISl 3AIIUTHI JJA00PATOPHBIX PadoT

Huxe npuBeneHs! 00pasiibl TUIOBBIX BApUAHTOB 33/JaHUN JUISl MPOBEACHUS 3allUT Ja00paTOPHBIX
paboT, IpeayCMOTPEHHBIX pabouell mporpaMMon AUCHUIUINHBI

Obpaszey munosoco eapuanma 3awumsi 1abopamoproti pabomol Nel.l «/leudsxcenue ¢ nocmosHHbIM
VCKOpeHUueM»
Lenb paboTHI: SKCIIEPUMEHTAILHOE OTIPE/IeTICHNE YCKOPEHHUST CBOOOTHOTO MaICHUS Tella Ha TIOBEPXHOCTD
3emun.
KoHTpoIibHBIE BOITPOCHI
Ou3ndeckuii CMbICT yCKOpPEHHUs: cBOOOAHOTrO majneHus. OT 4ero 3aBHCHUT ero uucioBoe 3HaueHue? Kax
HaIlpaBJIEHO YCKOPEHUE CBOOOIHOTO MajeHus?
3anumute u chopMyaupyiiTe 3aKk0H BceMUpHOTO TATOTEHUS.
Onummre XapakTep IABM)KCHHS Tejia, OpPOIMIEHHOrO TMOJ YIJIOM K TOPHU30HTY. UTO Takoe TpaeKTOpHs
JBUKCHHUSI, KaKasi TPAeKTOpHUs JTBUKECHHSI, pACCMATPUBAEMOT0 B JaHHOM padoTe?
JlaiiTe ompeneicHHe pPABHOIEPEMEHHOTO JBMKCHHS. 3alAIIUTe KHHEMATHYCCKHE YpaBHEHHUS IS
PaBHOTIEPEMEHHOTO JIBIDKEHUS B TOJI€ TsHKeCTH 3eMiu. [loscHHUTE BETWYMHBI, BXOMSIIME B JaHHOE
YpaBHCHHE.
BriBequTe pacuetHyo Gpopmyny.

Obpazey munogozo gapuanma sawumaol 1abopamopuoi pabomol Nel.2 «/leusicenue mena noo
Oeticmeuem noCMOSHHOU CUTbLY
[{enb paboTHI: HcCIeIOBATh ABMKEHUE Tella MO IeHCTBUEM OCTOSIHHON CHIIBI C TIOMOIIBIO
KOMIBIOTEPHON MOJEIH.
KoHTponbHbIE BOIPOCH
ChopmynupyiiTe U 3aMUANTUTE 3aKOHBI JUHAMUKH.



JlaiiTe onpeneneHue Macce Teaa, MHEPTHOCTH Tella.

VKaxute NpUYMHBI BOZHUKHOBEHUS CWIbl TpeHHs. OMNpenenute TOUKY HPUIOKEHUs, HalpaBlICHUE,
YHUCJICHHYIO BEJIMYUHY CUIIbI TPEHUSI.

Kakue cumbl TpeHHs MOTYT TposBIATHCA? Kak paznuvarorcst KodpQOUIMEHTHl TPEHUS CKONBKCHUS H
TPEHUS TTOKOA?

JlokaxxuTe MaTeMaTHYeCKH, 9YTO KOA(P(GUIIMEHT TPEHUs TeNa M0 HAKJIOHHOW TIIOCKOCTH PaBEH TAHTEHCY
yrila HaKJIOHA 3TOM MJIOCKOCTH.

Obpaszey munosoco eapuarnma 3awumsl 1abopamopHot pabomol Nel.4 «Momenm unepyuu meepooco
mena»
Ilens paboThI: 3KCIIEpUMEHTAIBHAS TTpOoBepKa TeopeMsl [lITelinepa.

KoHTponbHbBIE BOIIPOCHI
Yro Ha3bIBaeTCS, MOMEHTOM MHEPLUU MaTepUaIbHOM ToukH, Tena? Kakos ero ¢pusnueckuii cmbici?
Yro HazpIBacTCA, BpallalOIMM MOMEHTOM? B Kakux eIuHuIax OH U3Mepsercs?
VYTri10BO€ yCKOPEHUE, €T0 CBSI3b C INHEHHBIM YCKOPEHUEM.
Teopewma lllteitHepa, 1aTh onpeaeneHue, 3anucarb Gopmyiy.
BbiBecTH 13 OCHOBHOT'O YpaBHEHMsI BpaIlaT€IbHOTO ABUXEHUS (M = Je) COOTHOLIEHUS
M, ¢ Ji _ &
(7—=—")u(—=—).
M, s, J, &

Obpazey munogozo sapuanma sawumuol 1abopamopuoi pabomoel Ne2.l «Aouabamuueckuti npoyeccy
Lenb paboOTHI: M3y4YEHHE TEIUIOBBIX MPOIECCOB B UACATHHOM ras3e; SKCIEPUMEHTAIBHOE MOITBEPKICHUE
3aKOHOMEPHOCTEH  aJuabaTMYecKoro IpoLecca; SKCIEPUMEHTAIbHOE ONpeAeieHHe IoKa3aTels
annabaThl, KOJIMYECTBA cTereHeld CBOOOIbI M CTPYKTYpPbI MOJIEKYJI I'a3a B IaHHON MOJIEIIH.

KoHTponbHbIE BOIIPOCHI
Jaiite onpeseneHue BuaaM TEIUIOEMKOCTH BellecTBa. Kakue TernnoéMKOCTH pa3IndaoT y ra3os?
3anumure ¥ chopMyIUpyiTe IepBOE HA4YAI0 TEPMOAMHAMUKH JJIS pa3IMYHBIX H30IPOLIECCOB.
Jaiite onpesenenue aanadaTUuecKoro npouecca. anuinTe A HEro NepBoe Hayajlo TEPMOJINHAMUKH.
3anumure ypaBHEHUE COCTOSIHHME U1 alnabaTH4ecKoro rnpouecca. BelBeuTe JaHHOE ypaBHEHHE.
Uro Ha3bpIBaeTCsA YMCIOM CTEleHel cB0OObI MOJIeKyJibl raza? Kakoe oHO MoxeT umeTh 3HaueHusa? Kak
OIpEJIeJINTh MOCTOSHHYIO aauadaThl, MOJSPHYIO TEMJIOEMKOCTb IPHU MOCTOSSHHOM 00bEME, MOJSPHYIO
TETJIOEMKOCTh TIPU MIOCTOSTHHOM JaBJICHUU 110 YUCITY CTeNeHel CBOOOIbI?

Obpaszey munosozo eapuanma 3awumsl 1a6opamopHol pabomwl Ne3. 1 « Inekmpuyeckoe noie mouyeuHulx
3apsa0086y»
Lenb paboThI: SKCTIEpUMEHTATBHOE OTIPEACTICHHE BEIMYMHBI AJIEKTPHUECKON MTOCTOSIHHOIA.
KoHTponbHbIe BOIPOCHI
3anummuTte 3akoH Kynona B moneBoid popme.
Kakoe nosne Ha3bIBaeTCs 3MeKTpocTaTUYecKUM? YTO SBISETCS €ro HCTOYHUKOM?
JlaiiTe onpeenenye HanpssKEeHHOCTH IT0JIsl TOYEYHOTO 3apsia.
Chopmynupyiite DpUHIMI CYTIEPIO3UILUH JUI JIEKTPUUYECKHUX TMoJei. B kakux ciaydasx HeoOXoauMo
MPUMEHSITh TPUHITHIT CYTICPITO3UITAHN?
Kakoe mosne Ha3bIBaeTcs MOTEHIMATBHBIM? 3aMHIIUTE YCIOBHE MOTEHIIUATHLHOCTH OIS,

Obpazey munogoeo sapuarma sawumsl 1ab6opamopHou pabomul Ne3.2 « Hccredosanue 3asucumocmu
MOWHOCMU U KNO UCTNOYHUKA NOCMOAHHO20 NOJISY»
Ilenb paboThI: 3HAKOMCTBO C KOMIIBIOTEPHBIM MOJEITUPOBAHUMEM ILE€Neld MOCTOSHHOTO TOKa,
UCCJIEIOBAaHNE 3aBHCHUMOCTH MOIIHOCTH M K.II.J. MCTOYHHMKA IIOCTOSHHOTO TOKa OT CONPOTHBIICHUS
BHEIIHEN IIeNH
KoHTponbHbIE BOIIPOCHI
Chopmymnupyiite 3akoH Oma J1j1s1 TTIOJTHOU TIETIH.
JlaiiTe onpezeneHre MOLTHOCTH: MTOJTHOM, MOJIE3HOM, TOTeph. 3anuIuTe (HOPMYJIbL.
[Ipu xaKoM ycI0BUM MOIIHOCTh MakcuMalibHa? JlokaxuTe.
KakoB ¢usnueckuit cMbICl 3.1.C.7
Uto moHMMAIOT MO/ ““TOKOM KOPOTKOTO 3ambikanus’? Kak oH onpenemnsiercs: B pabote?



Obpaszey munosozo eapuarnma 3awumsl 1a60pamopHol pabomwl Ned. 1 « H3yuenue senenus 63aumMHoll
UHOYKYUUY
Lenb paboThI: Hccae10BaHUE B3aMMHOM MHIYKIIMM KOAKCHAIBHO PACIOI0KEHHBIX KaTyIIeK;
onpeJeleHUue 3HaYeHU I B3aUMHBIX UHAYKTUBHOCTEH KaTyIIIEK.
KoHTposibHBIE BOTPOCHI
JHatb GopMyIHpPOBKY 3aKOHA 3JIEKTPOMATHUTHON WHAYKIIHH.
B uém 3akmrouaercs siBIeHHE CAaMOMHIAYKIUN?
Cdhopmynuposats npaBuio JleHma.
3anucaTh 3aK0H OMa J1J1s Henu NEPEMEHHOT0 TOKa.
UTo Takoe MarHUTHBIN MOTOK U MOTOKOCIIETIeHne?

Obpaszey munosoco eapuanma 3awumsl 1abopamopHot pabomul Ne5. 1 « nekmpomacHummsie
KOJeOaHus»
Lens paboTer: OnpeneneHue T0OPOTHOCTH KOJIeOATETHHOTO KOHTYpa
KoHTponbHbIe BOIPOCH
Kakumu mapamerpamu onucsiBatroTcs kojebanusi? Jlaiite onpeaesneHus 3TUM mapaMeTpam.
Urto npeacTaBisioT coO0H 3JIeKTPOMAarHUTHBIE KOJIeOaHMs?
Uro Ha3bIBaeTCs, PE30HAHCOM, KaK OH MPOSBIsETCS?
3anumute u 00bsicHUTE popmyry TomMcoHa.
Uro Ha3bIBaeTcs, JOOPOTHOCTbIO KOHTYpa KojebarenbHOU cucTembl? OT Kakux (U3UYECKUX BEIUYUH
ona 3aBucut? Kakos e€ pusudeckuii cMbICi?

Obpaszey munogozo eapuanma 3awumaol 1abopamopnoi pabomot Ne6. 1 « Unmepghepenyuonnolii onvim
FOneay
[lenb paboThI: 3HAKOMCTBO ¢ MOJCITUPOBAHUEM TIPOIECCa CIOKEHUST KOTEPEHTHBIX JIEKTPOMArHUTHBIX
BOJIH. DKCIEPUMEHTAIbHOE UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH B3aMMOJICHCTBHUS CBETOBBIX BOJH OT JIBYX
HMCTOYHHUKOB (IIIeIIei).
KoHTposbHbIE BOIIPOCH
JaiiTe onpenenenre MHTEpHEpEeHIIUH.
Kakwue BOJTHBI Ha3bIBAIOTCS KOTEPEHTHBIMHE?
HazoBuTe MeTop! OMydeHUsT KOTEPEHTHBIX BOJIH.
BriBeuTe ycinoBUS TMONYy4YeHHUS HMHTEPPEPEHIHMOHHBIX MAKCUMYMOB W MHHHUMYMOB HMHTEHCUBHOCTHU
CBeTa.
Haiite ompeneneHus aOCOMIOTHOTO W OTHOCHUTENBHOTO TOKa3aTeNlel TMpeloMIICeHHsS BeEllecTBa U
chopMyITUPYHTE 3aKOH TTPEIOMIICHUSI.

Obpasey munosoco eapuanma 3awumsl 1abopamopHot pabomul Ne6.2 «H3yuenue eneuineco
Gpomoaghghexmay
Ilens paboThl: 3HAKOMCTBO C KBAaHTOBOW MOJEIbI0 BHEUIHETO (GoTodddexra. DKCIepuMEHTATbHOE
MOATBEPKJICHUE 3aKOHOMEpPHOCTeH BHemHero Gorodddexra. DKCIEpUMEHTATBHOE OIpeelieHne
KpacHOi rpanutisl porodpdexra, padboTsl BbIXoAa (poToKaTOAa U ocTossHHOM [Tnanka.
KoHTpoisibHBIE BOITPOCHI
Yro takoe HoTOHBI?
Ha3zoBute Bce MO/IEH AIEKTPOMArHUTHOTO M3JTyICHUSI.
Jlaiite onpeenenue siBiaeHus BHEHETo ¢poTtodddekra.
3anummuTe popMyiTy DHIITEHHA U 0OBSICHUTE (PU3MUECKUI CMBICT BXOSIINX B HEE BETUINH
Onuumre, 4TO MPOUCXOIUT ¢ (POTOHOM, MMAJAIONIUM Ha TPAHUILy METallIa.

3.3 TunoBbie KOHTPOJIbHBIE 3aJaHUS J1JIs1 IPOBE/ICHUs] KOHTPOJIbHBIX PadoT
Hwxe nmpuBeneHpl 00pa3ibl TUMOBBIX BAPUAHTOB KOHTPOJIBHBIX padOoT, MPeyCMOTPEHHBIX pabodeit
IIPOrpaMMOM TUCLUTIIMHBI

Obpasey muno6o2o sapuanma KOHMpOIbHOU pabomol
no pasoeny 1. Mexanuka u s1emeHmvl CREYUAIbHOU MeopuULu OMHOCUMENTbHOCIU, pazoeny 2.
Monexynapras (cmamucmuueckas) u3uxka u mepmoOUHAMUKA



1. Baron maccoil 3T TOAHUMAIOT MO PEIbCaM B TOpPY, HAKJIOH KOTOPOM K TOPU30HTY COCTABIISAECT
30°. Kakyio paboTy coBepimia CHaa TATH Ha MyTH B S0M, ecly HM3BECTHO, YTO BAaroH
nsurancs ¢ yckopeauem 0,2m/c?? KoahpuuueHT TpeHNs MOKHO IIPHHATH paBHbIM 0, 1.

2. MaxoBuk B Buje aucka Maccor 80 kr u paauycom 0.3 HaxoauTcs B cocTosiHUU Nokosl. Kakyro
paboTy HaIO COBEPIIUTH, YTOOBI COOOIIUTH MAaXxOBHKY YIJIOBYIO cKopocTh 10 pan/c? Kakyro
paboTy MpUIUIOCH OBl COBEPIIUTH, €CIIM ObI TIPU TOHM K€ Macce JUCK UMEN BABOE OONBIITUI
panuyc?

3. Asot maccoii 10 r, HaxoaAUIMiica IpyU HOPMAaJIbHBIX YCIOBUAX, COKUMaeTcsa A0 oobema 1,4 .
Haiitu naBnenue, TemmepaTypy rasa Iocie CXaTusl, €ClId a30T CXKUMaeTcs aJauadaTHYeCKH.
Omnpenenutd paboTy cxKaTUs raza

4. Kucnopon maccoii 20 r HarpeBaercs ot Temmneparypsl 200 °C 1o temnepatypsr 220 °C. Haiitu
WU3MEHEHNE PHTPOIMH, ECJIM HarpEeBaHUE IIPOUCXOANUT NU300apUUECKH.

Obpazey munogozo eapuanma KOHMpOIbHOU pabomul

pazoeny 3. Dnekmpuuecmeo u macnemusm, pasoeny 4. Onmuka, puzuxa amoma u amomHo20 10pa

1. [IBa ToyeuHsIX 3apsma 4 :2’67'1078, g, =—10" K HaxoJATCA B BO3/yXe Ha pacctoaHuu 10 cm npyr
ot apyra. Onpenenuts: 1) HaNPSHXKEHHOCTH MOJIS; 2) MOTEHIMAN # MOJsi, CO3/1aBacMOro 3TUMU
3apsamMH B TOUKE HaxoJsmieics Ha paccTosiHUM 15 cM ot mepBoro u 10 cMm oT BTOpOro.

2. JlBe rpymnibl U3 TPEX MOCIIEN0BATENLHO COEAMHEHHBIX JJIEMEHTOB coOpanbl apamiensio. DJIC €
KakJoro sieMenTta paBHa 1.2 B, BHyTpenHee conpoTuBienue r = 0.2 Owm. [lonyuennas Gatapes
3aMKHyTa Ha BHelrHee conpoTtuienue R = 1.5 Owm. Haiitu cuity Toka [ Bo BHelIHeH Liemu.

3. KonebarenpHblii KOHTYp COJEPKUT KOHJEHcATop 3ieKkTpoeMkocThio 0,04 Mx® u KaTymky
uHaykTuBHOCTBIO 0,5 MI'H. KakoBo MakcumanbHOE HampspKEHHE Ha OOKIIAIKaxX KOHJIEHCATOopa,
€CJIM MakcuMalibHas cuiia Toka 40 MA?

4. Pamka muomaneio 200 cM? paBHOMEpHO Bpamaercsi ¢ 4acToToil 10 06/C OTHOCHTENBHO OCH,
JeXaleil B MIOCKOCTH PaMKU M MEPHEHANKYISPHO JIMHUAMUA WHIAYKIIMM MarHuTHOro mnoius (B =
0,2 Txu). Onpenenuts cpennee 3HadeHue IJIC WMHAYKUIMU 3a BpeMs, B TEUEHHE KOTOPOTO
MarHUTHBIN MOTOK, MPOHU3BIBAIOIIUN PAMKY, U3BMEHUTHCS OT HYJIS 0 MAaKCUMAIbHOTO 3HAYEHUSI.

5. Ha paudpakiyoHHYIO pemieTky B HANpaBICHWM HOPMalM K €€ TIIOBEPXHOCTH IMajacT

MOHOXpoMaTHueckuil cBet. Ilepmon pemeTku d=2mxm, Onpenenutb HauOOJBIIMKA MOPSIOK
TU(GPaKIMOHHOTO MaKCHUMyMa, KOTOPBIM JaeT 3Ta pelleTka B ciiydyae KpacHoro (A, =0,7 mxm) u

ciryyae puoneroBoro (A, =0,41 mxm ) cBeTa.

6. Ha cnoii kanmus B ¢oToaeMeHTe NMagaT yIbTpaduoIeTOBbIE JYyYH C JUIMHOW BOJIHBI A=240mm
UToOBl IPEKpaTUTh 3MHUCCHUIO 3JIEKTPOHOB, HY)KHA 3a/Iep’KHUBAIOIas pa3HOCTb MOTEHIIMAJIOB HE
menee U = 3 B. Onpenenuts paboTy BbIXO/Ja B AJIEKTPOH-BOJIbTAX.

3.4. TunoBblie TECTOBLIE 3aJaHUA MO0 JUCHUIIJIMHE

TectupoBaHue NPOBOAWUTCSA 10 OKOHYAHUIO M B TEUYEHHE IOJa IO 3aBEPILICHUIO H3YYEHHUS
JUCHUIUIMHBL U pa3zena (KOHTPOJIb/TIPOBEPKA OCTATOYHBIX 3HAHWM, YMEHHM, HaBBIKOB M (WMJIM) ONBITA
nestenbHOCTH). KoMnbloTepHOE TeCTUPOBaHHE 00YYAOLIMXCS IO TEMaM HCIOJIb3YeTCsl U MPOBEAECHUHU
TEKYIIEro KOHTPOJISl 3HaHUN 00yYaronInXcs.

Tectsl hopmupyroTcs u3 (HoH/1a TECTOBBIX 33aHUH 1O AUCIUIIIUHE.

Tecr (memarormueckuii Tect) — 3TO CUCTEMa 3aJaHUN — TECTOBBIX 3aJaHUIl Bo3pacTarolen
TPYAHOCTH, crieruduueckord Gpopmbl, mo3Bosomas 3PPEeKTUBHO U3MEPUTh YPOBEHb 3HAHHM, YMEHHUH,
HABbIKOB U (WJIHM) OMbITA I€ATEIHHOCTH 00yUYaIOLIXCA.

TecroBoe 3aganue (T3) — Bappupyromasics Mo IEMEHTaM COAEPKAHUS U 110 TPYAHOCTH €IMHULA
KOHTPOJIBHOIO  MaTepualla, MHUHHUMajbHas COCTaBISIOLIAS €IUMHUIA CJOXHOTO  (COCTaBHOIO)
[EJarornyeckoro TecTa, MO0 KOTOPOH HCIBITYEMBI B XOJE BBIIOJIHEHHS TECTa COBEPLIAET OTAEIBHOE
TNIEUCTBUE.

®onp TecToBbIx 3anaHui (PT3) mo AuCHMIUIMHE — 3TO COBOKYITHOCTh CUCTEMAaTU3MPOBAHHBIX
JMarHOCTHYECKUX 3aJjaHui — TecToBbIX 3aanuil (T3), pa3paboTaHHBIX 110 BCEM TEMaTHUECKUM pa3esnaM
(IMAaKTUYECKUM €IMHULAM) JUCLUUIUIMHBI (IPOILEAIINX anmpoOaIuio, 3KCIEepPTU3y, PEruCTpaluio |



MMCIOIINX W3BECTHBIC XapaKTEPHCTHKH) creruduyeckoidl (OpMBI, MO3BOJSIONIEH aBTOMAaTH3HMPOBATH
poreypy KOHTPOJIS.

Tunol TECTOBLIX 3aIaHUM:

3T3 — TectoBoe 3aganue 3akpbIToil Gopmsl (T3 ¢ BHIOOPOM OJHOTO MIIM HECKOJIBKUX MPABHIBHBIX
OTBETOB);

OT3 — TecroBoe 3amaHue OTKPBHITOW (GOPMBI (C KOHCTPyHUpyeMbIM OTBeTOM: T3 ¢ KpaTKum
pernamenTupyemMbiM otBeToM (T3 nononnenus); T3 cBoOOAHOTO M3MOKEHUS (C Pa3BEPHYTHIM OTBETOM B
MIPOU3BOIILHOM (hopme)).

CTpyKTypa TeCTOBBIX MaT€pPHAJIOB 10 JUCIUIIIMHE

Paznen K
OJITYECTBO
B COOTBETCTBHH C XapakTepucTHKa
. TECTOBBIX
Komnerenuus PILJ CopneprkaTenbHBIH AIeMEHT COJZIEP>KaTENbHOIO -~
(c COOTBETCTBYIOIIUM JJIEMEHTa A ;
tuns! T3
HOMEPOM)
OIIK-1.1 Pa3zgen 1. Mexanuka 1 Beenenne. KnunemaTtuka 4-0T3
3HaHuA
JleMoHCTpHpYET U 2JIEMEHTHI MOCTYNAaTEJIBHOTO U 4-3T3
3HaHUS] OCHOBHBIX CHeluaIbHOH TEOpUH BpAaIIATENLHOTO JIBUYKECHHS 4-0T3
i YMmenus
MOHATHH U OTHOCHTEJILHOCTH TOYKH 4 -3T3
(byHIaMEHTaIbHBIX . 4-0T3
3aKOHOB (DPM3UKH, AeicTaue 4 -3T3
MPUMEHACT METOABI 2 JluHaMuKa MOCTyHaTeIbHOT O Snanms 4-0T3
TEOPETUIECKOTO U 1 BpaIaTeIbHOTO JBIKCHUS 4 -3T3
9KCTIEPUMEHTAIBHOTO 4—-0T3
HCCIIEJOBAaHMS Ymenns 4-13T3
(bu3nYeCcKuX SBICHUH, . 4—0T3
POLECCOB U HAeticteue 4-3T3
00BeKTOB 3 3aKOHbI COXpaHEHNS B Snarms 4-0T3
MexaHuke. JHeprus. Padora 4 —-3T3
CHJIBI. 4-0T3
OIIK-1.2 IIpumenser Ymenus 4-13T3
METOABI 3_-0T3
TEOPETUYECKOTO U HeiicTBue 3-3T3
IKCHICPUMCHTAIEHOTO Paznen 2. 1. OCHOBBI MOJEKYJIIPHO- EY— 4-0T3
chneszaHI/m MoutekynsipHas KMHETUYECKOM TEOPHUU ra3os. 4-3T3
OOBCKTOB, HPOLECCOB, (cTatucTuveckas) 4-0T3
SIBIICHUH, TIPOBOJTUT buzuka u VMmenust 4-3T3
SKCIEPHMEHTHI 110 TepPMO/IHAMHKA v 4-0T3
3aJaHHOW METOIUKE U HeiictBue 4-3T3
ggg;;:f:é? x 2. TepmoauHaMUKa. Snanms 4-0T3
4-3T3
4-0T3
YMmenus 4-3T3
. 4-0T3
HeiictBue 4-3T3
3. luxun Kapro. OHTponus EY— 1 : (3)%"33
4-0T3
YMmenus 4-3T3
. 3-0T3
HeiictBue 3313
Pazpgen 3. 1 DnekTpocTaTuyeckoe mnoJie. 6-0T3
3HaHus
ONEeKTPUUECTBO U IIpoBOIHUKY U AUINEKTPUKH B 6 —3T3
MarHeTusm JJIEKTPUYECKOM I10JIe 6—-0T3
Ymenus 6_3T3
HeiictBue 6-0T3
6 —3T3
2 TToCTOSTHHBIH MK TPHYECKHUH 6—-0T3
3HaHusA
TOK. Pa3BeTBICHHBIE IIETIH. 6 —3T3
[TpaBmta Kupxroda 6-0T3
YMenus 6_3T3
JeiicTBue 6-0T3
6 —3T3
3 MarHuTHOE IIoJI€. Snanms 6—-0T3
DNeKTpOMAarHuTHAsE HHAYKITHIS 6 —3T3




Ymenus 6-0T3

6 —3T3

HeiictBue 6-0T3

6 —3T3

Pasnen 4. Onruka, 1 MexaHnueckue 4-0T3
3HaHus

¢u3nKa aTomMa u rapMOHHYECKHUE KOJIeOaHMsI. 4 -3T3

aTOMHOTO S/Ipa BomHOBOE 1BMOKEHME 4-0T3
YMmenus

4-3T3

TeiicTue 4-0T3

et 4-3T3

3ua 4-0T3

A 4-3T3

2 BonHOBas 1 KBaHTOBast Ve 4-0T3

OIITHKA 4-3T3

JleiicTBue 4-0T3

4-3T3

3 KsanroBas ¢u3nka, Qusnka 4 -0T3
. 3HaHusA

aToMa, PIIEMEHTHI IePHON 4 -3T3

¢usnky U Guzuku 4 -0T3
YMenus

3JIEMEHTaPHbIX YaCTHL] 4-3T3

Teit 4-0T3

eiicteue 4_3T3

Hroro 160 -3T3
160 - OT3

[Tonuprit xommuekt DPT3 xpaHUTCS B HNEKTPOHHOW HHGOPMaIMOHHO-00pa30BaTeNbHON cpefe
KpWWXKT HpI'VIIC u oOyuaromuiics HMEET BO3MOXKHOCTb O3HAKOMHUTHCS C JEMOHCTPALMOHHBIM
BapuanTtom OT3.

Hwuxe npuBenen obOpasen; TUIOBOIO BapHaHTa MTOIOBOIO TECTA, MPELYCMOTPEHHOIO paboueit
MIPOrpaMMON AUCIUIUIMHBI

Obpazey munogozo apuanma umo208020 mecma,
npeodyCMompenHo20 pabouetl npocpammon OUCYUNIUHBL

Tect conepxxur 36 Bonpocos, B Tom uucie 18 —OT3, 18 —3T3.
Hopwma Bpemenu — 90muH.

1. IlpuBeauTe B COOTBETCTBHE:
IIepBe1it 3ak0oH HbroToHA:!
Otser: F =m-a

Cuiia rpaBUTAIUN:

M-m
Omser: F = 6=
3akonl yka:
OrtBer: F=-kx

2. Teno, OpollieHHOE BEPTUKAIBLHO BBEPX, BEPHYJIOCH Ha 3emito depe3 Bpems t =3 c. KakoBa Oblia
HavyaibHasi CKOpocTh V0 Tena:

1) 14.7 xm/u

2) 14.7 m/c

3) 1.47 m/c

Otsert: 14.7 M/c

3. Kakyro paboty A Hag0 COBEPIINTH, YTOOBI 3aCTABUTH JBIDKYIIEECS TEIIO MacCOM m = 2 KT YBEITUYUTh
CKOpocCTh ¢ V1= 2 M/c 10 v2=5 M/c;
Otsert: 21 [x

4. TTpu aOCOFOTHOM YIIPYTOM YyJape BBITIONHATCS 3aKOH MEXaHWYECKOW SHEPTUU U HE BBITOIHSITCS 3aKOH
COXpPaHEHHUS UMITyJIbCa
OTBeT: HET



5. IlpuBenuTte B COOTBETCTBHE:
PaBHOMEpHOE ABUXKEHUE:!
Otser: x(t) =x0 + vO-t
[Tapnenue Ten:

Otser: y(t) =y0 — (g-t2)/2
KonebarenpHOE ABHKEHUE:
Otser: z(t) = Z-cos (o't + @)

6. [IpuBenuTe B COOTBETCTBHE:
VYpasuenue Knanelipona—MeHerneeBa:
OTBGTI}.J'V=%'R - T
3akon [Hlapns:
A _P
OrBer: — =—
L T,
Pabota raza npu aguabaTH4ecKOM MpoIiecce:
Otser: A= CV(T2 —7})

7. Kaxoii cpemneil ckopocTbio o0anaeT cBoO0oAHbIHN AnekTpoH (me = 9.1-10-31kr) npu temmneparype 250
K (k=1.38-10-23 1x/K)?

1) 10.7 xm/4a

2) 10.7-104m/c

3) 10.7-m/9

Otser: 10.7-104m/c

8. WneanbHas TeruioBas MallnHa, padortaromas rmo nukiry KapHo, coBepmiaeT 3a OJWH IHMKJI pabdoTy
A =294 x/Ix u OTHAeT 3a OJMH IIUKJI XOJIOAWIBHHUKY KojaudecTBO TemioTbl Q2 = 13.4 kJ/lx. Haittu
KOX(PHUIHUEHT MMOJIE3HOTO ACHCTBUS 1] IUKJIA.

OtseT: 18 %

9. AnuabaTHyecKuil mpolecc — 3TO NPOLECC PaclpOCTPAaHEHMs 3ByKa B Cpele, TaK KaK CKOPOCTb
pacnpocTpaHEeHHUs] 3BYKOBOM BOJIHBI HAacCTOJBKO OOJbIIasl MO 3HAYEHHUIO, YTO OOMEH 3HEpPrue Mexiay
CPEIO U BOJIHOU ITPOU3OUTH HE YCIIEBAET.

Otser: na

10. [IpuBeauTe B COOTBETCTBUE:!
Pabota raza npu nzorepmuyeckom npoiecce (T = const):

Oter: A=Q
Pabota raza npu nzoxopnom mpoiecce (V = const):
OtBer: A=0

Pabota raza npu nzobapuom mnporiiecce (P = const):
OtBet: A =p:(V—-V0)

11. [IpuBeauTe B COOTBETCTBUE:!
Cuna Kynona:
F=k%

Ortser:
3akoH Oma:

Oreer: ¥1—¢:=1'R
3akoH Jlxxoyns-Jlenua:
Ortger: 4Q = I*RAt

12. TITuna cuauT Ha MPOBOJE JIMHUHU DIEKTpOIleperadH, COmpoTuBieHue kortoporo 2.5-10-5 Om Ha
KaKIbId METp InuHbL. Ecnu 1o mpoBoay TeueT TOK CHIION 2 A, a pacCTOSIHME MEXAY JlallaMU IITHLIBI
coctasiget 0.05 M, TO ITUIIA HAXOAUTCS MO HAIPSIKECHUEM

1)2.510-6B

2)220B



3)2.5B
OtBet: 2.5 10-6 B

13. Toueunslit 3apsia +q HaxoauTCs B LeHTpe cdeprl. Ecin 1o6aBuTh 3apa —q BHYTpPh c(epbl, TO MOTOK
BEKTOPA HANPSDKEHHOCTH JIEKTPOCTATUYECKOTO MO Yepe3 MOBEPXHOCTH Cepbl He H3MEHUTCS.
OtBerT: HeT

14. Ecnu yMEHBIIUTH B JIBa pa3a HAMPSHKCHHOCTH JIEKTPUYIECKOro ot E B MpoBOJHUKE, TO TIIOTHOCTD
TOKa 1 YMEHBIIUTCS BO CKOJIBKO pas3:
OtBer: 2

15. IlpuBenuTe B COOTBETCTBUE:
ITepBoe npauno Kupxroda:
Orser: L1 =10

Bropoe npasuio Kupxroda:
Orser: L& =XI'R

Teopema ['aycca:

1
E df=—
OTBeTlﬁ " E“Eﬁl

16. Cuna, ¢ KoTOpoi 3eMJIsl IPUTATUBACT HaXOIAI1eCs BOJIU3U Tesa, Ha3bIBaeTCH. . .
OTBeT: rpaBUTALIMOHHOMN CUJION

17. MousspHas Macca IOKa3bIBaeT, ...
OTBeT: KakoBa Macca OZHOI0 MOJI OZTHOPOAHOIO BEUIECTBA

18. ITapuk maccoii 0,05 Kr ckaTbIBaeTCs € BBICOTHI 1,5 M 110 MOBEPXHOCTH, (JopMa KOTOpOi H300pakeHa
Ha pUCYyHKe. Bennunna 1 KMHETUYECKOW SHEPIuH IIapUKa B
MOJIOXKEHUH 4 paBHA ... (Tpenunem npeneOpeyp)

Otser: 0,25 JIx.

19. MHIyKUMOHHBIN TOK — 3TO HANIPaBJICHHOE IBUJKEHUE ...

1) 3apsKeHHBIX YacTHL, 110 CBOMM /IefiCTBUSAM B IPMHLMIIE HEe OTJIMYAETCH OT 3JIeKTPHYeCKOro
TOKA, MPOSABJISACTCS 32 CYET CHJI HEIIEKTPHYECKOI0 MPOUCXO0KICHHS.

2) HeliTpanbHBIX 4acTHLl, 10 CBOUM JEHCTBUAM B MPUHIUIIE HE OTJIMYAETCS OT 3JEKTPUUECKOr0 TOKa,
IIPOSIBIIIETCS 33 CUET CHJI AIEKTPUYECKOTO MPOUCXOKICHHUSL.

3) 3apsKEHHBIX YaCTHIL, IO CBOUM JECUCTBUAM OTJIMYAETCS OT JIEKTPUUECKOT0 TOKA, IPOSBIISETCS 3a
CUET CHJI HEAJIEKTPUYECKOTO MTPOUCXOKIACHHUS.

4) HeliTpanpHBIX YacTHULl, 10 CBOUM JEHCTBUAM B IPUHLIUIIE OTINYAETCS OT JIEKTPUUECKOTO TOKA,
IIPOSIBIIIETCS 3a CUET CHJI AIEKTPUYECKOTO NPOUCXOKICHHUSL.

5) DnexTpoABMKYLIEH CUIIbI (3/1C UHAYKIIMK) B IPOBOJSAIIEM KOHTYPE, HAXOSIIEMCS B IEPEMEHHOM
MarHMTHOM I10JI€ WJIU JIBUKYILEMCS B IOCTOSSHHOM MarHUTHOM I10JI€

Orser:1

20. Hucnepcus

1) 3T0 siBIeHHE 3aBMCHMOCTH BeJTUYMHBI MOKA3aTe/ s MPeJIOMJIEHUS OT YaCTOThI WJIM JJIHHBI
BOJIHBI.

2) Korja He U3MEHSETCs M0Ka3aTeNb IPEIOMIICHUS C U3BMEHEHUEM JITTUHBI.

3) xorza cBOOOIHBIIN aTOM JI0JKEH 00J1a1aTh JINHEHYAThIM IUCKPETHBIM CIIEKTPOM pa3peleHHbIX
SHEPIuid, COCTOSIINUM U3 OOJIBIIOTO YUCIIA OTAETBHBIX JUHUN U3ITyUeHHS.

Ortser: 1



21. Tlpu mocienoBaTeIbHOM COEAUHEHUE KOHJICHCATOPOB 0OpaTHAs BEJIMUWHA TTOJTHOU EMKOCTH

1 1 1 1
+— 4.+

paeraC < c

n o,

Otser:

22. lTlpuBenurte B COOTBETCTBHE:
Cuna Ammepa:

Otget: F =1'B-Al'sina

3axoH Papajes:

OtBet: dO = - g-dt

Cuna Jlopenua:

Otsert: F = qv-B-sina

23. B MarnutHOoe moJsie, u3MeHswoueecs nmo 3akoHy B = 0.1-cos4nt, momenieHa kBaapaTHas pamKa
roMeInieHa KBaJparHas pamka co cropoHoit a = 10 cm. [Ipu yciioBun, 4to HOpMalib K paMKe COBIAJIAET C
HalpaBJICHUEM HW3MEHEHUs IIOJIs, BO3HUKAIOIIAs B paMKE HWHIYKIIMOHHAS SJICKTPOABMXKYIIas CHIla
W3MEHSIETCA 110 3aKOHY

OtBerT: € = - 4n-10-3-sin 4nt

24. B HanpaBieHHUH, MEPICHIUKYISIPHOM JIMHUSIM UHAYKIMHA B MAarHUTHOE TOJIE€ BJICTAET DIICKTPOH (€ =
1.6:10-19 Ku, me = 9.1:10-31 kr) co ckopoctbo 107 M/c, OKpY>KHOCTh KaKOTO pajiyca OMucall JIeKTPOH
B CaHTHMETpax, eCJIM HHAYKIus mois 5.6 M1

Otset: 1 cm

25. IlpuBenuTe B COOTBETCTBHE:
ITepBoe npasuno Kupxroda:
Otser: L1 =10

Bropoe npasuio Kupxroda:
Orser: L& =XIR

Teopema ["aycca:

1
E df=—
OTBeTIﬁ " E“Eq

26. MaruutHoe Mojie CO3/1aHO JIByMS NapajulebHBIMM JUIMHHBIMU IPOBOJHMKaMH ¢ Tokamu I1 u 12,
PacIoyoKEHHBIMU MEPIIEHANKYIISAPHO MIOCKOCTH YepTeXa U HallpaBlIeHHbIMHU OT Habmoarens. Eciou 11
= 2:12, To BexkTOp MHAYKIMU B pe3ynbTHpyrOmEro mojs B TOYKE MEXJIy MPOBOJHUKAMHU HaIlpaBlIeH

OTBeT: BIpaBo

27. IlpuBenuTe B COOTBETCTBHE:

MarnuTHas IpOHULIAEMOCTh TMaMarHeTHKOB:
OtBeT: pu<1

MarsuTHas IpOHHUIIAEMOCTh TapaMarHeTUKOB:
OtgeT: 1> 1

MarsuTHas IpOHHULIAeMOCTh (peppOMarHETHKOB:
OtseT: 1> 10

28. IlpuBeaute B COOTBETCTBHE:
YcnoBue MakcuMyma UHTEPPEpeHITUH:

Orper: A=d sinp=m-1

YcnoBue npenomMIIeHUs:
sin o

3axoH Mamroca:

I= llo cos’ @
Ortger:



29. Jlyu cBera HampaBJieH U3 BOJIbl B BO3ayX moj yrioMm 60 rpagycoB. OnpenenauTs yroyl NpeaoMIIeHUst
Jy4a, €CiIM MOoKa3aTelb IpeIoMIIeHHUs BObl paBeH 1.33.
Otser: 40

30. Ha nudpakmuonnyo pemerky ¢ nmoctosHHor d = 10 MKM HOpMajabHO HaJgacT MOHOXPOMAaTHYECKas
BoytHA. OLIEHUTE JJIMHY BOJIHBI A B HAHOMETPAX, €CIIU MEPBBhI MAKCUMYM OTKIIOHEH OT IEHTPAILHOTO Ha
yros ¢ = 2.30.

Otset: 4010uM

31. Bropoii moctrynar bopa: mpu mepexoie SIEKTpOHAa C OJHON CTAallMOHAPHOW OPOUTHI

h-v=E —-E

u3NydaeTcss oIuH (OTOH C PHEpruei M paBHOM Pa3HOCTU SHEPTUN COOTBETCTBYIOIIUX

E

CTAllMOHAPHBIX COCTOSTHUM ~ "W ~ ™ — COOTBETCTBEHHO HEPIHH CTAI[MOHAPHBIX COCTOSHUN atoma JI0 U
II0CJIE U3TyUYEHHUS.
OTBeT: Ha APYryo

32. IlpuBeaure B COOTBETCTBUE:

VYpasuenue DitHinTeiHa s Gpotosddexra:
Otger: ¢ =h-v—4

3akon Credana—bonbnmana

Otser: R =0'T4

VYpaBHeHnue HeonpeaenenHocrel I 'eiizendepra:

Ax-Ap, >h

OTtBeT:

33. IlocTrosiHHas pacriana siaep ?E’:”paBHa A = 0.13,onpenenuts nepuoa nomypacnaga Tu cpeaHee Bpems
KHU3HH T PAIMOAKTUBHOTO U30TOIA!
OtBet: T=15.3rona, t=7.7 ner

34. IlpuBeauTe B COOTBETCTBHE:
Hedext macc:

Omger. AM =N, -m,+N,-m,~M,

DHeprus cBA3M sipa:

_ L2
OTtBeT: E,=AM-c

3aKoH paJIMO0aKTUBHOIO pacnaja:

_ At
OTBeT: N(@)=N,-e

35. Snpo, coctosiiee U3 92 MpOTOHOB, BEIOPOCHIION-UACTUILY. Y K&KUTE HOMEP oOpa3oBasiierocs sjapa?
Otsert: 90

36. [IpuBeauTe B COOTBETCTBHE:!

oL — pacra sizipa:

Orger: 32U = 3He + *5Th

B — pacman siopa:

Orser: sol h="5iPa+ le +7,
K — 3axBar snpa:

Orser: AL+ e = 18Mg + v,

3.5 IlepeyeHb TEOpPETHYECKUX BONIPOCOB K IK3AMEHY

(151 OLlEHKH 3HAHMA)
Pa3z:en 1 «MexaHuKa U dJIIEMEHTHI CHCL[I/I&J'II:HOf/i TCOPUU OTHOCUTCIILHOCTHU>



1.1 Cucremsl oTcuera. CiocoObI 3a1aHus ABHKEHUS (KOOPAMHATHBIN, BEKTOPHBIN, TPACKTOPHBIH ).
1.2 Kunemarnueckue XapakTepUCTUKH TOCTYNATENBHOT0 1BUKeHUA. CKOPOCTh, YCKOPEHHE
(HOpMalibHOE, TAaHT€HLIUATIBHOE, TIOJTHOE). Y paBHEHUS ABM)KECHUS.

1.3 Kunemarnueckue XapakTepUCTUKH BPAIATEIbHOTO JBUKEHUSI. Y TIIOBBIE CKOPOCTh, YCKOPEHHUE.
CBs13b JIMHEWHBIX U YTJIOBBIX XapaKTEPUCTUK JIBUXKEHUS. Y paBHEHUS ABHKEHUS.

1.4 Cunsbl. Umnynec. 3akonsl HeloToHA.

1.5 Cuna tpenus. JIBuxeHue npu HaJu4uu TPEHUS.

1.6  Cwuna TspKecTH. Y CKOpeHHEe CBOOOJHOrO MaieHHsI. 3aKOH BCEMUPHOTO TATOTCHHS.

1.7  AGcomoTHO TBepoe Tesio. MOMEHT UMITYJIbCa T€JIa U MOMEHT CHJIBI OTHOCUTEILHO OCH.

1.8 MowmeHT nHepuu Teina. MOMEHT MHEPIIUHU TeJl TPABIILHON reoMeTpruieckoi opMel. Teopema
['toitrenca-lreitnepa.

1.9 OcHOBHOE YpaBHEHHE IMHAMHUKHU BpPaILIaTEIbLHOTO IBHXKEHUS TBEPAOTO Tea.

1.10 3akoH coxpaHEHHS UMITYJIbCAa © MOMEHTA UMITYyJIbca TBEPAOTO Tea.

1.11  Pabora cuiibl. MomHOCTb. DHEprus. 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHUHU.

1.12  IlpumeHeHHE 3aKOHOB COXPAHEHUS K aHAIU3Y YIIPYTroro U HEynpyroro CoyJapeHuu.

1.13  Drnementsl Teopun OTHOCUTENBHOCTH. [TocTynarel DitHmrelina. [Ipeodpazosanus Jlopenna

Paznen 2 «MonekynsipHas (craTucTrdeckas) GU3HKa 1 TEPMOANHAMUKA
2.1 OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKO TEOPUU U €€ OIBITHOE 0OOCHOBAHHE.
Nneanpusiii ra3. OCHOBHOE ypaBHEHUE KUHETUUECKOU TEOPHUH ra30B. MOJIEKYISIPHO-KMHETHYECKOE
HCTOJIKOBaHUE aOCOJIFOTHON TEMIIEpaTyphl U AABJICHUS.
2.2 VYpasuenue Menneneepa-Knaiinepona. M3opoueccsl. ['paduyeckoe npencraBieHue
M30IIPOLIECCOB.
23 BuyTpenHss sHeprus, cTerneHb cBOOOAbI Ta30BbIX MOJIEKYJ. 3aKOH O paBHOpaclpeaeIeHUN
SHEPTUU YaCTUI] I10 CTENEHSIM CBOOO/IBI.
2.4 Pacnpenenenue bonsimana. bapomerpuyeckas ¢popmyna.
2.5 Pacnipenenenne Maxkcenna. Cpennsisi KBapaTuyHasi, CpeIHss apumeTndeckas, Haubosee
BEPOSATHA CKOPOCTH.
2.6 Cpennee Bpems U CpeHsIs JJIMHA CBOOOTHOTO MpoOera ra30BbIX MOJICKYJI. SIBJICHUS IEpeHoca B
razax (BS3KOCTb, TEIUIOMPOBOAHOCTD, UM Dy3us).
2.7 Pa6ora raza.
2.8 IIepBoe Ha4asI0 TEPMOJUHAMHUKY U €70 IPUMEHEHHUE K U30IIPOLIECCaM.
2.9 TennoemkocTh (BelecTBa, MOJIsIpHas, yaeiabHas). TemioeMKoCTh IPH MOCTOSTHHOM 00beMe,
TEIIOEMKOCTb MPH MOCTOSHHOM JaBJICHUH. Y paBHeHHEe Maliepa.
2.10 Anunabaruueckuii mponecc. YpasHenue Ilyaccona. I[TonmurponHslii mporecc.
2.11 [uxn KapHo.
2.12 Hepasenctso Knay3uyca. DHTponus 1 TEpMOJMHAMHUYECKAsI BEPOSITHOCTL COCTOSIHUA. TeroBas
teopema HepHcra.
2.13 Ypasuenue Ban-nep-Baanbca. M30Tepsl peanbHOro rasa.

Paznen 3 «DneKTpu4ecTBO U MarHeTU3M»
3.1 DIeKTpOCTaTUKA. DIIEKTPUUECKHE 3apsiibl U NOJIL. 3aKOH COXPaHEHUs U JUCKPETHOCTH 3apsija.
3akon Kymona.
3.2 HanpsixenHocTs o ToueuHoro 3apsaa. [punnun cynepnozunuu. Teopema OcTporpaackoro —
lNaycca u e€ mpuMeHeHre K pacyeTy HaIlpsHKEHHOCTH TO0JII HEKOTOPBIX CUMMETPHYHBIX TEJI: 3apsKEHHBIX
IJIOCKOCTH, chepsl, mapa, 0CKOHEUHOTO HUIUHAPA .
33 PaGora cun nosns npu nepemenieHuu 3apsaaoB. Llupkynsanus BekTopa Hanps>KEHHOCTH.
[ToTeHuman 1 SKBUNOTEHIIMATIbHBIE IOBEPXHOCTH. [ palueHT noTeHrana 1 Hanps>KeHHOCTD MO,
34 [IpoBOTHMKHM BO BHEHIHEM IEKTPOCTATUYECKOM IToJie. HanpsykeHHOCTh N0JI y TOBEPXHOCTH
MIPOBOJIHUKA M €€ CBSI3b C MOBEPXHOCTHOM TIJIOTHOCTRIO 3apsijia.
3.5 OnektpoemMkocTh. Konaencatopsl. CoeiMHEHNE KOHASHCATOPOB.
3.6  wnextpuku. [lomsgpusanus 1U3IEKTPUKOB.
3.7 DHeprus ¥ IIOTHOCTh YHEPTUU AJNEKTPOCTATUUECKOTO MOJIS.
3.8 DNEeKTPUUYECKHUIN TOK. DIIEKTPOABIIKYIIIASI CHJIA, PA3HOCTh MOTCHIIMAJIOB U HAIIPsHKCHUE.
3.9 Cuiia ToKa, IIIOTHOCTh TOKa. 3akoHbl OMa (/171 y4acTKa [eNu B UHTETPAIbHOM U
muddepeHmanTbHOM BHIC, AJIS TIOJTHOM IIETIH, NI HEOTHOPOIHOM IIeTTH ).
3.10  ComnpoTuBieHHE TPOBOJHUKOB. 3aKOHBI MOCIEA0BATEILHOIO U MAPAIETLHOTO COCIMHEHMUS.



3.11 PaboTa 1 MOIITHOCTH B 11€MH MTOCTOSTHHOTO TOKa. 3akoH J[xoyins — Jlenna.

3.12 PasBerBnennbie nenu. 3akoHsl Kupxroda.

3.13 MarauTHo€ noJie TOKa ¥ €ro XapakTepUCTUKHU: UHAYKIUA U HanpsHKEHHOCTh. [Ipuniun
cynepno3unuu. 3akoH buo-Casappa-Jlamnaca.

3.14 MaruutHo€ 1moJie NpSMOro U KpyroBoro TOKOB. 3aKOH MOJIHOTO TOKA.

3.15 Pabota, coBepiiaemas rnpu nepemMernieHu NpoOBOJHUKA C TOKOM B MarHUTHOM MoJjie. MarHUTHBIN
MOTOK.

3.16 JlelicTBME MAarHUTHOTO TOJIS Ha ABMOKYIMiics 3apsia. Cuna Jlopenna

3.17 Cuta, nefCTBYIOIIAs HA JIEKTPUUYECKUN TOK B MArHUTHOM 1oJie. BUTOK ¢ TOKOM B MarHUTHOM
rosie. MarHuTHBIII MOMEHT BUTKA.

3.18 OHeprus 1 IIOTHOCTh SHEPTMH MarHUTHOI'O MOJIs

3.19 OnekTpomMarauTHas HHAYKIus. Onbitel @apazaes. 3akon Dapanesd. [Ipasumno Jlenna.
DNEeKTPOABUKYIAs CUIA MHAYKIIUU U UHAYKIIMOHHBIN TOK.

3.20 B3anmoaeiicTBre MPOBOHUKOB C TOKOM. 3aKOH Ammnepa. Cuiia B3auMOJICUCTBUS MEXIY NBYMS
napajuieIbHBIMU TIPOBOJHUKAMH C TOKOM.

3.21 Camounaykiusi. UHIyKTUBHOCTb. DKCTPATOKH 3aMbIKAHUS U PA3MBIKAHUS JIEKTPUUECKOM 1ETIH.
B3aumounnyxkius. Tpancdopmatop.

3.22 Knaccugukarus BemecTs B IpUpo/ie 0 MarHUTHBIM CBOMCTBaM. Jua-, mapa-, u
(beppoMarHeTHKU U UX CBOMCTBA.

Paznen 4 «OnTuka, Gpu3znka aToMa U aTOMHOTO SIIPa»

4.1 DneKkTpoMarHuUTHBIE BOJIHBI (YpaBHEHHUE).

4.2 DOnextpuueckue koneOanus. KosebarenbHbli KOHTYp. YpaBHEHHE CBOOOJHBIX M 3aTyXaOLIMX
nekTpudyeckux kosjeOaHuil. CoOcTBeHHas 4YacrtoTa KojebaHuid. JIeKpeMeHT 3aTyXaHus,
JNOOPOTHOCTD KOJIEOATEIbHOIO KOHTYpA.

4.3 BriHYyXJ€HHBIE IEKTpUUecKue Koaedanus. [lepeMeHHbIN TOK U €ro XapakTepUCTUKU

4.4  OcHOBHbIE 3aKOHBI T€OMETPUYECKON ONTUKU. BoIOKOHHas onTUKa

4.5 BzaumogelictBue cBeta ¢ BemiecTBoM. [lornomenue. PacceuBanue. Ilomsipuzanus cera. 3akoH
Martoca. 3akon bprocrepa. Auuzorpomnssie cpeabl. JBoitHoe myuenpenomiuenue. [Ipuzma Hukomns

4.6 Unrepdepenuus cera. Konbua Hetotona. [TnockonapasienbHas miacTUHKA

4.7 Hudpakuus cera. Pacuet nudpakunonHoi kapTuHbl MeToa0oM PpeHers.

4.8 JudpaxkuuonHass pemerka W e€ XapakTepUCTUKU. Jludpakuus cBera Ha HPOCTPAHCTBEHHBIX
pemieTkax

4.9 Tonorpadus u e€ npuMeHeHne

4.10 [ucnepcus cBera U €€ JIEKTPOHHAsI TEOPHUSL.

4.11 AOGcomoTHO 4YepHOe Telo. 3aKOHbl TEIUIOBOTO H3JydeHHs uyepHoro Ttena. Onruyeckas
IUPOMETPHUS

4.12 ®otosnexrpudeckuid 3pPexT. 3aKoHBI ¥ KBAaHTOBAs TeOpHs BHEIIHETo GpoTtodrddekra

4.13 D¢dexr Komnrona.

4.14 VYpasuenue lpénuurepa ( 3HaTh BUABI ypaBHEHHH U 0003HaueHusi Benu4yuH). COOTHOIICHHE
HeonpeneneHHocTel. Bonnbl ne bponis u ux cBoiicTsa

4.15 Crpoenue atoma. [Toctynarer bopa. ®opmyna bansmepa-Punbdepra.

4.16 BrIHYyXIE€HHBIE KBaHTOBBIE ITEpEXObI. JIazepsl.

4.17 CnonraHHOe u3NydeHue. JlroMuHecueHus u e€ NpuMEeHEeHNe

4.18 PaamoakTUBHOCTH. 3aKOH PaIMOAKTHUBHOTO pacrajia

4.19 Crpoenue aTOMHBIX sep. PagqnoakTuBHBIE TPEBPALICHUST AaTOMHBIX SIIED.

4.20 Tumbel B3auMoOAEWCTBUA (RJIEKTPOMArHUTHOE, TpaBUTALMOHHOE, cuUibHOEe U ciaboe). Kaxue
4acTULbI IPUHUMAIOT y4acTHE.

3.6 IlepevyeHb THMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(1191 OLlEHKH YMEeHUil)
1. Komeco, umest wacroty Bparieruss 720 0o0/MUH, ¢ HEKOTOPOTO MOMEHTa BPEMEHHM HAuWHAET

BpalmaTbCd 3aMCIJICHHO C YIJIOBBIM YCKOPCHHUEM 2 paﬂ/c2. OHpeI[eJII/ITe 4YCpe3 KaKOC BPCM:A
KOJIECO OCTAaHOBHUTBHCA U KaKO€ YHCIIO 060p0TOB OHO CcI€1acT 10 OCTaAaHOBKH.
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HakJionHas miockocTs, uMeromas ey 2,5 M, oopasyet yroia 300 ¢ ropuzonTom. Onpenenure
KOX((UIIMEHT TEPHUS Tella O IIOCKOCTh, €CIH TENO, IBUTASICh PABHOYCKOPEHO, COCKAIIb3BIBACT C
IJIOCKOCTH 3a BpeMs paBHoOE 2 C.

I'panarta, nersmas co ckopocThio 15 M/c, pasopBajack Ha JBa OCKOJKa MaccaMu 77 =6 kru m, = 14 «r.

CKOpOCTh OOJIBIIET0 OCKOJIKA paBHA 24 M/C, OH JBIDKETCS 10 HAIPABICHUIO IBIDKCHUS TpaHaThl. HalTH cKopocTs H
HaIlpaBJICHUE IBIDKCHUS MEHBIIET0 OCKOJIKA.

Jlerkast HUTh C NPUKPEIUICHHBIM K HEH Ipy30M Maccoil 2 KI HaMOTaHa Ha CIUIONIHOW Ban paxumycoM 10cm. Ipum
pasMaTBIBAHMU HUTH IPy3 OIycKaeTcs ¢ yckopenueM 0,5 m/c2. Onpesiennte Maccy 1 MOMEHT HHEPIMM BaJia.

OmHOPOIHBIH IIap CKaThIBaeTCsA 0e3 CKOJBKEHHUS ¢ TUIOCKOCTH, HaKIIOHEHHOH 1oz yriioMm 150 k ropu3oHTy. 3a Kakoe
BpeMsi OH IPOHIET IyTh 2 M U KaKoil Oy/IeT ero CKOpOCTb B KOHIIE ITyTH?

B Gammone o6bemom 0,4 M* HaxomuThcs Kucmopox Maccod 1,2 kxr m 0,5 Kr Bombl. BamioH HarpeBaeTcst 10
temmeparypsr 3000 °C, mpm sToM Bes Boma mpeBpamaercs B map. OIpenenure maBieHHE B OAUIOHE IIOCIE
HarpeBaHus.

Haiiti sHepruro TemioBOro ABMKEHHUS MOJIEKYJ, COJIEpIKaIluXcs B JIByXaTOMHOM Tra3e Maccoil 2 KI, MUMEIOIIUM
IUIOTHOCTB 5 Kr/M3 U HaxoasmmmMes mox aasneHueM 100 klla.

Kucnopox maccoit 500 T Harper mpu noctosHHOM naBieHnd Ha 60 K. HaliTm KOMMYecTBO TEIIOTHI, MOIYYCHHOE
ra3oM, U3MEHEHUE €r0 BHYTPEHHEH SHEPTUH U COBEPIICHHYIO UM paboTy.

Azor maccoil 10 T, Haxoasmuiics NPU HOPMAJIBHBIX YCIOBHSX, CxkuMmaercs 1o odbema 1,4 1. Haiitn naBnenue,
TEMIIepaTypy ra3a Hocie c)KaTHs, ecli a30T ckumaercs anuabarndecku. Onpenenuts paboTy cxaTus rasa.

Kucnopox maccoii 20 r Harpesaetcs ot Temueparypsl 200 °C no Temneparypsl 220 °C. Haiitn n3MeHEHIE SHTPOIINH,
€CIIM HarpeBaHue MPOUCXOIUT N300apHIecKu

Jlen, umeromnii maccy 10 r, B3aTelid npu temmnepatype -200C, HarpeBaercs M mpeBpamiaercs B map. Haiitu
N3MEHEHHE SHTPOINH IIPH TaKOM IIPEBPAIICHHUH.

JlBa TOHKMX JUIMHHBIX NPOBOJHMKA 3apsDKEHBI Pa3HOMMEHHBIMM 3apsaMU C JHHEHHOIN mimoTHocThio 3apspa 200
MKKI/M ¥ pacnonokeHsl mapajiienbHo Ipyr Jnpyry. Paccrosnue Mexny npoBoxHukamu 10 cM. Kakosa
HaMpPSXKEHHOCTh JIEKTPUUECKOTO IOJI B TOUKE OTCTOAIICH OT OJHOrO IMPOBOJHMKA Ha PacCcTOSIHUM r1 = 15 cMm u or
JPYTOro HA PacCTOSIHUM 12 = 16 cM.

OnextpoeMkocTh KoHIeHcaTopa 0,4 MK®, Korma OH 3amonHEH BO3MyXoM. KoHneHcaTop 3apsikeH 10 PasHOCTH
norerimanoB 500 B. Ompenenure M3MEeHEHHE >HEPrHU KOHZICHCATOpPa M PadOTy CHII BJIEKTPHUYECKOTO IO TIPH
3aII0JTHCHUN KOHJICHCATOPa TPaHCPOPMATOPHBIM MacioM ( € =2,5), ecian KOHAEHCATOP OTKIIIOYEH OT HCTOYHHKA.

Hampspkenne Ha KOHIIAX NpoBOJHUKA conpoTuBieHreM 5 OM 3a 0,5 ¢ paBHoMepHO Bo3pacTaer oT 0 no 20 B. Kakoit
3apsi MPOXOIUT Yepe3 IMPOBOJHHK 3 3TO BpeMsi?

OC akkymynsaropa aBTomobmis 12 B. Ilpu cume Toka 3A ero KIIJ[ pasen 0,8. Onpenenuts BHYTpPCHHE
COTIPOTHUBIICHUE aKKyMYJITOPA.

ITo nByM OeckOHEYHO UIMHHBIM HPSMOJMHEHHBIM IPOBOJHHMKAM, HaXOIAIIMMCS Ha pacctosHud 50 cM apyr ot
Jpyra, B OJHOM HampaBjieHuH TekyT Toku I; u Ir cunoit mo 5 A. Mexnay npoBoiHUMKaMu Ha paccTosiHud 30 cM OT
[IEPBOr0 PacIOJIOKEH KOJIbLIEBON NPOBOJIHUK, CHIIa ToKa I3 B koTopoM paBHa 5 A. Paauyc konbua 20 cM. Onpenenutsb
WHIYKIUIO W HANPSHKEHHOCTh MAarHUTHOTO TIOJISI, CO3/1aBAEMOT0 TOKaMH B IIEHTPE KOJIBLEBOTO MPOBOIHHUKA.

ITo kOHTYpY B BUJE paBHOCTOPOHHETO TpeyroibHuka unet Tok 40 A. Ctopona tpeyrompHuka 30 cm. Onpeaenuthb
MarHUTHYIO HHAYKIHIO B TOUKE II€PECEUEHUS BBICOT.

JIBa TpoTOHA IBWXKYTCS IMapaUIe]bHO APYT APYTY C OAWMHAKOBOW ckopoctbio 300 km/c. HaiiTh oTHOmICHHWE CHII
MarHUTHOTO U 3JIEKTPUYECKOTO B3aMMOJICHCTBHS JaHHBIX TPOTOHOB.

DNEKTPOH BIETaeT B MarHMTHOE mone co ckopoctsio U =10° wm/c mox yriom 30° k mxaykuuu B (B=10" Tn).
Haiitu paguyc u mar BUHTOBO JIMHUH, 110 KOTOPOH OyIeT JBUTATHCS 3IEKTPOH.

[IpoBoguuk muuHHOM 0,2 M M Maccoil | Kr moABelIeH TOPU3OHTAIbHO Ha JIBYX BEPTHKAJIbHBIX NpPYXXHHAX B
MarHuTHOM Ioje ¢ MHAykued B = 1 T, BekTop KOTOpOH NMepneHaMKyIIsIpeH MPOBOAHUKY. ONpeNeNuTh CHITy TOKa
Ype3 MPOBOJHUK, ITPH KOTOPOH OH He OyJeT pacTAruBaTh NPY>KUHBL.

B paspblB NMpOBOJIOYHOTO KOJbIA paguycoM 12 cMm BkmodeH KoHAeHcaTtop eMkocThio C =12 Mk®. Kombio
PAacIoyIo’KeHO B OJHOPOAHOM MAarHUTHOM IIOJI€, CHUJIOBBIE JIMHMM KOTOPOTO NMEPHEeHAMKYIISIPHBI IMIIOCKOCTH KOJbLA.

AB
WHAayKnuss MarHUTHOTO TMOJs IUIABHO M3MEHSIETCSl CO  CKOPOCTBIO ? =0.05 Ta/c. Onpenenutsh 3apsn
15

KOHJIEHCaTopa.
Ha xatymky conporusnenuem 0, 7 Om u naayktuBHOCTEIO 0,2 ['H momaercs nanpsbkenue 100B B Tewenue 0,3 c. Kax
M3MEHHUTHCS IPU 3TOM TeMIIepaTypa MeIu KaTyIIKH, ecu e€ Macca 2, 5 KT, a H30JIAIUs He yCIeeT HarpeThes?
W3onupoBaHHbI MPOBOJHHK M30THYT B BHJE MpPSIMOro yria co cropoHamu 20 cm kaxjgas. B mmockoctu yria
ITOMEIIEH KOJIBIIEBON MPOBOAHUK pagmycoM 10 cM Tak, 4TO CTOPOHBI yIiia SBISIOTCS KacaTeIbHBIMU K KOJbITy. Haliti
HHAYKIUIO B LEHTpe Kosbla. CHibl TOKa B NMPOBOJHUKAX paBHBI Mo 2 A. BiusHue moaBoAsIMX NPOBOJOB HE
YUUTHIBATb.

JIBa IIMHHBIX NapajuleIbHBIX NPOBOJA HAaXOIATCS Ha PacCTOSIHMM I = 5cM Apyr ot apyra. Ilo mpoBogam TekyT B
IIPOTHBOIOJIOKHBIX HAIIPABICHUAX OXUHAKOBBIE TOKK crtoil [ = 10 A xaxaprid. Halitin HanpspkeHHOCTh MarHUTHOTO
IOJIS1 B TOUKE HAXOAIIEHCS Ha PACCTOSHHIHM I1=2 CM OT OJIHOTO H =3 CM OT JAPYyTOro MpoBOJA.
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IIpOTOH IBUKETCA B MArHUTHOM IOJIE HampsykeHHOCThI0 10° A/M 10 OKpyXkHOCTH paigmycoM 2 cM. Haiitu
KHHETHYECKYIO SHEPTHIO TPOTOHA.

DIIEKTPOH, YCKOPEHHBIH Pa3HOCTh MOTEHIHUANoB 6 KB, BIETaeT B OJHOPOJHOE MAarHUTHOE Ioje mof yriaom 30° x
HanpasyieHuto oyt B=13 mTin. Haiitu pannyc u mar BUHTOBOW JIMHH.

[IpoBoasmmii crpexerb Maccoit 200 T HAXOAUTCS HA TOPU3OHTAIBHBIX PelbCcaX, PACCTOSHUE MEXIY KOTOpPhIMU 1 M.
Bce cucrema pacroniockeHa B MarHMUTHOM IMojie ¢ uHaykuued B = 0,5 Tn, HanpaBieHHON BEPTHKAIbHO, CTEPIKEHBb
MepHeHIuKyIsipeH penbcaM. [Ipu mpomyckanuu mo cTpexHio Toka | = 4 A, OH IBUXKeTCS MOCTYMaTeiabHO C
yckopenueM 6 m/c?. OnpenenuTs Ko3(QQUIUEHT TPEHU MEKIY CTPEKHEM H PEIbCAMH.

Kpyropoii mpoBoasimuii KOHTyp miomansio 400 cM? pacmookeH B OHOPOAHOM MArHHTHOM IIOJIE C MHAYKIHEH 4 Tot
TakK, 9TO €ro IUIOCKOCTh MEPIIeHANKYISIPHa MarHUTHBIM JTuHHAM. CompoTusieHne koHtypa 100 Om. IIpu moBopote

KOHTYypa 4epe3 IMOIEPEYHOE CEYEHHUE €ro IPOBOJHMKA IPOLIEI 3apsn Aq: 0,8 MKn. Ha xako# yrom moBepHyIn

KOHTYp?

Ha xaTymky, CONpOTHBIICHHE W WHAYKTUBHOCTH KoTopoit paBHBl 10 Om m 58 MI'H, momaercs MOCTOSTHHOE
HanpsbkeHue. Uepes kakoe BpeMs CHila TOKAa B KaTyIIKe JOCTHTHET 3HAYCHMs PaBHOTO IOJOBUHE YCTaHOBHBILIEHCS
CHJIBI TOKa?

Ompenenuts d3Hepruio (OTOHA, H3ITYYaEMOrOo aTrOMOM BOJOpOAa TIPH MEPEXOJe IUIEKTPOHA C TPETHETO
9HEPreTUYECKOr0 YPOBHS Ha IEPBBIH, a TAKKE JUTMHY JIEKTPOMArHUTHON BOJIHBI, COOTBETCTBYIOLIYIO 3TOMY (hOTOHY
[MapannensHbIil MydyoK MOHOXpOMaTH4eckoro cera (A = 662 HM) NHajgaeT Ha 3aUYEPHEHHYIO MOBEPXHOCTb M
npousBoauT Ha He€ naienue 0,3 mklla. OnpeaennuTs KOHIEHTPAHIO (POTOHOB B CBETOBOM ITy4Ke

Ompenenuts 3Hepruio (OTOHA, U3IYyYaeMOrO aTrOMOM BOJOPOJAA TIPH MEPEXOoIe OJIIEKTPOHa C TPETHETO
9HEPreTUYECKOTro YPOBHS Ha IEPBbIH, a TAKXKE JUTHHY JIEKTPOMArHUTHOH BOJIHBI, COOTBETCTBYIONIYIO 3TOMY (DOTOHY
[MapannenbHbIil MydyoK MOHOXpOMaTH4eckoro cera (A = 662 HM) NajgaeT Ha 3a4EPHEHHYIO IOBEPXHOCTh M
npousBoauT Ha Heé naienue 0,3 Mklla. OnpeaenuTh KOHIEHTPAIHIO (POTOHOB B CBETOBOM ITy4Ke

EcTeCTBEHHBIN CBET MHTEHCHBHOCTBIO [ o TPOXOJHUT Yepe3 TOJAPU3ATOP M AHAIMU3ATOP, YTOJ MEXKIY IJIABHBIMU
IIJIOCKOCTSIMU, KOTOPBIX cocTaBisdeT (X . Ilocie mpoxoxaeHus cBeTa 4epe3 3Ty CUCTEMY OH IOIaAaeT Ha 3epKajllo U

OTpasuBUIMCh BHOBbL MPOXOAUT YE€PE3 HEC. HpeHe6pera;{ TIOTJIOIIEHUEM CBETaA, ONPEACINTE MHTCHCUBHOCTD [ CBCTa
TIOCJIE €r0 00PaTHOTO MPOXOKACHHSI.

TodeuHsllf NCTOYHHWK CBETa C IUIMHOW BOJIHBI ~ PACIIOJIOKEH HA PACCTOSIHUM  Tepel auadparMoil ¢ KpyTibIM
oTBepcTHeM auaMeTpoM. Omnpenenurte paccTOSHUE oT nuadparMbel 10 TOYKH HaOIIONCHHUS, €CIM OTBEPCTHE
OTKpBIBAET TPH 30HBI DpeHens.

IToxa3ath, UCHOIB3YsI COOTHOILIECHUE HEOIPEIEICHHOCTEH, YTO B Ape HE MOI'YT HaXOIUThCS 3JIEKTPOHBL. JIMHEWHbIE
pasMepsl spa MPUHAITH PaBHBIM 5 (M.

FaMMa-(l)OTOH C ,I[J'II/IHOﬁ BOJIHBI /1| = 1,2 NM B pe3ynbTaTe KOMIITOHOBCKOI'O pacCesHHUs Ha CBO60Z[HOM DJICKTPOHC

OTKJIOHWJICS OT NEPBOHAYAIBLHOTO HANpPAaBJICHUS HA yToj 0 - 60° (puc.). OnpenennTb KMHETHYECKYIO SHEPTUIO U
UMITYJIbC JJICKTPOHA OTAa4H. J[0 CTOJIKHOBEHHS 3JIEKTPOH MOKOMJICS.

Haiitu cBetoBoe maBneHHe Ha cTeHKH iekTpudeckoit 100 — BaTHO# mammel. Komba maMmel mpexacraBiseT coboit
chepuueckuii cocy paaumycom 5 cMm. CTeHKH Jammbl oTpaxkaroT 4 % u mpomnyckatoT 6% Magaroniero Ha HUX CBETa.
CunTath, 4TO BCs MOTpEdIIsieMasi MOIIHOCTh MAET Ha M3Jy4YeHHe.

Ha mudpakunonnyro pemerky, umeromnyio 200 mTpuxoB Ha | MM, HOpMaJIbHO TaJacT CBET OT pa3psIHON TPYOKH ¢
BoJIopoioM. 1o/ KaKiMM HAUMEHBIIUM YTJIOM AU(PPaKIMA MAKCUMYMBbI JIMHHH COBIAIAt0T?

HaﬁZ[HTe paauyc MEepBOro TEMHOI'O KOJIbLA HLIOTOHa, CCJIN MCXKAY JIMH30# U MJIACTUHKOM HAIIUT O€H30II (n = 1,6) .

Panuyc kpuBu3HBI 1uH3bI 1 M. [Toka3aTeny IpeoMiIeHHs MaTepuania JMH3bI M IIaCTMHKY ofuHaKoBsl. Habmonenue
BezeTcs B oTpaxkeHHOM ceete ¢ A =589 Hm .

Ha moBepxHOCTh MeTalla TajaeT W3JIydeHue ¢ AnuHoW BoiHBI 280 HM. [IpM HEKOTOPOM 3aJIepP’KHUBAIOIIEM
HanpspkeHUd (QOTOTOK Tpekpainaercs. [Ipy M3MeHeHHMW JUIMHBI BOJIHBI Ha 20 HM 3aJep)KUBAIOLIMH MOTEHIHA
npunuiock ysennuuTh Ha 0,34 B. Omnpenenuts 3apsa 2JIeKTpOHA, CUMTasl MOCTOSIHHYIO [ImaHKa M CKOpOCTh CBeTa
H3BECTHBIMHU.

[Ty4ok eCTeCTBEHHOTO CBETa IPOXOIUT depe3 JBa HUKOJSA. ONpenerauTs yroyl MEXAy WX TJaBHBIMH ONTHYECKUMHU
OCSIMH, €CJI MHTEHCUBHOCTb CBETA, BBILIEIIErO U3 BTOPOrO HUKOJISA paBHA 12% MHTEHCUBHOCTH CBETA, MaJAOLIETO
Ha nepBblil HUKOIB. [ToTepu cBera B kaxkaoM Hukose 20%.

OJEeKTPOH IBMKETCS MO OKPYXKHOCTH paamycoM 0,5 ¢cM B OXHOPOJHOM MarHMTHOM Iojie ¢ WHAyKImed 8 mTu.
Omnpenenurte JUIMHY BOJIHBI e bpoiis.

Ha mnoBepxHocTh MeTajia mnajaer wuziiydeHue ¢ AnuHOW BojHbBI 280 HM. Ilpu HEKOTOpOM 3aJep>KUBAIOLIEM
HanpsDKeHUH (OTOTOK Mpekpamaercs. [Ipu um3MeHeHWH UIMHBI BONHBI Ha 20 HM 3aJCp)KUBAIOIIUIN IMMOTEHIHAI
yBenmuumiics Ha 0,34 B. Onpenenuts 3apsj 3J€KTPOHA, cunTasi NOoCcTOosiHHYO [1nanka 1 cKopocTh cBeTa U3BECTHBIMHU.
PaccTosiHIEe MeXTy MATHIM U IBAJIIATh ISATHIM CBETIIBIME KobliaMi HproToHa paBHO 9 MM. Pagmyc KpuBH3HBI THH3BI
pasen 15 M. Haiitu 1uinHy BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MAJAarOIIero HOPMaJIbHO Ha yCTaHOBKY. Habmonenne
MIPOBOJIUTCS B OTPAYKCHHOM CBETE.

4. MeToauueckue MaTepHuaJabl, ONPECACIAIOIINEC IIPOLHCAYPY OLNCHUBAHUA

3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA IeATEIbHOCTH, XapPAKTEPU3YIOLIUX



Tanbl GOPMUPOBAHUSA KOMIIETCHIIMH

B Tabnune npuBeneHbl ONMCaHUs IPOLEAYDP IPOBEAECHHSI KOHTPOIbHO-OLIEHOUYHBIX MEPOIPUATUN U
IpOLelyp OLEHHBAHUSA PE3yJIbTaTOB OOYyYEHHS C IOMOILBIO OLIEHOYHBIX CPEICTB B COOTBETCTBUU C
paboueii mporpaMMoi AUCHUIUTUHBI/TIPAKTUKH.

HanmenoBanue
OLEHOMHOTO OmnmcaHus MPoLEeAy Pl IPOBEACHUS KOHTPOIEHO-OIIEHOYHOTO MEPOTIPHUSITHS
M IIPOLIEAYPHI OLIEHUBAHUS PE3YIHTATOB O0YUEHMS
cpencTBa poueiyp pesy. y

KonTtpomnsHbie paboThl, IpexycMOTpEeHHBIE pabodeii mporpaMMoN JUCIIUILTHHEI, TPOBOASTCS
BO BpeMs MNpakTHdeckux 3aHATHH. BapuantoB KP mo Teme He MeHee nByx. Bo Bpems
KonrponsHass pabota | BemonHenuss KP  mosb3oBaThcs ydyeOHMKaMH, CIpPaBOYHHKAMH, KOHCHEKTaMH JICKLHWH,
(KP) TEeTpaasaMH JUIA IPAKTUYECKUX 3aHATUN HE Pa3pellCHO.
IIpenonaBaTens Ha NPAaKTUYECKOM 3aHSATHUH, MPEAIISCTBYIONIEM 3aHATUIO mpoBeaeHus KP,
JoBoauT 1o odyuaromuxcs: Temy KP, konudectBo 3ananuii B KP, Bpems Beimonnenus KP
Juktant mo ¢opMmyllaM HPOBOAUTCS BO BpeMs INPaKTHYECKUX 3aHsATHH. Bo Bpems
MIPOBEICHUS TUKTAaHTa TOJIH30BATHCSH YUCOHMKAMH, CIIPABOYHUKAMH, KOHCIIEKTaMH JIEKIIUH,
TeTpaIsIMH JJIS TIPAKTHYECKUX 3aHATHHA HE Pa3perIeHo.
[IperonaBaTens Ha MPAKTUYECKOM 3aHATHH, IPEIIICCTBYIONIEM 3aHATHIO IIPOBEICHUS
OUKTaHTa, JOBOAWUT JO OOYYAIOMIMXCS: TEMy, KOIMYECTBO 3aJaHWN B AWKTAHTE, BpeMs
BEITIOJTHEHUS
Otyer W 3amuTa 1O J1abOPaTOPHOH pabOTe MPOBOJMTCS BO BpeMs J1aOOpPaTOPHBIX 3aHSATHH.
Otyer IOJDKEH COJepXKaThb: Ha3BaHWE, Lelb paboThl, NPHOOPHI U MPHHAIICIKHOCTH,
TEOPETHYECKYI0 YacTh, pe3yjbTaThl OKCIEPUMEHTBI W HX 00paboTky, rpaduueckoe
MPECTABICHAE PE3YJIbTATOB (ECJIM 3TO TPeOyeTCs), BHIBOA. 3alluTa JaObOpaTOPHBIX padoT
3amuTa 1abopaTopHOM | MpeaycMaTpuBaeT coOeceloBaHue 1Mo TeMe JIabopaTopHoil paboThl. 3aaHusl I MPOBEICHUS
paboThI 1a00paTOpHON PabOTHl M KOHTPOJIBHBIE BONPOCH! JJIS MOArOTOBKH K OTYETY BBIJIOXKEHBI B
ANEeKTPOHHOH HH(OopMaAIIMOHHO-00pa3zoBarenbpHoi cpene Kp KT Upl'YIIC.
[IpemonaBaTens HHPOPMEPYET OOYIAIOMIUXCS O Pe3yiIbTaTaX IMPOBEPKU pabOTHI Ha TEKYIIEM
3aHATHH moce MIPOBEACHUS KOHTPOJIBHO-OLICHOYHOTO MEPOIPHUSITHS.
Or1eHeHHBIS/TIPOBEPEHHBIC Pa0OTHI PENoJaBaTesbh HE BO3BPAIIAST 00YyJaIOIIHMCS.
CpencTBo, MO3BOJAONICE OICHUTh 3HAHUS, YMCHHSA, HABBIKH W (WJIH) OIBIT JCSITEIHHOCTH
00yJaromerocs 1mo TUCIHIUIHHE.
[IpemomaBaTens Ha MOCIEIHEM MPAKTHICCKOM 3aHATHH HAIIOMHHACT OOYYAIOIIUMCS, YTO OHH
MOTYT TIOCMOTpETh TepeueHb BOmpocoB Kk TecTy B POC, pa3MemieHHOM B 3JIEKTPOHHON
HH(POPMAIMOHHO-00Pa30BaTEIILHON Cpefie YHHUBEPCUTETA, JOCTYITHONH 00yJaromeMycs yepes
€ro JIMYHBIH KaOWHeT.

JukTaHT IO hopMyaM

TectupoBanue

JUis  opraHuzanMu W TPOBENEHHS IMPOMEXYTOUHOH arrectanuu (B ¢dopMme SK3aMeHa)
COCTABIISIFOTCSl TUIIOBBIE KOHTPOJIBHBIC 3a/@aHMsl WM HMHBIE MaTepHalibl, HEOOXOAMMBIE IJIsi OICHKH
3HaHUI, YMEHHH, HaBBIKOB M (WJIM) OMBITAa JEATEIBHOCTH, XapaKTEPU3YIOUUX 3Tanbl (OPMHUPOBAHUSA
KOMITETEHITNH B TpoIiecce OCBOCHUS 00pa30BaTeIbHOM TPOTPAMMBI:

— MepeyeHb TEOPETUYECKUX BOIIPOCOB K 9K3aMEHY JUIsl OLIEHKU 3HAHM;

— TepeyueHb TUTIOBBIX MPOCTHIX MPAKTUIECKUX 3aJaHUH K dK3aMeHY IS OIEHKH YMEHHIA;

[TepeueHb TeOpeTHYECKMX BOMPOCOB M TEPEUYHU THUIOBBIX MNPAKTUYECKUX 33JaHUN Pa3HOTO
YPOBHSL CJIOKHOCTH K 3K3aMEHy OOydaromuecs IOJy4aloT B Hayajle CeMecTpa depe3 3JIEKTPOHHYIO
uHpopmanroHHo-o6pazoBarenbHyto cpeay KpVKT Upl VIIC (auunblii kabuHeT 00y4daronierocs).

Onucanue npoueayp NpoBeieHusi MPOMeKYTOUYHOH aTTecTAUMU B (popMe 3K3aMeHa
W OLICHMBAHUS Pe3yJIbTAaTOB 00y4eHHs

[TpomexyTouHasi arrectauus B ¢popMe 3K3aMeHa MPOBOJIUTCS IyTEM YCTHOIO cOOeceloBaHUs IO
OuneraM. buneTsl cocTaBiieHbl TAaKUM 00pa3oM, YTO B KaKIbIH M3 HUX BKJIIOYAN B ce0s TEOpEeTHUYECKHE
BOIPOCHI U IPAKTHUECKUE 3aJaHUS.

buner comepXuUT: Ba TEOPETMYECKMX BOMIpOca Ul OLEHKHM 3HAHMH. TeopeTnueckue BOMPOCHI
BBIOMpPAIOTCS U3 MEPEYHs BOMPOCOB K SK3aMEHY; JBa MPAaKTHUUECKUX 3aJaHMs: OJHO M3 HUX JUIS OLEHKU
yMeHUH (BBIOMPAIOTCS M3 MEPEYHsI TUIOBBIX NMPOCTBHIX MPAKTUYECKHX 3a/laHUIl K HK3aMeHY); BTOpOe
MIPaKTUYECKOE 33/JaHHE JJISl OLEHKU HaBBIKOB M (WJIM) ONBITA NEATEIbHOCTH (BBIOMPAIOTCS M3 MEpeyHs
TUIOBBIX IPAKTUYECKUX 3a/laHUH K SK3aMEHY).

PacnpenienieHne TEOpeTHYECKUMX BOMPOCOB M MPAKTHUYECKHX 3aJaHUi M0 HK3aMEHAlMOHHBIM
OuneraM HaXOAMUTCS B 3aKPbITOM AJIsi oOydarommxcst goctymne. Pazpaboranubiii komiekT 6uneron (30
OWJIETOB) HE BBICTABISIETCS B JJIEKTPOHHYIO HMHQOpMaIMOHHO-00pazoBatenbHyo cpeny KpH KT



HpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke ®OC nHa OymaxkHoM Hocutene B cocrae @OC mo
JTUCLUTIIUHE.

Ha skx3amene oOyuaromiuiicss 6epetr OWieT, JUIsl MOATOTOBKM OTBETAa Ha AK3aMEHAIMOHHBIN OWJIeT
oOyJaroremMycst OTBOIUTCS BpeMs B mpenenax 50 muHyT. B mporiecce oTBera oOywaromierocst Ha
BOIIPOCHI U 3aJjaHusl OusieTa, IpernoaaBaTeb MOXKET 3aaBaTh JOMOJIHUTEIbHbIE BOIPOCHL.

Kaxnpiii Borpoc/3aganue OuieTa OIEHHBAETCS MO MATHOAJUIBHOM CHCTEME, Jajiee BBIYUCISCTCS
cpenHee apu(pMETHUECKOe 3HaueHUE OIEHOK, MOJyYEeHHBIX 3a KaXIbplid Bompoc/3aganue. CpernHee
apudmeTnyecKoe 3HaUCHUE OLIEHOK OKPYTIISETCS JI0 IIEJIOTO 10 MPAaBHIaM OKPYTIICHUS.

Oopa3sen 3k3aMeHANMOHHOTO OWJIeTa

20 -20 JK3aMeHAUMOHHbII OmJeT Ne 1 ;’TB@p)KﬂaIO; .
— aBeAyIOMUi Kadenpoit
yaeGHbIi TOx no nncunnnzx:;eiil)pmnka» « » KplDKT pI'YTIC
1.
2.
3.
4.
5.
BapuaHThl pazmepoB Ounera:
Buner popmara A5 — 148*210mm
Bunier popmata A4 — 210*297mMm

B pasznene «TumoBbie KOHTPOJIBHBIC 3aJaHMSI MU WHBIC MAaTePUAIIBI, HCOOXOAMMBIE JIJISi OLICHKH
3HAHUW, YMEHUH, HABBIKOB U (WMJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX 3Tanbl (HOPMUPOBAHUA
KOMIIETEHIIMI B IIPOLIECCE OCBOCHUSI 00pa30BaTEeIbHON MPOrPaMMbD» IPUBE/ICHBI TUIIOBBIE KOHTPOJIbHBIC
3aJIaHMs, NI OIEHKH PEe3yJbTaTOB OCBOCHHS 00pa3oBaTENIbHOW IMPOTrpaMMbl. 3aJlaHHsl, MO KOTOPBIM
MPOBOJATCS KOHTPOJBHO-OLICHOYHBIE MEPOMPUATUS, O(GOPMIISIIOTCS B COOTBETCTBHH C (opmamu
oOpMIIEHHS OLIEHOYHBIX CpPEJCTB, MPHUBEACHHBIMU HUXKE, M HE BBICTABISIOTCA B JJIEKTPOHHYIO
nHpopmannonHo-obpazoBarensuyo cpenxy KpKT UpI'VIIC, a xpansitcs Ha kadempe-pazpaboTanke
®OC na 6ymaxkHoMm Hocutese B coctae @OC 1o AUCITUIUIHHE.






