MUHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM
®EJIEPALINU
(enepanbHOE rOCyAapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYJAPCTBCHHBIN YHUBEPCUTET»

b1.5.07

(undexc oucyunnumsi)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

duzuka

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO MOJTOTOBKH (CIEIUATBHOCTH)
15.03.01 MamuHocTpoeHue

HAIPABICHHOCTH (TIPOQWITH )/CIICIIU A3
CoBpEMECHHBIC TEXHOJIOTUYECKUE TPOLIECChl U3TOTOBICHHUS JeTanell B MAITMHOCTPOCHUHU

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras Tpynoemkocts: 13 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPamM

Cemectp 2 3 4

®opma KOHTPOJISA 3 3 ] Hroro
Bun 3ansaruit
Jlexun 20 24 24 68
JlaboparopHbie 24 28 28 80
[TpakTHueckue 24 24 24 72
[TpoMexxyTouHast aTTecTanus 0,25 0,25 0,35 0,85
KonraktHas paboTa 68,25 | 76,25 | 76,35 220,85
CamocTosTenpHas padora 75,75 | 67,75 68 2115
KoHTpons 36,65 35,65
HToro 144 144 180 468




Pabouyto mporpamMmy cocTaBuiI(H):
IIpodeccop, a.¢p.-m.H., noueHt Pemeros B.A.

(OoadicHOoCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Crapuuii npenogasarens Meneniko 1.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

>

X Penensent

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIuIMHbI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miana
HalpaBJIeHUs MOATrOTOBKH (cneruanbHocTr)15.03.01 MamuHocTpoeHue

Cpoxk aeiicTBusi padoyeii mporpaMMbl THCHUILIMHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aBenyrommii kadenpoir «CBapka, oOpaboTka MaTepuanoB AaBICHWEM H POJCTBEHHbBIC
MIPOIIECCHI»

« _» 20 B.B. Enbnio
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acepanuu kapenpel OuT®

(mpotokou 3acenanust Ne 1 ot «6» centsiops 2019 r.).



1. Ilean ocBOEHUNA TUCHUILIHHDBI

lenp ocBOEHUA NHCUUILIMHBI —CO3/aHUE OCHOB JOCTAaTOYHO IIMPOKON TEOPETUUYECKOU
MOJATOTOBKU B 00JIacTU (PM3UKHU, TO3BOJISIONIEH OyIyIIMM MH)KEHEpaM OPUEHTHUPOBATHCS B MOTOKE
HAyYHOW M TEXHUYECKOW HMH(OpMamMu W OOECIEeUMBAIONIEH WM BO3MOXXHOCTH HCIOJB30BaHUS

(1)I/I3I/I‘-IeCKI/IX MNPHUHOUIIOB B TCX o0JacTax TCXHUKH, B KOTOPBIX OHH 6y,[[yT CIICIHUAJIN3UPOBATHCA .

3agaun:

1. YcBoeHHE OCHOBHBIX (PU3WYECKUX SIBJICHWA M 3aKOHOB KJIACCUYECKOW M KBAaHTOBOM
buznky, METo10B GU3NYECKOTO MBIILICHUS.

2. BripaboTka npuéMOB BIAJCHHUS OCHOBHBIMH METOJIAMH PEIICHUS W HABBIKOB HX
NPUMEHEHHUS K PEUICHUI0 KOHKPETHBIX (U3WYECKUX 3aJad U3 pa3HbIXx obnacteil (pusukwy,
MIOMOTAIOIINX, B JAJIBHEHIIEM, PELIATh NHKCHEPHBIE 3a/1a4H.

3. O3HakomiieHHE C J1TaOOpaTOpHBIM 00OPYAOBAHHEM U BBIPAOOTKA HABBIKOB MPOBEACHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUN PA3IMYHBIX (PU3NYCCKUX SBICHHA W OICHKU ITOTPEITHOCTH
A3MEPEHUM.

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
BbICHIAA MAaTEMATHKA, TCOPCTUUCCKAA MCXAaHHUKA.

HI/ICHI/IHHI/IHLI " IPAaKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XOI[I/IMO Kak
HpeI[IHGCTBYIOIIIeeI«MexaHI/IKa», <<3JI€KTpOT€XHI/IKa U JBJICKTPOHHUKA», <<MaT€pI/IaJIOBCI[eHI/Ie u

TKM».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemMbie U
KOHTPOJIMpyeMble Humkaropbt AOCTHREHHH IInanupyemble pe3yJbTaThl
KOMIIeTeHIHIT
KOMIIETCHIIUH o0y4eHus
(Kol ¥ HAMEHOBAHUE)
(K0J1 1 HAIMEHOBAHUE)

- YMEHHE HUCII0NIb30BaTh 3HaTh:yHIaMEHTAIbHbIE 3aKOHbI

OCHOBHBI€ 3aKOHBI €CTECT- MIPUPOABI U OCHOBHBIE (PU3HUECKUE

BEHHOHAY4YHBIX 3aKOHBI B 00JIACTH MEXaHUKH,

JTUCLUILINH B TEPMOAMHAMMKH, SJIEKTPUUYECTBA U

npodeccuoHaIbHON MarHeTusma, ONTHKU U aTOMHOMN

NeSITeIbHOCTH, TPUMEHSTh (U3HUKHI; METObI TEOPETUUECKUX U

METO]Ibl MATEMaTHYECKOTIO 9KCIIEPUMEHTAIBHBIX UCCIEA0BAHNUN

aHanu3a u YMeTh:mpUMEHSTh (pru3nuecKre

MOJIETTUPOBAHUS, METO/bI U 3aKOHBI JUISl PELICHUS

TEOPETUYECKOTO U — (bu3nuecKrx 3a1a4; NOIXOAbI U

9KCIIEPUMEHTAILHOTO METOABI PU3UIECKOTO

uccnenoBanus (OITK-1) HCCIIEIOBAHUS B HAYYHOU U
npoecCHOHATIbHON IeATEIbHOCTH.
Brnaners: OCHOBHBIMU METOaMU
peleHusI KOHKPETHBIX (PU3UUECKUX
3a/1a4 U3 pa3HbIX 001acTei PU3nKH,
HaBBIKAMHU PaOOTHI C COBPEMEHHON
Hay4HOH aImapaTypoil, HaBbIKaMu




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHUSI
KOMIIeTeHIu
(K01 1 HANMEHOBAHUE)

Ili1anupyembie pe3yJabTaThl
o0yueHust

MMPOBCACHUA SKCIICPUMCHTAJIbHBIX
VICCIIEZIOBAaHUN PA3IMIHBIX
(U3MYECKUX MPOLIECCOB.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMbI
Bun . TeKyIero
Monayasb (pa3agea) | yueOHo HaHMeHOBaHIfe TEM SARITTHH Cemectp| O0beMm, 4.| banabl Hurepakrus, KOHTPOJIA
PaGOTbHI (yueoHoli paGoThI) q, (HaEMe-
HOBaHUe
Mopynbs1 OcHOBBI Jlek KunemaTuka nocTynarejibHOro U BpalaTeIbHOTO 2 2 2
KJIACCUYECKOMN Jlex JIMHaMKKa MOCTYNAaTeIbHOTO JIBUKECHHS 3aKOH 2 2
MEXaHUKH Jlek Pabota u sHeprusi. 3aK0H COXpPaHCHHSI SHEPTHH. 2 2
Jlek JlunaMuKa BpamareabHOro IBMKEHHUS. 3aKOH 2 2
Jlek TBepmoe Teno B MEXaHHUKE. 2 2
JIab BBoanoe 3ansatue. Teopust HOrpelIHOCTEN. 2
Jlab Boinonnenue JIP no uHauBuayaibHOMY Tpaduky. 2 3
Jlab Boinonnenue JIP no uHauBuayaitbHOMY rpaduky. 2 3
JIab Brmomnnenue JIP 1o nuHIUBUAYaIbHOMY rpaduKy. 2 3
J1ab Beinmonnenue JIP 1o mHIMBHyaIbHOMY TpaduKy. 2 3
Jlab Boinonnenue JIP no uHauBuayatbHOMY Tpaduky. 2 3
Ip Kunemartnka mocTynaTelbHOTO M BpalaTeIbHOTO 2 2
Ip JIMHaMHKa MOCTYMATENbHOTO JBUKCHHUSL. 2 2
IIp Pabora u sHEprus. 3aK0HBI COXPAaHCHHS YHEPTHH. 2 2
Ip JlnHaMKKa BpalaTelIbHOTO JIBH)KEHHUSL. 2 2
IIp TBepaoe Teno B MEXaHHUKE. 2 2
Ip KomnokBuym no moayiio 1. 2 20 KP
CPC OCHOBBI KJIaCCHUECKOH MEXaHUKH 36
Jlek Onementol CTO. 2 2
Monyns 2. ITp Onementsl CTO. 2 2
MonexkynspHas JIa0 Brmonaerune 1ab. paboThl 10 HHANBHIYATLHOMY 2 3
¢uzuka u Jlex MKT. OcnoBHoe ypaBHeHue MKT. Cratuctuueckue 2 2
TEPMOJMHAMUKA Ip MKT. OcnoBHoe ypaBHeHue MKT. Cratuctuueckue 2 2
JIab Brinonaenue 1a0. paboThI 10 WHANBUYATEHOMY 2 3
Jlex ITepBoe HavaJI0 TepMOAMHAMUKH. TeII0EeMKOCTH 2 2
[Ip [IepBoe HauayI0 TepMOAMHAMUKU. TermmoeMKocTi 2 2
Jlab Boinmonnenue na6. paboThl 10 UHAUBUIYATbHOMY 2 3




DopMbI

Bun . TeKyLiero
Mopnyas (pa3gen) | y4eOHOi HaHMeHOBaHIfe TOM sattiaTiH Cemectp| O0bem, 4.| bajuibl Hurepakrus, KOHTPOJIA
(yueOHoli paGoThI) q,
padoThI (maume-
HOBaHUe
Jlek Bropoe Hauano repmMoarHaMuKu. DHTponus. [{UKIIbL. 2 2
IIp Bropoe Hauano TepmognHaMuku. HTponus. [IuKIIbI. 2 2
J1ab BrinonHnenue 1a0. paboThI 110 HHIUBUYaTbHOMY 2 3
Jlek TenoBsie Mamunabl. Hukn KapHo. 2 2
IIp Tennosle Mmamunbl. [ukn KapHo. 2 2
JIab BrimonHenue 1a6. pab0OThl 10 HHANBHIYAILHOMY 2 3
IIp KommokBuym 2. 2 20 KP
Jlab HTorosoe 3aHsaTHE. 2 10
CPC MoumnekynspHas pu3rKa ¥ TepMOAMHAMUKA 36
Mogyns 3 Jlex OnekTpudeckuit 3apsa. 3akod Kymnona. 3 2 2
DNEeKTPOCTATHKA. Ip Onexrpuueckuii 3apsia. 3akon KysoHa. 2 2
ITocTosHHBIN TOK Jlab BBogHOe 1abopaTopHoe 3aHATHE. 2
Jlek ITone nunons. Teopema ["aycca. 2 2
IIp [Tone qumons. Teopema "aycca. 2 2
Jlab Breinonnenue JIP no unauBuyaibHOMY Tpaduky 2 3
Jlex Pa6ota nepememenust 93 B OCII. Ilorenuman. Cs3b 2 2
IIp Pabota nepememenust 33 B ICII. Tlorenunan. Csizb 2 2
Jlab Breinonnenue JIP no unauBuyaibHOMY Tpaduky 2 3
Jlex OnekrpoeMkocTb. DHeprus DCII. [IpoBoiHUKH B 2 2
IIp Konpnencaropsl Dueprust CII. IlpoBognuku B ICIL. 2 2
Jlab Beinonnenue JIP no unauBuyanbHOMY Tpaduky 2 3
Jlek 3aKOHBI NOCTOSIHHOTO TOKA. 2 2
IIp 3aKOHBI NOCTOSIHHOTO TOKA. 2 2
Jlab Boinonnenue JIP o unauBuayaabHOMY rpaguky 2 3
Jlek MII B BakyyMme H €ro XxapakTepucTuku. 3akoH b-C- 2 2
[Ip KomnokBuywm 1 2 20 KP
Jlab Breinonnenue JIP mo uHauBuyaapHOMY rpaduky 2 3
CPC DnekTpocTaTuka. I IoCTOSHHBIN TOK. 38




DopMbI

Bun . TeKyLiero
Mopnyas (pa3gen) | y4eOHOi HaHMeHOBaHIfe TOM sattiaTiH Cemectp| O0bem, 4.| bajuibl Hurepakrus, KOHTPOJIA
paGoThi (yueOHoli paGoThI) q, (HaEMe-
HOBaHUe
Monyns 4. Jlek MII. Cwibl Amniepa, Jlopenmna.. Db dekr Xoia. 3 2 2
DIIeKTpOMarHeTU3M IIp MII.Cuitel AMmnepa, Jlopenna. Dddext Xommia.. 2 2
J1ab Beinonaenue JIP mo uHIuBUyaTpHOMY rpaduKy 2 3
Jlek [ToTok u rupKynsys BekTopa B. 2 2
IIp [ToTok u 1upKynsnus BekTopa B. 2 2
JIab Brmonuenue JIP mo nuauBuayaibHOMY rpaduky. 2 3
Jlek Asnenus OMMU. 3akon Dapazes ansgs OMU. DuHeprus 2 2
[Ip SAsnenus OMMU. 3akon Papanest st IMU. DuHeprus 2 2
JIa0 Brmonnenue JIP 1o uHIuBUAYyaIbHOMY 2 3
Jlek [Tone B nuanextpuke. BexropD. 2 2
IIp [Tone B 1udIIEKTPUKE. 2 2
Jlab Breimonnenue JIP mo nHauBHyaibHOMY TpaduKy. 2 3
Jlex Marneruku. Ilone B maraetuke. Bektop H 2 2
IIp [Tosie B MarHeTuke. 2 2
Jlab Brimonnenue JIP mo nHauBuayaibHOMY rpaduKky 2 3
Jlex Cucrema ypaBHeHuid MakcBesuia. Queprust OMII 2 2
IIp Komnoksuym 2 2 20 KP
JIab Hrtorosoe naboparopHoe 3aHSITHE. 2 3
Jlab HroroBoe 1abopatopHoe 3aHSTHE. 2 3
Jlab HroroBoe nabopaTopHOE 3aHITHE 2 1
CPC DIEeKTPOMArHeTHU3M 38
Mopyns 5. Jlek I'K u ux xapakrepuctuku. Jueprusi ['K. T'O. 4 2 2
Kone6anus u IIp I'K u ux xapakrepuctuku. Dueprusi ['K. T'O. 2 2
BOJIHEI. BostHOBas JIab BsonHoe 3ansarue. 2 3
OIITHKA Jlek Masgtuuku. CBo6oausie I'K B kosebaTeInHOM 2 2
[Ip Masitauku. CBo6onbie 'K B KonebarenpHOM 2 2
Jlab Beinonuenue 1ab. paboThl 10 UHAWBUIYAIBHOMY 2 3
Jlek 3aryxaromniye U BEIHYK/IeHHbIE KoneOanns.CoxeHne 2 2




DopMbI

Bun . TeKyLiero
Mopnyas (pa3gen) | y4eOHOi HaHMeHOBaHIfe TOM sattiaTiH Cemectp| O0bem, 4.| bajuibl Hurepakrus, KOHTPOJIA
(yueOHoli paGoThI) q,
padoThI (maume-
HOBaHUe
IIp 3aryxarolire U BeIHYXIeHHbIC KojeOanus.CoxeHue 2
JIab Brimonaenune 1ab. paboThl 10 HHANBHIYAILHOMY 2
Jlex ONEKTPOMArHUTHHIC BOJIHBI. DHEPTHS U UMITYJIbC 2 2
Ip DIEKTPOMArHUTHBIC BOJTHBL. DHEPTHUsl U HMITYJIbC 2 2
Jlab Brinonaenue y1a0. paboThl 110 HHANBUIYAJTLHOMY 2 3
Jlex HNuTepdepenums cera. Judpakius cBeTa. 2 2
IIp Wutepdepennus ceera. udpakius ceera. 2 2
Jlab BeimosiHenue y1a0. paboThI 110 HHIUBUIYATBHOMY 2 3
Jlex Judpakums ceera. [longpu3zanms ceera. 2 2
Ip Komnoksuym 1 2 20 KP
Jlab Boinonaenue JIP no nnauBuyaibHOMY Tpaduky 2 3
CPC Konebanus u BonHbl. BonHoBas onTuka 36
Jlex TemioBoe U3NTyUeHHUE, €TO0 XapAKTEPUCTUKU U 3aKOHBI. 4 2 2
Monyns 6. IIp TemoBoe U3Ny4YeHHE, €r0 XapaKTEPUCTUKH M 3aKOHBI. 2 2
DJIeMEHTBI JIab Bomonuaenune JIPo nHIuBUayaAIbHOMY rpaduky 2 3
KBaHTOBOU U Jlek @oT1033(hekT 1 ero 3akoHbl. DPdekt KomnToHa. 2 2
aTOMHOU Qu3uKu IIp @oT1033(hekT 1 ero 3akonbl. DPdext KomnToHa. 2 2
Jlab Breinonnenue JIP no nnauBuiyaibHOMY Tpaduky 2 3
Jlex Teopus aroma Boopoaa no bopy. BoaHbl ne bponis. 2 2
IIp Teopus aroma Bojgopoaa no bopy. BonHbl ne bponis. 2 2
Jlab Breinonaenue JIP mo unauBuayaibHOMY rpaduky 2 3
Jlex COOTHOIIICHHE HEONPEICIICHHOCTEH. Y paBHEHHUE 2 2
IIp CoOTHOIIICHHE HEONPEICIICHHOCTEN. Y paBHEHHUE 2 2
Jlab Boinonnenue JIP mo unauBuyaabHOMY rpaguky 2 3
Jlek DOneMeHThI aTOMHOU (hu3uKH. SnepHble peakIuu 2 2
IIp DneMeHThl aTOMHOU (pu3uKu. SaepHbie peakiuu. 2 2
Jlab Brinonnenue JIP mo uHauBUyaqIpHOMY rpaduKy 2 3
Jlek DJIeMEHTapHBIE YaCTHUIIBI. 2 2




DopMbI

Bun . TeKyLiero
Mopnyas (pa3gen) | y4eOHOi HaHMeHOBaHIfe TOM sattiaTiH Cemectp| O0bem, 4.| bajuibl Hurepakrus, KOHTPOJIA
paGoThi (yueOHoli paGoThI) q, (HaEMe-
HOBaHUe
[Ip KommoBuywm 2. 2 20 KP
JIab Brmonuaenue JIP o naauBuayaibHOMY rpaduky. 2 3
JIab HrtoroBoe nabopaTopHOE 3aHSATHE. 2 3
JIab Htorosoe n1abopatopHoe 3aHSITHE. 2 1
CPC DneMeHTHI KBaHTOBOW M aTOMHOM (PH3UK 38
KonTpoib 36
Hroro: 468 300

Cxema pacyera UTOroBoro 6ajia

Texymuii peWTUHT (BCce 3aHATHS U IPOMEXYTOUHBIE TeCTh) + Pe3ynbTaT utoroBoro tecra u Bee aenutcs Ha 2 + bb (ecnu bb npenycmorpensr)




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B nmpomecce wu3ydyeHHs JUCHUIUIMHBI MCIIOJNB3YIOTCS CIEAyOIUe o0pa3oBaTelIbHbIC
TEXHOJIOTHH:

- TEXHOJIOTHS TPAIUIIMOHHOTO OO0ydeHUs (JICKIMH, MPAKTHYSCKUE 3aHATHA, JaOOpPaTOpHbBIE
paboThI, caMocTOsITeNTbHAS padoTa CTYJCHTOB);

- WH(QOPMAIIMOHHBIC TEXHOJOTUU (DJCKTPOHHBIC OJIAHKKM OTYETOB K JIAOOPaTOPHBIM
paboTam, TECTOBBIIi KOHTPOJb, BHU3YAJIbHBIE JIEKIUU C HCIIOJIB30BAHUEM MPE3CHTAIIHOHHOTO
METO/1a).

6. Mertonuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

3anatus no aucuuiuinHe «®Pu3nka» A CTYJIEHTOB BY30B IPOBOJSATCS B COOTBETCTBUM C
y4eOHbIM TIIaHOM. AyAWTOpHas paboTa CTYIEHTOB IO PYKOBOJCTBOM IIpernojaBaTesen
OCYILECTBIIICTCSI B COOTBETCTBMM C PACIHUCAHMEM B paMKax JIeKUUH, MPaKTUYECKUX U
7a0opaTOpHbIX 3aHATHH. B camocTosTenbHYI0 paboTy CTyIEHTOB BXOIUT Oonee TriryOokoe
U3y4eHHE TEOPETUYECKOro MarepHala, MOJArOTOBKAa K JJAaOOPAaTOPHBIM 3aHATUSM U BBIIOJIHEHUE
JIOMAaIIHUX 3aJJaHUil.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
TecroBbie 3aganusg bT3 «Pu3zuka
2 OIIK-1 T3 2017»

Bormpocs! k 3agery
TecrtoBrle 3aganusg bT3 «duzuka
3 OIIK-1 T3 2017»

Bonpocsl k 3a4geTy
TecrtoBrle 3aganusg bT3 «duzuka
4 OIIK-1 T3 2017»

Bonpocsl k 5k3amMeHy

7.2. TunoBble 3aJaHUS] M1 HHbIE MAaTePUAJIbl, HEO0XOAMMBbIE IJIfl TEKYIero KOHTPOJIsI
7.2.1. KoMIUIeKT 3aJaHuil 1J151 KOHTPOJIbHOM PadoThI

Tema: MexaHUKa U TEPMOJANHAMUKA.

3ananme 1. Teno mMaccoit m u paanycom (WU JJIMHOMN) I HAYMHAET BPAIIATHCI OTHOCUTEIIBHO OCH,
MPOXOJAIICH Yepe3 ero LEHTP Macc, TaKMM 00pa3oM, YTO YIJIOBOE€ CMEIICHHE () MEHSETCS IO
3aIaHHOMY 3aKOHY O=@(t), e A, B, C — moctrosinubie BenuunHbl. HaiiTh, kakyto paboTy coBepiiaeT
HaJ TEIOM pe3yJbTHPYIONIM MOMEHT BHEIIHMX CHUJI 3a IMPOMEXKYTOK BpEeMEHH OT t1 10 to.
Pasmepnocts BenuunH A, B, C onpeaenuTs camum.

Bapuaunr Bpamaromeecs m, r r, cM 3akon A B |C |tl,c |[t2,c
TEJ0 U3MEHEHUsl ¢

1 CrepxeHb 100 20 4 5 - |15 2,0

2 200 5 3 1| - 120 |25
A p=At' +B

3 O6pyu 100 12 08 |05 |- |25 |30

4 [Tap 300 4 2 09 |- [30 |35

3aganue 2. K ugeansHOMYy Ta3y Maccoil m MmoABOJUTCS OINpPeIeICHHOE KOJIUYECTBO TEIIIOTH U
ra3 OJIHAM H3 TIPOIECCOB, COMPOBOXKIAIONINXCS H3MEHEHHEM TeMIrepatypsl oT T1 1o T2 wim o6beMa
ot V1 1o V2, mepeBoauTCsa U3 COCTOSIHUS 1 B cocTosiHUE 2. MI3MEHEeHHe SHTPONMUH MPU 3TOM PaBHO
AS. HaiiTi Heu3BECTHYIO BEJIMYUHY COTJIACHO HOMEPY 3aJIaHus B TaOIUIIE.

V2, AS,
Bapuant | I'a3 H3ompouecc m, r T1,K T2, K V1, m3 3 /K
1 H2 ? 300 500 - - 7429
2 Ar p=const 36 ? 400 - - 12,96
3 N2 5,6 250 ? - - 6,39
4 CO2 13,2 400 600 - - ?




Tema: JJjIeKTPUYECTBO U MAarHETHU3M.

3aganue 1. HaliTu 1OTOK BeKTOpa HAMPSHKEHHOCTH —AJIEKTPOCTATUYECKOTO  IOJIA,
CO3/aBacMOr0 JBYMS PAaBHOMEPHO 3apsOKEHHBIMH — Telamu, uepe3 Iwiomanky S=A-B,
PacIoI0KEHHYIO Ha PACCTOSTHUM I'1 OT LEHTpa MEPBOIo TENA U T2 — OT BTOPOro Tejla TaKUM 00pazom,
YTO HOPMaJIb K TUIOLIAJKE COCTABIISIET YIOJl 0, C MEPIICHIUKYISPOM, MPOBEAECHHBIM KO BTOPOMY TEIy
u3 1eHTpa neporo. Cuutath, yTo A u B Bo MHOTO pa3 MeHbIIIE I1 U T2, T.€. B IIpeesax MIOMaaKku S
110JI€ TIOCTOSTHHO.

Bapuanr | IlepBoe TeJ1o Bropoe Tei1o S,em2 | o,rpax |rl,m | r2,m

1 2 45 0,5 2,0
b

2 ToueuHbli 3apsi CCKOHCHHO 2 45 1,0 15
JUIMHHAS HUTD,

3 =+ 109K A= -210-8 Knm | 2 45 15 10

4 2 45 2,0 0,5

3aganue 2. J[Ba NpsMOJMHENHBIX JJIUHHBIX MapajyielbHbIX MPOBOJHUKA HAXOJATCS Ha
paccTossHUM 11 ApYr oT apyra. Ilo nmpoBoaHukam npoxoast Toku I1 u I2 B oqnom Hampasienuu. i
TOTO, YTOOBI Pa3JBUHYTh MPOBOJHHUKH 10 PACCTOSIHHUS r2, HAJIO COBEPIIUTH PabOTy Ha EIUHHILY
JUIMHBI TIPOBOJIHUKA, PaBHYIO A. HaliTh HEM3BECTHYIO BEJIMUMHY COTJIACHO HOMEPY 3aJlaHusl.

BapuanTt | rl, cm r2, cm 11, A 12, A A, Ik

1 ? 5 14 0,5 9,7-10-8
2 2 ? 0,75 1.2 1,98-10-7
3 rl 15r1 ? 2,5 4,05-10-7
4 0,5r2 r2 0,5 ? 6,93-10-8

Tema: koe0anus 1 BOJIHbI, KBaHTOBasi pu3nka u puznka aroma.

3apanme 1. Onpenenuts 5HEPruo, MoxydyaeMyro 3a BpeMms U Iuiomazbpio S OCBeIIeHHOU
Connuem mnoBepxHocTH MiuaHeT COJHEYHOM CHUCTEMBbl WJIM 3B€3J Halled TajakTUKu (mpu
HOpMallbHOM TajeHuM Jsyuel). Temnepatypa nmoepxHoctu Comnua paBHa 6000 K, nuamerp
Comuna — 1,39-10° xm, paccrosane ot ConHna 10 TnaHeTsl (WM 3Be3sl) — I. [lormomennem
SHEepruu B atMmocdepe npeHedpeys.

IInanera CoaHeyHoOH

Bapuanrt I, KM t S, m2
cucTeMbl (3BE3/1a)

L M 5 5,8-107 Le !

2 cPEYPIE ’ 1 MuH 100

3 lc 1
Benepa 1,08-108

4 1 MunH 100

3aganme 2. 3anucate B MoJSHOW (opMe ypaBHEHHE sIepHON peakuuu. OrpenenuTh




HEU3BECTHBIM AJIEMEHT MJIM YaCTHUIy COIVIACHO HOMEpYy 3aJaHusd B Tabauie. Bwrumciauts
SHEPIHIO, BBLICISEMYIO B pe3yJbTaTe IACPHON PEaKLIMH.

Baplﬁ(::;p Coxpamennas popMa 3anucH siIePHON peakmuun
1 1N (2, p) YO
2 2H(d, n) ?
3 Be(d, 20) ?
4 ®Li(?, p) "Li

Kpurepun onenkn:

- OIICHKA «OTJIIMYHOY» BBICTABIISETCS CTY/ICHTY, eciii HaOpaHo 18-20 6amios;

- OLICHKA «XOPOIIIO» BBICTABIIAETCS CTYICHTY, e€clii HaOpaHo 15-17 6aiios;

- OIICHKA «Y/IOBJIETBOPUTEILHOY» BBICTABIISIETCA CTYICHTY, eciii HaOpaHo 11-14 6amnos

- OIICHKA «HEYI0BJIETBOPUTEILHOY BBICTABIISCTCS CTYJCHTY, eciii HabpaHo MeHee 11 Ganos.



7.3.011eHOYHbIE CpeACTBA JIANPOMEKYTOYHOH AaTTeCTAMH IO HMTOramM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonipochl K IPOMEKYTOYHOM aTTecTAllUH

Cemectp 2

n/n

BOHpOCBI K 3a49€Ty

MexaHn4deckoe JABHKXCHUC. duznueckue MOACIN B MCXaHHKCE. Cucrema orcuerTa.

CkansipHble U BEKTOpHbIE (pr3nyecKkre BeTMYnHbI. [leiicTBUS HaJl BEKTOPAMHU.

CriocoObl onrcanust IBWKeHUs. TpaeKTopus, AITUHA TyTH U [IepEeMEIEeHUE.

CxopocTb. BekTophbl cpeiHeil 1 MrHOBEHHOM CKOPOCTH. BUIbI MEXaHUUYECKOTO JIBUKEHMUSL.

[TyTs pu paBHOMEPHOM JBMKEHUU. [ paduku paBHOMEPHOTO MPSMOIMHEHHOTO ABHKEHHSL.

YCKOpeHI/Ie. TanrennunanbHas U HOpMaJibHasA COCTAaBJIAIOIINUC YCKOPCHUS.

N [l WIN]E

BpamarenbHoe IBHKEHHUE TBEPAOTo Tejla. YT0J MOBOPOTa. YTIIOBask CKOPOCTh. YTJIIOBOE
yCKOpEHHE.

oo

PaBHOMepHOG BpaliaTCJIbHOC ABMKCHUC TBEPAOTO TCJIA. CBs3b MCXKOY JIMHEHHBIMH U
[YTJIOBBIMU XaPAKTCPUCTUKAMU NBHUIKCHUS.

uepuuanbHbie cucTeMbl oTcuéra. Macca, cuna. [lepBbiit 3akon HeroToHa.

10

3akoHbl HproTOHA. FpaHI/II_IBI IMPUMCHUMOCTHU 3aKOHOB HgeroTona.

11

Cuiibl B ipupoze. 3akoH BceMupHOTo TsaroteHus. Cuna tspkectu. Bec tena. Cuia peakuuu
OTIOPBI.

12

Cuna ynpyroctu. Cuna tpenust. KoadhuumeHT TpeHus: CKoJIbKeHus.

13

I/IMHYJ'IBC CHUCTCMBI TCJI. I/IMHYJ'IBC CHJIBI. 3aKOH COXpPaHCHUS UMITYJIbCA.

14

I_[eHTp MacCC CUCTEMbI MAaTCPHAJIbHBIX TOYCK. YPaBHeHI/IC JABHXXCHHA LICHTPA MacCcC.

15

MexaHn4deckas pa60Ta N MOIITHOCTD. Kunetnueckas OHEPIus.

16

TeopeMa 00 U3MEHEHUH KHHETUYECKOU OHCPIUH. HpI/IMeHeHI/Ie TCOPCMBI.

17

KOHCepBaTI/IBHLIe 1 HCKOHCCPBATHBHBIC CHUJIBL. IToTenumnanpHast SHEpPTU:.

18

3aKOH COXpaHEHMsI MEXaHUYECKON YJHEPIHH. YTIPYTHE U HEYIIPYTHE COyIapEeHHUs.

19

MOMEHT CUJIbI OTHOCUTEIBHO TOUKH U OCH. MOMEHT HUMITYJIbCAa OTHOCUTCIIBHO TOYKH U OCH.

20

YPaBHeHI/Ie MOMEHTOB. 3aKOH COXPAHCHUSA MOMCHTA UMITYJIbCA.

21

MoMeHT nHepIuu Tena, ero ceoictra. Teopema llITelinepa. OCHOBHOIM 3aKOH JUHAMUKU
BpaIaTEILHOTO JIBUKECHMUS.

22

[leHTp Macc TBEpAOTO TeNa U 3aKOH €ro IBMKEHHUs. BpaleHue TBepioro tena BOKpyr
HEMOABM)KHON OCH.

23

Kunernmueckas OHEPIUs, JICMCHTapHAaA pa60Ta 1 MOIIHOCTDB ITPH BpallaTCIbHOM JIBUKCHUU.

24

TepMOI[I/IHaMI/I"ICCKI/Iﬁ M CTaTUCTUYECKUN METOMBI. MaKpOCKOHI/I‘-IeCKI/Ie mapaMCTpPbl U CUCTCMBI.
PaBHOBECHBIC U HCPAaBHOBCCHBIC COCTOSHMA.

25

M ieanbHblil ra3. YpaBHEHUE COCTOSIHUS HICATBHOTO Ta3a.

26

l130mporneccsl B razax.

27

(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CpeHsis KUHETHYECKasi YHEPTUs
MOJIEKYII.

28

Uucno creneHeit cBoOOIbI. 3aKOH PAaBHOMEPHOTO paclpeesieHus] JHEPTHH 10 CTETEHIM
CBOOO/IEL.




n/n

Bomnpocsl k 3a4ety

29

bapomerpuueckas popmyna. Pacipenenenne bonbiimana st BHEITHETO MOTEHIIUAIBHOTO
0JI51.

30

Pacnpenenenne Makcsemna. Hanbosee BeposiTHast, CpeAHSS U CPEAHEKBAIPATUIHAS CKOPOCTH.

31

BryTpeHHsIs SHEprus uaeanbHoro raza. Pabora, coBepmiaemasi ra3oM IpU U3MEHEHHUHU €0
00béMa. OOpaTrMbIe 1 HEOOPATUMBIE TTPOLIECCHI.

32

HepBoe Ha4aJlo TCPMOJAWHAMUKHA U €0 MIPUMCHCHUC K U30IIPOLECCaM.

33

TermoeMKOCTh UIealbHOrO ra3a. Y paBHeHue Maiiepa.

34

Aunabarnyeckuit mporecc. Ypasaenue [lyaccona. [Tokazarens agnadaTsl.

35

[lonmurponHsie npoueccel. [lokasarens noautponsl. TemoeMKoCTs B IOJIUTPOITHOM IIPOLECCe.

36

PaGoTa mieanbHOro ra3a B M30IpoIeccax U anuadaTnyeckoM Iporecce.

37

OHTpPOINS UIEAIBHOTO raza u €€ CBONCTBA.

38

BTopoe u TpeTbe Hayana TepMOAMHAMUKH.

39

TeruoBbie MamuHbl. KII/] TermoBbIx MamuH.

40

[{ukn Kapro. O6parnsiii mukn Kaprao. KITJ] mukina Kapso.

Cemectp 3

19

=
=
=

Bompocsl k 3auery

DIIEKTPUUECKU 3apsijl. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOTO 3apsia.

Toueunsrii 3apsa. 3akon Kynona. Pacnpenenenue 3apsaos.

CBs13b MEX/1y HANPSKEHHOCTHIO U noTeHuanoM JCII. DxkBunoreHuuanbHble TOBEPXHOCTH.

OnekTpuueckoe noje. HarmpsykeHHOCTh 3JIeKTPUUECKOTo MOJIsl.

['padmyeckoe nmpencTaBieHue MEKTpUuYecKoro nosst. [IpuHnun cynepno3unuu.

Teopema ["aycca. Teopema I'aycca B nuddepennnansroit hopme.

Pabota cun OCII. Hupkynsaus Bekropa HanpskeHHOocTH DCIIL.

[Torenmuan DCII. [Tone qumons.

Ol |IN|OO|O|BA|WIN]|F

[Ipumenenue Teopemsl ["aycca k pacuetry HekoTopsix DCII B Bakyyme.

[EEN
o

PaBHOBecue 3aps10B Ha npoBoiHUKE. [IpoBoaHMK Bo BHentHeM DCII.

[EEY
[EEN

(DIEKTPOEMKOCTb IIPOBOTHUKOB. DNEKTPOEMKOCTb YEIMHEHHOTO IIPOBOJHMKA.
(DIIEKTPOEMKOCTB IIapa.

[EEN
N

Konnencaropsl. EMKOCTB TIJIOCKOTO, HJIMHIPHUYIECKOTO U CHEPUIECKOTO KOHAECHCATOPOB.

[EN
w

EaTapeH KOHACHCATOPOB. Hapanneanoe " ITOCJICA0BATCIIbHOC COCANHCHUC KOHACHCATOPOB.

[N
SN

3Hepr U  B3aUMOJEHCTBHUSA CHUCTEMbl HENOJBIDKHBIX  TOYEYHBIX 3apsA10B. 3Hepr nus
BAPSAKCHHOTI'O YCAWHCHHOI'O IIPOBOJHMKA.

[EN
a1

(OHeprus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIUs IEKTPUUECKOTrO TOJI.

[EN
(op]

[TOCTOSHHBIN SJEKTPUUECKUNA TOK W €ro XapakTepUCTHKH (CHUjla TOKa, IMIOTHOCTh TOKA,
COMPOTHUBIICHNUE).

[EN
\‘

CTOpOHHUE CUJIBL. DIEKTPOABUKYIIAs CUJIA.

[EEN
(0¢)

3akon Oma AJId OAHOPOAHOI'0O U HEOJHOPOAHOI'0 YYAaCTKOB LCIH B HHTCFpaHBHOﬁ (I)OpMC.

COHpOTI/IBJ'IeHI/ISI IIPOBOAHUKOB.




n/n

Bonpocsl k 3auery

19

3akon OMa B quddepeHnnanbHoi hopme. Y nenpHas IeKTPUIeCcKast IPOBOIUMOCTb.

20

PasserBnennsie nenu. [IpaBuna Kupxroga amis HeoTHOPOIHOTO yyacTKa HEMH.

21

3akon [Ixoyns-JleHna B uHTerpasibHON U muddepernuansaoi popme. MOIHOCTD TOKA.

22

MarautHoe 1mojae. OCHOBHas XAaPaKTCPUCTHKA MAIrHUTHOI'O ITOJIA. CuioBbIc JIMHUH.

23

Pabota 1o nepemeneHuIo MpoBOAHUKA U KOHTYpa C TOKOM B MArHUTHOM I10JIE.

25

[MarHuTHOE I1OJIe ABUIXKYIICTOCHA 3apsaa. I[BI/I)KGHI/IG 3apSAXKCHHBIX YaCTHUIl B MAIrHUTHOM ITO0JIC.

26

3axon buo-Casapa-Jlamnaca.

27

Teopema ['aycca mmst marHuTHoro moss. Teopema O LHPKYIALMHA BEKTOpa HMHIYKIUU
MarHuTHOTO TOJIA.

28

MarauTHOE I10JIe COJICHOH JA.

29

Cuna Amnepa. 3akoH Amnepa. Cuna JlopeHiia.

30

3aKOH 3JIeKTpoMarHuTHOW nHaykuuu. [Ipasuio Jlenuna.

31

[Tpupoga OMU (paccMoTpeTh l1Ba ciaydyas: a) KOHTYP JABHMXKETCA B IOCTOSSHHOM MarHUTHOM
1oJie, 0) KOHTYpP MOKOUTCSI B IEPEMEHHOM MarHUTHOM I10J1€).

32

SIBeHne caMOMHAYKUMU VHIYKTUBHOCTH (B KauecTBE MpPUMeEpPa pacCUUTaTh MHAYKTUBHOCTD
0ECKOHEUHO JUIMHHOTO COJICHOMIA).

33

Bsanmnas unaykius. CaMOUHTYKITHS.

34

B3auMHas WHIYKTUBHOCTD JIBYX KaTyIIEK, HAMOTAHHBIX Ha OOIIMN TOPOUIAIbHBINA CEPAECUHUK
13 JKesesa.

35

Tpancopmaropsl. DHEPTHst MATHUTHOTO TIOJISL.

36

Toxu IIpU pa3MbIKAaHWUW U 3aMbIKaHUA LT CIIN.

37

MarsuTHOE I1OJIC B BCIICCTBCE. KJIaCCI/I(i)I/IKaHI/Ifl MAarac€TuKoOB.

38

[loBeneHne  MarHeTWMKOB  BO  BHEIIHEM  MarHUTHOM  mosie.  HamarHuueHHOCTb.
DeppOMarHeTHKHY.

39

Knaccudukanus qusnekTpuKkoB. usnekrpudeckasi IpOHUIIAEMOCTb.

40

[lomsipu3anus qUAIEKTPUKOB. BeKTOp nosrspusanum.

Cemectp 4

=
s 2

BOl'lpOCI)I K 3K3aMEHY

["apMoHMUeCcKUEe KOIeOaHUs U UX XapaKTEPUCTUKH.

["apmoHnueckuii ocunuATop. [IpyKMHHBIN MasTHUK.

duznueckuii 1 MaTeMaTUYECKU MasiTHUK.

CB0OOIHBIE TApMOHHYECKHUE KOeOaHus B KOe0aTeTbHOM KOHTYpE.

JluddepeHnmanbHoe ypaBHEHHE CBOOOJHBIX 3aTyXaloIUX KojleOaHWi (MEXaHMYeCKHX |
PIIEKTPOMArHUTHBIX) U €r0 pelIeHHe.

Bpewmst penakcaruu. [lepuon 3aTyxaronmx konedanuit. JJo6poTHOCTS.

JlupdepeHnmanbHoe ypaBHEHHE BBIHYXKIEHHBIX MEXaHUYECKMX M 3JEKTPOMAarHUTHBIX
Kos1e0aHUM U €ro pellieHue.

AMIUTUTY/A U (a3a BBIHYKICHHBIX KOJIEOaHUIA.

OO N |of o1l | D|lWIN]|F

CroxxeHne rapMOHHUYCCKUX KoJIeOaHMI OIHOTO HAIllpaBJICHUSA U OJIMHAKOBOM YaCTOTHI.




Bonpocel K dK3aMeH
n/n P y

10 |CnoxeHne B3aMMHO NIEPICHANKYISAPHBIX KOJICOaHUH.

11 |O6pa3zoBanue BonH. [Tonepednsie U MPOIOIbHBIE BOJIHBIL.

12 [[TapameTpsl BOJH U COOTHOILLIEHUS MEXKY HUMHU.

13 |O6pa3zoBaHue CTOSYNX BOJIH. ¥Y3JIbI M ITyYHOCTH.

14 |VpaBHeHus Oerymiei u crosiueii BOHBL. OTIMYHS 3TUX BOJIH.

15 [BexTOp MIOTHOCTH MOTOKA SHEPTUU JIEKTPOMATHUTHON BOJIHBI M YIPYTHUX BOJIH.

16 [[Ipupona cBeta. KopryckyasipHO-BOJHOBOM JTyau3M.

17 [Uurepdepenuus cBera. Y caoBUs MaKCUMyMa 1 MUHUMYMa Py UHTEP(EPEHITIH.

18 [Pacuer uHTEepPEpEeHINOHHON KaPTUHBI OT ABYX KOT€PEHTHBIX UCTOYHUKOB.

19 [MuTepdepeniius B TOHKUX IUIEHKaX, YCIOBUSI MAKCUMYMOB 1 MUHUMYMOB.

20 |Konwna Hetotona. Paguycel koserr.

21 Jludpaknus ceera. [Ipunnumn [tolirenca-®dpenens. Merona 3ou Openens.

22 |Tudpakuus Openenst Ha HEOOIBIIOM KPYIJIOM OTBEPCTHH U JHCKE.

23 |Tudpakuus Opaynrodepa Ha Y3KOU JITMHHOHN IIETH.

24 |Tudpakuus @paynrodepa Ha 0OTHOMEPHOUN TUDPAKIINOHHON pELIeTKE.

25 |Paspemaromas criocOOHOCTb ONTHYECKUX MpuOopoB. ['onorpadus.

26 [[Tonspusanmst cBeta. EcTecTBEHHBIN U MONSAPU30BaHHBIN CBET. CTEIEHDb MOISIPU3aIUU.

27 [Bakon bproctepa. OTpakeHHbIN U MPEIOMIICHHBIHN Ty4H.

28 [[Tonsipusanusi cBeTa MpH MPOXOKICHUH CBETA Yepe3 aHU30TPOIHYIO cpeny (3akoH Maitoca).

29 I[BOﬁHOG JIYUCIIPCIIOMJIICHHUC. O,Z[HOOCHBIG " IBYOCHBIC KpUCTAJIJIBI.

30 [TemmoBoe H3JIYUYCHUC, €TO XapAKTCPUCTUKHU.

31 [Bakon KI/IpXFO(I)a. 3HepFeTI/I‘{eCKa${ CBCTUMOCTD T€JIa ITPU UCIIOJIB30BAHUHU 3TOT'O 3dKOHA.

32 [Bakon Credana-bonpiiMana. 3akoH cMmenieHus: BuHa.

33 |[D@opmyna Penes-/xunca. YiabTpaduonaeroBas karactpoda.

34 [KBanrtoBas runote3a. @opmyina [lnanka.

35 (OnTHueckas U SpKOCTHAsi MUPOMETPHUH.

36 |[@oroapdekt u ero Buabl. OmneiT CTONETOBA.

37 [3akonsl BHemHero gorosdpexra. BonbramnepHas xapakrepuctuka Gorosdpdexra.

38 [BuemHuit porospdexr. YpaBHenue DitHITeHA 1151 poTodpdekra.

39 [[Inanetapnas monenb aroma. Moaenu atoma Tomcona u Pesepdopna.

40 [[Tocrynatsl bopa. Monens atoma Bogopoaa o bopy.

41 [CnextpanbHble cepun aToMoB Bogopoaa. Cepus bansmepa. Cepus JlalimaHa.

42 [Macca u umnynsc gortona. Idpdext Kommnrona.

43 [KopmyckymsipHO-BOJIHOBOM Jyaju3M CBOMCTB YacTHIl BemiecTBa. Bonnsl ne bpoiins.

44 Mukpouactuiibl. COOTHOIIEHHE HeonpeaenenHoctel [ eiizenbepra.

45 [Craumonapusle coctosiHusA. YpaBHeHue Llpeaunrepa uist cTallMOHAPHBIX COCTOSTHUM.

45 [[TpoxoxieHus yacTUIl Yepe3 MOTEHIUAIBbHBINA 6apbep.

47 [Hactuua B 0THOMEPHO MPSIMOYTOJIBHOM MOTEHLIUAIBHON SIME.




Ne
Bomnpocskl Kk 3k3aMeHy

n/n

48 |CoctaB 1 XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHUII.

49 [Mpunuun [Maynu. Pactipenenenue 371eKTpOHOB B aTOME 110 COCTOSIHUSIM.
50 [XapakTepuCTHKH aTOMHOTO SIpa.

51 [DHeprus cBs3M U AeeKT Macc.

52 [Snepusbie cuibl. KanenbHas u 00oiodyeyHass MOJENIH AIpa.

53 |PapnoakTuBHOE M3JIyueHHUE. 3aKOH PaJUOAKTHBHOIO pacmaja.

54 |Anwda- u 6era- pacnaapl.

55 [[Ipupona paaArOaKTUBHBIX U3ITy4YEHUH.

56 [flmepHble peakuu U UX OCHOBHBIE THIIBI.

57 |[lenenue aToMHbIX saep. Peakunu cuHTe3a aTOMHBIX S7EP.

58 [3akoHBI cOXpaHEHHUS B SJIEPHBIX PEAKIUAX.

59 |DdynnaMeHTanbHbIC B3aUMOICUCTBHUSA, UX BUJIBI.

60 (JJeMEHTapHbIE YAaCTUIBl  YYacCTBYIOUIME BO  B3aMMOJCHCTBHSIX  PA3JIUYHBIX  THIIOB.

[lepeHocunku QpyHIaMEHTAIBHBIX B3aUMOJICHCTBHIA.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
NpoBeIeHHUs
Cemectp . Kpurepun u HOpMbI OLEHKH
NPOMEKYTOYHOI
aTTecTaliu

2 3auger Crynent Habpan 40-100 GannoB
(o «3aYTEHOY 110 UTOTY U3yUYCHUS TUCIUTLIHHBI
HAKOMUTEIbHOMY B CEMECTpe
pEeNTHHTY) Crynent Habpan 0-39 GanoB no

«HE 3aUTEHO» UTOTY U3YYECHUS TUCIUILTNHBI B
ceMecTpe

3 3auer Crynent Habpan 40-100 6ayoB
(o «3aYTEHOY 10 UTOTY H3y4eHUS JTUCIIATIIMHBI
HAKOMUTEIbHOMY B CEMeECTpe.
pEeNTHHTY) Crynent Habpan 0-39 GanoB no

«HE 3aUTEHO» UTOTY U3YYECHUS TUCIUTLINHBI B
ceMecTpe.

4 OK3ameH Crynent Habpan 80- 100 6amnoB
(o COTITUIHOY 10 UTOTY H3y4eHUS JTUCIUTIIHHBI
HAKOMUTEIbHOMY B CEMECTpe.
pEeUTHHTY) Crynent Habpain 60- 79 6ammos

«XOPOLIO» 10 UTOTY U3yUYeHUS TUCIUTIIHHBI
B CEMECTpE.
CrynenTt HaOpan 40- 59 GannoB
«YIAOBIETBOPUTENIBHO» | TIO UTOTY U3YYCHHUSI TUCITUTUIUHBI
B CEMECTpE.
Crynent Habpan 0-39 GannoB mo
«HEYJIOBIICTBOPHUTEIBHOY» | UTOTY M3YYCHUS AUCIUTUTUHBI B
ceMecTpe




8. YuebHo-MeToaMUYecKoe M HH(POPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK,

y4eOHoe KoJsmn4yecTBo B
nocodue, HAYYHOI
Ne
w/n ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) yueOHo- I'ox u3nanus Ouodmoreke /
MeTO/InYecKoe HaumenoBaHue
nocooue, 9BC
NPAKTHKYM, Ap.)
Kypc obmieit puzuku [ DneKTpoHHBIH pecypc] : yueb.
nocobue. B 3 1. T. 1. Mexanuka. MonekynspHas
¢usuka / U. B. CaBenbes. - U3a. 12-e, crep. - CaHKT-
1 | Cagennes U. B. [TerepOypr : Jlans, 2016. - 432 c. : mi. - (Knaccuueckas | YaeOHOe mocoOue 2016 OBbC Jlanb
yueOHas nuteparypa no ¢usuke). - ISBN 978-5-8114-
0630-2.
Kypc obmieit pusuku [ DnekTpoHHBIH pecypc] : yueoO.
nocodue. B 3 1. T. 2. DneKTpuuecTBO U MarHeTU3M.
2 | CaBennes U. B. {SSEEET-%EZ;%;F J]iuiiBze (J)I fg%’_ -419/163 )(1: li_;’ _CTep' Y4ebHoe mocobue 2016 OBC «Jlanb»
(Knaccuueckas yueOHast nurepaTypa o Gusnke). -
ISBN 978-5-8114-0631-9.
Kypc dusuku [DnekrpoHHbIi pecypce] : yueo.
nocobue. B 3 1. T. 3. KBanToBas ontuka. ATOMHas
¢uzuka. Puzuka TBepAoro Tena. Gusuka aTOMHOTO
3 | Camenbes U. B. sanpa u aneMmeHTapubix yactuil / M. B. CaBenbes. - Y4eOHoe mocodue 2016 OBC «Jlanb»

N3zn. 5-e, crep. - Cankr-IlerepOypr : Jlans, 2017. -
308 c. : mi. - (Knaccuueckas yueOHast tuTepaTypa mo
¢usuke). - ISBN 978-5-8114-0687-6.




Tun (yueOHUK,

y4eOHoe Kosmn4yecTBo B
nocodue, HAYYHOI
Ne
w/n ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJi0BOK) yueOHo- I'ox m3nanus Oudmorexe /
MeTO/InYecKoe HaumenoBaHue
nocooue, 9BC
NPAaKTHUKYM, Ap.)
COopHUK BOIPOCOB W 3amad IO OOmeH Qu3nke
[DnexkTpoHHBI pecypc]: yueO. mocobue / U. B.
4 | Casennes U. B. Cagenbes. - U3a. 7-e, crep. - Cankr-IlerepOypr : Jlanb, | YuebHOe mocodue 2016 OBC «Jlanb»
2016. - 288 c. : wun. - (Knaccuueckass yueOHas
muteparypa no ¢usuke). - ISBN 978-5-8114-0638-8.09
3amaun 1o oOmel Qusuke [DeKTPOHHBIN pecypc]:
yueb. mocobue / U. E. Uponos. - NU3x. 14-e, crep. -
5 | Upomos . E. Cankr-IlerepOypr : Jlawb, 2016. - 416 c. : wi - | YuebHOe mocobue 2016 OBC «Jlanb»
(Knaccuueckass yuebHas mautepaTypa mo ¢usMke). -
ISBN 978-5-8114-0319-6.
Menemxo U. B., KBanToBasg ¢usuka. dusnka aTomMa M aTOMHOIO sjpa
Pemeror B. A. [DnexTpoHHBIN  pecypc] AJIEKTPOH. y4ue0.-METO/I.
nocooue / U. B. Menemko, B. A. Pemeros ; TI'Y ; UH-T VYuebHo-
8 MaTeMaTHKH, QU3UKH U MHPOPM. TeXHOJOTHH" ; Kad. | MeToamuecKoe 2015 CD
"O6mas u teopet. ¢pusuka". - Tonpsrru : TT'Y, 2015. - nocobue

95 c. : min. - bubmmorp.: ¢. 91. - Ipwmi.: c. 92-95. - ISBN
978-5-8259-0850-2.




8.2. lonostHuTEILHAS JIATEPATypPa

Tun (yueOHUK,

y4eOHoe Kosmn4yecTBo B
e nocodue, HAYYHOI
I /;1 ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) yueOHo- I'ox u3nanus ouodmoreke /
MeTOHYEeCKOoe HaumenoBaHue
nocooue, 9BC
NPAaKTHKYM, Ap.)
Jlekiuu mo ¢usuke [DIEKTPOHHBIH pecypc] : yued.
1 | bpaxe P. A. 1218%614? /35(') A(;- E]?a)ﬁ; __Ce(lgiz_(srl[{?;f@g; ' nggng Y4ebHoe mocobue 2013 OBC «Jlanb»
CrenmanbHast muteparypa). - ISBN 978-5-8114-1436-9.
Kypc oO0meit ¢usuku (B Bompocax U 3ajayax)
[DnexTpoHHEI pecypce] : yueb. mocodue / JI. C. Kynus,
2 Kynun JI. C. I. T bypnykosckas. - Msp. 2-¢, ucnip. u jon. - Cank- Y4yebHoe mocodue 2013 SBbC «JIaHbY»

[etepOypr : Jlanb, 2013. - 320 c. : ui. - (YueOHuKN A5
By30B. CrienmanbHas jutepatypa ). - ISBN 978-5-8114-
1372-0.




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

http://physics.ru/ - otkpbiTas ¢pusuka Bepcus 2.5 Y. 1, U.2.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK JACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEUCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JIecTBUSL — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JEHCTBUS — OECCPOIHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JCUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JEHCTBUSA — OECCPOUHO
3 Mirapolis Human Capital Management JHMIEH3HOHHBIH goroBop Ne 42/02/22-K ot

02.02.2022, cpok aeiicTBus — 10
31.08.2022

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
N IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)
"®uznueckas naboparopus Nel". Vuebnast | Ctonsl  nabopaTopHble , Crounbl
ayIUTOpHUs NIl KypCOBOTO NMPOEKTHPOBAHUS | NPENOJABATENIbCKUE, CTYIN
(BBIMIOJIHEHUS KYPCOBBIX padoT). npenogasarenbckuii , [IK | mxadsr qocka
VYuebHas ayauTopus Ui TNpoBeAeHUs | yueOHass  (MapkepHas)  IepeaBHXKHas,
1 IPYIIIOBBIX nu MHAMBUAYaAJIbHBIX | MasTHUK ObOepOeka , mamuHa ATByJa .,
" | koHCynbTanuil. YyeOHas ayauTOpHs Ul | YCTaHOBKA AxycTudeckuit METOJ
MIPOBEJICHUS 3aHATHM TEKYILEro KOHTPOJIA U | ONpeNeseHus]  MoKazarens  aauadaTsl
npoMexyTrouHoi arrecrauu. ([-312) BO3ayxa , YcraHoBka OrmpenenceHue
MpUpAIIEHHUs] SHTPONUHU MPHU IUIaBIECHUU
TBEPAOIO TeJA , IITAHT€HIUPKYJIN
«®usnueckas nadoparopus Ne 2y». Yuebnass | Ctonsl  jpaboparopHble CTYJbs
ayIUTOpHUs NIl KypCOBOIO NMPOEKTHPOBAHUS | YUEHHUECKHE , Croubl
5 (BBITIOJIHEHUS KYPCOBBIX paboT). YueOHas | mpemojaBaTelbCKUE , KOMIBIOTEPHI
ayaMToOpusl JUIsL TPOBEIEHUS TPYNIOBBIX M | mIKadbl , YCTaHOBKAa JUId  OIBITA

WHIUBUAYAIbHBIX KOHCYJbTalMi. YdeOHas
ayIUTOpHsl  JUId  IPOBENCHMS  3aHATHUU

N3Mepenne conpoTUBIEHHS TPOBOJHUKOB
C IOMOIIBIO MOCTA YUTCTOHA , yCTAHOBKA



http://physics.ru/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

TEKYIIEro KOHTPOJS M  IMPOMEKYTOYHOM
arrectanuu. (I'-316)

st oneita Onpenenenue DJ[C Merogom
KOMIICHCAIIMM ., YCTAaHOBKA JJIA OIbITA
HccaenoBanyue 3aBUCHMOCTH — IIOJIC3HOM
momHoctd W KIIJ[ mcTtounmka Toka OT
CONPOTHUBIICHUSI HArpy3kd , YCTaHOBKa
mis ombeita  OnpeneneHue  EMKOCTH
KOHJIEHCATOpa MO0 BPEMEHHU €ro paspsia ,
ycTaHOBKa  Jsi  ombita  [IpoBepka
3aBUCUMOCTH COINPOTUBJICHUS JaMIIbl OT
TeMIIepaTypbl HarpeBa HUTH Hakama |,
ycTaHOBKa Juisi  ombiTa  M3mepenue
WHAYKIIMA MAarHUTHOTO TOJISI C TIOMOIIBIO
(PU3UYECKOTO MasITHUKA ., YCTAHOBKA JIJIst
onbiTa OmnpeneneHue TOPU3OHTAIBHOM
COCTAaBJIAIONICHT MAarHUTHOI'O IOJIS 3eMIIH
., ycTaHoBKa Ui ombiTa VMccnenoBanue
HAMarHW4YuBaHusi  (eppomMarHeTuka ¢
MOMOIIIbI0  ocuuiorpadga ., YCTaHOBKa
JUTsI ombITa VI3MepeHne WHIyKTHBHOCTH U
B3aMMHOW MHAYKTUBHOCTH KaTYIIEK

Jlabopatopuss «Ontuka W KoOJICOAHUY.
VYueOHass  ayamTopusi UL KypCOBOTO
MIPOCKTHUPOBAHUS  (BBIMOJIHEHHS KYPCOBBIX
pabor). YueOHas ayuTopus TUTS
MIPOBE/ICHHUS TPYIIOBBIX ¥ WHAMBHIYaTbHBIX
KOHCYJIbTAIlMi  YueOHast ayauTopus JJis
MIPOBEJICHUS 3aHATHIH TEKYIIETO KOHTPOJS U
npomexytouHoit arrecrarmu. (I'-333)

Crobl nabopaTopHbIe, CTYJbs
yueHnueckue, CToibl KOMIBIOTEpPHbIE,
Cronpl  mpenojaBaTeinbCKue , CTYJIbA
npenojasarensckue , [IK , yctanoBka s
OIIBITA N3yuenne TrapMOHUYECKUX
KoJIeOaHUH MaTeMaTU4YeCKOro MasiTHUKA .,
YCTaHOBKa JJIsA OIIbITa I/I3y‘~I€HI/IC
rapMOHUYECKUX KoJeOaHUH (PHU3MUECcKOro
MassTHHKaA. YcranoBka JJIsA OIlbITa
HccnenoBanre CBOOOJHBIX 3aTyXaroIUX
DJIEKTPOMArHUTHBIX KoJieOaHu M ,
ycTaHOBKa  ans  omblta  M3yueHue
uHTEep(EpPEHIINU CBETa TIPU OTPAKEHUH OT
IUIOCKOTIApaJUIEIbHOM TUTACTUHBI ,
YCTaHOBKa JJIsA OIIbITa I/I3y‘~I€HI/IC
3aTyXaroIluX MEXaHHMYECKUX KoJeOaHU,
YCTaHOBKa JJIsA OIIbITa BpameHI/Ie
TUIOCKOCTH MOJISIPU3AINHU -, YCTAaHOBKA JUIS
ombiTa l3ydeHWe 3aKOHOB TEIIOBOTO
U3IY4YEeHUsT , YCTaHOBKa JUIs  OIbITA
N3yuenne BHemHero Qoroaddexra
ycTaHOBKa  Jns  omblta  M3yueHue
mudpakuu - @paynarodepa Ha  OgHOM
e , YCTaHOBKa JUIsl ombita M3yueHue
CIIEKTpa aTomMa BOJOpoaa , Y CTaHOBKA IS
OIlbITa HOFHOI].[CHI/Ie PAaA0OaKTUBHOI'O




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTUYeCcKUX U Ja0OpaTOPHbIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)
W3JIYy4CHUS
JlaGopatopus "®uszmka B sKcnepuMmeHTax | CToibl 1abopaTOpHEIE, CTYJIbS
st mkosbHuKoB". (I'-321) yueHndeckue, CTonbl Mperno1aBaTeabCKue
, IIK, nocka ayautopHas (MenoBas),
WHTEPAKTHBHASI JTOCKA, MPOEKTOp, IKad,
KOMILIEKThI «EI'D-nmaboparopus o
MEXaHUKE» ,JKommnekr «EI'D-
4 nabopaTtopuu 1Mo MOJEKYISIpHON (u3nKe»
' ,JKomriekt «EI'2-naboparopust no
AJIEKTPOJMHAMHUKEY» , KOMIUIEKT «EID-
nabopaTopusi 1O  OMNTHUKE», MAasTHUK
OOepOeka, mammnHa ATBYyJa, YCTaHOBKA
«IIpoBepka 3akona boisa- Mapuorra» ,
yCTaHOBKa "IIpoBepka 3aKOHA
COXpaHEHMsI MEXaHUYECKON 3Heprun”
Kommerorepnsii kiacc. YuebHas ayautopust | Ctoibl y4EHUYECKHE, CTOT
JUISL TPOBENEHUS 3aHATUW JICKIIMOHHOTO | MPEroaBaTelbCKUM, CTYJIbS
TUna. YueOHasi ayAuTOpUs sl POBENCHUS | yYEHUYECKHE, J0CKa ayIuTOpHAas
3aHATHA CEMHHApCKOTO Tuma. YueOHas | (menoBas), I[IK ¢ BbIXOgOM B CeTh
ayTUTOpHUSl NIl MpOBeAeHus J1abopaTopHbIX | MHTEepHET
5 pabot. YueOHast ayauTopusi Uil KypCOBOTO
MPOEKTUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabor). YueOHast ayIuTOpUs ISt
MIPOBEJICHUS TPYIIOBBIX M MHAWBUIYaTbHBIX
KOHCYNbTAllUi Y4eOHast ayauTopust Jyist
MPOBEACHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
npoMexytouHoi arrecraimu. (I'-334)
6 [Tomemenue st caMocToATeNbHOW paboThl | CTOINBI, CTYNbs, KOMIBIOTEPHI
" | obyuarormxcs (I'-401)
[Tomemienue st caMoCTOSATENbHOM paboTel | Jlocka ayauTtopHas (MenoBas), CTOJIBI
7. | obyuarormmxcst (C-508) VUEHUYECKUE, CTOJI IPEIoIaBaTeIbCKUH,

CTYJbsl, CTEH]IbI, IIKa(BbI.




