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[IpakTnueckue 72 72
IIpoMexyTouHas aTTecTalus 0,85 0,85
KonTaktHas pabora 221,3 221,3
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KoHTposb 35,65 35,65
Hroro 468 468
( )
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Pabouyto nporpamMmy coctaBui(un):
JlouieHT, kaHa.TeX.Hayk, goneHT CapadanoBa B.A.

(OondrcHocms, yueroe 3eanue, cmenens, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

e

X Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma quCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
Hanpasienus noaroroBku 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPECTCTBA

Cpok neiicTBusi padoueii nporpammsl AucuummHbl 10 « 30 » aBrycra 2027 r.

COI'JTACOBAHO
3aBenyronuii kadeapoit «IIpoekTupoBaHue U IKCILTyaTalusi aBTOMOOHUIICIH)

« _» 20 T. A.B. boGpoBckuit
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenpanuu kagenpel «O01mas u reopernyeckas Gpuznka»

(mporoxon 3acemanus Ne 1 ot « 31 » aprycra__ 2021 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

lenp oCBOEHUA NHCUUILIMHBI —CO3/IAHUE OCHOB JOCTAaTOYHO IIMPOKON TEOPETUUYECKOU
MOJATOTOBKU B 00JIacTU (PU3UKHU, TO3BOJISIONIEH OyIyIIMM MH)KEHEpaM OPUEHTHUPOBATHCS B MOTOKE
HAYYHOW M TEXHUYECKOW HMH(MOpPMAMU U OOECIICUMBAIONICH MM BO3MOXKHOCTH HCIIOJIH30BAHUS

(1)I/I3I/I‘16CKI/IX ITPUHIIUIIOB B TEX obnacTax TEXHUKH, B KOTOPBIX OHH 6y,HYT CIICIHUAJIN3UPOBATHCA .

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI " MPAaKTUKH, HA OCBOCHHUH KOTOPBIX 6a31/1pyeTCﬁ JaHHass AUCHUIITIMHA: BbICIIAsA
MaTC€MaTuKa, TCOPCTUYCCKAA MCXAaHUKaA.

HI/ICHI/IHHI/IHBI " IIPaKTHUKH, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XOI[I/IMO Kak
NpeaAmCCTBYIOIICC: «MexaHHKa», ((3JI€KTpOT€XHI/IKa U JBJICKTPOHUKA», <<MaTepI/IaJIOB€I[eHI/IC u

TKM».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIMpyeMble AOCTUKEHUS IInanupyemble pe3yJibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K0J1 1 HAMEHOBAHUE) (KoJ1 1 HAMEHOBAHUE)

OIIK-1. Cnocoben pemarn OIIK-1.1 Bnaneer 3HaTh: OCHOBHbBIE buznueckue
3a71a41 PO(HECCHOHALHOM MaTEeMaTHYCCKUM 3aKOHBI M IIOJIOKEHUA OOmed u
ACATEIBPHOCTH Ha OCHOBE anmapaTroMm MpH pOelIeHn: | TEOPEeTUUECKON (PU3UKH AJIS peIeHus
Hggogw":s;m (bu3HUecKux 3ama4. 3a1a4y npodeCcCHOHATBHOM
T THY UxX "
Hpals(TI/I‘leCKI/IX OCHOB OIIK-1.2 Cniocoben ﬂeﬂTeH_BHOCTH'
€CTECTBCHHBIX U MIPOBOJUTH JJAOOPATOPHBII YMETh:  NDHMCHATE  QH3HECKHE

3aKOHBI M METOABI UCCIEN0BAHUS I
penreHus 3anad npodeccHoHATBHOM
IEeITEIbHOCTH.

Brnagerb: HaBBIKAMH TMPAKTHYECKOTO
NPUMEHEHUS  3aKOHOB  (PU3UKH,
BBIIIOTHEHUS bu3HIeCKuX
3KCIEPUMEHTOB H 00paboTku
PE3YJITaTOB U3MEPEHUH (PU3HIECKUX
BETTUYUH Ui 00pabOTKU ,aHaN3a U
MpeacTaBiICHUs ~ WHPOpMAIUU B
npodeccCHoHaNBEHON JESATENBHOCTH C
WCIIOJIb30BaHUEM HWH(POPMAITHOHHBIX
YU KOMIIBIOTEPHBIX TEXHOJIOTHIA.

TEXHUYCCKUX HAYK, a TAKKC SKCHepI/IMeHT nu
MaTEeMaTH4ECKOro antapara | oOGpadaTbIBaTh PE3yIbTAThI
U3MEPEHUN




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopmMbI
Bun H . " TeKylIero
. auMeHOBAHMeE TeM 3aHATHI HTEPAKTHB
Monyub (pasaen) | yueOHoii . Cemectp| O0beM, u.| bamiabl p ’|  KOHTpoOJH
(yuedHoli padoThI) u,
padoThI (Haume-
HOBAaHHeE
Monynbl OcHOBBI Jlex Kunematuka nocTynareibHOTO U BpalllaTeIbHOTO 2 2 .
KJIACCHYECKOHN JIBUKCHUSL.
MEXaHUKU Jlex JIuHaMuKa NOCTYNaTeIbHOIO ABMKEHHS 3aKOH 2 _
COXpaHEHHS UMITI-Ca.
Jlex Pabora u 3HEprus. 3aK0H COXpPaHCHHSI SHEPTHH. 2 .
Jlex JluHaMMKa BpalaTeIbHOTO IBU)KEHUS. 3aKOH 2 _
COXpaHEHMsI MOMEHTa UMITYJIbCA.
Jlex TBepmoe Teno B MEXaHHUKE. 2 .
J1a6 Broanoe 3anstue. Teopust morpentHocTei. 2 L
Jlab Beimonnenue JIP no uaauBuayansHOMy rpaduky. 2 3 .
Jlab Boimmonuenue JIP nmo nHauBuayanbsHOMY rpaduky. 2 3 _
Jlab Beimonnenue JIP no nunauBuayaabHOMy rpaduky. 2 3 .
Jlab Beimonnenue JIP no uHauBuyasbHOMY rpaduky. 2 3 .
WH/IMBUIYAIbHOMY Trpaduky.
Jlab Beimonnenue JIP no uaauBuayansHOMy rpaduky. 2 3 .
ITp KuHemaTnka mocTynaTesbHOro U BPalaTeIbHOTO 2 2 _
ITp JIMHaMuKa MOCTYNAaTeIbHOIO IBUKEHHUS. 2 2 _
IIp Pabota u sHEprus. 3aKOHbI COXpaHEHUS SHEPTUH. 2 2 _
ITp JIMHaMUKa BpaIaTeIbHOTO JBU)KEHUSI. 2 2 _
Ip TBepaoe Teno B MEXAHHUKE. 2 2




DopmMbl

Bun . TEKYLIEero
Mopnyas (pa3gen) | y4eOHOI Ha"MeHOBaHI:,Ie TEM 3ATTHH Cemectp| O0bem, u.| bawibl Hurepakrus, KOHTPOJIA
DaGOTHI (yueoHoO¥ paGoThI) q, (HaHMe-
HOBAaHHeE
IIp Komnoksuym nmo mozayito 1. 2 20 . KP
CPC OCHOBBI KJIaCCHYECKON MEXaHUKHU 36 .
Jlex Onementsl CTO. 2 2 -
Mogyns 2. Onementsl CTO.
MonekyspHast Ip Dnements CTO. 2 2 _
Tepgd)g;;f{z;:nxa Jlab Brmmonaenue nab. paboThl 10 UHANBUAYAIEHOMY 2 3 _
rpaduxky.
Jlex MKT. OcnoBnoe ypaBHenue MKT. Cratuctuueckue 2 .
pacripeiesIeHusl.
IIp MKT. OcnoBnoe ypaBHenue MKT. Crarucruueckue 2 2 .
pacrpeneneHus
Jlab Beimonnenue nad. paboThl IO UHAMBUAYAIEHOMY 2 3 .
rpaduky.
Jlex ITepBoe Hauasio TepMoguHAMUKH. TermnoeMKkocTH 2 o
ra3os.
IIp IIepBoe Hayasio TEpMOAMHAMUKU. TEIIOEMKOCTH 2 2 _
ra3oB.
Jlab Beimonnenue nad. paboThl IO UHAUBUAYAIEHOMY 2 3 .
rpaduky.
Jlex Bropoe Hauano repmoarHamuku. DHTponus. [{UKIbL. 2 .
IIp Bropoe Hauano tepMoarHaMUKH. DHTponHus. [{uKibI. 2 2 _
Jlab Brimonnenue nab. paboThl O UHAWBUIYAIBHOMY 2 3

rpaduxky.




DopmMbl

Bun H . " TeKylIero
Moayas (pa3gen) | y4yeOHO aI/lM(el‘{;:gillzge Z%DST:‘ZI)MT"H Cemectp| O0beM, u.| bamwiabl HTe[;aRTHB’ KOHTPOJIA
padoTeI y P ) (manme-
HOBaHUe
Jlex Tennosbie Mamuubl. [uka Kapho. 2 .
Ip Tennosslie mammubl. [uxi Kapho. 2 2 _
JIa0 Brinmonnenue na6. paboThl 0 UHAUBUIYATHBHOMY 2 3 _
rpaduky.
IIp Komnoksuym 2. 2 20 _ KP
J1a6 Hrorosoe 3ansTue. 2 10 _
CPC MonekynsipHasi hpu3MKa U TEPMOIMHAMHKA 36 _
Monyib 3 Jlex Dnexrpuueckuii 3apsia. 3akon KyroHa. 3 2 .
DIIEKTPOCTaTHKA. Hanpsixennocts ICIIL
ITocTostHHBINM TOK IIp Onexrpuueckuii 3apsa. 3akoH KymoHa. 2 2 _
Hanpsoxennocts OCII
Jlab BBoaHoe nabopaTtopHoe 3aHATHE. 2 .
Jlex ITone numnomns. Teopema I'aycca. 2 _
IIp [Tone numnons. Teopema ["aycca. 2 2 _
Jlab Beimonnenue JIP no uHuBuayansHOMY rpauky 2 3 .
rpaduky.
Jlex Pa6ora nepemerienus 23 B DCII. Ilotenuunan. CBs3b 2 _
Ewno
IIp Pa6ora nepemerniennst 33 B OCII. [Torennuan. CBs3b 2 2 _
Euo
Jlab Boimmonuenue JIP no unauBuayaasHOMY rpaguky 2 3

rpauky.




DopmMbl

Bun H . " TeKylIero
Moayas (pa3gen) | y4yeOHO a"M(el‘{lzgizge Z%“;;;I;HT"" Cemectp| O0beM, u.| bamwiabl HTe[;aRTHB’ KOHTPOJIA
padoThbI y P ’ (Haume-
HOBaHUe
Jlex OnektpoeMkocThb. DHeprust ICII. [IpoBogHUKYN B 2 .
OCIL.
IIp Konpaencaropel Dueprus ICII. [Iposoauuku B ICII. 2 2 .
Jla6 Brinonuenue JIP nmo unauBuayaasHOMY rpaguky 2 3 _
Jlex 3aKOHBI IOCTOSIHHOTO TOKA. 2 _
Ip 3aKOHbI IOCTOSIHHOT'O TOKA. 2 2 .
Jlab Boinonnenue JIP no unauBuayaasHOMY rpaguky 2 3 _
rpaduxky.
Jlex MII B Bakyy™me u ero xapakrepuctuku. 3akoH b-C- 2 _
JI.JIroOcHoBHBIE 3aK0HBI MII
IIp Komnoksuym 1 2 20 _ KP
Jlab Boinonnenue JIP no unauBuayaasHOMY rpaguky 2 3 _
CPC OnexTpocTtaTuka. [locTOSIHHBIN TOK. 38 _
ITocTostHHBIN TOK [10CTOSHHBIN TOK
Monyis 4. Jlex MII. Cunst Amniepa, Jlopenma..2ddexr Xomra. 3 2 _
DJeKTpOMarHeTu3M
IIp MII.Cunel Amnepa, Jlopenna. Dddexr Xomna.. 2 2 _
Jlab Beimonnenue JIP no nuauBuayansHOMy rpaduky 2 3 .
runadhrrrexs
Jlex [ToTok u nupKymsAIUs BekTopa B. 2




DopmMbl

Bun H . " TeKylIero
Moayas (pa3gen) | y4yeOHO anna(el‘il(:gizge Z%“;;;I;HT"H Cemectp| O0beM, u.| bamwiabl HTe[;aRTHB’ KOHTPOJIA
padoThbI y P ’ (Haume-
HOBAaHHeE
IIp [ToTok u mupKynsAnus BekTopa B. 2 2 .
JIa6 Brimonnenue JIP no nHauBuayanpsHOMY Tpaduky. 2 3 .
Jlex Asnenus OMMU. 3akon Dapazes nins OMU. Dueprus 2 _
MII.
IIp Asnenus OMMU. 3akon @Papanes s SMU. DuHeprus 2 2 _
Mn.MIIMHAYKTUBHOCTS.
Jlab Boinonnenue JIP no unnuBuyansHoMy Tpaguky. 2 3 _
Jlex [Tone B nuanexrpuke. Bexrop D. 2 .
Ip Ilone B audNEKTPUKE. 2 2 .
Jlab Boimmonnenue JIP no nnauBuayanbHOMY rpaduky. 2 3 _
Jlex Marneruku. [Tone B maraetuke. Bexktop H 2 .
Ip Ilosie B MarueTuke. 2 2 _
Jlab Boinonnenue JIP o nHauBuayanbHOMY rpauky 2 3 _
ruandhrrrexs yusnadhrxrexs
Jlex Cucrema ypaBHuenuit Makcsesuia. Dueprus OMII 2 L
IIp Konnoxsuym 2 2 20 . KP
Jlab Htorosoe nabopaTopHoe 3aHATHE. 2 3 .
Jlab Htorosoe nabopaTopHoe 3aHsATHE. 2 3 _
Jlab HtoroBoe nabopaTtopHoe 3aHATHE 2 1




DopmMbl

B HaumenoBanue Tem 3a 7 n TEIYIHETO
. HMEHOBaHUe TeM 3aHATHI
Moayas (pa3gen) | y4yeOHO (yae6Hoii padoTs) Cemectp| O0beM, u.| bamwiabl HTe[;aRTHB’ KOHTPOJIA
padoThbI y P ’ (Haume-
HOBAaHHeE
CPC DNeKTpOMarHeTHu3M 38 .
Mopyns 5. Jlex I'K u ux xapakrepuctuku. OHeprus ['K. T'O. 4 2 _
Konebanus u
Ip I'K u ux xapakrepuctuku. OHeprus ['K. I'O. 2 2
BOJIHBL. BonHOBas —
ONTHKA Jla6 BBoaHoe 3ansTue. 2 3 _
Jlex Mastauku. CBoboansie I'K B konebarenpsHOM 2 _
Ip MastHuku. CBo6oansie 'K B konebarensHOM 2 2 _
J1ab Brinonnenue na6. paboThl 10 UHAUBUIYATHBHOMY 2 3 _
rpaduxky.
Jlex 3aryxarolye 1 BbIHYKJIeHHbIe KojeOanus.ClioxeHune 2 _
I'K.
ITp 3aryxaromiye 1 BbIHYX/IeHHbIe KojieOanus.CliokeHue 2 2 _
I'K.
Jlab Beimonnenue nad. paboThl IO UHAMBUAYAIEHOMY 2 3 .
rpaduky.
Jlex DNeKTPOMarHUTHbIE BOJHBI. DHEPTUS U UMITYIIbC 2 _
OMB.
ITp DJEeKTPOMarHUTHbIE BOJHBI. DHEPTUs U UMITYJIbC 2 2 _
OMB.
Jlab Brimonnenue nab. paboThl 0 UHAWBUAYAIEHOMY 2 3

rpaduxy




DopmMbl

B HaumenoBanue Tem 3a 7 n TEIYIHETO
. HMEHOBaHUe TeM 3aHATHI HTEPaAKTHB
Monyas (pasnen) | y4edHoi (yuemoii pacoTh) Cemectp| O0bem, u.| Bajuisl [:l ’|  KOHTpO.Is
padoThbI y P ’ (Haume-
HOBAaHHeE
Jlex Nurtepdepennus cera. udpakius ceera. 2 .
ITonsipusanus ceera.
IIp Hutepdepennus cera. udpakius ceera. 2 2 .
Jlab Brmmonaenue nab. paboTsl 10 MHANBUAYAIEHOMY 2 3 _
A
Jlex Hudpakmus ceera. [lomspuzaius creta. 2 _
Ip KonnoxBuym 1 2 20 _ KP
Jlab Boinonnenue JIP no unauBuayaasHOMY rpaguky 2 3 _
CPC Konebanus u Bonubl. BonHoBas ontuka 36 _
Jlex TennoBoe U3TyyeHHe, ero XapakTePUCTUKHU U 3aKOHBI. 4 2 _
Mopyns 6.
ITp TennoBoe n3nyyeHue, €ro XapaKTePUCTUKH U 3aKOHBI. 2 2 _
ONEMEHTHI
KBaHTOBOM U Jlab Beimonnenue JIPno unauBuayaisHoMy rpaduky 2 3 .
aTOMHOU (U3UKU
Jlex ®oT033dekT u ero 3akonsl. Ippext Komnrona. 2 .
Ip ®oT033(]ekT U ero 3akonsl. ppexkt Komnrona. 2 2 .
Jlab Beimonnenue JIP no uauBuayansHOMy rpaduky 2 3 .
Jlex Teopus aroma Bogopona 1o bopy. Bounnsl ne bpoiis. 2 _
IIp Teopus aroma Bogopoaa 1o bopy. Bonasr ne bpoitns. 2 2 .
Jlab Boimmonnenue JIP no nnauBuayanbHOMY rpaduky 2 3 _
Jlex CooTHolIeHrne HEONpeIeIeHHOCTEH. Y paBHEHNE 2

HIpenunrepa. I'eitzendepra.




DopmMbl

Bun H . " TeKylIero

Mopnyas (pa3gen) | y4eOHOI aI/lM(el‘{;:gillzge Ta%“s;:){HT"H Cemectp| O0bem, u.| bawibl HTe[;aKTHB’ KOHTPOJIA

padoThbI y P ’ (Haume-

HOBAaHHeE
IIp CoOTHOILIIEHHE HEONPEICIICHHOCTEH. Y paBHEHUE 2 2 .

[Ipenunrepa.
Jlab Brinonuenue JIP nmo unauBuayaasHOMY rpaguky 2 3 _
Jlex DneMeHTHl aTOMHOU (pU3uKu. SaepHbie peakuu 2 _
IIp DneMeHTHl aTOMHOU (pU3UKU. SaepHble peakiuu. 2 2 _
Jlab Brinonuenue JIP nmo unauBuayaasHOMY rpaguky 2 3 _
Jlex OeMeHTapHble YaCTHIIBI . 2 _
Ip KomnoBuywm 2. 2 20 _ KP
Jlab Beimonnenue JIP no uaauBuayansHOMy rpaduky. 2 3 _
J1a6 HroroBoe mabopaTopHoe 3aHATHE. 2 3 _
Jlab Htorosoe nabopaTopHoe 3aHsTHE. 2 1 _
CPC DneMeHThl KBaHTOBOM U aTOMHOM (U3UK 38 _
Kontpons 36 _
[Toceraemo 10 L
CTb
Hroro: 468 300




Cxema pacyera urorosoro 6a/ia B cemecrpe 11Pb:
N N

(Zﬂa@ + Zﬂpi + Icwy + HT)
i=1 i=1

2

Y. IIp; - Gamiel 3a mpakTUYeCKUe 3aHATHs B cemectpe; I1CIy - mocemaeMocTh B ceMecTpe;

, TIe Zﬂa@ - 6asutel 32 mabopaTtopHbie paboThl B cemectpe; UT — utorossrii Tect uepes L T;



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B npomecce wu3ydeHHMs JUCHMIUIMHBI HCHOJNB3YIOTCS CIEAyIOIIME 00pa3oBaTeIbHbIE
TEXHOJIOTHH:

- TEXHOJIOTHS TPAIUIIMOHHOTO OO0yueHUs! (JICKIMH, MPAKTUYECKUE 3aHITHSA, TaOOpaTOpHbBIE
paboThI, caMoCTOsATEIbHAS PaboTa CTYICHTOB);

- nH(OPMAIIMOHHBIC TEXHOJIOTHUH (3TIEKTPOHHBIE OJIAHKH OTYETOB K JIAOOPATOPHBIM padoTam,
TECTOBBIA KOHTPOJIb, BU3YyaJIbHBIC JIEKIIUU C UCIIOJIH30BAHUEM MPE3ECHTAIIMOHHOTO METO/IA).

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI

3anaTus no gucuuiuimHe «®usuka» Wi CTYyJEHTOB BY30B IPOBOJATCS B COOTBETCTBUU C
y4eOHbIM TIIaHOM. AyauTOopHass paboTa CTYAEHTOB IO PYKOBOJACTBOM IIperoaaBaTesen
OCYILECTBIISICTCSI B COOTBETCTBUHU C PACIMCAHUEM B paMKax JICKIU, MPAaKTUYECKUX U J1a00paTOPHBIX
3aHATHH. B camocrosTensHyl0o paboTy CTYIGHTOB BXOOUT OoJjiee TIIyOOKOe H3ydeHHE
TEOPETUYECKOr0 Marepuaia, MOArOTOBKA K JIAOOPATOPHBIM 3aHATHAM U BBIIOJHEHHE JOMALIHHX
3a1aHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

C Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
emectp (nJM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

OIIK-1. Cnocoben pemars 3a1auu TecroBble 3aganus bT3 «Dusnka T3
PO ECCHOHATILHOM NeITeTLHOCTH Ha 2017»
OCHOBE HCIIO0/Ib30BaHUS TEOPETUUECKUX U Bomnpock! K 3a4ery

2 MPAKTUYCCKHUX OCHOB €CTCCTBCHHBIX U
TCXHUYCCKUX HAYK, a TaKXC
MaTEMaTHYECKOT0 armapara
OIIK-1. CrocoOeH pemats 3a1a4u Tecrosrie 3aganust bT3 «Pusuka T3
npO(beCCI/IOHanLHOﬁ IEATEIIbHOCTH HA 2017»
OCHOBE HCIIOJIb30BAHUS TEOPETUYECKHUX U Bompocs!  3a4eTy

3 HpaKTI/I‘ICCKI/IX OCHOB €CTCCTBCHHBIX U
TEXHUYCCKNX HAYK, a TaKXC
MaTe€MaTU4Y€CKOI'O armapara
OIIK-1. CriocoOeH pemats 3a1a4u Tecrosrie 3aganust bT3 «Puszuka T3
po(ecCuOoHaIbHOMN JCSATEIBHOCTH Ha 2017»
OCHOBE HCIIOJIb30BAHUSA TEOPETUYECKHUX U Bompochl K SK3aMeHy

4 IIPaKTUYCCKUX OCHOB €CTCCTBEHHBIX U
TEXHUYCCKNUX HAYK, a TaKXC
MaTe€MaTU4Y€CKOI'O armapara

7.2. TunoBble 3aaHMs WJIM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYHIEro KOHTPOJIst

7.2.1. KoMIuieKT 3aiaHuii 1151 KOHTPOJIbHOM padoThI

Tema: MexaHUKA U TEPMOAUHAMMKA.
3apanue 1. Terno mMaccoit m u paanycom (UM JJIMHOW) ' HAYMHAET BPAIaThCsl OTHOCUTEIBHO OCH,
MPOXOJAIe yepe3 ero LEHTP Macc, TaKUM 00pa3oM, YTO YIJIOBOE CMEUIEHHE () MEHSETCS 110
3aJlaHHOMY 3aKOHY O=(t), Tie A, B, C — moctosiHHbIe BenuunHbl. Haiitu, kakyto paboTy coBepiaer
HaJl TEJIOM PE3YJbTHUPYIONIMHA MOMEHT BHEIIHUX CHJ 3a MPOMEKYTOK BpPEMEHM OT t1 110 t2.
Pasmepnocts Bennuun A, B, C onpegenuts camum.

Bapuanr Bpawatomeecs m, r I, CM 3akon A B C |tl,c |t2,c
TeJ10 U3MEHEeHUs @

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

2 Juck 200 5 0= At 4B 3 -7 |- |20 2,5

3 O6pyu 100 12 0,8 05 |- |25 3,0

4 [ap 300 4 2 09 |- |30 3,5




3apanue 2. K uneanbHoMy razy Maccoi m moABOJIUTCS ONPEACIICHHOE KOJIUYECTBO TEIUIOTHI U
ra3 OJJHUM M3 MPOLIECCOB, CONPOBOXKIAIOIINXCS U3MEHEHUEM TeMnepaTypsl oT T1 10 T2 uinu oobema
ot V1 110 V2, nmepeBoautcs U3 coctosiuust 1 B cocrosiuue 2. MI3MeHeHne SHTPOITUH MPU 3TOM paBHO AS.
Haiitu Hen3BeCTHYIO BETMUMHY COIVIACHO HOMEPY 3a/1aHus B TaOJuIle.

Bapuanr | I'a3 HN3onpouecc m, T T1, K T2, K V1, m3 V2, AS,

M3 Jx/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: DJjIeKTPUYECTBO U MATHETH3M.

3aganue 1. HaliTu oTOK BEKTOpa HANPSKEHHOCTH AJIEKTPOCTATUYECKOTO OIS, CO3aBAEMOI0
JIBYMsI PaBHOMEPHO 3apsDKEHHBIMH Telamu, uepe3 Mmiomanky S=A:-B, pacmoioxeHHyo Ha
pPaccTOSIHUU T1 OT IIEHTpa MEPBOrO Tela U 2 — OT BTOPOro Tella TaKUM O0pa3oM, YTO HOpPMalb K
IUIOLIA/IKE COCTABJIAET YroJl O C MEPHEHIUKYISIPOM, MIPOBEIECHHBIM KO BTOPOMY TeNly W3 LIEHTpa
nepBoro. Cuurtate, 4To A U B Bo MHOTO pa3 MeHbIIE I1 U I2, T.€. B Mpefenax IUIOMAIKA S moJje
MTOCTOSIHHO.

Bapuanr | IlepBoe Temno Bropoe Teio S,em2 (o, rpax |[rl,bm | r2,m
1 2 45 0,5 2,0
b
2 ToueunsIit 3apsi CCKOHEHHO 2 45 1,0 15
JUTMHHAS HUTH,
3 G= #5109 Ka r=-210-8 K | 2 45 R
4 2 45 2,0 0,5

33}18}[1/16 2. I[Ba pr[MOJII/IHCI\/’IHI)IX JJIMHHBIX TAapalJICIBHBIX IMPOBOAHMKA HAXOAATCA Ha
PacCCTOAHHUU T1 APYT OT Apyra. Ilo MMPOBOAHUKAM IIPOXOAAT TOKHU Ihulks OIHOM HaITpaBJICHHUU. I[J'IH
TOTO, YTOOBI Pa3ABUHYTH HPOBOAHUKHU O0 paCCTOAHUA 12, HAJO COBCPUIUTH pa60Ty Ha CAVMHUIY JJIMHBI
IIPpOBOAHHKA, PaBHYIO A. Haittu HCHU3BCCTHYIO BCJIIMYMHY COTJIACHO HOMCDPY 3aJIaHUs .

Bapuant | rl, cm r2, cMm I1, A 12, A A, JIx

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: koe6aHNs U BOJIHBI, KBaHTOBasi pusznka n puszuka aroma.




3apanue 1. Onpenenuty SHEPTUI0, MOJyYaeMyl0 3a BpeMs { IUiomanpio S OCBEIICHHOU
ConnueMm noBepxHocTd MIaHeT COJIHEYHOM CUCTEMBI WM 3B€3J HAlled TajlakTUKU (1pu
HOpPMaJIbHOM TajeHun Jsydeit). Temmepatypa moBepxHoctu Comnna pasHa 6000 K, muamerp
Comuna — 1,39-10° kM, paccrosuue ot Connua 10 mnaHeThl (WM 3Be3bl) — I. [lormomenuem

SHEpTHUH B aTMocdepe mpeHeopeyb.

Ilnanera  CoJiHeuHO#
Bapuant I, KM t S, m2
cucTeMbl (3Be31a)
. M i 5,8:107 Le L
epKypuit ,8
2 PIIP I e 100
3 lc 1
Benepa 1,08-108
4 1 MmuH 100
3ananme 2. 3anmcate B MOJMHOW (opMmMe ypaBHEHHE sepHON peakuuu. OnpenenuTh

HEU3BECTHBIA JJIEMEHT WU JaCTully COTJIaCHO HOMEpPY 3aJdaHHud B Ta6J'II/II_Ie. Breraucnouts

SHEPTHIO, BBLIEISIEMYIO B PE3yJIbTaTe IACPHON PEAKIIUH.

Baplﬁ(})ll\:zp Coxpamennas opMma 3anucu siiepHOM peakIuu
1 14N (7’ p) 170
2 2H (d,n)?
3 Be (d, 2a) ?
4 SLi ?, p) Li

Kpurepun onenkmu:

- OLIEHKA «OTJINYHO» BBICTABJISIETCS CTY/IEHTY, eciii HaOpaHo 18-20 0aios;
- OLICHKA «XOPOIII0» BBICTABIISETCS CTYACHTY, eciii HabpaHo 15-17 Ganos;
- OLIEHKA «Y/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYIEHTY, e€ciii HabpaHo 11-14 Gamnos

- OIICHKAa «HCYAOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYACHTY, CCIIN Ha6paHo MeHee 11 Gaos.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCcTAlUN

Cemectp 2

n/n

Bomnpocsl k 3a4ety

MexaHudeckoe JBHXKCHUC. dusndeckue MOACIN B MECXaHHKCE. Cucrema oTcuera.

CKaJ’IHpHBIe N BCKTOPHBIC (bHSPI‘IeCKI/IC BCIINYHNHEI. I[eﬁCTBHH HaJl BCKTOpaMH.

Cr1ocoOBI OIKMCaHUS JABWKCHNA. TpaeKTOpI/Iﬂ, JJIMHA ITyTU U IEPEMELICHHUC.

CKOpOCTB. BeKTOPBI CpCI[HGfI 1 MTHOBEHHOM CKOpPOCTH. Buapl MexaHUUECKOro ABMKEHHUS.

[TyTb ipu paBHOMEpPHOM JIBIKeHUH. [ paduky paBHOMEPHOTO MPSIMOIUHEHHOTO TBUKEHUSI.

YCKOpeHI/Ie. TanrennuanbpHas u HOpMaJIbHAsA COCTABJIAKOIINC YCKOPCHUS.

N ||l WIN|E

BpamarenbHoe JBUKEHUE TBEPOTO Tea. YTO0JI MOBOPOTA. YTJIOBask CKOPOCTh. YTIIOBOE
[yCKOpEeHue.

oo

PaBHOMEpHOE BpalaTesibHOE IBUKEHUE TBEPAOTro Tena. CBsi3b MeXy JIMHEHHBIMU U
YTJIOBBIMU XaPaKTEPUCTUKAMU JBHKCHUS.

MuepuunanbHbie cucTemsl oTcuéra. Macca, cuna. [lepBbiit 3akon HeroToHa.

10

3akonbl HetoToHa. ['panuiisl npuMeHnMocTH 3ak0HOB HploTOHA.

11

Cuutel B ipupoje. 3akoH BceMupHoro Tsrotenus. Cuia Tspkectu. Bec tena. Cuna peakuuu
OTIOPEL.

12

Cwita ynpyroctu. Cuina tpenus. KoaduimeHT TpeHust CKoJIbKeHuUS.

13

IMnynbe cucteMsl Tel. MIMmysbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.

14

HCHTp MacCC CUCTEMbI MAaTCPHUAJIBHBIX TOYCK. ypaBHeHI/IC JABVOKCHUSA HCHTPA Macc.

15

Mexanuueckas paboTa 1 MoIHOCTb. KnuHeTnueckas sHeprusi.

16

Teopema 006 U3MEHEHUH KMHETUYECKOM aHepruu. [IpumeHeHne TeopeMsl.

17

KOHCGpBaTI/IBHBIG N HCKOHCCPBATHBHBIC CHUJIBI. HOTGHIII/IaJ'H)HaSI OHEPTIUs.

18

3aKOH COXpaHEHMs] MEXaHMYECKON SHEPIUH. YTIPyTrue U HEYIpYrue CoOyIapeHus.

19

MOMEHT CHJIBI OTHOCHTEIIFHO TOYKH 1 OCH. MOMEHT HUMITYJIbCa OTHOCUTCIIBHO TOUYKHU U OCH.

20

'YpaBHEHHE MOMEHTOB. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.

21

MoMeHT nHepMH Tena, ero cBoiicta. Teopema IlItelinepa. OCHOBHOM 3aKOH TUHAMUKU
BpaaTEIILHOTO JIBH)KECHHUSL.

22

[{eHTp Macc TBEpOTO TeJIa U 3aKOH €r0 ABM)KEHUS. BpallleHue TBepA0oro Tejia BOKPYyr
HEITOABIKHOM OCH.

23

Kunetuueckas OHEPIuUs, 3JICMCHTApHAA pa60Ta 1 MOIIHOCTH ITIPpU BpallaTCIbHOM JABUKCHUU.

24

TepMoIMHAMUYECKUI U CTATUCTUYECKUI METO/Ibl. MaKpOCKONMYECKHE TapAMETPBI U CUCTEMBI.
PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUSL.

25

M aeanbHBIN ra3. YPaBHeHI/IC COCTOSAHHA UICAJTBHOTO Ira3a.

26

30mporeccel B ra3ax.

27

(OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU Teopur. CpeaHsist KHHETHYECKasi SHEPTUsI
MOJIEKYIJIL.

28

Uriciio cteneneit cBoOOIbI. 3aKOH PaBHOMEPHOTO PACIIPEACIICHHS SHEPTHH TI0 CTETICHIM
CBOOOIBI.




n/n

Bonpocsl k 3auery

29

bapomerpuueckas popmyna. Pacnipenenenue bonpiiMana 1715 BHEIIHETO MOTEHIIMAIBHOTO
10JIs1.

30

Pacnpe/:[eneHI/Ie Makcsemta. Hanboiee BEPOATHAA, CPEAHAA U CPCAHCKBaApaTudHass CKOPOCTH.

31

BHyTpeHHSs SHEprust naeabHOro ra3a. Pabora, copepmiaemasi ra3oM pu H3MEHEHUH €TI0
00bEMa. OOpaTumMble 1 HEOOPATUMBIE POLIECCHI.

32

HCpBOC Ha4ajl0 TCpPMOJUWHAMHUKHA U €0 IPUMECHCHUE K U30IIPOLECCaM.

33

TermoeMKOCTh UealbHOro ra3a. ¥ paBuenue Maiiepa.

34

A nrnabatuyeckuii mporecc. YpaBaenue [lyaccona. [Tokaszarens agnabaTsl.

35

HOJ'II/ITPOHHBIC IIpOonICCChI. ITokazarenn IMOJIUTPOIIBI. TemmoeMKOCTh B IMOJIMTPOITHOM ITPOIECCE.

36

PaboTta HACAJIBHOI'O I'a3a B U30IIpOLECCax U a,I[I/Ia6aTI/I‘ICCKOM IIpouccce.

37

3HTpOHI/IH HUAeaIbHOIO ra3a u €€ CBOMCTBA.

38

BTOpOG " TpEThC Havajla TCPMOJHUHAMUKU.

39

Tennoseie MamuHbl. KITJI TEIIoBRIX MalIvH.

40

[{ukn Kapao. O6patusiit iukia Kapuo. KITJI mukna Kapso.

Cemectp 3

=]
=5 2

BOl'[pOCbI K 3a49€Ty

SJIGKTpI/ILICCKI/II\/'I 3apsna. 3akoH COXPAHCHUS SJICKTPUICCKOI'0 3apsaaa.

Toueunslii 3apsn. 3akoH Kynona. Pacnipenenenue 3apsios.

CBs3b MCKAY HAIPS)KCHHOCTHIO U TIOTCHIUAJIOM OCIL. BKBI/IHOTCHHI/IaJ'IBHLIe ITOBCPXHOCTHU.

3J'IGI(TpI/ILIeCKOG II0JIC. HaprI)KGHHOCTL QJICKTPHUYICCKOTO ITOJIA.

['paduueckoe npeacTaBiIeHne eKTpUudeckoro nomis. IpuHnun cyneprno3unu.

Teopema ["'aycca. Teopema ["aycca B nuddepennuansHoii popme.

Pa6ota cun OCII. Lupkynsanus BekTopa HanpsbkeHHoctu DCII.

[Torennuan DCII. ITone gumons.

O|lo|N|OojO|A~|W|IN]|EF

[Ipumenenne Teopemsl ['aycca k pacuetry HekoTopsix DCII B Bakyyme.

[EEN
o

[PaBHOBECHE 3apsAa0B HAa IPOBOAHUKE. HpOBOIIHI/IK Bo BHemHeM DCII.

[EEN
[EEN

(DIIEKTPOEMKOCTh MIPOBOJIHUKOB. DNEeKTPOEMKOCTh YEIUHEHHOTO MIPOBO/IHUKA.
(DJICKTPOEMKOCTH I1apa.

[EEN
N

KOH,Z[CHC&TOpBI. EmkocTth IJIOCKOTO, MUJIMHAPUYCCKOTO U C(I)epnqecxoro KOHACHCATOPOB.

[EEN
w

BaTapCI/I KOHACHCATOPOB. HapaJ'IJICJ'H:HOC " IOCJICAOBATCIBbHOC COCAMHCHUEC KOHJACHCATOPOB.

[EEN
IS

3Hepr1/m BSaHMOﬂeﬁCTBHﬂ CHUCTEMBI HECIMOJABUKHBIX TOUYCYHBIX 3apsA10B. 3Heprm[ 3apSAKCHHOTO
YCAUMHCHHOI'O IMPOBOIHUKA.

[EEN
a1

3HCpFI/I$I 3apsKCHHOI'0 KOHACHCATOPA. 3HCpPHH QJICKTPHUYICCKOTIO ITOJIA.

[EEN
(op}

[OCTOSIHHBIN 3JEKTPUYECKUH TOK W €ro XapakTepUCTUKH (CHjla TOKa, IJIOTHOCTh TOKa,
COITPOTHBIICHUE).

[EEN
\I

CTOpOHHUE CUJIBL. DIEKTPOABMKYIIIAS CUIIA.

[EEN
o

3akon Oma Juisi OJHOPOJHOTO W HEOJHOPOJHOTO YYAaCTKOB IIEMM B WHTErPabHON (opMme.

COHpOTI/IBJIeHI/ISI IIPOBOAHUKOB.




n/n

Bomnpocsl k 3a4ety

19

3akon OMa B auddepenunanbHoi hopme. Y nenabHas dJIeKTprUUecKas MPOBOIUMOCTb.

20

PasBerBiiennble nemnu. [IpaBuna Kupxroda a5 HeoJHOPOAHOTO yyacTKa IeTH.

21

3akon J[xoynsa-Jlenna B uHTerpaibHON U AuddepeHnuaibHoi popme. MOIHOCTH TOKA.

22

MarautHoe 1ojie. OCHOBHas XapaKTCPpHUCTHKAa MArHUTHOI'O I10JIA. CHIIOBBIC JIMHHU.

23

PaboTa 1o NEPEMEIICHUIO IIPOBOJHHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJIC.

25

MarauTHOE I10JIe JABMIXXYIICIOCA 3apsa. Z[BI/I)KeHI/IC 3apsAKECHHBIX YaCTUI] B MArHUTHOM I10JIC.

26

3akoHn buo-Casapa-Jlamnaca.

27

Teopema ['aycca mid marHMTHOro mnojs. Teopema O LMPKYJISALHUHA BEKTOPA HWHAYKIIUHU
MarHUTHOT'O MOJIS.

28

MarauTHOeE moJie COJIEHOMIA.

29

Cwia Ammepa. 3akoH Amnepa. Cuna Jlopeniia.

30

3aKoH 3ieKTpoMaruuTHON uHaykuuu. [IpaBuio Jlenia.

31

[Tpupona OMU (paccMoTpeTh JBa ciydasi: a) KOHTYP JIBHUXKETCS B IOCTOSHHOM MarHMTHOM
noJje, 6) KOHTYp HOKOUTCS B IEPEMEHHOM MAarHUTHOM HOJI€).

32

SIBieHre cCaMOMHIYKIIMKA VHIYKTUBHOCT (B KauecTBE NMpUMEpa PACCUUTATh WHIYKTHBHOCTD
(OCCKOHEYHO JIJTMHHOTO COJICHOUA).

33

B3aumuas unaykuus. CaMOMHIYKIUS.

34

BzaumHuas HHAYKTUBHOCTB JIBYX KATYIICK, HAMOTAHHBIX Ha 06H.IPII>1 TOpOI/I,Z[aJ'IBHHﬁ CCPACUYHHUK]
13 KCJIC3a.

35

TpancpopmaTopsl. DHEPrHst MArHUTHOTO TOJIL.

36

Toxu IIpU pa3MbIKaHUHW U 3aMbIKAHUA TICTIN.

37

MarauTHOE I10JI€ B BEILIECTRBE. KJ'IaCCI/I(I)I/IKaI_[I/IH MAaracTuKoOB.

38

[loBegeHME MarHETUKOB BO BHEIIIHEM MarHUTHOM I10Jie. HaMarHu4eHHOCTb. (DepI)OMaFHeTI/IKI/I.

39

KHaCCH(bHKaHHH JAUIJICKTPUKOB. I[I/IBJ'ICKTpI/ILIeCKaH MMPOHUI[ACMOCTb.

40

Honﬂpmaum{ JAUDJICKTPHUKOB. BCKTOp MoJrsIpu3anmu.

Cemectp 4
Ne
Bomnpocsl k 3x3ameny
n/n
1 [Fapmonmueckue koneOaHUs U UX XapAKTEPUCTUKH.
2 [Fapmonmueckuit ocrunisTop. IIpyKUHHBIN MasTHUK.
3 |®usnveckuii ¥ MaTeMaTHYECKUN MasSTHUK.
4 |CBoOOHBIC TApMOHHUYECKHE KOIeOaHus B KOJIeOaTeTbHOM KOHTYpE.
5 JlnddepeHanbHOe ypaBHEHHE CBOOOJHBIX 3aTyXalOLIUX KoJeOaHWi (MEXaHUYECKUX H
PIIEKTPOMATrHUTHBIX) U €r0 pelIeHHeE.
6 [Bpewms penakcanuu. Ilepuon 3aTyxaronmx konedanuit. JJo6poTHOCTS.
7 /TudbdepennmanbHoe  ypaBHEHHE BBIHYXKICHHBIX MEXAHHMYECKHUX U AJIEKTPOMArHUTHBIX
KoJie0aHUM U ero pelieHue.
8 |AmmuTyna u $a3a BEIHYKIESHHBIX KOJIEOaHUH.
9 |CnoxeHHe TapMOHUYECKUX KOJIEOaHW OHOTO HAMPABJICHUS M OJJMHAKOBOW YacTOTHI.




Bonpocsl k 3k3aMeH
n/n P y

10 |CnoxeHne B3aUMHO MEPHEHIUKYIISPHBIX KOJICOaHUA.

11 |O6pa3oBanue BoJiH. [lonepeunbie 1 MPOAOIbHBIE BOJIHBI.

12 [[TapameTpsl BOJH U COOTHOIICHUS MEXITY HUMHU.

13 |O6pa3oBanue CTOSIYUX BOJIH. Y3IIbI U ITyYHOCTH.

14 |YpaBHenwus Oeryiiei u cTossueii BOJHBL. OTIMYUS 3TUX BOJH.

15 [BekTop MJIOTHOCTH MOTOKA 3HEPTUU HIEKTPOMArHUTHOW BOJIHBI M YIPYTHUX BOJIH.

16 [[Ipupona cBeta. KopmycKynspHO-BOTHOBOH JTyaan3M.

17 |Mutepdepenums cBeta. Y CIoBHS MAaKCUMyMa M MUHUMYMa IPH UHTEpdEpeHIInH.

18 |Pacuet nHTEp(HEPEHIIMOHHON KAPTUHBI OT JBYX KOT€PEHTHBIX HCTOUHUKOB.

19 |MutepdepeHnrst B TOHKHUX IJICHKAX, YCIOBHS MAKCUMYMOB 1 MUHHMYMOB.

20 |[Kompiia Herorona. Paguycer komer.

21 |Iudpaxmus cera. [Ipunnun [roiirenca-dpenens. Meron 300 Openens.

22 |[Tudpakuus OpeHenst Ha HEOOIBIIIOM KPYTJIOM OTBEPCTHH U JHCKE.

23 |Tudpaknus Opayarodepa Ha Y3KOU JUTHHHOHN IIIEITH.

24 |Mudpaxus Opayrrodepa Ha OJHOMEPHON TUPPAKINOHHON pPEIIeTKe.

25 [Pazpemaromias crtocoOHOCTh ONTHYECKUX pruOopoB. ['onorpadus.

26 [[Tonspusanus cBeta. ECTeCTBEHHBIN U MONAPH30BaHHBIN CBET. CTENCHD NOISPU3AIIUH.

27 [Baxon bproctepa. OTpakeHHBIN ¥ MPEIOMIICHHBIH JTy4H.

28 [[Tonstpu3anmst cBeTa pH MPOXOXKICHUH CBETA Yepe3 aHU30TPOITHYIO cpey (3aKoH Maioca).

29 |IsoitHoe nydenpenomieHre. OTHOOCHBIC U IBYOCHBIE KPUCTAILTBI.

30 [TemmoBoe M3ITydeHHE, €TO XaPAKTEPUCTHKH.

31 [3akon Kupxroda. DHeprernyeckast CBETUMOCTbH TeJa IPU UCTIOIB30BaHUH ATOTO 3aKOHA.

32 [Bakon Credana-bompiiMana. 3akoH cMmemnieHust BuHa.

33 |Dopmyia Penes-/[xunca. YiprpaduoneroBas katactpoda.

34 |KBanToBas rumnore3a. @opmyna [lanka.

35 (OnTHueckas v SPKOCTHAsI TUPOMETPHUH.

36 |[DotoaddexT u ero Buasl. OnbiT CTONIETORA.

37 [3akonsl BHemHETO GoTorddekra. BompramnepHas xapakrepuctuka Gorodddexra.

38 [BremHuii porodddexr. YpaBHenne DitHiTeiHa 115 poTorddekra.

39 [[Imanerapuas Momenb aroma. Mojenu aroma Tomcona u Pesepdopra.

40 [[Mocrynater bopa. Mojens atoma Bosopoa mo bopy.

41 |CnexTtpanbHbie cepuu aToMoB Bosopoaa. Cepust banemepa. Cepus Jlaiimana.

42 [Macca u umiynisc gortona. Ddpdext KommnroHa.

43 |KopIyCKyJIsIpHO-BOJIHOBOM JTyalTu3M CBOMCTB YacCTHI] BellecTBa. BoiHbl e bpoiis.

44 |Mukpouactuisl. COOTHOIIEHHE HeomnpeaeneHHocTel [ eitzendepra.

45 |CranuoHaphble cocTosiHUs. Y paBHeHue Llpeaunrepa muist craimoOHApHBIX COCTOSIHUM.

45 |[[IpoxokACHUS YaCTHIl Yepe3 MOTCHITHATBHBIN Oaphep.

47 |Yactuia B OTHOMEPHOU MPSMOYTOJIBHON IMOTEHIINATIBLHOM sIME.




Ne
Bomnpocsl k 3k3amMeHny
n/n
48 [CocTaB 1 XapaKTEepUCTUKH JIEMEHTAPHBIX YaCTHII.
49 [Mpunnun [Maynu. PactipeneneHue 3J€KTPOHOB B aTOME TI0 COCTOSTHUSIM.
50 [XapakTepuCTHKU aTOMHOTO SIpa.
51 [Dueprus cBsi3u u AeeKT macc.
52 [SInepusie cunbl. KanensHas 1 000m0yedHast MOACIH SIpa.
53 |PammoakTuBHOE M3ITyueHUE. 3aKOH PaUOAKTHBHOTO pacaja.
54 |Anbpa- u Gerta- pacmasbl.
55 [[Ipupoaa paavOaKTHBHBIX U3JIy4YEHUH.
56 [SnepHbie peakuuu U UX OCHOBHBIC THIIBI.
57 |[denenue aTOMHBIX sijep. Peakunu cuHTE3a aTOMHBIX SIIEP.
58 [3akoHBI COXpaHEHHs B CPHBIX PEAKIIHSIX.
59 |(®ynmaMeHTaIbHBIC B3AaUMOICHCTBUS, UX BH/IBL.
60 (JJieMeHTapHbIE YaCTULbl yYaCTBYIOIINE BO B3aMMOAECHCTBHX pa3IMyHbIX TUIIOB. [IlepeHocunku
(yHIaMEHTaJIbHBIX B3aUMOJEHCTBHIA.
7.3.2. Kputepuu u HOPMbI OLlEHKH
dopma
NpoBeIeHUs!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOM
aTTecTaluu
2 3auer Crynent Habpan 55-100 6amios
(1o «3aYTEHO» 10 UTOTY U3YUYEHHUs AUCHUIUINHBI
HAKOIUTEIIEHOMY B CEMECTpe
pEeUTHHTY) Crynent Habpan 0-54 Ganos 1o
«HE 324TEHO» UTOTY H3y4YCHHUS TUCIUTUTNHBI B
ceMecTpe
3 3auer Crynent Habpan 55-100 6amtoB
(1o «3aYTEHO» 10 UTOTY U3YUYEHUS AUCHUIUINHBI
HAKOIUTEIIEHOMY B CEMECTpe.
pEeUTHHTY) Crynent Habpan 0-54 GanoB 1o
«HE 324TEHOY» UTOTY H3y4YCHHUS UCIUTUTNHBI B
ceMecTpe.
4 DK3aMeH Crynent HabOpan 85- 100 6amios
(1o COTITUIHOY 10 UTOTY U3yYEHHUS AUCHUTUINHBI
HAKOIUTEIIEHOMY B CEMECTpe.
pEeUTHHTY) Crynent Habpan 70- 84 Gannos
«XOPOIIIOY 10 UTOTY U3yUYCHUS TUCITUTUTNHBI
B CEMECTpeE.
Crynent Habpan 55- 69 6amioB
«yIIOBIIETBOPUTEIHHO» | TI0 HTOTY M3YYEHUS TUCITHILTIHBI
B CEMECTpeE.
Crynent Habpan 0-54 6amioB 1o
«HEYJIOBJICTBOPUTEIBHO» | UTOTY U3YUCHHUS AUCHUIUTUHBI B
ceMecTpe




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocoomue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) yueOHO- TI'ox u3nanus onobauorexe /
MeTOaInYecKoe HaumenoBanune
nocodue, 9bC
NPAKTHKYM, JP.)
Kypc ¢usuxu. B 3 tomax. Tom 1. Mexanuxka.
MonekynspHas ¢usmuka : yueOHuk ams By3oB / U. B.
CapenbeB. — 9-¢ u3n., crep. — Cankr-IlerepOypr :
1 CapenneB U. B. Jla, _2022' —36c. " ISBN 978-5-8114-9568-9. — VYuebOHOE mocodue 2022 ObC Jlaab
Tekcr:  snexktpoHHsbiii /  JlaHb AJEKTPOHHO-
OoubnuoreyHas cucTeMma. — URL:
https://e.lanbook.com/book/200498
Kypc obmieit pusuxu. B 3 1. Tom 2. DnekTpuuecTBo u
marHeTusM. Bonsbl. Onrtuka : ydyeGHOe mocobue s
By3oB / 1. B. CaBenbeB. — 16-¢ u3z., crep. — CaHKT-
2 | Caenses U. B. HerepOypr : Jlans, 2022. — SOOUC' — ISBN 978-5-8114- VYuyebHoe nmocobue 2022 9BC «Jlanb»
8926-8. — Tekcrt : aneKkTpoHHBIH // JIaHb : 37eKTpOHHO-
OoubmuoreyHas cucrema. — URL:
https://e.lanbook.com/book/185339
Kypc obmeit ¢pusnku : yuebHoe nocodue : B 3 Tomax
/ W. B. CaBenveB. — 13-¢ uzn., crep. — CaHKT-
3 | Casenbes U. B. [erepbypr : Jlane, [0. r.]. —Towm 3 : Kpantosas onmxa, Y4eOHoe mocodue 2022 OBC «Jlanb»

AtomHas ¢usuka. Puszuka TBepaoro tena. duszmka
ATOMHOTO SiJIpa M dJIeMeHTapHbIX yacTui — 2022. — 320

c. — ISBN  978-5-8114-4598-1. —  Tekcr:




Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocooue, HAY4YHOMH
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
ANIEKTPOHHBIN /  JlaHp @ 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/206909
COopHUK BOIIPOCOB M 3a4ay mo oOmiei ¢usmke :
yuebHoe nocobue s By3os / M. B. CaBenseB. — 10-e
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 292 c.
4 | CasenbeB U. B. — ISBN 978-5-8114-9199-5, — Texcr : a1eKTpoHHI /{ VYuyebHoe nocobue 2022 9BC «Jlanp»
Jlanp : anmekTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/187820
3anauu no obueit puzuke : yuedbHoe nocodbue / U. E.
Uponos ; xynoxuuk H. A. Jlozunckas, B. A. [Ipokyaus.
— 14-e u3n. — Mocksa : JlaGoparopus 3HaHuid, 2021.
5 | Upomos . E. — 434 ¢c. — ISBN 978-5-93208-513-4. — Texkcr : | YueOHOE TOcoOue 2021 OBC «Jlanb»
ANIEKTPOHHBIN //  JlaHp : 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/172247
Mexanuka. MonexyisipHas ¢uzuka 51
C.H. lloremkuHa; B.A. | TepmonuHamMuka : yyeOHO-MeToauueckoe nocodue / C.
Capadanona; H.B. H. INoremkuna, B. A. Capadanosa, H. B. UupkyHnosa [u Vaebio-
6 YupkyHosa ( 1 1p) ap.]. — Toawsrru : TT'Y, 2021. — 210 c. — ISBN 978- METOHHECKOE 2021 SEC «Tarby
5-8259-1572-2. — Texkct : »nekTpoHHbIH /  JlaHb HocoBe

JIIEKTPOHHO-OMOMMoTeYHass  cucrema. —  URL:

https://e.lanbook.com/book/183887




Tun (y4eOHMK,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOMH
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
Konebanusa. Ontuka. KBantoBas ¢usmka : ydeOHOE
Pemeros, B. A. nocooue / B. A. Pemetos, M. B. Menemko, E. A.
7 Menemniko. — Tonpsartu : TI'Y, 2019. — 77 ¢. — Teker : VuebHoe Hocobie 2019 SEC «Tamiy

AJICKTPOHHBIN //  JlaHb : 2JIEKTPOHHO-OMOJIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/140180

8.2. JlonotHUTeIbHASI JTUTEpaTypa

Tun (yueOHuk,

yueOHOe KosnuectBo B
No nocodmue, HAYYHOM
w/n ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) yueOHo- TI'ox u3nanus ondauorexe /
MeTOoAHYeCcKoe HaumenoBanue
nocooue, 9BC
NPAKTHKYM, AP.)
OO06mwmit kype ¢pus3uky : yuebHoe mocodwue : B 5 Tomax /
1 | Cusyxum, /1. B. A B. Cusyxun, — 6-¢ usn., crepeor. — Mocksa : VYuebHoe nmocobue 2020 9BC «Jlanb»

OU3SMATIINT, 2020 — Towm 1 : Mexannka — 2020. —
560 c. ISBN 978-5-9221-1512-4. — Texkcr :




Tun (y4eOHMK,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOMH
I /;1 ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
ANIeKTpOHHBIN /  JlaHb 3IIEKTPOHHO-OMOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/185713
CuByxun, [[. B. OO0muii kypc ¢m3uku : ydeOHOe
nocobue : B 5 tomax / JI. B. CuByxun. — 6-e usn.,
crepeoT. — Mocksa : ®PUSMATIIUT, 2020 — Tom 3 :
2 | CuByxun, /l. B. OnextpuuectBo — 2020. — 565 c. — ISBN 978-5-9221- | YuebHoe nocobue 2020 9BC «Jlanp»
1643-5. — TekcrT : 31eKTpoHHBIi // JIaHb : 3IEeKTPOHHO-
OubnuoreyHas cUcTeMa. — URL:
https://e.lanbook.com/book/185725
OO6muit kype pusuku : yuebHoe nocodue : B 5 Tomax /
. B. CuByxun. — 3-¢ m3xa., crepeor. — MocCKBa :
OU3SMATIIAT, 2020 — Tom 5 : AToMHas U siaepHas
3 | Cumyxwun, /1. B. ¢uznka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuebHoe mocobue 2020 OBC «Jlanb»

0. — Texcr: snexTpoHHsbIi // Jlanb
O6ubauoreyHas cUCTeMa. —

https://e.lanbook.com/book/185730

: DIIEKTPOHHO-
URL:




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

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

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanmenosame IO PexkBU3HUTHI zmrongpa
n/n (n1ata, HOMep, CPOK JelCTBHS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUSA — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox
JICUCTBHS — OECCPOUHO
2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition
3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH noroBop Ne 234/10/21-K

ot 19.10.2021, cpok aeiicTBus — 10
01.03.2022

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 060py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U

KOHCYJIbTAI[UI
YueOHast ayTuTOpHs AJIs IPOBEACHUS
3aHATUN TEKYILEro KOHTPOJISA U
MIPOMEXKyTOUHOM aTTecTanuu [-316

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN
padoThl 00y4yaomuxcs (HOMep ayAuTOPHH)
"®uznueckas nabopatopus Nel". Crounbl naboparopusie , CTOJBI
VYyeOHast ayTuTOpHs U1 KypCOBOTO IIPENoAaBaTeIbCKUE, CTYII
IPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX npenogasatensckuii , [IK , mkadsr 1ocka
pabor). yueOHas (MapKepHasi) nepeBuKHasl,
VYyeOHast ayuTopus AJi IPOBEICHUS MmasTHUK O6epbeka , MannHa ATByAaA .,
1. TPYIIOBBIX U HHIVUBUAYAJIBHBIX YCTaHOBKAa AKYCTHYECKHI METO/
KOHCYJIbTalUH omnpezeNieHus moka3aTesns aauadaTsl
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS BO31yXa , YcraHoBka Onpenenenne
3aHATUN TEKYILEro KOHTPOJIA U MpUPAIIEHUs] SHTPOITUH MPU TUIaBICHUU
IIPOMEXKYTOUYHOM aTTecTaluu TBEPJOIO Tela , INTAHT€HIUPKYJIN
I-312
«Puznyeckas naboparopus Ne 2». Cromnbl 1abOpaToOpHbIE , CTYNbS
VYyeOHas aynuTopus i1 KypcoBOTO yueHndeckue , CTomsl
POEKTHPOBAHUS (BBIIOIHEHUS KYPCOBBIX IIPENoAaBaTeIbCKUE , KOMIIBIOTEPHI ,
pabor). mKagbl , ycTaHOBKA JJIs OTIbITA
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS W3mepeHne conpoTUBIEHHS IPOBOJHUKOB
2 TPYNIOBBIX U UHAUBUAYaAJIbHbBIX C TIOMOIIIBbIO MOCTa YUTCTOHA , yCTAaHOBKA

11t onbita Onpenenenue I/1C metoiom
KOMIICHCAIIUH ., YCTAaHOBKA JIs OTIBITA
HccnenoBanune 3aBUCUMOCTH MOJIE3HOM
morHocTy B KIT/[ ncTounnka Toka oT
CONPOTHUBIICHUS HATPY3KHU , YCTAHOBKA
Ju1st ontbiTa OmipeiesieHne EMKOCTH



http://physics.ru/

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KOHJICHCATOpa 110 BpEMEHU €TI0 pa3psaa ,
ycTaHoBKa Juis onbita IIpoBepka
3aBUCUMOCTH COIIPOTUBIICHUS JIAMIIBI OT
TEMIIEpPATypbl HArpeBa HUTH HaKajia ,
YCTaHOBKa Ui onbITa M3Mepenue
MHAYKIIMY MarHUTHOT'O TIOJIS C TIOMOILBIO
(bU3M4ECKOro MasiTHUKA ., YCTAHOBKA JIJIsI
onbiTa OnpeneneHne ropu30HTaIbHON
COCTaBJIAIOLIEN MATHUTHOTO IOJI 3eMIIN
., yCTaHOBKa JJis1 onbiTa MccnenoBanue
HaMarHU4YuBaHUs (peppoMarHeTuka c
IIOMOIIBIO OcIyuIorpada ., ycTaHOBKa
Juist onplta M3MepeHne HHIYKTUBHOCTH U
B3aMMHON MHJAYKTUBHOCTH KaTyIIEK

Jlaboparopus «OnTuka u KojaeOaHus».
VY4eOHast ayTuTOpHsI U1 KypPCOBOTO
MPOEKTUPOBAHUS (BBIMOIHEHHS KyPCOBBIX
pabor).

VYyeOHast aynuTopus AJis IPOBEICHUS
TPYIIIOBBIX U UHIMBHUIYaTbHBIX
KOHCYJIbTAIUI
VYuebHast aymuTOpus AJis IPOBEIACHUS
3aHATUN TEKYIIEro KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTANK

I'-333

CIIEKTpa aToMa BOJOpo/ia , Y CTAHOBKA JIJIst

Crombl 1a0OpaTOpHBIE, CTYIIbS
yueHndeckue, CTobl KOMIBIOTEPHBIE,
Crosbl Ipeno1aBaTeIbCKUE , CTYJIbs
npenojasarenbckue , [IK | ycranoBka s
onbiTa M3yueHne rapMoOHHYEeCKUX
KoJe0aHuil MaTeEMaTUYECKOT0 MasiTHUKA .,

ycTaHOBKa i onbITa M3yueHue
rapMOHHYECKUX KOJIeOaHUH PU3NIECKOro
MasiTHUKa
ycTaHOBKa Juid onbiTa VMccnenoBanue
CBOOOHBIX 3aTyXaIOLINX
3JIEKTPOMArHUTHBIX KosieOaHuil ,
ycTaHOBKa i onbITa M3yuenue
MHTEpPEpPEeHIIUU CBETA IIPH OTPAKEHUU OT
IUIOCKOTIapaJuIeIbHOM MJIACTUHBI ,
yCcTaHOBKa Jyisl onbiTa M3yuenue
3aTyXarolluX MEXaHNYECKUX KoJeOaHHi,
yCTaHOBKa Juisl onbiTa Bpamenue
TUTOCKOCTH TOJISIPU3AIMH -, YCTaHOBKA JUIS
omnbITa V3yueHue 3ak0HOB TEIJIOBOTO
U3JTYy4YEHHUs , yCTAaHOBKA IS OTIbITA
Nzyuenue BHemHero Gpororddexra ,
ycTaHOBKa Juis onbiTa V3ydenue
mudpaxun Opaynrodepa Ha ogHOM
IIeJIH , YCTaHOBKA JJIs1 onbITa M3ydyeHnue

onbITa [lorynomenre painoakTUBHOTO
W3TyYEHHUS

Jlaboparopus "dus3uka B IKCIEPUMEHTAX

JUIA IIKOJIBHUKOB"
I-321

Cromnbl 1abOpaToOpHbIC , CTYNbS
yueHnuyeckue , CTosbl
npenonasarenbekue , [1IK, qocka

ayIuTOpHas (MeJIoBasi), MHTEPAaKTUBHAs




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

JI0CKa, MMPOEKTOP, MIKad, KOMIUIEKTHI
«EI'D-naboparopust 0 MEXaHUKE»
,JKommiekt «EI'D-nmaboparopun mo

MOJICKYJISIpHOU u3ukey» ,KoMrmekr
«EI'D-nabopartopust mo
ANEKTPOJIMHAMUKEY , KOMILUIEKT «ElD-
nabopaTopus Mo ONTHUKEY - , MAATHUK

O06epbeka, mamnHa ATByJla, yCTaHOBKA

«IIpoBepka 3akoHa bois- MapuotTay ,

ycraHoBKa "lIpoBepka 3akoHa

Komnbrorepnsiii kiacc. Y4eOHast ayiuTopust
JUTSI IPOBEICHUS 3aHATUN JIEKIIMOHHOTO
TUna. YueOHas ayJuTOpus JIsl IPOBEICHHS
3aHSATUNA CEMUHAPCKOTo THMa. YdyeOHas
AyJUTOPUS JJISl TIPOBEICHHSI Ta00paTOPHBIX
pabot. YuebHas aynuropus Ui KypcoBOTO
POEKTHPOBAHUS (BBITIOJTHEHHUS KYPCOBBIX

pabot). YueOHast ayuTopus Ass
MIPOBE/ICHUS TPYIIIOBBIX U HHIMBHUIYaIbHBIX
KOHCYJIbTallMii YueOHas ayuTopus AJs
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalllH

COXpaHEHUs MEXaHHYeCKOH Heprun"
Croibl yueHUYECKHUE, CTOI
MPEnoAaBaTeIbCKUN, CTYIIbs
YUEHHUYECKHUE, TOCKA ayJUTOPHAs
(menoBas), 1K ¢ BBIXO0M B CETh
HNurtepHer

I-334
[TomenieHue 17151 CAMOCTOSITENNEHOM PabOTHI CTOBl YYEHHUECKUE, CTYIbS
CTYJICHTOB yueHnueckue, [1K ¢ Bbrxomom B ceTh
I'-401 WHTepHer
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