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Lenp npenogaBaHus AUCUUILIAHBIL:

- (hopmMupoBaHNEe HABHIKOB U MPUEMOB HAYYHOT'O METO/Ia TIO3HAHUS;

- of0ecneueHne HEOOXOIMMOTO YypPOBHS 3HAHMWA NI YCBOGHHUSA  CMEXKHBIX
OOIIETEOPETUYECKUX U CIEITUAIBHBIX KYPCOB;

- BbIpa0OTKa TBOPYECKOTO IMOAXOAA K PEIIEHUIO HAyYHO-TEXHHUYECKHX 3a7ad H
npo0seM, ¢ KOTOPbIMU OyAyIIeMy CIIEIMAIMCTY MPUJIETCS CTOJIKHYTHCSI Ha IIPOU3BO/ICTBE.

3agauu U3y4eHUs JUCLUTUINHBI:

- CO3J]aHUE y CTYJIEHTOB OCHOB JIOCTaTOYHO HMIUPOKOW TEOPETUUYECKOW MOJITOTOBKH B
obOnmactu (PU3MKH, TO3BOJSIONICH OPHUEHTHPOBATHCS B TIOTOKE HAYYHOM, TEXHHYECKOM
uHboOpMaIu U 00ECIeYUBAIONIEH UM BO3MOXHOCTH HCIIOJIb30BAHUS HOBBIX (DU3UYECKUX
IPUHIUIIOB B TEX 00JIACTAX TEXHUKH, B KOTOPBIX OHU CHELUATU3UPYIOTCS;

- (GOpMHpPOBAHHUE Y CTYACHTOB HAYyYHOI'O MBIIUICHHS, B YAaCTHOCTH, MPABHIBHOCTH
MOHUMAaHUSI TPAHUI] TPUMEHUMOCTH PA3JIMYHBIX (PU3MUYECKHUX MMOHATUN, 3aKOHOB, TEOPUN U
YMEHHUM OLICHUBATh  CTEIEHU JOCTOBEPHOCTH PE3YJIbTATOB, IIOJYYEHHBIX C IIOMOILBIO
DKCIIEPUMEHTAIIBHBIX WJIM MAaTEMaTUYECKUX METOJIOB UCCIIEI0BAHUSI;

- YCBOGHHME OCHOBHBIX (PU3MYECKUX 3aKOHOB U SIBJICHUI KIACCUUYECKOU U COBPEMEHHOM
(bU3UKH, METOJI0B (PU3HUYECKOTO UCCIICIOBAHMUS;

- BBIpa0OTKa y CTYJIEHTOB IIPUEMOB U HABBIKOB PEIICHUS KOHKPETHBIX 33]1a4 U3 Pa3HbIX
obnacTeit (U3MKK, TOMOTAIOIIMX B TAJIbHEUIIEM CTYICHTaM pelIaTh IPAKTUYECKUE 3a/1a4u.

- 03HAKOMJICHHE CTYJIEHTOB C COBPEMEHHOM anmnapaTypou, BEIYUCIUTEIbHON TEXHUKON
U BbIpaOOTKa HaYaJIbHBIX HABBIKOB MTPOBEICHUSI HAYYHBIX UCCIICTIOBAHUM.
N3yuenne NMUCHUIUIMHBI JOJKHO OCHOBBIBATHCS Ha CIIEAYIOIIEM MPOGECCHOHATBHOM
CTaHjapTe:
- 26.001. Cnemmanuct 1o OOECHEYEHHIO KOMILJIEKCHOTO KOHTPOJIS IMPOU3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UITMOHHBIX MaTEPUAJIOB.

MecTto pucuumiuHbl B cTpykrype OOII BO

N3yuyenue nucuurinibl «Dusnka» TpeOyeT OCHOBHBIX KOMIETEHIUMH, 3HAHUM, YMEHUI
¥ HaBBIKOB 00ydJaromierocs, chopMupoBaBIIMXCS MPU OOYYESHHUH B IIKOJIE TIO TUCIUTITHHAM:
—  MaTeMaTHuKa;

—  ¢usHKa;
—  XUMHSL.

[Tocne u3yyeHusi MUCHUIUIMHBI BBIMTYCKHUKW JOJDKHBI OBITh TOTOBBI K BBITIOJTHEHUIO
CIHEAYIOIIUX TPYJAOBBIX (PYyHKIIHI:

- A/02.6. Pa3paboTka HOBBIX U COBEPIICHCTBOBAHUE JEHCTBYIOIIUX METOOB
MPOBEJCHUS aHAJIN30B, UCTILITAHUN U UCCIICIOBAHUN;

- A/07.6. llpoBeneHue WCHBITAHUN HOBBIX OOpAa3IOB NPOIYKIIMH, pa3padboTKa
TEXHUYECKOUN TOKYMEHTAIIUH.



Komnerenuun
JTUCHUILIMHBI

o0yuarierocs,

¢dopmupyembie

B pe3yJbTare OCBOCHHS

B nporniecce ocBoeHuUsI TaHHOM AUCHUILTUHBI Y CTYJAEHTa (OPMUPYIOTCS CIIETYIOIINE

KOMIICTCHIINU
YHUBCPCAJIBHBIC

Kox xomnereHmun

HaumenoBaunue
KOMIIETEHIIUHA

NuaukaTopsl TOCTHXKEHUS
KOMIIETCHIINHU

VYK-1

Cnoco0eH oCyIIeCTBIATh
MOUCK, KPUTUYCCKUN aHATU3
U CUHTE3 nH(popmaIuu,
MPUMEHSITH CUCTEMHBIN
MOJIXOJT JIJISl peIIeHUs
MOCTABJICHHBIX 33724

3-YK-1 3uate: MmeToauku cobopa u
00paboTku HHGOPMAIIUH;
aKTyaJbHbIE POCCUICKUE U
3apyOeKHbIE UCTOUHUKHU
uHpopMmaimu B chepe
npodeccuoHanbHOM NESITEIbHOCTH;
METOJI CHCTEMHOT'O aHaJIn3a
V-VYK-1 YMmeTh: npuMeHsITh
METOJMKH MOUCKa, cOopa U
00paboTKN HH(POPMALIHH;
OCYIIIECTBIIATh KPUTHICCKUN aHATN3
¥ CUHTE3 HH(pOpMAaIuu, OTyIeHHON
U3 Pa3HBIX HICTOYHUKOB

B-VYK-1 Bnagers: MmeTomamu
noucka, coopa u 06paboTKH,
KPUTUYECKOTO aHaJIN3a U CUHTE3a
uH(pOpMAaIUU; METOIUKOM
CHUCTEMHOTO TIOJIX0/1a JJIsl PEIIeHUs
MOCTABJICHHBIX 3a]1a4

VYKE-1

Croco0eH UCIoJIb30BaTh
3HAHUSA
CCTECTBCHHOHAYYHBIX
JTUCIMILIAH, IPUMCHSTh
METObI MATEMATUYECKOTO
aHaJIM3a U MOJICITUPOBAHUS,
TECOPETUYECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHNS B
IIOCTAaBJIEHHBIX 3a1a4ax

3-1 3HaTh: OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYYHBIX JIUCIUIUIHH,
METObI MATEMATUYECKOTO aHAJIN3a
U MOJICIIMPOBAHHMS, TCOPETUUCCKOTO
U SKCIICPUMEHTAIBHOTO
WCCIIEIOBAHUS

V¥-1 yMeTh: UCIIONIb30BaTh
MaTEeMaTHYCCKHUE METObI B
TEXHUYECKUX MMPUIOKCHHUSX,
PacCYUTHIBATh OCHOBHBIC YHCIIOBBIC
XapaKTePUCTHKH CITydalHBIX
BEJIUYMH, pelliaTh OCHOBHBIC 33Ja4H
MaTEMAaTHYECKON CTATUCTUKH,
pelaTh TUIOBBIC paCUCTHBIC 3a1aUn

B-1 BnanmeTs: MeTomaMu
MaTEeMaTUYECKOr0 aHajan3a 1
MOJICTUPOBAHUS; METOIaMU
pelieHus 3aa4 aHajau3a 1 pacuera
XapaKTEPUCTUK (HU3HUECKUX CUCTEM,




OCHOBHBIMH NIpHEMaMH 00pabOTKH
AKCIIEPUMEHTAIbHBIX TAHHBIX,
METOJIaMH pabOThI C MPUKIAIHBIMH
IPOrpaMMHBIMH MTPOTYKTaMH

VKII-3

Crioco0eH cTaBUTH cebe
00pa3oBaTEIbHbIE LEIHU MO/
BO3HHKAIOIIME KU3HEHHBIE
3a/1a4M, MOJI0MPaTh CIIOCOOBI
PEIICHUS U CPEICTBA
pa3BUTHS (B TOM YHUCIIE C
UCITI0JIb30BaHUEM ITU(DPOBBIX
CPEJIICTB) IPYTUX
HEOOXOIUMBIX KOMIIETCHIIUI

3-YKU-3 3HaTh: OCHOBHBIE TPUEMBI
3¢ (HEeKTUBHOTO yIpaBICHHUS
COOCTBEHHBIM BPEMEHEM, OCHOBHbIE
METOJUKHA CAMOKOHTPOJIA,
caMOpa3BUTHS U CaMO0Opa30BaHUs
Ha NPOTSHKEHUU BCEH JKU3HU C
UCIIOJIb30BaHUEM LIU(PPOBBIX
CPEICTB

Y-YKU-3 YMmeTh: 23QPpeKkTuBHO
IUTAHUPOBATH U KOHTPOJIUPOBATH
COOCTBEHHOE BpEMsi, UCIIOIb30BaTh
METO/Ibl CAMOPETYJISLINH,
CaMOpAa3BUTHA U CaMOOOYUYEHUS B
TE€YEHHE BCEH KU3HU C
UCIOJIb30BaHUEM U(POBBIX
CPEICTB

B-VYKII-3 Bnagets: MeTogamMu
yIpaBJI€HUs] COOCTBEHHBIM
BPEMEHEM, TEXHOJIOTUAMHU
IpUOOpPETEHUs. UCIIOJIb30BAHMS U
OOHOBJICHHUSI COLIMOKYJIBTYPHBIX U
npodeCCUOHANIbHBIX 3HAHUH,
YMEHUH, 1 HABBIKOB; METOAMKAMU
CaMOpa3BUTHUA U caMOOOPa30BaHus B
TEYEHUE BCEH KU3ZHHU C
UCIOJIb30BaHUEM LU(POBBIX
CPENICTB

obmenpodeccuoHaNbHBIC

dusnueckue, PU3NKO-
XUMUYECKNE, XUMUIECKUE
METOJIBI IS PEIICHHUS 33724
npodeccuoHaIbHON
NEeATEITHLHOCTH

HaunmenoBanue NuaukaTopsl TOCTHXKEHUS
Konx komnerenmmn
KOMITETEHIIN N KOMITIETEHIIN U
OIlIK-2 CnoocoO€eH UCII0JIb30BaTh 3-OI1K-2 3HaTh: MaTEMaTUYECKUE
MaTeMaTHYECKHE, METObI PUBHIECCKUX, XUMUISCKHUX

SIBJICHHM, OCHOBHBIX 3aKOHOB
(bU3UKY U XUMHUH U IPUMEHSATD UX B
poeCCHOHATILHON JIeITEIIbBHOCTH
V-OIIK-2 ymeTs: pemiaTh
MaTeMaTn4deckue, (pusndeckue,
(U3UKO-XUMHUYECKHE U XUMUICCKUE
3a7a4u 111 00pabOTKH, aHATIN3a U
CUCTEMAaTH3AINH TAHHBIX
TEXHOJIOTHYECKOTO TMporiecca
B-OIIK-2 BrnaneTs:




MaTEeMaTUIECKUMH, (PU3NIECKUMH,
(U3UKO-XUMUYECKUMH,
XUMUYCCKUMH METOAAMH PEIICHUS
3a11a4 JJIsl ONpeIeICHHUS
MOCTIEI0BATEIbHOCTH MPOBEICHUS
aHAIN30B (PU3UKO-XUMHIECKUX
XapaKTEPUCTHK CHIPHS,
BCIIOMOTATEIbHBIX MAaTEPUAIOB U
TOTOBOM MPOTYKITUH

OIIK-5 Crnoco0en ocymecTBIATh | 3-OIIK-5 3HaTh: TEXHOJOTMYECKUI
AKCIIEPUMEHTAIBHBIE IIPOLIECC, CBOMCTBA ChIPbsI TOTOBOM
UCCJIEIOBAHUST M UCIBITAHUS | IPOAYKIIUU JJIs OCYIECTBICHUS
0  3aJaHHOM  METOAMKE, | SKCIIEPUMEHTAIBHBIX UCCIICIOBAHMI
POBOJUTH HAOIO/IEHUS U | M UCTIBITAHUN ONBITHBIX 00Pa3IoB
U3MEPEHUS c Y4E€TOM | MaTEPUAJIOB MO 3aJJaHHON METOJIUKE
TpeOOBaHMIA TexHUKH | Y-OIIK-5 ymMeTh: BBITOIHATH
0e30MacHOCTH, AKCIIEPUMEHTAJIbHBIEC HCCIIEIOBAHUS
00pabaTbIBaTh U | ¥ B 00pabOTKe, HHTEPIIPETAILIUU
UHTEPIIPETUPOBATH MOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX
AKCIIEPUMEHTAJIbHBIC JJAHHBIE | TAHHBIX
B-OIIK-5 BnaneTs HaBEIKAMU
pa3paboOTKH perJaMeHTa
MPOBEJECHUS UCTIBITAHUN HOBBIX
00pa3IoB MPOAYKIIUU C yUETOM
TpeOOBaHUN TEXHUKU OE30MaCHOCTH
npogeccuoHaIbHbIE
IK-1 CniocobeH miaHupoBaTh U 3-T1IK-1 3HaTh: npUMEHEHHE

IPOBOJUTH (PU3UUECKUE U
XUMHUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH
00pabOTKy UX pe3yJbTaTOB U
OLICHHBATb MOTPEIIHOCTH,
BBIJIBUTATh TUTIOTE3BI U
yCTaHaBIUBATh TPAHUIIBI UX
IPUMEHEHUS, TIPUMEHSTh
METO/Ibl MATEMaTHYECKOTO
aHaJIM3a U MOJIETIMPOBAHUS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAILHOTO
UCCIIEJOBaHMS

METOA0B MaTEMaTUUECKOTO aHaJIn3a,
MOJICJIMPOBAHUS U TEOPETUUECKUX
OCHOB JIJIs1 TPOBEACHUS HAyYHO-
UCCIIE0BATEIbCKUX PadoT U
UCHBITAHUHU

V-IIK-1 ymMeTb: BBINOIHATH
dbu3nYecKue U XUMHUYECKHe
AKCIICPUMEHTAJIbHBIC PAOOTHI,
IpOBOIUT 00001IeHHE U 00pabOTKY
UX pe3yJIbTaToB, OLICHUBAET
MIOTPEITHOCTH, BBIJIBUTACT
TUTIOTE3bI U YCTAaHABIMBACT
TPAHUIIBI UX PUMEHEHHUS

B-IIK-1 Biagets MeTogamMu
ITIOJITOTOBKU METOINYECKOTO
PYKOBOJICTBA T10 MPOBEIACHUIO
(U3UYECKUX M XUMHYECKUX
AKCIIEPUMEHTOB U HAYYHO-
UCCIIEIOBATEILCKUX padoT




33,[[21‘1]/[ BOCIIMTAHHUS, PC€AIU3YEMBIC B PaMKaX 0CBOCHHUA JUCHHUIIIHNHBI

HUcnoab3oBanue BosJiieuenue B
Hanpasiaen | Co3nanue ycioBuii, BOCIIUTATEJIHHOIO Pa3HOILIAHOBYIO
ue/nesnu o0ecneynBarOIINX NMOTEHIHAJIA Y4eOHOH BHEY4eOHYIO
AUCUHMILTHHBI AeSITeJIbHOCTD
[Ipodeccuon | - hopmupoBanue Hcnonp3oBanue 1.Opranuzanus
aJbHOE U | KyJIBTYpBI BOCIIUTATEJILHOIO Hay1HO-IPAKTHICCKHX

TPYIOBOE
BOCITUTaHHC

HCCIIEI0BATEIICKON U
VHKEHEPHOU
nesrenbHoctu (B16)

MOTEHITUATA TUCITUTIINH
PO eCCUOHATBHOTO
MOYJIS JJTSI
dbopmupoBaHUs
UHKEHEPHOTO
MBIIILJICHUS U
WHXEHEPHOU KYIbTYPHI
3a CUET MPAKTUUYECKUX
CTYJICHYECKHUX
HUCCJICTOBAaHUN
COBPEMEHHBIX
IPOU3BOICTBEHHBIX
CUCTEM; POECKTHOU
NEeATEeTLHOCTH CTYACHTOB
1o pa3paboTke u
OTNITHMH3AITIN
TEXHOJIOTHYECKHUX
CHCTEM, CBSI3aHHOM C
pEIIeHUEM PeaTbHbBIX
IIPOU3BOICTBEHHBIX
3a/1a4; MPOXOKICHUS
yepe3 pazHooOpa3Hble
UTPOBBIC, TBOPUCCKHE,
(decTuBanbHbIE GOPMBI,
TpeOyrolre aHaau3a
CJIO’KHOTO 00BEKTA,
MIOCTAaHOBKHU
OTHOCHUTEJILHO HETO
npeoOpa3oBaTEIbHBIX
3a/1a4 I UX
ONITHMAJIBHOTO PEIICHMS.

KoH(epeHInii 1 BCTped
C BEAYITUMU
CHeIuaInuCcTaMu
MPEANPUATANA TOpoJa U
BETEpaHAMU ATOMHOMN
OTpacIIu.

2. Opranu3zanus u
MIPOBE/ICHUE
MPEAMETHBIX
OJIMMITUA]T U Y4aCTHUE B
KOHKypcax
poheCCHOHAIBHOTO
MacTEepCTBA.

3.Y4actue B
©XKETOIHBIX aKIIASIX
CTYJICHYECKHX
CTPOUTEITHHBIX
OTPSIOB




CrtpykTypa u coaepkaHue y4eOHOM TUCIUTITHHBI

JucnuminHa npenojaercsa ctyaeHtaM B 1, 2 u 3 cemectpax. OOmias Tpy10€MKOCTb
JTHUCIUTIIAHBI COCTaBIsACT 12 3a4eTHRIX eAUHUIBI, 432 ak. Jaca.

Kanenaapubiid mian

Buapl yueOHOI qesiTeIbHOCTH
(uac.)
s - ° © Makcu
S 2 HaumenoBanue E = ATTecTanusi | MajbH
g & pa3aeJia/TeMbl = 2 pasaeia bl
- ! AU CIHILTAHBI = 5 2 (dopma) 0asu 3a
z o =t & g pasaen
s | 2| s |2
= = = = ®)
1 cemecTp
1 |1 Kunemarnka marepuansaoin | 40 8 6 4 20 YO
touku. Kunemaruka
BpAIIaTeIHbHOTO JBUKCHHUS 30
2 JlunamMyka moctymnaTenbHoro | 42 10 |6 6 20
JIBYDKCHUS. JnHnamuka
BpAaIllaTeIbHOTO JBUKECHHUS.
3 Konebanus 1 BOJIHBI 36 8 4 4 20 YO
2 |4 CoenuanbHas Teopus | 26 6 - 2 20 30
OTHOCHUTEIILHOCTH.
Bun npomexxyTouHoi aTTecTanuu JK3aMeH 40
Hroro | 144 32 |16 |16 [80 100
2 cemecTp
5 MonekynsipHas Gu3HKa. 34 8 4 2 |20 T1
3 30
6 TepmoauHaMuKa. 38 8 4 6 |20
7 DIEKTPOCTaTHKA 36 8 4 4 |20 T2 30
4 |8 MarnuTHoe nosue 36 8 4 4 |20
Bun npomexxyTouHoii aTTecTanuu JK3aMeH 40
Htoro | 144 32 |16 |16 [80 100
3 cemecTp
9 BonHoOBas onTHka. 26 6 2 2 |10 YO
5 10 TemnoBoe n3iyueHue. 26 4 4 2 |10 30
11 KoprmyckynsipHO-BOITHOBOM 11 4 2 2 |10
Jyaan3M.
12 OcHOBBI KBaHTOBOH | 23 4 2 2 |10 T3
MEXaHHKH.
6 |13 KBanrtoBas Teopus TBepmoro | 11 4 2 2 |15 30
Tena.
14 OCHOBBI sI7IepHOI PU3HKH 11 10 4 6 |25
By npomexyTo4HON aTTecTalnu 3auer c 40
OlIEH.
Hroro | 144 32 |16 |16 [80 100




Coaep:kaHue JIEKIHOHHOTO Kypca

Tema Jexuuu.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
4acoB

Yyeono-
METOANYEeCKoe
ob0ecreuenue

1 cemecTp

KunemaTtuka wMartepuaibHoii Touku. Kitaccudukainus JIBIOKEHHI.
Panuyc- BekTop, Tpaekrtopus, mnyTh u nepemerieHue. [IpuHiun
HE3aBHCUMOCTH  ABWXKEHHWH. CKOpOCTh, YCKOpEHHE W WyTh NpH
MOCTYMATEIFHOM JIBIXKCHUU.

KpuBonuneiitnoe  aBu:kenue. LleHTpocTpeMHUTENBEHOE ~ YCKOPEHHE.
Kunematunka BpamaTensHOTO ABMKEHUS

1,5

3axonnl Hororona. Buasr B3aumoneiicteuii. Cuita 1 Macca. Buasl cun B
Mexannke. CHiia TpaBUTAIMOHHOTO MPUTSHKEHUS, CHIIA TSDKECTH M BEC Tea.
NmMmynpc Tenma W UMITYJIBC CHIIBI. 3aKOH COXPAaHCHMSI HMITYJIbCa JJIS
cuctembl Ten. LleHTp Maccel cuctembl Teil. PaboTa, MONIHOCTB, 3HEPTHS.
Kunernveckass 1 moTeHIMANbHAS DHEPTUSA. 3aKOH COXpPaHEHHS SHEPTHH.
JuHaMuka BpamaTeasHOTO IBMKEHUS. MOMEHT CHITBI 1 MOMEHT WHEPITUH.
3aKoH COXpaHEHHUS MOMEHTa UMITYJIbCA.

JuHaMuka BpamaTeasHOTO IBMKEHUS. MOMEHT CHITBI 1 MOMEHT WHEPITHH.
3aK0H COXpaHEHUs MOMEHTA UMITYJIbCa

10

1,5

KonaebdaTtensnoe nBmxenue. JuddepeHnmansHoe ypaBHEHHE TapMOHNYE-
CKUX KOJIeOaHMH MaTeMaTH4ecKOro, GU3NYECKOro U MpYKMHHOI'O MasTHH-
KoB. AMrumatyna, ¢aza, yacrora W Tmepuoa Konebanuii. BoaHoBoe
ABuxkeHue. IIpomonbHele M MONEpeYHBbIE BOJHBI. YPAaBHEHHE BOJIHBI
@dazoBas U rpynnoBasi CKOpocTh. J[JIMHA BOIHBI U 4aCTOTA. DHEPTUs BOJIHBIL.
Cnoxenne BonH. CTOSIYME BOJTHBI.

1,5

Hoctynarsl coenuaJdbHOW TeOpUMH OTHOCHTeJbHOCTH. [loHsTHE
HWHTEpBaa. Cpoiictea  uHTepBasia.  [IpeoOpasoBanuss  Jlopeniia.
OWHIITEHHOBCKUIM  3aKOH  cjoxeHust ckopocteit. Oddextr  CTO.
PensTuBHCTCKIE BEIpaKESHUS I PHEPTHH U MMITYJIbCa

1,5

2 cemecTp

Mounekyasipuasa ¢pusuka. Macca u pasmepsl Mosekyi. Hucno ABoraapo.
WneaneHelii ra3. TepMoarHaMUYECKHE TApAMETPBI. Y pABHEHUE COCTOSIHHA.
Nzonporneccsl. OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETUYECKOH TeOpHUu
ra3oB Juisl nasiyieHus. Pactipenenenue Makcgeia-bosibliMana MOJIEKyII ra3a
no ckopoctsiM. Yucno creneHeil cBobonel. Pacmpenenenue sHepruu 1o
CTEIEHAM CBOOOIbI

2,3,6,8

Tepmonunamuka. | nHayano tepmomunamuku. Teruiora, pabota
BHYTpeHHss1 3Heprus. IlpumeHenme [ Hawana K u30IpolLeccam.
AnmnabaTudeckuid ¥ MOJMTPONMYECKUIA Tporiecchl. TermmoBas MammHa U ee
KILJ. uxn KapHo.

2,3,6,8

JJIEeKTPOMATHUTHOE B3aMMO/elCTBHe. DIIEKTPUUECKUH 3aps]l. 3aKOH
Kymnona. [Ipuauun cynepnosunuu. Teopema ["aycca.

PabGora cun osnexktpocratmueckoro mons. llotenmman. CBs3p MexAy
MOTEHIIMAJIOM U HalpsbKeHHOCThI0. Teopema ["aycca.

[Tone B BemecTBe. JAuanekTpuku. MHAYKIMS 3IIEKTPOCTATHUECKOTO ITOJIS.
[IpoBogHMKE B DIEKTPOCTATHYECKOM  MOJe.  DIEKTPOEMKOCTb.
Konmencartopbl.  DJeMEHTBI  KJIACCHYECKOW  JJEKTPOHHOHW  TEOpPHH.
[locTosHHBIE TOK MW  €ro  xapakrepuctuku. 3akoH Oma B
muddepenunansHoil popme. 3akoH OMma A HEOXHOPOAHOTO YYacTKa H
JUTS TIOTHOM 1err. 3akoH J[xoymnsa-Jlenta.

2,3,6,8




MarnnTtHOoe noJie. 3akoHsl Amriepa u buo - CaBapa - Jlanmacca. Teopema
0 IUPKYyJIIMU. MarauTHoe nose ABWXKymuxcs 3apsnos. Cuna Jlopenna.
PaGora mepememnieHnst KOHTypa ¢ TOKOM B MarHUTHOM Iojie. MarHWTHBIN
MOMEHT. 3aKOH 3JEKTPOMAarHUTHON WHAYKUUH. SIBJI€HHE CaMOMHIYKIIWH.
WnpyktuBHOCT,. MarnutHoe mone B BemiecTBe. Kmaccudukanms
MarseTukoB. deppoMarseTu3M. DJIEKTPOMarHUTHbIE KoneOaHus. SBneHue
pe3oHaHca.

Cuctema ypaBHeHuii MakcBema B nudQepeHnnanbHOl U UHTETPalbHOM
¢dopme. I1nockas 3neKTpoOMarHuTHas BOJIHA.

2,3,6,8

3 cemecTp

KorepenTHoCTB. Wntepdepenuus 3JIEKTPOMAarHUTHBIX BOJIH.
MmuoronyueBass uHTepdepennus. I[lpuamun [roiirenca u ['roifrenca-
®penens, 30861 Openens, momanab 300 OpeHensi, aMIIIUTYAa BOJIHOBOTO
¢dponTa

JAundpakuus 3/1eKTPOMAarHUTHBIX BOJIH Ha OTBEPCTUHU U MEPUOTUUYECKON
ctpykrype. Hudpakums Openens u Dpaynrodepa. Iloaspuzamus
3JIeKTPOMATHUTHBIX BOJH. llonmsgpuzanusa mnpu OTpaxkeHHH. YTOI
Bproctepa. lucnepcus cBera. DiaeMeHTapHas TEOPUsI JUCTIEPCUHI

4,7

TensioBoe u3yueHue W ero xapakrtepucTuku. 3axkoH Kupxroda mis
TEIJIOBOTO ~ W3IYYEHHUs.  OKCIEPUMEHTAIBHBIC  3aKOHBl  H3JIyYEHHS
a0COIFOTHO YEPHOTO TeJa.

4,7

KBanroBblii xapaktep wusiayuyenuss. QPopmyna Ilnanka. WznyueHue
peanbHbIX Tel. ®oToaddext. OnpiTel CToNeTOBa. YpaBHEHUE DHHINTEHHA
s poroadpdexkra. DPpdext Komnrona. KopnyckynspHO-BOIHOBOU
nyanusm. Teopus ae bpoitnga. MaTepnperanust BoJHbI-4acTULbL. BonHOBOM
nakeT. BogHa BEpoOATHOCTH

4,7

Crpoenue aroma. Teopus atoma Bogopona mno bopy. CooTHouieHue
HeomnpeaeneHHocTed. OmnepaTopel B KBAaHTOBOW MEXaHUKE. Y paBHEHHE
penunrepa. YpaBHenue llpexunrepa st atoma Bogopoaa. Kanrosas
Teopuss aroma Bomopoaa. KsantoBele wumcna. Ilpunnmm Ilaynn.
[Ipocreiimne ciay4yan ABMIKEHUS MHUKPOYACTHIL MOTEHIMAIBHBIA SIIUK C
0ECKOHEYHO BBICOKMMH CTEHKaMH, MOTECHIMAIBHBIH SIIHK CO CTEHKAMH
KOHEUYHOH BBICOTBI.

4,7

Knaccuueckasi Teopusi TeIUIOEMKOCTH  TBEpABIX Tel.  Teopus
OvnmreriHa. Konebanus wnenouku aromoB. Teopus [lebGas. 3onHas
CTPYKTypa SHEPreTHYECKOIO CIIEKTPa ANEKTPOHOB. YpoBeHb Depmu. Hucno
AJIEKTPOHHBIX COCTOSIHUM B 30HE. 3allOJIHEHUE 30H; METAJUTBI, JUJIEKTPUKH,
MIOJTYTIPOBOTHUKH.

4,7

Buapl paguoakTUBHOTO U3JTyYeHHsl. DJIEMEHTAPHEIE YaCTHUITBI.
dyHaameHnTanbpHbIe B3auMoeiicTBus. Jledekt Macc u sHEpTUs CBSI3U
HYKJIOHOB B sJipe. Mojienu CTpoeHHsI U OCHOBHBIE CBOMCTBA siipa. Buabl
pPaauoakTUBHOIrO pacnaaa. KomnmaecTBeHHBIE XapaKTEPUCTUKH paciiaja.
Il'amma-uzaydenue. [amma - kBauThI (poToHb1). O0IACTH raMMa-
M3IIy4YEeHHMsI Ha [IKAJe JJIMH 3JIEKTPOMArHUTHBIX BOJIH. SepHbIE POLECCHI,
MIPU KOTOPBIX BO3HUKAIOT TaMMa — KBAaHTHl DHEPTETHUCCKHUE CITCKTPhI
raMMa - KBaHTOB. B3anmopencTBrie raMma - KBaHTOB C BEIIISCTBOM.

OO0mme cBeieHUs 0 SIICPHBIX B3aMMOICHCTBHSAX.

PasnoBuaHOCTH sAOEpPHBIX B3aUMOJCHCTBUU. 3amuCh SIAEPHBIX PEAKLIMM.
Knaccudukamus saepHbIX peakuuii. 3aKOHBI COXpaHEHUS TpPH AIEPHBIX
B3auMoAeUcTBUSIX. OCHOBHBIE XapaKTEPUCTUKU SACPHBIX PEaKLUU.

10

4,7




IlepeyeHb NPAKTHYECKUX 3AHATHHA

HanmeHnoBaHue 3aHATHS.
Bomnpocel, oTpadarbsiBaeMble HA 3aHATHH.

Bcero yacos

Y4yeOHo-MeTOoaAu4.
ob0ecneuenmne

1 cemecTp

Kunematuka. Cucrema orcuera. MarepuanbHas Touka. AGCONTIOTHO
TBepaoe 1eno. I1yTs.

[lepememenne. CkopocTs. KOMIIOHEHTHI CKOPOCTH M0 KOOPIAMHATHBIM
ocsiM. Brrurcnenue npoiiicHHOro myTH. Y ckopenue. KoMnoHeHThI
YCKOpEHUS 110 KOOPJAMHATHBIM OCSAM. TaHr€HLIMaNbHOE U HOPMAJIbHOE
YCKOpEHHUS.

59,10, 11

Bpamenue BOKpYr HEMOABHKHOI OCH. YTJIOBasi CKOPOCTb. YTJIOBOE
yckoperne. CBA3b MEXKIY YTIOBBIMH U THHEHHBIMH CKOPOCTSIMH H
YCKOPEHHUSMH.

59,10, 11

JAuHamuka MmaTepuaiabHoOi ToukH. Bropoii 3akoH HeroTOHA Kak
ypaBHeHue ABmkeHus. HauansHbie ycnoBus. Tperuid 3akoH HeroToHa.

5910,11

Kuneruueckas 31eprus. Pagora. Momuocts. KoHcepBaTUBHBIE U
HEKOHCEPBaTHBHBIC CHIIBL. PaboTa CHIIBI TSHKECTH, CHITBI YIIPYTOCTH.
Pabora nientpaiibHO# cuitbl. [ToTeHIMAaIbHAS SHEPTHS YaCTHIIBI BO
BHENIHEM IoJie cuil. [TonHas MexaHu4ecKast SJHEPTHUs YaCTHULBL. 3aKOH
COXPaHEHUS 3HEPTUu.

5910,11

NMnyabe cucTeMbl YacTHL. 3aKOH COXpaHEHUs uMItyibca. LleHTp
Macc. CoynapeHue AByX Tel. AOCOIIOTHO HEYIIPYTHid yaap.
AOCOIIIOTHO YIPYTHil IEHTPabHBIN yAap MIapoB.

5910,11

KoJie6aTeabHOE IBHKEHHE.

Oo6mrue cBeneHus o konedbanusx. CBoOOAHEIE KOJIEOAHNS CHCTEMEI O€3
Tpenus. [[apMoHnueckue konebanus. AMIMTYy1a, yacrtora u ¢aza
KoJieOaHus. DHEPrHsi FTApMOHMYECKOTO KojlebaHus. MaTeMaTHUECKHiA
1 QU3NUECKUI MASITHUKH.

59,10, 11

3aryxaomue koJsiedanusi. 3artyxatonme konebanus. KosddunmeHt
3aTyXaHHs. Jlorapudmuyeckuit JIEKPEMEHT 3aTyXaHUsl.
ATepHOMYECKOE JBUKCHUE. ABTOKOJICOaHMSI.

Beinyxnennble kosedanns. Pesonanc.

591011

JMHa Tesia B pa3HbIX cucTeMax orcyeTa. [IpoMeskyTok BpeMeHH
MEKIY COOBITUSIMM.

CoOcTBeHHOe BpeMsl. IHBapuaHTHOCTh MHTEPBAJIA.
BpemeHnunono6HbIe ¥ MPOCTPAHCTBEHHONIO00HBIE HHTEPBAIIbI.
[IpeoOpa3oBaHue CKOPOCTEM.

PensTuBncTCKHE BHIPAKEHNUS VIS JHEPIUMH U HMITYJIBCA YaCTHIBI.
[IpeobpazoBanre UMITYIIbCA U SHEPTUU. DHEPTHSI MOKOs. B3anmMocBsI3b
Macchl U 3Hepruu. Yactuis! ¢ HyneBoi maccoil. [lorstue o 4-x
BEKTOPAX B CMIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH.

59,10, 11

2 cemecTp

ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BelllecTBA.
ATOMHO-MOJIEKYJISIPHOE CTpOEHUE BenlecTBa. Macchl U pa3Mephl
Moutekyit. OTieHKa YuCIia MOJIEKYJT B €IMHUIE 00beMa U
MEKMOJICKYJISIPHBIX PACCTOSHUN. DHEPTHsI B3aUMOACHCTBHUS MOJIEKY I
KaK (YHKIIUS PACCTOSHHSI MEX 1y HUMHU.

Makpockonuueckast cuctema. [logcucrema. JIunamMmuueckuid moaxon K
OTIMCAHUIO MAaKPOCKOTTMYECKON CUCTEMBbI. MUKpOCOCTOsTHUE (Ha
MIpUMEpPE OTHOATOMHOTO Ta3a). MakpOCKOMUYECKUE TTapaMeTPhI: YUCIIO
YacTHIl, 00bEeM, BHYTPCHHSS SHEPTHsI.

59,11




IlepBoe Ha4Ya/I0 TePMOAMHAMUKH.

Bayrtpennss saeprus raza. Pabora. KonndaecTBo TETIOTHL.
OKCIepUMEHTAILHOE YPaBHEHHE COCTOSHUS HAEANBHOTO Ta3a.
[ocrosnnas bonbumana. CpeaHsis SHEPTHsl TOCTYNATEIHHOTO
IBIDKeHHS MoJiekyn. Temneparypa u ee ¢pusndeckuii cMbici. Yucio
CTereHel CBOOOIbI MHOTOATOMHON MOJIEKYJTBI. DHEPTHS
MHOT'0aTOMHOHN MOJIEKYJIbl B TAPMOHUYECKOM MPUOIIKEHHH.
Knaccnueckuii 3aKoH paBHOpacHpeAeIeHUs SHEPTHH 0 CTENCHIM
cB00OBI. Temn0eMKOCTh HIEaIBHOTO I'a3a MPU IOCTOSIHHOM 00BbeMe U
IIPY TIOCTOSHHOM JaBJICHUH. Y paBHEHHE aanadaThl HACAIbHOIO rasa.

59,11

JHTPONHUS U BTOPOE HAYAJIO0 TEPMOTMHAMHUKH.

Maxkpo- 1 MukpococTtosHus. CTaTucTu4eckuii Bec. BeposiTHocTHas
HMHTEPIIpeTalus CTATUCTUYECKOr0 Beca. DHTPOIHS U €€ OCHOBHBIE
cBolicTBa. Bropoe Havamo tepmMoauHaMuKH. CTaTHCTHIECKas
WHTEpIIpeTalys BTOPOro Hadaia TepMoanHaMuk. [lpupoaa
HeoOpaTuMBIX mporeccoB. Teopema HepHcra.

5911

da3oBble paBHOBECHS U NMPeBPaILICHNS.

PaBHoBecue da3. Mcnapenue u konaeHcanus. [Inapnenue u
Kpuctammsanys. [Ipupaienue sHTpoNH MpH NCIAPEHUH U
I1aBJieHUU. PaBHOBeCHE JKUAKOCTH M HACBHIIEHHOTO Tapa.
Kputuueckoe cocrosinue. [lepecrieHHplii map u neperperas
XKUAKOCTh. AMopdHEIe Tena. YpaBHenue Kiaiinepona-Knaysuyca.
Tpoiinas Touka. J{uarpaMma coCTOSIHUSL.

59,11

JueKTpHYECKOe MoJe. DICKTPUUECCKUH 3apsia. 3aKOH COXPAHECHUS
3apsana. 3akoH Kynona. HanpsokeHHOCTb 3JIEKTPUUECKOTO MO,
IIpoBogHMKH B 31eKTpUUecKOM Hone. Pacnpenenenue 3apsaaa Ha
npoBoHuKe. [loe BOIM3M MOBEPXHOCTH 3apsKEHHOTO MPOBOJHUKA.
DNEeKTPOCTaTHUECKas! MHAYKLHSL. DIEKTPUYECKOE M0JI€ B OJIOCTH
MPOBOAHUKA. J{MAIEKTPUKHU B dNieKTpryeckoM mnosne. [lomspuzanus
TUBIIEKTPUKOB. BekTop monspuzanuu.

5911

DJIeKTPUYECKU TOK. DJIEKTPOEMKOCTh YEAUHEHHOTO IPOBOHUKA.
Konnencaropsl. CoennHEHUS! KOHACHCATOPOB. DHEPTHS 3aPSIKEHHOTO
MPOBOJHMKA. DHEPTHUs 3apsHKEHHOT0 KOHACHCATOPA. DHEPTHs CUCTEMBI
HCMOJABMIXHBIX TOYCYHBIX 3apAa10B 9Hepr1/15{ QJICKTPOCTAaTUYCCKOI'O
MoJis. DNEeKTPUUECKUA TOK. Y CIIOBHE CcyliecTBOBaHMs Toka. Cuiia Toka,
IUIOTHOCTB TOKA. Y PaBHEHHE HETIPEPBIBHOCTH. DNEKTPOABHKYILIAS
cuIa.

59,11

MarauTtHoe noJjie. MaroHuTHe1ii MOMEHT. BekTop MarHuTHOU
nHAYKurud. CHIoBbIe TMHUM MarHuTHoro nojs. [ToTok Bekropa
MarHMTHOM MHAYKUMHU. 3aKOoH [ 'aycca i MarHUTHOTO MOTOKA B
uHTeTpalibHOM 1 nuddepeHnmansHON hopmax. JelicTBHE MATHUTHOTO
T10JIs1 Ha 3apsKEHHBIE YaCTHUIBI M TOKHU. 3akoH AMnepa. Cuna JlopeHna.
KoHTyp ¢ TokoM B MarHuTHOM T10j1e. Pabora cuiibl Ammepa. D dekrt
Xomnna.

5911

JyekTpoMaruuTHas nHAykuus. 3akon ®apanesa u npaswio JleHna.
BuxpeBoe anexTpuueckoe nose. 3aKoH 3JeKTPOMAarHUTHOM WHIYKIIMN
B UHTerpasisHoU 1 auddepenumansuoit popme. Spnenne
AJIEKTPOMArHUTHOW MHIYKIIMH B TEXHUKE: TOKH DyKo, MHIYKIIMOHHAS
nedb, FTeHepaTop NepeMEHHOT0 TOKA.

59,11

3 cemecTp

HNuaTtepdepennmsa ceera. KorepenTHoCTh B onTHke. OCyllecTBIECHUE
KOT€pEeHTHBIX BONH B onrtuke. HMutepdepomerpel. Crosuue
3JIEKTPOMArHUTHBIE BOJIHBI.

Judpakuus cBera. [lpunnun [roiirenca-®Openens. Judpaxius

11,12




Openenst. Auppakuus Opaynrodepa. JudpakunonHas peuieTka.
Monsipuzanus cBera. PacipocTpaHeHue cBETa Uyepe3 rpaHuIly IBYX
cpen. @opmysbl OpeHens U CISACTBUS U3 HUX.
TemioBoe U3aydYeHHe U €ro XapakTepucTuku. 3akoH Kupxroga s 2 11,12, 13
TEIUIOBOTO  M3NIy4eHHs. ODKCICPHUMEHTAJBHBIC 3aKOHBI H3IIy4YCHHUS
a0COJIFOTHO YEpHOTO TeJa.
KBauroBblii xapakrtep wu3iaydenus. Dortodddexr. YpaBHeHHE 2 11,12, 14
OuHmTeiina 11 porodpdexra. dpdext Komnrona.
Crtpoenne aToma. Teopus atroma Boopoa o bopy. 2 11,12, 15
YpaBunenne Illpeaunrepa. Ilpocreiimme ciydyam  JBHXKEHHS 2 11, 12
MHUKpPOYACTHI: TOTCHIMANBHBIH SIIMK C OCCKOHEYHO BBICOKHMH
CTEHKaMH, IOTCHIUAIBHBIH SIMK CO CTEHKAMH KOHEYHOMN BBICOTHI.
OCHOBHbIE XapaKTEPUCTHKH siep. DJeMEHTapHbIC YaCTHUIIbL. 2 11,12
OyHaaMeHTanbHbIe B3anMOAeWcTBUA. [leeKT Macc W PHEPrus CBS3H
HYKJIOHOB B sJipe. Moziesi CTpOEeHUs. U OCHOBHBIE CBOMCTBA sSApa.
Bujbl pagnoakTHBHOTo pacnaaa. KomnuecTBeHHBIC XapaKTEPUCTUKH 2 11,12
pacnana. Bumsl pacnano. OnpeienieHue SHEPTUH PACTIaIoB.
SinepHasi peakuusi. JHeproBbliesienue. KaHaibl sAepPHBIX PEAKIIUA. 2 11,12
Knaccupukanusi. DK30TEepMUYECKHE W DHAOTEPMHUUYCCKHE DPEaKIIMH.
[Topor peakuuu.
Ilepedyennb 1a00paTOpPHBIX padoT
[lepeueHb BBIMOJHAEMBIX KaXKIbIM CTYJIGHTOM J1aOOpaTOPHBIX pabOT oOmpeaessieTcs
MapIIPyTHBIM JIUCTOM.
Tembl Ja6opaTopHbIX padoT. Bonmpocsl, Bcero Yueno-
oTpadaTbiBaeMble Ha JJA0OPATOPHOM 3aHATHH 4acoB METORIICCK0e
o0ecneyenue
1 cemecTp
OrnpeaeneHre CKOPOCTH TOJIeTa MyJIX TIPH MOMOIIH OAITUCTUIECKOTO MasiTHUKA 2 1,5,25
M3ydyeHne OCHOBHOI'O 3aKOHA BPAILIATEJIbHOTO JABUKEHHUS 2 1,5,17,25
OmnpenenieHne yCKOPeHUs: CBOOOTHOTO TTaeHUs 2 1,5,25
DU3NUECKUN MASITHUK 2 1,5, 19, 25
MaTteMaTHYeCKUH MasTHUK 2 1,5, 18, 25
OGOPOTHBIN MasATHHUK 2 1,5,19, 25
M3mepeHne ycKopeHHst CBOOOJHOrO IAafCHHS C IOMOIIbI0 MaTeMaTHYSCKOrO 2 1,5, 18, 25
MasTHUKA
W3y4yeHre OCHOBHBIX BHIOB TPEHUSI 2 1,5,25
2 cemecTp

OnpeneneHue TEMI0EMKOCTH HKUIKOCTH 2 2,6,23,25
Berurcienue cpenHeid AIMHBI CBOOOTHOTO mpolera MOJIKYI ra3a MO BEeJTHYHHE 2 2,6,25
K02 GHUIMCHTA IMHAMUYECKOH BI3KOCTH
Ormpeie/ieHHe H3MEHEHUS SHTPOITHHU MIPU HATPEBAHHUH U IUIABJICHUH OJI0BA 2 2,6,24,25




KOJIeOaHWH MaTeMaTHYeCKOro, (DU3MYECKOr0o W MPYKUHHOTO MAasSTHHKOB.
Awmruntyzaa, (asa, yacrora W mepuol KoneOaHuH. 3aTyxamoue KojeOaHHS.

OnpeneneHne OTHOIIEHUS TEIIOEMKOCTEN BO3AyXa NMPHU MOCTOSHHOM JIaBICHHUH 2 2,6,22,25
u o0béme MeromoMm Kiemana-/lezopma / OrmpeneneHue MOJSPHOM Macchl U
IUIOTHOCTH BO3/IyXa
MHAYKTUBHOCTD KATYIIKHU.

ny yur 2 3,8,25
OmnpeneneHue TOPU30HTAIBHOM COCTABIAIONIEH HANPSHKEHHOCTH MarHMTHOIO 2 3,8,25
moJist 3eMJIH.
M3MmepeHne eMKOCTH ¢ ITOMOIIBI0 MocTa COTTH. 2 3,8,25
Omnpe/eieHne eMKOCTH KoHieHcaTopa/ OnpeaeNieHue yASIbHOTO COMPOTUBICHHS 2 3,8,25
NPOBOJTHHUKA

3 cemecTp
N3yueHus abCOIIOTHO YEPHOTO Telia 2 4,26, 25
M3ydeHue criekTpa aroMa BOI0poaa 2 4, 15, 25
N3yuenue BHentHero Gporodddekrta u onpeneiaeHue nocrosuuoi [Inanka 2 4,25, 28
OrnpezenieHnst pe30HaHCHOTO MOoTeHIana metoioM ®Opanka u ['epia 2 4,25 27
W3mepenue temrnepaTypsl pacKaJIeHHBIX TEJl ¢ IOMOILBIO ONTHYECKOTIO 2 4,,25,29
UpoMeTpa
OmnpezencHue yaeabHOTO 3apsijia 3JCKTPOHa METO0M MarHeTpoHa / 2 4,25,21
Nzyuenne r¢dexra Xomnna B HOTYTPOBOJHUKAX
Nzydenune kocmMuueckux aydeid / M3ydenne paOoThl CHUHTHILISIIHOHHOTO 2 4,,25,30
CUeTYHKa
N3ydenne TpekoB yacTuil B kamepe Bunbcona 2 4, .25, 31
3aiaHus I CaMOCTOSATEIbHOI Pad0Thl CTYACHTOB
Beero Y4eOHo-
Bonpocsl 11 caMOCTOATEIBHOI0 U3YYECHHUS, 3aJaHUS yacop | METOAMIECKOE
odecreyeHue
1 cemecTp

Kunematuka. Kunemarnka marepuanbHoi Touku. Kimaccudukanus TBMKEHHN. 1,5,9, 10,11

Pannyc-BexTop, TpaekTtopus, IyTh U nepeMelieHue. [IpuHIun He3aBUCUMOCTH

nBrKeHui. CKOpPOCTb, YCKOPEHHE M IIyTh IIPH IOCTYNATEILHOM IBIXKEHHU.| 2()

Kpusonuneitnoe nBwxkenue. LleHTpocTpemuTenbHoe yckopeHue. KnHemarnka

BparaTCIbHOTr0 ABMXKCHU.

Junamuxa. 3akonsl HetotoHa. Bunbl B3aumoneiictBuii. Cuma u macca. Buget| 20 (1,5, 9, 10,11

cun B mexanuke. Cumna TPaBUTAIIMOHHOT'O MPUTAXKCHUA, CUJIa TAXKCCTH U BEC TCIaA.

CunoBoe mosie. HamnpspkeHHOCTh CHITOBOTO MO, VIMIyJIbC Tejla M HMITYJIBC

CHJIBL. 3aKOH COXPAHEHUS MMITYJIbca JUIS CUCTeMbl Tel. CHCTEMbI 3aMKHYTBIE U

oTkpbiThie. LleHTp Maccel cuctembl Ten. Pabora, MOIIHOCTB, DHEPIHs.

Kunernueckast 1 moTeHIManbHas SHEPTHS. 3aKOH COXpaHeHHs 3Hepruu. Teopema

o mUpKyIsAuy. [IoTeHInaNbHBIE ¥ BUXPEBBIE MO, [IOTEHIIHA CHIIOBOTO MOJIS U

€ro CBsi3b C HAMPSHKCHHOCTHIO. JIMHAMUKA BpalaTeNnbHOrO IBMKEHHUS. MOMEHT

CUJIbl U MOMCHT MHEPLUU. 3akoH COXpaHCHHA MOMCHTA UMITYJIbCA.

Kouebareabnoe asmxenme. [uddepenumansuoe ypaBHenune rapmonmueckux| 20 |1,5,9,10,11




HexpemeHnT 3atyxanus. J[oOpoTHOCTh. BhIHYXIeHHBIE KoneOanus. Pe3oHaHc.
BonHoBoe nBmxenue. [IpojonbHbIE U MONEPEYHBbIE BOJIHBL. Y PaBHEHHUE BOJIHBIL.
da3zoBast W TPYIIOBass CKOPOCTh. JlJTMHA BOJHBI M YacTOTa. DHEPTHs BOJHEIL
Cnoxxenne BoaH. CTOsTYME BOIHBEL.

Hocrynarsl cnenuaibHOH TEOPUM OTHOCHTEJbHOCTU. [loHsATHE WHTEpBana.
CpoiictBa wunHTepBana. [IpeoOpazoBanus JlopeHma. DWHIITEHHOBCKUIN 3aKOH
cinoxenuss ckopocteil. Oddexter CTO. PensTUBHUCTCKHE BBIpAKEHUS IS
SHEPTHH U UMITYIIbCA.

20

1,5,9,10,11

2 cemecTp

Mounekyasipias ¢usuka. Macca u pasmepbl Mojekyid. Yucno Aporaapo.
WNneanbnpiii ra3. TepMoauMHaAMUYECKHUE TapaMeTphbl. YPaBHEHHUE COCTOSIHHSI.
Mzomnporneccrsl. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KMHETUUECKONH TEOPUH Ta30B
s paBneHus. Pacnpenenenne Makcepeisia-boinbiMana MoOJIEKyJd rasza  IIo
ckopocTsiM. Uuciio cremeHedt ¢cBoOonmbl. PacmpenencHue dHEPTHUU IO CTEICHSIM
cBOOOIBI

20

2,3,6,8,9 11

Tepmogunamuka. | Havano tepmonnHamuku. Termsora, pabota u BHYTpEHHSSA
sHeprus. [lpumenenue | Hawasa k wM30 mporeccaM. AjuabaTHYECKUN U
nonutrponuueckuil npoueccsl. TernoBas MamuHa u ee KITJ[. Hukn Kapho.

20

2,3,6,8,9,11

JJIeKTPOMATHUTHOE B3auMoJeiicTBHe. DIeKTpuueckuil 3apsaa. 3akon KynoHa.
[purnmn cymepnosummu. Teopema 'aycca. PabGoTta cuir sneKTpocTaTHieckoro
nons. Ilorenuman. CBsizpb MeEXAy MOTEHUUAIOM M HANPSHKEHHOCTBIO. Teopema
l'aycca. Ilone B BewmectBe. JuanekTpuku. WHOYyKOUS 3JIEKTPOCTATHYECKOIO
monsA.  IIpoBONHMKM B DIEKTPOCTATHYECKOM  MOJIE.  DIEKTPOEMKOCTB.
Konpnencaropsl. DieMeHTHl KJIACCHUECKOM 3ieKTpoHHON Teopuu. IlocTossHHBIN
TOK W €ro xapakrepuctuku. 3akoH Oma B auddepeHuansHoi Gopme. 3akoH
Oma 117151 HEOAHOPOAHOTO Y4acTKa U 7 MOMHOM nenu. 3akoH [xoynsa-Jlenna.

20

2,3,6,8,9,11

MaruutHoe moJie. 3akonbl Amriepa u buo - Camapa - Jlammacca. Teopema o
OUPKYJSIE. MarauTHOe Tojie ABMKYyIuXcs 3apsaoB. Cuna Jlopenma. Pabora
MepeMeneHrsI KOHTypa ¢ TOKOM B MArHUTHOM I10Jie. MarHWTHBI MOMEHT. 3aKOH
SJIEKTPOMATHUTHOW HWHIAYKUUHU. SIBlIeHME camMOMHAYKUMUA. WHIYKTUBHOCTb.
MarnutHoe nosnie B BemiectBe. Kimaccudukanuss MmarHeTHkoB. deppomMarHeTusm.
OnexTpoMarHuTHeIe KojebOaHus. SIBmeHue pe3onHaHca. Cucrema ypaBHEHUH
MaxkcBemuia B muddepeHmmanpHOl W uHTerpanbHoW  Gopme. [lmockas
JNIeKTpPOMAarHuTHas BojHa. Pacnpoctpanenue BojiH. Illkana 3meKTpOMarHUTHBIX
BOJIH.

20

2,3,6,8,911

3 cemecTp

KorepentHoctb. HHTepdepeHIus 3IeKTpOMarHUTHBIX BOJH. MHOromyudeBas
uHtepdepernns. [Tpuanun [rolirenca u [oiirenca-Openens, 3061 Dpenerns,
IoImaab 30H OpeHensi, aMIIUTY 1a BOJHOBOTO ()pOHTA

JAuppaxuus 3J1eKTPOMATHUTHBIX BOJIH Ha OTBEPCTUH U IEPUOJUIECKOMN
crpykrype. dudpaxims Openens u Gpaynrodepa.

Housipu3anus 3J1eKTPOMArHUTHBIX BOJIH. [lonmsipusanys npu oTpaxxeHud. Yo
Bprocrepa. lucnepcus cBeTa. DneMeHTapHast TEOPUS TUCTIEPCUU

10

4,7, 12,11,
13,14, 15

3aKOHBI TEII0BOI0 M3JTy4eHusl. Buapl n3nydeHus. JHEpreTHYeCKUe BETUUNHEI
n3nyuyeHust. UHTerpaabHble U CIEKTPaIbHbBIE XapaKTEPUCTUKN U3ITYUECHHUS.
TerutoBoe paBHOBeCHOE M3TydeHHE. VcmyckaTenbHas U moraomaTeabHas
cnocoOHoCTH Tea. AOCOJIOTHO YepHOE TeJ0. 3aKOHBI TEIJIOBOTO U3ITyUEHHS:
3akoHbl Kupxroda, Credana-bonsiimana u Buna. ®@opmyna Panes-/xunca.
“YnprpaduoneroBas katactpoda’. ' uroTe3a KBAHTOB YHEPTHH.

10

4,7, 12,11,
13,14, 15




KopnyckyasipHo-B0JHOBOI 1yaau3M B CBeTOBLIX fiBJIeHusAX. Dopmyna
[Inmanka u cinencTBusI, BRITEKAOMMKE U3 Hee. SIBinenne BHemHero GoTodddekra u
€ro 3aKOHBI. YpaBHEHHE DWHIITEHHA st PoTodddeKTa 1 ero
SKCIIEPUMEHTAIbHAS TIpoBepka. BHyTpennuii potosddexr. ®OTOHBI, X S3HEPTHS,
Macca U uMmnyibe. Ipdext Komnrona.

I'unoresa ne bpoilnis 0 ABOWCTBEHHON KOPIYCKYJISIPHO-BOJIHOBOM IPUPOAE
YacTHI] BelIecTBa U ee nmoarepxacHue. (OnbIT JeBuccona u JJxepmepa).
CgoticTBa BoiH 1e bpoitis. CooTHomieHrne HeompeneneHnoctel [ 'elizenoepra.

10

4,7, 12, 11,
13,14, 15

ATOMHBIE CIIEKTPHBI H X 3aKoHOMepHOCcTH. [locTosiHHas PunGepra.
O06o06menHas Gopmyna bansmepa. CriekrpanbHble TepMbl. KoMOWHAIIMOHHBIN
npuHuun Puna. Mogens atoma ToMCOHA U €€ HEMPUMEHUMOCTb 17151 OTIMCAHMS
JUHEHYATHIX ONTUYECKUX crekTpoB. OnbiTel Pezepdopaa mo paccesiauio anbda-
yactul [nanerapras Moaenp aToMa, ee poBepKa U ee HeJocTaTku. KBaHTOBEBIE
noctynatel bopa n ux sxcnepuMeHTansHOe oaTBepxkaeHne. (Ombir Opanka u
I'epmia). Teopust crpoeHust BOAOpo000100HBIX aTOMOB 110 bopy. YueT nmxeHus
sinpa B Teopun bopa. MarnuTHsle cBolicTBa atroma B Teopuu bopa. Henocratku
Teopuu bopa.

10

4,7, 12, 11,
13,14, 15

OcHoBHbBIE M0JI0KEHUsI KBAHTOBOH MexaHuku. (BoiHoBas Qynkums, ee
HOPMHPOBKA, CpEIHUE 3HAUEHUsI, OTIEPAaTOPbl UMITyJIbca M SHepruun). BomHoBoe
ypaBHeHue Hlpeaunrepa. Cranuonaproe ypasaenue lpenunrepa. [Ipumenenue
KBAaHTOBOM MEXaHHUKH K HpOCTeI\/'IH_II/IM 3aga4aM O CTalMOHAPHBIX COCTOSIHHAX
yactuubl. (HacTuna B mpsAMOyroisHON NOTeHIManbHOU siMe. [Ipoxoxkaenne
YaCTHIIBI Yepe3 MPsIMOYTONBHBIA MOTeHIHANBHBIN Oapbep. KoaddurmenTs
OTpaXeHHUs U NMpo3padHocTH). KBaHTOBO-MeXaHMUECKast TEOpHs aToMa. DJIEKTPOH
B BOAOPOJONOA00HOM aToMe. DHEPreTHUECKUi CEeKTp dIeKTpoHa. KBaHTOBBIE
YHClia: TIIaBHOE, OPOUTANBHOE U MATHUTHOE OPOUTAIHHOE.

15

4,7

OcCHOBHBIE XapaKTePUCTHKH aATOMHBIX fJep.

Cocras, cTpyKTypa, 0003HaueHus sifep. Pasmeps! u hopma sipep. MaccoBoe
YUCIIO U 3apsij. XapaKTepUCTUKN HEUTPOHOB U IIPOTOHOB. Macca 1 3Heprus
cBs3U. Bupl sHEprun cBA3U. DHEPTHUS CBSI3U BCEX HYKJIOHOB. Y IeNbHAs DHEPT U
CBSI3H. DHEPIUU CBSI3U OTACIbHBIX HYKIOHOB. PopMyna Baiinzekkepa u ee
ananu3. pyrue ¢popmynsl it Mace siep. Jedext maccsl. BoipakeHue sHepruit
CBsI3M U Jie(peKTa Macchl Uepe3 ICKPEMEHTBI MacChl. Y CJIIOBUSI YCTOWYMBOCTH
saep. CrabuinbHble ¥ HecTaOMIbHbBIE HYKIUAbL. Tabauna HyKIHI0B U ee
OCHOBHBIE 0COOECHHOCTH.

Adabpa-pacnan. [Ipupona ansda-uactui. [IpeBpamenus siaep npu anbda-
pacmaze. DHeprus anbda - pacnana. Pacipenenenne sHeprun Mexay aibda-
YacTHLEH U AJpOM OTAAYH.

Bera-pacnan. OcHoBHBIE CBOMcTBaA OeTa-uacTwuil. [IpeBparienus saep npu oera-
pacmane. DHeprus OeTa-pacnaga. Y CJIOBHUS YCTOHYUBOCTH SAEP MO OTHOIICHHIO K
Oera-pacniamy

I'amma-u3nyyenue. 'amma - kBaHTHI (hoToHBI). OONACTS raMMa-U3IyUICHUS Ha
IIKaJIe JUIMH 3JIEKTPOMArHUTHBIX BOJH. SIIEPHBIE MPOIIECCHI, TPH KOTOPHIX
BO3HUKAIOT TaMMa — KBaHThI DHEPreTHYecKue CIIeKTPhl TaMMa - KBAaHTOB.
BsaumogeiicTBue raMMa - KBaHTOB C BEILIECTBOM.

OO0mme cBeieHUd 0 A/IEPHBIX B3aMMO/IeHCTBUSAX.

Pa3HOBUAHOCTH SAEPHBIX B3aUMOJCHCTBHN. 3aITUCh SACPHBIX PEaKIIUH.
Knaccudukanus saepHbIx peakuid. 3aKOHBI COXpaHEHUS MIPH SACPHBIX
B3anMozecTBUAX. OCHOBHBIE XapAKTEPUCTHUKH SIIEPHBIX PEAKIIMH.

25

4,7

PacuerHo-rpaduyeckasi padbora He NpeayCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM




Oobpa3oBareibHbIE TEXHOJIOTMH

[Ipu peanuzanuu y4eOHOrO Marepuaia Kypca HUCIHOIB3YIOTCS — pa3lInyHbIe
00pa3oBaTeNbHbIE TEXHOJOTHUH, CIOCOOCTBYIOIIME CO3JAaHUI0 aTMOC(eEepbl CBOOOTHOW W
TBOPUYECKOW JTUCKYCCHHM KAaK MEXAY MPENOAABATENEM U CTYJCHTaMHU, TAK U B CTYJIEHYECKON
rpynne. llenpio npu 3TOM siBIsieTCs BbIpaOOTKA y CTYJIEHTOB HABBIKOB M KOMIIETECHIIUH,
MO3BOJIAIOIIMX CAaMOCTOSITEIbHO BECTH HCCIEAOBATEIbCKYI0O W HAy4YHO-IEAArOTHYECKYIO
pabory.

[Tpu m3ydeHun AuCIUIUTHHBI « DU3MKa» TPUMEHSIOTCS CIEIyIoNe 00pa3oBaTeIbHBIE
TEXHOJIOTUU:

— KJIACCHYECKOE JICKITMOHHOE 00yUEeHHE C MCITOJIb30BAHUEM HATJISITHBIX TT0COOHH;

— TMPOBEACHUE JICKIUN MIPU MOAICPIKKE MYJIBTUMEINA;

— TIPOBEACHUE MPAKTUUYECKUX 3aHITHUN C PELHICHUEM NPUMEPOB y AOCKH, a TaKXe IpH
NOJZICP’)KKE MYJIBTHUMEINA, CaMOCTOATENILHOE pelIeHUuEe 3a7ad oOydJarouuMucs B
IPUCYTCTBUH MPETIOAABATENS;

— TPpOOJIEMHBIN MOAXO]T;

— Ppa3HOYpOBHEBOE OOYUECHHUE;

— CaMOCTOATEJIbHOE HW3Y4YEHHUE AUCHUIUIMHBI OOYYalOIIMMHUCS MPU TOMOIIUA Yy4eOHBIX
MEYaTHBIX U JEKTPOHHBIX W3IAHUM;

— WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTMM — B WHCTUTYT€  HUMEIOTCS
CHEIMAM3UPOBAHHBIC TIOMEIEHUsSI JJIi CAMOCTOSITEIbHOM paldoThl, 00OPYIOBaHHbBIE
IIEPCOHAIBHBIMUA KOMIIBIOTEPAMU C BBIXOAOM B MHTEpPHET U ¢ NOCTYNOM K 3JIEKTPOHHO-
OMOJIMOTEYHON CUCTEME;

— METOAMYECKHE yKa3aHUs (B TOM YHUCIIE B DJIEKTPOHHOU (hopMe) MO pa3IMuHbIM pas3zeiam
JTUCHUTUINHBI.

CamocTosiTenbHas padoTa CTYyI€HTOB ITPOBOAUTCS O PYKOBOJACTBOM IperogaBaTeliei,
C OKa3aHWeM KOHCYJbTAallUi M TOMOIIM MPU TMOATOTOBKE K KOHTPOJBHBIM paboTam,
BBITIOJTHEHUHU IOMAITHUX 3aJIaHH.

B kadecTBe caMOCTOSITENBHONW pPAOOTHI HMCIOJIB3YETCS CAaMOCTOSTEILHOE H3y4YeHUE
OHJIaH-KypcoB «®Pu3uka B onbiTax. Yacte 1. Mexanuka», «®Puszuka B omnbiTax. YacTtp 2.
MounekynsipHas ¢uszuka», «Pusuka B onbiTax. YacTe 3. DIEKTpUUECTBO W MAarHETHU3M,
«®u3uka B onbiTax. Yacth 4. OnTuka U BoaHbY, «Du3nuka B onbiTax. Yacte 1. AToMHas
busnka.

DoH/1 OLICHOYHBIX CPEICTB
@DOHIT OIEHOYHBIX CPEACTB MO AHWCIMIUIMHE OO0ECTeUYnBAET MPOBEPKY OCBOCHHUS
IUTAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHHUs (KOMIMETCHIIMH W WX WHIUKATOPOB) TOCPEIACTBOM
MEpONPUSATUNA TEKYIIETO, PyOEIKHOI0 U MPOMEKYTOUHOTO KOHTPOJIS 11O JUCHUTUIUHE.
CBsi3p MEXy (POpPMHUPYEMBIMH KOMIETEHIIUSIMU U (HOpMaMU KOHTPOJISI UX OCBOEHUS
Ipe/ICTaBlIeHA B CIEAYIONIEH TaOIuIIe:



HanmenoBanue

Ne Kona u HamMeHOBaHWE HHIUKATOPA HanmenoBanue
KOHTPOJIUPYEMBIX N
/I JIOCTYKEHUST KOMIIETEHITN I OLICHOYHOTO CPEJICTBA
pazzesoB (TEMbl)
1 cemectp
Bx0/1HOM KOHTPOJIb
N Bomnpocsl BXxogHOTO
1 | BxoaHoii KOHTPOJIb p A

KOHTPOJIs (YCTHO)

ATTecTanus pa3eoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

V-OIIK-1, B-OIIK-1, 3-OIIK-2,
V-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-IIK-1, B16

1 Pasnen 1, 2 3-YK-1, YV-VYK-1, B-YK-1, Y-YKE-1, [IpakTrueckue 3aHATHS
B-VKE-1, 3-VKE-1, V-YKII-3, B- Brimonnenue nabopaTopHbIX
VYKII-3, 3- YKII-3, 3-OIIK-1, pador
VY-OIIK-1, B-OIIK-1, 3-OIIK-2, YcTHblii onpoc B popme
V-OIIK-2, B-OIIK-2, 3-I1K-1, co0eceI0BaHNUs.
V-IIK-1, B-IIK-1, B16
[TpomMexxyTouHas aTTecTalus
3-VK-1, YV-YK-1, B-YK-1, V-VKE-1,
B-VKE-1, 3-YKE-1, V-VKII-3, B-
YKIL-3, 3- YKII-3, 3-OIIK-1, Bomnpocs! k 9k3amMeny
1 | Ixsamen V-OIIK-1, B-OIIK-1, 3-OIIK-2, (yeTHo)
V-OIIK-2, B-OIIK-2, 3-11K-1,
V-IIK-1, B-IIK-1, B16
2 cemecTtp
2 Paznen 3, 4 3-VK-1, V-YK-1, B-YK-1, V-VKE-1, [IpakTrueckue 3aHATUS
B-YKE-1, 3-YKE-1, Y-VYKII-3, B- Brmmonnenue
YKII-3, 3- YKII-3, 3-OIIK-1, 1abopaTopHBIX paboT
V-OIIK-1, B-OIIK-1, 3-OIIK-2, VYcTHBIN onpoc B TECTa.
V-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-IIK-1, B16
[TpomexxyTouHast aTTecTanus
3-VK-1, ¥V-YK-1, B-YK-1, V-VKE-1,
B-YKE-1, 3-YKE-1, Y-VKII-3, B-
VKII-3, 3- YKII-3, 3-OIIK-1, Bomnpock! k 3k3aMeHy
1 | Ixsamen V-OIIK-1, B-OIIK-1, 3-OIIK-2, (yeTHo)
V-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-IIK-1, B16
3 cemectp
2 Pazgen 5, 6 3-YK-1, V-YK-1, B-YK-1, V-YKE-1, [IpakTrueckue 3aHATHS
B-VKE-1, 3-YKE-1, V-VKII-3, B- Bremonnenue
YKI-3, 3- YKII-3, 3-OIIK-1, 1a00paTOpHBIX paboT
VY-OIIK-1, B-OIIK-1, 3-OIIK-2, Omnpoc B popme
V-0OIIK-2, B-OIIK-2, 3-T1K-1, cobecenoBaHUA U
V-IIK-1, B-IIK-1, B16 TECTUPOBAHUA .
[TpomexxyTouHast aTTecTanus
3-VK-1, V-YK-1, B-YK-1, V-VKE-1,
B-YKE-1, 3-YKE-1, V-VKII-3, B-
KII-3, 3- VKII- -OIlK-1
1 | 3auer YKIL3, 3- KIS, 3-0 ’ Bomnpock! k 3aueTy (YCTHO)
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0.
. Tpernii 3akoH HproToHa.
12.
13.
14.

BxoaHoii KOHTPOJIB ITpeIHA3HAYEH JUIsl BBISBIECHUS MPOOEIOB B 3HAHUAX CTYJIEHTOB U TOTOBHOCTH HX
K MOJTyYCHUIO HOBBIX 3HaHUH. OIEHOUHbIE CPECTBA Il BXOJHOTO KOHTPOJIS MPENICTABIISAIOT COOOH BOIIPOCHI,
KOTOPBIE 3aJIal0TCsI CTYJICHTaM B YCTHOH (opme.

BOl'[pOCbI K co0ece0BaHHIO

Bexkrtop. CrioxeHnne BEKTOpOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

[Ipoekuust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOCKIUAX.

CkansipHoe pOU3BEJICHUE JBYX BEKTOPOB.

BekropHoe nmpousBeieHuEe JBYX BEKTOPOB.

[IpssMmoyronbHas nekaproBa cucrema koopauHar. [lomsipHas cucrema KoopAuHAT
cucreMa KoopauHat. @opMyIibl Iepexoa OT OAHONW CUCTEMBI KOOPJAUHAT K JIPYrOM.
JleficTBUs HAJl BEKTOPAaMH, 3a/IaHHBIMA CBOMMH KOOPJIMHATAMM.

Cucrema orcuera. [loHATHE CKOPOCTH U YCKOPEHUS TOUKHU.

VYT0Bast CKOPOCTh U YIJII0BOE YCKOPEHHUE TBEPIOTO Tea.

IIepBebiit 3ak0oH HproToHa. MIHEpLIMABbHBIE CUCTEMBI OTCYETA.

Bropoii 3akon HetoToHa. THEPTHOCTh MaTepHUaIbHBIX TEII.

Heunepunansusie cuctemsl orcyeTa. CUITbI HHEPIIHUH.
3akoH BceMUpHOTO TsAroTenusi. Cuia TsSDKECTH U BEC Tea.
Tpenune. Cuna Tpenus. 3akoH AMoHTOHa-Kyiona.

. Hunuuapuyeckas

IIkaja oneHUBaHUSA 00y4YaloLIerocsi Ha BXOJHOM KOHTpOJie

TpeGoBanns k 3HAHUSIM, YMEHHSIM M HABBIKaM 00y4alomierocst peiTHHIOBOM

Baniabl

OICHKH

OOyuaronuiics OTJIMYHO BJIAZCET OCHOBHBIMM HOHATHSAMM MaT€MaTHKH,
(U3MKHM, HAYepTATEIbHOW T'€OMETPUU U MH)KEHEPHOH rpaduku, 3HaeT U ymMeeT
NPUMEHSATh OCHOBHBIE (OPMYJIBI M 3aKOHBI, MOXET pellaTh HECTaHAAPTHHIE
3aJ1a4H.

5

OOyuaromuiicst XOpoIIo BiafeeT OOJbIIEH YacThl0 OCHOBHBIX TOHSTHM
MaTeMaTHKU, (U3UKH, HauepTaTeIbHOW Ie€OMETpPUM U HH)KEHEPHOW TIpaduku,
3HAeT U YMEeT MPUMEHSTh OCHOBHBIE (DOPMYIIBI M 3aKOHBI, BIAJCET METOJAUKON
PCIICHU TUITOBBIX 3aJay.

OOyuaromuiics MMeEeT YJOBJIETBOPUTENbHBI YPOBEHb 3HAHUS MaTeMaTHKH,
(bu3MKYN, HaUepPTaTEeIbHOW T€OMETPUU U UHXKEHEPHOU TpaduKu, 3HA€T OCHOBHBIE
(hOopMyITBI U 3aKOHBI, CIIOCOOEH peraTh NPOCTEHIITNE 3a1auH.

OOyuaromnuiicss MpakTUYECKH HE OBJIAJIeNl 3HAUUTEIbHOM YacThiO POrPAMMHOTO
MaTepuasa 1 He BiaJieeT BaXHEHIIMMU HHCTPYMEHTaMH MaTeMaTUKH, (PU3UKU 1
HayepTaTeIbHOM TeOMETPUM U MHXKEHEpHOU rpaduKku, HE yMEeT pelaTh Jaxke
TUTIOBBIX 3aJau.

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMBIM MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUU U
(dbopMUpOBaHUS YMEHUN U HABBIKOB B TE€UEHUE ceMecTpa. TeKylluid KOHTPOJIb 3HAHUN, YMEHUN U HaBBIKOB

CTYJIEHTOB OCYIIECTBIIIETCS B XOJA€ Y4€OHBIX (ayIUTOPHBIX) 3aHATHM, MPOBOAMMBIX IO PACHHCAHMIO.

q)OpMaMI/I TCKYIIECTO KOHTPOJIA ABJIAKOTCA BBIIIOJHCHHUEC KOHTPOJIBbHBIX pa60T,

nabopaToOpHBIM paboTaM ¥ JOMAITHUX 3aJaHUH.

B xauecTBe OIEHOYHOIO Cpe€acTBa arTeCTalvn pas3aciia HCIOJIB3YIOTCA YCTHBI

KOHTpOJIbHAs padoTa.

cgadyn OT4YE€TOB IIO

W OIpOC, UTOrOBas



JUist IpOMEKYTOYHOM aTTECTalUU NPELyCMOTPEHBl DK3aMEHALIMOHHBIE BOIPOCHI U IPAKTUYECKUE

3aaHusl.

Ouenoqnme Cpeacrea Jisl TEKylero KOHTpoJast

1 cemectp

Bomnpocsl k codecenoBanmio mo pasaeny 1

Cxopoctb. Ee KOMITIOHEHTHI IO AEKApPTOBBIM KOOPIAMHATHBIM OCSIM. BbIunciieHue npoiieHHoro myTH.
Yckopenue. ETro KOMIIOHEHTBI 110 J€KapTOBBIM KOOPAUHATHBIM OCSM.

TanreHuuanbHOE, HOPMAJIBHOE U IIOJIHOE YCKOPEHUSI.

VYTI10Bast CKOPOCTh U YIII0BO€ yCKOpeHHE. CBA3b MEXAY YIJIOBBIMU U JINHEUHBIMUA CKOPOCTSIMU U
YCKOPEHUSIMHU.

[Tpuntun otHOcuTenbHOCTH [amunes. [IpeoOpazoanus ["anumes.

3axkonbl HertoToHA. ['paHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.

3axon Kynona. Cuna JlopeHia (MarHuTHas cuia).

Cunel Tpenust. Cyxoe 1 BSI3KO€ TPEHUE.

Cuita Tsxectu U Bec. TOUKM NPUITOKEHUS CUIL.

IlepBast u BTOpast KOCMUYECKUE CKOPOCTH.

Pa6ota u moutHocTh. PaboTa IeHTpalIbHBIX CHJT U CHJT OTHOPOAHOTO CHUIIOBOTO MOJIS.
[ToreHunanbHas 3HEPTUs YaCTULIBI BO BHELTHEM I10JI€ CHIL.

[TorenuuanbHast 3Heprus AepOPMUPOBAHHOMN MPY>KUHBI.

3aKOH COXpaHEHMsI SHEPTUU AJIs YACTULbI IBUXKYIIEICS B KOHCEPBATUBHOM I0JI€ CUJI.

CBs13b MKy IOTEHIIMAIBHOW SHEPTUEH U CUJIOM.

[ToreHunanbpHas siMa ¥ OTEHUMAIBHBINA Oapbep. Y CII0BUS PaBHOBECHS MEXaHUUECKON CUCTEMBI.
Kunernueckass sHepruss MaTepualbHOM TOUKU U CUCTEMbI MAaTEPUAIIbHBIX TOYEK.
[ToreHManbHas SHEPrUsi B3aUMOAECHCTBUS.

DHeprus rpaBUTAIIMOHHOTO B3aUMOJEICTBUSA JBYX MaTepUaIbHbIX TOYEK.

3aKOH COXpaHEHMsI SHEPTUU JJIsl CUCTEMbI B3aMOIECHCTBYIOIINX MaTepUaIbHbIX TOUEK.

[Tonnas MmexaHu4yeckasi SHEPrus 3aMKHYTOM CHCTEMbI MaT€pUAIbHBIX TOUEK.

IlIkana oneHnBaHus 00y4aIOIIErocs HA codece0BaHNY MO pa3aeny 1

Banasl
peiTHHIO
YpoBeHb 0CBOCHUS MaTepHaia N
BOH
OLICHKH
Teopernueckoe conepkaHue IUCHUIUIMHBI OCBOGHO MOJHOCTHIO, 0€3 MpOoOelnoB, 13-15

HEOOXOIUMBIE TIPAKTUYECKUE HABBIKK pabOThl C MaTEepPHAIOM IOJHOCTHIO
chopmupoBanbl. OOydalOmUACSd WCYEPIBIBAIOIIE, MOCIEAOBATENBHO, YETKO U
JIOTUYECKH CTPOMHO M3JIaraeT MaTepual, yMEeT TECHO YBS3bIBaTh TEOPHUIO C
MPAaKTUKOM, BIAAEET PAa3HOCTOPOHHHUMHU HAaBBIKAMHU W NPUEMAMH BBIITOJIHEHUS
MPAKTUYECKUX 3a7ad, MPUYEM HE 3aTPYAHSETCS C OTBETOM NpPHU BUIOU3MEHECHHH
3aJaHuH.

TeopeTnyeckoe coaepkaHue AUCHUIUIMHBI OCBOEHO MPAKTUYECKH MOJHOCTHIO, 10-13
oOydaromuiicss TPaMOTHO W IO CYIIECTBY H3JlaraeT Marepuai, He JoImycKas
CYHIeCTBeHHI)IX HGTO‘—IHOCTeﬁ, HpaBI/IJ'II)HO HpI/IMeHSIeT TeOpeTI/I‘—IeCKI/Ie ITIOJIOXKCHUSL
MpU PEIIeHWH TMPAKTUYECKUX BOMPOCOB U 3a/]ay, BIaJAeeT HEOOXOAMMBIMU
HaBBIKAMH N HpI/IeMaMI/I MX BBIITOJIHCHU .

Teopernueckoe cojaepkaHWe MUCHUIUIMHBI OCBOCHO YACTHYHO, OOydJaromuiics 9-10
MMEeT 3HAaHHWS TOJHKO OCHOBHOTO MaTepHalia, JOIMyCKaeT HETOYHOCTH,
HEJOCTATOYHO  TpaBUIbHBIE  (OPMYIUPOBKH,  HAPYIIEHUS  JIOTUYECKOU

IOCJICA0BATCIIBHOCTH B  M3JIOKCHHM MaTcpuajia, HO Hp06€JIBI HE HOCAT




CYIIECTBEHHOTO XapakTepa, HEOOXOAWMBbIE NPAaKTUYECKUE HAaBBIKU pPabOTHI C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOYyYarouIuiics
VICIIBITHIBACT 3aTPYAHEHUS IPY PEILICHUU IPAKTHYECKUX 3a/1a4.

Teopernueckoe coaepkaHue IUCLUIUIMHBI OCBOGHO YAaCTUYHO, OOYyYaroluiics 0-8
JIONYCKAeT CYLIECTBEHHbIE OLIMOKHM, HE BUIAUT B3aWMOCBS3M TEOPUM C IPAKTHKOM,
HE0O0XO/AMMBIE NMPAKTHUECKUE HaBBIKM pabOThl HE C(HOPMHUPOBAHBI, OOJIBLIIMHCTBO
PEeIyCMOTPEHHBIX pabodell NporpaMMOi JUCHMIUIMHBI YYeOHBIX 3aJaHud He
BbIOJIHEHO. HeoOxoauma  JONMOJHUTENbHAs CaMOCTOATENbHAs paboTa Haj
MaTEpHUaIOM Kypca.

VYcBoeHre 3HaHUM HA MPAKTUYECKUX 3aHATUSIX IO TeMaM paszjena | mpoBepsieTcss Ha KOHTPOJbHOU padoTe

110 pas3zeiy.
Tunosasi KOHTpPOJIbHasA padoTa no pasaeay Nel
Bapuanr 1
1. Bosnb1ioit Opycok Macchl M jexur Ha ragKoit TOPU30HTAJIBHOM INIOCKOCTH, IO KOTOPOU OH

MOJKeT JIBHTaThcs 0e3 Tpenus. Ha Gpycke TeXuT ManeHbKHil 6pycok Macchl 2. KosddurmeHnT tpenus
MEXKIY MAJEHEKUM U Oonbmmm Opyckamu pase K. K Gonbimomy GpycKy B TOPH30OHTAILHOM
HarpaBJIeHUY npuiiokeHa cuia F. [Ipu kakoMm npeaenbHOM 3HauYeHUH cuitbl F MalieHbkuit Opycok
HAYMHACT CKOJIB3UTH 10 OOJIBIIIOMY OpyCcKy?

2. Bepeka quHoit L=20 m nepeOpoiiena uepe3 6;i0k. B HauanbHBIIE MOMEHT BEPEBKA BUCHUT
CUMMETPUYHO U TIOKOUTCS, a 3aT€M, B Pe3yJbTaTe HE3HAUUTEIHHOIO TOMYKA HAUMHAET JIBUTATHCS 110
6moky. bByner nm nBukeHue paBHOMEPHO YCKOpeHHBIM? KakoBa CKOPOCTh BEPEBKH B MOMEHT CXOXKICHHS
ee ¢ 6ioka. Maccoif 6510ka ¥ TpeHueM B ocH IpeHedpeus. Paguyc 610ka cuuTaTh MajbiM 110 CPAaBHEHHUIO C
JUIMHOW BepeBKU. BepeBka HepacTskuma.

3. bpycok maccel m=2,0 Kr MEJUIEHHO MOJHSUIN MO MIEPOXOBAaTON HAaKJIIOHHOM IUIOCKOCTH Ha BbIcOTy h=51
CM IIpH NTOMOIIM HUTH, MapajuIeaIbHOM 3ToH mockoctu. [Ipu sToM coBepummiu padoty A=16,0 JIx. Ha
BbIcoTe h HUTH oTnycTuinn. Halitu ckopocTh Opycka, JOCTUTILEr0 epPBOHAYAILHOTO MOJI0KEHUSI.

Bapuanr 2.

1. C camorera, JIETAIIEro co CKopocThio 720 KM/, oTaenseTcs Teno. Haiftu paanyc KpuBU3HBI
TPaeKTOPUH B TOYKE, B KOTOPOI OHO OyJeT uepe3 5 cek mocie Havyamna JABrkeHus. COnpoTHBICHHEM
BO3/1yXa NpeHeOpeyb.

M
2. HenonsuxHoe AAPO aToOMa pacnagacTCsa Ha IBC 4aCTU, MAaCCbl KOTOPBIX n M2 ,a 06].].[8.5[

KHHCTUYCCKAs SHCPIr'Uu-d yactei E. OHpCI{CJ’II/ITL CKOPOCTH OCKOJIKOB Vl u VZ .

3. 'opu30HTaIBHO JIeTAIas MyJIsl MaCCOM M NMOMNaAAeT B IEPEBSIHHBIN 1Iap, JEXKaIIUi Ha 10Ty U
npobusaet ero. Onpenenuts 3Hepruto W, nepenieinyro B Temo, €Cau HayaabHas CKOPOCTb MyJIH Vi,

CKOpOCTb T0CJIE BBLIETA V. macca mapa M. Tpenue Mexay MOJIOM U IIAPOM OTCYTCTBYET, TPAEKTOPHS

MyJIM IPOXOJUT YePe3 LIEHTP Iapa.

ITo pa3neny B paMkax 1abopaTOpHOTO MPAKTUKYMa CTYACHT BHITIOJIHSET 4 1abopaTopHbIC pabOTHI U3
nepeyvHs J1adopaToOpHBIX padoT.



TpeGoBanns K BHINOJTHEHHIO JIA00PATOPHBIX padoT
JlabopaTopHbIi MPAKTHKYM BBIIIOJHSACTCS B COOTBETCTBHU C IPa()MKOM BBIIOJIHEHHUS Ja00OPAaTOPHBIX PaboT.

O06beM 1a00paTOPHOTO MPAKTHKYMA IO JUCIHITIMHE COCTABISIET 16 4acoB, CTYIEHTHI BHIIOIHIIOT 6 JJaOOPaTOPHBIX
pabot. Kaxmas mabopaTopHas paboTa BBINIONHSAETCS OpHUrajaMyd B COCTaBe He OoJiee NBYX cTyneHToB. Ha mepBom,
BBOJIHOM 3aHSATHHM JI0 CTYJICHTOB JOBOJUTCS COJEPXKAHWE W KaJCHIAPHBIM IUIaH TPOBEJCHUS IPaKTHKyMa,
YKa3bIBaCTCS YMCIO 0aJUIOB, KOTOPOE MOXKET HaOpaTh CTYIEHT TP BBIMOJHEHHN JTa0OPATOPHOTO MPAKTHKyMa B
COOTBETCTBHH C JEHCTBYIOIIEH B By3e peHTHHroBoW cuctemoil co 100-0aypHON MIKaIOi OIEHOK, MPOBOJHUTCS
WHCTPYKTQX MO TEXHUKE OE30MACHOCTH MPH BBITOIHEHUU paboT ¢ 0popMIICHHEM B COOTBETCTBYIOIIEM JKypHAJIC.
Ha sToMm e 3aHATHH IperojaBareib BhIIACT 3aJaHue K TepBod tabopaTtopHoil padbore. CTyAeHTHl 3HAKOMSTCS C
Teopuel, MOJIy4aloT JOMyCK K JabopaTopHOW paboTe W MPUCTYHAOT K €€ BhIMONHEeHHI0. Ha BTOpoM 3aHsATHH
CTYACHTHl BBINIOJTHSIOT TMEPBYIO JIAOOpaTOpHYIO paboTy. Ha TpeTbeM 3aHSATHH CTYJEHTHI BBIIONHSIOT BTOPYIO
71a00paTOpHy0 paboTy M OCYUISCTBISAIOT 3allUTy IMEPBOHM JabopaTopHON paboThl M T.n. MTOroBoe 3aHsATHE
3aBepIlIaeT JIA0OPATOPHBIN MPAKTUKYM B IEJIOM.

Ilepen kaxmoi abopaTOpHOil pabOTOM CTYIEHT CHAaET KPaTKUil KOJUIOKBUYM, OTpaXKarollui YpPOBCHb
NpeBapUTEIbHON MOATOTOBKH K BBINMOIHEHUIO paboThl. KOMIOKBUYM MPOBOAUTCS B BUJIE YCTHOTO cOOECeIOBaHMUS
C MPEeToiaBaTeINeM.

B nporiecce BoInoHEHMS pabOTHI CTY/ICHT:
M3yd4aerT I10 JIUTEPaTypHBIM JaHHBIM [1APAMETPBI U XapaKTEPUCTUKU UCCIIELYEMOT 0
npubopa, odpaiias 0co0oe BHUMaHUE Ha MPEACTbHO SKCIUTYaTallMOHHBIC TapaMeTphl;
- COCTaBJISICT TUIAH MPOBECHUS KCIICPUMEHTA, OLICHUBACT HHTEPBAI U3MEHECHHUS M3MEPSEMbIX BEIUYHH, BHIOHpACT
KOJIMYECTBO XapaKTEPUCTHK, MOIISKANINX U3MEPECHUIO U YHCIIO TOYEK Ha KPUBBIX, 00paIas oco0oe BHUMAaHUE Ha
BO3MOXHBIC HE MOHOTOHHOCTH B MX XOJI€, COTJIACyeT IUIaH paboThI ¢ MpenoiaBaTeieM;
- U3y4yaeT SKCIEePUMEHTAIBHYIO YCTAHOBKY, COOUpAET (€CIH HYKHO) U3MEPUTEITh-
HYIO CXEMY, 3HAKOMUTCS C MTPABUIIAMH SKCIUITyaTalluK BCeX e€ JIIEMEHTOB;
- TOTOBHUT YCTAHOBKY K pabOTe U MPOBEPSET MPABWILHOCTh MOATOTOBKH Y TPENoa-
BaTelIs;
- BKJIFOYACT HYXKHbIC TPUOOPHI M BIMTOIHSIET 3alNIAaHUPOBAHHBIN 00beM H3MEPEHHH,
oOpamias BHMMaHHE Ha BOCHPOM3BOJMMOCTH pE3yJbTaTOB. Bce 3KCIEpUMEHTANbHbIC IAHHBIC U TMOKA3aHUS
npruOOPOB 3aHOCSTCS B pabOUMiA Ky PHAI;
- TPOBOJAUT TIPEABAPHUTENILHYIO 00pabOTKY pe3ynbTaTOB OJKCIIEPUMEHTA M CPaBHHBAaET HMX C OXXHIAEMbIMH
3HAYCHUSIMMU. HpeﬂLﬂBHﬂeT IMMOJIYYCHHBIC JJAHHBIC ITPETIOAaBaTCIIIO,
- BBIKIIIOYAET YCTAHOBKY M C/IAET €e MPETo1aBaTellio.

Bce nmannble, monydeHHbIe B X0J1€ pabOThI, 3aKUCHIBAIOTCS B paboumii J1abopaTOpHBIHA xypHall. Pabounit
JKypHaJI 110 1a00paTOPHOMY MPAKTHKYMY BEIETCS B OTACIBHON TETPAIH.

ITo kaxx0it 1ab0paTOPHOI paboTe B KYypHAI 3aHOCSITCS:

- Ha3BaHHE PabOTHI;

- 3aJlJaHHE Ha BBIMTOJIHEHNE PabOoTEHI;

- IJIaH paboTHI;

- CXeMa YCTaHOBKH;

- IEPBUYHBIEC HKCIIEPUMEHTAIIbHBIE JaHHBIE B BUE TA0IHIL 0€3 KaKUX-TH00 IepecyeToB Wik peoOpa3oBaHmi;

- PC3yJIbTAThI HpeﬂBapHTeHBHOfI O6pa6OTKI/I JaHHBIX B O6’LCMC, HCO6XO,I[I/IMOM JJIsL



ONpeJIeICHUS UX MOJHOTHI U HAJEKHOCTH.
ITo okoH4aHMYM paOOTHI Ta00PATOPHBIN JKYPHAJ IMOANMKUCHIBACTCS MIPEIIOIaBATEIICM.

ITo uroram kaxxaoi mabopaTopHOU paboTH 0POPMIISETCS OTHET, KOTOPBIN CIaeTCs MPENoIaBaTeNto Ha CIeIyIOIeM
MOCIIE BHITTOTHEHMS TAHHON pabOThI 3aHATHH.

OT4er H0IDKeH BKIIOYATh!

- KpaTKOe TeOPEeTUIEeCKOE BBEICHNE, OTPAXKAIOIIEe YCTPOHCTBO, IPUHIUI JEHCTBHUS U

Ha3HAYEHHE UCCIIEAYEeMOTo Mproopa;

- 33/IaHNE Ha BHITIOJHEHNE Pa0OTHL;

- TIJIaH TPOBEJICHUS SKCTIEPHMEHTA,;

- CXeMY YCTaHOBKH H €€ KPaTKOe OITMCAHWE;

- pe3ynbTaThl M KX 00CYXICHHE, B TOM YHCIIe aHAIIN3 TOTPENTHOCTH IKCIIEPIMEHTA,

METOAUKY 00pabOTKH pe3ynbTaToB,

-TCOPECTUUCCKUC pACYCTHI, aHaJIU3 MOJIYYCHHBIX JAHHBIX U CPABHCHUE UX C JIUTCPATYPHBIMU,

- BBIBOJBI;

- CIIHUCOK HMCTIOJIb30BAHHOM IUTEPATyPHI.

Pa3zgen 2
Bomnpocsl k cobecenoBaHuIo o pasaeiy 2

3aKOH COXpaHEHUs UMITYJIbCA CUCTEMBI B3aNMOACHCTBYOMMX YacTull. CucTeMa IieHTpa Macc.

Llentp macc. [IBmxeHue LIeHTpa Macc CUCTEMbl MaT€pHAIbHBIX TOUYEK.

AOCOIOTHO yIIpyroe v abCONMIOTHO HEYIIPYTOe IIEHTPAIILHOE COYIapeHHE IBYX IIapOB.

MoMeHT umMnysbca 4acTUIbl OTHOCUTENBHO TOYKH U OTHOCUTENIBHO OCH.

YpaBHeHUE U1 TPOU3BOTHON MOMEHTA UMITYJIbCA TI0 BPEMEHH.

3aKOH COXpaHEHUs MOMEHTA UMITYJIbCA CUCTEMBI B3aUMOJICHCTBYIOIIMX MAaTE€PUATIbHBIX TOUEK.

Cunel HHEPLMH.

MoMeHT nmnysbca Tena, Bpallaoierocs BOKPYr HEMOABHKHON OCH.

MowmenT nnepuuu. Teopema Illtelinepa.

0. Kunernueckas sHEprus Telsa, BpaIlaloLierocs BOKPYT HEMOABMKHOM OCH.

1. PaGora, coBeprraeMasi BHEITHUMH CHIJIAMU TIPH BPAIIEHUHN TBEPJIOTO TeNa  OTHOCHUTEIBHO
HETOBMKHON OCH.

12. 3akoHBI JMHAMHKYU TBEPJOTO TENA.

13. Kunernueckas sHEprus Tejia MpH MIOCKOM JIBUKEHUH.

14. Tlpeneccus rupockona. YTiaoBasi CKOPOCTh MPEIECCUH B MOJIE TSHKECTH .

15. T'mpockonuueckuii 3¢ pexT.

16. OTHOCHTENHHOCTH MOHATHS OJJHOBPEMEHHOCTH.

17. TlpeoGpa3oBanus Jlopenua.

18. JlnuHa Tena B pa3HBIX CHCTEMAax OTCUETA.

19. IlpomexxyToK BpeMeHH MEXy COOBITUSMU B Pa3HBIX MHEPLUAIBHBIX CUCTEMAX.

20. UnTepBan. Ero nHBapuaHTHOCTS.

21. BpemeHU-TIOZJOOHBIE W MPOCTPAHCTBEHHO-TIOA00OHbBIE HHTEPBAJIBI.

22. PenaruBHCTCKOE TIPeoOpa3oBaHUE CKOPOCTEH.

23. PenstuBHCTCKOE BBIpaKEHUE JUISI UMITYJIbCAa M YpaBHEHUE TUHAMUKH YaCTHUIIBI.

24. PensiTHBHCTCKOE BHIpKEHUE IS YHEPTHH.

25. EnpuHune! u pa3MepHOCTH (PU3UYECKUX BETHUHUH.

26. Hepa3pbsIBHOCTB CTpYH.

27. YpaBHenue bepnymnu.

28. YpaBuenmue HaBre-CtoKkca.

29. Teuenne KysTTa Mexay AByMs IJIaCTUHAMHM ITPH HAIWYMU T'PAJUEHTA TABICHUS.

RBPBOoo~NO~WNE



IIkana oueHUBaHus 00y4aroLIerocsi Ha codeceJ0BaAaHNU 1O pa3jeny 2

bansl
peiiTHHTO
YpoBeHb 0CBOEHHsI MaTepuaJia .
BOIi
OIIeHKH
Teopernueckoe conepkaHue IUCHUIUIMHBI OCBOCHO TMOJHOCTBIO, 0€3 MpoOeIios, 13-15
HEOOXOJMMBbIE TPAKTUYECKHE HABBIKM pPabOTBI € MaTepUAIOM IOJHOCTHIO
chopmupoBanbl. OOy4YaOUIUIICS HCYCPIBIBAIOIE, ITOCICAOBATEIBLHO, YETKO U
JIOTHYECKU CTPOMHO W3JIaraeT Marepuaig, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
MPAKTUKOM, BaJeeT Pa3HOCTOPOHHUMH HAaBbIKAMU W TNPUEMAMHU BBITOJHCHHS
MPAaKTUYECKUX 3ajad, IpUYeM HE 3aTPYIHICTCS C OTBETOM IPH BHIOM3MCHECHHUH
3aaHUM.
Teopernueckoe conepkaHHE TUCIHMIUIMHBI OCBOCHO MPAKTHYECKU TTOJHOCTHIO, 10-13
o0yJaroIuiCcs TPaMOTHO M 10 CYIIECTBY H3JaracT MaTepuall, He JOMyCKas
CYIIECTBEHHBIX HETOYHOCTCH, MPABHIBHO MPHUMEHSCT TEOPETHUYECKUE TOJIOKEHUS
pPU  PEIICHUH MPAKTUYECKUX BONPOCOB M 3aj]ay, BIAJACET HEOOXOIMMBIMH
HABBIKAMU M PHEMaMU MX BBITOJIHCHHUS.
Teoperuueckoe cojiepKaHuEe IUCHUIUIMHBI OCBOCHO YaCTHYHO, OOYYarOIIUMCS 9-10
UMEeT 3HaHWsA TOJBKO OCHOBHOTO Marepuajia, JIOIyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  MpPaBWIbHBIC  (POPMYJIMPOBKHM,  HAPYIICHHS  JIOTHYECKOM

MOCIIEOBATEILHOCTH B U3JIOKEHWH MaTepuana, HO MpoOenbl He HOCST
CYILIECTBEHHOTO XapakTepa, HEOOXOIUMBIC MPAKTUYECKUE HABBIKK pabOTHI C
OCBOGHHBIM MaTepUaIOM B OCHOBHOM C(OPMHpPOBAHBI, OJHAKO OOydJarOIIUKCS
WCTIBITHIBAET 3aTPYAHEHUS IPU PEIIEHUHU NMPAKTUYECKUX 3a]1a4.

Teopernueckoe coaepkaHHe AUCHUIUIMHBI OCBOCHO YACTHUYHO, OOydJaroImuics 0-8
JIOTYCKaeT CYIIECTBEHHBIC OIMOKHM, HE BUAUT B3aUMOCBSI3M TEOPUU C MPAKTHKOM,
He0oOXOIMMBbIE TPAKTUYECKUE HABBIKU padOThI HE cHOpPMHUPOBAHBI, OOJIBITMHCTBO
MPEAYCMOTPEHHBIX paboyell mporpaMMoil AWCIUIUIMHBI YYEOHBIX 3aJaHUN HE
BBIMIONHEHO. HeoOxomuma JOMONHUTENbHAs CaMOCTOsITENbHAas paboTa Hax
MaTepuaioM Kypca.

YcBoeHHE 3HAaHWI Ha MPAKTUYCCKHX 3aHATHUSAX 10 TeMaM pasfena | mpoBepsieTcss Ha KOHTPOJIbHOU
paboTe 1o pazueny.

TunoBasi KOHTpPoJIbHAs1 padoTa no pasaeay Ne2

Bapuanr 1.
1.I'opu30oHTaNBEHO PACHIOIOKEHHBIN JUCK BPALLIAETCsI C YTIIOBON CKOPOCTHIO (® BOKPYT OCH Z, IPOXOAsILEn
yepes3 LEHTP JUCKA NEPIEHANKYIIIPHO €ro IOBEPXHOCTU. Bionb paanyca nucka JBUKETCS YaCTHIIA
Macchl M, pacCTOSIHUE KOTOPOU OT LIEHTPa AMCKa H3MEHSETCSl CO BpeMEHEM T10 3aKoHy 1 = at (a-
NOCTOsIHHAs BelnunHa). HaliTu pe3ynbTupyromumii MOMEHT BCEX CHJI, IEMCTBYIOIIMX HA YaCTUILY B
CUCTEME OTCUeTa, CBSI3aHHOM ¢ AuckoM. ViMeeTcst B BUy MOMEHT OTHOCUTEIILHO LIEHTPA JUCKA.

2. TOpU30HTANBHO PACIIOIOKEHHBIN TOHKUI OJTHOPOIHBIN CTEPKEHh MAacChl M MOJIBEIICH 32

KOHIIBI Ha JIByX BEPTUKAJIBHBIX HUTSIX. HaliTh crily HaTsKeHHs OHOM
U3 HUTEU cpasy MOCIIE NIEPEKUTAHUS APYTON HUTH.

' 3. Ha ogHopoasslii crutomHon nruimHAp Maccsl M 1 pagnyca R
IJIOTHO HAMOTAaHA JIeTKasi HUTh, K KOHILY KOTOPOM MPUKPEIIEH IPy3
Maccel m. B MmomenT t=0 cuctema npuiuia B IBHKEHHE.



[IpeneOperast TpeHHuEM B OCH LUJIMH]IPA, HAWTH 3aBUCUMOCTb OT BpEMEHU
a) MOJYJIS YTJIOBOM CKOPOCTU LUIUHAPA;
0) KUHETUYECKOW YHEPTUH BCEH CUCTEMBI.

Bapuanr 2.
1. [ap maccoil m nojBemieH Ha HUTH ATUHOM L. Ero OTKIOHWIN OT MOJI0KEHHS] paBHOBECHS 10 BHICOTHI
TOYKH To/IBeca M OTIycTHIH. [Ipy kakom 3HaueHuu yriaa ¢ ( MeXIy HUTHIO U BEPTUKAJIbIO) HUTh
000pBeTCs, €CIIM U3BECTHO, UTO OHA BBIJICP)KUBACT y/IBOCHHBIN Bec mapa?

2. JIBe MaHOMETpHUUYECKHE TPYOKH YCTAaHOBIICHBI BEPTUKAIHLHO HA TOPU3OHTAIBHON TpyOe

MIEPEeMEHHOI'0 CEUEHUs B MECTaX, TJIe CeUeHUsl TpyObl paBHBI S1 U Sy
[To TpyOe Teuer Boga. Haiitu 00beM BOJIBI, TPOTEKAIOIIEH B
€IMHUIlY BPEMEHHU Yepe3 CeUeHue TPYOKH, eClIM pa3HOCTh YPOBHEH
BOJIbI B MAHOMETPUYECKHMX TPyOKax paBua AH .

3.JIBe HeOombIHME ali0BI MACCOM M1 M My CBSI3aHBI HUTHIO JITTHHOMN
L u nBrkyTCs 10 riagkou
IJIOCKOM TOBEPXHOCTH. B HEKOTOPBIII MOMEHT CKOPOCTH OIHOM I11ali0bI

m o
; paBHa HYJIO, a APYrod Vi, MprUYeM ee HarpaBiIeHHE MePIeHINKYISIPHO
O HuTU. HaliTu CKOpOCTH LIEHTpa Macc CUCTEMBI V¢, TIOJIOKEHHUE IIEHTpa
V=0 ms Macc X (paccTosHUE OT Macchl 2) U CHITy HaTsSOHKEHUS HUTH T.

[To pazmeny B pamkax j1abopaTOPHOTO MPAKTUKyMa CTYJIEHT BBHITIOJHSET 5 J1abopaTopHbie pabOTHI U3
nepeyHs J1abopaTOPHBIX padoT.

OuneHo4HbIC CPeaCTBA A5 MPOMEKYTOYHOMH ATTECTAUHN

Bonpocsl k 3k3ameny

1 Cxopoctb. Ee KOMITOHEHTBI IO JIEKapTOBBIM KOOPIMHATHBIM OCSIM. BbldnciieHne npoilIeHHOro myTH.

2. Yckopenue. ETo KOMIOHEHTHI 110 J1IEKapTOBBIM KOOPJIMHATHBIM OCSIM.

3. TanreHnmampHOE, HOPMAIBHOE U TIOJTHOE YCKOPECHUSI.

4. VYrioBas CKOPOCTb U YIJIOBO€ ycKopeHHue. CB3b MEX/y YIJIOBBIMU U IMHEMHBIMHU CKOPOCTSMHU U
YCKOPEHUSIMHU.

5. Ipunuun otHocutensHocTH ["amunes. [IpeobpazoBanus ["anumes.

6. 3axonsl HetoToHa. ["paHUIBI IPUMEHHUMOCTH KIACCUIECKON MEXaHUKH.

7. 3axon Kynona. Cuna JlopeHua (MaraHuTHas cuia).

8. Cwel Tpenus. Cyxoe U BS3KOE TPEHHE.

9. Cuna tsxectu U Bec. TOUKM IPUITOKEHUS CHIL.

10. IlepBas u BTOpasi KOCMUYECKHE CKOPOCTH.

11. Pabota n MomHOCTh. PaboTa 1EHTpaIbHBIX CUJI U CHIT OJHOPOAHOTO CUIIOBOTO IOJIS.

12. TloreHnmanbHAS YHEPTUS YACTHIIHI BO BHEITHEM ITOJIE CHJL.

13. IlorenuuanbHas sHEprus AeHOpMUPOBAHHOMN MPYKUHBI.

14. 3akoH coxpaHeHUs SDHEPIUH ISl YACTHIIBI ABHKYILIENHCS B KOHCEPBATUBHOM IOJIE CHIL.

15. CBs3b MeX Ay NOTEHUUAIBHON SHEPTUEN U CHIIOMN.

16. IlorenmnumanpHas siMa ¥ IOTCHIIMAIBHBINA Oapbep. Y CIIOBHsI paBHOBECHS MEXAHUYECKOW CHCTEMBI.
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Kunernueckas OHEPIrusi MaTepHaHBHOﬁ TOYKH U CUCTEMBI MaTCPHUAJIIbHBIX TOUCK.

IToreHManbHas 3HEPrUsi B3aUMOJAECHCTBUS.

:‘)HepFI/IH I'paBUTAIMOHHOI'O BSaHMOHefICTBI/IH JABYX MaT€pHaJIbHBIX TOUYCK.

3aKkoH COXPAaHCHUS SHCPIUH AJId CUCTCMbI BSaHMOHeﬁCTBYIOIJ_IHX MaTCpHaJIbHBIX TOUYCK.

ITonxas MexaHudeckas OHEPIrUsia SaMKHYTOﬁ CHUCTEMBI MAaTCPHUAJIBHBIX TOYCK.

3aKkoH COXpPAaHCHUS UMITYJIbCa CUCTCMBbI BSaHMOI[CﬁCTBYIOLLIHX JacCTHII. Cucrema HEHTpa Macc.

HCHTp Macc. IIBI/I)KGHI/IC LOEHTpAa MaCcC CUCTEMBI MaTCpUAJIbHBIX TOYCK.

AOCOIOTHO yIIpyroe v abCONMIOTHO HEYIIPYTOe IIEHTPAIILHOE COYJapeHHE IBYX IIapOB.

MomeHT HUMITYJIbCAa 9aCTUIbI OTHOCHUTCIIbHO TOUYKHU U OTHOCHUTCIIbHO OCH.
YpaBHeHHe JJIA HpOH3BOI[HOﬁ MOMCHTAa UMITYJIbCa 110 BPECMCHHU.

3aKkoH COXpPAaHCHUSA MOMEHTA UMITYJIbCAa CUCTEMBI B3aPIMO,Z[CI>i€TBy1-0H.[HX MaTCpHAJIBHBIX TOYCK.

Cuipl MHEpLUMH.
MomMmeHT umnyibca Tefa, Bpallaroierocsi BOKpYr HEMOIBUKHOM OCH.
MowmenT unepuun. Teopema LlTelinepa.

Kunernueckas OHEPIusA T€jia, Bpallaromerocsa BOKpyr HeHOHBHH(HOﬁ OCH.

Pabora, coBepiiaemasi BHEIIHUMU CHJIaMU IIPY BpallleHUU TBEPJIOTO Teja
HEIMOABUKHOU OCH.

3aKOHbI IMHAMUKH TBEPAOIO TeJa.

Kunernueckast sHeprus Teia npy MI0CKOM JABUKEHUU.

IIpeueccust rupockora. YrioBas CKOPOCTb IPEUECCHUH B TTOJIE TAKECTH .
I'upockonueckuii 3pdexr.

OTHOCHUTENBHOCTD OHATHUS OJTHOBPEMEHHOCTH.

[IpeoGpazoBanms JlopeHria.

JlnuHa Tena B pa3HBIX CUCTEMAaX OTCYETA.

OTHOCUTCIIBHO

HpOMe)Ky'TOK BPEMCHHU MCIKIY COOBITHSIMH B Pa3HbIX HTHEPHOHUAJIbHBIX CUCTCMAX.

WuTtepBan. Ero nvHBapuaHTHOCTS.
Bpemenu-nogo6Hble U NpOCTPaHCTBEHHO-T1000HBIE HHTEPBAJIBI.
PenstuBucrckoe npeoOpa3oBaHUe CKOPOCTEH.

PenaruBucTckoe BBIPpAXKCHUC IJId UMITYJIbCA U YPABHCHUEC TUHAMUKU YaCTUIIBI.

PenstuBucTckoe BeIpakeHUE AJI SHEPTUHU.
Enununp! 1 pasmMepHOCTH (PU3HMUECKUX BEIUYHH.
HepaspeiBHOCTE CTpyH.

YpasHenue bepnym.

VYpasuenune HaBbe-Crokca.

TeueHnne Ky3TTa MCXKAY ABYMS INIACTUHAMU NP HAJIMYWU I'pa/IMCHTA JaBJICHUA.

IIIxaja oueHNBAHUA 00Y4YaIOIIEerocs HAa JK3aMeHe

YPOBeHI) 0CBOCHHUA MaTepHuaja

Ounenka
(crangapTHas)

banabl
peiTHHIOBOI
OLICHKH

Teoperudeckoe copepkaHue TUCIHILIHHBI OCBOCHO ITTOJHOCTHIO, OTtnuaHO 36-40

6e3 mpoOenoB, He0OXO0AUMBIE MPAKTUYECKHE HABBIKU PAOOTHI €
MaTepuaioM TMOJHOCThIO  chopmupoBanbl. OOyuaromuiics
MCUEPIBIBAOIIE, ITOCIEI0BATEIBHO, YSTKO U JIOTUUECKH CTPOIHO
W3JIaracT Marepual, yMeeT TECHO YBS3bIBaThb TEOPHUIO C
NPaKTHKOH, BIIAJICET Pa3HOCTOPOHHUMHU HaBBIKAMH W MPUEMaMHU
BBIMTOJTHEHUS MPAKTUYECKUX 3a/ad, MPHUYEM HE 3aTPYIHSICTCS C
OTBETOM ITPH BUJIOM3MEHEHUH 33IaHUI.

Teoperudeckoe coJiepKaHne JIVCTIATUTHHEI OCBOCHO Xoportio 31-35

MPAKTUYCCKU IMOJIHOCTBIO, 06yqa}0m1/1171051 rpaMOTHO H 11O
CYICCTBY M3JIara€t Marcpuajl, HE IOOIMYyCKasad CYICCTBCHHBIX
HCTO"IHOCTGﬁ, MMpaBUJIBHO MPUMCHACT TCOPCTUUCCKHUC
IMMOJIOKCHHA IIpHU PEHICHUKU IPAaKTHYCCKHUX BOIIPOCOB MW 3ajad,
BJIaACCT HGO6XOI[I/IMI>IMI/I HaBBIKaAMH n npueMamMu ux
BBITIOJTHEHU .




Teopernueckoe coaep)kaHue IUCLMILUIMHBI OCBOEHO YacTHYHO, | Y IOBJIETBOPU 24-30
oOyyaromuiicss MMeeT 3HaHHsS TOJBKO OCHOBHOIO MaTepuaa, TEJIbHO
JIOIyCKaeT HETOYHOCTH, HEJI0CTaTOYHO NpaBUIbHbBIC
(bOopMyYITMPOBKH, HAPYIICHHUS JOTMYECKON MOCIIEI0BATEIBHOCTH B
U3JI0KEHUH MaTrepuaia, HO MpOoOensl He HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOIUMBbIE NPAKTUYECKHE HABBIKM pPAa0OTHI C
OCBOCHHBIM MAaTEpHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OoOy4aromuiCcss  HMCHBITHIBACT 3aTPYAHEHUS TIPU  PELICHUU
NPaKTHYECKHX 3a1a4.

TeopeTtnueckoe cofep:kaHue TUCIHHUIUIMHBI OCBOCHO YacTHYHO, He 0-23
0o0yyJarouuics JOMyCKaeT CYIIECTBEHHBIE OIIMOKHU, HE BUIUT | yIOBIECTBOPHUT
B3aMMOCBS3HM TEOPUH C MPAKTUKOM, HEOOXOIUMBbIE MPAKTUYECKUE €JIbHO

HaBbIKM  paboThl  HE  CPOPMHPOBAHBI,  OOJIBIIMHCTBO

MIPEAYCMOTPEHHBIX paboyelt mporpaMMoi AUCITUIUTMHBI YICOHBIX
3aJaHUil  HE  BBINOJHEHO. HeoOxomuma  JIONOJIHUATEIbHAS
camocTosITeNIbHas padoTa HaJl MaTepHalioM Kypca.

2 cemecTp
OueHouHbIe cpeacTBA ISl TEKYIIEro KOHTPOJIS

Tect- 1, TecT- 2, DIIEKTPUUYECTBO U MATHETU3M

1. 3aganue

OTMeThTE NMPaBH/IbLHBIH OTBET:

Cunoit JlopeHua Ha3bIBACTCHL. ..
a). cuia, ACHCTBYIOLIAS HA MPOBOAHUK C TOKOM B MAarHUTHOM MOJIC
0). cuia, ACHCTBYIOIIAS HA 3aps CO CTOPOHBI AICKTPHUCCKOTO OIS
B). CHJIA, ACHCTBYIOIIAS HA 3apsI CO CTOPOHBI MATHATHOTO OIS
r). Cuia TArOTCHUSA 3apsiI0B

2. 3apanue

OTMmeThTe NPaBHILHBIH OTBET:

3akon buo — Caapa — Jlamaca g1 3aemeHTa d/ MPOBOAHUKA, IO KOTOPO-
MY TCUCT TOK /, Ha paCCTOSIHUH /* 3aITUCHIBACTCS B BUAC. ..

/ [d/ KT }

3

a). dB’ — lulu(,-
4 r

o /[df xﬂ




3. 3aaanue
OTMeTbTE NPABHIBHBIIH OTBET:
Teopewma 'aycca A1 MArHUTHOTO TOJISI UMEET BUA. ..

a). BS=0
6). §E’a’§ =)
S

B). }Bd/" =0
!
-

4. 3aganue

OTmeTbTE NPABUIBLHBIH OTBET:

CBs3b MEKAY AICKTPHUCCKUM CMCIICHHCM B CPEIC H HAMPSHKCHHOCTHIO
BHCIITHCTO 3JICKTPHICCKOTO TOJISL...

a). D=gg L
6). D=gk
B). D= 80E
L[
r). D=—
E
5. 3aganue

OTmeTbTE NPABUILHbBINH OTBET:
3axon OMa A1 yYacTKa IICTIH. ..

U
==
a) I
g
6). [=—
) R
) U
B). = =
R

1. U=¢gR

6. 3aganue

OTMeTbTE NpPaBHIBHBIH OTBET:
®opMyaa A7 IUIOTHOCTH TOKA. ..

0

a). J—S
6). j=1IS
dl
B). j_a’S
do
r). J=—

dl



7. 3apanue
OTMeTbTE NPAaBHIBHBIH OTBET:
®opmyaa, BeIpakaroas BTopoii 3akoH Kupxroda,:

a). ZIIR[ = ZUk
i k

0). Z[A'Rk =0
-
B). [R=¢
r). Z[iRi :ng
; %
8. 3apanue

OTMeThTe MpaBHILHBIH OTBET:

[MpoBogsimas pamka miowaasro 200 oM’ BpamaeTcs ¢ gactotoit 16 I'm B
MOCTOSIHHOM MarHUTHOM none ¢ uuaykuumed 0.5 Ta. MakcumanbHoe 3Ha-
yeHue I J]C, BOZHHKAIOIIEH B KOHTYPE, PABHO. ..

a). 1B

6). 0,16B

B). 10kB

r). 160B
9. 3aganue

OTMeTbTe NPaBHJIbLHDBIN OTBET:
[loTok BEKTOpa CMEIIEHMS IMEKTPOCTATHUECKOTO MOl B AMDICKTPUKE Ye-
PE3 3aMKHYTYHO NMTOBEPXHOCTD PABEH...

a). §[)d§:i2qf
S gy

0). §l3d5 = Z%
< i
Iﬁdﬁ - Z 7
B). § :
r). §Ea’5 = qu'
S i
10. 3apanue

OTMeTbTE NpaBWJIbHBII OTBET:
EauHuua uaMepeHus noTCHUHANA. ..

a). JIx/B
0). B
B). A

r). B/m



11. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

—

3apsia g, ABHXKYIIMICS €O CKOPOCTBIO V| CO37aCT HA pacCcTOSHUU /' mar-
HUTHOE TI0JIE ¢ UMAYKLIUEH. ..

Ay 4[]

B=

2) Ar P
-k

' Ar P
B). B= E[V;—

i

r) B‘ _ i, Q_‘_;

' Ar »*

12. 3ananue

OTMeTbTE NPABUIBLHBIN OTBET:
HMHaykuMs MarHUTHOTO MO/ TOKA, TEKYILETrO MO MPAMOMY OECKOHEUHOMY
MPOBOJHUKY, HA PACCTOSHHH R OT MPOBOAHUKA PABHA. ..

J

a)' H — /u:l‘ll}
27T R

5). B- a1
4R

B). B = L
27 R

) B= iy

27 R

13. 3aganue

OTmeTbTe NPaBHJIbLHBIH OTBET:
Kontyp / nponussiBactes tpems tokamu: [, = 1A, ,=2A, I;=3A. Hupky-
JSIUS BOKTOPA MarHUTHOH MHAYKIIAH B0 3TOTO KOHTYpA pasHa (B ¢Iu-

HHUIAX [ -A)...

o
S
~N 00 e Y



14. 3apanue
OTMmeTbTe MpaBHIbHbIH 0TBET:
Teopema l'aycca anst MarautHOTO Mosist B Teopun Makceenna...

a). §Ed§ =0

15. 3aganue
OTmeTbTe NPABHIIbHDIH OTBET:
ConpoTHBICHHC MPOBOHNKA JTHHOMU / M TLIOMIAABIO CCUCHHS S PABHO...

a). R=plS

/
R=p—
0). PS
B). R=I§
g
r). R= ,07
16. 3apauue

OTMeTbTe NMPABHIbLHBII OTBET:

3a HampaBICHHC TOKA HA PUCYHKC MPHHAMACTCS HAMPABJICHHUC:

i [ B
| |

R
— -

a). 0T OTPHULATEIBHOTO MOJKCA K MOTOKUTETBHOMY
0). OT MOJOKUTEIBHOTO MOMIOCA K OTPULATETBHOMY
B). HANpaBJICHUE TOKA BHIOMPACTCS MPOU3BOIBHO

). TOK B CXCME OTCYTCTBYET

17. 3aganue
OTmeTbTE NPaBUIbLHbIH OTBET:
EnuHuna u3MepeHust HUIYKTHBHOCTH. .
a). Tn
0). I'm



B). @
r). A/m

18. 3ananne
OTMeTbTE NPABUIBHBIN OTBET:
ABneHue ckuH-3pPeKTa 3aKIT0UACTCS. .
a). B BO3HMKHOBCHHM 3JJICKTPUYECKOTO TOKA B MAaCCHBHBIX MPO-
BOJHHKAX
0). B HArpeBaHUM NPOBOJHHUKA MPU MPOMYCKAHUH HEKTPUUECKOTO TOKA
B). B HAMArHUYHMBAHHH MPOBOJIHUKA MIPH MPOIYCKAHUH TOKA
T). B BBEITCCHCHHH MCPEMCHHOTO TOKA HA TIOBCPXHOCTH MPOBOTHAKA

19. 3aganue
OTMeTbTE NPaBHIIBLHBIH OTBET:

—

BeKTOp 37ICKTPHUECKOro cMeIeHus 1) B IMAICKTPHKE OMPEACTIACTCSL. .
a). CBS3AHHBIMH 3apsaaMH
0). AUMNONSIMH B AUIICKTPUKE
B). CBOOOJHBIMH 3apsaaMH
r). CyMMOM CBOOOJHBIX M CBSI3AHHBIX 3aPsi10B

[To pasznmeny B pamkax J1abopaTOPHOTO MPAaKTUKyMa CTYJCHT BBITOJHSET 4 J1abopaTopHbIe pabOThI U3
nepeyvHs J1ad0paToOpHBIX padoT.

TpeGoBanns K BbINOJTHEHHIO JIA00PATOPHBIX padoT
JlabopaTopHBIi MPAKTUKYM BBITIONHSIETCS B COOTBETCTBHHU C TPpapMKOM BBITIOJTHEHHS Ta00PaTOPHBIX PadoT.

O0beM 1a00paTOPHOTO MPAKTHKYMA TIO JUCIHUIIMHE COCTABISET 16 4acoB, CTYJEHTHI BBITOIHAIOT 6 1a00paTOPHBIX
pabot. Kaxxnas mabopaTopHast paboTa BBINIONHSAETCS OpHUrajaMy B cOCTaBe He Ooliee MBYX cTyneHToB. Ha mepBom,
BBOJHOM 3aHSTHW JI0 CTYACHTOB JOBOIHUTCS COJEpKaHWE ¥ KaJCHJAPHBIM IUIaH TPOBEJEHUS MPAaKTHKyMa,
YKa3bIBACTCsl YKMCIIO OaIOB, KOTOPOE MOXKET HAaOpaTh CTYJIEHT NPH BBINOIHCHUH JIA0OPATOPHOTO MPAKTUKyMa B
COOTBETCTBHH C JICHCTBYIOIICH B By3e¢ peHTHHroBOW cucTeMoil co 100-0ayibHOM IIKAJION OIEHOK, MPOBOIMTCS
HHCTPYKTaX MO TEXHHKE 0€30MacHOCTH IPHU BBIMOJIHEHUH padOT ¢ OPOPMIICHHEM B COOTBETCTBYIOIIEM XKypHaJIe.
Ha 3ToM e 3aHSTHM IperoaaBaTesib BhIJACT 3aJlaHue K MEpBOM J1abopatopHoii padore. CTYICHTHI 3HAKOMSITCS C
Teopuel, MOoJIy4aloT JOMYCK K JabopaTopHOH paboTe W MPUCTYNAOT K €€ BhIMOJNHEeHHI0. Ha BTOpoM 3aHsTHH
CTYICHTHI BBHITIOJNHSIOT TIEPBYIO JIa0OpaTopHyI0 padoTy. Ha TpeTheM 3aHSATHH CTYIEHTHI BBHITIONHSIOT BTOPYIO
nabopaTtopHylo pabOTy W OCYIIECTBISIFOT 3allUTy TepBOW JlabopaTopHOW paboTel u T.n. WTOroBoe 3aHsTHE
3aBepIaeT J1abopaTOPHBIN MPAKTUKYM B LIEJIOM.

Ilepen xaxmoit J1abopaTopHOil PabOTOW CTYACHT CHAET KPATKUN KOJUIOKBHYM, OTPaKaIOIMHUNA YPOBEHD
MpeIBAPUTEIHHON ITOATOTOBKHU K BBIMIOJHEHUIO pa0oThl. KOUIOKBUYM TIPOBOJIUTCS B BHJIE YCTHOTO cOOeCenoBaHuUs
C IIpenojaBaTesieM.

B nporniecce BoimomHEHYS pabOTHI CTY/ICHT:
U3y4YaeT M0 JIUTEePATyPHBIM JaHHBIM IapaMeTPhl U XapaKTEPUCTUKHU UCCIEAYEMOI0
npubopa, obpaiias 0coboe BHUMaHNE Ha MPEAETbHO IKCIUTyaTallMOHHEIE TapaMeTPhl;

- COCTaBJIACT IJIaH MPOBCACHUSA SKCIICPUMCHTA, OLICHUBACT MHTCPBAJI U3MCHCHUA U3MCPICMBIX BCIINYUH, BI:I6I/Ipa€T



KOJINYECTBO XapaKTEPUCTHUK, MOJISKAIINX U3MEPEHHUIO U YHCIIO TOYEK Ha KPUBBIX, OOpalas ocoboe BHUMaHUE Ha
BO3MOKHbIE HE MOHOTOHHOCTHU B HX XOJI€, COTJIaCyeT IuIaH paboThl ¢ MperoaaBaTesieM;
- W3y4YaeT IKCIEePUMEHTAIBHYIO yCTAaHOBKY, COOMPAET (€CIH HYKHO) H3MEPHUTEIh-
HYIO CXeMY, 3HAKOMUTCS C TIPAaBHIIAMH KCILIyaTalluu BceX €€ JIEMEHTOB;
- TOTOBHUT YCTaHOBKY K pa0b0Te M MPOBEpsIeT MPAaBIIBLHOCTH MTOJrOTOBKH Y IPEoa-
BaTeIIs;
- BKJIIOYAET HY)KHBIC TPUOOPHI M BHITIOIHSACT 3aIIAHUPOBAHHBIA 00BeM U3MEPEHHH,
oOpamasi BHMMaHHE Ha BOCIIPOM3BOAMMOCTH pPE3yJbTaTOB. Bce JKclepMMeHTaNbHBIE JaHHBIE W ITOKa3aHHS
IPUOOPOB 3aHOCATCS B pabOUHiA XKypHAT;
- TIPOBOAUT IIPEABAPUTEIBHYI0O O0pabOTKY pe3yslbTaTOB AKCIIEPUMEHTa W CPAaBHUBAET HX C OXHIAEMBIMU
3HaUCHUAMH. [IpebsBIseT NoTydeHHbIE JaHHBIE MIPE0IaBaTeIIO;
- BBIKJIIOYAET YCTAaHOBKY M CAAET €€ MPEroiaBaTelIio.

Bce nanHble, monydeHHBIE B X0Jle PaOOTHI, 3aMUCHIBAIOTCS B paboumii 1abopaTOpHBI KypHan. Pabounii
JKYpHaJ Mo J1a00paTopHOMY IPAKTUKYMY BEIETCS B OTJEIbHON TETPaIH.

Mo kaxxoii T1abopaTOpHOU paboTe B KypHAIT 3aHOCSITCS:
- Ha3BaHHEe PabOTHI;
- 3aJ]JaHHE Ha BBIMOJIHEHNE PabOoTEHI;
- I1aH paboTsI;
- CXeMa YCTaHOBKH;
- IEPBUYHBIC SKCIIEPUMEHTAILHBIEC JJAHHBIC B BUJE Ta0IHIl 6€3 KaKUX-TH00 IepecueToB Wil MpeoOpa3oBaHHmi;
- pe3ynbTaThl IPeIBAPUTENBHON 00paObOTKY JaHHBIX B 00beMe, HEOOXOIUMOM IS
OIIpEeeIIeHHS MX ITOJTHOTHI ¥ HaJIS)KHOCTH.
ITo oxoHYaHMH PabOTHI JIAOOPATOPHBI JKypPHAI OAIUCHIBAETCS TIPETIOIaBaTEIIEM.
ITo uroram kaxa0# 1abopaTopHON pabOTEl 0QOPMIISETCS] OTYET, KOTOPBIH CIASTCS MPENOAaBATENIO Ha CICAYIONEM
TIOCJI€ BBITTOJTHEHHS JJaHHOH paOOThI 3aHSTHH.
OT4eT OIKEeH BKIIIOYATh:
- KpaTKO€ TEOPETUUECKOE BBE/ICHHE, OTPAXKAIOIIEe YCTPOWCTBO, IPUHIIHII ICHCTBHS U
Ha3Ha4YeHHE MCCIIeyeMOro mpruodopa;
- 3a/1aHKe Ha BBINIOJIHEHUE PaOOTHI;
- IIJIaH TPOBEACHUS SKCIICPUMEHTA,
- CXeMY YCTAaHOBKH M €€ KPaTKOe OIMCAHUE;
- PE3YJIbTAThI U UX O6CY)KJICHI/IC, B TOM YHCJIC aHaJIU3 MOTrPEIIHOCTU SKCIICPUMCHTA,
METOIUKY 00pabOTKH pe3yNbTaToB,
-TCOPETUUCCKUC PACYCTHI, aHAJIU3 ITOJIYYCHHBIX JAHHBIX U CPABHCHUC UX C JIMTCPATYPHBIMU,
- BBIBOJIBI;

- CIIMCOK HCIIOJIb30BaHHOM JIUTEPATYPHI.
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OueHo4yHbIE CpeCTBA AJIS POMEXKYTOUYHOM aTTecTallun
Bomnpocekl k 3xk3aMeny

DJIEKTPOMArHMTHOE B3aUMOICUCTBUE. DNeKTpuueckuid 3apsaa. 3akoH Kynona. [Ipunmmn
CYNEPIIO3ULIUH.

Onekrpuueckoe noje. Padora cun sanekrpoctarnueckoro nois. [lorennuan. CBa3p MexIy
NOTEHLIMAJIOM U HaNPSKEHHOCTBIO.

[ToTok m AuBepreHuus 3aeKTpocTaTudyeckoro noisi. Teopema [Maycca.

ITone anexTpuyeckoro qumnosis. Jumnoss BO BHEIIHEM 3JIEKTPOCTATUYECKOM I10JI€.

[Tone B BemectBe. Auanextpuxu. [lonspuzanus qusnektpukoB. [loBepXHOCTHBIE U 0ObEMHBIE
CBSI3aHHbIE 3aPsI/Ibl.

DJIEKTPUUYECKOE CMELIEHUE. Y CIIOBHSI Ha TPaHULIE pa3zelia JBYX IU3JIEKTPUKOB.

Boruncnenue noneit B quaniekTpukax. CerHeTo3IeKTPUKH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IToJie. PaBHOBECHE 3aps10B IPOBOJHUKAX. DIEKTPOEMKOCTh
YEAMHEHHOTO IPOBOJHUKA. KOHIIEHCAaTOPBI.

OHeprus MMEKTPUYECKOTO MOJIsI. DHEPIHsI CUCTEMBI TOUEUYHBIX 3aps10B. DHEPrUs 3apsKEHHBIX
IIPOBOJAHUKOB.

[TocTosIHHBIN TOK U €ro XxapakTepucTHkH. 3akoH OMa B MHTErpasibHOM U 1ud depeHnuaibHoNn
dbopme. 3akon OMa JyIsi HEOJTHOPOHOTO yYacTKa M JIJIsl TOJIHOM TETH.

3aKoHBI pacyera noctosiHHOro TokKa. [Ipasuia Kupxroda.

3akon J[xoyns -Jlenia.

Kiaccruueckast Teopusi 3J1eKTpOIPOBOJIHOCTH METAIIOB.

DNEeKTpUUECKU TOK B Ta3ax. DnekTpuueckuil paspsaa. [lnazma.

MaruutHoe nosne. MarautHas uHAyKuus. 3akonel AMiepa u buo—Casapa—Jlamuiaca.

Teopema o HUpPKyISAIUU. MarHuTHOE 0J€ IBUKYIIUXCS 3aps10B.

Cuna Jlopenua. O ekt Xomna.

KoHTyp ¢ TokoM B MarHuTHOM T10J1e. MarHuTHBIM MOMEHT. PaboTa 1o nepeMeneHnio KOHTypa ¢
TOKOM B MarHUTHOM IIOJI€.

MaruuTtHoe nose B BeuecTBe. HamarunumBanue BeniectBa. HanpspkeHHOCTh MarHUTHOTO TOJISL B
BELIECTBE. Y CIIOBUS HA TPaHUIIE IBYX MarHETUKOB. MarHUTHbIE MOMEHTHI aTOMOB.
Knaccudukanus maruetukos. Jlua- u napamaraetusm. @eppomMarHeTi3M.

3aKOH 2JIEKTPOMarHUTHOM MHIAYKIMH. SIBIeHNe caMOUHIYKIMHU. IHIyKTUBHOCTB.

Tok npu 3aMbIKaHUU U pa3MbIKaHUH LIETIH.

B3aumnast uHIyKIuS.

DHeprus MarHUTHOT'O TOJIS.

AKTHBHOE U PEaKTHBHOE COITPOTUBIIEHHUE. 3aBUCUMOCTD IIOJTHOTO COMPOTHUBIIEHUS LIENHU OT YaCTOThI
NEePEMEHHOT0 ToKa. 3akoH OMa /JIs IEPEMEHHOTO CUHYCOUIaIbHOTO TOKA.
YpaBHEHMS LIETIH, T1I€ TEUET IEPEMEHHBINA MIEKTPUUECKUH TOK.

SIBnenue pezonanca. Konebdarenbubiilt koHTYp. @opmyna TomcoHa.

I'enepanys mepeMEHHOr0 TOKa. DJIEKTPOT€HEPATOPHI U JIEKTPOMOTOPBI.
Tpanchopmarop u aBToTpaHchopmaTop.

Potop BexropHoro nomus. Teopema Crokca.

Buxpesoe snektpuueckoe mose. Tok cMemeHus.

Cucrema ypaBHeHuit MakcBesuia B 1uddepeHnnanbHoi 1 HHTErpalibHOM (opMe.
OnekTpoMarHuTHble Konebanus. Illkana 3eKTpOMarHUTHBIX BOJIH.

[Tnockas snekTpoMarHuTHas BojiHA. PacipocTpaneHue BOIH. DHEPIHs U UMITYJIbC
ANIEKTPOMArHUTHOM BOJIHBL. BekTop YMoBa-IloiiHTHHTA.

Bonnosoii naket. ®a3oBas U IrpynoBas CKOPOCTb 3JIEKTPOMArHUTHON BOJIHBI.
MonoxpomarndHocTs. KorepeHTHOCTB. JJIMHA U paanyCc KOTEPEHTHOCTH.
WuTepdepeHIiys 31eKTpoOMaruuTHbIX BOJIH. CTOSYME BOJTHBI.

Judpaxius 31eKTpOMarHUTHBIX BOJIH.

[Tonsspu3anus 3IEKTPOMAarHUTHBIX BOJIH.

DddexT Jomnepa 1ist 3eKTPOMArHUTHBIX BOJIH.

W3nyvyeHue TunoiasHOro BuOparopa.

BonHoBeayiine KoHCTpYyKIIMU. MoAbl BOJIHOBOJIOB.
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IIkana oueHuBaHMsI 00y4aIOIIErocsl HA IK3aMeHe

ypOBeHb 0CBOCHUS MaTepHuaJia

Ounenka
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TeopeTnueckoe colepKaHWE IUCIUIUIMHBI OCBOSHO TIOJHOCTHIO,
0e3 mpoOesioB, HEOOXOAMMBIC TMPAKTUYCCKHUE HABBIKM PabOTHI C
MaTepHajJoM  IOJHOCTBIO  copmupoBanbel.  OOydaromuiics
HCYEPIBIBAOINE, TOCICIOBATEIIBHO, YETKO M JIOTHYECKH CTPOMHO
U3JIaraeT MaTepual, yMeeT TECHO YBS3bIBATH TEOPHUIO C MPAKTUKOM,
BJIQJICCT PAa3HOCTOPOHHMMH HABBIKAMH M IPHUEMAMH BBITIOJHEHUS
MPAKTUYECKUX 3a/ad, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPHU
BHIOM3MEHEHUH 3aaHUH.

OTJIUYHO

36-40

TeopeTnyeckoe CoOAEpKaHUE AUCHMUIUIMHBI OCBOEHO IPAKTUYECKHU
MOJIHOCTBIO, OOY4YaIOIIMHCA TPaMOTHO W MO CYIIECTBY H3Jaraer
MaTepuall, HE JOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH, MPABUIBLHO
NPUMEHSAET  TEOPETUYECKHUE  MOJOXKEHHS  NpPU  pPEUICHUHU
MpPaKTUYECKUX BOMPOCOB M 3a/]ad, BIIAJEET HEOOXOIUMBIMHU
HAaBBIKAMM U MIPUEMAMH UX BBIITIOJIHEHHUS.

Xopowo

31-35

Teopetnueckoe coaep:KaHMe IUCLUIUIMHBI OCBOEHO YaCTUYHO,
oOyyaromuiicss HMeeT 3HaHMsS TOJbKO OCHOBHOIO MarepHala,
JOITYCKaeT HETOYHOCTH, HEJOCTATOYHO IIPaBUJIbHBIE
(GOpMyIUPOBKH, HAPYIICHUs JIOTUYECKOM MOCIIEA0BAaTENILHOCTH B
U3JI0KEHUN MaTrepuaia, HO MpoOensl HE HOCST CYIIECTBEHHOI'O
Xapakrepa, HeOOXOAMMbIE MPAKTUYECKHE HaBBIKU pPa0OOTBI C
OCBOEHHBIM MAaT€pHaloM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
oOyyarolMiCs ~ UCHBITHIBAET  3aTPyJHEHUS  IPU  pEIICHUH
IIPaKTUYECKHX 3a]1a4.

Ynosiers
OPUTEILHO

24-30

Teopernueckoe coaepkaHUe JUCHUIIMHBI OCBOEHO YaCTHYHO,
oOydJarouuiicss JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE BUIUT
B3aMMOCBSI3M TE€OPUU C TPAKTUKOW, HEOOXOAMMBIE MPAKTUYECKUE
HAaBBIKU paboThI HE c(hopMUpOBaHBI, OOJIBIINHCTBO
MPEeyCMOTPEHHBIX paboyeil mporpaMMoi AUCHHUIIIMHBI Y4eOHBIX
3aJlaHUil  HE  BBIMOJIHEHO. HeoOxommma — JOMOJTHUTENbHAS
camocTosITeNbHas padoTa HaJl MaTepralioM Kypca.

He
YIOBJIETBO
PUTENBHO

0-23

3 cemecTp

Bonpocsl k co0eceoBaHuI0 N0 pasaeny 5

TemioBoe 1 TIOMUHECIIEHTHOE U3JIy4EHUS.

XapakTepUCTUKH TEIUIOBOTO U3ITYUECHHUS.

3akoH Kupxroda. BeiBos! 13 3aKoHa.

3akon Credana-bonpnmana.

3akoHbl Buna.

®opwmyna Panes-/Ixunca. «YaprpaduoneroBas katactpoday.
3akoH n3nydenus llnanka.

Onrtrueckast IMpoOMeTpHs.

Buemmnuit porosddexr. 3akonsr CtoneroBa /i BHEIIHETro GpoTodddekra.
10 VYpaBHeHust DUHINITEIHA 111 OAHO- U MHOTO(OTOHHOTO hoTOdhPeKTa.
11. Buytpennuii potordpdexr.

12. Topmo3HOE peHTreHOBCKOEe n3ydeHue. OOpaTHbIH GoTOdPDEKT.

13. KopnyckysipHO-BOJIHOBAS IBOMCTBEHHOCTh CBeTa. Macca U UMITyJbC (POTOHA.
14. ]JlaBnecHue cBeTa.




15.
16.
17.
18.
19.

20

21
22
23

24
25

26.
27.
28.
29.
30.

Oddext Komnrona (sxcriepument, popmyia)

BriBog popmyisl a¢pexra Komnrona.

Mopenb aroma Pezepdopna.

CrniekTpanbHble 3aKOHOMEPHOCTH JJI1 aTOMa BOAOPOJIA.

[Tocrynater bopa. @opmynbl pacuera paguyca OpOUTHI M SHEPTUsSU AIEKTPOHA; MEpPBbI OOPOBCKHIA

panuyc; OCHOBHOE U BO30Y)KJICHHOE COCTOSTHHE AJIEKTPOHA.

. DHeprusi HMOHU3ALUM, ONPENEJIECHUE YaCTOThl HCIIyCKAaeMOI0 WM MorjionaemMoro kBaHta. (Cxema
JHEPIreTHYECKUX YPOBHEUW aTOMa BOJAOPOAA.

. Jlnuna Bonubl Jle-bpoiins.

. OKCIIEpUMEHTAIIbHBIE [TOITBEPKICHUS TUIIOTE3bI Je-bpoiist: onbiTel J3Buccona u Jlxepmepa.

. DKCIIEpUMEHTAIbHBIE MOATBEPKACHHS TUIIOTE3bI Ae-bpoilsia: onbiTel ToMcoHa U TapKOBCKOIO; OIBITHI
bubepmana u ap.

. [loHsiTHE KBAaHTOBOM CYNEPHO3ULMU U CMECH.

. OmBIT ¢ ABYMS LIENSAMU JJIS1 CBETAa K MAaKPOOOBEKTA.

OnbIT ¢ 1ByMs LIENSAMU IS DJIEKTPOHA.

OnbIThI ¢ ABYMSI LIENISAMHU JUISI PYIIIEPEHOB.

Ypasuenue [lpennnrepa.

DU3NYECKUI CMBICI U CBOMCTBA ICU-()YHKITUH.

Yacrtuiia B 0JHOMEPHOM OECKOHEUHO ITYOOKOH MOTEHIIUATBHOH SIME.

IIkana oneHUBaHUs 00y4aroLIerocsi Ha codecel0BAaHMU 10 pa3jaeay 1

banabl
peidTHHTO
YpoBeHb 0CBOCHUSI MaTepHaJa N
BOi
OLICHKH
Teopernueckoe coaepkaHWe TUCHUIIMHBI OCBOCHO IIOJIHOCTHIO, 0€3 MpOOeIoB, 13-15

HEOOXOMMBIC TMPAKTUYCCKUE HABBIKM PAOOTBI C MaTEPHUAJIOM  IOJTHOCTHIO
chopmupoBanbl. OOydaImUKCS HCYEPIBIBAIOIIE, MOCIEAOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO W3JaraeT Marepuaji, YMEET TECHO VYBS3bIBaTh TEOPHIO C
MPAKTUKOM, BIaJeeT Pa3HOCTOPOHHMMM HaBbIKAMU W TPUEMaMH BBINOJHEHUS
MPaKTUYECKUX 3a]a4y, ITPUYEeM He 3aTPYJIHSETCS C OTBETOM IPU BUIOM3MEHEHUU
3aJaHuM.

TeopeTnyeckoe coaepKaHUE AUCUUILIMHBI OCBOEHO MPAKTUYECKH MOJIHOCTHIO, 10-13
oOydaromuiicss TPaMOTHO W IO CYIIECTBY H3JlaraeT Marepuai, He JomycKas
CYIIIECTBEHHBIX HETOYHOCTEW, MPABHJIBHO MPUMEHSIET TEOPETUUYECKUE TOJOKECHHS
MpU pEIIeHWH TMPAKTUYECKUX BOMPOCOB U 3a/4ad, BIAJEeT HEOOXOIUMBIMU
HaBBIKAMH M IPUEMAaMH MX BBHITTOJHEHHS.

Teopernueckoe cojaepkaHWe MUCHUIUIMHBI OCBOCHO YAaCTHYHO, OOydJaromuiics 9-10
MMEET 3HAaHWS TOJHKO OCHOBHOTO MaTepHalia, JOIMYCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  TpaBUIbHBIE  (POPMYIUPOBKH,  HApPYIIEHUS  JIOTHYECKOU

MOCJIEIOBATEIBHOCTH B M3JI0)KEHWM MaTepuasa, HO MNpoOeibl He HOCST
CYIIECTBEHHOIO XapakTepa, HEOO0XOAWMBbIe MpPAaKTUYECKUE HaBBIKM pPabOTHI C
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(OPMHpPOBaHBL, OJHAKO OOydaroImIuncs
VCIIBITHIBAET 3aTPYAHEHUS IPH PEIICHUU NPAKTUYECKUX 3a/1a4.

Teopernueckoe coaepkaHue UCLUIUIMHBI OCBOEHO YacTHYHO, OOydarouuiics 0-8
JIONYCKAeT CYLIECTBEHHbIE OIIMOKHU, HE BUJIUT B3aUMOCBS3M TEOPUH C MPAKTUKOM,
HE0OXOIMMBbIE TMPAKTUYECKUE HABBIKU padOThl HE cHOpMHpPOBaHBI, OOJBIIMHCTBO
MPEeJYyCMOTPEHHBIX pabouell MporpaMMoi IUCHUMIUIMHBI Y4eOHBIX 3aJaHUl He
BbIOJIHEHO. HeoOxoauma  JOMoOSHUTENBbHAs CaMOCTOsTENbHas paboTa Haj
MaTEpUaJIOM Kypca.

YcBoeHue 3HaHUM Ha MPAKTUYCCKUX 3aHATUAX [0 TEMaM pa3aciia 1 IMPOBEPACTCA Ha KOHTpOJ’ILHOﬁ

paboTte 1o pazgeny.



TunoBasi KOHTPOIbHAsA padoTa mo pasgeny Ne 5

1.0mnpenenuTs JUIMHY BOJIHBI KOPOTKOBOJIHOBOHM T'paHUIbI CIUIONIHOIO PEHTT€HOBCKOTO CIIEKTpa, €ClId
- -34
CKOPOCTB 3JICKTPOHOB, TOIJIETAIONUX K aHoAy Tpyokwu, V=0,90 c, rae c-ckopocth cBeta. (h=1,054 107" [Ix

c)

2. Haittu s Bojopoonogobuoro nona He'™ pamnyc nepsoit 6oposckoit opouTsL. (M.=0,911 10 kr)
3.Yactuma ¢ Maccoil M HaXOIUTCS B ABYMEPHOW MPSMOYTOJbHOW MOTEHIMAIBLHOW sIME€ C a0CONIOTHO
HenpoHuIaeMbIMu creHkaMu (0<x<a, 0<y<B). HaliTu BepOATHOCTb HaXO0XKJI€HUS YACTHULIbI C HAMMEHbIIEH
sHeprueii B o6actu 0< X<a/3, 2B/3 <y<s. (e=1,6 10"°Ku).

[To pa3neny B pamMkax 1a00paTOpPHOTO MPAKTHKYMa CTYACHT BBIMOJHSET 4 J1a00OpaTopHbIe PadOTHI U3
NepeyHsl J1abOpaTOPHBIX padoT.

TpeOoBaHNs K BHINOJHEHHUIO J1a00PATOPHBIX padoT
JlabopaTopHbIil TPAKTUKYM BBIIIOHIECTCS B COOTBETCTBHHU € TpaMKOM BBHIMTOJHEHHS J1a00paTOpHBIX pador.

O0bem n1abopaTopHOro MPAKTUKYMA 110 TUCIMIUIMHE COCTaBIsIeT 16 4acoB, CTYEHTHI BHIMOIHSIOT 6 1a00paTOPHBIX
pabot. Kaxxnast mabopatopHast paboTa BBINOIHICTCS OpUrajgamMu B COCTaBe He 0oJiee IBYX CTyAeHTOB. Ha mepBom,
BBOJHOM 3aHSTHU JI0 CTYACHTOB JOBOJUTCS COJEpXaHWe M KaJeHJIApHbIM IUIaH NpPOBEJEHUS MPaKTHKyMa,
YKa3bIBaeTCS YMCIO 0ajuioB, KOTOPOE MOXKET HAOpaTh CTYJNESHT MPH BBHIIOJHEHWH Ja0OpaTOpHOTO MpaKTHKyMa B
COOTBETCTBHH C JCHCTBYIOIICH B By3€¢ pEHTHHroBOW cucTeMoil co 100-0ayibHOM IIKaJION OIEHOK, MPOBOIMTCS
WHCTPYKTaX MO TEeXHUKE O€30MacHOCTH IMPU BBHITOJHEHUH paboT ¢ opopMIIeHHEM B COOTBETCTBYIOIIEM JKypHAJIE.
Ha sToM jke 3aHsTHM NpenojaBaTeslb BhIJACT 3aJaHue K MepBoi abopaTopHoi padore. CTyleHTHl 3HAKOMSITCS C
TEopHel, MOIy4aroT JOMYCK K JabopaTopHOM paboTe M NPUCTYMHAIOT K €e¢ BhIMoJHeHWto. Ha BTopom 3aHsTHH
CTYACHTBl BBINIOJHSIOT IEPBYIO JIabopaTOpHy0 paboTy. Ha TpeTbeM 3aHSATHM CTYAEHTHI BBINOJIHSIOT BTOPYIO
nabopaTopHyl0 pabOTy M OCYLIECTBISIIOT 3alIMTy HepBOW JlabopaTopHOM paboTel u T.n. HTOroBoe 3aHsTHE
3aBepILaeT JJadOPaTOPHbIN NPAKTUKYM B IIETIOM.

Ilepen kaxmoit sabopaTopHOil pabOTOW CTyNEHT CHaéT KPaTKUi KOJUIOKBHYM, OTpPa)KaroIlUi ypPOBEHb
IpeaBapUTEIbHON MOATOTOBKU K BBHIIOJHEHUIO pa0oThl. KOMIOKBHYM MPOBOAUTCS B BUAE YCTHOTO cOOECeI0BaHUS
C MpeToAaBaTeNeM.

B nporecce BbImonHeHUs padOTHI CTYIEHT:
M3y4aeT IO JIMTEPaTypHbIM JaHHBIM [TApaMETPbl U XapaKTEPUCTHUKHU HCCIIEAYEMOTrO
npubdopa, odpamas ocoboe BHUMaHUE Ha TPEIEIBHO HKCILTyaTallMOHHBIC TIApaMEeTPhI;
- COCTaBJISIET TUIAH MPOBEJICHUS IKCIIEPUMEHTA, OLICHUBAET HHTEPBAI N3MEHEHHUS N3MEPSEMbIX BEIWYHH, BHIOHpACT
KOJIMYECTBO XapaKTEPUCTHK, MOJISKAIINX U3MEPEHHUIO U YUCIIO TOUYEK Ha KPUBBIX, oOpammas ocoboe BHUMaHHE Ha
BO3MOJKHBIE HE MOHOTOHHOCTH B X XOJI€, COTIIacyeT IIaH paboThl C MpernoaBaTeieM;
- W3y4YaeT 3KCIEePUMEHTAIBHYIO yCTaHOBKY, COOMPAET (€CIHM HYKHO) N3MEPHUTEIh-
HYIO CXeMY, 3HAaKOMHTCS C PAaBUIIAMH SKCILUTyaTalluy BCeX e€ 3JIEMEHTOB;
- TOTOBHT YCTAHOBKY K paboTe U MPOBEPsIeT MPaBUIBLHOCTh MOATOTOBKH y MPEToa-
BaTeI;
- BKJIIOYAET HY>KHbIE IPHOOPHI U BHIIIOIHSET 3aIUIAHNPOBAHHBIA 00BEM H3MEPEHHIA,
oOpamias BHUMaHHE Ha BOCHPOM3BOAMMOCTH pE3yJbTaToB. Bce 3KCIepuMEHTaJbHbIE AaHHBIE W IIOKa3aHMs

npruOOPOB 3aHOCSTCS B pabOUMiA KypHAI;



- TPOBOJIUT MPEIBAPUTEIBHYIO OOpaOOTKY pE3ylbTaTOB JKCIEPUMEHTa M CPAaBHUBACT MX C OXHIACMBIMHU
3HaueHUsMHU. [IpebaBIIsieT NOMyUYeHHBIE TaHHBIC TPETO/IaBaTEIO;
- BBIKJIFOYAET YCTAHOBKY M CIIAET €€ MPETI01aBaTeNo.

Bce manHBIe, TOTydeHHBIE B X0/€ pa0OTHI, 3aMHCHIBAIOTCSA B pabounii mabopaTopHBIN xypHal. Pabounit
JKypHAJII 110 1a00paTOPHOMY MTPAKTHKYMY BEIETCS B OTACIBHON TETPAIH.

ITo xaxxmoit 1abopaTOopHO paboTe B )KypHAT 3aHOCSITCS:
- Ha3BaHHE PabOTHI,
- 33/I1aHNEe Ha BBITIOJTHEHNE PaOOTHI,
- TUTaH paboTHI;
- CXeMa YCTaHOBKH;
- TICPBUYHEIC KCIIEPUMEHTAILHEIE TaHHBIE B BUAC Ta0HI] 0€3 KaKUX-JIN00 IMepecyeToB WiIH IpeoOpa30BaHMIA,
- pe3yJbTaThl IPEBAPUTEIBHON 00pa0OTKU JaHHBIX B 00beMe, HEOOXOIUMOM JIs
OIPEACIICHUA UX IMMOJIHOTHI U HAAC)KHOCTH.
ITo oxoHUaHUM PabOTHI JTAOOPATOPHBIH KypHAI MOIMUCHIBACTCS MPENOIaBATEIIEM.
[To nToram kaxmoi J1a00paTopHOi paboThl 0GOPMIISETCS OTYET, KOTOPBIN CAeTCs MPENoJaBaTeNio Ha CIEAYIOIEM
IIOCJIC BBIIIOJTHCHUA IlaHHOI‘/’I pa6OT]:»I 3aHATHU.
OTueT TOKEH BKIHOYATE:
- KpaTKOE TeOPETUIECKOE BBEICHUE, OTPAXKAIOIIEe YCTPONUCTBO, IPUHITUI JICHCTBHS U
Ha3zHauCHHE HCCiIeyeMoro npubopa;
- 33JIaHNE Ha BBITIOJTHEHHUE Pa0OTHI,
- TIJIaH TPOBEJICHMS SKCIIEPHMEHTA,;
- CXeMY YCTaHOBKH H €€ KPaTKOe OIMCAHWE;
- pe3yIbTaThl U KX 00CYXICHHE, B TOM YHCIIEe aHAIIN3 TTOTPEITHOCTH 3KCIIEPUMEHTA,
METOJUKY 00pabOTKH pe3yNbTaToB,
-TEOpEeTUYECKHE PacueThl, aHAJIN3 TIOJTYYCHHBIX JAHHBIX 1 CPAaBHEHHE UX C JINTEPATyPHBIMU;
- BBIBOJIBI;
- CITMCOK HCIIOJIb30BaHHOM JIUTEPATYPHI.

Pa3znea 6
Tect T3

TecToBoe 3aganue no pasaeny «ATOMHOE SIPO»:
e BHITONHSETCH 45 MUH.;
® COCTOMT U3 15 BOIPOCOB.

1. KBant cnaboro B3aumopaeicTus?
a) epasumon 0) w-6030H8) y-K8aAHmM &) 2100H

1. KBaHT 271€KTpOMarHMTHOTOB3aUMOEHCT.?
a) epasumon 6) W-0030H 8) y-K8AHM 2) 2NIIOOH

2. K kakoMy KJ1acCy 4acTHIl NPUHAJIEKAT
HYKJIOHBI?a) 1enmousl  6) a0poHbl
8) NePeHOCUUKU 83AUMOOCUCMBUSL

2. K kakoMy KJ1acCy 4acTHI MPUHAIIEKAT
JNEKTPOHBI? @) nenmoHvl  6) aOpoHbl  8)
NePeHOCHUKU 83AUMOOCLCNEUS

3. Kakas yactuiia B CBOOOIHOM COCTOSIHUM HE
crabuibpHa?

ay 6)v ee 2p o)n

3. Macca nokost HeTpoHa ... Macce (bl)
MOKOSI IPOTOHA
a) pasua  0) bonvuie  8) MeHblULe

4. Kakue THIIbI B3aMOJICHCTBHUI OMPEACISIIOT
COCTOSIHHE CTaOUIILHOTO siapa?

a) cunvbHoeb) 21eKMmpoMacHUMHOE

8) craboe  2) epasumayuoHHoe

4. B xakux B3auMOJICHCTBUSAX HAPYIIAETCS
3aKOH coxpaHeHus P-uetHocTu?

a) cunvHoe  0) INEKMPOMASHUMHOE

8) craboe  2) epasumayuoHHoOe




5. IIpotonsl ¢ aHeprueit 15 MaB 5. OCHOBHOI IIpoLECC B3aUMOJIEHCTB. Y-
OCTaHaBJIMBAIOTCS B BELIECTBE U3-3a: KBaHTOB C BelecTsoM npuk,=15 M>B?

a) paouayuoHHbIX NOMepb IHepull a) Tomconosckoe paccesinue 0)

0) uoHuzayuU cpedvl 8) NomMeps dIHePeUU HA Domosghghexms) r¢hchexm Komnmona 2)
usnyyenue Basunosa-Yepenxosa obpazosanue 31eKmMpOoH-NO3UMPOHHBIX NAP
6. PaguanyionHblie MoTepu 3aBUCAT OT 3apsiaa 6. MoHu3anmoHHbIe OTepH 3apsHKEHHBIX
Cpenbl, KaK: YACTHII 3aBUCST OT MX 3aps/I0B, KaK:

a) e 3asucsam 0) 7 8) 7 2) 2 a) ne 3asucam 0) ~Zle) 7 2) 2

7. 3aBUCHUMOCTh CeueHus mporecca 0opazoBanus | 7. 3aBUCUMOCTb OT SHEPTUU CEUCHUS

e™-e’ map ot 3apsaa cpeani? ¢doroaddexra?

a) ~26) ~Z  e)~L o) ~T"? a) ~hv)t6) ~hv)>2%) ~(hv)"?2)~ihv

8. 3apsn spa paBeH UUCIy  a) HelmpoHO8 8. Macca sigpa ... cymMMme (bI) Macc HYKJIOHOB
0) npOMOHO8  8) HYKIIOHOG a) pasna 6) bonvue 8) MeHvule

9. K xakomy 3HaueHuIo Ommke cpensis sueprust | 9. UeMy npuOIM3UTENBHO paBHA yeIbHAs
CBSI3M HYKJIOHA B sifipe? SHEPrus CBS3M HYKJIOHA B Xkese3e?

a) ~102B 6) ~10 KaB 6) ~I M>B a) ~103B 6) ~I0 KaB ) ~I M5B

2) ~10 MbB  0) ~100 M>B 2) ~10 MbB  0) ~100 M>B

10. Haubonee ycroituussl siapa ¢ Z-N: 10. Haumenee ycroituussl siapa ¢ Z-N:

a) u-u 0) Heuem.-uemn. 8) U-H 2) H-H? a) u-u 0) Heuem.-uemn. ) U-H 2) H-H?

11. MexaHnuyeckuiit MOMEHT MPOTOHA PABEH 11. MexaHn4eckuii MOMEHT HEUTpOHA paBeH
a)0 6)% )32 a)0  6)% 8l

12. Paguyc siapa mpornopIyuoHaieH: 12. Paguyc siapa mponopiuoHaieH:

) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A* ) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A

HIkana oneHUBaHUS 00y4aIOLIEroCsl HA TecTe
Kaxnpiii Tect copepkut 1o 12 BompocoB. 3a KaXK/blil IPpaBWIbHBIN OTBET Hauuciserca 1 Oa.

ITpu otBere cTyneHTta MmeHee yeM Ha 60% BOIPOCOB, TECTOBOE 3a/laHUE HE 3aYUTBIBACTCSA U y CTYACHTA
oOpa3zyercs 10T, KOTOPBIN JOJKEH OBITh 3aKPHIT B TEUEHUH CEMECTPA UJIM HA 3a4€THOW Hezele.

VYcBoeHMe 3HaHUN Ha MPAKTUYECKUX 3aHSTHUAX 10 TeMaM pasfena | mpoBepsieTcs Ha KOHTPOJIbHOU
pabote Ne 1 mo pazneny.

Konrpoasnas padora Nel (KP1)

Bapuanr 1 Bapuanr 2
1. OueHuts:
TUIOTHOCTD SIJIEPHOTO BEIIECTBA 00BEMHYIO TIOTHOCTH DJIEKTPHUUECKOTO 3apsiaa
2. Haiitu sHepruto:

HEOOXOMUMYIO It pa3neneHus spa O'° BBIICIMBIIYIOCS [IpH cuHTe3e o + o = H + Li°,

Ha O-YaCTHILY | SIPO ct DHepruu CBs3U €CIIM DPHEPTHH CBSI3U HAa HYKJIOH B SIpax H?,

snep 0%, C*? He* Ha HYKJIOH He?, Li° paBHbI cOOTBETCTBEHHO 1.11 M»3B,

CcOOTBeTCTBEeHHO 7.98 M5B, 7.68 M»3B, 7.08 M5B, 5.33 M»B
7.08 M>B

Ikana oueHuBaHus 00y4aKOIIErocsi HA KOHTPOJIbHOM padoTte

Kaxnass koHTpoipHas paboTa COCTOMT M3 2 3a1ad. 3a KaKIyl0 BEPHO pPEIIEHHYIO 3a7ady
Hauuchsercs 3 6amta. BepHslii X0 pereHus 3a1a4u, HO He PaBUIIbHBIN OTBET OlleHHnBaeTcs B 1 6ai.
[To pa3nmeny B paMkax J1abopaTOpHOTO MPAKTHKyMa CTYACHT BBINOJHSAET 4 J1abopaTopHbIe pabOTHI U3

nepeyvHs J1adopaToOpHBIX padoT.
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Bomnpocsl k 3a4ety

TemoBoe 1 TIOMUHECIICHTHOE U3JTY4EHUS.

XapaKTepUCTUKHU TEIUIOBOTO U3ITyYCHHUS.

3akon Kupxroda. BeiBoipI U3 3aKoHa.

3akon Credana-bonpimana.

3akoHbl BuHa.

®opmyna Panes-Jlxxunca. «YnprpaduoneroBas katactpodar.

3akoH u3nyuenus [lnanka.

OnTuueckast IMPOMETPUSL.

Bremnnii pororddext. 3akonsl CtoneToBa ajis BHemHero ¢gortodddekra.
YpaBHeHus DUHIITEHHA IS OHO- U MHOTO(OTOHHOTO (poTOd(deKTa.
BryTtpennuii hpotodddekr.

Topmo3Hoe peHTreHoBCcKOoe n3nydenue. OOpatabiit poTodPheKT.
KopmyckynsapHo-BoIHOBas JBOMCTBEHHOCTh cBeTa. Macca u uMmnyinsc ¢poToHa.
[laBiienue cgera.

O¢ddext Komnrona (skciepumenT, popmyna)

BriBoa ¢popmyiel s dexra Komnrona.

Mopuenb aroma Pezepdopaa.

CriekTpabHbIE 3aKOHOMEPHOCTH ISl aTOMa BOAOPOAA.

[Toctynatel bopa. @opMynbl pacuera paguyca OpOUTHI U SHEPTUSU IJIEKTPOHA; MEPBBIH OOPOBCKUMN

pamuyc; OCHOBHOE U BO30YKJICHHOE COCTOSIHUE JICKTPOHA.

3Hepr1/m HOHU3alUH, OHNPCACICHUC YAaCTOTBI HCIIYCKAECMOI'0O HJIM IMOIVIOIMIAEMOT'0 KBaHTA. Cxema

SHEPIreTHYECKUX YPOBHEU aTOMa BOJAOPOAA.
Jnuna Bosnbl [le-bpoiins.
OKCrnepuMEHTaJIbHbIE OATBEPKACHUS rUIoTe3bI 1e-bpoiins: onbiThl [3BrccoHa u [xepmepa.

3KCH€pI/IMeHTaHBHLIe IOATBCPIKACHUA T'MIIOTC3bI ﬂe'BpOﬁHHZ onbIThl TOMCOHA U TapKOBCKOFO; OIIBITBI

bubepmana u ap.
ITonsATHE KBAHTOBOM CYNEPIO3ULIUU U CMECH.
OnbIT ¢ ABYMS IIENSIMU JJIs1 CBETA U MAaKPOOOBEKTA.
OneIT ¢ AByMS LIEISIMU JJIs 2JIEKTPOHA.
OnBITHI ¢ ABYMS LIEISIMU JUIS1 PyJUIEPEHOB.
OHeprus cBA3M sapa.
Cunre3 nerkux saep. TepMosiiepHble peakiuu.
Macca, MeTo1bl U3BMEPEHHUST MACCHI AIED.
["amMa-uznyuyeHue sjep. « IIEKTPUUECKUE» U «MarHUTHBIE) MEPEXO/Ibl.
Knaccugukarus 31eMeHTapHbIX YacTULl — (DOTOHBI, JICITOHBI, aJPOHBI.
SInepHble peakuu 1oj 1eHCTBUEM raMMa-KBAHTOB.
OHeprus CBs3U HYKIOHOB B siape. CpenHsist SQHEprus CBA3M HYKJIOHOB. Y CTOMYMBOCTD SEP.
BnyTpenHss KoOHBEpCHS.
JIMIIONBbHBIN U KBaAPYIOJIBHBIN JIEKTPUUYECKUN MOMEHTHI sIpa.
3aKOHBI COXPaHEHUs B SJEPHBIX PEAKIUAX (CHIIBHOE B3aUMOJICHCTBUE).
OHepreTUYecKre MOTEPU YaCTHIl HA HOHU3AIMIO U BO30YXAeHHe. IOHM3aIlMOHHBII pooer.
Pamnyc sapa. «OneKTpOMarHuTHBIN U «SIEPHBIIN PaauyChl, METOIBI H3MEPEHHUS.
B3anmopenicTBre raMMa-KBaHTOB C BELIECTBOM
KBapkoBast Mozieb aJpOHOB.
Pa3mepr! HyKITOHA.
O6onoveunas Mmojenb sapa. [IpaBumna 3amonHeHUsT 000I0YEK.
OHeprus CBA3M saep.
3aKOHBI COXPAHEHUS U Pa3JIMYHbIE TUIIBI B3aUMOJACHCTBUM.
CBolicTBa aIpOHOB.
Kanenwsnas monens aapa. [lomyamnupudeckast popmysa s SHEPTUH CBSI3H sIIEP.
IIpsiMble simepHBbIE peakuuu. Peakiuu nox AeMCTBUEM JEHTOHOB.
Oco0OeHHOCTH SEPHBIX PEAKIUil O 1eHCTBUEM 3apsKEHHBIX YaCcTHUIL.
OcHOBHBIE XapaKTEPUCTUKH PaAMOAKTUBHOIO pacnaja aaep. 3aKOHbl paJu0oaKTUBHOrOpacnaja.
DHEPreTUYECKUE YCIOBHS BO3MOXKHOCTH PaJUOAKTHBHOIO pacnaja.



51. llenenue sipa (MeXaHU3M JEJICHHS HA OCHOBE KarleJIbHOW MOJICIIHN).

52. CBoiiCTBa YacTHII, BXOASAIIUX B COCTaB aroma (e, p, ).

53. a- Pacnag. Mexanu3m o- Pacniaja (kauecTBEHHOE pacCMOTPEHUE).

54. B-Pacman. Paznmuunsie Bunsl B-Pacnana. KauectBeHHoe paccMoTpenue mexanusma [3-Pacmaza.

MeToanueckue yKka3aHus JJIs1 IpenoxaBareis

1. Yka3zanus /Ui NpoBeACHUS JEKIHHA

Ha nepBoii BBOIHOH JIeKIUH caenaTh 001 0030p coJepKaHusl Kypca U OTMETUTH HOBBIE METOJIBI U TIOJXO/IbI
K PELICHUIO 3a/1a4, PACCMaTPUBAEMbIX B Kypce, OBECTH 10 CTYACHTOB TpeOoBaHMs Kadenpbl, OTBETUTH Ha BOIIPOCH.

[Ipy noAroroBke K JIEKIUMOHHBIM 3aHATHSM HEOOXOOUMO NPOAyMaTh IUIaH €ro IMPOBEAEHHs, COICpIKaHUe
BCTYIIUTENBbHOMW, OCHOBHOW M 3aKIIIOYUTEILHON YACTH JIEKLIUH, 03HAKOMHTHCS] C HOBUHKaMH y4eOHOW 1 METOAMYECKOM
JUTEPaTypbl, MyOIUKALUAMH NIEPUOANYECKON ME€YaTH 110 TeME JIEKIIMOHHOIO 3aHATUSA. Y TOYHWUTH IUIAH MPOBEICHUS
CEeMMHApPCKOro 3aHATHs Mo Teme Jiekuuu. Ilepen m3nokeHMeM TEKyIIEero JIGKLMOHHOIO MaTepualia HallOMHUTH 00
OCHOBHBIX UTOI'axX, TOCTUTHYTBIX Ha MpeabIaymux JeKusax. C 3Tol 1enblo 3a1aTh HECKOJIBKO BOIIPOCOB ayAUTOPUHU U
OCYILECTBUTH BEIOOPOUYHBII KOHTPOJIb 3HAHUSI CTYACHTOB.

B Xone 5eKIMOHHOTO 3aHATHA IIperojaBaTelb JODKEH Ha3BaTh TEMy, y4eOHbIE BOIPOCHI, O3HAKOMHUTH
CTYACHTOB C MNCPCYHEM OCHOBHOH H ILOHOJIHPITCJII)HOP'I JIATCPATypbl IO TEMC 3aHATUA. PaCKpI)IBaH COACPpIKAaHUEC
y‘Ie6HI>IX BOIIPOCOB, AKIECHTUPOBATHL BHUMAHUC CTYJACHTOB HAa OCHOBHBIX KaTCTOPHUAX, ABJICHHUAX MW IIpOIECCax,
0COOEHHOCTAX MX MPOTeKaHHs. PacKpblBaTh CYLIIHOCTh W COAEP)KAHHE DPA3IMUYHBIX TOYEK 3PEHUS W HAayYHBIX
NOJXO0B K OOBSICHEHHIO TEX MM MHBIX SBJICHUH U MPOLIECCOB.

Crenyer apryMEHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO TO3WIMIO TI0 CHOPHBIM TEOPETUYECKUM BOIIPOCAM.
[IpuBonuTh mpuMepsl. 3agaBaTh MO XOAY W3JI0KEHUS JEKIMOHHOTO MaTepualla pPUTOPHUUYECKUE BOIIPOCHI U CaMOMY
JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBH3ALMU MBICIUTEIBHON NESTEIbHOCTH CTYACHTOB, MOBBILICHUIO MX
BHUMaHHUS U WHTEpeca K MarTepualy JIeKIHH, ee cojepkaHuro. [IpemomaBaTenb IOKEH PYKOBOIUTH pabOTON
CTYACHTOB II0 KOHCIICKTUPOBAHHIO JICKIMOHHOTO MaT€puaia, IMOAYCPKUBATH HCO6XOI[I/IMOCTL OTpaXCHUsA B
KOHCIIEKTaX OCHOBHBIX TIOJIOKEHWH W3y4aeMoil TeMbl, 0co00 BBIIENSS, KaTerOpHalbHBIA ammapar. B
3aKIIIOYMTENFHON YacTd JIeKIMHM He00X0oAWMO CQOpMyIHpoBaTh oOOLIMe BBIBOABI MO TEME, PACKPBIBAIOIINE
COACPIKAaHUEC BCCX BOIIPOCOB, IMOCTABJICHHBLIX B JICKIHU. OOBSIBUTH IUTAH OUYCPCAHOIO MPAKTUYCCKOI'0 3aHATUA, JATh
KpaTKue PEeKOMEHAALUH MO TOATOTOBKE CTYAEHTOB K ceMuHapy. Ompenenurb MecTO M BpeMsl KOHCYJIbTalUu
CTYZAEHTaM, T0KEJIaBIINM BBICTYIIUTh HA CEMUHApPE C IOKJIaAaMu U pedepaTamu.

Ha nmocnenneii nekuuu yaenuts BpeMs Uit 0030pa Hanboliee BayKHBIX MTOJIOKEHHUH, pACCMOTPEHHBIX B Kypce.

2. YKa3aHMA AJs IPOBEACHUS IPAKTUYECKUX 3aHITHN

YeTko 0003HAYUTH TEMY NIPAKTUYECKOTO 3aHSITHS.

O6CYIII/ITB OCHOBHBIC ITOHATHS, CBA3aHHBIC C TEeMOM MMPAKTHYCCKOr'o 3aHATHA.

B mporecce perieHuns 3aad BECTH JTUCKYCCHIO CO CTYA€HTAaMHU O MPAaBUIBHOCTH MPUMEHEHHS TEOPETHUYECKUX
3HaHUMU.

OTMeuath CTyIeHTOB, HanOoJee aKTUBHO YYaCTBYIOIIMX B PELICHUH 3a/1a4 U TUCKYCCHSX.

B KOHIEC IMPAKTUYCCKOI'0 3aHATUA 3a1aTb ayAUTOPHUU HECKOJIbBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus 11 npoBeieHNs JIa00paTOPHBIX 3aHATHH.

Cobronats TpeOOBaHMS TEXHUKHM O€30MacHOCTH M NPOBOAMTH HEOOXOIMMBIE PAa3bSCHEHUS O MPABUIBHOCTH
MOBEJICHUS B JIA0OOPATOPHUHU.

[lepen BBITONHEHHEM J1a0OPAaTOPHON pabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYIEHTOB, HANIOMHHTH U
00CYIUTh OCHOBHBIE TEOPETHUYECKHE IOJIOKEHHUS, 3HAHHE KOTOPHIX HEOOXOOMMO U OCMBICJICHHOI'O BBIIIOJHEHUS
padoT.

B mnpomecce BhIMONHEHUsT pabOTHl ClEAyeT TOCTOSHHO OOIIAThCS CO CTYACHTaMH, HE JIOMycKas IO
BO3MOKHOCTH X HENPABUIIbHBIX JEHCTBHM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YNIBTAThl SKCIEPUMEHTOB ObUTH 3a()UKCUPOBAHBI CTYACHTAMU B TUCHBMEHHOM
BHJIC.

[Ipu npueme 3adera mo pabore TpeOOBAaTH OTYET O MPOAETAHHOW pPadoTe, TAe IOJKHBI OBITH OTPaKEHBI
OCHOBHBIE PE3YJIbTATHI U BBIBOJIBI.

4.Yxa3aHus 110 KOHTPOJIIO CAMOCTOSATENBHON pabOThI CTYZACHTOB

ITo ycMoTpenuto mpenofaBarens 3aJaHHe Ha CaMOCTOSATENBbHYIO paboTy MOXKET OBITh MHIMBUAYAIbHBIM MU
(poHTAIBHBIM.

[Ipu ncmonb30BaHUM WHIMBUAYAIBHBIX 3a/laHuil TpeOOBaTh OT CTYJAEHTA MHCHhMEHHBIH OTYET O MPOAETaHHON
paborte.

[Ipu npumeHeHHHM (QPOHTANBHBIX 33JaHUI BECTH KOJUJICKTHBHBIE OOCY)XKIEHHS CO CTYAEHTaAaMH OCHOBHBIX
TEOPETHUYECKUX MOJIOKEHUH.

C 1enbl0 KOHTPOJISI KA4eCTBA BBIIOJIHEHHUSI CaMOCTOATENILHOW padoThl TpeOOBaTh MHIMBUYAJIbHBIE OTUETHI
(momycTUMO BMECTO MUCHMEHHOI'O OTYETa IPUMEHSTh UHIUBUyalbHble KOHTPOJIbHBIE BOIIPOCHI).



MeToan4yeckue yKa3aHUA JJIS CTy/IeHTa

1. Yka3zaHus 171 IpOCITyIINBAHUS JIEKIIAH

Ilepen HavaaoM 3aHATUI BHUMATEIbHO O3HAKOMHUTHCS C y4EOHBIM IIAHOM MPOBEACHUS JIEKLIUH U CIIMCKOM
PEKOMEH/IOBAaHHOM JTUTEPATYPHL.

[lepen mocemieHneM OYepeqHON JIEKIMH OCBEXKUTh B MAaMATH OCHOBHBIE KOHIEIIMH MPOHACHHOTO paHee
Mmarepuaina. IloaroroButs npu HEOOXOIUMOCTH BOIIPOCH! MpenoaaBaTento. He Hamo omacarkcsi, 4TO0 BOIPOCH MOTYT
OBITH TPOCTHIMH.

Ha nekuumm ocHOBHOEe BHHUMaHHWE ClenyeT yaelsiTh He (opMylaM W MaTeMaTHYeCKMM BBIKJIAJKaM, a
COJEPKAHUIO U3Y4aeMbIX BOIIPOCOB, OIIPEIEICHUIM U IOCTAHOBKAM 3a/ad.

B mporuecce n3yueHust IEKIHOHHOTO Kypca HEOOXOAUMO 10 BO3MOXKHOCTH 4acTO BO3BPAIIATHCS K OCHOBHBIM
MOHSATHAM ¥ METOJaM PelIeHUs 3a1a4 (3/1eCh BO3MOXKEH BBIOOPOUHBIH KOHTPOJIb 3HAHUHN CTYJICHTOB).

JKenaTenpHO HCMONB30BaTh KOHCIIEKTHI JIEKLUH, B KOTOPBIX HCIOJIB3YETCS HPUHATAs IPEernofaBaTesieM
cucrema 0003HaYECHUH.

Hns OGomee mompoOHOTO M3y4YEHHS Kypca CIEAyeT padoTaTh C PEKOMEHIOBAHHBIMHU JIUTEPATypHBIMH
HCTOYHUKAaMU U BHOBB ITOABIAIOIIUMUCA HCTOYHUKaAMMH.

2. VKa3aHMA A7 y9aCTHS B IPAKTHUECKUX 3aHATHIX

Hepezl IMOCCIICHUEM 3aHATUA YACHUTL TEMY U CAMOCTOATCIIBHO U3YUYUTH CBA3AHHBIC C HEeH MOHIATHS U METOAbI
pelieHus 3aaay.

Ilepen pemieHueM 3afad akTMBHO Y4YacTBOBaTb B OOCY)KICHMH C HPETNOAABaTENIEeM OCHOBHBIX MOHSITHH,
CBSI3aHHBIX C TEMOH CEMHUHAPA.

B mporecce perieHus 3a1a4 BECTH AUCKYCCHUIO € TIPENOAaBaTeNIeM O MPaBUIBHOCTH IPUMEHEHHS METOJIOB UX
peLICHHUS.

ITo BO3MOXHOCTH CaMOCTOSATENFHO JOBOJUTH PEIICHHE NpeAIaraeMbIX 3a1a4 JO OKOHYATEIbHOTO UTOTra.

B KOHIEC IMPAKTUYCCKOI'0 3aHATUA ITPU HCO6XOILI/IMOCTI/I BBIICHUTB Yy IIpCnioaaBaTelIsl HEACHBIC BOIIPOCHI.

OcCHOBHBIE pe3yIbTaThl BBIIOTHEHUS pabOThl HEOOXOJMMO pacreyarTarsb.

3. YkazaHus AJs BBITOJIHEHUS TaOOPAaTOPHBIX padoT

Cobnronats TpeOOBaHMS TEXHUKM O€30MACHOCTH, JJIS Yero MpOCHylaTh HEOOXOAWMBIE Pa3bICHEHHS O
MIPaBWJILHOCTH TIOBEJICHHS B J1a00paTOPHUH.

Ilepen BbIMONHEHHEM Ja0OpPaTOpHOW PabOTHI MPOBECTH CAMOCTOSATENBFHO IOJATOTOBKY K paboTe H3y4HB
OCHOBHBIE TEOPETHUECKHUE MOJI0KEHNUS, 3HAHNE KOTOPHIX HEOOXOANMO /17151 OCMBICIICHHOTO BBIITOJTHEHUS paOOTBHI.

B mporecce BbimonHeHHss pabOTHl clelyeT MOCTOSHHO OOMIaThCsl C TIpernojaBaTesieM, HE JOMycKas IIo
BO3MOXXHOCTH HENIPaBUJIbHBIX JEUCTBUIA.

OcHOBHBIE pe3yJIbTATHI FKCIIEPUMEHTOB HE00X0ANMO 3a(UKCUPOBATH B MUCBMEHHOM BH/IE.

IMpu cnave 3adera mo paboTe MOJATOTOBUTH OTYET O NPOJENaHHON paboTe, rie JOKHBI ObITh OTPaXKEHBI
OCHOBHBIC PE3YJILTAThI U BHIBO/JIbI.

4.Yxa3aHus [yIs BBIIIOJHEHUS] CAMOCTOSATENILHON pabOThI

[TonyunTs y mpemnopaBaTelisi 3ajaHUe U CIHCOK PEKOMEHIOBAHHOH JinTeparypsl. VM3yueHne TeopeTHyecKux
BOMPOCOB CJIEyeT TIPOBOJUTH 1O BO3MOXKHOCTH CaMOCTOSITENBHO, HO TIPH 3aTpPyAHEHHSX OOpamaTthcs K
NPENoJaBaTenio.

[ToAroToBUTH NMCEMEHHBIH OTYET O IMPOJIENIaHHOM padoTe.

[Tpu BIMONHEHHN (HPOHTATBHBIX 33JaHUH IO YCMOTPEHUIO MpernojaBarens pabora MokeT ObITh OlleHEeHa 0e3
IMUCbMEHHOTO OTYCTa Ha OCHOBC OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI, IIPU YCJIOBHUU aKTUBHOM CaMOCTOSATEIILHOM
paboThL.

HOJIFOTOBI/ITB OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

OueHnBaHMe CTYJAEHTA HA IK3aMeHe 10 TUCHHILINHE «DU3HKa)»:
Banabl

(utoroBoit OcBoenue
. . . TpeGoBanus kK 3HAHUAM
PEUTHHIOBOM | KOMIEeTeHI Ui

OTICHKH )

100-85 IIponBunyTthiii | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IOJIHBIE, UYETKHE U
YPOBEHb pasBepHyTble. PemeHuss 3amad4  JIOTHYHBI, JlOKa3aTeJIbHBI U
JEMOHCTPUPYIOT ~aHAJUTUYECKHME M TBOPUYECKHE CIIOCOOHOCTH

CTYyJIEHTA.




84-70 Cpennuit JlaroTcst ToJTHBIE OTBETHI Ha TIOCTaBJICHHBIE BOMpPOCHL. [lokazaHo
YPOBCHB YMEHHUE BBIIENATh MPUYNHHO-CIICACTBEHHBIC CBs3H. [Ipu perieHnn
3aja4 JIONMYIICHBl HE3HAYUTEIbHBIC OINUOKH, WCIIPABICHHBIE C
MIOMOIIIBIO «HABOJISIMX BOIIPOCOB MPETOAaBATEIS.

69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIIEHUS TIOCTAaBICHHBIX  3ajad
YPOBEHb HEJI0OCTaTOYHO MOoJHbIe. JIOrMKa U MocIeJ0BaTeIbHOCTh B PEIICHUN

3aaa4 UMCIOT HAPYIICHU . B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynenr, momyumBmuid meHee 60% oOT MakcMManbHOrO Oajura 3a pasjien JUCIHIUIMHBL WIN
IMPOMECIKYTOUHYIO aTTCCTALIUIO, CUUTACTCA HCATTCCTOBAHHLIM I10 Z[aHHOﬁ JUCHUIIIINHE.

HroroBasi oOIlleHKAa BBICTABISETCS IIyTEM IepeBOJa HaOpaHHBIX OalIOB B COOTBETCTBUU CO
CIIeMYIONIEeH TaOJIHIICH:

Ornenka o 5-0ayuThbHOM MIKae Cymma 6anioB 3a pa3feinsl 1 Omnenka ECTS
9K3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopowo» 75-84 C
70-74
3 — «yo » 65-69 0
(VO0BIEeMBOPUMENLHO 60-64 E
2 — «Hey0081em8OPUMENLHOY Memnee 60 F

Y4yedHo-MeTOoAMYeCKOE U MH(OPMAIIMOHHOE o0ecTiedeHne Y4eOHOH TUCIHIIINHBI
O0s13aTeIbHBbIE N3aHAA

1. Cusyxun, JI. B. OOmwmii kypc ¢puzuxu: Yue6. nocobue: 1 cTyA. puznyeckux creu.By3oB. B 5 -tu T.
T.1. Mexanuka / JI. B. CuByxun. - 6 e wu3g., crepeor. - M. : ®wsmarmimur, 2020. - 560 c.
https://reader.lanbook.com/book/185713#1

2. CusyxuH, 1. B. O0mmii kypc ¢pusuku: Yued. nocobue st ctyd. pusnueckux cnem.By3os. B 5 -tu T.
T.2. Tepmoaunamuka u mMosiekyisipHas gusuka / [I. B. CuByxuH. - 6 e usa., crepeorun. - M.: ®usmariur,

2021. -544 c. https://e.lanbook.com/book/185719

3. Cumyxus, [I. B. O6mmit kypc ¢usuxu: Yuebd. nmocobue mis ctyn. pusndeckux crei.By3oB. B 5 -tu T.
T.3. DOnekrpuuectBo/ [I. B. CuByxun. - 6 e u3n., crepeorun. - M. : ®uszmatiut, 2020. - 565 c.
https://e.lanbook.com/book/185725

4. CuByxwuH, /. B. O0mwmii kypc ¢pusuku: Yuebd. mocodbue s cTya. pusudeckux cner.By3oB. B 5 -tu T. T.S.
AtomHas u snepHas ¢usuka/ JI. B. CuByxuH. - 63e uzn., crepeotur. - M. : ®usmariur, 2013. -784 c.

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

5. Tpodpumosa, T. N. Kype pusuxu ¢ npumepamu pemenus 3agad. B 2-x T.T.1. Mexanuka. MonekynspHast
¢uzuka. TepmomuHamuka. OnekTpoauHamuka: Yuebuuk / T. W. Tpodumona, A. B. dupcos.- M:
KHOPVYC, 2015. - 592 c.

5. AkcenoBa E.H. O6mas ¢usuka. Konebanust u BoiaHbI (TTaBbI Kypca): yuebnoe nocooue / E.H. Akcenona.
— 2-e U3, UCIp. — Cankr- [TeTepOypr: Jlanb, 2018. — 72 c.
https://e.lanbook.com/reader/book/103055/#1



https://reader.lanbook.com/book/185713#1
https://e.lanbook.com/book/185719
https://e.lanbook.com/book/185725
https://e.lanbook.com/book/185730
https://e.lanbook.com/reader/book/103055/#1

6. AxcenoBa E.H. O6mas ¢usuka. TepmonuHamuka ¥ MoJeKyinspHas ¢usuka (TaaBbl Kypca): ydeOHOe
nocoobue / E.H. AxkcenoBa. — 2-¢ wusn.,, ucnp. — Cankr- IlerepOypr: Jlamp, 2018. — 72 c.
https://e.lanbook.com/reader/book/103058/#1

7. AxcenoBa E.H. O6mas ¢usuka. Ontuka (r1aBsl Kypca): yaeOHoe ocooue / E.H. AkceHoa. — 2-e u3f.,
UCIp. — CaHKT- [TeTepOypr: Jlans, 2018. — 76 c.
https://e.lanbook.com/reader/book/103057/#1

8. AxcenoBa E.H. O0mas ¢u3uka. DIeKTpUYeCTBO M MarHeTu3M (IJ1aBel Kypca): yueoHoe mocodue / E.H.
AkcenoBa. — 2-¢  wm3n., ucrnp. —  Caskr-Ilerepoypr:  Jlamp, 2018. — 112 «c.
https://e.lanbook.com/reader/book/103059/#1 .

I[OHO.TIHI/ITGJII)HLIC H3JaHUA

9. Kanamaukos, H. I1. O6mas ¢usuka. COOpHHUK 3alaHUii W PYKOBOJCTBO K PEIICHHIO 33Ja4 : ydeOHOe
noco6ue / H. I1. Kanamnukos, C. C. MypaBbeB-CMupHoB. — 3-€ u3j., crep. — Cankr-IlerepOypr : Jlanb,

2020. — 524 c. https://e.lanbook.com/reader/book/130574/#519

10. KopsiBos, B. I1. Metozs! pemieHus 3amaq B o01eM Kypce Gpuzuku. Mexanuka: Y4e0. mocodue st CTy/I.
By30B / B. II. KopsiBoB. - 2 - e u3z. ucnp. - M.: Crynenr, 2012. - 382 c.

11. KopsiBos, B. I1. Mertoas! pemenus 3aga4d B o0uiem kypce ¢puszuku. Teopus, Gopmyibl, Tabmuisl: Yueo.
noco6ue st ctyn. By3os / B. I1. KopsiBos. - M.: Ctyzaenrt, 2014. - 446 c.

12. Uponos, N.E. 3anaun no obmeit pusuke : yaedHoe mocodue / U.E. Uponos. - 14-e u3m., crep. - CaHkT-
[MerepOypr: Jlanb, 2016. - 416 c. https://e.lanbook.com/book/94101

Y4yeOHO-MeTOoANYeCKHEe TOCo0ust
13. 3akonsl TerioBoro uanydeHus [Tekcr] : Meroa. yka3. K MPOBEACHUIO TPAKT. 3aHATHH IO JIUCI.
"®uzuka" ms cryn. Hamp.: 27.03.04 "Vnopaenenue B TexHuueckux cucremax'”, 18.03.01 "Xumuueckas
texHosorus", 15.03.01 "MammHocTpoenue" o4Hoil ¢opmbl 00yd. / coct. YUepnoa H. M. — banakoBo:
BUTU HUAY MU®U, 2017. - 20 c.
14. KBanrtoBble CBOMCTBaA cBeTa [ TeKCT] : METOA. yKa3. K MPOBEACHHUIO MPAKT. 3aHATUM 1O Auci. "duznka'
s cryd. Hamp.: 27.03.04 "VYupasinenue B Texunueckux cucremax', 18.03.01 "Xumuueckas texHosorus'",
15.03.01 "MammunocTtpoenne" ouHoil popmbl 00yd. / coct. UepHoBa H. M. - BamakoBo: BUTU HUAY
MHU®UY, 2017. - 32 c.
15. Snepnas monens atoMa Bojopoza, moctynatel bopa [Tekcr] : mMeron. yka3. K MPOBEICHUIO TPAKT.
3aHATHI N0 aucil. "®usuka" mis cryn. Hamp.: 27.03.04 "Yopasinenne B Texuuueckux cucremax", 18.03.01
"Xumuueckas texuonorus”, 15.03.01 "Mamunoctpoenue" ounoi popmbl o0yd. / coct. Uepnora H. M. -
Bbamakoso: BUTU HUAY MUDU, 2017. - 20 c.
16. OcHOBBI BOJIHOBO# onTuKH [ TekcT]: METO/I. yKa3. K BHIM. J1ab. pad. mo auct. "®dusuka" 1uis CTyA. TeXH.,
CTPOUT. criell. u Hamp. BceX ¢opm o0y4. / coct. Tepemmun 0. B. - banakoso: BUTU HUAY MUDU, 2016.
-32¢
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17. V3y4eHne OCHOBHOTO 3aKOHa BpallaTreiabHOro ABMKEeHHs [TeKcT]: MeTon. yka3. K BbIN. jJab. pad. mo
nuct. "®usnka" s CTyA. TEXH., CTPOUT. CIICIl. U Hamp. MOATOT. Bcex Gopm 00y4. / cocT. [Toaropros A. A.
- banakoso: BUTU HUAY MU®U, 2016. - 24 c.

18. Maremaruueckuii mastHuk [Tekct] : MeTonm. ykas. K Bbim. ya0. pad. mo mucu. "OOmas ¢usnuka
(mexanuka)" mns crya. cnoen. 14.05.02 "AToMHBIE CTaHUMM: IPOEKTUPOBAHME, SKCIUIyaTallus |
WHKUHAPUHT" o4HOH (hopmbl 00y4. / cocT. UepHnosa H. M. - banmakoso: BUTU HUAY MU®U, 2020. - 20 c.
19. ®dusnyeckuii MasTHUK [TekcT] : MeTOA. yKa3. K BbIMN. Jad. pad. mo auci. "OOmas ¢uzuka (MexaHuka)"
s crya. coer. 14.05.02 "AToMHbBIE CTaHLMU: NPOEKTHUPOBAHME, IKCIIyaTallds U MHKUHUPUHI" OUHOU
dopmel 00y4. / coct. Ueprora H. M. - bamakoso: BUTU HUSY MU®U, 2020. - 20 c.

20. M3ydeHue crnekTpa aTroMa BOJOpOJAAa M ompenaeiieHue moctosHHod Pumbepra [Tekcr]: merona. ykas. K
BbIMN. J1a0. pab. mo aucu. "dusuka" 1 CTy. TeXH., CTPOUT. CIIEll. U Hamp. HOArOT. BceX GopM o0yd. / cocT.
[Toaropnos A. A. - banakoso: BUTHU HUAY MU®U, 2019. - 20 c.

21. Nsyyenne s¢dekxra Xouia B MOIXynpoBoAHHKax [Tekct]: MeTo. ykas. K BhIN. jJal. pad. MO JHCI.
"®uzuka" Ans CTyH. TEXH.,CTPOWUT. CHEIl. W Hamp. MoAror. Bcex (opm ob0yd./ coct. [loaropnoB A. A. -
banakoso: BUTU HUAY MUDU, 2019. - 20 c.

22. OmpeneneHne OTHOIICHUS TEIJIOEMKOCTEH BO3JyXa MPH TOCTOSHHOM JABICHHH U 00BEME METOAOM
Knemana-Jlezopma [Tekcr] : meroa. yka3. K BbIIL j1a0. pad. mo much. "OOmas ¢usmka (MOJEKyIspHas
¢uszuka u TtepmomuHamuka)" s cryn. cmem. 14.05.02 "ATOMHBIE CTaHIUU: MPOEKTUPOBAHHE,
9KCILTyaTanusi U WHXUHUPHUHT" O4HOU (opmbl 00yu. / cocT. YUepnoBa H. M. - bamakoso: BUTU HUAY
MU®U, 2021. - 24 c.

23. Onpenenenne MOJIIPHOW MACChl M IDIOTHOCTH BO3ayxa [ TekcT] : MeTo. yka3. K BHII. J1a0. pad. 1Mo JHCII.
"Obmast ¢usuka (MonekynsipHas (u3MKa W TepMoAuHaMuka)" g ctyd. cmen. 14.05.02 "AtomHble
CTaHIIMH: TMPOEKTUPOBAHUE, IKCIUTyaTallusl ¥ WHKUHUPHHT" o4HOU popmbl 00y4. / cocT. YUepHoBa H. M. -
banakoso: BUTU HUAY MUDU, 2021. - 20 c.

24. OnpeneneHne W3MEHEHHS SHTPOIIMH MTPYA HArPEBaHUU U IJIaBJICHUH oyioBa [ TekcT] : MeTos. yKas. K BIIL.
na6. pad. mo auci. "OO6mas ¢usznka (MoJeKkyaspHas u3nka u TepMoauHaMuka)" ms cty. crer. 14.05.02
"ATOMHBIE CTaHIIMHM: TPOEKTUPOBAHUE, OHKCIUTyaTallsl W WHXUHUPUHT' OYHOH Qopmbl 00yd. /
coct. YUepnosa H. M. - banakoso: BUTU HUAY MU®DU, 2020. - 20 c.

25. OcCHOBHBIE TpaBWIa OPraHW3allMM JKYPHAIOB W IPEJICTABJICHUsS PE3YJIbTATOB PACYETOB IIPU BBIOJHEHUH
nmaboparopubix pador [Tekct] : MeTod. ykas. K BbIN. jJab. pad. mo ¢uszmke it cTyd. Bcex (opm oOyd. /
coct. Uepnosa H. M. - banakoso: BUTU HUAY MUDU, 2020. - 32 c.

26. VccrenoBanue TEIUIOBOTO M3ydeHHs: abCoOMOTHO YepHoro teia [TeKcT] : MeTol. yka3. K BbIN. J1ad. pab. mo
muctl. " AtomHas ¢usuka" ans crya. crneu. 14.05.02 "AtomMHbIe CTaHIIMK: TPOEKTUPOBAHUE, SKCILUTyaTalIUs
U MHOKUHAPHUHT" 09HOM popmbl 00y4. / cocT. Uepnosa H. M. - banakoso: BUTU HUAY MU®U, 2019. - 16
c.

27. Onpenenenus pe30HaHCHOTO MoTeHImana Mmeroaom Opanka u ['epra [TekcT] : MeTon. ykas. K BbII. 1a0. pao.

n n

0 HUCII. AtomMHas (usuka mas crya. cnen. 14.05.02 "AToMHBIE CTaHIMU: TPOEKTHUPOBAHUE,



AKCIUTyaTalisi 1 WHXXUHUPUHT" o4HOM popmbl 00yu. / coct. UepnoBa H. M. - BamakoBo: BUTU HUAY
MHUOU, 2019. - 20 c.
28. W3ydenue 3aKOHOB BHeIIHEro (Gotoddderra u onpemencune moctosuHoi [hnanka [TekcT] : mMeTon. ykas. K

n

BbIM. 7a0. pab. mo mucH. Atomuast ¢usuka " mns cryn. cmen. 14.05.02 "ATOMHBIE CTaHIIWH:
POCKTHUPOBAHUE, HKCIUTyaTalllsl 1 MHXKUHUPUHT" 04yHOU (Gopmbl 00yd. / coct. Yepnosa H. M. - BanakoBo:
BUTU HUAY MU®U, 2019. - 20 c.

29. V3mepeHne TeMIlepaTypsl paCKaJIE€HHBIX T ¢ MOMOIIBI0 ONTHYecKoro mupomerpa [TeKcT] : MeToxd. ykas. K
BbIM. 51a0. pab. mo guch. "Atomuas ¢usuka" gns cryn. cmen. 14.05.02 "ATomMHBIE CTaHIUU:
IPOCKTHUPOBAHUE, HKCIUTyaTallUsl 1 MHXKUHUPUHT" 04yHOU (Gopmbl 00yd. / coct. Yepnosa H. M. - BanakoBo:
BUTU HUAY MU®U, 2019. - 20 c.

30. Usyuenne kocmuueckux nydeid [TeKCT] : METOJ. yKa3. K BbIIL. J1a0. pad. mo nuch. "SnepHas dusuka" nns
ctya. coen. 14.05.02 "AToMHBIE CTaHLIMU: IPOEKTUPOBAHUE, IKCIUTyaTallUsl U MHKUHUPUHT" O4HOM (hOpMBbI
00yu. / coct. UepHosa H. M. - banakoso: BUTU HUAY MU®MU, 2019. - 28 c.

31. HccnenoBanue TPEKOB MOHU3MPYIONIMX YAaCTHIl B BBICOKOTEMIIEpaTypHOU auddysuonnoit kamepe [Tekcr] :
METO/I. yKa3. K BbII. j1a0. pad. mo auci. " Snepuas pusuka)" mis crya. cnen. 14.05.02 "AToMHbIe cTaHIUU:
POEKTHPOBAHUE, HKCIUTyaTalsl 1 MHKUHUPUHT" ouHOU (opmbl 00y4. / coct. Yepnosa H. M. - BanakoBo:

BUTU HUAY MU®U, 2020. - 28 c.

JIeKTPOHHO-0u0ImoTeunbie pecypest BUTH HUAY MUDU

- D2JeKTpOHHO-OmOnuoTeuHas cuctema HUAY MUOU (cBuzperenscTBO O ToCylapCTBEHHON
peructpanuu 0a3sl gaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHUYeHUs KOJUYECTBA M0JIb30BATEIEH
U 0e3 OrpaHUYeHUs CPOKA UCTIOIb30BAHUS PECYPCOB;

- DJIEKTPOHHO-OMOMMoTeyHass cuctemMa «KOHCYNbTaHT cCTyzaeHTa» (OOIIEeCTBO C OrpaHWYEHHOU
oTBeTcTBeHHOCThIO «[lomurexpecypey»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBiieHUE
JoCTyna K 3JIEKTPOHHOM OnbimoTeke Kk koMiuiekTam «MeaunnHa. 3npaBooxpaHeHue. bazoBast Komiekus»,
«Kuurun wm3parensctBa «®Denukcy, «M3marenbckuii nom MOMMWy», «Kuurum umsnarensctBa «lIpocmexTy:
«MHOCTpaHHBbIE A3BIKWY... 10 31.08.2022 r.;

- DJIEKTPOHHO-OMOIMOTEUHas cuctema «ANOykce» (moroBop Ne 09-21-910 ot 02.07.2021 r.) Ha
npenoctaiienne aocrymna no 31.08.2022 r.;

- DJICKTPOHHO-0MOMMoTeuHas cucreMa «JIaub» (moroBop Ne 10-21-910 ot 16.07.2021 r. TombKO Ha
KHWUTH U37aTenbcTBa «JlaHby) Ha mpemoctaBineHue aoctymna mo 31.08.2022 r.;

- DNIEKTPOHHO-OMOMMoTeuHas cuctema «Jlaub» (moroBop Ne 11-21-910 ot 16.07.2021 1. Ha KHUTH
JIpYTUX U3aTeNbCTB-IapTHEPOB M3/1aTeNbCTBa «JIaHb») Ha nmpegocraBieHue qoctyna mno 31.08.2022 r.;

- 9IeKTpOHHO-OuGmMoTeuHas cuctema «FOPAMT» (zorosop Ne 13-21-910 or 30.08.2021 r.) Ha
npenocrasienue nocryna no 31.08.2022 r.;

- 3JEeKTpOHHO-OMOnMoTeyHas cucreMa «KoHcynbTaHT Bpada» (moroBop Ne 590KB/05-2021 ot

01.06.2021 r.) Ha mpenoctasnenue nocryna mo 06.08. 2022 r.;



- JNeKTpoHHO-OmOmuoteuHass cucrema «BOOK.ru» (moroBop Ne 56 or 21.06.2021 r.) Ha
npenoctasiienue aocrymna no 31.08.2022 r.;

- Hay4Has JJICKTpOHHas Oubimoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npejaocrasieHue gocryna mo 31.12. 2022 r.

- MeXIyHapoJHbI oHjaiiH pecypc ProQuest (moroBop Ne 19-21-910 or 18.10.2021r1.) Ha

npenoctasiienue aocrymna mo 30.11. 2022 r.

MaTepnaﬂbno-TexnnquKoe odecrneyeHue y‘leﬁHOﬁ AUCIHUILINHBI

JIeKiMOHHBIE W TPAKTHUECKHUE 3aHATHS NPOBOAATCA B Y4eOHOH aynuTopuu, OOOpYyIOBaHHOM
BUJICONIPOCKTOPOM, IKPAHOM, MIEPCOHATBLHBIM KOMITBIOTEPOM U AMHAMUKAMH.

JlaGoparopHble 3aHsATHS HpoBOASATCS B Jjaboparopun «®Puszuka (MexaHuka)», «Pusnka
(Monexynsipaass ¢usnka)», «Pusnka (JMEKTPUYECTBO W MarHeTH3M)», «Dusmka (aTromMHass W sAepHas
¢usnka)», ocHalleHHOW 1TabOpaTOpHBIM 00OpYIOBaHHMEM [UIsl BBIMOJIHEHHUS BCeX J1a0OpaTOPHBIX padboT
COTJIACHO MepeyHsl TabopaTOpPHBIX padoT.

Jnst  caMoCTOSTEeNbHOH paboThl 00y4YArOMIMXCS HWMEIOTCS CIEHUAIN3UPOBAHHBIC TTOMEIICHHS,
000pyIOBaHHBIC MEPCOHAIBHBIMUA KOMIIBIOTEPAMH C BBIXOJOM B MHTEpHET M C JOCTYIIOM K 3JIEKTPOHHO-
OMOJIMOTEYHOM CHCTEME, SJICKTPOHHON OMOJMOTEKE M DJICKTPOHHON WHGOPMAIMOHHO-00pa30BaTEIbHOM

Cpeac By3a, a TaKKC K IpyrumM OMOJINOTEYHBIM q)OHHaM.

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOrpamMMbl MO HAMPABICHUIO MOATOTOBKHU

18.03.01 «XuMuueckas TEXHOJIOTH.

Pabouyro mporpamMmmy coctaBuit mpod. v H.M. YepHoBa
Penensenr: EA-_, nou., JI.B. bapanosckas

[Iporpamma ono6pena Ha 3aceganuu Y MKH 18.03.01 «Xumuueckasi TEXHOJIOTHS

ot 31.08.2021 rona, mpoTtokos Ne 1.

/ -
Ipencenarens y4eOHO-METOAMYECKON KOMUCCHU & Yepnosa H.M.



