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Hean npenogaBanus IMCHUILTAHBI

- (popMupOBaHUE HABBIKOB U IPUEMOB HAYYHOTO METO/1a TO3HAHUS;

- oOecrieueHHe HEOOXOAMMOTO YPOBHS 3HAHUW JJII  YCBOCHHMS CMEXKHBIX
0OIIETEOPETUYECKUX U CHIEIUATBHBIX KYPCOB;

- BbIpa0OTKAa TBOPYECKOTO TMOJXOJa K PEIICHUI0 HAyYHO-TEXHHYECKUX 3a7ad H
po0JieM, C KOTOPBIMU OyAyIIEMY CHEIHATUCTY MPUAETCS CTOIKHYTHCS Ha MIPOU3BOJICTBE.

3anaun u3y4eHus TUCUUTUIHHBL:

- CO3/IaHHE€ Y CTYJCHTOB OCHOB JIOCTAaTOYHO IIUPOKON TEOPETUYECKON MOJATOTOBKHU B
oOnacTu (HU3UKH, MO3BOJSIONIEH OPHUEHTHUPOBATHCS B IMOTOKE HAYYHOM, TEXHHYECKOU
uHpopMaluu U oOecreyrBaromeid UM BO3MOXKHOCTh HCIOJIB30BaHUS HOBBIX (PU3MYECKHUX
NPUHIIMIIOB B T€X 00JIACTAX TEXHUKHU, B KOTOPHIX OHU CHEIUATU3UPYIOTCS;

- ¢opMHUpOBAaHUE Yy CTYIEHTOB HAayYHOTO MBINIJICHHS, B YAaCTHOCTH, MPaBUILHOCTU
MOHMMAHUS TPAHMI] MPUMEHUMOCTH PA3NUYHBIX (DU3UUECKUX MOHSTUN, 3aKOHOB, TEOPUH H
YMEHHH OILEHWBATh CTENEHH JOCTOBEPHOCTH PE3YyJbTaTOB, IMOJYYCHHBIX C IOMOIIBIO
AKCIIEPUMEHTAIBHBIX WM MAaTEMAaTHYECKUX METO/I0B UCCIIECTOBAHMS;

- YCBOGHHME OCHOBHBIX (DU3MUECKUX 3aKOHOB U SIBJICHUH KJIACCHUYECKOM U
COBPEMEHHOU (hU3HUKHU, METO0B (PU3HUECKOTO UCCIIECAOBAHNUS;

- BbIpAaOOTKa y CTYJICHTOB NPUEMOB U HABBIKOB PEIICHHsSI KOHKPETHBIX 337a4 U3 Pa3HBIX
obnactei GU3UKH, TOMOTAOIINX B JATBHEHUIIIEM CTYJCHTAM PeIiaTh MPAKTUIECKHUE 3a/1a9H.

- O3HAaKOMJICHHE CTYACHTOB C COBPEMEHHOM aIlllapaTypoW, BBIYUCIUTEIBHON
TEXHHUKOW 1 BBIPAOOTKA HAaYaJIbHBIX HABBIKOB MPOBEICHUS HAYYHBIX UCCIICIOBAHUN.

W3ydeHne MTUCIUIUIMHBI TOJDKHO OCHOBBIBATHCA HA CIEAYIOUIEM MPO(EeCcCHOHATHEHOM
CTaHJapTe:

- 26.001. Crnenuamuct mo oO€CIEeUeHUI0 KOMIUIEKCHOTO KOHTpPOJIA IPOM3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB.

Mecto nucunmiiuHbl B ctpykrype OOII BO

N3yuenune pucuuruiiabl «®dusuka» TpeOyeT OCHOBHBIX KOMIETEHIMH, 3HAHUMH,
YMEHUH W HaBBIKOB OOydYaromierocs, c(OpMHpPOBABIIMXCS NpH OOYYEHHUH B WIKOJIE IO
JUCLUIUIMHAM:

—MaTEeMAaTHKa;

—(usuka;

—XUMHUSL.

[Tocne u3yyeHUs: NUCHUIUIMHBI BBITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBIOJIHEHHUIO
CJIETYIOIIUX TPYIOBBIX QYHKIUI:

— A/02.6. Pa3paboTka HOBBIX M COBEPIICHCTBOBAHWE [EHCTBYIOIIUX METOJ/IOB
MPOBEJICHUS aHAJIN30B, UCTILITAHUN U UCCIICIOBAHUN;

— A/07.6. IlpoBeneHue UCHBITAHWN HOBBIX O0O0pa3LUOB MNPOAYKIUHU, pa3padboOTKa
TEXHUYECKOUN TOKYMEHTALIUH.



Komnerenuun odyuarwinerocsi, opmupyemMbie B pe3yJjbTare
OCBOEHUSI IV CHUTLTHHBI
B nporiecce ocBoeHusi TaHHOW TUCHUIUIMHBI Y CTYJ€HTa (POPMUPYIOTCS CIEAyIOlIne

KOMIICTCHIIUH
—YHUBEPCAJIbHBIC
Kon HanmenoBanue
WMHanuKaTopsl JOCTHXKEHUS KOMIIETEHITUH
KOMIIETEHIINH KOMIIETEHIIUH
YK-1 Crniocoben ocymectnsth | 3-YK-1 3naTh: MeToauku cOopa u 00paboTku HHPOPMALINY;

MOUCK, KPUTUYECKUI
aHaJIU3 U CUHTE3
uH(pOopMalnu, IPUMEHATh
CHUCTEMHBIN TOAXO0/ JJIs
pELIEeHUS TOCTABICHHBIX
3a7a4

aKTyaJbHbIE POCCHICKHE U 3apy0eKHbIE HCTOYHUKH
uHpopmanuu B cepe npodhecCHOHAIBHON AesITeTbHOCTH;
METOJ] CUCTEMHOI'0 aHaJIN3a

V-VK-1 YMmeTh: IpuUMEHsATh METOJIUKH TIOMCKa, cOOpa 1
00paboTKu HH(GOPMAITUH; OCYIIIECTBIATH KPUTHUECKUMA
aHaJM3 ¥ CUHTE3 UH(OpPMAIINH, TIOTYIEHHON U3 Pa3HBIX
HUCTOYHHUKOB

B-VK-1 Bnagets: MmeTogamu noucka, coopa u oopadoTku,
KPUTHUYECKOI'0 aHAJIN3a U CUHTE3a HH(POPMALUU; METOIUKON
CHCTEMHOT'0 TIOJIX0/1a JIJIsl pEIICHHsI TOCTABJICHHBIX 33134

VKE-1 Crioco0O€eH UCII0JIb30BaTh 3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
3HAHUSA JUCIUILIMH, METOAbl MATEMaTHUYECKOr0 aHAIN3a 1
€CTECTBEHHOHAYYHBIX MOJICTTUPOBAHMUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
JTUCUUTLIIAH, TPUMEHSITh HCCICIOBAHUS
MeTo bl MaTeMaTHueckoro | ¥Y-YKE-1 ymeTs: ucnonb30BaTh MaTeMaTHUECKUE METO/IbI B
aHanu3a u TEXHUYECKUX TPUIIOKCHUSIX, PACCUUTHIBATH OCHOBHBIE
MOJICTTUPOBAHUS, YUCJIOBBIE XapAKTEPUCTUKHU CIyYalHbIX BEJINYUH, PEIIATh
TEOPETHYECKOTO U OCHOBHBIC 33/1a4l MaTEMaTUYECKON CTATUCTUKH; pelIiaTh
SKCIEPUMEHTAIBLHOIO TUMOBBIE PACUETHBIC 3a]]a41
HUCCICA0BaHUS B B-VYKE-1 Bnagers: MeTOAaMH MaTEMAaTHYECKOTO aHaJIN3a U
MOCTaBIICHHEIX 3a7a4yax MOJIEJIMPOBAHUS; METOJIAMHU PEIICHUS 3a]1a4 aHAJIU3a U

pacyeTa XapaKTepUCTUK (PU3MUECKUX CUCTEM, OCHOBHBIMHU
nprueMaMu 00pabOTKH HKCIIEPUMEHTAIbHBIX TaHHBIX,
MeToAaMH padOThI ¢ TPUKIIATHBIMHU MPOTPAMMHBIMH
MPOYKTaMH

YKII-3 CnocoOeH cTaBUTH cebe 3-VKII-3 3HaTh: OCHOBHBIE ITpHUEMBI 3PPEKTUBHOTO

o0Opa3oBaTeNbHbIE LeTH
110J1 BO3HUKAIOIIINE
JKU3HEHHBIE 3a/1a4H,
noaOUpaTh CrocoObI
pEILIEHNUs U CpeACcTBa
pa3BUTHS (B TOM YHCIIE C
HCII0JIb30BaHNEM

U (POBBIX CPENICTB)
JPYTUX HEOOXOAUMBIX
KOMIIETEHITHI

yIIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHbIE METOIUKHU
CaMOKOHTPOJIS, CAMOPA3BUTHS U caMOOOpPa30BaHUs Ha
MPOTSDKEHUH BCEH JKU3HU C UCIOIb30BaHUEM HHU(POBBIX
CpEICTB

V-VKII-3 YMmers: 3¢ (eKTUBHO IIaHUPOBATh U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI, UCIIOJIb30BATh METO/IbI
CaMOpETyJISLINN, CAMOPA3BUTHS U CAMOOOYUYCHHS B TEUCHHE
BCel )KM3HU C UCIIOJIb30BaHUEM IIU(POBBIX CPENICTB
B-VKII-3 Brnagets: MeTojaMu yripaBlieHUs] COOCTBEHHBIM
BpEMEHEM, TEXHOJOTUSMU NPUOOPETEHHSI. UCIIOJIb30BaHUS U
OOHOBJICHHS COLIMOKYIBTYPHBIX M MPO(PECCHOHATBHBIX
3HaHUW, YMEHUH, U HABBIKOB; METOJIMKAMU CaMOPa3BUTHSI U
camM0o00pa3oBaHMs B TEUEHUE BCEH )KU3HU C HCIIOJIb30BAaHHEM
U(POBBIX CPECTB

— obmenpodeccuoHanbHbIS

Kon HanmenoBanue
WHauKaTopsl JOCTIKEHHUST KOMIIETSHITHH
KOMIIETEHINH KOMIIETEHIINH
OIIK-2 Cnoco0Oen ucnosnb3oBath | 3-OIIK-2 3HaTh: MaTeMaTHueCKHe METOIbI (PU3NUECKHUX,




MaTeMaTH4ecKue,
¢usnueckue, Gpusnko-
XMMHUYECKUE, XUMHYECKHE
METOBI JUISI PEIICHUS
3a1a4 mpoQecCHOHATILHOM
JeSITeIbHOCTH

XUMHUYECKUX SIBJICHUM, OCHOBHBIX 3aKOHOB (DM3UKH U XUMHUH U
MPUMEHSATH UX B MpoeccuoHanbHoi aestensHocty Y -OI1K-2
YMETh: pPelIaTh MaTeMaTH4eckue, Gu3ndeckue, GPu3nKo-
XUMHAYECKHE U XUMHUECKHUE 3a/1a4u JJ1s1 00pabOTKH, aHAIN3a
Y CUCTEMAaTH3allu1 JaHHBIX TEXHOJOTHYECKOIo Mpolecca
B-OI1K-2 BnaneTs: MaTeMaTHYECKUMU, PU3NIECKUMU,
(U3UKO-XMMHUYECKUMU, XUMUYECKUMU METOJJaMH PEIICHUS
3a/1a4 JUIsl OIIpeIeIeHUsI T0CIIEI0BATEIbHOCTH ITPOBEACHUS
aHAJIN30B (PU3UKO-XUMUYECKHX XapaKTEPUCTUK ChIPbs,
BCIIOMOTATENIbHBIX MAaTEPHUAJIOB U TOTOBOM MPOTYKITUH

OIIK-5 Cnoco6en ocymectBiaTh | 3-OITK-5 3HaTh: TEXHOJOTUYECKHI TPOIECC, CBOMCTBA CHIPHS
3KCHEPUMEHTAIIbHbBIE FOTOBOM MPOJYKLIHH JIJISl OCYIIECTBICHUS
UCCJIEIOBaHMS U 9KCIIEPUMEHTAJIBHBIX UCCIEA0BAaHNN U UCTIBITAHUM OIBITHBIX
WCIIBITaHUS 10 3aJaHHOU o0pa3ioB
METOAMKE, IPOBOIUTH MaTepualoB 10 3aIaHHON METOAMKE
HaOmoeHus ¥ usmepenus | ¥Y-OIIK-5 ymeTb: BBIOJIHATH SKCIIEPUMEHTAIbHbIE
C y4eToM TpeOOoBaHMiA UCCIIEIOBaHMS U B 00pabOTKe, MHTEPIIPETALIUN MTOTYy4YEHHBIX
TEXHHUKHU 0€3011acCHOCTH, JKCIEPUMEHTAIBHBIX JTAHHBIX
o0pabartbIBaTh U B-OIIK-5 BageTs HaBbIKaMU pa3pabOTKH perIaMeHTa
UHTEPIPETUPOBATH MIPOBEACHUS UCIIBITAHUI HOBBIX
SKCHEPUMEHTAIbHbBIE 00pa31oB MPOAYKIIUU C YIE€TOM TPeOOBAHUN TEXHUKH
JTaHHbIE 0€30MacHOCTH

— mpoeccroHanbHbIC
[1K-1 Cnoco6en muianupoBath U | 3-11K-1 3HaTh: npuMeHeHUE METOI0B MaTeMaTHUYECKOTO

IPOBOJUTH (PU3HUYECKHE U
XUMHUYECKHE
9KCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY UX
pe3ysbTaTOB U OLIEHUBATh
HOTPEIIHOCTH, BBIIBUTATh
THITOTE3BI U
yCTaHaBJIMBATh IPAHUIIBI
UX IPUMEHEHHUS,
NPUMEHSTh METOIBI
MaTeMaTHYeCKOro aHaJIn3a
U MOJIETIMPOBAHUA,
TEOPETUYECKOTO H
AKCTIEPUMEHTATBHOTO
UCCIIEI0BaHMS

aHaJm3a,

MOJICITUPOBAHUS U TEOPETUUCCKUX OCHOB JJISI POBEICHUS
Hay4YHO-

HCCIIEI0BATENBCKUX PAOOT M MCTIBITAHUIA

V-IIK-1 ymeTb: BHIIOMHATE GU3NYECKHUE U XUMUYECKUE
SKCIIEPUMEHTaIbHbIE PA0OTHI, MPOBOAUT 000OIIIEHUE U
00paboOTKy WX pe3y/IbTaTOB, OLIEHUBAET IMMOTPEIIHOCTH,
BBIJIBUTAET TUIOTE3bl U YCTAHABIMBAET I'PAHULIBI UX
MIPUMEHEHUS

B-IIK-1 BnageTs MeTOgaM1 OATOTOBKH METOAUUECKOTO
PYKOBOJICTBA T10 TTPOBEICHUIO (PU3HUECKUX H XUMUUYECKUX
SKCIIEPUMEHTOB U HAy4YHO-

HCCTIE0BATENIbCKUX padoT

33[[3‘11’[ BOCIIUTAHUMA, P€AIU3yEMbIC B paMKaX 0CBOCHUA TUCHUIIJIMHbI

Hcnoab30BaHue BOCIIUTATEIbHOTO

BosJieuenue B

Hanpasnenue | Co3nanue ycJjioBHid, N PAa3HOILIAHOBYIO
MOTEeHHAJIA y4eOH O
/menn ol0ecreynBarO KX BHEY4eOHYI0
AUCHHUILINHBI
AeiTeJIbHOCTh
[Ipodeccuona | - popmupoBanue Hcnonp30BaHne BOCIUTATENBHOTO 1.Opranusanus Hay4HO-
JIBHOEC " | KYJIbTYpPbL IIOTE€HIIMaJ1a JUCIIUITIINH MPAKTUICCKUX
TPYLOBOE HCCIIEIOBATENLCKON U | MPO(ECCHOHATBHOTO MOTYJIS ISt KOH(epeHIIM 1 BCTpey
BOCIIUTAHUE VMHKEHEPHOU (hopMUpOBaHUSI UHKEHEPHOTO C BEAYIIUMU

nesarenbHocTH (B16)

MBILLJIEHUS U UHKEHEPHON
KYJBTYpPHI 32 CUET MPAKTUYECKUX
CTYACHYECKUX UCCIIEA0BAHUN

CreruaaIucTaMu
MPEANPUITHI TOpOaa U
BETepaHaMU aTOMHOMN




COBPEMEHHBIX MTPOU3BOCTBEHHBIX OTpaci.

CUCTEM; IPOEKTHOM JIESITENBHOCTH 2. Opranu3zanus u
CTYJIGHTOB T10 pa3paboTKe u MIPOBEICHUE
ONTHUMM3ALMHU TEXHOJIOTHYECKHX MPEIMETHBIX OJTMMITHA]T
CUCTEM, CBS3aHHOM C pelieHueM Y y4acTHe B KOHKypcax
pEAbHBIX MTPOU3BOJICTBEHHBIX npodeccnoHaIbHOTO
3a/1a4; MIPOXOXKIACHHS Yepes MacTepcTBa.
pa3HoOOpa3HbIC UTPOBBIE, 3.Yuactue B
TBOpYECKHUE, (eCTUBAIIbHBIEC (DOPMBI, | €KETOJIHBIX aKIIHIX
TpeOyIoIIHMe aHAIHU3a CII0KHOTO CTYJCHUECKHX
00BbEKTa, MOCTAHOBKH OTHOCUTEIBHO | CTPOMTEIIBHBIX OTPSIOB
HETo NMpeodpa3oBaTeIbHBIX 3aa4

JUTSI IX ONTUMAJILHOTO PEIICHUS.

CTpykTypa u cojep:kaHue Y4eOHOUH TUCUMILTUHBI
JlucuumiuuHa mpenojgaeTcss cTyAeHtaM B 1-oMm, 2-om u 3-em cemecTpax. OOmas
TPYJAOEMKOCTb TUCIUILUIMHBI COCTABIISIET 12 3aueTHBIX eIUHUIIbI, 432 ak. yaca.

Kanenaapubiid mian

Buabl yuyeoHoii
JIesITeJbHOCTH (4ac.) Maken
=
43 g HanmeHoBanue E E Atrecrauus Miﬁ;“
s ft pasaesa/TeMbl & S pasaena 5
=~ ol = =3 ALl
2 P JAHCHUILTHHBI = 5 | = (popma) 12
§ 21 3 2| © pasien
9 d.) ] =% [~ W
®2 = = = | ©
1 cemecTp
1 |1 Kunemarnka maTepuanbHON 40 8 6 4 | 20 YO
touku. Kunematuka
BPAIATEIHHOTO JIBIKCHHS 30
2 Junamuka nocrtymarensHoro | 42 | 10 6 6 | 20
JIBUKECHUS. JnHamuka
BpALATEIbHOI'O IBUKEHHUS.
3 Kosiebanus 1 BOJTHBI 36 8 4 4 | 20 YO
2 |4 CnennanpHas Teopust | 26 6 - 2 | 20 30
OTHOCHTEJIFHOCTH.
Buj npoMexxyTo4HOI aTTecTanuu 9K3aMeH 40
HToro | 144 [ 32 ] 16 | 16 | 80 100
2 cemecTp
3 5 MonekymsipHasi pU3UKa. 34 8 4 2 | 20 T1 30
6 TepMoMHAMUKA. 38 8 4 6 20
7 ONEeKTpOCTaTHKA 36 8 4 4 | 20 T2 30
4 |8 MarnuTHoe 1moie 36 8 4 4 | 20
By npomexyTO4YHOM aTTecTalliy JK3aMEH 40
Hroro 144 [32 |16 |16 |80 100
3 cemecTp
9 BonHoBas onTuka. 26 6 2 2 |10 YO
5 10 TennoBoe H3rydeHwue. 26 4 4 2 |10 30
11 KopnyckynsspHO-BOIHOBOM 11 4 2 2 |10
JTyaJTi3M.




12 OCHOBEI KBaHTOBOH | 23 4 2 2
MCXaHUKH.

10

6 |13 KBanToBast Teopus tBepmoro | 11 4 2 2
Tela.

15

14 OCHOBHI si7IepHON (DU3UKH 11 10 4 6

25

T3

30

Bun npomexyTouHOl arTecTauuu

3auer ¢
OILICHKOH

40

Hroro 144 [32 |16 |16 |

80

100

Conep:xaHue JIEKIIMOHHOTO Kypca

Tema Jexknumn.
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
4acoB

YuebHo-

MeToIuYecKoe
odecmeueHue

1 cemecTp

Kunematnka maTepuaiabHoil Touku. Kiaccubukanust ABYKEHHIA.
Panuyc- Bekrop, TpaekTopus, mnyTb U nepememienue. [IpuHuun
HE3aBUCUMOCTH JIBWKeHHH. CKOpOCTb, YCKOpEHHE U IMyTh IpHU
MOCTYIATEIbHOM JABUKEHUU.

KpuBosuneitHoe jaBu:keHue. [[eHTpOCTpEMHUTENBHOE YCKOpPEHHE.
KunemaTuka BpamaTeabHOrO ABUKEHUS

1,5

3axonnl HeroTona. Bunpe! B3aumonetictsuii. Cuia u Macca. Buasl cui B
Mexanuke. Cuiia rpaBUTAIMOHHOTO TPUTSHKEHUSI, CUJIA TSKECTH M BEC
tena. MMmynbCc Tena M UMMYJIbC CUJIbl. 3aKOH COXPAHEHHUs HUMIIYJbCa
st cucteMbl Ten. Llentp Maccbl cucrtembl Ten. Paborta, MOIIHOCTS,
sHeprus. Kunerndeckass 1 moTeHIMAIbHAS SHEPIrUs. 3aKOH COXPaHEHUS
sHepruu. J{MHAMHKA BpalaTeIbHOrO ABMXKEHHUS. MOMEHT CHJIbI U
MOMEHT UHEPIMHU. 3aKOH COXPaHEHUs] MOMEHTA UMITYJIbCa.

JAvHamMuka BpallaTesbHOrO JABMKEHHS. MOMEHT CUJIBI U MOMEHT
WHEPIUHU. 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIhCa

10

1,5

Konebarenbnoe  aBuwkenwe.  JudpdepenuumanbHoe  ypaBHEHUE
TrapMOHUYECKUX  KOJNeOaHWH  MaTeMaTH4ecKoro, (U3MYECKOro u
OPYKUHHOTO MAasTHUKOB. AMIuIMTyna, ¢asza, 4YacroTa U MEpHOJ
kosiebanuii. BoatHoBoe 1BH:KeHMe. [Ipo1oTbHBIE U MTOTIEPEYHBIE BOJHBI.
VYpaBHenue BosHbL. DazoBas W TPyINmoBas CKOpOCTh. J[JInHA BOJHBI U
yacTtoTa. JHeprus BojHbl. CioxkeHue BojaH. CTOsiuME BOJIHBL.

1,5

IHocTynarsl conenuajbHON TeOpUM OTHOCUTEIbLHOCTH. [loHATHE
untepBaia. CpoiictBa wuHTepBana. IIpeoOpaszoBanust  Jlopenua.
DOWHINITEHHOBCKHUI 3aKoH cioxkeHus ckopocteit. Oddexter CTO.
PensTuBucTCKUE BRIpaXXEHUS ISl SHEPTUU U UMITYJIbCA

1,5

2 ceMmecTp

Mouiekyasipaas  ¢u3uka. Macca u pasMepel Mojekyn. Ywucio
ABoragpo. MWpeanbHbii ra3. TepMoaMHaMHU4ecKuE  IapaMeTpBhl.
VpaBHenne cocrosHuA.  M3omponeccel.  OCHOBHOE — ypaBHEHHE
MOJIEKYJISIDHO-KUHETUUECKON ~ TEOpUM  ra3oB  AJsi  JaBJICHUS.
Pacnpenenenne Makcgenna-bosnbiiMaHa MOJEKYJ rasa 1o CKOPOCTSM.
Uucno creneHeil cBoboabl. PacmpeneneHue sSHEpruM MO CTENEHAM
CBOOOIBI

2,3,6,8

Tepmoaunamuka. | Hawyano TepmoauHamuku. Temora, pabota u

2,3,6,8




BHYTpeHHss »dHeprusd. Ilpumenenne [ Hawasa Kk wM3ompoueccam.
AnabaTHYecKuid U TOJIUTPOTTMYECKUI TIpoliecchl. TemioBas MamvHa u
ee KITJI. [{ukn Kapho.

DJIeKTPOMArHUTHOE B3auMOJAeicTBHE. DICKTPUUCCKUHN 3apsl. 3aKOH
Kynona. [Ipuniun cynepnosuiuu. Teopema ["aycca.

Pabora cun snexkrpocratmueckoro mnois. [lorenmman. CBs3p MEXTy
MOTEHLIMAJIOM U HanpsbkeHHocThio. Teopema [Maycca.

Ilone B BemecrBe. Juanextpuku. MHAYKIMS 3IIEKTPOCTATUYECKOIO
noJis. [IpOBOJHUKK B 3JEKTPOCTATUYECKOM IOJIE. DIEKTPOEMKOCTb.
Konpnencaropbl. OjeMEHTHl  KJIACCMYECKOW 3JIEKTPOHHOW  TEOPHH.
[TocTossHHBIE TOK ¥W  €ro  xapaktepuctuku. 3akoH Oma B
muddepennmanbaoil popme. 3akon OMa UIs HEOJAHOPOIHOTO YUacTKa U
JU1s ToTHOM 1enu. 3akoH Jkoynsa-Jlenua.

2,3,6,8

MarnutHoe moJie. 3akoHbl Ammnepa u buo - CaBapa - Jlammacca.
Teopema o upkyasuu. MaruutHoe noje JBUXKyIIMXcs 3apsinoB. Cuia
Jlopenua. Pabora nepemMerieHuss KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
MarauTHblii MOMEHT. 3aKOH 3JEKTPOMarHUTHOM WMHIYKUMH. SIBIieHHE
camouHAyKuuU. MHAyKTHMBHOCTE. MarHurHoe 1osie B  BEILECTBE.
Knaccudukanus marnetnkoB. DeppomarHeTH3M. DIEKTPOMAarHUTHBIC
KosiebaHus. SIBneHue pezoHaHca.

Cucrema  ypaBHeHmidi  MakcBemia B nuddepeHIUanbHOl U
uHTerpanbHoi popme. [Inockas 3neKTpoMarHuTHas BOJIHA.

2,3,6,8

3 cemecTp

KorepenTHocTs. Wntepdepenuys JIEKTPOMArHUTHBIX BOJIH.
MmuoronyueBass uHTepdepenuus. I[Tpunmun [roiirenca u [roiirenca-
@®penenst, 30Hbl @penens, miomans 30H DpeHens, aMILIUTyAa
BOJTHOBOTO (ppOHTA

JAudpakuus  IEKTPOMATHMTHBIX BOJH HAa  OTBEPCTUH U
nepuoanueckoi crpykrype. Hudpakuus Dpenens m PpayHrodepa.
IMoasipm3anms  3JIeKTPOMAarHWTHLIX BOJH. [lonmspusamus npu
oTpaxxenuu. Yron bprocrepa. Jlucnepcus cBera. DiieMeHTapHas TEOPHs
JUCIIEpCUN

4,7

TenJioBoe u3/1y4YeHHe U ero xapaxkrepucruku. 3akoH Kupxroda ans
TEIUIOBOTO  M3JIy4YeHHsl. OKCHEPUMEHTAlbHbIE 3aKOHbl H3JIY4EHHUS
abCOJIIOTHO YEPHOT'O Tea.

4,7

KBanToBbiii xapaktep u3diaydenusi. @opmyna Ilmanka. W3nyuenue
peanbHbix  Ten.  Doroadpdexr. Onbitel  CroneToBa. YpaBHEHHE
OnnmreitHa st potoadpdexra. Dpdexkr Komnrona. KopmyckymnspHo-
BOJTHOBOW nyanm3Mm. Teopus ne bpoia. MHTepnperanus BOJIHBI-
gacTUllbl. BoaHOBOM makeT. BosiHa BEpOATHOCTH

4,7

Crpoenne aroma. Teopus aroma Bogopona no bopy. CooTHomeHue
HeornpeneneHHocte. Oneparopsl B KBAHTOBOM MEXaHUKE. Y paBHEHUE
IlIpenunrepa. YpasHenue IllpeauHrepa musi aroMa BOJOPOJA.
KBantoBasi Teopuss aroma Bogopona. KsaHntoBwie uwmcna. I[lpuHuumn
[Taymu. IIpocreiimue citydau ABUKEHUS MUKPOYACTHULL: TOTCHIUATIbHBIN
AIUK C OECKOHEYHO BBICOKMMHU CTEHKaMH, MOTEHIUMAIbHBIN SIIUK CO
CTEHKaMHU KOHEYHOU BBICOTBI.

4,7

Kaaccuueckasi Teopusi TeNmJI0eMKOCTH TBEpAbIX Tel. Teopus
Oitamreitna. Konebanust memoukn atomoB. Teopust [leGas. 3oHHas

4,7




CTPYKTYpa JHEPreTUYECKOro CIEKTpa 3JIEKTPOHOB. YpoBeHb Depmu.
Uucnao 3JeKTPOHHBIX COCTOSAHUN B 30HE. 3alOJIHEHUE 30H: METAJUIbI,
JUDJIEKTPUKH, ITOIYIIPOBOIHUKH.

Bujbl painoakTHBHOTO U3JIYyYeHHs. DICMEHTAPHBIC YaCTHUIIBI.
dyHIaMeHTaIbHBIC B3auMoielcTBHs. JlepexT Macc u sHEpTUs CBSI3U
HYKJIOHOB B sijipe. Mojienin CTpOeHHUsI U OCHOBHBIE CBOMCTBA siipa. Buabl
PaaMoaKTHUBHOIO pacnana. KoimuecTBeHHbIC XapaKTEPUCTHKU
pacnaja.

Il'amma-usaydenue. ['amma - kBauThI (poToHb). OOMACTh raMMa-
M3JIy4CHHS Ha IIKaJe JIJTUH 3JIEKTPOMArHUTHBIX BOJH. SnepHbie
MIPOIIECCHI, IPH KOTOPBIX BOZHUKAIOT raMMa — KBAaHThl DHEPIeTHUYCCKUE
CIIEKTpBI FraMMa - KBaHTOB. B3anmoieiicTBHe raMma - KBaHTOB C
BEISCTBOM.

OO0mme cBegeHNs O s1/IePHBIX B3aMMO/1eiiCTBHSIX.

Pa3HOBUAHOCTH SIEPHBIX B3aMMOACHCTBUI. 3allUCh AJIEPHBIX PEAKIIUM.
Knaccudukanus saepHbIX peakiuil. 3aKOHbI COXPAHCHHSI PU SACPHBIX
B3aUMOICUCTBUAX. OCHOBHBIC XapaKTEPUCTUKH SICPHBIX PEAKIIHMA.

10

4,7

IlepeyeHb NPaKTHYECKUX 3AHATHH

HaumeHnoBaHue 3aHATHA. Bcero uacos

Bonpocsl, oTpadaTbiBaeMble HA 3aHATHH.

Y4yeOHo-MeTOaAUY.
ob0ecneueHmne

1 cemecTp

KunemaTtnka. Crucrema oTcuera. MaTepHaana;I TOYKa. 2

AbcomotHO TBepaoe Teio. [1yTs.

[Tepememenue. Ckopoctb. KoMIOHEHThI CKOpOCTH 1O
KOOPAUWHATHBIM OCIM. Breraucnenne HpOfII[GHHOFO IIyTH.
VYckopenne. KOMIIOHEHTBI yCKOPEHUS 0 KOOPIUHATHBIM OCSIM.
TaHreHnuanbHOE U HOPMAIHHOE YCKOPEHHS.

59,10, 11

Bpamenue BOKpPYr HenmoABHAKHON OCH. YTIIOBAsi CKOPOCTb. 2

VYrioBoe yckopeHue. CBsA3b MEXKIY YIIIOBBIMU U JIMHEHHBIMU
CKOPOCTSIMH M YCKOPEHHUSMH.

591011

JAunnamuka maTtepuaiabHoil ToOuku. Bropoli 3akoH HeroToHa 2

KakK ypaBHEHUE ABMKeHUA. HauaneHble ycnoBus. TpeTnii 3aKoH
HrroToHa.

591011

Kuneruueckas 3neprusi. Pabora. Momnocrs. 2

KoHcepBaTuBHBIE 1 HEKOHCEpBAaTUBHBIE CUJIbl. PaboTa cuibl
TSKECTH, CUJIBI yIIpyrocTu. PaboTa ieHTpalibHOM CHJIBI.
[ToTeHumanpHas 3HEPIrys YaCTULIBI BO BHELITHEM I10JI€ CHIIL.
[TonHas MexaHWYyecKasi SHEPIrHsl YaCTHUIIbl. 3aKOH COXpaHEHUs
JHEPTUHU.

591011

I/IMl'[y.]'[LC CUCTEMBbI YaCTHUI. 3akoH COXpaHCHUA UMITYJIbCA. 2

Ientp macc. Coynapenue AByX Teia. AOCOTIOTHO HEYNIPYTUMA
ynap. AGCOIIOTHO YIPYTHil IEHTPAIBHBIA yaap 1apoB.

59,10, 11

KoJse0aTeanHoe IBHKEHHE. 2

OO6mue cBeaeHus o koiebanusax. CBoOO HEBIC KOJIeOaHUs
cucteMbl 0e3 Tpenust. ['apMoHndeckue KoneOanus. AMIUIATY/A,
yacToTa U (haza konebaHus. DHEPrus TaApMOHHUECKOTO
kosebanusi. MaremaTuueckuil ¥ Gpu3nuecKkuii MassTHUKU.

59,10, 11




3aryxarwmmue KoJIeOaHusl. 3aryxaromue KoJIeOaHusI.
Koapdpuument 3aryxanusa. JlorapupMuueckuii JIeKpeMEHT
3aTyxaHus. ATIepuoIUUecKoe JBIKEHUE. ABTOKOJIeOaHMs.
Boiny:xnennble kosedanusi. Pesonanc.

5,9,10,11

JnuHa Tes1a B pa3HbIX cucremMax orcyera. [lpomexyrok
BpPeMEHHN MexXKIy COOBITUSIMM.

CobctBennoe Bpemsi. IHBapHaHTHOCTh HHTEpBaa.
Bpemenumnono6HbIe 1 TPOCTPAHCTBEHHONIOI0OHBIC HHTEPBAIHI.
[IpeoOpa3zoBanme CKOPOCTEH.

PeasituBucTCKME BHIPAKEHUS IS JHEPTHUH M UMITYJIbCA
YaCTHLBL.

[IpeobOpa3zoBanue UMIyJIbCa U SHEPTUH. DHEPTHUS MTOKOSI.
B3anmocBsA3b Macchl v 3HEPrur. YacTuiibl ¢ HyJI€BOM MAaCCOM.
[TonsTHe 0 4-X BEKTOpax B ClIEUAIBHON TEOPUU
OTHOCHUTEJIbHOCTH.

59,10, 11

2 cemecTp

ATOMHO-MOJIEKYJIIPHOE CTPOEHHE BellecTBa.
ATOMHO-MOJIEKYJIIPHOE CTPOEHHUE BellecTBa. Macchl U pazMepsl
Monekyn. OneHka yrcia MOJIeKyI B eAMHUIIE 00beMa U
MEXMOJICKYJIIPHBIX PACCTOSTHUN. DHEPIHs B3aUMOICHCTBUS
MOJIEKYJ KaK ()YHKIIUS PACCTOSIHUSI MEXKAY HUMHU.
Makpockonunueckas cucrema. [logcucrema. Jlunamuyeckuit
MOAXO0/J K ONMMCAHUIO MAKPOCKOIIUYECKON CUCTEMBI.
MukpococTosiHuE (Ha IpUMEPE OJTHOATOMHOIO ra3a).
Makpockonuueckre napaMeTphl: YUCIO0 YacTUll, 00BbEM,
BHYTPEHHSISA SHEPI UL,

59,11

IlepBoe Haua 10 TepMOANHAMUKH.

Buytpennss sHeprus raza. Pabota. KonnuecTBo TEmIoTsl.
DKCrepuMEHTAIbHOE YPaBHEHHE COCTOSIHUS UACATIBLHOTO ra3a.
[Tocrosinnas bonpuMana. CpeHss SHEPrUs MOCTYNATENbHOIO
JBUKEHUS MOJIeKyJ. TeMieparypa u ee pU3NYeCKUil CMBICII.
Yucno creneHel cB00OIbI MHOTOATOMHON MOJIEKYJIbl. DHEPIUs
MHOT0aTOMHOM MOJIEKYJIbI B TAPMOHUYECKOM MPUOIINKEHHUH.
Knaccuuecknii 3aK0H paBHOpacHpeesIEHUs JHEPTUH 110
CTEeNeHsIM cBOOOIbI. TemI0eMKOCTh HIeaIbHOTO Ta3a Mpu
HOCTOSIHHOM 00bEME U MPH IOCTOSTHHOM JIaBJICHUU. Y pPaBHEHUE
aaralaThl UEeabHOTO rasa.

5911

JHTpPONMA ¥ BTOPOE HAYAJI0 TePMOANHAMHUKH.

Makpo- u MukpococTosiHusl. CTaTUCTUUECKUN BEC.
BepositTHOCTHas HHTEpIpeTanus CTAaTUCTUYECKOTO Beca.
OHTpoOIUs U €€ OCHOBHBIE CBOKCTBA. BTOpoe Hayano
TEPMOIANHAMUKHU. CraTtucruueckas HUHTCpIpCTAlliA BTOPOro
Hauasa TepMoJuHaMuKu. [Ipupoaa HeoOpaTUMBIX IPOIIECCOB.
Teopema Hepucra.

5911

®a30Bble pABHOBECHUS M NPEBPALLICHUS.

PaBnoBecue ¢a3. Mcnapenue u konnencamnus. [lnasinenue u
KpucTtayumm3anus. [Tpupanienue SHTpONMU NPy UCTTAPEHUU U
11aBjaeHUU. PaBHOBeCHE KUKOCTH U HACBIILIEHHOTO Tapa.
Kputnueckoe cocrosinue. [lepechiieHHbIN Tap u neperperas
KUAKOCTb. AMopdHbIe Tena. YpaBHenue Knaiinepona-
Knaysuyca. TpoiiHast Touka. [[narpaMma coCTOSIHUA.

5911




DyleKTpHYECKOe MoJie. DICKTPUUECKUH 3apsil. 3aKOH
coxpaHenus 3apsaga. 3akoH Kymnona. HanpsiokeHHOCTD
AIEKTPUUECKOTO M0JisA. [I[pOBOTHUKH B 3JIEKTPUUECKOM IIOJIE.
Pacnpenenenue 3apsiga Ha npoogHuke. [lone BOIM3u
MOBEPXHOCTHU 3apsHKEHHOTO MPOBOJIHUKA. DJIEKTPOCTATUYECKAs
UHAYKIHS. DIEKTPUUECKOE MOJI€ B MOJIOCTH MPOBOJHUKA.
JusnexTpuku B anekTpudeckom node. [onsapuzarus
TURIIEKTPUKOB. BexTop nmosnspusanuu.

59,11

DIeKTPUYECKHUI TOK. DIIEKTPOEMKOCTh YEIMHEHHOTO
npoBojHuka. Konaencaropsl. CoelMHEHHS] KOHACHCATOPOB.
DHeprus 3apsKEHHOr0 MPOBOJAHUKA. DHEPIHsl 3apsyKEHHOTO
KOHJIEHCATOpa. DHEPTrusi CUCTEMbI HETIOJIBUKHBIX TOYCUHBIX
3apsAA0B DHEPrusl AJEKTPOCTATUUECKOTO MO, DIEKTPUIECKUI
TOK. Y CJIOBHE CylllecTBOBaHuUs Toka. Cuiia ToKa, MJI0THOCTb
TOKa. YpaBHEHHUE HENPEPHIBHOCTU. DIEKTPOABUKYIIIAs CUIIA.

59,11

MarnuTtHoe nojie. MarHuTHbIM MOMEHT. BEeKTOp MarHuTHOM
uHAYKIMU. CUsoBble JINHUK MarHuTHoOro noss. [1oTok BekTopa
MarHUTHOM MHIYKIMH. 3aKoH ["aycca Ais MarHUTHOTO MOTOKA B
UHTErpainbHOl u auddepenunansaoit popmax. JlericTeue
MarHUTHOTO TOJIS Ha 3apsHKEHHBIC YaCTUIBI U TOKH. 3aKOH
Awmrnepa. Cuna Jlopenua. KoHTyp ¢ TOKOM B MarHUTHOM TIOJI€.
PaGora cunbl Amnepa. Db dext Xomna.

59,11

DaeKTpoMarHuTHasi mHaAyKnus. 3akon dapazes u mpaBuIIo
Jlenua. BuxpeBoe anekTpuieckoe moiie. 3aKoH
ANIEKTPOMArHUTHOW MHAYKIUH B HHTETPaJIbHOU U
muddepeHanbHoi Gopme. SBeHue 2TEKTPOMAarHUTHON
WH]IYKIMU B TEXHUKE: TOKM DYyKO, MHAYKIUOHHAS [1€Yb,
reHepaTop NepeMeHHOT0 TOKa.

59,11

3 cemecTp

HNureppepennuss  cBera.  KorepeHTHOCTH B OITHKE.
OcymiecTBienue KOT'€pEHTHBIX BOJIH B OMTHKE.
WNurepdepomerprl. CTosure 31€KTpOMarHuTHHIE BOJIHBI.

Judpaxuus csera. [Ipunuun [oirenca-@penens. Audpakius
Openens. Iudppakuus Opaynrodepa. JJudpakunonnas pemierka.
HMoasipuzanus ceera. PacnpocTpaHeHne cBeTa yepes3 rpaHuily
nByx cpen. @opmyiel OpeHens U ClIeICcTBUS U3 HUX.

11,12

TennoBoe wu3ayYeHHe M €ro XapaKTePUCTHKHM. 3aKOH
Kupxroda ans TemnoBoro u3iaydeHus. OKCIEPUMEHTAJIbHbIE
3aKOHBI U3Ty4eHUs1 a0COIIOTHO YEPHOI'O Tea.

11, 12,13

KBanToBblii xapakrep usiaydeHusi. Poroapdexr. YpaBHeHUE
Onnmreitna 1 poroddpdexra. dpdpext Komnrona.

11, 12,14

Crtpoenue aroma. Teopus atoma Bogopoza no bopy.

11, 12,15

YpaBuenne Ilpeaunrepa. IIpocreiimme ciay4an IBUKEHUS
MUKPOUYACTHI]: TOTCHIIUATBHBIN AIUK ¢ OECKOHEYHO BBICOKUMU
CTEHKaMHM, TMOTEHIMAJbHBIA SIIUK CO CTEHKaMH KOHEYHOMU
BBICOTHI.

11,12

OcCHOBHBIC XaPAKTePUCTHKH siiep. DJIEMEHTAPHBIE YaCTHIBI.
@dyHaamMeHTalnbHble B3auMojencTBud. [ledekt macc u sHeprus

11,12




CBA3HU HyKHOHOB B H;[pe. MOI[CHI/I CTpOeHI/ISI N OCHOBHBEIC
CBOIICTBA fAJIpa.

sHAO0TepMHUUecKue peakiuu. [Topor peakiuu.

Buabl PaaN0AKTHBHOIO pacnaja. KonunuectBeHHbIE 2 11, 12
XapaKTepUCTUKU pacnaga. Bunael pacnamoB. OnpeneneHue

SHEPIHH PaCIajioB.

SinepHasi peakuusi. JHeproBblaedeHHe. KaHaibl saepHBIX 2 11, 12
peaKuHii. Knaccudukanus. DK30TEepMHUUECKUE u

Ilepeyennb 1a00paTOPHBIX PadoT

[lepeueHb BBITIOMHSEMBIX KaXIbIM CTYJEHTOM JIaDOpPaTOPHBIX PadOT OMpeAessieTcs

MapIIPyTHBIM JTUCTOM.

Nzyuenne rddexra Xoia B MOTYITPOBOTHUKAX

Tembl 1a00paTopHbIX padoT. Bonpocel, Bceero Yaeno-
oTpadaTbiBaeMble HA JIA00PATOPHOM 3aHATHH 4aCOB METOAMMECKOE
obecneyeHue
1 cemecTp
OnpeneneHre CKOPOCTH TIOJETa MyJIU IMPU IOMOIIM OaJUTUCTHICCKOTO 2 1,5, 25
MasTHHKA
V3yueHre OCHOBHOT'O 3aKOHA BPAIlaTeILHOTO JIBHIKCHHSI 2 1,5,17,25
Omnpenenenre ycKOpeHUs: CBOOOIHOTO MaJIeHus 2 1,5, 25
Dusnyeckuii MasITHUK 2 1,5, 19, 25
MareMaTHuecKuii MasiTHUK 2 1,5, 18, 25
OOOPOTHBI MasTHUK 2 1,5,19, 25
N3mepenue YCKOpEHUS CBOOOIHOTO aJeHus C [IOMOIIBIO 2 1,5, 18, 25
MaTEMaTHYECKOTO MasiTHUKA
M3y4yeHre OCHOBHBIX BUJIOB TPEHUS 2 1,5,25
2 cemecTp
OrnpezneneHne TemI0eMKOCTH KUAKOCTH 2 2,6,23,25
Brruucnenue cpemned JIMHBI CBOOOJHOTO TpoOera MOJIEKYN rasa Io 2 2,6,25
BeJIMYMHE KOdpUIIMEeHTa JTUHAMHUYECKON BA3KOCTU
OrnpesenieHne U3MEHEHUs SHTPOIIMH NPY HArPEBaHUU M TUIABJICHUH OJIOBA 2 2,6,24,25
OrnpeneneHne OTHOLICHHS TEIUIOEMKOCTEH BO3/yXa IPU IMOCTOSTHHOM| 2 2,6,22,25
naBieHUH U 00béMe wMetogoMm Knemana-Jlesopma / OmpeneneHue
MOJIIPHOM MAacChl U TUIOTHOCTH BO3yXa
VHAyKTUBHOCTH KaTYIIKH. 2 3,8 25
OnpeneneHne  TOPU3OHTAIBHOM  COCTaBIAIOIIEH  HANPSKEHHOCTH 2 3,8,25
MarHuTHOTO TIOJIST 3EMJTH.
W3mepenne eMKOCTH ¢ moMolIsio Mocta COTTH. 2 3,8,25
Omnpenenenne eMKOCTH KoHJIeHcaTopa/ OnpeenieHue yaeIbHOTO 2 3,8,25
COMPOTUBIICHUS IPOBOTHUKA
3 cemecTtp
N3yuenns abCOIIOTHO YEPHOTO TeJa 2 4,26, 25
M3ydeHue crekTpa aroMa BOoJopo/ia 2 4,15, 25
W3ydenue BHenTHero Gpotodddexra u onpeneiacHune nocTosHuoi [Inanka 2 4,25, 28
Onpenenenns pe3oHaHCHOro noteHnuana metogoM dpanka u 'epua 2 4, 25,27
W3mepenne TeMneparypbl pacKajJ€HHBIX TeJ C HTOMOUIbI0 ONTHYECKOTO 2 4,, 25,29
MUPOMETPa
OmnpeneneHre yAeIbHOTO 3apsiaa YIEKTPOHA METOAOM MarHeTpoHa / 2 4,25,21




N3yuenne kocMuueckux ayderd / M3yuenne paboOThI CIIMHTHIUIAIIMOHHOTO
CUeTYHKA

4,,25,30

M3ydenue TpekoB yacTull B kamepe Buibcona

4,,25,31,32

3aIlaHl/Iﬂ AJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

BOIIpOCbI AJId CAaMOCTOATEJIBHOI0 U3YUYCHUS, 3a/ITAaHUA

Bcero
4acoB

YuebHo-
MeToIuYecKoe
odecmeyeHue

1 cemecTp

Kunemaruka. Kwunematnka wmarepuanbHOoi Touku. Kiaccudukanus
JBWKECHHUU. Panguyc-BeKTop, TpaekTopus, IyTb M nepeMemieHue. [Ipuanun
HE3aBUCUMOCTH  JBWKEHUW. CKOpOCTb, YCKOpEHHE M NyThb IpH
MOCTYNATEIIbHOM JIBIDKCHUU. Kpuonuneiinoe JIBIKECHUE.
LentpocTpemuTenbHOE YCKOpPEHHE. KunemaTtuka BpalaTeIbHOTO
JIBIDKCHMUSL.

20

1,5,9,10,11

JAunamuka. 3axonsl HeroTona. Bunbel B3ammopeiicTBuil. Cuna u Macca.
Buasl cun B Mmexanuke. Cuia rpaBUTAlIMOHHOTO MPUTSHKEHUSI, CHIIA TSHKECTH
u Bec Tena. CuioBoe nosie. HampskeHHOCTH custoBoro nojis. Mmnyinec tena
Y UMIIYJIbC CUJIbI. 3aKOH COXPAHEHUs UMITYJIbCa Il CUCTeMbI Tell. CUCTEMBI
3aMKHYThIE€ M OTKpbIThIEe. LlenTp maccel cuctemsl Ten. Paborta, MOIIHOCTS,
sHeprus. KuHernueckass M NOTEHIMaNbHAs 3HEPrus. 3aKOH COXPaHEHUS
sHepruu. Teopema o mupkyasiuuu. [loTeHIManbHBIE W BUXPEBBIE IOJIS.
[ToTenuman CcUIIOBOrO MOJSI U €ro CBsA3b C HAMPSKEHHOCTHIO. J[MHamuka
BpallaTeIbHOTO JABWXKEHUA. MOMEHT CHJIbl M MOMEHT MHEpPLUHH. 3aKOH
COXPaHEHUS MOMEHTA UMITYJIbCA.

20

1,5,9,10,11

KoaebdaTeanHoe JABUKEHHE. Huddepenunanbaoe ypaBHEHHUE
rapMOHMYECKHUX KOJeOaHUN MaTeMaTH4ecKoro, Gu3N4ecKoro U Npy>KMHHOTO
MasTHUKOB. AMIUINTY/a, (a3a, yactoTa M nepuoj kKoiaedanuil. 3aryxaromue
koneOanusi.  JlekpemeHnt 3aryxanusa. J{oOpoTHocTh.  BbIHYXIeHHBIC
kosiebanus. Pezonanc. BoiaHoBoe nBmxenue. IIpononbHble M HONEpeUHbIE
BOJIHBL. Y paBHeHUE BOIHBL. Pa30Bast ¥ rpyIIoBas CKOPOCTh. JUIMHA BOJIHEI U
yacTtoTa. JHeprus BojaHbl. CioxkeHue BoiaH. CTosiune BOJIHBI.

20

1,5,9,10,11

IHocTynarel  cneuMaabHOM  TeopuH  OTHOCHTeNbHOCTH. IlonsaTHe
WHTEpBaJa. CgoiicTBa WHTEpBaa. [TpeobpazoBanus Jlopenua.
DOWHINTEHHOBCKUI ~ 3aKOH  cioxkeHus:  ckopocteil. Oddexktsr  CTO.
PensTuBucTCcKue BhIpaXXeHUS ISl SHEPTUU U UMITYJIbCA.

20

1,5,9,10,11

2 cemecTp

Mouaexkyasippas ¢pusuka. Macca u pasmepsl Mosiekya. Yucino ABoraapo.
WneanbHblil ra3. TepMoAMHAMUYECKUE NTapaMeTphl. Y paBHEHUE COCTOSHUS.
N3onponeccel. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU
ra3oB s AasieHus. Pacnpenenenne Makcesuia-bosbliMana MoJIeKyn rasa
no ckopoctsM. Yucino cremneHeid cBoOoibl. Pacmpenenenue sHEpruu 1o
CTETEeHSIM CBOOO/TBI

20

2,3,6,8,9 11

Tepmoaunamuka. [ Hauano TtepmonuHamuku. Temnora, pabota u
BHyTpeHHss »dHeprus. Ilpumenenne [ Havama K M30 Ipoleccam.
AnuabaTtryeckuil U MOJUTPONMYECKHU mporecchl. TeraoBas MallMHA U €e
KITA. Huxn Kapno.

20

2,3,6,8,9 11




DJIeKTPOMAarHUTHOE B3auMMOJAeHCTBHe. DJEKTPUUYECKUN 3apsia. 3aKkoH
Kynona. [Ilpunmun cynepnosunun. Teopema Iaycca. Pabora cun
anekTpocrarndeckoro mnoss. [lorennman. CBsA3b MeXAy NOTEHLMAIOM U
HanpsbkeHHOCThIO. Teopema I'aycca. Ilonme B BemecrBe. JIMAIEKTPUKH.
WHaykuus anexrpocraTuieckoro nosis. [IpoBoaHUKYN B 371€KTPOCTaTUYECKOM
nojie.  OnekTpoeMKocTb. KoHaeHcaropbl. DJEMEHThl  KJIACCHUYECKOMN
JIEKTPOHHOM Teopuu. I10CTOSIHHBIN TOK M €ro XapakTepuCcTUKHU. 3akoH Oma
B nuddepennuansHoi Gopme. 3akon Oma A HEOAHOPOTHOTO Y4acTKa H
JU1s ToTHOM 1enu. 3akoH Jxoyns-Jlenua.

20

2,3,6,8,9 11

MarnutHoe noJie. 3akonsl Amrnepa u buo - Capapa - Jlamnacca. Teopema o
UUPKYJSIMUU. MarautHoe mnosie JIBWKymmxcs 3apanoB. Cuia JlopeHna.
Pabora mepemerieHuss KOHTypa ¢ TOKOM B MarHMTHOM Tojie. MarHUTHBIN
MOMEHT. 3aKOH 3JIEKTPOMarHUTHOM WHAYKIUU. SIBIE€HME CAMOWHIYKLIHH.
WunyktuBHOCT,. MarnutHoe mone B BemectBe.  Kriaccudukarus
MarHetukoB. deppoMarHeTu3M. DJIEKTPOMArHUTHBIE KoyieOaHus. SIBieHue
pe3onanca. Cuctema ypaBHeHuit MakcBenia B nuddepeHInaibHOl 1 HHTe-
rpanpHOi ¢dopme. [lnmockas siexkTpoMarHuTHas BoiiHA. PacrpocTpaHeHue
BoJH. [1Ikana 351eKTpOMarHuTHBIX BOJIH.

20

2,3,6,8,9 11

3 cemecTp

KorepeHTHOCTS. WuTepdepenius 3JIEKTPOMAarHUTHBIX BOJIH.
MmuoronyueBass wuHTepdepenuus. Ilpununun Irolirenca u [rolirenca-
O®penens, 3086l Openens, womanas 30H OpeHensi, aMIUIMTYyAa BOJHOBOTO
dbpoHTa

Judppaknus 3JJeKTPOMArHUTHBIX BOJIH HA OTBEPCTUH U NIEPUOANYECKON
ctpykrype. dudpakuus Openens u Opaynrodepa.

IHonspusanus 3J1eKTPOMArHUTHBIX BOJIH. [loysipu3anys npu oTpakeHNuH.
VYron bprocrepa. Jlucnepcus cBeta. DneMeHTapHas TEOpUs JUCIIEPCUU

10

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

3aKoHBbI TeNJI0BOIr0 U3,ay4eHHus. Buasl nzinydenus. DHepreTuueckue
BCJIIMYHHBI U3JTYYCHU. I/IHTGFpaJIBHI)Ie " CIICKTPAJIbHBIC XapaKTCPUCTUKHU
u3nydeHus. TemioBoe paBHOBECHOE U3ydeHue. McmyckarenbHas 1
norjouiaTeabHas CocOOHOCTH Tea. AGCOIIOTHO YEPHOE TEJ0. 3aKOHbI
TEIJIOBOTO M3IydeHus: 3akoHbl Kupxroda, Credana-bonpiimana u Buna.
®opwmyna Panes-/Ixunca. “Ynprpaduoneronas karacrpoda”. ['umoresa
KBAaHTOB SHEPIHUH.

10

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

KopnyckyisipHO-BOJIHOBOM AyaJM3M B CBETOBBIX siBJeHUAX. PopMyiia
[1nanka u cneacTBUs, BHITEKAIOUINE U3 Hee. SIBIEHNE BHEIIHETO
doroaddexra u ero 3akoHbl. YpaBHeHue DifHmTelHa U1 poTorQdexTa n
€ro 3KCIepHUMEeHTalbHasl IpoBepka. BHyTpenHuit pororpdexr. @oToHsl, UX
sHeprus, Macca 1 umnyisc. dpdexkr Komnrona.

I'unoresa ne bpoinsa 0 IBONCTBEHHON KOPIYCKYJISIPHO-BOJTHOBOW IPUPOJIE
4acTHULl BenlecTsa u ee noArsepxkacHue. (OnsIT leBuccona u [xepmepa).
CaotictBa BosH A€ bpoitnsg. CooTHOIIEHNE HEONPEIETEHHOCTEN
Ieitzenbepra.

10

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

ATOMHBIE CIEKTPBI U UX 3aKoHoMepHOcTH. [TocTosiHHas Punbepra.
O6o6mennas Gopmyna banpmepa. CriekTpaibHbIe TEPMBI.
Kom6unanmonnsiii npuHnun Puiia. Moaens atoma TomcoHa u ee
HEMTPUMEHUMOCTbD JUISI ONTMCAHUS IMHEWYAThIX ONMTHYECKUX CTICKTPOB.
OmnsiTel Pesepdopaa mo paccesauro anbda- gacrun [Inanerapuas Moaens
aToma, ee IpoBepKa u ee HeaocTatku. KBaHToBBIE OCTyNaThl bopa u nx
JKcHepuMeHTallbHOe oaTBepxkaeHue. (OnbiT @panka u ['epua). Teopus
CTpOEHHS BOJIOP01000J00HBIX aTOMOB 110 bopy. Yuer nuxeHus siapa B

10

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




teopuu bopa. MaruutHsle cBolicTBa atoMa B Teopuu bopa. Henocrarku
teopuu bopa.

OcHoBHbIE M0JI0KeHNsI KBAHTOBO# Mexanuku. (BonHoBas ¢pyHKIIU, e 15 4,7
HOPMUPOBKA, CPETHUE 3HAYEHM I, OLIEPATOPbl UMITYJIbCA U SHEPTHH).
BonnoBoe ypasuenue lllpeaunrepa. CrainoHapHoe ypaBHEHUE
[lIpenunrepa. [IpumeHeHre KBAaHTOBOM MEXAHUKH K ITPOCTEUIIMM 3a1a4aM O
CTaIlMOHAPHBIX COCTOSHUAX YacTulbl. (HacTuiia B mpsiMOyroJIbHON
NOTECHUUANBHOU AMe. [IpoX0oXkKaeHNE YaCTULIBI Yepe3 NPAMOYTOJIbHBII
NOTEHIMANBHBINA Oapbep. KoadduiimeHTs! oTpakeHus: ¥ IPO3PavyHOCTH ).
KBaHTOBO-MeXaHHUECKasi TEOPHUS aTOMA. DJIEKTPOH B BOJOPOIOIIOI00HOM
aToMe. DHepreTUUecKHil criekTp anekTpoHa. KBaHTOBbIE yKclia: TJIaBHOE,
OpOUTAILHOE U MAarHUTHOE OpOUTAIILHOE.

OcHOBHbIE XapaKTePUCTHKHU ATOMHBIX siep. 25 4,7
Cocras, cTpykTypa, 0003HaueHus saep. Pazmepsl u ¢popma aaep. Maccosoe
YUCIIO U 3apsAa. XapaKTepUCTUKH HEUTPOHOB U IPOTOHOB. Macca u 3Heprus
cBsA3U. Bunbl sHeprun cBsA3u. DHEPIus CBA3U BCEX HYKJIOHOB. Y J€/IbHAs
SHEPrus CBSI3U. DHEPIUU CBSA3U OT/AEIbHBIX HYKJIOHOB. Dopmya
Baiinzekkepa u ee ananus. pyrue popmyisl ains mace saep. edexr maccbl.
BripakeHue sHepruii cBs3u u AeeKTa Macchl yepe3 AeKPEMEHThI MacChl.
VYcnoBus ycroitunBoctu siaep. CTabuiIbHbIE M HECTaOMIIbHBIE HYKITU/IBI.
Tabnuia HyKIHIOB U € OCHOBHBIE OCOOCHHOCTH.

Aabpa-pacnan. [Ipupona ansda-uactuu. Ilpespaienus saep npu anbda-
pacniane. Dueprus anbda - pacnaga. Pacnpenenenue sHeprun Mexay anbda-
YaCTHULIEH U SIAPOM OTAAYU.

Bera-pacnan. OcHoBHbIE cBolicTBa OeTa-uacTuil. [IpeBpaienus saep npu
Oera-pacnage. DHeprus Oera-pacnaza. Y cloBHs yCTOMUUBOCTH siiEp 110
OTHOIIICHHUIO K OeTa-pacnanay

I'amma-u3iaydenne. ['lamma - kBaHTHI (poToHBI). OOIaCTh TAMMa-U3ITyUSHHS
Ha ILIKaJIe JJIMH 3JIEKTPOMarHUTHBIX BOJIH. SlJIepHbIE MPOIIECCHI, TPU
KOTOPBIX BO3HUKAIOT raMMa — KBaHTbl DHEPreTUYECKUE CIIEKTPHI FraMMa -
KBaHTOB. B3anmojelicTBre raMMa - KBAHTOB C BEIIECTBOM.

OO0mme cBegeHNs O /ICPHBIX B3aHMOJCHCTBHUSIX.

Pa3noBUIHOCTH sIIEPHBIX B3aUMOJICHCTBUN. 3aMUCh SACPHBIX PEaKITHi.
Knaccugukarus siiepHbIx peakiuil. 3aKOHbI COXpaHEHUS IIPU ATEPHBIX
B3auMOecTBUsIX. OCHOBHbBIE XapaKTEPUCTUKH SJEPHBIX PEaKIUil.

PacuerHo-rpajduueckasi padora He NpeIyCMOTPEHa Y4eOHbIM IJIAHOM
KypcoBasi padoTa He mpexycMOTpeHa Y4eOHbIM IJIAHOM

OO0pa3oBaTe/bHbIE TEXHOJIOTHU

[lpn peammzammu  y4eOHOro  Marepuana  Kypca  HCHONB3YIOTCS — Pa3iIMYHBIC
00pazoBaTeNbHble TEXHOJOIWH, CIIOCOOCTBYIOIIME CO3MAHUIO aTMOc(epbl CBOOOIHOW U
TBOPUYECKOM JUCKYCCHM KaK MEXIy TMperojaBaTesieM M CTyJACHTaMH, TaK M B CTYACHUYECKOM
rpynne. llenpto mpu 3TOM siBIsieTCsl BbIpaOOTKAa y CTYACHTOB HABBIKOB M KOMIIETEHIIWH,
MO3BOJISIOIIMX CAMOCTOSITEIBHO BECTH UCCIIEA0BATENILCKYIO U HAYYHO-TIEAarOrHUeCKyto padoTy.

[Tpu u3yueHun AMCUUIITNHBI « PU3UKa» MPUMEHSIIOTCS CIEAYIoIIne 00pa30BaTeIbHbIE
TEXHOJIOTHH:

—KJIaCCUYECKOe JISKIMOHHOE 00YUYEeHHE C HCIOIb30BaHUEM HAIVISTHBIX 1TOCOOUIA;



—IIPOBEJICHUE JIEKIIUN [TPU TOAACPKKE MYJIBTUMENINA;

—IIPOBEJICHNE NPAKTUYECKUX 3aHATUN C PEIICHHEM IIPUMEPOB Y JOCKH, a TAKXKeE IpHU
HNOJJIEP)KKE  MYJbTHUMEIUA, CaMOCTOATENbHOE pelIeHHe 3ajad  oOyyarouuMHcCs B
IPUCYTCTBUH NIPENOJABATEIIS;

—TPOOJIEMHBIN MTOAXO];

—pa3HOYpPOBHEBOE O0YUYEHHUE;

—CaMOCTOSITENIbHOE M3yYeHUE AMCUUIUIMHBI OOyYaIOUIMMUCS MPU MOMOIIM Y4eOHBIX
[IEYATHBIX U MIEKTPOHHBIX U3/IaHUN;

—MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMM — B HMHCTUTYTE HMEIOTCS
CHELMAIM3UPOBAHHBIE TOMEIICHUs JUIsI CaMOCTOSITENIbHOM paboThl, 000pydOBaHHBIE
NEPCOHAIBHBIMU KOMIIBIOTEpAMHU C BBIXOAOM B MHTEpHET M C IOCTYNIOM K 3JIEKTPOHHO-
OMOINOTEYHON CUCTEME;

—METOJMYECKHE YKa3aHWs (B TOM YHCIE B 3JIEKTPOHHOW (hopMe) MO pa3IuvyHbIM
paszenaM IUCHUILIMHBIL.

CamocrosiTenbHass ~ paboTa  CTYAEHTOB  NPOBOJUTCS  MOJ ~ PYKOBOJCTBOM
IIperoAaBaTeie, ¢ OKa3aHUEM KOHCYJIbTAllMi U MOMOILHU IIPU MOATOTOBKE K KOHTPOJIBHBIM
paboTam, BHIIIOJHEHUH IOMAIIHUX 3a/laHuH.

B xauecTBe caMOCTOSITEIILHOM PabOoThl HCHOIB3YETCSl CAMOCTOATENILHOE N3yUEHUE OHJIalH-
KypcoB «Dusuka B onbitax. Hacte 1. Mexanukay, «®Pusnka B onbiTax. Yacts 2. MonekynsapHas
¢uzukay, «dPusnka B omnbitaXx. Yacte 3. DJIEKTPUUYECTBO M MarHeTusM», «Pu3uKa B OIbITaX.
Yactsb 4. Ontuka u BoJHb, «Du3nka B onbiTax. Yacts 1. ATomHast pu3nkay.

DoH/ OLICHOYHBIX CPEICTB
@OHJT OIICHOYHBIX CPEACTB MO MUCIMIUIMHE OO0ECIeUYnBAET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJbTaTOB 00yueHHs (KOMIETCHIMH W WX WHIUKATOPOB) MOCPEIACTBOM
MEpOMPUSATUNA TEKYIIETO, PyOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJISI O JTUCIUILIUHE.
CBsi3b MEX1y (POpMHUPYEMBIMU KOMIIETEHIIUAMHU U (pOpMaMU KOHTPOJISI UX OCBOCHUS
MPEACTABIICHA B CIEAYIONIEH TabIuIe:

Haumenosanue
Ne Kon n HauMeHoBaHME MHAMKATOpA HanmenoBanue
KOHTPOJIUPYEMBIX .
n/n JOCTUKEHHS KOMIIETEHIUN OLICHOYHOT'O CPEJICTBA
pa3enoB (TeMbl)
1 cemectp

BxoaHOM KOHTPOJIb

Bomnpocsl BXOgHOTO
KOHTPOJIs (YCTHO)
ATTecranus pas3ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHO¥M KOHTPOJIb

1 Pasnen 1, 2 3-VK-1, V-YK-1, B-YK-1, V-VYKE-1, [IpakTrueckue 3aHgaTHs
B-VKE-1, 3-YKE-1, V-YKII-3, B- Brinonnenue nabopaTopHbIx
VKII-3, 3- YKII-3, 3-OI1K-1, pabor
¥Y-OIIK-1, B-OIIK-1, 3-OTIIK-2, VYcrHbIl onpoc B hopme
V-0OIIK-2, B-OIIK-2, 3-T1K-1, cobeceoBaHus.

VY-TIK-1, B-IIK-1, B16
IIpomexxyrounas arrecranus




1 | Okx3ameH

3-VK-1, V-VK-1, B-YK-1, V-YKE-1,

B-VKE-1, 3-VKE-1, ¥V-YKII-3, B-
YKII-3, 3- YKII-3, 3-OIIK-1,
VY-OIIK-1, B-OIIK-1, 3-OIIK-2,
¥-OIIK-2, B-OIIK-2, 3-TIK-1,
V-IIK-1, B-IIK-1, B16

Bomnpocsl k 3x3amMeny
(ycTHO)

2 cemecTp

2 Pasgen 3, 4

3-VK-1, V-VK-1, B-YK-1, V-VKE-1,

B-VKE-1, 3-YVKE-1, V-YKII-3, B-
VKII-3, 3- YKII-3, 3-OIIK-1,
V¥-OIIK-1, B-OIIK-1, 3-OIIK-2,
¥-0OIIK-2, B-OIIK-2, 3-11K-1,
VY-TIK-1, B-TIIK-1, B16

[IpakTrueckue 3aHATHS
Brinonnenue
1ab0paTopHEIX paboT
YcTHBINM onpoc B TecTa.

[IpomexxyTouHas arrectauus

1 | Dx3ameH

3-VK-1, V-VK-1, B-YK-1, V-YKE-1,

B-VKE-1, 3-YKE-1, ¥V-YKII-3, B-
YKII-3, 3- YKII-3, 3-OIIK-1,
V-OIIK-1, B-OIIK-1, 3-OIIK-2,
V¥-OIIK-2, B-OIIK-2, 3-T1K-1,
V-1IK-1, B-IIK-1, B16

Bompocsl k 3k3aMeHy
(ycTHO)

3 cemectp

2 Pasmen 5, 6

3-VK-1, V-VK-1, B-YK-1, V-VKE-1,

B-YKE-1, 3-YKE-1, Y-VKII-3, B-
VKII-3, 3- VKII-3, 3-OIK-1,
V-OIIK-1, B-OIK-1, 3-OIK-2,
V-OIIK-2, B-OITK-2, 3-TIK-1,
V-TIK-1, B-TIK-1, B16

[IpakTrueckue 3aHATHS
Brimonxenue
n1abopaTopHEIX paboT
Omnpoc B popme
cobeceroBaHUs U
TECTUPOBAHUS .

[IpomexxyTouHas arrectanus

1 | 3auer c OLIEHKOH

3-VK-1, V-VK-1, B-YK-1, V-YKE-1,

B-VKE-1, 3-YKE-1, V-YKII-3, B-
YKII-3, 3- YKII-3, 3-OIIK-1,
VY-OIIK-1, B-OIIK-1, 3-OIIK-2,
V¥-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-TIIK-1, B16

Bompocsr k 3adeTy (YCTHO)

BxoaHoil KOHTPOJIb TIpeIHA3HAYEH JIJIs1 BBISIBIICHUS MPOOEIOB B 3HAHUAX CTYJICHTOB U
TOTOBHOCTH HUX K MOJYYECHHIO HOBBIX 3HAaHUM. OLIECHOYHBIE CPEACTBA ISl BXOJHOTO KOHTPOJIS
MPEACTABIISIOT COOOM BOMPOCHI, KOTOPHIE 3a/IaI0TCS CTYJEHTaM B YCTHOM (hopme.

Bonpocsl k codece10BaAHUIO

1.Bekrop. CnoxxeHue BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha YUCIIO.

2.Ilpoeknus BekTopa Ha 0Ch. OCHOBHBIE TEOPEMBI O MPOESKITUSX.

3.CkansipHoe MPOU3BEICHUE IBYX BEKTOPOB.

4. BEeKTOpHOE MPOU3BEJECHUE JIBYX BEKTOPOB.

S.IIpssmoyronbHas AekapToBa cuctema kKoopauHart. [lonsipHasi cuctemMa KOOpAMHAT.
[Hunuaapuyeckas cucrtema koopauHat. GopMyIibl HEPEX0AA OT OAHOM CUCTEMBI KOOPAUHAT
K IpYyTOM.

6./leiicTBUs Hal BEKTOpaMU, 3aIaHHBIMU CBOMMHU KOOPJIMHATAMM.



7.Cuctema orcueta. [IoHsITHE CKOPOCTH M YCKOPEHUS TOUKH.
8.YrioBas CKOpOCTh U YIJI0BOE YCKOPEHHUE TBEPJIOTO Tea.
9.Ilepgsrit 3akoH HetoToHA. MHEpInaabpHbIe CHCTEMBI OTCUETA.
10.Btopoii 3akoH HetoToHa. THEpTHOCTH MaTepraIbHBIX TEI.
11.Tpetuii 3akon HproToHa.

12.HeunepuuanbHbie cucTeMbl oTcueTa. CHIIbI HHEPIIHH.
13.3akoH BcemupHOTo TAroteHus. Cuia TSKECTH U BEC Tela.
14 . Tpenue. Cuna tpenus. 3akoH AMoHTOoHa-KynoHa.

IIkaJia oueHUBaHUs 00y4YAOLIETOCH HA BXOAHOM KOHTPOJIE

bansbl
TpeOoBaHMsl K 3HAHUSIM, YMEHUSIM U HABBIKAM 00y4ar01Ierocs peiiTUHTOBOM
OlIEHKH
OOyyaromuiicss OTJIMYHO BJIa/IeeT OCHOBHBIMHU MOHSTUSMH MAaT€MaTUKH, (PU3UKH, 5

HauepTaTeIbHOW T€OMETPHH U MH)KEHEPHOU TpayKy, 3HAET U YMEET MPUMEHSThH
OCHOBHBIE (DOPMYJIBI ¥ 3aKOHBI, MOJKET pelIaTh HECTAHIAPTHBIC 3a/IaUH.
OOyuaromuiicss XOpoIIo BIafeeT OOJbIIeH YacThbl0O OCHOBHBIX TOHSTHI 2-4
MaTeMaTuKd, (U3MKH, HauyepTaTeIbHOW TEOMETPUM U HWHKEHEPHOU Tpaduku,
3HACT U YMCCT NPHUMCHATHL OCHOBHBIC (bOPMy.]H)I 1 3aKOHBI, BJIaACCT MGTOILHKOP’I
pelleHus TUMIOBBIX 3a/1a4.

OOyyaromuiicss HMMeEET YAOBJIETBOPUTENIbHBIA YypOBEHb 3HAHUA MATEMaTUKH, 1
¢bu3KKY, HaYepPTATEIbHOM T'€OMETPUN M WHKEHEPHOU TpaduKH, 3HAET OCHOBHBIC
(bopMyJIBI M 3aKOHBI, CITIOCOOCH pelIaTh MPOCTEHIIINE 3aJaUH.

OOyyaromuiicss MPaKTUYECKH HE OBIIAJeNl 3HAYUTEIbHOM YacThbIO MPOTrPAMMHOIO 0
Marcpurajia 1 HEC BJIAJACCT BaKHEUIITNMU HHCTPYMCHTAMU MAaTCMAaTUKH, (1)I/I3I/IKI/I u
HAYepTATENbHON T'eOMETPUM U WHXKEHEPHON rpaduku, HE yMEeT peliarh Jaxke
TUITIOBBIX 3aJ1a4.

Tekymuidi KOHTPOJb — 3TO HENPEPBIBHO OCYIIECTBISIEMBI MOHHUTOPUHI YPOBHS

YCBOEHUSI 3HAHUU W (HOPMHUPOBAHUS YMEHUN M HABBIKOB B TE€YEHHE ceMmecTpa. Tekyuui
KOHTPOJIb 3HAaHWW, YMEHUW M HAaBBIKOB CTYJICHTOB OCYIIECTBIISIETCS B XOJ€ YYEOHBIX
(ayoIuTOpHBIX) 3aHATHH, MPOBOAMMBIX MO pacnucanuio. dopmMaMu TEKyHIEro KOHTPOJIS
SBJISIIOTCS BBIMOJIHEHUE KOHTPOJIBHBIX padOT, cJaud OTYETOB IO JIaOOpaTOPHBIM paboTaM U
JOMAIIHUX 3a1aHNM.

B xadecTBe OLIEHOYHOI'O CPEACTBA ATTECTALMU Pa3eiia UCIIONIb3YIOTCS YCTHBIM OIPOC,
UTOTOBas KOHTPOJIbHAs padoTa.

Jns mpoMeKyTOYHOM aTTecTaluu MPEeIyCMOTPEHBI SK3aMEHALMOHHBIE BONPOCHI U
MIPAKTUYECKUE 3aJaHUS.

OueHoyHble cpeacTBa ISl TEKYLIEro KOHTPOJIS
1 cemecTp
Bomnpocsl k codecenoBanuio no pasaeay 1

1. CxopocTts. E€ KOMIIOHEHTHI IO JAEKAapTOBBIM KOOPAMHATHBIM OCSIM. BprunciieHne
IIPOMICHHOTO ITYTH.

2. Yckopenue. Ero KOMIOHEHTHI 10 1€KapTOBBIM KOOPAUHATHBIM OCSIM.

3. TanreHuuaibHOE, HOPMAIBHOE U TIOJIHOE YCKOPEHHUSI.



4. YrioBasi CKOPOCTb U yIJIOBOE yckopeHue. CBsi3b MEXy YIIOBBIMH U JIMHEHHBIMU
CKOPOCTSIMU U YCKOPEHHSIMU.

5. Ipunmun otHocuTenpbHOCTH ["anunes. [IpeoopazoBanus ["anmes.

6. 3akonbl HetoToHa. ["paHuIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

7. 3axoH Kynona. Cuna JlopeHiia (MarHuTHasi Cuia).

8. Cunel Tpenust. Cyxoe U BSI3KOE TPEeHHE.

9. Cuna 1spxectd U Bec. TOUKH MPUTIOKEHUS CHJT.

10. IlepBas 1 BTOpasi KOCMHYECKHE CKOPOCTH.

11. PaGora 1 momHocTh. PaboTa EHTpaIbHBIX CUJI M CUJT OTHOPOIHOTO CHIJIOBOT'O TTOJIS.

12. TloTeHuManbHas SHEPTUs YaCTULIBI BO BHEIIHEM MOJIE CHIL

13. TlorenuuanbHas sHeprus 1e(OPMUPOBAHHON MPY>KUHBI.

14. 3aKoH cOXpaHEHUs SHEPTUU [T YaCTHULIbI ABMKYILEICS B KOHCEPBATUBHOM I10JI€ CHJL.

15. CBs13b MeX Iy NOTEHUMATBHON SHEPTHEN U CHUITOM.

16. [loTreHnmanebHass sSMa W TOTEHIMAIBHBIM Oapbep. YCIOBUS PaBHOBECHS
MEXaHUYECKON CHCTEMBI.

17. Kunernyeckass sHEprus MaTepUaTbHOM TOUYKH U CUCTEMbI MATEPUATIBHBIX TOUYEK.

18. TloteHunanbHas SHEPTUsl B3aUMOJICHCTBUA.

19. DHeprus rpaBUTAIMOHHOTO B3aUMOJICHCTBUS JBYX MAaT€pUAIbHBIX TOUEK.

20. 3aK0oH COXpaHEHHS SHEPTUH JUTSl CHCTEMbI B3aUMOJICHCTBYIOIINX MAaTePUATIbHBIX TOUCK.

21. TToHast MEXaHWYECKasi SHEPTHS 3aMKHYTOW CHCTEMBI MaTEPHUAITLHBIX TOYCK.

IlIkaja oueHUBaHUA 00Y4YAIOLIEr0CsH HA co0ecel0BaHUM 10 pa3aeny 1

Bbanabl
YpoBeHb 0CBOCHHMSI MaTepHUaJia pedTHHIOBOM
OIleHKH
Teopernueckoe coaepkaHue TUCHUILIMHBI OCBOEHO TMOJIHOCTHIO, 0€3 MpoOeIoB, 13-15

HEOOXOIUMBbIE TMPAKTUYECKHE HAaBBIKM pa0OTHl C MaTepuajgoM IOJHOCTHIO
chopmupoBanbl. OOydYarONIMICS HCUYEPNBIBAIOIIE, TOCIEIOBATEIHHO, YETKO U
JIOTUYECKH CTPOWHO H3JIaraeT Marepuall, yMeeT TECHO YBS3bIBaThb TEOPUI0 C
HpaKTHKOﬁ, BJIaACCT PASHOCTOPOHHUMHU HABBIKAMHU HW IIpHUEMaMH BBIIIOJIHCHUA
MPAKTUYECKUX 3a/lad, IpUYEeM HE 3aTPyJIHSAETCS C OTBETOM MpPH BUIOU3MEHEHUU
3aJJaHuH.

TeopeTnueckoe coaep)kaHue IUCIHUILUIUHBI OCBOCHO MPAKTUYECKH TMOJIHOCTHIO, 10-13
oOyJaromuiicss TPaMOTHO W IO CYIIECTBY H3JlaraeT MaTepwall, He JOITycKas
CYIIIECTBEHHBIX HETOYHOCTEH, MPABUILHO MPUMEHSET TEOPETUUYECKHE MOJOKEHUS
npu peIICHUU MPAKTHYCCKHUX BOIPOCOB MW 3aJad, BJIAACCT H€O6XO)II/IMI>IMI/I
HABBIKAMU ¥ IPUEMAMH UX BBIIOJTHEHHUS.

Teopernueckoe conepkaHUE UCHMUIUIMHBI OCBOEHO YacCTUYHO, OOYyYaromuucs 9-10
MMEeT 3HAaHMS TOJBKO OCHOBHOTO Marepuana, JOMYCKAeT HETOYHOCTH,
HEAOCTATOYHO MIpaBUJILHBIE (bopMyIHpPOBKH, HapylIeHus JIOTHYECKOU

MOCNIEIOBATEIHHOCTH B U3JIOKEHWW MaTepuana, HO mpobdensl HE HOCAT
CYIIECTBEHHOTO XapakTepa, HEOOXOIWMBbIE TMPAKTUYECKHEe HAaBBIKA padOTHl C
OCBOGHHBIM MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OJHAKO OOYYarOIIMIACS
VCTIBITBIBACT 3aTPYAHEHUS IPU PEIICHUU MTPAKTUYECKUX 3a/1a4.

Teopernueckoe coaepKaHWE AUCHUIUIMHBI OCBOCHO YACTHYHO, OOydaromuics 0-8
JIOTTyCKAaeT CYIIECTBEHHBIC OMMOKHU, HE BHUAWT B3aMMOCBSI3H TEOPUH C MPAKTUKOM,
HEOOXOUMBbIC TPAKTUYECKHUE HABBIKU padOTHI HE cHOpPMHPOBAHBI, OOIBITMHCTBO
MPETYCMOTPEHHBIX pabodeil mporpaMMoi JUCIHUIUIMHBI YY9eOHBIX 3aJaHuN He
BHIMOJTHEHO. HeoOxoauma OMOTHUTENbHAsT caMocCTosiTeNbHAs paboTa HaX




| MaTepuaoM Kypca. |
VYcBoeHre 3HaHMI HA MPAKTHUYECKUX 3aHATUAX MO TeMaM paziena 1 mposepsercs Ha

KOHTPOJIbHOHM paboTe 1o pa3feny.

TunoBasi KOHTpPoJIbHAsA padoTa no pasaeay Nel
Bapuanrt 1

m

1.bonbmioi Opycok Macchl " JIEKHUT Ha IIAJKOW TOPU30HTAIBHON MIIOCKOCTH, IO

KOTOpPOI OH MOKET JIBUraThcs 0e3 Tpenus. Ha Opycke JexuT MajJeHbKHU OpYyCOK MacChl

m.. KoapdumueHnt TpeHuss MeXAy MaleHbKUM M OoJbIuM Opyckamu paBeH k. K
00JbIIOMY OpYCKYy B TOPHM30HTAJILHOM HampaBjieHuH mpuiokeHa cuia F. Ilpu kaxom
npeeIbHOM 3HaYeHUH Cuilbl F ManeHbkuii OpyCOK HauyMHAET CKOJB3UTh MO OOIBIIOMY
Opycky?

2. BepeBka mmunoit L=20 M mepeOpoieHa uyepe3 00k. B HayanbHBIA MOMEHT
BEpPEBKA BUCUT CUMMETPUYHO U ITOKOUTCS, a 3aTEM, B PE3YyJIbTaTE€ HE3HAYUTEIBHOIO TOJIYKA
HAaYMHAET JBUTAThCA MO OJOKy. byaer nu aBuxkeHue paBHOMEpHO yckopeHHbIM? KakoBa
CKOPOCTb BEPEBKM B MOMEHT CXOXAEHHUsS ee ¢ Ojoka. Maccoil 010Ka M TPEHUEM B OCHU
npeHedpeus. Paguyc 0510ka cunTaTth MallbIM MO CPaBHEHUIO C JJIMHOW BepeBKU. BepeBka
HEpacTsHKUMA.

3. bpycok maccel m=2,0 Kr MENJIEHHO NOJHSJIA MO IIEPOXOBATOM HAKIOHHOMU
IJIOCKOCTH Ha BbIcOTy h=51 cM mpu nmomMoiy HUTH, NapajuledbHOM 3TON mockocTH. [Ipu
sToM coBepimid padoty A=16,0 /Ix. Ha Beicore h HuTh ornmyctunun. Haiitu ckopocTb
Opycka, TOCTUTIIETO MEPBOHAYAIBHOTO TIOJI0KEHUSI.

Bapuanrt 2.

1.C camouiera, aeTsero co ckopocteto 720 km/4, otaensiercs teno. Halitu paauyc
KPUBHM3HbI TPAaGKTOPUU B TOYKE, B KOTOPOM OHO OyJeT dYepe3 S5 ceKk mocie Havaia
nBrkeHus. COpoTHUBIIEHHEM BO3AyXa MPeHEeOpeYb.

2. HemozBHOE AIp0 aTOMa pachaaeTcsl Ha JBe 9acTH, MacChl KOTOPBIX " u M:, a
oO1rast KHHeTH4YecKas YHeprus yacteil E. Onpenenuts CKOPOCTH OCKOIKOB Y+ 1 Vz .
3. T'opu3oHTanpHO JeTsAmas IyJds Maccoll m mnomajgaeT B JIEPEBSIHHBIM wIap,

JeXaluii Ha Tosty U npoOuBaeT ero. Omnpeaenuts dHeprur0 W, mepemieaniyo B TEIlo,

Vi, CKOpOCTh Mocie BbUIeTa ':, macca mapa M. Tpenue

€CJIM HavaJlbHasi CKOPOCTh ITYJIH
MEX/Ty TI0JIOM U IIIapOM OTCYTCTBYET, TPACKTOPHSI ITYJIM MTPOXOIUT Uepe3 IICHTP Iapa.

[lo pa3neny B pamkax JgabOpaTOPHOTO MPAKTUKyMa CTYJIEHT BBINONHSAET 4
nabopaTtopHbie pabOTHI U3 MEPEUHS J1a00PATOPHBIX padoT.

Tpe0oBaHuA K BHINOJHEHHUIO JIA0OPATOPHBIX PadoT

JlaGopaTopHBIil TPAKTUKYM BBITIOJTHSIETCS B COOTBETCTBUH C TPA(PUKOM BBHITTOTHCHHS
nabopaTopHbIX padot. O0BeM 1a00PaTOPHOTO MPAKTUKYMA M0 TUCHIUTUINHE COCTaBIseT 16
4acoB, CTYJEHTHI BBIMOIHSIOT 6 maboparopHbix pabor. Kaxknmas nmabopartopHas pabota
BBHITIONHSETCSl OpuragaMu B cocTaBe He Oosiee ABYX CTyneHTOB. Ha mepBoM, BBOJHOM

3aHATHHA A0 CTYACHTOB JOBOAUTCA COACPIKAHHUC U KaHCHHapHBIﬁ II1adH IIPOBCACHUA



NPaKTUKyMa, YKa3bIBA€TCS YMUCIO O0aioB, KOTOPOE€ MOXKET HaOpaTh CTYAEHT IMpHU
BBITIOJIHEHUU J1a00paTOPHOro MPaKTHKymMa B COOTBETCTBUM C JCHCTBYIOUIEH B BY3€
perTuHroBot cucremoirt co 100-0amapbHOM MIKATOW OIEHOK, IPOBOJUTCS MHCTPYKTAX IO
TEXHUKE 0OE€30MacCHOCTH MPH BBIIOJIHEHUH PaboOT ¢ 0GOpMIIEHHEM B COOTBETCTBYIOIIEM
KypHazne. Ha aTom ke 3aHsATUM NpenofaBaTeilb BbIIAET 3aJlaHue K MEPBOM J1abOpaTOpHO
pabote. CTyaeHTBI 3HAKOMSTCS C TEOpUEH, MOMy4yaroT JOMYCK K JlabopaTopHOU paboTe u
MPUCTYNAKOT K €€ BBINOJHECHUI0. Ha BTOPOM 3aHATHM CTYAEHTHI BBIIOJIHSIOT MNEPBYIO
nabopatopHyto pabory. Ha TperbeMm 3aHATUM CTYIEHTHI BBINOJHSAIOT BTOPYIO
1abopaTopHy0 paboTy M OCYHIECTBISIOT 3aIIUTY MEPBOM J1a0OpaTOpHOM pabOTHI U T.1.
HToroBoe 3aHsaTHE 3aBepIIaeT J1a00OPATOPHBIN MPAKTUKYM B IEJIOM.

[lepen xaxmoi sabopaTOpHOM pabOTOW CTYACHT CHAET KPaTKHM KOJUIOKBHUYM,
OTPaXAIOMU YpPOBEHb TNPEIBAPUTEITHLHON TIMOATOTOBKH K  BBIIOJHCHUIO PaOOTHI.
KomnokBuym npoBoAUTCS B BUAE YCTHOTO COOECEI0OBAHNUS C MTPEMNO/IaBATEIIEM.

B nporuecce BeinosiHeHUST pabOTHI CTYACHT:

M3Y4YaeT IO JUTEPATYPHBIM TAHHBIM MMAPAMETPHI U XapaKTEPUCTUKU UCCIEAYEMOTO
npubopa, oOpamas ocoboe BHHMaHME Ha TNPENETbHO HAKCIUTyaTallMOHHBIC
MapaMeTphbl;

- COCTaBJISIET IUIAH TMPOBEICHUS SKCIIEPUMEHTA, OLICHUBAET MHTEpPBAT W3MEHEHHS
M3MEPSEMbIX BEJIMUMH, BHIOMPACT KOJUUYECTBO XAPAKTEPUCTHUK, MOJICKAIIUX U3MEPEHUIO
Y YKCIIO0 TOYEK Ha KPUBBIX, oOpaias oco00e BHUMaHUE Ha BO3MOXHbIE HE MOHOTOHHOCTHU
B UX XOJ€, COIJIacyeT IUIaH padOThI C MPENoAaBaTeNeM;

- U3y4aeT HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, COOMpAET (€CIHM HYKHO) U3MEPUTEIb-

HYIO CXEMY, 3HAKOMUTCS C IPAaBUJIaMU JKCILUTyaTalluy BCEX €€ DIIEMEHTOB;

- TOTOBHUT YCTAaHOBKY K paboTe M POBEPSAET MPaBUILHOCTH MOJATOTOBKH Y TIPETo/ia-

BaTeJI;

- BKJIIOYAET HY>KHbIC MPUOOPHI U BHIMOJIHSET 3allJIaHUPOBAHHBIA 00bEM U3MEPEHUH,

oOpaiiasi BHUMaHKHE Ha BOCIIPOU3BOJAMMOCTD pe3yJIbTaToB. Bee skcrepumMeHTanbHbIe
JaHHBbIE U TTOKa3aHus MPUOOPOB 3aHOCSTCS B pabOUMii )KypHAT;

- IPOBOJMUT  TPEABAPUTENBbHYI0O 00pabOTKYy pe3yJbTaTOB  ASKCHEPUMEHTa H
CPaBHMBAaET MX C OXHIAEMbIMU 3HAuYCHUSAMU. [IpeabsBIseT MONMYYEHHbIE JaHHBIE
IIPETI01aBaTEIO;

- BBIKJIFOYAET YCTAHOBKY U CHAET €€ MPENOAABATEIO.

Bce nannble, monMydeHHBIE B X0/€ pPaOOTHI, 3aMHMCHIBAIOTCA B  pabOUMii
nabopaTopHblil kypHai. Pabounii >xypHan mo J1abopaTOpHOMY MNPAKTUKYMY BEAETCS B
OTIEIIbHOM TETPAIH.

[To xaxxmoit 1abopaTopHOl padoTe B )KypHaJT 3aHOCATCS:

- Ha3BaHUE PabOTHI;

- 33/IaHKE HA BBITOJTHEHUE PaOOTHI;

- IJ1aH PaboTHI;

- CXeMa YCTaHOBKU,;

- TEpPBUYHBIC SKCIEPUMEHTAJIbHBIC JaHHbIE B BHUJAE Tabmui 0e3 Kakux-JIubo



NepPecUeToB UM NMPeoOpa3oBaHui;

- pe3ynbTaThl MpeABAPUTEIILHON 00paOOTKH TaHHBIX B 00bEME, HEOOXOIUMOM IS
OTPENIEIICHNS UX MOJHOTHI U HAJIE)KHOCTH.

[To okoHuaHuu pabOThI TAOOPATOPHBIN >KypHA MOANUCHIBACTCS MPENOAABATEIEM.

[To utoram kaxmoil 1abopaTopHO pabOThl OHOPMIISETCS OTUYET, KOTOPBIN CHAaeTCA
MIPENOIaBATEI0 HA CIAEAYIOIIEM ITOCIIE BBIMOIHEHUS JaHHOW paOdOThI 3aHATHU.

OTyeT JOJIKEH BKIIOYATh:

- KpaTKO€ TEOPETUYECKOE BBEIAECHUE, OTPAKAIOLIEE YCTPOMCTBO, MPUHIUIT AEHCTBUS
Y Ha3HaYeHUE UCCIeyeMOoro npudopa;

- 33/IaHKME HA BBIOJIHEHUE pabOThI;

- IUIaH NPOBEICHUS DKCIIEPUMEHTA;

- CXEMY YCTaHOBKH M €€ KPaTKO€ OIMCAHUE;

- pe3ynbTaThl U UX OOCYKJEHHE, B TOM YHCJIE aHAJIU3 OTPEIIHOCTH IKCIIEPUMEHTA,
METOJIMKY 00pabOTKH PE3yIbTaTOB,

-TEOPETUYECKUE pPacueThl, AHAJIW3 TOJYYEHHBIX JaHHBIX M CpaBHEHHE HX C
JTUTEPATyPHBIMU;

- BBIBOJBI,

- CIIUCOK HCIIOJIb30BAHHOM JIUTEPATYPHI.

Paznea 2
Bonpocsl k codece10BaHUIO IO pa3aery 2

1.3aK0H COXpaHEHHs] UMITYJIbCa CUCTEMBI B3aMMOJICHCTBYIOIMX YyacTull. Cuctema
LIEHTpa Macc.

2.11enTp Macc. [IBmkeHue 1eHTpa Macc CUCTEMbl MaTePHAIbHBIX TOYEK.

3.A0COIOTHO yHpyroe 1 a0COJIFOTHO HEYIPYroe LIEHTPaIbHOE COyAapeHue ABYX
1apoB.

4 MOMEHT MMITyJIbCa YaCTULIBI OTHOCUTENBHO TOYKH U OTHOCUTEIBHO OCH.

5.YpaBHeHue 15l NPOU3BOIHONM MOMEHTA UMITYJIbCa IO BPEMEHH.

6.3aK0H coXpaHEHHs] MOMEHTA UMITYJIbCa CUCTEMBI B3aMMOJICHCTBYIOIIUX
MaTepUaJIbHBIX TOUEK.

7.Cuibl MHEPIIHH.

8.MoMeHT uMITyJibca Tejia, BPAIIaroIIerocsi BOKPYT HEMOABUKHON OCH.

9. Mowment unepruu. Teopema [ITeiinepa.

10.Kunernyeckas sHEprusi Tea, BPallaroIerocss BOKPYT HEMOABUKHOM OCH.

11.PaboTa, coBepiiaemas BHEIITHUMHU CUJIAMH TIPU BpaIlleHUU TBEPJOTO Teja
OTHOCUTEILHO HETOBUKHOM OCH.

12.3aK0oHbI AIMHAMUKHU TBEPAOTO TeJa.

13.Kunetnyeckasi SHEpPrus Telia MPH MIOCKOM JBUKEHUH.

14 Ilpeueccus rupockona. YTioBasi CKOPOCTb IPELECCUU B TOJIE TSKECTH .

15.I'mpockonmaeckuii 3P heKT.

16.0OTHOCUTENHEHOCTH TIOHSTHS OJTHOBPEMEHHOCTH.

17 .Ilpeobpa3zoBanus JlopeHua.



18./lnmHa Tena B pa3HbIX CUCTEMax OTCYETA.

19.ITpoMexyTOK BpeMEHHU MEKTY COOBITHSIMH B PA3HBIX WHEPIIUATBHBIX CHCTEMaX.

20.UutepBan. Ero uHBapuaHTHOCT.

21.Bpemenu-mogo0HbIe 1 MPOCTPAHCTBEHHO-TIOI0OHBIC HHTEPBAJIBI.

22 .PensaTuBUCTCKOE MPeoOpa3oBaHNE CKOPOCTEH.

23.PensTUBHCTCKOE BBIPAKEHUE JIJISI UMITYJIbCA M YPaBHEHUE TUHAMUKH YaCTHUIIHI.

24 PensTUBHCTCKOE BBIPAKEHUE JIJIST YHEPTHUU.

25.EnuHuiipl ¥ pa3sMepHOCTH (PU3HYECKUX BEJTUYHH.

26.Hepa3pbIBHOCTH CTPYH.

27.Ypapaenue bepnysmim.

28.Ypasuenue HaBbe-CTokca.

29.Teuenne KyaTra Mexay 1ByMs IJIaCTUHAMU TIPU HATMYUU TPATUCHTA TaBJICHHUS.
IIIkana oueHUBaHUA 00yYAKOLErOCs HA co0eceJ0BaHUM 110 pa3jaeny 2

Bbanabl
YpoBeHb 0CBOCHHMSI MaTepUaJia peidTHHIOBOI
OIlEHKH
Teopernueckoe conaepx’aHue AUCIUIUIMHBI OCBOCHO TMOJIHOCTBIO, 0€3 MpoOernos, 13-15

HEOOXOJUMbIE  TMPAKTUYECKUE HABbIKM paboOThl €  MaTepuajoM  IOJHOCTBIO
chopmupoBanbl. OOyuaromuiics HMCUEpIBIBAIOLIE, IOCIEIOBATENbHO, YETKO MU
JIOTUYECKH CTPOIHO M3J1araeT MaTepuall, yMeeT TECHO YBA3bIBATH TEOPHIO C PAKTUKOM,
BJaJi€eT Pa3HOCTOPOHHUMHU HABBIKAMH U MPUEMAMHU BBIIIOJHEHMS MPAKTUYECKUX 3a/1ad,
IIPUYEM HE 3aTPYJIHSAETCS C OTBETOM IIPH BUAOU3MEHEHUU 3aJaHU.
TeopeTtnueckoe coaepKaHW€ AUCUUIUIMHBI OCBOEHO IPAKTUYECKU MOJHOCTHIO, 10-13
oOyyaroIiuiicss I'paMOTHO M IO CYLIECTBY M3JlaraeT MaTepuall, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEW, MPAaBUJIBHO MPUMEHSET TEOPETHUYECKHUE MOJIOKEHUS MPU
pELICHUH TNPaKTHYECKUX BOIPOCOB M 3a/ady, BJIAJEET HEOOXOAMMBIMU HaBBIKAMH U
IPUEMAMHU UX BBIITOJIHEHUS.
Teopernueckoe cojepxkaHUe AUCIHUILUIMHBI OCBOEHO YaCTUYHO, OOy4aromMHCsS HMeeT 9-10
3HaHMUS TOJBKO OCHOBHOIO MaTepuana, JAONYCKaeT HETOYHOCTH, HEI0CTaTOYHO
npaBUiIbHbIE  (OPMYTUPOBKM, HapYIIEHUS JIOTUYECKOH IOCIeA0BaTEIbHOCTH B
U3JIO)KEHUU MaTepuana, HO TMpoOenbl HE HOCAT CYLIECTBEHHOTO XapakTepa,
HE00XO0/IMMbIE MPAKTUUYECKHE HABBIKM PabOThl C OCBOCHHBIM MaTEpHUaioM B OCHOBHOM
c(OpMHUPOBAHbI, OJHAKO OOYYAIOIIMKCS HCIBITHIBAET 3aTPyJHEHUS IpPH pPELICHUU
IIPAKTUYECKHX 3a7au.
Teopernueckoe cojaepKaHWE JHUCHUUIUIMHBI OCBOGHO YacTHYHO, OOydarouuiics 0-8
JIONYCKAeT CYIIECTBEHHbIE OIIMOKH, HE BUIUT B3aUMOCBA3M TEOPUM C IPAKTUKOMH,
HEOOXOJUMbIE NPAKTHUECKHWE HaBBIKM pabOThl HE CcHOPMHUPOBAHBIL, OOJIBIINHCTBO
IOPEIYCMOTPEHHBIX pabodeld MporpaMMoil JAUCHUIUIMHBI y4eOHBIX 33JaHUN  He
BbINOJIHEHO. HeoOxoauma JomoMHUTENbHAs CaMOCTOSTeNbHas padoTa Hajl MaTepUaIoM
Kypca.

YcBOEHME 3HAHWM HA MPAKTUYECKUX 3aHATHUSAX IO TeMaM paszesia 1 mpoBepseTcs Ha

KOHTPOJILHOM paboTe Mo pa3neny.
TunoBasi KOHTpoJILHAsE padoTa 1o pasaesay Ne2



Bapuanr 1.

1.I'opr30HTaNBbHO PACIOIOKEHHBIN JUCK BPAILIAETCS C YIVIOBOM CKOPOCTBIO (O
BOKPYT OCH Z, IPOXOAIIECH Yepe3 LIEHTP IUCKA NEPIIEHAUKYJIIAPHO €ro MOBEPXHOCTH.
Bnone paguyca nucka IBMKETCS 4aCTULIA MACChI M, PACCTOSTHUE KOTOPOU OT LIEHTPA IUCKa
W3MEHSETCS CO BpEMEHEM T10 3aKOHY 1 = at (a-mocTosiHHas BenuvnHa). Haiitn
PE3YJABTUPYIOLINA MOMEHT BCEX CHJI, ACHCTBYIOIINX HA YACTUILYy B CUCTEME OTCYETA,
CBSI3aHHOU € TMCKOM. MiMeeTcst B BUly MOMEHT OTHOCUTEIIBHO LIEHTPAa JUCKA.

2.I'opr30HTaIBHO PACTIONOKEHHBIA TOHKHIM OJTHOPOAHBIN CTEPKEHb MacChl m

S ... ~ TIOIBEIICH 32 KOHIIBI HA IBYX BEPTUKAIBHBIX HUTAX. Halitn

CUJIy HATSDKEHUs OJTHOM U3 HUTEM Cpa3y MOCIIE MEPEKUTAHNS

IPYrOoy HUTH.

3. Ha omHOpOAHBIH CcrIToOmHOM NMAHHIP Macchl M 1 paauyca R minoTHo HamoTaHa jerkas
HUTb, K KOHILy KOTOPOW NMPUKPEIUIEH TPy3 Maccel m. B momenT t=0 cucrema npumuia B
JBHKCHUE.

[IpeneOperast TpeHUEM B OCH LIWJIMHIPA, HAUTH 3aBUCUMOCTH OT
M BPEMEHU

a) MOJyJIsl YTJIOBOW CKOPOCTH LIMJIMH/IPA;

0) KHUHETUYECKOW SHEPTUH BCEH CUCTEMBI.

Bapuanrt 2.
1.IMTap maccoit m nojBeiIeH Ha HUTU JyiMHOU L. Ero OTKJIOHWIN OT MOJIOKEHUS
PaBHOBECHS 10 BHICOTHI TOUKH MOBeca U OTHyCcTHiIH. [Ipu kakom 3HaueHuu yria « (
MEXK]Ty HUTBIO M BEPTHUKAJIbIO) HUTh O0OOPBETCS, €CIIM U3BECTHO, YTO OHA BBIJICPKHUBACT
YIBOCHHBIHN Bec 11apa?
2. JIBe MaHOMETpHUYECKHE TPYOKH YCTAaHOBJICHBI BEPTUKAJIBHO Ha TOPU30HTAIBLHOMN
TpyO€e MepeMEHHOr0 CEYEeHHs B MECTaX, I/Ie ceueHus TpyObl paBHbI S; U S, 1o TpyOe Teuer

\H/ H Boaa.HaiiTu 00bemM BO/IbI, NPOTEKAIOIIEH B €IUHUILY

1 - ___ BpEMEHH Yepe3 CeUCHHUE TPYOKH, €ClIM Pa3HOCTh YPOBHEH
—_— - - — _7__—— -

s, s, BOJIbl B MAHOMETPUYECKUX TPYOKaX paBHA AH .

3./IBe HeOobIue maidbl Macco m; M M, CBSA3aHbl HUTHIO JUTMHOM L 1 MBIKyTCS
10 TJIagKOMN



TUIOCKOW MOBEPXHOCTU. B HEKOTOPBIN MOMEHT CKOPOCTh

L1l
@ OJIHOM 1ali0bl paBHA HYJIIO, a APYrou Vi, mpuuem ee
V,=0 m,  HalpasJICHUE NEePIIEHAUKYJIApHO HUTU. Haltu ckopocTh

LIEHTPa MACC CUCTEMBI V, MTOJOKEHUE LIEHTpa Macc X
(paccTostHUE OT MaccChl 2) U CUITy HaTsKeHUsI HUTH T.

[lo pasnmeny B pamkax 1abOpaTOPHOrO MpPAKTUKyMa CTYJIEHT BBITIOJHSET S

nabopaTtopHbie PabOTHI U3 MEPEUHS J1a00PATOPHBIX padoT.
OueHouHbIe CPpeACTBA IS IPOMEKYTOUYHON ATTECTANMH
Bonpocel k 3xk3amMeHy

1. Cxopocth. Ee KOMIIOHEHTHI MO JI€KAPTOBBIM KOOPJIWHATHBIM OCSIM. Bbraucienue
MIPONAEHHOTO ITyTH.

2. Yckopenue. ETo KOMIIOHEHTHI TT0 IEKapTOBBIM KOOPIUHATHBIM OCSIM.

3. TanureHnmaibHOE, HOPMAIBHOE H MOJIHOE YCKOPEHUS.

4. YrioBasi CKOPOCTb U yrioBoe yckopeHue. CBA3b MEXAY YTIOBBIMHU U JIMHEHHBIMU
CKOPOCTSIMU M YCKOPEHHSIMU.

5. [punnun orHocutensHocTH ["amues. [IpeodbpazoBanus ["amues.

6. 3axons! HetoToHa. ['paHUIIBI IPUMEHUMOCTH KJIACCUIECKOW MEXaHUKH.

7. 3axoH Kynona. Cuna JlopeHiia (MarHuTHas Cuia).

8. Cunel Tpernsi. Cyxoe U BSI3KOe TPEHHE.

9. Cuna TspxecTd 1 Bec. TOUKH MPUIIOKESHUS CHJT.

10. TlepBas u BTOpasi KOCMUYECKHE CKOPOCTH.

11. PaGora 1 MomHOCTh. PaboTa 1IEHTpaIbHBIX CUJT M CUJT OJTHOPOJIHOTO CHIIOBOT'O TTOJIS.

12. TloteHnuanbHas SHEPTUs YaCTUIIBI BO BHEITHEM TIOJIE CHIL.

13. [loTenumansHas 3HEPTUst 1e(HOPMUPOBAHHOMN MPYKUHBI.

14. 3akoH coXpaHEHUs SHEPTUU I YACTULIBI ABHXKYLIEHCS B KOHCEPBATUBHOM T0JIE CHJL.

15. CBs13b MeX 1y NOTEHUMATBHON SHEPTHEN U CUITOM.

16. TloTeHnManpHas siMa U MMOTEHITMATBHBIN Oapbep. Y CIOBHUS paBHOBECHS
MEXAHUYECKON CUCTEMBI.

17. Kunernyeckass sHEpPrus MaTepUaTbHOM TOUYKH U CUCTEMbI MATEPUATIBHBIX TOUEK.

18. IToTeHnnanbHas SHEPTHUA B3aUMOICHCTBUS.

19. DHeprust rpaBUTAIMOHHOTO B3aUMOJICHCTBUSA JIBYX MAaTepUATbHBIX TOUCK.

20. 3aKoH COXpaHEHUsI SHEPTHUH JJIs1 CUCTEMbI B3aUMO/ICUCTBYIOIIUX MaTeprabHbBIX
TOYEK.

21. [lonnas MexaHU4ecKasi SHEPTUs 3aMKHYTOM CUCTEMBI MaTepUaIbHBIX TOUEK.

22. 3aK0H COXpaHEHHS UMITYJIbCa CUCTEMBI B3aMMO/IEHCTBYIONMUX dacTull. Cucrema
LIEHTpa Macc.

23. LlenTp macc. /I[BmwkeHue 1eHTpa Macc CUCTEMbI MAaTEPUATBHBIX TOUEK.

24. AGComOTHO ynpyroe 1 abCOJIFOTHO HEYMPYTOe IIEHTPAILHOE COYIapEHHE IBYX
I1apOB.



25. MOMEHT UMITYJIbCa YaCTHUIIbl OTHOCUTENLHO TOYKHU U OTHOCUTEIHLHO OCH.
26. YpaBHEHUE AJI IPOU3BOJHOM MOMEHTA UMITYJIbCA 110 BPEMEHH.
27. 3aK0H COXpaHEHHs] MOMEHTA UMITYJIbCa CUCTEMbI B3aUMOJICHCTBYIOITUX

MAaTCPpUAJIIBHBIX TOYCK.

28. Cuitbl MHEPITUN.

29. MoMeHT UMITyJIbCca Tea, BPaIaloerocss BOKPYT HETIOJIBIKHON OCH.

30. MomenT unepumu. Teopema IlITeitHepa.

31. Kunetnueckas OHCPIHU:A TCJa, BPpAITAOIICTOCa BOKPYT HCHOHBH)KHOﬁ OCH.
32. Pa60Ta, coBCpmacMad BHCIMHUMU CHJIAMU IIPpU BpAalllCHUU TBCPAOTO TCJIA

OTHOCHUTCIIBHO HCHOI[BH)KHOﬁ OoCH.

33. 3aKOHBI TUHAMHUKH TBEPJIOTO TEJIa.

34. Kunetndeckasi SHEprus Tesa MpH MI0CKOM JABUKCHUU.

35. Ipeneccus Trpockorna. YTioBas CKOPOCTh MPEIECCUHU B TTOJIE TSHKECTH .

36. 'mpockonmueckuii 3¢ exT.

37. OTHOCUTENBHOCTH MOHSATHUS OJJTHOBPEMEHHOCTH.
38. [IpeobpazoBanus Jlopeniia.

39. JlnvHa Tena B pa3HbIX CUCTEMAX OTCYETA.

40. [IpomMexxyTOK BpEMEHU MEXKy COOBITUSMHU B Pa3HBIX MHEPIIMAIBHBIX CHCTEMAX.

41. UurepBan. Ero nvHBapHaHTHOCTb.

42. BpemeHH-TI0100HBIE U MTPOCTPAHCTBEHHO-TIOJJOOHBIE HHTEPBAJIBI.

43. PenaTUBUCTCKOE MPeoOpa3oBaHUE CKOPOCTEH.

44. PensATUBUCTCKOE BBIPAXKEHUE JIJIS UMITYJIbCA U YPaBHEHHUE TUHAMUKH YaCTULIBI.

45. PensTUBUCTCKOE BRIPAXKEHUE JJISI SHEPTUH.

46. EquHuIe u pa3MepHOCTH (PU3MYECKUX BEJTUYUH.
47. Hepa3pbIBHOCTH CTPYH.

48. Ypasuenue beprymin.

49. Ypasuenue HaBbe-Crokca.

50. Teuenune KystTa Mexay IByMs IIIACTUHAMH MIPU HATUYUU TPATUCHTA JaBICHHUS.

IIIkaJia oueHUBaHNUs 00y4YAIOLIETOCH HA IK3aMeHe

Bbanbl
Ouenka N N
YpoBeHb 0CBOEHHSI MaTepUaJia peiiTUHTOBOIA
(crangapTHas)
OLIEHKH
Teopernueckoe coAep:KaHUE ITUCHUILUIMHBI OCBOEHO MOJHOCTBIO, OTnndnHo 36-40
6e3 mpobenoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKM pabOTHI C
MaTepuaioM TOJHOCThIO  copmupoBanbl.  OOydaromuiics
MCUEPITBIBAOIIIE, TIOCIIEIOBATEIBHO, YETKO M JIOTHIECKH CTPOITHO
u3NaraeT MaTepuan, yMeeT TECHO YBS3BIBAaTb TEOPUI0 C
MIPAKTUKOM, BJIAJICCT Pa3HOCTOPOHHHMH HaBBIKAMH U TPHEMaMH
BBHITIOJTHEHUS TPAKTUYECKUX 3a/ay, MpUYeM He 3aTPYAHSETCS C
OTBETOM TIPH BUJIOM3MCHCHHUH 3aJITaHUH.
Teoperuueckoe coJiepKaHue JUCHUTITUHBI OCBOEHO Xoportio 31-35

MPAKTUYECKH TIOJHOCThIO, OOyYaroUuuiicss TIpaMOTHO M IO
CyLIECTBY H3JIaraeT Marepuaj, He JOIYCKass CYIIECTBEHHBIX
HETOYHOCTEH, MIPaBUIILHO MIPUMEHSET TEOPETHYECKUE
MIOJIOKEHUSI IIPU PELICHUU IPAKTUYECKUX BOIPOCOB U 3aj]ady,




BJIagccT H606XO)II/IMBIMI/I HaBBbIKaMU n npueMaMunu ux
BBITIOJTHCHU .

Teoperndeckoe cojep)kaHHE IUCHUILIMHBI OCBOCHO YacTHYHO,
o0ydJarolmMicss MMEeT 3HAHMUSA TOJIBKO OCHOBHOTO MaTepuaia,
JIOIyCKaeT HETOYHOCTH, HEJI0CTaTOYHO NpaBUIbHBIC
(GOopMyYITHPOBKH, HAPYIICHUS JTOIMYECKON MOCIIEI0BATEIBHOCTH B
U3JIOKEHUH MaTepuaia, HO MpoOensl He HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOIMMBbIE MPAKTUYECKHE HAaBBIKM pPAOOTHI C
OCBOCHHBIM MAaTEpHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OoOy4aromuicss  HMCHBITHIBACT 3aTPYAHEHUS TIPU  PELICHUU
NPaKTHYECKHX 3a1a4.

VY nosnerBopu
TEILHO

24-30

Teoperuueckoe coaep:kaHUE AUCHHUILIMHBI OCBOCHO YaCTHYHO,
00yYaromuncsl JOMyCKAaeT CYIIECTBCHHBIC OIMMOKH, HE BUJIUT
B3aMIMOCBSI3M TEOPUH C MIPAKTUKOM, HEOOXOIUMBIC TIPAKTHUECKUE
HaBBIKK  paboOTBl  HE  Cc(HOPMUPOBAHBI, OOJILIITMHCTBO
MPElyCMOTPEHHBIX pabovell mporpaMMon TUCITUTUINHBI Y9eOHBIX
3aJJaHUll  HE BBINOJHEHO. HeoOxomuma  JIOTOJHHUTENbHAS
caMmocCTosiTeNIbHas paboTa HaJl MaTepHalioM Kypca.

He
YIOBJICTBOPUT
€JILHO

0-23

2 cemecTp

OueHoYHbIE CPeCTBA MJIsl TEKYLIEro KOHTPOJIS
Tect- 1, TecT- 2, DIEKTPUUYECTBO U MATHETU3M

1. 3aganue
OTtmeTbTE NpaBHIIbLHBIN OTBET:
Cunoii JlopeHua Ha3bIBACTCH. ..

a). cuia, ACHCTBYIOLIAs HA MPOBOAHUK C TOKOM B MArHUTHOM M0JIE
6). cuia, ACHCTBYIOMIAS HA 3apsi CO CTOPOHBI AICKTPHICCKOTO MO

B). CHJIa, ACHCTBYIOIIAs HA 3aps] CO CTOPOHBI MArHUTHOTO OIS

F). CUl1a TATOTCHUA 3apsaA10B

2. 3aaganue
OTMeTbTe npaB HJIBHBI 71 OTBET:

3akon buo — Casapa — Jlannaca a5t s;1eMeHTa d/ POBOAHKKA, 110 KOTOPO-

MY TCHUCT TOK [, Ha PacCTOAHHU / 3aMMUChIBACTCA B BUJC. ..

I [d/‘ X F]

a) C E — & 3
4r r
_ I|dl x7
9, il
3
B) B= Mt c
4 r




3. 3apanue
OTMeTbTE NPABHIBHBIH OTBET:
Teopewma I'aycca At MArHUTHOTO NOJISE UMEET BUA. ..
a). BS=0
6). ifBa’S =0
S

B). §Bdf=o
[

r). J'Edﬁ =0
-

4. 3aganue

OTMeTbTE NPABHIBHBIN OTBET:

CBs3b MCXKAY AICKTPHUCCKUM CMCIICHHEM B CPCAC U HAMPSKCHHOCTBHIO
BHCIITHCTO 3JICKTPHICCKOTO TOJISL. .

—

. D=ggk
6). D=gk
B). D= SOE
L[
r), D=—
&
5. 3aganue

OTMeTbTE NPAaBHIBHBIH OTBET:
3axon Oma A7 y4acTKa LCITH. .

U
a). —E
g
0). [=—
) R
) U
B). =—
R
r). U=¢R
6. 3aganue

OTmeTbTE NPAaBUILHbINH OTBET:
dopmyaa 171 ITIOTHOCTH TOKA. ..

a). ]-:Q
T8
6). j=1S
-/
B). /=75
. dO
. J=—_-

dl



7. 3aganue
OTmeTbTE NPAaBUILHBIH OTBET:
®opmyna, BeIpaxkaroas BTopoi 3axkoH Kupxroda,:

a). Z]iRi = ;Uk

0). Z[L'Rk =0
k
B). [R=¢
r). Z[z‘Ri :sz
i %
8. 3aganue

OTMeTbTE NMPaBUIbLHbBIH OTBET:

IMposoasimas pavka naomaasio 200 cvm” Bpamaetcs ¢ wactoroit 16 'y B
MOCTOSIHHOM MarHuTHOM mnone ¢ uuaykuued 0.5 Ta. MakcumanbHoe 3Ha-
yeHue I J1C, BOZHHKAIOIIEH B KOHTYPE, PABHO...

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTmeThTE NPaBHILHBIH OTBET:
IToTok BEKTOpa CMELICHUS SACKTPOCTATHUECKOTO MOl B AU3IEKTPUKE Ue-
PE3 3aAMKHYTYHO ITIOBEPXHOCTD PABEH...

2. §DdS=1Yq,
S €0
0) fﬁﬁdg:Zq,
g 1
If)dS’:Zq
B). ¢ .

10. 3aganue
OTMeTHTE MpPaBH/ILHBIH OTBET:
Eananua u3MepeHus noTeHuuUana. ..

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

r). B/m



11. 3aganue
OTMeTbTe NPABHILHDBIH OTBET:

—

3apsia g, ABMXKYIMHCS CO CKOPOCTBIO V| co3macT Ha paccTtossHum /' mar-
HUTHOE NOJIE C HUAYKLMEH. ..

=y q[F]
a) B=——+
A
" 74
5. A=l
dr r
w547
"
), B =t ‘1_‘;’;
4 r*
12. 3ananue

OTmeTbTe NPABHJILHBIN OTBET:
MHaykuys MAarHUTHOTO MO TOKA, TEKYIErO MO MPSIMOMY OSCKOHEUHOMY

NPOBOAHUKY, HA PACCTOSHHUH K OT MPOBOAHHUKA PABHA. ..

a). H= Mt
2R

5. B=t
4R

1

B) B=——
2R

_ !

r). ——
27 R

13. 3aganue

OTmeTbTE NPaBHIIbHbBIH OTBET:
Kontyp / nponussiBactest Tpemst Tokamu: [, = 1A, L= 2A, I;=3A. Hupky-
JSLAS BEKTOPA MAarHUTHON MHAYKIIUH BIOJb 3TOTO KOHTYpA pasHa (B ¢Iu-

HHTAX W+ A)...

)]
N
~ 0 v ©



14. 3ananne
OTMeThTe NMpaBHIbLHBII OTBET:
Teopema I'aveca anst MarautHOro nosist B reopun Makceeenna...

a).  §BdS=0

S

L k
B) §1§di =0

£

a—d§ dl
r). if‘f A —}[]

15. 3ananmue

OTMeTbTE NPABHIbLHBII OTBET:
ConpoTHBICHHE MPOBOIHUKA JTHHOHN / M ITOMAABIO CCUCHHS S PABHO...

a). R=plS

/
R=p—
0). ,DS

B). R=IY
b‘f
R=p—
r). p[

16. 3ananue

OTMmeTbTE NPABHIBLHBII OTBET:

3a HampaBJICHHUE TOKA HA PUCYHKC MPUHUMACTCS HATIPABJICHHC

T =
l |

R
— -

a). 0T OTPHLATEIBHOrO NOMKOCA K MOTOKUTETBHOMY
0). OT MOJOKUTEIBHOTO MOMOCA K OTPULIATETBHOMY
B). HAIpaBICHUE TOKA BHIOMPACTCS MPOM3BOIBHO

). TOK B CXCME OTCYTCTBYCT

17. 3aganue
OTmeTbTE NPaBWIbHBIH OTBET:
EauHULA H3MEPEHUS HHIYKTHBHOCTH. ..
a). Tn
0). I'm



B) @
r). A/m

18. 3ananue
OrmeTbTE NPABHJIbHbBINH OTBET:
SBnenue cxkuH-3QdexTa 3aKIoUacTCs. .
a). B BOBHHKHOBCHHH OJJICKTPUUYECKOTO TOKA B MACCHBHBIX MPO-
BOJHHKAX
©). B HArPEBAHHMH MPOBOJHHKA MPH MPONYCKAHUH HIEKTPUUECKOTrO TOKA
B). B HAMAarHUYHBAHHH IMPOBOJIHUKA IIPH MIPOIYCKAHUH TOKA
T). B BBITCCHCHHH MCPCMCHHOTO TOKA HA TIOBCPXHOCTH MPOBOTHUKA

19. 3ananne
OrmeTbTe NPaBHIIbHbINH OTBET:

—

BEKTOp 3IEKTPHUECKOTO cMEIEHUS 1) B IMBICKTPHKE ONPEACTIACTCAL. .
a). CBA3aHHBIMH 3apsaamMH
0). AUMOISIMH B AMDICKTPHUKE
B). CBOOOJHBIMH 3apsAaMH
r). CyMMOM CBOOOJHBIX M CBS3aHHBIX 3aPsI0B

[lo pazmeny B pamkax J1abOpaTOpPHOTO TMPaKTUKyMa CTYJICHT BBINONHSIET 4
nabopaTtopHbie pabOThI U3 MEPEUHS J1a00PATOPHBIX padoT.

TpeOoBaHus K BBINOJHEHUIO JIA00OPAaTOPHBIX padoT

JlaGopaTopHBIil TPAKTUKYM BBITMIOJIHSAETCS B COOTBETCTBUU C Ipa)MKOM BBHITOTHEHUS
nabopaTopHbIXx pabor. O0BeM 1a60pPaTOPHOTO MPAKTUKYMA MO JUCHUIUIMHE COCTaBIseT 16
4acoB, CTYACHTHI BBITIOJNHSIOT 6 nabopaTopHbix pabor. Kaxmas mabGoparopHas paboTa
BBITIOJTHSICTCSI OpurajgamMu B cOcTaBe He Oosiee JBYX CTyJeHToB. Ha mepBoM, BBOJHOM
3aHSTAU IO CTYJCHTOB JIOBOJUTCS COJCPKAHUE M KaJeHJApHBIM TIUIaH MpPOBEACHUS
MPaKTUKyMa, YKa3bIBa€TCS 4YHUCJIO OajuloB, KOTOpPOE€ MOXKET Hal0paTh CTYIEHT MpHU
BBITIOJTHEHUU J1TA0OpAaTOPHOTO TMPaKTMKyMa B COOTBETCTBUU C JICHCTBYIOIIEH B BYy3e
periTuHroBoi cuctemoil co 100-0amapbHOM MIKAIOW OIEHOK, MPOBOAUTCS HMHCTPYKTAX IO
TEXHUKE O€30MacHOCTU TPHU BBHITIOJHEHUU PabOT ¢ O(QOpPMIICHHEM B COOTBETCTBYIOIIEM
xKypHaine. Ha 3ToM ke 3aHSTHM TpenojaaBaTellb BbIIACT 33JlaHue K MEepBOM JabopaTopHOi
pabote. CTyAeHTbl 3HAKOMSTCSA C TEOpUEH, MOJYyYaroT IOMYCK K JaOopaTOpHON paboTe u
MPUCTYNAIOT K €€ BBINMOJHEHUI0. Ha BTOpOM 3aHSATUM CTYJEHTHI BBITIOIHSIOT TEPBYIO
nabopaTopHyto padboty. Ha TpeTbeM 3aHATUM CTYAECHTHI BBIIOIHSIOT BTOPYIO JIA0OPATOPHYIO
paboTy U OCYIIECTBIISIIOT 3aIUTy MEPBOM JTabopaTopHO padoThl U T.4. MToroBoe 3aHsTHE
3aBepIaeT 1abopaTOPHBIN MPAKTHKYM B IIEJIOM.

[lepen kaxmoit mabopaTOpHOM pabOTOW CTYAEHT CHAET KPAaTKUl KOJIJIOKBUYM,
OTpaXaloNMid  ypOBEHb TMPEABAPUTEIIBHON TMOATOTOBKM K  BBIMIOJHEHHIO PAaOOTHL
KonnokBuym mpoBoAUTCS B BUJE YCTHOTO COOECEIOBAHMUS C MTPETIO/IaBaTEIIEM.

B nporuecce BeInoiHEHUST paObOTHI CTYACHT:

- MU3y4YaeT MO JIUTEePaTypHBIM JJaHHBIM MapaMeTPhl U XapaKTEPUCTUKU UCCIIETyEMOTO
npubopa, oopaias ocoboe BHUMaHuE Ha MPEeIbHO IKCILTyaTallMOHHbIE TTapaMeTphI;

- COCTaBJSIET TUIaH TPOBEICHUS DKCIIEPUMEHTA, OIICHUBAET WHTEPBA H3MEHEHUS



U3MEPSEMBIX BEJIMYMH, BEIOMPAET KOJUYECTBO XapaKTEPUCTUK, MOJIEKALIUX U3MEPEHUIO U
YKCJIO TOUYEK Ha KPUBBIX, oOpallas 0co00e BHUMaHUE Ha BO3MOXHbIE HE MOHOTOHHOCTHU B UX
XO0JI€, COTJIacyeT IUIaH padoThl C MPENOIaBaTEIEM;

- U3y4aeT FKCIIEPUMEHTAIBHYIO YCTAaHOBKY, COOMpPAET (€C/IM HY>KHO) U3MEPUTEIb-
HYIO CXEMY, 3HAKOMUTCS C MPAaBUJIAMH 3KCIUTyaTalluu BCEX €€ DJIEMEHTOB;

- TOTOBUT YCTaHOBKY K paboTe U MpOBEPSAET MPABHILHOCTH IMOATOTOBKH Y MPEIo/ia-
BaTeJIs;

- BKJIFOYAET HY)KHbIE TPUOOPHI U BBINIOJHAET 3aIUIAHUPOBAHHBIN 00bEM U3MEpPEHUH,
oOpamiass BHMMaHHE Ha BOCIPOM3BOAMMOCTH pE3YyJbTaToB. Bce 3KcrnepuMeHTalbHbIE
JaHHbIE U NTOKa3aHUsI IPUOOPOB 3aHOCATCS B pabOUMil )KypHa,

- IPOBOJUT IMPEABAPUTENBHYI0 00pabOTKy pe3yslbTaTOB SKCIEPUMEHTA U CPAaBHUBAET
UX C 0KUAAEMbIMH 3HaUCHUAMU. [IpebsaBIsieT moy4eHHbIE JaHHBIE TPENOIABATENO;

- BBIKJIFOYAET YCTAHOBKY M C/IAET €€ MPENO0/1aBaTelo.

Bce nanHbie, moyly4eHHbIE B XOJI€ padOThI, 3alIUCHIBAIOTCS B paboumii 1a00paTOpHbIN
KypHai. Pabouuii ;xypHa 1o 1adopaTtopHOMY IPaKTUKYMY BEJAETCA B OTACIBHON TETPA/IH.

[To kaxxnoit mabopaTopHOil paboTe B )KypHAJ 3aHOCSTCS:

- Ha3BaHHe padOThI;

- 3a/1aHUE Ha BBIIIOJIHEHUE pabOoThI;

- IJ1aH paboTHlI;

- CX€Ma yCTaHOBKU;

-[IEpBUYHBIE JKCIEPUMEHTAIbHbIE JaHHblE B BHUAE Ta0nul 0e3 Kakux-Iudo
MEPECUETOB UJIU MPE0Opa30BaHUM;

- pe3yJIbTaThl NPEIBAPUTEIIBHOM 00paOOTKH JaHHBIX B 00beMe, HEOOXOAMMOM IS

OTpEENICHUS UX TIOTHOTHI U HAJEKHOCTH.

[To oxoH4aHuU pabOTHI 1TAOOPATOPHBIN KypHAJ MOJMUCHIBAETCS IPENIOAABATEIIEM.

[To mToram kaxnol jgabopaTopHOil pabOThl OGOpMIISIETCS OTYET, KOTOPBIM CHAETCs
MPENo/IaBaTelt0 Ha CAEAYIOIIEM MOCIIE BBIMOIHEHUS JAaHHOW padO0ThI 3aHATHUU.

OT4eT OJKEH BKIHOYATh:

- KpaTKO€ TEOPETUUYECKOE BBEACHHUE, OTPAXKAIOIEE YCTPOMCTBO, TPUHIIUI JEHCTBUS U
Ha3HAUYCHUE UCCIIEAYEMOro Mpuodopa;

- 3a/1aHUE Ha BBITIOJIHEHUE pabOThI;

- [IJIaH MPOBEICHUS HKCIIEPUMEHTA;

- CXEMY YCTaHOBKH U €€ KPaTKO€ OIMCAHUE;

- pe3ynbTaThl U UX OOCYKJI€HHE, B TOM YHCJIE aHAJIU3 OTPEIIHOCTH IKCIIEPUMEHTA,

METOAMKY 00pabOTKH PE3yIbTaTOB,

-TEOPETUYECKUE PACUEThl, AHAJIW3 TMOJYYEHHBIX [JAaHHBIX W CpaBHEHUE UX C
JUTEpPaTypPHBIMU;

- BBIBOJIBI;

- CIIMCOK MCIOJIb30BaHHON JIUTEPATYPBHI.



OueHouHbIe CPeACTBA I IPOMEKYTOYHON ATTeCTAUMHU
Bonpocel k 3xk3amMeHy

1. DnexTpoMarHWTHOE B3aUMOJECHCTBUE. OJeKTpudeckui 3apsa. 3akoH KyoHa.
[IpyuHLIMT Cyneprno3uIun.

2.2nekTpudueckoe moje. Pabora cur anmekrpoctatudeckoro moss. [lorenmman. Cssb
MEXy MOTEHIMAJIOM U HAlPSKEHHOCTBIO.

3.IloTok u auBepreHIys daeKTpocTaTHueckoro noisi. Teopema ["aycca.

4. Tlone 35eKTpuYecKoro aumnois. J{unoib BO BHEIIHEM AJIEKTPOCTATUYECKOM TOJIE.

5.ITone B BemectBe. Auanekrpuku. [lonspuzanust nusnekTpukoB. [loBepXHOCTHbBIE U
00BbEMHBIE CBS3aHHBIC 3apsI/Ibl.

6.2nekTpuueckoe cMeleHre. Y CIOBUsI Ha TPaHUIIe pa3zielia ABYX JUICKTPUKOB.

7.Brruucnenue nosiel B AU3IEKTpUKax. CerHeTo3IeKTPUKHU.

8.IlpoBOgHMKK B SJEKTPOCTATHUECKOM TMoJje. PaBHOBecue 3apsAaoB MPOBOJHUKAX.
DNEeKTPOEMKOCTh YEIMHEHHOTO MPOBOIHUKA. KoHaeHcaTopBhl.

9.OHeprust ANMEKTPUIECKOTO MOJs. DHEPrus CUCTEMbl TOYEYHBIX 3apsioB. DHEPIHS
3apsKEHHBIX IPOBOIHHUKOB.

10.ITocTOAIHHBII TOK W €ro XapakTepucTUKH. 3akoH Oma B HMHTETPaJbHOM U
auddepennnanbHoi popme. 3akoH OMa A1l HEOJHOPOIHOTO Y4acTKa U JIsl TOJIHOM LIETIH.

11.3akoHbI pacuera nocTossHHOTO Toka. [IpaBuna Kupxroda.

12.3akon oy -Jlenna.

13.Knaccuyeckasi Teopust 3JI€KTPOIPOBOTHOCTH METAJIIOB.

14.OnexTpuueckuil TOK B razax. DIeKTpuueckuil paspsn. [lnazma.

15.MaruutHoe mosnie. MarnuTHas uHIyKuus. 3akoHbl Awmmepa u buo—CaBapa—
Jlaruaca.

16.Teopema o nupkyassuu. MarHuTHOE T0JI€ IBUXKYIUXCSI 3aps/I0B.

17.Cuna Jlopenna. Dddext Xoina.

18.KoHTyp ¢ TOKOM B MarHMTHOM TMoie. MarHuTHBIA MOMeHT. Pabora mo
MEePEMENICHUIO KOHTYpa C TOKOM B MarHUTHOM I10JI€.

19.MarautHOE mOJie B BemiecTBe. HamarnnumBanue BemiecTBa. HampspkeHHOCTH
MarHuTHOIO TIOJII B BEIIECTBE. YCIOBHA Ha TPAaHUIE JBYX MAarHeTUKOB. MarHuTHbIE
MOMEHTBI aTOMOB.

20.Knaccuduxkarus MmaraeTukoB. Jlua- u mapamaraetuszm. GeppoMarHeTH3M.

21.3aKOH 3JIEKTPOMArHUTHON MHAYKLIMU. SIBIeHUEe CaMOMHAYKIUU. IHTyKTUBHOCT®D.

22.Tok npu 3aMBbIKaHUU U Pa3MbIKaHUU LETIH.

23.B3aniMHas HHIyKIUSI.

24.OHeprusi MAarHUTHOTO TOJIS.

25.AKTHBHOE M PEAKTUBHOE COMPOTUBIIEHUE. 3aBUCUMOCTh IOJIHOTO COMPOTHUBIICHUS
LEMU OT YaCTOThI IEPEMEHHOr0 TOKa. 3akoH OMa 1Sl IEPEMEHHOIO0 CHHYCOUIAJIBHOTO TOKA.

26.YpaBHEHUS 1IEMH, T/Ie TEYET MEPEMEHHBIN JIEKTPUIECKHUMN TOK.

27 SBnenne pezonanca. Konebarensusiii koHTYp. @opmyna TomcoHa.

28.I'enepanys nepeMeHHOTO TOKA. DIEKTPOTCHEPATOPHI U JIEKTPOMOTOPHI.



29.Tpanchopmarop u aBroTpanchopmarop.

30.PoTop BekTopHOTro noJisi. Teopema Ctokca.

31.BuxpeBoe snekrpuyeckoe nose. Tok cMelieHus.

32.Cucrema ypaBHeHuid MakcBemia B qudpepeHinanbHoi 1 HHTerpaibHoi hopme.

33.0nexTpomaruutHeie konebanus. lllkana sJeKTpOMarHUTHBIX BOJIH.

34.I1nockas snekTpoMarHuTHas BoiaHa. PacripocTpanenue BOJIH. DHEPrus U UMITYJIbC
ANEKTPOMAarHuTHOM BOJHBI. BekTop YMoBa-IloiiHTHHTA.

35.BonHoBoii nmaket. da3oBas ¥ rpynmnoBasi CKOPOCTh AIEKTPOMArHUTHOM BOJIHBI.

36.MonoxpomatuuHocTh. KorepeHTHOCTb. [|yiMHa U pagnyc KOTEPEeHTHOCTH.

37.MuTepdepeHIius 3J1eKTpOMarHuTHRIX BOJIH. CTOSIUKE BOJTHBI.

38.Iudpakxius 37eKTpOMarHUTHBIX BOJIH.

39.I1onspusariust >IeKTPOMAarHUTHBIX BOJIH.

40.9¢ddext Jommepa 1y1st 37€KTPOMAarHUTHBIX BOJIH.

41.M3nydenue AUNOJIBHOTO BUOpaTopa.

42 .BonHoBeAyIIMe KOHCTPYKIIMHA. MOJIbI BOJTHOBO/IOB.

IIxaja oueHUBaAHUA 00y4YAIOIEroCcsi HA IK3aMeHe

Ouenka banabl
YpoBeHb 0CBOEHMSI MaTepHaia (cranmapt | peHTHHIOBOW
Has) OIIeHKH
Teoperudeckoe cojaepkaHUe IUCIMILIMHBI OCBOCHO IIOJHOCTBIO, 0e3 | OTiamyHO 36-40
po0esoB, HEOOXOJUMbIE TPAKTUYECKHE HABBIKU PaOOThl C MaTepUAIOM
NOJHOCTBIO  C()OPMHUPOBAHEI. OOyuyaromuiicss ~ ucUepIbIBaloIIE,
[OCJIEI0BATEIbHO, YETKO M JIOTMUECKH CTPOMHO H3JIaraeT marepual,
yMEeT TECHO  YBSA3BIBATH TEOPUIO C  TPAKTUKOW,  BIajeeT
Pa3sHOCTOPOHHUMM HaBBIKAMHM M MPUEMAMHU BBIMOJIHEHUS MPAKTUYECKUX
3aga4, NpUYeM He 3aTpydHseTcss ¢ OTBETOM IpU BUIAOU3MEHEHUHU
3a/1aHMI.

Teopernueckoe colepKaHUE JIUCHUILUIMHBI OCBOEHO IPAKTHYECKH | XOpoIllo 31-35
HNOJHOCTBIO, OOydJaroluiics TIpaMOTHO M IO CYIIECTBY H3JIaraeT
MaTtepuaj, He JIOIMyCKash CyIIECTBEHHBIX HETOYHOCTEH, NpPaBUIBHO
OPUMEHSET TEOPETUYECKUE IMOJIOKEHHUsS] NMPU PEIIeHHH NPaKTUYECKUX
BOTIPOCOB M 33J1ad, BJIAIeeT HEOOXOJMMBIMHA HABBIKAMU M IIPHEMaMHU HX
BBITOJIHEHMUSL.

Teopernueckoe  coaepx aHHe  JUCHUIUIMHBI ~ OCBOCHO  YaCTUYHO, | YJIOBJIETB 24-30
o0yyaroImuiicss UMeeT 3HaHUs TOJBKO OCHOBHOI'O MaTepuaia, JIOIYyCKaeT | OPUTEIbHO
HETOYHOCTH, HEIOCTATOYHO MPAaBHUIIbHBIE (OPMYIMPOBKH, HAPYIIECHHUS
JIOTMYECKON MOCIEI0BATENIBHOCTH B U3JI0KEHUU MaTepraa, HO MpoOesbl
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIC IPaKTHYECKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM C(OPMHUPOBAHBI,
OTHAKO OOYyYarOIMICS WCHBITBIBACT 3aTPYAHEHHUS TIPU  PEIICHUH
NPaKTUYECKHX 3a/1a4.

Teopernueckoe  coaepx aHHe  JUCHUIUIMHBI ~ OCBOGHO  YacTHYHO, He 0-23
oOyyaromuiicsi  JONMyCKaeT CyLIeCTBEHHbIE OIIMOKM, HE BUAUT | YIOBJIETBO
B3aWMOCBSI3M TEOPUU C TMPAKTHKOH, HEOOXOIMMBIE TMPAKTHUYECKUE | PUTEIHHO
HaBBIKM pabOTHl HE CPOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
pabouel porpaMMOi JAUCIUIUIMHBI YY€OHBIX 3aJaHUIl HE BBIMOJIHEHO.
HeoGxonuMa  gomojHMTENbHAs  caMOCTOsTeNbHAs  paboTa  Haj
MaTepuajIoM Kypca.




3 cemecTp
Bonpocsl k codece10BaHUIO IO pa3eny S
1.TenoBoe U JTIOMUHECLIEHTHOE U3TyUYEHUS.

2.XapaKTepUCTUKH TETIOBOTO U3ITyUYEHHUS.

3.3akon Kupxroda. BeiBoip1 13 3aK0OHA.

4.3akon Ctedana-bonpimana.

5.3akonb! BuHa.

6.Dopmyna Pames-/xunca. «YnpTpaduoneroBas kaTacTpoday.

7.3akoH uznydenus [lnanka.

8.0ntuueckas TUpOMETPUSL.

9.Buemnuii porosddext. 3akonsl Croneroa j1s BHeHIHEro hoTodddexra.

10.YpaBHeHnus DUHINTEHHA IS OJJHO- U1 MHOTO(oTOHHOTO (hoTO3(PdekTa.

11. Buytpenuuii poTo3PpdeKr.

12. Topmo3HOE peHTreHOBCKOE n3nydenne. O0patHbiii HoTodPdeKT.

13. KopmyckynspHO-BOTHOBAsI TBOMCTBEHHOCTH CBeTa. Macca 1 UMITyJIbC (DOTOHA.

14. JIaBieHue cBeTa.

15. Dddext Komnrona (skcnepument, hopmyra)

16. BriBon hopmynsl apdexra KomnroHa.

17. Monenb aroma Pezepdopa.

18. CniexTpaabpHble 3aKOHOMEPHOCTH IS aTOMa BOAOPO/IA.

19. Iloctynatel bopa. @opmynsl pacdyera paamyca OpOWTHI M DHEPTHSIH DJICKTPOHA;
nepBBId OOPOBCKHUI paJlyCc; OCHOBHOE U BO30YKICHHOE COCTOSIHHE SJICKTPOHA.

20. DHeprus MOHU3ALMH, OMpPENEICHHE YacTOThl MCIYCKAeMOTIO WM MOTJIOMAeMOTO
kBaHTa. Cxema 3HepreTH4eckux ypoBHEH aToma BOJI0pO/a.

21. Inuna BoHs! Jle-bpoiins.

22. DKCTIepUMEHTAJIbHBIE TTOATBEPKICHUS TUTIOTE3bI Jie-bpoiins: onbiTel [[PBUCCOHA 1
Jlxepmepa.

23.DKcTiepUMEHTaNbHBIC TTOATBEPKACHUS TUNOTE3bl Ae-bpois: ombitel ToMcoHa u
TapkoBckoro; onbITel bubepmana u np.

24 IloHATrE KBAaHTOBOW CYTEPIIO3UIIUN U CMECH.

25.01BIT ¢ IBYMS IIEJSIMU JIJIs1 CBETa U MaKpOOOBEKTa.

26. OnbIT ¢ ABYMsI LIEISIMU [T 3JICKTPOHA.

2. OnbITHI ¢ ABYMS HIENSIMU AJ1s1 (DYJITICPEHOB.

28.Ypasuenue lllpenunrepa.

29.0Ou3MYECKUIl CMBICT U CBOMCTBA MCU-(YHKIIUU.

30.YacTuna B 0JHOMEpPHOM OECKOHEUHO TTyOOKOM MOTEHIIUAIBHON SIME.

IIkaJsa oeHuBaHUsI 00y4YarOUIErocs Ha codeceI0BaHNH O pasaesay 1

Bbanabl
YpoBeHb 0CBOCHUSA MaTepHaia PEeTHHIOBOM
OIIeHKH
TeopeTnueckoe coAepKaHUE AUCHUIUIMHBI OCBOEHO IMOJIHOCTHIO, Oe3 mpoOenos, 13-15
H€O6XO)II/IMI)Ie IMPAKTUYCCKUC HAaBBIKHN pa6OTBI C MaTCpralIoM IIOJIHOCTBIO




chopmupoBanbl. OOyuaromuiics HCUEpIBIBAIONIE, MOCIEN0BATENbHO, YETKO H
JOTMYECKH CTPOMHO W3J1araeT Marepuaj, YMEeT TECHO YBS3bIBAaTb TEOPHUIO C
IPaKTUKOHM, BlaZeeT pPa3sHOCTOPOHHMMM HaBbIKAMM M IIpUEMaMM BBIIOJIHEHHUS
NPaKTUYECKUX 3a]ad, MpUYeM He 3aTPyIHSETCS C OTBETOM IPH BUIOM3MEHEHHU
3aJaHUN.

TeopeTnyeckoe COAEpPKAHUE JUCLUIUIMHBI OCBOCHO MNPAKTHUYECKU MOJHOCTBIO, 10-13
oOyyarolmuiicss TI'paMOTHO W IO CYIIECTBY H3JlaraeT Marepuain, He JOoIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUIBHO MPUMEHSIET TEOPETUUECKUE TIOJI0KECHUS TTPU
pELICHUH MPAKTUYECKHX BONPOCOB M 3a/ady, BIaJeeT HEOOXOIUMBIMU HABBIKAMH U
pUEMaMH UX BBITOJTHEHUS.

Teopernueckoe conepkaHue TUCLUIUIMHBI OCBOEHO YaCTUYHO, 00y4Yaroluiics nMeer 9-10
3HaHUS TOJILKO OCHOBHOTO MaTepHuala, IOMYyCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBUiIbHbIE (DOPMYJIMPOBKH, HAPYIIEHUS JIOTUYECKOM IOCIEeI0BaTEIbHOCTH B
U3JI0KEHUU MaTepuaia, HO TMpoOeabl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HE00X0/1MMbIe IPAKTUYECKUE HABBIKM pabOThI C OCBOEHHBIM MaT€pHaIOM B OCHOBHOM
c(OpPMHPOBAHBI, OJHAKO OOYYAIOUIMIICA HCIBITHIBACT 3aTPyJHEHUS TNPU PELICHUU
IPAaKTUYECKHX 3a/1a4.

Teopernueckoe copep)kaHue AUCHUILTMHBI OCBOCHO YaCTHYHO, OOydYaroUIHiACs 0-8
JIOIYCKAET CYLIECTBEHHbIE OMIMOKM, HE BUIMT B3aUMOCBS3HM TEOPUHU C IMPAKTHKOMH,
HEOOXO/MMBIE TPAKTUYECKHWE HABBIKM pPabOTHl HE C(HOPMHUPOBAHBI, OOJBIIMHCTBO
IOPEIYyCMOTPEHHBIX paldoyeil mnporpaMMoi JUCHMIUIMHBI y4YeOHBIX 3aJaHUi He
BBIMOJIHEHO. HeoOxoamma  OTMONHUTENBHAS  CaMOCTOATENbHAs paboTa Hax
MaTepHaJIOM Kypca.

YcBoeHME 3HAHMM HA MPAKTHYECKUX 3aHATHAX 0 TEMaM paszena 1 mposepseTcs Ha

KOHTPOJBHOM paboTe Mo pa3neny.
TunoBasi KOHTpPOJIbHAsI padoTa mo pasaenay Ne 5

1.0Onpenenuts  AJIMHY  BOJIHBI ~ KOPOTKOBOJHOBOW  TpaHMIBl  CIIOLIHOTO
PEHTTEHOBCKOTO CHEKTPa, €CIM CKOPOCTb 3JIEKTPOHOB, MOJJIETAIOIIUX K aHOAY TPYOKH,
v=0,90 c, rne c-ckopocth cBeta. (h=1,054 10'34I[>K c)

2.Haiitu 11 Bomopomonono6Horo wona He™ pamuyc mepBoii 60poBCKOM OpOUTHL.
(m.=0,911 10 ¥%r)

3.Hactuna ¢ mMaccod M HAaxXOAUTCSA B ABYMEPHOM NMPSAMOYTOJIBHOM MOTEHIHAIBHOU
saMe C a0COJIIOTHO HempoHulaeMbiMu creHkamu (0<x<a, 0<y<g). HaiiTu BepoOsSTHOCTH
HaxO0>KJICHUS YaCTHIIBI ¢ HAMMEHBIIIEeH dHepruel B obmactu 0< X<a/3, 2B/3 <y<B. (e=1,6
10"°Kn).

[lo pa3neny B pamkax gabOpaTOpHOrO MpaKTHUKyMa CTYJIEHT BBINOJHSAET 4
nabopaTtopHbie pabOThI U3 MEPEUHS J1a00PATOPHBIX padoT.

Tpe0oBaHuA K BHINOJHEHHUIO JJA00OPATOPHBIX PadoT

JIaGopaTopHBbIi MPAaKTUKYM BBITIOIHSAETCS B COOTBETCTBUU C TPa()UKOM BBITOJTHEHUS
nabopaTopHbIX paboT. O0BeM J1a00OpaTOPHOTO MPAKTHUKYyMa MO TUCIUIUIMHE COCTABISIET 16
94acoB, CTYJEHTHI BBIMOIHAIOT 6 mabopatopHbix pabor. Kaxkmas nmabopatopHas paborta
BBITIOJIHSETCST OpuragaMu B cocTaBe He Oosiee JByX cTyneHToB. Ha mepBoM, BBOJHOM
3aHATUU JO0 CTYIACHTOB JOBOAMUTCS COJAEpKAaHME W KaJeHIApHBbIM IUIaH TPOBEIACHHUS
MPaKTUKyMa, YKa3bIBAa€TCS YHCIO OalJIoB, KOTOPOE MOXKET HaOpaTh CTYAEHT MpuU
BBITIOJTHEHUH J1a00paTOPHOTO TMPAaKTHKyMa B COOTBETCTBHU C JEHCTBYIOIIEH B BY3e
pedtuHroBoi cucremoit co 100-0aybHOM MIKANON OIEHOK, MPOBOJAUTCA MHCTPYKTAXK IO
TEXHUKE O€30MacHOCTH MpPH BBINOJHEHUH PA0OT C OPOpPMIICHHEM B COOTBETCTBYIOILEM



KypHaiue. Ha aTom ke 3aHSTHM mpernofaBaTelb BbIJIAET 33JjaHuEe K MEPBOM J1abopaTOpHOU
pabore. CTyIeHThI 3HAKOMSITCSI C TEOpUEH, MOITYy4aroT JOMYCK K JabopaTopHOM pabore u
NPUCTYMAIOT K €€ BBIMOJIHEHUI0. Ha BTOpOM 3aHSITHHM CTYJIEHTHI BBINOJHSIOT TEPBYIO
nabopatopHyto pabory. Ha TperbeM 3aHATUM CTYIEHTHI BBINOJHSAIOT BTOPYIO
nabopaTopHyIO0 pabOTy M OCYIIECTBISIOT 3aIUTY MEPBOM J1a0OpaToOpHOM padOTHl U T.1.
HToroBoe 3aHATHE 3aBEpIIACT Ja00PATOPHBIN MPAKTUKYM B IIEJIOM.

[Tepen kaxmoit mabopaTOpHOW pabOTOM CTYIAEHT CHaéT KpaTKUH KOJUIOKBUYM,
OTpaXarollMii  ypOBEHb MPEIBAPUTEITHHON TMOJATOTOBKM K  BBIIIOJIHEHUIO PaOOTHI.
KomnokBuym npoBoAHUTCS B BUE YCTHOTO cOOECEI0OBaHMUS C MTPEMNO/IaBaTeIIEM.

B npornecce BeinosgHeHUs paboOThI CTYACHT:

- U3yYaeT MO JIMTEePaTypPHBIM JIaHHBIM MTapaMETPhl U XapaKTEPUCTUKU UCCIEAYEMOTO
npubopa, odpaiasi 0coboe BHUMaHUE Ha MpeIeIbHO HKCIUTyaTal[MOHHBIE TapaMeTphl;

-COCTaBJISIET IUIAaH TPOBEJIECHUSA HKCIIEPUMEHTA, OLEHUBAET WHTEPBAT W3MEHEHUS
M3MEPSEMBIX BEIIMYWH, BEIOMPACT KOJWYECTBO XAPAKTEPUCTHK, TOJICKAINX U3MEPECHHIO
Y YHCJIO TOYEK Ha KPUBBIX, oOpalias 0co00e BHUMaHUE Ha BO3MOYKHbIE HE MOHOTOHHOCTHU
B UX XOJI€, COTJIaCyeT IIaH paboThI C MPEINoaaBaTeNeM;

- U3y4aeT IKCIEPUMEHTAIBHYIO YCTAHOBKY, COOMpaET (€Ciid HY>KHO) U3MEPUTEIh-
HYIO CXeMY, 3HAKOMUTCS C MPaBWJIAMH SKCIUTyaTalluu BCEX €€ DJIEMEHTOB;

- TOTOBHT YCTaHOBKY K paboTe M IpoBepseT MPaBUILHOCTH MMOATOTOBKH Y TIPETIO/Ia-
BaTes;

- BKJTFOYAET HY)KHBIE MPUOOPHI M BHIMOTHACT 3allJIAHUPOBAHHBIA 00bEM H3MEPECHHM,

oOpaiasi BHUMaHHE Ha BOCIIPOM3BOJIUMOCTb PE3yibTaTOB. Bee akcnepruMeHTalIbHbIE
JTAaHHBIC U TTOKa3aHUsI TPUOOPOB 3aHOCATCS B pabOUuUil )KypHa,

- IPOBOJIUT  TIPEABAPUTEIIbHYI0 00pabOTKy  pe3yibTaTOB  OJKCIEPUMEHTa W
CpaBHUBAET HMX C OXHUIAAEMBbIMU 3HaueHUsMU. [IpenbsBisgeT TOJy4YCHHbIC JIaHHBIE
MPEno/1aBaTelo;

- BBIKJIFOYAET YCTAHOBKY M CIAET €€ MPENo1aBaTelto.

Bce naHHble, monydeHHble B XoJ€ palOOThl, 3alUCBIBAIOTCA B pabouMii
nabopaTopHbIil kypHain. PaGounii >xypHan mo J1abopaTOpHOMY MNPAKTUKYMY BEAETCS B
OTJEIIbHOM TETPaJIH.

I[To xaxxmoii mabopaTopHOIl paboTe B KypHAI 3aHOCATCS:

- Ha3BaHUE PabOTHI;

- 33/IaHKE Ha BBITOJTHEHUE Pa0OTHI;

- TJ1aH paboTHI;

- CX€Ma yCTaHOBKU;

- TIEPBUYHBIC ODKCIICPUMCHTAJIbHBIC JaHHBIC B BHUAC TaONMI] 0e3 KaKuX-JIMOO
MEPECUYETOB WUJTH TPE0Opa30BaHUM;

- pe3ynbTaThl IPEABAPUTEIILHON 00pa0OTKH TaHHBIX B 00BEME, HEOOXOIUMOM IS
OTIpEJICTICHNS UX TTOJTHOTHI ¥ HAJIEKHOCTH.

[To oxoHuanuu pabOTHI TAOOPATOPHBIN KYPHAI MOAMUCHIBACTCS MTPETIOIaBATEIIEM.

[To uToram kaxaon nabopaTopHON pabOThI OPOPMIISETCA OTYET, KOTOPBIM caaercs



IPEernoaBaTesio Ha CIeAYIOIEM MOCIE BHIMOIHEHUS JAaHHOW pabOThl 3aHSATHUH.

OT4eT T0JKEH BKIHYATh:

- KpaTKoe TEOPETHYECKOE BBEACHHE, OTPAXKAIOIIEE YCTPOUCTBO, MPUHIIUI JEHCTBUS
Y Ha3HaYeHUE UCCIeyeMOoro nmpudopa;

- 3aJIJaHKE€ HA BBINOJHEHHUE PA0OTHI;

- IJIaH MPOBEJICHUS HKCTICPUMEHTA;

- CXeMY YCTaHOBKH U €€ KpaTKOE€ OMUCAHUE;

- pe3yibTaThl U UX OOCYKJIEHHE, B TOM YHCJIE aHAJIU3 TIOTPEIIHOCTH IKCIIEPUMEHTA,
METOJIUKY 00paOOTKU PE3yNIbTATOB,

-TEOPETUYECKUE pacueThl, aHAJIW3 TOJYYECHHBIX JIaHHBIX M CpaBHEHHE WX C

JUTEPATYPHBIMH;

- BBIBOJIBI;
- CIIMCOK HMCIOJb30BAHHOMN JIUTEPATYPHI.

Pasznea 6
Tect T3
TectoBoe 3aanue 1Mo pazaeny «ATOMHOE SAPO»:

®BBINOJHACTCA 45 MUH.;
©COCTOMT U3 15 BOIpoCoB.

1. KBanT c1aboro B3auMoeicTBus?
a) epasumon 0) w-6030H8) y-K8awm &) ei0OoH

1. KBaHT 31€KTpOMarHuTHOTOB3aMO/ICUCT.?
a) epasumon 0) w-0030H 8) y-K8aHm 2) 2I0O0H

2. K kakomy KJ1accy 4acTHII TPHHAICIKAT
HYKIJIOHBI?a) tenmonsl  6) a0poHbl
8) NePeHOCUUKU 83aUMOOeUCMBUS

2. K kakomy KJ1accy 4acTHII TPHHAJICIKAT
ANEKTPOHBI?a) tenmoHvl  6) a0poHsvl  8)
NePeHOCHUKU 83AUMOOeUCMBUs

3. Kakas yactuiia B CBOOOIHOM COCTOSIHUU HE
crabuipHa?

a)y 6)v ee 2)p o)n

3. Macca nmokost HeUTpoHa ... Macce (bI) TOKOS
MPOTOHA
a) pasna  0) bonvule  8) MeHbuLe

4. Kakue UMb B3aUMOICUCTBUMN ONPEEISIIOT
COCTOSTHUE CTa0MIIBHOTO siipa?

a) cunbHoeb) 21eKmpoMacHUMHOe

8) cnaboe  2) epasumayuoHHoe

4. B xakux B3aUMOJICHCTBUSAX HAPYIIACTCS
3aKOH coxpaHeHus P-uetHoctu?

a) cunbHoe  0) 3NEeKMPOMASHUMHOE

8) cnaboe  2) epasumMayUoOHHOe

5. IIpotons! ¢ sHeprueit 15 MaB ocrtanaBnuBaroTcs
B BEIIECTBE M3-3a!

a) paouayuoHHuIX NOMepb IHePIUl

0) uoHuzayuu cpeodvl 8) nomepv dHepUU HA
usnyuenue Basunosa-Yepenxosa

5. OcHOBHOM IIpoLIECC B3aUMOJIEHCTB. Y-
KBaHTOB ¢ BemecTBoM npukE,=15 MaB?

a) Tomconosckoe pacceanue 0)
Domosghghexms) s¢hghexm Komnmona 2)
00bpazosanue 1eKmpoH-nO3UMPOHHBIX NaAP

6. PanqnanoHHbIe MOTEPH 3aBUCAT OT 3apsAJia CPEbl,

Kak:
6) 2 e ~F o)~

a) He 3a8Ucsm

6. loHn3anoHHbIe TOTEPH 3apsKEHHBIX
YaCTHULl 3aBUCAT OT UX 3apsI/I0B, KaK:

a) ne sasucam  6) ~2'6) ~7°  2) ~2

7. 3aBUCUMOCTB CEUEHUS TIpoIiecca 00pa3oBaHus € -
+
€ map Ot 3apsja cpeabl?

7. 3aBUCHMOCTB OT SHEPIUU CEUECHUS
dorordpdexra?

a) ~26) ~ 72 e)~P ) ~T? a) ~hv)t6) ~(hv)%) ~(hv)?2)~ahv
8. 3aps aapa paBeH UUCIHy  a) HellmpoHOo8  0) 8. Macca sipa ... cymme (bI) Macc HyKJIOHOB
NPOMOHO8  8) HYKIIOHO8 a) pasua 6) boavue 8) MeHbvlULe

9. K xakomy 3Ha4eHHIO OIMKE CPEeIHSS SHEPTUS
CBSI3M HYKJIOHA B sipe?

a) ~103B 6) ~10 KaB 6) ~I M>B

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

9. Uemy npubOIU3UTENHHO PaBHA y/enbHas
SHEPrus CBSI3U HYKJIOHA B kese3e?

a) ~103B 6) ~10 KaB 8) ~I M5B

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

10. HauOounee ycroituussl siapa ¢ Z-N:

10. Haumenee ycroituusbl siapa ¢ Z-N:




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

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

11. Mexannueckuii MOMEHT ITPOTOHA PaBEH

a)0 0)% )32

11. Mexann4eckuii MOMEHT HEUTPOHA PaBEH

a)0 0)7%n 8l

12. Paguyc siapa mpornopiuoHalieH:
a) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A 1

12. Paguyc siapa npornopiyuoHaieH:
@) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A

IIkaJjia oueHUBaHUS 00y4Ya0IIErocst HA TecTe
Kaxnplii tect coumepxut 1mo 12 BompocoB. 3a KaXIbld IMPaBHIBHBIA OTBET
Hauucnsiercss 1 Oamn. Ilpu orBere crynmeHta menee yeM Ha 60% BOIPOCOB, TECTOBOE

3aJaHUC HC 3aUYUTBIBACTCA U Y CTYICHTA 06pa3yeT051 JOJIT, KOTOpBIﬁ JOJIDKCH OBITH 3aKPbIT
B TCUCHUU CCMCCTpPAa UJIN Ha 3a4CTHOU HCIOCIIC.

YcBoeHHE 3HAaHMH Ha MPAKTHYCCKUX 3aHATUAX I10 TEMaM pa3aciia | ITPOBCPACTCA HaA

KOHTPOJBHOM paboTe Ne 1 mo pazaeny.

KonTpoasnas padora Nel (KP1)

Bapuanr 1

Bapuanr 2

1.01ueHuTs:

IJIOTHOCTDH AACPHOI0 BCUICCTBA

00BEMHYIO MJIOTHOCTH 3JIEKTPUUECKOTO 3apsijia

2.Haiitu snepruo:

HEOOXOUMYIO JUTSl pa3JeICHUs sapa 0" na a-

YACTHILY | SJIPO c¥. DHepruu CBS3H sJIeP o'°,

C12,He4 Ha HYKJIOH COOTBETCTBEHHO 7.98 M»1B,
7.68 M»aB, 7.08 M»>B

BBIJICTIMBIIYIOCS IIPH CUHTE3€ O + o = H? + Li°,
€CJIM DHEPI'MH CBS3M HAa HYKJIOH B pax H?, He*,
Li® paBHBI cOOTBETCTBEHHO 1.11 M»aB, 7.08 MaB,

5.33 MsB

IIkana onueHUBaHUA 00Y4YAIOLIEr0Cs HA KOHTPOJIBLHOM padoTe
Kaxxnass koHTpoJsibHasg paboTa COCTOUT W3 2 3ajad. 3a KaXIyH BEpPHO PEHIEHHYIO
3aauy Hauucisercs 3 Oamna. BepHbIil xoa pelieHus 3ajiadu, HO HE MPaBUIIBHBIN OTBET

onenuBaerca B 1 Ga.

[To pasmeny B pamkax jgabOpaTOpHOTO TMPAKTUKyMa CTYICHT BBIMOIHACT 4
nabopaTtopHbie pabOTHI U3 MEPEUHs JIa0OpaTOPHBIX padOT.

Bonpocsl K 3a4eTy ¢ OLEHKOM

1.TenioBoe U JTFOMUHECIIEHTHOE U3TyUYCHUS.
2.XapaKTepUCTUKH TETUIOBOTO MU3ITyUCHHUS.
3.3akon Kupxroda. BeiBob1 U3 3aK0oHa.

4 3axon Credana-bonbimana.
5.3axons! BuHa.

6.Dopmyna Pames-/[xunca. «YaeTpaduoneToBas KaTacTpoday.

7.3akoH uznyuenus [lnanka.
8.0nruueckas TUpoOMETpHs.

9.Buemmnwmii pororddext. 3akonst Croneroa s BHENTHETO (hoTodPdekTa.
10.YpaBHeHns DUHINTEHHA IS OJJHO- 1 MHOTO(GOTOHHOTO (hoTo3(PdeKTa.

11.BuyTtpennuii poTodrPdexr.

12. Topmo3HOe peHTreHOBCcKOe u3irydeHue. O0paTHbiit oTodhDEKT.
13.KopryckynspHO-BOJTHOBAs JBOMCTBEHHOCTh CBeTa. Macca v MMITyJIbC JOTOHA.

14.JlaBieHue cBeTa.

15.9dbdext Komnrona (sxkcnepumenT, Gpopmyra)
16.BeiBox popmyiel addexra Komnrona.



17.Monensb atoma Pesepdopra.

18.CrniekTpanbHble 3aKOHOMEPHOCTH ISl aTOMa BOAOPO/IA.

19.11loctynarel bopa. ®opmynbl pacdyera paauyca OpOUTBI M SHEPTUSH JIEKTPOHA;
NEePBBI OOPOBCKUI paJinyC; OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE AJIEKTPOHA.

20.OHeprusi MOHHU3AIUH, OIMpPEAEICHHE YaCTOThl HUCITyCKAeMOTO HJIM MOTJIOIAEMOTO
KBaHTa. Cxema SHEPreTUUECKUX YPOBHEH aTomMa BOAOpoa.

21.Jlnuna BoaHbI [le-bpoiis.

22.JKcniepruMeHTaIbHbIC TIOJITBEPAKACHUS TUTIOTE3bI Je-bpoits: onbiThl J[3BUCCOHA U
Jxepmepa.

23.OKCniepyUMEHTAIbHBIE MOATBEPKICHUS TUIIOTE3bI Ae-bpoitns: onbitel ToMcoHa u
TapxoBckoro; onbiTel bubepmana u nip.

24 IloHaTre KBAaHTOBOW CYTIEPIIO3UIIUN U CMECH.

25.01bIT ¢ IBYMS IIETSIMU JJIS1 CBETA U MAaKPOOOBEKTA.

26.01bIT ¢ IBYMS HIETSIMU JJIS1 DJIEKTPOHA.

27.00BITHI ¢ ABYMS IIEISAMHA JUTSI PYIIIICPEHOB.

28.0Heprusi CBA3M spa.

29.CunTe3 nerkux saep. TepMosiiepHble peaKiHH.

30.Macca, MeTo bl U3MEPEHUS MACCHI SIIEP.

31.I'amMma-u3nydeHue saep. « INEKTPUIECKUE» U «KMATHUTHBIC) MEPEXO/IbI.

32 Knaccuduxanms 3eMeHTapHBIX 9acTUI] — (DOTOHBI, JICITOHBI, aAPOHBHI.

33.SnepHble peakiuu Mo 1eHCTBUEM TaMMa-KBaHTOB.

34.OHeprusi CBA3M HYKJIOHOB B siipe. CpeHsis SHEPTHsl CBSI3H HYKJIOHOB.
Y CcTOMYUBOCTH SAEDP.

35.BHyTpeHHSs1 KOHBEPCHSI.

36.JIMIOoNBHBIN U KBaIPYIIOIbHBIN SJIEKTPUIECKUNH MOMEHTHI /Ipa.

37.3aKOHBI COXpaHEHHSI B SIEPHBIX PEaKIHUAX (CHIBHOE B3aUMOCHCTBHE).

38.0HepreTudeckre MOTEpH YacTUI] Ha HOHU3AIUIO U BO30yk1eHne. MloHn3annoHHbIH
npoOer.

39.Pagnyc siapa. « QNEKTPOMAarHUTHBIN U «SACPHBI paanyChl, METOIbI H3MEPEHUS.

40.B3anMoneiicTBie raMMa-KBaHTOB C BEMIECTBOM

41 KBapkoBas MOJIEIIb aJJpOHOB.

42 PazMephl HYyKJIOHA.

43.0060504eunast Mojenb siapa. [IpaBua 3anosHeHns 000J04eK.

44 Jueprusi CBSI3HU sIIep.

45.3aKOHBI COXpaHEHUS M Pa3IMYHbIC TUIIBI B3aUMOICHCTBUH.

46.CBoiicTBa aApOHOB.

47 KanenbHast mozenb sapa. [lomysmnupudeckast popmysia sl SHEPTUU CBA3H sIIEP.

48.IlpsiMble simepHbIe peakiuu. Peakimu moj 1eiicTBUEM IEUTOHOB.

49.0co0CHHOCTH SIICPHBIX PEAKIHMK MOJT JSHCTBUEM 3apsHKEHHBIX YACTHII.



50.0OcHOBHBIE XapaKTEPUCTUKU PAAUOAKTUBHOIO pacnaaa sjiep. 3aKOHbI
paAroaKTUBHOTOpacnaaa. JHEPreTHYecKre yCIOBUs BO3MOKHOCTH PaIMOAKTUBHOTO
pacnaja.

51.[lenenue sapa (MexaHU3M JCJICHUS Ha OCHOBE KalleJIbHONH MOJICIIH).

52.CBoiicTBa 4acTHIl, BXOJAIINX B COCTaB aTtoMa (e, p, ).

53.a- Pacnag. Mexanusm o- Pacniaia (kauecTBEHHOE pacCMOTpPEHUE).

54.3-Pacnan. Paznuunsie Bunbl B-Pacnaga. KauecTBeHHOE paccMOTpeHHE MEXaHU3Ma
B-Pacmana.

Meroanuyeckue ykazanus JJs NpenoaaBaTess

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha mepBoii BBOIHOM JIEKIIMK cenaTh OOMIM 0030p COAepKaHUs Kypca U OTMETHUTh
HOBBIC METOJBI M TOAXOJBI K PEIICHUIO 3a7a4, pacCMaTPUBAEMBIX B Kypce, OBECTH [0
CTYZIEHTOB TpeOoBaHUs Kadeapsl, OTBETUTH HA BOIPOCHI.

[Ipy moaroroBke K JIEKIMOHHBIM 3aHATHSIM HEOOXOIUMO MPOAYMaTh IUIaH €ro
MIPOBE/ICHMUSI, COJIEpKAaHUE BCTYNMUTEIbHON, OCHOBHOW M 3aKIIOYUTEIIBHONW YacTH JICKIIUH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4Y€OHOW W METOJAMYECKOW JUTEpaTyphl, MyOJIUKAIUSIMU
MEePUOJIMYECKON TeYaTH MO TeMe JIEKIIMOHHOTO 3aHATHS. YTOUYHUTH IUJIaH NPOBEICHUS
CEMUHAPCKOTO 3aHATHS IO TeMe JCKIuU. llepem W3I0KeHHEeM TEeKYIIero JEKIIMOHHOTO
MaTepuanga HallOMHUATH 00 OCHOBHBIX WTOTaxX, MOCTHUTHYTBHIX Ha MpembLayrux Jekmmsax. C
OTOW TIEIBbI0 3a7aTh HECKOJBKO BOMIPOCOB AayAUTOPHHU M OCYIIECTBUTH BBIOOPOUYHBIH
KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxope NeKIMOHHOrO 3aHATHSA MpernojaBaTelb JODKEH Ha3BaTh TEeMy, y4eOHbBIC
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C TIEPEUHEM OCHOBHOWM W JIOTIOJIHUTEIBHOW JIUTEPaTyph
o TeMe 3aHATHs. PackpbiBas cojepkaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KAaTETOPHsX, SBICHHUSIX U TIpPoIeccax, OCOOEHHOCTSIX WX
MpOTEeKaHus. PacKpbIBaTh CYITHOCTh M COJEPIKAHHME PA3IUYHBIX TOYCK 3PCHHUS M HAyYHBIX
MTOIXO/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHUHA U MPOIIECCOB.

Cnengyer apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TIO3HIIMIO TIO CIIOPHBIM
TEOpETHUECKUM BompocaM. [lpuBoauTh mpuMepbl. 3agaBaTh MO XOAY H3JIOKECHUS
JIEKIIMOHHOTO MaTepuajia pUTOPUUYECKHE BOIPOCHl M CaMOMY JaBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIIMU MBICIUTEILHON MESITEIIbHOCTH CTYJEHTOB, MOBBIIICHUIO HX
BHUMaHUS M MHTEpeca K Marepuaidy JEeKIUU, ee cojepkanuto. [IpemomaBarens mOHKEH
PYKOBOJHUTH pPabOTOW CTYAEHTOB I10 KOHCICKTHPOBAHHUIO JICKIIMOHHOTO MaTepHaa,
MOTYCPKUBATh HEOOXOIMMOCTh OTPAYKEHHUS B KOHCIIEKTAaX OCHOBHBIX ITOJIOKEHUN N3ydacMOM
TeMbI, 0CO0O0 BBIJENASA, KaTeropHalbHBIM amnmapar. B 3akii0YuTeIbHONM YacTH JICKIHUH
HEe00Xx0arMO CHOPMYTUPOBATH OOIIKE BHIBOJBI 10 TEME, PACKPHIBAIOIINE COACPIKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JICKITUU. OOBSIBUTH TUTAH 0YEPETHOTO MPAKTUIECKOTO 3aHATHUS,
JIaTh KPaTKUE PEKOMEH/IAIUU TI0 TTOATOTOBKE CTYJEHTOB K ceMuHapy. OnpeneanTh MeCTO U
BpeMs KOHCYJIbTAIIMU CTYJEHTaM, TMOKEJIaBIIUM BBICTYIIUTh Ha CEMHUHApE C JOKIAJaMu H
pedeparamu.

Ha mocnemqnedt eknuu yaenuTh BpeMs Juisi 0030pa HanOoJiee BaKHBIX IOJIOKCHHH,



PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus U1l IPOBEIECHUS IPAKTUUECKUX 3aHATHIM

YeTko 0003HaYUTh TEMY NPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MOHATUS, CBSI3aHHBIE C TEMOW NMPAKTUYECKOTO 3aHATHUS.

B mpouecce pemieHus 3agad BECTH JHMCKYCCHIO CO CTYAEHTAaMU O MPaBHIBHOCTH
MIPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeuaTh CTYIEHTOB, HaumbOoJee AaKTUBHO YYacCTBYIOIIUX B pEUICHUH 3a7ad H
JTUCKYCCHUSX.

B KOHILIe NpakTUYECKOro 3aHATHUA 334aTh AyJAUTOPUU HECKOJIBKO KOHTPOJBHBIX
BOIIPOCOB.

3. Yka3aHus Juis IPOBEICHUS J1aOOPAaTOPHBIX 3aHATHIA.

CobmogaTh TpeOOBaHUS TEXHUKH OE30MacHOCTH M MPOBOAUTH HEOOXOIUMBIE
Pa3bACHEHHSI O IPaBUILHOCTH MOBEJICHUS B Ja0OPaTOPUHU.

[lepen BbIMOJNIHEHHEM J1A0OPATOPHOM pPAaOOTBI NPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HAIIOMHUTH U OOCYAUTh OCHOBHBIE TEOPETUYECKUE MOJIOKEHNUS, 3HAHUE KOTOPBIX
HEO00XO0UMO ISl OCMBICJICHHOT'O BBITIOJHEHUSI padoT.

B npouecce BbIoaHEHMs! pabOThI ClIEAYET NOCTOSHHO OOIIATHCS CO CTYIEHTaMH, HeE
JIOITYCKasl TI0 BO3MOKHOCTH MX HEIPABUJIbHBIX JEHCTBUN.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YyJbTaThl SKCIEPUMEHTOB ObLIM 3a()MKCHUPOBAHBI
CTYJIEHTaMH B IUCbMEHHOM BHJIE.

[Ipu npueme 3auera no padboTe TpeOOBATH OTUET O MPOACIAHHON padoTe, e JOJKHbI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3zaHus 10 KOHTPOJIIO CAMOCTOSITEILHOM Pa0OTHI CTY/IEHTOB

[To ycmoTpenuio npemnojaBaTes 3a/laHue Ha CaMOCTOSITENIbHYIO pabOTy MOXKET OBbITh
VMHAUBUAYAIbHBIM WK (POHTAIBHBIM.

[Tpu ucnosb30BaHUM UHAMBUAYATBHBIX 331aHUI TPEOOBATh OT CTYACHTa MUChbMEHHBIH
OTYET O MPOJIEIAHHOM padoTe.

[Ipn npumeHeHUH (QPOHTATBHBIX 3aJaHUI BECTHM KOJUIEKTUBHBIE OOCYXXIIEHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUUYECKUX TOJOKEHHM.

C 1enpl0 KOHTPOJSI KAauecTBa BBINOJHEHHUS CaMOCTOSITENbHOM paboThl TpeboBaTh
WHJUBUAIYAJIIbHBIE OTYETHl (JOIYCTUMO BMECTO IHCBMEHHOIO OTYETa IPUMEHSTH
WHJVBUyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

Meroanuyeckue yKkazaHusi AJsl CTYAEHTA

1. Ykazanus 1151 IpOCTyIIMBaHUS JISKIIUI

Ilepenq HayanoM 3aHATHM BHHUMATEJIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
MPOBEICHMUS JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

Ilepen mocemeHreM O4EepEIHON JEKINUN OCBEXXKUTHh B MaMSATH OCHOBHBIE KOHIIEMLUU
NpolJeHHOro paHee Marepuana. I[loaAroroBuTh mpu  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMH.

Ha nekuun ocHOBHOE BHHUMaHHE CJEIyeT yIelsaTh He (OopMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJIEPKAHUIO U3YyYae€MbIX BOIIPOCOB, OMPENEICHUAM U MOCTAHOBKAM 3a/1ay.



B npouecce u3yuyeHus JEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpAILATECA K OCHOBHBIM TMOHSTHUSIM M METOJaM pelIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYJIEHTOB).

XKenarenbHO MCHOJB30BATh KOHCIIEKTHI JIEKIIUM, B KOTOPBIX HCHOJIB3YETCSl MPUHSTAs
npernojaBaTesieM CUCTeMa 0003HaYCHHI.

Jlist 6o1ee moapoOHOTO M3yUEHUS Kypca CIeayeT padoTaTh C PEKOMEHIOBAHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHud 715 y4acTUs B IPAKTUYECKUX 3aHATHIX

[lepen nmocemeHneM 3aHATUSL YSICHUTh TEMY M CAMOCTOSATENIBHO U3YYUTh CBSI3aHHBIE C
HEW MOHATHS U METO/bI PEUICHUS 3a1a4.

[lepen pemenuem 3agad akTUBHO Y4YacTBOBaTh B OOCYXKJACHHHM C IpEIojaBaTelieM
OCHOBHBIX IOHSITUN, CBA3aHHBIX C TEMOM CEMHUHAPA.

B mpouecce pemieHns 3ajad BECTU JAMCKYCCHIO C MPENOJaBaTeseM O MPaBUIbHOCTH
MIPUMEHEHUSI METOJIOB UX PEILICHUS.

[Io BO3MOXHOCTH CaMOCTOSITEIBHO JOBOJUTH PEIICHHE MpelaraéMbIX 3aaad o
OKOHYaTEIbHOTO UTOTA.

B KoHIle TPaKTUYECKOTO 3aHATHUS MPU HEOOXOJAMMOCTU BBIICHUTH Y IMPEIOIaBaTelis
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJbTAThl BHIOJHEHUS pa0OThl HEOOXOAUMO pacreyararh.

3. Yka3zaHus 1Sl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmronate  TpeOOBaHMSI TEXHMKM O€30MACHOCTH, I 4Yero MpociyllaTh
HEO0OXO/IMMBIE PA3bsICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[lepen BbIOTHEHHEM JIA0OPATOPHON PAOOTHI MIPOBECTH CAMOCTOSITEIBHO MTOATOTOBKY
K paboTe U3yunB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHHUS, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B nporecce BbINmoHEHUST pabOThI CIEAYET MOCTOSTHHO OOIATHCS C MPENOJAaBaTeNIEM,
HE JIOMYyCKas M0 BO3MO>XHOCTH HEMPABUIIbHBIX I€MCTBUM.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a(h)MKCUPOBATH B TUCBMEHHOM BHJIE.

IIpu cpaue 3avera mo paboTe MOATOTOBUTH OTYET O MpPOJEIaHHOW padote, Tne
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI U BBIBOIBI.

4.Yxa3zaHus AJisl BBITIOJIHEHUS CAMOCTOSITEIbHOM PabOThI

[Tonyuuts y mnpenojaBaTeisi 3aJaHUE W CIKHCOK PEKOMEHJOBAHHOW JUTEpaTypHI.
N3ydeHne TeopeTHUeCKUX BOMPOCOB CIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAaMOCTOSITEIBHO,
HO TIPU 3aTPYAHEHUAX 00paIlaThCs K MPErnoaBaTelo.

IToaroToBUTH MUCHMEHHBIN OTUET O MPOJICIAHHOM paboTe.

[Ipu BbIMOJSIHEHUU (PPOHTAJIBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojiaBaTeis padota
MOXKET OBITh OIlcHEHa 0e3 MUCHbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIBHBIC
BOITPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSITEILHOM PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.



OnenuBanue CTYACHTA HA IK3aAaMCHEC 10 JTUCIHUIIJIUHE «DPU3uKaN»:

Babl
(uToroBoit OcBoeHnue
N N . TpeGoBanus kK 3HAHUAM
PEUTHHIOBON | KOMMNeETeHIHit
OLIEHKH)
100-85 [TponBunHyThIii | OTBETHI Ha TOCTABJICHHBIC BOIPOCHI MOJTHBIC, YETKUE U Pa3BEPHYTHIC.
YPOBEHb Pemenust 3amad  JOTHYHBL, JOKa3aTelIbHBI W JEMOHCTPHPYIOT
aQHAJIMTUYECKUE U TBOPUYECKHE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcs TOJIHBIE OTBETHI HAa IIOCTaBJICHHbIE BOINpPOCHL. I[lokaszaHo
YpOBEHb YMEHHE BBIACIATh IMPUUYMHHO-CIEACTBEHHbIE CBsi3u. [lpu perienun
3aJad  JIOMYIIEHbl HE3HAUYMUTENbHbIE OIIMOKH, WCIPABICHHBIE C
TTOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIoiaBaTes.
69-60 BbazoBbrii OTBeThI Ha BOMPOCHI U PELICHHs MMOCTABJICHHBIX 3a7ad HEIOCTAaTOYHO
YpOBEHb nosinble. Jloruka m mociIenoBaTENbHOCTh B PELICHUH 3a7ady HUMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

Crynent, monyuuBiui MmeHee 60% OT MakCUMaIbHOTO Oajia 3a pa3iaen AUCIUTIIHHBI
WJTH TIPOMEXYTOYHYIO aTTECTAINIO, CAMTACTCSI HEATTECTOBAHHBIM I10 JTAHHOW JUCITUTUIHHE.

HToroBas olleHKa BBICTABIISICTCS ITyTEM TEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUHU
CO CJIEIYIOIICH TaOIUIIeH:

Ornenka 1mo 5-0auIbHOM IIKaje LyTnis, amies 52 pesie o Ouenka ECTS
DK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3 —«o » 65-69
(VOOBIIeMBOPUMENbHO 60-64 E
2 — «Hey0061emBoOPUMENLHOY Menee 60 F

YueOHO-MeTOANYeCKOe U HH(POPMAIITMOHHOE o0ecTieueHre YUeOHOM TN CIIMIIIMHBI
OO6s3aTenbHbIC U3TaHUS

1. CuByxuH, /. B. O6umit kypc ¢usuku: Yueb. mocobue: s cTyd. GU3NYECKUX
cret.By3oB. B 5 -tu T. T.1. Mexanuka / JI. B. CuByxun. - 6 e uza., crepeor. - M. :
duzmatiut, 2020. - 560 c. https://reader.lanbook.com/book/185713#1

2. CuyxwuH, [[. B. O6mmii kypc ¢uzuku: Yued. mocodue mis CTyd. (Pu3nuecKux
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cner.By30B. B 5 -tu T. T.5. Atomuas u sinepnas ¢usuka/ J[. B. CuByxun. - 63e usm.,
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8. AkcenoBa E.H. O6mas ¢usuka. Ontuka (raaBel Kypcea): yueoHoe mocobue / E.H.
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14. 3akoHbI TEII0BOTO M3MydeHus [TekcT] : MeToa. yka3. K TPOBEICHHIO IPAKT.
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¢uzuke s ctya. Bcex (opm o0yu. / coct. UepnoBa H. M. - banakoso: BUTU HUAY
MU®DU, 2020. - 32 c.

27. ViccnenoBanue TEIUIOBOTO M3y4eHHsSI aOCOIIOTHO depHOro Tena [TekcT] : meTon.
yKa3. K BbIT. J1a0. pab. mo auci. " Atomuas ¢usuka" mis crya. croer. 14.05.02 "Atomubie
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coct. Uepnosa H. M. - banakoso: BUTU HUAY MUDU, 2019. - 16 c.
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¢dbopmbl 00y4. / cocT. Yeprosa H. M. - banakoso: BUTU HUAY MUOU, 2019. - 20 c.

31. U3yuenne kocMuueckux Jydeil [TekcT] : MeTol. yka3. K BhIM. jJab. pad. mo Aucil.
"SAnepuas ¢usuka" mna crya. coer. 14.05.02 "AToMHBIE CTaHIMH: MPOEKTUPOBAHHE,
JKCIUTyaTalusl 1 MHKUHUPUHT" o4yHOM (hopmbl 00y4. / cocT. UepHoBa H. M. - BanakoBo:
BUTHU HUAY MUDU, 2019. - 28 c.

32. HccnemoBaHwe TPEKOB HWOHU3HPYIONIUX YACTHUIl B BBICOKOTEMIIEPATypPHOI
muddy3nonHort kamepe [Tekct] : MmeTon. yka3. K BbIN. jad. pabd. mo guci. " SnepHas
¢uzuka)" s cryn. cnerl. 14.05.02 "AToMHbIE CTaHIIMK: TPOCKTUPOBAHKE, IKCILTyaTAIHs U
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MarepuajbHO-TeXHHYECKOE o0ecneyeHue Y4eOHOM AMCUMILIMHBI

JIekIIMOHHBIE W TMPAKTUYECKUE 3aHSATUS TPOBOMAITCS B Y4YEOHOM ayauTOpHUH,
000py/IOBaHHON  BHUJACONMPOEKTOPOM,  SKpPaHOM, IMEPCOHAIBHBIM  KOMIIBIOTEPOM U
JTUHAMUKAMH.

JlabGopaTopHble 3aHITHs IPOBOATCS B TabopaTtopun «Dusnka (MexaHuka)y, «dusuka
(monekymnsipHas ¢usnka)y, «Du3nka (3JEKTPUUECTBO U MAarHETU3M)», «Du3nka (aToMHAs U
snepHasi pu3nka)», OCHAIEHHOW J1abopaTOpHBIM OOOpPYAOBAaHWMEM ISl BBIMOJHEHHS BCEX
J1a00paTOPHBIX pabOT COTJIACHO MEepeUHs Ja00paTOPHBIX PadoT.

st camocTosiTenbHOM pabOThl  OOyYarOIUXCSd HWMEIOTCS  CHeIUaIu3upOBaHHBIC
MOMEIIEHUsI, 000pYIOBaHHbBIE TIEPCOHATBHBIMU KOMITBIOTEPAMU C BBIXOJIOM B MHTEpHET U ¢
JOCTYIIOM K  DJIEKTPOHHO-OMOJIMOTEYHOM CHCTEME, DJJICKTPOHHOW OHOIMOTEKE W
AIIEKTPOHHON HMHGPOPMAIIMOHHO-00pa30BaTEeNbHON Ccpefie By3a, a TakkKe K JPYruMm
OuOMoTeYHBIM (POHIAM.

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMBbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XuMuueckasi TEXHOJOTHUSD.

PaGouyto mporpammy cocraBui: ipodeccop, UepHora H.M.

Penensenr: nouent, bapanosckas JI.B.

[Tporpamma omo6pena Ha 3aceganun Y MKH 18.03.01 « Xumudeckass TEXHOJIOTHSD.

[Ipencenarens yueOHO-MeTOMYECKOM Komuccuu Yeprnora H.M.



