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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
LenstMu OCBOEHMSI TUCIUIUIUHBI SIBISIFOTCS: O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHOMN (hHU3UUECKOit
KapTUHON MUpa, (GOPMUPOBAHUE y CTYIEHTOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAyYHOMY aHAJIM3y CUTYallUui, C KOTOPBIMH CIIEHUAIHUCTY MPUAETCS CTAIKUBATHCS MTPU CO3JaHUH HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/IG SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; IIOSBHAKOMUTHECA C OCHOBHBIMHA (1)I/I3I/ILI€CKI/IMI/I BCJIIMYMHAaMU, 3HATh UX OMPEACTICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHSH‘{eCKI/IX

puOOpPOB.

3ajauaMu OCBOEHUS TUCHUILIIMHBI SIBJISIOTCS:
- U3y4YCHHNE OCHOBHBIX (PHM3UYECKUX SBICHUH, OBIaIcHUE (yHIaMEHTAILHBIMU MTOHSATUSMH,
3aKOHAMH U TEOPHUSIMH KJIACCUYCCKON U COBPEMEHHOU (PH3UKH, a TAK:KE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

- OBJIQJICHUE TIpUEMaMHt ¥ METOJaMHU PEIIeHUsI KOHKPETHBIX 3a/1a4 U3 Pa3InIHbIX 00JacTeit pu3uku;

- 03HAaKOMJICHHE C COBPEMEHHOUW M3MEPUTEIHHON amnmapaTypoid, (GOpMHUPOBAHHE HABBIKOB
poBeJeHNUS (PU3NYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATh KOHKPETHOE (PU3NYECKOE CO/Iep KaHue B
MPUKIAIHBIX 3a7a4ax Oyaylien cueraibHOCTH;

- U3y4YEHHE UCTOPUU PA3BUTHUS HUBKKH.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI MO JUCIUILIHHE (MOYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTUKEHUSI KOMIETeHH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHHs 110
THUCLUILINHE, 00eCTIeYNBaIOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI]

OIIK-1 Cnocoben
MPUMEHSITh
dbyHIaMeHTalbHbIC 3HAHUS,
MOJTy4YeHHBIE B 00TaCTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, U
UCIIONIb30BaTh UX B
npodeccuoHanbHOM

eI TENIbHOCTH

OIIK-1.1 Ocymectusier
BbIOOD (PyHIaMEHTaTBHBIX
OCHOB B 00JacTH
MaTeMaTHYECKUX U (WJIH)
€CTECTBEHHBIX HayK JIJIs
petieHus: chopMyIUpPOBAHHON
3a/1a4¥ poQeccuoHAIbHOMN
JESITEIbHOCTH

3HaEeT
KpUTEpHUH BbIOOpa (DyHIaMEHTaJIbHBIX OCHOB
u3 obnacTu MaTEeMaTHYECKUX WIH
€CTECTBEHHBIX HayK JUIS peleHus
c(hopMyJIMPOBAHHOM 331241

yMmeeT

OCYIIIECTBIIATh BBIOOP HEOOXOIUMBIX OCHOB
(byHIaMEHTaIbHBIX €CTECTBEHHOHAYYHBIX
3HaHMW I pemeHus chopMyIHMpoBaHHOM
podeCCHOHAIBLHOM 3a1a4n

BJIajeeT

METOJIaMH BBIOOpA M OIICHKH HEOOXOIMMBIX
(byHIaMEHTAIbHBIX (U3UYSCKUX 3HAHHU IS
pelIeHHs TIOCTaBICHHOH 3a]1auu




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTe3 uHGOpMaIuH,
MPUMEHSTh CUCTEMHBIN
MOJIX O/ IJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.1 OcyuiectBasiet
CUCTEMHO-CTPYKTYPHBII BEIOOD
UH(OPMAIIMOHHBIX PECYPCOB (B
TOM 4uCIIe B U(POBOH cpefe)
JUTSI TIOUCKA UHGOPMAIUH B
COOTBETCTBUU C MMOCTABICHHON
3ajauen

3HAeT

METOJIbl W TMOJAXOAbl KPUTHUYECKOTO H
CHCTEMHOT'O aHaImM3a JUIST petieHus
MOCTaBJIICHHOHU 3a1a4u

ymMeeT

OCYIIECTBIISATh CHCTEMHEIN BBEIOOP
HeoOXoauMoi ~ MHpOpMAIMK U3 O0IIero
MacCHBa  JAHHBIX B  COOTBETCTBUH  C
IIOCTaBJICHHOM 3aauei

BJIA/IEET

HaBBEIKAMH IOKCKa uH(pOpMaIUu U

KPUTHYCCKOI'0 aHalln3a IIOJIYUYCHHOI'O 00BéMa
JaHHBIX

YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 UHPOpMAITUH,
MPUMCHSTh CHCTEMHBIN
MOJIX O/ JIJISl PEIICHUS
MOCTaBJICHHBIX 33724

VK-1.2 Brisgsiger
uHpOpMaIIHIO, 3HAUUMYIO JIJIs
IIOCTaBJIICHHOH 3a4a4u

3HaeT

OCHOBHBIC 3aKOHBI U SIBJICHUS (U3UKH JUIS
pelleHYsI MTOCTABJIICHHOM 3aa4uu

yMeeT

pemarh IMOCTaBJIEHHBIE 3aJaud OMHUPAsICh Ha
OCHOBHBIE 3aKOHBI (PU3UKHU
BJIajeeT

OCHOBHBIMH HaBBIKAMHU
¢uszndeckoil MHPpOpMaUH
MOCTaBJIICHHOM 3aa41

BEISIBJICHUS
3HAYUMON  JUIA

YK-2 Cnocoben
ONpeNeNsATh KPYyr 3a/1a4 B
paMKax MOCTaBICHHOM
[EJIU U BBIOUPATh
ONTHUMAJIbHBIE CIIOCOOBI UX
peLIeHHUs], UCXO1s U3
JIEUCTBYIOILUX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECypCOB U OTPaHUYECHUH

VYK-2.4 CocraBnsiet
MOCIe0BATEIHLHOCTh
(aropuTM) pelIeHUs 3a1a9u

3HaeT

MOJXOJIbI COCTaBJICHUS AITOPUTMOB PEIICHUS
MOCTaBIICHHBIX 3a/1a4

yMmeet

OCYIIECTBIISATh BBIOOD aJropuT™Ma
HEO0OXOUMOT0 M JOCTATOYHOTO AJI PEeIICHUS
MOCTaBJIEHHOM 3a/1a4n

BJAaJeceT
AIropuTMaMu pCIICHUA (1)I/ISI/I‘IGCKI/IX 3aaad
HCIIOJIb3YEMbIX JJIA BBIINIOJIHCHUA

MMOCTaBJICHHBIX 1IeNeH

3. Yka3zaHue MecTa JUCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jannast tuciumuivHa (MOysb) BKiItodeHa B brok «lucuumnunel, Mmoaynu» b1.0.12 ocHoBHOI
npodeccuonansHoOM 0bpa3zoBaTenbHOl mporpammsl 01.03.02 Ilpuknagnas mareMaTuka U HHGOpMaTHKa U
OTHOCHUTCS K 0053aTeIbHON YacTH y4yeOHOro IIIaHa.




JlucumrimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTeCTBEHHO-HAYYHOTO Iukiaa. OHa
OCHOBBIBACTCS HAa 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunematuka: MexaHHM4eCKO€E JIBH)KEHUE, ITyTh, IEpEMEIlIeHNE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxka: IlepBeiit 3akoH HeroTona. MHepimanbHble cucteMbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuii 3akoH HproToHa. 3aKOH BCEMUPHOTO TAroTeHus. 3akoH ['yka. Ummyiibc.
3aKkoH coxpaHeHHs uMItysbca. Kunernueckasi 1 MoTeHIMAIbHAS SHEPTUs. 3aKOH COXPAHEHUSI SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOI Teopur. OcHOBHOE ypaBHeHHuEe MKT.

2. YpaBHEeHHE COCTOSIHUSA UACATBLHOTO raza. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oobema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMeHnenue nepBoro 3akoHa TePMOJIUHAMUKH TSI U30IIPOLIECCOB -
Annabatuyeckuii mporecc. CUIoBbIe MalTUHBI, K.I1.J1. TeIJIOBOW MAaIlIMHBI.

4. I3MeHeHue arperaTHOro COCTOSIHHSI BEIlleCTBa (IUIaBjiIeHHe, TapooOpa3oBaHue, KOHICHCAIINS).

DIeKTpOoCcTaTHKA

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTaTUUECKOTO MoJsl. CHIIOBbIe TUHUY 1o, [IpuHIMI cyneprno3uuy moie.

2. PaboTa 1o nepeMemieHuIo 3JIeKTPUIECKOTo 3apsa B AIeKTpruueckom nose. [Torenmuar.
Pa3znocth noTeHIHMAIOB.

3. DnekrpoeMKocTh. KoHaeHCATOPBI. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPTHS
AJIEKTPUYECKOTO I0JIsI KOHJEHCaTopa.

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusieHue. 3akon Oma Jij1sl ydyacTka IerH.

2. DnekTpoaBMKyIas cuia. 3akoH OMa i 3aMKHYTOM TSI,

3. Pabota u momHocTh ToKa. 3akoH J[xoyisa-JIeHa.

MarnuTtHOoe noje. IIeKTpOMarHuTHasE HHIYKIIHSL.

1. MarautHoe none. Uuaykuus Marautaoro nosst. Cuina AMmepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHUTHOM Toste. Cuta JlopeHiia.

3. MarHutHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHON HHAYKIMU. CaMOUHAYKIMS. DHEPIHUsl MarHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. 'apmonnueckoe konedbanue. Matemarnueckuii MasiTHUK. [Ipy>KHUHHBIN MasgTHUK.

2. Bonnbl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbpHbIM KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3akoHBI OTpaXXeHUs U TIpesioMyIeHus cBeTa. [loyiHOe BHYTpeHHEe  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. PopMyiia JIUH3BI.

3. Hucnepcus cseta. UuTepdepenius u nudpakius CBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmrTeHa g Gotorddexra. PoToHBI. DHEPrus, Macca, UMIYJIbC
dboToHa.

2. CtpoeHue aroma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocnenyromye qUCIUTIIIMHBI
/T JIOCTHKCHUST KOMITETEHIIUN
1 [TexHuueckas mexaHuKa OIlK-1.3
2 | OCHOBBI apXUTEKTYPHO-CTPOUTEIHHBIX KOHCTPYKIINH OIIK-1.3
KomnerotepHoe MonienupoBaHue npoiiecca AepopMupoBaHus
3 P AP pouecca Aepopmip OI1K-2.2, OTIK-3.2, TIK-4.3
9JIEMEHTOB CTPOUTEIHHBIX KOHCTPYKITUH




4 | MupopmanmoHHOE MOJICTUpOBaHUE B cTpouTebeTe (BIM)

TTIK(I))-1.5, OTTK-4.1

5 | YpaBHEeHHS MaTeMaTHYECKON (HU3UKH

OIIK-3.1, OIIK-1.1

Hayuno-uccnenoBarenbckas pabora (oaydeHNe MePBUIHBIX
HABBIKOB HAYYHO-HMCCIIEAOBATEIHCKON pabOThI)

OIIK-4.1, TIK-4.2

7 |be3omacHOCTE XU3HENEATETHLHOCTH

VK-8.1, YK-8.2, YK-8.3, YK-8.4

8 | Texnonoruueckas (IPOEKTHO-TEXHOJOTHYECKAs) IPAKTUKA

OIIK-4.1

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHUIAX C YKa3aHHEM KOJNYeCTBA aKaJleMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yaloluxcs ¢ npenojaBaresieM (110 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PA00TY 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bun yueGHoi paboTh Beero MIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KonrakTHas padoTa 112 48 64
Jlextmonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopubie 3ansTus (J1ad) 32 0 16 16
IpaxTuueckue 3anstus (I1p) 32 0 16 16
Hnasi KOHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU TI0 KYpPCOBOU paboTe (MPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (CaJa 3a4era,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTPOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 025
(KoHCYIbTalHA TIepea SK3aMEHOM H cliada ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast pabora (CP) 109 56 53
O61masi TpyA0eMKOCTh AMCHUTIJIMHBI (MO1YJIs1)

4achbl: 252 108 144

3a4eTHbIe eTUHHUIDI: 7 3 4

5. Coep:kanue TUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ yKa3aHueM

OTBE/ICHHOT0 HA HUX KOJHMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTuueckuii MiaH JUCHUIUIMHBI (MOJTYJIs)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WUHIUKATOP
E- a
g | Jnexkuuu 113 JIP Bcero,
Ne Paznensl IMCIAIUTHHEL S CP yac JIOCTHIXKEHU
Q .
@) U3 HUX 13 HUX U3 HUX a
Ha Ha Ha KOMIICTCHI]
TIpaKTH- TIpaKTH- TIpaKTH-
BCETO 4ecKyio BCETO 4ecKyIo BCETO 4ecKyIo numn
TOATro- TOTOo- TOTOo-
TOBKY TOBKY TOBKY
1. |1 paznen. duszndeckre OCHOBBI
MEXaHUKU
Kunemarunka nocrymareibHOTO OINK-1.1,
1.1. yn 1| 2 2 2 4 | 10 | VK-11,
Y BpPAILlATEJIbHOTO JABUKECHUS VK-1.2
JIlnHaMuKa MOCTYIaTENLHOTO U OIK-1.1,
1.2, yn 1| 2 2 2 6 | 12 | VK-11,
BpAILATEIbHOTO ABUKECHUS VK-1.2




OIIK-1.1,

1.3. [PaGota u sneprus 4 10 VYK-1.1,
VK-1.2
MexaHuka BpamaTeIbHOTO OINK-1.1,
1.4. JBUKEHUS TBEPJOTO Tella 6 13 YK-11,
' VK-1.2
OIIK-1.1,
1.5. | ®usuka xoaeOaHuUil 1 BOIH. 10 15 YK-1.1,
VK-1.2
2. |2 paznen. MonekymnspHas
¢du3nKa 1 TepMOANHAMUKA
OCHOBBI MOJICKYJISIPHO- OINK-1.1,
2.1. KUHETUYECKON TEOPUH 10 17 YK-11,
VK-1.2
OIIK-1.1,
2.2. | OCHOBBI TEPMOJIMHAMHUKH 4 10 VYK-1.1,
YK-1.2
OIIK-1.1,
2.3. | Cratuctrueckas pusmka. 6 8 VYK-1.1,
VK-1.2
OIIK-1.1,
2.4. | SIBnenus mepeHoca. 6 9 YK-1.1,
VK-1.2
3. |3 pasznmen. KonTpoas
dusnyeckre OCHOBBI OIlK-1.1,
3.1. | Mexanuku. MosekysipHas 4 YK-1.1,
($hu3MKa U TEPMOTMHAMHUKA. YK-1.2
4. |4 paznen. DnekTpuuecTBo U
MarHeTu3m
OIIK-1.1,
4.1. [ DnexTpocTaThka 5 13 YK-1.1,
VK-1.2
OIIK-1.1,
4.2. |T1oCcTOSIHHBII TOK 5 11 YK-1.1,
YVK-1.2
MarnuTHO€ 1moJjie B BaKyyMe. OINK-1.1,
4.3. 3akon buo-Caapa-Jlamiaca 4 10 YK-11,
YVK-1.2
MarauTtHble CBOMCTBA OIK-1.1,
4.4, BelIeCTEa 4 6 VK-1.1,
’ VK-1.2
45. JlelicTBME MarHUTHOTO TOJISI Ha 5 7 Oyl}(lill?,
JIBUKYIIHECS 3aps/Ibl U TOKH. VK-1.2
OIIK-1.1,
4.6. | DekTpoMarHuTHASE WHTYKITHSI 2 5 YK-1.1,
VK-1.2
OIIK-1.1,
47 OHC:SEZL ;‘COpI/II/I Makcgemna 3 5 VK-1.1,
i POMAarHUTHOTO TIOJIS VK-1.2
5. |5 paznmen. BoiHOBast ontuka




OIIK-1.1,
5.1. |Uurepdepennus cpeta 1 4 7 YK-1.1,
VK-1.2
OIIK-1.1,
5.2. | udpakimus cera 1 1 4 8 YK-1.1,
VK-1.2
OIIK-1.1,
5.3. [Tlonspu3amus cBeTa 1 2 4 9 YK-1.1,
VK-1.2
6. |6 pazmen. DnemeHTHI
KBAaHTOBOM (PU3HKH aTOMOB H
MOJICKYT
TennoBoe u3Iy4yeHue u ero OINK-1.1,
6.1. SAKOHLL 1 1 4 8 VK-1.1,
VK-1.2
Buemnnii pororddexr. OINK-1.1,
6.2. Sddexr Komrrona 2 1 2 7 VK-1.1,
VK-1.2
[ImanerapHas MoJieIb aTOMa OINK-1.1,
6.3. Bopa-Pesepdopiia 2 2 4 10 VK-1.1,
VK-1.2
DJ1eMEeHTHI KBAHTOBOU OIIK-1.1,
6.4. | MexaHUKHU. YpaBHCHUE 4 6 VK-1.1,
[peaunrepa VK-1.2
OIIK-1.1,
6.5. | DieMeHTHI siaepHON (PU3NKHU 1 2 5 VK-1.1,
VK-1.2
7. |7 paznen. KonTpoas
du3nYECKUE OCHOBBI
MexaHUKH. MoJeKysipHast
(hU3UKa U TEPMOTMHAMHUKA. OIIK-1.1,
7.1. | DIEKTPUYECTBO U MAarHETU3M. 27 VK-1.1,
BoaHoBas ontuka. Dj1eMEeHTEI VK-1.2
KBaHTOBOH (PM3UKH aTOMOB U
MOJICKYII.
5.1. Jlekuuun
Ne | HaumenoBanue paszaena .
o HaumeHoBaHHE U KpaTKOE COJIEPIKAHUE JTCKITUI
pas3z Y TEMBI JIEKIIUH
KunemaTnka moctynaTeIbHOTO M BpaIlaTeIbHOTO ABHKCHUS
Kunematuka MarepuanbHast Touka. TpaekTopus, myTh, iepemernicHue. Cucrema
1 nocrymnarensHoro n | 0Tcuera. CKopocts, yekopenne. HopmanbHOe M TaHT€HIMATIBHOE
BPAI[ATEIBHOTO yckopenus. KnHemaTrnka BpamareIbHOrO JIBIKCHUS DIeMEHTapHBIN
JIBUKEHHS MMOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBSA3b C aHATOTHYHBIMH
JIMHEHHBIMA BEJINYNHAMH.
JlnHaMUKa MOCTYNaTeIbHOTO JIBHKCHUS
JlnHaMuKa HHeprinaabHbIE CHCTEMBI OTCUETa, 3aKOHBI HbIOTOHA, CHJIA TSKECTH, BEC
5 IOCTYIATEIBHOrO 1 | TEJ, CHJIA YIIPYTOCTH, CHIIBI TPeHHUsL. VIMITyIibe. 3aKOH COXpaHEeHHUs!
BPAILATEILHOTO HMMITYJIbCa. Y paBHCHHE JIBH)KCHUS TeIa TEPEMEHHON MacChl. 3aKOH
JIBUOKEHUS BCEMHPHOI'O TATOTeHUS. | paBuTanimoHHOE ToJie. KocMuueckue cKopocTH.
HewnnepuuanbHble CUCTEMBI OTCYETA.
PaGora u sneprus
3 PaGora u sneprus DHeprus, padota, MomHOCTh. KnHeTHYecKas ¥ MOTeHIATbHAS YHEPTHH.




3aKOH COXpaHeHus >Hepruu. [ padudeckoe mpeacTaBIeHue YHEPTuu. Y aap
a0COJIIOTHO YIPYTUX M HEYNPYTUX TE.

MexaHuka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena.

MexaHuka BpamaTeIbHOTO JIBUKEHUS TBEPAOTO Tea.

MoOMEHT CuJIbl, MOMEHT UMITYJIbCa, MOMEHT UHEepIUuU. OCHOBHOE
ypaBHEHUE JUHAMUKH BPAILIATEILHOTO ABMKEHUS TBepAoro tena. Teopema
[IreitHepa. PaboTa nmpu BpamareIbHOM ABKeHUH. KuHeTHUecKas
SHEPrHUsl Bpalllaolierocs Tejia. MOMEHT UMITYJIbca U 3aKOH €ro
coxpaHeHus. ['upockorr.

dusuka kojaebaHuil U
BOJIH.

®dusnka KojaeOaHuil 1 BOJH

Kone6anus. Bunpl kosebanuii. ['apmMonndeckue kojebanus. JnHamuka
rapMOHHYECKHX KojieOaHui. [IpyKuHHBIN, MaTEeMaTHYECKUN 1
buznyeckuit MaSTHUKU. DHEPrusi rapMOHUYecKoro kojebanus. CrnoxxeHue
rapMOHHYECKHUX KosieOaHMil. 3aTyxarolne U BbIHYKJACHHbBIE KOJIeOaHMUs.
Yrpyrue BoHbL. YpaBHEHHE TJI0CKOH U chepruueckoid BoaHbI. BosHOBOE
ypaBHeHue. CKOpPOCTh M SHEPrus ynpyrux BojaH. CTosYne BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBEI MOHeKyﬂﬂpHO-KHHeTquCKOﬁ TCOPUH.
I/I,HeaJ'IBHHﬁ ras. YPaBHeHI/Ie COCTOsAHUA NICAJIBHOI'O ra3a. OcHOBHOE
YpaBHCHHUEC MOHCKYHHPHO'KHHGTHHGCKOﬁ TCOPHU.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEpPMOJUHAMUKHI

3aKOH PaBHOMEPHOTO paclpeiesieHUs] YHEPTUH 110 CTETIEHSM CBOOOIbI
Mmonekyin. Teruota, paboTa u BHyTpeHHss sHeprus. [lepBoe Hayaio
TepMoauHaMHKU. TernnoeMKocTs Ta30B. AarabaTHBII Mpolecc.
VYpaBaenue Maiiepa. YpaBuenue Ilyaccona. [Tonurponudeckue
npoiecchl. Bropoe Hayano TepMOJAUMHAMUKNA. DHTPONUS B
tepmoarHamuke. HepaBenctBo Kiaysuyca. [{ukin Kapuo. KIIJI TemioBsix
JBATATEJIEH.

Crarucrryeckas
¢u3zuka.

Cratuctuyeckas (pusnka
[TonsiTve o craTucTU4eckoM pactpeneneHun. Pacripenenenne Makcseina.
Pacnpenenenue bonsiimana. bapomerpuueckas Gpopmyna.

SBneHus IepeHoca.

SIBneHus nepeHoca
Hzotepmbl Ban-nep-Baanbsca. Db dext Ixoyna-Tomcona. SABnenus
nepenoca. Iud¢ysus B razax. TemnonpoBOAHOCTh ra30oB. BsA3KOCTb.

11

DneKTpocTaTuKa

DNeKTpOoCTaTUKA

3akon Kynona. HanpsixkenHocTs anekTpudeckoro mojsi. Teopema [Maycca.
PaGora cun anextpuueckoro nois. [lorenuuan. CBs3b MEXIY
HAIMPS>KCHHOCTBIO ITOJIA U TOTCHIIMAJIOM. I[I/IBJ'IeKTpI/IKI/I 1 IPpOBOJHWKHU B
AIIEKTPUYECKOM IoJie. EMKOCTh MPOBOAHMKA. DHEPIHsl dJIEKTPUUECKOTO
MOJIS.

12

ITocTossHHEBII TOK

ITOCTOSIHHBIN JIEKTPUUYECKUI TOK

Cuna Ttoka. [ImotHocTs Toka. IJ]C. ConpoTuBIE€HUE MPOBOIHUKOB.
3akonbl Oma B muddepeHmanbHoi 1 uHTerpanbHoit hopme. Pabota u
MOIIIHOCTH TOKa. 3akoH J[xxoyms-Jlenna. [IpaBuna Kupxroda ans
Pa3BETBJICHHBIX LETIEH.

13

MaruauTHoe nosie B
BakyyMme. 3akoH buo-
Cagapa-Jlannaca

MaruutHoe nosie B BakyyMe. 3akoH buo-Caapa-Jlamiaca

OmnbiT OpcTega. MarautHoe nosje. MarHuTHbIA MOMEHT MarnuTHas
nHaykus. 3akoH bruo-Casapa-Jlannaca. [1oxe nmpsiMoro u KpyroBoro
TOKOB. 3aKOH IOJIHOT'O TOKa.

14

MarauTtHsle cBOMCTBaA
BEIIIECTBA.

MaruutHble cBOMCTBA BEIIECTBA.
HamaramuenHocts. Hanpsi>keHHOCT, MarHUTHOTO MOJISL. Y CJIOBUST HA
TpaHuUIIe pa3jena IByX MarHeTukoB. Kiaccuukanus MarHeTHKOB.




MarauTHbIN TUCTEPEZUC

15

JleiicTBE MAarHUTHOTO
MOJISl Ha JIBUKYIIHUECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TOJISL HA ABMIKYILKECS 3apsabl U TOKU

3akon Amnepa. Cuna Jlopenua. /[BrkeHue 3apsiKEHHBIX YacTHII B
MarHuTHOM mnoJje. PamMka ¢ TOKOM B MarHUTHOM 1ojie. MarHUTHBIN MOTOK.
Pabora, coBepiiaemasi mpu nepemMeIieHuy IpoBOJIHNKA C TO-KOM B
MarHuTHoM noJje. Teopema ['aycca /is MarHUTHOTO OTOKA.

16

DJIeKTpOMarHuTHas
AHIYKLIUS

DNeKTpOMarHUTHAsE MHYKIIHSL.

3aKoH 3JieKTpoMarHuTHol uuaykuuu Papazes. [Ipasuno Jlenua.
Camounnykuusi. Buxpessie Toku. UHAYKTUBHOCTH KOHTYpa. B3anmuas
uHaykuus. Tpancopmarop. DHeprus MarHUTHOTO TOJIS.

17

OCHOBBI TEOpUHU
Makcsemna s
3JIEKTPOMArHUTHOTO
oJIs

OcHoBbI TeOpuM MakcBesia Ajsl 3J1IeKTPOMAarHUTHOTO MOJIs

Buxpeoe anektpuueckoe nosie. Tok cmenieHus. Y paBHenus Makcsenia
JUTSL 3JIEKTPOMArHUTHOTO MOJIs. DHEPrUsl U UMITYJIbC JIEKTPOMArHUTHBIX
BouH. [lIkana 3eKTpOMarHUTHBIX BOJIH.

18

WnTepdepennus creta

WuTepdepenmus crera

ITonsiTHE O KOPITYCKYJISIPHO-BOJIHOBOM JAyanu3Me. KorepeHTHbIe BOIHBI.
WNurtepdepennus. YciaoBue MakcCuMyMa 1 MUHUMYMa UHTEP(hEPEHITUN.
Nurtepdepennusa B Tonkux mieHkax. Kombia Hetotona. [Ipumenenus
UHTEp(EpeHIIIH.

19

Hudpaxuus ceeta

Hudpakmaus ceera

[Tpunuun [Moiirenca-®penens. 3oubl Openens. Audpakuus Openens Ha
KpYTJIOM OoTBepcTHH U aucke. Judpakuus OpayHrodepa Ha menu.
HudpakuonHas pemeTka. Pa3zpemaromnas criocoOHOCTh ONTHYECKUX
puOOpPOB.

20

HOJ'IHpI/ISaI_II/IH CBCTa

[lonspuszanus ceera

EcTtecTBeHHbIN U NOJIApU30BaHHbBIN cBET. 3akoH Mantoca. 3aKoH
bprocrepa. JIBoiinoe myuenpenomienue. ekt Keppa. Bpamenue
MJIOCKOCTH MOJISPU3ALINH.

21

TenmoBoe HU3JIYUCHUC U
€0 3aKOHBbI

TennoBoe U3IIy4eHHUE U €70 3aKOHBI

XapakTepuCTUKH TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbumana. 3akoH cmemenus Buna. @opmyna Panes-JxuHca.
®opmyna [lnanka.

22

Bremnnii porordpdexr.
D¢ddext Komnrona

Buewnuit porordpdext. Ipdext Komnrona.

3akoHbl BHemIHero potodddexra. YpaBHeHre DUHIITEIHA TS
dororddekra. [Ipumenenue porordpdexra. Macca u umnysabc GoToHa.
JaBnenue cBera. O¢p ekt KoMnToHa u ero anemMeHTapHas TEOpusl.

23

IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapuas monens atroma bopa-Pesepdopna
JluneituaTeiii ciekTp aroma Bogopoaa. @opmyna banemepa-Pundepra.
[Toctrynartel bopa. OnbiTel @panka u ['epra. CexkTp aroma BoopoJia Mo

bopy.

24

DJIEMEHTHI KBAaHTOBOU
MEXaHUKH. Y paBHEHHUE
[Ipenunrepa

DJIeMEHTHI KBaHTOBOW MeXaHUKH. YpaBHeHue lpeaunrepa
KopnyckynspHo-BOJIHOBOM Jyajii3M CBOMCTB BelecTBa. [ unoresa e
Bbpoiinsa. CootHomeHnue HeonpeaeaeHHocTel [ elizenOepra. BomHoBas
dbyuknus. Ypasuenue [llpenunrepa. Yactuia B oqHOMEpPHOIM
MPSIMOYTOJILHOH "MOTeHIIUATBHOU siMe" ¢ OECKOHEYHO BHICOKUMU
"crenkaMu". TyHHENbHBIN 2P PEKT.

25

DneMeHTHI siIepHOH
buzuku

DJeMeHTHI AepHON PU3UKU

Pa3mep, cocras 1 3aps aTOMHOTO siapa. MaccoBoe U 3aps10BO€E YUCIIa.
Jedext maccel u Heprus cBs3u sapa. CIuH siipa U €ro MarHUTHBII
MOMEHT. S nepHble cuiibl. Monenu aapa. PaqnoakTMBHOE U3ITydEHUE U €r0
BU/JIbI. 3aKOH PaJMOaKTUBHOTO pacnaja. [IpaBuna cmemnieHusl.
3akoHOMEpHOCTH o-pacnana. 3-Pacnan. Heiitpuno. ['amma-usnydenue u
ero cBoiicta. PezonancHoe nornomeHue g-u3nydenus (3ddexr




Méccbayapa). Meroabl HAOTIOACHUS U PETUCTPAIIMH PATUOAKTUBHBIX
W3JIyYECHHUH U 4acTUU. Sl IepHbIe PEAKIIMU U UX OCHOBHBIC THUIIBI.
[To3utpon. b+-Pacmazn. DnekTpoHHbIi 3axBaT. OTKphITHE HEUTPOHA.
SnepHble peakuu oA IeWCTBUEM HEUTPOHOB. Peakuus nesenus sapa.
Hennas peakuus nenenus. [lonsitue o auepHoi sHepreruke. Peakuus
CUHTE3a aTOMHBIX sijiep. [Ipobiema yrpaBiisieMbIX TEPMOSIEPHBIX
peakuuii. Tunel B3aMMOJAEMUCTBUM 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTudeckue 3aHsTHs

HanmenoBanmne pasaciia

pﬁﬂ U TEMbI IPAKTHYECKAX HaumenoBanue u cogepkaHue NpakTUYECKUX 3aHITUI
3aHATHI
Kunematuka KunemaTtuka nocTynarenbHOro U BpalaTeJbHOTO JBHKEHUS
nocrynareynbHoro v | PellieHue 3a1a4 mo reMe: paBHOMEPHOE M HEPABHOMEPHOE
1 BpalaTeIbHOro MpSIMOJIMHEIHOE JIBIKEeHUE. [[BrKeHre 10 0aTMCTHYECKON TPAeKTOPHUH.
JIBUKEHUSI
JnHamMuKa nocTynaTeabHOro JIBUKEHUS
JluHAaMUKa Pemenue 3agay: 3akonbl HeroTOHA, CHla TAXKECTH, BEC TEJN, CHIIA
’ IOCTYIATENBHOrO i | YIPYTOCTH, CHIIbI TpeHHs. MIMITyIIbe. 3aKOH COXpaHCHHS MMITYJIbCA.
BpAIIATEIHHOTO VYpaBHeHUE IBUKEHUS Tea IEPEMEHHOM MacChl. 3aKOH BCEMUPHOTO
JIBHYKEHMS Tsrorenus. ['paButauronHoe noje. Kocmuyeckue CKopocTu.
HeunnepuuanbHbie CHCTEMBI OTCUETA.
PaGora u sHeprus
DHeprusi, padboTa, MOUTHOCTh. KnHeTHYeCKast ¥ MOTEHIIMAIbHAs SHEPTUH.
3 Pabota moneprus |50y 0n coxpanenms sueprim. Ipadueckoe MPeCTaRICHHE SHEPrHE. Y 1ap
aOCOJIOTHO YIPYTHUX M HEYIPYTHUX TEJ.
MexaHuka BpalaTeJIbHOTIO JIBUKEHUS TBEPAOTO Teja
MexaHuka Pemenue 3aga4: MOMEHT CUJIbI, MOMEHT UMITYJIbCA, MOMEHT UHEPIIUH.
4 BpAIIATEILHOTO OCHOBHOE ypaBHEHHE IMHAMUKHU BpPaIllaTeIbHOTO JABUYKEHHS TBEPIOTO
NBIKeHHs TBepaoro | Tena. Teopema IllTeiinepa. PaboTa npu BpamaTeIbHOM JIBH)KCHHH.
Tena. Kunernueckas sHeprust Bpamiaromierocs tejia. MOMEHT UMITYJIbCca U 3aKOH
€ro COXpaHEeHHs.
dusnka KojaeOaHU 1 BOJIH
. I"apmonnueckue kosnebanus. JIlnHaMuKa rapMOHHYECKUX KOJICOaHUH.
5 Dusnka Konedanui u [IpyXUHHBINA, MAaTEMAaTUYECKUN U GUINUECKUN MASITHUKU. DHEPTHs
BOJIH. rapMOHHYECKOT0 Kosiebanus. ClIoKeHNE TapMOHUYECKUX KOJIeOaHUH.
3aryxarolre U BhIHYX/IEHHbIE KOJeOaHu .
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
6 Ocrossr MONCKYIPHO™ | 11 neanpHbIii ra3. Y paBHEHHE COCTOSHUS HACATbHOTO Ta3a. OCHOBHOE
KHHCTIHICCKOM TCOPHN | vy peHne MONEKYISPHO-KHHETHUECKOI TEOPHH.
OCHOBBI TEPMOJINHAMUKH
Pemenue 3agad: 3aKk0oH paBHOMEPHOTO pacIpeaesICHUs SHEPTUH 10
cTeneHs M cBO00 1l MoJieky. TemioTa, paboTa U BHYTPEHHSS SHEPTHSI.
OCHOBEI [TepBoe Havamo TepMOAMHAMUKH. TETIOEMKOCTh ra30B. A uabaTHBIN
7 TEePMOTHHAMUKH npouecc. YpaBHenue Maitepa. Ypasuenue [lyaccona. [Toautponuyeckue
npouecchl. Bropoe Hayano TepMoaMHAMUAKN. DHTPOIHS B
tepmonuHamuke. HepasenctBo Kimaysuyca. [{ukn Kapuo. KIIJI TerioBsix
JIBUTATEJIEH.
Craructuueckas pu3HKa
Cratuctrueckas Pemenue 3apau:llonsiTHE O CTAaTUCTHYECKOM pacpeICIICHUN.
8 usmka. Pacnpenenenue Makcpenna. Pactipenenenue bonbsiimana.
Bbapomerpuueckast popmyna.
SIBnenus nepenoca
9 SBnenus nepeHoca.

Pemenwue 3anau: SABnenus nepenoca. Juddysus B razax.




TennonpoBoAHOCTS ra3oB. Bs3KocCTsb.

11

9JI€KTpOCTaTI/IKa

DJIEKTPOCTaTHUKA

Pemenue 3amau: 3akon Kynona. HanpsskeHHOCTB 3JE€KTPUYECKOTO MOJIA.
Teopema I"aycca. Pabota cun anexrpudeckoro mosis. [Torennnan. Csi3b
MEX1y HaNpSKEHHOCTHIO MOJIS U NOTEHIMANOM. [{ussiekTpuky u npo-
BOJIHHUKH B 3JIEKTPUUECKOM 1oje. EMKOCTh mpoBOIHKKA. DHEPTUs
AIEKTPUYECKOTO MOJIS.

12

ITocTOosTHHEIN TOK

IToCTOSHHBIN JIEKTPUYECKUI TOK

Pemenne 3amgau: Cuna toka. [Inorocts Toka. DJ1C. ConpoTusnenue
pOBOAHKUKOB. 3aKkoHbl OMa B nuddepeHnanbHOl 1 HHTErpaTbHON
¢dopme. PaboTa u momHocTh ToKa. 3akoH Jkoynsa-Jlena. [IpaBuiia
Kupxrocga 1i1st pa3BeTBICHHBIX LIENEH.

13

MaruauTHoe noJsie B
Bakyyme. 3akoH buo-
Cagapa-Jlanaca

MaruutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca.

Pemenue 3amaud: OnwiT Opcrena. MaruutHoe noJjie. MarHUTHBI MOMEHT
Maruutnas uanykuus. 3akon buo-Casapa-Jlannaca. [1one npsimoro u
KpPYroBOT'O TOKOB. 3aKOH MOJHOTO TOKA.

15

JlericTBE MAarHUTHOTO
MOJISl Ha JIBHOKYIIIAECS
3apsbl U TOKH.

JleficTBHE€ MarHUTHOTO TIOJISI HA IBIKYIIIMECS 3apsIbl U TOKU

Pemenue 3ampau: 3akon Ammepa. Cuna Jlopenna. JBrmkeHue 3apsKeHHbBIX
YaCTHUI] B MArHUTHOM T10Jie. PaMKka ¢ TOKOM B MarHUTHOM TI0JIE.
MarunuTHsbli notok. Pabota, coBepiiaemasi mpu nepeMeneHuu
MPOBOJIHMKA C TO-KOM B MarHuTHOM nosie. Teopema ["aycca s
MarHUTHOTO TIOTOKA.

16

DJIeKTpOMarHuTHas
HHIYKIUS

DJIEKTpOMarHuTHAs WHITYKITHS.

Pemenue 3agau: 3akon anekrpoMarauTHON nHAYKIHK Papanges. [TpaBuio
Jlenna. Camonnaykins. Buxpesbie Toku. UHIYKTHBHOCTD KOHTYpA.
B3aumuas unaykuus. Tpancopmarop. DHeprusi MAarHuTHOTO TOJIA.

18

WnTtepdepennus ceera

WnTepdepenmus ceeta

Pemenue 3anay: [loHsATHE O KOPITYCKYJISPHO-BOJIHOBOM AyalH3Me.
Korepentnsie BonHbl. UHTEpdepenius. YcnoBiue MakcuMyMa 1 MUHUMyMa
untepdepenmn. Murepdepenins B ToHKUX rieHkax. Konbia HeroToHa.
[Tpumenenus naTepdepeHIum.

19

Judpakuus ceera

Hudpaxus ceeta

Pemenue 3amau: [Mpunnun [Mtoirenca-®penens. 3oup1 OpeHens.
Judpaxus OpeHens Ha KPyIriioM oTBEpCTHH U Jucke. {udpaxuus
®paynrodepa Ha menu. Judpakiuonnas pemerka. Pazpemaromnias
CIIOCOOHOCTH ONTUYECKUX MTPHOOPOB.

20

ITonsipusanus ceera

ITonsipusanus ceera

Pemenue 3anau: EcrecTBEHHBIN U OIIpU30BaHHbBIN CBET. 3aKOH Maitoca.
3akon bprocrepa. JIBoiiHoe myuenpenomieHue. dddext Keppa.
Bpamienue miockocTu noasipu3alyi.

21

TennoBoe u3iydeHue u
€ro 3aKOHBI

TemioBoe HU3JIydeHUE U €0 3aKOHbI

Pemenue 3amau: XapakTepUCTUKH TEMIOBOTO U3ITYYEHHUS. 3aKOH
Kupxroga. 3akon Credana-bonabiimana. 3akon cmenienust Buna. ®opmyna
Panes-/xxunca. ®opmyna [lnanka.

22

Bremnwnii potosddexr.
Dddext Komnrona

Buemnuit pororddext. Ipdext Komnrona.

Pemenue 3amau: 3akonsl BHemHero ¢potodddexra. YpaBHEeHUE
Oiinmreitna st porodaddexra. [Ipumenenne porosrddexra. Macca u
umnynsc ¢poroHa. [laBnenne cBera. pdexr Komnrona u ero
DIIEMEHTapHAas TEOPHSL.

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapuas monens atoma bopa-Pesepdopna
Pemenue 3anau: ®opmyna banemepa-Pundepra. [loctynarst bopa. OnbITe
®panka u ['epua. Ciexktp aroma Bogopoaa mo bopy.




5.3. JJaboparopHbie pabOThI

HaumenoBanue pazuena

No
| 2 TEMBI JIAOOPATOPHBIX HaumenoBanue u cosepxkanue 1a00paTOpHBIX padoOT
P paboT
Kunemaruka Kunematnka nocTynaresibHOTO U BpaIIaTeIbHOTO JBUKECHUS
1 nocrynarensHoro u | Onpenenenre oobeMa HUIMHIPA IPU TOMOLIX INTaHTCHIUPKYIISA
BpaIllaTeIbHOTO
JIBHOKCHUS
JuHaMuka JlnHamMuKa moCTynaTeIbHOTO IBUKEHUS
9 nocrynarensHoro u | Onpezenenue yckopeHus cBOOOJHOTO MaAeHHs IPH HOMOILH
BpallaTeIbHOro MaTeMaTH4YeCKOTro MasTHHUKA
JIBHKCHUS
3 PaG PaGota u sneprus
aboTa 1 SHeprHi OnpeneneHre MOMEHTa HHEPIIUMH € IOMOIIBI0 MassTHUKA MakcBeria
Mexanuka MexaHuKa BpallaTeibHOTO JBHXKEHUS TBEPAOTO Tejla
4 BpaIllaTeIbHOTO N3ydeHne 0CHOBHOT'O YpaBHEHHUSI IMHAMUKHU BPAIIaTEIbHOTO ABMKCHUS
JIBMOKCHUS TBEPAOTO
Tela.
. ®dusnka KojaecOaHUH B BOJIH
®dusuka KojacOaHul 1
5 N3ydenue pu3nuecKoro MasiTHUKA
BOJIH.
0 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.
6 CHOBBI MOJICKYIPHO™ | Qppenenenue yHIBEpCaIbHON ra30BOM MOCTOSHHOI M ILIOTHOCTH BO3LYXa
KMHETHYECKOH TCOPUH | b 1o iepyy.
7 OCHOBBI OCHOBBI TEPMOIMHAMUKH
TEPMOANHAMUKU OnpeneneHHe OTHOILIEHUS TCIJIOEMKOCTEN BO3yXxa
SIBiieHus nepeHoca
9 SBnenus nepeHoca. | Onpenenenne kodhduiuenta BI3KOCTH U CPEIHEN IIMHBI CBOOOIHOTO
nmpoOera MoJIeKyJ BO3IyXa
1 3 DIIeKTpOCTaTHKA.
JICKTpOCTATHKA ['padpuaeckoe npeacTaBiIeHUE AIEKTPOCTATUUECKOTO OIS
ITOCTOSIHHBIN JIEKTPUUYECKUI TOK
12 - . UccnenoBanue 3aBUCUMOCTH MOIITHOCTH, BBIJICISIEMON B IIEMU
OCTOSIHHBIM TOK MTOCTOSTHHOTO TOKa, ¥ KO(PHUITMEeHTa MOJIE3HOTO ICUCTBUS HCTOYHHKA OT
CHUJIbI TOKA U BHEILIHETO CONTPOTHUBIICHHUS.
MaAarsuTHOE ToJIE B MarnutHoe noJie B BakyyMe. 3akoH buo-CaBapa-Jlamnaca.
13 BaKyyMme. 3akoH buo- | OnpesienieHne ropu30HTaIbHON COCTABIISIONICH HAPSHKEHHOCTH
Casapa-Jlamiaca MarHUTHOTO 10JIA 3€MJIM MPU MMOMOIIM TAHT€HC-TAIbBAHOMETPA.
JleiicTBre MarHuTHOTO |/l€MCTBHE MATHUTHOTO TIOJIS HA JABWKYLIUECS 3apsi/ibl B TOKU
15 | mons Ha mBwxymmecs |VI3ydeHHe MarHUTHOTO IMOJIA COJNICHOM/IA C IOMOIIBIO AaT4hKa XO0Jla.
3aps/ibl U TOKH. Ornpenenenne yAelbHOTrOo 3apsia 3JEKTPOHA METOJIOM MarHeTpoHa
19 Hudpaxus ceeta
Hudpakuns cera N3ydenue nazepHOro U3ny4eHus
20 I [Tonsipuzarnus cBera
OIIpU3ALNS CBETA N3yueHne MHTEHCUBHOCTHU CBETA, MPOILIEIIIET0 Yepe3 MOISIPOUIbI
T TeryoBoe U3Ty4YeHHUE U €T0 3aKOHBI
21 CILTOBOC M3ITYHCHIC 1 JlaGopaTtopHas padora: "Onpenenenue nocrossnuoi Credana-
€ro 3aKOHBI BOHLHMaHa”
29 Bremnnii gpotosddext. | BHEIIHMI dhoroaddekrt. Dpdhext Komnrona
D¢ dext Komnrona Hab6mronenue u n3yuenue BHemHero ¢porodddexra
23 | TInamerapmas mozenn [Tnanerapnast Mozens aroma bopa-Pesepdopna




atoma bopa-Pezepdopna

N3ydeHue crieKTpajabHOIO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHUKOB,
HCTIOJIb3YEMBIX B CBETOTEXHHKE.

HccnenoBanue CrieKTPOB MOTJIOMICHHS U TTPOITyCKaHMS.
Ornpenenenue NTMHHOBOJIHOBOM I'PaHMITLI CIIEKTPA MOTJIOMICHUS U
BBIUHCJICHHE TOCTOSHHOM I imanka.

25

DJIEMEHTHI SiACpPHON
buzukn

DNeMEeHTHI SACpHON (HU3UKH
CHATHE BOJIbTaMIIEPHBIX XapaKTEPUCTUK MOTYIIPOBOIHUKOBBIX AHOOB
N3ydenue paboOTh HOTYNPOBOIHUKOBOTO BBIIPSMUTEIS

5.4. CamocrosTenbHas paboTa 00yJaronmxCs

No | HaumeHnoBaHue paznaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3n| JAUCUMIUIMHBI U TEMBI
Kunemartuka KunemaTtuka noctynaresbHOr0 ¥ BpalllaTe€IbHOTO ABUKEHUS
1 nocrynarensaoro u | Beimonnenne M/I3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpaLIaTEILHOIO nabopaTopHol pabore
JBUYKECHUS
Junamuka JluHaMyKa NOCTynaTebHOrO ABUKEHUS
2 nocrynarensaoro u | Bemonnenne M/13. BeinonHeHrne pac4€ToB U BBIIIOJIHEHHE OTYETA 110
BpalaTeIbHOTO nabopaTopHol padbore
JIBIDKCHUS
Pabota u sHeprus
3 Pa6ota u sHEprus Brimonnenue N/[3. BeinoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA IO
nabopaTopHoOl padbore
Mexanuka MexaHuka BpalaTeJabHOTrO IBUKEHUS TBEPAOTO Tea
4 BpalaTeIbHOTO Boimmonnenue M/13. BoinosnHenue pacy€ToB U BBIIOJIHEHNE OTUYETA 110
JBHYKEHMS TBEPAOro |J1abopaTopHOil pabore
Tena.
. ®dwusuka koiaebaHui U BOJTH
5 Dusnka xonedanui u Breinonnenue U/13. BeimonHenue pacy€ToB U BBIMOJIHEHUE OTYETA 110
BOJH. nabopatopHoii pabote
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
6 OcHoBbt Monefynﬂp HO™ | Bpmonnenne MJ13. Boinonsenne PAcy€TOB U BBIIIOJHEHUE OTUETA 11O
KHHETHMECKOH TEOPUH | 160 natopHoii paboTe
OCHOBBI TEPMOIMHAMUKH
7 OcHoBl Brmmonnenue MJ13. BeimonHeHne pacy€ToB U BHIMOIHEHNE OTYETA 110
TCPMOMHAMHUKH nabopaTopHoi pabore
Cratuctuueckas pusuka
8 CTaTncTireckas Brmmonnenue MJ13. BeimonHeHne pacy€ToB U BHIMOTHEHNE OTUETA 110
busmxa. nabopaTopHoi pabore
SIBnenus nepeHoca
9 SIBneHus mepeHoca. Brimonunenue N/13. BeimoaHeHne pacuéToB U BRITIOJIHEHHE OTYETA IO
nabopaTopHoii pabote
DNeKTpocTaTuKa
11 DIEKTPOCTATHKA Brimonuenue N/13. BeimoaHeHne pacuyéToB U BBITIOJIHEHHE OTYETA IO
nabopaTopHoii pabote
IToCTOSTHHBIN 3IEKTPUYECKHUN TOK
12 TloCTOSHHBIN TOK Brimonuenue N/3. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
nabopaTopHoi paboTe
MarauTHoe ToJjie B MarnutHoe none. 3akon buo-Casapa-Jlamnaca. 3akon Amnepa
13 BakyyMme. 3akoH buo- Brmonnenue MJ13. BeimonHeHne pacy€ToB M BHIMOTHEHNE OTYETA 110

Casapa-Jlammaca

nabopaTopHo paboTe




MarauTHEIE CBOMICTBA

MaruutHbie cCBOMCTBA BEILIECTBA.

14 Brimonnenue NJ13. BeinoaHeHre pacuéToB M BBIIOJIHEHHUE OTYETA 10
BELICCTBA. nabopaTopHoii pabote
JleiicTBre MarHuTHOTO |/lCMCTBHE MarHUTHOIO TI0JIS HA JABMKYLIMECS 3apsi/ibl K TOKA
15 T0JIsl HA JBUKYIMECS Brimonuenune N/13. BeinoaHenne pacu€ToB v BBIOJIHEHUE OTYETA 10
3aps/bl U TOKH. nabopaTopHoi paboTe
3 DJIEKTPOMAarHuTHasE UHYKIUS.
16 JICKTPOMATHUTHAT | Byionnenue 1J13. BeinonHenne pacuéTOB U BHIIOIHEHHE OTYETA IO
HHAYKIHA nabopaTopHoOi pabore
OCHOBBI TEOpUHU OcHoBbI Teopun MakcBeria Jyuist 3JIEKTPOMarHUTHOTO MOJIst
17 MaxkcBeia st Brmonnenue NJ13. BeimoaHeHre pacuéToB M BBIIOJIHEHHE OTYETA 10
JJIEKTPOMArHuTHOro  |J1aboparopHoit pabore
T10JIst
WuTepdepenmus crera
18 | Unrephepenuus ceera Brimonnenue NJ13. BeinonHenne pacyéToB M BBITIOJTHEHHUE OTYETA 10
nabopaTopHoi padbore
Hudpakaus ceera
19 Judpakuus cBeTa Brimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
nabopaTopHoi paboTe
[lonspuszanus ceera
20 [Monsgpusanus ceera Beimonnenune N/13. BeinonHeHue pacuy€ToB U BBIOJIHEHHUE OTYETA IO
nabopaTopHoi paboTe
- TeroBoe U3Iy4EeHHE U €r0 3aKOHbI
21 CIIIOBOC M3IYHCHUC M | Brinonmrenne 113, BeimonHeHne pacyéToB U BHINOTHEHHE OTYETA TI0
Cro 3aKOHBI nabopaTopHoi padboTe
B . Bremnuit poroaddexr. Ihdexr Kommrona.
22 HaemHHH cII)<0T03(1)(1)eKT. Boinonnenue 1J13. BolnosiHeHne pacy€ToB U BBINOJIHEHUE OTUYETA 110
bdexr Komnrona nabopaTopHoi paboTe
0 [Tnanerapnast Mozens atoMa bopa-Pesepdopaa
23 HaHETap H;H MOZCIE | Brinonaenne UJI3. Beimonnenue Pacy€TOB U BBINOJHEHUE OTYETA 110
atoma bopa-Pesepdopa | ,50paroproii padore
DJIeMEHTHI KBAHTOBOU | DJIEMEHThI KBAHTOBOM MeXaHUKU. Y paBHeHue [llpeaunrepa
24 | mexanuku. Ypasaenue |Bomonnenne M/I3.
[IIpenunrepa
3 . |2nementsr snepHoii duszmku
25 JICMCHTRI ACPHON | By inonnenne MJI3. BeimonHenue Pacy€TOB U BBINOJHEHUE OTYETA 110

buzuku

nabopaTopHoii pabote




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMaTU3UPOBAHHBIN MaTepuai, U MPaKTUUYECKUX 3aHATUH, MPEANoIaralonmx 3aKperjicHrue
H3YYCHHOTO MaTepHalia U (hopMUpOBaHHUE, Y 00yJarOIIUXCs, HCOOXOIMMBIX 3HAHUH, YMCHHI M HaBBIKOB.
Kpowme Toro, BaXKHEHIIIUM 3TAIOM U3Y4eHUS TUCIUILUIMHEI SBIISICTCS CaMOCTOSATENIbHAs padoTa
00yYarIIUXCs ¢ UCTOJIb30BAHUEM BCEX CPEJICTB M BOBMOXKHOCTEH COBPEMEHHBIX 00pa3oBaTeIbHbBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

-TII0JICOTOBKA K JJa0OPATOPHBIM 3aHITHSM;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JICKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATUH MOKET
OCJIO’)KHUTH OCBOCHHE Pa3/EIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCHUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxxaarieM PII] nist ctyneHToB 04HOM (PopMbI 00yUEHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMU CaMOCTOSATEILHON PaOOThI U MMOATOTOBKH K MPAKTHYCCKUM 3aHATHSIM.

[Ipy moArOTOBKE K MPAKTHUYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YUYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUall U IOMIOJHUTh €0 C y4€TOM
PEKOMEHIOBAHHOM MO IAHHOM TeMe JTUTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMbI CeaTh KOHCIEKT, UCIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TeMe, UCITOIb3Ys MaTepraibl @OC, mubo rpymnmnoBbie
WHJIUBUyAJIbHBIC 3aJIaHKs, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAeHUs 3aHATHS — YcTHasA. CTYIACHTBI, HE TIPOIIE/IINE aTTECTAIMIO 110 rpaduKy CECCHH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIeBAEMOCTH H NMPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIUN C yKa3aHHEM 3TaroB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS TUCIUITIIMHbI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun orienouHnoro
WHJIMKATOpPa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

Kunemaruka INOCTYIIATCIbHOI'O U Y cTHBIN OIIpOC, TCCThI,

1 OIIK-1.1, YK-1.1, YK-1.2
BpaIaTeIbHOTO JIBFOKCHHS pEIICHHUE 3a1a4
2 JlnHaMyKa noCcTynaTeIbHOrO U OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN 01poc, TECTHI,
BpAIIaTEIIbHOTO JIBUKCHHUS pelIeHue 3aaa4
3 |Pabora u sHeprus OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIA 01IPOC, TECTEL,
penieHue 3aaaq
4 MexaHHKa BpanaTebHOTO JIBIKESHUS OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN OMPOC, TECTHI,
TBEPJIOTO TeJA. penieHue 3aaaq
5 |®wusuka koneOaHuii U BOJIH. OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIA 01IpOC, TECTEL,

pPEIICHUC 3a/1a4

HOBBI MOJICKYJIIPHO-KHHETHYSCKOM THBIN OI TCCThI
6 | OCHOBBI MOMCKYISPHO-KHHCTIMECKO OIK-1.1, VK-1.1, VK-1.2 | CTHBIH 0mpoc, Tecte,
TCOPHUU PECLICHUA 3a1a4

7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBIH OIPOC, TECTEL,
penieHue 3aaaqd




YCTHBIN 0NpoC, TECTHI,

8 |Cratuctuueckas Gpusnka. OIIK-1.1, YK-1.1, YK-1.2
pEIICHHUE 3a7a4
9 |Stmnerms neperoca. OIK-1.1, VK-1.1, YK-1.2 | CTHBIH onpoc, Tectet,
pEIICHHUE 3a7a4
10 DH3HUCCKHUE OCHOBBI MEXAHHKH. OIIK-1.1, YK-1.1, YK-1.2 | TectupoBanue
MounekynspHas pu3rka v TepMOAMHAMUKA.
11 [DnekTpocTtaTuka OIIK-1.1, YK-1.1, YK-1.2 YCTHEIA 01IPOC, TECTEL,
perieHus 3a1a4
12 | MocTosmmbii TOK OIK-1.1, VK-1.1, YK-12 | CTHbti onpoc, Tectsi,
perieHus 3a1a4
13 MaruuTHOe 1oJie B BakyyMe. 3akoH buo- OITK-1.1, VK-1.1, VK-1.2 Y CcTHBIN Onpoc, TECTHI,
Cagpapa-Jlannaca peleHus 3a1a4
14 |MarauTHbIE CBOKMCTBA BEILIECTBA. OIIK-1.1, YK-1.1, YK-1.2 Y CTHBI OPOC, TECTEL,
pEIICHUS 3a]1a4
15 JleicTBME MarHUTHOTO IOJISI Ha OITK-1.1, YK-1.1, YK-1.2 YCTHBIN ONpoC, TECTHI,
JBIDKYIIHECS 3apsiibl U TOKH. pEIICHUS 3a]1a4
16 |DnexTpomMarHuTHas UHAYKIUS OIIK-1.1, YK-1.1, YK-1.2 YCTHEIH OIIPOC, TECTEL,
pEIICHUS 3a]1a4
17 OcHoBBI TeOpuU MakcBeia Juist OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN 0MpOC, TECTHI,
AJICKTPOMArHUTHOTO ITOJIS pEIICHUS 3a]1a4
18 |UnTepdepenmus crera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBIH OMPOC, TCCTHI,
pelIeHHE 3a1a4
19 | dudpakuus cera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIeHHE 3a1a4
20 |TMonspusamms ceeta OIK-1.1, VK-1.1, YK-1.2 | CTHBIH onpoc, Tectet,
pelIcHHE 3a1a49
21 |TemmoBoe U3ITydYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIcHHE 3a1a49
22 | Buemnuii pororddext. Ipdexr Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH 01pOC, TECTHI,
peIICHHE 33129
23 [TInmanerapnas Mmogens aroma bopa- OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN onpoc, TECTHI,
Pezepdopra pEIICHHE 33129
24 DeMEeHTHI KBAHTOBOW MEXaHUKH. OIK-1.1, VK-1.1, YK-1.2 YCTHBIN OTIPOC, TECTHI,
Ypasuenue llIpeaunrepa peleHne 3a1a4
25 [DnemeHTHI siAepHON PpU3UKU OIIK-1.1, VK-1.1, YK-1.2 YCTHEIH 01O, TECTEL,
peIICHHE 33129
®dusnueckrue OCHOBBI MEXaHHKH.
MonekynsipHasi GU3HKa U TEPMOIMHAMHKA. SK3AMEHALOH
26 [DnexTpuuecTBO M MaraeTu3M. BoaHoBas OIIK-1.1, YK-1.1, YK-1.2 6H;eT:I HMOHHBIC

OITHKA. DJIEMEHTHl KBAHTOBOU (pU3UKHU
aTOMOB U MOJIEKYIL.

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTepHalibl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIE 1JI OLICHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN JEITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATArbl POPMUPOBAHUS KOMIETEHIIMN B IMTPOLIECCE OCBOCHUS TUCIUTUIUHBI

Jis ipoBepku ¢(hOPMHUPOBAHHOCTH MHIUKATOpa AocTrxkeHus komrerenimu OITK-1.1, OITK-1.2,
OIIK-1.3, YK-1.1, YK-1.2 u YK-1.3:

3amaun

1. [1yns 7eTUT TOPU3OHTAIBHO U MOMAJAET B 1IAp, 3aKPEIJICHHBI HA HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca rmynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT LieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiit CKOpOCTh MyJH, €CIM CTEPXKEHb OTKIIOHHIICS Ha 30°.

2.Ilon neiictBueM KacarenbHOM cruibl 10 H, MaxoBuk ocTaHaBiuBaercs, caenas 20 060poToB. MaxoBuk

CUUTATh OJTHOPOIHBIM nuckoM. Pagnyc aucka R=20 cm, Macca m=2 kr. HaliTu HadaJIbHYIO 4aCTOTY
BpaIICHHUS.
3. O6py4 maccoii 2 kT 1 paguycoMm 20 cM Bparmiaercs 1o 3akony ¢=t3 -5t2+6t-2. HaiiTh MOMEHTBI CHITBI
yepes 1c, 2 ¢ u 4 ¢ nocne Havana BpameHus. OTBETUTH YCKOPSIIOLIUE UM TOPMO3SIINAE ITH MO-




MEHTBHI.

MonekynsipHasi GU3HKa U TEPMOIMHAMHKA

4.0npenenuTh yIeNbHYIO TEIUIOEMKOCTH ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.11pu M30TEpPMUYECKOM paclIMpeHun 00beM raza yBeauuuwics B 3 pa3za. Ha ckoiabko W3MEHUI0Ch
JIaBJICHUE, €CJIM HavyanbHOE AaBieHue ObLao 420 xIla?

6.IIpu Y® obOnydeHnH IBYyXaTOMHOIO rasa jasiieHue yBenunuamioch co 100 kIla mo 150 xITa. Kakas
J10J1s1 MOJIEKYJI T'a3a pacrnanach?

7. Ilpu agnabaTHOM CXKaTHUH 2 MOJIeH KHCIIOpoJia Oblia coBepieHa padora 415,5 /xx. Bo ckosbko
pa3 yBenuumioch aasieHue raza? Koneunas temmeparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yersipe 3apsina 1=02=2 uKu, q3=04=4 aKx HaxonsaTCcs B BEpIIMHAX KBaJipaTa co CTOpoHOi a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN JIEKTPUUECKOro MOJIs B IEHTPE KBajipaTa.

9. Yernipe 3apsaaa q1=02=2 uKun, q3=04=4 uKxi HaxoasaTCcs B BepIIMHAX KBajapara co CTOpoHOoH a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsana q1=02=2 uKn, q3=g4=4 aKi HaxoasaTCsl B BEpIIMHAX KBaApaTa CO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHIIUAN YJICKTPUUYECKOTO MO B CEPEAMHE CTOPOHBI 2-3.

11./[1Ba Bo3nymHbIx KoHAeHCaTOpa Cl= C2=6 Mk® coeIMHEHBI TOCIIEIOBATEIHHO U 3aPsHKCHBI J10
pasznoctu noteHimanoB U=100 B. Ha ckoibk0 U3BMEHHUTCS SHEPTUs CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJIEHCATOPBI OT UCTOYHUKA, MEXAY TJIAaCTUHAMU MEPBOTO KOHJIEHCATOPA BBECTH TUAJIEKTPUK C JTU-
IIEKTPUICCKON MTPOHUIIAEMOCTHIO £€=57

12.BonbdpamoBas ciupains sekTpudeckoit mamnouku mnpu t=20°C umeer conportusienue R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CIU MPU BKIFOYEHUH B ceTh ¢ HanpsbkeHuem U=120 B
o HUTH uaetT Tok 1=0,33 A? TemnepaTypHbIid KO3 GUIIMEHT CONTPOTUBIICHUS BoJibppama 0=4,6-10-3 K-1.

13.B nienTpe kBagpaTHOM paMKH C TOKOM MarHuTHas uHAyKiusa pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B TIPOBOJIE PAMKH, eciH e€ nmepumeTp paseH 40 cm.

14.113 MeaHOrO MpoBoza ceueHrneM S=1 MM2 caenany KOoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHy10 HHIYKIUIO B IIEHTPE KOJIbILIA.

15.Yepe3 kaTylIKy, MHAYKTUBHOCTb KOTOpoil L=21mMI H, TeueT TOK, U3MEHSIOLIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ®=2n/T u T=0,02 c. Haiiti 3aBcHUMOCTb OT BpeMeHH t 3.11.C. CaMOUH-
TYKIIMH €1, BO3HUKAIOIIEH B KaTylIKe U MUHIUMAaJIbHOE 3HAYE€HHE 3TOH 3.7.C. €imin.

BonnoBas onTrka

17.B ombiTe FOHTa 0TBEpCTHS OCBEIIATICh MOHOXPOMATHYECKHM cBeTOM (A=500HM).

Paccrosinue Mexxay oTBepcTusiMu 0=1MM, paccTosiHHE OT OTBEPCTHIA 10 9KpaHa 2,5 M. Haiitu noso-
YKEHHE TPEX MEPBBIX CBETIBIX MOJOC.

18.ITocrosinHast audpaknnonHoi pemerku d=1mrm. Kakyto pa3HOCTb UTHH BOJIH AA MOKET pa3pe-
IIMTH 3Ta perieTka B 00nactu cuHux gyderd (A=400HM) B CIEKTpe TPETHETO MOPAIKA, €CIIU IIHUPUHA
pemieTku a=2,5¢m?

OcCHOBBI KBaHTOBOM U aTOMHOM (PU3UKH

19. Kakoii inmuHe BOJTHBI COOTBETCTBYET MAKCUMYM H3TYYSHUS TIOBEPXHOCTH MAaXOTHOM 3eMITU TpU
ee Temneparype t=27°C?

20. ITpu nutensHOM 00TydeHHH cepeOpsSHOM MIACTUHKU CBETOM OHA MPHOOpeTaeT moTeHuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO NMAAAOIMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JJIMH BOJH
OTHOCHUTCSI TO U3TyUeHHUE?

21. Onpenenure NepUoOAbI BpAIlEHHUS dJIEKTPOHA HA MEPBHIX Tpex bopoBckux opouTax.

7.3. CucreMa OLIeHUBAaHMS PE3YJIbTATOB O0YUYEHUS MO AUCHUILTUHE (MOAYIIO) PU MPOBEACHUN TEKYILIETO
KOHTPOJISI YCIIEBaEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIIIUHBI, @ TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXO/SIIMM 32 MPEACIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyveil mporpaMMoi 1Mo AUCIUTUIMHE (MOTYIIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKU:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BJIaJIeeT HHCTPYMEHTApHUeM YUCOHOM TUCHIUIIIINHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHUS 3aaHUI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIUAX U HATIPABIECHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIaJiceT MHCTPYMEHTapUeM N0 JUCIUILIMHE, YMEHUE eT0 UCIONIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- CpeIHUl YpOBEHb CPOPMUPOBAHHOCTHU 3asIBICHHBIX B paboueil mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOACTBOM IPENOJABATENS PEIIaTh CTAHAAPTHHIE 3aa4H
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITBIBACT 3aTPYAHEHUS TP OOOCHOBAHUU aJITOPUTMA BHITIOTHEHUS 3aJaHUA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PabOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBIE IS OIIEHKH 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMbITa TPO(ECCUOHATLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
[IpuMepHBIE TEOpETHUECKHE BOIIPOCHI IS TPOBEACHUS IIPOMEKYTOUHOM aTTECTAl[UU

o0ydJaronuxcs:

1. MarepuanpHas Touka. KnHEMaTnueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHHE; ONPEACICHUE U CBsI3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE IBUKCHHE.
2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUKEHUE TeJa, OPOIIEHHOIO MOJT YIJIOM K TOPU30HTY.
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. KunemaTtuka BpamaTeabHOro IBUKEHUS. BEKTOpPBI yTIIIOBOW CKOPOCTH M YCKOPEHUS.
. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U UX CBS3b C TMHEHHBIMHU.

. [IpyHIIUIT OTHOCUTENIBHOCTH, MTpeoOpa3oBanHus ["anunes 1uisi CKOPOCTU U YCKOPEHHSL.
. Onementsl CTO. [Toctynatel. [Ipeobpa3oBanue BpeMeHU U KOOpAUHATHL. THTEpBa.
. OnemenTsl CTO. [TocTynatel. PensTMBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.
. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

9. Buibl cuit: BCEMUPHOTO TATOTEHHS, TSKECTH. [BH>KEeHME MO JEHCTBUEM CUJITBI TskecTH. Bec.
10. Cuna ynpyroctu, e€ mpupoja u pacu€t. Moayns FOnra. Jlehopmaruu. Jlmarpamma HampsiKeHUs

nedhopmaruu.

11. Umnynsc. UMiynbe cuibl. 3aKOH COXpaHeHus: uMnyibca. [1oaHbIH UMIYIbC CUCTEMBI TE.
12. 3akoH coxpaHeHus umnyisca. Y gap. Pacuér ckopocreit Ten npu HeHTpaibHOM aOCOIIOTHO

HEYIPYroM ynape.




13. 3akoH coxpaHeHus ummnyinnca. Y aap. Pacuér ckopocteil Ten npu eHTpaTbHOM abCOMIOTHO
YIOPYroM yaape.

14. Pabora. PaboTa nepeMeHHO# CHIIbI. MOIIIHOCT.

15. KoHcepBaTuBHBIC U HEKOHCEPBATUBHBIE CHIIBI UX paboTa. [loTeHInanbpHas YHeprusl.

16. Kunetnueckas sneprus. [lonHas s3Heprus, 3aK0OH COXpAaHEHUS YHEPTUH.

17. Bpamenue tBepaoro temna. [lonstue MmomeHTa cuiabl. OCHOBHOE ypaBHEHHUE JUHAMHUKU
BpaIIaTeJIbHOTO JIBUKCHHUSL.

18. MoMeHT uHepIHH, ONpeiesIiCHUE U IPUMEP pacyeTa st oAHOpoaHbIX Tell. Teopema Il teiinepa-
I'roiirenca.

19. MomeHT umnyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA MPU BPaIleHUU TBEPAOIO Teja.

20. PaboTa npu BpaieHuu TBepaoro Teia. KuaeTndeckast JHEpPTHsl BPaIaroIIero Teia.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKA MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUsl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHJI TSIXKECTH ).

22. UneanbHblii ra3, napaMmeTpsl HaealbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUH MOJICKYJI, CPEIHSS JIJTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddy3usa. Koadbdumment quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpUIMEHT TemIonpoBoIHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddummeHT Bsa3kocTy.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanumispHele siBICHUSI.

28. CpenHsist SHEPTHs MOJIEKYJIbI MICATBHOTO ra3a, cTenenu cBoooasl. Teopema bonbiimMana o
pacrepeieieHuu YHEPTUU 0 CTEIEHSM CBOOO/IBI.

29. BuytpeHnHsis sHeprus raza, padora rasza, nepBoe Ha4ajio TePMOJIUHAMUKH.

30. TenmoemkocTh rasa, CV u CP, cootHomenue Maiiepa.

31. Anqnabatudeckuii mporece, ypaBHeHue, kodddunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano tTepmMoarnHaMuku. [IpuHIMI paGOThI TEIIOBBIX MAIIHH.

33. Huka KapnHo, K 3TOro nukia.

34. Tlousatue 00 oOpaTUMbIX U HEOOpaTUMBIX Iporeccax. DuTponus. HepaBenctBo Knaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTHueckoro nois. [Ipunuun cyneprno3unuu amis
BEKTOpa HAIMPSKEHHOCTH MOJs. JINHUKM BEKTOpa HANPS)KEHHOCTH.

36. PaboTta cun snekTpocTaTH4eckoro mois. Teopema o HUPKYISIIIHKA BEKTOPa HAMIPSKEHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis NoTeHMania.

38. CBsi3b MEX1y HAPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U TOTEHIIUATIOM.
OKBUIMOTEHIUATIBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSLHKEHHOCTU. DIIeKTpocTaTuueckas tTeopema ["aycca.

40. [lonstpHbIE M HEMOJISIPHBIE TUAJIEKTPUKH. J{ManeKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCTD.

41. BexTop nonsipu3alny U BEKTOP JIEKTPUUYECKOTO CMEIICHHUS.

42. Cerneronnektpuku. [Ipsimoit u o6patHbIii be3odddekt. [IpuMeHeHrne mbe3031eKTPHUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIUS. Y CTIOBUS
paBHOBECHUS 3apsi10B HA POBOJAHUKE.

44. EmxocTb nipoBogHuKa. [Imockuit konnencatop. Hunuaapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3apsA0B. DHEPTHUs 3aPsHKEHHOTO MPOBOAHUKA U KOHJEHCATOpA.

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU MOCTOSIHHOTO ToKa. Cuina Toka. [ImoTHOCTh TOKA.

49. DnexkTpoasrxkyias cuna. Hanpsokenue Ha yyacTke nenu. 3akoH Oma Jisl yyacTKa LETH.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnuansHoi Gpopme.

50. PaboTa u MomHOCTh TOKa. 3akoH J[>koyns — Jlenna. 3akon JIxxoyns — Jlenima B
nuddepeHImaIbLHOR Gopme.

51. 3akon Oma 117151 HEOTHOPOIHOTO yJacTKa IeNH ¥ 3aMKHYTOH TIETTH.

52. IlpaBuna Kupxroda.

53. MaruautHoe nose. OnbIT Opcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuus



MarHUTHOTO TOJIA.

54. 3axoH buo — CaBapa — Jlatutaca ¥ yacTHbIE Cily4ad €ero npuMeHeHus. JINHUY MarHUTHOM
WHIYKIUU.

55. Hupkynsiiusi BEKTOpa MarHUTHOM MHAYKIIMH. 3aKOH MOJHOTO TOKA (TeopeMa O IUPKYIISIIIUN).

56. MarHuTHOE 110JI€ COJICHOW/Ia U TOPOHIa.

57. 3akon Amrepa.

58. Cuna JlopeHnma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JI€.

60. Dddexr Xommna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy nepeMenIeHIH MPOBOJHIKA C TOKOM B MAarHUTHOM IIOJIC.

63. Teopema I'aycca jy1s TOTOKa MAarHUTHOM WHIYKITUH.

64. MarauuTHsie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nMBaHus.

65. Hanpsik€eHHOCTh MarHUTHOTO 110J1s1. MarHuTHas MPOHUIIAEMOCTh U BOCIIPUMMYUBOCTb.

66. MaraHuTHbIE MOMEHTBI ATOMOB U MOJIEKYJL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SABneHne 2JIeKTpOMarHuTHOM MHAYKIUU. 3akoH nHAyKiuu ®apanes. [Ipasuio Jlenna.

70. SABnenne caMoMHAYKIMHU. THIYKTUBHOCTD MPOBOAHUKA. HIYKTHBHOCTH COJICHOH IA.

71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprust MarHUTHOTO TOJISI.

73. BuxpeBoe anektpuueckoe noie. [lepBoe ypaBHenue Makcperia.

74. Tok cmenenus. Bropoe ypaBHenue MakcBeiia.

75. IlonHas cucteMa ypaBHeHUI MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUs, IEPEHOCUMAs 3JIEKTPOMAarHUTHOU
BosHOU. Bektop YmoBa — [oitHTHHTa.

77. KorepeHtHble BOHbL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoab!l HaOmoAeHus uHTepdepeHunu. MaTepdepeHnys B TOHKUX MICHKaX.

79. Konbnia Hetotona. [Ipumenenre natepdepeHIny cBeTa.

80. ITpunmun [toitrenca — @penens. 3oHb1 OpeHers.

81. Judpaxius Ha KPYTJIOM OTBEPCTUU U JIUCKE.

82. Mudbpaxius OpayHrodepa Ha OJHOMN 1IenH, A paKkinOHHAs pelIeTKa.

83. Jlucnepcus 1 pazpemniaroniasi CiocOOHOCTh ONMTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISPU30BaHHbIN CBET. 3aK0OH Maitoca.

85. Ionsgpuzanus npu OTpa)KEHUH U MpeIoMIIeHnU. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpusanmonsusie ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTePUCTUKH. AOCOIIOTHO yepHoe Temno. 3akoH Kupxroda.

88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnpTpaduoneToBas» KatacTpoda.

90. ®opmymna [lnanka.

91. OnTrnyeckas MUPOMETPHUSL.

92. BremHuii potodddHEKT U ero 3aKoHbl. Y paBHEHHUE DWHINTCHHA.

93. Macca u ummynbc porona. JlaBieHue cBeTa.

94. Db dext Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma Tomcona u Pesepdopna.

96. CniexTp aToMa BOJOpO/A.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa Mukpouactuil. Dopmyna ne-bpoiins. Judpakius 31eKTpoHOB.

99. Ilpuniun HeonpeaeaeHHoCcTeH [ elizeHOepra.

100. BonroBas ¢yHk1us u ee cBoiictBa. YpaBHenue lllpenunrepa.

101. KBanToBble yncia. ATOM BOAOPO/a B KBAHTOBOM MEXaHUKE.

7.4.2. IlpakTrueckue 3aaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs
1. 3aBUCUMOCTH IPOUJICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haliaute cpeHIOI0 CKOPOCTh U CpeHEE YCKOPEHUE Tela 3a MEPBYIO,



BTOPYIO M TPETHIO CEKYH/IbI €T0 JTBUKCHHSI.

2. C 6amrau BbicoTOM h =25 M ropu30HTaILHO OPOIICH KAMEHBb CO CKOPOCThIO VX =15 M/c.

Kakoe Bpems t kamenb Oynet B nBuxkennn? Ha kakom paccrosiauu | 0T ocHOBaHMs OalTHY OH yIajeT Ha
3emunto? Kakoil yroa cocTaBuT TpaeKTOpUs KaMHs C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJITI0?

3. Kamenp OpolieH ropu30HTaIbHO CO CKOPOCThIO VX =15 m/c. Haitnute HOpManbHOE
TAaHTCHIIMATFHOE YCKOpPEHUs KaMHs yepes Bpemsi t = 1 ¢ mocie Havana JBHKEHUSI.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUIIIO yriioBo ckopocTH 20 paj/c yepe3 N=10 o0
rocJie Hayaja BpaiieHusi. Haiiiure yriioBoe yCkopeHue Kojeca.

5. 3aBUCUMOCTD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBuerueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 11t MOMeHTa BpeMenu t = 1 ¢ mociie Havana
JBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAaHT€HLIUAIIbHOE; 3) MOJTHOE.

6. Teno CKoJBb3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIONISCH ¢ TOPU30HTOM yTojl 45 rpaaycos.
[poiigs myts S = 36,4 cM, Teno mpuodpeTaet ckopocTh V =2 m/c. Halinute koddumment Tpenus tena o
MJIOCKOCTb.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaIbHO CO cKOpocThio 10 M/c OpolieH kKaMeHb Maccou
m=400 r. mpereOperasi COMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JBIDKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHUUATBHYIO SHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTAIBHO CO CKOpocThio V =200 M/c TIonaaaer B
Oa/uTMCTHYECKUI MassTHUK JTiHOM | = 1 M u maccoii M = 1,5 kr u 3actpeBaer B HeM. Onpeenre yroi
OTKJIOHEHHS MasITHHKA.

9. CrutouIHoOM OJJTHOPOAHBIN TUCK CKATHIBACTCS 0€3 CKOJBKEHUS ¢ HAKIIOHHOM IJIOCKOCTH,
oOpa3yromeii yroi anbda ¢ ropu3oHTOM. Onpeenure TMHeHHOEe YCKOPEHUE a IUCKa.

10. HanummTe ypaBHeHHE TApMOHHUYECKOTO KOJIeOaHUs TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKCHMaJIbHasi CKOPOCTh KoJeOmronieiics Touku 30 Cm/c, HayanbHas ¢aza 10 rpamycos.

11. OgHopoaHbIi qucK paarnycoM R =20 cm konebdieTcs 0K0JI0 TOPU30HTAIILHON OCH,
npoxosiiiei Ha paccrostauu | = 15 cm oT nentpa aucka. Onpenenute nepuos T KojeOaHuil qucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie o0beMoM V = 4 11 ipu TeMreparype
t1=200 C, narpeBatot no temneparypsl t2 = 400 C. Haiinure naBnenus pl u P2 rasa 1o u mocjie
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (Ipyu HaTHYUH)
KypcoBbie npoekTs! (paboThbl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Metoauueckue MaTepualibl, ONPEACIISIONINE MPOLIeAYPhl OLICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMIETSHITHIA

[Iponienypa npoBeaeHUs] MPOMEXKYTOYHON aTTeCTAIlUU U TEKYIIET0 KOHTPOJIsl YCIIEBAEMOCTH
periaMeHTUPYETCS JIOKaJIbHBIM HOPMATUBHBIM aKTOM, ONPEIEIISIONTUM

MOPSAZIOK OpraHu3alluy U MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUHOU
aTTeCTaIlluy 00YyJaroIUXCsl.

[Iponienypa oneHnBaHus (HOPMUPOBAHUSA KOMITETEHIIUN TTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
MpuBecHa B 1. 7.2.

TurnoBbie KOHTPOJIbHBIC 3aJJaHUSI WJIM MHBIE MaTepUalIbl TEKYIIETr0 KOHTPOJIS IPUBEACHBI B 1. 7.3.

[TpomexxyTouHas aTTecTaius 1o JUCIUILIMHE TPOBOIUTCS B opMe 3aueTa B IEPBOM CEMeCTpa 1
9K3aMeHa I10 3aBepIIEHUH BTOPOT0 CEMECTpa.

3aueT u SK3aMeH MPOBOIATCS B (hopMe coOeCeTOBaHUS.

7.6. Kputepun onieHuBanusi chopMHUpOBAaHHOCTH KOMIETEHIIUN MTPU MIPOBEICHUH POMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kputepuu OneHka OneHka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOpUTENIbH | OLIEHKa «XOPOLIO» O1leHKa «OTIIMYHO
OILICHUBAaHUS
HO» o»
«HE 3a4YTEHO» «3aYTEHO)




VYpoBenb ocBoeHUsT | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuaia; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOECHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUs] | BBINOJHEHU 3aJaHHM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/I
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM 06y‘{CHI/I$I (3HaHI/IH, YMCHH:, BJIIAICHUC HaBLIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KomnaectBo
Ne ABTOp, Ha3BaHUE, MECTO M3JaHU, U3ATEILCTBO, TOJ U3/IaHU YUeOHOU U
o AK3EMILISIPOB/AIIEKTP
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl

oHHBbIN angpec ObC

OcHoBHasl JIUTEPATYpAa

1 Kazannera A. b., MonekynspHas ¢usuka. 3agaun 1 pemeHusi, Mocka:
MoCKOBCKUH Ne1arorn4ecKuii rocy1apcTBEHHbIN yHUBEepcuTeT, 2014

http://www.iprbooksh
op.ru/70132.html

NpanoB A. E., IBanoB C. A., Mexanuka. MosekyispHas pu3nKa u
2
tepmoanHamuka, M.: Kaopyc, 2012

150

Craponyomnesa I'. I1., Xamenko A. A., Kypc nekuuii o ¢puszuke. MexaHuka,
3 |MoTeKynspHas ¢bu3uka, TepMOJMHAMUKA. DJIEKTPUUIECTBO U MAarHETU3M,

CraBponosib: CTaBpONoJIbCKUM TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET,
2017

http://www.iprbooksh
op.ru/76115.html

JlomoJHUTENbHANA JJUTEPATYPa

Commia M. C., Kypc ¢usuku ¢ npumepamu U3 HHTEPHET-IK3aMeHa

1 (Mexanuka. MomnekynsipHas (pu3uka v TepMoinHaMuKa), HoBocubupcek:
HoBocuOupckuii rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuteT (Cuberpun), 36C ACB, 2015

http://www.iprbooksh
op.ru/68777.html

5 Yakak A. A., Kypc ¢usuku. MonekynspHas ¢pusuka, OpeHoypr:
OpenOyprckuii rocynapctseHnsiii yausepcurer, ObC ACB, 2009

http://www.iprbooksh
op.ru/30110.html

3 |MocroBanos C. C., ®usuka, Mocksa: Poccuiickuii HOBbI yHUBepcuteT, 2008

http://www.iprbooksh
op.ru/21328.html

4 |HUBmmes A. /1., ®usuka, , 2009

https://e.lanbook.com
/book/163

OObyuaromuecs u3 ynciia nHBaIUI0B U 1ui ¢ OB3 obecrieunBaroTCs meyaTHBIMU U (TN
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B opMax, aIanTHPOBAHHBIX K OTPAHUYECHUSIM UX

3JI0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «THTepHeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

Bces pusmka

http://www.all-fizika.com/

Cucrema aucranimonnoro ooydenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

8.3. IlepeueHb COBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 JaHHBIX U MH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM

Hanmenosanue

DNEKTPOHHBIN aJpec pecypea

HHTepHET-TpeHAKEPHI B chepe 00pa3oBaHus

http://www.i-exam. ru

OnexTpoHHas 6ubnmoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeYHAsl cUcTeMa n3narenbceTra "Jlans"

https://e.lanbook.com/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

DIIeKTpOHHO-OMOIMOTEeUHas cucTeMa u3aarelbeTBa "KoHCyabTaHT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunas snextponnas 6ubnamoreka eELIBRARY.RU

HayuHas syiekTpoHHast
oubmnoreka eLIBRARY.RU

®denepanbHbI 00pa3oBaTenbHBIN opTal "EquHoe okHO qocTymma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Poccwuiickast rocynapcTBeHHast OMOInoTeKa

www.rsl.ru

DIIEKTPOHHO-O0MOIMOTEeUHas cucTeMa u3jarenbersa "' IPRsmart”

http://www.iprbookshop.ru/




EnuHbIH 31eKTPOHHBIN pecypc y4eOHO-METOIUYECKOMN TUTEPATYPHI

CII6I'ACY www.spbgasu.ru

bubnmnoreka mo EcrectBeHHbIM Haykam Poccuiickoit Akagemun HayK

(PAH) WWW.ras.ru

https://www.spbgasu.ru/Univer
O6pasoBarenbubie nHTEpHET-pecypesl CITOIACY sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHUA, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JIMIEH3UOHHOTO U CBOOOIHO pacpOCTPaHIEMOTo
POrpaMMHOT0 0OecTeueHus

Crioco6 pacnpocTpaHeHus
HaumenoBanue (JIMIIEH3UOHHOE WM CBOOOIHO
pacnpocTpaHsIeMoe)

Horosop Ne J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MarepuabHO-TeXHUUECKOE 00eCTICUeHUE TUCITUTITNHBI
CaenieHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue y‘Ie6HHX ay,I[I/ITOpI/Iﬁ n OCHaH_IeHHOCTB O60py,Z[OBaHI/ICM U TCXHHUYCCKHMH
HOMCH_IGHI/Iﬁ JIJIs CaMOCTOSATEIILHOM pa6OTI>I CpeacTBaMu 06y‘IeHI/I${

Y4yeOHast ayTuTOpus 1JIs TPOBEICHUS 3aHATHI
JICKIIMOHHOTO THIA, KOMIUICKT MYJIbTHMETUHHOTO
000pyoBaHus (MEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEAUINHBIA POEKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, dKpaH, KOMIUIEKT yu4eOHOU Meben,
noaKiIroYeHre K komnbiorepaoi cetu CIIGIACY,
BbIXOJ B IHTEpHET

40. YueOHbIC ayAUTOPUH JJIS IPOBEIACHUS
JIEKI[MOHHBIX 3aHATHH




40. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPaKTUYECKHUX 3aHATHH, Ta0OPaTOPHBIX
paboT,rpyNIOBBIX U UHINBHIYATbHBIX
KOHCYJIBTAIIMH, TEKYIIETr0 KOHTPOJIS U
MPOMEKYTOUYHOM aTTeCTAllNH

Meb6ens: Ctoubl (MapThl), TOCKa MEIOBas, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Mansiii JIO-O0, mkad BHITKHOMN C
MOABOJIOM BOJIbI,

OO6opynoBanme: MPOCKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
n1abopaTopHbIi peoctar, kouaykromerp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neuys mydenbHas 3 1
CHOJI-3/11, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuMBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYETYUK a3POUHOB
«Candup»

Xumudeckas nocyna (mpoOUpKH, IITATUBEI, CTAKAHEI,
KOJIOBI, OIOPETKHU, MUTIETKH, IITATUBHI JJI TPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLMAIIUU KUCIOT ,IENI04Yed U Coliell B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylIeHUs XKele3a

40. YueOHbIe ayTUTOPUU TSI IPOBEACHHUS
MPAKTUYECKHUX 3aHSATUH, TPYIIOBBIX
WHAWBUAYAIbHBIX KOHCYIbTAIUH, TEKYIIETO
KOHTPOJIA U TPOMEXKYTOUYHOU aTTeCTallun

KomMmriext MynbTUMeIniiHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAMOCUCTEMA), JOCKA, KOMIUIEKT
yueOHOM MeOenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET




40. JlabopaTopus 00IIeH 1 CTPOUTEIIBHON (DU3UKH
2-s1 Kpacnoapmetiickas yi. n1.4
Ayn. 310

YcraHoBKa 1)1 MCClIe0BaHUs Mpoliecca nepeaayun
TEIIa Yepe3 OKHO; Y CTAaHOBKA JIJIs UCCIICIOBAHUS
TeMIEepaTypHOro MoJis;

VYcraHoBKa 1J1 UCCIIE0BaHUS TEMIIEPATYPHOTO OIS
HapYXKHOM CTEHbI; Y CTAHOBKA JJIsl UCCIIEAOBAHUS
TeMIEpaTypHOro

HapYKHOTO yIJIa; Y CTaHOBKA JJIsl UCCIICIOBAHUS
TeMIIEPaTypHOro MOJIsl HAPY>KHOTO yTia, YTEIJIEHHOr O
CKOCOM;

YcTaHOBKaA A1 KCCIICAOBAHUS BIUSHUS
TEIUIONPOBOHOIO BKIIFOUCHUS HA TEIIO3AIUTHbIE
CBOICTBA CTCHBI; Y CTAHOBKA JIJISI HCCIICIOBAHMS
BO3yXOIPOHUIIAEMOCTH CTPOUTEIBHBIX MaTEPUAIOB
Y KOHCTPYKIHUM; Y CTaHOBKA ISl ONPEICIICHUS
TEIUIOEMKOCTH TBEPJIbIX TEJ; Y CTAaHOBKA JJIsI
ONpe/ICIICHUS MApaMETPOB BIAKHOTO BO3/yXa;
YcraHoBka I onpeiesIeHus] U3MEHEHUSI
Ko3(puIMeHTa IPOIMyCKaHUs U OTPaKCHUS
COJTHEYHOM paJralliy CTPOUTEILHBIMH MaTepHaIaMu;
VYcraHoBKka I HCCIIeI0BaHUS HCKYCCTBEHHOM
OCBCIICHHOCTH IIOMCIIICHUM; Y CTaHOBKA IJIS
HCCIICIOBAHUS CBETOBOTO ITOJISI CBETUIILHHKA;
VYcraHoBKa I OnpeiesieHns] CKOPOCTH 3BYKa B
BO31yxe (ha30BBIM MeTO10M; JIabopaTOpHBIA CTEHT
"OCHOBBI CBETOTEXHUKH"




40. YaeOHbIe ayTUTOPUU JIJISI TIPOBEACHHSI
J1a00paTOPHBIX PadboT

naboparopus 00IIeH 1 CTPOUTETHHON (DU3UKH
2-s1 KpacHoapmerickas yi. 1.4

Ayn. 318

Onpenenenre o0bemMa HUIMHAPA TPU TOMOLITI
HITAHTEHIUPKYJIS (IITAaHTEHUUPKYJIIb); Y CTaHOBKA JUIs
WCCIIEIOBaHMS 3aBUCUMOCTH NIepuoja KojaebaHui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
orpezieNieHue YCKOPEHUs CBOOOIHOTO MaeHHUS:
Masraux

YcTaHoBKa /1715 MCCIIEJOBaHUS 3aBUCMOCTH Tepro/ia
KoJe0aHui MaTeMaTUYECKOT0 MasiTHUKA OT €r0 JJIMHbBI
U oTpesieNieHUue YCKOPEHHUs CBOOOIHOIO MaJCHHUS;
YcranoBKa I ONpeieTIeHNs] yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 110 TIEPHOY KoJieOaHU MaTeMaTH4eCKOro
MasTHHUKA; Y CTAHOBKA JJIsl U3Y4YEHUs (PU3NIECKOTO
MasiITHUKA; Y CTAaHOBKA JJISl ONIPE/IETICHUS] MOMEHTA
WHEPLUH TeJIa M0 Nepruoay KPYTHIIBHBIX KoJeOaHuil:
YcTranoBKa 715 ONpeAeTICHUSI MOMEHTA HHEPLUU
napaJiesienue1a METOIOM KPYTHIIBHBIX KOJeOaHuil:
VYcTaHoBKa /17151 ONpeIeIeHUs] MOMEHTA UHEPLIUU
JIFICKA IO MIEPUOAY KPYTUIIHHBIX KOJICOaHUH.
VYcTaHoBKa /17151 U3y4€HUSI OCHOBHOT'O YPaBHEHUS
JTMHAMUKU BPALIaTeIbHOTO IBMYKEHUS C TOMOIIIBIO
MasTHrKa O0epOeka

VYcTaHoBKa /17151 ONpeIeICHUs] MOMEHTA UHEPLIUU
MasiTHUKa MakcBesuia. Y cTaHOBKa JUIsl ONIPEIEIeHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
YIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
YIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
TEPMUYCCKOT0 KO3 PHUIMEHTa JaBICHUS T'a3a IIPH
IIOMOLIY Ia30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeIeIeHHs TOBEPXHOCTHOTO
HaTsHDKEHUSI METOJIOM OTpBIBa KoJibIla (Metox a0 Hym).
VYcraHoBka 1715 onpenenaeHus ko3 guimenTta BI3KocTu
xuakoctu MmetogoM CTokcay. Y cTaHOBKA s
onpeneneHus: KodhPuimeHTa BI3KOCTH, TITHHBI
cB0OOAHOrO NIpodera u 3PpPEeKTUBHOTO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTAaHOBKA JIJISl ONIpEIETICHUS
Kod(QpHIHEeHTa BA3KOCTH BO3/IyXa KAIMJUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHUSI YHUBEPCATIbHOM
ra3oBOM IIOCTOSSHHOW. Y CTAHOBKA ISl ONIPEJCIICHUS
OTHOIIEHUA TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJISI
OIIpeJIeJIEHUs] OTHOLICHUS TEIIIOEMKOCTEH BO3TyXa.
Becrl 1abopatopHsble 351eKTpoHHbIE. Bechl
naboparopusie 1100




40. YaeOHbIe ayTMTOPUU ISl IPOBEIACHHS
71a00paTOPHBIX pabOT

naboparopus o0IIel 1 CTPOUTENHHON (HUBUKH
2-s1 KpacHoapmetickas yi. a1.4

Ayn. 316

YcTaHoBKa /1715 MCClIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
Kod(uimenHTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexojia Y CTaHOBKA ISl U3yUCHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl OMIpeIeICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
JJIEKTPOHA METOJ0OM MarHeTpoHa. Y CTAHOBKA ISl
OLICHKH YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis ONpeesIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TOJIS 3eMJIM MPU TTOMOIIU
TaHT€HCTaJIbBAHOMETpa. Y CTAaHOBKA IS
WCCIIeIOBaHM MAarHUTHOTO MoJig 3emiin. BonbTMeTp
B7-27A

Boast™merp B7-27A Boastmerp B7-27A/1.
H3meputens curnanos BY

40. TTomemneHust Ui CAMOCTOSTENILHOM PaOOTHI

[Tomerenue a1 CaMOCTOSTEILHOM paObOTHhI
(unTanbHBIN 3271 OnOIMoTeKH, aya. 217): I11IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemHbliid 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOKIIOUYCHHEM K
cet «MHTepHET» U 00eCIeYeHHeM J0CTyIa B
AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

Z[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHMAJIBHBIC YCIIOBHA IJIA IMOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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