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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LensiMu OCBOCHUS TUCITUTUIMHBI SIBISIFOTCS: 03HAKOMIJICHHE CTYJICHTOB C COBPEMEHHON (hU3NIECKOM
KapTUHOW MUpa, JOPMHUPOBAHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAYYHOMY aHAJIM3y CUTYAIIHi, C KOTOPBIMHU CIICIIUAIUCTY MPHUACTCS CTAIKHBATHCS MPH CO3/IaHUH HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/Ie SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; IIOSBHAKOMUTHECA C OCHOBHBIMHA (bHSI/I‘IeCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OIMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHSI/I‘IeCKI/IX

puOOpPOB.

3al[a'-IaMI/I OCBOCHUA NUCHUIIIINHBI ABJIAOTCA:

* U3y4YCHHE OCHOBHBIX (DH3UYECKUX SBICHHM, OBIacHIE (PYHIAMEHTATbHBIMU ITOHSATUSIMH,
3aKOHAMH U TEOPHUSIMH KJIACCUYCCKON U COBPEMEHHOU (PH3UKH, a TAK:KE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

¢ OBJIaJICHUC ITpUCMaMU U MCTOAaMM PCHICHHA KOHKPCTHBIX 3a/1a4 U3 Pa3JIMYHbIX obOnacreit

¢buzuky;

* 03HaKOMJICHHE C COBPEMEHHOM M3MEpPUTENBHON anmnapaTypoi, GopMUPOBaHHE HABBIKOB
poBeJeHUS (PUZNYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATH KOHKPETHOE (PU3NYECKOE COJIepIKaHue B

MPUKIIAIHBIX 33/1a4axX OyayIlei creruanbHOCTH,
* U3yYCHHE UCTOPUH PA3BUTHUS (PU3HKH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUIINHE (MOYJII0), COOTHECEHHBIX C

HHAUKATOPAMH JOCTHKCHHUSA KOMIIeTeHIINii

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben
YYUTHIBATH COBPEMEHHBIE
TEHJICHIIUU PA3BUTHS
TEXHUKH U TEXHOJIOTHI B
o0nactu TexHochepHou
0€30I1aCHOCTH,
U3MEPUTEIIBHON U
BBIYUCIIUTEIILHON TEXHUKH,
MH(}OPMaILMOHHBIX
TEXHOJIOTHI IPU PEIICHUH
TUIIOBBIX 3a71a4 B 00J1acTH
npodecCuoHATbHON
JIeSITCILHOCTH, CBSI3aHHOMN
C 3aIIMTOMN OKpYKarolen
cpenbl U obecrieueHneM
0€30IaCHOCTH YeJIOBEKA;

OIIK-1.1 lemoHCcTpUpyeT
MMOHMMAaHHUE COBPEMEHHBIX
TEHJICHIINIA Pa3BUTHUS TEXHUKH
Y TEXHOJIOTUI B 00J1acTH
TexHOoChepHO 0e30MacHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (M3UKH W  METOJBI
(UBUYECKUX UCCTEI0OBaHUI

ymeet

HCII0JIb30BaTh (bu3MKO-MaTEeMaTHIECKU I
anmnapar JUISE pelieHus npooiiem,

BO3HUKAIOIIUX B X0JA€ NpodheccuoHaIbHOM
JIeTAIbHOCTH

BJajaeeT
METOJaMHU MaTeMaTHU4ICCKOIo aHajJm3a n
MOACIINPOBAHUA, TCOPECTUUCCKOTI'O )51

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHMUA

VK-1 Crnocoben
OCYIIIECTBIIATH TOKCK,
KPUTHYECKHH aHAIH3 U
CUHTE3 UHbOpMAaIUH,
IPUMEHSTh CUCTEMHBIN
MOIXO/ IJIS PEIICHHUS
[TOCTaBJIEHHBIX 3a1a4

VK-1.1 OcymectBusier
CUCTEMHO-CTPYKTYPHBII BEIOOD
WH(OPMAILIMOHHBIX PECYPCOB (B
TOM YHCIIe B IUPPOBOI cpejie)
JUTSI TIOMCKa UHGOpMAIUH B
COOTBETCTBHUH C MMOCTABICHHOM
3aja4yen

3HaeT

MCTOYHUKHU MOUCKa HHPOPMALIUU

ymeer

HaXoJUTh MH(OPMAIMI0O B HUCTOYHUKAX B
COOTBETCTBHUHU C ITOCTABJICHHOM 3a/1a4ei
BJajieeT

HaBBIKAMHU MIOUCKA MHGOPMALIMOHHBIX
pecypcoB AJis orcKa HHpOpMauu




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

VK-1.2 Brigasiser
uHpOpMaIIHIo, 3HAUUMYIO JIJIs
IIOCTaBIICHHOHU 3aJa4u

3HaeT

OCHOBHBIE dbuznueckue  3aKOHBI  JUIA
KPUTHIECKOTO orbopa HE00X0IUMOM
uH(popMaun

yMmeet

OCYIIECTBIISITh QHAU3 U CHHTE3 OTOOpaHHOU
uH(pOpMalUK AN CO3JIaHUSl  ATOPUTMOB
pelleHYsI MOCTABJIICHHOM 3a1a4uu

BJIa/IeeT

HABBIKAMU TPUMCHECHUS (PU3UYCCKUX 3HAHHMA
U1 0TOOpa He0OXOAMMOM HHPOPMALIUU

YK-2 Cnocoben
ONPEAENATh KPYT 33/1a4 B
paMKax IOCTaBICHHOM
[EJIA U BEIOUPATh
ONTHUMAJILHBIC CITOCOOBI UX
peleHust, UCXOIs U3
JIEUCTBYIOLIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

VK-2.4 CocraBnsier
MOCJIEI0BATEIBbHOCTh
(asiropuT™) peleHus 3a1a4u

3HaeT
peaMeT CBOEH npodhecCuoHaTbHOU
JESITEIIBHOCTH ¢ TO3UIHKA (DyHIaMEHTaThHBIX
€CTECTBEHHOHAYUHBIX 3aKOHOB

yMmeeT
UCIIOJIb30BAaTh  TOJydeHHBIC  (pu3MUecKue
3HAHUA JJISL PCUICHUA 3a1a4
poheCCHOHANBHOMN eI TCIIHHOCTH

BJajeeT

q)I/IBI/IKO-MaTCMaTI/I‘ICCKI/IM araparomMm JJISL
PECUICHUA 3ajaad, BO3HUKAKINX B Xoae

poheccuoHaNbHON AETaIbHOCTH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

JlanHas qucruIuinHa (MOyJib) BKiroYeHa B biok «/lucuummuael, moxynu» b1.0.12 ocHOBHOM
npodeccuoHaibHON 0OpaszoBarenbHOl porpammsel 20.03.01 TexnochepHas 6€301MacCHOCTb U OTHOCUTCS K
00s13aTeNbHOM YacTH y4eOHOTO IJIaHa.




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: MexaHHUECKOE JIBI)KEHUE, ITyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

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

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUA UCATbHOTO rasza. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oobema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMeHnenue nepBoro 3akoHa TePMOJIUHAMUKH TSI U30IIPOLIECCOB -
Annabatudeckuii mporecc. CUI0OBbIC MAIIUHBI, K.II.JI.  TETJIOBOM MaIIWHBI.

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

DIeKTpOoCcTaTHKA

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTaTUUECKOTO MoJsl. CHiloBbIe TUHUY 1o, [IpuHIMN cyneprno3uuu noie.

2. PaboTa 1o nepeMemnieHuio eKTPUIECKOro 3aps/a B anekTpuyeckoM nose. [lorenunan.
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 MmarautHoro nosst. Cuna AmMmepa.

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. Maremarnyeckuii MasTHUK. [Ipy>KUHHBIN MasgTHUK.

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

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

Orntuka.

1. 3akoHBI OTpaXeHUs U TIpesioMiIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakeHHE CBETA.

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

3. Hucnepcus cseta. UuTepdepenius u nudpakius CBETOBBIX BOJH.

KsanToBas ¢usuka.

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

2. CtpoeHue aTroma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocneayronye AUCIUTIITMHBI
/1 IIOCTHKEHHUS KOMIIETEHITUN
OIIK-1.1, YK-8.1, YK-8.2, YK-8.3,
1 |Be3omacHOCTE XU3HENEATENLHOCTH
VK-8.4
2 | MexaHuKa )XUIKOCTHU U rasa OIlK-1.1

3 |Okomorus YK-8.1, OIIK-2.2, [TK-6.2, TTK-6.7




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (0 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEJIbHYIO PA00Ty 00yYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1 2
TIOATOTOBKY

KoHTakTHas padora 112 48 64
Jlexinonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3ausatus (J1ad) 32 0 16 16
IIpaktuueckue 3ausatus ([Ip) 32 0 16 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(mpoekta); cnaya KOHTpoNbHBIX padot (PT'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KOHCYIBbTaIHA TTepea SK3aMEHOM M cliadya ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositesbHast padora (CP) 73 20 53
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)

yacel:| 216 72 144

3aYeTHbIE eTUHUIIbI: 6 2 4

5. Conep:xkaHue JMCHUILUIMHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE 0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM

OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BH/I0B YUeOHBIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOIYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
o UHJHAKATOP
Q| Jnekuuu 113 JIP Bcero, a
No Pasznesnsl TUCIIUITIINHEBL S CP qac JOCTIDKEHHT
8 U3 HUX U3 HUX U3 HUX ) !
Ha Ha Ha KOMIICTCHI]
TpaKTH- TpaKTH- MpaKTH-
BCEro 4ecKyIo BCEro 4ecKyIo BCEro 4eCKyI0 nn
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
1. |1 paznen. ®uszndeckre OCHOBBI
MEXaHUKHU
Kunemarnka mocrynaTeabHOToO OINK-1.1,
1.1. yi 1| 2 2 2 2 8 VK-1.1,
Y BpalIaTeIbHOTO JIBUXKEHUS VK192
OIIK-1.1,
19 JlnHamuka mocTynaTeIbHOTO 1 1 2 2 5 5 8 VK-1.1
"' | BpamarenbHOro JBUKEHUS VK- 1' 2’
OIIK-1.1,
1.3. | PaGora u sHEprHsS 1] 2 2 2 2 8 YK-1.1,
VK-1.2
MexaHuka BpalaTeIbHOTO OIK-1.1,
1.4, paiil 1| 2 2 3 3| 10 | VK-11,
JBIDKEHUSI TBEPJIOTO TeJa. VK-1.2




OIIK-1.1,

1.5. | Dusuka xosiebanuii U BOIH. 8 VYK-1.1,
VK-1.2
2. |2 paznen. MonekynsipHas
¢du3nKa 1 TepMOANHAMUKA
OCHOBBI MOJIEKYJISIPHO- OIK-1.1,
2.1 KMHETUYECKOU TEOPUHU ? S;.II((__]i :;’
OIIK-1.1,
2.2. | OCHOBBI TEPMOJIMHAMHUKH 8 VYK-1.1,
VK-1.2
OIIK-1.1,
2.3. | Cratuctudeckas usuka. 4 VYK-1.1,
VK-1.2
OIIK-1.1,
2.4. | SIBneHus nepeHoca. 5 VYK-1.1,
VK-1.2
3. |3 pasznmen. KonTpoas
OIIK-1.1,
3.1. | 3auer 4 VYK-1.1,
VK-1.2
4. |4 pazaen. DnekTpuuecTBo U
MarHeTu3M
OIIK-1.1,
VK-1.1,
4.1. | DnekTpocraTuka 10 VK-1.2,
VK-2.4
OIIK-1.1,
4.2. |T1oCcTOSIHHBII TOK 10 YK-1.1,
YVK-1.2
MarnuTtHoe 1oJie B BAKyyMe OINK-1.1,
4.3. ’ 8 VK-1.1,
3akoH buo-Casapa-Jlamaca VK-1.2
MarsuTHbIE CBOMCTBA OINK-1.1,
4.4, BeleCTBa 3 VK-1.1,
’ VK-1.2
. OIIK-1.1,
45, JlelicTBME MAarHUTHOTO TIOJIS Ha 9 VK-11,
JBUKYIIHECS 3aps/Ibl U TOKH. VK-1.2
OIIK-1.1,
4.6. | DekTpoMarHuTHASE WHTYKITHSI 9 YK-1.1,
VK-1.2
OcHoBBI TeOpuK MakcBeia OIK-1.1,
al. JUIS1 DIIEKTPOMArHUTHOTO TOJISt 6 YK-11,
VK-1.2
5. |5 paznmen. BoiHOBast ontuka
OIIK-1.1,
5.1. | Uurepdepennius cpeta 8 YK-1.1,
VK-1.2
OIIK-1.1,
5.2. | Audpakuus cBera 7 YK-1.1,

YK-1.2




OIIK-1.1,
5.3. |[lonspuzanus cBeTa 2 2 1 1 3 7 YK-1.1,
VK-1.2
6. |6 pasmen. DieMeHThI
KBAaHTOBOM (PU3HKH aTOMOB H
MOJICKYJT
TennoBoe U3Iy4yeHue u ero OINK-1.1,
6.1. SAKOHLL 21 2 1 1 4 8 VK-1.1,
VK-1.2
Buemnnii pororddexr. OINK-1.1,
6.2. Sddexr Komrrona 21 2 2 2 6 VK-1.1,
VK-1.2
[InanerapHas MoJieIb aTOMa OINK-1.1,
6.3. Bopa-Pesepdopa 21 2 2 2 6 12 VK-1.1,
VK-1.2
OneMeHThl KBaHTOBOMH OIIK-1.1,
6.4. | MexaHUKH. Y paBHCHHUE 21 2 6 8 YK-1.1,
[Ipenunrepa VK-1.2
OIIK-1.1,
6.5. | DieMeHTHI saepHON (PU3NKHU 2 2 4 6 VK-1.1,
VK-1.2
7. |7 paznen. Kontpons
OIIK-1.1,
VK-1.1,
7.1. | Ox3amen 2 27 VK-1.2.
VK-2.4
5.1. JIexuun
Ne | HaumenoBanue paszaena .
. HanmMeHnoBanue 1 KpaTkoe CoAep:KaHue JISKITHi
pasn 1 TEMBI JIEKIIUH
KunemaTnka moctynaTeIbHOTO M BpaIaTeIbHOTO ABHKCHUS
Kunemaruka MarepuanpHas Touka. TpaekTopus, myTh, iepemerniecHue. Cucrema
L IOCTYIATEeIbHOrO 1 | OTCUCTA. CxopocTs, yckopenue. HopmanbHOe ¥ TaHT€HIIMAIBHOE
BPAIATETBHOTO yckopeHus. KnHemaTrnka BpamareIbHOTO JIBIKCHUS DIeMEHTapHBIN
JIBUOKEHUS MMOBOPOT. YTIJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBS3b C aHATOTHIHBIMH
JIMHEHHBIMA BEJINYMHAMH.
JlnHaMyKa MOCTYNaTeIbHOTO JIBHKCHUS
JnHaMuKa HNHeprinanpHbIE CHCTEMBI OTCYETa, 3aKOHBI HhIOTOHA, CHJIA TSKECTH, BEC
5 IOCTYIATEIBHOTO 1 | TEJ, CHJIA YIPYTOCTH, CHIIBI TPEHHUs. VIMITyIbe. 3aKOH COXpaHEeHHUs!
BPAILATEIHHOTO HMITYJIbCa. Y paBHEHHE JIBHXKCHHS TeJla MepEMEHHON MacChl. 3aKOH
JIBUOKEHUS BCEMHUPHOTO TAroTeHus. [ paButanronHoe nojie. Kocmuyeckue CKopocTH.
HewunepuuanbHbie CUCTEMBI OTCYETA.
PaGora u sHeprus
DHeprus, paboTa, MOITHOCTh. KMHEeTHYECKAs M MMOTEHIINATbHAS SHEPTHH.
3 Pabora u sueprus 3aKOH COoXpaHeHus sHepruu. ['paduyeckoe npeacTaBieHue SHEPTUH. Y aap
aOCOIFOTHO YIIPYTUX U HEYNPYTUX TE.
MexaHnunka BpamaTeIbHOTO ABUKEHUS TBEPOTO Tea.
Mexauuka MoOMEHT CuIbl, MOMEHT UMITYJIbCa, MOMEHT uHepiuu. OCHOBHOE
4 BPAI[ATETBHOTO ypaBHEHHE TUHAMUKH BPAIIaTeILHOTO ABMKEHUS TBEpAOTro Tena. Teopema
nemxeHns Teepyoro | LTeiiHepa. Pabota nipu BpamaTensHOM nBMKeHUH. KnuHeTnueckast
Tela. SHEPTHsI BpAIAIIerocs Teina. MOMEHT UMITYJIbCca M 3aKOH €ro
coxpaneHnus. ['mpockorr.
5 Dusnka konebanuii u | PU3UKA KojebaHui v BOJIH




BOJIH.

Konebanus. Buasl konebanuii. [lapmonnueckue konebanus. Jlunamuka
rapMoHH4YecKux KoneOanuil. [IpyKuHHBIN, MAaTeMaTHYECKUN 1
buznyecKuit MASTHUKU. DHEPrusi TapMOHUYECKOT0 Koliebanus. CroxxeHue
rapMOHUYECKHX KOJeOaHUi. 3aTyXarolie U BEIHYKJICHHBIE KOJICOaHMUS.
Yupyrue BoiHbI. YpaBHEHUE TUIOCKOH U cheprdeckoii BoHbL. BonHOBOE
ypaBHeHue. CKOpOCTh ¥ 3HEPrus ynpyrux BoiaH. CTOsSYre BOJIHBI.

OCHOBBI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.
NneanbHblii ra3. YpaBHEHUE COCTOSIHUS HAeIbHOTO raza. OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEpPMOJUHAMUKHI

3aKOH PaBHOMEPHOTO PaCHpe/IesICHUs YHEPTUH 110 CTETIEHAM CBOOO/IbI
Mmoekyi. TeruoTa, paboTa u BHyTpeHHss sHeprus. [lepBoe Hayano
TepMoauHaMuKu. TernaoeMKocTh Ta30B. AaradaTHBIH Mpolecc.
VYpaBuenue Maitepa. YpaBuenue Ilyaccona. [Tonurponuueckue
npoueccsl. Bropoe Hayano TepMOIUMHAMUKA. DHTPONUS B
tepmoarHamuke. HepaBenctBo Kiaysuyca. [{ukin Kapno. KIIJI TemioBsix
JBATATEJIEH.

Crarucrrueckas
¢u3zuka.

Craructuueckas Gpusuka
[TonsiTre o craTucTUueckoM pactpeneneHun. Pacripenenenne Makcperia.
Pacnpenenenne bonbimana. bapomerpuueckas popmysna.

SIBnenus IIepeHOCa.

SIBnenus nepexnoca
Uzotepmbl Ban-nep-Baanbca. Db dext Jxoyna-Tomcona. SBnenus
nepenoca. {ud¢ysus B razax. TemnonpoBOAHOCTH ra3oB. BsS3KocCTb.

11

DneKTpocTaTuKa

DIIEKTpOCTaTHKA

3akon Kynona. HanpsixkeHHOCTB 251ekTprudeckoro nosi. Teopema ["aycca.
PaGora cun anexrpuueckoro nois. [lorenuuan. Ces3b MEXIY
HAIMPS’KCHHOCTHIO ITOJIA U TOTCHIIMAJIOM. I[I/IBJ'IeKTpI/IKI/I " IMMPOBOJHHUKHU B
AIIEKTPUYECKOM IoJie. EMKOCTh MPOBOAHMKA. DHEPIHsl dJEKTPHUUECKOTO
TOJISL.

12

ITocTOosSHHEBII TOK

ITOCTOSIHHBIN JIEKTPUUYECKUI TOK

Cuna toka. [1motHocThk Toka. DJ]C. ConpoTUBIEHNE MPOBOIHUKOB.
3akonbl Oma B muddepeHuanbHoi 1 nHTerpanbHoit popme. Pabota u
MOIIIHOCTh TOKa. 3akoH J[xxoymns-Jlenna. [TpaBuna Kupxroda ans
Pa3BETBJIEHHBIX LIETIEH.

13

MarsHuTHOE€ I10JI€ B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MarunutHoe nojie B Bakyyme. 3akoH buo-Capapa-Jlamiaca

OmneiT OpcTena. MarautHoe nojie. MarHUTHBIA MOMEHT MarauTHas
uHaykiusa. 3akoH buo-Casapa-Jlamnaca. [lone npsiMmoro 1 KpyroBoro
TOKOB. 3aKOH IIOJTHOT'O TOKA.

14

Mar»uTtHsle CBOWCTBA
BEIIECTBA.

MaruuTtHsle CBOIMCTBA BEIIeCTBA.

HamaramuenHocts. Hanps>keHHOCTh MarHUTHOTO TIOJIS. Y CJIOBHS HA
TpaHMIIE pa3jelia IByX MarHeTUKoB. Kiaccudukamums MarHeTHKOB.
MarsauTHbII TUCTEPEZUC

15

JlelicTBUE€ MarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsabl U TOKH.

JleiicTBre MarHUTHOTO TIOJISI HA ABFDKYIIUECS 3apsiabl U TOKH

3akon Amnepa. Cuna JlopeHna. JBrkeHue 3apsiKeHHBIX YacTHI] B
MarHuTHOM moJjie. PamMka ¢ TOKOM B MarHUTHOM TI0Jie. MarHUTHBIN MMOTOK.
PaGora, coBeprraemas rpu nepeMenieHny MPOBOAHUKA C TOKOM B
MarHuTHOM noJie. Teopema ["aycca 11t MArHUTHOTO MOTOKA.

16

DJIeKTpOMarHuTHas
WHIYKIUS

ONEeKTpOMarHuTHAsE HHIYKIIHSL.
3akoH 3nekTpoMarHuTHON nHaykuuu dapanes. [Ipasuno Jlenna.
Camounaykuus. Buxpesbsie Toku. MHIyKTUBHOCTE KOHTYpa. B3aumuas




uHAyKIus. Tpancdopmarop. DHeprus MarHuTHOTO TTOJIS.

17

OCHOBBI TEOpUH
Makcsemna s
3JICKTPOMArHUTHOTO
TOJIs

OcHoBbI TeOpuM MakcBesia Ajsl 31IeKTPOMAarHUTHOTO MOJIs

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

18

WnTepdepennus creta

WuTepdepenmus crera

ITonsiTHE O KOPIIYCKYJISIPHO-BOJIHOBOM JAyanu3Me. KorepeHTHble BOIHBI.
WuTepdepenmus. Ycnopre MakcCUMyMa i MUHUMYMa HHTEP(EPEHIINN.
Wutepdepenmus B Tonkux ieHkax. Koubna Hetorona. [Ipumenenust
UHTEpEPEHITHH.

19

Judpaxuus ceera

Hudpakmus cera

[Tpunnun INoiirenca-Openens. 3oub1 Openens. dudpakuus Openens Ha
KpyTJioM oTBepcTuH U nucke. Judpakuus Opaynrodepa Ha menu.
JudpaxuonHas pemerka. Pazpemaromnas criocoOHOCTh ONTHYECKUX
puOOpPOB.

20

HOJ'IHpI/ISaI_II/IH CBC€Ta

[Honspuszanus ceera

EcTecTBeHHBIN U NOJIApU30BaHHBIN cBET. 3akoH Matoca. 3aKkoH
bprocrepa. JIBoiinoe myuenpenomienue. ekt Keppa. Bpamenue
MJIOCKOCTH MOJSPU3ALIUH.

21

TemnoBoe H3JIYUCHHUC U
€Iro 3aKOHbI

TennoBoe U3Iy4eHue U ero 3aKOHbI

XapakTepUCTUKH TEIUIOBOTO u3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbumana. 3akon cmemienus Buna. @opmyna Panes-Jxunca.
®opmyia [Lnanka.

22

Buemnnii pororddexr.
D¢pdext Komnrona

Bremnuit poroaddexr. dpdexr Komnrona.

3akonbl BHeNIHETo (hoTodddekra. YpaBHeHHEe DWHINTEIHA TS
dororddekra. [Ipumenenue pororddexra. Macca u uMIybC GoToHA.
Hasnenne ceeta. Ddpdexkr Komnrona u ero snemeHTapHast TCOpHSL.

23

IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapuas monens atoma bopa-Pesepdopna
JluneiiuaTeiii ciekTp aroma Bogopoaa. @opmyna banemepa-Pundepra.
[Toctynatel bopa. OnbiTel @panka u ['epua. CexkTp aroma BoJopo/ia 1o

bopy.

24

OneMeHTbl KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DJIeMEHTHI KBaHTOBOW MeXaHUKH. Y paBHeHue [lIpenunrepa
KopnyckynspHo-BOJIHOBOM Jyalii3M CBOMCTB BelecTBa. [ unoresa e
Bbpoiins. CootHommenue HeonpeaenenHocrei [ eiizenOepra. BomHnosas
byuknus. Ypasuenue [lpenunrepa. Yactuia B oTHOMEpPHOA
MPSIMOYTOJIBHOH "MOTeHIIUAIBHOU siMe" ¢ OECKOHEYHO BHICOKUMU
"crenkaMu". TyHHeNnbHBIN 2P PeKT.

25

DIIEeMEHTHI SACpPHON
buzuku

DJIeMEHTHI SiAepHON (PU3UKH

Pa3mep, cocTa u 3apsag aToMHOTO si/ipa. MaccoBoe M 3apsiI0BOE YUCTA.
HedekT maccel 1 dHEpTHs CBsA3H siapa. CIHH s/ipa ¥ €r0 MarHUTHBIN
MOMEHT. S epHbie cunbl. Mojenu siapa. PaainoakTHBHOE U3TyUY€HUE U €TO
BHJIb. 3aKOH paJIMOAKTUBHOTO pacnajaa. [IpaBuiia cMemnieHus.
3akoHOMEPHOCTH o-pacnajna. 3-Pacnaa. Heiitpuno. ['amma-uznydenue u
ero cBoiictBa. PesonancHoe noriomieHue g-u3nydeHus (3phext
Méccbayapa). MeToapl HAOIIOACHUS U PETUCTPAIlUU PAIHOAKTHBHBIX
M3JTyYEHUUN U YacTUll. SlAepHbIe peakliMu U UX OCHOBHBIC THUIIHI.
[To3utpon. b+-Pacnaa. DnaekTpoHHsIid 3axBat. OTKpHITHE HEUTPOHA.
SnepHble peakuu o AEHCTBUEM HEMTPOHOB. Peakius eneHus sapa.
[lennas peakuus nenenust. [lorsitue o siaepHoi 3HEpreTrke. Peakius
CHHTE3a aTOMHBIX sjiep. IIpobiema ynpaBiseMbIX TEPMOSIEPHBIX
peakuuid. TUnbl B3aMMOIEVCTBUN 3JIEMEHTAPHBIX YACTHIL]




5.2. IlpakTuyeckue 3aHsATUS

HaumenoBanue pazuena

p{::ﬂ U TEMBI IPAKTHYECKHX HanmeHnoBanue u cofiep:kanne NpakTHUeCKUX 3aHATUI
3aHSTUN
KunemaTuka nocrynaresbHOro U BpalaTeIbHOrO IBUXKCHUS
KunemaTuka Pewenne 3anau: MatepuanbHas Touka. TpaekTopus, yTh, IEpEMELICHUE.
L nocrynarensoro u | CucTemMa orcdera. CKopocTs, yckopenue. HopmanbHOE U TaHICHIHAIBHOE
BPAILATEIHHOTO yckopenusi. KnHemarnka BpalareabHOro JBUKEHUs DIeMEeHTapHbIN
JBUKEHUS MIOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHUE, UX CBA3b C AHAJIIOTMYHBIMU
JIMHENUHBIMU BEIUYMHAMM.
JluHaMuKa nOoCTynaTenbHOTO ABUKEHUS
JluHaMuKa Pewmenne 3anau: MHepuuanbHbple CUCTEMBI OTCUETa, 3aKOHBI HhIOTOHA,
’ IIOCTYNATENBHOTO ¥ | CHJIa TSDKECTH, BEC TEJI, CUJIA yIPYrOCTH, CUIIbI TpeHuUs. MMityibe. 3akoH
BpAIIATEILHOTO COXpAHEHHUs UMITYJIbCa. Y paBHEHUE JABUKEHUS TEJIa IEPEMEHHON MacCChI.
JBHYKEHHMS 3aKkoH BCeMUpHOTO TAroreHus. ['paButannonnoe noie. Kocmuueckue
ckopoctu. HenHepuuanbHble CUCTEMBI OTCUETA.
PaGoTa u sHeprus
Pemenue 3anau: DHeprus, pabota, MOIIHOCTh. KuneTnueckas u
3 Pabora u sHeprus MOTEHILIMaIbHAas SHEPTUU. 3aKOH coxpaHeHus 3Heprun. ['padpuueckoe
MpeJICTaBICHUE SHEPTUH. Y Jap aOCOIMIOTHO YIIPYTUX U HEYNIPYTUX TEJ.
MexaHurKa BpalaTeIbHOTO ABUKEHUS TBEPOTO Tella
MexaHuka Pemienue 3amau: MoMEHT CUiIbl, MOMEHT UMITYJIbCA, MOMEHT WHEPIUH.
4 BPAILATEIHHOTO OcHOBHOE ypaBHEHHE TUHAMHUKU BPalIaTEIHLHOTO JIBHXKCHHS TBEPIOTO
IBIDKeHUs TBepporo | Tena. Teopema lllreiinepa. Pabora nmpu BpamarenbHOM JBHKCHUH.
Tena. Kunernueckast sHeprus Bpaiaromerocs tejia. MOMEHT UMITYJIbCa B 3aKOH
€ro COXpaHEeHHUS.
®dusnka KojaedaHuil 1 BOJIH
Pemenue 3amau: ["'apmonnueckue konedanus. [JlunaMruka rapMOHUYECKUX
. koseOanuil. [IpyKuHHBIN, MaTeEMaTUYECKUN U GU3NYECKUN MasiTHUKH.
5 Dusnka xonebauii n DHeprusi rapMOHUYECKOTo KoJjiebanust. CiiokeHre rapMOHUIECKUX
BOJIH. Kosie0aHui. 3aTyxarolye U BbIHYXK/I€HHbIE KoJieOaHusl. YIpyTrue BOJIHBI.
YpaBHeHHE IOCKOM U chepruueckoil BOJIHBI. BoIHOBOE ypaBHEHHE.
CxopocTb 1 3Heprust ynpyrux BoyiH. CTosiure BOJIHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
6 OcHoBbl MONCKYIAPHO™ | pernenne 3anau: MneanpHslii ra3. YpaBHEHNE COCTOSHNUS NICANTBHOTO Ia3a.
KHHCTHHCCKON TCOPUN | O cHoBHOE ypaBHEHHE MONEKYIAPHO-KHHETHUECKOH TEOPHH.
OCHOBBI TEPMOJUHAMUKHI
Pemenue 3anau: 3aKk0H paBHOMEPHOI'O pacipeiesI€HUs SHEPTHH 110
CTEeTeHsIM cBOOOIbI MOJIeKYI. TernoTa, paboTa U BHYTPEHHSSI SHEPTHUSL.
OCHOBBI [TepBoe Hauano TepMoAMHAMUKU. TemnoeMKoCTh Tra30B. AnabaTHbII
7 TepPMOJAMHAMHKH nporecc. YpaBHenue Maiiepa. YpaBuenue [lyaccona. [lonurponnyeckue
npoiieccbl. Bropoe Hayano TepMOJAUHAMHUKA. DHTPONIHS B
tepmonHamuke. HepaBenctBo Kiaysuyca. [{ukin Kapuo. KIIJI TemioBsix
JBUTaTEJIEH.
Craructuueckas pusuka
8 Cratucruyeckas Pemenue 3amau: Pactipenenenue MaxkcBema. Pactipenenenue
busnxa. bonwsimana. bapomerpudeckas hopmyia.
SIBneHus nepeHoca
o] SIBIeHUs EpeHoca. Pemenue 3amau: SBnenus neperoca. uddysus B razax.
TennonpoBoAHOCTH ra3oB. Bs3kocTh.
DJIEKTpOCTaTHKA
11 DneKTpocTaTuKa

Pemenue 3amau




[ToCTOAHHBIN NEKTPUUECKUN TOK

12 [TocTOSTHHBINM TOK Pemenue 3a1aq
MaruauTHoe noJsie B MarnutHoe nojue B Bakyyme. 3akoH buo-Caapa-Jlamnaca.
13 | Bakyyme. 3akon buo- |Pemenue 3anay
Casapa-Jlanaca
JetictBue MarautHoro | /lelicTBUE MarHMTHOTO IOJIA HA JBUKYILUECS 3apsAbl U TOKH
15 moJist Ha ABroKynecs | Pemenue 3agau
3aps/ibl U TOKH.
16 :‘)HGKTPOMaFHI/ITHaH 9HeKTp0MaFHI/ITHa$I HHAYKOHA.
MHTYKIUS Pemenne 3amaq

HNutepdepennus cpera
Pemienue 3agau: [loHsiTe 0 KOPMyCKYJIIpHO-BOJHOBOM Jyallu3Me.

18 | Murepdepenmus cera |KorepentHsie Bonubl. MHTEpepenuys. Y cnoBre MakCHMyMa 1 MUHUMyMa
untephepentnu. atepdepenius B TOHKHUX MieHkax. Kombia HetoToHa.
[Ipumenenust uaTepPEpEeHIINH.
Judpakuus cBeTa
Pewenue 3apau: [lpunnun I'tolirenca-®penens. 3oub1 OpeHensi.

19 Judpaxiys cera Judpakuus OpeHens Ha KPyTioM OTBEpCTUH U aucke. ludpakmms
Opaynrodepa Ha menu. udpakiuonnas pemerka. Pa3pematormas
CIIOCOOHOCTh ONTHYECKHUX MPUOOPOB.
[Tonspusanus ceera
Pemenue 3amaq: EcTtecTBeHHBIN U ONISIPU30BaHHBIN CBET. 3aKOH Manroca.

20 Tomspusauns cBeta | 35,0 Bproctepa. JIBoitHoe myuenpenomienue. Dd ekt Keppa.
Bpaienue ninockocTu noJspu3annm.

21 TCHHOBOGHBqueHHCH TCHHOBOGHBqueHHCIICFO3aKOHH

€ro 3aKOHbI Pemenue 3amau
. Buemrnwnii porordpdexr. Ipdext KomnroHa.
22 Brewmuii horospdexr. Brimonnenue N/13. BeinoaHeHre pacu€ToB U BBIOJIHEHHWE OTYETA IO
Oddexr Komnrona | o500ar0pHoii padote

[Tnanerapnas mozaens atroma bopa-Pesepdopna

23 [Inanerapnas Mojenb Pelene 3a1a4

atoma bopa-Pesepdopra

5.3. JIJaGoparopHbie paboThI

HaumenoBanue paznena

pj:;fﬂ U TeMbI 1a00paTOPHBIX HaumeHoBaHue U copepkaHue 1a00paTOPHBIX PadOT
pabot
KunemaTtuka KunemaTnka moctynaTelbHOTO M BpaIlaTeIbHOTO BUKCHUS
1 nocrymarensHoro u | Onpeznenenue o0beMa IMIMHAPA TIPY TIOMOIIY ITAHTCHIMPKYJIs
BpaIaTeJIbHOTO
JIBYKEHUS
Jlnnamuka JlnHamMuKa nocTynaTeIbHOIO IBUAKEHUS
2 nocrynarensHoro u | Onpeznenenue yckopeHus: CBOOOAHOTO MaIeHHs P TTOMOIIH
BpAIaTEIHLHOTO MaTeMaTHYeCKOro MasiTHUKA
JIBYDKEHUS
PaGora u sHeprus
3 Pabora u sneprus Omnpenenenre MOMEHTa HHEPIIUU C TIOMOIIIBIO MasTHUKa MakcBelia
Mexanuka MexaHuKa BpalaTeIbHOTO ABUKEHUS TBEPIOTO Tella
4 BpaIaTeIbHOTO N3y4yeHne OCHOBHOTO ypaBHEHUS JMHAMUKH BPAIaTeILHOTO JIBHKEHUS
JIBUKCHHS TBEPOTO
Tena.
. Dusnka kone6anmit u | PA3HKA KOJIeOaHWH ¥ BOJTH

BOJIH.

Nzydenne pu3naeckoro MasiTHUKA




OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUH.

6 . Ornpenenenne yHUBEPCAIbHOM ra30BOM MOCTOSTHHOMN U IJIOTHOCTH BO3/yXa
KHHETHIECKOH TEOPUH | & 1/ viormepym.
7 OCHOBEI OCHOBBI TEPMOJIUHAMHUKH
TEPMOJAUHAMUKHU OHpeHeHeHHe OTHOIIICHHS TEIIJIOEMKOCTEH BO3yXxa
SIBnenus nepeHoca
9 SIBJIeHNMs IepeHoca. Ompenenenne kKod3ppuimeHTa BI3KOCTH U CPEIHEH JTTMHBI CBOOOHOTO
mpoOera MOJISKYJT BO3/IyXa
1 3 DJIeKTpoCTaTHKA.
JICKTpocTaThKa I'padmyeckoe mpencTaBiIeHUE SICKTPOCTATHUECKOTO OIS
[ToCTOAHHBIN NEKTPUUECKUN TOK
12 o . HccnegoBanue 3aBUCUMOCTH MOIIHOCTH, BRIACISIECMON B IICH
OCTOAHHBIM TOK ITOCTOSIHHOT'O TOKa, M KO3(D(PHUIIMEHTA ITOJIC3HOr0 JICHCTBUS UCTOYHHUKA OT
CUJIbI TOKA U BHEIIHETO CONPOTUBIICHUS.
MarauTHoe moJie B MarnuTHOe noJjie B BakyyMme. 3akoH buo-Caapa-Jlamiaca.
13 BaKyyMme. 3akoH buo- | OnpezienieHne ropu30HTaIbHON COCTABISIONICH HAIPSDKEHHOCTH
Capapa-Jlanmaca MarHUTHOTO MOJIs1 3eMJIM MTPU ITOMOIIY TaHT€HC-TallbBAaHOMETPA.
JeiicTBre MarauTHOTO |/l€MCTBHE MArHUTHOTO OIS HA JABHKYIMECS 3apsijibl U TOKH
15 TIOJIS1 Ha JIBHDKYIITAECS I/I3yquHe MAarguTHOTO I10JIa COJICHOM/IA C ITOMOIIBIO JAaTYMKa XOJIIa.
3aps/ibl U TOKH. Ornpenenenue yaeIbHOTO 3apsiia 3JIEKTPOHA METOJJOM MarHeTpoHa
5 DJIEKTpOMarHuTHAs WHIYKIIHAS
16 JICKTPOMATHUTHAA | J13yyenne sBiaenus B3auMHOM nHAYKIuU. OmnpeaeIeHie HHIYKTHBHOCTH
MHAYKIHA KaTYIIKH METOJIOM PE30HaHCa B KOJIEOATEIbHOM KOHTYpE
18 | u HNutepdepennus ceera
HTep(epenmus cBeTa Onpenenenue AJIMHBI CBETOBOM BOJIHBI IPHU MOMOIIHM KoJjel HproToHa
19 Judpakius ceeta
Audpaxuns csera N3ydenue nazepHOro U3y4eHus
20 I [Tonspuzanus ceera
OJBIpU3alis CBeTa N3ydyeHne MHTEHCUBHOCTH CBETA, MPOUIEAIIETO YEPE3 MOJISIPOUIBI
21 TeroBoe U3JIYy4YEHUE U TemnoBoe H3JIYUCHHUC U €I'0 3aKOHBbI
ero 3aKOHBI Omnpenenenue nocrosiuHoi Credana-bonpimana
[Tnanerapnas mozaens atroma bopa-Pesepdopna
N3ydeHue crekTpaabHOIo COCTaBa HEOHOBO-TEIMEBBIX HCTOYHUKOB,
23 [InaHerapHas Mojenp | MCIONB3yeMbIX B CBETOTEXHHKE.

atoma bopa-Pesepdopra

HccnenoBanre CieKTPOB MOTJIONMIEHUS U TTPOMYCKaHHUS.
Onpenenenue NIMHHOBOJIHOBOM I'PaHUIIBI CIIEKTPA MOTJIOMICHUS U
BbIUHcCIeHHEe nocTogHHON [Imanka.

5.4. CamocTosTenbHas paboTa 00y4aronMxCs

Ne | HaumenoBanue paszaena o
ConeprxaHue caMOCTOSTEIbHOU pabOThI
pa3a| AUCHMIUIUHBI U TEMBI
Kunemaruka Kunemartuka noctynaTesbHOTO M BpallaTeJIbHOTO TBUKEHUS
1 nocrynarensaoro u | Bemonnenne M/I3. Beimonnenue pac4€ToB U BBIIOIHEHUE OTYETA 110
BpaIllaTeIbHOTO nabopaTopHoi paboTe
JIBKEHUS
JnHamuka JlnHamMuKa nocTynaTeIbHOIrO IBUAKEHUS
2 nocrymnarensHoro u | Bemmonnenne M/13. BeinonHenne pacyéToB U BEITOJHEHUE OTYETA 10
BpallaTeJIbHOTO nabopaTopHo paboTe
JBUKEHUS
3 Pabora u sHeprus Pabora n sHeprus




Brimonnenue M/13. BoinonHeHue pacu€ToB U BBIOJIHEHHE OTYETA 110
nabopaTopHoii pabote

MexaHuka MexaHuka BpamiaTeIbHOT0 IBUKEHUS TBEPIOTO Tea
4 BpaIaTeJIbHOTO Boinonnenue 1J13. BolnnosiHeHne pacd€ToB U BBIIIOJIHEHHUE OTUYETA 110
JBIDKEHHS TBEpIoro |JaboparopHoit pabore
Tena.
o Sarui ®dusrka KojacOaHui ¥ BOJIH
5 M3HKA KOJICOAHUN M | By 1o ienme WJI13. BeimonHenne pacy€ToB M BBITIOJIHEHHUE OTUETA 10
BOJIH. naGopaTopHoii paboTte
o OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.
6 CHOBBI MOJICKYJPHO™ | Byionnenne MJ13. BbimonHeHne pacyéToB 1 BBIIOTHEHHE OTYETA 110
KHHETHYECKOU TeOpUH naGopatopHoii paGote
o OCHOBBI TEPMOJIMHAMUKHU
7 CHOBBI Beimonunenune N/13. BeimonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
TCpMOAMHAMHUKH nabopaTopHoi paboTe
C Craructuieckast Gpusuka
8 TATHCTHICCKA Brmonuaenune NJ13. BeimoaHenrne pacdyéToB M BBIOJIHEHHE OTYETA 10
(busuxa. nabopaTopHoi pabore
SIBaeHus repeHoca
9 SIBIIeHU TIEpeHoca. Brmonuaenune NJ13. BeimoaHenre pacdéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi paboTe
DJIEKTpOCTaTHUKA
11 DIIEKTPOCTaTHKA Beimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHHUE OTYETA 10
nabopaTopHoOi paboTe
[ToCTOSTHHBIN 3AEKTPUUECKUAN TOK
12 ITocTOSHHBIN TOK Beimonnenue N/13. BeinonHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
nabopaTopHoii paboTe
MarauTHoe moJie B MarunutHoe nosnie. 3akon buo-Casapa-Jlamnaca. 3akon Ammepa
13 BaKyyMe. 3akoH buo- Brimmonnenue N/13. BeimonHeHue pacu€ToB U BHITIOJIHEHHE OTYETA 110
Casapa-Jlamnaca nabopaTtopHoii pabore
M . MarsuTHbIC CBOMCTBA BEIIECTRA.
14 arHUTHBIC CBOMCTBA | By g henme N/13. BeimonHnenre pacu€ToB U BHITIOJIHEHHE OTYETA 110
BCLLCCTBA. nabopaTopHoi paboTe
JleiicTBre MarHuTHOTO |/lEMCTBHE MArHUTHOTO TI0JIs HA JABMKYLIUECS 3apsi/Ibl K TOKU
15 TOJIS HA JIBUKYIHECS Brimonnenue NJ/13. BeimoaHeHne pacuyéToB U BBIIOJIHEHHE OTYETA 10
3apsAbl U TOKHU. J'Ia60paT0pH0ﬁ pa60Te
5 DJIEKTpOMarHuTHas UHYKIIHS.
16 JICKTPOMATHUTHAT | Byinonnenne MJI3. BelmoHeHHe pacyéToB U BBIIONHEHHE OTUETA MO
WMHAYKIIA nabopatopHoit pabote
OCHOBBI TEOpUHU OcHOBBI TeOpHUH MakcBesuia i 3JIEKTPOMarHuTHOTO MOJIs
17 Makcseiuia s Brmonuenune N/13. BeimoaHeHne pacy€ToB U BBIOJIHEHUE OTYETA 1O
3IIEKTPOMArHUTHOro  |JabopatopHoii pabore
IIOJISt
HNHuTtepdepenius cBera
18 | Wnrepdepennus ceera Brimonnenue NJ13. BeinogHeHne pacy€ToB U BBITIOJTHEHHUE OTYETA T10
nabopaTopHoii pabote
Hudpakius ceta
19 Judpakuus cBera Brimonnenue NJ13. BeinoaHeHre pacu€ToB M BBITOJIHEHHWE OTYETA 10
nabopaTopHoii pabote
[Tonsipuzanus ceera
20 [Tonspuszanus ceera | Bemonnenue MJ13. BrimoaHeHne pacué€ToB U BBITIOJIHEHHE OTYETA 110




nabopaTopHoii pabote

TemoBoe U3TydeHUE U

TemmoBoe H3JTYy4YCHUC U €I'0 3aKOHBI

21 Brmonuenue N/3. BeinmoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
Cro 3aKOHBI nabopaTopHoOi paboTe
29 Bremnnii gpotosddext. | BHEMmHMI dhorodrddexrt. Dpdext Kommnrona.
Dddext Komnrona  |Iloaroroska k npakTHYECKUM 3aHATHAM
I [Tnanerapnas monens aroma bopa-Pesepdopna
23 HaHETapH;’I MOACIE | Brinonnenue MJ13. Beimonuenne pacuéToB U BHINOIHEHHE OTYETA O
atoma Bopa-Pesepopaa nabopaTopHoi paboTe
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAHTOBOM MexaHUuku. Y paBHeHue llpenunrepa
24 | MexaHMKH. YpaBHEHHE Beimonuenue N/13. BeinmonHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
IIpeauurepa nabopaTopHoi paboTe
3 . |2nementsr spepnoii huzmkn
25 JICMCHTBL SNCPHON | B imonnenne WJ13. BeinonHenne pacy€ToB U BBITIOJIHEHHUE OTYETA 10

bu3uKu

nabopaTopHoi pabore




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

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMAaTU3UPOBAHHBIN MaTepual, U MPAKTUYECKUX 3aHATUH, IPENOJIaratoiuX 3aKpericHrue
H3YYCHHOTO MaTepHalia U (hopMUpOBaHHUE, Y 00yJarOIIUXCs, HCOOXOIMMBIX 3HAHUH, YMCHHI M HaBBIKOB.
Kpowme Toro, BaXKHEHIIIUM 3TAIOM U3Y4eHUS TUCIUILUIMHEI SBIISICTCS CaMOCTOSATENIbHAs padoTa
00y4aronIuXCcs ¢ UCIMOJIb30BAHUEM BCEX CPEJCTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX
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
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOJIbKHUX ) 3aHATHH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCHUILIMHBI, HEOOXO0IUMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxxaarieM PII] nist ctyneHToB 04HOM (PopMbI 00yUEHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMH CaMOCTOSATEILHON PaOOThI U MTOATOTOBKH K MPAKTUYCCKUM 3aHATHSIM.

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

- IOBTOPUTH 3aKOHCIICKTUPOBAHHBIN HA JICKIIMOHHOM 3aHITHU MAaTepHUall U JIOMOJIHUTD €r0 ¢ Y4E€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

- 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, UCTIOIbL3Ys MaTepranbsl @OC, mubo rpymnoBbie
WMHJIUBUyaAJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAcHUS 3aHATHS — yYcTHasA. CTYACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OueHOYHbIe MATEPHAJIBI VIS IPOBEAECHUA TEKYIEero KOHTPOJISl yCIeBaeMOCTH Y IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 JMCUMILINHE (MOTYJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM ITAMOB MX (HOPMUPOBAHHUSI B IPOIIECCE OCBOCHUS UCIIUIIITMHBI

Kon n HanmeHoBaHue
HMHJMKATOpa KOHTPOJIUPYEMOMN
KOMIIETEHIIUU

Bun orienouHnoro
cpencTaa

Ne KonTponupyembie paziesnsbl AUCIUILTUHBI
n/m (Momyms)

Kunemaruka MMOCTYIIATCJIbHOI'O U Y cTHBIN OIIpOC, TCCThI,

1 OIIK-1.1, YK-1.1, YK-1.2
BpAIIATEJILHOTO ABHUKCHUS pelieHre 3a1a4
JlnHaMyKa noCcTynaTeIbHOrO U ) ) ) Y CTHBIN 01poc, TECTHI,
2 BpAIIATEJILHOTO ABUKECHUS OIIK-1.1, VK-1.1, YK-1.2 peneHne 3a1a4y
3 |Pabora u sHeprus OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH OIPOC, TECTEI,

pPEIICHUEC 3a/1a4

MexaHuka BpalaTeIbHOr0 JIBMKEHUA VY CTHBIA OnpoC, TECTHI
4 patit & OIK-1.1, VK-1.1, YK-1.2 poc, ’
TBEPJOTO TeJA. peneHne 3a1a4y

5 |®wusuka koneOaHuii U BOJIH. OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIA 01IpOC, TECTEL,
pelIeHue 3a1a4

HOBBI MOJICKYJISIPHO-KHHETUYSCKOM THBIN OIT TCCThI
g | OCHOBBI MOMCKYISPHO-KHHCTIMECKO OIK-1.1, VK-1.1, VK-1.2 | CTHBIH 0Mpoc, Tecter,
TCOPHUU PECLICHUA 3a1a4

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




Y CTHBIN 0NpoOC, TECTHI,

8 |Cratuctuueckas Gpusnka. OIIK-1.1, YK-1.1, YK-1.2
pEIICHHUE 3a7a4
9 | SlBienns neperoca. OIK-1.1, VK-1.1, YK-1.2 | CTHBIH onpoc, Tectet,
pEIICHHUE 3a7a4
10 |3auer OIIK-1.1, YK-1.1, YK-1.2 | TectupoBanue
OIIK-1.1, YK-1.1, YK-1.2, | VYcrTHBII onpoc, TECTHI,
11 [DnekTpocTaTuka
VYK-2.4 perieHus 3a1a4
12 |Tocrosmmeiii ToK OIK-1.1, VK-1.1, YK-1.2 | CTHBIH onpoc, Tectet,
pEIICHUS 3a]1a4
13 MarnauTHOE 110JIe B BaKyyMe. 3akoH buo- OITK-1.1, YK-1.1, YK-1.2 YCTHBIN ONPOC, TECTHI,
Cagapa-Jlanaca penieHus 3a1a4y
14 |MarauTHbIE CBOMCTBA 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 | DnekTpomMarHUTHAS WHIYKIIUS OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
peIeHUs 3a/1a4
17 OcHoBbI TeOpun MakcBeia Jist OIK-1.1, VK-1.1, VK-1.2 YCTHBIH Onpoc, TECTHI,
AJICKTPOMArHUTHOTO TTOJISI penIeHUs 3a/1a4
18 |HUnTtepdepenmus cBera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIeHHE 3a1a49
19 | dudpakuus cera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIcHHE 3a1a49
20 |Ilonspuzanus cBeTa OIIK-1.1, YK-1.1, YK-1.2 YCTHBI OPOC, TECTEL,
pEIICHHUE 3a1a4
21 |TemnoBoe U3TyYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 YCTHBI OPOC, TECTEL,
pEIICHHUE 3a1a4
22 |Buemnwuii porodrddext. Dpdext Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHEIH OIIOC, TECTEL,
peIICHHE 33129
23 [TInmanerapnas Mmogens aroma bopa- OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN onpoc, TECTHI,
Pesepdopra pEIICHHE 33129
24 DJIeMEHThl KBAHTOBON MEXaHHKH. OIK-1.1, VK-1.1, VK-1.2 Y CTHBIH OMpoc, TECTHI,
Ypasuenue lllpenunrepa pelIeHHE 3a71a4
25 |DneMeHTHI siepHON QHU3UKH OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelIeHe 3a1a4
26 | Dxsanen OIIK-1.1, YVK-1.1, YK-1.2, [Dx3ameHaIinoHHbIC
VK-2.4 OMJICTBI

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTE€pPHalIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEoOXOUMbIE JJIs OLICHKH 3HAHUM, yMEHUI U HaBBIKOB U (MJIM) ONbITA MPOPECCUOHAIBHOMN JEITEIbHOCTH,
XapaKTEepU3YIOMIMUX ATAIbl POPMUPOBAHUS KOMIETEHIIUN B IIPOLIECCE OCBOCHUS IUCIUIIIMHBI

Jis ipoBepku ¢(hOPMHUPOBAHHOCTH MHIUKAaTOpa AocTrxkeHus komrerenuu OITK-1.1, OITK-1.2,
OIIK-1.4, OIIK-1.5, YK-2.4, YK-1.1, YK-1.2:

3amaun

1. ITymst IeTUT TOPU3OHTAIILHO U TIOMAIaeT B IIAp, 3aKPETJICHHBIA Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca mynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue OT nieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu ckOpoCTh MyIH, €CIM CTEPIKEHD OTKJIOHMICS Ha 30°.
2.Ilon neiictBuem kacatenbpHOM cuibl 10 H, MaxoBuk ocranaBimmBaetcs, caenas 20 o6opoToB. Maxo-
BHUK CUMTATh OJHOPOAHBIM quckoM. Pamnyc nucka R=20 cM, macca m=2 xr. HaiiTu Ha4anpHYyIO 4a-CTOTY
BpAIICHHUS.
3. O6py4 Maccoii 2 kr 1 paguycoMm 20 cM BpamaeTcs 1mo 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTBI cr
-1ibl uepes 1c, 2 ¢ u 4 ¢ nocne Hauana BpameHusi. OTBETUTh YCKOPSIIOUIUE UM TOPMO3SIIUE ITH MOMEHTHI.

MonekynsipHasi GpuU3MKa U TEPMOJMHAMHKA

4.0npenenuTh yIAeNbHYIO TEIIOEMKOCTh ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,




NO2.

5.I1pu u30TepMUYECKOM pacIMpeHnr 00beM raza yBenuuuwics B 3 paza. Ha ckolbko U3MEHUIIOCh
IaBJIEHHE, €CIN HadaIbHOEe maBiaeHue 06u10 420 kI1a?

6.ITpu Y@ ob6nyyeHnn 1ByXaTOMHOTO ra3a aaBieHue yBennauiaock co 100 kIla go 150 kI1a. Kakas
JI0JISI MOJIEKYJI ra3za pacrasiach?

7. Ilpu agnabaTHOM CXKaTHUU 2 MOJIeH KHCIIOpoJia Oblia coBepiieHa padora 415,5 /xx. Bo ckosibko
pa3 yBenu4mioch aaBieHue raza? Koneunas temmeparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Yernipe 3apsaaa q1=02=2 K, q3=04=4 uKi HaxoasaTCs B BepIIMHAX KBajpara co CTOpoHOo# a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN 3JIEKTPUUECKOro MOJIs B IEHTPE KBajipaTa.

9. Yernipe 3apsaaa q1=02=2 uKn, q3=04=4 uK;i HaxoasaTCcs B BepIIMHAX KBajpara co CTOpoHOo# a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 K HaxoasTCs B BepIIMHaX KBaJpaTa cO CTOPOHOM
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHITUA AJIEKTPUYECKOTO OIS B CePEeIMHE CTOPOHBI 2-3.

11./IBa Bo3nymHbIX KoHAeHcaTopa Cl1= C2=6 Mx® coennHEHBI TOCIEI0BATEIILHO U 3aPSKEHBI 10
pasznoctu noteHimanoB U=100 B. Ha ckoiabk0 U3BMEHUTCS S3HEPTHUsL CUCTEMBI, €CJIM HE OTKJII0Yast
KOHJICEHCATOPbI OT UCTOYHHUKA, MEXAY MJIaCTUHAMU NIEPBOT0 KOHJEHCATOPA BBECTH JIUAJIEKTPHUK C JTU-
AJIEKTPUYECKOM MPOHUIIAEMOCThIO £€=5?

12.BosnbdpamoBasi civpaib deKTpruaeckoi tammodku mpu t=20°C umeer conportusienne R=35,8
Om. KakoBa OymeT Temmeparypa t2 HUTH JIaMIIOYKH, €CJIU IIPH BKIIOYEHUHU B ceTh ¢ Hanpsbkenuem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHslii K03 HUIMEHT conpoTHBIIeHNS Bob(pama o=4,6-10-3 K-1.

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

14.113 MeaHOrO MpoBoza ceueHrneM S=1 MM2 caenand KOoubLo JIHHOM 1=251,3 ¢cM U MOAKITIOYHIN K
UCTOYHUKY TOKa ¢ HanpspkeHrnem U=240 B. HaiiTu MarHuTHyt0 HHIYKIUIO B IEHTPE KOJbIIA.

15.Yepe3 kaTymIKy, MHAYKTUBHOCTh KOTOpoil L=21mMI H, TeueT TOK, N3MEHSIOIIUICS CO BpEMEHEM I10
3akony I=10sin(wt), rae 10=5 A, ©=27/T u T=0,02 c. HaiiTu 3aBHCHMOCTb OT BpeMEHH t 3./1.C. CAMOMHIYKIIHH &I,
BO3HHUKAIOIIIEH B KaTyIlIKe 1 MUHUMAJIbHOE 3HAYeHHE ITOU 3.]1.C. €imin.

BonnoBas onTuka

17.B omnbite FOHra 0TBepCcTHS OCBEIIAINCH MOHOXpOMATHUECKUM cBETOM (A=500HM).

Paccrosinue Mexay orBepcTHsMH O=1mM, paccTosHHE OT OTBEPCTHH J0 3kpaHa 2,5 M. Haiitu
MOJIOKEHUE TPEX MEPBBIX CBETIBIX MOJOC.

18.ITocrosinHast audpaxnnonHoi pemerku d=1mrm. Kakyrto pa3HOCTb UTHH BOJIH A\ MOKET pa3pe-
IIMTH 3Ta perieTka B 00nacTu cuHux jyderd (A=400HM) B CIEKTpe TPEThETro MOpsAIKa, €CIIU MIMPUHA
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOM U aTOMHOM (U3UKH

19. Kakoiil nymHe BOJIHBI COOTBETCTBYET MAKCUMYM M3JIYYEHHS] TOBEPXHOCTH AXOTHOM 3€MJIU ITPU
ee Temneparype t=27°C?

20. ITpu qurensHOM 00TydeHHH cepeOpsHOM MIACTUHKH CBETOM OHA MPUOOpeTaeT nmoTeHuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO MAAAOMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JAJIMH BOJH
OTHOCHUTCSI 3TO U3TyueHue?

21. Onpenenure NepUoOAbI BpallleHUs 2JIEKTPOHA Ha MEPBHIX Tpex bopoBckux opouTax.

7.3. CucteMa OlleHUBAHUS PE3YIbTATOB O0YUYESHHUS 1O AUCIUIIINHE (MOJIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTJIUYHOY (3aUYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAy4IHbIS
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- 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,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsE CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC U CUCTEMaTHU3MPOBAHHBIC 3HAHMUS 110 AUCLUILINHE,

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

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHUIO, JIMHIBUCTHYECKH U JIOTHUECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSIX, YIaCTHE B TPYIIIOBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIIOJIHEHUSI 3a/1aHUI;
- 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] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

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

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

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHTapHbIC 3HAHUSA N0 TUCIUIUINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhI UCIIONHEHUS 3aJaHMIA;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! U MPAKTUYECKUE 3aJaHUS 1JIs1 TPOBEACHUS IPOMEKYTOUHOM aTTecTalu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. MarepuanpHas Touka. KnHEMaTnueckue XapakTepuCTUKU: TPACKTOPHs, ITyTh, IEPEMEIIECHHUE,
CKOPOCTb M YCKOPEHUE; ONPEACICHUE U CBsI3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE [IBUKCHHE.

2. PaBHOIIEpeMEHHOE JIBUKEHNUE, IPUMEP — JIBIKEHHE Tella, OPOIIEHHOTO TIO YIJIOM K TOPU30HTY.

O 03N U =W

. KunemaTtuka BpamaTeabHOro IBUKEHUS. BEKTOPHI YTIIIOBOW CKOPOCTH M YCKOPEHUS.

. YIJIOBbIE KHHEMATHYECKUE XAPAKTEPUCTUKHU U UX CBS3b C TMHEHHBIMHU.

. [IpyHIIUIT OTHOCUTENIBHOCTH, MTpeoOpa3oBanus ["anuest 11st CKOPOCTH U YCKOPEHHUS.

. Onementsl CTO. [Toctynatel. [IpeobpazoBanue BpeMeHu U KOOpAUHATHL. THTEpBa.

. OnemeHThl CTO. [TocTynatel. PensTHBUCTCKUI UMITYJIBC, PEIATUBUCTCKASI SJHEPT L.

. 3aKOHBI IMHaMUKH MaTepHaabHOU ToukH. (3akoHbl Hbr0TOHA).

. Buapl cuit: BCeMUPHOTO TATOTEHUS], TSHKECTH. [[BUyKeHUE 1o ICMCTBUEM CUJIBI TshKeCTH. Bec.

10. Cuna ynpyroctu, e€ mpupoja u pacu€t. Moayns FOnra. Jlehopmaruu. Jlmarpamma HampsiKeHUs

nedhopmaruu.

11. Mmmynsc. Mmnynbe cuibl. 3aKOH COXpaHEHUs UMITYNbCa. [[0IHBIN MMITYIIBC CUCTEMBI TEN.
12. 3akoH coxpaHeHUs1 UMITyJbca. Y 1ap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM a0COIOTHO

HEYIPYroM yaape.

13. 3akoH coxpaHeHus umnyisca. Y aap. Pacuér ckopocreil Ten npu HeHTpaibHOM abCONIOTHO

yIIPYTroM yaape.




14. Pabora. PaboTa nepemMeHHOMN CHIIbI. MOIIIHOCTD.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHInanbHas YHeprusl.

16. Kunetnueckas sHeprus. [lonHas 3Heprus, 3aKOH COXpaHEHUS YHEPTUU.

17. Bpamenue tBepaoro tena. [lonstne MomeHTa cuiibl. OCHOBHOE ypaBHEHUE JUHAMHUKU
BpaIIaTeIbHOTO JIBHXKCHHUS.

18. MoMeHT uHepIHH, ONpeiesieHue U IpUMeEp pacyeTa jisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

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

20. PaboTa npu BpaieHuu TBEpAoro Tena. KuHnetnueckas 3HEpTHs BPAIAONIEro Tena.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKa MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIMAIbHAS
SHEPTUSl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHUJI TSIKECTH ).

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

23. CpeaHee 4UCIIO CTOJKHOBCHUI MOJICKYJI, CPEIHSIS JTTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumument quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpUIMeHT TemonpoBoIHOCTH.

26. SlBnenus nepenoca. Bsskocts. KoaddunmeHT Bsa3kocTy.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanuispHele siBJICHUS.

28. CpenHsist SHEPTHUs MOJIEKYJIBI HICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bonbiiMana o
pacrnepeieNieHuy SHEPTHH 110 CTEMEHSIM CBOOO/IBI.

29. BHyTpeHHss 3Heprus raza, pabora rasa, IepBoe Hayajuao TEPMOJAUHAMUKH.

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

31. Anqnabatudeckuii mporece, ypaBHeHue, ko3 dunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano TepmoarnHaMuku. [IpuHIMI paGOThl TEIIOBBIX MAIIHH.

33. Hukn Kapno, K 3TOro nukia.

34. Tlousatue 00 oOpaTUMBIX U HEOOpaTUMBIX Iporeccax. JuTponus. HepaBenctBo Kiaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIIMH.

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTH4ecKoro nois. [IpuHuun cyneprno3unuu ais
BEKTOpA HAIPSKEHHOCTH MO, JIMHUKM BEKTOpa HANPS)KEHHOCTH.

36. PaboTa cun anekTpocTaTu4eckoro mois. Teopema o HUPKYISIIUKE BEKTOPa HAMPSKECHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis MoTeHuania.

38. CBs3b MEXly HAIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U TOTEHIIUATIOM.
OKBUIMOTEHIUAJBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSHKEHHOCTU. DIIeKTpocTaTuueckas TeopeMa ["aycca.

40. [lonstpHbIE M HEMOJISIPHBIE TUAJIEKTPUKH. J{M3neKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BexTop nonsipu3auny U BEKTOP JNEKTPUUECKOTO CMEIIECHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6patHbIil nbe303¢hdexT. [I[pumMeHeHre Mbe303IeKTPUKOB B
TEXHUKE.

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

44. Emxoctb npoBoaHuKa. [Inockuit konnencatop. Hununapudeckuii u chepudeckuii
KOHJIEHCATOPBI.

45. CoeMHEeHUsI KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOpa.

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MIOTHOCTh SHEPTHH.

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

49. DnexkTpoaBrxkyias cuna. Hanpsokenue Ha yyactke nenu. 3akoH OMa Ui ydacTKa Leu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnnansHoi Gpopme.

50. PaboTa u MomHOCTh ToKa. 3akoH Jl>koyns — Jlenna. 3akon JIxxoyns — Jlenima B
muddepeHransHoi Gopme.

51. 3akon Oma aJ11 HEOAHOPOAHOTO YYacTKa LENU U 3aMKHYTOU LIETIH.

52. IIpaBuna Kupxroda.

53. MaruautHoe noje. OnbIT Dpcreaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHyKus
MarHUTHOTO TIOJIA.

54. 3akon buo — CaBapa — Jlamaca u yacTHble ciay4yau ero npuMeHeHus. JIMHUM MarHuTHON



WHIYKIUU.
55. upkynsiiust BEKTOpa MarHUTHOM MHAYKIMH. 3aKOH MOJIHOTO TOKA (TeopeMa O LUPKYJIALIHH).
56. MarHuTHOE 110JI€ COJIEHOW/ Ia U TOPOHIa.

57. 3akoH Amnepa.

58. Cuna JlopeHma.

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

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHIKA C TOKOM B MATHUTHOM IIOJIC.
63. Teopema I'aycca 15 TOTOKa MAarHUTHOM WHTYKITUH.

64. MarauuTHbie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nuBaHus.

65. HanpsikeHHOCTh MAarHUTHOTO 1OJIs1. MarHuTHasi POHUIIAEMOCTh U BOCIPUUMYHBOCTbD.
66. MarauuTHBIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. JlnamarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. SABneHue 2JIeKTpOMarHuTHONM MHAYKIUMU. 3akoH uaaykiuu ®apanes. [Ipasumo Jlenna.
70. SABnenne camouHAYKIMU. NHIYKTUBHOCTD MPOBOHUKA. NHIYKTUBHOCTH COJICHOM IA.
71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHeprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe anekrpuueckoe noie. [lepBoe ypaBHenne Makcperna.

74. Tok cmemienusi. Bropoe ypaBHenue Makcgesia.

75. IlonHas cucrema ypaBHeHHH MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. DHEPIusl, IEPEHOCUMAs! JIEKTPOMArHUTHOM

BostHOU. Bektop YmoBa — I[oitHTHHTa.

77. KorepeHtHsle BOHbL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKAast Pa3HOCTh X0/1a BOJIH. Y CIIOBUE

MaKCHMyMa U MUHUMYyMa UHTEeP(EPEHIINU.

78. Metoabl HabmoAeHMs uHTepdepeHunu. MiHTepdepeHius B TOHKUX MJICHKaX.
79. Konbia Hetotona. [Ipumenenue naTtepdepeHIny CBeTa.

80. IIpunmun ['toitrenca — @penens. 3oHb1 OpeHers.

81. Judpaxus Ha KPYTJIOM OTBEPCTUU U JIUCKE.

82. Mudpaxius OpayHrodepa Ha OTHOM 1Iend, AU paKIIMOHHAS pelIeTKa.

83. Iucnepcus u pa3perniaronias CiocoOOHOCTh OMTUYECKUX MMPUOOPOB.

84. EcTecTBEeHHBII 1 MOJISIPU30BaHHbIN CBET. 3aK0H Maitoca.

85. Iongpuzanus npu OTpaXKEHUH U MpeIoMIIeHuu. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomiuenue. [lonsgpuszanuonusie ycTpoicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTEePUCTUKH. AOCOTIOTHO YepHoe Teso. 3akoH Kupxroda.
88. 3akons! Credana — bonpiimana u Buna.

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

90. ®opmymna Ilnanka.

91. OnTrnyeckas MUPOMETPHUSL.

92. Baemnuii potodddHeKT u ero 3aKoHbl. Y paBHEHUE DHUHINTEHHA.

93. Macca u ummynbc potona. JlaBneHue cBeTa.

94. Db dexr Komnrona. KopmyckynspHo — BOTHOBOM Tyaan3M.

95. Mogens atoma Tomcona u Pesepdopna.

96. CniexTp aToMa BOJOpO/A.

97. Teopus bopa.

98. BonmHoBsIe cBoiicTBa MuKpodacTuil. @opmyna ne-bpoiins. udpaxius 31eKTpoHOB.
99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

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

101. KBanTOBBIE UnCIa. ATOM BOAOPO/Ja B KBAHTOBOW MEXAHMKE.

7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTecTali 00yJaroImuxcst

1. 3aBHCUMOCTH IPOUICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercst ypaBHeHHeM S=A+Bt+Ct2,
riae A=3 m, B=2 m/c, C=1 m/c2. Haligute cpeTHIOI0 CKOPOCTh U CpeIHEe YCKOPEHHE Telia 3a TIEPBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 TBUKEHUSI.

2. C Gamrau BbICOTON h =25 M ropu30HTaIEHO OpPOIICH KaMEHb CO CKOPOCThIO VX =15 Mm/c.
Kaxkoe Bpemst t kamenb Oynet B aBmxenun? Ha kakom paccrosiauu | OT ocHOBaHUsI OalllHK OH YIajeT Ha



3emunto? Kakoil yroa cocTaBUT TpaeKTOpPHUs KAMHS C TOPU30HTOM B TOUKE €0 MaJCHUs Ha 3eMJITI0?

3. KameHb OpoIieH TOpu30HTAIBEHO CO CKOPOCThIO VX =15 m/c. Halinute HopManbHOE U
TaHTCHIIMATHFHOE YCKOPEHUs KaMHs yepe3 Bpems t = 1 ¢ mocie Hayania ABUKCHHUS.

4. Koneco, Bpamascs paBHOYCKOPEHHO, JOCTUTIIO yTrioBoi ckopocTtu 20 pan/c uepe3 N=10 00
rocJie Hayaja BparieHusi. Haiiure yrioBoe 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 Havaa
JIBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HUUAIIBHOE; 3) MOJIHOE.

6. Teno CKoJB3UT MO HAKIOHHOM 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 o cKopocThio 10 M/c OpoiieH kaMeHb Maccoi
m=400 r. mpereOperasi COMPOTUBICHUEM BO3/1yXa, ONPEACTUTE Il MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JIBIKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHUUATBHYIO SHEPTHUIO.

8. ITyns maccoit m = 15 r, JeTsias ropu30HTaIbHO CO CKOpocThio V =200 M/c monaiaer B
Oa/uMCTHYECKUI MassTHUK JTiHOM | = 1 M u maccori M = 1,5 kr u 3actpeBaetr B HeM. Onpeieure yroi
OTKJIOHEHHS MasITHHKA.

9. CrumonTHO#M OTHOPOIHBIN AUCK CKATHIBACTCS 0€3 CKOIBKEHUS C HAKIIOHHOM TIJIOCKOCTH,
oOpa3yromei yroi anbda ¢ ropu3oHTOM. OMpenennTe THHEHHOE YCKOPEHUE a J1CKa.

10. Hanmmute ypaBHEHHE rapMOHUYECKOT0 KOJIeOaHUsl TOUKH, €CJIn ero amrumtyna A = 15 cm,
MaKCHMaJbHasi CKOpOCTh Koseomromnieiics Touku 30 CM/c, HadyanbHas ¢a3a 10 rpagycos.

11. OgHopoanbIi qucK paarnycoM R =20 cm konebeTcs 0K0JI0 TOPU30HTATIBLHOM OCH,
npoxosiiiei Ha paccrostuuu | = 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 KYpCOBOM pabOThI (IIpoeKTa) (MIpU HATMUUN)
KypcoBbie npoekTri(padoThl) y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7.5. MeTonuyeckue MaTepralibl, ONpeaesIsiole IpoLeaypbl OLIEHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(unu) onbITa NPO(heCCUOHATIBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUeE 3Tarbl POPMUPOBAHUS KOMIIETEHIIUH
[Iponenypa npoBeeHNs MPOMEKYTOYHON aTTECTALlMH TEKYIIErO0 KOHTPOJI YCIIEBAEMOCTH
pernamenTupyercs [1onoxkeHneM o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEXKYTOYHON aTTeCTallun

oOyyJaronuxcs 1o nporpammam Boiciiero oopazoanusi CIIGIACY.

[Ipouenypa onenuBanust GOpMUPOBAHUS KOMITETEHIIMH NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuBeseHa B myHkTe 7.2 PIIJI. TunoBsie KOHTPOIBHBIC 3aJaHUS I UHBIE MAaTEPHAIIBI TEKYIIETO KOHTPOJIS
npuseneHbl B myHkTe 7.3 PIIJI. TunoBble npakTuyeckue 3aAanus JUisl IPOBEIEHUS IPOMEKYTOUHOM
aTTectauuu npuseneHsl B myHkTe 7.4.2 PIIJI. [IpomexyTrouHas aTTectanus o JUCHUILUIMHE IPOBOIUTCS B
dbopme 3adera U SIK3aMeHa.

B sk3ameHanMOHHBINA OMIIET BKIIIOYEHO J[BAa TEOPETUYECKUX BOIPOCA U MPAKTUYECKOE 3a/1aHue,
COOTBETCTBYIOILIME COJIEPKaHUIO0 (POPMHUPYEMBIX KOMITETEHIUI. DK3aM€eH IPOBOAUTCS B YCTHOH (opMe.
J171s MOATOTOBKH 110 3K3aMEHAI[MOHHOMY OuIIeTy OTBOIUTCS 60 MUHYT.

7.6. Kpurtepuu onieHnBanusi chopMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepun OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




VYpoBeHb ocBoeHUsI | 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
YMEHHUSI U HAaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEnpOAYKTUBHBII 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, MaTrepuania; 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 OOBSICHSITE CBSI3b | paMKax 00CYykIaeMbIX
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 HAa 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 OCBOCHHOT'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] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
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 OIICHOK I10 OTACIIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

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

O11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHIESCKOE HaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

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

O1eHKa «HEYIOBJIETBOPUTEIHLHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIM CpeiHee apudmMeTnieckoe
HaxoauTcs 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)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3AHUs, U31ATCIILCTBO, TOJ U3aHUs YUCOHOU U
/i y4eOHO-METOIUUCCKOM JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHBbIN angpec ObC
OcHOBHas1 JIMTEpPATYpa

1 Cagenbes U. B., Kypc ¢usuku. B 3 romax. Tom 1. Mexanuka. Monekyssipuas | https://e.lanbook.com
¢usuka, Cankr-IlerepOypr: Jlans, 2023 /book/324407

2 |[UBmmeB A. [1., Dusuka, 2009 https'///&ﬁ? /bl%%k'com

3 Yakak A. A., Kypc pusuxu. Monekyssipras pusuka, OpeHOypr: http://www.iprbooksh
Open6yprckuii rocyaapersennsiii yausepeurer, 96C ACB, 2009 op.ru/30110.html

JonoJHuTeIbHAS JIUTEPATYPA
Conma M. C., Kypc ¢pusuku ¢ mpuMepamMu U3 HHTEPHET-IK3aMeHa

1 (Mexanuka. MosekyisipHas (pu3MKa U TepMoIuHaMKKa), HoBocuOupcek: http://www.iprbooksh
HoBocuOupckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEITHHBIN op.ru/68777.html
yauBepcureT (Cuberpun), 9bC ACB, 2015
Craponyonesa I'. I1., Xamenko A. A., Kypc aekumii mo ¢puszuke. MexaHuka,

o |MONeKynspHas (u3uKa, TEPMOJIMHAMHKA. DJICKTPUICCTBO M MAaTHETU3M, http://www.iprbooksh
CraBporonb: CTaBpOnoJILCKUIA TOCYIaPCTBCHHBIN arpapHbIii YHUBEPCUTET, op.ru/76115.html
2017

3 bensixoBa B. U., XKenynkosa E. A., Kykuna E. A., Jleoutsesa 0. H., http://ntb.spbgasu.ru/
3anansoposa U. A., Tamwok T. A., ®usuka, CII6., 2007 elib/00008/

4 Kounkun b. B., Cadpponos B. I1., Koncrantunosa . b., ®usuka. Yacts |. http://www.iprbooksh
Mexanuka. MonekyisipHas ¢pusuka u TepmoguHamuka, 2011 op.ru/61320.html

5 Kazannesa A. b., MonekyaspHas ¢pusuka. 3amaun U perenns, Mocksa: http://www.iprbooksh

MOCKOBCKUH N€1aroru4ecKnii rocy1apCcTBEHHbIN yHUBepcuTeT, 2014

op.ru/70132.html

OObyuaromuecs u3 ynciia HHBAIU0B U ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (UJTN)
3JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamy B popmax, aanTHPOBAHHBIX K OTPAaHUYEHUSIM UX
3/10pOBBSL.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTEepHET», HEOOXOAUMBIX JJIs
OCBOEHUS AUCHUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN ajipec pecypca

BupryansHble SKCIEPUMEHTBI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf_id=7
http://www.all-fizika.com/

Bes dusnka

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

8.3. IlepeueHn coOBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN ajipec pecypca

Ob6pazoBarenbHble nHTepHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

bubnuoreka no EcrectBenHsIM Haykam Poccuiickoil AkagemMun Hayk

(PAH) WWW.ras.ru
EnuHbIil 57eKTpOHHBIN pecype yueOHO-METOINYECKON JTUTEPATYPHI
CII6TACY www.spbgasu.ru

DIIEKTPOHHO-O0MOIMOTEeUHas cucTeMa u3narenbersa "IPRsmart"

http://www.iprbookshop.ru/

Poccuiickast rocygapcTBeHHas OMOIMOTEKA

www.rsl.ru




®denepalbHbII 00pa3oBaTenbHBIN opTan "EquHoe okHO qocTymma K

\ http://window.edu.ru
00pa3oBaTelbHBIM pecypcam

Hayunas snmekTponHas

Hayunast snexkrponnas 6uommoreka eLIBRARY.RU 6u6mmorexa eLIBRARY RU

DIIeKTPOHHO-0MOIMOTEYHAs cucTeMa n3aareiabersa "KoHCyIbTaHT .
p a y https://www.studentlibrary.ru/

cryaeHTa"

DIIeKTPOHHO-ONGIMOTeYHas cicTeMa n3gatensersa "FOPAUT" https://www.biblio-online.ru/
DJIEKTPOHHO-0MOIMOTeUHAs cucTeMa u3aaresibcra "Jlanp" https://e.lanbook.com/
OnexrpoHHas oubianoreka Mpouc 64 m;?://ntb.spbgasu.rullrb|364r_p
Cucrema aucranimonnoro ooydenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
HuTepHeT-TpeHaxepsl B chepe 00pa3oBaHus http://www.i-exam. ru

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEILHOTIO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JTMIEH3UOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0
POrpaMMHOTr0 0OecTeueHus

Crioco6 pacmpocTpaHeHus
HaumenoBanue (IMLIEH3UOHHOE WJIH CBOOOIHO
pacrnpocTpaHseMoe)

LibreOffice CB00OOIHO pacpoOCTpaHsIeMOe

8.5. MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTLTAHBI
Caenenusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUI U MOMEIICHUH JUIS CAaMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayIUTOPUI 1 OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
MOMEIEHUH 711 CAMOCTOATEIbHOM paboThl cpelncTBaMu O0yueHus

YyeOHas ayauTopust 1711 TPOBEICHMS 3aHATHIA
JIEKIIMOHHOT'O THUITa, KOMIJIEKT MYJIbTUMEIUNHOTO
00opynoBaHus (MEPCOHAIBHBIA KOMITBIOTED,
MYJIbTHMEMHHBIA MPOEKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, SKpaH, KOMILIEKT y4eOHOI Mebenu,
noAkItoYeHue K kommnbiotepHoit cetu CIT6IACY,
BbIXOJ B UHTEpHET

40. YyeOHbIe ayUTOPUH JIJIs IPOBEICHHUS
JIEKIIMOHHBIX 3aHATUI




40. YueOHbIC ayAUTOPUH TSI IPOBEICHUS
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,
nabopaTopHbIii peoctat, kouaykromerp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJIITD2-150, neuysr 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 IPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

YyeOHO-HarsIAHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINX COJIeH U TuApPOKCcHI0B, CTENeHb
JUCCOLUAIIUU KUCIOT ,IIEJI04Yed U COollel B BOJHBIX
pactBopax, [IpousBenenue pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHTBl HECTOWKOCTH KOMILJIEKCHBIX HOHOB, Cxema
BOZIOPOJTHOTO 3JIEKTPoAa, Pan HanpsKkeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHbBIE
MOTEHIIUAJbl, XMMHUYECKHE CBONCTBA METAJLIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHU Kele3a

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

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




40. JlabopaTopust 00IIeH 1 CTPOUTEIbHON (PU3UKH
2-s1 Kpacnoapmetiickas yi. n1.4
Ayn. 310

YcraHoBKa 1)1 MCClIe0BaHUs Mpoliecca nepeaayun
TEIIa Yepe3 OKHO; Y CTAaHOBKA JIJIs1 UCCIICIOBAHUS
TeMIEepaTypHOro MoJis;

VYcraHoBKa 1J1 UCCIIE0BaHUS TEMIIEPATYPHOTO OIS
HapYXHOM CTEHbI; Y CTAHOBKA JJIs1 UCCIICOBAHUS
TeMIEpaTypHOro

HapYKHOTO yIJIa; Y CTaHOBKA JJIsl UCCIICIOBAHUS
TeMIEpPaTypHOro MoJisl HApY>KHOTO yria, yTeIIEHHOIO
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 paJrialliy CTPOUTEIbHBIMH MaTepHaIaMu;
VYcraHoBKka I HCCIIeI0BaHUS HCKYCCTBEHHOM
OCBCIICHHOCTH IIOMCIIICHUM; Y CTaHOBKA IJIS
HCCIICIOBAHUS CBETOBOTO ITOJISI CBETUIILHUKA;
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
HCCIIEIOBaHMs 3aBUCUMOCTH NepHoa KojebaHui
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;
VYcranoBKa U1 ONpeieTIeHUs] yCKOPEHUsSI CBOOOIHOTO
NaJIeHUs 110 TIEPHOY KoJieOaHU MaTeMaTH4eCKOro
MasTHHKA; Y CTAHOBKA JJIsl U3y4YeHUs! (PU3UIECKOTO
MasiITHUKA; Y CTAaHOBKA JJISl ONIPE/IETICHUS] MOMEHTA
WHEPLUH TeJIa M0 Nepruoay KPYTHIIBHBIX KoJeOaHuil:
YcranoBKa U1 ONpeieTICHUs MOMEHTa HHEPLUU
napaJiesienue1a METOIOM KPYTHIIBHBIX KOJeOaHuil:
VYcTaHoBKa /17151 ONpeIeIeHUs] MOMEHTA UHEPLIUU
JIFICKA T10 MEPUOAY KPYTHUIBHBIX KOJICOAaHUH.
VYcTaHoBKa /17151 U3y4€HUSI OCHOBHOT'O YPaBHEHUS
JTMHAMUKU BPALIaTeIbHOTO IBMYKEHUS C TOMOIIIBIO
MasTHrKa O0epOeka

VYcTaHoBKa /17151 ONIpeIeIeHUs] MOMEHTA UHEPLUU
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 JaBICHHUS Ta3a IpH
IIOMOLIY Ia30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeIeIeHHs TOBEPXHOCTHOTO
HaTsHDKEHUSI METOJIOM OTphIBa KoJibIla (MetoA a0 Hym).
VYcraHoBka 1715 onpenenaeHus ko3 guimenTta BI3KocTu
xuakoctu MmetogoM CTokcay. Y cTaHOBKA s
onpeneneHus: KodhPuimeHTa BI3KOCTH, JITNHBI
cB0OOAHOrO NIpodera u 3PpPEeKTUBHOTO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTAaHOBKA JIJISl ONIpEIETICHUS
KOd(QpHIHEHTa BA3KOCTH BO3/IyXa KAMMJUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHUSI YHUBEPCATIbHOM
ra3oBOM IIOCTOSSHHOW. Y CTAHOBKA ISl ONIPEJCIICHUS
OTHOILEHHUS TEIJIOEMKOCTEN BO3/lyXa. Y CTAaHOBKA IS
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
MIOCTOSIHHOTO TOKAa. Y CTaHOBKA ISl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIMPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexoia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl OMIpeIeICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JJIsl U3YUEHUs
MarHMTHOT'O TOJISl COJICHOU A C MTOMOUIBIO AaTYUKa
XOJUIA».

YcTaHoBKa 715 ONpeieNieHus YAIbHOTO 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
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
WCCIIeIOBaHMs MATHUTHOTO 1o 3emiu. BonsT™meTp
B7-27A

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

40. TTomemeHust Ui CAMOCTOSTENILHOM PaOOTHI

[Tomemenue 1isi CaMOCTOATEIBHON PabOTHI
(unTanbHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mr., B
T.4. 1 mt.- [IK mrst mar ¢ OB3 (cuctemusiit 610K,
MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOUEHUEM K
cetu «MHTEpHET» M 00ecIeueHneM JOCTyIa B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIGI'ACY.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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