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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUIUINHBI SBISIFOTCS: 03HAKOMIJICHHE CTYJIEHTOB C COBPEMEHHOM (PU3NYECKOI
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIHi{, C KOTOPBIMHU CIIEUAIUCTY MPHUAETCS CTAIKHBATHCS MIPU CO31aHUH HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (1)I/I3I/I‘-I€CKI/IMI/I BCJIMYMHAMHU, 3HATh UX OIMMPCACICHUC, CMBICII,
CIIOCOOBI B CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[CI\/JICTBI/ISI BaKHEHIITHUX (1)I/I3I/I‘I€CKI/IX

npuOOpOB.

3aziayaMy OCBOEHMSI IUCLUIUINHBI SIBIISIFOTCSL:
* U3y4eHHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBIaJeHHE (yHIaMEHTAIbHBIMU TOHATHIMH,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW (DPM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTO

HCCIICIOBAHMS;

¢ OBJIAICHUC ITpUEMaMHU U MCTOJaMH PCIICHUA KOHKPCTHBIX 3a1a4 U3 pa3JIMYHbIX obOnacreit

bu3uKy;

* 03HaKOMJICHHE C COBPEMEHHOM M3MEepPUTENBHON anmnapaTypoi, GopMUPOBaHNE HABBHIKOB
npoBeJeHUS (PU3NYECKOTO SKCIIEPUMEHTA, YMEHUE BBIIETSATh KOHKPETHOE (PU3NYECKOE CO/IepKaHue B
MPUKIAIHBIX 3a7a4ax Oyayiien cCueruaibHOCTH;

* U3y4YCHHE UCTOPUU PA3BUTHUS HUKKH.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs M0 TUCHMUILINHE (MOYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMHM JTOCTUKEHUST KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYNBaIOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben
aAHAIM3UPOBATH 3a7a4n
npodeccuoHaNbHOM
EeITEILHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAayK U
MaTeMaTUKU

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMUYECKHUE TPOIIECCHI,
MPOTEKAOIINE Ha 00BEKTE
npodeccuoHaNbHOM
JESITEIbHOCTH

3HaeT
OCHOBHBIC  3aKOHBl (U3UKM U  METOMIBI
(bu3MUECKUX UCCIEeIOBAHHN

ymeet

UCIIOJIb30BATh (bHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

BO3HHKAKOIIKUX B XOI€ HpO(i)CCCHOH&JIBHOfI
JACTaJIbHOCTH

BJaJceT
METOdJaMH MAaTEMAaTHYCCKOI'O aHaJn3a u
MOZICIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 Cnocoben
AHAIM3UPOBATH 337291
npodecCHOHATbHON
JIEATEILHOCTH Ha OCHOBE
TOJIOKEHUH, 3aKOHOB U
METOIO0B B 00J1aCTH
€CTECTBCHHBIX HAYK U
MaTeMaTHKHU

OIIK-1.2 Onpenensier
XapaKTEPUCTHKH (PU3HUECKOTO
nporiecca (sSIBJICHHS),
XapakTEepHOTO JJIsi 0ObEKTOB
npodecCuOHATbHON
NeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(9KCTIEpUMEHTAJIBHOTO)
MCCJIEIOBAHUS

3HaeT
KOJIMYECTBEHHbBIE u KayeCTBEHHbIE
XapaKTepUCTUKU  (U3NYECKUX  SBIICHUH,
MPOIIECCOB U OOHEKTOB
yMmeeT

HCIIOJIb30BaTh
KOJIMUECTBEHHbBIE
XapaKTepUCTHKU 00bEKTa

BJajJeeT

METOJIaMU OMPEJEJIEHUs] KOJINYECTBEHHBIX W
KAYeCTBEHHBIX XapaKTEPUCTHK (PUINYECKOTO
nporecca

KauecTBEHHbIE u
buznueckue




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSTH CUCTEMHBIN
MOJXO/J AJISl peLICHUS
MOCTaBJICHHBIX 3a7a4

VK-1.1 OcymectBusier
CUCTEMHO-CTPYKTYPHBIH BHIOOD
HH(OPMAIMOHHBIX PECYpPCOB (B
TOM 4YHCIIe B IUPPOBOH Cpejie)
JUIsI TIOUCKa nHGopMauu B
COOTBETCTBHUH C [TOCTABJICHHOM
3agadyeu

3HaeT
MCTOYHHKH TIOMCKA HH(OPMAITIH

ymeer

HaXOMUTh HMH(OpMAIMIO B HCTOYHUKAX B
COOTBETCTBHUH C IIOCTABJICHHOH 3a7a4yeit
BJIajieeT

HaBbIKaMHU HIOMCKa MH()OPMAIMOHHBIX
pecypcoB IJis orcKa HHPOpMaLuu

VK-1 Cnocoben
OCYILIECTBIISATh TIOUCK,
KPUTHYECKHUM aHAIIU3 U
CHHTE3 HHpOpMaLnH,
IPUMEHSTh CUCTEMHBIN
HOJXO/ ISl PELICHUs
NOCTaBJICHHBIX 33724

VK-1.2 Brisgsiger
uH(OPMAIINIO, 3HAYUMYIO TSI
IIOCTaBJIICHHOHU 3aJa4u

3HaeT
UCTOYHUKH WHGPOPMALUU A KPUTHYECKOTO
aHanmM3a W O00OOWIeHMA AN pelIeHHS
IIOCTaBJICHHOM 3a/1a4u

ymeeT

HaXOAUTh HWHPOPMALHUIO JUII KPUTHYECKOTO
aHanmM3a W 00OOWIeHMA AN pelIeHHS
IIOCTaBJIEHHOM 3a/1a4u

BJIaJeeT
HaBBIKaMU KPUTUYECKOTO aHaiau3a u
0000IIeHUST ~ PEe3yNIbTaTOB I pEUICHUs
[IOCTaBJIECHHON 3a1a4u

VYK-2 Criocoben VK-2.4 CocraBnseT 3HaeT

OTIpEeIeNIATh KPYT 3a7a4 B [IOCJIEI0BATEILHOCTD CHCTEMHBII IMOJXO[ JUTSL penieHus

paMKax MOCTaBJICHHOM (aropuTM) pelIeHUs 3a1a9u [IOCTaBJIECHHBIX 3a7a4

11U ¥ BEIOUpATh yMeeT

OITUMAaJIbHBIE CIIOCOOBI UX AQHAJIM3UPOBATh  CUCTEMHBIM  MOIXOM  JJIA

PEIICHUS, UCXOIS U3 PEIICHMS MOCTaBJICHHBIX 3a/1a4

NEHCTBYIONINX MPABOBBIX BJIaJeeT

HOPM, UMEIOIINXCS
PECypCOB U OTPaHUYECHUH

HaBbIKaMHU IIPHUMCHCHHUA CHCTCMHOI'O IMOJAXOJa
JJId pCHICHUA IMOCTABJICHHBIX 3a/1a4

3. Yka3anue MecTa JUCHHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM POrPaMMBbI
Jannast tucrumuivHa (MOyib) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.12 ocHoBHOI
npodeccnoHaabHON 00pa3oBarenbHOI nporpammsel 27.03.01 CtannapTu3anus 1 METPOJIOTUS U OTHOCUTCS
K 00s13aTeJIbHOM YacTH y4eOHOro IIaHa.
JlMcuuIuinHa OTHOCUTCA K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HayyHOro 1ukia. OHa
OCHOBBIBACTCS Ha 3HAHMAX, HABbIKaX M YMEHUAX, IPUOOPETEHHBIX B PE3YNIbTAaTE OCBOCHUS (DUBUKU

«0a30BBIN YPOBEHbY.

Ne Tocseyomue CIITIHHI Kon u HanMeHoBaHHe HHIUMKATOpA
n/m JIOCTHIKEHUS] KOMITIETEHIIUU

1 |CrpourensHas pusuka OIlK-2.1, OIIK-2.2, OITK-2.3

2 | Tero¢usuka OIlK-2.1, OIIK-2.2, OITK-2.3

3 | DOxonorus YK-8.1

4 | DnexkTpoTeXHHKA U ICKTPHUUECKUE N3MEPEHUS IK-1.1, TIK-1.2, TIK-1.3, T1K-1.4

5 |be3omacHOCTh KU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuuxcs ¢ npenojgasaresieM (1o BUAaAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KonTakTHas pa6ora 112 48 64
Jleximonnsie 3ansarus (Jlek) 48 0 16 32
Jlaboparopusie 3austus (JIad) 32 0 16 16
[Ipaktuueckue 3ausatus (IIp) 32 0 16 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,25 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTECTAIMIO (cIaya 3adeTa,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositeabHast padora (CP) 73 20 53
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)

qachkl: 216 72 144

3aYeTHbIE eIMHHILI: 6 2 4




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBCACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUYICCKHUX YaCOB 1 BU/10B y‘lEﬁHBIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kox
o UHAUKaTOP
= a
Ne Pa3nensl IMCLMIUIHHBI § TeKIH I3 P CP Beero, OCTHIKEHHU
[ qac.
QO M3 HUX M3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCEro TpaKTH- BCEro TpaKTH- nun
YECKYIO YECKYIO YECKYIO
moaro- moaro- noaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usnueckue OCHOBBI
MEXaHUKH
Kunnemaruka nmocrymarejibHOro OINK-1.1,
1.1, T 1| 2 2 2 2 | 8 |OIK-12
Y BpAIaTeIbHOTO JIBYKCHUS VK-1.1
OIIK-1.1,
19 JluHamuKa MOCTYyNaTeabHOTO U 1 2 9 5 9 8 VK-1.1
"7 | BpallaTeabHOTO JBHXKEHUS OHK-EI.’Z
OIIK-1.1,
1.3. | Pabora, momHOCTh 1 3HEprus. | 1 2 2 2 2 8 VK-1.1,
OIIK-1.2
M OIIK-1.1,
14 €XaHUKa BpalaTeJIbHOTO 1 2 9 3 9 9 VK-1.1,
JBIKEHHUS TBEPJIOTO Tela. OITK-1.2
OIIK-1.1,
1.5. | ®dusuka xKojebaHUN U BOJIH. 1 2 2 1 2 7 VK-1.1,
OIIK-1.2
2. |2 paznen. MonekymsipHas
¢u3MKa 1 TepMOIUHAMHKA
OCHOBBI MOJIEKYIISIPHO- OINK-1.1,
2.1, OBbI MOJICKYTHIPHO 1] 2 2 3 2 9 | VK-1.1,
KHHETUYECKON Teopuu OITK-1.2
OIIK-1.1,
2.2. | OCHOBBI TEPMOTUHAMUKHU 1 2 2 2 2 8 VK-1.1,
OIIK-1.2
Cratuctuueckas pusmka OINK-1.1,
23| ¢ cTHHee UK. 1| 2 2 1 6 | 11 | YK-1.1,
BJICHHS TIEpEHOCa. OIK-1.2
3. |3 pazmen. Kontpois
OIIK-1.1,
3.1. |3auer 1 4 OIIK-1.2,
VK-1.1
4. |4 pazaen. DNeKTpU4eCcTBO U
MarHeTH3M
DNeKTpOoCTaTHKA. OIIK-1.1,
4.1. | DnexTpuuecKoe mosjie B 2 2 2 1 2 7 VK-1.1,
BaKyyMe. OIIK-1.2
OnexrpocraTuka. [IpoBogHUKH OIIK-1.1,
4.2. | v TUDTIEKTPUKH B 2 2 2 OI1IK-1.2,
AIEKTPUUYECKOM TIOJIE. YK-1.1




OIIK-1.1,

4.3. | ITocTOAHHEBIN TOK 11 VK-1.1,
OIIK-1.2
OIIK-1.1,
4.4. [MaruutHOe 110JI€ B BaKyyMe. 8 YK-1.1,
OIIK-1.2
. OIIK-1.1,
45, H;:II;TBHG MAarHMTHOTO ITOJIS Ha 7 VK-11,
i VIIUECS 3apsi/ibl U TOKU. OITK-1.2
MarauTHbIE CBOIiCTBA OINK-1.1,
4.6. BerecTBa 6 OIIK-1.2,
' VK-1.1
OIIK-1.1,
4.7. | DneKTpoOMarHuTHAsE MHYKIIUS 5 OIIK-1.2,
VK-1.1
OcHoBbl Teopuu MakcBeiuia OINK-1.1,
4.8. JUTSI DJIEKTPOMArHUTHOTO TIOJIs 6 YK-11,
OIIK-1.2
5. |5 pasznmen. BonHoBas ontuka
OIIK-1.1,
5.1. | Uurepdepennus cpeta 8 YK-1.1,
OIIK-1.2
OIIK-1.1,
5.2. | Audpakmus cera 8 YK-1.1,
OIIK-1.2
OIIK-1.1,
5.3. | [Tonspuzanus cBeTa 9 VYK-1.1,
OIIK-1.2
6. |6 pazmen. DnemMeHThI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYIT
TennoBoe U3y4eHue u ero OINK-1.1,
6.1. SAKOHLL 9 VK-1.1,
OIIK-1.2
KBanToBas mpupoaa OINK-1.1,
6.2. 8 OIIK-1.2,
U3ITy4eHUSI. VK-11
[IimanerapHas Moaens aroMa OINK-1.1,
6.3. Bopa-Pesepdopaa 10 VK-1.1,
p PLOPA OITK-1.2
OJeMeHTH KBAaHTOBOMH OIIK-1.1,
6.4. | MexaHUKH. YpaBHCHHE 8 YK-1.1,
HIpenunrepa OIlK-1.2
OIIK-1.1,
6.5. | DnemeHTHI simepHON (HU3HKU 5 YK-1.1,
OIIK-1.2
7. |7 paznen. KonTpons
OIIK-1.1,
OIIK-1.2,
7.1. | Ok3ameH. 27 YK-1.1,
VK-1.2,

YK-2.4




5.1. JIexuuu

Ne
pasng

HaumenoBanue paznena
U TEMBI JIEKIIAMN

HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

Kunematuka
[OCTYNATEIbHOTO U
BpAILaTEIbHOTO
JIBMKCHHUS

KunemaTtuka nmoctynarenbHOTO | BPalaTeIbHOTO JBUKCHUS

[Tpenmer kunemaTuku. Cuctemsl orcuéra. CriocoObl 3a1aHUsT TBUKEHUS
MaTepuaibHOU Touku. CpeiHre, MTHOBEHHBIE CKOPOCTH M YCKOPEHHUSI.
HopmanbHoe u Tanrenimansuoe yckopenus. Knaccudukanus ABrmkeHnn
MaTepuaibHoi Touku. Kunematuka abcontoTHo TBEpAOro Tena. CBa3b
MEX1y JIMHEHHBIMU U YIJIOBBIMH XapaKTepUCTUKAMU Tella IPU €ro
BpalllEHUU.

Jmnamuka
MOCTYIATEILHOTO U
BpaIaTeJIbHOTO
JIBHKEHUS

JlnHamuKa OCTYyNaTeabHOTO U BPaIlaTENbHOIO ABMXKEHUS

OcCHOBHOE ypaBHEHUE IMHAMUKH [TOCTYNATEIbHOTO IBUKEHUS.
[IpeoOpazoBanus ["anmes. MexaHuuecKuil MPUHIIAI OTHOCUTEIBHOCTH.
CucreMa mMaTepualbHbIX TOUEK. 3aKOH COXpaHEHMsI UMITyJibca. LleHTp
Macc. YpaBHEHHE IBUKEHHUS LIEHTpa Macc. [BHKEHHE Tella IEpEMEHHON
Macchl. ['paBuTtanmonHoe mnoje 3emiu. JBuxKeHue Tell B rpaBUTAMOHHOM
nosie 3emin. HeBecomocth. Cuia TpeHUS U yIpyTrocTH

Pabora, MOIIHOCTE U
SHEprusl.

Pa60Ta, MOIIHOCTDb U SHEPIUs.

PaboTa mocTossHHOM U HepeMeHHOﬁ cuibl. MOITHOCTb. Kunernueckas
OHCPIHUs. TeopeMa 00 U3MEHEHNHU KMHETHYECKOM OHCPI'UH.
KOHCCpBaTI/IBHbIe N HCKOHCCPBATHBHLIC CHJIBI. IToTreHnuanpHas OHCPI'HUs.
CBs13b MCKOY CHIION U BHGPFHCﬁ IIOTCHLIHUAJIBHOI'O ITOJIA. HpI/IMepr
HaxXO0XJICHUA HOTCHHH&HBHOﬁ OHCPIruu.

3aKoH COXpaHCHUA MEXaHUYEeCKOH OHCPI'UH.

MexaHuka
BpAaIllaTEeIbHOTO
JBUKEHUS TBEPAOTO
Tena.

MexaHnKa BpalaTeabHOro JBUKEHHS TBEPAOTrO TEa.

JluHamuKa ocTynaTenbHOro JBUKEHUS TBEPAOro Tesna. MOMEHT
umnyiasca. MomeHT cuibl.  OCHOBHOE ypaBHEHUE IMHAMUKH
BpalLaTEIbHOTO ABH)KCHHUS

OTHOCHUTEJIBHO TOYKH. 3aKOH COXPAaHEHUsI MOMEHTA UMITyJbca. MOMEHT
uHepuuu. Teopema Llltelinepa. [IpaBuno angutuBHOCTH. OCHOBHOE
yYpaBHEHUE JUHAMUKH BPALLATEIbHOTO ABUKEHUS OTHOCUTEIIBHO
HEnoJABWKHOU ocH. Pacu€r MomeHTOB nHepuun. Kunernueckas sHeprust
Bpalarorerocs tena. Pabora cuiisl mpy BpaleH|H Tell

dusnka KojeOaHuil U
BOJIH.

®u3zrka KojaeOaHui U BOJIH

CB00OOoHBIE TAPMOHHYECKHUE KOIEOAHMS U UX XapaKTepucTuku. ClokeHne
OJINHAKOBO HANpaBJIEHHBIX U B3aMMHOIEPIIEHIUKYISIPHBIX
rapMoHu4eckux konebanuil. luddepenumansuoe ypaBHeHNE
rapMOHMYECKHUX KOJI€OaHUI U €ro pelieHne. DHEeprusi TapMOHUYECKUX
kosnebOanuil. [IpocTbie konedaTeabHble CUCTEMBI (TIPY>KUHHBIMH,
MaTeMaTUYeCKUi U GU3NYECKUI MasITHUKH). 3aTyXaolue
rapMoHuueckue koiedanus. Koapoumuenr 3aryxanus u
norapupMUUecKUil JEKPEMEHT 3aTyXaHus. BeIHYX1€HHbIE KoJleOaHMUsl.
Pesonanc. Pacnpoctpanenue konebanuii B ypyroi cpene. Y paBHEeHHE
IJI0CKOM BoJIHBL. BonmHOBoe ypaBHeHHe. BosHOBOI nepeHoc sHepruu U
€ro XapaKTEePUCTUKH: MOTOK, IIJIOTHOCTh MTOTOKA, UHTEHCUBHOCTh. Da3oBas
U TPYIIOBasi CKOpocTH BOJIH. UHTepdepennus ynpyrux BoiH. Crosdue
BOJIHBI.

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU Teopun

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

CrartucTruueckuil ¥ TEpMOJUHAMUYECKUIM METO/IbI HccaeaoBaHusl. Macca u
pa3mep mousiekyn. TepMoarHaMuueckas cuctemMa. Temmeparypa.
WneanbHslii ra3. 3akon boins-Mapuorra. 3akon ['eii-JItoccaka, 3akoH
[Tapns. 3akon ABorajapo. YpaBHEHHUE COCTOSIHUS UACATIBHOTO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCATbHBIX




ra3oB. CpeqHsis KBaJipaTHUHasi CKOPOCTh MOJIEKYJI HAECaIbHOr0 raza. 3aKoH
bonbiimMana o paBHOMEPHOM pacipeelICeHUH SHEPTUH 110 CTENEeHIM
CBO0OOIbI (3aKOH paBHOpacmpeeneHus ). 3akon [lansTona. YpaBHenue Ban
-nep-Baanbsca

OCHOBBI
TEPMOJIMHAMUKH

OCHOBBI TEPMOIUHAMUKH

Buytpennsis sneprusi. Pabota uneanbHOro rasa npu u3MeHEeHUH 00bEMa.
Pabora rasa B uzomnporueccax. [lepBoe Hayaio TepMOIMHAMUKH.
[TpuMeHeHre nepBoOro Havyajga TEPMOJIMHAMUKH K U30IIPOLIECCaM.
Tennoémkocts. Annadbatudeckuii npouecc, ypaBHeHUE, KO3 uireHT
ITyaccona. Kpyrosoii nporecc (uuk:i). KITJI nukiaa. Bropoe Hadano
TepMoauHamMuKu. [loHsTue 06 00paTUMBIX U HEOOPATUMBIX MPOIECCAX.
Huxn Kapno. KII/ nukna Kapuo. Hepasenctso Knaysuyca. DuTponus.
M3MeHeHne S3HTPONHHU MIPHU U30IIpoLieccax ¢ UACaTbHbIM ra3oM. T-S-
muarpamma. JlokazarenbctBo Teopembl KapHo. Tepmoannamuueckas
BEPOATHOCTb COCTOSIHUS CUCTEMBI (CTaTUCTUUECKHi Bec). TpeThe Hauano
tepmoHamMuku. Teopema HepHcra.

Cratuctuyeckas
¢busuka. SABneHus
nepeHoca.

Cratuctuyeckas ¢pusnka. SIBineHus neperoca.

@OyHKIMS pacnpeesIeHns MOJIEKYI 110 ckopocTaM. Pacnipenenenue
Makcaesuta. XapakTepHble CKOPOCTH MOJIEKYJ. DKCIIEPUMEHT 110 POBEPKE
pacnpenenenus Makcsesia. Pacipenenenyue MojieKyl 1o KOOpAXHAaTaM.
Pacnpenenenne Makcpemia — boneumana.  M3orepmel Ban-nep-Baansca.
Dddext xoyns-Tomcona. SApnenus nepenoca. Auddysus B razax.
TermonpoBOAHOCTH ra3oB. BsA3kocTs.
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DIIeKTpOCTaTHKA.
DIIeKTPUUIECKOE T0JIE B
BaKyyMe.

DIIEKTPOCTATUKA. DIIEKTPUUECKOE I0JIE B BAKYyME.

DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHEHUs
AJIEKTPUYECKOro 3apsifaa. BzaumopaeicTBUe 2JIEKTPUUECKUX 3apsJIOB B
BakyyMe. 3akoH KynoHna. Dnekrpocratudeckoe noje. HanpsokeHHOCTD
nosist. CUIIOBBIC JTMHUM JIeKTpuueckoro nojs. I 'padudeckoe
MpeCTaBICHUE AJIeKTpocTaTuueckux nosiei. I[loTok BekTopa
HaIPsKEHHOCTU M MHYKIUMU DJIEKTPOCTaTUYECKOTrO 1ojs. Teopema
Octporpaackoro-I"aycca. PaboTa cun moss mpu nepeMeniennu 3apsa.
Hupkynsaus Bexkropa E. [Torenuuan. [Torenupman momns cuctemsl
TOYEUHBIX 3apsA0B. CBsA3b MEXAY HAPSHKEHHOCTHIO JIEKTPUUECKOTO MOJIS
Y IOTEHIIMAJIOM. DKBUIIOTEHIIMAJIbHbIE MOBEpXHOCTH. Pacuer
ANEKTPOCTATUYECKOTO OIS, CO3JAHHOTO 3apsHKEHHOW HUTBHIO (TIPUHLIUIL
cynepno3uiun). [Ipumenenue Teopemsl OcTporpaackoro-I'aycca k
pacy€ry moss
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DIIeKTpOCTaTHKA.
[IpoBOoHUKY 1
JTUDIICKTPUKHA B

AIEKTPUIECKOM TIOJIE.

SJIGKTpOCTaTI/IKa. HpOBO,Z[HI/IKI/I N JUDJICKTPHUKHU B JICKTPHUICCKOM II0JIC.
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ITocTOSHHEIN TOK

IToCTOSIHHBIN 2TEKTPUYECKUNA TOK

DJIEKTPUYECKUH TOK, CHJIA U TUNIOTHOCTh TOKa. 3aKoH OMa i
OJIHOPOAHOTO y4yacTka 1ienu. ConpoTUBIEHHE U TPOBOAUMOCTh
MPOBOJAHMKA. 3aBUCUMOCTb CONPOTUBIIEHUS IPOBOJIHUKA OT TEMIIEPATYPHI.
CaepxnpoBoanMocTb. 3akoH Oma B quddepenunanbHoit popme. Pabora u
MOIIHOCTH TOKa. 3akoH J[xoyns — Jlenua. TermmoBoe neicTBUE TOKA.
Croponnue cwibl. Hanpspkerue u anexktpoasrxkymas cuina (31C). 3akon
Oma 1715 HEOJTHOPOTHOTO Y4acTKa LIEeMH B UHTETpalibHOM U
nuddepennmanbaon hopme (0600meHHbIH 3akoH OMma). Lenu ¢
HMCTOYHUKOM TOKa. PazBeTBiieHHbIe Lienu, npaBuia Kupxroda. BeiBog
OCHOBHBIX 3aKOHOB 3JIEKTPUYECKOI0 TOKA B KJIACCUYECKOUN Teopuu
AJIEKTPONPOBOIHOCTH METAIIIIOB.
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MarsauTtHoe 1oJie B
BaKyyMe.

MarautHoe noJie B BaKyyMe.

MarautHo€ noJie U ero XapakTepucTuku. 3akoH buo-Casapa-Jlannaca u
€ro NpUMEHEHHUE K pacyeTy MarHUTHOTO MoJs. MarHuTHoe nojie
IBUKyLIerocs 3apsiaa. Llupkynsus Bekropa B [] MarHUTHOrO 1mosis B
BakyyMme. MarHutHele 1oss cosieHonaa u Topousa. [lotok Bektopa
MarHuTHoW uHAyknuu. Teopema ["aycca mis monst B [,
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JleiicTBEe MarHUTHOTO
TIOJISl Ha IBYDKYIITUECS
3apsibl ¥ TOKH.

JleficTBME€ MarHUTHOTO TIOJISI HA IBIDKYIIMECS 3apsIbl U TOKH

3akoH Amriepa. BzaumoeiictBre napajuiebHbIX TOKOB. JleiicTBre
MAarHUTHOTO TOJIs Ha ABWXKYyIMics 3apsan. Cuna Jlopenna. J[Buxenue
3apsOKEHHBIX YaCTHIl B MATHUTHOM TI0JIE. Y CKOPUTEINH 3apsKEHHBIX
gactull. Dpdext Xomra. PaboTa mo nepemMenieHuIo NpoBOTHUKA U
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIC.
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Mar»uTtHsle CBOUCTBA
BEIIECTBA.

MarsuTHbIE CBOMCTBA BELIECTBA.

MaruauTtHoe 1noJje U ero xapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro IPUMEHEHHUE K PacYeTy MarHUTHOTO NOJs. MarHuTHoe nosue
JABrKylierocs 3apsiaa. Llupkynsanus sekropa B [] MarHuTHOrO 1osis B
BakyyMme. MarHutHele noss cosieHonaa u Topoua. [lotok Bekropa
MarHuTHoi uHaykuu. Teopema ["aycca st nmons B [,
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DIeKTpOMarHuTHas
WHTYKIIHS

ONeKTpOMarHuTHAsE HHIYKIMSL.

Onpitel @apanes. SABneHus 1eKTpoMarHuTHOW uHAYKuuU. IlpaBuio
Jlenna. 3axon ®apajnes. Bpaiienue paMku B MarHUTHOM 1ojie. Buxpesbie
TOKU (TOoKU DPyKo). MHIyKTUBHOCTH KOHTYpa. Camounaykuus. Toku npu
Pa3MBbIKaHUU U 3aMBIKAHUM LIeM. B3anMHas nHAyKIMs.
Tpancopmaropsl. DHEPTHSI MATHUTHOTO TIOJIS
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OcHOBBI TEOpPUH
MakcBemna s
AIEKTPOMATHUTHOTO
OJIS

OcHOBBI TeOpUM MakcBesuia Jist 3JIEKTPOMArHuTHOTO MOJIs

Buxpeoe snexkrpuueckoe nosne. Tok cMmenieHus. Y paBHeHuss Makcgeiuia
JUTSL JIGKTPOMArHUTHOTO TI0JIs B MHTErpayibHOM (popme. CBolicTBa
BEKTOPHBIX MOJIeH. Y paBHeHUsI MakcBesuia 1)1 3JIEKTPOMArHuTHOTO MOJIs
B tuddepenunansroit popme. uddepenunanbHoe ypaBHeHHE
ANIEKTPOMATHUTHOMN BOJIHBI. DHEPIUsl U UMITYJIbC 3E€KTPOMArHUTHON
BOJIHBI.
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WnTepdepennus ceera

WnTepdepenius ceeta

[Tpenmet BomHoBOM onTuku. MHTepdepenuus cera. KorepeHTHble u
MOHOXPOMaTHYECKHE BOJIHBI. Y CJIOBHE MaKCUMyMa U MUHUMYyMa
unTepdepenimu. OnTudyeckas pa3HOCTh X0/1a BOJIH. MeTo bl HaOII0IeHU S
uHTepdepenu. Uurepdepenius B TOHKUX IuieHkax. MHTepdepenuus Ha
kinune. Konpiia Hetotona. [Ipumenenus sBieHuss HHTEpPEPEHIINH CBETA.
Unrepdepomerp Kamena. Untepdepomerp Panes. Unatepdepomerp
®uzo. Unrepdepomerp Maiikenbcona. Uutephepomerp @adbpu — [lepo.
IIpocBeTtiieHNE ONTUKMU.
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Hudpaxus ceeta

Hudpaxus ceeta

Judpaxius cBeta (OCHOBHBIE MOHATHS U onpenenenus). [Ipunuun
['tolirenca-®penens. Meton 3ou Openens. Judpakius Openens ot
npocreimux nperpai. Judpakmus @paynarodepa Ha oqHOM mIeH.
Hudpaxus Opaynrodepa Ha n1Byx miensax. Judpakuus or N meneit
(nudpakunonHas pemierka). Pazpemaroias ciocoOHOCTh CIIEKTPaIbHOTO
npubopa. Kpurepuii Penes. Judpakuns Ha npocTpaHCTBEHHBIX
peleéTKax.
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[Tonsipusanus ceera

[Tonsipuzanus ceera

EcTtecTBeHHBIN U NOJIApU30BaHHBIN cBeT. [lonsipusanus ceera npu
OTPa)KEHUH U MIPEJIOMIICHUN HA TPAHHUILIE JBYX IUAJIEKTPUKOB. [[BoiHOE
nydenpenomienue. [lonsgpru3anmoHHble MPU3MBI U TOJIAPOUABL. AHAIU3
MOJISIPU30BAHHOTO CBeTa. MICKyCCTBEHHAs ONITHYECKAs] aHU30TPOIIHS.
BpaieHne miockocT NoNspu3anny.
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TerutoBoe n3nydyeHue u
€r0 3aKOHBI

TenoBoe U3TydyeHUe U €ro 3aKOHbI

TennoBoe U3Iy4yeHUE U €ro XapakKTepUCTUKH. JHEpreTuyecKas
CBETHUMOCTb, CIIEKTPaJIbHAs MNIOTHOCTh SHEPIe€TUYECKON CBETUMOCTH,
CHEeKTpaJibHas MOoTJIoniaTeabHasi ClioCOOHOCTb, a0COIIOTHO YEPHOE TEJIO.
3akon Kupxroda. 3akonsr Ctedhana — bonbimana u cmemenust Buna.
®dopmyna Panes — Jxunca. @opmyina [Inanka. Ces3b hopmynsl [Inanka
C KJIACCHYECKMMU 3aKOHAMU TEIIOBOro M3llydeHus. OnTudeckas
nupoMeTpusi. TernoBble HCTOYHUKU CBETa

22

KBanroBas npupona
U3ITyYEHHUSI.

KBaHTOBast mpupoia U3IIydeHHUS.

dotorddext. 3akonsl BHEmHEro Gortorddexra. YpaBHeHHE DHUHIITEHHA
1t BHenTHero ¢oTtodddekra. [Ipumenenne poroaddexra. Macca u
uMItysbC ¢otona. Jlanenue ceera. Idpdext Komnrona
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[InanerapHas monenp
atoma bopa-Pezepdopna

[Tnanerapnas mozaens aroma bopa-Pesepdopna

OTtkpbiTHE AETUMOCTH aToMa. Mojenu aToMa. 3aKOHOMEPHOCTH B
nmuHeidaTeix cnektpax. OmeiT Pesepdopnaa u bopa. Ilocrynater bopa.
OmneiTHOE TOATBEpkAeHKE TocTyaToB bopa. OnbiTr @panka u ['epia.
CKOpOCTh U pagryc OpOUTHI JIEKTPOHA B BOJIOPOIONIOTOOHBIX aTOMaXx.
DHeprus EeKTpoHa B BOJOPOI0NOJ00HBIX aToMax. CeKTp aToma
BoopoJa. locronHcTBa u HeocTaTKu Teopuu bopa
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DIIeMEHThI KBAaHTOBOM
MEXaHUKH. Y paBHEHHE
[IIpenunrepa

DneMeHTHl KBaHTOBOW MexaHUKH. Y paBHeHue [lIpenunrepa
KopnyckynspHo-BOIHOBOH Ayanu3M CBOWCTB BelecTBa. HekoTopeie
cBoiicTBa BoiH jie bpoiiinsa. CooTHoleHne HeonpeneaeHHoCcTe. BomHoBas
GbyHKIUS U ee cTaTUcTUYecKui cmbicia. YpasHenue Llpeaunrepa.
VYpasuenue llpenuHrepa s cTalimOHAPHBIX COCTOSHUN. JIBHKEHNE
cB0OOOTHOM YacTUIbl. [IpUHITMIT TPUYMHHOCTH B KBAHTOBOW MEXaHHKE.
YacTtuna B 0IHOMEPHOM NMPSAMOYTOIbHON "MOTEHIIMANBHOU AMe" ¢
OCCKOHEYHO BHICOKUMH "cTeHKamu'". [IpoX 0k IeHHE YaCTUIIBI CKBO3b
MoTeHIUaIbHbIN Oapbep. TyHHenbHBIN 3 dekT. JInHeHHbIH
FapMOHHUYECKHH OCIMJIIATOP B KBAHTOBOM MEXaHHMKE. ATOM BOJIOPOJia B
KBAaHTOBOM MeXaHHKE

25

OJeMeHTHI s1epHOI
¢buzukn

DeMeHTHI S1epHON PU3UKU

Pa3smep, cocraB 1 3apsAx aTOMHOTO sapa. MaccoBoe U 3apsA0BO€ YUCIIa.
Hedext maccbl v sHeprus cBs3u sapa. CuH sSpa U €ro MarHUTHBINA
MOMEHT. S nepHsbie cuibl. Mozenu sanpa. PaguoakTuBHOE U3IIy4EHHUE U €r0
BHJIbl. 3aKOH paJlnOaKTUBHOIrO pacnana. IIpasuna cmemenus.
3akOHOMEpHOCTH a-pacnaja. Pacman. Helitpuno. ['aMMa-usinyuenue u ero
cBoiicTBa. Pe3zoHancHoe nornomenue [J-uznyueHus (3Qppext
Méccbayspa). Metobl HaOIIOICHHSI U PETMCTPALIMHU PAHOaKTUBHBIX
M3JIy4CHUH U YacTHUll. flIepHbI€ peaKlMu U UX OCHOBHBIE THUIIbI.
ITo3utpoHn. [1+-Pacnazn. OnekTpoHHsbIil 3axBaT. OTKpBITHE HEUTPOHA.
SnepHble peakuy oA IeHCTBUEM HEUTPOHOB. Peakuus neneHus sapab.
Hennas peakuus aenenus. [lonarue o saepHoON sHEpreTuke. Peakums
CHHTE3a aTOMHBIX siiep. [Ipobnema ynpaBiisieMbIX TEPMOSIEPHBIX
peakuuii. Tumbl B3aMMOAEMUCTBUN 3JIEMEHTAPHBIX YaCTHI]

5.2. [IpakTuyecKue 3aHsATUs

HaumenoBanue pasaciia

pﬁlﬂ 1 TEMBI MPAKTHYECKAX HaunmenoBanue u copepikanue MPaKTUIECKUX 3aHATHN
3aHATUN
Kunematuka KunemaTtnka moctynaTebHOTO M BpAIIATEILHOTO IBUKCHUS
1 nocrymarensHoro u | Penrenme 3amad mo Teme: paBHOMEPHOE M HEPABHOMEPHOE
BpaIIaTeIbHOrO MPSIMOJTMHEHOE IBIDKEHUE. [[BIKEeHNE TT0 OATMCTHYECKON TPAeKTOPHUH.
JIBYKEHUS
5 JIuHaMEKA JlnHaMyKa OCTYNaTeIbHOTO M BPAIIaTeIbHOTO JBHKEHUS

MOCTYHATCIbHOIO U

Pemenne 3amaq : 3axkousl HeloTOHA, CHiIa TSHKECTH, BEC TEII, CHJIA




BpallaTeJIbHOTO
IBIKEHUSA

YIPYTOCTH, CUJIbI TpeHus. mmysbc. 3aKkoH coXxpaHEeHHUS! UMITYIIbCA.
YpaBHEHUE IBUKEHUS TEJIa IEPEMEHHON MAaCcChl. 3aKOH BCEMUPHOTO
Tarotenus. ['paButannonHoe noje. KocMuieckue CKOpocTH.
HeunepunanbHble CUCTEMBI OTCYETA.

PaboTa, MOIIIHOCTE U

Pa60Ta, MOIIHOCTDb U SHECPIUs.
Pemrenne 3ajJa4: 9Hepr1/1;1, pa60Ta, MOIIHOCTB. Kunernueckas n

3 SHEprus. MOTEHLIMaIbHAas SHEPTUU. 3aKOH coxpaHeHus sHeprun. ['padpuueckoe
MpeJICTaBICHUE SHEPTUH. Y Jap aOCOIMIOTHO YIIPYTUX U HEYNIPYTUX TEJ.
Mexanuka BpalaTeabHOIO JIBUKEHUS TBEPAOTO TENa
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIbCA, MOMEHT HHEPLUH.
4 BpAIIATETHLHOTO OcHOBHOE ypaBHEHHE TUHAMUKU BPaLIATEIHLHOTO JIBHXKEHHS TBEPIOTO
nBKeHns Tepporo | Tera. Teopema IllTeiinepa. Pabota npu BpamareasHOM JBUKCHHH.
Telna. Kunernueckas sHeprus Bpamaromerocs teaa. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEeHHUS.
®du3znka koaebaHuil U BOJTH
. Pemenue 3amau: "'apmonnueckue kosnedanus. JJlunaMruka rapMOHUYECKUX
5 Dusnka konebanuit u |y yepanmii. [IpyXuHHBINA, MATEMATUIECKUIA U PU3NUECKUN MAITHUKH.
BOJIH. DHeprusi rapMOHUYECKOro KoJjiebanus. CiiokeHre rapMOHUYECKUX
KoJIeOaHUH. 3aTyXalolre U BIHYKICHHBIC KOJIeOaHusI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
6 | OCHOBBI MONEKYIAPHO- | peyyiapyie sanau: Mneanbnpiii ra3. Y paBHEHHE COCTOSHUS HICATBHOO T34,
KHHCTHHCCKON TCOPUN | O choBHOE ypaBHEHHE MONIEKY/IAPHO-KHHETHUECKOH TEOPHH.
OCHOBBI TEPMOJUHAMUKHI
Pemenue 3aiau: 3aKkoH paBHOMEPHOI'O pacipeiesICHUsl SHEPTUU 110
CTEeNeHsIM cBOOOIbI MOJIEKYI. TernoTa, paboTa U BHYTPEHHSS SHEPTUSL.
OCHOBBI [TepBoe Hauano TepMoAHAMUKU. TernmoeMKocTh ra3oB. AqnabaTHBIM
7 TepPMOAMHAMHKH npouecc. YpaBaenue Maiiepa. YpasHenue Ilyaccona. [lonutponuyeckue
npoieccsl. Bropoe Hayano TepMOJAUMHAMUKA. DHTPONIUS B
tepmoauHamuke. HepaBenctso Knaysuyca. [ukn Kapno. KII/I rennossix
JBUTaTEJICH.
CraTHcTHYeCKas Craructuueckas ¢puszmuka. SBiIeHus epeHoca.
8 dmsuka. SBnenns Pemenue 3amau: SABnenus nepenoca. Auddysus B razax.
nepeHoca. TermmonpoBOAHOCTH Ta30B. BsA3KOCTH.
DJIIEKTPOCTATUKA. DIIEKTPUUECKOE T0JIE B BAKYyME.
Pemenue 3anau: 3akon Kynona. HanpsokeHHOCTD 371€KTPUYECKOTO MOJIS.
DIEKTPOCTATHKA. Teopema ["aycca. Pabota cuin anekrpuueckoro nois. [lorennuan. Cszpb
10 | Omexrpuieckoe norne B MEXIY HaIpPsYKEHHOCTHIO MO U MOTEHUHUANIOM. J{U3IeKTPUKH U Mpo-
BaKyyMe. BOJHUKHU B JIEKTPUUYECKOM ToJie. EMKOCTh MPOBOAHMKA. DHEPIHs
AIEKTPUYECKOTO I1OJIS.
ITOCTOSIHHBIN 2JIEKTPUUYECKUNA TOK
Pemenne 3amau: Cuna toka. [lnotHocts TOKa. D/IC. ConpoTuBiienne
12 ToCTOSIHHBIN TOK MPOBOTHUKOB. 3akoHbl OMa B qudpepeHnnanTbHON U HHTETPaTbHON
dopwme. PaboTa u momHOCTh TOKA. 3akoH Joymnsa-Jlenma. [IpaBua
Kupxroda st pa3BeTBIEHHBIX IEEH.
MarnuTHOe 1ojie B BaKyyMe.
MarsuTHoe moJje B Pemenue 3agau: OnbiT DpcTeaa. MaruutHoe nosie. MarHUTHBIM MOMEHT
13 BaKyyMe. MarnutHasa uaaykuus. 3akoH buo-Casapa-Jlannaca. [Tone npsimoro u
KPYTOBOT'O TOKOB. 3aKOH IOJIHOTO TOKaA.
JleficTBe MarHUTHOTO TIOJISI HA JIBIDKYIIHECS 3aps/Ibl U TOKH
JleiicTBHE MATHHTHOTO Pemenue 3amau: 3akon Amnepa. Cuna Jlopermna. /[Bmkenne 3apspkeHHBIX
14 | mons ma mewxynecs | ACTHIL B MArHHTHOM TIOTIE. Pamka ¢ TOKOM B MAarHUTHOM TIOJIE.

3apsAAbl 1 TOKH.

MaruutHbiif notok. PaGota, coBepiiaemas nmpu nepemMenieHuu
MPOBOJHKKA C TO-KOM B MarHuTHOM 1ojie. Teopema ["aycca miis




MAar"giuTHOI'O IIOTOKa.
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DneKTpOMarHuTHas
WHTyKIIUS

DNeKTpOMarHuTHas MHIAYKIHS.

Pemenue 3anay: 3akoH anieKTpoMarHuTHOW nHAykuuu ®Papanes. [Ipasuio
Jlenna. Camonnaykuus. Buxpesbsle Toku. IHIyKTUBHOCTb KOHTYpa.
B3anmnas nnnykuus. TpancdopmaTop. DHepruss MAarHUTHOTO OIS,
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WuTepdepennus ceera

WnTepdepennus creta

Pemenue 3anay: [loHsaTHE O KOPIMYCKYJISPHO-BOJIHOBOM JyaU3MeE.
KorepenTHnsie BosiHbl. UHTEpdepenius. YcnoBue MakCUMyMa 1 MUHUMYMa
untepdepenuu. Murepdepennns B ToHkux mieHkax. Kosbia HeroToHa.
[Ipumenenust UHTEpPEpEeHIINN.
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Hudpakmus ceera

Hudpaxius ceera

Pemenue 3anau: [punnun ['tolirenca-dpenens. 3oub1 Openernsi.
Hudpaxius Openenst Ha KPyriIoM OTBEPCTUH U Aucke. Jndpaxims
@paynrodepa Ha mienu. Audpakunonnas pemerka. Paspermatomias
CIOCOOHOCTh ONTHYECKUX PUOOPOB.
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ITonsipusanus ceera

[Tonspusanusa ceera

Pemenue 3anau: EcrecTBEHHBIN 1 NOJIIpU30BaHHbIN CBET. 3aKOH Maioca.
3akon bprocrepa. [IBoitHoe yuenpenomienne. dpdext Keppa.
Bparienue niockocTy nosisipu3aiui.

21

TemnoBoe u3iydeHue u
€ro 3aKOHBI

TeruioBoe U3y4YeHUE U €r0 3aKOHBI

Pemenue 3aau: XapakTepuCTHKH TEIJIOBOTO M3JIy4YCHUs. 3aKOH
Kupxroga. 3akon Credpana-bonpumana. 3akon cmenienns Buna. @opmyna
Panes-/xxunca. @opmyna [lnanka.
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KBanroBas npupoa
U3ITy4eHUSI.

KBaHTOBast mpupo/ia U3IydeHHUS.

Pemenue 3anay: 3akonsl BHemHEero ¢portorddexra. YpaBHeHHE
Ouinmreitna g goroaddexra. [Ipumenenne potorddexra. Macca u
umnynsc ¢potona. [laBnenue ceera. Ipdext Komnrona u ero
AJIEMEHTAPHAS TCOPHSI.
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[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atroma bopa-Pesepdopna
Pemenue 3anau: ®opmyna banemepa-Pundepra. [loctynarst bopa. OnbIThl
®panka u ['epuia. Criexktp aroma Bogopoa 1o bopy.

5.3. JJaboparopHbie paboThI

HaunmenoBanue pasaciia

pJ::H Y TeMBI JTa0OpaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
pabot
Kunemaruka Kunremarnka mocTynaTeIbHOTO ¥ BPAMIaTeIbHOTO JIBHKECHUS
1 nocrynarensHoro u | Onpenenenne 00beMa IUIMHAPA IPH ITOMOIIY ITAHTCHIMPKYJIs
BpaIaTeJIbHOTO
JIBYKCHUS
JIuHaMuKa JliHaMHKa TIOCTYIATETFHOTO U BPAIATEIbHOTO JBMKCHHUS
2 nocrynaresnsHoro u | Onpeznenenue yckopeHus: CBOOOAHOTO MaIeHHs P TTOMOIIH
BpAIaTeILHOTO MaTeMaTHYeCKOro MasiTHUKA
JIBKCHUS
3 PaGota, MomaocTh 1 | PaboTa, MOIIHOCTE M SHEPTHs.
SHEpTHS. Omnpenenenre MOMEHTA HHEPITMHU C TTIOMOIIBIO MasiTHUKa MakcBesia
Mexanuka MexaHuka BpalaTeJabHOTO JIBUKEHUS TBEPAOTO Tea
4 BpaIlaTeIbHOro N3ydyeHre OCHOBHOTO ypaBHEHUS JHHAMHUKH BPAATeILHOTO JIBHKCHUS
JBUKEHHS TBEPAOTO
Tena.
. dusnka KojaeOaHU 1 BOJIH
5 Pu3nka Konebanuid n N3ydenne pu3ndeckoro MasiTHUKA

BOJIH.




OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.

6 b Onpenenenre yHUBEPCAIbLHON ra30BOM MOCTOSTHHOM Y IJIOTHOCTH BO3AyXa
KHHETHYECKOH TEOPUH | b 1\ rerepm.
. OCHOBBI OCHOBBI TEpPMOAMHAMUKHI
TEPMOJAUHAMUKU Onpe;[eneHHe OTHOIIICHHS TEIIJIOEMKOCTEH BO3yXxa
CraTtuctruueckas CraTtucTudeckas (1)I/I3I/IKa. SIBneHus IepeHoca.
8 dusuka. SIsneHns Omnpenenenue kodpduimenTa BI3KOCTH U CPEAHEH IJTUHBI CBOOOHOTO
nepeHoca. npobera MOJIEKYJT BO3/IyXa
DNeKTpOoCTaTHKA. DNeKTpOoCTaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyMe.
10 | Duekrpuyeckoe noae B |I'paduueckoe npeacraBiaeHue 3EKTPOCTATHYECKOTO MO
BaKyyMe.
[TocTOAHHBIN IEKTPUUECKUN TOK
HccaenoBanne 3aBUCMMOCTH MOITHOCTH, BBIJICIISIEMOM B LIETIH
12 - . MTOCTOSTHHOTO TOKa, U KO3()PpHUIIMEeHTa MOJIE3HOTO JACUCTBUS UCTOYHHUKA OT
OCTOSIHHBII TOK CUJIbI TOKA U BHEIIHETO CONPOTUBIICHUS.
N3ydenne paboThI 2JIIEKTPOHHOMN JIAMITHI.
N3ydeHue mpoueccoB 3apsaKku U pa3psaIKu KOHJIEHCATOpA.
MarnuTHO€ noje B BaKyyMe.
13 MarsurtHoe moJje B OnpeneneHyre ropu30HTAILHON COCTaBIIAONIEH HAMPSHKEHHOCTH
BaKyyMe. MarHUTHOTO MOJIs1 3eMJIM MIPU ITOMOIIY TaHT€HC-TallbBAaHOMETPA.
N3mepenne Hanps>KEHHOCTH MarHUTHOTO TI0JIs1 Ha OCH KPYrOBOT'O TOKa
JleiicTBre MarHuTHOTO |/lCHCTBHE MarHUTHOTO TIOJIs HA ABMIKYIIMCCS 3apsIIbl H TOKH.
14 [10JIs1 Ha ABWKYLLHECS I/I3yquI/Ie Mar"guTHOTI'O I10JIa COJICHOK A C IIOMOIIBIO JaTYHUKa XoJnra.
3apsabl ¥ TOKH. OHpG[{GHeHI/Ie YACIBHOTO 3apsja 3JICKTPpOHAa MCTOAOM MAarHeTpoHa
HNutepdepennus cpeta
18 | u Onpenenenue AJIMHBI CBETOBOM BOJHBI IIPU OMOIIM Kojel, HproToHa
HTeppepeHIns CBeTa HccnenoBanue BOJHOBOTO MOJISI KOTEPEHTHBIX UICTOUHUKOB
Omnpenenenre AIMHBI CBETOBOM BOJHBI C IIOMOIIBI0 OUTIpU3Mbl DpeHens
Hudpakius ceeta
19 N3ydenue nazepHOro U3y4eHus
Hndpakuns ceera Ornpenenenue JUTMHBI CBETOBOM BOJTHBI MPU TOMOIITU AUGPAKIIMOHHOMN
peLIeTKn
[Tonspusanusa ceera
20 I N3ydyeHne MHTEHCUBHOCTH CBETA, MPOLIEAIIETO YEPE3 MOIAPOUIbI
OIIApU3allis CBeTa OrmpesienieHre KOHIICHTPAIIMK PACTBOPA caxapa 1Mo BPAIICHUIO MIIOCKOCTH
MOJSIpU3alun
21 TerioBoe U3JIy4YECHUE U TennoBoe H3JTYUYCHUC U €TI0 3aKOHbI
ero 3aKOHBI Omnpenenenue nocrosiuHoit  Credana-bonapiimana
ITnanerapnas monens bopa-Pesepdopna
N3ydeHune crieKTpaabHOIO COCTaBa HEOHOBO-TEIUEBBIX UCTOYHUKOB,
23 [TnanerapHas Mojenb |HCIONB3YEMBIX B CBETOTCXHHKE.
atroma Bopa-Pesepdopaa | HccnenoBanne CieKTpoB MOTIOLICHHUS U IPOITYCKAHUS.
Ornpenenenue JIIMHHOBOJIHOBOM I'PaHUIIbI CIIEKTPa MOTJIOLIEHUS U
BBIYHCIICHHE IMOCTOSHHOM [1nanKa.
3 . DNeMEeHTHI SAepHON (HU3UKHU
25 JICMCHTBL AACPHON | Cygrpre BOJIbT-aMIEPHBIX XapAKTEPUCTUK MOJTYITPOBOJHUKOBBIX THOIOB

¢buzukn

N3ydenue paboThl NOTYIIPOBOIHUKOBOTO BBIPSMUTEIS

5.4. CamocrosTenpHas paboTa o0ydaromuxcs

No
pasn

HaumenoBanue paznena
AUCHUIIIIMHBI U TEMBbI

ConeprxaHue caMOCTOSTEIbHOM pabOoThI




Kunematuka KunemaTuka noctynaresbHOr0 M BpalaTeIbHOTO ABUKEHUS
1 noctynarenbHoro u | Beimonnenue M/I3. Beinonanenyne pacu€ToB U BBITOJHEHUE OTYETA I10
BpaIlaTeIbHOrO nabopaTopHoOi paboTe
JIBUKEHUS
JluHamuka JnHnaMuka nocTynaTeaIbHOTO U BPaIlaTeIbHOTO JBUKEHUS
2 nocrymnarensHoro v | Bemonnenue MJ13. BeinonHenue pacy€ToB U BBINOJIHEHNE OTYETA 110
BpaIaTeJIbHOTO nabopaTopHoi pabore
JBUKEHUS
Pabora, MOLTHOCTB U HEPTHSL.
3 Pabora, MOIHOCTL M | By 1nonHenue N/13. BeinoaHeHre pacuy€ToB U BBIOJIHEHUE OTYETA 10
SHCPrHsL. nabopaTopHoi paboTe
MexaHnuka MexaHuka BpalaTeabHOr0 ABUKEHUS TBEPAOTO Teja
4 BpalaTeIbHOro Bremonnenue M/I3. BeinosHenne pac4€ToB U BBIIIOJIHEHUE OTUYETA 110
JBIYKEHHS TBEPAOro |JIabopaTopHOi paboTe
Tena.
. ®dusnka KojacOaHuil U BOJIH
5 Dusznka Konebanui u Brimonnenue NJ13. BoimonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110
BOJIH. nabopaTopHoi paboTe
OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcnoBsl MOJICKYIIAPHO™ | Brmonmmenne UJ13. BoinonHenue pacyéToB M BBITIOTHEHHE OTYETA O
KHHETHYECKON TEOPUH | 160 naropHoii paGoTe
OCHOBBI TEpPMOJUHAMUKHI
7 OcHosbl Boinonuenune MJ[3. BeinosiiHeHre pacy€ToB U BBIINOJIHEHUE OTUETA 1O
TCpMOAHHAMHUKH nabopaTopHoOi paboTe
CraTucTuueckas Craructuueckas pusuka. SIBneHus nepeHoca.
8 ¢usuxa. SABnenns Beimonnenue N/13. BeimonHeHne pacuyéToB U BBIOJIHEHUE OTYETA 10
epeHoca. nabopaTopHoOi paboTe
DJIeKTpOCTaTHKA. DIeKTpOCTaTUKA. DIIEKTPUUECKOE TI0JI€ B BAKYyME.
10 | DnexTpuyeckoe mone B Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOIHEHNUE OTYETA 110
BaKyyMe. naboparopHoil pabore
ITOCTOSIHHBIN 2JIEKTPUUECKUNA TOK
12 TMocTOSHHBINA TOK Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
MarnuTHoe noje B Bakyyme
13 MarrmTHO® HOME B Bremonnenue M/3. BoinonHenue pac4€ToB U BBIIIOJIHEHHUE OTUYETA 110
BaKyyme. nabopaTopHoii pabote
JleiicTBre MarHuTHOTO |/l€MCTBHE MATHUTHOIO TIOJIS HA JABMKYLIMECS 3apsi/ibl B TOKU
14 TIOJIS Ha JBHIKYILMECS Beinonnenune MJ13. BeimonHeHne pacyéToB U BBIMOJHEHUE OTYETA 110
3apsIIBl U TOKH. nabopatopHoit pabore
. MarsuTHble CBOWCTBA BEIIECTBA.
15 MaruutHble cBOHCTBA Brmonuenune N/3. BeimonHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
BeliecTsa. nabopaTopHoOi paboTe
DIeKTpOMarHuTHasE WHYKITHUSI.
16 OneKTpOMarHuTHast Brmonuenune N/13. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
HHAYKIHA nabopaTopHoOi paboTe
OcHOBHI TEOpUU OcHoBbI TeOpun MakcBeria Juist 3JIEKTPOMarHUTHOTO MOJIst
17 Makcema s Boinonnenue 1J/13. BolnosiHeHne pacy€ToOB U BBIIIOJIHEHUE OTUETA 110
3JIEKTPOMArHuTHOro  |JIabopaTopHOi paboTe
oJst
WnTepdepenmus ceeta
18 | Wnrepdepennus ceera Breimonaenne MJ13. BeimoiiHeHne pacd€ToB U BBIMOJTHEHUE OTUETA TIO

nabopaTopHoOi paboTe




Hudpakmaus ceera

19 Judpakuus cBera Brmonuenue N/13. BeimonHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
nabopaTopHoOi paboTe
[Tonsipusanus ceera
20 [Monsgpuszanus cBeTa Brimonnenue MJ13. BoinonHenue pacy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore
T TennoBoe U3JIy4eHUE U €r0 3aKOHbI
21 CIITOBOC M3IYHCHUC N | Brinonuenne M]3, BeInoaHeHNe PacUETOB U BHIIONHEHHE OTYETA 110
Cro 3aKOHbI nabopaTopHoi padboTe
K KBanToBas npupoaa u3inydeHus.
22 BAHTOBAI IPUPOAA | By ironHenme N/13. BeinoaHeHre pacuy€ToB U BBIOJIHEHUE OTYETA 10
M3y CHIA. nabopaTopHoi paboTe
I [Tnanerapnas monens atroma bopa-Pesepdopna
23 HaHETapH;’I MOZICIb | Brinonnenue N/13. BeinoaHeHre pacuy€ToB U BBIOJIHEHUE OTYETA 10
atoma Bopa-Pesepopna nabopaTopHoi paboTe
DIeMEHTHI KBAHTOBOH | DIEMEHTHI KBAHTOBOM MexaHuku. Y paBHenue [lpeaunrepa
24 | MexaHMKH. YpaBHEHHE Brimmonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
Ipeauurepa nabopaTopHoi pabote
3 . DNEeMEHTHI SepHON (PU3UKH
25 JICMCHTBI ATICPHOU Brimmonnenue NJ13. BoimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110

bu3uKn

nabopaTopHoi paboTe




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATHHI, HA KOTOPBIX
JTaeTCsl OCHOBHOM CUCTEMAaTHU3UPOBAaHHBINA MaTepua, 1a00paTOPHbBIX U MPAKTUUECKUX 3aHATHI,
IpeJoJiaraloliuX 3aKkperuieHne U3y4eHHOro Matepraia U GopMUpOBaHUE, Y 00yJaroIuXcsl, HEOOXOUMBIX
3HaHWH, yMEHUW U HaBbIKOB. KpoMe TOro, BaKHEHIINM ATAllOM U3y4EHHUs TUCUUILINHBI SBISETCS
camocTosTeNbHas padoTa 00y4arOIIUXCS C UCIIOIb30BAHUEM BCEX CPEACTB U BOZMOKHOCTEH COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.

B 06beM camocTosTeNnbHOM paboThI 110 TUCHUIUIMHE BKIIIOUAETCS ClIEAyIoIee:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a510roM yCHenHOro OCBOEGHUS ATON AUCHUILIIMHBI SBJSETCS 00s13aTENbHOE TOCEIICHHE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpucrtynas K U3y4eHHUIO TUCIUIUTMHBI, HEOOXOIMMO B TIEPBYIO OYepelb O3HAKOMHUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JUCITUTUIMHBI 00YYIarOIUMCsT HE00X0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexomenioBanHbie B PITJ] nctoununku;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, Ucmoiib3ys MaTepuansl @OC, 1ubo rpynmnosbie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTecTaluu.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, He MPOLIEAIINE aTTECTALUIO N0 IpaUKy ceccud,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OneHOYHBbIE MAaTePHAJIbI VI IPOBEICHUs TEKYLIEr0 KOHTPOJIS YCIIeBAaeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Moyist) KOMITETEHLIH CcpeacTBa

Kunematuka moctynarejapbHOrO0 H VYCTHBIN OIIpPOC, TECTHI
1 ym OIIK-1.1, OTIK-1.2, VK-1.1 poc, ’
BpAIIATEJIbHOTO JBUKECHUS penieHne 3aaa4y

2 JInHamMuKa nocTynareIbHOro U OIK-1.1. VK-1.1. OMIK-1.2 Y CTHBIN ONPOC, TECTHI,
BpPaIaTeIbHOI0 IBUKEHUS e o ) pelienue 3aaa4

3 |Pa6ora, MowHOCTS U SHEpTHAL. OITK-1.1, VK-1.1, OTTK-1.2 | CTHEIH onpoc, TecTL,
peI_HCHI/IC 3a1a4

M XAHUKA BpalllaTCIIbHOTI™ BUXCHUA THBIﬁ I1 TCCThI
N PATIATCIEHOTO ABIDKE OITK-1.1, VK-1.1, ONIK-1.2 |~€ OHPpOC, TCCTEL,
TBCpI[OFO TCJIA. peI_HCHI/IC 3a1a4

5 | ®usuxa koneGanmit  BoH. OITK-1.1, VK-1.1, OTTK-1.2 | CTHEIH onpoc, TecTsL,
peI_HCHI/Ie 3a1a4

6 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM OITK-1.1, VK-1.1, OITK-1.2 Y CTHBIN 0IpocC, TECTHI,
TEOPUH penieHus 3a1a4y

7 | OCHOBBI TEPMOAMHAMUKHI OIIK-1.1, YK-1.1, OIIK-1.2 Y CTHEIA 01IpOC, TECTEL,
pelreHue 3aaa4




8 Craructuueckas ¢pusuka. SBieHus OITK-1.1, VK-1.1, OITK-1.2 VY cTHBINM ONpoc, TECTHI,
TepeHoca. pelreHue 3aaa4
g |PHIMIECKHE OCHOBDI MEXAHMKH. OIK-1.1, OTIK-1.2, VK-1.1 | Tecruposanue.
MounekynspHas GU3HKa U TEPMOIMHAMHKA
10 DNEeKTpOoCTaTUKA. DIIEKTPUUECKOE T0JIE B OIK-1.1, VK-1.1, OTTK-1.2 VYcTHbIM onpoc, TECTHI,
BaKyyMe. pelieHus 3aaaq
11 DnekrpoctaTuka. [I[poBoHUKY 1 OITK-1.1, OIK-1.2, VK-1.1 Y CTHBIN onpocC, TECTHI,
JVDJICKTPUKHU B DJIGKTPUIECKOM TIOJIE. pelieHue 3aaa4
12 |Tocrosmmelii ToK OIK-1.1, VK-1.1, OIK-1.2 | > STHEIH Opoc, TecTs,
pelieHus 3aaaq
13 [MarauTHOE MoJje B BaKyyMe. OIIK-1.1, YK-1.1, OIIK-1.2 Y CTHBII OPOC, TECTEL,
pelieHus 3a1aq
14 JleiicTBe MArHUTHOT'O I10JIS Ha OIK-1.1, YK-1.1, OTIK-1.2 Y CTHBIN OMPOC, TECTHI,
JBUOKYIIMECS 3apsi/ibl U TOKH. pelIeHus 3a1a9
15 |MarauTHbIC CBOMCTBA BEIICCTBA. OIIK-1.1, OIIK-1.2, YK-1.1 YCTHEIA 01IPOC, TECTEL,
pelIeHus 3a1a9
16 | DnekTpomMarHuTHAS WHIYKIIUS OIIK-1.1, OIIK-1.2, YK-1.1 ¥ CTHBII ONPOC, TECTEL,
pellIeHus 3a1a9
17 OcHoBBI TeOpun MakcBeia st OIK-1.1, VK-1.1, OITK-1.2 YCTHBIN Onpoc, TECTHI,
3JIEKTPOMArHUTHOTO ITOJIS pelleHus 3a1a9
18 |HHuTepdepennus cpera OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIH ONIPOC, TECTEL,
pelieHue 3aaa4
19 [Audpakuus cBeta OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIH ONIOC, TECTEL,
pelieHue 3aaa4
20 |Ilonspuzanus cBeTa OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIH OIIOC, TECTEL,
pelieHue 3aaa4
21 |TemnoBoe U3TyUYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, OIIK-1.2 YCTHEIH ONIOC, TECTEL,
pelieHue 3aaa4
22 |KBaHTOBas IpHUPOJIa U3ITYICHHS. OIIK-1.1, OIIK-1.2, YK-1.1 ¥ CTHBII ONPOC, TECTEL,
pelieHue 3aaa4
23 [Tnanerapnas moaens atroma bopa- OIK-1.1, VK-1.1, OITK-1.2 Y CTHBIN Ompoc, TECTHI,
Pesepdopna pelieHue 3aaa4
24 DneMeHTHl KBAHTOBOW MEXaHUKH. OIK-1.1, VK-1.1, OITK-1.2 Y CTHBIN Ompoc, TECTHI,
VYpasuenne [lpeaunrepa pelieHue 3aaa4
25 |DneMeHTHI siepHOl QU3UKH OIIK-1.1, YK-1.1, OIIK-1.2 ¥ CTHBII ONPOC, TECTEL,
pelieHue 3aaa4
26 | Dxsamen OIIK-1.1, OIIK-1.2, YK-1.1, T
3aMeEH. VK-1.2, VK-2.4 €CTHpPOBaHHE

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

Jlnist mpoBepKu CPOPMHUPOBAHHOCTH MHAMKaTOpa gocTiwxkeHus komnerenuu OITK-1.1, OIIK-1.2,
VYK-1.1, YK-1.2, YK-2.4 .
1. Ilyns 1eTUT TOPU30OHTAIBHO U NOMAJAET B 1IAP, 3aKPEIIJICHHBIN HA HEBECOMOM ECTKOM CTEPIKHE,
U 3acTpeBaeT B HeM. Macca nmynu B 1000 pa3 MeHbIe Macchl mapa. PaccTtosiHie oT ieHTpa mapa 0 TOUKH
nozaseca |=1 m. Haiitu ckopocTh mynu, ecim cTepKeHb OTKIOHMIICS Ha 30°.
2.IToxn nevictBueM kacatenbHol cunel 10 H, MaxoBuk ocranaBnuBaetcs, caenas 20 000poToB.
MaxoBHK cuuTaTh OJHOPOJHBIM JUCKOM. Pannyc nucka

R=20 cm, macca m=2 kr. HaiiTu HayaipHyI0 4acTOTY BpallleHUs.
3. O6pyu Maccoii 2 kr u paguycom 20 cM BparmiaeTcs 1o 3akony ¢=t3 -5t2+6t-2. Haiitu MOMeHTBI

cubl uepe3 lc, 2 ¢ u 4 ¢ mocne Havyana BpamieHuss. OTBETUTh YCKOPSIONIUE WIIA TOPMO3SIIIHE STH MOMEHTHI.
MonekynsipHasi Gu3MKa U TEPMOJMHAMHKA
4.0npenenuTh yIeNbHYIO TEIIOEMKOCTH ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.



5.I1pu n30TepMUYECKOM pacIupeHun 00beM raza ypenuuuics B 3 pa3a. Ha ckonbko u3aMeHMIOCh
JaBJICHHE, €CIU HadalbHOe naBjaeHue obu10 420 klla?

6.1Ipu Y® obmydeHnn 1ByXaTOMHOTO rasa nasienue yBenunamiiock co 100 kIla mo 150 xITa. Kakas
JIOJISl MOJIEKYJI Ta3a pacranach?

7. Ilpn agnabaTHOM C)KaTHU 2 MOJIeH KHCIIopoJa Oblia coepieHa padora 415,5 [x. Bo ckonbko
pa3 yBenn4wioch aaBieHue raza? Koneunas temmneparypa 300 K.

DIEKTPUUECTBO U MAarHETU3M

8.Yetnipe 3apsaaa q1=02=2 uKu, q3=04=4 uKn mHaxoasTcs B BepImHax KBajpara co CTopoHoi a=10
cM. Haiitu HanpspKeHHOCTh U OTEHIUAI AJIEKTPUYECKOro Mo B LIEHTPE KBaapaTa.

9. Yetnipe 3apsaa q1=02=2 uKun, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBajapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh UM MOTEHIUAI AJIEKTPUYECKOTO OIS B Cepe/InHe CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uKn HaxoasTcs B BepIIrHaX KBajpara cO CTOPOHOM
a=10 cm. HaiiTi HanpspKeHHOCTh Y TOTEHITHAN SJICKTPUYECKOTO OISl B CEPEIMHE CTOPOHBI 2-3.

11.[IBa Bo3nymHbix KoHaeHcatopa Cl= C2=6 Mx® coeMHEHBI OCJIEI0OBATEIBHO U 3aPSKEHBI 10
pasnoctu norenuuaigoB U=100 B. Ha ckoibko U3BMEHUTCS SHEPTHsl CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJICHCATOPbI OT UICTOYHHKA, MEXKAY TUIACTUHAMU MEPBOTr0 KOHAEHCATOpa BBECTH IUAIEKTPUK C JH-
AJICKTPUUYECKON TPOHUIIAEMOCTHIO £€=57

12.BonbdpamoBas ciupains sekTpudeckoit mamnouku mnpu t=20°C umeer conpotusienue R=35,8
Owm. KakoBa Oyzaer Temneparypa t2 HUTH JaMIIOYKH, €CTIU MPU BKIFOUEHUH B ceTh ¢ HanpsbkeHrnem U=120 B
no HUTH uaet Tok 1=0,33 A? Temneparypuslii ko3 duiment conporupnenus Boabdpama a=4,6-10-3 K-1.

13.B ueHTpe KkBaJipaTHOM paMKHU ¢ TOKOM MarHuTHast uHAYKIus pasHa 0,1 mTin. Halitu Benuuuny
TOKa B MPOBOJIC PaMKH, eciiu e€ mepumeTp paBeH 40 cMm.

14.113 meaHOTO TIpOBO/Ia ceueHrueM S=1 MM2 cenanu Kojblo JiuHo# 1=251,3 cM 1 moaKIrounim K
MCTOYHHKY TOKa ¢ HanpspbkenneMm U=240 B. HaiiTu MarHuTHY10 MHAYKIUIO B LIEHTPE KOJIBIIA.

15.Yepe3s kaTymiKy, MHIYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIOUTUICS CO BPEMEHEM T10
3akony 1=10sin(wt), rae 10=5 A, ®=2x/T u T=0,02 c. Haiitu 3aBucUMOCTb OT BpeMeHH  3.11.C.
CaAaMOMH/IYKIIMH €1, BOSHUKAIOIICH B KaTYIIKe ¥ MUHUMAJIbHOE 3HAUYCHHE ITOH 3.7.C. imin.

BosiHoBas onTuka

17.B omnbrte FOHra oTBEpCTHS OCBEIATNCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue mexxay orBepctusiMu 0=1MM, pacCTOsIHUE OT OTBEPCTHIA 10 dKpaHa 2,5 M. Haiitu
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mkm. Kakyro pa3HOCTb JJTHH BOJTH AL MOKET
pa3pemuTh Ta pemerka B 006aacTi cuHux Jiyuedl (A=400HM) B clieKTpe TpeThero NopsaKa, €ciy MrupruHa
pemieTku a=2,5cm?

OCHOBBI KBAHTOBOW U aTOMHOM (pU3UKU

19. Kakoii 1iuHe BOJHBI COOTBETCTBYET MAaKCHMYM M3JIYy4E€HHUS MOBEPXHOCTH MAXOTHOW 3eMJIU ITPU
ee Temneparype t=27°C?

20. ITpu qyurenbHOM 00IydeHUH cepeOpsHOM MJIACTUHKHM CBETOM OHa MpHOoOpeTaeT noteHnuan 3,3
B. Haiftu nuHy BOJHBI ¥ DHEPTHUIO MaJalomuX (OTOHOB, K KAKOMY IMAa30Hy OTHOCHUTCS JJTMH BOJH
OTHOCHUTCSI 3TO U3TyueHue?

21. Onpenenure nepuoabl BpallleHUs 3JIEKTPOHA Ha MEepPBbIX Tpex bopoBckux opourax.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJTHbIC 3HAHUS 110 BCEM pa3JienaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOW U JONOJHUTENIBHOM JINTEPATYPHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /111 BBIOOpa METOAUKHU BbIIOJHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKIX/Ta00PaTOPHBIX 3aHATUSAX, AaKTUBHO yJacTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJIHUTEIBLHOM JINTEPATypPhl, PEKOMEHI0BAHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSAX, YIaCTHUE B IPYIIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHU




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHHOJIOTUH, CTUIIUCTUYCCKOC U JIOTHUCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILITNHBI, YMEHUE €0 UCTI0Ih30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/Iﬁ

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBETa (BBIIOJHEHUS MUCbMEHHON paboOThI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUH YpOBEHb C(POPMHPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluU 00yJaroIuXcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. MarepuanbHas Touka. KunemaTnueckne XapakTepUCTUKH: TPAEKTOPUS, IIyTh, IEPEMEILICHUE,
CKOPOCTb M YCKOPEHUE; ONPEACIECHUE U CBsI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEUIEHHOE JIBUYKEHUE.
2. PaBHOIIEpeMEHHOE IBUXKEHHE, IPUMEDP — ABMXKEHHE Tella, OPOIIEHHOT0 MO/ YTJIOM K TOPU30HTY.

O 03N LN b~ W

. Kunemaruka BpamareiabHOro JBUKEHHUs. BEKTOPBI yriI0BOM CKOPOCTH U yCKOPEHMUS.

. YTI10BbIE KHHEMAaTUYECKUE XapAKTEPUCTHKU U UX CBA3b C TMHEUHBIMHU.

. IIpuHIMI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. I[Moctynatsl. [IpeobpazoBanue BpeMeHH U KOOpaAUHATHI. VIHTepBal.

. Onementsl CTO. ITocTynaTsl. PenITHBUCTCKUI UMITYJIBC, PEISTUBUCTCKAS DHEPTHSL.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Touku. (3akoHsl HploTOHA).

. Bupl cuit: BCEeMMpPHOTO TATOTEHHUS, TSKECTU. JIBH)KEHNE IO AEUCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroctu, e€ npupoja u pacuét. Moayns FOunra. [edopmaruu. luarpamma HanpsiKeHHsI

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEHUs: UMITyJbca. [1onHbINH MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.




13. 3akoH coxpaHeHUs UMITyJIbca. Y ap. Pacuér ckopocTeit Ten npu 1eHTpaibHOM abCOTIOTHO
YIPYrOM yaape.

14. Pa6ota. PaboTa mepemeHHOM CHIIBI. MOIITHOCTB.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI X paboTa. [loTeHmanbpHas SHEprusl.

16. Kunetnueckas sHeprus. [loiHas sHEprus, 3aK0H COXpaHEHUS SHEPTUU.

17. Bpamenue tBepaoro tena. [lonsitue MmomenTa cuiibl. OCHOBHOE ypaBHEHUE TUHAMUKHU
BpalIaTeJIbHOTO JIBU)KECHHUSL.

18. MoMeHT uHeplLuH, ONpeIeTICHUE U IPUMEP pacueTa g OJHOPOAHBIX Tel. Teopema llteitnepa-
['tolirenca.

19. MomeHT umIyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA [IPU BPAIIEHUU TBEPAOIO TeNa.

20. Pabora npu BpaiieHuu TBepaoro tena. Kunernyeckast 3Heprus Bpallaroniero teia.

21. Lentp macc, onpezenenue. LleHTp Macc kKak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (ITOTeHIIMAIbHAs
SHEPTUsl CHIIbI TSHDKECTH CUCTEMbI MaTEPHAIbHBIX TOUYEK U MOMEHT CHUJI TSKECTH).

22. U neanbHbIi Ta3, mapaMeTphl UealibHOTO Ta3a. 3akoH ABoraapo u Knanelipona-Meneneesa.
N3onporieccel.

23. CpenHee 4MCIO CTOJKHOBEHUH MOJIEKYJI, CpeHSs AJIMHA CBOOOIHOTO mpoodera.

24. SIsnenus neperoca. Aubdysusa. Koapdbumment nuddy3un.

25. Slenenus nepenoca. TemnonpoBoaHocTh. KoadduiimeHT TenaonpoBoIHOCTH.

26. SIBnenus neperoca. Bsaskocts. Koadduiment Ba3kocTu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanumispHele sIBICHUS.

28. CpenHsst SHEprUsi MOJIEKYJIbI HI€ATbHOTO Ta3a, cTeneHu cBo0oabl. Teopema bonbsiiMana o
pacrnepeesIeHny YHEPTUH 110 CTETIEHSIM CBOOO/IbI.

29. BayTpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOIMHAMUKH.

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

31. Annabaruueckuii mporecc, ypaBHeHue, kodddumuent [lyaccona.

32. Tennossle MamuHbl. Bropoe Hauano TepmoarHamMuku. [IpuHIMn paboThl TEMIOBBIX MAILUH.

33. Hukn Kapno, K11 3TOro mukia.

34. IlonsTue 06 0OpaTUMbIX U HEOOpaTUMBIX Iponeccax. JuTponus. Hepasenctso Kiaysuyca. K
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HanpspkeHHOCTD 31€KTpOCcTaTUUeCKOro nojs. [IpuHiun cyneprno3nuuu asis
BEKTOPA HAIPSLDKEHHOCTH 1oJIsl. JIMHUM BEKTOpa HaNPsHKEHHOCTH.

36. PabGota cun anexktpocraTudeckoro moss. Teopema o HMPKYISILIUKY BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepno3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX/1y HAPSDKEHHOCTBIO DJIEKTPOCTATUYECKOTO TIOJISI U TIOTEHITAATIOM.
OKBUINOTEHLIMATbHbIE TTOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSKEHHOCTU. DIIeKTpocTaThudeckas Teopema ["aycca.

40. IlonspHble 1 HETIONSPHBIE AUAIEKTPUKU. J(nasiekTpudeckas MpOHUIIAEMOCTb U
BOCITPUUMYHUBOCT.

41. BekTop mosisipu3aiyy ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronnextpukd. [Ipsmoii u oOpaTHbIN mbe30dPdexT. [IpuMeHeHne mbe30IeKTPHKOB B
TEXHHKE.

43. IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM MOJ€. DIEKTpocTaTUUecKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBoaHuKa. [Inockuit konnencarop. Lununapuyeckuii u chepudeckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

46. DHeprus CUCTEMBI 3apsA0B. DHEPTHs 3aPsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. DHeprus 3eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTHH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [ImoTHOCTE ToKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH OMa i1 yJacTKa IEMu.
ConpoTusienue NpoBoAHUKOB. 3akoH Oma B muddepeHnmnansHoi Gpopme.

50. PaGota u momtHOCTH TOKa. 3akoH [[xxoyms — Jlenna. 3akon Jxoymns — Jlenna B
muddepeHranbHoM Gopme.

51. 3akon Oma 151 HEOAHOPOJHOTO Y4acTKa LIENU U 3aMKHYTOH LIETH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuns



MAar"duTHOI'O I10JI4.

54

. 3akoH buo — CaBapa — Jlamutaca u 4acTHbIE ClIydau €ro NpUMeHEHUsl. JINHUU MarHUTHOU

HHAYKIUU.

55

56.
57.

58

59.
60.

61

62.
63.
64.

65

66.
67.
68.
69.
70.

71

72.
73.
74.
75.
76.

BoJIHOU. B
77

. Hupkynsius BEKTOpa MarHUTHON MHAYKIMHU. 3aKOH MOJHOTO TOKA (TeopeMa O HUPKYJISALNN).
MarsuTHO€e noJje CoJeHOUAa U TOPOUIA.

3akoH Amrepa.

. Cuna JlopeHiia.

JIBrKeHre 3apsyKEHHBIX YaCTULl B MATHUTHOM TIOJIE.

Dddexr Xomna.

. KoHTYp ¢ TOKOM B MarHuTHOM HOJIE.

PaGora, coBepiraemas rpu nepemMeIieHny IpoBOAHUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
Teopema ["aycca aJist TOTOKa MArHUTHON MHYKIIMH.

MaruuTHbIE CBOMCTBA BelecTBa. [ unoreza Ammnepa. Bektrop HamMarHu4rBaHusl.

. HanpsikeHHOCTh MarHUTHOrO MoJisi. MarHuTHasi POHULAEMOCTh U BOCIPUMMYHUBOCTb.
MarsHuTHblE MOMEHTBI aTOMOB U MOJIEKYIL.

JlnaMarHeTUKH U napaMarHeTHKH.

®eppoMarHeTUKU, UX CBOMCTBA U IPUMEHEHUE.

SIBneHue ANEeKTPOMArHUTHOM MHAYKIMU. 3akoH uHaykuuu dapanes. [lpasuno Jlenua.
SABnenue camonHAyKIMU. MHAYKTUBHOCTS IPOBOAHUKA. IHIYKTUBHOCTD COJICHOUIA.

. SIBnenue B3aumHo# unaykuu. Toku @yko. Tpanchopmatop.

DHeprusi MarHuTHOTO MOJISI.

Buxpesoe anexrpuueckoe nosie. [lepsoe ypaBHenue Makcseia.

Toxk cmemenusi. Bropoe ypaBuenne Makcgeiia.

ITonnas cucrema ypaBHeHu MakcBeia.

DNEeKTPOMarHuTHBIE BOJIHBI U UX CBOMCTBA. DHEPIHsl, IEPEHOCUMAS SJIEKTPOMArHUTHOM
extop YmoBa — [loitHTHHTA.

. KorepenTnsie BomHbl. OnTuueckas AJIMHA IMyTH U ONITUYECKAsi pa3HOCTh X0/a BOJIH. Y CJIIOBUE

MaKCHUMyMa i MUHUMYyMa HHTepEPEHIINH.

78.
79.
80.
81.
82.
83.
&4.
85.
86.
87.
88.
&9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Mertoap! HabmoaeHus naTephepenHn. MaTepdepeHnns B TOHKUAX IJICHKAX.
Kompna Herotona. [IpuMenenue naTepdepeHIINN CBETA.
[Mpunuun [tolirenca — @penens. 30Hb1 OpeHens.
Judpakius Ha KpyrioM OTBEPCTUH U TUCKE.
Hudpaxus Opaynrodepa Ha ogHOHN 1€, TUPPAKIIMOHHAS PELIETKA.
Jlucniepcus M pa3zpeniaronas CiocCOOHOCTh ONTUYECKUX MTPHUOOPOB.
EcTecTBeHHbII 1 ONSIpU30BaHHBIN cBET. 3akoH Maittoca.
[Tongpuzanus npu oTpaxeHUH U IpeaomiieHuH. 3akoH bproctepa.
JBoiiHoe myuenpenomiieHue. [lonsipu3zanmonHbie yCTponcTBa.
TenoBoe n3yuyeHue 1 ero XapakTepucTUKu. AOCOIIOTHO YepHoe Teno. 3akoH Kupxroda.
3akonbl Cteana — bonpimana u Buna.
®opmyna Panes — [lxxunca. «YnbTpaduoneroBasy karactpoda.
®opmyina [Linanka.
OnTryueckasi TUPOMETPHUSL.
Buemnuit potoagdext u ero 3akoHbl. YpaBHeHHE DUHIITEHHA.
Macca u umnynsc gotoHa. JlaBieHue cBeTa.
Dpdext Komnrona. KopnyckysasipHo — BOITHOBOI Tyaliu3M.
Mopens aroma Tomcona u Pesepdopna.
CnekTp atoma BOAOPOA.
Teopus bopa.
Bonnogsie cBoiicTBa Mmukpodactuil. ®opmyna ae-bpoiins. dudpakims 37eKTPOHOB.
[Tpunnun HeonpenenenHocrel I'eiizendOepra.

100. BotHoBast pyHK1Ms U ee cBoicTBa. Y paBHenue Llpenunrepa.

10
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7.4.2. [lpakTrueckue 3aaHus JUIsl IPOBEICHUS MPOMEKYTOUYHON aTTECTAIINN O0YJArOIITIXCSI

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 CpellHee YCKOPEHHE Tea 3a MePBYIO,
BTOPYIO U TPETHIO CEKYH/IbI €T0 ABUKECHUS.

2. C 6amrau BbicoTON h =25 M ropu30oHTaILHO OPOIIICH KaMEHb CO CKOPOCThIO VX =15 M/c.
Kakoe Bpems t kamenb Oyzet B nBuxkennn? Ha kakom paccrosiaum | 0T ocHOBaHMs OalliHK OH yIajeT Ha
3eminto? Kakoil yros coCTaBUT TpaeKTOpHUS KaMHs C TOPU30HTOM B TOUKE €T0 MaJCHUS Ha 3eMJII0?

3. KameHb OpoIIeH TOpU30HTAIBLHO CO CKOPOCThIO VX =15 m/c. Halinute HopManbHOE U
TaHTEHIIMAJIbHOE YCKOpPEHHUs KaMHs yepe3 Bpemsi t = 1 ¢ mociie Hayana JIBH>KCHHUS.

4. Koneco, Bpamascs paBHOYCKOPEHHO, TOCTUTIIO yTiioBoi ckopoctu 20 paxa/c uepe3 N=10 06
rocJse Hayana BpauleHus. Haliqure yriioBoe yckopeHue Kouieca.

5. 3aBUCUMOCTbD MPOMJICHHOTO TEJIOM MYTH MO OKPYKHOCTH PauycoM =3 M 3a/1aercs
ypaBaenueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpexnenure 1yt MOMeHTa BpeMeHu t = 1 ¢ nociie Havana
JBUKEHMS YCKOpeHue: 1) HopManbHOE; 2) TaHI€HIMAIbHOE; 3) TIOJIHOE.

6. Teslo CKOJIB3UT 110 HAKIIOHHOM IVIOCKOCTH, COCTABIISAIOLIEN C TOPU30HTOM yroil 45 rpaaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haitagute ko3¢ dunmeHT TpeHus tena o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO CO CKOpOCThIO 10 M/c OpoIieH KaMeHb MacCcoi
m=400 r. mpeneOperasi CONMPOTUBICHUEM BO3/1yXa, ONPEAETUTE JIIsl MOMEHTa BpeMeHu t = 1 ¢ mocne Hauana
JIBUKEHUS: 1) KHHETHUECKYIO DHEPIHIO; 2) MOTEHIUATbHYIO SHEPTHIO.

8. Ilyns maccoit m = 15 r, neTsmas ropu30HTalIbHO cO cKopocThio V =200 m/c monaaaer B
OaTUCTHYCCKUI MasITHUK uinHOHM | = 1 M 1 maccoit M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieiuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrouHoM OAHOPOAHBIN AUCK CKaThIBAETCS O€3 CKOJIbKEHUS C HAKIIOHHOHN TIOCKOCTH,
oOpa3yromieii yroi anbda ¢ ropu3oHTOM. Onpeenure JIMHEeHHOe YCKOPEeHUe a IUCKa.

10. HanummTe ypaBHeHHE TApMOHHYECKOTO KOJIeOaHUsS TOUKH, ecliu ero amrmutyna A = 15 cum,
MaKcHUMaibHas CKOpocTh Kojebmtomieiics Toukun 30 cm/c, HauanpHas daza 10 rpagycos.

11. OnHopoansklit nuck paanycoM R = 20 cM konebiercs 0K0JI0 TOpU30HTAIBHOM OCH,
npoxosiiiei Ha paccrostauu | = 15 cm oT nentpa aucka. Onpenenute nepuos T KojgeOaHuil qucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOAMIYIOCS B 3aKPBITOM cocyze 00beMoM V = 4 11 Ipu TeMiieparype
t1=200 C, narpearot 1o temmneparypsl t2 = 400 C. Haiinute gaBnenus pl u p2 raza g0 u mocmne
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (Ipu HaTHYUH)
KypcoBbie npoekTsl(paboThl) yueOHBIM MJIAHOM HE MPEyCMOTPEHBI.

7.5. Meronudeckue MaTepralibl, ONPEICIISIONINE POIIeIyphl OLICHUBAHMS 3HAHUH, YMEHUH, HABBIKOB U
(uM) ombITa IPOPECCUOHATBHOM NEATETLHOCTH, XapaKTEPU3YIOIIHE dTArbl (OPMHUPOBAHUS KOMITCTCHIIUH

[Tporenypa npoBeacHHS TPOMEKYTOUHOM aTTECTAIIMH U TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
perIaMEHTHPYETCS JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, OIPEACIISIONIMM TOPSIOK OpraHu3aIuy 1
MIPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTeCTAIlMU 00yJIarOIUXCSI.
[pornenypa orieHUBaHUST POPMHUPOBAHUST KOMIIETCHIIUM TPU MPOBEJICHUN TEKYIIET0 KOHTPOJIS TIPUBE/ICHA B
1. 7.3. TunoBbie KOHTPOJIBHBIC 3a/IaHUS MM UHBIC MaTEPHAJIbl TEKYIIIETO KOHTPOJIS IPUBEICHBI B 11. 7.2.
[IpomexxyTouHas aTTecTanus Mo AUCIUILIMHE TPOBOAUTCS B (popme 3auera. MiToroBas aTrecrarus
npoBOIUTCS B (hopMe dK3aMeHa. 3aueT MPOBOAUTCS B PopMe COOSCEIOBaHUS M TECTHPOBAHUS (B TOM YHCIIC
KOMITBIOTEPHOT'0). DK3aMEH MPOBOJUTCS B (hOpME MUCbMEHHOTO KOHTPOJIBLHOTO 3a1aHus (B TOM YHCIIC
KOMIIBIOTEPHOTO).

7.6. Kputepuu onieHuBaHUs c(hOPMUPOBAHHOCTH KOMITETEHIIMN TIPU MPOBEICHUH IPOMEKYTOUHOU
aTTecTaluu

YDOBCHB OCBOCHU M OLICHKA

Kpurepan Orenka O1enka
«HEYIOBIICTBOPHUTEND | «ymoBieTBopuTenbH | OLieHKa «XOopouio» O11eHKa «OTINYHOY
OLICHUBAHMUS
HO» o»
«HE 3aYTEHOY «3a4TEHOY




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMCHHA OO0yvarommiicst He MIPAKTUIECKHIX MaTepuaa. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu ITpu oTBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylLIaKIINe JOTUKY | HapyLIEHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1ay.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHUS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIIMN, 3aKPEIUICHHBIX 3a
JTUCIUIIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(MEeTUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CIIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.

Or11eHKa «XOPOIIO»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apruMEeTHUUECKOe HAaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yI0BIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU CPeIHee apuMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTEIIbHOY/ «HE 3a4T€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOEe U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHre JUCHUILIMHBI (MOXYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl PKIEMILIAPOB/ICKTp
oHHbIH agpec Ib6C
OcHoBHas JIuTEpPaTYpa
Craponyomnesa I'. 1., Xamenko A. A., Kypc nekuuii mo ¢puszuke. MexaHuka,

1 |Monexynspras bu3nKa, TepMOAMHAMHUKA. DICKTPUYECTBO U MArHETH3M, https://www.iprbooks
CraBpornosb: CTaBpOnoJIbCKUH TOCYIapCTBEHHBIN arpapHbIil YHUBEPCHUTET, hop.ru/76115.html
2017
Npanos A. E., IBanoB C. A., Mexanuka. MonexkyisipHas pu3nuka u

2 150
tepmoiuHamuka, M.: Knopyc, 2012
lNonosun 1O. M., JIsmenxo 0. I1., Xonoaunuu B. H., [Tonukapnos B. M.,

3 Oo6mas ¢pusnka. MonekymsapHas pusuka u TepMoIuHaMuKa. ATOMHas, http://www.iprbooksh
KBaHTOBasl U siiepHast pusuka. Ousuka TBEpaOro Tena, Tambos: TamOoBCKUit op.ru/63881.html
rocyiapcTBeHHbIN TexHndyeckuili ynusepcurer, 9bC ACB, 2013

4 Kuwm /1. Y., Maxpo W. I'., JIeut [I. U., ®usuka. Mexanuka. Kypc sexiuii ¢ https://e.lanbook.com
npuMepamu penrenus 3aaad, Cankr-IlerepOypr: Jlans, 2021 /book/163396

JonoJHuTeIbHAS JUTEPaTYpa
Cxnaposa E. A., Cemkuna JI. 1., Ky3ueuos C. I/I.,. Kypc JIEKLHH 110 ¢busuke. http://www.iprbooksh
1 [Monekynsapuas ¢usuka. Tepmoaunamuka, Tomck: ToMckuii
. op.ru/83966.html
MOJIMTEXHUYECKHUI yHuBepcurert, 2017
Kocuos B. B., Crankosa E. H., bobposckuii A. I1., JlabopaTopHblii
MIPAKTUKYM C UCIIOJIb30BAHUEM BUPTYAIBHBIX CTEHIOB 10 TUCITUTUIHHE htto:// inrbooksh
2 |«Duszukay. Paznen «MonekymnsipHas Gpusnka u TepMoauHaMuKa», CaHKT- p: 1P
o N N op.ru/17897.html
[TetepOypr: Poccuiickuii roCyapCTBEHHBIN THIPOMETEOPOIOTUIECKUN
yHHBepcuteT, 2013
Hy6posckuii B. T'., Xapnamos I'. B., Mexanuka, TepMoiMHAMUKA U
MoOJIeKYJIsIpHast (pU3vKa: COOPHHK 3a/1a4 ¥ IIPUMEPHI UX PEIICHUS, http://www.iprbooksh

3 . . o
Hosocubupck: HoBocuOMpcKkHii rocy1apCcTBEHHBINA TEXHUISCKUIT op.ru/91733.html
yHHUBepcuteT, 2015

4 Tpynos I'. M., O0mas ¢u3suka. JlonoJHUTENbHBIE MaTEPHAIIBI JIJIS o5
camocTositesbHOM paboTel, CankT-IlerepOypr: Jlanp, 2019

5 Kanamuukos H. I1., MypaseB-Cmupros C. C., O6mias ¢usuka. COOpHHK https://e.lanbook.com
3aJJaHUi ¥ PYKOBOJICTBO K pemieHuto 3a1a4d, Cankr-IletepOypr: Jlans, 2020 /book/130574

YueOHO-MeToANYeCKas JUTEPATYPa
Monyanos B. B., HyTI:IJH/IH B. A., ®u3uka. MeTouka penieHui http://www.iprbooksh
1 [xoHTponbHBIX 3a1aHul MO (PU3MKE 7S CTYAEHTOB-3a04HUKOB. U.2, Camapa:

Camapckuii rocynapcTBeHHbIN TexHnueckuit yausepcutet, ObC ACB, 2016

op.ru/91131.html

Obyuaromuecs u3 yucia uHBaIU0B 1 ul ¢ OB3 o0ecnieunBaroTcs meyaTHBIMU U (MJITH)
3EKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcamu B popMax, aAanTUPOBAHHBIX K OTPaHUYECHUSIM UX
3J10POBB.

8.2. Ilepeuens pecypcoB nHMOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHEeT», HEOOXOIUMBIX JIJIS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

HaunmenoBanue pecypca cetn «/IHTEpHET»

DIIEKTPOHHBIN aJpec pecypca

BuptyanbHble S5KCIEpUMEHTHI

https://www.youtube.com/c/NR
NUMEPhI/playlists?
view=50&sort=dd&shelf _id=7
http://www.all-fizika.com/

Bcest pusuka

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




8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DNEeKTpOHHBIN afpec pecypca

Cuctema aucranimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p

lus/
DJIeKTPOHHO-OMOIMOTEYHAs CUCTEMa u3aareapcTBa ""Jlanp" https://e.lanbook.com/
WuTepHeT-TpeHaxepsl B chepe oOpazoBaHus http://www.i-exam. ru
DIeKTPOHHO-6MGIHOTEeuHAs cucTeMa n3iaTenberpa "FOPAUT" https://www.biblio-online.ru/
DJIeKTpOHHO-0MOIMOTEYHAs cucTeMa u3aareianpcrsa " IPRsmart” http://www.iprbookshop.ru/

DneKTpOHHO-0MOIMOTEUHas cucTeMa u3artenbersa "KoHCcynbTanT

cTyjeHTa"

https://www.studentlibrary.ru/

Hayunas snekrponnas 6ubimoteka eLIBRARY.RU

https://www.elibrary.ru/

®enepanbHblil 00pa3zoBarenbHbIi nopTan "Exnnoe okHO gocTymna K

o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OnOIMOTEKA

www.rsl.ru

EquHbIi 57€KTPOHHBINA pecype yueOHO-METOINYECKON JTUTEPATYPHI

CIIGIACY

www.spbgasu.ru

bubnmnoreka nmo EcrectBeHHbIM HaykaMm Poccuiickoil Akagemun Hayk

(PAH)

www.ras.ru

XKypnans! uznarensctsa Sage. B HacTosiee Bpemst JOCTYITHBI CTaThU U3
320 xypHasioB 110 36 peIMETHBIM pyOpHUKaM: T'yMaHUTapHbIE U
00IIeCTBEHHBIE HAYKH, HHPOPMATHUKA, HHKCHEPHBIE TUCIIUILIIHHEI,

HKOHOMHKA, 3JI0POBBE U 00pa30BaHHUE.

www.sagepublications.com

Ob6pazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

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

8.4. [lepeuenb MHPOPMAILIMOHHBIX TEXHOJIIOTUH, UCIIOIb3YEMbIX IIPU OCYILLECTBICHUH 00pa30BaTEIILHOTIO
npoliecca 1o AUCHUILIMHE, BKIK0Yas IepedeHb JIMIEH3UOHHOTO U CBOOOHO pacpOCTPaHIEMOro

MPOTrpaMMHOTO 00ecTieueHus

HaunmenoBaunue

Crioco6 pacripocTpaHeHUs
(JIMLIEH3MOHHOE WJIM CBOOOIHO
pacpocTpaHseMoe)

LibreOffice

CB0OOJTHO pacrpocTpaHsieMoe

8.5. MarepuanbHO-TeXHUYECKOe o0ecrieueHNe TUCIIUITITMHbI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U OMENIEHUH JUIsl CaMOCTOSITENbHON pabOThI

HaumeHnoBaHue y4eOHBIX ayAUTOPHH U
MOMEIIEHUH 1151 CaMOCTOATENbHOM paboThI

OcHalieHHOCTh 000pPYJ0BAaHUEM U TEXHUUECKUMHU
CpeACcTBaMu 00y4YeHuUs

40. YyeOHble ayJUTOPUU /IS IPOBECHUS
JEKIIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JIEKIMOHHOTO TUIA, KOMIUJIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IEpCOHANBHBIN KOMITBIOTED,
MYJbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol mebenH,
noakroueHne k kommnsiorepHoit cetn CIIGIACY,
BbIXOJ1 B MIHTEpHET

40. YyeOHble ayJUTOPUU JIIs IPOBEICHUS
NPaKTUYECKHUX 3aHSITUH, TPYIIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIbTAIUN, TEKYIIIETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTAIlNN

KoMIuiekt MyinbTUMeTMiHHOTO 000py10BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIbTUMEUINHBIN
MIPOEKTOP, FKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
y4eOHOI MeOemnH, MOJIKII0YEHUE K KOMITBIOTEPHON
cetu CIIGI'ACY, Bbixon B MHTEpHET




40. YueOHble ayIUTOPHUH AT IPOBEACHHUS
71a00paTOPHBIX pabOT

nabopaTopus OOIIeH U CTPOUTEIIBHON (PU3UKH
2-s KpacHoapwmeiickas yi. 1.4

Ayn. 318

Omnpenenenue odObeMa IUIUHAPA IIPU TOMOIIN
IITAHTEHITUPKYJIS (IITAHTCHIIUPKYJIIB); Y CTAaHOBKA JUIS
WCCIIEIOBAHMS 3aBUCUMOCTH TIeproa Koaebanui
MaTEMaTHYECKOTr0 MasTHUKA OT €ro JTUHBI U
orpesieNieHUue YCKOPEHUS CBOOOIHOTO MaCHHS:
MastHuk

YcTaHOBKa /ISl MCCIIEAOBAHUS 3aBUCHMOCTH TIEpHO/1a
KoJeOaHUi MAaTeMAaTHYECKOTO MAsITHUKA OT €T0 JIJTMHBI
U ompesieliecHUue YCKOPEHUs CBOOOIHOTO TaCHHS,
YcTaHoBKa 715 ONpeieTIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHusl 10 Nepruoay KojiebaHU MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJIsl U3y4eHUs (PHU3HUUECKOTro
MasiTHUKA; Y CTAaHOBKA JJISl ONIPEIeTICHUS] MOMEHTA
WMHEPIMHU Tea M0 MEePUOIy KPYTHIbHBIX KOJIeOaHuM:
YcTaHoBKa 7151 ONpeiesIeHUs] MOMEHTa HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEePIIUU
JIUCKA TI0 MIEPHOY KPYTUIBHBIX KOJIEOaHHIA.
YcTaHoBKa 17151 U3y4EHUSI OCHOBHOTO YPaBHEHHUS
JTUHAMHKHU BPAIlaTeIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEPIIUU
MasiTHUKAa MakcBesuia. Y CTaHOBKa sl ONPEICICHUS
ko3¢ duleHTa BOCCTAHOBIICHUSI CKOPOCTH MPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeICTICHUS

ko3¢ uleHTa BOCCTAHOBIIEHUSI CKOPOCTH MPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeIeICHUS
TEPMHUUYECKOTO KO3 PUIMEHTA JaBICHUS ra3a npu
MTOMOIIIY Ta30BOTO TEPMOMETpA.

YcTaHoBKa 1715 ONIpeieTIeHHs TOBEPXHOCTHOTO
HaTSKEHHSI METOIOM OTphIBA KoJjbIla (MeTo Ao Hym).
YcTaHoBka 71 onpeneneHus kodpuimenta BI3KocTu
xuakoctd MetogoM CTokcay. Y cTaHOBKA st
omnpeaeneHus: KOOPHUIUEHTA BI3KOCTH, JITMHbI
cBoOoHOTO Tipodera u 3¢ppekTUBHOrO TUaMeTpa
MOJIEKYJIBI Ta3a. Y CTaHOBKA JJISl ONIpEeIeTICHUS
Kkoa¢dulreHTa BI3KOCTH BO3AyXa KAMUIISIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHHs YHUBEPCATbHOM
ra3o0BOM MOCTOSIHHOM. Y CTaHOBKA JUISL OIIPEAEIIECHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OTIpe/IeNICHUS] OTHOIICHHUS TETUIOEMKOCTEH BO3TyXa.
Bech mabopatopHbIe 3JIeKTpOHHEIE. Bechl
nabopartopusie 1100




40. YueOHbIC ayTUTOPHUH IJIS POBEIACHUS
71a00paTOPHBIX pabOT

nabopaTopus 00IIeH U CTPOUTEIIBHON (PU3UKH
2-s1 Kpacnoapmetickas yi. n1.4

Ayn. 316

YcTaHoBKa ISl UCCIIE0OBAaHUS 3aBUCUMOCTH
MOIITHOCTH, BBIJICJIIEMOM B IIeTIH MTOCTOSTHHOTO TOKA, U
Kod((UIIMeHTa MOJIE3HOTO JEHCTBUS HICTOYHHUKA OT
CHJIBI TOKA U OT BHEITHETO CONPOTUBJICHUS. Y CTAHOBKA
JUIsL UCCIIEIOBaHMS XapaKTePUCTHK UCTOYHHUKA
MOCTOSTHHOTO TOKA. Y CTaHOBKA JUJIsl U3Y4EHUS pabOTHI
MOJTYITPOBOTHUKOBOTO BRINIPSIMHUTENS Y CTAHOBKA JIJIST
u3ydeHus p-N nmepexonaa Y CTaHOBKA JUIS U3YUEHUS
B3aMMOMHIYKIHHU. Y CTAHOBKA JJISl ONIPEIeTICHHS
WHAYKTUBHOCTH KaTYIIKA METO/IOM PE30HAHCa B
Kosie0aTeIbHOM KOHTYpE. Y CTaHOBKA JUIS U3Y4EHUS
MarHUTHOTO TIOJISI COJICHOMAA C TIOMOIIBIO 1aTYNKA
XOJUIA».

YcTanoBKa 71 ONpeAeTIeHHUs YASIBbHOTO 3apsiaa
9JIEKTPOHA METOJIOM MarHeTpoHa. Y CTaHOBKa IS
OLIEHKH YIETBHOTO 3apsi/ia 3JEKTPOHA METOOM
MarHeTpoHay». Y CTaHOBKA JJIsl ONPECTICHHS
TOPU30HTAIIBHO ¥ COCTABIIAIOIIEH HANPS)KEHHOCTH
MarHUTHOTO TIOJISI 3eMJTH TIPH TIOMOIIIH
TaHT€HCTAIbBAHOMETPA. Y CTAHOBKA IS
WCCIIEI0BAaHMSI MATHUTHOTO OISt 3emiin. BonbTmeTp
B7-27A

Bonbrmerp B7-27A Boast™merp B7-27A/1.
N3smepurens curnanos BU

40. JTabopaTopusi oO111ei U CTPOUTENBHON PU3UKU
2-s KpacHoapmeiickas yi1. 1.4
Ayn. 316/1

YcTaHoBKa 11 UCClleIoBaHUS TU(PAKIMK CBETa Ha
IPSIMOYTOJIBHOM 1eNu. Y CTaHOBKA 7Sl U3y4eHHUs
CIIEKTPAJIBHOTO COCTaBa HEOHOBO- TEITMEBBIX
HCTOYHHMKOB, HCIIOJIb3YEMbIX B CBETOTEXHHKE.
YcraHoBKa 111 ONpeiesIeHHs IOCTOSIHHOM B 3aKOHE
Credana- bonpiiMaHa npy HOMOIIY ONTHYECKOTO
MUpOMeTpa. Y CTaHOBKA JUIsSl U3YYEHUS JIa3€PHOTO
U3Iy4YeHUs. Y CTaHOBKA Ui U3yUEHHS
TU(PPaKIIMOHHON peleTKH. Y CTaHOBKa JUIs
OTIpeJIeJIeHUs! ITTMHbBI CBETOBOM BOJIHBI P MTOMOIIN
kosely HproToHa. YcTaHoBKa JUIsl onpeAeeHNs JJTUHBI
CBETOBOM BOJIHBI IPU MOMOIIHU TU(PAKIIMOHHOMN
peleTKy. Y CTaHOBKa /ISl ONpeAeTIeHUS
KOHIIEHTPALIMU pacTBOPA caxapa Mo BPAILCHUIO
TUTOCKOCTH MOJISIPU3aIMU. Y CTAHOBKA U1 U3yUEHHUSI
MHTEHCUBHOCTH CBETA, ITPOIIE/IIEro Yepes
MOJISIPOU/IBI. Y CTaHOBKA ISl MCCIIEI0OBAHUSI CIIEKTPOB
MIOTJIOIIEHUS U IPOIYCKaHUs. Y CTaHOBKA JUIs
OTpeJIeNIeHUs! TTMHHOBOJIHOBOM I'PaHMIIbI CIIEKTpPa
MIOTJIOIIEHUS U BIYUCIIEHHE ocTostHHOM [Tnanka.
YcranoBKa 115l U3y4eHus: aOCOIIOTHO YEPHOTO TeJa.
VYcraHoBKa ISl U3ydeHust BHeIHero GoTtorddexra

40. ITomemeHuns A1 CaMOCTOSITENILHOM pabOTHI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, aya. 217): [1K-23 mr., B
T.9. 1 .- TIK mmst murg ¢ OB3 (cuctemubiii 010K,
MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOYCHHEM K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIa B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JIs TOJTYUCHUS
O6paBOBaHI/I$I B COOTBCTCTBHHU C Tpe60BaHI/IﬂMI/I HOPMATHUBHO-IIPABOBLIX JOKYMCHTOB.
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