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PaGouas mporpamma coctaBieHa. Ha ocHoBe ®I'OC BO - coequajureT 110
cnenuanbHocTH  23.05.01 HaseMHBIE TPaHCIIOPTHO-TEXHOJOTHYECKHEe CpeicTBa (pHKa3
Mmuno6praykn Poccuu ot 11.08.2020 1. Ne 935) |

Pa6ouas nporpamma paccMoTpeHa 1 0JJ00peHa Ha 3acenanuu kadeapsl Puznuku

16.01.2023, mpoTtokoi Ne 4
W.o. 3aB. xadempoii // B.B.Magpunckuit
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Pabouas nmporpamma nepecMoTpeHa, oocykaeHa u ogoopena s peanusanuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu kadeapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouyas mporpamma nepecMoTpeHa, obcyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu kapeapsl DuUuKu

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena st peanusamuu B 2026 - 2027
yueOHOM rojy Ha 3aceaHuu Kadeapsl DuUUKU

[IpoTokomor 20 . Ne
3aB. kadeapou M.B. Apkynuc

Pabouas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM rojy Ha 3aceaHuu kageapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc

Pabouyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2028 - 2029
yueOHOM rojy Ha 3aceaHuu kageapsl Duuku

[IpoTokomor 20 . Ne

3aB. kadeapou M.B.prynnc




1 e ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[Tonyuenue cTyneHTaMH OCHOBOIOJAralplUX IPeACTaBIeHUN O (yHIaMEeHTaIbHOM
CTPOEHUM MaTepuu U (PU3MYECKUX MPHUHIMIAX, JEXKalMX B OCHOBE COBPEMEHHOMU
€CTEeCTBEHHOHAayYHOM KapTHUHBI MHpa; (OPMHUpPOBAHHE Yy CTYAEHTOB COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI; Pa3BUTHE HAYYHOTO MBIIUIEHUS W pacllUpeHue
HayYHO-TEXHMUYECKOTO KpYro3opa; OBJIaJICHUE OCHOBHBIMU (DU3MUECKUMH KaTErOpHsIMH,
HNOHATUAMH ¥ (DyHIaMEHTAJIbHBIMU (PU3MYECKMMM 3aKOHAMH; IOJIyYE€HUE MPEICTaBICHUN O
(byH1aMEHTaJIbHBIX KOHIEIIUSIX COBPEMEHHOIO €CTECTBO3HAHUS KaK PE3y/IbTaTa HCTOPHUUECKOTO
Ipolecca; OBJIAJICHUE MpPUEMaMH M METOJaMH pEIIeHMs] KOHKPETHBIX 3ajjauy U3 pa3iMdHbIX
obOnacteil (U3MKH, YMEHUS BBIIEIUTh KOHKPETHOE (PU3UYECKOE COJIEp’KaHHWE B IMPHUKIAIHBIX
3ajayax Oyaymied nmpodeccnoHanbHON NEesATENbHOCTH; (POPMUPOBAHUE HABBIKOB IPOBEICHUS
(U3MYECKOTO HKCIEPUMEHTa, MO3BOJISIIOIIMX MM BIIOCIEJACTBUU OBJIAJETh KOMIUIEKCOM
koMrereHuil. noenveMoTpeHHbIX @I'OC BO no HanpaBieHUIo MOArOTOBKU

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMbl

Juctunnuna @u3nka BXOJUT B 0053aTENIbyI0 4acTh YI€OHOTO MIaHa 0O0pa3oBaTeIbHON
[IPOrpPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMBI  3HAaHUA  (YMEHHUS,  BIAJCHMUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

Hucuumiuna «®Pusukay Oazupyercs Ha  €CTECTBEHHOHAyUHbIX JUCHMILIMHAX:
MaTeMartuka, pu3nka, XuMusi B 00bEMe CpeTHEN IIKOJIBI.

3HaHus (YMEHHMs], BIAJICHUs ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJIs1 U3YYEHUSI AUCIUTLIIUH/TIPAKTHK:

I'mppasinka

Teopernueckas MexaHuKa

DNEeKTpOTEXHUKA, DJIEKTPOHUKA

[IpukinagHas MexaHuKa

Temnnorexnuka

3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMITHHBI (MOYJIS) ¥ IUIAHUPYEMbIe Pe3yJabTaThbl 00y4eHus

B pesynpraTe OCBOCHHS IUCHMIUIMHBI (MOIyisl) «®Du3uKa» OOYYAIOIIMICS TOHKEH
O6J'Ia)IaTB CJICAYIOIUMHU KOMIICTCHIUAMU

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIKCHUA KOMIIETCHIINN

OIIK-1 CnocoOeH cTaBuUTh U pellaTh WHXEHEPHbIE U HAYYHO-TEXHUYECKHE 3a7auu B cdepe
cBOEl Mpo¢eCCHOHATBHONU JESITENbHOCTH M HOBBIX MEXAMCUUIIMHAPHBIX HANpPaBICHUN C
HCI0JIb30BAHUEM €CTECTBEHHOHAYUHBIX, MATEMAaTUYECKUX U TEXHOJIOTMYECKUX MO/IENIEH;

OIIK-1.1 Hcnonp3yeT 3aKOHBI M METOJBI MAaTEMaTUKH, €CTECTBEHHBIX HAyK IpHU
peleHny npogecCUOHaIbHbBIX 3a1au

OIIK-1.2 [IpumeHsieT 1 UCHOJB3YeT COBPEMEHHBbIE MaTepUallbl U IEMEHTHYIO 0a3y
Y3J10B, ACTaJIe ¥ TPHUBOJOB MaIllMH

OIIK-1.3 [IpuMeHnsieT MeToAbl IPOEKTUPOBAHNUS U PAaCUeTa IETAJICH U y3JI0B MAILIUH

OIIK-1.4 [loHumMaeTr KOHCTPYKLHMIO TEXHMYECKOro OOBEKTa IO  YepTexy,
JEMOHCTPUPYET IEPBUYHBIC HABBIKM BBIIIOJHEHUS KOHCTPYKTOPCKOM
JOKyMEHTaImu Ha ocHOBe ctangapToB ECKJI




4. CTpyKTYypa, 00bEM M colepkaHue JUCHUNIMHBI (MO1YJIs1)
OO6mast TpyA0€MKOCTh JUCIUIUINHBI cocTaBiseT 11 3adeTHpix enunauI] 396 akaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabora— 182,9 akas. yacos:
—ayauTopHas — 176 aka. 4acos;

— BHeayuTopHas — 6,9 akas. 4acos;

— caMocTosiTenbHas pabota — 177,4 akaj. 4acos;

— B (popMe MpakTUIecKoi moaroToBku — 0 akaj. yac;

— MOJATrOTOBKA K AK3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - 3K3aM€CH, 3a4€T

AynuTopHast T s
o | KOHTaKTHaA pabora E E Popma TeKyILero
S8 B
B B aKaj. 4 3} Y, KOHTPOJLS
Paszen/ Tema 3 (B axaz. uacax) Sl A . P Kon
g & © | caMOCTOSITENBHOM | yCIIeBaeMOCTH U
JTUCIMTUTAHBI 5 g« ., | KOMIIEeTeHITHH
) 8 & paboTHI MPOMEKYTOIHOM
ek nab. | mpakr. R aTTeCTALIMH
3aH. 3aH. [0 &
1. Duznueckue OCHOBBI
MEXaHUKH
HOJIrOTOBKA K
HPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE
MPaKTHYECKUX -
p npoBepka OnkK-1.1
1.1 Kunematuka pabor (U3);
unpusuayanbHeix (OMK- 1.2
[IOCTYNATENBHOI'O u 6 3 8 | camocrosTensHOe .
o 3a1a4, OnkK-1.3
BPAIIATEIIBLHOTO IBYDKCHHS n3y4eHUE yueOHOM
. CEMUHap Ne 1; OI—IK 1 4
Y HayIHOU -1
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
1 HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBINOJTHEHNE HHAUBUIYANBHBIX |QMK-1.1
1.2 JluHamuka MPaKTUYECKUX 3aJ1ay; OMNK-1.2
MOCTYMAaTEIBHOT O u 4 4/21 2/11 6 pabor (MA3); 3amuTa OMK-1 3
BPAIIATEIILHOTO IBYDKCHHS CaMOCTOsATENEHOE | TabopaTOpHBIX Bl
n3ydeHue yueOHoun pabot Ne 4; OMNK-1.4
1 HaY4HOU cemuHap Ne 2;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.




HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE UHAUBUIYANBHBIX |QMK-1.1
1.3 3aKoHBI COXpaHEHHUS B TpaKTHHICCKIX sajat, OnkK-1.2
MOXAHIKE 6 3 3/31 4 padot (U3); 3aImTa OMK-1.3
caMmocTosTeNbHOE | J1abopaTopHOH Bl
usydenne yuebHoii| paGorer Ne 1;  |OMK-1.4
1 Hay4qHOH cemuHap Ne 3;
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcoB.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE UHAUBUIYANBHBIX |QMK-1.1
MPaKTHYECKHUX 3ajay;
1.4 MexaHu4uecKre 6 3 3241 | 22 pI:l6OT VI3): - OnNnK-1.2
KOJIEOaHHUS U BOJHEI ONK-1.3
CaMOCTOsATENEHOE | TabopaTOpHBIX
usydenue yuebHoit| pabor Ne 5,7; |OMK-1.4
1 HaY4HOU cemuHap Ne 4;
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
pecypcoB.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY HpOBEpKa
3aHSTHIO; WHMBUYaJIbHBIX
BBITIOJTHEHNE 3ajay; ONK-1.1
MPaKTHYECKHUX OTYer 0 _
;A'esxaHI/IKa Pensrusucrexas 6 3/31 2 pabor (MA3); BBITOHEHNH 82 ﬁ-ll ’32
CaMOCTOSITEIEHOC BUPTYAJIBHON :
usydenne yuebHoii| naGoparopusix |OMK-1.4
1 HaY4HOU pabotsr Ne 1;
JIUTEPATypsl B TOM| cemuHap Ne 5;
qHCIIe
JNIEKTPOHHBIX
pecypcoB.
Uroro no pazaeny 28 | 10/21 | 14/9,411| 22,2
2. Craructnyeckas Gu3uka U
TEPMOMHAMHKA
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE HHAUBUIYANBHBIX |QMK-1.1
MPaKTHYECKHUX 3ajay; _
é).I/IBHKa CraTucTuyueckas | 4 4 ) 4 patot (M/I3): - ggﬁ 11.3 2
CaMOCTOSITENIbHOE | J1aDOpaTOpHOA el
usydenue yuebHoit| paborer Ne 11; |OMK- 1.4
1 Hay4HOH cemuHap Ne 6;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcoB.




HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE WHJIMBUYaJIbHBIX
HPaKTHYECKHUX 3ajay;
2.2 TepMoguHaMuKa 4 411 2/11 6 pabor (MA3); 3amuTa OMnK-1
caMocCTosATeNnbHOe | 1abopaTopHOit
n3ydeHue yueOHoi| paboter Ne 14;
1 HaY4HOU cemuHap Ne 7;
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
PECypCoB.
Uroro no pazaeny 8 8/11 411 10
Hroro 3a cemecTp 36 | 18/31 [18/10,41| 32,2 JK3aMeH
3. DJeKTpUYECTBO
MAarHeTH3M
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
HPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHUE HHAUBUIYANBHBIX |QMK-1.1
3.1 DOmnexTpocTaTHUECcKOE MPaKTHYECKHUX 3aj1a4; OMK-1.2
rnojie B BakyymMeé U B 4 2/11 1/11 6 pabor (MA3); 3amuTa )
BEII[ECTBE caMoCTosATeNnbHOe | J1abopaTopHOit OMK-1.3
usydenue yuebHoit| paborer Ne21; |OMK-1.4
1 Hay4qHOH cemuHap Ne §;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypCoB.
HOJIrOTOBKA K
J1a00paTOPHOMY,
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; HpOBEpKa
BBITIOJTHEHNE UHAUBUIYANBHBIX |QMK-1.1
. HPaKTHYECKHUX 3ajay;
3.2 I}OCTOSHHHH 6 2/11 | 2/11A 6 pI:l6OT Ma3); 3aIuTa Onk-1.2
INEKTPUYCCKHUI TOK . |onk-1.3
caMocCTosTeNnbHoe | J1abopaTopHOit
usydenue yuebHoit| paborter Ne 24; |OlK- 1.4
1 Hay4qHOH cemuHap Ne 9;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
PECypCoB.
HOJIrOTOBKA K
CEMHHApPCKOMY H
MPaKTHYECKOMY
3aHSTHIO;
BBITIOJTHEHNE OMK-1.1
3.3 MarHuTocTaTu4ecKoe npaxmqecx@ MpoBepKa OnK 1 2
Hote B BaKyyme H B UK 5 pabor (U3); I/IHZ[I/IBI/I)IyaJ:[LHLIX -1
BeIICCTBE CaMOCTOATENbHOE 3ajay; ONK-1.3
n3ydyeHue yueOHoi| cemunap Ne 10; OMNK- 1.4
W HAY4HOH
JIUTEPATYPHI B TOM
qHCIIe
JNEKTPOHHBIX
PECypCoB.




MOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; MpoBepKa
3.4  DnexTpoMarHuTHas BBITIOJIHEHHE UHIMBUIYaNbHBIX |OMK-1.1
HHIYKIIHSL., MPaKTHYECKUX 3aay; OMK- 1.2
OJeKTpOMarHuTHbIC 4 2/11 1/11 5 pabor (MA3); 3amuTa )
koneOanus. I[lepeMeHHBIH CaMOCTOATEIbHOE |  JTaOOPATOPHBIX OMK-1.3
3MEKTPUYECKUi TOK usydenne yuebHoii| paGor Ne27,28; [OMNK-1.4
1 HaY4HOU cemuHap Ne 11;
JIUTEPATYPHI B TOM
qucIie
JNIEKTPOHHBIX
PECypCoB.
Uroro no pazaeny 20 | 6/3U 5/41 22
4. OnTuka
MOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; 1poBepia
WHIUBUIYaIbHBIX
4.1 BomHOBas  onTHKa BBITOMHEHHC 3aja4; OnK-1.1
(unTtepdepenimsn TPAKTHACCKHIX 3aIura OnK-1.2
’ 6 621 | 4/11 8 pa6ot (U13); )
Judpaxuus, nabopatopHbIX  [OMK-1.3
MOJISIPU3ALIHST) CaMOCTOATEIBHOC pabot Ne 32, 34
U3yueHue y!{f:?meI 35. >2™ |0MK-1.4
11 HayHHOH cemuHap Ne 12;
JIUTEPATYPHI B TOM
qucIe
JNIEKTPOHHBIX
PECypCoB.
MOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; MpoBepKa
BBINOJTHEHNE HHIMBUAYATBHBIX [OMK-1.1
MPaKTHYECKUX 3ajay; OMK-1.2
4.2 KBaHTOBas1 OITHKA 8 521 | 8/1,61 | 8,2 pabor (MA3); 3aImra )
CaMOCTOSITENIbHOE | J1aDOpaTOpHOA OMK-1.3
usydenue yuebHoit| paborter Ne 36; |OlK- 1.4
1 HaY4HOU cemuHap Ne 12;
JIUTEPATYPHI B TOM
qucIe
JNIEKTPOHHBIX
PECypCoB.
Uroro no pazaeny 14 | 11/41 | 12/2,61| 16,2
Hroro 3a cemecTp 34 | 17/74 | 17/6,61 | 38,2 3a4ér

5. ®u3uka aToma




IoATrOTOBKA K

J1a00paTOPHOMY,
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO; MpoBepKa
BBINOJHEHNE WHIUBHUYaTbHBIX
MPaKTHYECKUX 3ajay;
5.1 ®usuka aroma 3 6 6/21 28 pabor (MA3); 3amuTa OMnK-1
CaMOCTOsATENEHOE | J1TabopaTOpHBIX
n3ydyeHue yueOHoi| pabor Ne 41, 42;
1 Hay4qHOH cemuHap Ne 13;
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Uroro no pazaeny 6 6/21 28
6. ®msmka TBEpAOro Teia.
DeMEHThI KBAHTOBOH (HU3MKH
MOATOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY;
BBINOJHEHNE HpOBEpKa
MPAaKTHYSCKUX | WHIUBUIYAJTbHBIX
6.1 @wusuka TBEPIOro pabor (MA3); 3azay;
Tena. Onementsl| 3 6 6/21 40 | camOCTOSITENBHOE 3amuTa OnkK-1
KBaHTOBOH (hU3UKU n3ydeHue yueOHol| mabopaTopHoOU
U HaY4HOU pabotsr Ne 44;
uTepaTypsl B ToM| cemuHap Ne 14;
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Uroro no pazaeny 6 6/21 40
7. ®Pusznka aapa u
9JIEMEHTAPHBIX YACTHUI]
MOATOTOBKA K
CEMUHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO;
BBINOJTHEHNE
MPaKTHYECKUX MpoBepKa
7.1 @wusuka sAnpa 3 6 6321 | 39 pabor (MA3); HWHAVBUYAJIBHBIX
9JIEMEHTAPHBIX YACTHUI] ’ CaMOCTOSITEIEHOC 3ajay;
n3ydyeHue yueOHoi| cemunap Ne 15;
1 HAY4HOU
JIUTEPATYPHI B TOM
qHCIIe
JNIEKTPOHHBIX
pecypcos.
Uroro no pazaeny 6 6/321 | 39
Uroro 3a cemectp 18 18/7,21 | 107 3auér
8. sK3aMeH
8.1 sxk3ameH 1 9K3aMeH
Uroro no pazneny
Hroro 3a cemecTp 36 | 18/31 [18/10,4H1| 32,2 JK3aMeH
HTtoro mo AUCLUILIMHE 88 |35/101 53/24.2 177,4 9K3aMEH, 3a4eT

)41




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuszanuu pa3auyHBIX BHUAOB YueOHOW paboTel Haubosiee 3PPEeKTUBHbBIE
pe3yibTaThl OCBOEHHUS JUCHUIUIMHBI «®PuU3MKa» AT TpaJuLMOHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH,  TEXHOJIOTUM  MpPOOJEMHOro  OOy4YeHMs,  HMHTEPAKTUBHbIE  TEXHOJIOTUH,
1MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbI€ TEXHOJIOTUU.

1. ®opmbl yueOHBIX 3aHATUN C UCIIOJIb30BaHNUEM TPAIULIMOHHBIX TEXHOJIOTUMNA:

WndopmanrionHas  Jnekuus—  MOCIEA0BaTENbHOE  M3JO0XKEHHWE  Marepuaia B
JUCHMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpPEICTBAMU
(MOHOJIOT TpeToIaBaTEeNs).

Cemmunap — Oecea mperoiaBaTess U CTyJeHTOB, 00CYXKIEHHUE 3apaHee MOArOTOBICHHBIX
COOOIEHUH MO KaXJIOMY BOIPOCY IUIaHA 3aHATUS C €AMHBIM JJIsi BCEX IEpPeUYHEM
pEKOMEHAYeMOM 0053aTeIbHON U JOMIOJIHUTENBHOM JTUTEPATYPBhI.

[IpakTrueckoe 3aHsTHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUW U HaBBIKOB IO
MPEI0KEHHOMY aIrOPUTMY.

Jlaboparopnas pabota — opranuzaius yaeOHOU pabOThI C peaTbHBIMU MaTePUATLHBIMU U
MH(OPMALIMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJIbHAs padoTa € aHaJOrOBBIMU MOJAEISMU
peanbHBIX 00BEKTOB.

2. ®opMbl y4eOHBIX 3aHSITHH C UCIIOJIb30BAHUEM TEXHOJIOTUHN MPOOIEMHOI0 00YUEHHUS:

[IpoGnemuast JnekuuMsi — U3JI0KEHUE Marepuaia, IpenoJiaraloniee MOCTaHOBKY
MpoOJeMHBIX M JUCKYCCUOHHBIX BOIIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX IOAXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBS3aHHBIE C PA3IUYHBIMU MOJEISIMU MHTEPHPETALMU H3y4aeMOoro
Marepuana.

[IpakTnueckoe 3aHATHE B (OopMe NpaKTHKyMa — OpraHusauus ydeOHOW paloTshl,
HalpaBJieHHas Ha peIleHHuEe KOMIUIEKCHOW Y4eOHO-TIO3HABATEIbHON 3a1ayu, TpeOyromen oT
CTYJCHTa MPUMEHEHUs KaK Hay4YHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATUHN C HUCIIOIb30BAaHUEM CIIELUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOU CBS3M» — JIEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepualla ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMM), JTEKIUA-Oece1a, JIEKIMSI-TUCKYCCHSL.

CeMuHap-IucKyccHsl — KOJUIEKTUBHOE OOCYXJIEHHE Kakoro-JIn0O CHOpPHOro BOMpOCa,
npoOieMbl, BBISBIEHME MHEHUH B rpynne (MEXIpynmoBOW AMajor, JTUCKycCHUs Kak
CIIOP-ZIMaJjor).

4. ®opmbl yueOHBIX 3aHATUN C UCIIOJb30BaHUEM UHPOPMATMOHHO-KOMMYHHKAIUOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanuss — HU3JI0KEHHUE COJIEP)KaHUS COIPOBOXKIACTCS Ipe3eHTaluei
(neMoHcTpanue yueOHbIX MaTEepUasIOB, IPEICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMAX, B
T.4. WTIOCTPATUBHBIX, FPaQUUECKUX, ayJUO- U BUJIEOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (opmMe Mpe3eHTAUMu — TMPEACTaBIECHUE pPE3YJIbTAaTOB
MIPOEKTHON WJIM MCCIIEI0BATEIBCKON AESITETbHOCTH C MCIOJIb30BAaHUEM CHEIUAIN3HUPOBAHHBIX
[IPOrPaMMHBIX CPE/I.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTECTALMU
[IpencraBieHsl B IPUIOKEHUH 2.

8 Y4ueOHo-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre U CHUIIMHBI (MOXYJIS)
a) OcHoBHas TMTEpPaATypAa:
1. Huxepos, B. A. ®usuka. CoBpeMeHHbIH Kypc : yueOHuk / B. A. Hukepos. — 4-¢



m3a. — Mocksa : M3marenscko-toproBas kopropanus «lamkoB u K°», 2019. - 452 c. - ISBN
978-5-394-03392-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1093441 (nata o6pamenus: 25.06.2020). — Pexxum gocryna:
IO TIOJIITHACKE

2. Aizennon, A. E. ®wusuka : yueOHUK U NpakTUKyM ais BY30B / A. E. AifzeHIIOH. —
MockBa : MzmarensctBo  FOpaiit, 2020.— 335c¢.— (Beicmee oOpa3zoBanue). —
ISBN 978-5-534-00487-8. — Tekcr : osnekrponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450504 (nata oopamenus: 25.06.2020).

3. ®usuka : yuebHoe nocodue. U. 1/ E. C. KopeiTHukoBa, JI. A. Oznep, JI. A. Hukonoposa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3ar. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct
AIIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. ®usuka : yaeonoe nocodue. Y. 2 / E. C. KopeitHukosa, JI. A. Onep, JI. A. Hukonopoa
u ap. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557 . pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct

AmArrThNTULIN - ((meneuua mocTurnmant Tawvsee ua (CNoROM

0) lomoJiHMTEILHAS JIATEpaTypa:

1. UBnues, A. Jl. ®usuka : yuebHoe nocoodue / A. 1. Bnues. - CII6. : Jlanp, 2008. - 671 c.
: WL, rpad. - (YueOHuku 1715 By30B : CrienuanbHas 1uTepaTypa). - TeKCT : HemoCcpeACTBEHHBIH.

2. Koukwun, 0. I1. YueOnsie 3agaun o ¢usuke : yaebnoe nocodue / FO. I1. Koukun, H.
1O. borawera ; MI'TY. - Maruutoropck, 2014. - 138 c. : wn., cxembl, Tabm. - Tekcrt :
HEIOCPEACTBEHHBIN.

3.Kypc dusuku : yuebnuk : [B2 1.]. [T.] I/[B. B. Apcentnes, B. f. Kupnuuenkos, C. 1O.
KuszeB u ap.]; mox pen. B. H. JlozoBckoro. - 6-e u3a., ucnp. u gom. - CI16. u ap. : Jlans, 20009. -
572 c¢. : win., Tabn. - (Yuebuuku mans By3oB : CnenuanbHas auTeparypa). - TekcT :
HEIOCPEACTBEHHBIN.

4. CnpaBouHuk 1o ¢usuke. @opmysbl, TaOIHIbI, CXEMBI. : Iep. ¢ HeM. / moj pena. X.
Mrekepa, nox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : wi., rpad., Tad. -
TekcT : HenmocpeCTBEHHBIN.

B) MeroauyecKkue yKazaHus:

1. Mexanuka. MonekynspHas ¢u3nka U TepMoJuHaMuKa : jabop. npaktukyMm / [E. H.
Acranos, 3. H. botuesa, JI. C. JlomkenkoBa u ap.]| ; MH-T sHepreTuku u aBromatuku MI'TY,
[xkad. ¢usmku]. - Marnuroropck, 2011. - 103 c. : wum., rpad., cxemsl, Tabm. - Tekcr :
HEIOCPEACTBEHHBIN.

2. Dnexrpocratuka. [locTosiHHBIN TOK. : 1abopaTopHbIi npakTukyM / [M. B. Beuepkun,
E. E. EnuceeBa, C. I'. llleBuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
Marnuroropck, 2011. - 60 c. : ui., Tabin. - Tekct : HenocpeACTBEHHbIH.

3. DnexrpomaraeTusM. OnTHKa : 1abOpaTOPHBIN MPakTUKyM 10 (usuke / [cocT. : U. 1O.
borauera, B. I'. boukapes, U. H. 'maustymums u np.] ; MI'TY, kad. ¢duszuku. - Marauroropck,
2001. - 77 c. : ui. - TeKCT : HEMOCPEICTBEHHBIN.

4. duszuka aToMa, TBEpJOTO Teua, siapa : yueonoe nmocooue / B. K. benos, C. A. byrakos,
1O. M. [Iy6ocapckast u ap. ; MI'TVY. - Maruurtoropck : MI'TY, 2008. - 57 c. : un., Tabi. - Teker :
HEIOCPEACTBEHHBIN.

5. borauesa, U. FO. Metoauka pemenus 3anad nmo pusuke. Mexanuka : yueGHOE mocoomne
/ W. 1O. borauesa, O. H. Boctpoknyrosa ; MI'TVY. - [2-e u3n., noarotT. no ned. usg. 2017 r.]. -
Marnutoropck : MI'TY, 2018. - 1 anekrpon. ont. nuck (CD-ROM). - 3ari. ¢ TuTyn. 3KpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekr. - Teker
ANIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

6. du3nKa : METOIMYECKOE TIOCOOHE ISl CAMOCTOSITEIHHOM MOITOTOBKH K 1a00paTOPHBIM
3aHsaTusM. Y. 2. DnexkTpuyecTBo U MarHeTusm, ontuka / I'. H. Acsuirykuna, C. M. I'onoBu3HUH,
C.T. Murpanoga, E. C. Cadponosa ; MI'TY. - Maruutoropck : MI'TVY, 2012. - 1 31eKTpoH. OmT.
JTUCK (CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooOsekr. - Tekct
ANEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IlporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBUS TULICH3UN
MS Office 2007 |\ 35 61 17.09.2007 Geccpouno
Professional
7Zip cB0001HO pacnpoctpansemoe [10 0eCcCpOYHO

l'[pO(])eccuona.ﬂbele 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMBbI

HasBanune xypca CchuIKa
OnekTpoHHas 0aza mepuoanyeckux m3maanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

[Touckosas cucrema Axanemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanronnas cucrema - EnuHoe okHO AocTyma K
nHGOPMAITMOHHBIM PeCypcam
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

URL: http://window.edu.ru/

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obOecreucHue JUCHUIITIMHBI BKJIIFOYACT:



JlexuroHHas ayIUTOPUS BKIIFOYAET:
MynbTUMeUIHbBIE CPEJICTBA XPAHEHHUS, IEPEAAYH U PEACTaBICHUS HH(DOPMAIUH.

Jlaboparopust «MexaHUKH, MOJIEKYJIIPHOH (PU3UKHU U TEPMOIMHAMUKI» BKIIIOYAET:

1. baiuncTuyeckre MasiTHUKM.

2. MastHuk OGepoexa.

3. ®u3nuecKkuii MasTHHK.

4. locka I'anpToOHA.

5. JIabopaTtopHasi ycTaHOBKA JUIsl MCCIIEIOBAHUSI paclpeAeIeHUs] TEPMOIIEKTPOHOB IO
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTopHass ycTaHOBKa JUIsl ONpEAeNeHUs ToKa3zaTesied aauadaTbl Y METOJIOM
Knemana u /Ie3zopma.

7. JlabopaTopHasi yCTaHOBKa JIJIsl IPOBEPKH 3aKOHA BO3pPACTaHMs SHTPOIMH B IIpoLiecce
¢ dy3uu ra3oB Ha MOJIEIIN ITEPEMEIINBAHMUS IIAPOB.

8.JIaboparopHas ycTaHOBKaA Ui MPOBEPKU 3aKOHOB BO3PACTaHUs SHTPOIUU B IpoOIECcCe
TEII000MeHa.

9.YcraHoBka JsabopaTopHasi s M3Yy4EHUS 3aBHUCHUMOCTHM CKOpPOCTU 3BYyKa OT
temmeparypsl "M®-C3-M"

10. YcranoBka mnabopaTopHasl JUIsi HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPJOTO Tela
"M®-TET-M".

11. YcranoBka jnabopaTopHas JJis ONPEACIICHUs] YHUBEPCATILHOM Ta30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Crenp 1abopaTOpHBI ra30BbIE IPOLIECCHI.

13. MeputenbHblii HHCTPYMEHT.

JlabGoparopus «INeKTpUIECTBA U ONITHKW)» BKJIFOYAET:

1. JIaGoparopHas ycTaHOBKa JJIsl HCCIEA0BAHUS ANEKTPOCTATUYECKOTO TOJISI C IOMOIIbIO
OJINHAPHOT'O 30H/1.

2. YcTaHoBKa I IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka nabopaTopHas A OTIpeIeTICHUsI MHAYKTHBHOCTH COJICHOM 1A 1 MATHUTHOM
IIPOHULIAEMOCTH.

4. YcraHoBka na0oparopHasi JUlsl U3Y4EHHUs PE30HAHCA HAIPSDKEHUHW M ONpeaeseHHs
MHIYKTUBHOCTHU

5. JIaGoparopHasi yCTaHOBKA ISl M3y4YEHUS JTMHBI CBETOBOW BOJIHBI M XapaKTEPUCTHUK
TU(PPaKIIMOHHOM PEILIETKH.

6. JlabopaTopHasi ycTaHOBKA JJsl ONpPENENICHUs paguyca KPUBH3HBI JIMH3bI U JJIUHBI
CBETOBOM BOJIHBI C MOMOIIIbIO KoJiel] HpioToHa.

7. JlabopaTtopHas yCTaHOBKa Jis ONpENENIEHUs KOHLEHTPAllMU PAacTBOPOB caxapa U
ITIOCTOSIHHOM BpalECHUSI.

8. MepurenpHbI HHCTPYMEHT.

JlaGoparopus «AToma, TBEpJOTO Tea, APy BKIIOUYALT:

1. JJabopaTopHas ycTaHOBKa /1J1sl U3y4eHHs BHELIHEro (GoTodddekra.

2. YcraHoBKa JJi1 M3y4€HUs CIIEKTpa aroMa BOJOpOJa U OINpeAeSeHUS MOCTOSHHOM
PunGepra.

3. YcranoBka 1abopaTtopHas JiIsl ONpeAesieHNs TOTeHIINaIa BO30YKIeH!s ra3a.

4. YcraHoBKa JJ1s OIIpeJIeIeHUs] ITTMHBI MPoOera yacTUll B BO3/1yXe.

5. MeputenbHbII HHCTPYMEHT.

Aynutopun JUis TPYNIIOBBIX U HHIWBUAYAJIbHBIX KOHCYJIBTALMM, TEKYILETO KOHTPOJISA U
MIPOMEKYTOYHOM aTTECTAL[UU BKIFOYAKOT: HHTEPAKTUBHASL JOCKA, IIPOEKTOP;
MynbTUMEIMITHBIN TPOEKTOP,IKPaH.



Aynutopun JUis CaMOCTOSITENIbHOW paboThl ¢ BbIXoJOoM B IHTepHer u ¢ noctynom B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPETY YHUBEPCUTETA.

KOMITIBIOTEPHBIE KJIACChl; YUTAJIbHbIE 3aJibl OMOMMOTeKH [lepcoHanbHble KOMIIBIOTEPHI C
maketom MS Office, ¢ BbixomoM B HMHTEpHET W ¢ JOCTYIOM B JJIEKTPOHHYIO
nH(pOpPMaLlMOHHO-00pa30BaTEeNIbHYI0  Cpely  YHUBEpPCHTETa  BKIIOYAIOT:  IEPCOHAJbHbIE
koMIiptoTepsl ¢ maketoM MS Office.

[lomemienne Juisi XpaHeHUs U OPODUIAKTUYECKOrO OOCITYy)KMBaHHUS y4eOHOTO
00Opy/OBaHUs BKJIIOYAIOT: CTEJJIAXH, celdbl a1 XpaHeHHs Y4yeOHOro o0O0pyJOBaHMUS.
WHCTpyMEHTHI JUIs peMOHTa 000pyI0BaHHUS.



Ipu. e 1.y TO I ofecrieyeHue CaMOCTOATEIbHOM PaG0OThI 00yJaIOIUXCA

Mo ancumnanHe «dPusnka» NpesycMoTpeHa ayaUTOPHAA U BHEAYANTOPHAA camocToAaTenbHan paboTa
obyuvatowmxcs.

CamocTtosTenbHas paboTa MOJ KOHTPOJEM MpenojaBareis IMpeAnoyjaraeT IMOATOTOBKY K
MOATOTOBKY K TECTUPOBAHUIO B MHTEPAKTUBHOMN (hopMe, MMOATOTOBKY K 3a4eTy U IK3aMEHY.
Bueaynutopnast camocrosiTenbHas —paboTa  CTYJEHTOB INpPEAIoJiaraeT MOATOTOBKY K
MPaKTUYECKUM U J1a00paTOPHBIM 3aHATHUSIM, TOJTOTOBKY K KOHTPOJBHBIM paboTawm,
BBINIOJIHEHUE KOHTPOJIbHBIX pabOT, MOJArOTOBKY K TECTHMPOBAaHUIO B WHTEPAKTHUBHOW Qopme,
ITOATOTOBKY K 3a4€Ty U 3K3aMEHY.

AyanTopHan camocToaTeslbHaA paboTa CTyeHTOB NpeAnoaraeT pelleHne KOHTPObHbIX 3a4a4 Ha
MPaKTUYECKMX 3aHATUAX.

MeToguueckme peKomeHAALMN A8 CAMOCTOATE/IbHO paboTbl cTyaeHTOB

B xo4e BbINONHEHMA CAMOCTOATENbHOM PaboTbl MO AaHHOMY Kypcy, CTYAEHTbI A0/XKHbI HAYYUTbCA
BOCMPUHUMATb CBEAEHUA Ha CayX, GUKCMpPOBATb MHOOPMALMIO B BUAE 3anuce B TeTpagax, paboTtatb ¢
NMUCbMEHHbIMM TEKCTAMM, CAMOCTOATE/IbHO U3BJIEKAA U3 HUX NONe3Hble CBeAEHUA U OPOPMAASA UX B
BM/E Te3NCOB, KOHCMEKTOB, CUCTEMATM3NMPOBATb MHOOPMALMIO B BUAE 3aN0AHEHNA Tabauw,
COCTaB/IeHUA CXeM. BarKHO Hay4YnTbCA BbIAENATD MNaBHble MbIC/IM B IEKLMM NpenoaasaTtena anbo B
NMUCbMEHHOM TEKCTE; aHaIM3NPOBATL ABNEHUSA; ONPeaenATb CBOH MO3ULMIO K MOlyYeHHbIM Ha 3aHATUAX
cBefeHUAM, YeTKo GOPMYIMPOBATb ee; apryMeHTUPOBaTb CBOKD TOYKY 3PEHMA: BbICKA3blBATb
OLeHOYHbIe CYXKAEHUSA; OCYLLECTBAATL CamoaHanm3. HeobxoamMmo yunTbca BAageTb YCTHOM U
NMUCbMEHHOM peybto; BECTU AMANO0T; Yy4aCcTBOBATb B AUCKYCCMU; PAaCKPbIBaTb COAEPMKaHME U3yvYaeMOoi
npobsieMbl B MOHO/IOFMYECKOM pPeym; BbICTYNaTb C COOBLWEHNAMM U AOKNALAMMU.

KoHcneKT nekunun. CMbICn NPUCYTCTBUA CTYAEHTA Ha IEKLMUN 3aK0YaEeT BO BK/IIOYEHUUN €ro B aKTUBHbIN
npoLecc cAywaHna, NOHUMMaHUA U OCMbIC/IEHUA MaTepuana, NoAroToBAEHHOrO Npenogasartesnem. ITomy
CNocobCTBYET KOHCNEKTUBHAA 3aNMCb NOAYYEHHON MHPOPMALLMK, C MOMOLLbIO KOTOPOI B fafbHelwem
MOKHO BOCCTAaHOBWUTb OCHOBHOE COAEPKAHWNE NPOCAYLLIAHHOW NEKLUN.

MpocmoTpeTb CBOM 3aMUCK NOC/TE OKOHYAHUSA eKunn. MoJyepKHUTE M OTMETbTE Pa3HbIMK LBETAMM
dbnomacTtepa BaxkHble MOMEHTbI B 3anucAx. BHecuTe Heobxoammble gonosHeHus. OTBeTbTe Ha
BONPOCHI

MeToguueckume yKasaHUA NO BbINOJIHEHUIO NPAKTUUYECKOTO 3a4aHUA PEKOMEHAYeTCA CnefoBaTh
cnepytowemy obLemy anroputmy:

1.MpopaboTaTb KOHCMEKT IeKUUKN Ha NPeaMEeT BbisB/I€HUS HEMOHATHLIX MOMEHTOB Te-Mbl.

2.B cnyvae HaMYMA HENOHATHBIX MOMEHTOB CHOPMY/IMPOBATL BOMPOCHI.

3.HatT 1 n3yunTb AONONAHUTENBHbI MaTepuan No Teme, UCNOAb3ysA PEKOMEHA0BAHHYIO IUTEPATypy U
3/1eKTPOHHbIE pecypcbl y4ebHbIx nocobuin B cetn UHTepHeT.

4.0TBETUTb Ha BO3HMKLLME B XOAE N3yYeHUs TeMbl BOMPOCHI.

5.BbinncaTb TPAaKTOBKM OCHOBHbIX MOHATUI, 3aKOHOB, MPUHLMNOB U T.M. MO TEME /IEKLMMU.

6. PewunTb 3agaum

MoAroToBKa K TeCTUPOBAHUIO

Mo TMny Bce 3afaHMA TecTa AeNATCA Ha 3aKPbITbIe M OTKPbITbIe. 3aKPbITbI BONPOC NoApasymeBaeT
BbI6OP NPABWUILHOTO BapMaHTa OTBETA U3 HECKO/IbKMX MPEeA/IOMKEHHbIX (KaK MPaBunio, TaKMX BAPMAHTOB
yeTbipe). OTKPbITLIM BOMPOC HE MMEET BAPMAHTOB OTBETA, HANOMMHAsA, TaKUM 06pa3om, OBbIYHBbIN
BOMNPOC U3 NUCbMEHHOW KOHTPONIbHOM paboTbl. BonbLIas YacTb TECTOBbIX 3a4aHMI Yalle BCero
OTHOCUTCA MMEHHO K 3aKpbITOMY TUNY. BpemeHM Ha X BbINOZIHEHME, KaK HETPYAHO A0rafaThes,
TpebyeTcAa MeHblUe, YeM Ha 3aZaHMA OTKPLITOrO TMNa (HUYEro He HaZo MUCaTb, HYXKHO INLWb OTMETUTb
YC/IOBHbIM 3HaKOM BblGPaHHbIM OTBET), HO M OLLEHUBAOTCA OTBETLI HA 3TV BOMPOCHI HE TaK BbICOKO, KakK
OTBETbI HA BOMPOCH! OTKPBLITOro TMNa.

Bcto noarotoBuTeNbHYIO PaboTy K NPOXOXKAEHMIO TECTA MOXKHO YCNIOBHO Pa3butb  Ha ABa OCHOBHbIX
HanpasneHusA. NepBoe — 370 n3yyeHne y4yebHOro maTepmana Kak TakoBoOro.

HeobXoAMMO N3yyaTb TEOPUIO U TPEHMPOBATLCA B PELLEHUM 33434 U BbINOJHEHUM YNPaXKHEHWI.

[na atoro noHafobATCA cneynanbHble  TPEHUPOBOYHbIE NOCOOMA — yyebHble TeCTbl C YyKasaHUem
NpaBW/IbHbIX OTBETOB.

3aKOHYMB NPOXOXKAEHUE OAHOIO TPEHNPOBOYHOIO TecTa, 0653aTeNlbHO OTMETUTL BONPOCHI, HA KOTOpble
AaHbl HenpaBWbHble 0TBETbI. HY»KHO BbINWCaTb  Ha OTAE/IbHbIW IMCTOK TEMbI, KOTOPbIE BbI3BaIN
3aTpygHeHue. 310 — cnabble mecta. OTKpPbIB y4eOHMK, BHUMATEIbHO NPOLITYANPOBaTb
COOTBETCTBYHOLLMIA pa3aen, NpopeLlaTb Bce NpeasaraemMble 3aa4m, OTBETUTb Ha BCE BOMPOCHI B KOHLLE



Kaxkgoro naparpada. To/IbKO NOC/E 3TOTO HYXKHO  MPUHMMATbLCSA 33 BbIMOJIHEHME C/IeAyHOLWEro
TPEHMPOBOYHOIO TECTA.

Yyawpecs camu 3aMeTAT NOIOKUTENbHYI0 AUHAMUKY. Kaxapii nocieayrowmii TecT A0/IKeH
NPUHOCUTL BOJbLLE OYKOB, YEM NPEAbAYLLMNIA.
KaK TOJ/IbKO noJiy4at TecT. BHayane Heo6XxoAMMO BHUMATE/IbHO MPOYMTATh BOMPOChI. [10/1b3a OT 3TOro
[ABOWMHasA — BO — NepBbIX, byAeT HAaCTpoiKa Ha NpPeAMET, BO — BTOPbIX, MOXKHO ONpPeae/nTb, B KaKMX
3a4,aHWAX BOMPOCHI «MepeceKatoTca» (MHoraa 6biBaeT, YTO O4MH BOMPOC B CKPbITON GOpMeE COLEPHKUT
OTBET Ha ApYyrom).
Heo6x0AMMO MbICIEHHO OTMETUTb BOMPOCHI, KOTOPbIE NOKa3aMCb TPYAHBIMU UK BbI3bIBAIOT
COMHeHMA. MOXKHO 3anu1caTb MX HOMepa Ha JINCTKe A1 YePHOBUKa.
Tenepb cnegyeT NPUCTYNUTL K OTBETaM, OTBEYas Ha Te BOMPOCHI , B KOTOPbIX YBEPEHbI, HE TPaTA Ha
064yMbIBaHME KAXKA,0r0 U3 HUX 60sbwe 1 MUHYTbI. EC/IM 3TOrO BpeMEHM MOKAXKETCA He40CTaTOuHO,
YTOObI HAWTVN NPABU/IbHBIM OTBET, HY)KHO MPOMYCTUTbL BONPOC W A4BUrATbCA AasbLUe.
Mpoiiaa Becb TECT 4,0 KOHLLA, MPOMNYCKan TpyAHble  33aHusA, 3aTeM HEOOXOAMMO BEPHYTLCS K
NponyLweHHbIM 334aHuAM. Ternepb yKe He TOPONsACh, He NOArOHAA cebs, a CMTOKOMHO U BHUMATENbHO
BAYMaTbCA B 3aZaHHbI BOMPOC. BO3MOXHO, Apyrve BbINOJHEHHbIE 334aHWUA MOACKAXKYT NPaBU/bHbIN
otBeT. Ecnn Bpemsa No3BoaseT, Hy»KHO NPOAO/IKATL PaboTaTb Hag, TECTOBbIMM 3a4aHUAMM
MoproToBKa K 3aueTy/aK3ameHy:
Mpu nogroToBke ocoboe BHUMaHUE ceayeT 06paTUTb Ha CeaytoLLMe MOMEHTbI:
1.0uyeHb NOAE3HO COCTABAATL MJIAHbI KOHKPETHbLIX TEM U AepKaTb UX B YMe, 3 He 3a3ybpuBaTb BCIO TeMy
MOJIHOCTBIO «OT» U «A0». MOMKHO TaKXKe NPaKTMKOBATb HamuMcaHWMe BOMPOCOB B BWUAE KPaTKOro,
TE3UCHOrOo M3/10XKEHMA MaTepurana.
2.0CHOBHasi TPYAHOCTb MNPU  W3YYEHUM AMUCUMMAMHBI, Yale BCEro BbI3BaHA Tem, YTO A3bIK
€CTeCTBO3HaHWUA He MOKeT BbITb peayLMpoBaH (CBeAEH) K ecTecTBEHHOMY A3bIKy. Bo BCAKOM ciyyae, 3Ta
npoueaypa MMeeT YETKO BblpaXKeHHble Mpeaesibl, NepexoauTb KOTopble Henb3s 6e3 pucka BnacTb B
npodaHaumto. CHATb OCTPOTY 3TOM Npobsiembl MPM3BaH C/IOBAPb TEPMWHOB B KOHLE METOAUYECKUX
pekomMeHgaumi.
3.Mpu uncnonbszoBaHnn WHTEpPHET-pecypcoB Heo6X0AMMO MOMHUTb, UYTO He BCAKaa WHpopmaLms,
COAEpP)KaLLAACA B CETM, HOCUT HaAyYHbIWA, KOHLENTYa/ibHbIi XapaKTep M 3ac/lyXXUBAeT [OBepwus.
CTapaiTecb UCNOb30BaTb Te CalTbl, B KOTOPbIX NPVUBEAEHbI CBEAEHUSA 06 aBTOpPE, CBUAETE/IbCTBYIOLLEE
O €ero KOMMETEHTHOCTM B JAaHHOM Bomnpoce (y4eHas CTeneHb, yYeHOe 3BaHWe, MecTo paboTsbl,
OO/KHOCTb, Ha/lMume onyb/IMKOBaHHbIX HayYHbIX PaboT No gaHHOW Npobaeme), MM6O HayyHbIe CaiTbI.

MpumepHble aydumopHbie KOHMposbHbie pabomeol (AKP):
1 cemectp

KoHTponbHasa paboTta N2 1 «Pusmyeckne oCHOBbI MEXaHUKNUY

3apaHue 1. Pagunyc-BeKTOP YacTULbl ONPeAensieTcs BblpaxkeHnem 7 =34 + 4% +7k ,tae i,j,k -
eAMHMYHble BeKTopa oceit X, Y, Z. BbluncaunTb: 1) nyTb S, npoiaeHHbIn Yactuleit 3a nepsble 10c, 2)
Moaynb nepemelleHns Ar 3a Toxe Bpems, 3) yckopeHue Yactmubl. OteeT: S=500m, Ar=500m, a=10 m/c.
3apaHue 2. Kosieco BpaLaeTca BOKPYr HEMNOABUKHOM OCM TaK, YTO Yron NoBOPOTa 3aBUCUT OT BPEMEHMU
MO 3aKOHY ¢ =10+20-7—2-7*. HaiTu: 1) cpeHee 3Ha4eHMe yra0BOM CKOPOCTK <a,> 33 NPOMEXKYTOK

BpemeHM oT t=0 40 OCTaHOBKM; 2) Yr/10BOE YCKOPEHUE B MOMEHT OCTaHOBKM KoJsieca;  3) NosiHoe
YCKOpPEeHME TOUYKM, HaxogALencs Ha pacctoaHnm 0,1m oT ocu BpaLleHMA 419 MOMEHTa BpemeHun t=4 c.
Otsert: 10 pag/c; -4 paa/c’; 1,65 m/c’.

3apaHue 3. 1o ropM30HTaIbHOM NOBEPXHOCTM ABUMKETCA TE/I0 MAacCoM M=2 Kr nog, genicTemem cusbl F=8
H, HanpaBieHHoit nog, yraom a=60° K ropusoHTy. HaiiTh paccTosHMe, KOTOPOe NPOLL/IO TeNO, EC/IN ero
CKOPOCTb yBenn4umnach ¢ 3 40 5 m/c, a KO3PPULMNEHT TPEHUA MEXKAY TEJIOM M MOBEPXHOCTbIO pPaBeH
u=0,1.0TBeT: 5,9 m.

3apaHue 4. LLlap maccoit my=5 Kr ABUMKETCA CO CKOPOCTbiO V1= 1 M/C 1 CTaNKMBAETCA C MOKOALLMMCA
LWapoM Maccoi m,=2 Kr. Onpegennte CKOPOCTH WapoB nocne yaapa. Yaap cuntatb ynpyrum, npambim
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.



3apaHue 5. YpaBHeHMe KonebaHU TOYKN MMeeT BUA: x = A .cosa;(t +T) ,roe A=0,02 m, w=T1 c'l, 1=0,2

c. OnpeaennTb NEpUo, HauyanbHyI $asy KonebaHU TOUKKN U e€ YyCKopeHMe B MOMEHT BpemeHu 1 c.
OteeT: T=2 ¢; $0=0,21t pag; a =0,16 m/c’.

KoHTponbHasa paborta N2 2 «Ctatuctuyeckas pusmka u TepmoguHammKka»

3apaHue 1. Haingute ana razoobpa3Horo asota TemnepaTtypy, NPy KOTOPO CKOPOCTAM MOJIEKYA Vy =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMs GyHKUMM pacrnipeaeneHna Makcsenna
fiv). oteer: 7 _ m0Z V) _aiop
4kIn(V, /7))

3apaHue 2. VigeanbHbll ABYXaTOMHbIN ra3 06bemom 5 11 1 gaBneHnem 10° Ma M30XOPUYECKM Harpenu, B
pe3syabTaTe Yero cpeHAA KUHETUYECKan aHeprua ero Monekyn ysenmymnaco ot 0,0796 3B no 0,0923 3B.
Ha ckonbKo npu 3STOM M3MEHUTLCA AaBaeHue ra3a? B ganbHenwem ras u3oTepMmyeckm paclimpmnn ao
HavanbHOro aasneHus. OnpegennTte o6bem rasa B KoHue npouecca. OTeeT: yeanumtcs Ha 0,16 MMa;
5,8 n.
3apaHue 3. Onpegennte KoapOUUMEHT TENIONPOBOAHOCTM A a30Ta, €CN KO3GDULMEHT ANHAMMYECKOMN
BA3KOCTU N A/1A HETO Npu Tex xe ycnosusax paseH 10 mkMa-c. OteeT: A=7,42 mBt/Mm-K.
3apaHue 4. 12 r a30Ta HaXo4ATCA B 3aKpbITOM cocyae obbemom 2 n npu Temnepatype 102C. Mocne
HarpeBaHuA AaB/ieHne B cocye cTano paBHo 10*mm.pT.cT. Kakoe Konmnyectso Tenna 66110 cO0BLIEHO
rasy npu HarpeeaHum? OTBeT: 4,1-10° O.

3apaHue 5. Cmewann Bogy maccoit mi=5Kr npu temnepatype T;=280 K ¢ Bogoin maccoit m,=8Kr
npv Temnepatype T, =350 K. HaiiTtu: 1) Temnepatypy 6 cmecu; 2) nsmeHeHue AS sHTponuu,
npoucxogauiee npu cmewmnsanmm.  Oteet: 323 K; 0,3 kAx/K.

KoHTponbHasa paboTta N2 3 «31eKTpu4ecTtBo U MarHeTusm»

3apaHue 1. dnekTpuyeckoe none co3gaHo AByma 3apagamm q;=10 HKa n  q,=-20 HKA, Haxogawmmuca
Ha pacctoaHum d=20 cm gpyr oT Apyra. OnpesennTb HaNPAXKEHHOCTb NOJIA B TOUKe A, yaaNeHHOW oT
nepBoro 3apsaaa Ha pacctosHue ri=30 cm 1 OT BTOPOro Ha r,=50 cm. PaccuntaTtb paboty, KoTopyto
HeobXxo4MMO COBEpPLLNTb, YTOObI NepPeHeCcTN TOYEYHbIM 3apasg, q0=5-10'4 Kn 13 TouKM HaxogAawmiica
nocepeauHe mexkay 3apagamu 8 Touky A, OtseT: 280B/m, 0,42 Ox.

3apaHue 2. MimeeTca npegHa3HaA4YeHHbIN A41° U3MEPEHUsa pasHoCTU noTeHumanos 40 30 B BonbTmeTp
conpotmsaeHnem 2 KOm, KoToporo pasgeneHa Ha 150 geneHui. Kakoe conpoTuBaeHMEe HA [0 B3ATb U
KaK ero BK/I0UYUTb, YTODObI 3TUM BONbTMETPOM MOKHO ObINI0 U3MEPUTb PA3HOCTb NOTeHLManos Ao 75 B?
Kak M3MeHUTCA Npu 3TOM LieHa AeneHus BonbTmeTtpa? Otset: 3 KOm, 0,5 B/gen.

3apanue 3. [1o0 NPOBOIOYHOW pamKe nmetoLen GopmMy NPaBUAbHOTO LECTUYFONbHUKA, UAET TOK CUIOM
=2 A. lMpu 3TOM B LeHTpe pamKu 06pasyeTca MarHUTHOE NoJie C Hanpsa»KeHHoCTbio 33 A/m. Haittn anvny
NPOBOJIOKK, U3 KOTOPOW caenaHa pamKka. OTeeT: /=0,2 m.

3apaHue 4. MpoBoaALLaa paMKa NomMelleHa B 04HOPOAHOE MarHUTHoe none ¢ uHaykumen B =0,1 Th.
MA0CKOCTb PaMKM COCTaBAAET C HamnpaBAeHNEM MarHUTHoro nona  yron ¢ = 30°. Mnowagp pamkun S =
20 cm?, conpoTtusneHune R = 0,1 Om. MarHuTHOe none paBHOMEPHO YMeHbLUAeTCA A0 HYAA 33 BpemA
At=0,1 c. Onpegenute: a) cpefHee 3HaYeHMeE 3.4,.C. UHAYKLUUK, BO3HUKAIOLWEN B pamKke; 6) cuny
WHAYKLUMOHHOIO TOKa; B) 3apsj, KOTOPbIV NPOTeYeT Mo pamKe 3a Bpems yMeHblueHua nons. OteeT: 1 mB;
10 mA; 10 Kn.

3apaHue 5. ConeHong ¢ MHAYKTUBHOCTbIO L=7 MIH 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKJIOYM/IN K UCTOYHUKY NOCTOAHHOIO HanpsaxeHuna Ug, a 3aTem K reHepaTopy CMHYCOMAANbHOIO
HanpAMeHUA ¢ AeNCTBYOWMM 3HadYeHnem HanpaxeHna U, =U,. Mpu Kakoi yacToTe reHepaTopa
MOLLHOCTb, NoTpebnsemasn coneHongom, byaer 8 5 pas meHblue, 4em B nepBom cnyvae? OteeT: v=2 Kl'u,

2 cemecTp
KoHTponbHasa paboTta N2 4 «OnTuKa»
3apanue 1. B onbiTe FOHra Ha NyTM 04HOrO M3 HTEPdEPUPYIOLLMX NyYelt MoMeLlanacb TOHKanA

CTEKNAAHHAA NJIaCTUHKA, BC/IEACTBME YEro LieHTpasIbHan CBET/1as M0J10Ca CMELLAach B NMONOKEHWE
nepBOHAYa/IbHO 3aHATOE MATOMN CBET/ION NOI0CON(HE CYMTAA LeHTPabHOM). Jlyd NagaeT Ha NAACTUHRY



nepneHAnKynApHo. lNokasartenb NpenomaeHua NNacTMHKku n=1,5. 1anHa BonHbI cBeTa A=6-10" m.
KakoBa TonwmMHa naactTuHKM? OTBET: 6 MKM.

3apaHue 2. benblit cBeT NafaeT HOPMaibHO Ha MOBEPXHOCTb CTEKNAHHOM NAACTUHKKU ToAwWwmMHOM d=0,4
MKM, HaxoasAwenca B Bo3ayxe. MokasaTenb NpesomaeHna cTekna n,=1,5. Onpeaenute: a)
reomeTPUYECKY0 M ONTUYECKYHO Pa3HOCTb X04a MHTePdEPUPYIOLLMX SIyYeit B NPOXOAALLEM CBETE, 6)
O/MHbI BO/IH, UHTEHCUMBHOCTb KOTOPbIX 0CNabaAaeTcs nocne NpoxoxKAeHUA NAacTUHKK. CUntaTb, YTo
BMAMMAA YaCTb CNEKTPa NeXnT B MHTepsane aanH BosH ot 0,4 o 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKM;
0,48 MmKm.

3apaHue 3. Ha gudpaKkuMOHHYO peLlleTKy HOpMaabHO NagaeT Ny4yok ceeTa. KpacHasa nHMA ¢ gamHom
BOJIHbl A=630 HM BMAHa B CeKTpe TpeTbero nopaaka nog yraom ¢=71°. KakaAa cnekTpanbHasa IMHKA
BMAHA NOA 3TUM Ke YI/IOM B CNIEKTPEe YETBEPTOro nopaaKa? Yemy paBHa NocTosiHHAA peleTkn? CKONbKO
BCEro KpacHbIX MAaKCMMYMOB gaeT 3Ta pewweTka? OTeeT: 473 HM; 2 MKMm, 7.

3apaHue 4. [1Ba nonspmusaTopa pacrnofoXKeHbl TaK, YTO YroN MEXAY MX NAOCKOCTAMMU MPOMNyCKaHUA
paseH 25°. ONpegenuTb, BO CKOMbKO Pa3 YMEHbLIMTCA MHTEHCUBHOCTb ECTECTBEHHOTO CBETa NpU
npoxoxaeHuu: 1) yuepes oguH (nepsblii) nonspusaTop, 2) yepes oba nonspusatopa. KoadduumneHT
noraoweHna ceeta B nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 5. Kakas gonsa sHeprum ¢OToOHA M3pacxXoh0BaHa Ha PaboTy BblpblBaHMA 31EKTPOHA, eCAu
KpacHas rpaHuua potoaddekta 307 HM U MaKCMMabHasA KMHETUYECKAn Heprusa ¢poToaNeKTpoHoB 1 3B?
OtBeT: 0,8.

KoHTponbHasa paborta Ne 5 «KBaHTOBas ¢pusmnka»

3apaHue 1. YepHoe Teno umeet temnepatypy 3 kK. Mpu oxnaxkaeHun Tena gMHa BOJIHbI,
NPUXOAALLAACA HA MAaKCUMYM U3/1y4aTesIbHON CNocobHOCTU, M3MeHUNach Ha 8 MKM. [1o Kakoi
TemnepaTtypbl oxaagunnocb Teno? Oteet: 323K.

3apaHue 2. Dn1eKTpPoH obnasaeT KuHeTuyeckol sHepruen 30 aB. Onpeaenntb Aebponnesckyto 4UHY
BOJIHbI 9/IEKTPOHA. BO CKONBKO  pa3 M3MEHUTCA 3Ta AJIMHA BOJIHbI, €C/IN KNHETUYEeCKan aHeprma
YMEHbLIMUTCA Ha 20%? OTBeT: 2,2-:10"°m; 1,12.

3apanue 3. [py ABUKEHUM YACTULLbI BAO/Ib OCU X CKOPOCTb €€ MOKET ObITb onpeesieHa C TOYHOCTbHO
(owwnbKoi) Ao 1 cm/c. HaliTu HeonpeaeneHHOCTb KOOPANHATLI, eC/IM YacTULLen ABAAETCA: 1) 21eKTPOH,
2) apobuHka maccoii 0,1r. OteeT: 0,01m; 10%%m.

3apaHue 4. Yactnua Haxogmtca B 6€CKOHEYHO r1y6oKoi 0g4HOMEPHOM NOTEHLMANbHOW MMes
MWHUMa/bHYIO 3Hepruto. KakoBa BepoOATHOCTb OOHapy»KeHUA YacTuLbl B cpefHel Tpetn AMbl? OTBeT:
0,6009.

3apaHue 5. OnpeaennTtb ANUHY BOHbI, COOTBETCTBYIOLLYIO TPEeTbel MHUKU cepun Banbmepa: 1) B
CMEKTPEe U3y4eHnn Boaopoaa, 2) B cnekTpe nsnyyeHusa noHa reava. Oteet: 434um, 109HMm.

KoHTponbHasa paboTta N2 6 «®Pusmka aapa n anemeHTapHbIX YacTUL»

192
3apaHue 1. MepBoHauanbHaA macca usotona upuauna . Ir pasHa m =5 r, nepuog nonypacnaja

75 cyTtok. Onpenennte, CKONLKO AAep pacnagetca 3a 1 cekyHAy B aTom npenapaTte. CKOAbKO aTOMOB
3TOro npenapara octaHeTcA Yepes 30 CYTOK U BO CKONIbKO pa3 M3MEHUTCA aKTMBHOCTb Npenapara 3a 370
Bpema? OteeT: 1,67-10"; 1,2-10%; 1,32.
3apaHue 2. Agpo 6epunnna-7 B-pagmnoaktMeHo no cxeme K-3axeata. 3anucatb peakuuto. Kakne
YacTuubl Npy 3TOM 06pa3oBaNnCL?
3apaHue 3. HelfTpMHHOE M31yYeHUue 3Be3 bl MOXET BO3HUMKHYTb 3a cHeT 06begMHEHNA ABYX MPOTOHOB C
obpasoBaHMeM AenToHa. 3anuwmnTe peakumto. Kakme Yactuupbl ele 06pasytoTca B STON peakumm?
3apaHue 4. HainTu sHepruto cBasu Agpa, KOTOPoe MMeEeT O4MHAKOBOE YNCA0 NPOTOHOB U
HEeMNTPOHOB U pPasnyc, B NOATOPA pa3a MeHbLININ paguyca agpa ¥ 41 . OteeT: *Be, 56,5 M3aB.
3apaHue 5. V13 nepBoHayanbHO cBOHOAHbIX NPOTOHOB M HEMTPOHOB 06pa3yeTca AAPO
yrnepoaa-12. Kakaa sHeprua npu sTOM BblAEeNAETCA, KaK OHa HasbiBaeTcA?  Ecan cMHTE3MpoBaTb TaKMM
obpaszom 1 ryrneposa, ToO CKONbKO BCErO BbIAENTCA NMPU 3TOM SHePrnn? Kakomy KonmvecTsy HedTH aTa
sHeprua akBMBaneHTHa? OTteeT: 92,4 MaB; 740 Ix; 16 T.

BHeayauTOpHaa camocToaTesibHas paboTa 0byyatoWwmxca BKAOYAET B ceba: NpopaboTKy NEKLMOHHOIO
MaTepuana, nsydeHune MTepaTypbl Mo COOTBETCTBYIOLWEMY pPas3geny; peleHme MHAMBUAYAAbHbIX



AOMALLIHMX 33Zay4, NOATOTOBKY K BbIMOJIHEHUIO  NabopaTopHbIX PaboT, NOArOTOBKY K OTYETY Mo
nabopaTopHbim paboTam, NOATOTOBKY K CEMUHAPaM.

MpumepHbie uHOUBUAYanbHbIe domawHue 3adaHusa (M43)
1 cemectp

3apava Ne 1 «kKuHemaTtuKa noctynare/ibHOro M BpalLaTe/IbHOro ABUXKEHUA»

2 v )
ToUKa ABUMKETCA MO OKPYKHOCTU pasuycom 4 m no 3akoHy S = A+ Bt" rpe S—npoitgeHHblit nyTb, A=8
M, B=2 m/c?, t- Bpema. OnpeennTb, B KaKoii MOMEHT BPeMeHM HOPMasibHOe YCKOPeHWe paBHO 2 mM/c’.
HaliTn ckopocTb, TaHreHUMaNbHOE M NOJIHOE YCKOPEHUE TOYKM B STOT MOMEHT BPpEMEHMU

3apava Ne 2 «iuHamuKa NocTynaTesIbHOro ABUXKEeHUA»

Ha 0604 maxoBuKa guameTpom 60CM HaMOTaH LUHYP, K KOHLY KOTOPOTro NpMBA3aH rpys ¢ Maccoi 2 Kr.
OnpefennTe MOMEHT MHEePLMM MAax0OBMKa, eC/IM OH BPALLAsACb PAaBHOYCKOPEHHO NoA, AENCTBUEM IPy3a,
3a Bpems t=3c npnobpen yrnosyt ckopocTb 9 paa/c.

3apava Ne 3 «lmHamuKa BpaLLaTe/IbHOro ABUKEHUA»

Ha Ban B BUAE UMAMHAPA C TOPU30OHTA/IbHOM OCbHO BPALLEHMA HAMOTaHa HEBECOMas HUTb, K KOHLY ee
npuKpenaeH rpys. Kakyto yrioByto cCKopocTb 6yaeT MMeTb Bas CNycTa 2¢ NOC/e Havana ABUMKEHMS rpy3a,
€c/n macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, eicTBUEM CUA TPEHUA Ha ABUKYLLMECS
TeNla MOXKHO npeHebpeyb

3apava N2 4 «3aKoHbl COXpaHEeHUA B MeXaHUKe»

[Ba manbix no pasmepy rpysa maccamm m;=10 Kr 1 m,=15 Kr nogBeeLlueHbl Ha HUTAX OLMHAKOBOW AJINHBI
L=2 M B OZLHOV TOUKE M COMPUKACAIOTCA MeX Ay cob60it. MeHbLLWii rpy3 6bin OTKAOHEH Ha yron a=60° u
oTnyweH. OnpegenvTe BbICOTY, HAa KOTOPYHO NOAHMMYTCA 06a rpy3a nocsie abcotoTHO HeYNpyroro
yAapa

3apaua Ne 5 «MexaHuueckue KonebaHna»

Mepwog, 3aTyxatowmx konebaHmin paseH T = 4¢, norapndmuyecknin ekpemeHT 3aTyxaHus 1,6;
HayanbHana ¢asa pasHa 0. CmeLleHne TOYKM B MOMeHT T/4 pasHo 4,5 cm. Hanucatb ypaBHeHue
KonebaHU n nocTpouTb rpad K B Npesenax Tpéx nepuosos

3apava N2 6 «PenaTuBmucTckaa mexaHuka»

B na6opaTopHof/'1 CcucTteme OoTCc4eTa ogHa U3 ABYX OA4NHAKOBbIX YacCTul, C maccoi Mg NOKOUTCA, Apyrasa
ABUNXKETCA CO CKOPOCTbIO v=0,8c no HanpaB/ieHUIO K I'IOKOFILLI,GIZCFI yacrtmue. OI'IpELI,EJ'IMTe PEenATUBUCTCKYO
maccy ABM)KYLLLEIZCFI 4acTtuubl B na6opaTopH017| cncreme oTcyeTa U ee KUHETUYECKYHO IHEPTUo

3apauva Ne 7 « MKT. Cratuctmueckana pusmka»

B cocyne o6bemom 20 n HaxoamMTca CMecb BOAOPOAA M resia nog gasneHnem 2 atm. O6wan macca
cmecn 5 1. U3BecTHO, YTO cpeaHAA KMHeTUYECKana SHEPTMA NOCTYNATEbHOIO ABUXKEHWUA MONEKYT CMECU
rasos pasHa 0,038 3B. Bo cKo/1bKO pas OT/IMYAOTCA MacCbl BOAOPOAA U Fenunsa B cMecu?

3apaua Ne 8 «<MaeanbHbIn ras»

3 M0/15 a30Ta NJIOTHOCTbIO p=1,25KI’/M3 M30XOPHO Harpesn TakK, YTo ero gasaeHne n3sMmeHmnach ¢ 1,1-105
Ma go 1,6:10°Ma, a 3aTem n306apHO CKau 40 NepBOHaYanbHOW TemnepaTypbl. Onpeaenure
TemnepaTypbl B KaXKAOM U3 TPEX ONUCaHHbIX COCTOAHMIA U KOHeYHbI 06bem rasa. M3obpasute rpadpumku
9TMX NpoLeccos B KoopanHaTtax P-T



3apava Ne 9 «lMepBoe Ha4yano TepMOAUHAMUKUD

B pe3ynbTaTe M30TEPMMYECKOTO paclunMpeHmsa asota maccoint m=0.2krnpu temnepaType T=280 K o6bem
ero yBennuymsaetcs B 2 pasa. Onpeaenntb: 1) paboty A, coBepLUeHHYI0 ra3om Npu paclimpeHunu; 2)
nameHeHune AU BHYTpeHHel aHeprnu; 3) KOMYECTBO TeNI0TbI Q, NOlyYeHHOEe ra3om

3apava Ne 10 «Bropoe Havyano TepmoanHAMUKN»

Kycok nbga maccoit m =200r, B3aTbI Npu TemnepaType t; = -10C°, 6b1n HarpeT g0 TemnepaTtypsbl t; =0C° 1
pacnniasneH, nocne yero o6pasosasLlanca BoAa bblna HarpeTta Ao Temnepatypbl t3 = 10C°. Onpesenuntb
nameHeHue AS SHTPONUM B XO4,€ YKAa3aHHbIX MPOLLECCOB.

3apava Ne 11 «9neKTpocTaTuka»

dneKTpuyecKkoe nose co3gaHo Asyma 3apagamu ;=10 HKn n q,=-20 HKn, HaxogAawmMMKUCA Ha
pacctoaHum d=20 cm gpyr oT apyra. Onpesenntb HaNPAXKEHHOCTb NOJA B TOUKe A, yaaNeHHON oT
nepBoro 3apsaaa Ha pacctosHue ri=30 cm 1 OT BTOPOro Ha r,=50 cm. PaccunTtaTtb paboty, KoTopyto
HeobXxo4MMOo COBEpPLLNTb, YTOObI NepeHecTn TOYeYHbIM 3apasg, q0=5-10'4 Kn 13 TouKM HaxogAawmiica
nocepeaunHe Mexay 3apagamm B TOUKy A.

3apauva N2 12 «MoCTOAHHDI S9N1eKTPUUYECKUt TOK»
Ha puc. 3.1. £,=1,0 B, €,=2,0 B, £3=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.

Onpepgenute: 1) cMnbl TOKa BO BCEX YYaACTKax Lenu; 2) TEN0BYO MOLLHOCTb, KOTOpan BblAeNseTca Ha
conpoTtusneHum Rs.

| £33

3apava Ne 13 «9neKTpomarHeTusm»

Mo ABYyM 6E€CKOHEYHO AMHHBIM MPAMbIM NapaaieibHbIM NPOBOAAM, HAXOAALLMMCA Ha PAaCCTOAHUM
R=10,0 cm gpyr oT gpyra B Bakyyme, TeKyT Toku 1;=20,0 A n 1,=30,0 A oAnHaKOBOro HanpasaeHuUA.
Onpepennte MarHUTHY MHAYKUMIO NONA B, co3gaBaemoro Tokamm B TOUKaX, /ieXKallMx Ha NPAMOWN,
coeguHsaowmx oba nposoaa, ecam: 1) Touka C NeRuT Ha paccToaHuUM r1=2,0 Cm ieBee NeBOr0 NPOBOA3;
2) TouKa [l NeXkuT Ha paccTosHMK r,=3,0 cM NpaBee NPaBoro NPoBoAa; 3) ToUKa G NEKUT Ha PaCCTOAHUK
rs=4,0 cm npasee neBoro nNposoaa.

3apava Ne 14 «9neKTpomarHeTusm»

DNEeKTPOH, YCKOpPeHHbIN HanpskeHem U=200 B, BneTaeT B 04HOPOAHOE MAarHUTHOE Nose ¢ UHAYKUMeNn
B=0,7-10"Tn neprneHaMKyAAPHO CUNOBLIM IMHUAM.  HaliTu paanyc OKPYKHOCTU, MO KOTOPO
OBUXKETCA 9NEeKTPOH B MarHUTHOM none n nepuopg ero spaweHuna. Oteet: R=0,68 m; T=5,1-10'7 C.
3apava Ne 15 «9neKTpomarHMTHaa MHAYKUUA»

MpoBoAALWMIA NIOCKNI KOHTYP, UMetoLWNii GopmMy OKpYKHOCTU paguyca r = 0,05 m nomelLeH B

O4HOPOAHOE MarHUTHOE MoJIe TaK, YTO JIMHUM MArHUTHOM MHAYKUWUW MO Harnpas/ieHbl
nepneHAMKyAsapPHO NAOCKOCTM KOHTYpa. ConpoTueieHne KoHTypa R =5 Om. MarHUTHaA MHAYKLUSA



MmeHseTca no 3akoHy B = kt, rae k= 0,2 Tn/c. OnpegenuTe: a) 3.4.C. UHAYKLMMN, BOSHUKAIOLLYIO B 3TOM
KOHTYpe; 6) cMny MHAYKUMOHHOIO TOKA; B) 3apAf, KOTOPbIM MPOTEYET No KOHTYPY 3a NepBble 5 cekyHA,
M3MEHEeHMA NoNA.

2 cemecTp
3apaua Ne 16 «UHTepdepeHuMa cBeTa OT TOYEUYHbIX MICTOYHUKOBY»

B onbiTe KOHra Ha NyTM 04HOrO U3 MHTEPhEPUPYIOLLMX TyYed NOMELLLANACh TOHKAA CTEKNAHHAA
NJACTMHKA, BCAeACTBUE Yero LeHTPasibHaA CBET/1asA N0J10ca CMeLLLAAach B MONOXKEHWE NePBOHAYa/IbHO
3aHATOe NATOM CBET/ION NOIOCON(HE cuMTas LeHTpanbHOM). Jlyd NagaeT Ha NAACTUHKY
nepneHAnKynApHo. lNokasartenb NpenomaeHua NNacTMHKK n=1,5. 1anHa BoNHbI A=6-10" m. Kakosa
TO/ILMHA NAACTUHKMU?

3apaua Ne 17 «UHTepPpepeHuma cBeTa B TOHKUX NJIEHKAX»

MnockonapanienbHasa CTEKNSHHAA NAACTUHKA TOAWMHOM d=1,2 MKM 1 C MOKa3aTenem npeaomaeHus
N,=1,5 NomeLleHa Mexay ABYMS CPeAamMm C MOKa3aTeNsMU NPENOMIEHUS Ny U Ny, CBET C A/INHON
BOJIHbI A=0,6 MKM NaaeT HOPMasibHO Ha NAAcTUHKY. OnpeaenvTe ONTUYECKY PAa3HOCTb XOA4a BOJIH,
OTpaKEHHbIX OT BEPXHEN U HUIKHEW NOBEPXHOCTEN NIACTUHKM U ONpeaennTe, yCuieHue uim
ocnabneHve MHTEHCUBHOCTM MPOUCXOAMUT NPY UHTEPDEPEHLUN B CIEAYIOWMX CIYYAnX: ) N1<n<n,; 6)
ni<n>n,

3apaua Ne 18 «Audpakuusa dpeHena»

HaguTe pagunycbl nepBbix Tpex 30H PpeHena aaa nNAoCKOM BOJIHbI, €C/IM PACCTOAHME OT BOJIHOBOWA
NOBEPXHOCTU A0 TOYKMN HabaogeHna 1 m. lnnHa BonHbI A=500 Hm.

3apaua Ne 19 «Audpakuma dpayHrodpepa»

HaiTn HanbonblmMin NOPALOK CNEKTPA A1A MKENTOW IMHUN HAaTPUS C AMHON BOAHbI A=589 HMm, ecan
NocToAHHaA ANdpPaKLMOHHOM pelweTkn d=2 MKM. CKO/IbKO BCEro MakCMMyMOB AaeT 3Ta pelueTka? Mog
Kakum yrnom ¢ HabaogaeTtca nocnegHnin Makcumym?

3apava Ne 20 «Monapusauma ceeta»

Yron mex/y NN0CKOCTAMM NPOMyCKaHWA AByX Nonapu3aTopos paseH 50°. ECTecTBEHHbIN CBET, Npoxoas
yepes Takyto cuctemy, ocnabnaetca B 8 pas. MNpeHebperasa noTepAmM CBETA NPU OTPANKEHUMU,
onpeaennTb KoaddUUMEHT NOrOLLEHMA CBETA B NOAAPU3ATOPAX

3apaua Ne 21 «dotoapdpekr»

OnpenenvTb HaMMeHbLUUI 334ePKMBALOLLMIA NOTEHLMAN, He0HXOAMMBIN AN NPEKPALLEHUA SMUCCUM C
noBepxHOCTU GOTOKATOLa, EC/IN OH OCBELLAETCA U3/lyYEeHUEM C IMHON  BOAHbI 0,4 MKM, a KpacHan
rpaHuua Ana matepuana Kkatoga pasHa 0,67 MKm

3apava Ne 22 «Tennosoe usnyyeHue»

YepHoe Teno Harpenn oT Temnepatypbl 600K ao 2400K. Bo ckonbKo pas yBeanuymaack obuas tenaosas
3Heprua, usnydyaemasn Tenom? Ha cKobKO M3MEHMNACh A/IMHA BOJIHbI, COOTBETCTBYHOLLLAA MAKCUMYyMy
SHEPrnm U3Y4EeHUA N CNEKTPaIbHbIN COCTaB U3yYeHua?

3apaua Ne 23 «3¢pdekt KomntoHa»

®oToH c s3Hepruei 1 MaB paccesanca Ha cBOHOAHOM MOKOUBLLEMCA 3NEKTPOHE. HaliTh KUHETUYECKYIO
SHEPrUIo 3/IEKTPOHA OTAAYM, EC/IU B pe3y/bTaTe paccesiHUA ANHA BOHbI GOTOHA M3mMeHMnach Ha 25%



3apaua N2 24 «IdnemeHTbl KBAHTOBOM MEeXaHUKU»

Mpw ABUXKEHMM YaCTULBI BAO/Ib OCU X CKOPOCTb €€ MOXKET BbITb onpeaeneHa ¢ TOYHOCTbIO (OWNBKO)
80 1 cm/c. HaiTn HeonpeaeneHHOCTb KOOPANHATLI, eC/IM YacTMLEen ABAAeTCa: 1) 3N1eKTPoH, 2) ApobUHKa
maccoi 0,1r

3apaua Ne 25 «Yactuua B NnoTeHUMaAbHOU Ame»

CobctBeHHas ¢yHKUMSA, ONUCHIBAOLLANA COCTOSSHUE MUKPOYACTULbI B BeCKOHEeYHO rnyboKoit
. n
v, (x)=Csin—x
NoTeHUMaNbHOM AMe WNpUHoi £, nmeeT Bug, [ . Wcnonb3ys ycnoBma HOPMMPOBKY,
onpeaennTo NocTosAHHyo C.

3apava Ne 26 «Atom no Teopuu bopa»
BbluncanTb paguycol Nnepsbix Tpex opbUT aNeKTpoHa B aTOMe BOA0POAa
3apava Ne 27 «U3nyyeHne atoma»

HaiTv HanbonblUYIO M HAMMEHDBLUYIO AJIMHbI BOIH cepumn MNalleHa B CNeKTpe U3/yYeHUs BoA0pOoAa.
CpaBHWTb NOJIyYEeHHbIE 3HAYEHWA C AIMHAMW BOJIH BUAMMOTO U3/TyYeHUs

3apava N2 28 «PaanoaKTUBHOCTbY»

192
r
MepBoOHayanbHaA macca usorona npuama 77 paBHa m =5, nepuog nonypacnaga 75 cyTok.

OnpegfenvTe, CKOMbKO fAep pacnagetcs 3a 1 cekyHAay B 3ToM npenapate. CKOJIbKO aTOMOB 3TOro
npenaparta ocTaHeTcsA yepes 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTMBHOCTb Npenapara 3a 310
Bpemsa?

3apayva Ne 29 «3aKOoHbl COXpaHEeHUA B AAEPHDbIX Peakunax»

B LeHTpe coMHLLA NPOTEKAET TEPMOALEPHAA PeaKLMA CUHTE3A re/ina U3 BOAOPOAA, B KOTOPOM U3
yeTblpex NPOTOHOB 06pasyeTca aapo He* n ABa No3uTpoHa. 3anuinTe 3Ty peakumio. Kakue ele
yacTuubl 0bpasytoTca B HEN?

3apauva Ne 30 «9Heprusa B AaepHbIX peakumuax»

Kakoe konunuectso U** «BbIFOpPAET» 33 rof, B A4EPHOM PEaKTOpPE C 3/1EKTPUUYECKON MOLLHOCTbIO 1 BT 1
K.n.n. 38%? CuutaTtb, YTO pacnaj afep ypaHa noa AencTBMem TenN0BbIX HEMTPOHOB NPUBOAMT K
06pa3oBaHUIO M30TOMOB KCEHOHa-141, cTPOHLMA-92 N TpeXx BTOPUYHbIX HEMTPOHOB.

MepeyeHb nabopamopHbix pabom
1 cemectp

Ne 1 «MpumeHeHne 3aKOHOB COXPaHEHUA A/ ONpeAeseHUs CKOPOCTM NoaeTa Nyam»

Ne 4 «UccnepoBaHue BpaLLaTebHOIO ABUXKEHUA TBEPAOTO TEAa BOKPYT HEMOABUMKHOW OCU»

Ne 5 «OnpegzeneHune xapakTepPUCTUK 3aTyXatoLmX KoebaHnn GpU3nYeckoro MasaTHUKa»

Ne 11 «M3yyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «OnpegeneHve nokasaTens agnabatel metogom KnemaHa v Jesopma»

Ne 21 «MccnepoBaHme 31EKTPOCTAaTUYECKOTO MOJIS C MOMOLLbIO 30HAA»

Ne 24 «PaclmpeHue npesesna M3smepeHus aMnepmeTpa NOCTOSHHOTO TOKa»

Ne 28 «OnpegeneHvne NHAYKTUBHOCTY KAaTYLWKN U MAarHUTHOM NPOHULLAEMOCTU GEPPOMArHUTHOTO Tea»

2 cemecTp



Ne 32 «OnpegeneHue pagnyca KpMBU3HbI IMH3bI U MOAOCHI NPONYCKAHUA CBETOPUALTPA C MOMOLLLbIO
Koneuy HbtoToHa»

Ne 34 «OnpegeneHue ganHbl CBETOBOW BOJIHbI U XapaKTEPUCTUK AUPPAKLNOHHOM pelleTKn»

Ne 35 «OnpeaeneHne KOHLEHTPALMM PAacTBOPOB caxapa M NOCTOAHHOW BPaLLEHUA»

Ne 36 «CHATME BO/IbTAMMEPHbIX XapaKTePUCTUK GOTOIIeMEHTa U ONpesesieHNe ero YyBCTBUTE/IbHOCTUY
Ne 41 «UccnenoBaHue BO3OYKAEHUA aTOMOB rasa»

Ne 42 «OnpegeneHune rnaBHbIX KBaHTOBbIX YMCEN BO3OYKAEHHbIX COCTOAHWI aTOMa BOAOPOAa»

Ne 51 «M3y4yeHWe 3aKOHOMEPHOCTEN a-pachnaga»

Ne 53 «OnpegeneHme MakCMMaibHOM 3HePrnKn B-4acTmu, M naeHTUOMKaLMA PALNOAKTUBHDIX
npenapaTos»

MepeyeHb 80MPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp

Cemunap Ne 1 "KuHemaTnka M JAMHAMHMKA MNOCTYNATEJIbHOIO0 M BPAaIIATEJIbHOIO
ABHKeHH "
1. Mexannueckoe nBuxkeHue. Cucrema otcuéra. MarepuanbHasi TOUKa.
2. OcHOBHBIE KHHEMATUYECKUE XapAKTEPUCTUKU: MTIEPEMEILIEHUE, TYTh, CKOPOCTb, YCKOPEHUE:
[I0JIHOE, HOPMaJIbHOE, TaHreHuuaibHoe. Kitaccuukanus 1BUKeHUH.
3. TlocrynarenbHoe aBukeHue. LleHTp Macc. BpamarensHoe qBHKEHUE.
4. OcHOBHBIE KHUHEMATUYECKUE XapaKTEPUCTUKU BpPaIlaTeIbHOTO JIBUKEHHS: YT OJI [IOBOPOTA,
YTJI0BOE MEPEMEILEHHUE, YTIIOBBIE CKOPOCTh U YCKOPEHUE.
5. CBs13b MeX1y JIMHEHHBIMU U YIIIOBBIMU XapaKTepUCTUKU JBUXKEHHs. PaBHOMEpHOE U
paBHOIEpEMEHHOE BpaliareabHoe ABrxkeHus. [lonstue cocrosHus Gpu3nuecKoi CUCTEMBI U
YpaBHEHHUSI IBUKEHUSI.
6. JluHaMHUYeCKUE XapaKTEepPUCTUKU: CUJIA , CUJIOBOE TI0JIe, Macca, UMITYJIbC.
7. 3akonsl HpioTOHA.
8. Jlunammuueckue XapaKTEpUCTHUKHM BpaIIaTEIbHOTO JABUKEHUS: MOMEHT CHJIbI OTHOCHUTEIBHO
ocH, MOMEHT uHepuuu. OCHOBHOM 3aKOH JUHAMUKH BPalaTeIbHOTO JIBUYKEHUSI.

Cemunap Ne 2 "3akoH coxpaneHus'
1. 3aKOH COXpaHEHUA UMMYNbCA, YCII0BUA €r0 BbIMOJHEHWA.
2. 3aKOH COXpaHeHMA MOMEHTa UMMNY/IbCa, YCII0BUA €r0 BbINMOJHEHWA.
3. Pabora, MmomHocTh. PaGoTa TpaBUTAallMOHHON cuJIbI, KOHCEpBaTHBHbIE cuibl. Paborta
pesynpTUpyOme cwibl. KuHernueckas 3Heprus, TeopemMa 00 HM3MEHEHWHU KHHETHYECKOM
JHEPTHUH.
4. 3aKOH COXPaHEHWA MONHON MeXaHNYeCKON SHEPTUM,  YCI0BUA €ro BbINOIHEHUA.
5. CoypapeHue agyx Ten.
6. CBA3b 3aKOHOB COXPAHEHMA CO CBOMCTBAMM NPOCTPAHCTBA U BPEMEHMU.

Cemunap Ne 3 "Kose6anusi v BOJIHBI'"
1. ®PuU3nMyecKMin 1 MaTeMaTUYECKUIN MAATHUKN.
2. NapmoHunyeckne, cBobogHble, BbIHYKAEHHbIE W 3aTyxatowme KonebaHua: anddepeHumanbHble,
rpaduKm, XapaKTEPUCTUKM.
fiBneHune pe3oHaHca u ero pusnyeckas npupoga. NMpumepsbl.
BonHa. BMLI,bI BOJIH. MexaHun3am O6pa3OBaHVI‘FI MeXaHUn4YeCKMnX BOJIH.
3ByKoBas Bo/IHA. MexaHM3m 06pa3oBaHMA 3ByKa B ra3ax.
BosHoBOE ypaBHEeHMe.
Crosyas BosiHa. MexaHn3m 06 pasoBaHus. YpaBHEHUe CToAYEN BOJHbI.

Nouvs®

Cemunap Ne 4 "CraTtucrnyeckne MeToAbl ONIMCAHUS MaKpocucTem'"
BeposTHOCTH NOSIBIEHUS TUCKPETHON U HENPEPHIBHOM CIIy4alHBIX BEJIUYMH.
@yHKIUS pacupeneseHus BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKH.

Cpennee n HanboJIee BEPOSTHOE 3HAYCHUE CITYyIaHON BEITMYMHEI.
Cratuctuueckue MeTobl. OCHOBHBIE MTOJIOKEHUS CTATUCTUUECKON (DUBHKH.
Pacnpenenenne Makcgeia, ['aycca, bosbiimana.

A S



Cemunap Ne 5 "Tepmoannamuyeckne MeTOAbI ONMCAHUS MaKpocucrem'
YpaBHEHHE COCTOSIHUS UJICATILHOTO Ta3a.
PacnpegeneHve sHeprum no cteneHam cBobogbl. CpeaHAA SHEPrMA MONEKY/bI.
TennoemKocTb. MonfapHan 1 yaenbHas TensioemKocTu. YpasHeHne Maliepa.
BHYTpeHHAA 3Heprna Kak yHKUMA COCTOAHUA cucTembl. PaboTa Kak GyHKLMA npouecca.
[IepBoe HayaI0 TEPMOJIUHAMUKHY.
N3omnporecchl: M30TEPMUIECKUHN, N30XOPUIECKUN, N300aprUIecKuil, aqnabaTuiecKuii,
MOJIUTPOTIMYECKUH.
7. Outponus. CBONHCTBA SHTPONHMU U30IUPOBAHHON CUCTEMBI.
8. BTOpOi1 3aKOH TEpMOIMHAMUKHU.
9. Hukin Kapno. K.i.a. nukna Kapro.

Sk wnN—

CemuHap Ne 6 "dneKTpocraTuueckoe none"
DNeKTpoCTaTUYECKOE NoJie. INEKTPUYECKUI 3apsaa. 3aKoH KyioHa.
HanpsaxeHHOCTb aneKTpocTaTnyeckoro noad. MpuHumMn cynepnosmuum.

MNoToK BeKTOpa E. Teopema laycca.

MoTeHUManbHOCTb 3/1EKTPOCTATUYECKOTO NoAA. Teopema O LIMPKYAALUN.

CBA3b MeXAy HAaMPAXKEHHOCTbIO U NOTEHLMANIOM.

lfeomeTpuyeckoe onucaHune nona. Cuiosbie AMHUK. IKBUNOTEHUMA/bHbBIE MOBEPXHOCTMU.

ok wNE

CemunHap N2 7 "MocTosiHHDbIM TOK. Llenu nocToAHHOro ToKa"
DNeKTPUYEeCKMi ToK. MAOTHOCTb TOKA. YpaBHEHME HEMNPEPbLIBHOCTMU.
3akoH Oma 4na og4HOPOAHOrOo yyYacTKa Lenu.

ConpoTtueneHne nposogHUKa. CoeanHeHne CONPOTUBAEHNA.

3akoH Oma ana Heo4HOPOAHOro yyacTKa uenun. CtopoHHue cunbl. 34C.
Mpasuna Kupxroda.

MouwHocTb TOKa. 3akoH xoyna-JleHua.

ok wnN e

CemuHap Ne 8 "MarHuTHOe nose. IN1eKTPoOMarHMTHaA MHAYKuua"

1. WNCTOYHMKM MarHuTHOro nonsa. MarHMtHoe noJsie ABMXKyLLeroca 3apaga U NpoBOAHMKa C TOKOM. 3aKOH
bno-Casapa.

2. TIOTOK U UMPKYAALMA BEKTOpPA MHAYKUMW MArHUTHOro nons. Teopema [aycca M Teopema O
LMpPKRyAaLUN.

Cuna NlopeHua. [1BuxKeHMe 3apArKeHHOM YacTMLbl B MarHUTHOM nose.

Cuna Amnepa.

3aKOH 3N1eKTPOMarHUTHoOM MHAyKuun ®apages. Mpasuno JleHua.

BuxpeBoe aneKkTpuyeckoe nose.

AsneHne camonHaykumun. MHAyKTMBHOCTL. ConeHoua,

Nouvs®

2 cemecTp

CemunHap N29 "UHTepdepeHuua n gudpakuma ceera”

INEeKTPOMarHUTHbIE BOJIHBI.

KorepeHTHOCTb M1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHunn cBeTa OT ABYX UCTOYHUKOB.

NHTepdepeHumn cBeTa OT NJI0CKONapanNe/ibHON NAACTUHKM.

NHTepdepeHumn cBeTa OT NIACTUHKN NepemMeHHOoM ToWwMHbI. Konbua HbloToHa.

MpumeHeHne HTepdepeHL MM cBeTa.

fiBneHne audpakumn. OcobeHHOCTb AUPPaKuMKM CBETOBbIX BOAH. [udpakuma OPpeHens w

®payHrodepa.

8. MpuHumn MNovireHca-OpeHens. YNpoLieHne BbIYUCAEHUI C MOMOLLLbIO BEKTOPHOW AMArpaMmmbl.

9. Andpakumsa GpeHens Ha Kpyraom oTBepcTun. 3oHbl dpeHens.

10.Andpakuma PpayHrodepa Ha y3KOW MPAMOSIMHENHON wWenn. YCIoBMA MakCMMyma M MUHUMYMa.
3aBUCMMOCTb MHTEHCUBHOCTM CBETA OT Yra AnUdpaKL .

11.OndpakumoHHasn peweTka. OCHOBHbIE XapaKTePUCTURM SUOPAKLMOHHONW pPeLLeTKM. YCI0BUA FaBHbIX
MaKCMMYMOB U MMHUMYMOB U J,06aBOYHbBIX MUHUMYMOB.

NoupswNe



CemunHap N2 10 "Monapusauyus ceera"”

1. Nonapusauma ceeta. ECTeCTBEHHbIN M NONAPU3OBAHHbIN CBET.

2. MonAapusauma ceeTa Npu OTPaXKeHUn n npenomaeHnn. 3akoH bptoctepa.

3. MonAapwusaumnsa npu ABOMHOM nyyenpenomaeHun. CeoMcTtBa OObIKHOBEHHOrO U HEOObIKHOBEHHOTO
nyyein.

4. MonapusaumoHHble npusmel. Mpruama Hukona.

5. 3akoH Mantoca. AHanm3 NonApMU30BaAHHOIO CBETa.

6. OnTU4YecKn akTMBHbIE BelecTBa. BpalweHne nn1ockocTM nonapmsaymm ceeTa.

CemunHap N2 11 "KBaHTOBas onTuKa"

1. TennoBoe M3ny4yeHWe abCoNOTHO YepHoro Tena. 3akoH CtedaHa — BosbuMaHa. 3aKOH CMeLLeHuA
BuHa.

2. KopnyckynapHO-BONIHOBOW Alyannsm cBeTa. dHeprua u umnynbc potoHa. [asneHue ceeta.

3. ®otoaddekT. 3akoHbl poToadpPekTa. Popmyna IHWTENHA.

4. 3ddekt KomntoHa. Popmyna KomnToHa.

5. BonHoBble cBOMCTBA YacTuu,. [anHa BosiHbI e bponna. MpuHumMn HeonpegeneHHocTu leii3eHbepra.

CemunHap N2 12 "CrtpoeHue atoma"

Mogenu atoma. MNnaHeTapHas mogesib aToMa.

MNoctynatbl bopa.

N3nyyeHre aToma BOA4OpOAa M BOAOPOAONOA0OHbIX cucTem. CreKTpasibHbIe CEpUN.
dopmyna banbmepa.

CneKTpbl MHOTO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3/u.

vk wnN e

CemunHap N2 13 "OcHOBHble N0I0XKeHUA KBAHTOBOW MeXaHUKn"

1. KBantoBble coctossHusa. BonnoBas ¢yHkimus u ee ¢usuueckuid cmbica. [Ipunnun
cyneprio3unuu. YpapHenue lllpeaunrepa, KBaHTOBbIE YPAaBHEHUS JBUKECHHUSL.

2. Hekoropble 3ajaun KBAaHTOBOW MeXxaHUKH. YacTuia B 6ECKOHEUHO IITyOOKOM MOTEHIMAIbHOMN
same. KBaHTOBaHUE SHEPrUu.

3. KBaHTOBble 4MC/a, XapaKTepusylolme MONOXKEHMe 3/1eKTpoHa B aTome. KBaHTOBaHMe 3Hepruu.
KsaHTOBaHWe MOMeHTa nmnyabca. CMMH 3NeKTpoHa.

4. Cxema sHepreTU4ecknx yposHel aToma Bogopoaa. Mpasuia ot6opa npy aTOMHbIX Nepexoaax.

5. I'paHHUIIbI MPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

CemunHap N2 14 "ATomHble Agpa, UX CBOMCTBA. PaanoOaKTUBHOCTD"
fiBNeHune paanoaKkTUBHOCTMU.

OCHOBHOW 3aKOH PaZMOaKTUBHOIO pacnaja. PafnoaKkTUBHbIE PAAbI.
CocTaB 1 XxapaKTepPUCTUKM aTOMHOTO A4 pa. AAepHble CUbl.
KanenbHas u obosoveyHas mogenm agep.

Macca 1 aHeprua ceasu Aapa. YaenbHas sHeprus ceasu. Paguyc agpa.

ukhwn e

CemuHap Ne 15 "fipepHble peakuun"

1. ApepHble peakuum.

2. DHeprus saepHoON peakLmu.

3. YpaBHeHMe W 3HepreTMyeckoe ycioBue o-pacrnaga. CBA3b 3Heprum o-4actmupl C NEepuoaom
nonypacnaga. TyHHenbHbI apdeKT npu a-pacnage. CNekTp o-4acTuL.

4. XapaKTtep crnekTpa y-u3nyyeHus. Mpoueccbl B3aMMOAENCTBUA Y-KBAHTOB C BELLECTBOM. 3aBMCUMOCTb
WHTEHCMBHOCTU Y-U3/ly4eHMA OT TO/LMHbI cnoa BewectBa. CpaBHEHWE NPOHMKAOLWENA CNOCOOHOCTM
Pa3NYHbIX BUAOB U3/TyYEHUA.

5. Tpu BuAa P-pacnaga. IHepreTMyecknit cnekTp B-yactvu. MMnoTtesa HEWTPUHO. 3aKOHbI COXPaHEHUs
npv B-pacnage. /lenToHbl. JIeNTOHHbIV 3apAg4,



MpunokeHue 2

«OueHouHbIe CpeacTBa ANA NPOBEAEHUA NPOMEXKYTOUHOM aTTecTauumn»

Ilo Z[aHHOﬁ JUCHUIUIMHE TPCAYCMOTPCHBI pa3IMYHbIC BUABI KOHTPOJIA PE3YyJIbTaTOB O6y‘{eHI/I${I TeKyIJ_II/Iﬁ
KOHTPOJIb (npOBepKa BBITIOJIHCHUA 3az[aHm71, KOHCIICKTOB HeKHHﬁ), HpOMe)KyTO‘lHLIﬁ KOHTPOJIb B BUJC TECTUPOBAHUA
110 pasaeiny u HUTOTOBBIN KOHTPOJIb B BUJIC 3a4€Ta.

WH)KEeHepHble U
Hay4YHO-TEXHWUY
€CKue 3a43a4u B
cohepe cBoelt
npodeccnoHanb
HoW
AeATeNbHOCTU U
HOBbIX
MeXANCUMMIANH
apHbIX
HanpaBAeHW ¢
NCMosb30BaHNe
M
€CTecTBEHHOHA
YYHbIX,
MaTeMaTUYECKK
Xu
TEXHO/IorM4YecK
uUX mogenen;

€CTeCTBEHHbIX HayK
npv pewweHnmn
npodeccnoHanbHbl
X 3a4a4

OnkK-1.2
MpumeHaeT n
ucnonb3yet
COBpEMEHHble
maTepuanbl U
3aNeMeHTHYto 6asy
Y3/108B, AeTanen un
npvBOA0B MalLMH
OnkK-1.3
MpumeHaeT
MeToAbl
NPOEKTUPOBAHMA U
pacueTa aetanen un
Y3708 MaLUWUH
OnkK-1.4
NoHumaet
KOHCTPYKLMIO
TEXHUYECKOro
obbekTa no
yepTexy,
OEeMOHCTpupyeT
nepBuYHbIe
HaBbIKM
BbINO/IHEHUA
KOHCTPYKTOPCKOW
OOKYMEHTaLMM Ha
OCHOBE CTaHAAPTOB
ECKA

Koa n
Koa n HaumeHoBaHue
HanmeHoBaHue MHAWKATOPa
obuwenpodeccno | AocTuReHun
HaNbHOM obuenpodeccnoHanb OueHouHble cpeacTsa
KOoMneTeHuMn HOM

KOMMeTeHUMMN
OnkK-1 Onk-1.1 MepeuyeHb TeopeTMUECKMX BONPOCOB K 3K3ameHy ( 1 cemecTp):
CnocobeH Wcnonbsyer 1. KuHemaTMKa nocTynatefnbHoOro ABuXeHua. [oHATUe
CTaBuUTb U 3aKOHbI U METOAbI | paanyc-BeKTOpa, CKOPOCTU U yCKOpeHUA. HavanbHble ycnosumA.
pewaTb MaTEMaTUKN, Mpsamas n obpaTHadA 3a434N MEXAHUKMN.

2. [BwKeHVMe MO OKPYKHOCTU. Yron mnoBOPOTa, Yri0Bas
CKOPOCTb M yrnoBoe yckopeHue. CBA3b YI0OBbIX U JIMHEMHbIX
BE/INYMH.

3. KpuBonuHeliHoe  ABUMKEHMe. TaHreHumanbHoe "
HOpManbHOe YycKopeHue. [lonHoe ycKkopeHue. Yron mexay
CKOPOCTbIO U YCKOPEHUNEM.

4. WHepumanbHble cucTeMbl oTcyeTa. NoHATUE CUAbI, Macchl U
umnynbca. OCHOBHOM 3aKOH AMHAMWKKM MOCTYNaTe/IbHOro
OBUKEHUA.

5. MomeHT umnynbca 1 MOMEHT CU/Ibl OTHOCUTENbHO TOYKW.
OCHOBHOe ypaBHeHMEe ANHAMMKWN BPALLLATE/IbHOTO ABUMKEHWA.

6. BpallleHne BOKPYr HEMOABWMMKHON OocU. MOMEHT MHEPLUN.
PacueT MOMEHTOB MHEPLUK NPOCTbIX TeN. Teopema LUTeiHepa.
7. 3aKOHbl COXpaHEHWA B MeXaHWKe. 3aMKHyTas cucTema.
3aKOHbl COXPaHEHMA MMNYAbCa M MOMEHTa UMNYbCa.
8. Pabora " MOLHOCTb. KnHeTnyeckan
nocTynaTenbHOro 1 BPalaTe/IbHOro ABUMKEHUSA.

9. KoHcepBaTuBHble cuibl. MNoTeHUMaNbHAA 3Heprusa. 3aKkoH
COXPAHEHMA NONHON MEXaHUYECKOW SHEPTUW.

10. OBa cnocoba onucaHuA B3aMmMogencTsuaA. [BuKeHue
YyacTuLbl B OAHOMEPHOM CTauMoHapHOM nose. CBA3b mexay
CUNOM N NOTEHLMANbHOW 3HEpPrue.

11. FapmoHuyeckne  KonebaHus.  AmMnauTyda,  4acToTa,
HayanbHaa ¢asza. MatemaTuyeckuit U OUBUYECKUIA MaATHUK.
JHeprna rapMoHUYecKnx KonebaHui.

12. 3artyxatowme KonebaHuA. XapaKTepucTUKu
JHeprua 3aTyxatowmx konebaHum.

13. Obuwee noHATME O BOJHAaX. XapaKTepucTuKkM beryuiel
BO/IHbl. BONIHOBOE ypaBHEHME NNOCKOW BOJHbI.

oHeprua

3aTyXaHuA.

14. HanoxkeHue ynpyrux BonH. Crosyas BOJMHAa W ee
ocobeHHocTU. KoniebaHne HaTAHYTOM CTPYHbI.
15. NoctynaTsl JMNHWTENHa. 3amegnneHue BPEMEHM.

JlopeHueBO coKpalleHne ganHbl. PenaTuBUCTCKUE MHBAPUAHTDI.
NHTepBan.

16. PenatmBucTckuit mmnyabc. CBA3b Maccbl, 3HEpPrUM U
MMMNYAbCa YacTULbl. DHEPrua NOKoA. 3aKOHbl COXPaHEHUA npwu
pPenATUBUCTCKMX CKOPOCTAX.




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

17. Makpocuctema. MMUKpPOCOCTOAHME W MaKpPOCOCTOAHUE
cuctembl. CtaTuctuyeckmin noaxof. [OHATME BEPOATHOCTU M
cpefiHel Be/IMUYUHBI.

18. dyHKuusA pacnpegeneHus cnyYanHowm BE/INYMHBI.
PacnpeneneHue moneKkyn nNo NpoeKLMAmM CKOpoCTei.

19. PacnpegneneHve MONeKyN MO MOAYIO CKOpocTU. Hanbonee
BEPOATHAA, CPeHAA U CpegHEeKBaApPaTUYHAA CKOPOCTMU.

20. Mogenb wageanbHoro rasa. [lasneHne u TemnepaTtypa C
TOYKM 3PEHUA MONEKYNAPHO-KUHETUYECKON TEOPUU. YpaBHEHME
COCTOAHWA MAEANbHOrO rasa.

21. PacnpegeneHve MOJIEKYN MAEaNbHOrO rasa rno BbiCOTe B
nose Taxectn 3eman. bapomeTtpuueckas popmyna.

22. MoHATMEe cTeneHel cBoboabl MoJsieKynbl. Teopema o
paBHOpacnpeneneHUn sHeprum nNo creneHsam ceobospbl.

23. BHyTpeHHAA 3Heprua Kak YHKUWUA COCTOAHWUA CUCTEMbI.
MNepBoe Ha4yano TepMOANHAMMUKMN.

24. Pabota Kak ¢yHKUMA npouecca. M30xopuUeckui,
N306apUYECKMIA U U3OTEPMUYECKMIA NPOLLECCHI.

25. MoHatue TenJ0emMKoCTH. TennoemKocTb npu
N30XOpMYEeCKOM W un306apuyeckom npoueccax. [MocToAHHaA
agnabarsbl.

26. ApnabaTnueckuii npouecc. Mepsoe Hayano
TEPMOAMHAMUKN Ana aamabatuyeckoro npouecca. YpaBHeHue
MNyaccoHa.

27. Uuknnyecknin  npouecc.  KoapoduumeHT  nosesHoro
OeNcTBMA TENIOBOM MalIMHbI. BTopoe Havyano TepMoauHaMUKK.
dopmynuposkn Knaysnyca n KenbsuHa.

28. Mpobnema  HeobpaTMMOCTM  TEMOBbIX  MPOLECCOB.
JHTpONMA cucTembl 1 ee cBoNcTBa. Teopema HepHcTa.

29. OcHOBHOe YypaBHeEHME TEPMOAMHAMWMKW.  DHTPOMMUA
naeasbHOro rasa. MameHeHne sHTPONUM NPU N30MpPOLLECCaX.

30. Uwukn KapHo. Teopema KapHo. TepmoanHammnyeckas WwKana
TemnepaTtyp. TpoiHaA TOUYKa BOAbI KaK penepHas TOYKa.

31. CratucTuyecKkuii Bec MaKpOCOCTOAHMA. CyTtb
HeobpaTumocTn. CTaTUCTUYECKUIA CMbICca 3HTponuu. Popmyna
bonbumaHa.

32. TpaHuUbl MNPUMEHMMOCTM MOAENM WAEANbHOTO rasa.
YpasHeHue BaH-gep-Baanbca. N3oTepmbl peanbHOro rasa.

MNepeyeHb TeOpeTUUECKUX BONPOCOB K 3ayeTy(2 ceMeCTp):

1. Cwunbl B3aMMoOZeNCTBMA B MpUPOAE. INEKTPOCTaTUYECKOe
nosne. 3aKoH KynoHa. HanpsaxeHHOCTb
9N1EeKTPOCTAaTUYECKOro nons. MpuHUMN
cynepnosuumu.

2. Cunosble vMHW. TlOTOK  BEKTOpa  HaANPAXKEHHOCTU
anekTpocTaTUyeckoro nona. Teopema Maycca.

3. NoteHuman. Teopema o LMpKRyaLmm BEKTOpa
HaNPAXEHHOCTM 3/IEKTPOCTAaTUYECKOro MOJA.
CeAsb mexay HaMpPAXEHHOCTbIO 7




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

NOTEHLNAIOM.
DNEeKTPOEeMKOCTb. KoHpeHcaTopbl. CoeauHeHue
KOHAEHCAaTopoB. JHeprua KOHAEeHcaTopa.

DHeprua aNeKTPUYeCcKoro nons.

JneKkTpuYeckMn  Tok. [NOTHOCTb TOKA. YpaBHeHue
HenpepbIBHOCTU. 3akKoH Oma B
anddepeHumansHomn popme.

ConpoTtusneHve nNpoBoAHWKOB. CTOPOHHWME CwJbl. 3aKOH
Oma B MHTerpanbHoi popme.

Mpasuna Kupxrodpa ana pacyeTa pasBeTBAEHHbIX Lenew.
MouwHocTb TOKa. 3akoH [xoyna-JleHua.

EonHaa npupoaa SN1EeKTPUYECKOro M MarHUTHOroO nons.
Mone  pBwkyweroca  3apaga.  [lpuHuwmn
Cynepnosuumm  MarHWTHbIX  Nonen. 3aKoH
Bbno-Casapa.

MOTOK M UMpPKYNALMA BEKTOPA MHAYKLMW MArHUTHOrO NONA.
Teopema aycca n Teopema 0 UMPRYAALUN.

Cuna NopeHua. Cvna Amnepa.

3aKOH 3/1eKTPOMarHMTHOM MHAyKuun ®apages. Mpasuno
JleHua. Buxpesoe anekTpuyeckoe none.

fABneHne camounHAyKumu. UHAOYKTUMBHOCTb.  DHepruA
KOHTypa C TOKOM. DHEeprua MarHMTHOro noas.

dneKkTpuyeckoe nose B BewecrBe. [lonAapmsauma

ANSNEKTPUKA. BEKTOp SNNIEKTPUNYECKOro
cmeweHunA. ﬂ,MBJ’IEKTpM‘-IECKaFI NPOHNLUAEMOCTb
Beulecrea.

MarHutHoe nose B Bewecrse. HamarHMYeHHOCTb.
HanpsaxeHHOCTb marHUTHOro nosd. MarHuTHas
NPOHMLL@AEMOCTb BellecTBa. PeppomarHeTukum.

Cuctema ypaBHeHMt  MakcBenna Kak  0606ueHue
pPa3poO3HEHHbIX ABMEHWN 3NEeKTpUyecTsa U
marHetusma. MartepuasibHble ypaBHEeHMA.

CsoiicTBa ypaBHEHW Makcsenna. MNpepckasaHue
CyLLeCTBOBAHMA 3/1EKTPOMArHUTHbIX BOJIH.

ONeKTpOMarHuUTHble  BOJIHbl.  BosnHoBOe  ypaBHeHue.
CBOWCTBA 3/1EKTPOMArHUTHbIX BOJIH.

Mnockad 3S/1eKTPOMarHWTHAA BOJHA UM €e OCHOBHble
XapPaKTEPUCTUKMN. SHeprusa 7 UMMNYNbC
3/1eKTPOMArHUTHOM BOJIHBI.

EctectBEHHbIN UM nonApuM3oBaHHbIM  cBeT. CTeneHb
nonApmMsauun  NIMHEMHO  MOAAPU30BAHHOIO
cBeTa. 3akoH Mantoca.

Monapusauma Npu OTParKEHMM M MPENOMJIEHMW CBeTa Ha
rpaHuue  pasgena  OUINIeKTPUKOB.  Yron
BptocTepa. [1BoliHOE NyyenpenomneHue.

Cnocobbl nonspu3aumMm ectecTBeHHoro ceeta. [lpu3ama
HukonAa. BpaweHue naockoctu nonapusauumm
cBeTa MNpWU MPOXOXKAEHUM Yepe3 ONTUYECKM
AKTMBHYIO cpeay.




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

22.

23.

24,

25.

26.

27.

28.

29.

Wkana 3/1EKTPOMATrHUTHbIX BOJH. OcobeHHocTH
ONTUYECKOTO AnanasoHa. Mokasatenb
NpesoMIeHNsA cpeabl.

KorepeHTHble BOAHbI. UHTepdepeHLMsA CBETOBbIX BOJH.
CnoxeHve  MHTEHCMBHOCTEM B ciy4yae
HEKOTepeHTHbIX M KOFrepeHTHbIX KoslebaHuii.

OnTnyeckas pasHocTb xoga. CBsA3b OMTUYECKOW PAsHOCTU
X0A4a ABYX BOJIH C Pa3HOCTbIO Ga3 Mexay HUMM.
YCNoBMA MakCMMyMa U MUHUMYMa.

Cxema tOHra gna  HabnwgeHua  MHTepdepeHuun.
BpemeHHas " NPOCTPaHCTBEHHanA
KOrepeHTHOCTb.

NHTepdepeHuna B TOHKMX MieHKax. HabnaogeHue Koney,
HblOTOHa B OTPAXKEHHOM U NPOXOAALLEM CBETE.

fieneHne  gudpakuun.  Oudpakuma  dOpeHens
®payHrodepa. NpuHumn MNorireHca-dOpeHens.

Ondpakuya dpeHensa Ha KPYr/iom OTBEPCTUW. 3OHbI
®peHensa. Tpaduyecknin  meTon  CNOXKEHMS
amnanTya,.

Ondpakuma OdpayHropepa Ha y3KON NPAMOSNHENHOM
wenn.  AndpakumoHHas pelweTka  KakK
COBOKYMHOCTb KOHEYHOTO YMC/Ia LLesiei.

MNepeueHb TeopeTUUECKUX BONPOCOB K 3a4eTy ( 3 ceMecTp):

1. Tennosoe u3nyyeHue Tena. 3aKoH
CredaHa-bonbumaHa. 3aKoH CMmeLLeHunA BuHa.
f'vnoTtesa MNnaHka.

2. ®oToadodekT. 3aKoHb! CroneTosa. dopmyna
JNHWTENHa.

3. ®otoHbl. JasneHne ceeTa. KopnycKynsapHO-BOIHOBOM
Ayanusm ceeTa.

4. PaccesHne ¢oTtoHa Ha cBOOOAHOM  3NEKTPOHE.
®opmyna KomnTtoHa.

5. BonHoBble cBoMcTBa YacTuu,. AanHa BosHbI Ae bpoiins.
JKcnepuMMeHTaNbHble NOATBEPXKAEHUA rMnoTesbl Ae
Bpoitns.

6. MpuHUMN HeonpeaeneHHOCTH. CooTHOLWeHMe
HeonpegeneHHocten  lenseHbepra.  OcobeHHoCTU
npowecca n3mepeHunsa B KBAaHTOBON MeXaHUKe.

7. ®du3nyeckoe UCTONKOBaHWE BOJH Ae bpoina. BonHoBas
byHKUMA ©n ee cBoKcTBa. [710THOCTL BEPOATHOCTM
O06HapyKeHNA YacTuubl.

8. OcHoOBHa# 3afava KBAHTOBOW MEXaHMKM.
HectauyoHapHoe ©“  cTauMOHapHOe  ypaBHeHWe
WpéaunHrepa.

9. Yactvua B ogHOMEpHOM 6ECKOHEYHOM NPSMOYTroAbHOM
NoTeHUMANbHOM  AMe. KBaHTOBaHWe  3Heprum.

CobcTBEHHbIE QYHKLMM COCTOAHUA YacTULLbI.

10. NpoxoxaeHne  YacTuubl 4Yepe3s  MNOTEeHUMasbHbIN
6apbep. TyHHenbHbIM 3ddEKT.

11. KBaHTOBbI rapMOHUYECKNI OCLUANATOP.




Koa n

Koa n HaumeHoBaHue
HanmeHoBaHue MHAWKATOPa
obuwenpodeccno | AocTUReHUn
HaNbHOM obuwenpodeccnoHanb OueHouHble cpeacTea
KomMneTeHun HOM
KOMMeTeHUNM

12. NnaHeTapHas Mmogenb aTtoma. [octynatel bBopa.
KBaHTOBaHWe sHeprum BoAOpPOLA0NoA06HOM cucTeMBI.

13. U3nyyeHwne BOA0POAOMNOA00OHbIX cucTem.
CnekTpanbHble cepum aToma Bogopoaa. O6obuieHHas
dopmyna banbmepa.

14. CnekTpbl MHOTO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3nu.

15. YpaBHeHue LlpeauHrepa pana atoma BogopoAa.
KBaHTOBaHWe MoMeHTa umnynbca. Mpasuna otbopa.

16. CnuH anekTpoHa. KBaHTOBble 4uMC/Aa, onuMcbiBatoLMe
COCTOAHME  3/7eKTpoHa B atome.  KpaTHoCTb
BbIPOXKAEHUA SHEpreTMyeckux YypoBHeW. [MpuHUMA
MNaynwn.

17. MpUHUMN  TOMAECTBEHHOCTU  OAMHAKOBbLIX  YacTuL.
Bo30HbI M pepmMOHbI. KBaHTOBbIE pacnpeseneHus.

18. CBobogHble 3/1eKTPOHbI B MeTanne. dHeprua depmu.
30HHasA TeopuA TBEPAbIX TEN.

19. SneKkTponpoBOAHOCTL METaNN0B U MONYNPOBOAHMKOB.
CBepxnpoBoaMMOCTb.

20. fiBneHne  pagMoakTMBHOCTM.  OCHOBHOM  3aKOH
pafMOaKTMBHOrO pacnaga. [loctosHHaa pacnaja.
Mepuog nonypacnaga.

21. CoctaB M XapaKTepPUCTUKM aTOMHOro aapa. KanenbHas
mogaenb. Pasmep u cnuH agpa.

22. Macca 1 3Heprusa cBA3W aTOMHOro Agpa. 3aBUCMMOCTb
yOEeNnbHOW 3Heprus CBA3M OT MacCOBOrO 4ucha.
Ob6onoyeyHasa mozenb agpa.

23. flpepHble peakuuu. DHeprma peakumu. PeaKkuum
OeNneHnsa u cuHTe3a agep.

24, PagnoaktuBHble pagbl. OCHOBHble 3aKOHOMEPHOCTU
o-n3nyyeHua agep. [OavHa csobogHoro npobera
0-4acTuLL.

25. Tpu Buaa [P-pacnaga. 3SHepreTMYeckuin  ChekTp
B-yactuu,. HeliTpuHo.

26. OcobeHHOCTN  y-u3nyyeHua agep. [poxoxaeHue
Y-KBAQHTOB Yepes BeLecTBo.

27. KnaccudumKkauma anemeHTapHbIX 4acTuy. J1enToHbl.
JlenToHHbIN 3apag.

28. AgpoHbl. BbapuvoHHbIN 3apag. KeapkoBaa Mmogesb
aJpOHOB.

OrnK-1.2: MpumepHbIii NnepeyeHb NPAaKTUYECKUX 3aaHUIN
NpumeHaeT u 1 cemectp
MCNoOb3yeT 3apaHue 1.Touka ABMXKETCA B NJIOCKOCTN X0y MO 3aKOHY:

COBpPEMEHHbIe
MaTepwuanbl u
3/IEMEHTHYIO
6a3y y3nos,
aertanen un
npuBOAOB
MaLlnH

x=-2t;y =4(1—¢). HallTn ypaBHeHune TpaekTopun y = f(x) w

n306pa3unTb ee rpaduUecku; BEKTOp ckopoctn V' 1 yckopeHus
d B 3aBMCMMOCTM OT BPEMEHW; MOMEHT BPEMEHMU ty, B KOTOPbIN
BEKTOP YCKOPEeHWsA d COCTaBAAET yro T/4 ¢ BEKTOpPOMm

—

ckopoctn V. OTtBeT: y=—x?-2x; V=-2i +4(1-21)j, a=-8;,
to=0,75c.
3apaHue 2. Teno BpalLlaeTcs BOKPYr HEMOABUMKHOM OCcK No




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

3aKOHY @ =2+4./—2.t*. HaiiTu: 1) cpeiHee 3Ha4eHmne yraosoi
CKOPOCTU (o) 33 MPOMEXYTOK BPEMeHM OT t=0 40 OCTAaHOBKY;

2) yrnoByo CKOPOCTb Te/la B MOMEHT BpemMeHu t=0,25 c; 3)
HOPMa/IbHOE YCKOPEHME TOUKM, HaX04ALLEACA Ha paccToAHMM 1
M OT OCM BPaLLEHUA B TOT e MOMEHT BpemeHu. OTeeT: 2paa/c;
3 paa/c; 9 m/c’.
3apaHue 3. LWap maccoit mi=4Kr aABUKeTCA co cKopocTbio V=5
M/C 1 CTaNKMBAETCA C LLAPOM Maccoi m; =6 Kr, KOTOpbIit
ABWNKETCA eMy HaBCTpeuy co ckopocTbio V,=2 m/c. Onpegenute
CKOPOCTM LWapoB nocae yaapa. Yaap cuntatb abcontoTHO
YMpyrum, npsimbiM 1 LeHTpanbHbiM. OTBeT: 3,4 m/c, 3,6 m/c.
3apaHue 4. Ban B BUAE CN/AOWHOIO UMAMHAPA Mmaccoin my=10 Kr
HaCcaXeH Ha FOPM30HTAJIbHYIO OCb.  Ha UMAWHAP HAaMOTaH
LWHYP, K cBOBOAHOMY KOHLYY KOTOPOro NnoAgeLleHa rmpa Mmaccom
m,=2 Kr. C KakuM ycKkopeHunem byaeT onycKaTbCa rmpa, ecnm ee
npepocTasnTb camoli cebe? OTBeT: 2,8 m/c’.
3apaHue 5. Onpegenntb Nepnos, 4actoTy U HavasbHyto dasy
KonebaHnM TOUKK, ABUKYLLENCS NO YPaBHEHWIO:
x=A-sin a)(t +T) roe w=2,5n c'l, 1=0,4 c,A=0,02 m. KakoBa
CKOPOCTb TOYKMN B MOMeHT BpemeHu 0,8 c. OteeT: T=0,8c; v=1,25
¢'; V=0,157 m/c.
3apaHue 6. Haliante gns ra3oo06pasHoro asota TemnepaTypy,
NPV KOTOPOM CKopocTAM MoseKkyn vi = 300 m/c un v, = 600 m/c
COOTBETCTBYHOT O4MHAKOBbIE 3HAaYEeHUA YHKL MU
pacnpegenexvs Makcsenna f(V). OteT: 7 _ mV; =V?) _ 330K,
4k In(V, IV,)
3apaHue 7. VigeanbHbli 4BYXaTOMHbIN ra3 06bemom 5 1 u
nasneHnem 10° NMa N30XOPUUECKM Harpenu, B pesyabTaTe Yero
cpenHAa KMHEeTUYEeCcKaa SHeprma ero MoJIeKy/ yBeimunaacs ot
0,0796 3B g0 0,0923 3B. Ha cko/abKO Npu 3TOM M3MEHUTLCA
AaBneHuve rasa? B ganbHewnwem ras U3oTepmmYecKn pacimpunm
[0 HavanbHOro aasneHuna. Onpepenmte obbem rasa B KOHLe
npouecca. Otset: yseanuutca Ha 0,16 MMa; 5,8 n.
3apaHue 8. Onpegennte KoapOUUMEHT TENIONPOBOAHOCTHM A
a30Ta, ec/v KO3IPPULMEHT AMHAMMYECKON BASKOCTU N ANA HETO
npu Tex ke ycnosuax paseH 10 mkMNa-c. Oteet: A=7,42 mB1/m-K.
3apaHue 9. 12 r a30Ta HaXo4ATCA B 3aKPbITOM cocyge obbemom
2 n npu temnepatype 102C. lMocne HarpeBaHWA AaBieHUe B
cocyze CTano paBHoO 104MM.pT.CT. Kakoe KonnyecTtso Tenna
6b110 COOBLLEHO ra3y Npu HarpeBaHUn? OTseT: 4,1-10° [x.
3apaHue 10. Cmewann Bogy maccoi m;=5kr npu Temnepartype
T,=280 K c Bogo# maccon m,=8Kr npu Temnepatype T, =350 K.
Halitu: 1) TemnepaTtypy 6 cmecu; 2) usmeHeHue AS sHTponuu,
npoucxogsuiee npu cmewmnsanmm.  Oteet: 323 K; 0,3 kKAx/K.
2 cemecTp
3apaHue 11. ToyeyHsble 3apaabl q1=10 HKn u g,=-20 HKA
HaxogATCA B BO3Ayxe Ha pacctoaHun 10 cm apyr ot gpyra.
OnpenenvTb HaNPAXEHHOCTb NOAA B TOYKE A, yAaneHHOM Ha
paccToaHue 6 cm OT NepBoro 1 Ha 8 cm oT BToporo. Kak
WU3MEHUTCA NOTEHLMANbHAA SHEPTUA B3aMMOAENCTBUA 3apALOB,
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€C/IM NepemecTUTb BTOPOW 3apAg, B 3Ty ToUKy? KaKyto anda sToro
HY}KHO coBepwunTb paboTy? OTBeT: 37,6 KB/M; 12 MK XK.
3apaHue 12, Tpy NNOCKMX BO3AYLWHbIX KOHAEHCcAaTopa €
emkocTamm C;=1,5mKP, C,=7 mk®P, C3=2 mK®P coenHEHDI
nocsefo0BaTesIbHO U NPUCOeANHEHbI K UCTOYHMKY TOKa. Mpwn
9TOM 3apAL BTOPOro KOHAeHcaTopa pasBeH 14-10™ Kn. a) Haiitn
SHepruto 1o 6atapen. 6) He oTK/IOYaA UCTOYHMKA TOKA OT
6aTapeun KOHAEHCATOPOB, PA3ABUratoT NAACTUHbI TPETbErO
KOHAEHCaTopa, YBE/IMYMBAA PACCTOAHNE MEXAY HUMU B 2 pas3a.
Haiitn usmeHeHmne emKoctu 1 3apaga b6atapeun. OteeT: 490 mAx,
0,21 mk®, 0,4 mKn.

3apaHue 13. [1ga anemerta (€, =1,2B,r,=0,10m, £,=0,98B, ,
= 0,3 OM) coeauHEHbl 0AHOMMEHHbIMU NOAKOCAMM.
ConpoTtmnsneHue R coeguHUTENbHbIX NPOBOAOB paBHO 0,2 Om.
OnpepenuTtb cuny TOKa B uenn | 1 pasHOCTb NOTEHLMANO0B Ha
3a*KMMmax Kaxgoro ncrodHuka. Oteet: 0,5 A; 1,15 B; 1,05 B.
3apaHue 14. Kpyrosoli BUTOK paanycom R=15,0 cm pacnosioxKeH
OTHOCUTEeNbHO HECKOHEYHO A/IMHHOIO NPOBOAA TakK, YTO ero
NJI0CKOCTb NapasiesibHa nposoay. MNepneHankynap,
BOCCTAHOBJ/IEHHbIN HA NPOBOJ, U3 LLeHTPa BUTKA, ABNAETCA
HOPMa/bIO K NNOCKOCTM BUTKA. Cnna ToKa B nposoge 1;=5A, cnna
TOKa B BUTKe TOKM  |,=1A. PaccToAHMe OT LEeHTpa BUTKA 40
nposoaa d=20 cm. OnpegennTte MarHUTHYIO MHAYKUMIO B LEHTPE
BUTKa. OTBeT: Bo=6,5mKTn.

3apaHue 15. MpoBoAALLMIN NAOCKUIA KOHTYP, UMetoLwmin dopmy
OKpY»KHOCTW paguyca r = 0,05 m nomeweH B o4HOPOAHOE
MarHuMTHOe none Tak, YTO IMHUMU MAarHUTHOM MHAYKLMW NONA
HanpaB/ieHbl MepneHANKYAAPHO NAOCKOCTU KOHTYpa.
ConpoTtmnsneHue KoHTypa R =5 Om. MarHuTHaa nHaykuma
MmeHseTca no 3akoHy B = kt, rae k=0,2 Ta/c. Onpeaenute: a)
3.4,.C. UHAYKUMK, BO3HMKAIOLLYIO B 3TOM KOHTYpE; 6) cuny
WHAYKUMOHHOIO TOKa; B) 3apA4, KOTOPbIM NPOoTeYeT No KOHTYpY
3a nepsble 5 ceKyHA nameHeHua nona. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywKa HamoTaHa MmeaHbIM NPOBOAOM
anameTtpom d=0,2 mm c 0bwen ganHol =314 m n nmeet
MHAYKTUBHOCTb L=0,5 M. Onpeaenntb CONpoTUBAEHME KaTyLLKK:
1) B uenu NOCTOSHHOIO TOKa; 2) B LLenu nepemeHHoro ToKa ¢
yacroTor v=50 'y, OTBeT: R=160 Om; R=224 Om.

3apaHue 17. B onbiTe KOHra cTeknsHHasA N1acTUHKa TOLUHON B
2 cM NOMeLLAeTCcA Ha NYTU OAHOIO0 U3 UHTEePdEPUPYIOLLUX Nyyeit
nepneHaAnKyAApHO Ny4y. Ha CKONbKO MOTyT OTAMYATLCA 4pYr OT
Apyra 3HayeHuMA NoKasaTena NPeNoMIEHNA B Pa3/IMYHbIX MeCcTax
NAACTUHKM, YTOObI U3SMEHEHWE PA3HOCTU X043 OT 3TOM
Heo4HOPOAHOCTM He NpeBbiwano 1 Mkm? OTBeT: A<n=5-10".
3apaHue 18. My4yoK 6enoro cBeTa NagaeT HOPMasIbHO K
NOBEPXHOCTW CTEKNAHHOM NAACTUHKM  ToAWwMHOM d=0,5 MKMm,
HaxozAuLleica B Bo3ayxe. [oKasaTesb NpesomaeHUA CTekna
n=1,5. B pesynbTaTe MHTepdepeHUN MUHTEHCMBHOCTb
HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX IeXKaT B NpeAenax BUAMMOro
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cnekTpa (o1 400 o 700 HM), ycuAnBaeTca NPU OTPaXKEHUN.
Onpegenute annHel 3TnX BoAH. OteeT: 0,6 MKMm4 0,43 MKM.
3apanue 19. Mnockas BonHa (A=0,5MKMm) nafaeT HOPMabHO Ha
Auadparmy ¢ Kpyrabim otBepcTmem guameTtpom 1,0 cm. Ha
KaKOM pPacCTOAHUM OT OTBEPCTUA HA €ro OCK JOJIKHA
Haxo4MTbCA TOYKa HabaoaeHuA, 4Tobbl OTBEPCTUE OTKPbIBAO:
1) oaHy 30HY PpeHento; 2) ase 30HblI PpeHena? OTeeT: 50; 25 m.
3apaHue 20. HailTn HanbonblKNiA NOPSAOK CMEKTPA NS KeNToM
JINHUM HATPMA C AJIMHOM BOSIHbI A=589 HM, eCc/1M NOCTOAHHaA
AndpaKkUMoHHOM pelweTkn d=2mKm. CKOSIbKO BCEro
MaKCMMYMOB ZlaeT 3Ta pelueTka? Moa Kakum yrnom ¢
Habntogaetca nocnegHnin makeumym? OTeer: 3; 7; 62°.
3apaHue 21. [1Ba nonapm3aTopa pacnosioxKeHbl TaK, YTO Yron
MEX Y UX NIOCKOCTAMM NPOnycKaHua paBeH  25°,
OnpeaennTb, BO CKOJIbKO Pa3 YMEHbLINTCA MHTEHCUBHOCTb
€CTeCTBEHHOro CBETa Npu NpoxoxKaeHun: 1) yepes ogmH
(nepBblit) Nnonspusatop, 2) yepes oba nonspusaTopa.
KoaddumumeHT nornoweHma ceeta B noaspusatope paseH 0,08.
OtBeT: 2,17; 2,88.

3 cemecTp

3apaHue 22, YepHoe Teno umeet temnepatypy 3 kK. Mpu
OXNa*KAEHUWN Tena AIMHA BOJIHbI, NPUXOAALLAACA HA MAaKCUMYM
n3nyyaTenbHOM cnocobHOCTU, U3MEHMNACh HA 8 MKM. [10 KaKoi
TemnepaTtypbl oxaagmnnocb Teno? Oteet: 323K.

3apaHue 23. Y3KMI NYYOK MOHOXPOMATMUYECKOro
PEHTreHOBCKOrO U3/y4eHnA NajaeT Ha paccemBatowee
gewecTso. [pu aTOM A/IMHA BOJIHbI U3/ly4EHMA, PACCEAHHOTO
nog yrnamm 60° 1 120°, oTAnyatoTcs Apyr oT gpyra B 2 pasa.
CuuTasn, 4To paccesHne NPOUCXOAUT Ha CBOBOAHbIX SNEKTPOHAX,
HaWTW ANVHY BOJIHbI NagatoLlero usnydenua. Oteet: 1,2 nm.
3apaHue 24. KpacHana rpaHuua  ¢oToadpdekta ans
HEKOTOpPOro MeTasfia paBHa 275 Hm. Halitu: 1) paboTy Bbixoaa
3/IEKTPOHA M3 3TOr0 METaINIA, 2) MaKCMMAJIbHYHO CKOPOCTb
3/1EKTPOHOB, BblPbIBAEMbIX M3 3TOrO MeTa/lsla CBETOM C AJIMHOM
BOJIH 180 HM, 3) MaKCMMa/IbHYIO KUHETUYECKYO SHEPTUIo 3TUX
anektpoHos. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3apaHue 25. dnekTpoH obiagaeT KMHeTUYecKkon aHeprmeit 30
3B. Onpegenntb AebpoiieBCKyo A/IMHY BOJIHbI 3/1EKTPOHA. Bo
CKONbKO  pa3 M3MEHMUTCA 3Ta AJIMHA BOJIHbI, €CU
KMHETUYECKAn SHeprns ymeHblinTcs Ha 20%7? OTeeT: 2,2-10'10 M;
1,12,

3apaHue 26. MNpu aBMNKEHNN YacTULbI BAOJIb OCU X CKOPOCTb €€
MOXeT b6bITb onpeaesieHa ¢ TO4HOCTbIO (owmnbKoit) Ao 1 cm/c.
HaliTn HeonpeaeneHHOCTb KOOPAMHATbLI, EC/IN YacTULEN
ABnseTca: 1) snekTpoH, 2) apobuHka maccori 0,1r. OteeT: 0,01m;
10%%m.

3apaHue 27. Yactnua HaxoauTca B 6eCKOHEeYHO rayboKoi
OZHOMEPHOW NOTEHUMANBHOM UMEA MUHUMAIBHYIO SHEPTUIO.
KakoBa BepoOATHOCTb OOHAPYXKEHUA YaCTULLbI B CPeHeN TpeTu
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Aambl? OTtBeT: 0,609.
3apaHue 28. OnpenenvTtb AJINHY BOJIHbI, COOTBETCTBYHOLLYHO
TpeTbel NMMHUKN cepumn banbmepa: 1) B cnektpe nsnyyeHum
BOZOpPOAa, 2) B cnekTpe m3nyyeHus noHa renus. OTeeT:
434Hm, 109HM.

3apaHue 29. Onpegenute nepuos noaypacnaga u

210 -
Ha4aNbHY0 aKTUBHOCTb BUCMYTa ¢, Bi , €CNIN N3BECTHO, YTO

BMCMYT maccoii m = 1, BbibpacbiBaeT 4,58-10"° 8 —yvactmu 3a 1
ceKkyHAy. Bo cKo/ibKO pa3 M3MeHMUTCA aKTUBHOCTb 33 MecAu,?
OTBeT: 5 cyToK; 64 pasa.
3apaHue 30. Agpo 6epunnna-7 B-pagMoaKkTUBHO NO CXeme
K-3axBaTa. 3anucatb peakumio. Kakme yactuubl Nnpu 3Tom
obpasoBannch?

3apanue 31. BbluMcanTb B a.e.M. maccy agpa °Cc,y
KOTOPOro aHeprua CBA3N Ha O4AUH HYKAOH paBHo 6,04 M3B.
OtseTt: 10,0135 a.e.m.

3apaHue 32. ConHeyHas NocToAHHaA Ana 3eMmu (sHeprma
COJTHEYHOrO MU3/Ty4eHNA, NaJAIOLLETO B € 4MHULY BPEMEHU HA
eguHMLY NAoWaam B NepneHANKYASPHOM HanpasBaeHM) paBHa
1370 ﬂ,)K/C'MZ. Onunpanck Ha 3Ty BE/IMYUHY, HAUAUTE, CKOIbKO
Nno Macce BOAOPOAA BbIrOPAET eXKeCeKyHAHO BHYTPU CO/HLA,
€C/IN U3BECTHO, YTO UCTOYHUKOM SHEPTrnM CONHLLA ABNAETCA
CUHTE3 YeTblpex agep Bogopoaa ¢ obpasoBaHMem agpa renuns-4.
OtseT: 630 mAH.T/C.

OnkK-1.3:
NpumeHsaeT
MeToAbl
NPOEKTUPOBaHU
A W pacyeTta
netanemn n
Yy3/10B MaLUWH.

MpumepHbIiA NnepevyeHb BONPOCOB U 3a4aHuii no

nabopartopHbiMm pabotam

1 cemectp

Ne 1 «MpumeHeHne 3aKOHOB COXPaHEHUA AN OnpeaeeHus

CKOpOCTU NnoJsieTa nyam»

1. MpuvBeauTe nNpuUMepbl CUJ, AAOWMX pPasHble  BUAbI
NOTEHLMANbHON 3Heprun. Kakue M3 HWUX MPUCYTCTBYIOT B
[aHHON paboTe? M306pasute cxemy 3KcnepumeHTasbHOWM
YCTQHOBKM M YKaXkuUTe Ha Hel cuibl, geincTeylowme Ha Bce
Tena, BXoAAWME B CUCTEMY, B KaXKAbli MOMEHT BPEMEHMU.

2. Kakve BeNNYUHbI UMENun KMHEeTUYecKada U MoTeHuMasbHaA

SHEpPrus CUCTEMbI «MYAA+MaATHUK» B Pas/siMYHble MOMEHTbI
onbiTa? lpeacTaBbTe CXeMy WM3MEHEHWA KUHETUYECKOW W
NOTEHLMAIbHOMN SHEPTUUN CUCTEMBI.

3. Ans KakKMX MOMEHTOB BPEMEHW B AAHHOM 3KCMepuUMeHTe
MOXHO TNPUMEHATb 3aKOH COXPAHEHUS MEXaHWYEeCKoW
SHEpPruK, a /1A Kaknx Henbsa 1 noyemy? Cxema.

4. [nA KaKMX MOMEHTOB BPEMEHW B AAHHOM 3KCMEepUMeEHTe
MOXHO NPUMEHATb 3aKOH COXPaHEHWA MMMy/abca, a AnA
KaKuX Hesb3A U novyemy? Cxema

5. Wcnonb3ys 3aKOHbl COXpaHeHua nonyuute dopmyny aas
pacyeTa CKOPOCTM MoJieTa Ny/u B AaHHOM paborTe.

6. Kak npoussoautca 06paboTKa IKCNePUMEHTANbHBIX AAHHbIX
B fAaHHOW paboTte. KaKk onpeaenserca [0BepUTENbHbIN
WHTEpPBas  CKOPOCTM U CpefHAs  KBaZpaTuyeckas
NOrpewHoOCTb OTKJAOHEHNA MaATHUKA?
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Ne 4 «MiccnepgoBaHue BpawaTeNbHOro ABUXEHNA TBEPAOro Tena
BOKPYT HEMOABUXKHON OCU»

1.

KakoB xapakTep 3aBWCMMOCTM MOMEHTA WHepuuu OT
PaccTosfHWA, Ha KOTOPOM HAaXOAUTCA TesI0 OT OCY BPALLEHMUA?
B naHHoM paboTte. MNocTporiTe rpaduK aToM 3aBUCUMOCTU.
KaKk 3KcnepuMMeHTaNbHO OMNpesensieTca MOMEHT WHepuuu
Tena B faHHoM nabopaTopHoi paborte?

Kakne 3aKOHbl COXpaHeHWs MPUMEHAIOTCA AA BbliBOAA
pacyeTHbix dopmyn? [onyunte dopmyay AnA pacyeTa
MOMEHTA MHEPLMM MAATHUKA.

KakoBa 3aBMCMMOCTb YI/I0BOTO YCKOPEHUS Tesla OT MOMEHTA
NPUIOMKEHHBIX K HEeMy CUJ M MOMEHTa WHepuuu Tena?
MocTpoiiTe rpaduK gaHHOM 3aBUCUMOCTH

Kak Ha maATHMKe Ob6epbeka moryT ObITb onpeaeneHbl
YI/10BOE YCKOPEHWE, MOMEHT AENCTBYIOLMX CUA U MOMEHT
nHepumn?

Kak B [JaHHOW paboTe paccuMTbiBaeTca MOrpewwHocTb
onpegeneHns MOMEHTA MWHepuuuM Tena OTHOCWUTE/IbHO
NPOW3BOJIbHOM OCK BPaLLEHUNA?

MpoAeMOHCTPUPYITE BO3MOMXKHOCTb MPUMEHEHUs cpeapbl
Microsoft Excel (unn pgpyroii cpegbl) ana 06paboTku
9KCMEePUMEHTA/IbHbIX AaHHbIX.

Ne 5 «OnpegzeneHune xapakKTepmUCTUK 3aTyxatoLmx KonebaHui
bU3NYECKOro MaaTHMKa»

1.

MNoyemy KonebaHMa MasTHWMKA B fJaHHOM pabote OyayT
3aTyXaloLWMmMK, JarKe NPV BbIKJOYEHHOM 3/1EKTPOMarHuTe?
3anuwuTe ypaBHEHWA 3aTyXaloWMX M HEe3aTyXalowmx
KonebaHui, cpaBHUTE UX.

Kak amnautyga 3atyxalowmx KonebaHuit 3aBuCUT  OT
BPEMEHMU U OT Yncna konebaHmnin?

KakoB ©M3MYECKUIA CMbICAT BEAUYMH MPUMEHUTENIBHO K
[aHHOM paboTe: HayasbHAas amnauvTyga KonebaHui,
HavyanbHan ¢asa KonebaHW, KpyroeBaa YyacTtoTa KosebaHui,
nepuog KonebaHun, Ko3adPUUMEHT 3aTyxaHus, Bpems
penakcauuu, orapueMUYEcKMin  LeKpPeMeHT  3aTyxaHwus,
[06pOTHOCTL. KaKk OHU meHAwTcsA ¢ pocTom U?

Kak MEeHAITCA XapaKTEepPUCTUKM 3aTyxalowmx KonebaHwui
HayanbHaa amnauTyaa KonebaHwi, HayvanbHaa dasa
KonebaHwuit, KpyroBas u4actoTa KosebaHuii, nepuog
KonebaHui, KoapdUUMEHT 3aTyxaHuA, BPems penaKkcaummy,
norapudmuUecknii - LeKPEMEHT  3aTyxaHus, [O06POTHOCTbL
€C/1 O4MH U3 NapamMeTpoB JaHHOTO GU3MYECKOTO MasiTHUKaA:
Il , m , L, k yBeauuutca (iMbo ymeHbWUTCA) npu
bUKCMPOBAHHBIX 3HAYEHMAX OCTaBLUMXCA?

Ona  dero, B paHHoOM paboTte, rpaduKM CTPOAT B
norapuemmyeckommaciutabe?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHUs cpeapbl
Microsoft Excel (unn pgpyroii cpegbl) ana 06paboTKM
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SKCNePUMEHTA/IbHbIX AdHHDbIX.

Ne 11 «M3yyeHne CTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

KakoBo pacnpegeneHne pgpobu no syerkam Ha [OCKe
lanbToHa? Kakoe pacnpegeneHve aHajorMyHoO LaHHOMY B
MKT?

KakoBo pacnpegzeneHne 3/1eKTPOHOB MO MOAYJI0 CKOPOCTU
B [AaHHOW pabote? YTOo npoucxoauT NpU  MU3MEHEHUM
HanpAMXeHWa Hakana?

Kakue cTaTMcTMyeckne meToabl NPUMEHSIOTCA B JaHHOM
pabote?

MpoAeMOHCTPUPYITE BO3MOMKHOCTb MPUMEHEHUS Cpeapbl
Microsoft Excel (uan pgpyroit cpeabl) ana o06paboTKu
9KCMEePUMEHTA/IbHbIX AaHHBbIX.

Ne 14 «OnpegeneHue noKasatena agmabaTel metogom KnemaHa
n [lesopma»

1. O6bAcHUTE X0Z 3KCNEepPUMEHTA U pe3y/bTaTbl pacyeTa.

2. HasoBuTe npoueccbl, NpoucxoasuMe ¢ rasom, B Xxoge
3KCMepMMeHTa M u306pasnTe Mx rpapuyecku.

3. 3anuwuTe ypaBHeHWA ANnA BbiBoAa GOpMYyJbl MOKasaTens
agnabarsl.

4. TpoaeMOoHCTPUPYATE BO3MOXKHOCTb MPUMEHEHUS Ccpeabl
Microsoft Excel (unu ppyroit cpeabl) ana o06paboTKu
3KCNEPUMEHTA/IbHbIX AAHHbIX.

5. Kak B [faHHOl paboTe MUHMMM3UPYETCA MNOrpPeLHoCTb
3KCNEPUMEHTA/IbHbIX AAHHbIX?

2 cemecTp

Ne 21 «MccnepoBaHMe 3N1EKTPOCTAaTUYECKOTO NOJIA C MOMOLLbIO
30HOa»

1.

YTO TaKkoe HanpAMKeHHOCTb 3/eKTpuyeckoro noasa? Kak
rpaduyeckn NpeacTaBuTb pacnpeaeneHme HanpsaXKeHHOCTH B
Pa3HbIX TOYKAX 3/IEKTPMUYECKOTO NOAA B aHHOW paboTte?

YTO TaKoe MOTeHUMan 3NeKTpocTaTuyeckoro nonsa? Kak
rpapuyeckM npeacTaBuTb pacnpegeneHve noTeHuuana B
Pa3HbIX TOYKAX 3/IEKTPMUYECKOTO NOAA B aHHOW paboTe?
Yemy paBHa paboTa No nepemelleHuto 3apaga BAOJb
9KBMMOTEHUMANbHOM MOBEPXHOCTM U MO 3aMKHYTOMY
KOHTYpY,  OrPaHWYEeHHOMY  y4acTKaMW  CWJ/OBbIX W
3KBUMNOTEHUMANbHbLIX  JIMHWIA?  BblumMcauTte paboty no
nepemeLLeHuto 3apsaga No 3a4aHHON TPAEKTOPUM.

Kak M3MEHWTCA KapTMHA CW/IOBbIX M 3KBMMOTEHLMAbHbBIX
JIMHUIA NpU yBeNMYEeHUN (YMEHbLUEHUM) HaNpPAKEHHOCTM
MeXAay 3NeKTpogamm?

Ne 24 «PaclmpeHue npesena U3MepeHus amnepmeTpa
NMOCTOSIHHOTO TOKa»




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

1. KakoB  npuHUMN  OENCTBUS  3NEKTPOU3MEPUTENbHbIX
NPUB6OPOB MArHWUTO3/IEKTPUYECKOTO M 3NEKTPOMArHUTHOIO
TMMa, NPMMEeHsAeMbl B AaHHOW paboTe?

2. Y70 Ha3bIBAlOT TOKOM NOJHOrO OTKAOHEHUA U HaNpAXeHneMm
NOJIHOTO OTK/IOHEHMA 3/1IeKTPOU3IMepUTENbHOro Npnbopa?

3. Kakum o6pasom BK/IOYAOT aMMepmMeTp W BOJAbTMETP B
3NEKTPUYECKYLO LeNb A1 U3MEPEHMA TOKA M HanpsKeHuA?
MNpoaeMOHCTPUPYINTE HaBbIKM BKAKOYEHUA 3TUX NpubopoB B
3NIEKTPUYECKYIO Lenb.

4. Yto Takoe wWyHT? [ns 4Yero M Kak OH Wcnosb3yeTca?
MpoaeMOHCTPUPYINTE NCNONb30BAHME LWYHTAa.

5. Yto Takoe gobaBoyHoOe conpoTmsaeHne? s Yero u Kak oHo
ncnosbsyetca? MpoaemoHcTpupyinTe MCNoJib30BaHMe
£,06aBOYHOrO CONPOTUBEHMA.

6. [lpoAemMOoHCTpUPYMTE BO3MOMKHOCTb NPUMEHEHUA Cpeabl
Microsoft Excel (uan pgpyroii cpegbl) ana o06paboTKu
3KCNepPUMEHTAJIbHbIX AaHHbIX.

7. Kak B paHHoW paboTe MWHMMM3IMPYETCA MNOrpelwHocTb
3KCNepuMeHTasIbHbIX AAHHbIX?

Ne 28 «OnpeaeneHne NHAYKTUBHOCTM KaTyLW KN U MarHUTHOM

NPOHNLAEMOCT GepPPOMArHUTHOro Tena»

1. Kakve npubopbl npumeHsnMcb B fJaHHoOM pabote ans
onpeaennsa napameTpos NOCTOAHHOTO U MepPeMEeHHOro ToKa?

2. Monyumte dopmyny gns pacdeta MNOJHOIO COMNPOTUBAEHMUA
Luenu nepemMeHHOro ToKa, UCNoab3yemoi B faHHON paboTe
(vnn npeacraBneHHoOW NpenogasaTenem).

3. Kak onpegensnacb MHAYKTUBHOCTb KaTylWwKWM B JaHHOWN
pabote? KakuMm ewe cnocobom MOXKHO onpenennTb
WHAYKTUBHOCTb?

4. [poaemOoHCTpMpPYMTe BO3MOMKHOCTb MNPUMEHEHMA cpeabl
Microsoft Excel (unn pgpyroii cpegbl) ana o06paboTKu
3KCNEePUMEHTA/IbHBIX AaHHbIX.

Ne 32 «OnpegeneHune pagmyca KPUBU3HbI IMH3bI U NONOCHI

NPOMNyCKaHUA CBETOPUNAbTPA C MOMOLLbIO Kosel, HbtoToHa»

1. Kak obbsacHaeTca nosasaeHue Kosnew HotoToHa?

2. MNonyunte dopmynbl ANA pacyeTa PagnycoB TEMHbIX W
CBeT/bIX Koney, HbloToHa.

3. Nonyunte dopmyny ans onpeneneHus pagmyca KpuBM3HbI
NINH3bI.

4. Kak B faHHOM pabote MUHMMU3UPYETCA MOrPewHOCTb
3KCnepuMeHTasIbHbIX AAHHbIX?

Ne 34 «OnpegeneHve A/1MHbI CBETOBOW BOJIHbI U XapaKTEPUCTUK

AMPaKUNOHHOM peLleTKN»

1. KakoBbl napameTpbl M XapaKTepPUCTUKU AUPAKLMUOHHOWM
peLeTKM, NPUMEHAEMOW B IKCTIEPUMEHTE?

2. Monyunte dopmyny AnA onpeneneHus ANWHbI CBETOBOWA
BOJIHbI NpU ANdpPaKLMN Ha ANDPAKLMOHHON peLleTKe.




Koa n
HaMMeHOoBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

KakoBo mpaKTuyeckoe npumeHeHWe  AUPPaAKLUMOHHbBIX
peLeToK?

Kak B paHHOU paboTe MWHMMM3IMPYETCS TMOrpewHoCTb
3KCMepMMEHTa/IbHbIX AaHHbIX?

Ne 35 «OnpegeneHne KOHLEHTPauun pacTBOPOB caxapa U
NMOCTOSIHHOM BpaLLeHUA»

1. Ha ocHoBe Kakoro AB/feHMA onpeaenaerca KOHUEHTpauwma
pacTBOpa caxapa B laHHOM 3KCNepumeHTe?

2. ToAcHWTe YCTPOMCTBO U NPUHLMN AeNcTBMA NpU3mbl HUKoNA

3. TloAcHWTe YCTPOMCTBO M NPUHLMN AENCTBUA MONYTEHEBOrO
caxapumeTpa

4. Kak B paHHOM paboTe MWHUMWM3MPYETCA MOrpeLHoCTb
9KCNEePUMEHTA/IbHbIX AaHHbIX?

3 cemecTp

N2 36 «CHATME BOSIbTAMIMEPHBIX XapaKTePUCTUK GOTO31eMeHTa
W onpeaesnieHne ero YyBCTBUTEIbHOCTUY

1.

MNpoaHanusupyrte nonyyeHHble B nabopaTopHoih pabote
BAX

Kak onpegenserca noctosHHaa [lnaHka B JaHHOM
aKcnepumeHTte?

Kak B paHHOU paboTe MWHMMM3IMPYETCS TMOrpewHoCTb
3KCMepPMMEHTa/IbHbIX AaHHbIX?

Kak B [JaHHOW paboTe paccunTbiBaeTca MOrpewHoCTb
onpeaeneHus NocToaHHoM MNnaHka?

MpoAeMOHCTPUPYIATE BO3MOMXKHOCTb MPUMEHEHUs cpeapl
Microsoft Excel (unn pgpyroii cpegbl) ana 06paboTKu
9KCMEePUMEHTA/IbHbIX AaHHbIX.

Ne 41 «UccnepoBaHue BO3OYKAEHUA aTOMOB rasa»

1.

ObbACHMTE  NpUHUMN  onpeaeneHus  BO3OYKAEHHbIX
COCTOSIHWIA aTOMOB rasa B 3KCMepumeHTe?

MosAcHMTe NPUHLMN PaboTbl 3NEKTPOHHOM 1amMnbl

B KakOmM [AManasoHe 3/1eKTPOMArHWTHbIX BOJIH  NEXUT
nsnyyeHune Bo3bOyKAEHHbIX aTOMOB NMapoB PTYTU U Novemy?
Kak B [JaHHOM 3KcnepumeHTe onpegensercs obaacTb
NIOKaNM3auUMM  3NIEKTPOHA W KaK MOJyYeHHble [JAaHHble
COrNacytoTcs C TEOPETUYECKMMM NPESNoCbIIKAMN?

Ne 42 «OnpepaeneHune rnaBHbIX KBaHTOBbIX YMCEN
BO36YKAEHHbIX COCTOAHWI aTOMa BOAOPOLA»

1.

MosAcCHMTE YCTPOWCTBO M MPUHUMN PaboTbl CNEKTPOCKoNa,
MCNo/Ib3yeMoro B AaHHoOM paboTe

MonyunTe dopmyny ans onpeaenvHUS T1aBHbIX KBAaHTOBbIX
yncen BO3OYKAEHHbIX COCTOSIHMI aTOMa BOA0POAA U APYruX
BOA0POAONOA0OHbBIX aTOMOB

Y70 Ha3bIBAETCA rPafyMpPOBOYHbIM rpaduKom?




Koa n
HaMMeHOBaHue
obwenpodeccno
HaNbHOM
KOMMeTeHLUN

Koa n
HauMeHoBaHue
WHAMKaTOpa
OOCTUXKEHUA
obuwenpodeccnoHanb
HOWM

KOMMeTeHLUK

OueHouHble cpeacTsa

4,

MpoAeMOHCTPUPYIMTE BO3MOMKHOCTb NPUMEHEHUA cpeabl
Microsoft Excel (unn pgpyroii cpegbl) ana o06paboTKM
3KCNEPUMEHTA/IbHBIX AaHHbIX

Ne 51 «WM3yyeHMe 3aKOHOMEPHOCTEN a-pacnaga»

1.

w

YTO Takoe aKTMBHOCTb PaZMOAKTMBHOIO 3/IeMeHTa, ee
BblYMC/IEHWE U €4 MHULbI USMEPEHUA.

B yem coctouT 3aKoH lelirepa - HetTtona?

KaK oueHWTb 3Hepruto a - 4YacTmubl?

YcTpolicTBo n npUHUMN paboTsl cYeTYMKa
levirepa-Mtonnepa.

MpoAeMOHCTPUPYIMTE BO3MOMKHOCTb NPUMEHEHUA cpeabl
Microsoft Excel (unn pgpyroii cpegbl) ana 06paboTKM
9KCMEepPUMEHTA/IbHbIX JaHHbIX

Ne 53 «OnpegeneHve MakCMManbHOM 3Heprum B-yactuy, 1
naeHTUPMKaumMa paanoaKTUBHbIX MPENAPaToOB»

1.

KaKue n3BecTHbl pa3HoBUAHOCTM 6eTa-pacnaga? Kakas us
HUX UccneayeTca B JaHHOM 3KCnepumeHTe?

B KaKkux AnanasoHax Haxo4ATCA NepMoabl noaypacnaga u
sHepruu beTa- pacnaga NPUPoOAHbLIX PaAUOHYKAMA0B?
KaKoBbl OCHOBHble 0COHEHHOCTM B3aMOAENCTBUA
b6eTa-4yacTuL, C BELLLECTBOM?

MpoAeMOHCTPUPYIUTE BO3SMOXKHOCTb NPUMEHEHMUA Cpeabl
Microsoft Excel (nnu gpyroii cpegbl) ana o6paboTkm
3KCNEPUMEHTAIbHBIX AaHHbIX




Koa n

Koa n HanmeHoBaHue

HanmeHoBaHue MHAWKATOPa

obuwenpodeccmo OCTUXEHUA

w pu ¢ A OueHouHble cpeacTsa

HaNbHOM obuwenpodeccnoHanb

KOMMEeTeHUMN HOM
KomneteHunun
OrkK-1.4: 3aaa4u A1 CAMOCTOATE/ILIOTO peluenns
NMoHnmaeT
KOHCTPYKLMUIO
TEXHUYECKOro 31.I'pyscsuk, 3arpyKCHEBIH 0JHHAKOBBIMH IMIaJKHM
obbekTa no
yepTexy, €Xall B KHBET H CTOHT, HAKPCHHBIIHCE HA

MOHCTPU T iy
AEMOHCTPUPYE oauH OOpT, NpHYEM OHO Ky30Ba 00pasver c
rnepBuUYHbIE : =
HaBbIKMN MOPHIOHTANLK VIOl <, (Kpeea B Npojois-
BbIMOJIHEHUS E
, .

KOHCTPYKTOPCK HOM HanpasieHHu HetT). Eciu yaanuts rpyoy.
on EBI2JIEHHYE) HA PHCYHKE, TO NOCHEIHHE TPH
OOKYMeHTauunm :
Ha ocHoBe CCTaBlIHECH T]}}.’ﬁbl npH Malieimem VMEHB- bereisacrrrira
E-Ealz'ﬂ'qapTOB LICHHH yrna o packerarca. Halfinwre aror

yron o .(Oroer: o= arctg f3 ;"3- 0"

32 DOcrakana HA nepecedeEMH YIHL HMeeT pamuy
BepxXHed YACTH ACTAKAAR B JODOKHOE NOKPEITHE BMOHTI
PHpYIOIe CHITY JaBneHHs Ha scrakany. Kakvio cuny nas
B MOMEHT, KOIJIA 10 3CTAKANE NPO23KALT CO CKOPOCTLID {

1
L

asToMobune maccoi 11.7 (Oreer: F= m[g - jE] =9,5xH




6) MNopaaok npoBeaeHUA NPOMEXKYTOUYHOI aTTecTauumn, NOKasaTeNnun U KpUTEePUM OLLeHUBAHUA:

MpomexkyTouHasa aTTectauma no aucuunanHe «duUsmnka» BKIKOYaET TEOPETUYECKME BONPOCHI,
NO3BONAIOLWME OLEHUTb YPOBEHb YCBOEHUA 0BYYaloLMMMCA 3HAHWIA, M NPaKTUYECKMe 3a4aHus,
BbIABAAOLWME CTeneHb cGOPMMPOBAHHOCT YMEHUI U BNageHui, nposoautca B dopme sk3ameHa (1
cemecTp) n B popme 3a4eTa (2 u 3 cemecTp).

JK3ameH Mo AaHHOM AMCUMNAMHE NPOBOAUTCA B YCTHOM GOpMme MO IK3ameHaLMOHHbIM Buaetam,
KakAbl M3 KOTOPbIX BKAOYAET 2 TEOPEeTMYECKMX BOMPOCAa M O4HO NpaKTMYecKoe 3ajaHue (3agauy).

Mokaszamenu u Kpumepuu OYeHUBAHUS IK3AMEHA:

— Ha OUEHKY «oTAnuYHO» (5 6ann10B) — 06yUaOWMIACA AEMOHCTPUPYET BbICOKUIA YPOBEHb
chopMMPOBAHHOCTM KOMMETEHUMI, BCECTOPOHHEE, CUCTEMATUYECKOE U ryboKoe 3HaHWe y4ebHoro
MmaTepuana, cBobOAHO BbINOHAET MPAKTUYECKME 334aHUS, CBODOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYALMAX NOBbILIEHHOW C/IOXKHOCTM.

— Ha OUEHKY «xopowo» (4 6anna) — obyyalowminca AEMOHCTPUPYET CPEAHNIN YPOBEHb
chOpMMPOBAHHOCTM KOMMETEHLUMI: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauuTesIbHble OWNOKN, HETOYHOCTU, 3aTPYAHEHWA NMPY aHAIMTUYECKMX ONepaLuax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTAHAAPTHbIE CUTYaUUN.

— Ha OLUEHKY «yAoBAeTBOpPUTENIbHO» (3 6asina) — obyyatowmiica 4eMOHCTPUPYET NMOPOroBbIi YPOBEHb
chOpMMPOBAHHOCTM KOMMETEHLUMI: B XOLE KOHTPOJIbHBIX MEPOMNPUATUIA 4OMYCKAIOTCA OLLIMOKM,
NPOSABAAETCSA OTCYTCTBUE OTAE/bHbIX 3HAHUM, YMEHUI, HAaBbIKOB, 0OYYatOWMINCA UCMbITbIBAET
3HauYMTe/IbHblE 3aTPYAHEHMA NPY ONEPUPOBAHUM 3HAHUAMMU U YMEHUAMM NPU UX NEPEHOCE Ha HOBbIE
CUTyaLMK.

— Ha OLLEHKY «HeyAO0BNeTBOpPUTENbHOY (2 6anna) — obyyarolmiica AeMOHCTPUPYET 3HaHMA He bonee
20% TeopeTUYEeCKOro maTepuana, AOoNyCcKaeT CyLEeCTBEHHbIE OLMOKM, HE MOXKET NoKasaTb
WHTE/INEKTYasIbHble HAaBbIKM PeLleHUs MPOoCTbIX 3a43au.

— Ha OLEHKY KHeyA0BneTBopUTenbHO» (1 6ann) — 0byyatowmiics He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMPOU3BEeAEeHUs N 06bACHEHNA MHDOPMALMM, HE MOXKET NMOKa3aTb MHTE/IEKTYa IbHble HaBbIKK
peleHnsa NPoCTbIX 3a4au.

3ayeT obyyatoLMecsa NoJy4aloT B pesy/ibTaTe BbINOJHEHWA BCEX BUA0B PaboT, NpesyCcMOTPEHHbIX BO 2 U
3 cemecTpe U3yyeHus JaHHON AUCUUNAUHDI. B cnyyae HeBbINONHEHMS, 3a4eT NpoBoauTcs B dopme
cobecen0BaHMA MO BONPOCAM COMTACHO NMepeyHio BONPOCOB K 3a4eTy.

Mokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ha OLU,EHKY «3a4YTeHO» 0byYaloWMINCa 4eMOHCTPUPYET YPOBEHD, HE HUMXE NOPOroBoro,
CcPOPMMPOBAHHOCTM KOMMETEHLMIA: B XOA4E KOHTPO/IbHbIX MEPONPUATUIA MOTYT AOMYCKaTbCA OLMOKMY,
MOMKET NPOABAATLCA OTCYTCTBUE OTAE/bHbIX 3HAaHWUIM, YyMEHW, HaBbIKOB, 0by4YatoLWMiica MoryT
MCNbITbIBAET 3HAUYUTE/IbHbIE 3aTPYAHEHMA MPU ONEPUPOBAHUN 3HAHUAMM U YMEHUAMM NPU UX NepeHoce
Ha HOBble CUTyaUUN.

- Ha OLUEHKY «He 3a4YTeHO» 0byYaloLWMIACA HEe MOXKET NOKa3aTb 3HaHMA Ha NOPOrOBOM YPOBEHb
CcPOPMMPOBAHHOCTM KOMMETEHUMI, T.e. 0byYaloWMiica He NOKasbiBaeT 3HaHWE OCHOBHOMO MaTepuana B
obbeme, HeobxoanMMoOM A4nA npeacToaLen NpodeccnoHabHOM AeAaTebHOCTU; He CnocobeH
aprymMeHTUpPOBaHHO M NOCAeA0BaTeIbHO U3araTb, A0ONYCKaeT rpybble OWNOKU B OTBETAX; HE MOXKET
NnoKasaTb MHTENNIEeKTya/IbHble HaBblKM pelleHns NPOoCTbiX 3a4a4. He NMOATBEPIKAAET OCBOEHME
KOMMEeTeHLUMI, NpeayCcMOTPEHHbIX MPOrPaMmMOli.



