MMWUHUCTEPCTBO HAYKU U BBICLLIETO OBPA30BAHWA
POCCUNCKON ®EJEPAITNNA

denepanbHOE TOCY1apCTBEHHOE Gro/KeTHOE 00pa3oBaTebHOE YUPEIKACHHE
BBICLIIEr0 00pa30BaHHUA
«MaruuTOropcKuii rocy1apCTBeHHbIH texunyeckuil yausepeutet um. I'.1. Hocosay

s T % TBEPXIAIO
£ ‘ i iII peKTéep WEuC

PABOUYAS ITIPOTPAMMA JIUCIHUTIIAHBI (MOYJIsA)

OHU3HKA

Harnpasyienne NoAroToBKH (criennanIbHOCTD)
13.03.01 TemosHepreTHKa U TEIUIOTEXHUKA

HamnpaBiieHHOCTh (npoqmnb/cneuuanmauuﬂ) [pOrpamMMbI
DHeproobecredeH e NpepusThii

YpoBeHb BbICIIEro 00pa3oBaHus - OakanaBpuaT

dopma o0yueHus
OYHas

WUncturyt/ gakynbTeT  VIHCTHTYT €CTCCTBOSHAHMA H cTaHAapTU3alHH

Kadenpa dusuku
Kype 1
Cemectp 1,2

MarauToropex
2021 rox



PaGouas mporpaMMa COCTaBjIeHa Ha OCHOBE ®I'OC BO - 6akanaBpuar 1o HalpaBICHUIO
noaroroku 13.03.01 TeriosnepreTHka H TEIUIOTEXHHKA (mpuka3 MunoOpuayku Poccun 0T
28.02.2018 r. Ne 143)

PaGouasi porpamMMa paccMOTpeHa U 0100peHa Ha 3aCeaHuHt benpsr PU3UKH
18.02.2021, mpotokon Ne 5 %

3aB. Kaenpoi ————M.b. Apkynuc
-

PaGouas porpamMma 000peHa MeTOANYECKOH xomuccueit MEnC
04.03.2021 r. mpoTokoa Ne 7

[Ipencenarens AL ,’7-/ N.1O. Mesun

/

CorJiacoBaHo:

3aB. kadeapoit TenI0TeXHUYECKHX H IHEPreTHUCCK CTeM /
47 / E.I'. HemmnopeHko

PaGoyas nporpamma cocTaBjieHa: /W
noueHT Kadeapbl Pusuku, Kan1. Gpu3.-MaT. HayK : ~~ JI.M. loaryuss

PeLieH3eHT: /;;//
3aB. kadeapoit BTull, 1-p TexH. HayK \ / 0.C. Jlorynosa




Jluer aktyanuzanun padoyeit NpoOrpaMmbI

Paboyas nporpamma nepecmorpena, 0bcyskeHa u onobpena ms peanusanuu B 2022 - 2023
y4eOHOM rojly Ha 3acenanuu kKabenps: Dusmu

IIporoxon or _7 704, 2022r. Ne &
3as. xadempoii % ~ ———_ M.B. Apkyuc

PaGouas mporpamma nepecmotpena, obcyxnaena u oxo6pena s peamusamuu B 2023 - 2024
y4ebHOM rozy Ha 3aceaHuu xaenpsr Ousumku

Ilpotoxomor 20 r. Ne
3aB. xadenpoi M.B. Apkynuc

Pa6ouas mporpamma nepecmorpena, obcyxnena u ogobpena ;1 peanuzamuy B 2024 - 2025
y4eGHOM rofly Ha 3aceqaHuu Kabenpsl Ousuku

[Iporokomor 20 r. N
3aB. xadenpoi M.B. Apkymuc




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

Ilenpto ocBOCHMSI AMCHUIUIMHBI «DU3HMKa» SBIACTCS OBJAJICHUE CTYJAECHTAMHU
HEOOXOUMBIM M JIOCTATOUYHBIM YPOBHEM O0OIIENPO(hEeCCHOHATBLHBIX KOMIIETEHIIUH, CBSI3aHHBIX
CO CTIIOCOOHOCTBIO aHAIM3a U MOJICITMPOBAHMS, a TAKKE TEOPETUIECKOTO U IKCTIEPUMEHTAIIBHOTO
uccieoBaHus (PU3HUECKUX MTPOILIECCOB U SIBJICHU.

2 MecTo JUCHMIJIMHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Juctumimaa Ousnka BXOIUT B 00s3aTEIbyI0 4acTh Y4eOHOTO TIaHa 00pa3oBaTeNbHOM
POTPaMMBI.

Jns  u3ydyeHuss  JUCHMIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHHS,  BIAJCHUsA),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHS AUCUUIUINH/ TPAKTHK:

mKOAbHBIN Kype ¢(usumku (11 kmacc) m mKoapHBIA Kypc Matemaruku (11 kimacc,
PO UIBHBIA YPOBEHB ).

3HaHus (yMEHHUs, BIAJCHUS), OJydYEeHHbIE IIPU U3YyYEHUH JAHHON NHUCUUIUIMHBI OyAyT
HEOOXOUMBI 17151 U3YUECHUS AUCIUILIIH/TPAKTUK:

TeopeTnueckass MEXaHUKA

[IpukiiagHas MmexaHuka

TexHuyeckas TEpMOJUHAMHKA

Tennmomacco OMeH

I'unporazoanHaMuka

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETH

MeTposnorus u TemI0TeXHUUEeCKUE H3MEPEHUS

TennorexHn4ecKnii SKCIEPUMEHT

KoHcTpyKiinoHHBIE MaTepHalbl MPOMBIIUICHHOHN TETIOHEPT€TUKH

CucreMbl MPOMBIIUIEHHOTO TEIIOCHA0KEHUS

Teopust ropeHUst U TEXHOJIOTUH CKUTAHUS

Teopust HaIEKHOCTH TETTIOPHEPTETUIECKUX CHCTEM

be3zonacHOCTb JKHU3HEAEATENbHOCTH

[TaporeHepaTopbl MPOMBIIIIEHHBIX MPEATPUATHI

TennomaccooOMeHHOE 000pYI0BaHUE PEATIPUATUH

Harnerarenu B TemiosHepreTuke

OCHOBBI BOZONOATOTOBKH Ha IPOMBIIIJICHHBIX NPEITPUATUSAX

TennosHepreTnueckre CUCTEMbI IPOMBIIUIEHHBIX TPEANPUATHN

BBenenue B HaripaBieHue

Herpaauuumonnas sHepreTuka

[TapoTypOuHHbBIE yCTaHOBKH

[{udpoBbie TEXHOIOTUH B TEINIOIHEPTETUKE

BricokoTemMmiepaTypHblie MPOIECChl M YCTAHOBKH

TennooOMeH U TeTTIOBBIE PEeKUMbI TPOMBIIIJICHHBIX ITe4el

TernoBbIe 2JEKTPUIECKHE CTAaHITHA

[Tpon3BoaCTBEHHAS-TIPEIUIUIOMHAS TIPAKTHKA

DHepreTruKa TerIOTEXHOIOTHIA

HcTopus TerinosHepreTuKu

3 Komnerenuun odyuarwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHSA

AUCHUILUINHBI (MOAYJIS1)  IIJIAHUPYEMBbIe Pe3yJbTAThl 00yUeHH s

B pe3ynbraTe ocBOeHUS TUCHMILIMHBI (MOIyisl) «Pu3nka» o0ydyaromuncs T0JKeH
00Ja/1aTh CIEAYIOIUMU KOMIIETEHIUSMU:

Kon naaukaropa Nuaukatop 10CTHXKEHHS KOMITETCHIIUH

OIIK-3 Cnioco6eH MpuMEHATh COOTBETCTBYIOIIHH (PU3NKO-MaTEMaTHUYECKHUM armapar,




METO/Ibl aHAJIN3a U MOJEITUPOBAHHUS, TEOPETUYECKOI0 U HKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS IIPU
perieHnu npodeccuoHabHBIX 3a1a4

OIIK-3.1 Hcnonp3yer MeToapl aHanu3a MW MOJCIMPOBAHHS IPH  PELICHUU
npoeCCHOHANBHBIX ~ 3a7ay, MOJCIUPOBAHMM M  IPOCKTUPOBAHHU
HHEProCUCTEM

OIIK-3.2 CrocobeH NPUMEHSTh COOTBETCTBYIOUIMH  (hU3MKO-MaTeMaTHYECKHit

anmapar Mpu TEOPETHUYECKOM U SKCIEPUMEHTAIbHOM HCCJIEIOBAHUU B
pelIeHnH 3a1a4 SHEprocOepesKeHus




4. CTpyKTYpa, 00bEM M coJepKaHue TUCHUIITTHHBI (MOYJIs1)
OO0mmast TpyA0eMKOCTh AUCHUILIUHBI cocTaBisieT 11 3auerHpix equnui 396 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 224,2 akaJl. 4acoB:
— aynuropHas — 216 akan. yacos;

— BHeayiuTopHas — 8,2 akaJi. 4acos;

— camocrosiTenbHas padora — 100,4 aka. yacos;

— B popMe npakTuieckor moarotroBku — 0 aka. yac;

— MOJIFOTOBKA K K3ameny — /1,4 akan. yac

d)opMa arrecraiuu - 9K3aMCH

AynutopHas ge
KOHTaKTHas paboTa 7z dopma TEeKyILIEro
Paznen/ Tema § (B axaz. acax) g § Brn . KOHTPOIIA Kon
g 3 ©| caMOCTOSITENBbHOW | yCIEeBaeMOCTH U
JIUCHIUATUTAHBI S e = 60ThI HboMesRyToros | KOMIETEHITHH
© nmab. | mpakT. § é pa P "
Tlex. Z'g aTTecTaluu
3aH. 3aH. | © &
1. Mexannka
Pemenue
11 KuHemarika IoMamHuxX 3aaa4; | Crava /Z[OMa..IHHI/IX
MOCTYNaTeTLHOTO b3t TOAIroTOBKA K . 3anat, ) OIIK-3.1,
BpAIATEIBHOTO 2 4/11 3,8 KOJUIOKBUYMaM; KOJUIOKBUYMBI; OTIK-3.2
e — NOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabora
pabote
Tloaroroska k
1a00paTOPHBIM 3amura
12 Junawnka paborawm; pemeﬁn.e naGé)pa'TopHux
MOCTYNATEIbHOTO u JIOMAITTHHX 3a1ad, pabort, crata . OIIK-3.1,
BpAIATEIBHOTO 2 4/11 4/11 | 3,8 MOJITOTOBKA K JIOMaITHUX 3a/1a4; OITK-3.2
e — KOJIJIOKBHYMaM; KOJJIOKBHYMBI,
MOJATOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabora
pabote
1
Pemenue
nomamHux 3afad; | Cmavya qoManHux
MOJIrOTOBKA K 3a1ay;
é'sel;?g?a' Mommocts. 2 2/11 | 3,8 | xomIoKBHyMaM; KOJIJIOKBUYMBI; %11__[[1;-_3;2’
MOJIrOTOBKA K KOHTPOJIbHAS
KOHTPOJILHOM pabora
pabore
Ilogroroska k
11a00paTopHBIM 3amura
paboram; perieHne| J1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; cnaua OIK-3.1
1.4 3akoHBI COXpaHEHHS 2 4/11 2/11 3,8 MMOJIrOTOBKA K JIOMAIIHUX 3a]1a4; OHK-3. 2’
KOJIJIOKBUYMaM; KOJUIOKBUYMBI;
MOITOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabota
pabote




ITogroroBka k

1ab0PaTOPHBIM 3amura
paboram; peuieHue| J1aboOpaTOPHBIX
JIOMAIIHUX 3a/1a4; paboT; caada OIK-3.1
1.5 Konebanus 1 BOJIHBI 2 4/11 2/11 3,8 MOJITOTOBKA K JIOMAIITHUX 3a/1a4; OHKéZ
KOJUIOKBHYMAaM; KOJUTOKBUYMBI,
MOJATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOI pabota
pabote
Pemenue
noManHux 3a1a4; | Caava ToManrHux
1.6 OCHOBEI MMOJTOTOBKA K 3a71ad4; OIK-3.1
PENATUBUCTCKOM 2 2/11 | 3,8 | xommoxBumymam; KOJUIOKBUYMBI; OHK-3I 2’
MEXaHUKH MOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabota
pabote
HWroro no pazaeny 12 12/31 | 16/611 | 22,8
2. Monekynspaas ¢Gusuka u
TEepPMOANHAMUKA
ITogroroska k
nabopaTopHBIM 3ammra
paboram; pemieHne| J1aOOpaTOPHBIX
2.1 OCHOBBI MKT. JIOMAIITHUX 3a]1a4; pabort; cnaya OIK-3.1
TlepBoe Ha4ajo 2 4/11 4/11 3,8 IMOJITOTOBKA K JIOMAIITHUX 3a/1a4; OHK-S. 2’
TEPMOIMHAMHUKH KOJUTOKBUYMAaM; KOJUTOKBUYMBI,
MOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabota
pabote
Tloaroroska k
1ab0paTOPHBIM 3amuTa
pabotawm; perreHue| 1abopaTOPHBIX
2.2 Ocrosit 2 |4nom| 214 | 3.8 Holia;igf;i?zq’ aoﬂﬁihiﬁiw OIK-3.1,
CTaTUCTHYECKON (PU3NKU ’ ' . o OIIK-3.2
KOJUTOKBHYMaM; KOJUTOKBHYMBI;
MOJATOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHON pabora
pabote
IToaroroBka k
KOJJIOKBUYMaM; Konnoksuymsr; OIK-3.1
2.3 SBnenus nepeHoca 2 3,8 MOJIrOTOBKA K KOHTPOJIbHAS OHK-S. 2’
KOHTPOJILHOM pabora
pabore
Pewenue
nmomManrHux 3a1aq; | Caava moMarnrHux
2.4 Bropoe HayaJo TOArOTOBKA K . 3anat, ) OIIK-3.1,
TePMOJIHHAMHUKH 2 4/1,61 | 2/11 | 3,8 | KoIOKBHyMaM; KOJUIOKBUYMBI; OIK-3.2
MOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHON pabora

pabote




ITogroroBka k

1ab0PaTOPHBIM 3amura
paboram; peuieHue| J1aboOpaTOPHBIX
MOMAIHUX 3371a4; paboT; caada OIK-3.1
2.5 PeanbHble ra3bl 2 2/11 3,8 MOJITOTOBKA K JIOMAIITHUX 3a/1a4; OHK-3I 2’
KOJJIOKBUYMaM; KOJUTOKBUYMBI,
IIOFOTOBKA K KOHTPOJIbHAS
KOHTPOJBHOH pabora
pabore
TloaroroBka k
2.6 Kpucrammueckoe u KOILTOKBHYMAM; Kosnoksiymsr; OIIK-3.1,
KIIKOE COCTOSHIS 2 3,8 [MOJrOTOBKA If KOHTPOJIbHAS OIK-3.2
KOHTPOJIBHON pabora
pabote
HWroro no pazaeny 12 | 12/3,81 | 10/41 | 22,8
3. DIEeKTPUYECTBO
MarHeTu3M
ITogroroBka k
n1a00paTopHBIM 3ammra
paborawm; pemienne| J1aOOpaTOPHBIX
JIOMAaIIHUX 3a]1a4; pabort; cnaya OTK-3.1
3.1 Dnekrpocraruka 2 4/1,61 | 2/0,51 | 3,8 MTOZITOTOBKA K JIOMAIITHUX 3a/1a4; OHK-S. 2’
KOJUTOKBUYMAaM; KOJUTOKBUYMBI,
ITOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabota
pabote
IToaroroBka k
nabopaTopHBIM 3amura
paboram; perieHne| J1abopaTOPHBIX
32 HocTosHAbL JIOMAIITHUX 3a/a4; paboT; cnaua OTIK-3.1,
. 2 4/1,61 | 2/11 3,8 IMOJrOTOBKA K JIOMAIIHUX 3a]1a4;
3IEKTPUYECKUI TOK OIlK-3.2
KOJUTOKBUYMAaM; KOJUTOKBUYMBI,
ITOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabota
pabote
TToaroroBka k
1a00paTOPHBIM 3amura
pabotam; perieHre| m1abopaTOPHBIX
JIOMAIIHUX 3a1a4; pabor; craua OIK-3.1
3.3 MaraurocraTuka 2 2/0,51 | 3,8 MMOJArOTOBKA K JIOMAIIHUX 3a]1a4; OHK-S. 2’
KOJIJIOKBHYMaM; KOJUTOKBUYMBI,
MOArOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHON pabora
pabote
IlogroroBka Kk
n1abopaTopHBIM 3amura
paboram; perieHne| J1abopaTOPHBIX
34 Tepevenmbiii JIOMAIITHUX 3a/1a4; paboT; cnaua . OIK-3.1,
N 2 4/1,21 | 2/1U 3,8 MOATOTOBKA K JIOMAIIIHUX 337134,
3JIEKTPUYECKUIN TOK OIIK-3.2

KOJUIOKBUYMaM;
HOATOTOBKA K
KOHTPOJIBHOMN

pabote

KOJUIOKBUYMBI,
KOHTPOJIbHAS
pabora




ITogroroBka k

1ab0PaTOPHBIM 3amura
paboram; peuieHue| J1aboOpaTOPHBIX
3.5 SIBneHue JOMAaIIHUX 3a]1a4; pabort; cnaya OIK-3.1
3JIEKTPOMATHUTHOM 2 2/11 3,8 MOJITOTOBKA K JIOMAIITHUX 3a/1a4; OHK-3I 2’
UHIYKIHA KOJJIOKBUYMaM; KOJUTOKBUYMBI,
IIOFOTOBKA K KOHTPOJIbHAS
KOHTPOJBHOH pabora
pabore
IToxgroroBka K
3.6 YpaBHeHUA 2 36 Kﬁgﬁ:ﬁ:g}%ar’ KI;H}J:TO?HWH’ OIIK-3.1,
Makxkcseina ! N PoIbHAA OIIK-3.2
KOHTPOJIBHON pabora
pabote
HWroro no pazaeny 12 | 12/4,411 | 10/41 | 22,6
Hroro 3a cemectp 36 (36/11,21]|36/1411| 68,2 SK3aMeH
4. OnTuka
ITogroroska k
41 Bsememme. OGuue KOJIJIOKBUYMaM; KomnnokBuymsr; OTK-3.1,
1 2,3 MMOJArOTOBKA K KOHTPOJbHAS
MOHATHS U ONPEACTICHUS . OIlK-3.2
KOHTPOJIbHOM pabora
pabote
ITogroroBka k
11a00paTOPHBIM 3amura
paboram; pemienue| J1abOpaTOPHBIX
JIOMAIITHUX 3a/1a4; pabort; caaya OIK-3.1
4.2 Vlarepdepenuus 2 4/11 4/11 2,3 MOATOTOBKA K JIOMAIIIHUX 3a]1a4; OHK-3. 2’
KOJIJIOKBHYMaM; KOJJIOKBHYMBI,
MMOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabora
pabote
ITogroroBka k
J1a00paTOPHBIM 3armura
paboram; pemienne| J1abOpaTOPHBIX
JIOMAITHUX 3a/1a4; paboT; cnaua OINK-3.1
4.3 Tudpaxuus 2 4/11 4/11 2,3 MOJrOTOBKA K JIOMAIITHUX 3a/1a4; OHK-S. 2’
KOJIJIOKBHYMaM; KOJUTOKBUYMBI,
MMOZTOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHON pabora
pabote
IlogroroBka Kk
n1ab0paTopHBIM 3amura
paboram; perieHne| J1abopaTOPHBIX
JIOMAIITHUX 3a/1a4; paboT; cnaua OIK-3.1
4.4 Tlonspuzauus 2 4/1,21 | 2/1U 2,3 MOATOTOBKA K JIOMAIIIHUX 337134, OHK-3. 2’

KOJUIOKBUYMaM,;
HOATOTOBKA K
KOHTPOJIbHOM

pabore

KOJUIOKBUYMBI,
KOHTPOJIbHAS
pabora




ITogroroBka k

1ab0PaTOPHBIM 3amura
paboram; peuieHue| J1aboOpaTOPHBIX
JIOMAIITHUX 3a/a4; paboT; caada
OIIK-3.1,
4.5 TermoBoe U3y4YeHUE 2 421 4/11 2,3 MOJITOTOBKA K JIOMAIITHUX 3a/1a4; OIK-3.2
KOJJIOKBUYMaM; KOJUTOKBUYMBI,
MOATOTOBKA K KOHTPOJIbHAS
KOHTPOJBHOH pabora
pabore
TToaroroBka k
1a60PaTOPHBIM 3amuTa
paborawm; pemienne| J1aOOpaTOPHBIX
JIOMAIIHUX 3a/1a4; paboT; caada
OIIK-3.1,
4.6 KBaHTOBast OIITHKA 3 4/21 4/11 2,3 MOATOTOBKA K JOMAaIIHUX 337134, OITK-3.2
KOJUIOKBUYMaM; KOJUTOKBUYMBI,
MTOJITOTOBKA K KOHTPOJIbHAS
KOHTPOJIbHOM pabota
pabote
HWroro no pazaeny 12 | 20/7,21 | 18/51 | 13,8
5. ®u3uka aroma
TToaroroBka k
11a00paTOPHBIM 3amura
paborawm; pemienue| J1abopaTOPHBIX
>1 Atomitbie criexTp. 4 | 821 | 21U | 23 ”ﬁ?ﬁiﬁf&ﬁﬂ?’ miﬁﬁﬁ;ﬁi‘fm- OIK-3.1,
Teopust bopa ' ’ OIlK-3.2
KOJIJIOKBHYMaM; KOJJIOKBHYMBI,
MMOATOTOBKA K KOHTPOJIbHAS
KOHTPOJIBHOM pabora
pabote
IToaroroBka k
n1abopaTopHbBIM 3amura
paboram; perieHne| J1abOpaTOPHBIX
MEXaHUKH ! ’ OIlK-3.2
KOJUIOKBUYMaM; KOJUTOKBUYMBI,
MTOJTOTOBKA K KOHTPOJIbHAS
KOHTPOJILHOM pabota
pabore
TToaroroBka k
11a0opaTopHBIM 3amura
pabotam; pemenue| 1abopaTOPHBIX
5.3 Cocrosane aroma JNIOMAIIHUX 33734, paboT; craua OIK-3.1
BOJOpOJa B KBAaHTOBOM 4 2/11 2,3 MOATOTOBKA K JIOMAIIIHUX 3a]1a4; OHK-3. 2’
MeEXaHUKe KOJIJIOKBHYMaM; KOJJIOKBHYMBI,
IIOATrOTOBKA K KOHTpOJ’IBHaf{
KOHTPOJIBHOM pabora
pabote
Hroro no paszeny 12 821 8/41 | 6,9

6. ®u3Mka aTOMHOTO sapa U

SJIEMCHTAPHBIX YaCTUIL




Pemenue
JIOMAIITHUX 3a/1a4;

Craya JoOMalIHuX

6.1 Crpoenue u pasmep MOJITOTOBKA K 3a1a4;

OIIK-3.1,
aTOMHOTO sipa. SnepHbie 2 2/11 | 2,3 | KOJJIOKBHyMaM; KOJUTOKBUYMBI; OIK-3.2
CHJIBI MOJATOTOBKA K KOHTPOJIbHAS '

KOHTPOJIHON pabora
pabore
Pemenue
JoManHux 3aa4; | Caada ToManrHux
6.2 Monenu spa. MOJITOTOBKA K 3a1ay;

OIIK-3.1,
OHeprust cBa3u. Y aenbHas 3 2/11 | 2,3 | xommoxBumyMam; KOJUIOKBUYMBI; OITK-3.2
SHEPTHs CBSI3H MOATOTOBKA K KOHTPOJIbHAS '

KOHTPOJIBHON pabota
pabore
Pemenue
JmoMaiHux 3a1a4d; | Caava qoMaiHux
MOATOTOBKA K 3azad;
OIIK-3.1,
6.3 PagnoakTHBHOCTH 3 821 2/11 2,3 KOJJIOKBUYMaM; KOJJIOKBUYMBI; OITK-3.2
MOATOTOBKA K KOHTPOJIbHAS '
KOHTPOJIbHOM pabora
pabote
Pemmenne
JoMaiHux 3a1a4; | Caava qoMaimHux
MOATOTOBKA K 3azad;
OIIK-3.1,
6.4 SlnepHble peakiu 2 2/11 | 2,3 | KOJIOKBUYMaM; KOJIIOKBUYMBI; OITK-3.2
MOATOTOBKA K KOHTPOJIbHAS '
KOHTPOJIbHOM pabota
pabote
IToaroroBka k
6.5 JneveHTapHbIe KOJUTOKBHYMaM; KoiokBuyMmbr;
YaCTHUIIBI. yMam; YMPI; OIIK-3.1,
2 2/11 2,3 MOJrOTOBKA K KOHTPOJIbHAS
DyHIaMeHTAIbHBIC N OIIK-3.2
N KOHTPOJIbHOW pabora
B3aUMOJICHCTBUS
pabore
Hroro no paszeny 12 821 | 10/51 | 11,5
Hroro 3a cemectp 36 (36/11,21]|36/141| 32,2 SK3aMeH
Hroro no aucuuruinue 72 21224 72/28111100,4 JK3aMeH

u




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

[lpy peanuzanmmuu pa3IUYHBIX BUAOB y4yeOHOW paboTbl Hambonee 3PPEeKTUBHBIE
pe3yabTaThl OCBOEHUS JUCHMIUIMHBL «DU3MKa» [JaloT TPaJAULMOHHBIE 00pa3oBaTEelIbHbIC
TEXHOJIOTUM,  TEXHOJIOTUM  TPOOJIEeMHOro  OOy4eHHUS, HMHTEPAKTUBHBIE  TEXHOJIOTHUH,
MH(pOPMaLMOHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

1. ®opmbl yueOHBIX 3aHATHH C HCTIOJIb30BAaHHEM TPAJAUIIHOHHBIX TEXHOJIOTHIA:

NudpopmannoHHass  JIeKUUsA—  IOCIEJOBATENbHOE  M3JIOXKEHHE  Marepuana B
JTUCLUUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE INPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperogaBaTes).

[TpakTHueckoe 3aHATHE, NOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUN M HABBIKOB I10
IPEUI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opraHu3aiys yaeOHoi paboThI ¢ peaTbHbIMUA MaTepUaTbHBIMU U
MH(GOPMALIMOHHBIMM OOBEKTaMM, SKCIEpUMEHTalbHas padoTa C aHaJOrOBBIMU MOJEISIMHU
peanbHBIX OOBEKTOB.

2. ®opMbl yUEOHBIX 3aHATUH C UCTIONB30BaHUEM TEXHOJIOT U TPOOIEMHOTO O0yYCHHS

[IpoGneMHass JieKUMsT — U3JI0KEHHWE MaTepuasa, MpeAroiararolee [MOCTaHOBKY
IpOOJEMHBIX M JIMCKYCCUOHHBIX BOIIPOCOB, OCBELICHHWE PA3JIMYHBIX HAyYHBIX IOAXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C PA3JIMUYHBIMU MOJEISMU MHTEPIPETALUU H3y4aeMOro
MaTepuaa.

[lpakTnyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3anus y4eOHOW paboThI,
HalpaBJICHHAs Ha peLICHHEe KOMIUIEKCHOW yuyeOHO-ITO3HaBaTelIbHOHN 3ajauM, TpeOyromend ot
CTYJCHTA IPUMEHEHUS KaK HayYHO-TEOPETUYECKUX 3HAHUMN, TaK U IIPAKTUYECKUX HABBIKOB.

3. @opMbl YUeOHBIX 3aHATUH C UCHOJIb30BAHUEM CIIEUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexuust «oOpaTHOM CBSA3M» — JEKUUSA—TIPOBOKAIMS (M3JI0)KEHHE MaTepualla ¢ 3apaHee
3aIIAaHUPOBAHHBIMU OLTMOKAMH ), JIEKITUS-Oece1a, JICKIUsI-TUCKYCCHSI.

4. ®opMbl y4eOHBIX 3aHATUN C HCIIOIB30BaHUEM MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA:

Jlexuus-Buzyanusanuss — H3JI0KEHHE COAEpKAHHUS COINPOBOXKAAETCSA Ipe3eHTalen
(1emoHcTpanuei yaeOHbIX MaTepHaloB, MPEACTABICHHBIX B PAa3JIMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, TpaQUUeCKHX, ayIn0- U BUJIEOMATEPHAIIOB).

[IpakTuyeckoe 3aHaTHE B (opMe MpPE3eHTAMM — TNPEACTaBICHUE pe3yIbTaToOB
MIPOEKTHON MJIM MCCIIEI0BATENbCKONW AESITENBHOCTH C MCIOJIb30BAaHUEM CIELUAIN3UPOBAHHBIX
MIPOrPaMMHBIX Cpel.

6 YueOHo-MeTOoAMYECKOE O0ecneyeHre CAMOCTOATEIbHOI padoThl 00yUYaroIuXCst
[Ipencrasneno B mpuinoxxenuu 1.

7 OueHoYHbIE CPeACTBA ISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAluu
[TpencraBieHbl B IPUIIOKEHUH 2.

8 Yue6Ho-MeToqu4eckoe U MHGOPMAIHOHHOE 00ecnedeHne T CIUIIMHBI (MOTYJIs1)

a) OcHoBHas JInTepaTrypa:

1. Jemunuenko, B.M. ®usuka [DnextponHslii pecypce] : yuebnuk / B.W. Jlemunuenko,
N.B. lemuguenko. — 6-e u3a., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexxum 1o-
cryna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysnenos, C.1. ®uznka: Mexannka. MexaHn4deckue KoieOaHus U BOJHBL. MoJeKy-
nspHas ¢pusuka. Tepmoannamuka [DnekTpoHHbIN pecype] : Yuebnoe nmocobue / C.H1. Ky3nenos.
- 4-e m3n., ucnp. u jgom. - M.: By3oBckwmii yueOnuk: HULL UHOPA-M, 2014. - 248 c. —Pexum
noctyna: http://znanium.com/bookread2.php?book=412940 — ISBN


http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=412940

978-5-16-101026-6

3. Ky3nenos, C.1. ®uzuka: OCHOBBI 3JI€KTPOIUHAMHUKU. DJICKTPOMarHUTHbIE KOJIeOaHUs
Y BOJIHBI [ DIIEKTPOHHEIH pecypc] : Yuebnoe mocobue / C.U. Ky3nenos. - 4-e u3., UCIIp. U JOII. -
M.: ByzoBckuii yueOnuk: HHUI[ HMHDPA-M, 2015. - 231 c¢. — Pexum pocrymna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4, Kysneno, C.M. ®usuka. BonHoBas ontuka. KBaHTOBas mnpupoma H3ITyYCHHS.
DneMeH-Thl aTOMHOW | siIepHON Gu3uku [ DneKkTpoHHbIi pecypce] : Yueb. noc. / C.U. Ky3Henos,
AM. Jlunep - 3-e uzn., nepepad. u gon. - M.: Byzo.. yue6.: HULl UHDPA-M, 2015 - 212 c. —
Pexxum nocryna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. Poraues H. M. Kypc ¢usuku [Tekcr] : yae6Hoe mocooue / H. M. Poraues. - CII6. u ap.
: Jlans, 2008. - 447 c. : ., rpad., cxemsl, Tabm. - (YaeOHuKHU 171 By30B : CrieninanbHast JInTepa-

Typa).

0) JlomostHMTEIbHAS JIUTEPATYpa:

1. Uponos, N.E. 3anaun no obmeii ¢pusuke [Tekcr] : yued. mocodue / U.E. Uponos. —
12-e uzn., crep. — CIIO6.: Jlanp, 2007. — 416 c.: w1 — (YueOuuku ist By30B. CrienuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. YeptoB, A.I'. 3agaunuk no ¢usuke [Tekct] : yueb. mocobue / A.I'. Ueptos, A.A.
BopoObeB. — 8-e u3z., nepepad. u gom. — M. : ®usmariur, 2008. — 640 c.: ni. — ISBN9875-
94052-145-2.

3. Pemenune 3amay o xkypcy obmiei ¢usuku [Tekcr]: yued. mocodbue / [H.M Poraues,
I'.YO. bananauna, W.I1. 3apepmmnHckuit u np.]; nox pea. H.M. PoraueBa. — 2-e¢ usa., ucnp. —
CII6.: JIanb, 2008. — 304 c.: w1 — (YueOHuKH [y1st By30B. ClieliuaibHas JIUTEPaTypa)

4. CipaBo4HUK 110 (pusuke. Dopmyibl, TabHIbl, cxeMsbl. [Tekcr] @ ep. ¢ Hem. / mox pe.
X. llIrekepa, mox pexa. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad., Tadm.

B) MeToan4yeckne yKazaHus:

1. Mexanuka. MonekynspHast ¢u3znka U TepMoauHamuka [Tekct]| @ yaGopaTopHBI
npaktukyMm no ¢usuke / E.H. Acranos [u np.]; nox pen. FO.I1. Koukuna. — Marauroropek: U3 n-
BO Marnuroropck. roc. TexH. yu-ta uMm. [.11. Hocosa, 2011. — 103 c.

2. Dnexrpocratuka. [TocrosaubI TOK [Tekct] : JlabopatopHbIi TpakTHKYM 110 (HU3HKE /
M.B. Beuepkun [u ap.]. — Marauroropek: M3n-Bo Maruuroropck. roc. TexH. yH-ta uM. [.1.
Hocosa, 2011. - 60 c.

3. DnexrpomarnerusM. Ontuka [Tekcr] : mabopaTOpHBIM MPAKTUKYM IO JUCHUIUIMHE
«Dusukay» 115 CTYASHTOB Beex crennanbuocteit / M.B. Apkymnuc [u ap.]. — Marauroropck: 'OY
BITIO «MI'TY», 2009. — 102 c.

4. Capuenko, HO.W. IlepemeHHbIi TOK [DneKTpOHHBIH pecypc] : J1abOpaTOpHBIN
npaktukym / F0.U. CaBuenko, O.H. Boctpokuyrosa, H.1. Muienesa ; MI'TY. — Marauroropck
:MI'TY, 2018. — 1 sanextpon. Ont. luck (CD-ROM). — ISBN 978-5-9967-1151-2.

5.®u3uka aroma, TBEpJOro Teja, sipa: MHCTPYKIUS MO BBIMOJHEHHUIO J1a00paTOPHBIX
pabot no ¢u3nKe U1 CTyIeHTOB Beex crnenuanbHoctelt / B.K. benos [u np.]. — MarauTtoropck:
'OV BITIO «MI'TVY», 2007. — 48 c.

r) [Iporpammuoe o6ecnieuenue u UHTEepHeT-pecypcebl:

IIporpammHoe ob6ecnieyenune

Haumenosanue 110 Ne norosopa Cpoxk neiicTBHS TULIEH3UH



http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135

MS Windows 7

Professional(mnsa |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (ms |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

Mgfgsfsfilgﬁjom Ne 135 o1 17.09.2007 0eccpouHo
7Zip CBOOOJTHO 0eccpovHO
FAR Manager cBO0OOIHO 06eccpouHo

HpO(l)eCCI/IOHaJILHbIe 0a3mbl JaHHbIX U nmbopMaunonﬂue CIIPaBOYHBLIC CUCTEMBI

Hassanue kypca

Ccrhuika

VYHuBepcurerckas HH(OpMAIMOHHAs CUCTEMa
POCCHA

https://uisrussia.msu.ru

DnekTpoHHbIe pecypcbl oubnmuoreku MI'TY um.
I''1. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

Nudopmanmonnas cucrema - EnnHOe OKHO
J0CTyTa K MH()OPMAIIMOHHBIM pecypcam

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

[Touckosas cucrema Axanemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

3J’IeKTpOHHa$I 6333 MNEPUOAUICCKUX I/IS,Z[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MarepuaJibHO-TeXHHYeCKOe o0ecrieyeHne TUCHUILINHBI (MOYJIs)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHUITIIIMHBI BKJIIFOYACT:



http://window.edu.ru/

JlekmoHHas ayAUTOPUSI BKIIIOYAET:
MynbTUMeIniHBIE CpeACTBA XpaHEHHUS], Iepeau U MPeACTaBlIeHUsI UHPOPMAaILIUHU.

JlaGopatopusi «MexaHuKH, MOJIEKYJISIPHON (DU3UKH U TEPMOJUHAMUKN» BKITIOYAET:

1. bBauctuueckue MassTHUKH.

2. Mastauk O6ep0Oeka.

3. duznveckuii MasTHUK.

4. Jocka I"'anpTOHA.

5. JlaGopaTopHasi yCTaHOBKA JJISi UCCIEIOBAHMS PACIpPEACTICHNUS TEPMOAIIEKTPOHOB 10
MOJTYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa AJis OIpe/ieeHHsl ToKa3zaTenei aanadaTsl Y METOI0M
Knemana u /Ie3zopma.

7. JJaGopaTopHasi yCTaHOBKaA JUIsl TPOBEPKU 3aKOHA BO3PACTaHUS PHTPOMHH B Ipoliecce
QG y3un ra30B Ha MOJIEINN TIEPEMEIITMBAHNUS IIIAPOB.

8.JIaGopaTopHasi ycTaHOBKaA JJIsl TPOBEPKH 3aKOHOB BO3PACTAHUS SHTPOIHHU B IPOLIECCE
Ter1000MeHa.

9.YcranoBka sabopaTopHas i M3YyUEHHUS 3aBHCUMOCTH CKOPOCTH 3ByKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka nabopaTopHas Uisl UCCIENOBaHUS TEINIOEMKOCTH TBepaoro Tena'" Md-
TET-M".

11. YcranoBka nabopatopHas JUisi ONpeaeTIeHNus YHUBEPCaIbHOW ra30Boi MOCTOSHHOM
"M®-OI'TI-M".

12.Crenn 1abopaTOPHBINA Ta30BBIC MPOIECCHI.

13. MepuTenbHbBII HHCTPYMEHT.

JIaGoparopusi «JIEeKTpUYECTBA U ONTUKW» BKIIOYALT:

1. JlTaGopaTopHas ycTaHOBKA JJIsl UCCIIEAOBAHUS AJIEKTPOCTATUYECKOTO 1OJIS C IOMOIIBIO
OJIMHAPHOI0 30HAA.

2. YcTaHOBKA JUIS ITyHTHPOBAHUS MUJUTHAMIIEpPMETPA.

3. YcranoBka mabopaTopHast 1715 ONpeieeHnsl UHAYKTUBHOCTH COJIEHOUAAa U MATHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBka jabopaTopHas JUls M3Y4YEHHUs pE30HaHCAa HAINpPSDKEHUH M OmpeeneHHs
WHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKaA JUIsl U3Y4EHUS JJIUMHBI CBETOBOW BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIETKH.

6. JlaGopaTopHas ycTaHOBKa JUI ONpEAETICHHs pajnyca KPUBU3HBI JIMH3Bl U JUIMHBI
CBETOBOM BOJIHBI C TOMOUIBIO KoJer HproToHa.

7. JlaboparopHasi yCTaHOBKa JJIsl ONIpeIeNIeHHs] KOHLIEHTPAIlUK PacTBOPOB caxapa U
MTOCTOSIHHOW BpAIllCHMUS.

8. MepuTeNnbHbIi HHCTPYMEHT.

Jlabopatopust «AToma, TBEpAOTO TeJa, SAPay BKIIOYACT:

1. JTaGopatopHas ycTaHOBKa JJIsl U3y4eHHsI BHEIIHEro poToapdekra.

2. YcTaHOBKa JUISI M3YYCHHUs CIIEKTPAa aToMa BOJOPOAA W OIPECIICHHUS TOCTOSHHOU
Punbepra.

3. YcraHoBKa 1abopaTopHast U1 ONpeAeTIeHHs TOTSHITNAIa BO30YKISHHSI Ta3a.

4. YcTaHOBKa JUIsl ONIpeiesIeHHs! JITMHBI TpoOera yacTHIl B BO3/1yXe.

5. MepuTtenbHbIil THCTPYMEHT.

Aynutopuu A IpyNIoBbIX U MHAWBHUIYAJIbHBIX KOHCYJIbTALUMM, TEKYILETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalluy BKIIOYAIOT: MHTEPAKTUBHAS JOCKA, IPOEKTOP;
MynpTUMEAUHHBINA TPOESKTOP,IKPaH.



AyauTopun Il CaMOCTOSITEIBHOM paOOThI C BBIXOJOM B VHTEpHET M C JOCTYIIOM B
3NEKTPOHHYI0 UH(OPMAIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITIBIOTCPHBIC KJIACCHI; YUTAJIbHBIC 3aJIbl 6I/I6JII/IOTGKI/I HepCOHaHLHBIC KOMITIBIOTCPEI C
nakerom MS Office, ¢ BeixomoM B MIHTEpHET U ¢ JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIIMOHHO-

00pa30BaTeNbHYIO Cpey YHUBEPCUTETA BKIFOUAIOT: IEPCOHAIBHBIE KOMITBIOTEPHI ¢ makeToM MS
Office.

[lomemenne s XpaHeHUS U NPOPHIAKTUYECKOTO OOCITYKHMBAaHUS  y4eOHOIO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXKH, CEH(BI Ui XpaHeHHs Y4eOHOTO OOOPYHAOBAHMS.
HHCTpyMEHTBI 17151 pEeMOHTa 000PYAOBaHHUS.



IIpunoxenne 1

6 YueOHO-MeTOHYeCKOE 00eceyeHe CAaMOCTOATEIbHON PadoThl 00y4Ya0 M XCSA

HoaroroBka K J1adopaTopHBLIM padoTam
JlaHHBI BHJI CaMOCTOSATENbHON pPabOThI IMPEANOJaraeT CaMOCTOSATENbHYIO HPOpPabOTKy
00y4aromuMcsi METOAMYECKOT0 OMHCAaHUs JabOpaTOpHBIX pabOT M MOATOTOBKY KOHCIEKTOB
ONKCaHUH JaHHBIX paboT Nepe] NPOBEICHUEM KCIIEPUMEHTA.
[Tocne mpoBeneHUs SKCHEpUMEHTa OOYYArOIIMKCS HAa OCHOBAHUU METOJUYECKOTO OIMMCAHMS
1a00paTOpHOIl pabOThl CaMOCTOATENBHO IMPOBOJUT 0OPabOTKY SKCIEPUMEHTAIbHBIX JaHHBIX U
TOTOBUT OTYET 110 padoTe.

Ipumepuvie mpebosanus Kk omuemy no 1ab60pamopHuiM padomam:

B otuer no 1abopaTopHoii paboTe MTOIKHBI OBITH BKIIOYCHBI CICAYIONIUE TTYHKTHI:
— Ha3BaHHE JaOOpPaTOPHON pabOTHI;

—  1enb paboThI;

—  OIIMCaHME IKCIIEPUMEHTAILHOW YCTAHOBKH U MOPSIOK BBIMOJIHEHHS PaOOTHI,

—  DKCIIEPUMCHTAIBHBIC PE3YIIbTATHI;

— aHaJu3 pe3yJabTaToOB paboThI;

—  BBIBOJIBI.

Tpebosanus k cooepacanuio OMOeIbHbIX Yacmeti omyema 8 1a60pamopHot pabome

Onucanue 3KCnepUMeHmanbHOU YCMaHo8KU U NOPA0OK GblNOIHeHUs. pabombl. B TaHHOM pa3znerne
INPUBOJUTCS CXE€Ma SKCIEPUMEHTAJIbHOM YCTaHOBKM C OMNMCAaHUEM ee padoThl U MOJIPOOHO
U3JIaraeTcsl MOPSIOK MPOBEACHUS SKCIEPHUMEHTA, MPOLECC MONYYEHMsI JAHHBIX M CHOCO0 uX
oOpabotku. J[lns mabopaTopHbIX pabOT, CBS3aHHBIX C KOMIIBIOTEPHBIM MOJIEIHPOBAHUEM
(bu3nyecKux SIBICHUH U MPOLECCOB, HEOOXOIMMO B 3TOM pa3jeiie ONHUCaTh MaTeMaTHUYECKYIO
MO/I€JIb U KOMIIBIOTEPHBIE TPOTPAMMBbI, MOJEIUPYIOIINE TAHHBIE SIBJICHUS.

OKcnepumenmanbHvle pe3yiomamol. B 3ToM pa3zzene NpuBOAsSTCS HEMOCPEACTBEHHO Pe3yNbTaThl,
MOJTy4YeHHBIE B XOJ€ MPOBEACHUS TaOOPATOPHBIX padOT: SKCIEPUMEHTAILHO WIH B pe3yibTare
KOMIIBIOTEPHOT'O MOJIEIMPOBAHUS OIPE/EICHHbIE 3HAYeHHs] BEIMYUH, TpaduKH, TaOJIULIbI,
nuarpaMmbl. O0s13aTenbHO HEOOXOMMO OLEHUTh MOIPEIIHOCTH U3MEPEHHH.

Ananuz pezynemamoe pabomei. Paznen ordera JODKEH coAepxkKaTb MMOAPOOHBIM aHaN3
MOJTyYEHHBIX PE3yNbTAaTOB, HHTEPIPETALIMIO ITUX PE3YIbTATOB HA OCHOBE (PH3UYECKUX 3aKOHOB.
Cnenyer cpaBHUTH TMOJYYEHHbIE pE3YyNbTaThl C M3BECTHBIMHM JIUTEPATYpHBIMU JIaHHBIMH,
O0OCYIIMTh HX COOTBETCTBHE CYIIECTBYIOLUIMM TEOPETHUYECKUM MojaeiasiM. Ecinu oOHapykeHo
HECOOTBETCTBHE IMOJIYYEHHBIX pPE3YyJIbTaTOB M TEOPETHUYECKHX pPACUETOB WIIM JIMTEPATYPHBIX
JTaHHBIX, HEOOXO0IMMO 0OCYAUTH BO3MOKHBIE TIPUIMHBI ’THX HECOOTBETCTBHIA.

Bv1600. B BBIBO/IE KPaTKO U3NAratoTcs pe3yiabTaThl padOThI: TOMyUYE€HHBIEC SKCIIEPUMEHTAIBHO WU
TEOPETUYECKH 3HAUCHUS (PU3NUECKHUX BEIMYMH, UX 3aBUCUMOCTH OT YCIOBHUI SKCIIEPUMEHTA WIIN
BBIODAaHHOW pacyeTHOW MOJENH, YKa3bIBAaeTCd MX COOTBETCTBHE MM HECOOTBETCTBHE
bu3nYECKUM 3aKOHAM M TEOPETUYECKUM MOJEISM, BO3MOKHBIE TPUUNHBI HECOOTBETCTBHUSI.

IIpuMepHBIii BADHAHT JOMALLHHUX 32/1a4
1 cemecmp

1. MarepuanbHas TOYKa JBMKETCS BIIOJIb MPSIMON TaK, YTO €€ YCKOPEHUE PacTeT JUHEWHO U
3a nepBbie 10 ¢ mocturaer 3HaYeHUs S M/c?. OnpenenuTh B KOHIIE JACCITONW CEKYHIBI: 1)
CKOPOCTb TOYKH, 2) MIPOHeHHBIN TouKoi myTh. OTBeT: V=25 ™M/c, S=83,3 ™.

2. Baun B BuzE CIIIOMIHOTO HUIUHAPA Macco my=10 Kr HacakeH HAa TOPU3OHTAILHYIO OCh.
Ha nunuuap HamoTaH miHyp, K CBOOOJHOMY KOHILY KOTOPOTO MOJBEIIEHA THUps Maccou



10.

11.

12.

m,=2 kxr. C KakuM YCKOpPEHHEM OYyJeT OIyCKaThCs THPs, €CIIH €€ MPEIOCTaBUTh CaMOn
2
cebe? OtBer: 2,8 m/c”.

MarepuainbHas Touka mMaccoil 10 r kone6uercs o ypaBHenuro X=5SiN(0.271 -t—m/4). (cpp
¢). Halitn MakcuManbHyIO CHITy, ICHCTBYIONIYIO Ha TOUKY, U €€ TIOJTHYIO dHepriio0. OTBET:
Fmax=0,2 MH; W=4,9 mMxJIx.
B nmaGopatopHOii cucTemMe OTcueTa OJHAa M3 JIBYX OJWHAKOBBIX YaCTHI[ C MAaccoil My
MIOKOWTCS, Jpyras JIBIKETCS co ckopocThio V=0,8¢ mo HampaBlIeHWIO K MOKOSIICHCS
yactuie. Onpenenure pesITHBUCTCKYI0 MAcCy JBHXKYIICHCS YacTUIBI B JTAOOPAaTOPHOMH
CUCTEME OTCUeTa M €€ KHHEeTUYecKyto sHepruto. OtBeT: M=1,67 my; E=0,67 mocz.
VneanbHbI Ta3 W30XOPUYECKH OXJAJWIH, a 3aTeM H300apUyYeCKH pACIIUPHIN 0
NEepPBOHAYANILHON TeMIepaTyphl. Bo CKOJIBKO pa3 M3MEHSIETCS SHEPTHH MOCTYMATEIHHOTO
JIBIDKCHUST MOJICKYJI Ta3a B M30XOPUYECKOM MPOIIECCe, €ClIM B XOJIE €ro JaBJCHHE ras3a
YMEHBIINUIOCh B 3 pa3a? Bo CKONBKO pa3 M3MEHSETCS CPEAHSISl CKOPOCTh JABWKCHHUS
MoOJIeKyI B u3obapuyeckom nporecce? Otgert: 3; 1,73.
12 T a30Ta HaXOIATCS B 3aKPBITOM cocyae oobeMom 2 1 nipu Temmeparype 10°C. Iocne
HATPEBAHMs JaBICHHE B cocye crano paBHo 10" Mm.pr.cT. Kakoe KommdecTBo Teria Gbiio
coo01eHo rasy npu HarpeBanuu? Otsert: 4,1 10° .
HaiinuTe muist ra3000pa3Horo a3ota TeMIeparypy, pu KOTOPO CKOPOCTSM MOJIEKYJI Vi =
300 m/c u v = 600 m/c COOTBETCTBYIOT OJIHHAKOBBIC 3HAUCHHS GbyHKINU pacnpeeeHHs
7= MYz VO _gap¢

Makcseia f(V). Otser: 4kIn(vz Vi)
Cwmemnranu Bogy maccoit mi=5kr npu remnepatype T1=280 K ¢ Bogoit maccoit my=8kr npu
temneparype Tz =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmenenue AS 3HTPOMHH,
npoucxopsmee npu cmemmBanuu. Oteer: 323 K; 0,3 x/[x/K.

Toueunsle 3apsipl q1=10 HK® 1 q2=-20 1K1 HaxogsTcs B Bo3ayxe Ha pacctosHuM 10 cM
JIpyr oT apyra. OnpeaennTs HanpsKEHHOCTD MO B TOUKE A, yAaJlleHHOM Ha pacCTOsSTHUE
6 cm ot nepBoro u Ha 8 cM ot Broporo. Kak n3meHutcs I
NOTEHLMAIbHAsI PHEPTHsI B3aUMOJECHUCTBUS 3apsAI0B, €CIU K
NEePEMECTUTh BTOPOHl 3aps/ B 3Ty Touky? Kakyro 1uist 3Toro

By RO VAP 120, - e
r,=0,5 OM, r3:1/3 OM, R:=1,0 OM, R3:1/3 Owm.
Omnpenenure: 1) cumbl TOKa BO BCEX ydacTKax IEmu; 2)
TEIJIOBYKD ~ MOIIHOCTb,  KOTOpasi  BBIJEISETCS  Ha
conpotusnenuu R3.Oteer: 11= 0,625 A, 1,=0,5 A, 15=1,125
A; P3= 0,42 Br.

[To nByM O€CKOHEYHO NITUHHBIM MPSMBIM MapauIeNbHBIM MPOBOAAM, HAXOIALIMMCS Ha
paccrostauun R=10,0 cm npyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A

oJMHaKoBOro HampasieHus (puc. 4.1). Ompenenure MarHUTHYIO MHAYKIHIO 1O B,
CO3/1aBa€MOI0 TOKaMH B TOYKaXx, JIEKAIIMX Ha MPSIMOH,

€11

€313

Rs
puc. 3.1.

coeuHSOMUX 00a mpoBoja, eciu: 1) touka C IeKUT HA I R 12
paccrosiauu 1=2,0 cM JieBee JIeBOTro NpoBoja; 2) Touka J[ e —-e -e---
JISKUT Ha paccTosTHUM I,=3,0 cM IIpaBee MpaBoro MPOBOA; Cn rn G n

3) Touka G nexuT Ha paccTossHuM 3=4,0 cM TipaBee JIeBOTro Puc.4.1.

nposoaa. Oteet: B¢=0,25 mTn; B;=0,23 mTa; Bs=0.

[TpoBoasmMii MIOCKUNA KOHTYp, UMeomuil GopMy okpyxkHocTH pamuyca I = 0,05 m
MOMEIIEH B OJHOPOJIHOC MAarHUTHOE IOJIe TaK, YTO JIMHWA MArHUTHOW WHIYKIIHH TIOJIS
HATPaBIIEHbI TEPICHIUKYISIPHO MIOCKOCTH KOHTYypa. CompoTuBieHue KoHTypa R = 5
Om. MaruuTHas HHAYKIUS MeHseTcs o 3akony B = kt, rae k = 0,2 Ta/c. Onpenenure: a)
9.]1.C. MTHAYKIIUH, BO3HUKAIOIYIO B 3TOM KOHTYpE; 0) CHITYy HHIYKIIHOHHOTO TOKA; B) 3apsiji,
KOTOPBIN TPOTEUET MO KOHTYPY 3a NepBhie 5 cekyna uamenenus nojs. Oteer: 1,6 MB; 0,3
MA; 1,6 mKi.



2 cemecmp

1.

10.

11.

12.

B onbite KOHra CTOYHMK MCIyCKaeT CBET ¢ JyIMHAMH BOJH A1=0,5 MkM u A,=0,55 MKM.
Ha skpane, pacnonoxeHHOM MapajjiesIbHO IEeNsIM, HaOII0Jat0TCs 1BE MEPEKPHIBAIOIINECS
uHTEepEepeHIIMOHHbIE KapTHHBI. Kakoii HauMeHbIINi 110 cyeTy(He CUUTas HEHTPAILHOTO)
MaKCUMyM UHTEeP(EepEeHIIMOHHON KapTHHBI OT BOJIHBI A1 CTPOTO HAJIOKUTCS HA MUHUMYM
UHTEPPEPEHIIMOHHON KapTHHBI OT BOJHBI € A2? OTBET: MSATHIM.

Ha MbUIBHYIO [UICHKY, HAXOSILYIOCS B BO3AYXe, Nafact Genblii cBet mog yrioM i=45° k
NOBEpXHOCTHU IUIeHKU. [Toka3aTens nmpenomiieHus: MblIbHOW Boabl n=1,33. B pe3ynbrare
uHTEp(EepEeHIINN OTPAKEHHBIE JTyYU OKA3bIBAIOTCSI OKPALICHHBIMU B KEJITHIH LIBET (IJIMHA
BOJIHBI A=600 HM). HaiiT HAWMEHBIIYIO TOJIIMHY IJICHKU, TIPU KOTOPOM TPOU30HAET ITO
ycunenue. OtBet: 0,133 MKM.

Toueunbrii ucrounuk csera S (A=0,50 MKMm), TUIOCKas
muadparMa ¢ KpyribiM oTBepcTueM paguyca = 1,0 mm u I e
9KpaH PaCIONOKEHBbl TaK, Kak MOKa3aHO Ha puCyHKe 12.27 r (b N
(a=1,00 m). OnpenenuTh paccTosSHUE B 10 AUAPparMbl, TIpU

KOTOPOM OTBEPCTHE OTKPBIBAJIO OBl 17151 TOUKHU P Tpu 30HBI a 6
O®penens. Otser: 6=2,0 M.

HudpakinuoHHas  pemieTka  OCBEIIeHa  HOPMAaJIbHO
IaJaoIEM MOHOXPOMAaTUYECKUM CBeTOM ¢ A=0,55 Mxm. B Puc. 12.27
TU(GPaKIIMOHHON KapTHHE MaKCUMyM BTOPOTO IMOPSJIKA

oTkIoHeH Ha yron @ =12,7°. Ha Kakoif yroa OTKIOHEH MaKCHMYM TPETHErO MOpsiiKa?
Paccuuraiite nepuon nudpakiinoHHON pemIeTKH U Yucio uienei Ha mupuHe 1 mm. OTBeT:
19,3%5 mxwm; 200.

Kakyro TpyOky c pactBopom caxapa (C-{) HE0OOXOAMMO TOCTaBUTh MEXKIY JABYMsI
CKpEIIEHHBIMH MOJIIPU3aTOPaMH, YTOOBI HHTEHCUBHOCTb CBETA, BBIIIEIIETO U3 BTOPOTO
noJsipu3aTopa oOKaszajach B 3 pa3a MEHbIIE HHTEHCHUBHOCTH €CTECTBEHHOI'O CBETa,
NaJaoIero Ha nepsbii nonspuzarop? CUnTaTh, 4TO yJENIbHOE BpaLIEHHE PACTBOPA PAaBHO
6,23 rpan/(% -m), TpyOxka normnomaer 15% npoxo/siuero yepes Hee CBETa, MOJIIPU3aTOPHI
npo3paunbl. OtBeT: C- =10 % M.

N3nydenue ¢ amuHoM BosHbl 17,8 HM paccenBaeTcsi CBOOOHBIMU 3JIEKTPOHAMU BEIECTBA.
HabGmronaercs u3nyuyenue, paccesHHoe mojJ yrioMm /3. OnpeaenuTs Yroil MeEXIy
naialouM (POTOHOM M IEKTPOHOM oTaauu. OTBeT: 65°.

W3BecTHO, YTO ABMXKYILIMECS HEPENATUBUCTCKHE MPOTOH M anb(a-yacTHlla HMEIOT
OJIMHAKOBBIE J1eOpOiIeBCKUE JUTMHBI BOJIH. BO CKOJIBKO pa3 OTIMYAOTCS X KUHETUYECKUe
sHeprun? OTBeT: 4.

B ongHomepHOl OeckOHEYHO TIyOOKOH MOTEHIMANbHOW sSMe IHPUHON { HaxomuTcs
3JIEKTPOH B HEBO30YKJIEHHOM 3HEPTeTUYECKOM COCTOSIHUU. BBIYUCINUTH BEPOSITHOCTH

?S

|
OOHapy>KeHHsI HJIEKTPOHA B MHTEpBaJle IIMPUHON A, PaBHOYAAJIEHHOM OT CTEHOK SIMBI.
Ortser: 0,475.
HaiiTu uMmnynsc s3jeKTpoHa B aTOMe€ BOJOpOJA, €CIAM WHAYKIMS MarHUTHOTO IOJIA,
CO3JIaHHOT'O MM B IIeHTpe opOUTHI Iipu Bpaiienuu, pasaa 0,39 Tn. Otser: 10 kr-m/c.
IIpu pacnane paguoakTuBHOTO nosioHUsA-210 maccoit 0,66 r B TeueHue BpeMeHu t = 1 4
oOpa3oBaiics refuil, KOTOPBI P HOPMAJIbHBIX YCIOBHSX 3aHsu1 00beM V = 89,5 MM,
Onpenenure nepuo noiaypacnaga nononus. Oreer: 138 cyr.
B pagnoakTHBHOM psify ypaHa sSApo BUCMYTa-212 MOXeT MpeBpaTUTHCS B PO CBUHIIA-
208 aByms ciocobamu (TpeTeprieBas o- U B-pacrmajibl), HaUIIUTE BO3MOKHBIE PEAKIIHH.
Kakue npomexxyTouHbI€ siipa M KaKue YaCTULIbI TPU ATOM 00pa3yrorcs?
Kakyro mMaccy BOJbI MOKHO HarpeTh OT 0°C 10 KHMIICHUSI, €CIIH HCIIONB30BATh BCE TEILIO,
BBIJICIIAIONICECS B PEaKIUu 3Li7(p,(x), IIpU IIOJTHOM PAa3j0KEHUHM IPOTOHAMU OJHOIO
rpaMmma JIuTHs?

ITepeyenb BONPOCOB K KOJNIOKBHYMaM



meomuym 1. Kunemamuxa u ounamuxa nocmynameslibHo2o U epaiamelbiHozo O6uUdICeHUA
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10.
11.
12.
13.
14.
15.
16.

Cucrema orcuera. MarepuaiibHasi Touka. TpaeKkTopus.

Panunyc-BekTop, nepeMeiieHe u MporIeHHBIN My Th.

IToHsiTHE CKOPOCTH U YCKOPEHMS MAaTEPUAIIBHON TOYKH.

CpenHue 1 MTHOBEHHBIE CKOPOCTH U YCKOPEHMUSI.

JIBUKEeHHE IO OKPYKHOCTH. YTOJI IOBOPOTA, YIJIOBask CKOPOCTh U YIJIOBOE YCKOPEHUE.
CBs13b YIJIOBBIX U JJUHEHHBIX BEJTUYUH.

KpuBonuneiinoe paBuwxenue. TaHreHumanmpHoe UM HOpMaibHOEe YyckopeHue. llosHoe
YCKOPEHHE.

[TonsiTHE CUIIBI, MAaCcChl M UMITYJIbCA.

[TpuHIMII CynIepIIO3UIMY JEHCTBYIOIINX Ha TEJIO CHIL

OCHOBHBIE 3aKOHBI IMHAMHUKHU OCTYNIATEIbHOTO JIBUKECHUS.

MOMEHT UMITyJIbCa U MOMEHT CUJIbl OTHOCUTEIBHO TOUKH.

MowmeHnT nHepunu TBepaoro tena. Teopema IllTerinepa.

OcCHOBHOE ypaBHEHHUE TMHAMUKU BpaIllaTEIbHOIO IBHKEHUS.

AHaJIOrus XapakTepUCTUK U YPABHEHUH MOCTYNATENIbHOTO U BPA[aTEIbHOTO JBUKEHUS.
KoHcepBaTuBHbIE U AUCCUIaTUBHBIE CHIIBI. PaboTa KOHCEPBATUBHBIX U JUCCUIIATUBHBIX CHIL.
CBsi3b MEX]ly CUJION U IOTEHLUAJIBLHOM HEpruei.

KOﬂﬂOKKMyM 2. 3akonut CcoxXpanenus. Mexanuueckue Konedanus u 60aHbl

1.

12.
13.
14.
15.
16.
17.
18.

3aMKHyTasl CUCTEMA. 3aKOH COXPAHEHHUs UMITYJIbCa CUCTEMBI TEl.

3aKOH COXpPaHEHHsI MOMEHTA UMITYJIbCa CUCTEMBI TEl.

Pabora u wmomHocTh. KuHernueckas 5Heprusi NOCTYNAaTEIbHOTO U BpAaIlaTEIbHOIO
JBUKCHUS.

[ToreHunanbpHas SHEprus. 3aKOH COXpaHEHUS MOJIHONW MEXaHUYECKOW IHEPTHH.

VYpaBHeHHE TapMOHUYECKUX KOJIEOaHUH U €T0 pelieHue.

XapakTepucTUKH KoeOaHui (aMIUIMTY/a, 4acTOoTa, HauajabHas (a3a).

MaremaTtnueckuil 1 GU3NUECKUN MasTHUKH.

CrnosxeHue rapMOHUYECKUX KoeOaHuM 0JHOro HanpasieHus. buenus

CrnoxeHue nepneHIuKyIsApHbIX KojaeOanuil. durypsl Jluccaxy.

YpaBHeHHE 3aTyXalomuX KOJIeOaHU U ero pelieHue.

XapakTepUCTUKU 3aTyXaloUIMX KojeOaHUil (BpeMs penakcaluu, JorapupMUUecKui
JIEKPEMEHT, TOOPOTHOCTB).

OHeprusi rapMOHNYECKUX KOJIeOaHHH.

Boinyxxnennsie konebanus. Pe3onanc.

[Toriepeunsle U MPOJOIBHBIE BOJIHBL. XapaKTEPUCTHKH OETyIel ynpyroi BOJIHBL.

CKOpOCTh pacIpOCTPAHEHUS YIIPYTUX BOJIH

Knaccudukanus BosH 1o (hopme BOJTHOBOM MOBEPXHOCTH.

BonHOBOE ypaBHEHHE U €TI0 pELICHHUE.

Hanoxenne ynpyrux BonH. CTosuasi BojiHa U €€ 0COOEHHOCTH.

Konnoxeuym 3. Hoeanvnwtii 2a3z. Ilepeoe nauano mepmoounamuku

©oNo~wWDNE

10.

Monens naeanpHOro rasa.

ITapameTpb! COCTOSHYSL.

[asnenue u remneparypa ¢ Touku 3pennst MKT.
OcnoBHoe ypaBHeHne MKT

YpaBHEHHE COCTOSIHUS HACATHHOTO Ta3a.

3axoH boiins-Mapuotra.

3axoH [ eii-JTroccaka.

3axoH [lapms.

3akoH ABoraipo.

3akoH JlamsToHA.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Yucrio crerenei CBOOOIbI MOJIEKYJTBL.
BuyTpennsisi seprusi.
Teopema o paBHOpacIpeIeNIeHNH SHEPTHH MO CTETIEHSIM CBOOOIBL.
PabGorarasa.
IlepBoe Haua10 TEPMOAVHAMUKH.
TeroeMKoCTb (yenbHas, MOJISIpHAs).
IlepBoe Hauaso TEpPMOMHAMUKH B IPUMEHEHUH K M30TEPMHYECKOMY IIPOLIECCY.
[epBoe Hauas1o TEPMOMHAMUKH B IPUMEHEHNH K U300apHOMY IPOLIECCY.
IlepBoe Hauaso TepMOAMHAMUKY B IPUMEHEHHUH K H30XOPHOMY ITPOLIECCY.
Anmabarndeckuii mporiecc. Y papaenue [ lyaccona.

IomurporHslii porecc.

Konnoxeuym 4. Cmamucmuueckan ¢puszuxa. Bmopoe nauano mepmoounamuku. Inmponus

CoNoR~WNE

PR RRRRER e
~No o~ WNEFEO

ITonsiTHE BEPOSITHOCTH U CPETHEW BEJINYUHBI.

@DyHKIMS pacIpeesICHUs CIIy4aliHON BEIMYMHBI, €€ CMBICI, YCIIOBUE HOPMUPOBKH.
Pacnpenenenue Monekys 1o npoeKUusiM CKOPOCTEN.

Pacnipenenenne MoJieKyI1 1o MOJYJIK0 CKOPOCTH.

Haubonee BeposiTHast CKOPOCTh U €€ CMBICI.

CpenHsisi CKOPOCTb U €€ CMBICIL.

CpennexBagpaTu4Hasi CKOPOCTb U €€ CMBICIL.

Pacnpenenenune bonpnmana.

bapomerpuueckas popmyia.

. CTaTucTU4eCKui BeC MaKPOCOCTOSHUSA.

. O6patuMbie U HEOOPATUMBIE TTPOIECCHI.

. Bropoe Hauano repmonnnamuku. @opmynnposku Knaysuyca u KenbBuna.

. DHTpOMUs CUCTEMBI U €€ cBolcTBa. Teopema HepHcra.

. I3MeHeHune 3HTpONMHU B TEIJIOBBIX MPOLECCaX.

. Huknuueckwuii npouecc. KoadduumeHt noneznoro 1eHCTBUS TEITOBOW MaIIUHbI
. Hukn Kapno. Teopema Kapno.

. Cratuctuueckuit cmpica s3HTponuu. @opmyina boapiimMana.

Konnoxeuym 5. Inekmpocmamuxa. Illocmosannwiii mox

HBoo~NosokwdE

0.
. DIEKTPOEMKOCTh YeTMHEHHOTO TIPOBO/THUKA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

DIEeKTPUIECKHIA 3apsi/l,

DIIEKTPOCTATYECKOE TIOJIE.

3axon Kyrona.

HarpspKkeHHOCTB 2JIEKTPOCTaTUUECKOTO TIOJIAL.

[ TpyHIMIT CYTIEpIIO3ULIMY VTS HATPSDKEHHOCTU MIEKTPOCTATUYECKIX TTOJIEH.
Teopema ["aycca U1t 2IIEKTpOCTaTUYECKOTO TIOJIA.

T oTeHma 2JIEKTpOCTaTUYECKOTO TIOJIL.

I IpyHIWI CYnepo3ULIvHY IS IOTEHIMANA.

Pabora nno nepemMertieHuto 3apsizia B 37€KTPOCTATHYECKOM ITOJIE.

CBs13b MEXK Ty HAPSDKEHHOCTBEO M TIOTEHIIUATIOM.

Konnencarop.

DNEKTPOEMKOCTb IITOCKOT0, CHEPIIECKOTO 1 IFITMHIPHIECKOT0 KOHIGHCATOpa.
CoenuHeHne KOHIEHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHZICHCATOPA.

Onekrpuyeckuii Tok. Cria Toka.

3akon OMa B HHTETpTHLHOM (hopMe.

OIEKTPUYECKOE HAIIPSHKEHKE.

ConpoTHBIIEHHE IPOBOTHUKA.

CoenvHeHre COMPOTURIICHHIA.

[TnotHOCTH TOKA. 3aKoH OMa B i depeHI abHOI (hopme.



22.
23.
24.
25.

Croponnue crbl JJIC.

3akon Oma Jy1s1 HEOTHOPOTHOT'O yJacTKa LETIH.

[TpaBuna Kupxroda mist pacuera pa3BeTBICHHBIX LICTICH.

Pabota 1 MOIITHOCTB 31eKTprYecKoro Toka. 3akoH J[xoyss-JleHra.

Konnoxeuym 6. Maznummnoe none. Ilepemennslii mok

CoNoR~wWNE
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NRPOOOMNOURWNRPRPOOW®OM~NODUDMWNEREO

HMcTouyHMKM MariuTHOT'O TI0JIS.

Wuaykuust MarHuTHOrO noJjisi. EAuHuIb u3mMepeHus.
HaHpH)KeHHOCTb MAar"HuTHOI'O I10JId. EIII/IHI/ILIBI HU3MCPCHHUA.
CunoBble IMHUU MarHUTHOTO MOJIs (JIMHUY MarHUTHOW MHIAYKIIUHN).
3akon-buo-Casapa.

[TpuHLIMI CYyNIEPIO3UIIMYA MATHUTHOTO MOJIS.

[ToTok BekTOpa MHAYKIIMA MAarHUTHOT'O MOJISI.

Teopema ["aycca mJjist MArHUTHOTO MOJIA.

[Hupkynsust BEKTOpa HHIYKIIUU MATHUTHOTO TOJIS.

. Teopema 0 UMPKYJISLMHA BEKTOPA UHIYKIIMM MAarHUTHOTO TOJIS.

. Cuna Jlopenua. [IpaBuio onpeneneHus ee HapaBICHUS.

. Cuna Amniepa. [IpaBuiio onpeneneHus ee HampaBJICHHUS.

. MarnutHoe nosze B BemecTse. HaMarHM4eHHOCTb.

. MaruuTtHas NpOHULIAEMOCTb BELLIECTBA.

. 3aKoH anekTpomMarHuTHoU unaykunu ®apazes. [Ipasuiio Jlenna.
. SIBIIeHNEe CaMOMHAYKLIUU.

. IHAYKTUBHOCTS.

. MarauTtHas 3Heprusi KOHTypa ¢ TOKOM. DHEPIUs MarHUTHOT'O TOJIS.
. IlepeMeHHBIH TOK.

. PeakTuBHOE conpoTuBieHnEe (MHAYKTUBHOE U EMKOCTHOE).

. Umnenanc (MoJIHOE COMPOTUBIIEHUE).

. Jle¥cTByIOLIME 3HAUYEHUS TOKA U HAPSYKEHUS.

. MomHocCTh, BhIICIISIEMAas B LIENU IEPEMEHHOTO TOKA.

. Tox cmenienus. [IM0THOCTh TOKa CMEILIEHUS.

. YpaBHeHMs MakcBesu1a B MHTErpaJibHOU opme.

. YpaBHenust Makcseiia B iuddepeHuunansHoii popme.

. DNEeKTpOMarHUTHbHIE BOJIHBI. Y paBHEHUSI MakcBelia Ui SJIEKTPOMarHuTHBIX BOJIH.
. CKopoOCTb pacnpocTpaHEHUsI AIEKTPOMAarHUTHBIX BOJIH.

. DHeprus IeKTPOMArHUTHON BOJIHBI.

. Bexrop IloitnTHHrA.

. IMITyJ1bC 271€EKTPOMarHMTHOM BOJIHBI.

. JlaByieHnE 2JEKTPOMAarHUTHOM BOJIHBI.

Konnokeuym 7. Bonnosas onmuxa

1.

Noabkown

KpuBasi oTHOCUTEIBHON CIIEKTPATIbHOM YYBCTBUTEIBHOCTU (KpHBas BUAHOCTH). JnamazoH
ONITUYECKOT0 JEKTPOMArHUTHOTO U3Ty4YeHHUs (B HaHOMeTpax U B 'm).

AOCOIOTHBIN MOKa3aTeb npeaomiieHns. OnTudeckast INOTHOCTh CPEIbI.

Yto Ha3bIBAETCS HHTEHCUBHOCTBIO BOJIHBI?

3akoHbI reomeTpudeckor onTuku. [Ipunuun depma.

Yro Ha3pIBaeTCs KOT€pEHTHOCTHIO? J[TMHA M IMpUHA KOTEPEHTHOCTH.

Yro takoe uHTepheperuus BoH? OCHOBHOW NPUHLUI HHTEPHEPEHIIMOHHBIX CXEM.
VYcnoBust HaOMOJEHUS MAKCUMYMOB U MUHUMYMOB TPU MHTEP(EPEHIIUU OT IBYX TOUEUHBIX
HCTOYHUKOB.

Mertoap! HabmoaeHus uHTepdepermu: meroa KOura, dunpusma @penens, Ouzepkana
®penens, oununH3a buite, 3epkano Jhnoiiaa.

YcnoBust HaOMIOACHNS MAKCUMYMOB 1 MUHUMYMOB IIPU UHTEP(EPEHIINN B TOHKUX IJICHKAX.
ITonockl paBHOTO HAaKJIOHA M TIOJIOCH! paBHOW TomMHbL. Konbsiia HeroToHa.



10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

21.

22.
23.

Uro naseiBaercs nudpakiueit BoH? [Ipunnun [rolirenca.

[Tpuniun I'tolirenca-®penens. 3oab1 Openerns.

Judpakuus Openenst Ha KPyrioM OTBEPCTHH U IUCKE.

Hudpakmus @payHrodepa Ha menn 1 AudpakIMOHHON pelieTKe.

JudpaxiroHHas pemeTka 1 ee CieKTpalIbHbIe XapaKTePUCTUKHU (JUCTIEPCHS U pa3pelIaronas
CITIOCOOHOCTB ).

CaetoBoil BekTOp. UeM oTiIM4aeTcs eCTECTBEHHBIN CBET OT MOJIIPU30BAHHOTO?

Yro Takoe nosisspusanus ceeta? Busibl noaspuszanum cBera.

UYro Takoe noJsipu3aTop, €ro ONTUYECKas 0Ch, INIOCKOCTh IIponyckas nossipuzaropa? Kakosa
MHTEHCHUBHOCTh CBETA BBILIEJIIET0 W3 IOJISPU3ATOPa MO CPABHEHUIO C MHTEHCHUBHOCTBIO
[13/1AF0IIIEr0 HAa HETO €CTECTBEHHOIO cBeTa’?

YactruHO noJisipu30BaHHbIN cBET. CTENEHb MOISPU3ALNU CBETA.

Urto Ttakoe ananuzarop? 3akon Mastoca.

[Tonstpu3zanus cBeTa Ipy OTPAXKEHUU U IPETOMIICHUH HA TPAHUIIE ABYX IUAJIEKTPUKOB. 3aKOH
bprocrepa.

JBoiinoe myuenpenomienne. OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN JTy4uu. [10m0KUTENbHBIN
Y OTPULIATEIbHBIN KPUCTAILIIBL.

[Tonstpusanmonnsie npusMsl. [Ipu3sma Hukoons.

Bpamienue miockocTd MoJspu3alvy. YTOJI MOBOPOTA IJIOCKOCTH MOJSPU3ALMHM YUCTHIMU
ONTUYECKU aKTUBHBIMH CPEIAMHU U PaCTBOPAMU ONTUYECKU aKTUBHBIX BELIECTB.

Konnokeuym 8. Keanmosas onmuka

1.

H©oo~NO AW

12.

13.
14.
15.

0.

TemioBoe M3JIyueHUE U €ro OCHOBHBIE XapaKTEPUCTUKU (3HEPreTUYeCcKasi CBETUMOCTD,
CHEKTpalibHas TUIOTHOCTh YHEPTeTUYECKON CBETUMOCTH, MOTJIOLIATeNbHAsL CTIOCOOHOCTb ).
Urto Ha3pBaeTcs abCcoOTHO YepHbIM TeloM (AYT), cepbiM TeoM, aOCOFOTHO OEITbIM
tenom? Monens AYT.

3axoH Kupxroda 111 TErI0BOro U3Iy4eHus.

3akoH Credana-boabimana. 'paHuiibl €ro NPUMEHUMOCTH.

3akoH cMeleHus Buna.

®opmyna Penes-/[)xunca u nonsatue 06 ynapTpaduoiaeToBoi katacTpode.

['unoresa u popmyna [Tnanka. Ces3b popmynsl [1naHka ¢ 3akoHaMU TETIJIOBOTO U3TyUYEHUSI.
Uro takoe poTorddeKT (BHEMIHNM, BHYTPEHHUH, BEHTUIIbHBIN)?

BonbsramnepHnas xapakrepuctuka (OTO31EMEHTA.

3akoHbI BHemHero hotorddexTa (3akoHs! CTONETOBA).

['unotesa DifHIITEelHA 1 €T0 YpaBHEHHUE Ji71s1 BHEIIHETO (oTodPdekra. Kak ¢ momoIbio 3Toro
ypaBHEHMsI OOBACHSIOTCS 3aKOHBI (oTod(hPexra?

Uto Takoe mHOorodoToHHBIN (hoTodPdext? Kak 3anuceiBaercs ypaBHeHWe DUHINTEHHA IS
atoro otordpdexra?

DHeprus, Macca, UMIyJabc poToHa. /laBieHne cBeTa ¢ TOUYKH 3pEHUS] KBAaHTOBOW ONTHKH.
D¢ddext Komnrona u ero reopus.

KopryckynsspHO-BOTHOBasi JIBOMCTBEHHOCTh CBeTa (SBICHHS, NPUBOIAIINE K TaKOMY
IPEeACTaBICHUIO, U (HOPMYIIBI, CBA3BIBAIOIIME KOPITYCKYIISIPHBIE U BOJTHOBBIE XapaKTEPUCTUKU
cBeTa)

Konnoxeuym 9. Teopusa bopa. Inemenmut Keanmoeoi Mexanuxku

1.
2.

Nooabkow

CriexkTpanbHble cepuu aroma Bojopoja. O6o6menHas popmyia baasmepa.

Mopenu atomoB Tomcona u Pesepdopna. Dxcniepument Pezepdopaa mo paccesauto anbdha
YaCTHUIl TOHKOU (DOJIBTOM.

Mognens atoma bopa. [Toctynarst bopa.

CriekTp BOIOpOIOTIOAOOHBIX aTOMOB COTTIacCHO Teopuu bopa.

OneiT @panka u I'epna.

Henocratku Teopuu bopa.

I'unoresa e bpoilsid U ee HKCIIEpUMEHTAIbHBIE [IOATBEPKICHMUS.



8. CootHomeHnus HeonpeaeneHHocTel [ eiizenbepra.

9. BomnnoBas ¢pyHKIHs 1 ee cMbIci. CBOWMCTBa BOJHOBON ()YHKIIUH.

10. BpemenHOe u cranmoHapHoe ypaBaenue llIpénunrepa.

11. Ilpumenenue ypaBHeHus LlIpénnunrepa Kk 0THOMEPHOMY JIBUKEHUIO CBOOOHOMN YaCTHUIIBI.

12. Yactuna B OJHOMEPHOW MPSMOYTOJIBHOW MOTEHIIMAIBHON siMe ¢ OECKOHEYHO BBICOKUMU
CTCHKaMHU.

13. TorenumanesHseiii 6apbep. TyHHenpHBIN 3P dekT. HanbapbepHoe oTpakeHue.

14. Vpasuenue llpéaunrepa 1ist atoma BOAOPOJA U €r0 pelIeHHeE.

15. Cnun snexrpona. OnbiT lTepna u ['epnaxa.

16. KsantoBble uncna. [lpunnun [aynu. Pactipenenenue 31eKTpoHOB 10 000710YKaM

17. IlpaBuna or6opa. Cxema mepexo10B JIEKTPOHA B aTOME C YUE€TOM IpaBuiI 0TOOpa.

Konnokeuym 10. foepnan guzuxa

1. Kakue yactuibl BXOJAT B cocTaB sifjpa aroma? [lepeunciure xapakKTepUCTHKU STUX YACTHII.
Kak MOXHO BBIYUCIUTH pa3Mep sipa?

2. Kak cuMBONIHMUYECKH 3alHCHIBAETCS SAPO aToMa KaKoro-mubo XMMHUYECKOro aneMeHTa? Uto
Ha3bIBACTCSI MACCOBBIM M 3apsAfoBbIM umciamu? Kakue sapa Ha3bIBAIOTCS W30TONAMH,
n3o0apamu, H30TOHAMU?

3. Kakme cwibl yaepxkuBaloT HYKIOHBI B supe? Ilepeuucnure ux cBoiictBa. Onummre
KBAHTOBBII MEXaHU3M B3aUMOJCHCTBHS HYKJIOHOB B SiIpe.

4. Kanenbnas u ob6osouyeunas mozenu snpa. llepeuucnure ux ocoOeHHOCTH. OOBACHHUTE
MOHSTHS «MarnyecKue Yucaay U «Maruueckue sapar.

5. UYro Takoe nmedeKT Macchl, YHEPTUs CBA3M W yIenbHas >Heprus cesa3u? Kakas BenmuumHa
XapaKTepU3yeT YCTOWYUBOCTD sifiep? 3aBUCUMOCTh YAEIbHON SHEPruu CBSI3M OT MAacCOBOTO
qHca.

6. Uto Ha3bIBaeTCs paAroaKTUBHOCTHIO? EcTecTBEeHHas M MCKYCCTBEHHAs PaJlOaKTUBHOCTH?
3aK0OH paJIMOaKTHBHOTO pacraja. AKTUBHOCTh PAJIMOAKTHBHOTO BEIIECTBA.

7. Anbda-pacnan. Kakum s¢ppexrom oObscHsIeTcsa BbuleT anbda-dyacTuubl u3 sapa? Ilpasuna
cMelIeHus1. 3aKOHBI COXpaHeHus mpu pacnazae. Uto Takoe mpoler anbga-4acTuilbl?

8. Bera-pacman, ero Buapl. Kakue mporeccsl IpOUCXOAAT B siipe mipu Oeta-pacmane? [Ipasuia
CMeIleHHs. 3aKOHBI COXPAaHEeHHUs TIPU pacraie.

9. Tamma-uzmydeHue, ero cBoicTBa. KakoB MexaHU3M HCITyCKaHUs raMMa-KBaHTOB SAPOM (Ha
OCHOBaHMM Kakoi wMojenu snpa)? Kakum sBisieTcs TaMMma-CrieKTp paJuoaKTHBHOTO
AIIEMEHTA — CIUIOIIHBIM WM JTMHEWYaThIM — U TToUeMy?

10. 3akoH MOTJIOUICHUST TaMMa-U3ITydeHHs BemecTBoM. ONHIINTE TPOIEcChl B3aUMOJICHCTBUS
raMMa-u3JIydeHus: ¢ BeuiecTBoM: (oTod(pdeKT, KOMITOHOBCKOE paccesHue, oOpa3oBaHHE
3IEKTPOHHO-TIO3UTPOHHBIX AP, siAepHBINA (HOTOIPEKT.

11. Yrto Takoe snepHas peakuus? YpaBHEHHE SJIEPHOM peakUUu. DHEPreTUYECKHH BBIXO[
SIEPHON peaknu. 3aKOHBI COXPAHEHUS MPH SIEPHBIX PEaKIUsX.

12. Yto Takoe uenHas peakuus neneHus? Ilpuseaure mpumep. [IpuHIMIB paboOTh! SIEPHOTO
peakTopa 1 aTOMHOI OOMOBI.

13. TepmosinepHas peakuus. OCHOBHBIE ITyTH CHHTE3a sJIep BoJopoaa B siapa renus. [Ipunmun
PabOTHI TEPMOSIEPHOTO PEAKTOPA U BOAOPOTHOM OOMOBI.

IIpumepHbIe BapHaHThI KOHTPOJIbHBIX padoT (KP)
KP Nel «Mexanuxa»

1. TIpsIMOTHHERHOE ABHYKEHHE MaTePHATLHON TOUKH ONMCHIBACTCS ypaBHEHHeM x = 3 - 4% +
2t° (m). YeMy paBHA CpPEIHSS CKOPOCTh JABIDKCHHS TOUKH OT HAYAIBHOTO MOMEHTA IO MOMEHTA
BpemeHu t = 3 ¢?

2. Crepxenb Maccoi 1 Kr u nnuHON 1 M MOKeT BpalaTbCsi OTHOCUTENBHO CBOETO LIeHTpa. B
Kpall cTepkHs momamaer nyias Maccod 10 1, mgBwkymascs co ckopocteio 100 wm/c
NEePIEHINKYIISIPHO CTEP)KHIO, U 3aCTpeBacT B HeM. UeMy paBeH CyMMapHBIi MOMEHT MMITYJIbCa



CTEpIKHS U MyJIM OTHOCUTENILHO OCHU BpPALIEHHS cpasy XkKe rocie yaapa?

3. Tonkuit 00pyd paguycom R = 50 cM mojiBenIeH Ha BOUTHIN B CTEHY I'BO3/Ib U KOJICOJIETCS B
IUIOCKOCTH, THapajiesibHoi crene. OmnpenenuTs nepuoj 7 ManbIX 3aTyXaloUMX KoJeOaHHit
00pyua, eciu ko3 dunueHt 3aryxanus = 0,9 ch

4. [Tpeanonoxum, 4T0 Mbl MOKEM U3MEPHUTD JTHHY CTepxHs ¢ TOUHOCTHIO Al=0,1 Mmxm. [Tpu
KaKoW OTHOCHUTEIBHOW CKOPOCTH [BYX MHEPIUAIbHBIX CHCTEM OTCUYeTa MOXXHO ObLIO ObI
OOHAPYXUTh PEISTUBUCTCKOEC COKPALICHUE JUTMHBI CTEPXKHS, COOCTBEHHAas JjuHa ly KoTOporo

paBHa 1 m?

KP No2 «Monexynspuas ¢pusuxa u mepmoOuHaMuKa»

1. B cocyne ¢ moaBMKHBIM OPITHEM HAXOIUTCS YIIICKUCIbIH ra3. ['a3 cxxamu
a7nabaTuvyecky, yMEHBIINB ero 00beM B 2 pa3a. Bo CKOJIBKO pa3 yBeIMYHUIIOCH JaBlICHUE
rasa.

2. Pa3HOCTb yIembHBIX TEIIOEMKOCTEH (cp - ¢y) HEKOTOPOTO JIBYXaTOMHOTO

raza pasHa 260 JDx/(xr-K). Haiitm momsipHyto Maccy M Ta3a W €ro yJelbHbIC
TEIUIOEMKOCTH Cy U Cp.

3. 4 Mons WHICATBbHOIO OJHOATOMHOIO Ta3a W30XOPUYECKU OXJIAJWIIH,
YMEHBIIMB JIaBjeHHEe B 2 pa3a. 3areM ra3 u300apuyecku Harpeiau 10 HepBOHAYaIbHOM
temneparypbl. Hapucyiite rpaduk npouecca. Haiinute mM3MeHeHHE SHTPONUH 32 BECh

mporiecc.

4. B pesynerare kpyroBoro mporiecca raz cosepuiwi padory 4=1 Jx u
nepeaa OXJaIUuTeN0 KoaudecTBo TertoTel Q2=4,2 JIx. Onpenenuth Tepmudeckuid KIT/]
1 UK.

KP Ne3 «Dnexmpuuecmeo u macHemusmy»

1. [To OeckOHEYHO MJIMHHOMY NPSIMOMY TIPOBOAY TEYET MOCTOSHHBIHI
anextpuyeckuii Tok | = 100 A. Ha paccrostHuu r =1 M OT Hero pacnosokeHa pamMKa B BUJIE
KBajpara co ctopoHoit a = (0,1 M, KoTopas JIeKUT B OJTHOM TJIOCKOCTH C PpoBOoAOM. Uemy
paBeH NOTOK MarHUTHOW MHAYKIMH Yepe3 ATy PaMKy?

2. [Tpu yBenuueHuu B 2 pa3a CUIIbl TOKA B KaTYIIKE, €€ SHEPTUs BO3pociia Ha
AE = 6 Jlx. Haiitu HayalbHOE 3HAYE€HHUE YHEPTUU KaTYILIKH.
3. Nmeetcst OecKOHEUHO NIMHHAS MpsMas HUTb, 3apsyKEHHas paBHOMEPHO C

nuHeHo! oTHocThIo T = 0,2 MkKi/M. OnpeaenuTs pa3HOCTh MOTEHIIHAIOB ABYX TOUYEK
MOJIsI, YAQJICHHBIX OT HUTU Ha 1 =3 cM U I = 6 CM.

4. Yactuna c¢ 3apsaom = 1 vKun, mpormnenmas yCKOPSIOIIYIO pPa3HOCTb
noteHmanoB U = 200 kB, aBMXeTCsS B OJHOPOJHOM MAarHHUTHOM IIOJIE€ TIO OKPYKHOCTH
paauycoM R =1 mM. Haiitu cuny F, neficTByOIIy0 Ha 94acTUILy CO CTOPOHBI MATHUTHOTO
TOJISI.

KP Ned «Bonnosas onmukay

1. Ha nytu cBeTOBOI BOJHBI, UAYLIEH B BO3AYyXE, MOCTABWIN CTEKIISTHHYIO
IUIACTUHKY ToMmMHON h=1 MMm. Ha CKOJIBKO M3MEHMTCSI ONTHUYECKas JJIMHA IYTH, €CIIH
BOJTHA TAJaeT Ha IUTACTUHKY HOPMaJIbHO.

2. Ha ycranoBke st HaOmoneHust koner, HpioToHa ObUT HM3MEpEH B
OTpaKEHHOM CBETE pajnyc TpeThero reMHoro koibiia (k=3). Koraa mpocTpancTBO Mex 1y
TUIOCKOTIApAJUIEIbHOM MIACTUHOW W JIMH30M 3alOIHWINA KHUJKOCTBIO, TO TOT XK€ pajnyc
CTaJI0O MMETh KOJBIO C HOMEPOM, Ha eAuHuly OosbmmuM. OmnpenenuTts MOKa3aTesb
NPEJIOMIICHUS /1 )KUJKOCTH.

3. OnpenenuTts yriioByro AUcIepcuio Dy MU pakimOHHON PEIIeTKH AT yIiia
mudpakuuu ¢==30° u aauHbl BoaHbl A=600 HM. OTBeT BbhIpa3uTh B eqununax CU u B



MUHYTaX Ha HAHOMETD.

4. [TnacTuHKY KBapia TOJIMMHOW O1=2 MM, BBIPE3aHHYIO IEPIICHIUKYIISPHO
ONTHYECKOM OCH, TIOMECTWIM MEXIYy NapajuIeJIbHbIMU HUKOJISMH, B pE3yJbTaTe 4Yero
IUIOCKOCTb TIOJISIPU3ALMK CBETa IMOBEPHYIAach Ha yrou @ =53°. Onpenenuts TONMUHY 0o
IUJIACTUHKH, IIPY KOTOPOM JAHHBIA MOHOXPOMATHMYECKUN CBET HE IIPOXOAMUT 4Yepe3
aHaJIN3aTop.

KP No5 «Keanmosas onmuxkay

1. Onpenenuts Temmeparypy 1, Tpu KOTOPOH »Heprerudeckas CBETUMOCTH R,
gepHOro Tena pasHa 10 kBr/M’ .

2. MakcumanbHasi CKOPOCTb Vimax (POTOIEKTPOHOB, BRIJIECTAIONINX U3 METAILIA
npu o0iryueHun ero y-¢poroHamu, pasHa 291 Mwm/c. OnpenenuTs SHEPTHIO € Y-(OTOHOB.

3. PeHTreHoBCKOE W3IyYCHHME JUTMHOW BOJHBI A =55,8 1M paccenBaeTcs IUTUTKOU
rpadura (KoMOToH-3PdexT). OnpenenuTs JIMHY BOJTHBI A’ CBETA, paCCETHHOTO TOA yrioMm 6=60°
K HaIlpaBIIEHHUIO T3 IAI0IIETO MTyJKa CBETa.

4, Onpenenuth TOBEPXHOCTHYIO IUIOTHOCTh | TOTOKa »SHEprum W3MydeHHUs,
MaalonIero Ha 3epKalIbHYI0 MOBEPXHOCTh, €CIIM CBETOBOE JIABJIICHHUE p MPH MEPICHIUKYIIPHOM
najgeHuu Jrydei pasao 10 mxIla.

KP N6 «Teopusi bopa. Dnemenmui K6aHMOBOU MEXAHUKUY

1. Ha ocHoBe Teopun atomMa bopa BRIMMCIHTH paguyChl I; U I's BTOPOH U TpeTheH
OpOUT B aTOME BOJIOPOJIA.

2. Onpenenuts AMTUHY BOJHEI /e bpoiist A XapakTepu3yoIIyo BOITHOBBIE CBOWCTBA
AIIEKTPOHA, €CITU ero CKOopocTh V =1 Mm/c. CaenaTh Tako# ke TOJCYEeT IS IIPOTOHA.

3. Hcnonp3yst cooTHOIIEHHE HEOMPEAEeNEeHHOCTEN ISl KOOPAMHATBI U WMITyJIbca
HalTH BBIPAKEHHUE, NIO3BOJISIONIEE OLEHUTh MUHUMAJIbHYIO KMHETHYECKYIO SHEPTHIO AIIEKTPOHA,
HAXOJSIIErocsl B OJHOMEPHOW OECKOHEYHO TITyOOKON MOTEHITMALHON IME IMTUPHHOM L.

4. YacTuiia B MOTEHIUAIBHOM SIMUKE MIMPUHON | Haxomutcs B BO30YXICHHOM
cocrostanu (n = 2). Onpenenuts, B Kakux Toukax uHTepBaia (0 < X < |) IiioTHOCTh BEPOSTHOCTH
2
[w2(X)]" HaxoxIEHMS YaCcTHIIBI MAaKCHMaIbHA ¥ MHUHUMAJTbHA.

KP Ne7 «Aoepuas gpuzuxa»

1. Kakoga BepositHocTs W TOr0, 4TO JaHHBIM aTOM B H30TOIE PaJANOAKTUBHOIO HOza
131y pacrajaeTcs B TeUCHUE OJIMKANIICH CEKYHIbI?

2. Onpexpenuts Maccy M, HEUTPAIBLHOTO aTOMa, €CJIU SAPO 3TOTO aTOMA COCTOUT U3
TpeX MPOTOHOB U ABYX HEUTPOHOB U 3HEprusd cBs3u E, anpa pasHa 26,3 M»aB.

3. Snpa-u306apsr H® u He® cocTosT M3 0MHAKOBOrO YMClia 4acTHIl (HYKIOHOB).
OpnuHaKoBHI T Y HUX 3Hepruu cBsa3n? Kakoe u3 aTux saep Oonee ycTonunBo?

4, OrnpeaennuTh SHEPTHIO PEAKITHH 7Li+p—>24He, €CJIM SHEPTUU CBSI3U Ha OJIUH

HYKIIOH B szpax 'Li n *He pasnst 5,60 i 7,06 MaB.



Ipunoxenne 2

7 OHEHO‘IHbIe cpeacrea Jjd MMPOBEACHUSA l'[pOMe)KyTO‘IHOﬁ arTrecranmmn

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqemm H OICHOYHBIC CpeACTBaA 1JIsl IPOBCACHUA l'[pOMQ)KyTO'lHOi;I aTTeCrTalum:

CTpyKTYypHBIit
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE CpeacTBa

OIIK-3 Cnocoben IIPUMCHATDb COOTBCTCTBYIOH_II/II‘/‘I @HSHKO'M&TGM&TH‘IGCKHIZ alrrapar, MCTOJAbI aHaJInu3a U MOJACIUPOBAHUSA, TCOPECTUUCCKOI'O U
SKCHICPUMCHTAJIIBHOT'O UCCJIICAOBAHUS TP PCIICHUN HpO(beCCI/IOHaJII)HI)IX 3aaa4

OIlK-3.1 Ucnonb3yet METO/IbI aHanan3a u
MO/ICIUPOBaHHS npu pelIeHnn
npoeCcCHOHANIBHBIX 33/1a4, MOJICTUPOBAHUH
Y [IPOCKTHPOBAHUH YHEPIrOCHCTEM

OIIK-3.2 CriocobeH TpPUMEHSTh COOTBETCTBYIOIINN

¢u3MKo-MaTeMaTUYECKUH  ammapar  IpH
TEOPETUUYECKOM U DKCIEPUMEHTaIbHOM
UCCIICJOBAHUH B penieHnn 3a1a4

sHEeprocOepexeHus

Hepeueub meopemudecCKux 60npoco6 K IK3ameny.:

1.

wmn

oo

o

10.
11.

12.

13.
14.

MarepuanbHas Touka. Cuctema orcuera. Tpaekropus, AJMHA IIyTH, BEKTOP
nepemenieHusi. CKOpocTh.

Y cKOpeHHe U ero COCTaBIISIIOIIME. YTIIOBask CKOPOCTh U YTIIOBOE YCKOPEHHUE.
3akonbl HeroToHa. 3ak0oH coxpaneHnus umitynbca. Llentp macc.

MomeHT wuHepuuu. MOMEHT CHiIbl. YpaBHEHUE [MHAMUKH BpalaTeIbHOIO
JBUKEHMSI TBEPAOTo Tesa. MOMEHT UMITyJIbCa U 3aKOH €0 COXPaHEHHUS.

OHeprus, pabora, MOIIHOCTh. KMHeTHUeCKas M MOTEHIMaIbHAasl SHEPI U

3aKoH coxpaHeHUs dHeprun. Kunernueckas sHeprus BpaleHusl.

I"apmoHuyeckue kojaeOaHus U X XapaKTepPUCTHKH. ['apMOHNYECKUH OCHMILIATOP.
[IpyxuHHBIN, GPU3NYECKUN U MATEMAaTUYECKUI MasSTHUKH.

3aTryxarollue U BbIHYK/IeHHbIE KOJIeOaHMs.

Bonnoseie npouiecchl. [IpononpHbIe U TTOTIEpeYHbIE BOJIHBL. Y paBHEHUE Oeryiei
BOJIHBI. BosTHOBOE ypaBHEHUE. 3BYKOBBIE BOJIHBI.

[TapameTpsl COCTOSIHUS TEPMOAMHAMHYECKON CHCTEMBL. 3aKOHBI UAEATLHOTO ra3a.
VYpaBHenne Menpaeneesa-Knaneiipona. OcHoBHoe ypaBHeHue MKT. 3akon
MakcBesuia o pacipeielIeHny MOJIEKYJ HAEATbHOT0 ra3a o CKOPOCTSIM.
Pacnipenenenne bonpumana. CpegHee 4nuciao CTOJIKHOBEHMM M CPEIHSAS JUIMHA
cBoOOHOrO IIpodera. SIBneHus nepeHoca.

Yucno creneneit cBobobl. [lepBoe Havano TepMoJMHAMUKHU. TemI0eMKOCTb.
[IpumeHneHue nepBoOro Havana TEPMOIUHAMUKH K U30MpolieccaM. AnadaTHueckuii
U TIOJIMTPOIHBIN IPOLECCHI.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Inanupyemble pe3ynbTaThl 00yUeHHUs

O1eHOYHEIE CpeacTBa

15.
16.
17.

18.

19.

20.
21.
22.
23.

24,

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

Kpyrosoii mpouecc (1uki). O6paTumbie 1 HEOOpATUMBIE IPOIECCHI.

Outponus. Bropoe Hauano tepmoannamuku. [ukn Kapho.

DIIEKTPUYECKUH 3apsJl. 3aKOH COXPAHEHUS JIEKTPUUYECKOTo 3apsaa. 3akoH Kynona.
HanpspkeHHOCTh  3nekTpocTaTHueckoro  moisii.  IlpuHnunm — cynepno3unuu
INEKTPOCTATUYECKUX TOJIEH.

Teopema l'aycca TSt 3JIEKTPOCTATHYECKOTO OJISL. [Torenman
NEKTpOCTaTHYeCKOro  nosid.  CBA3p  HANpsDKEHHOCTM M NOTEHIMAJa
ANEKTPOCTATUYECKOTO MOJISL.

Tunsl puanektpukoB. HanpsbkeHHOCTh moss B audiiekTpuke. [IpoBogHuku B
ANEKTPUYECKOM II0JIE.

OneKTpruyecKas EMKOCTh YEIMHEHHOI0 IPOBOAHUKA. KoHieHcaTOpBI.

Cuia u riotHOCTh ToKa. Ctoponuue cuibl. DJIC u HanpsKeHue.

3axon Oma. ConpoTHBIIEHNE IPOBOTHUKOB.

PabGora m wmommuocTh TOKa. 3akoH JDxoymns-Jlenma. IlpaBuna Kupxroda mms
Pa3BETBIECHHON LIEMN.

IlepeMeHHBII TOK Ha y4acTKe LENM, COJEpXKAIIEM pPE3UCTOpP, KaTyIIKy
MHIYKTUBHOCTH M KOHJEHcAaTop. MOIIHOCTb, BbAENsAEMAs B LENH IEPEMEHHOIO
TOKa.

MarsuTHOE 0JIE U €ro XapakTepucTUku. 3akoH buo-Casapa-Jlannaca.

3akoH Ammnepa. [leficTBUE MarHMTHOTO IOJIA Ha JABIKYIIMKCA 3apsi. SIBieHue
AJIEKTPOMAarHUTHON MHAYKIMK. 3aKoH Papaes.

WNunykruBHOCTh KOHTYpa. CaMOMHYKIUS. DHEPIHsl MArHUTHOT'O TTOJISL.

B3aumnas unaykius. TpancdopmaTopsl.

Toxk cMmemenns. YpaBHeHuss Makcsesua.

ONEeKTpOMarHuTHas BOJIHA M €€ CBOMCTBA. DHEPrusi, UMIYJIbC U JaBJICHHE
3JIEKTPOMATrHUTHOMN BOJIHBI.

Juamarnetuku. [lapamarnernku. @eppoMarHeTukH.

OcHoBHbI€ 3aKOHBI ONITUKU. [1osTHOE OTpaXkeHue.

Tonkue nun3b1. 300paskeHue IPeMETOB € TOMOIIBIO JIHH3.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. IHTEepdepeHus cera.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.

48.
49.

50.

51.

52.

53.

Metoasl HaOmoaeHus untepdepenHuu ceera. MHTepdepeHnys cBera B TOHKUX
IJICHKAX.

[Tpuniun INolirenca-®penens. 3oHb1 OpeHerns.

Hudpaxius Openens Ha KPyTIOM OTBEPCTHH U JTUCKE.

Judpakuus Opaynrodepa Ha OAHOM IS U HA TU(PPAKITMOHHON PEIIeTKE.
EcrecTBennblii 1 nossipu3oBaHHbIM cBeT. 3akoH bprocTepa.

JIBoiiHOE nmyuenpenoMieHre. Bpalienue niocKoCTH NOIspU3altH.

TemoBoe w3NMydeHWE W €ro XapakTepucTuku. 3akoH Kupxroda. 3akon
Credana-bonbiivana u cmenienus Buna.

Bunsr gorosdpdexra. 3akonsr BHemHero ¢orodddexra. YpaBHeHne DUHIITEHHA
JUTsl BHENTHETO (hoTodddeKTa.

Macca u ummynsc ¢orona. Jlainenue csera. Ddpdext Komnrona. EnuncTBo
KOPITYCKYJISIPHBIX M BOJJHOBBIX CBOMCTB 3JIEKTPOMArHUTHOIO U3JIYUYECHHUS.

Mopemu atoma Tomcona u Pesepdopna. JlmHeivarplii cCiekTp aToMa BOJOpO/a.
CriekTpanbHble CEpUHU aToMa BOJOPO/aA.

[Toctynater bopa. OnbiTel @panka u ['epria. Criektp aroma Bojgopoa mo bopy.
CootHoueHue HeompeneneHHocteil ['eitsenOepra. Bonnosast GyHkims u ee
CTaTUCTUYECKHUI CMBICI.

VYpaBuenue lllpenunrepa. Yactuma B OJHOMEPHOM  MPSAMOYTOJIBHOU
«MOTEHIHAIbHOM IMe» ¢ 0ECKOHEYHO BHICOKUMU CTEHKAMH.

[IpoxoskieHre YaCTUIIbI CKBO3b TOTEHIIMATBbHBIN Oapbep (TyHHENbHBIN AP exT).
CocTosiHHE aTOMa BOJIOPO/ia B KBAaHTOBOM MexaHuke. Y paBHeHue llpénunrepa nst
aTOMa BOJIOPOJA U €r0 PELICHHE.

Pa3mep, coctaB u 3apsn atoMHOTO sipa. MaccoBoe U 3apsiioBoe uucia. Jledekr
MAaccChl U DHEPTHS CBS3HU Apa.

SAnepHsble cuibl, UX cBOMcTBAa. KBaHTOBBINM MEXaHM3M B3aMMOJENCTBYS HYKJIOHOB B
A1pe.

KanenbHas u 060104eyHast MOJIETH sJIpa, UX 0COOEHHOCTH. «Marnudeckue 4ucia» u
«Maru4eckue sapa.

PagnoaxktuBHOCTE. EcTeCTBEHHass M MCKYCCTBEHHAs PaJUOAKTHMBHOCTb. 3aKOH
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PaZMOaKTUBHOIO pacnaia. AKTUBHOCTD PaIMOAKTUBHOTO BEUIECTBA.

54. Anpda-pactian. IlpaBuna cmemenusi. 3aKOHBI COXPAaHEHHUS TMIPU  pacrmaje.
BiaumopeiictBue anbha u3mydyeHus ¢ BEIeCTBOM.

95. bera-pacnaz, ero Bubl. IlpaBuna cmenienus. 3aKOHbI COXPAHEHUsS TIPU pacriaje.
BsaumopeiictBue 0eta U3Iy4eHUs C BEIIECTBOM.

56. l'amma u3myudeHue, ero CBOMCTBa. ['aMMa-CIeKTp paguoaKTHBHOTO JIEMEHTA.
BsaumopeiicTBust raMMa U3ITy4eHUS C BEIIECTBOM.

57. SInepHble peakiMy U UX OCHOBHBIE TUIIBL. Peakius nenenus aapa. Llennas peaxiusi.
TepmosinepHas peakuus.

Ilpumepnvle npakmuueckue 3a0auu 0nsa IK3amMeHa:

1.

OnHopoaHbIl cTepkeHb Maccod M = 0,5 Kr mojaBelIeH Ha TOPU3OHTAIBHON OCH,
MPOXOJIAIICH Yepe3 ero BEpXHH KOHEIN. B TouKy, OTCTOSIIYIO OT ocH Ha 2/3 JIJIMHBI
CTEpIKHS, yAapseTcs MyJsi Maccoi M = 6 T, JeTsIas rOpU30HTAIBFHO CO CKOPOCTHIO Vo
=10®m/c, u 3acTpeBaeT B HeM. OTpeIeTuTh CKOPOCTh HIKHETO KOHIIA CTEPIKHS Cpa3y
rocJe yaapa.

Ha o6on komeca B ¢opme ToHKOro oOpyda maccoit M = 0,4 Kr, KOTOPBI MOXET
BpalaThCsi BOKPYI CBOEH OCH, HAMOTAaH LIHYpP, K KOHIy KOTOPOTO MOJIBEIIEH Ipy3
Maccoit m = 90 r. Ha xakyro BBICOTY OMyCTHTCSl Tpy3 4yepe3 t = 1 ¢ mocie Havaia
JIBU)KEHHSL.

Jlorapudmuueckuii JeKpeMeHT HEKOTOpoil KoseOmomieiics cucremsl A = 0,02
Omnpenenure, BO CKOJIBKO Pa3 YMEHBIIIUTCS SHEPTHUs 3TOU KoJeOaTenbHON CHCTEMBI 32
BpeMs1, COOTBETCTBYIOIIIEE 75 TIOHBIM KOJICOAHHSIM.

B cucreme K' mokoutcst ctepikeHb, coOcTBeHHas anuHa lp koTtoporo paBHa 1 wm.
CrtepkeHb pacmoiOKeH TaK, YTO COCTaBIAET yrol (p=45° ¢ ochio X'. OmnpenenuTs
muny | crepykns u yron ¢ B cucteme K, eciu ckopocts v cuctemsl K' otHocuTensHO K
pasna 0,8 c.

MartepuanpHas Touka Maccoi m = 0,2 Kr coBeplaeT rapMOHUYECKHe KoieOaHus 1o
3akony X = 0,1 cos (nt/2 - m/4) M. HaiiTu MakcuMaibHYIO0 NOTEHLIUATIBHYIO SHEPTHUIO
TOYKHU.
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10.

11.

12.

13.

Ha mony ctout Tenexka B BUJIe ITUHHON JJOCKH, CHAOKEHHOM JIerkumu kojecamu. Ha
OJTHOM KOHIIE JOCKHM CTOMT 4eJloBeK. Macca dermoBeka M = 60 kr, macca mocku = 20
Kkr. C Kakoil CKOpOCTbIO M (OTHOCHUTEIBHO M0JIa) OYAET IBUraThCs TEJIeXkKKa, €Cld
YeJI0BEK MOUET BIOJIb JIOCKH CO CKOPOCTHIO (OTHOCUTEIBHO Tockn) V=1 m/c? Maccoit
KoJsiec mpeHeOpeub. TpeHue Bo BTyJIKaxX HE yUYUTHIBATb.

boek cBaitHoro Mosjorta maccod m;=500 Kr majgaer ¢ HEKOTOPOW BBICOTHI Ha CBAlO
maccoit M,=100 xr. Haitru KIIJT " ynapa Goiika, cumTas yjmap HeyHopyrum.
N3menenneM noTeHIIMAIbHOM SHEPTUH CBAH MPH YTIIYOJICHUH €€ TPEeHEOpeyb.

I'enuit cMemanu ¢ HeusBecTHBIM razoM. Ilokazarens aanabaThl MOJIYyYEHHOUW cMecu
okazazncs paBeH 1,38. CKOJbKO aTOMOB COCTAaBJSIOT MOJIEKYJy HEH3BECTHOTO Tasa
cmecu?

HekoTopoe komuuecTBO Tenus pacHIMpsETCs CHayana aauadaTHYecK, a 3aTeM
nzobapuyecku. Koneunas temmeparypa raza paBHa HadainbHOW. Ilpu anmabatHOM
pacuIMpeHus raz coBepuui padory, pasuyio 4,5 k/[x. Hapucyiite rpaduk nponecca.
Kakoe konnuecTBo TEmI0Thl MOTJIOTHI a3 3a BECh Mpolecc?

Cwmerranu Bosty Maccoit m1=5 kr npu temneparype T1=280 K ¢ Bojoit maccoit mp=8 kr
npu temneparype To=350 K. Haiitu uzmenenue AS sHTponuu, NpoUCXoAsilee Mpu
CMEIINBAHNH.

WneanpHblil IBYXaTOMHBIM ra3, cojaep:Kalluii KOJMYECTBO BellecTBa v=l Moib U
Haxongmuica noa aasieHueM p;=0,1 MIla npu temnepatype T1=300 K, narpeBatot
IIPU TIOCTOSTHHOM 00BeMe /10 naBienus P;=0,2 Mlla. ITocie aToro raz M30TepMUYECKH
pacuIMpuiICs 10 Ha4aJbHOTO JIaBJICHUS M 3aTe€M M300apHO ObUI CKaT JO HAyaJIbHOTO
oowvema Vi. [loctpouts rpaduk nukia. Onpeaenuts Tepmudeckuiit KITJ n nukna.
OnuHakoBble yacTuipbl Maccoil m=10"? r kaxxmas pacnpeziesieHbl B OJJHOPOJHOM
rpaBUTAIMOHHOM TioJie HampspkeHHOCThI0 G=0,2 MxH/kr. Onpenenuth OTHOIICHUE
M1/T; KOHIIEHTPAIM YacTHUIl, HAXOISAIIMUXCS Ha DKBUIOTEHIMAIBHBIX YPOBHSX,
oTcTosIUX Ipyr oT apyra Ha Az= 10 m. Temneparypa T BO BceX CIOSIX CUMTAETCA
0IMHaKOBOM U paBHOU 290 K.

Omnpenenure, Mpu Kakoi TemrnepaType ra3a, COCTOSIIETr0 U3 CMECH a30Ta U KUCIOPO/a,
Haun0oJiee BEpOSTHBIE CKOPOCTH MOJIEKYJT a30Ta U KMCIOpoa OyAyT OTIMYATHCS IPYT
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14.

15.

16.

17.

18.

ot npyra Ha Av = 30 m/c?

3Has QyHKIHUIO pacrpeelieHHs: MOJICKYJI TI0 CKOPOCTSIM B HEKOTOPOM MOJICKYJISIPHOM
m 3 mv? . .

nyake f(V)=_ o, - Vv expl— , HAlTW BBIp@XEHUS Uil Haubosee BEepOsSTHOU

LT

CKOPOCTH V.

JIBa 0/IMHAKOBBIX MMPOBOISIINX 3aPSHKESHHBIX [Iapa HAXOIATCS Ha paccTossHuH =60 cM.
Cuia orrankuBanus Fi; mapoB paBHa 70 mxH. Ilocne Toro xak mapel mpuBenu B
CONPUKOCHOBEHUE W YAAIWIU JPYr OT Jpyra Ha IMpeXHEe pPaCCTOSHHE, CHUJIa
OTTaJKUBaHUs BO3pocia U ctaya paBHOW Fo=160 mxH. Beruncnuts 3apsanst Q1 u Qo,
KOTOpBbIE OBLIM Ha IIapax J0 UX COMPUKOCHOBEHHH. /[uameTp mapoB CYUTATh MHOTO
MEHBILIUM PACCTOSIHUS MEXAY HUMHU.

JIBe TOHKOCTEHHbIE KOHLIEHTpHUeckue cdepnl ¢ paguycamu Ry =02 mu Ry = 0,4 m
HECyT Ha cebe 3apsAlbpl ¢ MOBEPXHOCTHBIMU IUIOTHOCTSAMU 61 = 1 uKi/M? 1 o, = 3
aKi/M?  COOTBETCTBEHHO. IIpocTpaHCTBO MeXAy HHUMH 3allOJIHEHO CpEeIou C
TUDIIEKTPUYECKOW TMPOHHMIIAEMOCThI0O €& = 2. Uemy paBHa HampsHKEeHHOCTh
AIEKTPUYECKOTO TIOJISI B TOYKAX, OTCTOSIIIIUX OT

1eHTpa Ha pacctosaus 1 = 0,1 mury; = 0,3 m. ik fiz

B cxeme, m3zo0paxkenHoit Ha pucynke, £=10,0B,

£2=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, Rg= #i Rr i
3,0 Om, R4=4,0 OmM, R5=5,0 Om, Rg=6,0 Om u £3
R,=7,0 Om. BHyTpeHHee  CONpOTHBIEHHE  ©: £2 Rs

HMCTOYHHKOB TpeHeOpexxnuMo wmano. Omnpenenurte

BEJIMYMHBI TOKOB BO BCEX y4acTKax IeNH U padorTy,

COBEPILECHHYIO BTOPBIM HCTOYHUKOM 3a MPOMEXKYTOK BpeMeHu At=0,1 c.
Konnencarop nmoakmouer k 6atapee ¢ 9/1C € = 8 B 1 BHyTpEHHHM CONPOTHUBIICHHEM I
= 2 OwMm Kak nmoka3aHo Ha pucyHke. Conpotusienue pesuctopa R = 2 Om. Kakon
JIOJDKHA OBITh €MKOCTh KOHJIEHCATOpa, YTOOBI IOCHE 3aMBIKAaHUS KIIOYa SHEPrHs
KOHJIEHCAaTopa yMeHbIuiIach Ha 48Mk/[x?
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19

20.

21.

22.

23.

24,

25.

. ITo xoHTYpY, H300paKEHHOMY Ha pUCYHKE, uaeT Tok cuinon [=100A. |I
Onpenenutb MarHUTHYIO HHIYKIMIO B moins, co3maBaemMyro 3TUM c 1
o — ]
TOKOM B TOo4Ke O. Pajyc H30rHyTO# 4acTi KOHTYypa paBeH R=20 cm !

0
(O-LeHTp KpUBU3HBI KOHTYpa), a yroa a=60". c
B noctossHHOM MarHuTHOM mosie ¢ MHAyKuend B = 5 Tn Haxomutcs R
3aMKHYTBIA NPOBOAAIIMM KOHTYp, IUIOLIAZAb KOTOPOIO MEHSETCS II0 _:,_T

»

3akony S(t) = (4 + 0,2t) oM. Yemy paBna 9/1C MHIYKIUHA B MOMEHT |
BpeMeHu t = 5 ¢, eciii KOHTYp pacmoI0KEH TaK, YTO MPOHU3bIBAIOMMNMA |
€ro MarHUTHBIN MOTOK, MaKCUMaJeH? R
[lepieHAuUKYNIApHO MarHUTHOMY Tonto ¢ uHAyknue B=0,1 Tn
BO30YXKICHO 3JIEKTpHUECKoe mosie HampsbkeHHocThio E= 100 kB/Mm.
[TeprieHAUKYIApHO OOOMM TOJISIM JBMXKETCS, HE OTKJIOHSSCH OT .
NIPSAMOJIMHEHHON TPaeKTOPHHM, 3apsKeHHAs dYacTMIA. BeMucInTh O+
CKOpPOCTH L YaCTHIIBI.

Hctounuk S cBera (A=0,6 MKM) U TUIOCKOE 3epKano M

pacrojioxkeHbl, Kak mokazaHo Ha puc. 30.7 (3epkanmo  § - A
JInoiima). Uro Oymer HabmogaThCs B TOUKe P JKpaHa, T y -
rie cxomsarest iyar SP u SMP, — cBeT ui TeMHOTa, eCin e M
ISP|=r=2 m, a=0,55 mw, |SM|=|MP|? d

Mexnay IByMs IUIOCKONApAJUIEIbHBIMU CTEKJISTHHBIMU Pre. 30.7
TUTACTHHKAMH TIOJIOKIII OY€Hb TOHKYIO MTPOBOJIOYKY, PACIIONIOKEHHYIO TapaJlIebHO
JIMHUU COTIPUKOCHOBEHUS IUTACTUHOK M HAXOJIAIIYIOCS Ha paccTosHuM |=75 MM ot Hee.
B orpasxennom cBere (A=0,5 MKM) Ha BepXHel MJIaCTUHKE BUIHBI HHTEP(EPEHIINOHHBIE
noiocel. Omnpenenutb auameTp O MOMEPEYHOr0 CEYEHUS MPOBOJIOYKH, €CITH Ha
NpoTsHKeHUH a=30 MM HacUMTBIBAETCS M=16 CBETJIBIX MOJIOC.

C nmomorrpio u(ppakIuOHHON pemeTky ¢ mepuoaoM =20 MkM TpeOyeTcs pa3peuTh
ny6ner Hatpus (AM=589,0 HM u A,=589,6 HM) B ciekTpe BTOporo nopsjaka. [lpu kakoit
HauMeHbIIel auHe | peneTkn 3To BO3MOXXHO?

Ha myTn yacTHYHO-TIOISIPU30BAaHHOTO CBETA, CTENEHb MosIpu3auu P KoToporo paBHa
0,6, mocTaBuUIM aHANM3AaTOP TaK, YTO MHTEHCUBHOCTH CBETA, MPOIIEIIET0 Yepe3 HEro,
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26.

27.

28.

29.

30.

31.

32.

33.

CTajla MaKCUMaJbHOH. BO CKONBKO pa3 yMEHBIIHUTCS HHTEHCUBHOCTb CBETA, €CIIU
MJIOCKOCTh MPOIYCKAaHUS aHAIM3aTopa MOBEPHYTh HA yroi o =30°?

B cniextpe uznydenus oruenHoro mapa paauycom 100 M, BOZHUKAIOLIETO IpU sIIEPHOM
B3pbIBE, MAKCUMYM 3HEPIMM HU3JIY4YEHMs] NPUXOIUTCS Ha JUIMHY BOJIHBI 0,289 MKM.
KakoBa Temneparypa mapa? Onpeaenure MakCHUMalbHOE PacCTOSHHE, Ha KOTOPOM
OyZyT BOCIUIAMEHATHCS JIEPEBSIHHBIE MPEAMEThI, €CIM HX IOIJoulaTeIbHas
criocoOHocTh paBHa 0,7, a TemioTa BOCIUIAMEHEHHS 5 I[)K/CMZ. Bpemst uznydenus
npHHSTH paBHBM 107c.

VYenuHeHHbIM [IUHKOBBIM IapuK paguycoM 1 cM HaxoIUTCs B BaKyyMe U JJIUTEIbHOE
BpPEMs OCBEIIACTCS YJIbTPAPHUOJICTOBBIM H3IydeHUEM C IMHOW BoJHBI 0,25 MKM.
OnpeaenuTs YUCIO0 HETOCTAIOIIUX 3JIEKTPOHOB B 00bEMe LIapHuKa.

®ortoH ¢ sHeprueit 0,28 M»sB B pe3ynbraTe paccesHUsl Ha MOKOUBIIEMCS CBOOOJHOM
3JIEKTPOHE YMEHBUIMI CBOIO 3Hepruto 1o 133,7 kaB. Haiitn umnynsc u HanpaBieHue
pacrpoCTpaHeHHS AIEKTPOHA OTAAYH.

[Torox oHeprum D, wu3IydaeMblii dJeKTpudeckoil nammoi, paBen 600 Br. Ha
paccTosHUU I = 1 M OT JaMIibl NEPHIEHANKYISIPHO MAJAr0IIUM Jy4aM PacIOI0KEeHO
KpyTJioe IUIoCcKoe 3epkaiblie auamerpoM d=2cM. [IpuHHMAs, Y4TO HU3IYYCHUE JIAMITBI
OJIMHAKOBO BO BCEX HAIMPABIICHHUSIX U YTO 3€PKAIIBIIE TIOJTHOCTBIO OTPaXKaeT MaJaroii
Ha HEro CBET, ONPEJeNIUTh CUTy F CBETOBOrO AaBlieHUs Ha 3epKaJlblIe.

Ha ocHoBe Teopun aroma bopa HaiiT UMITyJIBC DJIEKTPOHA B aTOME BOAOPOAA, €CITU
MHYKIUS] MArHUTHOTO T10JIs1, CO3/IaHHOTO UM B IIEHTpe OpOUTHI IIPU BpALEHUH, paBHA
0,39 Tx.

Bo ckonbko pa3 u3meHseTcs 1eOpoiiieBckas JUIMHA BOJHBI 3JIEKTPOHA NPU Iepexojie
ero B aToMe BOJOpPOJAa W3 OCHOBHOTO DHEPreTUYECKOTO COCTOSIHHS B TIIEPBOE
BO30YXJIeHHOE?

W3 teopun bopa /i aroma BoJopoja CleAyeT, YTO CTAllMOHAPHBIMU JIJIsl SJIEKTPOHOB
aToMma SIBJISIIOTCS Takue OpOUTHI, Ha JUIMHE KOTOPBIX YKJIAIBIBACTCA 11€70€ YHCIO UIUH
neOpoieBckux BONH. McXOAst W3 3TOro, HAWIUTE YMCIOBBIE 3HAYSHHS MOMEHTA
UMITYJIbCa DJIEKTPOHA B aTOME BOIOPO/1a Ha NMEPBHIX TpeX OOPOBCKUX OpOUTAX.
DOJEeKTpOH B aTOME BOJAOPO/A OIUCHIBAETCS B OCHOBHOM COCTOSIHUM BOJHOBOM
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34.

35.

36.

37.

byuknueir y(r) = Ce™ OmnpenenuTh OTHOIICHHE BEPOSTHOCTEH M1/®; MpeObIBaHMS
aJIeKTpoHa B cepudeckux ciosx tonmuHoi Ar = 0,01 a u paguycamu r; = 0,5 a u
r,=1,5 a.

3 . o
bosbHOMY BBENM BHYTPHBEHHO PacTBOp obvemom 1 CM’, CONCPIKAILMH HCKYCCTBCHHBIH

PaaMOU30TOIl HATPHSL “‘Na aKTHBHOCTBIO AOZZOOO C. AKTUBHOCTb KpOBH 00beMOM 1
11

CM3, B35ATOH 4epe3 5 4acoB, okazajgach A =0,27c'1. Haiimure 00beM KpOBHU YEIIOBEKA.
Ilepnon nonypacnaza UCIOIB3yeMOr0 U30TOIA paBeH 15 gac.

Oueprus cBsa3u E., sapa, cocTosiiiero u3 IByX MPOTOHOB U OAHOIO HEHTPOHA, paBHA
7,72 M»aB. Onpeaenuts Maccy My HEUTPATILHOTO aTOMa, UMEIOIIETO 3TO SAPO.

Bo ®pannun Ha4ato CTPOUTETHCTBO MEXKIYHAPOAHOIO TEPMOSIIEPHOTO PEaKTOpa, B
KOTOpPOM IIPEAIIOIaracTcs IOBOAUTH YIPABIAEMYIO PEAKIUIO H? + H?, B KOTOPOH
oOpa3yercs u3oTon Tenuss U HelTpoH. Kakyio MomrHOCTH OyIdeT HMETh TakKou
peaxkTop, €ciIu B HEM OYyJeT «BbIrOpaTh» 1 MI TSXKEIOro BOJOpOo/ia B CEKYHy?

Anbda yactuna c kuHetuueckod sHeprueir K = 53 M»sB B030yxkmaer peakiuio
9Be(oc,n)lZC, sHeprus Kotopoit Q=5,7 M»B. HaiiTn kuHEeTHUECKYI0 YHEPTHIO HENTPOHA,
BBUIETEBIIETO MOJI MPSMBIM YIJIOM K HAPABJICHUIO ABUKEHUS O-UaCTULIBI.

ITpumepnsie nabopamophsie pabomut:

1. TlpumeHeHue 3aKOHOB COXpaHEHUs /7S ONpPEeAETICHUs CKOPOCTH T0JIeTa MyJIu

2. OmpeneneHre MOMEHTOB MHEPIMH TeJ C TMOMOILIbI KPYTUIBHOTO MasiTHUKA.
IIposepxka Teopems! LlTelinepa

3. HccnenoBaHue BpalaTeNIbHOTO JBIKEHUSI TBEPJOTO Tela BOKPYT HEMOABHKHOM

ocH

Omnpenenenne XapakTEPUCTHK 3aTyXarONINX KoJie0aHUH (U3UIECKOTO MasiTHUKA

Omnpenenenne CKOPOCTH 3ByKa B BO3J1yX€ METOJIOM CTOSIUYEH BOJIHBI

N3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN

Omnpenenenue ko3¢ HUIMeHTa BI3KOCTH BO31yXa

Omnpenenenue nmokazaresns annadatel MetogoM Kinemana u [{ezopma

HccnenoBanne U3MEHEHUsT TeMIepaTypbl B aauabaTHUecKOM Ipolecce |

onpeneneHue kodpdumnmenta [lyaccona

©ooN O




CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00yYeHUs

KOMIICTCHIIUHN

O1eHOYHEIE CpeacTBa

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24,
25.
26.

IIpoBepka 3akOHa BO3pAaCTaHUS SHTPOIMH B HEPABHOBECHOU CUCTEME
DKCIEPUMEHTAIBHOE ONPEIETICHUE Ta30BOM MOCTOSTHHOM

HccnenoBanue 31€KTPOCTATHYECKOTO MO C TOMOLIBIO 30H1a

N3mepenue 2neKTpoABHKYIIEN CHIIBI MCTOYHUKA TOKA

lynTHpoBaHue MuLIMaMIepMeTpa

N3mepenune eMkocTeld METOJJOM MOCTUKOBOM CXEMBI U pacdeT €EMKOCTHBIX
COIIPOTHBIICHUH B LIETISIX IIEPEMEHHOIO TOKa

N3yuenne pe3oHaHca HANPSDKEHUM M ONPENEIIEHNE MHIYKTUBHOCTH METOIOM
pe3oHaHca

OnpeneneHre MHAYKTUBHOCTM  KaTyIIKM M MAarHUTHOM  IPOHUIIAEMOCTH
(beppoMarHuTHOro TeIa

Onpenenenue paanyca KpUBU3HBI JIMH3bI U TIOJIOCHI IPOITYCKaHUs CBETO(QUIIBTPA C
nomouipio kosen Herorona

WnTepdepomerprueckue u3mMepeHus Ha ocHoBe onbiTa KOHra

OmnpeneneHne reoMeTpUYECKUX pa3MepoB MPH MOMoIIU ounpusmsl Openens
Onpenenenue JJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK JUPPAKITMOHHON PEIIETKN
Onpenenenne KOHIEHTPAMU PAaCTBOPOB caxapa U MOCTOSHHOM BpaIlleHUs
Nzyuenue BHemHero Gotodddexra u onpeneneHue nocrossHuou [lnanka
N3yuenue 3akoHOMepHOCTEH anb(a-pacnaga

N3yueHnne ramma-cnekTpa paJuoakTUBHOTO HCTOYHUKA

OmnpeneneHre MakCUMalbHOW HHEpruM OeTa-yacTHLl M HMJACHTU(DUKALMU
PaaOAKTUBHBIX IPENAPaTOB

0) [Topsinok npoBexeHnsI MPOMEKYTOYHOM ATTECTALMHU, NOKA3ATEJU U KPUTEPUM OLlCHUBAHMS:

[TpoMexyTodHas aTTecTanus 1Mo AUCHUIUTMHE «DU3HKa) BKIIIOUAET TEOPETHUECKHUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YJAIOIIUMUCS
3HaHWH, ¥ PAKTUYECKUE 3aJaHus, BBIBISIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHHM | BJIaJICHUN, TPOBOJIUTCA B (popMe IK3ameHa.

DK3aMeH 10 JaHHOU TUCIHUILTHHE TPOBOAUTCS B YCTHON popMe IO IK3aMEHAITMOHHBIM OHIIeTaM, KaxXIbli U3 KOTOPBIX BKIIFOYAET 2 TEOPETHUECKHUX BOMpOCca

" OJTHO IMMPAKTHUYICCKOC 3a/ITaHUC.
Iloxa3zarenn n KPUTECPUHA OLICHUBAHUSA IK3aMEHaA:




— Ha OICHKY «OTJaH4HO» (5 OamioB) — 0OOyJarOmUICS IEMOHCTPHPYET BBICOKHH ypOBEeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIA, BCECTOPOHHEE,
CUCTEMaTHYEeCKOE U IIyOOKOe 3HAaHHE y4eOHOro MaTepuana, CBOOOJHO BBIMOJHSAET MPAKTUYECKUE 3a/laHusl, CBOOOTHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
MPUMEHSIET UX B CHTYAIHsIX MOBBIIIEHHON CIIOXKHOCTH.

— Ha OLICHKY «Xxopouoy» (4 Oamna) — o0y4aronuiicss 1eMOHCTPUPYET CPEIHUN yPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUYUTEIbHBIE OIMTUOKHU, HETOYHOCTH, 3aTPYTHEHUS TIPU aHATUTUYCCKUX ONEPAIUsX, IEPEHOCE 3HAHUN U YMEHUI Ha HOBBIC,
HECTaH/IapTHbIE CUTYaIlHH.

— Ha OLICHKY «YyJI0BJETBOPHUTEILHO» (3 0amra) — o0y4arouiuiicss JEMOHCTPUPYET MOPOTOBBIA ypOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIUI: B XOE
KOHTPOJIbHBIX MEpONPUATUN JOMYCKAIOTCS OLIMOKH, MPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHUI, YMEHHIl, HaBBIKOB, OOYYaIOIIUICS HUCIBITHIBACT
3HAYUTEIIBHBIC 3aTPYTHEHUS TIPHU OTICPUPOBAHUHN 3HAHUSMHU U YMEHUSMU TIPU UX MEPEHOCE HA HOBBIC CUTYAIIHH.

— Ha OLICHKY «HeyJI0BJIeTBOPUTEeIbHO» (2 0amna) — oOywaromiuiicss n1eMOHCTpupyeT 3HaHus He Oosnee 20% TeopeTHYecKoro marepuana, JOMyCKaeT
CYIIECTBCHHBIC OITMOKH, HE MOKET TIOKa3aTh HHTEIUICKTYAIbHBIC HABBIKHM PEIICHUS MTPOCTHIX 3a]1ad.

— Ha OIICHKY «HeY/JA0BJIeTBOPUTEIbHO» (1 0amn) — oOyuaromuiicss He MOXKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U 00BsICHEHUS HH(POPMALIHH,
HE MOXET IM0Ka3aTh HHTEJUICKTYaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.



