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1. Uenb, 3a0a4H H IVIAHHPYEMbIe pe3yJbTaThl 00y4eHHs M0 JHCUHILIHHE

Llenbl0 OCBOEHHA  OHCLIMIMIIMHEI «®u3uka»  ABNAETCA  CO3AdHHE Y
06y4alomMXCs OCHOB JOCTATOYHO LIMPOKOH TEOPETHYECKOH MOArOTOBKH B 00/1aCTH
(u3KKH, no3BonAIOWEH OPHEHTHPOBATBCA B MNOTOKE HAayYHOH H TEXHUYECKOMH
HHpopMauuu M ofecneynBalonieii MM BO3MOXHOCTh HCIIONIb30BAHHA HOBBIX
¢u3uyeckux npUHIMNOR B TeX 061aCTAX, B KOTOPBIX OHH CNELHATM3HPYIOTCS.

3aayaMH  JUCUMIUIHHBI ABNAIOTCA: HM3yYeHHE OCHOBHBIX (PH3HYECKHX
ABJICHHH;

OBNazieHne (PyHAAMEHTAILHBIMH MOHATHAMH, 3aKOHAMH H TEOPHAMH (DH3HKH,
a TaKXKe MeToaMH (H3HYECKOro HCCIIeI0BaHuUA,

OBNIAZICHHE INpHEMaMH M METOAAMH peElIEHHA KOHKDETHBIX 3ala4y H3
PazM4HEIX obnactel QPU3MKY;

¢GopMHpOBaHNE HABBIKOB NMPOBEAEHHUA (HU3HYECKOrO 3KCNIEPUMEHTa, YMEHHA
BBIIEJINTE KOHKpeTHOe H3HIecKoe colepxaHHe B NMPHKIaAHbIX 3ajayax OyxymiedH
NEATENBHOCTH

KomnereHuuu U uHaukaTopsl, GopMHpyeMble Y 00y4arOIIMXCA:
KO,E[ H HAHMCHOB2HHE KOMIICTCHITHH KOI[ H HAMMEHOBAHHE HHIHKATOpa

OIIK-1 — Cnoco6eH NpUMeHATE
€CTECTBCHHOHAYYHEIE H
0OIIEHHIKEHEPHEIE 3HAHHA, METOEI OIIK-1.2 — JIeMOHCTpHpYET 3HaHHA MOJI0KEHHI,
MAareMaTHYECKOro aHaIH3a H 3aKOHOB M METO/IOB ECTECTBEHHBIX HAYK
MOJIENUPOBaHus B po(eCCHOHANBHOM
JEATENbHOCTH

2. MecTO AMCUHILIHHBI B cTpyKType OII
IlpenmecTayromue MMCLMIUIAHGL (MOAYNH), mpakTHkH, HUP, np.  Her
Ilocnenyromue THCUHITHEEL (Moay ), npaktuki, HAP, np.  THA

3. CTpyKTypa H coepKaHHe JHCHHIIHHDI
3.1. CTpyKTypa AHCUHIIHHBI

JIns ouHoH opMbl 06yUEeHHS

Bun yaeGnoit pabots Beero | Bcero Cemectpn
3E YacoB 1 2
OBILIAA TPY JIOEMKOCTb JIMCLIUTTJIMHEI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJUTOPHAS PABOTA 4,82 174 84 90
JlekHH 1,94 70 34 36
TTpakTH4€ECKHE (CEMHHAPCKHE) 3aHATHS 1,94 70 34 36
JlaGopatopHbIe paboThl 094 | 34 16 18
CAMOCTOSTEJIbHASl PABOTA OBYYAIOLUEFOCSL | 7.18 | 258 168 90
ITpopaboTka yuebHoro Marepuana 5,18 186 132 54




Kypcogoii npoekr - - - -

Kypcosas pabora g - - .

[TonroToBKa K NPOMEXYTOYHOM ATTECTALHH 2 72 36 36

[poMexyTouHas aTTecTauus: 9 9

3.2. ConepxaHHe JNHCUHIUIHHBI, CTPYKTYpHpOBAHHOE MO pa3iesaM H
BHAAM 3aHATHH

Paspens Pacnpenenenue Bopwii 1 | VIRAEKCH HEIMKATOPOB |
JHCIHTUTHHBL 2
g TPYA0EMKOCTH BHJI (bopMHpyEMBIX
g 10 BHIaM Y4eOHOA paboTh! | koHTpomA KOMMNETEHLHA
o] o " =
g |82 8)¢
28| B | B
Paznen 1: 66 10 | 6 10 40 TK1 OlK-1.2-3
Ou3ngeckue OIK-1.2-Y
OCHOBHI OINK-1.2-B
KNacCHIECKOH H
PEIIATHBHCTCKOM
MEXaHHKH
Paznen 2: 64 10 | 4 10 40 TK2 OIK-1.2-3
Monexkynspras OIK-1.2-Y
(hu3nKa H OMK-1.2-B
TepMOJHHAMHKA.
Paznen 3: 86 14- | 6 14 52 TK3 ONK-1.2-3
ONEeKTPHYECTBO OIlK-1.2-Y
OINK-1.2-B
OK3aMeH 36 36 OMI1 OIK-1.2-3
OIK-1.2-Y
OIK-1.2-B
HWroro 3a 252 34 | 16 | 34 | 168
1 cemectp
Pazpen 4: 50 12 8 12 18 TK4 OMK-123 |
MarneTusM OIIK-1.2-y
OIK-1.2-B
Pasnen 5: 48 12 | 6 12 18 TKS OMK-1.23
Onreka. OMK-1.2-y
OIK-1.2-B
Paznen 6: 46 12 4 12 18 TKé6 OIlK-1.23
DeMEeHTHI OMK-1.2-y
KBAHTOBOH (YU3HKH. Orlk-1.2-8
OCHOBBI aTOMHOH H
AIEpHON (H3HKH.
Sx3aMeH 36 36 OM2 ONK-1.23
OIK-1.2-y
OIK-1.2-B
Hroro 3a 180 36 | 18 | 36 90 g
2 ceMecTp
UTOI'O 432 70 | 34 | 70 | 258




3.3. Copepikanne AHCUHIIHHbI

Pasnen 1. ®usnyeckre OCHOBLI KJ1ACCHYECKON U PelsTHBUCTCKON MEXaHUKHU:

[peamer dusmku. dusnyeckue OCHOBBI Klaccuueckoi mMexanuku. Knnemarnka
MaTepuanbHoii  Touku. Cucrema orcyera. CkopocTe. YCKOpeHHE H  €ro
cocrapnsiomme. J[BuxkeHHe Tena, GPOLIEHHOrO MO YIJIOM K FOPH30HTY. YTioBas
CKOPOCTb M YrNOBOe yckopeHHe. JluHamuka MatepuanbHod TO4KH. [lepBbiii 3aKOH
Hetotona. Macca u cunsl. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa. 3akoH
NBHXXEHHS LEHTPa MHEpUMH cucTembl. HenHepuuanbHbele cucteMsl otcyera. Cuitbl
uHepuuu. Pabora u 3Heprus. 3akoHbl coxpaHeHHs. OCHOBHbIE MPEACTaBICHHA O
3aKOHAX COXpaHEHHs. 3aKkOH coXxpaHeHHs wumnyibca. Pabora M 3Heprus.
KoncepBaTHBHBIE CHIIbL. 3aKOH COXpaHEHHs MOJIHOM MEXaHM4eCKOH dHepruu. Ymuap
abconoTHO ynpyrux Ten. Yaap abcosnoTHO Heynpyrux Tei. Jluccunauus 3Hepruu.
HOuHamuka BpawatenbHoro aBuxeHus. MomeHT uHepuuu. Teopema I[lTeinepa.
Kuneruueckas 3Heprus BpaiueHus tena. MomeHT cunbl. PaboTta no BpatleHHio Tena.
OCHOBHOM 3aKOH JMHAMHKH BpallaTeNpHOro JBHxeHus Tena. OnpeneneHue
MOMEHTa MUMITYJIbca. 3aKOH COXpaHeHUs MOMEHTa ummnyJbca. [IpumenenHe 3aKoHOB
JUHAMMKH TBEpAOro Tena. DJIEMEHThl MEXAHHUKH JKHMAKOCTEH M rasos. [laBneHue B
KHJIKOCTH W rasze. YpaBHEHHE Hepa3pblBHOCTH. YpaBHeHue bepnymnu. BsaskocTs.
JlamuHapHeii U TypOYJEHTHBIH PEXHMBbl TEYCHHS XHMIAKOCTEH. JIBHXKEHHE TEN B
KHUJKOCTAX W razaX. OCHOBbI PENATHBUCTCKOH MEXaHUKH. DJIEMEHTBI CNELHAIBHOH
TEOpUM OTHOCUTENbHOCTH. llpeoOpaszoBanua [anunes. MexaHWYeCKHH MPHHLMI
oTHOcHTeNbHOCTH.  IlocTynaTbl  ChHEUHMANIBHOH ~ TEOPHH  OTHOCHTENHLHOCTH.
OTHOCHTENBHOCTD OIHOBPEMEHHOCTH. [IpeoOpazoBanus Jlopenua.
OIHOBPEMEHHOCTb COOBITHI B pa3sHbIX CHCTeMax oTcyera. J{IMHA Ten B pa3HBIX
cucreMax oOTcuera (COKpallleHHE MAJIHHBI). JIIHTENbHOCTh COOBITHH B pa3HBbIX
cicreMax oOTcuyera (3amMelNieHHe BpeMeHH). PelATHBUCTCKUU 3aKOH CIIOXEHHS
ckopocreii. HMHTepBan Mexay COOBITHAMH. PensTHBHCTCKOE BbIpaXEHHE MJIs
umnysbca. OCHOBHOM 3aKOH PENATHBHCTCKON AMHAMHKH. 3aKOH B3aHMOCBSA3H MacChl

M BHEPrHH.

PA3JIEJ] 2. MonekyaspHas ¢U3MKa U TEPMOAHHAMHUHKA

OcHOBBI MOJIEKYJIAPHOH (U3HKH U TepMOAHHAMHKH, OCHOBbI MONEKYNAPHOIi
dusuku. CTaTMCTHHECKHH W TCPMOAWHAMHYCCKHI  METOAbl  HCCNENOBAHHS.
[Mapamerpbl COCTOAHMSA BEUICCTBA. YPAaBHEHHE COCTOSAHHA HIEANbHOrO rasa.
OCHOBHOE ypaBHEHHe MOJIEKYJIPHO-KHHETHUECKOH TEOPHH HACANLHBIX ra30B. 3aKOH
MakcBenna O  pacnpeiesiieiud M0 CKOPOCTSIM  TEMJIOBOrO  JIBHXKEHHS.
Bapomerpuueckast  gopmyna. Pacnpeaencitue  Bosbumana,  Cpepnee  HHCINO
CTOJMIKHOBEHHIT M cpeansis JyMna cpoboanoro npobena Monexyn. Slienns nepenoca
B raszax. PeanpHpie raspl. Ypasuenue Ban-aep-Baansca, M3otepMbl peanbHbIX ra3os
M WX CpaBHElHs ¢ TeopeTHueckUMH. OcHoBbl TEPMOAHIIAMHKH, BHyTpeHHss SHeprus
cuctembl. Tensora u pabora. PaGora rasa npu ero paciuupenuu. Ilepsoe Hauano
TEPMOAMHAMHKH M C€ro MpUMeNeue K usonpoueccam. TenioeMKocTh HACAIBHOrO



raza. Kpyrosoii npouecc (uuki). O6paTuMele u HeoBpaTHMble mpouecchl. LMK
Kapuo. Sutponus. Bropoe Hauyano TepMoauHAMUKH.

PA3AEJ 3. DnekTpuyecTBo

DJIEKTPOCTAaTHKA. DNEKTPUYECKOE MOoJie B Bakyyme. ODJIEKTpPUYECKHH 3apsl.
3aKOH COXpaHECHUs 3NIEKTPHYECKOro 3apsaa. BaaumopeiicrBue 3apsiioB. 3aKOH
Kynona. Onexrpuueckoe mnone. HanpsokeHHOCTH Monsi. DNeKTPUYECKHH JAHMTIONb.
[lorenunan snekrpuueckoro mnons. [lorok BekTopa HanpshkenHocTH. Teopema
Octporpanckoro-I'aycca. IIpuMepsl BBIYMCIEHHS DNEKTPOCTATHYECKMX MojeH ¢
nomousto TeopeMbl Octporpanckoro-l'aycca. JHINEKTpUKH M MPOBOJHHKH B
SJICKTPUYECCKOM TMoJie. Buael nonsipuzauuu AHINEKTPUKOB. DJIEKTPHYECKOE Mojie B
nuanextpukax. IlonspusoBanHocts auanektpuka. Teopema Octporpanckoro-I'aycca
IJis DNEKTPOCTAaTHYECKOrO MOJA B AUIJICKTPHKE. Y CIOBUS HA rpaHule paszesia ABYyX
AUdNIEKTPHYECKUX cpel. CerHetoaiekTpukH. TIpOBOJAHHKH B DJIEKTPOCTATHUYECKOM
none. DJEKTPOEMKOCTh YEAWHEHHOro nposoaHuka. KonaeHcaropsl. OHeprus
3N€eKTpocTaTuyecKkoro nous. [TocTosHHBIH INEKTPUYECKH i TOK. 3aKOHBI MOCTOSIHHOTO
TOKa. DJIeKTpUYeckuit Tok. Cuia ¥ MIOTHOCTH Toka. 3akoH OMa st OJHOPOAHOIO
npoBoaHuka. CtopoHHHEe cunbl. 3akoH Oma And HEOJHOPOIHOrO Y4YacTKa LIeIMH.
Pabora ¥ wMowHocTte Toka. 3akoH Jhxoyns-Jlenua. Knaccuueckas Teopus
aJleKkTponpoBoaHocTH MeTannos. [IpaBuna Kupxroda ans pa3BeTBieHHBIX LENeH.

PA3IEJI 4. Maruerusm

DnekTpomarieTusM. MarHMTHOE nojie B Bakyyme. MaruutHoe noje. Bektop
MHIAYKUMM marduTHOoro mnons. Cuabl  Amnepa. 3akodH buo-Casapa-Jlannaca.
HanpskeHHOCTh MarHUTHOrO MOJiA. 3aKOH MOJIHOrO TOKa JUIsi MarHUTHOrO MOJisi B
pakyyme. MaruutHbiii notok. Teopema Iaycca ans marduutHoro nossi. Cuna
Jlopexua. [TpuHUMN AEHCTBHS UMKIMYECKUX YCKOPHTENIEH 3apsXKEHHBIX HaCTHILL.
dpnenve Xomna. SIBneHue 2JIEKTPOMArHWUTHON  MHAYKUMH. CaMOWHAYKLHS.
UHAYKTHBHOCTb. ODHEpPrusi MardHuTHOro nosis. MarHutHoe mnoje B BelleCTBe.
MaruuTHbIE MOMCGHTBbI aTOMOB. MarHuTHoe rnojie B BeulecTsBe. HanpsxeHHOCTb
MAFHUTHOrO nojsa. OTHOCHTENbHAs MATCHHTHAs MNPOHHMLIAEMOCThb. JlHaMarHeTUkH.
[MapamarHeTuku. PeppoMarHeTHKH. [TousiTue o npupone deppoMarHerusma.
AuTHEppOMarHeTUKH. SIBICHHE CBEPXNPOBOAUMOCTH. OCHOBbI T€OpHH Makcseina
U1 3NIeKTPOMArHWTHOroO [oJs. Bropoe ypasHenne Makcsenna. Tok cmelieHus.
[Tonuas cucrema ypaBHeHuih Makcsenna ans  3JICKTPOMArHUTHOrO  MoOJs.
OTHOCHUTEILHOCTh INEKTPUUCCKOM H MarHHTHOH COCTaBJAOIIMUX
3nempomarﬁmi-{om nons. Konebauus u Boaubl. Konebarenoublii  koHTYP.
CpoGoaHbic He3aTyxalowue Kkonebanus. CpoGoaubic 3aryxaiomiue konebGaHus.
BosHOBBIE MpOUECcChl. DJAEKTPOMArHUTHBIC BOJIHDL. DHEprus 3JIEKTPOMArHHTHBIX
BOJIH.



PA3IOEJ 5. OnTiika

Bonuosas ontika. Cperosbic posinbl. MutepdepeHUmus CBETOBBIX BOJIH.
Korepentuocts 1 ee ocyuiectnienue. Criocobbl HaboaeHus HHTeppepeHium ceTa.
Hekotopuie npumepnl npumenenus uurepdepenuuu csera. Jludpakuus csera.
Mpunuun Tolirenca-@penens. Meron 3ou ®penens. JIudpakuus Ha Kpyriom
OTBEpCTHH M aucke. Ecrectpennbiii M nossipusoBaHHblii ceer. [Nonsapusauus npu
OTPRXECHUH M npenomienuu. JlBoinoe nyuenpenomienve. B3anMoneircTsre
SNEKTPOMArHUTHBIX BOJH C BelllecTBOM. Jlucnepcus cBera. DJIEKTPOHHAs TEOpHA
aucnepcuu ceera. [lorsouieHue U paccesHue CBeTa.

PA3JIEJT 6. DnemeHThl kBaHTOBOM du3uku. OCHOBLI AaTOMHOH H SIEPHOMH

!|!113HKH

OcHoBbl KBaHTOBOH (u3uku. TennoBoe H3Ty4Ye€HHME MU €ro XapaKTEPUCTHKH.
3akon Kupxroda. AGCOMOTHO uepHOe TeNo. 3aKOHbI TEMIOBOrO H3My4YEHHS
abcontotHo uepHoro Tena. Poroadpdexr. Macca u umnyasc Gorona. J[BoHcTBeHHas
npupona ceera. JIBoHCTBEHHAs KOPMYCKYJIipHO-BOJIHOBAs MPHPOJa MHKPOOOBEKTOB.
BepoaTHOCTHBIH cMbicn BonH ne bpoiing. BonHosas ¢yHkuus CoOTHOUIEHHE
HeonpeneneHHocted. VYpasuenue Ilpeaunrepa. TyuHenbHblt 3¢dexT. ATom
Boziopona. CIOHTaHHOE U BBIHYXIEHHOE u3nydyeHHe. ONTHYECKOE YCHIEHHE B cpene
C MHBEPCHOH 3aceneHHOCThio. Jlazepel. MexaHHYeCcKHH M MarHHTHBIE MOMEHTEI
JJIEKTpOHa B aroMme. [IpHHUMO TOXAECTBEHHOCTH MMKPOYACTHL. BO30HBI |
depmuonbl. TloHATHE O KBaHTOBBIX CTaTHCTHKax bose-DifHwrelina u @epmu-
Hupaka. 30HHas Teopuss TBEPAbIX Tejd. OCHOBBI 30HHOW TeOpHH. MeTambl,
JMDJIEKTPHKH, MOJNYNPOBOAHHUKH C TOYKH 3PEHHs 30HHOH Teopud. CoOCTBEHHas
NpPOBOJMMOCTD MOJIyIPOBOAHHKOB. [IpuMecHas MpoBOAMMOCTh MOJYPOBOAHHUKOB N-
tina. IlpuMecHas npoOBOAMMOCTb MONYNPOBOAHMKOB p-THNA. ODIEKTPOHHO-
ABIPOYHOHN nepexoi. ATOMHOE SAPO H dJieMeHTapHble YacTHlbl, OCHOBHBIE CBOHCTBA
M CTPOEHHE Aapa. DHEPrusi CBA3U Azep. SlaepHele chibl. Slaephble peakuuu. LlenHoii
npouecc aesnenus saep. Tepmosaepuble peakunu. PannoakTHBHOCTb. DieMeHTapHble
YaCTHLbI

3.4. TemaTu4ecikcHii NJIAH NPAKTHYCCKHX 3AHATHII

Pewenue 3apay no pasgeny | «DU3niecKHe OCHOBBI KNACCHUECKON H
penATHBUCTCKOR MexaHuku»: OCHOBbLI  KHHEMATHKH. JIHHAMHKA MaTepHANLHOI
TOYKH W MOCTYnarehbHOro ABHXKEHWs TBepioro tesna, PaGora w aneprus. 3axousl
coxpaenud. Mexanvka TBEpaoro Ttena. OcCHOBLI  PENATHBHCTCKON MENAHHKH.
DaeMeHTLI MeXaluky IHUIKOCTH,

Pewsenine 3aiay no pasjaeiy 2: «Mosiekysspuas (pUsuka u TepMOAHHAMHKAN:
MoJiekyJISIpHO = KHHETHHECKAs! TCOPHS HACUIBLILIX ra308. OCHOBBI TEPMOAHHAMHKH.
Tennosbie mammnnel, Ll Kapo.,

Pewenune 3apay  no paspeny  3: «Quextpuuectoo»:  3akon  Kysona.
Hanpsxennoers u noreniman anexrpocraruvieckoro noast. Juonekrpukn. Teopema



["aycca nns aneKTpOCTaTHUCCKOrO Nosl B BaKyyme u B auanektpuke. [IpoBOHUKH B
SNICKTPOCTATHYCCKOM ToNie. DHeprus anekrpocraryeckoro noss. [locTosHHbIN
BNICKTPHYECKHH TOK. DNCKTPOABHIKYILAS CHIIA U HANPSHKEHHE, 3aKOHBI TOCTOSHHOTO
Toka. [pasuna Kupxroda.

Pewenue 3anay no pasaeny 4: «Marnerusm»: Maruutioe noje. 3aKOHBI
SJICKTPOMArHETH3MA.  DNEKTPOMArHuTHas  MHAYKUMS. MaruutHple  CBOHCTBA
Bewectsa.  OcHOBLI  Teopuu MakcBennia  amsl  2AEKTPOMArHMUTHOrO  MOJIS.
ONEeKTPOMArHUTHbIC BOJHBI.

Pewenne 3anay no pasgeny S «OnTukay: YpapHeHue rapMOHHYECKHX
konebanuit. Uutepdepenuus. Mudpakuns. 3akomol nonsipusauuu. Jlucnepcusi.

Pewenue 3amau mo pasmeny 6 "DneMents! kBaHTOBOH (u3ukH. OCHOBBI
aTOMHOH U sinepHoit pusnku»: Keantosas npupona usnyuenus. GOTOINEKTPUUECKHUIA
3¢dext. Oddexr Komnrona. CeeroBoe aapieHue. Teopuss atoma Boaopoza.
ONeMEeHTBbl KBAaHTOBOH MexaHukd. YpaBHenue Llpenusrepa u ero MPUIIOKEHHUS.

OneMeHTbl GU3UKH ATOMOB W MOJNEKYJI. ATOMHOE SAPO. 3aKOHBI paauoaKTHBHOrO
pacnana.

3.5. TemaTuueckuii naau Ja6opaTopHbIx padoT

Paznen 1 «®u3uueckne OCHOBbI KJIACCHYECKOR H PEIATHBHCTCKOM MEXaHUKHY:
H3mepenne nunelnpix Bennuud; Mawmna Atsyna; Onpexnenenue CpelHEH CUJIBI
COMPOTHBIJIEHUA rPYHTA NpHU 3a0uBaHuK cBan; OnpeneneHne MOMEHTA MHEPLHH Tena

H nmposepka TeopeMbl IlITeiinepa; OnpeneneHue MOMEHTa HHEPLMH POTOPA H CUIIBI
TPEHHS B OMope.

Pasnen 2 «MonekynspHas GH3MKA M TEPMOJHHAMHKAY: Onpenenenue
OTHOLICHHS  TEMJIOEMKOCTH Ta3oB METOAOM  anuabaTHuecKoro pacuIMpeHHs;
Onpenenenne ko3dduumeHTa BHYTPEHHErO TpeHHs (BA3KOCTH) KHAKOCTH METOLOM
Crokca; Onpenenenne k03g@GHUMEHTa BAKOCTH BO3LYXA KAMMJUISAPHBIM METO0M;
Onpenenenvie MONEKyISpHOH ra30BOH MOCTOSHHOM METOIOM OTKAYKH.

Pasnen 3: «OnextpuuectBo»: O3HAKOMIEHHE C JNIEKTPOH3MEPHTENbHBIMU
npubopamy; [pagyvpoBka ranbBaHomeTpa; OKCMEpPUMEHTANbHAS npoBepka
obobwenHoro 3akona Oma; AMnepMeTp W BOJLTMETP KAaK  OMHYECKOe
conporuieHue; M3mepenue Toka U HanpskeHHs Ha CONPOTHBICHUSAX, COSAMHEHHbIX

nocnejoBaTebHO ¥ napamuiensio; Onpenenenne conpoTHBICHHH ¢ MOMOLBLIO
MOCTOBOH cxeMbl YUTCTOHA,

Paspen 4: «Maruernam»: Onpenenenne ropu3onTaibHON cocrasiisitoLeti
MarHUTHOro noJis 3emiin; Onpeaeselue oTHOIEHHs 3apsaaa EKTPOHA K €ro Macce
METOJOM MarHeTpona; 3akon AMrepa: B3auMOACHCTBHE NAPAIIICALHBIN TOKOB.

Pazpen 5 «Ontukan: Onpenesnciue paanyca KPHBH3UBL JIHH3BL C TIOMOLBIO
kosier Hetorona; Onpepenendue JUMILL BOJIHILL € TOMOILBLIO 30HHOI MIACTHHKH;
Audpakumns nazeproro csera na pudpakunonnoil pewerke. Onpenencuve nHnb
BOJIHBI C momouibio aAudpakuMonioi peuieriu; M3ayuerne nojisspu3oBanioro ceera



MONYNPOBOJHHKOBOrO Jlasepa. 3akoH Manioca;

Paznen 6 «3Onementsl kBaHTOBOW (u3nkH. OCHOBLI aTOMHOH H SIEPHOM
dusnin»: Buewnnit poroaddexr.

3.6. Kypcogoii npoekT /kypcosas paGora
Hauublii BUI paboThl HE NPELyCMOTPEH YYeOHBIM MJIaHOM.

4. OueHHBAHHE PE3YJILTATOB 00y4YeHHst

OueHuBanue PE3YNBTATOB OﬁyquHﬂ no OHCUHUILJIMHE OCYIIECTBJACTCSA B
PaMKaxX TEKYWEro KOHTpONd H npomemyroqﬂoﬁ arTecTaluH, MpOBOAHMBIX IO

GannbHo-peiiTunroBoii cucreme (BPC).

[lIxana oueHku PE3YJIbTATOB OGyQCHHH MO JHCIHITIIHHE!

YposeHb cHOpMHPOBAHHOCTH
MHIMKATOPAa KOMMETEHLHH
Beicokuii | Cpenmuii Hugge Huzkuii
3annauu- CpeNHEro
Kox Koz POBAHHBIE 51 85 o 100| o1 70 mo 84 | o1 55 10 69 [0T 0 10 54
KoMMe- | WHAuKaTopa pe3yNbTaTHI
TEHLUMH | KOMNETEHLIHH o0yueHus no lkana ouenusanus
H -
R OTAHYHO X0pouo YROGAGL: ;,:1-3:(1;:;_
BOPHTENBHO
TEJIBHO
3a4YTeHO HE 3a4TeHO
3HATH:
OCHOBHbIE Vposens Vposens | Munuman | Yposeus
(u3nueckue 3HAHWH B | 3HaHMii B bHO 3HAHMIT
ABNIEHUS H obreme, obveme, | pomyctum HIDKE
3aKOHBI] 0C- COOTBETCT COOTBETCT B MHHHMAanN
HOBHBIE BYIOLLEM BYIOLIEM YpOBEHb BHBIX
dusnueckue pe- | MPOTPAMM | MIPOrPAMM | 3yauyi, TpCG?BaH
JIHYHHEI H KOH- € €, HMECT HMeeT HH,
CTAHTBI, HX MoAroToBK MECTO MECTO HMEKT
onpenenenne u | M oe3 HECKOJIBKO et MECTO
eAMHHLL! H3Me- | OLIHMOOK Herpyﬁﬁmx HerpyGBIX myﬁu_c
penus; omnbok omubox owHOKH
OrlK-1 OIlK-1.2 YMETB!
[Tponemon | IMpopemon | IMponenmon | [pu
CTPHPOBAH | CTPHPOBAH | CTPUPOBAH | pelueHt
npumensts u- | o Rl ace i CTannapT
S OCHOBHDBIE | OCHOBHBIE | OCHOBHbIE | HBIX
———— L yMEHIA, YMEHUA, 3anay He
i annapar npu petieHsl peLeHbl PeLUEHBI NPOAEMOH
peLLICHHH 38118 Bce BCE THNOBBLIE | CTPHpOBA
npodeccHoHab OCHOBHLIC | OCHOBHBIC | 3anauit ¢ HBI
Hoii 3ajauit, 3anaqum ¢ HerpyObiM | OCHOBHEIE
HeFTENLIOETH poinonten | nerpy6eim | 1 yYMEHIA,
bl BCE 1} ownbkamit | HMEOT
3anaina B OI.LIIIGKIIMH ¥ MeCTO
nosiomM ] BHINOJNHEH | rpyObIe




S. YuebHo-meTonnueckoe u HH(popManHoHHOE o6ecneyenne AHCUMILTHHBI
S.1. Y4yeOHo-meToanueckoe obecrnedenne

5.1.1. OcHoBHas JIMTEepaTypa

I. Casenses, U. B. Kypc obmedi ¢usixu. B 3 1. Tom 1. Mexanmxa.
Monekynspuas dusuxa : y4eOHuk mns By3os / M. B. CasesnbeB. — 18-e m3n., crep.
— Canxr-TlerepGypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1, —
Texcr : anexrponusiii // Jlanp : 3JIEKTpOHHO-OubHoTeunas cucrema. — URL:
https://e.lanbook.com/book/221120

2. Casenbes, U. B. Kypc obmweii ¢usuku. B 3 1. Tom 2. DieKkTpu4ecTso u
MarneTusm. Bonupl. Ontrka : yue6Hoe nocobue mnst By3os / M. B. CasenbeB. — 16-¢
U311, crep. — Caukr-IletepGypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texcr : anexrponHsIii // Jlaub : 35meKTpoHHO-GH6mMOTeYHas cucteMa. — URL:
https://e.lanbook.com/book/185339

3. Casennes, V. B. Kypc o6uei ¢usuky : yueGHoe nocobue : B 3 Tomax / M.
B. Casenbes. — 13-e usn., crep. — Cankr-Tlerep6ypr : Jlans, 2022 — Tom 3 :
KBantoBas ontnka. Atomuas ¢usuxa. Ousuka TBepioro tena. Muznka aTOMHOro
siipa ¥ 3JieMeHTapHbIX yactuly — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Teker : snexTponHblit / Jlanp : anektpoHHO-GuGIMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc dhusuku : yuebGHoe nocobue ajs By3oB /
T. W. Tpodumosa. - 16-e usn., crep. - M. : Akagemus, 2008. - 560 c. : ui. - (Beiciuee
npo(eccuoHansHoe obpaszoBaHue). - ISBN 978-5-7695-4956-4. - Texcr
HEeNnoCpeNCTBEHHBIH.

5.1.2. JloronHUTeNbHAS JTUTEPATYpa

1. Kypc ¢usuku. 3agauu u peuienus : yuyebHoe nmocobue ans Bysos / T. M.
Tpodumosa, A. B. @upcos. - 5-e uzn., crep. - M. : Akanemus, 2012. - 592 c. -
(Bricuiee npogeccuonansHoe obpasosanue. bakanaepuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEACTBEHHBIH,

2. Kanamuukos, H. I1. ®usuka. MHTepHET-TECTHPOBaHKHE 0a30BBIX 3HAHMUH :
yueGHoe nocobue / H. I1. Kanawnukos, H. M. KoxeBHHKOB. — Cankr-IletepOypr :
Jlanb, 2022. — 160 c. — ISBN 978-5-81 14-0925-9. — Tekcr : anekTpoHHbIi // JlaHb
: 3H€KTp0HHO—6H6HHOTe‘{HaH cuctema. — URL: https://e.lanbook.com/book/210263

3. CGopHMK 3ajgau M0 00IemMy Kypcy ¢usuku : cOopuuk 3amau / B. C.
BonpkeHIITeHH. - 3-€ H3M., UCIp. U JOIL. - CII6. : Kuwxnerii mup, 2003. - 328 c. -
TekcT : HenocpenCTBeHHmi‘i. '

4. dusuka: 3a0adHUK: B 2 YacTsX / coct. E. B. I'azeeBa [u ap.]. - Kazausb :
KIDY. - 2022. - URL: https/libkgeu.ru/. - TekeT : onexTpoHHbIi. HacTb 1}
Mexanuka. MosekysipHas (u3nKa. Dnekrpocratka. ITocTOSHHBI TOK. - 2022. -
3 0.5. du3uKa: 3adadHuK: B 2 4HacTax / COCT. E. B. I"azeeBa [u ,up.u]. - Kasans :
KIDY. - 2022. - URL: https:/lib.kgeu.ru/. - TekcT : 3MEKTPOHHBIH. YacTe 2 :
Maruetusm. OnTrka. KBantopas ¢usnka. Pusuka aToMa 1 aTOMffS}"ﬂ,tigi_ -LOZZ -
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178 ¢.
6. Mexanuka ¥ MoJeKyJsipHas (u3nka @  METONMYECKHE YKasaHWs K

BBITIOJIHEHUIO J1ab0paToOpHBIX paboT Mo JUCLUIIIUHE "O®usuka" / coct. : B. JL
Maryxus [u ap.]. - Kasans : KOV, 2012. - Sl c.

7. Onrtuka: 1abopaTopHBIA MPAKTHKYM 110 MHCLHIUIMHE "®usuka" / cocr. : E.
A. Tonrox [u np.]. - Kaszaus : KI'QY, 2015. - 54 c.

8. DnexrpomarneTusm: npakTukyM / coct.: A.H. ['aBpuieHko [u mp.]. - Kasanb
: KDV, 2022. - 61 c. - URL: https:/lib.kgeu.ru/. - TexcT : 3JIEKTPOHHBIH.

9. 3yesa, Onbra Credanosna. Ousnka : yuebHoe nocobue / O. C. 3yesa, B. JL
Matyxun, 0. ®@. 3ye. - Kasanp ! KDYy, - 2019. - URL:
https:/lib.kgeu.ru/irbis64r_plus/index.html. - Texer : snextpouuprit. 9. 1
Mexannka. MonexynspHas (puanka. DIeKTpOCTaTHKA. [MocTosiHHBIN TOK. - Ka3aHb :
KI'9V, 2019. - 313 c.

10. OnTuxa. DieMeHThl KBAHTOBOM (U3UKH : METOAMYECKHE yKa3aHus IIO
MOArOTOBKE K IPaKTHYECKUM 3aHATHSAM Ul CTYJICHTOB 3HEpreTH4YecKux
crienpanbHocTel o4HON dopmbr obydenns / coct. C. @. ManauuoH. - KasaHp :
K9V, 2015. - 112 c.

11. 3aiinamesa, 'yzens HakunosHa. PU3MKA. C6opHuK 3a1a4 [DNIeKTPOHHBIH
pecypc] : y4eGHO-MeTOJHIECKOe noco6ue / I'. H. 3aiinamesa, C.®. ManaluoH. -
DneKTPOH. TEKCTOBBIE JIaH. - Kazaub : KI'?Y, 2015.-100c¢. ;

12. DNeKTpUUYECTBO ¥ MarHeTH3M: METOAMYECKHe yKasaHHs IO MOJArOTOBKE K
MpaKTUYECKUM 3aHATUIM / coer. C. ®. Manaiuon, E. B. IlImuar. - Kasans : KI'9Y,
2014.-97c.

13. MexaHuka 4 MOJIEKyIspHas (U3HKa: METOAMYECKOE rocobue s
caMocCTOATeNbHON paboThl MO JHUCLHUIUIMHE ®usuka / coct. C. ®. ManauuoH. —
Kazanp : KI'DY, 2010.-175¢

14. Manarmon C.®. D1eKTpuiecTBO 1 MarHeTH3M: Kypc jekuuii o Gpusmke. —
Kazausn: Kasan. roc. sHepr. yH-T, 2007.—220 c.

15. Mexanuka. MonexyisipHas (pu3uka: TECTOBBIC 3alaHUA AlA pyOexHOoro
KOHTPOJIA 3HAHHUH IO JUCLUILINHE "dusuka" / coct. E. B. Iazeesa [u ap.]; pex. B. JI.
MaTtyxuH. - KazaHb! KDY, 2012 =56 c.

16. DnexTpudecTBO M MArHCTHIM: TecTOBBIE 3alaHus Mg pyOexHoro
KOHTpOJISl 3HAHHH 10 mucuunmune "®usnka" / E. B. I'azeesa [u np.]; pen. B. JL
MatyxuH. - Ka3aHb! KoYy, 2013.-71c.

17. BonHoBasi ¥ KBaHTOBas ONTHKA. OCHOBBI aTOMHOM M SAEPHOH (PHUIUKH!
6e)cHOro KOHTpOJIST 3HAHHHU MO0 AHCUUIIIHHE "®uzuka" /

TecTOBBIE 3aJaHus AL PY
pen. B. JI. MaryxuH. - KasaHb: K'Y, 2012. - 40 c.

cocr. E. B. I'azeesa [# ap.J;

————



5.2. UudopmaunonHoe obecrieyeHue

5.2.1. DneKTpOHHbIE U HHTEPHET-PECYPChI
1. lucranunonHslit kype "®dusuka" Ha o6pasoparensHoii miowanke LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12
2. Eaunblit nopTan MHTEpHET-TeCTHPOBaHHA B cdepe obpa3oBanHus hitps://i-exam.ru/
https://mypage? .i-exam.ru/

5.2.2. l[Ipodeccuonansupie 6a3pl gaHHbIX / HMHGPOPMaLHOHHO-CMPaBOYHEIE
CHCTEMBI
1. Enunoe okHO foctyna k o6pasoBaTensHbIM pecypeam http://window.edu.ru/
2. Poccuiickas HauvoHanbHas 6Gubnuoreka http://nlr.ru/
3. «KoHcynbTauT nmocy» http://www.consultant.ru/

5.2.3. JluueH3suoHHOe W cBODOAHO  pacrnpoCTpaHseMOe  MpPOrpaMMHOe
obecneyeHue QIUCUMIIMHBI
1. Windows 7 [NpodeccuonansHas (Pro) [Tonb3oBarenbckas onepaliHOHHas CHCTEMa;
3A0 "CodtJlaituTpeiin" Ne2011.25486 ot 28.11.2011 Heuckin. npaso. beccpouHo;
2. Bpaysep Chrome Cucrema noucka uHopmauuu B ceTH HHTepHeT; CBobomHas

nvuensus Heucki. npaBo. beccpouHo;
3. LMS Moodle ITO ans 3¢¢pekTHBHOro oHJIaiH- B3aUMOAECHCTBHSA MPENOAaBaTes H

cryneuTa;, CBobonnas nuuensus Heuckn. npaso. beccpouyno.

6. MaTepHalbHO-TeXHHYECKOe o0ecrneyeHHe THCUHIIHHBI

HaumeHoBanue Buaa HaumenosaHue yuebHoOH
yueOHoii paboTbl AYNHTOPHH, [Mepeuexs HeobxonuMoro cbOpynOBaHHA H
CneuHain3HpoOBaAHHOH TeXHHUYECKHX CPeIICTB 00y4eHHs
nabopaTtopuu
Jlekuun YuebHaa ayauTopua ona Cneuxanu3upoBaHHas yuebHan mebens,
NpOBENEHNS 3AHATHH TEXHHYECKHE CpeAcTBa O0y4YeHHA, ciyxkalHe JUIA
NeKIHOHHOro THNa npeacTaBieHHs yuebHoi HH(pOpMaLHH

onpwoi  ayauTopud  (MYJNBTHMEIHHHBIH
MpOeKTOp, KOoMMbioTEP (HOYTOYK), 3KpaH),
JEMOHCTpaLHOHHOEe obopynosaHue, yueOHO-
HarJsaHele nocobua

MMpaktuyeckue |YuebHas ayaAnTopHs ana| Cneunanu3npoBaHHasn yuebHasn mebens,

3aHATHSA npoeeacHus 3AHATHI| TexHHuEeCKHE cpeacTsa obyueHns
ceMiuHapckoro THNA,| (MyNETHMEAHIIHBIIT  MPOEKTOpP, KOMMBLIOTEP
r‘pyl‘ll’]OBle H HHOHWBHOY- (IIOYTG)’K), BKPHH) u ap.
anbHbIX KOHCYNBTALMA,
TeKyLlero KOHTPOJIA H

npomesKyTouHO#H arrecTalHu




JlaGopaTopHubie
paboTe!

Yuebuas naboparopus
«Ontukan, A-203

Cneumanuauposantoe nabopaTopHoe
obopynosarue no npo(unio nabopaTopuu:

yctanoska naGoparopuas «Mutepdepenums
ceera. bBunpusma ®penens. Onpenenenue
napametpos  Gunpuambel  dpexens MO
HuTepepeHUMOHHON  KapTUHE»; YCTaHOBKA
naboparopHas «OnpepeneHue panuyca
KPHBW3HBI  JIMH3BI  C  MOMOLWBIO  KOJEL
HetoToHan, yCTaHOBKa naboparopHast
«H3yuenue andpaxkuuu nazepHoro cBeTa Ha
wenu. dudpakuus @penena»; YCTaHOBKA
naboparophas «OnpeaeneHue JUTHHBI BOJHBI
cBeta C TMOMOIUBIO 30HHOW MIACTHHKHY,
ycTaHoBka  nabopatopHas «Audpakums
nasepHoro ceera Ha AMQpPaKUHOHOI pelieTKe.
Onpenenexue UIMHBI CBETOBOH BOJIHBEI MpH

NOMOLUH JU(PPaKLUHOHHOIA peIeTKH»;
yCTaHOBKa nabopaTtopHas «H3ydeHue
M0 pH30BAHHOTO CBETA MONYNPOBOAHHKOBOIO
nazepa. 3akoH  Mamocay;  ycTaHOBKa

na6oparopHas «M3yueHne HHTEpPEpEHUHH
Na3epHOro cBeTa B TOJCTOH CTEKIAHHOM
nnactuike. [Tonocsl  paBHOrO  HAKJIOHA.
Onpeaenexye TONUMHBI MIOCKONAPaNIenbHOMH

CTeKNAHHOM MIACTHHLI no
HHTEpdEPEHUMOHHBIM KOJbLIAM
YyebHas naboparopus| Cneunanu3upoBaHHoe nabGoparopHoe
«MexaHuka ¥ Monexyssipuas| 06opynosauue no npodunio nabopatopu:
dusnkan, A-114 YCTaHOBKa naboparopHas "MastHuk
yHuBepcanbHblii", yctaHoBka nabopaTopHas
"MasTHHK HaKJIOHHBIH", yCTaHOBKa
naboparopnas "Mauuna ATByaa", yCTaHOBKa
naboparopHas "MaAaTHuK Makcsenna”,

ycraHoBka  naboparopHas  «Onpeaenexue
MOMEHTA HHEPLUHH pPOTOpa M CHIbI TPEHUS B
onope», yCTaHOBKa nabopartopas
«Onpenenexue Bs3kocTH MeToaoM CTokcay,
yctaHoBka  JjrabopatopHas  «Onpenenenue
MOMEHTA MHEPLHH TENa M NpPOBEpKa TEOPEMbl

UITeiinepan, yCTaHOBKa naboparoptas
«Onpeneneune OTHOLLEHHA MOJIAPHBIX
tennoemkocteii  rasa  Cp/Cv metonom

annabaTHYecKoro  pacliMpeHUs), MOPTPETsI
YUEHBIX.




YyeOHas naGoparopus
«DNEeKTPHYECTBO H
marsetusmy, A-207

Crneuuann3nposaHHoe naboparopHoe
obopymosanve no  npodumo  nabopatopuu:
ycranoska nabopatopHas «AMMepMeTp Kak
OMHYECKOE  COMpOTHBJIEHHME B CXEMEM,
yctaHoBka JiabopaTopHas «BOJIBTMETD  Kak
OMMYECKOE  COMPOTHBIEHHE B  CXEMey,
ycranoeka snaGoparopuas «M3mepeHue Toka H
HanpshkeHUa Ha COMPOTHBJIEHHUAX,
COeAMHEHHBIX nocjen0BaTebHO H
napauieNbHO»,  YCTaHoBka  JiaboparopHas
«OnpeneneHue rOpU30HTAIBLHOA
COCTABNAIOWIEH WHAYKUMH MarHHTHOrO Mojs
3emauy, YCTaHOBKA naboparopHas
«OnpeneneHue CONPOTHBJIEHHH C MMOMOLUBIO
MOCTOBOI cxembl YHTCTOHAa », YCTAHOBKA
naboparopuas «[Iposepka 3akoHa Oma
M3MEPEHHE YIENBHOrO COMPOTHBIEHHA »;
moayas ®I13-03 «OnpeneneHne OTHOWEHHUS
3apana JJMEKTPOHA K €ro Macce METOIOM

MarHeTpoHa»,  ycTaHoBka  flabopatopHas
«H3yuenne amnepMeTpa W BONBTMETPAY,
ycranoska  snabopatopHas  «[panynposka

ranspBaHOMETpa», YCTaHOBka nabopatopHas
«3KkcnepumeHTanbHas NpoBepka 3akoHa Oman,

NOPTPETHI YUEHBIX

YuebHas nabopaTtopun
«MexaHuKa U MONIEKYApHas
pu3zmnka» A-206

Cneunanu3npoBaHHoE nabopatopHoe
obopynosanue no npobunio 1abopaTopHH:
ycraHoBka  nabopatopHas  «OnpeneneHue
ko3¢ duumenTa BA3KOCTH BO3IyXa
KaruuApHbIM METOLOMY, ycTaHoBKa
nabopatopHass «OnpeneneHHe  OTHOLWIEHHA
MOJIIPHBIX ~ TemuoemKkocred  rasa  cp/cv
METOZOM  anuabaTHYecKoro PpacUIHPEHHRN,

ycraHoska nabopatopnas  «Onpenenexue
MOJIEKYSAPHOIi ra30BOi NOCTOAHHOH METOA0M
OTKAY KHY, YCTaHOBKa nabopatopHas

csobonHoro

«OnpeaeneHe  YCKOpeHHs
najieHus  Tena», yCTaHOBKa nabopaTopHas

«OnpeneneHne cpeaHeii CHibl COMPOTHRAEHHA

rpyHTa npi 3a0HBaHHH CBaH», YCTAHOBKa
% naboparopHas «Onpenenenne.  MOMEHTA
HHEpWIH  Tena 1l MpOBEPKa  TEOpEMbI

[Lreiinepa», NOpTPETL! YUEHBIX
KomnuioTepHblii knace ¢ Cneunanuzupopannas  yueOuaa  mebens,
Bbixosiom B MnTepier A-204 TeXHIuecKie cpeacTsa oGyuenia

(KOMMLIOTEPBL), JIUESH3IIOHHOE NPOrpaMMHOE
oBecneuenie

KomnploTepusiii knacc ¢

CamocToaTenpHas
Beixoom B Mirepier B-600a

pabora

Creunanusiposauias yueOuaa mebdens Ha 30
nocamotisix  Mect, 30  KOMNBIOTEPOB,
Texiueckie cpeacrsa obGyuenna (MynbTHME-
quiinbil  npoextop, Kkommbiotep (HOYTOYK),
sKpait), DILACOKAMEDBI, nporpamMMHoe]|




obeceneuenue
Cneunanusuposannas Mebenb, KOMMbIOTEPHAA
TEXHHKA C BO3MOKHOCTLIO BhIX0/1a B MHTEpHET
u o6ecnevyennem pocryna 8 JUOC, akpaH,
MyNETHMEUITHBIH NpoeKTOp, MPOrpaMMHOC
obecneueHue

YutanoHelii 3an
6ubnuorexku

7. OcoGennocTn opraHu3aun 06pazoBaTeNbHOI AEATENLHOCTH S JIULL C
OrPAHHYCHHBIMH BO3MOKHOCTAMH 3A0POBbSI 1 HHBAJIHI0B

Jlnua ¢ orpaHHYEHHBIMH BO3MOXKHOCTAMHU 310poBbsi (OB3) u uHBaIHIBI HMEIOT
BO3MOXHOCTb OECnpensTCTBEHHO MepeMellaTbcsi M3 OAHOro y4eOHO-1abopaTopHOro
koprmyca B IpYro, MOAHATBCS Ha BCE ITaXH Yy4eOHO-1ab0paTOpHBIX KOPMYCOB,
3aHUMaTbCd B YYEOHBIX M MHBIX [OMEIIEHHSX C YYETOM OCOOEHHOCTEH
NCUXOPHU3UUECKOTO PA3BUTHS K COCTOSIHHSA 310POBESI.

HOns obydenus nuu ¢ OB3 v uHBanua0oB, MMEKUIUX HApYLIEHHS OMOPHO-
JIBUraTeNnbHOro anmnaparta, obecrnedeHbl ycinoBuUs OecrnpensaTCTBEHHOro AOCTyna BO
Bce y4eOHbie nomeuenus. Mudopmauus o cneuuanbHeIX YCIOBHAX, CO3AAHHBIX IS
obyuatouuxcs ¢ OB3 u wuHBanuMnoOB, pa3MelleHa Ha calTe YHHBEPCHTETa
www//kgeu.ru. meercs BO3MOXKHOCTh OKa3aHHUSI TEXHUYECKOH MOMOLLUH aCCHCTEHTOM,
a TakoKe yCIyr CypAOnepeBOAYUKOB U THGIOCYPAOINEPEBOAUHKOB.

Jlna aganTauMu K Bocnpuatuio Juuamu ¢ OB3 v HHBaNIMAAMH C HApYILIEHHBIM
CIIlyXOM CMpPaBOYHOro, yueOHOro Marepuana Mo AHCLHMILIMHE O00ecne4nuBaroTCs
ClelylOLHE YCIIOBUSA:

- IS Ay4lieil OpUEeHTALUMH B AYJUTOPHH, IPUMEHSAIOTCS CHIHAJIbI OMOBELLECHHS
0 Hayasle ¥ KOHLIE 3aHATHs (CIIOBO «3BOHOK» MULIETCS HA IOCKE);

- BHMMaHue ciabocneiianiero 00yd4aroLEerocss MpUBJEKAaeTcs MeNaroroM
ecToM (Ha MJ1eyo KIafeTcs pyka, OCYIECTBIAETCA HEPE3KOE MOXJIOMNbIBAHHE);

- pasroBapuBasi C 00y4aloLIMMCAl, MNEIArOrHYecKuii pabOTHHK CMOTPHT Ha
HEro, rOBOPHT SCHO, KOPOTKMMH MPEMLIOKEHUAMH, obecreunBas BO3MOXHOCT
YTEHHs MO rydam.

KoMreHcalu1ss 3aTpyAHEHUI peyeBoro H HHTEJUIEKTYaJlbHOrO pa3BHTHS
cnabocaplamux o0yUyaroUXCs NPOBOAUTCA MYTEM!

- HCITIOJIb30BAHUS CXEM, IMArPaMM, PHCYHKOB, KOMMBIOTEPHBIX NPE3eHTaUuH ¢
FUMEPCCHUIKAMK, KOMMEHTHPYIOLIHMH OTACIbHBIC KOMITOHEHTBI H300paXkeHus;

- perysipHoro  MpHMCHEHHS ynpakHenui na rpaduueckoe BblAENEHHE
CYLIECTBEHHBIX MPU3HAKOB NMPEAMETOB H AABJICHHI; :

- obecrieyeHUs BO3MOMXKHOCTH Ans  00yvalowerocs MOJAYUHTh  aapecHylo
KOHCYJIBTALMIO MO JIEKTPOHHOMH NOYTE Mo Mepe HeoOXOAMMOCTH.

Jlns agantauuy K BOCAPHATHIO JIHLAMH C OB3 1 HHBAJIMAAMH C HAPYLUCHHAMH
3peHHUS CrpaBo4Horo, yuebuoro, NPOCBETHTENLCKOrO mMarepuana,
NpeayCMOTPEHHOro 06pasoBaTesbHOH NporpaMMoH Mo BLIGpaloOMY HAMPABACHHIO

[OJIFOTOBKH, 00ECIEYMBAIOTCS CICAYIOUKC YCJI0BHSL:
- BeseTCs ananTauus ouUHANLIOro caiiTa b CeTH HUurepuer ¢ yuetoM ocobbix

noTpeGHOCTEe WHBAJIMIAOB M0 3PCHHIO, o6ecreunBacTest HAJTMUHE KPYTHOLPH(TOBOM!
cnpaBo4yHOi HH(opMaLMK O pacHCaHHH yueOHbBIX 3alATHH;




BHocuHMble H3MEHCHHSA I YTBCPHACHHUS HA HOBBIIT yueOHbIIT roa
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Ouenounple MaTepralibl MO JIMCUHUIMIIC, MPEAHASHAYCHHDBI U OLECHUBAHUS
pe3ynbTaToB O6YUCHHs 112 COOTBETCTBHE HIIMKATOPAM JOCTHXKEHHUST KOMIETEHUHH,

OucHuBanye pe3yanLTaTtoB o0yucHHs MO AWCUMIIIMHE OCYUICCTBISIETCs B
pamkax Tekyuiero kontposs (TK) u npoMexcyTouioi aTrecTalunH, npoBOJUMbIX MO
Bannbuo-peiitniirosoii cucreme (BPC).

1.Texnonornyeckas Kapra

Cemectp 1
PeiiTuHronsle nokasaTeiH
£l o | Bl | B e
£ 5| B| g EL Z g % Sy g =
=28l E|l gk g|lgH €ls5H o| @ &
Haumenosanue pa3nena g E‘ E E = ,: E % ; E 4 5 1) 8
Se| §| 22 E|za 5|z8 £| § ¢
$7| 5|28 £|28 5|28 | &°
el = Elx ] El= =
Pazaen 1. «OcnoBbl TKI1 15-
Kaaccu4eckoii u 15 | 0-15 30 15-30
PENSITHBHCTCKOI MeXaHKH»
Tect 10
OTuer no naboparopHoii pabote 5
(OJIP)
Onpoc no paznenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznen 2. «Monekyanpuas TK2 20 lo.15 20- 20-35
GH3UKA H TEPMOAHHAMHKA» 35
Tect 10
Otuer no naboparopHoii pabote {0
(OJIP)
Onpoc no pasgenam (Temam) 0-10
Pedepart (P¢p) 0-5
Paznen 3. «NCKTPHUECTBO L 20 |0-15 23'; 20-35
Koutponenas pabora (KHTP) 10
Oruer no naboparopHoii pabore
(OJIP) 0
Onpoc no pasaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IMpomexkyTounas aTrecTauus oM
(3x3amen) 1 ' 0-45
B nucomennoii gopme no
Ouneram 0-45




Cemectp 2

Haumenosauue pasnena

PeitTuiironsie nokasarenu

dopMbl H BHA
KOHTpOJIA

gamnst k TKI

[ TexyLHii KOHTPOJIb
JlononHUTENbHEIE

II Texyuuit KOHTPOIb

Gannel kK TK2

JononHUTENbHBIE
111 Texymuuit KOHTPOIb

Oannel k TK3
Hroro

JlonoNHHUTENBHBIE

[TpomexyTouHas
arrecTauus

Paznen 4. «Marueruzm»

TK4

[a—
Ln
[—]
]
[y
Ln

30

o
!.ih
(7]
=

Tect

Otuer no naGoparopHoii pabore
(021139}

Onpoc no pazaenam (Temam)

0-10

Pedepar (Pdp)

0-5

Pazagen 5. «Ontuka»

TKS

20

0-15

20-
35

20-35

Tect

10

Ortuer no naboparopHoii pabote
(OJ1P)

10

Onpoc no pasaenam (Temam)

0-10

Pedepart (Pdp)

0-5

Pasnen 6. «neMeHTHI
KBaHTOBOM (u3nkn. OCHOBEI
ATOMHOM W AAEPHOH PUIUKHY

TKo6

20

20-

0-1
: 35

20-35

Kontponshas pabora (KHTP)

Oruer no nabopatopHoii pabore
(OJIP)

10

Onpoc no pasaenam (TemMam)

0-10

Pedepar (Pdp)

0-5

[IpomexyTouHAsn ATTECTALHS
(3k3amen)

OM

B nucsmeHHo# dopme 1o
O6uneram

2. OUECHOYHbIE MATCPHAIBI TEKYIIEr0 KOHTPOJS! I MPOMEAKYTOMHOIT aATTecTamm
I11kana oueHkH pe3yibTaToB 00yueHHs MO AUCUHTIHHE!

3annanu-
Kon Kon posatiinie
KOMMne- | MHIMKaropa pe3ynbTathl
TeHUMH | komnereduun | oByuenns no
JAUCUMITIHNC

Yponenb chopMIPOBAHHOCTI
HILHKATOPA KOMMNETEH LN

Hivke
Boicokuit | Cpeaunit cpeauero Huakuii
ot 85 no 100| ot 70 no 84 [or 55 n0 69 |oT 0 no 54




[lkana oueHuBanus

HEYN0B-
OTHUHO XOpoLLo Bg;ﬁ::;; o | neTBopu-
TENLHO
3aUTEHO HE 3a4YTCHO
3HATh:
OCHOBHbIE Yposenb YposeHs | Munuman | YposeHs
dusmueckie 3HaHui B 3HAHUI B BHO 3HaHUA
ABNEHHS | obneme, obneme, JIOTYCTUM HHKE
3aKOHBI; OC- COOTBETCT | COOTBETCT Bl MHHUMa
HOBHELE BYIOLIEM BYIOWEM | ypopens BHEIX
du3nueckue pe- | MPOrPAMM | MPOTPaMM | 3yayyy | TPebosan
AHYUHB M koH- | © &, MMEET uMeeT uit,
CTAHTBI, HX NOArOTOBRK MECTO P UMEIOT
onpesenenue u | Mo 6e3 HECKOJIEKO — MECTO
eIMHHULDI u3me- | OWHOOK HerpyOsIX HerpyOBIX rpyﬁﬁblc
peHus; omubok ol 6ok omuGKH
YMETB:
[Tponemon | [lpomemon | Ipomemon | Ipu
CTPHPOBAH | CTPUPOBAH | CTPUPOBAH | pEILEHHH
bl BCE bl BCE Bl CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHUS, YMEHHS, YMEHUS, 3aja4 He
peuleHsI peuieHsl peLleHbl NpOAEMOH
BCE BCE TUMOBBIE | CTPHPOBA
APHMEHATS (- OCHOBHBIE | OCHOBHBIE | 3ajlauM ¢ HBI
— 3a71ayu, 3a/1a4u ¢ HerpyObpIM | OCHOBHbIE
MaTemaTHuecky | BPMOTHEH HErpyoOpIM | M YMEHHA,
e OIK-1.2 # annapar nipu bl BCE H owubKamu | UMEIT
peleHMH 33113y 3anaHua B | omunbramu |, MECTO
npodeccHoHans MOJIHOM i BBIMONHEH | rpyOble
bokk o0Obeme BBINOMIHEH | BI BCE OWHOKH
JeATENbHOCTH A ae SANAHUA,
3aJlaHHA B | HO HE B
MONHOM MOJIHOM
obneme, obbeme
HO
HEKOTOPbI
€cC
HenoueTa
MH
BNAJETh: .
METOAaMM [Tponemon | Ipope- Hmeerca | He npo-
aHanu3a u CTPUPOBAH | MOHCTPH~ | MIHU- JIEMOH-
MOZENHpOoBa- bl HABBIKK | poBalibl MalleHBIl | cTpup
HU, npu Oazosvie | naGop OBaHb! Ga-
TCOPETHUECKOrO | peleHn | nasbiki HABBIKOB | 3oppie
" HECTawAap: | nou anm HABBIKIL
IKCACPUMEHTAT | THBIX pELEHIl | pelets npi
bHOro 3ajau, CTAlAAPTH | CTAHNAPTH peLeH
uceneopanun BLINOJIIE- | bIX 3a/a4, | BIX 3a]au, cTanaapT
NpH peleHim il Gu3n- | suinosine- | seinonue- \
3aaay YECKIX i Qusn- | uns gusn- HBIX
npodeccuonans | skenepu- | weckix YECKIIX S




Hoii MCHTOB, IKCMCPH- | IKCMEPH- | BBINOJIHE-
ACATCNLHOCTH obpabor- | mMeuTOB, MEHTOB, HHUA Qu-
KH H obpabor- | ob6pabor- | 3uueckux
HHTEP- KHH KHH JKCIEpH-
npetaudi | HHTEp- HHTEp- MEHTOB,
WX PE3yNb- | MPETAUMH | NPETAUMK | 56paGoT-
TaToB 6e3 | MX Pe3yb- | MX PE3YNb- | ot un-
ownbok 1 | TaToB € TaToB C Tepnpera-
HEMI0YETOB | HEKOTOPLI | HEKOTOPHI HHH HX
MH MH
Hegouera | memouera | PEOYTIPTA
MH. MH TOB,
HMEIOT
MECTO
rpy6Osie
OLIMOKH.

Ouenka «OTAHYHO» BHICTABNAETCA 32 BbINOJHEHHE KOHmMpOnbHuIX pabom u
mecmogblx 3adanuti G cemecmpe be3 ouubok u Hedo4emos; 2nyboKoe NOHUMAHUE U
ymenue npumename usuueckue 3aKoHvl 0N pewteHus 3a0ay MeopemuvecKozo,
SKCNEPUMEHMANbHO20 U NPUKAAOHO20 XAPAKmMepa, NOAHbIe U COOepHCAMENsHbIe
omeentel Ha 60NPoCcLl bunema (meopemuyeckoe U Npakmuyeckoe 3adanue);

OueHka «X0powo» BLICTABSETCS 3a BBINOIHEHUE KOHMPOAbHLIX pabom u
MecmoBulX 3a0anuil 6 cemecmpe ¢ MUHUMANbHLIMU OWUOKAMU U HeOo4Yemami;
NOHUMAHUe U YMeHue HNpuMeHsimb Qu3uyeckue 3aKOHbl ONA peweHus 3aday
1nmeopemu4ecKo20, IKCnepuMeHmansHo20 u npuUKIadH020 Xapakmepa, 00cmanioyHo
noaHvle u cooeprcamenvHvle Omeemel Ha eonpocvl bunema (meopemuyeckoe wunu
npakmuyeckoe 3adanue),;

OueHka  «yAOBJICTBOPHTEJILHO»  BEBICTABJSETCS 32 BBIMOJIHEHHE
KOHMPOAbHLIX pabom u mecmoselx 3a0anutl 8 cemecmpe ¢ 6ONbUUM KOAUYECMBEOM
OQWUBOK U HEO04emos, MUHUMANbHLIL HAOOP HABBIKOB GbINONHEHUA (DU3UYECKUX
aKCnepumennos, obpabomku u uHmepnpemayuy ux pe3yabmamoe.

OueHKa «HeyaoBJETBOPUTEJbHO» BBICTABJAECTCS 3a crnaboe u HenoaHoe
BbIMOJIHEHUE KOWMPOAbHblX pabom 6 cemecmpe u OMCYMCMGUE MUHUMANLHBIX
HAGBIKOG BbLINONHEHUS PUUHECKUX IKCNEPUMEHN06, 00pabomKl u uHmepnpemanyuu
ux pe3yn1emamoe.

3. [IepeveHb OLEHOUYHBIX CPEACTB
Kpatkas xapaKTepuCTHKa OLEHOYHBIX CPEICTB, HCMOJL3YEMBIX NPH TEKYLLEM
KOHTpOJIC YCMEBAaEMOCTH W TMPOMEXYTOUHOH arrectauud obyuaiouerocss o

JUCLMINIHUHE:
HaumeHoBaHuHe o
MUCAHIIE OLUEHOYHO
OLICHOUYHOro KpaTkas xapakTepucTHKa OLCHOMHOTO CPEACTBA W e
cpeacToa
cpeacTea
KoutponsHas Cpenctso npoBepky yMeuuii npuMensaTh Moay4cHible Komnnekt




pa6ora (KntP) Juanius JUist peliciia 3aja4 OnpejIC/icliioro THna ro KOHTPOJIBHBIX
TCMC HJIH pasaciny 3anatui mo ouseram
Cucrema cTauaapTH3NPOBAHIBIX 3aaaiuii, T .
Tect (Tect) no3nonnIoNas ABTOMATH3HPOBATL APOUCAYPY | 0 hariumti
HaMepenist ypostist 3nanuii u ymeuuii obyyaiouerocs
[Mepeuens 3ananuii u
OTuer no Buinonuenne  naboparopuoit  pabortni,  obpaboTka :::;’:{::?B i
naboparopiioii pesyavTatoB  dkcricpumenTa.  OgopmicHHe  OTHETa, iaBanateiion
pabote (OJIP) 3amuTa pe3ybTaTos naGoparopHoii paboTei No OT4HETY paren
paboTbl, nepeyeHb
TpeboBaHUiH K OTHETY
Onpoc no 3HaHHWe OCHOBHBIX NMOHATHIA [MepeyeHs
pasaenam TeMbl/pazaena/aucUUnInHb! onpeaeneHui
(Temam) OCHOBHBIX MOHATHH
TEeMbI/IHCUMTTIHHBI
[Mpoaykt  camocrtoaTensHoi  paboTel  CTYACHTA,
npeacrasnsiowuii  coboit  kpaTkoe HM3NOKEHHE B
Pediepar (Pdp) NMHCBEMEHHOM BHIC nonyyeHHsix  pesyabtatoB | Temsl peepatos
TEOPETHUYECKOr0 aHanu3a OMpeleNeHHON  Hay4HOi
(yuebHO-HCCAe10BaTENBLCKO#) TEMBI
OucHOuHBIE MaTepHanbl, BbiHeCEHHbIe Ha 23k3ameH, | [lepedens
COCTOAT H3 IK3AMEHAUHOHHBIX ouneros C | TCOPETHYECKHX
Jk3ameH TCOPETHUECKHMH BOMpoCcaMH H 3ajaHHUAMH | BOMNPOCOB H
MPaKTHYECKOro Xapakrepa /Uis npoBEpKH MPAaKTHYECKHX | KOMIEKT THITOBBIX
YMEHHH. 3anay
4. TIlepeyeHb KOHTPOJLHBLIX 3aJaHHIl HJH HHbIe MaTepHAJBI,

HeoOXoaHMBIe AJA OUEHKH 3H3Hlllu{, yMCHHl‘i H HABbIKOB, XapaKTEpPH3IYHLIHX
3TanbIl (popmupoaamm KOMIEeTeHUH B npouecce 0OCBOCHHA JHCUHITJIHHBI
IMposepsiemas komnereHuus: ITposepaemas komnerenuus: OIK-1, OIIK-1.2

Ilpumep 3adanua
Hns rexywero kourpoas TKI:

TecT

Bonpoc

Bd'ph‘dﬁﬂlbi‘ omeema

[Mpu abGCconoTHO HEYNpyrom
ynape BbINOJNHACTCA:

TONLKO 3aKOH COXpAaHCHHA UMNOylbca

TOJNLKO 3aKOH COXpAHEHHS MOJHOH MEXAHHYECKOH JHEPTHH

TOJNLKO 3aKOH COXpaHEHHA MOMEHTA HMNyJibCA

MEXaHHUEeCcKoil IHepruu

H 3aKOH coxXpaHeHHA 'liMI'IYJ'IbCﬂ, H 3aKOH COXpPaHCHHA MOJHOI

Cuna,

CClIN:

aciicToyrowas
Teno, He cosepuiaer paboty,

Ha

CHJa napaniebia HanpasJjaeHwlo NnepeMeLleH A

MepeMCLLLEH 145

cHJla adTHnapannensHa HanpapncHHIO NEpEMELLLCH IR
TENO0 NOKOUTCAH
cHNna unanpasneéHa non TYNLIM YoM K HanNpaBCHHIO

Panuyc-BekTop,

ﬂpOBBﬂC!IHbIﬁ H3 Ha4yana
KOOpAMHAT B JaHNYIO TOUKY
Mo3BOJIACT ONPCACHTL

MecToHaxoKaeHe AaiHoii ToUMKN

noJioieHne aannoii Toukn

paanyc KpHBH3NLI TPACKTOPIIN ABIBKCHIA TOMKH

BEKTOPHYIO CYMMY CHJI, NPILUIOIKECHTILIX K nannoit Touke




Oryer no gabopaTopHoii padore (OJIP)

Ykazauus no opopmiaeHuio otueta k naboparopHoit pabore.

Otuyer odopMmasercs KaXAbIM CTYJEHTOM HWHAMBHAYaJlbHO W JOJDKEH
comepxaTb: HOMEpP M HasBanue paboTbl, Lenb paboThl, JaTy BBIMOJIHECHKA, KPATKOC
OMUCaHue TEOPHMH  M3y4aeMoOro BOMpPOCAa, OCHOBHBIC  XapaKTCPHUCTHKH
M3MCPUTENBHBIX NPUOOPOB, 3aMHCH Pe3yJIbTAaTOB MPsAMBIX M3MEPEHHH M pacyeToB
KOCBCHHbBIX H3MEPEHHii, odopmieHHbIe B BHAE TabAUUbl, rpaduKH MOMYYEHHBIX
3aBucumocTedf  (ecnu  TpeOylOTCs), 3amuCh  BBIYMCICHMH, NPHBOMALIKX K
OKOHYATENLHOMY pe3yJbTaTy, pacueT OWHMGOK M3MEPEHHH M OKOHYATENbHBIH
pe3yJIbTaT ¢ yKkasaHueM OMOKH U3MEPEHHUs, BLIBOIDI.

Bce rpaduku IOMKHBI ObITH BBINONHEHB! HA MuUMMeTpoBoli Oymare. ITpH
pacuetax HeoOX0AMMO UCTIONB30BaTh eAMHHLBI cucTeMbl CH.

K kaxnoit naGopatopHoii paboTe CONEPKHUTCA MNepeyeHb BOMPOCOB IS 3ALUMTBI
nabopaTopHoit paboThl.

Npumep: JlaGoparopHas pa6ora U3MEPEHUE YCKOPEHMS CBOBOJHOI'O
MAJEHUS C ITIOMOILLBIO MATEMATHUYECKOI'O MASITHHUKA
KoHTpoabHble Bonpockl:

1. KakoB BHJ 3aKOHA rapMOHHYECKUX KonebaHui MasTHHKA?

2. Yro Takoe Kosiebanus? cBoOOMHBIE KoAEOaHWA? rapMOHHUUeckHe KosebaHus?
nepHoAHYecKHe MpoLecchl?

3. Jlalite onpeneneHds amnaMTyasl, (asel, nepuoaa, HacToTE, LHKJIHYECKOH
4acTOThl konebaHHusl.

4. Bouisenute (GopMybl s NMEpUoOJoB KoneGaHWH NpyKHHHOrO, (GU3HYECKOro H
MaTEeMaTHYECKOro MasTHUKOB.

5. Kak 3aBUCHUT BeJIMYMHA g OT reorpaduuecKoi WHpOThI?

6. TpuBenMTE NPUMEPDI [PAKTUUYECKOTO HCIOJIb30BAHUA KONEOAHHH MasTHUKA.

Onpoc no pasaesam (Temam):

1. AOCONIOTHO TBEPAOE TEIO;

2. Ckopocth (nnddepenumnanshas popma);

3. Vckopeuue (nuddepenumansuas popma);

4., TaHreHuuaabHOE U HOPMAJIbHOE YCKOPEHHs (dopmyasl);

5. Bropoii 3akox HeloToHa (onpeaenenue u dopmyna);

6. Wmnynsc (onpenenenue 1 Gopmyna);

7. Pa6ora (onpenenexne u popmyia);

8. 3aKOH COXpaHEHHs MOJHOH MEXaHU4ECKOH JHEPTHH (onpenenenue 1 hopmyna);
9. 3akoH COXpaHEHHs MOMEHTa UMITYJibCa (onpeaenenue u Gopmyna);

10. Teopema lllTeiiHepa.

Pedepar (Pdp)
Temsl pedepaToB:

1. JiBmkenue, kak GopMa CyLIECTBOBAHH MATCPHH;



2. 3aKOHbI KHHEMATHKH MEXaHHUYCCKOro ABHIKEIHUS U CBA3bL MCXLY HUMH;

3. JleiicTBHe cHll B 3eMHBIX YCTIOBUSX;

4. Mexauunyeckoe ABHXCHHUE B HEHHEPUHAILHBIX CUCTEMAX OTCUETA;

5. Tpenue. IToab3a u Bpea AJ1si MEXaHHYCCKOTO ABHIKEHHUS;

6. 3akoubl coXpaHeHHs - (yHaaMeHTAIbHbIE 3aKOHBI TPHPOABI;

7. JHeprus — eanHas Mepa paziuyHbIX GOpM JABHKEHHS H B3aAUMOJCHCTBUS
MaTepUH;

8. Bonuosble npoueccs B IpHpoae U TEXHHKE;

9. JlBnrkenune Ten B peaibHbIX cpenax;

10. O6 ucropuu passutis «TeOpUH OTHOCHTENLHOCTHY.

ITpumep 3aoanus
Hnsa Tekywero kourpons TK2:
Tect
Bonpoc Bapuanmst omeema
[Tepsoe Hayano | Q=AU+A
TEPMOJHHAMHKH s | Q=0
H30TEPMHYECKOro  mpouecca | Q=AU
MMEET BUIL Q=A
[pu TEMJIONPOBOAHOCTH | MEPEHOCA HMITYNIBCA U3 CIOS B CIIOH
MPOMCXOMAT MPOLIECCHI: nepeHoca BHyTpeHHeil 3Hepruu B Gopme TenioThl

BbIpaBHHBAHHs CKOPOCTEH OM3NeKallMX CNOeR
CaMOMPOH3BONIBHONO BHIPABHMUBAHUA KOHLEHTPAUMH B CMECH
razoB WIH MJIOTHOCTEH B XHMHYECKH YHCTBIX ra3zax

ITuxn KapHo — obpaTumeiii ABYX H30XOp H ABYX H300ap
Kpyrosoii npouecc, JIBYX U30TEPM M IBYX aauabat
COCTOSALLHI U3: JIBYX H30TEPM M ABYX H30XO0p
JBYX U30TEPM H ABYX H300ap

OTuyer no saGopatopHoii paGore (OJIP)

YkazaHus 1o opopMJIeHHIO OTHETA K JJabopaTopHOii paboTe.

Oryer odopmiserTcs KaXAbIM CTYAGHTOM HHAHBHAYaNbHO M  JIOJDKEH
CoAepXaTh: HOMEP W Ha3BaHUC paborTel, uUenb paboTbl, AaTy BHIMONHEHHA, KPATKOE
ONnucCaHue TCOPHM  H3Y4aGMOro  BOMPOCA, OCHOBHBIE  XAPAKTEPHCTHKH
M3MEPHTENIbHBIX MPUOOPOB, 3aMKCH PE3YNbLTATOB MPAMBIX H3MEPEHUH M pacueToB
KOCBEHHbIX M3MepeHuil, odopmientnie B Buae TabaHUBI, rpaduKH NONYUEHHBIX
3aBucuMocteit  (ecau  TpeOyloTcs), 3anUCh  BBIYHCIICHHII, NPHBOAALIHX K
OKOHYATE/NbHOMY PE3yJbLTaTy, pacyeT OWHOOK H3MEpelHHH H OKOHUATENbHBbIH
pe3ynbTat ¢ ykazaHuem ownOKH H3MeEpelns, BbIBObI,

Bee rpaduku jrominnl ObiTh BuInosnennl na Mujiimerponoii Gymare. Tpu
pacyerax HeoOXOIMMO HCIOJIL30BATL CJIMIHILLE cHeTembl CH,

K kaxoii sabGoparopioil paGoTe COAEPICHTCS MEpeUeiL BONPOCOB Ut 3AUIHTHI
naboparopuoii pabothi.



[pumep: JlaGoparopuas pa6ora OTPEAEJIEHUE OTHOLUEHHUM MOJISIPHBIX

TETJIOEMKOCTEM TA3A METOZOM AJIMABATHUYECKOIO
PACLIMPEHUS

Koutponbubiec Bonpoce::

1) Kakue Bunel Tennoemkocteii Bam uszsectibi?

2) OT 4ero 3aBUCHT TENJIOEMKOCTD ra30B? [Toyemy C, > C,?

3) KakoB u3snueckuii cMblcn yHHBEpCabHOI ra30B0oit MOCTOAHHOM R?
4) OGBACHHTE H3MEHEHHE TeMMNEPaTypbI rasa B npoiecce onbITa.

5) Ob6vacuute, noyemy anuaGaTa NpH pPACIUMPEHHH ra3a cragaer Kpyde, HeMm
H30TEepMa.
6) Uto HazbiBacTCs 4McioM creneneii cBoboabl? Kak 3aBUCAT OT uMcia CTeneHei

csobomel Cy u Cy? 3uHas y (M3 onbiTa), paccyuTaiiTe YMCNO cTemeHeil CBOGOII
MOJIEKYJIbI BO3MyXa.

Onpoc no pazgenam (remam):

YpaBHEHHE COCTOSHHSA UIeaNbHOrO rasa (ypasHenue Meuaeneesa-Kianeiipouna);
3akoH ABOranpo;

OCHOBHOE YpaBHEHHE MONEKYISAPHO-KUHETHYECKOH TEOPHH;

Cpennss KBafpaTHYHAsk CKOPOCTD;

BHyTpeHHss 3HEprus s NPOU3BOJILHOM MACChl M ra3a;

ITonnas pabora A4, coBepuiaeMas ra3om;

TennoeMKoCTb;

[lepBoe Hayano TEPMOAMHAMMKH;

Pabota B H30TEpMHUYECKOM TpoOIECcCe;

0. Ypasuenue [lyaccoHa.

— VNV AW~

Pegepar (Pdp)
Tems! pedeparos:

1. CTpoeHHe BELLECTBA C TOYKH 3PEHUSI MOJIEKYIAPHO-KHHETHYECKOH TEOpHH;

2. Inddy3uoHHble npoueccsl B XHBOH W HEXHBOH NpHPOLE;

3. TennooOMeH B %HMBOH M HEXHUBOM MPUPOAE;

4. [Mpupoaa kanuIApHEIX ABneHuid. Kanunnspuele aBaeHus B XHBOH H HEXHBOM
NpHPOAE; .

. 3aKOHBI TEPMOAHHAMHUKHK M UX POJIb B PACCMOTPEHHH PABHOBECHBIX MPOLIECCOB;

. Kpucrann, kak ¢opma CyLIECTBOBAHNA MATEPHH;

. Cunpl B MEXaHKKe U MOJIEKYsapHOH (U3HKe;

. DHTpONU, Kak ()yHKIHsA COCTOANHUS CHCTCMDbI;

. Teopema Bosibimana 0 paBHoMEpHOM PaclpeAC/ICiH JUECPrHit O CTEneHsM
cBo0OAbI;

10. Knaccuueckas cratucriia bonbumana;

O 01O Lh



lIpumep 3a0anus

Has tekywero kouTpoas TK3:
KouTponsuan pa6ora (KurP)
Tunosele 3ana4u AN KOHTPOJIBHOH paboThI

buner 1
1. JIse rupu ¢ MaccaMu 2 KI' M 3 KI' COeIMHEHBI HHUTBIO H MEPEKHHYThI Yepe3 OJIok.

Haiitn yckopenue, ¢ KOTOpBIM ABHXKYTCS THPH H CUITY HAaTsKeHHs HUTH. TpeHHeM
U Maccoi boka npeHebpeys.

2. UncanbHas TeroBas mamnna KapHo coBepiuaer 3a OAHH LMK paboTy 4 = 2,94
kJ>k W OTAaeT 33 UMKJ XOJOAHJILHHKY KoJauuyecTBO Terotel O = 13,4 xJx.
HaiiTi k.n.a. MaliuHel.

3. Paccrosnue Mmexny 3apagamu +8 HKnm u -6 HKn paBro 40 cM. BBIYHCIHTE
HanpsXKEeHHOCTh M MNOTEHUHWa] MOoJs B TOYKE, JIeXalWeH MOCEpeAHHE MEXAY
3apsagaMH.

4. Jlpa 3apsana no g = 10 Kn kaxnaplii HaxonaTcs Ha paccTtosHHM 50 cm apyr oT
npyra. Kakyio paGoTy HYXHO COBEpLIHTH, YTOOBI COJNM3UTE HX N0 PACCTOSHHUSA 5
cm?

5. Kongencatop emkocteio 2 Mk® 3apsikeH no Hanpsaxkenus 20 B. Kakor 3apsn
Oyner Ha obOkylankax 3TOro KOHAEHCaTopa, ECH K HEMY NOAKJIKOYHTE M1apauleIbHO
JIpYroi KOHIEHCaTOp eMKOCThlo 8 MK®D, 3apskeHHbIH A0 HanpsxeHus 32 B.
CoenuHeHbl 00KJIaAKH KOHAEHCATOPOB, HMEIOLIHE Pa3HOMMEHHBIE 3apsbl.

buner 2
1. lllap macco#t 1,5 kr kaTHTCa 6€3 CKOJNBXKEHHSA M0 FOPU3OHTANBHOH MJIOCKOCTH CO

CKOpOCThIO 5 M/c OnpenentuTh KHHETHYECKYIO JHEPIHIO 11apa.

2. Onpeaenute Haubonee BEPOATHYIO CKOPOCTh MOJIEKYJ ra3a, IJIOTHOCTE KOTOPOro
npu nasnenuu p = 40 xl1a cocrasut 0,35 kr/m>.

3. JIpa wapuka ¢ maccami m = 0,1 r kaxabli noaBeLIeHbl B ONHOH TOYKE HA HHUTAX
anunoit 20 cm kaxcaas. [Tonyyus 0AMHAKOBBIH 3aps, LIAPHKH Pa3OLIMCh TakK, 4TO
HUTH obpaszoBanu yroa 60°. HaiiTu 3aps Ka10ro mwapHka.

4. lllapuk Maccoit 40 Mr, 3apsbkeHHbI 10 3apsna g=10° Kn asuxercs co
ckopoctbio 0,1 M/c. Ha kakoe paccTosHHE MOXET MNpHOJU3HTBECH WAPHK K
MONIOKUTENLHOMY TOYEYHOMY 3apany ¢; =2 107 Kn?

5. Konpencarop emkocteto C; 3apsxeH 10 Hanpsxenus U;=100B. TIlpu
napauielbHOM TMOAK/IIOYEHHH 3TOro KOHJEHcCAaTopa K He3apsikeHHoMmy ¢ C>=35
mk®, BONbTMETp nokasan obwee Hanpskenue U = 20 B. Haiitu C,.

Buner 3
1. Kakoe faaBieHWe CO3AET KOMIPECCOp B KPAaCKOMYJIbTE, €CH CTPys KHAKOH

KPACKH BBITEKAET M3 HEro co ckopocthio 20 M/c. [TnotHocTs kpacku 800 kr/m?.
2.Macca m = 10 r kucnoponaa Harpesaercs oT Ttemneparypel T, = 323 K no
temnepatypbl To=423 K. Hailtu usmenenue sutponuu AS, ecnu HarpeBaHHe

MPOMUCXOAHUT H300apHYCCKH.



3. Paccrosiune mexny 3apsanamu ¢;= 180 uKn u g,=720 uKn pasio 60 cm
Onpenenute TOYKY Ha MPSMOM, MPOXOAsIIEH uepe3 3apsabl, B KOTOPOH HYKHO
MOMECTHTDb TPETHH 3apsan, 4TOObI BCS CHCTEMa HAXO/MJIACh B PABHOBECHH.

4. Ha#lTi 3HEPruio CHCTEMBI TpeX OJMHAKOBBIX TOUEYHBIX 3apanoB no q = 10°Ki,
PacnojioXEHHbIX B BEPIIMHAX PAaBHOCTOPOHHErO TPEYroJIbHUKA CO CTOPOHOH 3 CM.

5. TInowane NIaCTHH MIOCKOro BO3AYLIHOTO KoHaeHcaTopa 1,1 cM? , 3a30p Mexay

HUMH 3 MM. Oueprus 3apsokeHHoro kosgeHcaropa 1 mxJDk. Jlo kakoro
HanpsHKEHUs 3apskeH KoHaeHcaTtop?

OT4er no saGoparopoit padore (OJIP)

Yka3zauus no ohopmeHuio oryeTa k nabopatopHoii pabote.
Oruyer odopmasercs

KaXxIbIM CTYACHTOM
ConepPXaTh:

HHOIUBHAYAJILHO W  JOJDKEH

HOMep W Ha3BaHue paboTel, uens paboTbl, AATY BBINONHEHUS, KPaTKOE OMUCaAHHE
TCOPHHU  HM3Y4YaeMOro BOMPOCAa, OCHOBHBIC XAPAaKTEPUCTUKH H3MEPHUTENBHBIX
npubOpoOB, 3anucCH pe3yNbTaTOB MNPSMBIX HM3MEPEeHUH U pacyeTOB KOCBEHHBIX
u3MepeHuH, odpopmieHHble B BHAE Tabnuubl, rpaduky MOAYYEHHBIX 3aBHCHMOCTEH
(ecnu  TpeOyioTcs), 3anuCh BBIYMCIEHHH, MNPUBOASALIMX K OKOHYATEIbHOMY
pe3yJbTaTy, pacyer OWHOOK U3MEpPeHHH W OKOHYATENbHBIH pe3ynbTaT ¢ yKa3aHHEM
OWKOKHK U3MEPEHHSI, BbIBOADI.

Bce rpaduku 10MmKHBL OBITH BBLIMONMHEHBI HA MUJIMMETPOBOH Oymare. [lpu
pacyeTax HeoOX0aHMO HCNOJIb30BaTh AUHULIBI cucTemMbl CH.

K kaxno# naGoparopHoif paGoTe COAEpPKUTCS MNepeyeHb BOMPOCOB MJIs 3alMTBI
nabopaTopHoit paGoThl.

IIpumep: JlaGoparopuas pa6ora [PAIIYUPOBKA I'AJIbBAHOMETPA
KoHTpoabHbIE BONPOCHI:

1. UTo o3HavaeT nporpaaydpoBarb npudop?

2. Cdopmynupyiite npasuna Kupxroda.

3. Crpenka rajbBaHOMETpa CTOMT Ha HYJE€BOM JENEeHHMM LIKaibl, koraa R =0.
JlokaxxuTe 3TO, NPUMEHHB BTOpOe npaswiio Kupxroda.

4. YTo HYXKHO CHENaTh, YTOOb!I OTKJIOHUTH CTPEJIKY rajJIbBAaHOMETPA OO MpeaebHOro
3HAYEeHMs LIKaNbl, €C/IK OHA TyAa HE OTKJIOHHIACh NMPH MAaKCUMAaJbHOM 3Ha4YeHuu R?
5. 'ne Oyaer HaxonuThes cTpenka npubopa, ecnu Ry = R>= 0, a R # 0? Uto moxer

MPOU30HTH C rajbBaHOMETPOM B TOM ciyuae, ecind DJIC HCTOYHHKA - NOCTATOUHO
Gonbiuas BeJU4nHa?

Onpoc no pasaenam (Temam):

1. Tlponmonxure onpeneneHue: «DJIEKTPOCTAaTHYECKHM nonem
HABBIBACTCS e e euuseseeennnnsnnseennnnsesesnssnsasassesesesnsnesasesnnesssesnnsaseserennnnn »;

2. Tlponomxure omnpeacneHue:  «HanpsakeHHOCTBIO — JJNIEKTPHUECKOrO  moss
HABEIBACTCA. . .. csassvisiiosssivin s issssenssaiingusaysavsasmi A S5 55 s »;

3. Kak HanpasiieH BEKTOpP HANPsHKEHHOCTH JIEKTPUUECKOro nofis?

4,

3akon Kynona (popMyna H BXOASILIHE B HEE BEJIHYHHDI);
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Cs3b BexTOpa HANPSHKEHHOCTH £ 3NEKTPHYECKOTO MOJS € MOTCHLUMAIIOM @
dnekTpuueckuit Tok. CHla M MIOTHOCTL TOKA,

3akon Oma (Bce BapHaHThl);

Pa6ora u mowmocts Toka. 3akon Joyns-JleHua;

1-e v 2-¢ npasuna Kupxroda a1s pazseTBieHHbIX Leneit;

Pedepar (Pdp)
Tewmsl pedepatos:

T O S

9

DINIEKTPHYECKHE ABJICHHUS B IPUPOJIE;

VICTOUHNKM TOKA H raibBAHUYECKUE IIEMEHTDI;

Teopus Makcpenna u ee BiHsHUE HA Pa3BUTHE (DUIHKH;

H3oTponHble U aHU30TPONMHBIE AUIIEKTPHKH. CErHETONEKTPHKH;

[TpoBoaHHKH. SIBNEHHE  JNEKTPOCTATHYECKOH  MHAYKIHH. Pacnpenenenue
H3OBITOYHOrO 3apsAaa B 3apSHKEHHOM [POBOAHMKE. DKpaHbl. 3a3eMicHHe;
OCHOBHBIE 3aKOHBI MOCTOSIHHOIO TOKA;

Tox npoBosumoctu B merammax. OCHOBBI KJIACCHUYECKOH 3EKTPOHHOM TEOpHH
3JIEKTPONPOBOAMMOCTH METAJIJIOB;

3akoH Jlxoyns-Jlenua B auddepenuuansHoll 1 uHTErpanbHOH (opMax. 3akoH
Buaemana-®panua;

CBepxnpoBOJUMOCTb;

10.9nexTpuyeckuii TOK B rasax. DeKTPONPOBOAHOCTE ra3os. MoHM3aumMs MoneKy

razoB. HecaMoCTOSATENbHBIH ra3oBbli paspsan. YaapHas HOHM3aUHS ra3o0B.
CamocTosTeNnbHEIH ra3oBblii pasps u ero Tuisl. [asopaspsaauas miasma.

IIpumep 3a0anus

HAns rekywero kouTpoasa TK4:
Tecrt

Bonpoc Bapuanmer omeema

Huaykumonnelii Toxk — ToOK, | Bpawaercs B 3JIEKTPHUUECKOM MOJie
BO3HHUKAIOWMHI B 3aMKHYTOM | HAXOAHTCA B MArHUTHOM MNoje
NPOBOAALIEM KOHTYPE, €CJIH | HAXOJMTCA B NEPEMEHHOM MArHHTHOM M0ONE
KOHTYp: HAaXO0JAHTCH B EKTPHYECKOM rone

MaruuTHplii  NOTOK  4epe3s | OMpesenseTcs TOkAMH, NEePeceKaIoLHMH NOBEPXHOCTH
MPOM3BONLHO  3AMKHYTYIO | OnpeaensceTes BHYTPEHHHMH KPYrOBbIMI TOKaMIl

NOBEPXHOCTL! onpeaesisieTcs BHEeUHHMH TOKaMil
paBel Hymo

Hanpaesnenue cunuol, npasoro BHHTA

JeificTByiolLei HA TOK CO OypaBuuka

CTOPONbLI MArHUTHOrO NOAA nesoli pykn
HaxoAUTCs MO NpaBuily: npasoft pyku




Ot4er no naGoparopuoii paéore (OJIP)

Yxazauus no opopmicHuio oryera k gaboparopHoii paGore.

Ortuer oopMIIseTCs  KaXAbIM CTYIEHTOM HWHAMBHAYAJLHO M  JIOJDKEH
CONCPXKAaTh:
HOMECp H Ha3BaHue paboTel, uenb paboTel, AaTy BLINOJHEHHs, KpaTKOE OMUCaHHE
TCOPHH  H3Y4YaeMOro BOMPOCa, OCHOBHLIE XapaKTEPUCTHKH  H3MEPUTEIbHBIX
npHOOpoOB, 3anUCH pe3ynbTaTOB MNPAMBIX HM3MEPCHHH M PacyeToB KOCBEHHBIX
H3MEpeHHii, odopMneHHble B Buae Tabnuubl, rpaduku MONy4eHHBIX 3aBUCHMOCTEH
(ecnu  TpeOyloTCs), 3anUCh BBIYMCJICHHH, MPUBOMAUMIKX K OKOHYATEIbHOMY
pe3yneTary, pacuer OoWHOOK U3MEpPEeHUH M OKOHYATENbHBIH peay.nm'a'r C yKazaHHeM
OWHOKU U3MEPEHHUS], BBIBOBI.

Bce rpadukd NOJDKHBL ObITH BBIMOJIHEHB! Ha MHJUTMMETpOBOH Oymare. [lpw

pacuerax HeoOX0AUMO HCNONb30BaTh eAUHULBI cucTeMbl CH.
K kaxnoit naboparopHod pabore conepKHUTCA MEpedYeHb BOMPOCOB IJA 3aLIHUThI
nabopaTopHoii paboTEl.
Mpumep: JlaGopatopuas paGora OIPEAEJEHUE T[OPU3OHTAJIBHOHN
COCTABJIAIOUIEA MWHIAYKLUMU MATHUTHOIO IIO0J1 3EMJIM U
MMEPEBOJHOI'O MHOXWTEJIAA TAHI'EHC-I'AJIbBBAHOMETPA

KoHTpoJibHBIE BONPOCHI.
1. YTo Takoe HHAYKUHSA MAarHUTHOrO nons?
2. TloueMy MarHuTHasi CTpelika OTK/IOHAETCS MpH MpOMYCKaHMH TOKa 4epes
KaTYLLUKY?

Jins uero B Hauane paboTbl HEOOXOMMMO YCTAaHOBMTh KATYUIKY TaHIEHC-
raJbBaHOMETpa B MJIOCKOCTH MarHWTHOrO MepHaHana 3emau?
4. Kak HanpasJjleHO MarHUTHOE MOJIE B IIEHTPE KPYrOBOrO MPOBOJAHHMKA C TOKOM?
5. [loyemy HanpaBjieHHE OTKJIOHEHHs CTPEJKH MEHSETCs [MpPH H3MCHEHHH
MOJAPHOCTH TOKA KaTYLIKH?

Onpoc no pasaejam (remam):
1. Tlo kakoMy MpaBuJly HAXOAMTCS HaMpaBjeHHE BEKTOPa HHAYKUHH MArHHTHOrO

nona?
2. Cuna Amnepa. [1o kakoMy npaBuly HAXOAMTCA HANPABICHHE CHJIbL Amnepa?

3. 3akod bBuo-Casapa-Jlannaca. Cpa3b HanpsHKEHHOCTH MAarHHTHOrO mnojst ¢
MarHMTHOH MHAYKLHCH. '

4. MaruuTtusblii notok. Teopema ["aycca aJiss MarHUTHOrO NOJIA;

5. Cwuna Jlopenua. [To kakoMmy npasuily HaXOAUTCs Hanpasienne cunel Jlopenua?

6. 3aKkoH 2/1eKTpOMariuTHON HHayKkuun dapajes;

7. Camounnykuus. MHIAYKTHBHOCTD;

8. DuHeprus MarHUTIIOro MoJs;

9. Vpasueuuss Makcpemia Juls 2JICKTPOMArtUTIOrO M0/ (nudpdepenunansuan u

uHTErpaibHbic GOpMbI);
10. Kone6arensuniii koutyp. ®@opmysa Tomcona.



Pedepar (PQp)
Temnl pedreparon:

1. Yckopurenu 3apsoennnix yacrui. Marnerpon. Macc-CrickTpoCcKornusi;

2. 3akon nosnnoro Toka u ero npumenecnuce. Teopema ["aycca 1uis MArHUuTHOrO MoJis;

3. Tunnl Maruweruxon: jaua- M napa- wmarieruxd. COOTHOUICHHE MEAKAY
NOSIBNCHUSAMM JIMa- U napa-MarHUTHLIX CBOWCTB BCILICCTBA;

4. ®cppomarncrusm. Touka Kiopu. Maruurtupiii  rucrepesuc. IIpuMeHeHHA
(deppomarueTnkos;

5. Kpanrtosas  npupoaa  (eppomarHerdama. Mexanusm — HamMarHMU4YUBaHHUA
deppomarneruxa;

6. SlBncHue DACKTPOMATHUTHOM WHAYKUMM: 3.4.C. MHAYKUMH. [IpaBuio Jlenua.
OcHoBHOIt 3aK0H JICKTPOMAariHTHOH HHAYKUHHU (3akoH Papanes-JleHua.);

7. Onextpuueckuii  konebarenvHbpiii  kOHTYp. CBobGomHble  konebaHusa B
3JICKTPUHECKOM KOHTYpE;

8. Tllepemenuniii  anekTpuueckuid TOK. XapakTEPUCTHKH IMEPEMEH-HOro TOKa.
MOIIHOCTE TOKA;

9. BonHoBoe ypaBHeHHE ISl DJCKTPOMArHMTHOH BOJIHBL. OOBEMHas MJIOTHOCTh
3HEpruu anekTpomMarHuTHoro nons. ITorok sHeprun. Bextop ITokHTHHra;

10. [LIkana »n1eKTPOMarHUTHLIX BOJIH. Panvo4acTOTHBIH M ONTHYECKHH AHANA30H

INMCKTPOMAarHHTHbLIX BOJIH.

ITpumep 3adanusn

Jdnsa rekywero kourpoas TKS:

TecT

Bonpoc

Bapuanmu omeema

Yron Mexay MIOCKOCTAMHM
nponyckaiua ABYX
nonspusaTtopoe pasen 45°.
Ecnu yron yBenuyuTts B 2

yBenuuuTCs B 2 pasa

YMEHBLUHTCA B 4 pa3a

CTAHET PaBHOM HYIO

YMEHBLIHTCA B 2 pa3a

pasa, TO HHTEGHCHBHOCTD
cBeTa, MNpoLeero 4Yepes
oba nonspusaropa

Yron naseHds ny4a nHa
rpasuily ABYX Cpel paBncH
45°, yron npejoMieHus -
60°, npu 9TOM

OTHOCHTEJIBHLIA MoKa3aresib
MNPENOMJIICHHA COCTABJIHCT

0,71. (OTtBer yka3aTh ¢ TOMHOCTLIO 10 COTBLIX)

[1pu nepexone coera U3
BakyyMa (BO3/LyX) B KaKylo-
b0 onTHYCCKH
npo3pa4nyio cpeay (Bojy,
CTCKJIO) OocTacTcA
HCH3IMEHIIOMN!, .,

Hanpanjiciine pacnpocrpanciun

CKOpOCTL pacnpocTpaiiciiis

JUTHIA BOJHILI

yacrora konebanuii p coeronoil nonne




Oryer no gaboparopuoii pabore (OJIP)

Ykazauus no ogopmieHuio oryera k jaboparopHoit padore.

Oryer odopmnsiercsi KaxIbiM CTYIECHTOM HHAMBHAYaNbHO H  AOJDKEH
COACPXKATb:
HOMep W Ha3BaHue paboTwl, uenb paboThl, ATy BBIMOJHEHHMS, KpaTkoe OMHCaHHE
TEOPHH M3y4aeMoro BOMPOCA, OCHOBHBIE XapaKTEPHCTHKH HU3MEPHTENIBHBIX
npuOOpOB, 3anMMCH pe3yabTATOB MPAMBIX HM3MEPEHHH W pacyeToB KOCBCHHBIX
M3MEPEHHH, 0hDOPMIICHHBIE B BHIE TaGNUUbL, rpadHKu MOMyUEHHBIX 3aBUCHMOCTEH
(ecnu  TpebyloTCH), 3aMUCh BBLIYUCICHHH, MNPUBOASIIMX K OKOHYATEJIbHOMY
pEe3yJbTaTy, pacyeT OWKUO0K H3MEpPEeHHH U OKOHYATENBHBIH pe3ybTaT ¢ yKa3aHHWeM
OWHOKH H3MEPEHHS, BEIBOBI.

Bce rpadMKH JOMKHBI ObITh BBIMOJHEHB HA MUIUTMMETpOBOH Oymare. IpH

pacueTax HeoOXOAMMO MCIONB30BaTh equHHLBI cucTtembl CH.
K kaxnol nabopatopHoil paboTe COAEpKHUTCA NepeyeHb BOMPOCOB VIS 3ALUMTEHI
nabopaTtopHo#i paboThl.

Mpumep: Jlaboparopuas pa6ora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTposBLHBIE BOMPOCHI.
1. Kaxo# cBeT Ha3bIBAETCs MIOCKONONSAPH30BAHHEIM?
2. B yem COCTOUT SIBJIEHHE JIBOMHOrO JIy4enpenoMIeHHs?

-

3. Yrto Takoe omnrTuyeckas och? Kakue MJIOCKOCTH B KpUCTAJJIE HAa3bIBAKOTCA
rNaBHbIMU?

4. ChopMyIHpYHTE 3aKOHBI MOJIAPU3ALHH.
5. YkaxuTe cnmocoObl MojyyeHHs MOJIsspH30BAHHOrO CBETA.

Omnpoc no pasgenam (Temam):

1. EcrecTBeHHbIH H MONAPH30BAHHBIH CBET;
2. 3akoH Mamoca. 3akoH Bpiocrepa (GopmyJisr);
3. HWurepdepenuus, ycnoue HHTEPHEPEHUIHOHHBIX MAKCHMYMOB;
4. Judpakuus. Ycnosue aM(ppakiHOHHBIX MAKCHMYMOB;
5. Jlucnepcus H ee NposBJICHUS;
6. TennoBoe u3Ny4yeHHE.

7. AOGCOMOTHO YEPHOE TEJIO.

8. 3akon Credana-bosbumana.

9. 3akoH cMmelleHUsa BuHa.

10. ®ororddekr. Ypasuenue ditHureiina ana piewnero goroadgexra.

Pedepar (Pdp)
Temsl pedepaTos:

1. Tonocsl pasuoit Tonmmibl. Konvua Huiotoua, IMpumenenne nnrepdepenunn n
TEXHHUKE.

2. Jucnepcuonnntii cnexrp. Ipumencinue AMCICPCHH.
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[Monspu3auus cBera Npu €ro OTPaXKCHUH U MPEIOMIICHHH.,

[Tonnoe  (BuyTpennee) orpaxenue csera. [lpexensupiit  yron momxoro
oTpaxeuusn. CBeToBojbl.

Bpawenue nnockoctu nonsipusaunu. [lomspumerpus. [pumenenne
HCMONb30BaHUeE MONSAPU3ALIMK B HAPOAHOM XO3siicTBeE.

[Ipumenenue Buewero ¢potoadekta B TEXHHUKE.

Buytpeunuii poroaddext u ero npuMenenus.

Hasneuue cera. KpantoBoe 00bsicHEHHE AaBIeHUs CBETA.

Doroaddexr B nonynpoBoaHukax. dpdext Hdembepa.

0. TTonapusauus nmpu MPOXOXKICHUM CBETA Yepe3 HEKOTOpPble KPUCTALIbI. 3aKOH

Manioca.

Ilpumep 3a0anus

Jns rexkymero kourpoasn TK6:

Tunoseie 3anauu [t KOHTPOJILHOM paGoTHI.

Bunert 1

1.

-

s

4.

HalTi MarHuTHBIA MOTOK Yepe3 MJoLaab MOMEPeYHOro cedeHHs KaTywkH (6e3
CepleYHHKa), UMEIOILICH Ha KaXIOM CaHTHMETpe JUIMHBI n = 8 BUTKOB. Panuyc
cojieHouaa r = 2 ¢cM, cuJia Toka B HeM [ = 2A.

[Ty4ok Genoro cBera nmajaer HOPMAbHO HA CTEK/ISIHHYIO IUIACTHHKY, TOJLIHHA
koTopoii d=0,4MmkM. ITokasatens npenomieHus crekna n=1,5. Kakue AIHHBI
BOJIH, JIeXKallWe B mnpenenax Buaumoro crektpa (ot 4-10% no 7-107% mm),
YCHJIMBAKOTCA B OTpakeHHOM nyuke? YacTHua HaXOAUTCsA B MOTEHLUHANBHOH AMe
WHPHUHOH [ ¢ 6ECKOHEYHO BBICOKUMH CTEHKAMH B OCHOBHOM COCTOSHHH. HalT
BEPOATHOCTb HAXO0XIEHUA YACTHLbI B HHTEpBae /4 < x <//2.

HaiiTu noaHyl0 3HEPrur0, MOMEHT HMMYJbCA 3EKTPOHA U €ro BO3MOMHLIE
NpoeKLHH B BO3DYKIEHHOM COCTOsSIHHU 3d B aTOME BOAOpPO/A.

Haiitu nedext Macce, SHEPruio CBA3H M YACTbHYIO SHEPTHIO CBA3H SApa a30Ta.

Buner 2

1.

Jlse kaTywku HamoTaHbl Ha oOwMH cepaeyHdk. HalTu uX B3auMHYIO
HHAYKTUBHOCTb, €CJIH NPH CKOPOCTH M3MEHEHHWH CHJIBI TOKA B NEPBOH KaTyLUKe
dl/dt = 3A/c Bo BTOpO# KaTylike HHAYKTHBHOCTH HHAYUHpyetes DJIC &£,= 0,3B.
BbyucnuTh paguycobl nepsbiX MNATH 30 Dpedens As cnydyas MJOCKOH BOJIHBL.
PaccrosHue oT BOJHOBOH MOBEPXHOCTH 10 TOUKH HabmoaeHHa paBuo Im. dnuua
BosiHb! A=5-10"M. ®oron ¢ sueprueit 0,51 M3B B pe3ysbTaTe KOMNTOHOBCKOrO
paccesH1s OTKJOHHIICA HA Yro 180° .OnpenenuTs AOMO SHEPrHH B NPOLIEHTAN,
ocTaBuylocsi y paccesHHoro gorona.

Haitity nosnyio 3HEPruio H MOMEHT HMMYALCA JICKTPOHA B BO30YHAEHHOM
cocTosliuK 3p B aTOME BoAOpoOa.

Haiiti osuepruio  u juiMiy Bosibl (JOTOHA, MCHYCKACMOro Mpi nepexoae
JICKTPOHA B aTOME BOJOPO/Ia CO BTOPOI'O HEPreTHHECKOr0 YpoBHs Ha NEpPBbIii.



Buner 3

1. HanpskeHHOCTbL MAarHMWTHOTO MONs B LEHTPE KPYroBoro BHTKa € MarHHTHBIM
MOMCHTOM pn=1,5 AM? pasua 150 A/M. Onpegenure: 1) panuyc BuTka; 2) CHIly
TOKA B BUTKE.

2. CKONLKO WITPHUXOB HA IMM ANHHBI HKMeeT AU(PaAKIMOHHAs PELICTKA, ECIIH 3eeHasd
nunus prytu (A=5461A) B cnekTpe nepsoro nopsaka Habaoaaercs Moj yrjiom
0,33 panuan?

3. Yron paccesnus ¢orona ¢ sHeprueit 1,2 M3B Ha cBOOOAHOM 3JEKTpOHE 60°
Hatiti a1epruio paccesnioro ¢poroHa U 3J€KTPOHA OTAAYH.

4. 3a xakoe BpeMs pacnagercs 1/4 HayanbHOro KOJMYecTBa siiep pajiHOaKTHBHOIO
HYKJKHA, €CIH Nepuo nosiypacnana 24 yaca?

OTuer no saGopaTopuoii padote (OJIP)

VYkazanus no ohopMIEHHIO OT4eTa k nabopaTopHoit pabore.

Otuer odopmisercs KaXAbIM CTYAEHTOM HHIMBHAYaJbHO H  JIOJDKEH
COLlEpXKaTh:
HOMep M HasBaHue paboTel, Ueib paboTel, JATy BHIMOJHEHHS, KPATKOE OMHCAHHE
TEOPHH H3Y4YaeMoro BOMPOCa, OCHOBHBIE XapaKTEPHCTHKH HM3MEPHTENbHbBIX
npuOOpOB, 3aMWCH pe3yJbTAaTOB INPAMBIX H3MEPEHUH M pPacyeToB KOCBEHHBIX
H3MepeHHuH, oopMiIeHHbIE B BHAE TaONHLbl, rPadUKH MONYYEHHBIX 3aBHCHMOCTEH
(ecnn  TpebyrOTCs), 3amKCh BBIYMCJIEHHH, MNPUBOASILIHX K OKOHYATENHHOMY
pe3yibTaTy, pacyer OWHOOK U3MEPEHUI U OKOHYATENbHBIH PE3yJbTaT C yKa3aHHEM
OlHOKH H3MeEpEHHs, BBIBOJBI.

Bce rpaduku JO/OKHBI OBITH BBIMONHEHBl Ha MHJIMMETpOBOH Oymare. llpu

pacyerax Heo6XOAUMO HCIONb30BaTh €AMHKLBI cucTeMbl CH.
K kaxnoii naGopaTopHOil paboTe COAEpKMTCS MepedyeHb BOMPOCOB NS 3aLUMThI
nabopatopHoi paboThl.
IMpumep: JlaboparopHas pabota BHELLIHWM ®OTOIPPEKT
KoHTpoabHbIE BONPOCHI

1. Urto takoe doton? Hanuwunre GopMysibl €ro XapakTepHCTHK;

2. Jlaiite gopmy.iMpoBKy BHewHero ¢otoaddekra;

3. Yto npoucxoauT ¢ POTOHOM, MAAAIOLIMM Ha FPaHHLY METaIa;

4. YTO NpOMCXOAMT C IJICKTPOHOM B METajje Mnocie ero B3aUMOJIEHCTBUA C
dboroHoM?

5. Yto HazbiBaeTcs paboToil Bbixoaa? Ubs 3T0 XapakTepucTHKa?

6. JlaiiTe onpeneneuue KpacHoil rpanuibl potoapdexra;

7. YTO TaKkoe TOK HaChILECHHA?

8. Jlis 4ero Hy>KHO 3anupaloLiee Hanpskenue?

Onpoc no pasgenam (Temam)

1. Yo rakoe Bosnb! ae Bpoitna? _
2. Dddexr Komnrona. Paccesiinbiii oron U 2a€KTPOH OTAAYMH?



3. Tyusenbuslit addexr;

4. Ctpoenue aToma BOAOpoaa. IHEPreTHIECKHE YPOBHH;
5. Bosonbl 1 DepMHOHBI — YTO K HAM OTHOCHTCA?

6. Tlocrynatsl Bopa;

7. OneKkTpoHHas W ABIPOYHAs MPOBOAHUMOCTD;

8. CsoiicTBa aTOMHOro s11pa;

9. Tlepuon nonypacnazna. YpasHenus a- 1 [-pacnazos;
10. ledext maccesl.

Pedepar (Pdp)
Temsl pedepatos:

. Oddexr BaBunosa-Yepenkosa u ero npumeHeHue B saepHoit husnke;

. K ucropuu otkpeitus agdexra Komnrona;

Asnenue cepxnposoaumocty u adgdext Kynepa;

Judpakuus peHTreHOBCKUX Niyyeil W ee NMpUMEHEHHEe B PEHTreHOCTPYKTYPHOM
aHAJIM3€ U PEHTIEHOBCKOM CMEKTPOCKOIMHH;

5. Tonorpagus — UCTOpPHS OTKPBITUS U €€ IPUMEHEHHE;

6. SlnepHblit MarHUTHBIH PE30HAHC M €r0 MPUMCEHEHHE B TEXHHKE;

7. Tlpobnemel snepHOl 3HEPreTHKY Ha COBPEMEHHOM 3Tarle;
8.
0.
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ATOMHAas M s1€pHasi FJHEPreTHKa CEroaHs U 3aBTpa;
SlnepHble peakuHy B HAYKE H TEXHHUKE;
0. ITpobnembl TEPMOSIIEPHOIO CHHTE3A.

[TpomexyTounan atrectauua OMI:
Bonpocel k 3k3ameny (1 cemectp)

Cucrema otcuera. CKOpOCTb.

YckopeHue U ero cocTaBisioume.

Yrnosas ckopocTk M yriloBoe YCKOpEHHE.

3akoHb! HeloTOHA.

Heunnepumanshblie cuctembl otcuera. CHIIBI HHEPUHH.

3aKOH COXpaHeHHs UMIYJIbCa.

Pabora cunbl.

Koncepsatushbie cuibl. [TotenunansHas sneprus.

3aKOH cOXpaHEeHHs MOJHONH MEXaHHUUYECKOH IHEPIHH.

Teopema L reitnepa.

Kuuernyeckas sHeprus Bpalialolerocs Tena.

12. OcHOBHOH 3aKOH JAMHAMHKH BPaLLATE/IbHOrO JABHIKEH H3l.

13. 3akoH coxpaHeHWs MOMEHTa UMNYJIbCa,

14. VYpaBHenue COCTOSHHA HICANBLIIONO rasa,

15. OcunoBuoe ypasHenue MoCKYIAPHO-KHIIETHUECCKOIT TCOPHH HACANBHBIX FA30B.
16. 3akon Makcpenia 0 pacnpeaenciini no CKOPOCTIM TENOBOTO ABIKEHHSL,

17. Cpeniiee yucio cronkHOBEHUH U cpess UIHIA cBOGOAIIOrO 1l pobera monekyJ.
18. BuyTpenuss aueprus cucremo,
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19.
20.
21.
22,
23.
24.
25,
26.
27
28.
29.
30.
31
32.
33.
34.
35.
36.
3
38.

Pabota rasza npu ero paciiMpeHuHu.

[TepBoe Hayano TEPMOAHHAMHKH U €ro MPUMEHEHHE K H30MpOoLIeccaMm.
TennoemkocTb HACANLHOO rasa.

Kpyrosoit npouecc (1uxn).

Llukn Kapuo. ,

ONEKTPHUECKHii 3apsi. 3aKOH COXpaHeH s HIEKTPHUYECKOro 3apsaa.
B3aumopeiictue 3apsnos. 3akon Kynonua.

OnekTpuueckoe none. HanpskeHHocTs nons.

DNEKTPUUCCKHUIt AUNOb.

[Torok BekTopa HanpshkeHHocTH. Teopema Octporpaackoro-I"aycca.
[Torenuuan anekrpuyeckoro nosi. Pabora no nepemewieHuo 3apsaa.
ONeKTpUYecKoe none B AWINEKTPUKE.

[IpoBoaHHKH B 21eKTpUYecKOM nosie. EMkocTh. KoHaencaropel.
DHEpPrus JEKTPOCTATHYECKOTO MOJIS.

Onextpuueckuii Tok. Cuna U NIOTHOCT TOKA.

3akod OMa 11 OHOPOJAHOrO MPOBOAHHMKA.

CTOpOHHHE CHJIBL.

3akoH OMa [1st HEOJHOPOAHOrO Y4acTKa LIEMH.

Pa6ota u MoluHocTs Toka. 3akon JDHxoyns-JleHua.

[IpaBuna Kupxroda ans pa3BeTBIEHHbBIX LENEH.

THnoBLIe 3aga4H

1

(V8

8.

MaxoBHK Bpaliaercs ¢ yrjioBoi ckopocteio 180 06/mMuH. C HEKOTOPOro MOMEHTa
BpEMEHH OH HAa4asl TOPMO3HTHCSA C YIJIOBBIM YCKOpEHHEM 3 pan/c. Yepes kakoe
BpeMs OH ocTaHoBHTCA? Kakoe 4icio 0G0pOTOB OH PH 3TOM COBEPLUUT?

. Teno maccoi 4 Kr H3 COCTOAHHUA I[MOKOA HAYHHACT CKOJIb3UTEH I1O HAKJIOHHOH

JIOCKOCTH BbICOTOM 0.5 M M ANMHON 1 M M MPOXOAUT K OCHOBAHHIO HAKJIIOHHOH
MJIOCKOCTH CO CKOPOCThIO 2,5 M/c. HalHTH k03hpHUMEHT TpeHHs Tena O MIIOCKOCTh
¥ KONHMYECTBO TEMJIOTHI, NOJTY4EHHOH MPH TPEHUH

. B 6ayuone naxomutces ras npu temneparype 17 °C. Bo ckosbkoO pa3 yMEHbUIUTCS

napnenue rasa, ecau 40% ero Beliiaer u3 OauioHa, a TeMNepaTypa NOHU3HTCA Ha
10 °C?

. B 3akpeiTom cocyae o6beMoM 25 11 HaxoauTes 60 r kuciopona H 300 r aproua .

Tasnenue cmecu 0,5 MIla. Hakitu temnepatypy W MOJISpHYIO MacCy W MJIOTHOCTb
CMECH. '

. JIByXaToMHbIii ra3 B KOJIMYECTBE 2 MOJIb HArpeBaloT MpH MOCTOSHHOM obbveme no

temneparypbl 289 K. onpenenuts KOJHYECTBO TEMJOTHI, KOTOPOE HEoOX0UMO
COOBLUMTD a3y, 4TOObI yBEIHUHTL €ro JaBieHne B 3 pasa.

. IByxatoMHOMY rasy COOOLICHO KOJIHYECTBO  TCIJIOTHI 2,093 klx. Tas

pacumpsercs n3obapuuecku. Haiitu paboTy pacluMpeHHs rasa

.L[Ba OJIMHAKOBLIX 3apsMCHILIX LIApHKa, pacnojioKEHHbIE Ha PpacCTOAHHH

r=0,2 M, B3aMMOJICHCTBYIOT C CHJIOH 1 mkH. Jlo Kakoro noreHuHala 3apsKeHb
IIAPUKH, €CIIU WX AnaMeTpbl D = 1 cMm? )
Koupencarop eMkocTpio 4 Mk®d 3apsbien A0 Hanpsketi 10 B. Kakoii 3apsa



Oyner na o0xnaaKax 3TOro KonaeHcaropa, CCiii K Hemy napauiesibHO NOAKIIOYHTh
apyroii konacucatop eMmkoctoio 6 Mkd, 3apsokedtblii 1o nanpskenuss 20B 7
Cocnunennl 06knaaKu KOHACHCATOPOB, HMEIOLME OIHOMMEHHBIE 3aPSAIbI.

9. Bonet™eTp, noakmoueHHblit k ucrounuky toka ¢ DJIC =120 B # BHYTPEHHUM
conporusaeduem r=500 Om, nokassiact 118 B. Haiith BHYTpeHHee
CONMPOTUBACHUE BONLTMETPA.

10. AkkymynsTop ¢ BHyTpeHHHM conpoTHsieHueM r= 0,08 Om npu Toke I, = 4 A

OTAAET BO BHEWII0I0 Lenb MolHOCTs Py = 8 BT. Kakyio MOWHOCTE OTAAET OH BO
BHEIIHIOWO Lenb npv Toke I; =6 A?

[TpomexyTounas arrecrauus OM2:
Bonpoce k 3k3ameny (2 cemectp)

MarnuTHOE none. BekTop HHAYKUMH MarHHTHOTO MOJIA.

Cunsl AMnepa.

3axon buo-Capapa-Jlannaca. HanpsieHHOCTh MarHWHTHOTO MOJIs.

3aKOH MOJHOrO TOKA JUISt MAarHUTHOTO 10 B BAKYYMe.

MaruuTHbli noTok. Teopema ["aycca s MArHUTHOrO MOJIS.

Cuna Jlopenua.

Ssnenue Xonna.

SIBneHuHe 3NeKTpOMarHHTHON MHIYKLHH.

. Camounnaykums. UHIYKTHBHOCTb.

10. DHeprus MarHWUTHOrO MOJS.

11. MarHuTHBIE MOMEHTBI aTOMOB.

12. MarHuTHOE noJie B BEeLECTBE.

13. HanpsixeHHoCTh MarHMTHOro noJisi. OTtHocuTenbHas MarHHTHas
NPOHH1IAEMOCTb.

14.  OcHoBbl Teopun Makcsenna Ans 31€KTPOMarHMTHOrO MoJis.

15. KonebarenbHblit KOHTYP.

16. CsobonHble He3aTyxawlKe KonedaHus.

17. Cpoboaubie 3aTyxaroume konebanust.

18. Bonnosble npoueccel.

19. DnekTpoMarHUTHbIE BOJIHEL.

20. DHeprus 2EeKTPOMAarHUTHBIX BOJIH.

21. CseroBbie BOJHDI.

22. HWnurepdepenuns cBETOBIX BoJH. KOrepeHTHOCTE H €€ OCyLLeCTBIEHHE.

23. Judpaxuus csera. [punuun lokrenca-Mpenens. Meroa 3on ®penens.

24. Jiudpaxums Ha KpyrjioM OTBEPCTHH H JAHCKE.

25. ®oroaddexr.

26. Macca u umnyanc dorona. JipoiicTpennas npupoja cpera.

27. Jlsoficrentias KOpnyckyaspuo-BoJioBas npHposa MHKpooOLEKTOB.

28. Bepodarnoctuniid eMmuica noan ae bpoiins,

29. Coornouenne neonpeaeeiiocreii,

30. VYpasuenue Lpeaunrepa,

31. Tyuuenvuvtii addexr.
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32.
33.
34.
35,

ATOM BOZOpOAA.

MeXauuuecknit 1 MArHUTILIT MOMCHTBI 2JIEKTPOIIA B ATOMC,

[TpHHUMN TOXACCTBEHHOCTH MUKpOYACTHIL B030HbI H (hepMHOIILL.
[MousTie o kBanTOBLIX cTaTHCTHKAX Bose-Ditnwreiina u depmu-/Iupaka.

36. OnCKTPOHHO-NBIPOUHOI NEpexo.

37.
38.
39.
40.
41.
42,

OcHoBHbIe CBOICTBA H CTPOCHHE AAPA.

DHEprus CBA3u anep.

SlnepHbie CHIBL.

Anepubie peakuuu. Lienuoit npouece nenenus saep.
TepmosinepHble peakuuu.

PannoakTHBHOCTb.

Tunosblie 3aaa4n K 3IK3aMeHY

1.

2.

a5
o

4.

5.

6.

7.

8.

9

10

MarHuTHBIH NOTOK 4Yepe3 3aMKHYTHIH NpoBOAHMK conpoTuBieHHem 0,5 Om

paBHOMepHO yBenuuuacs ¢ 4 BO no 12 B6. Kakoit 3apsaa mpouwien wyepes

nonepeyHoe CeYeHue NpoBoaHHKa?

OnextpoH ¢ 3Heprueit 300 3B aBukeTCs MeprneHAMKYIAPHO JIMHUAM HHAYKLHH

MarHMTHOrO MOJs ¢ HanpsbkeHHocThio H =465 A/M. Onpenenuts cuny Jlopenua,

CKOPOCTb H paJ1ycC TPaeKTOPHH JJIEKTPOHA.

[TnockoBeinyknas nuH3a ¢ R =4 M BbIMYK/JIOH CTOPOHOH JIEXKHT HAa CTEKJIAHHOH

nnactude. OnpefenuTs AJMHY BOJIHBI MANAKOIIEro CBETa, €C/H pajuyCc NATOro

CBETJIOrO KOJIBLIA B OTPaKEHHOM CBETE PaBeH 3 MM.

Onpenenuts paguyc naToi 30Hbl PpeHens, eciu paauyc BTOpoi 30HbI DpeHens

JUIS TLIOCKOTO BOJIHOBOrO )pOHTA 2 MM. _

DHepreTHYeckas CBETHMOCTb 4epHOro tena Re =10 kB1/mM? . onpeaenuts AIuHY

BOJIHBI, COOTBETCTBYIOLLYIO MAaKCHMMYMY  CIEKTPalbHOH MJOTHOCTH

JHEpreTHYecKoi CBETUMOCTH 3TOrO Tela.

Kakoe konuuecTBo 3Hepruu ¢ 1 cM? MOBEPXHOCTH 3a 1 ¢ M3myyaeT yepHoe Teno,

€CJIM U3BECTHO, YTO MakCHUMaJlbHasi CNEKTPAIbHas MJIOTHOCTh €ro SHEPreTHYECKOH

CBETMMOCTH MPHUXOAMTCA Ha ANHHY BONHbI 484 HM?

Kanuii ocsewaerca csetoM ¢ AauHoi BosHbl 400 M. OnpenennTs HauMmeHbluee

3aepKuBaloLee Hanpsxkenue, npu koropom (oTOTOK npekpauwaercs. Pabora

BbIxOza 2.2 3B.

Kpacuas rpainua dotodddexra Ao = 500 nm. Onpeneaunts : 1) paboty sbixona

3JEKTPOHOB M3 I3TOr0 MeTaa; 2) MakCHMalbllylo CKOPOCTb ONIEKTPOHOB,

BLIpbIBAEMBIX M3 MeTasia caeToM ¢ A = 400 um.

Haiitu suepruio W Anuiy pojubl (oTola, HCIYCKAEMOro MpH nepexoae

3/IeKTPOHA B aTOME BOJIOPO/IA C BTOPOrO 3HEPreTHHECKOro YPOBHs HA NEpBblii.

. 3a xakoe Bpems pacnajercs 1/4 nayainioro KoJHUCCTBa sSSP PULHOAKTHBHONO
HYKJIMZA, CCIIMA NICPHOA NoJiypacnajia 24 uaca?
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