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1. Heab, 321auM U IVIAHUPYEMbI€ Pe3yJIbTAaThl 00y4eHUS M0 JUCHUILIHHE

[enpto  ocBOEHUS  AUCHUIUIMHBI  «Du3uKa»  SABIAETCA  CO3JAHHE Y
O0OyYaroIMXCsS OCHOB JIOCTATOYHO IUPOKON TEOPETUUECKON MOATOTOBKH B 00IaCTH
(GU3UKH, TO3BOJISIIONIEH OpPUEHTUPOBATHCA B MOTOKE HAYYHOM W TEXHUYECKOU
uHpopManmu u oOecreyuBawIIel MM BO3MOXHOCTh HCIOJIb30BAHHUS HOBBIX
(bU3UYECKUX MPUHIIUIIOB B T€X 00JIaCTSIX, B KOTOPHIX OHU CHECIUATU3UPYIOTCS.

3amayaMy  TUCHUIUIMHBI  SBJISIOTCS: M3Y4Y€HHE OCHOBHBIX (PU3MUECKUX
SIBIICHMI;

oBiajicHUEe (DYHIAMECHTAIBHBIMHU MTOHATHIMH, 3aKOHAMH M TCOPUSIMHU (DU3UKH,
a TaKk)Ke MEeToJIaMH (PU3UICCKOTO MCCIICIOBAHUS;

OBJIAJICHUE TIpUEMaMHd W METOJIAMU PEIICHUS KOHKPETHBIX 3aJa4 W3
pas3nu4HbIX o0JacTel PU3NKH;

(dhopMUpOBaHHE HABBIKOB MPOBEACHUSI (PU3UUYECKOTO SKCIEPUMEHTA, YMEHHS
BBIJICTIUTh KOHKPETHOE (PU3MYECKOE COJEpKaHHE B MPUKIAIHBIX 3a7adax Oymyiuen
JIEATEIIbHOCTH

Komnerenumu u "HAMKATOPHI, POopMUpYyEMbIe Y 00yUatOIIUXCSI:

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIIN

KOI[ N HAMMCHOBAHUC HHAWKATOPA

OIIK-1 — Cnoco0eH HCIoIb30BaTh
MOJIOKCHHS, 3aKOHEI I METObI
€CTECTBEHHBIX HAyK U MAaTEMATHKH JJIs
penieHus 3a1a4 MHKXEHEPHOU

eI TCIIbHOCTH

OIIK-1.2 — JIleMOHCTpUPYET 3HaHUS MOJOKEHUH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HaYK

2. MecTo aucuumiinHbl B cTpykrype OII
[IpenmiecTByroNME TUCIUIIIAHBI (MOIYJIH) HET
[Tocnenyronue quctuiivabl (Moaynu)__THUA

3. CTpyKTypa M coep:KaHue JUCHUILTHHBI
3.1. CTpyKTypa JUCUMILTHHBI

Jlist ouHOM (hopMBI OOYUEHHUS

Bun yuebHo# paboTsl Beero | Bcero CemecTpsl
3E 4acoB 1 2
OBIAA TPYJOEMKOCTbH IUCHUIIJIMHBI 12 432 252 180
KOHTAKTHAA PABOTA* - 174 84 90
AYJIUTOPHAS PABOTA 4,82 174 84 90
Jlexuumn 1,94 70 34 36
[TpakTnueckue (CeMUHAPCKUE) 3aHATHS 1,94 70 34 36
JlaGopartopHbie pabOThI 0,94 34 16 18
CAMOCTOSATEJIbBHAA PABOTA OBYUYAIOIIET'OCA 7,18 258 168 90
[TpopaboTka yueOHOTO MaTepurana 5,18 186 132 54
KypcoBoii npoekt - - - -




KypcoBas pa6ota

[ToaroroBka K MpOMEKYTOYHOU aTTECTALIMU

36 36

IIpoMexyTOUHAas aTTecTalys:

3.2. Cogepxanue AUCUMILIMHBI,

BHUaM 3aHATHH

CTPYKTYPMPOBAHHOE 10 pa3jejaM H

Pa3nensr Pacnipenenenue @opmbl 1 | MHIEKCHI HTHAMKATOPOB
JACIUATIIAHBI a TPYJIOEMKOCTH BUJI dopmupyeMbIx
§ 10 BUJAM y4eOHON paboThl | konTposst KOMITETEHIIHI
o) S e} ; te}
3 = | & B | &
m = [t} S ]
2| 8| & | 3
Paspgen 1: 66 10 6 10 40 TK1 811}11{(11 223
duznyeckue O B
OCHOBBI
KJIaCCUYECKON B
PENAATUBUCTCKOMN
MEXaHHKU
Paznen 2: 64 10 4 10 40 TK2 ggﬁll 223
MounekynspHas -1.2-
dbusmxa u OINIK-1.2-B
TEPMOJIMHAMUKA.
Paznen 3: 86 14 6 14 52 TK3 811%1{(11 223
DJIEKTPUYECTBO OLK-I 2B
DK3amMeH 36 36 OM1 OIIK-1.2-3
OIlK-1.2-Y
OIIK-1.2-B
Htoro 3a 252 34 16 34 168
1 cemectp
Paznen 4: 50 12 8 12 18 TK4 81{[[;((11 22;3/
MarneTtusm OLK. 1 o3
Paznen 5: 48 12 6 12 18 TK5 811}1%11 223
— OINK-1.2-B
Pasnen 6: 46 12 4 12 18 TK6 ggﬁll 223
DIIeMEHTHI -L2-
KBaHTOBOH (pU3HKH. OINK-1.2-B
OCHOBBI aTOMHOM U
SIIepHON (DUBHKHU.
DK3aMeH 36 36 OM2 OIIK-1.2-3
OIlK-1.2-Y
OIIK-1.2-B
Hroro 3a 180 36 18 36 90
2 cemecTp
HUTOI'O 432 70 34 70 258




3.3. Coaep:kaHue QM CHUNINHBI

Paznen 1. ®usnyueckue OCHOBBI KJIIACCUYECKOW U PEISITUBUCTCKON MEXaHUKH:

[Ipenmer ¢uszuku. GU3ndYecKre OCHOBBI KJIacCUYeCcKor MexaHnuku. Kunemartuka
MarepuanbHo Touku. Cucrema otrcyeta. CKOpPOCTb. YCKOPEHHE U  €ro
coctapisronue. J[BmkeHue Tena, OpOIMIEHHOTO TOJ YIJIOM K TOPHU30HTY. YTIIOBas
CKOPOCTh M YIJIOBOE yCKOpeHHE. /[MHaMuKa maTepuanbHOM TOUYKHU. lIepBbIl 3aKOH
Hprorona. Macca u cunsl. Bropoit 3akon Hetotona. Tpetuit 3akon HerotoHa. 3akoH
JBOKECHHS LIEHTpa MHEpPUUHU cucTtembl. HemHepumnanbHble cuctembl oTcyera. CHIlbl
uHepiuu. Pabora u sHeprus. 3akoHbl coxpaHeHUs. OCHOBHBIE MPEICTABICHUS O
3aKOHAX COXpaHEHHUsA. 3aKOH CcoxXpaHeHusi wummyibca. Pabota u sHeprus.
KoHcepBaTuBHBIE CUJIBI. 3aKOH COXPAHEHHUs MOJTHOM MEXaHMYECKON dHEpruu. Y aap
abCOJIIOTHO ynpyrux Tend. Ynaap aOCoiloTHO Heynpyrux teil. Juccumnanus >Heprumu.
JnHamuka BpamarelbHOro IBWKEHUs. MoMmeHT uHepuuu. Teopema IllteiHepa.
Kunernueckas sHeprus BpamieHus: tena. MomeHT cuiibl. PaboTa mo BpalieHuro Tena.
OCHOBHOM 3aKOH JWHAMHKHA BpallaTelIbHOTO JBWXEHUA Tena. OnpeneneHue
MOMEHTa UMITYJIbCa. 3aKOH COXPAaHECHHUSI MOMEHTA MMIyJbca. [[puMeHeHrne 3aKk0HOB
JAHAMUKN TBEPAOTO TEJA. DJIEMEHThl MEXAHUKHU KXUJKOCTEW W ra3oB. /laBieHue B
JKAJIKOCTA W Tras3e. YPaBHEHHE HEPA3PBIBHOCTU. YpaBHeHHE bepHyium. BA3KOCTb.
JlamuHapHblii ¥ TypOYJIEHTHBI PEXHMBbI TEUEHHUs >KUAKOCTEH. J[BHO>KeHHe Ten B
KUJIKOCTAX U ra3zax. OCHOBBI PEIATUBUCTCKON MEXAHUKHU. DJIEMEHTHI CIEUUAIbHON
Teopun oTHocuTelbHOCTH. [IpeoOpazoBanust ['amunes. MexaHUUeCKUN TPUHIIUI
OTHOCUTENIbHOCTU.  llocTynmarsl  cHenuanbHOM  TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. [IpeobpazoBanus Jlopenua.
OOHOBPEMEHHOCTh COOBITUM B pa3HbIX cHCTeMax oTcuera. [[nuHa Tenm B pa3HbIX
cUCTEeMax oOTcyeTa (COKpalleHue JMJIMHBI). JIIUTENbHOCTh COOBITUHA B Ppa3HBIX
cUCTEMaxX oOTcyeTa (3amMeUIeHUEe BpPEMEHH). PeNsSTUBUCTCKUI 3aKOH CJIOXKEHUS
ckopoctedd. MHTepBanm MeEXIy COOBITHSMHU. PensSTUBUCTCKOE BBIpaKEHUE IS
uMItyJibca. OCHOBHOM 3aKOH PEJIITUBUCTCKON TUHAMHUKH. 3aKOH B3aUMOCBSI3M MACChI
Y DHEPTHUH.

PA3JIEJI 2. MonekvyigapHas GU3MKa 1 TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJIIDHON (PU3UKH W TepMOAMHAMUKH. OCHOBBI MOJIEKYJIAPHOI
¢u3uku. CTaTUCTUYECKHMM UM TEpMOAMHAMUYECKUHA METOAbl  HCCIEAOBaHUS.
[TapaMeTpbl COCTOSIHMSI BEIIECTBA. YPABHEHHE COCTOSIHUS WJIEAJIbHOIO Tasa.
OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOW TEOPUH UICAIBHBIX ra30B. 3aKOH
MakcBenna O paclmpeleseHMH IO  CKOPOCTSM — TEIUIOBOIO  JIBHXKECHUSI.
bapomerpuueckas Qopmyna. Pacnpenenenme bonsiiMana.  Cpemnee  4mcIo
CTOJIKHOBEHHH W CpeAHsisl JyIMHa CBOOOAHOTO npolera MosieKy. SIBleHus nepeHoca
B rasax. PeanbHblie ra3el. YpaBuenue Ban-nep-Baanbsca. M30Tepmel peanbHbIX Ta30B
U UX CpaBHEHUS C TeopeTHYecKUuMU. OCHOBBI TEPMOJIMHAMHUKU. BHYTpeHHss HEprus
cucteMmbl. Temnora u paborta. Paborta raza nmpu ero pacmupenuu. [lepBoe Hauvano
TEPMOJMHAMHUKN WU €r0 INPUMEHEHHME K HM30mIporeccaM. TermroeMKOCTh UACAIBHOIO



raza. Kpyrosoii npouecc (uuki). O6parumbie 1 HeoOpaTuMble mporecchl. LIk
Kapno. OuTponus. Bropoe Hauano TepMOIUHAMUKMY.

PA3EJI 3. DiaekTpu4ecTBO

DneKTpocTaTuka. DJNEKTPUUYECKOE I0JIE B BaKyyMe. OJEKTPUUECKUN 3apsl.
3aKOH COXpaHEHUs »JICKTPUUYECKOTro 3apsaa. B3ammopencTBue 3apsoB. 3aKOH
Kynona. Onektpuueckoe mnosie. Hanpsok€HHOCTh MMOJSA. DIEKTPUUYECKUN JTUIOJb.
[Torennuman snekTpuyeckoro mnotid. [loToxk BekTopa HampsbkeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepsl BBIUHUCIEHUSA 3JIEKTPOCTATUYECKUX TOJNEH C
noMoniplo Teopemsl Octporpaackoro-I'aycca. [IMdneKTpUKM W TNPOBOJHUKH B
ANIEKTPUYECKOM TioJie. Buabl mossipu3ainuul AUAJIEKTPUKOB. DIEKTPUUECKOE T0JIE B
nuanextpukax. [lonsgpuzoBanHocts nuanekTpuka. Teopema Octporpanckoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO MOJS B AUIEKTPUKE. Y CIIOBUS HA TPaHULIEC pa3iena ABYX
auaiekTpudeckux cpea. CerHeToaneKTpuku. 1IpoBOIHMKHM B 3JIEKTPOCTATUYECKOM
noyie. OJEKTPOEMKOCTh YEAWHEHHOro MNpoBogHUKa. KonaeHcaTopbl. OHeprus
ANEKTPOCTATUYECKOTO TOJIsl. [IOCTOSIHHBIN 3JIEKTPUYECKH TOK. 3aKOHBI TOCTOSTHHOTO
TOKa. DiekTpudeckuil Tok. Cuiia ¥ TJIOTHOCTh TOKa. 3akoH Oma isi OJJHOPOJHOTO
npoBoaHuka. CropoHHue cuibl. 3akoH OMa i1 HEOJAHOPOIAHOTO y4acTKa LEMH.
Pabora u MomHocTte ToOka. 3akoH Jlxoynsa-Jlenna. Krnaccuueckas Tteopus
aneKTponpoBoaHOCcTH MeTaiuioB. [IpaBuna Kupxroda asis pa3BeTBICHHBIX LETIEH.

PA3EJI 4. Margetusm

DJIeKTpOMarHeTu3M. MarHutHoe mnojie B BakyyMe. MarnutHoe noie. Bektop
MHAYKUUM MarauTHoro mosisi. Cunel  Ammnepa. 3akoH buo-Casapa-Jlamnaca.
Hanps>keHHOCTh MarHUTHOTO MOJIA. 3aKOH MOJIHOTO TOKa JJisi MarHUTHOTO MOJS B
Bakyyme. MaruutHbli noTok. Teopema I'aycca nnmsa marHutHoro mnousst. Cuia
JlopeHua. IIpyHOMIT IEUCTBHUS LMKIWYECKUX YCKOPUTENECH 3apsDKEHHBIX YacCTHLL.
SBnenne Xomna. SfBneHME 3NEKTPOMAarHUTHOW HMHAYKOMH. CamMOMHIYKIUA.
NHIyKTUBHOCTb. OHEPruss MAarHATHOIO NOJIs. MaruuTHoe I1one B BEIIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHuTHOE€ mMoJie B BemecTBe. HampskeHHOCTh
MarHuTHOro moJig. OTHOCUTENbHAsT MAarHUTHAas MPOHUIAEMOCTh. JlMaMarHeTUKH.
[Tapamarnetuku. ®eppomarHetuku. llonstue o mnpupome QeppoMarueTusma.
AHntudeppomaruetuku. SBnenue ceepxnpoogumoct. OcHOBBI Teopun MakcBeia
VISl 3JIEKTPOMAarHUuTHOro mnoiis. Bropoe ypaBHeHne Makcgemna. Tok cmenieHus.
Ilonnass cucrema ypaBHeHMM MakcBemna Uil 3JEKTPOMAarHUTHOTO — TOJIA.
OTHOCUTENBHOCTD AIEKTPUYECKOU u MarHuTHOU COCTaBJISFOIINX
anekTpoMarautHoro Tmons. Komebanmss u  BosHBL. KosjeOaTenbHBIH  KOHTYD.
CBoOonnble He3aTyxaromue koseOanus. CBOOOIHBIE 3aTyxarolue KoJeOaHusl.
BonHoBbIE mpoliecchl. DJIEKTPOMAarHUTHBIE BOJIHBL. JHEPrUsl 3JIEKTPOMArHUTHBIX
BOJIH.



PA3AEJI 5. Onruka

BonnoBas ontuka. CBetoBble BOJIHBL. MHTepdepeHLHs CBETOBBIX BOJIH.
KorepentHocTh 1 ee ocyiiectBieHue. CrnocoObl HaOM0IeHUS] UHTEP(EPEHIINU CBETA.
HekoTtopsie mpumepsl npumeHeHusi uHTepdepenimm cseta. [udpaxuus csera.
[Mpunuun Troitrenca-®Openens. Meton 3o @penensa. Hudpakius Ha Kpyrjiom
OTBEpCTUM U JuCKe. EcTecTBEHHBIM U MOJsipu30BaHHbIA cBeT. [losspusanus npu
OTpaXECHUM U IperoMiieHuW. JIBoWHOe usydenpenomiieHue. B3aumopencrsue
AJIEKTPOMAarHUTHBIX BOJH C BewIeCTBOM. Jlucmepcus cBeTa. DNEKTPOHHAs TEOPHUs
aucriepcny csera. Iloromenue u paccessHue cBera.

PA3JIEJI 6. DiemenThl KBaHTOBOM hm3nku. OCHOBBI AaTOMHOM M IAEPHON

SIZI/ISI/IKI/I

OcHoBbl KBaHTOBOW (pu3uku. Macca um wumnyiabc (¢GoToHaA. JIBoWcTBEeHHas
npupoza ceera. J[BolicTBEHHas! KOPIYCKYJISIPHO-BOJIHOBAs MPUPOJIa MUKPOOOBEKTOB.
BepositHocTHBIN cmbicn BoaH Je bpoiinsa. BonnoBas ¢ynkuus CooTHouieHUE
HeonpeneneHHocre. YpaBHenue Ilpeaunrepa. TyHHenbHbIl 3(dexr. AToMm
BOJ0poJa. CIOHTAHHOE W BBIHYXIEHHOE U3MyueHHe. ONTHUECKOE YCUIIEHUE B CPEJIe
C MHBEPCHOM 3acCelIeHHOCThIO. Jlazepbl. MeXaHWYeCKMi W MarHUTHBII MOMEHTBI
JJEKTpOHa B aroMe. IIpuHIMI TOXIAECTBEHHOCTM MMKpo4yacTULl. bO30HBI U
dbepmuonbl. IloHATHE O KBaHTOBBIX CTAaTHCTHKAaX bose-DiHmTeliHa u depMmu-
Hupaka. 3oHHass Teopusi TBepAbIXx Teid. (OCHOBBI 30HHOM Teopuu. MeTasl,
AURJICKTPUKH, TOJYINPOBOAHUKH C TOYKHM 3peHusi 30HHOH Teopuu. CoOcTBeHHas
IIPOBOAUMOCTB IOJyIIPOBOJAHUKOB. IIpuMecHast mpoBOAMMOCTD MOJYIIPOBOAHUKOB N-
thna. IlpuMecHas DPOBOAMMOCTH IOJYNPOBOJHUKOB P-THHA. JJIEKTPOHHO-
JOBIPOYHOM Mepexoa. ATOMHOE sIIpO U JIEMEHTapHbIE YyacThlibl. OCHOBHBIE CBOMCTBA
Y CTPOEHUE si/Ipa. DHEPTUS CBA3U sfep. AnepHbie cuiibl. AnepHsie peakuun. LlenHoun
Mpo1ECC AeneHus aaep. TepmosaepHple peakunu. PanoakTUBHOCTh. DJIEMEHTapHbIE
YaCTHULBI

3.4. TeMaTH4YeCKU IJIAH NPAKTHYECKHUX 3aHATHH

Pemienne 3amau mno pasneny 1 «®Dusznueckue OCHOBBI KJIAaCCUYECKOW U
PETATUBUCTCKOM MeXaHuku»: (OCHOBbI KHHEMaTHUKU. J[MHaMuKa MaTepuaibHOMN
TOYKU M TMOCTYyNATEIbHOIO JABUXEHUSI TBEpJOro tena. Pabora u sHeprus. 3akoHbI
coxpaHeHusi. MexaHuka TBepaoro Ttena. OCHOBBI PEIATUBUCTCKON MEXaHUKHU.
DJIeMEHThl MEXAHUKH JKUJIKOCTH.

Pewmenue 3agau no pasgeny 2: «MouekyisipHass pU3MKa U TEPMOAMHAMUKA:
MoneKyIsipHO - KHHETUYECKask TeOpHUsl UACAIbHbIX Tra30B. OCHOBBI TEPMOJANHAMUKH.
Tennossie mamunbl. ki KapHo.

Pemienne 3amau mno pasgmeny 3:  «OnekrtpuuectBo»: 3akoH KynoHa.
HanpsxeHHOCTh ¥ MOTeHIUMAI 3JIEKTpocTartudeckoro noiist. Jquanekrpuku. Teopema
l"aycca niis 31eKTpoCTaTUYECKOTo NOJIsl B BAKYyME U B AUAJIEKTpUKE. [[poBOIHUKH B



JIEKTPOCTATUYECKOM IIOJIE. ODHEPrus >JeKTpocTaThdeckoro mnois. I[locTosHHBIM
AIEKTPUYECKUIN TOK. DJIEKTPOABIKYLIAs CUJIAa U HANPSDKEHUE. 3aKOHBI IIOCTOSTHHOTO
toka. [TpaBuna Kupxroda.

Pemienne 3amau no pasmeny 4: «MarHetusm»: MarHutHoe Tmose. 3aKOHbI
JIIEKTPOMAarHeTu3Ma.  JJEKTPOMAarHuTHas MHAYKOUS. MarHuTHble  CBOICTBa
BemectBa. OcCHOBBI Teopun MakcBemia Uil DJIEKTPOMArHUTHOTO — MOJIS.
DNEKTPOMATrHUTHBIE BOJIHBI.

Pemiennie 3amau mo paszmeny S5 «OnTukay: YpaBHEHHE TapMOHUYECKHUX
kosnebanuil. Uurepdepenuus. Audpakuus. 3akoHsl noiaspusauuu. Jucnepeus.

Pemenue 3amau mo pazmeny 6 «2neMeHThl KBAHTOBOM (u3uku. OCHOBBI
aTOMHOU U safepHoi Gpusukm»: KBantoBas npupoaa uzinydeHus. ®oTodaieKTpudecKuii
adpdexr. Ddbdexr Kommrona. CBeroBoe maBieHue. Teopuss aromMa BOJOPOJA.
DOJeMEHTBl KBAaHTOBOW MeEXaHHWKHU. YpaBHeHue lllpenuHrepa m ero mnpuioXeHusl.
OneMeHTHl (U3UKKA aTOMOB M MOJIEKYJ. ATOMHOE SApO. 3aKOHBI PaJlMOaKTHUBHOTO
pacnaza.

3.5. TemaTu4eckuii JiaH JJabopaTopHbIX padoT

Paznen 1 «®uznueckue OCHOBBI KIACCUYECKOW U PEISITABUCTCKON MEXaHUKI:
WN3mepenne nuHeWHBIX BennunH; MammHa AtByna; OnpenesieHHe CpeIHEW CHIIbI
COMPOTHUBJIEHUS IPyHTa NpU 3a0uBaHuu cBau; OnpeneneHue MOMEHTA UHEPLIMM Tena
u nposepka teopeMsbl Llteitnepa; Onpenenenne MOMEHTa MHEPLUHUHA POTOPA U CHUIIBI
TPEHHUs B OTOPE.

Paznen 2 «MonekynsipHas @uzuka M TepMoAauHamMuKka»: OrmnpeneneHue
OTHOUIIEHUS TEIJIOEMKOCTH Ta30B METOJOM aJina0aTUYeCKOTO paCIHIMpPEHUS;
Omnpenenenue kod(ppuimeHTa BHYTPEHHETO TPeHUs (BSI3KOCTH) KUJIKOCTH METOIOM
Crokca; Omnpenenenue Kod¢hdUIIMEHTa BA3KOCTH BO3AyXa KaMWJUIIPHBIM METOIOM;
OnpeneneHue MOJICKYJISIPHOM ra30BOM MOCTOSTHHOM METO/IOM OTKAUKH.

Pasznen 3: «OnexrtpruuectBo»: O3HAKOMIIEHHE C DJIEKTPOU3MEPUTEIBHBIMU
npubopamu; ['pagynpoBka TrajJbBaHOMETpAa; OKCHEPUMEHTAJIbHAs  IPOBEpPKa
0o0o0meHHoro 3akoHa Owma; AMmepMeTp U BOJBTMETP KaK OMHYECKOE
conpoTuBieHue; Mi3MepeHre Toka U HalpsyKEHUsI Ha COPOTUBIIEHUSX, COEIMHEHHbIX
MOCJIEOBATENbHO M TapaiienbHo; OnpeneneHue COMPOTUBICHUM C MOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Paznen 4: «Marnetusm»: OrnpelieneHUe TOPU30HTAIBHOM COCTaBIISIIOLIEH
MarHuTHOro mnoiis 3emiin; OnpeneneHrue OTHOLICHUS 3apsiia 3JIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3akoH AMIepa: B3auMOJEHCTBUE NapajlieIbHbIX TOKOB.

Paznen 5 «Ontukay: OnpeneneHue paanyca KPUBU3HBI JUH3bBI C MTOMOILBIO
konelr Herotona; OmpenenieHHe JIMHBI BOJHBI C TMOMOIIBIO 30HHOW IUIACTUHKW;
Hudpakuusa azepHoro cBera Ha JudpakiUMOHHOM pemieTke. OnpenesneHne AJIUHBI
BOJIHBI C TIOMOLIBIO AU(PPAKIUOHHON peuieTku; M3yuenue mojaspu3oBaHHOIO CBETa



MMOJYIIPOBOIHHUKOBOI'O JIa3€pa. 3aKoH MaJ'IIOC&;

Paznen 6 «OnemeHThl KBaHTOBOM (u3ukH. OCHOBBI aTOMHOM M SAEpHOMU
¢usukm»: Buemnuit Gpotoapdexr.

3.6. Kypcosoii npoekT /KypcoBasi paborta
JlauHbI# BUJT pabOTHI HE MPETYCMOTPEH YUEOHBIM TIJIAHOM.

4. OueHuBaHue Pe3yJabTATOB 00y4YeHUsA

OI_[eHI/IBaHI/Ie PE3YyJIbTATOB O6y‘-IeHI/I$I Mo JUCHHUIINIMHEC OCYHICCTBIIKICTCA B
paMKax TCEKYHUICIO KOHTPOJIA H HpOMe)KyTO‘-IHOI\/'I arrecraiyu, IIPOBOJUMBIX 110

oabHO-perTuHroBoit cucreme (bPC).

[IIkana OlleHKU pe3yJIbTaTOB OOYUYEHHUS 110 TUCHUTUINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHANKATOpa KOMIIETEHINH
Bricokuii Cpennnii Hinxe Huzkuit
3arutaHu- CpEIIHETrO
Kon Kon POBAaHHBIC |57 85 10 100 o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | HWHAMKATOpa pe3yIBTATHI
TEHITNH | KOMITETCHIINN 00y4eHHs 110 IlIxana oneHuBaHus
JTUCIUATIIINHE yIOBIET- HEyI0B-
OTIIUYHO XOpOLIO BOPHTEIEHO JIETBOPH-
TECJIIBHO
3aYTEHO HE 33a4TEHO
3HATh:
OCHOBHEIE VYposenb VYpoBeHb | Munuman | YpOBeHb
dusHUecKue 3HAHUH B 3HAHUH B BHO 3HAHUH
SBIICHHAS W o0BeEME, o0BeEME, JIOTyCTHM HIKE
3aKOHBI; OC- COOTBETCT | COOTBETCT Bl MHHHAMAJT
HOBHEIE BYIOIIIEM BYIOIIEM YPOBEHB BHBIX
dusnueckue Be- | TPOTPAMM | TIPOIPAMM | spapyii Tpe65)BaH
JMYUHBI U KOH- | © €, AMCCT UMeEET 1,
CTAHTBI, HX MIOATOTOBK MEeCTO MECTO HMEIOT
onpenenenne n | M 0€3 HECKOIBKO | o MECTO
CIMHUIBI H3Me- | OLIMOOK HEerpyObIX HerpyGBIx rpyOsbie
peHus; OIIMOOK olIGOK OIIMOKHU
OIIK-1 OIIK-1.2 YMETh:
IIponemon | IIponemon | Ilponemon | Ilpu
CTPUpPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
bl BCE bl BCE Bl CTaHIAPT
MPUMEHSTH PU- | OCHOBHBLIE | OCHOBHBLIE | OCHOBHBLIE | HBIX
3UKO- YMECHUS, YMEHHUS, YMEHUSI, 3a/1a49 HE
MaTeMaTU4eCKU | PEIHICHBI peIIeHBI peIIeHBI MIPOJIEMOH
i anmapat npu | Bce BCE THIIOBEIC CTpUpOBa
pElIeHNN 3a/1a4 | OCHOBHBIE | OCHOBHBIE | 3a[1a4H C HBI
WHXCHEPHON | 3amaum, 3a7a4u C HErpyObIM | OCHOBHBIC
JESTEIbHOCTH | BBIMIOJIHEH | HETPYOBIM | U YMEHHUS,
Bl BCE u OIMOKaMHU | MMEIOT
3aJaHus B | OIIMOKaMH | , MEeCTO
ITOJTHOM , BBITIOJIHEH | TpyObIe




o0Beme BBITIOJTHEH | Bl BCE OIIMOKHU
bl BCE 3a/1aHMS,
3a7laHUS B | HO HE B
MTOJTHOM MOJTHOM
o0BeEMeE, o0BeEME
HO
HEKOTOPBI
ec
HeJoueTa
MU
BJIQJICTh:
IIponemon | IIpone- HNwmeerca He npo-
CTpHUpPOBaH | MOHCTpPH- MHUHU- JIEMOH-
bl HABBIKK | POBaHbI MaJIBHBIA | cTpHp
npu 6a3oBbIe Ha0op OBaHbI Oa-
pEUIEHNN | HaBBIKU HaBBIKOB 30BEIE
HECTaHjaap | mpu TUTSt HABBIKH
THBIX PelleH | PELUCHUT |
METOIaMH 3a1aa4, CTaHAapTH | CTaHOApTH peIlCHIH
aHaJIM3a u BBITIOJIHEC- bIX 3a1a4, bIX 3a1a4, CTAHZapT
MOJIEITHPOBa- HUU (QU3U- | BBITIOJIHE- | BBITIOJIHE- HBIX
HUS, YECKUX HUM GU3H- | HUU HU3H- sanas
TEOPETUUECKOTO OKCIICpH- YCCKUX YCCKUX BL?H()_);HG—
u MEHTOB, SKCHEPHU- | IKCIIEPH-
SKcrepuMeHTan | 00paboT- | MEHTOB, MEHTOB, nust Qu-
BLHOT'O KU U o0pabor- | oOpabor- | 3HICCKHX
WCCIICIOBAaHUS MHTEP- KH 1 K1 1 sKerepr-
IpH pEIICHUN [peTalu | UHTEP- HUHTEP- MCHTOB,
3amaqy HUX pe3yJib- | IpeTaluy | NpeTaluu 00paboT-
MHKEHEPHOI TAaToOB 0€3 | MX pe3ysb- | UX pe3yJib- | KH U HH-
JesITeIbHOCTH OLIMOOK U TaToOB C TaTOB C TCPHIpCTa-
HEJIOYETOB | HEKOTOPHI | HEKOTOPHI | IUH KX
MU MU pe3ylibTa-
HEJoUeTa | HEJOYETa | ToB,
MH. MH HMEIOT
MEeCTO
rpyObIe
OIIUOKH.
OH@HO‘IHBIG MaTCpHraJbl JJIL IMPOBCACHUS TCKYIICTO KOHTPOJIA

n

IIPOMEKYTOUHON aTTecTanuu mnpuBeneHsl B Ilpunoxenun k pabodeil mporpamme

IUCILUIUIHHEI.

[TonHBI KOMILJIEKT 3alaHUM U MaTepuajIoB, HEOOXOIUMBIX JUIsl OLIEHUBAHUS
pe3yNbTaTOB 00YUYEHUS M0 AUCIUIUIUHE, XPAaHUTCSA HA Kadeape pa3padoTuuka.



5. YueOHo-MeTOAM4YEeCKOE M HH(POPMALIMOHHOE O0ecTedeHHue TUCHUILINHBI
5.1. YueOHO-MeTOAUYECKOE O0ecTedeHne

5.1.1. OcHoBHas nuTeparypa

1. CasenbeB, U. B. Kypc o6meit ¢uzuku. B 3 1. Tom 1. Mexanuxka.

MounekyinsipHas ¢usuka : yueOHuk i By3oB / M. B. CaBenveB. — 18-e usn., crep.
— Camnkr-IlerepOypr : Jlanp, 2022. — 436 c¢. — ISBN 978-5-8114-9890-1. —
Texcr : snexktponHsiid // Jlanb : 3nekTpoHHO-OMOIMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/221120
2. CagenneB, U. B. Kypc obme#t ¢uzuku. B 3 1. Tom 2. DnextpudecTBo u

mar"HeTusM. Bonuel. Ontuka : yaeOHnoe nocooue ais By3os / M. B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — TekcT : anexkTpoHHbll // Jlanb : anekTpoHHO-OMOIMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/185339

3. CasenbeB, 1. B. Kypc obmeli pusuxu : yaebnoe mocoodue : B 3 Tomax / U.
B. CaBenbeB. — 13-¢ uzn., crep. — Cankrt-Ilerepoypr : Jlans, 2022 — Towm 3 :
KBantoBasi ontuka. AtomHas gusuka. @usuka TBepaoro tena. Ousznka aTOMHOTO
aapa v sneMeHTapubix yactul, — 2022, — 320 c¢. — ISBN 978-5-8114-4598-1. —
Texcr : snextponHsiid // Jlanb : 3nmekTpoHHO-OMOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yuedHOE mocodue 11l By30B /
T. U. Tpodumosa. - 16-e uzn., crep. - M. : Axagemus, 2008. - 560 c. : un. - (Boicmiee
npodeccuoHanbHoe oOpa3zoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HEIOCPEICTBEHHBIN.

5.1.2. JlonoJHUTENbHAS IUTEPATYPA

1. Kypc ¢uzuku. 3agaun u pemieHus : ydyeOHoe mocooue nist By3oB / T. .
Tpodumosa, A. B. ®upcos. - 5-¢ uzn., crep. - M. : Akagemus, 2012. - 592 c. -
(Beiciee mpodeccuonanbHoe obOpaszoBanue. bakamaBpuar). - ISBN 978-5-7695-
9467-0. - TekcT : HENMOCPEICTBCHHBI.

2. Kanamaukos, H. T1. ®usuka. uTepHeT-TecTUpOBaHUE 0Aa30BBIX 3HAHUM :
yueoHnoe nmocoobue / H. I1. Kanamuaukos, H. M. KoxxeBaukoB. — Cankt-IlerepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — Texcr : anekTpoHHbIi // JlaHb
: JNIEKTpOHHO-O0ubMoTeunas cuctema. — URL: https://e.lanbook.com/book/210263

3. CoopHuk 3amay mo obmemy kypcy ¢usuku : cobopuuk 3amau / B. C.
Bonbkenmreiis. - 3-e u3a., ucnp. u gon. - CII6. : Kamwxkueiii mup, 2003. - 328 c. -
TekcT : HemoCpeICTBEHHBIN.

4. ®usuka: 3amauyHuk: B 2 4dactsax / coct. E. B. I'azeeBa [u np.]. - Ka3zausp :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : smektponssid. Yacts 1 :
Mexanuka. MonekynsipHas pusuka. Dnektpoctatuka. [loctossHHBIN TOK. - 2022. -
133 c.

5. ®usuka: 3agayHuk: B 2 yactax / cocT. E. B. I'azeea [u ap.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : smekTpoHHblid. Yacth 2 :
Marnetusm. Ontuka. KBantoBas ¢usuka. dusuka atomMma u aTOMHOTO sifpa. - 2022, -



178 c.

6. MexaHuka W MOJIEKYJsipHAas (U3MKAa :  METOJMWYECKHE YKa3aHHUs K
BBINIOJIHEHUIO J1Ta0OpaTOpHbIX pabor mo nucuurmiuHe "®dusumka" / cocr. : B. JL
Maryxun [u np.]. - Kazass : KIDQY, 2012. - 51 c.

7. OnTuka: 1abopaTOpHBIA MPAKTUKYM MO auciuiuinHe "dusuka" / coct. : E.
A. Tontwx [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnexTpomarHeTusMm: npakTukyM / coct.: A.H. 'aBpunienxko [u ap.]. - Kazanb
: KI'9Y, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 3JIeKTpOHHBIH.

9. 3yeBa, Onwra CredanopHa. @usuka : yueoHoe nmocodue / O. C. 3yena, B. JI.
Maryxun, 0. ®. 3yeB. - Kazawp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Tekctr : osnexkrponHbsii. Y. 1 :
Mexanuka. MonekynsapHas usuka. Dnexrpocraruka. [loctosHubiit Tok. - Kazans :
KI'9Y, 2019.-313 c.

10. Onrtuka. DneMeHTbl KBAaHTOBOM (DM3HMKHM @ METOJMYECKHUE YKa3aHUs II0
MOATOTOBKE K MPAaKTHUYECKUM 3aHSITUSAM IS CTYJCHTOB SHEPreTUUYECKHUX
cnenuanbHocTe ouHou (opmbl 00yueHust / coct. C. ®@. Manauuon. - Kazaup :
KI'9Y, 2015. - 112 c.

11. 3aitnamesa, ['y3ens HakunoBna. @usuka. COOpHUK 3a1a4 [DIEKTPOHHBIN
pecypc] : yueOHO-meTonuueckoe nocobue / I'. H. 3aitnamena, C.®d. ManamuoH. -
DJIeKTPOH. TeKCTOBbIE /1aH. - Kazanp : KI DY, 2015. - 100 c. ;

12. DnexkTpuyecTBO U MArHETH3M: METOAUYECKHE yKa3aHUs MO MOATOTOBKE K
npakTudeckuM 3aHsaTusM / coct. C. @. Manammon, E. B. llImuar. - Kazans : KI'9Y,
2014.-97 c.

13. Mexanuka W MoOJEKyJsgpHas GU3HKA: METOAUYECKOoe IMocodue s
caMOCTOSITeTbHOM paboThl mo aucuuiuinHe ®usuka / coct. C. @. Manamnuon. —
Kazansb : KI'DQY, 2010. - 175 ¢

14. Manamuon C.®. DnexrpudectBo 1 maruetusm: Kypce nekuuii no gusuke. —
Kazansb: Kazan. roc. suepr. yn-t, 2007. — 220 c.

15. Mexanuka. MomnekynsipHas (Qu3nka: TECTOBBIE 3aJaHHs Uil PyOeKHOTO
KOHTpOJIA 3HaHu# 1o aqucnumuinae "dusuka" / coct. E. B. I'azeesa [m ap.]; pen. B. JL.
MaryxuH. - Kazanbs: KI'QY, 2012 — 56 c.

16. DnexTpuuecTBO M MAarHeTU3M: TECTOBbIE 3aJaHus A1 pyOexHOro
KOHTpoJA 3HaHuU mo mucouiuimHe "dusumka" / E. B. I'azeeBa [u np.]; pea. B. JL
MaryxuH. - Kazans: KI'9Y, 2013. - 71 c.

17. BonHoBast U KBaHTOBasi ontuka. OCHOBbI aTOMHOW M SAEPHOU (U3HKU:
TECTOBBIE 3aJaHus AJI1 pyOEKHOro KOHTPOJIA 3HaHUU mo aucuuiuimHe "®dusuka" /
coct. E. B. I'azeeBa [u ap.]; pea. B. JI. Maryxus. - Kazaus: KI'QY, 2012. - 40 c.



5.2. MudopmanuoHHoe odecniedeHne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
1. JucranumonHbI Kype "dusnka" Ha o6pazoBarenbHoi miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?1d=12

2. Enunblii mopTall MHTEpHET-TECTUPOBaHUS B cepe oOpa3zoBanus https://i-exam.ru/

https://mypage2.i-exam.ru/

5.2.2. llpoeccuonanbupie 0a3pl gaHHBIX / WH(MOpMaMOHHO-CIIPaBOYHBIE

CHUCTCMBI

1. EnnHoe okHO mocTyma kK 00pa3oBaTelbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HaltmoHanbHas ouoiunoreka http:/nlr.ru/
3. «KoHcynbpTraHT mrocy http://www.consultant.ru/

5.2.3. JInnien3nonHoe
oOecrieyeHue JUCIIATUINHBI

)51

CBOOOTHO

pacnpocTpaHsieMoe  MPOrPaMMHOE

1. Windows 7 ITpodeccuonanshas (Pro) [lons3oBarensckas onepanuoHHasi CUCTEMA;
3A0 "CodrJlaitnTpeiig" No2011.25486 ot 28.11.2011 Hewuckn. npaBo. beccpouHo;
2. bpayzep Chrome Cucrema noucka uHopmanuu B cetu MHTepHET; CBOOOIHASA

JIUIICH3 U Hewncki. IIpaBo. BGCCpO‘IHO;

3. LMS Moodle ITO s a3 pexTruBHOTO OHIANH- B3aUMOJEHCTBUS TIpenoaaBaTess u
crynenTa; CBoboaHas nuien3us Heuckir. mpaBo. beccpouno.

6. MaTtepuajbHO-TEXHHYECKOE o0ecredeHue U CHUIINHbI

HauMmenoBanue Buga HaumeHnoBaHue yueOHOM
y4eOHOU paboThI ayIUTOPHH, [lepeuers HEOOX0AMMOTO 000OPYIOBAHUS U
CIEUATIN3UPOBAHHON TEXHUYECKHX CPEICTB 00yUeHHUs
naboparopun
Jlexumm VueOHast ay IUTOPHSL ISt Creruani3upoBaHHast yueOHast Me0eb,
MIPOBENICHHUS 3aHATUI TEXHUYECKHUE CpPEACTBa 06yHeHH51, Cciy Kamue IS
JIEKLIMOHHOTO THUIIA MIPEICTABICHUS y4eOHO nH(popManuu
OonpiioN  aynuTopuu  (MyJIbTUMEIUNHBIN
MPOEKTOp, KOMMbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpPAIIMOHHOE 000pyAOBaHHUE, Yy4eOHO-
HaTJISITHbIE TTOCOOUs
[Mpakthueckre |Yuebnas  aymuropus  aid| Cnenmaiu3upoBaHHass — ydeOHass — MmeOenb,
3aHATHSA MPOBEACHMA 3aHATHI| TeXHHYECKHE cpencrBa o0ydeHus
CEMHUHAPCKOTO TATA, | (MyTbTUMEIUUHBIA  MPOEKTOpP, KOMIIBIOTEP
TpyIIoOBbIX u I/IHI[HBHI[?}’- (HoyT6yK), 3KpaH) " I[p
aTbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJIS n
MPOMEKYTOYHOW aTTeCTALUH



https://lms.kgeu.ru/enrol/index.php?id=12
https://i-exam.ru/
https://mypage2.i-exam.ru/
http://window.edu.ru/
http://nlr.ru/
http://www.consultant.ru/

JlaGopaTopHblie
paboThI

YueOHnas nmaboparopus
«OnTukay», A-203

Crienain3upoBaHHOE sabopatopHoe
00opyoBaHue 1O IPOQUITIO JTa00PaTOPHUH:

ycTaHoBKa JabopatopHas «WuTepdepenims
ceera. bunpusma ®@penens. Omnpenenenue
napameTpoB OUITPU3MBI ®penenst o
UHTePPEPEHIIMOHHON  KapTUHE»; YCTaHOBKa

JTabopaTopHast «Omnpenenenue pamuyca
KPUBU3HBl  JIMH3BI C  TOMOINBIO  KOJEI]
Heroronay; yCTaHOBKa JTabopaTopHast

«M3ydyeHne audpakuuu J1a3epHOro CBETa Ha
menmd.  Judpakimus ODpeHens»; yCcTaHOBKa
nabopartopHast «OrnpenenieHne JJIUHBI BOJHBI
CBETa C IIOMOIIbIO 30HHOH IUIACTHHKNY;
yYCTaHOBKa n1aboparopHast «dudpaxums
JIa3€pHOT0 CBETa HAa AUQPPAKIMOHOW pElIeTKE.
OmnpeneneHue UIMHBI CBETOBOI BOJHBI MPU

HOMOILIU TU(PPaKLIMOHHON peIIeTKIY;
yCTaHOBKa n1abopaTopHas «U3yuenue
MOJIIPU30BAaHHOIO CBETA MOIYIPOBOJHUKOBOIO
ma3epa.  3akoH ~ Mamoca»y;  ycTaHOBKa

nabopatopnas  «l3yuenne wuHTEpdepeHIINU
JA3epHOTO CBETAa B TOJCTOM CTEKJISHHOMN
mwiactuHke.  [lomockl  paBHOro  HakJIOHA.
Ornpezenenne TONILMHBI TOCKOMApaIeIbHON

CTCKJISTHHOM TJTACTUHBI o
uHTEp(EPEHIIMOHHBIM KOJIbIIAM

VYuebHas naboparopust| Creluani3upoBaHHOE n1abopaTopHoe

«MexaHuKa U MOJIEKYJIsIpHas 000pyn0BanKe Mo MPOGHITIO TabOpaTOpuu:

dusuxa», A-114 YCTaHOBKA nabopaTopHas "MasTHUK
YHUBEPCATBHBINA", yCTaHOBKa J1abopaTopHas
"MasTHHK HAKJIOHHBIN", YCTaHOBKA
naboparopHas "MammHa ATBynaa", yCTaHOBKa
naboparopHas "MasiTHUK Makcaemna",

ycTaHoBKa  JaboparopHas — «OmpeneneHue
MOMEHTa MHEPLUU POTOpa M CHUJIBI TPEHUS B
orope», yCTaHOBKA nabopaTopHas
«Ompenenenue Bsizkoctu MetofoM CTokcay,
ycTaHoBka  JjaboparopHas  «OrmpenencHue
MOMEHTa MHEPIUH TeJla U MPOBEPKA TEOPEMBbI
[Ireiinepar, YCTaHOBKA n1abopaTopHas
«Ormpenenenue OTHOILICHUS MOJISIPHBIX
TeroeMkocTer  raza  Cp/Cv meromom
aauabaTHYecKoro  pacIlMpeHus», IMOPTPETHI
YUEHBIX.




VYyeOnas
«IIEKTPUYECTBO

nabopaTopus
"

Maraetusm», A-207

Criennanu3upoBaHHOE n1abopaTopHoe
obopynoBanne 1o Tpoduwiro  JTabopaTOpHU:
yCTaHOBKa JiabopaTtopHasi «AMIEpPMETp Kak
OMHUYECKOE  COIPOTHUBIICHHUE B  CXEME»,
yCTaHOBKa JIabopaTopHas «BOJBTMETP Kak
OMHYECCKOC COITPOTUBJICHUC B CXEME»,
yCTaHOBKa J1abopaTtopHas «V3mMepeHne Toka U

HaINpsDKeHUS Ha COIPOTHUBIICHUSIX,
COE/IMHEHHBIX MIOCJIEZIOBATEIBHO "
napajulebHO»,  YCTaHOBKAa  JabopaTopHas
«Omnpenenenue TOPU30HTAILHOM
COCTABJIAIONICH WHIYKIIMA MAarHUTHOTO TIOJIS
3eMiny, yCTaHOBKA n1abopaTopHas

«Omnpenenenne CONPOTUBICHUN C TOMOIIBIO
MOCTOBOM CX€Mbl YWTCTOHAa », YCTaHOBKA
nabopatopuas «[IpoBepka 3akona Oma u
U3MEPEHUE YAEIbHOTO COINpPOTHBICHUS  »;
Moayap PIID3-03 «OnpeneneHrne OTHOLIECHUS
3apsiia AJEKTPOHA K  €ro Macce METOJ0M
MarHeTpoHay, yCTaHOBKa  JjlabopaTopHas
«MByyeHne ammepMeTpa H  BOJIETMETPAy,
ycraHoBka  JaboparopHas — «['pamyupoBka
rajJbBaHOMETpa», YCTaHOBKa JabopaTopHas
«JKcIepuMeHTaIbHas IpoBepKa 3akoHa Omay,
MOPTPETHI YUEHBIX

VYyeOHas

nabopaTopus

«MexaHnKa U MOJIEKYJISIpHAs

¢buzuka» A-206

Crneunann3upoBaHHOE nabopaTopHOe
00opyioBaHue 1o MpouITIo JTa00paTOPUU:
ycraHoBKa  JaboparopHas  «OrmpeneneHue
ko durmeHTa BA3KOCTHU BO3/TyXa
KaIWUISIPHBIM METOJIOM», YCTaHOBKa
naboparopHass  «OnpezneneHue  OTHOIICHUS
MOJSIDHBIX ~ TEIUIOEMKOCTEH  rasa  cp/cv
METOAOM  aMabaTUYeCKOr0  PacCIIUpPEHUs,
ycraHoBKa  JlabopatopHast — «Ormpenenenue
MOJIEKYJIIPHOM Ta30BOl MOCTOSTHHOW METOJ0M
OTKAuKN», YCTaHOBKa nabopaTopHas
«Ornpenenenue YCKOpEHHUS CBOOOIHOTO
nmajiecHusl Tena», YCTaHOBKa JabopaTopHas
«Onpenenenue cpeHel CUIIbI CONPOTUBIICHUS
IrpyHTa 0pu 3a0MBaHUM CBaW», YCTAHOBKa
nabopaTopHas «Onpenenenne MOMEHTA
MHEpLIMM Te€Ja M IPOBEPKA  TEOPEMBI
IITerinepa», HOPTPETHI YUEHBIX

KommbroTepHslit Kitace ¢
BbIX0J0M B UHTepHET A-204

Crienmanu3upoBaHHas yueOHast ~ meOerb,
TEXHUYECKHE cpencTsa 00y4eHHs
(KOMITBIOTEPBI), JTHLEH3HOHHOE MPOrpaMMHOE
obecrieueHne

CaMocTosTeabpHas
pabora

KomnproTepHblii Ki1acc ¢
BbIx070M B MHTEpHET B-6002

Cnenmanu3upoBaHHasi yueOHass mebenp Ha 30
MOCAJOYHEIX MECT, 30 KOMITbIOTEPOB,
TEXHUYECKUE CpeACTBa OOy4eHHs (MyJIbTUME-
JTUHHBIA  TIPOCKTOP, KOMITBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEDHI, MPOrpaMMHOE




obecreueHue

CHGLII/IaHI/ISI/IpOBaHHaH MCGGHB, KOMITILIOTCPHAA
TEXHHMKa C BOBMOXHOCTBIO BbIXOfa B MIHTepHeT
u obecrieuenuem nocryna B JUOC, skpan,
MYJbTUMEIUNHBIN TPOEKTOP, TPOrPAMMHOE
obecrieueHue

YuTaapbHBIN 3271
OUOINOTEKHU

7. Oco6eHHOCTH OPraHU3ANUN 00Pa30BaATEILHOM 1eATEIbHOCTH IS JIUI C
OrpaHUYEHHBIMHU BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIMI0B

Jluma ¢ orpaHMYEHHBIMHU BO3MOKHOCTIMH 310poBhs (OB3) 1 MHBAINIBI UMEIOT
BO3MOXHOCTh O€CTIPENATCTBEHHO MepeMENaThCsi U3 OJHOr0 yueOHO-T1a00paTOPHOTO
KOpIyca B JpPYrod, MOJHSATHCA HA BCE JTaXH Y4eOHO-T1a00paTOPHBIX KOPIYCOB,
3aHMUMAThCSi B YYEOHBIX W MHBIX TIOMEIIEHUAX C YYEeTOM OCOOCHHOCTEU
NCUXO(PU3NYECKOTO PA3BUTHS U COCTOSIHUS 37J0POBBSI.

Jia oO6yuenus s ¢ OB3 ¥ MHBanuAOB, UMEIOLIMX HApyLIEHUS OMOPHO-
JIBUTATEIPHOTO armapara, 00eCIeueHbl YCIOBHS OECHPEnsITCTBEHHOTO JOCTyNa BO
BCe yueOHbIe moMenieHus. Mudopmarusa o crenuaibHbIX YCIOBUAX, CO3MaHHBIX IS
oOyvaroruxcst ¢ OB3 u wuHBaNMIOB, pa3MellleHa Ha CcalTe YyHUBEpCUTETa
www//kgeu.ru. ImeeTcsi BO3MOXXKHOCTh OKa3aHUsl TEXHUYECKON TTOMOIIM aCCUCTEHTOM,
a TaKk)Ke YCIYT CypJIONEPEBOTUUKOB U TU(IOCYPIONIEPEBOTUNKOB.

s agantanuy k BocnpusaTuio nuiamu ¢ OB3 u nHBanumaMu ¢ HapynieHHbIM
CIIyXOM CIPAaBOYHOTO, y4eOHOro marepuaia IO JUCHUIUIMHE O00eCTeunBarOTCs
CJIEITYIOIINE YCIOBUS:

- JIUISl Ty4IIIe OpUEHTAIlMY B Ay IUTOPHH, IIPUMEHSFOTCSI CUTHAJIBI OTIOBEIIICHUS
O HayaJie U KOHIIE 3aHATHUs (CI0BO «3BOHOK) IMHUILETCS HA I0CKE);

- BHUMaHUE C1a0OoCHbIIaero oOyYarommerocss MPHUBJICKACTCS IearoromMm
’KECTOM (Ha TUIeUO KIAACTCS pyKa, OCYIIECTBIISCTCS HEPE3KOEe MOXIIONbIBAaHUE);

- pasroBapuBas ¢ OOy4YaroUIMMCs, MEJAaroru4eckKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TPEJIOKEHUIMH, OOecreunBasi BO3MOMXHOCTb
YTEHUS 110 TyOam.

KoMmmeHncanusi 3aTpyHEHHI pPEYEBOTO0 M HWHTEIUICKTYaTbHOTO Pa3BUTHS
C1a0O0CBIIAIIMX 00YYAIOITUXCS IPOBOAUTCS MTYTEM:

- HCTIOJIb30BAaHUSI CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTAIUN C
TUTEPCCHUTKAMUA, KOMMEHTHPYIOITUMH OTICThHBIC KOMIIOHCHTHI U300PaKCHNUS,

- pEeryJsIipHOTO TPUMEHCHHsI YIPAXKHEHUH Ha TpaduiyecKoe BBIICICHUE
CYIIIECTBCHHBIX TIPU3HAKOB MTPEAMETOB U SBJICHH;

- obecrieueHUsI BO3MOXHOCTH JJII  OOYYaroIIerocss TMOJYYUTh aIpPEeCHYIO
KOHCYJIBTAIIHMIO TI0 3JICKTPOHHOU MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jlist amantanuu K BocpusaTuio auiamu ¢ OB3 u uHBanMmIamMu ¢ HapyieHUsIMA
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETHTEIILCKOTO MaTepuaa,
IPEeyCMOTPEHHOT0 00pa3oBaTeNbHON MPOrpaMMOi MO BhIOPAHHOMY HaIPaBICHUIO
MOJITOTOBKH, 00ECIIEYMBAIOTCS CIIETYIOIIUE YCIOBUS:

- BeJleTcd ajanrtanus opUIaibHOro caiita B cetu MHTepHeT ¢ yueToM 0coObIxX
MOTPeOHOCTEN MHBATUAOB MO 3PEHUIO, 00ECTIEYNBACTCSA HATMYNE KPYTHOMPUGPTOBOM
CIIpaBOYHOM MH(MOPMAILIMK O PACITUCAHUHU YICOHBIX 3aHITHUH;



http://www.kgeu.ru/

- MeIaroru4eckuii  pabOTHUK, ero cobOecenHUK (Tpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUHU, MPEACTABIISIIOTCS 00YUYaOIUMCS, TIPU 3TOM KaK[IbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeAaroruueckuii paboTHUK oOpaniaercs;

- IEUCTBUS, JKECThbl, NMEPEMELICHHUs IeJaroruueckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas uWHGOpMaIMs MpeAocTaBiseTcss KpynHeIM mpudtom (ot 18
MYHKTOB), TOTATHHO O3BYYHUBACTCS;

- obecnieunBaeTCsl HEOOXOUMBIN YPOBEHb OCBEIIEHHOCTH TTOMEIICHU;

- IPEIOCTABIIACTCS BO3MOYKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHITHI U MPABO 3aMMUCH 0OBSICHEHUH HA TUKTO(OH (IO JKETAHUI0 00yUJarOIINUXCs).

dopMa TmpoOBENEHUA TEKyUIEM W NPOMEKYTOYHOM aTrTecTauuu s
oOyuatonuxcst ¢ OB3 u uHBanuI0B onpezensercs neJaroruyeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTn obywaromemycs ¢ OB3,
MHBAIHUY C YYETOM MX WHANBUAYAIbHBIX MCUXO(PU3UIECKIX OCOOEHHOCTEH JaeTcs
BO3MOXKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, MUCbMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIBIOTEpE, B (popMe TeCTUPOBAHUSA U T.I., THOO MPEJOCTABIACTCS
JOTIOJTHUTEIHPHOE BpeMsl JIJIsl TIOJITOTOBKH OTBETA.

8. MeTonnyeckue peKoMeHIAUMH VIS NpenogaBaresieil 10 OpraHu3auuu
BOCIIUTATEJbHON PadoThI ¢ 00y4AIOIMMHUCS.

MeTtoauueckoe obecredeHne mporecca BOCIUTaHUS 00yJatomuXcsi BRICTyAeT
OTHUM U3 OMNpeAensommx (aKkTOpOB BBICOKOTO KadecTBa 0Opa3oBaHUS.
[IpemogaBaTens By3a, IEMOHCTPUPYS BBICOKHH MpodeccHoHAN3M, SPYAUIIHIO,
YEeTKYIO0 TPaXIaHCKYIO MO3ULINI0, CAMOJAUCLHUIUINHY, TBOPUECKUHN MOAXO0] B PELICHUU
npodeccuoHanbHBIX 3a/ad, B XOJie 00pa3oBaTeNbHOIrO IMpoIlecca CIOCOOCTBYET
(GbopMHUPOBAHNIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanyu IUCHUIUIMHBI TPENOJABaTEIb MOXET HCIOIb30BaTh
CJIEYIOIINE METO/IbI BOCTUTATEILHON PaOOTHI:

- MeToJbl (OPMHUPOBAHUS CO3HAHUS JUYHOCTHU (Oecena, AUCHYT, BHYIIEHUE,
MHCTPYKTaX, KOHTPOJb, OOBSICHEHHWE, MPHUMEp, CAMOKOHTPOJIb, pacckas, COBET,
yOexKAeHUE U Ap.);

- METO/Ibl OpraHu3alliu AESTENHHOCTH U (OPMHUPOBAHHUS ONbITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IeAaroruyeckoe TpeOoBaHHE, TOpYyUYECHHE,
NpUyYeHHE, CO3/IaHNe BOCTIUTHIBAIONINX CUTYallUi, TPEHUHT, YIIPAXHEHHE, U JIp.);

- METOAbl MOTHBAIMM ACSITEIBHOCTU U MOBeAeHUsS (0100peHHe, MOOLIpEeHHe
COLIMAJbHONW aKTUBHOCTH, IOpHUIIAHME, CO3JaHHME CUTyallMi ycmexa, CO3JaHHe
CUTYaluH 1JIs1 SMOLMOHAILHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U JIp.)

[lpu peanuzanuu OUCHUIUIMHBI  TNPENOJABaTeNb JOJDKEH  YYUTHIBATH
CJIeIyIOIME HANTPaBICHUS] BOCITUTATEIbHON JESTEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 60cnumanue:

- popmupoBanue y 00ydaromUXCsl HEIOCTHOTO MHPOBO33PEHUS, POCCHUICKOM
UJIEHTUYHOCTH, YBAKEHUS K CBOCH CEMbe, OOIIECTBY, TOCYIAPCTBY, IPUHSATHIM B CEMBE U
00IIEeCTBE TyXOBHO-HPABCTBEHHBIM U COIIMOKYJIBTYPHBIM LIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJIbTYPHOMY M HCTOPUYECKOMY HacleAuto, (popMUpOBaHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;



- opMHpoBaHKEe y 00YUAIOIIMXCS AKTUBHOM IPa)K1aHCKOM MO3UIMH, OCHOBAHHOM
Ha TPAJIUIIMOHHBIX KYyJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IEHHOCTAX POCCUICKOTO
oOlIecTBa, HJs TOBBIIIEHUS CIHOCOOHOCTH OTBETCTBEHHO pEaJu30BbIBATH CBOU
KOHCTUTYIIMOHHBIE [TPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBOI U MOJIUTUYECKON KYIbTYypbl OOYYaIOIIUXCS, PACIIUPEHUE
KOHCTPYKTUBHOI'O yYacTUsi B MPUHATUU PEIICHHUM, 3aTparuBalolINX HX MpaBa U
MHTEPECHI, B TOM YHUCII€ B Pa3IMYHbIX (POpMaX CaMOOPTraHU3AINK, CAMOYIIPABIICHMUS,
OOIIECTBCHHO-3HAUNMOH JICSATCIIHLHOCTH;

- opMHUpPOBAHUE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, NO3BOJSIIOUIMX ~ HPOTUBOCTOSITH  AKCTPEMHU3MY, kcenohoouu,
OUCKPUMHUHALUK IO COUHMAJIBHBIM, PEJIMTHO3HBIM, PAacOBBIM, HAal[MOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOH M MEXKKOH(PECCHOHAIBHOW HETEPIUMOCTU, APYTHM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

/lyxoeHno-npascmeennoe socnumanue:

- BOCIIUTAaHHE 4YYyBCTBA JOCTOMHCTBA, YECTH U YECTHOCTH, COBECTJIMBOCTH,
YBOKECHUS K POAUTENSAM, YUUTEISIM, JIFOJSIM CTapIIEro MOKOJICHUS;

- bopMupoBaHWE TPUHLMUIOB KOJJIGKTUBU3MA U  COJIUJIAPHOCTH, JyXa
MUJIOCEPAUST U COCTPaJaHus, MPUBBIUKKA 3a00TUTHCS O JIOJSAX, HAXOASIIUXCS B
TPYJITHOM KU3HEHHOW CUTYallUH;

- bopMUpOBaHUE COJUAAPHOCTH U YYBCTBA COIMAIBLHOW OTBETCTBEHHOCTH IO
OTHOILEHHIO K JIFOASIM C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS, MPEOI0TIECHUE
MICUXOJIOTUYECKUX OapbepoB IO OTHOUICHUI0 K JIIOJIM C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMUpOBaHUE HIMOIMOHAIHFHO HACBHIIIEHHOTO M JYXOBHO BO3BBIIIEHHOTO
OTHOIIEHUS K MUPY, CHIOCOOHOCTH M YMEHHSI TIEpe/1aBaTh IPYTUM CBOM ICTETUYECKUMA
OTIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- hopMUpOBaHUE ICTETUIECKON KapTUHBI MUPA;

- popmMupoBaHue YBOKEHUS K KyJIbTYPHBIM IIEHHOCTSIM POAHOTO TOPOJA, Kpas,
CTpaHblI;

- MOBBINICHUE MTO3HABATEIHHON aKTHBHOCTH 00YJaIOIIUXCSI.

Hayuno-obpazosamenvnoe eocnumanue:

- popmupoBanue y 00y4aromuXCsi HAYYHOTO MUPOBO33PECHHUS;

- popmupoBaHUE yMEHHS MOTy4aTh 3HAHUS;

- opmMupoBaHUE HABHIKOB aHaIW3a M CHHTE3a MH(OpMAalMW, B TOM YHCTE B
poQecCUOHANBHON 00IacTH.



BHocuMble HI3MeHEHU U YTBEP KIeHUS HA HOBbIIl y4eOHbIil roj
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OueHouyHblE MaTepuaibl M0 JUCHUUIUIMHE, MPEIHA3HAYEHHBI JJISI OLCHUBAHUS
pEe3yJbTaTOB O0Y4YEHUSI HA COOTBETCTBUE MHIUKATOPAM JIOCTHKEHHSI KOMITETEHIUH.

OnenuBanne pe3yJabTaTOB OOYy4YEHHUS M0 AWCIUIUIMHE OCYIIECTBISICTCS B
pamkax Tekyuero koutpous (TK) u mpoMmexxyToyHO#M aTrecTalnuu, TPOBOAUMBIX MO
oambHO-periTuHroBoii cucreme (bPC).

1.TexHorornyeckasi Kapra

Cemectp 1
PeliTuHroBBIE MMOKa3aTENN
[4a]
s Bl Blgg Elgll |
=5 E3E| 5 )i §|EE || st
HanmeHnoBanue paznena E S S E | 2 QE) | cE) » % 2 §
5% B|ZE| 5|fE 5|58 =|¢¢8
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Pa3neu 1. «OcHOBBI TK1 15
KJIACCUYECKOH M 15 | 0-15 20 15-20
PEeJISITHBHCTCKOM MEXaHHKI
Tecr 10
Ortuet no 1abopaTopHOii pabote 5
(OJIP)
Omnpoc no pazznenam (TemMam) 0-10
Pedepar (Pdp) 0-5
Pazpnen 2. «MoaekyJisipaast TK2 15 |0-15 15- 15-20
(usnka u TepMOAMHAMHU KA 20
Tect 10
Ot4er o 1abopaTopHOi pabore 5
(OJIP)
Omnpoc 1o pazzenaMm (Temam) 0-10
Pedepar (Pdp) 0-5
Pasnea 3. «iiekTpr4ecTBo» TKS 15 | 0-15 1250- 15-20
Konrtponbnas padora (KaTP) 10
Otuet no 1abopaTopHOii pabote 5
(OJIP)
Omnpoc 1o paznenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTOYHAast aTTECTALUSA OM 0-40
(3K3aMeH) 1
B nucemenHoit popme no 0-40
Oneram




Cemectp 2

PeliTuHroBBIE ITOKA3aTENH
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TK4 15-
Pa3nea 4. «Marneruzm» 15 | 0-15 20 15-20
Tect 10
Otuer no mabopatopHoit paboTte 5
(OJIP)
Ompoc 1o pazzaenam (Temam) 0-10
Pedepar (Pdp) 0-5
TK5 15-
Pazpnen 5. «OnTuka» 15 | 0-15 20 15-20
Tecr 10
OtyeT o 1abopatopHOit padboTe 5
(OJIP)
Ompoc 1o pazzgenam (Temam) 0-10
Pedepat (Pdp) 0-5
Pa3nen 6. «DneMeHTHI TK6 »
KBaHTOBOH (u3UKu. OCHOBBI 15 | 0-15 20_ 15-20
aTOMHOM U AepHON DU3UKN»
Konrponsuas padora (KHTP) 10
OtyeT o 1abopatopHOit padboTe 5
(OJIP)
Ompoc 1o pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IIpomexyTouyHas aTTecTanus OM
0-40
(3K3amMeH) 2
B =
MUCBMEHHOHN (opMe 110 0-40
ouneram

2. OueHOYHBIE MaTePHAJIBI TEKYILIEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTanyu
[1IkaJia OLIEHKH pe3yJIbTaTOB OOYYEHHS 110 TUCHUIUIMHE:

3amnaHu-

Kon Kon pOBaHHBIE
KOMIIe- | HWHAUKATOpa pe3yNbTaThI
TEHIIUHU | KOMIIETEHIINHU 0o0y4eHus 1o
MUCLIUIUINHE

YpoBeHb c(hOpMUPOBAaHHOCTH

HWHAWKAaTOpa KOMIICTCHIHNU

Bricoknii Cpennuii Hinxe Huszkuit
CpEeIIHEro
or 85 10 100| or 70 mo 84 | oT 55 10 69 | 0T 0 1o 54




[IIkxaa oneHuBaHUs

YAOBJICT- HCYI08-
OTJIHNYHO Xopouio BOPHTENBHO JICTBOpHU-
TCIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHBIC YPOBGE{B yPOBGVHB Munuman YPOBGI:I’I)
dusHUEeCcKHe 3HAHUU B 3HAHUU B bHO 3HAHUH
SBIICHAS H obneme, obbeMe, | pomycTum HIDKE
3aKOHbI; OC- COOTBETCT | COOTBETCT BIi MUHHMAJ
HOBHLIE BYIOIIEM BYIOIIIEM YpOBEHD BHBIX
dusnueckue Be- | POTPAMM | TIDOTPAMM | spapyis Tpe69BaH
JUYMHEI U KOH- | © ¢, IMCCT AMeEeT uu,
CTAaHTHI, HX MOJrOTOBK MECTO MECTO UMEIOT
onpenencane n | 1> 0€3 HECKOIBKO | MECTO
CJIMHMIG] H3Me- | OLIMOOK HETrpyOBIX Herpy6hIX rpyOsbie
. omKnooK OLIMOKHU
PCHIA, onmboK
YMETh:
[Iponemon | Ilponemon | Ilponemon | Ilpn
CTPUpPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
Bl BCE Bl BCE bl CTaHIapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHUS, YMEHUS, yYMEHHUS, 3a/a4 He
pelIeHBI pelIeHEI peleHbl IPOJIEMOH
BCE BCE THIIOBBIE | CTPUPOBA
OCHOBHBIE | OCHOBHBIE | 33aJIa4H C HBI
IPUMEHSTh QU- | 3a/1a4H, 3a7a4M ¢ | HErpyObIM | OCHOBHBIE
3HKO- BBITIOJIHEH | HETPYOBIM | U yMEHWUS,
MaTeMaTU4ecKu | bl Bce U OLIMOKaMH | UMEIOT
OIIK-1 OIlK-1.2 i anmapaT npu | 3a7aHUS B | OIIUOKaMH | , MECTO
pelLleHNH 3a/1a4 | MTOJTHOM , BBITIOJIHEH | IpyObIe
WHXEHEPHOU | oObeMe BBIIIOJIHEH | BI BCE OILINOKHU
JeATEIEHOCTH bl BCE 3aJaHus,
3aJaHusl B | HO HE B
MOJTHOM MOJTHOM
o0BeEME, o0BeMe
HO
HEKOTOPBI
ec
HezoueTa
MU
BJIQJICTh:
METOJaMU IIponemon | IIpone- HNwmeetcs He npo-
aHaJn3a u CTPHpOBaH | MOHCTPH- | MUHH- JIEMOH-
MO/JIEINPOBa- bl HABBIKA | POBAHBI MaJIbHBIA | cTpup
HUS, npu 0a3oBbIe Ha0op OBaHbI Oa-
TEOPETUYECKOTO | PEIIEHUU | HaBBIKU HaBBIKOB | 50ppie
u HEeCTaHAap | mpu TUIst HABBIKH
SKCHEPUMEHTaN | THBIX PEMICHNH | peleHns | o,y
BHOTO 3ajad, CTAHAAPTH | CTAHAAPTH | \oyory
UCCIICIOBAaHUS BBIMIOJIHE- | BIX 33724, | bIX 3ajad4, CTAHIAPT
NIPU PELICHUN HUH (QHU3H- | BBIIIOJHE- | BBIMOJHE-
3aa4 YEeCKHUX HuU Gusn- | HUA Qusm- ?;IX
WH)KEHEPHOI IKCTIEPH- | YECKUX YECKUX Aa,




EATENILHOCTH MEHTOB, OKCIEPU- | DKCIEPH- BBIIIOJIHE-
00paboT- MEHTOB, MEHTOB, HUS -
KH U 00pabotr- | 00paboT- | 3pyeckux
UHTEP- KU U KU U IKCTIePH-
npeTalyi | UHTEp- HHTEp- MEHTOB

b
MX pe3yJib- | HPETallMk | IIPETAUH | 665paGoT-
TaTog 0e3 | X PE3Ylb- | UX PEBYIb- | (or b
OIIMOOK U | TAaTOB C TaToOB C TeprpeTa-
HEJIOYETOB | HEKOTOPHI | HEKOTOPHI
1007078704
MH MHA
pe3yJibTa-
Hemoyera | HegodeTa
TOB,
MH. MHA
AMEIOT
MECTO
rpyObie
OIIIHOKH.

OrneHka «OTJMYHO» BBICTABJISCTCSA 3a BBINOJHCHUE KOHMPOIbHLIX pabom u
mecmosuvlX 3a0anull 8 cemecmpe 6e3 ouwuUOOK U HedoUemos, 21yO0Koe NOHUMAHUe U
VMeHUe NPUMeHAmb @u3uyeckue 3aKOoHbl OJisl peuleHUss 3a0ay meopemuiecKozo,
OKCNEePUMEHMANbHO20 U NPUKIAOHO20 XAPaKmepd, HNOJHble U COOePHCAMenbHble
omeemuvl Ha 80NPOCHL buiema (meopemudeckoe u npaKmuieckoe 3adanue);

OreHKa «XOPOI0» BHICTABJISACTCS 3a BBITIOJIHCHUE KOHMPOJbHLIX pabom u
MecmosviX 3a0aHUll 68 cemMecmpe ¢ MUHUMATbHbIMU OUUOKAMU U HeOOHemamu,
NOHUMAHUe U YMeHue NPUMeHAMb @QuauiecKue 3aKOHbl Ol peuwleHus 3a0ay
MmeopemuiecKo2o, IKCNePUMEHMANbHO20 U NPUKIAOH020 Xapakmepd, 00CMAmoyHO
noJHble U coodepiicameiibHble Omeemsl HA 8ONPOCHL Oulema (meopemuueckoe uiu
npakmuyeckoe 3a0anue);

OneHka  «yJOBJIETBOPUTEJILHOY BBICTAB/ISIETCA  3a  BBIIOJHEHHUE
KOHMPOJTIbHBIX PAOOM U MeCmOos8blX 3a0anull 8 cemecmpe ¢ OONbUUM KOIUYECTNEOM
OUWUOOK U HeOOHemos, MUHUMANbHBIL HAOOP HABLIKO8 BbINOIHEHUS (U3UYECKUX
IKCNEPUMEHMO8, 00pabOmMKU U UHMePNpemayuu ux pe3yibmamos.

OlleHKa «HEYJA0BJIETBOPUTEJIBLHO» BBICTABIIACTCS 3a cl1aboe U HenojaHoe
BBITIOJTHEHUE KOHMPOJIbHBIX pabom 6 cemecmpe U Omcymcmeue MUHUMATbHBIX
HABLIKOB BbINOIHEHUS. (PUBULECKUX IKCNEPUMEHMO8, 00pabOmKU U UHmMepnpemayuu

UX pe3yibmamos.

3. IlepeyeHb OLICHOYHBIX CPEACTB
Kpatkas xapakTepucTuka OILlEHOYHBIX CPEJCTB, UCIOJb3YEMBIX MPU TEKYLIEM
KOHTPOJIE yCIEBAEMOCTM M IPOMEXKYTOUHOH arrecTauu OO0ydyaroumierocss Io

JUCHUIUINHE:
HaumenoBanue
OnucaHue OLIEHOYHOT O
OLIEHOYHOTO Kpatkas xapakTepucTHKa OLIEHOYHOI'O CPEJICTBA cpescTBa
CpelcTBa 1Y
KonTtposnpHas CpencTtBo IpOBEPKU YMEHHMM NPUMEHATH NOIYYEHHBIE Kommiexr




pabora (KutP)

3HAHUS JJIS PEIIEHUs 3a/ad OMpPEACNICHHOTO THMa I10
TEeMe WIN pa3ieiny

KOHTpOJ'IBHBIX
3aaHUH 110 OneTam

Cucrema CTaHJAPTU3UPOBAHHBIX 3aJIlaHuH,
Tect (TecT) TTO3BOJISTFOIIIAs aBTOMATH3UPOBAThH pouenypy KOMHH?” TECTOBBIX
M3MEPEHUs YPOBHS 3HAHUN ¥ YMEHHH 00y4aromerocs SanariH
[Tepeuens 3amanuii u
OtueT o Boimonnenne  maGopaTopHoit  paboThl, 00paboTka BOTpOCOB JULA
nabopaTopHOi pe3ynbratoB  dkcrepuMmenta. OdopmiieHne oTdera, SArTHTEL .
pabote (OJIP) 3aIUTa pe3ynabTaToB J1abopaTOPHOU PabOTHI IO OTYETY 1abopaTopHoi
paboThl, IepevyeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX MOHSATUI Ilepeuens
paznenam TeMbl/pa3esna/ IMCIUTITHHBI onpeaeeHui
(Temam) OCHOBHBIX ITOHATHI
TEMbI/ TUCIIUILIIHBI
[IponykT  caMocTOsATENbHOM  paboOThl  CTYJIEHTA,
MPEJICTaBISAIONINI  co00M  KpaTkoe U3J0XKEHHE B
Pedepar (Pdp) MUCbMEHHOM BUJIC MOJYYCHHBIX  pe3ysbTaToB | Temsl pedeparon
TEOPETUYECKOTO0 aHaju3a OMpEeACNICHHOW Hay4dyHOU
(yueOHO-HCCIIe TOBATEHCKOM ) TEMBI
OneHouyHble MaTepuaibl, BbIHECEHHblE Ha »JKk3ameH, | [lepeuenn
COCTOAT W3 DK3aMEHAIIMOHHBIX  OWIJIETOB C | TEOpETUIECKUX
DK3aMeH TEOPETHUCCKUMU BOIIpOCaMU u 3aJJaHUSIMU | BOTIPOCOB U
MPAKTUYECKOT0 XapaKTepa JUIst IPOBEPKH MPAKTUIECKUX | KOMILUIEKT TUITOBBIX
YMEHHI. 3a7a4
4. IlepeyeHb KOHTPOJBHBIX 3aJaHMH WJIM HHbIE MATEPHAJIbIL,

Heo0XoaMMBbIe /ISl OLEHKU 3HAHWH, YMEHMd U HABBIKOB, XapaKTePU3YHOIINX
Tanbl (JOPMUPOBAHUS KOMIIETEHIMI B Mpolecce 0CBOEHM S JUCHUILIUHbBI
[TpoBepsiemas komneteHuus: [Iposepsiemas komnerenus: OIIK-1, OIIK-1.2

IIpumep 3a0anusn
s Texkymero kourpoJsa TK1:

Tect

Bonpoc

Bapuaﬂmbz omeema

[Ipu aGconOTHO HEYNIPYTrOM
yZape BBIIIOIHACTCS:

TOJIBKO 3aKOH COXPAaHCHUA UMITYJIbCa

TOJIBKO 3aKOH COXpPAaHCHUA MOJTHON MEXaHHYECKOU OHCPIrun

TOJIBKO 3aKOH COXpPAaHCHUA MOMCHTA UMITYJIbCA

MEXaHNYECKON SHEPIUH

U 3aKOH COXpaHEeHMsI MMITYyJIbCa, U 3aKOH COXpaHEHHS MOIHOMN

Cuina,

CClIn:

JEUCTBYIOIAasi  Ha
TEJNO, HE COBepIIacT paboTy,

CuJia mapauiCjibHa HallpaBJICHUIO MIEPEMCIUICHUA

CHJIa aHTUIIapaJlJICJIbHA HAITPAaBJICHUIO IIEPEMCIICHUA

TECJIO IIOKOUTCA

CHJla  HallpaBJICHA
MEPEMCIICHUA

OJ TYNbIM  YIVIOM

K  HalpaBJICHUIO

Pamuyc-Bexrop,
IIPOBEJCHHBIN U3 Ha4asa
KOOPJIMHAT B JAHHYIO TOYKY
IIO3BOJISIET ONPENCIUTD

MECTOHaAXOXIACHUC HaHHOﬁ TOYKH

OJIOYKEHNE TAaHHOU TOYKU

paanyC KpUBU3HBI TPACKTOPHUUN ABUKCHUA TOYKU

BEKTOPHYIO CYMMY CWJI, IIPUIIOKEHHBIX K JAHHOU TOUKE




OTt4er no s1adboparopuoii padore (OJIP)

VYkazanus o opopMIIEHHIO O0TYETa K JJabopaTopHOi paboTe.

Otuer odopmisieTcss KaXIbIM CTYICHTOM HHIWBHUAYaTbHO U  JOJDKEH
coJlepKaTh: HOMEp M Ha3BaHUE padOThl, LIeJb padOThl, 1Ty BBINOIHEHUS, KPATKOE
OIMCaHHe TEOPUU  HU3Y4aeMOTO  BOMNPOCA, OCHOBHBIE  XapaKTEPUCTHKH
M3MEPUTETBHBIX TPUOOPOB, 3aMKMCH PE3YJIbTATOB MPSMBIX U3MEPEHUU M PACUETOB
KOCBEHHBIX H3MEPEHHM, OpOpMIICHHBIE B BUIE TAaOMUIBI, TpadUKU MOTYyUYEHHBIX
3aBUCUMOCTEeH  (eciau  TpeOyroTcs), 3aluch BBIYMCICHUM, MNPUBOIAIIMX K
OKOHYATEITLHOMY pe3yJbTaTy, pacueT OMHOOK W3MEPEHUH U OKOHYATEITHHBIN
pPE3yNbTAT ¢ YKa3aHUEM OIMHUOKH U3MEPEHUS, BHIBOIBI.

Bce rpaduku m0mKHBI OBITH BBIMIOJHEHB Ha MWUIMMETpoBOU Oymare. [lpwu
pacuerax He0OX0IMMO HUCIIOJIb30BATh eAUHUIIBI cucTeMbl CH.

K xkaxnoit nmabopatopHoil paboOTe COIAEPKUTCA MEPEUYCHb BOMPOCOB JJIsi 3aLUTHI
nabopaTopHOit pabOTHI.

IIpumep: Jlabopatopuas padora MU3MEPEHUE YCKOPEHUA CBOBOJAHOI'O
MAJJEHW A C IIOMOILBIO MATEMATHUYECKOI'O MASITHUKA
KonTposbHbIE BOPOCHI:

1. KakoB Buj 3aKk0HA TapMOHHYECKUX KOJIECOaHMI MasTHUKA?

2. Uro Takoe kosiebaHusA? cBOOOHBIE KOJICOAHUSA? TapMOHHYECKHE KOJaeOaHUs?
IIEPUOANYECKHE MPOLIECCHI?

3. Malite omnpeneneHus aMIUIUTyAbl, (as3bl, NEpPHOJA, YaCTOThl, IMKIMYECKOM
4acTOThI KOJIEOAHHUS.

4. BwiBenute (HOpMyJbl I TEPUOJIOB KOJIEOAHUN MPYKUHHOTO, (PU3UYECKOTO U
MaTEMaTUYECKOTO MasITHUKOB.

5. Kak 3aBuCHT BeIMYHMHA g OT reorpaduueckoi muMpoThI?

6. [IpuBeauTe MpuMepsl MPAKTUIECKOTO UCTIOIB30BAHMS KOJIEOaHUN MasITHUKA.

Onpoc no pasgesnam (Temam):

1. AOGcomoTHO TBEpIOE TENO;

2. Cxopocts (muddepennnansuas hopma);

3. VYckopenue (muddepennuanbuas popma);

4. TaHreHMaIbHOE U HOPMAJIbHOE YCKOpEHUs ((opMyJibl);

5. Bropoii 3akon HetoToHa (onpeaenenue u popmyna);

6. Hmmnynbc (onpeaeneHue u popmyria);

7. Pabota (onpenenenue u hopmyna);

8. 3aKkoH coxpaHEHUs MOJHON MEXaHWYECKON SHEepTruu (onpeneneHue u Gopmya);
9. 3akoH coxpaHEHUs MOMEHTAa UMITYJIbca (orpeaesieHne u popmyia);

10. Teopema Lllreiinepa.

Pedepart (Pdp)
Tewmbl pedpeparos:

1. IBmxenue, kak (hopma CylieCTBOBAaHUS MaTepHUH;



. 3aKOHBI KHHEMATUKN MEXAHUYECKOTO IBMXKEHUS U CBA3b MEXKIY HUMHU;

. JelicTBrue cun B 3eMHBIX YCIOBUSX;

. MexaHnndeckoe JBUKEHUE B HEMHEPLUAIbHBIX CUCTEMAX OTCUETA;

. Tpenue. I[1onp3a u Bpea 1JIsi MEXaHUUYECKOTO JIBUKECHUS,

. 3aKOHBI COXpaHEeHUs - (PyHIaMEHTaIbHbIE 3aKOHBI IPUPO/IBL;

. DHeprus — eAMHas Mepa pa3aIudHbIX POpPM JABUKEHUS U B3aUMOJCHCTBUS
MaTepHH;

8. BoIHOBBIE IPOLIECCHI B IPUPOJIE U TEXHUKE;

9. IBM>KeHME TEI B pEAIbHBIX Cpeaax;

10. O6 uctopuu pa3Butus « Teoprur OTHOCUTEIBHOCTIY.

NN BN

Ipumep 3a0anus

Jus tekymero konTpoJast TK2:

Tect
Bonpoc Bapuanmuv omeema

[TepBoe Hauaio | Q=AU+A

TEPMOIUHAMUKHU s | Q=0

nzoTepMuyeckoro mpouecca | Q=AU

MMEET BUJL: Q=A

ITpu TEIUIONPOBOAHOCTH | MEPEHOCA UMITYJILCA U3 CJIOS B CIIOM

MIPOUCXO/ISIT MPOIECCHI: nepeHoca BHYTPEHHEH dHEpTUH B (HOpME TETTIOTHI
BBIPABHUBAHHMSI CKOPOCTEH OJIM3JICIKAIIHX CIIOCB
CaMONPOU3BOJIBHOTO ~ BBIPABHMBAHUS KOHIICHTPALIMK B CMECHU
ra3oB WJIH INIOTHOCTEW B XUMUYECKH YUCTBIX Ta3ax

[uxn KapHo — o6paTumsiii JIBYX M30XO0p U ABYX U300ap

KpyTOBOH TpoIiecc, JBYX U30TE€PM U IBYX aauadar

COCTOSIIIUN U3: JIBYX U30TE€PM U JIBYX U30XOp
IBYX U30TEPM M JBYX M300ap

Ot4er no s1adboparopuoii padore (OJIP)

VYkazanus 1o ohopMIICHHIO 0TYETa K JabopaTopHOl padoTe.

Otyer odopmisieTcss KaXAbIM CTYJEHTOM HWHIUBUAYAIbHO U  JIOJDKEH
coJlepKaTh: HOMEP M Ha3BaHUE padoOThl, LIeJb padOThl, ATy BBINOJIHEHUS, KPATKOE
OIHCaHuE TEOPUM  U3y4aeMOro BOIIPOCA, OCHOBHBIE  XapaKTEPUCTUKHU
U3MEPUTEIBHBIX NPUOOPOB, 3aMHMCH PE3YJIbTATOB MPSAMBIX U3MEPEHUN U pPaCUYETOB
KOCBEHHBIX H3MEpEeHHH, 0hOpMIIEHHbIE B BHJI€ TaOJUIBI, IpaQUKA MOJIYYEHHBIX
3aBUCUMOCTEeH  (eciaum  TpeOyroTcsl), 3amuch  BBIYMCICHUN, NPUBOAAIIMX K
OKOHYATEJIbHOMY pe3yJbTaTy, pacueT OMIMOOK MU3MEPEHUH M OKOHYATEIbHBIN
pe3yNbTaT ¢ yKa3aHUEM OIMKUOKH U3MEPEHUS, BHIBOIBI.

Bce rpaduku m0mKHBI OBITH BBIMOJHEHB HAa MWUIMMETpPoBOW Oymare. [lpwu
pacuerax He0OXO0IMMO HUCIIOJIb30BaTh eAUHUIIBI cucTeMbl CH.

K xaxmoii nmaGopatopHoii paboTe COASPKHUTCS TEPEUCeHb BOMPOCOB JUISI 3aIUTHI
nabopatopHOil pabOTHI.



Ipumep: JlaGoparopuas paGora OIIPEJEJIEHUE OTHOIIEHUI MOJISPHBIX
TEIUIOEMKOCTEH I'A3A METOJIOM AIUABATHUYECKOI'O
PACIIMPEHUA

KoHTpoJsbHBIE BONIPOCHI:

1) Kakue Buasl TerioemkocTeid Bam n3BecTHbI?

2) Ot yero 3aBUCHUT Tem10eMKOCTh Ta3oB? [louemy C, > C,?

3) KakoB ¢u3nyeckuii CMbICII YHUBEPCAIbHOM ra30Boi MOCTOSTHHON R?

4) O0BsicHUTE U3MEHEHHE TEMIIEpaTyphl ra3a B IPOLIECCE OIbITA.

5) OOwscHuTe, moyemy aauabaTta MNpU paCIIMPEHUU Tra3za CHaJaeT Kpyuye, 4yeM
n30TepMa.

6) Uto Ha3bIBaeTCs 4YMCIOM cTerneHer cBoOonbl? Kak 3aBHUCAT OT 4Hclia CTeneHen
cBoOoapl Cy m Cp? 3Has y (W3 OIbBITA), PaCCUYUTANTE YHCIIO CTEIEHEH CBOOOIBI
MOJIEKYJIbI BO3yXa.

Omnpoc no pasgesnam (Temam):

1. VYpaBHeHue cocTosiHUS UAcaIbHOTO ra3a (ypaBHeHue MeneneeBa-Knaneiipona);
2. 3akoH ABoraupo;

3. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU;

4. Cpenssig KBaJlpaTU4Hasi CKOPOCTb;

5. BHyTpeHHss 3HEpPrus i MPOU3BOJIBHON MAcChl m rasa;

6. Ilomnas paGorta 4, coBepiacMas ra3zoM;

7. TenmoeMKoCTb;

8. IlepBoe HauasO0 TEPMOAMHAMUKHY;

9. Pabota B H30TEpMHUYECKOM ITPOIIECCE;

10. YpaBuenue Ilyaccona.

Pegepar (Pdp)
Tembl pedeparos:

1. CTpoeHue BemecTBa ¢ TOUKU 3pEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH;

2. Muddy3rnoHHbIE NPOLECCH B )KUBOW U HEKUBOU MTPUPOJIE;

3. TermooOMeH B )KMBOM M HEXXUBOW TIPUPOIC;

4. IIpupona KanWJUIAPHBIX ABICHUN. KanviuiapHbIE SBJICHUS B )KUBOU U HEXKUBOU
IPUPOJE;

. 3aKOHBI TEPMOJIMHAMUKH U UX POJIb B PACCMOTPEHUHN PAaBHOBECHBIX IPOLIECCOB;

. Kpucramnn, kak ¢opma cyiecTBOBaHMs MATEPUH;

. Cuiibl B MEXaHUKE U MOJIEKYJIIPHOUN (U3HKE;

. DHTpoNUs, KaKk QyHKIHS COCTOSIHUSI CUCTEMBI,

. Teopema bonpliMana 0 paBHOMEPHOM PACIPENEICHUN DHEPTUHU 110 CTEIICHAM
CBOOOJIHI;

10. Knnaccuueckas cratuctuka bojbiimana;

O 0 J O



Ilpumep 3a0anus

s Tekyuiero kourpoJas TK3:
KonTpoabnas padora (KurP)
Tunosbie 3a1a4uu 111 KOHTPOJILHON pabOTHI

buner 1

1.

JIBe rupu ¢ mMaccaMu 2 KT U 3 KI' COEIMHEHbI HUTHIO U MEPEKUHYTHI uepe3 OJIOK.
Haiitu yckopenue, ¢ KOTOPbIM JABUXKYTCSI TUPU U CUJTY HATSDKEHUS HUTH. TpeHueM
U Maccoi 0s10ka mpeHeopeysb.

. Uneanbnas TermoBas mamuHa KapHo coBepiraeT 3a oauH muKa padory 4 = 2,94

kJDK M OoTHaeT 3a LUK XOJOAWIBHUKY KOJW4YecTBO TemoThl O = 13,4 x/[x.
Haiitn K.11.4. MaIIuHEBL.

. Pacctostnue mexny 3apsamamu +8 HKn um -6 HKn paBHo 40 cm. Beruuciauts

HaIPsOKCHHOCTh M TOTEHIHMAJI IOl B TOYKE, JIeXkalled IOCepeauHe MEXIY
3apsIaMu.

. JlBa 3apsazga no g = 10° Ki xaxaelii HaxoasTes Ha paccrosHud 50 ¢M apyr oT

npyra. Kakyto paboTy HY»XHO COBEPIIUTh, YTOOBI COJIM3UTHh UX JO PACCTOSHUA 5
cm?

. Konnencarop emxoctero 2 Mxk® 3apspkeH no Hanpsbkenus 20 B. Kakxon 3apsn

OyzaeT Ha 0OKJIaZKax 3TOr0 KOHAEHCATOpa, €CIU K HEMY MOAKIIOUNTh NapajuIeIbHO
JIPYrofl KOHAEHCATOp €MKOCThIO 8 MK®D, 3apspKeHHBIA A0 HamnpsbkeHus 32 B.
CoenrHeHbl 00KIaIKU KOHJEHCATOPOB, UMEIOIINE PAa3HOMMEHHBIE 3apsiJibl.

buner 2

1

2.

. llap maccoit 1,5 Kr KaTuTCs 0€3 CKOJIBXKEHUS MO0 TOPU3OHTAIBHOM MIOCKOCTH CO

CKOPOCTHIO 5 M/c OnpeAenuTh KHHETHYECKYIO YHEPTHUIO Iapa.
Omnpenenure HanboJIiee BEPOSTHYIO CKOPOCTh MOJIEKYJI rasa, MIOTHOCTh KOTOPOTO
npu nasienuu p = 40 klla coctasur 0,35 kr/m>.

. ABa mapuka ¢ maccamu m = 0,1 r Kax bl TOABEIICHBI B OJHOM TOYKE HA HUTAX

nHOM 20 cM kaxkaad. [lomydunB oquHAaKOBBIN 3aps/l, LIAPUKH PAa3OLUIACh TaK, YTO
HuTH 00paszoBanu yroa 60°. HaiiTi 3apsi Kak10ro miapuka.

. Iapuk maccoit 40 Mr, 3apsokeHHBIH 10 3apsga g = 107 K gsmkercs co

ckopocthio 0,1 M/c. Ha kakoe paccrossHue MOKET NpHUOIU3HUTHCS IHAPUK K
TIOJIOKUTENEHOMY TOY€YHOMY 3apsaay ¢; = 2 107 Kn?

. Kongencatop emkocteto C; 3apsokeH a0 Hamnpsbkenuss U; = 100 B. Ilpu

napajijieIbHOM MOJKIIOUYEHUHU 3TOTO KOHJEHcaTopa K HesapsbkeHHoMmy ¢ C2 = 5
MK®D, BonpTMETp MOKa3an obmiee Hanpspkenue U = 20 B. Haiitu C.

bumner 3

l.

2.

Kakoe naBiieHHE C€O3[a€T KOMIIPECCOP B KPACKOIYJBTE, €CIH CTPYs KHIKOU
KPACKHM BBITEKAET U3 HErO €O CKOpocThio 20 M/c. ITnoTHOCTS Kpacku 800 kr/m?.
Macca m = 10 r kucnopoma Harpepaercs or Temmeparypel T1 = 323 K no
temneparypel T2 = 423 K. Halitu nsmMeHeHue sHTponuu AS, €Clau HarpeBaHHE
MPOUCXOJUT U300apUUECKH.



3. Paccrosinue mexnay 3apsaamu g; = 180 HKn u ¢> = 720 uKn paBno 60 cm .
OnpenenuTe TOYKY Ha NPSMOM, MPOXOIAILIECH 4Yepe3 3apsiabl, B KOTOPOMl HYXKHO
MIOMECTHUTh TPETUH 3apsl, YTOOBI BCSI CHCTEMAa HaXOAWJIaCh B PABHOBECHUHU.

4. HaiiTh DHEPIHMIO CHCTEMBI TPEX OJMHAKOBBLIX TOYEYHBIX 3apsamoB mo q = 10° Ki,
pPacroJI0KEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTrOJbHUKA CO CTOPOHOM 3 CM.

5. Ilnomans MIACTHH IUIOCKOTO BO3AYINHOro KoHaeHcaropa 1,1 cM? , 3a30p Mexmy
HAMH 3 MM. OHeprus 3apspkeHHoro konzaeHcaropa | wMk/Dk. Jlo kakoro
HaIpsKEHUS 3apsKEH KOHIEHCATOP?

OTt4er no J1adboparopuoii padore (OJIP)

VYkazanus o opopMIICHHIO 0TYETa K JabopaTopHOil paboTe.

Otuer odopmiseTcs KaXIbIM CTYJEHTOM HWHIMBHAYaIbHO U JIOJDKEH
COZIepPKATh:
HOMEp U Ha3BaHUE PabOThI, 1eTb PabOThl, NaTy BBHIMOIHEHUS, KPATKOE OMUCAHHE
TEOPUU H3Y4aeMOro BOIMPOCA, OCHOBHBIC XapAKTEPUCTHUKU HM3MEPUTEITHHBIX
npuOOpOB, 3alUCH PE3yJbTAaTOB NPSIMBIX HU3MEPEHUNW W PACUETOB KOCBEHHBIX
U3MepeHuil, opopMJICHHBIE B BUJE TAOIUIbI, TpadUKU MOTYUYEHHBIX 3aBUCUMOCTEM
(ecnmu  TpeOyrOTCsA), 3amUCh BBIUYMCICHUM, MPUBOISAIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacueT OUIMOOK U3MEPEHUN U OKOHYATEIbHBIA PE3yJbTaT C yKa3aHUEM
OIIMOKHA U3MEPEHHS, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBITIOJIHEHBI HAa MIULTUMETpoBoil Oymare. [Ipu

pacdeTrax He0OXOAMMO UCIIOIB30BaTh eAUHUIIBI cucTeMbl CU.
K kaxnoit nmabopatopHoil paboTe COIEPKUTCA NEPEYeHb BOMPOCOB JJISI 3AIIUTHI
nabopaTopHOi pabOTHI.
IIpumep: JIaboparopnas padora 'PAJIYHPOBKA I'’AJIbBAHOMETPA
KoHTpoJibHbIE BONIPOCHI:
1. Uto o3HavaeT mporpaayupoBaTh npuodop?
2. Chopmynupyiite npasuiia Kupxroda.
3. Crpenka rajgbBaHOMETpa CTOUT Ha HYJIEBOM JEJIeHMM MIKaibl, korma R =0.
Jlokaxkute 3T0, MPUMEHUB BTOpoe npaBuiio Kupxroda.
4. YTo HYKHO Cc/ieNIaTh, YTOOBI OTKJIOHUTH CTPENKY TaJIbBAHOMETPA A0 MPEACIbHOTO
3HAYEHUS IITKAJIbI, €CITM OHA TyJla He OTKJIOHWIACH MPU MaKCUMaTbHOM 3HAYeHUH R?
5. Tne Oyner HaxoauThes cTpenka mpubopa, ecian R1 = R; = 0, a R # 0?7 Uto moxer
MPOU3OUTH C TajJbBaHOMETPOM B TOM ciyuae, eciu JJ]C ucTtouyHuka - JOCTaTOUYHO
OoJibllIas BEIMYUHA?

Omnpoc no pasgesnam (Temam):

1. Ilpomomxwure OIIpEAEIICHHUE: «ONEKTPOCTATHIECKUM [0JIEM
HABBIBACTCS .. nvveeneteeuteeeuteeeiteeetee ettt esateenateesaseeeaseesabeeenseeesaeeesaneenaneesaneesaneeesaeennees »;

2. Ilpomomxure omnpeneneHue: «HanpsykeHHOCTBIO DJIEKTPUYECKOTO  ITOJIA
HABBIBACTCS «..eenireeeureeenieeenineeseteeeateeeeteeeaeeesaseeseseesaneeenneesaseesaneesaneeenseeesnneenaneens »;

3. Kak HampaBiieH BEKTOP HANPSKEHHOCTH JICKTPUICCKOTO MO ?
4. 3axon Kynona (popmyna u BXxoasiiiue B Hee BEIUUYUHBI);



5. CBsI3b BEKTOpPA HANIPSHKEHHOCTH E 3JIEKTPUYECKOTO MOJIA € TIOTEHIIUAIOM ),
6. OnexTpuyeckuil TOK. Cuia U INIOTHOCTD TOKA;

7. 3axoH Oma (Bce BapuaHThI);

8. Pabora u momHoCcTh TOKa. 3akoH J[>oyins-JleHna;

9. 1-ewu 2-e npaBusia Kupxroda juist pa3BeTBICHHBIX LIENEH;

Pedepar (Ppp)

Tewmsl pedepatos:

SN =

= o

9.

DIEKTPUYECKHUE SBJICHUS B IPUPOJIE;

W cTOYHUKM TOKA U FaJIbBAHUYECKUE PJIEMEHTHI;

Teopus MakcBeiia U ee BIMSHHUE HAa pa3BUTHE (DU3HKY;

N30TponHbIe 1 aHU30TPOIIHBIE AUIIEKTPUKU. CErHETOANEKTPUKYL;

[IpoBonHMKHM. SIBIEHME  ANEKTPOCTATUYECKOW  HMHAyKUMU. PacnpeneneHue
U30BITOYHOTO 3apsi/ia B 3apsSHKEHHOM IIPOBOJAHMKE. DKpaHbl. 3a3eMJICHHE;
OCHOBHBIE 3aKOHBI IOCTOSIHHOTO TOKA;

Tox npoBoaumocTy B MeTtaiiax. OCHOBBI KJIIACCUYECKOW 3JIEKTPOHHON TEOpUU
AIIEKTPOIPOBOAMMOCTH METAJIIOB;

3akon JIxoyns-Jlenna B nuddepeHnuanibHOl 1 MHTErpalibHON PopMax. 3aKoH
Bunemana-®panna;

CBepXnpoBOJIUMOCTb;

10.OnexkTpuueckuii TOK B rasax. DJIEKTPOIPOBOJHOCTh ra3oB. MoHU3anMsa MOJEKyYJI

razoB. HecamocToOSTeIbHBIM Ta30BBIM pas3pAad. YnapHa;I HOHH3allusA TIa30B.
CaMOCTOSITEIbHBIN ra30BbIN pa3piaa U €ro THUIIBL. Fa30pa3p5mHa;1 Irasma.

Ipumep 3a0anus

st rekymero koutpoJsisa TK4:

Tect

Bonpoc

Bapuanmosr omeema

NHAyKUMOHHBIA TOK — TOK,
BO3HUKAIOIINN B 3aMKHYTOM
MPOBOASLIEM KOHTYPE, €CIU
KOHTYD:

BpalmacTCsd B SJICKTPUUICCKOM II0JIC

HaxXoaAuTCsa B MArHUTHOM IIOJIC

HaxXo4UTCs B ICPEMCHHOM MArHuTHOM II0JIC

HaxXOAUTCA B SJICKTPHUYCCKOM I10JIC

MarHuTHeli NOTOK  4epe3
IIPOU3BOJIBHO 3aMKHYTYIO

OMPEACIIICTCA TOKaAaMH, IIEPECCKAIOIMIUMU ITOBEPXHOCTH

OIIpEJEAETCS BHY TPEHHUMU KPYTOBBIMUA TOKaMHU

MTOBEPXHOCTb: ONPEAEISIETCA BHENTHUMH TOKAMH
pPaBEH HYJIIO

Hanpasnenue cuibl, MPaBoOro BUHTA

JIEUCTBYIOLLIEH HAa TOK CO OypaBumKa

CTOPOHBI MArHUTHOTO TIOJISI JIEBOM pyKHU

HaxXOoAUTCs 110 IpaBUILY:

[IPaBOY pyKU




OTt4er no s1adboparopuoii padore (OJIP)

VYkazanus o opopMIICHHIO 0TYETa K JabopaTopHO padboTe.

Otuer odopmiseTcs KaXIbIM CTYISHTOM WHIMBHAYyaJIbHO U JIOJDKCH
COZePIKATh:
HOMEp W Ha3BaHHUE PAOOTHI, IIeNIb PaOOThI, AATy BBIMOJHEHUS, KPATKOE OMHUCAHUE
TEOPUM HW3Yy4YaeMOTO BOMPOCA, OCHOBHBIE XapaKTEPUCTUKUA U3MEPUTEIbHBIX
npuOOpOB, 3amMUCH Pe3yJbTATOB NPSIMBIX HU3MEPEHHUNH W PAcue€TOB KOCBEHHBIX
u3MepeHui, opopmieHHbIe B BUIE TAOIUIbI, TpadUKU MOJYyUYEHHBIX 3aBUCUMOCTEM
(ecmu  TpeOyrOTCsA), 3amUCh BBIUMUCICHWUW, TMPUBOIANIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacdyeT OMMUOOK M3MEPEHU M OKOHYATEIhHBIM Pe3yJbTaT ¢ yYKazaHUEeM
OIIMOKH U3MEPEHMS, BBIBOIBI.

Bce rpaduku momkHBI OBITH BBITIOJIHEHBI HAa MIULTUMETpoBoil Oymare. [lpu
pacyeTax He0OXOUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxnoit nmaGopaTopHOi paboTe COIAEPKUTCA MEPEUYCHBb BOMPOCOB JJIs 3aIUTHI
nabopaTtopHOi pabOTHI.
Ipumep: JlaGopatophas pabora OIIPEJEJJEHUE T'OPU3OHTAJIBHOM
COCTABJIAIIONIEM MWHAYKIIMUA MATHUTHOI'O TIIOJII 3EMJIM U
I[NEPEBOJIHOI'O MHOXWTEJIA TAHI'EHC-I'TAJIbBAHOMETPA

KoHTpoJibHbIE BONIPOCHI.

1. Yto Tako€ MHIYKIUSA MarHUTHOIO TOJIA?

2. Ilouemy MarHuTHas CTpEJIKa OTKJIOHAETCS IpU IPOIyCKAaHUU TOKAa Yepe3
KaTylKy?

3. Hna dero B Hauyaie pabOThl HEOOXOAWMO YCTAaHOBUTh KaTYIIKy TaHIEHC-
raJIbBAHOMETPA B IIJIOCKOCTH MarHUTHOTO MEPUIHAHA 3EMIIH?

4. Kak HanpaBJI€HO MarHUTHOE I10JIE B EHTPE KPYrOBOI'O IPOBOIHUKA C TOKOM?

5. Iloyemy HampaBiaeHHE OTKJIOHEHHsS CTPEJIKM MEHSAETCA NPU HU3MEHEHHUU
HOJIIPHOCTH TOKA KaTYyIIKU?

Omnpoc no paszgesnam (Temam):

1. Ilo xakomy npaBWIy HaXOJIWUTCS HAMNPABJIECHUE BEKTOPAa MHIYKIMU MArHUTHOTO
noJist?

2. Cuna Amnepa. [To kakoMy MpaBHIly HAXOJIUTCS HAMPaBJICHUE CUIIbl AMriepa?

3akoH bwno-CaBapa-Jlammaca. CBsi3p HanpsKEHHOCTM MarHMTHOTO IONIA €

MAarHUTHON UHIYKIUEH.

Marnutsbii noTok. Teopema ["aycca 1711 MArHUTHOTO TTOJIS;

Cuna Jlopenna. [To kakomMy npaBuily HaXOJMUTCS HAIIpaBjeHUe cuiibl JlopeHma?

3aKOH 3JIEKTPOMarHuTHOM nHaykiuu dapanes;

Camounaykuus. MHIyKTUBHOCTS;

DHeprusi MAarHUTHOTO TOJIS;

VYpaBuenus MakcBemia sl 3J€KTPOMarHuTHOro noiig (auddepeHnuanbHas u

UHTErpajibHbIe (OPMBI);

10. Konebarenbubliit kKOHTYp. @opmyna TomcoHa.

W

e



Pedepart (Pdp)
Tembl pedpeparos:

1. Yckopurenu 3apskeHHBIX yacTull. MaraetpoHn. Macc-CreKTpoCcKonus;

2. 3aKoH MOJHOTO TOKAa M €ro npuMeHeHue. Teopema ['aycca 111 MarHUTHOTO IT0JIS;

3. Tunbsl Mar"HeTukoB: JAua- MW Mmapa- MarHeTUKd. COOTHOILLICHUE MEXKIY
MOSIBJICHUSIMU JTUA- U Iapa-MarHUTHBIX CBOKCTB BEIIECTBA;

4. ®eppomardetusMm. Touka Kriopu. MarautHeiii rucrepe3uc. IIpumeHnenus
(beppoOMarHeTHKOB;

5. KsantoBas mnpupoma  ¢eppoMarHeTusma. MexaHW3M ~ HaMarHUYUBaHUS
(deppomarueTuka;

6. SIBneHne 3JIEKTPOMarHUTHOM WMHIYKIMH: 3.1.C. MHAyKnuu. lIpaBuio Jlenna.
OCHOBHO 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIUU (3aKkoH Dapaaes-Jlenna.);

7. DnexTpuueckuil  KojeOarenbHbId  KOHTYp. CBoOonmHble  KojeOaHus B
3JIEKTPUYECKOM KOHTYPE;

8. IlepeMEHHBIN BJIEKTPUUYECKUN TOK. XapaKTEPUCTHKUM NEPEMEH-HOIO TOKA.
MONIHOCTh TOKA;

9. BonHoBO€ ypaBHEHHE ISl AJIEKTPOMATrHUTHON BOJHBL. OO0beMHas MIOTHOCTD
SHEPTUH JIEKTPOMArHUTHOTO noJist. I1loTtok sanepruun. Bexrop [loiinTrHrA;

10. Ikana 31€KTpOMarHUTHBIX BOJH. PalMoyacTOTHBIN M ONTHYECKUN AUAIa3oH
3JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

s tekymero kourpoJisa TKS:

Tect

Bonpoc Bapuanmuvr omeema
Yron wMexay IUIOCKOCTIMU
[POITYCKaHUs JBYX | YBEJIMUYUTCS B 2 pasa

o
HOJISIPU3aTOpOB paBeH 45°. yMEHbIIHATCA B 4 pasa

Ecmu yron ysenuuuts B 2 [ raper PABHOI HyJIHO0

pasa, TO HMHTCHCHUBHOCTD YMEHBIIUTCS B 2 paza
CBCTa, Mpomcamero 4epes

00a mossipu3aropa

Yron mnamenuss gayda Ha | 0,71.(OTBeT yka3aTh ¢ TOYHOCTBIO /10 COTHIX)
TPaHMIy JBYX CpE€ll paBEH
45°, yrom mpeloMIIEHUS -
60°, npu ATOM
OTHOCHUTEIBHBIM IIO0Ka3aTeIb
MIPEJIOMJIICHUST COCTABIISIET

[Ipu nepexoxe cBeta u3 HaIpaBlIEHUE PAaCIPOCTPAHEHUS
BaKyyMa (BO3/yX) B KaKyro- CKOPOCTh PacipOCTpaHEHUS

100 ONTUYECKU JUTMHA BOJIHBI

IpO3pavHyIo cpeny (Bomy, 4acToTa KojicOaHUH B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCs
HEU3MEHHOH. . .




OTt4er no s1adboparopuoii padore (OJIP)

VYkazanus mo opopMIIEHUIO 0TYETa K JabopaTopHOil padoTe.

Otuer odopMIsieTCS KaXIbIM CTYICHTOM HHJIWBHIYaJbHO W  JIOJDKCH
COZepPIKATh:
HOMEp W Ha3BaHHWE PaOOTHI, IENb PaOOThI, ATy BBIMOJTHCHHS, KPATKOE OIHMCAHHE
TEOPHH HW3y4aeMOTO BOIMPOCA, OCHOBHBIC XapAaKTEPUCTHKH H3MEPHUTEIBHBIX
npuOOpOB, 3amKMCH PE3yJbTATOB MPSAMBIX HM3MEPEHHH M pPacueTOB KOCBEHHBIX
U3MepeHuid, ohopMIIECHHBIC B BHJIE TAOIHIBI, TPpa(UKU MOJIYICHHBIX 3aBUCHMOCTEH
(ecmu  TpeOyrOTCs), 3amUCh BBIYHCICHUH, TPUBOISAIMIMX K OKOHUYATEIHEHOMY
pe3ynbTaTy, pacueT OMMOOK M3MEPEHUN W OKOHYATENBHBIN Pe3yJbTaT C YKa3aHHEM
OITUOKY U3MEPECHHUS, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBITIOJIHEHBI HAa MIULTUMETpoBoil Oymare. [lpu
pacdeTrax He0OXOAMMO HCITOIB30BaTh eAUHUIIBI cucTeMbl CH.
K xaxmoii maGopaTtopHoii paboTe COAEPKHUTCS TEPEUYCHb BOMPOCOB JUISI 3aIUTHI
nabopaTtopHOil pabOTHI.
IMpumep: JTaboparopnas pabora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTpoJsbHbIE BONIPOCHL.

1. Kakoii cBeT Ha3bpIBaeTCA MJI0CKONOIIPU30BAHHBIM?

2. B ueM coCTOUT SIBJIICHUE IBOMHOTO JIyYePETOMIICHHUS ?

3. Urto Takoe omnrtuueckas och? Kakue IUIOCKOCTM B KPHUCTAUI€ HAa3bIBAIOTCS
TJ1aBHBIMU?

4. ChopMynupyuTe 3aKOHBI MOJISPU3ALIUH.

5. Ykaxute criocoObl MOJy4YeHUS MOJIIPU30BAHHOIO CBETA.

Onpoc no pasgesnam (Temam):

1. EcrecTBeHHBI U MOJISPU30BAHHBIN CBET;

2. 3akon Mamoca. 3akoH bproctepa (popmyis);

3. Hnrepdepenuus, ycioBue nHTEpHEPEHINOHHBIX MAKCUMYMOB;

4. Judpakuus. YcnoBue TuppakHOHHBIX MAKCUMYMOB;

5. Jlucnepcus u ee NpOsIBICHUS,

6. TennoBoe uznyyeHue.

7. AOCOIIOTHO YEpHOE TEJIO.

8. 3axon Credana-bonpimana.

9. 3axoH cMmemeHns Buna.

10. ®ororpdext. YpaBHeHHe DiHIITENHHA 17151 BHEIIHETO (OoTOAP(DEKTa.

Pedepar (Pdp)
TeMmsbl pedepatos:

1. Tlonocwl paBHo TonmuHbl. Konbua Heiotona. [Ipumenenue unteppepeHiinm B
TEXHUKE.
2. JlucniepcuoHHbIM criekTp. [[puMeHeHne Aucnepcumu.
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[Tosgpr3anus cBeTa pyu €ro OTPaKEHUU U IIPETOMIICHUU.

[Tonnoe (BHyTpeHHee) oTpaxeHue cBera. I[lpedenbHbIA  yroia MOJHOTO
oTpaxeHusi. CBETOBO/IBI.

Bpamenne 1mockoctn  nonsgpuszanuu.  [lomsapumerpus.  Ilpumenenue u
UCII0JIb30BaHUE MOJISIPU3ALMH B HAPOJHOM XO35HUCTBE.

[Tpumenenue BHemHero Gororpdexra B TEXHUKE.

BuyTtpennuiit orordpdexT u ero npuMeHeHus.

Hasnenue ceera. KBaHTOBOE O0BSICHEHHE JABJICHUS CBETA.

dotosrddexT B momynpoBoaaukax. dpdexrt lembepa.

. [longpuzanusa npu NpOXO0XKICHUU CBETA Y€pe3 HEKOTOPbIE KPUCTAIIbL. 3aKOH

Mauroca.

Ilpumep 3a0anus

st Tekymero kourpoJs TK6:

TunoBsie 3a1a4u 7151 KOHTPOJIBHOU PaOOTHI.

buner 1

l.

4.

HaiiTu MarHuTHBIM MOTOK Yepe3 IUIONIA/lb MONEPEUHOro ceueHus: Karymku (6e3
Cep/ICUHMKA), UMEIOIIEH Ha KaKIOM CaHTUMETpE JJIMHBI N = 8 BUTKOB. Pannyc
coJieHoHuJia ¥ = 2 ¢M, cuJia Toka B HeM [ = 2A.

[Ty4yok Oenoro cBera majgacT HOPMAJIBHO Ha CTEKJISIHHYIO IJIACTUHKY, TOJIIMHA
kotopoit d=0,4mkm. Ilokazatens mnpenomsienust crekia n=1,5. Kakue nauHbI
BOJIH, JIeKAlllMe B Mpeaesax BUAUMOTO crektpa (oT 4 104 mo 7-10* MM),
YCUJIMBAIOTCSA B OTPAXKEHHOM ITyuke? YacTuila HaXOAUTCs B MOTEHIMAIBHOUN sIMe
MUPUHON / ¢ OECKOHEYHO BBHICOKMMHU CTEHKaMH B OCHOBHOM cCOCTOssHWH. Haiftw
BEPOSTHOCTb HaXOXJACHUS YaCTUIIBI B UHTEpBaie [/4 < x <[/2.

Haiftu mosiHyt0 3HEprur0, MOMEHT HMIYJIbCa 3JIEKTPOHA M €r0 BO3MOKHBIC
IPOEKIMU B BO30YKJIEHHOM COCTOSIHUU 3d B aTOMe BOAOPO/aA.

Haiitu nedext macc, SHEpPTUIO CBSI3U U YIETbHYIO DHEPTHUIO CBS3U SApa a30Ta.

buner 2

l.

JIBe KarTymkd HaMOTaHbl Ha OOImMHA cepiedyHHK. HalTu ux B3auMHYIO
WHIYKTUBHOCTb, €CIIM MPU CKOPOCTH M3MEHEHHM CUJIbl TOKA B MEPBOM KaTYyIIKE
dl/dt = 3A/c Bo BTOpOI KaTy1ike HHAyKTUBHOCTH UHyupyercs I/C ;2= 0,3B.
Beruucnuth paauycel nepBbIxX MATH 30H DpeHens A ciaydasl MIOCKOW BOJIHBI.
Paccrosinue oT BOJTHOBOM MOBEPXHOCTH J0 TOYKU HAOMIOIeHUs paBHO 1M. [lnnHa
BOJIHEI A=5-10"M. ®oton ¢ sueprueii 0,51 MdB B pe3yibTare KOMITOHOBCKOTO
paccesHus OTKIOHWICA Ha yroa 180° .Omnpenenurs 10110 SHEPIUU B IPOILIEHTAX,
OCTaBIIYIOCS Y PACCEIHHOTO (OTOHA.

HaliTh mojHyr 3HEprul0 U MOMEHT HMMIIYJbCa 3JIEKTPOHA B BO30YXIACHHOM
COCTOSIHMM 3p B aTOM€ BOJOPOAA.

Halitu »Hepruro W AJIMHY BOJIHBI (POTOHA, HMCIYCKAa€MOIO NpH MEpPexoje
3JIEKTPOHA B aTOME BOAOPO/Ia CO BTOPOTO SHEPTETUUYECKOTO YPOBHS Ha MEPBbIH.



buier 3

1. HanpsikeHHOCTh MArHUTHOTO TIOJISI B I[EHTPE KPYTrOBOIO BHUTKA C MarHUTHBIM
MOMEHTOM pm=1,5 Am? paBrHa 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CUILy
TOKa B BUTKE.

2. CKONbKO WITPUXOB HAa 1MM IJMHBI UMeeT TUu(paKkIMOHHAs pPEeUIeTKa, €CIU 3eJIeHas
muausg prytn (A=5461A) B crekTpe mepBoro mopsjaka HaGIIOAAETCsA MO YIIIOM
0,33 paguan?

3. Vron paccesHus ¢ortoHa ¢ sHepruei 1,2 MsB ma cBoGomnHoM snekrpone 60°
Haiitu sHepruto paccesHHOro (pOTOHA U DJIEKTPOHA OTJAUH.

4. 3a kakoe BpeMms pacnaiercs 1/4 Ha4aJbHOTO KOJIWMYECTBA SJIEp PaAHMOAKTHUBHOTO
HYKJIMJIa, €CJIU Iepuo noiaypacnana 24 yaca?

OTtuer no s1adboparopuoii padore (OJIP)

VYkazanus no opopMICHUIO OTYETA K JJabopaToOpHOM padoTte.

Otyer odopmisieTCss KaXAbIM CTYJEHTOM HWHIUBUAYAIbHO U JIOJDKEH
COJIEPKaTh:
HOMEpP M Ha3BaHHWE palOThI, 11eJb padOThI, JATy BBIMOJHEHHS, KPaTKOE OIMHCAHUE
TEOPUU U3Y4aeMOIr'o BOMPOCA, OCHOBHBIE XAPAKTEPUCTUKU HU3MEPUTEIIHHBIX
npuOOpOB, 3alUCH PE3yJbTATOB NPSIMBIX HU3MEPEHUNW U PACUETOB KOCBEHHBIX
U3MepeHui, opopMJICHHBIE B BUJE TAOIUIBI, TpadUKU MOTYUYEHHBIX 3aBUCUMOCTEM
(ecnmu  TpeOyrOTCs), 3amUCh BBIUYMCICHUM, TMPUBOISAIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacdyeT OMMOOK U3MEPEHUN W OKOHYATEIbHBIA PE3yJbTaT C yKa3aHUEM
OIIMOKHA U3MEPEHHS, BBIBOIBI.

Bce rpaduku nomkHBI OBITH BBIOTHEHBl HA MUJUTUMETPOBOM Oymare. [lpwu
pacdeTrax He0OXOAMMO MCIIOIh30BaTh eAUHUIIBI cucTeMbl CU.
K xaxnoit nmabopatopHoil paboTe COAEPKUTCA MEPEUYCHb BOMPOCOB JIsi 3aLUTHI
1abopaTopHOi pabOTHI.
Ipumep: JaGoparopuas padora BHEIITHU ®OTOIDPDEKT
KoHnTpoJibHbIE BONIPOCHI

1. Yro takoe poron? Hanummre popmyibl €ro XapakTepUCTHUK;

2. Jlaiite popmyaupoBky BHelHETO GpoTorddexra;

3. Uto mpoucxoaut ¢ GOTOHOM, MaIal0IIUM Ha TPaHUILYy METaslIa;

4. Yto mpoOUCXOAUT C DIEKTPOHOM B MeETaie IMOCJIE €ro B3auMOJCUCTBUS C
dhoToHOM?

5. Yro HazpiBaeTCs paboToit Bhixoaa? Ubs 3TO XapaKTepUCTHKA?

6. [laiite onpenenenue kpacHoi rpanuiibl GoTodhdexra;

7. UTo Tako€ TOK HACHIIEHUS?

8. Jlyist uero Hy>KHO 3anuparouiee HanpsHKeHUE?

Omnpoc no paszgesnam (Temam)

1. Yro Takoe BonHEI 1€ bpoitns?
2. Dddexr Komnrona. PaccesHnsblit pOTOH U JIEKTPOH OTIAUM?



3. TyuuenbHbIl 3G DEKT;

4. CrpoeHue aToMa BOIOPOAA. DHEPTrEeTUYECKUE YPOBHU;
5. bo3onbl 1 DepMHUOHBI — UTO K HUM OTHOCUTCS?

6. Iloctynatel bopa;

7. DNeKTpOHHAas U JbIpOYHAs IPOBOJUMOCTD;

8. (CBoiiCTBa aTOMHOTO S]1pa;

9. Tlepuon nonypacmnana. YpaBHeHHs o- U [J-pacrajios;
10. ledext mMacchl.

Pedrepar (Pp)
Tewmbl pedeparos:

Oddext Bapmnosa-UepeHkoBa 1 €ro IpUMEHEHHE B IEpHON (DU3HKeE;

K ucropuu otkpeitus a3¢dpexra Komnrona;

SABnenue cBepxrpoBoguMocTy U 3 ekt Kynepa;

Hudpakiys peHTTeHOBCKUX JIy4ell U €€ MPUMEHEHHUE B PEHTIE€HOCTPYKTYPHOM
aHaJIM3€ U PEHTT€HOBCKOM CIIEKTPOCKOIUY;

5. Tonorpadus — ucTopust OTKPHITUS U €€ TPUMEHEHNUE;

6. SnepHblii MAarHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;

7. TIpoGnemsbl siAepHOM SHEPTETHKY HA COBPEMEHHOM 3Tarle;
8

9.

1

=

ATOMHas U siIepHasi SHEPreTUKa CETOJIHS U 3aBTPa;
SInepHble peakiiy B HAyKe U TEXHUKE;
0. [TpobseMbI TEpMOSIIEPHOTO CHHTE3A.

IIpomexyTounas arrecrtanuss OM1:
Bomnpocsl k 3x3ameny (1 cemecTp)

1. Cucrema orcuera. CKOPOCTb.

2.  YCKOpPEHHME U €r0 COCTABIISIOLIME.

3. VYrioBas CKOPOCTh M YIJIOBOE YCKOPEHHE.

4. 3akonsl HproTOHA.

5. HeunepumanbHbie cuctemMbl oTcyeTa. CHIIbl HHEPLIUU.

6. 3aKOH COXpaHEHUS UMITYJIbCA.

7. Pabora cuibl.

8. KoncepBartuBHbie cribl. [loTeHIIManbHas S3HEPTHSL.

9.  3akoH COXpaHEHHMS MOJHON MEXaHUYECKOW DHEPTUH.

10. Teopema IllTelinepa.

11. Kunermyeckas 3Heprus BpallaroIIerocs Tena.

12. OCHOBHOW 3aKOH IMHAMUKHU BPAIIATEILHOTO IBUKEHUS.

13. 3akoH coXpaHEHHs MOMEHTA UMITYJIbCA.

14. VYpaBHEHHE COCTOAHUS UACATBHOTO Ia3a.

15. OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUYECKON TEOPUHU UACATbHBIX T'a30B.
16. 3axon MakcBemia 0 paclpeIeICeHUH O CKOPOCTAM TEIJIOBOTO IBUKEHUS.

17. CpenHee 4yuca0 CTOIKHOBEHUMN U CPEJIHSIS ITTMHA CBOOOAHOTO Mpodera MoJIeKy .
18. BHyTpeHHS SHEPTUsI CUCTEMBI.



19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
209.
30.
31.
32.
33.
34.
35.
36.
37.
38.

PaboTa raza npu ero pacupeHuu.

[IepBoe Hauano TEPMOJAMHAMMUKH U €r0 IPUMEHEHUE K N30IIPOLIECCAM.
TennoeMKoCTh UAEaIbHOIO rasa.

Kpyrogoii npouecc (1uki).

[ukn Kapno.

DIIEKTPUYECKU 3apsil. 3aKOH COXPAHEHHSI DJIEKTPUUECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH KynoHa.

Onextpudeckoe nose. HanpskeHHOCTH MOJIs.

DJIEKTPUUECKUM JTUTIONb.

[Torok BekTOpa HanpsixeHHOCTU. Teopema Octporpaackoro-I'aycca.
[ToTenmman anekTpuueckoro noss. PaboTa o nepeMerneHuto 3apsia.
DIIEKTPUYECKOE TOJIE B TUIIEKTPHUKE.

[IpoBOogHMKHM B dneKTprueckoM noiie. EMkocts. KoHzieHCcaTopsbl.
DHeprus 3JIeKTPOCTATHYECKOTO MOJIS.

DunekTpruyeckuil Tok. Criia v INIOTHOCTH TOKA.

3akoH OMa 1151 OTHOPOIHOTO MPOBOAHUKA.

CTOpOHHME CUIIBI.

3akoH OMa 1151 HEONHOPOJHOTO Y4acTKa LENH.

Pabora u momHocTh TOKa. 3akoH Jxoyins-Jlenna.

[TpaBmita Kupxroda ajist pa3BeTBICHHBIX IIETICH.

Tunosble 3aga4n

1.

MaxoBuk Bpamaercsi ¢ yriioBoi ckopoctbio 180 06/muH. C HEKOTOPOTO MOMEHTA
BpEMEHH OH Hayajl TOPMO3UTHLCA C YIJIOBBIM yCKOpeHueM 3 pan/c’. Uepes kakoe
BpeMmsi OH ocTaHoBUTCs? Kakoe 4yncio o00poTOB OH MPHU 3TOM COBEPIIUT?

. Teno maccoii 4 Kr U3 COCTOSHUS ITOKOS HAUYMHAET CKOJIL3UTh IO HAKJIOHHOM

IJIOCKOCTU BBICOTOM 0.5 M M IMHOM 1 M M NMPOXOJUT K OCHOBAaHUIO HAKIOHHOW
IJIOCKOCTU CO CKOPOCTHIO 2,5 M/c. HaliTu Ko puimeHT TpeHus Tena o mioCKOCTh
Y KOJIMYECTBO TEILIOTHI, MOJTYYEHHOW NPU TPEHUH

. B 6annone naxoautcs ras npu temmneparype 17 °C. Bo ckojibko pa3 yMEHBIIUTCS

naBiieHue rasza, eciau 40% ero BbIAET U3 OaJlJIOHA, a TEMIleparypa MOHU3UTCS Ha
10 °C?

. B 3akpeiToM cocyne oobemom 25 1 Haxoautcs 60 r kuciaopoaa u 300 r aproHa .

Hasnenne cmecu 0,5 MIIa. Haiitu Temneparypy U MOJISIPHYIO Maccy U IJIOTHOCTb
CMECH.

. JIByXaTOMHBII ra3 B KOJIMYECTBE 2 MOJb HarpeBaroT MPU NOCTOSHHOM 00BEME 10

temriepatypbl 289 K. ompenenuTth KOJWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO
COOOIIUTH razy, 4TOOBI YBEJIUUUTH €T0 JaBJICHUE B 3 pa3a.

. AByxaTtomMHOMYy Tra3y cooOimeHo koiudectBo Termiotel 2,093 k/[k. ['a3

pacimpsierca uzodapuuecku. Haiitu paboTy pacmmpenus raza

. )_—[Ba OJHWHAKOBLIX 3aps’KCHHBIX IIdpHKad, PaCIIOJIOKCHHBIC Ha pPaCcCTOAHUHU

r = 0,2 M, B3aumoaeicTBytor ¢ cuiiod 1 MxH. J[o kakoro moreHyaga 3apsiKeHbl
HIapyuKH, eciy ux auamerpel D = 1 cm?

. Kongencarop emkocthio 4 MK® 3apspkeH o Hanpsbkenus 10 B. Kaxoi 3apsig



OyZzeT Ha OOKJIaJKax 3TOro KOHAEHCATOPa, €CIIM K HEMY NapaJlIeIbHO MOAKIIOYUTh
JIPyroll KOHJEHCATOp €MKOCThI0 6 MK®D, 3apsukeHHbIA 10 HamnpsbkeHus 20 B ?
CoeanHeHbl 00KIAJAKN KOHIAEHCATOPOB, UMEIOIUE OJTHOMMEHHBIE 3apSIbl.

9. BosibT™MeTp, NOAKIIOYEHHBIN K UCTOYHUKY Toka ¢ DJIC = 120 B u BHyTpeHHUM
conporuBieaneM 1 = 500 Owm, noxkaseBaer 118 B. Haiitu BHyTpeHHEe
CONPOTUBJICHUE BOJILTMETPA.

10. AkkyMynaTop ¢ BHYTpeHHUM conpoTuBieHueM r = 0,08 Om nipu toke 1 = 4 A

OT/Ia€T BO BHEIIHIOKO I1ebh MOIIHOCTh P1 = 8 BT. Kakyto MomHocTh OTAa€T OH BO
BHEIIHIOIO 1EMb npu Toke [, =6 A?

IIpome:xxyTounas arrecranus OM2:
Bomnpocsl k 3k3ameny (2 cemecTp)

MarunuTtHoe noJie. BeKTop WHIYKIIMM MarHUTHOTO TIOJIS.

Cunbl Amrniepa.

3akoH buo-Casapa-Jlannaca. HanpsokeHHOCTP MAarHUTHOTO TOJIS.
3aKOH MOJIHOTO TOKA JIJI MAarHUTHOTO T10JIS1 B BAKyyME.

MarnautHbil noToK. Teopema ["aycca st MAarHUTHOTO TOJIA.

Cuna JlopeHiia.

SBnenue Xomna.

SIBneHue HNEKTPOMArHUTHOM UHAYKITUH.

Camonnnykuus. MTHIyKTUBHOCTD.

DHeprust MarHUTHOTO TTOJISI.

MarnuTHble MOMEHTHI AaTOMOB.

MarsurHoe 10J1€ B BEILIECTBE.

HanpsixeHHOCTB MarHUTHOTO OIS OTtHOcHTENbHAS MarHuTHas
MIPOHUIIAEMOCTb.

14. OcnoBbI TeOpuM MakcBeia Juist 3JEKTPOMATHUTHOTO TOJIS.

15. KomeGarenbHbIi KOHTYP.

16. CBoOomHbIE HE3aTyXaOIINUE KOJIEOAHUSI.

17. CBobonHbIe 3aTyXarolIue KojieOaHusl.

18. BosHOBBIE TPOLIECCHI.

19. DnekTpomMarHWTHBIE BOJHEI.

20. DHeprus 3NEKTPOMATHUTHBIX BOJIH.

21. CBeToBbI€ BOJHBI.

22. HWutepdepeHius cBETOBBIX BOJIH. KOrepeHTHOCTH U €€ OCYIIeCTBICHHE.
23. Judpaxmus ceeta. [Ipunnun ['roiirenca-dpenens. Meroa 300 Openents.
24. Jludpaxkuus Ha KPYTJIOM OTBEPCTHH U JAHCKE.

25. ®otorpdexr.

26. Macca u umnynbc poroHa. /[BoiicTBeHHas MpUpojia CBeTa.

27. JIBoiicTBeHHAasi KOPITYCKYJISIPHO-BOJHOBAS MIPUPOJIA MUKPOOOBEKTOB.
28. BepoATHOCTHBIN CMBICI BOJIH Jie bpois.

29. CoOTHOLIEHHUE HEOTIPEIETIEHHOCTEM.

30. VYpasuenue Ulpeaunrepa.

31. TyHHenbHBIN 3QDEKT.

PN B =

)tk pd — \O
P = O



32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

AToM BoAOpoOa.

MexaHnyecKknii 1 MAarHUTHBIA MOMEHTHI JIEKTPOHA B aTOME.
[IpuHUIMT TOXKACCTBEHHOCTH MUKpOYACTHI]. B030HBI U (hepMUOHBI.
[ToHsiTHE O KBAaHTOBBIX CTaTUCTUKaX boze-DitHmTelina u ®epmu-/upaka.
DIIEKTPOHHO-IBIPOYHON MEPEXO.

OCHOBHBIE CBOMCTBA U CTPOCHUE SAIpa.

DHeprus CBS3U sep.

SnepHbie CUIIBI.

Snepnsbie peakuuu. L{emHol npouecc aeneHus siaep.
TepmosiaepHbie peakuy.

PagnoakTHBHOCTE.

Tunosbie 321a4M K IK3AMEHY

1

9.

10

. MarHuTHBIA TMOTOK Yepe3 3aMKHYThI NPOBOAHUK cornpoTuBieHuem 0,5 Owm

paBHOMepHO yBenmumici ¢ 4 BO mo 12 B6. Kakoit 3apsg mpomen uepes
NONEPEYHOE CEUCHHUE MPOBOIHUKA?

. OnekTpoH ¢ sHepruer 300 »B nBuxkeTcs NEPHEHAUKYISPHO JUHUAM WHIYKIIUU

MarHuTHOTO MOJsi ¢ HanpsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuny Jlopeniia,
CKOPOCTb U PaIlyC TPACKTOPUHU IJIEKTPOHA.

. [ImockoBbeimyknas JMH3a ¢ R = 4 M BBIIYKION CTOPOHOM JIEKUT HAa CTEKJISIHHOM

III1aCTHHC. OHpe,ZIeHI/ITB JJIMHY BOJIHBI ITaAArOIICTO CBCTA, CCIIM pPaaUyC ILATOTO
CBCTJIOT'O KOJIblIda B OTPAKCHHOM CBCTC PAaBCH 3 MMm.

. Onpenenuth paguyc nsTOM 30HBI DpeHens, ecnu paanyc BTOpoil 30HbI PpeHens

JUTSL TUTOCKOT'O BOJTHOBOT'O (PPOHTA 2 MM.

. DHepreTuveckas CBETUMOCTb uepHoro Tena Re = 10 kBt/M? . onpenenuts AjIuH
Yy

BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMyMYy CIIEKTPaJIbHOU IJIOTHOCTH
DHEPTETUYECKON CBETUMOCTH TOTO TENA.

. Kaxoe xommdectBo sHepruu ¢ 1 cM? mOBEPXHOCTH 3a 1 ¢ M3JIyd4aeT 4EpHOE TEO,

€CJIM U3BECTHO, YTO MAKCHUMAaJIbHASL CIIEKTPAIIbHAS INIOTHOCTh €0 SHEPreTUYECKON
CBETHUMOCTH NPUXOIUTCA HA IJIMHY BOIHBI 484 HM?

. Kanuii ocemaercst ceeroM ¢ aiuHOM BoiaHbI 400 HM. Onpenenurs HauMEHbIIEe

3aJIEp)KMBAIOIECE HAMPSDKEHUE, MpH KOTOpoM (OTOTOK Tmpekpamiaercs. Pabora
BbIXO/a 2.2 3B.

. Kpacnas rpanuma doroaddekra Ao = 500 M. Onpenenuts : 1) paboty BeIXoAa

JIEKTPOHOB M3 JTOr0 MeETauia; 2) MAaKCUMAaJbHYI0 CKOPOCTb 3JEKTPOHOB,

BBIPBHIBAEMBIX U3 MeTasia cBeToM ¢ A = 400 HM.

Haiitn »sHepruro u nAnuHY BOJHBI (DOTOHA, HCIYyCKAEMOTO TPHU MEPEeXoje

AJIEKTPOHA B aTOME BOJOPO]Ia C BTOPOI'0 SHEPIETUYECKOIO YPOBHSI HA MEPBbIN.

. 3a Kakoe Bpems pacmanercs 1/4 Ha4aIbHOTO KOJIMYECTBA SANIEP PATUOAKTUBHOTO
HYKJIMJIa, €CJIU epuo/ noiaypacnaaa 24 yaca?
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