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1. Heab, 3a1a4M U MUIAHUPYeEMble Pe3yJIbTAThI 00yYeHUsI M0 JUCIUIINHE

Menmpro  ocBoeHuss aucuMILIMHBL  «DH3uKa»  ABISIETCA  CO3JaHUE Y
00y4aroIuxcsi OCHOB JIOCTATOYHO IIMPOKOM TEOPETUUYECKOW MOATOTOBKH B 00JIaCTH
(Gu3MKY, TMO3BOJAIONICH OPUEHTHPOBATHCS B IMOTOKE HAYYHOW U TEXHHUUYECKOH
uHbopMaluu U oOecreynBaronie MM BO3MOXKHOCTb HCIIOJIB30BAHUSA HOBBIX
bu3MYECKUX MPUHIUIIOB B T€X 00JIACTAX, B KOTOPBIX OHU CHEIHATU3UPYIOTCS.

3ajayaMM  IUCLUUIUIMHBI  SIBJISIIOTCA: M3YyYEHHUE OCHOBHBIX (PU3NYECKUX
SIBJICHUU;

OBJIaJIcHUE (PyHIAMEHTAIBHBIMU MOHATUSIMU, 3aKOHAMU U TEOPUAMHU (PU3UKH,
a Takke MeToJIaMu (PU3UYECKOTO MCCIIEA0BaHNUS;

OBJIAJICHAE TNpHUEMaMM W METOJAaMU pEHICHUS KOHKPETHBIX 3aJad W3
pa3nuyHbIX o0NacTelt GU3UKY;

(opMHpOBaHHE HABBIKOB IMPOBENCHUS (PUINYECKOIO HKCIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3NYECKOE COJIEpKaHHE B MPUKIAAHBIX 3ajadax Oyaymieu
NEATEIIBHOCTH

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaroIuXCsl:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-1 — CnocobeH npuMeHsTh
€CTECTBEHHOHAYUYHbIE U
0O0IIenH)XEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTUYECKOro aHalln3a 1
MOJICJIINPOBAHNs B MH)KCHEPHON OIIK-1.2 — JleMOHCTpHpYET 3HAHUS MTOJIOKEHHH,
JEeATEIbHOCTH, CBI3aHHOM C 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
MIPOEKTUPOBAHUEM U
KOHCTPYUPOBAHUEM, TEXHOJIOIUAMU
IIPOM3BOJICTBA IPUOOPOB U KOMITJIEKCOB
IUPOKOr0 HA3HAYCHUS

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpenmecTByromuye IMCUUIUIMHBL (MOAYJIM) _ HET
[Tocnenyromue auctumuinasl (Moxynmu) — THUA

3. CTpyKTYypa M cofep:KaHue JUCHUIITHHbI
3.1. CTpykTypa IMCUMILINHBI

Jliist ouHOM hopMbI 00yUeHUS

Bunx yuebnoi paboThl Bcero | Bcero CemecTpbl

3E 4acoB 1 2
OBIIASA TPY AJOEMKOCTDH ANCIHUTTIIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 174 84 90
AVJIUTOPHAS PABOTA 4,82 174 84 90
Jlexknuun 1,94 70 34 36
[IpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 1,94 70 34 36




JlaGopaTopHbIie pabOThI 0,94 34 16 18
CAMOCTOSITEJIbHASI PABOTA OBYUYAIOIIETOCSL | 7,18 258 168 90
[IpopaboTka yueOHOTO MaTepHaia 5,18 186 132 54
KypcoBoii mpoeKT - - -

KypcoBas padota - - -

[ToaroroBka K MpoOMEXyTOYHOM aTTeCTaIlUN 2 712 36 36
[TpomexxyTOUHAs aTTeCTAINS: C) 3

3.2. Conep:xkanue IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOe IO pa3jeiaMm H

BHJaM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | NHIEKCHI HHIUKATOPOB
JUCIUATLIAHBI a2 TPYJIOEMKOCTH BUJI (hopMHUpPYyEMBIX
§ 110 BH/IaM y4eOHOi paboThl | koHTpOIs KOMITETEHITU I
o = Q : e
T Bl E| BB
Paznen 1: 66 10 6 10 40 TK1 OIIK-1.2-3
duznueckue 8%2%%]33’
OCHOBBI :
KJIAaCCUYECKOU 1
PEISATHBUCTCKOU
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 811_1111511223
MonekynspHas -1.2-
——— OITK-1.2-B
TEPMOIMHAMHUKA.
Paznen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
DIEKTPUYECTBO OIIK-1.2-y
OIIK-1.2-B
DK3aMeH 36 36 OoM1 OIlK-1.2-3
OIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4. 50 12 8 12 18 TK4 OIlK-1.2-3
Marunetusm OIIK-1.2-Y
OIIK-1.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
OnTHka. OIIK-1.2-y
OIIK-1.2-B
Paznen 6: 46 12 4 12 18 TK6 OIlK-1.2-3
DJIeMEHTHI OIlK-1.2-V
KBaHTOBOU (PU3UKH. OIK-1.2-B
OCHOBBI aTOMHOU U
AepHON (DUBUKH.
DKk3ameH 36 36 OM2 OIIK-1.2-3
OIIK-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. Conep:kaHue QM CHUNIMHBI

Paznen 1. dusmueckre 0CHOBLI KJIACCHUYECKOU U PESITUBUCTCKOM MEXAHUKU .

[Ipeamet duzuku. Gusnyeckre OCHOBHI Kilaccuueckor MexaHnuku. Kunemartuka
MarepuanibHo Touku. Cucrema otcuera. CKopocTb. YCKOpEHHE U  €ro
cocTaBisionye. J[BrxkeHue tena, OpOIMIEHHOTO MOJI YIJIOM K TOPU3OHTY. YTJIOBas
CKOpPOCTh M YIJIOBOE yCKOpeHHE. /[MHaMHKa maTepuaibHOM TOYKH. llepBblii 3aKoH
Herotona. Macca u cuibsl. Bropoit 3akon Hertotona. Tpetuit 3akon HeroToHa. 3akoH
JBIDKCHUSI LIEHTpAa MHEPIMU cUcTeMbl. HenHepuuanbHbie cucTeMbl oTcuera. Cuiibl
uHepruu. PaGora m sHeprus. 3akoHbl coxpaHeHus. OCHOBHBIC TMPEACTABICHHUS O
3aKOHaX COXpaHEHHUA. 3aKOH COXpaHeHus wumnyibca. Pabota u  sHeprus.
KoHcepBaTuBHBIE CUIIBL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW SHEpPruu. Yaap
a0COJIIOTHO yIpyrux Tell. Yaap aOCOJIIOTHO HEYINpyrux Tenl. Juccumanus sHEepruu.
JlnHamuka BpamareinbHOro ABwkeHus. MomeHT wunHepuuu. Teopema Illrelinepa.
Kunernueckas sHeprus BpamieHus: teaa. MomeHT cuibl. PaboTta mo BpailieHuio Tena.
OCHOBHOM 3aKOH JWHAMHUKM BpAIIATEIIBHOTO JBIKEHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAHEHHUS MOMEHTa UMITyjbca. [I[puMeHeHrne 3aKOHOB
JTAHAMUKW TBEPAOTO TeJa. DJIEMEHThl MEXaHUKH >KUIAKOCTEN W ra3oB. JlaBiieHHE B
KAJIKOCTH M ra3e. YpaBHEHUE HEPa3pbIBHOCTU. YpaBHEHHE bepHymm. Bs3kocTs.
JlamuHapHblii U TypOYJIEHTHBI PEXHUMBI TE€UEHUS >XKUIAKOCTEW. JIBMKeHue Ten B
JKUJIKOCTIX M razax. OCHOBBI PEISTUBUCTCKOM MEXaHUKH. DJIEMEHThI CIEIUaTIbHOU
Teopuu OTHOocutelbHOCTH. IIpeoOpazoBanus [amunes. MexaHUYECKH NPUHIIUIT
OTHOCUTENIBHOCTU.  llocTynaTel  cnenwanbHOM ~ TEOPUHM  OTHOCUTEIIBHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. [IpeobpazoBanms Jlopena.
OHOBPEMEHHOCTh COOBITUM B pa3HBIX cHCTeMax oOTcuera. JlJiMHA Ten B pa3HbIX
cUCTeMax oTcyeTa (COKpalieHHue MJIuHBI). JIIUTeNTbHOCTh COOBITHI B Pa3HBIX
cUCTEeMax oOTcyeTa (3aMeasieHne BpeMeHHU). PensSTUBUCTCKHM 3aKOH CIIOXKEHUS
ckopoctedd. UuTepBanm MeXay COOBITUAMH. PenaTUBUCTCKOE BBIpAXKEHUE JIs
uMItyJibca. OCHOBHOM 3aKOH PENATUBUCTCKON AMHAMUKHU. 3aKOH B3aUMOCBSI3H MaCChl
Y DHEPIUH.

PA3JIEJI 2. MonekyiaspHas dU3NKa U TEPMOJIUHAMUKA

OCHOBBI MOJICKYJISIPHOM (DU3UKU U TepMOAMHAMUKU. OCHOBBI MOJICKYJIIPHON
¢buzuku. CTaTUCTUYECKUM W TEPMOAMHAMUYECKHUNA METOJbl  HCCIIETOBaHMUS.
[TapaMeTpbl COCTOSIHHMS BEIIECTBA. YPABHEHHE COCTOSIHHS WIEAJbHOIO Tasa.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUM UICATIBHBIX Ia30B. 3aKOH
MakcBenna 0 pacHpelnesieHMd IO CKOPOCTSM — TEIUIOBOrO  JABHIKCHUS.
bapomerpuueckas ¢dopmyna. Pacnpenenenwe bonbimana.  CpemHee  4ucio
CTOJIKHOBEHHM W CPEIIHAS JUTMHA CBOOOIHOTO TIpo0eia MoKyl SIBIeHus mepeHoca
B rasax. PeanbHble ra3sl. YpaBHenue Ban-nep-Baanbca. M30TepMbl peasibHBIX ra3oB
U UX CPaBHEHUS C TeopeTuuecKUMU. OCHOBBI TEPMOJMHAMUKHA. BHYTpEeHHSS SHEPTHS
cuctembl. Termmora u padota. Pabora raza mpu ero pacmmupennn. [lepBoe Hauano
TEPMOJMHAMHUKHA M €ro NPUMEHEHHE K HM30IpoueccaMm. TermnoeMKoCTh UIAEaIbHOIO



raza. Kpyrosoii mnpouecc (1muki). OOpatumbie M HeoOpaTuMmble mporiecchl. [{ukn
Kapno. OuTpornus. Bropoe Hauaao TepMoIMHAMHKHY.

PA3JIEJI 3. DnekTpuyecTBo

DnekTpocTaThka. OJIEKTPUYECKOE I0JIE B BaKyyMe. OJEKTPHUECKHI 3apsii.
3aKOH COXpaHEHHUs >JIEKTPUYECKOro 3apsaa. BzammopeiicTBue 3apsioB. 3aKoH
Kynona. Onexrpuueckoe mnose. HampsskeHHOCTh 1o, OJEKTPUYECKUM JIHIIOJb.
[Torenunan osnexkrpuyeckoro mnois. [loTok BekTopa HampsbkeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYHMCIEHHS JJIEKTPOCTATHYECKUX IIOJIEH C
nomompo Teopembl  Octporpanckoro-I'aycca. JIMRJIEKTpUKHM W NPOBOJHUKH B
NIEKTPUYECKOM MOJe. Buapl monspusanuy JUAIEKTPUKOB. DJIEKTPUUYECKOE IOJIE B
nuanekTpukax. [lonspuzoBanHocTs nuanekTpuka. Teopema Octporpanckoro-I'aycca
JUTSL BJIEKTPOCTATUYECKOTO TIOJIS B AURJIEKTPUKE. Y CJIOBUS HA TPAaHMIIE pa3fena AByX
TUAJIEKTpUUecKuX cpel. CerHeToanekTpuku. IIpoBOJHUKH B 3JEKTPOCTATHYECKOM
noyie. OJNEKTPOEMKOCTh YEIMHEHHOro mnpoBoAHMKa. KoHpeHcatopsl. OHeprus
AIEKTPOCTATUYECKOTO NOJISA. [I0CTOSTHHBIN 3JIEKTPUYECKHUM TOK. 3AKOHBI IOCTOSTHHOTO
TOKa. JDneKkTpudyeckui ToK. CHiia M MIIOTHOCTh TOKAa. 3akoH OMa 1yl OJJHOPOIAHOTO
npoBojHKMKA. CTOpoHHHME cuibl. 3akOH Oma Iyl HEOAHOPOJIHOTO YYacTKa IIEIH.
Pabora u wmomHocTe TOKa. 3akoH JDxoyns-Jlenma. Kiaccuueckas Teopus
3JIEKTpOnpoBoIHOCTH MeTaiioB. [IpaBuna Kupxroda s pa3BeTBIEHHBIX LEHEH.

PA3JIEJI 4. Maruetusm

DnekTpoMarHeTu3M. MarHuTHoe noje B Bakyyme. MarHutHoe moiie. Bektop
MHAYKIUM MarHuTHoro moiisi. Cunel  Amnepa. 3akoH buo-CaBapa-Jlamnaca.
HanpseHHOCTh MarHMTHOrO MOJIsl. 3aKOH MOJHOTO TOKa JJIi MarHUTHOTO TOJS B
Bakyyme. MarnutHbli notok. Teopema I'aycca mns marmutHOoro mnons. Cuna
Jlopenna. IlpuHuunm OEeWCTBUSA LMKIMYECKUX YCKOPUTENIEW 3apsKEHHBIX YACTHL.
SBnenne Xomma. fBneHue  AneKTpoMarHuTHOM HMHAYKUMU. CaMOWHIYKIUS.
NHAyKTUBHOCTh. ODHEPrUsi MAarHUTHOTO IMOJid. MAarHuTHoe TI0Ji€ B BEIIECTBE.
MarnutHple MOMEHTBI aTOMOB. MarHuTHOE IOJi€ B BeElIECTBE. HamnpsKeHHOCThb
MarHUTHOrO moJia. OTHOCUTENbHAs MAarHUTHasE MPOHULIAEMOCTh. JMaMarHeTUKH.
[Tapamaraetnku. @Deppomarneruxku. Ilonarue o mnpupome GdeppoMarseTusma.
Antudeppomaruetuxu. SBnenue cBepxmnpoBoauMoctu. OCHOBBI Teopur MakcBesuia
JUISL 3JEKTPOMArHuTHOro noss. Bropoe ypaBHenue MakcBemna. Tok cMelieHus.
[Tomnas cucrema ypaBHeHMM MakcBemia [UId  3JIEKTPOMAarHUTHOTO — TTOJIS.
OTHOCUTENBHOCTD 3JIEKTPUYECKON u MarHUTHOU COCTaBJISIFOIIINX
anekTpoMarHuTHoro tmons.  KonebGanmst u  Bonmubl. KonebatenbHbIN  KOHTYD.
CBoOonHbie He3aTyxaromue Kosebanus. CBOOOAHBIC 3aTyxarolue KoJjieOaHusl.
BosiHOBBIE MPOLIECCHI. DNEKTPOMArHUTHBIE BOJHBI. JHEPTUsl AJIEKTPOMATrHUTHBIX
BOJIH.



PA3EJI 5. OnTuka

BonnoBas onrtuka. CBeroBbie BOJIHBI. MHTepQepeHiuss CBETOBBIX BOJIH.
Korepentnocts 1 ee ocymectBieHne. CriocoObl HaOMOACHNUS HHTEPPEPECHIINH CBETA.
HekoTtopsie mpumepsl npuMeHeHHs HHTepdepeHuuud cBera. Judpakius caeTta.
[Tpunmun Troitrenca-®penens. Meton 30H @penens. Qudpakuus Ha KpyrioMm
OTBEPCTUM M AUCKE. ECTECTBEHHBIM M NOJSPU30BaHHBIM cBeT. llomspusanus npu
OTPAXXEHUM W MOpeloMieHud. J[BoitHOoe nyuenpenomieHue. BiaumopnerncTBue
AIIEKTPOMArHUTHBIX BOJIH C BELIECTBOM. Jlucmepcusi cBeTa. DJIEKTPOHHASI TEOPHUS
aucriepcun cBeta. [lornonienre u paccessHue CBETa.

PA3EJI 6. DiemeHTH KBAHTOBOU hu3nku. OCHOBBI ATOMHOW U SAEPHOUN

QDI/I?)I/IKH

OcHOBBI KBaHTOBOW (pu3uKkU. TerioBoe H3ITyYEHUE M €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO uepHOE TeNO. 3aKOHbl TEIJIOBOIO H3JIyUYEHUS
abcoroTHO uepHoro tena. Porodddext. Macca u umnynbc GotoHa. /[BolicTBEeHHAs
npupoza cera. J[BolicTBEHHas: KOPITYCKYJISIPHO-BOJIHOBAsI IPUPOAA MUKPOOOBEKTOB.
BepositHOoCTHBI cMbIicn BOJH JAe¢ bpoitnsg. BonHoBas ¢yHkius CooTHOIIEHHE
HeonpeneneHHocre. YpaBHenue Ilpeaunrepa. TyHHenpHBIN 3ddexr. ATom
BoZ0po1a. CIIOHTAaHHOE U BBIHYKJIECHHOE U3iydeHHe. ONTUYECKOE YCUIICHHE B CPENEC
C MHBEPCHOM 3acCelIeHHOCThIO. Jlazepbl. MeXaHW4YecKMid WU MarHUTHBIM MOMEHTHI
JJIEKTpOHA B arome. IIpuHIMI TOXIECTBEHHOCTM MMKpPOYACTHL. bO30HBI WU
dbepmuonbl. IloHATHE O KBaHTOBBIX CcTaTUCTHKax boze-DitHmrelina n depmu-
Hupaka. 3o0HHas Teopusi TBepAbIX Tea. OCHOBBI 30HHOW Teopuu. MeTasibl,
JTUBJIEKTPUKHU, TOIYNPOBOAHUKU C TOYKH 3peHusi 30HHOM Teopuu. CoOCTBeHHas
IIPOBOAMMOCTB MOJYNPOBOIHUKOB. [IpruMecHas mpoBOIMMOCTh OIYIIPOBOAHUKOB N-
tuna. [lpuMecHas NPOBOAMMOCTH IOJYNPOBOJHUKOB p-THIA. DJIEKTPOHHO-
JOBIPOYHOM Mepexoa. ATOMHOE sIAPO U DJIEMEHTapHbIe YacTUlbl. OCHOBHBIE CBOKCTBA
Y CTPOEHUE siIpa. DHEPrusl CBSA3M saep. SAnepHeie cuibl. AnepHeie peakiuu. LlenHoit
Iporiecc aeneHus saep. TepMosinepHble peakuni. PaqnoakTUBHOCTb. DIE€MEHTApHBIE
YaCTHULIbI

3.4. TeMaTu4yeCcKHii IVIAH NPAKTUYECKHUX 3aAHATHI

Pemienne 3amau mo pasmeny 1 «®Puznueckue OCHOBBI KIIACCUYECKOW U
PEIATUBUCTCKOW MexaHuku»: OCHOBbI KUHEMaTuKH. JluHamMuKka MarepuagbHOU
TOYKH M TOCTYINATEIbHOTO JIBMKEHHsI TBepAoro tena. Paborta u sHeprus. 3aKOHbBI
coxpaHeHus. MexaHuka TBepaoro Ttena. OCHOBBI PENSITUBUCTCKOM MEXAHUKH.
DNIEMEHThI MEXAHUKH KUIKOCTH.

Pemenue 3amgau mo pazgeny 2: «MounekymnsipHas Gpu3nMKa U TEPMOJTMHAMUKAY:
MonekyasipHO - KUHETUYECKasi TEOpUS UICAIbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Temnossie mamunbl. [k Kapho.

Pemenune 3amadu mno pasnpeny 3:  «OnektpudectBo»: 3akoH Kyrona.
HanpskeHHOCTh M MOTEHIMAN JIEKTPOCTaTHYECKOro nosist. Juanekrpuku. Teopema



["aycca st 2eKTpOCTaTHYECKOro NOJIA B BAKYYME U B AUAJIEKTpUKE. [IpoBOIHUKY B
AIIEKTPOCTATUYECKOM TIOJIE. DHEPrus dJEKTpocTaTHdecKoro nois. IlocTosHHBINA
AIEKTPUUECKUI TOK. DIEKTPOABMKYILAS CUJIA U HANPSLKEHHE. 3aKOHBI TOCTOSTHHOTO
toka. [IpaBuna Kupxroga.

Pemenne 3amau no paspeny 4: «Marnetusm»: MarnutHoe mosie. 3aKOHBI
AIEKTPOMArHeTu3Ma.  OJJEKTPOMATrHWTHAs HMHAYKUMsS. MarHutHele  CBOMCTBA
BemectBa. OcHOBbI Teopuum MakcBemia id  3J€KTPOMArHUTHOIO — MOJIS.
DNEKTPOMarHuTHHIC BOJIHBI.

Pemwenne 3amau mo paszpeny S5 «Ontuka»: YpaBHEHHME TapMOHUYECKUX
konebanuit. Unrepdepennus. Judpakuus. 3akonsl noispuszanuu. Jucnepcus.

Pemenne 3amau mo pasgeny 6 "OnemeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOM U anepHol ¢pu3uku»: KBanTtoBas npupoaa nsnydeHus. @OTo3aeKTpUUeCKUn
abpdexr. Dddexr Kommnrona. CeroBoe napineHue. Teopuss aTtoma BOJOpOJA.
DONeMEeHThl KBAaHTOBOM MexXaHUKHW. YpaBHeHue lllpenwHrepa m ero mpuinokeHwus.
OneMeHTbl (U3UKH aTOMOB U MOJIEKYJ. ATOMHOE SApPO. 3aKOHBI PaJHOaKTHUBHOIO
pacnaza.

3.5. TemaTu4ecKHii MJIaH JJa0OOPATOPHBIX padoT

Paznen 1 «®usndeckre OCHOBBI KJTACCUYECKON U PEIATUBUCTCKON MEXAHUKI»:
N3mepeHne nuHEWHBIX BennuuH; MammHa ATByna; OnpeneneHue CpeIHEW CHIIbI
CONPOTUBJICHUS TPYHTA MpU 3a0uBaHuU cBau; OnpenesieHne MOMEHTa HHEPLIUM Tesa
u npoBepka teopemsl llITeliHepa; OnpeneneHne MOMEHTa UHEPLUHUHU POTOPA U CHUJIBI
TPEHHUS B OIOPE.

Paznen 2 «Monekynapuas ¢usuka u TepMmoauHamukay. OmnpeneneHue
OTHOIIEHUS TEIMJIOEMKOCTH Ta30B METOJOM aauabdaTHYeCKOTO pPacIIUpEHus;
Omnpenenenue kodpduimeHTa BHyTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTH METOJIOM
Crokca; Omnpenenenue Kod¢hdUIIMEHTAa BSI3KOCTH BO3/AyXa KalWJULIPHBIM METOJIOM;
OnpeneneHne MOJEKYISIPHOM Ta30BOM MOCTOSTHHOM METOJOM OTKAYKH.

Paznen 3: «OnexrtpuuectBo»: (O3HAKOMIIEHHE C DJIEKTPOU3MEPUTEIBHBIMU
npubopamu; I'pagyupoBka rajabBaHOMETpa, OKCIIEpUMEHTalbHAs MPOBEPKA
0o0o0menHoro 3akoHa Owma; AwMmepMeTp HW  BOJBTMETP Kak OMHYECKOE
conporuBieHue; OnpeaeneHnue COMPOTUBICHUN C TOMOIIBI0 MOCTOBOW CXEMBI
Yurcrona; Cuna TOKa WM HaNpsHKEHUWE NP MApaJUIEIbHOM U IOCJIEN0BATEIBHOM
COCAMHEHUN CONPOTUBIICHUU. [loAroTOBKa M NpOBEIEHUE U3MEPEHUU C ITOMOILBIO
MYJIBTUMETPA;. DIEKTPOU3MEPUTENbHbIE NpUOOpPsl W u3MepeHus; JIuHelHble
NIEKTPUYECKUE LENH IOCTOSHHOTO TOKa, OKCHEPHUMEHTAIBHOE OINpEICICHUE
[apamMeTpoOB AJIEMEHTOB LENEl NEPEMEHHOIO0 TOKa; OJIEKTpUYECKas LEMb
IIEPEMEHHOr0 TOKA C MMOCJIEA0BATEIBHBIM COCIMHEHUEM 3JIEMEHTOB; DJIEKTPUUYECKAS
LElb NEPEMEHHOIO TOKA C MapajluIeJbHbIM COEJUHEHUEM JIJIEMEHTOB; I3yueHue
3akoHOB  Kupxroda; IlocnemoBarensHoe W mapaielnbHOE  COEOUHEHHE
KOH/ICHCATOPOB.



Paznen 4: «Marnetusm»: OmnpeneneHue TOPU3OHTAIBHOM COCTaBIISIONICH
MarHuTHOTO moJig 3eMiu; OnpenieieHre OTHOUIEHUS 3apsia AJIEKTPOHA K €ro Macce
METOJIOM MAarHeTpoHa; 3aKkoH AMIiepa: B3aUMOJICHCTBHE MapajlyIeIbHBIX TOKOB;
[TocenoBaTenbHOE U NAPaAIENbHOE COCTMHEHNE KATYIIEK NHIYKTUBHOCTH.

Pazpen 5 «Onrukay: OnpenenieHne paauyca KPUBH3HBI JHMH3bI C ITOMOIIBIO
kosner, HeroTona; OmnpezneneHue MIWHBI BOJHBI C NOMOILIBIO 30HHOHN IJIACTUHKH;
Judpakius 1a3epHOro cBeTa Ha AUQPPaKUMOHHOW pemieTke. OnpeneneHue AIUHbI
BOJIHBI C MOMOILBIO AU(PPAKIIMOHHON peweTky; M3ydyeHne noiasipu30BaHHOTO CBETA
IIOJIyIIPOBOJHUKOBOI'O Jla3epa. 3akoH Maimroca;

Paznen 6 «DOnemeHThl KBaHTOBOW (u3uku. OCHOBBI aTOMHOM W SIAEPHOM
busukn»: Buemnuit hotoaddexr; M3ydenns cnekrpa aroma Ho.

3.6. KypcoBoii mpoekT /KypcoBasi padota
JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yibTaTOB OOyYEHHUs MO JUCHUIUIMHE OCYIIECTBISETCS B
paMKax TEKyLIero KOHTPOJS M MPOMEXKYTOYHOW aTTECTalMd, MNPOBOAMMBIX IIO
oampHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB O0YUEHHUS 10 AUCIUILIMHE:

YpoBeHb chopMUpPOBAaHHOCTH
WHJIMKATOpa KOMIICTCHIHH
N N Hwuxe N
Bricokuii Cpennuii Huzkuii
3aniaHu- CpeaHEro
Kon Koz POBAHHBIE |07 85 10 100| o1 70 710 84 | 0T 55 710 69 |01 0 110 54
KOMIIe- | WHAMKATOpa pe3yIbTaThI
TEHIUM | KOMIIETEHIIUH | OOy4eHHUs 110 IIxana onenuBanus
VCITUTUTHHE HEY/10B-
e YIOBJIET- ya
OTIIMYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCJIIBHO
3a4YTEHO HE 3a4TEHO
3HATH:
OCHOBHBIE YposeHb Vposens | Mumnman | YposeHb
busnyeckue 3HAaHHH B 3HAaHHU B BHO 3HAHWUU
SRJICHUS H o0Beme, obbeme, | momycTHM HIDKE
3aKOHBI; OC- COOTBETCT COOTBETCT BIA MUHUMAaJI
HOBHBIE BYIOIICM BYIOIIEM | ypoBeHb BHBIX
dusmueckue pe- | TPOTPAMM | TIPOTPAMM | 3prapyris Tpe6£)BaH
OIIK-1 OIIK-1.2 JIMYMHBL U KOH- | © ¢, UMecT MeeT U,
CTaHTBI, UX MOJITOTOBK MECTO MECTO UMEIOT
onpenencane u | W oe3 HECKOJIBKO MHOTO MECTO
eTMHUIB u3Me- | OUIMOOK HErpyOBIX HerpyGhIX rpyobie
CHUSL: OH_H/IGOK O]J_[I/I6KI/I
p ’ OmrO0oK
YMETh:
npumeHsaTh pu- | [Ipogemon | [Iponemon | [Ipogemon | [Ipu
3HMKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH




MaTEeMaTHYeCKH | bl BCE bl BCE BI CTaHAapT
i anmapaT npu | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
pEIIeHNH 3a7a9 | YMCHHUSI, YMEHUS, YMCHHSI, 3a/1a4 He
WHXCHEPHOW | pelleHBI pEIIeHbI peIlIeHbI IPOJEMOH
NEeSITeIbHOCTH | BCE BCE TUTIOBBIE | CTPUPOBA
OCHOBHBIC | OCHOBHBIC | 3aJla4H C HBI
3a/1auH, 3aJlauu ¢ HErpyObIM | OCHOBHBIE
BBHITIOJTHEH | HETPpyObIM | U YMCHHSI,
bl BCE u OIIMOKaMHU | UMEIOT
3aJaHusl B | OMIHUOKaMH | , MECTO
MOJIHOM , BBHITIOJTHEH | TpyObIe
obbeme BBITIOJIHEH | BI BCE OIMOKHU
bl BCE 3a/laHusl,
3aJlaHusl B | HO HE B
MOJIHOM MOJIHOM
o0BeEME, o0BeME
HO
HEKOTOPBI
ec
HejoYeTa
MU
BIIQJICTh:
[Iponemon | Ilpone- Hmeercs He mpo-
CTPUPOBAH | MOHCTPU- | MUHU- TIEMOH-
bl HABBIKA | POBAHBI MaJbHBIH | cTpup
npu 0a30BbIC Habop OBaHEI 6a-
pEIICHUN | HaBBIKH HaBBIKOB | 30ppie
HECTaHJap | MpH JUTSI HABBIKH
THBIX PEMICHUH | PEWCHAS | 1y
METOIaMHU 3azay, CTAHIAPTH | CTARMAPTH | noryopyry
aHaIM3a U BBITIOJIHE- | BIX 33a7a4, | bIX 3ajad, cTaHmapT
MOJIEITHPOBa- HUW (QU3H- | BBITIOJHE- | BBITIOJTHE- HEIX
HUS, YECKUX Huu pu3u- | HUK Pusn- sanay
TEOPETUYECKOTO 9KCIICpHU- YECKUX YECKUX B[,IHO_]i[He-
" MEHTOB, OKCIIEPH- | IKCIICPH-
oKcrepuMenTan | 00pabot- | MeHTOB, MEHTOB, Hus Qu-
LHOTO KU U 00pabor- | oOpabor- | 3HICCKHX
uccienoBanus | MHTEP- KU K1 1 JKctepu-
IpH PELICHUN IIpeTauuyu | UHTEP- HHTEP- MCHTOB,
3a7aq WX pe3ylib- | IpeTamuy | mpetanuu | 00padoT-
HHXCHEPHOI TaToOB 0€3 | UX pe3yib- | UX pe3yib- | KA ¥ UH-
NEITENbHOCTH OIIHNOOK U TaToOB C TaToOB C TCpIIpETa-
HEJ0YCTOB | HEKOTOPHI | HEKOTOPBI | LUK UX
MU MU pe3yibTa-
HeJo4YeTa | HEJAOYETa | TOB,
MH. MH UMEIOT
MECTO
rpyOsie
OIINOKH.
OHGHO‘—IHBIC MaTcpHraJibl JUISA IMPOBCACHUS TCKYHICTO KOHTPOJIA

n

MPOMEKYTOUHOM aTTecTanuu mnpuBeneHbl B [lpunoxenun k paboyeil mporpamme

JIUCIUAIUINHEI.



[TosiHBIM KOMITIEKT 3aJaHUi U MaTepuanoB, HEOOXOAUMBIX JUIsl OLEHUBAHUS
pe3yNbTaTOB O0YUYECHHMS 110 AUCHUIUIMHE, XpaHUTCS Ha Kadenpe pa3padoTymka.

5. YueOHo-MeToau4ecKkoe U HHPOPMALMOHHOE 00ecrieYyeHHe JUCIMIIIMHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1. CasenwveB, 1. B. Kypc o6meii ¢usuku. B 3 1. Tom 1. Mexanuka.

MonekynspHas ¢uszuka : yueOnuk ans By3oB / U. B. CaBenbeB. — 18-e u3j., crep.
— Casnkr-IletepOypr : Jlanb, 2022. — 436 ¢. — ISBN 978-5-8114-9890-1. —
Tekcr : anexkTpoHHsblil / Jlanb : smekTpoHHO-OMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/221120

2. CagenneB, 1. B. Kypc obmeit ¢puszuxku. B 3 1. Tom 2. DnekrpudectBo u
maraetus3M. Boaasl. OnTrka : yuebHoe mocobue s By3oB / U. B. CaBenseB. — 16-¢
u3f., crep. — Cankt-IlerepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — TexcT : snexTpoHHbIH // JIaHb : 3MeKTpoHHO-OuOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagsennes, 1. B. Kypc obmieit ¢pusuku : yuedbroe mocodbue : B 3 Tomax / .
B. CaBenneB. — 13-e usn., crep. — Cankt-Ilerepoypr : Jlans, 2022 — Tom 3 :
KBanToBasi ontuka. AtomHas (usuka. dusuka tBepmoro tena. dusmka aTOMHOTO
sanpa u snmeMeHTapHbix yactun — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcr : anexkTponHslil / Jlanb : snekTpoHHO-OmMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHOE mOcoOue i BY30B /
T. U. Tpopumona. — 16-e uzn., crep. — M. : Axamemus, 2008. — 560 c. : unm. —
(Beicmiee mpodeccuonanbaoe odpazoBanue). — ISBN 978-5-7695-4956-4. — Tekcr :
HETOCPEACTBEHHBIN.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa

1. Kypc ¢uszuku. 3amaum u pemieHus : yuyeobHoe nocobue ans By3oB / T. W.
Tpodumona, A. B. @upcos. — 5-e u3a., crep. — M. : Akagemus, 2012. — 592 c. —
(Beiciiee mpodeccronansHoe obpazoBanue. bakanaspuar). — ISBN 978-5-7695-
9467-0. — TekcT : HEMOCPEICTBECHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTEpHET-TecTUpOBaHNE 0a30BBIX 3HAHUU :
yueOnoe nmocodoue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlansp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — Tekcrt : anekTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnOmoteunas cuctema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amad mo obmemy Kypcy ¢usuku : cObopuHuk 3amaud / B. C.
Bonbkenmreiin. — 3-e uzf., ucnp. 1M non. — CII6. : Kamwxkssiid mup, 2003. — 328 c. —
TeKcT : HemoCPEACTBEHHBIM.

4, ®usuka: 3agaynuk: B 2 vacTax / cocT. E. B. I'azeeBa [u ap.]. — Kazans :
KI'DY. — 2022. — URL: https://lib.kgeu.ru/. — Tekct : snektpoHHbii. Yacth 1 :
Mexanuka. MonekynsapHas usuka. Dnexkrpocratuka. [locrosunsiii Tok. — 2022, —
133 c.



5. ®usuka: 3agayHuk: B 2 yacTsax / coct. E. B. I'azeeBa [u mp.]. — Kazans :
KI'DY. — 2022. — URL: https://lib.kgeu.ru/. — Tekct : snekTpoHHbd. Yacth 2 :
Marnetusm. Ontuka. KBantoBas ¢pusnka. @u3uka atoma u aTOMHOTO siipa. — 2022, —
178 c.

6. MexaHnuka M MoOJEKyJIspHas (HU3MKAa :  METOAMYECKHE YyKa3aHUsi K
BBITTOJIHEHUIO J1a00OpaTOpHBIX paboT mo muciummuimHe “@msmka” / coct. : B. JI.
Martyxun [u np.]. — Kazans : KI'QVY, 2012. — 51 c.

7. OnTvka: 1abopaTOpHbIA MPAKTUKYM 10 nuctuuiuiiae “®dusuka” / coct. : E.
A. T'ontox [u ap.]. — Kazansb : KI'QVY, 2015. — 54 c.

8. DnexkTpoMarHeTusM: npakTukym / coct.: A.H. I'aBpunenko [u ap.]. — Kazanp
: KI'DY, 2022. — 61 c. — URL.: https://lib.kgeu.ru/. — TekcT : 31eKTpOHHBIH.

9. 3yena, Onbra CredanoBna. dusuka : yuednoe nocoodbue / O. C. 3yena, B. JI.
Martyxun, 1O. @. 3yeB. — Kazawp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.ntml. - Tekcr : »saekrponnsmi. Y. 1
Mexanuka. MonekynspHas ¢pusuka. Jnekrpocraruka. [loctosHublil Tok. — Kazans :
KI'9Y, 2019.-313 c.

10. Omnrtuka. DneMeHTh KBAaHTOBOW (DM3WKHM : METOIWYECKHE YKa3aHUsS IO
MOATOTOBKE K TPAKTHUUYECKUM 3aHSTUSIM i1 CTYJEHTOB DJHEPreTHUYECKUX
crienuaibHOCTeW 04yHOM (opmbl 00yuenus / coct. C. ®@. Mananuon. — Kazans :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens Hakunosna. ®usuka. COOpHUK 3a/1a4 [DJIEKTPOHHBIN
pecypc] : yueOHO-MeToamdeckoe mocooue / I'. H. 3aiinamena, C.®d. MamanuoH. —
OnekTpoH. TekcroBbie naH. — Kazans : KIDQVY, 2015. - 100 c. ;

12. DnexkTpu4ecTBO U MarHETU3M: METOJUYECKHE YKa3aHMs MO TOJTOTOBKE K
npaktudeckum 3aHsatusim / coct. C. @. Manamuon, E. B. IImuar. — Kazans : KI'DOY,
2014.-97 c.

13. Mexanuka W MOJIEKyJsipHas (U3MKa: METOAMYECKOEe MocoOue s
caMOCTOSITeTbHOM paboThl mo auciuiimHe dusuka / coct. C. ®. Manamuon. —
Kazansp : KI'DQVY, 2010. - 175 c

14. Manamuon C.®. DnektpuyecTtBo u marietusm: Kypc nekiuit no pusuke. —
Kazansb: Kazan. ['oc. Duepr. Yu-1, 2007. — 220 c.

15. Mexanuka. MonekymnsipHasi (u3nka: TECTOBBIE 3aJaHus ISl PYOEKHOTO
KOHTpOJIs 3HaHU# 1o auciuimHe «dusuka» / coct. E. B. 'azeera [u ap.]; pea. B. JI.
Martyxun. — Kazans: KI'DY, 2012 — 56 c.

16. DnexkTpuyecTBO M MAarHeTHU3M: TECTOBBIC 3aJaHusA Uil PYyOEKHOTO
KOHTpOJIS 3HaHUU 1o auctumumHe “@Ouswmka” / E. B. T'aseeBa [u np.]; pen. B. JL.
Maryxun. — Kazans: KI'QVY, 2013. - 71 c.

17. BonHoBass u kBaHTOBasi onthka. OCHOBBI ATOMHOM U SJAEPHOU (DU3UKHU:
TECTOBBIC 3aJ[aHUs JJIsl PyOS)KHOTO KOHTPOJIS 3HAHHMW MO auciuiumHe “®dusnka” /
cocT. E. B. I'azeeBa [u np.]; pen. B. JI. Maryxun. — Kazans: KI'9Y, 2012. — 40 c.

18. ®usuka : npaktukyM : B 2 yactsx / O. C. 3yesa, P. P. Xycuyraunos, A. @.
laticun [u gp.]. — Kazans : KI'QY, 2023. Yacte | : ®dusznueckre OCHOBbI MEXAHUKHU.
MonekynsipHas ¢u3Mka W TEPMOJMHAMHUKA. OJEeKTpocTaTuka. I[locTosHHBIN
anekTpuuyeckuit Tok. — 2023. — 257 c.



19. ®usuka : npaktukyM : B 2 yactax / O. C. 3yesa, P. P. Xycuyraunos, A. ®@.
[aiicun [u np.]. — Kazanb : KI'QY, 2023. Yacts 2 : Dnekrpomarnetusm. Konebanus

U BOJIHBI. BoiHOBas u kBaHTOBas onTHKa. OCHOBBI KBAHTOBOW U SJEPHON (HU3HKHU. —
2023. - 251 c.

5.2. MudopmanuonHoe odecrnevdeHune

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ducranmuonnsiii kypc «dusnkay Ha oOpazoBaTenbHOM miomaake LMS

MOODLE https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnuHbli mopTaa MHTEpHET-TeCTUpOBaHus B chepe oopazoBanus https://i-exam.ru/
https://mypage?2.i-exam.ru/

5.2.2. lpodeccronansubie 0a3bl AaHHBIX |/ HHpOpMaIMOHHO-CIIPABOYHbIC
CHCTEMBI
1. EnuHoe okHO 1ocTyna kK o0pa3oBarelbHbIM pecypcam http://window.edu.ru/
2. Poccwuiickas HanmoHanbHas oubdauoreka http://nir.ru/
3. «KoncypranT mitocy http://www.consultant.ru/

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pacCIpOCTpaHsAEMOE IPOTrPaMMHOE
obecrieueHue AUCIUTLITUHBI
1. Windows 7 Ilpodeccuonanshas (Pro) IToms3oBatenbckas onepaldoHHas CHCTEMa,
3A0 «CodrJlataTpeiia» No2011.25486 ot 28.11.2011 Hewucka. IIpaBo. beccpouno;
2. bpay3zep Chrome Cucrema moucka uHpopMalyu B ceTd uHTEpHET;, CBOOOIHAS
muuen3ust Heucki. IIpaBo. beccpouno;
3. LMS Moodle TTO st 3¢ deKTHBHOTO OHJIalH- B3aMMOJICHCTBHS TIperoaaBaTelis U
crynenta, Croooanas nuuen3ust Heucki. [IpaBo. beccpouno.

6. MaTepuaJIbHO-TEXHHUYECKOE 0O0ecneuyeHUue JUCITUTITTMHBI

HanmenoBanue Buia HaumeHnoBanue yuebHOI
y4eOHOU pabOThI ayAUTOPHH, [Tepeuennr HEOOXOIMMOTO OOOPYAOBAHUS U
CHEIHATU3NPOBAHHOM TEXHUYECKUX CPEJICTB OOYUEHUS
naboparopuu
Jlexun VYuebHast ayauTopust 1uis CrennanusnupoBaHHAs yaeOHas Mebenb,
NPOBEICHHUS 3aHATHI TEXHUYECKHE CPeNCTBAa OOYUYEeHHS, CITy)Kalue JJIst
JICKIHOHHOTO THIIA MpEACTaBIICHU yueOHoI UHPOpPMALIUU

Oonpiioll  ayauropun  (MyJbTUMEAMMHBIN
IPOEKTOP, KOMIIbIOTEp (HOYTOYK), DKpaH),
JIEMOHCTPAIIMOHHOE 000pyI0BaHUe, Y4eOHO-
HarJsiiHble mocoOus

[lpakTnueckne |YueOnas  aymuropus sl Cnenuanu3upoBaHHass — ydeOHas — MeOelb,

3aHATHUA HPOBCACHNA 3aHATUH| TeXHUYECKUE cpeacrsa o0Oy4deHus
CCMHUHAPCKOTO THIA,| (MyIbTUMEIUNHBIA  MPOEKTOP, KOMIIBIOTED
T'pYyIIOBBIX u I/IH,Z_II/IBI/IZIX- (HOYTGyK), 3KpaH) I/Iﬂp-
AJIbHBIX KOHCYJIbTallhH,
TCKYyLICTO KOHTPOJIA n

HpOMC)KYTO‘-IHOf/i ATTCCTAll1



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/

JlaGopaTopHsble
paboThl

VYuebnas nabopatopus
«Ormrrukay, A-203

Crenuanu3upoBaHHOE nabopaTopHoOe
obopyaoBaHue 10 MPOPIITIO TaOOPATOPHH:
ycraHoBka jabopatopHas «MHTepdepenuns
ceera. bunpusma @penens. OnpeneneHue
napameTpoB OunpusmMel OpeHens 1o
uHTep()EepEHIIMOHHON KapTUHEY; YCTaHOBKA
naboparopHas «OnpeneneHue paguyca
KPUBH3HBI JINH3BI C IOMOILBIO KOJIEI]
HeroTronay; ycranoBka nabopaTopHas
«M3yuenue nudpakuuu 1a3epHOro cBeTa Ha
menu. Audpakuus Openens»; ycTaHOBKA
naboparopHas «OmnpezeneHne ATUHbI BOJTHbI
CBETa C NOMOLIbIO0 30HHOW IIJIACTUHKI;
ycTaHoBKa naboparopHas «ludpakuus
Ja3epHOTO CBETA Ha TU(PPAKIIMOHOHN peIIeTKe.
OrnpenenieHne JIMHBI CBETOBOM BOJIHBI IIPU
OMOIIU TU(PAKIIMOHHOHN PEIIETKNY;
ycTaHoBKa jJaboparopHas «3yuenue
HOJIIPU30BAHHOIO CBETA MOJIYIIPOBOJHUKOBOTO
nasepa. 3akoH Maiocay; ycTaHOBKa
naboparopHas «/3yuenue nnrephepeHIu
JIA3€pHOTO CBETA B TOJICTOM CTEKJITHHOM
ractuHke. [1osiocsl paBHOrO HakKJIOHA.
OrnpezenieHne TONILKHBI TUIOCKOMApaIeIbHON
CTEKJISIHHOM IUIACTUHBI 110
UHTEPPEPEHIIMOHHBIM KOJIbIIaM,
crean OOO 3apuuna «M3mepenue IHbI
CBETOBOM BOJIHBI C TOMOIIBIO Kojel HproToHay,
cren OOO 3apauna «YcTaHOBKa AJisd
M3y4YeHUd CIeKTpa aroMa BOJAOpoJa U
aTOMOB JPYrux ra3oB (MHepTHas rpymnna) c
noMoIbl0 AUPAKIIMOHHON perieTKu» JIP
«M3yuenus cnekrpa aroma Ho».

VYyeOHnas naboparopust
«MexaHuKa U MOJIEKYJIpHast
¢uzuka», A-114

Crienann3upoBaHHOE nabopaTropHoe
00opyoBaHuUE 10 MPOPUITIO JTA0OPaTOPUH:

YCTaHOBKA naboparopHas “MasTHUK
YHUBEPCAJIbHBIN, yCTaHOBKAa JlabopaTopHast
“MasTHHK HaAKJIOHHBIN, YCTaHOBKa
nabopaTtopHas “MammHa ATByaa”, yCTaHOBKa
nabopaTopHas “MasTHUK Maxkcaemna”,

ycTaHoBKa  JjaOoparopHas  «OrmnpeneneHue
MOMEHTa MHEpPLUU POTOpa U CHJIbI TPEHHUS B
orope», yCTaHOBKa nabopatopHas
«Omnpenenenne Bszkoctu MeTogoM CTOKCay,
ycTaHOBKa  JjabopatopHas  «OmpeneneHue
MOMEHTa MHEPLUU TeIa U MPOBEPKA TEOPEMBI
[ITerinepar, yCTaHOBKa nabopaTopHas
«Onpenenenue OTHOIIEHHUS MOJISIPHBIX
temoeMkocTeir  raza  Cp/Cv mertonom
annabaTU4YecKoro PpacIIMpPEeHUs», IMOPTPETHI
YUYEHBIX.




VYuebHas nabopatopus
«DIEKTPUYECTBO u
Maruetusm», A-207

Crenanu3upoBaHHOE T1abopaTopHOE 000pYyAOBaHHE
110 porTio TabopaTopun: YCTAHOBKA
nabopaTtopHas « AMIEpMETp KaKk OMUYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
nabopaTopHasi «BOJIBTMETP KaK OMUYECKOE
CONPOTHUBIICHUE B CXEME», YCTAHOBKA
naboparopHas «/3MepeHne Toka 1 HanpsHKEHHS
Ha CONMPOTUBIIEHUAX, COCUHEHHBIX
IIOCJIEI0OBATEIILHO U IapAJUIEIIBHOY», YCTAaHOBKA
naboparopHas «Onpezenenrne ToOpu30HTaILHON
COCTABJISIOLIEH MHTyKIIUM MAarHUTHOTO I0JIS
3eminy, yCTaHOBKA JabopaTopHas
«OmnpeneneHue CONPOTUBICHUN ¢ TOMOLIBIO
MOCTOBOW CX€Mbl YUTCTOHA », YCTAHOBKA
nabopatopHas «[IpoBepka 3akona Oma u
U3MEPEHHE YAECIbHOTO COIPOTUBIICHUS »;
Moayis PI13-03 «Onpeaernenre OTHOMICHUS
3apsi/ia AIEKTPOHA K €r0 Macce METOI0M
MarHeTpoHay», yCTaHOBKa JJabopaTopHas
«3ydyenune amnepmerpa u BOIbTMETPAY,
ycTaHOBKa jaboparopHas «I'pagyupoBka
raJlbBaHOMETPa», YCTAaHOBKA JTabopaTopHas
«OKcIepuMeHTaIbHas IpoBepka 3akoHa Omay,
crens1 OOO 3apHuna «DJIEKTPUYECKUE U
MarHutHele 1enu.OCHOBbI 3J1eKTPOHUKI .JIP
«Cuna ToKa U HalpsKEHUE MPpU NapajieIbHOM
u IIOCJIEI0BATEIbHOM COEIMHEHUU
COIPOTHUBIICHUI», «ITonroroska u
NPOBEJCHHUE  W3MEPEHUH C  IMOMOUIbIO
MYJIbTUMETPAY, «OIJIEKTPOU3MEPUTETILHBIE
npubopsl U uU3MepeHus»,  «JIuHelHble
NIEKTPUYECKUE LENU TOCTOSIHHOTO TOKay,
«OKCnepUMEHTaIbHOE onpeereHue
[IapaMeTpPOB IJIEMEHTOB ILIENEW MEPEMEHHOIO
TOKa»; «DIJIeKTpUYecKas IeNnb MEepPEeMEHHOTro
TOKa C TIOCJIEIOBAaTEIbHBIM  COEIUHEHHEM

3JICMEHTOBY, «SHGKTpI/I‘ICCKaS{ OC1b
MEPEMCHHOT O TOKa C napaJijiCJIbHbIM
COCAMHCHUEM 3JIECMEHTOBY, «I/I3yqune

3akoHOB Kupxroday»; «IlocrnenoBarensHoe u
MapajuIe]IbHOE COECJUHEHHE KOHAEHCATOPOBY,
«IlocnenoBarenbHOE 51 napajijiebHOe
COCIMHEHUE  KaTylleK  WHAYKTUBHOCTH».
ITopTpeTsl yY€HBIX.

VYyeOnas naboparopust
«MexaHuKa U MOJIEKYJIIpHas
¢duznka» A-206

Crienani3upoBaHHOE nmabopaTopHoOe
00opy10BaHKE MO MPOPUIIO 1TAOOPATOPUH:

ycTaHOBKa  JyiaboparopHas — «OrmpeneneHue
kod¢duimenTa BSI3KOCTHU BO3/lyXa
KaIlTWJUISIPHBIM METOZOMY, yCTaHOBKaA
nabopatopHass  «OmnpeneneHrue  OTHOIICHHS
MOJISIPHBIX ~ TEIUIOEMKOCTeH  rasa  cp/cv
METOAOM  a/inabaTHYeCKOr0  pPacIIMPEHHUs»,




ycTaHOBKa  jabopatopHass  «OmpenencHue
MOJIEKYJIIPHOU T'a30BOM MOCTOSIHHOM METOJIOM
OTKa4YKI», yCTaHOBKa naboparopHas
«Omnpenenenue YCKOpEHUS CBOOOIHOTIO
MajcHusl Tella», YCTaHOBKa JaboparopHas
«OmpeneneHue cpeHeld CUITbI CONTPOTHBIICHUS
rpyHTa 0Opu 3a0UBaHUM CBaW», YCTaHOBKa
nabopaTopHas «Omnpenenenue MOMEHTa
MHEpPIMU Tejla U  TPOBEPKAa  TEOPEMBI
[ITelinepa», OPTPETHl YUEHBIX

KommbroTepHsiii ki1acc ¢ Crneunanu3upoBaHHas yaeOHas MeOeb,
BbIX0ZI0M B MHTepHEeT A-204 TeXHUYECKUE CpeicTBa 00ydeHus
(KOMITBIOTEPBI), JMLEH3MOHHOE IMIPOrPAMMHOE
obecrnieueHue
CamocrositenpHas [KommbroTepHslii Kinace ¢ CrenunanusupoBaHHas yuyeOHas meOenb Ha 30
pabora BeIxozioM B MuTepuer B-600a | pocamounsix  mect, 30  KOMIBIOTEpOB,

TEXHUYECKHE cpelcTBa oOydeHus (MyJIbTUME-
TUUHBIA TPOEKTOP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, IPOrpaMMHOE
obecrnieueHue

Crienmanu3upoBaHHas MeOelb, KOMITbIOTEpHAsT
TEXHHMKa C BO3MOXHOCTBIO BbIX0/1a B IHTEpHET
u obecrieuenueM nocrymna B DUOC, skpan,
MYJIbTHMEIUHHBIA TPOSKTOP, TPOTPAMMHOE
o0OecIieucHue

YuraapHbIH 3a1
OuOIMOTEKHU

7. OCOOeHHOCTH OPraHU3aIUN 00Pa30BaATEIbLHOM 1eATEeJTbHOCTH ISl JIUIL C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI  MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBAIUIB UMEIOT
BO3MOKHOCTh OECHPEIATCTBEHHO MepeMeniaThCsi U3 OJHOTI0 y4eOHO-TabopaTopHOIro
Kopryca B JpYyroi, IMOJHATBCS Ha BCE JTAXKU Yy4eOHO-TabOPaTOPHBIX KOPITYCOB,
3aHUMAaTbCsS B Y4YCOHBIX M HWHBIX TIOMCHICHUSAX C YYETOM OCOOCHHOCTEH
TICUXO(DU3UIECKOTO PA3BUTHS M COCTOSIHUS 3JI0POBBSI.

Jns obyuenust nmui; ¢ OB3 u WHBaNHMAOB, MMEIOIIMX HAPYIIEHUS OIOPHO-
JBUTATEIFHOTO armapara, 00eCleueHbl yCIOBUS OCCHPEISITCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomenieHus. Mabopmanus o cneruanbHbIX YCIOBUSIX, CO3aHHBIX IS
oOyuaroruxcss ¢ OB3 w wHBamuaoB, pa3MmelieHa Ha CalTe YHHUBEPCHUTETa
www//kgeu.ru. Mmeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKkXKe yCIyT CypAOINEePEBOTUYMKOB U TU(DIOCYPAOTIEPEBOTUHKOB.

Jlns amantamnuu K BocnpusaTuto guiamMu ¢ OB3 v nHBanMaaMu ¢ HapyIICHHBIM
CIIyXOM CHOpPaBOYHOT0, y4eOHOro MaTepuaia MO JIUCIMIUIMHE OO0EeCIeYynBarOTCs
CJICAYIOIIUE YCIOBUS:

- JIIs1 TyqIIIeH OpUEHTAIIMU B ayIUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OTIOBEIICHUS
0 HayaJjle U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JOCKE);

- BHUMaHUE CJIa0O0CHBIIIANIer0o O0ydYaromerocss NPHUBJICKAETCS IeJarorom
KECTOM (Ha IJIeHO KJIaJETCs PyKa, OCYILECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBasi ¢ OOyYarONIMMCS, TEAAroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH TPEIIOKEHUSIMU, OOecreunBas BO3MOXHOCTH



http://www.kgeu.ru/

YTEHUS 110 Ty0am.

KoMmmneHcanuss 3aTpyIHEHHII pPEYEBOrO M HWHTEJUIEKTYaJbHOTO Pa3BUTHS
c1ab0CbIIAIINX 00yYatOUIUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCCHUIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHbIE KOMIOHEHTBI U300paKEeHHUS;

- pEryJIApHOTO TPHUMEHEHUs YNpPaXHEHUW Ha Trpaduueckoe BBIJICICHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- oOecrieueHs] BO3MOXKHOCTH JJIE  OOYy4YaromIerocsi MOJY4YUTh aJpECHYIO
KOHCYJIBTAIIMIO TIO 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOIUMOCTH.

Jlist anantanuu kK BocnpusaTuio gunamu ¢ OB3 u uHBanugaMu ¢ HapymeHUs MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTENHCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW IMPOrpaMMOil MO BHIOPAaHHOMY HalpaBICHUIO
HOJIFOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeZleTcd ajanrtauus o(pUIMaAIbHOTO caidta B ceTh MIHTepHET ¢ y4eToM 0COOBIX
NOTPEeOHOCTEN MHBAJIMAOB 110 3pEHUI0, 00ECTIEYMBAETCS HAJTUUKME KPYITHOIIPUPTOBOU
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUU YUYEOHBIX 3aHSATHIA;

- IEIarOrM4ecKuii  pabOTHUK, €ro cobeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABIAIOTCS 00YYAIOIIMMCS, MIPU ITOM KaxAbIi
pa3 Ha3bIBAETCS TOT, K KOMY I€IaroruuecKuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, NMEPEMELIECHUsI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyaTHas wWHGOpPMAIMS TIPEAOCTaBiIseTCS KpynHbiM Tpudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIICHHOCTH MTOMEIICHUM;

- IPEAOCTABIIIETCS. BO3MOXKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO  BpEMsI
3aHSATHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YUaIOIUXCs).

Popma TMPOBENEHHsS TEKyIIEW M MPOMEKYTOUYHOW AaTTECTAUUM IS
oOyuatrommxcst ¢ OB3 1 MHBaIUIOB OMpeAeseTcs NeJarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
WHBAIMY C YYETOM MX MUHAMBUAYAJIBHBIX MCUXO(PU3HMUECKUX OCOOCHHOCTEN JTaeTcs
BO3MOYKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTAlMI0 YCTHO, MMCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (pOpME TECTUPOBAHUS U T.II., TMOO MPEAOCTABISAETCA
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMN /ISl MpenojaBaTe/eid Mo OpraHu3amuu
BOCNIMTATEJbHOU PA00THI C 00YYAKIIMMHUCH.

Metoanyeckoe o0ecreueHe mporecca BOCIUTaHUs 00y4arommuXcsl BRICTYIaeT
OIHUM U3 ONpeAeNsronux (akTOpoB BBICOKOIO KadecTBa 0Opa3oBaHMS.
[IpenonaBarens By3a, IEMOHCTPHUPYS BBICOKHMH TPO(ECCHOHATN3M, SPYIUIIHUIO,
YETKYI0 FPaXXJIaHCKYIO MO3UIINIO, CAMOJAUCIUILINHY, TBOPUECKHUM MOAXO/] B PEIICHUN
npodecCHOHaNbHBIX 3a7ad, B XO0Jie 00pa30BaTEBHOTO IMPOIlecca CIIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipy peanuzanuu OUCHUIUIMHBI TpENoAaBaTellb MOXET HCIOJIb30BaTh
CJIETYIONTHE METOJIBI BOCTIUTATEIbHON PaOOTHI:



- MeToJibl (hOPMHUPOBAHUS CO3HAHUSI JUYHOCTU (Oecena, AMCIYT, BHYLICHUE,
UHCTPYKTQXK, KOHTPOJIb, OOBSCHEHHE, MpPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yOeXIeHre U Ip.);

- METOJIbl OpraHu3aluu JACSATEILHOCTH M (OPMHUPOBAHUS OMbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHUE, INeJaroruyeckoe TpeOoBaHHE, TMOPYYCHHUE,
MPUYYCHHUE, CO3JJaHNE BOCTIUTHIBAIOIINX CUTYALIUM, TPEHUHT, yIIPaXXHEHUE, U Ap.);

- METOAbl MOTHBAILIMM JEATECIBHOCTH U TOBEACHUS (000peHHE, MOOIIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHid ycrnexa, CO3JaHHe
CUTYAIMH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipy peanuzanuu JUCHUIUIMHBI  MPENOAABATENb  JIOJDKEH  YUHUTHIBATH
CJIEAYIOIINE HAIIPABIICHUS] BOCIIUTATEIbHON JEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popMupoBaHKE y OOYYAIOLIMXCS IIEIOCTHOIO MHPOBO33PEHHUS, POCCHUICKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH CEMbE, 0OIIIECTBY, TOCYIAPCTBY, MIPUHSTHIM B CEMbE U
OO0IIIeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM [ICHHOCTSM, K HAIIHOHAIILHOMY,
KyJIbTYypHOMY H HMCTOPUYECKOMY Haclieanio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXPAHECHHUIO U PA3BUTHIO;

- hopMUpPOBaHKE Y O0YUAIOIIUXCS AKTUBHOM TPayKIaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJBTYPHBIX, JTyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOTO
oOmiecTBa, JJs TIOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAM30BLIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0yUarOIIUXCS, PACITUPEHHE
KOHCTPYKTHUBHOT'O Y4YacTUsl B NPUHATHM PELICHUM, 3aTParMBarollIMX HUX IpaBa u
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTPABICHNUS,
OOIIECTBEHHO-3HAYMMOM JIeATeTLHOCTH;

- opMUpOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MPOTHUBOCTOATH  AKCTPEMU3MY, KceHopoouw,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEKKOH(PECCUOHAIBHOW HETEPIUMOCTH, JPYyTHUM
HETAaTUBHBIM COIIUAIIGHBIM SIBJICHUSM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH,
YBKEHUSI K POAUTEIIAM, YUUTEISIM, JIFOJSM CTapIIEro MOKOJIEHUS;

- opMUpOBaHWE TPHUHIIMIIOB KOJJICKTMBMU3MA ¥  COJIMIAPHOCTH, JyXa
MUJIOCEpJUST U COCTpajaHusi, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- popMUpOBaHUE COTUIAPHOCTH W YYBCTBA COIMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBBS, ITPEOAOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOIICHUIO K JIOASIM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- OpMUpPOBAHKE HMOIMOHAIBHO HACHIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHONICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TepefaBaTh APYTUM CBOU ICTETUUECKHIMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUYECKON KapTHUHBI MUPA;



- popMuUpOBaHUE YBAKEHUS K KYyJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpasl,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaFOIITHXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popMuUpoOBaHUE y 00YUAIOIMIUXCS HAYIHOTO MUPOBO33PEHUS;

- popMuUpOBaHUE YMECHHS TIOTydaTh 3HAHUS;

- popMupoBaHUEe HABBIKOB aHANIM3a M CHHTE3a WH(POpPMAIMU, B TOM YHCIE B
npodecCHOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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1 1 19.03.2026 | UcmipaBneHo P.P.XycnytaunoB | C.O.I"'arioHeHKO
coAEepKaHUE ITporokoi Ne§ ot
KOMIICTECHIINH 19.03.2026
OIIK-1 B cooTBeT-
CTBUU C YYEOHBIM
nanom OIT
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«3apHULI.




IIpunooicenue k paboueti
npozpamme OUCYUniunbsl

MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKON OEJIEPALIU
@l DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

KI'2Yy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIINHE

b1.0.13 ®usuka

r. Kasans, 2025



OueHouyHble MaTepuaibl MO AUCHUIUINHE, NMPEIHA3HAYEHHbI I OLECHHUBAHUS
pE3yIbTaTOB 00YUEHHUS Ha COOTBETCTBUE HHANKATOPAM JOCTKCHUSI KOMIICTCHITHIH.

OueHunBaHue pe3yJibTaTOB OOYYEHHS M0 JUCHUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymero koHTpoiist (TK) u npoMexxyTodHOM aTTecTaluu, IPOBOJUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

Cemectp 1
PelituHroBBIE MOKA3aTEIN
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Paznen 1. «OcHOBBI TK1 15
KJIACCHYEeCKOM U 15 | 0-15 30 15-30
PEJIATHBUCTCKON MeXaHHKI
Tect 10
Otyet no nabopaTopHOl paboTe 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pa3nen 2. «MoJiekyJsipHast TK2 20 |0-15 20- 90-35
(pu3uKka u TEPMOANHAMHKAY 35
Tect 10
Otuet o naboparopHoii pabote 10
(OJIP)
Ormpoc no pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK 20-
Pa3nen 3. «JeKTpUYECTBOY 3 20 |0-15 35 20-35
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit paborte 10
(OJIP)
Omnpoc no pazzenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTOYHAsA aTTECTALUA OM
0-45
(3x3amen) 1
B =
MUCbMEHHOH Gopme 1o 0-45
ometam




Cemectp 2

Peiitunrossie nokazareian
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 350 15-30
Tect 10
Otuer o naboparopHoit pabore 5
(OJIP)
Ormpoc 1o pazaenam (TemMam) 0-10
Pedepar (Pdp) 0-5
TK5 20-
Pa3nen 5. «OnTuka» 20 |0-15 35 20-35
Tect 10
Otuer o naboparopHoii pabore 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pa3gen 6. «DnemMeHTsI TK6 20
KBaHTOBOM (u3UKU. OCHOBBI 20 |0-15 35 20-35
aTOMHOH U AJepHON (PUBUKI»
Konrposbnas padota (KHTP) 10
Otyet o nabopaTopHOit paboTe 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHast aTTecTANMSA oM
0-45
(3x3amen) 2
B v
MUCbMEHHOHU opMe 1o 0-45
ometam

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu
[1Txaa olleHKH pe3yJIbTaTOB OOYUYEHUS MO AUCIUILIINHE:

3arianu- YpoBeHb chOpMUPOBAHHOCTH
Kon Kon POBaHHBIC WHJIUKATOpa KOMIICTCHITUH
KOMIIe- | WHIAMKATOpa PE3yJIbTATHI Beicokuit | Cpennnit Hmxe e
TEHIUH | KOMIIETCHUUN 00yueHHsI 1O CpeIHero
aucuuminee ot 85 mo 100 ot 70 10 84 | ot 55 10 69 | 0T 0 10 54




IIxaa oneHUBaHUA

HEY10B-
OTIIMYHO XOopouro YHOBIICT- JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHEIE YDOBCE{I: Y})OBCE{I: Munuman YpOBeffb
dusnueCcKHe 3HAHUU B 3HAHUU B BHO 3HaHUU
i —— 00BeMe, obbeMe, | momycTuMm HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MUHUMAT
HOBHBIE BYIOLIEM BYIOIIEM YPOBEHB BHBIX
dusnueckue Be- | POTPAMM | TIPOTPAMM | spapyit Tpe69BaH
JIWYMHBI 1 KOH- | © €, IMECT 1MeeT i,
CTAHTHI, HX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne n | oe3 HECKOJIBKO MHOL'O MECTO
CJTMHMUIIBI H3Me- ommboK HErpyOBIX HerpyGbIX rpyObIe
. ommboK OIUOKH
PEHHA, OHIMOOK
YMETh:
IIponemon | IIpogemon | IIpoaemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
bl BCE bl BCE BI CTaHaapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
YMEHUS, YMEHUS, YMCHHSI, 3a/1a4 He
pEIIeHbI pEIIeHbI peILIEHBI IPOJEMOH
BCE BCE TUTIOBBIC | CTPHPOBA
OCHOBHBIE | OCHOBHBIE | 3aJla4H C HBI
MpUMEHSITh pu- | 3a7auu, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
3HUKO- BBHITIOJTHEH | HETPyOBIM | U YMCHHSI,
MaTeMaTHYeCKH | bl BCE u OIIMOKaMHU | UMEIOT
OIIK-1 OINK-1.2 i anmapaT npu | 3aJaHUs B | OIIMOKaMHu | , MECTO
pElIeHUH 33714 | TIOJIHOM : BBITIOJTHEH | TpyObIe
WHXEHepHOU | oObeMe BBITIOJTHEH | bI BCE OIINOKHU
NEeSATeTbHOCTH Bl BCC 3aJIaHus,
3aJjaHusl B | HO HE B
MTOJTHOM MTOJTHOM
o0BeEME, o0BeME
HO
HEKOTOPBI
ec
HejoYeTa
MU
BIIQJIETh:
METOAaMH1 ITIponemon | Ilpone- HNwmeercs | He npo-
aHanm3a u CTPUPOBAH | MOHCTPU- | MUHH- JIeMOH-
MOJIETTUPOBa- bl HABBIKUA | POBaHBI MaIbHBIA | cTpup
HUS, npu 0a3oBble Habop OBaHEI 6a-
TEOPETUYECKOTO | PEIICHHH | HaBBIKK HABBIKOB | 30pLIe
u HECTaHJap | MpH TUIS HABBIKH
IKCITIEPUMEHTAT | THBIX PEMICHAM | PEMICHUS | 1y,
BHOTO 3anad, CTAHIAPTH | CTAHIAPTH | oyyioryy
WCCIICTIOBAHUS BBITIOJTHE- | BIX 3a7a4, | bIX 33jad, ——
MIpH pelIeHUn HUU GU3U- | BBHIIIOJHE- | BBINOJIHE-
3a1a4 YEeCKUX HUM pusu- | HUS Pusu- HpIX
WHXCHEPHOU DKCIIEPH- | YECKHUX YECKUX safad,




NS TebHOCTH MEHTOB, OKCHEpHU- | AKCHEPHU- | BEIMOJIHE-
00paboT- | MEHTOB, MEHTOB, uust Qhu-
KW U 00paboT- | 00paboT- | 3pyeckux
UHTEp- KU U KU U JKCHepu-
npeTanuy | UHTEp- UHTEp- MEHTOB

9
X PE3yJib- | IPETALMK | NPETAUMK | 60aG0T-
TaTog 0e3 | X PE3yib- | UX PE3YIb- | prvpr e
OIMOOK M | TaTOB C TaTOB C Tepripeta-
HE/IOUETOB | HEKOTOPHI | HEKOTOPHI
1112058704
MH MU
pe3ynbTa-
HeloueTa | HeloudeTa
TOB,
MH. MU
UMEIOT
MECTO
rpyobie
OIHUOKH.

OlleHKa «OTJHMYHO» BBICTABISACTCS 3a BBITIOJIHEHUE KOHMPOJIbHLIX pabom u
MmecmoeBulX 3a0anull 8 cemecmpe 6e3 ouuboK U HedoUemos, 21yO0Koe NOHUMAHUue U
VMeHUue NPpUMeHsms Gusudeckue 3aKoHbl 0N peuleHus 3a0a4 meopemuiecKozo,
9KCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepd, NOJHble U COO0epIHcameibHble
omeemsl HA 8ONPOCHL Obulema (meopemudeckoe u npakmuieckoe 3adanue);

OreHKa «XOPOI0» BBICTABISICTCS 32 BBITIOJHEHUE KOHMPOIbHBIX pabom u
MecmoBviX 3a0anull 8 cemecmpe ¢ MUHUMATbHLIMU OWUOKAMU U Hedouemamu,
NOHUMAHUEe U YMeHUue NPUMeHAMb u3udeckue 3aKOHbl OJisl peuleHus 3a0ay
meopemu4ecko20, IKCNePUMEHMAIbHO20 U NPUKIAOH020 Xapakmepd, 00CMAamoyHO
NOJNIHblE U coO0epicamelibHble Omeenbvl Ha 80NPOCyl bOulema (meopemudeckoe uiu
npakmuyecxkoe 3a0anue);

OmeHka  «y/AOBJIETBOPUTEJIBHO»  BBICTABIIICTCS  3a  BBHITIOJIHCHHUC
KOHMPOIbHbIX pabom u mecmoegulx 3a0aHull 8 cemecmpe ¢ OONbUUM KOTUYECMBOM
OWUDOK U HeOdouemos, MUHUMAIbHLIL HAOOP HABLIKO8 BbINOJHEHUS (OUUYECKUX
IKCNEPUMEHMO8, 00pabomKu U UHMepnpemayuu uUx pe3yibmamos.

OrneHKa «HEYA0BJETBOPUTEIbHO» BBICTABISIETCS 3ad ClAO0Oe U HenoJHoe
BBITIOJIHEHUE KOHMPOIbHBIX pabom 6 cemecmpe U OMCYmcmeue MUHUMATbHBIX
HABLIKOB BLINOJIHEHUS (PUUUECKUX IKCNEPUMEHMO8, 00pabOmMKU U UHMepnpemayuu

Uux pes3yibnamaoe.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
KpaTkas xapakrepucTuka OLEHOUYHBIX CPEJICTB, UCIIOIB3YEMBIX IIPU TEKYILEM
KOHTpPOJIE YCIEBAaEMOCTH M MPOMEXKYTOUHOM arTecTaluu OO0y4aroumierocss Io

JUCHUTIIINHE:
Haumenosanue
Ornrcanue O1EHOYHOTO
OLIEHOYHOT'O Kparkas xapakTeprucTuka OLIEHOYHOTO CPEJICTBA cpencTBa
CpeACTBA p
KonTposibHas CpencTBo NMPOBEPKH YMEHUN MNPUMEHATH MOJTYYEHHBIE Kommiekt




pabota (KutP) 3HaHUA I PELICHMs 3a4ad ONPEIEICHHOIO THIA II0 KOHTPOJIBHBIX
TEeMe WIH pa3ieny 3a/laHui Mo OuiieTam
Cucrema CTaHIapTU3UPOBAHHBIX 3a/laHuH,
KoMruiekT TecToBbIx
Tecr (Tecr) MTO3BOJISIFOIIIAS aBTOMAaTU3HPOBATh poLesypy o
M3MEPEHUsl YPOBHS 3HAHHUH U YMEHHI 00y4aromerocs SaNatHn
[Tepeuens 3a1aunii U
Oruer o Bremonaenne  maGoparopHoit  paboTel,  00paboTka BOTpOCOB JUIA
nabopatopHoit pe3ynabTaToB  dKkcrepuMeHTa.  OdopmiieHne  oTyera, SAIHTb! .
pabote (OJIP) 3alIUTa Pe3yJIbTaTOB JTA00PATOPHOU PabOTHI 10 OTYETY HaGopaTopHoit
paboThI, IepevYeHb
TpeOOBaHUI K OTYETY
Ompoc no 3HaHUE OCHOBHBIX NOHATHI [lepeuenn
paznenam TeMbI/pa3iena/ I CIUTITHHB oTpeeNeHu i
(Temam) OCHOBHBIX TTOHATHI
TEMBbI/ TUCIIATIITTHBI
[IponykT  camocTosiTeNbHOW  pabOThI  CTYJCHTA,
MPEACTABISIONIMA  COOOM  KpaTKoe HW3JIOKEHUE B
Pedepar (Pdp) MUCBMEHHOM  BHUJAE  MOJYYEHHBIX  pe3yiabTaToB | TeMsl pedeparoB
TEOPETUYECKOI0 aHalW3a OIPEIEICHHONM HAay4YHOU
(yueOHO-HCCIIeJOBATENBCKON ) TEMBI
OneHouHble MaTepuaibl, BbIHECEHHbIE Ha 23K3ameH, | [lepeuenp
COCTOAT M3  DK3aMEHAIIMOHHBIX  OWJIETOB  C | TEOPETHUECKUX
DKk3amMeH TEOPETUUECKIUMHU BOIIPOCaMH u 3aJJaHUSIMU | BOIIPOCOB U
MIPAKTUIECKOTO XapakTepa sl POBEPKH MPAKTUICCKUX | KOMIUIEKT THITOBBIX
YMEHH. 3a7a4

4. Ilepeuennb

KOHTPOJBbHBIX 3allaHI/Il7[ NJIN

HHBbIC

MaTepHuaJbl,

Heo0XoaAMMBbIe ISl OLCHKH 3HAHUM, YMEHUH M HABBIKOB, XapPAKTEPU3YIOLIMX
JTanbl POPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHHUS JUCHMIIHHbBI
[Tposepsiemas komnerenuus: [Iposepsiemas komnerenmms: OIIK-1, OITK-1.2

Ilpumep 3a0anus
Jusa rekymero kourpoJs TK1:

Tect

Bonpoc

BapuaHm bl omeema

[Tpu abcomoTHO HEynpyrom
y/ape BBIOJIHAETCS:

TOJIBKO 3dKOH COXPAaHCHUS UMITYJIbCA

TOJIBKO 3aKOH COXPAHEHHMs TOJTHOW MEXaHWYECKOW YSHEPT U

TOJIBKO 3dKOH COXpPaHCHHA MOMCHTA UMITYJIbECA

MEXaHH4YeCKOI OHCPTHUNU

U 3aKOH COXpaHCHHA HMITYJIbCA, WU 3aKOH COXPaHCHHA MMOJTHOU

Cunna,

CCJIIN:

JNEWCTBYIOIIAsl  Ha
TEJ0, HE COBepIIaeT padoTy,

CHJIa MnapajiCibHa HAITPAaBJICHHUIO IICPEMCIICHUA

CHJIa aHTHUIIApAJIJICIIbHA HAIMPABJIICHUIO IICPCMCIICHUS

TCJIO ITIOKOUTCA

cujla  HalpaslieHa
IepEMELCHUS

oJ, TYyHbIM  YIJIOM

K HalpaBJICHHUIO

Pannyc-Bexrop,
MIPOBEJICHHBIN U3 HaYalla
KOOPJIMHAT B JIaHHYIO TOUKY
II03BOJISIET ONPEIAEIUTh

MECTOHAXOXXJIEHUE TAaHHOU TOUYKU

HOJIOKEHNE TaHHOW TOYKU

paanyc KpUBU3HBI TPACKTOPUU JIBHXKEHUS] TOUKU

BEKTOPHYIO CYMMY CHJI, IPUJIOKEHHBIX K JAHHOU TOYKE




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJAOOpaTOpHOU padoTe.

Otder odopmisieTcss KaXIbIM CTYISHTOM HHIWBHIYaJbHO U  JIOJDKCH
COJIep)KaTh: HOMEP W Ha3BaHHE PaOOTHI, eI PabOTHI, JaTy BBITOJHEHUS, KPATKOE
OITCaHHE TCOPUU  HM3y4aeMOTo  BONPOCA, OCHOBHBIC  XapaKTCPUCTHKHU
U3MEPUTEIIbHBIX MPUOOPOB, 3aIlUCH PE3yJIbTATOB MPSAMBIX W3MEPEHUN W pPacUYeTOB
KOCBEHHBIX HM3MEpEHUH, OPOPMIICHHBIC B BHUC TaOJHUIIBI, TPAaQHUKU ITOJYICHHBIX
3aBHCHUMOCTEeH (ecmu  TpeOyroTcsl), 3amucCh BBIYUCICHUH, MPUBOIANINX K
OKOHYATEILHOMY pe3yJbTaTy, pacueT OIMWOOK W3MEPeHHH W OKOHYATEIHHBIN
PE3YNBTAT C YKa3aHUEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku mODKHBI OBITH BBITIOJIHEHBI Ha MUJUIMMETpOBO Oymare. [lpu
pacderax HEOOXOIUMO HCIIOIh30BaTh eAUHUIIBI cucTeMbl CU.

K kaxmoit ymabopaTopHOi pabOTE CONEPKUTCS TMEpeueHb BOMPOCOB IS 3aIIUTHI
nabopaTopHOI pabOTHI.

Ipumep: JlaGopatopnas padora USMEPEHUE YCKOPEHHMA CBOBOJIHOI'O
[MAJIEHW A C IIOMOIIBIO MATEMATHUYECKOI'O MAATHUKA
KoHTpoJsibHbIE BONIPOCHI:

1. KakoB BUJ 3aKOHA TapMOHMYECKUX KOJICOaHUI MasiTHUKA?

2. Uto Takoe koJjeOaHus? CBOOOJHBIC KoJieOaHUsI? TapMOHUYECKUE KoJieOaHUs?
MEPUOINYECKHUE TTPOLIECCHI?

3. JlaWite ompeneneHUs aMIUIMTYIbI, (a3pl, NEepHoaa, YacTOThI, ITUKIAYECKOM
4acTOTHI KOJIEOaHUS.

4. BeiBeaute (GopMyIbl sl MEPUOAOB KOJIEOAHUN TPYKUHHOTO, (U3HUECKOTO H
MaTeMaTUYECKOr0 MasiTHUKOB.

5. Kak 3aBucut BennurHa ¢ OT reorpagpuieckoil mupoThi?

6. [IpuBenuTEe IPUMEPHI MPAKTUIECKOTO UCTIOIb30BaHMS KOJIeOaHUN MasTHUKA.

Omnpoc mo pasaenam (Ttemam):

AOCOIIOTHO TBEPJIOE TEINO;

Ckopoctb (muddepenimansaas Gopma);

Yckopenune (muddepenimanbaas Gopma);

TaHreHMaIbHOE U HOPMaJIbHOE YCKOpeHus ((hopMyJibl);

Bropoii 3akon Hetotona (onpenenenne u Gpopmyina);

Nmmynse (onpenenenue u hopmya);

PaGota (onpenenenue u dhopmya);

3aKOH COXpaHCHHUs MOJHON MEXaHHUYECKOM dHepruu (onpeaesneHue u hopmyJa);
3aKOH COXpaHCHHs MOMEHTa UMITyJibca (ompeaenacHue u Gpopmya);

10 Teopewma Illteitaepa.

CoNOOTR~ODE

Pedepar (Pdp)
Temsbl pedepaTos:

1. JIBuxeHue, Kak popMa CyIliecTBOBaHUS MaTEPUH;



. 3aKOHBI KHUHEMATUKU MEXaHUYECKOTO IBUKEHUS U CBSI3b MEX]Ly HUMH;

. JleiicTBrE cuiI B 3€MHBIX YCIOBUSX;

. MexaHn4eckoe IBU’)KEHHE B HEMHEPLUAIbHBIX CUCTEMAaX OTCUETA,;

. Tpenue. [1onp3a u Bpea i1 MEXaHUYECKOTO JBUKECHUS,

. 3aKOHBI COXpaHEeHUSs - PyHIaMEHTAIbHbIE 3aKOHBI IPUPO/IHI;

. DHeprus — euHasl Mepa Pa3IMYHBIX (OPM JABMXKCHUS U B3aUMOACHCTBUS
MaTepuu,;

8. BoJIHOBBIE ITPOLIECCHI B IPUPOJIE U TEXHUKE;

9. JIBM>KEeHUE TEN B pealIbHBIX Cpelax;

10. O6 ucropuu pa3Butus «Teopun OTHOCUTEILHOCTHY.

~N O\ L B WIN

Ipumep 3a0anus

Jiis Tekymero kourpoJs TK2:

Tect
Bonpoc Bapuanmvr omeema

ITepBoe Hayano | Q=AU+A

TEPMOIUHAMUKHU st | Q=0

M30TepMHUYECKOro mpoiecca | Q=AU

MMEET BUI: Q=A

[Tpu TEIUIONPOBOIHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOSl B CJIOU

MIPOUCXOJSAT IIPOLIECCHI: NepeHoca BHYTPEHHEH SHEpruu B GopMe TETIOThI
BBIPaBHUBAHMS CKOPOCTEH OJIM3JISKAIINUX CIOEB
CaMOIIPOM3BOJIBHOIO BBIPABHUBAHUSA KOHLEHTPAUMM B CMECHU
ra3oB WJIM IJIOTHOCTEM B XUMHUYECKH YUCTHIX ra3ax

[ukn Kapro — o6paTumbIit JIBYX U30XOP U ABYX U300ap

KpYrOBOH IpOLECC, JIBYX U30TEPM U JIBYX anuadar

COCTOSILHAN H3: JIBYX U30TEPM U JIBYX U30X0p
JIBYX U30TEPM U JIBYX H300ap

OTtuer no s1adoparopHoii padore (OJIP)

VYkazanus mo opopmMIIeHHIO OTYETa K JJaOopaTopHOil padoTe.

Otuer odopmiseTcs KaXIbIM CTYIACHTOM HWHIUBUIYyAIbHO U JIOJDKCH
coliepKaTh: HOMEP W Ha3BaHUE PadOTHI, 11eTb Pa0dOTHI, ATy BBITIOJIHEHHS, KPATKOE
OIKCaHue TEOPUU  HM3y4aeMOTo  BOMNPOCa, OCHOBHBIE  XapaKTEPUCTHKHU
M3MEPUTETFHBIX TPHOOPOB, 3aMHMCH PE3YJBTATOB MPSIMBIX HU3MEPEHUN M PacuyeToB
KOCBEHHBIX H3MEPEHHM, OQOpMIICHHBIE B BUIE TaONUIBI, TpaUKH MOTyUYEHHBIX
3aBUCUMOCTE  (eciau  TpeOyroTCs), 3amucCh BBIYMUCICHUHM, MNPUBOIANINX K
OKOHYATEIIbHOMY pe3yJbTaTy, pacueT OIHWOOK W3MEPeHUH W OKOHYATEITHHBIN
PE3yNbTaT C YKa3aHHEM OIIMOKHA N3MEPEHUS, BHIBOIBI.

Bce rpaduku n0mKHBI OBITH BBIMOJHEHB Ha MWLIMMETpoBoi Oymare. Ilpu
pacderax HEOOXOAUMO HCIIOIh30BaTh eAUHUIIBI cucTemMbl CU.

K xaxmoit nmaGopaTopHoil paboTe COACPKHUTCS TMEPEUYCHb BOIMPOCOB JJISl 3aAIUTHI
J1a60paTopHOI PabOTHI.



Ipumep: JlaGopatopuas padora OITPEJIEJIEHUE OTHOIIEHWI MOJISIPHBIX
TEIDIOEMKOCTEH 'A3A METO/10M AJIMABATUYECKOI'O
PACIINPEHU A

KoHTpoJibHbIE BONPOCHI:

1) Kakune BupI TeIuIoeMKOCTe Bam n3BeCTHBI?

2) Or uero 3aBUCcUT TemoeMKocTh razos? Ilouemy C, > C,?

3) KakoB ¢usnuecknii CMbICT YHUBEPCAIBbHOM ra30Boil MOCTOSTHHOM R?

4) OObsACHUTE U3MEHEHUE TEMIIEPATYPhI ra3a B MPOIIECCE OIbITA.

5) OOwscHuTe, ToueMy ajuabaTa MPH PACIIMPCHUU Ta3a ChajgacT Kpyde, 4YeMm
u30TepMa.

6) Uto Ha3bIBaeTCAd YUCIOM CTerneHer cBoOonbl? Kak 3aBHUCAT OT yMclia cTeneHen
coOoabl Cy u C,? 3Hast y (U3 ombITa), pacCUMTAlTEe YUCIO CTENEHEH CBOOObBI
MOJIEKYJIbl BO3/yXa.

Onpoc no pasgenam (remam):

VYpaBHEeHHE COCTOSIHUS UJIealIbHOTO ra3a (ypaBHeHue MeHeneeBa-Kiamneipona);
3akoH ABorajpo;

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKON TEOpHH;

CpenHsst KBapaTH4Hasi CKOPOCTh;

BHyTpeHHss1 sHEeprus 1Jisi IpOU3BOJIBLHOM Macchl M rasa,

[Tomnast pabota 4, coBepiiiaemas ra3om;

TemmoeMKkoCTb,

IIepBoe HayamoO TEPMOJANHAMUKHY;

PaGoTa B 130Te€pMHUECKOM TMPOIIECCE;

10 VYpasuenue IlyaccoHa.

©CoNoRWNE

Pedepar (Pdpp)
Temsl pedepaTos:

1. CTpoeHHE BEIIECTBA C TOUKHU 3PEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH;

2. Iuddy3uoHHbIE TPOLIECCHI B KUBOM 1 HEKUBOW MPUPOJIE;

3. TenooOMeH B )KMBOI ¥ HEKUBOW MTPUPO/IE;

4. ITpupojia KanuJUISIPHBIX SIBJIICHUIN. KanuisipHbIe SIBICHUS B dKUBOW M HEXKUBOU
IIPUPOJIE;

. 3aKOHBI TEPMOAMHAMUKH U UX POJIb B PACCMOTPEHUH PAaBHOBECHBIX MPOLIECCOB;

. Kpucrann, kak opma cyiiecTBOBaHUS MaTEPUU;

. Cuiibl B MEXaHUKE U MOJICKYJIIPHOU (PU3HUKeE,

. DHTpoNHSs, KaK (PYHKITUS COCTOSIHHSI CUCTEMBI;

. Teopema bosibiiMaHa 0 paBHOMEPHOM PACIPEAECICHUN SHEPTUU 110 CTEIIEHIM
CBOOOIBI;

10. Kimaccuueckas craTuctuka bonbiimana;

O 0 J O n



Ilpumep 3a0anus

Jis Texkymero kourpoJs TK3:
Kounrpoabnas padora (KutP)
TunoBsie 3a1a9n JUIsi KOHTPOJIBHON PaOOTHI

buner 1

1. JIBe Tupu ¢ MaccamMu 2 KT ¥ 3 KI' COeIUHEHBI HUTHIO U MEPEKUHYTHI depe3 OJIOK.
Haiitn yckopeHue, ¢ KOTOPbIM JABUXKYTCSI TUPU U CUITY HATSKEHHS! HUTH. TpeHuemM
1 Maccoi 0J10Ka rpeHedpeyb.

2. UneanpHas TeruioBas maimHa KapHo coBepiaeT 3a oJuH UK padoty 4 = 2,94
K/ 1 OTHaeT 3a UMKJI XOJOAWJIBHUKY KoaudecTBo TerioTel Q. = 13,4 kJlx.
Haiitu K.11. 1. MalIyHEbL.

3. Paccrosnue mexnay 3apsgamu +8 HKn u -6 HKn paBro 40 cm. Beramcnutb
HaMpsHKEHHOCTh M MOTEHIMANT TOJIs B TOYKE, JEXKalleld MOCepeIUuHEe MEXKIY
3apsaaMH.

4. JIBa 3apsiga mo (= 10 Kn kakmplii HAXOIATCSA HA pacctossauu 50 cM Apyr oT
npyra. Kakyio paboTy HY>XHO COBEPIIUTH, YTOOBI COJIU3UTH UX JO PACCTOSIHUS 5
cMm?

5. Konnencarop emkocteio 2 MK® 3apsikeH o Hanpspbkenus 20 B. Kakoil 3apsin
OyJlleT Ha OOKJIaJIKaxX 3TOr0 KOHAEHCATOPa, €CJIM K HEMY MOAKIIIOUUTH MapaJlieIbHO
JPyTOMl KOHAEHCATOp €MKOCThI0 8 MK®D, 3apsuKeHHbIM A0 HampsbkeHus 32 B.
CoenuHeHbl 00KIAKU KOHACHCATOPOB, UMEIOIINE PA3HOMMEHHBIE 3apsiIbl.

buner 2

1. lap maccoit 1,5 kr katurcs 6e3 CKONMBKEHHS TI0 TOPU30HTAILHON TIOCKOCTH CO
CKOpPOCThIO 5 M/c OnpenenuTb KHHETUYECKYIO SHEPTHUIO 1Iapa.

2. Onpenenute HauboJee BEPOSITHYIO CKOPOCTh MOJIEKYJI Ta3a, MJIOTHOCTh KOTOPOTO
nipu nasiennu P = 40 xIla cocraBur 0,35 Kr/Mm°.

3. lIBa mapuka ¢ maccamu m = 0,1 T KakIbIil TIOJIBEIICHBI B OJJHOW TOYKE HA HHUTSX
nuHoM 20 cM kaxkaad. [lomyunB oAMHAKOBBIN 3apsi/l, IapUKHA PA30LLIUNCh TAK, YTO
HUTH 06pas3oBaiu yron 60°. Haiiti 3aps KaxmIoro mapHka.

4, lapuk maccoit 40 wmr, 3apskeHHbIA m0 3apsaga (=10° Kn gsmkercsa co
ckopocthio 0,1 M/c. Ha kakoe paccTossHME MOMKET NPUONIM3UTHCA IIAPUK K
TIOJIOKHUTENLHOMY TOYEIHOMY 3apsamy ¢y = 2 -107° Ki?

5. Konnmencarop emxocteto (i 3apsbkeH jgo Hampspkenuss U; =100 B. Tlpum
napajyieIbHOM IMOAKIOYEHUH 3TOr0 KOHJEHCAaTOpa K He3apsukeHHOMy ¢ (o=
MK®D, BoapTMETp moka3zan obmiee Hanpsokenue U = 20 B. Haittu Ci.

buner 3

1. Kakoe pnaBiieHHE CO3Ja€T KOMIIPECCOP B KPACKOIYJbTE, €CIU CTPYyS KUIKOU
KPAacKHU BBITEKAET U3 HEero co ckopocThio 20 M/c. IlnotrocTs kpacku 800 kr/m3.

2.Macca m = 10 r xuciopoma HarpeBaercsa ot temneparypbl T1 = 323 K no
temnepatypbl T2 =423 K. Haiitu usmeHenue sHTponuu AS, eciau HarpeBaHue
MPOUCXOUT H300apUUECKHU.



3. Paccrosinue mexnay 3apsgamu (1= 180 HKa um =720 uKn paBao 60 cm
OnpenenuTes TOYKY Ha NPSIMOM, MPOXOIAIICH depe3 3apsibl, B KOTOPOU HYXKHO
MIOMECTUTh TPETUH 3aps[l, YTOOBI BCSI CHCTEMA HAXOJAWJIACh B PABHOBECHUHU.

4. HaliTh SHEPrHIO CHCTEMBI TpPEX OJMHAKOBBIX TOYEHHBIX 3apsaaoB mo ¢ = 10° Ku,
PACIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJBHUKA CO CTOPOHOU 3 CM.

5. Ilnomaas MIACTHH IIIOCKOrO BO3AYIIHOIO KoHaeHcaTtopa 1,1 cM? , 3a30p Mexmy
HUMUA 3 MM. OHeprus 3apsbkeHHoro konzaeHcatopa | mx/Dx. [lo kakoro
HaIIPSDKEHUS 3apsDKEH KOHAEeHcaTop?

OTt4er nmo 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMIeHHIO OTYETa K JJabopaTopHOM padoTe.

Otuer odopmisieTcs KaXIbIM CTYJACHTOM HWHIUBUIYAJIbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp M Ha3BaHHWE PadOTHI, 11eJb PabOThI, AATy BBINIOJIHEHHUS, KPAaTKOE OIMUCAHUE
TEOPUU HM3YyYa€MOI'0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKH HU3MEPUTEIbHBIX
NpUOOpPOB, 3alUCH PE3YJIbTATOB MPSAMBIX H3MEPEHUNW U PACYETOB KOCBEHHBIX
U3MepeHui, opopMIICHHBIE B BUJI€ TaAOIMIILI, TpaUKH MOJYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3aMUCh BBIYUCICHUN, NPUBOASAIIUX K OKOHYATEIHBHOMY
pe3yJbTaTy, pacyeT OIMIMOOK M3MEPEHUN W OKOHYATEIBHBIN Pe3yiabTaT ¢ YKa3aHUEM
OIHMOKU U3MEPEHUS, BHIBO/IBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MILTUMETpoBoil Oymare. [lpu

pacyeTrax He0OXOAMMO UCIIOIB30BATh eAMHUIILI cucTeMbl CH.
K xaxmoii naGopatopHoii pabOTe COIAEPKHUTCS TEPEUCHb BOMPOCOB JUISI 3aIUTHI
1abopaTopHOIl paboOTHI.
IMpumep: Jlabopatopuas padbora [PAJIYHPOBKA I'AJIbBAHOMETPA
KoHTpoJibHBIE BONIPOCHI:
1. YUto o3HavaeT mporpaayupoBats npudop?
2. Chopmynupyiite npaBuia Kupxroda.
3. Crpenka raapBaHOMETpa CTOWT Ha HYJEBOM JENCHHWM ImKambl, korma R =0.
Jlokaxkute 310, IPUMEHUB BTOpOE npasmiio Kupxroda.
4. YTo HYXKHO cjenaTh, YTOObl OTKJIOHUTh CTPEJIKY TajJbBaHOMETPA /10 MPEIEIbHOrO
3HAQYEHUS IIKAJIbI, €CJIM OHA TyJla HEe OTKJIOHUJIACh NP MaKCUMaJIbHOM 3HaueHuu R?
5. I'me Oyaet HaxoauThesl cTpelika nmpudopa, eciiu Ry = Ry = 0, a R # 0?7 Yto moxet
MPOU30MTH C rallbBAHOMETPOM B TOM ciyuae, ecinu DJIC ucroyHuka - JOCTATOYHO
OombImIas BeIMIUHA?

Onpoc no pasaenam (temam):

1. IIpomosxkure OnpeaeIeHHE: «IIEKTPOCTATUYECKUM 10JIEM
15 1e) 80 1 o3 S »;

2. Ilponmomxure onpeneneHue: «HampsyKeHHOCTbIO — ANEKTPUUECKOTO  TOJIA
HABBIBACTCS. ..« et e teeteeatete et et et et e ettt ettt e e e e e e et e e naeeaeenaen »;

3. Kak HampaBieH BEeKTOp HANPSHKEHHOCTH JICKTPUUECKOTO OIS ?
4. 3axoH Kymnona (¢popmysia v BXOAIIHE B HEE BEIUYUHBI);
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CBsA3b BEKTOPA HATIPSHKEHHOCTH E 3JIEKTPUYECKOTO MOJIS € MOTEHIHATIOM (]
Onextpuyeckuid TOK. Criia ¥ INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThI);

PaGota u momtHOCTH TOKA. 3akoH J[koyms-Jlenna;

1-e u 2-e mpasmiia Kupxroda 117151 pa3BeTBICHHBIX IIETICH;

Pedepar (Ppp)
Temsbl pedepaTos:

o E

o

9.

DNEKTpUYECKUE SABJICHUS B IPUPOJIE;

W cTOYHUKM TOKA Y TaIbBAHUYECKUE PJIEMEHTBHIL;

Teopuss MakcBenia u ee BIUSHUE HA pa3BUTUE (PUBHKH;

M30TponHbIE U aHU30TPOITHBIE TUAIEKTPUKHA. CETHETONIEKTPHKH;

[IpoBomHuKH. SIBI€HME BIEKTPOCTATUYECKOM HWHAYKUUHM. Pacnpenenenue
M30BITOYHOTO 3apsa B 3apsSKEHHOM MPOBOAHUKE. DKpaHbl. 3a3eMJICHUE,
OCHOBHBIE 3aKOHBI ITOCTOSTHHOT'O TOKAQ,;

Tokx mpoBoaumocTH B MeTtaiuiax. OCHOBBI KJIIACCUYECKOW JJIEKTPOHHOU TEOPUHU
AIEKTPONPOBOIUMOCTH METAJUIOB,;

3akon J[xoyns-Jlenna B auddepeHnnanbHOl U UHTETpaIbHOM Popmax. 3aKoH
Bunemana-®pania;

CBepX1poBOAUMOCTS;

10.2nexkTpuyeckuii TOK B Trazax. IJEKTPOIPOBOJAHOCTh ra3oB. MoHU3aIMsa MOJIEKyT

razoB. HecamocrosTenpHbId Ta30BBIM pas3psid. YJapHas HMOHM3aUUs TIa3oB.
CamoCTOSITENBHBIN ra30BbIi pa3psa U €ro TUIbl. ['a3opa3psaHas mia3ma.

Ipumep 3a0anus

s Texkymero koutpoJs TK4:
Tecr

Bonpoc Bapuanmur omeema

NHIyKUMOHHBIA TOK — TOK, | BPAILAETCS B DJIEKTPUUYECKOM I10JIE
BO3HUKAIOIIMI B 3aMKHYTOM | HAXOJIWUTCS B MATHUTHOM I10JIE
IOPOBOIAIIEM KOHTYpPEC, €CJIM | HaXOAUTCs B IEPEMESHHOM MAarHMTHOM I10J1€
KOHTYD: HaXOJAUTCS B DJICKTPUYECCKOM MOJIC

MarauTHBIM  ITOTOK qepes3 | onpeacadCTCsa TOKaMu, NCPECCKAOIMMHU MMOBEPXHOCTH
IMPOU3BOJILHO 3aMKHYTYIO | onpeacisiCTCA BHYTPCHHUMU KPYTOBBIMHA TOKaMH

MMOBEPXHOCTh: onpeacsICTCA BHCITHUMHU TOKaMU
paBeH HYJIO

Hampasnenue cuisl, IIpaBoOro BUHTA

JIEMCTBYIOIIEH HA TOK CO OypaBuMKa

CTOPOHBI MarHUTHOTO T1OJIS JI€BOU PYKH
HAaxXOJUTCA 110 IPABUILY: IIPaBOU PYKH




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus mo opopMIICHUIO OTYETa K Ta0OpaTOpHOU padoTe.

Otuer odopmusieTcss KaXIbIM CTYJECHTOM HMHIMBUIYaTbHO U  JOJDKEH
COJIEPKaTh:
HOMEp U Ha3BaHUE PalOTHI, LeJdb PAOOTHI, JATy BBINOJHEHUS, KPAaTKOE OMHCAHHE
TEOPUU H3Yy4aeMOro BOINPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3alHCH PE3yJbTAaTOB MPSIMBIX H3MEPEHHH M PAcCueTOB KOCBEHHBIX
U3MepeHui, opopMIIEHHBIE B BHUJIE TaOIHIBI, TPpadUKH MOIYYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCs), 3amUCh BBIYHMCICHUH, TPUBOASIIUX K OKOHYATEIHHOMY
pe3yNbTaTy, pacdyeT OMUOOK U3MEPEHH U OKOHYATEIbHBIN PE3yIbTaT ¢ YKa3aHHEM
OITUOKU U3MEPECHHUS, BEIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacuerax HEOOXOIMMO HMCIIONIb30BaTh eqUHUIIBI cucTeMbl CU.
K kaxmoit nabopaTopHOoi paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISl 3AIUTHI
nabopaTopHOi pabOTHI.
INpumep: JlaGoparopuas paGora OIIPEJEJEHUE T'OPM3OHTAJILHOM
COCTABJIIONIEM WHAYKIIMA MATHUTHOI'O TIOJS 3EMJIM U
I[TEPEBOJIHOI'O MHOXWTEJIAA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BONIPOCHI.

1. YUto Takoe MHAYKIHS MAarHUTHOTO ITOJIS?

2. Ilouemy MarHuTHas CTpeJIKa OTKIOHSETCS NpPH MPOIMYCKaHUU TOKAa Yepe3
KaTyIIKY?

3. ns dvero B Havane pabOThl HEOOXOJUMO YCTAHOBUTH KaTyIIKy TaHI€HC-
raJIbBAHOMETPA B IJIOCKOCTH MArHUTHOTO MEPUAHAHA 3eMIIH?

4. Kak HanpaBJIeHO MAarHUTHOE TI0JIE B LIEHTPE KPYTrOBOr0 MPOBOJAHUKA C TOKOM?

5. ITlouemy HampaBieHHWE OTKIOHEHUsS CTPEJIKM MEHSAETCS IIpU WU3MEHEHUHU
MOJIAPHOCTH TOKA KaTYyIIIKH?

Omnpoc no pasaenam (Ttemam):
1. TIlo xakoMy mpaBWUIy HAXOJIWTCS HANpaBJICHUWE BEKTOpa MHIYKIIMM MarHUTHOTO

noJia?
2. Cuna Amnepa. [To kakoMy npaBuiTy HAXOAUTCS HAMpaBlieHUE CUJIbl AMriepa’?

3. 3akon bwuo-Casapa-Jlamnaca. CBs3b HANPSXKEHHOCTH MArHUTHOTO TIOJS C
MAarHUTHOW MHIYKIHEH.

4. MarnutHslil noTok. Teopema ["aycca 1u1st MATHAUTHOTO TTOJIS;

5. Cuna Jlopenua. [To kakoMy nipaBuily HaXOJUTCS HanpaBjaeHue cuiibl JlopeHma?

6. 3akoH anmekTpoMarHuTHOU uHIyKiuu dapanies,

7. Camounnykuus. UHIyKTHUBHOCTS;

8. DHeprust MarHUTHOTO MOJIS,;

9. VYpaBHenus MakcBenna sl 3JIEKTPOMArHUTHOro mnoia (auddepeHiuanbHas u

WHTETpajbHbIC (OPMBI);
10. KonebartenbHblii KOHTYp. @opmyia TomcoHa.



Pedepat (Pdp)
Tewmsbr pedepaTos:

1.
2.

10.

Yckopurenu 3apsoKEHHBIX yacThll. MarnetpoH. Macc-CieKTpoCcKoIus;

3aKOH MOJHOr0 TOKa U ero npuMeHenue. Teopema ["aycca 1y1st MArHUTHOTO TTOJIA;
Tunel MarHeTWkoB: JAua- H mapa- MarHeTukd. COOTHOLIEHHE MEXIY
IOSIBJICHUSIMU JIMa- Y ITapa-MarHUTHBIX CBOMCTB BELIECTBA,

O®eppomardetusMm. Touka Kropu. MarautHeii rtuctepesuc. IIpumeHneHus
(eppOMarHeTHKOB,;

KBanroBas mpupoma  ¢geppomarHeTusma. MeXaHU3M  HaMarHUYMBAaHUSA
(deppomarHeTuka,

SIBiieHME DIEKTPOMArHUTHOM MHAYKUMU: 3.14.Cc. UHAYKUMH. IIpaBuimo JleHna.
OCHOBHO 3aKOH AJIEKTpOMarHuTHOW MHAYKIMH (3aKkoH Dapanesi-Jlenna.);
OneKkTpuyeckuii  KosiebaTenbHbld  KOHTYp. CBOOOAHBIE  KOJieOaHUsT B
AIEKTPUYECKOM KOHTYDE;

[lepeMEHHBIM DSIEKTPUYECKUN TOK. XapaKTEpUCTHKUM NIEPEMEH-HOTO TOKA.
MoniHOoCTh TOKA;

BonHoBoe ypaBHEHHE Il 3JEKTPOMArHUTHOW BOJHBL. OObEMHAas IJIOTHOCTH
DHEPIUH IEKTPOMArHuTHOTO nouist. [lotok sneprun. Bekrop [loliHTHHTrS,;

[ITkama >7E€KTPOMArHUTHBIX BOJH. PamMo4YacTOTHBIN M ONTHUYECKUM JHUANA30H
JJIIEKTPOMArHUTHBIX BOJIH.

Ipumep 3a0anus

s tekymero kourpoJs TKS:

TecT

Bonpoc Bapuanmur omeema

Yron Mexny IIOCKOCTMU
MPOITyCKaHUs JIByX | YBEIMUYHUTCS B 2 pas3a
MOJIIPU3aTOPOB  paBeH 45°.
Eciu yron ysenuuuth B 2
paza, TO HWHTCHCHBHOCTb
CBETa, NPOIIEALIEr0 4Yepes
o0a mossgpu3aTopa

YMEHbBIINTCS B 4 pasza
CTaHET PAaBHOM HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenuss usysa Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO JIO COTHIX)
TpPaHULly ABYX Cpel paBeH
45°,
60°,
OTHOCHUTEJIBHBIM IIOKa3aTellb
IIPEJIOMJIEHUS COCTABIISIET

Yroa TpeoMIICHUs -
npu 3TOM

[Ipu nepexone cBera u3 HalpaBJIeHUEe PACTIPOCTPAHCHUS
BaKyyMa (BO31yX) B KaKylo- | CKOPOCTb paclpOCTpaHEHHsI

00 ONTHYECKU JUTHHA BOJTHBI

Ipo3payuHyIo cpey (Bomy, gacToTa KojieOaHUM B CBETOBOM BOJIHE

CTEKJIO) OCTaeTCs
HEU3MEHHOM. . .




OTtuer no s1aboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJaOOpaTOpHOU pabdoTe.

Otuer odopmiseTcs KaXIbIM CTYIACHTOM HWHIWBHIYyAIbHO U JIOJDKCH
COJIEPKaTh:
HOMEpP W Ha3BaHWE Pa0OTHI, IENb PadOTHI, /1aTy BBITIOJIHCHHS, KPATKOE OIHMCAHUE
TEOpUH HW3Yy4aeMOTO BOIPOCA, OCHOBHBIC XapPAKTEPUCTUKH H3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUN M PACUETOB KOCBEHHBIX
U3MepeHuil, opopMJIeHHbIE B BUJE TaOIMIIbI, TpadUKH MOJYUYEHHBIX 3aBUCUMOCTEH
(ecnu  TpeOyrOTCSA), 3amUCh BBIYUCICHUM, MNPUBOASIIMX K OKOHYATEIHHOMY
pe3yibTaTy, pacyeT OIIMOOK U3MEPEHUM U OKOHYATEIbHBIM PE3yIbTaT C yKa3aHHUEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MILTUMETpoBoil Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxmoit nabopaTopHOi paboTe COAEPKUTCS TMEPEUCHb BOIPOCOB JJISl 3aAIUTHI
nabopaTopHOi pabOTHI.
IIpumep: Jlaboparopnas pabora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BOIIPOCHI.

1. Kakoii cBeT Ha3bIBAETCSI MIOCKOMOISIPU30BAHHBIM ?

2. B 4yeM cOCTOUT SIBJIEHHE TBOWHOTO JIyYEITPEIOMIICHUA?

3. Uro Takoe onTtuueckas och? Kakume IIIOCKOCTH B KPHUCTAUIE Ha3bIBAKOTCS
IJIaBHBIMU?

4. ChopmynupyiiTe 3aKOHBI TOJISIPU3AIUH.

5. Ykaxute crocoObl MOTyUeHUS MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgesam (Temam):

EcTecTBEHHBIN U NOJSIPU30BAHHBIN CBET;

3akoH Marmtoca. 3akoH bproctepa (hopmyibi);

HNuTtepdepenius, ycnoBue HUHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
HMudpakuus. YcnoBue 1MPpakImOHHBIX MAKCUMYMOB;

Jucnepcus u ee posiBiIeHUs,

TennoBoe U3IydyeHue.

AOCOIIOTHO YEpPHOE TEIIO.

3akon Credana-bonpinmana.

. 3akoH cMmenieHus: Buna.

10. ®oroaddexT. YpaBHeHue DitHIITEHHA sl BHENTHETO (hoTodPdekTa.

CoNOR~WODE

Pedepar (Pp)
Temsl pedepaTos:

1. Tlonocel paBHo#t tommuHbl. Kombiia Hetorona. Ilpumenenne narepdepeHium B
TEXHHUKE.
2. JlucniepcroHHBIN criekTp. [IpumMeHenne nucnepcun.
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[Tonsipu3anus cBeTa Npyu €ro OTpaKeHUH U MPEJTOMIICHHUU.

[lonmHoe (BHyTpeHHee) oOTpaxeHue cBera. lIpedenbHBI yroa MOJHOTO
orpaxkeHusi. CBETOBO/IBI.

Bpamenne t1uockocty nonsgpuzammu.  llomspumerpusa.  Ilpumenenue wu
UCIIOJIb30BaHUE MOJSPU3AINY B HAPOJHOM XO3sIHCTBE.

[Tpumenenue BHemnHero GoTodaPpdexTa B TEXHUKE.

Buytpennuit ¢otord ekt u ero npuMeHeHusl.

JlaBnenue cBera. KBaHTOBOE 00BSICHEHHE JIaBIICHUS CBETA.

dotoaddexT B momynpoBogHukax. Iddekt Jembepa.

.HOJIHpI/I?;aHH}I IIpu MPOXOKACHHUN CBCTA YCPC3 HCKOTOPBLIC KPHUCTAJIIIBI. 3aKoH

Mauroca.

Ipumep 3a0anus

s Texkymero kourpoJs TK6:

TurnoBble 3a1a4u 1711 KOHTPOJIBHOM pabOTHI.

buner 1

1.

3.

4.

HaliTu MarHuTHBIN NOTOK Yepe3 IIIONIA/lb MOMEPEYHOro0 CEYeHHs KaTymku (0e3
CEp/ICUHMKA), UMEIOIIEH Ha Ka)XXJIOM CAaHTUMETpE JJIMHBI n = § BUTKOB. Paguyc
cojeHouaa I = 2 cM, criia Toka B HeM | = 2A.

[Ty4gok Oeyioro cBeTa majgacT HOPMAJIbHO Ha CTEKJISHHYIO TUIACTUHKY, TOJIIIMHA
kotopoit d=0,4mkm. Ilokazarens mpemomienus crtekia N=1,5. Kakue minHbI
BOJIH, JIeKallie B npejenax Bupumoro cnekrpa (ot 4-10% mo 7-10% mm),
YCUJIMBAIOTCA B OTPAKEHHOM Iyuke? YacTuiia HaXxoUTCs B MOTEHLIHAIBHOUN sIMe
mprHO# | ¢ 6ECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOSIHWUH. Haiitu
BEPOSATHOCTh HAXOXICHUS YaCTHIIbI B nHTepBae /4 < x <I1/2.

HaiiT mNoJIHYy!0 3HEPryui0, MOMEHT HMITYJbCa 3JEKTPOHA U €ro BO3MOKHbBIC
NPOCKIMH B BO30YKICHHOM COCTOsiHUM 3d B aTOME BOJIOpO/IA.

Haiitu nedext macc, JHEPTUIo CBSI3U U YACIBHYIO SHEPTHUIO CBSI3U siApa a30Ta.

Buner 2

1.

JIBe KaTymkdu HaMOTaHbl Ha oOmMi cepaeyHuk. HallTu uX B3aUMHYIO
WHIYKTUBHOCTb, €CJIM MPU CKOPOCTH M3MEHEHHM CUJIbl TOKA B NEPBOM KaTyIIKE
dl/dt = 3A/c Bo BTOpOIi Katymike nHAYKTUBHOCTH HHAYIUpyeTcs DJC &2= 0,3B.
Beraucnuts paauycsl nepBbIX ITH 30H DpeHens i cityyas IJIOCKOM BOJIHBL.
Paccrosinue OT BOTHOBOM MOBEPXHOCTH JI0 TOYKH HaOmroAeHUs paBHO 1M. J[muHa
BOMHBI A=5-10"M. ®oToH ¢ sHeprueii 0,51 M>B B pe3ynsTaTe KOMITOHOBCKOTO
paccesHus oTKIoHMICA Ha yron 180° .Onpenenuts 10110 SHEPTUM B IIPOLEHTAX,
OCTAaBIIIYIOCS Y PacCcestHHOro (poToHa.

HaiiT mojHyr 3HEpPrui0 U MOMEHT HMMIYJIbCa 3JIEKTPOHA B BO30YXKIECHHOM
COCTOSIHMM 3p B aTOM€ BOAOPO/IA.

Haiitu »Hepruto W MJIMHY BOJIHBI (DOTOHA, HMCITYCKAaeMOIro IMpHU TMepexojie
AIIEKTPOHA B aTOME BOJIOPOJIa CO BTOPOT'O SIHEPTETUUECKOIO YPOBHS HA MEPBBIN.



buner 3

1. HanpspKeHHOCTh MAarHUTHOTO TOJIA B LIEHTPE KPYrOBOIO BHUTKA C MAarHUTHBIM
MOMEHTOM Pm=1,5 AM? pasua 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CHITy
TOKa B BUTKE.

2. CKOJbKO MITPUXOB Ha 1MM JUIMHBI UMeeT Tu(paKklMOHHAS PEUIeTKa, €CIIU 3eJIeHas
muaus pryta (A=5461A) B crekTpe mepBoro mopsaka HaGIIOAAETCS MO YIJIOM
0,33 paguan?

3. Yron paccesnus (ortoHa ¢ sHeprueii 1,2 MbB Ha cBoGogHOM 37ekTpoHEe 60°
Haiitu sHepruto paccesHHOTO (POTOHA U BIIEKTPOHA OTJAYH.

4. 3a xakoe BpeMs pacnagercs 1/4 HadyalbHOTrO KOJIMYECTBA SJIEp PaaAuOaKTUBHOIO
HYKJIMJA, €CJIY NIepUOo/I ImoJrypacmnaaa 24 yaca?

OTtuer no sadboparophoii padore (OJIP)

VYkazanus no opopMIIeHHIO OTYETa K JJaO0OpaTopHOil padoTe.

Otuer odopmisIeTCs KaXIbIM CTYJEHTOM HWHIUBUAYAIBHO U JOJDKEH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE palOThHI, LIeJIb padOThI, J1aTy BBIIOJHEHHS, KPATKOE OINHUCAHHE
TEOPUU HM3YYa€MOI'0 BOIPOCA, OCHOBHBIE XapPAKTEPUCTUKU HU3MEPUTEIbHBIX
NpuOOpPOB, 3alUCH PE3YJbTATOB MPAMBIX H3MEPEHUNW W PACYETOB KOCBEHHBIX
U3MepeHu, opOpMIICHHBIE B BHUJI€ TaOIUIbI, IrpadMKu MOJYYEHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyrOTCsA), 3alUCh BBIYUCICHUM, MPUBOASAIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacdyeT OIIMOOK M3MEPEHUN W OKOHYATENIbHBIA PE3yNIbTaT C YKa3aHUEM
OIIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku momkHBI OBITH BBITIOJIHEHBI Ha MIJLTUMETpoBou Oymare. [Ipu

pacdeTrax He0OXOAMMO UCIIOIB30BATh eAMHUIILI cucTeMbl CH.
K xaxmoii nabopatopHoii pabOTe COIEPKUTCA TEPEeUeHb BOIMPOCOB JJIS 3AIUTHI
nabopaTopHOi pabOTHI.
Ipumep: JlaGoparopHas pa6ora BHEIITHU ®OTODDDEKT
KounTposbHBIe BONPOCHI

1. Yro Takoe ¢poTon? Hanuimmre GpopMysibl €ro XapakTepUCTHK;

2. Jaiite hopMynupoBKYy BHEIIHEro ¢potorddexra;

3. Yro npoucxonut ¢ GOTOHOM, NAAAIOUIMM Ha TPaHUILy METaIla;

4. YTo npoMCXOIWUT C DJIEKTPOHOM B METaUIe IIOCJIE €ro B3auMOJEHUCTBUS C
dhoToHOM?

5. Yro HazpiBaeTcsa paboToit Beixoga? Uss 3TO XapakTeprcThKa?

6. [laitTe onpezenenue KpacHou rpanuiibl potodrddexra;

7. UTO Takoe TOK HaChIIIEeHUs?

8. 17151 4ero Hy»KHO 3alHparonee HaMpsKEeHHe?

Onpoc no pasaesnam (Temam)

1. Yro Takoe BoJiHBI Ae bpoitnsa?
2. Dddextr Komnrona. PaccessHublil (hOTOH M 2JIEKTPOH OTAaYN?
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TynuenbHbIN 2 PeKT;

Crpoenue atoMa BOAOPO1a. DHEPreTUUECKUE YPOBHU;
Bbo3onbl 1 ®epMUOHBI — YTO K HUM OTHOCHUTCS?
[Toctynats! bopa;

DneKTpoHHAs ¥ ABIPOYHAsk IPOBOJUMOCTH;

CBoiicTBa aTOMHOTO SI/Ipa;

[lepuon nonypacnana. YpaBHEHHs 0- U [3-pacnajios;
JedexT Macchl.

Pedepar (Pdp)
Temsbl pedepaTos:

W=
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O¢ddexT BaBunosa-YepeHkoBa 1 €ro npUMEHEHUE B SACPHON (pU3HKe;
K ucropun otkpertus 3¢ pexra Komnrona;

SBnenue ceepxnpoBoaumoctu u 3pdext Kymnepa;

Judpakuus peHTT€eHOBCKUX JIy4eil U €€ NMPUMEHEHHE B PEHTI€HOCTPYKTYPHOM
aHaJM3€ U PEHTTE€HOBCKOM CIIEKTPOCKOIINY;

["onorpadust — UCTOpUSL OTKPBITUA U €€ TPUMEHEHUE;

SInepHblil MAarHUTHBIN PE30HAHC U €r0 NPUMEHEHNE B TEXHUKE;
[IpoOnemsl s1epHOI SHEPTETUKN HA COBPEMEHHOM 3Talle;

ATOMHAas U siiepHas JHEPreTUKa CEro/IHs U 3aBTPa;

SnepHble peakuuu B HAyKE U TEXHHUKE;

[Tpo6GieMbl TEPMOSIIEPHOTO CUHTE3A.

IIpomexyrounas arrectauuss OMI1:
Bonpocs! k 3x3ameny (1 cemecTp)

HoOoo~NoOkwWNE

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

0.

Cucrema orcuerta. CKOpOCTb.

Y CKOpEHHE U €ro COCTaBIIAIOIINE.

YrnoBasi CKOpOCTh U YTIIOBOE YCKOPEHHE.

3akonsl HproTOHA.

Heunepunanbsueie cucteMbl oTcueTa. CUllbl UHEPIIUH.

3aKOH COXpAaHEHUS UMITYJIbCA.

PaGota cubl.

KoncepBartuBHbie cuibl. [loTeHIIManbHas sHeprus.

3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOU SHEPTHUHU.

Teopema L TeitHepa.

Kunernueckast sHeprusi Bpalaromerocs Tea.

OCHOBHOI 3aKOH JTUHAMUKH BPAIlATEIbHOTO JBUKEHHUSI.

3aKOH COXpAaHEHUSI MOMEHTA UMITYJIbCA.

YpaBHEHUE COCTOSHUS UICAUTHHOTO rasa.

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUU UICATBHBIX Ta30B.
3akoH MakcBeilia 0 pacupenesIeHHH 0 CKOPOCTSM TEMIOBOTO ABUKEHHS.
Cpeanee 4nucI0 CTOIKHOBEHUHN U CPENIHAS ITTMHA CBOOOTHOTO MpoOera MOJIeKyI.
BHyTpeHHss1 SHEPIUSl CUCTEMBL.



19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

PaboTa rasa npu ero pacumpeHuu.

[lepBoe Hauano TEPMOAMHAMUKHU U €r0 MPUMEHEHUE K U30IIPOIIECCaM.
TennoeMKoCTh HI€aJbHOTO Ta3a.

KpyroBoii npouecc (Iuki).

Hukn Kapho.

DneKTpUYeCKUid 3apsij. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.
BsaumopaeiictBue 3apsaaoB. 3akoH Kynona.

DnekTpuueckoe nose. Hanps»keHHOCTh Mosl.

DIIEKTPUYECKHUN TUTIOJIb.

[ToTok BekTOpa HampsixeHHOCTU. Teopema Octporpanackoro-I'aycca.
[ToTeHiman snexkTpudeckoro nois. Padora no nepemenieHuo 3apsja.
DNEKTPUYECKOE MOJIE B JUIIECKTPHKE.

[IpoBOIHUKH B 35IeKTpHUYeCKOM Iosie. EMkocTh. KoHaeHcaTopsl.
DHeprus MEKTPOCTATUYECKOTO MOJIS.

Dnektpudeckuil TOK. Criia v INIOTHOCTh TOKA.

3akoH OMa i1 OTHOPOJHOTO MPOBOJHUKA.

CTOpOHHME CHUJIBL.

3akoH OMa 11 HEOAHOPOAHOTO YYaCTKa LETH.

Pabota u MmoutHoCTh TOKa. 3akoH J>oyssa-Jlenna.

[IpaBuna Kupxroda ajis pa3BeTBICHHBIX IENEH.

Tunosble 3aJa4n

1.

MaxoBuK Bparmiaercsi ¢ yrioBoil ckopocthio 180 06/mMuH. C HEKOTOPOTrO MOMEHTA
BPEMEHHU OH Hadajl TOPMO3MTHCS C YIIOBBIM yCKOpeHHeM 3 pan/c?. Uepes kakoe
BpeMs OH octaHoBUTCA? Kakoe 4ncio 000poTOB OH MPH 3TOM COBEPIIIUT?

. Teno mMaccoit 4 Kr U3 COCTOSIHHUS ITOKOS HA4YWHAET CKOJIB3UTH 110 HAKJIOHHOH

IJIOCKOCTH BBICOTOM 0.5 M M WIMHOM | M M MPOXOJUT K OCHOBAHUIO HAKIIOHHOU
IJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. HaliTu ko3 puLieHT TpeHus Tena o MiIoCKOCTb
Y KOJIMYECTBO TEIIOTHI, MOJYUYEHHOUN NpU TPEHUU

. B 6annone naxoaurcs ra3 npu temiepatype 17 °C. Bo CKOJIbKO pa3 yMEHbBIIUTCS

naBieHue rasza, eciu 40% ero BwIiaeT U3 OasloOHa, a TeMIlepaTypa MOHU3UTCS Ha
10 °C?

. B 3akpbITOM cocyne oobemom 25 1 Haxomutcesa 60 r kuciopona u 300 r aprona .

Hasnenne cmecu 0,5 MIla. Haiitu TeMnepatypy v MOJISIPHYIO MacCy U MJIOTHOCTb
CMECH.

. JIByXaTOMHBII ra3 B KOJMYECTBE 2 MOJIb HATPEBAIOT MPH IMOCTOSTHHOM O0BEME /10

temriepatypbl 289 K. ompenenuTs KOJMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIMMO
COOOMINTH ra3zy, YTOOBI YBEITUYHTH €TO JIaBJICHHUE B 3 pasa.

. JIByxaToMHOMY Ta3y cooOmeHo KoiumdyectBo Teminorel 2,093 x/[x. ['a3

pacummpsiercst uzobapuyecku. Haiitu paboTy pacumpenus raza

.I[Ba OAMHAKOBBIX 3apsKCHHBIX IOapHKa, pacIlOJOKCHHBIC Ha pPacCTOAHHUH

r =0,2 M, B3aumoaencTBytoT ¢ cwioi 1 MkH. JIo kakoro moreHnuana 3apsHKeHBI
IApUKH, eciii uX auametrpel D = 1 cM?

. Kongencatop emkocteio 4 Mx® 3apsiken o Hanpsbkenus 10 B. Kakoit 3apsin



Oyzaet Ha oOKJIaJKaxX 3TOr0 KOHJAEHCATOPa, €CJIM K HEMY MapajlieNbHO NOIKIIOYUTh
JIPYrol KOHAEHCATOp €MKOCThIo 6 MK®D, 3apsskeHHbIl A0 Hanpsbkenus 20 B ?
CoenuHeHbl 00KJIAIKA KOHACHCATOPOB, UMEIOIINE OTHOMMEHHBIE 3apsiIbl.

9. BonbT™meTp, moakIOdeHHbIH K UCcTOYHUKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conpotuBieHueM r =500 Owm, mnokaseiBaeT 118 B. Haiitu BHyTpeHHEE
COIPOTHBIICHUE BOJIBTMETPA.

10. Akkymynsitop ¢ BHyTpeHHUM comnpoTtusierueM r = 0,08 Om mpu toke I1 = 4 A

OTJAET BO BHELIHIOW L1eTb MOIHOCTh P1 = 8 BT1. Kakyro MoiHOCTh OTHAaeT OH BO
BHEIIIHIOKO I1eTb MpHu Toke [ = 6 A?

IIpomexyrounas arrecranuss OM2:
Bonpocsl k 3k3amMeny (2 cemecTp)

MarnutHoe nosie. BeKTop WHIYKIIMH MarHUTHOTO TIOJISI.

Cunbl AMmriepa.

3akoH buo-Caapa-Jlamtaca. HanpsokeHHOCTP MAarHUTHOTO MOJIS.

3aKOH MOJIHOTO TOKA AJII MArHUTHOTO TOJISl B BAKyyMe.

Marunutssii moTok. Teopema ['aycca s MAarHUTHOTO TOJIA.

Cuna Jlopenna.

SBnenne Xomna.

SIBneHuE ANIEKTPOMArHUTHOW UHTYKIIUU.

Camounnykius. MHIYKTHUBHOCTD.

0. DHeprust MAarHUTHOTO TIOJISI.

1. MarHutHble MOMEHTBI aTOMOB.

2. MarnuTHoe 1oJie B BEIIECTBE.

13. HamnpsbkeHHOCTH MarHUTHOTO TOJISL. OTHOCHUTENbHAS MarHuTHas
MIPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBeiia AJid 3J€KTPOMarHUTHOTO MOJISL.

15. KonebaTenbHBIN KOHTYP.

16. CBobOomHbIC HE3aTyXaroMue KOJcOaHus.

17. CBoOojHbIE 3aTyXxaroliure KojaeoaHusl.

18. BoaHOBBIE MPOLIECCHI.

19. DnekTpoMarHUTHBIE BOJHBI.

20. DuHeprust >IEKTPOMArHUTHBIX BOJIH.

21. CBeTOBbIC BOJIHBI.

22. Wntepdepenins CBETOBBIX BOJH. KOTEpEHTHOCTH U €€ OCYIIECTBICHHE.

23. Jludpaxmus ceera. [punmun [oirenca-dpenens. Meron 300 Openens.

24. Jludpakims Ha KPYTIOM OTBEPCTUH U JIUCKE.

25. dotoaddexr.

26. Macca u umnyiasc ¢poToHa. J[BoiicTBEHHas: MpUpOa CBETA.

27. JlBolicTBeHHas KOPIYCKYJISIPHO-BOJHOBAs MPUPOAa MUKPOOOHEKTOB.

28. BeposTHOCTHBIN CMBICT BOJIH Jie bpoitns.

29. CooTHoOIIIEHHE HEOTIPEeIeICHHOCTEH.

30. VYpasuenue lllpenunrepa.

31. TynHenbHbIN 2 PEKT.

RPN AWM R



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

ATtoM BOJIOpOAA.

MexaHn4yecKuii 1 MarHUTHBIM MOMEHTBI 3JICKTPOHA B aTOME.
[TpuHIUTT TOKIECTBEHHOCTH MUKPOYACTHIl. BO3OHBI ¥ ()ePMHUOHEI.
[TonsaTHE 0 KBAaHTOBBIX cTaTUCTUKAX bo3e-DiiHiTeiina 1 ®epmu-Jlupaka.
DNEeKTPOHHO-JLIPOYHOMN TIEPEXO/I.

OcHOBHBIE CBOMCTBA U CTPOCHUE SIIpa.

DHeprus CBs3M sep.

SlnepHblie CUIIBI.

S nepneie peakuuu. Llenmnon nmpouecc neneHus aaep.
TepMosiiepHbIE peaKIIUu.

PannoakTUBHOCTE.

Tunosble 3aJa4u K IK3aAMCHY

1.

9.

10

MarHuTHbId TOTOK 4Ye€pe3 3aMKHYThIM NPOBOMHHMK compotusieHueMm 0,5 Om
paBHOMepHO yBenmumwiics ¢ 4 BO mo 12 B6. Kakoit 3apsa mpomien uepes
IIONEPEYHOE CEUEHHE ITPOBOIHNKA?

. OnekTpoH ¢ sHeprueil 300 3B nBkeTCS NMEPNEHIUKYISPHO JIMHUSIM WHIYKIIUU

MarHuTHOTO TOJIA ¢ HanpsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuiy JlopeHiia,
CKOPOCTh U PaJiiyC TPACKTOPHH JICKTPOHA.

. [ImockoBeimykiasg guH3a ¢ R =4 M BBIMYKJIOM CTOPOHOM JIEKUT Ha CTEKISTHHOU

IIJTaCTHHC. OHpGI[GJ'II/ITB MJIMHY BOJIHBI ITaJarOIMCro CBCTA, CCIHM pPaAUyC IIATOIO
CBCTJIOT'O KOJIbLId B OTPAXCHHOM CBCTC PABCH 3 MM.

. Onpenenuth pannyc nsatol 30H6I OpeHens, eclin paanyc BTOPOW 30HBI PpeHens

JUISL IIJIOCKOTO BOJTHOBOTO ()POHTA 2 MM.

. DHepreTudecKas CBETUMOCTh 4epHoro Teia Re = 10 kB1/M? . onpenenurs auuHy

BOJIHBI, COOTBCTCTBYIOIIYIO MaKCUMyMy CHGKTpaHBHOﬁ IINIOTHOCTHU
3H€pF€THq€CKOﬁ CBCTHUMOCTH 3TOI'0O TECJ1a.

. Kaxoe xomuuectso sHeprum ¢ 1 cM? moBepxHOCTH 3a 1 ¢ M3IydaeT YepHOE TEIO,

€CJIM U3BECTHO, YTO MAKCUMaJIbHasl CIEKTPaJbHAas IJIOTHOCTh €r0 YHEPTETHUECKOMN
CBETHUMOCTH MPUXOJUTCA HA ITTMHY BOIHBI 484 HM?

. Kanuii ocemaercst cBetoMm ¢ JaiauHoM BoJjiHbl 400 HM. OmnpenenuTs HauMEHbIIIEe

3aJIEp)KUBAIOIICE HAIMPSDKCHUE, MPU KOTOpoM (OTOTOK mpekparnaetcsa. Pabdora
BbIX0oda 2.2 3B.

. Kpacnas rpanuma ¢oroaddexra A, = 500 aum. Onpenenuts : 1) paboTy BbIXoaa

AIIEKTPOHOB M3 JTOr0 MeTaia; 2) MaKCUMaJIbHYK CKOPOCTb JJIEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

HaiiTu »sHepruto W JIMHY BOJHBI (OTOHA, HCIYCKAEMOrOo NpH Mepexoie

AJIEKTPOHA B aTOME BOJAOPO/Ia C BTOPOI0 SHEPTETUYECKOI0 YPOBHSI Ha MEPBbIH.

. 3a kakoe BpeMms pacnajerca 1/4 HayalbHOTrO KOJWYECTBA SJEP PaauO0aKTUBHOIO
HYKJIMJA, €CJIY NIepUOJI orypacnaaa 24 yaca?
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