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1. HeJib, 320241 H DAAHNPYEMbIE PE3YALTATLI 00y eHHS 110 AUCLHIIHHE

Llenbio  ocsoenust  aucuuniimuel  «®usukay  ABASETCS  CO3NAHHE y
06y4aloMXCs OCHOB IOCTATOYHO LIMPOKOH TEOPETHUYECKO MOArOTOBKM B 06JacTH
¢usuku, nosponsiowIeli OPUEHTHPOBATLCS B MOTOKE HAYYHOH M TEXHHYECKOH
Hupopmaunu U obecreunBalouieii MM BO3MOXKHOCTb MCMOJIB30BAHHS HOBBIX
(U3HUCCKHX NPUHLMIIOB B TEX 06NACTAX, B KOTOPbIX OHH CMELHANH3HPYIOTCA.

3ajayamMH  JIMCUMMIMHBI  SBNSIOTCA: W3YYEHHE OCHOBHBIX (DH3HYECKHX
ABJNICHUIA;

OBJIAICHHE QYHAAMEHTANLHLIMHU TIOHSTHAMH, 3aKOHAMU U TEOPUAMH (DU3HKH,
a TaKXXe METOAaMH (PH3HYECKOrO HCCAEN0BAHM;

OBNTANICHUE TMPUEMaMH W METOAAMM PDELUCHHA KOHKPETHBIX 3aiad U3
pasnuuHbIX obnactel Gpusuky;

(l)OpMHpOBaHHe HaBBIKOB IPOBEICHHA ¢1H3P{'—[8CK01‘0 3KCNEPHUMEHTA, YMEHHA

BbIIENUTL KOHKpEeTHOE du3Mueckoe colepikaHne B MPUKIANHBIX 3anayax Oynyiue
NesaTeNbHOCTH

KoMmrneTeHuun 1 MHAMKATOPBL, HOpMUpPYEMBIE Y 00YHAIOLIUXCS:
Kon 1 HaumeHoBaHue KOMMOCTCHUHMH

OIIK-3 — Cnoco6eH npumeHsTs
COOTBETCTBYIOWHH PHU3HKO-
MaTeMaTHYECKHIl annapar, MeTob!
aHaNK3a H MOJCJIUpOBAHMA,
TEOpPETHYECKOrO U
JKCNEPHUMEHTANTBHOIO MCCIEA0BaAHUA

NpU peLIEHHH NPO(ECCHOHANBHBIX
3anay

Kon v HanmeHOBaHHE HHAHUKAaTopa

OI1K-3.2 — JleMOHCTpHPYET 3HAHHUS MONOMKEHHIA,
3aKOHOB M METOJIOB €CTECTBEHHBIX Hayk

2. MecTo aucuunauHbl B crpyktype OIT
IMpeawecrsyrowme aucunnauuel (Moxyau), npaktuku, HUP, ap. mer
IMocnenytowme aucumnnuusl (Moaynu), npaktuku, HUP, ap. 'HA

3. CTpyKTypa 1 copepxanHe JHCUHILTHHBI
3.1. CTpykTypa AMCUMNIHHDI

Jis ounol hopmbl 06yuenus

Bua y4ebHoit paGorni Beero | Beero Cemectpbl
3E 4acon 1 2
OBLUAA TPYJOEMKOCTb AUCLIMITIIUHDI 12 432 252 180

KOHTAKTHAS PAGOTA*
AYJIUTOPHAS PAGOTA

- 210 106 104
4,82 174 84 90

Jlekunu 1,94 70 34 36
[MpakTuyeckue (cemunapciue) 3anstus 1,94 70 34 36
Jla6oparopiiie paGoTni 0,94 34 16 18

CAMOCTOSATEILHASI PAGOTA OBYUAIOLEFOCSI | 7.18 | 258 168 90




[MpopaboTka yuyedHOro marepuana 5,18 186 132 54
KypcoBo# npoekT - - - .
KypcoBas pabora - - - -
[TonroroBka K MpOMEXYTOYHOM aTTECTalMH 2 72 36 36
[IpoMexyTouHas aTTecTauus: 3 c

3.2. Copepkanue OUCUMIUIMHBI, CTPYKTYPHPOBAaHHOE M0 pa3fenam M

BHIAM 3aHATHH

Paznensi Pacnpenenenue ®opmel v | MHAEKCH HHAMKATOPOB
JUCUHMAHHDI & TPYAOEMKOCTH BHIL hopMHUpyembIX
t‘é no BUAaM yuyebHoi paboTsl KOHTpOnA KOMMETEeHLUMIt
o ] (o] : [t}
2 =| & §| &
m O : -
85| | B | 8
Paspen 1: 66 10 6 10 40 TK1 OIK-3.2-3
dusnueckue OIK-3.2-Y
OCHOBBI OrK-32-B
KJIACCHYECKOMH 1
PeNSATUBUCTCKOMH
MEXaHHKH
Pazpen 2: 64 10 4 10 40 TK2 811_'[1]%;223
MonekynapHas Gl
¢u3ika n Qrlje=5:2:B
TepMOJIMHAMHKA.
Pasnen 3: 86 14 6 14 52 TK3 OIK-3.2-3
DNEeKTPHYECTBO 83&3%%
DK3aMeH 36 36 OM1 82&; 223
OIK-3.2-B
Hroro 3a 252 34 16 34 168
| cemecTp
Pasnen 4: 50 12 8 12 18 TK4 8121:2'; 53
MarueTusm ONK-32-B
Pasnen 5: 48 12 6 12 18 TK5 8};‘&;223
OnTHka. OMK-3.2-B
Pasnen 6: 46 | 12 | 4 | 12 | 18 TKG6 e
3RCMCHTBI 0“'(-3‘2-8
KBAHTOBOH (YU3UKH.
OcHOBbI ATOMHO U
ANEPHON HHIUKH. ——
Ox3ameH 36 36 OM2 81[11}[;;13-3
Ol1K-3.2-B
Hroro 3a 180 36 18 36 90
2 ceMecTp
UTOTr O 432 70 34 70 258




3.3. Coaep:kaHne AHCUHHIIHHDBI

Paznen 1. Pusnueckue OCHOBLI KJIACCHYECCKON U PENSITUBUCTCKON MEXaHUKH®

[peamer ¢usuku. PUsHueckne OCHOBbI kaccuyeckod MexaHuku. Kunemaruka
matepuanbHo  Touku. Cucrema otcuera. CKOpoCTb. YCKOpeHHWE H  ero
cocrapasiiowne. JIpuxenne tena, OpOWIEHHOrO MOA YrjloM K rOpPU30HTY. YrioBas
CKOpPOCTb M yrioBoe yckopeHue. JluHamuka MatepuanbHOW TO4YkH. [lepBelit 3akon
Hurotona. Macca u cunbl. Bropoit 3akon Helorona. Tpetuit 3axon HeioToHa. 3akon
JNBHXCHHUs LIGHTpa HHepuuu cuctembl. HennepuuanpHbie cucreMbl orcuera. CHIbl
uHepuuu. Pabora u sHeprus. 3akoHbl coxpaHeHHs.. OCHOBHbIE MPEACTABIEHHS O
3aKOHaX COXpaHeHHsA. 3aKOH COXpaHeHHMs umnysnsca. Pabora u  3Heprus.
Korncepsatupubie cuiibl. 3aKOH COXPaHEHHs MONHOH MeXaHWYeCKOM 3Hepruu. Yaap
abconoTHO ynpyrux Ten. Yaap abcomoTHO Heynpyrux Tei. JUccHnauus SHepruu.
JlMHamKKa BpalaTenbHOro JBHXkeHHs. MomeHT uHepuuu. Teopema IllTeiinepa.
Kuneruueckas sueprus BpauieHus tena. MoMeHT cuibl. Pabota no BpaiieHHio Tena.
OcHOBHOW 3aKOH JMHAMMKM BpALIATENbHOrO [IBHXEHWS Tena. OnpeneneHue
MOMEHTa MMIyJjibca. 3aKOH COXpaHEHHUsl MOMEHTa MMIynbca. [IpuMeHenne 3aKoHOB
AVHAaMHUKH TBEPAOro Teja. DJIEMEHTbl MEXaHUKH KHAKOCTEH u ra3os. JlaBneHue B
KHIKOCTH M rase. YpaBHEHHE HEpa3pbIBHOCTH. YpaBHeHue BepHymau. BsskocTs.
JlaMHWHapHBIH M TypOYNEHTHBIH PEXMMBI TEYEHHs NKMAKOCTEH. JIBUKEHHE Ten B
KHMAKOCTSX U rasax. OCHOBBI PENATHBUCTCKOW MEXaHHKH. DJIEMEHTHI CrelHaIbHOM
TEOpUH OTHOCUTENBEHOCTH. [IpeoOpasosanus [anunes. MexaHWYECKHH MPHHIMAI
OTHOCHTENbHOCTH.  [locTynaTel  CneuManbHOM  TEOPHM  OTHOCHMTENBHOCTH.
OTHOCHTENBHOCTD OIHOBPEMEHHOCTH. IIpeo6pazoBanus JlopeHua.
OnHoBpeMEHHOCTE COOBITHH B pasHbIX CHCTEMax oTcyera. J[IMHA Ten B pa3HBIX
cucTemax orcyera (CokpawleHue AMMHBI). JITUTeNBHOCTh COOBLITHH B pPa3HbIX
CHCTEMax oTcuyeTa (3aMeVIeHHE BpPEMEHH). PensTUBUCTCKHI 3aKOH CIIOXEHHUS
ckopoctei. MuTepan Mexay COOBITHAMH. PENSTHBHCTCKOE BbIpaXKEHHE I

umnyabca. OCHOBHOM 3aKOH PENSTHBUCTCKON JMHAMMKH. 3aKOH B3aMMOCBS3H MAaCChl
U SHEPrHHu.

PA3JTEJ] 2. MonekyJisipHas hu3uKa U TEPMOJAMHAMMKA

OcHoBbl MONEKYNAPHOH (PU3MKH M TEPMOAHHAMHKH. OCHOBBI MOJIEKYSAPHOH
Gusuku. CraTHCTHueCKME W TEPMOAMHAMHYECKMH METOmbl HCCNENOBAHHS.
[TapameTpbl COCTOSIHMS BelECTBA. YPaBHEHHE COCTOSHMS HIEANbHOTO rasa.
OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKOI TEOPHH HAEaNbHBIX ra30B. 3aKOH
Makcsenna o pacnpemeneHud 1o CKOpPOCTSIM  TEIJIOBOrO  JIBUXEHHA.
Bapomerpuueckas Gopmyna. Pacnpepenenne Bonbumana. Cpennee  4uClO
CTOJIKHOBEHHH M cpeaHsis JjIMHA CBOOOMHOrO npoGena Monekyn. SIBneHus nepeHoca
B rasax. PeanbHpie ra3pl. YpasHenue Bau-nep-Baansca. M3oTrepMbl peasibHbIX rasoB
W WX CpaBHEHHs ¢ TeopeTHUeCKUMH. OCHOBDI TepMOAMHAMHKH. BHYTpEHHAS SHEPIHA
chcTeMel. Tennora u paGora. PaGota rasa mpu ero pacumpenu. [lepsoe Hayano
TCPMOIMHAMUKM W €ro NMpUMEHEHHe K M3omponeccaM. TemnoeMKOCTh HeallbHOro



raza. Kpyrosoii npouece (uuiar). OGparimbie u 1coGparumbic npotecent. Linkn
Kapuo. durponus. Bropoe nauano repMoaHIaMHIKH,

PA3JEJL 3. DunekrpuuecTno

ONEKTPOCTATHKA. DNEKTPUUCCKOE NOJIC B BaKyyme. DJICKTPHUCCKHM 3apsil.
3aKOH  CONpaHECHUsl NEKTpHUCCKOro 3apsiaa. Bzaumoxeiictsue 3apsanoB. 3akoH
Kynoua. Onekrpuucckoe nose. Hanpsokenuocts nosist. DACKTPUUCCKHIA AMMONb.
[MoTeHwan asnexktpuueckoro nojs. [lorox Bekropa wanpshkeHHOCTH. Teopema
Ocrtporpanckoro-Iaycca. TlpuMepnl BbIMHCICHHST DJICKTPOCTATHUECKHX MOJeH C
nomouwLlo  TeopeMsl  Octporpanckoro-I'aycca. JAUdJIeKTpUKH W MPOBOAHHMKH B
INEKTPHUECKOM none. Buabl noasipuzauuu AUINEKTPUKOB. DJIEKTPUUYECKOE M0Jie B
auwanexrpukax. [Monspuzosannocts ausnektpuka. Teopema Octporpanckoro-Iaycca
NS INEKTPOCTATHUECKOTO MOJIs B AUNEKTPUKE. YCIOBHS Ha rpaHULE pasjena AByX
nuanektTpuyeckux cpeln. CerneroanekTpuku. [IpoOBOAHHKH B 3JIEKTPOCTATHYECKOM
none. ONEKTPOEMKOCTb YeNWHEeHHOro mnpoBoaHuka. KouaeHcaTopsl. JOHeprus
3NEKTPOCTATHYECKOrO MoJs. [TOCTOAHHbBIN NEKTPHUECKH I TOK. 3aKOHBI MOCTOSHHOrO
TOKa. DnekTpuyeckuit Tok. Cusia W NJIOTHOCTL TOKa. 3akoH Oma 1isi OMHOPOOHOro
nposoanuka. CropoHHue cunbl. 3akoH Oma 1J1s HEOQHOPOAHOrO yyacTKa UEMH.
Pabora wu m™owHocTe Toka. 3akon Jxoyns-Jlenua. Knaccuueckas Teopus
3NIEKTPONPOBOAHOCTH MeTasoB. [1paBuna Kupxroda ns pasBerBiaeHHbIX LENEH.

PA3JIEJ] 4. Maruetusm

OnekTpomMar{eTusmM. MarHuTHOe nojie B Bakyyme. MarHutHoe none. BekTtop
MHIYKUMKW MardHuTHoro nons. Cunel Amnepa. 3axkon Buo-Casapa-Jlamnaca.
Hanps»xeHHOCTE MarHMTHOro nojsi. 3akOH MOJHOrO TOKA JUJIS MAarHUTHOrO MOJIS B
Bakyyme. MaruutHbld norok. Teopema ['aycca nns MarhuutHoro nonas. Cuna
Jlopexua. [IpyHUMN NEACTBHSA LMKAMYECKMX YCKODHUTENEH 3apsiKeHHBIX 4YaCTHLL.
SBnenue Xonna. SIBneHue INEKTPOMArHUTHOM HMHAYKUMH. CaMOHHIAYKLHS.
MHnykTHBHOCTE. DHEprusi MarHMUTHOrO Mojsi. MarHuTHOE MOJe B BELIECTBE.
MaruuTHbIE MOMEHTbl aTOMOB. MarHuTHoe mnojie B BeulecTBEe. HanpsikeHHOCTB
MardHMTHOro mnoJigs. OTHOCHUTENbHAst MarHWTHas NPOHULAEMOCTh. JlHaMarHeTHKH.
[Tapamarsetuku. @cppomarserviu. [lonsTHe o npupone ¢deppomMardeTHsma.
Auntudeppomaruetuicu. Ssneuue ceepxnpopoaumoct. OCHOBBI TeopuH Makcenna
JUIs 2JIEKTPOMArHUuTHOro nosis. Bropoe ypasnenue Makcenna. Tok cMelleHHS.
[Tonuas cucrema ypaBHenud Makcsenna Ans  NEKTPOMATHHUTHOrO  MOJA.
OTHOCHTENBLHOCTD INEKTPUUECKOH H MarHHTHO COCTABJSIOLLUHX
anekrtpomaryuTHoro nons. IloneGanus u  Bonubl. KoneGarensubiii  koHTYP.
Cpoboanpiec Hesaryxaowme koaebauus. Cpoboatbie 3aryxaiowue KoneGaHus.

Bonuosnie [npoucccol. 3JICI(TDOME]FI1HTII[)IC BOJIILL, Ducpnm INEKTPOMArHHTHBIX
BOJIH.



PA3JEJL 5. OnTHKa

Bonunosas ontuka. Cserosble BoAHbl. HMHTEepdepeHUHs CBETOBBIX BOJIH.
KorepentHocTsb 1 ee ocyuectsiedne. Crocobel Habnoaenus nutepdepeHumun cpera.
Hekoropsle npumepbl npumeHeHus uuTepdepeHuud csera. [Judpakuus ceera.
Mpuuuun [olirenca-®penens. Mertox 3o @penens. Judpakuus Ha kpyriom
OTBEpCTHH M aucke. EcrtecTBeHHblit W noaspusoBaHHeld cBer. [lonspu3auus npu
OTpaXEHHWH W npenomieHuu. JIBoiiHoe nyyenpenomienue. Bsaumoneicraue
INEKTPOMAarHUTHBIX BOJH C BewecTBOM. Jlucnepcus cBeTa. DNEKTPOHHAs TeOopHUs
aucnepcuu csera. [lornoweHue 1 paccesHue CBeTa.

PA3JIEJI 6. OnemenThl kBaHTOBOH dhH3uKU. OCHOBEI aTOMHOMN U SiEepHOM

£[1H3H KH

OcHoBbl kBaHTOBOH Gu3nku. TennoBoe M3TyyeHHE U €ro XapaKTEPHCTHKH.
3akoH Kupxroda. A6comoTHO uepHOe Teno. 3aKOHBI TEMJIOBOIO H3Ny4YEHHS
abcomoTHo yepHoro tena. Poroaddexr. Macca u umMnynbe GortoHa. JlBoiicTBeHHas
npupona csera. JIBoOHCTBEHHAs KOPMYCKYJISPHO-BOJIHOBAs NPUPOa MUKPOOOBEKTOB.
BeposiTHocTHRIH cMbict BonH ae Bpoins. Bonnosas ¢yuxuus CooTHOLIEHHE
HeonpeneneHHocted. VYpasuenue Ilpenunrepa. TyHuensHbli 3ddekT. AToMm
Boaopona. CrioHTaHHOE W BEIHYXAEHHOE H3nyueHne. ONTHYecKoe YCHIICHHE B Cpele
C MHBEPCHOW 3acesieHHOCThbI0. Jlaszepel. MexaHW4eCKMH W MArHUTHBIH MOMEHTEI
JIEKTpOHa B artome. [IpMHUMN TOXAECTBEHHOCTH MMKpPOYacTUll. bBO30HB |
¢epmuoHbl. [loHATHE O KBAaHTOBBIX CTaTHCTMKaX bBose-DitHwTelina u Depmu-
Hupaka. 3ouHas Teopus TBepAbIX Ted. OCHOBBl 30HHOHW TeopuM. MeTanmsl,
JM3JIEKTPUKH, TMOMYNPOBOAHUKH C TOYKH 3pEHMSt 30HHOW Teopuu. CoOCTBEHHas
MPOBOAMMOCTD MMOJIyTPOBOAHUKOB. [IpuMecHas NPOBOAUMOCTh MONYNPOBOAHHKOB N-
tvna. [lpumecHas MNpPOBOAMMOCTE  MOJYNPOBOJHHKOB p-THMA. DNEKTPOHHO-
IBIPOYHOH mepexoA. ATOMHOE SAPO U dJIeMEHTapHbIe YyacTHlbl. OCHOBHBIE CBOHCTBA
H CTpOCHME siipa. DHEprust CBsA3M sanep. SnepHsie cuisl. SlnepHble peakuuu. Lenuoi

npouecc aenenus saep. TepmosnepHblie peakuuu. PannoakTuBHOCTb. DNeMeHTapHble
YACTULIBI

3.4. TemaTHyecKHii MIAH NPAKTHYCCKHX 3AHATHIT

Pewenue 3amay no pasgeny | «®u3uueckue OCHOBBI KNACCHYECKOH M
PCAATUBHUCTCKOH MexaHuku»: OCHOBLI KHHEMATHKH. J(MHAMHKA MATEpPHANLHOI
TOYKH M MOCTYNaTeILHOrO ABHMEHHUs TBepaoro tena. PaGora w sueprus. 3aKoHb
coxpaneHus. Mexanuka Tsepaoro Tena. OCHOBbLI PENSATHBHCTCKON MENAHHKH.
DNIEMEHTDBI MEXaHHUKH KUAKOCTH.

Pewenue 3anau no pasueny 2: «Monexynapuas ¢u3nka U TEpMOAHHAMHKAN:
Monekynspio - kuHernuecKas TEOpHs HAEANbILIX razoB. OCHOBbI TEPMOAHHAMHKH.
Tennossie Mawmub, Lukn Kapuo.

Pewenue 3amau no paspeny 3: «Anexrpuucctsor: 3akon Kynona.



Hanps>keHHOCTL 1 NOTCHIHAN dNieKTpocTaTHieckoro nons. Juanekrpuku. Teopema
[aycca Uit DICKTPOCTATHYUCCKOTO 10J1sl B BaKyyMe U B AMdsieKTpUKe. [[pOBOIHHKH B
SNCKTPOCTATHUCCKOM  nofie.  DUCprus anekTpoctatHueckoro noss. [locTosHHBIH
HNCKTPHUECKHTT TOK. DNEKTPOABHXKYIIAS CHIIA W HANpsDKEHHE, 3aKOHB! MOCTOSAHHOrO
Toka. [Mpasuna Kupxroga.

Pewenne 3anau no pasaeny 4: «Marnerusm»: MaruuTHoe nosie. 3aKOHb
SNCKTPOMATHCTH3MA.  DNEKTPOMarHuTHasi  MHAYKUWs. MarHuTHple — CBOHCTBA
sewectsa.  OcuoBbl  Teopud  Makesenna  Ans 3JIEKTPOMAarHUTHOro  MoJis.
ONEKTPOMArHHTHbIC BOJHBI.

Pewenne 3anau no paspeny S «Onrtuka»: ¥YpaBHeHHE TapMOHHYECKHX
koneGaunii. Murepdepenuus. Judpakuus. 3akoHbl nonspusauuu. Jlucnepcus.

Pewenne 3anay no paspeny 6 «DaeMeHTbl KBaHTOBOH (u3ukH. OCHOBBI
aTOMHOIi 1t snepHoii Gpusukuy»: Kpantosas npupozaa usnyueHus. GoToNeKTpHUECKHHA
sdpdext. Oddexr Komnrona. CseroBoe nasnenue. Teopus aroma BOAOpOJA.
DneMeHTbl KBAHTOBOH MexaHWkH. YpaBHeHue LlpenuHrepa W €ro mNpUIIOKEHHS.
OnemeHTbl (U3UKH aTOMOB H MOJEKYJ. ATOMHOE AApO. 3aKOHbl PaAHOAKTHBHOrO
pacnana.

3.5. TemaTu4eckiii niad nadopaTopueix pador

Pasznen 1 «DU3HUYECKHE OCHOBBI KINACCHUCCKON M PEJIATHBUCTCKOM MEXaHHKH):
Usmepenue nHHEHHbIX BenuuuH; Maiuna Ateyna; OnpejeneHue CpefHEeH CHIb
COMpOTHBIEHHS FPyHTa NpH 3abuBaHuu cBau; Onpe/eneHne MOMEHTa HHEPUHHU Teaa
H nposepka Teopembl LlTelinepa; Onpeneneiie MOMEHTa HHEPLUH POTOPA H CHIJIBI
TPEHHSA B OMNOPE.

Pasmen 2 «MonekynspHas ¢u3nika M TepMOAHMHaMHKa»: OnpeneneHue
OTHOLUEHUS TEMJOEMKOCTH Ta30B METOAOM aJHabaTHYECKOro pacCliHpeHHs;
Onpenenenne ko3pduuUeHTa BHYTPEHHETO TPEHHs (BSI3KOCTH) XHIAKOCTH METOIO0M
Crokca; Onpenenenue kodhHUHEHTA BAZKOCTH BO3AYXa KaNHJUIADHBIM METOAOM;
OnpeaeneHxe MOJNEKYNISPHOH ra30BOH MOCTOSIHHOH METOAOM OTKAaUKH.

Pasznen 3: «DnexktpuyectBo»: O3HAKOMIEHUE C 3JICKTPOH3MEPHTENBLHBIMH
npuGopamu; [pagyupoBka rajbBaHOMETpa; OKCNEPUMEHTaJIbHAs — MPOBEpKa
0606weHHoro  3akoHa Oma; AmnepMeTrp M BOJBTMETP KaK  OMHYECKOE
conpoTHBieHHe; M3meperne Toka U HanpsHKeHUst Ha CONPOTHBICHHSX, COSIHHEHHBIN
nocnenoBaTebHo M napamnenstio; OnpeaeieHHe CONMPOTHBACHHH € MOMOLUBIO
MOCTOBOH CXEeMbl Y UTCTOHA.

Pasnen 4: «Marieruamy: OnpenesieHHe TOPU3OHTAIBHOI cocTaBlsiolet
MarHuTHOro nosis 3emuu; OnpejesneHue OTHOWEHHS 3apaaa dJICKTPOHA K €ro Macce
METOJIOM MarHeTpona; 3akoH AMIepa: B3aHMO/CHCTBHE NApaUICbHBIN TOKOB.

Pasgen 5 «Ontukan: Onpejesiciiie pajuyca KpUBH3HDL JIHH3bL C TOMOLUBLIO
koneu Holotona; Onpeaenciue ATHiLL BOJHLI € MOMOLILIO 30HHOH TUIACTHHKIL
Judpakuus nasepHoro cpera Ha JUQPAKUHONION PCLICTKE, OnpeneneHie AJHHbI



BOANLI € TOMOLILIO AUpakLuonioi pewerku; U3yuenue nonspusosainioro csera
noJAyNnpoBOAHHKOBOrO nasepa. 3akon Masioca;

Paznen 6 «Onemenrrsl kBanToBoil (usnku. OCHOBLI ATOMHON M AnepHOH
uziku»: doroadpdexrr. Onpeaencuue 3apaaa dMICKTPOHA.

3.6. Kypcosoii npoexr /ikypcopasi paGora
Aanuptii Bun paborsl He NpeaycMOTpeH yueGHbIM M1aHoM.

4. OuennBanue pesyabTaToB 06yueHus

OuennBanue pesynbTatoB OOY4CHHS MO JUCUMILIMHE OCYILECTBASETCH B
PaMKaX TCKYUICTO KOHTPOMNS M MNPOMEXYTOYHOH aTTECTAlMHU, MPOBOLMMBIX [0

GannbHO-peliTHHroBo# cucreme (BPC).
IIkana oueHku pe3ynbTaToB O0YYEHHS MO AUCHUITIHHE:

YpoBeHb CHOPMHUPOBAHHOCTH
HHINKATOPAa KOMMETEHUHH
" ” Huxe
Beicokuii | Cpennuit Husknii
3annauu- CpEOHETO
Kox Kon POBAHHEIE o7 85 1o 100| ot 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMMe- | HHAUKaTopa pe3yNbTaThl
TEHUWH | KOMOETEHUMH | OByYeHHs no Llkana oueHnusanus
petRe OTAHYHO X0powo IARRRET nbﬁsx:)oi'
P BOPHTENIBHO P
TENbHO
3aUTEHO HE 3a4YTEHO
3HATH!
OCHOBHbIE YpoBeHb YposeHb | Muuuman | Yposeus
(u3nueckue 3HaHUA B | 3HAHWii B bHO 3HaHHi
ABAEHUA H obneme, obbeme, | nonycTim HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT Bl MHHHManN
HOBHbIE Byrowcem BYIOLIEM YPOBEHb BHBIX
(usnyeckue pe- | MPOTPAMM | NIPOrPaMM | 3yayy4q | TpeOoBau
JIMYUHBL M KOH- | © €, umeeT HMeeT i,
CTaHThI, UX NOAroTOBK MECTO o HMEIOT
onpeneneuue u | . 0e3 HECKOMBKO |\ oro MECEY
eANHNLBI H3me- | OMINOOK HEerpyObIX HerpyGbIX rpyOsle
peHus; ownbok ommnok
K OINK-3.2 2 Ol HboK
Olk-2 s YMETD:
[Iponemon | Mponemon | Mpoaemon | Mpu
CTPHPOBAI | CTPHPOBAH | CTPHPOBAH | peLUCHII
bl BCE bl BCE bl cTaHnapt
npuMensTh Qu- 1Aap
ST OCHOBIILIE | OCHOBHBIC | OCHOBHBIE | HbIX
1CH | i e
matemariuecky | el | YMEHI, | ymenus, | 3anad w
i annapar, npn | PEUCIb pelenl peLuetibl NPOAEMOH
pcmcm,m Bce Bece THNOBLIE | CTPHPOBA
OCHOBHBIC | oclOBlBIE | 3anaunc | 1l
npodeccuonann
HL1% Saman Janav, janaun ¢ | nerpyOuim | ocHoBHBIE
’ g suioanen | uerpyGuim | u YMEHIIA,
bl BCe " omndkamu | umeor
sajnnis b | omnGramu | MECTO




MOJHOM : BeirionteH | rpyosie
o6nemMe BIOSNEH | bi Bee o nbKu
bl BCE 3ananus,
3a4aiuA B | HO HE B
MosHOM nosHOM
ofneme, o0neme
HO
HEKOTOPbI
ec
HezoveTa
MM
BNANETh:
ITponemon | [Tpone- Hmeerca | He npo-
CTPHUPOBAH | MOHCTPU- | MHHH- JIEMOH-
bl HABBIKH | POBAHBI ManbHbIH | crpup
MpH 6azoBble Habop OBaHbI Ga-
PELIEHHH | HABBIKH HABBIKOB | 3oppie
HecTaHnap | npu Wi P——
THBIX PEWCHHH | PEICHHA | 1oy
— 3azav, CTAHZIaPTH | CTAHAAPTH | hoernny
BBIMOJIHE- | bIX 3aJay, | BIX 3anad,
ananva u HuM GH3n- | BeInONHe- | BEimonHe- | o HAAPT
MOdEIMpOBa- YECKHMX un usn- | nan usn- | X
Ha, IKCMEPU- | YECKHMX YECKHX S
TEOPETHHECKONO | peyTo, | skcmepu- | axcnepu- | BBIMOTHE-
Y -| o6pabot- | menToB, MEHTOB, HHs Qu-
IKCMEPUMEHTAN | 1 06paGoT- | oGpaGor- | SHYECKHX
BHOrO HHTEp- KH W KH H JKcnepu-
HCCNCNOBAHNA | npetauun | uHTep- HHTED- MEHTOB,
TPt PELcHIR MX pe3ysib- | nperauuu | mperauuu | 00padoT-
npodeccHOHaNb | raop Ge3 | X pesysib- | HX pe3yiib- | KM H HH-
HBIX 3a/a4 own6OK M | TAaToB ¢ TATOB C Tepnpera-
HEOYETOB | HEKOTOPBI | HEKOTOPB! | LM MX
MH MH pe3ynbTa-
HEAOUETA HEno4eTa TOB,
MH. MH HMEKOT
MECTO
rpyosle
OLLNOKIL.
OueHoylbie MAaTcpHaibl JIA npoBecACHUA TEKYLIEro KOHTPOJIsA

NpOMEsKYTOYHOH aTTectaunn npupeenbl b [punoxennu k paGoueii nporpamse

JUCUHHTUIHHBI.

H

[Tonuplii KOMIICKT 3aaaiuil ¥ MaTepHanos, HEOOXOAHMBIX ISl OLUECHHBAHHA
pe3yaLTaToB 00y4eHHUs M0 JAHCLHIIIMIE, XPAHHTCS Ha kadenpe pazpabotuika.



5. Yue6no-meromnueckoe i nndopmaunoniioe obecneuenue AUCHUMNIHHbBI
5.1. Yucono-meroanucckoe obecneuenne

5.1.1. OcuoBHast uTepatypa

1. CasenveB, M. B. Kypc obweii ¢usuxku. B 3 1. Tom 1. Mexanuxa.
Monekynsipuas Qusuka : yuebuuk ans Bysos / M. B. CasenseB. — 18-e uzn., crep.
— Canxr-Tlerepbypr : Jlanup, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texer : anextpounsiit / Jlaup @ 3mekTpoHHO-OMOnMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/221120

2. Casennes, . B. Kypc obwei ¢pusuxu. B 3 1. Tom 2. DnektpudectBo u
marHeTusM. Bonusl. OnTuka : yueOHoe mocobue aist By3os / Y. B. CaBenseB. — 16-¢
u3n., crep. — Canxr-IlerepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texcr : anexTpoHHblit // JlaHb : 2neKTpoHHO-0HOMMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Casenses, M. B. Kypc obueit ¢pusuxu : yuebuoe nocobue : B 3 Tomax / U.
B. CapenseB. — 13-e usn., crep. — Cankt-Iletepoypr : Jlanp, 2022 — Tom 3 :
KBanToBas onrtuka. AtomHas ¢usuka. ®usuka TBepmoro Tena. Ousmka aTOMHOIO
sapa ¥ aneMeHTapHbiX dyactul — 2022, — 320 c¢. — ISBN 978-5-8114-4598-1. —
Texct : snextponusii / Jlaup : snexTpoHHO-6uGMHOTEe4YHas cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHOe mocobue st By30B /
T. W. Tpopumosa. - 16-e usn., crep. - M. : Akagemus, 2008. - 560 c. : un. - (Beiciiee
npodeccuoHanbHoe obpazoBanue). - ISBN 978-5-7695-4956-4. - Texct
HENIOCPEICTBEHHBIN. '

312, ﬂononHHTeﬂbHén auTepatypa

1. Kypc ¢usuku. 3agaun u pemenus : yuebHoe mocobue st Bysos / T. WM.
Tpodumosa, A. B. @upcos. - 5-¢ u3z., crep. - M. : Axagemus, 2012. - 592 c. -
(Briciee mpodeccuonansHoe obpasoBanue. bakanaspuar). - ISBN 978-5-7695-
9467-0. - TexcT : HEMOCPEACTBEHHBIM.

2. Kanammgukos, H. I1. ®usuka. MHTepHeT-TecTupoBanie 0a30BBIX 3HAHUU :
yue6Hoe nocobue / H. I1. Kanamnukos, H. M. Koxesnukos. — Cankt-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TexkcT : anekTpoHHEIH // JlaHb
: aneKkTpoHHO-6ubMoTewHas cucreMa. — URL: https://e.lanbook.com/book/210263

3. CGopHuk 3amay mo obmemy Kypcy ¢(usuku : cbopruk 3amau / B. C.
BonpkeHIITeHH. - 3-e u3f., ucnp. u gomn. - CII6. : Kumwxueiid mup, 2003. - 328 c. -
Tekcr : HemoCpeACTBEHHBIH.

4. dusuka: 3amayHuk; B 2 vactax / coct. E. B. T'azeesa [u gp.]. - Kazans :
KIDY. - 2022. - URL: https:/libkgeu.ru/. - Tekct : anekTpoHHslid. Yacts 1 :
Mexanuka. MonekynspHas (usnka. Dnekrpocrartuka. [loctosHusii Tok. - 2022. -
133 c.

5. dusuka: 3anaunuk; B 2 dacTax / coct. E. B. T'azeesa [u ap.]. - Kasanb :
KI'DY. - 2022. - URL: https:/libkgeu.ru/. - Teker : anexrponnsii. Jacts 2 :
MarnetusMm. Onruxa. Kpanrosas ¢usuka. Pusnka atoMa ¥ aTOMHOIO s1pd. - 2022. -

BUBJIHOTEKA
K3y




178 c.
6. MexaHuka H MojeKyJspHas (u3HKa : METOAUYECKHE YKA3aHUSI K

BRIMOJHEHHIO JabopaTopHbIx pabor mo aucuuniuHe "®usuka" / cocr. : B. JI.
Maryxus [u ap.]. - Kazaus : KI'QV, 2012. - 51 c.

7. OnTtuka: nabopaTopHselil NpakTUKyM no aucuuruinHe "®usuka" / cocr. : E.
A. Toniox [u ap.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnexrpomarteTusM: npaktukym / coct.: A.H. I'aBpunenko [u ap.]. - Kazans
: KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : aneKTpOHHBIH.

9. 3yesa, Onsra Credpanosna. ®usuka : yuebnoe nocodue / O. C. 3yesa, B. JIL.
Maryxun, IO. ®. 3yeB. - Kazawp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : anekTponnst. Y. 1 :
Mexanuka. MonekynsipHas ¢usuka. Dnekrpocratuka. ITocTosHHb ToK. - Ka3zansp :
KI'DY, 2019.-313 c.

10. OnTHka. DneMeHTHl KBaHTOBOM (DU3MKH : METOAMYECKHE YKa3aHHs II0
INOArOTOBKE K MpPakTUYECKUM 3aHATUSAM JANS  CTYNEHTOB 3SHEPreTHYecKHX
crenanbHocTel oyHOM (opmel oOydenus / coct. C. d. Manauuon. - KaszaHp :
KI'DY,; 2015.- 112 6.

11. 3aiinamesa, I'yzens HakunoBna. ®usuka. COOpHUK 3ama4 [DNeKTpOHHBIH
pecypc] : yuebHO-MeToamnueckoe mocobue / I'. H. 3ainamena, C.d. ManauuoHx. -
ONEeKTPOH. TeKCTOBBIe JaH. - Kasaus : KDV, 2015.- 100 c. ;

12. DnexTpU4ecTBO U MarHeTHU3M: METOAWYECKHe yKa3aHHsl 10 IMOATOTOBKE K
npakTu4eckuM 3aHaTusaM / cocT. C. @. Manauuon, E. B. IlImunar. - Kazaus : KDV,
2014.-97 c.

13. Mexanuka u MonexkynspHas (u3MKa: METOOWYecKoe Iocobue s
camMoCTOsATeNbHON paboTel mo aucuumiauHe @usuka / coct. C. . Mananuon. -
Kazans : KI'DY, 2010.—-175¢

14. Manauuon C.®. DnexTpuuecTBo U MarHeTuam: Kypc neknuit mo ¢pusuke. —
Kazanse: Kazan. roc. suepr. yH-1, 2007. — 220 c.

15. Mexanuka. MonekynspHas (u3HKa: TECTOBbIE 3aJaHHUs Uil PyOEXKHOro
KOHTpOJIA 3HaHUH Mo qucuumnge "@usnka" / coct. E. B. Nazeesa [u ap.]; pen. B. JL.
MaryxuH. - Kazaup: KI'DY, 2012 — 56 c.

16. DyexkTpu4ecTBO M MAarHETH3M: TECTOBBIE 3aJaHUsl Al pyOexHOro
KOHTpoJIsi 3HaHUH no aucruruimHe "®usuka" / E. B. I“a3feelaa [n mp.]; pen. B. JL
MartyxuH. - Kazans: KI'OV, 2013. - 71 c.

17. BonHoBast 1 kBaHTOBas onthka. OCHOBBI aTOMHOH M SIEPHOM (DUIUKK:
TECTOBBIE 3a[aHHsl JUIsi pyOEXKHOrO0 KOHTpOJIS 3HaHUHM mo aucuurmuHe "®dusuka" /
coct. E. B. I'azeeBa [u ap.]; pea. B. JI. MatyxuH. - Kazanus: KI'DVY, 2012. - 40 c.




5.2. Uudopmaunonnoc obecreyente

5.2.1. DNEKTPOHHbIC U HHTEPHET-PECYPChI
1. Jlucranuuonnstii kype "®usnka" va obpasosarenshoii nnowanke LMS MOODLE
https:/Ims.kgeu.ru/enrol/index.php?id=12
2. Eauuplii nopran HHTEpHET-TECTHPOBAaHHA B cepe 0dpasoBaHHs https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Tpogeccuonansheie 6aspl aaHHbX / HMHpOpMaLHOHHO-CIPaBOYHbIE

CHCTEMbI
1. ExuHoe okHo nocTyna k obpasosatenbHbIM pecypcam http://window.edu.ru/

2. Poccuiickas HauMoHaNbHas dubnuoreka http://nir.ru/
3. «KoncyastauT niocy http://www.consultant.ru/

5.2.3. Jluueu3uoHHoe W  cBOOOAHO  pacnpocTpaHseMoe MporpamMmHoe
obecreyeHne AUCLMIIIHHBI
1. Windows 7 ITpodeccuonanshas (Pro) [Tonb3osatenbckas ornepauroHHas CHCTEMA;
3A0 "Co¢rJlaiinTpeiia" Ne2011.25486 ot 28.11.2011 Heucki. npaso. beccpouHo;
2. Bpaysep Chrome Cucrema noucka uuopmaunu B ceTH HHTepHET; CBOOOAHAs
nuuen3us Heucki. npaso. beccpouo;
3. LMS Moodle ITO ans 3¢ ¢exTuBHOro oHnainH- B3aMMOAEHCTBHS NMPEnoaaBaTesisa 1
cryaenta; CobGonHas nuuensus Heucki. npaso. beccpoyHo.

6. MaTepHaJbHO-TexHHYecKoe ofecneueHne AHCUHIIHHDI

Haumenosanue suaa HaumeHosanne y4uebHoit

yuebHoii paboTsl ayauTOpHH, TMepeuens HeoOx0aMMOro 060pYNOBAHHA H
cneunan3MpoBaHHOM TEXHHUUECKHX CPEACTB 00yUEHHA
naboparopuH
Jlekunu YuebHasn aynuTopus ann Cneunanu3vpoBaHHas yuebHas mebens,
NPOBEAEHHA 3AHATHI TeXHHUECKHe cpencTea O0yueHHs, chyxalne Ang
JIEKUHOHHOrO THNA npeacTaBeHHA y4eOHoi HHpopMaLHH

Gonblioil  ayauTopuH  (MYJbTHMENHHHBIN
NpoeKTop, KOMMbloTep (HOYTOYK), 3KpaH),
NEMOHCTPaUMOHHOE 00OpynoBaHue, Y4eOHO-
HarnsaHble NOCOOHA

MpakTuueckue |Yuebnas  ayautopus  anal Cneunann3inpoBaHHas yueOHas  mebens,

3aHATHA NpOBCAEHHA 3aHATHIT TeXHHYECKNE cpeactea obyueHus
pEMaLapeKOno THIR,| (MynsTUMEAHTTHBIT  MPOEKTOp,  KOMNbIOTEp
rpynnoBeIX H IHID.HBI‘II[)‘J"- (HOYTﬁyK), 3Kpan) M ap.
aNbHBIX KOHCYNbTaUuii,
TEKYLLUEro KOHTpONA H

I'I]JOMCM(YI'O'-IHDF! arrecrauin




JlaGopatopHbie
paboTnl

YueGHas nabopatopus
«OnTHKan, A-203

Cneunanusuposanuoe nabopatopHoe
obopynosauue no npodunio naboparopuu:

ycranoska nabopatopuas «Murepdepenuus
csera. bunpusma Dpeens. Onpenenenue
napamerpos  Ounpusamel  ®pexens  no
uuTep(epeHLIMOHHOM  KapTHHE», YCTAHOBKA
nabopatopHas «Onpepenexue panuyca
KPUBH3HLI  JIHH3BI C  MOMOLWIBIO  KOMNEW
Hetotonar, YCTaHOBKa nabopatopHas
«M3yvenne audpakumu nasepHoro cseta Ha
wenu. Jubdpakums Dpeuens», YCTaHOBKA
naboparopHas «OnpeneneHue JUTHHBI BOJIHBI
CBETA C [MOMOIUBID 30HHOM [MJIACTHHKHY,
yctaHogka  naboparopHas  «Jludpakuus
na3epHOro ceera Ha AM(PaKUMOHOW peuleTKe.
Onpenenedre UTHHBL CBETOBOIl BOMHBI TMpPH
NOMOLWH IMpaKUHOHHOIH peLeTKHY;
yCTaHoBKa naboparopHas «H3yuenue
MoNsAPU30BAHHOIO CBETA MOMYNPOBOAHHKOBOrO
nazepa. 3akoH  Mamoca»,  YCTaHOBKa
naboparopHas «H3yuyenue uHTEpdEpEHUHU
Na3epHOro cBeTa B TOJICTON CTEKIAHHOIA
nnactvike. [lonocel  paBHOrO  HaKIOHA.
OnpeneneHue TONWHHBI MIOCKONApANNeNnbHOI

CTEKJITHHOM MJIACTHHBI no
HHTEPEPEHUHOHHBIM KOJIbLIAM
Yuebuan naboparopus| CneunanusnposatHoe nabopartopHoe
«MexaHika 1 MosiekyaapHas| obopynosaxue no npodunio naboparophu:
dusnkan, A-114 yCTaHOBKA nabopatopHas "MasTHuK
yHuBepcanbHbll", ycTaHoBka nabopatopHas
"MasTHHK HAKJIOHHBII", YyCTaHOBKaA
naboparopHas "Mawmna ATByaa", yCTaHOBKa
nabopatopHas ~ "MastHuk ~ Makcsenna",

ycraHoska  nabopatopHas — «Onpenenenue
MOMEHTd WHEPLUMH POTOpPA M CHIBI TPEHUA B
onope», YCTaHOBKa nabopatopHas
«Onpenenenure BAskocTu MetonoMm CrTokcan,
yctaHoBka  nabopatopHas  «OnpeneneHue
MOMEHTA HHEPLMH TENIa M MPOBEPKA TEOPEMBbI
LIreiinepan, yCTaHOBKA naboparopHas
«Onpenenetue OTHOLLEHHUS MOJAPHBIX
tennoemkocteli  rasa  Cp/Cv  metonom
anuadaTtHueckoro pacIiMpeHHs», MOPTPETEl
YUEHBIX,




YucOuas naGoparopus
«DNCKTPIUCCTBO "
mMaruetusm», A-207

Cneunanusnposartoe naboparopHoe|
obopynosauiie  no  npodiunio nabopartopuu;
yctranoska naGopatopias «Amnepmerp kak
OMHYECKOC ~ COMPOTHBACHHE B CxeMmey,
yctanopka nabopatopHas «BOJNLTMETP Kak
OMHYCCKOE  COMPOTHBACHHE B CXEMeEy,
yctanonka naboparopnas «HM3mepenue Toka u

HanpsieHus Ha COMPOTUBEHHUSX,
COEHHEHHBIX MoCNENOBATENBLHO n
napainensHo»,  ycraHoska  naGopatopHas
«Onpenenexue TOPH3OHTANBHOMN
COCTaBNAIOWEH WHAYKUMH MarHHTHOrO rons
3emnuy, yCTaHOBKaA nabopatopHas

«OnpeneneHne CONPOTHBIEHHH € MOMOLLBIO
MOCTOBOH CXeMbl YHTCTOHA », YCTaHOBKa
naboparopHas  «[Iposepka 3akoHa Oma u
H3MEPEHHE  YACNBLHOrO COMPOTHBIEHHA »;
monyne ®I13-03 «Onpenenenue oTHOWIEHHUS
3apana 3NMEKTPOHa K €ro Macce METOHOM
MarHeTpoHa»,  ycraHoska  flaGopatopHas
«H3yuyenne amnepmeTpa M BOABTMETpay,
ycraHoBka  nabopatopHas  «[pamyupoBka
ranbBaHOMETpa», YCTaHOBKa jabopaTtopHas
«JKCcnepuMeHTaNbHAs NpoBepka 3akoHa OMay,
MOPTPETH YYEHBIX

YuyebHan nabopatopus
«MexaHuka 1 MonekynspHas
Pusukan A-206

Cneuuanusuposannoe naboparopHoe
obopynosauue no npodumo naGoparopuu:

yctaHoBka  naboparopHas  «Onpeneneuue
K03 puumerTa BA3KOCTHU BO3dyxa
KarmHUAPHEIM METOZOMY, YCTaHOBKa

naGoparopras  «Onpenenenne  OTHOMWIEHMSA

MONAPHBIX  TenuoemMkocTeii rasa  cplcv
METONOM  anuabaTHYECKOTO  paCIUMpPEHHsAN,
ycTaHoBka  nabopatophas  «Onpenenenue
MOJIEKYJIAPHOI ra30BOil NOCTOAHHOI METOAOM
OTKauKH», YCTaHOBKA naboparopxas
«Onpenenedne  yckopeHus csobonHoro
NancHWa Tenan, ycTaHoska naGopatophas
«Onpenenexue CpeaHeii CHlbl CONPOTHBEHIS
FPyHTa npu 3abuBaHMM CBaw», YCTAHOBKa
naboparopuas  «Onpeneneiie  MOMeHTa
MHEPUMH  TENA 1l MpOBEpPKA  TCOPEMBI
Lreiinepay, noptpets yusnsix

Komnuiotepusiii knace ¢
Boixopom B MuTepuer A-204

Crneunamusuposantias  yueGuas  MeGens,
TEXHHYECKIE cpencrea o0yuenns

(KOMOLIOTEPBI), NHUEH3IOHHOE NpPOrpPaNAMHOE
obecneuenne

CamocroarensHas
pabora

Komnsiorepiibtii knace ¢
BbIX0/1oM B MuTepiier B-600a

Creunamsuposannan yueGuan mebens Ha 30
nocapounsix  mect, 30  KOMNBIOTEpPOB,
TEXtMecKne cpeacrna obyuenin (MynbTHME-
Anitneiit  npoektop, komnbtoTep (HOYTOYK),
JKpai), Bl ICOKAMEPBI, NporpamMMHoOE|




ofecneuentie
Cnewnunuponaunan MeGedn, KOMITLIOTEpHan
TCXHIIKA € BO3MOKNOCTLIO Buixoaa b Hirreprier
i olecnewetenm noctryna n AHOC, skpan,
MyRLTIMCTNGLHL npoeKTop, NPOrpaMmMItoc
olecneueniie

irans st 3an
GuGnuorern

7. OcolennocTi oprannsauii 06pa3oBaTEALHOIT ACATC/ILHOCTH S JIIL ¢
OTPAHHYCHHBIMI BO3MOMKHOCTAMI 310POBLA H HHBAJIAOB

JlHua ¢ orpaniyenHbIMI BO3MOXHOCTAMIE 300poBbA (OB3) # nusanuanl HMCIOT
BO3MOXHOCTh OCCNPENSTCTBEHHO MEPEMEILATLCS H3 OfHOrO yueGHo-nabopatopioro
KOPNYCA B APYTOH, MOAHATHCA HA BCE IT@XKH YyueOno-nabopatopHbIX KOpMycos,
3AHHMATBCS B YYEOHBIN H  HHBIN  MOMEWEHHAX C  yuetom ocoleHHocrei
MCHNXOPH3HYECKONO Pa3BHTHA H COCTOAHHSA 300POBbSL.

HOns oOyuenus auu ¢ OB3 u HHBANHMIOB, HMEIOWHNX HApPYWEHHS OMNopio-
JABHIATENILHONO annapara, obecneuensl ycnosus GecnpensTCTBEHHOrO JOCTyna BO
BCe yueOnble noveulenns. MHopyMauis o cneuHanbHbIX YCIOBHAX, CO3NAHHBIX AU
o0yuwatomixes ¢ OB3 u  HHBanuAoOB, pasMelleHa Ha caiiTe YHHBEPCHTETA
www//Keeu.ru. Mameercs BO3MOXKHOCTL OKa3aHHsA TEXHHUYECKOIT MOMOLLH aCCHCTEHTOM,
@ TAKOKE VCIIYT CYPAONEPEBOAUHKOB H TH(IOCYPAONEPEBOAUHKOB.

Jlns anantauui K BOCHPHATHIO NHuamMi ¢ OB3 1 HHBannaaMu ¢ HapyIWEHHbIM
CJIYXOM CNpaBOYHOro, yuyeOHOro aarepHana no aucuinidHe obecneuynBaloTCs
ClIeAYIOLIHE YCIOBHS:

- 278 ayyuleii OpHEHTAUHH B QyAHTOPHH, MPHMEHSAIOTCS CHTHAJIbI OMOBEWEHHSA
0 HAYyaTe H KOHLE 3aHATHA (CJIOBO «3BOHOK)» MHIUETCA HA I0CKE);

- BHHMaHHe cnabocnbiuauiero o0yyarolerocs MpHBIEKAeTCs MeAarorom
ReCTOM (Ha NJeyo KIaAeTcs pyKa, OCYLUECTBAACTCA HEPE3KOe MONJIONbIBAHHE);

- pasroBapiBas C OOYYalOLIHMCSH, MEAArorHyeckiii pabOTHHK CMOTPHUT Ha
HEero. rOBOPHT SCHO. KOPOTKHMH MpeloKeHHAMH, olecneunBas BO3MOXHOCTb
YTEHHA MO rydam.

KomneHcauus 3aTpyAHeHHil pe4yeBOro H HHTEJUIEKTYalbHOIO pa3BUTHS
cnadocabiwatiX 00y4aroHNC NPOBOAHTCA My TEM:

- HCMOJIb30BAHHSA CXEM, JHArpaMM, PHCYHKOB, KOMIMbIOTEPHBIX MPE3eHTALUMMH C
THIEPCCHUTKAMH, KOMMEHTHPYIOLLHMH OTAENbHBIE KOMIMOHEHTBI H300paXKEHHS;

- PEryJIspHOro MNpHMEHEHHs YNpaxKHeHHIl Ha rpaduyeckoe BblAENEHHE
CYLUECTBEHHBIX MPH3HAKOB NPEAMETOB H ABJEHHIT;

- obecneyeHHs BO3MOXHOCTH AN  00ydyalowerocs MOJYYHTb ANPECHYIO
KOHCYIbTALHIO MO 3JEKTPOHHOI MoyTe no Mepe HEOOXOAHMOCTH.

JIns anantausH K BOCNPHATHIO AHuami ¢ OB3 H HHBANHAAMH C HAPYLISHHAMH
3peHHs CNpaBOYHOro, yuebHoro, MPOCBETHTENLCKOTO MarepHana,
[peaycMOTpeHHOro o0pa3oBaTe/ibHOI NPOrpaMMoii Mo BbIOPAHHOMY HANPABIAECHHIO
MOArOTOBKH, 00ecneyHBaloTCs CaeayiolHe yCaoBHs:

- BeJieTcs aganTauus opuuHansHoro caiita B cetH Murepuer ¢ yuerom ocoObIxX
NoTpeGHOCTEH HHBAMHAOB MO 3peHHI0, 00ecneuHBaeTCa HaNHuHe KPYMHOWPH(TOBOI
CNpaBo4HOH HHGOpMALHH O pacnHCAHHH YHEOHBIX 3aHATHI;




- neparoruyeckuit  pabornuk, ero cobecennuk (npu Heobxonumocty),
NPUCYTCTBYIOUIME HA 3aHSATHH, NPEACTABNAIOTCS 00yyalouMCs, NMpu 3ToM KaX b1
pa3 Ha3bLIBACTCA TOT, K KOMY Meparordyeckui paborHuk obpaiuaercs;

- AeiiCTBUSA, HKECTDl, MEpPEMELICHHs MEJAroriyeckoro paboTHrHka KOpOTKO M
SICHO KOMMEHTHPYIOTCSH;

- neyatnas uHQOpMaUMs MpenocTaBiseTcs KpynHoIM wpudTrom (oT 18
MYHKTOB), TOTAJILHO 03BY4YHBAETCS;

- obecneunBaeTcst HeOOXONUMBIH YPOBEHb OCBEILIEHHOCTH MOMELLEHHUH;

- PENOCTABIACTCA  BO3MOXKHOCTH HCIOJIL30BATh KOMIBIOTEPHl BO BpeMms
3aHATHH W NpaBo 3anucK o0bACHEHHH Ha nuKTODOH (M0 XKeNaHUio 0byyaromxcs).

®opma npoBencHMs TeKyleH W NPOMEXYTOYHOM aTTecTaumu ans
obyuaiommxcs ¢ OB3 U MHBAIMIOB ONpENENsETCs MeJarorHyeckum pabOTHHKOM B
COOTBETCTBHH C y4eOHBIM nnanom. [lpu Heobxoaumoctu obyuaromwemycs ¢ OB3,
MHBaNWAYy C y4E€TOM MX MHAMBHAYAJbHBIX NMCUXOQHU3UUYECKHX OCODEHHOCTEH maercs
BO3MOXHOCTb MPOHTH MPOMENYTOUHYIO aTTECTALMIO YCTHO, IMCBMEHHO Ha Gymare,
MUCBbMEHHO HA KOMMbIOTEPE, B (POPME TECTUPOBAHHS H T.M., TMOO MpemocTaBiseTcs
JOMOJIHUTENIEHOE BPEMS JIIS MOJITOTOBKH OTBETA.

8. MeToanueckne pexomMeHZAUMH AJIS1 MPENoAABATENEi MO OpPraHU3auUHH
BOCMHTATENbHOH PadoThl ¢ 00y4al0MMHCH,

Meroaunuyeckoe obecneyenue npouecca BOCIHTaHUS 00Y4alOUIMXCA BBICTYAET
OHHM M3  ONpEHCNAOUIMX (AKTOPOB  BHICOKONO  KayecTBa 0OpAa30BAHHS.
[Iperionasatens By3a, NEMOHCTPHpYs BBICOKMII TpOdecCHOHATH3M, IPYAULIHIO,
HETKYIO MPaXAaHCKYIO MO3HLHIO, CAMOAUCUMIUIHHY, TBOPYESCKHUH MOAXOA B pEIIEHHH
npoeCCHOHANBHBIX 3ajla4y, B XoAe O06pa3oBaTeNsHOro Mpolecca cnocodcTByeT
$OpPMHUPOBAHHMIO FAPMOHMYHOM JIMYHOCTH.

[lpy peanusauuu AHCUMIUIMHBI MpENoAaBaTeNb MOXET HCIOJNb30BATh
CIIEYIOLLIME METOIbl BOCITUTATEILHOW paboThI:

- METO/bl (JOPMHMPOBAHMS CO3HAHUA NHU4YHOCTH (6ecena, AMCIYT, BHYLIEHHE,
MHCTPYKTaX, KOHTPOJIb, OOBACHEHHE, MpPUMEP, CAMOKOHTPOJb, paccKas, COBET,
ybesxnenue u ap.);

) - METObl OpraHu3alUWH [AEATENBHOCTH W (POPMHUPOBAHHS OMbITA NOBENEHHA
(3amanmne, oOLICCTBEHHOE MHEHHE, MEIArOrHYecKoe TpeboBaHHe, MOpYyUEHHUE,
NpHY4CHHE, CO31aHUE BOCIUTLIBAIOLIMX CUTYALHH, TPDEHHHT, YIPAXHEHHE, H AP.);
. - MCTOJbl MOTHBALMHK JEATENLHOCTH W MoBelAcHHs (onoOpeHue, noowpeHHe
COUMANLHON aKTUBHOCTH, MOpHLAHHE, CO3JaHME CHUTyauUWi ycnexa, CO3NaHHe
CHTYaUMii JUIsl SMOLIMOHALHO-HPABCTBEHHBIX EPSKUBAHHI, COPEBHOBAHHE H AP.)

[lpu  peanusauuu  OMCUMIIMHBI  MPENOAABATENb  JOJKEH  YHHTBIBATH
Cleayiolmue HanpaBJeHHUs BOCMUTATENLHON AEATCALHOCTH:

I'pasicoanckoe u nampuomuyeckoe gochumanue:

- hopmupoBanne y 0OYy4alOUMXCsl LENOCTHOrO MHPOBO33pEHIs, POCCHHCKOIN
HMACHTHYHOCTH, YBAXKECHUS K CBOCH ceMbe, obuiecrsy, rocyaapcTsy, NPHHATLIM B CEMbE H
OOLLECTBE J1yXOBHO-HPABCTBEHHLIM H COLHOKYJILTYPHBLIM LICHHOCTSIM, K HALHOHANILHOMY,
KYJIbTYPHOMY W MCTOPHYCCKOMY HACJCAMIO, (JOPMHPOBAHHE CTPEMJICHHA K €ro
COXPAaHECHHUIO U Pa3BUTHIO;



- hopnmitposaiiiie y 00yHAIOUUIXCS AKTHBIIOH FPAOKJIAIICKOH 103UIIHH, OCHOBAHHOM
HA TPULHIHONIBLIX KYJALTYPIBIX, JAYXOBIHLIX H HPABCTBCHILIX LEHIOCTSIX POCCHHCKOro
obueerna,  JUI - NOBLILCHISL  ¢noco0OCTH  OTBCTCTBEIIO  PCAJIH30BbIBATL  CBOM
KOUCTHTYIHOUHBIC pasa 1t 00s3a1ocTu;

- PA3BUTIC NPABOBOIT 1 MOJAHTHYCCKON KYyJIbLTYPbLI 00YyUaIOUUXCsl, paClIMPEHHE
KOUCTPYKTHBHOIO YHACTHSI B NPHHATHH pPCLIUCHHIi, 3aTparuBaioOUIMX HMX [paBa H
HHTEPCChl, B TOM HiiC/C B pa3nuuubiX opMax camMoopraiHusaliiui, caMoyrnpasieHus,
001 CCTBCHUO-3HAUHMOIT JICATCILHOCTH;

- popmipoBanHe  MOTHBOB, HPaBCTBEHHLIX W CMBICJIOBLIX  YCTaHOBOK
JUYHOCTH, NO3BONAOIHX NPOTHBOCTOATL  OKCTPEMU3MY, kcerHohobuu,
QUCKPHMHHAUWH MO COUHANBbHLIM, PEJIMTHO3HBIM, PAaCOBBIM, HALHOHAIBHBIM
NPH3HAKAM, MEXKITHHUCCKOH H MEKKOH(ECCHOHANLHOH HETEPNUMOCTH, IpYrHM
HEMATHBHBIM COLHAIbHBIM SIBJICHHSM.

XOGHO-HPAGCIMGEHHOE gocnuinanue.

- BOCNHTAHKE 4YBCTBA JOCTOMHCTBA, YE€CTH W YCCTHOCTH, COBECTIUBOCTH,
YBRXKCHHS K POLUTENAM, YUHTENAM, JIIOAAM CTapLUEro MOKOJEHHS;

- pOpMHpOBaHHE TPUHUMMOB KOJUIEKTHBU3MA H  COJHAApHOCTH, AyXa
MHJIOCEPIHSl W COCTpajaHusi, MPUBLIYKM 3a00THUTHCA O JIHOAAX, HAXOUALIMXCA B
TPYAHOIi KHU3HEHHOH CHTYalHH;

- pOpMHpOBAHHE CONMIAPHOCTH H YyBCTBA COLMANIBLHOH OTBETCTBEHHOCTH MO
OTHOLICHHIO K JIIOASAM C OFPaHHYEHHBIMH BO3MOXKHOCTSMH 3A0POBbs, NPEONOJICHHE
MCHXONOCHYECKMX 0apbepoB MO OTHOUIEHHIO K JIIOAIM C  OrpaHH4CHHBIMH
BO3MOKHOCTSIMH;

- OpMHPOBaHHE IMOLIHOHATBHO HACBILEHHOr0 M JyXOBHO BO3BBILICHHOrO
OTHOLLIEHHS K MHpY, CMIOCOGHOCTH M YMEHHS MepenasaTh APYTHM CBOH JCTETHYCCKUH
OMbIT. -

KynenmypHo-npoceemunieioCkoe 60ChUmaHrue:

- HOpMHPOBAHHE ICTETHYECKOH KapPTHHBI MHPA;

- GOpMHpPOBAHHE YBAXEHHS K KYJIBTYPHBIM LCHHOCTAM POLHOrO ropoaa, kpas,
CTpaHbl;

- NOBbILLEHHE M03HABATE/bHOM aKTHBHOCTH 00y4atoLHXCA.

Hayuno-obpazoseamenviioe socnumanue:

- popmupoBaHue y 00yualouxcs Hay4HHoro MHUPOBO33pEHHS;

- hopMHpOBAHHE YMCHHS NOJYHaTh 3HAHKS; |

- OpMHpOBAHHE HABLIKOB ananu3a M CHHTC3A uH(OpMaUHH, B TOM YHCIIE B
npodeccuonanbHOM 001aCTH.
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OucHoynbie MaTepransl 10 JAHCUMIIIMIE, NPeaAHa3ZHauCHHbl U OLCHHBaHHS
pe3ynbTaTos o0yueHHs Ha COOTBETCTBHE HHINKATOPaM JOCTHIKEHUS KOMIETEHLHIA.

OucHuBanne pesynbtTatoB o0yucHHs MO JMCUMIUTHHC OCYUICCTBAAETCS B
pamkax tekyuero koutpons (TK) m npoMesxyrounoii artectaunH, npoBOAUMBIX MO
Gannsuo-peiitunronoii cucreme (bPC).

1.Texuonornueckas Kapra
Cemectp 1

PeiliTunroneie nokasaresm

Hanmenosanue pasnena

Dopmbl 1 BHA
KOHTpONA
I Texywuii koHTpONS
JlononHuTenbHble
Oannw k TKI
I Texyuinii koHTpons
JlononHHuTENnbHEIE
Bannel k€ TK2
111 Tekywnit koutpons
JlononuuTensHoble
Ganabl & TK3
Hroro
[TpomexxyTounas
arrecrauma

Paznen 1. «OcHoBbi TK1
KJIACCHYECKOI 1 15 | 0-15 15-30
pe.Tl‘RTIIBHCTCKUﬁ MCXAHHEN» ) 30

Tect 10
Otuet no nabopartopHoii pabore
(OJIP)

Onpoc no pasaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznen 2. «Monekynapuas TK2 20-
duznka u Tepmonﬁua::uka» 20 |18 35 A%
Tecr 10
Oryer no naboparopHoii paborte
(OJIP)

Onpoc no pa3nenam (TeMam) 0-10
Pedepar (Pdp) 0-5
TK3 20-

Pazpen 3. «Qnekrpuyecrso» 20 [0-15 35 20-35

10

KoutponsHas pabora (KutP) 10
Ortuer no naboparopHoii paGore
(OJIP) -
Onpoc no pasaenam (Temam) 0-10
Pedepar (Pdp) 0-5
[IpomexyTounan arrecTauns oM
(ax3amen) 1
B nucemennoili dopme no
Guneram

10

0-45

0-45




Cemeerp 2

Hanmenonaune pasneina

Pelirnnrosnic nokaszarenu

DopMBI H BHA
KOHTPOAs

[ Texyuuii KOHTpONb

famne k TK1

JlononuuTensHele

1I Texyuwnii koHTpPONS

JlonoNHHTENbHEIE
Oanne k TK2

111 Texymuit kKOHTPONB

JlononuuTensHele
Sannk k TK3

Hroro

[TpomexyTouHan
atrrectauus

Paznen 4. «Marunernimm

TK4

0-15

15-
30

15-30

Teer

Ortuet no naGoparopioit pabore
(0J1P)

Onpoc no paznenam (Temam)

0-10

Pedepar (Pdp)

0-5

Paznen 5. «Onruia»

TKS

20

0-15

20-
35

20-35

Tecr

10

Oruet no naboparopHoii paboTe
(OJIP)

Onpoc no pasaenam (Temam)

0-10

Pedepar (Pdp)

0-5

Pa3znen 6. «DneMeHTDI
kBaHTOBOI Qu3nkn. OcHOBBI
aTOMHOI 1 AACPHOIT PHINKHY

TKG

20

0-15

20-
35

20-35

KoutponbHas pabora (KHTP)

10

Oruer no naGopatopHoii pabore
(OJIP)

10

Onpoc no pazaenam (Temam)

0-10

Pegepar (P¢p)

0-5

[TpomexyTounas aTrecTanus
(3x3amen)

oM

0-45

B nucomennoii gopme no
Ouneram

0-45

2. OUEHOUIBIC MATEPHAMDI TCICYILIEr0 KOHTPOJISI I IPOME?KYTOMHOIT ATTeCTALUIH

[llkana ouenky pe3yibTaTos 00yUeHus No AHCHHIIHIC:

oBeHb CPOPMUPOBAHHOCTIL
3amann- Yponetis chopuiporat
HIHKATOPA KOMUIETCHLUIH
Kon Kon poBaribie e
Hinke Hiidit
KOMMe- | WHaMKaTopa pe3yJILTaThl Buicoxnit | Cpemnnii CpEAIIErO H3KHI
TCHUUH | KOMIETEHLIUH o0yuenus no
amcunninne ot 85 no 100 ot 70 no 84 | ot 55 n0 69 |otr 0 no 54




[IIkana oueHusaims ]
G HeyaoB-
oTanUIto Xopouwo ngu'rc neio | ETBOPH-
TENBHO
jayurTcHo HE 3JaYyTeHO
3HATh:
OCHOBIHIBIC Yposeiin Yposens | Muuuman | YposeHs
duznueckie 3HaHHI1 B 3HaHHi B bHO 3HaHHWA
ABNCHUS | o0veme, obwveme, | momyctum HHKE
3aKOIbl; 0C- COOTBETCT | COOTBETCT bl MHHHMan
HoBkEie BYIOLLEM BYIOILIEM YPOBEHb BHBIX
u3nueckue pe- | MPOTPAMM | MPOTPAMM | 3yayyj | TPEOOBaH
nuuMHbl M kou- | © s viecr umeer uit,
CTaNTBI, MX NoAroTOBK MECTO MECTO UMEIT
onpezenetue u H, Oe3 HECKOJbKO Bp—— MECTO
CAUHMLLE H3Me- | OHMOOK HerpyoBIX HerpyBHIX rpyOeie
peHus; omunbok St OIHOKH
METh:
[Tponemon | Ilpomemon | [Mponemon | Ipu
CTPMPOBAH | CTPUPOBAH | CTPUPOBAH | PELIEHHH
bl BCE bl BCE Bl CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHbBIE | HEIX
’ YMEHHUS, YMEHMUS, YMEHHUS, 3anay He
peteHsl PELIEHEI peLIeHsbl MPOJEMOH
BCE BCE TUMOBLIE | CTPHpOBA
OCHOBHBIC | OCHOBHBIE |3aja4uc | HEI
NpUMEHATE G- | 3anaumn, 3ajadu ¢ | HErpyObIM | OCHOBHBIE
3HKO- BbINONHEH | HerpyObIM | M yMeHuA,
MaTeMaTUYeCKH | bl BCe u OLIMOKAaMH | HMEIOT
OINK-3 OI1K-3.2 il annapar, npy | 3anauua B | omubKamu | , MECTO
pELIEHHH MONHOM 3 BBIMONHEH | rpyOsle
npodeccuoHans | obbeme BBIMOJIHEH | BI BCE OWHOKH
HBIX 3234 Bl BCE 3ajaHus,
3aJaHUA B | HO HE B
NIOJIHOM MOJIHOM
o0beme, obbeme
HO
HEKOTOPBI
ec
HenoueTa
MH
BNANCTE, .
METOAaMH Mpoaemon | [Mpone- Hmeerca | He npo-
ajanu3za u CTPUPOBAH | MOHCTPH- | MHHH- NEMOH-
MOJENHPOBa- bl HABBIKH | POBaHbI MansHelt | ctpup
HUs, npu fazoBble HaGop OBatbl 6a-
TEOPETUUECKOro | pPelieHHH | HABBIKI HABLIKOB | 30Bm1e
H llCC’I‘aliﬂap npu piu] bl HABBIKH
IKCNEpUMeEnTan | THoIxX pewent | pewens |y,
LHOro Jazna, CTalaapTi | cTanaapTH peteHit
uceaeoBalHn BBINONNC- | BIX 300QY, | BIX 302, | roynapT
Mpy petennm i isi- | poinonne- | suinoe- | oo
npodeccuonans | Meckux it pusn- | uua Gusn- s, |
HLIX 3314 YECKIX HCCKIIX

sKenepu-




MCHTOB, IKCMEepHU- | akcnepu- | Buinonue-
o6pabot- | MeHTOB, MEHTOB, Hust Gu-
KH M obpabor- | 06pabor- | 3zuyeckux
HHTCp- KH H KH H JIKCMEPH-
nperauuu HHTEpP- HHTCP- MEHTOB,
WX pe3ynib- | MpeTaunu | NpeTaun | o6paGor-
Tatop 6e3 | MX pe3yNib- | UX Pe3YNb- | Lo pn-
owuboK U | TaTos ¢ TaToB C Tepnpera-
HEJIOYETOB | HEKOTOPbI [ HEKOTOPBI | |\
MH MH pe3ybTa-
HemoueTa | HenoueTa
MH. MH TaE
UMEIOT
MecCTo
rpyosie
OIIUOKH.

OueHKa «OTJHYHO» BLICTABNAETCS 3a BBIMOJHEHHE KOHMPOAbHbIX pabom u
mecmogulx 3a0aHull 8 cemecmpe be3 owubok u Heoouemos; 21yboKkoe noHuManue u
YMeHue NpumeHAms @Qusuyeckue 3aKOHul ONA peuwleHus 3a0ay meopemuyecKkozo,
IKCNEPUMEHMANbHO20 1 NPUKNAOHO20 Xapakmepa, NONHble U COo0eplcamenbHule
omeentsl Ha 6ONPocl bunema (Meopemuieckoe U npaKkmu4eckoe 3a0aHue);

OLEHKa «XOPOWI0» BBICTABJAETCA 34 BBLIMOJIHEHHE KOHMPONbHLIX pabom u
mecnogulx 3a0QHUil 8 ceMecmipe C MUHUMANbHLIMU owubkamu u Hedodemamu,
NOHUMAHUE U YMeHUe NpUMeHAMb Qu3uyeckue 3aKOHbI ONd peuleHus 3a0ay
meopemu4ecKozo, IKCNepUMeHmalbHo20 U NPUKIAOH020 Xapakmepa, 00Cmano4yHo
noaHvle U cooepicamenbHele OMeEenbl Ha 6onpocel bunema (meopemuyeckoe wiu
npaxmu4eckoe 3aoanue);

Ouenka BBICTABJIACTCS 3a
KOHMPONbHbIX pabont u mecmogulx 3a0axull 6 cemecmpe ¢ bONbUUM KOTUYeCmeom

«Y[AOBJETBOPUTEJILHO» BBIIIOJIHEHHE
owuboK U HedoYenos; MUHUMANbHbIN HAOOP HABLIKOG GbINONHEHUA (QUIUYECKUX
aKCnepumenmos, 06pabomru u uHmepnpemayul ux pe3ynbmarnoe.

OueHKa «HeyAOBJIETBOPUTEJIbHO» BBICTABNAECTCA 3a craboe u Henoawoe
BLINOJIHEHUE KOHMPONbHLIX pabom 6 cemecmpe U OMCYymcmeue MuHUMAIbHbLX
HABLIKOG BLINONHEHUA (YUIUYECKUX DKCHePUMEHMOG, 00pabomKu u uHmepnpemayuu
ux pe3ynemamoe.

3. [lepeyeHb OLCHOYHBIX CPEACTB
KpaTkasi XxapakTepucTHKa OLEHOYHbIX CPEACTB, HCMOJL3YEMbIX MPH TEKYLIEM
KOHTpOJIE YCNEBAEMOCTH M MPOMEXKYTOUHOI aTrecraudu olbyuatowerocs mno

JUCUHUILINHE:
Haumenosauue - Oniicatiiie OLUEHOMHOrO
OLEHOYHOro Kparkas XapakTepucTika OLEHOUIOro CpeaCTs cpencTsa
cpeacrsa
Koutponsnas CpencTo nposepkd_yMeinit NpUMEHsTh NOJyUCHIbIC Komnnekt




paGorta (KutP) 3HAHUA INs pewenis 3aaay Onpelc/icHHOro THMa Mo KOHTPOJIbHBIX
TeMe il pa3ieny 3ananuit mo Guneram
Cucrema CTalAapTH3HUPOBAHHBIX 3apaHult, sk eeitai
Tect (TecT) no3pondiouLan aBTOMATH3HPOBATH npouenypy 3anaHuit
H3MEpEeHHs YPOBHA 3HaHNI1 U yMeHuii obyyalowerocs
[TepeyeHs 3ananuii U
Oruer no Beinonnenne  naGopatopHoit  pabotel, o6paboTka :::;?i?s e
nabopatopHoii pesynsTatos  skcnepumenta,  OdopMnenve  oTdeTa, .
pa6ote (OJIP) 3aumTa pe3ynsTatos naboparopHoii paboTsl No oTueTy fabopatapHol
paboTel, nepeyeHs
TpeboBaHuit K OTHETY
Onpoc no 3HaHHE OCHOBHBIX NOHATHI Ilepeuens
pasnenam TeMbl/pa3aena/AMCUNNIHHBL onpeaeneHuii
(Temam) OCHOBHBIX MOHATHIA
TeMbl/IUCLMTUTHHBI
[Mponykr  camocrosTtensHoii  paboTel  cTyneHTa,
ApeacTasnAloWmil  cobol  KpaTkoe H3N0KEHHE B
Pedepar (Pdip) MACBMEHHOM  BHAE  MOJY4YeHHBIX  pe3ynsTatoB | Temsl pedepaTos
TEOPETHYECKOr0 aHaNM3a OMNpeAeneHHON  HayyHOit
(yuebHO-HCCNeJ0BATENBCKOMN) TEMBI
OueHounble MaTepuansl, BLIHECEHHbIE Ha IJKk3ameH, | [lepeueHs
COCTOAT ~ M3  3JK3AMEHAUWMOHHBIX  OWUNETOB  C | TEOPETHYECKMX
SKk3ameH TEOPETHYECKUMH BOMNpOCaMH " 3alaHHAMH | BOPOCOB H
MPAKTHYECKOr0 XapaKTepa U NMPOBEPKH MPAKTHYECKHX | KOMIUIEKT THITOBBIX
YMEHHH, 3anay
4. [IlepeyeHbp KOHTPOJIbHBIX 3aJaHHIi MJH HHbIE MaTepHAJBI,

HeoOXoAHMbIE ISl OUEHKH 3HAHHH, YMEHHIi W HABBIKOB, XapaKTePH3YIOLIHX
3Tanbl OPMHPOBAHHSI KOMMNeETEHLMIT B IpoLecce 0CBOCHHS JHCUHNIHHbI
[Iposepsiemas komnereHuus: [posepsiemas komnerenuus: OITK-1, OIMK-1.2

IIpumep 3aoanus

Jns Tekywero kourposas TK1:

Tect

Bonpoc

Bapuanmer omeema

[Tpu abconiotiio Heynpyrom
yaape BbINONMHACTCA:

TONLKO 3aKOH COXpPaHEHUS HMNYLCa

TOJILKO 3aKOH COXpaHEHHA MNONHON MeXaHH1ECKOil JHEPriu

TOJIEKO 3aKOH COXPAHEHHA MOMEHTA HMOYNbLCA

H 3aKOH COXpﬁ!'ICI!IIﬂ HMOynbCa, N 3aKOH COXpPAHEHUA noJHoil
MEXaHI4ecKoil JHEPTrin

Cuna, peiictByiomas Ha
Teno, He cosepuact paboTy,
echu:

Cuna napanjiennha HanpasneHuio nepeMeten

CHila aHTunapannensia nanpasicHiio nepeMeLennn

TENO MOKOUTCA

cuna  nanpasiena
nepeMenenis

noa TynelM YOIOM K HanpaeleHUIO

Panuyc-sekrop,
NPOBEAEHNHBIA U3 Hayana
KOOpAHHAT B AanHyI0 TOUKY
bm BOJIAET ONpenenuTs

MECTOHaXOIKACHNE aannoil Toukn

Mono¥KenHe aamiofl TouKi

PaIHYC KPHBH3ILI TPACKTOPII ABIBKEHTIS TOUKI

BCKTOPHYIO CYMMY CIUI, NPHJIONKEHHBIX K AaH0il TOUKE




Or4er no nabopaTopuoii paore (OJIP)

Yxazauus no opopmiienuio oruera k 1aGoparopioii pabore.

Otuer odopmnsercs kawabiM — CTyACHTOM HHIMBHAYAIbHO M JOJDKEH
COACp#aTh: HOMEP W Ha3BaHue paboTbl, LeNb paboOTbl, AATY BHLIMOAHEHHS, KPATKOE
onucaiue TCOPHH  M3Yy4acMOro  BOMPOCA, OCHOBHbIE  XapaKTEPHUCTHKH
U3MEPUTENBLHLIX MPUOOPOB, 3anHCH Pe3yAbTATOB MPAMBIX M3MEpeHHil M pacyeToB
KOCBCHHLIX M3MepeHHi, odopmnennsie B Buae Tabiuubl, rpagHku MOMYyYEHHBIX
3aBucHUMOCTeH  (ecnu  TpeGyloTCs), 3amMCh  BHIYMCTEHWH, MPUBOAAIIMX K
OKOHYATC/IIbHOMY pE3ynbTaTy, pacyeT oOlwUOOK H3MepeHHH W OKOHYaTeNbHBIH
pe3ynbTaT C yKa3aHWeM OLIMOKH U3MEPEHHS, BBIBOJIBI.

Bee rpaduku nomxHbpl ObITH BBINOJAHEHBI HA MHJJIMMETPOBOI Oymare. Ilpu
pacyerax HeoOXOAMMO UCMONB30BaTh eAMHUIE cucTeMbl CH.

K kaxno# nabopatopHoii paboTe COEPKHTCS MepedyeHb BOIMPOCOB JUIS 3ALIMTHI
nabopatopHoii paboThl.

[Ipumep: Jlabopatopuas pab6ora MU3MEPEHHUE YCKOPEHHS CBOBOIHOI'O
[NAJJEHHUA C ITOMOILBIO MATEMATUYECKOT' O MASITHUKA
KouTposbHbie Bonpocsi:

1. KakoB BHJ 3aKOHa rapMOHUYECKUX KonebaHuii MasTHUKA?

2. Yro Taxoe konebGaHusn? cBoOOAHbIe KoJeOaHUA? rapMoOHHYeckue KosehaHua?
NEPUOIUUYECKHE MPOLIECCHI?

3. Jladite onpeneneHds aMmiauTynsl, (asel, Mnepuona, 4HacToThl, LHKIHYECKOH
4acTOThl KONeOaHusl.

4. BeiBenute GOpMyJbl Ul NMEPUONOB KoJeDaHWH NPYXHUHHOrO, (U3HYECKOro H
MaTEMaTHYECKOr0 MasATHHUKOB.

5. Kak 3aBUCHT BeJIHUUHA g OT reorpaduueckoil lupoTs?

6. [TpuBeauTe npuMepsl NPaKTHYECKOro UCMOJIb30BaHHS KONeOaHHH MasTHHKA.

Onpoc no paszgenam (Temam):

1. AOGCOMOTHO TBEPAOE TENO;

2. Ckopoctb (auddeperunanshas gopma);

3. VYckopenue (auddeperumranshasn Gopma);

4. TaHreHUMaIbHOE W HOpMAIbHOE Yckopeuus (hopmyisl);

5. Bropoii 3akon Holotona (onpeaenenue u hopmyna);

6. Hmnynasc (onpepenenue U Gopmyna);

7. Pabora (onpeaeneHue u Qopmyia);

8. 3akon coxpaneHus MoNHOH Mexaln4eckoi snepruu (onpeaeneune u popmyna);
9. 3akon coxpaHenHs MOMEHTa uMIyJbca (onpeaenetine u Gopmyna);

10. Teopema Ll teknepa.

Pedepar (Pdp)
Temsl pedeparos:

1. iBukenue, kak popma cyuiccTBoBaiis MaTCpHH,



2. 3aKOHbI KWHEMATHKH MEXAQHHYECKOro ABUKCHHUA U CBA3b MCWKAY HUMM;

3. JleiicTBHe cHN B 3EMHBIX YC/IOBUAX;

4. MexaHHueCcKOoe ABHKCHHE B HEHHEPLUHUAILHBLIX CHCTEMaX OTCYETA;

5. Tpeuue. [Tons3a 1 Bpen a1 MEXaHHYECKOrO JBHMKEHHSI;

6. 3aKkoHbl coxpaHeHus - hyHaaMeHTanbHble 3aKOHBI TTPHPOBI;

7. DHeprus — equHas Mepa pasnuuHbIX (OpM ABHKEHUS U B3aUMOAEHCTBHA
MaTepHH;

8. BonuHoBble Npouecchl B NPHPOAE H TEXHHKE;

9. JiBixeHue Ten B peaNbHbIX cpenax;

10. O6 ucropuu pa3sutus «Teopun OTHOCHTENLHOCTHY.

ITpumep 3adanua
Jns rexkywero koutpoas TK2:
Tecr
BO!?POC BGPIFGHHJN omeema
IMepsoc Hayano | Q=AU+A
TEPMOAHHAMHKH s | Q=0
u30TEpMItuECKkoro mpouecca | Q=AU
HMEET BULL Q=A
Ilpu TENAONPOBOAHOCTH | MEPEHOCA UMMYJILCA U3 CNOA B CNOH
NPOHCXOIAT NPOLECCHI: nepeHoca BHYTPEHHE JHEPrHH B OpPME TENJIOTEI

BeIpABHUBAHHA CI{OPOC‘I‘BE Onu3nexamux cnoes
CaMOnpoOM3BONbLHOr0 BbipaBHHUBAHHA KOHL[EIlTpaLlHﬁ B CMECH
ras’osB WiH MJIOTHOCTE B XHMHYECKH YMCTHIX ra3ax

Linkn KapHo — obpaTumbiii JBYX M30X0p W ABYX u306ap
KpYroBoii npouecc, JIBYX H30TEPM M JBYX annabat
COCTOAWMI 13: JIBYX H30TEPM H JIBYX H30XO0p
JIBYX M30TEPM M ABYX u300ap

OTtuer no naGopaTopuoii padore (OJIP)

Yka3zauus no opopmieHuio otyera k nabopatopHoit pabore.

Otyer odopmisieTcs KaXIbIM  CTYACHTOM HHIWMBUAYAJLHO M JIOJKEH
colepXkarh: HOMEp M Ha3BaHWe paboThl, 11enb paboThl, AATy BLIMONHEHHS, KPAaTKOe
ONUCaHHe TEOPUM  M3YYAaEMOro  BOMPOCa, OCHOBHBbIE  XApaKTEPUCTHKH
M3MEPUTENbHBIX NpUOOPOB, 3aMUCH PE3YNbLTATOB MPAMbLIX W3MEPEHHH H pacyeToB
KOCBEHHBIX H3MepeHuil, odopmieHHble B BHAE Tabauubl, rpa@uKH MONYUEHHBIX
3aBucuMocTed  (ecnu  TpeOyloTcs), 3anuch  BHIYUCIEHHH, TPHUBOASLMX K
OKOHYaTeNbHOMY pe3yJbTaTy, pacyer OwHOOK H3MEepeHHH W OKOHYATEeNIbHbIH
PE3yJIbTAT C YKa3aHHEM OLIMOKH U3MEPEHUs, BBIBOABI.

Bee rpaduiu osmkHbl OBITH BBIMOJAHEHLI Ha MUJMMeTpoBoit Oymare. Ilpu
pacyerax HeoOXOAMMO HCIMOJL30BATh CAMHHLBI cucTeMbl CH.

K xaxnoii naGoparopuoii paboTe comep)KHTCs Nepevelb BOMPOCOB AJisl 3ALHTHL
nabopaTopHOit paGoThl.



INpumep: Jlaboparopuas padora ONPEJEJIEHHE OTHOLLUEHWM MOJISIPHBIX
TEITJIOEMKOCTEH FA3A METOJ10OM AIIMABATHYECKOI'O

PACLUHMPEHHSI

KoHTposbHBIC BONPOCHI:

1) Kakue Buabl TenjsoeMkocteii Bam ussectHb!?

2) Or yero 3aBUCHT TeroemkocTs ras3os? [Touemy C, > C,?

3) Kakos ¢u3nueckuii CMbICT yHHBEPCANBHOl ra30BoH MOCTOAHHON R?

4) OOBACHUTE U3MEHEHHE TEMIepaTypbl ra3a B NPOLIECCE OINbITA.

5) O6wacuure, mouyemy anvabaTa MpH paclIMpeHHH rasza CHanaer Kpyde, ueMm

u3oTepma.
6) Uro HaszbIBacTCca yucaoM creneHell csoboabl? Kak 3aBUCAT OT uyucia CTeneHel

ceobonsl Cy u Cp? 3Has y (M3 ombITa), pacCYUTAliTE HUCIO CTerneHeHd CBOOOMLI
MOJIEKYJIbI BO31YyXa.

Onpoc no pazaenam (Tremam):

YpaBHEHHE COCTOsIHUS HAeabHOro rasa (ypasHenue Mexneneesa-Knaneitpona);

1
2. 3axoH ABOranpo;

3. OcHOBHOE ypaBHEHHE MOJIEKYJISIpHO-KHHETHYECKON TEOPHH;
4, Cpenuss KkBaapaTHyHas CKOPOCTb;

5. BHyTpeHHsst aHeprus Ans npou3BONEHON Macchkl m rasa;

6. Ilonnas pabora 4, coBepiuaemas rasom;

7. TennoeMkocCTs;

8. [IlepBoe nHayano TepMOAHHAMHKH;

9. Pabora B H30TEpMHYECKOM MPOLIECCE;

10. YpaBuenue [lyaccoHa.

Pegepat (Pdp)
Temsl pedepartos:

. CrpoeHue BelwecTsa ¢ TOYKH 3PEHHS MOJIEKYJISIPHO-KHHETHYECKOH TEOpHH;
. Juddy3uoHHbIe NpoLECChl B )KHBOH H HEXUBOH NpUpOE;

. TenyioobMeH B »UBOH W HEXXUBOW NMPUPOAE;
. [Ipupona kanunaspHeIx aBneHui. KanunispHele sBAEHUS B )XMBOH H HEXHBOK

-TIpUpOJE;
. 3aKOHBI TEPMOAHHAMUKH M X POJIb B PACCMOTPEHHH PaBHOBECHBIX MPOLIECCOB;
. Kpucrann, kak opma cyuiecTBOBaHHsI MAaTEPHH;

. Cuibl B MEXaHUKE U MOJIEKYJIIPHOI (PU3HKE;

. DHTpONUsl, kKaK YHKLHUS COCTOSHHS CHCTEMBI;

. Teopema BoabuMaHa 0 paBHOMEPHOM pacrpeeNleHHH SHEPTHH MO CTEMEHIM

cBo0OAbI;
10. Knaccuueckas cratucruka Bonbumana;

B WN -

O 0~ O\ Wy



ITpumep 3aoanus

Jnsa rekywero koutTponn TK3:
Kourpoasuast padora (KurtP)
Tunossle 3ana4u 118 KOHTPOJILHOK paboTh

Bbuner 1

1. [IBe rupu ¢ Maccamu 2 Kr M 3 Kr COEAMHEHBI HUTBHIO M MEPEKHHYTHI Yepes OJok.
HaiiTi yckopenue, ¢ KOTOpBIM JABHXKYTCSl PTHPH W CHITY HaTshKeHHMst HUTH. Tpenuem
1 Maccolt Gnoka npenedpeub.

2. Uneanbuas Tennosas mawnia KapHo cosepiuaer 3a oauH uuia pabory A = 2,94
kK M OTHAET 3a UMK XOJOAMJBHHKY KoiuuecTBo TerioTel @, = 13,4 kx.
Haiiti x.n.0. MawuHbl.

3. Paccrosuue mexny 3apsaamud +8 HKn u -6 HKn paBHo 40 cm. Bpiuncauts
HANpPSHKCHHOCTb W MOTEHLMal MOoJjisi B TOYKE, JEXALEH MOCEpEaUHE MEXIY
3apaaaMHu.

4. 1sa 3apsna no g = 10° Kn kaxaelii Haxomstcs Ha paccrosHuu 50 cM apyr ot
apyra. Kakyto paboTy HYXHO COBEpLUHTb, 4TOObI COMM3UTL HX 0 PACCTOAHHMA 5
cMm?

5. Konneucartop emkocteio 2 Mk®d 3apsbkeH no HanpsokeHust 20 B. Kako#t 3apsan
Oynet Ha obkaakax 3TOro KOHAEHCATOpa, EC/IM K HEMY MOAKIIOUHTE MapaienbHo
npyroH KoHIeHcaTtop emkocTbio 8 Mk®d, 3apsbkeHHBIM N0 Hanpskenus 32 B.
CoenuHenbl 00Kk KOHIEHCATOPOB, HMEIOLLIME PA3HOWMEHHBIE 3apsAbl.

buner 2

1. lllap maccoit 1,5 kr katuTcsi 6€3 CKOJNIBKEHHUs M0 FOPU3OHTANIBHON TIJIOCKOCTH CO
CKOpOCTHIO 5 M/c OnpenenuTh KHHETHYECKYIO SHEPTHIO Luapa.

2. Onpenenurte HauboJiee BEPOSTHYIO CKOPOCTh MOJIEKYJI ra3a, MIOTHOCTh KOTOPOro
npu nasnennu p = 40 klla cocrasut 0,35 kr/m’.

3. Jlpa wapuka ¢ maccaMd m = 0,1 r Kax bl NOABELUEHBI B OAHOH TOYKE HA HUTAX
anuHoi 20 cM kaxad. [TonyuuB OJMHAKOBBIN 3apajl, HAPUKHK PAa30LLIHCh TaK, YTO
HUTH 0BpasoBanu yron 60°. HailTi 3apsj Kaxa0ro WapHka.

4. lllapuk maccoii 40 wmr, 3apskenHblii 10 3apsna g = 10° Kn nsuxercs co
ckopocteio 0,1 mM/c. Ha kakoe pacCcTOSSHHE MOXET NpPUOIM3UTBCA WAPHK K
MOJOKUTENLHOMY TOUEYHOMY 3apamy q; =2 -10° Kn?

5. Kounencarop emxocrtoio C; 3apsmked a0 Hanpsbkenus U;= 100 B. Tlpu
napajiensHoOM MOAKIIOYEHMH 3TOr0 KOHAeHcatopa K HesapsbkeHHomy ¢ C2=35
Mk®D, BonbTMETp nokasan obiwee Hanpsokenue U= 20 B. Ha#itu C,.

Buner 3

1. Kakoe paBfieHHEe CO3[aeT KOMIMPECCOp B KPACKOMyNbTe, €ClH CTPys MXHIKOH
KPACKM BBITEKACT 3 HEro CO ckopocThio 20 M/c. [1noTHOCTb kpacku 800 K/,

2.Macca m = 10 r xucnoposa uarpesaercs ot temnepatrypsl T; = 323 K 1o

Temnepatypbl To=423 K. Haiith usamenenue sutponun AS, eciu HarpeBaHHE
MPOUCXOAUT H300apUUecKH.



3. Paccrosuue Mexay 3apanamu g;= 180 WKn u ¢;=720 uKn paBHo 60 cm
Onpenenuts TOUKY Ha MpAMOi, MPOXOAsIIEH Yepes 3apsmbl, B KOTOPOi HYYKHO
MOMCCTHTb TPETHH1 3apsi, YTOOBI BCSl CHCTEMA HAXOIUNACh B PABHOBECHH.

4. HaiiTn SHEpruio CHCTEMbl TpPEX OJMHAKOBBIX TOUEUHBIX 3apsafoB Mo q = 107 K,
PacnoJIoKCHHBIX B BEPIIMHAX paBHOCTOPOHHErO TPEYroJibHUKA CO CTOPOHO#H 3 cM.

5. [lnowianb NJACTHH MJAOCKOro BO3JYLIHOro KoHzeHncaropa 1,1 cM? 3a30p Mexay

HUMH 3 MM. Oueprust 3apsokeHHoro kouzencatopa 1 mk[k. Jlo kakoro
HaNpPsSYKEHUs 3apKEH KOHAEHCATOp?

Otruer no naGoparopuoii paGore (OJIP)

Yka3auus 1o opopmiaeHHio otyera k JabopatopHoii pabore.

OTyer odopmaseTcs KakbIM CTYAEHTOM WHIAMBMAYANLHO M  JIOJIKEH
CONEPKATD:
HOMep W Ha3BaHWe paboTel, uenb paboThbl, JATy BBIMOAHEHHS, KPaTKOe OMUCaHHe
TEOPHMH  M3y4yaeMoro BOMPOCA, OCHOBHBIE XapPaKTEPUCTHKH HM3MEPUTENbHBIX
Mp1uOOpOB, 3alMHCH pE3y/bTaTOB MPAMBIX H3MEPEHU W pacuyeToB KOCBEHHBIX
u3MepeHui, opopmieHHble B BUAe TabULbl, TpadHKH MOJYYEHHBIX 3aBUCHMOCTEH
(ecnn  TpeGyroTcs), 3anUCh BBIYMCNIEHHH, NPUBOAALIMX K OKOHYATENLHOMY
pe3ynbTaTy, pacuer owHbOK W3MEpPEHHH W OKOHYATENbHBIH Pe3yNbTaT C yKa3aHHEM
OWHOKH H3MEPEHHS, BBIBOIBI.

Bee rpagukd 1omkHbl ObITE BBIMOJHEHb! HA MUJIMMETPOBOH Gymare. [lpu

pacyerax HeoOXO0NHMMO UCIONB30BaTh eMHKLIbI cucTembl CH.
K kaxnoit naboparopHoii paboTe cCOmEpXKHTCS MepeyeHb BOMPOCOB IS 3aLLMUTHI
nabopaTopHo# paboTEl.
IIpumep: JIaboparopuas pabora TPAIYHUPOBKA TAJIbBAHOMETPA
KounTposbHble Bonpocki:
1. Yro o3Hayaer nporpanyupoBatb npubop?
2. Copmynupyiite npasuna Kupxroda.
3. Crpenka ranpBaHOMETpa CTOMT Ha HYJIEBOM JeNeHMH IuKanel, koraa R =0.
JlokaxkuTe 3TO, MPpUMEHUB BTOpoe npaBuiio Kupxroda.
4. Yto HyxHO caenatb, YTOObl OTKJIOHUTH CTPENKY rajibBaHOMETPA A0 NPEAENbHOro
3HAYCHMS LUKAJIbI, ECJIM OHA TyJa HE OTKJIOHHJIACh MIPH MAKCHMAJILHOM 3Ha4eHHu R?
5. ['ne 6yner naxonutecs crpenka npubopa, ecnd Ry = R, =0, a R # 0? Yrto moxer
NPOH30HTH C raJbBaHOMETPOM B TOM chy4vae, ecnu JJIC HCTOYHMKA - TOCTATOYHO
Oonbluas BenuyuHa?

Onpoc no pazgenam (Temam):

1. Ilpomoniure onpeneneHue: «DNEeKTPOCTATHUECKHM nojem
HABBIBACTC . v v vvvusssnnenrnnresaresresesssesessssesasassanns B I3 SO SO—— »3

2. Tlpomonxute onpenenenue:  «HanpsHKEHHOCTLIO — DJIEKTPUUYECKOrO  MoOJis
HASEIBRSTOH v s s isvvs s s s ds G e R P AT SN R S R e »;

- 3. Kax Hanpasjied BeKTOp HANPSHKEHHOCTH 3EKTPUUECKOro mos?
4. 3axon Kynona (popmyna 1 BXOAAILIHME B Hee BETHUHHDL);



Cnsi3b BEKTOPA HANPSHKCHIOCTH 2 2JICKTPUUCCKOrO MOJISl C MOTEHLUKATIOM (;
Anewrpuuccknii rox. Cuna 1 NAOTHOCTL TOKA;

7. 3axon Oma (Bcc BapuanTol);

8. PaGora u mouocri Toka. 3akon Jxoyns-Jienua;

9. 1-c 1 2-c npasuna Kupxroda s paspeTBaeHHbIX LENEH;
Pedepar (Pdhp)

Tembt pedeparon:

T:h-b.bJM-—'

~o

9.
10.

Ilp

ONEKTpHUCCKHE ABCHHS B PUPOAE;

McTounnkH ToKa M ranbBaHMUYCCKUE SJIEMEHTHI;

Teopus MaxcBenna u ee BnusHHE HA pa3BUTHE QU3HKH;

M3oTponubie H aHW30TponHble AUdNeKTpHkU. CerHeTo3NeKTPUKH;

[Tposoauuku. SIBnesue 3nekTpocraTHyeckod MHAYKUMH. Pacnpenenenue
H30BLITOYHOrO 3apsaaa B 3apsHKCEHHOM MPOBOAHKKE. DKpaHbl. 3a3eMIIeHHE;
OcHOBHbBIE 3aKOHBI MOCTOSHHOrO TOKA;

Tox npoBoaumocTu B Meramnax. OCHOBBI KJIaCCHMUYECKOH 3NIEKTPOHHOW TEOPUH
37EKTPONPOBOAMMOCTH METAIJIOB;

3axkon JIxoyns-Jlenua B nuddepeHuuansHoil U HHTErpanbHOi dopmax. 3akoH
Buaemana-®panua;

CBepxnpoBOAMMOCTb;

DNEKTPUYECKHH TOK B raszax. DJNEKTPOMpPOBOAHOCTh ra3oB. Mouuzauus monekyn
ra3oB. HecamocrosTenbHBbIH ra3oBelii paspsan. YapHas HOHW3ALUMS TIa30B.
CamocrosiTenbHbIH ra3oBblid pa3psi U ero THIbL. [a3opaspsaHas niasma.

umep 3a0aHus

Jdans tekyuwero kouTpoas TK4:
Tecr

Bonpoc

Bapua HMblI omeema

HMuaykumonuelii ToK — TOK,
BO3HHMKAIOWHII B 3aMKHYTOM
NpOBOJALIEM KOHTYpE, €Ciu

KOHTYD:

BPAaWACTCA B 3NEKTPHYECKOM NoOJE

HAXo0AUTCA B MArHUTHOM MOJIC

HaXO0OUTCA B NEPEMEHHOM MArHMTHOM NOJIE

HaxXOAWTCA B HNIEKTPHUCCKOM 110J1€

MaruuTHbIii
NpoM3BOJILHO
HOBCpXHOC‘be

NoTOK  uepes
3aMKHYTYIO

OMNMpeacnaeTCsa TOKamil, NEpECEKatOUHMI NOBEPXHOCTL

onpeacnacTca BHYTPCHHUMH KPYTrOBbIMI TOKaMH

onpeacnacTea BHEIHIMHA TOKAMH

paneu nymo
Hanpagneuue cunol, npasoro BHITA
Aeicrayioueh na Tok co Oypasunka

CTOPOHLI MArHHUTHOrO NOJIA
HAXOJAHUTCA NO nNpasHy:.

Jlesoii pyku

npasoii pyku




Oruer no aabopaTopuoii pabore (OJIP)

Ykaszanus no opopmicHuio otuera k saboparopioii padore.

OTtyer OQOPMIIACTCA  KXIbLIM  CTYACHTOM HMIJAMBUAYAJILHO M JOJKEH
COJICPKATD:
HoMep M Haspauue paboTbl, ueab paboTbl, AATY BBLIMTOJHEHHS, KpaTKOE OMHCaHHUe
TCOPHH  M3Y4aeMoro BOMPOCA, OCHOBHBIC XaPaKTEPUCTHKH  HU3MEPHUTENIBHBIX
npuOOPOB, 3anMHUCH peE3yNbTaTOB MNpSIMbIX HW3MEpPEeHMH M pPacyeToB KOCBEHHBIX
uamepennii, opopmacHubie B BUAC Tabauubl, rpaduKK MOSYYEHHbIX 3aBHCHMOCTEH
(ecnu  TpeOyloTCsA), 3aMMUCh BBLIYHCICHWH, MNPUBOAAMUX K OKOHYATEILHOMY
pe3yJabTaTy, pacyer OWHO0K U3MEpEeHHH H OKOHYATEsbHbIH pe3yabTarT C yKasaHHEM

OLHOKH H3MEPEHHS, BLIBOADI.
Bce rpadukH JO/KHBI GbITH BBLIMONHEHLI HA MHIIMMETpOBOH OGymare. [lpw

pacuyeTax HeoOXOAWMO UCMOJBb30BaTh eAUHHULBI cucTeMbl CH.
K xaxnoi nabopatopHOd paboTe COAEpXKHUTCS MepeyeHb BOMPOCOB Ui 3aIUHMTHI

naGopaTopHoii paboThl.
[Mpumep: JlaGoparopuas pabora OIIPEAEJIEHHE T OPHU30HTAJIbHOH

COCTABJSIIOUIEM HMHAYKLMU MATHHUTHOIO TIIOJI1 3EMJIK U
[TIEPEBOJIHOI'O MHOXMWTEJISI TAHI'EHC-I'AJIBBAHOMETPA

KoHTpoJIbHBbIE BONPOCHI.
1. Yro Takoe HHAYKLMSA MarHUTHOTO MoJisi?
2. Tloyemy MarHMTHas CTpelKka OTKJIOHSETCA MpH MPONYyCKaHHH TOKA 4YeEpeE3

KaTyLKYy?
3. Jlng yero B Hayane paboTel HEOOXOAMMO YCTAHOBHTH KAaTYLUKY TaHIE€HC-

raJbBaHOMETPA B MJIOCKOCTH MarHMTHOrO MepuanaHa 3emiu?
4. Kak HanpaB/ieHO MarHUTHOE M10JI€ B LIEHTPE KPYrOBOro MPOBOJAHKHKA C TOKOM?
5. Tloyemy HarpaBieHUE OTKJIOHEHHS CTPEJKH MEHACTCA [pH H3MCHEHHH

MOJIIPHOCTH TOKA KaTyIUKH?

Onpoc no pazaenam (TemMam):

1. ITo xakoMy MpaBHJly HaXOAMTCA HanpaBJieHHE BEKTOpa HHAYKUHH MarHHTHOrO
nons?

2. Cuna Amnepa. [1o kakomMy npaBHyly HaXOAHTCSl HANPABICHHE CHIIBI Amnepa?

3akoH bBuo-Capapa-Jlannaca. Cpsa3b HanpsHKEHHOCTH MarHWTHOroO noas ¢

MArHMTHOH HHAYKLHEH.

MaruuTHblii notok. Teopema ["aycca aJjisi MAarHUTHOrO MOJS;

Cuna Jlopetua. ITo xakomy npapuity HaXOAWTCS! HANPABJICHHE CHITbI Jlopenua?

3akoH 3JICKTPOMArHUTHON HHAYKUHH Papanest;

Camounnaykuus, MHAYKTHBHOCTD;

DHeprust MarfuTHOro noJis;
Vpasuenus Makepeasna AJst 9JCKTPOMArHATIOrO 0/ (mudpdpepenunansbhas u

(%]
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UHTErpasibHbIC OpPMbI);
10. Konebarenbblit kontyp. ®opmyJia Tomcola,



Pedepar (Pdp)
Temb! pedeparton:

—_—
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10.

YCKOPUTENH 3apsSiKCHHBIX YacTH. Marnerpon. Macc-CrekTpocKonusi;

3akoH nonHoro Toka u ero npumenenue. Teopema [Naycca 151t MArHUTHOrO MOJIS;
Tunsl MarHeTukoB: nua- W napa- MarHeTukH. COOTHOUIEHHE —MeEXKIY
MOSBACHUAMHM IHA- U Napa-MarHUTHLIX CBOWCTB BELLECTBA;

®deppomarnerusm. Touka Kiopu. Maruutheiii  rucrepesuc. [Ipumenenus
¢deppOMarHeTHKOB;

KBautoBass npupona  ¢eppomarHetusma. MexaHusM — HaMarHHYMBaHUsA
¢eppoMarHeTHka;

SBneHue 3MEeKTPOMArHWTHOW MHIAYKUMH: 3.4.Cc. HHAYkuuH. [lpaBusio Jlenua.
OCHOBHOIf 3aKOH 3JIEKTPOMAarHMTHOM HHAYKUWH (3akoH Papanes-Jlenua.);
Onexrtpuuecknii  konebarenbHbli  KOHTYp. CBoboauele  konebanus B
3NIEKTPUYECKOM KOHTYpE;

[TepemeHHBIA 3/CKTPHYECKHH TOK. XapaKTEPUMCTHKH IEPEMEH-HOrO TOKa.
MotHoCTb TOKa;

BonnoBoe ypaBHEHHE IS 3JIEKTPOMArHUTHOHW BOJIHBL. OObeMHas IUIOTHOCTD
DHEPruH JIEKTpPOMarHuTHoro noJjs. [Torok avepruu. Bekrop IloliHTHHra;

[IIkana 2/1eKTPOMAarHWTHLIX BOJH. Paavo4acTOTHBIA WM ONTHYECKHH JHAna3oH
3JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

Jlnst Texywero koutposs TK5:

TecT

Bonpoc Bapuaumer omeema

Yron Mexay [J10CKOCTAMH

NponycKaHus IBYX | yBenuuuTcs B 2 pasa

NONAPH3aTOpOB paBeH 45°.
Ecnu yron yBenuuuts B 2
paza, TO HHTEHCHBHOCTh
CBETa, MpOLUEALIEro uepes
o0a nonspuzaropa

YMEHBIUUTCS B 4 pasa

CTaHeT pPaBHOIi HYIO

YMEHBUIMTCA B 2 pa3a

Yron naneHus nyda Ha | 0,71. (OTBeT yKa3aTh ¢ TOUHOCTBIO 0 COTBIX)

rpasMuy JABYX Cpea paBeH
45°,
60°,
OTHOCHTENIbHBII MOoKa3aTefb
npeaoMJeHns CoCTaBaaeT

yron npenoMaeHus’ -
npu ITOM

[pu nepexone cpera U3 HanpasjieHHe pacnpocTpaHeHus
BaKyyma (BO3ayX) B Kakylo- | CKOpOCTb pacnpocTpaneHiis

J'lHﬁO OINTHYECKH JUTUHA BOJTHDBI

npo3payiyio cpedy (BoAy, yacroTa konebauuii B ceerosoii nonue

CTEKJ10) ocTaeres
HEH3MEHHOM. .,




Oruer no aaGoparopuoii padore (OJIP)

Ykazauus 1o opopmiaeHnio otuera k naboparopiioii paGore.

Otyer odopmasercs  KaxALIM  CTYJACHTOM UILAUBUJLYANILIIO W JIOJIAKCH
CONCPXATh:
HOMEp W HasBauue paGoTwl, uenb paGoTLl, AaTy BLIMOJNCHUS, KPATKOC OMUCAHUC
TCOPHH  M3Yy4acMOro BOMPOCA, OCHOBHLIC XAPAKTCPUCTUKH  M3MCPUTCIBLHBIX
npubOpoB, 3aMUCH pPE3yNLTATOB MPAMBIX HM3MEPEHHi M pacuerTon KOCBEHHBIX
H3MEPCHHH, 0QOpMICHHBIC B BHAE TabAULLI, rpadMKH MOSYYCHHBIX 3aBUCHMOCTEH
(ccnu  TpeGyloTcs), 3anuch  BBIYMCICHHMHA, MPUBOAAIMX K OKOHYATEIHLHOMY
pe3yJbTary, pacyer OlHOOK H3MepeHHd W OKOHYATENbHbIN PE3yNbTAT C YKa3aHHeM
OwWHOKH U3MEPEHHUS, BbIBOJIBI.

Bce rpadguku 10MKHBI ObITH BBINOJMHEHb! HAa MUJUTMMeTpoBo#i Oymare. [Ipu

pacuetax HeoOXOAMMO MCMONB30BaTh eqMHHULBI cucTembl CH.
K kaxnoi nabopatopHoil pabore coaep)kHTCs nepeyeHb BOMPOCOB MAJIA 3alLUTHI
nabopatopHoit paboThl.
[Tpumep: JlaGoparopHas pabora [[IPOBEPKA 3AKOHA MAJIIOCA

KouTponbsHbie BOonpockl.

1. Kako# cBeT Ha3bIBAETCA MJI0CKOMONSPH30BAHHBIM?

2. B 4eM COCTOMT siBlIEHUE ABOHHOIO JiyyernpeJoMiaeHus?

3. Yro Takoe onrtuyeckas ock? Kakue MJOCKOCTH B KpHCTale Ha3bIBAIOTCA
rJIaBHBIMH?

4. ChopMmynupyHTe 3aKOHbI NOJIAPU3ALUH.

5. YkaxuTe crocoOb! MOJyUYEHHUs MONSIPU30BAHHOrO CBETA.
Onpoc no pazaenam (Temam):

1. EcrecTtBeHHBIH U MONAPU3OBAHHBIN CBET;
2. 3akoH Mamoca. 3akoH Bprocrepa (Gopmynsr);
3. Hurepdepenuus, ycnopue HHTEpHepeHUHOHHBIX MAKCHMYMOB;
4. Judpakuus. Ycnosue 1H(pakLLHOHHBIX MAKCHMYMOB;
5. JlMcrnepcus U ee nposiBICHHUS;
6. Tennopoe n3anyyeHue.

7. AOCOMIOTHO YEpHOE TENO.

8. 3akoH Credana-bosbumana,

9. 3akon cmewenus Buna.

10. ®oroapdekr. Ypapienue Jitnwureina i suewinero Gporodddexra.

Pedepar (Pdp)
Temb! pedeparos:

1. TMonockr pasuoit Tomumiinl. Kosbua Hulorona. IMpumenenne nurepdepenunu s
TEXHHUKE,
2. Jucnepcuounniit cnexrp. [pumenciue aucnepeuy,



3.

6.
[
8.
9
1

[Monapu3auus CBETa MPH €ro OTPAKEHUH U NPESIOMIICHHUH.

[Tonnoe (Buyrpeuunee) oTpawxcuue cBera. IlpeaenbHeli  yron nonuoro
orpaxkelins. CBETOBOADI.

Bpautene  nnockoctd  nonspusauuu. [lonspumerpusi.  Ilpumenenne wu
MCIONbL30BAKE MONIAPU3ALMHK B HAPOJHOM XO3s1iCTBE.

[Mpumenenne BHewHero Gotoadexra B TEXHUKE.

Buyrtpennuit poroaddext 1 ero npumeHeHus.

Hasnenue ceera. (BantoBoe 00bACHEHHE NABIECHHUS CBETA.

doroad ekt B nonynposoaHukax. 2ddext lembepa.

0. I—IOHﬂpHBa[IHﬂ NpyH MPOXOXKINEHUH CBETA HECPE3 HEKOTOPLIE KPUCTAJIBI. 3aKkoH

Manioca.

IIpumep 3adanus

Hansa tekymero koutposas TK6:

Tunossie 3a1a4u At KOHTPOJbHOH paboThI.

Buner 1

4

-~

Jd.

4.

HaiiTu MarHuTHBIA NOTOK Yepe3 ruiowaAb MOMNepeyHoro ceyeHus KaTywku (6e3
CepAECYHHKA), UMEIOLLIEH Ha KaXJIOM CaHTHMETpe AJIMHBEI n = 8 BUTKOB. Pamuyc
coJIeHOUIa ' = 2 CM, CHJia TOKa B HEM [ = 2A.

[Tyyok 6enoro ceera najaer HOPMaJlbHO Ha CTEKJISIHHYIO MJIACTHHKY, TOJNLIHHA
kotopoit d=0,4mkm. [lokazarens npenomnenus crekna »n=1,5. Kakue InuHE
BOJIH, Jiexallue B npeaenax suaumoro crnekrpa (ot 4-10% po 7-10%* mm),
YCUJIMBAIOTCS B OTPaXXEHHOM nyuke? HYacTvua HaXoqUTCs B MOTEHUUANBHON AMe
IWHPHHOH [/ ¢ OECKOHEYHO BBICOKMMH CTEHKaMH B OCHOBHOM cocTOosfiHMH. Halitu
BEPOSATHOCTb HAXOXAEHUS YaCTHIIb B UHTEpBase //4 < x <[/2.

HaliTh nosiHyl0 3HEPrHi0, MOMEHT HMMIYJIbCa 3JIEKTPOHA U €ro BO3MOXHbIE
MPOEKLHH B BO3OYKIECHHOM COCTOSIHMM 3d B aTOME BOJOpOJA.

Ha#t aedexr Macc, SHEPruio CBA3H H YAEIbHYIO JHEPrHIO CBA3M Alpa a30Ta.

Buner 2

L.

e e

JlBe KaTyllkd HamMOTaHbl Ha oOwWMH cepaeyHuk. HaWTh HMX B3auMHYIO
MHAYKTHUBHOCTD, €CJIK MPH CKOPOCTH M3MEHEHHH CHJIbI TOKAa B MEPBOH KaTylike
dl/dt = 3A/c Bo BTOpO# KaTylike HHAYKTHBHOCTH HHayuupyetes SJ1C &= 0,3B.
BbryucanTe panuycebl nepBbiX NATH 30H PpeHens Aas cinyyas MJIOCKOH BOJHBI.
Paccrosinue OT BOJIHOBOH MOBEPXHOCTH O TOUYKH HabnoaeHus paBHo 1M. JInuua
BOSIHBI A=5-107M. ®oToH ¢ 3neprueit 0,51 MdB B pesynbTaTe KOMITOHOBCKOTO
paccesHUs OTKIOHUICA Ha yron 180° .Onpenenuts 1010 HEPTHH B NPOLEHTAX,
OCTaBIIYIOCS Y paccessiHHoro )oToHa.

HalTi nosmiyio 3Hepruio ¥ MOMEHT HMMyjibca JEKTPOHA B BO30YKAEHHOM
COCTOAHHH 3p B aTOME BOAOPO/A.

Haiftn suepruio  u anuuy Bonnbl ¢oTOHA, HCIMycKAeMOro MpH MEPEXOAe
3JIEKTPOHA B aTOME BOJAOPOAA CO BTOPOrO JHEPreTHUECKOro YPOBHs Ha NEpBbIH.



Buner 3

1. HanpsbkeHHOCTh MarHWTHOTO MOJsi B LUEHTPE KPYroBOro BHTKA C MarHHTHBIM

MOMEHTOM pn=1,5 AM* pasua 150 A/m. Onpenenure: 1) panuyc BuTka; 2) cuiy
TOKA B BUTKE.

. CKOJIbKO WITPUXOB Ha IMM ANHMHBI UMeeT nudpaklUOHHAas peleTka, eciy 3eeHas
munust pryth (A=5461A) B cnextpe nepsoro nopsaka Ha6roAaeTCs MOL YrJOM
0,33 panuan?

. Yron paccesnus ¢otona ¢ sueprueii 1,2 MaB na coGomHom anekTpoHe 60°
Haiitu snepruio paccestHHoro poToHa U 2AeKTpoHa OTAAYH.

. 3a Kakoe BpeMs pacnanercs 1/4 HayaJpHOro KOJIM4eCTBa saep PadHOAKTHBHOIO
HYKJIMAA, CCH Neproj noaypacnaja 24 yaca?

OTuer no nadopartopHoii padore (OJIP)

VYkazauus no odpopmieHHI0 oTyeTa k jabopatopHoit pabdore.

Otyer odopmiseTcs KaxIbIM CTYJEHTOM HWHAMBHAYQJIBHO W OOJDKEH
COJIEPIKATh:
HOMEp M Ha3BaHue paboTel, uenb paboThl, JaTy BBHIMOJHEHHS, KPAaTKOE OMHCaHHE
TEOPMH HM3Y4yaeMOro BOMPOCA, OCHOBHBIE XapaKTEPUCTHUKH H3MEPHUTEIbHBIX
npubopoB, 3amucH pe3y/lbTaTOB MNPAMBIX HM3MEPEHHH M pPacyeTOB KOCBEHHBIX
u3MepeHHit, ohopmieHHble B BUAe TabmuLbl, rpaduKH MONYYEHHBIX 3aBUCHMOCTEH
(ecnu  TpebylOTCs), 3anMCh BBIYUCICHHH, TMPUBOAAIIMX K OKOHYATEJNIBEHOMY
pe3yNbTaTy, pacuer oWHOOK M3MEPEHHH K OKOHYATENbHbIH PE3YJBTAT C yKa3aHHEM
OLIMOKHK U3MEPEHHA, BEIBObI.

Bce rpadguku J0JKHBI ObITH BBIMOJIHEHbI Ha MHJIHMETPOBOMH 6ymare [Tpu
pacyerax HeoOXOIMMO HCMOL30BaTh eMMHULBI cucTeMbl CH.
K kaxnoii naboparopHod paboTe COAEPKUTCA TepeyeHb BOMPOCOB AJSL 3ALUMTEI
nabopaTopHo# paboTsI.

ITpumep: JlaGopaTopHas paboTa BHELUHUM ®OTOIDDEKT
KoHuTpoabHbie BOIPOCHI

1. Yto Takoe goron? Hanuwure Gopmynbl €ro XapakTepUCTHK;
2. Jlaiite popMynupoBKy BHewHero poroaddexTa;
3. Yto npoucxoamt ¢ (OToHOM, NaJalOUIUM Ha PPAHULLY METANNA;

4. YTO NpPOMCXOMUT C 3IEKTPOHOM B METajje MOCjie ero B3aUMONACHCTBHA C
doroHoM?

5. Yrto nHa3biBaeTcsa paboToi Bblxona’? Ubsi 9TO XapaKTepUCcTHKa?

6. JlaiiTe onpeaenenue KpacHoit rpanuibl Gpotoaddexta;
7. YTo Takoe TOK HachlleHUus?

8. Jlns uero HysHO 3anupaioliiee HanpskeHne?

Onpoc no pazaenam (Temam)

1. Yo Takoe Bonubl ae bpoina?
2. Dddext Komnrona. Paccesnbiii GOTOH M dEKTPOH 0TAAUN?



3. Tyuuensuwlii agdekr;

4. Crpoenne aTroMa BOAOPOAA. DHEPreTHYCCKHE YPOBHH;
5. Bo3oHbl U DEepMUOHBI — YTO K HUM OTHOCHTCA?

6. Tloctynatsi Bopa;

7. OnekTponHas W ALIPOYHAs MPOBOAWMOCTD;

8. CaoiicTBa aTOMHOTr0 1pa;

9. Tlepuon nonypacnana. Ypasueuus a- 1 [-pacnaos;
10. Dedekt maccor.

Pedepar (Pdp)
Temsl pedeparos:

S¢dexr Basunopa-UepeHkoBa 1 €ro NpUMEHEHHE B SAEPHOH QU3HKE;

K ucropun otkpeitus addexra Komnrona;

SlBnenue cepxnposoaumocti u 3hdekt Kynepa;

Judpakuus peHTreHoBCKUX Nyudell H ee MPUMEHEHHE B PEHTreHOCTPYKTYPHOM
aHaIM3e U PEHTIEHOBCKOM CNEKTPOCKONKH;

5. Tonorpadus — HCTOPHS OTKPBITHS M €€ PUMEHEHHE;

6. SlnepHblit MArHUTHBIA PE30HAHC U €ro NPUMEHEHHE B TEXHUKE;,

7. Tlpobnemb! anepHOH IHEPreTHKH Ha COBPEMEHHOM 3Tare;
8.
9.

1

.
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ATOMHas U slepHas SHEPreTUKa CErojiHA W 3aBTpa;
SlnepHble peaklHH B HAYKE U TEXHHKE;
0. [IpobsieMbl TEPMOSAAEPHOrO CHHTE3A.

MpomexkyTounan arrectauus OMI:
Bonpoce! k 3k3ameny (1 cemectp)

Cucrema orcuera. CKOpOCTb.

YckopeHue 1 ero cocTassioliue.

YrnoBas CKOPOCTh H YTJIOBOE YCKOPEHHE.

3akoHbl HbtoToHA.

Hennepuuanshple cucrembl orcueta. CHilbl HHEPLUHU.
3aKOH COXpaHeHHs UMMYJIbCa.

Pabota cunpi.

Koncepsatusnbie cunbt. [Torenuyuansuas sneprusi.
3aKoH coxpaHeHH s NOAHONH MEXaHHYecKkol dHEepru.
Teopema llreitnepa.

11. Kuneruyeckas sHeprus Bpawiaionierocs rea.

12. OcHoBHO# 3aK0H JMHAMMKH BPALLATEALHONO JABHIKCH S,
13. 3axon coxpanelius MOMenTa UMNysLCa.

14. VpaHeiue coCTOANS MACAILIIOrO rasa,

.
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15. Ocuosuoe ypasienue MOJICICYIAPHO-KHHETHUECKOIH TCOPHH HACAJLHbIX Ma30B.
16. 3akon Maxkcsesnna o pacnpeseneiuu no CKOPOCTSIM TEMJIOBOrO JABHMKCHHSL.

17. Cpennee uucno cronknonenuii u cpeansa aanna ceoboaiioro npobera MONEKy.
18.

Buytpenss JHEPrusl CHCTEMDI,

R Tty 1 SR,



19. Pabora rasa npu ero paciuMpenuu.

20. Ilepsoe Hauano TEPMOAUHAMUKH M €ro NPUMEHEHHE K U30oMpoueccam.
21. TennoemMkocTb HACAILHOrO rasa.

22. Kpyrosoii npouecc (uukm).

23. Lukn Kapuo.

24. InekTpuveckuii 3apsam. 3aKoH coXpaHeHHs INIEKTPUYECKOro 3apsa.
25. Bsaumoneiicraue 3apsinos. 3akon KynoHa.

26. Onextpuueckoe none. HanpsmkeHHocTs noss.

27. DnexkTpuueckuil QUMONb.

28. TloTok BekTopa HanpspkeHHocTH. Teopema Ocrporpaackoro-I"aycca.
29. Tlotenuuan anextpuyeckoro nons. Pabota no nepemerienuio 3apsaa.
30. OnekTpuyeckoe none B AUIJIEKTPHKE.

31. TlpoBoxuuku B 35eKTpHYECKOM Mosie. EMkocTh. KonaeHcaTopsl.

2. DHeprus 3eKTPOCTaTUYECKOro MOnsi.

33. Onektpuueckuit Tok. CHIa M MAOTHOCTB TOKA.
34. 3axon Oma Anst OAHOPOJHOrO NPOBOAHHKA.
35. CTOpOHHHE CHJIBI.

6. 3akon Oma 115t HEOAHOPOAHOrO y4acTKa LEMH.

37. Pa6ora u MowHOCTb TOKA. 3akon Jlxoyns-Jlexua.

8. TlpaBuna Kupxroda ans pa3BeTBieHHBIX Leneii.

THnoBbIe 3a0a4u

1. MaxoBuk Bpaiuaercs ¢ yrnoBoit ckopoctbio 180 06/muH. C HEKOTOPOro MOMEHTa

BPEMEHH OH Hayall TOPMO3HTLCs C YIJIOBBIM yckopeHueMm 3 pan/c’. Uepes kakoe
BpeMsi OH 0CTaHOBHTCA? Kakoe 4nciio 060poTOB OH MPH 3TOM COBEPIIHT?

2. Teno maccoid 4 Kr H3 COCTOSHHMS MOKOS HAYyWMHAET CKOJIB3HUTh [0 HAaKJIOHHOH

MJIOCKOCTH BbICOTOH 0.5 M M JUIMHOH 1 M M MPOXOJAUT K OCHOBAHMIO HAKIIOHHOM
MJI0CKOCTH €O CKOPOCTHIO 2,5 M/c. HallTu koadduuueHT tpenus Tena o niockocts
M KOJIMYECTBO TEIJIOTEI, MOJY4YEHHOH NPH TpeHUH

3. B 6annone Haxoautes ras npu temneparype 17 °C. Bo ckobko pa3 yMEHBLIMTCS

napieHue rasa, ecnu 40% ero Beiiiaer u3 OannoHa, a Temneparypa MOHU3WTCA Ha
10 °C?

4. B 3akpeiToM cocyne odvemom 25 i1 Haxoautes 60 r kucnopoaa u 300 r aprona .

Hasneuue cmecu 0,5 MIa. Haiitu Temneparypy U MOJSIpPHYIO MAacCy W MJIOTHOCTb
CMECH.

5. ﬂByxaTOMHbIFI ra3 B KOJMYECTBE 2 MOJIb HarpepaloT NMpH NMOCTOSIHHOM obbemMe no

temnepatypsl 289 K. onpeaenuTh KONHYECTBO TEMIOThI, KOTOPOE HEOGXOAHMO
COOOUIMTE ra3y, 4ToObl YBEIUUYUTh €ro JaBjeHHE B 3 pasa.

6. JIByxatoMHOMY ra3y coobuieHo koauuectso rtemsorol 2,093 k[lxk. [a3

paciuupsiercs u3obapuuecku. Haiiti paGoty pacuimpenus raza

7. ﬂBa OJHMHAKOBLIX 3apsAXCHHLIX UapHKa, paclojioKCHHLIC Ha pacCTOAHHH

r=0,2 M, B3aumozeictayior ¢ cunoil 1 MxH. JIo kakoro noreHunana 3apaKeHsl
IIApUKH, eciit ux auameTpsl D = 1 cm?

8. Kounencarop emroctbio 4 mx® 3apsoken no uanpskenus 10 B. Kakod 3apsa



Gyaer na o6iaKax 3Toro KONACHCaTopa, CCJIM K HEMY MapajiesibHO MOAKIIOUHTS
apyroii komnaencatop emMkoctTblio 6 Mxd, 3apsbkeuiblii 10 Hanpsbkenus 20 B ?
Cocuitnennt oOKknIanKy KOHACHCATOPOB, HMEIOLHE OHOMMEHHBIC 3apsibl.

9. BonbT™eTp, NMOAKMOUYCHHBIH K HcTouHKuKy Toka ¢ DJIC = 120 B u BHyTpeHHum
conporusnedueM r=3500 Owm, nokaspizaer 118 B. Haiith Buyrpennece
CONPOTHBICHIE BOJALTMETPA.

10. AKKyMynaTop ¢ BHYTpeHHHM conpoTtusnenueM r= 0,08 OM npu Toke [, = 4 A

OTAQET BO BHCWIHIOO Uernb MowHocTk Py = 8 BT. Kakyio MowHocTs oTAaeT OH BO
BHCLUHIOW Uenb npu Toke [, =6 A?

[MpomexkyTounas arrectauns OM2:
Bonpocebl Kk 3k3ameny (2 cemectp)

MaruuTtHoe none. Bektop HHAYKUHH MarHUTHOTO MOJIA.

Cunsl AMnepa.

3akoH buo-Capapa-Jlannaca. Hanpsi»k€HHOCTE MArHHTHOIO MOJISA.

3aKOH NOJHOro TOKa Ul MarHUTHOTO MOJIsi B BAKYYMe.

MaruuTtHbli notok. Teopema ["aycca A/s MarHUTHOrO MOJIL.

Cuna JlopeHua.

SAsnenne Xonna.

. SlBneHue 3NEKTPOMArHUTHOH UHAYKUHH.

. Camounnyxuus. UHIyKTHBHOCTE.

10. DHeprus MarHUTHOTO MOJA.

11. MarHuTHbIE MOMEHTEI ATOMOB.

12. MarHuTHoOE noJe B BELIECTBE.

13. HanpseHHOCTh MarHUTHOIO noJs. OtHocuTeNnbHas MarHHTHas
NPOHHULIAEMOCTD.

14. OcHoBbl TeOpHH MakcBesia 1 3JIEKTPOMarHHTHOTO MoJis.

15. KonebarenbHbld KOHTYP.

16. CBoOonHble He3aTyxalllHe KojeOaHus.

17. CgoboaHble 3aTyXarolHe KoJeOaHHsI.

18. BoaHoBbIE NMpoLECCHI.

19. DnexTpoMarHUTHbIC BOJIHBI.

20. DHeprus 3J1eKTPOMarHMTHBIX BOJIH.

21. CpeToBbl€ BOJHLI.

22. Hurepdepenuns cBeToBbIX BOJN. ICOrepeHTHOCTb H €€ OCYILECTBIICHHE.

23. Judpakuusa csera. [lpunuun INoiirenca-®penens. Meron 3on @penens.

24. Judpakums Ha KPYrjOM OTBEPCTHH H IHCKE,

25. ®doro3ddekr.

26. Macca u umnyJibe gorona. Jipoicrsennas npupona ceera,

27. JlBoiicTBenHas KOpNyCKyasapHO-BOJHOBAS NPHPOAa MHKPOOOLEKTOB.

28. BeposarHocTublii cMbich Bosn ae Bpoiins.

29. CooTHoleHHe HeonpeaeseHocTei.

30. VYpapueuue Ulpeaunrepa.

31. Tyunuenvuwtii a¢dexr.

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

ATOM BOZOpOJA.

Mexau1yeCKHi U MarMTHLIA MOMCHTBI DJICKTPOIA B ATOMC,
[TpUHUKMI TOXKAECTBEHHOCTH MHKpoHacTHIL. Bo3onbl U hepMuotibl.

[TonsTre 0 kBaHTOBBLIX cTaTUcTHKaX Boze-Ditnwreiina n depmu-JIupara.
DNEKTPOHHO-ABLIPOYHON NEpPexo/.

OcHOoBHbIC CBOHCTBA M CTPOCHHE sI/Ipa.

DHeprus cBsA3u suep.

Jlnepubie CHIbL.

Jlnepusie peakuuu. Llennoi npouece aencHus saep.
TepMosinepHble peakuuH.
PanuoakTHBHOCTb.

Tunopble 3a4a4u K IK3aMCHY

-

9.

MarHuTHbIH MOTOK 4epe3 3aMKHYTBIH MPOBOAHHK COMNPOTHBJICHHEM 0,5 Om

papHoMepHo yBenuuuncs ¢ 4 B6 no 12 B6. Kakoit 3apsn npoiues 4epes
nornepeyHoe ceyeHue npoBoaHuka?

. Onektpou ¢ aHeprueit 300 3B aBvKeTCs NEPNnEHAUKYJISIPHO JIMHHAM HHAYKUHH

MariMTHOroO noas ¢ Hanpseunoctbio H = 465 A/M. Onpeanenuts cuiy Jloperua,
CKOPOCTb ¥ PaiMyC TPACKTOPHH IJIEKTPOHA.

. TInockoBbInyknas nuH3a ¢ R=4 M BbINYKJIOH CTOPOHOM JIENHT HA CTEKISTHHOH

MJacTuHe. Ol'lpCILCJ'lHTb ANUHY BOJIHBLI najalollero cCBera, €CJi pajHyc nsaToro
CBETJIONO KOJIbLA B OTPAaXXCHHOM CBETC PaBCH 3 MM.

. Onpenenuts paguyc naToi 3oubl dpeHess, eClii paanyc BTOPOH 30HbI Dpenenst

LISl MJ0CKOrO BOJHOBOrO ()poHTa 2 MM.

. DHepreTuueckas CBETHMOCTL uepHoro Tena Re =10 kBT/M? . onpeneauTh ATHHY

BOJIHbI, COOTBETCTBYIOLLYIO MaKCHMyMy CreKTPaIbHOM

MNIOTHOCTH
BIICpI‘CTH'-lCCI{Oﬁ CBETHUMOCTH 3TOTO TEJA.

. Kakoe konuuecTBo 3Hepruu ¢ 1 cM? MOBEpXHOCTH 3a 1 ¢ M3nmyuyaeT yepHoe Teo,

CCJIH W3BECTHO, YTO MAKCHMAJbHAsA CHEKTPaAlbHAs [IOTHOCTh Er0 IHEPreTHYECKOH
CBCTMMOCTH MPUXOAMTCS Ha JUIMHY BOJIHbI 484 HM?

_Kanuii ocewaercs csetoM ¢ anuHod Bonubl 400 M. OnpenenuTs HaUMEHBLUEE

3afiepKUBAIOILEEe HanpshkeHHe, MpH KOTOPOM doroTox npekpauiaercs. Pabota
Bbixona 2.2 3B.

. Kpacnas rpanuua ¢orospderra Ao = 500 um. Onpeneuts : 1) paboty BbeIXOAA

3NIEKTPOHOB M3 3TOr0 MeTamna; 2) MaKCHMMalbHYIO CKOPOCTL  3JICKTPOHOB,
BbIpbIBAEMBIX M3 METaJljla CBETOM C A =400 HM.

HaifTh SHepruio W JJHHY BOJHBI (OTOHA, HCMYCKAaeMOro npH MEPEexoAe
3JIeKTPOHA B ATOME BOLOPOJIA C BTOPOr0 SHEPreTHYECKOro ypoBHs Ha MEpBEIH.

10. 3a kakoe BpeMs pacnajercs 1/4 HauyanbHOrO KOJMHECTBA SAEP panHoOaKTHBHOrO

HYKJIM/A, €CNIK NEPUOJ Nonypacnana 24 yaca?



