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1. AHHOTALMS JUCLUILINHBI (MOIY.JIS)

B pE3YIbTATEC OCBOCHHUA OWCHUILIMHBI

(Monmyns) y oOydamommxcs (GopMUPYIOTCS

CICAYIOMUC KOMIICTCHIIUN U NOJIKHBI OBITh AOCTHUTHYTHI CJICAYIOIMUC PE3YIbTAThI 06yqu1/1;1 KakK
JTaIl (bOpMHpOBaHI/IH COOTBCTCTBYIOIIIHUX KOMHGTCHHHﬁ:

Kon PesynbTaThl 0OcBOeHHUsT 00pa3oBaTEIbHON [lepeuens muaHupyeMbIx
KOMITCTEHIINT MPOTPaMMBI pe3yIbTaTOB O0YUCHHS 10
JUCHUTUINHE
3HATH:
- OIIK-1.1. Beibop 6a30BbIX
¢u3nUecKuXx M XUMHYECKHX
3aKOHOB JJIsl pEUIeHus 3ajgad
podeCCUOHATTEHOM
JeATeITBHOCTH.
yMeThb:
- OIIK-1.2. Ompenenenne
CIOCOOHOCTH pelIaTh 33a49u nMpodeccnoHamTbHON XaPAKTEPHCTHI (usmccioro
OINK-1 JEATEIIbHOCTH HAa OCHOBE MCIIOJIb30BAHU:A fiporecca (amnemHms),
TEOPETUYECKUX U MPAKTUIECKUX OCHOB XapaKTepHOrO  Jld  OOBEKTOB
€CTECTBCHHBIX U TEXHHYECKHX HAYK, a TAKKe npodeccnonanbHoH
MaTeMaTHYECKOTO armapara ACATCIBHOCTH, Ha OCHOBE
TEOPETHYECKOTO
(3KCTIEpUMEHTATTFHOTO)
UCCIIEZIOBAHUS.
BJIA/IETh:

- OIIK-1.3 O6paboTKa pacyeTHBIX
Y SKCIICPHUMEHTAIBHBIX JTAHHBIX
BEPOSTHOCTHO-CTATHCTUYECKUMHU
METOJdaMH

TpynoeMKOCTh AUCITUTUIHHBI (MOIYIIS): 6 3a4€THBIX €IMHHI]

dopma poMexyTouHO# arTectanuu: 3a4eT (1-if cemecTp), sk3ameH (2-it cemectp)

@opMBbI TEKYIIETrO0 KOHTPOJS YCIEBAeMOCTH: YCTHBIH OIPOC; KOHTpOJbHas paboTa;
BBITOJIHEHHE J1a00paTOpHOM pabOThI ¥ OATOTOBKA OTYETA.
Paznensl nuctunianHbl (MOAYINS), BUABI 3aHATUH M (OpMHUpyeMble KOMIETEHLIUU MO pa3jesiaMm
JTUCIUIUINHBI (MOZYJIf):

TIEE
S © = =
v | §E| &5
Ne i/n HanmeHoBaHue pa3sjena = g 2 & z | £5
= E
RE| 62
1 ®uznyeckre OCHOBBI MEXaHUKHU 5 5 5 17 24 OINK-1
2 MounekyisipHast pu3MKa ¥ TEPMOAMHAMHUKA 5 6 5 17 27 OIIK-1
3 DIEeKTPUIECTBO U MarHETHU3M 5 6 5 17 26 OIIK-1
4 Konebanus u Bonsl. OnTuka 6 - 6 17,5 22 OINK-1
> KeanrtoBas ¢pusnka 6 - 6 18 22 OIIK-1
6 AToMHas U siiepHasi pusuka 6 - 6 18 22 OIIK-1
Bcero
4acoB 33 | 17 | 33 | 104,5| 187,5




2.IIEJIb Y1 3AJJAYH OCBOEHUSI JUCIATLITUHBI (MOLY.JIST)

[{enbr0 OCBOEHUS TUCIUTLINHBI SBISIETCS (OPMUPOBAHUE Yy O0YIAFOIIUXCS KOMIICTCHIIHIA B
cootBeTcTBUU ¢ TpeboBaHusMu ®I'OC BO u 06pazoBarenbHON MPOTPaMMBI.

3amayamMu OCBOCHHUS TUCITUTUINHBI SIBIISTFOTCS:

- npuoOpeTeHre OOydYaloIIMMHUCS 3HAHWK, YMEHWW, HABBIKOB W (WJIM) OIBITA
po(heCCHOHANLHOM JEATeILHOCTH, XapaKTePU3YIONINX 3Tanbl (POPMUPOBAHUS KOMIICTCHIIUN B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U KaJCHJIApPHBIM rpaguKoM yueOHOTo Ipolecca;

- OIIEHKA JIOCTM)KCHUS O00yUYaIONTUMUCS IIAHUPYEMBIX PE3yJIbTaTOB OOYUYCHHs KaK JTara
dbopMUPOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIUH.

3.MECTO JUCIHUILIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

JlucummimHa peanu3yercs B paMkax oOsi3aTenbHON wactu broka 1 «JlucuuImuHbI
(MomymH )»y4eOHOoro IyaHa.

Pesynbrarel 00ydeHHs, IOCTUTHYTbIE IO HMTOraM OCBOEHHS JaHHOM JMCLMITIMHBI
(Momyss) SIBISIFOTCSL HEOOXOAMMBIM YCIOBHEM JJisi YCIEUIHOTO OOYYEeHHs MO CJEIYIOIIUM
JUCLUIUIMHAM (MOAYJISIM), NMpPAaKTUKaM: HauyepTaTesibHas IeOMEeTpUs U HHXKEHEepHas rpaduka,
METPOJIOTHSI, CTAaHAAPTU3AIUS U cepTUDUKALINS, TECOPETUUECKAs MEXaHHKA.

4. TIJIAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 1IO JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIE C  IUVIAHAPYEMBIMH  PE3YJIbTAMH
OCBOEHMUSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

B pesynpraTe OCBOCHMSI ITUCHMIUIMHBI (MOIyJsl) y oOy4aromuxcs (HopMHpYIOTCS
CJIEYIONIE KOMIETEHIIUU U JTOJDKHBI OBITh TOCTUTHYTHI CIEAYIONINE PE3yIbTaThl 00YUSHUS KaK
sTan (GOPMUPOBAHUS COOTBETCTBYIONINX KOMITETEHITHI:

Kon Pe3ynbTaThl 0OCBOEHHUSI 00pa30BaTEIbHON [lepeuens muaHupyeMbIx
KOMITETCHLIUU MIPOTPaMMBI pe3yabpTaToB 00yUYEeHHUs 110
JTUCITUTITHHE
3HATh:

- OIIK-1.1. Beibop 06a30BbIX
(I)I/ISI/I‘ICCKI/IX )41 XUMHNYECCKUX
3aKOHOB ISl pELIeHus 3ajgad
npodeccuoHanbHON
JeSITETBHOCTH.

yMeThb:

- OIIK-1.2. Onpenenenue
XapaKTePUCTUK ¢uzngeckoro
rporecca (stBIEHUS),
XapaKTEepPHOTO  JJII  OOBEKTOB
npoecCuoHaIbHON

CIOCOOHOCTB peraTh 3a/1a4u MpodeccHoHaIBHOM
OIK-1 JeATeIbHOCTH Ha OCHOBE HCIIOJIb30BAaHUS
TEOPETUIECKUX U MPAKTHIECKUX OCHOB
€CTECTBEHHBIX U TEXHHYECKUX HayK, a TAKKe
MAaTeMaTUYECKOro ammapara ACATCIbHOCTH, Ha OCHOBC
TEOPETHYECKOTO
(9KCIIEPUMEHTAIBHOTO)
UCCIIEZIOBAHUS.

BJIAJeTh:

- OIIK-1.3 O6paboTKa pacyeTHBIX
Y OKCIIEPUMEHTAIIHBIX JJAHHBIX
BEPOSITHOCTHO-CTATUCTUIECKUMU
METOIaMHU




5.CTPYKTYPA U COJEPKAHUE JUCHUILIMHBI (MOIY.JIS)

5.1. O6beM aucuMIIMHBI (MOYJIST) U BUIBI y4eOHOM paboThI.

OO6muit 00bEM (TPYAOEMKOCTh) AUCIUIUIMHBI (MOJYJISI) COCTaBIIACT 6 3a4eTHBIX CIUHUIL
(3.E.).

TpynoeMKoCTh Cemectpbl
JUCLUILIAHBI, (KOJI-BO HEJIENb B CEMECTPE)
Bt yueHoii padotsi aKaJIeM. YacoB: Cemectp 1 (18) Cemectp 2 (18)
B tom umncie B Camocto Camocro
o KonTaxThas KonTtaxTHas
Bcero | uHTepakTHBHOMN BCEro STENbHAs BCEro SITEeNbHAs
pabota pabora
bopme pabota pabota
Yueonas pagora (s 1875 20 107 51 56 80,5 32 485
KOHTPOJIs), BCEro:
B ToM Jexuu (JT) 33 10 17 17 17 16
4ucie:
IIpakTrueckue
sarsrms (I13) 33 5 17 17 17 16
JlabopartopHbie
paborst (JIP) 17 5 17 17
Kypcosoit }
npoekt (KIT)
Kypcosas )
pa6ora (KP)
Pacuerno-
rpaduueckue -
pabotsl (PT'P)
Pedepar )
Konrponbhas )
pabora
Apyrue Bumet |y 5 56 485
paboThbl
KoHTakTHasi pagota 3 1 1 2 2
KonrakrHast paboTa B
cemectpe (KC) 15 1 1 0,5 0,5
KonTakrHast paboTa B
9K3aMEHAIMOHHYIO CECCHUIO 15 15 15
(KA)
KouTpoun, Bcero: 25,5 25,5 25,5
B TOM DK3aMeH 25,5 25,5 25,5
YHCIIe:
3auér - - -
3auér ¢ ) ) )
OLICHKOH
®opMa NpoMeKyTOYHOI IK3., 3au K3
aTTeCTALNH 9IK3. ) )
O01mast TPYA0eMKOCTh, 4. 216 108 108
Oodmas T[;yEOGMKOCTb, 6 3 3

5.2. Pa3gensl AUCHUIUIMHBI (MOIYJs), BUABI 3aHATUNH U (OpMHpyeMble KOMIETCHIIMU IO
pazzenam AUCIUTUIMHBI (MOTYJIs)

=T ZE

S 3 =

O | EE| 2 &

Ne n/m HaunmenoBanue pa3aena = g 2 ® > 3 E E
ig| B2

RE| 82
1 ®uznyeckre OCHOBBI MEXaHUKHU 5 5 5 17 24 OIIK-1
2 MornekynspHast GU3UKa U TEPMOJHHAMHIKA 5 6 | 5 17 27 OIIK-1
3 DNEeKTPUYECTBO U MarHETH3M 5 6 | 5 17 26 | OIK-1
4 Konebanus u Bonsl. OnTuka 6 - 6 17,5 22 OINK-1
> KeanroBas ¢usnka 6 - 6 18 22 OIIK-1
6 AToMHas U siepHas pusuKa 6 - 6 18 22 OIIK-1




Bcero
4yacoB 33 | 17 | 33 | 1045 | 1875

5.3. ConuepxaHue JUCITUTUIHHBI.
1. ®uznyeckne 0CHOBbI MEXaHUKH

Bpenenue.®@u3nka B cCHCTEME €CTECTBEHHbIX Hayk. OOmas cTpykTypa W 3ajauud
TUCUUTUTMHBL  «Du3uKay. DKCIEepUMEHTalbHAsT U TeopeThueckas ¢usuka. Dusnyeckue
BEJIMUMHBI, UX U3MEPEHHE U OlleHKa norpemHocteil. CucreMbl eAMHUL (PU3NYECKUX BEITHUMH.
®Pu3rKa 1 HayYHO-TEXHUYECKHUM MPOrpecc.

Kunemaruka. CriocoObl omMcaHus ABHXKEHUS MaTepualbHON Touku. Pammyc-BekTop,
IepEMELIEHNE,CKOPOCTh U ycKopeHue. HopManbHOe U TaHreHuanbHoe yckopenue. Kunemaruka
BpalIaTeIbHOTO JABUKEHUS: YIJIOBash CKOPOCTb U YIVIOBOE YCKOpPEHHE, MX CBS3b C JIMHEWHOH
CKOPOCTBIO U YCKOPEHHUEM.

Jlnnamuika.MlHepuuanbHbple CUCTEMBI OTCUETa U NepBbli 3akoH HproToHa. BTOpoii 3akoH
Herorona. Macca, uMmIryssc, cuiia. YpaBHEHUE JBUKEHUS MAaT€pUAIbHOU TOYKU. TpeTuil 3aKOH
HproTOHA 1 3aKOH COXpaHEHUsI UMITYJIbCa. 3aKOH BCEMUPHOTO TArOTeHUs. CUIIbl TPEHUSI.

Oueprug. Cwuia, pabora U mnoTeHuuanbHas dHeprua. KoHcepBaTuBHbIE U
HEKOHCEpBAaTHUBHbIE CUJbl. PaboTa W KuHETHYecKas HHeprus. 3aKOH COXPaHEHHs IOJIHOM
MEXaHUYECKOM HEPTUHU B 110JI€ MOTEHIUAIBHBIX CHUIL.

JluHamMuKa BpalaTenbHOro IBMKeHUs. KnHeTnueckasi s3Heprus Bpallaroierocs TBepAoro
tena.MomeHnT uHepuuu. Teopema IlTelinepa. MoMeHT cuiibl. MOMEHT UMITYJIbCa MAaTEPHAIBHOMN
TOYKM M MEXaHUYECKON cucTeMbl.OCHOBHOE YpaBHEHUE JAMHAMHUKHU BpaIIaTeIbHOIO JABUKEHUS
TBEP/IOr0 TeJa C 3aKPEIUIEHHOHN OChIO BpallleHus1. MOMEHT UMITyJbca Tejla. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCA MEXAHUYECKOU CHCTEMBI.

OJEMEHThl MEXaHWKHU CIUIONIHbIX cped. OOmue CcBOMCTBA XUAKOCTEH U Tra3oB.
CranuroHapHoe T€UeHHE UICAIbHON KUAKOCTH. Y paBHeHue bepuymu. UneansHo ynipyroe Teno.
VYupyrue Hanpspkenus u aepopmanuu. 3akos ['yka. Moayns FOnra.

PenstuBuctckas mexanuka. [IpuHIUI OTHOCHUTENBHOCTH W mpeoOpazoBanus [amumes.
HenHBapnaHTHOCTh 3JIEKTPOMATrHUTHBIX SIBJICHUH OTHOCUTENIBHO IpeoOpa3zoBaHuil [ ammies.
[Toctynatsl cneunanbHoi Teopun oTHocutenbHocTH (CTO) DitHmreitHa. OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH M mpeoOpazoBanus Jlopenma. I[lapagokcel penITUBUCTCKOW KUHEMATHUKH:
COKpAILEHHUE JUIMHBI U 3aMEJUICHE BPEMEHH B JIBIKYILUXCSI CHCTEMaX OTcueTa. PelnsaTUBUCTCKUI
umnyisc. Bzanmocsszbp Maccel 1 sHepruu B CTO. CTO u sinepHas sHepreTHka.

2. MouJiekyasipHasi pu3nKa U TEPMOIMHAMHUKA.

MounekynsapHo-kuHeTHueckas teopusd./laBneHne raza ¢ Touku 3peHus MKT.
TepMmoarHaMHUECKOE paBHOBECHE M TeMmIeparypa. TepMoJMHaMH4YecKas IIKalaa TeMIIepaTyp.
VYpaBHEeHHE COCTOSIHMS HAealbHOTO rasza.l3oxopuueckuii, n3zo0apuyeckuii, M30TePMUUYECKUA,
aauabaTUYecKuil mporecchl B HealbHbIX ra3ax. Pacnpenenenme MakcBemna uist MOIynst
CKOPOCTH MOJIEKYJl HJEaJbHOro rasza. OKCHEpUMEHTaJIbHOE OOOCHOBAHME pacIpeeIeHus
Makcsemna. Pacnipenenenue bonbiimana u 6apomerpuueckas popmysa.

Tepmonnnamuka. Yncio creneHei cB000 bl MOJIEKYI ra3a. Buyrpennss sueprus. Pabora
ra3a. [IepBoe Hadano TepmoanHaMUKHU. TernoeMKocTs. Y paBHeHHe Maiiepa. KBasucratuueckune
nporeccel. O6paTuMble U HeoOpaTUMBbIe Mpoliecchl. JHTponua.Bropoe Hayano TepMoIMHAMUKH.
[IpeoOpazoBanue TemIOTHl B MexaHudeckyto paboty. Iluxn Kapno m ero xoadduument
II0JIE3HOT'O JAEUCTBHS.

OnemMeHThl (pu3ndyeckol KWHETUKU.SIBieHus nepeHoca. Juddysus, TenaonpoBoIHOCTD,
BHYTPEHHEE TpeHHE. bpOyHOBCKOE NBUKEHUE.

PeanbHble ra3pl, »KUAKOCTH, TBEpABIE Tena.YpaBHeHue Ban-nep-Baanbca. BHyTpeHHss
sHeprus peanbHOro rasa. CpoiictBa kuakocted. lloBepxHocTHOE HaTspkeHue. KamwnspHbie
aBieHus. TBEpAbIe Tena. TUIBI KPUCTAIINYECKUX TBEPIBIX Tel. TemIo€MKOCTh TBEPIBIX TEII.
Hcnapenue cyOnumarys, miaBieHue U Kpuctauuzanus. AMopgHbie Tena. @a3oBbie MepexoIbl.
Hwnarpamma coctostHuid. TpoitHas To4Ka.




3. JIeKTPUYECTBO M MATHETU3M

ounekTpocTtatuka. 3akoH Kynona. Hanpsok€eHHOCTh M MOTEHUMANT 3JEKTPOCTATHYECKOTO
noiisi. Teopema [Maycca B mHTErpasibHON opMe U ee PUMEHEHHUE JIJISl pacyeTa dICKTPHUECKUX
TIOJIEH.

IIpoBOAHMKHM B 37€KTpUYECKOM noJie. PaBHOBecue 3apsaoB B IpoBoaHMKE. OCHOBHas
3a/1aya 3JIEKTPOCTATUKHU MPOBOJAHUKOB. DKBUIIOTEHIMAJIbHbIE TOBEPXHOCTH U CUJIOBBIE JTUHUU
AJIEKTPOCTATUYECKOrO MOJIS MEXKIY MPOBOJHUKAMU. OJIEKTpOCTaTUYECKas 3alura. EMKOCTh
IIPOBOJIHUKOB M KOHJIEHCATOPOB. DHEPIHUs 3apsHKEHHOTO KOHIEHCATOopa.

JM1JIeKTPUKY B 3JIEKTPUYECKOM 110JI€. DIIEKTPUUECKOE 110JI€ TUI0JIs. JIU0Ibs BO BHEIIHEM
anekTpudeckoMm modje. [lomspuzanus nusnekTpukoB. OpHEHTAMOHHBIN U JedopMalMOHHBIN
MEXaHU3MbI MOJSpHU3alUU. BEKTOp 3JEeKTpUYECKOro CMEIIeHUs (JIEKTPUUYECKON HHIYKIIUH).
JusnexTpuyeckasi IpOHUIAEMOCTh BEILIECTBA. DJIEKTPUUECKOE MT0JIE B OAHOPOJIHOM JIUDJIEKTPUKE.

IlocTosHHBIN 1ekTpruueckuii ToK. Cuila U MIOTHOCTh TOKA. Y paBHEHUE HENIPEPHIBHOCTU
JUIS TIOTHOCTH Toka. 3akoH Oma B HMHTErpanbHOM W nuddepeHnuanbHon ¢dopmax. 3akoH
Hxoyns-Jlenna. 3akon Bunemana-®@panna. DneKTpoABHKYIIAs CUlla UCTOYHUKA ToKa. [IpaBuna
Kupxroda.

MarnuToctatuka. MarHuTHOE B3aMMOAEHCTBHE MOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOM
uHAyKauu. 3akoH Amnepa. Cuina JlopeHua. J[BukeHue 3apsiioB B 3JEKTPUUECKUX U MAarHUTHBIX
nosisix. 3axkoH buo-Caapa-Jlamiaca. Teopema 0 UPKYISIIIUH (3aKOH MTOJIHOTO TOKA).

MarnuTHoe moJjie B BeliecTBe. MAarHWTHOE MOJIE U MArHUTHBIM JAMIOJIBHBIA MOMEHT
Kpyroeoro toka. Hamarunuenue maraetukoB. HampspkeHHOCTh MarHUTHOTO ToJisi. MarHuTHas
npoHunaemMocts. Knaccudukaius MarneTHKOB.

DJeKTpoMarHuTHast UHAYKIUs. DEeHOMEHOIOTHS JIEKTPOMarHuTHOM HHAYKIuu. [IpaBuio
Jlenua. YpaBHeHue 35€KTpOMarauTHOW MHAYKIMU. CaMouHayKuus. THAYKTUBHOCTB COJIEHOMAA.
Bxirouenue v OTKIIIOYEHHE KATYIIKH OT UCTOYHUKA MTOCTOSIHHOM 3/1C. DHEPTUs MAarHUTHOTO TTOJISL.

YpaBHenus Makcsesia

Cucrema ypaBHeHHI T MakcBeia B MHTETPAITbHOH popme 1 PU3HUeCKuil CMBICT BXOISAIINX
B HEE YPABHEHUM.

4. Kone6anus n Bosanbl. Onruka.

lapmonnueckue konebanus. lMpeanbHbIE TapMOHUYECKHH OCHUIIIATOp. YpaBHEHHE
UJEANBbHOTO OCUMJUIATOPA U €ro peleHue. AMIUIUTYa, yactota U (asza xonedanus. [Ipumepsl
KoJIeOaTeNbHbIX JBWKEHUH pa3nuuHoi ¢uszndyeckoit mnpupoasl. CBOOOAHBIE 3aTyXarolue
Kosie0aHusl OCUUIUIATOPA C OTepsIMU. BbIHYKIeHHBIE KOJIe0aHUsI.

Crnoxenue kosnebanuit (Ouenus, purypsl Jluccaxy). Pasznoxenue u cuHTe3 konebaHui,
MIOHSITHE O CIIEKTPE KOJICOAHUMN.

Bonsbl. BotHoBoe aBmxenue. [1nockas rapMmonndeckas BOIHbI. JJIMHA BOJIHBI, BOJIHOBOE
4ynciio, ¢azoBas CKOPOCTh. YpaBHEHHE BOJIHBI. OJIHOMEpHOE BOJIHOBOE ypaBHEHHE. YTpyrue
BOJIHBI B Ta3ax JXUAKOCTSIX M TBEpAbIX Tenax. [lmockue u cdepuueckne 31eKTPOMarHUTHBIE
BOJHBL. [lomsipusanus BOIH.

Hntepdepenims BoaH. MHTEpdepeHIIMOHHOE MTOJI€ OT IBYX TOYEUHBIX HCTOYHUKOB. ONBIT
FOunra. Unrepdpepomerp Maiikenbcona. MHTepdepeHins B TOHKHX IUIEHKax. MHoromydeBas
UHTEpEpEHIHSL.

Hudpakims Boad. [Tpuamun [oiirenca-Openens. Judpakmus OpeHenst Ha TPOCTEUIITHX
nperpanax. Judpakuus @paynrodepa. AudpaximonHas pemerka Kak CIeKTpaIbHbIN mpuoop.
[TonsiTre o ronorpadpuyeckoM MeTO/Ie MOIYYEHHUS U BOCCTAHOBJIEHUS N300pakeHUH.

Iongpuzanusa BosH. Buasl nonspusanuu ceera. Crenens nomsipuzauuu. [lomydenue n
aHaJIU3 JIMHEMHO-TIOJISIPU30BAHHOTO cBeTa. JIMHelHoe nBoitHOe ydenpenomiienue. [lomsapounb.
3akoH Mamtoca. [IpumeHeHne MoJIIpu30BaHHOrO CBETA.

[ornonienne u gucnepcus BoJH. Jlucnepcus cBeTa. DIIEKTPOHHAs TEOPHs TUCIIEPCUU.
[Tornomenue (abcopOuust) ceera. Paccesnue ceeta. Ddpdext Homepa. U3nyyenne Basunona-
YepeHkona.

S. KBanToBas ¢pusmnka



KBaHTOBBIE CBOWCTBA 3JIEKTPOMArHUTHOTO W3dydeHHs. I3myueHue Harperbix Tedl.
CrnexkTpanbHble XapaKTEPUCTHKW TEIUIOBOTO U3NMydeHus. 3akoHbl Kwupxroda, Credana-
Bonbimana u Buna. AGcomotHo yepHoe Tenno. Popmyna Penes-/xunca u «ynbTpaduoneroBas
karactpoda». 'mnore3a Ilmanka. KBanTOBOE 00BsSCHEHHWE 3aKOHOB TEIUIOBOTO H3ITy4YEHUS.
KopnyckyisspHO-BOIHOBOM Ayalli3M CBETA.

[lnanerapHas monenb atoma. Mogenb aroma Tomcona. Omnwitel Pesepdopma 1o
paccessHUIO anbda-yacTull. SnepHas Moaeab aToMa. DMIUPUIECKHE 3aKOHOMEPHOCTH B aTOMHBIX
criektpax. @opmyna baibmepa. ATom Bogopoa o bopy.

KBanrtoBas mexanuka. ['unoresa ne bpoiins. Oneiter [[pBrccona u xepmepa. Judpakuns
Mukpoyactull. [lpuniun  HeompexaeneHHoctd ['eitzenOepra. BosiHoBass — GyHKnms, ee
CTaTUCTUYECKUM CMBICII M YCJIOBHS, KOTOPHIM OHa JOJDKHA YJOBJIETBOPATH. Y paBHEHUE
[lIpenunrepa. KBanToBasg YacTuia B OJHOMEPHOM NOTEHUHAIbHON siMe. OmXHOMEPHBII
MOTEHIIMATBHBIN TIOPOT U Oapbep.

6. AToMHas u siiepHasi pu3nka

KBanTOoBO-MexaHnyeckoe onucanue aroMoB. CtanonapHoe ypasHenue lpenunrepa s
aToMa Bojopoaa. BonHoBble (yHKIMU U KBaHTOBbIe umcina. [IpaBuna orOopa asi KBaHTOBBIX
nepexo10B.. Ciiun snekrpona. [Ipunnun [aynu. Pactipenenenue 31eKTpOHOB B CIIOKHBIX aTOMax
no coctosiHusiM. [Ipocrelimue momnexynsl. OCHOBHBIE BUABI XMMHUYECKOH cBsizu. [loHsTHE 00
sHepreTrueckoM crekTpe mosekyi. Omneit LltepHa u ['epnaxa. DddexT 3eemana.

OnTtuyeckre KBaHTOBBIE TeHeparopbl. CIOHTAaHHOE U WHAYLUHUPOBAHHOE H3IIyYECHHE.
HuBepcHOe 3aceneHue ypoBHEH akTUBHOM cpenpl. OCHOBHBIE KOMIIOHEHTHI Jlazepa. Y CIIOBHE
ycusieHus U reHepanuu cBeta. OcoOeHHOCTH Ja3epHOro uiydeHus. OCHOBHBIC TUIIBI JIA3€POB U
WX TIPUMEHEHHE.

OcHoBbl (hu3uKku aToMHOrO sipa. CocTaB aTOMHOTO sijipa. XapaKTepUCTHKH sapa: 3apsi,
Macca, JHEpPrusi CBS3M HYKJIOHOB. PanmoakTuBHOCTH. BuIbI M 3aKOHBI PajOAKTUBHOTO
n3nydyenus. Snepubie peakuuu. [enenuwe spep. Cunted saep. SnepHas sHepreTHka.
JlerexTupoBaHue A1epHBIX U3IIydeHU. [IoHATHE O JO3UMETPUM U 3aAILUTE.

DneMeHTapHble 4yacTullbl. DyHIaMeHTaIbHblE B3aUMOJEHCTBUS M OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YacTHI]. YaCTHUIIbI MU aHTUYACTHUIIBI. MeTO bl uX peructpainuu. JIenToHbI U aIpOHBI.
KBapku. Dnexkrpocnaboe Bzaumonaericteue. CTaHaapTHas TEOPHUSL.

5.4. TemaTnueckuil njaH NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHH

®opmbl
Ne Ne Tembl IpaKTHYECKUX TpyroeMKoCTb, TeKYLIero
n/m | pasgeia (ceMHUHAPCKUX) 3aHATHI akaj. 4. KOHTPOJISA
YCHEeBAeMOCTH
1 cemecTp
1 1 KunemaTuka nocTynarenbHOro u 8 Veraiii onpoc
BpalIaTEIbHOTO JIBH)KCHHUS.
2 1 Jlunamuka. 3aKOHBI COXpaHEHUSI. 9 YcTHBIN onpoc
2 cemecTp
10 4 Mexannyeckue KojieOaHus U BOJTHBI. 8 YcTHBIN onpoc
11 4 DNEeKTPOMarHUTHHIE KOJIEOaHMUS. 8 Vermbiii onpoc

[lepeMeHHBIN TOK.

6. MATEPHAJIbI TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH o

JAUCHUIIVIMHE (MOAYJIIO)

Tekymuii  KOHTPOJIb  YCIIEBAEMOCTH OOECIIEYMBAET OIICHHWBAaHWE XOJa OCBOCHHUS
TUCIUTIIMHBI  (MOJYJISI) W OpPraHU3YeTCs B COOTBETCTBHUU C TOPSIKOM, OIPEAEIsieMbIM
JOKaJdbHBIMU HOpMaTuBHBIMU akTamMu MAJIU. Tlopsoox mnpoBeneHHss M CHCTEMA OLEHOK
PE3yNbTATOB TEKYILETO KOHTPOJIS YCIIEBAEMOCTH YCTAaHOBJIEHA JIOKAIIbHBIM HOPMATUBHBIM aKTOM
MA/IN.




B kauectBe (hopM TEKyIEero KOHTPOJIsS YCIIEBAEMOCTH HCIIONIB3YIOTCS:

® YCTHBIM OIPOC;
® KOHTpOJIbHBIE PalbOTBHI;
e BHINOJIHEHHUE Ja00PATOPHBIX PAOOT U MOJATOTOBKA OTUETA.

6.1. MaTepuaJbl 1J151 NIPOBeJeHUsI YCTHOIO OIpoca.

Bonpocwi 013 npogedenus ycmuoeo onpoca

Pa3nen 1.®Pu3nuecKkne 0CHOBbI MEXAHHUKH.
1. OCHOBHBIC TIOHATHS KHHEMATHKH. CHCTEMa OTCUECTA, BeKTOp NEPEMCEIICHNA,

TPAEKTOPUS U IYTh.

2. CKOpOCTH MIHOBEHHAsl U CPE/IHSAS.
3. Yckopenne. HopmanbHOE M TaHT€HIIMATIBHOE YCKOPEHHSL.
4. 3amayua O paBHOMEPHOM U DPABHOINEPEMEHHOM MPSIMOJIMHEHHOM JIBHXKCHHUHU

MaTepUAIbHON TOYKHU.

5. CBs3b YITIOBBIX U JIMHEHHBIX XaPAKTEPUCTUK JBUKCHHUS.

6. 3amgada o paBHOMEPHOM JBMKECHHH MATEPHAILHOW TOYKH 110 OKPYKHOCTH.

7. 3akonsl HproTOHA. 3aKOH COXpaHEHUs UMITYJIbCa.

8. Pabota u MmomHOCTh. KnHETHYECKAS ¥ TIOTEHITUAIbHAS YHEPTHSI.

9. 3akoH COXpaHEHHUS MEXaHUYECKOI SHEPTUu.

10. MoMmeHT UMITyJIbca MaTepHUaTbHOW TOUYKH U CUCTEMBI MAaTePUATBHBIX TOYCK.

11. MowmeHT nHEepMH TBeporo Tena. Teopema LllTeitHepa.

12. MomeHT cuiibl U ero cBoiicTBa. OCHOBHOE ypaBHEHHE JMHAMHUKH BPANIATCILHOTO

JBHXKXCHHUA.

IOwura.

13. 3akoH coxpaHEHHUsI MOMEHTA UMITYJIbCA B €r0 IPUMEHEHUSI.
14. YpaBHeHue Hepa3pbIBHOCTH. Y paBHeHHe bepHymin.
15. UnpeanbHo ynpyroe Teno. Ynpyrue HanpskeHus u nepopmanuu. 3akoH I'yka. Moaynb

16. Bs3kocTb. PexxuMBI TeUeHUS )KUIKOCTEH. METOIBI OTIPEICIICHUST BI3KOCTH.

17. Tlocrynatst CTO DitHmreitna. OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.

18. IIpeoGpaszoBanus Jlopenma.

19. CokpaiieHue ATUHBI U 3aMeAJICHHE BPEMEHH B JIBUKYIIHUXCS CUCTEMaxX OTCUETa.
20. PenstuBuctckuii umnynsc. Bzanmocsa3bs Maccsl 1 sHeprun B CTO.

Pa3nes 2.MoaekyasipHas pu3nka v TepMOAMHAMHKA.
1. Macca monekyi. CpeaHee pacCTOSIHUE MEXly MoJieKyamu. MneanbHblil ras.
2. OcHoBuble nonoxenuss MKT uneansnoro raza. OcnoBHoe ypaBHeHue MKT raszos.

Temneparypa.

3. YpaBHEHHE COCTOSHUS HJICAIbHOTO ra3a. JKCIIepUMEHTAIbHbIE Ta30BbIE 3aKOHBI.

4. Pacripenenenue MosieKkyd o ckopocTsam. OyHKIus pacnpeneieHuss Makcsena.

5. Pacnipenenenue bonbimana.

6. SIBneHus mepeHoca B ra3ax (TEpMOAMHAMUYECKUHN TTOAXO).

7. BHyTpeHHss sHeprus cuctemsl. Pabora. TennooOMeH U KOJTMYECTBO TETIOTHI.

8. 1 Hawano tepMmoauHamMHUKH. [IpuMeHEHWE TIepBOrOo Hayajga TEPMOIAMHAMUKA K

nu3omnponeccaM B ra3ax.

9. Anmabatudeckuii mporecc.

10.Temnnossie mamunubl. [{ukn Kapro. KIT/] mukna Kapho.

11.BTopoe Havano TepMOIUHAMUKHY.

12.9HTponus u ee OCHOBHBIE CBOHCTBA. TpeThe HaYaIo TePMOIUHAMUKH.
13.PeanbHBbIii ra3 ¥ €ro OTJIMYUS OT UcabHOTO. Y paBHeHHe Ban-nep-Baansca.

14 N30tepmbl Ban-nep-Baanbca. BHyTpeHHsist sHeprus peajibHOTro rasa.
15.Kunkoctu. [loBepxHocTHOE HaTspkeHHe. CMaynBanue. KanmwsipHbie sBICHMUS.
16. Kpucrannuueckue u amopdusie Tena. Turnbl kpuctamuioB. JlegekTsl B KpucTauiax.



17.Ucnapenue. Cyonumanus. [Inasnenue. Kpucrammuzamms.
18. ®azoBeiec nepexoapl. Jnarpamma coctostHus. TpoitHas Todka.

Pa3znes 3. JjeKTpHU4€CcTBO M MArHETU3M

1. B3aumoneiictBue 3apsanoB. 3akoH Kynona. HanpsikeHHOCTD 2JIEKTPOCTaTUYECKOTO
OJIA.

2. [ToTox BekTOpa HanpspkeHHocTH. Teopema Octporpajackoro-I'aycca.

3. CBoMCTBa JIEKTPUUYECKOTO 3apsia. DIEMEHTapHBIN 3apsil.

4, Pa6ota B anekTpuueckom nodie. [lorenman. Paznocts noreHunanoB. CBs3b MEXIY
HANPSDKEHHOCTHIO 3JIEKTPOCTATHUECKOIO TOJISt M MTOTEHIIATIOM.

S. 3apsa ¥ NOTEHUUAJ YEJUHEHHOI'O IPOBOAHHUKA. IIpOBOIHUKM B 3JIEKTPUUYECKOM
noJe.

6. DIEKTPOEMKOCTb, KOH/ICHCATOPbI u ux COCIMHEHUS. OHeprus

3JIEKTPOCTATUYECKOT O MOJIS.

[TocTrosiHHBIN 3nekTpruyeckuii Tok. Cuna Toka. I[InoTHOCTh TOKA.

ConpoTHuBieHHE.

3akoH OMa 1J1 OTHOPOJHOIO Yy4acTKa LIETH.

3akoH Jlxoynsa-Jlenua.

Croponnue cuibl. JIC. 3akon Oma 1 3aMKHYTOM LETH.

[TpaBuna Kupxroda u ux npuMeHeHue.

MarauTHoe 110JI€ U €r0 OCHOBHBIE XapaKTepUCTUKU. KOHTYp ¢ TOKOM B MarHUTHOM

RPookrwnPE

noJie.
B3aumopeiictBue TokoB. Criia Amriiepa.

Mertoabl pacuera MarHuTHbIX noneu. 3akon buo-Casapa-Jlamnaca.

[Mupkynsuust BEKTOpa HAIPSPKEHHOCTH MarHUTHOT'O TOJIS. 3aKOH IIOJIHOTO TOKA.
3apspKeHHbIE YacTHUIbl B MarHuTHOM nosie. Cuita Jlopenua.

DHeprus MarHUTHOT'O TOJISI.

SBnenne  snexTtpomMarHuTHOM — mHAykuuu. OJIC  uHaykuouu.  SBneHue
caMOMHAYKIMU. THIyKTUBHOCTB.

No oo

Paznea 4. Kojed0auus v BoOJHbI. OnTHKA.

1. VYpaBHEeHHE TapMOHMYECKMX KojeOaHui. Marematuyeckuid, MNpYyKUHHBIMH,
bu3nyecKnil MassTHUKU.

2. OHeprus Tena, COBEPIIAIOIIEro rapMOHHUYECKUE KOIeOaH s,

3. 3aryxaroiye KojaeOaHus, ypaBHEHHE 3aTyXaloMUX KOJIeOaHmil.

4. Beinyxnennble kone6anus. Pezonanc. ABrokonaeOaHusl.

S, MexaHn4yeckue  BOJIHBIL. VYpaBHeHHE  MEXaHUYECKOW  BOJHBL.DHEprus

MEXaHHUYECKOI BOJIHEL.

6. KonebarenbHblif KOHTYp. DIeKTPOMarHuTHbIE KOJIEOAHUS B KOHTYPE.

7. IlepemenHbIi TOK. MrHOBEHHOE, AMIUIMTYJIHOE€ W JEWUCTBYIOIIEE  3HAYEHUSA
NIEPEMEHHOT0 TOKA.

8. R, C u L B enu nepeMeHHOT0 TOKa.

9. Pe3onanc B mocienoBaTesibHOM Kosie0aTeIbHOM KOHTYPE.

10. PaboTa 1 MOIITHOCTH B TEMSAX TIEPEMEHHOTO TOKA.

11.  BeIHYX/ECHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHUsI.

12.  AstokoneOanus. [lomydeHue He3aTyXaroIUX AIEKTPOMArHUTHBIX KOJICOaHUH.

13.  Cucrema ypaBHeHuit MakcBesuia. DJIeKTpOMarHUTHBIE BOJIHBI.

14. CKOpOCTh EKTPOMArHUTHOM BOJIHBI. [0NepedyHOCTh 3JIEKTPOMAarHUTHON BOJIHBI.

15.  DHeprus U UMMYNIbC 3JIEKTPOMArHUTHOTO Mouid. JlaBieHue >JIeKTPOMAarHUTHOTO

HOJISL.

16. OcHoBHbBIE XapaKTEpUCTHKH CBETOBOH BosHBL. MHTepdepenuus cpera. [Ipuniun
CYNEPIO3ULIHH.

17. VYcnoBus MakcuMyma U MUHUMYMa UHTEp(EpEHIUH.



18. Pacuer unTephepeHIMOHHON KapTUHBI OT JBYX TOYEUHBIX UCTOYHUKOB CBETA.

19. Meroasr ocymectBienuss uHTepdepenmmu (Mmeron IOura, 3epkano Dpenens,
ounpuszma @penens, sepkaio Jlnonaa).

20. Unrepdepennuss B miueHkax. [lomockl paBHOrO HakjIOHAa W PABHOM TOJIIMHBI
(uaTepdepeHuus B KIMHe, Konblia HploTOHA B OTpa)KEHHOM U MPOXO/ISIIEM CBETE).

21. [Tpuniun INoiirenca-Openens. Meron 300 Openerns.

22.  Judpaxmus OpeHenss OT MPOCTEHITNX Mperpaj (Kpyrioe OTBEPCTHE U KPYTJIbIHA
JKpaH).

23.  Judpaxuus @payHrodepa Ha mIeu.

24.  JIudpakiuoHHAs peuieTka, ee JUCTIEPCHs B pa3pelaronas CliocOOHOCTb.

25.  YcnoBus MAaKCUMYMOB U MUHHUMYMOB JIJIsl TU(PPAKIIMOHHON PEIICTKH.

26.  EcrecTBeHHBINH U MOJIIPU3OBAHHBINA CBET, IUIOCKOMOJISPU3OBAHHASI BOJIHA. 3aKOH
Mairoca.

27.  llonspusamus cBeTa MpH OTPaKEHUH U MpesioMmiieHnd. 3akoH bprocrepa.

28.  BpameHue mIOCKOCTH MOJISPU3AIHH.

29. Hucnepcus cBera. 3akoH byrepa. PaccesHue cBera.

30.  Dddexr BaBunosa-Uepenkona.

Paznea S. KanroBas ¢usuka.

1. TennoBoe n3nydyeHue u ero 3akonsl. @opmyia [lnanka.

2. ®oTtoad ekt u ero 3akoHbl. Macca u uMItynsc ¢porona. JlaBienue cera.

3. 'unotesa ae bpoiinsa. KopnyckynspHo-BonHOBO# nyanus3m. Dpdext KomnrToHa.
4. BommnoBas ¢pyHkms u e€ pusmueckuit cmpici. Ypasuenue Lpémunrepa.

5. [lpumenenue ypasuenus IIpéqunrepa k atroMmy Boopoaa.

Pa3znen 6. ATomHas ¥ siaepHas pusuka.

1. JluneiuaTsiii criekTp aroma Bogopoaa. Teopust bopa. OnbiT @panka u ['epra.

2.
HEPTreTUYECKHI CIEKTp atoMa Bojopoaa. KBanroseie uncna. CiivH 3JI€KTpOHA.

3. AtomHOe sapo. Ero cocrtaB W OCHOBHBIE XapakTepHCTUKH. JledekT macchl u
SHEPTHUS CBSI3M aTOMHBIX s/Iep. Y IeJbHast SHEPTUSI CBSI3HU.

4. PagnoaktuBHOCTE. 0. B U y-mipeBpaienus. [IpaBuna cmemieHus.

5. 3aKoH paJIM0aKTUBHOTO pacmajga. AKTUBHOCTh PaJHOAKTHBHOIO BEIIIECTRA.

6. Snepuble peakuuu. SnepHasi SHEpPreTrKa.

1. DJIeMeHTapHbIE YaCTHUIIBI.

8. Peructpaiius aneMeHTapHbIX YaCTHII.

9. Knaccudukanus 3neMmeHTapHbIX YacTHII.

10.  Kgapku.

6.2.MarepuaJibl I NPOBEeJCHUA KOHTPOJIBLHBIX padoT (BapHAHT)
KourpouabsHaspadoraNel
1. C anspocrata, OIMyCKaIOIIErocst CO CKOPOCTHIO U, OPOCArOT BBEPX TEIO
CO CKOpOCThIO VooTHOcuTenbHO 3emiu. Kakoe Oynmer pacctosHue L Mexay

adpoCTaToOM U TCJIOM K MOMCHTY HAUBBICHICTO TOABEMA TCJIa OTHOCUTCIILEHO 36MJII/I?
Puc. 1

2. Ha HakJTIOHHOM TIJIOCKOCTH C YTJIOM HAKJIOHA 0, ISKHUT Opycok maccoit M. ['py3 maccoii
M1 IPUCOETMHEH K OpYyCKY IPH MOMOIIM HUTH, IEPEKUHYTOH uepe3 6110k (cM. puc.l). Onpenenuts
YCKOpEHHE I'PY30B U HATSKEHHE HUTH, €CIIH KO HUIIMEHT TpeHHst OpycKa O MII0CKOCTh L. Maccoii
0JI0Ka 1 HUTU TIpeHeOpeyb.

3. Ha HaKJIOHHOH TJIOCKOCTH JISKUT OPYCOK, COCTMHEHHBIN MPYKUHOW C HETIOABHKHON
ornopoii (cM. puc.2). M3 nonoxeHnus, Korjaa npyxuHa He aehopMupoBaHa, Opycok 0e3 HayaabHOM
CKOPOCTH OTITYCKAOT, © OH HAUWHAET CKOJIB3UTh BHU3. ONpPENenTh MAaKCUMAIBHOE PACTSKCHHE
npykuHbl. Macca 6pycka m=0,5 kr, xecTkocTh npyxuHbl K=120 H/M, yroa HakjIoHa IIOCKOCTH
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K TOPU30HTY 0=45°, KoapPUIHMeHT TpeHus opycka o miockocts pu=0,5.
Puc. 2
4. MaxoBHK, MOMEHT HHepumuu Kotoporo | = 63,6 kr-m% Bpamaercs c
MOCTOSIHHOM yrioBo# ckopocThio W = 31,4 pazn/c. Haiftu TOpMO3siuii MOMEHT, TIOA
JeHCTBUEM KOTOPOI0 MaXOBUK OCTaHaBJIMBaeTcs yepes t= 20 c.

KonTpoabHasipadboraNe 2

1. B cocyne BMectumocthio V=3~1 nipu TemneparypeT=290K Haxoaurcs HEKOTOPBHIII ras.
Ha CKONbKO MOHM3MTCANABICHHE P Ta3a B COCYHE, €CIM M3 HEro u3-3a yreukusbliiger N=10°
MOJIeKYJ1?

2. Ha kakoil BbIcOTE JaBiieHHE Bo3ayxa cocrtaBisier 60%aBineHus Ha ypoBHE Mops?
CuuTath, yTO TEMIEpaTypa Be3aeoauHaKkoBa 1 pasHa 10C.

3. PaGora pacumimpeHusi HEKOTOPOTro JABYXaTOMHOTO HJCalbHOTO Ta3a COCTaBiIAeT A=2
kJ>x.OnpeaenuTb KOJIMYECTBO MOIBEICHHONK a3y TEIUIOTHI, €CIIU MPOIIeCC MPOTEKAET

1) u3oTepMUYECKH

2) nzo0apHo.

4. MHOroatoMHBI HJealbHBII ra3 coBepuiaer uuki KapHo, mpusToM B mpoiiecce
anrabaTUIeCKOro paciupeHusi 00beM ra3ayBeuImiIcs B n=4 pa3a. OnpeaenuTs K.I1. 1. [UKIIA.

KonrtpoabnasipadoraNe 3

1. B BepmmHax paBHOCTOPOHHEIO TPEYrOJbHUKA HAXOIATCSA IOJIOKUTEIbHBIC
onuHakoBble 3apsaabl 2 HKn. Kakoil oTpunarenbHbli 3aps]l HEOOXOAUMO MTOMECTUTh B LIEHTPE
TPEYroJbHUKa, YTOOBl CHJIa MPUTSKEHUS C €0 CTOPOHBI YpaBHOBECWJIA CHUJIbl OTTAJIKHBAHUS
MOJIOKUTEIBHBIX 3apPsII0B.

2. Konb1o paguycom 5 ¢cM U3 TOHKOM TPOBOJIOKH PABHOMEPHO 3apsKEHO € JIMHEHHON
wioTHOCTBIO 14 HKIi/M. Onpenenuts HaNpsHKEHHOCTH IOJISE HA OCH, MPOXOJAIIEH Yepe3 LEHTP
KOJIbIIa, B TOUKE yIaJI€HHON Ha paccTosHUU 10 cM OT 1ieHTpa KoJbLa.

3. Ornpenenuth TOK KOPOTKOro 3ambikaHusi uctounuka DJIC, ecau mpu BHEUTHEM
conpotussienun 50 Om tok B nenu 0.2 A, a mpu 110 Om tok 0,1 A.
4, JIBa O€CKOHEUHBIX MIPSIMOJIMHEHHBIX MapaJUIeIbHbIX MPOBOJHUKA C OJMHAKOBBIMHU

TOKaMHM, TEKYIIUMH B OJJHOM HalpaBJIeHUHU, HAXOJATCS APYT OT Apyra Ha paccTosHuM R. UToOBI
UX pa3JIBUHYTh 10 paccTOAHUA 2R, Ha KaXablil CAHTUMETp JUJIMHBI IPOBOJHMKA 3aTPAYUBACTCS
pabota 138 u/lx. Onpenenute cuily TOKa B IPOBOJAHUKAX.

S, [TpoToH, yckopeHHBbIN pa3HOocThi0 nmoTeHuuanos 0.5 kB, Bietas B oaHOpogHOE
MarHuTHOE MoJsie ¢ MHAyKuuen 2 mMTi, IBMKeTCs MO OKpYKHOCTH. OIpenenuTe paanyc dTou
OKPYKHOCTH.

KonTtpoabHnasipadoraNe 4

1. Ha mnockomnapanienbHyr0 CTEKISHHYIO TUIACTUHKY TONIIMHOW 5 cM MajaeTr moj
yrimom 30 rpamycoB nyd cBera. OmnpenenuTh CMENICHHE Jyda, MPOMIEANIEr0 CKBO3b 3TY
TUTACTUHKY.

2. OrnpenennuTts paccTOSHAE OT JBOSKOBBITYKIION JIMH3bI O NMPEAMETa, IPH KOTOPOM

paccTosHHE OT TMpeaMeTa 10 JACUCTBUTEIBHOIO HM300pakeHHs OyAeT MHHHUMAaIbHbIM.
(TTpeamnonokuTk, 4To0 POKYCHOE PACCTOSHUE JTMH3bI PaBHO f).

3. B omnbite IOHra paccrosiHue mMexay mensMu 1 MM, a pacCTOsSHUE OT LIeNed 10
9KpaHa paBHO 3 M. OmnpenenuTs MOJIOKEHUE NEPBOM CBETJION ITOJIOCHI, €CIU IIENIH OCBEHIATh
MOHOXPOMAaTHYECKUM CBETOM C JUIMHOM BOJHBI 0.5MKM.

4, Ha miens mmpunoi 0.1 MM nagaeT HOpMaTbHO MOHOXPOMATHYECKH CBET C JJTMHOMN
BonHbl 0.5 MxMm. [ludpakumoHHas KapTuHa HaONIOJAeTcs Ha DJKpaHe, pPacIooKEHHOM
napajuienabHo mienu. OnpenenuTe pacCTOsTHUE OT IIEIHU JI0 SKPaHa, €CIIM IHAPUHA [EHTPAIBHOTO
TU(PPaKIIMOHHOTO MakcuMyMa 1 cm.

5. [Ipy MpOXOXIEHHMH B HEKOTOPOM BEILIECTBE IMYTH X HWHTEHCHUBHOCTH CBETa
yMeHblInach B 3 pasza. Onpenenure, BO CKOJIBKO pa3 yMEHBIIUTCS MHTEHCUBHOCThH CBETa MU
MPOXOKJICHUH MYTH 2X.



6.3. Marepuajbl AJsi NpoBeAeHHs JAa0OPaTOPHBIX PadoT, BKIIOYass TPEOOBAHUS K
oopmieHHIO OTYeTa, CoJep)KaTcs B METOJIMYECKUX MaTepualiaXx JIadopaTopHBIX paldoT o
JTUCLUIUIMHE (MOMYJIIO), BXOJSIIMX B COCTaB METOJMUYECKHX MAaTepuasioB 00pa3oBaTEIbHOM
[IPOrPaMMBI

7. ®OHJT OLEHOYHBIX CPEJCTB JUISA MPOBEJIEHUS NMPOMEKYTOUYHOM
ATTECTAIIAU OBYYAIOIIMXCS MO JUCHUTIIAHE (MOY.JTIO)

7.1. [lepedeHp KOMITETEHIHI C yKa3aHHEM 3TaroB X (OPMUPOBAHUS B IIPOLIECCE OCBOCHUS
00pa30BaTebHOI POrpaMMBl.

B pesynbrare ocBOeHUS TUCIUIIIHNHBI (MOIYIs1) (GOPMUPYIOTCS CIEAYIOUTHE KOMIIETECHINH:

Kon B pesynbpTaTe ocBoeHHs 00pa30oBaTEIbHON MPOrpaMMbl 00YyUaIOIUNACS
KOMITETCHIINH JIOJKEH 00J1a71aTh
OIlK-1 CriocoOHOCTh peliaTh 3aauu IpoPeCCHOHAILHON IEITEILHOCTH Ha OCHOBE

HCIOJIb30BaHUA TCOPECTUUCCKUX U MPAKTUICCKUX OCHOB €CTCCTBCHHBIX U
TEeXHHUYECKUX HAYK, a TAKXKE MaTEeMaTHYECKOr0 anmapara

B npouiecce ocBoeHust 06pa3oBaTenbHON IPOrpaMMBbl JaHHBIE KOMIIETEHIIUU, B TOM YHCIIE
UX OTJEJIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS MO3TAalMHO B XOJ€ OCBOCHUS OOYy4aroIIMMUCS
JUCIATUTAH (MOJTyJIeH ), TPAaKTUK B COOTBETCTBHHU C YI€OHBIM IJIAHOM M KaJCHIAPHBIM Tpa@uKOM
y4eOHOT0 Npolecca B CIEAYIOIIEM HOPsIJIKE:

OIIK-1 - cioco0HOCTH pemaTh 33124 NPo(ecCHOHAILHOM /1eSITeIbHOCTH HA OCHOBE HCIOJIb30BAHUS
TCOPETUYCCKUX H NMPAKTUHYECCKUX OCHOB €CTECTBCHHBIX M TEXHUYECCKHUX HAYK, 4 TAKIKE MaTEMATUYIE€CKOI0
anmapara

CEMECTPbBI dopma
JAucuunauebl (MOIy 1), NPAKTUKHA NMPOMexX.
1 2 3 4 5 6 7 8 aTTrecTanun

b1.b.10 Martemartuka 9K3aMeH
+ + + 3a4eT
9K3aMeH
Bb1.0.14 OcHOBBI HAyYHBIX UCCIEIOBAHUI + 3aueT
b1.0.16 ®uszuka + + 3a4er
9K3aMeH
b1.0.17 Xumus + 3auer
b1.0.18 HaueprarenpHasi reoMeTpus U + JK3aMeH

WHXCHEpHas rpaduka

Bb1.0.21 Teoperudeckast MexaHuKa + JK3aMEH
Bb2.0.01 (V) O3nakomuTenpHast MPaKTHKA + 3a4erT ¢
OLICHKOM

Bb3.01 IloaroroBka K NpoUEAYpE 3aIlUThI
¥ 3aIIATa BBITYCKHON KBaJTH()UKAIMOHHON
paboThI




7.2. Onucanue nmokasaresjield u KPUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, (l)opanyeMLIx o uToraM OCBOCHHUus JUCHUIIJIMHBI (MO}IyJIﬂ), OITMCAHHE

IIKAaJ ONCHUBAHUA.

[Tokasarenem OlleHWBAaHUS KOMIIETEHIIUN Ha PA3IMYHBIX dTamax uX GOPMUPOBAHUS SBIIICTCS JOCTHKEHUE O0yUYAIOIIMMICS TUTAHUPYEMBIX PE3YIIbTATOB
00y4eHUs IO TUCIUIUIAHE (MOIYITIO).

OIIK-1 - cnocoOHOCTH pemaTh 32124 NPo(ecCHOHATBHOI TeITeJILHOCTH HA OCHOBE HCMOJIb30BAHNS TEOPETHUECKUX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX 1
TeXHHYECKHX HAYK, 2 TAK/Ke MAaTeMATHYeCKOro annapara

(1)I/ISI/I‘I€CKI/IX N XHMHYCCKUX
3aKOHOB JId pEUICHUA 3ada4

HEIOCTaTOYHOE COOTBETCTBHE
CIEAYOIINX 3HAHUN:

COOTBETCTBHE CIEIYIOIINX
3HAHUH:

IHoka3zareJb IHoka3zaren
3HATH: OO0yyaromuiics geMoHcTpupyeT | OOyuarormiics OOy4JarIuics JeMOHCTPUPYET OO0yuaromuiics
- BEIOOD 0a30BbIX | MMOJIHOE OTCYTCTBHE WIIH JIEMOHCTPHUPYET HETIOIHOES YaCTHYHOE COOTBETCTBUC JIEMOHCTPHUPYET MOTHOES

CJEAYIOLIUX 3HAHUM:
- Bribop 06a30BbIX (QHU3MUECKHX |

COOTBETCTBHE CIEIYIOIINX
3HAHUU:

npodeccuoHaNbHON - Be1bop 6a30BbIx Qusnueckux u | - BeiOop 0a30BbIX PU3HYECKUX | XMMUYECKUX 3aKOHOB JJIsI pelieHus | - Beioop 0a30BbIX Ppu3nyecKux
JEATeITLHOCTH. XMUMHYECKHX  3aKOHOB  JUI | U XMMHYECKHX 3aKOHOB IS | 3a/1a4 npo(heCCHOHATIBHON | I XUMHUYECKUX 3aKOHOB IS
pelIeHus 3amaq | pereHus 3a1a4 | IeSTEIBHOCTH. penIeHus 3aj1a4
npodeccuoHaNbHON npogeccCHOHANEHON - Ompenenenne  XapakTepUCTUK | podeccHoHATbHON
JeSITeTTbHOCTH. JIeSITETbHOCTH. (uzndeckoro mporiecca (sSBICHUS), | ACSTEILHOCTH.
- OmnpeneneHne XapaKkTEPUCTHK | - OmpeneneHue | XapakTepHOTO IS OOBEKTOB | - Omnpenenenue
buzngeckoro nporecca | XapakTepUCTHK  (U3HMYECKOrO | MPOPECCHOHATBHON JIEATEINBHOCTH, | XapaKTEPUCTUK  (DU3MYECKOTO
(sBNEHUS), XapaKTEpHOTO JUIsl | Ipolecca (sBneHMS), | HA OCHOBE TEOPETUYECKOTO | Tpoliecca (sBICHMS),
00BEKTOB  MPO(PECCHOHATBHON | XapaKTEPHOTrO Uil OOBEKTOB | (IKCIIEPUMEHTAIBHOTO) XapaKTepHOTro Uil OOBEKTOB
JCATeIbHOCTH,  Ha  OCHOBE | MPO(ECCHOHATBEHON UCCIIEJOBaHUSI. npodeccnoHaTbHOM
TEOPETUIECKOTO JesITeIbHOCTH, Ha ocHoBe | Ho jomyckaroTcsi He3HAUHMTENbHBIE | JISTEIbHOCTH, HAa  OCHOBE
(9KCTIEpUMEHTANTBHOTO) TEOPETUIECKOTO omK1OKN, HETOYHOCTH, 3aTPYIAHEHHS | TEOPETHUECKOTO
UCCIICZIOBAHUS. (9KCTIIEpHMEHTAITBHOTO) NIPY aHAJTUTUYECKHUX OTIEPAIHsX. (9KCIIEPUMEHTAIILHOTO)
UCCIIEIOBAHUSI. UCCIIeIOBaHUSI.
JomyckaioTcsi 3Ha4MTENbHBIE CBob6ogHO OTIepupyeT
omnoKH, NPOSIBIISIETCS HPUOOPETCHHBIMH 3HAHUSIMU.
HEIOCTATOYHOCTh 3HAHMH, I10
pany roKa3arelieu,
o0yyaromuiics  HCIBITHIBAET
3HAUUTENBHBIE  3aTPYAHCHHS
NIpY OTIEPUPOBAHUY 3HAHHIMU
NpU UX TEepeHoce Ha HOBBIE
CUTYaluH.
yYMeTh: OOyuarommuiics He OObyuaromuiics OOyuaromuiicst JeMOHCTPUPYET OOyuatomuiicsi B OJTHOM
- OIIpE/ICNIEHNE | YMEET WM B HEJJOCTaTOYHOM JIEMOHCTPHPYET JaCTHYHOE COOTBETCTBHE o0beMe BiIaieeT:
XapaKTePUCTUK (PU3UYECKOTO | CTEIIEHH YMEET: HETIOJIHOE COOTBETCTBHE CIICAYIOMINX YMEHUI: - [Tonw3oBaThCs
mporecca (s1BICHMS), CIEAYIOMINX YMEHHMH: KOMIBIOTEPOM c




XapakTepHoro Aisi 00beKToB | - [Ioab30BaThCS KOMIBIOTEPOM C | - [lonw3oBateest | - [lomb30BaThCsl KOMIBIOTEPOM C | IPUMEHEHUEM
npodeccnonanbHOM NpUMEHEHUEM KOMITBIOTEPOM C | IpUMEHEHHEM CTICIIHATN3UPOBAHHOTO
NeSITeTbHOCTH, HAa OCHOBE | CIEIHaIH3HPOBAHHOTO NpUMEHEHUEM CTHEIUATN3UPOBAHHOTO IPOrpaMMHOT0O 00ecTeUeHHS.
TEOPETUIECKOTO MPOTrPaMMHOT0O 00eCTeUeHHS. CHENHANTN3UPOBAHHOTO MPOTPaMMHOTO 00ECTICHEHHSI. CBobonHO ornepupyer
(9KCTIEPHMEHTAIBHOTO) HPOrPaMMHOT0 o0ecrieueHnsl. | YMEHHUsI OCBOCHBI, HO JIOIYCKAIOTCS | MPUOOPETEHHBIMU YMEHHSAMH,
UCCIIEIOBAHUSL. JlomyckaroTcst 3HAYMTENBHBIC | HE3HAUUTEIbHBIC OIIMOKH, | MPUMEHSET MX B CHTYaIHsIX

OLIMOKH, NpOSIBIISICTCS. | HETOYHOCTH,  3aTPYIHEHHS  MPU | MOBBILICHHOW CIOXKHOCTH.

HEIOCTaTOYHOCTh YMEHHH, 10 | aHAITUTHYECKUX orepanusix,

pany MoKa3aTeliel, | IepeHoce yMEHHM Ha  HOBBIE,

O6y‘laIOHlHI7[Cﬂ HCIILITBIBACT | HCCTAHAAPTHBIC CUTYallH.

3HAYUTCIIbHbIC 3aTpyAHCHUA

P ONIEPHUPOBAHUU YMEHUSMHA

IpH HX IEPEeHOCe Ha HOBBIC

CUTYaLlUH.
BJIAJIETh: OO0yuaromuiics He Biajeet win B | OOyJaromuiics BiaeeT: OOyuaroiuiicss 9acTU4HO Biaageer: | OOywaromuiics B [OJIHOM
- 00pabOTKOM pacUeTHBIX U | HEJAOCTATOYHOM creniean | - (OOpaboTKa pacyeTHBIX H | - OO0paboTka pacyeTHHIX | | OOBEMe BIIAJICET:
SKCIICPUMCHTAJIbHBIX BJIaACeT. SKCIICPUMCHTAJIBHBIX JAaHHBIX | 9KCOCPUMCHTAJIbHBIX JaHHbIX | - 06pa60TKa paCyY€THBIX H
OaHHBIX BEPOATHOCTHO- - O6pa60TI<a PaCUYCTHBIX U | BEPOATHOCTHO- BEPOATHOCTHO-CTATUCTUUCCKUMU OKCIICPUMCHTAJIBHBIX JaHHBIX
CTaTHCTHYECKUMU METOJAaMH | SKCIIEPHUMEHTAIbHBIX  JAHHBIX | CTATUCTUYECKHMMHU METOJIAaMU. | METOJaMHu. BEPOSTHOCTHO-

BEPOSTHOCTHO- OOyuvarommiics ucnbIThIBaeT | Ho mormyckarorcsi HE3HAUMTENBHBIE | CTATHCTHYECKUMH METOIAMH.

CTaTUCTUYCCKUMHU METOJaMHU.

SHAYUTCIIbHBIC 3aTPYyJAHCHUA
npu MNpUMCHCHUN HABLBIKOB B
HOBBIX CUTYyallHUAX.

omK1OKY, HETOYHOCTH, 3aTPyIHEHHUS
IIpU  AHAJIUTUYECKUX  ONEpALMX,
MIEpEeHOCE yYMEHHH Ha  HOBBIE,
HECTaHJapTHBIE CUTYyalluu

CBo00ogHO MpPUMEHSIET
MOJy4YeHHbBIE HaBBLIKA B
CUTYyaIUAX ITOBBIIIIEHHON
CIIO’KHOCTH.




IIIxansl OLIEHUBAHUS PE3YIbTATOB IIPOMEKYTOYHOM aTTECTALIMU U UX OIIUCAHUE:

DopMa NPOMEKYTOUHON ATTECTALUM: 3a4eT

HIxana

OICHUBAaHUSA

Onucanue

3aureHo

BrImonmHeHBI BCe BUABI Y4eOHOU pabOThI, TPEIyCMOTPEHHBIC YIeOHBIM TUTAHOM.
OOyJaromuiicss JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH, HaBBIKOB
MPUBEJCHHBIM B Ta0lMIaX I[OKaszaTejei, omepupyeT MnpuoOpETCHHBIMU
3HAHUSIMU, YMEHUSMH, HAaBBIKAMM, IPUMEHSAET UX B CUTyalUsX IOBBIIIEHHOU
cinoxHocTd. Ilpu 3TOM MOryT OBITH JOMYIIEHBI HE3HAYUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYJHEHHUS IIPU AHATIMTUYECKUX Olepalusx, IEPEHOCE 3HAaHUMU U
YMEHUI Ha HOBbIE, HECTAH/IapTHBIE CUTYaLUU.

He 3aureno

He BpIMONHEH OOWH WM Ooiiee BUIOB Y4€OHOH paboTHI, MPeayCMOTPEHHBIX
yaeOHbIM TUIaHOM. OOydaromuicss JEMOHCTPHPYET HEMOJHOE COOTBETCTBUE
3HaHWI, YMEHWW, HABBHIKOB TMPUBEJICHHBIM B Ta0OJuIaX IOKa3aTeleH,
TOMYCKAlOTCA 3HAUUTENbHBIE OIIUOKH, TMPOSBISETCS OTCYTCTBUE 3HAHUH,
YVMEHHI, HaBBIKOB TIO0 psaAy noka3arteneld, OOydaromuiics HUCIBITHIBACT
3HAYUTENIbHBIEC 3aTPYAHECHUSI IPU ONIEPUPOBAHUY 3HAHUSIMHU M YMEHUSMU MPU UX
[EePEHOCE Ha HOBBIE CUTYALIUU.

dopma NPOMeKYTOUHOI aTTeCTANMU: YK3aAMEH.

MIxana ouenuBanug | bamxa Onucanue

OTJIINYHO 5

BrinonHeHs! Bce BUuAbl yueOHOM paboThl, IPeayCMOTPEHHBIE
yueOHbIM MIaHoM. OO0ydJarouuiics JeMOHCTPUPYET MOJIHOE
COOTBETCTBUE 3HAHMM, YMEHUI, HABBIKOB INPHUBEJACHHBIM B
TabMuIax TOKa3zarened, omepupyer NpUOOpPETEeHHBIMU
3HAHUSAMHU, YMEHUSMHU, HaBbIKaMH, CBOOOAHO MPUMEHSET UX
B CUTYallUsIX MOBBIIIEHHOMN CI0KHOCTH.

Xopomo 4

BrlmotHeHBI Bce BUIBI YUEOHOU paOOThI, MPEyCMOTPEHHBIE
yueOHpIM  TuIaHOM.  OOydaromuiicss  IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBHME 3HAHWI, YMEHHI, HaBBIKOB
MPUBEICHHBIM B TaONHIAX MOKa3aTeNel: 3HAHUS, YMEHUS U
HaBBIKH OCBOEHBI, HO [IONMYCKAIOTCS HE3HAYUTEJIbHbIC
OIIMOKM, HETOYHOCTU, 3aTPyJHEHUS MPH AHATUTUYECKUX
onepanusx, NEepeHOCEe 3HAHMHM M YMEHHM Ha HOBBIE,
HECTAHJAPTHBIE CUTYAILUU.

Y 10BIIETBOPUTEITHHO 3

BrIimiotHeHBI Bce BUIBI YIEOHOW pabOTHI, MPEyCMOTPEHHBIE
yueOHBIM 1aHoM. O0yUaroIuics JEMOHCTPUPYET HETIOTHOE
COOTBETCTBUE 3HAHWUW, YMEHWW, HABBIKOB IMPHUBEICHHBIM B
Tabluiax  ToKa3aTelnel, JOMYCKAITCs  3HAYUTEIbHBIC
OIMMOKH, TPOSBISETCS HEAOCTATOYHOCTh 3HAHWM, YMEHUH,
HABBIKOB M0 PsIIy TTOKa3aTeeid, 00yJarouiicss UCTIBITHIBACT
3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSIMU U
YMEHMSIMH NIPU UX NIEPEHOCE HA HOBBIE CUTYallUH.

HeynosnerBopurenbHo | 2 | mpelycMOTpeHHble y4eOHbIM miaHoM. OOyuarommiics

He BbmmonHeHn oguH wiu Oosiee BUIOB y4eOHOH paloOTHI,

JEMOHCTPUPYET  TOJHOE€  OTCYTCTBHE€  WJIH  SIBHYIO




HEAOCTATOYHOCTH 3HaHHI>'I, YMGHHP'I, HaBBIKOB B COOTBE€TCTBUC
C IMPUBCJACHHBIMU ITOKA3aTCIISIMU.

7.3.

TunoBble KOHTPOJIbHbIE 3aJAHUS POMEKYTOYHOM aTTECTAIUN 00Y4aI0UIUXCS 10

AUCHHUILIMHE (MOIYJIIO0).

7.3.1. Dx3aMeHAIMOHHBbIE BONPOCHI

3a

Oanus 0151 NPOBEPKU Pe3ylbmamos 00yueHus: «3HaAMmMby.

OnTuka. AToMHas sAACpHas (1)n3mca. dusznka IJIEMECHTAPHBIX YaCTHII.

OO ~NOoO 0T WN P

. OCHOBHBIE XapaKTEPUCTUKH CBETOBOM BOJIHBI.

. 3aKOHBI IPSMOJIMHENHOTO PAaCIIPOCTPAHEHUS CBETA, OTPAKEHUSI U ITPEIOMIICHUS.
. SIBJIeHME TIOJTHOTO OTPa’KEHHUS.

. Tonkue nua3el. M300paxenne npeaMeToB B JTHMH3AX.

. @opmyna TOHKOM JIMH3bl. ONTHYECKAs CUIIA JIMH3BI.

. Uatepdepennus ceeta. [Ipuniun cynepno3uium.

. YcIoBUsS MakCUMyMa 1 MUHMMYMa UHTep(EpEeHIIUH.

. Pacuer nnTepepeHInOHHON KapTUHBI OT JIBYX TOUEYHBIX UICTOYHUKOB CBETA.

. UaTepdepeHius B TOHKUX IJICHKAX.
10.

[Tonockl paBHOrO HaKJIOHA W PAaBHOW TONIIMHBI (MHTep(dEpeHLns] B KIMHE, KOJbIIa

HrroToHa B OTPa’XCHHOM H IIPOXOIAIICM CBeTe).

11.
12.
13.
14.

9KpaH).

SIME.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

10

[Ipunnun [Mtolirenca-POpeneis.

Meton 308 OpeHerns.

OO0bsicHeHrEe TPSIMOJIMHEMHOCTH PAaCIPOCTPAaHEHUsI CBETA B BOJTHOBOM TEOPHH.
Hudpakus OpeHens oT mpocTeiux mnperpaa (Kpyrioe OTBEpCTHUE M KPYTJIbIi

Hudpaxius Opaynrodepa Ha mIeIH.

JudpakimoHHas pemeTKa, €€ JUCTICPCHs U pa3peiarolias ClioCOOHOCTb.
VYcoBust MAKCUMYMOB M MUHUMYMOB 151 TU(PAKIIMOHHON PELIETKH.
Judpakuus Ha mpocTpaHncTBeHHOM peméTke. Popmyna Bynbda — bperros.
EcrecTBEeHHBIN M NOJIIPU30BaHHBINA CBET, IJIOCKONOJIIPU30BAHHAS BOJIHA.
3akoH Mautoca.

[Tonapu3zanus cBeTa npu OTpakeHUHU U npernoMieHnu. 3akoH bprocrepa.
Bpaienue niockocTH Noaspru3ayi.

Jucnepcus caera.

ITornomenue ceera. 3akoH byrepa. Paccesnue cera.

Oddext BaBunora-Uepenkona.

TemoBoe N3ITydyeHne U €ro XapakKTEPUCTUKH.

. 3axon Kupxroda. 3akonsr Ctedana — bonbiimana u cmenierus: Buna.

. @opmynsl Panes — JxxuHca u Buna.

. ®opmymna Ilnanka.

®oTo3¢dexT 1 ero 3aKoHbl. Y paBHeHHe DiHIITeNHHA U1 hoTod(dexTa.
Macca u umnynsc gortoHa. JlapineHue creta.

I'nnoresa ne bpoita. KoprnyckynisspHO-BOIHOBOH Ayalln3M.

O¢pdext Komnrona.

JIuneiuaTelii cnekTp aroma Bogopoja. Teopust bopa. OnbiT @panka u I'epua.
Bonnosas ¢pynkuus u e€ pusndeckuii cMpici. YpaBuenue Ipénunrepa.
Pemenne ypaBaenus lpéaunrepa i 4aCTULBI B IPSIMOYTOJIbHOM IMOTEHIUAIBHON

IIpumenenue ypasuenus Llpénunrepa k atoMy BoAopoaa.
Cnun snektpona. CiMHOBOE KBaHTOBOE YHCIIO.
IIpunnun [Taynu. Pacnipenenenue 3J1EKTPOHOB B aTOME 10 COCTOSTHUSIM.



11. Aromuoe siapo. Ero cocrtaB u ocHOBHBIE XapakTepuCTUKH. JleeKT Macchl U SHEpTrHs
CBSI3M aTOMHBIX siiep. Y IesIbHas SHEPTUS CBSA3U

12. Mopnenu aTOMHOTO sIIpa.

13. PagroakTUBHOCTb. 0. [} ¥ Y-TIpeBpaICHUS.

14. IlpaBuna cmemenus Coaau.

15. 3akoH paMOaKTUBHOTO pacnaaa. AKTUBHOCTh PaJHOaKTUBHOIO BEIIECTBA.

16. Snepuble peakiuu. SaepHas SHEPreTHUKA.

17. DnemeHTapHBIC YACTHIIBI, UX KJIACCUDUKAITHU.

s nposepku pe3ynomamog 00yueHuss (ymemsy», «81a0emvy:

Mexanuka

1. Monyinb ckopocT V 4acTUIlbl MEHSIETCS CO BpeMeHeM t o 3akony V = At + B, rae
A u B — nonoxurenbHble OCTOAHHBIE. Monynb yckopeHus a = 3A. HaliTu TaHreHuaibHoe 1
HOPMAaJIbHOE YCKOPEHHS], a TAKKE pauyC KPUBU3HBI TPAEKTOPUHU B 3aBUCUMOCTH OT BPEMEHU.

2. Pannyc-BekTop MaTepuaibHOM TOYKH U3MEHSIETCS CO BPEMEHEM I10 3aKOHY T = 3t2i
+ 4t2j + 7K. Bruucnuts nyth S ¥ MOAYIIb NiepeMeltieHus |Ar| 3a nepsbie 10 ¢ JBHKEHHUS.
3. CaHky CKaTBIBAIOTCSl C JICASSHOM TOPKM BBICOTOM h C yriom HakioHa o

OCTaHABIIMBAIOTCS HA TOPU3OHTAIBHOM y4acTKe, Mpoias paccrosHue S. Haiitu xoadduiment
TPEHMSI, CUUTAsI €rO TOCTOSTHHBIM Ha BCEX y4aCTKaX.

4. Kamens Opormien ropuzoHTanbHO co ckopoctbio 10 m/c. Haiitu paanyc KpuBH3HBI
TPACKTOPUH KaMHs uepe3 3 ¢ nocie Havana ABukeHs. CONPOTHUBIIEHUE BO3/1yXa HE yUUTHIBATD.
S. ToHkuii ONHOPOIHBIA CTEpKEHb JUIMHOM | MOXeT Bpamarbes BOKPYT

TOPU30HTAJILHOW OCH, MPOXOASNIEH yepe3 KOHELl CTEP)KHS MEepPHEeHIUKYIIpHO emy. CTepKeHb
OTKJIOHWIH Ha 90° OT mosjoXeHus: paBHOBECHUS U OTHYCTHIN. ONpeaenuTb CKOPOCTh HUKHETO
KOHIIa CTEP>KHS B MOMEHT ITPOXO0XKICHHS [10JI0KEHHS] pABHOBECHSL.

6. MarepuanbHasi TOUKa MOKOUTCS B BEPXHEH TOUYKE aOCOJIOTHO TNAAKOM cdepbl
panuycoM R, a 3aTeM HauMHAeT CKOJb3UTh BHU3 IO TIOBEPXHOCTH c(epbl MO AEHCTBUEM CHUIIBI
TsbkecTd. Ha kakoi BeICOTE OHa OTOPBETCS OT MOBEPXHOCTU CephI?

7. YenoBek CTOMT Ha HEMOABM)KHOW TeJlekke M OpocaeT rOpU30HTAJIbHO KaMEHb
Maccoit 8 Kr co cKopocThio 5 M/c. OnpenenuTh, Kakyro padoTy COBEpIIAET YEJIOBEK, €ClI Macca
4eJI0BEKa BMECTE C TEJIEKKOU paBHa 160 kr.

8. [Tepuon oOparnieHust HCKyCCTBEHHOTO CITyTHHUKA 3eMJIU cocTaBiisieT 3 yaca. Cunras
ero opOUTy KpYroBOH, ONpenenuTe, Ha KaKOW BBICOTE OT IMOBEPXHOCTH 3eMJIM HaXOAUTCS
CIyTHUK.

9. K 0601y 0/THOPOTHOTO CIUTIOIIHOTO AUCKa paguycoM 0,5 M IpHII0’keHa NOCTOSIHHAS
kacatenbHas cuina 100 H. Ilpu BpamieHnun nucka Ha HEro JEHCTBYET MOMEHT cuil TpeHus 2 Hwm.
Onpenenure Maccy IHMCKa, €CIM U3BECTHO, YTO €r0 YINIOBOE YCKOPEHHUE IOCTOSHHO U PaBHO 16
pan/c?.

10. Ha onHOpOIHBIN CIUIONIHOW HMJIMHIApPUYECKUH Bai paguycoMm 50 cMm. HamoOTaHa
N€rkasi HUTh, K KOHIY KOTOpPOH MpHKpemnéH rpy3 maccou 6,4 kr. I'py3, pa3marbiBas HUTb,
omycKaeTcs ¢ yckopenueM 2 M/c?. OmpeieluTe MOMEHT HHEPIUH Baa.

11.  Ilyns maccoii 15 r, nersias ropu3oHTaIbHO cO ckopocThio 0,5 kM/c, monaaaer B
OaJUTMCTHYECKUI MasiTHUK U 3acTpeBaeT B HEM. OmpeienuTe BBICOTY, Ha KOTOPYIO MOJHUMETCS
MasiTHUK, OTKaUHYBILIKCH MTOCIIE yaapa.

12. B cocyx 3anuBaercst Boga co ckopoctbio 0,5 i1/c. [Ipenebperast BA3KOCTbIO BOJBI,
oTpeieNuTe JUaMeTp OTBEPCTUSl B COCYy/E, MPU KOTOPOM BOjJa MOAJEpKUBajlach Obl B HEM Ha
OCTOSIHHOM ypoBHE h = 20 cm.

MKT u TepMoAUHAMHMKA

1. Kucnopon maccoit m = 1 kr Haxogutcst ipu temriepatype T = 320 K. Onpenenure:
1) BHYTPEHHIOIO SHEPTUI0 MOJIEKYJT KHCIOPOJa; 2) CPEOHIO KHHETHYECKYI) JHEPTHUIO
BpaIaTeIbHOTO JIBIXKCHHS MOJIEKYJ KUCTopoa. ['a3 cuuTaTe uaeanbHBIM.



2. W3 kanwuisspHod TpyOKHM ¢ paguycoM kaHanma 0,2 MM 1O Kamjie BBITEKAeT
xuakocth. Macca 100 xamens paBHa 0,282 r. OmpenenuTh Kod(PQPHUIMEHT MOBEPXHOCTHOTO
HaTSHKEHUS! JKUIKOCTH.

3. OmnpenenuTe KOJMYECTBO TEIUIOTHI, IIEpeJaHHOE Tra3y, €CIM B Hpolecce
M30XOPHOTO HarpeBaHus Kucioponaa oobéMom 20 11 ero nasienue u3menuiock Ha 100 kIa.
4. OmnpenenuTe OTHOIICHHUE JABJICHHUS BO3yXa Ha JTHE CKBa)KUHBI IITyOMHON 1 KM K

JIaBJIEHUIO Ha BbICOTE 1 kM. BO31yX y MOBEpXHOCTH 3€MJIM HAXOAUTCS P HOPMAJIbHBIX YCIOBUAX
U €ro TeMIiiepaTypa He 3aBUCUT OT BBICOTBI.

o. CKoJIbKO TPOIEHTOB MOJIeKys kuciopona npu temneparype T = 300 K umeer
CKOPOCTh B MHTEPBaJE OT (Vs — 1) M/c 1o (vs + 1) M/c?
6. Kakoe konmu4ecTBO KHCIOpO1a BRITYCTHIIN U3 O0amuioHa €émMkocThio 10 11, ecnu npu

9TOM TI0OKa3aHWsi MaHOMETpa Ha OayloHe M3MEHWIHCh OoT 14 mo 6 atMmocdep, a Temreparypa
noHu3wiacek ot 27 no 7 rpanycos Llenbcus?

7. [ImoTHOCTE CcMecu a3oTa W Bojopoja npu Temneparype 47°C u naBiieHUU 2
atmocdeps! pasaa 0,3 r/n. HaiiTu KOHIIEHTpAIMIO MOJIEKYJI a30Ta M BOAOPOA B CMECH.
8. [To razompoBonHON TpyOe UAET yriaekuciblid ra3 moxa AasienueM 393 xlla mpu

temneparype 280 K. KakoBa cpeansisi CKOpoCTh JBUKEHMS T'a3a 0 TpyOe, eCiIu Yepe3 MonepeyHoe
cedeHue TPyOHI, paBHOE 5 cM2, 32 10 MUHYT poTekaeT ra3 Maccoii 20 kr?

9. [Tpu u3orepmuueckoM pacimpenuu azora maccoit 100 r, umeBLIero TemnepaTypy
280 K, ero o6bém yBenmuumics B 3 paza. Haiitu paboTy, COBEpIIEHHYIO Tra30M, U3MEHEHHE €ro
BHYTPEHHEH 3HEPTUU U KOJIMYECTBO NIEPEJAHHOTO ra3y Teruia.

10.  Omnpepenurte KOJIMYECTBO TEIUIOTHI, COOOLIEHHOE Ta3zy, €ciId B Ipolecce
M30XOPHOI0 HarpeBaHus Kuciaopoaa oobémoM 20 i1 ero aasienue uzmenunocsk Ha 100 kl]a.

11.  Onpenenurte HaubosEe BEPOATHYIO CKOPOCTh MOJIEKYJ ra3a, INIOTHOCTh KOTOPOTO
npu gasiennu 40 kI1a cocrapmuser 0,35 kr/m>.,

12. WneansHpiii ra3 cosepmaer nukial Kapno. Temneparypa narpeBatens 500 K,
xonommibHUKa 300 K. Pabota nzorepmuueckoro pacumpenus coctasisieT 2 k/[x. Onpenenure:
1) Tepmuueckuit KITJ[ mukna; 2) Konu4ecTBO TEIUIOTHI, OTAAHHOE T'a30M MPU U30TEPMUYECKOM
CKaTUU XOJIOIUIbHHUKY.

13. Macca 1kr nByxaTtomMHOro rasa Haxoaurtcs moj nasieHueMm 80 klla u umeer
n10THOCTS 4 Kr/M°. HaiiT SHEprHio TEMIOBOro JIBIDKEHH MOTEKYI ra3a MPH STHX YCIOBHSAX.

14.  Kakoe 4uciI0 MONEKYJ HaXoAuTcs B KoMHaTe 06béMom 80 M3 mpu Temmeparype
17°C u naBnenun 100 xIla?

15.  Haiitu wummynsc Moiekynsl Bojpopona npu Temmeparype 20°C. CkopocTb
MOJIEKYJIBI CYMTATh PABHOW CPEIHEN KBaIPaTUYHON CKOPOCTH.

JIEKTPUYeCTBO U MarHeTU3M

1. 3apsa Ha KaXkJIOM M3 JBYX IIOCJIEJOBATEIBbHO COCINHEHHBIX KOHJAEHCATOPOB 18 n
10 n® pasen 0,09 uKn. Onpenenuts HampsokeHHe Ha Oarapee KOHJICHCATOPOB; HAa KaKIOM
KOH/JIEHCATOope.

2. Ornpenennuts IIOTHOCTh TOKAa B HUXPOMOBOM NPOBOJAHUKE JUIMHOW 5 M, €CIM Ha
KOHIIaX €ro NOJJEPKUBAETCS pa3HOCTh MOTEHIMAIOB 2 B.

3. [Inomtae MIACTHH TIIOCKOTO CIIOISHOTO KOHaeHcaTopa 1,1 cM?, 3a30p Mexmy
Humu 3 mm. [lpu paspsne xonaeHcaropa Belenuiaack 3Heprus 1 Mx/x. [lo kxakoil pasHOCTH
MOTEHITUATIOB ObLT 3apsKEH KOHIEHCATOP?

4. Onpenenuts OJ[C akkymynsaTopHOW OaTaped, TOK KOPOTKOTO 3aMbIKaHUS B
kotopoi 10 A, ecnu npu NOAKIIOYEHUN K HEW pe3ucropa conpotuBieHueMm 9 Om cuia Toka B
nenu pasHa | A.

5. OnektpoH ¢ sHeprueil 300 3B nBMXKETCS MEPNEeHINKYISAPHO JUHUSAM WHIYKIUU
MarHUTHOTO MOJS HanpskEHHOCThIO 465 A/M. Onpenenuts cuiy JlopeHia, CKOpocTh, paanyc
TPACKTOPHUH JIEKTPOHA.



6. Ha paccrosgauu 5 cM mapajuiebHO NPSIMOJUHEWHOMY JUIMHHOMY ITPOBOJHHKY
JBIDKETCS DJIEKTPOH C KWHeThuyeckod sHepruer 1 xoB. Kakas cuma Oynmer neiictBoBaTth Ha
JIEKTPOH, €CJIM 10 POBOJHUKY IIYCTUTh TOK cuilon 1 A?

7. OO6mMoTKa coneHonaa umeet cornpoTtusieHne 10 Om. KakoBa ero HHIyKTUBHOCTb,
€CJIM TP MPOoX0oxkIeHuu Toka 3a 0,05 cB HEM BBIIENSIETCS KOJIUYECTBO TEIUIOThI, SKBUBAJICHTHOE
SHEPTrUU MarHUTHOTO I0JIA cojieHou1a?

8. Cuita Toka B pe3uctope JuHeiHo Bo3pacTtaeT 3a 4 ¢ ot 0 10 8 A. ConpoTusiieHue
pesuctopa 10 Om. Onpenenuth KOJUYECTBO TEIIOTHI, BHIJICIUBIIEECS B PE3UCTOPE 3a MEpBhIC 3
c.

9. JIBa KpyroBbIX BUTKA C TOKOM JIeXKAT B OJJHOU MJIOCKOCTU U UMEIOT OOLIHUI LIEHTP.
Pagunyc 6onbmero 12 cM, a menbiiero 2 cMm. Hampsok€HHOCTS 1MoJist B IeHTpe BUTKOB 50 A/M, ecnu
TOKH TEKYT B OJHOM HampaBlieHUH, U paBHA HYJIIO, €CJIU B IPOTUBOMNOIOKHBIX. ONpeaenuTh CUITy
TOKa B BUTKaX.

10. JBa ucrounuka toka ¢ OJIC El = 2 B u E2 = 1,5 B u BHyTpeHHUMH
conpotusiieHusMu rl = 0,5 Om u 12 = 0,4 OM BKIIIOUEHBI NIAPAJUIEIBHO COIIPOTUBIEHHUIO R = 2
OmM. Onpenenure cUily TOKa 4€pe3 3TO COIPOTUBIICHHUE.

11. [Inomtae MIACTHH TIJIOCKOTO CIIOASHOTO KOHaeHcaTopa 1,1 cM?, 3a30p Mexmy
Humu 3 mm. [lpu paspsae konaencaropa Beinenunack sueprus 1 mMx/x. [lo kakoit pa3sHoCTH
MOTEHIIMAIOB OB 3apsKEeH KOHACHCATOp?

12. O6moTtka coneHouga umeeT conpotusienue 10 Om. KakoBa ero MHAyKTUBHOCTb,
€CJIM TP POoX0okaeHuu Toka 3a 0,05 cB HEM BBIIEISIETCS KOJIUYECTBO TETUIOTHI, SKBUBAJICHTHOE
SHEPTrUU MarHUTHOTO IOJIA colieHou 1a?

13.  3apspkeHHas yacTHIA ABIDKETCS MO OKPYXHOCTH paanycoM 10 cM B MarHUTHOM
noze 0,5 Ta. Cxkopocth yacTuisl 2,4 108 m/c. Haiitu yZEJbHbBIN 3apsi]l YaCTHUIIBL.

14.  Haiitu CONpOTHBIICHUE KEIEIHOTO CTEPKHS TUaMeTpoM | cM, ecir Macca CTepKHS
1 kr.

15. ToHKUN CTEp>KeHb UIMHOW 15 cM HECET paBHOMEPHO pacIpeAesi€HHbIN 3apsj C

JUHEWHOU MIOTHOCTHI0 6 MKKI/M. HaliTH HAaNPsHKEHHOCTD JEKTPUUYECKOTO MOJIs, CO3JaBacMyr0
3TUM 3apsAJI0OM B TOUKE, PACIIOJIOKEHHON Ha OCH CTEpKHS M YAANEHHOW OT OuMrKalIIero KoHua
CTepkHs Ha paccrosiHue 10 cm

16. beckoHeyHO JUIMHHBIM NpoBOA 00pazyeT KpYroBOM BHTOK, KacaTeNbHBIM K
npoBoay. Ilo npoBoay teuér Tok 5 A. Halitu paanyc BUTKa, €clid HAPsKEHHOCTh MATHUTHOTO
1oJisi B IeHTpe BuTka 41 A/m.

17.  DnextpoH, mpoias yckopstomyto pazHocTs noteHuuanoB U = 400 B, nmoman B
OJIHOPOJIHOE MarHuTtHoe nosie ¢ uHayknuen B = 1,5 Tn. Bekrtop CKOpoCTH 3i€KTpoHa
NEPIEHIUKYIIAPEH JIMHUAM UHAYKIMH. ONpenenuTb paauyc KpUBU3HbI €70 TPAEKTOPUH, YaCTOTY
BpaIllEHUs N 3JIEKTPOHA B MATHUTHOM IIOJIE.

OnTuka. AtomHas n sgepHasi puznka. Pu3uKa 31eMEHTAPHBIX YaCTHL.

1. Kakoe uncino mrpuxoB Ha €IUHUIY JJIMHBI UMeeT Tu(dpakinoHHAas peléTKa, ecliu
3enéHas TMHUA pTyTH ¢ A=546,1 HM B CIIeKTpe MepBOro nopsaka Habo1aercs noj yriaom 19°8°?

2. Onpenenurte IIMHY BOJHBI 1€ bpoilsist 111 HEMTpPOHA, IBUKYILIETOCS CO CpeIHEN
KBaJIpaTUYHOM CKOpOCThIO Ipu Temneparype 290 K.

3. Judpaxknuonnas pemérka mmpuHoi 12 mm comepxkut 4800 mrpuxoB. Kakoso
YHCIIO0 TJaBHBIX MAaKCUMYMOB, HAOIOAA€MBIX B CIIEKTpe TU(PPAKIUOHHOM PEIIETKU IS JUTMHBI
BOJIHBI 0,55 MKM.

4. B KaKkoii 2JIEMEHT TPEBPAIAETCS -5 TMOCTE TPEX O — PacmagoB W JBYX P —
pacrnazio?
&0
5. Ilepuon monmypacmama  3-Co  paBeH 5,3 roma. Omnpenenuts, Kakas IOJIA
NEPBOHAYAILHOTO KOJIMYECTBA sI/Iep STOr0 U30TOMa pacnaaércs uepes S nerT.
6. AGcomoTHO y€pHoe Tesno ObuTo Harpeto ot TemmnepaTypsl 100 no 300°C. Haiitu,

BO CKOJIBKO pa3 U3MCHHJIACh MOIMIHOCTb CYMMAPHOI'O U3JIYYCHUS ITPU 3TOM?



~on

1. MaxkcumMyM SHEepruu U3ilydeHus aOCOIIOTHO YEPHOTO Tela MPUXOAUTCS HA JITHHY
BOJIHBI 450 HM. OnpeeIUuTh TEMIIEPATYPY U SFHEPTETUUECKYIO CBETUMOCTh TeJa.

8. Kunerndeckast sneprust 3JIeKTpoHa B atoMe Bojiopoza nopsjka 10 3B. Ucnonb3ys
COOTHOIIICHUE HEOPEIEIEHHOCTEH, OIICHUTh MUHUMAJTbHBIC JINHEHHBIC pa3Mephl aTOMa.
9. Onpez[eJme PACCTOAHNEC MCIKIY ATOMHBIMU IIJIOCKOCTSMHU B KPUCTAJIIC KaMEHHOU

conmu, eciau JUGPAKIUMOHHBI MaKCUMyM II€pBOTO TMOpsiAKa HaONII0JaeTcss MpU MaJeHUU
PEHTTEHOBCKUX JIyuell ¢ JyMHoM BoJiHbl 0,147 HM nox yriiom 15°12° k moBepXHOCTH KpUcTaa.

10.  Ilepmon mudpakumonnoit pemérku 0,005 mm. OnpeneanuTs YuCI0 HaOII0AaeMbIX
[JIaBHBIX MAaKCUMYMOB B CIIEKTpe AJis JJIMHBI BOJIHBI 0,445 MKM.

11.  Hcnonb3ys Teoputo bopa ans atoma BoJopo/ia, OnpeaenuTe paguyc ommxaiiimei k
SIpy OpOUTEHI (TIEPBBI OOPOBCKUH pagnyc).

12. ®otoH ¢ pnuHOW BOJHBI A=0,2 MKM BBIPBIBA€T C IOBEPXHOCTH (HOTOKATOIA
AJIEKTPOH, KMHETHYECKasi AHeprusi koroporo 2 3B. OmnpenenuTs paboOTy BbIXOAA M KpPacCHYIO
rpanuily Gorodddekra.

13. Onpenenutb paanyc Tperbei 30HbI DpeHens s ciaydas IUIOCKOW BOJIHBIL.
PaccTosiHre OT BOJIHOBOI MOBEPXHOCTU A0 TOYKU HabmoneHus pasHo 1,5 m. [{nuna Bonnsl 0,6
MKM.

14, Ha gudpakiuoHHYIO peméTKy HOPMajbHO MajgaeT MOHOXPOMATHYECKH CBET C
mumHON BotHBI 600 HM. OripenenuTe HauOOIbIINH MOPSIOK CIIEKTPa, MOTYyYSHHBIA ¢ TIOMOIIIBIO
ATON PEHIETKH, €CIIN €€ TOCTOSTHHAS 2 MKM.

15. Yron Mexay riiaBHbIMU IUIOCKOCTSIMH MOJISIPU3aTOpPa U aHAJIU3aTOpa COCTABIIAECT
30°. Onpenenute M3MEHEHUE UHTEHCUBHOCTHU MPOILEIIIET0 Yepe3 HUX CBETA, €CIU YIoJl MEXIy
[JIaBHBIMU TVIOCKOCTSIMHM CTAHET paBHBIM 45°.

16.  Omnpenpenurte nokasaTeslb MPEJOMIICHUS CTEKJIA, €CIU NPU OTPAKEHUH OT HEro
CBeTa OTPaKEHHBIN JIy4 MOJHOCTBIO MOJISIPU30BaH Mpu yrie 35°.
17. Onpenenutre MaccOBYIO KOHIIEHTPALMIO CaxapHOrO pacTBOpa, €clId IpH

NPOXOXKICHUU CBETa 4yepe3 TpyOKy IHHOHM 20 ¢M ¢ 3THM PacTBOPOM IJIOCKOCTH MOJISIPU3ALIUN
cBeTa moBopaunBaeTcs Ha yron 10°. ViensHoe Bpamenue caxapa passo 1,17-10%(paa-m?)/kr.
_ 18.  TlocrosinHas audpakimonHon pemeTku d=2,5 MkM. HaiinuTe yrioByro TUCTIEpCHIO
g pemeTKy Uit A=589 HM B CHIEKTpe MepBOro Mopsaka.

19. Haiitn yros bprocrepa moiaHONM noyisspyU3aliii NPy OTPAKEHHUM CBETa OT CTEKIIA,
IIOKa3aTeb NpeoMIIeHns KoToporo 1,57.

20.  CKOJBKO aTOMOB TOJOHHUS pacmaiércs 3a OJHM CYTKH W3 MWJUIMOHA aTOMOB.
ITepuon nonypacnana nojaonus 138 cyTok.

21.  EcrecTBEeHHBII CBET MajaeT Ha KPUCTAILT aJIMa3a ITOJT YTIIOM ITOJTHOW IOJISIPH3AIIHH.
Haiitu yron npejaomiieHus CBeETa.

22.  HaiiTu mOCTOSIHHYIO pacraja pajoHa, €CIIM U3BECTHO, YTO 332 OJHU CYTKH YHCIIO
aTOMOB PaJ0OHa yMeHbIuaeTcss Ha 18,2%..

23.  OmnpegenuTe, 10 KaKOTO MOTEHIIHAIIA 3aPATUTCS YETUHEHHBINA CepeOPSHBIN MIapuK
npu OOJIyueHHM €ro ynbTpa(HoNeTOBbIM cBeTOM AnuHOM BoiHbl 208 HM. Pabora BbIXOAa
AJIEKTPOHOB U3 cepedpa 4,7 3B.

7.3.2.MaTepuajbl YCTHOTO ONIPOCa — 3auem

Mexanunka
OcCHOBHBIE KHHEMAaTHYECKHE XapaKTepUCTHKH MaTepuaibHONH Toukh. CKOpPOCTP W YCKOpPEHHE.
HopMmanbsHOe U TaHT€HIIMAIBbHOE YCKOPEHUSI.
Crioco0rI onMcaHus IBIKEHHS MaTepraabHON TOUKH. KnHemaTndeckne ypaBHEHMs.
JBrm>keHne MaTepualibHOW TOYKHU MO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE€ YCKOPEHHUE.
CBs13p MEXJy JMHEHHBIMM M YIJIOBBIMH XapaKTepUCTHKaMH JBHxkeHUs. [locTymarenbHoe ABMIKEHUE
TBEPJOTO Tena.
3akoH nHepuuu (MepBbIid 3aK0H HpI0TOHA) M MHEpIIMAIbHBIE CUCTEMBI OTCUETA.
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0.
. MomenT nmnynsca. OCHOBHOE YpaBHEHHE JMHAMHUKH BPALATEIbHOTO ABHKCHHUS.
12.
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14.
15.
16.
17.
18.

Cwta u Macca. Buzpsl cunn B MexaHuke. Y paBHeHHE ABIKCHUS (2-1 3akoH HpioToHa). 3-if 3akoH HpioToHA.
M3onmpoBanHas cuctemMa MaTepuanbHbIX ToueK. LleHTp Macc. 3aKoH OBMKEHHS [IEHTpa Macc.

JIBrKeHUe Te ¢ nepeMeHHON Maccoi. YpaBHeHus Memepckoro u L{nonkoBckoro.

[MTonsiTre abCOMOTHO TBEPAOTO TeTa. MOMEHT CHJIBI © MOMEHT UMITYJIECA MEXaHUUECKOW CHCTEMBI.
MowmenTt unepuuu. Teopema IllteitHepa.

CBobOoanbIe ocu BpameHus. ['upockorsl. Yucio creneHei cBOOOAb MEXaHUUECKON CUCTEMBI.
Kunernueckast sHEprusi Bpalaromerocs tesia. 3akoH COXpaHEHHsI MOMEHTA UMITyJIbCa.

Oneprus. Pabora. MontHOCTb.

KoncepBaTuBHBIE 1 HEKOHCEPBATHUBHBIE CUJIBI.

Kunernueckast s3HEprisi MEXaHHUECKOH CHCTEMBI U €€ CBSI3b ¢ Pa0OTON CHJL.

TloTrenimanbHas SHEprUs U €€ CBs3b C KOHCEPBATUBHOM cuiioi. IloTeHInanbHbIe KPUBBIE.

IlonHas MexaHudeckas 3HEPrusl cucTeMbl. Jluccumarusl SHEpruu. 3aKOH COXpPaHEHHsS U IpEeBpallleHus
SHEPTHUH.

3aKOH COXpaHEHHS UMITyJIbCa. YTIPYTHE U HEYIIPYTHUe CTOJIKHOBEHHUS.

l'apmonnueckne MexaHumueckue koneOanus. Kunemarndeckue XapaKTEpUCTHKH T'apMOHHUYECKHX
KoJIeOaHuii.

HuddepennnanbHoe  ypaBHEHHE TrapMOHWYeCKHX  kojeOanuil. [lpyxuwHHBIM, ¢u3ndeckuii u
MaTeMaTHYeCKUI MasTHUKU. DHEPTrHsl TApMOHHYECKUX KOJIeOaHHUH.

CroxeHne rapMOHUYECKUX KoJeOaHHi 0JTHOTO HATIPABJICHUS U OJJUHAKOBOW YaCTOTHI.

CrnoxeHne B3aMMHO NEepIEeHINKYIISIPHBIX KOJICOaHMIA.

HuddepennnanpHoe ypaBHEHHE 3aTYXaOIINX KOJIeOaHU U ero pelieHune.

JaBnenue B )xuakocTu U raze. 3akonsl [lackans u Apxumena. ['uapocratuueckoe naBieHUE.

YpaBHeHHEe Hepa3pbIBHOCTU. Y paBHeHue bepHyiun. @opmyia Toppudesu.

Pexxumbl Teuenus xxugkocteil. Yucno Pelinonpaca.

Mertonst onpenenenus Ba3koctu (Metoa Crokca u [lyazeitns).

I[BI/I)KGHI/IC TEJI B XKKUAKOCTAX U ra3ax.

MKT u mosekyJ/isipHas pu3uKa

CraTtucTuueckuif M TEPMOJMHAMHUYECKHUH METOJbl HCCIEAOBAHUS MAaKPOCKONHWYECKUX SIBICHUH.
Makpockonmueckue napamerpsl. [Tonoxenuss MKT u onbiTHOE 000CHOBaHME.

Mopens uaeanpHOro ra3a. Y paBHEHHE COCTOSIHMA UeanbHoro rasa. [lonsrtue o temnepartype.

OcHoBHoe ypaBHeHrne MKT razos.

CpenHsist KHHETHYeCKast SHEPTHs MOJIEKYJ U €€ CBsI3b C TEMIIEPATypOL.

Cxopoctu monekyn. Pacripenenenne Makcsemna. OnsiT lITepHa.

Bbapomerpuueckas ¢popmyna. Pactipenenenne bonbsumana.

Cpennee unciio cTonkHOBeHUH. CpeaHss JUIMHAa CBOOOJHOTO MpoOera MOJIeKyI.

SAsnenus nepenoca. Auddysus. TemnonpoBoaHocTs. Bsi3kocTs.

Yucno creneHeil cBOOOABI MOJIEKYJIBL. 3aKOH O PaBHOMEPHOM DPACHpPEIETIeHUH 3HEPTHH IO CTEIEHSIM
CBOOOIBI MOJICKYJI.

. BHyTpenHnss sHeprus naeansHoro rasa. Pabora rasa npu nu3aMeHeHUH ero oobema.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

TemnmoemkocTs. YpaBHeHHe Maiiepa.

IlepBoe Hauano TEpMOJNHAMUKH M €r0 IPUMEHEHNE K N30IPOIIECCAM.

Anmnabarubiii iporiece. YpasHenue [lyaccona. Pabora rasa npu ajguadbaTHOM mporiecce.
Obparumble 1 HeoOpaTuMBbIe polecchl. Kpyrosoii npouecc (IUK).

OHTpPONUS U €€ CTATUCTHYECKOE TOJIKOBaHUE. CBs3b C TEPMOJUHAMHYECKON BEPOSTHOCTBIO.
Bropoe nauano trepmoauHamuku. Teopema HepHcra.

Ternossle u xonoaunbHble MauHbL. 1{ukn Kapro u ero KIII.

Peanbhble rasel. YpaBHenue Ban-nep-Baansca. M3otepmel Ban-gep-Baansca un ux ananus.
CsoiicTBa xxuakocteil. [loBepxHOCTHOE HATSIKEHUE.

CwmaunBanwue. JlaBneHue 1Mo HCKPUBIEHHON OBEpXHOCTHI0. Popmyna Jlammaca. Kanumnsipasie siBJIeHUS.
Teépapie Tena. Tunsl kpuctamios. JedexTsl B kpuctaiiax. TemnoéMKoCTs TBEPIBIX TEL.

®azoBsle nepexoasl. [luarpamma cocrostauid. TpoiiHasa Touka. YpaBHeHue Knaneiipona-Knaysuyca.

DJIeKTPOAMHAMMKA
[onsatue (OM) nonst. DNEeKTpUUYECKUi 3apsi U ero CBOMCTBA.
B3aumopeiicTBre HEMOABMKHBIX ANEKTPUIECKUX 3apanoB (3akoH Kymnona).
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46.

DJEeKTPOCTaTUYIECKOE 110JIE U €r0 OCHOBHBIE XapaKTEPUCTUKU: HANPSHDKEHHOCTD U IIOTEHLIMAIL.

TIpuHIMn Cynepno3nuu 3JIEKTPUIECKUX TTOJIEH.

Teopema Octporpaackoro-I'aycca u €€ OCHOBHbIE IPUMEHEHNUS JJIs pacy€Ta HaNpsyKEHHOCTH MO 1Iapa,
JIMHWUM, TUTOCKOCTH, KOHJEHCATOpA.

Tunbl qusnexTpukoB. [onspuzanus 1udaeKTpuKoB. [1oas1pru30BaHHOCTD.

Hanpsxk€HHOCTB OIS B IUAJIEKTPHUKE. DIEKTPHUUECKOE CMEIECHHE.

Teopema ["aycca niid nosnst B IUAIEKTPUKE.

[lone BHYTpH U CHapy>k1 IPOBOAHUKA. DIEKTPoEMKOCTh. KoHneHcaTopsl. DHeprust mous.

TInoTHOCTH TOKA. YpaBHEHHE HENIPEPHIBHOCTH.

3akoH OMa J11 0THOpPOAHOTO poBoAHKKA. O000IEHHEIH 3akoH OMa.

PazeerBnénnsie nenu. [Ipasuna Kupxrodga.

PaboTta u MOIIIHOCTH MOCTOSTHHOTO TOKa. 3akoH Jlkoyms-Jlenma.

OCHOBHBIE CBOMCTBA MOJYIPOBOJHUKOB. DJIEMEHTHI 30HHOM TEOpUH.

IIpumMecHas 3eKTpONPOBOIHOCT. DINEKTPOHHO-ABIPOYHBIN IEPEXO.

Buapl caMocTosTeTsHOTO paspsaa. IISKTPUIecKuil TOK B razax. Ilmasma.

Wunykuus marautHoro monst B. 3akon bruo-Caapa-Jlammaca. Cuna Amnepa. Cuna Jlopenna.

Teopema o nupkymsiunu BekropaB u eé npumenenus. IpdexT Xoma.

MoMeHT cuil, IeUCTBYIOINX Ha KOHTYP ¢ TOKOM. PaboTa mpu nepeMerieHnn KOHTypa C TOKOM.
OCHOBHOM 3aKOH AJIEKTPOMarHUTHOM MHAYKIMU. CaMOMHIYKUIKA. BUXpeBble TOKH.

Toxu Pa3MbIKaHUA U 3aMbIKaHUS. 9HCpFI/I$I MAarHuTHOI'O I10JIA.

YpaBHeHue konedaTensHOro KoHTypa. CBOOOAHBIE dlIeKTpoMarHuTHeIe Konebanus. Gopmyna Tomcona.
BrIHyXI€HHBIC 3JIEKTPOMAarHUTHBIE KOIeOaHusl.

IlepemenHslil ToK. MTHAYKTUBHOE, aKTUBHOE, EMKOCTHOE COIIPOTUBIICHUS LIENN NIEPEMEHHOI0 TOKA.
MougHocTs niepeMenHoro Toka. Jleiictyromue 3nauenus U, [, E.

Tox cmemenus. Cuctema ypaBHeHuid MakcBeia.

CaoiicTBa ypaBHeHU MakcBeiia. DIeKTPOMarHUTHBIE BOJIHBI.

OHeprus u noTok 3Heprun. Bekrop YMoa-IloiHTrHra. UMIynbsC 31€KTpOMarHUTHOTO MOJS.
[lomyuenne OM BomH. CpoiictBa OM wu3nydenus. Illkama >meKTpOMarHWTHBIX BOJIH. [IpUHIUIIBI
pagHOCBS3H.

7.4. Meroanueckue MaTepuasbl, ONpeAesilOIIMe TPOUeAYPbl OLEHUBAHUSA
pe3yJbTATOB 00yUYeHHS 10 AUCUMILIMHE (MOIYJIIO0).

KoHnTponb kauecTBa 0CBOEHUS TUCIUTUIUHEI (MOTyJIs) BKIIIOUAET B ce0s1 TEKYIINI KOHTPOJIb
YCIIEBAaEMOCTH U TMPOMEXKYTOUHYIO aTTeCTalMi0 oOydJaromuxcs. TeKylmuid KOHTPOJIb
yCIIeBAaeMOCTH  OOECTeunBaeT OICHMBAaHHE XOJa OCBOCHHS  JUCHMIUTUHBI  (MOZYJS),
MIPOMEKYTOUHAs aTTeCTalMs 00yUYaIOIIUXCsl — OIIEHUBAHUE MPOMEKYTOYHBIX M OKOHUYATEITHHBIX
pe3yNbTaTOB OOYYESHHS 110 AUCHUTIIIMHE (MOJIYIIIO).

[Ipotuienypsl OlleHUBAHUS PE3yIbTATOB O0YUEHHUS 110 TUCHUILTHHE (MOYJI0), B TOM YHCIIe
NpoLEAYypbl TEKYIIEr0 KOHTPOJs YCIIEBAEMOCTH M MOPSAOK MPOBEAEHUS IMPOMEXKYTOUHOM
aTTeCTAIlMU 00YJArONIUXCSl YCTAHOBJIEHBI JIOKATbHBIM HOPMAaTUBHBIM aKTOM.

8. YYEBHO-METOJUYECKOE U MH®OPMAILIMOHHOE OBECHNEYEHUE,
HEOBXOJUMOE JJI51 OCBOEHUSI JUCLUMUIIINHBI (MOY.JIS)

8.1. IlepeyeHb OCHOBHOI M 1ONMOJIHUTEJILHOM JUTEPATYPhI, B TOM YHcJIe:

1. Tpodumona, T.. PykoBoACTBO K pelieHHto 3aja4 no ¢pusuke: yuebHoe nocodue s
6axanaspoB / T.1. Tpopumosa. — M.: U3a-Bo «tOpaiit», 2013. — 265c.

2. ®uswnka : yuebnuk / B.W. Jlemuauenko, U.B. lemuauenko. — 6-¢ u3., mepepad. v 011,
— Mocksa : UHOPA-M, 2018. — 581 c. + Jlon. marepuansl [DneKTpoHHBIN pecypc; Pexxum
noctyma: https://new.znanium.com]. — (Bricmee oOpa3oBanue:bakanaBpuar). - Tekct
anekTpoHHbIi. - URL: http://znanium.com/catalog/product/927200

3. ®msuka. CoBpeMeHHBIH Kypc: yueOHuk / HukepoB B.A., - 3-e uzn. - M.:[lamkoB u K,
2018. - 452 c. (Bricmee oOpazoBanue:bakamaBpmar). -  Pexum  mocryna:
http://znanium.com/catalog/product/415038



4. Brnagumupos, 10. C. OcHoBanus pusuku [DneKTpoHHBIN pecype]: ydeOHoe mocodue /
10.C. BragumupoB. DnekTpoH.TekcToBble nanubie. - M.: BUHOM. JlaGoparopus 3Hanuit, 2012.
- Pexxum nocryma: http://www.biblioclub.ru/book/99357

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Tpodpumona T.M. Kparkuii kypc pu3uku ¢ mpuMepamMu pemieHHs 3amad: ydeOHOe
nocobue / T.W. Tpodpumona. - M.: KHOPVYC, 2010. - 280 c.

2. Tpopumosa T.H. PykoBOACTBO K pEIICHUIO 3a/1a4 1O (HU3HKE : yaeOHOE Imocodue s
6axanaspoB / T.1. Tpopumosa. - M.: Uza-Bo FOpaiit, 2013. - 265c.

3. Tpopumona T. 1. ®uszuka. CnpaBouHUK ¢ mpumepamu. - M.: U3a-Bo FOpaiiT; Briciee
obpazoBanue, 2010. - 448 ¢

4. Kosases, S1.H. ®u3uKo-XUMUYECKHE OCHOBBI TEXHOJIOTHH CTPOUTEIBHBIX MATEPUAIIOB!
yuebHoe mocobue / S1.H. KoBanes. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2012. — 285c¢.: u.

B) pecypcol cetu «MHTepHeT», MporpaMMHoe ofecrieueHHe W HHPOPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI.

1. http://www.vf.madi.ru/moodle - Dnekrponnas wH)OPMAIMOHHO-00pa30BaTEIbHASL
cpena BO MAJIN.

2. https://e.lanbook.com - DnekTpoHHO-OMOIKOTEYHAs cucTeMa «JIaHby.

3. https://znanium.com - DneKTpOHHO-OMOIHOTEUHAsT cHCTEMa «ZNanium.comy.

4. CD-guck. «Otkpeitas ¢usuka 1.1».mox pen. Kozema C. M.

8.2. Ilepevyenp yueOHO-METOAMYECKOr0 OOecHeYeHUsi JAJsi CAMOCTOSTEIbHON PadoThl
00y4YaIIUXCS M0 TUCHUILINHE (MO1YJIIO).
B mepeueHb yueOHO-METOIUYECKOTO OOCCICUCHHs JJISi CaMOCTOSTEIBHON PabOThI

00y4aromuxcs Mo AUCUUIIINHE (MOJIYIII0) BXOJIAT:
. KOHCIIEKT JICKIIUH IO TUCUHUILTNHE (MOIYIIO);
. METOMYECKHE MaTepUAITbI TPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHIA.

JlaHHbIE MeTOIMYEeCKHe MaTepuaibl BXOIAT B COCTaB METOJMYECKUX MaTepHalloB
00pa30BaTeNbHOI MPOrpaMMBl.

9. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHWUE JIUCHHUILIMHEI
(MOYJIS)

Ne HaumenoBanue o6opynoBaHHbIX yueOHbIX | [lepeuenp 000pynoBaHUS U TEXHUUECKUX
n/n KaOMHETOB, JabopaTopuii CpeAcTB 00yUYeHHs
1. Aymutopus 208 — yueOHas ayIuTopus 1Jis VYuebHas mebenb: cToa — 21 mWT., CTynbs-
MPOBEICHUS 3aHATUN JICKUMOHHOTO THIIA, 21 rr., cryn odpucHslit — 12 mirt.,
3aHATUI CEMHUHAPCKOTO THIIA, TEKYILErO KOMIIBIOTEPHOE KPECIIO -6 WIT., CTOJI
KOHTPOJIS ¥ TPOMEKYTOYHON aTTeCTallun OJIHOTYMOOBBIHN — 1 HIT., CTOJ
(xaOuHeT JUI1 CaMOIIOrOTOBKH) KOMIIBIOTEPHBIH -5 IT., Kadeapa

HACTOJIbHAS -2 TIT., mikad -1 mrT., mocka
ayJIMTOpHAas TPEXCTBOpYATAsl; CTOMKA
HaKJIOHHAA - 4 MIT., cTeH] — 6 IIT.
HacTeHHas KapTa -1 mT.

(38 mocamoYHBIX MeCT).

O6opynoBaHue: KOMIBIOTEpHAS TEXHUKA
C BO3MOXKHOCTBIO ITOAKIIIOYEHUS K CETH
"UuTepHer" u obecriedeHreM J0CTyrna B
AJIEKTPOHHYIO HH(POPMALMOHHO-
oOpasoBatenbHyto cpeny BO MAIN:



http://www.biblioclub.ru/book/99357
http://www.vf.madi.ru/moodle
https://e.lanbook.com/
https://znanium.com/

KOMIBIOTEPHI — 13 1IT., 3KpaH
HacTeHHbIN Luma

Aynutopus 210 — yuyeOHas ayTuTOpHS IS
MIPOBEICHUS 3aHSATUH JIGKIIMOHHOTO THUTIA,
3aHATUNA CEMUHAPCKOIO THIA, TEKYILEro
KOHTPOJISI U IPOMEKYTOYHOHN aTTeCTaIuH,
(KOMIIBIOTEPHBIHN KJ1acc),

r. Yebokcapsl,

[Ipocn. Tpaktopoctpouteneit, a. 101, kop.

VYyebnas mebenb: cron — 19 mr., cTynbs-
35 wrT., cryn opucHbId — 2 wr.,
KOMIIBIOTEPHOE Kpecyo -13 mrT., cTon
YII0BOW— 1 WIT., CTOJI KOMIIBIOTEPHBIH -
13 ., mkad -1 mT., J0cKa
ayaAUTOpHAsI.

(48 moca10YHBIX MECT).
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O6opynoBaHue: KOMIbIOTEpHAsi TEXHUKA
C BO3MO>XHOCTBIO MOJIKIFOUEHUS K CETH
"NaTepHer" u o0ecreyeHneM J0CTyIa B
AIIEKTPOHHYIO NHPOPMALMOHHO-
obpasoBarenbhyto cpeay BdO MAJIU:
KOMIIbIOTEpHI — 14 mT., SKpaH
HacTeHHBIH Lumien, npoektop Beng

1. METOJIMYECKHUE YKA3AHMS JJI51 OBYUYAIOLIUXCS MO OCBOEHUIO
JTUCHUILIMHBI (MOLYJIS)

Jleknun

I'maBnoe B nepuoa IMOArOTOBKHM K JICKUIMOHHBIM 3aHATHAM — HAYYUTHCA MCTOdaM
CaMOCTOSITEJIbHOTO YMCTBEHHOI'O TPY/1a, CO3HATENIbHO Pa3BUBaTh CBOM TBOPUYECKHE CLIOCOOHOCTH
U OBJIA/ICBaTh HABBIKAMU TBOPYECKOH paboThL. s 3TOro HEOOXOJMMO CTpPOTo COOIIOAATH
JTUCLUIUIMHY y4eObl U moBefeHus. UeTkoe MIaHnpOBaHUE CBOETO pabo4yero BpeMEHU U OT/bIXa
SBJISIETCSI HEOOXOIUMBIM YCIIOBHEM JIJISl YCTICIITHONW CaMOCTOSITEIbHONU PabOTHI.

B ocHOBY ero Hy»HO MOJIOKUTH paboyre NPOrpaMMbl H3y4aeMbIX B CEMECTPE TUCIMILIHH.
E>xenHeBHOM yueOHOM paboTe CTYACHTY ClelyeT yAEIsATh He MeHee 9 4acoB CBOEro BPEMEHH, T.€.
OpU IIECTH Yacax ayJIUTOPHBIX 3aHATHH CaMOCTOATENbHOW paboTe HEOOXOJMMO OTBOJIUTH HE
MeHee 3 4acoB.

Kaxnomy CTyAeHTy cieayeT COCTaBIISATh €KEHENEIbHbBIN U CeMECTPOBBIH MIaHbl paboTHI,
a TaKkKe IUIaH Ha KaXaeld paboumit nenp. C Bedepa BCeraa HAIO paclpeneisaTh padoTy Ha
3aBTpallIHU JeHb. B KOHIIE KaXka0ro JHS 11e1eco00pa3Ho MOIBOANUTh UTOT PAOOTHI: TIIATEIBHO
MMPOBEPHUTH, BCC JIM BLIITOJITHCHO IO HAMCYCHHOMY ILIaHY, HE OBLIO JIM KaKUX-JIHOO OTCTyTIJ'ICHHfI,
a eciy ObUIH, IO KaKOW MIPUYMHE 3TO MPOU3011L10. Hy»KHO 0CyIIecTBIATE CAMOKOHTPOJIb, KOTOPBIN
SABJISICTCA HCO6XOI[I/IMBIM YCJI0BUEM YCHCMHOﬁ y‘-I€6BI. Ecam gaTo-TO ocTanochk HEBBIITIOJIHCHHBIM,
HEOO0X0/IMMO H3bICKAaTh BpeMs JUIs 3aBEpIIEHHUs TONW 4YacTH paboThl, HE yMeHbIlIas oObema
HEJIeBHOTO TIJIaHA.

CamocrosiTenbHas paboTa Ha JEKIUU

Cnymanue W 3amuch JEKIUH — CIIOXKHBIA BUJ ayAUTOpHOH paboThl. BHuMarenbHOE
CIylIaHUE W KOHCIEKTHMPOBAHME JICKUMHW IMPEANOIaracT HHTEHCUBHYIO YMCTBEHHYIO
JIeATEeNBbHOCTh CTyJNeHTa. KpaTkue 3anmcu JIeKnui, X KOHCIEKTHPOBAHUE ITOMOTaeT YCBOUTH
yueOHbIi MaTtepran. KOHCIEKT sIBJIsieTCsl MOJIE3HBIM TOT' 12, KOT/Ia 3alMCaHO CaMOe CYILIECTBEHHOE,
OCHOBHO€ H CJEIJIaHO OTO CAMUM CTYJEHTOM.

He nago cTtpemuThbCs 3ammcarbh JOCIOBHO BCHO JIEKLHIO. Takoe «KOHCIEKTHPOBAHUE)»
MPUHOCUT OOJIbIIIE Bpea, YeM MOJIb3bl. 3aMUCh JIEKIIUNA PEKOMEHAYETCSI BECTH 110 BO3MOXHOCTH
CcOOCTBEHHBIMU (POpMYNIHpOBKaMU. JKeaTenbHO 3alKMCh OCYLIECTBIATh HAa OJHOW CTpaHHMIE, a




CIIEYIONIYI0 OCTaBIISITh JAJISl MPOPA0OTKH yd4eOHOro MaTepuajga CaMOCTOSTEIBHO B JIOMAIITHUX
YCIIOBHSIX.

KoHcrnekT neknuu ydine mojpa3ieisaTh Ha IyHKTHI, maparpadsl, cOOMI0aas KpacHYIO
CTpPOKY. OToMy B OOJBIIOH CTelneHH OyIyT CIOCOOCTBOBATh ITYHKTHI IIaHA JICKIUH,
IpeUIo’KEHHBIE TpenoAaBaTessaM. [IpuHIHMnuanbHble MecTa, onpeaeneHus, GopMysl U Ipyroe
CJIEZIyeT COMPOBOXKIATh 3aMCUAHHMSIMU «BAKHOY», «OCO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» U T.II.
MOo>HO JienaTh 3TO U ¢ TOMOIIBIO Pa3HOLBETHBIX MAapKepOB WM pyuek. Jlydmie ecian oHu OyyT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOIWIOCH IPOCUTh UX Y OJHOKYPCHHUKOB M TE€M CaMbIM HeE
OTBJICKATh UX BO BPEMS JICKIIHH.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO «Mapkorpaduioo» (3HaA4KHd, CHUMBOJIbI),
cokpaieHus cioB. He nmuimauM OyneT u u3ydeHrne oCHOB cTeHorpaduu. Paborast Hajx KOHCIIEKTOM
JICKIIHiA, BCEria HE0OXOAUMO HCIIOJIb30BaTh HE TOJIBKO YU€OHHK, HO U TY JINTEPATYpPy, KOTOPYIO
JIOTIOJTHUTEIIPHO PEKOMEHIOBAN JIEKTOp. VIMEHHO Takas cepbe3Has, KpomoTiuBas paboTra ¢
JICKITHOHHBIM MaTEPUAJIOM ITO3BOJIUT TIIYOOKO OBJIAJICTh 3HAHUSIMH.

Bonee moppoOHast nHpopManys MO0 JAHHOMY BOIIPOCY COJACPKHUTCA B METOAMYECKHX
Martepuajiax JIeKIIMOHHOTO Kypca IO JUCIHMIUIMHE (MOIYJI0), BXOJSIIUX B COCTaB
00pa30BaTesbHOI POrpaMMBl.

IIpakTnyeckue (ceMMHApPCKHE) 3aHATHSA

IloAroroBKy K KakIOMy IPAKTHYECKOMY 3aHATHUIO KAKIbIA CTYACHT JOJDKEH HAadaTh C
O3HAKOMJIEHHS C IUIAaHOM 3aHSATHS, KOTOPBIM OTpakaeT COAEepKaHUE MPENJIOKEHHOU TEMBI.
[TpakTuyeckoe 3ajaHue HEOOXOAMMO BBINOJIHUTH C YYETOM IPEUIOKEHHOW IperojaBaTesieM
MHCTPYKUMHU (YCTHO WM NHCbMEHHO). Bce HOBBIE MOHATHSA MO M3y4aeMON TeMe HEOO0XOAMMO
BBIYYUTh HAW3YCTh U BHECTU B IVIOCCApHUl, KOTOPBIN Lie1ecoo0pa3HO BECTH C CaMOro Hayasia
U3y4yeHus Kypca.

Pe3ynprar Takoil pabOThl JOIKEH MPOSBUTHCS B CIOCOOHOCTH CTYAEHTAa CBOOOIHO
OTBETUTh HA TEOPETUYECKUE BOIPOCHI MPAKTUYECKOTO 3aHATHS U YyYaCTHUM B KOJUIEKTUBHOM
00CYX/IEHUHU BOIIPOCOB U3y4aeMOil TeMbI, IPAaBUJILHOM BBITIOJHEHUH NPAKTUUECKUX 3aaHUH.

CprKTypa IMPAKTUYCCKOTI'O 3aHATHA

B 3aBucumocTH OT colepkaHus M KOJUYECTBA OTBEACHHOIO BPEMEHM Ha HM3y4EHUE
KQKJIOM TEMBI IPAKTUYECKOE 3aHATHUE COCTOUT U3 TPEX YACTEU:

1. ObcyxaeHne TeOpeTHIECKUX BOIIPOCOB, ONPEIEICHHBIX TPOrPaMMOM TUCIIUILIMHBI.

2. BpInonHeHHE NPAKTUYECKOTO 3aJaHusl C IOCIEAYIOIHUM pa300poM MOITYYEHHBIX
pe3ybTaTOB WM OOCYKACHHE NPAKTHUECKOro 3aJaHMsl, BBINOJHEHHOTO JOMa, €CIH 3TO
MPEeaYyCMOTPEHO pabouelt mporpaMmmMon TUCIUILIAHBI (MOTYJIf).

3. IlonBeneHue UTOrOB 3aHATHS.

OO6cyx1eHne TeOpPEeTUIECKUX BOIIPOCOB MIPOBOIUTCS B BUJIE (PpOHTATIBLHOM Oecebl co Beel
IpYNIoil W BKJIIOYaeT BBIOOPOUYHYIO TPOBEPKY IMpenojaBaTesieM TEOPETUYECKHX 3HaHWUN
CTYJICHTOB.

[IpenogaBaTensMu ONpeAeIseTcss €ro COAEp KaHME MPAKTHUYECKOIo 3aJaHusl U AAeTcs
BpEMsI Ha €T0 BBIMOJIHEHHE, a 3aTeM UJIET 00CykKIeHre pe3ynbTaToB. Eciu npakTuueckoe 3aianue
JIOJKHO OBLTO OBITH BHITIOJIHEHO JI0Ma, TO Ha 3aHATHUH MTPETI01aBaTellb IPOBEPSET €ro BHINOIHEHNE
(YCTHO WJIM MHUCBMEHHO).

[TonBeneHneM UTOTOB 3aKaHYMBAETCS MpaKTUUYecKoe 3aHsATHe. CTyAeHTaM J0JKHBI OBITh
00BSIBIICHBI OLICHKH 3a padOTy U JaHbl UX YETKHE OOOCHOBAHUS.

PaGora ¢ nureparypHbBIMU UCTOYHHKAMU

B mponecce NMOoAroTOBKU K IMPAKTHYCCKUM 3aHATHUAM, CTYJACHTaAM HeO6XOJII/IMO 06paTI/ITL
0c000e BHUMAHHE Ha CaMOCTOSITEILHOE HU3YUCHUC peKOMeHHOBaHHOﬁ y"Ie6H0-MCTOJII/I‘-ICCKOI7I (a



TakKe HAYYHOW M TOMYJsIpHOM) nuTeparypel. CamocrositensHas paboTa ¢ ydeOHUKAMH,
y4eOHBIMU TIOCOOWSIMHM, HAay4YHOW, CHPABOYHOM W TOMYJISPHOW JUTEpaTypou, MarepuaiaMu
NEpUOMYECKUX W3IaHui W VIHTepHeTa, CTAaTHUCTUYECKUMH JaHHBIMH sBIseTcS Hamboiee
3¢ (peKTUBHBIM METOJOM IOIYUYESHUS 3HAHUH, TO3BOJISET 3HAUUTEIILHO aKTUBU3UPOBATH MPOLIECC
oByIafieHUs nHPOpManmeid, crrocoOCTBYeT Oojee TIIyOOKOMY YCBOCHHIO M3yd4aeMOTo MaTepHala,
dbopMuUpyeT y CTYyJIEHTOB CBOE OTHOIIIEHHE K KOHKPETHON IpodiieMe.

Bosee riry0okoMy pacKpBITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJIHUTEIHHOM
JUTEepPaTypoil, peKOMEHI0BaHHOM IIPEeroAaBaTesieM Mo KaK 01 TeMe MPaKTUYECKOT0 3aHATHS, YTO
MO3BOJISIET CTYJACHTAM MPOSIBUTH CBOIO WHIMBUAYAIBHOCTH, BBISSBUTh IMIMPOKUN CIIEKTP MHEHUN
o U3y4aemou mpobiieme.

Bonee moppoOHast nHpopManys MO0 JAHHOMY BOIIPOCY COJACPKHUTCA B METOAMYECKHX
MaTepuaiax MPaKTHUYECKUX 3aHATHH 1O JUCHUIUIMHE (MOIYII0), BXOISIIMX B COCTaB
00pa30BaTebHOI POrpaMMBl.

IIpome:kyTOUHAs aTTeCTANMS

Kaxnplii yaeOHBIN ceMecTp 3aKaHuMBaeTCsl caueii 3a4eToB (110 OKOHUYAHHH CEMECTpa) U
9K3aMEHOB (B MEpHOJ] SK3aMeHallMOHHOM ceccun). [ToAroToBKa K cpaye 3a4eToB U DK3aMEHOB
SABJISIETCSI TAKXKE€ CaMOCTOSITEIBbHOM paboToit oOyuaromierocsi. OCHOBHOE B TMOJTOTOBKE K
MPOMEXKYTOUHOM aTrTecTalud MO AUCHUIUIMHE (MOAYNII0) - TOBTOPEHHE BCEro Yy4eOHOro
Marepuaia JUCIHUILIHHEL, 0 KOTOPOMY HEOOXOIMMO C/1aBaTh 3a4€T HITU SK3aMEH.

Tonpko TOT 0oOydaromuiics ycreBaeT, KTO XOpOILIO YCBOWJI y4eOHbI marepuan. Ecnu
oOyJaromuicst TIoxo paboTana B ceMECTpe, MPOITyCKall JIGKIUU (€CTH JIEKIUH MPEeTyCMOTPEHBI
yueOHBIM IIJJAaHOM), CIyIIadl HWX HEBHUMATENIbHO, HE KOHCIEKTHUPOBAJN, HE HU3y4Yal
PEKOMEH/I0BaHHYIO JIUTEpaTypy, TO B IpoOlLlEcCe MOJATOTOBKM K CECCHUM €My MpUJIETCS He
MOBTOPSATH YK€ 3HAKOMOE, a 3aHOBO B KOPOTKUI CPOK M3y4aTh Bech yueOHbINH MaTepuai. Bee aTo
3a4acTyl0 HEBO3MOXKHO C/AENaTh U3-32 HEXBATKH BPEMEHHU.

J111g Takoro 00yJaromierocst HoJAroToBKa K 3a4eTy WK 9K3aMeHy OyAeT TpYyIHbIM, a HHOT1a
U HEMOCWJIBbHBIM JI€JIOM, a KOHEUHBIM pe3ylbTaT - aKaJeMHUYyecKas 3a/J0JKEHHOCTb, U, Kak
CJIEJICTBUE, BO3MOYKHOE OTUYHCIICHHE.



PaGouas mporpamMma IUCIUTUIHHBI (MOYJIsI) COCTaBIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU
(eneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa BBICHICTO 0Opa30BaHHS
(®rOC).

PaGovast mporpamMma JUCHUILIMHBI (MOIYJS) PacCMOTpeHa Ha 3aceiaHud Kadeapbl
(«26»mapra 2020r., mpoTokon Ne 8).

PazpaboTunku:
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Pabouast nmporpamMMa JUCIUIUIMHBI (MOYJISI) pACCMOTpPEHA HA 3acelaHuM YYEHOTO COBETA
daxynprera («17» mapra 2020 r., mpotokoi Ne7).
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