MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
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(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)
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CHEHUAILHOCTH
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HaumenoBanue DKCIUTyaTalMs ¥ UCTIBITAHUS ABUAITMOHHOM Y KOCMUYECKOM
HATPaBIEHHOCTU TEXHUKHU
®dopma 00yueHus OYHas
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. S S 12.06.2023

b.B. JloGanoB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

copia
ALT.H., 1pod. AT 25 14,06.2023

(MHUTATBI, HaMEITHS)

A.B. KoneLib110B

(yd4. cTeneHp, 3BaHUC) (moamuch, nara)

OtserctBenHslit 3a OI1 BO 25.03.01(01)
' 21.06.2023

(uHUIMANEI, hamMuIns)

H.H. YckoBa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) (moxmuce, fata)

3amecTuTenb qupekropa uHcTuTyTa Nel mo Mmeronndeckoit pabote

21.06.2023

(MHUATATBI, HaMEITHS)

B.E. Taparyn

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) \/// /J 7 (moxmuce, fata)
L

(MHUATHATBI, HaMEITHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 25.03.01
«TexHuueckasi HKCIUTyaTallMsl JI€TaTEIbHBIX anmapatoB W JBUTaTellel» HamnpaBiICHHOCTH
«JKcmlyaTaluss M MCHBITAHWS ABUALIMOHHOM W KOCMHMYECKOW TeXHUKW». JlucuurmivHa
peanmuzyetcst kadeapoit «Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

YK-1 «CnocoGeH oCymliecTBIsATh MOUCK, KPUTHUECKUN aHadu3 W CUHTE3 WHpopMaiuu,
MPUMEHSATb CUCTEMHBIN MOAXO0/ JIJISl PEIICHUsI IOCTABIICHHBIX 3a7a49»;

YK-6 «CnocobeH ympaBiasiTh CBOMM BpPEMEHEM, BBICTpAWBaTh M PEATU30BBIBATH
TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE MPUHITUIIOB 00pa30BaHMUs B TEUCHUE BCEH KU3HNY;

OIIK-1 «Croco6eH ucnoyib30BaTh OCHOBHBIC 3aKOHBI MAaTEMAaTHUKH, €AMHUIIBI U3MEPEHUS,
dbyHIaMEHTAIbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DM3UKHU, TEOPETUYCCKOW MEXaHUKH,
TUIPABINKHY, UMEIOIINE OTHOIIEHHE K TEXHUUECKOMY O0CTYKUBAHUIO BO3YIIHBIX CYJOBY.

CopepxaHre IUCIUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanue AMCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OpPMbI OpraHU3aAIUH
yueOHOro mpoiiecca: JIEKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota o0yuarorerocs.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMEeHa.

OO6mrasi TpyIOEMKOCTh OCBOSHHUS JMCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00yUYEHUS 110 AUCIUTUIMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe MHIMKATOpA
KOMTIETEHITHH HAHMCHOBAHHIE JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH

YK-1 Cnocoben

OCYIIECTBIISATh

MOUCK, KPUTUYECKU I

AHaJIU3 U CUHTE3 VYK-1.Y.1 ymeTh NpuUMEHATh METOUKU
YHuBepcaibHbIC nHdopmanuu, MoKcKa, coopa u 00paboTKu MHPOPMAITIH
KOMIIETECHIINU MIPUMEHSTH VK-1.B.2 BnageTh HaBbIKAMU CUCTEMHOI'O

CUCTEMHBIN MOJXO0J] | MOAXO0/Ma Ul PEeIIeHUs OCTABIECHHBIX 3a7a4

JUTSI pETICHUS

MOCTaBJIEHHBIX

3a/1a4

YK-6 Cnocoben

YIPaBISITH CBOUM

BpPEMEHEM,

BBICTPAUBaTh U VK-6.3.2 3HaTh 00pa3oBaTeNbHbIC
YHuBepcaibHbIe peannu3oBbIBaTh HuTepHeT-pecypchbl, BO3MOKHOCTH U
KOMTIETEHITHH TPACKTOPHIO orpaHHYeHUs1 00pa30BaTENHLHOTO Mpoliecca

caMOpa3BUTHS Ha IIPU UCTIOJI30BAHUU U(POBBIX TEXHOJIOTUI

OCHOBE TIPHUHIIUIIOB

oOpa3zoBaHus B

TEUCHHE BCEU KU3HU

OIIK-1 Cnocoben

UCIIOJIb30BATh

OCHOBHBIE 3aKOHbI

MaTE€MaTUKH, OIIK-1.3.2 3HaTh 3aKOHBI (PU3UKH U XUMUHU

€IMHULIBI JUISL OLICHKY 3HAYeHUH MapamMeTpoB

U3MEpEeHUs, (UBHYECKUX CHCTEM
O6menpodeccuonanbubie | GyHIaAMEHTATBHBIC OIIK-1.B.2 BiageTs MeTOIAMH OLIEHUBAHUS
KOMTIETEHITHH MIPUHIIATIBI | 3HAUCHUH MapaMeTpoB GU3HUECKUX CHCTEM

TEOPETUUECKHE U DKCIUTYaTallUOHHO-TEXHUYECKUX CBOWCTB

OCHOBBI (PU3UKH, (YHKITMOHATBHBIX CHCTEM JIETaTEIbHBIX

TEOPETUYECKOMN armnapaToB U aBUAIMOHHBIX JBUTATEICH

MEXaHUKH,

TUIPABIIHKH,

UMEIOIITNE




OTHOIIICHHE K
TCXHUYCCKOMY
00CITy>)KHBaHUIO
BO3JYIIHBIX CYIOB

2.  Mecro aucuuniunsl B cTpykType Ol
JucnunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS

IMpU U3YUCHUU CIICAYIOIIUX AUCIUIIIIAH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTtrka. MaTeMaTHUUECKUI aHATU3Y.

3HaHUA, TOJYYECHHbIE NPH HM3YYEHWH Marepuana JaHHOW IJUCUUIIIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPHU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «DIEKTPOTEXHUKAY,

— «TeopeTnyeckasi MEXaHUKaY;

— «TepMoaMHaAMHKa U TETUIOTEXHUKA;
— «MartepuanoBeieHUEY;

— «[Ipuknannas MexaHuKa;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHIUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B

Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITTUHBI

TpynoeMKoCTb 1o ceMecTpam

Bun yuebHoM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 31 40
Buo npomesxicymounoii ammecmauuu: 3a4er, JK3.,
mudd. 3auger, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTITNHBL U KX TPYAOEMKOCTh TPUBEICHBI B TaOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh
Paznensbl, TeMbl IUCHUTIIIMHBI Jexumm| - 113 P KII CPC
’ (gac) (C3) | (uac) (ac) | (uac)

Cemectp 1




Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynspHas ¢puzuka 12 3 3 19
Wtoro B cemectpe;] 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3znen 6. Onruka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. Cratuctuueckas Gpusnka 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUHU
Oo0y4aromKUMHUCS ~ ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETBHOCTHIO.

4.2. ConepxkaHue pa3IeNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematuka nBuxeHust MaTepuaibHOU TOUKH. [1yTh 1
nepemenierne. Ckopocts U yckopenue. HopmansHoe u
KacaTeJapHOe yCKopeHus. [locTynaTenbHoe 1 BpalareibHOe
nBxkeHre. OCHOBHAs 3a7jaua KHHEMATUKU MaTepUaIbHON
TOYKH. CBS3b JIMNHEHHBIX U YTJIOBBIX BEJUYUH MPU
BpalaTeJIbHOM JIBUJKEHHH.

NuepumnanbHbie cuctembl oTcuera. OCHOBHBIE 3aKOHBI
KJIACCUYECKOH AUHAMHUKU - 3aK0HBI HrroToHa. OcHOBHAS 3aga4da
JMHAMUKHU MaTepUaibHOW TOUKU. HenHepuuaibHble CUCTEMBI
otcuera. Cuiibl HHEPLUMH. 3aKOH COXpaHEHUs ummynibca. LlenTp
Macc U ero ABmwxkeHue. Cucrema meHTpa Macc.

Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHUYeCKast YHeprusl.
3aMKHYTBIE 1 HE3AMKHYTbI€ CUCTEMBI. [loTeHIInanbHas SHEeprus
cucteMbl. CBsI3b MEXYy MOTEHUUATBHON SHEPTrUeH U mojieM
KOHCEPBATHUBHBIX CHJI. 3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPTUH.

MOMEHT CUJIbl U MOMEHT UMIYJIbCA. Y pABHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsI MOMEHTAa UMITyJIbca. MOMEHT UMITyJIbCca




TBEPJOTO TeJIa OTHOCUTEIBHO HEMOABUKHOU OCU. MOMEHT
uHepuuyu. OCHOBHOE ypaBHEHHUE TMHAMUKH BpaIIaTENbHOIO
JBUKEHHU TBEpaoro tena. Kunernueckas sHeprust
Bpalarouierocs Teepaoro tena. Ilocryinarsl cenuanbHONU
TEOPHH OTHOCUTENBHOCTH. JIOPEHIIOBO COKpAIllEHHE JITMHBI
ctepHs. OCHOBBI PESITUBUCTCKON MeXaHUKU. MIHTepBal, ero
WHBApUAHTHOCTb. PensTuBucTCKU nMnyibc. OCHOBHOE
YpaBHEHHUE PENATUBUCTCKON N1MHAMUKU. KnHeTn4eckas s3Heprus
PEAATUBUCTCKOMN YaCTULIBI.

CBs13b Maccel ¥ 3Hepruu. CBs3b MEXY SHEPTUEN U UMITYJIbCOM
YaCTHUIBI.

Pazgen 2.

Kosie0anus u BOJIHBI.

["apmoHMYECKMi 1 aHTAPMOHUYECKUI OCLIMILIIATOP
(MareMaTU4eCcKHil MasITHUK, PU3UYECKUI MAaITHUK, KoJeOaHus
MOJ1 IEUCTBHEM YIpyro# cuibl). ClokeHne KoJieOaHuM.
Huddepenunansaoe ypaBHeHue konebanuii. CBoOOIHBIE,
3aryxatoiue koyuebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunemartnka BOTHOBBIX MPOIIECCOB (IJIOCKHE U c(hepruuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIUT Cymneprio3uimm.
Oueprus BoiHbL. [1oTok 3Heprun. MHTEHCUBHOCTH BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Moaexkyasipaas pusnka.

TepMoauHamMuueCcKre COCTOSIHUA U npoueccsl. [TonsaTue
byHk1MKM coctosaHus. Buytpennss sneprusi. Konnuectso
TernoTel. PaboTa Tena npu u3meHennu ero oorema. Ileproe
HayaJlo TEpMOJMHAMUKU. Temneparypa 1 BHyTPEHHSSI SHEPTUs
Kak (QyHKIMA cocTostHUA. TeroemkocTs. DHTpomnus. Bropoe u
TpeThe Havyasla TepMoauHaMuKu. Teopembl KapHo. 3akoH
BO3pacTaHUs SHTPOIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHUSL, BHYTPEHHSSI SHEPT U,

TEIIOEMKOCTH, YpaBHEHHE afuadaTel, paboTa MpH pa3InIHbIX
npoiieccax, 3HTpornus ). CKOpOCTH TEIIOBOTO TBUKEHUS
MoJiekynl. Cpeassisi KHHETHYECKast SHEprus MoJieKysl. OCHOBHOE
ypaBHEHHE KMHETHUYECKOW TEOPUH UAEaIbHbIX I'a30B.
Pacnpenenenue bonpimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyeckuit 3apsia. CBOMCTBA AIEKTPUUECKOTO 3apsia.
B3aumoneiicTBue 31€KTpUUECKUX 3apsi0B B BaKyyMe. 3aKOH
Kynona. Dnekrpocratnueckoe nosie. HanmpsikeHHOCTD
AJIEKTpoCcTaTHyecKoro nosst. [IpuHumn cynepnosunuu.
DIIeKTpUYECKHi TUIoJb. PaboTa cril 371eKTpOCTaTHIECKOTO
noJisi. Teopema 0 LIUPKYISIUY BEKTOPA HANPSKEHHOCTH.
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA.
HampskeHHOCT M TOTEHLIMAT 3JIEKTPOCTATHYECKOIO 101,
CBsI3b MEXIy HUMU. TeopeMa ["aycca it 31eKTpOCTaTUYECKOTO
1I0JIs1 B BaKyyMe. DJIEKTPOCTaTHKa B BellecTBE. THUIIBI
muaeKTpuKoB. [lonspusanus nuanektpukoB. CBOOOIHBIE U
CBsI3aHHBIE 3apsiabl. [usnekrpudeckas BOCIPUMMYHUBOCTD.
JvanekTpudeckas IpPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEILICHUE
(uagykuus). Teopema ['aycca a7t 9J€KTPUUECKOTO 1OJIS B




nuanekTpuke. [lone BHyTpU NMPOBOJHUKA. DIIEKTPOEMKOCTD.
KonpneHncaropsl. DHEprusi CHCTEMBI 3JIEKTPUUYECKUX 3aPsII0B.
DHeprus 3apsHKeHHOTO MpoBoHUKA. OObeMHAas TUIOTHOCTh
DHEPTHUH JIEKTPUUECKOT0 MO, DINEKTPUUECKUH TOK.
OnexkTpoaBmKyIIas cuia. 3akonsl Oma u Jhxoyns-Jlenua B
UHTErpajIbHON U quddepeHnnanbHoi popmax.

Pa3pnen 5.

Marnerusm.

3akoH buo-Casapa-Jlamuiaca. Ilosne coneHonna u Topousa.
®opmyna Jlopenna. Cuna Amnepa. MarHuTHOE 10JIe B
BenlecTBe. HaMmarunuenHocTs. MaruutHas BOCIpUUMYHUBOCTb.
MarnunTtHas npoHunaeMocTs. HanpskeHHOCTh MarHUTHOTO
nojs. /lnaMarneTuky, napaMarHeTuKy, eppoMarHeTHKH.
Teopema 0 HMPKYIALIMHU BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO
nosisi. 3akoH Papanes. [Ipasuno Jlenna. CaMonHaAyKIUS.
B3anmuas nanyknus. O6beMHast TNIOTHOCTH YHEPTUU
MarHuTHoro nois. Cucrema ypaBHeHui Makcsesia.
MarepuasibHbl€ YpaBHEHUSI.

Pazgen 6.

Onruka.

[1nockue MOHOXpOMAaTHYECKHUE IIEKTPOMATrHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BexkTtop YmoBa-
[ToliHTHHTA. 3aKOHBI TPEJIOMJICHUS U OTPaKEHUS CBETA.
AOGCONIOTHBIN MOKa3aTens npejaoMieHus. MHTepdepeHIus.
Mertoapl HaOmOAeHUS HHTEphEpeHITU cBeTa. Judpakuus
ceera. [Ipunnun I'oiirenca-dpenens. Jucnepeus cBera.
Hudpakuauonnas pemerka. [lomsipuszanus cBera. 3akoH
Mairoca.

Pa3pen 7.

KBantoBas onruka.

TennoBoe uznyuyenue tein. 3akoH Kupxroda. 3akoHbl
W3ITy9eHHS a0COTIOTHO YEPHOTO Tena. Y apTpadroieToBas
katactpoa. KBanroBas runoresa u popmyina [Inanka.
KBanToBas ontuka. ®otosddexr, onbitel CroeroBa. GOTOHEI.
Hasnenue cBeta. KopmycKynsapHO-BOTHOBOH yanu3m. DPQexT
KomnroHa.

Pazgen 8.

KBanToBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epra. ['unoresa ne bpons.
®da3oBas U rpymnIoBas CKOpocTy BoiH ae bpoinsa. BonHosoi
nakeT. CTaTUCTUYECKOE UCTOIKOBaHUE BOJIH 1€ bpois.
[Tpunnun neonpenenennoctu I eitzendepra. Bonnosas
GbyHKIIHS, €e OCHOBHBIE CBOMCTBa. OnepaTtopsl (PU3UIECKUX
BENTMYMH. BpeMeHHOE U cTallMOHApHOE YpaBHEHUE
[[IpenuHrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS
nBrxeHusa. CBoOonHasg yactuia. Yacruia B 0eCKOHEUHOM
noreHuuanbHou sime. KBanTtoBeril ocumsisitop. Hynesas
SHEprus, HyJeBble Kosiebanus. [IpoxoxkaeHne YacTHIIbI Yepes
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTabHBI MEXaHUIECKUNA U MarHUTHBI MOMEHTBI
aJIeKTpoHa B arome. OpOuTanbHOE THPOMArHUTHOE OTHOIIICHHE.
Omnpit llTepna u I'epnaxa. Cnun snektpona. [TpuHiun
TOXKJIECTBEHHOCTH MUKpoUYacTHIl. DepMHUOHBI U OO30HBI.
CummeTrpus BOJTHOBOW (DYHKIIUU CUCTEMBI OJJMHAKOBBIX YaCTHUII.
[Tpunnun [Taynu. O6bscHEHNE EPUOINIECKON CUCTEMBI




snemenToB .M. Menaeneena.
DHepreTu4ecKkuil CneKTp aToMOB U MojeKy. IIpupona
XUMHYECKOH CBSI3H.

Pazmen 9.

CraTncruyeckas GpU3NKa.

Cratuctuueckuii Mmetos1. ®a3zoBoe MPOCTPAHCTRO.
Pacripenenenne ['m66ca. CtaTrcTHYECKOE HCTOJIKOBAHUE
suTponuu. CBoOoHas SHEpTHsI. CTATUCTUIECKOE OMMMCAHHUE
KBaHTOBOM CHCTEMBI, Pa3indre MeX]ly KBAHTOBO-
MEXaHUYECKON U CTAaTUCTUYECKON BEPOATHOCTSAMH.
Kiaccuueckas cratuctuka Makcseiuta-boisimana. KBanToBbIE
cratuctuku @epmu-Jupaka u boze-OliHireitna. CpaBHeHHE
pPa3JIMYHBIX CTATUCTUK.

Pacnpenenenne @epmu-/lupaka 11 3JI€KTPOHHOTO rasa.
DnEeKTpOHBI B KpUcTasuiax. DHeprust @epmu, BEIPOXKIECHHBIN U
HEBBIPOKIECHHBIN 3JIEKTPOHHBIN ra3. DJIEKTPOHHAS
TEIJIOEMKOCTD. TeII0eMKOCTh KPUCTAIIINYECKON PEIIETKH.
Knaccuueckast reopusi, Teopus DitHimTeiiHa u J{e6as. ®OHOHEI.
DOTOHHBIN Ta3.

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria
T/T1 3aHATHI TpaKTIACCKUX (uac) MOJATOTOBKH, | TACITUIT
SaHATHH (dac) JIMHEBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
IUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
aOCOJIIOTHO TBEPIOTO
Tela
3 CrnenuanbHasi Teopus Pemntenue 3agau 3 1
OTHOCHUTEJIBHOCTH
4 Kunemaruka u Pemenne 3amau 3 2
IUHAMHKA KOJeOaHUI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MonexkynspHo- Pewenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 HanpsixkenHocts u Pemrenue 3agau 3 4
IMOTEHITHAT
3JIEKTPOCTATHYECKOTO
TOJIst
8 JBmxenue Pemrenue 3agau 2 4
3apsHKEHHBIX YaCTHI] B
AJIEKTPOCTATHYECKOM




I10JIE

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpaencarop

Pemenue 3amau

10

XapakTepuCTUKU
NEKTPHYECKOTO TOKA

Pemenue 3amau

11

Nunyknus
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNnuTtepdepenus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIICHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOJIHBI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[lIpenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

KBauroBas
CTaTHUCTHKA

Pemenue 3amau

Bcero

51

4.4. JlabopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

TpynoeMKoCTb,
(gac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEIN MasTHUK

CTOJIKHOBEHHE IapOB

Bl W[N] —

MaremaTtrueckuii 1 000pOTHBIM MasSTHUKH

WIW =~|s

N[ = | DN | —




5 Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUe TEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HAIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yieiabHOro 3apsija dJIeKTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUECHHUS 4 7
12 | Buemmnunit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 9
14 |  OmpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 10 3 9
nmpo0ery B BO3ayxe
Bcero 51
4.5. KypcoBoe npoekTHpoBaHHE/ BHIIIOJHEHUE KypCOBOW pabOThI
VY4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuXxcs
Bunpl camocTosITenbHOM paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydeHne TeopeTHuecKoro MaTepuania 43 20 11 12
nuctuiuiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 43 19 10 14
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 10 14
arrectauuu (ITA)
Bcero: 129 58 31 40

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHON PabOThI 00YUAOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-METOAMYECKNE MaTepHalbl sl CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHbI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabmuIe 8.
Ta6muia 8— IlepeueHs meYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN




Mudp/
URL anpec

bubnuorpaduueckas ccpuika

KommyectBo
HK3EMILISIPOB B
Oubmoreke
(KpOMe AIIEKTPOHHBIX
IK3EMIUTSIPOB)

53
T76

Kypc dusuku: yuebnoe nmocodue /
T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akagemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpazoBanmue). - [IpenM. ykas.: c.
537 -549. - ISBN 978-5-4468-
2023-8

94

53
C12

Kypc ¢usuku: yaueGHOe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa 1o ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
OnexrpuuectBo. Konebanus u
BOJIHBI. BonHOBas onTuka. - 4-¢
usn. - 2008. - 467 c. : puc., Tabdm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit dusuku: yuebnoe
nocobue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyumme
KJIACCUYECKHE YICOHHUKN). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢duzuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc ob6meit pusuku: yueOHOe
nocobue: B 3 1./ W. B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nureparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 2:
DJEeKTPUYECTBO M MATHETHU3M.
Bonnsl. Onruka. - 2007. - 496 c.:
puc., Tabm. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit dusuku: yaeOnoe
nocobue: B 3 T. / 1. B. CaBenbes.
- 8-e w31, crep. - CII6.: Jlansp. -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyumme
Kiaccuueckue yueonukn). T. 3:
KBantoBas ontuka. AToMHas

87




¢uzuka. duznka TBEPAOro Teja.
®u3uKa aTOMHOTO fA1pa U
3JIEMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

53
ns83

Mexanunka: OCHOBHBIC 3aKOHBI:
yuebnoe nocodue / Y. E. Upomnos.
- 7-e m31. - M.: JIaboparopust
bazosrix 3uanmii, 2005. - 311 c.:
rpad., Tadi. - ISBN 5-94774-196-
2

121

534
N83

BostHOBBIE MPOILIECCHI.
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - 2-¢
u31., 101 - M.: JlaGoparopus
bazosrix 3uanmii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
n83

®dusnuka MaKpOCUCTEM:
OcHOBHBIE 3aKOHBI: Y4€OHOE
noco6wue / U. E. Uponos. - M.:
duzmariaut: HeBckuil 1uaiexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
N83

OnekTpomarietusMm: OCHOBHBIE
3aKOHBI: yueOHoe mocodue / U. E.
Nponos. - 4-e uzn. - M.:
JlaGopaTtopust bazoBeix 3HaHMIA:
®duszmaraur, 2002. - 319 c. - ISBN
5-93208-109-0

64

530.1
N83

KBanToBas pusuka: OCHOBHBIC
3aKOHBI: yueOHoe mocodue / U. E.
Hponos. - M.; CII6.: duzMatiaur:
Hegsckuit nuanexr: Jlaboparopus
bazoBreix 3Hanuii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenwes, U. B. Kypc o6mieit
¢u3uku: yae6Hoe nocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2020 - Tom 1: MexaHuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / 1. B. CaBenbes. - 13-¢
u3., crep. - Cankr-IlerepOypr:
Jlans, [0.1.]. - Tom 3: KBanToBas
onTHKa. AToMHas (HpuU3MKa.
®usuka TBEpAOro Tena. Puzuka




ATOMHOTO S/Ipa M SJIEMEHTAPHBIX
gactull - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. Mexanuka:
yuebnuk / C. I1. Ctpenkos. - 6-¢
u3M., crep. - Cankr-IlerepOypr:
Jlann, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢husuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,
H. I1. Kanamaukos, I'. T'.
CnupuH. - Mockaa:
N3patensctBo FOpaiit, 2019. -
353 c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢husuku B 3 KH.
Knura 2: anexkrpoMarHeTusm,
OITUKA, KBAHTOBAs (PH3MKa:
yueOHuK i 6akanaspoB / b. B.
bonnapes, H. I1. Kanamnukos, I'.
I'. Cnupusn. - 2-e uzn. -Mockaa:
WzparensctBo FOpaiir, 2019. -
441 c.

https://znanium.com/catalog/
product/470189

CuByxuH, /1. B. O6mwmii kypc
busukn: YuebHoe nocobue ass
BY30B: B 5 Tomax Towm 1:
Mexanuka / CuByxus /[.B., - 6-¢
u3a., crep. - Mockaa:
OU3MATIIUT, 2014. - 560 c.

https://znanium.com/catalog/
product/470190

Cuyxus, [1. B. O6mmuii kypc
busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 2:
TepMoanHaMuKa U MOJIEKYJISIpHAs
¢usuka / CuByxun [[.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIIAT, 2014. - 544 c.

https://znanium.com/catalog/
product/549781

CuByxuH, /1. B. O6mwmii kypc
¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 3:
OnextpuuectBo / CuByxuH /[.B., -
6-e u3 ., crep. - Mocksa:
OU3BMATIIUT, 2015. - 656 c.

urait.ru/bcode/454214

Cazonos, A. b. fAnepnas ¢pusuka
: yaeOHOe TmocoOue 11st By30B / A.
b. Ca3oHoB. - 2-¢ u3a., uchp. u
no1. - Mocksa : I3natenscTBo
FOpaiit, 2020. - 320 c.

urait.ru/bcode/454215

CazonoB, A. b. fAnepnas ¢pusuka
u go3umetrpusi. COOpHUK 3a71ad :
yaeOHoe mocodue Jisi By30B / A.




b. Cazonos, M. A. Boropoackas. -
2-e u3A., uctp. u om. - Mockaa :

MzparensctBo FOpaiit, 2020. - 98

c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
URL anpec HaumenoBanue
https://new-science.ru/category/fizika/ WNureprer-xypHan «Hosas Haykay. Paznen
busnka
https://ufn.ru/ru/ DINIeKTpOHHAs BepCHUs KypHala «Y crexu

buzndeckux Hayk», OU3NUEeCKUi HHCTUTYT
uM. [1.H. JIeOeneBa Poccuiickoil akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DnekTpoHHas BepcHsl KypHaia «3a HayKy»

https://openedu.ru/ O6pa3zoBarenpHas miaThopma «OTKpEITOE
o0Opa3oBaHUE»

https://fizikaguap.ru/ O06pa3oBarenbHbli pecypc Kadeaps
busuku ['VAII

8. IlepeueHb MH(YOPMAITIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO OOeCTIeYeH s TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUST

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Tabmuiel2.




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI YacTH
MaTepHaTbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas aymuTOpus I IPAKTUUECKUX 3aHATUHN, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMSL.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius nmiuockux BoiH, 4. JludpakionHas pemerka,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TA0OOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOpHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06

VYueOHas ayIuTOpHS I TPAKTUUECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiid komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopust Ne32-05.

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-03.

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
o0yyaromuxcs Mo JUCUUIUTMHE puBeAeH B Tabmuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS MPOMEKYTOYHOM aTTeCTalli

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crucok BONPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.




10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCS NPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas MpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTUHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  MpaBUIa
UCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO ¥ TPAMOTHO €r0 N3JIaracT;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOTOJHHUTEIHHOW JMTEPATypHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIJICET CHCTEMOM CIEMATIM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOU
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHbIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIECHMS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMMUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMEeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

No ni/mt [Tepeuens BompocoB (3a1ay) 1st SIK3aMeHa Kon
MHAMKATOpa
Cemectp 1
1 UTo n3y4yaeT KWUHEMaThKa? OIIK-1.3.2
2 UYrto Takoe MaTrepuaabHas Touka? OIlK-1.3.2
3 Teno ABMKETCS U3 COCTOSIHUSI TOKOS ¢ TAHT'€HLUAIBHBIM YCKOPEHUEM VK-1.V 1
a: = 4 M/c> ¥ HOPMAITLHBEIM YCKOPEHHEM a, = 3 m/c’. Haiiure U




BCJIMYHMHY IIOJIHOT'O YCKOPCHUS TCJIA A.

B kakux enuHunax Mo>KHO U3MEPSTH YIIIOBYIO CKOPOCTh U YIJIOBOE

4 OIIK-1.3.2
yCKOpeHue?

5 Uto Takoe aOCOIOTHO TBEPAOE TENO? OIIK-1.3.2
[Tpoananu3upyiTe OTINYNS CACAYIOMUX (HUIUIECKUX MOJICTICH:

6 abcomoTtHo TBEpHOE Teno (ATT) u marepuanbHas Touka. [IpuBeanre VK-1.V 1
pUMep, B KOTOPOM OJIHO U TO K€ TEJIO BHICTYIAET B KAYECTBE
MaTtepuaiabHoi Touku U ATT.

7 Haiinute CBA3b MY JIMHEHHOM U YTJIOBOM CKOPOCTHIO VK-1.V 1
MaTepUaIbHOU TOUKH.
[Ipoananu3upyiite XapakTep NPSAMOJIMHEHOTO JBHKEHUS TeJla 110

] U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh VK-1.V 1
MPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? OO0CHyiTe MpUMEHEHUE T
3aKOHOB, UCIIOJIb3YEMBIX JIJIsl PELICHMS 3a1a4u.

9 Chopmynupyiite nepsbiii 3akoH HproToHa. OIlK-1.3.2

10 OObsicHUTE TPUHLIUIT U3MEPEHUSI BEIMYMHBI CHJIbI, OCHOBAHHBIHN Ha VK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 Kak, cornmacHo Bropomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOPEHHUE TeJa OT VK-6.3.2
€ro Macchl?
[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA

12 YK-1.V.1
Hprorona.
KameHb JIe:)kUT HA AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHUTCS CUJIa JIaBJICHUS KaMHs Ha JTHO, €CIIU CBEPXY HAIUTh OINK-1B.2
KepOoCHH (KEpOCHH HE cMeIuBaeTcs ¢ Bomoi)? O0ocHyHTe CBOM
OTBET.

14 HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GpopMy OIK-13.2
TPACKTOPHUH TUIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIINX TEJ U PACCTOSHUS Mex 1y HUMuU. OGoCHYHTE,

15 KaK U3MEHUTCS CUJIa B3AMMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy VYK-1.B.2
OJIHOTO W3 TeJl YBEJIUUYUTH BABOE, & PACCTOSIHUE MEXY TeIaMH —
YMEHBIIUTH B JiBa paza.

16 Kaxkas pu3nyeckas BenmuunHa Ha3bIBACTCS UMITYJIHCOM Tejia? OIIK-1.3.2

17 ChopmynupyiiTe, pu KaKUX YCIOBUSX BBIMOTHIETCS 3aKOH OIK-13.2
COXpaHEeHHMsI UMITYJIbCA.

18 Kakast ¢u3nyeckast BermurnHa Ha3bIBAETCS MOMEHTOM CHIIBI? YK-6.3.2
CpaBHUTE 3aITUCH OCHOBHOTO 3aKOHA JJUHAMUKH JJISl IOCTYNATEIbHOTO

19 Y BpAILATEJIbHOTO ABMKEHUA. HailliuTe B3auMOCBA3H MEXAY 3TUMU VK-1.V.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCA. OIIK-1.3.2

21 Kaxkas pu3nyeckas BennunHa Ha3bIBaeTCs pabOTOM? OIlK-1.3.2

22 UT0 Takoe MOITHOCTh? OIIK-1.3.2

73 OO0bsicHUTE, TOUEMY [IEHTPOCTPEMUTETbHAS CHJIA TIPU BPAILIEHUH TI0 VK-1.V 1
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHITBI, €CITU TEJIO Maccoil m = 1 KT moJ AelicTBUEM

24 HEKOTOPOU CHJITBI U3MEHHUIJIO CBOIO CKOPOCTH C vy =1 M/c 10 v = 3 m/c. VK-1.V 1
Ob6ocHyiiTe IpUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHHUS o
3aJlauM.

75 B uem cocTout paznuuue Mexay KOHCEpBATUBHBIMU U VK-1.V 1
HEKOHCEPBATHBHBIMU CHJIAMU?

26 Kakoit kopabib JBMKETCS MeUIeHHee — Harpy>KeHHbIH WK OIIK-1.B.2




HEHArpyKEHHbBIN — MPU OJJMHAKOBOW MOIIHOCTH JIBUTATENs?
OO6ocHYyliTE CBOW OTBET.

27

Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT?

VK-6.3.2

28

O6’BHCHI/ITC, HMECT JIM CMBICII UBMCPECHUC a0COJIIOTHOI'O 3HAYEHUS
MOTEHIIHAILHOMN OHCPIUU TCJIa B HCKOTOPOM COCTOSHUMH.

OIIK-1.3.2

29

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOU YHEPTUH.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YJHEPTUU.

OIIK-1.3.2

30

Jan ToHkui cTepxkens Maccoid m = 120 r u juymHoii / = 50 cm,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIHLHO OCH, TPOXOJISIICH Yepe3 ero
cepenuny. PaccunraiiTe ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

VK-1.V.1

31

[Tokaxxute Ha mpUMepe TOHKOIO cTepxHs AnuHou 20 cm u Maccoit 30
T, KaK mpuMensiercst reopema lllteitHepa a1 pacuera MOMEHTa
MHEPLIMHU TeJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS Ha
OJIMH U3 €ro KOHIIOB.

VK-1.V.1

32

YeMy paBeH MOMEHT MMITYJIbCa aOCOIIOTHO TBEPAOTO Tea?

OIIK-1.3.2

33

Kak BbIunciisieTcst KWHETU4eCKas HEprusl BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIIOH 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

VK-1.V.1

34

CdopmynupyiiTe 1Ba mocTylaTa TCOPUH OTHOCUTEITHHOCTH
OUHIITEHA.

OIIK-1.3.2

35

CrpaBeuvBa v B crienuanbHoi Teopun otHocutenbHoctd (CTO)
KIaccudeckast popMyIia isk KHHETHIeCKoi sueprun E = m*v*/2?
Ecnu HeT, TO KaK pacCUMTHIBACTCS KMHETUUECKAsi SHEPTUs Tela
cornacHo CTO?

YK-1.V.1

36

Omnpenenure, Kak USMEHUTCS IEPUO]] KOJIEOaHHH MPYKUHHOTO
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH
MIPY>KMUHBI — B 8 pa3.

VK-1.V.1

37

Kak cBs3aHa sHEprusi TapMOHMYECKUX KOJICOAHUN C X aMIUIUTYI0U?

YK-1.V.1

38

CaenaiiTe BBIBOJ 110 BOIIPOCY: KaK OyJ€T U3MEHATHCS X0/
MasITHUKOBBIX 4aCOB IPU HACTYIUIEHUH JIETHUX JKapKHUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMHM 3UMHUMHU JTHSIMH, €CJI Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IIOMEILEHUH (CTEPKEHb MAsTHUKA METAJIIMUECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-1.B.2

39

Yr0 HaA3BIBAETCS BOJIHOM?

YK-6.3.2

40

OObsicHUTE PAa3NUYUE MEXKIY MPOJOIBLHBIMU U MONIEPEYHBIMU
MEXaHUYECKUMHU BOJIHAMHU.

YK-1.V.1

41

3anummuTe ypaBHEHHUE OETyIeil BOJHEI.

OIIK-1.3.2

42

Uemy paBHaA cpeiHssI 00beMHas TUIOTHOCTh SHEPTUU BOJIHBI?

OIIK-1.3.2

43

Hcrounuk 3ByKa ¥ IPUEMHUK ABMXKYTCS IPYT OTHOCUTEIBHO ApYTa CO
CKOPOCTSIMH Vyem U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe
OTHOCHUTEJIBHOE N3MEHEHHE YacTOThI 3ByKa 3a cueT 3 dekra Jlomuepa.
HcTouHuK 1 IPUEMHHUK IBUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

YK-1.V.1

44

Cdopmynupyiite npunimn [ roirexca.

OIIK-1.3.2

45

Urto Ha3zwiBaeTcst HHTEpQEepeHImeit BoIH?

OIIK-1.3.2

46

Urto Ha3zbiBaeTcs cTostueld BoaHoM? [IpuBeaute npumMep crosiueit
BOJIHBIL.

VK-1.V.1

47

HazoBute 0CHOBHBIC napaMeTpbl COCTOAHUA, KOTOPBIMU OIMUCBIBACTCS
TEPMOAMHAMHWYCCKAs CUCTEMA.

OIIK-1.3.2




Ha onny yanry BecoB mocTaBuIu OJIFOAIE C TOpsiueid BOJOM, a Ha

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM YK-1.B.2
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.
49 3anuIuuTe YpaBHEHHE COCTOSHUS UAECAIBHOTO rasa. YK-6.3.2
50 CKOJIBKO CTeTieHEH CBOOO I UMEET JKECTKasl JIByXaTOMHas MOJIeKya? VK-6.3.2
C KakiMHU ABMKEHUSIMU OHU CBSI3aHBI? o
51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe OIIK-1.3.2
59 OueHute, 4YyBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOT'O OIK-1.B.2
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, naxonsmuiicst npu noctosHHoM nasinenuu p = 100 xlla, uzmenun VK-1.V.1
53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINUUHY.
54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI ra3za Mpu VK-1.B.2
ero 6picTpoM pactirpeHuu. OTBET MOSICHUTE.
55 [lepeuncinre, 3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.2
OneHuTe CUTYalMIO: Karuisi MacasTHUCTOM KMJIKOCTH TOMNajaeT Ha
56 MOBEPXHOCTh BOJBI M PACTEKAETCs, 00pasyst TOHKYIO IIEHKY. VK-1.B.2
O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyaruio. Uto 00KUTaET KOXKY CUIIbHEE: BOJA WM BOJSTHOU
57 nap OJAMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemrepaType? OIIK-1.B.2
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo0 M3y4aeT aIeKTpocTaTuKa’? VK-6.3.2
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsaa. OIIK-1.3.2
60 Kaxk n3menuTcs cuna B3aMMOJICUCTBHS ABYX AJIEKTPOHOB, €CIIHU VK-1.V 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET.
[Ipoananuzupyiite, Kakyro paboTy COBEpIIAET IEKTPOCTATUIECKOE
61 10JI€ MPOTOHA B aTOME BOAOPO/Ia MPH MOJTHOM 000POTE IIEKTPOHA YK-1.V.1
BOKPYT HETO.
Kak B3auMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC
62 OIIK-1.3.2
OBEPXHOCTU?
63 B kakux equnuiax cucteMbl CY MOXXHO U3MEPSITH HANPSHKEHHOCTD OIK-13.2
AIIEKTPUYECKOTO MOJIS? "
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.2
65 Kaxkue BemiecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.2
66 OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMU U HEMOJISPHBIMU VK-1.V .1
JIUAJICKTPUKAMH.
[IpoananusupyiiTe, KAKOH BEJIMYUHBI 3aps JOJDKEH HAXOIUTHCS Ha
67 00KTaIKax KOHACHCATOPa, YTOOBI IPH Pa3HOCTH IMOTEHITUAIOB MEXKITY VK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenute, Kakoil eMKOCTBIO OyIyT 001a/1aTh METAIIINUYECKHE
68 ITACTHHBI IOMmanbio 0.2 M, KOTOpBIE pa3zeneHsl cinoeM napaduna (¢ | OIIK-1.B.2
=2.5) Tommuuou 0.5 cm?
CrenaiiTe BbIBOJI, KaK U3MEHUTCS AJIEKTPOEMKOCTh TJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHBIMU TIJIACTUHAMHU, €CJIM U3 3THX IUIACTHH OIIK-1.B.2
BBIPE3aTh KPYT'M C TUAMETPOM, PaBHBIM CTOPOHE KBaJpata.
O1ieHUTE CUTYALIMIO: JIBa KOHJIEHCATOpa OquHakoBoM eMkocTu 200
70 MK®D coenuHeHbI apauienbHo. Kak n3MEeHUTCS uX 00I1asi eMKOCTb, YK-1.B.2
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKa. OIIK-1.3.2




72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeMH. OIIK-1.3.2
73 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS VK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4duTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu VK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 JlaiiTe onpeneneHne MarHUTHOM MHIYKIUY. YK-6.3.2
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.2
73 Paccuuraiite, yeMy paBHa BeJIMYMHA MAarHUTHOTO MOJIS B LIEHTPE VK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/IA, YK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJIEUHUK C MpoHuIaeMocThio | = 100, ecnu o HEMyY IPOXOAUT TOK
cuoit 2 A.
PaccuunTaiiTe mI0THOCTE HAMOTKH TOPOUIa, HEOOXOIUMYIO, YTOOBI YK-1.V.1
80 IIPY CUJIE TOKA B HEM, paBHOU 10 A, MarHuTHOE I10JI€ HA €70 OCU
nMeno Benmuuuny 1 mTo.
Ornpenenure, Kako# 3apsij HECET dJIEMEHTapHAsl YacTHUIA, €CJIA OHa, YK-1.V.1
81 JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHIYKIUEH 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyalnio: B MAarHUTHOE T0JIE C OJJMHAKOBBIMU CKOPOCTSIMU
82 BJIETAIOT NPOTOH U 3JIEKTPOH. bynyT nu oTnnuatecs ux tpaekropuu, u | OIIK-1.B.2
€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.2
[Ipoananuzupyiite Bennununy 2J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
’4 BBIHOCAT U3 0JIA 32 BpeMs 25 Mc. MeTamnueckoe KOJIbLio paguycomM VK-1.V 1
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaaykuueit 50 mTin. Oteer U
3anuiunre B MB.
85 Jalite onpeneneHus [uaMarHeTUKaM U I1apaMarHEeTUKAM. OIIK-1.3.2
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.2
87 UT0 Ha3bIBaIOT KO3PLUUTUBHON CHUIION? YK-6.3.2
Omnpenenure, Kakasi SHEPTUs 3aKII0UYEHA B KaTYIIKE HHIYKTUBHOCTBIO
88 . . YK-1.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
29 Hpezmox(mevcnoco6 M3MEpEHUs BETUYMHBI MArHUTHON SHEPTUH, VK-1.V 1
3aKJIFOYEHHOM B KaTYIIKE, C TIOMOIIBIO CONPOTHBIICHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? YVK-6.3.2
Kax B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPBI
91 HaMpsHKEHHOCTH AJIEKTPUYECKOTO TMOJIsI, MATHUTHOW MHAYKIIUHA 1 OIIK-1.3.2
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIlK-1.3.2
[Ipoananu3upyire, T1ie CBET IBIKETCSA ObICTpee — B anmase (n = 2.42)
93 uiu B Boze (n = 1.33). Bo ckonbko pa3 paznuuarorcs ckopoctu cBeta B | YK-1.V.1
JIAHHBIX cpenax’?
OnenuTte cuTyanuio: Jiyd CBeTa NajaeT Ha paHuIly paszena IByX
BemiecTB oA yriaom 30°. [Toka3arenb npeoMIICHHs IEPBOM CPEIbI
94 paBeH 2.4. Bo3aMOxHO 111, YTOOBI OTpaXeHHBIN U npenomieHHbli ayun | OIIK-1.B.2
ObLIM epIeHAUKYISpHBI 1pyT npyry? Ecnu na, onpenenure
II0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.
95 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIIK-1.3.2
96 Onumure, B 4YeM pa3IMuUE MEXKY F€OMETPUUECKON U ONTUYECKON YK-1.V.1




Pa3HOCTHIO XOJ]a CBETOBBIX JIYUEH.

97

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON
OKpAacKH y TOHKHUX IIJIEHOK (pa3lIUTOe Ha MOBEPXHOCTH BOJIbI MacIIo,
MBUIbHBIE ITY3BIPU U T.I1.).

VYK-1.B.2

98

Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseaure npumepsl
HAOJIO/ICHUS] UCTICPCHHL.

OIIK-1.3.2

99

[Tpoananu3upyire, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO
Ha0JIr0/1aTh Ha TU(PPAKIMOHHON peleTke, eciu oHa uMeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00TyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

VK-1.V.1

100

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.2

101

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanmu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM citydae?

VK-1.V.1

Cemectp 3

102

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.2

103

Bo ckompko pa3 UBMCHUTCS MOTOK SHCPIrUr OT HUTU HaKaJIMBAHUA
JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
onmpasichk Ha 3akoH Ctedana-bonbpiimana.

YK-1.V.1

104

Pacnonoxure ciaeayromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYeHUS a0COTIOTHO YEPHOTO TeJa.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

YK-1.V.1

105

OObsicCHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPhI TeJla C TOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

YK-1.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.2

107

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

YK-6.3.2

108

MokeT a1 BUIUMOE H3JIy4YeHHE BbI3BaTh (POTOA(PGEKT B IMIaCTUHE U3
MeTasuia, paboTa BbIxojia KoToporo pasHa 3.5 3B? O0ocHyiite cBoi
OTBET.

OIIK-1.B.2

109

OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4CHHUS.

OIIK-1.3.2

110

OOBsicHuTe, KaK 3HEeprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.2

111

®DoTOH ¢ IHHOK BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIKHOM
anekTpoHe mox yriaom 6 = 90°. Ilpeanoxure cocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM paccessHuu. PaccunTaiiTe ero BeMMYHHY B YKa3aHHOM
cinydyae. KomnToHOBCKast THHA

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.2

112

OnuiuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Moz ToMCOHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeIn?

OIIK-1.3.2

113

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JIy4€HUE MOXKET UCITYCTUTh AaHHBINA aToM? OOO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATH bopa.

VK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-1.3.2




115

OO®bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISIOT
BOJIHOBBIE cBOMCTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-1.3.2

116

Byner 1 nposiBIATE BOJTHOBBIE CBOWCTBA (PYyTOONBHBIN MY MTpH
MOMNaJIaHuK B BOPOTa MUPUHOHN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

YK-1.V.1

117

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.2

118

B uem oTiiMuMe cTallMOHAPHOTO U HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunrepa?

OIIK-1.3.2

119

CpaBHuTte nnuHy BosIHBI e bpoiins ans mapuka maccoi m,, = 0,2 r u
IIPOTOHA MaccoH my, = 1.67* 107 KT, IMEIOIUX OJMHAKOBBIE CKOPOCTH
V.

YK-1.V.1

120

Kakum 06pa3oM sHeprus «HyJaeBbIX KojaeOaHu» KBAaHTOBOTO
rapMOHHUYECKOTO OCLHUJUISTOpPA CBA3aHA C COOTHOIIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

VK-1.V.1

121

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

VK-1.V.1

122

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJIHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKOTo BEIIECTBA HMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

VK-1.V.1

123

OrneHuTe 1Mo MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl Pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

VYK-1.B.2

124

MukpodacTuia 3anepra B OJHOMEPHON MOTEHINAIBHOMN SIME IIIMPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCHKaMH1 U HAaXOJUTCA B COCTOAHUHN C KBAHTOBLIM
yucioM n = 1. [Tokaxure, Kak onpeaeanuTb KOOPINHATHI TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAPY)KUTh MUKPOUYACTHUILY MAaKCUMAJIbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.

OIIK-1.B.2

125

Kakum moxer GBITB CIIMH Y9aCTUILl, KOTOPBIC OMMUCBIBAIOTCA
craructukor Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

OIIK-1.3.2

126

OO0BscHHTE, YeM OTJIMYAETCS XapaKTep 3ar0IHEHHUs COCTOSTHUN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

OIIK-1.3.2

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JTYYCHHA.

YK-1.V.1

128

[Ipennoxure TeopeTnueckoe 000CHOBaHHUE, KaK U3MEHUTCS
POBOAMMOCTH KPEMHHEBOT0 00pa3lia, eCiid B HErO BHEAPUTH
HEOOJIBIIIOE KOJIMYECTBO HHINEBOM TprMecH? BaneHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

VYK-1.B.2

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-1.3.2

130

Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaennoro cocrostaust E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOAMUT paboyee U3IydeHHUE.

YK-1.V.1

131

Yemy paBHa MOJISIpHAS TEIUIOEMKOCTh TBEPJOTO TENA, COTTIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.2

132

OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

YK-1.V.1

133

Kaxkas gyactuna HaszpiBaercs pornonom? KakuM KBaHTOBBIM
pacnpeeIeHueM ONMUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.2

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrapieHsl B Tadnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mis 3auera / audd. 3adera




Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nudd. 3agera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepederp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM PaOOTHI

[lepeuenr TeM s KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTTHEHUS
B KYpPCOBOM pabOThI
Y4eOHbBIM IIIaHOM HE PETYCMOTPEHO
BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJIMYUHE YCKOPEHUEM?

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [Tapabona

4) OKpy>KHOCTb

YK-1.V.1

OHpeI[eJ'II/ITe, Kakas 13 IpCACTaBJICHHBIX q)HBH‘IeCKI/IX BCJIMYHUH UMECT
CANHUIY U3MCPCHU, COBITIAAAOIYIO C SIMHUIICH HU3MCPCHUA CHJIBI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

OIIK-1.3.2

[Ipoananu3upyiiTe, Kakoi OTBET ABJISETCS NPABUIBHBIM Ha BOIIPOC:
«Hemy paBHa CyMMa BHYTPEHHUX CUJI, JEHCTBYIOIIUX MEXAY TEIaMHU
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)

1) HV3MeHeHUIo SHEPTHH CHCTEMBbI

2) Hymo

3) H3meHeHMIO UMITYyJIbCa CUCTEMBI
4) YCcKOpeHHIO EHTPa MacC CUCTEMBI

VK-1.V.1

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
my = 4m, u ¢ KuHeTudeckumu 3ueprusimu T, = 6T,. Yactuua ¢ maccoit
m| ABUTAJIACh BIPABO, & YACTHUIIA C MACCOM 71, HaBCTPEUY YaCTHUIIE C
Maccoi m;.

1) Yactuus! OyayT IBUTATHCS BIPABO

2) Enunas yactuna OyaeT ABUTaThCs BIEBO

3) Yactuisl OyayT MOKOHUTCS

4) Yactuupl OyayT IBUTaThCs B IPOTHUBOMNOJIO0KHbIE CTOPOHBI

OIIK-1.B.2

UTto nmpoun3oiiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCUTEJIBHO OCH, COBIIAJIAIOIIEN C €r0 F€OMETPUUECKON OCHIO

OIIK-1.B.2




CUMMETPHH, €CIIH MIWJIWHIP CIUTIOIIUTD B JTUCK?

1) He u3menurcs

2) YBenuuutcs

3) CoxpanuTtcs

4) CtraHeT paBHBIM HYJIIO

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
JBUKEHUS.

1) M=J*o

2) e=M/]

3) M=L*w2
4) L =r*p*sina

YK-6.3.2

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro o0pyya Maccoil m u
paguycar.

1) J=m**12
2) I =m*r/2
3)J = m**/3
4)]) = m*r?

OIIK-1.3.2

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HpioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®axkr cymecTBOBaHUS a0COIIOTHOTO ABUKCHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkrt cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) ®@akT CyIecTBOBAaHHUS MPUHIIAI OTHOCUTEIIBHOCTH [ anmumes

OIIK-1.3.2

VYkaxure, B Kakux eguHuiax B cucteMe CH usmepsercs cuna:

1) xr*m/c
2) H

3) kr¥m’
4) wm/c?

OIIK-1.3.2

10

Paccuuraliite Benu4uHy MOYJIsI MAKCUMAJIbHON BEJIUYUHBI YCKOPEHUS
TOYKH, JBMKEHHUE KOTOPOM OMKCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

1) 12 m/c?
2) 3wm/c?
3) 7 M/
4) 9 m/c?

YK-1.V.1

11

Bribepure Gpopmyity, onpeaensionyo BeIMIuny (Ha3oBoi ckopocTu
BOJIHBI.

1) v=o%k
2) v=k*v
3) v=k*A
4) v=m/k

OIIK-1.3.2

12

PaccuuTaiite, uemy paBHa paboTa KOHCEPBATUBHON CHJIIBI IO 3aMKHYTOM
Tpaektopuu (o Toukam 1,2,3 u 1).

OIIK-1.3.2




1) 3aBucut OT yOBUIM MOTEHIIMAIBLHON SHEPTUU

2) IlponopuuoHanbHa IpUPANICHUIO KHHETUYECKON SHEPTUun
3) PaBna Hymto

4) 3aBHUCUT OT CKOPOCTH JIBUIKEHUSI.

13

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr¥m)/c*?

1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnysbca
4) Cuna

OIIK-1.3.2

14

Korna TanrenuuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMEpPHO BpalIarOIIIMCS

YK-6.3.2

15

Bribepure npaBuiibHbI 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
NPSMOJINHEHHOM JIBUKEHUH, €CIIM 3aBUCUMOCTh MPONUJICHHOTO TEIOM
IIyTH OT BPEMEHU 3aJjaHa ypaBHEHUEM: S =4 + 156 + 19

1) YOsiBacT

2) IlpoxomauT yepe3 MUHIMYM
3) Bospacraer

4) OcTtaéTrcs MOCTOSHHBIM

VK-1.V.1

16

Kak BpIuncCIIsIETC MOMEHT MHEPLIMM MaTEPUATILHON TOYKH?

1) J=m*P/3
2) J=m*P/12
3) J=2*m**/5
4) J=m*r*

YK-6.3.2

17

Kak cooTHOCSATCSt MOMEHTBI HHEPLIMU JUCKA J 1T
Y UWIMHAPA J1I, KOTOphIE UMEIOT PaBHBIE MACCHI U PAJINYChI?

1) Jon=1Ju
2) Jn>Jn
3) Jn>2*Jn
4) Jn>Ju/2

VK-1.V.1

18

HaiinuTe oTHOIIEHHE TpOM3BEaeHHBIX paboT (A1/A2), ecnu 1Ba AuMCKa C
paBHBIMU Maccamu u paguycamu R1 u R2 (R1 = 2R2) packpyuuBatot u3
COCTOSIHUS TIOKOSI 10 O/IMHAKOBBIX YIJIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

YK-1.V.1

19

Kakoii yuéHblil co3zfan crenuanbHyo Teoputo oTHocuTensHocT (CTO)?

OIIK-1.3.2




1) Tamunei
2) DWHIITEWH
3) Jlopenn
4) bop

20

Bri6epute ypaBHeHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMUsI.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x=5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

OIIK-1.3.2

21

IIpoananusupyire, Ipy KAKOM YCJIIOBUM B CUCTEME, COBEPIIAIOLIEH
BBIHY)KJICHHBIE KOJieOanus, OyaeT HabmoaTbes pesoHanc (o0 —
COOCTBEHHAs YacTOTa, ® — YacTOTa BBIHYKIAIOIIEH CUIb)?

) o> w0
2) o>l
3) o= wl
4) o <<nl

OIIK-1.3.2

22

Bri6epute, kakast puznueckasi BETMUMHA U3MEHSETCS 10T BO3ICHCTBHEM
CWJIBI Ha TEJO COTJIACHO BTOpOMY 3akoHYy HberoToHa?

1) Monspaasa macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.2

23

BriGepuTe, B Kakoi cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amknyTOM

2) HesamknyToii, rie cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, rie CyMMa MOMEHTOB BHEIITHHX CHJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-1.3.2

24

VYkaxute, paboTa Kakoil 13 NepeyrcIeHHbIX CHII PaBHA HYIIIO NIPU
3aMKHYTOM TPaeKTOPUU JBHKEHUS Tela.

1) Bsi3koro Tpenus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenus

4) Cwibl TPEHHS CKOJIBKCHHS

OIIK-1.3.2

25

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g Ha BBICOTE
HaJl MOBEPXHOCTHIO 3eMJIH, paBHOU paanycy 3emiu? Beanuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45 m/c?
4) 19.62 m/c?

VK-1.V.1

26

[Tpoananmu3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MAaTCMaTUYCCKOTO MAasATHUKA, €CJIIN JJIMHY €T0 IMoABECa YBCIIMUUTL B 9
pa3, a Mmaccy rpysa — yBeJIMUHTh B 4 pa3a?

VK-1.V.1




1) VYBenuuurcs B 3 paza
2) VYBemuuurcs B 4 pasza
3) VYwmenbmurcs B 2 paza
4) VYwmenblinTcs B 4 paza

27

Uto nmpou3onAET co CpeIHEN SHEPrUeH MOCTYIATEIbHOIO IBHKCHUS
OJTHOM MOJIEKYJIbI ra3a, ecii 00beM HEKOTOPOH MacChl UI€aIbHOTO rasa
n300apHUECKH YMEHBIIWICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMmeHbmuTcs B 5 pasa
3) VBenuuutcs B 3 pasza
4) YMeHbImuTcs B 2 pasa

OIIK-1.B.2

28

OreHrTe, KaKoi ra3 HarpeeTcst OOJBIIE B CICAYIONIEH CUTYaITUH: Ba
Pa3IMYHBIX UJCATBHBIX Ta3a — OJHOATOMHBIN U ABYXaTOMHBIM —
HaxOoJSTCs MPU OAMHAKOBOUM TEMIIEpaType M 3aHUMAIOT OJTMHAKOBBIN
o0beM. ['a3bl cxxnMaroTcst anuabaTHUecKu 10 yMEeHbIIECHHS o0bema B 2
pasa.

1) I'a3bl Harpenuch OAMHAKOBO
2) OTHOATOMHBIN Harpescs O0JbIIe
3) JIByxaTOMHBII Harpesncsi 0osbIie
4) T"a3p1 BOOOIIE HE HATPEITUCH

VYK-1.B.2

Cemectp 2

29

YkaxuTe siBJICHUE, KOTOPOE UMEHYeTCS HHTepdepeHIIne BOITH?

1) OrubaHue BOJHAMH MPENATCTBHUIA

2) Hanoxenue npyr Ha Apyra BOJIH, UAYIIUX OT KOTEPEHTHBIX
HUCTOYHUKOB

3) OTKJIOHEHHE BOJH OT EPBOHAYAJIBHOTO HAIIPaBJICHUS
pacIpoCTpaHeHuUs IIPU NEPEXOAE U3 OAHOU Cpebl B IPYIyIO

4) 3aBUCHMOCTb (ha30BOW CKOPOCTH OT JIJIMHBI BOJHBI

VK-6.3.2

30

[Tpoananu3upyiite, KakKuM JTOJKEH OBITh YTOJI IaIEHUs] CBETOBOT'O JIyUa,
YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € MajaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.2

31

O1eHHUTE IEKTPOESMKOCTbD ITIOCKOTO BO3IYITHOTO KOHJIEHCATOPA, SCITH
paccTosiHAe MEXAY ero 0OKJIaJAKaMH yBEJIHUUTH B 9 pa3, a 001acTh
MEXIy OOKJIaIKaMH 3aJIUTh TUCTUJUTUPOBAHHON BOOM (€ = 81)?

1) VYmenbuures B 4 pa3
2) VYBenuuurcs B 4 pasza
3) VYBenuuurcs B 9 pa3

4) VBenuuurtcs B 12 pa3

OIIK-1.B.2

32

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
MPOBOJSAT PIECKTPUUECKUM TOK?

OIIK-1.3.2




1) IIpoBonHuKH

2) IlomynpoBoaHUKH
3) Ilmaruna

4) JIudIeKTpUuKu

33

Kak HanpaBneHbl CUIIOBBIC TUHUU HAMIPSKECHHOCTH
ANEKTPOCTATUYECKOTO OIS, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATETLHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) Kzapany

3) 3akpyuuBarTCs BOKPYT 3apsija [0 4aCOBOW CTPEIIKE

4) 3axkpy4MBarOTCS BOKPYT 3apsja POTUB YAaCOBOW CTPEIKU

OIIK-1.3.2

34

B kakux enqununax B cucteme CU usmepsiercss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-1.3.2

35

MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KoToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsiaa?

1) Moxer

2) Her, He MoxeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-1.3.2

36

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MO ?

1) IloreHuManbHOW dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) Pabote cwt mosst o mepeMenieHUI0 eIUHUIHOTO TIOJIOKHUTEIHBHOTO
3aps/ia U3 TaHHOW TOYKH T0JIs1 B 0ECKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY MOJIS

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

YK-6.3.2

37

Hanummre popmyny 3akona Oma B muddepennmansaoi popme:

1) R=U/N
2) R=Q/2At
3) j=c'E
4) R=P/

OIIK-1.3.2

38

OueHuTe ONTUYECKYIO JUIMHY NYTH L U3 0JJHOM TOYKHU B APYTYIO, €CIU
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUDIIEKTPUIECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA ITyTU L U3 OTHOM TOYKH B APYT'YHO COCTABUT. ..

1) 5wm
2) 6m
3) Twm

VK-1.B.2




4 1M

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIS, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B Hylb U
HAIpPsDKEHHOCTS T10JIS1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) KosprutuBHO# cuoi

3) Tonspuzarnment

4) MarsuToaBMWXKyIIeH CUIION

OIIK-1.3.2

40

OneHuTe, MO0 KaKOH TPACKTOPHUU OY/ET ABUraThCs B MAarHUTHOM I10JI€
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
I/IHI[yKI_[I/II/I.

1) OxpyXHOCTBH
2) Ilpsmas
3) Osanoun
4) Dnmunc

YK-1.V.1

41

B kakux CAUHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

1) Am
2) B/™m
3) Kn
4) Tn

YK-6.3.2

42

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpUAJIOM ITPOBOIHUKA U €TO
3JIEKTPOIPOBOJHOCTBIO:

Marepuan DIEeKTPONPOBOJHOCTS (O,
1/(Om-cm)

A) Merait 1)>10"-101°

b) [MonympoBoaHUK 2)10"°-10°

B) JIM9IIeKTPUK 3) 10* - 10°

OIIK-1.3.2

43

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.2

44

[Tpoananu3upyiite, ueMy paBeH aOCOMIOTHBIN MOKa3aTeNb MPETOMICHUS
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1L = 17

1) 1/32
2) 1/4
3) 4

4) 1/16

YK-1.V.1

45

Jl1st OOBSICHEHHS KAKOTO SIBJICHUSI MOXET OBITh HCIIOJIB30BaH MPHHITHUI
['tolirenca-Openens?

1) KorepeHTHOCTH

OIIK-1.3.2




2) Judpakuus
3) Ilonspusauus
4) KoprnyckyaspHO-BOJIHOBOH yalu3M

46

[Ipoananu3upyiite, 4emy paBeH NMEPUOJ] PEIIETKH, KOT1a
mudpakuuoHHas pemerka coaepxut 200 mTpUxXoB HA MUIUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MkM

VK-1.V.1
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[Tpoananm3upylTe MHTEHCUBHOCTH CBETA NP HHTEP(DEpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4%
2) 3*
3) 1

4 0

YK-1.V.1

48

Haitnure npaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HampspkeHHOCTB
3) Hunyknus

4) 3apsn

OIIK-1.3.2
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Onenure, KaKk 3aBUCUT DJIEKTPUUECKAs] IPOBOJUMOCTD ITPOBOAHHUKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaApPaTy

4) He 3aBucur

VK-1.V.1
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Onenure, Kak U3MEHUTCSI CHJIA DJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHuEe MEXy HUMHU YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YwMenpmurcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmenurcs

VK-1.B.2
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UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHIIOBBIX JTMHHMA
MAarHUTHOTO TOJIs?

1) CuoBble TMHUU MarHUTHOTO TIOJISI BCET/Ia 3aMKHYThIE

2) MarHuTHbI€ CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJEKTPUUYECKUX 3apsaaax

3) MarsuTHble CUJIOBbIE TMHUHM HAYMHAIOTCS U 3aKaHYUBAIOTCS HA
MarHUTHBIX 3apsaax

4) MarHuTHbI€ CUJIOBbIC TUHUU HAYMHAIOTCS U 3aKaHYMBAIOTCS Ha
ANEKTPUUYECKUX 3apsiax

OIIK-1.3.2




CrenaiiTe BBIBOJI, KAKOM T€OMETPHUUECKON (PUTYPO MOKHO OIHUCATH
TPAEKTOPUIO JBMKEHUS 3apsDKEHHOM YaCTHUIIbI, IBUTAIOIICICS O]
HeKoTOpbIM yTiioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKIIUH.

52 1) OKpy*KHOCTS OIIK-1.B.2
2) IlapaGona
3) TunepOona
4) Cnupanb
LIEHUTE CTeIeHb NoJsipu3auu P cBera, eciiu cBET MpeacTaBIIseT i
OrneHuTE CTEIIE o 3a P cBera, eciiu cBe €JICTaBJIIET CO00
CMECh €CTECTBEHHOT'0 CBETA C IJIOCKOMOJISIpU30BaHHBIM. IHTEHCUBHOCTh
MOJIIPU30BAHHOTO CBETA B JIyd€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.
53 OIIK-1.B.2
1) 25%
2) 35%
3) 50%
4) 75%
YUTaiTe MoKaszaTesb MPEJIOMIICHUS BEILIECTB JH CK Th CBET
Paccuuraiite nmoka3zate esomiie €I1IeCTBa, €CJIU CKOPOCTh CBETa
MIpU NIEpPEXOo/e JIyda U3 BO3yXa B HEKOTOPOE BEILIECTBO YMEHBIINIACh
Ha 20%.
54 12 YK-1.V.1
2) 1.25
3) 0.2
4) 2.2
Paccuuraiite yrom Mex1y ONTHYECKHUMH OCSIMU TOJIsIpU3aTOpa U
aHanu3aropa. [Ipu mpoxoJIeHUH CKPEILEHHbIX MOISPU3aTopa U
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 600 yK'l.Y.l
2) 45°
3) 30°
4) 90°
[IpoananusupyiTe, KaKk U3MEHHUTCS BEJIMUMHA MArHUTHOW MHAYKIIMU HA
OCH JUTMHHOTO COJIEHOWa, €CJIM TOK B HEM YBEIUUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIUTH B 2 pasa.
56 1) VYBenumuurcs B 2 paza YK-1.V.1
2) VYBemunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxute, Kakoe TeJo ABIseTCs a0COMIOTHO YEPHBIM TEJIOM.
b
1) Ilormomiaer Bce majaaoliee Ha HETO U3IyUYEHUE
57 OIlK-1.3.2
2) Ortpaxaer Bce najarouiee Ha Hero U3JydeHue
3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE
4) Wznmy4aeT B BUAMMOM JHANa30HE
58 VY Kakoro u3 Tel oTpaxkareiabHas CIOCOOHOCTh OJM3Ka K HYII0? VK-6.3.2




1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) YepHoro

59

OneHute, BO CKOJIBKO Pa3 yBEINYMUIIACh YHEPI€TUUECKAsl CBETUMOCTh
abCoMOTHO YepHOro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.2

60

Bri6epuTe, kakast popMyna Hanbosee TOUHO OMKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHmTeitHa
3) ®opmyna [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.2

61

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TermoBoe u3yueHUe

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHarna3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.2

62

YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOTO MPH 33JIaHHON
abCONIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBerii 3akoH BrHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.2

63

VYkaxute Gopmyiy, OnpeAessonyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

4) E=h*v=h*\c

OIIK-1.3.2
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[Tpoananu3upyiite, Kak ©3MEHSACTCS CHJIa TOKA HACBHIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) Ymenbimaercs

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNUBAETCS

3) CHauana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

VK-1.V.1
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[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOM YHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAAIOIETO CBETa,
YBEIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

VK-1.V.1




1) YMmenbmutcs B 2 paza
2) YBenuuurtcs B 4 pasza
3) He usmenurcs

4) YBenuuuntcs B 2 pasza

66

OrneHrTe BeMMYUHY KpacHOU rpaHuilsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOIb(paMa TOMIHHON 2 MM. KaTo mOKpEIT
cioeM okcuja 6apusi. PaboTta BbIX0/1a AJIEKTPOHOB € MTOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHuas [Tnanka — h = 6.6%¥107* [ix*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

1)3.2*%10" I'y
2) 4.8%10" I'y
3) 4.8%10" I'y
4) 4.8%10" I'y

VYK-1.B.2

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOThI MaIaf0IIero cBera?

1) IlpsMo mpomOpIHOHATEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBUCHT OT 4acCTOTHI

VK-6.3.2

68

[Ipoananmsupyiite, Oynet 1 HabmoaaThCst GoTodIPdEKT, ecru
MJJACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJHBI 600 HM?
Pabota BbIXo/1a 37IeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®dotordhdext BO3MOKEH, €CITH KaTO HarpeTh 10 TeMnepaTrypsl 347
K

2) He OGyner

3) ®otorhdexT BO3MOKEH, €CIH TOMOTHUTEIHHO MPUIIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BEJTMYNHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

YK-1.V.1

69

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pECHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4)A, b

VK-1.V.1

70

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa SMEKTPOMATHUTHBIX BOJTH
BO3MOKHO HaOmoaeHue 3¢ dexra Komnrona.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TeparepiioBblii 1Mamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

YK-1.V.1

71

Cz[enaﬁTe BBIBOJ O BEJIMYMHE MUHUMAJIBHOT'O 06paTHOPO HaIIps>KCHU A,

YK-1.B.2




IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: SHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO U3TOTOBIIECH U3 JIUTHSL, paboTa
BBIXO/Ia KOTOPOTO COCTaBIISIET 2.5 7B.

1)4B
2)9B
3)6.5B
4)2.5B

72

Ouenute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMAaIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAIOIIEero NEPIECHIUKYIISIPHO HACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2) 1
3)1.5
43

OIIK-1.B.2

73

Kakum 00pa3om umiynsc OTOHA CBsI3aH C JJTMHON BOJHBI?

1) Wmmynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnysnbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJHBI

3) HWmmynbc o6paTHO MPOTOPITMOHATICH IJTUHE BOTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-1.3.2

74

B kakoii o651acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
(GoToHAa MMEEeT MUHUMAaJIbHOE 3HaUeHHE?

1) UadpakpacHoe uznyueHue
2) TeparepLioBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHue

OIIK-1.3.2

75

[Ipoananu3upyiite, KakO€ U3 NPUBEICHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHH CBETA:

1) UHTEeHCHUBHOCTH CBETA HE 3aBHCHUT OT IUIOTHOCTH NTOTOKA ()OTOHOB U
UX HEPTrUu

2) CBeT MOXKET M3JTy4aThCs U PACIIPOCTPAHATHCS TOJIBKO OTICTLHBIMHU
MOPIHSMHU — KBAaHTAMH

3) KaxkioMy 13 KBaHTOBBIX COCTOSIHHI, B KOTOPOM HaXOJUTCSl aTOMHast
CHUCTEMAa, COOTBETCTBYET ONPEICIICHHBIN YPOBEHb SHEPTUH

4) 51 9acTUIIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC

YK-1.V.1

76

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOro nocrynara bopa.

1) VYT1BepxaeHue o CylIeCTBOBAaHUY CTAllMOHAPHBIX COCTOSHUM, B
KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIVIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJTU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKHUTEIBHO 3apsSyKEHHOTO S1pa U
OTPHULIATENIBHO 3aPSKEHHBIX JJIEKTPOHOB

OIIK-1.3.2




Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKA3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYY€HHUIO U TIOTIIONICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tornomare ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op

77 | 3HAYCHHIA SHEPTUU OIIK-1.3.2
2) M3ny4aTh ¥ OTJIOMATH JTIOOYIO TTOPIIMIO YHEPTUU
3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITH00YI0
MOPLUIO SHEPTUN
4) N3zmyuaTs JI00YI0 TIOPIIUIO SHEPTUH, a TOTJIONIATh JTUIIh HEKOTOPHIHA
JMCKPETHBIN HAOOp 3HAaYCHUHN PHEPTUU
YKaxkuTe, K KAKOMY JHaNa30Hy U3TyYEHUs] OTHOCSTCS MEPEXOIbI U3
cepuu banpmepa B aTome BogopoJa.
78 1) TemnoBoe u3iydyeHue OIIK-1.3.2
2) PeHTreHoBckoe U3IydeHUE
3) T'amma usznydenue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak K3MEHWIACh SHEPTUS aTOMa BOJIOPO/IA PH
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.
79 1) VYBennuwmnach Ha 4.86 5B VK-1.V.1
2) VYwmenpmmuiack Ha 2.55 5B
3) VYmenbmuiack Ha 4.86 5B
4) VYpennumnach Ha 9.72 5B
OneHute pa3HOCTb SHEPTUN OCHOBHOTO U BO30YKIECHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30yKIEHHOTO COCTOSIHUS B
OCHOBHOE, U TIPU JAaHHOM MEPeX0/ie MPOU3O0IILIO U3lydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.
80 OIIK-1.B.2
1) 0,4-B
2) 1,.9-B
3) 1,2-B
4) 2,2-B
VYkaxure, B U€M 3aKJII0YAETCA runores3a ae bpouns:
1) JIroOble MUKPOYACTHIIBI HAPSTY C KOPITYCKYISIPHBIME 00JIaTat0T
BOJIHOBBIMH CBOMCTBaMU
2) AToM HE MOKET COJIepKaTh OOJIee IBYX AIICKTPOHOB, HAXOSAIIUXCS B
81 | OIMHAKOBBIX CTAIIMOHAPHBIX COCTOSHUSAX, ONPEIEIIIEMBIX HA0OPOM VK-6.3.2
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpPEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3a/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICIbHBIMU KBAHTAMU
BriGepute yrBepxkacHHE, HAanOOJIee MPaBUILHO COOTBETCTBYIOIIEE
rurnorese ae bpoins:
82 OIlK-1.3.2

1) Mukpo4acTHIIBI MOTYT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOKWCTBA YACTHIT
3) VY Kaxmaoil 4acTUIIBI CYIIECTBYET aHTHYACTHIIA




4) Snpo aToMa COCTOUT U3 KBAPKOB

83

Paccuuraiite nnuHy BoiHBI A€ bpoitns a1 3eKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 kM/c. Macca anekrpona m, = 9,1*%107" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 m

3) 201 um
4) 3.6 MKkm

VK-1.V.1

84

YKaKUTEe KOJIMISCTBO 3HAYCHHM, KOTOPhIE MOKET IPHHUMATh
MAarHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOrO uucia [?

1)2/+1
2)3/+1
3Hi-1;
4)1

OIIK-1.3.2

85

yKa)KI/ITe, YTO ONpCACIACT INTaBHOC KBAHTOBOC YHMCJIO 1.

1) OHepreruyeckue ypoBHH 3JIEKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIlpaBJICHHE

4) Benn4urHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 33JJAHHOM HallPaBICHUU

OIIK-1.3.2

86

YKa)KI/ITe, YTO OonpeACIaeT MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKUIA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo cTalliOHAPHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITYJIbCa 3JIEKTPOHA B 33JJAHHOM HAIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.2

87

B gectp koro Ha3BaH 3P QeKT pacuieneHus: ypoBHEH SHEPIUU aTOMa BO
BHEIIHEM 3JIEKTPUUECKOM M0JjI€e?

1)Ditnmeitna u ge Xaaca
2) llITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VK-6.3.2

88

Kak Ha3pIBaIOT IMHUH B CIICKTPC KOMGI/IHaI_[I/IOHHOFO pacceianus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0miero cBera?

1) OpanXxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHUCTUYECKUMH CITYyTHUKAMHU

YK-6.3.2

89

[TosichuTe pU3MYECKnii CMBICT BOJTHOBOHM (hYHKITUH.

1) BomnHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHN YACTUIIBI

2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE
BBIpA)KEHUE PaBHO IUNIOTHOCTU BEPOSTHOCTH OOHAPYKEHUS YACTHLIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLIUOHATBHA JAJTMHE BOJIHBI e
bporna

OIIK-1.3.2




4) BonHoBas GpyHKIUS MpeACTaBIIeT COOON KHHEMAaTHUYECKUN 3aKOH
JBIKEHUS] MUKPOUYACTUILBI X=X (t) B HEIBHOU (popMme.

90

Bribepure BepHY0 GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
Ieiizenbepra:

1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h

OIIK-1.3.2

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMH.

1) DnekTpuyecku 3apsiKEHHbIC YACTHUIIbI.

2) DIeKTpUYECKH HEUTPAJIbHbBIE YACTHUIIBI.

3) Bce yacTuisl ¢ NOTYLEIBIM CIUHOM.

4) DnexTpUUeCcKHU 3apsKEHHbIE YACTHUIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.2

92

Kak HazpiBaeTcs TBepO€ TeN0, y KOTOPOTO BaJIEHTHAs 30HA MOJTHOCTHIO
3aIl0THEHA, 30Ha MPOBOIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3ampenICHHON 30HbI BEJIMKA 110 CPABHEHUIO C SHEPIUEN TEIJIOBOTO
JIBYKCHMA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomympoBogHUK

4) IlpumMecHBIH NOITYIPOBOAHUK

OIIK-1.3.2

93

Kakyro pazmeprocts nmeet nocrosHHas [nanka B cucteme CHU?

1) Jx*c
2) Jx/c
3) dx/m
4) JIx/>B

OIIK-1.3.2

94

KaKaH BHECCHUCTEMHAas €ANMHUIIA I/ICHOJIb3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

1) »B
2) A
3) xKan
4) spr

YK-6.3.2

95

Onenure, Kakol CMBICT UMEET COOTHOILIEHUE HEONIPENEIEHHOCTEN
I'eiizenOepra asisi 3HEPTrUM YaCTUIBI U BpEMEHH MPeObIBaHUS €€ B
COCTOSIHMM C JaHHOW dHEeprueu?

1) Dueprus mpsMo MPONMOPIMOHATIEHA BpEMEHHU

2) DHeprusi 00paTHO MPOMOPIIMOHATIEHA BPEMEHHU

3) DuHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) UYewm Oosbllie HEOMIPEACTCHHOCTh YHEPTUH, TEM MEHbIIIC
HEONpPEeIeIEHHOCTh BPEMEHU

OIIK-1.B.2

96

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BBICOKOM TOYHOCTHIO ObLIa

YK-1.V.1




OIMPCACIICHA X-COCTABJIAIOIIAd UMITYJIbCA 3JICKTPOHA. OGTJSICHI/ITG, 4qTO U3
3TOTO CIIEAYET, PYKOBOACTBYSICh COOTHOIICHUSMHU HEONPEACICHHOCTEH
Ieiizendepra.

1) Bpewmst )Ku3HM U SHEPTHS SJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOIPEJIEIIEHHOCTh

2) Koopamnara X 3J€KTpOHA HE MOKET OBITh OIIpeJieieHa C BEICOKOM
TOYHOCTBIO

3) Bce koopanHaThI AIEKTPOHA MOJTHOCTBHIO HEONIPEACICHHbBIE

4) y- 1 z-COCTaBJISIOIINE UMITYJIbCA SJIEKTPOHA UMEIOT CTPOTO
OIIpEJICJIEHHOE 3HAYEHUE

Kaxk Ha3bIBaeTCst COCTOSIHUE JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €Tr0 SHEPrun?

97 1) Bo30yxIeHHOE COCTOSIHHE OIIK-1.3.2
2) MertacTabUIbHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsIHUE

B uem 3akmouaercs TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIBI B
NEPUONYECKOM IOTEHLIAIE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMArHUTHOTO U3TYy4eHUS MTPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

3) B HaxokIeHUU 4acTHUIIbI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJTHOBPEMEHHO

4) B npoxoaeHUHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/Ia YHEPTrHs YaCTUIbl MEHbBIIIE BHICOTHI 3TOT0 Oaphepa

98 OIIK-1.3.2

Kakue moBuXHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBISIFOTCS HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

99 1) DnekTpoHbI VK-6.3.2
2) IIpoTtonbl

3) DNeKTpOHBI U ABIPKU
4) Hownsr

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmia 19 — [lepederb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMHUX HSTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCIUITIINHBI




11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JOKEHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI TOJYYHUTHh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHUH
GyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JTOCTH)KCHUN HayYHOUW MBICTH. B ydeOHOM mporiecce JICKIUs BBITIOJHSET METOJ0J0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIust pacKpbIBaeT MOHATUHHBINA ammapar
KOHKPETHOW 00JIacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPEJCTaBICHWE O IAWCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUITMHAMMU.

IInapupyeMble pe3yJabTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEpHaa;

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHON pabOTHI;

— TIOJyYeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHA HAYKH W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJMy4YeHHE TOYHOTO NOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAlIoOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TMpU MPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

11.2. Meronuveckue yka3zaHus Uil OOYYAIOUIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE 00YJIAFOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAHUs KOJUICKTUBHON M WHIAMBUAYAIbHOU (opM
o0Oy4eHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMU B JIEKIMOHHOM KypCE€ U B BUIE
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.




MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Kone6anus u Bonmubl. Tepmoaunnamuka. Coopuuk 3ama4 //1.M. Koanenko,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. Ilpununko, E.B. Pyrskos, FO.H.
[{apes. CITOI'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Kormukos, W.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIL2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / V.M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pyrekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

11.3. Meronuueckue ykazaHus JUIs OOYYaIOIIMXCSl IO BBITOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozxe BbImonHEHHS 1a0OpaTOPHBIX paboT oOOy4yaromMHCs [OJDKeH YIIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJIETh COBPEMEHHOM METOIUKONW M TEXHUKOU
IKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyJaromerocs.
BrimonHenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTANIbHO-IPAKTUYECKOM, pacuyeTHO-
AQHAJUTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pelIeHre CIEIYIONUX OCHOBHBIX 337a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCHUIUIUHBL

— 3aKpeIuleHHe, pa3BUTHE M JleTalu3alusl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JCKIHSIX;

—  TIOJIyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJIHUTH ONpelesieHHoe 4Hciio jadopaTopHbix pabot. Ha
KaX/1yIo J1a0opaTopHyio paboTy IUITAHUPYEeTCs HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauyane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTCs B ClIeMaIbHOM KypHalle; TaM HY)KHO 0053aTeNIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JIOMyCcKa, MOJyYeHHOTO 1Ociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TIOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;

— Kak CJICAYCT MPOBOAUTH SKCIICPHUMCHT.



[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHaie.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYyIEHTaMU BMecTe He aomyckaercs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKHM IocoOueM; (amuuivisi, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMuIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIEJICHUs, KJIACC TOYHOCTU W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIE; PE3yJIbTaThl
U3MEpEHUIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KaNMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHUCHIBAHNE UX B
KOHIIE 3aHSTHUS HAUYHUCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENLHO NAETCs Ha TIOJIUCH MPENOIaBaTEIIO.
be3 3T0il moAnMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCH CTyIeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoiaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBHINOIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00bIe BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M IO MOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTelb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE clenyromiei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOl paboTe

OTueT OMKEH COAEPIKATh CIEAYIOIINE Pa3IeIIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OpPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
NEePEenncaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBLHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUYECKUX XapaKTEPUCTHK, IEPEHECEHHOMN U3 MPOTOKOJIa U3MEPEHHUH.

3. PaGouwue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS HCCenyeMblX BeauduH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIEZlyeT ONpEAeNTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WK u3BecTHO. Bece nmpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yabTaTOB U3MEPEHHI B ATOM pas3zielie TOKE He MPUBOISATCA.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO NPEICTaBIATH B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3S1 OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 00 3ToM
noiaeTr peubr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
NPUBEJICHBI B 3TOM pa3Jiele.

5. Ilpumepsl BBIUUCICHUM.




B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJTHOTO TpHUMeEpa MO KaXaou (popmyse. DTOT pazaen HyKEeH IJs TOro, YTOOBI MPEro1aBaTelio
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pasmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK/10M U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN JIJ1s1 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME€ M H3JIOKUTh MaTepHuall Mo
BO3MOKHOCTH IIPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
MIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN ceTKu. MI3MepeHHbIe Ha OMbITE€ 3HAUEHUS MOMUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAlIbHBbIE TOYKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OkxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B »TOM pasgene ordyera HYXHO NOJABECTH HUTOr MpojesnaHHOW pabotel. Cruemyer
HaIlMCaTh, KAKWE MOJIY4€HbI BEJIMYMHBI, U C KAKUMHU ITOIPEIIHOCTMHU.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
3TU Ppe3yJbTaTbhl U UX IOIPEIIHOCTH, ClelaTh 3aKJIIOUECHHE, KaKOW METOJ Jydlle, TOYHEe,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OIBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUEe 00
UX COBMAJCHUH WJIM HECOBIAJCHUMU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M AAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJCHUN WIIH HECOBIAICHUU.

B cnydae, xorma Mexay CpaBHMBAa€MbIMM BEJIMYMHAMHM HMMEIOTCS HEIOIYCTUMBIE
pPacXoXKJICHHUs, 9TO HYKHO 00s3aTeThHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOI'O HECOBIAICHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO TaThb OOOCHOBAHHBIM OTBET HAa IMOCTABICHHBIN
BOIIPOC.

BriBos 0MKEH COOTBETCTBOBATH 11€JIM PaOOTHI.

TpebGoBanus k opopmiIeHHIO OTYETa 0 JabOPaTOPHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JHucTax ¢opmara A4. 3anucu
Ha JINCTaX BEIYTCS TOJBKO, C OAHOM cTOpoHbI. 1o Kpasm nucTa goKHA OBITh OCTaBJIEHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMoOJIe HYKHO JIMIIb IIOCTAaBUTh HOMEp CTpPaHMIIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.




Otuer cnenyer nucath oT pyku. Ecnu Bel ucnonb3yere yyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTOpble BBl MOACMOTpeNnn y KOro-To, a He BBIBEJIH CaMHU.
Jlyumie cnpocuts npenoaaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBWIbHO JU y Bac
HOJTyYUJIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha IpPUHTEpeE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caite 'Y Alla.

Metoauueckie yKazaHUs MO BBIMOJHEHHIO JTA0OPATOPHBIX pabOT MPHUBEACHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//M.N. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JL.Ilnexortkunua, /I.E.

[Torapes, B.K. [Ipununko, FO.H. Lapes, b.®. Hludppun. CIIOI'YAIL, 2014. 132 c.

2. DnektpuuecTtBO M MarHetusM. JlaGoparopusiii nmpaktukym // A.B. Kombsutemos, E.H.
Kornukos, H.II. JlaBpoBckas, FO.A. HoBukoBa, B.K. [lpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBas  onrtumka. JlabGopatopueiii  mpaktukym  //E.H.  Kotmuxos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, FO.A. HoBukoBa, A.H. Tporun. CITI6I'YAIL 2013. 68 c.

4. BonHoBasg ontuka. YueOHo-meTognueckoe mocooue / E.H. Kotnukos, FO.A. HoBukosa,
I".B. Tepemenko. CIIGI'VAIL 2019. 118 c.

5. KgantoBas ¢wusuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropos, 1.U.
Kosanenko, A.B. KonbsuibnioB, E.H. Kornukos, W.II. Kpekrynosa, H.II. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. I{apes, b.O.
Mudpun. CIT6I'Y AT, 2021.90 c.

11.4. Meronuueckue yka3aHus I 00yJaromuxcs M0 MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHI.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, o0ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, IBJISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
0 3204HON (hopMe 0O0ydeHus).

11.5. Meronuueckue yka3aHus I OOYYaIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMUS XOIa OCBOCHMS
JUCUMIUTMHBL. TeKyIIMi KOHTPOJIb OCYIIECTBIISIETCS O KaJleHAApHOMY y4eOHOMY Tpaduky.
CpoKH KOHTPOJIBHBIX MEPONPHITUN M CPOKM MOJBEAECHUS UTOIOB OTOOpaXkaroTcsi B paboumx
yueOHbIX TMaHax Ha cemectp. OOyuarommuiicss JOMHKEH BBIIOJHUTH BCE KOHTPOJIbHBIC



MEPOTPHUATHSI, IPETYCMOTPEHHBIEC HAa TaHHBINA CEMECTp, MOCIJIE YETO MPEernoiaBaTesb MPOCTABISIET
OaJuIbHBIE OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO Pe3y/IbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U o0ydarouerocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLIEHKH, YCTAHOBJICHHO! IpenojaBaTeieM o JaHHOMY MEPOIIPHSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUM 0€3 yBaKUTENbHOW IPUYUHBI, OTKa3a, OOyYarollerocss OT OTBETOB HA 3aHATHUSAX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHHUS] KOHTPOJIbHBIX, J1A00OPATOPHBIX U MPAKTUYECKUX pabOT MOKET OCYIIECTBIATHCS HA
UH/IUBUYQJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TeKylero KOHTPOJIS YCHEBAEMOCTH OOYyJaroIUXCs CIIy’KaT OCHOBOM AJis
NPOMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOIMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTHUPOBAaHUE B CUCTeMe AucTaHIMOHHOrO oOyuyeHus ['YAII Ims.guap.ru He HHMXKE OIICHKH
«yZIOBJIETBOPUTENBHO». B ciydyae HEBBIOJHEHUS BBIIIEU3I0KEHHOIO CTYAEHT, IIPU YCHEITHOM
NPOXOXKJICHUN MPOMEKYTOUHOW aTTeCTAIllMM, HE MOXKET IMOJYYHTh aTTECTAI[MOHHYIO OIICHKY
BBIIIE «YJOBJIETBOPUTEIBHOM.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTECTALUH.

IIpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCS aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluy SIBJIAETCS YCIEIIHOE POX0XKICHUE 00y4aroIIMCs
TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00y4arommerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PEIICHHI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBEI.



OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JMCIUIUINHE SIBISIOTCS KOHCHEKT JIGKIMH W TepedeHb peKoMeHayeMol nureparypsl. [lpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
9qTOOBI TIepe] MEpBBIM THEM Hadajda CECCHMM OBbUIM CHAHBI M 3alUIIeHBl BCE JIAOOpaTOpHBIC
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HEO0OXOAMMO MpOMTH aTTecTanuio. IIpy MOATrOTOBKE K CECCHM CIeIyeT BeCh 00beM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)KIbII ICHb BBIITOJHEHUS PaOOTHI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




