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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMy OakajaBpuaTa [0 HalpaBJICHUIO MOATOTOBKM/ crenuansHocTH  27.03.03
«CHucTeMHBIN aHaIM3 U yIpaBlieHuEe» HampaBieHHOCTH «Teopuss U MaTeMaTHUYeCKUE METOIbI
CHUCTEMHOT'0 aHAIM3a U YIPABJICHHUS B TEXHUYECKUX, SKOHOMHUUECKHUX U COLUATBHBIX CHCTEMAaX).
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

OIIK-1 «Criocoben aHanmu3upoBaTh 3aa49u MpodhecCuOHaTBHOM JASSITEIIPHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBCHHBIX HAYK M MATEMATUKI

OIIK-3 «CmocoOeH ucroyib30BaTh (yHAAMEHTAIbHBIC 3HAHUS I PEIICHUs] 0a30BBIX
3aa4  YOpaBJIGHUS B TEXHUYECKHX CHUCTEMax C I[eNbl0  COBEPIICHCTBOBAHUS B
npohecCHOHATTEHOM NeSTENIbHOCTH

OIIK-9 «CrocobeH OCymIecTBIATh IMOCTAHOBKY M BBINOJIHATH 3KCIEPUMEHTHI I10
MIPOBEPKE KOPPEKTHOCTH W 3P(HEKTUBHOCTH HAYYHO OOOCHOBAHHBIX PEIICHWH B 00JIaCTH
CHUCTEMHOT'O aHAJIN3a aBTOMATHYECKOTO YIIPABICHUS

Copep:xaHue IUCUUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
yueOHOro mpoliecca: JISKIUH, MPaAKTHIECKHIE 3aHATHS, JIA0opaTOpHBIC pabOThI, CAMOCTOSTEIIbHAS
pabora.

[TporpaMMo#i NUCHUTIIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, POMEXYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHhIX eauHUI], 468
YacoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [epeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon n Kon n HaumeHnoBaHre HHIUKATOpa
HAaUMEHOBaHUE
KOMTIETEHITHH JOCTHXKEHHS KOMITETCHITUU
KOMIIETEHITHH
OIIK-1.3.1 3HaeT OCHOBHBIE MOJIOKEHUS
OIIK-1 Cnocoben ’
3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK U
aHAIU3UPOBATH
sanaun MaTeMaTUKU
., | OIIK-1.Y.1 ymeer npuMeHATH 6a30BbIC
npodeccuoHaIbHON
€CTECTBEHHOHAYYHbIE U MaTeMaTUYECKHe
Ob6menpodeccnoHanbHbBIE | N1eATEIPHOCTH Ha
. | 3HAHUS AN pelIeHus 3a1a4
KOMIIETEHIINH OCHOBE TOJIO’KEHUH, .
npodeccnoHalbHOM 1eATeNbHOCTH
3aKOHOB U METOJIOB B
o61aCTIH OIIK-1.B.1 Bnageet HaBbIKaMU PEIICHUS
npodeccuoHaNbHBIX 33]]a4 Ha OCHOBE
€CTECTBEHHBIX HAYK
0a30BBIX €CTECTBEHHOHAYYHBIX U
U MaTeMaTUKH >
MaTeMaTHYeCKUX 3HAHUHN
OIIK-3 Cnocoben OIIK-3.3.1 3HaeT METOOUKHU NOTyYEHUS
HCII0JIb30BaTh MaTeMaTHYECKUX MOJIEeH peabHbIX
dbyHaaMeHTaNbHbIC TEXHUYECKHX 00BEKTOB
3HaHug a4 pemenust | OIMK-3.Y.1 ymeer npumeHATh
0a30BbIX 3a7a4 ¢byHaaMeHTabHbIe 3HAaHHUS 0a30BBIX HAYK
Ob6menpodeccnoHanbHble | yIpaBlIeHUS B JUIS IPUMEHEHHUS B 3a/1a4ax
KOMTIETEHITHH TEXHHUUYECKUX podecCHOHALHON IEATEIBHOCTH C LETbI0
CUCTEMaXx C LIEJIbI0 COBEpPIIICHCTBOBAHUS
coepuienctBoBanusi | OIIK-3.B.1 Bianeer HaBbIkaMu
B npUMeHeHUs (pyHIaMeHTaIbHBIX 3HAHUI B
npodecCHOHANBHOW | paMKax 0a30BbIX 3a/1a4 YIPABICHUS B
JESITEIIbHOCTH TEXHHUUYECKHUX CHCTEMax
OIIK-9 Cnocoben
OCYIIECTBIISATH
MOCTAaHOBKY H
BBITIOJIHSATh
IKCIIEPUMEHTHI 110
Ob61enpodeccnoHanbHbIe . OBep o OIIK-9.B.1 Bnaneer HaBbIKaMH NPOBEICHUS
KOMTIETEHITHH POBEp YHCIIEHHOTO U HATYPHOTO YKCIIEPUMEHTA
KOPPEKTHOCTH U
s dexTuBHOCTH
HAy4YHO
000CHOBAaHHBIX
penieHuii B 006JacTH




CUCTEMHOI'0 aHaJIn3a
ABTOMATUYECKOTO
yIpaBIeHUS

2. Mecro aucuumuinabl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOLUINX JUCLIMILINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHdeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKA.

3HaHMA, TOJY4YEHHBIE NPU M3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIOJIBb3YIOTCSI IPU U3YUYEHUU APYTUX JUCLUILINH!

— «MarepuanoBeneHue»;

— «ONEKTPOHUKAY;

— «DIIEKTPOTEXHUKAY.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yaeOHo# paboThI Bcero Np(_) }1] Ned 593
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3auamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(gac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnas paboma, Bcero (4ac) 129 58 31 40
Buo npomesxxcymounoii ammecmayuu: 3a4er, JK3.,
mudd. 3auer, sx3ameH (3auer, dudd. 3au, | DOx3., JK3. JK3. OK3.
DK3.**) OK3.

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknnu 113 JIP KII CPC
(gac) (C3) (gac) (u1ac) (gac)

PaSIICJIBI, TEMbI JUCLIHUITIINHBI

Cemectp 1

Pa3nen 1. Mexanuka 11 8 7 20

Pasgen 2. Kosebanus 1 BOJIHEI 11 6 7 19




Paznen 3. MonekynsapHas ¢puzuka 12 3 3 19
Htoro 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
Uroro B cemectpe: 34 17 17 31

Cemectp 3
Pa3nen 7. KBanToBasg onTtuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usnka atoMHOTO sigpa 12 3 7 13
Uroro B cemectpe: 34 17 17 40
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS  OMNpPENENCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETLHOCTHIO.

4.2. ConepxxkaHue pa3ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1. MexaHuka.

Kunematnka nABWKEHHS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocth u  yckopenue. HopmanbHoe u
KacaTeiapHOe ycKopeHus. [locTynmaTenbHOe M BpamiaTeabHOE
nBwxeHne. OcCHOBHasi 3ajadya KUHEMATHUKW MaTepUaIbHOMN
Toukd. CBSI3b JIMHEWHBIX W  YIVIOBBIX BEJIWYUMH TpHU
BpallaTeIbHOM JIBH)KEHHH.

Nuepumanbupie  cuctembl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OCcHOBHAY 3agada
JWHAMUKU MaTepralbHOM TOYKU. HemHepuuaibHbIE CHUCTEMBI
otrcuera. Cuibl HHEPUUU. 3aKOH COXpaHEHHs uMmyibca. LleHTp
Macc H ero ABmwxkeHue. Cucrema neHTpa Macc.

Mexannueckass paboTta W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYThIE CUCTeMBI. [loTeHIIManbHast SHEeprus
cucteMbl. CBsi3b MEXAy NOTEHIMAIBHOW SHEPrueid M IMOoJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT CUJibl U MOMEHT HUMITYJbCa. YpPaBHEHHUE MOMEHTOB.
3aKOH COXpaHEHHUsST MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JIBDKEHUS ~ TBEPJAOTrO  TeJa. Kunernueckass  sHeprus




BpalIarOUIerocs TBEpAOro Tea.
ITocTtynatel CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.
JlopenoBo COKpaIllCHHE JUTAHEI CTEPHKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENSITUBUCTCKON JTUHAMUKH. Kunernueckas SHEPrus
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXly SHEPTUEl U UMIYJIbCOM YaCTHILIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUU MasSTHUK, (PU3NUECKU MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpoIecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uIny.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckne CcoOCTOAHMS W mporecchl. [loHsTue
dbyHKIMM coctostHMs. BHyTpennsisi dHeprus. KomudectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HayaJlo TepMOJMHAMUKHU. TeMriepaTypa U BHYTPEHHSISI SHEPTUs
KaK (YHKIHS COCTOSHUA. TermioeMKocTh. DHTponusi. BTopoe u
TpeTbe Haudaina TepMoAauHaMuKkU. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHUE aaualaThl, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOpPOCTH TEIUIOBOTO  JBUXKEHUS
Mosiekyn. CpenHss KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUICANbHBIX  Ta3o0B.
Pacnpenenenune bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuyueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsjna.
B3aumoneicTBue IIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mosne.  HanpsskeHHOCTh
NIEKTPOCTATUYECKOTr0  moiid.  [IpuHIMO  CynepHo3uIMH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
noyiss. Teopema O UMPKYJISIUMUA BEKTOPAa HAIMPSKEHHOCTH.
[ToTeHnManbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HamnpsbkeHHOCTs W TOTEHLMAN  3IEKTPOCTATUYECKOrO  IOJIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca miist 3IeKTpOCTaTUYECKOTO
MOJIsSI B BAaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
[Monspuzanus qudnekTpukoB. CBOOOIHBIC U CBS3aHHBIC 3apPSIbI.
Jwusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIICHUE  (MHOAYKIIHS).
Teopema ['aycca st 3JIEKTPUYECKOTO TOJSI B JTUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DJIEKTPOEMKOCT. Konpnencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsiiOB. DHEPrUsl 3apsyKEHHOTO IPOBOJHHUKA.




OO6beMHas I0THOCTh SHEPTUH 3JIEKTPUUECKOTO MOJIS.
DNEeKTpUUECKUH TOK. DIEKTPOABMKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W AuddepeHnamIbHON

dopmax.

Pa3nen 5. Marnerusm.
3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topouza.
®opmyna Jlopenna. Cuna Ammepa.
MaruautHoe nosie B BeuecTBe. HamaramueHHoCTh. MaraurtHast
BOCITPUUMYHUBOCTb. MarnuTHas IIPOHHUIIAEMOCTb.
HanpsioxkeHHocTh MarHuTHOTO T1OJIA. JlnamarneTuku,
napaMarHeTHKu, QeppoMarHeTHku. TeopemMa O HHUPKYIALUN
BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TMOJIS.
3akon @Papanes. IIpasuwio Jlenna. Camounaykinusa. B3anmnas
WHYKIHUA.
OO0beMHas TJIOTHOCTh JHEPrMM MarHUTHoro mnoussd. Cucrema
ypaBHeHu Makcseiuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6. Omnruka.
[Inockue MOHOXpOMATUYECKHUE AJIEKTPOMATHUTHBIE BOJIHBIL.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loiinTHHra. 3aKkoHBI MNPEJIOMJIEHMS U OTPaKEHHUs CBETA.
AOCONIOTHBIN MOKa3aTesb TPEIOMIICHUS.
WnTepdepenus. Meronsl HaOI0AeHUSI HHTEP(PEPEHIINU CBETA.
Hudpakmus ceera. [Ipunnun [Moiirenca-Openens. ducnepcus
ceera. Judpakmmonnas pemrerka. [lomspuzanus cBeta. 3akoH
Mamntoca.

Pazgen 7. KpaHTOBaf onTHKA.
TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsbI
U3Ty4eHUus: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna [lmanka.
KganroBas ontuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3nen 8. KBanroBass MexaHHKA.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®da3zoBasg W rpynmnoBas CKOPOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[Ipunnunn ~ HeompeneneHHoctn  [eizenOepra.  BomHoBas
¢yHKIMSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3HYECKUX
BEIMYMH. BpeMeHHOe W CTalMOHAapHOE  ypaBHEHHUE
[IIpenuHrepa, KBaHTOBbIE COCTOSHUA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAme. KBanTtoBbli ocummiatop. Hynesas
9Heprus, HyiJeBble KosieOaHus. IIpoxoxkaeHue dacTHIBl depe3
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJla B KBAHTOBOM MeXxaHWKe. KBaHTOBbIE 4HCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
2J1eKTpoHa B arome. OpOUTanbHOE THPOMAarHUTHOE OTHOILIECHUE.
Oneir Ilrepna u I'epnaxa. Cnue anektpoHa. IlpunHnumn
TOKJAECTBEHHOCTH MHUKpodacTul. @DepMUOHBl U  OO30HBI.
Cummerpust BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun  [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
anneMeHToB JI.M1. MeneneeBa. DHEPreTHUECKHl CIEKTP aTOMOB




u MoJieKyJl. [Ipupoaa XuMU4YeCcKoi CBA3M.

Pa3nen 9.

®Du3uKa AaTOMHOI0 AApAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBs3M sapa. SmepHbie
cuiabl. Mojenu  atroMHOro  sifjpa:  KamejlbHash  MOJENb,
o0OosioueyHasi MozeNlb. Buabl pagvoOaKTUBHOIO H3IYYECHHUS.
3aKoH paauMoaKTUBHOTrO pacmajna. Anbda-pacnaz. bera-pacnan.
IM'amMma-u3znydenne. HacTHIbl 1 aHTUYACTHUIIBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SInepHble peakTophbI.
DyHIaMEHTAIbHBIE B3aHUMOJICUCTBUS.
a1eMeHTapHbIX yactul. KBapku.

Knaccudukanus

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPHUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

W3 Hux No
Ne | Temsbl mpakTHYECKHUX PopmbI TpynoeMKoCTb, |IPaKTUYECKOU |pa3aeiia
/11 3aHATHAN TIPAKTHHUCCKAX (qac) MOJATOTOBKH, | JUCIIUIT
SAHATHH (dac) JINHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHAMHUKa
MaTepUaIbHON TOYKU
2 Kunematuka u Pemrenue 3agau 3 1
JUHAMHUKa
a0COFOTHO TBEPIIOTO
Tena
3 CneunanbHasi TeOpUs Pemrenue 3agau 3 1
OTHOCHUTEIBHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU!
5 XapakTepUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHMHETHUYECKasi TEOpUs
Cemectp 2
7 HanpspokeHHOCTD U Pemenue 3anau 3 4
MMOTCHIINAT
AIEKTPOCTATUYECKOTO
TOJISt
8 JIBrxeHue Pemenue 3amau 2 4
3apsKEHHBIX YacTHIL B
AJIEKTPOCTATUYECKOM
rnoJje
9 JusnexkTpuku B Pemtenue 3agau 2 4
AJIEKTPUYECKOM IOJIE.
Konnencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
3JIEKTPUYECKOT0 TOKA
11 WHaykuus Pemenue 3anay 3 5




MAar"duTHOTI'O I1O0JIA.
CuJipl B MATHUTHBIX
IOJIAX

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNutepdepenmus.

Hudpaxius.
[Tonsipuzanus

Pemrenue 3agau

Cemectp 3

14

TernoBoe n3nyyeHue.
Dotordp ekt

Pemrenue 3agau

15

Dddexr KomnrTona.
CBoiicTBa (hOTOHOB

Pemrenue 3agau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIIeHHE
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoHbl
ne bporins

Pemenue 3amau

18

YpaBHeHUE
[Ipenunrepa.
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

S nepHeie peakunun

Pemenue 3amau

Bcero

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJ0EMKOCTh

Ne
/11

HaunmenoBanue mabopaTopHbIx paboT

TpynoeMKoCTb,
(qac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 1

MasaTtauk MakcBeiia

HaxioHHEBIN MasiTHUK

CTOJIKHOBEHME IIapOB

MarteMaTnueckuii 1 00OPOTHBIN MasITHUKA

DN W N —

Omnpenenenne CKOPOCTH 3ByKa B BO3IyXe

W W W k|~

W= || —

Cemectp 2

OnpeneneHne 3JIeKTPOEMKOCTH

KOHJCHCAaTopa

HccnenoBanue penakcalimOHHBIX KOJIeOaHMA

Omnpenenenne ropu30HTAIBLHOM
COCTABJIAIOLIEH HAIIPSKEHHOCTH




MarHUTHOTO TOJIS 3eMJIH
9 Ornpenenenne yAaeabHOTO 3apsiaa 3JIEeKTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUCHUS 4 7
12 | Buemmnuit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue HEPTHH 0 — YACTHII 10 3 9
npo0ery B BO3ayxe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronuxcs
Bunpl camocTosITenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl 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
N3ydeHne TeopeTUIecKoro Marepuana 43 20 11 12
nucuuriuael (TO)
[TonroroBka K TE€KyIIeMy KOHTPOJIIO 43 19 10 14
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 10 14
arrectauuu (ITA)
Bcero: 129 58 31 40

Ta6ymmia 8— [lepeueHs meYaTHBIX U DJIEKTPOHHBIX YYCOHBIX U3aHUN

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHOM PabOThI 00YUaAOMIUXCS TTO TUCIUTIUIHHE (MOIYJTIO)

Y4eOHO-MEeTOAMYECKNE MaTepHallbl JJIsi CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.

Komiuectso
SK3EMILTSIPOB B
UIL{LIIJH;gg cc bubnmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
IK3EMILTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:




Axanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHHI : yueOHoe nocobue / U. E. Mponos. -
15-e u3a. - Mockaa : Jlaboparopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. Uponos. - 12-e uza. - Mockaa :
JlabGopartopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Upomnos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocobue ais By3oB / Y. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe

product/1094750 nocobue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyisi By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u 1o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « M HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmaoHHo-
TEJIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaIa «Y ClieXu
¢usnueckux Hayky, OU3NYeCKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akageMun HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BEpCHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE
https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH

I'VAII




8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedyeHpb UCTIONB3YyEMOT0 IPOTPpaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OecIieueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITIOIb3yEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE
[lepeyens WMCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [T  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS JIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
mabopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
IPYIIIOBBIX U UHIUBUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHOU
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT PUOOPOB s (PU3HUECKUX
n3MepeHuil (3EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUH 196135, r. CaHkT-
CEMHHAPCKOT'0 THUIAa, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U IerepOypr, yi.
WHMBHUIYAJIbHBIX KOHCYJILTAIMMI, TEKYIIETO KOHTPOJIS 1 lacremno, a. 15,
MIPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;




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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAI[UM, TEKYIIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayauTOpun; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anektpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius maockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jis1 JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble pPabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BojH, 4./[udpaknronnas pemieTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusiii ctena UT3-OM-II-I10

(000 «IIpotdhobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
ayautopus Ne32-06

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOU aTTECTALIUHU.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mockga); nabopatopasie crensl M-AUT-110,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-05.




YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YuebHasg ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbII0N ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
o0opynoBaHue.

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

10. OueHouHble cpeACcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTTecTraiuu [TepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONpoOCOB K SK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronMMHCs TPUMEHseTCsl S-0ajuipHas IIKajga OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B TeueHne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mIKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  NpaBUIa
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI chOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEIILHO U TPAMOTHO €T0 M3JIaraer,

— ONMHUpasiCh Ha 3HAHUS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIICIMATM3UPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracrt €ro, OHI/IpaSICB Ha 3HaAHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

<«XOPOLLIO
«GAuTEHO




O;[_eéz(;i zgﬁifn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhI;
— JIOMYCKaeT HECYIIECTBEHHBIC OMUOKN M HETOYHOCTH;
(YHOBICTBOPUTEIBHOY | _ ponpirpiBaer 3aTpyAHEHUSI B TMPAKTUYECKOM NPUMEHEHUU 3HAHUU
(GAITCHO» HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUIA;
— YaCTHYHO BJIAJCET CUCTEMOU CeLMAIM3UPOBAHHBIX OHITHH.
— oOyyaromuiicss He YCBOWJI 3HAYUTENIBHONH 4YacTH MPOrPaMMHOTO
MaTepuana;
(EEYIONICTBODHTRIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIHUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCHIBITHIBAECT TPYAHOCTU B MIPAKTUUECKOM MPUMEHEHUH 3HAHUK;
— HEe MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OPMYIUPYET BBIBOJOB M 000OIIEHHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne i/m [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. OIlK-1.3.1

2 JlaiiTe onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLIUAIBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMYMHY MOJTHOTO YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHuuax usmepsierca B cucreme CU yrmoBas OIK-3.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. OIIK-1.3.1
[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OIK-1.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTtepuaiabHoi Touku U ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OMK:A3.Y 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPAMOJIMHEUHOTO IBWKEHHUS Tejla IO

3 U3BECTHOMY 3aKOHY ABIKeHus x(f) = 10 + 2%*¢ + 0,5%7 (m). Kakoit OIK-1.V 1
NyTh MPOHAET TeNo 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OTK-3.3.1
TpeTbeM 3aKoHe HproTOHA. o

1 OObsicHUTE, KaK, COTJaCHO BTOPOMY 3akoHY HbBIOTOHA, 3aBUCHT OIMK-33.1
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3.V.1
Hsrorona.

KameHb 1€XKUT Ha THE COCY/a, MOJHOCThIO MOTPYKEHHBIN B Boay. Kak

13 M3MEHUTCS CHUja JaBJIEHMs KaMHA Ha OHO, eciau cBepxy Hamuth | OIIK-3.B.1
KepocuH (KepOCHH He cmemmBaeTcs ¢ Bozaoiu)? OOocHyiiTe CBOMH




OTBET.

HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy

14 OIIK-1.3.1
TPACKTOPHUH IUIAHET.
OueHuTe 3aBUCUMOCTH CHJIbI BCEMHPHOIO TATOTEHUSI OT MaccChl
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,

15 KaK M3MEHHMTCS CHja B3aUMHOIO TATNOTEHMs IBYX Teil, ecin Mmaccy | OIIK-9.B.1
OJIHOTO W3 TE€J YBEJIHWYWTh BJABOE, a4 PACCTOSHUE MEXKIY TEIaMH —
YMEHBIIUTH B JIBa pa3a.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKO BEITMYHUHBI. OIIK-1.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH OIMK-13.1
COXPAHEHHs UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelIWYrHa Ha3biBaeTcsi MOMeHTOM cuitbl. | OINIK-3.3.1
CpaBHHTE 3alIUCH OCHOBHOTO 3aKOHA AMHAMUKHU JIJIsl TOCTYMATEIbHOTO

19 W BpamarenbHoro apwxeHus. Haitgute B3amMmocBszum mexay stumu | OINK-3.V.1
3aKOHAMU.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BEITUYNHBI. OIIK-1.3.1

22 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3nuvecKas BeINYHHA. OIIK-1.3.1

23 OO0ObsicHUTe, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa TMPU BPAIICHUU IO OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITK TEJNO Maccoi m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-1.Y 1
ObocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl pEIICHUs o
3a/1a4n.

25 OOBbsicHUTE, B Y€M COCTOMT pPa3IMYUe MEXKIY KOHCEPBATUBHBIMHU H OIK-3.V 1
HEKOHCEPBATHBHBIMY CHJIAMHU.
Kakoit kopalip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH

26 HEHArpY)KEHHBI — 1pu oamHakoBoil momuoctn asurarens? | OIIK-3.B.1
OO6ocHyiiTe CBOIl OTBET.

27 Jlaiite onpeneneHne NOTeHIMaNbHOU dHeprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1

78 OO0mbscHuTeE, KaK pa6(3Ta KOHCEPBATUBHOM CHJIBI CBs3aHa C OIK-13.1
MOTEHIMAJIbHOMN SHEPrUeH.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIK-3.3.1
[IpuBeauTe MpUMeEp BBHIMOJHEHUS 3aKOHA COXPAHEHUS SHEPTUH. o
Jan ToHkui ctepkeHbp Maccol m = 120 r u gmuHou [/ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OMK-1.V 1
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.
[Tokaxxute Ha mpuMepe TOHKOro cTepkHs JuIMHON 20 cMm u maccoit 30

31 r, Kak npuMmenserca Teopema llltelinepa nmg pacdera MOMEHTa OIK-1.V 1
MHEPLMU TEJ IIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH M3 €ro KOHIOB.

37 HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA OIMK-3.3.1
aOCOJIIOTHO TBEPIOTO TEIa. -
Kak BbluncnsieTcss KUHETHYECKass SHEprusi BpalleHHs aOCOIIOTHO

33 tBepaoro tena? CpaBHuTe ¢ Gopmynoil mis kunetnueckoir sHepruu | OIIK-3.V.1
IIOCTYIATEJIBHOIO IBUKECHHUS.
ChopmynupyiiTe  nBa  moOcCTylaTa TEOPUU  OTHOCUTEIBHOCTH

34 o . OIIK-1.3.1
OWHIITENHA.

35 CnpaBennuBa i B crnenuaigbHoM Teopuu otHocutenbHoctu (CTO) OIK-3.Y 1

KIaccudeckasi (popMyna sl KHHETHUecKoil sHepruu E = m*V?/2?




Ecim HeT, TO Kak pacCUuThIBaeTCS KHHETHYECKAas DSHEPrHs Teja
coriacao CTO?

Onpenenure, Kak M3MEHHUTCS NEpUOA KoleOaHU MPYKUHHOTO

36 MasiTHUKAa IpU YBEJIMYEHMM €ro macchl B 2 pa3a, a xectkoctu | OIIK-1.Y.1
MPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
CnenaiiTe BBIBOA IO BONPOCY: Kak OyIeT HU3MEHSITHhCS XOI
MAasATHUKOBBIX YacOB MpPH HACTYIUICHUM JIETHUX KapKuUX JHEH Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMH AHSIMH, €CJiM 4achl ycraHoBieHsl | OITK-1.B.1
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOJIHEL. OIIK-1.3.1

40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUHBIMU OIK-1.Y 1
MEXaHUYECKUMH BOJIHAMHU.

41 3anumuTe ypaBHEeHUe Oeryieil BOJIHBI. OIIK-1.3.1

42 HazoBute, ueMy paBHa cpenHssi 00beMHas TIIOTHOCT SHeprun BoaHbl. | OIIK-1.3.1
Hcrounuk 3Byka U MPpUEMHUK ABUKYTCS APYT OTHOCUTEIBHO JApyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie

43 paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEAEIHTE OIK-3.Y 1
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.

HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirenca. OIIK-1.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. OIIK-3.3.1

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCsA crosyer BonHOW. IIpuBenure OIK-3.Y 1
IpUMep CTOSYEH BOJHBI.

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBACTCS OIMK-13.1
TEPMOJMHAMHUYECKAsl CHCTEMA.

Ha onHy wamry BecoB MocTaBWIM ONIOAIE C Topsidei BOJOHM, a Ha

48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs nu ¢ Tedennem | OIIK-3.B.1
BpeMeHH 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimmnTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 VYKaXuTe KOJIWYECTBO CTEIECHEH CBOOOABI y JKECTKOW JIBYXaTOMHOM OINK-13.1
MoJieKyJibl. C KaKUMU JBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa raza B ©30XOPHOM IPOIIECCEe OIIK-1.3.1

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOIO OITK-9 B.1
WJIM COIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, nHaxopsmmiics mpu noctossHHOM Aasienuu p = 100 klla, uzmenun | OIIK-1.V.1

53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, 1 HallIuTe ee BEINYHHY.

54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu OITK-1.B.1
ero OblcTpoM pacmupeHud. OTBET MOSICHUTE.

55 Ilepeunciure, U3 KAKMX 4YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-3.3.1
OueHuTe CUTYyalMIO: Karuld MacSIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTennbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO IMOBEPXHOCTh BOIBI?

OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. UYto 00KUTraeT KoKy CHUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OAHOM M ToM ke TeMmmeparype? | OIIK-3.B.1

O6ocnyiite Bamr oTser.

Cemectp 2




58 UTo M3y4aeT aIeKTpocTaTuKa’? OIIK-1.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. OIIK-3.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH OIK-1.Y 1
paccTosiHiE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kakyr0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 MoJie MPOTOHA B aToMe BOAOPOJa MpH MOJHOM ob0opote anektpoHa | OITK-3.V.1
BOKDPYT HETO.
Kaxk B3auMHO OpHEHTHUPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B kakux egununax cucrembl CHU MOXHO HM3MeEpATh HAIPSHKEHHOCTD OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxue BeniecTsa Ha3pIBalOT AUAJIEKTPUKAMU? OIIK-3.3.1
66 OObsicHUTE  pa3nIuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU OIK-1.Y 1
JIUJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIaIKax KOHAEHCATOPa, YTOOBI IPU pa3HOCTH MoTeHuuanoB mexnay | OIIK-3.V.1
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakoi €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI TLIOMa6i0 0.2 M2, KOTOpBIE pasnerneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS AJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJJACTMHAMHU, eciau u3 3Tux miuactud | OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OITK-9.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMu. OIIK-3.3.1
73 Kax n3MeHunTCs ConpoTuBIEHUE POBOJIA, €CIIN €r0 JUIMHA YBEIUIUTCS OIK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBIEHUH 3 KOM Ipu OIK-1.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jalite onpeneneHue MarHUTHOW MHYKLIAH. OIIK-3.3.1
76 Kakum 06pa3om omnpezensieTcst HapapiieHHe cuiibl Ammepa? OIIK-3.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-1.3.1
73 Paccunraiite, yeMy paBHa BEJIMYMHA MAarHUTHOIO IOJISI B LIEHTpE OIKA3.V 1
KPYrOBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHMTHYH0 MHIYKIMIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.Y.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETP JJIWHBI U (eppOMarHUTHBINA
7 CepJEYHUK ¢ MpoHuIaeMocTrio | = 100, eciu no HEMY MPOXOAUT TOK
cuoit 2 A.
Paccunraiite TUIOTHOCTH HAMOTKH TOpoWa, HeoOxomumyro, uToOwl | OITK-1.V.1
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno BenmuuuHy 1 mTo.
Onpenenure, Kakod 3apsji HECET dJE€MEHTapHas yacTuua, eciau ona, | OIIK-1.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYyKIuen 0.5
T, ucnsiTeiBaeT aeiictBue cuisl Jlopenna sennuunoi 0.16 nH.
22 OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU OIK-3.B.1

BJICTAIOT IPOTOH U JJIEKTPOH. byNyT M OTIIMYATHCS UX TPACKTOPUH, U




€CJIM J1a, TO KaKhM 00pa3oM? ApPryMEHTUPYHUTE CBOM OTBET.

83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKLINN? OIIK-1.3.1
[Ipoananuzupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE

’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM OMK-1.Y 1
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykunuer 50 mTin. OtBer U
3anuuunre B MB.

85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBaIOTCS eppoMarHeTUKaMu? OIIK-3.3.1

87 UTo0 Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO

88 o . OIIK-1.V.1
100 MI'a ¢ Tokom cwtoit 0.2 A. OTBeT naiite B MJIK.

%9 Hpezmox(mev crocod W3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-3.Y 1
3aKJIFOYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.

90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B DJIEKTPOMArHUTHON BOJIHE BEKTOPHI

91 HanpsHKEHHOCTH  AJIEKTPUYECKOTO TMMOJsA, MarHuTHOM wuHAaykuuu u | OIIK-3.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIIK-1.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuatorcsi ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpenax?

OueHuTe cuUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3aMOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbIi tyan | OITK-1.B.1
ObUTM TMEepPHeHAUKYISIpHBI Opyr npyry? Ecnu npa, omnpenenute
MO0Ka3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

95 Urto Ha3wIBatoT uHTEphEpeHImei ceera? OIIK-1.3.1

96 Onumure, B 4eM pas3iinyue MEKIY T€OMETPUYECKOW U ONTHYECKOU OMK-1.Y 1
Pa3HOCTHIO XOJa CBETOBBIX JIyUEeH.

[Ipennoxkute TeopeTHUecKkoe OOOCHOBAHHWE HAIWYHUS —PaTYKHOU

97 OKpacKM y TOHKHX IUICHOK (pas3luToe Ha MOBEepXHOCTH Boabl Macio, | OIIK-3.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-13.1
HAOJIO/ICHUS] AUCTICPCHHL. "
[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO

99 HaOmonaTh Ha AudpakuuOHHOW pemieTke, ecnu oHa umeeT 500 OIK-1.Y 1
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOUW BOHBI 500 T
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM OIK-3.3.1
HAOJI0/IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[ImockomoApU30BaHHBIA CBET TMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJspU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO OIK-3.V 1
aHanmuzatopa. Bo CKOJIBKO pa3 YMEHBIIUTCS WHTEHCHBHOCTH CBETA B T
YKa3aHHOM ciiydae?

Cemectp 3

102 Yrto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTU HaKaJTWBAHMS

103 JaMIIbl, €CIM YABOWTH ee Temmeparypy? OOocuyiite Bam otseT, | OIIK-1.V.1
onupasich Ha 3akoH Credana-bonpiimana.

104 Pacnonokure crenyronye CHeKTpadbHbIe KIACChl 3BE3J B MOPSAIKE OIK-1.Y 1

BO3paCTaHMs a0COJIIOTHON TEMIIEpaTyphl:




A — Oenble 3Be315I,

G — XxenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOIIOTHO YEPHOTO Tea.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

105

OObsicHUTE TPHUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tela C TOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-3.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-3.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-9.B.1

109

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4EHHUS.

OIIK-3.3.1

110

OO0BsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®oToH ¢ anuHOM BoJMHBI A = 97,04 mM paccesics Ha HEMOJBH)XHOM
anekTpoHe mon yriom 6 = 90°. Ilpennoxwure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuH. PaccunTaiite ero BemuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

Onuiure, 9YTO MPECTaBIAECT COO0M aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeIn?

OIIK-1.3.1

113

ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuMHBI
BOJIHBI U3JyYCHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYiTE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-3.V.1

114

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

115

OObsicHUTE, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-3.3.1

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MoMNaJlaHi B BOpOTa IIMpUHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICIT BOJTHOBON (yHKIIUN?

OIIK-1.3.1

118

B uem oTiamumMe CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-3.3.1

119

CpaBHute JyMHYy BOJIHBI A¢ bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIIIX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-3.V.1

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-3.V.1

121

HocanaﬁTe, CKOJIBKO DJJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3arMojHeHa BHEMIHsS 2p-0005104Ka. ATOM KaKOro BEIIECTBA UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

123

Onenure 1O TOPSAKY BEIMYMHBI BpeMsl KU3HH KBAHTOBOTO
COCTOSIHHS, OJHEPrusi KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsigka AE = 0.1 3B.

OIIK-1.B.1




MukpodacTuia 3anepra B OJHOMEPHOW MOTEHIIMATBHON IME IIUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM

124 yucaoM n = 1. Ilokaxure, Kak onpeneauTh KoopauHaTel Touek, B | OIIK-9.B.1
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOUYACTHIy MaKCHMalbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.
125 Kakum Moxker OBITh CHHH YacTUI[, KOTOPBIC OMHUCHIBAIOTCS OIK-13.1
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.
126 OObsicHUTE, YeM OTIMYACTCS XapaKTep 3alOJHEHUS COCTOSIHHMA OIK-13.1
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.
127 ConocTaBbTe CBOMCTBA CIIOHTAHHOI'O U BBIHY)KJIEHHOTO M3JIy4YEHHUS. OIIK-1.V.1
[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
128 NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH OIK-3.B.1
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.
129 OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME. OIlK-3.3.1
Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
130 OIIK-1.V.1
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUIMHY BOJIHBI, HA KOTOPOW MPOUCXOIUT pabouee n3IyuyeHue.
131 Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIIaCHO OIMK-13.1
KJIacCUYecKor Teopun tertoeMkoctu rononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia OIK-3.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.
133 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHMChIBAIOTCS (YOHOHBI?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrapieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) 1uist 3auera / aud¢. 3ayera Koz
WHNKATOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenp TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOM pabOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE PETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

. Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
Cemectp 1
Kakasg Oyner TpaekTopusi y 4YacTHIbI, JBHXKYIIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYMHE YCKOpEHUEM?
1 OIIK-1.V.1

1) Ilpsmas nuHuA
2) JIunus ¢ neperndbom
3) [Mapaboina




4) OKpYKXHOCTH

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NICCKUX BEITUYUH UMEET
EIMHUITY U3MEPEHUS, COBIAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Umnynbsc

2) Yckopenue

3) Bec

4) YrmoBas CKOPOCTh

OIIK-1.3.1

[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Yemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIINUX MEXAY TEIaMU
3aMKHYTOM MEXaHHUECKOU CUCTEMBI?)

1) 3MeHeHnto 3Heprun CUCTEMBI

2) Hyaro

3) VI3MeHeHHI0 UMITYJIbca CUCTEMBI
4) YcKkopeHHIo LIEHTPa Macc CUCTEMBI

OIIK-3.V.1

Uro mnpou3oiaér mocie aOCOMIOTHO HEYNPYroro yjaapa 4YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU 3Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCOU m, HaBCTpeUyy
YacTHUIIE C MacCoOl m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0y/aeT ABUraThCs BJIEBO

3) YacTuiisl OyayT HOKOUTCS

4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

OIIK-1.B.1

Yto mpom30iileT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOU OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenutcs

2) YBeau4unTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

OIIK-3.B.1

VKaxXuTe BEPHYIO 3alllCh YpPaBHEHHUS [MHAMUKU BpallaTEIbHOTO
JIBHOKCHHS.

HM=J*0
2)e=M/J

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

OIIK-1.3.1

VYkaxxuTe, 4eMy paBeH MOMEHT MHEPLIUU TOHKOTO 00pydya Maccoil m u
paauycar.

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

OIIK-1.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

OIIK-3.3.1




2) CyuiecTBOBaHHE HHEPIHAJBHBIX CHCTEM OTCYETA
3) ®axT cyuiecTBOBaHHUS HEUHEPIHAIBHBIX CUCTEM OTCUETa
4) dakT cylecTBOBaHUS IPUHLIAIIA OTHOCUTENBbHOCTH ["anuiest

Vkaxure, B Kakux equHuiax B cucreme CU nzmepsiercs cuna:

1) kr*m/c
2)H

3) kr¥um?
4) m/c?

OIIK-3.3.1

10

Paccunraiite BeIM4YMHY MOJYJIsI MAKCUMAJIbHOU BEJIMYUHBI YCKOPEHUS
TOYKH, JIBUKCHHE KOTOPOW ONMHUCHIBAETCS ypaBHEHUEM X = 3cos(2f—
m/4) cm

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

OIIK-1.V.1

11

Bri6epure dopmyny, onpenensironiyr0 BeIMUnHy (Ha3oBOM CKOPOCTH
BOJIHBI.

1)v=o0*k
2)v=k*v
3)v=k*A
Hv=0o/k

OIIK-1.3.1

12

Paccumraiite, uyemy paBHa paboTa KOHCEPBATUBHOW CHJIBI IO
3aMKHYTOU TpaekTopuu (mo Toukam 1,2,3 u 1).

1) 3aBuCHT OT yObUIM MOTEHIUAIBHON SHEPTUU

2) IIpomnopuroHanbHa MPUPAMIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa ny.io

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

OIIK-1.3.1

13

Kakas u3 nmepeyucieHHbIXx (PU3NYECKUX BEIIMYUH UMEET Pa3MEPHOCTH
(kr*m)/c*?

1) MoMeHT cuiibl
2) MoMeHT uHepuuu

3) MoMeHT umiryibca
4) Cuna

OIIK-3.3.1

14

Korna tanreHumanpbHOE€ YCKOpPEHHE paBHO HYJIIO, a HOPMaJbHOE
YCKOPEHHUE MOCTOSHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM

3) PaBHOYCKOpEHHBIM MTPSMOJIMHEHHBIM
4) PaBHOMEpPHBIM BpalleHHeM

OIIK-1.3.1

15

Bri6epute mpaBuwibHBIM OTBeT. Kak WM3MEHSETCSs MOIyJb CKOPOCTH
npu HpSIMOJIPIHefIHOM JBMOKCHUHM, €CIM 3aBHCHMOCTH HpOfII[eHHOFO
TEJIOM IYTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15¢ + t°2

1) YObiBaer

OIIK-3.V.1




2) IIpoxonut 4epe3 MUHUMYM
3) Bospacraer
4) OcTtaéTcst MOCTOSTHHBIM

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

1) J=m*P/3
2) I =m*P*/12
3) I =2%m*1*/5
4)J= m*¥

OIIK-1.3.1

17

Kak cootHOCATCS MOMEHTBHI WMHEpUMU AUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

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

OIIK-1.V.1

18

Haiigute oTHOIIEHHE MpoN3BeIeHHBIX padoT (A/A,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBaror
U3 COCTOSIHUS TIOKOSI 1O OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
45

OIIK-3.V.1

19

Kakoil yuéHpIl co3gal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHIITEH
3) Jlopenn

4) bop

OIIK-1.3.1

20

Bribepure ypaBHEeHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

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

OIIK-3.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs 4YacTOTa, ® — YaCTOTA BBIHYKJAIOMICH CHJITBI)?

1) ® >> 0
2) o> o0
3 o= nl
4) 0 << 0

OIIK-3.3.1

22

BeiGepure, kakasg (Qu3uyeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICIICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monspnas macca
2) CxopocThb

OIIK-1.3.1




3) Macca
4) MoMeHT UHEPIHHI

Bribepure, B Kakoi cucTeMe Tell MOJIHBI MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

23 1) 3amkHyTOI OIIK-1.3.1
2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) HezaMkHYTO, I/ie CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA
4) HezamkHyTOM
Vkaxure, paboTa Kakoil W3 NMEPEUMCIICHHBIX CHWJI paBHA HYIIO TIpU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.
24 1) Bsizkoro TpeHus OIIK-1.3.1
2) Cuiibl TpeHUS Ka4eHUSI
3) TaroreHus
4) Cunbl TpeHHUS CKOJIbKEHUS
UeMy paBHa BEeIMUYMHA YCKOPEHHS CBOOOJHOTO MAaJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? BenmuuuHy g
BOIIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.
25 1) 3.94 wm/c? OIIK-1.V.1
2) 9.88 m/c?
3) 2.45 m/c’
4) 19.62 m/c?
[Ipoananusupyiire, KakK U3MEHUTCS EepUoL KoJieOaHui
MaTEMaTHYECKOT0 MAaATHHKA, €CIIN JJIMHY €r0 MOJBECa YBEINYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 pasa?
26 1) YBeanunrtest B 3 pasa OIK-3.Y.1
2) YBenuuurcs B 4 paza
3) YMeHnbmmTCH B 2 pasza
4) YmenbmuTcs B 4 pasza
Uto mpou3oHAET co CpemHeil PHEpPruel MOCTYyNaTEIbHOrO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH Macchl HIEaIbHOTO
rasza n300apu4ecKku yMEeHbIUJICS B 2 paza?
27 OIIK-9.B.1
1) YBenuuutes B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
OneHure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluu: J1Ba
pPa3IUYHBIX HACAIbHBIX ra3a — OJHOATOMHBIM W JIBYXaTOMHBIA —
HaXOZIATCS NPU OAMHAKOBOM TEMIIEpaType M 3aHHMAIOT OJWHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHUECK 10 yMEHbIIEHUs 00beMa B 2
28 | PV OINK-1.B.1

1) 'a3bl HArpeaUCh OAUHAKOBO

2) OnHoaTOMHBIN HAarpeJicst 00Jib1Ie
3) JIByxaTOMHBII Harpescs OobIie

4) T"a3bl BOOOIIIE HE HATPEIUCH

Cemectp 2




YkaxxuTe sIBICHHE, KOTOPOe UMeHYyeTcsl uHTepdepeH et BoaH?

1) OruGanue BOJTHAMU MPENSATCTBUM
2) HanoxkeHne ApPyr Ha Jpyra BOJIH, MAYIIMX OT KOTepPeHTHBIX

29 OIIK-1.3.1
HCTOYHUKOB
3) OTKJIOHEHUE BOJIH oT IIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHHus NPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl MAaJeHUsS CBETOBOTO
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI € Majgarommm yroi 40°.
30 | D25° OIIK-3.B.1
2) 55°
3) 20°
4) 45°
OueHuTe 3IEKTPOEMKOCTh MIIIOCKOT0 BO3YIIHOTO KOHIEHCATOpa, €Cln
paccTosiHie MeXIy ero oOKIaJKaMu yBETUYHUTb B 9 pa3, a obiacTh
MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)?
31 1) YMenbmutes B 4 pa3 OIIK-1.B.1
2) YBenuuurcs B 4 paza
3) YBeamuutcs B 9 pa3
4) YBenuuutcs B 12 pa3
HazoBuTe BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJAT PIEKTPUUECKUM TOK?
32 | ) IlpoBoxuuku OIIK-1.3.1
2) [TonynpoBogHUKH
3) [Inatnna
4) JIn3j1eKTPUKH
Kak HaIlpaBJICHbI CUJIOBBIE JIMHUH HaIPSKEHHOCTH
3JEKTPOCTATHYECKOTO MOJIA, CO3/IaHHOI'O0 TOYEYHBIM OTPUUATEIbHBIM
3apsiaAoM?
33 OIIK-3.3.1
1) 3akpyuuBaroTcs BOKpYT 3apsiia
2) K 3apsany
3) 3akpyuuBaroTCs BOKPYT 3apsiia IO YaCOBOM CTpEJKe
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux emuHunmax B cucreme CH  wu3Mmepsiercs mNOTEHLMAN
3JIEKTPUYECKOTO MOJIs?
34 1) A/m OIIK-3.3.1
2) B/m
3)B
4) A*m
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
35 OoJIbIIIE 3TIEMEHTapHOTO 3apsia’? OIK-13.1

1) Moxet




2) Het, He MOKeT
3) Moer, HO TOJIBKO €CJIH 3apsii OTPULATEIIbHBIN
4) Mo3eT, HO TOJIBKO €CJIM 3apsi MOJI0KUTEIIbHBIN

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) [loTeHLIMaNbHOM JHEPTUM E€AUHUYHOTO IOJOKHUTEIBHOTO 3apsaa
WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps 1y

2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKUTEJIBHOTO 3apsila M3 JAHHOM TOYKH TOJs B
0eCKOHEYHOCTh

3) Cuute, neCTBYIOIIEH Ha 3apsl, TOMEIICHHBIN B JAHHYIO TOUKY MOJIA

4) Kuaetnueckoi SHepru MpoOHOTO TOUYEYHOTO SAMHUYHOTO 3apsiaa B
NAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hanumure popmyny 3akona Oma B nud depenmansHoii popme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-1.3.1

38

O1ieHUTE ONTHYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTyIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKON
cpensl S =4 m. [lokazarens npeiaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m
3) Tm
4)11m

OIIK-9.B.1
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Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIN
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpPsPKCHHOCTD IOJIsA HaIlipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4MBaHUE?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) Ionsapuzanuen

4) MarsuToABHXyIIEH cuIon

OIIK-3.3.1
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Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETAask C MOCTOSIHHOM CKOPOCTBIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>XKHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-3.V.1

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh 3JIEKTPUUECKOTO
noJs?

1) A/m
2) B/m

OIIK-1.3.1




3) Kn
4) Tn

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAOM IMPOBOAHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DneKkTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)107°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

Ortser: 1-B, 2-b, 3-A

OIIK-1.3.1

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXKEHUS (P CBETA.

1)(1>>(p
2)a>o
Jda=9
4Ha<o

OIIK-1.3.1
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[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJIEHUSI CPENbl C AUAIEKTPUUECKON IMPOHULIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO 1L = 17

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

4) 1/16

OIIK-1.V.1
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Jliist 0OBSICHEHUS KaKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

1) KorepentHocTh

2) Iudpakuus

3) Ionspuzanus

4) KopnyckyIsspHO-BOJHOBOM JTyajii3M

OIIK-3.3.1
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[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TQpakInoHHas perieTka coaepkut 200 MTPUXoB Ha MIJUTUMETP.

1) 100 Mxm
2) 500 Mxm
3) 200 Mxm
4) 5 MKM

OIIK-3.V.1
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[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3*1
HI
4) 0

OIIK-1.V.1
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Haiinute npaBWwibHOE€  Ha3BaHWUE JUII  BEKTOPHOM  CHJIOBOMA
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

OIIK-1.3.1




1) IToTenuuan

2) Hanpsi>keHHOCTH
3) Unnykuus

4) 3apsin

49

Onenute, KaKk 3aBUCHUT DIIEKTPUYECKask MPOBOJUMOCTD IIPOBOJHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) IIpssmo mipomopImoHaIBHO

2) IIpomoproHaIBEHO CTETICHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaApaTy

4) He 3aBucur

OIIK-1.¥.1

50

Onennre, Kak U3MEHHUTCS cuiia AJIEKTPOCTATHYECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAd0B, €CIW OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHHE MEXKIy HHUMH YMEHBIIUTH B 2
paza?

1) YmensmmTcs B 8 pas
2) YMmenwmmTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-3.B.1
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qTO n3 HepeqncneHHoro SABIIACTCA OCOGCHHOCTLIO CHJIOBBIX JII/IHI/Iﬁ
MardUuTHOTO HOJIs?

1) CuioBble TUHUM MAaTHUTHOTO TOJISI BCEra 3aMKHYThIe

2) Mar HUTHBIC CHJIOBBLIC JIMHHHW HAUYUUWHAKOTCA HaAa MArdvMTHBIX H
3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax

3) MaFHI/ITHI:IG CHUJIOBBIC JIMHUHW HAYUHAKOTCA W 3aKAHUYUBAKOTCS Ha
MarHUTHBIX 3apsIax

4) MarauTHbIC CWJIOBBIC JIMHUM HAYMHAIOTCS W 3aKaHYMBAIOTCS Ha
AJICKTPUUYECKUX 3apsiax

OIIK-3.3.1
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Cnenaiite BBIBOJ, KaKOH reOMETpUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BIIKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW UHTYKIIHH.

1) Oxpy>XKHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

OIIK-1.B.1
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Ouenute creneHp mnossgpuszauuu P cBera, eciu CBET MpencTaBiseT
co00if cMech €CTeCTBEHHOTO CBETa C IUIOCKOIMOJISPU30BAHHBIM.
WHTEeHCUBHOCTh  TOJISIPU3OBAHHOTO  CBeTa B JIydye  paBHA
WHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

1) 25%
2) 35%
3) 50%
4) 75%

OIIK-1.B.1
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PaccunTaiite mokazaTenb MpPEJOMIICHUS BEIIECTBA, €CIM CKOPOCTh
cBeTa TpH TIEpexojAe Jyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymeHblniachk Ha 20%.

OIIK-1.V.1




1) 1.2
2) 1.25
3)0.2
422

55

Paccunraiite yroam Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa M
aHanm3atopa. [Ipy NpOXOKIEHUH CKPEIIEHHBIX MOJApHU3aTopa H
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-3.V.1
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[Ipoananu3upyiite, Kak U3MEHUTCA BEIWYMHA MAarHUTHOW WHIYKIIHH
Ha OCHU NJIMHHOI'O COJICHOWAA, €CJIM TOK B HCM YBCJIIMYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIIHUTH B 2 paza.

1) YBeauuurcs B 2 pa3a
2) YBenuuures B 9 pa3

3) Ymensmutcs B 9 pas
4) YmenbuTcs B 3 pasza

OIIK-1.V.1

Cemectp 3

57

YKa)KI/ITe, KaKo€ TeJIO SBJIIETCS a0COIIOTHO YCPHBIM TCJIOM.

1) ITorsomaer Bee magaolinee HaA Hero U3JIyYeHue
2) OTpakaeT Bce IMajaroiiee Ha Hero U3IydeHue

3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He

4) N3ny4aer B BUIUMOM JUana3oHe

OIIK-1.3.1
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VY KaKoro u3 Ten oTpakaTeIbHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1
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Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHUECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-3.B.1
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Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTOo Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-3.3.1

61

Kakoe n3znydenue sBiseTCs paBHOBECHBIM ?

OIlK-1.3.1




1) Anbda-, 6era-, raMmma-u3TydeHUSA

2) TennioBoe u3ryyeHue

3) JlazepHOe H3iIyueHHe B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

YKakuTe 3aKOH, KOTOPBIM OmNpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOW CIMOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHOU TeMIeparype.

62 1) 3akon Credana-bonsiimana OTK-1.3.1
2) llepBblii 3axkoH Buna
3) 3akon Kupxroga
4) 3akon Mautoca
Ykaxute popMyiy, ONPEaeIoNlyi0 JHEPTHIO CBETOBOIO KBAaHTA!
1) E = (m*c?)/2
63 2) E = h*c OIIK-1.3.1
3) E=h*A
4) E = h*v =h¥*\/c
[Ipoananu3upyiite, Kak H3MEHsSETCS CHJIAa TOKa HACBIIIEHUS IIpU
dororddexre B ciiyyae YMEHBIICHHS CBETOBOTO MOTOKA MaJAOIIEro
CBETa MOCTOSIHHOW JJIMHBI BOJTHBI.
64 OIIK-3.V.1
1) YMenbmaercs
2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUYUBACTCA
3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS
[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueu
(OTOZTEKTPOHOB, €CIM, HE MEHSAS 4YacTOThl IaJaloIIero CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?
65 1) YMeHpImmTCS B 2 pasa OIK-3.Y.1
2) YBenuuures B 4 pasa
3) He usmenuTcs
4) YBenuuurcs B 2 pasza
OueHuTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosb(pama TommuHOW 2 MM. Katong
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. ITocrostanas [Inanka — h = 6.6%10™*
66 Jlx*c. 3apsix anekrpora — e = 1.6%10™° Ku. OIK-1.B.1
1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBucuT paboTa BbIXOAA 3JEKTPOHA C MMOBEPXHOCTH
KaTo/Ja U3 KaJIMUs OT YaCTOTHI MaJaloIIero ceera’?
67 OIIK-1.3.1

1) IIpsimo IpoTMOPITMOHATBHO YaCTOTE
2) IIponoproHabHO YCKOPSIOIIEMY HaIMPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI




4) He 3aBHCHT OT 4aCTOTHI

68

[Ipoananuzupyiite, Oymer sm HaOmomarbcss (HOTOdIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa o0Jy4yaThb CBETOM C AJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®oTtoad ekt Bo3MOKEH, €ClIi KaTo HarpeTh 10 TeMnepaTypsl 347
K

2) He Oyner

3) ®oroapdeKkT BO3MONKEH, €CIU JOMOIHHUTEIBHO TMPUIOKHUTh K
IUTACTHHKE YCKOPSIOUIYI0 PAa3HOCTh MOTEHIIMAJIOB BEIIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(hexT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

OIIK-1.V.1
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Onenure, OT KakWX BEJIMYUH 3aBHCUT CHJIa CBETOBOTO JABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

b) Duepruu dorona;

B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

70

[Ipoananu3upyiiTe, B KakuX OO0JAcCTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil JuanazoH

4) PeHTreHOBCKUI 1MaNa30H U TaMMa-u3JIyyeHue

OIIK-3.V.1

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oroHoB paBHa 6.5 3B, a gorokarox M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBJsAeT 2.5 3B.

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

OIIK-3.B.1
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Ouenure, BO CKOJIBKO pa3 JaBJeHHE CBeTa, MaJarolero
NEPICHIUKYIIPHO HUICATBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

1)2
2) 1
3) 1.5
4)3

OIIK-1.B.1
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Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

OIIK-1.3.1




2) NMnynbe npsiMO IPONIOPLIMOHAJIEH KBAIpaTy JJUHbI BOJHbI

3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VIMHE BOJTHBI

4) mnynbc npsMO NMPOMOPLUOHAIEH KOPHIO KBaJPAaTHOMY OT JUIMHBI
BOJIHBI

B kakoii o0nacTu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?

74 1) NadpakpacHoe uziyyeHue OIIK-3.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOe U3Iy4eHHE
4) PaguousiryueHue
[Ipoananusupyiite, Kakoe W3  IPUBEICHHBIX  BBICKA3bIBAHUI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH IOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXKET M3JIy4aThCsl U PaCpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU OMK-1.V 1
MOPLUSAMHU — KBAHTAMU
3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJIUTCS
aTOMHasi CHCTEMa, COOTBETCTBYET OIPEACIEHHBIM  ypPOBEHb
SHEPIUU
4) i yacTULBl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
1) YTBep:kaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMIA, B
KOTOPBIX aTOM He U3JIYyYaeT M He MOIJI0AeT JHEPrum
76 2) PazHOCTb 3HEpruil IByX CTAllMOHAPHBIX COCTOSHUN paBHa sHepruu | OIIK-1.3.1
M3JTy4aeMOro MM MOIJIOIIAEMOr0 KBaHTa CBETA
3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siipa M|
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIMCBHIBAET CHOCOOHOCTH AaTOMOB K H3JIYYCHHIO U TMOTJIOIIECHUIO
SHEPIUM: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JHUIIbL HEKOTOPbIH JUCKPETHBI HA00p
77 3HAYeHUI JHePrumn OIIK-3.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIHIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUIl SHEpruH, JHOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TIOPHMIO DJHEPTUH, a [OMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
YkaxuTe, K KaKOMy AMANa30HYy U3IYYEHHs] OTHOCATCS NEPEXOJbl U3
cepuu banbMmepa B aToMe BOOPOJIA.
78 1) TemoBoe u3nyueHue OIIK-3.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Bugumblii cBeT
79 [Ipoananusupyiite, Kak HW3MEHMJIACh 3HEprus aroma Bojopona mpu | OIIK-1.V.1




M3Ty4eHHH UM (QOTOHA C JUIMHON BOJIHEL A = 4.86-107 M.

1) YBenuuunace Ha 4.86 3B
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenuuwmiack Ha 9.72 5B

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJHBI 650 HM.

80 OIIK-1.B.1
1) 0,4 5B
2)1,95B
3) ,25B
4)2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
1) JIwoOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH
2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX AIEKTPOHOB, HAXOAAIIUXCS
81 B OJMHAKOBBIX CTAllMOHApHBIX COCTOSIHUAX, omnpexaensemsix | OIIK-1.3.1
HAaOOPOM YEThIpEeX KBAHTOBBIX YHUCET
3) OIHOBpEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI
4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJIENbHBIMU KBAHTAMU
Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:
82 1) Mukpo4yacTHIbI MOTYT IPOSIBJIATH BOJHOBBIE CBOCTBA OIIK-1.3.1
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
Paccunraiite niuHy BOJIHBI 1€ Bpoilsist 11 3I€KTpOHa, ABUKYIIETOCS
co cKopocThio 3.6 km/c. Macca smektpona m, = 9,1%107" kr, 3apsi
anexTpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-3.V.1
2)2.6m
3) 201 um
4) 3.6 MKkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBaHTOBOE YHCIIO M MPU JaHHOM 3HAYEHHH OpOUTAIHLHOTO
KBaHTOBOTO uucia [?
84 H2U+1 OIIK-3.3.1
2)3/+1
3)I-1;
4)1
35 VYkaxute, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N. OIK-13.1




1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJJaHHOE HAIIPABJICHUE

4) BennunHy MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaIPaBJICHUU

YKEDKI/ITG, 4qTO ONpCACIA€T MAarHUTHOC KBAHTOBOEC YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

86 2) DHEpPru CTAllMOHAPHOTO COCTOSIHMS 3JIEKTPOHA B aTOME OIIK-1.3.1
3) BeanuuHy MOMEHTa HMIYJbCa JIEKTPOHA B 3aJaHHOM
HanpaBJIeHUH
4) DHepreTHYecKue ypOBHU AJICKTPOHA B aTOME
B yectp koro HazBaH 3¢dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIIIHEM 3JIEKTPUUYECKOM I10J1e?
87 1) DitHmTeliHa 1 1e Xaaca OI1IK-3.3.1
2) llrapka
3) OTTHHTCray3eHa
4) AaponoBa-boma
Kak Ha3bIBalOT JMHUU B CHEKTpPe KOMOWHALMOHHOTO PAacCesHUs ¢
4acTOTaMH, MEHBIIIMMHU YaCTOTHI IA/IAI0IIEro cBeTa?
88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-3.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIyTHUKAMH
4) AHTarOHUCTUYECKUMHU CITYTHHKAMH
[MosicuuTe pusHuecKuii CMBICT BOIHOBON (DYHKIIUU.
1) BonnoBas pyHKIMS MPOMOpLHHUOHATIbHA SHEPTHUH YaCTHUIIbI
2) IlpousBeneHne  BOJHOBOM  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-1.3.1
00HapY:KeHHUs YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.
Bribepure BEPHYIO (opMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 | 1)AE*At=h OIIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.
1) DnexTpudecku 3apsyKEHHbIE YaCTULIBI.
91 OIlK-3.3.1

2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYEeCKH 3apsKEHHBIE YACTHIIBI C LIEJIBIM CIIMHOM.




Kak Ha3piBaeTcs TBepJo€ Te€lO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTHIO 3aIIOJTHEHA, 30HA TIPOBOJAUMOCTH — MOJTHOCTHIO CBOOOIHA,
a IIMpUHA 3alpelieHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUeil
TEIJIOBOTO JABMKEHUS?

92 OIlK-3.3.1
1) IlpoBogHUK
2) In31eKTPUK
3) IMonynpoBoaHUK
4) ITpuMecHBII MOTYIPOBOHHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?
1) x*c
93 OIIK-1.3.1
2) JIx/c
3) dx/m
4) 1x/>B
Kakas BHecucTeMHasi e IMHUIIA UCTIOJIBb3YETCS JUIsl U3MEPEHUSI SJHEPTHH
MHUKpOYaCTHLL?
94 1)1B OIIK-1.3.1
2) A
3) kKan
4) spr
OuieHuTe, KaKol CMBIC HMEET COOTHOIIEHUE HEOINPENeICHHOCTEN
['eiizenOepra 1uisi SHEPTUM YacCTUIIBI U BPEMEHU INpeObIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?
1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU
95 2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU OIK-9.B.1
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO
4) Yem OoJibllie HeONPENEJEHHOCTh JHEPruM, TeM MeHbIe
Heolpe/e/IeHHOCTh BpeMeHH!
B xome wusMepeHHMss ¢ JOCTaTOYHO BBICOKOW TOYHOCTBIO ObLTa
orpeziesieHa X-COCTABJIAIONIAs UMIYibca 3JeKTpoHa. OOBSICHUTE, UTO
u3 3TOTO CIENyeT, PYKOBOJCTBYSICh COOTHOILLIEHUSIMU
HeonpeneneHHocTel [ elizendepra.
96 1) BpemMss %W3HM M DHEPrusi HIIEKTPOHA MMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEOIPEEIEHHOCTh
2) KoopauHata X »3J1eKTpOHAa He MOXeT ObITHL oOmnpenejeHa ¢
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbBIE
4)y- W Z-COCTaBIIIONIME UMITYJIbCA DBJEKTPOHA MMEIOT CTPOro
OIpEECIIEHHOE 3HAUYEHUE
Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?
97 OIIK-1.3.1

1) Bo30yxneHHOE COCTOSIHUE
2) MeracTaOuIbHOE COCTOSTHUE




3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOsTHUE

98

B uem 3akmrouaeTcst TyHHENIbHBINA A HeKrT?

1) B BonHOBOM  XapakTepe  [IBMJKEHUS  MHUKpPOYAaCTHIBl B
NEPUOANYECKOM IIOTEHIIAIIE

2) B xopnycKkyJspHOM MOBEIEHUM 3JIEKTPOMATHUTHOTO W3IIy4EHHUS
IIPU NIPOXOKIEHUH €T0 YePE3 Y3KOE OTBEPCTHE

3) B HaxoXIEHUM YaCTUIIBI CPa3y B HECKOJIBKMX TOYKaX IIPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KoOrja JHEPrusi 4YacTUIbI MeHbIIEe BBICOTHI 3TOr0
O0apbepa

OIIK-3.3.1

99

Kakue moOABMKHBIE YACTHIBI WM  KBAa3WYACTHIIBl  SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OTYIIPOBOJHUKAX ?

1) DnexTpoHbl

2) IIporons!

3) DJIeKTPOHBI U ABIPKH
4) Uounbl

OIIK-1.3.1

100

B pesynbrare paguoakTUBHOIO paclaja 3apsj sapa yBEIUYWICS Ha
+2e. IlpoaHanu3upyiTe CHUTYyalMI0O M ONPEACIHUTE, KAKOro THIa
MpeBpalleHKe MPOU30LUIO B YKa3aHHOM Cllydae.

1) ABa B-pacnaga
2) a-pacmaf
3) y-pacnan
4) K-3axBat

OIIK-3.V.1

Bonpocs! 115 IpOBEpKH OCTATOYHBIX 3HAHUN

101

Hpoqumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u4u€ 8bl60p omeema.

YKa)KI/ITC, 4YTO M3 HNCPEUYHUCIICHHOI'O HE ABJIACTCA CTPOrMM YCJIIOBUEM
IJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T
2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH

4) PaBeHCTBO 4acTOT

OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY /ISl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHbI HEO0XOAUMBbI PABEHCTBO JAJHMH
BOJIH (2, CJIeIOBaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

102

Ipouumaiime mexcm, evibepume npasuibHvle 6apUAHMbL OMEemda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIO0OP OMeema.

VYkaxure, Kakue U3 MepeYuCICHHBIX HI)KE HAaOOPOB TPeX KBAHTOBBIX
YHUCe B aTOME SIBJISIOTCA JOIYCTUMBIMH.

1)
2)
3)

1,1/
0,1/
2,1

b

2

0, m
0, m
0, m

|

|

i

o O O

S S 3
Il

b

OIIK-1




Hhn=2,1=1,m=-1

OtBet: 1, 3 1 4, NOCKOJIbKY IVIABHOE KBAHTOBOE YHMCJIO 7 HE MOXKET
HMeTh HYJeBOe 3HAYeHMe.

Ilpouumavime mexcm u ycmaunosume coomeemcmeue. K kascoot
no3uyuu, OAHHOU 8 1e6oM CMoLbye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

YCTaHOBHTE COOTBETCTBHE MEXAY XapakTEepoOM JBIDKEHUS U
JICUCTBYIOIIEH Ha TEJIO CHIIOM.

103
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeitHoe | b) [locrosinHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
Ortser: 1-B, 2-b, 3-A
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwiume coomeemcmeyIOWyI0 NOCIe008aMeNbHOCMb OVKE Ccled
Hanpaeo:
Pacnionoxure nepedncieHHble HIDKE Tella B OPsIIKE BO3PACTAHUA UX
MOMEHTa HMHepUuu. Macchl M XapaKTEpHbIE pa3Mepbl TEl CUUTATh
104 | CWMHAKOBBIMH.
A) lap
b) Tonkoe koab110
B) Hunuuap
Otser: ABBb
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHYI
omeem.:
OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHUK, €CIU TPHU
HEM3MEHHOH DPa3HOCTH NMOTEHLHUAIOB HA €ro KOHIAX U IOCTOSHHOMN
105 | TonmumHe MPOBOAHUKA YBEIUYUTH €T0 JIHHY.
Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONPOTHBJICHUE, 3 C POCTOM CONPOTHBJICHUS, B COOTBETCTBHH €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.
IIpouumatime mexcm, @vibepume NpasUIbHLIL OMEem U 3anuuiume
apaymenmol, 000CHO8bIBAIOWUE BbIOOP OMEema:
EcrecTBeHHBIN CBET MPOXOIUT YEpe3 MOJSIPU3ATOpP W aHAIMU3ATOD,
CKpellleHHble nox yriaom 45°. Onpenenure, BO CKOJBKO pa3
YMEHBIIUTCS MHTEHCUBHOCTh B CBETOBOM ITyYKE ITOCIIE MPOXOXKACHUS
yepe3 aHaJIu3aTop.
106 | 1)B 2.5 pa3a OIIK-3
2) B 4 paza
3) B 3.5 paza
4) B 1.5 paza

OtBet: 2) B 4 pa3za, Tak Kak nocJje nmpoxo:xkIeHus MOJsIpU3aTopa
HHTEHCHBHOCTB CBeTa ociadeBaeT B 2 pa3a, a mocJje NpoX0xKIeHHUs!
AHAJIM3aTOPa — TNPONOPUMOHAJIBLHO KBaJApaTy KOCHHYcCa yrJa




MEXKIY IJIOCKOCTAMM IMOJAPU3AIIUH.

Ilpouumaiime mekcm, 6vibepume NpaguibHble 8apUAHMbI OMeema U
3anuwume apeymenmol, 000CHOBbIBAIOUUE 8bIOOD OMBEMA.

OTMeThTe, KaKue YacTHUIlbl U3 NePEUNCIICHHBIX HIDKE 00pa3yloTcs MpH
B -pacmane.

107 1) DnexTpon
2) Ilo3utpon
3) DIEKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Oteer: 1 U 3, napa «MO3HUTPOH - HeHTPUHO» 00pasyercs npu f -
pacmaje.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 6 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
[TpoBeauTe COOTBETCTBHE MEXIY BHIAMHU MAarHeTUKOB U BEIMYMHOM
UX MarHUTHOU MPOHUIIAEMOCTH L.
108
Bunnl MaraeTukoB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)u>>1
2) ITapamarseTuku byu<l
3) ®eppoMarHeTHKH Byu>1
Otset: 1-b, 2-B, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCLEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:
Pacnonoxkutre ykazaHHble Cpeibl B TOPSOKE BO3PACTaHUS UX
ONTHUYECKOM MIIOTHOCTH.
109
A) Bona
b) Boznyx
B) Anmas
OtBer: BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHYIU
omeem:
OueHute, yeMy paBeH MOMEHT MHEPIHUHU KATSIIETrocs MO IUIOCKOCTH
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeinepa.
110
OtBer: MOMEHT MWHeEpPUUM UIWIHHAPA OTHOCHTEJIbHO OCH,
NMPOXOASAILIEH 4Yepe3 ero UEeHTpP, paBeH mr*/2. IIpuMmensiss Teopemy
IlTeitHepa 1Js1 HOBOIl OCHM BpallleHUS, HAXOASUIEHCH OT CTAPOM
0CH HAa PaCCTOSTHMHU, PABHOM PAJANYCy HUJIHHAPA, HAXOAUM: mr*12
+mr? =3mr*2
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
111 VYkaxure, KakuM 00pa3zoM HE0OXOAMMO MOJKIIOUaTh amrepmerp (A) OITK-9

1 BotbTMETD (V) K HCCIIeyeMOMY y4acTKy ILICTIH.

1) A — mocnenoBartenbHO, V — mapaIeIbHO




2) A — mapamensHo, V — oC/IeI0BaTeIbHO
3) A u 'V — nocnenoBaTeabHO
4) A u V — nmapamiensHO

OtBeTt: 1); A MOAKJII0YAETCH MOCTEA0BATEIbHO, YTOOBI Uepe3 Hero
NMPOTEKAJ TAKOM Ke TOK, KaK U 4Yepe3 HccIeAyeMblil y4acToK, a V
— NapaJuieJIbHO, YTOObI HANPSIZKEHHE HA HeM ObLJI0 OAMHAKOBBIM €
HANpPsiZKeHHEeM HAa HCCJIeyeMOM YYACTKe LeMu.

IIpouumatime mexcm, 8vibepume NPAsUIbHbIE BAPUAHMBL OMEEmMd U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.

VYkaxwure, 4T0 U3 MEPEUUCICHHOTO HIKE HE SBISETCS SKCIIEPUMEHTOM
10 HaOJTIOICHUIO UHTEPPEPEHITUHU CBETA.

1) Onsit FOHra

112 | 2) Onwir ®panka u ['epra
3) Konnwiia Herotona
4) Onert lITepna u I'epiaxa
5) bunpuzma ®@penens
Oteer: 1,3 n 5, Tak kak onbiTel ®panka u I'epuna, llTepHa u
I'epjiaxa He CBAA3aHBI C ONTHKOM.
Ilpouumaiime mexcm u ycmaunogume coomseemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CmMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY (U3HMYECKON BEIMYUHONW U
€IUHULIEH €€ U3MEPEHU.
113 dusnueckas BeIUIUHA EnnHuna nsmepenus
1) DHeprus A) Bt
2) Cuna b) JIx
3) MomHoCTh B)H
4) Umnynse I') kr-m/c
Ortset: 1-b, 2-B, 3-A, 4-T
Ilpouumatime  mexcm u  ycmanosume  NOCA€008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnonokure mepeyrcieHHbIE BUIbl PATUOAKTUBHOTO H3JIyYEHHUS B
MOpsIIKE YOBIBAHUS VX IPOHUKAOIIEH CTTIOCOOHOCTH.
114

A) o-1yun
b) B-myun
B) y-nyun

OTtBetr: BBHA

115

[IpounTaiiTe TEKCT U 3aMUIINTE PA3BEPHYTHII 000OCHOBAHHBIN OTBET:
[Ipemnoxxure cnocod M3MEpPEeHUs BEIHMUUHBI YCKOPEHHS CBOOOIHOTO
NaJIeHUs ¢ TOMOUIbI0 MAaTEMAaTHYECKOTO MAasATHUKA.

OtBer: /[l ompenesieHusi yCKOpeHHMsI CBOOOJHOrO NAJAEeHUSI C
NMOMOIIbK) MASAATHUKA He00X0AMMO H3MEPHUTh €ro MNepuos
KoJsie0anuii 7 u niuuy noaseca /. YckopeHue ¢cBO0OOIHOT0 NajaeHus




| MOIKHO HaiiTh Kak g = 4n - l/T". |

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

Ta6mmia 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX aktax [YAIIL, pernaMeHTUpyIONIMX MOPAIOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUsS pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  Ka4ecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HUThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  CIIaloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuana:

— JIGKITUH corjacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATHI.

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOIro
npolecca, 3aKIII0YaroNIasics B BHIIIOJHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMIUIEKCa Y4E€OHBIX 3aJaHUN C LEIbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.




HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS TPAKTUUECKUX 3aHATHI:

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

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/IH KOHKpCTHOI;’I y‘-IGGHOI\/JI
JUCHUITIINHBI,

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

— obecrnedeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIHLHOU (opm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHATUI

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW pabOThI BBIJAETCS MpPENOJaBaTelieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue ykKa3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, .M.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynonom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIMHBI, Ha3BAaHUE
NpakTUIeCKOH palboThl, (GamMHiIus W WHUIUAIBI TpenojaBareis, (amMuinsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIlbl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHAE MaTepUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvr 1o mpojenanHoi padboTe JOMKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch




[Tpu dopmHupoBaHHU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykazaHus Ui OOYYaIOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUM C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0Yy4aromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIONUX OCHOBHBIX 337a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIUILTUHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JIETAIM3aLUs TEOPETHUECKUX 3HAHUM, MONYyYCHHBIX Ha
JCKIHSIX;

—  TIOJIydeHHUE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K MPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpeesieHHOoe 4Hciio jadopaTopHbeiXx pabor. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

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

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

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

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
- KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[Tomy4yeHHbIH qoIycK K paboTe 0TMEYaeTcs MPernoAaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0JKHO ObITh OTPAXKEHO: TOYHOE MOJHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOAUYECKUM IocoOueM; (amuuivis, WHUIIAAIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMIIdsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIEJICHUsI, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.



Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHSI HAYUCTO HE PEKOMEHIYETCS; ATO HEHY)KHas Tpara BPEMEHU U BO3MOKXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moanMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYACT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBITIOJHSIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[To pesynbpraTam, 3aMKCUPOBAHHBIM B MPOTOKOJICE M3MEPEHUH, CTYACHT J0Ma IHUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
M00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS M 10 TMOJYYCHHBIM pe3yibTaTaM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTelb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTueTa 0 1abopaTopHOt paboTe

OT4eT HOKEH COJEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B ONUCAaHUM Ja0OPATOpHOM pabdOTHI, OTTyHa €€ CledyeT
NEePEenncaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPHUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UCCenyeMblX BenudyuH. CieBa B (opMyne JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(GOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn U mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOXKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHEIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXKHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJHE JOCTATOYHO
OJIHOTO TIpUMepa MO KaXIou dopMyine. DTOT paszen HYXKeH JJIsS TOTO, YTOObI MPernoaaBaTerio
OBLJIO Jierye HaTH OIMOKY B BHIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIy4YailHble MOTPEIIHOCTH U
MPEJICTABICHBI PUMEPHI BEIYUCICHUN 110 KaXKI0W U3 HUX.




DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO ATOM TE€ME M H3JIOKUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadguku M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EAMHMIIAX BJOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM HOWAeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HaIMCAaTh, KAKWE MOJYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON W TOHM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIACHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pacxXxoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOT0 HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUNA 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjene HeoOXOOUMO JaTh OOOCHOBAHHBIM OTBET Ha IOCTABJICHHBIH
BOITPOC.

BbIBOJ 10MKEH COOTBETCTBOBATD 1EJIN PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOpPHOU paboTe

TuTynpHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Metoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX padOT TPUBEICHBI B
CIEAYIOMMX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, 5.®. Hludppun. CII6I'YAIL 2014. 132 c.



2. OnexTpudecTBo U MarHetu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FKO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

5. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronuueckue yka3aHus i 00y4aromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSTEIBLHOM PaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKJICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBENICHUS UTOTOB OTOOpakaloTcsi B pabounx y4eOHBIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
MPEeyCMOTPEHHBIE HA JaHHBIA CEMECTp, MOCJE HYero MpernoaaBareib MPOCTaBISET OaJUTbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYLIETO KOHTPOJIS 3HaHUM, 00ydJalomuXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONpHUsITHE CUUTAETCS
BBITIOJTHEHHBIM, €CIIM 3a HEro CTYACHT IOJYYHMJI OLEHKY B Oalax HE HI)KE MUHUMATbHOU
OLICHKH, YCTAHOBJICHHON MpernoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIMYCKa OO0YYarolIUMCS
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIbTALIMSIX.



Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW MJis
MIPOMEKYTOUYHOM aTTeCTAIlMU: TOJYYCHHS 3adeTa Mo Y4eOHOM MUCIUIUIMHE MM JIONMycKa K K
Qg depeHaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B Tteuenme cemectpa s jgonycka K auddepeHIMATbHOMY 3aueTy WIH JK3aMeHY
CTYJEHTY HEOOX0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHusi ['VAII https:/Ims.guap.ru He HmXe
OIICHKU «YJIOBJIETBOPUTEIILHO». B ciyuyae HEBBIMOTHEHHS BBIIICH3IOKEHHOTO CTYIEHT, MpPHU
YCIICIITHOM MPOXO0KJICHUU TIPOMEKYTOYHOW aTTECTAIMK, HE MOXKET MOJYUYUTh aTTCCTAMOHHYIO
OIICHKY BHIIIIE «YIOBIETBOPUTEIHHO.

11.6. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl ~ OpPEIyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarollMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELICHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ, SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHO.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% abopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUSA B cpeae LMS He HMKe OLeHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3TI0OKEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaiud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOJUTh B BUAE YCTHOI'O OIpOoca WM TecTHpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0XKICHUE 00y4atOIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00y4aroImerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUU «BBICOKUI». KommereHuun
chopMHUpOBaHbl. 3HaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PpEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKUI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAs aJAlITUBHOCTh IPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOIO MPAKTUYECKOr0 HABbIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  copmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUSA
(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIbHOCTH NMPAKTUUECKOT0 HABbIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMsSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpUEHTHpPAaMHM IpU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTalMu IO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JabopaTOpHbIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl NOJrOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIii ICHb BBIMOJIHEHHS pabOTBhI.



Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM IPOTPAMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/smk/3.76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
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3aB.
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